MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MynununajbHoe 001eo0pa3oBare/ibHOE YUpeKIeHHe
«Cpennsisi 001eo0pazoBarebHas MK0Ja Ne 3» JHrebCCKOro MyHUIMNAJIBLHOT O
paiiona CapaTroBckoi o0J1acTu

r “ YTBEPXJIEHO
OOKYMEHT NoArnncAH
SNEKTPOHHOW MOAMNUCHIO Hupextop MOY
«COII Ne 3y
CepTudpmkaT: 4FF64BC78989D6468F9309D7C21658D5 }KyneBa TT.
Bnapeneu;: Xynesa TatbsiHa eHHagbeBHa
OeiictButeneH: ¢ 12.05.2023 go 04.08.2024 HpI/IKa3 N‘_’ 125 oT
. ) «30» aBrycra 2023 T.
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorusi. YriyoJeHHbIH YPOBEHb)

JUIs 0OydJaromuxcs 5 — 9 kimaccon



NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeObHoMmy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
ypOBHE cpeaHero oOiiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @enepaununy,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM U3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
Hay4uHble peaMeTh». CornacHo nojoxenusM GI'OC COO npodunbHbie ydeOHBIC
OpelIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIOTCA CIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpeIHEro oOiiero o0pa3oBaHUs U
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodecCHOHANBHBIM U BRICIIMM 00OpazoBaHueM. B To ke Bpems
KOKIBIA H3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaneil o0y4aromMuXcss M CTUMYJIUPOBAHUEM
UHTepeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6HoMy nipeameTy "buonorus" naér npeacraBieHue o eI
U 3a/1auax u3y4deHusi yuyeOHoro mpenmera «buonorus» Ha yriyOoJ€HHOM YpOBHE,
ompejneNnsieT o00s3arenbHoe (MHBApUAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpPHpOBaHHE TIO pa3jiellaM MW TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/IyeT MOCIEA0BATEIbHOCTh H3yYEHUS YYEOHOro marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH o0ydJaronuxcs. B mporpamme 1mo Ouoaoruu peaan3oBaH
HOPUHIUI TPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, Omaromaps YeMy TMPOCMATPUBAETCS  HAMPABIEHHOCTh  Ha
HOoCJeNyIoiee pa3BUTHE OHOJOTMYECKUX 3HAHUW, OPHUEHTUPOBAHHBIX HA
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILIUICHHUS, IPEACTABICHHM O 30pPOBOM 00pa3e )KU3HH, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHUS K OKpYXKarolel MpupoaHoil cpene. B mporpamme o OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTH YyueOHOro mpeamera «buonorus» B pealn3aluu
tpeboBannii ®I'OC COO k MmIaHUPYEMbIM JUYHOCTHBIM, METANPEIMETHBIM H
NIPEIMETHBIM pe3ysbTaTaM 00y4deHus U B QOPMUPOBAHUH OCHOBHBIX BUJIOB YUEOHO-
MO3HABATEIBHON JIESITEIbBHOCTH OOYy4YaroIMXCSd IO OCBOCHUIO COJAEpP’KaHMS
OMOIOrHYEeCKOr0 00pa30BaHuUs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUS.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepluaeT OMoIornyeckoe 00pa3oBaHUE B IIKOJIE U OPUEHTHUPOBAH HA pACLIIMPEHHE
U yrIIyOJIeHHE 3HaHU 00y4aromuXcs 0 AKUBOM MPUPOJE, OCHOBAX MOJIEKYISIPHON U
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KJIETOYHOUM OMOJ0OTHH, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUEHUS U SKOJIOTHH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOMEMY MOJYYEHUIO
OMOJIOTMYeCKOro  o0Opa3oBaHUsi B By3aX M OpraHM3aldsx  CpPeIHEro
npodeccroHanbHOro 006pazoBanusi. OCHOBY €ro COJIEpXaHUs COCTaBIIACT CUCTEMaA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU H3YUYCHUU  OOYyYarOIUMUCS
COOTBETCTBYIOIINX CHCTEMATHYECKUX Pa3/eI0OB OMOJOTHH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusiX, OpPraHU3ME YEJIOBEKa, OONIMX 3aKOHOMEPHOCTAX IKU3HH,
JOTIOJTHUTENIBHO BKJTIOUEHBI OMOJIOTHYECKHUE CBEJICHUS IPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJB30BaTh KaK OPUEHTHUPHI ISl TOCIIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTETrpanusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TMOJYUYCHHBIMH OOYYAIOMIMMUCA TIPU HU3yUYCHUH
(GU3HKHU, XUMUH, Teorpaduu U MaTEMaTHKH.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mnpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOAbl K H3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIC JJIs )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMM, SBOJIIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
coXpaHeHus: OMOJIOruYecKoro paznooOpasus miuaHeTsl. Tak, B 10 kimacce u3yyarorcs
OCHOBBI MOJIEKYJIIPHOH W KICTOYHOW OHOJIOTHH, IMOPHOJOTHH W OHOJOTHH
pPa3BUTHI, TEHETUKUA M CEJCKIMU, OMOTEXHOJOTHH U CHUHTETHUYECKOW OHOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0yYarouuxcss Mo OOTaHWKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE yUY€HUE, OCHOBBI
9KOJIOTHH M Y4eHHe 0 Omocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECMEYUTh  OCBOCHHE
0Oy4JaromMMHCs OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJEH, MPUHITUIIOB W MPABUJI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00Opa3WM M OCOOCHHOCTSX KIIETKH, OpTaHW3Ma, TOIMYJISIIHH,
OMOIIEH03a, YKOCHCTEMBI, O BBIIAIONINXCS HAYYHBIX TOCTHKCHHSIX, COBPEMEHHBIX
UCCJICIOBAaHUAX B OMOJIOTHH, TIPUKIIAHBIX ACMIEKTaX OWONOTHYEeCKUX 3HaHWH. J[is
pa3BUTHS W TOIJCPKAHHUS HHTEpeca OOy4aromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETUUYECKOTO MaTepuajia B COAECpPKaHUHM MPOTrpaMMbl
1o OUOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUSI U Pa3BUTHS
TOU WM UHOM 00J1acTH OMOJIOT MU, BKJIAJ0OM OTEYECTBEHHBIX U 3apYOECKHBIX YUEHBIX
B PEIICHUE BAKHEUIINX OMOIOTUYECKUX U KOJIOTHYECKUX MPOOIIEM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0J€HHOM ypOBHE —
OBJajicHuE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
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OpraHu3alMyi >KUBBIX CHCTEM pa3HOr0 paHra ¢ MPUOOPETCHUE YMEHH
MCII0JIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNEHHONW 00nacTu
Mpo(ecCUOHANBHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrMEed, WIA K BbIOOPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOKEHUSI OMOJIOTMYECKOT0 00pa3oBaHuUsl.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayoJIEHHOM YPOBHE 00ECIIEUMBACTCS PEIICHUEM CIISIYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MUPa; O
CTPOCHHH, MHOTOO0Opa3Wd U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, BUI, OMOreoreHos3, ornocdepa); 0 BhIIAIOITUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCJIEAOBAaHUAX B OUOJIOTHUH;

03HAKOMJICHHE OOYyYaloImUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMH  METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJSIPHOW W
KJIETOYHOW OMOJIOTUH, SMOPUOIOTUN U OUOJIOTUN PA3BUTHS, TEHETUKU U CEJICKITUH,
OMOTEXHOJOTUM ¥ CUHTETHYECKOW OMOJOTUM, TMMAJICOHTOJIOTHU, DSKOJOTHH);
METOJIaMH CaMOCTOSITEJIbHOTO TPOBEACHUS OHOJOTUYECKUX HCCIEIOBAaHUN B
nabopatopun U B npupoje (HaOmoIeHue, U3MEpeHHe, IKCIECPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJicHHe OOYYaroIMIMMHUCS  YMEHHSIMHU: CaMOCTOSITEIbBHO  HaXOIWTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMATbHO-)KOHOMHUYECKHUMU U  IKOJOTHYECKUMHU
npo0sieMamMu 4YeJIOBEYeCTBA; OLEHUWBATH IOCJEACTBHS CBOCH JEATEIBHOCTH IIO
OTHONIICHUIO K OKPY)KaloIIe NPUPOJHON cpele, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEpHI
npoGUIaKTHKH WHPEKIMOHHBIX 3a00eBaHUM, MpaBuia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOM JKMU3HENEATEILHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YJaIONTUXCsI UHTEJUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npoIecce 3HAKOMCTBA C  BBIAAIONIUMUCS OTKPBITUSAMH U COBPEMEHHBIMHU
UCCJICIOBAaHUSAMH B OWOJIOTHH, PENIaeMbIMH €10 MpoOJeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUH,
peuieHrs OWONOTMYECKUX 3a/ad, MOJCIMPOBAHUS OUOJIOTUYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHHE Y O0YUYarONIMXCSl IEHHOCTHOT'O OTHOIIEHUS K >KMBOM MPUPOJIE B
IEJIOM M K OTJEITBHBIM €€ 00bEeKTaM U SBICHUSIM; (OPMUPOBAHUE IKOIOTHICCKOM,



TeHETUYECKOU TPAMOTHOCTH, OO KyIbTYpBI IOBECHUS B IPUPO/IEC; MHTETPALIHH
€CTECTBCHHO-HAYYHbIX 3HAHUMU;

npuobpereHre  OOYyYaroIUMHUCA  KOMIETEHTHOCTH B  palMOHAIBHOM
IPUPOIOTIONH30BAHIH (COOIIOICHIE TIPABHII TOBEACHUS B IPUPOJIC, OXPaHbI BUJIOB,
KOCHUCTEM, Ouocdepsl), COXpPAaHEHHH COOCTBEHHOI'O 3J0pPOBbsi U 3JI0POBBS
OKpYXKaromux Jrojed  (coOmrogeHuss Mep NpoMIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne OE30MACHOCTH KU3HEACSITEIILHOCTH B YPE3BBIYAMHBIX CHUTYaIHIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOIOrMYECKUX 3HAHUI U YMEHUI B TTOBCETHEBHOM JKU3HH,

CO3/laHME€  YCJIOBMHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOpUHU, CIOCcOOCTBYIOIIEH
HOCTEeAYIONeMY NPOPECCHOHAIEHOMY CaMOOTPEACIEHUIO, B COOTBETCTBHU C
WHIUBHUYaIbHBIMA HHTEPECAMHU U TIOTPEOHOCTSMH PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
ypOBHE cpeliHero obiiero oopasoBanus, cocrapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTU Ha
IPOJOJIKEHUE OMOJIOTMYECKOr0 O00pa3oBaHUs B  OpPraHU3AIUSAX  CPEIHETO
podecCuOHaIBHOTO U BBICIIET0 00pa30BaHUS.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpaTOPHBIX M MpaKTHUUecKux pabor. Takke ywactue
00ydJaromuXxcs B BBIOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIEI0BATEILCKUX padoT,
TEMaTUKa KOTOPHIX OMPENIETISETCSl yYUTEIEM Ha OCHOBE UMEIOIIUXCS MAaTEPUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoM utoroBoit arrecramuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OuoJoTUsl — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3zBUTHUS
Ouonornu.  buonornueckue Hayku W W3y4yaéMble UMM IIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOUCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3aHHple ¢ Ouosiorueid. 3HaueHHEe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
Iapgen, I'. Mengens, B. 1. Bepnanckuit, U. I1. [1aBnos, 1. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yUYeHHE

XKuBble cuctemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSIOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIN, MOIMYJISIIHOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreornieHoTHYeCKUi), OmocdepHsiid. I[Iporeccrl, NpoUCXOASIIHNE B IKHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue >KMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaananus. llonstue o 3aBucumon u
He3aBUCUMOW mnepeMeHHoM. [lmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [lprumHBI UCKaXkeHHs Pe3yJabTaTOB OJKcnepumeHTta. llonsTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpPraHU3alHHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YeEJIOBEUECKOro opranusMay», «buoreonenos», «buochepa», «MeToabl
U3YUYCHUS )KUBOU MIPUPOIBIY.

