MHMUHUCTEPCTBO NPOCBEUIEHUS POCCUHUCKOM ®EJIEPALIUU
MuHHCTEpCTBO 00pa3oBaHusl, HAYKH U MOJIOJICKHOM MOTUTHUKA
Pecniy6nuku Komu
MOI'O "YxTa"

MOY "COMI Ne 19"

PACCMOTPEHO YTBEPXJIEHO
Ha METOJUYECKOM COBETE JupekTop
[IpoTtoxois Ned

or «I18» 05 2023 r. Byrpeesa A.M.

[Mpuka3 Ne 01-10/98
or «18» 05 2023 .

BOﬂ KOBa MNopnncaxo undposon
noanucbio: Bonkosa
CBeTna Ha CseTnaHa BacunbeBHa
[Hara: 2023.10.18 16:46:00
BacunbesHa 10300’
PABOYASA ITPOI'PAMMA

yueOHOro npeamera «buoJsiorusi. Yriy0JeHHbI YPOBEHb)»

st ooygaromuxcst 10 — 11 kmaccos

¥Yxra 2023



IHosicHUTe/IbHAS 3aIIUCKA

[Iporpamma mo yue6HOMY mpenmery "buonorusa" (manee - Ouonorusi) Ha
YPOBHE CpeqHero obmiero oopasoBaHus pazpadboTaHa Ha ocHOBe dDenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konnenuuu mpenojaBaHusi ydeOHoOro mnpeamera «buomorus» wu
OCHOBHBIX MOJOKEHUI (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYueOusiii npeamer «buonorus» yray0néHHoro ypoBHs miydenws (10-11
KJIACChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB NpeAMETHON oOnactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxenuasm OI'OC COO npodunbHbIE
yueOHbIEe TPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBJISIOTCS CIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YPOBHE CpEIHEro ooOImero oOpa3oBaHUs U
Opu3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIMM, CPEIHUM
o01mM, cpeHuM MnpodeCcCHOHANBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIpIM M3 3THX Y4YeOHBIX NPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEILIEHUE O00pa30BaTENbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4y, CBA3aHHBIX C MpodopueHTanuend 00ydaroumxcsi U CTUMYJIHUPOBAHUEM
MHTEpECa K KOHKPETHOM 00JIaCTH HAy4YHOrO 3HAHUS, CBSI3AHHOIO C OWOJOrMEH,
MEINULIMHOM, SKOJIOTHEN, ICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
HeNld W 3ajJadax M3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOl€HHOM
ypOBHE, onpeenser o0s3aTenbHoe (MHBApUAHTHOE) IPEIMETHOE COAEpIKaHUE, €ro
CTPYKTYPUPOBaHHME IO pas3deiiaM M TeMaM, paclpeneileHue M0 Kiaccam,
PEKOMEHJIyeT MOCIE0BAaTENbHOCTh HM3YyYEHHUs] y4yeOHOro Marepuaia c y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme mo Ouonoruu
peai30BaH MPUHLMI TPEEMCTBEHHOCTH C HU3y4eHUEM OWOJIOTMUM Ha YpOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps 4YeMmMy MPOCMAaTPUBACTCS
HalpaBJIE€HHOCTh Ha  MOCIEAYIOIIee pa3BUTHE OWOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHUM O 30pOBOM 00pa3e JKHW3HM, Ha
BOCIIUTaHHE OEpPEKHOro OTHOIICHUS K OKpYyXKaroleh mnpupogHou cpeae. B
nporpamMme Mo OMOJIOTMH TaKXe MOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO mpeamera
«buonorusiy B peanuzanuu  TpedoBanuit DPI'OC COO k mnIaHUPyEeMbIM
JUYHOCTHBIM, METANpeIMETHBIM M TNPEIMETHBIM pe3ynbTarTaMm OOy4YeHHs U B
(OpMUPOBAHMM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATENBHOM  JI€ATENbHOCTH
0o0y4Yarommxcsi MO OCBOCHUIO COJIepkKaHUsA OHUOJOTMYECKOTO 00pa3oBaHUS Ha
YPOBHE CPEHEr0 001Iero oopa3oBaHusl.

VY4eOHblil npeamer «buoaorus» Ha ypoBHE CPEIHEro oOIero oopa3oBaHuUs
3aBeplIaeT OMOJIOrMYecKoe O00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha
paciidpeHue U yriayOsieHue 3HaHMM OOydaroIIMXCsi O JKMBOH MpUpOje, OCHOBAaX
MOJIEKYJISIDHOM M KJIETOYHOW OWOJOrMH, SMOPHOIOTMM U OHMOJOTHMU Pa3BUTHA,
TeHETUKH, CEJIEKIINH, OMOTEXHOIOI UM, SBOIIOLIMOHHOTO YYEHHUS U YKOJIOTUH.



N3yyenue yueOHoro mpeamera «buosorus» Ha yriiy0JIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaOUIUMXCS K IOCJIEAYIOIIEMY IOJYy4YeHUIO
Ouojornyeckoro  o0Opa3oBaHHMs B By3ax M OpPraHM3alUsiX  CPEIHEro
npodeccuoHaabHOro oopazoBanusi. OCHOBY €ro CoJAep KaHHsI COCTABISET CUCTEMaA
OMOJIOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU H3YYEHUH  OOyYarOUUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/elioB OMOJOTMM Ha YPOBHE OCHOBHOIO
oburero oOpazoBanusi, B 10—11 knaccax 3Tu 3HaHWsA ToONydarOT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJieHbl OMOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX IKU3HHU,
JIOTIOJIHUTENBHO BKIIIOUEHBI OMOIOrHUE€CKHE CBEEHUS MPUKIIAIHOTO U IOUCKOBOTO
XapaKkTepa, KOTOPble MOXKHO HCIIOJb30BaTh KaK OPUEHTHUPHI IJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTMYECKHX 3HAHWHA C
COOTBETCTBYIOIIUMHU 3HAHUSMHU, IOJYYEHHBIMH OOYYAIOUUMUCS NPU H3yYEHUU
(U3HUKHU, XUMHH, Teorpapuu U MaTEMATUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMY mnpenmery "buomorusa" otpaxaer
CHUCTEMHO-YPOBHEBBIH W DBOJIOIMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AIMH, YBOJIOIIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUs1 OHMOJIOTMYECKOro pa3HooOpa3usi IiaHeTel. Tak, B 10 kiacce
U3y4aloTCsd OCHOBBI MOJIEKYJIIDHOM M KIJIETOYHOM Ouosoruu, 3MOpHOIOTUH U
OMOJNIOTHH Pa3BUTHUS, TEHETHKU M CEICKIUU, OMOTEXHOJIOTHMH U CHUHTETUYECKOU
OMOJIOTHY, AKTYAIM3UPYIOTCS 3HAHUA OOYyYalomUXCs MO0 OOTaHWKE, 300JI0THH,
aHatomuu, Qusuonoruu yenoBeka. B 11 kimacce u3ydaroTCs 3BONIOIHMOHHOE
y4€HHE, OCHOBBI SKOJIOTMU U yueHHe o duocdepe.

VYueOnbiti  mpeamer  «buonorus»  mpusBaH = 00ECHEYUTh  OCBOCHHE
o0yJaronuMucs: OMOIOTUYECKUX TEOPUH W 3aKOHOB, MW, MPUHITUIIOB U TPABUII,
JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOrooOpa3uM M OCOOCHHOCTAX KIIETKH, OpraHuM3ma, MOIYJISIIUH,
OMOIIeHO03a, SKOCHUCTEMBI, O BBIIAIOMINXCS HAYYHBIX JOCTH)KCHUSAX, COBPEMEHHBIX
UCCIIEZIOBAHUAX B OMOJIOTMH, IPUKIAIHBIX aclieKTaX OMoIornyeckux 3HaHui. s
pa3BUTHS W TOJJCpX)AHUS HHTEpeca oOydaroumxcs K OWOIorHu Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHYECKOI0 MaTepHaa B COAEpPKAHUM MPOTrPAMMBbI
1o OMOJOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIICHUS U Pa3BUTHUS
TOM WIM HMHOW 00JlacTh OWOJIOrMH, BKJIAJOM OTE€YECTBEHHBIX M 3apyOekHBIX
yU€HBIX B peLICHUE BaKHEUIIMX OMOJIOrHUECKHUX U 9KOJIOTHUYECKUX MPoOIieM.

Lenps u3yuenus yueOHoro npeamera «buonorusi» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHUE  OOYYAOMIMMHUCS 3HAHUSMU O  CTPYKTYPHO-(PYHKITMOHATILHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NOPUOOPETeHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHUS B (POPMHUPOBAHUU HMHTEpECA K ONPENAEIEHHOW 001acTH
npodeccuoHaIbHON JeATeTbHOCTH, CBSI3aHHOM ¢ OMONOTHEN, WIM K BBIOOPY
y4eOHOI0 3aBe/ICHUS JUIsl TPOIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusI.

JlocTkenne 1iend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yrayOaE€HHOM YpOBHE 00€CTIEYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:



OCBOEHHUE OOYYAIOIIUMHUCS CHUCTEMBl OMOJOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
IPaBWJIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOCHUHM, MHOIrooOpa3uv M OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJISALNs, BUI, OUoreoreHo3, ouocdepa); 0 BELIAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOMIMXCS C METOJAaMH TO3HAHHS >KUBOM MPUPOIBL:
UCCJIEIOBATEICKUMH  METOJaMU  OHMOJOTMYECKUX HayK (MOJIGKYJISpHOH W
KJIETOYHOM OWOJOruM, HSMOPHOIOTMM W OHOJOTMM Pa3BUTHUS, TEHETHUKH U
CeNIeKIIMM, OWOTEXHOJOTMM U CHHTETHYECKOW OWOJIOTHUH, MaJeOHTOJIOTUH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEAEHUS  OMOJOTHYECKHX
UCClIeIOBaHM B Jyabopatopum W B Tpupoje (HaOdroJeHue, H3MEpEeHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBNaZicHHEe OOYYaIOIUMUCS YMEHHUSMHU: CaMOCTOSTENbHO  HAaXOJHUTh,
aHAJIM3UPOBATh W HCIIOJIIB30BATh OMOJIOIMYECKYI0 HH(OPMAIMIO; IOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN U CUMBOJIMKOM; YCTAaHaBIIUBATh CBS3b MEXAY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMHU H SKOJIOTHYECKHUMHU
npo0yieMaM 4YeJ0BEYECTBA; OLEHUBATH IOCJIEICTBHUS CBOCHU AEATEIBHOCTU IO
OTHOIICHUIO K OKpYXalIIeld NpUpPOAHON cpene, COOCTBEHHOMY 370pOBBIO U
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COOJIONATh  MEpPBI
npodUITaKTUKN HHQEKITMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B MPHUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHONEHHOTO  XapaKTepa,; XapaKTepu30BaTh
COBpEMEHHBIE HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Yy 00y4YalOIUXCsl HHTEIIEKTYaIbHBIX U TBOPUECKHUX CIOCOOHOCTEM
B TIPOIECCE 3HAKOMCTBA C BBIAAIOIIUMUCA OTKPBITHSIMH M COBPEMEHHBIMU
UCCIICZIOBAHUAMU B OHOJIOTHH, PEIIAEMBIMH €0 TMpOoOJIeMaMH, METOHOJIOTHEH
OMOJIOTUYECKOTO UCCJIEIOBAaHMUS, IPOBEJICHUS AKCTIEPUMEHTAIIbHBIX
UCCIICZIOBAHUMN, PEUICHHs] OMOTOTUYECKUX 3a]a4, MOJICTHUPOBAHUS OMOIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCTIMTAaHWE Y O0YUYaOIIUXCS [IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTHUECKOH,
FeHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TMOBEIACHUS B MPHUPOJE;
MHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOy4aroIMMHUCA  KOMIIETEHTHOCTM B PallMOHAIbHOM
IPUPOIOIIONIB30BAaHNUN (COONIOZEHUE MpPaBWI MOBEACHUS B NPHUPOAE, OXPaHbI
BUIOB, DKOCHCTEM, OHOC(hepsl), COXpaHEHUH COOCTBEHHOTO 3/10POBbS U 3/I0POBBS
OKpYXXaromux Jrojied  (coOmromeHuss Mep npodmiakTuku — 3a0oJieBaHUMH,
oOecrieueHne O€30MaCHOCTU KU3HEACATETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOJHOTO W TEXHOTEHHOIO XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B MOBCEAHEBHOMN KU3HU;

CO3JaHWe  YCIOBUW Ui  OCO3HAHHOTO  BBIOOpa  OOyYarOIIUMHUCS
WHAUBUYaTbHON o0Opa3oBaTenbHON TPaeKTOPHH, CIIOCOOCTBYIOIIEH



nocieaymmnemMy npodecCuOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHM C
WHAVBUYaTbHBIMU HHTEPECAMH B TIOTPEOHOCTSIMH PETHOHA.

OO6miee yuCiIO YacoB, OTBEICHHBIX HA M3y4YE€HHE OUMOJIOTMU Ha Yri1yOJIeHHOM
YPOBHE CpemHero ooimero oopasoanus, cocraBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezemO).

Ot16op opraHuzanmoHHBIX (HOPM, METOIAOB U CPEICTB OOyUYEHHUS OUOIOTUU
OCYIIECTBIISIETCS ¢ YUETOM CHENU(GUKH ero COAEp’KaHWs W HAIMPaBICHHOCTH Ha
OpoAOoJKEHHE OMOJIOrMYecKOro o0pa3oBaHWs B OpraHU3alMsSIX CpPEIHEro
po¢eCCUOHATLHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUHN OMOJIOTUY Ha YTIIyOJIEHHOM YPOBHE
SIBJISICTCSL TIPOBEJICHHWE JA0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
O0OyYaroIIMXCsS B BBIMOJTHEHUH TMPOEKTHBIX M Y4EOHO-HCCIEAOBATENHLCKUX PaldoT,
TEMaTUKa KOTOPBIX  OMpPEACNSICTCS  yYUTEJIeM Ha OCHOBE HUMEIOIIUXCS
MaTePHATBHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



Conepxkanue yueOHoro kypca «buosorusp
(mo romam oOy4eHus)

10 xnace

Tema 1. buosiornust Kak HayKa

CoBpemeHHas OMoyIorusi — KOMIUIEKCHasl Hayka. KpaTkas uctopusi pa3BUTHS
Ouonornu.  buonormyeckue HaykKMu M HM3y4yaeMble MMH  NPOOJIEMBI.
DyHIaMEHTaIbHbIC, MPUKIAIHBIE M TMOUCKOBBIC HAYYHBIE HCCIEAOBAHUS B
OMOJIOTHH.

3HaueHue Ouonoruv B GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTtuHbl Mmupa. lIpodeccun, cBszanHble ¢ Omonoruedd. 3HadueHHWE OWOJIOTUU B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO35ICTBE,
MPOMBIIUIEHHOCTH, OXPAHE MPUPO/IBI.

JdeMoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus,
VY. I'apgeni, I'. Mennens, B. . Bepuaackuii, W. I1. [1aBnos, 1. 1. Meuynukos, H.
N. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuupel u cxembl: «CBsi3pb OMOJOTMU C JAPYTMMH HaykamMm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHE

XKuBble cucTEMBl Kak mpeaMeT u3ydeHust Oumosiornu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTh H LEIOCTHOCTD,
CJIOXKHOCTh M YIOPSAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTAaHMU3ALIMA,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alui >KUBBIX CHUCTEM: MOJEKYJSIPHBIN, KJICTOYHBIM,
TKaHEBBIH, OpraHU3MEHHBI, MOIMYISLIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(Ouoreonienotnueckuit), Ouochepusiil. Ilporeccel, NPOUCXOASAIINE B KUBBIX
cucremax. OcCHOBHbIE Mpu3HAaKU KUBOro. Ku3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine »KMBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3ALUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorudyeckoid Hayku. HaOmronenue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHain3. [lonsTre o 3aBuCUMON 1
HE3aBUCUMOW mnepemMeHHOM. I[lnaHupoBanme »skcnepuMeHTa. IlocTaHoBka u
npoBepka rumnote3. Hynesas rumnores3a. [lonsitue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIleHKAa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yapTaroB. [lpUuMHBI UCKaAXKEHUS pE3yNbTAaTOB »JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuisl 1 cxeMbl: «OCHOBHBIE TPHU3HAKU JKU3HW», «buomorudeckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHu3all >KUBOUN
npupoasl», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM >XUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opraHusMmay, «bwuoreomenos», «buochepar, «Metoasr
U3YYEHUS )KUBON IPUPOIBI».



OGopynoBanue:  JyabopaTopHoe  OOOpyJIOBaHWE ISl  IPOBEACHUS
HAOIIOICHUI, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lIcrnonb30BaHKWE PA3IUYHBIX METONOB IIPH
W3YYEHUHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHUIIA >KUBOro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOU
TEOPUH.

Metonbl  MOJEKYJISIPHOM M KJIETOYHOW  OMOJIOTMH:  MHKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUYEHbIX aTOMOB, IU(PepeHIHaTbHOE
HEeHTpU(YTrUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Ka1emok. DIEeKTpOoHHasi MUKpockonusi. Koxgoxanvuas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabnuupl u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«McTopust pa3BUTHUSI METOA0B MUKPOCKOTTHUI».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparsl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

IIpakTnyeckas padora «/3ydyeHne METONOB KJIETOYHON OWOIOTHU
(xpomatorpadus, smekTpodope3, audpdepeHIrAIbHOE LIEHTPUPYTHPOBAHHUE,
[I1IP)».

Tema 4. XumMuueckasi OpraHu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKHA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma um e€ ponp Kak pacTBOpUTENs, pEareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TeIUIoperyysanuu. MuHepalibHble BelllecTBa KIETKH, UX OHOJorhyecKas
poJib. Posib KATHOHOB U AaHWOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonmorndeckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTYpbl O€IKOBOM MoOJIeKyIbl. [lepBuuHas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTUYHas, YETBEPTHUUHAS
cTpykTypbl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukamnus — Genkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.

VYraeBoasl. MoHOCaxapuibl, IUCaXapuibl, OJIMTOCAXapUIbl U TIOJIUCAXAPU/IBI.
O6mwmii 1aH CTpoeHHs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yrIIeBOIOB.

Jlunuael. ['uapodunbHO-rUApOoPOOHBIE CBOMCTBA. Kitaccudukaiys JTUIuI0B.
Tpurnunepunsl, (ochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOITYIIPOHUIIAEMOCTb.

Hyxkneunnossie kucnorel. JJHK u PHK. Crpoenue HYKIEMHOBBIX KHUCIOT.
Hyxkneorunpr. Ilpunnun kommementapHoctu. IlpaBmino Yapradda. Crpykrypa



JIHK — nBoitnas cniupaib. Mectonaxoxaenue u ouonornueckue Gynknuu JTHK.
Buae PHK. ®yukunu PHK B kiterke.

Ctpoenue monekyinbl AT®. Makpospruueckue cBsizu B moisiekyjae ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
kietke. Jpyeue Hykneosuompugocghamor (HT®). Cexenuposanue JJHK. Memoows
2EHOMUKU, MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpyktypHas Ouojorusi: OMoXuMHUYECKHe U OMOPHU3UUECKUE HCCIeTOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmonekynl. Mooeruposarnue
CMpPYKMypsl U QYHKYUi OUOMONEKYI U UX KOMNIeKkcos. KomnvlomepHuli ouzatin u
OpeanuyecKull CuHme3 OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanun

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

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIIEMEHTOB B HEKHBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuupsl u cxembl: «llepuoanueckas TabiauIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKynsl BOAbl», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MOJIeKYyJIbl  Oenkay, «CTpyKTypbl O€NKOBOW MOJEKYIbl», «CTpPOEHHE MOJEKY
yraeBoaoBy», «CTpO€HHE MOJNEKyJl JunuaoB», «HyKIeMHOBBIE KHUCIIOTBI,
«Ctpoenue monexkynbl ATO.

OO6opynoBaHue: XuMUYeCcKas 1ocyia u 000pyJ10BaHuUE.

JlabopaTopHas padora «O0OHapyKeHHe OETKOB C MOMOIIBIO KaUYeCTBEHHBIX
peAKIUIA.

Tema 5. CTpoenne u QyHKIUM KJIETKH

Tumbel KJIETOK: JyKapuoThyeckas U mpokapuorudeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaAHUS KIETKH.

CrpoeHune npokapuoTudeckoi kieTku. Kinerounas cTeHka OakTepuil U apXei.
Oco0eHHOCTH CTpOeHMsI TeTepoTpoHONM U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo 1 pojib IpOKapuoT B OMOLIEHO3aX.

Crpoenue U GyHKIIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[Ina3maruueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTU4YECKOU
MeMOpaHbl. TpaHCHOpT BellecTB uepe3 IIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruéHHas AudPys3us), aKTUBHBIA (TEPBUYHBIA W BTOPUYHBIM
akTUBHbIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuid-
KaJMEeBOro Hacoca. DHIOLMTO3: MUHOLUTO3, (aronuros. Dk30ouuto3. Kinerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, IpuOOB.

Hutomna3zma. [uto3ome. Ilutockener. JBmxeHnue nuromiazMbl. OpraHoUIbI
kineTkd. OJIHOMEMOpaHHbIE OpraHouAbl KIETKU: JHAOIJIa3MAaTHYeCKas CeTh
(OIIC), anmapat I'onblku, IU30COMBI, UX CTpoeHuEe U (yHKUUHU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OpraHOWIOB KiIEeTKH. CTpoeHHe TpaHyISIpHOTOPETUKYIyMa.
Mexanusm nanpaesnenus 6eakos 6 IIIC. CuHte3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssIpHBINA)  DHIOIUIA3MATUYCCKUN
perukynym. CekperopHas ¢pyHkums amnmaparta ['onbmku. Moougurkayus benkos 6



annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. TpaHcnopt
BEILIECTB B KJIETKE. Bakyonu pacTurenbHbIX Ki1eTOK. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKA:  MHUTOXOHAPHH,  IUIACTHBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U GyHKIMA MHUTOXOHApWUN u Tuiactun. llepBuunsle,
BTOPUYHBIE W  CJIOXHBIE  IJIACTUABl  (DOTOCHUHTE3UPYIOIIHUX  DYKAPHOT.
XJIOpOMIaCThl, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kiaetku CtpoeHue v (PyHKIIMM HEMEMOpPaHHBIX
OpraHOWJ0B KJIETKHU. Pu6ocomsl. LIpomedsicymounvie Gunamenmol.
MukpodunameHTsl.  AkmunogvleMukpoguiamenmsol.  MBbIIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KineTouHbli
neHrp. CrTpoeHue u JABW)KEHHE JKIYTUKOB U pecHHYEK. MUKpPOTpyOOUKH
muToriasmel.  LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiamenRmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. O6onouka sigpa, XpOMAaTUH, KapHOILIa3Ma, SJPBIIIKH, UX CTPOCHHUE U
byukuuu. SAnepubiii 0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pacnoOKeHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaThHa — THUCTOHBI. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHviii
MPAHCHOPM.

Knerounsie Bkmtouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTEeNbHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

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

Tabmuupl 1 cxembl: «CTpoeHHE BYKapUOTHUECKOW KIeTKW», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHJIPUNY, «SAapoy, «CTpoeHrne NpoKapruOTUYECKOU KIETKU.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
AKUBOTHBIX KJIETOK, MUKpOIpenapaThl OaKTepUaIbHbIX KJIETOK.

JlaGoparopHast padora «M3yueHne CTpPOEHUS KIETOK Pa3JIMYHBIX
OpraHU3MOB.

IIpakTnuyeckas padora «3ydyeHne CBOWCTB KIETOYHOU MEMOPaHBI».

JlaGoparopuasi padora «lccrmenoBaHue IIa3MoiiM3a MU JIETUIA3MOJIM3a B
PACTUTENBHBIX KIIETKaX».

IIpakTuyeckass  padora  «/3ydyeHume  JBMKEHHS  UUTOILIa3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB U NMpeBpalleHNe JHEPTUU B KJIeTKe

AccuMUIIALNA U JUCCUMIIIALINS — ABE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(PHBIN U TeTepOoTpodHBIA. YuacTue KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreruyeckoe oodecrneueHue kierku: npespamienue AT B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapaKkTep peakiuid KJIETOYHOTrO
Merabonu3zma. DepMEHTHl, WX CTPOCHHE, CBOMCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTraHWYECKUX KaTalIu3aTOpoB. bemku-



AKTUBATOPhI M OCJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEpMEHTATHBHBIX
peaKIuii OT pa3INYHBIX (PAKTOPOB.

[lepBuYHBII CUHTE3 OpPraHMYECKMX BellecTB B KieTke. DoTocuHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunmes y oOaxmepui. Ceemocodouparoujue
nUCMEHmMbl U NUSMEHMbl PeakyuoHHo20 yenmpa. Poib XJI0poIuiacToB B mpoliecce
dorocunTe3a. CBeToBas u TeMHoBas pa3bl. Pomoovixanue, Cs., C4. u CAM-munuo
@domocunmesa. IlponykTuBHOCTE (OoTOCHHTE3a. BnusHue pa3audHbx (PaKTOpoB
Ha CKOpOCTh (hoTocHHTE3a. 3HaueHue GOTOCUHTE3A.

XEMOCHUHTES. Pa3HoobOpasue OpPraHUu3MOB-XEMOCUHTETUKOB:
HUTPpUPUITUPYIOIIUE OaKTEpPUH, MKEIe300aKTEePUH, CEPOOAKTEPUHU, BOJIOPOHBIC
OakTepuu. 3HaUYECHUE XEMOCHUHTE3A.

AHaspoOHBbIe Oopranm3Mbl. Buasl Opoxenus. [IpomykTbl OposkeHHS W HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YyAUTENHN OOJIE3HEH.

AspoOHBIE OpraHU3MBlI. DTansl AHEPTreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. I TUKOIU3 — 0ECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WA KIETOYHOE JbIXaHUE. PONb MUTOXOHIpUN B
nporueccax Ouonoruyeckoro okuciaeHus. Lluknuyeckue peakunu. OKUCIUTETEHOE
dbochopuwnupoBanue. Ouepeus memoOpaHnoz2o epaduenma npomonos. Cunmes
AT®D: paboma npomonunoi ATD-cunmaszwvl. IlpenmyiecTBa a’dpoOHOTO MYTH
oOMeHa BelecTB nepea aHa3poOHbIM. DP(HEKTUBHOCTh YHEPTreTUUECKOro oOMeHa.

JdeMoHCcTpanuu

IToptpetsr: k. Ilpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, 11. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «POTOCHHTE3Y, « IHEPreTHISCKU 00MeH», «brnocuHTE3
oenkay, «CtpoeHue hepMeHTay, «XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOMI MHKPOCKOI, 00OpPYIOBaHHE IJISI NPHUTrOTOBJICHHS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabora «/3ydyeHue  KaTAWIMTUYECKONM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMHIIa3bl UK KaTaiasbl).

JladbopaTtopHass pabora «M3ydyeHue (EpMEHTATUBHOI'O paCIICIICHUS
MEPOKCHIa BOJOPO/IA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopnass padora «CpaBHeHue 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKECHUS U IBIXaHUSI.

Tema 7. HacaeacrBeHHass uHGOpMAaLMs M peau3alus e€ B KJIeTKe

Peakmun marpuynoro cuaTe3a. [IpUHINATT KOMITTIEMEHTAPHOCTA B PEAKITUIX
MaTPUYHOIO cuHTe3a. Peanusanus HacnencTBeHHoW nH(opmalnuu. ['eHeTnueckuit
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblil cuHTe3 PHK. IlpmHnmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.



Tpancnsiuus u e€ sranbl. Yuyactue TpancnopTHeix PHK B OnocunTese Genka.
VYcnoBust OmocuuTesa Oenka. KomupoBanme aMuHOKHCIOT. Pomb pubocom B
O6uocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IIPOKAPUOT U IYKApUOT. Perynsuus akTUBHOCTH T'€HOB y IMPOKApuoOT. ['umoresa
onepona (®. XKakob, XK. MaHno). MonexynspHvie Mexanuzmvl SKCHPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsuus 0OMEHHBIX
poleccoB B KieTke. KileTouHblil romeocTas.

Bupychl — HekseTouHble (OpMbI KU3HU U 00JIMraTHbie mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHHbili YUKk
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XuUBOTHbIX, pacTeHuit. CIIN], COVID-
19, counanbHple 1 MEAULIMHCKUE TPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus oorvuux maccugog («bigdatar)
CMPYKMYPHBIX OUo0cuYecKkux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
IIpoecpammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKkapcma.

JdemoHcTpauumn

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

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodaru».

IIpakTnueckas padora «Co31aHue MOJIEIH BUPYCa.

Tema 8. 7/KusHeHHbI HUKJ KJICTKH

Kinerounsli 1ukin, ero mnepuoasl M peryisuusa. MHrepdaza u  MUTO3.
Oco0OeHHOCTH TIpoIleccoB, MpoTeKarmmux B uHTepdaze. [loAroroBka KIETKH K
neneHuto.  IlpecuHrerndeckuit  (MOCTMUTOTUYECKHUM),  CUHTETUYECKHUH WU
MOCTCHHTETHYCCKUH (MMPEMUTOTHIECKHUI ) TIEpUOABl MHTEP(a3HI.

