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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHoMy mnpenmery "buomnorus" (manmee - Ouosorus) Ha
ypOBHE cpeaHero oOiiero obpasoBaHus pa3zpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanumny,
dI'OC COO, Konmenmuu mnpenogaBaHus ydeOHOTro mpeamera «buosjorus» u
OCHOBHBIX MOJIOKEeHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYuebnbiit npeamer «buonorus» yriyonéaHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB MpeIMETHON obsiactu «EcTecTBeHHO-
HayuHble npeametb». CornacHo mnonoxeHusm OI'OC COO npodunbHbIe
yueOHble IPEeIMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
muddepennpanuy  oOy4eHHS HA YpPOBHE CpPEIHEr0 O0O0IIero oOpa3oBaHUS W
NpU3BaHbl O0ECTIEUUTh MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIMM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCHOHATBLHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKABIA M3 OJTUX Yy4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pEIlIEHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX WU PA3BUBAIOILIUX
3aJa4, CBA3aHHBIX C HpodopueHTanuel o0yJaromMxcsi U CTUMYJIHPOBAHHEM
MHTEpeca K KOHKPETHOH 00JIacTW HAy4YHOTO 3HAHUS, CBSI3AHHOIO C OMOJIOTHEH,
MEUIUHOM, SKOJIOTUEN, TICUXOJIOTUEHN, CIOPTOM MJIM BOEHHBIM JIETIOM.

[Iporpamma mo ydeOHOMy mpeamery "buosorus" na€r mpeacTtaBieHHE O
Hea M 3ajadax u3ydeHus ydyeOHoro mpeamera «buosorus» Ha yriryOJIEHHOM
YpOBHE, OIpesieseT 00s3aTenbHoe (MHBapUaHTHOE) IPEIMETHOE COJEPKaHUE, €TO
CTPYKTYpUpOBaHHE MO pa3ielaM M TemaM, paclpelesieHue M0 Kiaccam,
PEKOMEH/YET MOCIEA0BATEIbHOCTh U3YYEHHUS y4eOHOro Marepuana Cc Y4ETOM
MEXIMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKM Yy4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEW oOydvatonuxcs. B mporpamme 1o Ouosoruu
peann3oBaH MPUHLMI TPEEeMCTBEHHOCTH C HM3Yy4YEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  obmiero  oOpa3oBaHus, Ojarojaps 4eMmMy MpocCMaTpuBaercs
HAIpaBJICHHOCTh HA  TMOCJEAyIollee pa3BUTUE OWUOJOTMYECKUX  3HAHHM,
OPUEHTHPOBAHHBIX Ha (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEICTaBICHUNH O 3740pOBOM oOpa3e KHU3HHU, Ha
BOCIIUTaHUE OepeKHOro OTHOILIEHUS K OKpyXKaroued mnpupoaHoil cpeae. B
nporpaMme 1o OWOJIOTHMHM Tak)Ke MOKa3aHbl BO3MOXKHOCTH Y4e€OHOro mpeamMera
«buonorus» B peanmuzaumu TpedoBanuit DPI'OC COO K mIIaHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM U MPEIMETHBIM pe3ylibTraTaM OOydeHHS U B
(GbopMUPOBaHMN OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHOW  JIE€ATEIHHOCTH
oOy4Jaromuxcsd IO OCBOCHHUIO COJEpKaHHUS OHUOJOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeAHero o01iero oopa3oBaHus.

VYueOusbiii npenmer «buonorus» Ha ypoBHE cpeqHero oOmiero oOpa3zoBaHUs
3aBepHIaeT OHOJOrMYeckoe oOpa3oBaHME B IIKOJIE€ W OPUEHTHPOBAH Ha



pacuiMpeHre U yriayOlieHne 3HaHUN OOydaroluxcsl O JKUBOW MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM ¥ KJIETOYHOW OHMOJOTHH, SMOPHOJIOTHH M OMOJOTHH Pa3BUTHS,
TeHETHUKH, CEICKINH, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YUEHHUS U KOJIOTHH.

N3yuenne yuebHoOro mnpenmera «buosorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJTrOTOBKY OOYyYaroOlUUXCsd K IOCIEIYIOIIEMY IOJYyYEHUIO
OMoJIOTMYeCKOro  o0pa3oBaHUsi B  By3aX U OpraHu3alusix  CpeaHEro
npodeccuonanbHOro oOpazoBanusi. OCHOBY €ro COJEp>KaHUSI COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAaHUM, IOJYYEHHBIX MPU HU3YYEHUU OOyYarolIUMHUCA
COOTBETCTBYIOLIUX CUCTEMATUUYECKUX PA3/€JI0B OMOJOTMM HAa YPOBHE OCHOBHOI'O
oOmero obpazoBanusi, B 10—11 kimaccax 5TW 3HAHUS MOJYy4yaroT pa3BuTHe. Tak,
pacmiMpeHsl W yrayOJeHbl OMOJOTHYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX,
rpubax, OaKTepusix, OpraHM3ME 4YeNOBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTENIBHO BKIIIOUEHBI OMOJIOrMUYE€CKUE CBEICHUS MPUKIIAJHOTIO U IIOMCKOBOTO
XapakTepa, KOTOphlE MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPBI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takke MHTErpanus OMOJOTMYECKHX 3HAHUM C
COOTBETCTBYIOIIIUMHU 3HAHUSMHU, MOTYUYEHHBIMH OOYYAIOIMIMMHCS TPU H3YYCHUU
(bU3UKU, XUMHH, Teorpaduu U1 MaTEMATHKU.

CrpykTypa mporpamMmbl 1o ydeOHOMYy mnpeamety "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM TMOAXOABI K H3YyUYEHUIO OHOJOTHH.
CornacHo UM, U3Y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIC /IS dKUBBIX
CHCTEM Pa3HOTO YPOBHS OpTaHHU3AIMH, BOIIOIMN OPTaHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUsi OMOJIOrMYecKoro pasHooOpasusi mniaHeTsl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJICKYJISIDHOM M KJIETOYHOM OHOJIOTHH, 3MOPHUOJOTHH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU MU CEJEKIHH, OMOTEXHOJOIMH U CHUHTETUYECKOU
Ouonorny, aKkTyaTu3UPYIOTCS 3HAHHUS OOYYaroIIUXCS MO OOTaHWKE, 300JIOTHH,
aHatomMuu, Gusnonoruu uyenoBeka. B 11 kmacce wH3ydarOTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHHUe o0 Ouocdepe.

VYueOupiii mnpeamer  «buonorus» mOpu3BaH =~ O0ECHEUYUTh  OCBOEHUE
00yJarOIUMUCS OMOJIOTUYECKUX TEOPUI M 3aKOHOB, WJEH, MIPUHIIMIIOB U MPABUII,
JIeKalIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpA, 3HAHUI O
CTPOCHHH, MHOTOO0Opa3MM U OCOOCHHOCTSIX KIETKH, OpPTraHW3Ma, MOIMYJISIIHH,
OMOIIEHO3a, SKOCHUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, IPUKIAIHBIX acleKTax Onosornyeckux 3HaHui. s
pa3BUTUSA M NOJJEpXKaHUSA MHTEepeca oOydaroumxcs K OHOJIOTMH Hapsay co
3HAYUTEJIBbHBIM 00BbEMOM TEOPETHUECKOIO MaTepuaja B COJAEPKaHUU IPOrpaMMBbI
1o OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS U PA3BUTHUSA
TOM WIM HMHOW 00JIacTU OMOJIOTMH, BKJIaJOM OTEYECTBEHHBIX W 3apyOEKHBIX
yU€HBIX B PEIICHUE BAKHEUIIINX OMOIOTMUECKUX U SKOJIOTHUECKUX MPOOIeM.



[enp n3yyenus: yuebHoro npeamera «buosiorus» Ha yriayOin€HHOM ypOBHE —
OBIAJICHHE  OOYYAarOIMIMMHCS 3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHATHHOMN
OpraHM3alMd >KUBBIX CHCTEM pAa3HOrO0 paHra u MNPHOOpEeTeHHWEe yMEHUU
UCIIOJIb30BATh ATU 3HaHUS B (OPMHUPOBAHWU MHTEpECa K ONMpeNeIEHHONU o0acTu
npoecCUOHaNbHON JEeATeTbHOCTH, CBA3aHHOW C OuoJoruMed, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUST OMOJIOTHYECKOT0 00pa30BaHMUs.

Jloctmxenne 1ienu M3ydeHus ydyeOHoro mpeamera «buomorus» Ha
yrayOnéHHOM ypOBHE 00€CIIeUnBaETCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE O00YYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIHUAX, TUI0Te3axX, 3aKOHaX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTaBJISIOIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3ud U OCOOEHHOCTSX OHMOJIOTMYECKUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISNs, BUI, OMOTe0IeH03, Orocdepa); 0 BBIIAIOIMIMUXCS OTKPHITHSIX
Y COBPEMEHHBIX MCCIIEI0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOYy4YaloIMXCA C METOJAaMM IIO3HAHUS >KUBOM MPHUPOABIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OHOJIOTUYECKUX HayK (MOJIEKYJISApHOH H
KJIETOYHOM OHOJIOTMH, HMOPUOJIOTMM UM OWOJOTUM pPa3BUTUA, TEHETHUKU U
CEeJIEKIIMM, OHOTEXHOJOTMM U CHUHTETHMUYECKON OHOJOruH, MaJIeOHTOJIOIHH,
9KOJIOTUH);  METOJAaMHU  CaMOCTOSITENIbHOTO  TPOBEACHUS  OHMOJIOTUYECKUX
UCCeoBaHUM B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIAJICHAE OOYYarOUIMMUCS YMEHHMSIMHU: CaMOCTOSITEJIbHO  HAaxXOJHWTh,
aHAJIM3UPOBATh U HCIIOJIb30BAaTh OMOJIOTMYECKYI0 HH(OPMAIMIO; IOJIb30BATHCA
OMOJIOTUYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM;, YCTaHABIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLIMAIBHO-PKOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu YeJOBEYECTBa; OLEHUBATH IOCIEICTBUS CBOEU JESITENBHOCTU IO
OTHOILIEHUIO K OKpY)Kalolled MNPUPOAHON cpele, COOCTBEHHOMY 3/I0pPOBBIO U
3[I0POBBIO  OKPYXKAIOUIUX  JIIOJeH; OOOCHOBBIBATH M  COOMIOJATh  MEPBI
npoduiIakTUKM MHGEKIMOHHBIX 3a00JIeBaHUM, NMpaBUjia MOBEICHUS B NPUPOAE U
oOecrieyeHusi 0€30MACHOCTH COOCTBEHHOM KU3HEACSATENBbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPHITHS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Y 00Y4aIOUINXCA UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIpollecCe 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHMH, PEUIAEMBIMH €10 MpoOJjeMaMu, METOIO0JoTHUen
OHOJIOTUYECKOTO UCCJIEI0BAHNUA, IIPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, pEeIICHUS] OMOJIOTUYECKUX 3a]a4, MOJICTUPOBAHUS OMOIOTUYECKUX
O00BEKTOB U MPOIECCOB;



BOCIIUTaHNE y 00YJarONINXCsl ICHHOCTHOTO OTHOIIEHUS K )KHBOU MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00beKTaM U SBJICHUAM; (POPMUPOBAHHE YKOJTOTHIECCKOM,
TEHETUYECKOW TPaMOTHOCTH, OOIINEH KyJIbTyphbl TOBEACHUS B TPHUPOJC;
WHTErPallii €CTECTBEHHO-HAYUHbIX 3HAHUMY;

npuoOpeTeHre  OO0y4YaloImMUMHUCS  KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIONB30BaHNN (COOMIOEHUE MpPaBWJI TMOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OHOoc(hepsl), COXpaHEHHH COOCTBEHHOTO 3/10POBbS U 3[I0POBBS
OKpYXXarolux Jrojed  (coOmomeHuss Mep NpodUIaKTUKH — 3a00JIE€BaHMM,
oOecrieyeHue O€30MACHOCTU KU3HEIEATEILHOCTH B YPE3BBIYANHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B IOBCETHEBHOU KU3HU;

CO3JaHMEe  YCIOBMM  JUIsl  OCO3HAaHHOTO  BbIOOpa  oOydarouuMmucs
VHIUBUIYaJIbHON oOpazoBaTeIbHON TPACKTOPUH, CrIocoOCTBYIOIIEH
HOCIEAYIOUEMY MPOPECCUOHANIBHOMY CAaMOOINPEICIIEHUI0, B COOTBETCTBUU C
WHIUBUyJIbHBIMU UHTEPECAMH H IMTOTPEOHOCTIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3yYeHHE OMOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE CpeaHero ooimiero oopa3oBanus, cocraBiser 204 gaca: B 10 xkimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60op opraHu3alMOHHBIX (OPM, METOJOB M CPEICTB OOyYeHUS OMOJIOTHUU
OCYIIECTBISIETCS C y4ETOM CHeUU(UKH €ro CoJep’KaHus W HAIMPaBJICHHOCTH Ha
NpOAODKeHHE Ouoorhyeckoro oOpa3oBaHHMs B OpPraHM3AIMAX  CPEIAHETO
po(heCcCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHMUS.

O0s13aTeIBbHBIM YCIIOBHEM TIPH 00yUYSHHH OMOJIOTHH Ha yTiyOJIEHHOM ypOBHE
SBIIIETCSI TIPOBEJEHNE JAOOPATOPHBIX M MPAKTHYECKUX padoT. Takke yuactue
0OyJarolmXxcs B BHITIOJHEHUH MPOEKTHBIX M Y4eOHO-HCCIIEeNOBATENLCKUX padoT,
TEMaTHUKa KOTOPBIX OMpEAENsAeTCS YYHTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COJEPXAHME OBYUYEHUA
10 KIIACC

CopnepkaHue mporpamMMmbl, BBIJICIEHHOE KVYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHON uToroBoit arrecranuu (I'MA).

