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AHHOTaNUA K pado4eil nporpamme
yuyeOHoOro npeamera «buosiorus. Yriay0JéHHbIil ypoOBeHb»

Pabouas nporpamma yueOHOTO ipeamera «buosaorus. Yriry0JéHHbIi ypoBeHb» 0053aTeIbHOM
npeaMeTHoil obmacti «EcTecTBeHHO-HAy4HBIE TPEAMETHD» pa3paboTaHa B COOTBETCTBHUHU C ITYHKTOM
18.2.2 0OHOBICHHOTO (eepaIbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHEro
obmero obpazoBanus (nanee - ®I'OC COO), deaepanbHOl 00pa30BaTEIBHON MPOTPAMMBI CPEIHETO
obmiero oopazosanus (nanee - ®OIT COO) u peanusyercs 2 roga ¢ 10 mo 11 kmaccel. DTOT yueOHBIH
npeaMeT 0003HayeH B 00sA3aTenbHOM YacTu ydeOHoro miuaHa. J{aHHas pa®ouyas mporpamma siBIsieTCs
YacThIO COJEPKATEIBHOTO pas3zesia OCHOBHOW 00pa3oBaTENbHON TMPOTpaMMBl CpPEIHEro OO0IIero
obpazoBanus (nanee - OOIT COO).

Pabouass mporpamma paspaboTaHa y4yuteneM OHOJIOTMHM B COOTBETCTBUHU c [lonoxeHuem o
pabouux mporpamMmax U ompeessieT opranu3aiuio oopazoBarenbHol AesTenbHOoCTH yuuteneM B COLLI
Ne27 no yuebHOMY mpenmery «buosnorus. YrinyOonéHHbIM ypoBEHBY» C Yy4eTOM paboyeil mporpaMMbl
BOCTIMTaHUSL.

Pa6ouas mporpamma yueOHoro nipeameta siBiisercs yactbio OOIT COO, onpenensomei:

- IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO TpeaMeTa (JIMIHOCTHBIC, METapeIMETHBIE U
MIpeIMETHBIE);

- coJlepyKaHue YIeOHOTO MpeIMeTa;

- TeMaTH4YecKOoe IUIAaHHUPOBAHUE, B TOM YHCIE C Y4eTOM pabodell mporpaMMbl BOCITUTAHHUS C
yKa3aHHEeM KOJIMYECTBa YacOB, OTBOJANMBIX HA OCBOCHHUE KaX IO TEMBI.

Paboyas mporpamMmma oOCyXieHa U MPUHATA PEIHICHHEM METOINYECKOTO OOBETUHEHUS YUUTEIeH
€CTECTBEHHO- MaTeMaTHYeCKOro IMKJIa M COIVIacOBaHa 3aMECTUTE]eM IUPEKTOpa MO Yy4eOHO-
BocrrarenbHOM padote COILL No27.

Hara 29.08.2023



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIACIEHHOE  KYpCcugom, HE BXOJUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHAs Hayka. KpaTkash MCTOpuUsi pa3BUTHS OWOJIOTHU.
buonornveckne Hayku W HW3ydaeMmble UMHU TpoOiieMbl. DyHIaMEHTANIbHBIC, MPUKIAJHBIC H
MMOMCKOBBIE€ HayYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne OWOJOTMHM B (POPMUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Ouosorveil. 3HaueHne OMOJIOTMH B TPAKTHUECKON AEITEIbHOCTU
YeJIOBEKa: MEJIUIIMHE, CETLCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe IPUPOIBL.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apsei, I'.
Mennens, B. W. Bepnaackuii, U. I1. I1aBnos, U. Y. Meunnkos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUH C APYrUMH Haykamuy, «CuctemMa OMOJIOrHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBwie cucTeMbl Kak TpeaMeT u3ydeHus: ouonaornu. CBOMCTBA KUBBIX CHCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJOXKHOCTh M YIOPSJOYEHHOCTh
CTPYKTYPBI,  OTKpPBITOCTb, CAMOOPTaHMU3ALMUsA, CAaMOBOCIPOU3BEIACHUE, Pa3aPAKUMOCTb,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd >KUBBIX CHCTEM: MOJICKYJISPHBIA, KJIETOYHBIM, TKAaHEBBIMH,
OpraHW3MEHHBIMH, MOMYJISIITUOHHO -BUIOBOM, 9KOCHUCTEMHBIN (6MOTeOTICHOTUYECKHA ),
o6uoctepnsiit. [Iporeccsl, mpoucxosmue B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU JKHBOTO.
XKuznp kak popma cymecTBoBaHusl MaTepuu. Hayku, n3ydaromue >KMBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLINH.

N3yuenune >xuBbIX cucTteM. Metoasl Omosiormueckoi Hayku. HaOmronmenue, m3MmepeHue,
JKCIIEPUMEHT, CHUCTeMarh3auus, MeraaHanu3. lloHsTue o 3aBUCMMOM UM HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanme skcnepumenta. llocranoBka u mpoBepka runore3. Hynesas
runore3a. [lonsarue BEIOOPKHU U €€ JoCcTOBEpHOCTh. Pazopoc B Ouonorunueckux gaHHbX. OleHKa
JIOCTOBEPHOCTU TOJYYEHHBIX pe3ynbTaToB. [IpUUMHBI HCKa)XXKEHUS pe3y/bTaTOB 3KCIEPHUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «bBHOIOTHYECKUE CHCTEMBI»,
«CBOICTBA )KUBOU MaTepun», «YPOBHU OpraHU3aluy KUBOU MPUPOAbD», «CTpOEHHUE )KUBOTHOU
KIIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO Oprann3mMay, «buoreonenosy,
«buocdepa», «MeToabl U3ydEHHS )KUBOU TPUPOIBD.

O6opynoBanue: 1abopaTropHOe 000pYyIOBAHUE /7S POBEACHUS HAOMIOCHHM, H3MEPEHUH,
9KCIIEPUMEHTOB.

IpakTHueckas padora «/cnonp30BaHue pa3IMUHBIX METOJOB MPU U3YYEHUU KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Krnetka — cTpykTypHO-(DYHKIIMOHAIbHAS €IWHHIIA XUBOTO. VICTOpHST OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MOJIEKYJISIPHOM ¥ KJIETOYHOW OHOJOTHHM: MHKpPOCKOMHS, XpoMmaTorpadus,
anekTpodopes, METOJ  MEUYEHBIX aToMOB, udQepeHnHnaIbHoe HEeHTPUPYTHPOBAHNUE,
KYJbTUBUPOBAHHUE KIETOK. M3yueHue @HuKcupo8anmvix Kiemok. DICKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

TaGmuuer u cxembl: «CBETOBOW MUKPOCKOID», « IIEKTPOHHBIA MHKPOCKOID), «McTOpHs
Pa3BUTHSI METO/I0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOTIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKTEepHAITBHBIX KIIETOK.

IIpakTnueckas padora «/3ydyeHne MeTOI0B KIETOYHOM Ouosoruu (xpomarorpadus,
anektpodopes, nudpdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMunuyeckasi OpraHu3anus KJIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMHUKPOIEMEHTHI. Bosa n e€ poJib

KaK pacTBOpPUTEINA, peareHra, ydacTueé B CTPYKTYPHUPOBAHUHU KIETKH, TETJIOPETYIALNH.

MunepanbHbIe BEeLIeCTBa KIETKH, UX Ouosiornyeckasi pojib. Posib KATHOHOB U aHHOHOB B KJIETKE.

Opranndeckue BenecTBa KIeTkU. bruosornueckue noauMepsl. benkn. AMUHOKHACIOTHBIN

coctaB 0enkoB. CTpyKTypbl O€IKOBOM MOJeKyibl. [lepBuuHas cTpykTypa Oenka, menTHaHas

cBs3b. Bropuunasi, TpeTuyHas, yeTBepTUUHas CTPYKTYpHI. JlenaTyparus. CBoiicTBa OENKOB.
Knaccudukamnus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbsi.

VYrneBoapl. MoHOCaXapuapl, AUCaXapuabl, OJUTOCAXapUIbl U orcaxapuapl. OOmuii mian
CTpOEeHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonornueckue GpyHKIMN yrieBoI0B.

Jlunaer. IM'uapodunsHO-THIPOPOOHEIE CBOICTBA. Knaccudukamus — nmummumos.
Tpurmunepuapl, hocomuabl, BOCKH, cTeporbl. buosorndeckue GyHkmuu unuaoB. Oo0mmue
CBOMCTBa OHOJIOTHYECKMX MeMOpaH — TEKyu4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHULAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crtpoenue HykiieMHOBBIX KUCIOT. HykimeoTumpl.
[Tpunuun kommiementapuoctd. IIpaBwio Yapradda. Crpykrypa JITHK — nBoiitnas crimpaib.
Mecronaxoxaenue u ononornueckune Gyaknuu JJHK. Bunst PHK. ®yaknun PHK B knetke.

Crpoenue monekyinbl AT®. Makpospruueckue cBsizu B Mosiekyiae AT®. buonornyeckue
¢byakiun  AT®. BoccraHOBIEHHbIE TMEPEHOCUYMKH, WX (QYHKIUUM B KIeTKe. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBennpoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorus: OMOXUMHUYECKHEe M OMO(DU3MYECKHe HCCIEeIOBAaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OMOMONEKyl. Modenuposanue cmpykmypol u @QyHKYui
buomonexyn u ux komniexcos. Komnvromepuwiii ousaiin u opeanuyeckuti CuHme3 6UOMONEKY U UX
HenpupooHvLX AHAI0208.

JdeMoHcTpanuu

[Hoptperst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «Pacrpenenenre XMMHUYECKUX DJIIEMEHTOB B HEXKHUBOM MOpUPOAE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.



Tabmuuper u cxemsl: «llepuoguueckas TaOnuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIBI», «BelecTBa B cocTaBe opranuzMoBy, «CTpoeHHe MOJICKYIIbI OenKay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIEKyIbl ATO».

O6opynoBaHue: XUMUYECKasl IOCYJja U 000pyJOBaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIHIN.

JlabopaTopHas padora «l/ccienoBaHue HYKJIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKINH KIETKH

Tunsl kneTok: sykapuoTuyeckas M npokapuotuueckas. CTpyKTYpHO-(QYHKLUHOHAIbHbIE
00pa3oBaHus KJIETKHU.

Crpoenue mnpokapuoTHUeckoil kieTku. KieroyHas creHka OakTepuii ©  apXei.
Oco0OeHHOCTH CTpPOEHUsl TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue u QyHKIMOHUPOBAHUE dYKapHOTHUYeCKOH KieTku. [InazmaTnueckas memOpaHa
(mna3manemma). CTpykTypa IIa3MaTH4eckod MemOpaHbl. TpaHCHOpT BeliecTB —4depes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obneruéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). [lomymponunaemocts MeMOpanbl. Pabota
HaTPUH-KAJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, (aromuTos3. Dk30muTo3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpuboB.

Hurommazma. [uto3omb. Llurtockener. J[BmxkeHune uurtormiazMbl. OpraHouibl KJIETKH.
OnHomMeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomasMatudeckas ceth (DI1C), anmapart ['onbmku,
JU30COMBI, MX CTpoeHHe M (QyHKUUU. B3auMOcCBs3b OJHOMEMOpaHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasnenus 6eikos 6 OIIIC. CunHtes
pactBopuMbIXx  OenkoB. CHHTE3  KIETOYHBIX  MemOpaH. [mamkwii  (arpaHysspHBIN)
SHJOIUIa3MaTHUYeCKu peTukyayMm. CekperopHas dyHKius ammapara ['ombmku. Moougurayus
benxos 6 annapame I onvoocu. Copmuposka denxos 6 annapame I 01v0xcu. TpancropT BEMIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounslit cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOWAbI KIETKUA: MHTOXOHIPUHU, IUTACTUIBL. [Ipoucxooicoenue
mumoxonopuii u niacmuo. Cumdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MUTOXOHJpUM u TuiactuA. [lepBuUuHblE, BTOPUYHBIE U CIIOXHbBIC IJIACTU]IBI
(OTOCHHTE3UPYIOUINX DYKAPUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JICHKOIUIACTHI  BBICIIMX
pacTeHui.

HemeMm6pannbie opraHouapl kiaeTku CTpoeHHE W PYHKIHUA HEMEMOpPAHHBIX OPraHOHIOB
kineTku. Pubocomsbl.  [lpomesxcymounvie  uiamenmsi. MuxpodunameHTsl. AKmuHosvle
Muxkpoguramenmol. MpIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEYHBIX KIeMmOK.
Muxkpotpy6ouku. Kietounslii ueHtp. CTpoeHHEe U JABH)KEHHE JKTYTUKOB U PECHUYEK.
MuxkpotpyOouku 1uTornaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKPODUIAMEHMAMU U
muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka sapa, XPOMATHH, KapUOIUIa3Ma, SIIPBIIIKH, UX CTPOCHHE U (PYHKIIHH.
SnepHblii 6enkoBBI MaTpuKc. IIpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u 2emepoxpomamut. belku XpoMaTHHA — THCTOHBL Jlumamuka sdepHotl
060104KU 8 Mumose. foepHulii mpauncnopm.

Knerounsie  BkmtoueHus. CpaBHUTENbHAsT  XApAKTEPUCTUKA  KIETOK  AYKapuoT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpOoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHON
KIeTkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MUTOXOHAPUN», «Anpo», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIpPENapaTbl PacTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepHaJIbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTuyeckas padora «l3ydeHne CBOMCTB KIETOUHOW MEMOPAHBI.

