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COILEPKXAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass OmoJyioTHsI - KOMIUICKCHas Hayka. KpaTkas mcropusi pa3BUTHS
Oouonoruu.  buosormueckue  HayKd M U3y4aeMble ~ UMH  MPOOJIEMBI.
dyHAaMEHTaNIbHbIC, TPUKIAAHbIE W TOHWCKOBBIE HAy4YHbIE HCCIEIOBaHUS B
OHMOJIOTHH.

3HadeHne OWOJIOTHH B (DOPMHUPOBAHUHM COBPEMEHHOHN E€CTECTBEHHO-HAYYHOM
kaptuHbel Mupa. I[Ipodeccun, cBszaHHble ¢ Ouosiorueil. 3HaueHHEe OUOJOTHHM B
IIPAKTUYECKOM JIEATEJIbHOCTU YEJIOBEKAa: MEIUILUHE, CEIbCKOM  XO3SKCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJIBL.

JemoHCcTpauun

[ToptpeTsi: Apucrotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apsen, I'. Mengens, B. . Bepnanckuii, U. I1. [Tanos, U. 1. Meunukos, H. U.
Basumnos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OWMOJIOTMM C JIPYrUMU Haykammy», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKuBble cucTeMbl Kak mpeaMer wuzydeHus Ouonoruu. CBOWCTBA JKHUBBIX
CHUCTEM: E€IMHCTBO XMMHYECKOTO COCTAaBa, TUCKPETHOCTh U LEJIIOCTHOCT,
CI0KHOCTb M YIHOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd KUBBIX CHCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(buoreornieHoTHueckuit), OwocdepHurii. Ilporeccrl, NPOUCXOAAIMIME B KUBBIX
cucremax. OCHOBHbIe TpHU3HAKK >XUBOro. JKu3Hb Kak (opMa CyIliecTBOBaHUS
Marepun. Hayku, u3ydaroniue x«1Bbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3ydenune xuBbIX cucteM. Metonsl Ouosormyeckoil Hayku. HaOmromenue,
W3MEpPEHUE, IKCIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3. [IoHsITHE 0 3aBUCUMON U
He3aBucuMon rniepeMeHHoOM. [LmanupoBanme oskcnepumenta. [loctaHoBka u
npoBepka runore3. Hynesas rumnotesa. [loHsiTue BBHIOOPKM U €€ JOCTOBEPHOCTD.
Pa3bpoc B Owuonormyeckux JaHHbIX. OILIEHKAa JOCTOBEPHOCTH MOIYYEHHBIX
pe3ynbTaToB. [IpuuMHBI HUCKaXEHHUs pe3ynbTaToB JSKcrnepuMeHTa. lloHsarue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet U cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HU», «buomornueckue
cuctembl», «CBOHCTBa JKMBOM MaTepun», «YPOBHU OpraHu3aluy >KUBOU



npuponb», «CTpoeHuE KUBOTHOW KIETKW», «TKaHH KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opranusMayn, «buoreonenos», «buochepa», «MeTobl
W3YUYCHHUS 5KUBOU TTPUPOJIBI».

O6opynoBanue: J1abOpaTOPHOE 0OOPYAOBAHKE MIJIsl MPOBEACHUS HAOTIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass pabdora «Vcnonb30BaHWE PA3IUYHBIX METOAOB IIPHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka - crpykTypHO-QyHKIMOHAJIbHAs e€AWHUIA KuBOro. Hcropus
OoTKphITHS KiIeTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Illneitnen, P. BupxoB). OcHOBHBIC IOJOXKEHHS COBPEMECHHOM KJICTOYHOM
TEOPUH.

Metoapl  MOJIEKYJSIPHOM W KJIETOYHOM  OMOJOTMM:  MUKPOCKOIMS,
xpoMmarorpadusi, 37eKTpodope3, METOJ MEUYEHBIX aTOMOB, IU(PepeHIHraIbHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @urkcupo8anHvix
K1emok. DNEKTpOHHasi MUKpockonusi. Kongokanvnas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JemoHCcTpauun

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. llneligen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOM», «IJIEKTPOHHBIA MHUKPOCKOIDY,
«HcTopus pazBUTHS METOIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONPENAPaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckass padora «/I3ydyeHne METONOB KJIETOYHOW OUOIOTUU
(xpomarorpadus, saekrpodopes, auddepeHunaIbHOE HEHTPUGYTHUPOBAHUE,
[TIIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHAYECKUM COCTaB KJIETKU. Makpo-, MUKPO- WU YJIbTPAMHUKPOIIIEMEHTHI.
Boma u e€ ponb Kak pacTBOPUTEINs, pearcHTa, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIJIOperyisiuuu. MuHepaibHble BelIeCTBa KIJIETKH, WX OHOJIOrHYecKas
poJib. POJIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BewiecTBa KIETKU. buosormyeckue mnoauMepbl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoil Moisiekynbl. [lepBuunas
CTpyKTypa Oenka, TenTuaHas CBsi3b. BTopuyHas, TpeTwuyHas, YeTBEpTUUHAS
cTpykrypbl. [enarypauus. CpoiictBa ©OenkoB. Kiaccudukamus — Oenkos.
buonornueckue Qynkium 6enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuibl, AUCaXapyibl, OJUTOCaXapuibl U MOJUCAXAPUIBI.
O0mmit miaH cTpoeHUs U (HU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.



buonornueckue QyHKIIMU YIII€BOIOB.

Jlunuapl. I'uppodunsHo-ruapodoOHbie cBoiicTBa. Kinaccudukamus aTunuaos.
Tpurnuuepunsl, ¢GocPoaunuabl, BOCKH, CTEpouabl. buonorumueckue QyHKIIHH
munuaoB. OOImIe cBOCTBa OMOIOTHYECKUX MEMOpaH - TEKy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxknennoseie kucnotel. JJHK m PHK. CTpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrementapHoctd. [IpaBuno Yapradda. Crpykrypa
JIHK - nBoitHas cnmpans. MectoHaxoxnenue u ouonornyeckue pynkmum JTHK.
Buner PHK. ®yukuun PHK B kitetke.

Ctpoenue mosiekynbl AT®. Makposprudyeckue cBsisu B Moliekyine ATO.
buonornueckue ¢pynkuuu ATD. BoccTtaHOBIEHHBIE MEPEHOCUUKH, UX (QYHKIIMHU B
Kietke. /pyeue nyxneosuompugpocpamol (HT®). Cexpenuponanue JJHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouoyiorusi: OMOXMMHUYECKHE U OMOPU3NUECKUE HCCICAOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OHoMoOJeKkyn. Mooenuposarnue
CMPYKMYpsl U QYHKYU OUOMOIEKYN U ux Komniexkcos. Komnvromepnolii ousavin u
OpeanuyecKull CUHmMe3s OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JemoHCcTpauun

IToptpetsl: JI. Ilomunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

Juarpammel: «PacnipeneneHre XMMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacrnipenenenne XuMUUECKUX DJIEMEHTOB B )KUBOU MPUPOIE.

Tabmuier u cxembl: «llepuoanueckas TabaWIIa XUMUUYECKUX DJIEMEHTOBY,
«CtpoeHue MoJeKyiabl BOIbl», «BemecTtBa B cocraBe opraHu3sMoB», «CTpoeHue
MOJIEKYJbI  Oenka», «CTpyKTypbl O€NKOBOM MOJEKYNIb», «CTpoeHHE MOJIEKY
yraeBofoBy, «CTpoeHHe MOJEKysl JUnuaoB», «HyKkiIenHoBble KHUCIOTBI»,
«Crtpoenue mosiekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYyI0BaHHUE.

JlaGopaTopHasi padota «OOHapyxeHHE OCITKOB C MOMOIIBI KaYeCTBEHHBIX
peaKIuii».

JlabopaTopHas padora «lcciienoBaHue HYKJIEMHOBBIX KHUCIIOT, BBIAEIECHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema S. CTpoeHue 1 QyHKIHMH KICTKH

Turnel KJIETOK: YKApUOTUYECKAS u MPOKAPUOTUYECKASI.
CtpykTypHO(DYHKIIMOHATEHBIE 00pa30BaHUs KIETKH.

CrtpoeHue mpokapuoTHUeCKON KieTku. KierouHas cTeHka OakTepuidl U apxei.
OcobeHHOCTH CTpOEHUsI TeTepoTpodHO M aBTOTPOGHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenne u GyHKIIMOHUPOBAHKE dyKapruOTHIEeCKOM KieTku. [Ima3smarnueckas



MeMOpana (maszmainiemma). CTpyKTypa Iuia3MaTH4eckoil mMemOpanbl. TpaHcmopT
BEILIECTB Yepe3 IIa3MaTHIecKyro MeMOpaHy: naccuBHbIN (auddy3us, ooneryéHHas
auddys3usi), aKkTUBHBIA (MIEPBUYHBIA U BTOPUYHBIA aKTHBHBIA TPAHCIIOPT).
[Tomynponumiaemocts MeMOpanbl. PaboTa HaTpHii-kaMeBOro Hacoca. JHAOLUTO3:
NUHOIMTO3, (arouuTo3. Dk3o1uTo3. Kiierounas crenka. Ctpyktypa v QyHKIHMH
KJICTOYHOM CTEHKH pacTeHUM, rpuOoB.

[Murorumasma. uro3zons. [urockener. [IBuxxenue muroriazmbl. OpraHouabl
KJIeTkH. OqHOMEMOpaHHbIE OPraHOUAbI KIETKU: 3HAoIIazMarnyeckas cetb (D1I1C),
anmapat [onmpmKkW, JU30COMBI, HX CTpOoeHHE U (QYHKIUH. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KJIETKU. CTpoeHUEe TpaHyISIPHOrO PETUKYITyMma.
Mexanuzm nanpasnenus 6eaxogé 6 IIIC. CunHte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJICTOUHBIX MeMOpaH. ['nagkuil (arpa”yasspHbIN) SHAOTIA3MATUUECKUN PETUKYITYM.
CekperopHas ¢ynkuus annapata [onbmxu. Moouguxkayus 6enrkos 6 annapame
Tonvoorcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. TpaHncnopT BENIECTB B
kieTke. Bakyonu pacturenbubix kinetok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHJPHUH, TITACTUIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumbdbuoeernes (K.C. Mepesckosckuti,
JI. Mapeynuc). CtpoeHue u (QyHKIMU MHUTOXOHApUN W TuiacTui. llepBuunsle,
BTOPUYHBIE U CJIOKHBIE TIACTHABI (POTOCMHTE3UPYIOMINX IYKAPUOT. XJIOPOILIACTHI,
XPOMOIUTACTHI, JICUKOTIACTHI BBICIIUX PACTEHUHN.

HememOpanubie opranouasl kiaeTku CTpoeHue W (PyHKIIMHM HEMEeMOpaHHBIX
opraHou1oB KiieTku. Pudbocomsl. Ilpomesrcymounvle Gunamenmeol.
MukpodunamMeHTsl. Axkmunogvle  Muxkpoguramenmol. MpbIIEUHbIE  KIETKH.
AKxmunosvie KOMNOHeHmvl HembluueuHblx Kiemok. MuxpoTpyoouku. KieTouHsrit
neHtp. CTpoeHHe U JABMXKEHHE JKTYTUKOB W pecHuYek. MuUKpoTpyOouku
uuroruasmel. Llentpuons. benku, accoyuuposanmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. Momophvle 6eaxu.

Anpo. OGonouka siapa, XpOMATHH, KapUoIUIa3Ma, SAPBIIIKA, UX CTPOEHUE U
byakuuu. SAnepHbiit  OenKoBBIM MaTpukc. [IpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B wuHTep(ha3sHOM szape. Iyxpomamun u cemepoxpomamun. benku
XpoMaTUHA - THUCTOHBL. J{uHamuxa s0epHou o060n0yku 6 mumo3ze. Hoepnulil
MPAaHcnopm.

Krnerounsie BkimoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanuu

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

Tabmuubr u cxeMbl: «CTpoeHHE HYKapHMOTUYECKOM KIeTKn», «CTpoeHue
KUBOTHOW  KieTkm», «CTpoeHHMe  pacTUTENbHOW  KIeTkw», «CTpoeHue
MUTOXOHIPHUIY, «Sapoy», «CTpoeHrEe MPOKAPUOTHIECKON KISTKN.



O6opyoBaHue: CBETOBOM MHMKPOCKON, MHUKpPOIpPENaparbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass paGora «l3yueHue CTpOEHUS KIETOK pPAa3IHYHbIX
OpraHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi pabGora «lccinenoBanue Ia3Moin3a U JIEIUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckas padora «/3yueHue NBUKEHUS [IUTOIIA3MbI B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BeliecTB M NMpeBpalIeHNe JHEPTHH B KJIETKe

AccUMHIIALINS U TUCCUMIISIIIUS - JBE CTOPOHBI MeTabonu3Ma. Tumnbl oOMeHa
BEIIIECTB: aBTOTPO(MHBIA U TreTepoTpodHBIA. YuacThe KUCIOpOoJa B OOMEHHBIX
mpoleccax. JHeprernyeckoe oOecrieyeHue KiIeTku: npespamenue ATO B
oOMeHHBIX Tporeccax. DEpMEHTATHBHBIM XapakTep pPEaKUUil KIETOYHOTO
meTabonu3ma. DepMeHThI, UX CTpPOEHHE, CBOWCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. OTnuuust ¢hepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OCJIKU-UHTUOUTOPHL. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

[lepBrUYHBIl CHHTE3 OpPraHUYECKHX BEUIECTB B KieTke. DOTOCUHTES.
AHoKcueenHblli U OKCcueeHHvlli pomocunmes y oaxmepuii. Ceemocobuparoujue
nueMeHmvl U NUSMEeHMbl peaKkyuoHHo20 yenmpd. Poilb XJIOpOIUIACTOB B MpPOLECCE
¢dorocunTeza. CeroBas u TeMHOBas (a3pl. Pomoodvixanue, Cs., Ca- u CAM-munuv
¢pomocunmesa. [IpogyKTUBHOCTh (poTOCHMHTE3a. BiausiHue pa3nnyHbix pakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHUHTE3A.

XEeMOCHHTES. Paznoo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULKpPYIOIIKE OaKTepuu, 3Kene300aKkTepuu, cepoOaKTEpUH, BOJOPOIHbBIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mmbl. Buabl Opoxenus. [IpoaykTsl OpoxeHus U HX
UCIIOJIb30BAHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OO0JIC3HEN.

AspoOHbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TAN. [ TTUKOIN3 - OECKUCIOPOIHOE PACIICIIICHUE TITFOKO3BI.

buonornueckoe OKUCIEHHUE, UM KIETOYHOE AbIXaHue. Pojib MUTOXOHApUM B
nporueccax ouonoruueckoro okucieHus. Luknuueckue peakiuu. OKHCIUTENbHOE
dbochopunupoBanue. Inepeus membpanrozo epaouenma npomonos. Cunmes ATD:
paboma npomonuoti ATD-cunmaszwi. llpenmyiiecTBa a’poOHOTO MyTH OOMEHa
BELIECTB Iepel aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JlemoHcTpanuu

[Toptpertst: JIxk. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.



Ourenwrapar, I1. Muruem, I'. A. 3aBap3uH.

Tabnuubl U cxembl: «DOTOCUHTE3Y, «DHEPreTHUECKUl 0OMen», «bruocuuTes
oenkay, «Ctpoerne GpepmMerTay, «XEeMOCHHTE3Y.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, OOOPYIOBAHHME JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  paGora  «/3yueHue  KaTaJIUTUYECKOW  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlaGopaTopnass padora «l3ydyeHue (¢epMEHTATUBHOTO paCHICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

Jlabopatopnassi pa6ora «CpaBHeHue mporeccoB (OTOCHHTE3a WU
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun matpudHoro cuHtesa. [I[pUHIUMIT KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTPUYHOTO CUHTe3a. Peanmuzanus HacienctBeHHoOW uHbopManuu. ['eHeTHueckuit
KOJ, ero cBoiicTBa. TpaHckpunuus - Marpuusblid cuHTe3 PHK. IIpunuumnst
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb, aHTUNAPAJUIENbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yyactue TpancnoptHeix PHK B 6mnocunrtese Oenka.
VYcnosusi OuocunTe3a Oenka. KoaupoBanue amuHokucior. Ponb pubocom B
OounocuHTe3e OenKa.

Cogpemennvie npeocmasienus o cmpoeHuu 2enog. OpraHuzalus reHoMa y
MPOKAPUOT U IYKApUOT. Perymnsuus akTUBHOCTHM T€HOB Yy MpoOKapuoT. ['mmoresa
oniepona (. XKako6, XK. Mano). Mozrexynaprvie mexanusmvl IKCNPeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomoel cenos. Perynsius oOMEHHBIX
IIPOLECCOB B KieTke. KieTounslii romeocTas.

Bupychl - HekieTouHble (POPMBI KU3HU U 00JUraTHbIe Mapa3uThl. CTpoeHUE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHblil YUK
JHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

BupycHbie 3a0oneBaHus yenoBeka, >kMBOTHbIX, pacTteHuid. CIIN/, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz o6onvuwiux maccusos («bigdatay)
CMPYKMYPHBIX Ouonocuyeckux oanHvix. Hanomexunonozuu 6 buonocuu u meouyume.
IIpoepammupyemvie ghynxyuu d6enxos. Cnocobwvl 00cmasKu 1ekapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuubr u cxembl: «buocunre3 6enka», «['eHeTndyeckuir Kom», «Bupyco»,
«baktepuodarm.



IIpakTnueckas padora «Co3naHue MOAEIA BUPYCA.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounsnii uwmki, ero mepuonbl u perymauus. WHTepdasza u  MHUTO3.
OcoOeHHOCTH TPOIECCOB, MpoTekaroumx B HHTEepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecunreTwdyecknii  (MOCTMUTOTUYECKHH),  CHUHTETHYCCKMM U
MOCTCUHTETUUYECKUH (MPEMUTOTHYECKUI ) IepUOAbl UHTEP(a3bI.

Martpuunsiii cunre3 [JIHK - penmukanms. ITpunnuner peruumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3,  AHTHUNAPAIIIEIBHOCTD.
Mexanusm pemmukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM - KapuoTuil. JIUMJIOMAHBIA W
rariougHeli ~ Habopbel  XpomocoM. ['oMmosoruynsie  xpomMocombl. [lonoBbie
XPOMOCOMBL.

Henenne kneTku - MuTo3. CTaauu MUTO3a U MPOUCXOSAIIUE B HUX MPOIIECCHI.
Tumer MuTo3a. KapnoknHes u nuToknHE3. brosiornueckoe 3Ha4eHUE MUATO3A.

Perynsuusa mutoTHueckoro uukna kiaetku. IIporpammupyemas KieTOdyHas
ru0esb - anonTos.

Kinerounoe sapo, XpomMocoMmbl, (yHKIHMOHaldbHAs T€HOMHUKA. Mexanuszmvl
npoaughepayuu, ouggepenyuposku, cmapenus u eubeau riemok. «L{ugposas
K1emKay - ouourngopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIeMKU.

JeMoHcTpanuu

Tabmumel m cxeMbl: «KU3HEHHBIM MUK KICTKH», «Murtosd», «CTpoeHHe
xpomocomy, «Perumkanus [JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKporpenapaTsl: «MUTo3 B KJIETKax
KOpEUIKa JIYKa».

JlabopaTopHasn padora «3yueHnune XpOMOCOM Ha TOTOBBIX
MHKponpenapaTax».

JlaGopaTopnas padora «HabmroneHne MuTO3a B KJIIETKAX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpOTpENapaTax ).

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonorunueckoe pa3zHooOpasue OpPraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCO0EHHOCTH CTPOCHHUS U JKU3HEACSITEIIbHOCTU OJHOKIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OMHOKIIETOYHBIE TPHOBI, OJHOKIETOYHBIE BOJOPOCIHU, IPYTUE
npoTUCTHI. KoNlOHHAIbHBIE OPTraHU3MBI.

B3auMocCBsI3p 4acTel MHOIOKJIETOYHOrO OpraHus3Ma. TkKaHW, OpraHbl H
cucteMbl opraHoB. Opranus3M Kak eIMHoe 1esoe. ['omeocras.

Tkauu pacteHuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas,
MMOKPOBHAs, TPOBOJAIIAS, OCHOBHAas, MexaHwueckas. OCOOCHHOCTH CTpOECHUS,
GYHKIIUN 1 PacTIONOKEeHUS TKAaHEH B opraHax pacTECHUH.



TkaHu >KMBOTHBIX M YEJIOBEKA. THIIBI KUBOTHBIX TKAaHEW: 3MUTEIUAIbHAS,
COCIMHUTENbHASA, MbIlIe4Hasi, HepBHass. OcoOEHHOCTH CTpoeHus, (QyHKUUN u
PAacoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble W TeHEpaTHBHBIE OpraHbl pacteHuil. OpraHbl u
CHUCTEMBI OPTaHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenunii. CkeneTbl OJHOKJIECTOYHBIX M
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIll 1 BHyTpeHHUH cKeneT. CTpOEHUE U TUIIbI
COEIMHEHUS KOCTEM.

JIBmkeHHe  OpraHu3moB.  [I[BMKEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KI'YTUKOBOE, PECHMYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTCHMIA:
TPOIIU3MBI W HACTUU. JIBMKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [lormomieHne BOABI,  YIIEKUCIOrO rasa |
MHMHEPAJIbHBIX BEIIECTB pacTeHUAMU. [luTtanue XUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE mnuIIeBapeHue. [luTanne NO3BOHOYHBIX JKUBOTHBIX. OTHENBI
MULIEBAPUTEILHOTO TpakTa. [lumesapurenpHble kene3bl. llumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuid. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KJIETKU. KoxHoe apixaHue. /[prxaTenbHasi OBEPXHOCTb.
XKabepHoe u né€rouHoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE ~ YCIIO)KHEHHE CTPOCHHSI JIETKUX TIO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi CHCTEMA 4YeNOBeKAa. MexaHW3M BEHTWISINMUA JIETKUX y NOTUI U
MJleKonuTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWECTB Yy OpPraHW3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancnopt BewlecTB Yy JKUBOTHBIX. KpoBeHOCHass cucreMa U €€ OpraHsl.
KpoBeHocHass cucrema TO3BOHOYHBIX JKHUBOTHBIX H  4enoBeka. Cepuare,
KPOBEHOCHBIE COCYJIbI W KpoBb. Kpyru KpoBooOpaiieHusi. DBOJIIOIUOHHBIE
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHUCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryssiums.

Brigenenne y opranusmoB. Breigenenue y pacrtenui. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyosd. Opranbl BbiaenaeHus. DOuibTpanus,
CeKpelusi U 00paTHOE BCAChIBAHHWE KaK MEXaHU3MbI PaOOThl OPraHOB BBIACIICHUS.
CBsi3b MOJIOCTU T€JNla C KPOBEHOCHOW U BBIJEIUTEIBLHON cucTeMaMu. Bolnenenue y
MMO3BOHOYHBIX XKMUBOTHBIX M dYenoBeka. [louku. Ctpoenue u (yHKIIMOHUPOBAHUE
He(pona. OOpazoBaHNE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpBI
OakTepuil ¥ MUCTHI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyia.
CpencTBa NacCUBHOM U XUMHUYECKOM 3a1TUThl. OUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. I[IOKpOBBI M HMX MpPOU3BOAHBIE.



3amura opraHuzma ot Ooisie3Heil. UMMmyHHas cucrtema denoBeka. KiierouHbli u
TYMOpaJIbHBIA UMMYHUTET. BpoXAEHHBIH W TPpHOOPETEHHBIN crienubuyecKuit
uMMyHUTET. Teopusi KioHanbHO-cenekTuBHOro ummynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OpraHu3MoB. Pojib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxkxumocTte ©  perymsiuusa |y OpraHu3moB. Pa3gpaxumocTs y
OJIHOKJIETOYHBIX OPTaHU3MOB. TakcuChl. Pa3npa)kuMoCTh U peryssinus y pacTeHUM.
PocTtoBble BemecTsa u UX 3HAYECHUE.

HepBHast cuctema u pednexkrtopHas perynsauus y >KUBOTHbIX. HepBHas
cucTtema u €€ OTHEeJIbl. DBOJIIOIUOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOUM CUCTEMBI Y
KUBOTHBIX. OTAENBI TOJIOBHOIO MO3Ta IO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

I'ymopanbpHast peryimanuss U SHAOKPHUHHAS CHCTEMA JKMBOTHBIX M YEJIOBEKA.
JKeme3pl SHIOKPUHHOM CUCTEMBI W KX TOPMOHBL. JIeHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOW M JHAOKPUHHOM cucTeM. [ umnotanamo-runodusapHas
cucrema.

JlemoHCcTpauun

[Toptpert: U. I1. I1aBnoB.

Tabmuubr u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE
Bojopocnn», «bakrepun», «lIpocreitmme», «OpraHbl LBETKOBBIX PACTEHUN,
«CuctemMpl OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHuE
HacekoMbIx», «Tkanu pacteHuit», «KopHeBwie cuctembl», «CTpoeHHE CTEOJISD,
«CtpoeHue JHMCTOBOM TIIACTUHKHNY, «TkaHW >KUBOTHBIX», «CKEJIET 4YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpIlIeuHast CUCTEMA,
«BbienurenbHas CUCTEMA», «JHIOKPUHHAS cucTeMay, «CTpOe€HHE MBIIIIbIY,
«AMMyHUTETY, «KHI11€ YHOTIOJIOCTHEIEY, «Cxema MMUTaHUS pacTeHui»,

«KpoBeHOCHBIE CHCTEMBI IMO3BOHOYHBIX KHUBOTHBIX», «CTpOCHHE THIPHI»,
«CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHe HOXKIEBOTO uepBs», «HepBHas
cuctemMa peid», «HepBHas  cucrema narymku», «HepBHas  cuctema
npecMbikatomuxcs»,  «HepBHas  cucrema  mTuny, «HepBHas — cucrema
MIIeKOTIUTatoImXy», «HepBHas cucrema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOMIpPENapaThl OJHOKICTOYHBIX
OpraHU3MOB, MUKpPOTMpENapaThl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUICKITUH
HAaCEKOMBIX, WTJIOKOXKHX, JKMBBIE SK3EMIUISIPhI KOMHATHBIX pPAaCTeHUi, repdbapuu
pacTeHWH pa3HbIX OTACNIOB, BIIAKHBIC TIPEMapaThl J>KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJJICKIIMM OECITO3BOHOYHBIX JKHUBOTHBIX, CKEJET YeJIOBEKa,
o0opyoBaHuE JIJIsl IEMOHCTPAIMK TTOYBEHHOTO M BO3AYIITHOTO MUTAHUS PACTCHHM,
pacHieruieHus Kpaxmaia U OeJIKOB 1o JAeiicTBUeM (epMEeHTOB, 000pyI0BaHUE IS



JEMOHCTPALUH OIBITOB MO M3MEPEHUIO KU3HEHHON EMKOCTH JIErKMX, MEXaHHU3Ma
IbIXATEJIbHBIX JBUKEHUI, MOJIEIIA TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHUSI OPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) U
1osioBoe. Bujipl 0€conoro pa3MHOXKEHUS: MOYKOBAHUE, CLIOPYJISIIUA,
dparmeHTanMsl, KIOHUPOBAHHE.

[TonoBoe pa3mHoxkeHue. IlomoBble KieTKH, WM ramersl. Meiio3. Craguu
Mmero3a. [loBenenne xpomocoM B meio3e. Kpoccunroep. buosmorndueckuii cMbIC
M€03a W TOJOBOrO Imporecca. MenWo3 M ero Mecro B KU3HECHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpimeBoe pasBurue. ['amMmerorenes y uUBOTHBIX. 11010BBIE KeETE3bl.
OO0pa3zoBaHue U pa3BUTHE MOJIOBLIX KiIeTOK. CriepmaroreHe3 u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

Onnof0TBOpEHUE W AIMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrHocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS - HayKa
O pa3BUTUU OPraHU3MOB. Mopgoeene3 - 00Ha u3 2nasHvix nPoobiem dSMOPUOTOSUU.
Konyenyuss  mopghocenos u mooenu mopgoeeneza. Craguu >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). [poOnenme. Tumbl  apoOseHus.
Jlemepmunuposannoe u Hedepmunuposannoe OpobaeHue. brnacmyna, munsi
onacmyn. OCOOCHHOCTH JpoOJICHHUS] MIICKOTUTAIOMINX. 3apOBIIMICBbIC JTUCTKH
(racTpynsuus). 3akiagka OpraHOB U TKAHEH M3 3apOoJbIIIEBBIX JTUCTKOB. B3anmHoe
BIMSHUE YacTel pa3BUBAIONIETOCS 3apojibliia (dMOpUOHATbHAS HWHAYKIUA).
3aknagka IJIaHA CTPOEHUS KUBOTHOTO Kak  pe3yjbTaT HUEpPapXUUECKUX
B3aMMOJICUCTBUII TeHOB. BinsHMe Ha SMOPUOHANBHOE pa3BUTHE PA3TUUYHBIX
(haKkTOpPOB OKPY>KAIOIIEH CPEIbI.