Tema 1. buoJiorusi Kak HaykKa

CoBpemeHnHasi 6uoJIoTHsl — KOMIUIEKCHasi Hayka. KpaTkast uCTOpusi pa3BUTHSA
Ouosiornu.  buojorvueckue Hayku M U3y4yaeMble ~UMH  IPOOJIEMBI.
dyHaamMeHTaabHble, NPUKIAAHBIE U TIOMCKOBBIE HAy4YHBIE MCCJIEIOBaHUS B
ouosoruu.

3HaueHue OMOJOTMU B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOMN
kaptudbsl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorued. 3HaueHHUe OMOJIOTHM B
MPAKTUYECKON JCATEIIbHOCTA 4YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPO/IBI.

JdemoHncTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. U. Bepuanckuii, W. I1. 11aBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodeen-Pecorckuit, J[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsi3pb OHONOTMM C JAPYTMMH Haykammy», «Cucrema
OMOJIOrMUYECKUX HAYKY.

Tema 2. 7KuBble cucTEMbI U MX U3Y4YeHHE

JKuBble cuCTEMBI Kak MpeaMeT u3ydeHust Ouosioruu. CBOWCTBAa >KHUBBIX
CHUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JIUCKPETHOCTh M 1EJIOCTHOCT,
CJIOKHOCTh M YHOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3allusl,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3aiMd KUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIIETOYHBIM,
TKaHEBbIN, OpTraHU3MEHHBIN, MONYJIAIIUOHHO -BUIOBOM, HDKOCHCTEMHBI
(buoreonenoTuyeckuii), Ouocdepusnii. Ilpoiecchl, NPOUCXOAAIIME B KHUBBIX
cuctemax. OCHOBHbBIE TpU3HAKU XUBOTO. JKM3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, nzydaroiine >kuBble CUCTEMbI Ha pa3HbIX YPOBHIX OpraHU3aINU.

N3yuenne kuBBIX cucTeM. MeTtoapl Ouonorndeckoil Hayku. HabmroaeHwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHaIn3. [loHsATHE O 3aBUCUMOI U
HE3aBUCUMOW mnepemeHHOM. IlnanumpoBanme okcrepuMmenrta. IlocraHoBka w
npoBepka rumnote3. HyneBas runortes3a. [loHsitue BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormuecknx nAaHHbIX. OlEHKAa JOCTOBEPHOCTH TOJTYYECHHBIX
pe3ynbraroB. [IpUuMHBI UCKaXKEHUS pPE3yNbTaTOB JKcrnepumeHTa. lloHsTue
CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonorunueckue
cuctemMbl», «CBOICTBAa JKMBOM Marepum», «YPOBHH OpraHu3alvu >KUBOU
npupoib», «CTpoeHue >KUBOTHOM KIETKH», «TkaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszMay», «buoreounenos», «buochepar», «Metoss
W3YUYEHHUS )KUBON IPUPOIBI.

O6opynoBanue:  J1abopaTopHoe  00OpyJlOBaHME  JUIsl  NIPOBEACHUS
HAOIIOICHUH, N3MEPEHHI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuEe pa3aUYHBIX METOAOB IpU
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJiorus KJIeTKn

Knetka — CTpyKTypHO-QYHKIMOHA/IbHAs eAWHMUIA XKUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIC IOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIPpHOM M KJIETOYHOW  OMOJIOTHM:  MHUKPOCKOMMS,
xpoMarorpadusi, 3mekTpodope3, METOJ MEUYEHbIX aToOMOB, AU depeHnnansHoe
LHEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. H3yuenue @urkcuposanHvlx
Ka1emok. DIIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. BumanbHoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOT, «DIEKTPOHHBI MUKPOCKOID»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OO0opyioBaHHE: CBETOBOW MHMKPOCKOI, MHUKpPOIpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIECTOYHOW OHOJIOTHH
(xpomarorpadus, snexrpodopes, auddepeHImaIbHOe IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMmuveckasi OpraHu3anus KJIeTKU

XUMHYECKAN COCTaB KJIETKHA. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma u e€ ponb Kak pacTBOpPUTENS, pearceHTa, y4acTUE€ B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPETyasiuuu. MuHepanpHble BelIecTBa KIETKH, UX OHOJOrHYecKas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buomorndeckue mnojguMepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTypsl 0eTKOBOI MoJieKysbl. [lepBuanas
CTpyKTypa Oeyka, MNeNnTuaHas CBsA3b. BTopuyHas, TpeTWyHas, YETBEPTUUHAS
cTpykTypsl. [enatypauus. CpoiictBa ©OenkoB. Knaccudukanus  OGenkos.
buonoruueckue GpyHkiunu 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuabl, AUcCaxapuabl, OJIUTOCaxXapu/bl U MOJIHCaXapUIbl.
OOmmii 1IaH CTpOeHUs M (PU3MKO-XMMUYECKHE CBOMICTBA  YIJIEBOJOB.
buonornyeckue GpyHKIHMM yTriIeBOIOB.

Jlununel. ['uapodunbHO-THApOdOOHBIE CBOMCcTBA. Kiaccudukarus JIUmumaoB.
Tpurnunepunsl, (gocomunuabl, BOCKU, CTepouibl. buonormdeckue GyHKIUU
munuaoB. OOume cBOCTBa OMOJOTHYECKUX MEMOpPaH — TEKY4€eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrmiementapHoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. MecrtoHnaxoxaenne u ouonorndeckue ¢pynakmuu JJHK.
Bunel PHK. ®yukuun PHK B kiietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKH, UX (HYHKIIUU B
kietke. J[pyeue wuyxneozuompughocpamor (HTD). CexenupoBanue JIHK.
Memoouwl cenomuxu, mpancKpunmomMuKu, nPOmeoMuKuU.

CtpykrypHast Ouosiorus: OMOXUMHYECKUE U OMO(pU3NYECKUE UCCIEA0BaHUS
cocTaBa W MPOCTPAHCTBEHHOW CTPYKTypbl Ouomoliekyl. Mooeruposanue
CMpPYKmMypsl U QYyHKYUti 6UOMONEKYN U UX KOMNIIekcos. Komnvromepnoiil ouzatin u
OpeaHu4ecKul cunmes OGUOMONIEKY U UX HENPUPOOHBIX AHATI0208.

JdemoncTpanuu

[Toptpetsr: JI. [lonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Caurep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XHMUYECKUMX JJIEMEHTOB B HEKHUBOU
npupojie», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmumel U cxeMbl: «llepuoguyeckas TaOauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B cocrtaBe opranu3MoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OENKOBOM MOJEKyIbl», «CTpOCHHE MOJEKYI
yrieBosioBy, «CTpoeHue MOJIeKysl JunuaoB», «HyKIEenHOBBIE KHUCIOTHDY,
«Ctpoenne Mosnekysibl ATOy.

O6opyioBaHue: XUMUYECKas MOcyaa U 000py10BaHuUE.

JlabopaTopHasi padora «O0HapyxkeHHEe OCJIKOB C MOMOIIbIO KaueCTBEHHBIX
peaKIUi».

JlabopaTtopnass  paGora  «MccrmemoBaHne — HYKIEUHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CtpoeHue n pyHKIMH KIETKH

Tumbel KIETOK: JyKapuoThuYecKas U mpokapuotuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIC 00pa30BaHUSI KIICTKH.



CrtpoeHnue npokapuotTuyeckoi kietku. Kiietounas crenka 0aktepuil u apxeil.
OcoOeHHOCTH CTpOCHHSI TeTepoTpodHON H aBTOTPO(HON MPOKAPHOTUUIECKHUX
KJIETOK. MECTO 1 poJib IPOKapHUOT B OMOLIEHO3AX.

Crpoenue " (GyHKIIMOHUPOBAHKE DYKapUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (tuiazmaiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHcopT BEUIECTB Uepe3 IUIa3MaTUYECKYyI0 MEMOpaHy: MacCCHUBHBIN
(muddysusa, obneru€énnas auddysus), aKTUBHBIM (TIEPBUYHBIA M BTOPUYHBIN
aKTUBHBIN TpaHcropT). IlomymponurniaeMocts MemOpanbsl. PaGora HaTpwuii-
KaJIMEBOI'0 Hacoca. DHAOLMTO3: MUHOIUTO3, daronuros. Dxk301uuTo3. Kinertounas
creHka. CTpykTypa u GyHKIMH KJIETOYHOM CTEHKH pacTeHUM, TpUOOB.

Huromna3ma. [{uto3ons. [lutockener. JIBuxxkeHue nuroniasmel. OpraHou bl
kieTkd. OnHOMeMOpaHHbIE OpPraHouAbl KIETKH: JHAOIUIa3MaTUYeCKas CeTb
(BIIC), anmapat T'onblKK, TU30COMBI, UX CTpoeHUE U (GYHKIMU. B3aumocBs3b
OJJHOMEMOpPAaHHBIX OPraHOMA0B KiIeTKU. CTpOeHHE TpaHyISPHOIO PETHKYJIyMa.
Mexanusm nanpasnenus odenxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOUYHbIX ~ MeMOpaH. ['maakuii  (arpaHysipHbI)  3HAOIJIA3MATUYECKHMA
petukyinyM. CekpetopHass pyHkuus annapara ['onbmxu. Moouguxkayus benxos 6
annapame [ onvoocu. Copmuposka 6Oenkog 6 annapame I onvoocu. TpaHcrnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KieTOK. Knetounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOWIbI  KJIETKH:  MUTOXOHAPHUM,  TUIACTU[BI.
IIpoucxoorcoenue mumoxonopuii u nracmud. Cumouoeenes (K.C. Mepeackosckuil,
JI. Mapeynuc). Ctpoenue u (yHKUMHM MUTOXOHIpHM M Tuiactui. llepBuunbie,
BTOPUYHBIE U CIOXHbIE  IUIACTUABl  (POTOCHHTE3UPYIOIIUX  IYKApPHUOT.
XJIOpOIIACTHI, XPOMOILUIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUMU.

HememOpannbie opranoubl kiaeTku CtpoeHue u (QyHKIMM HeMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie muxkpoguiamenmsi. MBbIILIEUHBIE  KIETKH.
Axmunosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KneTouHslii
ueHtp. CrpoeHue © JABUKEHHE KIYTUKOB M peCHHYEK. MUKpOTpyOOUKH
nuToriasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpoQuiameHmamu u
muxpompybdouxamu. Momopusie 6enxu.

Anpo. O6osnouka siipa, XpOMaTUH, KapHoIUla3Ma, SApPBIIIKH, UX CTPOEHUE U
bynkun. SnepHeiii O6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPACMONIOKEHHE
XpoMOcOM B HHTep(azHOM siape. Iyxpomamur u 2emepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mumo3se. foepHulii
mpancnopm.

Knerounsle BkiatoueHUs. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKM», «CTpoeHme
KUBOTHOW  KJeTkw», «CTpoeHue  pacTuTenbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKAPUOTUYECKOU KIETKI.

OO6opyioBaHHE: CBETOBOW MMKPOCKOI, MHUKpPOIpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepHaIbHBIX KJIETOK.

JlabopaTtopHasst paGora «M3ydeHue CTpOEHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTnueckasi padora «/3ydeHrue cBOMCTB KJIETOYHON MEMOPaHBI».

JlaGoparopnass padora «lccienoBanue Iia3Moiiu3a MU JICTUIa3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass pabdora  «l3ydyeHue  JBMKEHHUS  LUTOILIa3Mbl B
PaCTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BellecTB M NMpeBpallleHNEe JHEPTUU B KJIETKe

AccUMUIISILIUS U JUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(DHBIN U reTepoTpodHbId. YdacTue KUcIopoAa B OOMEHHBIX
npoleccax. OJHepreTuyeckoe obOecrnedyeHue KieTku: npespamieHue ATD B
oOMeHHBIX Tporieccax. DEepMEHTATHBHBIM XapaKTep peakIHuil KIETOYHOTO
Merabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHCTBHUS.
Kodepmentsl. Otnuuus GepMEeHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEJIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (hEepMEHTATHUBHBIX
peakiuii OT pa3InYHBIX (HaKTOPOB.

[lepBUYHBI CHUHTE3 OpPraHMYECKUX BEUIECTB B KIeTKe. {POTOCUHTES.
AHOKCcuceHHbIll U OKcueeHHblll Gomocunmes y bakmeputi. Ceemocooupaioujue
nueMeHmol U NUCMEHmMbl PeaKyuoHHo20 yenmpa. Ponap XJIOpOIIIaCTOB B MPOLECCE
dbotocunTeza. CBeroBasi U TeMHOBas (pa3bl. Pomoovixanue, Cs., Cs. u CAM-munwi
gdomocurnmesa. IlpomykTuBHOCTh (OTOCHMHTE3a. BrusHue pa3nuyHbIX (PaKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHne (PoTocuHTE3A.

XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYOIIME OaKTepuu, XKene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3mbl. Buapl Opoxenus. [IpogykTel OpoxkeHUS W HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTENIN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oransl AHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHbIN dTam. [ TMKOMHM3 — OECKUCIOPOTHOE PACIICTUICHUE TITFOKO3HI.

buonornueckoe OKUCIEHHE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax Onosoruueckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o 2epadueHma npomonos. Cunmes



AT®D: paboma npomouuou ATD-cunmaselr. [lpeumyimiecTBa a’dpoOHOTO MyTH
oOMeHa BeIecTB nepe aHa3poOHbIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpersr: Jdx. [lpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3», « IHEPreTUYecKuil ooMen», «bruocuHTes
oenka», «CTpoeHue hepMeHTa», « XEMOCUHTERY.