JlabopaTopHas padora «lccienoBanue miaazMoiinu3a U JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWISIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BElecTB:
aBTOTPO(HBIN U reTepOTPOPHBIN. YUacTHe KHUCI0pOaa B OOMEHHBIX MpoIieccax. JHEPreTHUEcKoe
obOecnieueHue kieTku: npespaiienne AT® B oOMeHHBIX nponeccax. @epMeHTaTUBHBINA XapaKkTep
peakiuii KIeTogyHoro Meradom3ma. OepMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTimuns GepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. beiakn-akTuBaTOpHl U
OENKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DEpMEHTAaTHBHBIX peaKUUd OT pa3IMYHbIX
(hakTopoB.

[IepBUuHBI CHMHTE3 OpPraHMYECKUX BellecTB B KieTke. DoTocuHTe3. AHoxcueenuvii u
oxkcuzenHvlll omocunmes y Oaxkmeputi. Ceemocobupaiowjue nucMeHmvl U NUSMEHNbL
peaxkyuonnoz2o yenmpa. Ponb xmoporuiactoB B mpouecce gorocuHte3a. CBeToBas U TEMHOBAs
daszel. @omoovixanue, Cs., Cs- u CAM-munvi hpomocunmesa. IIpoaykTUBHOCTh (HOTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIMPYIOIIHE
OakTepuu, jkere300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUYCHNE XeMOCHHTE3a.

AnaspoOHbIe opranu3Mbl. Buapl Opokenus. [IpoaykTbl OpoKeHHS U UX UCIOJIB30BAHUE
Yel0BEKOM. AHa3pOOHBIE MHUKPOOPraHM3Mbl Kak OOBEKThl OMOTEXHOJOTUM W BO30YAUTETU
0ose3Hei.

AspoOHBIEe OpraHu3Mbl. JTalbl SHEPreTHUYEeCKoro oomeHa. [loaroToBuTeIbHBIN ATAIl.
['mukonan3 — 6ecKUCIOPOJHOE PACIIEIUIEHHUE TIIFOKO3bI.

buosornueckoe OkucieHUE, WM KIETOYHOE JbIXxaHue. Pojb MUTOXOHApPHUI B mpoueccax
ouosnorudeckoro okucieHus. Lluxnuueckue peaknuu. OxucnurenabHoe (ochopuarpoBaHHe.
Ouepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomounoi ATD-
cunmasel.  [lpenmyiiectBa a’poOHOro myTH oOOMEHa BELIECTB Mepel aHa’POOHBIM.
D¢ dexTUBHOCTH SHEPreTHIECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

TaGnuue! u cxemsl: «POTOCUHTE3Y, «DHEPreTUUecKuil oOMen», «brocunres Genkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pYIOBaHUE JUIsl IPUTOTOBIICHUS MOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padorta «/3yueHue kKaTaTuTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha pUMepe
aMuJIa3bl WIKM KaTanaas3bl)y.



JlaGopatopnass padora «M3yueHue (epMEHTATHBHOTO pACHICIUICHUS THEPOKCHIA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopnasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE IPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBenHast uHpopManus U peaju3anus eé B KJeTKe

Peakuuu matpuyHoro cunresa. IIpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLUSIX MAaTPUYHOTO
cuHTe3a. Peamm3anusi HacineACTBEHHONW uWHpopManuu. ['eHEeTHYeCKMil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuare3 PHK. IIpuHOmne! TpaHCKpUIIMU: KOMIUIEMEHTAPHOCTS,
aHTUIApaJUIEIbHOCTh, aCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OunocuuTeze Oenka. YcmoBust
O6uocunTesa 6enka. Koauposanue aMuHOKUCIOT. Posb pubocom B OnocunTese Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. OpraHuzalus reHoMa y IpoKapuoT U
9yKapuoT. Perynsuust akTHBHOCTHU I'eHOB Yy TpokapuoT. ['nnoresa onepona (®. XKako0, XK. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2enog y oykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enog. Perynanns oOMeHHBIX MpolieccoB B KieTke. Kiierounslit romeocTas.

Bupychl — Heknerounbie (GOopMbI )KM3HU U OONMraTHbie napa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuznewnwviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHrie 3a00neBanus yenoBeKa, )XuBOTHBIX, pacternid. CITNI, COVID-19, conmansabie
1 MEAUIMHCKHUE MPOOIEeMBbI.

Buoungopmamuxa: unmeepayus u ananuz borvuux maccusos («bigdata») cmpyxmypholx
buonocuveckux oanHvlx. Hanomexunonozeuu 6 buonocuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocodvl 00cmasKu 1eKkapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHetmueckuit koa», «Bupyce»,
«baxTepuodarm.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii nmki, ero mepuonasl u perymsauus. Huarepdaza u muros. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska kietku k nenenuto. IlpecunreTnueckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUOIbI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK —  pemnukanusa. [lpunnuner  perummkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, AHTUINAPAIUIENBHOCTh. MeXaHu3M
peruukanuu JTHK. Xpomocomsl. Ctpoenue xpomocoMm. Tenomepsl u Tenomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHM. JMIIOUIHBIM W TaruiouJHBIA HAOOPBI XPOMOCOM. ['OMOJIOTHYHbIE
XpoMocoMel. [1os10BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguym MHUTO3a W MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
MuTo3a. Kapnoknnes u nutokunes. bruonornueckoe 3HaueHHE MUTO3a.

Perymsimuss MUTOTHYECKOTO HMKIAa KiIeTkH. [Iporpammupyemasi kietoyHas rubenp —
aromnTos.



Knerounoe sapo, XpoMocoMsl, (PyHKIIMOHATIbHAS T€HOMHKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemxay — buournpopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuie! 1 cxeMbl: «KU3HEHHBIH MUK KIETKW, «MuTo3», «CTpoeHHEe XpOMOCOM),
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKpoIpenaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmoneHue MHuTO3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKPOTIpEIapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OTHOKJIETOUHbIE BOJOPOCIHH, Apyrue npoTucTsl. KosonuanbHbie
OpraHU3MBl.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHu, opraHsl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHel: oOpa3oBarenbHas, MOKPOBHAs,
MIPOBOJIAINIAsl, OCHOBHAs, MexaHHueckasd. OCOOEHHOCTH CTpOoeHMs, GYHKUUNA U PaCIOJIOKEHUS
TKaHEW B OpraHax pacTeHH.

TkaHM )KUBOTHBIX U YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SNIUTEINAIbHAS, COCIMHUTEIbHAS,
MbIleyHas, HepBHas. OCOOCHHOCTH CTpOCHHUs, (PYHKIMA M PacCIOJIOKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbi€ U T€HEpPAaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yesoBeKka. OyHKIMM OpraHOB U CUCTEM OPIaHOB.

Onopa tena oprann3moB. Kapkac pacrennii. CkeneTsl OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIil 1 BHyTpeHHHI ckesieT. CTpPOSHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBukeHre OpraHuM3MoB. JIBIKEHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOUAHOE,
KT'YTUKOBO€, pECHHUYHOE. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHUH: TpPONU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M UeJIOBeKa: MblleuHas cuctema. Peduekc. CkenerHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. IlornonieHue BoAbI, YIJIEKHCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussMu. I[luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE MHUIIEBAPEHUE.
[Iuranne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOIO TpakTa. [IumeBapurenbHbIe
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue >xkuBoTHbIX. Juddy3us razos uepes
MOBEpXHOCTh KieTku. KoxkHoe npixanue. JlpixarenbHas MOBEPXHOCTh. JKabepHoe u NEroyHoe
IbpIXaHue. JIpIxaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJOBEKA. OBOJIIOIMOHHOE YCIOKHEHHUE
CTPOEHMS JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucteMa denoBeKka. MexaHu3M
BEHTUJISIUH JIETKUX y NITUI U MIIeKONTUTaromux. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BelIeCTB y OpraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHul. TpaHcmopt
BEIIECTB Yy )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbsl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
KUBOTHBIX U yenoBeka. Ceplie, KpOBEHOCHBIE COCYbI M KpoBb. Kpyru kpoBooOpareHusl.



OBOJIIOLMOHHBIE YCIIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHUCTEMBI I03BOHOYHBIX >KMBOTHBIX.
PaGora cepaia u e€ perynsiusi.

Boinenenne y opranusmoB. Belnenenue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHbie Bakyonn. Opransl BeiaeneHust. QuiibTpanus, CeKpenus 1 00paTHOE BCaChIBAHUE
KaK MEXaHHU3Mbl pabOThl OpraHoB BbiIeiAeHUS. CBsA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTEIIBHON cHCTeMaMu. BpijienieHne y NMO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Ilouku.
Crpoenue u GpyHKIIOHUpOBaHHE HePpoHa. OOpa30oBaHUE MOYH Y YEIIOBEKA.

3amura y Opranu3MoB. 3aiuTa y OJHOKIETOYHBIX OpraHiu3MoB. CHopbl OakTepuid U LUCThI
mpocTedmux. 3aliura y MHOTIOKJIEeTOuHbIX pacteHuil. Kyrukyna. CpencrBa macCMBHOU U
XUMHUYECKOM 3a1UThl. OUTOHUUIBI.

3amuTra y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI U MX MpoU3BOAHBIE. 3allIUTa OpraHu3mMa
or Oone3Heil. MMMyHHas cuctema uenoBeka. KieToyHbIi M TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTé€HHbI  crneuupuyeckuii  UMMYHHUTET. Teopusi KJIOHAJIbHO-
cenektuBHOro ummynuteta (I1. Dpmux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOIO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Paznpaxxumocts W perynasiuus y oOpraHu3MoB. Pa3apakuMocTh Yy OJHOKJIETOYHBIX
opranm3moB. Takcucel. PaznpaxxuMocTe W perynsauus y pacTeHuil. PocToBble BemecTBa M HUX
3HauYEHUE.

HepBHas cucrema u peduiekTopHas perynsiuus y >KUBOTHbIX. HepBHas cucrema u eé
OTlieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CHUCTEMBI Yy >KUBOTHBIX. OTIebl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u pednexropHas ayra. besycioBHbie u
YCIIOBHBIE pe(dIIEKCHI.

['yMopanbHas perymauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W WX TOpPMOHBI. [lelicTBue ropmMoHOB. B3amMOCBSI3b HEpPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE BOJIOPOCIINY,
«baktepun», «lIpocreitmme», «OpraHbl [BETKOBBIX pacTeHUil», «CHCTEeMBbl OpraHoB
MM0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOMbIX», «TkaHM pacTeHui»,
«KopueBbie cucremol», «Ctpoenue credisa», «CTpoeHHE IUCTOBOM IUIaCTUHKWY», «TkaHU
KUBOTHBIX», «Ckener uenoBeka», «llumeBapurenpHas cucrema», «KpoBeHOCHas cucreMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cucreMay,
«BplenurenpHas cucteMa», «OHIOKpUHHAA cucteMayn, «CtpoeHue Mplmuby, «IMMyHUTET»,
«KumeuHnonosnoctHele», «Cxema nuTaHus pacTeHuil», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue IuiaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcsa», «HepBHas cucrema nruny, «HepBHas cucreMa MIIEKOIUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpENaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpEnaparsl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, JKUBbIE
9K3EMIUIAPBl KOMHATHBIX PAaCTeHUH, repbapun pacTeHUil pa3sHbIX OT/AEIOB, BIaKHbIE MpenapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHuE I AEMOHCTPALIMHI TOYBEHHOTO ¥ BO3IYLIHOTO MTUTAHUS PACTEHH, PaCIeIICHUS
Kpaxmasia u OelKOB HoJ AeCTBUEM (epMEHTOB, 000PYAOBAaHUE ISl IEMOHCTPALMU OTIBITOB T10



W3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEIbHbIX JIBUKECHUI, MOJIEIIN
rOJIOBHOI'O MO3ra Pa3jNyHbIX )KMBOTHBIX.

JlabopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

DopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: IIOYKOBAHUE, CIIOPYIISALUs, (hparMeHTaIusl, KIOHUPOBAHHE.

[lonoBoe pasmuHoxenue. IlonoBble kineTku, uiau ramerbl. Meio3. Craguu Meio3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornyecknii ¢cMbICI MeW03a U IIOJIOBOTO
nporecca. Meio3 ¥ ero MeCTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoapieBoe pa3putue. ['amerorenes y ;kuBoTHBIX. [los0BbIe )ene3sl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KIeToK. CriepMaroreHes u oorenes. CTpoeHre MoJIOBBIX KIETOK.

