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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
OdenepanpHoro 3akoHa Ne371-d3 24.09.2022r. «O BHeCEHWHM HW3MEHEHUH B
®denepanbHbIil 3akoH «O0 oOpazoBanuu B Poccuiickoit @eneparuu» u cratbu 1
®enepanpHoro 3akoHa «OO0 o0s3arenbHBIX TpeOoBaHMsX B Poccuiickoit
Oenepanuny», npukaz3 Munucrepctsa npocenieHuss PO Ne370 or 18.05.2023,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydueOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM W3 KOMIIOHEHTOB MpeIMETHOU obsactu «ECTeCTBEHHO-
HayuHble TmpeameTb». CormacHo mnonoxeHussMm DOIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM TTPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopueHTalMEeld OO0ydYaroUUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHON 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE o
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh WM3Y4YEHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONIEe pPa3BUTUE  OHOJOTUYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalolled mnpupoaHou cpeae. B
mporpaMme Mo OWMOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4€OHOTO TpeIMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU



OOy4JarommMxcst MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOrO 00pa3oBaHUs Ha
YPOBHE cpeaHero o01iero oopa3oBaHus.

Y4eOnpiii npeameT «buonorus» Ha ypoBHE CpeaHero o0imero oOpa3oBaHUS
3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHWE B IIKOJE U OPUEHTHUPOBAaH Ha
pacuIMpeHre U yriiyOJieHHe 3HAHUN 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KIETOYHOW OHOJIOTHMH, SMOpPHOJIOTUH W OHOJIOTUH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YYEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCS K TMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B  By3ax W OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHuU3ME 4YEeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U IIOMCKOBOIO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KAaK OPUEHTHUPHI IJIs MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosiorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAaHUS OO0y4arolUXcA MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, MPUHIUIIOB U MPaBUII,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTUSL M TOJJAEpXKaHUS HHTEpeca OO0ydJarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUHM MPOrPaMMBbl



no OWOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJEHHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHM3alMd >KUBBIX CHCTEM pa3HOrO0 paHra H NpuoOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(ecCUOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE OOYYAIOIMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYyYarolmMXcsi C METOJaMU IO3HAHMs KUBOM MPHUPOJBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIApHOM U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUM W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
HKOJIOTUM);  METOJlaMH  CaMOCTOSITEIbHOTO  IPOBEJIEHUS  OMOJOTMYECKHX
UccenoBaHU B JabopaTtopun W B mpupose (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBIaJIcHNEe OOYyYaIOIUMUCS YMEHUSIMH: CaMOCTOSATEIBHO  HAXOIHUTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOJIh30BATHCS
OMOJOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKUMU U  3KOJOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATETBbHOCTH 10
OTHOILICHUIO K OKpPYXKaIoIIeld NpUPOAHOU cpeae, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPBI
npodriiakTUKA WHGEKITMOHHBIX 3a00J€BaHUl, TIpaBUIa TOBEACHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaAIOIIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IPOLECCE 3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JIOoTHeH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHSI AKCIIEPUMEHTATBHBIX



WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
O0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1[EJIOM M K OTJIECIbHBIM €€ 00bEeKTaM U SBJICHUSM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
MPUPOAOIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbl
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXXaloIuX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
obecrieueHne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO H  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCJICYIOEMy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHUBUTyaIbHBIMUA HHTEpPECAaMH U IOTPEOHOCTSIMH PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
ypoOBHE cpeaHero obiiero oobpasoanus, coctaisieT 340 gacor: B 10 kiacce — 170
yacoB (5 yacoB B Henenmo), B 11 kimacce — 170 4acoB (5 4acoB B HEACIIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(UKU €ro COJEp KaHHWs U HalpaBJIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMsl B OpraHU3alUsaX CpPEaHETo
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUYEHUHN OMOJIOTHH HA YIIIYyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOy4YaroIIMXCsS B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIEI0BATENHCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENETSeTCs y4uTeIeM Ha OCHOBE  HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeii, I'. Menaens, B. . Bepuaackui, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHust Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AINU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumnotesa. [lorstue BHIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKK KU3HW», «buonorndeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

Tema 3. buoJsiorust KjieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilnetinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHHUS COBPEMEHHOM KIIETOUHOMN
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHIInaTbHOEe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoxanvnas mukpockonus. Bumanvroe
(npudicuzneHHoe) uzyueHue Kiemox.

JleMoHCTpauun

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

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHS METOA0B MUKPOCKOTIUI.

OOopyioBaHHEe: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, PEareHTa, yd4acTUe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

OpraHnueckne BeUIECTBA KJIETKU. buonormyeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenThaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukanuss  OGenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.

YraeBoasl. MoHOCaxapuabl, AUCAXapUIbl, OJUTOCAXaPUIbl U TOJIUCAXAPUIBI.
OO0mmii TUIaH CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornueckue GyHKIUU YTIIEBOJOB.



Jlununet. I'uapodunsHo-TUapOdhoOHEBIE cBOMcTBA. Kitaccudukanus nunuaos.
Tpurnuuepuasl, ¢ochonunuasl, BOCKH, cTepouabl. buonormueckue QyHKIUN
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [Ipuanun komrmuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenue u ouonorndeckue pynakmum JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
Kietke. Jlpyeue wuyxneozuompughocpamor  (HT®@). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMoU3nYecKrue UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpYKmMypbol U OYHKYUti OUOMONEKYN U Ux Komniekcos. KomnviomepHwiii ouzaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

[wuarpammel:  «PacrpeneneHne XUMHUYECKHMX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 2JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHue MOJEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl IOCY/1a U 000PYI0BaHKE.

Jlaboparopnasi padora «O0HapykeHHe O0EJTKOB C TOMOIIbIO0 KaY€CTBEHHBIX PEaAKITHII»

JlaGopaTtopuass  paGora  «lccienoBaHue — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KJIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre mpoKapuOTHIECKOM KileTku. KitlerouHast creHka OakTepuii u apxei.
Oco0OeHHOCTH CTpPOCHHsI TEeTepOTpPO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YyHKIHOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BEIIECTB Yepe3 IMIa3MaTUUeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas mauddysus), akKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN



aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpuii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuTto3. DK301uTo3. Kierounas
crerka. CTpyKTypa U QyHKIMH KJIETOUYHOW CTEHKHU PacTeHUM, TPHOOB.

Huromnasma. [{uro3ome. Lutockener. JIBuxkenne nuromnina3Mbl. OpraHouasl
kieTkn. OnHoMeMOpaHHBIE OpraHoOUbl KIETKU: JHAOIJIa3MaTHYecKasi CeTh
(OIIC), ammapart ['ompmku, TU30COMBI, UX CTpoeHHe W (GYyHKIUH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KIeTKH. CTpoeHHE TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsIpHBIA)  DHAOIUIA3MATHUYECKUN
petukynyM. CekperopHas ¢yHkius anmnaparta ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposexka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKH:  MUTOXOHAPWUH,  ILJIACTU[IBI.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumoduoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMKM MUTOXOHIpUN M 1actun. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIIMX  DYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue U QyHKIMH HEeMeMOpaHHBIX
OpraHOUOB KJIETKHU. PuGocompl. IIpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
neHtp. CrpoeHwe U JBUKEHUE OKIYTUKOB W pecHUYEK. MHUKpOTPyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL. /JJuHamuxa s0epHou 00010YKU 8 Mumose. SoepHuvlil
MpPascnopm.

