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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma pazpabotraHa B COOTBETCTBUH CO CIETYIONUMUA HOPMATUBHBIMU
MPABOBBIMU AKTaMU Y UHBIMHU JOKYMEHTAMM:

denepanbHblid rOCYJapCTBEHHBIM 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOI'O OOIIETO
oOpa3oBaHus, yTBepkaeHHbIN [Ipukazom MuHucTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O0 yTBepxkACHUM PeaepaTbHOrO
roCyJIapCTBEHHOI0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO OOIIEro
oOpa3oBaHus» (C U3MEHEHUSIMH, NTPUKa3 MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaeparuu ot 18.07.2022 No 568);

®enepanbHas oOpa3zoBaTebHas IporpaMmMa OCHOBHOI'O 00LIEro 0Opa3oBaHus,
yTBEpKAEHHASA pruka3zoM MunnpocsenieHns ot 18.05.2024 Ne 370.

Y4eOHO-MEeTOANYECKHUN KOMILJIEKC:

* buonorus: 10-i1 knacc: yriyOnéHHbI ypoBeHb: yueOHuK; 1-e u3nanue [laceunuk
B.B., Cymaroxun C.B., I'anontok 3.I".; mox penakuueii [Taceunuka B.B.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

* buonorus: 11-i1 knacc: yriyOonéHHbli ypoBeHb: yueOHuK; 1-e uznanue [laceunuk
B.B., Kamenckuit A.A., lIsenos I'.I'. u ap.; nox penakuueii [Taceunuka B.B.
AkuunonepHoe obmectBo «M3narenscTBO «IIpocBenienue»

DneKTpoHHbIE 00pa30BaTEIbLHbBIE PECYPCHI:

DneKTpOHHBIE 00pa3oBaTeIbHBIE PECYPCHl K yueOHWKaM B EMUHON KOJIIEKITMN
www.school-collection.edu.ru

http://mat.lseptember.ru Maremaruka: exxeHeeIbHOE Y4eOHO-METOIUIECKOE
npuiiokeHue K razere «IlepBoe ceHTIOPs».

http://www.uchportal.ru (yautensckuii mopTain);

www.edu.ru (caiit MOuH P®);

www.school.edu.ru (Poccuiickuii 0011e06pa3oBaTenbHbIi TOPTaN);
www.pedsovet.org (Bcepoccutickuii UTHTepHeT-1Ie1ICOBET);

www.fipi.ru (caiit ®enepanbHOr0 MHCTUTYTA TIEAArOTHUECKUX U3MEPEHUIA);
www.math.ru (MHTEepHET-IOAIepKKA YIUTEIe MAaTEMAaTHUKH ),

http:// festival. Iseptember.ru (pecTuBaNb Iegarorndeckux uae «OTKPHITHINA
ypok» («IlepBoe ceHTs0psI»));

www.exponenta.ru (00pa3oBaTelbHbI MATEMATUYECKUI CalT);
www.math.ru/lib (3nexkTponHas maTemaTuyeckas OuOIMOTEKA);

https://resh.edu.ru/ Poccuiickas Dnextponnas [llkomna



Pabouas nmporpamma coctaBieHa ¢ yuétoM Paboueit mporpaMMbl BOCIUTaHUS
MBOY «Yepnononsckas CLL» benoropckoro paitona Peciyonuku Kpeim
(ypoBeHb OCHOBHOT0 00111eT0 0Opa3zoBaHusi) Ha 2021-2025 roabl, yTBEpKAEHHOM
npukazom ot 15.06.2021 Ne 143.

COIAEPKAHUE OBYYEHUASA
10 KVIACC

Conepxanue NporpaMMbl, BbIJICTIEHHOE KYPCUBOM, HE BXOJUT B MMPOBEPKY
rocyJapcTBeHHoM utorosoit arrectanuu (I'MA).

Tema 1. Buonoeus kaxk Hayka

CoBpemeHHast OnoJiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BuUTHS
Ouonornu. bruonorndeckrue HayKu U U3y4aeMbIe UMM ITPOOIIEMBI.
dyHaaMeHTaabHbIC, MPUKIIAIHBIC U TOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B
OHMOJIOTHH.

3HavyeHue 6MosIoruu B GOPMUPOBAHUH COBPEMEHHON €CTeCTBEHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccun, cBsizanHbie ¢ OMoOTHEH. 3HaUCHHE OMOJIOTHH B
IPAKTUYECKOU JIeSATEILHOCTH YEJIOBEKAa: MEIUIIMHE, CETbCKOM X035HCTBE,
IPOMBIIIEHHOCTH, OXpaHe MPUPOIBI.

Jemoncmpayuu

[Toptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Menaens, B. . Bepuanckuii, . I1. I1aBnos, . 1. Meunnkos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuiel u cxembl: «CBsA3b OMOJIOTUH C APYTUMH HayKammuy, «Cructema
OMOJIOTMYECKUX HAYKY.

Tema 2. JKuevie cucmemvl u ux uzyuenue

JKuBble CUCTEMBI KaK TIpeaMeT u3yueHus ononoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XMMHYECKOI0 COCTaBa, JUCKPETHOCTD U LIETOCTHOCTS,
CJI0’KHOCTb U YIIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLKs,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHHU OpraHu3alyu KUBbIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOYHBIM,
TKAHEBbI, OPraHU3MEHHBIN, TOMYJISLMOHHO-BUA0BOM, YKOCUCTEMHBIN
(bmoreonenoTHyeckmii ), Onochepnsit. [Iporeccrl, MPOUCXOAAIINE B )KUBBIX
cucreMax. OCHOBHBIC MPU3HAKH XKUBOTO. JKH3HB Kak (popMa CcyliecTBOBaHUS
Matepud. Hayku, nzydaroiiue >kiMBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3AIMH.

N3ydenue xxuBbIX cucteM. MeToibpl Ononorudeckoit Hayku. Habmroaenue,
U3MEPEHHE, FIKCIIEPUMEHT, CUCTEMaTH3alusl, MeTaaHaiu3. [IoHsITHE O 3aBUCUMON U



He3aBUCUMOW nepeMeHHoN. [ImanupoBanue sxcnepuMmenTa. [locranoBka u
nposepka runote3. Hynesas runore3a. [lonsiTue BEIOOPKHU U €€ TOCTOBEPHOCTb.
Pa30bpoc B 6uonornyeckux AaHHbIX. OIEeHKa JOCTOBEPHOCTH MOTYYEHHBIX
pe3ynbpTaToB. [IprunHbI HCKaKEHUs pe3yJIbTAaTOB 3KCIIepuMeHTa. [lonsatue
CTaTUCTUYECKOIO TECTA.

Jemoncmpayuu

Tabnuuel u cxembl: «OCHOBHbBIE TPU3HAKH KU3HNY, «bruonornueckue
cucTeMbl», «CBOMCTBA )KMBOM MaTepun», « Y pOBHU OpraHU3aluy KUBOU
npupoabl», «CTpoeHne JKUBOTHOU KIETKN», « TKaHU )KMBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUECKOT0 Oprann3may, «buoreonenosy», «buocdepar, «Meroabt
U3YUYCHUS KUBOU IIPUPOBI.

O6opynoBaHue: 1abopaTopHOe 000pYyIO0BaHUE JJIsl TPOBEACHUS
HAOJIFOICHHUI, U3MEPECHHIA, SKCTICPUMEHTOB.

HpaKTI/I‘IeCKaH pa60Ta «Hcnons3oBanue Pa3IUYIHBIX MCTOAO0B IIPpU U3YUCHUU
JKHUBBIX CUCTCM.

Tema 3. Buonocus knemku

Krnerka — cTpykTypHO-(pyHKIIMOHANBbHAS €TMHULIA KUBOTO. McTOpus
oTKphITHS KIeTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBaHH,
M. Ineiinen, P. BupxoB). OCHOBHBIE TTOJIOKEHUS COBPEMEHHOM KJIETOUHOM
TEOPHH.

MeTobpl MOJIEKYJIIPHON 1 KJIIETOYHON OMOJIOTHUU: MUKPOCKOTIHS,
xpoMmartorpadus, 3MeKTpodope3, METOI MEUCHBIX aTOMOB, AU PepeHInaIbLHOe
neHTpuyrupoBanue, KyJIbTUBUPOBaHUE KIIETOK. M3yueHne hpukcupoBaHHBIX
KJIETOK. DNeKTpoHHast Mukpockonus. KondokansHas Mukpockomnus. ButansHoe
(IpMKU3HEHHOE ) U3YUYEHUE KIIETOK.

JHemoncmpayuu

[Moptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K.
M. bap.

Tabmutel 1 cxembl: «CBETOBOM MUKPOCKOID, « INMEKTPOHHBI MUKPOCKOID,
«cTopus pa3BUTHS METOJOB MUKPOCKOTINM.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIapaThl PACTUTEIHHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KIETOK.

[IpakTrueckas padota «/3yueHne MeTO10B KJIIETOUYHON OMOJIOTUU
(xpomatorpadus, anexrpodopes, nudpepeHimaibHoe HEHTPUDYTrupoBaHUe,
[TLIP)».



Tema 4. Xumuueckasn opeanusayusi Kiemku

XUMHUYECKUN COCTaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOIIIEMEHTHI.
Bopa u e€ posb Kak pacTBOpUTEIIS], PpEareHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisiiiuu. MuHepanbHbIe BEeleCTBa KJIETKH, UX OHoJoruueckas
poib. Posib KATHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelecTBa KIETKUA. bruosornyeckue noauMepsl. benku.
AMUHOKHUCTOTHBIN cocTaB 0ekoB. CTPYKTYphl O€1K0BOM MoJekynbl. [lepBuunas
CTpyKTypa Oemnka, menTuaHas cBa3b. BropuuHas, TpeTuuHas, YeTBEPTHUHAS
cTpyktypsl. Jlenarypamus. CoiictBa 0enkoB. Kiiaccudukanus 6eiakos.
buonornyeckue pynkuun 0enkoB. [IproHbL.

YraeBoabl. MoHOCaxapuabl, 1UCaxapyuabl, OJIUTOCaXapu/ibl U
nosincaxapuibl. OO 1IaH CTpOoeHUs U (PU3UKO-XUMHUYECKHE CBOMCTBA
yriaeBo10B. buonorudeckue QyHKIMK YrIeBOIOB.

Jlunuaet. I'uapodunsHo-THApOdOOHBIE cBOMicTBa. Knaccudukarms
munuaoB. Tpurauuepuasl, GochonunuIbl, BOCKH, CTepouabl. buonorunueckue
¢ynkiun nunuaoB. O6Me cBoiicTBa OMOIOTHYECKUX MEMOPAaH — TEKYYECTh,
CIOCOOHOCTb K CaMO3aMbIKaHUO, OJTYTIPOHUIIAEMOCTb.

Hyxneunossie kucinotsl. JJHK u PHK. CtpoeHue HyKJI€MHOBBIX KHCIIOT.
Hyxneotunst. [lpunnun kommnementapuoctd. [IpaBuno Yapradpda. Ctpykrypa
JIHK — nBotinas cniupanb. MecTtoHaxoxaenue u ononornueckue Gpynkiuu JJHK.
Buaer PHK. ®ynkiun PHK B knetke.

Ctpoenue Mosnekyibl AT®. Makpoaprudeckue cBsizu B MoJiekyse ATO.
buonornueckue pynkuun ATD. BoccTaHOBIICHHBIC IEPEHOCUYUKH, UX QYHKIIMH B
kietke. Jlpyrue nykneosunrpudocharer (HTD). CexBenuporanue JJHK. Metoasl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU.

CrpykrypHas OHoi0rus: OMOXUMHUYSCKHE U OMO(DHU3NISCKIE UCCIICI0OBaAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPHI OMOMOJIeKyJl. MoeanpoBaHue
CTPYKTYPHI U (DYHKITUH OMOMOJICKYJI U HX KOMIUIEKCOB. KOMIIBIOTEpHBIN THU3aiiH 1
OpraHWYeCKUi CHHTE3 OMOMOJICKYJ U UX HEMPHUPOTHBIX aHAJIOTOB.

Hemoncmpayuu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Jnarpammel: «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B HEXKUBOM
npuponae», «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B )KUBOUM MTPUPOIE».

Ta6munbl 1 cxembl: «lleproanueckas TabIUIIa XUMHUYECKUX JIEMEHTOBY,
«CTpoeHune MOJIEKYIIbI BOJIbI», «BellecTBa B coCTaBe Opranu3mMoBy, « CTpoeHUE
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MOJIEKYJIbI Oenka», «CTpYKTYypbl OEIKOBOUM MOJEKYNb», «CTpOeHHE MOJIEKY
yIIIeBO10B», «CTpoeHrEe MOJIEKYT IUIUAO0BY, « HyKIIEeHHOBBIE KUCTIOTHI»,
«Ctpoenue monexynsl ATO».

O6opynoBaHue: XuMu4eckas 1nocyzia 1 000pyJ10BaHue.

Jlaboparopnas pabota «OOHapyxkeHHE OEIKOB C MOMOIIbIO KaueCTBEHHBIX
peaxLui».

Jlaboparopnas pabota «HccrnenoBanre HyKJIECHHOBBIX KUCIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMIHBIX OPTAHU3MOBY.

Tema 5. Cmpoenue u (hynkyuu Kiemxu

Tunel KIETOK: dyKapHOTHYECKasl U MpoKkapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuotTuueckoi kinetku. Knetounas creHka 0akTepuit u
apxeit. OCOOEHHOCTH CTPOEHUS TeTepoTPO(PHON U aBTOTPODHOM
POKAPUOTHYECKUX KIETOK. MecTO U poiib MPOKapUOT B OUOIEHO3aX.

Crtpoenre 1 PyHKIIMOHMPOBAHNE DYKAPHOTHYECKON KIICTKH.
[1nazmaruyeckas memOpana (tuiazmanemma). CTpyKTypa 1miia3MaTH4aecKom
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MiIa3MaTHYecKyto MeMOpaHy: MacCUBHBIN
(muddy3us, obnery€nnas nuddy3usi), akTUBHBIN (MTEPBUYHBIA U BTOPUYHBIN
akTUBHBIN TpaHcnopt). [Tonynponumaemocts MeMOpaHbl. PaboTa HaTpHii-
KaJMEeBOTO Hacoca. DHAOLUTO3: MUHOIUTO3, (harouTos3. Jx301uTo3. Kiuetounas
creHka. CTpykTypa U QyHKIIMH KJIETOYHOM CTEHKH paCTEHUM, TpUOOB.

[utomnasma. [{utozons. [{lurockener. JBukenue nurormiazMbl. OpraHou bl
kiIeTku. OqHOMEMOpaHHbBIE OPTaHOU Bl KIIETKHU: YHAOIIIIa3MaTHIECKasl CETh
(BIIC), anmmapat I"oabmku, JTM30COMBI, HX CTPOCHHE M QYHKIMU. B3auMoCBsI3b
OJTHOMEMOPAHHBIX OPTraHOUJO0B KIIETKU. CTpOEHUE rPaHyISIPHOTO PETUKYIYMA.
Mexanu3m Harpabiienus 0enkoB B DIIC. Cunre3 pactBopuMbix 0enkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ' magkuil (arpanyJisipHbIN) SHIOIIA3MATHYECKUN
petukynym. CekperopHas ¢pyHKuus ammapara ['onsmku. Moaudukamnms 0eTKoB B
anmapare ['onpmxu. CoptupoBka 6enkoB B anmapare ['onbmxu. TpancnopT
BEIIECTB B KJIETKE. Bakyosm pactuTenbHbIX KiIeTOK. KiteTounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, TIJIACTHU/IBL.
[Tpoucxoxnenne mutoxouapuit u muactua. Cumouorenes (K.C. MepexkoBCKui,
JI. Maprymnuc). CtpoeHue u GyHKIIMA MUTOXOHApHiA U racTua. [lepBudneie,
BTOPUYHBIC U CIIOKHBIE TUIACTUIBI (POTOCUHTEZUPYIOIINX FYKAPUOT.
XJI0pOmIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BEICIINX PACTCHUM.

HememOpannbie opranounasl kietku CtpoeHue U GQyHKIIMN HeMeMOpaHHbBIX

OpraHoujioB kieTku. Pubocomsl. [IpomexxkyTouHbie puiaMeHTHhI.
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MukpodunameHTsl. AKTUHOBbIE MUKPO(HIIAMEHTHI. MBbILIICUHbIE KIETKH.
AKTHHOBBIE KOMITOHEHThI HEMBIIIEYHBIX KIETOK. MUKpOTpYyOOouKku. KineTouHslii
ueHTp. CTpoeHue U ABMKEHHE KTYTUKOB M peCHUYEK. MUKpPOTPYOOUKH
uuromiasmel. Llentpuons. benku, acconuupoBaHHble ¢ MUKpOpUIaMEHTAMU U
MUKpPOTpYyOOUKamMu. MoTOpHbBIE OENKU.

Anpo. OGonouka siapa, XPOMATHH, KapUOTLIa3Ma, SAPIIIKYA, UX CTPOCHUE U
GyHkuuu. SnepHbiii 6e1KoBbIM MaTpuKc. IIpocTpaHCTBEHHOE PacooKEeHHE
XpOMOCOM B MHTEep(a3HOM siipe. DyXpOMaTUH U reTepoxpomaTuH. benku
XpOMaTHHA — TUCTOHBI. J[MHaMuKa sijiepHOi 0007I0UKH B MUTO3€. S IepHBIiI
TPaHCIIOPT.

Kinerounslie BkitoueHus. CpaBHUTENIbHASI XapaKTEPUCTUKA KIIETOK 3YKapHUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

Jemoncmpayuu
[optpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuuel u cxembl: «CTpoeHHE FYKApHUOTUUYECKON KIETKN», «CTpoeHue
KUBOTHOU KIIETKN», «CTpOCHHE pACTUTEIBHON KIIeTKNY, «CTpoeHue
MUTOXOHAPUWY, «Snpoy, «CTpoeHHEe MPOKAPUOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHBIX KIETOK.

JlaGopatopnas padota «3yueHre cTpoeHHs KIETOK pa3InYHbIX
OpPraHU3MOBY.

[TpakTrueckas padota «3yueHne cBOMCTB KIIETOYHOW MEMOpPaHBI.

JIabopatopnas padota «/ccnegoBanue mia3mMoin3a 1 Ieraa3MoiIn3a B
PACTUTENIbHBIX KIETKAX.

[IpakTuueckas padora «3yueHre IBHKEHUSI IUTOILIA3Mbl B PACTUTEIbHBIX
KJIETKaxX).

Tema 6. Obmen seujecms u npespaujeHue 3Hepeul 8 Kiemxe

ACCUMUTIATINSA U TUCCUMUJIISIUS — IBE CTOPOHBI MeTabomu3Ma. THUIIbI
oOMEHa BeIIeCTB: aBTOTPO(HBIN U TeTepOoTPOdHBIN. YdacTre KHCIopoaa B
OOMEHHBIX MpoIieccax. JHEPreTHIECKOe 00ECTICUCHNE KIIETKH: TIPEBPAaIEHUE
AT® B 0OMeHHBIX mporieccax. DepMEHTATUBHBIN XapaKTep PeaKIlfili KIETOUHOTO
MeTabonn3Ma. GepMEHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBHUS.
Kodepmentsl. OTnunuunsi GepMEHTOB OT HEOPraHUYECKUX KaTalnu3aTopoB. benku-
aKTUBATOPbI U OEITKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peaKkiuii OT pa3IYHbIX (DAKTOPOB.



IlepBUYHEBIN CUHTE3 OPraHUYECKUX BELIECTB B KIeTKe. PDOTOCUHTES.
AHOKCHUTEHHBIN U OKCUT€HHBIN oTocuHTe3 y OakTepuil. CBeTocoOuparonme
MUTMEHTBI U TUTMEHTBI PEAKIIMOHHOT O LIeHTpa. Poib XjopomuiacToB B nporecce
dotocuntesa. CBeroBas u TeMHoBas ¢a3bl. Doroasixanue, C3-, C4- u CAM-tumnsi
¢dotocunTesa. [IponykruBHOCTh poTOCHMHTE3A. BriusHMe paznuyHbIX (aKTOPOB HA
CKOpocCTh (hoToCHMHTE3a. 3HaUeHHE (OTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MoB-XeMOCUHTETUKOB:
HUTpUPULUpYIOIIHE OaKTepuH, KeJle300aKTepHuH, CepoOAKTEPUN, BOJOPOIHbBIE
OakTepuu. 3HAYECHUE XEMOCHHTE3a.

AnaspoOHbIie opranu3mel. Buasl 6poxenus. [IpoaykTel OpoxkeHus U ux
UCIIOJIb30BaHHUE YEJIOBEKOM. AHAPOOHBIE MUKPOOPTAaHU3MBI KaK 00BEKThI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OPraHU3MBI. JTalbl YHEPTETUYECKOT0 OOMEHa.
[ToaroroButenbHbli 3Tan. [UKOIN3 — GECKUCIOPOJHOE PACIIEIUIEHNE TIIIOKO3bI.

buonornueckoe okucCiIeHUE, WK KIETOYHOE JIbIXaHue. Posib MUTOXOHIpU B
nporeccax Ouonornyeckoro okucienus. Luknndeckue peakiuu. OKUCTUTENBHOE
dochopunupoBanue. JHeprusi MeMOpaHHOTO TpagueHTa NpoToHoB. CuHTe3 ATO:!
pabota nporoHHON AT®-cunTtasbl. [IpeumyiiecTa a3poOdHOro Myt 0OMeHa
BEIIECTB Nepel aHadpOOHBIM. I (PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Jemoncmpayuu

IToptpetsr: Ix. [Tpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmump! u cxeMbl: «@OTOCHHTE3Y, « IHEPTEeTHICCKU 00MeH», «brocuHTe3
oenkay, «CtpoeHne ¢pepMeHTay, « XeMOCHHTE3.

O6opynoBaHue: CBETOBOW MUKPOCKOI, 000PY0BAaHUE JJISI PUTOTOBICHUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENIapaToOB.

JIabopatopnas pabota «/3yueHne KaTaTMTUIECKON aKTUBHOCTH (hEePMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTalas3bl)y.

Jlabopatopnas padota «M3yuenne hepMEHTATUBHOTO PaCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIbHBIX U KUBOTHBIX KIETKAX).

JlaGoparopnas pabora «CpaBHEHHE MPOIECCOB (hOTOCUHTE3A H
XEMOCHUHTE3a.

JlaGopaTtopnas pabota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacneocmeennas ungopmayus u peanusayus eé 8 Kiemke



Peaxuuu MatpuyHoro cuaresa. [IpuHIMI KOMIIZIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO cuHTe3a. Peanu3anus HacnencTBeHHOW nHpopmanuu. I'eHeTnyeckuii
KOJ, ero cBoucTBa. Tpanckpunuus — Matpuunblii cunte3 PHK. Ipuniumne:
TPAHCKPUIILUU: KOMIIEMEHTAPHOCTh, aHTUIIAPAJUIEIIBHOCTh, ACUMMETPUYHOCTb.
Co3speanue marpuunbix PHK B sykaprnotnueckoi knerke. Hexkonupyromue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHbix PHK B GnocunTtese 6enka.
VYcnoust OuocunTesa 6enka. Kogupoanue aMuHOKHUCIIOT. Ponb pubocom B
OunocuHTe3e OenkKa.

CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUH reHoB. OpraHu3anys reHoMa y
POKAPHOT M 3YKApHOT. Perynsiins akTHBHOCTH I'€HOB Y IPOKapHoT. [ umoTesa
onepona (P. XKako0, XK. Mano). MosnekynspHble MEXaHU3MbI 3KCITPECCUH T'€HOB Y
sykapuot. Ponb xpomaTtuHa B perynsnuu paboTel TeHOB. Perymnsiius 0OMeHHbBIX
nporeccoB B kieTke. KineTounslit romeocras.

Bupycsl — HekneTouHble (GOpMBI )KH3HU U 00JUTraTHbIE apa3uThl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKU3HEHHBIHN UK
JHK-conepxamux Bupycon, PHK-coaepxkamux Bupycos, 6aktepuogaros.
OOpatHas TpaHCKpUIIKUS, peBepTa3a, HHTETrpasa.

BupycHhslie 3a0o5eBanus 4enoBeka, )KUBOTHBIX, pacteruit. CITN, COVID-
19, conmanbHble ¥ MEAUIIMHCKUE MTPOOITIEMBI.

buonndopmaTika: HHTErpamus U aHaau3 OOJIBITUX MacCUBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTHYECKUX TaHHBIX. HaHOTEXHOIOTHH B OMOJIOTHH H
meauimHe. [Iporpammupyemsie pynkimm 6enkoB. CiocoObl JOCTaBKHU JIEKAPCTB.

JHemoncmpayuu
[Toptpetsr: H. K. Konsuos, /1. . iBanoBckuii.

Tabmumpe! u cxeMbl: «brnocuaTe3 6enkay, «I'eHeTHIeCKuid Ko1», « BUpyChI»,
«bakrepuodarmy.

[IpakTrueckas padota «Co31aHre MOJIENIA BUPYCay.
Tema 8. Kusnenmwlii yuki Kiemku

Krerounsrit ki, ero nepuosl u perymsinus. Matepdasza u Mutos.
Oco0eHHOCTH TIPOIECCOB, MTpoTeKaroNInX B nHTep(daze. [loaroroBka KiIeTku K
nenenuto. [IpecunteTnyeckuit (MOCTMUTOTUYECKUIN ), CHHTETUUECKUHN U
MOCTCHHTETHUYECKUH (MPEMUTOTHIECKUI ) IEpUOABI UHTEP(A3HI.

Marpuunsliii cunre3 [JHK — pernmukanus. [Ipunanune perukannu JJHK:
KOMIUJIEMEHTAPHOCTb, MOJIYyKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAIIIIEIbHOCTD.
Mexanusm permkanunu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeroMepaza. XpOMOCOMHBINM HaOOp KJIETKH — KapuOTHM. JIUTIIIOUIHBINA U
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raruiouaHbIA Habopbl XpoMocoM. I'oMosoruunbie XxpoMocoMel. [1oaoBbie
XPOMOCOMBI.

Jlenenue KIeTKU — MuTO3. CTaaAuu MUTO3a U MPOUCXOISIINE B HUX
npoueccel. Tunsl MuTo3a. KaproknHes U IUTOKMHE3. bHONOrnyeckoe 3HauYeHue
MUTO3a.

Perynsiiusa mutoTrueckoro nukia kietku. [Iporpammupyemast kieTouHas
ru0desp — aronTo3.

Krnerounoe s1po, XxpoMocoMbl, PyHKIIMOHAIbHASI TEHOMUKA. MeXaHU3Mbl
npoaudepanuu, 1udpepeHMpoBKH, cTapeHus u rudenu kietok. « {udposas
KJIETKa» — OMOMH(POPMATUYECKHE MOJEIH (PYHKIIMOHUPOBAHUS KIETKH.

Jemoncmpayuu

Tabmuipl u cxeMbl: « KU3HEHHBIN UK KIETKHY, «MuTo3», «CtpoeHue
xpomocom», «Pernukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpoTpenapaTsl: «MuUTo3 B
KJIETKaX KOpPEIIKa JIyKa».

JIabopatopnas padota «/3yueHrne XpoMOCOM Ha TOTOBBIX
MUKpOTpEenapaTax.

Jlabopatopnas padota «HabmoneHne MuTo3a B KJIIeTKaX KOHYMKA KOpEelIka
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. Cmpoenue u pynkyuu opeanuzmos

buonoruyeckoe pasHoobpaszue opraHn3MoB. OTHOKIETOYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOCHUS U KUZHEAEATETbHOCTH OJHOKIETOYHBIX
opranu3MoB. bakTepun, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKIETOYHbBIE
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHWAIBHBIE OPraHU3MBI.

B3anmocCBs3b yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, Oprassl U
cucteMbl opranoB. OpraHusM Kak equHoe 1eioe. ['omeocTas.

Tkanu pactenuil. TUNbI pacTUTENBHBIX TKAHEH: 00pa3oBaTEIbHAs,
MMOKPOBHAsI, MPOBO/IAIAsL, OCHOBHAsI, MexaHu4eckasi. OCOOEHHOCTH CTPOEHUS,
(bYHKITUH ¥ pacToNoKEHUs TKAaHEW B OpraHax PacTCHHIA.

TkaHU KUBOTHBIX U YEJIOBEKA. THUIIBI dKUBOTHBIX TKAHEMW: SIIUTEINAIIbHAS,
COeIMHUTEIbHAsA, MblllIeuHasA, HepBHasi. OCOOEHHOCTU CTpOeHUS, PYHKIUN U
PAacCMOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.
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Opransl. BeretaTuBHbBIE U T€HEPATUBHBIE OPTraHbl pacTeHnd. OpraHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena oprann3mMoB. Kapkac pactrenuid. CKeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy KHbI! 1 BHyTpeHHU ckeneT. CTpoeHue u
TUIBI COEIMHEHUS KOCTEM.

JIBr>KeHHE OpraHu3MoB. J[BHKEHNE OJHOKIETOYHBIX OPTaHU3MOB:
aMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. J[BUKEHUE MHOTOKJIETOUHBIX PACTEHUM:
TPONM3MBI U HACTUH. J[BUKEHNE MHOTOKJIETOYHBIX KUBOTHBIX U YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIBI M UX padoTa.

[Iutanue oprann3mos. llornomenne BoAbI, YIIEKUCIOrO ra3a u
MHUHEPAJIbHBIX BEUIECTB pacTeHUSAMU. [InTaHne )KUBOTHBIX. BHYTPHUIIOIOCTHOE U
BHYTPUKJIETOUHOE THUIlleBapeHue. [IluTaHne m03BOHOUHBIX )KUBOTHBIX. OT/I€IbI
MULIEBAPUTEIBLHOTO TpakTa. [IumeBapurenbubie xemne3bl. [IumeBapurenpHas
cucTeMa 4eJIoBeKa.

Jpixanue oprannu3moB. JIpixanue pacTeHuu. JpIxaHue >KUBOTHBIX.
Huddy3us razos uepes3 NOBEPXHOCTH KIeTKH. KoxkHoe npixanue. JlpixaTenpHast
oBepXHOCTh. JKabepHoe u IErouHoe Jbixanue. JlpixaHue Mmo3BOHOYHBIX
YKMBOTHBIX M Y€JIOBEKA. DBOJIIOIIMOHHOE YCI0KHEHUE CTPOCHUS JIETKUX
IT03BOHOYHBIX KUBOTHBIX. /[pIXaTelIbHAsA CHUCTEMA YeloBeka. MexaHuzm
BEHTWJIAIUM JIETKUX Y TITUL U MJIEKOTIMTAIOIIUX. Perysiuus qeixanusi.
JIprxaTenbHble 00BEMEL.

TpaHCIOPT BEMIECTB Y OPraHU3MOB. TpaHCTIOPTHBIE CUCTEMBI PACTEHUH.
Tpancnopt BeliecTB y )KMBOTHBIX. KpoBeHOCHAs cucTema U €€ OpraHbl.
KpoBeHnocHas cucrema nNo3BOHOYHBIX KUBOTHBIX U UesioBeka. Cepalle,
KPOBEHOCHBIE COCY/BI U KpOBb. Kpyru kpoBooOparieHusi. IBOJTIONUOHHBIE
YCIIOKHEHHS CTPOEHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua u e€ peryismnus.