Omo1I0TBOPEHNE U AMOPUOHATBHOE Pa3BUTHE XUBOTHBIX. CrOCOOBI OTUIOOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DOMOPHOJIOTUs — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenesz — 0ona uz enasuvix npobaem smopuonocuu. Konyenyus mopghozeros u
mooenu mopgoeenesza. Ctaguu >MOpHOTreHe3a )KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue.
Tunsl apoGnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opoobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTU JIPOOJIEHUST MJIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TacTPyJIsLus).
3aknagka OpraHoB M TKaHEH U3 3apoJblIeBBIX JHMCTKOB. B3anMHOe BiusHUE dYacTel
Pa3BHUBAIOIIETOCS 3apo/Ibliiia (AMOpHOHANIbHAS HHIYKIHS). 3aKiIa/lKka TIaHa CTPOCHUSI )KHBOTHOTO
KaK pe3ysibTaT UepapXuyecKux B3aUMOJICHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3IuyYHbIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanpHBIM mepuon. I[Ipsmoe u Hempsimoe
pazButue. Pa3Butue c Meramop}o3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHHE MPSMOTO M HENPSMOIO PA3BUTHS, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta XUBOTHBIX. DakTOpbl pPETyIALMH pPOCTAa KUBOTHBIX M 4yenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX U 4YenoBeka. Ilepronpl OHTOreHe3a 4eJoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3zmHuoxenue u pazputue pacteHuid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. OGpa3zoBaHue Crop B Impoliiecce Meliosa. ['ametorenes y pacrenuii. O1io10TBOPEHHE U
pa3BUTHE pACTUTEIBHBIX OPraHu3MoB. JIBOITHOE OIJIOJOTBOPEHUE Yy LIBETKOBBIX PACTEHMIA.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysliii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuipl u cxembl: «BereraTuBHOE pasMHOKEeHHEY», «THIBI GECIOIOro pa3MHOXKECHHUSD,
«Pa3MHOX€eHHE XJIaMUIOMOHANb», «Pa3MHOXeHHe »JBIVIeHb», «Pa3MHOXEHHUE THUAPBD,
«Meiio3», «Xpomocombl», «l'ameroreHes», «CTpoeHue SNULIEKIETKM W CIIEPMATO30UIa»,
«OCHOBHBIE CTaJNH OHTOTeHE3a», «IIpsiMoe 1 HenpsiMoe pa3BuTHE», «Pa3BUTHE MAICKOTO KYyKay,
«Pa3Butne capaHum», «Pa3BuTue nArymku», «J{BoilHO€ OMIOAOTBOPEHUE Yy IIBETKOBBIX
pacteHuii», «CTpoeHHE CeMSIH OJHOJOJBHBIX M JBYAOJBHBIX pacTEHUN», «KU3HEHHBIA LMK
MOPCKOM KamycTbl», « Ku3HEHHBIN LUK MXa», « KU3HEHHBIN LUK TAaNOPOTHUKAY, « KHU3HEHHBII
LIUKJI COCHBD».



O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOTIPENapaThl SIMIICKIETOK U CIIEPMATO30U OB,
Moienb « LUK pa3BUTHUS JSATYIIKAY.

JladopaTtopHas pabora «/3ydyeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckas padora «BrisBieHNE MPU3HAKOB CXOJICTBA 3apO/IbIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUIY.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHNU3MOB

Wcropus craHoBiIeHMS U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa,
T. Moprana. Posib oTedecTBeHHbIX yUE€HBIX B pa3BuTuu renetuku. Padotsl H. K. Konbuosa, H. U.
BasuiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBI. [ OMOJIOTHUHBIE XPOMOCOMBI, aJUICIIbHBIC
TeHBbI, aJbTePHATUBHBIC TPHU3HAKH, JIOMUHAHTHBIH U PEIECCUBHBIA MPU3HAK, TOMO3WIOTAa,
TeTEepPO3UroTa, YUCTasl JIMHHS, TUOpUIbI, TeHOTurl, ¢eHOoTHUN. OCHOBHBIE METOJbI T'€HETHKH:
rUOPUA0TIOTMUECKUN, ITUTOJIOTUYECKH I, MOJIEKYJIIPHO-T€HETUYECKH.

JdemMoHcTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Konsos, H. 1. Basuios, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabnuiel U cxembl: «MeToIbl TeHETUKNY, «CXEMBI CKPEIITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBolii 3akoH MeH e — 3aK0H €IMHO00pasus THOPHUIOB
nepBoro nokoJyieHus. [IpaBuno nomunupoBanus. Bropoii 3akoH MeHenst — 3aKOH pacuierjieHus
npu3HakoB. l{uTosornyeckue OCHOBBI MOHOTHOPHMIHOTO CKpeIIMBaHMs. [ MMOTe3a YHUCTOTHI
ramer.

AHanuzupyoliee ckpenmpanue. [[poMexyTouHbIi XapaKkTep Haciaea0BaHuUs.
Pacuiennenue npu3HakoB NpU HEMIOJTHOM JJOMUHUPOBAHHH.

JlurnOpugHoe ckpemuBaHue. Tpermidi 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJIeJ0OBaHUs MpU3HaKoB. L{uTomorunueckrie 0CHOBBI AUTHOPUIHOTO CKPEIIUMBAHMUSL.

CuermuieHHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe Hace0BaHUE
I€HOB, HAPYILIEHHE CLETUICHUS] MEX /1y FT€HaMH. XPOMOCOMHAsl TEOPHUS HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIM MEXaHU3M OIPEIECICHHUS Moja. AyTOCOMBI U IOJIOBbIE
XpoMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbli MOJI. ['eHeThuyeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HacrienoBanue Npu3HaKkoB, CLETIEHHBIX C [TOJIOM.

l'enotTun kak wnenoctHas cucrema. [lmeloTponuss — MHOXKECTBEHHOE JCHCTBUE TI'€Ha.
MHoXecTBeHHbIN auienu3M. B3anmoneilcTBue HeaienbHbIX TIeHOB. KOMIUIEMEHTapHOCTD.
Onucras. [lonumepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHUM, JKMBOTHBIX W YEJIOBEKAa, a TaKxke
(U3HOTIOTMYECKUX MPOIIECCOB, TIOBEICHUS U KOTHUTUBHBIX QYHKINH. [ eHeTHYeckre MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MAPA3UT» U «XO3IUH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJISI U MU3MEHEHHUs HACIEACTBEHHON MH(OpMAaINU B MOKOJIECHUSX
KJIETOK 1 OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuet u cxemsl: «llepBbiif u BTOpoit 3akoHbl Mennensa», «Tperuit 3akon MeHaens»,
«AHanuzupyrollee ckpenuBanue», «Henonnoe nomuHupoBanue», «CLeNIeHHOE HAacIe10BaHue
MIPU3HAKOB y Ap030huib, «I eHeTrka nonay, «Kapuotum yenoBekay, «Kapuotur 1po3ohuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEICTBUE T€HOBY.

O6opynoBaHue: MOJENb ISl IEMOHCTPAIlMA 3aKOHOB €IMHOOOpa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI M PACIIEIUICHHUs] IIPU3HAKOB, MOJEIb I JEMOHCTpAlMM 3aKOHA HE3aBHCHMOIO
HacjeA0BaHus PU3HAKOB, MOJEIb JJI JEMOHCTPAlMH CLEIUICHHOIO HACJIEI0BAHMS IIPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTMOPUAHOIO CKPELUIUMBAHUS Y
IPO30(QHITB».

IIpakTnueckas padora «/I3yyeHue pe3yabTaTOB JUTHMOPHUIHOTO CKpPELIMBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

BsaumopneiictBue reHoruna u cpeapl npu (opmupoBaHuu (eHotuna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHBIE U KOJMYECTBEHHbIE TMPHU3HAKU. BHIBI  M3MEHYMBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHas W3MEHYUBOCTh. Poiib cpenbl B GpopMUpOBaHUN MOIU(DHUKAITHOHHOM
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuoHHuslii psa u BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(UKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas W3MEHUMBOCTh. (CBOWCTBA TE€HOTHUIMYECKOM HW3MEHYMBOCTH. Bubl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatrBHAsT M3MEHYMBOCTh. Mel03 M TMOJIOBOM MPOIeCC — OCHOBAa KOMOMHATHBHOM
M3MEHUYUBOCTH. POjb KOMOMHATHBHON M3MEHYMBOCTU B CO3JaHUU I'€HETHUECKOTO pa3Ho00pa3us
B MpEeJENax OJHOrO BUAA.

MyranyoHHass M3MEHYMBOCTb. Buapl MyTanmii: Te€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W MHAYLHUPOBAHHBIE MyTalMH. SOepHBIE M LUTOIUIA3MATUYECKUE MYTALHH.
ComaTnueckue W MOJIOBble MyTaluH. [IpuyuMHBI BO3HMKHOBEHMS MyTaluil. MyTareHsl M HX
BJIUSIHME HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTAllMOHHOTO IpouLecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacieacTBeHHOW wu3MeHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (aKkmopo8 6 HACNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuis! u cxembl: «Buasl n3aMeHUnBOCTHY, «MoauduKkalmoHHas U3MEHYUBOCTHY,
«KoMOuHaTHBHAs ©3MEHYUBOCTHY, «Meto3y», «OmionoTBopenney, «l'eneTnueckue 3a001eBaHUs
yesoBeKkay, «Bunpl myranuii».

O6opynoBaHue: XuBble W TepOapHbIe AK3EMIUISIPHl KOMHATHBIX PACTEHUH, PUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMHU U3MEHYHBOCTH.

JlabopaTopnass pabGora «lccnemoBaHue 3aKOHOMEPHOCTEH  MOJU(DUKAIMOHHOU
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia U BapUALMOHHOW KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapo/Has mOporpaMma HCCIEJOBAaHUS T€HOMAa YEJIOBEKaA.
MeToibl M3y4eHUs TEHETUKH YeNIOBEKa: T€HealorHuecKuid, OMM3HEOBBIN, IUTOTEHETUIECKHM,
MONYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIIpHO-TeHeTHUeCKU. COBPEMEHHOE OIIPE/IEIIEHHE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4KCIie ¢ nomolbto [T1[P-
aHasnn3a. HacnenctBenHble 3a00seBaHus yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE 00JIE3HU YEJIOBEKA.
Bosnie3nn ¢ HacineaCTBEHHOW MPEapaclofioKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOW T€HETUKU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHYECKUX 3a00JieBaHUI uenoBeka. MenuKo-TeHETHUECKOe
KOHCylbTHUpoBaHue. CTBONOBbIE KIETKU. [IoHSITHE «TeHEeTHYECKOro rpy3a». DTUYECKUE aCIIEKThI
MCCIIEIOBaHUI B 00JIaCTH peIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HaKTOpPBI TMOBBIIICHHON YYBCTBHTEIBHOCTH YEIOBEKa K (DM3NYECKOMY U
XMMHUYECKOMY 3arpsA3HEHUIO OKpYyXKallled cpeasl. l'eHeTndeckas MNpeapacrnoioKEeHHOCTh
YEJIOBEKA K MMaTOJIOTUSAM.

JdeMoHcTpanuu

Tabmuib! u cxemsl: «KapuoTurn yenoBeka», «MeTo1bl U3ydeHNs TeHETUKH YeJIOBEKaY,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cestekniusi oOpraHu3sMoB

JlomecTukanusi ¥ CENeKIUs. 3apoXICHUE CEJICKIMU U JoMmecTukanuu. Yuenue H. U.
BasuiioBa o LlenTpax mpoucxoxaeHus 1 MHOrooopa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JJaHUU COPTOB PACTEHUN U NMOPOJI KUBOTHBIX. COpT, MOpoJa, ITAMM. 3aKOH TOMOJIOTHYECKUX
psAIOB B HaciencTBeHHOW m3mMeHunBocTd H. M. BaBwiioBa, ero 3HaueHue JUisl CENEKIMOHHOMN
paboTEHL.

Mertoibl cenekiMoHHOM padoThl. VIcKycCcTBEeHHBIN OTOOP: MAacCOBBIN U MHAWBUIYyaTbHBIM.
Dtanbl KOMOMHAIIMOHHOW celieKuu. VcnbITaHue Mpou3BOAUTENECH 1O moTtoMcTBY. OTOOp MO
TEHOTHUITY C MMOMOIIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO F'EHOTHUITY C IIOMOIIBIO aHATTN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 KaK METOJl CEJICKIIMOHHOW paboThl. PamuanuoHHBIA H
XUMHYECKUH MyTareHe3 Kak MCTOYHHK MYyTallMid y KyJbTYpHbIX (GOpPM OpraHU3MOB.
Hcnonp30Banre TEHOMHOTO PEIaKTHPOBAHKS U METOJ0B pekoMOnHaHTHBIX JIHK mis monmydenns
HCXOJIHOTO MaTepuaia JJisl CeJIeKIHH.

[lonyuenue mnonuruionaoB. BHyrpuBugoBas rubpuauzanus. biuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpelluBaHKue, WM ayTOpuauHr. ['eTteposuc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas rUOpUIU3aLUAL.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JIOCTHXKEHHMS CEJIEKIMH pacTeHH Hu
KUBOTHBIX. «3€1EHas peGONIOYULY.

CoxpaHeHHe U H3YYEHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTEHMH U UX JTUKHX
poauyelt s co3aHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcamu CeibCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VIVUULCHUST CYUWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsinenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuie! u cxembl: «L{eHTPBI TPOUCXOXKAECHUS M MHOTOOOpa3uss KyJIbTYpPHBIX pACTECHHII,
«3aKOH TOMOJIOTMYECKHUX PSJ0B B HACIEICTBEHHONW W3MEHUMBOCTH», «MeETOoApl CEIeKLIUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHasi pa6ora «/3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUI U MOPOJ TOMAIIHUX
YKUBOTHBIX».



JladbopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKka pacTeHu».

Ikcekypeust «OCHOBHBIE METO/bI U JOCTHXKEHHSI CEJIEKIIMU PAcTeHHl M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOoTeXHOI0TUSl M CHHTETHYeCKAsI OMO0JI0T U

OOBEKThI, HCMOJB3YeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE M TKAHEBBIE KYJBTYPHI,
MUKPOOPraHM3MBI, HMX XapaKTepUCTHKa. TpaauuuoHHas OMOTEXHOJOTH: XieOoIedyeHue,
[IOJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOenue. MukpoOuosorndeckuii cuuTe3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Oenka, aMMHOKHUCIIOT U BUTAMUHOB.

CozaHue  TEXHOJOTMM M HHCTPYMEHTOB  II€JICHANIPABIEHHOTO  W3MEHEHUS W
KOHCTPYHPOBAHHUSI TEHOMOB C LI€JIbIO TOJYYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAIIUX
HE BCTpEYarourecs B Npupoie ONOCUHTETUYECKHUE ITYTH.

