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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeameTy "buomnorus" (mamee - Owomnorus) Ha
YpOBHE cpemHero obmero obpazoBanus pa3zpaboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepamumy,
dI'OC COO, Konmnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON obnacTu «EcTtecTBeHHO-
Hay4HbIe nipeameThD». CornacHo nojoxkeHusm ®I'OC COO npodunbHbie yueOHbIC
OpeAMEeTbl, H3ydyaeMble Ha yriayOJE€HHOM YpOBHE, SBISIOTCS  CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE CcpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANMCH OOYYaIOMUXCd W CTUMYJIHUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JaCTH HAy4YHOTO 3HAHWSI, CBS3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma no yueoHoMy npeamMety "buosnorus" qaér npeacTaBiaeHue O Heu
U 3a7a4ax M3ydeHus ydeOHoro npeamera «buonorus» Ha yriayO0iaEéHHOM ypoOBHE,
ompenenseT o0s3aTeNibHOEe (MHBAPUAHTHOE) TMPEAMETHOE COJACp)KaHUE, €ro
CTPYKTYpUpOBaHME IO pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIE0BATENbHOCTh M3YyUYEHHs] YUeOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro mpolecca,
BO3pacTHBIX 0COOEHHOCTEH o0yuaronuxcs. B mporpaMme no 6uosioruu peann3oBaH
MPUHITUT MPEEMCTBEHHOCTH C U3YYEHHUEM OMOJIOTUN HA YPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanusi, Onarogaps 4YeMy MpPOCMATPUBAETCS  HANpPaBICHHOCTh  Ha
NOCJIEeAyIOUIee pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  IKOJIOTMYECKOIO
MBIIIIEHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e )KM3HU, Ha BOCITUTAaHUE OEPEKHOTO
OTHOIIIEHUS K OKPY’KAIOIIeH MpUPOIHON cpesie. B mporpamMme mo OMONIOTHU TaKkKe
MOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K miIaHUPYyEeMbIM JIUYHOCTHBIM, METANpPEIMETHBIM U
IPEAMETHBIM pe3yJibTaTaM 00yUueHHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB yUE€OHO-
MO3HABATEIILHON JCSTEIIBHOCTA OOYyYaroluXcsi 1O OCBOCHHUIO COJCpPKAHUS
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepIlaeT OMOJIOrHYecKoe 0Opa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PaCIIMpPEHUE
U yriryOJieHre 3HaHUH 00y4JaromuXcsi O )KUBOM MPUPOIE, OCHOBAX MOJICKYJISIPHOM U



KJIETOYHON OMOJIOTHH, SMOPHOJIOTHN W OMOJIOTHH Pa3BUTHS, TE€HETUKH, CEJICKIIUH,
OMOTEXHOJIOTUHU, IBOJTIOLMOHHOTO YUYEHHUS U KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriayOlieHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJTOTOBKY OOYYarOIIMXCs K MOCIEIYIOUIEMY MOJIYYEHHUIO
OMOJOrMyeckoro  oOpa3oBaHMsl B By3aX W OpraHU3alMsIX  CPEIHETO
npodeccuonansHoro oopazoBanus. OCHOBY €ro CofepaHHsl COCTABIIIET CHCTEMa
OMOJIOTMYECKUX  3HAHMW, TONYYEHHBIX TNpU H3YyYEeHUH OOydYaromUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3/ieJIOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 knmaccax 3TH 3HaHMS TOJNyYaroT pa3BuTHe. Tak,
pacuMpeHbl U YriayOJjeHbl OMOJOTMYECKUE 3HAHUSA O PACTEHHSX, >KMUBOTHBIX,
rpubax, OakTepwsiX, OpraHM3Me YeJIOBEKa, OOIMMX 3aKOHOMEPHOCTIX >KW3HH,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPhIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YYEHUU
bu3uKu, XuMuK, reorpadruu 1 MaTEMaTUKH.

Crtpykrypa mporpamMmbl 1o ydeOHomy mnpeametry "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJIs )KUBBIX
CUCTEM Pa3HOIr0 YPOBHS OpraHU3allii, SBOJIIOIIMA OPraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOrMYECKOT0 pa3HooOpas3us miaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUHU, SMOPHUOJIOTUM U OHOJIOTUHU
pa3BUTHA, TEHETHKU W CEJICKIIMU, OMOTEXHOJOTHMH M CHHTETHUYECKON OHMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HaHUS OOydYarolmuxcsi 1o OOTaHWKE, 300JIOTMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kimacce u3ydaroTcst 3BOJIIOMUOHHOE YYEHHE, OCHOBBI
AKOJIOTHH U yueHue o ouocdepe.

VYyebnsiii npeamer «buonorus» mpuszBaH = 00eceUUTb  OCBOEHHUE
oOyyJaromumMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIIMIIOB U MPABUII,
JIekKaAMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OUOJIOTUY, MIPUKIIAHBIX ACTEKTaX OMOJIOrMuecKuX 3HaHui. J{is
pa3BUTHSL M TOJAJAEpNKAHUS HHTepeca oOydarouuxcss K OHOJIOTMH Hapsiay co
3HAYUTENIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPXKAHUHU MPOTPaMMbI
no OMOJIOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS W Pa3BUTHUSA
TOW WJIM MHOHM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOEIKHBIX YIEHBIX
B pEIICHUE BAKHEUITNX OMOJOTUIECKUX U IKOJIOTUIECKUX MTPOOIIEeM.

[enp u3yuenus yueOHoro npeamera «bruonorusy Ha yriyOJI€HHOM YpOBHE —
OBJIJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIbHOMN



OpraHW3alWK >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHne yMEeHUU
WCITOJIB30BaTh OTH 3HAHUSA B (DOPMUPOBAHMM MHTEPEcCA K ONPEACIEHHON 00yacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OuoJoTMEH, WM K BBIOOPY
y4e0HOTO 3aBEACHUS IS TPOOJIKCHHSI OMOJIOTHIECKOTO 00pa30BaHuHI.

JloctmxkeHnne 1enu UW3ydeHHs ydeOHoro mpenmera «buomorwms» Ha
yriay0aEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIOUINX 3a]1a4:

OCBOCHHE OOYYAIOIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHHUHU, MHOT000pa3Mu M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIeTKa,
OpraHu3M, MOMYJIALKUs, BUJ, OUOTEOIeHO3, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH,

O3HAKOMJICHHE OOYyYarolmMxcs C METOJAaMH TO3HAHHS >KUBON TMPUPOIBL:
UCCIICIOBATEILCKUMHA ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIKYJISIpHOH U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTMM W CHUHTETUYECKONW OWMOJOTHH, TAJICOHTOJIOTHH, OSKOJOTHH);
METO/JIAMH CaMOCTOSITEJILHOTO TIPOBENICHUSI OWOJIOTHYECKUX WCCICOBAHUN B
Jabopatropud U B mOpupoae (HaOIOJEeHHE, W3MEpPEHHE, OSKCIIEPHUMEHT,
MOJICTUPOBAaHUE);

OBJAJICHUE OOYyYalONUMHUCA yMEHUSMHU: CaMOCTOSITEIBHO  HaXOJUTh,
aHAM3UPOBATh W WCIOJIB30BaTh OHMOJOTHYECKYI0 WH(MOPMAIIUIO; TOJIH30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMH U COIHAIBbHO-DKOHOMHUYECKMMH W  3KOJOTHYECKUMHU
npoOJieMaMy YeJIOBEUECTBA; OIEHWBATH IOCJEICTBUS CBOCH AESITEILHOCTH TIO
OTHOILIICHUIO K OKpYXalollel NpupogHOi cpene, COOCTBEHHOMY 30POBBIO U
3I0POBBIO0  OKPY’KAIOIIUX  JIIOACH; OOOCHOBBIBAaTH M COOMIOAATh  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHM, MpaBuia MOBEACHUS B MPUPOJIE U
obecrnieyeHns 0€30MaCHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYAHBIX
CUTyallsIX ~MPUPOJHOTO U TEXHOTCHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YUAIONIUXCS MHTEIJICKTYTbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
IpOIleCCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPHITHSIMH ¥ COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, peIIaeMbIMH €10 TpoOJieMaMu, METOJOJIOTHEH
OMOJOTUYECKOTO UCCIICIOBAHMUSI, TPOBEACHUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
perieHusi OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
IIPOIIECCOB;

BOCTIUTaHHUE y OOYYAIOIINXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SBJICHUIM; (DOPMHUPOBAHHE IKOJIOTUICCKOM,



TeHETUYECKOM IrPaMOTHOCTH, 001l KyJIbTypbl MOBEACHUS B IPUPOIC; MHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuobpereHue  OOyYaroImIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOAOTIOIH30BaHUHU (COOTIOACHUE ITPaBUII OBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
IKOCUCTEM, Ouocdepnl), COXpaHEHHUHU COOCTBEHHOI'O 370pOBbS M 3JI0POBBS
OKpyXarommx Joaed (cobmoneHus Mep MNpOPHIAKTUKH — 3a00JeBaHUM,
oOecrieueHne OE30MACHOCTH KU3HEICATENLHOCTH B YPE3BBIYANHBIX CHUTYyaIHsIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIOBUM  JUJII ~ OCO3HAaHHOrO  BbIOOpa  OOyYarOIIMMUCS
VH/IMBU1y AJIBHOMN o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
HoCHeAyIomEeMY MNpOoPECCHOHATBPHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C
WHMBUy AIbHBIMUA UHTEpPECAMU U MOTPEOHOCTAMH PETHOHA.

OO6111ee YMCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJOTUU Ha YriayOJeHHOM
YpOBHE cpeaHero oobrmiero oopa3oBanus, coctarisieT 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJETIO).

OT60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOyuYeHUsS OWOIOTHUH
OCYIIECTBIISIETCA C YYETOM CHEUU(UKU ero colepaHUs W HANpaBIEHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHWs B OpPraHM3alUsiX CPEIHEro
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUs.

OO0s13aTeNIbHBIM YCIOBHEM NMPU 00y4YEeHUN OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSl TIPOBEJICHUE JTA0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
0o0yyJarommxcsi B BBIMOJHEHUU MPOEKTHBIX U Y4E€OHO-HCCIEA0BATENIbCKUX padoT,
TE€MaTHKa KOTOPBIX OMPEACIIAECTCS YUUTEIEM Ha OCHOBE UMEIOLIUXCSI MATEpUaJIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

CopnepkaHre NpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapctTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAYKM W HU3ydaeMble ~HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE M TMOWCKOBbIE HAy4YHbIE HCCICIOBAHUS B
OHMOJIOTHH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HaYyeHUE OHOJIOTHH B
IIPAKTUYECKOM JIESATEIbHOCTM YEJIOBEKA: MEIWIMHE, CEJIbCKOM XO35MCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[ToptpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun, V.
I'apsen, I'. Mengnens, B. U. Bepnaackui, U. I1. [TaBnos, . 1. Meunukos, H. 1.
Bagsunos, H. B. TumodeeB-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb,
CJIOKHOCTh M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreoneHotuueckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyUIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbraroB. [IpuuuHBl UCKaXEHUS PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranumsmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBOU IPUPOBD».