Brinenenue y opranusmos. Beigenenue y pacrenuid. Beinenenue y
*KUBOTHBIX. COKpaTuTeabHbIe Bakyosld. Opransl BeljeaeHus. OuabTpanms,
cekpenrs U 00paTHOE BcachIBaHUE KaK MEXaHH3MBI paOOTHl OPTaHOB BBHIACICHUS.
CBs3b MOJIOCTHU TEJIa C KPOBEHOCHOM U BBIICIUTEILHON cUcTeMaMu. Briienenue y
MMO3BOHOYHBIX )KMBOTHBIX U uesioBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHUE
Hepona. OOpazoBaHuE MOYH Y YSIOBEKA.

3amuTa y Opranu3MoB. 3aluTa y OJJHOKJIETOYHBIX OpraHu3mMoB. Criopbl
O0akTepuil U HUCTHI MPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUYHBIX PACTCHUH.
Kytukyna. Cpencrsa nacCUBHOM M XUMHAYECKOUW 3aIAThl. DUTOHIUBI.

3aIlII/ITa Y MHOTI'OKJICTOYHBIX ) KMBOTHBIX. HOKpOBI)I " UX IIPOU3BOAHBIC.

3amuTta opranuizma ot OosnesHneil. IMmyHHas cuctema yenoBeka. KieTounslil u
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IYMOpPaJIbHBI UMMYHUTET. BpoxkAEHHBINA U TPUOOPETEHHBIN crienn(UUECKU
UMMYyHUTET. Teopus KjIoHaNbHO-ceneKTUBHOrO nMMyHuTeTa (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Posb BpoKIEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001€BaHUI.

PaznpaxumocCThb 1 peryisiuus y opranu3MoB. Pa3apaxumocTts y
OIHOKJIETOYHBIX OPraHu3MoOB. Takcuchl. Pa3pa>kuMoCTh U pETYJISIIUS Y
pactenuii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBHas cucreMa u pedrekTopHas peryisiuus y >kuBoTHbIX. HepBHas
cucTema 1 e€ OTAebl. DBOITIOIUOHHOE YCIOKHEHUE CTPOCHHUSI HEPBHOM CUCTEMBI
y )KUBOTHBIX. OT/ENbI TOJOBHOIO MO3Ta MMO3BOHOYHBIX )KMBOTHBIX. Peduiexc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIeKChI.

['ymopanbHas peryysiuus U 3HAOKPUHHAS CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenespl 3HIOKPUHHON CUCTEMBI U KX TOPMOHBI. [[eiicTBHE TOPMOHOB.
B3anMocBs3b HEPBHOM U SHIOKPUHHON cucTeM. [ unoranamo-runoduzapHas
cucrTema.

Jemoncmpayuu
[Toptper: U. I1. I1ainos.

Tabmump! u cxeMbl: «OTHOKIETOYHBIE BOIOPOCIHY, «MHOTOKJIETOUHBIE
Bogopociiny, «baktepuny, «IIpocreimmey, «Opraibl [IBETKOBBIX PACTCHUI,
«CucTeMbl OpraHOB MMO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEe cTpoeHuE
HaceKOMbIX», « Tkanu pacteHuit», «KopHeBble cuctemMbl», «CTpoeHHE CTEOIN»,
«CTpoeHHe JTUCTOBOM TUIACTUHKNY, « TKaHU )KUBOTHBIX», «CKEJET YeJIOBEKay,
«IInmeBapurenbHas cucteMay, «KpoBeHOCHas cucteMmay, «JlpixarenbHast
cucteMmay, «HepBHas cuctemay, «Koxay, «MplilieyHasi cuctemay,
«BblaenurtenbHas cucTeMay, « JHIOKpUHHAs cuctemMay, « CTPOEHUE MBIIIIBIY,
«MmyHuTET?, « KHIIEYHOMOIOCTHBIEY», «CXeMa MUTaHUsI pacTCHUN,
«KpoBEeHOCHBIE CUCTEMBI TTO3BOHOYHBIX )KUBOTHBIX», «CTpOCHUE THUIPHI»,
«CtpoeHue miaHapumn», « BHyTpeHHee CTpoeHHEe A0KIEBOro uepsi», «HepBHas
cucrema peioy, «HepBHas cucrtema nsarymkun», « HepBHas cuctema
npecMbIkaromuxcs», « HepBuast cucrema ntuny, «HepBHas cuctema
MJIEKOTTUTaIONuX», «HepBHas cucteMa denoBekay, «Pediexkcey.

O6opynoBaHne: CBETOBOW MUKPOCKOI, MUKPOTIPETIapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, dKUBbIEC K3EMIUISIPbl KOMHATHBIX PACTEHHI, repoapuu
pacTeHU pa3HbIX OTAEJIOB, BIAXKHBIC MPEMapaThl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIUU O0ECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
000py1I0BaHUE AJIsl JEMOHCTPAIIMU TOYBEHHOT'O U BO3YIIHOTO MUTaHUS PACTCHU,
pacuieryieHrs Kpaxmaia u OeJIKOB MoJl JelcTBUEM (pepMEHTOB, 000PYI0BaHUE IS
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J€MOHCTPALMH ONBITOB MO0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMUX, MEXaHU3MA
JBIXaTEJIbHBIX JBUKEHUN, MOAEIIHA I'OJIOBHOT'O MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

Jlaboparopnas pabota «M3yueHune TKaHe pacTeHUN».

Jlaboparopnas pabota «/3ydueHune TKaHeH KUBOTHBIXY.

Jlaboparopnas pabota «/3ydueHne opraHoB IBETKOBOT'O PACTCHUS».
Tema 10. Pazmnodicenue u pazgumue opeaHu3zmos

@DopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKJII04asi BEr€TaTUBHOE) U
noJjioBoe. Buabl 6ecnosioro pa3MHOXKEeHHsI: TOYKOBAHKE, CIIOPYJISAIU,
(dparMenTaius, KIOHUPOBAHHE.

[TonoBoe pasmuokenue. [lonoBbie KI€TKHU, Uiau raMeTbl. Melo3. Ctaauu
meno3a. [loenenue xpomocoMm B meroze. Kpoccunrosep. bruonornuecknii cMbIci
M€103a ¥ MOJIOBOTO mporecca. Meno3 U ero MECTO B )KU3HEHHOM IIUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['amerorenes y »kuBOTHbIX. [To710BBIE
xene3pl. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KiIETOK. CriepMaToreHe3 u 0OOreHes.
CrpoeHue MoiaoBbIX KIETOK.

OHJ’IO,IIOTBOpeHI/IG )41 3M6pI/IOHaJILHOC Pa3BUTHUC )KUBOTHDLIX. CriocoOsbl
OINIOAOTBOPCHH:A: HAPYIKHOC, BHYTPCHHCC. HapTeﬁoreHea.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS —
HayKa O pa3BUTHH OpraHu3MOB. MopdoreHes — ojiHa U3 TIaBHBIX MTPOOJIEM
smOpuonoruu. Konnenmus mopdorenos u monenu mopdorenesa. Cranuu
AMOpHOTeHe3a KUBOTHBIX (Ha mpuMepe Jrymkn). [pobnenue. Turmbl gpobaeHus.
JleTepMUHMPOBAHHOE M HEIEPMUHUPOBaHHOE Ipobnenue. braacTyma, TUIbI
omactyn. OcoOeHHOCTH APOOICHUS MIISKOITUTAIOMINX. 3apOIbIIIIEBhIE JTUCTKH
(ractpynsinust). 3akiiajika OpraHOB U TKaHEW U3 3apOJbILIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YaCTEH pa3BUBAIOIIETOCS 3apojibliia (3MOpUOHaIbHAs UHAYKIUSA ).
3akmazika 1jiaHa CTPOCHUS KUBOTHOTO KaK pe3yabTaT UEPAPXUICCKUX
B3aMMOJICHCTBHI reHOB. BiusiHue Ha YMOpUOHATFHOE Pa3BUTUE PA3THUHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pazButue xuBoTHbIX. [locTamOpuonanbubiii nepuo. [Ipsmoe u
HernpsaMoe pa3BuThe. Pazsutue ¢ MeraMopd030M y OECIIO3BOHOYHBIX U
MMO3BOHOYHBIX )KMBOTHBIX. bruonornueckoe 3HaueHue MpsAMOro U HENPSIMOTO
pPa3BUTHSA, UX PACIIPOCTPAHEHUE B TPUPOAE. THIIBI pOCTa )KUBOTHBIX. DaKTOPHI
PEryJsiliiKi POCTa KUBOTHBIX U YesnoBeka. CTaauu NOCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4elioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CtapeHnue U CMepTh Kak
OMOJIOTUYECKHE MPOIIECCHI.
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Pa3mHoxeHue u pazputue pacteHuil. 'amerodur u cnopodput. Meiio3 B
KU3HEHHOM IuKJIe pacTenuil. O6pa3zoBaHue Crop B Mpolecce Meitosa.
I'amerorenes y pacrenuil. Omio10TBOPEHHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BoifHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeTyJAluyd OHTOI€HE3a Y PACTCHUN U JKUBOTHBIX.
Jemoncmpayuu
[Toptpetsr: C. I'. Hapamun, X. [Ineman.

Tabnuiel u cxeMbl: «BereratuBHOE pazMHOXKEHHUEY, « THUIIBI OECIIONIOro
pasMHOXKEHU», «Pa3MHOXKEHHE XIIaMUIOMOHAbI», «Pa3sMHOXKEHUE IBIIIEHBD,
«Pa3MHO)eHue Tuapel», «Meio3», «XpoMocoMmbly, «I'ameTorenes», «CTpoeHue
SIMIEKJIETKH U criepMaTo30ouia», « OCHOBHbBIEC CTauU OHTOTreHe3ay, «lIpsMoe u
HENpsIMOE pa3BUTHEY, «Pa3zBUTHE MalCKOro )KyKa», «PazButue capanuny,
«Pa3Butne IArymkmn», «J|BoiHOE OIIOJOTBOPEHUE Y LIBETKOBBIX PACTCHUNY,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U ABYJOJIbHBIX PaCTEHU I, «KM3HEHHBIN IIUKI
MOPCKOM KanmycTb», <« KU3HEHHBIN TUKIT MXa», <« KU3HEHHBIN LUK
MaropOTHUKA», « KU3HEHHBIN LIUKJI COCHBDY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPETIApaThl SIUIIEKIETOK U
CIIEPMATO30UI0B, MOJIENb «LIMKIT pa3BUTHUS JATYIIKNY.

JIabopatopnas padota «3yueHne cTpoeHUsI MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpEenapaTax.

[TpakTrdeckas padota «BbIsSBIICHHE IPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JIabopaTtopHas pabora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICILIUX
PaCTEHHI.

Tema 11. I'eHeTnka — HayKa O HACJIEACTBEHHOCTH U H3MEHUYUBOCTH
OpraHU3MOB

Hcropust craHOBIICHHS M pa3BUTHS T€HETUKH Kak Hayku. PaboTsr I
Mengens, I'. ne @pusza, T. Moprana. Ponb 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KonbsiioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®mmmuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbIE TEHETUYECKUE MTOHATHUSI 1 CUMBOJIBI. [ OMONIOrHYHBIE
XPOMOCOMBI, aJUIENIbHBIE T€HBI, aJIbTEPHATUBHBIC TPU3HAKHU, JOMUHAHTHBIN U
pEeLeCCUBHBIN MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YNCTas JIMHUSI, THOPUIBI,
reHoTHMN, GeHoTurl. OCHOBHBIE METO/Ibl TEHETUKH: THOPUIOTOTUUECKUH,
LUATOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUYECKU .
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Jemoncmpayuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1.
Baswuiios, A. H. benozepckuid, I'. [I. Kapneuenko, FO. A. @ununuenxo, H. B.
Tumodeen-PecoBckuii.

Ta6JII/II_[BI U CXCMBI. ((MCTOI[BI T'CHCTUKN, «Cxembl CKpCIOMBAHU.

Jlaboparopnas pabota «J[po3oduia kak 00bEKT Fr€eHETUYECKUX
HCCIIEOBAHUIY.

Tema 12. 3axonomeprocmu HAcie0CMBEHHOCTU

Monorubpunnoe ckpemuBanue. [lepBblii 3aKkoH MeHaens — 3aKoH
eAnHOo00pa3us TMOPUAOB nepBoro nokosneHus. [pasuno nomMmunupoBanus. Bropoi
3aKOH MeHiels — 3aK0H paclICIUICHUs IPU3HAKoB. L{uTonornuyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHusl. [ MoTe3a YUCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [I[pomexyTouHbIi XapakTep
HacienoBaHusA. PaciienyieHue Npu3HaKoB MPU HETIOJIHOM JOMUHHUPOBAaHUH.

JurubpuaHoe ckpenuBanue. Tpetuii 3akoH Menzens — 3aKoH
HE3aBUCHUMOI'0 HACJIeA0BaHUs IIPU3HAKOB. LlUTO/IOrNYecKre OCHOBBI
JUTHOPUHOTO CKPELIUBAHMSL.

CueruieHHoe HacneaoBaHue mpu3HakoB. Pabotel T. Moprana. CriernieHHoe
HacJIeJJOBaHWE T€HOB, HAPYIIICHHUE CIETJICHHUS MEXy FTeHaMH. X POMOCOMHAs
TEOPHS HACJICICTBECHHOCTH.

I'enetnka nmosia. XpoMOCOMHBINM MEXaHU3M OIPECICHUS 110J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [ 'OMOTaMETHBIN U TE€TEPOraMeTHBIN MoJI. | eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanue npu3HaKoB, CLIEIIEHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucrema. [inerorponus — MHOKECTBEHHOE
NelcTBUE reHa. MHOXKECTBEHHBIN ajuiesin3M. B3anMo1ecTBre HeallJIeIbHbIX
reHoB. KommiiementapHocts. Onucrtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTHUS PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TakKe (HU3MOTOTUUECKHUX MPOIIECCOB, MOBECHUS U KOTHUTHBHBIX (DYHKITHM.
['eneTnueckre MeXaHU3MbI CHMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3MH — MUKPOOHOM». [ 'eHeTHUeCKrne acTieKThl KOHTPOJIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

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

Tabnuipl u cxeMmsbl: «IlepBbiii U BTOpOit 3akoHbl Menaens», « Tpetuil 3akoH
Mengaens», «AHanu3upyrollee CKpelmnBanuey, «Hemnonnoe 1oMuHUpOBaHUEY,
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«CueryieHHOe HaclieIOBaHKe MPU3HAKOB Y Apo30 by, «I eHeTuka mnoman,
«KapuoTun yenopeka», «Kapuorun apo3oduiiby, «Kapruotun nTuis»,
«MHOXECTBEHHBIN ajIeIu3M», «B3anuMo1IeICTBHE T'C€HOB.

O6opynoBanue: MOJENb JIJIsl AEMOHCTPALMU 3aKOHOB €IMHOO00pa3us
rUOpUI0B MEPBOIO MOKOJIEHUS U PACIIEIUICHUS] TPU3HAKOB, MOJEINb JIJIs
JEMOHCTpALlMU 3aKOHA HE3aBUCUMOI'0 HACJIEJOBAaHUS IPU3HAKOB, MOJENb JIJIs
JEMOHCTpALMU CUEIIIEHHOTO HACIEOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapart: «Jpo3zodpunay.

[TpakTrueckas padora «V3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

[TpakTtrueckas pabora «/3ydeHue pe3yabTaToOB JUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3axonomeprocmu usmeH4U80CmMu

BiaumoneiicTBue reHoTHIIA U Cpelibl TpU (hOpMHUpOBaHUU (DEeHOTHUTIA.
N3meHunBOCTh NpHU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbBIE TPU3HAKHU. Bub
U3MEHYMBOCTH: HEHACIIEICTBEHHAs W HACJIEICTBEHHAS.

MoaudukannonHas “3MEHUUBOCTh. Posib cpeibl B hopMUpOBaHUU
Moau(PUKaMOHHON u3MeHunBOCTH. Hopma peakunu npusHaka. BapuannoHnHbri
psan v BapuanronHas kpuas (B. Moranncen). CroiicTBa MOIU(PUKAITMOHHOM
U3MEHYUBOCTH.

I'enoTunnueckas n3MeHYUBOCTh. CBOMCTBA T€EHOTUITAYECKOM
M3MEHYMBOCTH. BUIBI T€eHOTUITMYECKON N3MEHYNBOCTH: KOMOMHATHBHAS,
MyTallMOHHASI.

KomOunaTuBHAsI ”3MEHYMBOCTH. Mei03 U TI0JIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON HU3MEHYNBOCTHU. POJIb KOMOMHATUBHON HU3MEHYNBOCTH B CO3TaHUU
TEHETHYCECKOT0 pa3HO0Opa3us B Mpejeiax OJHOrO BU/IA.

MyTtanuoHHast U3MEHYMBOCTh. BHIbI MyTa1yii: TEHHBIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHbIE U UHAYIIUPOBAHHBIC MyTallMK. S iepHbIC U
UATOIUIa3MaTH4Yeckue MyTaiuu. CoMaTU4eCcKUe U MojoBbie MyTauu. [I[pudnHs
BO3HMKHOBEHUS MyTaliii. MyTareHsl U WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca. 3aKOH TOMOJIOTMYECKHUX PSIIOB B
HacnencTeeHHoi nsmenunBocTy (H.W. BaBunos). BHesnepHast ”3BMEeHUMBOCTh U
HaCJICJICTBEHHOCTb.

DONUreHeTuKa U SMUTeHOMHUKA, POJIb SMUTEHETUUECKUX (PaKTOPOB B
HacleJOBAaHUHU U U3MEHUUBOCTH ()EHOTUIMMYECKUX TPU3HAKOB Y OPraHU3MOB.

Jemoncmpayuu
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IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabnuibl U cxeMbl: «Busibl u3aMeHYuBOCTUY, «MoaudpukamoHHas
W3MEHYHMBOCTEY», «KoMOMHATHBHAS U3MEHUYMBOCTEY, «MeHo3y,
«OnnonoTBopeHuey, «I enernueckre 3a00eBaHus YeIOBEKay, « BUIbl MyTamuiiy.

O6opynoBaHue: )KUBbIE U TepOapHbIE IK3EMIUISIPI KOMHATHBIX PACTEHUIH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jlaboparopnas paborta «VccienoBanue 3aKOHOMEPHOCTEM
MOIU(PUKAIMOHHON U3MEeHYMBOCTH. [locTpoeHrne BapuallmOHHOTO psijia U
BAPUALMOHHOU KPUBOWY.

[IpakTrdeckas pabota «MyTtanuu y 1po30o¢huisl (Ha TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. ['enemuka uenosexa

KapuoTun uenoseka. MexayHapoaHasi mporpaMma MCCJIeI0BaHUS TeHOMA
yesjoBeKka. MeToibl U3y4eHHUs T€HETUKHU YEJIOBEKA: T€HEaJIOTHUEeCKUH,
OJIN3HEIIOBBIN, IUTOTCHETUYECKUH, TOMYJISIIMOHHO-CTATUCTUICCKHM,
MOJIEKYJIIpHO-TeHeTHYeCcKnii. COBpEMEHHOE OIpeIeICHUE TeHOTUMA:
MOJTHOT€HOMHOE CEKBEHUPOBaHUE, TCHOTUITUPOBAHKE, B TOM YUCJIE C TTOMOIIHIO
[T11P-ananu3a. HacnencrBenHbie 3a001eBaHus YeJIOBeKa. | eHHbIE M1 XPOMOCOMHBIE
OoJie3Hu YenoBeka. boye3Hu ¢ HacaeACTBEHHON MPepacoioKEHHOCTHIO.
3HaYeHUE METUIIMHCKON TeHETUKY B IPEAOTBPAILICHUH U JICUCHUU T€HETUUECKUX
3a00J1eBaHNH YesloBeKa. MeIMKO-TeHEeTHIEeCKOe KOHCYIbTHpoBaHue. CTBOIOBBIC
KJIeTKU. [IoHsATHE «TEeHETUYECKOTO Ipy3a». ITUUECKHUE aACIIEKThl MCCIICOBAHUM B
00J1acTH peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue GpakToOpbl MOBBIIEHHON YyYBCTBUTEIBHOCTH YETIOBEKA K
bu3nUecCKOMy U XUMHUECKOMY 3arpsi3HEHUIO OKpYyKarolel cpenbl. | 'eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEIOBEKA K MATOJIOTHUSM.

JHemoncmpayuu

Tabnutel u cxembl: «Kapuotum yenoBekay, «MeToIbl H3y4eHUsI TEHETUKH
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

[IpakTrueckas padbota «CocTaBieHUE U aHAIU3 POJTOCIOBHOM.
Tema 15. Cenexyus opeanuzmos

JlomecTukanus u cenekius. 3apoKJIeHUE CEJIEKIUU U TOMECTUKAIUU.
VYuenue H. U. BaBunosa o LleHTpax mporCXOKIEHUS 1 MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuM. PoJb cenexkuuum B CO3aHuu COPTOB PACTEHHUH U TTOPOJ
XKUBOTHBIX. COPT, MOPOJIA, IITAMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
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HacJIeICTBeHHOM n3mMeHunBocTy H. 1. BaBuiioBa, ero 3HayeHue st
CEJICKLIMOHHOW pabOoThI.

Mertonbl cenekuuoHHON paboThl. MICKycCTBEHHBIM OTOOP: MAaCCOBBIN U
WHJMBUAYaJbHBIA. DTanbl KOMOMHAIIMOHHOM cenekiuu. VcnbiTanue
MPOU3BOAUTENEH IO MOTOMCTBY. OTOOp MO T€HOTUITY C MOMOIIIBIO OLICHKU
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoinbto ananuza J{HK.

HckyccTBeHHBI MyTareHes3 Kak MeToJ] CEJIEKIIMOHHOW paboThI.
PannaninoHHBIN ¥ XUMHYECKUM MyTareHe3 Kak HCTOYHUK MYTallui y KyJbTYPHBIX
¢opMm opranuszmoB. Mcnonb30BaHre FTEHOMHOTO PEJaKTUPOBAHUS U METO/I0B
pexomOuHaHTHBRIX JIHK /11 monyyeHus: nCX0IHOTO MaTepuaa Jijisl CENeKIUU.

[Tonyuenue nonurmiona0B. BHyTpuBHI0Bast THOPUAN3ALINSL.
brnuzkopoacTBeHHOE CKpeluBaHue, Win uHOpuAuHT. HepoacTeenHoe
CKpelllMBaHue, WK ayTOpuauHr. ['eTeposuc u ero npuuuHel. Mcrons3oBanue
rerepo3uca B cenekuuu. Otaanéunas rudpuauzanus. [Ipeogonenue 6ecruiogus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKIIMN PACTEHUM U )KUBOTHBIX.
«3enéHasi peBOJIOLIHSI.

CoxpaHeHue U U3yYEHHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U
UX TUKUX pOJUYei JUIs CO3/IaHUsI HOBBIX COPTOB M THOPHIOB
CEIIbCKOXO03MCTBEHHBIX KYIbTYp. 3ydueHue, CoOXxpaHeHUE 1 yIIPaBICHUE
T€HETUYECKUMU PECYPCaMU CEITbCKOXO03SMCTBEHHBIX U MPOMBICIOBBIX )KUBOTHBIX B
HEJAX YIYUIIeHUs CYIECTBYIONIUX U CO3/1aHUS HOBBIX MOPOJI, JUHUM U KPOCCOB, B
TOM YHCJI€ C IPUMEHEHHUEM COBPEMEHHBIX METO/IOB HAYUYHBIX UCCIICAOBAHUH,
MEPEAOBBIX UJIEN Y MEPCIIEKTUBHBIX TEXHOJIOTHM.

JHemoncmpayuu

[Toprpetsr: H. . BaBunos, . B. MuuypuH, I'. [{. Kapneuenko, I1. I1.
JIykpsanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxemsbl: «L{eHTpBI MPOUCXOKACHUS U MHOTOOOpa3us
KYyJbTYPHBIX PACTEHUI», «3aKOH TOMOJOTMYECKUX PSAOB B HACIEICTBEHHOM
U3MEHYHUBOCTIY, «MeTobl cenekiuny, «OTnanéHHas THOpuan3anus,
«MyTtarenes».

Jlabopatopnas pabota «/3yueHne cOpToB KyJIbTypHBIX PACTEHUH U TIOPOJT
JOMAIIIHUX KUBOTHBIX).

JlaGoparopnas pabora «M3ydeHre METOI0B CEICKIINA PACTCHHI.
[IpakTuueckas padota «lIprBrUBKa pacTeHUI».

Okckypensi «OCHOBHBIE METOJIBI U IOCTUKEHUSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO (pepmy,

18



COpPTOMCHBITATENbHBIA YYaCTOK, B TEIUNIMYHOE XO35AKUCTBO, B 1a00OpPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. Buomexuonoeus u cunmemuyeckas OUOLO2US.

OOBEKTHI, UCIIONIb3yeMbl€ B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE
KYJbTYpbl, MUKPOOPTAHU3MBI, UX XapaKTepUCTUKA. TpaluliuoOHHas
OMOTEXHOJIOrUsA: XIeOoneyeHue, MoJyuYeHne KUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENnEe. Mukpoouonornyeckuii cuures3. O0beKThl MUKPOOMOIOTUYECKUX
TexHoJiorui. [Ipon3BocTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

COSIIaHI/Ie TEXHOJIOTUM U HHCTPYMCHTOB HCJICHAIIPABJICHHOI'O UI3MCHCHUA U
KOHCTPYHUPOBAHUA TCHOMOB C ICJIBIO IMOJYUYCHUSA OPraHU3MOB U UX KOMIIOHCHTOB,
CoaCpKanx HEC BCTPCUAIOIIUCCA B IPUPOIC OMOCUHTCTHYCCKHE IMyTH.

Knerounas nnxenepusi. MeTonbl KyJabTyphl KIETOK U TKAHEW pacTeHUN U
#*UBOTHBIX. KproOanku. ComaTtrueckast THOpuUAN3alnsa U COMaTHUECKUN
smOpuoreHes. Mcnosip3zoBaHue rarionioB B cenekuu pacteHui. [lomyuenune
MOHOKJIOHQJIBHBIX aHTHUTEIL. VICOb30BaHHE MOHOKJIOHAJIBHBIX U
NOJINKJIOHAJIBHBIX aHTUTEI B MeAUIIMHE. VICKyCCTBEHHOE OII0I0TBOPEHHE.
PexoHCTpyKIMSA AMIEKIETOK U KJIOHUPOBAaHUE )XKUBOTHBIX. MeTon
TPaHCIUIAHTALUU A€p KIETOK. TeXHOIOTUU 030pOBIICHHUS, KYJIbTUBUPOBAHUS U
MUKPOKJIOHAJIBHOT'O Pa3MHOXKEHUS CEJIbCKOXO03SICTBEHHBIX KYJIBTYP.

XpomMocoMHasi U TeHHast MHKeHepusi. ICKyCCTBEHHBIN CHUHTE3 T'€Ha U
koHcTpyupoBanue pekomOunanTHoix JJHK. Coznanne TpaHCTeHHBIX OpraHU3MOB.
JlocTrKEeHHUsT 1 EPCHEKTUBBI XPOMOCOMHOM ¥ TEHHOW WHIKEHEPHH.
DKOJOTUYECKUE U ITUIYECKUE TTPOOIEMbl TEHHOW MHKEHEPHUH.

Menunuackue ouorexnonoruu. [Toctrenomuas mudposas meauiuaa. [TIP-
TUarHocTuka. MeTaboJoMHBIN aHAIN3, TEHOIEHTPUUYECKHUHM aHAIN3 MPOTEeoMa
YeJI0BEKA JJIS1 OLICHKU COCTOSIHHS €r0 3J0pOBbs. CIIonp30BaHre CTBOJIOBBIX
KieTok. TapreTHas Tepanus paka. 3D-0nonH)eHepus I pa3padoTKu
dbyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHNs KOMIUICKCHBIX
TKaHEW COYETaHHEM TEXHOJIOTHI TPEXMEPHOTO OMONPUHTUHTA U cKaddonauHra
IJI peIICHUS 3a71a4 IEPCOHATU3UPOBAHHOW MEIUIIAHBI.

Co3znanre BEKTOPHBIX BAKIMH C IIEJIbI0 00eCTiedeHNs] KOMOMHUPOBAHHOMN
3amuThl OT Bo30yauTeneit OPBU, ycTaHOBIIEHHE MOJIEKYJIIPHBIX MEXaHU3MOB
dynkimonupoBanust PHK-coaepikammx BUpycoB, BBI3BIBAIONTUX 0CO00 OMACHBIE
3a00IeBaHUS YEIIOBEKA U JKUBOTHBIX.

Jemoncmpayuu

Ta6J'H/II_U>I U cxeMbl: «Mcnojib30BaHue MHUKPOOPIraHU3MOB B IIPOMBIIIJICHHOM
IIPOU3BOACTBC», «Knerounas HHIXCHEPHU, «I'eHHas HHXXCHCPHA.
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Jlaboparopnas pabota «M3yueHre oObeKTOB OMOTEXHOJIOTUM.
[Tpaktrueckas pabora «I[lomydeHre MOJTOYHOKHUCIBIX TTPOTYKTOBY.

Dkckypeus «bBHOTEeXHOMOTHS — BayKHEHIIIas TPOU3BOIUTEIbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KIIACC
Tema 1. 3aposcoenue u pazgumue 360110YUOHHBIX NPEOCMABIEHUL 8 OUO0I02UU

OpomonumonHas teopus Y. Jlapsuna. [Ipeanocbuikun BO3HUKHOBEHHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas JaedaresibHOCTh Y. JlapBuHa.

JIB>KyIIIME CUITBI 3BOJIIOIMHY BUIOB 10 Y. J[apBuHy (BhICOKas
WHTEHCUBHOCTH PA3MHOXKEHUSI OPTaHU3MOB, HACJICICTBEHHAS U3MEHUUBOCTb,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIM O0TOOD).

Odopmnenue cuaTeTrdeckoi Teopuu 3Bosroiuu (CTD). HelitpansHas
Teopus 3BotonMU. CoBpeMeHHas SBOTIOIMOHHAsE OMOJIOTHs. 3HAUCHHE
ABOJTIOIIMOHHON TEOPUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTHHBI MHUPA.

Jemoncmpayuu

IToptpetsl: Apuctotens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBwe, Y. lapsun, C. C. YetBepukos, . . IlImansraysen, k. Xonnein, . K.
benses.

Tabnue u cxembl: «Cuctema xuBoit npuposl (o K. Jluauero)»,
«JlectHu1a *xuBbIX cymiecTB (o Jlamapky)y», «Mexanuszm GopMUPOBaHUS
IPUCTIOCOOJIEHUH Y pacTeHUH 1 )KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema
Mmapripyta myremectsus Y. Jlapsunay, «Haxonku Y. apsunay, «DopMbl 60pbObI
3a cymiecTBoBaHuey, «llopoasl romyoei», «MHoroodpasue KyabTypHBIX (hopMm
KamycThl», «I1opoibl mOManTHUX )KUBOTHBIXY», «Cxema 00pa30BaHuUsI HOBBIX BUIOB
(mo Y. HJapBuny)», «CxemMa COOTHOLICHUS JBUKYIIUX CUIJT DBOTIOLIUN,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOU TEOPUU SBOTIOLIUI.