Knerounsle BkItoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KiIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpO€HHME  pacTUTEIbHOW  KIETKH», «CTpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne MPOKaApUOTUUECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTsl pPacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUAIbHBIX KIETOK.



JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopuasi paGora «lccnenoBanue miazMonM3a M JleMJIa3MoJIn3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnyeckas  padora  «/3ydyeHue  [BWKEHHS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NpeBpalleHNe JHEPTHHU B KJIETKe

AccUMMIIALINS M TUCCUMIIISIIIUS — IBE€ CTOPOHBI MeTabonmn3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepoTpO(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep PEaKIUHd KJIETOYHOTO
MeTtabonusma. DEpMEHTHl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHUCTBUS.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benmku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHokcueenHbvlli U oxcuceHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nuUSMeHmul U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOMIacToB B MPOLECCE
dotocunTe3a. CBeToBas u TeMHOBas Gaspl. Pomoodvixanue, Cs., Cq. u CAM-munol
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsgHHe pa3nuuHbIX (HAKTOPOB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, >KeNe300aKTepuu, CcepoOaKTEPUHU, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOoOHbIE MUKPOOPIaHHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YUTEIN O0JIe3HEH.

AspoOHbIe OpPTraHHU3MBI. Oransl DYHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHCIEHHUE, WM KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
nporueccax ouojgoruueckoro okucienus. Lluknnueckue peakuuu. OKUCIUTENbHOE
bochopmiupoBanue. Iuepeus membdpanHozo epaduenma npomonos. Cunmes
ATD: paboma npomonuou ATD-cunmaszvl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpetst: k. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.



Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y», « JHEPreTHUECKUil 0OMen», «brocunTes
oenkay, «Ctpoenne pepMeHTa», « XeMOCHHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACILIEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacsencrBennasi uHgopmManus 4 peajn3anus eé B KJIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cHUHTe3a. Peanuzanus HacneacTBeHHON uHpopMmaiuu. ['eHeTnyeckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanwe amMuHOKHCIOT. Ponp pubocom B
OunocuHTe3e OenKa.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzaiys reHoma y
MPOKAPUOT U IYKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako6, K. Mano). MonekynsapHvle mMexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomul 2enog. Perynsaiys oOMeHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIMTaTHBIe TTapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KuszneHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u anamuz doavuiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynxyuu 6eakos. Cnocobwvt 0ocmasKu 1eKkapcms.

JemoHcTpanuu

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

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHdecKuili Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJCIH BUPYCA.

Tema 8. /Ku3HeHHBbIH IUKJI KJIETKH



Knerounsi mukn, ero mnepuoasl u perymauus. Hutepdaza m murtos.
Oco0OeHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdaze. [loaroroBka kieTku K
nenenuto.  [IpecunteTmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHN U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) IEPUOIbI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTIOWAHBIA W
rariougHblid  Habopbl  XpoMocoMm. ['omonoruunbie XpomMocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenue ximerku — wmuto3. Craguu MHUTO3a W TPOUCXOJAIIAE B HUX
nponeccel. Tunel muro3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHuUe
MHTO3a.

Perynsinusa MUTOTHYECKOrO IUKIA KJIETKHU. I[IporpamMmmupyemast KieTouyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHaJdbHas TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu Kiemox. «L{ugpposas
K1emKay — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSA KIeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKa JIYKa».

JlabopaTtopnass  pabdora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX .

JlaGopaTopHnasi pabora «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTAaHU3MBI.

OcoOEHHOCTM ~ CTPOEHHUS U JKU3HENEITEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3auMocBsA3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucteMbl opraHoB. OpraHnsM Kak eIuHoe nenoe. I'omeocras.

Tkanu pacreHuil. TuUIBI PacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpPOCHUS,
GyHKIMNA U PacTIONIOKEHHS TKAHEH B OpraHax pacTeHUH.



TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUH W
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeka. OyHKIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBr>keHMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTeHHI:
TPOIU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbIeuHas cucrema. Pediekc. CkeneTHbIe MBITIITBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBbHBIX BELIECTB pacTeHUsMU. lIuTtaHue XUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IutaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JlpixarenbHasi IOBEPXHOCTb.
2’KabepHoe u nérounoe apixanue. [[pIxaHue Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX TMO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWIIUUU JETKUX y ITUL U
MieKonuTaromux. Perymnsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpalieHus. IBOJIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepla U €€ peryJisius.

Brinenenne y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
*KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbiaeneHus. DunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. Beinenenue y
MO3BOHOYHBIX >XKMBOTHBIX M uejioBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YeJIOBEKaA.

3amyra y OpPraHu3MoB. 3alluTa Yy OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M WUCTHI MPOCTEHINMUX. 3aluTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUIBI.



3almMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosesHed. iMMyHHas cucrtema denoBeka. KieTouHslii u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHHTET. Teopusi KjIoHaiIbHO-celeKkTuBHOTO uMMyHHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHu3MoB. Posib BpoKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte U peryisiius  y  OopraHusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMoCcTe U peryisius y
pactenuil. PocToBbie BEeCcTBa U UX 3HAUEHUE.

HepBHas cucrema u pediekTopHas peryisiius y >KUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. JBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y XKHUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHas peryisanus U SHAOKPUHHAs CUCTEMa YKUBOTHBIX M YEJIOBEKa.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnmuupl U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocimm», «bakrepum», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CTpoeHue JNHUCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHUE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosiocTHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUIAPBDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CcTpoeHue HoXAeBoro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmeikaromuxcs»,  «HepsHas  cucrema  nruny, «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOUYHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHUH pas3HbIX OTHEJOB, BJAXHBIC Ipenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBeKa,
00opyA0BaHUE AJI JEMOHCTPALIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,



pacierieHus Kpaxmana U OeNKoB 1o AeicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTMBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYIISIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTkW, wian rametsl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICI
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21aeHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopgoeeneza. Cramuu >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIEKOMMUTAIOMIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE 4YacTed pa3BUBAIOIIETOCs 3apojpliia (3MOpHOHANbHAS WHIYKIIHS).
3aknaaka IUTaHA CTPOEHMS JKMBOTHOIO Kak  pPE3yJIbTaT  HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkKAIOIIECH CPe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yeckoe 3HAYEHHE NPSIMOrO U HENPSAMOIo
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO pa3BUTHUS
y JKMUBOTHBIX U uenoBeka. [leprnonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJOTUYECKUE TTPOTIECCHI.

PasMHoxeHne u pasputue pacteHuil. 'amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKIe pacteHudd. OOpa3oBaHMe CIOp B IIpolecce Meio3sa.



['ameTtorene3 y pacteHuid. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBI peryJisIliMi OHTOT€HE3a Y PACTCHUI U )KUBOTHBIX.