Kiterounas unnxenepus. MeTonbl KynbTypbl KJIETOK M TKaHEW PACTEHHM U JKUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauzanuss U comMaTHueckuil smOpuoreHes. lcmonb3zoBaHue
TariOnJI0OB B CEJEKUHUHM pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIIOI0TBOPEHHUE.
PexoHCTpyKIIUS SIMTIIEKIIETOK U KIIOHUPOBAHUE JKHBOTHBIX. MeTO T TpaHCIUIaHTAIIAHU SIJIEP KIETOK.
Texunonocuu  0300po6neHus,  KyIbMUSBUPOBAHUS U  MUKPOKIOHAILHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KYIbIYD.

XpOMOCOMHAsI U T€HHAasl WHXKEHepus. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHHE
pekomOunantHeX JIHK. Cozdanue mpanceenmvix opeanuszmos. JIOCTHRKEHUS U TEPCIEKTHBBI
XpOMOCOMHOW ¥ TEHHOW WH)XCHEPHH. OKOJOTHYECKHE U OITHYCCKHE MPOOIEMBbI TEHHOM
VHXECHEPUH.

Menununckue ouotexnosoruu. [locrrenomuas mudposas meaununa. [1IP-muarnoctuka.
MeTaboJIOMHBIN aHAIN3, TCHOLICHTPUYECKUN aHAIN3 MMPOTEOMa YeJI0BEKa JIsl OLICHKH COCTOSTHHS
€ro 3/710poBhs. Vcroyib30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-O0nonmkeHnepus
Ui pa3paboTKH (pyHAaMEHTAIbHBIX OCHOB MEAUIIMHCKUX TEXHOJOTUH, CO3aHUsI KOMIUIEKCHBIX
TKaHEeW COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOro OMOMPUHTUHTA U cKadoaauHra JUisi pereHus
3a/1a4 NEPCOHAM3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IeNbl0 oOecreyeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB (yHknuonupoBanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcnonp3oBaHWEe  MHUKPOOPraHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KilerouHas nnxeHepus», «l'eHHass HHKEHEPUs».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «[lomyyeHue MOJIOYHOKUCITBIX TPOTYKTOBY.

Ikekypenusi «bHOTEXHONOTHS — BayKHEHIIIas TPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apo:xaeHue 1 pa3BUTHE IBOJIOLHMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomounonHas Teopus Y. Jlapsuna. [Ipeanocsliku BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiabl 3Bojrouuu BugoB no Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTb
pPa3sMHOXKEHHS OpPraHW3MOB, HACJIEICTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuaTeTnyeckoi Teopuu dBoonnu (CTI). HeltTpanpHas TeopwHst SBOTIOIUH.
CoBpeMeHHas HBOJIOIHOHHAS OMOJNOTHSA. 3HAuUCHUE SBOJIIOLMOHHOW TEOpPUU B (POPMHUPOBAHUH
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[loptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoit npuposs! (mo K. JIunuero)», «JlecTHuna >KuBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMUpPOBaAHUS TPUCTIOCOOICHH Y paCTEHUM U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pBOBI 32 cymiecTBoBaHuE», «lloponsl ronydei», «MHOroo6pasue KylabTypHBIX GOpM
KarmycTel», «llopoapl MOMamHHUX XHBOTHBIX», «Cxema oOpa3oBaHHs HOBHIX BHIOB (o Y.
HapBuny)», «CxeMa COOTHOIIECHHUS IBWXKYIIUX CHIJI JBOJIONUI», «OCHOBHBIE ITOJIOKEHUS
CHHTETHYECKOU TEOPHH IBOITOIII.

Tema 2. Mukpo3BoJironus 1 eé pe3yJibTarThl

[Momynsimust kak »reMeHTapHas eauHuia 3Boonnd. COBpeMEHHBIE METOJIBI OICHKU
TeHETHYECKOTO pa3HO00pas3usl v CTPYKTYphI momyisinuid. Mi3menenne reHodoH1a momyisiiuy Kak
3JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeTHudeckoro paBHoBecus JIx. Xapnau, B.
Baitn6epra.

OneMeHTapHble (akTOphl (IBIKYIIME CHJIBI) JBOJIIONUH. MyTalMOHHBIA TPOIIEcC.
KombOunatuBHas n3MEeHUYHBOCTS. [[peiid reHoB — ciydaliHple HeHAPaBJICHHBIC H3MEHECHHS YaCTOT
atenedt B nomynsanusax. IhdeKkT ocHoBarens. Ipgexm Oymuviiounoco copaviuuka. CHudiCeHue
2EHeMUYeCcKo20 pa3zHooopasus. npuduHvl u cieocmeus. llpossnenue sghghexma opeiicha eeros 6
oonbuwiux u manelx nonyrayuax. Murpamun. M3onsuus nomynauMii:  reorpaduueckas
(mpocTpaHCTBEHHAs ), OMosTornueckast (penpoyKTHBHAS).

EctectBennsiii otOop — Hampapisitomuii ¢dakrtop sBosonuU. POpMbI €CTECTBEHHOTO
oTOOpa: IBIKYIIUHA, CTAOMIM3UPYIONIUH, paspbiBatomuii (au3pynTuBHbIN). [lonoBoi oT6op.
Bo3HUKHOBEHHE U ABOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3ylbTaT MHUKPOIBOIIONUHU. Bo3HUKHOBEHHE
pucrnocobaeHuit y opranu3MoB. Apomopdo3sl U uauoanantanuu. [Ipumeps! npucnocodaeHuit y
OpraHu3MoB: MoOpQojoruyeckre, (HU3HOJIOTHUECKUe, OUOXUMHUYECKUE, TOBEICHUYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MUKPOIBOIIOIUU.
W3onsuus — wimoueBoit ¢dakrtop BupooOpazoBanusa. Iyt u cmocoObl BHI00Opa3OBaHUSA:
alyonarpuyeckoe (reorpaduyueckoe), CUMMATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rudpuansanus). JIuTeIbHOCTh SBOTIOIMOHHBIX POIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpasusl.

Ponb 3BONIOIMOHHON OHOJIOTMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6nopazHooOpazus. MUKPOIBOJIONMUS M KO3BOJIOIMS MMApasuTOB U MX X03s5i€B. MeXaHU3MBbI
(dhopMHUpOBaHMS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOpHOBI C HEMl.

JdeMoHcTpanuu

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

Tabnuie! u cxembl: «MyTallMOHHASI U3MEHUHUBOCTHY, «[ oMy IsSIIMOHHAS] CTPYKTYpa BHJIAY,
«Cxema mposiBieHuss 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHMHY,



«OKOJIOTHYECKasi H30JSIIMs TOMYNIAUUiA ceBaHCKOM Qopemmny», «['eorpaduueckas H30IAIUSA
JMCTBEHHUIBI CHOMPCKOM M JTMCTBEHHUIIBI 1aypcKoit», «llomyIsinroHHbIE BOJIHBI YUCICHHOCTH
XHITHUKOB H JKepTB», «CxeMa JEHCTBUS €CTECTBEHHOro oTOopa», «Dopmbl OOpHOBI 3a
CYyLLIECTBOBAHUEY, «MHpycTpuaibHbIA MEJIAHU3MY, «Kusbie HCKOIIaeMBbIE»,
«[lokpoBuTeNbCTBEHHAs OKpacka >KUBOTHbIX», «lIpemynpexnaromas oKpacka >KUBOTHBIXY,
«DPU3NOJIOTHYECKUE aganTaun», «lIpucrmocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kputepun Buma», «Bunel-nBoiitnukn», «CTpykrypa Buza B mnpupoae», «CrnocoObl
BUJ00Opa3oBanus»,  «l'eorpaduueckoe BHmooOpa3zoBaHMe TPEX BHUJAOB  JIAHMABIIICHY,
«DKOJIOTUYECKOE BMJI000pa3oBaHUE BUAOB CUHMI, «llomurionasl pactenmit», «KamycTHo-
peaeUHbIN THOPU.

OGopynoBanue: repOapuu pacTeHUM, KOJJICKIIMA HACEKOMBIX, Yydesia NTHUIl U 3Bepel C
IpUMepaMy pa3IMYHbIX MPHUCIOCOONEHM, Yydyena NTHUI] U 3BEeped pa3HbIX BHJIOB, repbdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladbopaTtopnas pabora «IIpucnocoOneHuss OpraHM3MOB H HUX OTHOCHTEJIbHAs
11eTIECO00Pa3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Boonus U €€ pe3yJbTaThl

Merto bl U3yueHHst MakpodBoJtoLnu. [laneoHTonOrMUecKre METO Ibl U3Y4EHUSI SBOTIOLIH.
[Tepexonubie popmMBbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEpUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEIUKTHI.

OMOpHOJIOTMUECKUE U CPaBHUTEIBHO-MOP(OIOTUYECKAE METOAbl HU3YyYEHMs HBOJIIOLUM.
I'emeTnyeckne MEXaHU3MBI JBOJIIOLMM OHTOT€HE3a M TOSABJICHUS HBOJIIOLIMOHHBIX HOBILIECTB.
I'omonornuHbIe ¥ aHAJIOTUYHBIE OpraHbl. PyniuMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYIISPHO -
reHeTH4ecKue, OHMOXMMUYECKHEe M  MaTeMaTH4eCKue METOAbl H3YYeHMs]  SBOJIIOLUU.
I'omonoruunsie reHsl. COBpeMEHHBIE METOABI IOCTPOEHUS (PUIIOTEHETUYECKHX JIEPEBbEB.

XPOMOCOMHBIE MyTallUM U 3BOJIIOLIMS T€HOMOB.

OO6mre 3akOHOMEPHOCTH (ITpaBUJIa) BOJOLMH. [IpuHyun cmenvl yHKYull.
HeoOGpatumocTs 3BostoLinu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLMH.

JdemoncTpauuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mroiuiep, J. ['ekkensb.

Tabnuupl n cxembl: «PUIOreHETUYECKUN PsiZL JIOAAN», «APXEONTEPUKCY», «3BEpO3yOble
amepel», «Creronedans», «Punnogurel», «CeMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOBY, «PenukrTel», «HavanbHble cTaauu 3MOPUOHAIBHOTO
Pa3BUTHS IO3BOHOYHBIX )KMBOTHBIX», «I'OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHb», «PyIuMeHTs»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbl YeNOBEKa MU LIMMIIaH3e», «[JaBHBIE HampaBiIeHUsS
3BOJIIOLIUNY, «OO01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

OO6opynoBaHue: KOJJICKIUH, TepOapuu, MYJISHKHM HCKONAEMbIX OCTATKOB OPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLNU
HACEKOMBIX.

Tema 4. IIponcxoxneHne U pa3BuTHE KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKICHUS XHU3HM Ha 3emiie. AOHOTE€HE3 U IMaHCIEPMMSL.
JloHay4Hble TPEACTaBICHUS O 3apOXKJIECHUM JKM3HU (KpealuoHH3M). I'Mmore3a MOCTOSIHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkeHue oneitaMu @. Penu, JI. Cnannannany, JI. Iactepa.
ITpoucxosxaeHne >Kku3HU U acTPOOUOIIOTHSL.



OcHoBHBIE 3Tanbl HEOPraHU4ECKON 3BooIMHU. [InanerapHas (reonorudeckas) 3BOJIOLUS.
XuMuueckas 3BOTIONUS. AOMOTEHHBIN CHHTE3 OPraHNYeCKUX BEIIECTB U3 HeOpraHudeckux. OMbIT
C. Mumnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHomepoB. KoanepBarnas rumnoresa A. U.
Omnapuna, runiore3a nepBuuHoro Ooyabona J[x. XomnaeitHa, renernyeckas runoresa . Mémnepa.
Pubo3umer (T. Yek) u rumoteza «mvupa PHK» V. I'mnbepra. @opmupoBanue memOpaH u
BO3HUKHOBEHHE MPOTOKICTKH.

Uctopuss 3emuin u wmeroabl e wu3ydeHusa. lVckomaemble OpPraHMYecKUe OCTATKH.
l'eoxponosoruss u e€ Meronpl. OtHocutenbHass U aOCOJIIOTHAs  IEOXPOHOJIOTHS.
['eoxpoHosornyeckast mKajaa: 30Hbl, Ipbl, IEPUOJIbI, FTOXH.

Hauanpubie sTanbl opranudeckoil 3Bostonun. [losBiieHHE W HBOJIONMS MEPBBIX KIETOK.
Opomronus Merabonu3Mma. Bo3HukHOBeHHe mnepBbIX sKocucTeM. COBpeMEHHblE MHMKPOOHbBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emuie cooOmiectB. Crpomaronuthl. [IpokxapuoTsl u
JYKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOMCXOXKIACHUE BHUPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BBICHIMX pacTeHui. OcHOBHbIE apoMOp(o3bl PACTEHUH.
Beixon pacrenuit Ha cymy. [losiBneHre ciopoBbIX paCTeHHN U 3aBO€BaHUE UMH CyIIH. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTECHHIA.