Tema 2. Muxposeonoyus u eé pe3yibmanmasi

[Tonynsinus Kak >IeMeHTapHasi eAMHUIA 3BOIOIMU. COBpEMEHHBIE METObI
OLIEHKH FT'€HETUYECKOTO Pa3HO00pa3us U CTPYKTYphl nonyisanuii. I3ameHeHue
reHo(oH/1a OMYJISAIMN KaK JIEMEHTAPHOE DBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro papHoBecus k. Xapau, B. BaiinGepra.

DneMeHTapHble (PaKTOphI (IBUXKYIIUE CUITBI) 3BOJIIONUNA. MyTallUOHHBIN
nporecc. KomOnHaTrBHAsA U3MEHUUBOCTH. Jpeiid reHoB — ciyuyaiiHbie
HEHAINPaBJICHHbIE U3MEHEHUS YACTOT aJleNiel B momyasiuusax. Ipdexr
ocHoBaTessl. DPheKT OYyTbUIOUHOT0 ropiibiiika. CHUKEHHE T€HETHUYECKOTO
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pa3zHooOpa3zusi: npuuuHbl U cnenacteus. [Ipossnenne a3 dexra apeiida reHoB B
OOJIBIIMX U MaJbIX MOMyJsiusax. Murparnuu. M3omamus nonyasiui:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJIoruuecKkas (penpo yKTUBHAS).

EctecTBeHHBII 0TOOp — HanpaBIAOMKA GakTop 3BOTIONUN. DOPMBI
€CTECTBEHHOI0 0TOOpa: IBWKYIINH, CTAOUIN3UPYIOIINH, pa3pbIBAIOLIAN
(nu3pynTuBHbIi). [To1g0BOI 0TOOP. BO3HUKHOBEHME U 3BOTIOLUS COUATBHOTO
MOBEACHUS )KUBOTHBIX.

[IprcnocoOIeHHOCTh OPraHU3MOB KaK Pe3yiabTaT MUKPOIBOIIOLIUU.
Bo3HukHOBeHHE MPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMopd o3kl U
uanoanantanuu. [pumeps! npucnocobieHuid y Opranu3mMoB: MOp(oJIoruyecKue,
¢uznonoruyeckue, OMoXuMuieckue, nopeaeHueckne. OTHOCUTEILHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumoodpasoBaHue Kak pe3ysibTart
MUKPO3BOJIOIMH. M3omsmust — kirroueBol gaktop BumooOpazoBanus. [Iytu u
criocoObl BU1000pa30oBaHus: ajuionarpuyeckoe (reorpaduieckoe),
CUMIIATPHUECKOE (PKOJIOTMYECKOE), KMTHOBEHHOE» (TTOTMILIONIN3AIINS,
rubpuan3anus). J[muTeasHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTHYECKOTO pa3HOOOpa3usl.

Poitb 3BOMOIIMOHHOM OMOJIOTHH B pa3pab0TKe HAYYHBIX METOOB
cCoxpaHeHus1 Onopa3zHooOpasus. MUKPOIBOIIONHS U KOABOIIOLHS MAPa3uTOB U UX
X03s5eB. MexaHn3Mbl (POPMUPOBAHUS YCTOMIHMBOCTH K aHTHOMOTHKAM H CITOCOOBI
O0OpBLOBI C HEH.

JHemoncmpayuu
[Toptpetsl: C. C. YUeTBepukos, 3. Malip.

Tabmumpe! 1 cxeMbl: «MyTarmoHHAss K3MEHUUBOCTEY, «IlomysiimonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitaOepray, «/IBmwkyriue
CHWJIBI DBOJIIOININY, « IKOJIOTUYECKAs U30JISIIHSI TIOMYJISIIINI CeBaHCKON (openny,
«["eorpaduyeckas U30AMS TUCTBEHHUIIBI CHOMPCKON U TUCTBEHHUIIBI
naypckoity, «llonynasiunoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JIEHCTBUS €CTECTBEHHOTO 0TOOpa», «Dopmbl OOPHOEI 32 CyIIECTBOBAHHE,
«npycTpruanbHbiil MeTaHu3M», «/KuBbIe HCKOMMaeMbIe», «IIokpoBUTENbCTBEHHAS
OKpacka )KUBOTHBIX», «IIpenynpexaaromas okpacka ;KMBOTHBIX»,
«Dusnonornyueckue anantanumny, «I [pucnoco0IeHHOCTh OPTaHU3MOB U €€
OTHOCHUTENIbHOCTBY, «Kputepuu Bugay, « Buasi-nBoitnukn», «CTpykTypa BUa B
npupojie», «Crnocodsl BuI000Opa3zoBanus», «I'eorpadpudeckoe Bu1000pazoBaHme
TPEX BUIOB JaHABIIIECHY, « IKOJIOTMYECKOE BUI000PAa30BaHUE BUJIOB CUHUID,
«lTonumnounasl pacrenuitn, «KanycTHO-peieuHbIi THOPUTY.
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O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uyuesa MTHUIl
Y 3Bepell ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUMN, YyUuena MTUIl U 3Bepei
pPa3HBIX BUJIOB, FrepOapuu pacTeHHI OJU3KUX BUIOB, 00pa30BaBIINXCS
Pa3IUYHBIMU CIIOCOOAMHU.

Jlaboparopnas pabota «BbisiBjIeHHE U3MEHUUBOCTH Y 0COO€H OJTHOTO BUAAY.

Jlaboparopnas pabota «IIprucnoco6ieHuss OpraHu3MoOB U KX OTHOCUTEIbHAS
1e71eCO00pa3ZHOCThY.

JlaGopatopnas padota «CpaBHeHUE BUIOB IO MOPPOIOTHUECKOMY
KPUTEPUION.

Tema 3. Maxpoasonoyus u eé pe3yibmamasi

Metoabl U3ydeHUs: MaKpOIBOJIIOIUU. [1aneoHTOIOrHYecKe METOIbI
u3yueHus 3BoJiroruu. [lepexonnpie popMbl U prtoreHeTHYECKUE PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonpl n3yuenus 3Bontoiuu. CpaBHeHue Gaopbl U
dbayHbl MaTEPUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emau. Buapi-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHUE U CPABHUTEITBHO-MOP(OTOrHUECKUE METOIbI U3YUECHHUS
ABOJIIOLMHU. ['eHEeTHYECKE MEXaHU3MBbI DBOJIFOLIMNA OHTOI€HE3a U TIOSIBJICHUS
3BOJIFOLIMOHHBIX HOBIIECTB. | OMOJIOrMYHBIE U aHAJIOTUYHBIE OPraHbl.
PynumenTtapHsie oprassl U ataBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKHUE,
OMOXMMUYECKHE U MAaTEMATHYECKHUE METOIbl U3YUCHUS IBOJIOIIH.
["'omonoruunbie redsl. COBpeMEHHbIE METO bl TOCTPOCHUS (PUIOTC€HETHUECKUX
JIEPEBLEB.

XpOMOCOMHBIG MyTalliy U 3BOJJIXOOUA I'CHOMOB.

OO6mmme 3akOHOMEPHOCTH (TpaBmiia) 3BoroIUKU. [IpuHIMT cMeHBI QyHKIHIA.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguaius. HepaBHOMEpPHOCTh TEMIIOB
3BOJIIOLIMH.

JHemoncmpayuu
IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabnuiel u cxembl: «OUTOTEHETUYSCKUN PST JIOMIAAN», K APXEOMITEPUKCY,
«3Bepo3yOrie sAmepsl», «Creronedans», «Puanoduts», «CeMEeHHBIC
ManopoTHUKN, «buoreorpaduueckne 30ub1 3eMimy, «J[peiid KOHTHHEHTOBY,
«Penuktbl», «HavanbHbie cTainy SMOPUOHATIBEHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbBIC U AHAJIOTUYHBIE OPTaHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOPHI YEJIOBEKA U IIUMIIaH3e», «I TaBHbIE

HaIIpaBJICHUS 3BOJIIOITUN)), ((O6HII/IG 3aKOHOMCPHOCTH 3BOJJIIOLIUI)).
22



O6opynoBaHue: KOJUIEKUUHU, TepOapuu, MyJISKH HCKOIA€MbIX OCTATKOB
OpPTraHMU3MOB, MYJISKH TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PyIMMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. Ilpoucxooicoenue u pazsumue Hcu3Hu Ha 3eme

Hayunbie runores3sl mporucxXokaeHUs KU3HU Ha 3emiie. AOMorenes u
nancnepmusi. JloHayuHble IPeACTaBICHUS O 3aPOKICHUM KU3HU (KPEAIIMOHU3M ).
['unoTresa MOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ ONTPOBEpPKEHUE onbITaMu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxosxieHue sK1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATallbl HEOPraHUYECKOU 3BoMtOIMU. [[ImaneTapHas
(reonoruueckas) IBOIONMS. XUMUUYECKasi IBOTIONHS. AOMOTEHHBIN CUHTE3
OpraHn4ecKux BelecTB U3 Heoprannueckux. OnwiT C. Munnepa u I'. FOpu.
O6pa3oBanue noaumepoB U3 MoHoMepoB. KoanepBatHas runoresa A. .
OmnapuHa, rurnoTe3a nepBuYHOro OynaboHa /. XonaeitHa, TeHETHUECKask TUIIOTE3a
I'. Ménnepa. Pubosumsr (T. Uek) u runoreza «mupa PHK» V. I'unbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

I/ICTOpI/IH 3eMn U METObI €€ N3Yy4YCHU. Hckomnaemnie OpPTraHNYCCKHUC
OCTaTKH. FGOXPOHOJIOFI/ISI 1 €€ METO/IBI. OtHOcHuTeNbHAs U a0COIOTHAS
IrCOXpOHOJIOTHA. FCOXpOHOJIOFI/I‘{eCKaH IKaJia: 30HbI, 9PbI, IICPUOAbI, I3TTOXH.

HavanbHble 3Tanbl oprannyeckoi Boronuu. [lossienue u 3BoronuUs
NEPBBIX KIETOK. DBOIIONUA MeTaboIn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHAJIOT TIEPBBIX HAa 3eMJIe COOOIIECTB.
CtpomartonuTtsl. [IpokaproThl 1 9yKapuOTHI.

[Ipoucxoxaenue 3ykapuot (CuMOHUOTeHe3). DBOTIOIMOHHOE
IPOUCXOXKIeHUE BUPYCOB. [Iponcxoxknenre MHOTOKIETOYHBIX OPTraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATaIlbl BOJIOIMH BHICITUX pacTeHui. OCHOBHBIE apoMOpP(hO3bI
pacteHuii. Beixon pacrenuid Ha cymry. [losiBeHHe CIIOPOBBIX paCTEHHUUN U
3aBoeBaHUE UMU cylId. CeMeHHble pacTeHus. [IpoucxoxkaeHrne BETKOBBIX
pacTEHUN.

OCHOBHBIE ATaITbI BOJIONNH KUBOTHOTO MuUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benzckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie X0p/10BbIE KUBOTHBIE. JKU3HB B BOJI€. DBOIIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubmii u pentwmmid. [[poucxoxaeHne MICKOUTAOIINX U
ntull. [Ilpuanun knrodgeBoro apomopdosa. OcBoeHre 0€CII03BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazButue xxu3Hu Ha 3emMiie 1o 3paM ¥ NEepUoJaM: apXxeu, IpoTepo30H,
nanaeo30m, Me3030H, KaitHo301. O011as XapaKTEpUCTUKA KIUMaTa U
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reoJIOrnYecKux npoueccon. [losiBaeHre U paclBET XapaKTEPHBIX OPraHU3MOB.
VYrineobOpa3oBaHue: €ro yCJIOBHs U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(EPBI.

MaccoBble BBIMUPAHUS — IKOJIOTUYECKUE KPU3UCHI Ipouuioro. IIpuunner u
CJIEICTBUS MACCOBBIX BBIMUpPaHUil. COBPEMEHHBIN YKOJIOTMYECKUI KPU3HUC, ETO
ocobenHoctu. [Ipobiema coxpanenust OropasHooOpasus Ha 3emIie.

CoBpemeHHas cucteMa opraHndeckoro mupa. Ilpunuuns! knaccudukanum
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKHE TPYIIbI OPraHU3MOB.

Jemoncmpayuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipt u cxembl: «Cxema onbita @. Penny, «Cxema onwita JI. [lactepa mo
U3YUYEHUIO CaMO03apoXkAEHUs KU3HN», «Cxema onsita C. Musnepa, I'. FOpun»,
«JTaIbl HEOPraHUYECKOMN IBONIOLNNY, «I'€OXpOHOJOTHYECKas MIKana»,
«HauanpHble 3Tanbl OPraHMYecKoi IBOTIONUNY, «CxemMa 00pa3oBaHUs yKapuOT
nyTéMm cumOuorene3ay, «Crucrema KkuBor Mpuposl», «CTpoeHue BUpyca,
«Apomopdo3ssl pactennity, «PuHHOPUTH, «OIHOKIETOUHBIE BOJIOPOCIN,
«MHOrokiIeToYHbIE BOAOpOCHNY, «Mxu», «IlanopoTHukn», «I'oioceMeHHbIE
pacteHus», «Oprassl IBETKOBBIX PACTEHUI», «CXeMa pa3BUTHUS ) KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIXY», «[IpocTeituey, «KuieuHonoaocTHbIEY,
«IInockue yepBu», «UneHuctonorue», «PriOb, «36MHOBOIHBICY,
«IIpecmbikarommecs», «IItunp», «Maekonuratomuey, «Pa3BUTue KU3HU B
apXxercKou 3pey», «Pa3BuTHE KU3HU B MPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B
KaiiHO30MCcKOM 3pe», «COBpEMEHHAasi CUCTEMA OPTraHUYECKOTO MUPAY.

Oo6opynoBanue: repbapuu pacTeHU Pa3TUYHBIX OTJEIO0B, KOJIIECKIIHH
HAaCEKOMBIX, BIIAKHBIE IIPENAPATHI )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU
WTJIOKOXUX, CKEJIETHI II03BOHOYHBIX )KUBOTHBIX, Uydea ITULl U 3BEPEH,
KOJUJIEKIIUH OKaMEHEJIOCTEN, MOJIE3HBIX UCKONIAEMbIX, MYJISKM OPTaHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbsnas nabopatopHas padbora «MoaenrpoBanue onblToB Muiiepa—
IOpu no u3ydenno abMOreHHOro CUHTE3a OPraHUYECKUX COCIMHEHUH B
MEepBUYHON aTMochepe».

JlaGoparopnas pabora «M3ydeHne u onucaHne HCKOIaeMbIX OCTaTKOB
JPEBHUX OPTraHU3MOBY.

[IpakTuueckas padota «3yuenne 0coOOEHHOCTEN CTPOCHUS PACTEHUM
Pa3HBIX OTIEIIOBY.
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[IpakTuueckas padota «3yueHne 0ocoOOEHHOCTEN CTPOCHUS TO3BOHOYHBIX
KUBOTHBIX.

Tema 5. Ilpoucxooicoenue yenoseka — AaHmMpoOnoceHes
Pasznensl u 3anaun anTpononorud. MeTopl aHTPOIIOJIOTHH.

CraHoBJI€HUE NIPEICTABIEHUHN O MPOUCXOKICHUU YelloBeKa. Pennrno3neie
B033peHUsl. COBpEMEHHbIE HAYUYHbIE TEOPHUU.

Cx0/CTBO 4elIOBEKa € )KUBOTHBIMU. CHCTEMATHYECKOE TTOJIOKEHHE
yenoBeka. CBUIETEbCTBA CXOJICTBA YEJIOBEKA C dKUBOTHBIMU: CPABHUTEIHHO-
Mopdororuyeckue, aMOpUoIOrniIeckue, Gu3noIoro-OnoXMMHUIECKue,
noBesieHYeckre. OTIMYMS YeIOBEeKa OT KUBOTHBIX. [IpsIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOT'O MO3Ta U BTOPOW CUTHAJILHOU
CUCTEMBI.

JBrxkyiue cuibl (GakTopbl) aHTPOIIOTEHE3a: OMOJIOTUYECKUE, COI[UANIbHBIE.
CooTtHomieHre OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaIUU aHTPOIOTeHe3a. PaHHKe yenoBekooOpa3Hbie 00€3bsSHbBI
(IPOKOHCYJIBI) U paHHKME TIOHTHUJIBI — OOIIIHUE MPEIKH YeI0BEKOOOPa3HBIX 00€3bsIH U
oiel. ABCTPaJIONUTEKN — IBYHOTHE TIPEAKH JitoJeid. YenoBeK yMenbli, IepBhIC
W3TOTOBJICHUS OpYIHM TpyAa. UemoBek NpsSAMOXOASIINN U EPBBIM BBIXO/I JIFOACH
3a npenenbl Adppuku. UenoBek reiiens0eprckuii — o0nui mpeaox
HEaHIEPTAIBCKOTO YEJI0BEKa U YEJIOBEKA pa3yMHOro0. UeloBeK HeaHAepTaIbCKUM
KaK BHU/I JIFOJICW XOJIOQHOTO KiIMMaTta. YeloBeK pa3yMHbIM COBPEMEHHOTO THUIIA,
JIEHUCOBCKHUI YEJIOBEK, OCBOCHHE KOHTHUHEHTOB 3a IpeaeinaMu AQpuku.
IlameoreHeTrka 1 MajJicOreHOMHUKA.

DBOJIONKSA COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN 0TOOp B MOMYJIAIMSIX
genoBeka. MyTallMOHHBIN Mporiecce U monuMopdusm. [lonynsiroHHbIe BOJIHEI,
npeid reHoB, Murpanus u «3PEHEeKT OCHOBATENS» B MOMYJIAIMUIX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckue pacel. [lonstue o pace. bonpmue pacsl: eBponeonHas
(eBpaszuiickasi), aBCTpaJIO-HErPOUIHAS (IKBATOPUAJIbHAS ), MOHTOJIOWTHAS
(a3uarcko-amepukaHckas). Bpems u myTu pacceneHus 4yenoBeKa 1o MIIaHeTe.
EnunctBo yenoBeyeckux pac. HayuHasi HECOCTOSITENIBHOCTh pacu3Ma.
[Tpucnoco0IeHHOCTh YeI0OBEKA K Pa3HBIM YCIOBUSIM OKPYKAIOLIEH CPEIbI.
Brnusinue reorpadudeckoit cpenbl u aperida reHoB Ha MOP(HOIOTHIO U
(U3HOTOTHIO YETOBEKA.

MexaucuMIminHapHble METOIbI B (hr3nyeckoit (OM0I0ruyeckoil)
AHTPOIIOJIOTHH. DBOJTIOLMOHHAS aHTPOMOJIOTUS U MAJIEOAHTPOIOJIOTUST
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YCIIOBCUYCCKHUX HOHyan].IHfI. buoconuanbHbIe UCCIICIOBAHUS IMPpHUPOJAbI YCIIOBCKA.
HccaenoBanue KOABOIIOLUT OMOJIOTHYECKOTO B COIIMAJIBHOT'O B YCJIOBCKE.

Jemoncmpayuu
IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckuit, M. M. I'epacumos.

Tabmuiipl u cxeMbl: «MeToAbl aHTPOIIOIOTUMY, «I 0JTOBHOM MO3T YEJIOBEKaY,
«HenoBekooOpa3Hbie 00€3bIHbDY, «CKEJNET YeloBeKa U CKEJIeT IMMITaH3e,
«PyauMEHTBI ¥ aTaBU3MBI», «/[BHKYIINE CHIIBI AHTPOIMOTE€HE3a», « DBOITIOIMOHHOE
JPEBO YETIOBEKA», « ABCTPATIONUTEK», «HeIoBEeK yMelbli», «HeloBek
npsAMOXOIAIINIY, «/lenncoBckuil yenoek» «Heanaepranbiby, «KpoMaHbOHIIBIY,
«ITpenaku yenoBekay, «ITarnbl IBOJIIOLNHN YETOBEKay», «Pachl UeTOBEKay.

O6opynoBanue: MyJsKH OKAMEHEJIOCTEH, PEeIMETOB MaTEpHaAIbHON
KyJbTYpPBI IPEAKOB YelioBeKa, pernpoayKuuu (hotorpadun) KapTHH C
MU(DOIOTHYECKUMU U OMOJIEHCKIMU CIOKETaMU TIPOUCXOXKICHUS YelIOBeKa,
doTorpadun HaX0A0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4eJIOBeKa U Yepena IMIMMIIaH3€, MOJAENb KUCTH YEJI0BEKA U KUCTH
IIMMIIaH3€, MOJAENH TOPCa MPEAKOB YEIOBEKA.

Jlabopatopnas padota «/3yueHrne 0oCOOEHHOCTEN CTPOEHUS CKelleTa
YeJIOBEKa, CBSI3aHHBIX C MPSAMOXO0KICHUEM.

HpaKTI/I‘-IGCKaH pa60Ta ((HByLICHI/IC OKOJOTNMYCCKHUX a,IIaHTaHI/Iﬁ YCJIOBCKaA».

Tema 6. Dxonoeus — Hayka o 63aUMOOMHOULEHUSIX OP2AHUMO8 U
HAOOP2AHUBMEHHBIX CUCEM C OKpYicaroujell cpedoll

3apoxkzieHue 1 pa3Butue skojoruu B Tpynax A. I'ymbonsara, K. @. Pynbe,
H. A. CeBepuiosa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHU.

Mertonsl 3xosioruu. [loneBsiec HAOMIOAEHNS. DKCTICPUMEHTHI B DKOJIOTHH:
MpUPOAHBIE U JabopaTopHbie. MoaeIupoBaHuE B AKOJIOTUH. MOHUTOPUHT
OKpYKaloIIel cpe/ibl: JOKAJIbHBIN, pErHOHAIBHBINA U TJI00aTbHBIN.

3HaYeHHUE IKOJOTUYECKUX 3HAHUMN JIJIA YeJIOBEKA. IKOJIOTUUECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H YEJIOBEUYECTBA C MPUPOI0i. POopMHUpOBaHUE
AKOJIOTHYECKOM KYJIbTYPhI U SKOJIOTHYECKON TPaMOTHOCTH HACEJICHHUS.

Hemoncmpayuu

[Toptpetsl: A. I'ymOonbar, K. @. Pynse, H. A. Cesepiios, D. 'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupe! 1 cxeMbl: «Pa3aerns! sxomoruny, «MeToabl SKoJIoruny, «Cxema
MOHUTOPHUHTA OKPY>KAOIIEH CPEIBI».
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Jlabopartopnas pabota «M3yueHre MEeTO10B IKOTOTUUECKUX
HCCIIEOBAHUNY.

Tema 7. Opeanuszmsl u cpeda obumanus

Dkonoruyeckue (pakTopbl ¥ 3aKOHOMEPHOCTHU UX nerctBus. Knaccudukanms
AKOJIOTUYECKUX (haKTOPOB: abMOTHUYECKUE, OMOTHYECKUE, aHTpoTIoreHHbie. O01ue
3aKOHOMEPHOCTH JIeUCTBUS 3KoJornueckux pakropos. IIpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotuueckue paktopbl. CBET Kak 3Konoruueckuii hakrop. [erictBue
Pa3HbIX YYACTKOB COJIHEYHOTO CIEKTPA HA OPTaHU3MbI. DKOJIOTUYECKUE TPYIIIbI
pacTeHui U )KMUBOTHBIX IO OTHOIIEHHUIO K CBeTY. CUTHAJIbHAS POJb CBETA.
doTonepuoanu3M.

Temneparypa kak skonoruyeckuii paxrop. JleiicTBue Temneparypsl Ha
opraHu3Msl. [IoMKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocTh kak skojornyeckuii paxrop. [Ipucnocobnenus pacrenuii k
nojaepxKaHuio BogHoro 6ananca. Knaccudukaius pacTeHui 10 OTHOLLIEHUIO K
BoJie. IIpucnoco6enus )KMBOTHBIX K M3BMEHEHHUIO BOJAHOIO PEKUMA.

Cpenpl 0OUTaHHUS OpraHU3MOB: BOJHAS, HA3€MHO-BO3/TyIITHAS, TIOYBEHHAS,
rTyOWHHAs TIOIMTOYBEHHAs, BHYTPHOPTaHU3MeHHast. DU3HKO-XUMHUECKHE
0COOCHHOCTHU cpeJi 0ouTaHusl opranu3MoB. [Iprcmoco6ieHus OpraHu3MoB K
’KW3HU B PA3HBIX Cpelax.

buonornueckre putMmbl. BHenHne u BHyTpeHHUE pUTMbl. CyTOUYHBIE U
roJu4yHbie pUTMbIL. [IpUCIOCO0IEHHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHUAM
YCJIOBUH KU3HU.

XKuzuennsie hopmbl opranu3moB. [loHaTHe 0 KU3HEHHOH (hopMme.
XKuznennsie GopMBbI paCTEHUIL: T1€PEBbs, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE
TpaBbl, OTHOJIETHUE TPaBbl. JKu3HEHHbBIE (DOPMBI KUBOTHBIX: THIPOOUOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnyeckue dhaxTopsl. Buasl OnoTruecknx B3auMOICHCTBHUI:
KOHKYPEHIUS, XUITHUYECTBO, ciMOM03 1 ero popmel. [Tapazutusm, koomneparus,
MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHN4YeCTBO). HeTpoduueckue
B3aMMOJICUCTBUS (Tonndeckue, popuueckne, pabpudeckre). 3HaUYeHUE
OMOTHYECKUX B3aUMOJICHCTBUI JJIsI CYIIECTBOBAHUS OPraHU3MOB B CpeJie
obutanus. [[pyHIKUN KOHKYPEHTHOTO UCKITIOUEHHS.

emoncmpayuu
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Tabnuiibl U cXeMbl: «DKoJIoTHYecKre PakTopbl», «CBETOBOM CIIEKTP,
«DKOJIOTUYECKHE TPYIIIIBI )KUBOTHBIX IO OTHOIIEHHIO K CBETY», « TEIIOKPOBHBIE
KUBOTHBIEY», «XOJIOJJTHOKPOBHBIE )KUBOTHBIE», «DU3NOTOTMUECKHUE aaNTAIUN
AKUBOTHBIX», «Cpelibl 0OUTaHUSI OPTaHU3MOBY, «BUOIOTHUUECKUE PUTMBIY,
«Kuznennsie Gopmbl pacTeHui», « KusHeHHble (POPMBI KUBOTHBIXY,
«3KocucTemMa MUPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
MUTaHUus, « XUlHu4ecTBOY, «Ilapasutuzm», «Konkypenius», «CumMOuno3»,
«Kommencanmzmy.

O6opynoBanue: rep0apuu paCTeHUN U KUBOTHBIX, TPUCTIOCOOIEHHBIX K
BIMSHUIO PA3IMYHBIX KOJIOTHUECKUX (PAKTOPOB, repOapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOIIOOUBBIC, TEHETIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE pACTEHHUs, repOapuu U KOJIJIEKIIUU TETJI0N00UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUH, Uyuesa NTHUI] U 3Bepeil, repdapuu
pacTeHuil, OTHOCIIIMXCA K rurpoduram, kcepodpuram, Me30puTamM, KOMHATHbIE
pacTeHus JaHHBIX TPYIII, KOJUIEKIIUU KUBOTHBIX, OOMTAIONIMX B Pa3HbIX cpeaax,
repOapuu 1 KOJJICKIIMK PACTEHHI U )KUBOTHBIX, 00JIaJal0IUX YePTAMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HU, Tepbapuu u
KOJUIEKIIMY PACTEHUN U KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUICKI[UU
’KUBOTHBIX, yYaCTBYIOLUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JIabopatopnas padota «BbisgBieHre npucrnocoOIeHu OpraHu3MOB K
BIIMSTHUIO CBETAY.

JIabopatopnas padota «BbisgBieHre npucrnocoOIeHu OpraHu3MoB K
BIIMSTHUIO TEMIIEPATypPhI».

JlaGoparopHas paboTra « AHATOMHYECKHE 0COOCHHOCTH PACTCHUMN 13 pa3HBIX
MECT OOUTaAHUSY.

Tema 8. Dxonoeus 6u006 u NONYIAYULL

DKOJOTUYECKHUE XapAKTEPUCTUKH Tomyisiuu. [lomymsius kak
Oouonornyeckas cucreMma. Poibs HEOqHOPOAHOCTH Ccpebl, HU3NIECKUX 0aphEPOB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (JOPMUPOBAHUU TIPOCTPAHCTBEHHOM CTPYKTYPHI
nomymsiiuid. OCHOBHBIE MOKA3aTEH MOIMYISIIUN: YUCICHHOCTD, TUIOTHOCTH,
BO3pacTHas U TIOJIOBasi CTPYKTYpPa, POKIAAEMOCTh, TPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHS.

DKoJIOru4ecKkasi CTpyKTypa nonyssiuu. OleHKa YuCIAEHHOCTH MOMYJISIIUY.
JluHaMKKa MONYJISIUU U €€ peryisiuus. bBuoTuyeckuil noTeHIuan Doy JIsIuu.
MopenupoBanue AMHAMUKHU TTonyisiiuu. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBsie BeokUBaHUs. Perymnsius 4MCI€HHOCTH NOMYJISALMI: poiib (akTopoB,
3aBUCAIINX U HE 3aBUCSIIHNX OT IVIOTHOCTU. DKOJOTUYECKUE CTPATEruu BUIOB (T- U
K-ctparerun).

28



[TonsTue 00 skonoruueckoil Hue Buaa. Mecrooburanue. MHoromepHas
Mozeib dkonorndeckor Hummu Jx. M. Xatunncona. Pazmepsl 5K010ru4eckon
Huwy. IToreHnmanpHas U peaau3oBaHHAS HUILY.

Bun xak cuctema nonyssinuid. Apeasnsl BUA0B. BUIIBI M MX )KU3HEHHBIE
CTpAaTETHH. DKOJOTUUYECKNE SKBUBAJICHTBI.

3aKOHOM€pHOCTI/I IMOBCACHU U MI/IFpaHI/Iﬁ ’)KUBOTHBIX. bruonornueckue
HHBAa3WHN 9YyKCPOJHBIX BUIOB.

Jemoncmpayuu
IToprper: [Ix. 1. XaTunHCOH.

Tabnuibl U cXeMbl: « DKOJIOTUYECKUE XaPAKTEPUCTUKH TOMYJISIIHI,
«IIpocTpancTBEHHasA CTPYKTYypa MOMYJISIIANY, «Bo3pacTHbIe MUpaMUIbI
nonyiasiuuny, «CKOpoCTh 3aCEI€HUs TOBEPXHOCTH 3€MJIIU PA3IMUHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.
JIabopatopHas pabota «IIpucnocobneHust ceMsH paCTEHUH K paCcCEICHUIO.
Tema 9. Dxonorust coo0IecTB. DKOIOTHIESCKHE CHCTEMBI.