JdeMoHCcTpaMu

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHE», «Tumbl OGecmooro
pa3sMHOXeHUsD», «PasMHOXKEHHME XIaMUIOMOHaABD», «Pa3MHOKEHHE OJBIVICHBD»,
«PazMHOXkeHuEe ruape», «Meios», «XpomocoMmel», «l'amerorenes», «CrpoeHue
AWLEKIETKH M crepMaro3ouna», «OCHOBHBIE CTaguu OHTOreHes3ay», «lIpsmoe n
HENpsAMOE pasBuTHe», «Pa3BurHe MancKoro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHHI»,
«CTpoeHne ceMsiH OAHOJOJIBHBIX U JBYAOJBHBIX PAaCTCHUI», «KU3HEHHBIN LMK
MOpPCKOM  KamycTbl», «JKW3HEHHBIM [MKI MXa», <«OKU3HEHHBIM UK
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopyioBaHHEe: CBETOBOM MHUKPOCKON, MUKpONpENaparbl SHLUEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYIIKI.

JlabopaTtopHasi pabora «/3ydeHue CTpoeHUs NOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
ITO3BOHOYHBIX )KMBOTHBIX).

JlabopatopHass paGora «CrTpoeHHME OPraHoB pPa3MHOXEHUS BBICHIMX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH W W3MEHYMBOCTH
OPraHMu3MoOB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poib oTeuecTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6oter H. K. KonsrioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKWA, JOMUHAHTHBIA W PELECCHUBHBIN
IpU3HaK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTask TUHUS, TUOPU/IbI, TEHOTHUN, (PEHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl TeHETUKIY, «CXEeMbI CKPELIUBAHUS.



JlabopaTtopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

HCCJIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBplli 3akoH MeHaenss — 3aKOH

eanHoo0pas3us rTMOpPUAOB MepBoro mokosaeHus. [IpaBuno gqomuaupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTONIOrMYecKkrne OCHOBBI
MOHOTHOPHUIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI FaMeT.

Ananusupyrolee ckpemuBanue. [[poMeXyTOUHbBI XapakTep HaclieI0BaHUS.
Pacuiernyienre nmpru3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpeniuBanue. Tpetuit 3akoH MeH et — 3aK0H He3aBUCHMOTO
HACJICIOBAHUS  ITPU3HAKOB. [HuTonornueckue OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUSL.

CueruieHHoe HacienoBaHue npusHakoB. PaGoter T. Moprana. CuemieHHoe
HACJIEJIOBAHUE TE€HOB, HAPYUICHUE CIEIUICHUS MEKAYy TIeHaMH. XPOMOCOMHasi
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTeporaMmeTHbId moji. [ eHeTndeckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HaciieqoBanre npu3HaKoB, CUETIJIEHHBIX C TTOJIOM.

['eHoTuI Kak 1e0cTHAs cuctema. [IenoTponus — MHOXKECTBEHHOE ICHCTBUE
reHa. MHOXXECTBEHHBIM aJuieiMm3M. B3amMoaelcTBHEe HEaICIbHBIX TI'€HOB.
Kommniementapraocts. Onucras. [lomumepns.

['eHeTHUECKMI KOHTPOJIb PA3BUTUA PACTCHUM, >KMBOTHBIX W YEJIOBEKA, a
Takke (HU3NOIOTHUSCKUX TPOIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (DYHKITHH.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35HUH
— TApa3uT» U «XO35MH — MHUKPOOUOM». ['€HEeTHMYeCKHe acHeKThl KOHTPOIS M
W3MEHEHUS HACJIEACTBEHHOU HH(OpMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpaensi», «AHaIM3WpyOLIEe CKpelrMBaHue», «HemomHoe TOMUHUPOBAHHEY,
«ClermieHHOe HacleoBaHUE TMPU3HAKOB Yy Apo3oduibly, «['eHeTuka mojay,
«Kapuotun denmomeka», «Kapuotun gpozodumiby, «Kapuotunm nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJeIb JJIsl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
ruOpUIOB TIEPBOTO TOKOJCHUS M pacHIeIUICHUs MPU3HAKOB, MOJETb s
JIEMOHCTpAIlMM 3aKOHA HE3aBHCUMOTO HACJECIOBAaHUSA IPU3HAKOB, MOMAEIb IS
JIEMOHCTpPAIlMM CUETUIEHHOTO HAcCJEIOBaHUSI IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapar: «J[po3oduay.



IIpakTuyeckas padora «/3yyeHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKPEIMBAHUSA y IPO30(DUIBD».

IIpakTuyeckass  paGora  «lM3ydyeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BsaumopeiictBue reHotMna W cpeabl npu  GopmupoBaHUM (HEHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHbIE MPU3HAKU. Bumbl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MEeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psin u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOIM(pUKAIIMOHHON
WU3MEHYHUBOCTH.

['eHoTuIMYECKast U3MEHYUBOCTh. CBOKCTBA T€HOTUIINYECKON U3MEHYUBOCTH.
Bupl reHOTHIMYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POJIb KOMOMHATUBHON N3MEHUMBOCTHU B CO3/IaHUU
T€HETUYECKOr0 pa3HoO0pa3us B Mpejeiax OJJHOTO BUA.

MyTanvoHHass W3MEHUYMBOCTh. Buabl MyTauuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  HMHIYLUPOBAHHBIE MyTalMW. SaepHble U
HuTOIUIa3MaTuyeckue Myranuu. CoMaTHdyeckue U MojoBble MyTauuu. [IpuunHbI
BO3HMKHOBEHHUsI MyTaluil. MyTareHsl W HMX BIUSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJOTMYECKHUX pSIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass u3MEHYHMBOCTH U
HACJIEACTBEHHOCTD.

Onucenemuxa U 9NUSEHOMUKA, pOJIb dNUSeHemuyeckux Gaxkmopos 6
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JlemoHcTpanuu

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

Tabmuubl u  cxembl: «Buabsl u3meHunBocTw», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTDY, «Metiosy,
«OmnoaoTBopeHuey, «l'enernueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTanuii».

ObopynoBaHue: *KUBblE U TepOapHbIE HK3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (¢otorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUIaMU H3MEHYHBOCTH.

JlaGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psAga U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)y.

Tema 14. I'eneTnKka 4esioBeKa



Kapuorun uyenoseka. MexayHapoaHas IporpaMMa HMCCIIEIOBaHUS T€HOMA
4yenoBeka. MeTonbpl  M3ydeHMsT ~TIE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJICKYJISIPHO-T€HETUYECKUIA. CoBpeMeHHOE ONpECIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[1I[P-ananu3a. HaciencTtBeHHbIe 3a001€BaHUS YeIOBEKa. | €HHBIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALLCHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUUeckoe KOHCYJIbTUpoBaHUe. CTBOJIOBBIC
KJICTKHU. [IOHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKHE ACIEKThl UCCIICIOBAaHUN B
00JIaCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3NYIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKaroliel cpeanl. ['eneTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpanumn

Tabnuupl u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YYEHUS] TEHETHUKU
yeJoBeKay, «I eHeTndeckue 3a001eBaHUs YETOBEKaY.

