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[Tporpamma no yueOHOMY TipeaMeTy "buonorus" Ha ypoBHE cpelHero o0Iero oopa3oBaHus

pa3zpabotana Ha ocHOBe DeepanbHOro 3aKkoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuu B

Poccuiickoit ®eneparuny, PI'OC COO, Konuenuu npernogaBaHus yaeOHOTo IpeaMeTa

«buosorus» 1 OCHOBHBIX MOJIOKEHUN (penepanbHOi paboueld porpaMMbl BOCITUTAHUSI.
COILEPKAHUE YYEBHOI'O INIPEJMETA

10 KUIACC

CopnepxaHue  NpOrpaMMbl,  BBIIEIEHHOE KYPCUBOM, HE BXOOUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHas Ouonorus — KoOMIIeKCHas Hayka. KpaTkas ucropust pa3BUTHS OMOJIOTHU.
buonorunueckne Hayku U u3ydaemble UMHU 1poOseMbl. DyHIaMEHTANbHbIE, NPHUKJIAAHbIE U
IIOHMCKOBBIE HAYYHBIE UCCIIEIOBaHUs B OMOJIOTHH.

3HaueHue Ouosiornu B (POPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWe OHOIOTMUM B IPAKTUYECKOH
JICATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
IIPUPOJIBIL.

JdemMoHcTpauuu

[oprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Menpens, B. W. Bepuanckuii, W. I IlaBnos, M. WM. MeunukoB, H. W. BaBmios, H.
B. TumodeeB-Pecorckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauiel 1 cxembl: «CBs3b OMOJIOTUU C IPYTMMH Haykammu», «CucreMa OMOJIOrH4ecKUX
HayK».

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

JKuBsble cucreMbl Kak MpeaMeT n3ydeHus: onosnoruu. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XUMHYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTH, = CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHE, Pa3ApakKMMOCTh,
U3MEHYHUBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KIETOUHBIM, TKAaHEBBIM,
OpraHNU3MEHHBIM, MONYJIIIUOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanus mMatepuu. Hayku, nzydaromue *HUBble CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenune xuBbix cucreM. Mertoapl Ononornueckor Hayku. Habmronenue, nsmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka M mpoBepka rumore3. Hynesas
runote3a. [IoHsTHE BHIOOPKH U €€ JOCTOBEpHOCTh. Pa3dpoc B Ouonorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX PEe3yJIbTaTOB. [[pUUMHBI MCKAKEHUS PE3YNIBTATOB JKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuuel 1 cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «bHonornyeckue cucTemsl»,
«CBONCTBA )KMBON MaTeprun», «Y pOBHHM OPTraHU3ALMH KUBOM MPUPOB», «CTpOeHNE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buocdepan, «MeTopl H3ydeHHS! JKUBOU MPUPOIBI.

OGopynoBanue: 1a00paTopHOE  O0OOpYIOBaHUE  JUIi  INIPOBEJEHUS  HAOJIIOJCHMH,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/Icnonb30BaHNE pa3IMYHBIX METOJOB IPU HU3YYEHHH KHUBBIX
CHUCTEMN.




Tema 3. Buosnorus kierku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAsA €AMHULA )KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.IllBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OMONOTHMH: MHKPOCKONHUS, Xpomarorpadus,
anekTpodope3, MeTOJ MEuUeHbIX aToMOB, Au(QepeHnuaIbHOe LEHTPU(YTrupoBaHHeE,

KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukcuposanHuix KIemoK. OneKTpoHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.
JdemMoHcTpanuu

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

Tabauibl u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MUKpockomny, «Mctopus
pa3BUTUSA METOJI0OB MUKPOCKOIIUI.

OO6opyioBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENAPAThl PACTHTEIbHBIX, KHUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTuuyeckas padora «/3ydeHne MeTOJOB KIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepennnansHoe neHtTpudyruponanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOAIEMEHTHI. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEeIIECTBA KIETKH, UX OMosoruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIeTKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopuuHas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTyphl. JleHarypamus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHocaxapupl, AMcaxapu/bl, OJUrocaxapuabl U noaucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YTJIEBOJOB.

Jlumuaer.  [mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNHAIOB.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunugos. Odume
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbie xucnotel. JJTHK n PHK. Crpoenne HykinenHoBbIX kuciaoT. HykneoTuasl.
[Tpunuun xommuieMeHntapHocT. IlpaBmino Yapradgda. Crpykrypa JHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynbl AT®. Makpospruueckue cBs3u B moiiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIEHHblE NEPEHOCUMKHM, HX (YHKUMH B  KIeTke. [pyeue
HYK1eo3uompugocgamol (HT®). CexBeHHpPOBaHHE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHasi 6uonorus: OMOXUMUYECKHEe M OMO(DU3NYECKUE MCCIEOBAaHMUs COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyll. Modenupoganue cmpykmypvl U QYHKYUll
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousaiin u OpeanuyecKuti cunme3s 6UOMONEKY U
UX HenpupoOHbIX AHAL0208.

JdemMoHcTpauuu

Hoptpertst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep,
C. IIpy3unep.

Jlnarpammel: «PacnpeeneHne XMMHYECKHX 3JEMEHTOB B HEXHBOM  IMPHUPOAEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuel u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl O€nKOBOW MOJEKYNb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKyI
munuaoB», «HykinenHoBbie KUCTOTEY, «CTpoeHue MoeKyiasl ATDy.




OObopynoBanue: XUMHUYECKast TOCy/1a U 000pyI0BaHNE.

JlaGopaTopHas padora «OOHapyxeHue OeNKOB C ITOMOIIbI0 KAUeCTBEHHBIX PEAKLIUII».

JlabopaTopnas padora «/ccieqoBanne HyKJIIEMHOBBIX KMCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tumnbl KIETOK: dyKapHOTHUYECKass U mpokapuorudeckas. CTpyKTypHO-(yHKIIMOHATbHBIC
00pa30BaHUs KJIETKU.

Crpoenue mnpokapuoTuueckoil kierku. Kierounas creHka OakTtepuii W apxeil.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKHX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenue U pyHKIMOHUPOBaHHUE SyKapuOTHYECKOM KieTkH. [Inazmaruueckas meMOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHyecKkoil MeMOpaHbl. TpaHCIIOPT BeHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomymponumaemocts meMOpansl. PabGora
HaTpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTEHHH, TpHOOB.

utonnasma. utozomb. L{utockener. JIBukeHue wuutoraasmbl. OpraHouzbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHpomnazmarndeckas cetb (DIIC), anmapat [Nonbmxw,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrpoeHue TrpaHyJasipHOro peTukyiayma. Mexanusm wuanpasnenus 6eikose 6 OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KieTOuHbIX  MeMOpaH. ['maakuili  (arpaHynspHBbIN)
SHJIOIIA3MATHYECKUi peTukyimyM. CekperopHas ¢yHkums anmnapata ['ombmxu. Moougpukayus
benxos 6 annapame I'onvocu. Copmuposka benxos 6 annapame I onv0xcu. TpaHCHIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJbl KIJIETKU: MUTOXOHAPHUM, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumdbuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKUMM MHUTOXOHIpUH U miuactuj. [lepBUuHBle, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTbI, JIEWKOIJIACTHl  BBICHIMX
pacTeHuil.

Hemem6pannbie opranonpl kietku CTpoeHue U pyHKUIMH HEMEMOpaHHBIX OPraHOMI0B
KIIETKH. Pubocowmsl. Ilpomescymounvie Qunamenmol.
MukpoduiiaMeHTbl. AKMuUHO8bIEMUKPODUIAMEHMBL. Mpieunbie KIIETKU. AKmunoguvle
KOMNOHEHMbl HeMbluieyHblx Kiemok. Mukporpyoouku. Kierounsiit nentp. CTpoeHue u
JIBUKEHHE JKTYTUKOB M pecHUYeK. MukpoTpybouku nutomiasMel. LlenTpuons. berku,
accoyuuposamnmvie ¢ MUKpoguiamenmamu u Mmuxpompyoouxamu. Momopuvie benxu.

SAnpo. Ob6onouka siapa, XpoMaTHH, KapHoIla3Ma, SIpbIIIKH, UX CTPOEHUE U (YHKLHUU.
Snepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2cemepoxpomamun. beakn XpoMaTUHa — TUCTOHBL [uHamuxa s0epHou
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsie  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  3YKapHOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE HYKAPUOTHUUECKOW KIETKH», «CTpoeHuEe KUBOTHOM
KIeTKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKM.

O6opyioBaHME: CBETOBOM MMKPOCKOI, MHUKpOINpenapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IN4YHbIX OPraHU3MOB).

IMpakTuyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MeMOpaHbI».

JlabopaTopHas pabdora «lccienoBanue mia3smMoiusa U ACIUIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.




IIpakTuyeckas padora «/3ydeHne IBUKEHHUS HUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX)».

Tema 6. O0MeH BelecTB M NPpeBpaLieHNE JHEPTHH B KJIEeTKe

AccuMWISILIMS U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BelecTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTue KuciIopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrneuenue kietku: mpespanienne ATdD B  0OMEHHBIX Ipoleccax.
DepMEeHTATUBHBIN XapakTep peakmuid KIETOYHOTO Meraboim3ma. DepMeHTH, UX CTpPOCHHE,
cBoiictBa u MexaHusMm peiictBus. Kodepmentsl. OTinnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIIHI OT pa3Nu4HbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbI U
oxcueenHvlll  homocunmes y  baxkmepuii. Ceéemocodbuparowue nueMeHmvl U  NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce potocunTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Ca- u CAM-munvr gpomocunmesa. TlpogyKTUBHOCTH (DOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (akTOpoOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (HOTOCHHTE3A.

Xemocunre3. Pa3HooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHbIC OaKTepr. 3HAUCHHE XEMOCHHTE3a.

Anarpobuble opranu3mbl. Buabl 6poskenus. [IpoaykTel OpoXKeHHUS U UX MCIIOJNIb30BAHHE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YAUTENH
Oone3Hei.

AspoOHBIE OpPraHW3Mbl. JTambl IHEPreTUudeckoro oOmena. [1oArOTOBUTENBHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WiK KJIETOUYHOE JbIxaHue. Pojib MUTOXOHIpUI B Ipoueccax
OHOJIOTUYECKOT0 OKHUCJICHHUS. Huknuueckue peaxkuuu. OxucnuTenbHOe
dochopmmmpoBanue. dnepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomontou AT@-cunmasel. [IpeumymiectBa a’poOHOr0 MmyTH OOMEHa BELIECTB Mepen
aHadpOOHBIM. D(PPEKTUBHOCTD IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpamun

Hoprperst: JIx. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «POTOCHHTE3», «DHEpreTUdYecKuii oOMen», «buocunte3 Oernkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opyoBaHKE: CBETOBOM MHKPOCKOI, 000pYyI0BaHHUE ISl IPUTOTOBJIEHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOIpEnapaToB.

JlabopaTopunasi pabora «/I3yueHue KaTaJUTHUYECKOM aKTHBHOCTU (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHne (epMEHTAaTUBHOIO pacUICIIEHUS IEPOKCHUAA
BOJIOPO/Ia B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX».

JlabopaTopnasi pabota «CpaBHeHUE NPOIECCOB (POTOCHHTE3Aa U XEMOCUHTE3a».

JlaGopaTopuas pa6ora «CpaBHEHUE MPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBeHHasi nHpopMalnus U peaju3anus eé B KJeTKe

Peakiun MaTpu4HOro cuHresa. [IpMHINMI KOMIUIEMEHTAPHOCTH B PEAKIMIX MAaTPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHQpopManuu. ['eHeTHueckuil Kon, €ero CBOWCTBa.
Tpanckpunius — Matpuunblii cuate3 PHK. [lpuHIMNIBI TpaHCKPUNIMKM: KOMILIEMEHTAPHOCTb,
AHTUNAPAUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue tpancnoptsix PHK B GnocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTe3€e Oemka.

Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
JYKapHOT. Perynsiuss akTUBHOCTH TE€HOB Yy mpokapuorT. I'mmoreza omnepona (@. XKako0,
K. Mano). Monekynsapuvle mexanusmvl 3Kcnpeccuu 2enog y sykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLeccoB B Ki1eTke. KiierouHslit romeoctas.