O6opyioBaHue: CBETOBOM MHUKPOCKON, 000pYJIOBaHUE [JIsl MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopnass padora «/3ydueHue  KaTaIUTUYECKOW  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMUIa3bl WM KaTajasbl)y.

JlabopaTtopnass pabora «/3yuenue (epMEHTATUBHOrO paCIICIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnas pabdora «CpaBHeHue mporieccoB (oTrocuHTe3a W
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U JIBIXAHUS.

Tema 7. Hacsiencrpennasi MHQpopManus u peaau3anus €€ B KJIeTKe

Peakunn matpuuHoro cunre3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIHUAX
MaTpUYHOTO CHHTe3a. Peanmzanus HacnenacTBeHHON MHpopManuu. I'eHeTHIeCKuid
KOJ, €ro cBoucrTBa. TpaHckpunuus — Martpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTHUIAPAUICIIBHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yyactue TpancnoptHeix PHK B OnocunTese 6emnka.
VYcnousi 6uocunte3a Oenka. KomaupoBanwe amuuHokucioT. Poms pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsius akTUBHOCTH T€HOB y MpOKapuoT. ['mmotesa
ornepona (®. XKako0, XK. Mano). Moaekyriaprvie mexanuzmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomvl eeHos. Perynsuus oOMeHHBIX
IIPOLIECCOB B KileTKe. KileTOuHbI roMeocTas.

Bupycol — HekeTounbie (OpMBI KU3HU U 00JMraTHbIe Tlapa3utbl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, obaxmepuoghazos.
Obpamnasa mpanckpunyus, peeepmasa, uHmezpasa.

Bupychsie 3a6oneBanus denoBeka, kuBOTHBIX, pacteHui. CITN]JI, COVID-
19, counanbHbple U METULIUHCKUE MPOOIJIEMBI.

Buoungpopmamuka: unmeepayus u anaiuz oonvuux maccusos («bigdatay)
CMpYKmypHulx buono2uieckux oanuvix. Hanomexnonoeuu 6 buonozcuu u meouyume.
IIpoepammupyemvie pynxyuu beaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbiios, /1. Y. UBaHOBCKHIA.

Tabmumpsl u cxemsl: «buocunres 6enkay», «['enernueckuit ko, «Bupyce,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIENIN BUPYCay.

Tema 8. ZKu3HeHHbI HUKJ KJICTKH

Knerounsli 1uKI, ero mnepuonbl W perymsiuus. MHtepdasza u MHUTO3.
Oco0OeHHOCTH TPOIIECCOB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTndeckuidi  (MOCTMHUTOTHYECKHM), CHHTCTHUYCCKUH  H
NOCTCUHTETHUUECKUN (IPEMUTOTUYECKUI) TEPHOIbl HHTEP(DA3HI.

Martpuunsbiii cunte3 JHK — permmkanusa. [Ipuamuner perumkanunn JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJIYKOHCEPBATHUBHBIM  CHUHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm pernkaunu JJHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KICTKM — KapuoTun. JIUIUIOMIHBIA U
rariouaHbld  HaboOpbl  XpoMocoM. ['omonornyHeie Xpomocombl. [lonoBbie
XPOMOCOMBL.

Henenne xnerkn — wmuto3. Craguu MHTO3a W OPOUCXOIAIIME B HHUX

npoueccsl. Tunbl Muto3a. KapuokuHe3 u 1muTokuHe3. buosornueckoe 3HaueHHe
MHTO3a.

Perynsmuss MUTOTHYECKOTO MHKIA KJIETKU. [Iporpammupyemasi KjaeTouyHas
rudesp — aroITo3.

Knerounoe siapo, XpoMocombl, (yHKIHOHAIbHAs TEHOMHUKA. Mexauusmol
npoaugpepayuu, oughgepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
KiemKka» — ouour@opmamuyeckue mooeau QyHKYUOHUPOBAHUS KIeMKU.

JdemoncTpanuu

Tabmuiel u cxeMbl: «OKU3HEHHBIN MUK KIEeTKu», «Murtos», «CTpoeHue
xpoMocom», «Pemnukanus JITHK».

O6opyoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: « MHUTO3 B KJIeTKax
KOpEIIIKa JIYKay.

JlabopaTopnasi  paGora  «M3yueHwe  XpoMOCOM  Ha  TOTOBBIX
MHUKpOTIperapaTax».

JlabopaTopHasi pa6ora «HaGmroeHre MUTO3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKIMM OPraHM3MoOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUST U SKU3HENESITENIBbHOCTH  OJHOKJIETOUYHBIX
opraHu3MoB. bakrepuu, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, ApyTrue NPoTUCThI. KoJOHUAIbHBIE OPTaHU3MBI.



B3anmocCBA3p 4YacTel MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHu, OpraHel Hu
cucTeMbl opranoB. Opranusm Kak enHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tunbl pacTUTENBHBIX TKaHE: o0Opa3oBarelbHasd,
IOKPOBHAs1, IPOBOJAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GbyHKUMNA U pacoNio>KEeHUs TKAaHEH B opraHax pacTeHUH.

TkaHU XKMBOTHBIX M 4YeJOBEKA. THWIIBI KMBOTHBIX TKAHEMU: JMHTEIHAIbHAS,
COCMHHUTENbHAS, MbIIeyHas, HepBHasg. OCOOEHHOCTH CTpoeHus, (QYyHKUUH u
pacIoOKEHUS TKAaHEN B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M T€HEpAaTUBHBIE OpraHbl pacrteHuid. Opransl u
CUCTEMBI OPTraHOB JKUBOTHBIX U 4eJI0BeKa. DyHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenmit. CkeleTsl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHbI1 n BHyTpeHHUU ckeneT. CTpoeHHE u
THUIIBI COEJUHEHHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  [IBWJKEHME  OJHOKJIETOYHBIX  OpPraHHU3MOB:
amMEOOUTHOE, KI'YTUKOBOE, PECHUYHOE. J[BH)KEHHE MHOTOKIIETOYHBIX pPACTEHUM:
TPONMU3MBI M HACTUH. JIBMKEHHE MHOTOKJIETOYHBIX JXMBOTHBIX M 4YeJIOBEKa:
MbllIeyHas cucreMa. Pedrnekc. CkeneTHble MBILIIBI U UX padoTa.

[Inranue opranusmoB. llormomienue BOABI, YIVIEKUCIOTO Tasza H
MHHEPAJIbHBIX BEIIECTB pacTeHUsMU. [IuTanue >KMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE NUUIEBapeHHe. [IuTaHue IMO3BOHOYHBIX >KMBOTHBIX. OTIEIbI
MUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHble xenespl. [InmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. Jlpixanue pactennid. [[pixanue wuBoTHBIX. Juddysus
ra3oB 4epe3 IMOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxaTeabHas IOBEPXHOCTD.
KabepHoe u nérounoe JpixaHue. /[pIxaHue NO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKUX IIO03BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTemMa 4YejaoBeKa. MexaHW3M BEHTWIALMU JIETKUX y NOTUL U
MIIeKOTIUTaOIUX. Perymsuus npixanus. J{pixaTenbHbie 00bEMBI.

TpaHcnopt BelIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiieHus. OBOIIOLHOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepala u e€ perysinusi.

Beigenenue y opranu3mMoB. Beigenmenue y pacteHuid. Beiaenenune y
#KUBOTHBIX. CoKparurenpHble Bakyond. Opranel BblaeneHus. @OuipTparms,
CeKpenus U 00paTHOE BCACBIBAHME KaK MEXaHU3MBbI pabOThl OPraHOB BBIJICICHHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIJEIUTENIBHON cucTeMaMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u QyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M UUCTHI MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHUH.
Kyrukyna. CpeacTBa macCUBHOM U XMMUYECKOW 3a1[uThl. DUTOHLIUIBL.

3ammTra y MHOTOKJIETOYHBIX JXKMBOTHBIX. [IOKpPOBBI M HMX IPOU3BOJHBIE.
3amuTa opranu3sMa ot OosesHeil. IMMyHHas cuctema denoBeka. KieTouHblid U
I'YMOpaJbHBIH HUMMYHUTET. BpoXn€HHBIH M MNpHOOpPETEHHBIN CcrenupuIecKuii
UMMyHUTET. Teopus KioHaIbHO-celaekTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI OpraHu3MOB. Polib BpoxKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTte U perymauus |y OpramusmoB. PasgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumMocTts u perymanus y
pactenuid. PocToBbIE BelIECTBa U UX 3HAYECHUE.

HepBHass cucrtemMa u peQuieKTOpHas pEryssiius y XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y KMBOTHBIX. OTAENbI FOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pednekropHas nyra. besycinoBHbie U yCI0BHBIE pehIEKCHI.

['ymopanpHas peryssinus U SHIOKPHHHAs CHCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M UX TOPMOHBL. J[eiCTBME TOPMOHOB.
B3auMoCBs3p HEpBHOM M SHAOKPUHHOW cucTeM. [‘unoramamo-runodusapHas
cUCTEMA.

JdemoHncTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bojopocim», «bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pPACTEHUN»,
«CucteMbl  OpraHoB MO3BOHOYHBIX JKMUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHE CTeOII»,
«CTpoeHue NHCTOBOM IUIACTUHKW», « KaHW MKUBOTHBIX», «CKEJET 4elOBEKay,
«IInmeBapurenbHass cucreMa», «KpoBeHOcHass cucrteMa», «JlpIxarenpHas

cucrema», «HepsHas  cucrema», «Koxa», «MblaedHas  cUCTEMaY,
«BplienuTenbHas cucteMa», «OHIOKpUHHAsA cHcTeMa», «CTpOeHHE MBIIIIBD,
«Ummynurer»,  «KumeuynononoctHeley, «Cxema  NHTaHHS  PACTEHUI»,

«KpOoBEHOCHbIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpOEHUE THUAPBI»,
«Ctpoenue 1uiaHapum», «BHyTpeHHee CTpOeHHE HO0XKIEBOTO uepBs», «HepBHas
cucrema poeiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmblkatomuxcs»,  «HepHas  cucrema  nTuny, «HepBHas — cucrema
MiIeKonuTaromuxy», «HepBHas cucrema uenoBeka», «Pediekcy.



OOopynoBaHHEe: CBETOBOM MHKPOCKOII, MHKPOIPENApPaThl OJHOKIETOYHBIX
OpraHU3MOB, MHKpOIIpENnapaTbl TKaHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXKHX, KUBBIE IK3EMIUISIPhl KOMHATHBIX PacTeHH, repdoapuu
pacTeHUN pa3HbIX OTMAEJOB, BIAXHBIE TIPEMapaTbl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUICKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YelIOBeKa,
o0opyAOBaHUE AJIsi JEMOHCTPALMY TOYBEHHOTO U BO3YIIHOIO MUTAaHUS PACTEHUH,
paciieruieHus Kpaxmaia u OelIKOB Mo JeHCTBHEM (PEepMEHTOB, 000PYIOBAHUE IS
JIEMOHCTPALIUU OIBITOB MO MU3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JIBIXaTEIbHBIX ABUKEHUH, MOJIEIH I'OJIOBHOTO MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHEel paCTEHUI.

JlaGoparopHasi pabora «/3ydyeHrue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKXeHNe U pa3BUTHE OPTAaHU3MOB

®opMbI pa3MHOMKEHHUSI OPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTHBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CIOPYJIALIMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe paszmuHoxeHue. IlonoBeie kneTku, wiu ramersl. Menos. Craauun
Mmeno3a. [loBenenne xpomocom B Menosze. Kpoccunrosep. buosornuecknii cMbICa
M€Ho03a M IIOJIOBOrO mpoluecca. Meno3 M ero MECTO B JKU3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['ameTorenes y »xuBOTHbIX. 11010BBIE JKENE3BI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmofoTBOpEHHE U SMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUTIOIOTBOPEHMS: HapykHOe, BHyTpeHHee. [[apTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DMOPHOIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha u3 2nasHvix npooaem dMOPUOIO2UL.
Konyenyua mopgoecenoe u mooenu mopghoceneza. Cragum >MOpHOTEeHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenue. Tumnsl  apoOnenws.
Jlemepmunuposannoe u HedepmuHuposanHoe OpobaeHue. bnacmyna, munovl
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOMUTAIONIUX. 3apOJIbIIIEBbIE JUCTKH
(ractpynsinus). 3akiiajika OpraHOB U TKaHEW U3 3apObIIIEBBIX JUCTKOB. B3auMHoe
BIMSIHME 4YacTe pa3BUBAIOLIETOCsS 3apojbliia (dMOpHUOHANBHAS HMHIIYKIUS).
3aknazka TUTaHA CTPOCHMSI JKMBOTHOTO KakK  pe3yjbTaT HepapXUueCcKuX
B3aMMOJICUCTBUI TEeHOB. BiusHue Ha SMOpPHOHANBHOE PAa3BUTHUE PA3IUYHBIX
(haKTOpPOB OKPYKAIOIICH CPEIBI.

Poct u pasButne xuBOoTHBIX. llocTamOpuonanbubiii mepuon. Ilpsimoe u
HenpsMoe pasButue. Pa3zButue ¢ mMeramopdo3omM y OeClO3BOHOYHBIX U
MO3BOHOYHBIX JKMUBOTHBIX. DBHONOrMYeckoe 3HaY€HUE MPSIMOTO U HENpPSIMOro



pa3BUTHSA, UX PACIPOCTPAHEHHE B HMPUPOAE. THUMBI pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YenoBeka. CTaguu moCTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepuoasl onTorenesa uenoBeka. CTapeHue u cMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHokeHne u pasButue pacteHuil. ['ametodutr m cnopodut. Meiios B
KU3HEHHOM T1uKJe pacteHuidl. OOpa3oBaHue cHop B mOpoliecce Melo3a.
['amertorene3 y pacteHuil. OIUIONOTBOPEHHE W  PAa3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE y IIBETKOBBIX pacTeHuidl. OOpa3zoBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl PETYJIALMA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoncTpanuu

[Toptpersr: C. I'. HaBamun, X. llInemas.