O6opynoBaHue: 1abopaTopHOEe 000pYA0BaAHUE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEPEHUM, DIKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
WU3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiIeTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAS eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKECHHUS COBPEMEHHOM KJIETOYHOMN
TEOPUH.

MeTtonbl  MOJIEKYJSIPHOW W KIETOYHOW  OHMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @urkcupo8anHulx
Ka1emokK. DNEKTPOHHAsT MUKpockonusi. Kongokanvhas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCTpanuu

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HMcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATBbHBIX KIIETOK.

IIpakTuueckass padora «/3yyeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, anextpodope3, auddepeHnuanIbHOEe HEHTPUDYTUpOBaAHKE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHKPOIIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, PEAareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OMoJorudeckas poib. Poib
KAaTUOHOB U AaHUOHOB B KJIETKE.

Oprannueckne BelIeCTBa KIETKH. buonornueckne mnonuMepsl. benkw.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Kraccudukanuss Oelkos.
buonornyeckue pynkunn 0enkoB. IIpuonsi.
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VYrneBoasl. MoHOCaxapuibl, [Ucaxapuibl, OJIUrOcaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTpOoeHHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GpyHKIMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunpl, dochomunuabl, BOCKH, CTEpOUIbl. buonornueckue GyHKIUU
aunuaoB. O6uMe cBoiicTBa OMOJIOTMYECKUX MEMOPAH — TEKYUYECTh, CHOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun kommiaementapHocTd. IlpaBuno Yapradda. Crpykrypa
JHK — nBoiinas cnupanbs. MectoHaxoxaenue u Ouonorundeckue pynkuuu JJTHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonorunyeckue ¢pynkunu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (QYHKIIMH B
Knetke. [pyeue nykneozuompugocgamor (HT®). Cexenuponanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyn. Mooeruposanue
CmMpYKmypul U QYHKYULl OUOMONEKYT U UX KOMNIIeKco8. KomnbvromepHulil Ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius, O.
Conrep, C. IIpy3unep.

Junarpammel: «PacnpeneieHne XuMUYECKUX SJIEMEHTOB B HEXKUBOW IIPUPOJIEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJeKyJIbl BOAbD», «BemecTtsa B coctaBe opraHuzMoB», «CTpoeHHe
MoJIeKyJbl Oenka», «CTpyKTypbl OenKkoBONH MoJeKynb», «CTpoeHue MOJIeKyl
yriaeBoaoB», «CTpoeHHne MOJEeKysl JunuaoBy, «HyKIeHMHOBBIE KHCIIOTBDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKuuii».

JlaGopaTropHasi padora «VccieqoBanne HyKJICMHOBBIX KUCJIOT, BBICICHHBIX
U3 KJIETOK Pa3JINYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunsl KJIETOK: JyKapuoTHYecKas U mpokapuoTuueckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOeHHOCTH CTpPOEHHsI TeTepOoTpPO(HONH U aBTOTPOPHOW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapHuoOT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKapUOTHUYECKON KieTku. [nazmaruueckas
MeMmOpaHa (tutazmanemma). CTpykTypa IJia3MaTHdeckod mMeMOpaHbl. TpaHcrmopT
BELIECTB Yepe3 MIa3MaTUUeCKyl0 MeMOpaHy: naccuBHbIN (AU dy3us, odnerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIMUTO3:
MUHOIMTO3, (parouuTtos. Dk301uTo3. Kinerounas crenka. CTpykTypa u QyHKIUH
KJIETOYHOM CTEHKH PAaCTeHUM, TpUOOB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiaeTkd. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0IIa3MaTtnyeckas cetb (J11C),
anmapatT [onbIKW, JWM30COMBI, HX CTpoeHHEe U (GyHKIMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHOWAOB KIeTKH. CTpoeHHE TpaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ mankuii (arpanyIsspHBIN) SHIOTIIa3MaTHIECKUN PETUKYITYM.
CexkperopHast ¢yHkius anmnapata [onbmxu. Moouguxkayus b6enrkos 6 annapame
Tonvoorcu. Copmuposka benkos ¢ annapame I'onvOxcu. TpaHCIIOPT BEIIECTB B
KJeTke. Bakyonn pactutenbHbIX KieTOK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMA MUTOXOHIApUN W 1actui. llepBuunsie,
BTOPUYHBIC U CIIOXKHBIE MIACTHABI (POTOCUHTE3UPYIOIIUX YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocomer. IIpomesicymounvie Qunramernmai.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunogble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KieTouHsrit
nentp. CTpoeHue © JABWKCHUE KIYTUKOB M pECHUYEK. MUKpOTpyOOUuKH
uTorasMel.  Llentpuons. benku, accoyuuposauHvie ¢ MuKpoguiameHmamu u
Mukpompyoouxkamu. Momopnuie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILJIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepueiii  0enkoBbI MaTpukce. [IpocTpaHCTBEHHOE pAacCMOIOKEHUE
XpOMOCOM B HUHTEp(a3zHOM siApe. Iyxpomamun u 2cemepoxpomamur. beakn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou o000a0uKku 6 mumo3se. HoepHbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHASI XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdeMoHcTpanuu



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuipl U cxembl: «CTpoeHHE SYKApUOTHUYECKOW KIEeTKn», «CTpoeHue
KUBOTHOM  KkieTku», «CTpoeHue  pacTuTenbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrEe MPOKAPUOTUIECKOU KICTKUY.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl PacTUTEIIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepHAIbHBIX KJIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOPaHBI.

JlabopaTopHasi paGora «lVccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTETBHBIX KIETKaX).

IIpakTnuyeckas padora «/3ydeHue NBMXKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCUMWISITTUSA ¥ AUCCUMUMIIALINS — JIBE CTOPOHBI MeTaboim3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue kieTku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATHBHBIM XapakTep peakiil KIETOYHOIro
metabonuzma. DepMeHTBl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcuceHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUSMeHmMbl U NUSMEeHMbl PeakyuonHo2o yenmpa. Poib XJI0pomiiacToB B Mpolecce
dboTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
@pomocunmesa. [IponykTuBHOCTH (hOoTOCHMHTE3a. BiusiHue pa3nuuHbix (HakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OPTraHU3MOB-XEMOCHHTETUKOB:
HUTpuUIUpyOmue OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHNE XEMOCHHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH O0JIC3HEH.

AspoOHbIe OpraHU3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACHICTNICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonmorudeckoro okucienus. Huknnyeckue peakunn. OKUCIUTEIBHOE
dbochopunmpoBanue. Inepaus memopannozo epaduenma npomonos. Cunmes ATD:
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paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELIECTB Nepel aHa3pOOHBIM. D) (PEKTUBHOCTh IHEPrETUUECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6GopynoBaHuEe: CBETOBOM MHMKPOCKOI, O0OPYJO0BaHHUE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe amuiIa3bl WU KaTaasbl)y.

JlabopaTtopHass paGora «M3ydeHue (HepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX».

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacineancrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakuun mMarpuuHoro cuHresa. [IpyHUIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacienctBeHHor uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuulbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou xiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust Ouocunteza Oenka. KomgupoBanue amuuHokucior. Ponas pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenuss o cmpoenuu 2eHog. OpraHuzanus reHoMa y
IPOKApUOT U 3YKapHOT. Perynsdius akTUBHOCTH I'€HOB Yy NHpoKapuoT. 'mmoresa
ornepona (d. XKaxo0, XK. Mano). Monekynsapruvie mexanusmovl IKCAPeCcCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsius 0OMEHHBIX
MPOILIECCOB B KieTKe. KieTouHnsiii roMeocTas.

Bupycer — HexeTounbie (OpMBI )KH3HU U 00UTaTHBIC Tapa3uThl. CTpoeHHEe
NIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUKl
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a0oeBanmst 4enoBeka, xKuBoTHBIX, pactenuii. CITN ]I, COVID-19,
COIMaIbHbIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
LIpoepammupyemvie pynxyuu d6eaxos. Cnocobwvl 00CcmasKu 1eKapcms.
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JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsii nuki, ero mnepuoasl W peryisuus. Wurepdaza um  Mutos.
Oco0eHHOCTH TpolIeccoB, MpoTeKarmux B HHTep(dasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUECKHIT) epruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnukanus. Ilpuanuner perummkannu JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPAIUICIBHOCTb.
Mexanunsm perummkauuu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonioruunbie  xpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaauu MUTO3a U MMPOUCXOIAIINE B HUX ITPOLIECCHI.
Tunel muto3a. Kapnoknnes u nuToknHe3. brosorndyeckoe 3HaueHHE MUTO3a.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
ruOeb — arorTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, ougghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
K1emKay» — Ououngopmamuieckue mMooeau QyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKU3HEHHBINM MUK KIETKH», «Murtos», «CTpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlabopaTopHas padora «HaOmroneHne MuTo3a B KJIETKaX KOHIMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH CTPOCHHUS U )KU3HEJEATEIbHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
Bakrepuu, apxeu, OAHOKJIETOUHbIE T'PHUOBI, OJHOKIETOYHBIE BOJOPOCIHU, APYrue
npoTucThl. KonoHUanbHbIe OPraHU3MBbI.
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B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

TkaHu pacTeHuil. TUNIBI paCTUTENBHBIX TKAHEN: 00pa3oBaTeNIbHAsL, TIOKPOBHA,
OpoBOAsAIIas, OCHOBHAas, MexaHuyeckas. OCOOEHHOCTH CTpoeHHs, (QYHKUHMA U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Y€JIOBEKA. T[HWIBI )KUBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COEIMHUTENbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN WU
PacCIIONOKEHHS TKAaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy KHbII 1 BHyTpeHHU ckeaeT. CTPOCHHE U TUIIBI
COEIMHEHUS KOCTEH.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amME0OMIHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHasi cuctema. Pednekc. CkeneTHble MBIIIIIBI U MX paboTa.