Bupycsl — HekneTouHble (POPMBI JKU3HU U 00JIUraTHble napasutbl. CTpoeHHe NpOCThIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusznennwiti yukn JIHK-codeparcawux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpammuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubsie 3a0osieBaHusi uenoBeka, KUBOTHBIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuka: ummecpayus u  awmaruz  ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX — Ouon02udeckux — Oaunvix. Hanomexnonoeuu 6  oOuonocuu u  meouyume.
Ilpoepammupyemoie gpynxyuu 6earkos. Cnocobvt 00cmasku 1ekapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, [. Y. UBaHOBCKUIA.

Tabmuiel  w  cxeMmbl: «buocunTe3  Oenkay, «l'eHeTHdeckwii kKoa», «Bupyce»,
«baxtepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7/ Ku3HeHHBIN HUKJ KJIETKH

Knerounsnii 1wk, ero mepuoasl W perymsuus. Mutepdaza m murto3. OcobeHHocTH
npoleccoB, nporexaroumx B untepdase. I[loaroroska kiierku k naenenuto. Ilpecunrerndeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKMM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEPUOJIbI
uHTepha3bl.

Marpuunsii  cunte3 JHK —  permmkanms.  I[lpunHnuner  permmkanmm  JIHK:
KOMILJIEMEHTAPHOCTb,  [TOJIyKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAUIENBHOCTh. MeXxaHu3M
permukammu - JJHK.  Xpomocombl.  Crtpoenne xpomocom. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuoTul. JMIIOMAHBIN M rarulouaHbIi HA0OpBl XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Henenue kiaetkn — mMuTo3. CTaauum MHTO3a M HNPOMCXOJAIINME B HUX INPOLECCHl. THIbI
muTo3a. Kaprnokunes u nutokunes. buongornueckoe 3HaueHUE MUTO3A.

Perynauuss MuToTHYEeCKOro LuKiIa KieTku. [Iporpammupyemas kieroyHass rubeip —
arornTo3.

Knerounoe s1po, XpoMocoMBl, (PyHKIIMOHANIbHAsI TeHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ououngpopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabnuuel u cxembl: «OKu3HEHHBINH LUK KIETKH», «MUTO03», «CTpoeHHE XPOMOCOM),
«Permmukanus JJHK».

OO6opyioBaHME: CBETOBOM MHUKPOCKOM, MUKpomnpenapaTsl: «MHUTO3 B KJIETKaX KOpeIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopuasi pa6ora «Habmonenne MuTo3a B KJIETKaxX KOHUMKA KOpEILIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpasue  OopraHu3MoB.  OJHOKJIETOYHbIE, KOJOHHUAJIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHnanbHbie
OpraHU3MBl.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHAsA, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUIMH M pPacIoOIOKEeHUs
TKaHEN B OpraHax pacTEHHM.




TkaHM JKMBOTHBIX U 4YellOBeKa. THUOBl KMBOTHBIX TKaHEH: AIUTEIHaJIbHas,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUSs, (QYHKUUNH U PaCHOIOKECHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble M T'€HEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI
OpPraHOB )KUBOTHBIX U 4esioBeKa. DyHKIIMU OPraHOB M CUCTEM OPIaHOB.

Omopa Tena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIIl U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COSAMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBukeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUN: TPONHU3MBI M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrnekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Iuranue opranusmMos. llornomenrne BOabl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMH. [luTanue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE IMILECBAPCHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOIO TpakTa. llumeBapurenbHble
’kenesbl. [InmmeBapuTenbHas cucTeMa 4el0BeKa.

Hpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >XMBOTHBIX. uddys3us razos
yepe3 MoBepXHOCTh KieTku. KokHoe npixanue. [lpixarenpHas moBepxHOCTh. JKabepHoe u
N€royHoe JApIXxaHue. JIpIxaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE
YCIIO)KHEHUE CTPOCHUS JIETKUX ITI03BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHAas CUCTEMa YeJIOBEKa.
MexaHu3M BEHTWISILUY JIETKUX Yy OTUI] U MIIEKONUTAatoMX. Perynsanuus npixanus. JpixatenbHble
00BEMBL.

TpancnopT BellecTB y OpPraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHui. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBbIE cCOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranuzMoB. Belnenenue y pacreHuid. BelueneHue 'y  JKMBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl BbigeneHus. DunbTpanus, cekpenus U odpaTHoe
BCaChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUs. CBsA3b MOJOCTU Tejla C KPOBEHOCHOM
U BBIIEIUTEIBHOW CUCTEMaMU. BbineneHue y MO3BOHOYHBIX JXKMBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u ¢pyHKIIMOHUpOBaHKE HeppoHa. OOpa3zoBaHNE MOYH Y YEIOBEKa.

3ammra y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX opraHusmoB. Cropbl OGakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. KyTtukyna. CpencrBa naccuBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HpPOM3BOAHBIE. 3aIiuTa
opranuzMa otT Oone3Heil. VMMmyHHass cucrema uenoBeka. KieTouHbld W T'yMOpaJbHBIN
UMMYHUTET. BpoxkaEHHBIN 1 IpuoOpeTEHHBIN ciennPuueckuii UMMYHHUTET. Teopus KJIOHaIbHO-
cenektuBHoro umMmmynurera (I1. Dpaux, ®. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Posib BpoXJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxxumocTts M perynsuus y OpraHu3MoB. Pa3apakMMOCTh Y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas perynsuus y >KMBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus M SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4esloBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMMOCBA3b HEPBHOW W
SHIOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JdemMoHcTpanuu

Hoptper: U. I1. [1aBnos.



Tabmuuel 1 cxembl: «OTHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOIOPOCIIHY,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucCTeEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOMbIX», «TkaHu pacTeHMI,
«KopHeBbie cucremel», «CtpoeHue credisn», «CTpoeHHME JMCTOBOM IUIACTUHKM», «TkKaHu
KUBOTHBIX», «Ckener denoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucrtemar,
«/IpixarenpHas  cucrema», «HepBHas cucrema», «Koxka», «MpliueyHas cucremay,
«BplaenurenpHas cUCTeMa», «DHIOKPUHHAsS cucTeMay, «CTpoeHne Mblnb», «MMMyHUTETY,
«KumeunomnonoctHele», «CxemMa NUTaHUs pacTeHUi», «KpoBEeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE ILUIaHAapun», «BHYTpeHHEE CTPOCHHE 107KIEBOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHasg cuctema nrtuny, «HepBHas cuctemMa MIEKONHTAIOIIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaTsbl OAHOKIETOUHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pAacCT€HUH, repOapun pacTeHUI pa3HbIX OTJIEJIOB, BIAXHbIE IIpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuEe Uil JIEMOHCTPAllMd IIOYBEHHOI'O M BO3AYIIHOI'O TIMTAaHUS pacTEHHI,
pacumierieHuss KpaxMaia © O€JIKOB TMOoJ JedcTBHEeM (epMEeHTOB, 00OpyIOBaHWE LIS
JEMOHCTPALMK OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TKaHell paCTeHUI.

JlabopaTopnasi pa6ora «l/3yueHue TkaHell KUBOTHBIX».

JlaGoparopHas padora «3yyeHne opraHoB LIBETKOBOT'O PACTEHHUS».

Tema 10. PazMHOkeHMe 1 pa3BUTHE OPTAaHU3MOB

@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrosoe (BKJIOYash BETeTaTUBHOE) U II0JIOBOE.
Bupt 6ecrionioro pa3sMHOKEHUS: TIOYKOBAaHUE, CIIOPYIIALNS, PparMeHTalus, KIOHUPOBAHHE.

IlonoBoe pasmHoxkenue. IlomoBele kieTku, wnm ramerel. Meio3. Cragum Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3s 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KMBOTHBIX. lloyioBBIE — Keme3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIIOJJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAayKa O Pa3BUTUU
opranu3mMoB. Mopghozenez — oOna u3 enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). JpobneHue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opoobnenue. bnacmyna, munwvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pasBUBAIOIIErocss 3apofplma (3MOpHOHANbHAsT MHAYKLHMSA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYECKUX B3aMMOJEWCTBUM TIeHOB. BimsHue Ha
AMOPHOHAIIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHnanbHbll nepuoi. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX W IMO3BOHOYHBIX IKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. DaKTOpbl pEryisilMM pocTa KHUBOTHBIX M uenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M yesnoBeka. [leprojpl OHTOreHesza dyelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pa3smuoxenue u passutue pacrenuil. I'amerodur u cropodur. Melio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.




Omiog0TBOpEHNE M Pa3BUTHUE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryJsIIUM OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabnuier U cxeMbl: «BereraTuBHOe pa3MHOXKeHHE», « TUIIBI OecroNoro pa3MHOKEHUS,
«Pa3MHOXeEHHE XJIaMUJIOMOHab», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH M CIEPMATO30HAa,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3zBuTHE MailCKOro
Kyka», «Passurue capanum», «Pa3Burue IArymku», «/IBoOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJIOJIBHBIX PacTeHUN», «KHW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LMK MXa», <OKU3HEHHBId LMK MAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

OO6opynioBaHue: CBETOBOM MHUKPOCKOIIL, MHUKpOIIpenaparsl AWLIEKIIETOK U
CIIEpMaTO30MA0B, MOJENb «L{UKII pa3BUTHUS JATYLIKUY.

JlabopaTtopHasi padora «/I3ydeHHe CTpOCHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsiBIEHUE NPU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopuasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHOBIIEHHMST W pa3BUTHUS TIEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponp oTedecTBeHHBIX YUEHBIX B pa3BUTUU TeHeTHKU. Paboter H.
K. Konbsuosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIbHBIE
TeHbl, AJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdemMoHcTpanuu

Hoptpetsl: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckwuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuiel u cxembl: «MeToAbl TeHETUKM», «CXEMbI CKPEILIUBAHUS.

JlabopaTopnasi pa6ota «/{po3oduia kak 00bEKT FreHETHYECKUX MCCIEA0OBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaens — 3aKOH €QMHO0Opa3us
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzaens — 3aKkoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHIHOTO CKpeIIMBaHus. [ unoresa
YHCTOTHI FaMeT.

AHamusupyromee — ckpemnBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HacCJeIOBAHMSL.
Pacmiennienue npu3HakoB IPU HETIOJIHOM JIOMUHUPOBaHUHU.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe  HacnenoBaHue  mpu3HakoB. PaGotrer  T. Moprana.  CuerieHHOE
HAacJIEJOBAaHWE TE€HOB, HApPYLIEHUE CLEIUIEHUS MEXAy TIeHaMH. XPOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHM3M ONpPEJENIECHUS I0J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbId NOJI. ['eHeTnyeckas CTPYKTypa HOJOBBIX
xpomocoM. HaciieroBanue Npu3HaKoB, CLEIUIEHHBIX C II0JIOM.

l'enoTun kak nenoctHas cucrema. [lneioTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tomnmepns.




['eneTndecknii KOHTpPOJIb Pa3BUTUS PACTEHHUM, >KMBOTHBIX M YEJIOBEKa, a TaKKe
(GU3BHONOTHYECKUX TIPOIIECCOB, TIOBEIEHHS W KOTHUTUBHBIX (yHKIuHA. ['eHeTmdeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3MMH — MAapasuT» U «XO3SHH —
MUKpoOHOMy. ['eHeTHUeCKHe acTIeKThl KOHTPOJIS U U3MEHEHUSI HACJIeICTBEHHON nH(OpManuu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetst: I'. Menaens, T. Mopran.

Tabnuiel u cxembl: «IlepBelii 1 BTopoil 3akoHbl Menaensa», «Tpetuil 3akoH Mennens»,
«Ananusupymllee ckpeuuBanue», «Henonnoe nomuHnpoBanuey, «CLeIEHHOE HACIEeJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

Ob6opynioBanue: MOJEINb Ui JEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPUIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IpakTuueckas padora «/3yueHne pe3ylbTaTOB MOHOTHMOPHUIHOTO CKPELIUBAHHS Y
JIPO30(UITBIY.

IpakTuyeckas padora «/3ydyeHue pe3ynabTaToB JUTHOPUIHOTO CKPELUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue renotuna u cpeabl npu popmupoBanuu ¢eHotuna. M3mMeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIE NpPHU3HAKH. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanuonHass ©3MEHIUBOCTh. Poib cpenbl B OpMUPOBAHUN MOIUGDUKAIIMOHHON
n3mMeHunBocTH. Hopma peaknum npusHaka. BapuanuoHHBI psig M BapualMOHHAs KpuBas
(B. HUoranncen). CoiicTBa MOIU(PUKAIIMOHHON U3MEHUYNBOCTH.