OcCHOBHBIE ATambl SBOJIONHMH >KUBOTHOTO Mupa. OcHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIIONNS MO3BOHOUHBIX. [IpoucxoxaeHue ampuOnii U penTuIni.
[Tpoucxoxnenne miaexkonurtaromux W nrtuil. [IpuHiun xmrodeBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMiie 1O 3paM U MEepUoJiaM: apXe, MpOTepO30il, maaeo30M, Me3030M,
KaitHOo301. OO0Ias XxapakTepucTUKa KIMMaTa 1 Te€0JoTHIecKuX mporeccoB. [losBnenne u paciser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIA COCTaB
aTMoc(ephl.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKHE KPHU3UCHI Ipouioro. [IpuyuHel U cieacTBus
MaccOBBIX BbIMUpaHHi. COBpEMEHHBIN SKOJOTHYECKUN KpH3HUC, €ro ocoOeHHocTH. [IpoGiema
coxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHast cucteMa oprannyeckoro Mmupa. [IpuHIuns! kjaaccupukauyu OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U. OnapuH, JIx.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumpst u cxembl: «Cxema omnbita @. Penny», «Cxema omeita JI. [lactepa mo u3ydeHuro
caM03apoJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. HOpu», «Otansl HeopraHu4eckoi
3BOJIOLNM», «['eoxpoHonoruyeckas mkanay, «HadanbHble 3Tambl OpPraHUYECKON SBOIIOLUN,
«CxeMa 00pa30BaHUs DYKapHOT MyTEM cuMOuoreHe3ay, «CrucreMa >kuBoii pupoas», «CTpoeHue
BUpyca», «ApoMopdosbl  pactenuit», «PuHHOPUTBY, «OTHOKIETOYHBIE BOJOPOCINY,
«MHoroknerounsle Bogopociany, «Mxu», «llanopotHuku», «l'0J0CEMEHHbBIE pacCTEHUS»,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHs JKHUBOTHOTO MHPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocreitmue», «KumeunonosnoctHsie», «llmockue vepBu», «HieHUCTOHOTHEY,
«Pr10B1», «3emHOBOIHBIE», «[IpecMbikaromuecs», «[Ituiey, «Mnexkonutaromuey», «Pa3Butue
JKU3HU B apXeMCKoOU 3pe», «Pa3BuTHe XKU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTHe KWU3HU B



1aJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030UCKOU 3pey, «PasBUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHas CUCTEMa OPraHUYECKOrO0 MUPay.

OGopynoBanue: repOapud pacTeHUN PA3IUYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE TperapaThl *XWUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIUU HTIJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uydeja MTHUIl M 3BEPel, KOJUJICKIIMH OKaMEHEJIOCTEH, MOJIEe3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopnHas padora «MopaenupoBanue omnelToB Musuepa—tOpu no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COCIMHCHHI B IEPBUYHOM aTMOChepe».

JladbopaTtopHasi pabora «/3ydeHne W ONHMCAaHWE HMCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTnueckas padora «/3yueHrne 0cCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTIEIOB.

IIpakTHyeckas padora «M3yueHne 0COOEHHOCTEN CTPOCHHS MTO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxokaeHue 4eJI0BeKa — AHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. METOo/1bI AaHTPOIIOJIOTUH.

CraHoBJI€HHE MTPEICTABICHHUM O MPOUCXOKICHUH YelIOBEKa. Pennruo3neie Bo33peHusl.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo 4enoBeka € KMBOTHbIMHM. CHcTeMaTHYeCKO€ IIOJIOKEHHE  uesloBeKa.
CBuneTenbcTBa CXOJACTBA 4EJIOBEKAa C JKMBOTHBIMHU:  CPaBHHUTEIbHO-MOPQOJIOTHYECKUE,
aMOpHosioTuuecKkne, (U3HOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsIMOXOK/IEHHE W KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBmwxymue cutbl (pakTopbl) aHTPOTIOreHe3a: OHoJIoTHYeCKHe, colfuanbabie. COOTHOIICHUE
OMOJIOTUYECKHX U COIMANTBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIMM AaHTPOTIOTEeHE3a. PaHHUE YemoBekooOpa3Hbie 00€3bsHbBI (IPOKOHCYIIBI) U
paHHUE TIOHTU[BI — OOIKE TPEIKH YEIOBEKOOOPa3HbIX 00€3bsH M JIOACH. ABCTPAJOMUTEKA —
JIBYHOTHE TpeaKu JiroAeil. UenoBek yMmelnblid, IEpBble M3rOTOBJIEHUSA OpyAuid Tpyaa. YenoBek
MPSIMOXOISANIIANA W TIEPBBIM BBIXOJ JIIOJeH 3a mpeaenbl Adbpuku. UYenoBek reiaenbOepreckui —
o0l mpeoK HeaHIePTaIbCKOTO YeJI0BeKa U YeloBeKa pa3yMHOro. YenoBek HeaHAepTaIbCKU
KaK BHUJ JIIOJeH XOJIOAHOTO KiuMmaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, EHUCOBCKUI
YeJI0BEK, OCBOCHHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka v najieoreHOMHUKa.

DBOJIOLUS COBPEMEHHOI0 4esjoBeka. EcTecTBeHHBIN OTOOp B MOMyNMSALHUAX YEJIOBEKA.
MyranuoHHbI# npouecc u noauMopdusm. IlomynasmoHHble BOJIHBL, Apeii( TeHOB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJIAIUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacbl. [lonarue o pace. bousbliue pacwl: eBporeouaHas (eBpasuiickasi),
aBCTpaJIO-HETPOUIHASA (PKBAaTOpHANIbHASI), MOHTOJIOUAHAS (a3UMaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHus 4eloBeka 1Mo IutaHere. EauHCTBO dYemoBeueckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3ma. [IprcrnocoO0neHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKpYKarouei
cpensl. BnusHue reorpaduyeckoit cpensl U nperia reHoB Ha MOpP(HOJIOTHIO U (PU3UOTIOTHUIO
YeJI0BeKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (pu3uueckod (OMOJNOTUYECKOW) aHTPOTIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMNOJIOTUA W MaJCOAHTPONOJIOTHSl  YEJIOBEUYECKMX  MOMYJISLUM.
buocouuaneHple  WccleOBaHMS ~— NPUPOABI  4YenmoBeka.  VccienmoBaHue — KOZBOJIOLHH
OMOJIOTHYECKOTO U COIUATBHOTO B YETIOBEKE.

JdeMoHcTpanuu

Ioprpersr: Y. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.



Tabmumer w  cxeMbl: «MeTonbl  aHTPOMONIOTHNY», «[OJIOBHOW MO3T  4YeJOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBD», «CKENET UenoBeKa U CKeNeT MUMIIaH3e», «PyTuMeHTsl 1
aTaBU3MbI», «/[BIKyIIME CHJIBI aHTPONOTrEHE3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonutek», «HenoBek ymenslit», «HenoBek NpAMOXOIAINN», «/{eHNCOBCKUN YEIOBEK»
«Heanaepranbipy, «KpomanboHIb, «[Ipeakn yenoBekay, « ITarbl IBOTIOIUN YEIIOBEKAY,
«Pacsl yenosexka».

O6opynoBaHue: MYISDKM OKaMEHEJIOCTEH, MIPEeIMETOB MaTepUaibHOM KyJIbTYpbl IIPEIKOB
qenoBeka, pernpoaykiuu (hoTorpadun) KapTuH ¢ MUGPOJIOTUICCKUMU B OHOICHCKIME CFOJKETaMuU
MIPOUCXOXKICHUS 4YesloBeKa, (oTorpaduu HaXOJOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJIET
4eJl0BEKa, MOJEJb Yepera YelloBeKa M uepena LIMMIIaH3€, MOJENb KUCTU YeJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJENU Topca MPEIKOB YeI0BEKa.

JladbopaTtopnas pabora «/3yueHue oOCOOEHHOCTEH CTPOCHHS CKEJleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHYECKHUX aAaNTalui 4YeI0BEKay.

Tema 6. IKko0rusi — HAYKa 0 B3aHMOOTHOIIIEHUSAX OPTAaHU3MOB H HAJJOPTaHU3MEHHbIX
CHCTEM C OKpY Kawlueil cpenoi

3apoxaeHue W pasBuTHE dKojoruu B Tpymaax A. ['ymbGompara, K. @. Pymse, H. A.
CeBepuioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznmensl u 3amaum skonoruu. CBs3b
9KOJIOTHH C JPYTUMHU HAyKaMH.

Metonpl skosnorun. [loneBbie HaOMIOACHUA. DKCIIEPUMEHTHI B IKOJIOTUU: MPUPOJHBIE U
naboparopuble. MojenupoBaHue B SKOJIOTUH. MOHUTOPUHT OKPY)KArOIIeW cpeibl: JTOKaIbHbIH,
pEruoHAIBHBIN U TJI00aTBHBIN.

3Ha4YECHHE DKOJOTHYECKUX 3HAHUM /I YesIOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBA3€H YeNoBeUecTBA C NPUPOIOH. DOPMUPOBAHHME HKOJOTHYECKOW KYJIbTYpPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Cesepiios, 3. I'ekkens, A. Tercnu, B. H.
Cykaués.

Tabmuis! u cxembl: «Paznensl axosoruny», «MeToabl IK0JIOTUNY, «CXemMa MOHUTOPUHTA
OKPYXaIOILEH Cpeabl».

JlaGoparopHas padora «/3yuyeHne MEeTOI0B FKOJOTMYECKUX UCCIIECIOBAHUI.

Tema 7. Opranusmbl U cpega oOMTAHUSA

Okonoruueckre GakTopbl W 3aKOHOMEpHOCTHM ux jedctBus. Kriaccuduxarms
JKOJIOTHUECKUX  (pakTopoB:  abuoTHueckue, OuWOTHYECKHe, aHTpornoreHHole.  OOuue
3aKOHOMEPHOCTH JIeHCTBUs dKonornueckux (axkropos. [IpaBuno munumyma (K. Hlnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue ¢aktopbl. CBET Kak skojorudeckuii hakrop. JleiicTBue pa3HbIX y4aCTKOB
COJIHEYUHOT'O CIIEKTpa HAa OPraHU3Mbl. OKOJIOTMYECKHUE TpYIIbl PACTEHUHW U JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CUTHAJIbHAS pOJib cBeTa. DOTONEepHOIn3M.

Temnepatypa kak skojoruueckuil ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHU3MBL
[TolikunoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorumueckuii ¢akrop. IIpucnocobrneHuss pacteHuil K MOAIEp>KaHUIO
BogHoro Oamanca. Kiaccudukanus pacreHuid 1o OTHOIIEHMIO K Boje. I[lpucnocobnenus
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, TMOYBCHHAs, TIyOMHHAs
MOMOYBEHHASI, BHYTPHOpPraHU3MeHHas. (DHU3UKO-XUMUYECKHE OCOOCHHOCTH cpea oOuTaHUs
opranu3moB. [Ipucnocobienns opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruveckue putmbl. BHenHue U BHyTpeHHUE pUTMBL. CyTOYHBIE ¥ TOUYHBIC PUTMBI.
[Tprcoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHECHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonstue o xu3HeHHOH (Qopme. XKusHeHHbIe (HOPMBI
pacTeHui: JepeBbsi, KYyCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHHUE TPaBbl, OJHOJETHUE TPaBHI.
XKuznennoie (GOpPMBI SKUBOTHBIX: THUAPOOHMOHTHI, TE€OOHMOHTHI, a’3poOHOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  ¢aktopbl. Buapl OMOTHYECKHMX  B3aWMOJCHCTBHA: KOHKYPCHIIHS,
XHUIIHIYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepanus, MyTyaIn3M, KOMMEHCATH3M
(kBapTHpaHTCTBO, HaxyseOHMYecTBO). Herpoduueckue  B3auMoaelcTBUA  (TOMHYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHHE OMOTUYECKUX B3aUMOJICHCTBUM ISl CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «IKoJoThudeckne (HakTopb», «CBETOBON CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TeTUIOKPOBHBIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY, «DU3NONTOTHYECKUE afanTaIliu )KUBOTHBIX», «Cpepl OOMTaHUSI OPTaHU3MOBY,
«buonoruyeckue puTMby, «Kuznenuabsie GopMbI pacTeHUiD», «Ku3HeHHbIe (JOPMBI JKUBOTHBIX,
«9KocHcTEMA MIUPOKOJIUCTBEHHOTO JIeCa», «IDKOCUCTEMA XBOMHOIO Jieca», «llenmm mnwutaHus»,
«XwumuanaectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «Kommencamuzmy».

OGopynoBanue: repbapuyd pPACTEHWH W JKUBOTHBIX, MPHUCHOCOOJCHHBIX K BIIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuul  CBETOJNIOOMBBIX, TCHEIIOOMBBIX |
TEHEBBIHOCIUBBIX PACTEHUHN, CBETOJIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCJIMBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJUIEKIIH TETUIOII00UBBIX, 3MMOCTONKHX, MOPO30YCTOMYUBBIX PACTEHUH,
yydyena MTUIl U 3BEpei, repdapum pacTeHWi, OTHOCSIIUXCS K rurpoduram, Kcepodutam,
Me30(uTamM, KOMHATHbIE PACTEHMSI JAHHBIX I'PYIII, KOJUIEKIIUH KUBOTHBIX, OOMUTAIOMINX B Pa3HBIX
cpenax, TepObapuM M KOJUIEKIMHM pAacTeHUHW U KHUBOTHBIX, OOJNQJAOIIUX YepTaMu
MPUCTIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHM KHU3HU, repOapuud M KOJUICKIHH
pacTeHMii U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX, YIaCTBYIOLIUX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHas pa6ora «BplsBIeHHE TPUCTIOCOOICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabota «BblsiBlieHHE TPHUCIIOCOONCHUI OPraHu3MOB K BIUSHUIO
TEeMIIepPaTypbI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOEHHOCTH pPACTEHUN U3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKH momymsuuu. [lomynanus kak Ouojoruyeckas cucrema.
Pons HeomHOpomHocTH cpenbl, ¢u3nueckux OapbepoB M ocoOeHHOCTel OWOJIOTHM BHJIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOMN CTPYKTYpPHI MoNysiuii. OCHOBHBIE TOKA3aTENH MOMYISINH:
YHCIIEHHOCTh, TJIOTHOCTh, BO3pAacTHas W TOJOBas CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

Dkonoruveckas CTpykTypa mnomynsuuu. OlleHKa YWCICHHOCTH MOMyiasiuu. JlnHaMmuka
MOMYJSIUK U €€ peryisiius. bruotudeckuii moteHman nomysiuu. MoienupoBaHie JMHAMUKI
nonyisiiun. Kpubie pocta yricneHHOCTH nonysinuu. KpuBbie BeDKUBaHMs. Perymsims



YHUCICHHOCTH TOMYJSIIUNA: posib (AKTOPOB, 3aBUCAIIUX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKojoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKosoTMYecKOM HUmIE BuAa. MecrooOuTanue. MHOromepHas MOJENb
skoJiornyeckot Humm Jx.M. Xarunacona. Pa3mepsl 3xonorndeckoil Humu. I[loTeHumansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nonynsuuil. Apeansl BUJ0B. BUIbl U UX )KU3HEHHBIE CTPaTETHH.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTM TIOBEJIEHUS W MUIpaluil JKUBOTHBIX. buojornyeckue HMHBA3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Jx. 1. XatunHCcOH.