Poct u pazButue xuBOTHBIX. [locTamOpmonanbhbili mepuoa. Ilpsimoe u
HemnpsiMoe pasBuTue. PaszButue ¢ wmetaMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrHYeckoe 3Haue€HHUE MPSIMOTO W HEMPSIMOTO
pa3BUTHUSI, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopsl
PETYJISIUN POCTa )KUBOTHBIX U YesnoBeka. CTaauu MOCTAIMOPUOHATBLHOTO Pa3BUTHS
y )KUBOTHBIX U 4esoBeka. [lepronbl oHTOreHesa yenoBeka. CtapeHue u cMepTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pa3smHoxeHne u pa3BuTue pacteHuid. ['amerodur u cmnopodur. Meio3 B
KU3HEHHOM IUKIIe pacteHuit. OOpa3oBaHue criop B mporiecce Meitos3a. ['amerorenes
y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENIbHBIX OpPTaHU3MOB. J[BoitHOE



OIJIOZIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.
MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.
JlemoHCcTpauumn
[Toptpetsr: C. I'. Hapammn, X. HInemas.

Tabmuubr U cxembl: «BereraTuBHOoe pa3MHOXeHHE», «Tumnbsl Oecnoyoro
pa3sMHOXKEHUD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3mHoOxeHue ruapey, «Meiosy, «XpoMocoMbl», «l'ameroreHes», «CTpoeHuUE
SUIEKIIETKH U crepMaro3onsiay, «OCHOBHBIE CTaauUd OHTOreHe3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3Buthe wmanckoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne mArymkn», «/[BOMHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PACTEHUI,
«CtpoeHue ceMsiH OJHOJIONBHBIX U JIBYJIOJBHBIX PAaCTCHUI», «KU3HEHHBIA LUK
MOPCKOM KammycTbDy, «’KU3HEHHBIN LUK MXa», « KM3HEHHBIA UKJ MATOPOTHUKAY,
«OKW3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHKPOCKOII, MHUKpPONpenapatbl SHLUEKIECTOK |
CIIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JATYILIKNY.

JlaGopaTopnasi pabora «l3yyeHrue CTPOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTaxy.

IIpakTnyeckass padora «BpIsSBICHHE MPU3HAKOB CXOACTBA 3apOJBIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHME OpPraHOB pPa3MHOMXEHHUS BBICIIHUX
pacTEeHUI.

Tema 11. T'eHeTHka - HayKa O HaCJEACTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MoB

Wcropust cTaHOBIIGHUS W pAa3BUTHUS TEHETUKU Kak Hayku. PadoTsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETUKH.
Pa6oter H. K. Konsiiosa, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YNCTAsl JTUHUS, THOPUJIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE METO/IbI TCHETUKMU: TUOPUIOJTOTUYECKUN, IUTOJTOTUUECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanumn

IToptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. W.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®Ouwmmnuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTtopnasi pabora «/[pozodmima kKak OOBEKT TCHETHYCCKHX
HCCIIEOBAHUIN.



Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii  3akoH MeHnuens - 3aKoH
eAMHO00pa3ust THOpUAOB nepBoro nokojeHus. Ilpasuno nomuHupoBanus. Bropoii
3akOH MeHaenss - 3aKOH paclIeuieHds] Mpu3HAKoB. LluTonornyueckne OCHOBBI
MOHOTHOPUJIHOTO CKpelBaHus. ['unore3a 4ucToThl raMer.

AHanmmzupymoniee ckpemurpanue. [IpoMexXyTOUHbI XapaKkTep HAclIeIOBAHMUS.
Pacmienienne npu3HAKoB MPU HETIOJTHOM JOMUHUPOBAHUH.

HuruOpuanoe ckpeunmBanue. Tpetuil 3akoH MeHzenst - 3aKOH HE3aBUCUMOTO
HacJieJOBaHUs TPU3HAKOB. [{uTonornueckne OCHOBBI AUTHOPUTHOTO CKPEITUBAHUSI.

CuermienHoe HacnenoBanue npusHakoB. Pabotrsl T. Moprana. CuernieHHoe
HACJIEIOBAaHWE T'€HOB, HAPYIICHUE CLEIUICHUS MEXKAY TIeHaMH. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka mmona. XpoOMOCOMHBIM MEXaHU3M ONPEACICHUS IM0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTepOoraMeTHhIM MOoJ. ['eHeTmueckas
CTPYKTYpa II0JIOBBIX XpoMocoM. HacnenoBanue mpus3HakoB, CLETUVIEHHBIX C MTOJIOM.

I'enotun kak nenoctHas cucrema. [lnenorponus - MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBINM aienu3M. B3auMoaelcTBHe HEaIEIbHBIX TE€HOB.
Komnnementaprnocts. Onucras. [lomumepus.

I'eHeTMYECKMN KOHTPOJIb PA3BUTUs PACTCHUM, >KUBOTHBIX WM YEJIOBEKA, a
Takke (PU3MOJOTUYECKUX TPOIECCOB, TOBEJICHHUS W KOTHUTHUBHBIX (PYHKIUH.
['eneTnueckue MexaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH -

MapasuT» M «XO35UH - MHUKpoOOMOM». ['€HeTHMYecKHe acheKThl KOHTPOJS U
N3MCHCHUA H&CJ’ICI[CTBCHHOIZ HH(l)OpMaHI/II/I B ITOKOJICHUAX KJICTOK U OPraHN3MOB.
JdemoHcTpanumn

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

Tabmuupl u cxembl: «llepBriii U BTOpoi 3akoHbl MeHaens», « TpeTuil 3aKoH
Mennens», «AHamu3upyroouniee ckKpemuBanue», «HemomHoe nomuHHpOBaHMEY,
«CuermieHHOEe HacjeloBaHUWE TMPU3HAKOB Yy JApo3oduibly, «l'eHeTHka moJiay,
«Kapuotun  uenoBeka», «Kapuorun napozoduis»y, «Kapuotum OTHIBD,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMoaeCcTBUE TEHOBY.

OGopynoBanue: MojeAb JJIsi JEMOHCTpPAllMM 3aKOHOB  €IMHOO0Opa3us
TUOPUIOB TEPBOTO TOKOJEHUS U pacUIeIJIeHUs TMPU3HAKOB, MOJEIb s
JEMOHCTPAllUM 3aKOHAa HE3aBUCHUMOTO HACJIEAOBAaHMUS IIPU3HAKOB, MOJENb IS
JEMOHCTPAllUM CLETUIEHHOTO HACJIEAOBaHMS IMPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpormpenapar: «Jlpo3zodumnay.

IIpakTuyeckass pabGora «/3yueHue pe3ylbTaTOB  MOHOTUOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBI.

IIpakTuyeckass  padora  «/3ydyenwe  pe3yiabTaTOB  JUTHOPUIIHOTO
CKpENIMBaHUsA y IPO30(DUITBD».



Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHoTuna u cpelapl Opu  PopMUpPOBaHUU (HEHOTHUIIA.
N3meHunBOCTh mpu3HAKOB. KaueCTBEHHBIE M KOJIWYECTBEHHBIC IMPU3HAKA. Busl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBCHHASI.

MoaudukanmonHas u3MeHYuMBOCTh. Ponb  cpeasl B opMupoBaHUU
MOAU(PUKAMOHHON M3MeHuuBocTU. Hopma peakuuu npusHaka. BapuannoHHBIHM
psan u BapuarmoHHas kpuBas (B. HMoranncen). CsoiicTBa MOIu(PUKAIIMOHHOM
W3MEHYMBOCTH.

I'enoTunuyeckass U3MEeHUYUBOCTh. CBOIMCTBA TEHOTUIMUYECKOW U3MEHUMBOCTH.
Bubl reHOTUITMYECKON N3MEHUMBOCTU: KOMOMHATHUBHASI, MyTallMOHHAs!.

KomOnHaTtuBHas W3MEHYMBOCTh. Mei0o3 U TIOJIOBOM Tpollecc - OCHOBA
KOMOWHATUBHOW M3MEHYUBOCTU. POJIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3JaHUU
TEHETUYECKOT0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTb. BuAbl MyTaluil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  WHAYLIUPOBAaHHbIE MyTaluu. SaepHble U
quToIa3MaTuyeckue myranuu. CoMaThuyecKue W MOoJIOBble MyTauuu. [IpuyuHb
BO3HUKHOBEHHSI MyTauuil. MyTareHbel W WX BJIMSHUE Ha OPTaHU3MBI.
3aKOHOMEPHOCTA MYTAlMOHHOTO TIpolecca. 3aKOH TOMOJIOTMYECKUX PSAJIO0B B
HacnencTBeHHoW u3MeHunBocTy (H.W. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U ONUSEHOMUKA, pPONb DNUSEHEMUYECKUX (HaKkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JlemoHCcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

TaOauibl 1 CXEMBI: «Bunbl n3aMeHIMBOCTIY, «MoaudukarmoHHas
W3MEHUYHBOCTDY, «KomOnHaTnBHAS U3MECHUYHMBOCTDY, «Meiosy,

«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0BeKa», « Buabl MmyTanuii».

O6opynoBanue: KUBble W repOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
Moau(pUKAIMOHHONW W3MeHuuBOCTH. [locTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOU KPUBON».

IIpakTuyeckass padora «Myrtamuu y aApo3oduisl (Ha  TOTOBBIX
MHUKponpenaparax)y.

Tema 14. I'eneTuka yesi0Beka

Kapuotun uenoBeka. MexayHapojHas MporpaMma HCCIIEIOBaHUS Te€HOMA
yesoBeka. MeTo 1bl u3y4eHHUs TeHETUKU YeIoBeKa: reHeaIOTUYECKUT,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUM, MOIMYJISLIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONpeIeJICHHE TEHOTHUIA!



MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-ananu3a. HacnencrBenHbie 3a001eBaHMs YelIOBEeKa. | €HHbIE U XPOMOCOMHBIS
Oone3Hn dYenoBeka. boNie3HWM ¢ HACIEICTBEHHOW MPEAPaCIOIOKEHHOCTHIO.
3HaueHUE MEIUIMHCKON T'€HETUKH B MPEIOTBPAILICHUM U JICUEHUHU T€HETUUECKUX
3a0oneBaHui 4enoBeka. MeauKo-TeHeTuuecKoe KOHCYJbTupoBaHue. CTBOJIOBbBIE
KJIEeTKU. [IOHATHE «TE€HETHMYECKOrOo rpy3a». JTHUYECKHE ACHEKTHI MCCIECIOBAHHUI B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (akTOpbl TOBBINICHHOW UYYBCTBHTEIBHOCTH 4YEJIOBEKa K
(GU3HMYEeCKOMY M XMMHYECKOMY 3arps3HEHUI0 OKpY’KaroIien cpenbl. [ eHeTnueckas
IPEAPACIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHUSIM.

JemoHcTpanuu

Tabmuiel u cxemsl: «Kapuotun denoBeka», «MeToJIbl U3y4YEHUS TE€HETUKU
yesoBekay, «I'eHeTnyeckue 3a00JI€BaHUsI YETOBEKay.

IIpakTnyeckas padora «CocTaBieHUE U aHAINU3 POLOCIOBHOW.

Tema 15. Cesnrekuusi opraHu3MoB

JlomecTUKanus U CeJIEKIUs. 3apOKICHUE CENEKIIMU U TOMECTUKALIMU. Y UCHUE
H. 1. BaBunoBa o LleHTpax MNpPOMCXOXKIECHHS U MHOTr000pa3usi KyJbTYPHBIX
pacteHuid. Posib cenekuuu B CO34aHUK COPTOB PACTEHUM U MOPOA KUBOTHBIX. COPT,
nopojia, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSAJOB B HACIEICTBEHHON M3MEHUYUBOCTH
H. 1. BaBuioBa, ero 3HaueHue Jisi CEIEKIIMOHHON PaOOTHI.

Meronapl ceneKiMoHHOM paboThl. VCKycCTBEHHBIN OTOOp: MAacCOBBIM U
VHIUBUTY JIbHBIM. OTamnsl KOMOWHAIIMOHHOH CCJICKIIHH. HUcneiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TIOMOIIBIO OICHKU
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

McKycCcTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOMW  paboTHI.
PannanmoHHpIl 1 XMMHYECKUI MYTareHe3 Kak UCTOYHHMK MYTalMi y KyJIbTYypPHBIX
dbopm opranusmoB. lcnonb3oBaHHME TEHOMHOTO PEIAKTUPOBAHUSI U METOOB
pexoMOuHaHTHBIX JIHK 1151 mosmydeHust iCXOAHOTo MaTtepuaa Jjsl CEeleKIUU.

[Tonmyuenue MIOJIUILIIOUIOB. BuyTpuBuaosas ruOpUIU3aIIus.
bmuskoponcTBeHHoe — ckpemmBaHue, — wid  MHOpuamHT.  HepoacTBeHHOE
CKpellluBaHue, wiu ayTtopuauHr. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
retepo3uca B ceneknuu. OtpanéHHas rulOpuausaius. [Ipeomonenue Oecrutomgus
MEXBHJIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIIUN PACTEHUN U KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U M3YyYEHHE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHU U
UX  JUKUX  poauyed I CO3/MaHUsl  HOBBIX COPTOB U TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpaHeHue u  ynpasieHue
2eHeMUYEeCKUMU PecypCcamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBBIX HCUBOMHBIX 8
Yenax YuyuueHus Cywecmeyiowux u co30anusi Ho8blx nopoo, JUHUL U KPOCCO8, 8



MOM Uucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmuHbIX MexHOoN0SUN.

JleMoHCTpanumn

[Hoptpersr: H. U. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II
Jlyxbsinenko, b. JI. Actaypos, H. bopnoyr, /. K. bensies.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOPA3usl KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHON HW3MEHUYHMBOCTH,
«Metonawr cenexknumy, «OTnanéaHas ruopuausanus», «MyTrareHesy.

JlabopatopHas padora «/3yueHue cOpTOB KyJbTYpHBIX PACTEHUN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTeHUN».