I'enHoTununueckass n3MeHYMBOCTh. (CBOWCTBA T€HOTUIIMYECKOW HM3MEHYMBOCTH. Bujbl
TCHOTUITUNYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

Komb6unatuBHast n13MeHYMBOCTh. Mei03 U MOI0BOI MpoIiecc — OCHOBa KOMOWHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JJaHUM I'€HETHYECKOI0 pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MytarnmonHasi U3MEHYMBOCTh. Bujbpl MyTamnuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHEIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckre W TOJOBble MyTanuu. [[pUYuHBI BO3HUKHOBEHHS MyTaluil. MyTareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacnencTtBeHHoM wu3aMeHunBoctu (H.U. BaBunos). BHesdnepHass u3MeH4YMBOCTH H
HAaCJIEICTBEHHOCTb.

Onueenemurxa u MUSEHOMUKA, PONb INULEHEMUUECKUX (aKMOpo8 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemMoHcTpanuu

Hoprpertst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubl u cxembl: «Buasl u3aMeHUHMBOCTHY», «MoaudukanuoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ W3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «l[ eHeTHyeckue
3a0oJieBaHus YenoBeKay, «Buabl MyTanuity.

OO6opynoBaHue: )KUBbIE W TepOapHbIe JK3eMIUISPl KOMHATHBIX PACTCHHM, PUCYHKHU
(dotorpadun) ;KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «/ccnenoBaHue — 3aKOHOMEpHOCTEH — MOJIM(UKAIMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUAIIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

Ipakrnuyeckas padora «Mytauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoBeka. MexayHapoJaHas OporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IUTOTCHETHICCKUN,




MONYJIALUOHHO-CTATUCTUYECKUHM, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpenesieHue
TE€HOTHIIA: [TOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHcie ¢ moMoulsto [11[P-
ananuza. HacnencrBennsie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJbTHpOBaHKE. CTBONOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEeKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue GaxToOphl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (DU3MUECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYKawllel cpeabl. l'eHeTnueckas MNpeapacrnoaoKeHHOCTh
YEJI0BEKA K MATOJOTUSIM.

JdemoHcTpauuu

Tabnuubl u cxembl: «Kapuotun dyenoBekay, «MeToabl U3YUEHHUS] TEHETHKU YEJIOBEKaY,
«["enetnueckue 3a00JIeBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JloMecTukanus M CeleKUMs. 3apoKICHHE CENeKIMU M JAOMecTHKauuu. YueHue H.
. BaBunoBa o LleHTpax NOpoOMCXOXKIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil. Pomb
CEJICKIIUM B CO3JIaHUU COPTOB PACTEHUH W MOpoJ] KUBOTHBIX. CopT, mopoja, mramMM. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HaciencTBeHHOW u3MeHunBoctu H. M. BaBunosa, ero 3naueHue st
CEJIEKIIMOHHOM paboTHI.

Mertonsl CEJNICKIIMOHHON  paboTHI. HckyccTBeHHbIN otbop: MAacCCOBBIN u
WHAUBUIYAIbHBIN. JTanbl KOMOWHAIIMOHHOW CeJIeKIHU. VICTbITaHue TpPOU3BOJUTENEH 110
noToMcTBy. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH (EHOTUIA TMOTOMCTBA M OTOOp IO
TE€HOTHUITY ¢ ToMouIpto aHanuza JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CeNeKIMOHHOW paboThl. PaguanuvoHHbli u
XUMUYECKH MyTarcHe3 KaK WCTOYHHK MYTallMid Yy KYJbTYpPHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO PENAKTUPOBaHMS M MeToAoB pekoMOMHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEJICKIUH.

[Tonyuyenune mnomumuounoB. BHyTpuBumoBas rubpuauzanus. bau3kopoacTBeHHOE
CKpelIuBanue, uin MHOpuaAuHT. HepolicTBeHHOE CKpellMBaHue, WK ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH u
JKUBOTHBIX. «3e1EéHaAsl pegoNoOYUsLy.

CoxpaHeHHe W M3y4YCHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JTUKHUX
poauyYeii s CO3JaHUsI HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHnue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX YIIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX uoetl U
NnepCneKmuBHbIX MexHoI02UlI.

JdemMoHcTpanuu

Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. I1. JlykpsineHko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabauiel 1 cxeMbl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOpa3Hsl KyIbTyPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKUX PAIOB B HACJIEICTBEHHOW HM3MEHUYMBOCTH», «METOIbI CENEKIUn»,
«Otnanénnas rudpuanzanusy, «MyTareHes3y.

JlabopaTopHas padora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHHM U MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOOB CEJIEKIINN PACTEHUI».

IIpakTnyeckas padora «lIpuBHBKa pacTeHUN».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTHKEHUS CEJIEKLMU PAaCTeHUM M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIJIUYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».




Tema 16. BuoTexHOJI0THsI U CHHTeTHYeCKasi 0M0JIOTHA

OOBeKThl, HCIONIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBbIE KYJBTYpBHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepucTHKa. TpamunuoHHas OWOTEXHOJIOTHS: XJeOoreueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

Cozanue TEXHONOIMM M HMHCTPYMEHTOB  LEJICHAIIPABJICHHOTO H3MEHEHHS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MOJIYYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kineroynas unxenepus. Meronpl KyabTypbl KIETOK U TKaHEW PaCTEHUN U KMBOTHBIX.
Kpunobanku. Comatnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcnosb3oBaHue
TalyiOWJI0B B CEIEKLUMM PACTCHUM. [lonyueHue MOHOKIOHANbHbIX awmumen. Flcnonavzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 mMeouyure. VICKycCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SHMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KJIETOK. Texnonocuu 0300po6neHuss, KylbmMusUposanus U MUKPOKIOHANLHO20 PA3MHONICEHUs
CeNbCKOXO3AUCHEEHHBIX KYIbMYP.

XpOoMOCOMHasl ¥ reHHasi MH)KeHepHsl. VICKyCCTBEHHBIN CUHTE3 I'eéHa U KOHCTPYMPOBaHUE
pexomOunantHeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIoCTUKEHUS U NEPCHEKTUBBI
XpPOMOCOMHOM M T€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M JTUYECKHE NpoOieMbl T'€HHOU
WUHKXEHEPUU.

Menununckue  OuorexHojoruu. IloctreHomMHas  nmdpoBas  MemunmHa.  [I1P-
JUarHocTuka. MeTaOoIOMHBIN aHaiu3, TEHOLEHTPUYECKUM aHalu3 MpoTeoMa 4eaoBeKa s
OLICHKHU COCTOSIHMSI €T0 340pOBbsl. Mcrionb30BaHNe CTBONIOBBIX KJIETOK. TaprerHas tepanus paka.
3D-6uonmxeHepusi s pa3paboTKM (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHIA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHUeM TEXHOJOIMi TpPEXMEpPHOro OMONpPUHTHHIA M
ckaddonarHTra U peUIeHNs 3aa4 epCOHATN3UPOBAHHON METUIMHEI.

Co3naHue BEKTOPHBIX BaKLMH C ILI€JbI0 OOecreyeHus] KOMOMHUPOBAHHOM 3alUTHI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISIpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKAlMX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIacHbIe 3a00J1€BaHMsI YeJIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel  w  cxewmsl: «Mcronb30BaHMe  MHUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM
pOU3BOJCTBEY, «KileTouHas nnxeHepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IpakTuyeckasi padora «IlonydeHne MOJIOYHOKUCIBIX IIPOLYKTOBY.

Ikckypeust «bHOTEXHONOIUS — BaKHEWINas MPOM3BOAMTEIbHAS CHIIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoknenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNA B 0M0JIOTHH

OpomtonimonHas teopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
Kusznb u HayuHas nestenbHOocTh Y. JlapBuHa.

JBuwkymue cwibl sBoyonMM  BuAoB 1o Y. JlapBuHY (BbICOKass WHTEHCUBHOCTH
pPasMHOXKEHHsI OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylIecTBOBaHMHE,
€CTECTBEHHBIN U UCKYCCTBEHHBI OTOOD).

Odopmnenne cunretudeckod Teopuu odBomtonuu (CTD). HeilitpanbHas Teopus
sBosoyd. CoBpeMeHHasi 3BOJIONUOHHAS OHOJOrHs. 3Hau€HUE SBOJIOIUOHHON Teopuu B
(bopMHpPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemMoHcTpauuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. Hapsun, C. C. YUerepukos, U. 1. llImansraysen, . Xonnein, /. K. benses.

Tabnuuer u cxemsl: «Cuctema xuBoil mpupoas! (o K. JInnuero)», «JlecTHHIIAa KUBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u




®KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. lapBunay, «Haxomaku
Y. lapsunay», «Dopmbl 60pb0BI 3a cymecTBoBaHuey», «llopoabl romybei», «MHoroobpasue
KYJIbTYpHBIX (opM KamycTel», «[lopoabl jOMaIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUs HOBBIX
BuJoB (o Y. [lapBuny)», «Cxema COOTHOLIEHUS IBMXYLUIMX CHJ 3BOIOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MukposBosonus 4 eé pe3y/ibTaThl

[lonynauus kak 3geMeHTapHas eauHuna 3BooUud. COBPEMEHHBIE METO/bl OLEHKH
TeHETHYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJssiiuii. MI3mMenenune reHodoH 1a MOMyIsIIuN KakK
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH T'€HETUYecKoro pasHoBecus Jx. Xapaw,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) HSBOJIOLNMU. MyTallMOHHBINA Mpoliecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHS
4acToT aiesied B momyssmusax. DGdEeKT ocHoBatTens. dghgexm OYmMuliouHO20 2OPAbIUIKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u creocmeus. Illpossnenue >¢pghexma
Opeticha eenos 6 Oonvwux u manelx nonyaiayusx. Murpanuu. M3omsmus  mOmysiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIoruYecKas (PempoyKTUBHAS).

EctectBennblii 0TO0Op — HampaBisiioluii ¢GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
orOopa: IBWXKYIIMK, CTaOWIM3HPYIONIMHA, pa3phIBalOMUi (qu3pynTuBHEI). [lonoBoit oTdop.
Bo3HUKHOBEHME U 3BOJIOLHUS COLMATBHOTO OBEACHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJlbTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
MPUCTIOCOOICHU y opraHu3MoB. ApomMopdo3bl U uaMoaaanTanuu. [IpuMepsl nprucnocodieHni
y OpraHum3MoB: Mopdonorndeckne, QHUINOIOTHYECKHE, OWOXUMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepuu u crpykrypa. BunooOpasoBaHue Kak pe3yabTaT MHUKPOIBOJIOLMH.
Wzomsimust — kimroueBoil  gaktop BuAooOpazoBanus. Ilytm u cnocoObl BuA00Opa3oBaHUS:
alionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Tuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp o2BOmIOLMOHHON OHONMOTMUM B pa3pabOTKEe HAYYHBIX METOAOB COXPaHEHUs
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

Ioprpetsl: C. C. YeTBepuxos, O. Maiip.

Tabmuupl U cxeMmbl: «MyTanmoHHasE H3MEHYUBOCTHY», «llomynsiroHHast CTpyKTypa
Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaitOepra», «JIBMKyIIue CHIIBI 3BOJIOLHNY,
«OKoylorHyecKas M30JIALMS MOMYJSIMM ceBaHCKOM Qopenn», «l'eorpapuyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI Jaypckoi», «llomynsiunoHHbIe BOJIHBI YUCICHHOCTH
XUITHUKOB H KepTB», «(Cxema eWCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHHEY, «MHIyCcTpralbHbII MEJTAHU3M», «Kusble HCKOIIaEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >»KHBOTHBIX», «lIpenympexnaromas oOKpacka >XUBOTHBIXY,
«Puznonoruueckue agantanun», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «CTpykrypa Buaa B mnpupoge», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuueckoe BHmoOOpazoBaHMe TpPEX  BUIOB  JIAHIBIIIEH»,
«QKosornyeckoe BUI000pa3oBaHKE BHUAOB cHUHHUL, «[lomummounsl pacteHuit», «KamycTHo-
peleuHblii THOPUI.