Tabmuis! 1 cxeMbl: «DKOJIOTMUECKUE XapaKTePUCTUKU MOMyIsiumn», «IIpocTtpancTBenHas
CTpyKTypa mnomynsuun», «Bo3pacTtHeie nupamuapl nomynauun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMHU OpraHu3mammu», «Mojenb skosiorudeckoidt nHumu Jx. .
XaTynHCOHaY.

O6opynoBanue: repdbapur pacCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pa6ora «IIpucrnoco6iiennsi ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Dxoji0rust c0061ECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3Mamu B
ouoreHo3e.

Okocucrema kak OTkpbiTas cuctema (A. Jx. Tencnu). DyHKUMOHAJIbHBIE OJIOKHU
OpraHU3MOB B 3KOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTBI, peIyleHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. A6noruueckue On0ku 3kocucteM. [1ouBBI U MBI B 3KOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENN HKOCUCTEMBI. bromacca 1 mpoayKuus. DKOJIOTHYeCKUEe MUPaMHUIbI
yucen, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — cykueccuu. [lepBuuHble U BTOPUYHBIE CYKIIECCHH U UX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOIiecTBo.
buopaznooOpasue 1 NoJHOTa KPYroBOPOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. IKOCUCHEMbL 03ED U peK. DKOCUCmEMbL MOPel U OKeAHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTPOTIOT€HHBIE  HKOCUCTEMBI. Arpos’kocuctema. ArpoueHo3. Paznmuuus wmexny
AQHTPONOI'€HHBIMU U IPUPOJIHBIMU 3KOCUCTEMAMH.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢opa u dayHa.
CunanTponuzanus ropojackoi Qaynel. buonormdeckoe u  XO3SHCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJACHCTBUN OPraHU3MOB B 9KOCHCTEMAX.
Ponv rackaonoeo aghgpexma u 6u006-30udpuxamopos (knouesvix 6u008) 8 DYHKYUOHUPOSAHUU
skocucmem. IlepeHOC PHEPruM M BELIECTB MEXKIY CMEXHBIMH JKOCUCTEMAMH. Y CTOMYHMBOCTH
OPraHM3MOB, TMOMYJALUMA M DKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX M AaHTPOINOTEHHBIX
BO3/ICHCTBUM.

Mexanuzmor  68030eticmeus  3aepA3HeHUll  pPA3HbIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOA02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTof07a0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Jlx. Tencnu.

Tabmuiet u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jjeca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B SKOCHCTEMEN,
«KpyroBopor BemectB B 3kocucteme», «llemn mnuranus (mactOumiHas, AETPUTHAs)»,
«KOJIOTHYECKas TUpaMHJIa YUCE», «IKOJIOTHUECKas MUpaMua OMoMacchl», « IKOIOTHIeCKast
nupamua s3Heprum», «Odpazosanue 6osotay, «llepBuunas cykueccus», «BocctanoBienue jieca
ocJie Mmoxkapa», « JKocucreMa o3epa», « ArporeHo3», «KpyroBopoT BelecTB U NOTOK SHEPTHH B
arpouieHoze», «lIpumepsl ypOoskocuctem».

OGopynoBanue: repbapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas padora «/3ydueHue pazHooOpa3us MEJIKUX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCeKypeust «IKCKypcus B TUIWYHBIA OHOTeolneHo3 (B QyOpaBy, Oepes3HsK, €NbHHMK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIN JIyT, 03€P0, OOJI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obuieruianerapaas o0osiouka 3emiid, /i€ CYHIECTBYET WIJIM CYyIECTBOBaia
KW3HB. PazBuTHe npencrapienuii o onocdepe B Tpymax J. 3rocca. Yuenue B. U. Bepranckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. JKupoe BenecTBo OMOchepsl U ero GyHKIHHU.

3aKOHOMEPHOCTH CyliecTBOBaHMs Onocdepnl. OcobeHHocTH O6nochepsl Kak TI00aTbHON
skocucteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl Bemiects U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTE siBIeHU B Ouocdepe.

3oHanbHOCTH Ouocdepsl. [lonsTtue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpa, XBOWHBIC
Jieca, CMeIllaHHble U UIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpBs. KimMar, pacTUTENbHBIA W )KUBOTHBIA MHp OMOMOB cymn.CTpYKTypa ¥ (PyHKITUS
YKUBBIX CHCTEM, OIIEHKa X PEeCypCHOr0 MOTEHIMana 1 OnocqepHbIX (yHKIIHIA.

JdemoncTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsl 3emmmn», «KpyroBoport a3zora B npupoae», «KpyroBopot
yriaepoja B npupoze», «Kpyrosopot kucioposaa B mpupoie», «KpyroBopot Bojbl B IpUPOIE»,
«OcHoBHBIE OMOMBI cymmy, «Knnmartnyeckue nosica 3emuny, « Tynapay, «Taiiray, «CMemanHbIi
necy, «lllupokonucTBeHHslil 1ec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuil gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYkaomas cpeaa

DKOJOTUYECKHe KpU3HChl W WX NpuuuHbBL Bo3sxgelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIHOM cpeabl. OxpaHa BO3ayxa. 3arps3HeHre BOAHOM cpeapl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienue nouBbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa pacCTUTEILHOTO
U KUBOTHOro Mupa. OCHOBHBIE NPUHIUMIBI OXpaHbl MpHupoabl. Kpacuble kHuru. Oco6o
oxpansiemble npupoanslie Teppuropuu (OOIIT). borannueckue caabl 1 300J0THUECKUE TAPKH.

OcHOBHBIE TIPUHIIUITBI YCTOMUMBOTO Pa3BUTHs YEIOBEYECTBA M MPUPOJbL. ParmonansHoe
IPUPOJIOTIONIF30BAHUE UM COXpaHEHHE OMOJIOTMYECKOTro paszHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TI00aIbHBIX KOJOTMYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3Hca
U €r0 BEPOSATHBIE MOCIEACTBHSL.



PazBuTne METOZOB MOHHUTOPHHIA pAa3BUTUS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemmuble ucciedosanuss nepexooa K pecypcocbepeearowelt. U KOHKYPEHMOCNOCOOHOU
aHepeemuke. Buonocuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanonvle ungopmayuonnvle
cucmemsl, obecneyusaoujue O0OCMYn K UHGOpMAYUU NO COCMOSHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbL IKOpeadUIUMAYUU IKOCUCTIEM U CNOCOD08 HOPbOLL ¢ DUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuvIx sKoCUCmeM.

JdeMoHcTpanuu

Tabmuuer w  cxembl: «3arpsizHeHHe atMochepb», «3arps3HeHHe THIPOCHEphI»,
«3arpsizHeHue nouBb», «IlapHukoBbIf 3pdexT», «Ocob0 oXpaHseMble IPUPOIHBIE TEPPUTOPUNY,
«Mojenu ynpaBisieMOro MUPay.

Ob6opynoBanue: oTorpaduu oxpaHsieMbIX pacTeHUN 1 KUBOTHBIX KpacHo#t kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoOHA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'A
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JTMYHOCTHbBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType JMYHOCTHBIX pPE3yJIbTATOB OCBOCHHS MPOTPAMMbI MO OMOJIOTHH BBIJICICHBI
CIIEAYIOIIME  COCTABIISIIOIIME: OCO3HAHME OOYYalOIMMUCA  POCCHUMCKONW  IpaKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENIEICHHUIO,
Haluyue momusayuu K OOY4YEHHIO OWOJIOTUH, yenenanpasieHnoe paszsumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOLIUXCSl PYKOBOJICTBOBATHCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MMpUCymumMu CUCTEMC
OMOJIOTMYECKOT0  OOpa3oBaHMs, Haluyue  NpPABOCO3HAHUS  DKOJIIOTUYECKOW  KYJIbTYpHI,
CnocoOHOCMU cMasumy 1€ U CTPOUTH )KU3HEHHBIE TJIaHBI.

JImaHOCTHEIE PE3YIbTAThl OCBOCHUA IMPOTrpaMMEI 110 OuoJIornu JOCTUTAKOTCA B €IMHCTBE
y‘-Ie6HOI\/'I A BOCHHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUH C TPAAWMIIMOHHBIMU pOCCI/IfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHEIMU B
oOuiecTBe MpaBWJIaMU W HOPMAaMM TOBEJEHHUS M CIOCOOCTBYIOT IpoIleccaM CaMOINO3HaHMS,
CaMOBOCITMTAaHUA W CaMOPAa3BUTHS, PASBUTHUA BHYTpeHHeI;'I MO3NIUM JIUYHOCTHU, IMTAaTPUOTU3MA U
YBa)XEHHsI K 3aKOHY M MPABOMNOPSAIKY, YEIOBEKY TPyAa U CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBaKeHMs, OEpeKHOTO  OTHOIIEHHMS K  KyJbTYpHOMY  HAacjeiui0 U TPaJuIUsIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKaroLIEeH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHUS yueOHOTro mnpeamMera «broaorus» MoKHBI OTpaxarhb
TOTOBHOCTH M CITOCOOHOCTH OOYYalONIUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MTO3UIINEH JTMIHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM LEHHOCTSAM POCCHUHCKOTO OOIIecTBa, pacUIMpeHue
YKU3HEHHOTO OTBITAa U OMbITA JESITEILHOCTH B MPOIECCE peau3allid OCHOBHBIX HaIlpaBJICHUN
BOCITUTATENbHOM ESATENIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpasIaHCcKOro BOCIIHMTAHMSA:

cOpPMUPOBAHHOCTh ~ TPWKIAHCKOM MO3UIMM  OOy4YalolIerocss Kak akTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JIaHUHU YUEOHBIX MMPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHHH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENATh COOCTBEHHYIO TIO3HMIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHHME yYUThIBAaTh B  CBOUX JICUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMHU yOSKIEHUSAMH, KyIbTYPHBIMHU IIEHHOCTSIMH U COLIUATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX,
MO3HABATEBHBIX M HCCIENOBATENbCKUX 3a/1ady, YBAXKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXIEHHH CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOTO COJCPIKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NS TENbHOCTH;



2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPaKIAHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTHM Iiepel POAMHON, ropIOCTH 3a CBOM Kpail, CBOXO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICTUIO U TAMSTHUKAM IPUPOJIbI, TOCTHKECHHSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/C;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMs 3HAYEHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB IMPUPOJIbI, B KU3HMU 4YEJIOBEKAa W
COBPEMEHHOT0 00111eCTBA;

uaeiHas YOS:KIEHHOCTh, TOTOBHOCTh K CITY’KCHHUIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUE JTyXOBHBIX LIEHHOCTEMN POCCUICKOTO HapoJa;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTEIISIM, CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAUIMSIMHU Hapoa0oB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITFOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOIIMOHAIIBHOTO BO3ACHCTBUS )KUBOM IPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE POSIBIISAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢u3nyeckoro BocHUTAHUS, (OPMHPOBAHHSI KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHHe U peaju3alus 3I0poBoro u 6ezomacHoro odpasza >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTUEHUYECKUX MPaBWJI M HOPM, cOAaHCHPOBAHHBIN PEXXUM 3aHATUI U OTIbIXA,
perynspHas ¢uznyecKass aKTUBHOCTb), OEpPEXKHOI0, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [IEHHOCTH MpPaBWJI HWHIUBUAYAJBHOTO U KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYalUsX, YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIIOACH;

OCO3HAHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJI,
HapPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K aKTUBHOM JI€ATEIBHOCTH TEXHOJIOIMUECKOW U COLMATIbHOM HAPABICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

MHTEpPEC K pa3audHbIM cpepam npodecCHOHATBHON AeITeTbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oyaymieit mpodeccruu 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA TPOTSHKEHUH BCel
KU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

AKOJIOTHYECKH 11eJeco00pa3Hoe OTHOIICHHE K MPUPOJEe KaK UICTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS;



MOBBIIIEHUE YPOBHSI HKOJOTHYECKOW KYJIbTYpPhL: MPHOOpPETEHHE OTMbBITA IUIAHUPOBAHHUS
MOCTYIKOB U OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

OCO3HAHME TJIO0ATBHOIO XapakTepa OSKOJOTHUYECKUX MpoOIeM M IMyTel WX pPEelIeHHUS;