IKeKkypeusi «OCHOBHBIE METOABI W JOCTHIKECHUS CEJICKIMU PACTEHUU H
KABOTHBIX (Ha CEJICKIIUOHHYIO CTaHIUIO, TJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B Ja0OpPaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCMOJB3YyeMbl€ B OHOTEXHOJOTHM, - KJIETOYHBIE M TKAHEBBIC
KYJIbTYpBHI, MHUKPOOPTaHU3MBI, 150, XapaKTEpUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOoIeueHue, MoJTyYeHHe KUCIOMOJIOYHBIX TPOYKTOB,
BUHOAENne. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKUX
TexHosiorui. [Ipon3BoacTBO O€fika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTMH M WHCTPYMEHTOB LEICHANPABICHHOTO U3MEHCHUS U
KOHCTPYUPOBAHHSI T€HOMOB C LEJIBI0 MOJYYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKUE TTYTH.

Kinerounasa mnxeHepus. MeToapl KyJbTypbl KJIETOK M TKAaHEW PAcTEHUU M
#KUBOTHBIX. KpuoOanku. Comaruueckas rUOpUaM3aIUs W COMaTUYECKUU
sMOpuorene3. lcrnosib3oBaHWE TaruiOWJIOB B CEJIEKIUMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3o6anue MOHOKIOHANbHBIX U NOAUKAOHANbHbBIX
anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PekoHcTpyKuus
SIMIEKJIETOK Y KIIOHUPOBAHUE )KMBOTHBIX. METO/T TPaHCIUIAHTALINU SJIEP KJIETOK.
Texnonoeuu 0300posenenusl, KyIbmMuSUpOSaHUsi U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHantHeix J{HK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHuss U NEPCIEKTUBBI  XPOMOCOMHOM M T€HHOM  HMHXKCHEPHUH.
DKOJIOTUYECKHE U ITUYECKUE MPOOJIEMbl T€HHON MH)XEHEPHUHU.

Menurunckue 6uorexnonoruu. I[loctreHomuas nudposas mequimua. [11[P-
TUarHocTuka. MeTaOoJOMHBIN aHajau3, TEeHOIEGHTPUYSCKUH aHajau3 IMpoTeoMa



YeJIoBeKa Ul OLICHKM COCTOSIHHS €ro 310pOBbs. [CHOIb30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanust paka. 3D-OmoumxeHepus aisg  pa3pabOTKH
(yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMPUHTHHra M ckaddoiauHra
JUISL peIEHUs 3a]1a4 [IEPCOHATM3UPOBAHHOW MEINULIMHBI.

CoznaHne BEKTOPHBIX BaKIMH C LENbI0 OOEcreueHuss KOMOMHMPOBAHHOM
3amuThl OT Bo30Oyauteneit OPBH, ycraHoBieHHE MOJNEKYJISPHBIX MEXaHU3MOB
¢yukrmonupoBanus PHK-copepxamux BHpPYcOB, BBI3BIBAIOIINX OCO0O OMACHBIC
3a00JIeBaHMUs YeIIOBEKa U )KUBOTHBIX.

JdeMoHCcTpanuu

TaOmumpsl 1 cxembl: «/cnosb30BaHNEe MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM
MPOU3BOACTBEY, «KiieTouHas HHKeHepus», «[ eHHas HHXEHEepUsD.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKCKypceuss «DHOTEXHOJOTMS - Ba)KHEWIIAs IPOU3BOJUTENBHAS —CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:xkneHue M pasBUTHE JBOJIONHOHHBIX NPEACTABJICHHN B
onosiorum

OpomonnonHas Tteopus Y. JlapBuHa. IIpeamnocbulki  BO3HUKHOBEHHS
napBuHHU3MAa. JKU3Hb U Hay4yHas nesatenbHocTh Y. JlapBuHa.

JIBr>kylme cuiibl 3BoJtoIMU BUAOB 110 Y. JlapBuHY (BbICOKAasi HHTEHCUBHOCTD
pPa3MHOXXEHHS ~ OpPraHM3MOB, HACJIEJICTBEHHAass HW3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunterudeckod teopuu dBomonuu (CTD). HeltpanbHas
Teopust  sBomonuu. CoBpeMeHHas  ABOJIOUMOHHAs  Ouonorus. 3HayeHue
HBOJIFOLIMOHHOW TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JdemoHcTpanumn

[Toptpetsi: Apucrorens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Krosee, Y. Jlapun, C. C. UerBepukos, W. U. [lImaneraysen, [Ix. Xongenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mnpuponbl (mo K. Jlunuerw)y,
«Jlectnunia kuBBIX cymiectB (mo Jlamapky)», «Mexanusm (popmupoBaHUs
OPUCHOCOOJIEHH y pacTeHuid M >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBust Y. Jlapsuna», «Haxonku Y. JapBunay, «®opMbl 00pbObI
3a cymiectBoBaHue», «llopoasr romybeit», «MHOrooOpasue KylabTYpHBIX (GopM
KamycThl», «Ilopoapl qoManHUX KUBOTHBIX», «CxeMa 00pa30BaHUSI HOBBIX BHUJIOB
(mo Y. HapBuny)», «Cxema COOTHOIIECHHUS ABUKYIIUX CHJI 3BOJIIOIUNY», « OCHOBHBIE



MOJIOKEHHSI CHHTETUYECKON TEOPUHU SBOJIFOLIUIY.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonynsauust Kak 3JeMEHTapHas €IuHULA 3BOJIOINUU. COBpPEMEHHBIE METOJIbI
OLICHKH TEHETHYECKOr0 pa3HOOOpa3usi M CTPYKTYphl mNomyisiuil. V3menenue
reHooHJla MOMYJSIIIUM KaK DSJIEMEHTApHOE OHBOJIIOIMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (AKTOPhl (ABMXKYIIUE CHUIIBI) 3BOJIIONUHM. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHunBOCTh. [peiip reHoB -  chmyuaiiHbie
HEHaNpaBJIeHHbIC U3MEHEHUS YacTOT ajuleiel B MOmy susax. Dp¢deKkT ocHOBaTesl.
Ippexm oOymoiiounozo eopaviuika. CHUdiCEHUe 2eHemu4ecKko2o pazHooOpa3usL:
npuyunvl u creocmasus. Ilposesnenue s¢hgpexma Opetigha eenos 6 6ONLUUX U MATBIX

NONYIAYUSIX. Murparuu. N3onsaums nomynsui: reorpaduyeckast
(mpocTpaHcTBEHHAsI ), Ononornyeckas (penpoyKTUBHAS).

EctecTBeHHBII O0OTOOp - HampaBisAOMUNA (akTop H3BOMOLHMH. DOpPMBI
€CTECTBEHHOTO 0TOOpA: JBYDKYIIUNA, CTAOMIM3UPYIOIINMA, pa3phIBAOITUI

(nm3pyntuBHbIf). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLHUSA COLIMAIBHOTO
MOBEJEHUS KUBOTHBIX.

[IpucnocoO0neHHOCTh ~ OPraHU3MOB  Kak  pe3yJbTaT  MHUKPO3BOJIIOLHUU.
Bo3HuKHOBEHHE MPUCTIOCOO0IEHUN Y OPraHU3MOB. ApoMop(]O3bl U UANOATANTALINH.
[Ipumepsl TpUCIIOCOONIEHUH Y OpraHU3MOB: MOP(OJIOTHYEeCcKUe, (PU3NOIOTHUECKUE,
OnoxuMHuueckue,  moBeneH4Yeckue.  OTHOCUTENBHOCTh  MPHUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBanue Kak pe3yibTaT
MUKpOdBOMOIMU. M3omsnus - xirodeBoit (aktop BumooOpazoBanus. Ilytu u
CITIOCOOBI BUJ1I000pa30BaHMUS: aJyIonaTpuYecKoe (reorpaduueckoe),
CUMITATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE» (momunouaM3aLMs,
rubpuan3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Poub 3BOIIOIIMOHHON OMONOTHH B pa3pabOTKE HAyYHBIX METOJIOB COXPAHEHUS
OounopazHooOpaszus. MHKpPOAIBOJIOLKA M KOAIBOJIOLHMS Iapa3uTOB U HX XO3SEB.
MexaHu3mbl GOPMUPOBAHUSI YCTOMUUBOCTU K aHTHOMOTHKAM M CIIOCOOBI OOpBOBI ©
HEW.

JdemoHcTpanumn

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmumbsl uw cxembl: «MyTanMoOHHAs W3MEHYMBOCTHY, «llomymsiuonnas
CTpYKTypa BUAa», «Cxema MposiBICHUs 3aKkoHa Xapau-BaiinOepray, «Bumxyuiue
CUJIBl JBOJIIOLIMNY, «IDKOJIOTHYECKas W3OS MOMYJISUNA CeBaHCKOU (openny,
«I"eorpaduueckast H30JISAIHS JIUCTBEHHUIIBI CHOUPCKOMN M JIMCTBEHHUITBI IAyPCKO,
«ITomynsiMOHHBIE BOJHBI YMCIEHHOCTH XMIIHHKOB M KEpTB», «Cxema NeHlCTBHS



€CTECTBEHHOTO otbopay, «Dopmel 00pBOBI 3a CYILIECTBOBAHUEY,
«MHpycTpuanbHblii MenaHu3m», «KuBble nckomaemsie», «IIOKpOBHTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranuuy, «lIpucnocoOmeHHOCT, OpPraHu3MoB H €€
OTHOCUTENBHOCTBY, «Kputepun Buna», «Buupl-nBoiHukn», «CTpyKTypa BHIa B
npuposie», «Crocobbl BuA000pazoBaHus», «leorpapuueckoe BuUA00Opa30BaHUE
TpEX BUAOB JaHIBILIEH», «OJKOJIOIMUECKOE BHUA000pAa30BAaHUE BHUJIOB CHHUID,
«ITomunnonael pacteHuin», «KamycTHo-peneuHblil ruOpuIy.

O6opynoBanue: repOapuu pacTEHUH, KOJJICKIIMA HACEKOMBIX, Uydelia TTHUIl U
3Bepell ¢ MpUMEpPaMu pa3IMyuHbIX PUCIOCOOICHUM, YyUyena NTHUIL U 3BEPEMl pa3HbIX
BUJOB, repOapuu pacTeHU OJIM3KUX BHUIOB, OOpPa30BaBIIMXCS Pa3IUYHBIMU
crnoco0amu.

JlaGopaTtopnasi pabora «BbisBIeHHE HU3MEHYUMBOCTU Yy 0OCO0€M OJHOTO

BUJIAY.
JlaboparopHnasi padora «lIpucnocobsenrs Opranu3MoB U UX OTHOCUTETbHAS
11e71eC000Pa3HOCThY.
JlaGopaTtopnass pab6ora «CpaBHEHHE BHUIOB 10 MOP(POJIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

Meronpl  u3yudeHUs  MakpodBojionuu. [lameoHTONOTHUYECKHE  METOJIbI
u3ydeHus: opomonuu. llepexomnsie QGopMbl U (UIOTEHETUYECKUE  PSJIbI
OpTaHM3MOB.

buoreorpaduyeckue meroasl m3ydeHus sBoiouud. CpaBHeHHE (IOpPHI U
dayHpl MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bunbr-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTHYECKHE U CPABHUTEIBLHO-MOP(OIOTrHYECKUE METOAbl M3YYECHHS
HBONIONIMU. [ €HEeTHYeCKHe MEXaHU3Mbl SBOJIOIUH OHTOTCHE3a M TOSBICHHUS
DBONIIOIMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJIOTHYHBIC  OPTaHBHI.
PyaumenTtapaple  opranbl W aTaBU3Mbl.  MOJIEKYISpHO-TEHETUYECKUE,
OMOXMMUYECKHE U MAaTEeMATHUYECKUE METObI U3YYCHHS DBOJIONUU. | OMOIOTHYHEIE
reHsl. COBpEMEHHBIE METO Bl TIOCTPOCHUS (PUIIOTEHETHICCKUX JICPEBHCB.

XPOMOCOMHBIE MYTaIlUH U IBOJTFOINS TCHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWIIa) BOTONUU. [IpuHyun cmenvl QyHKYUL.
HeobOpatumocTts sBomtonnu. AmantuBHas paauarnus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLIHH.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. ['ekkenb.

Tabmuubl u cxembl: «DUITOTEHETUYECKUA PSIT JIOMIAAN», «APXEONTEPUKCH,
«3Bepo3yobie  smepb»,  «Cteronedansy,  «Punnodpute»y,  «CeMeHHbIE



NanopoTHUKW», «buoreorpaduueckne 30HbI 3emun», «lpeiid KOHTUHEHTOBY,
«Penmuktb», «HavanpHble cTaguu SMOPUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE MW AaHAJIOTMYHBIE OpraHel», «PynuMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI dYeloBeKa M IMmuMIaH3e», «l[maBHbIe
HalpaBJIEHUS 3BOJIOLUNY, «OO0LIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIIMM, TepOapuu, MYJSDKM HCKONMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKH T'OMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKI[UN HACEKOMBIX.

Tema 4. IIponcxo:kaeHue U pa3BUTHE )KU3HH Ha 3emJie

Hayuynbple runote3sl NPOMCXOXKAECHUS KU3HM Ha 3emie. AOuoreHes u
naHcrnepMusi. JloHayyHbIe MPENCTaBICHUS O 3apOXKIACHUM KU3HU (KpealMOHU3M).
I'mnoTe3a MOCTOSSTHHOTO CaMO3apOXKICHHUS KU3HU U €€ onpoBepkeHne onsitamu O.
Penu, JI. Cnannannanu, JI. I[Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHOBHEIE STaIbl HEOPraHU4ECKOU YBOJIIOIUH. [Lmanerapuas
(reosornyeckasi) SBOMIONMS. XUMHUYECKas OBOMIONUSA. AOHOreHHBIM CHHTE3
OopraHu4eckux BemecTB n3 Heopranudeckux. Ombir C. Musepa un I'. FOpwm.
O6pazoBanue noaumMepoB u3 MoHoMepoB. Koanepsatnas runotesza A. U. Onapuna,
runoresa nepBu4yHoro OynboHa JIk. XonjelHa, reHeTnueckas rumore3a .
Ménnepa. Pub6o3umer (T. Yek) u rumoreza «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emimm u MeTolpl €€ wn3yuyeHus. lckomaemble OpraHU4ecKue
ocrarku. l'eoxponosoruss u €€ MeroAbl. OTHOCUTENbHasT W abCOJIIOTHAs
reoXpoHosiorus. ['eoXxpoHoorndyeckas mKasna: 30Hbl, 3pbl, IEPUOIBI, TOXU.