Marpuunsiii cunte3 JIHK — pennmukauus. [Ipunnunsr perumkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUIAPAJIEIbHOCTb.
Mexanuszm pemukanuu JIHK. Xpomocomel. Ctpoenue xpoMmocoM. Tenomepsl u
TeiaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblid  HaOOpsl  XpoMocoMm. ['omonoruunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

[enenne knerkm — wmuto3. Cragum MHTO3a W NPOUCXOASIINE B HHUX
npouecchl. Tunel Muto3a. KaprokumHes n nuTokuHe3. buonornueckoe 3HaueHue
MHUTO34.

Perynmauuss murornueckoro nukiaa kierku. [Iporpammupyemas knerodyHas
rubenp — arnomnro3.

Kinerounoe sapo, XpomMocoMbl, (PYHKIIMOHAbHAAT€HOMUKA. Mexanusmuol
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «ljugpposas
KliemKkay» — ououngopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu



Tabmunpl U cxeMbl: «OKU3HEHHBINM MUK KIeTKu», «Murtos», «CtpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpOIpenapaThl: «MHUTO3 B KJI€TKaxX
KOPEIIKA JIyKay.

JlabopatopHas padora «HabGmronenne MuTo3a B KJI€TKaX KOHUMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH  CTpOEHMS U JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJIHOKJIETOUHBIE
BOJOPOCIIH, APYrue MpOTUCTHI. KOTOHMAaIbHbIE OPraHU3MBI.

B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucreMsl opranoB. OpranusMm Kak eIrHOE nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTebHAs,
NOKPOBHAsl, MPOBOJAILIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOeHwus,
GYHKIIUN ¥ PacTIONOKEHHS TKAHEH B OpraHax pacTEHUH.

TkaHM KMBOTHBIX M Ye€JOBEKAa. [WIMbl KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCIMHUTEIbHASA, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpoeHus, (QYHKUUNA U
PAacCMoOJIOKEHUS TKAHEW B OpraHax XUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacteHui. OpraHel U
CHCTEMBI OPTraHOB XMBOTHBIX U 4esioBeKa. DyHKIIMK OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHbII W BHyTpeHHHU ckener. CTpoeHune u
THIIbI COCIMHEHHUS KOCTEM.

JIBmokeHue  OopraHu3moB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, JKT'YTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONMU3Mbl M HACTUU. J[BUKEHHE MHOTOKJIETOYHBIX YMBOTHBIX W YEJIOBEKa:
MblleyHas cuctema. Pedaexc. CkeneTHble MBIIILBI M UX padoTa.

[Iutanne opranuszmoB. IloriomieHue BOABI, YIVIEKMCIOIO rasa W
MUHEPAIBHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >KUBOTHBIX. BHyTpumnonoctHoe u
BHYTPUKIIETOYHOE MuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHenbl
NUIIEBAPUTENbHOrO TpakTa. llumeBapurenbHbie xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue oprann3MoB. Jlpixanue pacteHuil. Jprxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixanue. JlpIxarenbHasi OBEPXHOCTb.
’KabepHoe u nérounoe Apixanue. J[pIxaHue MO3BOHOYHBIX >KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHass cUCTEMa 4YeIOBeKa. MeXaHU3M BEHTWIALUMU JETKUX y MTHUI U
MiIeKonuTaronux. Perynsamus apixanus. JprxarenbHbie 00BbEMBI.

TpaHCIIOPT BELIECTB Yy OPraHU3MOB. [pPAaHCIOPTHBIE CUCTEMBI PACTECHUU.
TpaHcnopT BemecTB y KHUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,



KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOLMOHHbIE
YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOW CUCTEMBI II03BOHOYHBIX JKMBOTHBIX. Pabora
cepala v €€ peryysinusi.

Brinenenue y opranusmoB. Belnenenue y pacteHunil. Beienenue y
KUBOTHBIX. CokparurenbHble Bakyonu. Opranbel BbyaeneHus. @Ouibrpanus,
cekpeuusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThl OPTaHOB BBIJIEICHUS.
CBsI3p MOJOCTH TENA C KPOBEHOCHOM M BBIACIIUTEIBHOW CUCTEMaMu. Beiaenenue y
MO3BOHOYHBIX >KMBOTHBIX U 4enoBeka. [louku. CtpoeHue u GyHKIMOHUPOBAHHUE
HedpoHa. OOpa3oBaHUE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. CHOpsI
OakTepuii M UHUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJIHBIE.
3ammura opraHu3Ma oT Oone3Heil. IMMmyHHas cuctema yenoBeka. KieTouHwld U
TYMOPAJIbHBIA HUMMYHHUTET. Bpoka¢HHbIH W npuoOpeTéHHBIN crnennduueckuit
UMMYHUTET. Teopus KiIOHAJbHO-cenekTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHu3MOB. Poiib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pazmpaxumocts u perymsiuus y  opraHusmoB. Paznmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakumocTe U peryisauus y
pacrenuii. PocToBbie BenecTsa U UX 3HaYCHUE.

HepBHast cucrema u peduiekTopHas peryisiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIIENbl. DBOJIOLMOHHOE YCIIOXKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduexc u
pednexTopHas nyra. be3ycioBHbIe U ycI0BHBIE pedIEKCHI.

I'ymopanpHas perynsuus W 3HAOKPUHHAs CUCTEMA KUBOTHBIX M YEIOBEKA.
JKenme3pl HHAOKPUHHOM CUCTEMBI M HMX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [ umnoranamo-runodusapHas
cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabnauubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHbIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHHII»,
«CucrtemMbl  OpPraHOB  NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HacekoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue crediis»,
«CTpoeHue JMCTOBOM IUIACTUHKM», «TKaHM XHUBOTHBIX», «CKEIET 4YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMAa, «HepBHast  cucremay, «Koxa», «MplllieuyHass ~ cUCTEMay,
«BblaenurenbHas cUCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOEHHUE MBI,
«AMMyHUTETY, «KHUI11€4HOn0I0CTHRIE, «Cxema  TIMTaHUA  PACTEHUII»,

«KpOoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX KHUBOTHBIX», «CTpO€HHE THIAPHI»,
«CTtpoeHue miaHapun», «BHyTpeHHee cTpoeHue H0XKIeBoro uepmsi», «HepBHas
cuctema poeio», «HepBHas cucrema srymku», «HepBHas — cuctema



npecMmbikatoiuxcsi»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIIeKOTIMTaroNuX», «HepBHas cucrema denoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENnaparhl OJIHOKIECTOYHBIX
OpPraHU3MOB, MHUKPOINpPENApaThl TKAaHEH, pPaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMU
HACEKOMBIX, UTJIOKOXHX, >KMBBIC JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHUN pa3HbIX OTJAENOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMUBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE JIs1 JEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuierieHus Kpaxmalia U OelKoB MoJ IeUCTBUEM (PEPMEHTOB, OOOPYAOBAHUE IS
JEMOHCTPALMU OTBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHH3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «3ydyeHue TKaHel pacTECHUI.

JlabopaTopHas padora «/3yueHre TKaHEW KUBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHO:KeHMe ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJIouYas BEreTaTUBHOE) U
nojoBoe. Buapl  Oecronoro  pa3MHOXKEHHS: IOYKOBAHME,  CHOPYIISIUS,
dbparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBele kieTkn, win ramersl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocom B Menose. KpoccuHrosep. buonorunueckuii cMpICi
M€No3a M IIOJOBOrO mpouecca. Meno3 M ero MeCTO B KU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pazoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBOpeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOrE€HE3). DMOPUOJIOTUsl — HayKa
0 pPa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPoLIEM IMOPUOTOSUL.
Konyenyuss  mopghocenos u mooeru mopgocenesa. Cramuum sMOpUOreHesa
KUBOTHBIX (Ha mnOpumepe Jsarymku). Jpobnenune. Tumbel  apoOieHus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bBnacmyna, munol
onacmyn. OcoOEHHOCTH JpOOJEHUS MIIEKOMUTAIONINX. 3apOJbIIIIeBbIe JUCTKU
(racTpynsiuus). 3aKiazika OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JIUCTKOB. B3aumHuoe
BIUSHUE YacTe pa3BUBAIOIIETOCS 3apojiblia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknazka TIUIaHa CTPOEHMSI JKUBOTHOTO KaK pe3yJbTaT HUEpapXUUYECKUX
B3aMMOJICUCTBHI TE€HOB. BnusHue Ha 5SMOpPHOHAIBHOE pPAa3BUTHE PA3IAYHBIX
(aKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIA nepuox. Ilpsmoe u
HenpsiMoe pasButue. Pa3Butue ¢ mMeramopdo3oM y O€ClO3BOHOUYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. DBHONOrM4Yeckoe 3HAYE€HUE MPSMOro M HEOpsIMOro
pa3BUTHUS, UX PACIpPOCTpaHEHUE B MpUpOAE. THUIBl pOcTa KUBOTHBIX. DaKTOPHI
PEryJsIUU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepruopl oHToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

Pasmuoxenune u paszButue pacteHuil. 'amerodutr u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue crop B Ipolecce Meio3a.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoilHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHMU.

MexaHU3MBbI pETYNSLUA OHTOI€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdemoHcTpanuu

IToptpetsr: C. I'. Hapamun, X. [lInemas.

Tabmunpl U cxembl: «BereraruBHoe pa3MHOXeHHE», «Tumel Oecrooro
pa3sMHOXEHUs», «Pa3MHOXEHME XJIaMHIAOMOHaAbl», «Pa3zMHOXKEHHE 3BIIIEHBIY,
«Pa3sMHOXEeHUE TUAPBIY, «Meho3y, «XpoMocoMbl», «l'ameroreHnes», «CTpoeHue
SMIEKJIETKU U criepMaTo3ousian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HENpsAMOE pas3BuTHE», «Pa3BuTMe ManCKOro xyka», «Pa3zButhe capaHumny,
«Pa3Butne nATymKku», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUI,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX U JIBYJOJIBHBIX pacTeHUu», «KU3HEHHBIH UK
MOpPCKOM  KamycTel», <«OKW3HEHHBIA 1UKI MXa», <«KW3HEHHBIA LUK
MarnopoOTHHUKAY, « KU3HEHHBIN UK COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMAaTO30UJ10B, MOJIENb «[ UK pa3BUTHS JATYILIKNA.

IIpakTnueckas padora «BbiBIEHUE MNPU3HAKOB CXOJICTBA 3aPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOMXEHHS BBICIINX
PaCTEHUII.

Tema 11. I'eHeTMka — Hayka 0 HAaCJEeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Wcropust cTaHOBIEHUS M pPa3BUTUS TEHETUKM Kak Hayku. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6orer H. K. KonbmoBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE€ TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKHA, JOMWHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YACTAsI JIUHUS, TUOPUIBI, TEHOTHUII, PEHOTHII.
OCHOBHBIE ~ METOJBl ~ T€HETUKH: THUOPUIOIOTHYECKUN,  IUTOJOTHYECKUH,
MOJIEKYJISAPHO-TEHETUYECKUM.

JdeMoHCTpanuu

[Toptpetsr: I'. Mennens, I. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuiioB, A. H. benoszepckuii, I'. [/I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXeMbI CKPEIIUBAHUS.

JladbopaTopHast padora «J/Ipo3odmma Kak OOBEKT T'E€HETHYECKHUX
UCCIIEOBAHUI.



Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHaens — 3aKoH
eAMHO00pa3usi THOPUIOB MEepBOro nokoineHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclIeIuIeHUs NPHU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeUIMBaHus. [ unore3a YucToThl raMer.

AHanmsupyoniee ckpemubanue. [I[pomexyTouHbIl XapakTep HacleOBaHHUs.
Pacmeruienre npu3HakoB IIPU HEMTOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeumBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJleIOBaHUs  NpHU3HAKOB.  LluTojmormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILLIMBAHUSL.

CueruieHHoe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuermieHHoe
HACJEOBAaHUE TI'€HOB, HAPYLIECHHWE CLEIUICHHs MEXAY TeHaMu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enernka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTrHelii M rereporamMeTHbii mnos. ['eHermyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponusi — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHbINM auienu3M. B3aumoneicTBue HeaUIeNbHBIX T'EHOB.
Kommiiementaprnocts. Onucras. [lonmumepns.

['eHeTnueckuil KOHTPOJIb PA3BUTHS PACTECHUM, >KUBOTHBIX W YEJIOBEKAa, a
Takke (U3UOJIOTUYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIHM.
I'eneTnyeckue MexaHU3Mbl CUMOMOTE€HE3a, MEXAHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJS U
U3MEHEHMsI HACJIECTBEHHON MH(OpMAaIMU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabnuubr u cxemsl: «llepBriii U BTOpoit 3akoHBI Mennens», «Tpetuit 3akoH
MeHnnensa», «AHanu3upyrollee CKpeluBaHue», «HenomHoe AOMUHUPOBaHHUEY,
«CueruieHHOEe HaclieJOBaHWE MPU3HAKOB Y Jpo30guibl», «l'eHeTuka mosay,
«Kapuorun uenoBeka», «Kapuorun gpozodunbr», «Kapuotunm —nOTHIbY,
«MHOX€ECTBEHHBIN alJIenu3M», «B3anMo1eliCTBUE T€HOBY.

O6opynoBanue: MOAENb I JEMOHCTpPAIlMU 3aKOHOB €IWHOOOpasus
rUOpUJIOB TIEPBOTO TIOKOJICHMS M PACIICIJICHUS TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllMA 3aKOHA HE3aBHCHMOIO HACIENOBAaHHS IPU3HAKOB, MOJENb JUIS
JEMOHCTPALMA CLEIUICHHOIO HACJIEI0BAaHMS IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «J{po3odumnar.

IIpakTnyeckas padora «/3ydeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBAHUS Y IPO30PUITBIY.

IIpakTnyeckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIINBAHUS Y TIPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH



B3aumopeiictBue reHoTHMna W cpenbl Tpu  (GpopMHUpoBaHUU (HEHOTHUIIA.
N3menunBoCTh NMpu3HaKoB. KadyeCcTBEHHBIE W KOJIWYECTBEHHBIE MPHU3HAKU. Bubl
M3MCHUYMBOCTH: HEHACJICACTBCHHAS M HACJICICTBEHHAS.

Moaudukanuonnass u3MeHYMBOCTb. Ponb cpeast B (oOpMUpPOBaHUU
MonuPUKAIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuanmoHHBIH
pan u BapuanmoHHas kpuBas (B. Horanncen). CpolicTBa Moau(pUKaMOHHOU
U3MECHUYMBOCTH.

I'eHoTunuueckass U3MEHUMBOCTh. CBOMCTBA T€HOTUIIUYCCKOM M3MEHUYHUBOCTH.
Buspl reHOTHITMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTHU. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIaHUH
TEHETHYECKOro pa3Hoo0pas3us B Mpejiesiax 0JTHOrO BHIA.