O6opynoBanue: 1abopaTopHOE 000PYI0BaHKE Il TPOBEACHHS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. lcropus
otkpbITHs Ki1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTTUI.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbhl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IeHTpUyrupoBaHue,
[1LIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Boga u e€ poJib Kak pacTBOPUTEIIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperyJisiuud. MuHepanbHble BEIIeCTBA KIETKH, X Ouosiornueckas pojb. Poib
KAaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTuaHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue QyHKIIUN yriaeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuIo0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hykneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JIHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JIHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /pyeue nykineozuompugocghamol (HTD). CexkBenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE WCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpertsr: JI. [Tommnr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, .
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipeaeneHne XuMHIECKUX SJIEMEHTOB B HEXKHUBOW TPUPOJIEY,
«Pacripenenenue XuMU4eCKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmuubr 1 cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEeHUE MOJEKYI
yriieBooB», «CTpoeHre MOJIeKyd JHUnuaAoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekyssl ATO».

ObopynoBaHue: XMMHUYECKasi MOCy1a M1 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlaGopaTopHasi padora «/ccnenoBanue HyKJIEHMHOBBIX KHUCIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue 1 GyHKIHOHUPOBAHHUE dyKapUOTHUECKOM KileTkH. [1mazmaruueckas
MeMmOpaHa (rutazmaniemma). CTpyKTypa Iuia3MaThdeckoi memOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: maccuBHbIN (quddy3us, obnerda€Hnas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tonynponuitaemocth MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIMUTO3:
MUHOLIUTO3, (aromuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa U QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[uronna3sma. [{urozomns. [{utockener. JIBuxkenune nuromniazMbl. OpraHoubl
kieTku. OiHOMeMOpaHHbIe OPraHOUAbI KJIETKH: 3HomIa3Martndeckas cetb (JI1C),
anmapat [ onblKu, JIM30COMBI, HMX CTpoeHHME U (QYHKUUU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKU. CTpoeHHE TIpaHyJIsPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHbIN ) SHAOIIA3MATHUYECKUI PETHKYITYM.
CekperopHast ¢ynkuus annapara ['onabmxu. Moougukayusa benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kierounslii cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W 1uiactuia. IlepBuuHbIe,
BTOPHUYHBIE U CIJIOKHBIE IIIACTUBI (DOTOCUHTE3UPYIOMIMX 3YKapUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JISMKOIIIACTHI BBICIIUX PACTCHHM.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleunblx Kiemok. MukpoTpyOouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aoepnulil
MPaucnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPUNY, «SAapo», «CTpoeHre NpOKaAPUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

JlabopatopHass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEMJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTHyeckas padora «3yueHne ABMKEHHUS UTOILIIA3MbI B PACTUTENBHBIX
KJIETKaX.

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTHH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA M MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0poIiacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast (azbl. Pomoovixanue, Cz., Cy. u CAM-munuvl
gdomocunmesa. IlpoaykTuBHOCTB (hoTOCHMHTE3a. BiusHue pa3inuHbix (akTOpOB Ha
CKOpOoCTh (hoToCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl Oposkenus. [IpoaykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OOJIC3HEN.

AspobHbie OpTraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITHOKO3bI.

buonornyeckoe okucieHne, Wik KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucieHus. [ukmmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memobparnno2o epaouenma npomonos. Cunmesz ATD:



paboma npomornnou ATD-cunmaszwvl. [lpenmyniecTBa a’poOHOTO TyTH OOMEHA
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@oTocHHTE3, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBAaHME IJISI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON AaKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuiIa3bl WK KaTaaasbl).

JlaGopaTtopnas paGora «l3ydeHne (¢EepPMEHTATUBHOTO pPAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HHpopMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MIPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpoOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycel — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, unmezpasa.

Bupychsbie 3a00eBanus yenoBeka, KuBOTHbIX, pacteHuit. CIIMJI, COVID-19,
COIMAJIbHbIE U MEAUIIMHCKHUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckui.

Tabmuubr u cxemsl: «buocunTte3 Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuonasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCCOB, MPOTEKAMKMX B UHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
ramioniHblii  HaOopbl XxpoMocoM. ['omonornuynsie Xxpomocombl. I[losoBbie
XPOMOCOMBL.

Jenenue kietku — MuTo3. CTauu MUTO3a U MMPOUCXOSIINE B HUX MPOLECCHI.
Turbel Muto3a. Kapnoknse3 u nUTOKMHE3. bruonornyeckoe 3HayeHUEe MUTO3A.

Perynsuusg MUTOTHYECKOrO LUKIA KIETKU. [IporpamMmmupyemasi KieTO4YHas
rubesnb — anomnTo3.

Knerounoe smapo, XpoMocombl, (DyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eudenu kiemokx. «lLugposas
KlemKka» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdeMoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Pemnmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOpELIKA JIyKa).

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTax.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U )KU3HEACATEILHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHbIE TPUObI, OAHOKJIETOYHBbIE BOAOPOCIHU, APYTHUE
npoTUCThI. KoIOHHAIbHBIE OPraHU3MBI.



B3anmocBsA3bp 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pactenuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAs, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHnyeckas. OcoOEHHOCTH CTpoeHUs, (QYHKIMA U
pPACIIOJIOKEHUSA TKAHEW B OpraHax paCTCHUN.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: JIUTEJIMAJIbHAL,
COEIMHUTENIbHAsA, MbllleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PACIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel u
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesoBeka. DyHKIIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapykHblil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COECIMHEHHUS KOCTEMU.

JIBrkeHue  opraHu3MoB.  [I[BH)KEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanne opraan3mMos. [lornomenue Boapl, yIiIeKUCIOro ra3a i MUHEPaJIbHbIX
BEIIECTB  pacTeHusMU.  IlurtaHme  KuBOTHBIX.  BHyTpumnosoctHoe u
BHYTPHUKJIETOYHOE MNHIleBapeHue. I[InTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. J{pixanue pactenuid. [{pixanue sxuBoTHBIX. Juddysus
ra3oB 4yepes3 MOBEPXHOCTh KieTkH. KoxkHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX IKUBOTHBIX.
JlpIxaTenpHas CHCTEMa dYeloBeKa. MeXaHW3M BEHTWIALMU JIETKUX y NTUL U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KXUBOTHBIX. Pabora
cepana U e€ peryisus.

Brinenenne y opraun3MoB. Belnenenune y pacteHui. Beiaenenue y ;)kuBOTHBIX.
CokpatutensHble Bakyosau. Oprasel BbiaciieHud. DunbTpanus, CEKpenus u
oOpaTHOE BcachlBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeicHUs. CBs3b
IIOJIOCTU TeJa C KPOBEHOCHOM M BBIJICIMUTEIBHON CHUCTEMaMH. BeineneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOM U XUMUYECKOM 3alUThl. OUTOHITUIBI.

3almMra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M WX HPOU3BOIHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cucrtema yenoBeka. Knetounsnii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crieruduuecKuii
UMMYHHUTET. Teopusi KjIoHaIbHO-celeKTHUBHOTO uMMyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmayiutesnbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTts W perynsauus |y  OpraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoOB. Takcucel. Pa3npaxuMoCTh U pETyJIsLMs Y PACTCHHI.
PocroBble BelllecTBa U X 3HAUYECHUE.

HepBuas cucrema u pednexropHas peryisuus y >KXUBOTHbIX. HepsHas
cucTeMa U €€ OTIENbl. DBOJIOLHUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenes3pl 5JHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3auMOCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unoranamo-runodusapHas cucTema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJAOPOCHN», «MHOTOKIETOUHbIE
Bogopocin», «bakrepum», «llpocreiimmey», «OpraHbl LBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenmit», «KopHeBble cucteMbl», «CTpoeHHE CTeOIs,
«CTpoeHue NHUCTOBOM IUIACTUHKW», «TKaHM KMBOTHBIX», «CKEJIET 4YeIOBEKA,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BprgenutenbHas cucteMa», «HIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «Kuimieunonosioctueie», «Cxema  TUATAaHUA  PACTECHUI,

«KpoBeHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOeHUE THUIPBD,
«Ctpoenue mnnaHapum», «BHyTpeHHee cTpoeHHe n0kAeBOro 4epBs», «HepBHas
cuctreMa peio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBhHas  cucrema  nrtuny», «HepBHag — cucrema
MIIeKonuTaroux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOINpENnapaThl OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, UTJIOKOKUX, KUBBIE HK3EMIUISIPhl KOMHATHBIX PAacTEeHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUM,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGoparopHasi pabora «3ydyeHue TKaHEel paCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuoxkenue. IlonoBeie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnarosep. buomornuecknii cMbICi
M€03a M IOJOBOro Impouecca. Meilo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y »uBoTHbIX. [10JI0BBIE KENE3BI.
OObpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHue
MIOJIOBBIX KJIETOK.

OnogoTBOpeHHe U SMOPUOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAayKa
0 Pa3BUTHH OPTaHU3MOB. Mopgoeenez — 00Ha u3 2nagHvIX NPodIEM IMOPUOIOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opoobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONIUX. 3apOJIbIINIEBbIE JIMCTKU
(racTpyJisinys). 3akaaJKa OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK Pe3ysbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpPUOHAIBHOE PA3BUTHE PA3JIUYHBIX
(aKkTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuonanbubiii nepuoxa. I[Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOr0 M HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJiliiy pocTa )KUBOTHBIX U uenoBeka. CTaauu mocTIMOPHOHAIBLHOTO Pa3BUTHS



y )KMBOTHBIX U 4enoBeka. [leprnoibl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenune u passutue pacteHuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHuil. O6pa3oBaHue CIOp B Ipoliecce Meiio3a. ['aMmerorenes
y pacteHuil. OnoJ0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISLMY OHTOIE€HE3a Y PACTEHUU U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuupel U cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Tuibl Oecnojaoro
pa3sMHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHaAbD», «Pa3MHOXEHHE HBIJICHBDY,
«PazMHOXkeHUE TuApb, «Meio3», «XpomocoMb», «['amerorenes», «CtpoeHue
SAWLEKIETKH U criepMaro3onna», «OCHOBHBIE CTaguu OHTOreHes3ay, «lIpsmoe n
HENpsAMOE pa3BuTue», «Pa3BuTMe MaMCKOro xyka», «Pa3Buthe capaHuny,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTECHHUW»,
«CTpoeHre ceMsiH OAHOJIOJIBHBIX U JIBYJOJIBHBIX PAcTeHHI», « KU3HEHHBIA UK
MOPCKOH KamyCTbD», «KU3HEHHBIN UK MXa», «KU3HEHHBIN IUKII IIATIOPOTHUKAY,
«Kn3HEHHBINA IMKJII COCHBIY.