Tabmuiel 1 cxeMbl: «BererarnBHOe pa3MHOXKeHHE», «Tumbl Oecrooro
pasMHOXEHUsD», «Pa3MHOXEHHE XJIaMUAOMOHAAb», «Pa3zMHOXEHHE 3BIVIEHBIY,
«Pa3MHO)keHue ruapey, «Menos», «XpomocoMbl», «l'amerorenes», «CtpoeHue
ANIEKIETKH M crepMaTo3onsia», «OCHOBHBIE CTaIuM OHTOreHesa», «lIpamoe u
HEnpsiMOe pa3BUTHE», «Pa3BUTHE MAaNCKOTO KykKa», «Pa3BuTue capaHum»,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOAOTBOPEHUE Y IBETKOBBIX PACTCHUNY,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U ABYAOJBHBIX PAaCTE€HUI», « KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbl», <«OKuU3HEHHbIA 1UMKA MXa», <«KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN UK COCHBD».

O6opyoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpEnapaThl SMUICKICTOK U
CIIEpMATO30UI0B, MOJIEINb «L MK pa3BUTUA JIATYLLIKI.

JlaGoparopHas padora «/3ydeHue CTpOCHMS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckass padora «BrplsiBIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnas pabGora «CrpoeHHEe OpPraHoB pPa3MHOXXEHHS BBICILIUX
pacTeHU.

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTHU
OPraHM3MoOB

Hctopust cTaHOBJICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTHH
renetuku. Pa6otel H. K. KonsiioBa, H. WM. BaBuiosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. @unumnuenko, H. B. Tumodeesa-Pecorckoro.

OCHOBHbBIEC TEHETUYECKHUE MOHATHUS U CUMBOJIbI. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJIbTCPHATUBHBIC NPU3HAKH, JTOMUHAHTHBIMN W PELUECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUACTAS INHUS, THOPUIBI, TEHOTHI, ()EHOTHII.



OCHOBHBIE ~ METOABl  T€HETHKU: THOPUIOJOTMYECKUH,  LUTOJIOTHYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1.
BasuioB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmus! u cxeMbl: «MeTobI TeHETUKI, « CXEMBI CKPEIIUBAHUS.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX
VICCIIEIOBAHUINY.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHuenss — 3aKOH
eAMHO00pa3us rTuOPUI0B MEepBOro nokosienus. IIpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclleIUIeHUs NPU3HAKOB. LluTonornuyeckue OCHOBBI
MOHOTHMOPHIHOTO CKpeLBaHus. [ unore3a 4uCTOThl raMer.

AHanmsupyroniee ckpemuBanue. [I[pomMexyTouHbIN XapakTep HacleI0BaHUs.
Pacuiernienre npu3HakoB IPU HEMOJIHOM TOMUHHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOTO
HAcJIeJOBaHUsI ~ MpHU3HAKoOB.  LluTonmormueckue  OCHOBBI  AUTHOPUIHOTO
CKpEILBaHUS.

CuennenHoe HacienoBanue npusHakoB. Padotsl T. Moprana. CuemnyieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYLIEHHWE CLEIUICHHUS MEXIy TIeHamMu. XpOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nojga. XpoMOCOMHBIA MEXaHU3M OIPEAEICHUS M0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M reTeporaMeTHbI Moil. [ 'eHernueckas
CTPYKTypa MOJOBbIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIIIEHHBIX C MOJIOM.

['enoTum Kak uesnocTHas cucreMa. [lmenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBIM ajenu3M. B3auMOJelCTBHE HEAUICIbHBIX TE€HOB.
KommnementapHocts. Onucras. [lomumepus.

['eHeTHUeCKUIl KOHTPOJIb PAa3BUTUS PACTCHUMN, JXUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, TMOBEJIECHUS U KOTHUTUBHBIX (PYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJIEUCTBUS «XO35TUH
— MapasuT» U «XO35IMH — MHKpPOOMOM». ['eHeThdyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HAClIEZICTBEHHON MH(POPMAIH B IOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmumst u cxembl: «IlepBriii U BTOpoil 3akoHBI Menaens», « Tpetuil 3aKkoH
Menpens», «AHAM3HUpPYOLIEE CKpelmuBaHue», «HemnomHoe moMUHHUpPOBAHUEY,
«CrenyieHHOEe HAacJeIOBaHUE MPHU3HAKOB Yy Jpo3oduisly, «l'eHeTHka momay,



«Kapuotun uenoBeka», «Kapuotun apozoduuby, «Kapuotun nOTHLB,
«MHOXECTBEHHBIN ajlIeIn3M», « B3auMoAeCTBUE T€HOBY.

O6opynoBaHue: MOJEIb JJIg JEMOHCTpAllMd 3aKOHOB €AMHOOOpa3us
ruOpUJIOB TIEPBOTO IIOKOJICHHS W PACIICIUICHHS IPU3HAKOB, MOJECNb IS
JIEMOHCTpallUM 3aKOHA HE3aBHCUMOTO HACJICJOBAaHUS MPU3HAKOB, MOJACIbL s
JIEMOHCTPAllUK CIETUIEHHOTO HAaCJIEAOBAHUS NPU3HAKOB, CBETOBOW MHMKPOCKOI,
MuKpornpenapar: «/Ipozodunay.

IlpakTnueckass padora «l3yueHwe pe3yJbTaTOB MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTuueckas  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3anmoneiictBue reHotuna u cpeapl npu  ¢GopMuUpoBaHUU (EHOTHIIA.
N3meHunBOCTh Tpu3HaKoB. KaueCTBEHHbIE M KOJIMYECTBEHHBIC MPU3HAKUA. BHabl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBCHHAS.

MoaudukanuonHas U3MEHYMBOCTh. Ponb  cpeasl B (OpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTU. Hopma peakuuu npusHaka. BapuairoHHBIN
psia u BapuanmonHas kKpuBas (B. Horanncen). CpoiicTBa MoaudukaiimoHHON
W3MEHUYMBOCTH.

['enoTunuueckass N3MEHUMBOCTL. CBOMCTBA T€HOTUINYCCKON M3MEHUMBOCTH.
Buapl reHOTUITMYECKOM U3MEHUUBOCTH: KOMOUHATUBHAS, MyTallHOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Meio03 M MOJOBOH IIporecc — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3IaHUU
TCHETHYECKOT0 pa3HooOpasus B Mpejieaax 0JHOTO BHIA.

MyTauuoHHass W3MEHYMBOCTb. BUAbl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUPOBAHHBIE MyTaluu. SnaepHele U
nuToIIa3MaTuyeckne myraiuu. CoMaTH4eCcKHe M TMOJIOBble MyTalnuu. [IpuduHsb
BO3HUKHOBEHMA MyTauui. MyTareHsl W WX BIHMSHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTA MYTAIIMOHHOT'O TMpOoIecca. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacnenacTBeHHoW m3meHuuBoctu (H.M. BaBwiioB). BHesiepHass M3MEHUYHMBOCTh U
HaCJICJICTBEHHOCTb.

Onueenemuxa U IMUSCHOMUKA, PONb ONUSCHEMUYECKUX (DaKmopos 6
HAC1e008aHUU U USMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmuuber w  cxembl: «Bumpl u3MeHunmBocTH», «MoaubuKamoHHAS
U3MCHYHUBOCTEY, «KomOnHaTnBHAS U3MECHYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHuey, «I 'eHeTnyeckne 3a001eBaHUS YEIOBEKaY, « BUIIbI MyTanii.



O6opynoBaHue: XUBbIE M TepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTCHHIH,
pucyHku (potorpadun) )KUBOTHBIX C Pa3ITUIHBIMUA BHIAMU N3MEHUYUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKALUOHHON HU3MEeHYUBOCTH. [locTpoeHre BapuallMOHHOTO psiia U
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtanuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas MporpaMma HCCIEIOBaHHUS TE€HOMA
yejaoBeKa. Meroapl  HM3y4YeHHs] TEHETMKM  4YeJIOBEKAa: TIeHEaJOTMYeCKUM,
OJIM3HEIOBBIN, LIMTOr€HETUYECKUH, MOIMYJISALIMOHHO -CTATUCTUYECKUH,
MOJIEKYISPHO-TEHETUUECKUM. CoBpemeHHOE ONpENIECIICHHE Tr€HOTHIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOULIBIO
[1I{P-ananu3a. HacneacTBeHHble 3a001eBaHus YeaoBeKa. | eHHbIE B XPOMOCOMHBIE
O0one3HH 4YenoBeKa. bolie3HM C  HACIEACTBEHHOM MpeapacnoioKEHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETUKU B MPEIOTBPAIICHUN U JICYEHUH T€HETHYECKUX
3a00sieBaHUI 4YeoBeKa. MeIUKO-TreHEeTUYECKOe KOHCYJIbTUpOoBaHUe. CTBOJIOBbIE
KJIeTKU. [IOHSTHE «TE€HETUYECKOTo rpy3a». ITUUYECKHE aCIEeKThl UCCIIEIOBAHUI B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckre ¢akTOpbl TMOBBIIMICHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO0 OKpY’Karolen cpenbl. | eneTnueckas
MIPEIPACIIONIOAKEHHOCTh YEJI0BEKA K MaTOJIOTHUSIM.

JdemoHncTpanuu

Tabmuubl u cxembl: «Kapuotun udenoBeka», «MeToabl W3yYEHUs TEHETHKU
yesioBeKay, «l eHernyeckue 3a001€BaHUs YETOBEKaAY.

IIpakTnueckas padora «CoCTaBICHHE U AaHAIU3 POIOCIOBHON.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanuss W CeJlEeKUUs. 3apOKJICHUE CENEKUUMU U JIOMECTUKALIMH.
VYuenne H. W. BasunoBa o [leHTpax NpPOUCXOXKIEHUS KM MHOT000pa3us
KYJbTYPHBIX pacTeHHil. Ponb cenekiuu B CO3JaHUM COPTOB PACTEHUNA U MOPOL
KUBOTHBIX. CopT, 1opoaa, IITaMM. 3aKOH TOMOJIOTHMYECKHX pSJIOB B
HacaeAcTBeHHOM wu3MeHumBocth H. WM. BasumoBa, ero 3HaueHue i
CEJIEKIIMOHHOW padOoTHI.

Metoabl ceneKIMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAcCCOBBIM U
WHIMBUAYaJIbHBIN. Oranbl ~ KOMOMHAIIMOHHOM  cenekuuu.  VcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp NO TEHOTHUIY C TOMOIIBIO OIIEHKH
¢deHoTuIa TOTOMCTBA U OTOOP MO FEHOTUITY ¢ ToMoIbio ananu3a JTHK.

HckycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paOoThI.
PannaiinoHHbI 1 XUMUYECKUI MYyTareHe3 Kak MCTOYHUK MYTAIUN Y KyJIbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHWE TEHOMHOTO PEAAKTUPOBAHUS W METOJOB
pexoMOuHaHTHBIX JTHK 11 mony4yeHus: HCX0JHOTro MaTepualia JJisl CENEKIIMH.

[lonyuenne MTOJIUTLIIOUIOB. BuytpuBnnoBas THOPUIN3AIINSL.
bnuskopoACcTBEHHOE — CKpellluBaHWe, Wiau  UHOpuauHr.  HepoacTtBeHHoe
CKpelIMBaHue, Wiu ayTopuauHr. l'erepo3uc u ero mnpuuuHbl. Mcmonb3oBanue
rerepo3uca B cenekuuu. Otmanénnas rulOpuauszauus. llpeogonenue Oecrmonus
MEKBHUIOBBIX THOPUIOB. J{OCTHXKEHUSI CENEKIIUU PACTCHUI U )KUBOTHBIX. «3enéHas
DeBonoyuUsy.

CoxpaHeHue U W3y4YEeHUE F'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX poAMYed NI CO3/IaHUs  HOBBIX COPTOB W THUOPHUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHbIX U NPOMbBICIO0BbIX HCUBOTNHBIX
8 Yesax YAVUUEeHUs CYWeCmeyiowmux U co30aHusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe008aAHULL
nepeodosuvix uoeti U nepcneKmueHbIX MmexHo102UlL.

JdemoHcTpanumn

[Toptpers: H. 1. Basunos, U. B. Muuypun, I'. JI. Kapneuenxo, II. IL
Jlykesnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuibl u cxembl: «L{eHTpBI TPOUCXOKIACHUS U MHOTOOOpa3us KyIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX PSIOB B HACJIEACTBEHHONW W3MEHUHMBOCTH,
«Metoapl cenexkuumny, «Otaanéunas rudpuauzamnus», «MyrareHesy.

JlabopaTopHasi padora «3yyeHrue cCOPTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHnas padora «/3ydyeHue METOIOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBrBKa pacTeHHI».