IIpakTuyeckasi pabora «CocTaBieHHE U aHAIU3 POAOCIOBHOMNY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTukanuss W celeKuus. 3apOoKICHUE CEJNEKIMU W JIOMECTUKAIIHM.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuil. PoJib celeknuu B CO3JaHUU COPTOB PACTECHUM U IOPOJ
)kuBOoTHbIX. CopT, mopoda, INTaMM. 3aKOH TIOMOJIOTMYECKUX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKIIMOHHOU pabOThI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHIY C IIOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTypHBIX
dbopm opranm3MoB. Mcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOJIOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MIOJIUTIIIOUIOB. BuyTtpusnaosas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. lcnonb3oBaHue
reTepo3uca B ceneknuu. OtnanéHnas ruOpunmsanus. [Ipeogonenune Oecrurogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMU PACTCHUI U JKUBOTHBIX. «3e1éHas
PesoIOYUAY.



CoxpaHeHHE M W3YyYEHUE T€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PACTEHUH H
UX AKX pOOMYeH  Ans  CcOo3JaHus  HOBBIX  COPTOB W THOPHUAOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeAX YIYUUeHUs CYWeCmeyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MeMmOO08 HAYYHBIX UCCIe008aHUl,
nepeoosvix uoeti U NepCnekKmueHbIX MexHOI02Ul.

JdeMoHCcTpaMuA

[Toptpersl: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmups! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Mertonpl cenexuumy, «OtnanéHnas rudpuanzanusy, «Myrtarenes».

JlabopaTtopHast padora «/3ydyeHne cOpTOB KyJbTYpHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IKckypeust «OCHOBHBIE METOABl M JIOCTMIKEHHUS CEJIEKIHH PAaCTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHrue, TMOJIYyYeHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOJEnHe. Mukpoounosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

CozniaHre TEXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUS OPraHU3MOB M UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAIOIIHMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK W TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©W  COMaTHUYECKHUN
smOpuorene3. lcmonb30BaHue TaruioWOB B CENEKUUW pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpPaHCIUIAHTALMM SIAEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
PASMHOIACEHUSL CENbCKOXO3AUCTNGEHHBIX KVIbIMYP.



XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHCcTpyupoBanue pekomOouHantHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  MHKECHEPUH.
DKOJIOrM4eCKHE U ATUUECKHUE TPOOJIEMbI T€HHOW NHKEHEPUU.

Menuuuackue 6uorexHosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JUMAarHocTuka. MeTaOOJIOMHBIN aHaliu3, TeHOLUEHTPUYECKUH aHaliu3 IpoTeoMa
YyeJoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 310poBbs. MCHoJib30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKu
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUISl peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanune BEKTOPHBIX BaKIMH C IEJNbI0 oOecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYJSIPHBIX MEXaHHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O ONAacHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauun

Tabmuupl n cxemsl: «Mcnoip30BaHE MUKPOOPTaHU3MOB B IPOMBIILIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIIAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIHOHHBIX MNPEACTABJICHUN B
omnosioruu

OomonnoHHas teopus Y. [lapBuna. IIpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JBrokytye cuiibl 3BOTIOIMK BUIOB 110 Y. JlapBUHY (BbICOKasi MTHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBomonun (CTI). HeltpanbHas
Teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorud. 3HaYeHHE
HBOJTFOIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JemoHcTpanuu

IToptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kiosbe, Y. Hapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus



INPUCTIOCOOIEHNI Yy pacTeHuid M KUBOTHBIX (Mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopombr romy6eit», «Muoroobpasue KyJabTYpHBIX (opM
KarmycThl», «[lopoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIECHUS JABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsiuusa Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

OnemeHTapHbie (AKTOPHI (IBMKYIINE CHJIbI) 3BOJIONUU. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJ€HHblE W3MEHEHMsI 4YacTOT ayiesied B Homymsiuusax. OQdext
OCHOBAatesl. Jgpgpexm oOymuiiounoeo 2opaviuika. CHUdCEHUE 2eHemUYecKo2o
paznooobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omsAuud  MOMJISALMA:
reorpaguyeckas (IpocTpaHCTBEHHAs), OMOJI0rnuecKast (penpo yKTUBHAs).

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOWIM3UPYIOIIMHA,  pa3pbIBAIOLIUI
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocodieHnii y opraHu3mMoB: MOp(OIOrHYeCKue,
¢dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BugooOpazoBaHue Kak pe3ysbTar
MUKpO3BOMIOIMHU. M3omsaus — kimoueBor (akTop BuaooOpazoBanus. Ilytu u
CIIOCOObI BUJ1I000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE€  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILJIONAU3aIus,
ruOpuauzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMKM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBHOBI C HEl.

JleMmoHcTpanuu

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



Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema nposBieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOLUNY, «DKOJIOTHUECKas W30JIUS MOMYyJSAUUNA CEBAaHCKON (dopenmy,
«l'eorpaduueckass M30JSAIUS  JUCTBEHHUIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MBaycrpranbablii MenaHnu3mM», «JKuBble UCKomaemblie», «[IoKpoBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX ),
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «Crnocodsl BumooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIECH», «IKOJIOIMYECKOE BUA000pA30BaHHUE BUIOB CHHUI,
«[Tonunnouae! pacrenuiit», «KamycTHo-peaeuHbIi ruOpUI.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3BEpell C MpUMEpaMH Pa3IMYHBIX MPUCHOCOOJEHUN, dYyyenaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHu3sMOB M HUX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLNS U €€ pe3yJibTaThl

Metonbsl W3ydeHUS MaKpO3BOMIOLMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBoitonuu. CpaBHeHHE GIIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Bumsi-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMIbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonornynbie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTeHEeTHUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.



OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMH. [IpuHyun cmenvt yHKyuil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paauaunus. HepaBHOMEpPHOCTh TEMIOB
DBOJIIOLINH.

JleMoHCTpaIMuA

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Cteromedansy,  «Puamodutey,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeid KOHTHHEHTOBY,
«Penukthly, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PynHUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKAa W IIUMIIaH3€», «l JaBHbBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA T'OMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble IPEJCTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJIOLMA. AOHOT€HHBI CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. M.
Onapuna, TunoTe3a nepBuyHoro oOyiasona Jlx. XomnaeitHa, reHeTUYECKasi TUIoTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin U Meroasl €€ u3zydeHHs. VIcKomaemble OpPraHMYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reOXpoHOJIOrHs. ['e0XpoHOIOrUYecKas IKaia: 30Hbl, 3Pbl, HIEPUOIbI, STTOXH.

HauvanbHbie »Tanmbl opraHudeckord HBOMOUMU. [logBIEHHE U HBOTOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomatonuTthsl. [IpokaproThl U 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpycOB. lIponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHuHe
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIIOpOBBIX pacTeHUR U



3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucXoxaeHHe IIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHue MICKONUTAIONINX U
nturl. [lpuanun xmodeBoro apomopdoza. OcBoeHne O€CIIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJe MO ’paM U MEepuodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30¥. OOm@as xapakTepucThka KiIuMara U
reoJornyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHKE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTHYECKUN KPHU3HC, E€ro
ocooenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYMITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnasmanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuipe u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYEHHUIO CaMO3apoKICeHHs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwmy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «['€OXpOHOJIOTMYECKass — IIKaJiay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY», «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOunorenesa», «Cucrema KUBOW mNpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHonoiocTHbIeY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuusy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
MAJIE030MCKOM 3pey, «Pa3BuThe KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KailtHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBaHue: TepOapuud pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHBIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl W 3Bepeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJE3HBIX HCKOMAEMbIX, MYJISIKU OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.