OO0opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIIpENaparthbl SIMIEKIETOK U
CIIEpPMATO30MU10B, MOJENb «L{MKII pa3sBUTHS JIATYIIKID.

JlaGopaTopnas padora «3yueHne CTpOEHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpEnapaTax».

IIpakTHyeckas padora «BbIsBIEHHE IPU3HAKOB CXOJCTBA 3apOABIILIEH
II03BOHOYHBIX JKHBOTHBIX).

JlabopatopHass paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHu.

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

HcTopust cTaHOBIEHUS U pa3BUTHsI TEHETUKH Kak Hayku. PaboTel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiosa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenxo,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MMOHATHS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeIIbHbIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPU/IBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOABl  TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LMTOJIOIMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUN.

JdeMoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIMBAHUS .

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
HCCIICIOBAHUID.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi THOpUI0B MepBoro nokojenHus. [IpaBuino nomuaupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclleluieHus Npu3HakoB. [luTonorndeckre OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUS. [ MOTE3a YUCTOTHI TaMET.

Ananuzupytoiee ckpempBanue. [[poMexyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuieryienre npru3HakoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. Tpetuit 3akoH MeHiens — 3aK0OH He3aBUCHUMOTO
HacJeI0BaHUs TpU3HAKOB. [{uTOMOrnYeckre OCHOBBI AUTUOPUIHOTO CKPEIITMBAHUS.

CueruienHoe HacneaoBanue npusHakoB. Pabotsl T. Moprana. CuemnieHHoe
HACJICIOBAHUE T[E€HOB, HAPYIIEHHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEAEIEHUs MoJIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOraMeTHBIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CHENJIEHHBIX C MTOJIOM.

['eHotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieu3M. B3anMojelcTBUEe HEaAICIbHBIX TI'€HOB.
Kommnnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITWH.
['eHeTHMYecKkue MeXaHU3MBI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO35IUH — MHUKPOOHMOM». ['€HEeTHYeCKHE acleKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpaens», «AHaIuU3Upylollee cKpenmBaHue», «HemomHoe TOMHUHUPOBAHUEY,
«CrerieHHOE HACJIeIOBaHWE TPU3HAKOB Y Jpo30duibl»y, «l'eHeThka Tmoay,
«Kapuotun uenoseka», «Kapuotun gposzodunsy, «Kapuotum nTuibD,
«MHOXECTBEHHBIN alJICIN3M», «B3auMo1ericTBHUE T'€HOBY.

O6opynoBanue: MoJelb JUIsl  JIGMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
ruOpUIOB TIEPBOTO TOKOJICHUST M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jlpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ysnbTaToOB  JUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMHM (PEeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHAS.

MopudukanronHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu npusnaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, My TaIllHOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M TMOJIOBOWM MPOLECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
I€HEeTHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYeCcKUe U IOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 8
HAac1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanumn

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

Tabmuubr w  cxembl: «Buapl wu3MeHumBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTDBY, «KomOunaTtrBHas U3MEHYUBOCTHY, «Mernosy,
«OmnoaotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTaruii».

ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOWY.



IIpakTuyeckas padora «Myrtanun y apo3odunbsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIEHOBaHUS Te€HOMaA
4yenoBeka.  MeToapl  M3y4Y€HHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKH,
OJIM3HELIOBBIH, LIUTOI€HETUYECKUH, IIOIYJISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE rE€HOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boyie3HW C HacleICTBEHHOM MPeapacloiokKEHHOCTBIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00seBaHU YenoBeKa. MeauKo-TeHeTHUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKH. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIICIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYKaromiel cpensl. [ eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEIIOBEKA K MTATOJIOTHSAM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeTollbl U3yUEHUS] TE€HETUKHU
4yenoBekay, «[ eHeTnueckue 3a00JIeBaHMs YSTIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOMN.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus u cenekuusi. 3apoKJICHHUE CEEKIUU U JOMECTUKALUN. Y YEHUE
H. . BaBunoBa o lleHTpax NPOUCXOXJIECHHS U MHOTroo0Opasusi KyJbTYPHBIX
pacteHuil. Posb ceseKiuu B CO3/1JaHuy COPTOB PACTEHUI U ITOPOJ ) KUBOTHBIX. COpT,
opo/Jia, mTaMM. 3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOM U3MEHYMBOCTHU
H. W. BaBumnosa, ero 3HaueHue Jjis CeIEKIIMOHHON paOOTHI.

Metoasl cenekIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIH/IUBU1Y AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOIIBIO OICHKU
(deHoTHIa TOTOMCTBA U OTOOP 0 TeHOTHUITy C momotkio aHaimu3a JHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHYECKA MyTareHe3 Kak HCTOYHUK MYTallui y KyJIbTYPHBIX
dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS W METOJIOB
pexomOuHaHTHBIX JIHK 17151 momydenust icX0AHOTO MaTepurana Jjisi CeJICKIINH.

[Tonyuenue MOJINTIIONUIOB. BryTpuBunoBas ruOpuan3aIus.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAMHr.  HeponctBeHHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamms. [Ipeomonenune Oecrionus



MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DEBONIOYU).

CoxpaHeHue U U3yYeHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U X
JTUKUX pOAMYEH NIl CO3/IaHUS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYyp. M3yuenue, coxpawenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHbIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax YVIAVYUleHUs
CYuecmeyiomux U co30aHusi HOBblIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie ¢
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel u
NepCneKmuBHbIX MexXHOI02UM.

JdeMoHcTpanuu

[Toptpersr: H. M. Basumos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsauenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIECICTBEHHONM W3MEHYMBOCTIY,
«Metonpl cenexmmy, «OtnanéuHas rudpuausanus», «MyTtareHesy.

JlabopatopHasi paGora «J3ydueHne copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOA0B CEJICKIIMU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUD.

Ikckypcusi «OCHOBHbIE METONBl U JIOCTHIXKEHHSI CEJIEKIMUM PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHY O bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKkTepUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenue. Mukpoouosornueckuii cunre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
texHosoruid. [Ipon3BoaCcTBO O€nka, aMUHOKHUCIIOT ¥ BUTAMUHOB.

Co3nanue TEeXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJYyYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTpEUaroIrecs: B IPUPOie OMOCUHTETUUECKUE Ty TH.

Kinerounasa unxkeHepusa. MeTonpl KyJlbTypbl KIETOK W TKaHEW PACTEHUN U
*®UBOTHBIX. KpuoGanku. Comarnyeckas THOpUAM3AUS W  COMATUYCCKUN
smOpuorene3. lcmonb30BaHue TrariougoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. HMcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.



Texnonoz2uu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYp.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCTpyupoBanue pekoMOuHaHTHBIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKUE MPOOJIEeMbl TeHHON MH)KEHEPHH.

Meaunmnckue Oouotexnonoruu. [locrrenomuas uudposas menunumna. [TL[P-
JUArHOCTHKAa. MeTaOOJOMHBIM aHajau3, TEHOLIEHTPUYECKUM aHaau3 IpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHWs KOMILUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUN TPEXMEPHOro OHONMPHUHTHUHTA M ckaddoiauHra
JUISL pELIEHUS 3a/1a4 EPCOHATM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 00ecredeHus: KOMOMHHPOBAHHOW
3anuThl OT Bo3Oynuteneit OPBU, ycraHoBiieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkmonupoBanus PHK-cogepxammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnunp! u cxemsl: «lcnoap30BaHME MUKPOOPTraHU3MOB B NPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I eHHass HH)KEHEepUs».

JlabopaTtopHuasi padora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypcHsi «bHOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTEIBHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xxneHue W pa3sBuTHE 3BOJIOUMOHHBIX NpeACTABJICHHMI B
omosioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTh Y. JlapBrHa.

JIBrKy11Me CHUITb 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnuecko Teopun HBomtonnu (CTD). HelitpanbHas
Teopusi 3Bomtouuu. CoBpeMEHHass HBOJIIOLMOHHAs  Ouosiorusa. 3Ha4YeHHe
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdemoHcTpanumn



[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. UerBepukosn, 1. U. llImansraysen, Jx. Xonnein, . K.
benses.

Ta6nuie! u cxembl: «Cucrema xuBoit ipupo sl (1o K. JIuauer)y, «Jlectauia
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHUsi MPUCTIOCOOJIECHUN Yy
pacTeHuil U KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «@Dopmbl OOprObI 3a CYILIECTBOBAHUEY,
«ITopoasr romyGeit», «MHorooOpasue KyiabTypHBIX (opm KamycTb», «Ilopoas
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BUAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUS ABWKYUIUX CHJI DSBOJIONUN», «OCHOBHBIE IOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[Tonmynsiuusa Kak 3J€MEHTAapHAsl €QUHULIA 3BOMOUUA. COBPEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuui. M3MeHeHue
reHooHAa MOMyJSIIUM KaK 3JEMEHTAPHOE OHBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTHBHass U3MEHUMBOCTh. Jlpeli) TeHOB — ciydaiiHbIe
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT ajljlesiei B monyaauusx. DH@PexT ocHoBaTelIs.
Spdexm bymouinounoco eopaviuka. CHudCEHUe 2eHEMUYECKO20 PA3HO0OPA3UsL:
npuuunsl u creocmeus. llposenenue sgpgpexma opeligha eeHo8 6 OONLWUX U MATLIX

NONYIAYUSX. Murpanumu. N3onsauus MIOITYJISLIUI: reorpaduueckas
(mpocTpaHcTBeHHAs ), Ononornyeckas (penpoayKTUBHAas).
EcrectBennbiit oTOOp — HampaBisoomui (HakTop SBOMOIUUA. DOPMEI

€CTECTBEHHOTO  OTOOpa:  JBMKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHKSA COLHMAIBHOTO
HOBE/ICHUS KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OpraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLMH.
Bo3nukHOBeHHE MpUCIOCOOJIEHUH Y OpraHu3MOB. ApoMOp(O3bI U UINOAIaNI TAIIH.
[Tpumeps! mprcOcOOICHMI y OpraHU3MOB: MOP(OJIOorndecKue, (PU3N0IOrHIEeCKHe,
OonoxumMuuyeckue, moBefaeHueckre. OTHOCHUTENBHOCTh  MPUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykTypa. BuaooOpa3oBaHue Kak pe3yibTar
MUKpO3BOIIOIMHU. M3omsmus — kimodeBod ¢aktop BuaooOpazoBanus. [yt u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIAaTPUIECKOE (reorpaduueckoe),
cUMIaTpudeckoe  (IKOJOTHYECKOe), «MTHOBEHHOE» (MOJIUILION T 3aITH S,
rudpuansanys). JJIMTeIbHOCTh 3BOIIOUOHHBIX IPOLIECCOB.

Mexann3msl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.