IKeKkypeusi «OCHOBHBIE METOABI M JIOCTHXKEHUS CENCKIUH PACTeHUN W
YKUBOTHBIX (Ha CEJICKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B JabopaTopuio
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuOTeXHO0JI0THS U CHHTETHYECKAsI OMOJI0THUS

OOBEKTHI, HCMOJIb3yeMble B OUOTEXHOJOTHHM, — KJIETOYHBIE M TKAHEBbHIC
KYJBTYPBbI, MHUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHS:  XJICOOMeUeHne, TOJIYICHHE KHCIOMOJOYHBIX  MPOJYKTOB,
BUHOAenne. Mukpoobuonornyeckud cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX
TexHoJsioruid. [Ipon3BoACcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Coznanue TEXHOJOTHH M MHCTPYMEHTOB II€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LEJIbIO MTOJYYEHUs] OPraHU3MOB H UX KOMITOHEHTOB,
COJIEpKalllMX HE BCTPEUAOIINECS B PUPOJE OMOCUHTETUYECKUE Ty TH.



Kinerounasa unxkeHeprs. MeToasl KyJbTyphbl KJIETOK M TKAHEH PACTEHHU M
#®UBOTHbIX. KpuobGanku. Comarnyeckass ruOpuau3aiusi W COMATHUYECKHUN
sMOpuorene3. lcrnosb3oBaHue ramjaouaoB B celieKIuu pacteHuid. [llonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTOHATbHBIX
aumumen 6 meouyure. VICKYCCTBEHHOE OIUIOJOTBOpEHUE. PekoHCTpyKuus
AWIEKIICTOK U KIIOHUPOBAHUE XUBOTHBIX. METOJ TPAaHCIUIAHTALUU SAEP KIETOK.
Texnonoeuu 0300po6IeHUs, KYTbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DPA3MHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYAbIMYP.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TE€HAa U
koHcTpyupoBanue pekomouHanTHeIx J{HK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHUss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOW  HMH)KEHEPHH.
DKOJIOTHYECKHUE U 3TUYECKUE MTPOOIEMbI FTEHHON MHKEHEPUHU.

Menununckue ouorexHonoruu. [loctrenomuas nudposas menununa. [11P-
JarHoctuka. MeTaOoJIOMHBIM aHaln3, TEHOLICHTPHYECCKUN aHaIW3 IpoTeoma
YyeJaoBeKa JUIsl OLEHKM COCTOSIHUSL €r0o 340pOBbs. MCHonp30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paxka. 3D-OumoumkeHepuss 1 pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/aHUsl KOMIUIEKCHBIX
TKaHEW COouYeTaHWEM TEXHOJOTHUH TPEXMEPHOTO OMONPUHTUHTA M cKaddoaauHTa
JUISL peLIEHUS 33]1a4 IEPCOHANTM3UPOBAHHON MEIULIUHBI.

CoznaHne BEKTOPHBIX BaKLUMH C LEJIbI0 oOecreyeHuss KOMOMHHPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBiieHHWE MOJEKYISPHBIX MEXaHU3MOB
dbynknuonuposanus PHK-comepkamuyx BUPYCOB, BBI3BIBAIOIIUX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxembl: «Mcnonab30BaHre MUKPOOPTraHU3MOB B MPOMBILIUIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepHsa», «I €eHHas HHKEHEPUS.

JlabopaTtopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTueckas padora «llomydeHrne MOJTOYHOKUCIIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHOJNOTMs — BaXXHEWIAs IPOU3BOJIUTENbHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMUECKOE IIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:kneHue W pa3BUTHEe 3BOJIOUMOHHBIX NPEACTABJIEHUI B
ouoJiorun

OpomtounonHas teopust Y. JlapBuna. IIpeamnochulkM BO3HUKHOBEHUS
napsuHu3Ma. JKnusHe u HayuyHas gestensHocTh Y. /lapBuHa.

JIBuokymiye cuibsl 3BoJroLny BuoB 1o Y. /lapBuHy (BbICOKas MHTEHCUBHOCTb
Pa3MHOXEHUS OpPraHU3MOB, HACJIEJCTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U NCKYCCTBEHHBINH OTOOD).



Odopmiienne cunteTndeckoir Tteopuu sBomtonuu (CTD). HedtpanpHas
teopust sBomtounu. CoBpeMEHHass HBOJIOLMOHHAS  OWOJOTHS. 3HAYCHHE
HBOJIIOLIMOHHON TEOPHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMmoHcTpanuu

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. YUerBepukos, 1. U. llImaneraysen, k. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jluanaero)y,
«Jlectnuna skuBbIX cymectB (mo Jlamapky)», «Mexanusm GopMupoBaHUs
MPUCTIOCOOJICHN y pacTeHuid W KUBOTHBIX (o Jlamapky)», «Kapra-cxema
Mmapipyta nyremectsud Y. lapsuna», «Haxonku Y. lapsuna», «@opMbl 60pbObI
3a cyuiectBoBaHue», «lloponabl romyOei», «MHOroodpasue KyiabTypHBIX (opM
KarycTb», «[lopoabl JoMalIHUX )KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIIEHHUS JBWXKYIIUX CHJI DBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKOU TEOPHUH IBOIOLIUN.

Tema 2. MUKPO3BOJIIOLUA U €€ Pe3yJbTAThI

[Tonynsiuusa Kak 3jieMEHTapHasi eaquHuUa 3BONOUUU. COBPEMEHHbBIE METO/Ib
OLIEHKM TEHETHYECKOro pa3HooOpasuss M CTPYKTyphl nomynsauuid. M3meHenue
reHo(oH/a TOMYyJSALUM Kak »JIEMEHTAapHOE DSBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jlx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (IBMXKYIIHME CUJIbI) DBOJIIONMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHANpaBJICHHbIE HW3MEHEHHS YacToT ajuieiaedl B  nomyisauusax. Oddekr
ocHOBaTessd. IDghgexm oOymouinounoco copaviwika. CHUdCEHUE 2eHEeMUYECKO20
pasznoobpazus: npuuunsl u cieocmsus. llposenenue s¢hgpexma Opetigpa 2ernos 6
oonvuwux  u  manvlx  nonyaiayusax.  Murpauuu.  M3onsuus  mOmyJIsSLMA:
reorpadudeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHAs).

EcrectBennblii 0o1O0Op — HampaBisttonmii  ¢akrop sBoiouuud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIMWA, CTaOMIM3UPYIOUIUH,  pa3pbIBAIOIIUAN
(nm3pynTtuBHbIi). [lonoBoit oTOop. BO3HMKHOBEHHE M 3BOJIIOLMS COLMAIBHOIO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLHUU.
Bo3HukHOBeHHE — mpucnocobieHuil  y  opraHu3moB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl npucnocoOiaeHnil y opranu3MoB: MOp(OJOruyecKue,
dbusnonornyeckue, - OHMOXUMHUYECKHE,  MoBeAeHUeckre.  OTHOCUTENBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykTypa. BuaooOpa3zoBaHue Kak pe3ysbTar
MUKpo3Bomonnu. M3omsuus — ximroueBod Qaxtop BumooOpasoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUSA: aJUIoNaTpUYECKoe (reorpaduyeckoe),



CUMIIATPUYECKOE  (PKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJUILIOUIU3aIus,
rubpuanzanys). JJmuTenbHOCTh SBOTIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHMOJIOTHIECKOTO Pa3HOOOpa3us.

Pons  sBoMrONMOHHONM OWONOrMKM B pa3pabOTKe HAyYHBIX METO/IOB
coxpaHeHusi OMopazHo00pa3usi. MUKPOIBOIIONHUS U KOIBOJIIOIUS MApa3uTOB U UX
x0351eB. MexaHu3mbl POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIOCOOBI
OO0pBOBI C HEll.

JdeMoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTalMoHHas W3MEHYMBOCTHY, «llomynsunonHas
CTPYKTypa BUAa», «Cxema MposiBiIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxkyiue
CWJIbl HBOJIIOLUUY, «IKOJIOTHMYECKash M3OJISIIUS NOMYJISIUUiA CEBAHCKON (openny,
«l'eorpadmueckass M3OJSAIMUS  JUCTBEHHUIIBI CHOMPCKOW H  JIMCTBEHHUIIBI
naypckoi», «IIomyasiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB H KEepTB», «CXema
JEUCTBUA €CTECTBEHHOIo o0TOopa», «@PopMbl OOpbOBI 32 CYIIECTBOBAaHUEY,
«MHaycTpuanbHbll MenaHu3M», «JKuBble uckomnaemoiey, «l[lokpoBuTenbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaatomas OKpacka YKUBOTHBIX»,
«®uznonornueckue ananranuny, «lIpucnocobieHHOCT, OpraHu3mMoB U €€
OTHOCHUTENBHOCTHY, «Kputepuun Buna», «Bunbi-nBoHukn», «CTpykTypa BHIA B
npupojie», «Crnocodsl BUA0oOOpazoBaHus», «I'eorpaduyeckoe BUI000pa30BaHUE
TPEX BUAOB JAHJIBIIICH», «DKOJOTHMYECKOE BHA000pAa30BAHME BHUIOB CHUHUIL,
«ITomumunonel pacteHuity, «KamycTHO-penedHbIid THOPUIT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Yydesa NTHI] U
3Bepeil C MpuUMepamMu pa3UYHBIX MPUCIIOCOOJICHUH, Yyyena NTUI[ U 3Bepel
pa3HBIX BHJOB, TrepOapuM pacTeHUN OJM3KUX BHUAOB, OOpPa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopaTtopnass paGora «BpIsiBIeHHEe HW3MEHUYMBOCTH Y OCOOEH OHOTO
BUJIAY.

JlabopaTtopnass  paGora  «llpucmocoOiieHuss  OpraHu3mMOB U HX
OTHOCHUTEJbHAS 1IEJ1€CO00Pa3ZHOCTDY.

JlabopaTtopnasi pab6ora «CpaBHeHHUE BHAOB 10 MOPGHOIOTHUUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boonus U €€ pe3yJbTAThI

Meroapl  u3ydyeHMs MakpolsBoiouMH. llaneoHTosOrMUecKne  METOZBI
uzydyeHus: osBosonuu. Ilepexomusie (opmMbl U puOreHETHUYECKHE — PSIBI
OpraHU3MOB.

buoreorpaduyeckue meronsl u3yueHus sBomonuu. CpaBHeHue (Gropsl u
dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emuun. Bunmbi-
DHIAEMUKHU U PEUKTHI.



OMOpPHUONIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHIECKHE METObI U3YUCHHUS
BONIIOLMHU. ['eHeTHUecKrMe MeXaHU3Mbl SBOJIIOLMM OHTOIE€HE3a W IMOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTWYHBIE  OpPraHbI.
PyaumeHntapuble  opraHbl M araBuU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKME  METOJbl  W3Y4YeHHUS  HBOJIIOIUU.
['omonornunbie TeHbl. COBpEMEHHBbIE METOJAbl MOCTPOCHHS (PUIOTE€HETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallMU U 3BOJIIOLIMS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TIpaBuia) dBOJOUUU. [Ipunyun cmenvl yHKYuUl.
HeobOpatumocTs sBomtonMu. ApantuBHas paguanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLU Y.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, 3. I'eKkeb.

Tabmuubl 1 cxembl: «DUTOTEHETUUECKUI PAJT JTOMAAN», «APXECONTEPUKCH,
«3Bepo3yObie  smepb»,  «Creronedans»,  «Punmodpute»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HB 3emum», «lpeld KOHTUHEHTOBY,
«Penukth», «HauanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTHYHBIE OpraHb», «PyIuMeHTb»,
«ATaBU3MBI), «XpOMOCOMHBIC HAOOpPHI 4YelOBeKa H IUMMaH3e», «laBHbBIE
HaIpaBJIeHUS 3BOJIOLUNY, «O011I1e 3aKOHOMEPHOCTHU 3BOJIFOLIUI.

O6opynoBaHue: KOJUICKIIMM, TepOapuu, MYJSDKHM HCKOMAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJMMEHTapPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBbIX.

Tema 4. IIpoucxo:xaenne U pa3BuTHE )KU3HHA HA 3eMJe

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HUM Ha 3emue. AOuoreHes u
naHcrepmusi. JloHaydHble NpeCTaBIECHUS O 3apPOXKACHUN KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSTHHOTO CaMO3apOKAECHUS KU3HH U €€ ONPOBEP)KEHNUE onbITaMu D.
Penu, JI. Cnannanuanu, JI. I1acrepa. [IporcxoxaeHue >ku3Hu U acTpoOH 00T Hsl.

OcHOBHBIE JTaIlbl HEOPraHUYECKON 3BOJIIOLIUH. [InmanerapHas
(reosoruyeckasi) HBOJIIOIMSA. XUMHUYECKas »SBOJIOUMA. AOUOTEHHBIH CHHTE3
OpraHnYecKux BeuniecTB W3 Heopranmyeckux. Ombir C. Mwmmepa u I'. HOpm.
OOpazoBanue mnoaumMepoB 3 MoHoMepoB. KoamepBatHas rumorteza A. U.
OmnapuHa, runoTe3a nepBU4HOro Oynpona Jx. XomnaelHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumbl (T. Yex) m rumoresa «mupa PHK» VY. T'unGepra.
dopMupoBaHre MEMOpPaH U BOSHUKHOBEHUE TIPOTOKIIETKH.

HUctopus 3emuin U Meroabl €€ u3ydeHHs. lIcKomaemble OpraHuyeckue
ocrarku. ['eoxpoHonoruss u €€ wmetonapl. OTHOCUTENbHAs W aOCOJIIOTHAs
reO0XpOHOJIOrus. I'e0XpoHOIOrnyecKast Kajia: 30Hbl, 3pbl, IEPUOABI, FTOXH.



HauanwsHble s3Tanbl opraHudeckou »BoMOUMH. llosBieHHE W 3BOJIIOLHS
NEPBBIX KIETOK. DBOJIOLUSA MeTa0or3Ma. BO3ZHHUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOr MEPBbIX HA 3eMJI€ COOOIECTB.
CrpomaronuTtsl. [IpokapuOThI U 3yKapUOTBHI.