Coo0mectBa opranu3MoB. broiieHos u ero crpykrypa. CBsizu MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Dxocuctema kak oTkpbiTas cucrema (A. JIx. Tencnn). @yHKIMOHATBHBIC
0JIOKU OpPTaHU3MOB B 9KOCHCTEME: MPOAYIICHTHI, KOHCYMEHTHI, PETYIICHTHI.
Tpoduaeckue ypoBuu. Tpoduueckue 1ienu u cetn. AOMOTHYECKUE OJIOKU
skocucteM. [1ouBbI 1 mIbl B 3K0cUcTeMax. KpyroBopoT BeliecTB U MOTOK YHEPTUU
B DKOCHUCTEME.

OcHOBHbIE MTOKA3aTeNN SKOCUCTEMBI. bruoMacca 1 IpoyKIus.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Hunamuka skocucreM. Katactpodpuueckue nepectpoitku. OnyKTyaluu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBuinbie u
BTOPUYHBIE CYKIIECCUU U X MPUUYUHBI. AHTPONIOT€HHbIE BO3/ICHCTBUS Ha
cykneccuu. Knmumakcaoe cooOmiectBo. brnopasnoobpasue u mogHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMBI MOPEH U
OKEaHOB. DKOCUCTEMBI TYHP, JIECOB, CTEINEH, MyCThIHb.

AHTpOIIOr€HHBIE IKOCUCTEMBI. ArposkocucTtema. ArporeHos. Pasznuuus
MEXy aHTPOTIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.
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Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
dnopa u payna. Cunantponuzaius ropojckoi gpaynsl. buonorudeckoe u
X0341CTBEHHOE 3HAUCHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB
B 9KocucTemMax. Ponb kackagHoro adexra u BUI0B-3AUGUKATOPOB (KITIOUEBBIX
BUJIOB) B (YHKIIMOHUPOBAHUU IKOCUCTEM. [IepeHoC 3Hepruu U BEMIECTB MEXKY
CMEXHBIMU dKOCUCTEMAMHU. Y CTOMYMBOCTh OPTraHU3MOB, ITOMYJIALUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX U AHTPONIOT€HHBIX BO3EHCTBUMN.

MexaHu3Mbl BO3H€ﬁCTBHH SaI‘pHBHeHI/Iﬁ PAa3HBIX TUIIOB Ha
CY60pFaHI/ISMeHHOM, OpPraHU3MCHHOM, IMOMMYJIIITUOHHOM U 35KOCUCTECMHOM
YPOBHAX, OCHOBBI 9KOJOTHUYCCKOT'O HOPpMHUPOBAHUS daHTPOIMOTCHHOTO BOBHCﬁCTBHH.
MGTOJIOJIOI‘I/ISI MOHUTOPHHI'a €CCTCCTBCHHBIX U AHTPOIIOTCHHBIX 9KOCHCTCM.

Jemoncmpayuu
[optper: A. JIx. Tencnu.

Tabmuipt u cxeMbl: «CTpykTypa OMOIIEHO3a», « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO jiecay, « DyHKIIMOHAIbHbIE
IPYHIBI OPraHU3MOB B IKOCUCTEMEY, « KpyroBOpOT BEHIECTB B AKOCUCTEMEY,
«llenu nutanus (nmacTOUIIHAS, AETPUTHAS )Y, « IKOJIOTHUECKAS TUPAMHUJIA YUCEID,
«IKosoruveckas nupamuaa OuoMacchly, « IKOJIOrHYecKas mupamMua SHEPrun»,
«O06pa3zoBanue 6onotay, «llepBuunas cykieccus», «BocctanoBnenue jieca rnocie
noskapay, « JKocucTeMa o3epay, « ArporeHos3», «KpyroBopor BemiecTs U moTok
AHEPTUU B arporeHo3ey, «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Yy4esa MTHII
U 3Bepel, repOapuu KyJbTypHBIX U TUKOPACTYIIUX PACTEHUN, aKBApUYM KaK
MOJEIb 3KOCUCTEMBI.

[Tpaktuueckas pabora «3ydeHue u onrucanue ypOoo3KOCUCTEMBIY.

Jlabopatopnas padota «/3ydeHne pasHOOOpa3Hsi MEIKUX MOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

DKcKypeus «DKCKYpCHsi B THITUYHBINA OnoreorieHo3 (B 1y0paBy, Oepe3HsK,
SJBHUK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

DKCKypcHsi «IKCKYpCHsI B arpodKOCUCTEMY (Ha MOJIe WK B TETUIMYHOE
XO35IUCTBO)».

Tema 10. bBuocgepa — enobanvras skocucmema
buocdepa — obmemaneraptast 000j1049ka 3eMIIH, T/I€ CYIIECTBYET WIH

CylllecTBOBaJa XU3Hb. Pa3BuTHe npeacrapiienuii o obuochepe B Tpyaax 3. 3rocca.
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VYuenue B. U. Bepuaackoro o ouochepe. Obnactu 6uochepst u e€ cocras. JKupoe
BellecTBO OUoc(hepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onochephl Kak
rJ100aJIbHOM 3KOCUCTEMBI. /IluHaMuueckoe paBHoBecue B onochepe. KpyroBopotsl
BEIIECTB U OMOre0XMMUYECKHE LIUKIBI (YIiiepoaa, a30Ta). PUTMUYHOCTD ABJICHUMN
B Ouocdepe.

3oHanbHOCTH Ouocdepsl. [TonaTue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOWHBIE Jieca, CMEIIaHHbBIE M ITUPOKOIMCTBEHHBIC JIeca, CTEMH, CABaHHBI,
MYCTBIHU, TPOTIMYECKHE Jieca, BEICOKOTOPhs. Kinmar, pacTUTENbHBIN U KUBOTHBIH
Mup OMOMOB CYIIIH.

CrtpykTypa u (yHKLHUS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIIMANA
1 6nochepHbIX QYHKIIMIA.

Jemoncmpayuu
[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuipt u cxembl: «I'eocdepst 3eman», « KpyroBopot azora B mpupoe»,
«KpyroBopoT yriaeposaa B npupojie», «KpyroBopoT KHCI0pOJa B IPUPOIE»,
«KpyroBopoT Bojibl B ipupoae», «OCHOBHBIE OMOMBI CyIny, « KimnMaTudeckue
nosica 3emiumn», « Tynnpay», «Talray, «Cmemannsiil jgecy, «I1IupoKkoJIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHA», « Tponmyueckuii Jecy.

Oo6opynoBanue: repO0apuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIUU
KUBOTHBIX.

Tema 11. Yenosek u okpyosrcarowas cpeoa

DKOJOTUYECKUE KPU3UCHI U UX MPUYMHBL. Bo3eiicTBue yenoBeka Ha
ouocdepy. 3arpszHeHue BO3ayIIHON cpenbl. OxpaHa Bo3ayXxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue noussl. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHne kiumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. Oxpana
PACTUTENBHOIO U )KUBOTHOTO MUpa. OCHOBHbBIEC MPUHIIUIIBI OXPaHbl IPUPOJIBI.
Kpacubie kauru. Ocobo oxpansiemsie ipupoaubie Tepputopuu (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHE TapKHU.

OCHOBHBIE TIPUHITUIIBI YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA U MIPUPO/IHI.
PanmonanpHOE MPUPOIONIOIB30BAHNE U COXPAHECHHUE OMOIOTHYECKOTO
paszHooOpaszus 3emiau. OOMmKe 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHUECKUX
Kpu3nucoB. OCOOCHHOCTH COBPEMEHHOT'0 KPH3HCa U €r0 BEPOSTHBIC MOCICACTBHUS.

Pa3zButue MCTOA0OB MOHUTOPHHI'A PA3BUTHUA OIIACHBIX TCXHOI'CHHBIX

nporeccoB. CHCTEMHBIE HCCIIEIOBAHUS TIepexo/ia K pecypcocOeperaromnieii u
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KOHKYPEHTOCIIOCOOHOM 3HEepreTuke. bruonornueckoe paznoodpasue u
ouopecypcel. HanmonaasHbIe HHPOPMAITMOHHBIE CUCTEMBI, 00€CTICUNBAOIIIHE
J0CTYI K MH(OPMAITUHU TI0O COCTOSTHUIO OTIEIBHBIX BHIOB U AKOCUCTEM. OCHOBBI
AKOpEaAOMIUTAIIMU SKOCUCTEM U CITIOCOOOB OOPHOBI C OMOMOBPEKICHUSIMHU.
PeKOHCTPYKITHS MOPCKUX M HA3€MHBIX SKOCHCTEM.

Jemoncmpayuu

Tabnuupl u cxembl: «3arps3HeHue aTMocepbly, «3arpsi3HeHne
ruapocdepb», «3arpszHeHue nouBb», «IlapaukoBslil a3gdexr», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBIIEMOr0 MUPay.

Ob6opynoBanue: pororpadun oXpaHIeMbIX pacTeHUN U KUBOTHBIX KpacHoii
kauru Poccuiickoit @enepannn, KpacHoil KHUTM peruoHa.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHABIE PE3YJIBTATBI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOCHHUS
00y4aroUIMMHUCS POTrPaMM CPEAHETO 001ero 0Opa3oBaHus: JTUYHOCTHBIE,
METanpeaAMETHbIE U ITPEIMETHBIE.

B cTpykType TMUHOCTHBIX PE3YIbTATOB OCBOEHUS IIPOrPAMMBI 110 OMOJIOTUU
BBIJIEJICHBI CIICYIOIINE COCTABIISIONIME: OCO3HAHUE O0YUAIOIIUMHUCS POCCUNUCKON
IPaKIaHCKON UIEHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHUIO, CAMOCTOATEIbHOCTH
¥ CaMOOIIPEICNICHUI0, HaTMYie MOTHUBAIIMK K 00y4eHHIO OMOJIOTHH,
I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOCKIEHNUN TUYHOCTH HA OCHOBE
KITIOYEBBIX IIEHHOCTEH U UCTOPUUYECKUX TPATUIIUNA Pa3BUTHUS OUOIOTHIECKOTO
3HAHMSI, TOTOBHOCTh U CITIOCOOHOCTH 00YUYarOIIMUXCsl PYKOBOJICTBOBATHCS B CBOECH
NEeATENIbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIITUMU CHCTEME
Ouonornyeckoro oOpa3oBaHusl, HATMYNE MPABOCO3HAHUS SKOJIOTUIECKON
KYJbTYpPbl, CIIOCOOHOCTH CTaBUTb LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3yJbTaThl OCBOSHHUS MPOrPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE y4€OHOM M BOCITUTATEIbHOM JAEATEIHLHOCTH B COOTBETCTBUH C
TPaJIUIIUOHHBIMU POCCUMCKUMM COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMU IIEHHOCTSMH, IPUHATHIMU B OOIIECTBE MPaBUIAMU U HOpMaMHU
MOBEICHUS M CITOCOOCTBYIOT IpoIleccaM CaMOTIO3HAHHUS, CAMOBOCTIMTAHUS U
CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEW MO3ULIMHU JUYHOCTH, MATPUOTU3MA U
YBaXXCHUS K 3aKOHY Y MPABOMOPSIKY, YEJTOBEKY TPY/Ia U CTAPIIEMY MOKOJCHUIO,
B3aUMHOTO YBaXXE€HHsI, OEPEIKHOTO OTHOIICHHUS K KyJIbTYPHOMY HACTEIUIO U
TpaAUIAsIM MHOTOHAIIMOHAILHOTO Hapoa Poccuiickoit denepanuu, Ipupoie u
OKpY>KaIOIIEH cpee.
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JIMYHOCTHEBIE pPE3yJIbTaTbhl OCBOCHUA y‘IC6HOFO npeamMceTa «buomorusy»

JIOJKHBI OTPa)KaTh TOTOBHOCTh U CIIOCOOHOCThH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBaHHON BHYTPEHHEU MO3UIIMENH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OIIBITA U ONBITA EATEIBHOCTH B IPOLECCE PEATTM3ALMHA OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YUCIIE B YACTH:

1) rpa’kqaHCKOrO BOCIIUTAHUS

c(hOpMUPOBAHHOCTb IPAXKIAHCKOMN MO3UIIMU 00YUAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJI€Ha POCCUHCKOro 00I1eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH, YBAXKESHHE
3aKOHA M MIPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOU AEATEIBHOCTH MPHU CO3AAHUU
y4eOHBIX TTPOCKTOB, PEIICHUN YUeOHBIX U TTO3HABATEIBHBIX 337124,
BBITIOJIHCHUW OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENsATh COOCTBEHHYIO MO3UIUIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSTH €€;

yYMEHHE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAUMOCTbh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIIOJIEH C Pa3HBIMU YOCXKICHUIMU, KyJIbTYPHBIMU
LHEHHOCTSIMH U COLIMAIIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLIECCE COBMECTHOT'O BBIMIOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX U UCCIIEI0BATENBCKUX 3a/1a4, YBAKUTEIHLHOTO
OTHOIICHHS] K MHEHHUIO OINMOHEHTOB MPU 00CYX JACHIUU CIIOPHBIX BOITPOCOB
OMOJIOTUYECKOTO COJIEPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW M BOJIOHTEPCKOM JIESATEIILHOCTH;

2) IaTpUOTUYECKOI0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MICHTUIHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapOly, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoi, ropaocTu 3a ¢BoM Kpaid, cBor0 PonnHy, CBOM SI3bIK U
KYJIbTYPY, IIPOIIOE W HACTOSIIEE MHOIOHALIMOHAIBLHOTIO Hapoaa Poccnu;
LEHHOCTHOE OTHOULIEHUE K MPUPOJHOMY HACIEAUIO U MTaMSATHUKAM
IPUPOBL, TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX,
TpYyZAc,

CIIOCOOHOCTH OIIEHWBATH BKJIA/I POCCUICKUX YUEHBIX B CTAHOBIICHUE U
pa3BuTHE OMONOTUH, TOHUMAaHUS 3HAYCHHS] OMOJIOTUY B TTIO3HAHUU 3aKOHOB
MPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIECTBA;

uaerHas yoexx1€HHOCTb, TOTOBHOCTH K CTyKEHUIO0 U 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSI:
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OCO3HAHHUE JYXOBHBIX IEHHOCTEN POCCUKUCKOr0 HApOAa;
c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;
CIIOCOOHOCTh OLIEHUWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pPELICHUS,
OPHUEHTHPYSACHh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYIIETO;
OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJMTEINSM, CO3IaHUIO0 CEMbH Ha
OCHOBE OCO3HAHHOI'O IIPUHATHS LIEHHOCTEW CEMENHOM KU3HU B
COOTBETCTBHHM C TPAaIULIUIMU HapoaoB Poccuu;

4) 9CTCTHYCCKOI'O BOCIIMTAHUA:

ICTCTUYICCKOC OTHOIICHUC K MUPY, BKIIIOYAA 3CTCTUKY 6BIT3,, Hay4YHOI'O U
TCXHUYICCKOI'O TBOPYUCCTBA, CIIOPTA, TPpyAad, O6H.ICCTBCHH]'::IX OTHOHIGHHﬁ;
ITIOHUMAaHHNC SOMOIIMOHAJIIBHOT'O BOBHCﬁCTBHH JKHUBOM npupoabl 1 e€ IOCHHOCTH,
TOTOBHOCTDb K CAMOBBIPAXXCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPCMIICHHUC
IMPOABJIATH KAaUCCTBA TBOp‘IGCKOﬁ JIUMYHOCTH,

5) ¢usnyeckoro BocnuTanus, GOPMUPOBAHUS KYJIbTYPHI 3I0POBBS U
HMOLIMOHAJIBHOTO OJIarOnoIyyus:

MOHUMAaHUE M peasin3alis 30pOBOT0 U 0€30MacHOTo 00pas3a KU3HH
(310poBOE TTUTAaHKE, COOJIOICHIE TUTUEHUYECKUX TTPaBUIT U HOPM,
cOaTaHCUPOBAHHBIN PEXKHUM 3aHIATUN U OTAbIXA, peryJsapHas pu3ndecKas
AKTHUBHOCTB), OEPEIKHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 37I0POBBIO;

MOHMMAaHWE [ICHHOCTH MPaBUJI HHANBUIYAJIBHOTO U KOJUIEKTUBHOIO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMAX, YIPOXKAIOIIUX 3I0POBBIO M )KH3HU
JIIO/IeH;

OCO3HAHHUE MOCIEICTBUN M HEMPHUATHS BPECIHBIX IPUBBIYCK (YIOTpeOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHHUsI );

6) TPy1I0BOIO BOCIIUTAHUS

TOTOBHOCThH K TPYlY, OCO3HAHHE IICHHOCTH MacTEPCTBa, TPY10It00H¢E;
FOTOBHOCTh K AKTUBHOM JESITEIbHOCTH TEXHOJOTHYECKON U COLMAIBHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIITUUPOBATD, INIAHUPOBATH U
CaMOCTOSITEILHO BBITIOJHATH TAKYIO €S TEIbHOCTD;

UHTEPEC K pa3IMUHbIM cepam mpodeccrnoHaaIbHON AeATEILHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BEIOOP Oyaymiei mpodeccun u peaan30BhIBATh
COOCTBEHHBIC KU3HCHHBIC TIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pPa30BaHUIO M CaMOOOpa30BaHUIO HA
MNPOTSHKEHU U BCEU )KU3HU;

7) 9KOIOTUYECKOTO BOCITUTAHUS:

34



® DSKOJOTMYECKHU LEIeCO00pa3HOE OTHOLIEHUE K MPUPOJIE KAK UCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

® [IOBBIIIEHHUE YPOBHS 3KOJOTHMUECKOW KYJIbTYpbl: IPUOOPETEHHUE ONBITA
IUTAHUPOBAHUS MMOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCJIEICTBUM JIJIs
OKPYKAIOIIEN CPEBI;

® 0CO3HaHUE INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX NPoOieM U MyTeil ux
pelIeHus;

® CIOCOOHOCTh UCHOJB30BaTh MPUOOpPETAEMbIE IPU U3YUYEHUU OMOJIOTUN
3HAHMS U YMEHUS [PU PELIEHUHU MPO0IeM, CBI3aHHBIX C palliOHAIbHBIM
IPUPOIOIOJIH30BaHUEM (COOIIOEHUE TIPABUII OBEJCHUS B IPUPOJIE,
HaAIPaBJICHHBIX HA COXpPaHEHHE PAaBHOBECHS B 3KOCHCTEMAX, OXPAaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

® AKTHBHOE HENPUSATHE NEHCTBUMN, IPUHOCAIIUX BPE OKPYKaroIIeH
PUPOJHOM Cpeie, yMEHUE MPOrHO3UPOBATH HEOIATONIPUSTHBIC
HKOJIOTHYECKHUE TTOCIIEICTBUS MPEANPUHUMAEMBIX JICUCTBUI U
peoTBpaIlaTh UX;

® HaJU4Me Pa3BUTOrO SKOJOTMUYECKOTO MBIIICHHS, SKOJIOTUYECKON
KYJbTYpPBI, OTIbITA AESTEIHHOCTH IKOJOTHUECKON HANPABIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI MU B IIO3HABATEIbHON, KOMMYHUKAaTUBHOMN U
COLIMAJIBHOM IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOU
NEeATENBHOCTH IKOJIOTMYECKOM HAPAaBIEHHOCTH;

8) IEeHHOCTU HaYy4YHOT'0 TTO3HAHUSIL:

¢ c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO HA
JMasore KyJabTyp, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B
HOJIUKYJITYPHOM MHUPE;

® COBEpIICHCTBOBAHUE SI3bIKOBOM M UNTATEIbCKON KyIbTYpPhl KaK CPEJCTBA
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

® T[OHUMaHUE crenu@UKN OMOJIOTUN KaK HAyKH, OCO3HAHMS €€ POJIH B
dbopMHUpPOBaHUY PANIMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUN
[IEJIOCTHOTO TPEICTABICHUS 00 OKPY)KAIOIIEM MUPE KaK O €TMHCTBE
IPUPO/IbI, YeJIOBEKa U 00I11eCTBa, B TO3HAHUU MTPUPOIHBIX
3aKOHOMEPHOCTEHN U pPelIeHUHU MPoOIeM COXpPAHEHUS IPUPOTHOTO
paBHOBECHS;

e yOESKIEHHOCTH B 3HAYUMOCTH OUOJIOTHH I COBPEMEHHOW ITMBIITH3AIUH:
oOecrieueHus HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3TaHHE
MEPCIEKTUBHBIX OMOTEXHOJIOT UM, CHOCOOHBIX pellIaTh PECYPCHBIE
poOJieMbl Pa3BUTHUS YEIOBEUYECTBA, MMOMCKA MyTeH BbIX0O/1a U3 T100aTbHBIX
AKOJIOTUYECKUX MPOOJIeM U 0OecrieueHus nepexoaa K yCToHuuBomMy
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Pa3BUTHIO, PAIIMOHAIBHOMY UCTIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U
(GbopMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HH;

® 3aMHTEPECOBAHHOCTH B MOJIYYECHUU OUOTOTUUECKUX 3HAHUM B LETAX
MOBBIIICHUS 00IIEH KyIbTYpbl, €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, KaK
COCTaBHOM 4acTH (QYHKIIMOHATHLHON I'PaMOTHOCTU 00 y4YaroIIuXcCs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

® [IOHMMaHUE CYIIHOCTH METOJIOB MO3HAHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS 1JIs1 aHAIU3a U
O0OBSICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUPa U IPOUCXOASAIIUX B HEM
U3MEHEHHM, yMEHUE JieslaTh 000CHOBAHHBIEC 3aKIIIOUEHHUS Ha OCHOBE
HAy4HBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO TTOJIYYEHHUS IOCTOBEPHBIX
BBIBOJIOB;

® CIOCOOHOCTh CAMOCTOSITEIILHO MCIOIb30BaTh OMOJIOrMUECKUE 3HAHUS JIJIS
pelieHus mpooieM B peajbHbIX )KU3HEHHBIX CUTYAIUAX;

® OCO3HaHHE IIEHHOCTU HAYYHOU JIeSATEIbHOCTH, TOTOBHOCTh OCYIIIECTBIIATH
MPOCKTHYIO U UCCJICIOBATEIIBCKYIO JICSITEIHHOCTh MHANBUIYAIbHO U B
TpyIIIe;

® TOTOBHOCTH U CIIOCOOHOCTH K HEMIPEPHIBHOMY O0OPa30BAHUIO U
caM000pa30BaHuI0, K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUMN 110 OMOJIOTUH
B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPE/IMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS yueOHOro npeameTa «buomaorus»
BKJTIOUYAIOT: 3HAYMMBIE JJ1s1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXITPEIMETHbBIE) OOIIEHAYYHbIE TTOHATHSA, OTPAXKAIOIIINE
[EJIOCTHOCTh HAYYHOUW KapTHHBI MUpPA U CHIEIU(PUKY METOJIOB MTO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, YHEPTHUs, SABJICHUE, ITPOIIECC,
cUCTeMa, HayYHBIM (akT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHNe, HAOMI0CHUE, H3MEPEHHUE, SKCTIEPUMEHT U JPYTHE);
YHUBEpCAIbHBIC YUeOHbIC 1eUCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHUBHBIC,
pETYISITUBHBIE), 0OecrnieunBaronre GopMupoBaHue ¢yHKIIMOHATHHON
IPaMOTHOCTH U COITMAIIBHONM KOMITIETCHIIMH 00YYaIOIUXCsl; CIOCOOHOCTh
00y4JaroIIMXCs UCTIOTH30BAaTh OCBOCHHBIC MEKIUCITUTUTHHAPHEIE,
MHUPOBO33PEHYECKNE 3HAHMS ¥ YHUBEPCaIbHbIC YIeOHbIC ICHCTBUS B
MMO3HABATEILHOW M COLIMAIbHOM MPAKTHUKE.

B pesynbTaTte n3ydeHus OMOJIOTHHN Ha YPOBHE CPETHET0 00IIEeTro
oOpa3oBaHus y oOydaromierocs: OyayT chopMrupoBaHbI MO3HABATEIIHHBIC
YHUBEpCATbHBIC YIeOHBIC TEUCTBHSI, KOMMYHUKATUBHBIC YHUBEPCAIBHBIE yUeOHBIC
JICUCTBUS, PETYIATHBHBIC YHUBEPCAITbHBIC YICOHbIC TEHCTBHUS, COBMECTHAS
JeSTETHHOCTb.
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MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MMPOTPAMMEBI CPEIHETO 00IIEro
00pa3oBaHus JOJKHBI OTpaXaTh:

OBnanecHNe YHUBEPCATHHBIME YICOHBIMU TTO3HABATECILHBIMU JICHCTBUSMU
1) 6a30BBIC TOrHYECKUE TSUCTBUS:

® CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYATU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

® KCIOJIb30BaTh IPU OCBOCHUHU 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(aHanmu3a, cCUHTE3a, CPAaBHEHMUS, KIacCU(PUKalUU, 0000IIeHMs ), pACKPHIBAThH
CMBICJI OMOJIOTUYECKUX TOHATUH (BBIAEIATh UX XapaKTepHbIE TPU3HAKH,
YCTaHABJIMBATH CBSA3H C IPYTUMU MOHATUSMH);

® ONpeNeNsATh LUENH JIeATeTbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUH UX
JOCTUXKEHUSI, COOTHOCUTh PE3yJbTaThl ACSITEIIbHOCTHU C TIOCTABIEHHBIMU
LEJSIMU;

® KCIOJIb30BaTh OMOJOTUYECKUE TOHATHUS JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

® CTPOUTH JIOTUYECKUE PACCYKJeHUS (MHAYKTUBHBIE, 1€TyKTUBHBIE, 10
aHaJIOTHN), BBISBIISTh 3aKOHOMEPHOCTH U IIPOTUBOPEYNS B
paccMaTpUBaeMbIX SIBICHUAX, (POPMYIUPOBATH BBIBObI U 3aKJIFOUEHUS;

® IIPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA JIsl IPEACTABICHUS
CYLIECTBEHHBIX CBA3€H U OTHOLIEHUN B N3y4aeMbIX OMOJIOTUYECKUX
00BEKTaX, a TAKXKe MPOTUBOPEUNI Pa3HOTO POJa, BHISIBICHHBIX B Pa3IMUHBIX
MH(POPMAILIMOHHBIX UCTOYHHUKAX;

e pa3pabaThIBaTh IUIaH PELIEHUS IPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS
MaTepUalbHBIX U HEMATepUaIbHBIX PECYPCOB;

® BHOCHUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
pe3yJabTaTOB LIEJSIM, OLIEHUBATh PUCKU MTOCJIECTBUH J1€ATEIbHOCTH;

® KOOPAMHHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUAX PEaJIbHOIO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BUBATh KPEATHUBHOE MBILIUICHNUE IPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC HUCCIICAOBATCIBCKHUE ICHCTBUSA

® BJIAJIETh HABBIKAMU y4e€OHO-UCCIIEI0BATENbCKON U TPOESKTHOMN
JeSTETPHOCTH, HABBIKAMH pa3penieHust mpooaeM, CTOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOAOB PELICHHUS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJI0B IO3HAHUS,

® HCIIOJB30BaTh PA3JIMYHbBIC BUbI ACATEIBHOCTH I10 MTOTYYEHUIO HOBOTO
3HaHUS, €r0 UHTEPHPETALNH, TPEOOPA30BAHUIO U MPUMEHEHUIO B YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3AaHUU YUEOHBIX U COIMATIBHBIX MPOEKTOB,;

37



(opMHpOBATH HAYYHBIN TUI MBILUICHHS, BIaI€Th HAYYHONU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATHSIMU U METOJAMH;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON
NEATEIIbHOCTU U KU3HEHHBIX CUTyalUsX;

BBISIBIIATh IPUYMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJlM3UpOBaTh 3a/1a4y,
BBIJBUTATh TUNIOTE3Y €€ PEUICHUs, HAXOAUTh apPTyYMEHTHI JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKIACHUMN, 3aaBaTh [MApAMETPbl U KPUTEPUU
peleHns;

AHAJM3UPOBATH MOJYYEHHBIE B X0JI€ PEUICHHUS 3a/1a4l PE3YNbTATHI,
KPUTHUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3BMEHEHNUE B
HOBBIX YCJIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;
OCYILECTBIIATH LIeJICHANPABICHHBIN IIOUCK NIEPEHOCA CPEACTB U CIIOCOOOB
JecTBUA B IPO(eCCHOHANIBHYIO CPENY;

YMETh MEPEHOCUTh 3HaHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIaCTH
KU3ZHENECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTb OPUTrMHAJIBHBIE TOJAXOAbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

3) paboTa ¢ uHbOpMaIUCH:

OpPUEHTUPOBATHCS B PA3TMUHBIX HCTOYHUKAX HH(POPMALINH (TEKCTE
y4eOHOT0 TOCOOHSI, HAYYHO-TIOMYJISPHON JTUTEpaType, OMOIOTHIECKUX
CJIOBapsIX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B HTEpHETE),
aHAM3UPOBATh MHPOPMALIUIO PA3IIMYHBIX BUJIOB U ()OPM MpEICTABICHUS,
KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUHBOCTH;
dbopMynHpPOBATH 3aMPOCHI U TPUMEHSTH PA3TUYHBIC METO/IbI TIPH TMOUCKE U
otOope Ouosorudeckoi nHGopMaru, He0OXOTUMOM IS BBITIOJTHCHUS
y4eOHBIX 3a]1a4;

pUOOPETATh OMBIT UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIH30BAHUS
Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATEIFHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpeCTaBICHUS
Oouonornyeckoit mHGopMaIK (CXeMBbI, TpadUKH, TUATPAMMBbI, TAOJIHUIIHI,
PUCYHKH U IPYTOE€);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJCTBA IIPH padoTe ¢
Oouonornyeckoit HHGOPMAIMEH: MPUMEHITh XUMUYECKHE, (PHU3nIecKre u
MaTeMaTU4eCKUe 3HaKU U CUMBOJIbI, (OpMyJibl, abOpeBHaTypy,
HOMEHKJIATYpY, HCTIOIh30BaTh U MPEoOpPa30BhIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;
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BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HH(OpPMALINH,
nH(pOpMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

Osnaoenue YHUBEPCATbHHBIMU KOMMYHUKAMUBHHBIMU oelcmeusmiL.

1) obmieHwue:

OCYIIECTBIISITh KOMMYHHKALIUU BO BCeX chepax KU3HHU, AKTUBHO
y4acTBOBATh B IUAJIOTE WM IUCKYCCHUHM T10 CYIIECTBY 00CYKAaeMOU TeMbI
(yMeHue 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CYXACHHUSI OTHOCUTEIBHO
BBINIOJIHEHUS MIPEJIaracMou 3a/1aun, yYUTbIBATh HHTEPECHI U
COTJIaCOBAHHOCTD MO3ULIMM IPYTUX YYACTHUKOB AUAJIOra UK JUCKYCCHUN);
pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOLICHUS, TOHUMATh 3HaYEHUE
COLIMAJIbHBIX 3HAKOB, MIPEANOCHUIOK BO3SHUKHOBEHHUS KOH(DIUKTHBIX
CUTYallUi, YMETh CMATYaTh KOH(DIJIUKTHI U BECTU MEPETOBOPHI;

BJI/IETh PA3IMYHBIMU CTIOCOOAMH OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEHHUsI IPYTHUX JIFOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB.