[Intanue opranusmos. Ilornomenune Bopl, yIIIEKUCIOr0 ra3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHMsMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE mnuIIeBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIEIBI
NUIIEBApUTEIbHOrO TpakTa. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. /[pixaTenbHasi IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTUILl U
MIIeKONUTatouX. Perynsmus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcopT BELIECTB y OpPraHW3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOocHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCyabl M KpoBb. Kpyru KpoBooOpaleHHs. OBOJIIOLHUOHHBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepaua u €€ peryismnus.

Brinenenue y opraun3moB. Beigenenne y pacteHuii. BoiiesnieHue y >)KuBOTHBIX.
CokpaturtenbHble Bakyonu. Opranel BblaeneHus. @OunbTpanusa, cekpeuus u
oOpaTHOE BCachIBaHWE KaK MEXaHM3Mbl padOThl OpPraHoB BblAeleHHA. CBSA3b
MOJIOCTU Tejla C KPOBEHOCHOW W BBIACIWUTEIIBHOM cUCTeMaMu. Beinenenue y
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MMO3BOHOYHBIX >KHUBOTHBIX M uesioBeka. [louku. CTpoeHne u (yHKIHMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii U UCTHI MPOCTEUIIMX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTukya.
CpencTBa macCUBHOM M XUMUYECKOU 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammuTa opraHu3Ma ot OosnesHeil. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIA UMMYHHUTET. BpoXa€HHbIH W TpHOOPETEHHBIN crenupuyecKuit
UMMYHUTET. Teopusi KioHalnbHO-cesieKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocts ©  perynsiuudss |y OpraHu3MoB. Paznpaxkumocts y
OJTHOKJIETOYHBIX OpraHu3MoOB. TakcuChl. Pa3ipa’kuMOCTh U PEryJisiliis Y paCTCHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOIIOLUHUOHHOE YCIOKHEHHE CTPOECHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENBI TOJOBHOTO MO3ra TMO3BOHOYHBIX J>KHMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOPMOHOB. B3anMoOCBA3b
HEPBHOW U SHAOKPUHHOU cucTeM. [ unoranamo-runodusapHas cucteMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociiny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUI,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHHe
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHuEe CTEOIs»,
«CTpoeHue JHUCTOBOM IUIACTUHKN», «TKaHU XKUBOTHBIX», «CKEIEeT 4eloBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eYHas CHUCTEMAY,
«BpigenurenbHas cuUcCTeMa», «ODHJIOKpPUHHAs cuctema», «CTpOEHHE MBIIIIBIY,
«MmmyHuTETY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue 0XAeBOro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBaas  cuctrema — nruny», «HepBHas — cuctema
MIekonurtaromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
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HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUSI PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB o]l JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JbIXaTeIbHBIX IBUKEHUN, MOJICTTU TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpPraHu3MoB: Oecrosoe (BKJIOuas BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecrosoro  pa3MHOMXKEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii cMpici
Melo3a M TO0JIOBOro mpolecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CroCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u mooderu mopgoeenesa. Cramguu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(racTpyiisiiust). 3akiiajika OpraHoB M TKaHEU U3 3apObILIEBBIX JIUCTKOB. B3anmHoe
BJIUSIHME YacTeil pa3BUBAIOIIETOCSd 3apojbliia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknajgka TUIaHAa CTPOCHHUS KMBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICHCTBHII TEHOB. BimsHMe Ha SMOpPHOHANBFHOE PA3BUTHE PA3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoOOrMyeckoe 3HAaUYE€HHE MPSMOrO U HEMPSIMOTO
pa3BUTHA, UX PACHPOCTPAHEHUE B MPUPOAE. THUIBI POCTa KUBOTHBIX. DaKTOPHI
pEryJsiliii POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHS

15



y )KUBOTHBIX U 4esioBeKa. [leprnoapl oHToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Mpoiiecce Meio3a. ['ameTorenes
y pactenuid. OmI0A0TBOPEHNUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3MBbl pETYJISIMU OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXEHHE 3BIJIECHBI»,
«Pa3MHOXeHUEe TUAPBDY, «Meho3y, «XpoMocoMbly, «I'amerorenes», «CTtpoeHue
SIMIEKJIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaJAuU OHTOreHezay», «lIpsMoe u
HEMpsIMOE pa3BUTHE», «Pa3BUTHE MalCKOro Kyka», «Pa3BuTue capaHumy,
«Pa3BuTne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHue CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pAacTeHUI», «KW3HEHHBIN LUK
MOPCKOHW KammycTb», <« KHU3HEHHBIN UK MXay, <« KU3HEHHBIN LHUKII TAIIOPOTHUKAY,
«OKW3HEHHBIN THUKII COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M10B, MOAENb « LUK pa3BUTHSA JIATYILIKN.

JlabopaTopHas padora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHUEe OpPraHOB PpPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€YECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6oter H. K. Konsirosa, H. M. BaBunosa, A. H. benosepckoro, I'. /1. Kapnedenko,
10. A. ®dunmumaenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.
OCHOBHBIE = METOJbl  TCHETHUKHU:  THOPUIOJOTUYECKHUM,  IUTOJOTHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn
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Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuwiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipl u cxeMbl: «MeToAbl TeHETUKNY, «CXeMbI CKpElIBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
VICCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eauHooOpasusi TuOpuI0B repBoro nokojaeHus. [IpaBuno nomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclleIuieHus Mpu3HakoB. LlUTosornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHusl. [ umore3a 4MCTOTHI TamMer.

AHanuzupyroniee ckpemupanue. [IpoMexyTouHbIN XxapakTep HACIEIOBAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HacJe0BaHUs TPU3HAKOB. [{uTomorndeckrne OCHOBBI AUTHOPUTHOTO CKPEIITUBAHMS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEIOBAaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY I'e€HaMu. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmMeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrema. [lenoTpornus — MHOKECTBEHHOE JICHCTBUE
rega. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBue HeaJUIeJIbHBIX TE€HOB.
Kommnnementaprnocts. Onuctas. [lonumepus.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3HOIOTHYECKUX  TPOILIECCOB, TOBEIEHUS ¥  KOTHUTHUBHBIX  (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPONS U
W3MEHEHHMsI HACJIeICTBEHHON MH(POPMAIINH B TIOKOJIEHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CreruieHHOE HAclIeJOBaHWE TPU3HAKOB Yy apo3oduibl», «['eHeTuka moiay,
«Kapuotun denoseka», «Kapuotun npozodunsi»y, «Kapuotun nTuiby,
«MHOXEeCTBEHHBIN ajenu3M», «B3auMoIeiCTBUE T€HOB)).

O6opynoBanue: MoOJeAb JJisI JEMOHCTPAllUM 3aKOHOB €AUHOOOpa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS MPU3HAKOB, MOJENb s
JEMOHCTpPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb JJIs
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JEMOHCTPAllMd CLETUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MHUKporpenapar: «J[po3odumnar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpeIMBaHUs Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUIBDY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MenunBoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYMBOCTHU: HEHACIICICTBEHHASI U HACJIEICTBEHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHuUnBOCTH. Hopma peakuuu mnpusHaka. BapuanmoHHBIM
psin u BapuanmonHas kpubas (B. Horanncen). CoiicTBa MOAM(UKAIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Bupl reHOTHTIHYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KoMOunHaTtuBHas H3MEHYMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTHU. PojIb KOMOMHATUBHOW U3MEHYMBOCTH B CO3/IaHUU
TFeHEeTHYECKOr0 pa3HO00pa3us B Ipeesax OJHOro BUA.

MyTtanuonHass HM3MEHYMBOCTb. BuIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  UHAYLUPOBaHHbIE MyTaluu. SnepHble U
qUTOIUIa3MaTH4ecKue MyTanuu. CoMaTH4ecKHe M MOJIOBbIE MyTanuu. [IpuduHb
BO3HUKHOBEHUsI MyTauui. MyrtareHsl M UX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HacienctBeHHo m3MeHunBoctu (H.M. BaBwiioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MEHYUBOCTD, «KombOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3y,
«OmnomoTBopeHuey, «I eHeTnueckre 3a00JeBaHMUS YeIOBEKay, « BUIbI MyTauiiy.

O6opynoBaHue: XKMBbIE W TepOapHBbIC SK3EMIUISIPHl KOMHATHBIX PacTEHUH,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHUYUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HW3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPHUALMOHHOW KPUBOW.
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IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa. MeToapl  M3YYEHHMs] TEHETMKM  4YEJOBEKAa: T'E€HEAIOTMYECKHUU,
OJIU3HEIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIEACTBEHHON MPEAPacIOiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T'€HETUKHU B MPENOTBPAIICHUU U JICUEHUU TE€HETUUYECKUX
3a00JeBaHUi YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE aCIEKThl MCCIEJOBAHUN B
o0J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKaroIie cpenbl. ['eHeTrnueckas
IPEAPACTON0KEHHOCTh YEJIOBEKA K ATOJIOTUSIM.

JdeMoHCcTpamuun

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4eHUs] TEHETUKH
yesioBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaius 1 celieKuus. 3apoxKICHUE CENEKIUH U TOMECTUKALINK. Y YeHUE
H. W. BaBunoBa o lleHTpax NPOWCXOXKICHHS M MHOT00Opasus KyJbTYPHBIX
pactenuii. Ponb cenekuuu B CO3JaHUK COPTOB PACTEHHI U TOPOJI KUBOTHBIX. COpT,
opoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHON M3MEHYUBOCTH
H. W. BaBumnosa, ero 3HaueHue JjIs CEICKIIMOHHON pabOTHI.

Metonpl ceneKnuoHHON paboThl. McKyccTBeHHBINM OTOOp: MAaCCOBBIA U
VHIUBHUAYaIbHBIH. DTarbl KOMOMHAIIMOHHON CCIICKIIUU. HUctwiTanne
POU3BOJUTENEH TIO0 MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ momoIbio aHanmm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOW  padoThI.
PannannOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTallUil Yy KYJbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOunanTHbIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CeIeKIUH.

[Tonyuenue MTOJIUTLIIOUIOB. BnayTtpuBnnosas rudopuaAn3aIvs.
bnuzkopoacTBeHHOE — cKpeniuBaHue, WM MHOpuAuHTr.  HeponctBeHHOE
CKpellluBaHue, Wik ayropuauHr. 'erepo3uc u ero mnpuuuHbl. Mcnonb3zoBaHue
rereposuca B cenekiun. OtnanéHHas ruopuausaius. [Ipeomonenune Oecrmomus
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MEKBHUIOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIMHU PACTCHUN U )KUBOTHBIX. «3enénas
DesONIOYUL).