[TpoucxoxieHrue 3ykapuoT (CUMOHOreHe3). DBOJIOIMOHHOE MTPOUCXOKICHNE
BUPYCOB. [IponcxoxIeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATambl ABOJIONMK BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3bl
pactenud. Bpixoxm pacrenuid Ha cymy. I[losBiieHHME CHOPOBBIX PACTEHUU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxknaeHue IBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tallbl 3BOJIOUUUA XKUBOTHOro Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHynckas dayna. KemOpuiickuii B3pbIB — IMOSBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbie )KUBOTHBIE. JKH3Hb B BOJIe. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuoOuit m pentuwiuid. ITpoucxoxkaeHre MIIEKONMUTAIOMUX U
ntul. [lpunHnun kmroyeBoro apomopgoza. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTtne xu3HM Ha 3emie MO 3paM M NEpPUOJAM: apXeil, MpoTepo30H,
nmajgeo30i, Me3030M, KaifHo30i. OOmas XapakTepucTUKa KiIuMmaTa W
reoJIOrM4ecKuX mpoueccoB. [losiBneHne M pacuBeT XapaKTEpHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro ycioBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBbie BbIMUPaHHSI — IKOJOTHUYECKUE KPU3UCHI Mpouuioro. IlpuunHsl u
CJIEICTBUS MacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHN KPHU3HUC, €ro
ocobenHoctu. [Ipobnema coxpanenus: buopaznoobOpasus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHIunel kiaccuukauuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsl: ®@. Penn, JI. Cnamnanuanu, JI. ITactep, . . Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muiel u cxemsl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoxIcHUs xu3Hm», «Cxema ombita C. Mumnepa, I'. Opw»,
«JTanbl  HEOPraHWYECKOW  H3BONIONUNY»,  «l'€OXpOHOJOTHYECKAas  IIKajay,
«HauvanbHble 3Tanbl OpraHUYecKoil 3BONIIOIUNY, «CxeMa 00pa30BaHUs 3YKapHOT
nyTéM cumoOuoreHeza», «Cucrema KUBOM mnpuponab», «CTpoeHHe BUpPYCay,
«Apomopdossl  pacteHuity, «PuHHOPUTHY), «OAHOKIETOYHBIE BOJIOPOCITNY,
«MHoroksierounsie  Bopopocinn», «Mxu», «llamoporHukn», «l omoceMeHHbIe
pactenusi», «OpraHbl [BETKOBBIX pacTeHHil», «(CxeMa pa3BUTHUS KUBOTHOIO
Mupa», «Apomop¢o3sl KHUBOTHBIX», «lIpocreiimme», «KuIIeuHOMOIOCTHBIEY,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuby, «Mnekonuraromme», «Pa3BUTHE KU3HUA B
apXeucKou spe», «Pa3BUTHE KNU3HU B MPOTEPO3OUCKOMN dpey, «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU 3pe», «Pa3ButHe Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPTAHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
WUTJIOKOXKHX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTUI W 3BEPEW,
KOJUIEKLIIMM OKAMEHEJOCTEM, IOJIE3HBIX HMCKOIMAEMbIX, MYJS)KH OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa saGopatopHass  pabdora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3yueHuto abMOreHHOT0 CUHTE3a OPTraHUYECKUX COCTMHEHUN B
NEPBUYHON aTMOchepe».

JlabopaTtopnass pabdora «/3yueHue M oOmnHMcaHUE HCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEM CTPOEHMSI pPaCTECHUU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTENW CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue yeja0BeKa — AHTPOIOIeHe3

Paznenbl 1 3agaum aHTPOINIOJIOTHU. METOIbI aHTPOIIOJIOTHH.

CraHOBJICHHE TIPEJCTABICHUN O MPOUCXOXKICHUU YEJIOBEKA. PenurmnosnHsbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHUHU.

CX0ACTBO YEJNOBEKA C )KUBOTHBIMU. CUCTEMATUUECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  4YEJOBEKA € KUBOTHBIMU:  CPaBHUTEJIBHO-
MOpdOIOrHYECKHE, AMOPHUOJIOTHYECKHUE, (b1310JI0r0-OMOXUMHUYECKHE,
nopeaeHYeckue. OTINYMS YeI0BEKa OT )KUBOTHBIX. [IpSIMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Tra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JIBrokymiue cuiibl ((pakTopbl) aHTPOIIOTeHEe3a: OMOJIOTMYECKHE, COLUAIbHBIE.
CooTHolieHNe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaJuU aHTpoOIoreHesa. PaHHME dYenoBek0oOOpa3Hbie 00€3bSHBI
(POKOHCYJIBI) ¥ paHHUE MOHTHIBI — OOIIME MPEIKH YeTOBEKOOOPa3HBIX 00E3bsH U
moed. ABCTPaJIONUTEKU — JBYHOTHE IIPEAKU JIIOAEH. UeIOBEK yMembli, IEpBbIE
M3TOTOBIICHUSI OPYAUN TpyAa. YeloBeK NpsMOXOISIIIMA M NEPBBINA BBIXOJ JIFOACH
3a  mpenensl  Adpuku. YemoBek reipenpOeprckuii  —  0oOmME  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa pa3yMHOTro. UeloBEeK HEaHAEePTAIbCKUI
Kak BHJ JIIOJIEM XOJOJHOrO KiamMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tpenenamu AdQpuxwu.
[TaneoreHeTrka U NaJ€OreHOMHUKA.



OBOJIOLHS COBPEMEHHOIO 4esoBeKa. ECTECTBEHHBI OTOOP B MOIMYJISALUAX
yenoBeka. MyTanmMoOHHBIN Tiporiece U moiaumopdusm. [lomynsinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3Q(PEeKT ocHOBaTENI» B MOMYJSAIUSIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. [lonarne o pace. bonbmme pacel: €BpomneouaHas
(eBpasmiickasi),  aBCTpajo-HErpougHas  (dPKBaTOpUajbHasi),  MOHITOJIOWIHAS
(a3uarcko-amepukaHckas). BpeMs U myTu pacceieHus YeIoBeKa IO IUIaHETe.
EnuHcTtBO  uyenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoONeHHOCTh YeJIOBeKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoit cpenbl U apedida TeHOB Ha MOPQOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuiuinHapabple  MeTojbl B ¢u3uyeckod  (OMOJIOTHYECKOMN)
AHTPOIOJIOTHHU.  DBOJIIOUMOHHAS ~ AHTPONOJIOTUS W MHaJICOAHTPOIOJIOTHUS
YeJIOBEUYECKUX NOMyJiAlui. bruocouuanbHble UCCIEAOBAHUS MPUPOJbI YEIIOBEKA.
HccnenoBanue KO3BOIOUUHA OMOJIOTMUECKOTO U COLMANIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapBun, JI. JIukn, . 5. Porunckuii, M. M. I'epacumos.

Tabnuiel 1 cxemMbl: «MeToIbl aHTPOIIOIOTHNY, «[ 0JIOBHOM MO3T YeIIOBEKay,
«YenoBekooOpa3ubie 00€3biHB», «CKeleT deloBeKa M CKEJeT IIHUMITaH3e»,
«PynuMeHThI U aTaBU3MBbDY, «JIBUXKYIIINE CUJIBI aHTPOTIOTEHE3a», « DBOIIOIIMOHHOE
JIPEBO  4YEJOBEKa», «ABcTpasionuTek», «YenmoBek  yMenblil», «YenoBek
NPSIMOXOJAIIMNINY, «/leHruCOBCKH YestoBek» «HeannepTanbipy, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay», «ITarbl FBOIIOLNH YeIIOBEKay», «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, MpPeIMETOB  MaTepHalbHOMN
KyJIbTYphl ~TPEIKOB 4YeJoBeKa, penpoAykuuu (doTtorpapuu) KapTuH C
MUQOJIOTUYECKUMH ¢ OUOJEHCKUMHU CIHOKETaMU TPOUCXOXKIEHUS 4YeJoBeKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEKa, MOJICIb
yepena ueIoBEeKa M uepena IIMMIIAH3€, MOJEeb KUCTH YeJIOBeKAa U KHUCTH
IMMIIAH3€, MOJIEIN TOPCa MPEIKOB YEIOBEKA.

JlabopaTopnasi pabora «lV3yueHne o0COOCHHOCTEH CTPOCHHUSI CKeleTa
YeJIOBEKa, CBS3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3ydeHue 3KOJOTHUECKUX afanTalluid YeTOBEKay.

Tema 6. Jxosiormssi — HaykKa O B3aMMOOTHOLIEHHMAX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CUCTEM C OKPY Kalollen cpeaoi

3apoxaeHure U pa3BuTHe dKojoruu B Tpyaax A. I'ymbonpara, K. @. Pyinbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
sK0J0TUH. CBSI3b SKOJIOTUH C APYTUMU HayKaMHu.



Meroast 3kosioruu. lloseBble HaOMOAEHUA. DKCHEPUMEHTBHI B 3KOJIOTHU:
OpUpPOAHBIE W JlabopaTopHble. MoaenupoBaHue B 3KOJOTMH. MOHHTOPUHT
OKpY’KarolIel cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aIbHBIM.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWUW Il YeJOBEKa. JKOJIOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBAa CBsI3€W 4elioBeuecTBa ¢ npupoaoi. opMupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPHI U KOJOTHYECKON TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

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

Tabmuupel 1 cxeMmbl: «Pa3gensl skonorum», «MeTtoasl 3KoJioruny, «Cxema
MOHUTOPHUHIA OKPYKarOLIEH CpeIbI».

JlaGoparopHasi padora «3yuenue METO/IOB 3KOJIOTUYECKUX
VICCIIEIOBAHUIY.

Tema 7. Opranusmsl U cpefa OOUTAHUS

DKoJyiornueckue (paKTopbl U 3aKOHOMEPHOCTH UX JedcTBud. Knaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOMOTHUYECKHE, OMOTUYECKHE, aHTpOoNOreHHble. O01ue
3aKOHOMEPHOCTH AEUCTBUS 3KoJornyeckux (axropon. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbI.

AbGuoTtnueckue ¢akropsl. CBeT Kak 53KoJIorMueckuil ¢akrop. [elcTBue
Pa3HbIX YYaCTKOB COJIHEYHOT'O CIEKTPAa Ha OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHU M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CHrHaiabHas pojb CBETa.
doToneprUoOaU3M.

Temnepatypa kak osKosorudeckuii ¢daktop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [IOMKHAIIOTEPMHBIE U1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTAaHU3MBI.

Brnaxnocts kak skonormdeckuir ¢aktop. I[lpucrmocobneHusi pacteHuii K
noj/iep ka0 BogHOTO Oananca. Kimaccudukanus pacTeHHWdd MO OTHOIICHUIO K
Boze. [IpucrnocoOaeHus >KMBOTHBIX K M3MEHEHHIO BOJHOTO PEXHUMA.

Cpeabl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3YIIHAs, MOYBEHHAs,
rlyOMHHAasT  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKUE
OCOOCHHOCTH Cpell OoOuTaHus opraHu3moB. [IpucrnocoOneHuss OpraHu3MOB K
YKU3HH B Pa3HbIX CpEaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U
roJu4YHble PUTMBL. [IpHCTIOCOOIEHHOCT OPTaHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennoie Qopmbl opranu3moB. llonatue o ku3HEHHOH (opmMe.
Xuznennsle POpMbI pacTEHUIl: N€pPEBbs, KyCTAPHUKHU, KyCTAPHUUKHU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHWE TpaBbl. JKuW3HEHHBIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTBI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckune (baxTopHI. Buner  OmoTMueckux  B3aUMOJACHCTBUIA:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOM03 u ero ¢opmbl. [lapasurusm, koonepaius,
MyTYyaJu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjieOHu4YecTBO). Hetpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, ¢dopudeckue, (padOpuueckue).  3HAUCHHE
OMOTHYECKUX B3aUMOJICUCTBUN [JI1 CYIIECTBOBAHUSI OpPraHU3MOB B Cpelie
obutanus. [IpuHIIMTT KOHKYPEHTHOT'O UCKITFOUEHHS.

JdeMoHcTpanuu

Tabmuubl U cxeMbl: «Jkoyoruueckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOILICHUIO K CBETY», « TEIJIOKpOBHbIE
KUBOTHBIC», «XOJOJHOKPOBHBIC KUBOTHBIE», «DHU3MOJIOTMYECKUE aJallTallUuu
KUBOTHBIX», «Cpenpl 0OUTaHUS OpPraHU3MOBY», «bBHOJIOrHMYECKHE PUTMBIY,
«Kuznennoie  Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKOCUCTEMA IIUPOKOJIMCTBEHHOIO JIECA», « DIKOCUCTEMA XBOMHOTO Jiecay, «llemu
nUTaHus», «XumHudectBoy, «llapasutuzmy», «Konkypenuus», «Cumonosy,
«KommeHcanmuzmy.

O6opynoBanue: repbapuyd pacTeHUNW W KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX OKOJOTHYECKUX (DAKTOpOB, repOapuu CBETONIOOMBHIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TECHETIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUSI, repOoapuu M KOJUICKIIUU TEIJIOJFOOUBBIX,
3MMOCTOMKHUX, MOPO30YCTOMYHMBBIX PACTCHH, Uydyesa MTHI] U 3Bepel, repbapuu
pacTeHull, OTHOCSIUXCA K Turpodutam, kcepoduram, me3oduram, KOMHATHBIC
pacTeHUs] JaHHBIX TPYIII, KOJUICKIIMU >KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repOapuud ¥ KOJUICKIMM PpACTeHHMH U JKUBOTHBIX, OOJIQJalOIIMX dYepTamMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBUH JKWU3HHU, TepOapuu Hu
KOJUICKITUU PACTCHUA U KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHUCTBUSX.