2) coBMecTHasl AeSITeIbHOCTbD:

NOHUMATh M UCTIOIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYAJIbHOM
paboOTHI NP PEIICHUN OUOJIOTHIECKON MpoOIeMbl, 000CHOBHIBATH
HEO0OXOIMMOCTh IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOACHCTBUS TIPH
pelieHny y4eOHoM 3a1a4u;

BBIOMpATH TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI C YIETOM OOIIMX
MHTEPECOB U BOBMOKHOCTEH Ka)I0T0 WiIeHa KOJIJICKTUBA;

IPUHUMATH IIeJId COBMECTHOM NESITeIbHOCTH, OPTaHU30BbIBATh U
KOOPJMHUPOBATH IEUCTBUS 1O €€ JOCTHKEHHUIO: COCTABIIATH IJIaH
NENUCTBHM, paclpeleNATh POJIM C YYETOM MHEHUI YYaCTHUKOB, OOCYK1aTh
PE3YNBTATHl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KaXKIOTO YYACTHUKA KOMaH/IbI B
001Ut pe3yabTaT Mo pa3pab0TaHHBIM KPUTEPUSIM;

npenIarath HOBBIE IPOEKTHI, OLICHUBATH UJICH C TTO3UIIUHA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH,

OCYIIECTBIISITH TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3TMIHBIX
CUTYaIUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKeHUE, OBITH HMHUITUATUBHBIM.

Ognaoenue YyHUBEPCAILHLIMU PE2YTISIMUBHBIMU OCUCTBUAMU.:

1) camoopranuzanusi:

39



® CMOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBIICHUS TTPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

e BBHIOUpATHh HA OCHOBE OMOJOTUUYECKUX 3HAHUH 1EJIEBbIE U CMBICTIOBBIC
YCTAaHOBKH B CBOMX JEHCTBUSIX M MOCTYIKAX MO OTHOIIEHUIO K KUBOU
IPUPOJIE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIIHX;

® CaMOCTOSITEJIbHO OCYIIECTBISATh MIO3HABATEIBHYIO JAEATEIbHOCTD, BBISBIISITH
poOJieMbl, CTAaBUTH U (OPMYIHUPOBATH COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeIbHOMN ACSATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

® CaMOCTOSITEJIbHO COCTABJISITh TJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUIA;

® J1aBaTh OIICHKY HOBBIM CHUTYaIIHsIM;

® paclUpsATh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHUI;

e JieJlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a perieHue;

® OIICHUBATh MPUOOPETEHHBIN OIIBIT;

e crnocoOcTBOBAaTh (GOPMUPOBAHUIO U TIPOSIBJICHUIO IIUPOKOU SPYAUIUHN B
pa3HBIX 00JIACTSIX 3HAHUM, TOCTOSTHHO TTOBBINIIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

® J1aBaTh OIICHKY HOBBIM CHUTYAIIMsIM, BHOCUTH KOPPEKTHBBI B JIESTEIIEHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

® BJaJIETh HABBIKAMHU ITO3HABATEIIHLHON pediieKCHH KaK OCO3HAHWSI
COBEpIIIAEMBIX JEHCTBHUIA U MBICIUTEIIBHBIX MMPOIIECCOB, HX PE3YJIHTATOB U
OCHOBaHH, UCIIOJIb30BATh MPUEMBI pe(DIICKCHU ISl OIICHKU CUTYAIlHH,
BBIOOpA BEPHOT'O PEIICHHS;

® yMETh OLICHHBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIISHUS 110 UX
CHIDKCHMUIO;

® [IPUHUMATh MOTHBBI U ApTyMEHTHI IPYTUX IIPU aHAIU3E PE3yJIbTATOB
NEATEIBbHOCTH;

3) npuHATHe cedst U APYrux:

® [pUHUMATH ce0s, MOHUMAasl CBOU HEJIOCTATKHU U TOCTOUHCTBA;
® [PUHMMATh MOTHBBI U APTyMEHTHI IPYTUX IIPU aHAIN3E PE3yJIbTATOB
NEATEbHOCTH;

® TIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIMOKH;
® pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMHU APYroro 4eIoBeKa.

IIPEJIMETHBIE PE3YJIBTATHI
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[IpeameTHbIe pe3ynabTaThl OCBOCHUS COJEPKaHUS YU4eOHOTO MpeaMeTa
«buonorusy» Ha yriyOoiEéHHOM YpOBHE OPUEHTUPOBAHBI HA 0OECIIeUeHUe
npopuIbHOro 00yueHus oOyyaromuxcs ouongorun. OHU BKIIIOYAIOT:
cnenuduyeckue s OUOIOTUU HAYUYHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 11O
OCBOCHUI0, HHTEPIIPETAIIMU U TPEOoOPa30BaAHUIO 3HAHUH, BUIBI ACSATEILHOCTH TIO
MOJTYYEHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B Pa3JIMYHBIX YUEOHBIX, a TAKXKE B
peabHBIX )KU3HEHHBIX CUTyalnusaX. [IpeameTHbie pe3yabTaThl MPEICTaBICHBI 11O
rojiamMm U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10
KJIaCCe JAOJDKHBI OTPAXkKaTh:

e cpOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIU OHMOJIOTUU B CUCTEME
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, B IO3HAHUU 3aKOHOB TIPUPOJIBI U PEIICHUHU TTPOOJIEM PallMOHATIBEHOTO
IPUPOJIOTIONIH30BAHMS, O BKJIAJE POCCUICKUX U 3apYyOCKHBIX YUEHBIX B
pa3BuTHE OUOJIOTHY;

® BJIQJICHUE CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOPask BKIIOUYACT:
OCHOBOIIOJIaraoIure OMOJIOTUUECKNE TEPMUHBI U TTOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJIsIus,
CaMOBOCIIPOU3BEAEHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pasBuTHe), Onosornyeckue Teopun (kieroynas teopus T. [1IBanna, M.
[Inennena, P. BupxoBa, XpoMOCOMHAast TEOpUSI HACIEICTBEHHOCTH T.
Moprana), yuenus (H. U. BaBunoBa — o rieaTpax MHOrooOpasus u
IPOUCXOXKIEHUS KYIbTYPHBIX PACTEeHUH ), 3aKOHBI (€AMHOOOPa3Usi TOTOMKOB
NIEPBOTO MOKOJICHHUS], PACIICIUICHHS], YACTOTHI TAMET, HE3aBUCUMOTO
HacienoBanus I'. Menaens, roMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHOM
n3menunBocty H. 1. BaBunoa), npyuHIUIBI (KOMILLIEMEHTAPHOCTH );

® BJIAJICHUE OCHOBHBIMU METOJAaMU HaYYHOT'O IMO3HAHUS, UCTIOJIb3yEMbIX B
OMOJOTUYECKUX MCCIIEIOBAHUSX KUBBIX 00BEKTOB (OMUCAHUE, U3MEPEHUE,
HaOJII0ICHNE, SKCTICPUMEHT);

® yYMEHHE BBIICISThH CYIIECTBEHHbBIE TPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJTHOKJIETOYHBIX K MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, PACTCHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB H
CHUCTEM OPTraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA, MPOLECCOB
KU3ZHEACATEIbHOCTH, MPOTEKAIOIINX B OPraHU3Max pacTeHUM, )KUBOTHBIX U
YeJioBeKa, OMOJIOTMYECKUX MPOIIECCOB: 0OMEHa BemecTB (MeTaboau3M),
IPEBPAIEHUS SHEPTUU, OPOKEHUS, aBTOTPO(DHOTO U TeTepOTPODHHOTO
TUIIOB TTUTaHMs, POTOCHMHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMmeToreHesa, SMOpruoreHesa, mocTaMOPUOHATBLHOTO Pa3BUTHS,
Pa3MHOXKEHUS, UHUBUAYAIIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBHSI T€HOB, '€TepO3UCca, HCKYCCTBEHHOTO 0TOODA;
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e yMEHHE yCTaHaBIMBATh B3aUMOCBSI3HM MEXIY OPTaHOHUIaMHU KJIETKU U HX
(GYHKIHMSIMH, CTPOSHUEM KJIETOK Pa3HBIX TKaHEH U UX QYHKIIUSIMU, MEKITY
OpraHaMi U CHCTEMaMU OPTaHOB y PACTCHU, KHUBOTHBIX M YEIOBEKA U UX
(GYHKIHSIME, MEXIYy CUCTEMaMU OPTaHOB U UX (QYHKIIUSIMU, MEXKY dTaramMu
oOMeHa BEIIEeCTB, ATallaMH KJIETOYHOTO [MKJIA U )KU3HEHHBIX ITUKIIOB
OpPTraHMU3MOB, ATallaMU YMOPHUOHATILHOTO Pa3BUTHUS, TCHOTHIIOM U
denoTunom, GeHOTUNIOM U PaKTopaMu cpeibl OOUTaHUS;

® yMEHHE BBISBIATH OTIUYUTEIbHBIC IPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

® yMEHHE UCTIOJIH30BaTh COOTBETCTBYIOIINE ApPTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JJISI OKA3aTeIbCTBA POACTBA OPTaHU3MOB
pa3HBIX CUCTEMAaTUIECKUX TPy,

® yMEHHE pemaTh OMOIIOTUYECKUE 3aa9H, BBISIBIATH IPHUNHHO-
CJICJICTBEHHBIE CBSI3M MEXIY HCCIEAYEMbIMU OMOIOTUYECKUMHU TTPOIECCaAMU
W SIBJICHUSIMU, JICJIaTh BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX
pe3yJbTaTOB;

® yMEHHE BBIMOIHITH Ta0OPATOPHBIE U MPAKTUIECKHE pabOThI, COOTIOIATH
paBuWiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

® yMEHHE BBIIBUTATh TUIIOTE3BI, IPOBEPATH UX IKCIIEPUMEHTAIBLHBIMU
cpenctBamu, GopMyIupys 1eJb UCCIEA0BAHMS, aHATU3UPOBATD
MOJIYYE€HHBIE PE3YJIbTATHI U I€NIaTh BHIBOJIBL;

® yMEHHE y4acTBOBATh B yUeOHO-UCCIIEI0BATENHCKON paboTe Mo OMOIOTHH,
AKOJIOTHUHU ¥ MEJMIIMHE, POBOIUMOMN Ha 06a3e MIKOJIBHBIX HAYYHBIX OOIIECTB,
U yOJIMYHO TIPEICTABIIATD MMOJYYEHHBIE PE3YyIbTaThl HA YUYCHUUECKUX
KOH(EepEeHITUAX;

® yMEHHE OLICHUBATh ATUUECKHE ACTIEKThI COBPEMEHHBIX UCCIEIOBAHUHN B
o0nacTi OMOJIOTUU ¥ MEAUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HAIIPABJICHHOE N3MEHEHNE T€HOMA U CO3/JaHue
TPAHCT€HHBIX OPTaHU3MOB);

® yMEHHE OCYIIECTBIISITH OCOZHAHHBIN BHIOOP Oyayien mpodeccruonanbHOM
JesITeIbHOCTU B 00J1aCTH OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH,
BETEpUHAPHH, CEIbCKOTO X03sICTBA, MUIIEBON MPOMBIILIEHHOCTH,
yrayOsTh TO3HABATEbHBIN HHTEPEC, HAITPABJICHHBI HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MPpodheccuu 1 MPoI0JKEHHE OMOTIOTHYECKOTO
o0pa3oBaHMs B OpraHU3aLUSIX CPEIHEr0 MPO(ecCHOHATBHOTO U BBICIIIETO
o0pa3oBaHUAI.

IIpeomemmuvie pe3yromamul oceoeHus yuebnozo npeomema «buonoeusy 6 11
K1acce 00JIHCHbL OMPAANCAMb

¢ CchOpMHPOBAaHHOCTH 3HAHUN O MECTE 1 POJIM OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON
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KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOBI U PEIICHUH IKOJIOTMYECKUX
po0JIeM YeI0OBEYECTBa, a TAKXKE B PEUICHUU BONPOCOB PALIMOHATBHOTO
MIPUPOJIONIOIB30BaHUS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K
NpUpOAE, OOIIECTBY, YEIOBEKY, O BKJIa/1€ POCCUICKUX U 3apyOexKHBIX
yUEHBIX-0MOJIOrOB B pa3BUTUE OMOJIOTUH;
YMEHHE BJIAJIETh CUCTEMOIN OMOJOTUYECKUX 3HAHUM, KOTOPasi BKIIOYAET
OIpeJeNeHHs] U TOHUMAaHHUE CYIIIHOCTH OCHOBOIOJIATAIOIINUX OMOJIOTUYECKUX
TEPMUHOB U MOHATHH (BUI, SKOCHUCTeMa, ouocdepa), Ononoruyeckue
Teopuu (3BosroiMoHHas Teopus Y. JlapBuHa, CHHTETUYECKAs TEOPHSI
sBomo1un), yuenus (A. H. CeBeprioBa — 0 MyTAX U HAIPABJICHUIX
sBomtonnu, B.U. Bepraackoro — o 6uocdepe), 3akoHbl (T€HETUYECKOTO
paBHoBecus [Ix. Xapau u B. Baitn6epra, 3apozsieBoro cxoactsa K. M.
bapa), npaBuna (Mmunumyma 0. JInbuxa, 3K010rMuecKoi MupamMuIbl
sHeprum), runotessbl (runotesa «mupa PHKy V. I'unbepra);
yYMEHHE BJIaJIeTh OCHOBHBIMH METOIaMHU HAYYHOTO TIO3HAHMSI,
UCITIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUIX KUBBIX 00BEKTOB U
HKOCHUCTEM (OIKCaHNe, U3MEPEHHE, HAOII0AeHUE, SKCIIEPUMEHT),
crioco0amMu BBISIBIICHHS M OIICHKH aHTPOITOT€HHBIX U3MEHEHHUH B TIPUPO/IC;
YMEHHE BBIIETSATH CYIIECTBEHHBIC TPU3HAKHU: BUOB, OMOT€0LIEHO30B,
HKOCUCTEM U Orochephl, CTaOMIN3UPYIOIIETO, ABIXKYIIETO U
Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOPA, aJlJIONAaTPUIECKOTO U
CUMIIATPUUECKOTO BHUI000pa30BaAHMS, BIUSHUS ABMKYITUX CUIT IBOJIIOIUH
Ha TeHO(OH/I TOMYJISIINH, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie
oOuTaHus, YepeI0BaHUs HAMIPaBICHUIN DBOJIIOIMH, KPYTOBOPOTA BEIIECTB U
MIOTOKA SHEPTUU B IKOCHCTEMAX;
yYMEHHE YCTaHABIMBATH B3aUMOCBA3U MEXKIY MPOLIECCAMH IBOJIOLIHH,
JIBUKYIIMMU CUJIAMU aHTPOIIOT€HEe3a, KOMIOHEHTAMH Pa3IuYHBIX
HKOCUCTEM U MPUCTIOCOOJIEHUSIMH K HUIM OPTaHU3MOB;
YMEHHE BBISIBIISITH OTJIUYUTEIIbHBIC TPU3HAKH JKUBBIX CHCTEM,
IPUCTIOCOOJIEHHOCTh BUOB K Cpejie OOUTaHuUsl, A0MOTUYECKUX U
OMOTUYECKUX KOMITIOHEHTOB 9KOCHCTEM, B3aUMOCBS3€H OpraHU3MOB B
co00II1ecTBaX, aHTPOIIOTCHHBIX N3MEHECHHH B PKOCHCTEMaX CBOCH
MECTHOCTH;
YMEHHUE UCTIOIb30BaTh COOTBETCTBYIOIIUE APITYMEHTBI, OMOJIOTUYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY JIJIsl IOKAa3aTEIbCTBA POJCTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTraHU3MOB U CPEbl
oOWTaHWs, EUHCTBA YEIIOBEYECKUX PaC, HEOOXOAMMOCTH COXPAaHEHUS
MHOTr000pa3usi BUJI0OB U SKOCUCTEM KaK YCIIOBHS COCYILIECTBOBAHUS
MIPUPOJIbI U YEJIOBEUECTBA;
yYMEHHE peniaTh OMOJIOTUYECKUC 3a/1a9H, BBISIBIATH MPUIHHHO-
CJI€ZICTBEHHBIE CBSI3U MEXy UCCIIEAYEMbIMU OMOJIOTHYECKUMU TpolieccaMu
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U SIBJICHUSIMH, JIEJIaTh BBIBOABI U MIPOTHO3bI HA OCHOBAHUH TOJTYUYEHHBIX
pe3yNIbTaToB,;

YMEHHE BBINOIHATH J1a00PATOPHBIE U MPAKTUYECKUE PAOOThI, COOIIOAATD
npaBuiia pu paboTe ¢ yyeOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;
YMEHUE BBIIBUTATh TUIIOTE3BI, IPOBEPSITh UX IKCTIEPUMEHTAITBHBIMU
cpeacTBamu, GopMyIHpys IeTb UCCIEAOBaHNS, aHATH3UPOBATh
NOJTy4YeHHBIE Pe3yIbTAaThI U JIeJaTh BEIBOJIBI;

yMEHHE Yy4acTBOBATh B yU€OHO-HUCCIIEIOBATEILCKON paboTe 1Mo OHMOJIOTHH,
HKOJIOTUU U MEIUIIMHE, POBOUMOI Ha 0a3e IMIKOIBHBIX HAYUYHBIX OOIIECTB,
U MyOJIMYHO TIPEICTABIATH MMOJIYYCHHBIE PE3YIbTAaThl HA YIEHUIECKUX
KOH(EpEHIUX;

yYMEHUE OIIEHUBATh THIOTE3bI M TEOPUU O TPOUCXOKICHUH )KU3HH,
YeJI0OBeKa M YeJIOBEUECKUX pac, O MPUINHAX, TIOCIEICTBUAX U CITOCO0aX
Npe0TBpAIICHHUs TJI00aTbHBIX U3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OymyIei mpodeccruoHaabHON
JESTeLHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, IPUPOIOTIOIB30BaHUS,
MEIHIIUHBI, ONOTEXHOJIOTHH, TICUXOJIOTHH, BETEPHHAPUH, CEITLCKOTO
X031CTBa, MUIIEBON IPOMBINIIICHHOCTH, YTIITyOJISITh TO3HABATEIHHBIN
UHTEpEeC, HAMPaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH
npodeccuu U MpoI0JKeHUE OMOJIOTMYECKOro 00pa3oBaHusl B OpraHU3aIMsIX
cpenHero npogecCUOHANIBHOTO U BBICIIETO 00pa30BaHU.
KpurtepuanbHo-HOpMATHBHOE OLleHNBAaHME Y4eOHBIX JOCTHXKEHU I
o0y4yaommxcsi

OTmerka Ouenka ypoBHs Onucanue y4eOHBIX JOCTHKEHUI
YueOHbIX
AOCTUKEHU U
«3» ba3oBsrit OrpaHU4Ye€HHOE TOCTUKEHUE BCEX

IJIAHUPYEMBIX PE3YJbTAaTOB 10 KPUTEPUSIM
orieHKu. BocipounsBeaeHne TpedyemMbIx
3HAHWM, YMEHUHN, HABBIKOB IO 00Pa3ILy.
[Ipu BBITIOJIHEHUU JEUCTBUNA UCIIBITHIBAET
3aTPYJHEHHUSI, KOTOPBIE YCTPAHSIIOTCS MOA
KOHTpoJieM yuutens. MccnenoBarenbekue,
KOMMYHHKATHBHBIC, TH()OPMAITHOHHBIE
pEryJsTUBHBIE YMEHUS HETOCTATOYHO
c(hopMHUpPOBaHBI

«4» bazoBbIit JlocTrKeHue TIIaHUPYEMBIX PE3YJIbTaTOB
0o0yueHus B 1eioM. JlocratouHoe 0OCBOEHUE
TpeOyeMbIX 3HAHUM, YMEHUM, HABBIKOB,
CIOCOOHOCTh MPUMEHSTH UX F3HPEKTUBHO B
3HAKOMBIX cUTyauusx. JleicTBus
CaMOCTOSITEIIbHBIC HIIM C HE3HAYUTEIbHOU
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noMolbto yuurens. Mccnenosarensckue,
KOMMYHUKaTUBHbIE, UH()OPMAIMOHHBIE,
PEryJISITUBHBIE YMEHHUS B I0CTATOYHOM
CTENEeHU CPOPMHUPOBAHBI

«5»

IloBEIIIEHHBIT

[TonHOE MOCTHKEHHE U TIPEBBIIIICHHUE
IUTAHUPYEMBIX PEe3yJIbTaTOB 00YUCHHUS.
CBo0OoniHOE BiajieHHe TpeOyeMbIMU
3HAHUSMHU, YMEHUSIMU, HABBIKAMU,
CIIOCOOHOCTH MPUMEHSTh UX
CaMOCTOATENIBHO U 3(P(PEKTUBHO HE TOJIBKO
B 3HAKOMBIX, HO U B HOBBIX CUTYyaIlHsX.
HccnenoBarenbckrue, KOMMYHUKATUBHBIE,
WH(POPMAIMOHHEIE, PETYJIATHBHBIC YMEHUS
JIOCTATOYHO Pa3BUTHI
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

No

HaumeHoBaHue pa3aenoB U TEM MPOrpaMMbl

KonnuecTBO YacosB

OnexTpoHHble (TU(PPOBBIE)

n/m Bcero| KonTtposbHbie [pakTHuecKue 0bpa3oBaTesbHbIE PECYPCHI
paboThI paboThI

1 |buornorus kak Hayka 1

2 | JKuBble cucTeMbl U UX U3yUEHUE 2

3  |buonorus kineTku 2 1 0.5

4 | XuMHYecKasi OpraHu3alus KIeTKH 10 1

5 |Crpoenue u QyHKIIMH KICTKH 8 2

6 |OOMeH BelecTB U NMpeBpalleHue dHepruu B | 9 1 1
KJICTKE

7 |HacnenctBenHas undopmanus u 9 0.5
peanuzanus €€ B KJIIeTKe

8 JKU3HEHHBII IUKIT KIIETKH 6 1

9 |Crpoenue u GyHKIIMH OPraHU3MOB 17 1 1.5

10 |Pa3mMHOXEHUE W pa3BUTHE OPTaHU3MOB 8 1 1.5

11 |I'eHeTmka — Hayka O HACJIEICTBEHHOCTH H 2 0.5
M3MEHYHUBOCTH OPTaHU3MOB

12 |3aKOHOMEPHOCTH HACJEACTBEHHOCTH 10 1

13 |3aKkOHOMEPHOCTH NU3MEHUYHUBOCTHU 6 1 1

14 |I'eneTuka uenoBeKa 3 0.5

15 |Cenekuus opraHu3MoB 4 1

16 |buorexnonorus u cuHTeTHYECKAst Ononorus | 4 1
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Ne | HammeHnoBaHue pa3iesioB U TEM POIPAMMBI KomnuectBo yacos OnexTpoHHble (TU(PPOBBIE)
n/m Bcero| KontponbHbIe [IpakTuyeckue 00pa3oBaTe/IbHBIC PECYPChI
paboThI paboThI
17 |Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 102 6 13
I[TPOTPAMME
11 KUIACC
Ne |HaumeHoBaHME pa3aesioB ¥ TEM IPOTPaMMBI KonmuecTBo yacos OnexTpoHHbIE (THPPOBHIC)
n/m Bcero| Koutponeabie | Ilpaktudeckue 0bpasoBaTesbHbIE PECYPCHI
paboThI paboThI
1 |3apoxaeHue U pa3BUTHE IBOTIOIMOHHBIX 4 1
NpeCTaBICHUH B OUOIOTHH
2  |MuxkposBomtonus u €€ pe3yibTaThl 14 1 2
3 |MakposBodorus u e€ pe3yabTaThl 6
4 |IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 1 15
3emuie
5 |[Ipoucxoxnenue dyemoBeka — antpororene3 | 10 1 1
6 |Dxosorus — HayKa O B3aMMOOTHOIICHHSIX 3 0.5
OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM
C OKpyKaromiei cpeaoit
7 |Opranu3mbl U cpeia OOUTaHUS 9 1.5
8 |Dxonorus BUIOB U MOMYJISINI 9 0.5
9 |Okosorus coobIecTB. DKOJOTHUECKUE 12 1 0.5
CUCTEMBI
10 |Buocdepa — rimobanbHas 3KocucTEMa 6
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Ne |HanmenoBanue pa3ziesnoB ¥ TEM NPOrpaMMBbl

KonnuecTBO 4acoB

DOnektpoHHbIe (1IU(pOBbHIE)
o0Opa3oBaTeIbHbIE PECYPCHI

/1 Bcero| KonTponbHbie [TpakTuyeckue
paboThI paboThI
11 |YenoBek u OKpy>Karomiasi cpea 6 1
12 |Pe3epBHOE Bpems 8
7.5

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME
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Kaﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

10 kiacce
Ne i/ Tema ypoka Ko - BO J/laTa npoBeeHust
4acoB 10 IVIAHY no ¢gaxkry
1 buonorus kak KOMIJIEKCHas HayKa U KakK 4acTb 1 01.09
COBPEMEHHOT0 00IIeCTBa
2 JXusble cuctemsl U Ux cBoiicTBa. CTapTOBBI 1 02.09
KOHTPOJIb
3 YpoBHEBas opraHu3anys )KUBbIX CUCTEM 1 04.09
4 HcTopus OTKPHITHS U U3yUYEHHUS KIETKH. 1 08.09
Knerounas reopus
) MeTo1b1 MOJIEKYJISIPHON U KJIETOYHOMN 1 09.09
ouonorun. IlpakTrueckas pabora
Nel«M3ydyeHue MeTo0B KIETOYHON OMOJIOTHI
(xpomatorpadusi, anexrpodopes,
nuddepeHnmanpHoe eHTprudyrupoBaHue,
TTIIP)»
6 XVMMHUYECKHUIA COCTaB KJIETKU 1 11.09
7 MuHepalbHbIE BEIIeCTBA KIETKH, UX 1 15.09
OMOJIOTHYECKast POJIb
8 Oprannyeckue BemecTBa KICTKH — OCNKH. 1 16.09
JIabopatopnas padota Nel «OOHapyxeHue
OEJIKOB C MOMOIIBI0 KAYECTBEHHBIX pEeaKLIUm»
9 CaoticTBa, kiaccuukanus u QyHKIHHA OEJTKOB 1 18.09
10 Opranndeckue BeIeCTBa KIETKU — YTIIE€BOJIbI 1 22.09
11 Opranuyeckue BeIecTBa KICTKU — JIUITHIbI 1 23.09
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12 Hyxneunossie kucnotsl. JJHK u PHK. 1 25.09
Jlabopartopnas pabota No2«VccnenoBanue
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KIETOK
pa3IMYHBIX OPTAaHU3MOBY
13 Crpoenue u pynkuuu ATD. [Ipyrue 1 29.09
nykieosuarpudocdarsr (HTD)
14 CexBenupoanue JJHK. MeToasl reHOMUKH, 1 30.09
TPaHCKPUTITOMUKH, POTEOMHUKHU
15 MeTo1bl CTPYKTYPHOU OMOJIOTUH 1 02.10
16 Tunsl ketok. [IpokapuoTnyeckas KieTka 1 06.10
17 CrpoeHune 23yKapuoTHUYECKON KIETKH. 1 07.10
[Ipaktuueckas pabora Nel «3yuenue
CBOMCTB KJIETOUYHON MEMOpPAHbBI»
18 IToBEpXHOCTHBIN annapaT KJIETKU 1 09.10
19 OnnomeMOpaHHbBIE OPTaHOUIBI KJIETKH. 1 13.10
[TpakTrueckas padota Ne2 «3yuenue
JBY)KEHUS LUTOIJIA3Mbl B PACTUTEIBHBIX
KJIETKaX»
20 [ToryaBTOHOMHBIE OPraHOMIBI KIICTKH 1 14.10
MUTOXOHJpUH, IacTubl. JlabopaTopHas
pabota Ne3 «lcciegoBaHue 1mia3mMon3a u
JeTJIa3MOJIM3a B PACTUTEIbHBIX KIETKaX)
21 HememOpanHble OpraHouIbl KIETKU 1 16.10
22 Ctpoenne u QpyHKImH siapa 1 20.10
23 CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 1 21.10

sykapuoT. JlaboparopHas pabota
Ne4«3yuenune cTpoeHUs KIIETOK Pa3IMYHbIX
OpraHU3MOBY»
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24

AccuMUISIUS U TUCCUMUIISALINS — JIBE
CTOpOHBI MeTabon3Ma. Turbsl oOMeHa
BemiecTB. JlabopaTopnas pabora No5
«3y4yeHne KaTaJIuTUYECKOW aKTUBHOCTH
(epMeHTOB (Ha IpUMEPE aMUJIa3bl WIH
KaTayia3bl)»

23.10

25

DepMEHTATUBHBIN XapaKTep peakun
KJIETOYHOIr0 MeTabonusma. JlaboparopHas
pabora Ne6 «3yuenne pepMeHTaTUBHOTO
pacLiernIeHus IEpOKCUaa BOAOPOaA B
PACTUTEIBHBIX U )KUBOTHBIX KIETKAX)

06.11

26

benku-akTMBaTOPHI U OCITKHU-UHTUOUTOPHI

10.11

27

ABTOTpO(dHBIN TUIT 0OMEHA BEIECTB.
PoTOCUHTES

11.11

28

Kontponsnas padota Nel o teme «Kiertka.
@U3HOTIOTHS KIETKN

13.11

29

XemocuHTe3. JlaboparopHas padora No7
«CpaBHeHHe TporieccoB (POTOCHHTE3A U
XEMOCUHTE3a)

17.11

30

AHa’poOHBIC OpraHu3Mbl. Buasl OposkeHuUS.
JIaGopatopnas padota Ne§ «CpaBHeHue
TIPOIIECCOB OPOKCHHS M JIBIXaHHS

18.11

31

AdpoOHBIC OPTaHU3MBI. DTaIlb
SHEPIreTUYECKOT0 0OMEHA

20.11

32

DHeprusi MEMOPAHHOTO TPaJIUEHTA MPOTOHOB.