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POIUYEH NIl CO3aHUsI HOBBIX COPTOB M THOPUJIOB CEIHCKOXO03IMCTBEHHBIX
KYyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX  JCUBOMHBIX 8 YENsAX VIYUUuleHUs]
CYUecmeyiomux U co30aHusi HOBbIX NOpPOO, JUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoN02UL.

JdemMoHcTpanumn

Iloptpersi: H. W. BaBunos, . B. Muuypun, I'. /. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuipl u cxembl: «lIeHTpBI TPOUCXOKIACHUS K MHOTO0OPA3Us KyIbTYyPHBIX
pacTteHui», «3aKOH TOMOJOTMYECKUX PSJ0B B HACIEICTBEHHOW M3MEHYMBOCTHY,
«MeTtonpl cenekuumny, «Otnanénnas rudbpuauzanus», «MyTareses.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypceusi «OCHOBHBIE METOJBl U JIOCTHKEHHS CEIIEKUMU PACTEHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJIOTHMH, — KIETOYHbIE W TKAHEBBIC
KYJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. TpanumonHas
OMOTEeXHONOTHA:  XJIeOOoMeUeHne, TMONMyYeHHEe KHUCIOMOJOYHBIX TMPOJYKTOB,
BuHOAeNe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJbIO MTOJYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
COJIeprKalllUX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounass unxkenepus. MeToapl KyJabTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. ComaTuueckass TrHOpUAM3AUS W COMATHYCCKHUUI
sMmOpuorene3. HMcmonb3oBaHuE TaIJIOMIO0B B CEJICKUMH pacTeHuUu. [lonyuerue
MOHOKNIOHANbHBIX anmume. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJI TpAaHCIUIAHTALHUH SIAEP KIIETOK.
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Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDOKIOHATLHO2O0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue pexkomouHantHbix JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U 3TUYECKHE NMPOOJIEMbl TeHHON MHXXEHEPUH.

Menuuunckue OuotexHonoruu. [loctrenoMuas nudposas meaununa. [11P-
JIUArHoCTUKAa. MeTaOoJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YEJIOBEKa I OLICHKH COCTOSIHUSL €ro 3J0pOBbs. VCIONB30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHUS KOMIUJIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHUH TPEXMEPHOIro OMONpPUHTHUHIA U ckaddoyauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIU3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, yctaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuun

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KiieTouHas HHKEeHEepUs», «I eHHas HHKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTuyeckasi padora «IlonydeHue MOJTOYHOKHUCITBIX IPOTYKTOBY.

JKcKypcusi «bHOTEXHOJNOrMsT — BaXKHEWIAs MPOU3BOJIUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUIiIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
Pa3MHOXXEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCTh, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckor Tteopun sBomouun (CTI). HeltpanbHas
Teopusi  dBomtouur. CoOBpeMEHHas HBOJIIOLMOHHAS ~ OWOJOTHS. 3HAUYCHHUE
ABOJIOLIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn
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[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonngein, /. K.
benses.

Tabnuue! u cxembl: «Cuctema xxuBoi npupoasl (1o K. Jlunuero)», «Jlectauna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (popmMupoBaHus MPUCTIOCOOTECHUM Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra nyremectsus Y.
HNapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«IToponbl romy6Gei», «MHorooOpaszue KyJIbTypHBIX (OpM KamycTbD», «Iloposbl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBbIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS ABWXKYIIMX CHJI JBOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Monynsuus Kak si€eMEHTapHas €IWHULIA YBOMIOLMH. COBpEMEHHBIE METOBI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi M CTPYKTyphl mnonyisiuuii. M3Mmenenue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jxx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPhl (ABUXKYIIKWE CHUJIbI) SBOJNIONUU. MyTallMOHHBIH
nporecc. KomOuHatuBHass u3MeH4YWBOCTh. [Ipeiid reHOB — ciyvailiHbIe
HEHAIPABJICHHBIE U3MEHEHMSI YACTOT ajuiesiel B MOMysIusax. DPHeKT OCHOBATENS.
Dppexm OGymoiniounozo eopaviuka. CHudceHue 2eHemuyecko20 pasHo0OPA3UA:
npuuunsl u cieocmeus. llpossnenue s¢hpexma opetigha ceno6 68 6ONLUWUX U MATBLX

NONYAAYUSIX. Murpauumu. N3onsus TTOITYJISIITHAM: reorpadudeckas
(mpocTpaHCTBeHHAs), OMOJIOTHYECKasl (pEIPOayKTHBHAS ).
EcrectBennsiit orbop — HampaBisoomuid (akrtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOMJIM3UPYIOIIUH, pa3pbIBArONTUN
(nm3pyntuBHbIN). [TonoBoit oTOOp. BO3HUKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozununkHnoBeHne npucrnocoOaeHuit y oprann3MoB. ApoMopd03bl U UANO0A AT TAIIUH.
[Tpumepsl prcocobsieHnid y opraHn3MoB: Mopdosorundeckue, Gu3HoIOTHIecKue,
Oonoxumudeckne, ToBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpodBotonnu. M3onsiuus — kimodeBod ¢aktop BumooOpaszoBanms. [yt u
CITIOCOOBI BH1000pa30BaHMUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE) (monumIOnU3aIHS,
rubpuanzanus). JmuTeabHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.
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Pounb 3BOMIOLMOHHOM OMONOTUH B pa3pabOTKE HAyYHBIX METOJOB COXPAHEHUS
O6uopazHooOpa3zusi. MHUKPOIBOJIONUS U KOIBOJIOIUS IMApa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K AHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTallMOHHAasE HM3MEHYUBOCTHY», «llomymnsmuonnas
CTPYKTypa BHla», «CxeMa MposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl 3BOJIIOLIUNY, «DKOJIOTMYECKash M30JSLUs MONYJALUA ceBaHCKOM (openny,
«["eorpaduyeckas N30SIMS TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHULIBI JAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema JercTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 CcyllecTBOBaHUEY, « UHyCTpUaIbHBIM
MenaHu3My»,  «OKuBble  uckomaembie»,  «IlOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenympexnaromas okpacka >XHUBOTHBIX», «DU3HOIOTHYECKHE
agantanuny, «[IpucnocoOieHHOCTs OpraHu3MOB W €€ OTHOCHTEIIBHOCTBHY,
«Kpurepuu Buna», «Buasl-nBoiHukmny, «CTpykTypa Buga B npupojie», «Crnocoosl
BUI000pa3oBaHusy, «I'eorpaduueckoe Bu1000pa3oBanne TpEX BUIOB JIAH bIIICH,
«IKOJNIOTHYeCcKoe BUI000pa3oBaHUE BHUAOB CUHUID, «IlONMHMIUTOUABI pacTeHHI,
«KarmycTHO-peieuHbINA THOPHUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil ¢ MpUMEPaMU Pa3IMYHBIX TPUCTIOCOOJICHHM, Yyyena MTHILl U 3BEpell pa3sHbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUIAOB, OOPA30BaBIIMXCS Pa3IMYHBIMH
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11eJIeCO00Pa3HOCThY.

JlaGopaTtopHass paGora «CpaBHEHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yJibTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus: opomonuu. Ilepexoanbie Qopmbl M (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiuun. Bumabl-
SHAEMUKHU U PEIIUKTBHI.

OMOPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3YyUECHHS
IBOMIIOLMHU. ['eHeTHueckrue MEXaHU3Mbl 3BOJIOLMKA OHTOT€HE3a U MOSBICHHS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
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OMOXMMHUYECKHE U MATEMATUYECKUE METObI U3yUCHUS HBOITIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUSI (PUIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpaTtumocTs 3BoonMu. ApantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOIU Y.

JdemoHcTpanumn

[Hoptpets: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy,  «Punnodutey,  «CemeHHBIE
nanopoTHUkKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukte»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE W aHAJOTWYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U INUMIaH3e», «l JaBHbBIC
HANPABJICHUS 3BOJIOLNNY, «OO0IIME 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpPraHMU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxkaenne u pa3BuTHe ;KU3HA HA 3emule

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmus. [loHay4dHble MpeaCcTaBICHUS O 3aPOXKIACHUU KU3HU (KPEAOHU3M).
I'mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONPOBEpKEHHUE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IponcxosxaeHue >KM3HA U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reonoryyeckasi) OHBOJIONMSA. XHUMHYECKass OdBOMIONUS. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanue nmoaumMepoB u3 MmoHomepoB. KoarepBarnas runote3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa Jlk. XonpeitHa, reHeruueckas rumore3a [
Ménnepa. Pubosumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MMPOTOKIETKH.

Ucrtopus 3emiiu u MeTo bl €€ n3yueHus. lckonaeMmble OpraHu4ecKre OCTaTKH.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAsI T€OXPOHOJOTHS.
I'eoxpoHosiornyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXU.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIIOIUA MeTaboin3Ma. BO3HMKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTsl. [IpokapruoTHI 1 3yKapuOTHI.
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[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IpOHMCXOXJIEHME MHOTIOKIECTOYHBIX OpPraHu3MOB. BO3HHUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMM BBICIIUX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTteHus. [IpoucxokaeHue [BETKOBBIX
pacTeHu.