BupryaabHaa Ja0opatopHast paGora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu no u3ydennro aOMOreHHOTO CHHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yueHue u omnHMcaHME HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3ydyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METOIbI AHTPOTIOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU YesoBeKa. PemurunosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M010r0-0MOXUMHYECKHUE,
noBegeHueckue. OTINYUS YelIOBEeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra M BTOPOW CHTHAJIbHOU
CUCTEMBI.

JIBrokymine cuiibl ((akTOphl) aHTPONOreHe3a: OMOJIOTrHYeCKUe, COLlUaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM AHTPOIIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E€3bsHbBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOITHE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH 1
JroJiei. ABCTPaJONUTEKN — JBYHOTHE MpEAKU JtoAeh. YenoBeK yMenbli, MepBbie
W3TOTOBJICHUS OpyAui TpyAa. YeloBeK NMpAMOXOASAIIMNA U NEPBBIM BBIXOJ JHOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii —  0o0mMMM  MpesoK
HEaHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
KakK BHJ JIFOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreneTrka u NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBbId OTOOp B MOIMYJISIUAX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(PpdheKT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatne o pace. bospline pacel: €BpOIEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelleHHs 4enoBeKa IO IUIaHETE.
EnuHcTBO  4yenmoBeyecknx — pac. HaydHass — HECOCTOSATENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.



Brmusane rteorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosjoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuIMHapHble  MeTOAbl B (Gu3uYeckor  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toprpeter: Y. lapBun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuubl u cxembl: «MeTolIbl aHTPONOJIOTUNY, «['0JJOBHOM MO3I YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenoek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YEJIOBEKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTHYECKUMU U OHUOJCUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMITaH3€, MOJEIHN TOPCA MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CB3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalollei cpeaoi

3apoxaeHre U pa3BUTHE 3KoJoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonsl skosioruu. IlosieBeie HaOMOAEHUS. DKCIEPUMEHTHI B AKOJOTHH:
NpUpoAHbIE W JiabopaTtopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM i1 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C MpUpoAor. POpMHPOBAHUE
HKOJIOTUYECKOHN KYJIbTYpPbhl U IKOJOTHUYECKON IPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3mensl dxoaorumy, «Metoabl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLEH CPeIbl».



JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHNI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKkoyiornueckre (PaxkTopbl U 3aKOHOMEPHOCTH uUxX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DaKTOpPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpororeHHbie. Ooiue
3aKOHOMEPHOCTH JEUCTBUS 3Kojormueckux (axrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHAs pOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKuIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NOJJIEp>)KaHUI0 BOJHOrO Oananca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  (PU3NKO-XUMUYECKHE
OCOOEHHOCTH cpell OoOuTaHusi OpraHu3MoB. [IpucrnocoOneHuss OpraHu3sMoB K
JKU3HM B Pa3HbIX Cpellax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauuHbie puTMbL. [IpucnocobJeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOU (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: A€pEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HH.

buoTtnueckue (bakTophI. Buaet OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyalu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aMMOJICUCTBUS  (Tommyeckue, (¢opuueckue, Gdadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okosoruyeckue (axkTopbl», «CBETOBOH CIEKTPY,
«IKOJOTUYECKNE TPYIIbI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «Te€mIOKpOBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYECKUE ananTauuu



XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bBHOJIOrMYECKHEe pPUTMBIY,
«Kuznennole  ¢opMbl  pacteHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOTO JIeCca», « IKOCHCTEMA XBOMHOro jiecay, «llenu
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenuus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepodurtam, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpeaax,
repOapu MU KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, Trepbapuu u
KOJUIEKIIMU PACTEHHM M JKMBOTHBIX Pa3IUYHBIX >KM3HEHHBIX (OpPM, KOJUIEKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnass pabGora «BplsgBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HbBIX MECT OOUTAHUY.

Tema 8. Ikos10rvsi BUA0B U NMOMYJISIIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [Monynsimua  kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0coOeHHOCTE OMOJIOrMH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisauuid. OCHOBHBIE TOKa3aTead MOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKkoyioruyeckas CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTH MOIMYJISIIUH.
JlunaMuka monmysisiuu v e€ peryisius. bUuoTHYecKkuii MOTeHLHMaNl MOMYJISLHUU.
MopnenupoBaHue AMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTpAaTeruu BU0B (I- 1
K-cTparerun).

[Tonsitue 00 HKoNOTMYECKOM HuIIe BHaa. MecTtooOutanue. MHoromepHas
MoJzenb skosiornueckon Humm Jx.M. XartumHcona. Pasmepsl skxonorudeckou
Huiy. [ToTeHnnanbHas U peanTn30BaHHAas! HUILIU.



Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. BHUIbl M MX KU3HEHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpalMid KUBOTHBIX. buosoruyeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: k. . XaTunHCOH.

Tabmumbl W cXeMmbl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa HOIyJIsiuun», «Bo3pacTHble  NHpaMuabl
nonyysiiun», «CKOpOCTb  3acel€HUsi IOBEPXHOCTH 3EMJIM  Pa3JIMYHbIMU
opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

Jlabopatopuasi padora  «[IpucnocoOneHuss CceMsSH pacTeHHA K
pacCceyeHUION.

Tema 9. Dko10rus CO00MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHW3MOB B DKOCHUCTEME: IMPOAYIEHThl, KOHCYMEHTBI, PEIYyILICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocuUcTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI Uricel, OMOMAaCChl M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOiectBo. bropasnoobpasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpupoaHbIe IKOCUCTEMBL. JKOCUCTEMbL 03€D U peK. DKocucmembvl Mopeu U
oKeanos. Ixocucmemvl MYHOp, 1€co8, Cmeneu, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATposkocuctema. ArporeHos. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opomckas
bnopa u dayna. CuHaHTpomu3alusi TOpOJCKoi ¢ayHbl. buonornueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonozo 3gpgexma u 6udo8-30ugpukamopos (Kirouesvlx
6U008) 6 yHKyuonuposanuu skocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY



CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIHAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U AHTPOITOINE€HHBIX BO3JCHUCTBUM.

Mexanuzmor 68030€eUcCmeus 3azps3HeHul PA3HbIX munos Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€lCMBUSL.
MeTon0510T1sl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOITOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
TPYINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B HIKOCHUCTEME,
«Ilenu nutanus (mactOUIIHAs, IETPUTHAS)», « IKOJIOTHUYECKasl MUPAMUAA YHUCEID»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «KocucTeMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB u MOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopuasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSiK,
CJIbHUK, Ha CYXOJI0IbHBINA WU TOMMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — oOmennanerapHass 000j0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CyILLECTBOBaJIA XKM3Hb. PazBuTHe npeacrtaBieHuil o onochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BeleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM dKOCHCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKUE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIE U IIUPOKOJIIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
IyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbhs. KimmMar, pacTUTENbHbBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.



CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
ounochepHbIx QyHKIUH.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJIEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «IIInpokoIucCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaiomias cpeaa

DKOJIOTHYECKHE KPU3UChI M HMX MNpUYUHBL. Bo3jeicTBue ueloBeka Ha
ouocepy. 3arpsizHeHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xkHuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHSL UEIOBEUECTBA W MPUPOJIBI.
PanmonanbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emuu. OOIMEe 3aKOHOMEPHOCTH TJO0OANBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHobl
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JleMoHCTpauumn

Tabmuubr w  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue mouBb», «llapaukoBeiii  AhdexT», «Ocobdo
OXpaHsieMbI€ MPUPOTHBIC TEPPUTOPUNY», «MOJIETN YIIPABIIEMOTIO MUPAY.

O6opynoBanue: Gororpaduu OxXpaHsSEMbIX paCTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBUIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH TO3WIIMEH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN IESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TIO03HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBaXXUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YETIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alusi 370poBOro U 0e30macHOro odOpasza JKU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpPEC K pa3inyHbIM chepaM MpodeccHnoHaTbHON NesTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B DOKOCHUCTEMAaxX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUI U PeIOTBpallaTh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEITEIBHOCTH IKOJIOTMUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOIO YpPOBHS PAa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB WU
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MGTHLIe PE3YyJIbTaTbl OCBOCHMUA y‘I€6H01“O mpcamMeTa «buonorusay»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBLIX HAYKax (BCHICCTBO, OHCPIrusd, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHHKAaTUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHOW MPAKTHUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YYEOHbIE JIEUCTBUSA, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (OpMyJIHMpOBAaTH W aKTyalM3upoBaTh  MpoOJEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIAEIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTBH JIOTMYECKHE PACCYKIAEHUS (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3el M OTHOLIEHUH B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JJIs JI0Ka3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHANIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3TMYHBIE METOIBI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (QOpMy  IpEICTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY €CTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy U METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOMMIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS NpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATENIBHYIO NESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIUPOKON SPYIUIUMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENbHON  pediekcuu KaKk  OCO3HaHUS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIHX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyudeHuss — oOydaromuxcs  Ouojmormu. OHHM  BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XKWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynbTaTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTMUECKHE TEPMHUHBI M TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBwioBa — 0 1eHTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON N3MCHYUBOCTHU H. . Bagusoga), MPUHLMIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUll, JXUBOTHBIX, YEJOBEKA, IPOLECCOB >KU3HEAEITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenesa, 3MOpHOreHesa, nocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANIBHOTO Pa3BUTHS, T'€HOTUNOM U (HEHOTUNIOM, (PEHOTHUIIOM M
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTyUYE€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyIUpys Ieldb HCCIEIOBaHUs, AaHATU3UPOBATH TOIYYCHHbBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JaCTH OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3alUsX  CpPEJIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPUS IBOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMuJIbl dHEpruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJACHHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUSA W
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUJI000pa30BaHMUs, BIUSHUS ABMKYIUX CHJI SBOJIOIMK HA T€HO(OH]T TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTaHU3MOB U CpeJlbl OOUTAaHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MEXKJIy UCCIEAYEMbIMU OMOJOTUYECKUMH MPOLECCAMHU U SBJIICHUSIMHU, J1€T1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymyied npodeccunoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOJAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuoreka [IOK
! brosorust kak Hayka 2 https://m.edsoo.ru/863ea20e
bubnunoreka LIOK
2 KHBbie CHCTEMSI H X H3YHCHHE 3 https://m.edsoo.ru/863ea20e
bubnunoreka LIOK
0,5
3 brosorus weTkn 3 https://m.edsoo.ru/863ea20e
bubmmoteka IIOK
4 XuMHUecKasi OpraHu3alus KIETKU 15 1 https://m.edsoo.ru/863ea20e
bu6nmorexa LIOK
> Crpoenne 1 dyHiIH KieTIH 12 2 https://m.edso0.ru/863ea20e
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 16 15 bubmuoreka [IOK
KJIETKE ’ https://m.edso0.ru/863ea20e
Hacnencteennas undopmanus u bubnuoteka [JOK
7 . 7 0.5
peanu3anus e€ B KJIETKe https://m.edso0.ru/863ea20e
bubnunorexa LIOK
K i 1
8 MISHCHHBII HHICT KITETICH d https://m.edsoo.ru/863ea20e
but6mmorexa [IOK
2 1.
o CTpoenHe 1 dyHKIHK Opranu3mMoB 6 > https://m.edsoo.ru/863ea20e
but6mmorekxa [IOK
10 P 12 15
ASMHONCHIC 1 PASBHTHE OpranisMon https://m.edso00.ru/863ea20e
11 ['eHeTrka — HayKa O HACJIEACTBEHHOCTH U 3 0.5 but6mmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

W3MEHUYHUBOCTH OPTraHU3MOB https://m.edso00.ru/863ea20e
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 20 1 ﬁ::liH;I;T:;(;? 8;;63%206
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 8 1 ﬁ;llin/y/lr?;(;? 8/1263ea20e
14 I'eneTnka yemoBeka 4 0.5 ﬁ;ﬁ;ﬁﬁfgggggj};%ea%e
15 Coroxus opramswion : 15 eumessorussseae
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 6 0,5 ﬁg&?ﬁ;ﬁ;{;g :3/1263ea20e
17 Peseproe Bpems 18 ﬁffgﬁ:ﬁfﬁgaseazc)e

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 0 145

INOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosanuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara uudgposbie
Tema ypoka Kontpoasnbie IIpakTnyeckue A bp
n/n Bcero u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bu6mmorexa [IOK
1 Brenenue 2 1
a https://m.edso00.ru/863ea20e
5 buosnorus kak KOMIUIEKCHas HayKa U 1
KaK 4aCTh COBPEMEHHOT0 00I1eCTBa



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

bubmuorexa [JOK

3 JKuBbIe cUCTEMBI U HX CBOMCTBA3
https://m.edso0.ru/863ea20e
4 Pemenue 3amau
5 YpoBHEBas OpraHu3anus )KUBbIX bubnunoreka [HOK
CHCTEM https://m.edso0.ru/863ea20e
6 Hcropust OTKPBITHS U U3YYCHUS KIIETKH.
Kinerounas Teopus 3
v Metoasl MOJIEKYJIIPHON U KJIETOYHON
OMOJIOTHH.
[IpaxTuueckas padora «M3yuenue
METO/IOB KJIETOYHOM OMOJIOTHH
8 (xpomarorpadusi, snexrpodopes, 0.5
nuddepeHInaTbEHOS
ueHtpudyruposanue, [1L[P)»
9 XUMHYECKHI cOoCcTaB KIeTKu15
10 Boga B knerke. CBoiicTBa, 3HaUCHUE
11 MuHepanbHbIC BENIECTBA KIICTKH, UX
Ouosoruyeckas poib
12 Opranudeckuie BelecTBa KJISTKH —
OCIIKH.
JlabopaTtopnast pabora «O0Hapyx)eHne
13 OCJIKOB C MOMOIIBI0 KaYECTBEHHBIX 0.5
peaKuuii»
14 CsoiicTBa, kinaccudukanys U GyHKIUN
0eIKoB
15 Opranuveckuie BemecTBa KIETKH —
YTJIEBOIBI
16 Opranuveckuie BEemecTBa KIECTKH —