MyrtanroHHass W3MEHYMBOCTh. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUPOBAHHbIE MyTalud. SoepHele u
nyToIiazMarudeckue myranuu. CoMaTuyeckue W IMOJOBbIe MyTaluu. [IpuyunHbI
BO3HMKHOBEHUSI MyTauuil. MyTareHbl W WX BIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKUX pPAJIOB B
HacneacTBeHHoM m3MmeHyuBoctu (H.M. BaBuioB). BHesnepHas M3MeHYHMBOCTH U
HACJICJCTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, PONb  dNUSEHEMUYECKUX HaKmopos 8
HACIe008AHUU U UBMEHYUUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCcTpanuu

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

Tabmumpt u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
W3MECHYHUBOCTHY, «KomOuHaTuBHAS W3MECHYHUBOCTHY, «Meio3y,
«OmnonoTBopeHuey, «I eHernueckre 3a00eBaHus YenoBekay, « BUbl MyTauii».

OO6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUIAPbl KOMHATHBIX PaCTEHUIA,
pucyHkH (potorpadun) )KUBOTHBIX C PA3IMYHBIMU BUJIaMU U3MEHYMBOCTHU.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(GUKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHME BapuUalMOHHOTO psga u
BAPUALIMOHHOW KPUBOW.

Tema 14. I'eHeTHKA UYejioBeKa

Kapuorun uenoBeka. MexayHapoaHas MporpamMma HCCIEIOBaHUS T€HOMa
YyelnoBeKa.  MeToabpl  UM3y4EeHHMS] TE€HETUKHA  YEJIOBEKAa: T'E€HEAJOTMYECKHU,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHnHoe OTIPECIICHUE FeHOTHIIA:
MTOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YMCJIE C IOMOIIBIO
[T11P-ananu3a. HacneacTBenHble 3a00iieBaHUs YelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
Oone3Hu dyenoBeka. bolie3HW ¢ HACIENCTBEHHOW MPEAPacIoOKEHHOCTHIO.
3HayeHHE MEIMIIMHCKOW T€HETUKH B MPEIOTBPAICHUM U JICUCHUU T€HETUYECKUX
3a0oneBaHui uyenoBeka. MeanKO-TeHeTUYeCcKoe KOHCYJbTHpoBaHue. CTBOJIOBbBIE
kJeTku. [loHATHE «Te€HEeTUYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJICTOK.



I'enetnyeckue ¢GakTOpbl TOBBIIIEHHON YYBCTBUTEIBHOCTH YEIOBEKa K
buznuecKOMy M XUMHUYECKOMY 3arpsi3HEHUIO OKPY’KaroIIe cpenpl. | eneTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabmuuer u cxembl: «Kapuotun denoBeka», «MeToabl U3yUYeHUS T€HETUKH
yesoBeKkay, «I 'eHeTuueckue 3a00J1eBaHuUs YETTOBEKAY.

IpakTHueckas padora «CocTaBlIeHHE U aHAIU3 POIOCIOBHON».

Tema 15. Cennekuusi OpranusMoB

JlomecTukanusa ©W CeNeKUus. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
Yuyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponb cenekiuu B CO3JaHUM COPTOB PACTEHUM W MOPOJ
xuBoTHbIX. CopT, mOpojaa, ITaMM. 3aKOH T'OMOJIOTMYECKUX PSJOB B
HaciaenacTBeHHOM wu3MmeHuumBocty H. WM. BaBumioBa, ero 3HaueHue JJIs
CEJICKIMOHHOU padOTHI.

Metonbl cenekiMoHHON paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUyaIbHbIN. Irtarnbl KOMOMHAIIMOHHOU CEJICKII1HU. Ucneiranue
OpOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBI OIEHKHU
(dbeHoTHna MOTOMCTBA U 0OTOOP IO TE€HOTUNY ¢ nomoinbio aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  paloThI.
PaamnannoHHBIN U XUMUYECKUM MyTareHe3 Kak UCTOYHUK MyTalMi y KYJIbTYPHBIX
dbopm opranuzmMoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexkomOuHanTHbIX JJHK 1151 mosydeHus: uCXoAHOro Marepuana Jyisi CEeNeKIHH.

[Tonyuenue MOJIUTUIOUIOB. BnyrpusuaoBas ruOpuIu3aIms.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM MHOpuauHr.  HepojacTBeHHoe
CKpelniuBaHue, win ayropuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B ceneknuu. OtganéHHas rudbpunmuzanus. [Ipeogonenue Oecruiogus
MEXBHUOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITNN PACTCHHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHue U U3YyUYEHUE T'C€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKAX  poAMYed  NJIT  CO3/JaHMs  HOBBIX COPTOB W THOpPUIOB
CENbCKOXO3MCTBEHHBIX  KYJNbTYp. JH3yuenue, coxpanenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX IHCUBOMHBIX
8 Yesx YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbLIX UCCIe008aHUl,
nepeodosuvlix uoell U nepCneKmueHbIX MexHoLI02UlL.

JdemoHncTpanuu

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

Tabnuipl u cxembl: «[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3us KyJbTYPHBIX
pacTeHuii», «3aKOH TOMOJOTHMYECKUX PSIOB B HACIEACTBEHHOW H3MEHUHUBOCTH,
«MeTtonpl cenekiuny, «OTnanéunas rudpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3yueHue cCOpTOB KYJbTYPHBIX PACTEHUN U MOPOJ
JOMAITHUX KUBOTHBIX).



JlaGopaTopHasi padora «/3ydeHue METOI0B CEIECKIIUUA PACTEHUI.

IIpakTnueckas padora «[IpuBrBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METOIBl M JIOCTHIKEHHUS CENEKIUMU PACTEHU U
KUBOTHBIX (Ha CENEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPaTOpHIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHoyiorus u cMHTeTHYeCKAasi OMOJIOT U

OOBEKThI, UCHOJB3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE W TKaHEBbIE
KYJIbTYpHI, MHKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagunuonHas
OMOTEXHONIOTHA:  XJIEOOMEeUeHUe, TMONYyYeHHE KHCIOMOJOYHBIX IMPOIYKTOB,
BUHOAenue. MukpoOuonornueckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTMYECKUX
TexHosoruit. [IpouszBoacTBo Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

CoztaHre TEeXHOJIOTMid M MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LENbIO MOJYYECHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIeprKalINX HE BCTPEUAIOIIHUECS B IPUPOI€ OMOCUHTETHUECKUE MTYTH.

Knerounas unxkeHepus. MeTonbl KyJbTyphl KIETOK M TKAHEW PACTEHUH H
KUBOTHbIX. KpuoOGanku. Comaruyeckas THOpuAM3AIUS W COMATHYECKUU
smOpuoreHe3. lcnonab30BaHWE TaIuIOMIOB B CENEKUMU pacTeHui. [lomyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKTIOHANbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexkoHCTpyKIus
SAUIEKIETOK U KIIOHUPOBAHHUE KMUBOTHBIX. METON TpaHCIUIAHTALUU SIAEP KIIETOK.
Texnonocuu 0300posaenusl, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMoOocOMHasi W TeHHasd HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
koHcTpynpoBaHue pekomOouHantHeiX JAHK. Cozdanue mpanceennvix opeanusmos.
JlocTrkeHusT UM IEpPCHEKTUBBI  XPOMOCOMHOM WU TE€HHOM  WHXXEHEPUH.
DKOJIOTHYECKHE U ITHYECKUE TTPOOJIEMbl T€HHOW WHKCHEPHUH.

Menuuuackue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. TTIP-
JMarHocTuka. MeTaOoJIOMHBIM aHallU3, TEHOLICHTPUUECKUNM aHaIU3 MpoTeoMa
YEJIOBEKa JUI OLICHKM COCTOSIHUS €ro 370poBbs. Mcmonab30BaHUE CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OuoumkeHepuss s pa3pabOTKU
(yHIaMEHTANbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTUM, CO3JaHHUs KOMIUIEKCHBIX
TKaHEeW coYeTaHWEeM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunHra
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULINHEI.

Co3naHre BEKTOPHBIX BakKLMH C LEIbI0 00ecredeHuss KOMOMHHUPOBAHHON
3amuThl OoT Bo3Oyautened OPBU, ycraHoBiieHHE MOJEKYJISPHBIX MEXAaHHU3MOB
dbynakimonupoBannsi PHK-comepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHU3MOB B IPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHast HHKEHEPH», «I €eHHAs HHXKEHEPU».

JlabopatopHas paGora «/3yueHre 00HEKTOB OMOTEXHOIOTHI.

IpakTueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOB.



IKckypeusi «bHOTEXHONOTMS — BaXXKHEWIIash MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUUECKOE TIPOU3BOICTBO)».

11 kaace

Tema 1.3apoxnenne M pa3BUTHE 3BOJIONMOHHBLIX NpPeEICTABJIEHUIN B
OnoJioruu

OpomonmonHas Tteopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIB>kyIue cuibl 3BoroIMU BUA0B 1o Y. JlapBuHy (BhICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas HW3MEHYMBOCTH, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternyeckoit Teopun »HBomonuu (CTDI). HeltpanbHas
teopus HBomtonuu. CoBpeMeHHass DBOJIOIMOHHAS  OWoNorusi. 3HayeHue
ABOJIIOIIMOHHOM TE€OPUHU B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdeMoHCcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneint, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. lapsun, C. C. UerBepukos, U. U. lImansraysen, [Jx. Xonaein, . K.
bernses.

Tabmuiplt u cxembl: «Cucrema xuBoi npupoasl (o K. JlunHew)»,
«Jlectnunia xuBBIX cymecTtB (o Jlamapky)», «Mexaamsm GHoOpMHUPOBaHUS
NPUCIIOCOOJIEHU y pacTeHuii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectsua Y. lapsunay, «Haxonku Y. lapBunay, «PopMbl 00pbOBI
3a cymiectBoBanue», «llopoabl romybeity, «MHorooOpasue KyJIbTYpHBIX (hopm
KanycTh», «I1opoabl mOMaTHUX KUBOTHBIXY», «CxeMa 00pa3oBaHUsI HOBBIX BHJIOB
(mo Y. [HapBuny)», «Cxema COOTHOIIEHUS JBIXKYLUIMX CHJI 3BOJIOIUNY,
«OCHOBHBIE TOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTIOLIUN.

Tema 2. MUKPO03BOJIIOLNSA U €€ Pe3yJibTaThl

[Tonmynsiuus Kak 37AeMEHTapHas €AuHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OIICHKM T'E€HETUYECKOTO pa3HOoo0pa3us U CTPYKTyphl mnomyssuuil. M3MeHeHue
reHo()oH/a TOMyNAIMA KaK »3JIEMEHTAPHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble (PaKTOpbl (IBHXKYIIHME CHIIBI) 3BOMIOUMHA. MyTallMOHHBIHA
nporiecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHAINpaBJIeHHbIE HM3MEHEHMsI 4YacToT aiened B nomyisuuax. Oddexr
ocHOBaTens. JIgghexm Oymuviiounozo eopaviwika. CHudcenue 2eHemuiecKo2o
pasnooopazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonvuwux u  manelx  nonyaayusax.  Murpauun.  M3omAuMs  OOMYJSIUIN:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OMoJIorndeckas (PenpoyKTUBHAS).

EctecTBeHHBI1 0TOOp — HampaBisomuid  Qaktop sBomonUuU. DopMbI
€CTECTBEHHOI0  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIHUNA,  pa3phIBAlOLIUI
(nu3pynTuBHbIi). [lomoBoit or6op. Bo3HUKHOBEHHE M 3BOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTh ~ OPraHM3MOB  KaK  pe3yibTaT  MHKPOIBOIIOLHUH.
Bo3nukHoBeHne — mpucnocoOjieHH y  opraHu3MoB.  Apomopdo3bl U



uanoanantanuu. [lpumepsl npucnocoOaeHuil y opraHu3MoB: MOPQOIOrHYECcKHeE,
dbusnonornyeckue,  Owoxumudeckue,  ToBeaeHUeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u crpykrypa. BupooOpazoBaHue Kak pe3yJbTar
MUKpOodBoOoIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. Ilytu u
CIIocoObI BUJI000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CAMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIus,
ruOpuan3zanus). JJMTenbHOCTh YBOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOIMYECKOT0 pa3HOOOpa3usl.

Ponp  »BOMOIMOHHONM OWOJIOTMH B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHHs: 6Mopa3zHooOpazusi. MUKPOIBOJIOIMS U KOIBOJIOIUS MMapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEH.

JdemoHcTpanuu

[Toptpersi: C. C. UerBepukos, 3. Maiip.

Tabmumpl U cxembl: «MyTallMOHHAsE WM3MEHUYUBOCTHY, «llomynsiuonHas
CTpYKTypa Buaay, «CxeMa nposiBiieHus 3akoHa Xapan—BaitnOepray, «/[Bmwxymiue
CWJIBl ABOJIIOIUNY, «IKOJIOrHUEcKass W30S MONYJSIUil CeBaHCKOM (openuy,
«l"eorpaduueckas M30JSIIMSA  JIMCTBEHHUI[BI CHUOUPCKOM U JIUCTBEHHHUIIBI
naypckoit», «llomynsiiuOHHbIE BOJHBI YHCIEHHOCTH XHUIIIHUKOB U XXEPTBY», «Cxema
JIEICTBUSL €CTECTBEHHOro otr0opa», «PopMbl OOpbOBI 3a CYIECTBOBAHUEY,
«MHpycTpualibHbI MenaHu3M», «JKuBble ucKornaembie», «II0KpOBUTENIbCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexnaaromas OKpacka KUBOTHBIX»,
«Pusnonornyeckue ananrauum», «llpucrnoco0aeHHOCTh OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Bunbl-nBoiHukn», «CTpykTypa BHAA B
npupojie», «Crnocodsl BUAooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJIOB JIAHABIIIEH», «DKOJIOTUYECKOE BUJI000PA30BAHUE BHJIOB CHHUID,
«[Tonumnouasl pacrenuit», «KamycTHo-peedHblil THOpUI.

OO6opynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydelia NTHUIl U
3Bepeil C MpuUMepaMu pa3IMYHBIX NPUCTIOCOOJICHUM, 4Yydelna NTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3ITUYHBIMU CTIOCOOAMH.

JlabopaTtopnass paGora «BrbIsiBIeHHEe HU3MEHUHMBOCTH y 0CO0EH OIHOTO
BUJIAY.

JladopaTtopHass  paGora  «lIpucmocobiieHuss  OPraHM3MOB U HX
OTHOCHUTENbHAS LIEIECO00PA3HOCTHY.

JlabopaTtopHass pabora «CpaBHeHHE BHIOB 10 MOP(POIOTHIESCKOMY
KPUTEPHUIO».