Posnb 3BOMIOIIMOHHOM OMOJIOTHY B pa3pab0TKe HAYUHBIX METOJIOB COXPaHEHHUS
onopazHoobOpasusi. MHUKPOIBOIIONKS U KODBOJIONHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl HOpMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuplt 1 cxembl: «MyTalMOHHass HW3MEHYUBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema NposBICHUS 3aKoHA Xapau—BaitHoepray, «/[Brwkyiue
CUJIBl 3BOJIOLUNY, «IKOJIOTHYECKas M30JSLUS MOMYJSIUIA CEBAaHCKOU (openny,
«"eorpaduueckas U301Us JIMCTBEHHUIIbI CHOUPCKOM U JINCTBEHHUIIBI 1Ay PCKOID»,
«ITomynsiumoHHBIE BOJIHBI YUCIEHHOCTH XUIHUKOB U XEPTBY», «Cxema AeicTBUsA
€CTECTBEHHOT0 0TOOpa», «PopMbl 00pHOBI 32 CyIIecTBOBaHUEY, «HIyCTpruaIbHbIN
MenaHusm», <«OKuBble — uckonmaembie»,  «llokpoBHUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas okpacka >KUBOTHBIX», «DU3HOJIOTHYECKHE
apantauun», «l[Ipucnoco0IeHHOCT, OpPraHu3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepun Bunay, « Buapl-nBoitHukmn», «CTpyKkTypa Buaa B mpupoze», «Crocoos!
BUI000pa3oBaHusy, «['eorpaduyeckoe Bumo00pa3oBaHue TPEX BUIOB JTAHIBIIICH,
«IKoNoruyeckoe BUI000pa3oBaHUE BUAOB CUHUL, «IloJaUIuionasl pacTeHuin»,
«KamycTHo-peeuHbIi THOPUIT.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOIEHUH, Uydesa MTUIl U 3Bepei pa3HbIX
BUJIOB, TrepOapuu pacTeHuil ONM3KUX BHUAOB, OOpA30BABHIMXCA Pa3IUYHBIMU
Croco0aMu.

JlabopaTtopHasi padoTa «BblsiBlIeHHEe N3MEHUYMBOCTH Y 0CO0€H OJTHOTO BUIAY.

JlaGopaTopnas padorta «IIpucnocobieHust OpraHu3MOB U UX OTHOCUTEIbHAS
11E€JIECO00Pa3HOCTHY.

JlaGopaTopnasi paGora «CpaBHeHHE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meroabsl HM3y4eHHMS MakKpoO3BOIMIOUMHU. [laJI€OHTOIOrMYECKHME  METOAbI
u3yueHus oHBomouud. llepexognsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBosouuu. CpaBHeHue ¢GJopsl U
dbayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emiuu. Bumbi-
SHAEMUKHU U PEJIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/Ibl U3YUYEHUS
HBOIOLMH. ['€HeTHueckue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IOSABJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbI.
PynumenTtapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,



OMOXUMHUYECKHE U MATEMATUUECKHUE METO/Ibl U3yUYEHHUS IBOJIOIUU. [ OMOIOTHYHbIE
reHbl. COBpEMEHHBIC METO/IbI TOCTPOEHUS (DUITOTEHETUUECKHX JICPEBBEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOIONUU. [Ipunyun cmenvl QyHKYUIL.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuupbl U cxembl: «OUIOTEHETUYECKUN DS JIOIMIAIN», « APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Crerouedansv»,  «Punnopute»,  «CeMeHHbIE
nanopoTHukw», «buoreorpaduueckue 30HB 3eMian», «llpeii KOHTHUHEHTOBY,
«PemukTery, «HavampHble cTaguy SMOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIAaH3e», «l JaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH YBOJTFOIIUN).

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OpraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHU HA 3emuie

Hayunpie tHmoTe3sl TPOUCXOXKICHUS KU3HM Ha 3emie. AOWOreHes u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnanuanm, JI. I[Tactepa. [IponcxoxkaeHue xu3HM 1 aCTPOOUOIIOTHS.

OcHOBHBbIE ATaIlbl HEOPTaHUYECKOU HBOJIOLIHH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpwu.
O6pazoBanue noauMepoB u3 MoHomMepoB. KoarepBarnas runore3a A. M. OnapuHa,
runore3a rmnepBuuHoro OymnpoHa Jlx. XomgelHa, TreHeTudeckas rumore3a [
Ménnepa. Pub6ozumer (T. Yek) um rumotesa «vmpa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKICTKH.

Hcrtopus 3emnn u MmeTo bl €€ n3yuenus. lckonaeMble OpraHuyecKue OCTaTKU.
['eoxpononorust u €€ Meroabl. OTHOCUTENbHAS U AOCOJIOTHASE T€OXPOHOJIOTHS.
['eoXpoHOJIOrNYECKAs IIKAJa: S0HBL, 3PbI, IEPUOJIbI, TOXU.

HawanpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKU KaK aHajor MEepBbIX Ha 3emie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.



[Tpoucxoxaenre 3yKapuoT (CUMOUOTEHE3). DBOJTIOLUOHHOE MTPOUCXOKIACHHE
BUpycoB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3sMoB. Bo3HUKHOBeHuHe
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl HBOJIIOLMH BbICHIMX pacTeHU. OCHOBHbIE apoMOp(O3bl
pactenur. Beixon pacteHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUW W
3aBoeBaHue umu cymud. CemeHHble pacTeHus. lIponcxokaeHune UIBETKOBBIX
pPacTEHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMM XUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHbIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBJIEHHE COBPEMEHHBIX
TUIoB. [lepBbie XOpaOBBIE KUBOTHBIC. JKU3HB B BOZE. DBOJIOLHS ITO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIMX U
ntul. [lpunoun ximoueBoro apomopdosa. OcBoeHue OeCrno3BOHOYHBIMU U
II0O3BOHOYHBIMHU XUBOTHBIMU CYLIH.

Pa3Butne xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXeu, MPOTEPO30H,
naneo3o0il, Me3030#, kaitHo30M. OO1as XapaKTepUCTHKA KJIIMMaTa U Fe€0JOTHIECKUX
nporeccoB. [losiBneHne u paciBeT XapaKTepHbIX OpraHU3MOB. YTJIe00pa3oBaHuE:
€ro yCJOBHUS U BIUSHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — JKOJOTMYECKHE KPU3UCHI Ipouuioro. IIpuunnsl u
CIIEICTBUSI MAacCOBBIX BbIMUpaHUW. COBpEMEHHBIN JKOJOTMYECKHH KPHU3HUC, €ro
ocobennoctu. [IpobGiema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHusl Xu3Hm», «Cxema ombita C. Mwmiepa, I'. FOpu»,
«JTanel  HEOPTaHMYECKOW  DJBOJIOLMM»,  «l'€oXpoHOJormyeckas  IIKaJIay,
«HavanbHble 3Tanbl OpraHMYecKor 3BoJIONUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema >KuBoil mnpupoas», «CTpoeHue BUpPYCay,
«Apomopdo3bl pacteHuit»y, «Punnopute», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pacteHus», «Opraabl IBETKOBBIX PACTEHHID, «CXeMa pa3BUTHsI dKUBOTHOTO MUPa»,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «KumednomnonoctHeiey, «Ilmockue
yepBu», «YneHucroHorue», «PwiObD», «3emMHOBOAHBIEY, «IIpecMbIKaromuecs,
«IItnuepy, «Mitekonuraromue», «Pa3Butue KU3HU B apXEUCKou dpe», «Paszsutue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HUM B TAJCO30UCKOU dpey,
«Pa3BUTHE KU3HU B ME3030MCKOMN dpe», «Pa3BuTHe )XKU3HU B KaHO30MCKOU 3peEy,
«CoBpeMeHHas cucTeMa OpraHu4eCcKOro MUpay.



O6opynoBanue: repbapuy pPACTCHUN Pa3IUYHBIX OTAEJIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIQXKHBIE MpenapaTsl KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uy4ella TUL U 3BEPEil, KOJUIEKINN
OKAMEHEJOCTEN, TOJIE3HBIX MCKOMAEMBIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpPraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MojenupoBaHue onbIToB Musiepa—
KOpwu no n3yyennro abMOreHHOr0 CHHTE3a OPraHUYECKUX COSTMHEHUH B IEPBUYHON
atMocdepe».

JlaGopaTtopnasi padora «/3yyeHue W omMcaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEHl CTPOEHUs pacTEHUMH
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «3yueHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaenune ye10BeKa — aHTPOIIOI eHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
BO33peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTIOBEKA.
CBueTENBCTBA  CXOJCTBA  YEJIIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEJBHO-
MOpPQOJIOTUYECKHE, AMOPHOTIOTUYECKHE, (bU3H0T0T0-ONOXUMUIECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE I'OJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CHCTEMBI.

JiBuokyue cuiibl ((pakTophl) aHTpPONOreHe3a: OMOIOTUYECKUE, COLUaIbHbIE.
CooTHo1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YeoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — O0IIME MIPEJKH Y€JIOBEKOOOPa3HBIX 00€3bsH U
J0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JtoJeh. YemoBeKk yMelblil, epBbIe
W3TOTOBJICHUS OPY Ui TpyAa. YenoBek NpsAMOXOASAIINI U IIEPBBIM BBIXO JIFOAEH 32
npenensl AQpuku. YenoBek reienboeprekuii — o01mui npeok HeaHAepTaIbCKOro
YeJIOBEKa M 4YeJIOBEKa Pa3yMHOro0. UenoBEK HEAHACPTAIbCKUMNM KaK BHUJ JIFOICH
XOJIOOHOTO KiIuMara. YenoBEeK pa3yMHBIM COBPEMEHHOIO THIIA, JCHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuku. I[lameorenetuka u
[1aJI€Or€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISLIUIX
yesioBeka. MyTanuoHHbI mpouecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3QQexkT ocHoBaTeNsD» B MOIMYJISIUAX COBPEMEHHOIO
YEJI0BEKa.



UYenoseueckne pacel. Ilomatue o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajioO-HErpouJHAs  (PKBATOpUANIbHAS]),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu pacceleHHsl 4YejaoBEeKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSITENBHOCTh  pacH3Ma.
[IpucnocoOIeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpesl U Ipeiida reHoB Ha MOP(OJIOTHIO U (PU3UOIIOTHIO
YEJI0BEKa.