Cunre3 AT®: pabora nporonnoit ATD-
CUHTA3bI

24.11

33

PeaKHI/II/I MAaTPHUYIHOI'O CMHTC3a

25.11
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34 Tpanckpunums — marpuusbii cuaTe3 PHK 1 27.11
35 Tpancisiius 1 e€ Tarnbl 1 01.12
36 KonupoBanue amunokuciot. Posis pubocom B 1 02.12
OouocuHTe3e Oenka
37 Opranu3zainus reHoma y npoKapuoT U 1 04.12
dyKapuoT. MoJIeKyIsIpHbIC MEXaHU3MBI
OKCIIPECCUU TCHOB Y DYKApHUOT
38 KontponbHas padora Ne2 mo teme 1 08.12
«AHa3pOOHbBIE U aDPOOHBIE OPTraHU3MBI.
Cunte3 PHK»
39 Bupycsl — HekseTouHble (POPMBI KU3HU U 1 09.12
oOnuratHble apa3uThl. [IpakTryeckas padora
No2 «Co3pganue Mojaenu BUpycay
40 BupycHblie 3a001eBaHus YEIOBEKA, )KUBOTHBIX, 1 11.12
pacTeHui
41 HanorexHoioruu B OMOJIOTHA U METUIINHE 1 15.12
42 JKU3HEHHBII TUKIT KIIETKH 1 16.12
43 Martpuunsiit cuntes JJHK 1 18.12
44 Xpomocomsl. JlabopaTopHast pabora Ne9 1 22.12
«M3ydeHre XpoMOCOM Ha TOTOBBIX
MUKpOTIpenapaTax»
45 JleneHne KIIeTKH — MHUTO3 1 23.12
46 Tunel k1eTok. Kaprokunes u IUTOKUHES. 1 25.12
Jlabopatopnas padota Nel(0 «HaGmronenue
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha
TOTOBBIX MUKPOIIPEnaparax)»
47 Perynsinus )KM3HEHHOTO UKJIA KJIETOK 1 29.12
48 Opranus3M Kak €IJMHOE 11eJI0€ 1 30.12
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49 Tkanu pactenuii. Jlabopatopnast padota Nell 1 12.01
«/3ydeHune TKaHel pacTeHUN»

50 TkaHu ’KUBOTHBIX U YenoBeka. JlabopaTopHas 1 13.01
pabora Nel?2 «J3yueHne TKaHeH JKUBOTHBIX)»

o1 Opransl. CucteMsl opranoB. JlabopatopHas 1 15.01
pabota 13 «3yueHue opraHoB IIBETKOBOTO
paCTCHUS

52 Ornopa Tesia OpraHu3MoB 1 19.01

53 JIBH>KEHUE OpraHru3MOB 1 20.01

54 [Tutanue opranru3MoB 1 22.01

55 [TuTanve MO3BOHOUYHBIX )KUBOTHBIX. 1 26.01
[TumnieBapuTENIbHAS CHCTEMA YEJIOBEKA

56 JIpIxaHue opraHu3MoB 1 27.01

57 JIpIxaHHE TT03BOHOYHBIX KUBOTHBIX U 1 29.01
YeJIoBeKa

58 Tpa"cnopT BemecTB y OpraHu3MOB 1 02.02

59 KpoBeHocHas cucreMa mo3BOHOYHBIX 1 03.02
’KUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3zmMoB 1 05.02

61 3ammra y OpraHu3MoB 1 09.02

62 NMMmyHHas cucTema 4esioBeKa 1 10.02

63 PazapaxxuMoCTh U Peryisius y OpraHu3MOB 1 12.02

64 ['ymopanbpHas peryasnust U SHIOKPUHHAs 1 16.02
CUCTEMa >KHBOTHBIX M YEJIOBEKa

65 @opMbl Pa3MHOKEHHSI OPTaHU3MOB 1 17.02

66 [lonoBoe pa3MHOXKEHUE 1 19.02

67 Meiio3 1 24.02
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68

["ameTorenes. O6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KiIeTOK. JIabopaTtopHas padota Nel4
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOTIpEnapaTaxy»

26.02

69

NuauBuayanpHOE pa3BUTHE OPTAHU3MOB —
OHTOI'CHE3

02.03

70

3akiazKa OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX
JUCTKOB

03.03

71

Poct u pazButue xuBOTHBIX. JlabopaTopHas
pabora Nel5 «BrisiBieHHE MPU3HAKOB
CXOJICTBA 3apOABILIEH IT03BOHOYHBIX
KUBOTHBIX)»

05.03

72

Pa3mMHOXeHHE 1 pa3BUTHE PACTCHUH.
Jlaboparopnas pabora Nel6 «CtpoeHue
OPTaHOB Pa3MHOCHHUSI BBICIIIX PACTEHUI

10.03

73

I/ICTOpI/IH CTAHOBJICHHUA U pa3BUTUA T'CHCTHUKHU
KadK HayKH

12.03

74

OCHOBHBIE TTOHSTHUS M CHMBOJIBI TCHETUKH.
JIaGopatopnas padota Nel8 «JIpozodua kak
O00BEKT T€HETHYECKHUX MCCIICIOBAHUI

16.03

75

3aKOHOMEPHOCTH HACIEAOBaHUS MPU3HAKOB.
MonorubpuIHOe CKpEIIUBaHNE.
[Ipaktuueckas pabora Ne3 «3yuenue
PE3yNIBTaTOB MOHOTHOPUIHOTO CKPEIINBAHUS
y 1p030UITBDY

17.03

76

[{uTonornueckue OCHOBBI MOHOTHOPHTHOTO
CKpENIUBAHUS

19.03
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77 Ananuzupytouiee ckpemubanue. Hemonnoe 1 23.03
JTOMUHUPOBAHUE
/8 HuruOpunnoe ckpeuuBanue. [Ipaktuyeckas 1 24.03
pabora Ned «3yyeHue pe3yabTaToB
JUTHOPUAHOTO CKPEIMBAaHUS Y APO30(DUITBD)
79 [uTonornyeckrue OCHOBBI IUTUOPUIHOTO 1 26.03
CKpEIMBaHUS
80 CuenneHHoe HacaeJOBAHUE MTPU3HAKOB 1 06.04
81 XpOMOCOMHasl TEOPHS HACTEJCTBEHHOCTH 1 07.04
82 ['enetuka nona 1 09.04
83 ['eHoTHI KaK 11EI0CTHAS CUCTEMa 1 13.04
84 ['eHeTMYECKHI1 KOHTPOJIb PA3BUTHS PACTEHUM, 1 14.04
YKUBOTHBIX M YCJIOBEKA
85 N3meHunBOCTh pU3HAKOB. BUbI 1 16.04
U3MEHUYNBOCTHU
86 MoaudukanuonHass I3MEHUUBOCTh 1 20.04
87 BapuanuonHsiit psi v BapralimoHHas KpUBas. 1 21.04
Jlabopartopnas pabora Nel9 «MccnenoBanue
3aKOHOMEPHOCTEH MOAU(DHUKAITMOHHON
n3MeHunBocTU. [locTpoeHne BapuaimoHHOTO
psia U BApUAMOHHON KPUBOM»
88 ['eHoTHTIMYECKAsT K3BMEHYUBOCTb. 1 23.04
KoMOnHaTuBHAs H3MEHYMBOCTD
89 MyTannonHas u3MeHUHBOCTh. [IpakTrueckas 1 27.04
pabota Ne5 «Myranuu y npo3oduisl (Ha
TOTOBBIX MUKPOIIPEnaparax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca. 1 28.04

DONHUTeHEeTHKA U SIIMTCHOMMKA
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91

I'eneruka yenoseka. IlpakTuueckas padora
Ne6 «CocTaBneHue n aHan3 poJOCIOBHOM

30.04

92

MeToasl MEMUIIMHCKOU T'€HETUKH

04.05

93

3HayYeHUe MEIUIIMHCKON TEHETUKH B
MIPEIOTBPAIICHUH U JICYCHUN TeHETUICCKUX
3a00JIEBaHUI YEJTOBEKA

05.05

94

OcHoBHbI€ NOHATUSA cenekuuu. JlabopaTopHas
pabora Ne20 «M3yueHne copToB KyJbTYpHBIX
pacTeHuil ¥ MOPOJI JOMAIIHUX >KUBOTHBIX)

07.05

95

MeTo1bl CeNeKIIMOHHON PaOOTHI.
Jlaboparopnas pabora No2 1 «M3yueHue
METOJIOB CEJICKITUH PACTCHHI

11.05

96

JIOCTH>KEHUS CENEKIIUU PACTEHUN U
KUBOTHBIX. [IpakTHueckas padora Ne7
«IIpuBHBKa pacTeHUIN»

12.05

97

COXpaHeHI/IG, HN3YyUCHHC U UCIIOJIB30BAHNC
I'CHCTUYCCKUX PCCYPCOB

14.05

98

bruoTexHomorus Kak Hayka U oTpacib
npousBozacTBa. [IpakTudeckas pabora
Ne8«M3yuenne 00bEKTOB OMOTEXHOIOT I

18.05

99

OCHOBHBIC HaINPABJICHUS CHHTETUIECKON
OuoJIOrun

19.05

100

KontponbHas padota Ne3 o teme «Mutos.
Meito3»

21.05

101

XpOMOCOMHaﬂ N I'CHHAas MHXXCHCPHA.
MGI{I/IHI/IHCKI/IG OMOTEXHOJIOTHU

25.05

102

Pesepruriii ypok. [loBTopenune, o6006meHue,
CHCTEeMaTHU3alus 3HaHUU

26.05
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Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

11 kaace
Ne i/ Tema ypoka Ko - BO J/laTa npoBeeHust
4acoB 10 IVIAHY no ¢gaxkry

1 OpoaonnonHas teopus Y. /lapsuna 1 02.09

2 JIBMKyIIME CUIIBI HBOJIFOLUMU BUJOB 110 Y. 1 04.09
JapBuny

3 Boprba 3a cymiecTBoBaHuE, €CTECTBEHHBIN U 1 07.09
MCKYCCTBEHHBIN 0TOOP

4 dopMUpOBaHUE CUHTETUYECKOU TEOPHUH 1 09.09
HBOJTIOIIAU

5 DTanbl 3BOIIOLMOHHOIO TIpoIlecca: 1 11.09
MUKPOIBOJIIOLIMS 1 MAKPOIBOIIOIHS

6 [Tonymsitiust — 3y1eMeHTapHasi eIUHUALIA 1 14.09
HBOJTIOIIUHU

7 3akoH reHeTudYeckoro pasHoBecus Jx. Xapmu, 1 16.09
B. BaiinGepra. JJabopaTtopHas padota
Nel «BrlsiBieHHE U3MEHUMBOCTH Y 0COOEH
OJTHOTO BUJIA»

8 DneMeHTapHbIe (PAKTOPBI BOJIOIUHN 1 18.09

9 Oddext ocHoBaTena. DPGheKT OyTHIIIOUHOTO 1 21.09
TOPJIBITITKA

10 Murpanuu. M3osiiiun nonyisiiuid: 1 23.09
reorpadudeckas, Onojgoruyeckas

11 EcTtecTBeHHBIi 0TOOP — HanpaBiIsOUIUN 1 25.09

(dbakTop PBOTIONNN
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12

ITonoBoit oTOOp

28.09

13

[Iprcnoco6IeHHOCTh OPraHU3MOB Kak
pe3yapTaT MUKpO3BoJonuu. JlabopatopHas
pabora Ne2 «3yuenune apomop(}o30B u
MJIA0AJaNTalUi Y pACTEHUN U )KUBOTHBIX)

30.09

14

[Ipumepsbl TprCcOCOOIEHUN Y OPraHU3MOB:
Mopdonornyeckue, GU3noIOrH4ecKue,
OMOXHMHYECKHUE, TIOBEJICHUIECKHE.
Jlaboparopnas pabora Ne3 «IIpucnocobnenust
OpPTraHMW3MOB U UX OTHOCHUTEIIbHAS
1EJIeCO00Pa3HOCTH

02.10

15

Bu, ero Kputepuu M CTPyKTypa.
Jlaboparopnas pabora Ne4«CpaBHeHUE BHIOB
110 MOP(OJIOTHUECKOMY KPUTEPHIO»

05.10

16

CtpykTypa BUIa

07.10

17

BunooOpa3oBanue kak pe3yibTar
MUKPO3BOJIIOIINH

09.10

18

CBs3b MHUKPOIBOJONWHU U SITUACMHOJIOTUH

12.10

19

MakposBomntonus. [TaneonTonornueckue
METO/Ibl U3y4YEHUS DBOJTIOLINHU

14.10

20

buoreorpadguueckue METOIbI U3YUCHHUS
ABOJIIOLIAN

16.10

21

OMOPHOTIOTUYECKHUE U CPABHUTEIHHO-
MOP(OJTOTUYECKUE METOABI U3yUCHUS
ABOJIIOLIAN

19.10

22

MounekynsipHO-TeHETHIECKHE, OMOXUMUYECKUE
Y MAaTEMATUYECKUE METOJIbl U3YUCHUS
ABOJIIOLIAA

21.10
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23 OO611ue 3aKOHOMEPHOCTH IBOJTIOIUU 1 23.10
24 AnanTtuBHas panguanua. HepaBHOMEpHOCTD 1 06.11
TEMITOB DBOJIIOITUT
25 HayuHble runores3sl NpOUCX0KACHUS KU3ZHU 1 09.11
Ha 3emie
26 JloHayuHbI€ TIPEACTaBICHUSI O 3aPOKICHUU 1 11.11
KU3HU
27 OCHOBHBIE 3TaIlbl HEOPTaHUYECKOMN IBOJIKOLINH 1 13.11
28 I'unoTe3bl 3apoKACHUS KU3ZHU 1 16.11
29 Uctopus 3eMnu U METO/IbI €€ U3YUECHHUS. 1 18.11
Jlaboparopnas pabora No5 «3yuenue u
OIMMCAHHME UCKOIAEMBIX OCTATKOB JIPEBHUX
OpPTaHHU3MOBY
30 HauanbHbie 3Tanbl OpraHnyeCcKon SBOJTIOIUU 1 20.11
31 DBOJIIOIUS SYKAPUOT 1 23.11
32 OCHOBHBIE ATaIlbl YBOTIOLNH PACTUTEIIHHOTO 1 25.11
mupa. [Ipaktrueckas pabota Nel «M3yuenwne
0COOEHHOCTEW CTPOCHUS pACTEHUN Pa3HbIX
OTJICTIOBY
33 OCHOBHBIE ATaIlbl BOJIIOLMH )KUBOTHOTO MHUPa 1 27.11
34 DBOJIOIMS KUBOTHBIX. [IpakTuueckas padora 1 30.11
Ne2 «M3yyenue ocoOeHHOCTEH CTPOCHUS
MMO3BOHOYHBIX JKUBOTHBIX)
35 Pa3Butue xu3Hu Ha 3eMJie 1o 3pam U 1 02.12
nepuoiaM
36 MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE 1 04.12

KPHU3HCHI POLIIIOTO
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37 CoBpeMEeHHBII 3KOJIOTMYECKHI KPU3HUC, €r0 1 07.12
0COOEHHOCTH
38 CoBpemMeHHasi cucTeMa OpraHuYecKoro Mupa. 1 09.12
OCHOBHBIC CHCTEMAaTHYECKHUE TPYIIITHI
OpraHn3MOB
39 KontponbHas pabora Nel o teme 1 11.12
«OBomrorus. Teopuu 3apoKaeHUs KU3HA Ha
3emie.»
40 AHTPONOJIOTUSI — HayKa O YEJIOBEKE 1 14.12
41 Pas3ButHe npencraBieHuil 0 IPOUCXOKACHUN 1 16.12
YeJioBeKa
42 MecTo yenoBeka B CUCTEME OPraHUYECKOTO 1 18.12
mupa. JlabopaTopnas pabora Ne6«3yuenue
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM))
43 JIBIOKYIIME CHUITBI AaHTPOIIOTEHE3a 1 21.12
44 CooTHoIlIEHNE OMOJIOTUYECKUX U COLIHAIbHBIX 1 23.12
(aKTOpOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaJIMM aHTPOIIOTEHE3a 1 25.12
46 [laneoreHeTrka M najcoreHOMUKa 1 28.12
47 DBOJIIOIUS COBPEMEHHOTO YEJIOBEKA 1 30.12
48 Yenoseueckue packl. [Ipaktuueckas paboTa 1 11.01
Ne3 «3ydeHue s3K0JIOTHUECKUX aJlanTalui
YeJIOBEKa
49 MexauCIUIUIMHAPHBIE METO/Ibl AaHTPOIIOJIOT U 1 13.01
50 3apoxaeHUE U PA3BUTUE SKOJIOTHH 1 15.01
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o1 Mertopst sxonoruu. Jlabopatopnas padora Ne7 1 18.01
«3ydeHne MeTO10B SKOJIOTHUECKHIX
HCCIIEJOBAHUI
52 3HadYeHUe IKOJOTUUECKUX 3HAHUH ISt 1 20.01
YeJI0BeKa
53 DKOJIOTMYECKUE (PAKTOPHI 1 22.01
54 Abuotuyeckue dakTopbl. CBET Kak 1 25.01
sKonorndeckuit pakrop. JlabopatopHas
pabota Ne® «BpIsiBIeHUE NpUCTIOCOOICHUN
OpPraHU3MOB K BIIMSTHUIO CBETa)
55 Abuotndeckue daxktopbl. TemmnepaTypa Kak 1 27.01
sKosorndeckuit pakrop. JlabopaTopHas
pabota Ne9 «BeisiBneHuE NpUCOCcOOIeHUN
OpPraHU3MOB K BIIMSIHUIO TEMIICPATYPhI»
56 AbGuoTtndeckue ¢hakTopbl. BiaXXHOCTh Kak 1 29.01
sKosorudeckuit pakrop. Jlaboparopuas
pabota Nel0 «AHaToMHuueckue 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS
o/ Cpenpl 06UTaHMS OPTaHU3MOB 1 01.02
58 buonorundeckue puTMbl 1 03.02
59 JKusnennsie HOpMbI OpraHu3MOB 1 05.02
60 brortnueckue haxTopsl 1 08.02
61 3HaueHne OMOTHYECKNX B3aUMOIEUCTBUM I 1 10.02
CYIIIECTBOBAHUS OPTAaHU3MOB B CPEJIe
oOuTaHus
62 DKOJIOTUYECKHE XapaAKTEPUCTUKH MOIMYJISIIHH 1 12.02
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63 OcCHOBHbIE MTOKA3aTENU MOMYJISIIUU: 1 15.02
YHCJICHHOCTD, TUIOTHOCTh, BO3PACTHAS H
I0JIOBAsI CTPYKTypa
64 OcHOBHbIE TTOKA3aTENU MOMYJISIIIUN: 1 17.02
POKIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIUN
65 DKOJIOTMYECKasi CTPYKTYypa MOMYJISIIIUN 1 19.02
66 JlvHamuyKa nonyisiuuu U €€ peryisius 1 20.02
67 KpuBsie pocTa YMCIEHHOCTH NOMYJIALNH. 1 24.02
KpuBble BEDKMBaHUS
68 Dkonorudeckas Humia Buja. JlaboparopHas 1 26.02
pabota Nell «IIpucnocoGaenus cemsiH
pPacTCHUI K PacCEIICHUIO
69 Buj kak cucrteMa nomyJisiiuid. 1 01.03
3aKOHOMEPHOCTH TOBE/IEHUS U MUTPALIHA
KUBOTHBIX
70 KonrtponbHas pabora Ne2 o Teme 1 03.03
«AHTPONOJOTHSI. DKOJIOTHSI»
71 Co00111ecTBO OpraHu3MOB — OHOIICHO3 1 05.03
72 DKocuCcTeMa KaK OTKPhITas CHCTEMa 1 10.03
73 KpyroBopoT BeliecTB ¥ TOTOK YHEPTUH B 1 12.03
HKOCUCTEME
74 OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI 1 15.03
75 DKOJOTUYECKHUE TTHPAMUIBI 1 17.03
76 W3meneHust cooOIecTB — CYKIECCUU 1 19.03
77 [IpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03€P U 1 22.03

peK. DKOCHUCTEMbI MOPEN U OKEAHOB
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/8 [IpuponHble 3KOCUCTEMBI. DKOCUCTEMBI TYHIP, 1 24.03
JIECOB, CTEIEH, IyCThIHDb

79 AHTpPONOreHHbIE SKOCUCTEMBI 1 26.03

80 Ypb6oskocuctemsl. [Ipaktuueckas pabota 1 05.04
Ned«M3yuenue u onvcanue ypOOIKOCUCTEMBI»

81 3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX 1 07.04
B3aUMOJICICTBUI OPTraHU3MOB B DKOCHUCTEMAX

82 MexaHu3MBbl BO3IEUCTBUS 3arpPA3HECHUIM 1 09.04
pa3HBIX THIIOB HA CYOOPTaHU3MEHHOM,
OpPTaHU3MEHHOM, TOMYJSITUOHHOM H
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obmeranerapras 06009Ka 1 12.04
3emuu

84 VYuenue B. 1. Bepnanckoro o 6uochepe 1 14.04

85 3aKOHOMEPHOCTH CYIIECTBOBAaHMS OMOCHEpHI 1 16.04

86 KpyroBopoTs! BeliecTB 1 OMOre0XUMHUIECKHE 1 19.04
ITUKJTBI

87 3oHanbHOCTH Orocdepnl. OCHOBHBIE OMOMBI 1 21.04
CyIIu

88 YcToitunBoCTh OMOChEpPHI 1 23.04

89 DKOJIOTHYECKHE KPUZUCHI U UX TPUINHBI 1 26.04

90 BozneiicTBue uenoBeka Ha 6uochepy 1 28.04

91 AHTPOIIOT€HHOE BO3/ICHCTBUE Ha 1 30.04
pacTUTENbHBIN U KUBOTHBIA MHUp. OXpaHa
IPUPOIBI

92 KonrtponbHas pabota Ne3 o teme 1 05.05

«Jkonorudeckue cuctemul. brochepar
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93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTIO Pa3BUTHS 1 07.05
YeJIOBEYCCTBA U TIPUPOJIBI

94 PanrionanbHO€ PUPOAONOIB30BaHUE U 1 12.05
COXpaHEeHHe OMOJIOTrHYECKOro pa3HOOOpa3us
3emin

95 O606mmenue o Teme «MHUKPOIBOIIONHUS U €€ 1 14.05
PE3YJIBTATHD)

96 O6006menue o Teme «Makpo3BOJIOIUSA U €€ 11 19.05
PE3YJIBTATHD)

97 O606menue o teme «IIpoucxoxaeHue u 1 21.05
pa3BUTHE KU3HU HA 3eMIIe»

98 O606menue o reme «IIpoucxoxaeHue 1 24.05
YeJIOBEKA — AHTPOIIOTCHE3)

99 O060061menune o TeMe «IKOJOTHs — HayKa O 1 26.05
B3aMMOOTHOIIICHHSX OPTaHU3MOBY

100 0O606menue o Teme «OpraHu3Mbl U cpeia 1
OOHUTaHUA»

101 O00011eHME 10 TEME «IDKOJIOTUS BUIOB U 1
TIOITYJIS LA

102 O606menue o reme «buocdepa — rinodanbHAS 1

OKOCHCTCMa»
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ITPOBEPAEMBIE HA EI'3 11O BUOJIOT'UH TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUAA OCHOBHOM
OBPA3OBATEJBHOMU ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NnpoBepsieMoro
TpeOOBAHUA

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3yJIbTATaM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl CpeJHero o01ero o0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUH O MECTE M POJIM OUOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHHUU
COBPEMEHHON €CTECTBEHHOHAYYHON KApTUHBI MUpPA, B MO3HAHUU 3aKOHOB MPUPOABI M PEUIEHUN YKU3HEHHO
BaXXHBIX COLIMAIBHO-3THYECKUX, SKOHOMHUYECKUX, IKOJIOTHYECKUX MPOOIJIEM YeJIOBEYECTBA, a TAK)KE B PEILICHUH
BOMPOCOB PAllMOHAIBHOTO MPHUPOIOINOIL30BaHNs, B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHS K TMPHUPOJE,
0OIIIECTBY, YEJIOBEKY; O BKJIaJIe POCCUMCKUX U 3apYOSKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTUU

Brnanenue cucremoli 3HaHHIT 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHUS, MCTOJb3YEMbIX B OMOJIOTHUECKUX
UCCJIEIOBAHUAX JKUBBIX 00BEKTOB U IKOCUCTEM (OMHUCaHNEe, U3MEPEHHE, IPOBEIeHNE HAOII0IeH!H ); crioco0aMu
BBISIBJIICHUS M OLICHKM aHTPOIIOT€HHBIX U3MEHEHUM B IIPUPOJIE.

YMeHre BBIIBUTATh THUIOTE3bl, MPOBEPITH HUX DKCIEPUMEHTAIBHBIMH CpPEICTBAMH, (GOPMYIHUPYS UETb
VCCIIEI0BaHMsl, AaHAJIM3UPOBATH IOJIYUYECHHBIE PE3YJIbTATHI U JI€JIATh BHIBOJIBI.

BrisiBieHrne 3aBUCUMOCTH MEXKAY HCCIENYEeMBIMH BEJIMYUHAMH, OOBSICHEHHE TOJIYYEHHBIX PE3YyJIbTaTOB H
dbopMynrpoBaHUE BHIBOJOB C MCIIOIH30BAHUEM HAYYHBIX MOHIATHM, TEOPUA U 3aKOHOB

YMeHue BIajeTh CUCTEMOM OMONOTHYECKUX 3HAHUW, KOTOPAasi BKIIOUAET: OCHOBOIIOJIATAONINE OHOIOTHYECKUE
TEpPMUHBI ¥ IOHATHUS (’KU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BU/I, MOMYJISIH, YKOCUCTEMA, OMOIIeH03, Orocdepa;
METa00IM3M, TOMEOCTa3, KJIETOYHBI UMMYHUTET, OMOCHHTE3 OeNKa, OMONOIMMEPHI, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCHPOM3BEACHUE, HACIIEACTBEHHOCTh, I3MEHYMBOCTh, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

Ooumostormueckue Teopun: kierounas teopus T. [lIBanna, M. [lnetinena, P. BupxoBa; KIoHaIbHO-CEICKTUBHOTO
ummyHurera I1. Dpnux, W.M. MeuHnukoBa, XpoMOCOMHasi Teopusi HacjeAcTBeHHocTH T. MopraHa, 3akoH
3apoasiieBoro cxonacrsa K. bapa, spomonnonHas teopust Y. /JlapBuHa, CuHTETHYECKAash TEOPHS SBOJIIOLINM,
teopus antponorenesa Y. Jlapsuna; reopust 6uoreorieno3a B.H. Cykauépa; yuenune H.W. BaBunosa o nienTpax
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Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIposepsiembie TPeOOBAHUA K NPEeIMETHBIM Pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
MPOrpaMMbl CpeHero o01ero o0pa3oBaHus

MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYpPHBIX pacTeHuid, yuenne A.H. CeBepiioBa o MyTsSX U HAMPaBICHUSIX
sBomtonnu, yuenue B.W. BepHanckoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usl MOTOMKOB TEPBOTO TMOKOJCHUS, PAaCIICIUICHUs] MPU3HAKOB, HE3aBHUCUMOTO Hacle-
JIOBaHUs TNpU3HAKOB ['. MeHens; CUEIUIEHHOrO HACJIEI0BaHUs MPU3HAKOB M HAPYIICHUS CLEIJICHUS T'€HOB
T. Moprana; TOMOJOTHYECKHMX PSAOB B HAcieICTBEHHOM u3MeHuuBocTh H.M. BaBunoBa; reHernueckoro
paBHoBecusi JIx. Xapau u B. BaiinOepra; 3apoasimieBoro cxojactBa K. bapa; Ouorenermdeckuit 3akoH
3. I'ekkenst, @. Mromnnepa);

MPUHIUIIBI (AUCTOTHI TaMET, KOMILUIEMEHTAPHOCTH ),

npaBuia (MuauMmyma FO. JInGuxa, 2K0IOrnuecKoi mupaMuabl Yucesl, 0MOMacChl U DHEPTUHN);

runotesbl (koarepBaTtHoit A.M. Onapuna, nepsuanoro 6ymnsoHa J[x. Xomaeitna, mukpocdep C. Dokca, pudoznma
T. Yek)

YMeHue peuiatb ITONCKOBLIC OMOJIOTHYECKHE 3aJa4¥; BbIABJITL INIPHUYUHHO-CICICTBCHHLIC  CBA3U
MCIKAY UCCIICAYCMbIMHA OMOJIOrTYECKUMH O6"I>€KTaMI/I, ImponeccaMu 1 ABJICHIIMU, ICJIATh BBIBOJABI U IIPOT'HO3LI HA
OCHOBAHHUMH ITIOJTYYCHHBIX PC3YJIbTATOB,

COCTABJATh TCHOTHIIMYCCKUC CXCMbI CKPCHIMBAHUA JIA PA3HBIX THUIIOB HACJICAOBAHUA ITPU3HAKOB Y OPraHHU3MOB,
COCTABJIATH CXCMBI IICPCHOCA BCIICCTB M OHCPI'MHM B 9KOCHUCTCMAX (HGHI/I I[N TaHMW:A, ITNIIICBBIC CGTI/I)

YMeHune ycTaHaBIMBATh B3aUMOCBS3H MEXKIY CTPOCHUEM U G YHKIIUSIMH: OPTraHOUIOB, KIIETOK Pa3HbIX TKaHEH,
opraHaMu W CHCTEMaMH OpPraHOB Yy PAcCTEHUH, KUBOTHBIX W YEJIOBEKAa; MEXKIy dTamaMu OOMEHa BEIIECTB;
dTamamMu KIETOYHOTO IMKJIA W SKM3HEHHBIX IWKJIOB OPTraHW3MOB; AdTalmaMu SMOPHOHAIBLHOTO DPAa3BUTHUS,
TEeHOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM H (DAaKTOpaMU Cpe/ibl OOUTAHUS; TTPOIIECCAMH IBOJIIOIUH; IBIKYIITUMHU
CWJIAMH aHTPOTIOTEHE3a; KOMIIOHEHTAMHU PA3IMYHBIX IKOCUCTEM M MPUCTIOCOOJIECHUSIMU K HUM OPTaHNU3MOB

YMeHue BBIACJIATh CYHNICCTBCHHBIC IIPU3HAKHU !
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Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIposepsiembie TPeOOBAHUA K NPEeIMETHBIM Pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
MPOrpaMMbl CpeHero o01ero o0pa3oBaHus

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U 3YKAPHOT; OJHOKIECTOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OMOreo1eHO30B, IKOCUCTEM U OMOC(Eepsl; CTPOSHUS OPraHOB U CUCTEM OPraHOB PACTEHUH, JKUBOTHBIX, YEJIO-
BEKa; IMPOIIECCOB JKMU3HEIECATEIHHOCTH, MPOTEKAOIINX B OpPraHW3MaxX PacCTCHH, >KUBOTHBIX W YEIIOBEKa;
OMOJIOTMYECKUX TPOIIeCCOB: OOMEHa BellecTB (MeTrabonu3M), WHGOpPMAMK M MPEeBpAIllEeHUs DHEPruH,
OpokeHus1, aBTOTPO(HOT0 U TeTepoTpOPHOTO TUIIOB MUTAHUS, (POTOCHUHTE3a U XEMOCUHTE3a, MUTO3a, MeH03a,
ramMeToreHesa, sMOproreHe3a, MoCTIMOPHOHATIBHOTO Pa3BUTHSA, Pa3MHOKEHUS, HHIWBUYaTbHOTO Pa3BUTHUS
opraHu3ma (OHTOreHe3a), B3aMMOJCHCTBUS TIE€HOB, TIeTepo3uca; JEHCTBUM HCKYCCTBEHHOIO OTOOpa,
CTAaOMIM3UPYIOUIETO, JBWXKYIIETO U Pa3pblBAIOLIETO E€CTECTBEHHOIO O0TOOpa; ayulonaTpu4eckoro M
CUMIIATPUYECKOTO BHI0O00PA30BAHMS, BIMSHHS JBIKYIIAX CHJI SBOJIOIMH HAa TEHOQOHI TOMYJISIUH;
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHMsI, YepeJOBaHMs HANpaBICHUN HBOJIIOLIMU; KPYrOBOPOTA
BEIIECTB U NOTOKA YHEPTHH B SKOCUCTEMAX

ChopMHPOBAHHOCTh YMEHHMSI BBIIEIATh CYIIECTBCHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPHUOT U DYKApPHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, BHIOB, OHOIE€OIIEHO30B M 3KOCHUCTEM; OCOOEHHOCTH
OpOIECCOB OOMEHa BEIICCTB M MPEBPAICHUS DJHEPIHMH B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOIO U
DHEPreTHYCCKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOJOTBOPCHHS, Pa3BUTHI W Pa3MHOKCHHS,
MHIMBH/yaJbHOTO Pa3BHTHsA OpraHu3Ma (OHTOreHe3a), OOpPHOBI 3a CYIECTBOBAHME, €CTECTBEHHOrO OTOOpA,
BU000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, BIMSHHS KOMIIOHEHTOB dKOCHCTEM,
AHTPOIIOTCHHBIX U3MCHCHUH B 9KOCHCTEMAaX CBOCH MECTHOCTH, KPYyTOBOPOTA BEIISCTB U MPEBPAICHUS SHEPT UU
B Onocdepe

YMeHre HCIoiIb30BaTh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJOTHIO W CUMBOJUKY IS
JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYII; B3aUMOCBSI3H OPraHU3MOB U CPEbI
OoOWTaHWs; €AMHCTBA YEJIIOBEUECKHIX Pac; HEOOXOJUMOCTH 3I0POBOT0 00pa3a KU3HH, COXPAHEHUS pa3HOOOpasHs
BUJIOB 1 SKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHMS TPUPOJIbI U YEJIOBEUECTBA
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Kon IIposepsiembie TPeOOBAHUA K NPEeIMETHBIM Pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
NpoBepPsieMoro IPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus
TpeOOBaAHUA

YMenue KPUTHUYCCKHU OLICHNBATDH I/IH(i)OpMaI_[I/IIO OHMOJIOTMYECKOTO COACPIKAaHHUA, MHTCPIIPETUPOBATH OTUYCCKUC
9 ACIICKTblI COBPCMCHHLBIX I/ICCJIeI[OBaHI/Iﬁ B 6I/IOHOFI/II/I, MCAOAUIIUHC, 6I/IOT€XHOHOFI/II/I; paccMaTpuBaThb rJ100aJILHBIC
9KOJIOTNYCCKUC HpO6HCMBI COBPCMCHHOCTH, (I)OpMI/IpOBaTB 110 OTHOIICHHUIO K HUM CO6CTB€HHYIO IIO3NII IO

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 BUOJIOT'NAN

Kon IIpoBepsieMblil 3JIEMEHT COAepPKaHUSA
1 buosiorus kak Hayka. JKuBble CHCTEMBI U UX U3YyYEHUE
CoBpeMeHHass OuoONOrMsI — KOMIUIEKCHas Hayka. buonoruueckne Hayku M H3ydaeMmble MMM IPOOJIEMBI.

dyHaaMeHTaIbHbIe, MPUKIIATHBIE U TOMCKOBBIE HAyYHbIE UCCIICIOBAHUS B OMOJIOTHUH.