Tema 3. Maxkpo3BoJouus u eé pe3yJjibTaThl

Meroasl u3ydeHHsT MakpolBOIOLMHU. [laneoHTOIOrMYecKue METOMBI
uzydeHust odBomornuu. Ilepexomanbie ¢GopMbl W (PUIOTCHETHUYECKUE  PsJIbI
OpraHU3MOB.



buoreorpadguueckue Meroisl u3ydeHus sBoitouud. CpaBHeHue QIOpbl U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emnau. Bunbl-
SHIAEMUKU U PEIUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOrHYECKHE METOJbl H3YyUYEHHUS
BOMIOLMHU. ['eHeTnyeckue MeXaHu3Mbl HBOJIIOLIMM OHTOI€HE3a U IOSIBJICHUSA
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTWYHBIE  OpPraHBbL.
Pynumenrapusle  opranbl M araBU3Mbl.  MOJNEKYISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3Yy4YEHHUS  HBOJIOIUU.
I'omonoruunsie reHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUS (UIOrE€HETUYECKHUX
JEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOJIIOLIMS TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (IpaBuUiIa) SBOMIOIUU. [Ipunyun cmenvl yHxyuill.
HeobpartumocTs 3Bomtonnu. AjanTuBHas panuaius. HepaBHOMEpPHOCTH TEMIIOB
SBOJIOLIHM.

JdeMoHcTpanuu

[Toptpersi: K. M. bap, A. O. KoBasieBckuii, ®. Mronnep, 3. [ ekkenb.

Tabmuiel 1 cxembl: «DUIOTeHETHUECKUI P JOMATN», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy,  «Punmodursr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenmukTel», «HayanpHble cTaguu >MOPUOHAIBHOIO pPa3BUTHS TO3BOHOUYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHbIE OpraHe», «PyInMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», <«lJIaBHBIE
HAIPABJICHUSI 3BOTOLMIY, «OO0IIHe 3aKOHOMEPHOCTH IBOTIOLIAN.

OOGopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJISKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Haydnble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. JloHaydHble MpEICTaBICHUS O 3apPOXKIACHUU KU3HU (KpEalMOHU3M).
['mnore3a NOCTOSHHOTO CaMO3apOKIECHHUS )KU3HU U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaieHre skM3HU U aCTPOOUOJIOT USI.

OcHoOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reosoruueckasi) HSBOJNIONMS. XUMHUYECKas »dBOJONMSI. AOHOTeHHBIM CHHTE3
opraHnyeckux Beniects u3 Heoprannmdeckux. Ombir C. Mwumiepa u I'. Opm.
OO6pa3zoBanue mnonuMepoB u3 MoHoMmepoB. KoamepBatHas runoresa A. W
Omnapuna, runore3a nepBu4aHoro Oyiabona J[x. XonjaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménmnepa. Pubozumbr (T. Uek) m rtumoresa «vmupa PHK» V. T'mnbGepra.
dopMupoBaHrEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emuin n meroapl €€ wu3ydeHus. lckomaemble OpraHUYECKHE
octatkd. ['eoxponomoruss u e€ wMeroapl. OTHOcUTENbHAasE U aOCONIOTHAS
reoXpoHoJIorus. ['eoXpoHOIornuecKkast mKaja: S0Hbl, 3pbl, IEPUOBI, JTIOXH.

Havanbnbie sTamnbl OpraHM4eckod »HBOMIONUU. [losIBIICHME W 3BOIOLUSA
NEPBBIX KIIETOK. DBOJIOIMUS MeTabonn3mMa. BO3HHUKHOBEHHE MEPBBIX IKOCUCTEM.



CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKH KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHUOTHI.

[Tpoucxoxenne 3ykapuoT (CuMOUOreHe3). IBONIOIMOHHOE IPOUCXOXKIEHNE
BUpYCOB. [IponcxokneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUWE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOLMM BbICHIMX pacTeHuil. OCHOBHbIE apOMOpPQO3bI
pacrennii. Bpixox pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxkaeHue LIBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Talnbl HBOJIOLUU KUBOTHOTO MHpa. OCHOBHBIE apOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XopaoBbIe )KUBOTHBIE. JKM3Hb B BOJIE. DBOJIIOLUS [TO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuit u pentwinil. [IpoucxoxieHne MIEKOMUTAIONUX U
ntull. [lpunnun xmodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
II0O3BOHOYHBIMU KUBOTHBIMU CYLIU.

Paszputne xu3HM Ha 3emie IO 3paM M IEpUOAAM: apXel, MPOTEPO30il,
najgeo30M, Me3030HM, KailHO30M. OOmias XapakTepuCTHKa KiuMara |
reOJIOTMYECKUX TporeccoB. llosBlieHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yciaoBUs U BIUSHUE HA Ta30BbI COCTAaB aTMOC(EPBHI.

MaccoBble BBIMUPAaHUSA — DKOJIOIMYECKHE KPU3UCHI Ipouuioro. Ilpuyuuer u
CJIENCTBUSA MacCOBBIX BbIMHUpaHHUl. COBPEMEHHBIM 3KOJOTMYECKUH KPHU3UC, €r0
ocobennoctu. [Ipobiema coxpanenus 6mopasHooOpa3us Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHiumnel kinaccudukaiuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE Pyl OPTAHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, [{x. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Pequy», «Cxema onbita JI. [lacTepa mo
W3YYEHUIO CaMO3apoKIeHus ku3Hu», «Cxema ombita C. Mwmepa, I'. HOpwny,
«OTanbl  HEOPraHMYeCKOW  3Bojounn»,  «l'eoxpoHonormyeckas — IIKaJIay,
«HauanpHble 3Tanbl OpraHnyeckoi 3Bomonuny», «CxemMa 00pa3oBaHMs dYKapUOT
nyTéM cumoOuorenesay, «Cucrema XHUBOM mpUpoab», «CTpoeHHe BHpYycay,
«Apomopdo3sl  pacrenuit», «PuHHODUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokserounsle Bopopocam», «Mxwm», <«IlanmoporHukm», «lonoceMeHHbIE
pacteHus’», «OpraHbl IBETKOBBIX pacTeHHi», «(CxeMa pa3BUTUS KUBOTHOI'O
Mupay, «Apomopdosbl KHUBOTHBIX», «lIpocreimne», «KuUILIEYHONMOIOCTHBIEY,
«IInockue 4EpPBUY, «YnenucroHoruey, «PBIOBI», «3eMHOBOIHBICY,
«IIpecmpikaromuecs», «IItune», «Mnekonuraronme», «Pa3BuTue XU3HH B
apXeucKomn apey, «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipen», «Pa3BUTHE )KU3HU B
1aJIE030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTue )XKU3HU B
KatHO30MCKOM 3pe», «COBPEMEHHAS CUCTEMA OPTAHUYECKOTO MUPA.

O6opynoBanue: repObapuu pPACTEHUM pa3IUYHBIX OTAEIOB, KOJUICKIUH
HACEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU



UTJIOKOXKUX, CKEJIEThl TI03BOHOYHBIX JKMBOTHBIX, 4Yydelia NTUIl U 3Bepew,
KOJUIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMbIX, MYJSDKH OpPraHUYEeCKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  a0oparopHasi  padora «MoAenuMpoBaHUE  ONBITOB
Mumiepa—tOpu 1o u3y4eHuno abMOT€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
nepBUYHON aTMOochepe».

JlaGoparopHass padora «/3ydyeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB.

IIpakTueckas padora «/3ydeHue OCOOCHHOCTEH CTPOCHHUS PACTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «l/I3yueHue ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJ10BEKa — AHTPONOI eHe3

Paznens! u 3anaun anTpononorud. MeToapl aHTPOIIOJIOTHH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKICHUM 4elioBeKa. Penurunosnbie
B0O33peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUH.

CX0ncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, $bU3M0I0r0-OMOXUMHUYECKHUE,
noBegeHYeckue. OTIn4Ms 4esloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Tra M BTOPOM CUTHAIBHOMN
CUCTEMBI.

JIBrxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlHaIbHbIC.
CooTHouIeHrue OMOIOTMYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcCHOBHBIE CTaJNM aHTpoOIOreHe3a. PaHHHMe 4YenmoBek0OOpa3Hbie 00€3bSHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIME IPEAKU YeTOBEKOOOPa3HbIX 00€3bsiH U
Moer. ABCTPAJONUTEKH — ABYHOTHE NPEAKHU JIIOAEH. UemoBeK yMenbli, IEpBbIe
V3TOTOBJICHUS OpPyAUN TpyAa. UeroBeK MpsMOXOISIIIMN U TEPBBIM BBIXOJ JIFOJEHU
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  —  oOmMM  Ipesok
HEaH/IePTaIbCKOr0 YEJIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTalIbCKUN
KAaK BHUJ JIIOJEW XOJOAHOrO KiIMMaTa. YenoBEK pa3yMHBIA COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka 1 najneor eHOMHKA.

DBOJIOLKS COBPEMEHHOIO 4eloBeKa. EcTeCTBEHHBI OTOOp B MOMYJISLMSIX
genoBeka. MyTanMoHHBIN Tiporiecc u moiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpamus U «dPGeKT ocHoBaTENs» B MOMYJSAIHUIX COBPEMEHHOTO
YEII0BEKA.

Yenoseueckne pachl. IloHatne o pace. bonbiime pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (dPKBaTOpualbHAasi),  MOHTOJOMIHAS
(a3uarcko-amepukaHckas). Bpems M MmyTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnuncTBO  4yenmoBeueckux  pac. HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOIeHHOCTh YeNMOBEKa K pa3HbIM YCIOBUSM OKPYXKAIOMEH Cpembl.



Bnusnue reorpadguueckoil cpeabl M apeiidpa reHoB Ha Mopdoioruio u
(U3HOIOTHIO YEIOBEKa.

MexaucuuiuinHapHble  MeToabl B (pusnueckoil  (OMOIOTHYECKON)
AHTPOIOJOTUHU.  OBOJIOLIMOHHAS ~ QHTPOMNOJIOTHST M TAJE€OaHTPOIOJIOTrUs
YEJIOBEYECKUX MNOMyJAui. bruoconuanbHble UCCIENOBAaHUS MPUPOABI YEIIOBEKA.
UccnenoBanre KOBOTOMMUONOIOIMYECKOI0 U COLIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpertsr: Y. HapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabnuibl U cxembl: «MeToIbl aHTPOIOIOTUNY, «I 0JIOBHOM MO3T YEIOBEKA»,
«YenoBekooOpa3Hbie 00€3bsIHbI», «CKeNeT dYeloBeKa M CKeleT IIMMIIaH3e»,
«PyauMEHTBI U aTaBU3MBbI», «/[BHKYyIIME CHIIBI aHTPONOT€HE3a», «IBOTIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajtonuTexk», «YenoBek ymenblid», «YenoBek
NPAMOXOIAIIMNIY, «/leHncoBcknil yenmoBek» «Heannepranbip», «KpoMaHbOHIED,
«Ipenku yenoBekay, «ITanbl 3BOIOLMU YETOBEKa», «Pachl UemoBeKay.

OO6opynoBaHue: MYJSDKH — OKaMEHEIIOCTeH, TPEAMETOB MaTepuallbHOU
KyJIbTYpbl ~TpPEIKOB 4eJloBeKa, penpoaykiuuu (dortorpaduu) KapTUH C
MUGDOIOTUIECKUMUA W OUONCHCKUMH CIOKETaMH TPOUCXOXKIICHUS YEIIOBEKa,
dotorpadguu HaXOJOK UCKOMAEMBIX OCTATKOB YEIOBEKA, CKEJIET YeI0BEKa, MOJEIb
yeperna 4YeJIOBE€Ka M uepena IIMMIIaH3€, MOJIeNIb KHUCTH YEJIOBEKa U KHUCTHU
IMMIIaH3€, MOJICIIM TOPCa MPEAKOB YEI0BEKA.

JladbopaTopHass pabora «l3yueHue ocoOeHHOCTEH CTpPOCHUSI CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTueckas padora «/3yyeHne SKOJIOrM4eCKUX aJanTaluil 4eT0BEeKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPYJKaKIlleu cpeaoi

3apoxxieHue u pa3BuTue skojoruu B Tpyaax A. ['ymGonwsara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3anauun
sKoJ0ruu. CBs3b KOJIOTUU C APYTUMHU HayKaMHU.

Meroasl skonoruu. lloseBbie HaOmOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
NpUpOAHbIE W JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATLHBIN U TJI00aTbHBIH.

3HaueHUEe OHKOJOTMYECKUX 3HAHUW [  YeJOBeKa. KOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBAa CBSI3€il YelloBeuecTBa C NpUpoaoil. PopMupoBaHue
AKOJIOTMUYECKOHN KYyIbTYpPbhl U SKOJIOTMUECKON IPaMOTHOCTH HACEIICHHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxembl: «Pasznensl skojgorum», «MeTtonbl 3komorun», «Cxema
MOHUTOPHUHTA OKPYXKAOIIEH Cpebl».

JlaGopaTopHasi pabora «3yueHne METO/I0B AKOJIOTUYECKHUX
HUCCIICIOBAaHUI Y.

Tema 7. Opranusmsl U cpea OOMTAHUA



Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uX nerctBus. Knaccudukams
AKOJIOTHIECKUX (DAaKTOPOB: aOUOTHUYECKHE, OMOTHYECKHUE, aHTpororeHabie. Oomme
3aKOHOMEPHOCTH AEHCTBUSL dKojoruueckux Qakropon. IIpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue ¢aktopsl. CBeT Kak 3Kkonorudeckuil ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOIO CHEKTpPa Ha OPraHU3Mbl. DKOJIOIMYECKUE TPYIIbI
pacTeHHMII W JKMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoau3M.

Temneparypa kak skonorudeckuit dakrtop. JleiictBue TemmnepaTypsl Ha
opraHusMbl. [loMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonorumdeckuid (aktop. Ilpucmnocobnenus pacTeHHil K
NOJIepKaHuI0 BOJHOro OanaHca. Knaccudukanusi pacTeHMH MO OTHOLIEHUIO K
BoJie. [Ipucrnocobiienus ;KUBOTHBIX K U3MEHEHUIO BOAHOI'O PEKUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHas,
[NIyOMHHasT  NOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHus opranu3sMoB. IlpucrnocoOneHus OpraHu3MoOB K
KU3HM B Pa3HBIX CpeNax.

buonornyeckne putmbl. BHemHue um BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HHU.