O6opynoBanue: repOapun pacTeHUM, KOJJIEKIIMA HACEKOMBIX, uyuyesa NTHUI] U 3Bepei ¢
IpUMEpaMHU Pa3IMYHBIX MPHUCIIOCOONICHUH, Uydesa NTUI] U 3Bepeil pasHbIX BUAOB, repdbapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOaMHU.

JlaGopaTopHas padora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTopuasi padora «[IpucnocobneHuss oOpraHu3MOB U HUX  OTHOCHUTENbHAS
EIeCO00PA3HOCTHY.

JladopaTopnasi padoTa «CpaBHeHHE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».




Tema 3. Makpoasosonust 4 eé pe3y/JabTaThl

Meroasl u3ydeHuss MakpolBoirouuu. llanmeoHTonormyeckue METONBl  M3YYEHMS
sBosroruy. Ilepexoanbie opMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckue Meroapl wuzydeHus osBomonuu. CpaBHeHue ¢mopel U (ayHb
MaTEepPHKOB U OCTPOBOB. bruoreorpapudeckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

DOMOpPHUOIOrHYeCKHe U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOIbI U3YUECHHS SBOJIOLHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
I'omonornyHele U aHAJIOrMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3YUCHHsS  HBOJIOIUH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PUIIOT€HETHUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U 3BOJIIOLUS T€HOMOB.

O6mme  3akoHOMEpHOCTH  (TIpaBWJIA)  SBOJIOUMH. [lpunyun  cmeHvl  QyHKYUL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMY.

JdemoHcTpauuu

Hoptpets: K. M. bap, A. O. KoBaniesckuii, @. Mrosuiep, 3. ['exkernb.

Tabauiel u cxembl: «DUTOTEHETHUECKUM P JTOMIAINY», «APXEONTEPUKCY, «3BEPO3yObIe
suiepel», «Crerouedans», «Punnodurer», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckue
30HBI 3emnu», «llpeiid xoHTHHEHTOB», «PenukThl», «HauanbHble CcTaguu SMOPUOHAIBHOTO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHBIE W  aQHAJOTUYHBIE  OpPraHbD»,
«PynumeHTBl», «ATaBU3MBD»Y, «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IMMMaH3e», «[ IaBHbIE
HaIpaBJICHUS 3BOTIONHNY, «O0IIHe 3aKOHOMEPHOCTH SBOITIOLIUNY.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE JKM3HH Ha 3emJie

Hayunble rumores3bl MpPOMCXOXKIEHHUS >KU3HM Ha 3emiie. AOHOTeHe3 M MaHCIEPMHUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKAECHUU >KU3HU (KpeauuoHu3M). ['Mmore3a moCTOSHHOTO
CaM03apOoKJICHUs KU3HU U €€ onpoBepxkeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tambl HeopraHudecko ospomonmu. [lnaHeraphas (Teosormyeckas)
FBOMIIOLIMS. XHMMHMUECKas DBOJIOLUSA. AOHOTeHHBIH CHHTE3 OPraHMYeCKUX BEUIECTB U3
Heoprannueckux. Omneir C. Mumnepa u I'. FOpu. OOpa3oBanue moauMepoB M3 MOHOMEPOB.
Koanepsarnas rumoreza A. W. Onapuna, rumore3a mnepBuyHoro OynboHa JIxk. XomnzaeiHa,
reHernyeckas runotesa ['. Ménnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» Y. 'unbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopus 3emmm u Meronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHass M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHoOIOrMUecKas mKasa: S0Hbl, 3pbl, IEPUOBI, JTTOXH.

HavanpHble aTanel oprannyeckoil 3poitonuu. [losBieHne 1 3BOIIONUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MHUKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbIXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTEHEe3). DBOIIOIMOHHOE MPOUCXOKIECHUE BUPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3Talbl BOJIOIMU BBICHIMX pacTeHui. OCHOBHBIE apoMOP(O3bI pacTEeHUil.
Beixon pacrenuit Ha cymy. llosBieHue CHOpoBBIX pacTeHUM M 3aBOEBAHWE HMH CYIIH.
CemeHnHble pacTeHusl. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU XKUBOTHOrO Mupa. OcCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOp0BbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIONUS MO3BOHOYHBIX. [Iponcxoxaenne ambuOuil 1 penTHIIHA.




[Tpoucxoxaenne miekonuTarommx W OTUI. [lpuHIMD KitoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButne xu3Hu Ha 3emie MO 3paM M NEpuoAaM: apxeu, MpOTEepO30M, Maneo30M,
Me3030H, KaitHo301. O01Ias XapakKTepUCTHKa KIMMAaTa U FeoJOTHIecKuX mporeccos. [losBneHue
U paclBET XapaKTEPHbIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro yCJIOBHs U BIHMSHHE Ha Ta30BbIi
cocTtaB aTMoc(hephl.

MaccoBble BBIMUPAHMSI — SKOJOTHUYECKHE KPU3UCHl mpounuioro. IIpuunHsl u cienctBus
MacCOBBIX BbIMUpaHUI. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cCUCTeMa OpraHUYecKoro Mupa. IIpuHIUIB K1acCu(pUKAIMA OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JdemMoHcTpanuu

[optpetsl: @. Penu, JI. Cnamnannanu, JI. [lacrep, U. U. MeunukoB, A. W. Onapuh,
Jx. Xongeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmunbl u cxembl: «Cxema omnbita @. Penny, «Cxema ombita JI. [Tactepa mo usyueHnuro
camo3apokJieHus ku3Huw», «Cxema onbita C. Mumnepa, I'. FOpu», «3Jtanbl HeopraHu4ecKon
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tambl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHMOreHe3a», «CucreMa >KUBOW MHPUPOIBD),
«Ctpoenmne Bupyca», «Apomophosbl pacTeHHil», «PuHHOPUTBH), «OIHOKIETOUYHbBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOIOPOCHN», «Mxm», «llanmopoTHukn», «l 00CEeMEHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO MHUpPay,
«ApomMopo3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononmoctHsie», «Ilmockue dYepBu»,
«HUeHUCTOHOTHEY, «PbI10BIY, «3eMHOBO/IHBIEY, «[Ipecmblkaromuecs», «[Ituisy,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apXxeWckou apew», «Pa3BuTue KH3HU B
MPOTEPO30MCKON 3pey, «Pa3BuTuMe KU3HM B MaAJICO30MCKOM 3pey», «Pa3BuTHE KU3HU B
Me3030MCKOl 3pe», «Pa3BuThe KU3HM B KailHO30HCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

ObopynoBanue: repdapu  pacTeHU Pa3IUYHBIX OTACJIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKOIIAEMBIX, MYJISKA OPIraHMUYECKHUX OCTaTKOB OPTaHU3MOB.

BupryanbHas nadopatopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHUYECKUX COeIMHEHUH B TIEPBUYHOM aTMOchepe.

JlabopaTtopnasi pa6ora «/I3ydeHre M ONHCAHME MCKONAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «/3ydeHne o0cCOOEHHOCTEW CTPOEHHS PpACTEHMH pa3HbIX
OTJIEJIOBY.

IpakTuyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOEHHS  MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHoBlIEHHE TNPEACTABICHUI O NMPOUCXOXKIECHUU YesloBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo uyenoBeka € KUBOTHBIMH. CHCTEMaTH4eCKOe IOJIOKEHHE YeJIOBeKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
aMOpHOTOoTHYECKHEe, (U3UOIOTO-OMOXUMUYECKHE, ToBeAeHUeckrue. OTIuYus 4YeloBeKa OT
KUBOTHBIX. [IpIMOXO0Xk/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0OBHOIO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBwxyume cuiabl  (pakTopbl)  aHTpONOreHe3a: OWMOJIOTUYECKHE,  COLMANIbHBIE.
CootHo1ieHre OMOJOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaMU aHTpoIIoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (TIPOKOHCYIIHI)
W paHHUE TIOHTUJIBI — OOIIKE MPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH M JIIOJCH. ABCTPATIONIUTEKH —




JIBYHOTHE TMpEIKu JoAeil. YeroBek yMenbld, MepBble U3TOTOBICHUS Opyauil Tpyna. YenoBek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Jtofiel 3a mpenensl Adpuku. YenoBek reinenpOeprekuii —
o0uIMii mpeoK HeaHIepTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KAaK BHJ JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JEHUCOBCKUMI
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

DBOIIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YEIIOBEKa.
Myranuonssiit mporecc u noaumopdusm. [lomynsuoHHbIe BONHBI, Ipeiid reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiiue pacel: eBponeougHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBaTOpHAJIbHAs), MOHIOJIOM/IHAsA (a3uaTcKo-aMepHuKaHcKasi). Bpems u
IyTH pPAacCeJIeHHs 4YeloBeKa I0 IulaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOICHHOCTh  4YeNOBEKa K  Pa3HbIM  YCIOBUSIM
OKpyXaroliel cpeabl. BiausiHue reorpaduueckoi cpenbl U Jpeiida reHoB HA MOpPGOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexIucuuIIMHapHble  MeTOAbl B (GU3MYECKOM (OMOJIOTMYECKOW) aHTPOIOIOTHH.
OBOJIIOLMOHHAs ~ AHTPOIOJIOTMSI M MaJC€OAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  IOIMYJIALHUM.
buoconuanpHple  HMCCleOBaHUSA ~ NpPUPOJbI  uenoBeka.  MccinegoBaHue — KO3BOIIOLUU
OMOJOrMYECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpamun

Ioptpetst: Y. JapBun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabauiel w1 cxembl: «MeTonbl  aHTpOMONIOTUN», «[OJOBHOH MO3r  4enoBeKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MHMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWXKyIIME CHUJIBl AHTPOIOreHEe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonurex», «4eaoBek ymenbiii», «HenoBek NpsAMOXOIAMINN», «JleHUCOBCKUM YeI0BEK»
«Heanpepranpup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 yenoBekay.

O6opyaoBaHue: MYJISKA OKAMEHEJIOCTEeH, MPEeIMETOB MaTepruaibHOU KyJIbTYphl MPEIKOB
yenoBeka, pernpoaykiuu (pororpaduu) kKapTHH ¢ MHUQPOIOTHUYSCKUMU H  OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOI0K UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET 4eJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEM CTpPOEHHUsl CKelleTa YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckasi padora «lI3yueHne HKOJIOTMYECKUX aJanTaluil 4YeIOBEKay.

Tema 6. OJxonormss — Hayka O B3aHMOOTHOLICHHUSIX OPraHM3MOB H Haj
OpPraHU3MEeHHbIX CHCTEM C OKpY Kalouei cpeaoi

3apoxaeHue W pa3BUTHE OSKoJoruM B Tpyaax A.I'ym6onsara, K. @.Pymse, H.
A. CeseproBa, J. I'ekkensi, A. Tercnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsizb
DKOJIOTHH C IPYTUMU HayKaMH.

Metonapl 3xonoruu. IloneBsie HaOMOAEHNUS. DKCIEPUMEHTHI B 3KOJIOTHH: IPUPOJHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXKarolleil cpesbl: JIOKAIbHBIMH,
pErHOHANIbHBIN U TJIO0AILHBIH.

3HaueHue KOJIOTUYECKUX 3HAHWM U1 YelIoBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIoBEeYeCTBA C MNpUponod. POPMHpPOBAHHE SKOJOTHYECKOW KYJIbTYphl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JdemMoHcTpauuu

Ioptpetst: A. 'ym6onpar, K. @. Pynee, H. A. CeBeproB, DO. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuuel u cxemsbl: «Pa3zziensl skog0run», «MeToabl sKoIorun», «CxemMa MOHUTOPHHTA
OKPYKAIOIIEeH Cpebh».

JlabopaTopHas padora «/3ydeHre METOL0B YKOJIOTHYECKUX UCCIIETOBAHUI).




Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus. Kiaccudukarms
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JAEUCTBHS dKosorudeckux (akropos. IlpaBuno muaumyma (K. Hlnpenrens,
10O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobunornueckue pakTopsl. CBET KaK 3KOJOTHUECKUil GakTop. [lelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUW M IKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak skonoruyeckuil Qaxrtop. [eiicTBue TemmepaTrypbl Ha OPIraHU3MBIL.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak 3xonoruyeckuit ¢axrtop. I[Ipucnocobnenuss pacTeHU K MOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpsl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3eMHO-BO3IYIIHAs, MOYBCHHAs, TITyOMHHas
MOJMOYBEHHAsA, BHYTpHUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOHMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX Cpejiax.

buonornueckue putmbl. BHemHune u BHyTpeHHUE pUTMbl. CyTOYHBIE M TOJUYHBIE
putMblL. [Iprcrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUM JKU3HH.