CIOCOOHOCTh MCIIOJIB30BATh MPHOOPETaeMbIe TIPU U3YYCHUU OMOJIOTUH 3HAHUS M YMEHUS
IpHU PEUIeHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM HPUPOIONOIH30BAHUEM (COOIIOCHHE
MpaBHUJI MOBENEHUS B TPUPOJE, HANPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoCchepsl);

aKTHBHOE HENpPUSTHE JACHCTBHIA, NMPHUHOCAIIUX Bpel OKPYKaoUled NpPUPOJHON cpere,
YMEHHE TPOTHO3UPOBATH HEOIATOTPHUSATHBIE SKOJIOTHMYECKHE IMOCIEACTBUS NPEANPUHIMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HAIMYHE PAa3BUTOTO DSKOJOTUYECKOTO MBIIIJICHUS, JKOJIOTUYECKONH KYIBTYpBI, OIIBITA
NEATETbHOCTH JKOJIOTWYECKOH  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW M COIMAJBHON NpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOH JEATEIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH;

8) HEeHHOCTH HAYYHOr 0 MO3HAHHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS Haykd W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHajore KYJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHUPE;

COBEpPIIIEHCTBOBAHHE SI3IKOBOM M YATATEILCKOW KYJIBTYPHI KaK CPEIICTBA B3aUMOICHCTBHS
MEX]Ty JTIFOJIbMH | TTO3HAHUS MHPA;

MMOHMMaHHEe crherupuKn OUOJOTUM KaK HayKd, OCO3HaHUA €€ ponu B (PopMUPOBaHUH
paIMOHAILHOTO HAYYHOT'O MBIIICHHS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaoleM
MHpEe KaK O €IMHCTBE TMPUPOJbI, 4YeloBeKa M oOulecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTHU OMOJIOTHM JUI COBPEMEHHOW IUBMIM3AIMH: 00eCIeYeHUs
HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHS YEJIOBEUECTBA, MOKMCKA MyTeH BBIXOJA U3 TNI0OATBHBIX
AKOJIOTHUECKUX Ipo0sieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PalliOHAILHOMY
MCI0JI30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUU OMOJOTMYECKHX 3HAHUI B LIEJSAX MOBBIINICHUS 00IIei
KYJIbTYPbl, €CTECTBEHHO-HAyYHONW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (QyHKIHMOHAIBbHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJlydaeMble 3HAHUS JJs aHalu3a M OOBSCHEHUS SBJICHUN
OKPY)KAIOIIET0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUN, YMEHHE JelaTb O0O0OCHOBAHHbBIC
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX ()AaKTOB W HMMEIOMIMXCS JaHHBIX C LEJIbI0 MOJIy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHUSA JJIs pEeLIeHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTH HAay4HOW NeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH MPOEKTHYIO U
HCCIIeIOBATENbCKYIO ACITeIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJNYYCHHIO HOBBIX 3HAHUU 1O OHOJOTHU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3y/IbTaThl OCBOCHHS Y4€OHOr0 mpeaMera «BHoor sy BKIIOYAKOT:
3HaYMMBbIC ISl POPMHUPOBAHNUST MEPOBO33pEHHs 00yHaIOIUXCsl MEKIUCIUTUTHHAPHBIC (MEKIPEAMETHBIE)
o0IIleHayYHBIC TIOHSTHUS, OTPAKAIOLIHNE IIETTOCTHOCTh HAYYHOH KapTHHBI MUpPA U CIIEHU(PUKY METOI0B MO3HAHUS,
HCIOb3yEeMbIX B €CTECTBEHHBIX HayKax (BEICCTBO, SHEPIHsI, SIBJIICHHUE, ITPOIECC, CUCTEMa, HAYUHBIN (aKT,
MPUHITHIL, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIIEeI0BAHNE, HAOIOCHUE, H3MEPEHHE, SKCITEPUMEHT U
Jpyrue); yHUBepcajibHble yueOHbIe NeCcTBUS (T03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISTHBHEIE),
obecreunBaromye GopMupoBanre PyHKIIMOHATBLHON IPAMOTHOCTH M COIMATBHON KOMITETCHITUH
00y4aroIIMXCs; CIIOCOOHOCTh 00YYAIOIIUXCS HCIIO0JIb30BaTh OCBOCHHBIE MEK TUCITUILIMHAPHEBIC,
MHUPOBO33PEHUYECKHE 3HAHHS U YHUBEPCAIbHBIC YUeOHbIE IEWCTBHS B TO3HABATENHLHON U COITUANIBHOM MTPAaKTHKE.

B pesynprate wu3ydeHuss OWONOTMH Ha YpPOBHE CpEIHEr0 o0O0mero oOpa3oBaHUs Y

obOyuarorierocs OyayTr chopMUpOBaHBI MMO3HABATENbHBIE YHUBEpPCAJIbHbIE Y4eOHBIE IEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HI)IC HeﬁCTBHﬂ, PErYIATUBHBIC YHHUBCPCAJIBHBIC
qu6HBI€ )ICI\/'ICTBI/HI, COBMECTHAs ACATCIIBHOCTD.

MeTanpeMeTHbIE Pe3yJbTaThl OCBOSHUS IMPOTPaMMBI CpPEJHEro oO0mero oOpa3oBaHUS
JAOJIKHBI OTPaXXaTh:

OBJIa}IeHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁnban Mmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a30BbIe JIOTHYECKHE TeiiCTBHSA:

CaMOCTOSITENIEHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCTIOJIh30BaTh MIPU OCBOCHHUH 3HAHHIA PUEMBI JIOTHUECKOTO MBIIIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHUsA, Kiaccuukanuu, OOOOIIEHUs), PACKPBIBATh CMBICT OHOJOTUYECKUX TOHATUN
(BBLOCTATH UX XapaKTepHbIC PU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU TOHSATHIMH);

OTIpENeNATh LENH ACATEIBHOCTH, 3a/aBas MapaMeTpbl W KPUTCPUU HX JTOCTIKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C IOCTABICHHBIMU IICIISIMH;

WCIIONb30BaTh OWOJIOTUYECKUE TIOHATHS ISl OOBsSCHEHHS (DAaKTOB M SIBJICHUN JKUBOU
TIPUPO/IBL;

CTPOMTH JIOTHYECKHUE PACCYKICHHS (MHIyKTUBHBIC, ICTyKTUBHBIC, TI0 aHAJIOTUH ), BBISBIISTH
3aKOHOMEPHOCTH M TPOTUBOPEYHUSI B PACCMAaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATh BBHIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENICTBA JUIS TPEJICTABICHUS CYIIECTBCHHBIX CBS3€CH U
OTHOIICHUH B M3Y4YaeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTHBOPEYHI PA3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIIMXCS MaTepHaIbHBIX
Y HEMAaTePUAIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATECIHLHOCTh, OIECHHBATH COOTBETCTBUE PE3YJILTATOB IICIISIM,
OILICHUBATh PUCKH MOCIICICTBUI NS TEIBHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX pPEaTbHOT0, BHPTYalIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeCTBHA:

BIIJIETh HABBIKAMHU Yyue€OHO-HCCIIEOBATENBCKON M MPOEKTHON NEATEIbHOCTH, HABBIKAMU
paspelieHus mpoodiIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOMCKY METOJIOB
pElIeHUs MPAKTUYECKUX 3a1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



WCIIOJIb30BAaTh Pa3NIMYHbIE BUIBI JEATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHIO B y4EOHBIX CHUTYallMsX, B TOM YHCJE TPHU
CO3JaHUH YYEOHBIX U COIMAILHBIX MPOCKTOB;

(hopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33J]aud B 0Opa30BaTEIHHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBUIaTh
TUTIOTE3Y €€ pelICHNs], HAXOUTh apTYMEHTHI JUIS JJOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 33/1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJI€ PEIICHUS 3a/1a9H PE3yJIbTaThl, KPUTUICCKH OICHUBATH
WX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABJICHHBIN MMOUCK TIEPEHOCA CPEICTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATCIBHYID W  MPAKTHYCCKyH  oOiacTu
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX TPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJICH, IpeJiaraTb OPHTHHAIBHBIC TOIXOABl W PEIICHUS, CTaBUTh
pOoOJIEeMBI M 3a/1a4H, JIOTYCKAIOINE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMAIHMH (TEKCTE Y4eOHOTO TOCOOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUIECKUX CIOBAPSIX W CHPaBOYHUKAX, KOMIIBIOTEPHBIX
0azax naHHbIX, B HHTepHeTe), aHaIM3UpOBaTh HHGOPMAIMIO PA3JIMYHBIX BHUJIOB U (GopMm
MPECTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHpoOBaTh 3ampockl W TPUMEHSTh Pa3JIMYHbIC METOIBI TNPH IOWCKE W O0TOOpe
OunoJIoTMYecKO HH(pOpMaINU, HEOOXOMMOM 7151 BHITIOTHEHHS YICOHBIX 3a/1a4;

nproOpeTaTh OMBIT KCIOJIB30BAHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpPEICTaBICHHUS OHOJOTHYECKON
nHpopManuu (Cxembl, TpauKu, TUarpaMMbl, TAOTUIBI, PUCYHKH U APYTOE€);

WCIIONb30BaTh HAyYHBIH SI3bIK B KayeCTBE CPEIACTBA NpU paboTe ¢ OMOJIOTHYECKOM
uHpOpMaIMeH: TPUMEHSITh XUMHUYCCKUE, (PU3UYCCKUE U MATEMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYpy, HCIOJIb30BaTh W NpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM pAcllO3HaBaHWsS W 3amUThl HHQOpManuu, WHGOPMAIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OgiaieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1€HCTBUSIMH:

1) o6menue:

OCYILIECTBIISITh KOMMYHUKAIIUUA BO BceX cdepax )KU3HU, aKTUBHO Y4aCcTBOBATH B TUAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3ajjaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJECHHUS OTHOCUTEIIbHO BBHITIONHEHUS TMpeiaraeMoil 3ajaud, YYWUThIBAaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTUX YYACTHUKOB AUANIOTA WM JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHs, MMOHUMATh 3HAUEHUE COLMATBHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUi, YMETh CMIT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMH CIIOCOOaMM OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HaMEPEHHS
JPYrUX JIOJIEH, MPOSIBISATh YBAKHUTEIHHOE OTHOIIEHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eATETbHOCTbD:

MOHMMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHJAHON M MHIMBUAYAJIbHOW pabOTHI MpH
pemeHn OMOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelICHUH y4eOHOM 3a1a4u;

BBIOMpATh TEMATHKY M METOABI COBMECTHBIX NIEHCTBHU C y4ETOM OOLIMX MHTEPECOB M
BO3MOYHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHU30BBIBATH W KOOPAWHUPOBATH
JEUCTBHS 0 €€ NOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIpelesaTh PO ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYXJaTh pe3yJbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA M KaXKJIOTO yYaCTHUKA KOMaH/bl B OOLINI pe3yibTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OLEHUBATh WJEH C MO3ULHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEJIEHUE B pPa3jIMYHBIX CUTYalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH 1€ICTBUAMM:

1) camoopraHu3zanus:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS [UId BBIABICHHS NpoOJEM M HX pELICHHUsS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWH IIEJIEBbIE U CMBICJIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLICHUIO K JKMBOW IPHUPOJE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKAOIINX;

CaMOCTOSTEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJayd B O0pa30BaTEIbHON JEATENBHOCTH MU
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJIBHO COCTaBJIATh IJIaH pelIeHus MpoOsieMbl ¢ yYETOM MMEIOLIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEAIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANIOUTECHUH];

JiesIaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHMIO M MPOSIBIICHUIO IIUPOKOM 3pYIUIIMK B Pa3HbIX 00JacTaxX
3HaHUH, MOCTOSIHHO MOBBIIATE CBOMH 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HaBBIKAMHU IT03HABATEIBHOHN pe(IeKCHH KaK 0CO3HAHUS COBEPIIAEMbIX JeHCTBUH U
MBICIIMTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAHUI, MCIOJIb30BaTh MPUEMBI pedIeKCHH
JUISL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHMMATh PELIEHUS 10 UX CHUKEHHUIO;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npuHsiTHE Ce0ds U APYrUX:

MPUHUMAThH ce0s, TOHUMAs CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPaBO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € O3ULIUU JIPYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBbIC pe3yabTaThl OCBOCHHUS COJIEp)KaHUS ydeOHOTO Tpenmera «buosorus» Ha
yriy0IEHHOM YpOBHE OPHCHTUPOBAHBI Ha 0OecreueHne MpoPIIIBHOTO 00YIEeHUS 00yJIarOIIIXCs
ouonoruu. OHU BKIIFOYAIOT: CrieU(UICCKIE ISt OMOJIOTHY HayYHbIC 3HAHUS, YMEHUS U CITOCOOBI
JCUCTBUI TI0 OCBOCHUIO, MHTEPIIPETAIMHA W TIPeoOpa30BaHUIO 3HAHHMA, BUJIBI JACSITEILHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B PA3NIMYHBIX yICOHBIX, a TaKKE B PEATbHBIX
KU3HEHHBIX CUTyarusaX. [IpeqmMeTHbIe pe3yIbTaThl IPEICTaBICHBI TI0 TOJaM H3YUCHHSI.