Havanbabpie sTambl opraHuyeckor 3Bojrouuu. [losiBieHHE W 3BOJIIOLMS
HEPBBIX KIJIETOK. DBOJIIOLMS MeTaboian3Ma. BO3HHMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJor MEPBbIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHUOTHI.

[IpoucxoxneHne 3ykapuoT (cUMMOHOTreHe3). DBOJOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxnaeHue MHOTOKIJIETOYHBIX OpraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATambl 3BOJIOLMH BBICIIUX pacTeHUuH. OCHOBHBIE apoMOp(O3bl
pacreHui. BbIxon pacrenud Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUUd U
3aBoeBaHue uMHM cymH. CemeHHble pacTeHus. [IpoucxoxkaeHHe LIBETKOBBIX
pacTeHUN.

OcHOBHbBIE 3Tanbl SBOJIOIHMM KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
AKUBOTHBIX. BeHackass ¢ayna. KemOpuiickuil B3pbIB - TMOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpmoBble KUBOTHbIE. JKHU3HB B BOJIE. DBOJIOLHUS MMO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwinil. [IpoucxoxaeHue MIECKOMUTAIOMNX U
ntull. [lpunnun xmodeBoro apomopdoza. OcBoeHne OeCnO3BOHOYHBIMU U



MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTtne xu3HuM Ha 3emiie MO 3paM WU NEPUOJAM: aApXEH, MPOTEPO30M,
Majaeo30i, Me3030H, KaitHO30i. O0IIas XapakTepucTUKa KIIMMATa U Te€0JIOTMYECKUX
nporueccoB. [losiBieHne U paclBET XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCIJIOBUS U BIIMSHHUE HA ra30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHHS - 3KOJOTMYECKHE KpHU3HUCHI mpouuioro. I[IpuunHsl u
CIEACTBUS MAacCOBBbIX BbIMUpAaHUN. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctH. [Ipobnema coxpaneHus omopazHooOpas3usi Ha 3eMIie.

CoBpemeHHass cucTeMa opranumdyeckoro mupa. [IpuHIunsl kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

JemoHcTpanuu

[Toptpersr: @. Penu, JI. Cnannanuanu, JI. Ilactep, U. . Meunukos, A. .
Omapun, Ix. Xonaeun, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuiet u cxembl: «Cxema onbita @. Pequy, «Cxema onbita JI. [lactepa no
U3YUYEHUIO CaMo3apoxkAeHus xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpwm»,
«JTanbl  HEOPraHWYECKOW  »Bomouum»,  «l'eoxpoHonormyeckas — IMIKana,
«HayganbHble STanbl OpraHUYEcKo HBoIOIMN», «CxeMa oOpa3oBaHUSA DYKaApUOT
nytéM cuMmOuorenesa», «Cucrema KuBOM mnpuponb», «CTpoeHue BUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OJHOKIECTOYHBIE BOAOPOCINY,
«MHoTroKIeTOUHbIE Bogopocin», «Mxwm», «llamopotHukn», «l'onocemMeHHbIE
pactenus», «OpraHbl HBETKOBBIX pacTeHU», «CxeMa pa3BUTHS 5KUBOTHOTO MUPAY,
«ApomMopdo3bl KUBOTHBIX», «IIpocteitmue», «Kumeynononoctueiey, «llmockue
yepBu», «Ynenuctonoruey, «PpiOb», «3eMHOBOAHBIE», «lIpecMbikarommecs»,
«IItnupy, «Miekonuraromuey», «Pa3BuTHe XU3HU B apXEHUCKOU 3pe», «Pa3zButue
KA3HU B IMPOTEPO3OUCKON 3pe», «Pa3BuThe KU3HH B IAICO30MCKOU 3pey,
«Pa3BuTHE )XM3HU B ME3030MCKOMN 3pe», «Pa3zBuTue Kn3HU B KalTHO30MCKOU 3pey,
«CoBpemMeHHasi CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBaHue: repbapuu pacTeHUN Pa3IUYHBIX OTHAEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaXHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX )KMBOTHBIX, Uy4delia NTUIl U 3Bepeld, KOJUIEKIIUU
OKaMEHEJIOCTEeH, TOJIE3HBIX HMCKOIMAEMbIX, MYJBSDKM OPraHUYeCcKHX OCTATKOB
OpraHU3MOB.

Bupryanbnas naboparopHas padora «MojaenupoBaHue onbITOB Muiuiepa-
Opu 1o n3ydyennto abMOreHHOro CUHTE3a OPraHMYECKUX COSIMHEHUN B IEPBUYHOMN
atMocdepey.

JlabopaTopHasi padora «l3ydeHue M ONHCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «/3yueHue OCOOEHHOCTEH CTPOCHHUS pACTEHUUN
Pa3HBIX OTAEIIOBY.



IIpakTnueckasi pa6ora «l3ydeHue oCOOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxo:kaeHune 4e/i0BeKa - aHTPOIOIeHe3

Paznensl n 3anaum anTponosiorud. MeTobl aHTPONOJIOTHH.

CraHoOBIICHHE TPEIACTABICHUN O MPOUCXOXKICHUM YeEJIOBEKa. PenurnosHbie
BO33peHUs. COBpEMEHHbBIC HAYUYHbIE TEOPUH.

CX0JICTBO 4Uea0oBeKa ¢ KMBOTHBIMU. CHCcTeMaTHYECKOE MOJI0KEHHE YSJIOBEKa.

CBuaerenbcTBa CXOJICTBA YeJI0BEKa C KUBOTHBIMH:
CpPaBHUTEIHHOM
opdonoruyeckue,
IMOPUOIIOTHUYEC
KHe, ¢dusmnomnoro-
OMOXUMUYECKHE,

noseneHueckre. OTIMYMs YeaoBeKa OT KUBOTHBIX. [IpAMOX0KAEHNE U KOMILIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuUTHE TOJIOBHOIO MO3ra W BTOPON CHTHAJIBHOMU
CUCTEMBI.

JBrxymue cuibl ((akTOpbl) aHTPOIOTeHe3a: OMOJOTUYECKHE, COIMAIbHbIE.
CooTHolIEeHNE OMOJOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaauU aHTponoreHesa. PaHHUe 4YenoBEeKOOOpa3HbIE O00E3bsIHbI
(TIPOKOHCYJIBI) ¥ PaHHUE TOHTHIBI - OOIIKE TIPEAKHU YEIOBEKOOOPA3HBIX 00€3bsH U
mro/1e. ABCTPaJONUTEKH - JIBYHOTHE MPENKH JitoAeh. YemoBeK yMelnblid, MepBbie
M3TOTOBJICHUS OpyAuM Tpyaa. YemoBek MPSAMOXOASIINI 1 NEPBBIM BBIXO JIIOJIEN 32
npenaensl Adpuku. YenoBek redaenboeprckuii - o0muid NpejoKk HeaH 1epTaIbCKOTO
YEeJIOBEKa M YEJOBEKa pPa3yMHOro. YeloBEeK HEaHAEPTaJbCKUW KaK BUJ JIHOJEH
XOJIOZHOTO KiauMara. YenoBek pa3yMHBIM COBPEMEHHOIO THIA, JIEHUCOBCKUM
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneoreneruka u
MaJIEOr€HOMMKA.

DBOJIIOLMSI COBPEMEHHOI'O 4eJoBeKa. ECTecTBEHHBI O0TOOp B MOMYJISIIUAX
yenoBeka. MyTalmoHHBIM Tiporiecc U monuMopdusm. [lomynsiiimoHHbIE BOJIHBI,
npeid reHoB, murpanus u «3OQPEeKT OCHOBATENS» B MOMYJSAIUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. lloHatue o pace. bosbiime pacel: €BpOneOUIHAs
(eBpaswmiickasi),  aBCTpaJIO-HETrpOHMJHAs  (SKBaTOpuaibHas),  MOHTOJOUAHAsS
(a3marcko-aMepukaHckasi). Bpems u myTu pacceneHus 4YeloBeKa I10 IUIaHETe.
EnuHcTBO  uyenmoBeueckux — pac.  HayuHas — HECOCTOSATENBHOCTH  pacu3Ma.
[Ipucnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSIM OKpYXKarolehd Cpebl.
Bnusnue reorpaduueckoii cpepl v aperida reHoB Ha MOPQOJIOTHIO U (PU3UOJIOTHIO
YeJI0BeKa.

MexauciuriuinHapable  MeTtoAsl B (pusmyeckod  (OMOJIOTMYECKOM)



AQHTPOMOJIOTUU.  OBOJIOLIMOHHAS ~ QHTPOINOJOTHS WU MaJ€OaHTPOMOJIOTHS
YEeJIOBEYECKNX NOMyJIALUN. buocolnuanbHble HCCIEIOBAHUS TMPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMOMUHM OUOIOTHIECKOTO M COIMAIIBHOTO B YEJIOBEKE.

JemoHCcTpauumn

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

Tabnuubl U cxembl: «MeToAbl aHTPOIOJIOTUNY, «['0JTIOBHOI MO3T UenoBeKay,
«YenoBekooOpa3Hbie 00€3bsHb), «CKENeT 4YeNOBeKa U CKEJIeT IIMMIIaH3e»,
«PynuMEHTHI U aTaBU3MBI», «J[BIKYIIIME CUJIBI aHTPOIOTEHE3a», « DBOJIIOIMOHHOE
IpEBO  4YEJOBEKa», «ABCTpalomuTeK», «YemoBek  yMmenbli», «Yenosek
npAMOXOISIINY, «/leHncoBckuil yenoBek» «Heannepranbup», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl UetoBeKay.

OGopynoBaHue: MYJSDKM — OKAaMEHEJIOCTEH, MpeaMEeTOB MaTepUabHOU
KyJIbTYpbl —NpPEIKOB YeloBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKIACHUS YEJIOBEKa,
doTorpaduu HaXOJAOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIb
yepena 4elIOBeKa W 4Yepena IIMMIIAH3€, MOJENIb KUCTH 4YEJIOBEKa M KHUCTHU
IIMMIIAH3€, MOJICJIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTtopnasi pabora «/3ydeHue OCOOEHHOCTEW CTPOCHHUSI CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckasi padora «/3yueHne 3KOJIOTMYECKUX a/IallTallui YETOBEKAY.

Tema 6. JxoJsiormsi - Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKpY Kalollei cpenoi

3apokIeHre U pa3BUTUE HKOJIOruM B Tpynax A. I'ym6onbeara, K. @. Pynbe, H.
A. CeseproBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznenbl m 3amauu
3KoJIOTHH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMH.

Metoasl skosnoruu. IloseBeie HaOMIOAEHUS. DKCHEPUMEHTHI B JKOJIOTHH:
NpUpOAHbIE M JabopaTopHble. MojenupoBaHre B OSKOJOTUU. MOHUTOPUHT
OKpY’KarolIel Cpe/ibl: JIOKATbHBIN, peTUOHATBHBIN U TJI00aTbHBIN.

3HaueHUE DHKOJOTUYECKUX 3HAHUM [JJIs  4YeJOBEKa. DKOJIOTUYECKOE
MHUPOBO33PEHHE KaK OCHOBa CBSI3€M YEJIOBEUECTBA C IMpUPOIoN. DOpMHUpPOBAHUE
AKOJIOTUYECKOM KYJIBTYPbI U SKOJOTUYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetrsr: A. 'ymbonsar, K. @. Pynse, H. A. Ceseprios, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuibl 1 cxembl: «Pas3nmensl skonorum», «MeTonbl 3KoJiorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbI».

JlabopaTopHasn padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEOBAHUIN.

Tema 7. Opranu3msl u cpeaa 00MTAHUA



Okosornueckure (akTopbsl U 3aKOHOMEpHOCTH uX JerctBus. Kinaccudukarms
AKOJIOTUYECKUX (HaKTOpPOB: abMoTHUECKHE, OMOTHYECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JeHCTBUS 3Kojorndeckux (axrtopos. [IpaBuno munmmyma (K.
Mmnpenrens, FO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

Ab6uotnueckue Qakroppl. CBeT Kak sKojorudyeckuid dakrop. JleilcTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpAa HAa OpPraHU3Mbl. DKOJOTUYECKHUE TPYIIbI
pacTeHUH W JKUBOTHBIX [0 OTHOWICHHIO K cBeTy. CUTrHaJbHAs pOJb CBETA.
doTonepuoan3M.

Temmneparypa kak skosiorudyeckuii ¢akrtop. JleiicTBue Temmeparypsl Ha
opranu3Mbl. [IOMKWIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTe kak 3kojormyeckuid Qakrop. IlpucnocobiieHus pacteHuid K
nojAep>KaHuio0 BoAHOro Oananca. Kiaccudukanus pacTeHUN MO OTHOIICHUIO K
Bozie. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMsl OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3YIIHAs, MOYBEHHas,
rIyOMHHAasT  MOANOYBEHHAs,  BHYTPHOpPraHU3MEHHas.  PU3NKO-XUMUYECKUE
0COOEHHOCTH cpesl 00uTaHusl opranu3MoB. [IpucrnocoOneHus OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U
rogu4Hble pUTMbIL. [IpHcrnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHMSIM
YCJIOBHI KU3HU.

XKusznennsie ¢Gopmbl opranuzMoB. IloHdaTHe O KU3HEHHOM (QopMe.
JKuznennblie (OpMbI pacTeHUM: I€PEBbs, KYCTAPHUKH, KYCTAPHUYKU, MHOTOJIETHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKuU3HEHHbIE (QOPMBI KUBOTHBIX: TUAPOOHUOHTHI,
re0OHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HH.

buotnueckue gpaktopsl. Buabsl OMOTHUECKUX B3aMMOJIEHCTBUN: KOHKYPEHIIMS,
XUIIHAUYECTBO, cMMOMO03 U ero (opmel. Ilapasutusm, koomepanus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoelicTBus  (Tommueckue,  Qopuyeckue,  Qabpuueckue).  3HaUCHUE
OMOTUYECKHX B3aUMOJECUCTBUI MJi CYIIECTBOBaHUS OpPraHU3MOB B Cpele
obOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdemoHcTpanumn

Tabmumbsl 1 cxembl:  «OKojoruueckue (axkTopsl», «CBETOBOM CHEKTPY,
«IKOJOTMYECKHE TPYNIbI )KUBOTHBIX 10 OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONIOTMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenpl OOUTaHUS OpPraHu3MoOB», «DBHUONOTHYECKHUE PUTMbBDY,
«Kuznennbie HopMbl pacTeHU», « Ku3HEeHHBIE (POPMBI KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJUCTBEHHOIO Jieca», «DKOCUCTEMA XBOWHOro Jjecay, «llemu nutaHus»,



«XUIIHUYECTBOY, «ITapazutuzmy, «KoHKypeHLuss», «CumMOmno3y,
«KoMMmeHcanmu3my.