XKuznennsle ¢opmbl opranu3moB. [lonstue o xxuzHeHHoil hopme. KusHeHHble Gopmbl
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue Qakropel. Buabl OHMOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLIUS,
XHUIIHIYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopudeckue, dadbpudeckue). 3HAYCHHE OMOTHUYCCKHX B3aUMOJCHCTBUU JUIS CYIICCTBOBAHHS
OpraHu3MoOB B cpesie ooutanus. [IpuHIMTT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JdemMoHcTpauuu

Tabauirel U cxeMbl: «Kkojorudeckue (GpakTopbl», «CBETOBOW CHEKTP», «IKOIOTUYECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «T€MIOKPOBHBIE )KUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KHUBOTHBIE», «Du3HONOrHYecKre aJanTaluu KHUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle GopMbl pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCcHCTEMA IUPOKOIMCTBEHHOIO Jeca», «IKOCUCTEMa XBOMHOrO Jieca», «llemu nurtanusy,
«XuiHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repbapud pacTeHUl M J>KUBOTHBIX, HPUCHOCOOJEHHBIX K BIUSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEMIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIIMHM TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHHi, uyyena MNTUI W 3Beped, repbapuM pacTeHUH, OTHOCIIUXCA K TUrpopuTam,
KcepouraMm, Me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX,
oOHuTaIOIUX B pa3sHbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00Jala0IINX
yepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJIJIGKIIUM PAaCTeHUH W JKUBOTHBIX PA3JIMYHBIX JXKU3HEHHBIX (POPM, KOJUIEKLIUH >KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOAECHCTBUSX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETA.

JlabopaTopHasi pa6ota «BbisiBieHHE MPUCIOCOOIEHUI OpPraHM3MOB K  BIMSHUIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jko0rust BUAOB U NMOMYJISILUM

DKOJIOTHYECKHE XapaKTepUCTUKU nomymsauuu. [Tomynsamus kak 6uonoruyeckas cucrema.
Pons HeomgHOpomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHIOB B




(opMHPOBAHNHU POCTPAHCTBEHHOMN CTPYKTYphI oMy sAuil. OCHOBHBIE IIOKA3aTEIH MOMYJIALUU:
YUCJICHHOCTD, IIJIOTHOCTb, BO3pacTHas M IIOJOBAas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUSL.

Okosorudeckasl CTpykTypa nomynsuuu. OlLieHKa YMCIEHHOCTH nomyssuuu. {uHamuka
HOMYJISIMY U €€ peryssanus. buotnuecknii moTeHIMan nonmyssinui. MoaenupoBanie JTMHAMUAKY
nonyiasauud. Kpusele pocra uyucneHHoctd nonyiasuuu. Kpusele BbDKuUBaHMA. Perymsnus
YUCICHHOCTH MONYJSLMHA: posib (aKTOPOB, 3aBHCALIMX M HE 3aBUCALIMX OT IIJIOTHOCTH.
DKojorudeckue crpareruu Buaos (r- u K-crparerun).

Ilonatue 00 5skonoruyeckod Huume Buaa. MectooOuTaHue. MHoOroMmepHas MOJENb
skosiornyeckord Humm k.M. Xarunncona. Pasmepsl skomornueckord HUM. [loreHnuansHas u
peaM30BaHHAs HUILIH.

Bun kak cucrema nomynsuui. Apeansl BUIOB. Buabl M uX >KM3HEHHbIE CTPATErHH.
DKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEIEHUS W MWUIpalMid JKUBOTHBIX. buojormyeckue WHBa3UU
YYy)KEPOIHBIX BUIOB.

JdemMoHcTpanuu
Iloprpert: Jx. U. XaTunHCOH.
Tabauibr 51 CXEMBbI: «IKOJIOTHUECKUE XapaKTEPUCTUKHU MOMYJISILIAN,

«I[IpocTpaHCTBeHHast CTPYKTypa mnonyiasuuu», «Bo3pacTHble NHUpaMUIbl — MOMYIISILIHI,
«CKOpOCTh ~ 3acelieHusT TOBEPXHOCTH 3eMJIM  pa3Iu4YHbIMH  OpranusMmamu», «Mojens
skoaormyeckoi numu x. M. XaTunacoHay.

ObopynoBanue: repdapun pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JladopaTopnasi padora «[IpucmnocoOiaeHus ceMsH PaCTEeHUI K pACCEICHUION.

Tema 9. Jkoj10rus CO001IECTB. IKOJIOTMUECKUE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3Mamu B
OuoreHo3e.

Okocuctema kak oTkpeiTag cuctema (A. JDx. Tencnu). DyHKIMOHANBHBIE OJIOKU
OpPTaHW3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckne ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue O60ku 3KocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BeiiecTB u MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeld »dKocuCcTeMbl. buomacca u mpoayKuus. IKOJOTUYECKHE
MAPaMUJIBI YUCE, OMOMACCHI U SHEPTHH.

Junamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HarpaBlieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIileccuu. [lepBuyHBIE U
BTOPUYHBIE CYKIIECCMM M HMX NPUYUHBL. AHTPONOTE€HHbIE BO3JEHCTBUS HA CYKILECCHUU.
Knumakcunoe cooOrmiectBo. buopazHooOpasue W TMONMHOTa KPYroBOopoTa BEIIECTB — OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. KOocucmembl 03€p U pek. IKocucmemvl MOpeli U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, Ny CMmvlHb.

AHTpPOIIOTEHHBIE AKOCHUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus wmexay
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHMSI  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpPraHU3MOB B
sKkocucTteMax. Porb kackaonoeo aggexma u 6u008-30upuxamopos (Knouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXAY CMEXHBIMU
ASKOCHUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, TMOMYJISIUMA ¢ 3KOCUCTEM B  YCIIOBHSX
€CTECTBEHHBIX Y AaHTPONOTE€HHBIX BO3ACHCTBU.

Mexanuzmvl  8030eticmeus  3a2pA3HEeHUll  pAsHbIX MUN08 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20




HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTo0IoTusl MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpaumuu

Hoptper: A. k. Tencnu.

Tabnuuel u cxembl: «CTpyKTypa OMoLEHO3a», «DKOCHCTEMA ILIUPOKOJUCTBEHHOTO JIECay,
«DJKocucTemMa XBOMHOro Jjeca», «DyHKIMOHAIBHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMe», «llenn mnuraHus (macTOMINHAS, AETPUTHAs)»,
«DKOJIOTHYECKas MHpaMUIa YHCeI», « IKOJIOTHUECKas mrupamMuia OnomMacce», «IKOJIOTHUECKas
nupampia sHeprun», «OO0pazoBaHue Oosiota», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOCUCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BELIECTB U INOTOK
SHEpPruu B arpoueHoser, «IIpumeps! ypOoskocuctem».

Ob6opynoBanue: repdapuy pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Yydeja NTHII M 3BEpeH,
repOapuu KyJIbTYpHBIX U AMKOPACTYLIMX PACTCHUH, aKBApUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypO0o3KOCUCTEMBDY.

JlaGopaTopuas padora «/3ydyeHue pazHooOpa3usi MEIKHUX IMOYBEHHBIX YICHHUCTOHOTUX
B Pa3HBIX IKOCHUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBINA OHoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXO/JIOJIbHBII MM IOWMEHHBIN JyT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHs B arpOIKOCUCTEMY (Ha OJI€ WM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHas IkocucTeMa

buocdepa — obumennanerapHas o0osouka 3eMild, Ie CYLIECTBYET WM CYIIECTBOBaa
)u3Hb. PasButne npencrasieHuii o bunocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepranckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CcyIecTBOBaHUs Onocdeprbl. OcobeHHOCTH OHOChEpH! Kak TI00anbHON
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BewecTB U
OMOTeOXMMHUYECKUE UKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD siBNeHHI B 6uocdepe.

3oHanbHOCTh OMOChepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYILIH: TYHAPA, XBOIHbBIE
jeca, CMEUIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBAaHHBI, ITCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTopbsi. Kitumar, pacTUTEIbHBIN U AKUBOTHBIN MUP OMOMOB CYILIH.

CtpykTtypa U (QYHKIUS KUBBIX CHCTEM, OIlEHKAa HMX PECYpCHOTO TMOTEHIMala W
O6rochepHbIX QYHKIHUI.

JdemMoHcTpanuu

Ioprpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocheprr 3emmn», «Kpyropopot a3ora B npupoae», «kKpyrosopot
yriepoja B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kimumarnueckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBeHHsllt Jecy, «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmuecknii necy.

Ob6opynoBanue: repdbapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa

DKOJIOTHYEeCKHE KpU3UChl M WX MpU4YUHBL. Bo3nelictBue uyenoBeka Ha Ouocdepy.
3arpsizHeHue BO3MyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune kinuMarTa.

AHTpPONIOTEHHOE BO3JCHCTBHE HA PACTUTENBHBIA W JKUBOTHBIM Mup. Oxpana
PACTUTENHLHOTO U KUBOTHOTO Mupa. OCHOBHBIE NMPUHLUIIBI OXpaHbl TpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). boranudeckre cagpl U 300JIOTHYECKHE
HapKH.

OCHOBHBIE MTPUHIIUTIBI YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA U MPHUPOBL. ParmonanpHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KPpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpU3Hca
U €T0 BEPOSITHBIE MOCIIEICTBUSI.




PasBurtne METO/IOB MOHUTOpPHHIA pa3BUTHSA ONaCHBIX TEXHOT€HHBIX
npoueccos. CucmemHule UCC1e008anus. nepexooa K pecypcocbepezarouyeti u
KOHKYPEeHMOCNnocobHotl  3Hepeemuke. buonocuueckoe  pasHoobpazue  u  b6uopecypcuwi.
Hayuonanenvle ungopmayuonnsvie cucmemvl, obecneyusaowue 00CmMyn K uHngopmayuu no
COCMOSIHUIO OMOeNbHblX 6U008 u 3kocucmem. (OCHOB8bI dKOpeaburumayuy 3KOCUCEM U
cnoco608 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKux u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuubel W cxeMbl: «3arps3HeHre  arMocdepbl», «3arpsa3HeHHue Truapocepb,
«3arpszHenune mouBbl», «llapHukoBblii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIE
TeppuTOpUn», «MOAEnN yIpaBisieMOro MUPAy.

O6opynoBanue: hotorpaduu oxXpaHsIeMbIX PaCTeHHH U )KUBOTHBIX KpacHoit kauru Poccutickoi
®enepaunn, KpacHON KHUTH PETHOHA.