[IpenMeTHBIC Pe3yBTATHI OCBOCHHS yueOHOTO ipeameta «buonorus» B 10 kracce momkHbI
OTpaXath:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHPOBAHHH €CTECTBEHHO-HAYYHOH KapTUHBI MHPA, B TIO3HAHUH 3aKOHOB IIPHPOJIBI U PEIICHUN
po0JIeM parOHATIBHOTO MPHPOJIOTIONIE30BAHNS, O BKIIAJEC POCCHICKIX M 3apYOCIKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOU OHMOJOTMYECKHX 3HAHWM, KOTOpas BKIFOYACT: OCHOBOIIOJIATAOIIHE
OMOJIOTMYECKHE TEPMHHBI W TIOHATHS (OKM3Hb, KJIETKa, OPraHu3M, MeETa0OoJIM3M, TOMEOCTa3,
caMOperyJsius, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHUYMBOCTb, POCT U Pa3BUTHE),
ouonornueckne Teopun (kimerouynas Teopus 1. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenust (H. V. BaBunoBa — o menTpax
MHOT000pa3us U MPOUCXOKIACHHUS KYJIbTYPHBIX PacTeHHUH), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACIIEIUICHUS, YUCTOThHI TaMeT, He3aBUCUMOT0 HacnenoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW wu3MeH4YnBocTH H. . BaBuiopa), nmpuHIIUIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUS, UCIOJB3YEMbIX B OHMOJOTHYECKHX
UCCIIEIOBAHUSX KUBBIX 00BEKTOB (OMHCAHUE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX W MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM 4YHclie OakTepuii, TpubOB, pacTEHHIA,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTAaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB KUBHEACITENbHOCTH, TPOTEKAIOIIUX B OPraHu3MaxX PaCTeHUIA, >)KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKHX ITPOIIECCOB: OOMEHA BEIIEeCTB (METa00IM3M), IPEBPAILICHUS SHEPTHH, OPOKCHHUS,
aBTOTPO(HOI0 U reTepoTPO(PHOTO TUIIOB MUTAHUS, POTOCHHTE3A U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTIMOPHUOHAILHOTO pa3BUTHS, pa3MHOKEHHUS,
WHIUBUAYAIILHOTO DPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTaHABIIMBATh B3aHMMOCBSI3U MEXIy OpraHOUJAMHU KIETKH U WX (PYHKUIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW M UX QPYHKIUSIMU, MEXAY OpraHaMHl U CUCTEMaMU OPTraHOB y
pacTeHMii, >KMBOTHBIX M YeEJIOBeKa W MX (PYHKIHUIMH, MEKIy CHCTEMaMHU OPraHoB M HX
GYHKIUSAMHE, MEXIy dTanmaMu OOMEHa BEIleCTB, dTalaMd KIETOYHOTO LHWKIA U >KM3HEHHBIX
[IUKIIOB OPraHU3MOB, 3TallaMU YMOPUOHAIILHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM, (DEHOTUTIOM
U paKTOpaMu Cpeibl OOUTaHuS;



YMEHUE BBISBIATh OTIWYUTENbHBIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJB30BaTh COOTBETCTBYIOIINE apTYMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTebCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUECKUX IPYIIIL;

yMEHUE peniaTh OMOJOTUYECKHE 3a/1a4H, BBISBIIATh IPUUUHHO-CIICICTBEHHBIE CBA3H MEXKTY
HCCIEAYEMbIMUA OMOJIOTUUECKUMU TPOIECCaMU U SIBJICHUSIMH, JI€JIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JIAOOpATOPHbIE U IpaKTHYECKHE padoThl, cOONI0ATh IMpaBWiIa MPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATH HUX HSKCHEPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMynupys Leib UCCIEA0BaHNS, aHAIM3UPOBATh MTOJIyYE€HHbIE Pe3yJbTaThl U JeJIaTh BBIBO/IBL;

yMEHHE y4acTBOBAaTh B y4eOHO-UCCIIEIOBATEILCKOM paboTe 1Mo OMOJIOTHH, SKOJOTHUA U
MEJIMIIMHE, TIPOBOJUMOIN Ha 0a3e IIKOJIbHBIX HAay4YHBIX OOIECTB, W MYOJIMYHO TPEICTABIATH
MOJTyYCHHBIC PE3yIbTaThl HA YUCHUUECKUX KOH(PEPEHIIHUSX;

YMEHHE OLIEHUBATh ITUYECKUE aCTIEKThl COBPEMEHHBIX HCCIEI0BaHUHN B 00J1aCTH OHMOJIOTHH
U MEIUIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIpPABIEHHOE H3MEHEHUE
reHOMa U CO3/IaHUE TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOP OyyIieit mpodeccnoHanbHOM ASSITEIPHOCTH B
obnacTu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOT M, BETEPUHAPUH, CETBCKOTO X03SICTBa, MUILEBOI
MPOMBIIIJICHHOCTH, YIyOJIsATh MO3HABATEIHHBIM HHTEPEC, HAMPABIICHHBIN HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccCHu U MPOJOLKEHHE OUOJIOrHUecKoro 00pa3oBaHUs B OpraHU3aIusaX
cpenHero mpo(ecCHOHaTBFHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl 0CBOEHUS yueOHoro npeamera «buonorus» B 11 kracce nomxHb
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUI O MeCTe U POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU 3KOJOTHYECKUX MpPOOJIeM UelIOBEuecTBa, a TaKXKe B PEIIEHUU BOMPOCOB
paIOHAaIBLHOTO MIPUPOIONIONIB30BaHUS, U B POPMUPOBAHUY LICHHOCTHOTO OTHOIIEHUS K IPUPOJIE,
oOlIeCTBY, YeNOBEKY, O BKJIa/J€ POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOPAasl BKIIOYACT OMpEICIICHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOIMOJATalOMUX OHOJIOrMYEeCKUX TEPMHHOB M TOHATUN (BUL,
JKocucTeMa, Owocdepa), Ouonormdyeckue Teopuu (dBomonnoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus 3Boironuu), ydenus (A. H. CeBeproBa — O myTSX W HamlpaBlICHUSX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus Jx. Xapau
u B. Baiinbepra, 3apoapimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
AKOJIOTMYECKON MUpaMuUbl SHEPTHH ), TUoTe3bl (runote3a «mupa PHK» V. 'unbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHMS, HCIOJIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAaHHE, H3MEpPEHUE,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCO0AMU BBISBIICHUS M OLICHKH aHTPOMOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJCNATH CYIIECTBEHHbIE MPHU3HAKU: BHUIOB, OHOTEOIIEHO30B, JKOCHUCTEM H
ouoctepsl, CTaOMIM3UPYIOMIETO, IBMXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro OTOOopa,
IIOTIATPUYECKOTO M CUMIIATPUYECKOTO BUI000pa30BaHusl, BIUSHUS JABIKYIITUX CHJI 3BOJIOLUN
Ha TeHO(OH]I TOMYSIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHHs, YepeaOBaHUs
HaIpaBJIEHUW SBOJIIOIMH, KPYTOBOPOTA BEILIECTB U MOTOKA IHEPTUU B IKOCUCTEMAX;



YMEHHUE YCTAaHABJIMBATH B3aMMOCBSI3U MEXK/Ty TPOLIECCAMU 3BOJIIOLNH, JBIKYIIUMH CHIIaAMHU
aHTPOIIOTEHE3a, KOMIIOHEHTAMH pPA3JIMYHBIX HKOCHCTEM U MPUCHOCOOICHUSMU K HHUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC PU3HAKH JKUBBIX CHCTEM, TIPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, a0MOTHYECKMX M OMOTHYECKMX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTC€HHBIX H3MEHEHHH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTelIbCTBA POJICTBA OPTraHU3MOB PAa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOMTaHMSA, €AWHCTBA YEJIOBEUECKHX pPac, HEOOXOIUMOCTH
COXpaHEHHsT MHOTOO0Opa3us BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEUEeCTBA;

YMEHHE pemiaTh OMOJOTHYECKUE 3a1a9H, BBISIBIISITH IPHUNHHO-CIICICTBEHHBIE CBS3H MEXKTY
UCCIIETyeMBIMH OMOJIOTMYECKHMHU TIPOLIECCAMH M SIBJICHUSIMU, JIeNIaTh BBIBOJIBI M MPOTHO3HI HA
OCHOBAHWU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH JIAOOpAaTOpPHbIE U MPaKTUUYECKHE padOThl, COONIOaTh MpaBHIa MPU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPSITh WX OKCIECPUMECHTAILHBIMH CpPEJICTBAMH,
bopMyHpys 1ENb UCCIIETOBAHMS, aHATTM3UPOBATH MOJTYICHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIEIOBATEILCKON paboTe MO OWOJIOTHH, SKOJIOTHU H
MeIUIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IYOJHMYHO TPEACTABISTH
MOJTyYeHHBIC PE3YyIbTAThl HA YICHUYECKUX KOH(EPEHITHIX;

YMEHHME OLEHHBATh THUIOTE3bl U TEOPUM O TMPOUCXONKICHUM IMKU3HHU, YeJIOBeKa H
YeJI0BEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpeAOTBpAIlCHUs TII00abHBIX
W3MEHEeHU B Ouocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBEIOOP Oyaymel nmpodecCuOHaTBHOM AeITeIbHOCTH B
obnacTu OMOJIOTHH, SKOJIOTHH, IPUPOAONOIB30BaHUS, MEAULIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3AWCTBA, MUIEBOI MPOMBIILIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HalPaBJICHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIECH Mpodeccuu U MPoI0JIKEHHIE
Ouosoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CPEAHEro Mpo(ecCHOHATBHOTO W BBICLIETO
oOpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

Temaruueckoe mmanupoBanue no 6monoruu s 10—11-x kiraccoB cocTaBiIeHo ¢ yueToM paboueit
ImporpaMmsbl BOCITUTAHUA. Buecennl TCMBI, O6CCH€‘-II/IB21IOH_[I/IC peain3alunio HCJICBBIX MPUOPUTCTOB
BOCITUTAHMS 00YYAIOMINXCS CPEAHETO 00IIero 00pa3oBaHus Yepe3 u3yudeHue OMOJIOTHH.

B BocniuTanum oOy4aromuxcst FOHOIIECKOTO BO3pacTa TAKUM IMPUOPUTETOM SIBJISIETCS CO3/IaHUE
ONArONMPUATHBIX YCIOBUH Il TPUOOPETCHHS 0OYJIAIOIIMMICS OTBITA OCYIIECTBIICHHS COITUATBHO
3HAYUMBIX JCII.

Brinenenune 1aHHOTO MPUOPUTETA CBSI3aHO C MOTPEOHOCTHIO 0OYHAIOITUXCS B dKU3HEHHOM
CaMOOTIpEICIICHIH, B BEIOOPE NaTbHEUIIEr0 JKU3HEHHOTO ITyTH, KOTOPBIA OTKPBIBACTCS TIEPE]l HUMU
Ha IIOpOre CaMOCTOSITENIbLHOM B3pOCIIOH JKU3HH.

Ha ypokax 6uosioruu oOyuaromiuecst MOTYT PUOOPECTH:

®  OIIBIT CAMOCTOSITEIBHOTO MPUOOPETEHHSI HOBBIX 3HAHUI, IPOBEICHUS HAyYHBIX HCCIIEI0BaHUH,
OTIBIT ITIPOEKTHOM IEATEIBHOCTH;

®  OMNBIT U3YYEHMS, 3aUIUTHI U BOCCTAHOBIICHUS KYJIbTYPHOI'O HACIEAUS YE€JIOBEUECTBA, OIBIT
CO3aHMsI COOCTBEHHBIX IPOU3BEIEHUN KYJIbTYpPHhI, OTIBIT TBOPYECKOTO CAMOBBIPAKECHHUS;

e  OMNBIT J€JI, HAIIPABJIEHHBIX Ha I0JIb3y CBOEMY POJTHOMY FOPOJy MJIHU CEILy, CTPAHE B LIEIOM,
OTIBIT /IEATEIBHOTO BBIPAKEHHSI COOCTBEHHOM T'pak1aHCKOMN TO3UIINH;

® OMNBIT CAMONO3HAHUA U CAMOAHAIN3a, ONBIT COLUAIBHO IMPUEMIIEMOTO CaMOBBIPAXKEHNUS
U CaMOpeaIN3allH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Jl:;_)l'[ HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Bcer KoHTpoJsbHbIE g‘::?nq S;P;fi:::gbﬂme
0 padorer padoThbI pecypchl
1 buonorus kak Hayka
2 JKuBbIe CHCTEMBI U UX U3YYCHUE 1
3 Buomorus kneTku
4 XuMHYecKasi OpraHu3arysl KICTKH 10
5 Crpoenue u GyHKINUU KIETKU
6 OOmeH BelecTB U MpeBpaIleHUE YHEPTUH B KIIETKE 4
7 HacnencrBennas nuadgopmanus v peaausanus e€ B KIETKE
8 JKu3HEHHBIN UK KICTKA 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8
1 I'enetnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTHU 5 1
OpraHu3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6 2
14 I'eneTnka yenoBeka 3 1
15 Cenexuus OpraHu3MoB 4 3
16 buoTtexHonorust u cHHTETHYECKask OMOJIOTHS 4 1 1
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ejioB U TeM NPOrPaMMBbI Koutpoabubie | IlpakTnyeckue (unppornic)
n/m Bcero pagoTLI paGoTh: o0pa3oBaTe/ibHbIE
pecypcbl
1 3apokIeHUE W PA3BUTHE BOJIOIIMOHHBIX 4
MIpe/ICTaBICHUI B OMOJIOTHI
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Maxpo3BoJTroIus 1 €€ pe3ynbTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HHA HA 3eMIie 15 15
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTHST — HayKa O B3aHMOOTHOIIICHUSIX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYyKarolen cpeon
7 Opranu3Mel ¥ cpesia OOUTaHUs 15
DKOJIOTHS BUJIOB M TIOIYJISIINI 0.5
DKoJIOTUA COOOIECTB. DKOJIOTUYECKHE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas 3KocucTeMa
11 UYenoBek u OKpyxkaromias cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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