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

JIMITNU I bI

17 Hyxnennoseie kuciorel. JJHK u PHK.
Jlaboparopuas pabota «Mccienoanue
18 HYKJICUHOBBIX KUCJIOT, BBIJICJICHHBIX U3 0.5
KJICTOK PA3JIMYHBIX OPTaHH3MOBY
19 Crpoenne u pynkuun ATO.
20 Hpyrue nykineosuarpupocharsr (HTD)
CexBenupoBanue JIHK. Meroabt
21 TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMUKHU
22 MeTo1bl CTPYKTYpHOI OHONIOTHH
OOHapy)XxeHHE OPraHHYECKUX BEIIECTB
23 B OMonornyecknx o0beKTax u
MaTepuanax
24 Tumer kneTok. 12
25 IIpokaprnoTnueckas KjeTka
26 CtpoeHune 2yKapuoTUYECKOM KIETKH. 0.5
[Tna3maruueckas meMOpaHa.
27 [Tpaktrueckas padota «3ydenue
CBOMCTB KJIETOUHOI MEMOpaHbI»
28 [ToBEepXHOCTHBIH anmnapar KJIETKH
29 OnHOMEMOpaHHBIC OPTaHOM Bl KIICTKH.
[uromumazma. Ilpaktuueckas
30 paboTta«3ydeHue TBUKCHUS 0.5
IIUTOIIA3MbI B PACTUTEIBHBIX KIIETKAX)
31 [ToryaBTOHOMHBIEC OPTaHOUIBI KIETKU:

MUTOXOHAPUH, IIJIACTUIBI.




Kinerounas crenka.Jlaboparopnast
pabora «lccrenoBanue mia3Monn3a u

32 0.5
JeTJIa3MOJIM3a B PACTUTENIbHBIX
KJIETKax»

33 HememOpanHbie OpraHou bl KIETKH

34 Crtpoenue u QyHKIIUU sIpa
CpaBHHTENbHAS XapaKTEPUCTUKA

35 KJIETOK 3yKapuoT. JlaboparopHas 05
pabota «M3yueHue cTpoeHus KJIETOK '
Pa3IUYHBIX OPraHU3MOBY
ACCUMUIISIIAA Y TUCCUMMIISIIIAS — JIBE

36 CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BemecTs.13+3

37 depmeHTbI.

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosin3Ma.

38 JlaGopatopnas pabora «3yuenue 05
(epMEeHTaTUBHOTO pacUIeTIeHUs '
MEPOKCH/Ia BOJOPO/IA B PACTUTEIBHBIX U
KUBOTHBIX KIJIETKaX)

39 benku-akTuBaTopsl U OeNKH-

MHTUOUTOPHI

40 ABTOTpOGHBINH TUII OOMEHA BEILIECTB

41 dorocuHTE3

42 XeMOCHHTE3.

O6o06uienue. Jlabopatopnas padora
43 «CpaBHeHHE TTPOoIIecCOB (POTOCHHTE3A U 0.5

XEMOCHHTE3a»




44 AHa’po0OHBIE OPTaHU3MBIL.
Buapl 6poxenust. JlabopatopHas pabora

45 «CpaBHEHHE TIPOIECCOB OPOKECHUS U
JIBIXAHUSD)

46 AspoOHBIE OpraHU3MbI. DTaIlbl
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPATUCHTA

47 nporoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

48 Peakuuu MaTpuyHOro cuHTE3a

49 Tpanckpunius — MaTpUYHbBINA CUHTE3
PHK

50 Tpancsiiust u e€ 3Tarbl

51 KonupoBanue amuHokuciot. Posb
pudocom B OmocuHTe3e Oenka

59 Opranu3anus TeHoMa y IpOKapuoT U
9YKapHOT /

53 MonekysspHble MEXaHU3MBbI
HKCIPECCHH T€HOB Y DYKapHOT

54 Bupycsl — BHeKIIeTOUHBIE (DOPMBI
KHU3HH U OOJIUTaTHBIE TTAPa3UTHI.

55 bakrepuodaru. [Ipaktuueckas padora 0.5
«Coznanue MoJeNiu BUPYCa» '

56 BupycHslie 3a0051eBaHuS YeIIOBEKA,
YKUBOTHBIX, PACTCHUI

57 BUY: cniocoOrI 3apaskeHus 1

npopuIaKkTUKa

58

HanorexHonoruu B OMOJIOTUH U




MCAUIIMHE

59 KuzHeHHbIHM LUK KIeTKH 9

60 Marpuunsrii cuares JITHK
Xpomocomsl. JTaboparopHas pabora

61 «M3yueHne XxpoMOCOM Ha rOTOBBIX 0.5
MHUKpOITpenaparax»

62 Pewenue 3amau

63 JleneHue KISTKH — MHTO3

64 Pewenue 3amau

65 Tunsl kietok. Kapuokunes u
[IUTOKUHE3.
Jlaboparopuas padota «Habmonenue

66 MHUTO3a B KJIETKAaX KOHYMKA KOPEIIKa 0,5
JyKa (Ha TOTOBBIX MUKpPOIIpEnaparax)»

67 Perynsauus >KM3HEHHOTO IIUKJIA KJIETOK

68 Opranusm kak enquHoe 1enoe 26

69 Tkanu pacreHui.

70 Tkanu pactenuit. Jlaboparopnas padora 05
«M3ydyeHne TKaHEeN paCTEHUI» '

71 TkaHU KUBOTHBIX U YEJIOBEKA.
TxaHM KUBOTHBIX U YETOBEKA.

72 JlaGopatopnas pabora «3yuenue 0.5
TKaHEH KUBOTHBIX)

73 Opransl. CucTteMbl OpraHoB.
Opransl. JIaboparopHas paboTa

74 «3y4eHne opraHoB IBETKOBOTO 0.5

pacTeHus»




75 Ormopa Tena opraHu3MOB 1
76 JIBroKeHHE OpraHu3MOB 1
77 CkenerHast MycKyJaTypa 1
78 Ilutanue opraHu3MoB 1
79 [TuTaHue MO3BOHOYHBIX KUBOTHBIX. 1
80 [MumeBapuTenpHas cUcTEMa YeI0BeKa 1
81 JIpIxaHue opraHu3MoB 1
82 JIpIxaH¥e MO3BOHOYHBIX )KHBOTHBIX U 1
YeJI0BeKa
83 TpancnopT BelecTB y OpraHu3MoB 1
84 KpoBeHocHas cucteMa )KUBOTHBIX 1
85 KpoBeHocHas cuctema yenoBeka 1
86 JlumdooOpamenue 1
87 Briaenenue y opranu3mos 1
88 3amuTa y OpraHu3MoB 1
89 NMMmyHHAs crcTeMa YeoBeKa 1
90 PaznpaxxuMocTs 1 perynanus y 1
OpraHHU3MOB
91 HepBHas cuctema >KMBOTHBIX 1
92 HepBHas cructeMa venoBeka 1
I'ymopanbHas perymanus u
93 SHJIOKPUHHAS CHCTEMa )KHBOTHBIX U 1
4eloBeKa
94 ®opMbl pa3MHOKEHUSI OPraHu3MoB 12 1
95 [TonoBoe pa3MHOXeHHE
96 Meiio3 1