OcHOBHBIE ATalbl 3BOJIONHUHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJI€. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinid. [IpoucxoxxaeHne MIEKONMMUTAOMIMX U
ntutl. [lpunmun wmodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30i, Me3030M, kaliHo30i. O0I1Ias XapakTepruCTHKa KIIMMaTa U T€OJOTHUECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPTaHU3MOB. YTJe00pa3oBaHUE:
€ro yCIJIOBUS U BIUSIHUE HA Ta30BBIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — SKOJOTMYECKUE KPHU3UCHl Tpouuioro. [IpuduuHel u
CJIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpaneHus 6nopazHoodpasus Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
OmnapuHn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xuzHu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTanbl  HEOPraHMYECKOW  H3BONIOLUNY»,  «['€oXpoHOJIOrMYecKas  IIKajaay,
«HadanpHbIe STAnbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa30BaHHs DYKAPUOT
nytéMm cuMmOuorenesa», «Cucrema KUBOW mpupons», «CTpoeHHEe BUpPYCay,
«Apomopdo3sl  pactrenHuit», «PuHHOGUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKnIeTouHble  BOAOpOCHnY», «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTEHU», «CxeMa pa3BUTHS )KUBOTHOTO MUPa,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumeuanomnonoctabiey, «Ilmockue
yepBu», «UneHucronorue», «PbuiObI», «3eMHOBOMHBICY, «lIpecMbIKarommecs,
«IItrey, «MitekonuTtaromuey, «Pa3zButue xu3Hu B apxeuckou spe», «PazButue
XKU3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuTHe KHU3HM B MAICO30MCKOM 3pen,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHeE )XM3HU B KATHO30MCKOU 3pey,
«CoBpeMeHHasl CHCTEMA OPraHUYECKOr0 MUPAY.
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O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIUH
WTJIOKOXHUX, CKEJIETHI MIO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HMCKOMAEMBIX, MYJISIKM OpPraHMYE€CKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas nadoparopnas padora «MozaenupoBanue onsiToB Muniepa—
HOpu o n3zydeHunto abnoreHHOro CUHTE3a OPraHMYeCKUX COSTMHEHNUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yueHrMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIEJIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YelIoBeKa. Pennurnosnsie
B033peHUsl. COBPEMEHHBIE HAYUHBIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bU3M0JI0r0-OMOXUMHUYECKHE,
noBegeHuyeckre. OTINYMs 4eloBeKa OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUT'HAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIieHNe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIe O00E3bSHBI
(IMPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOITUE MTPEIKHA YeITOBEKOOOPa3HBIX 00€3bsH U
mojeld. ABCTpaJIONUTEKU — ABYHOTHE NpeAKH JroAel. UenoBek yMenblil, MepBbie
WU3TOTOBIICHUS OpyAUl Tpyaa. UenoBek npsAMOXOASAIINAN U IEPBBIM BBIXOJ JIFOJEH 32
npenensl Adpukn. YemoBek reiiens0eprekuii — 00Iuii MpeI0K HeaHIePTATbCKOTO
YeJIOBEKa M YEJIOBEKAa Pa3yMHOro. YesnoBEeK HEaHIEPTaIbCKUM KakK B JIFOJEH
XOJIOJJHOTO KJuMMaTa. YeJlOBeK pa3yMHbId COBPEMEHHOIO THUNA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpenenamu Adpuku. [laneoreHetnka wu
MaJICOTEHOMMUKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSLUAX
yesnoBeka. MyTanMoHHbIM mpoiiecc W mojguMopdusM. [lomynsiiMoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.
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UYenoseueckue pacel. Ilonarue o pace. bombluime pacel: eBponeougHas
(eBpa3uiickasi),  aBCTpaJiO-HETpoWAHas  (PKBATOpHabHAsi),  MOHITOJIOWHAS
(a3uarcko-amMepuKaHcKkas). Bpemss M myTH paccelieHHsl 4delloBeKa MO IUTaHETe.
EnunctBOo  4yenoBeueckux pac. HayuyHas  HECOCTOSITENIBHOCTH — pacus3Ma.
[Ipucnoco6yieHHOCTh 4YeJOoBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpepbl.
Bnusinue reorpaduueckoil cpespl u aperida reHoB Ha MOp(OTIOTUio U HU3HOTIOTUIO
YeJI0BEKa.

MexaucuMIuInHapHbple  MeToJbl B (usuueckoil  (OMOJIOTrHYECKOM)
AHTPOMNOJIOTHHM.  DBOJIIOLIMOHHAS ~ QHTPOMNOJIOTUST W MAJC€OAHTPOIOJIOTUs
YEJIOBECUECKUX TMOMyNsAlui. broconuanbHble MCCIEAOBAHUS MPUPOAbl YETOBEKA.
UccnenoBanue K03BOMIONUKM OMOTOTUUECKOTO U COIMATILHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeTOoIbI aHTPOIOIOTUNY, «[ 0JIOBHOM MO3T YeJIOBEKa,
«YenoekooOpa3Hbie 00€3bsiHBIY, «CKeNeT YenoBeKa M CKEJIET IIMMIIaH3e»,
«PyauMEHTHI U aTaBU3MBbI», «/[BUKYIIUE CUIIbI aHTPOIIOTE€HE3a», «DBOITIOIMOHHOE
IpEBO  YeJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
npAMOXOIAIINI», «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl ~TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJIOTHYECKUMH U OUOJECHCKMMHU CHOKETaMH TPOMCXOXKICHUS YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna IMUMIIaH3€, MOAEIb KUCTH YEJI0OBEKA U KUCTH IIIMMIIAH3E,
MOJEJH TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBS3aHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apok/ieHne 1 pa3BuTre dKonoruu B Tpyaax A. 'ymGonbpara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. Cykauéa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHU.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpoJIHbIe W JabopaTopHbie. MoaenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIIel Cpelibl: TOKATbHBIN, PEeTHOHAIBHBIN U TJI00ATbHBIMH.

3HAaYEHHE OKOJIOTMYECKMX 3HAHUW JUISI  YEJOBEKa. JKOJIOTHUYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C Mpupoaoi. @opMupoBaHHE
3KOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.
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JdemoHcTpanumn

[loptpets: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipl 1 cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEN Cpenb».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAHUNY.

Tema 7. Opranusmsl U cpea O0UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpororenusie. O01ume
3aKOHOMEPHOCTH AEHCTBUSl 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHil M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJiormueckuii dakrtop. JleicTBue Temmepatypsl Ha
opraHu3Mbl. [loMKnIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorudeckuit ¢aktop. IlpucmocobieHus pacteHui K
nojep>kaHuio BogHoro Oamanca. Knaccudukanusi pacTeHU MO OTHOIICHHUIO K
Bojie. [Ipucnoco6ieHus >KMBOTHBIX K M3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKO-XUMHUYECKUe
0COOEHHOCTH cpesl oouTaHus opranu3moB. [Ipucnoco0iaeHns opraHu3MoB K )KU3HH
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4yHbie pUTMBL. [IpUCTIOCOOIEHHOCTh, OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUH JKU3HU.

XKuzuennsie popMbl opranu3MoB. [lousaTre o sxu3HeHHOM hopme. Ku3HeHHBIC
dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBHI,
OJTHOJICTHHE TPaBbl. JKuU3HEHHBIC (HOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotuueckue daktopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIINS,
XUIIHUYECTBO, cuMOK03 u ero ¢opmel. [lapazuTusm, koomepaius, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJICOHHUYECTBO). Herpoduueckue
B3auMojeicTBUs  (Tomuueckue, (dopuyeckue, padbpudeckue).  3HaAUCHUE
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OMOTHYECKUX B3aMMOJICUCTBUUA I CYIIECTBOBAHHS OpPraHU3MOB B Cpelie
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuipl u cxembl: «Okojorudyeckue (axkroper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerioKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KHUBOTHBIC», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl oOOWUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacteHuiy, « KusHeHHbIE (OPMBI AKUBOTHBIXY, « IKOCHCTEMA
IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro Jjecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHnus», «Cumobmo3,
«KomMeHcanmzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHEIOOUBBIX W TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul U KOJUICKIIUH TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3BEpei, repOapuu
pacTeHuil, oTHocSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapuM M KOJUICKIIMM pACTEHUHW ¢ SKMBOTHBIX, O0JaJaloIUX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUN U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIHMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHUM M3 Pa3HbBIX
MECT OOUTaAHUS.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsust ~ Kak
Ouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, GU3HMUECKHX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynauuii. OCHOBHbIE TMOKa3aTeNM MOMYJSLHUH: YHUCIEHHOCTh, IJIOTHOCTD,
BO3pacTHasi W TOJOBasg CTPYKTypa, pOXKIAEMOCTb, HPUPOCT, TEMI POCTa,
CMEpPTHOCTh, MUTpAIUSL.

DKoJioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCICHHOCTH MOMYJISIHUU.
JluHaMuKa TONyJSIIUKM W €€ peryisuus. buoThyeckuil moTeHUuan MOMyJIsIUU.
MopaenupoBaHue JUHAMHUKU MONyJsiiuu. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJALUN: poJib (PAaKTOPOB,
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3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUAOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb skoimormyeckon Humu Jk.J. XatumHcona. Pasmepsl dKosornyeckoun
Huy. [loTeHumanpHas U peain30BaHHAs HULIH.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpPAaTETHH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAEHUS W MUIpPALUMN JKUBOTHBIX. bHoOJIOrH4ecKue
WHBa3UM 4y>KEPOIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomyisiquu», «Bo3pacTHble  mupamubl
nonyaanun», «CKOpPOCTb  3aCEIEHUS OBEPXHOCTH 3€MJIM  PAa3JIUYHBIMHU
opranuzMamMmn», «Mogeinb skosiornueckort Humm k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopuas padora «IIpucrnocobnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkon0rusi co0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3u MeExXIy
opraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enmum W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOcHcTeMax. KpyroBOopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IIOKa3aTeIu IKOCUCTEMBI. briomacca 1 mpoayKuus. DKOJIOTHYECKHE
nUpaMuU/Ibl Yhcell, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKLUECCUM M UX MPUYUHBL. AHTpPOIIOIE€HHBIE BO3JICUCTBUS Ha
cykneccuu. KnmnmmakcHnoe cooOrmiectBo. bruopaznooOpasue u moiHOTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKOCcUcmembl Mopeli U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, NyCMmbvlHb.

AHTpOIIOT€HHBIE 3KOCHUCTEMBI. Arpo3kocHucTeMa. ArpoueHos. Pasnuuus
MEX1Y aHTPONIOT€HHBIMU U MPUPOTHBIMU SIKOCUCTEMAMMU.

Ypb6oskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucTeM. [opoackas
bnopa u ¢ayna. CunanTponuzauusi Tropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
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3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponb kackadHo2o 3ggekma u udos-20ughukamopos (Kirouegvlx
8U008) 6 hyHKyuoHuposanuu s3xocucmem. llepeHOC PHEPTUM U BEIIECTB MEXIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWUYUBOCTh OPraHU3MOB, MOMYJISIIUN U DKOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3ACHCTBUH.

Mexanusmol 86030eticmeus 3a2psA3HeHUl PAZHbLX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
IKOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeus. Meroaoaorus
MOHHUTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuet u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKocHCTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTrO Jiecay, «DyHKIIMOHAIbHBIC
I'PYIITBI OPTaHU3MOB B KOCHUCTEMEY, «KpyroBOpOT BelecTB B IKOocUcTeMEy, «Llemu
nuTaHus  (MacTOWIIHAS, JETPUTHAsS)», «ODKOJOTHYEeCKas MHUpaMHaa YHCEID»,
«IKonoruyeckas mUpaMmia OMOMacch», «IKOJOTHUYECKasl MUpaMuia SHEPTUN»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArpoleHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem».

Oo6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0oIKOCUCTEMBI».