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHSA K pe3yjibTaTaM OCBOCHMS OOYyYaroIUMUCS
pOTPaMM CPEIHET0 00IIeTo 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType JMUHOCTHBIX Pe3yJbTaTOB OCBOCHMS MPOrpaMMbl IO OMOJIOTUHU BbIJCIICHBI
CIEIYIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJIEHTUYHOCTH - TOTOBHOCTHU K CaMOPa3BUTHUIO, CaMOCTOSITEIbHOCTH u
CaMOONPENENECHUIO, Haluyue  MOMuUsayuu K 00yueHuto OMOJIOTHUH, YeleHanpasieHHoe
pazeumue BHYTPEHHHUX YOSKIEHUN JINYHOCTH HA OCHOBE KJIFOUEBBIX IEHHOCTEH M HCTOPHUECKUX
TpaauUU{ pa3BUTUS OHOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHMb O0YUYaAIOLINXCS
PYKOBOJICTBOBAaTbCSI B  CBOEH  JAEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH,
NPUCYLIIMMH CHCTEME OMOJIOTHYECKOTO 00pa3oBaHUs, Haluyue NpagoCco3HAHUs FIKOIOTHICCKON
KYJIBTYpPBI, CHOCOOHOCMU CMABUMb 11U U CTPOUTD KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTrpaMMbl IO OMOJIOIMH AOCTUTAIOTCS B €IUHCTBE
y4eOHOI W BOCHUTATENbHON JEATEIbHOCTH B COOTBETCTBHM C TPAJULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOIiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEHW MO3MLIMU JIMYHOCTH, MaTpUOTH3MA U
YBa)XXECHMsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAclI€JUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTOo npeaMeTa «brnosorus» A0MmKHBI 0OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM pPOCCHiickoro oOriecTsna,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEeaTu3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHUE 3aKOHA H
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOI 1€ATEILHOCTH NMPH CO3JJaHUU y4eOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TIO3UILMUIO [0 OTHOIIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHHE YYMUTbIBaTh B CBOMX JCWCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJCH ¢ pa3HBIMU yOSXKIEHUSMU, KyIbTYPHBIMUA [IEHHOCTSIMH U COLUATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBINIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXXKUTEIHHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUNUCKOMN TPa’kJaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYpY, MIPOLLIOE U HACTOsIIIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMSITHUKaM IPUPOJIBI,
nocTxeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHUX YYEHBIX B CTAHOBJICHHE W Pa3BHUTHE
OHMOJ0TUH, TOHUMAaHKS 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHo u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IECHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAIULIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasl ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIITH
KauyecTBa TBOPUYECKON JTMUHOCTH;

5) pusnueckoro  BoCHHUTAHUS, (OPMHUPOBAHMA  KYJbTYPbl  310pPOBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE M pealih3als 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
coONIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBEBIO;

MOHMMAaHHE IIEHHOCTU TMPAaBWJI HHIUBUAYATBHOTO W KOJUJIEKTUBHOTO ©O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3JOPOBbIO U )KU3HU JIHOJEH;

OCO3HAHUE TOCJEACTBUI W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHHUS aJIKOTOJIS,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATENHHOCTH  TEXHOJOTMYECKOM W COLMaJIbHOM
HAPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITENTHHO BBITIONHSTH
TaKyI JIeSITeIbHOCTB;

MHTEpEC K pa3nu4HbIM chepam mpodeccrnoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KH3HEHHBIC TIJIaHBI,

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCel
JKU3HU;



7) IKOJIOTHYECKOTO BOCTIUTAHUSI:

9KOJIOTHYECKH I1eTIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBIIIICHUE YPOBHS JKOJIOTHUYECKON KYJIbTYPBI: MPHOOPETEHUE OMBITA TUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUE TTI00aTHHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTei X PelICHHUS;

CIOCOOHOCTH MCIOJIB30BATh MIPUOOPETaeMble MpU U3yYEHUH OMOJIOTHH 3HAHUS U YMEHUS
IpPU PEIICHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOJE30BaHNEM (COOII0ICHUE
MpaBUJl MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HEINpUATHE ACHCTBUMN, MPUHOCALIMX BpEI OKpYXarolled MPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHS MPEITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJU4he Pa3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYphI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMH B
[M03HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIbHOW IIPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAayKM © OOIISCTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE  SI3BIKOBOM M YHUTATEIIbCKOM  KYJIBTYpbl ~ Kak  CpelICTBa
B3aUMOJICHCTBUS MEXIY JIIOJIbMH U [TO3HAHUS MUPA;

MMOHWMAaHHUEe Creu(PUKN OMOJIOTUM KaK HAyKH, OCO3HaHWs e€ poiau B (OPMUPOBAHUU
paloOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH MpoOIeM cOXpaHeHUs IPUPOIHOTO PAaBHOBECHS;

yOKIAEHHOCTh B 3HAYMMOCTH OHOJIOTHH JUISI COBPEMEHHOM IHUBIIIN3AINA: 00CCTICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpOOJIEMbl pa3BUTHS YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TI00aTbHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecrieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATIELHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYCHHH OMOJOTHYECKHUX 3HAHHUH B IIENAX MOBBIIICHUS 00IIeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHON TI'PAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu U3ydeHUH OUOJIOTHH;

MMOHMMAaHUE CYITHOCTH METOJOB TO3HAHHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS [UIS aHaiu3a U OOBSICHEHWs SIBICHUN
OKPY’KaIOIIEr0 MHUpa M TMPOUCXOIANMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAyYHBIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMONOTUYECKUE 3HAHUS ISl PELICHUS
poOJIeM B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HaHUE LEHHOCTH HAYYHOU AESITeNIbHOCTU, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEI0BATENBCKYIO ICSITENFHOCTh HWHIMBUIYAIHHO U B TPYIITIC;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CamMO0Opa3oOBaHUIO, K
AKTHBHOMY TIOJIYYCHUIO HOBBIX 3HAHMK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHoiorus» BKIIOUAIOT:
3HaYMMble Ui (OPMHMPOBAHUS MHMPOBO33PEHHsI  OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MexTIpeIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa



U crienu(rKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SBJICHHE, TPOIeCcC, CHCTEeMa, HAayuHBId (DaKT, MPUHIUIM, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHHE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHHUBEpCAIbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCIEeUNBAIOIINE
dbopMupoBaHrue (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYy4YarolIUXCs;
CIIOCOOHOCTh o0yyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON IIPAKTHKE.

B pesynbraTe wu3yuyeHuss OWOJIOTMM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS Y
oOyuaromerocsi 0yayr chopMupoOBaHBI MMO3HABATENbHBIC YHUBEpCAIbHBIC ydeOHBIC NEHCTBHSA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTpaMMbl CPEJHEro 001ero oopa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHbIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENILHO (DOPMYJIHPOBATh M aKTyalM3MpPOBATh MPOOJIEeMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOGHUU 3HAHUN MNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHamu3a,
CHHTE3a, CpaBHEHHS, KIACCU(PHUKAIMHA, OOOOIIEHHS), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTUI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU MOHIATUSIMH);

ONpeAeATh LU JeATEIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCUTD Pe3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHHS] (PAKTOB U SIBJICHUH >KUBOU
IPUPOJIBI;

CTPOUTb JIOTUYECKUE PACCYXKJEHUS (MHAYKTUBHBIC, JEAYKTUBHBIC, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMAaTPUBAEMBIX SIBICHUSX, (POPMYyIupOBaTh
BBIBOJIbI U 3aKJIFOUEHHUS;

MPUMEHSITh CXEMHO-MO/IETIbHBIE CPENICTBA Ui MPEACTABICHHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMM PAa3HOTO PoOJa,
BBISIBIICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

paspabaTeiBaTh IUJIAaH pEIICHHUs TpoOJeMbl ¢ Y4ETOM  aHalM3a MMEIONIUXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pabOTy B YCJIOBHSIX pEAJbHOIO, BUPTYAIbHOIO H
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiCTBHS:

BJIa/IETh HAaBbIKAMU Y4eOHO-HMCCIIEI0BAaTENbCKOW U MPOEKTHOW AESITeNbHOCTH, HABBIKAMU
paspernieHust npoodsieM, COCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHUCKY METOJOB
pelIeHHs TPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

HCIIOJIb30BaTh PAa3JIMYHbIE BHJbI ACATEIBHOCTH IO IOJYYEHUI0 HOBOTO 3HAHMS, €ro
MHTEPIIPETAllNY, PEO0OpPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

(bopMHPOBATh HayYHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
HNOHATUSIMA U METOJIaMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4il B 00pa30BATEIbHON ICATEIHHOCTH W
YKU3HEHHBIX CUTYalUsX;

BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3aJadyy, BbIABUTATh
TUIOTE3y €€ pelIeHMs, HaxOAUThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;



aHAJIM3UPOBaTh TMOJYYEHHbIE B XOJAE pEUICHHs] 3aJauyd pe3yNbTaThl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIATH IIeJICHANPaBICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBUA B
npodeccCuoHaNbHYIO Cpeay;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0 UM MNPAKTUYECKyl0 oO01actu
KU3ZHEESATENIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTATh HOBbIE WJEU, MpeAjiaraTb OpUTHHAJIbHBIE MOAXOAbI U PEIICHHS, CTABUTh
npoOJIeMbl U 33]a4u, JTOMYCKAIOIIUE aJbTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3NUYHBIX MCTOYHMKAX MH(opMaimu (Tekcre yueOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH /7S BBIIIOJIHEHUS YUEOHBIX 33/1a4;

NpHOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJBHYIO (OPMY TpEACTaBICHUS OWOIOTHIECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

WCIOJIBb30BAaTh HAYYHBIA S3BIK B KAueCTBE CPEJACTBA HpU pPaboTe ¢ OHMOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTHYeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIlIUTHl MHPOpPMAUWH, HHGOPMAITMOHHON
0€30MacHOCTH JTNYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM e CTBUSIMU:

1) oomenne:

OCYIIECTBIISITH KOMMYHHKAIIMH BO BCEX cdepax KU3HM, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMOM TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoi 3a/Jadyd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULMHI IPYTUX YYaCTHUKOB JIMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHHWS, TMOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOLIEHMSI W B3aUMOJEHCTBUS, TOHUMATh HaMEPEHUs
NPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIB30BAHHEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI MpH
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYNIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH yueOHOM 3a1auu;

BBIOMPATh TEMaTHKy M METOJbI COBMECTHBIX JCUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

MPUHUMATh 1€ COBMECTHOHM JIEATENIbHOCTH, OPTraHW30BHIBATH W KOOPIUHHPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTaBNIATh IJIaH JEHCTBUM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh KauyeCTBO CBOETO BKJIA/1a M KAX/JIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yapTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;



IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUN HOBU3HBI, OPUTMHAIBLHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEACHHE B Pa3JIMYHBIX CHUTYaLMsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OgByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH AeiCTBUAMM:

1) camoopranmu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MHPOOJEM M UX peIleHUs B
KU3HEHHBIX M YUCOHBIX CUTYaIHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIKAaX 10 OTHOLICHHIO K >KMBOW IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIHO OCYILECTBIISATh MO3HABATEIbHYIO ACATEIBHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTaBJISAITh IUIAH PELIEHUs IPOOIEMbI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciipsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU II03HABATEIbHOMN pe(IeKCUU KaK OCO3ZHAHMSI COBEPILIAEMBIX AEHCTBUN
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCUu
JUTSL OLIGHKU CHTYAalllH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHsITHE CeOsl U APYTHX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATB MOTUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

INMPEAMETHBIE PE3YJIBTATHBI

IIpenmeTHble pe3ynbTaThl OCBOEHHS cojepkaHMs ydyeOHoro mpeamera «buonorus» Ha
yriayOnéHHOM YpOBHE OPHUEHTHPOBAHBI Ha o0ecrnieueHue npodUIBLHOTO
o0yueHus oOyuatomuxcst Ouonoru. OHU BKJIIOYAIOT: cnenuduyeckue s OMOJIOTMM Hay4yHbIe
3HaHMS, YMEHUS M CHOCOObI JEHCTBUN 10 OCBOCHHIO, MHTEPIPETALUU U IPeoOpa3oBaHUIO
3HAHUH, BUJBI JEATEIBHOCTH I10 IOJYYEHUIO HOBBIX 3HAHMM U UX NPUMEHEHHUIO B Pa3IMYHBIX
yueOHBIX, a TaKXKe B pEATbHBIX JKU3HEHHBIX CcHUTyauusx. llpenqmeTHsle pe3yabTaThl
IIPEICTABIICHBI 110 I'OAAM U3Yy4EHHUS.