XKuznennsle Qopmbel opranusmMoB. [loHsiTue o0 KU3HEHHOW (Qopme.
XKu3zHeHHsie HOpPMBI paCTEHUI: AEPEBBS, KYCTAPHUKHU, KYCTAPHUUKH, MHOT'OJIETHHE
TpaBbl, OJAHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THUAPOOHUOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckne  QaxTOphI. Bunet  OuoTHueckux — B3aMMOJCHCTBUIL:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOK03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3aumojiericTBus  (Tommueckue,  (Qopudeckue, (paOpuyeckue).  3HaUCHHE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYILIECTBOBAHMSI OpPraHU3MOB B Cpee
oburtanud. [IpuHIMIT KOHKYPEHTHOTO UCKIOYEHUS.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okoyorudeckue (akTope», «CBETOBOM CHEKTpY,
«OKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKHWBOTHbIE», «DHU3MONOrMYECKUE ananTauuu
KUBOTHBIX», «Cpenbl OOHWTaHHS OpPraHU3MOB», «DBHOIOrMYECKHE PUTMBIY,
«Kusnennoie  Gopmbl  pactenuity, <« KuzHeHHble  (QOPMBI  KUBOTHBIX),
«IKOCUCTEMA MIUPOKOJIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOIO Jiecay, «llenu
nUTaHus», «XunaudectBoy, «llapasutusm», «KonkypeHmus», «CumMOno03y,
«KoMMeHcanuzm».

O6opynoBanue: repdbapuu pacTEHUW U >KUBOTHBIX, MPHUCIOCOOIECHHBIX K
BJIUSHUIO PA3JIMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repdapum CBETONIOOUBBIX,



TEHETIOOUBBIX U TEHEBBIHOCIMBBLIX PACTEHUH, CBETOJIIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBbIC KOMHATHBIE PACTCHUS, TepOapuu M KOJUICKIINH TETUTOFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa NTUIl U 3Bepei, repdapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHusl JaHHBIX TPYIIMN, KOJJIEKIINH >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpeaax,
repObapud ¥ KOJUIGKIIMM PACTEHUN U JKUBOTHBIX, OOJIAAONIUX YepTaMU
IPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHSIM YCJIOBUM >KU3HU, repbapuul u
KOJUIEKIIMM PACTEHU U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJIEKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OUOTUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopHasi paGora «BbIsBICHHE TMPUCIIOCOOICHUN OPraHU3MOB K
BJIUSTHUIO CBETA.

JladbopaTopHasi pabGora «BbIsSBICHHE MPHUCIOCOONICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUSI.

Tema 8. Jko10rusi BUI0B M NOMYJIANH

DKOJIOTUYECKHE XapaKTepUCTUKU MO YJISIIIUY. [Honynsius Kak
Ounosnornyeckas cucreMma. Poiib HEOJHOPOAHOCTHU Cpelibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEW OUOI0rUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonynaiuii. OCHOBHbIE TOKa3aTeNW MOMYJSIUU: YUCIECHHOCTb, IUIOTHOCTb,
BO3pAacTHasi M TOJIOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIHSI.

DKoyioruyeckas CTpykrypa nomyisiuuud. OIeHKa YUCIEHHOCTH MOIMYJISLUH.
JluHaMuKa MOMyJNsUUUA U €€ perysius. bUoTHYecKuid MOTEHLMAN TMOMYJISIHUU.
MopenupoBanue JUHaAMHUKH NOMyssiud. KpuBble pocTa YUCIEHHOCTH MOITYJISLIHH.
KpuBbie BbDKMBaHMS. Perynsamnus 4UCICHHOCTH MOMYJALUN: poiib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMyeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mojzenb skonorndeckor Hummbx.M. XarumHcona. Pa3Mepbl 3KOJI0rHueckomn
Huid. [ToreHunanbsHas U peaTu30BaHHAS HUILIHN.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HUX JKU3HECHHbIE
CTpaTeru. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHA TIOBEAECHUS W MUTPalWil >KUBOTHBIX. bHoIormyeckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdemoHncTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl M cXxembl: «DKOJIOTMYECKUE XapaKTEPUCTUKU MOMYJISLUN,
«IIpocTpaHCcTBEeHHasi  CTpyKTypa mHomyysiuu», «Bo3pacTHble  NMHUpaMuJIbl
nonynanun», «CKOpPOCTb  3aCelIeHUs] MOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opranuzmaMmn», «Mozeinb d3xonorndyeckor Humu Jx. M. XaTyuHcoHay.

O6opynoBanue: repbapuu pacTeHHUM, KOJUICKITUN KUBOTHBIX.



JladbopaTtopuass paGora  «llpucmocoOneHuss CceMsH  pacTeHHM K
PaCCEIICHUIO.

Tema 9. Ikos10rus1 CO00IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MexIy
OopraHu3Mamu B OUOIEHO3E.

OxocucteMa kak oTkpbiTas cucrtema (A. [x. Tencnn). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEIYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceTu. AOHOTHYECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B AKocHcTeMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeldud  dKocuUcTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOINECTB — CyKilecCuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobuiectBo. buopaznooOpasue u moiHoTa Kpyropopora
BEIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[IpupoaHbIe YKOCUCTEMBL. JKOCUCHEMbL 03ED U PeK. IKoCcUcmemvl Mopeu U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbltb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXy aHTPOIIOI'€HHBIMU U MPUPOIHBIMHU YKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
dnopa u dayna. CunanTponuzanusi Topojckoil QayHbl. buonoruueckoe u
XO035IUICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTraHU3MOB B
skocuctemax. Ponbv kackaonozo sgpghekma u 6udos-30ughukamopos (Kirouegvlx
6U008) 6 pyHKkyuonuposanuu sxocucmem. 1lepeHOC PHEPrUU U BEILIECTB MEXIY
CMEXHBIMHM 3KOCUCTEMaMH. Y CTOMUMBOCTb OPraHU3MOB, MOMYJISLUNA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUM.

Mexanusmul 8030elicmeus 3aepA3HEHULl PA3HBIX munoe Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUA  AHMPONO2EHHO20  B030€UCBUS.
MeTo10710T 1Sl MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencinu.
Tabmuet u cxembl:  «CTpykTypa  OHOIIEHO3a», «IKocucrema

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOro jeca», «DyHKIUOHATIbHbIE
IPYIIBl OPTaHU3MOB B J3KOCHCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEMEY,
«Ilenu nutanus (macTOUIIHAS, AETPUTHASN)Y», «IKOJIOTMUYECKAs] MUPAMUA YHCEID,
«QKonoruyeckas nmupamusia OMoMacchl», «IKOJIOTHUECKas MUpaMuia SHEPTUN,
«O0pazoBanue O6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mnocie
noxkapa», «JKocucTema 03epa», «ArpoueHos3», «KpyroBopoT BelIecTB M MOTOK
SHEPrUu B arporeHo3e», «[Ipumeps ypOosKocUCTEM.



OGopynoBaHue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydena NTUIl U
3Bepeid, repOapuu KyIbTyPHBIX U TUKOPACTYIIUX PACTCHHA, aKBAPUYM KaK MOJICITh
9KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucaHue ypo03KOCHCTEMBI».

IKCKypeHusi «IKCKYpCHsl B TUIUYHBIN OMoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXO/0JIbHBIN WX MMOMMEHHBIN JYT, 03€p0, O0TI0TO)».

IKeKypeusi «DKCKypcUs B arpo’KocUCTeMy (Ha MOje WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obOmieranerapHas 000j04YKa 3eMIIM, TJI€ CYIISCTBYET WIIH
CylllecTBOBaja U3Hb. PazBuTue npeacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepuaackoro o 6uocepe. Obnactu 6uocheps! u e€ coctan. XKuboe
BEIIECTBO Onochepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Onocdepbl. OcobeHHOoCcTH OHMocdepsl Kak
rI00aIbHON dKOCcUCTeMBI. J[MHamMudeckoe paBHOBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIbI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanbHOCTh Ouocdepsl. Ilonsatue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYH/pPa, XBOWHBIE Jieca, CMEIIAHHbIC U MIHUPOKOJIUCTBEHHBIE JIeCa, CTENH, CABAaHHBI,
MyCTBIHU, TPOIMYECKHE JIECA, BBICOKOTOphs. KiiuMar, pacTUTENbHBIN U AKUBOTHBIN
Mup OMOMOB CYIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITaa 1
ouochepHbIX QyHKIIHM.

JdemoHcTpanuu

[Toptpetsi: B. 1. Bepnaackuii, 9. 3rocc.

Tabmunpl u cxembl: «['eocdhepnr 3emnn», «KpyroBopoT azora B MPUPOAE»,
«KpyroBopor yriepoga B mpupone», «KpyroBopor kuciopoaa B HOpHUPOIL»,
«KpyroBopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taira», «Cmemannsiid jiecy, «IIInpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiHA», « TponuyecKuii Jiecy.

OOGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek u OKpy:xa0OIIas cpeaa

DKOJIOTUYECKHE KpPU3UChI M WX TNpUYuHBL. Bo3zeiicTBue denoBeka Ha
ouochepy. 3arps3HeHue BO3AYyHMIHOM cpenbl. OxpaHa Bo3Ayxa. 3arps3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONOT€HHOE BO3/ICMCTBHE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PACTUTENIBHOTO U UBOTHOrO Mupa. OCHOBHbBIE MPUHUUIIBI OXPaHbl MPHUPOIBL.
Kpacueie knHuru. Oco0o oxpansembie mpupojanbie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTONYMBOTO PA3BUTHS UYEIOBEYECTBA U IMPUPOJIBI.
PamonanpbHOE  MPUPOMOMONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO



pazHooOpazust 3emau. OOmME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €0 BEPOATHBIE MTOCIIEICTBUSI.

Pa3BuTHe METOJOB MOHUTOPUHIA pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezarowieti u
KOHKYPeHmMOocnocobHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsi, obecneuusarowjue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
IKopeadburumayuu Kocucmem U Ccnocooos 060pvoOLl ¢ OUONOBPENHCOCHUSMU.
Pexoncmpykyus mopckux u nazemuvix 5KOCUCHEM.

JdemoHcTpanuu

Tabmuupl  u  cxembl:  «3arpsi3HeHHEe  atMocepbl»,  «3arpsi3HEHue
ruapocdepb», «3arpsisHeHne mouBbl», «llapHukoBeii  AdddexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOIeNnn yIpaBIsIeMOro MUPay.
O6opynoBanue: ¢dororpaguu OxpaHseMbIX pacTeHHil W KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepannu, KpacHOM KHUTM pErnoHa.



I[lnannpyembie pe3yjibTaThl 0CBOEHUS Y4eOHOTro npeamera «buogorus»
Ha yriiy0JIeHHOM YPOBHe

JINYHOCTHBIE pe3yJIbTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
Oo0Oy4YalolMUMHUCs TMPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHbIEC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbI IO OMOJIOTHH
BBIJICJICHBI CIIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYalOIIMMUCS POCCUMCKON
rPaXXIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPENENICHUIO, Haiuuue Mmomueayuu K OOYyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEKIEHWW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HCTOPUUECKUX TPATUIUN DPA3BUTUS OUOIOTHYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEbHOCTA 1EHHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPHUCYIIUMHU CHUCTEME
OMOJOrnYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS — HKOJIOTMYECKOU
KYJABTYPbI, CHOCOOHOCHU CMABUmMb eI U CTPOUTH KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPOTrpaMMBbl MO0 OMOJIOTUU JOCTUTAIOTCS
B EIUHCTBE YYEOHOM M BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMHU, UICTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEAICHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, Ppa3BUTHS BHYTPEHHEH TMO3UUMU JIMYHOCTH, NAaTPUOTH3MA U
YBXXCHUS K 3aKOHY M MPaBOIOPSIKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUs, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaAulUsIM MHOTOHALIMOHAJIILHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXaroUIen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS Yy4yeOHoro mpeaMera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCSA
chOpMHpPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA AEATEIBHOCTA B MPOLIECCE PEANN3ALNA OCHOBHBIX HANPABICHUN
BOCIIUTATENILHOU JIEITEIbHOCTH, B TOM YUCIIE€ B YaCTH:

1)rpamaaHncKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUMCKOro OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OO0S3aHHOCTEH, YBaXKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM MAEATEIbHOCTA IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, pPEIIeHWH Y4EOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHbIX, T[IO03HABATENIbHBIX M HCCJIEAOBATEIbCKUX 3aJlady, YBaKUTEIbHOTO
OTHONIIEHUS K MHEHHUIO OINIMOHEHTOB IMpPHU OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUUCKOM rpakIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpEN
PonuHoM, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOW S3BIK U KYJIBTYpY,
IPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOHOMY HACJIEAUIO U MaMsITHUKAM MPUPO/IBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUICKUX Y4YEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusIMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICHCTBUS JKUBOI NPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GopMHUPOBAHHMS KYJbTYPbl 310POBbS U
IMOIMOHAJIBHOIO 0JIaronoJIyYns:

NOHMMaHUE U peanu3alnus 370pOBOro U 0Oe30macHoro obpasa >KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peEryisipHas Qunyeckas



AKTUBHOCTB), OEpPEKHOr'0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMaHUE WEHHOCTH TMPAaBWJI HWHIUBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHHE TMOCJEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHIOTPEOICHHUS
AJIKOT0J151, HAPKOTUKOB, KYpEHUS );

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTbH K TPYAY, OCO3HaHUE IIEHHOCTH MAaCTEePCTBA, TPYA0JIt00UE;

TOTOBHOCTh K AKTUBHOW JMESTENIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JAESTEIbHOCTD;

UHTEpEC K paslInyHbIM cepaM MpoecCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud #  Pealn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS

AKOJIOTHYECKU 1€1€CO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HMCTOYHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIleCTBOBAHUSI;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM WX BO3MOXHBIX IOCIEACTBUM IS
OKPYXarUIEH CPEIbL;

OCO3HAaHME TJI00aJBHOTO XapakTepa IKOJIOIMYECKUX MpoOjeM U myTed ux
penieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUH OHOJIOTHH
3HAHUS M YMEHUsI TIpU pEelIeHUH NpoOJeM, CBS3aHHBIX C palUOHAJIbHBIM
OPUPOJIONONIIB30BAHMEM  (COONIOJICHHE  MpaBWJI  TOBEACHUS B  MPUPOJIE,
HANPaBJICHHBIX Ha COXPAaHEHHE pPaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, OHoCchephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOLIEH
NPUPOJHON cpeie, YMEHHE NPOTrHO3UPOBATH HEOJAronpUSITHBIE IKOJOTUYECKHUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYKE PA3BUTOTO SKOJIOTMYECKOTO MBIILICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OTbITA NeATeNbHOCTU AKOJIOTMYECKON HAIPaBJI€HHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B MPAKTUYECKOUN JEATEIIbHOCTH SKOJIOTMUYECKOM
HAIPaBJIC€HHOCTHY;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KakK CpEACTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U TIO3HAHUS MUPA;