JlabopaTopHass pa6ora «l3yueHue pa3HOOOpa3us MEITKUX ITOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKYpCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€JbHHK, HA CYXOJIOJbHBINA WM TIOWMEHHBIN JIYT, 03€pO, OOJI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o000j0Yka 3eMiIM, TJ€ CYIICCTBYET HWIIH
CylllecTBOBaja »kU3Hb. PazBuTue npeacrasieHuid o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6aactu 6uocheps! u e€ coctas. JKupoe
BEIIECTBO OMOC(hEpHI U ero (PYHKITHH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouochepsl. OcodbeHHocTH Onocdepsl Kak
ro0anpHOM 3K0cucTeMBl. J[MHAaMUueckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMUYECKHE IUKIIBI (YTIIepoaa, a30Ta). PUTMUYHOCTD SIBIICHUN B
ouocdepe.
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3oHanbHOCTH Ouochepsl. [loustue o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOWHBIE Jieca, CMEIIaHHbIE M IIHPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOMTUYECKUE JIECA, BRICOKOTOPhA. KilnMaT, pacTUTENBHBIN U AKUBOTHBIN
Mup OMOMOB CYIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «l'eocdepsr 3emmuy», «KpyroBopor azora B mpupoe»,
«KpyroBopot yriepoga B mipupone», «KpyroBopor Kuciopoaa B TPHUPOIL»,
«KpyroBopoT Boabsl B mpupojae», «OcHOBHBIE OMOMBI cyminy, «Knumatnueckue
nosica 3emnm», «Tynapay», «Taiira», «CMmemannasiii gecy», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycTeiasay, « Tponuueckuii gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpy:Ka0IIas cpeaa

DKOJIOTMYECKHE KPU3WCHI M WX TMpUYMHBL. Bo3jelcTBue deloBeka Ha
o6uocdepy. 3arpszHeHne BO3ayHON cpeabl. OXpaHa BO3ayXa. 3arpsi3HeHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbsl. OXxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/ICHCTBUE HAa PACTUTEIBHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansiembie mnpuponnsie Tepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0TMUYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA U MPUPOJIBI.
PanvonanbHO€ ~ MPUPOJOMONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasuss 3emau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIIEICTBHS.

Pa3BuTHEe METOJOB MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
nporieccoB. CucmemHvle ucciedosanus nepexoda K pecypcocbepezaiowell U
KOHKYPEeHmMOoCcnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcul.
Hayuonanvuvie ungopmayuonuvie cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHogvl
sKOpeadburumayuy dKocucmem u Ccnocob6o8 0Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHbIX IKOCUCHIEM.

JdemoHcTpanumn

Tabnuiibl 1 cxembl: «3arpsa3Henue aTMochepbl», «3arpsi3HeHUE TUAPocPeph,
«3arpsizHeHue nouBbly, «IlapHukoBslil 3¢ dexT», «Ocobo oxpaHseMble TPUPOTHbBIE
TeppuTOpUnY, «MOJEH YIPABISIEMOTO MUPAY.
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O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHON KHUTH pernoHa.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/ITHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U PEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPaMMBbI MO OUOIOTHUU
BBIICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCA POCCUNCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluuue momusayuu K OOydeHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICIA M CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, HICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PAa3BUTUSI BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)KE€HHs, OEpPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOILIECCE pean3aliid OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOU JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTh IPakKAAHCKOM MO3UIIUU 00YYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPAaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
IPOCKTOB, PEIICHUU Y4eOHBIX M T[O3HABaTEJIbHBIX 3a/lad, BBHINIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HBIMU YOCXKJIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHIO OINIMOHEHTOB IMpPU OOCYXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPakTaHCKOW UIEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KE€HHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Inepe PonuHou, roproctu
3a CBOM Kpail, cBor0 PomauHy, CBOW S3bIK M KYyJIbTYypy, IMPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCUUCKUX Y4YEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTMH, TOHUMAaHUS 3HAYCHHUA OWUOJOTMM B TO3HAHUHU 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOIO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBaHMS KYJbTYPbI 310POBbSl U
IMOIMOHATBLHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
nUTaHue, COOJII0ICHUE TUTUEHNYECKUX TTPaBUI K HOPM, COaTaHCUPOBAH HBIN peKUM
3aHATUA W OT/AbIXa, peryispHas (Quisnueckas aKTUBHOCTB), OEpexKHOTO,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30IacHOr0 MOBEJACHUS B CUTYAIUSAX, YIPOKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AKTHBHOM JI€ATEIbHOCTH TEXHOJIOTHYECKOM M COLMaIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO €STEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccud U peaTn30BbIBATH
CcOOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSHXKEHU U BCEU )KU3HU;

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTMUYECKU 11€J1eCO00pa3HOe OTHOLIEHUE K MMPUPOJIE KaK UCTOUHHKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TIPH N3YUECHUN OMOJIOTHH 3HAHUS
U YMEHHMS TpU PEIICHUH TMpoOJIeM, CBSI3aHHBIX C  PalMOHAIbHBIM
MPUPOJIONONIB30BaHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUS B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHA B HKOCHUCTEMaxX, OXpaHy BHUOB,
aKocHucTeM, Orochepsl);
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AKTUBHOE HENPUATHUE NEUCTBUHI, IPUHOCALLUX BPEJ OKPYKAIOLIEU IPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
NPEINPUHUMAEMBIX NEHCTBUN U NPENOTBPALIATD UX;

HaJIU4ME Pa3BUTOIO SKOJOTHUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OIbITa NEATEIIbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU AEATEIBHOCTU DKOJIOTUYECKOU
HaIIPaBJIICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYpbhl KaK CpEACTBa
B3aMMOJICHCTBUSI MEXKAY JIIOABMU U TTO3HAHUSI MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpelCTaBleHus 00 OKpYXKAIoIIeM MHpE Kak O €IMHCTBE MPHUPOIbI, YeJIOBEKa U
oOmecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIUICHHH MpoOJeM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh PEeCcypcHbIC  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJIa U3 TII00ATBHBIX IKOJIOTHUYECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIIIEHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOmMXCs, (HOpPMHUPYEMO
P U3y4eHUU OMOJIOTUH;

MIOHMMAaHWE CYUIHOCTH METOJOB IO3HAaHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM WUCIIOJIb30BATh IMOJy4aeMble 3HaHHS [Ji1 aHalu3a W
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MCHECHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB o
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEJIBHO HCIIOJIb30BaTh OHOJIOTMYECKHE 3HAHMS IS
pelieHus npooyieM B peajlbHbIX )KU3HEHHBIX CUTYAIUsAX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHMOJIOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIFOYAIOT: 3HA4YUMble 71 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIINXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCJe0BaHre, HAOII0IeHNEe, U3MEPEHHE, DKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIC
yueOHble JeicTBUS (MMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue GopmMupoBaHrue (PyHKIIMOHATLHON TPAMOTHOCTH U COLIMAJIBHOM
KOMIIETCHITUM  OOYYaloOlUXCs, CIOCOOHOCTh OOY4YalONIUXCS  HUCIIOIb30BaTh
OCBOCHHBIC MEXKIUCIUTUIMHAPHBIC, MUPOBO33PEHUCCKNE 3HAHUS U YHUBEPCAIbHBIC
ydeOHbIe IeWCTBUS B MIO3HABATEIILHOW U COLIMAIBHOM MPaKTHKE.

B pesynbrare u3ydeHus OMOJIOTHH HA YPOBHE CPEAHETr0 00I1Iero 00pa3oBaHus
y oOyuaromerocs OyayT chOpMUpPOBaHBI TI03HABATENILHBIE YHUBEPCAJIbHbBIC
ydeOHbIe JCHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCAJIbHBIC YUYeOHBIC EHUCTBUS,
peryJIsSTHUBHBIC YHUBEPCAIbHBIC yUeOHbIE JEeHCTBHSI, COBMECTHAS JCATEIHLHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPaXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JefCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHE TeHCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHa)IM3a, CMHTE3a, CPaBHEHHUS, KJIacCH(PUKAIIUN, 0000IIECHMS ), PaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAessaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTAThI ACATCIBHOCTHU C MOCTABICHHBIMU IEIISMHU;

KCTIOJIb30BaTh OMOJIOTHUYECKUE TIOHATHS 71 00BbICHEHHS (DAKTOB M SIBICHUI
YKABOW MIPUPOJIBIL,

38



CTPOUTH JIOTMUECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSATH CXEMHO-MOJIEIbHBIEC CPEACTBA JIJIs TPEICTABIEHUS CYIIECTBEHHBIX
CBS3¢d W OTHOIICHHM B M3y4yaeMbIX OMOJOTMYECKUX OO0BEKTaX, a TakxKe
IPOTUBOPEUU PA3HOTO pOJAA, BBISIBICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
UCTOYHHUKAX;

pa3palaTrbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YUETOM aHaliu3a HMEIOIIUXCS
MaTepHualbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B J€ATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIIEHUBATh PUCKU MOCIIEICTBUN NESTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATE pa0OTy B YCJIOBUIX PEaTbHOT0, BUPTYaJIbLHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pPa3BUBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON M TTPOCKTHOMN JIESITEIBHOCTH,
HaBbIKAMU  pa3pelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJOB PEIMICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB MO3HAHNUS;

UCIIOJIB30BAaTh PA3JIMYHbIE BUIbl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HaHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3OoBaHUI0 W TNPUMEHEHHI0 B Y4YeOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YY€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIM THI MBIILICHHS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMU NIOHATUAMHU U METOAAMU;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBIIATH MPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJBUTATh TUIIOTE3Y €€ PELICHUs], HAXOIUTh apPIYMEHTHI 11 J0Ka3aTeIbCTBA CBOMX
YTBEPKACHUH, 3a1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHAJU3HPOBATH IMIOJYYECHHbIE B XOJE€ pELICHUS 3aJayd  Pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
NEeNCcTBUS B MPOPECCUOHATIBHYIO CPENy;

yMETh TMEPEHOCUTHh 3HAHMS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJaCTh
KU3ZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTe;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONNE ATbTEPHATUBHBIC PEILICHUSI.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-IOMYJSPHOM JuTepaType, OHMOJIOTMYECKUX CJIOBaApAX H
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
MH(POPMAINIO Pa3INYHbBIX BUAOB U (HOPM IPEICTABICHUS, KPUTUIECKH OIICHUBATH
e€ JJ0CTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTD;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouonornueckoit nHGOpMaIUU, HEOOXOIUMON JIsl BBITIOJIHEHUS YU4EeOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYpPy aKTUBHOTO MICTIOIH30BAHUS PA3IMIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoit nHGopManuu (CXembl, rpauKH, TUArPAMMBI, TAOIHIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oouonornyeckoil uHOpMaLUEN: TPUMEHATh XUMHUUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (HOpMYJbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoO0pa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HaTJIATHOCTH;

BJQJI€Th ~ HABbIKAMHU  pACIO3HABAaHUS M 3alIUTHl  WHGOpMAINH,
nH(OPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmeHue:

OCYILECTBIISATh KOMMYHUKALIMU BO BceX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JUCKYCCHU MO CYHIECTBY OOCYy»XAaeMOM TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCUTENIBHO BBIIIOJIHEHUS IpeaIaraeMoil
3aJlauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUI IPYIMX YYaCTHHUKOB
JMaiora Wi JUCKYCCUN);

pacrno3HaBaTh HEBepOalbHBIE CpEACTBA OOIICHHsS, TOHMMAaTh 3HAUYCHUE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYaTh KOHQIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CTIOCOOAMU OOILICHHS M B3aWMOJACWUCTBHUSA, MOHUMATh
HAMEPEHUs APYTUX JIIOJIeH, MIPOSBIATh YBaXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOppEKTHOU popme GOpMyITHUPOBATH CBOU BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.
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2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBUAYaTbHOU
paboTHI MPU pelICHUH OMOJIOTHYeCKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYIIOBBIX ()OPM B3aMMOACHCTBUSI IPU PEIICHUH YU4eOHOU 3a/1auu;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WieHa KOJUICKTHBA;