IIpenmetHbie  pe3ynbTaThl OCBoeHHUs ydeOHoro mpeamera «buonorus» B 10
Kacce JOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpAa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpooJIeM palMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIa1€ POCCUICKUX U 3apyO0eKHBIX
YU€HBIX B pa3BUTUE OUOJIOTHH;

BJIaJICHHE CUCTEMOM OHMOJOrMYecKMX 3HaHHWH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTHYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, rOMeocTas,



caMOpeTryJIsILusl, CAaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornyeckne Teopun (kimerounas teopus 1. IlIBanma, M. llneiinena, P. Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus: (H. . BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOro MOKOJICHUS, pacUIeIIEHUs, YUCTOThHI TaMeT, He3aBUCUMOTro HacienoBanus ['. Mennens,
TOMOJIOTUYECKUX PSZIOB B HacienCcTBeHHOW wu3MeHunBoctu H. V. BaBunoBa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMU METOJIaMH HaY4YHOTO MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTUYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpraHM3MOB, B TOM uuCle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPraHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKa,
MIPOLIECCOB >KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(HOro U reTepoTpoPHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAWBUAYAILHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3U MEXAY OpraHOMJIAMH KJIETKH U UX (PYHKIHUIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YelOBEKa M MX (YHKIHMSIMH, MEXKIYy CHCTEeMaMHU OPraHoOB U HX
(GYHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTalaMd KJIETOYHOIO IMKJIAa U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
deHoTunom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBIATh OTIIMUUTENbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCJIE PACTCHHUIA,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
Y CUMBOJIMKY JUJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE pelIaTb OWOJIOTMYECKUE 3aJauM, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBS3H
MEXy HCCIEIyeMbIMH OHOJOTMYECKUMH TPOIECCAaMU M SIBJICHUSIMM, JI€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JAOOPATOpHbIE U MpaKTUYECKUue padboThl, COOJII0IaTh MpaBuia MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIABUIATh TUIOTE3bI, MPOBEPATh HMX OJKCHEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MeIUIUHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OILIEHWBAaTh JSTHUYECKUE AacCMEKThl COBPEMEHHBIX HCCIeOBaHUNH B 00JacTu
OMOJOTUM M MEUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP OyayIIe mpodecCHOHATIEHON IeATeTbHOCTH
B o0Onactu OHMOJOrMM, MEAWLUHBI, OMOTEXHOJOIMM, BETEpPUHAPUHU, CEIBCKOTOo XO35HCTBa,
MUIIEBONH IPOMBIIJIEHHOCTH, YINIyOJATh II03HABATEIbHBIA MHTEpEC, HAINpaBICHHbI Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH mpodeccuu U MPOAODKEHHE OHOJIOrMYecKOro
00pa3oBaHMs B OpraHU3AIMAX CPETHETO MPOPECCHOHABHOTO U BBICIIETO 00pa30BaHMS.

IIpenmetHsie  pe3ynbTaThl OCBOeHHUs ydeOHoro mpeamera «buonorus» B 1l
KJlacce TOJKHBI OTPaXarth:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIHM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MPOOJIeM 4YeloBEYecTBa, a TAaKXkKe B PEIIEHUU BOMPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMHUPOBAHMHM LIEHHOCTHOIO OTHOIIEHHUS K



npupojie, OOIIECTBY, YEIIOBEKY, O BKJIaJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOI OMOJIOrMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OIpeNeIeHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
JKocucTtema, Ouocdepa), Ouomornueckue Teopun (dBosroIMOHHAs Teopuss Y. JlapBuHa,
CHUHTETHUECKass Teopus 3Boirouun), yueHus (A. H. CeBepuoBa — 0 IyTAX M HalpaBICHUSX
sBosonnu, B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jk. Xapau
u B. BaitaOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (mMunumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIOTE3bI (TunoTe3a «vupa PHK» V. I'unbepra);

YMEHHME BJAJETh OCHOBHBIMH METOAAMM HAyYHOIO IIO3HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEeHHE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHHUE BBIACHATh CYIIECTBCHHbIC NPHU3HAKU: BHUJIOB, OHMOTEOIEHO30B, SKOCHCTEM U
Oouocteppl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U pPa3pbIBAIOLIETO €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000PA30BAHUSA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUN
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELLIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3UM MEXIY IPOIECCAMH HBOJIOLMHU, JBIKYIIUMU
CHJIaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMHU Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISBISTh OTIMYUTEIbHBIE MPHU3HAKH JKUBBIX CHCTEM, MPHUCIOCOOJICHHOCTD
BUJOB K cpefe oOuTaHUS, a0MOTUYECKUX M OHOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€Hl OpPraHU3MOB B COOOIIECTBAX, AHTPOIMOTCHHBIX U3MEHEHUI B AKOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJIMKY U1 JOKa3aTelbCTBAa POJCTBA OPraHU3MOB PAa3HBIX CHUCTEMATHYECKHX TPYIIIH,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWsS, CIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT000pa3zus BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHE pelIaTb OWOJIOTMYECKUE 3aJauM, BBISBIATH MPUYUHHO-CIEACTBEHHBIE CBS3H
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLECCaMU U SBJIEHUSMH, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBIOJHATH JAOOPATOpHBIE U MpaKTUYECKUue padboThl, COOJII0IATh MpaBuia MpH
paboTe ¢ yueOHbIM U 1a00opaTOpHBIM 000pYI0BAHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPSATh HMX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHuUs, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B y4€OHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, W MyOJHUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHE OIEHUBATh THUIOTE3bl W TEOPUU O TPOUCXOXKICHUU IKU3HU, YEIOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAIICHUs TII00albHbBIX
U3MEHeHu# B buocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BBIOOp Oyayiel npoeccuoHaNbHON eI TeIbHOCTH
B o0mactd OWONOTHH, DKOJOTHH, MPHUPOAONOIL30BaHUS, MEIUIUHBI, OWOTEXHOIOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AWUCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIyOJsATh
MO3HABATENIbHBII WHTEpEC, HAMpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMsS B OpraHMU3alUsIX CpPeTHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.

JeITeJIbHOCTD YUHTeEJIsI € y4eToM padoyeii NporpaMMbl BOCHIMTAHUS

—MaKCUMaJlbHOE  HCIOJb30BaHHWE  BOCIHTATENbHBIX  BO3MOXKHOCTEH  COJAEpIKAHUSA
yueOHOro mpenmera «buonorus» s dopMupoBaHHS Yy OOYYAIOIIMXCS POCCUUCKHX



TPaJAWLMOHHBIX JTyXOBHO-HPABCTBEHHBIX W COLIMOKYJIBTYPHBIX IEHHOCTEH, pPOCCHICKOIO
HCTOPUYECKOTO CO3HAHUS HAa OCHOBE MCTOPHYECKOTO MPOCBEUICHIS; TTOJ00P COOTBETCTBYIOIIETO
COJIep’KaHUsl YPOKOB, 3a/JlaHU, BCIOMOTAaTEIbHBIX MaTEpUAIOB, MPOOJEMHBIX CHUTYalUl IJs
00CyXICHUM;

—BBIOOP METO/IOB, METOJIMK, TEXHOJIOTHH, OKA3bIBAIOIINX BOCIUTATEIILHOE BO3ICHCTBHE
Ha JIMYHOCTh B COOTBETCTBUHU C BOCIUTATEIBHBIM HICATIOM, IEIbI0 W 3aJadyaMd BOCIMTAHUSA,
LEJIEBBIMU OPHUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEaTU3alMI0 IMPUOPUTETAa BOCIUTAHUS B
y4eOHOM JeSTENbHOCTH;

—TPUBIICYCHUE BHUMAaHUsI 00yUYaOIUXCsI K ICHHOCTHOMY aCIeKTY M3y4aeMbIX Ha YpOKax
IpPEeIMETOB, SIBICHUI W COOBITUH, WHULMUPOBAHHUE OOCYXKICHHM, BBICKa3bIBAaHHI CBOETO
MHEHUS, BBIPAOOTKM CBOETO JTUYHOCTHOTO OTHOIICHHSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSIM,
JUam;

—IpUMEHEHUE WHTEPAKTUBHBIX (QopM yueOHOW paboThl — HMHTEIUIEKTYalbHbIX,
CTUMYJHUPYIONINX [MO3HABATEIILHYI0 MOTHBAIIMIO, WTPOBBIX METOIUK, IUCKYCCHUH, TarOIINX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO [Majora; rpynmnoBod paloThl,
KOTOpasi YYUT CTPOHUTH OTHOIICHUS W JCHCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIIUICHHUS,

—no0ykJeHne oOydaromuxcsi cOoOM0JaTh HOPMBI IOBEACHMS, IpaBHia OOIIEHUS CO
CBEPCTHHKAMH M TEJaroraMu, COOTBETCTBYIONIUE YKIIAIY IIKOJIbI, YCTAHOBICHHUE U TIOICPIKKY
J0OpOoKeNIaTeIbHON aTMOChEPHI;

—Opranu3anuio medcrBa MOTUBUPOBAHHBIX M 3PYJUPOBAHHBIX OOYYAIOIIUXCS HAaj
HEYCIICBAIOIMMH  OJHOKJIACCHUKAMH, B TOM YHCIE C OCOOBIMH 0Opa3oBaTEIbHBIMU
NOTPEOHOCTSAMH, JAIOIIET0 OOYYAIOUIMMCS COLUATbHO 3HAYUMBIA OMBIT COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIH;

—VHUIMAPOBAHUE M TIOJICPKKA HCCICIOBATCIILCKONW JIEATEIBHOCTH O0yYarOIIXCs,
IUTAHUPOBAHUE W BBIMOJIHEHHE WHAMBUAYAIbHBIX U TPYIIOBBIX IPOEKTOB BOCIUTATEIBHOMN
HAIPaBJICHHOCTH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3znenos u tem KonnyecTBo yacos OnekTpoHHbIe (IU(POBHIE)
/11 MIPOrPaMMBbI Bcero | Kontpo | Ilpaktuu | 0oOpa3oBaTelbHbBIE PECYPCHI
JIbHBIE €CKHue
paboThl | paboThI

1 bronorus xak Hayka 1 0 0 bu6nuorexa [IOK
https://m.edsoo0.ru/7f41¢c292

2 JKuBble cucTeMBl U UX U3YUYEHHE 2 1 0 bubnnorexa [JOK
https://m.edso0.ru/863e6870

3 buosnorust kineTku 2 0 0.5 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292

4 XHUMH4YECKask OpraHu3anus KIETKN 10 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41c292

5 Crtpoenue u QyHKIIMH KIETKH 8 1 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

6 OOMeH BelecTB U MpeBpaIicHne 9 1 1 bubmuorexa [JOK
DHEPTUH B KJIETKE https://m.edsoo.ru/863e7aae

7 HacnencrBennas nadopmanus u 9 1 0.5 bu6mmorekxa [IOK
peanuzanus e€ B KJIETKe https://m.edsoo.ru/7f41cc74

8 JKW3HEHHBIHN ITUKIT KICTKH 6 0 1 but6mmoreka [{OK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292

9 CtpoeHue u GyHKIMH OpraHU3MOB 17 2 1.5 bubnmoreka [JOK
https://m.eds00.ru/863e68
70
10 Pa3smHoxeHue u pa3BuTHE 8 1 1.5 bubmuorexka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41cc74
11 ['eneTrka — HayKa o 2 0 0.5 bubmuoreka [JOK
HACJICJICTBEHHOCTH U https://m.edso0.ru/863e6ff0
W3MEHYHUBOCTH OPraHU3MOB https://m.edso0.ru/863e716c
12 3aKOHOMEPHOCTH 10 1 1 bubmuorexa [IOK
HACJIENCTBEHHOCTH https://m.edsoo.ru/7f41cc74
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 0 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
14 I'eHeTHKa yemoBeka 3 0 0.5 bubmuoreka [JOK
https://m.edso0.ru/863e6b72
15 CenekIusi OpraHu3MOB 4 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
16 buoTtexHoIorus U CHHTETHYCCKAs 4 0 0 bubmuorexa [JOK
Ouosorus https://m.edsoo.ru/7f41cc74
17 Hrorosast kKoHTpobHAs paboTa 1 0 1
OBIIEE KOJIMYECTBO YACOB I1O0 102 14
ITPOIT'PAMME

INIOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosngectBo yacoB Jlarta nzyueHus
n/n Bcero Kontpouns | IIpakTnuecku
HbIC € paboThI
paboThl

1 Bbuosnorus kak KOMITJIEKCHAsE HAyKa U 1 0 0
KaK 4acTh COBPEMEHHOI0 001I1ecTBa

2 JKuBbIe crcTeMBbl M HX CBOICTBA 1 0 0

3 YpoBHEBas opranu3anus KHUBbIX 1 0 0
CHCTEM

4 HcTopust OTKpBITHS U U3YYEHHUS 1 0 0
kietku. Kinerounas reopust

5 MeToapl MOJIEKYIISIPHOM U 1 0 0
KJIETOYHOU OMOJIOTHH.
[Tpaktuyeckas pabora «M3ydenue
METOJI0B KJIETOYHON OMOJIOTHH
(xpomarorpadus, nexkrpodopes,
nuddepeHnmranibHoe
neHrpudyruposanue, [1LP)»

6 XUMHUYECKUH COCTAB KIIETKH 1 0 0

7 MuHepasbHbIe BEIIECTBA KIETKU, UX 1 0 0
Ouosoruueckas poiib

8 OpranndecKkue BemecTBa KISTKH — 1 0 0.5
6enku. JlabopaTopnas pabora
«O0bHapyxeHue 6EIKOB C ITOMOIIIO
Ka4eCTBEHHBIX PEaKIIHi»

9 OpranndecKkue BeIecTBa KIeTKH — 1 0 0
YTJIEBObI



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

10

OpFaHI/I‘ICCKI/Ie BCIICCTBA KICTKHU —
JIUTTU ABI

11

Hyxkneunossie kucnorsl. JIHK u
PHK. JIaGoparopnas pabota
«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IMYHBIX OPTAHH3MOB)

0.5

12

CBoiicTBa, KIaccupuKaus u
¢yHKIMN OEIKOB

13

Crpoenue u pyakuuu ATOD. Jlpyrue
Hykneosuarpudocdarsr (HTD)

14

CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMUKH

15

MeToapl CTPYKTYpHOU OHOJIOTHH

[EEN

16

Tunel knetok. [Ipokapuornueckas
KJIETKA

17

CtpoeHue 3yKapuOTHYECKON KIIETKH.