NOHMMaHue crenupukn OWONIOTMM KaK HayKH, OCO3HAaHHMS €€ poiu B
(GopMUpPOBAHMHU PAIMOHATBHOIO HAYYHOI'O MBIIIJICHUS, CO3/aHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUs 00 OKpYXKAloIIeM MHpEe KaK O €IMHCTBE MPUPOIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHHd MpoOIeM
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJISi COBPEMEHHON NHUBUIM3AINN:
o0ecrieueHrsT HOBOTO YPOBHSI Pa3BUTHUSA MEIUIMHBI, CO3/IaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHbIE  NPOOJEMBbI  pPa3BUTHS
YeJI0BEYECTBa, TIOMCKA MyTel BBIXOAA M3 TNIOOATBHBIX SKOJOTUYECKUX MPOoOieM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCTIONB30BAHUIO TPHUPOIHBIX PECYpcoB W (OPMUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTHYECKUX 3HAHUM B LEJAX
MOBBIIIICHUST  OOIIEH KYJNbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHOW TPaMOTHOCTH OOydarommxcs, GpopmMupyemon
IpU U3yYEHUU OUOJIOTHH;

NOHMMaHUE CYIIHOCTH METOJOB MO3HAHMs, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajau3a W
OOBSICHEHHSI SIBJICHUI OKPY)KAIOIIET0 MUpPa M MPOUCXOASIINX B HEM W3MEHEHUH,
yMEHUE JelaTb OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4dHbIX (aKkTOB U
MUMEIOIINXCS JAHHBIX C IEbIO MOYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus NpooOJieM B peailbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW MAESITeTbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO IESTEIbHOCTh MHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHIO U
camMo00pa30BaHUIO, K AaKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HaHHM 1O OuOIOTHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

MeTtanpeaMeTHbIe pPe3yJIbTATHI

MeranpenMeTHble pe3yiabTaThl OCBOCHMS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3Ha4YuMble JJi1 (OPMUPOBAHUS MHPOBO33PEHUSI O00YyUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTPAKAIOIINE
HEJIOCTHOCTh HAYYHOM KapTUHBI MHUpPAa M CHEUUPUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHBIN (akT, MPUHIMUII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,

UCCIIEOBAHHUE, Ha0JII0/ICHHE, W3MEpEHHUE, AKCIIEPUMEHT 151
JpYTUe); YHUBEPCAIbHbBIE y4eOHbIe JEUCTBUS (mo3HaBaTeNbHbIE,
KOMMYHUKATHUBHEIE, peryJsaTUBHEIE), oOecreunBaromne dbopmupoBaHue

(GYHKIIMOHAIBHOM TPaMOTHOCTH U COLMAJIBHOW KOMIIETCHIIMM O0YYaroluxcs;
CITOCOOHOCTh OOYYArOIIUXCSl HCIIOJB30BaTh OCBOEHHBIE MEXIUCIIUILIMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHHWS W  YHUBEpPCAJbHbICE Yy4eOHbIe JEHUCTBUS B
ITO3HABATEIIbHOW M COLIMATIbHOM MPAKTHUKE.



B pesynbrate wu3ydeHus OWUOJIOTMUM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanust y oOywaromerocs OyayT cGhOpPMHPOBAHBI TO3HABATEILHBIE
yHUBEpCAJIbHbIEC yUeOHbIE IEUCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JEUCTBUS, PETryJISTUBHbIE YHUBEpPCAIbHBbIE Y4ueOHbIE JEHUCTBUSI, COBMECTHAas
NEeATENbHOCTbD.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus JIOJIKHBI OTPaXXaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUSIMM:

1)0a30Bble JIOruYecKue JecTBUSI:

CaMOCTOSITETLHO  (OpPMyIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOI'O MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHUSI, KllacCUpUKaIuu, 0000IIeHHS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETSATh UX XapakTEepHbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C JIPYTUMHU TOHSITUSIMH);

OMpENEeNsATh LENU JAEATEIbHOCTH, 3ajaBasi MapameTpbl U KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJOTMYECKHE MOHATHUS sl OObsICHEHUS (DAKTOB U SIBJICHUU
YKABOU NIPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYXXJCHUS (MHIAYKTUBHBIC, JICNYKTHUBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUSI B paccMaTpPUBAEMbIX
SABJICHUSX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKIFOUCHUS;

MPUMEHATD CXEMHO-MO/ICJIbHBIC cpenctBa IS MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaKke  TMPOTUBOPEUYM  pa3HOrO  poOJAa,  BBISABICHHBIX B Pa3IUYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUs] MPOOJIeMbl C y4E€TOM aHalu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEICTBUMN NESITEIHHOCTH;

KOOPJMHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)0a30BbIe HCCIIeI0BaTEILCKUE T1eCTBHUA:

BJIQJICTh HABBIKAMU YYEOHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIEATEIIbHOCTH,
HaBBIKAMH  pa3pemieHus MpodJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/IOB PELIECHUs MPAKTUYECKUX 3a]1ay, MPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMYHbIE BUJbBI JEATEIBHOCTH IO IOJYYEHUI0 HOBOI'O
3HaHUS, €r0 HHTEPINPETAINH, MPEeoOpPa30BAHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX IPOCKTOB;



(dbopMHUpOBaATh HAYYHBIN THI MBIIUICHUS, BJIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KITFOUEBBIMU TTOHATUSIMUA U METOJIaMH;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3aJaudl B 00pa3oBaTEIbHOU
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ peHIeHHs, HAaXOAWTh apryMEHTHI JUIS JOKa3aTelbCTBa
CBOUMX YTBEPKIICHHIA, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIIICHHUS,

AHAIM3UPOBATh TIOJNYYCHHBIE B XOJE€ PEIICHHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh IEJICHANIPABIICHHBIN MOUCK TEpeHOca CPEACTB U CIIOCOOOB
JIENCTBUS B MPOPECCUOHATIBHYIO CPENY;

yMEThb TMEPEHOCUTh 3HAHUS B TO3HABATEIBbHYI0 M MPAKTHUECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJCH, MPEJIaraTb OpUTHHAIBHBIC MOIAXOJBI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX WH(MOpPMAIH (TEKCTE Yy4eOHOTrO
nocoOus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHMOJIOTHYECKHX CJOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTEepHeTe), aHAIM3UPOBATh
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPENCTABICHUS, KDUTUUECKH OLIEHUBATh
€€ IOCTOBEPHOCTh U HEPOTUBOPEUNUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHATH PA3JIUYHbIE METOJbI MPU TOUCKE H
otbope Ouonornueckoi MHGOpMaLMKM, HEOOXOIUMOM JIJIsi BHITTOJHEHUS YYEOHBIX
3ajady;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHiA, COBEPIIEHCTBOBATH KYJIbTYpy aKTUBHOTO MCTIOJIb30BAHUS PA3THMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopMaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOIHIIBI, PUCYHKH
" Apyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosnornyeckod HWHGPOPMAIMEH: TMPUMEHATh XUMHYECKHe, (QU3nueckue u
MaTEeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (HOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABAaHWUS W 3alUThl  WHGOpMAIH,
uH(GOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgyajieHre YHUBEPCAJIbLHBIMH KOMMYHHUKATUBHBIMHU 1€HCTBUAMM:

1)o0menue:



OCYUIECTBIISTh KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMaJore WM JAUCKYCCHUHU MO CYIIECTBY OOCYyXAaeMOl TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHHS OTHOCHUTEIIBHO BBINOJIHEHUS MpeiaracMoun
3a/1a4d, YYUTBIBATb MUHTEPECHl U COIIACOBAHHOCTh MO3ULMNA APYTMX YYaCTHHUKOB
JIMAJIoTa Ui JUCKYCCHUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIEHUS, MOHUMATh 3HAYEHUE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTH MEPErOBOPHI;

BJAJETh PA3JMYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaMEpEeHUs IpYrux JItoJIeHd, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOPpEKTHOU hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHUS C MCIIOJIIb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMecCTHAas 1eATeJIbHOCTD:

MOHUMAaTh U HCMOJb30BaTh MPEUMYILIECTBA KOMAHIHON W WHIWBHAYaJIbHOU
paboThI MpU pelIeHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJCHCTBHS MPU PEUICHUH Y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX NEHUCTBHUHA C Y4YETOM OOIUX
MHTEPECOB U BO3MOKHOCTEMN KaX/10T0 YieHa KOJIJIEKTHBA;

OPUHUMATh [E€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJMHUPOBATh JEUCTBUS O €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JIEUCTBUM,
pacupenensTe poJiM C YYETOM MHEHHUW YYaCTHUKOB, OOCYXKIAaTh PE3YJbTATh
COBMECTHOM paboThI;

OLICHMBATh KAyeCTBO CBOEr0 BKJIAJAa M KaXIOr0 yYaCTHHKAa KOMaH/Ibl B
001Ut pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh MWJEM C TO3ULUUKM HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYalMSIX, TPOSABIISTh TBOPYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

OByajieHNe YHMBEPCAIbHBIMH PeryJsTHBHBIMH JeCTBUSMMU:

1)camoopranusanus:

UCTIONIb30BaTh OMOJIOTMYECKUE 3HAHWUS JJIS BBISABICHUS MpoOJIeM H HX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LEJIEBbIE U CMBICIOBBIE
YCTAHOBKHU B CBOMX JICHCTBHSIX M MOCTYIKAaxX IO OTHOUIEHUIO K KUBOM MpPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYXKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEeSATETbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAaH pELIEHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTECHHUIM;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMUHBIX MPEINOUYTECHUI;



JieJ1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJa/JeTh  HABbIKAMU  IIO3HABaTEeJIbHOM  pediexkcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedUIeKCHH Ji1 OLEHKHU CHUTYyalluH, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO NIPUHUMATHh PEMIEHUS IO HX
CHIKEHHUIO;

OpUHUMAaTh MOTHUBBI W apryMEHThl JPYrMX MpU aHaJM3€ pe3yibTaToB
NEATEIbHOCTH;

3)upunsaTHe ceds1 M APyrux:

OpPUHUMATh ce0s, MOHUMAask CBOM HEJOCTATKU U JTOCTOMHCTBA;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPpU AaHAIN3E pPE3yJIbTaTOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JPYrOro YeJI0BeKa.

IIpeaMeTHbBIE pe3yabTaThI

[IpenmeTHBIE pPE3yNBTaTBl OCBOCHMS COJEp)KaHHS Y4eOHOro mpeaMera
«buonorusi»y Ha yrayOnE€HHOM YpPOBHE OpPHEHTHPOBAHBI Ha OOCCIICUCHHE
npopuiabHOro  oOydeHus  oOydawmuxcs  Ouonorur. OHHM  BKJIIOYAIOT:
cnienuuyecKkue Il OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI JICHCTBHUI 10
OCBOCHHIO, MHTEPIPETAIIMN U TPEOoOPa30BAHUIO 3HAHUM, BUBI JIEITEILHOCTH IO
MOJTYYCHHUIO HOBBIX 3HAHWUH M MX MPUMCHCHHIO B Pa3JIMYHBIX YYEOHBIX, a TAKXKE B
pEAbHBIX KU3HEHHBIX CUTyarusx. [IpenMerHbie pe3ynbTarsl MPEACTaBICHBI 110
rojiaM u3y4eHwusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTrO TpenMera «buomorusi» B 10
Klacce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B
MO3HAHWM  3aKOHOB TMPHUPOABI U  pEHIeHMH MpoOJIeM  palMOHAIbHOTO
TIPUPOIOIIONB30BAHUSA, O BKIIAIE POCCHICKUX M 3apyOCIKHBIX YUEHBIX B PAa3BUTHE
OHoI0TrHNY;

BJIQJICHUEC CHCTEMOW OHWOJIOTMUECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOITOJIAraloNe OWOJIOTHUECKUE TEPMHUHBI W TIOHATUA (JKU3HB, KJIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETyJsSIus, CaMOBOCIIPOHU3BEICHUE,



HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT W Pa3BUTHE), OMOJOTMYECKHE TEOPHUU
(xnerounas Teopust T. IlIBanna, M. lllnelinena, P. BupxoBa, XxpoMocomMHas Teopus
HacieAacTBeHHocT T. Moprana), ydenus (H. M. BaBumoBa — o 1eHtpax
MHOrooOpasusi ¥4  MPOUCXOXKJEHHUSI  KYJbTYPHBIX  pPAacT€HHil),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIVICHUS, YACTOTHI TaMeT,
HE3aBUCUMOr0  HaciuenoBanus [.Menzaensa, TOMOJIOTUYECKUX  PSIOB B
HAaCJIEIICTBCHHOU U3MEHUYHUBOCTHU H. n. Basuiosa), IIPUHLIATIBI
(KOMIIJIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOT'O TMO3HAHMS, HUCIOJIIB3YEMbIX B
OMOJIOTMYECKUX HCCISJOBAHMUIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpEHUE,
HaOJII0/ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTEHMI, >KUBOTHBIX, YEJIOBEKAa, IIPOLIECCOB KUZHEAESATEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max PacTCHUM, KUBOTHBIX U YEJIOBEKa, OMOJIOrMYECKUX
IIPOIIECCOB: OOMEHa BellecTB (MeTaboNmM3M), IIPEBpaNICHUS YHEPTrUH, OpPOKCHUS,
aBTOTPO(HOro U rerepoTpodHOro TUIMOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeWo03a, raMeTroreHesa, AMOpPUOreHe3a, MOCTIMOPUOHAIBHOTOPA3BUTHS,
Pa3MHOXEHUS,  MHAMBUAYATBHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aUMOJICHCTBHS TE€HOB, T€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIWBATHh B3aMMOCBSI3M MEXKAY OPraHOMIAMU KIETKA M HUX
GYHKIUAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEW U WX QYHKUUAMH, MEXITY
OpraHamMM M CHUCTEMaMu OpPraHOB Yy pAaCT€HHI, >KMBOTHBIX M YEJIOBEKAa U HX
GYHKIUAME, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKIY ITalaMmu
oOMeHa BEIlleCTB, dTallaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX ITUKJIOB OPraHU3MOB,
sTanaMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHUIOM U (DEHOTUTIOM, (PEHOTHIIOM U
dbakTOopaMu cpesibl OOUTAHUS;

YMEHHUE BBIABIISITH OTJIMUUTENIbHBIC MPU3HAKUA KUBBIX CUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE AapPTyMEHTHI, OHOJOTMYECKYIO
TEPMUHOJIOTUIO U CUMBOJUKY JJIsSI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHUE pelllaTh OMOJIOrMYECKUE 3a/1a4H, BBISIBISTh MPUUUHHO-CIIE/ICTBEHHBIE
CBSI3U MEX]Y UCCIIETYEMbIMU OMOIOTHYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIENaTh
BBIBO/IbI ¥ IPOTHO3bI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIMIONHATh JTA0OPATOPHBIE W TPAKTUYECKHE pPabOThI, COOIIOIAThH
npaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, IMPOBEPATh UX HKCIEPUMEHTATHLHBIMU
cpenctBamu, GOpMYIHpPYS Ielb HCCIEIO0BaHUS, AaHATU3UPOBATH TOJYyYECHHBIE
pe3yabTaThl U JielaTh BHIBOJIBI;

yMEHHE Y4acTBOBaTh B y4e€OHO-HCCIIENOBATEIBCKON paboTe 1mo Ouonoruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, U



nyOJIMYHO  MPEJACTaBIsATh  IOJYyYEHHbIE  pe3yibTaThl HAa  YYEHHUUECKHUX
KOH(EpEHITHSX;

yMEHHUE OlIEHWBATh JTUYECKHUE AaCHeKThl COBPEMEHHBIX HCCJIEIOBAHUI B
obmacth  OWMONOrMM M MEIHULUMHBI  (KJIOHHPOBAaHUE,  HCKYCCTBEHHOE
OIJIOZIOTBOPEHUE, HAINPABIECHHOE M3MEHEHHE I'€HOMAa M CO3[1aHUE TPAHCTEHHBIX
OpPraHU3MOB);

YMEHHUE OCYILIECTBISATH OCO3HAHHBIM BBIOOp Oynymieil nmpodeccruoHanbHOR
JESTENBHOCTU B 00JIACTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOr0 XO034iCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIM
UHTEpEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH MpOdeccuu u
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpPraHU3alMSIX CPEIHEro
po¢eCCUOHATIBLHOrO U BhICIIEr0 00pa30oBaHMUsL.

[IpeameTHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buomnorusi» B 11
K/1acce JOJKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M POJM OWOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTHUHBl MHpa, B TO3HAHWU 3aKOHOB TMPUPOJBI M PEIIEHUU 3KOJOTHYECKHX
npo0yieM YellOBEYeCTBA, a TaKXKe B PEIIEHHH BOMPOCOB PallMOHAIBHOIO
IPUPOAOIIONb30BaHUA, U B (DOPMUPOBAHUM I[IEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
00I1eCTBY, YENIOBEKY, O BKJIa/J€ POCCHUICKUX M 3apyOekKHBIX y4EHBIX-OMOIOrOB B
pa3BuUTHE OMOJIOTHY;

YMEHHUE BIAJETh CUCTEMOW OWOJIOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET
ONpeeNieHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OHOIOTHYECKUX
TEPMUHOB M MOHATUH (BHUI, 3KOCUCTEMa, Ouocgepa), OMOIOrMYECKUE TEOPUU
(aBoronioHHas Teopust Y. JlapBuHa, CUHTETHUYECKas TEOPUS HBOJIOLMH), YUCHUS
(A. H. CeBepuioBa — 0 yTax U HampasieHHsX 3Bontonuu, B.W. BepHaackoro — o
o6uocdepe), 3akoHbl (reHeTHueckoro paBHoBecust Jx. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bapa), npaswna (munumyma lO. JluGuxa,
AKOJIOTMUECKON TupaMubl 3HEpPruu), runore3sl (runoreza «Mupa PHK» V.
['unGepra);

yMEHUE  BJAJETh  OCHOBHBIMM  METOAAaMH  HAYYHOTO  IMO3HAHUS,
UCTOIb3YEMbIMU B OMOJIOTHUECKHUX HUCCIIEOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HabIIoJIeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLIEHKH aHTPOIIOT€HHBIX N3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKU: BHJOB, OHOTEOICHO30B,
KOCUCTEM M Ouochepbl, CTaOWIM3UPYIOMIEro, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOI'O ot0opa, AJUTONATPUYECKOT O U CUMIIATPUYECKOTO
BUJI000PA30BaHUs, BIMSHUS JIBIKYIIUX CHJI SBOJIIOIMU HA T€HO(POH] MOMYJISIIUH,
IPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefie OOUTaHUs, YepPEeIOBAHMS HaAIpaBiIECHUI
SBOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IIOTOKA SHEPTUH B SKOCHCTEMAX;

yMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUH,
JABWOKYIIMMH CHJIAMHM AHTPOINOreHe3a, KOMIIOHEHTaMH Pa3IUYHbIX JKOCUCTEM U
MPUCTIOCOOJICHUSIMH K HUM OpTraHU3MOB;



YMEHUE  BBIABIATh  OTJIMYUTENbHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
NIPHUCTIOCOOJICHHOCTh BHUJIOB K cpefie OOWTaHWs, aOMOTHYECKUX W OMOTUYCCKUX
KOMITIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3ed  OpPraHU3MOB B  COOOILECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUM B 3KOCUCTEMAaX CBOECW MECTHOCTH;

YMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEbl OOWTAHUS, CIUHCTBA
YEeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUs MHOrooOpasusi BHJIIOB W
HKOCHUCTEM KaK yCIIOBHUS COCYIIECTBOBAHUS MMPUPOJIBI M UETIOBEUECTBA;

yMEHHE peliaTh OMOIOTHYECKHe 3a/1a4H, BBISBIATh MPUYNHHO-CIICICTBEHHbBIC
CBSI3U MEXKTY UCCIICTYEMbIMU OMOIOTHICCKUMH MPOIIECCAaMU U SIBICHUSMH, JENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUM TIOJYUYCHHBIX PE3yIbTATOB;

YMEHHUE BBINOJHATH JA0OPATOPHBIE U TPAKTUUYECKHME pabOThI, COONIOAATH
npaBujia pu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATh UX HOKCIEPUMEHTAIHLHBIMU
cpenctBamMu, (GOPMYIHPYS IElb HCCICIOBAaHUSA, aHAIW3UPOBATH IIOJYyYCHHBIS
pE3yNbTaThI U JENIaTh BHIBOIHI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe 1mo OMoioruw,
OKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  TOJYYEHHbIE  pe3yJbTaThl HA  YYEHHYECKHUX
KOH(EepeHIHUsX;

yYMEHHUE OIEHUBATH THIIOTE3bl M TEOPUU O TIPOUCXOXKICHUU JKU3HH, YEIIOBEKA
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX U CIOCO0aX MpeaOTBpaIlCHUS
r100aabHBIX U3MEHEHUM B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyaymied mpodeccruoHambHOM
JEATENHHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOIIOIH30BaAHMS, METUIINHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETCPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
IPOMBIIIEHHOCTH, YIAyOJNsiTh TMO3HABAaTEIbHBIM WHTEpPEC, HaANpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH  Mpodeccud W MPOAOJDKEHUE
OMOJIOTUYECKOrO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO0 MPOQPECCHOHATBHOTO U
BBICIIIEr0 00pa30BaHMs.



Kuaacc - 10
I'ox oOyuenust — 1
Bcero 102 yaca (3 nen. 4)

TeMmaTH4yeckoe IJIAHUPOBAHUE

GYHKIIUN KIIETKH

HaumenoBanue KomnaecTtBo yacoB
No DnektpoHHbIe (1M]poBHIe) 00pa30oBaTEIBLHbBIC
o/ pa3zesoB, TEM Beero Kontponbnbie | IIpakTuueckue pecypest
(B COOTBETCTBHH C paboThl paboThI
COJIEpYKaHHUEM )
bubnuoreka [JOK
1 buonorus xax 5 https://m.edsoo.ru/7f419506https://resh.edu.ru/
HayKa POIII https://bolshayaperemena.online/
Bonbiras nepemena https://uchi.ru/ Yuu py
bu6nmoreka LIOK
5 JKuBbie cucTembl U 5 https://m.edsoo.ru/7f419506https://resh.edu.ru/
UX U3y4CHHE POIII https://bolshayaperemena.online/
Bonbiras nepemena https://uchi.ru/ Yuu py
bu6mnorexa IJOK
3 B HONOMISL KILETKI 9 https://m.edsoo.ru/7f419506https://r_esh.edu.ru/
PDIII https://bolshayaperemena.online/
Bornbiras nepemena https://uchi.ru/ Yuu py
N MIeCKas bubnmoreka LJOK
4 S —— 13 1 1 https://m.edsoo.ru/7f419506https://r_esh.edu.ru/
N POII https://bolshayaperemene}.onIme/
Bbonbmas nepemena https://uchi.ru/ Yuu py
Crpoetue 1 bubmmoreka [JOK
5 6 3 https://m.edsoo.ru/7f419506https://resh.edu.ru/

PDIII https://bolshayaperemena.online/
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Bonbrras nepemena https://uchi.ru/ Yuu py

OOMeH BEIIECTB U

but6nmoreka LIOK
https://m.edsoo.ru/7f419506https://resh.edu.ru/

6 ZEZBEZEIEI;?IZTKG 8 PBIII https://bolshayaperemena.online/
P Bonbiras nepemena https://uchi.ru/ Yuu py
HacnencrBennasa bu6mnorexa IJOK
7 UHpOpMAIUS 1 10 https://m.edsoo.ru/7f419506https://resh.edu.ru/
peanuzanus € B PDIII https://bolshayaperemena.online/
KIIETKE bonpmas nepemena https://uchi.ru/ Yaum py
bubnmoteka [JOK
3 JKM3HEHHBIN UK 4 https://m.edsoo.ru/7f419506https://resh.edu.ru/
KJIIETKU PDOIII https://bolshayaperemena.online/
Bbonpmas nepemena https://uchi.ru/ Yuu py
Crpoetue 1 bubmmoreka [JOK
9 P 20 https://m.edsoo.ru/7f419506https://r_esh.edu.ru/
— POIII https://bolshavaperemena_l.onI|ne/
Bonbiras nepemena https://uchi.ru/ Yuu py
PasmHOXeHHE N bubnmorexa LHOK
10 pasBuTHE 8 https://m.edsoo.ru/7f419506https://r_esh.edu.ru/
OpraHH3MOB POII https://bolshavaperemena_l.onIme/
bonbiras nepemena https://uchi.ru/ Yuu py
I'eneruka — Hayka o bubnuoreka [JOK
11 HACJIECTBEHHOCTH 5 https://m.edsoo.ru/7f419506https://resh.edu.ru/
1 U3MEHYMBOCTH PDOIII https://bolshayaperemena.online/
OpPraHu3MOB Bonbiras nepemena https://uchi.ru/ Yuu py
3aKOHOMEPHOCTH bubsmorexa [TOK
12 9 https://m.edsoo.ru/7f419506https://resh.edu.ru/
HACJICACTBCHHOCTHU

PDIII https://bolshayaperemena.online/
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Bonbrras nepemena https://uchi.ru/ Yuu py

but6nmoreka LIOK

13 3aKOHOMEPHOCTH 5 1 1 https://m.edsoo.ru/7f419506https://resh.edu.ru/
U3MEHUYNBOCTH PO https://bolshayaperemena.online/
Bonbiras nepemena https://uchi.ru/ Yuu py
bu6mnorexa IJOK
14 L eHeTHKA TeT0BeKA 3 1 https://m.edsoo.ru/7f419506https://r_esh.edu.ru/
PO https://bolshayaperemena.online/
Bonbiras nepemena https://uchi.ru/ Yuu py
bubnmoteka [JOK
15 Cenexmus 3 1 https://m.edso0.ru/7f419506https://resh.edu.ru/
OpPTaHU3MOB POIII https://bolshayaperemena.online/
Bonbrras nepemena https://uchi.ru/ Yuu py
buorexnonorus u bubsmorexa [TOK
https://m.edso0.ru/7f419506https://resh.edu.ru/
16 CHUHTETHUYeCKas 3 1 1 : -
SHONOM s POII https.//bolshavaperemena_l.onI|ne/
Bonbiras nepemena https://uchi.ru/ Yuu py
Hroro 102 5 18
Knace — 11
I'ong oOyuenmst — 2
Bcero 102 yaca (3 Hen. 4)
HanmeHnoBanue KonnuecTBo yacos
No DnektpoHHbIe (1H(poBHIe) 00pa3oBaTEIbLHbBIC
/o pasacioB, TEM Beero Konrponshbie | [IpakTuueckue pecypehI
(B COOTBETCTBHH C paboThl paboThI
COJIEpKAHHUEM )
1 3apoxxIeHuE U 4 bu6mnorexa IJOK
pa3BHUTHE https://m.edsoo.ru/7f419506https://resh.edu.ru/
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SBOJIFOIIUOHHBIX
MPEJICTABJICHU B
OMOJIOTUH

MuKpo3BOIOLHS U

PDOIII https://bolshayaperemena.online/
Bonbmras nepemena https://uchi.ru/ Yuu py

bu6nunoreka LJOK
https://m.edsoo.ru/7f419506https://resh.edu.ru/

e€ pe3yNIbTaThl 14 POIII https://bolshayaperemena.online/
bonpmas nepemena https://uchi.ru/ Yau py
bu6mnorexa IJOK

Maxpo3BOITIOIHS | 8 https://m.edsoo.ru/7f419506https://resh.edu.ru/

e€ pe3ynbTaThl POIII https://bolshayaperemena.online/
Bbonbiras mepemena https://uchi.ru/ Yuu py

[Ipoucxoxnenue u bubmorexa HOK

AABITIC SKH3HH Ha 15 https://m.edsoo.ru/7f419506https://r_esh.edu.ru/

geMﬂe POIII https://bolshayaperemena.online/
Bonbiras nepemena https://uchi.ru/ Yuu py

T bu6mnorexa IJOK

HOTOBCKA — 12 https://m.edsoo. ru/7f419506https://r_esh.edu.ru/

AHTpOTIOreHE3 POIII https://bolshayaperemena.online/
bonpmas nepemena https://uchi.ru/ Yaum py

DKoJIorusi — Hayka

(¢

B3aMMOOTHOIIIEHUSIX bubnmoreka LJOK

OpPraHu3MOB U HaJl 3 https://m.edsoo.ru/7f419506https://resh.edu.ru/

OpPTaHU3MEHHBIX POIII https://bolshayaperemena.online/

CHUCTEM C Bbonpmas nepemena https://uchi.ru/ Yuau py

OKpYyXaruien

cpenou

Opranusmsl 1 cpea 9 bubnuoreka [JOK
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oOuTaHus https://m.edsoo.ru/7f419506https://resh.edu.ru/
PBIII https://bolshayaperemena.online/
Bosnbiras nepemena https://uchi.ru/ Yuu py
bu6nunoreka LJOK
8 DKOIOrHs BUIOB U 9 1 https://m.edsoo.ru/7f419506https://resh.edu.ru/
HOITYJISIIAN POIII https://bolshayaperemena.online/
bonpmas nepemena https://uchi.ru/ Yau py
DKOJIOTHst bubnmoteka [JOK
9 COOOIIIECTB. 14 3 https://m.edsoo.ru/7f419506https://resh.edu.ru/
DKOJIOTHYECKHUE POIII https://bolshayaperemena.online/
CHCTEMBI Bbonbiras mepemena https://uchi.ru/ Yuu py
Buocdepa — bubnuoreka [JOK
https://m.edsoo.ru/7f419506https://resh.edu.ru/
10 riio0agbpHas 6 : -
KOCHCTEMa POII https.//bolshavaperemena}.onI|ne/
Bonbiras nepemena https://uchi.ru/ Yuu py
bu6mnorexa IJOK
11 YenoBek u 8 https://m.edsoo.ru/7f419506https://resh.edu.ru/
OKpy’KaroIas cpena POIII https://bolshayaperemena.online/
bonpmas nepemena https://uchi.ru/ Yaum py
Htoro 102 16
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