MexaucuMiuinHapabple  MeToabl B (usnueckor  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ aHTPONOJIOTHS W MAJICOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. brHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAILHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. apBuHn, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTo/ibl aHTPONOJIOTUMY, «[ 0JTOBHOM MO3T YenoBEKay,
«YenoBexooOpa3Hbie 00€3biHb, «CKeleT YeIoBeKa M CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YEIOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIEI,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBanue: MyJISKH OKaMEHEJIOCTeH, MpPeaIMEeTOB MaTepuaabHOU
KyJIbTypbl TpPEIKOB YelOBeKa, penponaykiuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKACHUS YEJIOBEKa,
dboTorpaduu Haxo10K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJIEIh
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YEJI0BEKA U KUCTH IIUMIIaH3E,
MOJIEJIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJalTalNi YEIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKIlel cpeaou

3apoxaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. I'ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CyxkauéBa. Pa3znmensl u 3agaum
AKOJIOTUH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Metoasl skonoruu. IloneBbsie HaOMIOACHHS. DKCIEPUMEHTHl B SKOJIOTHH:
OpuUpojHble W JabopartopHble. MonaenupoBaHUE B HKOJOTUU. MOHUTOPHHT
OKpY>KaloIlel cpe/ibl: JJOKaIbHbBIN, PETHOHAJIbHBINA U I100aJIbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YeNOoBe4YeCTBAa ¢ Npupoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIbTYPhl U 3KOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.



JdemoHcTpanumn

[Toptpetsr: A. I'ymbombar, K. @. Pynse, H. A. Cesepro, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Metoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEH CPeIbl».

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHUECKHE, OMOTUYECKUE, aHTpororeHHble. O0mme
3aKOHOMEPHOCTH JACUCTBUA 3KoJorndyeckux Qaxtopon. Ilpasuno munumyma (K.
Mmpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak 3Kojormyeckuid Qaxrop. eiicTBue
pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHUTHajbHash poJib CBETA.
doTtonepuoausm.

Temmneparypa kak »skojoruueckuii (akrop. JledicTBue TeMmrepatypsl Ha
opranusMmbl. [loiikunoTepMHBIE U1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonoruuyeckuit ¢akrop. I[lpucnocobienusi pacTteHuil k
noJJIep KaHuI0 BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rNyOMHHas  TOJAINOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpesi obuTanusi opranu3mMoB. [IprcnocoOaeHunss Opranu3MoB K KU3HU
B pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U
rOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HMU.

Xuznennsie popmbl opranu3moB. [TousiTre o )xu3HenHoi popme. JKusHeHnole
dbopMbl pacTeHMil: AepeBbs, KyCTapHUKW, KYCTapHUYKH, MHOTOJIETHHE TpaBBbl,
oiHOJNeTHUE TpaBbl. JKu3HEHHBbIE (DOPMBI KUBOTHBIX: THIAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue daxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIHS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasutusMm, koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadOpudeckue). 3HaAYCHUE



OMOTUYECKHX B3aUMOJACHCTBUN [UIsl CYIIECTBOBaHUS OpPraHW3MOB B Cpele
oburtanus. [IpUHIIATT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanumn

Tabmuubl U cxembl: «IJkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTMYECKHUE TPYIIIbI )KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckne pUTMBIY,
«Kuznennele popmbl pacTeruin», « KusneHusie (OpMbl >KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOT'O Jiecay, «IKOCHCTEMA XBOWHOro Jseca», «llenmm mnuranus»,
«XUIIHUYECTBOY, «ITapazutnzmy, «KoHKypeHIus», «CuMOm03»,
«KommeHcanmuszmy.

O6opynoBanue: repbapuy pPacCTEHWN M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTHYECKUX (PAKTOpPOB, TepOapuu CBETOMIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUH, yydeia MTUIl U 3Bepeil, repbapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JJaHHBIX T'PYIIN, KOJUICKIIMHM KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpeliax,
repOapuu M KOJUIGKIMM PACTEHUW U SKUBOTHBIX, OOJAJalOUIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIIOBUU JKWU3HH, repbapuu u
KOJUICKITUU PACTCHUM W JKUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUYHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopnasi padora «BbisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTtopnasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUMN U3 PA3HBIX
MeCT OOUTaHUSD.

Tema 8. Dko10rus BUAOB U MOILYJIA UM

DKOJIOTHYECKHE  XapaKTEPUCTUKHU MOMYJISIUU. [Monynsiuua ~ kak
Oouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenbl, PU3NIECKUX OapbepoB U
0COOEHHOCTE OMOJOruu BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOIMYJSUUUA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pAaCTHasi M TII0JIOBAsl CTPYKTypa, POKIAAEMOCTb, NPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALHA.

DKkonoruyeckas CTpykrypa nomnyiasiund. OUeHKa YMCIEHHOCTH NOMYJIALINH.
JlnHamMuKka monynsiiuyd U €€ peryJisiuus. bUOTHUYECKU NMOTEHUHA IOIYJISLUH.
MopaenupoBaHue TMHAMUKH NOMYJIAUU. KpHUBble pocTa YUCIEHHOCTH MOIMYJISALIMH.
Kpusbie BbDkHMBaHMs. Perynsuus 4YHMCICHHOCTH MOMYJSALUN: poiib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb 3kosiorndeckon Humm k.M. XartumHcoHa. Pa3mepsl 3KOIOrMYECKOM
Huy. [loTeHnnanbHas U peaaTu30BaHHasl HUILLIN.

Bun xak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUSI W MHrpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: k. M. XaTunHCOH.

Tabmuubl u  cxembl: «ODKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISAIANY,
«IIpocTpaHcTBEHHAass  CTpyKTypa  HONylsiuum», «Bo3pacTHble  NHpaMHUAbI
nonyysiqun», «CKOpPOCTb  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opranuszmMammn», «Moaens 3kosmornyeckort Humu J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHnas padora «IIpucrnocodsieHns ceMsH pacCTEHUH K paCCEIEHUIO).

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3u MexmIy
OopraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCHCTEMAaX. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B DKOCHCTEME.

OCHOBHBIE IOKA3aTENIU IKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMubl YUCEN, OMOMACChl U SHEPTHUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHble 3akOHOMEpHBbIE CMEHBI COOOMIECTB — CykKileccud. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOT€HHbIE BO3JCUCTBUS Ha
cykneccun. KnnmakcHoe cooOuiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuposHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmembvl Mopeu u
oKeanos8. IKocucmemvl myHOp, J1ecos, cmenel, nyCmulHb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHo3. Pazmuuus
MEK/ly aHTPOIIOTEHHBIMH U MPUPOAHBIMHU YKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dbnopa u ¢ayna. CuHaHTponmm3zauus TropoAckoil ¢ayHbl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghexkma u 6u008-30udpuxamopos (Kiouesvix
8U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISIIUN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmsus 3a2pA3HeHUl PAZHbIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCIEMHOM  YPOBHAX,  OCHOBbl
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IoThs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIxk. Tencnn.
Tabmumet  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHcTeMa

HIMPOKOJUCTBEHHOTO Jecay, «DKOCHUCTeMa XBOWHOIO Jiecay, « ODyHKIHOHATbHBIC
IpyIIIbl OpraHU3MOB B 3KOocUcTeMe», « KpyroBopoT BeliecTB B akocucTemey, «Llenu
nuTaHus (macTOWINHAs, MAETPUTHAA)», «IKOJOTUYECKasl TMHUpaMUIa YUCe»,
«IOKkonoruyeckas mupamMuia OMOMacChly, «IDKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jieca MOCTe
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPTUHU B arpoieHose», «lIpumepsl ypboskocucTem».

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepeit, repbapru KyJIbTYyPHBIX M TUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanre ypOo03KOCUCTEMBDY.

Jlabopatopuass padora «l3yyeHue pa3zHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpcHsl «IKCKYpCHUsSl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
CJIBbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKYypCHsl B arpo3KocucTeMy (Ha MOJie WM B TEIIUYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3kocucTeMa

buocepa — oOmeruranerapnas o0o0yi04Ka 3eMiu, T/€ CYIIECTBYeT WU
CylllecTBOBaJIa KM3Hb. Pa3BuTHE npeacraBieHuil o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuajckoro o 6uochepe. Obsactu 6mocdepsl u €€ cocran. JKupoe
BEIIECTBO OHOC(hEphl U €ro PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCTEMBI. JlMHaMudyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXUMHYECKHUE IUKIIBI (YTraepoa, a3oTa). PUTMHUYHOCTD siBJIEHUN B
ouocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIITH: TYH/IPA,
XBOMHBIE Jieca, CMEIIAHHBIE W IIMPOKOJUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ouocdepHbIx QyHKUIUH.

JdemoHcTpanumn

[Toptpetsl: B. . Bepuanackuii, 3. 3rocc.

Tabnuubl 1 cxembl: «l'eocdepsl 3emnn», «KpyroBopor azoTa B mNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojia B HpHUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OCHOBHbIE OMOMBI Ccymny, «Knummatudeckue
nosica 3emun», « Tynapay», «Taiiray, «Cmeumansbii gec», «1InpoKkoJnCcTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:kawmas cpeaa

DKOJIOTUYECKHE KPHU3UChI W WX NPUYMHBL. BosmelicTBue dYenoBeka Ha
ounocdepy. 3arps3HeHre BO3AYIIHON cpebl. OXpaHa BO3MyXa. 3arpsi3HeHUE BOTHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxXxpaHa MOYBEHHBIX
pecypcoB. U3MeHeHue Kiaumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W JXKUBOTHOTO Mupa. OCHOBHBIC MPUHIIMAIBI OXPAHBI MPUPOIHIL.
Kpacaeie kHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBI.
PanponanbHoe  MPUPOAOIONIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TOCIECTBUA.

Pa3BuTe METOJOB MOHUTOPHUHIa pa3BUTUS OMACHBIX TEXHOTE€HHBIX
nporeccoB. Cucmemuvle ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOcoOHot dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusawowue 0oCmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OCHOBbI
9Kopeabuumayuyu dKocucmem U cnocooos 60pvOLI ¢  OUONOBDEHCOCHUIMU.
Pexoucmpykyus mopckux u Hazemuvix 5KOCUCHEM.

JdemoHcTpanumn

Tabnuiibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arps3HeHue ruipochepb,
«3arpsi3HeHue nouBb», «[lapHukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOIHbIE
TeppUTOPHUN», «MOoJIelH YyIIpaBIseMOro MUpay.