[TpakTuueckas pabora «3ydyenue
CBOWCTB KJIETOUYHOW MEMOPaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKU

(@)

19

OnHOMEMOpaHHBIE OPTaHOUIBI
wietku. [Ipaktiuueckas paboTa
«V3yueHne NBUKEHHS [IUTOTLIA3MbI
B PACTHTEIIbHBIX KJIETKAX)

0.5

20

[TomyaBTOHOMHBIE OPTAHOUIBI
KJICTKH: MUTOXOHAPUH, TIIACTHIBI.
JlaGopaTtopHnast pabota
«HccnenoBanue mia3sMoiIn3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX)

0.5

21

HemeMOpaHHbIe OpraHoOU/Ibl KJIIETKH

22

Crpoenue U GyHKIUH s7ipa

-

-

23

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIIETOK 3yKapuoT. JlabopartopHas
pabora «3yueHne CTpOCHUS KIETOK
pa3IMYHBIX OPTAaHU3MOB)

0.5

24

ACCUMMIIAIMS U AUCCUMMIIALIUS —
JIB€ CTOPOHBI MeTaboIm3Ma. THIIbI
oOMmeHa BeriecTB. JlabopaTopHas
paborta «/3yueHnune KaTaauTUIeCKOn
aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WA KaTasla3bl)»

25

DepMEHTAaTUBHBIN XapaKTep
PEeaKIHil KJIETOYHOTO MeTaboIn3Ma.
JlaGopatopHas pabora «3yueHue
(bepMEHTAaTUBHOTO paCIICTIIICHUS
NEpOKCHa BOJIOPO/Ia B
PaCTUTENHHBIX U KUBOTHBIX
KJIETKax»

0.5

26

benku-akTuBaTOPHI M OCIIKH-
UHTUOUTOPBI




27 ABTOTpO(HBIN THII 00MEHA BEIIECTB 1 0 0
28 DOTOCHHTE3 1 0 0
29 Xemocunres. Jlaboparopras pabota 1 0 0.5
«CpaBHEHHE TIPOIIECCOB
(doTOoCHHTE3a U XEMOCHHTE3a)
30 AHa3poOHBIC OpraHnu3Mbl. Buibl 1 0 0
Opoxenus. JlabopaTopHas pabora
«CpaBHeHHE TTPOIIECCOB OPOKECHUS U
JIBIXAHUSD)
31 AspoOHBIC OpraHU3MbI. DTarbl 1 0 0
HHEPTeTHYECKOro oOMeHa
32 DHeprusi MeMOpaHHOTO TpaueHTa 1 1 0
npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiiun MaTpr4HOTO CHHTE3a 1 0 0
34 TpaHckpunus — MaTpU4HbIN 1 0 0
cunre3 PHK
35 Tpaucusms u e€ dTarbl 1 0 0
36 KonupoBanue amuHokucioT. Poib 1 0 0
pubocom B OnocuHTe3e OenKa
37 Opranuzanus reHoma y mpokapuor u 1 0 0
DYKapHOT
38 MonekynspHble MEXaHU3MBI 1 0 0
HKCIPECCHH T€HOB Y 3YKapHOT
39 Bupycel — BHeKeTOUHbIE POPMBI 1 0 0.5
YKU3HU U OOJIUTaTHBIC TIApa3HTHI.
[Mpaktuyeckas padora «Co3naHue
MOJICJTH BUPYCay
40 BupycHbie 3a001eBaHuS YeI0BEKa, 1 0 0
JKUBOTHBIX, PACTCHUU
41 Hanorexnosoruu B 6uMoa0ruu u 1 1 0
MEIHIIIHE
42 JKM3HEeHHBIH IUKIT KIETKH 1 0 0
43 Matpuunsiii cunres JHK 1 0 0
44 Xpomocomsl. JlTaboparoprast pabota 1 0 0.5
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOIIpEnapaTax»
45 JleneHnue KJIeTKM — MHTO3 1 0 0
46 Tume! kierok. Kaprokunes u 1 0 0.5
uTokuHe3. JlabopaTopHas pabora
«Habnronenne MuTo3a B KJIeTKax
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpoIpenaparax)»
47 Perynsmus >kM3HEHHOTO ITUKJIa 1 0 0
KIIETOK
48 OpranusM Kak eJIMHOE I1eJI0e 1 0 0
49 Txanu pacrenuii. JlaboparopHas 1 0 0.5
pabota «3yueHue TkaHen
pacTeHUuN»
50 TkaH! )KHUBOTHBIX U Y€JIOBEKA. 1 0 0.5

JlaGopatopHas pabora «/M3yueHue




TKaHEN KUBOTHBIX)»

51 Opranbsl. CHCTEMBI OPTaHOB. 1 0 0.5
JlabGopaTtopnast pabora «3yuenue
OpraHOB IIBETKOBOTO PACTEHHSI
52 Omnopa Tena opraHu3MoB 1 0 0
53 JIBr>KeHHe OpraHu3MOB 1 0 0
54 [TuTanue opraHnu3MoB 1 0 0
55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1 0 0
IInmeBapurenbHas cucTeMa
YeJioBeKa
56 JlpixaHue opraHu3MoB 1 0 0
S7 JlpIxaHve Mmo3BOHOYHBIX KUBOTHBIX 1 0 0
U YeJIOBEKa
58 TpaHCcoOpT BEECTB Y OPraHU3MOB 1 1 0
59 KpoBeHocHast cucreMa 1mo3BOHOYHBIX 1 0 0
KUBOTHBIX U Y€JIOBEKa
60 Brienenue y opranu3smMosB 1 0 0
61 3ammrTa y OpraHu3MoB 1 0 0
62 ViMMyHHas cucTema 4ejoBeKa 1 0 0
63 Pa3znpaxxuMocTs 1 perynsuus y 1 0 0
OpPTraHu3MOB
64 ['ymopanbHast perynsuus u 1 1 0
SHJIOKPUHHAS CUCTEMa )KMBOTHBIX U
4eJI0BeKa
65 DopMbI pa3MHOKEHHS OPTaHU3MOB 1 0 0
66 ITomoBoe pa3MHOKEHUE 1 0 0
67 Meiio3 1 0 0
68 ["amerorenes. O6pazoBaHue u 1 0 0.5
pa3BUTHE IOJIOBBIX KIIETOK.
JlaGopatopHas pabora «3yueHue
CTPOEHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NHauBHayanbHOE pa3BUTHE 1 0 0
OpPraHu3MOB — OHTOTEHE3
70 3akaJKa OpraHOB U TKaHEH U3 1 0 1
3apOJIBIIIEBHIX JIHCTKOB
71 PocT u pa3zBuTHe )XUBOTHBIX. 1 1 0.5
JlaGopaTtopHnas pabota «BrlisiBieHHe
MPU3HAKOB CXOJICTBA 3apO/IbILIeH
MIO3BOHOYHBIX JKHBOTHBIX)
72 Pa3MHOXEHME U pa3BUTHE PACTCHUM. 1 0 0.5
JlaGopaTtopHast pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»
73 HcTopust CTaHOBJIEHMSI U Pa3BUTHUS 1 0 0
TeHETUKHU KaK HayK{
74 OCHOBHBIE TOHSTHUSL U CUMBOJIBI 1 0 0.5
reHetuku. JlabopaTopHas pabora
«/Ipo3oduina kak 0ObEKT
T€HETUYECKUX UCCIICIOBAHUI»
75 3aKOHOMEPHOCTH HACJIEI0BAHUS 1 0 0.5




pU3HAKOB. MOHOTHOpUIHOE
ckpemmBanue. [Ipaktruaeckas
pabota "M3yueHue pe3yabTaToB
MOHOTUOPHUAHOTO CKPEIUBAHUS Y
Jpo3ohuis”

76

]_[I/ITOJ'IOFI/IHGCKI/IG OCHOBBI
MOHOFI/I6pI/I[[HOI‘O CKpCHIMBAaHUA

77

AHanu3upyroliee CKpeluBaHue.
Henosinoe noMuHMpOBaHue

78

JuruOpuaHoe CKpeIuBaHue.
[IpakTuyeckas padora «M3yuenue
PE3YJIBTaTOB JUTHOPHIHOTO
CKPELIMBAHUA Y JPO30(HIIBI»

0.5

79

[HuTonormyeckrue OCHOBHI
JUTHOPUTHOTO CKPEITMBAHUS

80

CuenuieHHOE Hacie10BaHNe
IIPU3HAKOB

81

XpoMocoMHas TeOpust
HaCJIEICTBEHHOCTHU

82

I'eneTuka nona

o

83

I'enoTun kak 1eaoCcTHas cUcTeMa

(@)

84

I'eHeTMYECKUI KOHTPOJIb PA3BUTHS
pacTeHUH, )KMBOTHBIX U YEJIOBEKA

85

N3MeHUYHnBOCTH MTpU3HAKOB. BUibl
M3MEHUYUBOCTH

86

MoaundukaimonHasi ”3MEHYNBOCTh

87

Bapuanuonsnsiit psa u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota
«HMccnenoBanne 3akOHOMEPHOCTEN
MOU(HUKAITIOHHONH U3MEHUYUBOCTH.
ITocTpoeHre BapruaOHHOTO psiia U
BApUALIMOHHOM KPUBOM»

0.5

88

I'eHOTHIIMUECKAd U3BMEHUHUBOCTD.
KomOuHaTuBHAS H3MEHUYHBOCTD

89

MyTannroHHast "3MEHYHUBOCTb.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢guIIbl (Ha TOTOBBIX
MUKpoOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTeHETUKA U
SIUTEHOMHKA

91

I'eneruka yenoseka. [IpakTrnueckas
pabota «CocTaBieHre U aHATTU3
POAOCIOBHOM

0.5

92

MeToasl METUITMHCKON T€HETUKHT

o

93

3HaueHne MEIUIIMHCKON T€HETHKHU B
MPEeI0TBPALICHUY U JICUEHUU
reHETHYECKHUX 3a001€BaHUN
yeJIOBEKa

94

OCHOBHBIE TIOHSITHS CEJICKITHH.
JlaGopatopHas pabora «M3yueHue

0.5




COPTOB KYJIbTYPHBIX PACTEHUN U
IIOPOJ JOMAIIHUX KMBOTHBIX»

95 MeTobl CeIeKIIMOHHON paOOTHI. 1 0 0.5
JlaGopaTtopHnas pabora «3yuenue
METOJIOB CEJIEKIIMU PACTCHUI»
96 JloCTH)KEHMS CEJICKITMU PACTCHUH 1 1 0 0
*KHUBOTHBIX. [IpakTnyeckas padora
«ITpuBHBKa pacTeHU»
97 CoxpaHeHue, U3y4cHHEe U 1 0 0
UCIOJIb30BaHNE T€HETUYECKUX
pecypcoB
98 buorexHomorus Kak Hayka u 1 0 0.5
OTpacib MPOU3BOJICTBA.
[IpakTuueckas padota «M3ydeHue
00BEKTOB OMOTEXHOIOTHU»
99 OCHOBHbIE HaIIPABJICHUS 1 0 0
CHHTETUYECKON OMOJIOTUH
100 | XpomocoMHas ¥ TeHHAs! HHKEHEPUS 1 0 0
101 | MeauuuHCKrAE OMOTEXHOJIOTHHA 1 0 0
102 | IloBTopenue, 0600IICHNE, 1 1 0
CUCTeMaTH3alMsl 3HAaHHHA
Hroro no nporpamme 102 9 14
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