O6opynoBanme: repOapuu pacTeHWW W JKUBOTHBIX, MPHUCTIOCOOJICHHBIX K
BIUSHUIO PA3IMYHBIX OKOJOTMYECKUX (PAaKTOpOB, TepOApuu CBETOIIOOUBBHIX,
TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOMBBIE WU
TEHEBBIHOCIIMBbIE KOMHATHBIE PacTeHUs, repOapuu U KOJUIEKIUU TEIIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX pACTEHUM, yydesla MTHI] U 3Bepei, repdbapuu
pacTeHmii, OTHOCAUIMXCA K Turpoduram, kcepoduram, me3odutraMm, KOMHATHBIC
pacTeHMs TaHHBIX TPYIII, KOJUIEKIIMU >KHUBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpeaax,
repOapuM W KOJUIKIMM pAcTeHUH U KUBOTHBIX, OOJAJAIOUIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIIOBUW JKH3HHU, repbapuu u
KOJUIGKIIMM PACTEHUN M >KUBOTHBIX PA3NUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopnasi pabGora «BbIsBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

Jlaboparopnasi pabora «BbIsBICHHE MPUCITOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PAaCTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ixos10rvsi BUAOB ¥ NOMYJISA U

DKOJIOTUYECKHE  XAPaKTEPUCTUKU nomyssiuuu. [lomynsmms kak
Oounonoruyeckast cucteMa. Pojab HEOAHOPOIHOCTH cpeabl, (PU3nYecKux OapbepoB U
0CcOOEHHOCTEeW OMOJIOrUH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiaiuid. OCHOBHbIE TMOKAa3aTeld MOMYJSIMUUA: YUCICHHOCTb, IUIOTHOCTD,
BO3pacTHasi M TMOJIOBAasl CTPYKTypa, pOXKIAEMOCTb, MPUPOCT, TEMI pPOCTa,
CMEpPTHOCTb, MUTPALIHSI.

DKoJylornyeckas CTpykTypa nonyisuud. OLEeHKa YHMCICHHOCTH MOIYJISIUY.
JluHamMuKa TOMYJALMU U €€ peryysius. buoThyeckuil MOTEHIMaN TMOMYJISIIUU.
MopaenupoBanue AMHAMUKU NONyJAiuu. KpuBble pocTa YUCIEHHOCTH MOMYJISIIIUU.
Kpusbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJSIUNA: POJb (PaKTOpPOB,
3aBUCALIMX M HE 3aBUCALIUX OT MIIOTHOCTH. DKOJOTUYECKHUE CTPATErMH BUIOB (T- U
K-ctpaterum).

[Tonsitue 00 sKojOTMYECKOW Huie BUaA. Mectoobutanue. MHoromepHas
Mojziesb dkosornyeckon Humm Jx.M. XatumHcona. Pa3mepsl 3KOJIOrMYECKOn
Huid. [ToTeHnnanbHas v peaaTu3oBaHHAs HUIIIN.

Bun kak cucrema mnomynsiumii. Apeanbl BUAOB. BUIbl M WX KU3HECHHBIC
CTpaTeruu. JKOJOTUYECKHE IKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJACHUSI M MUTpPAIMi KUBOTHBIX. buoiormueckue
MHBA3UH YyKEPOJIHBIX BUJIOB.



JdeMoHCcTpanuu

[Toptper: Ix. . XaT4ynHCOH.

Tabmuubl W cxeMbl: «ODKOJOTHYECKHE XapaKTEPUCTUKUA NOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  monyisiuu»,  «Bo3pacTHbie  mUpaMuibl
nonysanun», «CKOpPOCTb  3acelieHHs] TMOBEPXHOCTH 3eMJIM  Pa3UYHbIMU
opranuzmammn», «Mogeins 3xonornyeckor Humu /. M. XarunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlabopaTopnas padora «IIpucmnocoOieHust ceMsH pacTeHUN K PacCENCHUIO.

Tema 9. Iko0rust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3Mamu B OMOIIEHO3E.

Oxocucrema kak oTkpwiTas cucrema (A. [Ix. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TPOJAYLEHTh, KOHCYMEHTBI, PEIYLCHTHI.
Tpoduueckne ypoBHu. Tpoduueckue 1enu u ceTd. AOUMOTHUECKHE OJIOKH
skocucTeM. [1ouBsl 1 Wikl B 3KOocHcTeEMax. KpyroBopor BEHIECTB U TOTOK HEPTUH
B OKOCHCTEME.

OcHOBHBIE  TOKa3aTeJM  JKOCUCTeMbl. buomacca W HOpPOAYKIHUA.
DKOJIOTUYECKHUE TUPaAMU/IbI YUCEN, OMOMACChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Dayxmyayuu.
HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKlieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W HX T[PUYMHBL. AHTPONOTCHHBbIE BO3JCUCTBUA Ha
cykueccuu. KimmakcHoe coobiiectBo. bruopazHooOpasue 1 nmojgHoTa KpyroBopoTa
BEILIECTB - OCHOBA YCTOMYHMBOCTH COOOIIECTB.

IIpupoaHBIE 3KOCUCTEMBI. JKOCUCMEMbL 03€D U peK. DKocucmemvl Mopeti u
oKeanos. Ikocucmemvl MYHOP, 11ec08, Cmenel, NYCMblHb.

AHTpOIIOTEHHBIE JKOCHUCTEMBI. ArposkocucteMa. ArporeHo3. Paznuums
MEK]ly aHTPOTIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. [opoackas
dnopa u ¢dayna. CuHaHTpomu3alus TrOpojcKoN ¢ayHbl. buonornmueckoe u
X035THCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKkoHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
aKkocucTeMax. Ponv kackaonozo sgpghexkma u 6u006-30upuxamopos (Kirouesvix
8u008) 6 QyHKkyuoHuposanuu sxocucmem. IlepeHOC dHEPTUU U BEUIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOWYUBOCTh OPraHU3MOB, ITOMYJISIIUN U SKOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/ICHCTBUM.

Mexanuszmul 8030eticmaus 3a2psA3HeHul  pa3HbIX munoe Ha
CcyOOpP2aAHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbL  IKONOSUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€UCBUSL.
MeTo10510TUsl MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIMOT€HHBIX SKOCUCTEM.



JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuupl 1 CXEMBI: «CTpyKTypa 6HuoreH03a», « IKOCHUCcTEMa
[IMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOTrO Jjeca», «DYyHKIIMOHAIbHBIC
IpyNIbl OpPraHu3MOB B AKOcUCTEeMe», «KpyroBopoT BEHIECTB B SKOCHUCTEME,
«llenun nuTanus (macTOuuIHAs, JETPUTHAS)», « IKOJOTUYECKAs] TUPaMHUIA YHCEID,
«OKoJIOTHYECKass MUpaMuia OMOMAcCChl», «IJKOJOTMYEcKas MUPAMUIA DHEPIHMY,
«O6pa3zoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBiIeHUE jeca mocie
noxkapa», «JKocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeIIECTB U MOTOK
SHEPTUU B arpoleHose», «[Ipumepsl ypOoskocucTem».

ObopynoBanue: repdapuu pacTeHHM, KOJJIEKIIUU HACEKOMBIX, Uydena NTULl U
3Bepel, repOapun KyJIbTypHBIX M JUKOPACTYIINX PACTEHHM, aKkBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlabopaTtopnas pabGora «M3ydyeHue pa3zHOOOpa3usi MEIKUX IOYBEHHbIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeust «IKCKypCUs B TUIIMYHBIA OMOTreoleHo3 (B ayOpaBy, OepesHsK,
€JIbHUK, Ha CyXOJ0JIbHBIA WJIK IOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypeust «IDKCKypcUss B arpo’KOCUCTeMYy (Ha MOJ€ WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa - riiodanbHas IKocucTeMAa

buochepa - obOmierutanerapHas oOosiouka 3eMiM, T/A€ CYIIECTBYET WU
CYILIECTBOBAJIAa *U3Hb. Pa3BuTHe mpencraBieHnil o omocdepe B Tpyaax J. 3rocca.
Yuenue B. . Bepuanckoro o 6uochepe. Obmactu 6uochepsl u e€ cocran. JKuBoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH CylllecTBOBaHUs Ouocdepsl. OcobeHHocTn Ouochepsl Kak
riobanbHON 3KocucTeMbl. JluHamuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BELIECTB U OMOre0OXMMHUYECKHE UKIIbI (yrieposaa, a30Ta). PUTMUYHOCTD SIBJIEHUH B
ouocdepe.

3oHansHOCTh OWOcheprl. [lonstue o Omome. OCHOBHBIE OHMOMBI CYIIIU:
TYHJpa, XBOWHBIC Jieca, CMEIIaHHbIC U ITUPOKOIMCTBEHHEIE Jieca, CTeIH, CaBaHHBbI,
MYCTHIHH, TPOMTUYECKHE JIeca, BBICOKOTOPhs. KiuMaT, pacCTUTENBHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa ¥ GyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOrO MOTEHIIMAIa U
ouocdepHbIX QyHKITHI.

JdemMoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 9. 3rocc.

Tabmuubr u cxemul: «l'eochepsr 3emnn», «KpyroBopoT azota B mpuUpoe»,
«Kpyrosopor yrinepona B mnpupoae», «KpyroBopor kuciopoga B HPHPOAE»,



«KpyroBopoTt Boabl B mpupojae», «OcHOBHble OuMoMBbI cymm», «Knumatudeckue
nosica 3emnm», «TyHnapa», «Taliray, «CMmemanHbiid jec», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiHgY, « Tponudeckuii jiecy.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKaI0MIasi cpeaa

OKOJIOTUYECKUE KpPHU3UChl M WX IMpPUYMHBL. Bo3neiicTBue YeloBEeKa Ha
ouocdepy. 3arpszHeHre BO3AYIIHOW cpenapl. OxpaHa Bo3ayXa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHune KiiuMara.

AHTpOIIOTEHHOE BO3JEHUCTBUE HA PACTUTENBHBIN M KUBOTHBIA MHp. OXpaHa
PaCTUTEIIBHOTO M KUBOTHOrO MHpa. OCHOBHBIE TPUHLMIBI OXPAaHbl MPUPOIBI.
Kpacasie kuuru. Ocobo oxpansemblie npupognsie Tepputropun (OOIIT).
Boranudeckue caipl U 300J10THUECKUE TTAPKHU.

OCHOBHBIC TPUHIMUIB YCTOWYUBOIO Pa3BUTUSI UYEJIOBEUECTBA M MPUPOJIBI.
PanvonansHOe  MpPUPONOMNONIB30BAHUE M COXpaHEHHWE  OHMOJOTUYECKOTO
pazHooOpasus 3emud. OOIME 3aKOHOMEPHOCTH TJ00ATBHBIX JKOJOTUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE MOCIIECICTBUSI.

Pa3zBuTne METOJOB MOHMTOPWMHIa Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvle uUccied08anus nepexooa K pecypcocoepezaroujeii U
KOHKYpeHmocnocobHou snepeemuxe. buonocuueckoe paznoobpasue u buopecypcol.
Hayuonanvnvle ungopmayuonnvie cucmemol, obecneyusarowue O0o0CmMyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. (OcHOBb
9Kopeabunumayuu dKocucmem U Cnocooos 6OOpPbLOLL ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbLX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arpsi3HeHHE  aTMochepbl»,  «3arps3HeHHUe
ruapocepbl», «3arpsizHeHue 1ouBbl», «llapHukoBbIil  3pdekT», «Ocobo
OXpaHsieMbl€ MPUPOHBIE TEPPUTOPUNY, «MoOJIeNn yIPaBISIEeMOro MUPay.
Oo6opynoBanue: Gororpadun OXpaHsIeMbIX pACTCHUM U KUBOTHBIX KpacHo# KHUTH
Poccuiickon ®enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaer TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUSA
OoOydJaromMuMHUCs TIporpaMM CpeaHero ooOImero oOpa3oBaHUsA: JUYHOCTHBIC,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType JTUYHOCTHBIX PE3yJIhbTaTOB OCBOCHMS IPOTrpaMMBbl 110 OHOJIOTHUU
BBIJICJICHBI CJICIYIONIHNE COCTABJISIONINE: OCO3HAHUE OOYYAFOITUMUCS POCCHUCKOM
rpakIaHCKOW UJICHTUYHOCTU - TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMpPENENICHUIO, Haluyue momusayuu K  OO0ydeHHIO  OHOJOTHH,
yeleHanpasienHoe paszeumue BHYTPEHHUX YOEKIESHUM JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEM W HUCTOPUYECKUX TPAIUIMN Pa3BUTHUSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHb 00YYAIOIINXCSI PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, MPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUA, Haluyue  NpasoCO3HAHUA  DKOJOTHUYECKOU
KYJIBTYPBI, CHOCOOHOCMU cmasums 1IeIIA U CTPOUTH KU3HEHHBIC TUTaHBI.

JInyHOCTHBIE pPEe3yiabTaThl OCBOCHUSI MTPOTPAMMbl MO OMOJIOTHH JOCTUTAIOTCS
B E€IMHCTBE Y4YEOHOM M BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUM C
TPAJUIIMOHHBIMM ~ POCCUUCKUMHU  COLIMOKYJIBTYPHBIMHM, HCTOPUYECKHMH U
JyXOBHOHPABCTBEHHBIMHU IIEHHOCTSMH, NPUHSATHIMA B OOIECTBE IIpaBUJIAMH M
HOpMaMH  TIOBEJEHUS W  CIIOCOOCTBYIOT  MpoIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIUTaHUS W CaMOPa3BUTHUS, Pa3BUTHUS BHYTPEHHEH MO3UIIMHM JIMYHOCTH,
MaTpUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIMOPSIKY, YEIOBEKY TPYyAa U CTaplIeMy
MOKOJICHUIO, B3aMMHOTO YB@)XCHHS, OEpPEeKHOTO0 OTHOUIECHUS K KyJIbTYPHOMY
HACJIEUI0 U TPAAULMSAM MHOTOHAIMOHAJIBLHOTO Haponaa Poccurickoin denepanuu,
MIPUPOJE U OKPYKAIOLIEH Cpeie.