O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickon ®enepanuu, KpacHoN KHUTM pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O00YYarONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOrMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS IKOJIOTUUECKON KYIbTYPHI,
CnOCOOHOCMU cMasums TEIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUN JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KyJbTYpHOMY HACJIEIUI0 U
TPAAULIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpYKaroLlIen cpeae.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATCIILHOCTH B MPOIECCE peaM3allui OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOM ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOW TBOPUYECKOU IEATEIHHOCTH MPH CO3TAHUH YUEOHBIX
IPOEKTOB, PEIIEHWH YYEOHBIX U TO3HABATENBHBIX 3a/lay, BBIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBAJKEHMS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE MU HACTOSAIIEE
MHOTI'OHallMOHaJIbHOTrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHUE K NMPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
NOCTHXeHNsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHU;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJILHOIO 0JIarOmoJy4ms:

MOHUMAaHUE U peajn3alus 310pOBOro 1 6€30macHoro oopasa ;ku3Hu (310poBoOe
NUTaHKUEe, COOJII0/IEHNE TUTHEHNYECKUX MPAaBUII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATAA W OTHbIXa, pEryjsipHas (Qu3uyeckass aKTUBHOCTb), OEpEexKHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 30POBBIO;

MOHMMAHUE LEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymie mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHNUN BCEH KU3HM;

7) 3K0JI0OTHYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 1IeNIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUM s
OKPYXKaIOLIEH CPEeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIOCOOHOCTh UCIOJIB30BATh MPUOOpETaeMble IPU U3YyUEHUN OUOTOTUHU 3HAHUS
M yMEHUS TpU pEHIeHUH TpoOsieM, CBSI3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TIpaBUJI  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPAaHY BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUSITUE JTEUCTBUN, IPUHOCIIIMX BPE OKPYKAIOIIEH TPUPOTHOU
cpene, yMeHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTMYECKUE TOCIEACTBUSA
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHNns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJIOBEYECTBAa, MOKMCKA MyTeH BBIXOJAa U3 II100ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOUYAIOT: 3HA4YUMbIE i1  (QOPMHUPOBAHUS MHUPOBO33PEHHUS OOYyUaAOIUXCS
MEXIUCIUTUTHHAPHBIC (MEXIIPEAMETHbIC) 00IeHayYHbIe TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIH (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIeIOBaHKE, HAOTIOICHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYyTHE); YHUBEPCATbHBIC
y4ueOHble JelcTBUS (MO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
oOecneunBaromue GopmMupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTU U COLUAIBHON
KOMITETCHIIMM ~ OOYYarOIMIMXCS; CIMOCOOHOCTh  OOYYalOIUXCS  HCIOJIh30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON U COIIMATIBLHOMN ITPAKTUKE.

B pesynbraTe nzydenus OM0I0Tuu Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHus
y oOyuwaromerocs OyayT cdhOpMHpPOBAaHBI TIO3HABATEILHBIE YHUBEPCAIHHBIC
ydeOHbIe JIEHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4YeOHbBIE ICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIE YIeOHbIC EHCTBUS, COBMECTHAS I€ITEILHOCTb.

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS IMPOTPAMMBI CPETHETO OOIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh MPU OCBOCHUHM 3HAHWK TPUEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

OTIpENIETIATh IEJ NEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU EJISIMH;

UCTIOJIb30BaTh OMOIOTHYECKHUE TIOHSITUS JUII OOBICHEHUs (DaKTOB U SIBJICHHIA
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPaCCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICNTbHBIE CPEICTBA IS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€ W OTHOIICHUA B U3YYaEMBIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HWH(POPMAIMOHHBIX
WMCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUHN JEATEILHOCTH,

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIIOBUSX PEaIbHOT0, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIeTh HABBIKAMHU Y4EOHO-MCCIIEI0BATEIHCKON M MTPOCKTHON €SI TEILHOCTH,
HaBbIKAMU  pa3pelieHus mpobJjieM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEILICHUS PAKTUUECKUX 3a/]1a4d, TPUMEHEHUIO
Pa3JIMYHBIX METO/0B MO3HAHHS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJBl JICITEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHUS, €ro HMHTEpHpeTaluy, MNPeoOpPa30BaHUI0 M MPHUMEHEHUIO B YUYeOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3TaHUH YYCOHBIX M COIUATIBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUIT MBIILUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUEBBIMU MMOHSATHSIMH U METOJIaMU;

CTaBUTh M (POopMyauMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIHHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISABJISITh NPUYMHHO-CJIEACTBEHHBIE CBSA3UM U AaKTyaJIUu3UpOBATH 3aj/ady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIIeHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPIKJECHUM, 3a71aBaTh MapaMeTPbl U KPUTEPHUH PEILICHHUS;

aHAJM3UPOBAaTh TMIOJYYCHHBIE B XOJE€ peUIeHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYAIlsSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IICJICHANIPABIECHHBIA TMMOUCK IMEPEeHOoca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO()ECCHOHATBHYIO CPENy;

yMETh TEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00acTd
KU3HEICATSIIBHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIE WJICH, MpeajiaraTb OPUTHHAIbHBIE MOJXOIbl M PEIICHHS,
CTaBUTh MPOOJIEMBI U 33/1a41, JIOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(POpMAIU (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTepaType, OHOJOTMYECKUX CJOBapsX U
CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHAIU3UPOBATh
HH(pOpMAIIMIO Pa3IUYHBIX BUJIOB U ()OPM MPEICTABICHUS, KPUTUIECKHU OICHUBATH
e€ JOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;



(dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope Oumosiormueckoil nHpoOpMaIuy, HEOOXOUMOM NJIsi BHIMIOJHEHUS YUeOHBIX
3ajad4;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ounosiornyeckoi nHGopMaIuu (CxeMbl, rpaduKy, TMarpaMmbl, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Ouonornueckor uH(pOpManuend: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIIIOJHEHHUS MpeiaracMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYACTHUKOB
Jajiora Wi IUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUs IPYTUX JIOJEeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYAIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIICHNN YUEeOHOH 3aauu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHHUKA KOMAH bl B OOIIHIA
pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI ILEJNEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JAEMCTBUSIX U MOCTYNKax MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 3/IOPOBBIO U 37IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO JESTENbHOCTD, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTeIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABIIATS IIJIaH PELLIEHUS ITPOOIEMBI ¢ YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KyJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

YMETh OLIEHMBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToOB
JIESITEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHue
npodunabHOro  oOy4yeHusst  oOyuaromuxcs — Ouosnorud. OHHM  BKIIIOYAIOT:
cnierududeckue s OMOJIOTHN HAay4YHbIE 3HAHUSI, YMEHUS ¥ CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIlMU U MPeoOpa30BaHUI0 3HAHUM, BUJBI JI€ATEIbHOCTH T10
MOJIYYEHUIO HOBBIX 3HAHUM M MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpenmeTHble pe3ynabTaThl MPECTABICHBI IO
rojiamMm U3y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buosnorus» B 10
KJlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI W  PEHICHWH MPOOJEM  PAIMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS, O BKJIa/€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJOTHYECKNE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHus3M, MeTabonu3M, TOMEOCTa3, CaMOpPEryJislus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Ppa3BUTHUE), OMOJOTHYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o nenrtpax
MHOT000pa3us ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHUH ), 3aKOHBI (€MHOO0pa3us
IIOTOMKOB II€PBOr0 ITOKOJICHHSI, PACUICIUIEHUS, YUCTOTHI T'AMET, HE3aBHCUMOIO
HacnenoBanuss [. MeHnens, TOMOJIOTUYECKMX PANOB B  HACJIEACTBCHHOM
n3menunBoctu H. V. BaBuioa), mpuHIMIIEI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJAMH HAy4YHOTO IO3HAHWS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHbBIE ITPU3HAKHA: BUPYCOB, KJIETOK MPOKAPUOT U
HYKAapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YE€JIOBEKA, CTPOCHHUSI OPTAaHOB U CUCTEM
OpraHoB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEIEATECIbHOCTH,



IPOTEKAIOIIUX B OpPraHU3Max PAcTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHX
IPOIIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs ~ OpraHuzMa  (OHTOreHEe3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIMAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW M UX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIMSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIa U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dhakTopamMu cpebl OOUTaHUS;

YMEHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX IPYIIIT;

yMEHHUE peuaTtb OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3M MEXKIY HUCCIEyeMbIMU OMOJOTHUYECKIUMHU MPOILIECCaMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH MOJIYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTHUYECKHe paboThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyJIHpys Iellb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJIbTaThl U A€NIaTh BHIBOJBL;

YMEHHE Yy4acTBOBaTh B Yy4eOHO-MCCIIEOBATENLCKON padoTe mo OMOJIOTrHH,
SKOJIOTUM M MEIHIIMHE, TPOBOJMMON Ha 0a3e IMIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3yNbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSX;

yMEHHE OIICHMBATh AITHUYECKHE AaCEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTé OMOJIOTUU U METUITUHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIIIOIOTBOPEHUE,
HanpaBJIeHHOE U3MEHEHHE T€HOMA U CO3/IaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIACTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YINIyOJsTh MO3HABATEIbHBIN
MHTEpeC, HaNpaBJIEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH Npodeccun u
IOpOJOJDKEHHE OHOJOTMYECKOro OO0pa3oBaHUS B  OPraHM3ALUAX  CPEIHETrO
po(eCCHOHATLHOTO U BHICIIIETO 00pa30BaHUs.



[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTUHBl MHpa, B TO3HAHMM 3aKOHOB IPHUPOJABI U PELIEHUH 3KOJOTMYECKUX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAILHOIO
IPUPOIOTIOIB30BaHUS, U B (H)OPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHME BJIAJETh CHUCTEMOW OMOIOIMYECKHX 3HAHMW, KOTOpas BKIOYAeT
omnpezeNieHuss W MOHHUMAaHME CYIIHOCTH OCHOBOIMOJAralmmux OHOJOTHYECKUX
TEPMHHOB U TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHMOIOTHYECKUE TEOPHUU
(oBomronmoHHas Tteopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHsI SBOJIIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUAX sBotonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecusi Jx. Xapau u B. BaiinOepra,
3aponpimeBoro cxonctea K. M. bspa), npaBuna (mMunumyma FO. Jlubuxa,
JKOJIOTMYECKON NHpaMUIbl 3HEpruu), runoressl (runoresa «vupa PHK» V.
['unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOAAMHM  HAy4yHOro  IO3HaHMS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00OBEKTOB U IKOCHCTEM
(ommcanue, M3MepeHue, HAONIOJACHHUE, DKCICPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE IIPU3HAKU: BHJIOB, OHMOIEOLIEHO30B,
IKOCUCTEM M Ouocdepsl, CTAOMIU3UPYIOLIEro, IBMXKYIIETO U pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, AJIIONATPUUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSIHUSL ~ JBIDKYIIMX ~ CHJI  OBOJIONMM  HAa  TEHO(POHJ  MOIMYJISILIHH,
IPUCIIOCOOTIEHHOCTH OPIaHU3MOB K Cpelie OOMTaHusl, YepeJOBaHNs HAIlpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BELIECTB U TOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YyCTaHABIMBAaTh B3aMMOCBS3M MEXKIy MPOLECCAMU 3BOJIIOLUH,
JBIKYIIMMH CHJIAaMU aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
PUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENIbHbIE  NPU3HAKKM  JKHUBBIX  CUCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele OOMTaHus, aOMOTHYECKMX M OMOTHYECKHX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€d  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHNH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIsl OKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUYECKUX TPYMII, B3aUMOCBSI3U OPraHU3MOB UM Cpeibl OOUTaHUsI, €INHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

yMEHHE peniaTh ONOJIOTHYECKUe 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIC
CBSI3M MEXKIY UCCIIEyeMbIMUA OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHUSIMH, JIEIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTATOB,;

yYMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPITh MX OSKCIEPUMEHTATBHBIMU
cpenctBaMu, (GOPMYJIUPYS IIeNlb HCCICNOBAaHUS, aHAIM3HPOBATh TOTyYEHHBIC
PE3YNBTATHI U JCNIAaTh BBIBOJIBL;

yMEHUE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HA  YUYEHUYECKHX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MIPOUCXOXKICHUHU KU3HHU, YeIOBEKa
U YEJOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0AX MpPEeIOTBpAIICHUS
I00aThHBIX U3MEHEHHH B Onochepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccrnoHaIbHOMI
JESTEIILHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUHU, TTPUPOIOTIONB30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MMCTBA, MHIIEBON
IPOMBIIIJICHHOCTH, YTJIyOJIATh TMO3HABATEIbHBIA HMHTEPEC, HANpaBiICHHBIA Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccHn W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MPoPeCcCUOHATBHOTO U
BBICIIIET0 00Opa3oBaHusI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3e/ioB U TeM (uu¢posbie)
Ne i/t Kontponbnbsie  IlpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypesI
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpallieHne SHEPTUH B 9 |
KJIETKE
7 Hacnencreennas uapopmarus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KJIETKU 6 1
9 Crpoenue U GyHKIHUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
16 BuoTtexHonorus u cCHHTETHYECKass OMOIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| 3apokJeHIe U Pa3BUTHE IBOJTIOLMOHHBIX 4
Ipe/ICTaBICHUN B OMOJIOTUU
MukposBoitonus U €€ pe3ybTaThl 14 2
Maxpo3BOIIONUS U €€ PE3YIbTAThI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
Opranusmel U cpeia 0OUTaHus 1.5
OKoJ0rus BUJOB U MOIMYJISILUMA 0.5
DKoJorusl COO01IECTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpy Karolas cpeia
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

Buosorus Kak KOMIUIEKCHas! HayKa U KaKk
4acTh COBPEMEHHOT0 00IIIecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHUSI KIIETKHU.
Knerounas teopus

Metoasl MOJIEKYJISIPHON U KIIETOYHON
o6uonoruu. [IpakTrueckas pabora
«3yueHne MeTo0B KJIETOYHON
ouosoruu (xpomarorpadus,
anexTpodopes, nuddepeHmanpHOe
nentpudyruposanue, [11[P)»

0.5

XUMHYECKUH COCTAB KJIETKHU

MuHepaibHbIE BEIIeCTBa KIETKU, UX
Ouonoruyeckas poib

Opranuyeckue BellecTBa KIEeTKH —
oenku. JlaboparopHas pabota
«ObHapyxeHue OEIKOB C ITOMOIIBIO
KAUECTBEHHBIX PEAKLIUN»

0.5

CgoiicTBa, k1accupukanus u QyHKIIHH
0enKkoB




10

OpI‘aHI/I‘IeCKI/IG BCIICCTBA KICTKHU —
YTJII€BOJAbI

11

OpI‘aHI/I‘IeCKI/IG BCIICCTBA KIICTKH —
JIMITU ABI

12

Hyxneunossie kuciotsl. JIHK u PHK.
JlaGopaTtopHnas pabora «McciaenoBanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

0.5

13

Crpoenne u pyakunu ATD. [Ipyrue
nykieosuarpudocdars (HTD)

14

CexsennpoBanue [JHK. Merosst
T€HOMUKH, TPAHCKPUIITOMHKH,
POTCOMHKHU

15

Metoap! CTpYKTypHOI OHOJIOTUI

16

Tunsl knetok. [IpokapuoTnyueckas KieTka

17

CtpoeHune 7yKapuoTHUECKOM KIETKH.
[IpakTuueckas padora «M3ydyenue
CBOWCTB KJIETOUYHOU MEMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmapaT KJIETKU

19

OnHOMeMOpaHHbIE OPraHOUbI KIETKH.
[IpakTuueckas padota «M3ydenue
JIBYDKCHHUS IIUTOILIa3MBI B PACTUTEIIBHBIX
KJIETKaX)»

0.5

20

[TomyaBTOHOMHBIE OPraHOUBI KJIETKH:
MUTOXOHJIPHH, TIacTu bl JlabopaTopHas
pabota «HMccnenoBanue mia3mMonusa u
JIeMIa3MOJIN3a B PACTUTENBHBIX KIIETKAX»

0.5

21

HememOpanHbIe OpraHOU b KIETKH




22

Crpoenue u GyHKIUH s1Ipa

23

CpaBHUTEIbHAS XapaKTEPUCTUKA KIICTOK
aykapuot. JlJaboparopnas pabota
«3y4yeHue cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

0.5

24

ACCUMWISIIINS U TUCCUMIIIALINSA — JBE
CTOpOHBI MeTabonmm3Ma. Tumnbel oOMeHa
BemiecTB. JlaboparopHas paboTa
«3y4eHne KaTaauTU4eCKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTasasbl)»

25

DepMEeHTaTUBHBIN XapaKTep peaKImil
KJIETOYHOTO MeTabou3Ma. JlaboparopHast
pabota «M3y4yeHue pepMEeHTaTUBHOTO
pacuieruieHust epOKCUIa BOJOPO/ia B
PACTUTCIIbHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTHBaTOpHI U OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dorocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHe poreccoB POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OpraHu3MbL. Busl
Oopoxenus. JlabopatopHas pabora
«CpaBHeHHE TPOIECCOB OPOKECHUS U
JIBIXaHUSD)

31

AdpOoOHBIE OPraHU3MBL. DTaTBI
SHEPreTUIeCKOro ooMeHa




DOHeprusi MeMOpPaHHOTO TPaIUEHTA

32 npotoHoB. Cunate3 AT®: padoTa
npoTOHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOTO CUHTE3a
TpaHCcKpUIIIUS — MAaTPUYHBIA CHHTE3
34
PHK
35 Tpancnsauus u e€ 3Tamnbl
36 KonnpoBanue amuHOKUCIOT. Posb
pubocom B OnocuHTE3e OenKa
37 Opranuzanys reHoMa y mpoKapuoT u
JyKapHoT
18 MounekysipHbIE MEXaHU3MBI SKCIIPECCUHI
T€HOB Y 2YKapHOT
Bupycsl — BHekJIeTOUHbIE (OPMBI KU3HH
39 U obnuratHele mapasuthl. [IpakTuueckas 0.5
pabota «Co3iaHue MoJIeu BUpyca»
40 BupycHble 3a001eBaHus yeIoBeKa,
’KUBOTHBIX, PACTCHUI
A1 HanotexHomoruu B OMOJIOTHH U
MEIHUIIIHE
42 JKU3HEeHHBIN UK KJIETKU
43 Martpuunsiii cuate3 JJTHK
Xpomocomsl. Jlaboparoprast pabota
44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOTIpEnapaTax»
45 Jlenenure KJI€TKH — MHUTO3
46 Tuns! kieTok. KapuoknHes U IUTOKHHES. 0.5

JlaboparopHas pabota «HabmoaeHue




MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»

47 Perynsauus KU3HEHHOTO LIUKJIA KIETOK

48 OpranusM Kak eIMHOE 11eJI0e

49 Tkanu pacrenuii. Jlaboparopnas pabora 0.5
«3ydyeHue TkaHel paCTCHUN» '
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «/3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opranbl. CUCTEMBI OPTaHOB.

51 JlaGopaTtopHnas pabora «3yuenue 0.5
OpraHOB I[BETKOBOT'O PaCTEHUS»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHrE OpraHu3MOB

54 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas cUCTEMA YEI0BEKa

56 JlprxaHue opraHu3mMoB

57 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
YeJloBeKa

58 TpaHcnopT BEIIECTB y OpraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

60 Briaenenue y opranu3smMoB

61 3anmTa y OpraHu3MoB

62 HNMMmyHHas cuctema 4enoBeka




PazgpaxxumocTs U perymsnus y

63
OpraHU3MOB
64 I'yMopanbpHas perymisaius U SHIOKpUHHAS
CUCTEMa KUBOTHBIX U YEIIOBEKA
65 DopMBbI pa3MHOKEHUSI OPraHU3MOB
66 [TosnoBoe pazMHOXKEHNE
67 Meiios
I'amerorenes. Obpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JIabopaTopHas paborta 0.5
«/3yueHue cTpoeHHUs MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpOIIpEnapaTax»
69 NunuBuayansHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akJiaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3zButre KUBOTHBIX.
71 JlaGopaTtopHas pabota «BrisiBieHHe 0.5
MPU3HAKOB CXO/CTBA 3apObIIIeH
MO3BOHOYHBIX JKUBOTHBIX)
PasMHOXEHUE U pa3BUTHE PACTCHUM.
7 JlaGopaTtopHnas pabora «CtpoeHue 0.5
OpPraHOB Pa3MHOKEHUS BBICIIUX
pacTeHuin»
7 Hcropust cTaHOBIIEHUS ¥ PA3BUTHS
TCHETHKH KaK HAyKH
74 OcHOBHBIE IOHATHS U CUMBOJIBI 0.5

reHetuku. Jlaboparopuas pabora




«/Ipo3oduina kak 00bEKT TeHETHUECKUX
HUCCIIETOBAHUN

3aKOHOMEPHOCTH HACIEAOBaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemmBanue. [Ipakrudeckas pabora

75 | 1 0.5
N3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uIh"
76 Ilutonoruueckue OCHOBBI )
MOHOTHOPUIHOTO CKPEIIUBAHUS

77 AHanu3upyroniee CKpelBaHue. |
Henonnoe noMuHupoBanue
JurnbpumHoe CKpenmrBaHue.

73 [IpakTrueckas padota «M3ydenne | 0.5
pe3yIabTaTOB AUTUOPUIHOTO ’
CKpEUTUBAaHUS Y IPO30(HITBI

79 [{uTonornyeckrue OCHOBBI TUTHOPHUIHOTO )

CKpEIIMBaHUS

80 CuenneHHoe HaclleJOBaHUE TPU3HAKOB 1

81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1

82 I'eneruka nona 1

83 I'enoTUI Kak 11€JI0CTHAS CHCTEMA 1

24 I'eneTnyeckuii KOHTPOJIb Pa3BUTUS 1
pacTeHui, ®UBOTHBIX U YEIIOBEKA

25 N3MeHUYnBOCTh MpU3HAKOB. BHibl |
W3MEHYHNBOCTH

86 MopaudukarmonHas ”3MEHUYNBOCTh 1




87

BapuauunoHHsIi psig U BapUaLlMOHHAS
KkpuBas. JJaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOJIM(PUKAITMOHHOM U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psiia U
BapUALlMOHHON KPUBO»