1.1 |3nadenue Ouonoruu B GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. [Ipodeccuu, cBsizaHHbIe €
Oouonoruei. 3HaueHHe OMOJOTHM B MPAKTUYECKOM MESATEIBHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SMCTBE,
MIPOMBITINICHHOCTH, OXPaHe MPUPO/IbI

XKuBbie cucTemMbl Kak npeamMeT u3ydeHus Ouosioruu. CBOMCTBA JKUBBIX CHCTEM: €IMHCTBO XMMHUYECKOI'O COCTaBa,
JUCKPETHOCTh U LEJIOCTHOCTh, CIIOXKHOCTh M YHOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHHU3aLHus,
CaMOBOCIIPOM3BEACHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

12 YPpOBHM OpraHu3ally KUBBIX CUCTEM: MOJIEKYJSPHBIM, KJIECTOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, IKOCHUCTEMHBIN (OmoreorneHoTHueckuii), o6mocdepusrii. IIpomecchl, MPOUCXOAANINE B KUBBIX CHCTEMaXx.
OcHOBHBIE NTPU3HAKY XUBOTO. JKM3Hb KaK (hopma CyIIeCTBOBAaHUS MATEPHUH

13 Mertoasl Omosiorudeckoit Hayku. HaOmrogeHnue, u3MepeHne, SKCIepUMEHT, CUCTeMaTh3alusl, MeTaanainus. [loastue o

3aBHCUMOM M He3aBHCUMOW nepeMeHHou. [InanupoBanue skcnepumenTa. [locranoBka u nposepka runore3. Hynesas
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Kon

IIpoBepsieMbIH 3JIEMEHT COAECPKAHUS

runore3a. llonarue BrIOOpKU U e€ pocrtoBepHOCThb. Pa3zdbpoc B Ouonormyeckux AaHHbIX. OLEHKAa JTOCTOBEPHOCTHU
MOJIYYEHHBIX pe3yJbTaToB. [[pUunHbI HCKaXKeHUsl pe3yJIbTaToB dKcnepuMenTa. [IoHsITHe cTaTHCTUYECKOro TecTa

Kierka kak Onosioruyeckasi CuCteMa

2.1

Kinertka — cTpykTypHO-QpyHKIIMOHANIbHAS eAMHUIIA KUBOTO. McTopust oTKphITHs KiIeTku. PaboTsl P. I'yka, A. JleBeHryxka.
Knerounas teopus (T. llIBanu, M. Illneiinen, P. BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHON KJIETOYHOM TEOPUH.
MeTtoasl MOJEKYISIPHOM M KJIETOYHOW OMOJIOTUM: MHUKPOCKOMHUS, XpoMmartorpadus, 3IeKTpodope3, METOJI MEUYEHBIX
aTomoB, auddepeHImanbHoe HeHTPUGYTrUpOBaHUE, KyJIbTUBUPOBAHUE KIETOK

2.2

XVWMHYECKUH COCTaB KJICTKU. MaKpo-, MUKPO- U YJIBTPAaMUKPOIJIEMEHTHI. Boga 1 €€ poJib Kak pacTBOPUTEINS, PearcHra,
y4acTHe B CTPYKTYPHUPOBAHUM KJICTKH, TEILIOPETYJAIMA. MHUHEpaIbHBIC BEIIECTBA KICTKHA, HX OWOJIOTHYECKAs POJIb.
Poyib KATHOHOB M AHMOHOB B KIICTKE.

buonornyeckue mosmMepbl. benku. AMUHOKHUCTOTHBIN cocTaB O0ekoB. CTPYKTYphl O€IKOBOM MOJCKybl. [lepBuyHas
CTpyKTypa Oeinka, MenTuaHas CBsI3b. BTOpW4YHAs, TpETHUYHAs, YETBEpTUYHAs CTPYKTYyphl. JleHaTyparus. CBoiicTBa
oenkoB. Kiaccudukarus 6enkoB. buonornueckue GyHKIUu OEIKOB.

VYrneBoasl. MoHocaxapuabl, AUcCaxapuabl, OJMrocaxapuisl W moiucaxapuabl. OOMIMI MIaH CTPOCHUS U (PUBUKO-
XUMHYECKUE CBOMCTBa yrieBofoB. buonorumdeckue ¢yHkuuu yriaeBogoB. Jlunuasl. ['mapodunsHO-ruapodhoOHBIE
cBoiictBa. Kraccubukanus nununos. Tpuriaunepubl, Gpocoaumnuabsl, BOCKH, cTepouabl. buonorudeckue QyHKIUU
munuaoB.  OOmue CBOMCTBA OHOJOTMYECKUX MEMOpaH — TeKydecThb, CIHOCOOHOCTh K CaMO3aMBIKAHMIO,
MOJYIIPOHUIIAEMOCTb.

Hyxneunossie kuciotsl. [JHK u PHK. Ctpoenue HykiieMHOBBIX KUCIOT. Hykieotuasl. [IpyHIUIT KOMIIJIEMEHTAPHOCTH.
[IpaBuno Yapradda. Ctpykrypa JHK — nBoitnas cnimpans. Mecronaxoxaenue u ouonorndeckue ¢pynkiuu JHK. Buast
PHK. ®yukuuu PHK B kiteTke.

Crtpoenne monekynsl AT®. Maxkposprudeckue cBszu B Mosekyne AT®. buonormveckune ¢ynkumun ATO.
Boccranosnennsie nepeHocurky, ux ¢pyHkinuu B kietke. CekBeHuponanne JJHK.

CtpykTypHas OMOJIOTHSA: OMOXUMHUYECKHE U OMOPU3NYECKUE UCCIETOBAHUS COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPHI
OMOMOJIEKYIT

2.3

Tunbl KIETOK: dyKapuoTHueckas u npokapuotndeckas. CTpykTypHO-GYHKIIMOHATBHBIE 00pa30BaHUS KIETKH.
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Kon

IIpoBepsieMbIH 3JIEMEHT COAECPKAHUS

Crpoenue npokapuoTruueckoil kinetku. Kiierounas crenka 60akrepuit u apxeil. OCOOEHHOCTH CTpOEHUs reTepoTpoPHOi
1 aBTOTPO(HON NPOKAPUOTHUECKUX KIETOK. MecTo U posib MPOKapHOT B OMOIIEHO3aX.

Crpoenre 1 (pyHKIIMOHHUPOBAHUE dYKapHOTHUYECKOW KieTkH. [lnasmatuueckass memOpana (ruazmanemma). CTpykrypa
ma3MaTuyeckod memOpaHbl. TpaHCHIOPT BEUIECTB uepe3 IIa3MaTUYECKyl0 MeMOpaHy: NacCUBHbBIM (nuddysus,
oOneruénnas aud¢ys3us), aKTUBHBIA (IIEPBUYHBI W BTOPUYHBIA aKTUBHBIM TpaHcnopT). llodynpoHunaeMocThb
meMOpanbl. PaboTta HaTpuii-kanueBoro Hacoca. DHJOIMTO3: MUHOIUTO3, (HaronuTo3. Jk301uTO3. KineTtouHas creHka.
CrtpykTypa u (YHKUUU KIETOYHOW CTEHKH pacTEHUH, TpUOOB.

[uromnasma. Iutozons. Iutockener. [Bmxkenue muroruiazMbel. Opranouibl kKiaeTku. OgHOMEMOpaHHBIE OPTaHOUIbI
KJIeTKU: sHjomuazmatudeckas cerb (DIIC), annmapar 'onbaxu, TM30COMBI, UX CTpoeHHE M (YHKIMU. B3aumocsss3b
OJIHOMEMOpPaHHBIX OpraHouA0B KJIeTku. CTpoeHue TpaHyIsIpHOTo peTukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX MeMOpaH. ['maakuii (arpaHyiasipHblii) SHAOIIa3MAaTHYECKUi peTukyiayM. CekpeTopHas GyHKIUS anmapaTa
[Nonpxu. TpancnopT BemiecTB B KiieTke. Bakyosn pactuTenbHbiX KieToK. Kitetounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUIBI KIIETKW: MUTOXOHIPHUH, TUIACTUABIL.

Crtpoenne u pyHKIIMM MUTOXOHIPUH U TuiacTul. [lepBudHbIe, BTOPUYHBIE U CIIOKHBIE TIACTHIBI (POTOCUHTE3U PYIOIINX
AYKapuOT. XJIOPOIUIACThI, XPOMOILIACTBI, JIEHKOIIACTHI BHICHINX PACTCHUH.

HememOpannbie opranouabl kieTkd CrpoeHne W (QYHKIMH HEMEMOpaHHBIX OPraHOMIOB KIETKU. PHOOCOMBI
MukpodunamenTtsl. Mpieunsie ki1eTkd. Mukporpy6ouku. Knetounsiii nentp. CTpoeHne M JBUKEHHE KTYTHKOB M
pecHuyek. MUKpOTpYyOOUKH ITUTOIIA3MBIL. [IeHTpHOIIb.

SAnpo. Ob6onouka sapa, XpOMaTUH, KapUOILIa3Ma, SIIPBIINIKH, UX CTPOCHUE M (PYHKIUU. SInepHbIA OCIKOBBIA MaTPHKC.
[IpocTpaHCTBEHHOE PACIIONOKEHNE XPOMOCOM B MHTEep(Da3zHOM siipe. benku XxpomaTrHa — rUCTOHBI.

Krnerounsie Bkimouennsi. CpaBHUTENIbHASI XapAKTEPUCTUKA KIETOK dYKApUOT (PaCTUTENBHOMN, KUBOTHOU, TPUOHOIN)

2.4

AccuMumsIMs W JUCCUMWISAIUS — JIBE€ CTOPOHBI Mera0onm3ma. Tumbl oOMeHa BemeCTB: aBTOTPOMHBIN
U TeTepoTpodHBIN. YUacTrue KUCIopoaa B OOMEHHBIX Mpolieccax. JHEPreTuuecKoe 00ecrnedeHne KISTKU: IPeBpalleHne
AT® B oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapaKTep peakiuil KIETOYHOro merabonuszma. DepMeHTHI, WX
CTpOEHUE, CBOMCTBA M MeXaHu3M naeicTBus. Kodepmentsl. OTnnuns pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTOPOB.
benku-akTHBaTOPHI M OENKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKIIHH OT pa3IMIHBIX (DAKTOPOB.
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Kon

IIpoBepsieMbIH 3JIEMEHT COAECPKAHUS

[lepBUYHBINA CHHTE3 OpraHMYEeCKUX BellecTB B kieTrke. DoTocuHTe3. Ponp XjopomnactoB B mpouecce (OTOCHHTE3A.
CgetoBas u TeMHoBas ¢gasbl. [I[pogykTuBHOCTH (hoTOCUHTE3a. BriusiHue pa3nnunbix GakTopoB Ha CKOPOCTh (POTOCHHTE3A.
3HaueHue (HOTOCUHTE3A.

XeMocuHTe3. PaszHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTpUUUHUpYIOIIME OaKTepuH, Kelle300aKTepuH,
cepoOaKkTepuu, BOJAOPOAHbIC OaKTEpUHU. 3HAUCHUE XEMOCHHTE3A.

AnaspoOHbie opraHu3Mbl. Buabl Opokenus. IIpoaykTsl OposkeHHS U MX HMCHOJIb30BAHHME YEIOBEKOM. AHa’pOOHbBIE
MUKPOOPTIaHU3MbI KaK 00BEKThI OMOTEXHOJIOTUU U BO3OYyAUTENN OOJIe3HE.

AdpoOHBIE OpraHu3Mbl. JTalbl dHEpreTuyeckoro oomena. [loaroroBurenbHbiil sTan. ['nukonus — GecKuUcIOpOaHOE
pacuIeTyIeHHe TIIIOKO3bI.

buonoruyeckoe okucieHUe, WIK KJIETOYHOE JbixaHue. Pojab MUTOXOHIpUH B mpoleccax OMoJIOrMuecKoro OKUCICHUSI.
Huknuueckue peakuuu. OxucautenbHoe pochopunupoBanue. [IpeumyiecTsa aspoOHOTo MyTH 0OMEHa BEIIECTB Mepe/]
aHa’pOOHBIM. DP(HEKTUBHOCTH SHEPTETHUECKOTr0 OOMEHa

Peakuun MatpuyHOoro cuHte3a. [IpHMHIMI KOMIJIEMEHTApPHOCTH B pEakUMSIX MATPUYHOIO CHUHTe3a. Peanmzanus
HacJeJACTBeHHOW wuHpopMaiuu. ['eHeTHuecKuid Koja, e€ro cBoicTBa. TpaHckpumius — MartpuuHbii cuHTe3 PHK.
[IpuHUOMNBI TPAHCKPUNIUU: KOMIUIEMEHTAPHOCTD, AHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD. TpaHCIsIuusa U €€ dTalbl.
VYyactue tpancnoptHeix PHK B O6uocunTese Genka. YcnoBus Ouocunresa 6enka. KogupoBanue aMUHOKHUCIOT. Poib
prubocoM B OmocuHTE3€e OelKa.

2:5 Opranuzanus T€HOMa y MNPOKapHOT U 3yKapuoT. Perynsuus akTUBHOCTH I'€HOB y MHpoKapuoT. ['mmore3a omepoHa
(d. Kaxko0, XK. Mano). Perynsauust oOMEHHBIX ITPOIECCOB B KieTke. KieTouHblit romeocTas.
Bupycsl — HekieTouHbie (GOpMBI KM3HH U OOJMUraTHbIe Mmapa3uThl. CTpPOEHUE MPOCTHIX M CJIOXKHBIX BHUPYCOB,
PETPOBUPYCOB, OakTepruodaros.
Bupycusbie 3ab601eBanus 4enoBeka, ;KuBoTHbIX, pactenuii. CITNJ[, COVID-19, conunanbHbie 1 MEAUIIMHCKUE TIPOOIEMBI
Krnerounsrit muki, ero mepuonbl u perynsanus. Matepdaza m muto3. OCoOEHHOCTH TPOILECCOB, MPOTEKAIOIIUX B
2.6 |unrepdaze. IlomroroBka kieTku K JgeneHuto. llpecuHreTnyeckwii (NMOCTMUTOTUYECKUI), CHUHTETUYECKUNA U

MOCTCUHTETUYECKUH (TPEMUTOTUUECKUI) IEeprUOabl UHTEP(]A3bI.
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Martpuunsiil cunre3 JAHK — permukanus. [Ipuanune! permmkanuu JJTHK: koMmieMeHTapHOCTD, MOJTYKOHCEP BATUBHBIN
CUHTE3, aHTUnapauieabHocTh. Mexannsm permkanuu JHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeloMepaza. XPOMOCOMHBIM Ha0Op KJIETKU — KapuOTUIl. JIUIUIOMAHBIA W TalIOuAHbBIA HAOOpPBl XPOMOCOM.
I'omonoruynsie XxpoMocoMBl. [10710BbIE XPOMOCOMBI.

Jlenenue knetkn — MuTo3. CTaauu MATO3a U IPOUCXOJAIINE B HUX Mpouecchl. Tunel MuTo3a. KapruokuHes U IUTOKHHES.
buonoruyeckoe 3HaueHne MuTo3a. Perymsiiuss MUTOTHYECKOTO LUKIIA KiIeTKU. [IporpammupyemMast KieTouHasi ruoesnb —
aromnTo3.

QyHKIMOHAJIbHAS TEHOMUKA

OpraHu3m Kak OHoJIoruyecKasi CucTemMa

3.1

OJHOKJIETOYHBIE, KOJJOHUAIIBHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.

dopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe (BKJIIOUasi BEre€TaTUBHOE) U TOJI0BOE. BUbI 6€Cooro pa3MHOKEHHUS
MOYKOBAHUE, CTIOPYJISIHS, (DparMeHTaIus, KIOHUPOBAHUE.

ITonoBoe pa3muoxkenue. IlonoBble KieTku, WM rametsl. Meio3. Ctaaun meio3a. [loBeneHne XxpoMocoM B MeHo3e€.
Kpoccunrosep. buonornueckuii cMbIcia MeH03a M MOJIOBOTO Ipolrecca. Meilo3 U ero MecTo B KM3HEHHOM ILIMKJIE
OpraHU3MOB.

[IpenzapossiieBoe pazputhe. ['amerorenes y >kuBoTHbIX. [TosioBbIe skene3sl. OOpa3oBaHUe U pa3BUTHUE MOJIOBBIX KIETOK.
Cnepmarorene3 u oorene3. CTpoeHHE MOJIOBBIX KIIETOK. OIJIOMOTBOPEHHE U AMOPHOHAIBLHOE PAa3BUTHUE KUBOTHBIX.
CriocoObl OIIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanpHOEe pa3BuUTHE OpraHu3MoB (oHToreHe3). Craguu SMOpHOTEHe3a J>KMBOTHBIX (Ha IPUMEPE JISATYIIKH).
Hpobnenue. Tumbr apobnaeHus. OcoOEHHOCTH APOOICHUS MIICKONUTAIONMUX. 3apOMAbIIIEBbIe JUCTKUA (TacTpyJIsIus).
3aknazKka OpraHoB M TKaHEW M3 3apOJABIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHUE 4YacTel pa3BUBAIONIETOCS 3apoibllla
(oMOpuoHanmbHasT UHAYKIHMS). 3aKiagka TUIaHa CTPOSHUs KMUBOTHOTO KaK pPEe3yNbTaT MEPapXUUYECKUX B3aUMOJICHCTBUIN
reHoB. BrnusiHue Ha SMOpHOHAIBHOE pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIICH CPEIbL.

PocT u pa3Butue xuBoTHBIX. [locTamMOpronansHbIN iepuo/. [IpssmMoe u Henpsimoe pazBuThe. PasButue ¢ Meramopdo3om
y OECrO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. bHonornueckoe 3HaueHHE NPsIMOTO M HENPSIMOTO Pa3BUTHS, UX
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pacrpocTpaHeHue B npupoze. Tumsl pocta KUBOTHBIX. DAaKTOPBI pEryysluy pocTa )KUBOTHBIX M 4denoBeka. Craaun
MOCTAIMOPUOHAJIBHOTO Pa3BUTHSI Y AKUBOTHBIX M uesoBeka. [leproibl OHTOTeHe3a yenoBeKa.

Pa3mHoxeHue u pazButue pacrenuil. 'ameroput u cnopodur. Meiio3 B :KM3HEHHOM LuMKIIe pacTeHUH. OOpa3zoBaHue
CIIOp B Ipoliecce Meio3a. ['amerorenes3 y pactenuil. OmioJ0OTBOPEHUE U PA3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BoitHOE
OIUTIOIOTBOPEHHE Y LBETKOBBIX pacTeHuid. OOpa3oBaHHE U pa3BUTHE CEMEHHU. MeXaHM3MBbl PETYJSIIUM OHTOTEHE3a y
pacTEHHUN U JKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHU: U PA3BUTUSA T'CHCTUKU KaK HAYKHU. OCHOBHBIE TEHETHYECKHE TTOHATHS U CUMBOJIBIL. | OMOJIOrMYHbBIC
XPpOMOCOMBI, AJJICIIBHBIC T'CHBI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMHHaHTHBIﬁ )51 peLIGCCI/IBHBIﬁ IMpU3HaK, TOMO3UTOTA,
reTepo3uroTra, 4ucrasda JINHUA, PI/I6pPIIIBI, T'CHOTMUII, (i)CHOTI/IH. OcHOBHEBIE MCTOAbI I'CHCTHUKMH: FH6leIOJIOFH‘ICCKHﬁ,
HHTOHOFHHGCKHﬁ, MOJICKYHSIPHO-FGHGTH‘IQCKHﬁ

3.3

Monorubpuanoe ckpemupanue. IlepBeiii 3akoH MeHaens — 3akoH €IMHOOOpa3us THOPHUIOB TEPBOTO TMOKOJICHUS.
[IpaBuno nomuHupoBaHus. BTopoil 3akoH MeHpaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. [[UTOIOrMYEecKue OCHOBBI
MOHOTHOPUIHOTO CKpelMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBanue. [IpoMexxyTouHbIN XapakTep HaciaeqoBaHusA. Pacuienienre Npu3HakoB MPYU HEMTOJIHOM
JOMUHHPOBAHHH.

JuruOpuaHoe ckpemuBaHue. TpeTuii 3akoH MeHzaens — 3aKOH HE3aBUCHUMOrO HacjeJoBaHMs Mpu3HakoB. Lluto-
JIOTUYECKHE OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHMS.

Cuemniennoe HacnenoBanue mpu3HakoB. Pabotsl T. Moprana. CuemieHHOe HacieoBaHHE T'€HOB, HapyIICHUE
CUEIJICHUS MEXAY FreHaMHU. XpOMOCOMHAas TEOPUsl HACIIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIN MEXaHU3M OIPEEIICHUS 1Moja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OoMOraMeTHbIN U
reTeporaMeTHbIN MoJ. ['eHeTnyeckas CTpyKTypa MOoJ0BbIX XpoMocoM. HaclienoBaHre Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.
I'enotun kak nenoctHas cucrema. [lmenoTponuss — MHOXKECTBEHHOE JIEUCTBUE T'€HA. MHOXKECTBEHHBIA AJUICIIN3M.
B3anmopelicTBue HeayuenbHbIX reHoB. KommiementapHocts. Onucrtas. [lonumepus

3.4

B3anmMonetictBue reHoTHNa M cpenasl npu dopmupoBaHuH ¢GeHoTuna. M3MeHunBOCTh Tpu3HaKoB. KauecTBeHHBIE U
KOJIMYECTBEHHBIE NPU3HAKUA. BHJIbI ”3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHASL.
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MoaudukanmonHass U3MEHUYMBOCTb. Polib cpelibl B popMUpPOBaHMM MOAM(PUKALIMOHHON M3MeH4YnBOCTU. Hopma peakuuun
npu3Haka. BapuanmonHsslid psi 1 BapuatonHast kpusas (B. Moranncen). CoiicTBa MoIM()MKaIMOHHON N3MEHYUBOCTH.
I'enoTunnueckass M3MEeHYMBOCTh. CBOMCTBA T€HOTUIMYECKOW W3MEHYMBOCTH. BHIBI N€HOTUNUYECKOW H3MEHYMBOCTU:
KOMOWHATUBHAsI, MyTallUOHHAS!.

KomOuHaTiBHAasE HM3MEHUMBOCTH. Melo3 M TMOJIOBOM MpOLEecC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTH. Poinb
KOMOWMHATHUBHON M3MEHYMBOCTHU B CO3JAHUM T€HETUUECKOro pa3Hoo0pa3us B Mpeienax OJHOro BUa.

MyTanunoHHas M3MEHUYMBOCTb. BHIbBI MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. CIIOHTaHHbIE U WHAYLIMPOBAHHBIC
MyTaluu. SlaepHbple W mUTOIUIa3MaTH4YecKue MyTaiuu. COMaTH4eCKUE W NOJOBbIE MyTaluu. [IpuurHBI BOSHUKHOBEHUS
MyTauuid. MyTareHsl W WX BIMSHME HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO Ipolecca. 3aKOoH
TOMOJIOTHUECKUX PSAJOB B HacienctBeHHo u3MmeHunBoctu (H.UW. BaBunoB). BHesnepHas u3MEHUHMBOCTH U
HACJIC/ICTBEHHOCTh

3.5

KapI/IOTI/IH YCJIOBCKaA. Me>K)1yHap0)1Ha51 mporpaMma HCCICIOBAHHA TI'CHOMaA YCJIOBCKA. MCTO)IBI N3YUCHHSA TI'CHCTHUKHU
YCJIOBCKA: FGHG&HOFH‘ICCKHI;'I, 6JIPI3H€HOBI>Iﬁ, HHTOFGHGTHQGCKHﬁ, HOHYJISILII/IOHHO-CTaTHCTHqGCKHﬁ, MOJICKYJIAIPHO-
FeHETUYCCKMU. COBpCMCHHOC OIIPCACIICHUC TI'CHOTHUIIA: ITOJJHOI'CHOMHOC CCKBCHHUPOBAHUC, I'CHOTUIIMPOBAHUC, B TOM
YUCJIC C IIOMOIIBIO HHP-aHaJII/Ba. HaCJ'IeIICTBeHHBIe 3a001cBaHMs dYejaoBeKka. | €HHbIE M XPOMOCOMHBIC 00JIe3HU
yenoBeKka. bone3nu ¢ H&CHGﬂCTBGHHOﬁ MMpCaApacIioIOKCHHOCTBIO. 3HaueHue MGHHHHHCKOﬁ I'CHCTUKHU B IIPCIOTBPALICHUN
Y JICUCHUH T€HETHYECKHUX 3a001eBaHNH yesioBeKa. CTBOJIOBBIC KIIETKH

3.6

JlomecTuKaIus 1 ceseKIus. 3apokaeHUe CeJICKIIMU U JoMecTuKanuu. Yuenue H.M. BaBuioBa o 1ieHTpax mpouCX0oKACHUS
¥ MHOT'000pasusi KyJbTYpHBIX pacTeHHA. PoJib ceneKIuu B CO3JaHIM COPTOB PACTEHUI M TIOPO/T >KMBOTHBIX. CopT, TIopoJia,
mTamMM. 3aKOH TOMOJIOTMYECKUX psAJIOB B HaciencTBeHHOM wu3MeHunBocTd H.U. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHON pabOTHI.

MeTonbl ceneKIMoHHON paboThl. MICKycCTBEHHBIM OTOOP: MAacCOBBIA M MHIWBUIYAIBHBIA. DTanbl KOMOWHAIMOHHOM
ceneknud. McnpiTanue mMpou3BOAUTENICH 10 MOTOMCTBY. OTOOD M0 TEHOTHITY C TTIOMOIIBIO OIICHKH (PeHOTHUIIAa TOTOMCTBA
1 0TOOP 1O TEHOTHUITY ¢ oMol anaim3a JIHK.
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NckyccTBEeHHBIN MyTareHes3 Kak MeTO/l CEJICKIIMOHHON pa0oThl. PaqualiMoOHHBINA 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK
MyTalMil y KyJIbTYpHBIX (POpM OpraHu3MoB. Mcronb30BaHNE TEeHOMHOTO PETaKTUPOBAHUS U METO/I0B PEKOMOMHAHTHBIX
JIHK 11 momydeHuss MCXOIHOrO MaTepuana JJisl CEJIEKIUU.

[lonyyenune mnonuruionaoB. BHyTpuBuaoBas rulOpuauzaiysa. bBIW3KOPOACTBEHHOE CKPELIMBAHUE, WJIA WHOPUIUHT.
HeponctBeHHoe ckpemiyBaHue, WM ayTOpuauHr. ['etepo3uc m ero npuuuHbl. Mcnonb3oBaHue reTepo3rca B CENEKIIUU.
Otnanénnas rubpugmzanus. [Ipeomonenue Oecruionuss MEXKBUAOBBIX THOPUIOB. JIOCTMXKEHUS! CEJEKIMU pPACTeHUl U
YKABOTHBIX

3.7

OOBEKTHI, UCTIOJIB3YEMbIC B OMOTEXHOJIOTHH, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTAHU3MBI, X XapaKTePUCTHKA.
TpamunmonHas  OMOTEXHOJOTHA:  XJIeOOTEUYeHHE,  TMOJYyYeHHE  KUCJIOMOJIOYHBIX  MPOAYKTOB,  BUHOJCIHUE.
Muxkpob6uonioruueckuii cuaTe3. OObEKTH MUKPOOMOJIOTHYECKUX TeXHOJOTHi. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT U
BUTaMHHOB. VICKyCCTBEHHOE OILJIOIOTBOPEHUE. PEKOHCTPYKIUS SMIICKICTOK W KIOHUPOBAHHE J>KMUBOTHBIX. MeTon
TpPaHCIUTAHTAIUH sIJIep KIIETOK.