OpUHUMATh II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIAThH IUIaH JCHCTBHM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia M KaXJA0T0 Y4aCTHHUKA KOMaH/ bl B OOIIIHiA
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIITh TMO3UTHUBHOE CTPATErMYECKOe TIOBEJCHHE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMH AeHCTBUSIMH:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICHCTBUSIX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a/1a4l B 00Opa30BaTEIbHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUSI TPOOIEMBI C YUETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAHUINH B
pa3HbIX O0OJIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATECIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pPePIEKCUU Il OUEHKH CUTYyallMH, BbIOOpa
BEPHOT'O PELIEHUS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHIKEHHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OpUHUMATH ce0sl, MTOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JAPYTHUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHble peE3yNbTaThl OCBOCHMS COJEpKaHMUS Y4YEOHOro MpeameTa
«buonoruss» Ha yrayOnEHHOM YypOBHE OPHEHTHPOBAaHbI Ha oOecredyeHue
npoduiabHOTO  00ydeHUs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, MHTEPIPETALMH U TPEoOpa30BaHUI0 3HAHUM, BUJIBI EATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TAKKE B
peaNbHBIX KU3HEHHBIX CUTyanusiX. [IpeqMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buomorus» B 10
Kjlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUHU E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOABI W  PEHICHWH TPOOJIeM  PalMOHAIHHOTO
IPUPOJIOTIOIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJI0ruH;

BJIQJICHHE CHCTEMOW OHWOJOTMYECKMX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONME OHOJIOTHYECKNE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, M3MEHYHUBOCTh, POCT WU Pa3BUTHUE), OMOJOTMYECKUE TEOPUU
(xnetounast Teopust T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocomMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTr000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3Hs
MMOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUICHUSI, YUCTOTHI TaMeT, HE3aBHUCHUMOTO
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HacienoBaHus 1. MeHnensa, TIOMOJOIMYECKMX pPANOB B HACIEACTBEHHOM
m3menunBoctu H. V. BaBuiioa), npuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, PaCTEHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTEeHMM, JKUBOTHBIX, 4YEJIOBEKa, TMPOILECCOB KU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKA, OMOJOTHYECKUX
nporueccoB: oOMeHa BellecTB (MeTadon3M), MpeBpalleHUs] YHEPruu, OpOoKEeHHUs,
aBTOTPO(HOTO U TETEPOTPOPHOTrO THUMOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WHJIUBUAYAJIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTE€HE3a),
B3aUMOJICHCTBHS T€HOB, T'€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOWJaMH KIETKH M HX
(GYHKIUMSAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH U UX (QYHKIUSAMHU, MEXIY
opraHaMud M CHCTEMaMH OpPraHOB Yy pPAaCTeHHH, >KUBOTHBIX M 4YEJOBEKa U HX
GYHKIUAMHA, MEXIY CUCTEMaMU OpPraHOB M WX (PYHKIHUSAMHU, MEXKAY d3TarnamMu
oOMeHa BelIeCTB, ATarlaMy KJIETOYHOTO IIMKJIA U KU3HEHHBIX IIUKIOB OPTraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTUIIOM H
dbakTOpaMm cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JI0KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISIT IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXY UCCIIETYEMBIMH OMOIOTHYECKUMH MPOIIECCAMU U SIBICHUSMU, JENaTh
BBIBOJIbI U MIPOTHO3bI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIHTATOB;

YMEHUE BBIMIOJNHATh J1aOOpaTOpHBbIE W MpaKTUYeCKue paboThl, COOII0IAThH
IpaBWIIa MpHU padoTe ¢ yI4eOHBIM U Ta00pPaTOPHBIM 000PYIOBAHNEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HMX HAKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIU3UPOBATH MOJYYCHHBIC
pe3yAbTaThl U JeiaTh BEIBOBI,

YyMEHHE y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OHOIOTHH,
AKOJIOTUM U MEAMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
MyOJIMYHO  TPEACTaBISATH  IOJYyYEHHBbIE  pe3yJbTaThl HAa  YYEHHYECKHUX
KOH(EPEeHIUAX;

43



YMEHHUE OIIEHHWBATh AITUYECKHE AaCHEKTHl COBPEMEHHBIX HCCJIEAOBaHUN B
obJsiacT OMOJIOTUM U METULIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OILIO0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHHUE T€HOMAa U CO3/JaHHe TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHanTbHON
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEIAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJILCKOI0 XO3SICTBA, MUIEBOM MPOMBIILICHHOCTH, YTIYOJISTh MO3HABATEIHHBIM
UHTEpEeC, HAIIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OpOJOJKEHUE OMOJOrMYEecCKOro Oo0pa3oBaHUs B  OpPraHU3alUSIX CPEIHEro
npoeccuOHaIbHOTO U BBICILIET0 00pa30BaHUS.

[IpeamerHbie pe3ynbTaThl OCBOCHHUS yueOHOro mpenmeta «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUKW O MECT€ U POJIM OUOJOTUH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTUUCCKUX
npo0JieM 4YeloBEeYeCTBA, a TaKKe B PEIICHHMH BOMPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHHMH IIEHHOCTHOTO OTHOIIEHUS K TIPHUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
OTpeJIeIeHHs] M TOHMMAaHHUE CYIIHOCTH OCHOBOIOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, JKOcHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPHUH
(oBomtonnonHast Teopus Y. JlapBuHa, cCHHTETHYECKasi TEOPHUS DBOJIONUHN), YUCHUS
(A. H. CeBepuoBa — 0 nmyTgx U HampaBleHUsX 3Bosironuu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau m B. BaiinGepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKON NupaMuIbl 3HEpruu), runoresbl (rumore3a «mupa PHK» V.
['unGepta);

YyMEHUE  BIJIAJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOro  IO3HAHWI,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIICTIOBAHUSAX KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, M3MepeHue, HabIo/IeHne, IKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICIATh CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIET0, ABIKYIIETO W Pa3pBIBAIOIIETO
€CTECTBEHHOT 0 0TOOpa, aJUIONATPUUECKOr0 M CHMIATPUYECKOTI0 BUI000pa30BaHuUsl,
BIUSIHUSL ~ JIBIDKYIIMX ~ CWJI  DBOJIOIMM  HA  TeHODOHA  MOMYJALNH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHuUsl, YepeIOBAHUS HAMPABICHUN
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;
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YMCHHE YCTAHABIHMBATH B3aUMOCBS3M MEXAY MPOIECCAaMH DBOJIIOIHH,
JIBIKYIIAMA CUJIAMHU aHTPOIOTECHE3a, KOMIIOHCHTAMH Pa3UYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
IPUCIIOCOOJIGHHOCTh BUJIOB K cpele oOuTaHusl, a0MOTUYECKUX M OMOTHYECKUX
KOMITOHCHTOB ~ DKOCHUCTEM, B3aMMOCBS3€l OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEHU MECTHOCTH,;

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIS J0Ka3aTeIbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTraHU3MOB U Cpebl OOUTaHUs, CIMHCTBA
YEJIOBEYECKUX pac, HEOOXOIUMOCTH COXPAaHCHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS MMPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3aa9H, BBISBIATh IPUYUHHO-CIIC/ICTBCHHBIS
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHMH ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
paBuja pu pabore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh X IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYs LETb HCCIEJOBaHUS, aHAJIU3UPOBATh MOJYYCHHBIE
PE3YNbTATHI U JCNIaTh BHIBOJBL;

yMEHHE YYacTBOBaTh B y4eOHO-HMCCIEIOBATENbCKON paboTe Mo OHoIoruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYEHHbIE  pE3yabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0aX MPEIOTBPAIICHHUS
r1o0aabHBIX H3MEHEHUH B Onocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTETHHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOMN
POMBINIEHHOCTH, YrAyOJsaTh TMO3HABATEIbHBIM WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIECH  mpodeccun W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPTaHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO H
BBICIIIETO 00pa30BaHUA.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
N HaumenoBanun | KojmuecTBo 4acoB DJIeKTPOHHBbIE
" | epa3zenoB u (undpoBbIe)
n/ Bcer | Konrpoabn | IIpakTHueck
TEeM o0pa3oBaTejibHbIE
n 0 ble padoThl ue padoThl
NMPOrpaMmblI pecypcsl
bubmmoreka [{OK
1 Buonorns kax 1 https://m.edsoo.ru/7f41
Hayka €292
YKUBEIE bu6mmnoreka [IOK
2 CHOTEMEL F X ) https://m.edsoo.ru/7f41
€292
W3yYCHUE
bu6moreka [IOK
3 Buomorns 2 05 https://m.edsoo.ru/7f41
KIIETKH c292
XUMHUeCcKas bubmnoreka IIOK
4 opraHusanus 10 2 1 https://m.edsoo.ru/7f41
€292
KJIETKHU
CrpoeHue u bubnmnoreka LIOK
5 PyHKLIHHK ) 1 2 https://m.edsoo.ru/7f41
€292
KJIETKU
OOMeH bu6mmoreka [JOK
BEIIECTB U https://m.edsoo.ru/7f41
6 HpEBpAILCHUE 9 1 1 €292
SHEPTHH B
KJIETKE
Hacnencrsenna bu6mmoreka [JOK
7 st “”HGOpMAITUs 9 1 05 https://m.edsoo.ru/7f41
U peanu3anus €292
€€ B KJIETKE
bu6mmoreka [JOK
8 KusHeHHbIi 6 1 https://m.edsoo.ru/7f41
LMK KIIETKU €292
CrpoeHne u bubmuoreka [JOK
9 dyHKLIHK 17 1 15 https://m.edsoo.ru/7f41
€292
OpraHU3MOB
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Pa3zmHOXeHHE U bubmmoreka [IOK
10 pasBuTHe 8 15 https://m.edsoo.ru/7f41
€292
OpraHu3MoOB
I'enernka — bu6mmoreka [{OK
HayKa o https://m.edsoo.ru/7f41
11 HaCJIEJACTBEHHO ) 0.5 €292
CTH U
N3MCHYNUBOCTU
Opra’Hu3MoOB
3aKOHOMEPHOCT bubnuorexa [JOK
https://m.edsoo.ru/7f41
122 " 10 1 >
HAaCJIEICTBEHHO €292
CTH
3aKOHOMEPHOCT bubmorexa [IOK
13 " 6 1 https://m.edsoo.ru/7f41
€292
N3MCHYNUBOCTHU
bu6moreka [IOK
1q | Temeruka 3 05 https://m.edsoo.ru/7f41
YeloBeKa ' €292
bu6moreka [IOK
15 | Cemexuma 4 1 https://m.edsoo.ru/7f41
OpPraHU3MOB €292
buorexnonorus bu6mmoreka [JOK
u https://m.edsoo.ru/7f41
16 4
CUHTETHYECKAS c292
OunoJIoTHs
17 PezepBHOE 1
BpeMs
OBUIEE
KOJIMYECTBO
102 13
YACOBIIO
I[TPOT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumenoBanmue
(uudpossbie)
n/ | pasgenoB uteM | Beer | Konrpoasn | Ilpakruuec
oOpa3oBaTte/ibHbIE
1| NMporpamMmMbl o ble padoThl KHe padoThl
pecypcsbl
3apoxaeHue u bubnuotexa [JOK
pa3BHUTHE https://m.edsoo.ru/7f41
1 SBOJIIOLMOHHBIX 4 €292
MpEeICTaBICHUI
B Ononoruu
MHKPOSBOITIOLH bu6mmnoreka IIOK
2 g K ed 14 2 ) https://m.edsoo.ru/7f41
€292
pe3ynbTaThl
Makpo3BOIHOLH bubnuorexa [IOK
3 g K ed 6 1 https://m.edsoo.ru/7f41
pe3ynbTaThl €292
TIpOHCXOKACHHUE bubnnoreka LIOK
4 W pasBUTHE 15 1 15 https://m.edsoo.ru/7f41
€292
YKU3HU Ha 3emJie
IIpoucxoxaenue bubmmorexa LIOK
5 qeIOBEKA — 10 1 1 https://m.edsoo.ru/7f41
€292
aHTPOIIOTEHE3
DKOJIOTUSl — bubmuoreka [JOK
Hayka o https://m.edsoo.ru/7f41
B3aMMOOTHOIIEH €292
USX OPTaHU3MOB
6 u 3 0.5
HaJIOpraHu3MeH
HBIX CUCTEM C
OKpYXKarolen
cpenou
bu6mmoreka [JOK
7 OpraHu3MBI 1 9 15 https://m.edsoo.ru/7f41
cpena oOuTaHus €292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bubnuoreka [IOK
8 JKOTIOTHS OB 9 05 https://m.edsoo.ru/7f41
U MOMYISAHAN ' €292
DKOJIOTHS bubnuotexa [JOK
COOO0IIECTB. https://m.edsoo.ru/7f41
o DKOJIOTUYECKHUE 12 2 0.5 €292
CHUCTEMBI
buocdepa — bubmuoreka [IOK
10 rIo0ampHas 6 https://m.edsoo.ru/7f41
IKOCUCTEMA €292
YenoBek u bubnuotexa [JOK
11 OKpYKaIoIas 6 1 https://m.edsoo.ru/7f41
12 PesepBHOE 8
BpeMms
OBILEE
KOJIMYECTBO
YACOB I10 102 75
I[MPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