0.5

88

I'eHOTHIIMUECKAs N3MEHUYNBOCTE.
KoMOunHaTHBHAs N3MEHYNBOCTE

&9

MyTanuoHHasi U3MEHYHBOCTb.
[IpakTuueckas pabora «MyTtanuu y
Ipo30¢ Uikl (Ha TOTOBBIX
MHUKpOIIpenaparax )

0.5

90

3aKOHOMEPHOCTH MYTAL[MOHHOTO
nporiecca. DNUTeHeTUKA U STUTeHOMHUKA

91

I'eneruka yenoseka. [IpakTuueckas
pabota «CocTaBiieHUE U aHAU3
POIOCIOBHOM»

0.5

92

MeTtoapl METUIIMHCKON T'€HETUKH

93

3HadecHUE MGI[HHHHCKOﬁ T'CHCTUKHU B
MMpeaOTBPAIICHHUU U JICHCHUN
FeHETHYECKHX 3a00JIeBaHUM UeIOBEeKa

94

OCHOBHBIE TIOHSITHS CEICKIIHU.
JlabGopaTtopHas pabora «3yueHue copToB
KYJbTYPHBIX PACTEHUN U TIOPOL
JOMalIHUX KUBOTHBIX»

0.5

95

Metomp! CeeKIIMOHHON pabOTHI.
JlaGopaTtopHnas pabora «3yuenue
METOJIOB CEJIEKLIUU PACTEHUI»

0.5




JloCTHKEHMS CeJIEKIIMU PACTECHUHN U

96 KUBOTHBIX. [IpakTrueckas padoTa 1
«ITpuBHBKa pacTeHu»

97 CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHUE )
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka U oTpaciib

98 npou3BojcTBa. [IpakTuueckas pabora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOT U

99 OCHOBHBIE HAIIPABJICHUS] CAHTETUYECKOMN |
Ouoaorun

100 XpOMOCOMHas U T€HHasl NHKEHEPUs 1

101 Menunuackue OMOTEXHOIOT NN 1

102 PesepsHbiil ypok. [loBTOpeHue, 1
0000111eHNEe, CUCTEMATH3AIIAs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Koutpoanueie  TIpaxTuteckue fdlsyqemm zﬁil;osaTeanble
padoThI padoTshI pecypen
1 OposmononHas reopust Y. lapBuna 1
) JIBHoKyILIME CUIIBI 3BOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Boprba 3a cymecTBoBaHue, 1
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tomynsiust — sneMeHTapHasi €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
. Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BblsiBIeHNE U3MEHUUBOCTH Y ’
0co0el OHOT'O BUIAY»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 OS¢ ekt ocnoBaremnst. dpdexr |
OyTBUTOYHOTO TOPIIBIIIKA
10 Murpauyu. M3o0maauum nomyisiiui: 1
reorpaduyeckas, OnoJIorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINAN 1
(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcrocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPOIBOJIFOIIHH.
Jlaboparopnas pabota «3ydenne
apoMop(h030B U HIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: MOp(oJIoTuIecKue,
¢duznonornueckue, ONOXMMUYECKHE,
noBeieHueckue. JlabopaTopHas pabora
«[IpucnocobneHns OpraHu3MoB U UX
OTHOCHUTEIIbHAS IIeTIECO00Pa3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

Bunoo0Opa3oBanue kak pe3yibTaT
MUKPOIBOJIOIHH

18

CBs13b MUKPO3BOJIIOLUH U
ANUAEMHUOJIOTHH

19

Makpossostouus. [Taneontonornueckue
METO/bI U3yUEHHUS IBOJIOIIUN

20

buoreorpaduueckue METOIbI U3YUECHUS
ABOJIIOLIMU

21

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-
MOP(OJIOTHUECKUE METO bl U3YUEHUS
9BOJIIOLIUA




MounekyspHO-TeHETUYECKHE,

22 OMOXMMHYECKHE U MaTeMaTUYeCKue
METO/]IbI U3YUYEHHS 3BOTIOIUN
23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH
24 AnlanTuBHAs paauanusl.
HepaBHOMEpHOCTH TEMIOB 3BOTIOIIHI
)5 Hayunble runote3sl mpoucxoxaeHUs
YKU3HU Ha 3emie
%6 JloHayuyHbIe PEICTABICHUS O
3apOKACHUM )KU3HU
7 OCHOBHBIE 3Tanbl HEOPraHUYECKOU
HBOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3yUEHUS.
29 Jlaboparopnas pabota «3ydenne u 0.5
OMHUCaHUE UCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY»
30 HauanbHbie 3Tanbl opraHunyecKoi
SBOJIIOLIMU
31 OBoIOIUS DYKapUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
1 pactutenbHOro Mupa. [IpakTudeckas 0.5
pabora «3ydyenne ocoOeHHOCTEH '
CTPOEHUSI pACTEHUN Pa3HBIX OTACIIOBY»
1 OcCHOBHBIE 3TaIlbl 3BOJIOIUY )KUBOTHOTO

MuUpa




OBountonus )KUBOTHBIX. [IpakTnueckas

34 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOEHHMSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie 1o 3pam u
nepuoiam

36 MaccoBbie BBIMUpPaHHS —
9KOJIOTMYECKHUE KPU3UCHI MPOILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

18 CoBpeMeHHast cucTemMa OpraHu4ecKkoro
MPOIILIIOTO

19 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIHI
OpPraHHU3MOB

40 AHTpPOIIONOIUsI — HayKa O 4EJIOBEKE

41 Passurtue npeacrasnenuit o
MIPOUCXOXKJACHUH YEJIOBEKA
Mecto yenoBeka B cucTeme
opranuyeckoro mupa. JlabopatopHas

42 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeI0BEKa, CBA3aHHBIX
C IPSIMOXOXKJICHUEM

43 JIBHOKYIIIME CHIIBI aHTPOIIOTeHE3a

44 CooTHoIIeHre OMOJIOTHIECKIX U
COLIMATILHBIX (JaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJUU aHTPOIIOTeHE3a

46 [Taneorenerrka 1 NajeOreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA




48

UYenoseueckue packl. [IpakTuyeckas
pabora «/3yueHne 3KOIOrHIeCKUX
aJanTalyil 4eJIoBeKay

0.5

49

MexaucuunianHapHble METOIbI
aQHTPOIIOJIOTUU

50

3apokeHUE U pa3BUTHE IKOJIOTUN

51

Mertoas! skonoruu. JlabopatopHas
pabora «/3yueHne MeTo10B
AKOJIOTUIECKUX UCCIICIOBAHUI

0.5

52

3HaueHne YKOIOTMYECKUX 3HAHUU IS
yeJ0BeKa

53

Dxonorudeckue hakTopbI

54

Abnortuueckue gaxtopsl. CBeT Kak
sKosioruueckuit gpaxtop. JlaboparopHas
pabota «BplisiBIIeHHE TPUCTIOCOOTICHUH
OPTaHW3MOB K BIIMSIHUIO CBETA»

0.5

55

Abuotnueckue pakropsl. Temneparypa
KaK 9KOJIOTUYCCKUIN (aKTop.
Jlaboparopuas pabota «BrisiBnenue
MPUCTIOCOOIEHUH OPraHU3MOB K
BIIMSTHHIO TEMITEPATYPhI»

0.5

56

Abuornueckue GpakTopsl. Bnaxxnocts
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopnast paboTa « AHATOMUYECKHE
0COOEHHOCTH PacTEHU U3 Pa3HBIX MECT
oOUTaHUS

0.5

57

Cpensl 0OuTaHNUs OPraHU3MOB

58

buonornueckue puTMbl




59 Kuznenusie pOpMBI OPraHU3MOB

60 buotnueckue GpakTops
3HaueHue OMOTUYECKUX B3aUMOCHCTBHIA

61 JUISl CYIIECTBOBAHUS OPraHU3MOB B CpEJIe
oOuTaHus

& DKOJOTUYECKHIE XapaKTePUCTUKU
MOMYJISIIUN
OcHOBHBbIE MOKa3aTeNN MOMYJISILIUU:

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
MOJIOBAsl CTPYKTypa
OcHOBHBIE MOKa3aTeNN MOMYJISILIUN:

64 POXKIAAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUN

65 OKkosorudeckasi CTpyKTypa MOIyJIsLun

66 JluHaMMKa TOMYJIALNN U €€ PETyJIALNs

67 KpuBble pocTa 4yMCI€HHOCTH MOMYJISIHH.
KpuBble BoKUBaHUS
DKoJiIoruueckast Hulia Buja.

68 Jlaboparopnas pabota 0.5
«[IpucrocobneHus ceMsiH pacTeHUH K '
pacceneHuIo»

69 Bun kak cucreMa nomyssinui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUT Al
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOCHCTEMa KaK OTKpbITasi CUCTEMA

7 KpyroBopoT BemecTB 1 MOTOK YHEPTHH B

OKOCHUCTEME




74

OcHOBHBIC TOKA3aTEIN SKOCUCTEMEI

75 DKOJIOTUYECKUE MUPAMUIBI

76 H3meHeHHs coOOOIIECTB — CYKILIECCHH
[TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpEH U
OKEaHOB

73 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTENEH, MyCTHIHb

79 AHTpPONOT€HHBIE YIKOCUCTEMBI
Ypb6oskocucremsl. [IpakTrueckas pabora

80 «M3yuenue u onucanue 0.5
ypOOIKOCUCTEMBD»
3akoHOMEpHOCTH (POpMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
B DKOCUCTEMAaX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

%) Pa3HbIX TUNIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierutanerapuas
o0osiouka 3emiu

84 Yuenue B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ounocdepsl

26 KpyroBopoTs! BemiecTs u
OMOTCOXMMHUYECKHUE [TUKITBI

%7 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh 6uochepsl

89 DKOJOTUYECKNE KPUZUCHI U UX PUYHHBI

90 BosneiicTBue yenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3/IEHICTBUE HA
PaCTUTENbHBIN U )KUBOTHBII MU

92 Oxpana npupobl

93 OCHOBHBIE PUHIUIIBI YCTOWIHBOTO
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHOE IPUPOAOTIOIH30BAHNUE U

94 COXpaHEHHEe OMOJIOTHYECKOTO
paszHooOpa3us 3eMiau

95 O0600menue mo Teme « MUKPOIBOITIOIUS
U €€ pe3yJIbTaThD»

96 Oo6o06uienne o Teme «MaKpOIBOJIOIHS
U €€ pe3yJIbTaThD)

97 O6006mmenue o teme «IIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMJie»

08 O6006mmenue o teme «IIpoucxoxaeHue
YEJIOBEKA — aHTPOTIOTEHE3)

99 O060061eHne o TeMe «DKOJIOTHS — HayKa
0 B3aMMOOTHOIIIEHUSX OPraHU3MOBY

100 O6006menue mo reme «OpraHu3Mbl U
cpena oOuTaHMsD)

101 O06001eHe 110 TeMe «DKOJIOrUA BUIOB U
OIS

102 O6006mmenue o treme «buochepa —

rjio0ajgbHas IKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5
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