XpoMocoMHasi U T€HHass WHKeHepus. VICKyCCTBEHHBIN CHHTE3 TeHa M KOHCTpyupoBaHue pexomoOuHaHTHbIX JIHK.
JlocTrKeHus: U TePCIEKTUBBI XPOMOCOMHOM M T€HHOW MH)KeHepuu. MenuuuHckue OuorexHosoruu. Mcnonb3oBanue
CTBOJIOBBIX KJIETOK

Cucrema u MHOI‘OO6paSI/IC OpPraHnYCCKOIr0 MHpa

4.1

buonoruyeckoe pasHoobpasue opranuzMoB. CoBpeMEeHHas ccTeMa oprannueckoro mupa. [IpuHiune! kiaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OCcOOEHHOCTH CTPOCHHSI W >KU3HEACSITENIbHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakTepuu, apxeu, OJHOKIECTOYHbBIC
rpulbl, OJHOKJIETOYHBIE BOJOPOCIH, Apyrue MpoTucthl. KomoHuanbHble OpraHu3Mbl. JIBHKEHUE OJHOKIETOYHBIX
OpraHu3MoOB: aMEOOUIHOE, XT'YTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHWU3MOB. PaznpakxumocTh y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI

4.2

MHorokiieTouHnble pacTeHus. B3anMoCBA3b 4acTel MHOTOKJIETOYHOTO Opranu3ma. TkaHu, OpraHbl U CUCTEMBI OPTraHOB
MHOTOKJIETOYHOrO0 opranuzMa. OpraHu3m Kak eauHoe uenoe. TkaHu pacTeHud. TUIbl pacTUTENbHBIX TKaHEMH:
oOpa3oBaTenbpHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OcoOEHHOCTH CTpoeHus, (QyHKIII
Y PACMOJIOKEHHS TKAaHEW B OpraHax pacTEHUMN
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BereratuBHbIE M T€HEpATUBHBIE OPTaHbl pacTeHUN. @YHKIIMKA OPraHoB U cucteM opraHoB. Kapkac pacrennid. JIBuxkeHne
MHOT'OKJIETOYHBIX PACTEHUM: TPONU3MbI U HAcTUM. [lormomieHue BOABI, YIVIEKMCIIONO ra3a U MUHEPAJIbHBIX BELIECTB
pactenusimMu. Jlpixanue pacteHuid. uddysus ra3oB yepe3 NOBEPXHOCTh KIETKU. TpaHCHOPTHBIE CUCTEMbI PACTEHUM.
Beinenenne y pacrteHmil. 3amura y MHOTOKIETOYHBIX pacteHuid. Kyrtwkyma. CpencrBa MacCMBHOW M XMMHUYECKOU
3a1 U Thl. DUTOHLIUIBI.

PaznpaxumMocTh 1 perynsauus y OpraHu3MoB. Pa3apaKuMoOCTh U perysiliis y MHOIOKIETOYHBIX pacTeHU. POcTOBBIE
BEILIECTBA U UX 3HAYECHUE

4.5

MHOTrOKJICTOUYHEIE )KMBOTHbBIC. B3auMOCBs3b yacTeli MHOTOKJICTOUYHOT'O opraHusMma. TKaHI/I, OpraHbl U CUCTCMbI OPTaHOB
MHOT'OKJICTOYHOT'O OpraHu3ma. OpFaHI/ISM KaK €IHNHOC LECJI0C. I'omeocTa3. TkaHu KMBOTHBIX M YeJIOBEKa. THUIMBI
’)KUBOTHBIX TKaHECH: SIUTCINAJIbHAA, COCAMHUTCIIbHAA, MBIIICYHAA, HCPBHAA. OcobenHocTu CTpOCHUA, q)yHKIII/Iﬁ " pac-
MOJIOKCHUS TKaHEH B opraHax JKUBOTHBIX 1 YCJIOBCKaA

4.6

Oprasbl 1 CUCTEMBbI OPraHOB >KMBOTHBIX. DYHKIIMK OpraHoB U cuUcTeM opraHoB. Omnopa Tena opraHu3MoB. CKeIeTbl
OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX XUBOTHBIX. HapyKHbIi U BHYTpeHHUN ckeneT. CTpOEHHE U THUIIbI COCTUHECHUS
KOCTEH.

JIBU>KeHHe MHOTI'OKJIIETOYHBIX JKHUBOTHBIX. IIuTaHue >KUMBOTHBIX. IIMTaHME MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHHe
*’uBOTHBIX. KoxkHOe npixanue. JKabepHoe u 1€rouHoe AbIXaHue.

JIpIxaHue TMO3BOHOYHBIX KHWBOTHBIX. BOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHUS JIETKUX IO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cucreMa 4desioBeka. MexaHW3M BEHTWISALMHU JIETKUX Yy NTUIl U MJICKOMUTAIOMUX. TpaHCIOPT BEIIECTB
y OopraHu3sMoB. TpaHCHOPT BEHIECTB Yy KUBOTHBIX. KpoBeHOcHasi cucrema u €€ opranbl. KpoBeHOCHas cucrema
MTO3BOHOYHBIX XKUBOTHBIX. Kpyru kpoBooOparieHus. DBOJIOIMUOHHBIC YCIOKHEHUSI CTPOSHUS KPOBECHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. BhIziesieHne y opranu3mMoB. Beigenenue y skuBOTHBIX. COKpaTUTENIbHBIE BakyoJn. OpraHbl
BbiJiesieHUsl. CBsI3b TOJIOCTA Tejla C KPOBEHOCHOM U BBIJACIUTENBHOM cHCTeMaMu. BbIjieieHHe y TMO3BOHOYHBIX
YKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKPOBBI M HX MPOU3BOIHEIC.

PaznpaxkumocTth ® peryisiuusi 'y OpraHu3MoB. Pa3apaXuMocTh Yy OJHOKJIECTOYHBIX OpPraHu3MOB. TaKCHCHI.
Pa3znpakxuMoCTh M peryysinusi y MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BEIIECTBA M UX 3HAYCHHUE.
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HepBHast cucrema u pedaekTopHas peryysiius y MHOTOKJIETOYHBIX XUBOTHBIX. HepBHas cuctema M €€ OTHENBbI.
OBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3paboTka anroputmMoB u mporpaMm s 3PGEeKTUBHOW (PYHKIIMOHATBHON aHHOTALMM T'€HOMOB, TPAHCKPUIITOMOB,
MIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX M YEJIOBEKa

3) OprasusM 4eJi0BeKa U €ro 340pOBbE
Oprasbl 1 cUCTEMbI OpraHOB yenoBeka. OTIesbl FOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u peduextopHas
51 |ora. besycnoBHble U ycnoBHbIE pediiekchl. ['ymMopanbHas peryyisius U SHAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKa.
XKenesbl sHAOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBre TOPMOHOB. B3anMOCBI3b HEPBHON U HIOKPUHHOMN CHUCTEM.
['unoranamo-runoduzapuas cucrema. Pediekc u pednexkropnas ayra. bezyciioBHble U ycoBHBIE pedIeKChl
3amura opranuzMa ot Oose3Heil. MMmyHHass cuctema uenoBeka. KIleTOUHBIH M TyMOpaJbHBIA HUMMYHHUTET.
59 Bpoxnéunbiii, npuoOpeTéHHbIA crnenuuueckuii UMMYHHTET. Teopusi KIOHaNbHO-CEJIEKTUBHOIO HMMMYHHTETA
' (IL.9pmux, ®.M.bepuer, C.Tonerasa). BocnanuTtenbHbie OTBEThl OpPraHu3MoB. Poiib BPOXIEHHOTO UMMYHHUTETa B
Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUIM
53 Kp?BeHOCHa}I cuctema u e€ opransl. Cepjlie, KpOBEHOCHBIE COCYBI M KpoBb. Kpyru kpoBooOparienus. Pabora cepaia
U €€ perysiuus
54 Hpixanue udenoBeka. uddy3us ra3oB uepe3 MOBEPXHOCTh KIETKU. JlpIxaTelbHasl cuUcTeMa uejoBeKa. JlpIxaTelbHast
MOBEPXHOCTh. Perymsiius apixanus. JlpixaTenbHble 00bEMbI
55 [IumeBaputenbHass cucrema 4enoBeka. OTAenbl MUINEBAPUTENBHOTO TpakTa. [IWieBapuUTENbHBIE  KEJIE3BI.
BHYyTpUIIOI0CTHOE ¥ BHYTPUKIETOYHOE MUIIEBAPEHUE
56 [ToxpoBsl u ux npousBoaHsie. Opransl Boifenenus. [loukn. Ctpoenue u ¢pyHKIIMOHUpOBaHUE HedpoHa. DUIbTpaLUs,
cekpeuus 1 o0paTHOE BCAaChIBAHHE KaK MEXaHU3MbI pabOThl OpraHoB BblAeseHuss. OOpazoBaHHEe MOYH Y YEIOBEKa
5.7 | JIBwxeHue yenoBeka: MpleyHasi cucteMa. CKeleTHbIE MBI ¥ X padboTa. CTpoeHUE U TUIBI COSAUHEHUS KOCTEH
6 Teopus 3Bostonuu. Pazpurtre xu3Hu Ha 3emiie
6.1 OpomtounonHas teopus Y. JlapBuHa. IIpennoceuiki BO3HUKHOBEHHs JNapBHUHW3MA. JKU3Hb UM Hay4dHas J€ATEIbHOCTH

Y. lapBuHa.
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JIBrokymiue cuiabl 3BOMONMU  BUIOB 1o Y. JlapBuHYy (BbICOKAasi HMHTEHCHUBHOCTh Pa3MHOXEHHUS OPTraHU3MOB,
HaCJIeJICTBEHHAs! U3MEHYUBOCTh, 00OpH0Oa 3a CyIIECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cuntetnyeckor teopuu dBomonuu (CTD). HeittpanbHas Teopust sBomonuu. CoBpeMeHHas
ABOJIIOIIMOHHAS OMOJIOTHS. 3HAUCHHUE IBOIOIIUOHHON TeOpHHU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tonymsitust Kak sneMeHTapHas eauHuIa 3Botolu. COBpEMEHHBIC METO/bl OLICHKH T'€HETHYECKOTO pasHOOOpasus u
CTPYKTypbl mnonyisanuil. M3MeHeHue reHodoHAa MOMYISIMU KaK AJIEMEHTApHOE JBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapnu, B. BaiinOepra.

DnemeHTapHbIe (aKTOPHI (ABMXKYIIAE CHIIBI) DBOJIIONMUH. MyTalMoHHBINA mporiecc. KoMOMHATHBHAS W3MEHYHMBOCTD.
Jlpeiidh reHoB — ciydyaliHble HEHAIIPaBJICHHBIC M3MEHEHHUsS 4YacTOT ajuieied B momyisiusax. D¢dQexkT ocHoBaTes.
Murpanuu. M30as1us monyssmuii: reorpadudeckast (MpocTpaHCTBEHHAs ), Onosiornueckas (pernporyKTHBHAs ).
EctectBennsiit ot60p — Hampamistomuil (pakrop sBodonuu. POpMBI €CTECTBEHHOTO OTOOpa: ABWIKYIIUH, CTa-
OMIIM3UPYIOUIUH, pa3pbiBatOIIMi (qu3pynTUBHBEIN). [TonoBoit oTOOD.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pPe3yJIbTaT MUKPOABONIONUU. BO3ZHUKHOBEHUE MPUCTIOCOOIEHUN Y OPTraHU3MOB.
ApomMopdo3bl 1 unuoagantanuu. [Ipumeps npucnocobieHuit y oprann3MoB. OTHOCUTENIBHOCTh MPUCTIOCOOIEHHOCTH
OpraHu3MOB.

Bun, ero xputepuu u ctpykrypa. BugoobpasoBaHue kak pe3yiabTaT MUKpPO3BoJonnu. M3omsius — kiio4deBoit paxtop
BU00OpazoBanus. Ilytm m cmocoObl BuI000pa3oBaHUsA: ayutonaTpudeckoe (reorpaduyeckoe), CHUMMIATPHUICCKOE
(3KOJIOTHYECKOE), «MTHOBEHHOE» (TTOJTUTIIOUIU3AIMS, THOpUAN3aIns). [[IuTenbHOCTh IBOIFOIIMOHHBIX TPOIIECCOB.
Mexanu3mbl GOpMHUPOBaHHUS OHOJIOTHUECKOTO Pa3HOOOpasHs.

Ponb 3BomONIMOHHON OMOIOTHH B pa3paboTKe HayYHBIX METOJIOB COXpaHEHUs Omopa3zHooOpaszus. MUKPOIBOIIONUS U
KODBOJTIOIUS TIAPA3UTOB U UX X0354€B. MeXaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI
C HeH

6.3

Metoasl u3ydeHHs MakposBostonuu. IlajeoHToNOrnueckue MeToabl M3ydeHus SBojonuu. llepexomHbie ¢opmbl 1
(UITOTCHETHYECKUE PSJIBI OPTaHU3MOB.

buoreorpadpuyeckne ™eronpl wm3ydeHus HdBomronund. CpaBHeHue ¢Gaopbl W (payHBl MAaTEpUKOB H  OCTPOBOB.
buoreorpaduyeckue obnactu 3emiin. BUABI-DHAEMUKN U PEITUKTHI.
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OMOPHOIIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHUECKHE METOJbl M3YUEHHUS JBOJIONUHU. | eHeTHYecKne MeXaHU3MBI
DBOJIIOLIMM OHTOTEHE3a ¥ TIOSIBICHUS OBOJIONMOHHBIX HOBIIECTB. | OMOJOTHMYHBIE W aHAJOTUYHBIC OpPTaHBI.
PynuMenTtapHble opraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE, OMOXUMHUYECKHE M MaTeMaTHYECKHE METOJIbI
u3y4eHus dBoonun. ['omonornynsie TeHbl. CoOBpeMeHHBIE METOIbI TOCTPOCHUS (PUITOTEHETHUECKUX IEPEBHEB.
XpOMOCOMHBIE MYTAIlUX U IBOJIOIUS TEHOMOB.

OO611e 3akOHOMEpHOCTH (TpaBuiia) sBotonuu. HeoGpaTtumocTs 3BooIMM. AnanTuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB BOJIIOIIAH

6.4

Hayunbie rumore3sl MPOUCXOXKICHUS KM3HM Ha 3emuie. AOuUoreHe3 W mnaHcnepmus. JloHaydHbIE TPEACTaBICHUS O
3apOXKACHUN KU3HU (KpealuoHu3M). ['Urmore3a moCTOSIHHOTO CaMO3apOKICHHS KU3HU U €€ ONMPOBEPKCHUE ONMBITAMU
®. Penu, JI. Cnannanuanu, JI. [lacrepa. [IpoucxoxaeHre »Ku3HU U aCTpOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeOpraHWuecko sBomtonuu. [lmanerapHas (reonoruyeckasi) BOJIONMS. XUMHYECKAs ABOJFOIIUS.
AOUOTEHHBIN CHUHTE3 opraHuyeckux BemiecTB W3 Heopranuudeckux. OmbiTr C. Mumiepa u I'. FOpu. OO6pa3zoBanue
nosuMepoB u3 MoHoMepoB. KoanepBarnas runoreza A.W. Onapuna, runore3a nepBuyHoro 0ysnpoHa JIx. XonnaeiHa,
reHetudeckas runore3a I'. Mémnepa. Pubo3umsl (T. Uek) u runotesza «mupa PHK» V. I'mnGepra. ®dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Ucropus 3emnum u metonpl €€ wu3ydeHud. lckomaeMble OpPraHMYecKHe OCTAaTKU. ['€oXpoHonorus u €€ METOHbI.
OTtHocuTenbHast U aOCOMIOTHAS T€OXPOHONIOTHs. [ '€0XpOoHOIOrnYecKast IKaja: S0Hbl, 3PbI, IEPUOBL, TTOXH.

HavanbHbple 5Tanbl opraHuyeckod 3BoJtoNuH. [losiBIeHHWE W IBOJIOIUS MEPBBIX KIETOK. DBOMIONHUS METaboJIu3Ma.
BosnukHoBeHue nepBbix skocucteM. COBpeMEHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT MEPBhIX HA 3eMIie COOOIIECTB.
CrpomaronuTsl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenne dykapuor (CUMOMOTEHE3). DBOJIOIMOHHOE TMPOUCXOXKICHHE BHUPYCOB. I[Ipomcxoxxmenue
MHOT'OKJIETOYHBIX OPTaHU3MOB. BOZHUKHOBEHME OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC A3Tambl ABOJIONUU BHICIIMX pacTeHuil. OCHOBHBIE apoMop(o3bl pacTeHuil. BbIXon pacTeHuii Ha Cymry.
[TosiBieHME CTOPOBBIX pACTEHU U 3aBOeBaHUE UMHU CyIIH. CeMeHHble pacTeHus. [[porcxox 1eHre NBETKOBBIX PACTEHU.
OCHOBHBIE ATambl YBOJIOIUHU JKUBOTHOTO MUpa. OCHOBHEIE apoMop(do3bl )KMBOTHBIX. Bennackas dayna. KemOpuiickmii
B3pbIB — MOSIBJICHUE COBpEMEHHBIX THUNOB. IlepBbie XOpAoBble KUBOTHbIC. JKU3HB B BOJE. DBOIIOLHNS MMO3BOHOYHBIX.
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[Ipoucxoxnaenue ampudbuii u pentunuid. IlpoucxoxkaeHue MIIeKonUTAOMKUX | OTUI. [IpUHOMO KIIOYEBOTO
apomopdoza. OcBoeHne 6€CI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre >xu3HuM Ha 3emiie MO 3paM U MepuoAaM: apxXeu, MPOTepOo30, Maaeo30M, Me3030i, kaiHo30U. OOmIas
XapaKTepUCTUKA KIMMAaTa M TEOJOTHYeCKHUX ImpoueccoB. [losgBieHMe W pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBUS U BIMSIHUAE HA Ta30BbIM cCOCTaB aTMOC(hEpHI.

MaccoBple BBIMUPAHHSI — SKOJOTMYECKHE KPU3UCHI Tpouwioro. IIpuymHBI M CHEACTBHS MAaCCOBBIX BBIMHUPAHUMU.
CoBpeMEeHHBIN 9KOJTOTHYECKUIM KPU3UC, €r0 0COOEHHOCTH

6.5

Paznensl u 3aj1aun aHTponoaoruu. Mero el aHTponoiorud. CTaHOBIEHUE TPEACTABICHUN O IPOUCXO0XKICHUH YETIOBEKA.
CoBpeMeHHbIC HAYYHBIE TEOPUHU.

CxoacTBO 4eloBeKa C KMBOTHBIMU. CUCTEMaTHYECKOE MOJIOKEHUE yenoBeka. CBUAETEIbCTBA CXOJCTBA YEJIOBEKA C
KUBOTHBIMHU: CPaBHUTEIHLHO-MOP(OJIOTHYECKUE, IMOPHOJIOTHUECKUE, (HU3NO0IOr0-OMOXUMHYECKHUE, IMOBEICHUYECKHE.
Otnuuus 4enoBeka OT KUBOTHBIX. [IpsIMOX0XkKIE€HNE M KOMIUIEKC CBSI3AHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOU CUTHAJIIbHOM CUCTEMBI.

JBuoxkymme cuibl ((pakTopbl) aHTPOIOTeHe3a: Ouoyioruveckue, coruainbHble. COOTHOLIEHHWE OWOJOTMYEeCKUX |
COLIMAJIbHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJUM AHTPOIOreHe3a. ABCTPAJONUTEKH — JABYHOTHME MPEIKH JtoJel. UYenoBeK yMenblil, MNEepBbIE
U3TOTOBJICHUS OpyIui Tpynaa. UelmoBek NPSMOXOIAIIMA W TEPBBIA BBIXOJ JIOJIeH 3a mpeneiasl Adpuku. YemoBek
reiaenp0eprekuil — o0IMi MpeIoK HeaHIEPTAIBCKOTO YeJIoBeKa M YeJloBeKa pasyMHOro. YeloBeK HeaHJIep TAIbCKUN
KaK BHUJ JIFOJE€W XOJIOJHOTO Kiaumara. YemoBeK pa3yMHBIA COBPEMEHHOTO THIIA, JICHUCOBCKHUM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a TpeaenaMmu AQpuku.

DBOJIIOIUSI COBPEMEHHOIO 4YeJoBeKa. EcCTecTBEHHBIM OTOOp B MOMYNISUUSAX 4YeloBeKa. MyTallMOHHBIM Tpolecc U
nonumopdusm. [lomynsnuoHHbIE BOJHBI, Apeld reHoB, murpamus U <«3QQPEKT OCHOBATENS» B TMOMYISAIHUIX
COBPEMEHHOI0 YEJIOBEKA.

UYenoBeueckue pacwl. Ilonsitue o pace. boinbline pacbl: eBporneouaHas (eBpa3uiickas), aBCTpalo-HErPOUIHAs
(3xBaTOpHanbHas), MOHIOJIOMJHAsA (a3UMaTCKO-aMepHKaHCKas). BpeMss u myTu pacceineHus 4YeJIoBEKa IO IIaHETe.
EnunctBo wenoBeweckux pac. Hayunass HecocTosiTenbHOCTH pacu3ma. [IpucrnocoO0eHHOCTh 4YesloBeKa K pa3HbIM
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YCJIOBUSIM OKpY>Karwoliel cpeanl. Bausinue reorpaduueckoit cpenbl u nperida reHoB Ha MOpGOIOTHIO U (PU3UOIOTHIO
YeJI0BeKa

OKOCHCTEMBI U MNpUCYNIHNC UM 3aKOHOMCPHOCTH

7.1

Pasznens! u 3agaun sxonorun. CBA3b SKOJOTUH C APYTUMHU HAyKAMMU.
MeTtonb! skonoruu. [lonessie HabMOIeHN. DKCIIEPUMEHTHI B 9KOJIOTMU: IPUPOAHBIE U TabopaTopHbie. MoaenrpoBaHue
B DKOJIOTMM. MOHUTOPUHT OKPY>KaIOLIEH Cpebl: JOKAIbHBINA, PETHOHATBHBIN U TJI00ATbHBIN

7.2

Dkosiorudyeckue PakTopsl U 3aKOHOMEPHOCTH UX JeicTBusA. Kimaccuduxanus skosornyeckux GakTopoB: aOMOTHUYECKHE,
OmoTnueckue, aHTpornoreHnnle. OOIIMEe 3aKOHOMEPHOCTH JCHCTBUS 3KoJIorHdeckuXx (akropo. IIpaBuno mMmuHHMYyMa
(K. llInpenrens, FO. JInbux). TonepaHTHOCTh. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue (akropsl. CBeT Kak skoJorudeckuit daktop. JlefcTBUE pa3HBIX yYaCTKOB COJIHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTUYECKHE TPYMIbl PACTEHUN W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CHUrHalbHas pojib CBETA.
DoTONEepUOaN3M.

Temmepatypa kak 2Kojoruueckuit dakrtop. JleiictBue Temmepatypsl Ha opraHu3mbl. [loWikuinoTepMmHbIE
Y TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTb Kak sxonorudeckuii paxrop. [lpucnocobienus pacteHu K noaaepkanuio BogHoro 6ananca. Knaccuduxarms
pacTEeHHI 10 OTHOLIEHUIO K Bojie. [Iprcmnoco0aeHust >KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PEXUMa.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3e€MHO-BO3AYIIHAs, I[OYBEHHAs, TJNyOWHHAs MOJAMOYBEHHAS,
BHYTpUOpranu3mMeHHas. Ou3nKo-XuMuieckue 0cCoOOEHHOCTH cpeji 00uTanus opraHu3MoB. [IprcrnocoOaeHust Opranu3mMoB
K )KA3HU B Pa3HbIX cpeaax.

buonornyeckue putmel. BHemnne u BHyTpeHHUE puTMbl. CyTOYHBIE W TOAMYHBIE PUTMBL. [IpHUCTIOCOOIEHHOCTH
OPraHu3MOB K CE30HHBIM U3MEHEHUAM YCIOBUM KU3HMU.

XKuzuennsie popmbl oprann3moB. [lousTue o xxu3neHHoi Gopme. KusHeHHbie (HOPMBI paCTEHUN: 1EPEBhs, KyCTAPHUKH,
KyCTapHHYKH, MHOTOJICTHUE TPaBbl, OJJHOJIETHUE TpaBbl. JKU3HEHHbIE ()OPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’po6moHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.
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buotnyeckue ¢axktopsl. Buabl OMOTHYECKHX B3aUMOACUCTBUI: KOHKYPEHIIUS, XUIIHUYECTBO, CHUMOHUO3 U €ro (hOPMBI.
[lapazutusm, Koomepauusi, MyTyajJu3M, KOMMEHCadu3M (KBapTHpPAHTCTBO, HaxyieOHM4yecTBO). Herpoduueckue
B3auMoOJieHcTBUs  (Tommueckue, Qopuueckue, Qadpudeckue). 3HaAYCHUE OUMOTUYECKUX B3aUMOJCUCTBUNA ISt
CYIIECTBOBAaHUS OPTaHU3MOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKIIOUEHHUS

7.3

DKOJIOTMYECKUE XapaKTePUCTUKU Nonysiiiuu. [lomynsiius kak 6uosiorudeckasi cucteMa. Pojib HEOAZHOPOIHOCTH CPEIbI,
dbuzndeckux 6aprbepoB U 0COOEHHOCTEN OMOJIOTUU BU0B B (GOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIHMA.
OCHOBHBIE TOKA3aTEJM MOMYJAIUNA: YUCICHHOCTh, IJIOTHOCTh, BO3PACTHAsl M IMOJOBas CTPYKTypa, POXKIAAEMOCTD,
MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoyiorudeckas CTpykrypa nomyisinuu. OleHKa YUMCICHHOCTH MOMyJSuuu. JIMHaMuKa TOMYJSIUA U €€ PEeryssiusl.
buoTnueckuii mnoTteHuMan nOomyJsAUMM. MoAETupoBaHWE JUWHAMUKHU monyisinuu. KpuBble pocTa YHCIEHHOCTH
nonyJsanud. KpuBbie BbDKUBaHUA. Perysiius 4uCciIeHHOCTH MOMYJSIIUNA: poJib (haKTOPOB, 3aBUCSIINX U HE 3aBHUCSIIUX
OT IUIOTHOCTHU. DKOJIOTHYECKHE CTpaTerun BUI0B (1- u K-cTparerun).

[TonsiTue 00 »SKomormyeckod Hume Buaa. MecrooOutaHue. MHOToMepHass MOJEIb JKOJOTHYECKOW HUIIU
k.M. XatunHncona. Pa3zmepsl skonornueckoi HuM. [loTeHunanpHas u peaau30BaHHAS HUIIY.

Bupg kak cucrema nomymisiuuil. Apeayibl BUJOB. BUIBI M UX KU3HEHHBIE CTpaTerdv. 3aKOHOMEPHOCTH IMOBEACHUS U
MUTpaLMil KUBOTHBIX. bHoorniyeckre HHBa3uM 4y>KEPOHBIX BUIOB

7.4

CooOmectBa oprann3MoB. buoreHo3 u ero crpykrypa. CBs3u MeXay opraHu3MamMu B OHOIIeHO3e. DKOCHCTEeMa Kak
otkpbiTas cucrema (A.Jx. Tencnu). OyHKIMOHATBHBIE OJIOKA OPTaHU3MOB B IKOCUCTEME: MPOIYIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckne ypoBHu. Tpodudeckue 1enu u cetu. Abuornueckue 6710ku dkocucTteM. [10UBbI M Wbl B
sKocucTemMax. KpyroBopoT BemecTB 1 MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNd YKOCUCTEMBL. brioMacca n mpoiyKius. DKOJOTUYECKUE TUPaAMUIbl YHCeI, OMOMAacChl U SHEPTUU.
HampasiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBruHbIe U BTOPUYHBIEC CYKIIECCHHM U UX MPUYUHBI.
AHTpOTIOTEHHBIE BO3JCHCTBUS Ha cykieccuu. KimmmakcHoe cooOmecTBo. bropaznooOpasue u MoiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpuponHble 3KOCHUCTEMBL. AHTPOIMOT€HHBIE 3KOCUCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuus wMexny
AHTPONOTEHHBIMU Y IPUPOTHBIMU YKOCHUCTEMAMH.
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VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas diopa u payna. CuHaHTponU3aus ropoacKon
daynbl. buonornueckoe W XO3AWCTBEHHOE 3HAYEHUE AarpodKOCUCTEM U YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTHU
dbopMupoOBaHUs OCHOBHBIX B3aUMOJCHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[IepeHoc 3HEPrUM U BEWIECTB MEXKY CMEKHBIMHU IKOCUCTEMAMHU. Y CTOWYMBOCTh OPTraHU3MOB, ITOIYJIALAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBCHHBIX M AHTPONOTEHHBIX BO3CHCTBUN

buocpepa — oOmemnaneTapHas o0ojouka 3eMid, TJA€ CYIIECTBYET WM CYIIECTBOBalIa JKH3Hb. YUCHHE
B.U. Bepnanckoro o ouochepe. Obnactu ouochepsl u e€ cocra. JKuBoe BeiecTBo 0uochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouochepbl. OcobeHHOCTH Onochephl Kak ri00albHON AKOCUCTEMBL. JIluHaMHUUecKoe
paBHOBecue B Omochepe. KpyroBopoTsl BemiecTB M OMOTCOXMMHYECKHE IUKIBI (yriiepojaa, a3ora). PUTMHYHOCTH

7.5 | sBeHuii B 6uocdepe.
3oHanbHOCTh OWocdeprl. [lonsTne o Owmome. OCHOBHBIE OWOMBI CYIIW: TYHIpa, XBOWHBIC Jieca, CMCIIAHHBIC
U IIIMPOKOJINCTBCHHBIC JIeCa, CTCIH, CaBaHHBI, MYCThIHK, TPOIIMYECKHUE Jieca, BHICOKOTOPhI. KimMar, pacTUTENbHBINA U
’KUBOTHBI MUP OMOMOB CYIIIH.
CrpykTypa 1 QyHKIHS JKUBBIX CHCTEM, OI[EHKA UX PECYPCHOTO MOTEHIMaNa U 0nochepHbIx GpyHKIni
DKoJIOTHYeCKre KPHU3WChl W MX NMPHUYMHBL. Bo3jaeiicTBue uenoBeka Ha Owocdepy. 3arps3HEHHE BO3MYIIHON CpeJbl.
OxpanHa Bo3myxa. 3arpsisHeHHEe BOJHOU cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHeHue Kinmara.

76 AHTpPOTIOTEHHOE BO3JIEHCTBUE HAa PACTUTENBHBIN M )KHUBOTHBIA MHp. OXpaHa PAaCTUTEIBHOTO W XUBOTHOTO MUpA.

OcHOBHBIE MPUHIMIBI OXpaHbl TpupoAsl. Kpacusie kuuru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TMPUHIUIB YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA U MPUPOABL. PanuoHanbHOE HPUPOJONOJIb30BAHUE U
COXpaHEeHHE OMOJOTHYECKOTO pa3HOO0pa3us 3eMiu

83