3axapoB B. b. buonorus: O6mast Ouonorusi. YriyOneHHbIH ypoBeHb. 10
kiace: yaeonuk /3axapoB B. b., MamonToB C.I'., Connn H.U., 3axapona E.T.
— 6-e u31., crepeorurt. — M.: Jlpoda, 2018. — 349c¢.

3axapoB B. b. buonorus: O6mast Ouonorusi. YriyOneHHBIH ypoBeHb. 11
kiace: yaeonuk /3axapoB B. b., MamonToB C.I'., Conun H.U., 3axapora E.T.
— 5-e¢ m31., crepeorurt. — M.: JIpoda, 2019. — 256¢.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

A.JO.Nonnesa. A.B.Topranos. buosnorus B cxemax u Tabimmax IKCMO
Mocksa. 2012 1

I'. W. Jlepuep. buonorus. [lonHpli cipaBOYHMK 71 MOATOTOBKU K E I 3. M.
Actpens 2012 1

I'otoBumcs k EI'D. O6mas 6uonorust M Jlpoda 2022 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. Obmas 6uonorus. KoHTponbHBIE M3MEpUTENbHBIC MaTepraisl M
[Ipocsemenune 2012 r

N.P. MyxamemxanoB. Mactepckast yuntens « TecTbl, 3aueTsl, Oiunonpocst 10-
11 xmace» M «BAKO» 2017 r

O6mas 6uonorus: Yueonuk / [Tox pen. KoncrantuaoBa B.M.. - M.: Academia,
2018. - 704 c.

Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YueOHuK 1715
o011eo0pa3oBatenbHbIX yupexaeHuid: basossiil yposens / H.H. BopoHniios. -
M.: IIpocs., 2022. - 304 c.

Heima-Cuonuniikas, M.A. O011ast u caHuTapHass MUKPOOHOJIOTHS C TEXHUKOU
MHKPOOHOJIOTUYECKUX HCCIe0BaHui: YueOHoe mocooue / M.A. Jleiima-
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Cuonunxas. - CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas teTpanp no obuieit ouonoruu: 10-11 knacc: k:
VYueOnuky B.b. 3axaposa, A.I'. Mycraduna, B.J. CuBornazosa, H.M.
UYepnosoii "O6mas ouomnorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa,
A.Jl. Kynaes, B.. CuBornasos. - M.: Ok3ameH, 2. - 157 C.

T A JloBkoga. [ToaroroBka k onuMnuagam mo ouosoruu 8-11 kimaccos. M
Atipuc-tipecc 2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

www.informika.ru - snextponssiit yueonuk "buonorus” (sep. 2.0 - 2000) u3
nukiia "O6y4aroniye SHIUKIone A", - YueOHbIH Kypc, KOHTPOJIbHBIC
Bonpockl. (Kak monb3oBathes - M. "Ilomorp".)

www.college.ru - pazagen "OtkpbiToro kotemka" no buonorun. YueOHuK,
moxenu, On-line TeCThI, yUUTEITIO.

www.skeletos.zharko.ru - "OnopHo-aBurareabHast cucTeMa JejaoBeka'.
OO6pa3zoBartenbHbBIN caliT 1Mo npeaMery buosnorus, kypc Uenosek. CTpoeHue
ckeneta. Mplimeunas cucrema. Kak 3to padoraer. [IpunoxkeHus: 2 cKelneTHBIX
SHIUKJIIONICIUU; ITIS1 YUUTENS - YPOKH, JIA0OpaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buosorus ot Jlanel. HoBocTr 1 0030p6I 110
ouonorun, skosioruu. [IpodieMsr u Teopun. EcTh TEeMaTHUeCKHe BBITYCKH,
doToranepeu, onorpaduu BETUKUX YUCHBIX, CIICIICIIOBAPD.

www.bio.1lseptember.ru - mus yaureneit "5 uny Ha ypok buonoruu". Crateu
no: boranuke, 30010run, buomoruu - Yenosek, O01ei 0M0I0TMH, DKOJIOTHH.

www.bio.1lseptember.ru - razera "buonorus" (MexIy BEIXOIOM OYEPEIHOTO
HOMeEpa Ta3eThl U MMOSBICHUEM ITOJIHOTCKCTOBON BEPCUH HOMEpa Ha caiTe
YCTAHOBJICH T'0JIOBOW WHTEPBAJI)

www.kozlenkoa.narod.ru - Otot caiit Ko3nenko A.I'. - npernogaBaTens u s
MpernoaBaTescH, I TeX, KTO YUUTCS CaM M YYHUT IPYTUX; OYHO U
JUCTAHIIMOHHO, OMOJIOTUH, XMMHH, IPYTUM MPEAMETaM - C IIOMOIIBIO
KomInbloTepa u MiuTepHer.

www.nsu.ru brosiorust B Borpocax u OTBETax - y4eHble HOBOCUOUPCKOIO
AKaieMropojika OTBEUarOT Ha BOIIPOCHI CTAPIIECKIACCHUKOB.
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www.websib.ru - pasnen "buonorus" HoBocubupckoii o0pa3oBaTebHOM CETH.
[TonOopka MaTepuaioB U CCHIIOK (TIPOTPAMMBI, TPOSKTHI, MATEPUAITBI Y YPOKY,
aOUTYpHUEHTY).

www.nrc.edu.ru - "buosiornyeckas KapTiHa Mupa" - pas3ies JSKTPOHHOTO
yueOHuka "KoHienimu coBpeMeHHoro ectectso3Hanus"". Konneniuu
MIPOUCXOXKIEHUS )KU3HU U Teopuu »Botonnu. (Ilepexoa mo cchlike BHU3Y
"anee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak
sunukonenus. (O6bem nHdopmanuu Brneyatiser.) BeiopaTs OyKBY, OTKpOETCS
CTpaHHUILIA ¢ IBYMs OOJBIIMMH KOJOHKaMH Ha3Bauuii: Pactenus u JKusoTHbie.
Bri6upaem 1o Ha3BaHUIO - OTKPBIBAETCS OMKCaHue U (PoTo.

www.filin.vn.ua - "®unua" - HUTFOCTPUPOBAaHHAS SHIIMKIIONEIHS KUBOTHBIX. K
CO’KaJICHUIO HE BCe pa3fenbl roToBbl. Onucanus u ¢potorpadum.

www.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX I8 MIKOJHHUKOB -
OTMCaHNe OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [TonyssipHas KHura AKUMyIIKAHA
N.N. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U (poTorpaduil. -

www.bird.geoman.ru IItuner. Ilonynapuas kaura Axkumymikuaa .. ¢
MHOKECTBOM IIBETHBIX PUCYHKOB M (oTorpaduii.

www.animal.geoman.ru Mup >kuBoTHBIX. [lonynsipHas KHUTa AKHMYyITKHHA
N.N. c MHOXeCTBOM I[BETHBIX PUCYHKOB U (hoTOrpaduii.

fish.geoman.ru Pe16s1. MnnmrocTpupoBaHHas SHIUKIONEANS PHIO.

www.plant.geoman.ru - )Ku3ab pacteHuid. 3aHUMATEIHLHO O OOTaHHKE.
bakrepuu. JlekapcTBEHHBIE paCTEHHS.

www.livt.net - anekTpoHHas WLTIOCTPUPOBAHHAS SHIUKIIONE1us "YKHUBbIe
cymecta". Knaccudukamnms u ¢pororpaduu 6e3 Texcra.

www.nature.ok.ru - Peakue u ucuesaromue xuBotabsie Poccun. Onucauus u
roJioca peJIKUX )KMBOTHBIX.

www.bril2002.narod.ru - brosorus ms mkojasHUKOB. Kpatkas uabopM. 1Mo
pazaenam: O6mas Ouosorusi, boranuka, 3ooorus, Yenosexk.
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www.festival.1september.ru - ®ectuBanp negarorndeckux uaeu "OTKPBITHINA
ypok" 2006 - 2007. Paznen "[IpenonaBanue 6uonorun" - 86 crarei.

www.charles-darwin.narod.ru - Yapne3 Jlapsun: Ouorpadus U KHHUTH.
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