97

Pemenue 3agau

OO6pazoBanue 1 pa3BUTHE OJIOBBIX

98
KJICTOK.
I"ametorenes. JlabopaTopnas pabora
99 «M3ydeHne cTpOeHUS TOJIOBBIX KJIETOK 0.5
Ha TOTOBBIX MUKpOIIpErapaTax»»
100 NunuBunyanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT'€HE3
101 3akJagKa OpraHoB U TKaHEH u3
3apOJIBIIIEBHIX JIUCTKOB
102 Pewenue 3amau
103 Poct u pazBuTHE KUBOTHBIX.
JlaGopatopHnas pabota «BeisiBieHue
104 MIPU3HAKOB CXOJICTBA 3apOAbILIEH 0.5
MTO3BOHOYHBIX JKUBOTHBIX)
PazMHoOKeHMe U pa3BUTHE paCTEHUI.
105 JlaGopatopnas pabora «CtpoeHue 05
OpPraHOB Pa3MHOXEHHUS BBICIIMX
pacTeHu»
106 HcTopus cTaHOBJIEHUS M Pa3BUTHSI
TeHETUKH KaK HayKH 3
107 OCHOBHBIE TIOHSITHS ¥ CHMBOJIBI
TCHETHKH.
VY naua Moprana. JlabopaTopHas pabora
108 «Jlpo3odumna kak 0ObEKT reHETUYECKHX 0.5
HCCIIEOBAHUI»
109 3aKOHOMEPHOCTU HACIEAOBaHUS

MpU3HAKOB. MOHOTHOpUIHOE




ckpemuBanue. 14+6

[IpakTrueckas padota "U3yuenue

110 pe3yabTaTOB MOHOTHOPHITHOTO 0.5
CKpeUIMBaHus y Apo30duibr"

111 LuTomornyeckue 0CHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

112 AHaNnM3UpYyIolee CKperuBaHue.

113 HemnonHoe nomuHupoBaHue

114 JuruOpuHoe CKpenrBaHue.
Pemenue 3amau. Ilpaktuyeckas padora

115 «M3ydenue pe3ynpTaToB JUTHOPUIHOTO 0.5
CKPEIIUBAHUS Y IPO30(DUITBDY

116 LuTomornyeckmue OCHOBEI
JUTUOPUTHOTO CKPEUTUBaHUS

117 CuermieHHOE HAcCJIeI0BaHKE MMPU3HAKOB

118 XpoMocoMHas Teopus
HAaCJIEICTBEHHOCTH

119 I'eneruka moina

120 I"'enoTun Kak 1ejI0CTHAsI CUCTEMA

121 I'eneTnyeckuii KOHTPOIb PA3BUTHS
pacTeHHIA, )KUBOTHBIX U YeIOBEKa

199 MHoXecTBEHHOE IEUCTBHE U
B3aNMOJEHCTBHE TEHOB

123 BsaumonelicTBre HeaIEIbHBIX TEHOB

124 Pemenue 3amau

125 BsaumonelicTBre HeayUIEIbHBIX TEHOB

126 Pemenne 3agau




127

B3aHMOHeﬁCTBHe HCAJJICIIbHBIX I'CHOB

128 Pemenue 3amau

129 N3MeHUYHBOCTD MPU3HAKOB. BHibl
M3MEHYUBOCTH 9-1

130 MonudukanronHas "3MEHYUBOCTh

131 Bapuanonsslii psa v BapualiioHHas
KpUBasl.

Monudukamnum.Jlaboparopras padbota
«MccnenoBanne 3aKOHOMEPHOCTEN

132 MOAU(GUKAITMOHHOW U3MEHUYUBOCTH. 0,5
[TocTpoeHnue BapHalliOHHOTO psija U
BapHallMOHHON KPUBOM»

133 ['eHOoTHIIMUECKAst U3MEHUUBOCTb.

134 KomOnHaTuBHas N3MEHUYHNBOCTD
MyTannoHHasi HK3MEHYUBOCTb.

135 ITpakTuyeckas padora «MyTtanuu y 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOTIpenaparax)»

136 3aKOHOMEPHOCTH MYTAI[MOHHOTO
npouecca. JNUreHEeTHKA U STTUTE€HOMHKA
I'enetuka yenoBeka. [IpakTudeckas

137 pabota «CocTaBJIcHHE U aHAITN3 0.5
POIOCTIOBHOMY 4

138 Pemenue 3amau

139 MeToasl MEIUIIMHCKON TEHETUKH
3HaueHue MEIUIIMHCKON TeHETUKU B

140 IIPEAOTBPALIECHUN U JICUECHUH

FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa




OCHOBHBIE TIOHSATHS CEJICKIIHH.
JlaGopaTtopHas paborta «3ydeHue

141 . 1 0.5
COPTOB KYJIbTYPHBIX PACTEHUH U MIOPOA
JOMAILIHUX KUBOTHBIX»0
MeToab! celneKIMOHHON paboThI.

142 UckyccTBennsiii ot60p. JlabopaTopHas 1 05
pabota «/3ydyeHue METOI0B CeleKIUn '
pacTeHui»

143 DKCIepUMEHTATIBHBIN MyTareHes. 1
[TonydyeHue moauIIOna0B

144 BuyTtpuBunoBas rubpuanzanus. 1
I'erepo3uc. OtnaneHHast ruOpuIU3aLys.

JIOCTHKEHMSI CeJIEKLIU PACTeHUH U

145 KHUBOTHBIX. [IpakTHyeckas pabora 1 0.5
«IIpuBUBKa pacTeHUI»

146 CoxpaHeHnue, n3y4eHue u 1
MCTIOJIh30BaHNE TEHETUIECKUX PECYPCOB
brotexHonorus Kak Hayka U OTpacib

147 npou3BojcTBa. [IpakTrueckas pabora 1 05
«3yueHne 06beKTOB OMOTEXHOJIOTUN '
6

148 OcHOBHbBIE HaNpaBJICHUS 1
CHUHTETHYECKOI OHOoIorun

149 Krnerounas TeXHOJIOTHS U MH)KEHEPHSI 1

150 XpOMOCOMHas U TeHHasl HHKEHepUs 1

151 MenuimacKre OUOTEXHOIOT I 1

152 JocTmxenns omorexHosoruu B Poccun 1

153 PesepsHblit ypok. IToBTopenue, 18




000011eHNe, CHCTEMATH3AIMS 3SHAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

145




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO1iecTBO ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»»

buosnorus. buonornueckue cuctemsl U npoueccsl, 10 kiacc nocodue st

caMmocTosiTeIbHON paboThl obyuaromuxcs/ TepemoB A.B., IletpocoBa P.A

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
buonorus. buonornyeckue cucreMsl 1 npouecchl.10-11 kmaces! (yriayOaeHHBbIM
YPOBEHB): METOIMUECKOe mocodue st yuurtens Tepemos , [letpocoBa- M,:

Muemo3suna,2022

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.ebio.ru/index-1.html
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