JIuyHOCTHBIE pe3yNbTaThl OCBOEHUSA YydeOHOro mnpeaMera «buomorus»
JIOJDKHBI OTPa)KaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYarOUIUXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TO3WIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUMCKOTO OOINECTBA, PACIHIMPEHHUE >KU3HEHHOTO
OMbITa U ONBITA ACATEIBHOCTH B MPOLIECCE peau3allid OCHOBHBIX HaIlPaBIICHUM
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UITUU 00YYaIOMEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB W OO0S3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3IaHUU
Y4eOHBIX MPOEKTOB, PEIICHUU YYCOHBIX M IO3HABATEIBHBIX 3aJ1ay, BBIMOJHEHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO IIO3HWIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

YMEHHUE YYHUTHIBATh B CBOMX JCHCTBHUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJICH C pa3sHBIMH YOCKJICHUSAMU, KYJIbTYPHBIMUA IIECHHOCTSIMU M
COI[MATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, II03HABAaTEJIbHBIX MW HCCIEIOBATEIIbCKUX 3a/]ad, YBaKHUTECIHHOTO
OTHONIIEHUS K MHEHUIO OIMOHEHTOB MpPU OOCYXKJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaXkIaHCKOM HIEHTUYHOCTH, MTATPUOTU3MA,
YBa)KEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU nepen PoanHoi, ropJocTi
3a CBOM Kpal, cBOKO PonuHy, CBOM S3BIK M KYJBTYpPY, NPOLUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEANI0 U NaMATHUKAM MPUPOIBL,
JTOCTUXKEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBAaTh BKJIQJ, POCCUMCKUX YYEHBIX B CTAHOBIICHHUE U
pa3BUTHE OWOJIOTMH, TOHUMAaHUs 3HAYCHHUS OWOJOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)kKeHHIO u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAMUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHATHS IIEHHOCTEW CEMEWHOM JKM3HU B COOTBETCTBHM C
TpaauusIMHu Hapo10B Poccuu;

4) 3CTEeTHYECKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIHOYAash ACTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUIH;

MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMUHOCTH;



5) ¢pu3nueckoro BOCHHTAHUS, (POPMUPOBAHUS KYJLTYPbl 3I0POBbS H
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE W peaau3aiusi 370poBOoro M 0Oe3omacHOro o0pasza >KU3HU
(3mopoBO€  MHUTaHHWE, COOJIOJEHWE TUCMEHUYECKHX TpPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM pPEKUM 3aHATUA M OTAbIXa, peryspHas Qundeckas
aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE [IEHHOCTU TMPaBUJ HHIUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJICTBUNA M HENPUSTHS BPEAHBIX MPUBBIUEK (YHOTpEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) TpyI0BOI0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHBHOW JAEATEIIBHOCTA TEXHOJOTHMYECKOW M COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pas3iuyHbIM cdepam MpodheCCUOHATBHOU NESITEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpopeccuu U PpeaJu30BbIBATh
COOCTBEHHbIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) IKO0JIOTrHYeCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOLIEHUE K TMPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBINICHUE YPOBHS JKOJOTMYECKOM KYyJIbTYpbl: TMPUOOpPETEHHWE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM MX BO3MOXHBIX TOCIEACTBUN ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAHUE TJ00AIBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HCIIONB30BaTh MPHOOpPETaeMble TPU HM3YyUYEHUU OHOJIOTHUU
3HAHUS W YMEHHUS TP PEIICHUH TMpoOJieM, CBS3aHHBIX C PAIMOHATBHBIM
MPUPOJIOTNIOIB30BaHUEM  (COONIOJIEHHE  MpaBWI  TMOBEACHUA B MPUPOJIE,
HalpaBJICHHBIX HAa COXPAHEHUE pAaBHOBECHUS B DJKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE HENPUATHE JCUCTBUWM, NPUHOCIIIMX BpPEd  OKPYXKAKOUIEH
NPUPOJHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJArOMPUSITHBIE JKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, SKOJOTUUYECKON KYIbTYpHbI,
ombITa JEATEeIIbHOCTH AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHON M COLIMAJILHON



MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUYECKOMN AESITEIIBHOCTH IKOJIOTMYECKOM
HaIPaBJICHHOCTH;

8) 1eHHOCTH HAYYHOTI'O MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHMTATENIbCKOM KYJIbTYpbl KaK CpeICTBa
B3aMMOJICHCTBHS MEXKY JTIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE ChenupuKH OMOJIOTMM KaK HayKH, OCO3HaHUA €€ poiu B
GbopMHpPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3[JaHUU 1EJIOCTHOTO
npeacTaBiIeHUs 00 OKpY)KalllleM MHpE Kak O €IMHCTBE IPUPOJbl, YEJIOBEKa U
oOIiecTBa, B TIO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHHH MpodiieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUW JJIi COBPEMEHHOW HWBUIU3AIUU:
o0ecrieueHrss HOBOI'O YPOBHSI Pa3BUTHsSI MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pelIaTh PECYpCHbIE  MPOOJIEMBI  pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOAA M3 TJI00ATBHBIX IKOJIOTUYECKUX MPOOJIeM H
o0ecriedyeHnss  Tepexoja K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB M (OPMUPOBAHHIO HOBBIX CTaHAApPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUCHWU OHOJIOTMYECKUX 3HAHUH B IEJIAX
MOBBIIIICHHUST  OOMIEH  KyJNbTyphl, €CTECTBEHHO-HAy4YHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTW (PYHKIIMOHAJIBHOM I'PAMOTHOCTH OOydaromuxcs, GopMupyemon
IpU U3Y4eHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOAOB NMO3HAHMs, UCHOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJB30BaTh TOJy4YaeMble 3HAHUS [Js aHauu3a W
OOBSICHEHHSI SBJIEHUN OKPYKAIOIIEr0 MHUpPa U MPOUCXOIANINX B HEM HM3MEHEHHIA,
YMEHHE Je/laTh OOOCHOBAaHHBIC 3aKJIIOUEHHsT Ha OCHOBE HAy4YHBIX (AKTOB H
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATEIBHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS
pelIeHus mpodyieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HaHWE IICHHOCTH HAYYHOW JAESITeThbHOCTH, TOTOBHOCTH OCYIIIECTBIISTH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTh U  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN MO OHUOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METANIPEJMETHBIE PE3YJIBTATbHI

MertanpenMeTHble pe3yJbTaThl OCBOECHUA ydeOHOro mnpenmera «buonorus»
BKJIIOYAIOT: 3HAYUMBIE U (POPMHUPOBAHUS MHUPOBO33PEHUS 00YUAIOIINXCS



MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIICHAYYHbIE MOHSATHUS, OTpaKarollue
[[EJOCTHOCTh HAy4YHOW KapTUHBI MHUpa M CcHenuduKy METOJ0B MO3HAHUA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SIBJICHUE, MPOIIECC,
CHUCTEMa, HAy4HbIA (PaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIEIOBAaHUE,  HAOMIOJCHUE,  M3MEpPEHUE,  DJKCIEPUMEHT U JIpyTHUe);
yHUBEpCalbHble y4eOHble JeWcTBUS (TIO3HABaTENIbHbIE, KOMMYHHMKATHUBHEIE,

peryJIsSTUBHBIC), obecrieynBaroIIe dbopmupoBaHue (GyHKIIMOHATBHOM
TPAMOTHOCTH M  COLUMAJIbHOM KOMIIETEHIIMH OOYYarolUXCS; CHOCOOHOCTB
oOyJaronmxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHWA UM  YHUBEpPCaJibHbIE yd4eOHBIC JCHCTBHS B
MO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

B pe3ynbTaTte uzyueHusi OMOJIOrMU Ha YPOBHE CpeAHEro o0miero oopasoBaHus
y oOyuyatomerocs OyayT cpopMUpoBaHbl MO3HABATEIbHBIE YHHUBEPCAILHBIC
y4eOHbIE JCUCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YyUeOHBIC EHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe Pe3yibTaThl OCBOCHMSI IPOTPAMMBI CpeaHEro oOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJaagenne YHHUBepPCAJIbHbIMH y4eOHBIMU NMO3HABATEILHBIMH
NEUCTBUSMM:

9) 6a30BbIE JOrHYECKHE AeiCTBHUS:

CaMOCTOSITeILHO  (OpMYJIUpPOBAaTh M aKTyaIM3UpoOBaTh  IpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPW OCBOCHUW 3HAHWHW TPUEMBI JIOTHYECKOTO MBITUICHHS
(amanm3a, cUHTE3a, CpaBHEHUs, KiIacCU(HUKAINK, 0000IIECHHS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHH (BBIACIATh UX XapaKTEepHbIC NMPU3HAKHU, YCTAaHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIPENCIATh I JESITCIIBHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUU HX
JTOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS ISl 00bsICHEHUS (aKTOB U SIBJICHUU
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKUE paCCYyXICHHS (MHIYKTUBHBIC, JCTyKTUBHBIC, II0
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MOJICIbLHEIC CpelncTBa TUIST IIPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a
TakK€  TPOTHUBOPEYHMH  Pa3HOTO  poja,  BBIABICHHBIX B Pa3JIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbl C Y4€TOM aHaIM3a HMEIONTUXCS
MaTepHaATbHBIX M HEMAaTePUATIbLHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBHI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB



[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,

KOOPJAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHUAX PEATbHOTO, BUPTYAJIBLHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.

10)6a30BbIe HccaeA0BATEIbLCKHE TEHCTBHA:

BJIaJIETh HaBbIKAMU y4€OHO-HCCIICIOBATEIILCKON M MPOSKTHOM JIeATEIIbHOCTH,
HaBbIKAMHU  pa3pelieHus  MOpo0jeM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJ/IOB PEIICHUS MPAKTUIECKUX 3a71a4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJB30BaTh PA3JUYHBIC BHUJIBI JEATCIBHOCTH IO IOJIYYEHHIO HOBOTO
3HAHMS, €ro WHTEPIpeTalru, NPeoOpa3oBaHUI0 U IPUMEHEHHUIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BIaJACTh HAYYHON TEPMHUHOJIOTHUCH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh W (POPMYJIHPOBaTH COOCTBEHHBbIC 33Ja4yd B 00pa30BaTEILHOU
NESATEILHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TIPUYWHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJIM3WpOBaTh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHUs, HAaXOIWUTh apryMEHTHI IS J0Ka3aTelIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYEHHBIE B XOJE€ PEHICHHS 3aJauyd  pe3yJIbTaThl,
KPUTUYECKU OIEHMUBATh MX JIOCTOBEPHOCTH, MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH II€JICHANIPABICHHBIM TOWCK TMEPEHOCa CPEJCTB M CIOCO00B
JeNUCTBUS B MPOGECCHOHANBHYIO CPEy;

YMETh TIEPEHOCHTHh 3HAHMS B IO3HABATEIBHYIO M MPAKTUYECKYIO OO0JIacCTH
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJIEH, MpEJJIaraTh OPUTHHAIBHBIC TOJIXOJbI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

11)padora ¢ nndopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(MOpMAIK (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JIUTEpaType, OWOJOTHYECKUX CIIOBapSX M
CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B VIHTEepHETE), aHaIU3UpOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (POPM IIPEICTABICHUS, KPUTUUECKH OIEHUBATH
e TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(bopMyIMpOBaTh 3aNPOCHl M MPUMEHITh Pa3JIMYHbIC METOJBI MPU MOUCKE U
otOope Omosornveckorl MHGOpPMAIMK, HEOOXOIUMOUN /JIsS BBIOJHEHHS yUeOHBIX
3ajay;

NpuoOpeTaTh OIBIT KCHOJIb30BaHUS HMHGPOPMAIMOHHO-KOMMYHUKATHUBHBIX



TEXHOJIOTHIA, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3TUUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTUMAIbHYIO  (OpMYy  MpeICTaBICHHUS
Ouonornueckoi HHPpopMaIuu (CXembl, rpapuKy, IUarpaMMbl, TAOIHUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadecTBE CpEACTBAa IMpu padbore cC
Oounonornyeckoi nHbopmalmei: MPUMEHSTh XUMUYECKUE, GU3NUECKUE U
MaTeMaTHYeCKUe 3HAaKM W CHUMBOJIBI, (GopMylibl, aOOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaTJISIHOCTH;

BJaJeTh ~ HAaBBIKAMM  pacCloO3HaBaHUS U 3alUThl  MH(pOpMaluH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

12)  oOmeHue:

OCYILIECTBISATh KOMMYHHUKAIIMK BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JMaJIore WIW AUCKYCCHUHU IO CYLIECTBY 00CYXIaeMoil TeMbl (yMEHME 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYXIEHUS OTHOCUTEIBHO BBINOJHEHUS IPEiaracMoi
3aJlay, YYUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTH MO3WLUNA JPYTUX YYACTHUKOB
JUaJIoTa WM JUCKYCCUH);

pacrno3HaBaThb HeBepOaJbHbBIE CpeACTBa OOIIEHUs, MOHMMATh 3HAUYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallHi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJETh PA3IMYHBIMH CIIOCOOAMH OOIIEHUS M B3aUMOJACHCTBUS, MOHUMATH
HaMEpEeHUs APYTUX JIIOJeH, MPOSIBIATh YBAXKHUTEIbHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

13)coBMecTHAS IeATEJILHOCTD:

NOHMMAaTh W HWCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW W HWHIWBHAYaJIbHOU
paboThI TIPU PEIICHUH OMOJIOTHYECKON MTPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX AEUCTBUI € Y4ETOM OOLIUX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 YJIEHA KOJUIEKTUBA;

NPUHUMATh LEIM  COBMECTHOW  JE€ATEIbHOCTH, OPraHU30BBIBaTh MU
KOOPJAMHHUPOBATH JECHUCTBHUS IO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JICHCTBUM,
pacnpenenarb pojidi ¢ YY4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXIaThb pPe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa M KaXJIOr0 YyYacCTHHUKAa KOMAaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUJEU C TO3UIUH HOBU3HBI,



OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATErMUYECKOE TOBEJICHHE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh HMHUITMATHUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU AeHCTBUAMM:

14) camoopranu3anusi:

UCIIOJIb30BaTh OWOJOTMYECKUME 3HAHUSA JJIS BBISBICHUA TPoOOJIeM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN II€JEBbIE U CMBICIOBBIE
YCTAaHOBKHA B CBOMX JEHCTBUAX M IOCTYNKAax IO OTHOUIEHUIO K >KHBOU MPUPO/IE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYIIECTBIISITh MO3HABATEIbHYIO JACSITEIBHOCTD, BBISABISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3a7a4l B 00pa3oBaTEILHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO  COCTAaBJATh IUIAH pEIIEHUs NpodieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTECHHIT;

JienaTb OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a pELICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSIBICHUIO IIUPOKOH 3SPYIULUU B
pa3HbIX O001acTsX 3HAHUM, MOCTOSHHO IOBBIINIATH CBOM OOpa3oBaTENbHBIA H
KyJbTYPHBII YPOBEHBD.

15) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HAaBbIKAMU  TO3HABAaTEIbHOM  pedaekcuu Kak  OCO3HAHMS
COBEpILIAEMbIX JCUCTBUH W MBICIUTENbHBIX MPOLIECCOB, HMX pe3yJbTaTOB U
OCHOBaHUI, MCIOJIb30BaTh NPUEMBI pedIeKCUN ISl OLCHKM CHUTYyallluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHWBATh PUCKA M CBOEBPEMEHHO MPUHHUMATh PEIICHHUS MO0 HUX
CHUKEHMUIO;

NpUHUMAaTh MOTUBBI WU APTYMEHTHl JPYIUX IIPU aHAJIMU3€ PE3YIbTAaTOB
NEeATEIbHOCTH;

16) npuHsiTHE CEON M APYIHX:

PUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl APYrMX IMpU aHaIU3€ pe3yJIbTaToB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.



ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHS COJCpXKaHUS Yy4yeOHOro IMpeamMera
«buonorus» Ha yrayOJNEHHOM YpPOBHE OpPHUEHTHpPOBAHBI Ha oOecredyeHue
npoduibHOoro  00y4yeHuss  oOyvaronuxcst  Ouonoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue A OMOJIOTUN HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUM 110
OCBOGHUIO, MHTEPIPETALUU U MpeoOpa3oBaHUIO 3HAHUM, BUIABI JEATEIHHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWM M WX MPUMEHEHUIO B PA3IMYHBIX yU4EOHBIX, a TAaKXKE B
peanbHBIX >KM3HEHHBIX cUTyanusx. [IpeameTHble pe3yiabTaThl MpPECTaBICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yueOHOTO mpeameta «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ W pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHON KapTUHBI MHpA, B
MO3HAHWM  3aKOHOB  NPHUPOABI M  PEIIEHHH Tpo0JeM  parMOHAIBHOIO
IPUPOIOTIONB30BAHUS, O BKJIAAEC POCCHICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIAJCHUE CUCTEMON  OMOJIOTMYECKMX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraronye OUOJOTHYECKUEe TEPMUHBI U TIOHSATHS (KHU3Hb, KIIETKA,
OpraHu3M, MeTa0O0JM3M, TOMEOCTa3, CaMOpPEryJsIlus, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHYHMBOCTh, POCT U Pa3BUTHE), OWMOIOTUYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. Llneiinena, P. BupxoBa, xpoMocomHas Teopus
HaciencrBeHHoctu T. Moprana), yuennss (H. WM. BaBunoBa - o meHTpax
MHOT000pa3us U MPOUCXOKACHHS KyIbTYPHBIX PACTEHUM ), 3aKOHBI (€IUHO00pa3Hs
MOTOMKOB TIEPBOTO TOKOJEHUS, PACIIEIUICHUSI, YUCTOThI TaMeT, HE3aBUCHUMOIO
HacienoBanuss [. Menaensa, TOMOJIOTUYECKHX pPSIOB B HACJIEACTBEHHOMU
n3menunBoctu H. V. BaBuiioBa), npuHIMIIBI (KOMIIIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO TIIO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HWCCJICOBAHMIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIJICNIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHUCIE
OakTepwuii, TpuOOB, PACTCHHI, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAaHOB U CUCTEM
OpraHOB pAaCTeHHWH, >XMBOTHBIX, YEJIIOBEKA, IPOILIECCOB JKU3HEACATEIHHOCTH,
MPOTEKAIONIMX B OpraHW3Max PACTEHUH, KUBOTHBIX W UYEJIOBEKa, OMOJOTHYECKIX
MpoleccoB: OOMEHa BellecTB (MeTa0o0JIM3M), MPEBpPALIECHUSI dHEPTUU, OpOoKEHUS,
aBTOTPO(HOTO M TeTepOTPOPHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, Meio3a, raMeTorenesa, AMOpUOreHe3a, MOCTIMOPHUOHATIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHIWBHIYaJIbHOTO  Pa3BUTHUs  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;



YMEHHUE YCTAaHaBJIUBaTh B3aWMOCBSI3U MEXAY OpPraHOMJIAMHU KIETKHM U HUX
GyHKUUSIMH, CTPOEHHUEM KIETOK pa3HbIX TKaHEH W UX (QYHKUUSAMHU, MEXIY
opraHaMy W CHCTEMaMH OPTraHOB Yy pACTEHWW, >KUBOTHBIX W YEJIOBEKa M WX
GYHKIHUSIMH, MEXIy CHUCTEMaMH OpPraHOB W WX (QYHKIUSIMH, MEXIY O3Talamu
oOMEHa BEIECTB, 3TallaMU KJIETOUHOTO ITUKJIA U KU3HEHHBIX LIUKJIOB OPraHU3MOB,
ATanaMu SMOPHOHAIBLHOTO PAa3BUTHUS, TEHOTUNIOM M (EHOTUIIOM, (PEHOTUIIOM U
(dhakTOopamMu cpeibl OOMTaHUS;

YMEHUE BBISBISATH OTIWYUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JJI JIOKa3aTelIbCTBa POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHE peliaTh OMOJOTHYECKHE 3a]a4i, BBIABIATH MPUIMHHO-CIIECICTBEHHBIC
CBSI3M MEXKy HCCIEAYEMbIMH OMOIOTMUECKUMHU MPOIIECCAMU U SIBICHUSMH, JETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYE€HHBIX PE3YyJIbTaTOB;

yYMEHHUE BBINOJHATh JabOpaTOpHbIE U MpaKTUYECKUe paboThl, COOJIOAATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, IMPOBEPITh WX IKCIICPUMEHTATHLHBIMH
cpencrBamu, (GopMynupysl 1elib HUCCICJAOBAHMS, AaHAIU3UPOBATH MOJIYYCHHBIC
pe3yibTaThl U JeNaTh BHIBOIBI,

YMEHHUE Yy4YacTBOBAaTh B y4ueOHO-HCCIIEOBATEIbCKON paboTe mo Ouosioruw,
OKOJIOTUM W MEAWIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M
nyOJIMYHO  TMPENCTaBIIATH MOTYYCHHBIE PE3YIbTaThl HA YUEHUYECKUX
KOH(DepeHusx;

yMEHHUE OIICHUBATh ATUYECKHUE aCMEKThl COBPEMEHHBIX HCCIICIOBAHUMA B
o0macth  OWMONOTMM M MEOUIWHBI  (KIOHMPOBaHHWE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIPABICHHOE W3MEHEHHWE T€HOMa W CO3JlaHUE TPaHCTCHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp Oyayied mnpodeccruoHaIbHOM
JESATETLHOCTH B 00JacTH OMOJIOTHMH, MEIUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEIIbCKOTO XO3SUCTBA, MUINEBON MPOMBIIUICHHOCTH, YIIAYOISITh MO3HABATEIHHBIN
MHTEpEC, HAMPABJICHHBIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOUIEH mpodeccuu u
OpOAODKEHHE  OHMOJOTHYECKOro 00pa3oBaHUSl B OpraHU3alUsX  CPEAHETO
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHUAI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUSI yueOHOTO Tipeameta «buomorus» B 11
Kjlacce TOJDKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHMM O MeCTeé W pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAyK, B (OPMUpPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHUPOJBI M PEHICHUU DKOJIOTHUYECKUX
npoOjeM YenoBeYeCTBa, a TakKKe B PEUIEHUH BOMPOCOB PalMOHAIBHOTO



MPUPOAOIOIL30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJAJE POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIQJE€Th CUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET
ONpEJEeNeHUs] W TOHMMAaHHWE CYUIHOCTH OCHOBOIOJIATAIOIMIMX OHOJIOTMYECKUX
TEPMUHOB W TOHATHH (BHJ, JKOCHCTeMa, Ouocdepa), OHMOJIOTHUYECKHE TEOPHHU
(aBomroniionHas Teopusi Y. JlapBuHa, CHHTETHUYECKasi TEOPUs IBOJIIOIUM), YUCHUS
(A. H. CesepuoBa - 0 myTax U HampasieHHsX 3Borounu, B.M. BepHanackoro - o
ounocdepe), 3akoHbl (TeHeTHueckoro paBHoBecws J[k. Xapmu m B. BaiinGepra,
3apoabiieBoro cxoactsa K. M. bopa), mpaBuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON TUpaMuabl SHEpPruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BIAJETh  OCHOBHBIMM  METOJAaMH  HAy4HOro  MO3HaHUA,
UCIIOJIb3yEMbIMH B OMOJIOTMYECKUX MCCIEIOBAHUSIX JKUBBIX OOBEKTOB U 3KOCHCTEM
(omucanue, U3MepeHue, HaOIIOJEHUE, SKCIEPUMEHT), CIIOCOOaMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHUE BBIICISATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOUIET0, JBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpa, AJJIONAaTPUYECKOT0 M CUMIIATPUUECKOIO BUI000PAa30BaHNU,
BIUSHUAA  JBWKYIIUX  CWJI  DBOJIONMHM  HAa  TeHOQOHJ  TMOMYJISALHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpele oOuTaHus, YepelOBaHUs HAIPaBJICHHIMA
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBS3M MEXKIY MPOLECCAMH 3BOJIOLUH,
JBIDKYIIIMMH CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIIBIATH  OTJIWYUTEIIbHBIC IPU3HAKH KUBBIX CUCTEM,
MPUCIOCOOJICHHOCTh BUAOB K Cpelle OOuTaHus, aOMOTHMYECKUX U OUOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€id  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME aPryMEHTHI, OHOJIOTHMYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JJI JOKa3aTelbCTBA POJACTBA OPraHU3MOB Pa3HbIX
CHUCTEeMAaTUYECKUX TPYII, B3aMMOCBS3M OPTaHU3MOB M Cpellbl OOMTaHUsI, €INHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHUS MHOrooOpasusi BHJIOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOBI U YEIOBEUECTBA,

yMEHHUE peniaTh OMOJIOTHYECKUE 3a/a9d, BBISIBISATH MPUIMHHO-CIICICTBEHHbIE
CBSI3M MEXKJy MCCIIEyeMbIMH OMOJIOTUYECKUMHU MPOLIECCAMU U SIBIICHUSMH, JI€JIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTATOB;

yMEHUE BBITMOJIHATH Ja0OpaTOpHBIE U MpaKTUYECKUe paboThl, COOJIOMATH
npaBuia mpu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTaThb THUIOTE3bl, MPOBEPSITH HX HKCIEPUMEHTAIbLHBIMU



cpeactBamMu, (OopMynHpys Leidb HCCIEN0BAaHUS, AHAIU3UPOBATH IIOJYyYEHHbBIE
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B yueOHO-MCCIENOBATENbCKONW paboTe mo Ouonoruw,
9KOJIOTUM W MEAUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILECTB, U
nyOJIMYHO  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaTbl HAa  YUYEHHUYECKUX
KOH(pEPEHIIUSIX;

YMEHHE OLICHUBATh TMIIOTE3bl U TEOPUH O MPOUCXOKACHUN KU3HH, YEIOBEKA
U YENOBEUYECKHX pac, O MPUYMHAX, MOCIEICTBUAX M CIOCO0ax MpeAoTBpaIleHuUs
I00AThHBIX M3MEHEHH B Onocdepe;

YMEHHME OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oynyiield NpodeccuoHanbHOU
JESTEIbHOCTH B 00J1acTU OMOJIOTUH, SKOJIOTHH, IPUPOIONIOIb30BaAHMS, MEAUIIUHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTMH, BETEPUHAPHUH, CEIbCKOTO XO35AWCTBA, MHILEBOU
IPOMBIIUIEHHOCTH, YIUIYOJSITh TO3HABATEIbHBI HWHTEPEC, HAIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOp  COOTBETCTBYIOIIEH  mpodeccud H  MNPOAOCTHKEHHE
OMOJIOrMYECKOro 00pa30BaHMsI B OpraHU3alUsX CPEIHEro Mpo(ecCHOHATBHOIO U
BBICIIIETO oOpa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyectBo 4yacos JJIeKTPOHHbIE
(undposbie)
No HaumeHoBaHue pa3/iesioB U TeM K 0Bpa30BATENBHBIE
w/n IpOTpaMMET Beero OHTPOJIbH IIpakTHyecku
ble paboThI e padoThlI pecypceel

1 buonorns kak Hayka 1
2 JKuBble cucTeMBI U UX U3YYCHHE
3 buosnorust kinetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKU 8 2

OOMeH BelecTB U peBpalleHHe YHEPTUN
6 B KJIETKE o !
7 Hacnencreennas ungopmanus u 9 05

peanu3anus e€ B KJIeTKe

JKn3HeHHBIN MK KIETKH 6 1

Crpoenuie U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa - HayKa O HACIEICTBEHHOCTH U 5 05

U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 ['enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 broTexHoNoTNs M CHHTETHYeCKast 4

ouonorus

17 PesepBHoe Bpems 1




11 KJIACC

KosauuyecTBo 4yacos JJIeKTPOHHbIE
(uudpossbie)
Ne HaumeHoBaHHe pa3geioB H  TeM 5
KonTpoabu [MpakTnyeckn 00pa3oBaTe/IbLHBIC
n/n NPOrpaMMel Bcero
ble padoThbI e padoThbI pecypcbl
1 3apoXx/IeHUEe W PA3BUTHE HBOJIOIUOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
MukposBoIONUs U €€ Pe3ynbTaThl 14 2
3 MaxkposBooIus u e€ pe3yiabTaThl 6
[IpoucxoxaeHne U pa3BUTHE >KU3HU Ha
4 15 1.5
3emuie
5 [Tpoucxoxnenue YEJIOBEKA - 10 1
AHTPONOTEHE3
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPTaHU3MOB M HAJJOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranusmsl 4 cpesja 0OUTaHUs 1.5
DKOJIOTHS BUIOB U TIOITYJISIIIAA 0.5
OKojorusi  cooOIIECTB. IKOJIOrMYECKHe
9 12 0.5
CUCTEMBI
10 Buocdepa - rmobanpHas skocucTema
11 UYenoBek 1 OKpyKaromas cpeaa
12 Pe3epBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 102 0 75

ITPOTPAMME