JlabopaTopHasi pabGora «BpIsBICHUE TMPUCITIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopHasi pabGora «BpIABICHHE TMPHUCIOCOOJICHUI OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPHI.

JlaGopaTopnass pabdora «AHATOMHYECKHE OCOOCHHOCTH pACTeHHU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUJA0B U NOMYJISIIM M

DKOJIOTUYECKUE  XApaKTePUCTUKUA  TOIMYJISIIHH. [Monmynsimusa ~ kak
Ounonornyeckas cucreMa. Poyib HEOTHOPOIHOCTH Cpefibl, (pU3udecKkux O0aphepoB U
0COOEHHOCTEH OMOJIOTHH BHIOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonysaiuid. OCHOBHBIE TMOKAa3aTeNW MOMYJSLHMH: YHUCIEHHOCTb, IUIOTHOCT,



BO3paCTHasT M TIOJOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUSL.

Dxosioruyeckas CTpykrypa nomyssiuu. OlleHKa YUCICHHOCTH MOMYJISIIUU.
JvHaMmuka nonyisiuud U €€ peryssinus. bUOTHYecKMH NMOTEHUMaNl MOMYJIALUY.
MopenupoBaHue JUHAMHUKU NOMyJsiquid. KpuBble pocTa YMCIEHHOCTH MOIYJISIUU.
KpuBbie BbDKMBaHMs. Perynsinuss 4HCIEHHOCTH MOMYJSLMA: poib (HaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormueckoil Huile Bujga. Mectoobutanue. MHoromepHas
MoJzenpb skosiornueckon Humm Jxk.JM. Xatumncona. Pa3smepsl skonornueckou
Hu. [ToTeHnmanbHast U peaau30BaHHAS HUILIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M HMX JKU3HECHHBIC
CTpaTeruu. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEpPHOCTU TOBEAEHUS W MUIpPALMI JKUBOTHBIX. buojoruueckue
WHBa3UU Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: . . XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTMYECKHE XaAPAKTEPUCTUKH OIS,
«IIpocTpancTBeHHass  CTpyKTypa nomyjsanuu», «Bo3pacTHele  nupamuisl
nonysinun», «CKOpPOCTh  3aCElICHUsI MOBEPXHOCTH  3€MJIM  Pa3JIMYHBIMU
opranuzmammny», «Mogeinb s3kosornueckor Hum Jx. Y. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIUH )KHBOTHBIX.

JlabopaTtopnasi paGora  «lIpucmocobneHuss CceMsSIH  pacTeHHH K
PaCCEJICHUIO.

Tema 9. Ikos10rusi CO001IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3sMoB. buoneno3 u ero crpykrypa. CBs3UM MeEXIy
OpraHu3MaMu B OMOIICHO3E.

OkocucteMa kak OTkpeiTas cucteMa (A. Jlx. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOJYIEHTb, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W ceTd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U UITbl B 3KOcucTeMax. KpyroBopoT BEHIECTB ¥ TOTOK YHEPTUU
B 9KOCHCTEME.

OcCHOBHbIE  TOKa3zaTelM  JAKOCHCTeMBbl. buomacca ©  OPOIYKIHMS.
DKOJIOTMUECKHE MUPAMUJIbI YMCeTl, OMOMACChHI U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @uyxkmyayuu.
HampaBneHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX NPUYUHBI. AHTPONOTCHHbIE BO3JCHCTBUS Ha
cykneccuu. KimmmakcHoe cooGrecTBo. bruopaznoodpasue u mojiHOTa KpyroBOpoTa
BEI[ECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.



[TpupoaHbIE 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbvltb.

AHTpONOreHHbIE 3IKOCUCTEMBL. Arpo3kocucTema. ArpoueHo3. Paznuuwns
MEK/ly aHTPOIIOT€HHBIMU U MIPUPOJIHBIMA SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opozackas
bnopa u dayna. CunanTponuzanusi Topojackod (aynsl. buonorudeckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponv kackaonoeo s¢hgexma u 6ud08-30upukamopos (Kirouesvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IIepeHOC PHEPTUM U BEIIECTB MEXKITY
CMEXKHBIMU SKOCUCTEMAaMHU. Y CTOMYMBOCTh OPraHW3MOB, MOMYJIALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JACHCTBUIA.

Mexanuszmul 8030elicmeus 3aepsA3HeHull pa3HbIX Munoe Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YDOBHSX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€lCMBUSL.
MeTo10J10r1s MOHUTOPUHTA €CTECTBEHHBIX U AHTPOTIOTEHHBIX IKOCUCTEM.

JdemoncTpanuu
[Toptper: A. Ix. Tencnu.
Tabmumsr  u cxembl:  «CTpykrypa  OumoueHoza»,  «2DKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOro Jyeca», «DyHKIMOHAIbHBIE
TPYyNIbl OPTaHU3MOB B JKOCHCTEeMe», «KpyroBopoT BEIIECTB B DKOCHUCTEME,
«llenn nutanus (macTOUIHAS, JETPUTHAA)Y», « IKOJIOTUUYECKAS] TUPAMUIA YUCET,
«IKonoruveckas nupamugia OMoMacchl», «IKOJOTHUYECKas MUpamMuaa YHEPTUN,
«O06pazoBanue 6onota», «IlepBuunas cykueccus», «BoccranoBnenue yeca mocie
noxapa», «JKocucTteMa 03epa», «ArpoueHo3», «KpyroBopor BElIECTB U MOTOK
HHEPrUU B arpoueHo3ey, «[Ipumepsl ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITUH HACEKOMBIX, Uydesa MTHUIl U
3Bepeid, repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIEITh
KOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3us MEIKUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCHsl B TUIIMYHBIA OMOTEorieHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIN MM MIOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKeKkypeust «IDKCKypCcHs B arpod’KocucTeMmy (Ha Moje WiIM B TEITMYHOE
XO03MCTBO)».

Tema 10. buocgepa — riiodanbHas IkocucTeMa

buochepa — oOmeruranerapras o0osiouka 3eMIIH, TNIE€ CYIIECTBYET WIIH
CyllleCTBOBaJa kU3Hb. PazButue npeacrasienuit o ouocdepe B Tpynax J. 3rocca.



Yuenue B. U. Bepnanckoro o 6uochepe. O6mactu 6uochepst u e€ coctas. JKuBoe
BEIIeCTBO OHocepsl U €ro (PyHKIHH.

3akoHOMEpHOCTH cyiecTBoBaHus Onochepsl. OcobeHHocTn 6mochepsl Kak
ri100aIbHOM 3KocHCcTeMBbl. JIuHaMHuueckoe paBHoBecHe B onochepe. KpyroBopotsi
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIriiepoJia, a30Ta). PUTMUYHOCTD SIBJICHUI
B Ouocdepe.

3oHanpHOCTH OWochepnl. IlorsTne o Owmome. OCHOBHBIE OWOMBI CYIIIH:
TyHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IUPOKOJIMCTBEHHbIE JIECa, CTEIH, CABAHHBI,
MyCTBIHU, TPOMIMYECKHE JIECa, BEICOKOTOpbsl. KiluMar, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpyktypa u (QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIIMANa U
onochepHbIX PYHKIHIA.

JdemoHncTpanuu

[Toptpetsl: B. 1. Bepuaackuii, 3. 3tocc.

Tabmuubr u cxeMmbl: «['eocdepsr 3emin», «KpyroBopor azora B mpUpoOAE»,
«KpyroBopoT yriepona B mnpupone», «KpyroBopor kuciopoaa B HPHUPOAE,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIe OMOMBI Ccyiny, «KnuMmaruueckue
nosica 3emnn», «Tynapay, «Taiira», «Cmemanasii gecy, «IIIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBaHHay, «[lycTeinay, « Tponuueckuii gecy.

O6opyaoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MpUYMHBL. Bo3aeiicTBue uenoBeka Ha
ouocdepy. 3arpsisHeHue BO3AylIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3zpymenune mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3mMeHeHue kiumara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTEIBHBIA M KUBOTHBIA Mup. OxpaHa
pPaCTUTENLHOTO W KMBOTHOTO Mupa. OCHOBHBIE NPUHUMUIIBI OXPaHbl MPUPOJIBL.
Kpacubie xuuru. Oco0o oxpassiembie mnpupomabsie tepputopuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIE MPUHIIMIBI YCTOMYMBOIO PAa3BUTHUSL YEIOBEUECTBA M MPHUPOIBI.
PanvonanbHO€ ~ MPUPOJONONB30BAHME U COXpAaHEHHE  OMOJIOTUYECKOIO
pasHooOpasus 3emiau. OOmuMe 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHUCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €T0 BEPOATHBIE MOCIEICTBUS.

Pa3Bute METOJOB MOHUTOPUHIA PA3BUTHS ONACHBIX TEXHOTE€HHBIX
npouieccoB. CucmemHvle uccie0os8aHus nepexooa K pecypcocbepezaiowel U
KOHKYPEHmMOCnocobHou snepeemuxe. buonocuuecrkoe paznoobpasue u buopecypceoi.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuugarowue 0ocmyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHbIX U008 U dkocucmem. (OcHOBYI



IKopeaburumayuu dKocucmem u cnocobos 60pvbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbIX 3KOCUCMEM.

JdemoHcTpanumn

Tabmuubr u  cxembl:  «3arpsisHeHHe  atMocepbl»,  «3arps3HEHHE
ruapocdepb», «3arpsisHeHue nouBbly, «llapHukoBbiil  addexT», «Ocobo
OXpaHsEeMbI€ IPUPOHBIE TEPPUTOPUNY», «MOJIETN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢ororpaduu OXpaHAEMBIX PACTEHUH W KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOy4YalOIIMMHUCS TPOrpaMM CpeaHEero oOIero oO0pa3oBaHMs: JIMYHOCTHBIE,
METAaNpeIMETHBIE U PEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPAMMBI 110 OMOJIOTUU
BBIJICJICHBI CIIEAYIONIUE COCTABJISIONIME: OCO3HAHUE OO0YYarOUTUMUC POCCUNUCKOM
IPAXKIaHCKON UJIEGHTUYHOCTU — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPENENEHUI0, Haiuuue Mmomusayuu K OOydeHUI0  OHOJOTHH,
yejieHanpasieHHoe pazeumue BHYTPEHHUX YOCXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIMUA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCSI B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, NPUCYIIUMHU CHUCTEME
Ouonornyeckoro  oOpa3OBaHUs, Haauuue  NPABOCO3HAHUS  DKOJIOTUYECKOUN
KYJBTYPbI, CHOCOOHOCMU CMABUMb LIS U CTPOUTH )KU3HEHHBIC TLJIaHBbI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MTPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIHHOW JESITEIILHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUMCKUMH COLMOKYJIBTYPHBIMHU, UCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, TIPUHATHIMH B OOINECTBE MpaBHJIAMH M HOPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TIpOIleCCaM CaMOMO3HaHMs, CaMOBOCIHMTAHUS H
cCaMOpa3BUTHS, pa3BUTHUSI BHYTPEHHEM TMO3UIMH JUYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY M MPABOIOPSAAKY, YEJIOBEKY TpyJa U CTapIIeMy MOKOJECHUIO,
B3aMMHOTO YBa)XEHUsA, OEpPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJuIMsIM MHOTOHAIMOHAJIBLHOTO Hapoja Poccuiickoit ®denepainuu, Tpupoje U
OKpY’Karolen cpeae.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS Yy4yeOHOro mnpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTh 00YUYaIOIINUXCSI PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IEHHOCTSIM POCCUMCKOr0 OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA ACATEILHOCTU B MPOLIECCE PEATU3allMi OCHOBHBIX HalpaBiICHUN
BOCIIUTATENBHOU I€SITEIIbHOCTH, B TOM YHCJIE€ B YAaCTH:

1) rpa:kaIaHCKOro0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUHUCKOI0 00I11eCTBAa;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESITEIBHOCTH MPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M TMO3HABATEIbHBIX 3aa4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEJENsITh COOCTBEHHYIO TMO3MIMI0 10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHATD €€;

YMEHUE YUYUTHIBATH B CBOMX JICUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHS JIIOJICH C pa3HBIMH YOKICHUAMH, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COLIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBITOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX U HCCIEIOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOILICGHUSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIECHUH CIIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMaHUTAapPHOUN U BOJIOHTEPCKOU €SI TENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTpuoTU3Ma, YBAKEHHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoy, ropmoctm 3a cBOM Kpai, cBOow PoanHy, CBOM A3BIK U KYJBTYpY,
MPOIIIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIUIO U TAaMATHUKAM MPUPO/IBI,
JTOCTHKEeHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTMM, TOHUMAHMS 3HA4YEHUS OWOJIOTUM B TO3HAHWH 3aKOHOB
IPUPOBI, B ®KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOexXIE€HHOCTh, TOTOBHOCTh K CIyKeHHIO W 3amure OTeuecTna,
OTBETCTBEHHOCTh 32 €ro CyJ1b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHUE JIYXOBHBIX LIECHHOCTEN POCCUIMCKOTO HApOAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOCHHE YCTOMUHUBOrO OyayIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEISAM, CO3JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHITUS LEHHOCTEHW CEMEWHOW IKU3HU B COOTBETCTBUM C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYash 3CTETUKY ObITa, HAy4HOTO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIECHMIA;

MOHMMAHHE SMOIIMOHAIIBHOTO BO3JIEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQ)XEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnUTaHHMsA, (POPMHPOBAHMA KYJAbTYPbl 310POBbS U
IMOIMOHATIBHOI0 0JIATOIIOTyYHSA:

NOHMMAaHUE W peanu3alus 370pOBOro u 0Oe3omacHoro oopasza KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHWE TUTHEHUYECKUX TpaBWI U HOPM,
cOamaHCHUpPOBaHHBIA PEXUM 3aHATHA UM OTAbIXa, peryjsipHas (¢u3nyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHUE LEHHOCTH MPAaBWJ HWHIUMBUAYAIBHOIO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTyalUsX, YTPOXKAIOUIUX 310POBbIO U )KU3HU JIOJEH;

OCO3HaHHUE MOCIEACTBUN W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTPEOIICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IEHHOCTH MAaCTEPCTBA, TPYA0JIO0UE;

TOTOBHOCTh K AaKTHUBHOW JEATEbHOCTH TEXHOJOTMYECKOM M COLUAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€ATEIbHOCTD;

UHTEpEC K pa3iuyHbIM cepaM NpodecCHOHATbHON AEATeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu W peaTu30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHWI0O M CaMOOOpa30BaHHWIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrH4€CKOro BOCIIMTAHUS :

AKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJIOTMUYECKOH KyJIbTYphl: NPUOOpPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX THOCIEACTBUN I
OKPYXKAIOIIEN CPEIbI;

OCO3HaHHWE TI00aJbHOr0 XapakTepa SKOJIOTMYECKHX Mpo0ieM M MmyTell ux
peuieHus;

CIIOCOOHOCTh HWCITOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJOTUU
3HaHWS W YMEHHS TPU PEIICHUH MpoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIIOICHHE  MpPaBWI  TOBEICHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCUCTEMAX, OXpPaHY BHJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE  HENPUATHE JEUCTBUW, MPHUHOCAIIMX BpPEN  OKPYKAOLIECH
IPUPOAHON Cpefie, YMEHHE MPOTHO3HPOBATH HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAIIATH UX;



HaJM4Yue Pa3BUTOrO SKOJOTMYECKOr0 MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeSTENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaThCSI UMU B TO3HABATEIbHON, KOMMYHUKATUBHON M COLUAIbHON
MPaKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUUYECKOUN JEATEIBHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIBTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIIOJbMU U MTO3HAHUSI MUPA;

noHMMaHue crnenupuku OUOJOTUM KaK HayKd, OCO3HaHUsS €€ poju B
bopMHpPOBaHMN PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
MPECTaBICHUS 00 OKPYXKAIOIIEM MUpE KaK O €IUHCTBE NPHUPOJbI, YEIOBEKa U
oOlIeCTBa, B IMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH W pELIEHUH MpodiieM
COXpaHEeHUs! IPUPOJIHOTO PABHOBECHS;

yOEXIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBUIIM3ALINHU:
oOecrieyeHus: HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHWE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemaTh PEeCypcHbIe TPOOJEMBbl  Pa3BUTHSA
YeJI0BEUECTBA, MOMCKA MyTEW BBIXOJIA U3 MNIOOANBHBIX 3KOJIOTUYECKUX MPOOJIEM U
oOecrieyeHusi  nepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpCOB W (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUNA B IENIX
MOBBIIIEHUST  OOMIEH KYJbTYpPhl, €CTECTBEHHO-HAy4YHOM T'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOyYaromuxcs, GopMUpyeMon
IPY U3y4YCHUH OMOJIOTHH;

MOHMMAHHUE CYI[HOCTH METOJIOB MO3HAHMS, UCMOJIb3YyEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4aeMble 3HAaHUA JJId aHalu3a u
OOBSICHEHHUS SIBJICHUN OKPY)KAIOUIEro MHpa M MPOUCXOASIIUX B HEM M3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIEC 3aKJIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB H
MMEIOIIUXCS JAHHBIX C LEJIbI0 OJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS IS
penieHus npoOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUsX;

OCO3HaHUE IIEHHOCTHM HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO ACSITENBHOCTh HHANBUYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSCHUsI ydueOHOro mnpeamera «buomorusy
BKJIFOYAIOT: 3HAYuMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOIIMXCS
MEXIMCIUIUIMHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYYHbIC TOHSATHSI, OTPAXKAIOIIHE
IETOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEU(UKY METOJOB MO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPTus, sIBIICHUE, MPOIIECC,
CUCTeMa, Hay4YyHbIH (DaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCcClieIOBaHUE,  HaOIIOJICHWE, HW3MEpeHue,  JKCIEpUMEHT W JApYrue);
YHUBEpCAJIbHBbIE yueOHble JEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHBHEIE,

PETYJISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHLIMM OOYy4YaloIIMXCs; CIOCOOHOCTH
oOyuyaroumxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAaHWA W  yHHUBEpcajbHble YydyeOHble JeicTBHS B
ITIO3HABATEJIbHOM U COLMAJILHOM ITPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM HaA YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEpCaAIbHbIC YU€OHbIE ICUCTBUS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YUEeOHbBIC
JIEUCTBUSA, PETYISITUBHBIE YHHUBEpCAJbHbIE Y4YeOHBIC JEHCTBUS, COBMECTHAS
JeSITEIbHOCTD.

MeTtanpeaMeTHbIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI CPEIHEro OOIIeTo
00pa30BaHUs JOJDKHBI OTPaXKaTh:

OBaanenue YHHMBepPCAJIbLHBIMH yueOHBIMU NM03HABATE/IbLHbIMH
NefCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHE I CTBHA:

CcaMOCTOSITENNbHO  (OPMYNIHUPOBaTh W aKTyalIM3WpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHWU 3HAHWNA TPHUEMBI JIOTHUECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMUsI, KilaccupuKaIuu, 0000IIeHHs ), PACKPHIBATh CMBICI
OMOJIOTUYECKUX TOHATHN (BBIICTATh MX XapaKTePHBIC MPU3HAKU, YCTaHABIUBATH
CBSI3M C JIPYTUMU TTOHATHSIMU );

OTIpeNeNATh 1LEeTu JeATEeIbHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUU KX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl ACSITEILHOCTHU C IIOCTABICHHBIMH LIEIISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl 00BsICHEHUSI (DAKTOB U SBJICHUM
YKUBOUW TIPUPOJIbI;

CTPOUTH JIOTHYECKHE pPACCYXJCHUS (MHIYKTUBHBIE, JCAYKTHBHBIC, TIO
aHaJIOTWH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B paccMaTpUBAEMBbIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3AKIIOUCHUS;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeACTBAa Il MPEACTABJICHHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMA  PA3HOrO0  pOJAA,  BBIABIECHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOYHUKAX;

pa3padaTblBaTh IUIAH PELICHUS NPOOJIEMBbl C YYETOM aHaIu3a MMEKLIUXCS
MaTepuaIbHbIX U HEMaTEpUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI IESITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBIIOJHATH pabdOTy B  YCIOBHUSX  PEaIbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEIOBATEIbCKHIE NeiiCTBHUA:

BJIAJIETh HABbIKAMH YYEOHO-UCCIEA0BATENIbCKOM U IPOEKTHOM JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ/IOB PEIIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PAa3UYHbIe BHUAbl JIEATEIBHOCTH IO MOJYYEHUID HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUI0 B y4eOHBIX
CUTYalLIUsIX, B TOM YKCJIE MPU CO3[JaHUU YUYEOHBIX U COLIMAIbHBIX IIPOEKTOB;

(GbopMuUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATUAMHU U METOJaMH;

CTaBUTh M (opMyaupoBaThb COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalLUAX;

BBISIBJISITH TIPUYUHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3aJauy,
BBIIBUTaTh TUIOTE3Yy €€ pelIeHHs, HAXOAWUTh apryMEHThl IS JOKa3aTeJbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELIEHUs 3aJaud pe3ysbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBJIATh LEJICHAIIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JENCTBUS B IPOPECCUOHAIBHYIO CPELY;

YMETh TNEPEHOCUTh 3HAHUS B IMO3HABATENIbHYIO U MPAKTUYECKYI0 00sacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEU, MpEAJIaraTb OpPUIMHAJIBHBIE MOAXOJbl U PELICHUS,
CTaBUTb NPOOJIEMBI U 3a/1a4H, JOITYCKAOIIUE AIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOUHUKAX MHPOpPMAIUH (TEKCTe Y4eOHOTO
nocoOusi, HAYYHO-TIONMYJIIPHOM JUTEpaType, OHOJOTMYECKUX CIOBApsSIX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHAIU3UpOBATH



uHOOPMAITHIO PA3THYHBIX BUOB U (OPM MPEICTABICHUS, KPUTHUECKH OTICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IMYHBIE METOABI NPH MOUCKE U
otbope Ouosornueckoit uHGOpPMAIIUU, HEOOXOTUMOMN JJIsI BBIMOJHEHUS YUCOHBIX
3aj1ay;

MpUOOPETaTh OMBIT HCIOIL30BaHUS WH(POPMAITMOHHO -KOMMYHHUKATUBHBIX
TEXHOJIOTHU, COBEPIIICHCTBOBAThH KYJIbTYPy aKTHBHOTO HCITOIB30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMaJbHYIO  (opMy  mpeacTaBieHUs
Oounonornyeckon uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

UCTIONb30BaTh HAy4YHBIA S3bIK B KadyeCTBE CpencTBa MpH padboTe C
Ouonornyeckod MHPOpMaLUEN: TPUMEHSITh XUMUYECKHe, (U3HUYECKHE U
MaTEeMaTUYECKUe 3HaKW U CUMBOJIBI, (opMyIbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCIIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaTJISTHOCTH;

BJIAJCTh  HAaBBIKAMH  pACIIO3HABAaHUS W 3a0UThl  WHQPOPMAIINH,
nH(OPMAITMOHHON O€30MTaCHOCTU JTUYHOCTH.

OByaieHUe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMY JIeHiCTBUSIMHU:

1) ob1menne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JUCKYCCHHU TIO CYIIECTBY OOCYXKJIaeMOi TeMbl (YMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCUTEIHHO BBIMIOJHEHUS MpeasiaracMou
3aJlay, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIMN JPYTUX YYaCTHUKOB
Janora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBepOaJlbHBIE CpEeACTBa OOIICHUS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIluH,
YMETh CMSITYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMHM OOIICHUS W B3aWMOJICHCTBHUS, MMTOHUMAThH
HaAMEpEHUS JIPYTUX JIOAEH, MPOSIBISATh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMBHUIYyaTbHOU
paboThI U pelIeHUN OMOJIOTUYECKON MTPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYTIIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHNUN yI4eOHOU 3a1a4u;

BEIOWPATh TEMATHKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEHN Ka)0ro YjeHa KOJIJIEKTHUBA,



IPUHAMATh LEJIM  COBMECTHOM  JESATEIBHOCTH, OPraHU30BBIBATH U
KOOPJIWHUPOBATh JACUCTBUS MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBU,
pacrpenensTh pojau C Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaHIbl B
o0l pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

Ipe/ularaTtb HOBBIC TIPOEKThI, OLEHWUBATh HJAEU C TIO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIUYHBIX
CUTYaIUsIX, IPOSBIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITMATUBHBIM.

OBJ1aieHre YHMBEPCAJIbHBIMH PeryJATHBHBIMY eHCTBUAMU:

1) camoopranu3anusi:

UCIOJb30BaTh OMOJOrMUECKUE 3HaHMs JJs BBIABICHHS NpoOJeM U HUX
pelieHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSIX M IOCTYIIKax IO OTHOLIEHUIO K KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JEATEIIBHOCTD, BBISBIIATH
po0IeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJISITh IUJIaH pEIICHHUs MpodsieMbl €  Yy4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANIOUTEHU;

JIaBaTh OLICHKY HOBBIM CUTYyallUsM;

paciupsaTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEINOYTEHHIH;

JieaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOM JpyIULIMU B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENbHBIN H
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJ€Th  HABbIKAMM  TO3HABaTEJIbHOM  pedieKCMM  Kak  OCO3HAHUs
COBEpIIAEMBIX JIEVCTBUA M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YIbTATOB U
OCHOBaHM, HCMONB30BaTh NMPUEMBI pedieKcuu sl OLIEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBATh PUCKH W CBOEBPEMEHHO NIPUHUMATHh PEIICHUSA IO HX
CHUKEHHUIO;



IIPUHAMAaTb MOTHBBI M AapryMEHTHl JAPYI'MX IIpH QAHAJIN3E pPEe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOS M IPYTrUX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTBl JAPYTUX IPH aHaJu3€ pe3yJbTaToOB
NEATEIIBHOCTH;

IPU3HABATH CBOE MTPABO M MPABO APYTUX HA OLUMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € TO3UILMU JPYTOrO YEJOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yiabTaThl OCBOCHUS COJCpKaHUS Y4EOHOro mpeameTa
«buonorus» Ha yrIyOJ€HHOM YpPOBHE OpPHEHTUPOBAaHbI Ha oOecreueHue
npopuiabHOro  o0ydeHus — oOywarommxcss  Ouonormu. OHHM  BKIIFOYAIOT:
cneruuyecKkue sl OMOJIOTUN HAyYHbIC 3HAHUS, YMEHHS M CTIOCOOBI IEHCTBUIA 110
OCBOCHUIO, UHTEPIIPETALUN U MPEoOpPa30BaAHUIO 3HAHUM, BUJIbI JCSATEILHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX CUTyalusix. [IpeaMeTHble pe3ylbTaTbl MNPEICTABIECHBI IO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOro mpenmera «buomorus» B 10
Kjacce NOKHBI OTPaXaTh:

chOpMHUPOBAHHOCTh 3HAHUM O MeCTe W POJU OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
MO3HAHWM  3aKOHOB TPHPOABI W  PEHICHHH TPoOJieM  paliOHAIBHOTO
MIPUPOJIOTNIOIB30BAHMS, O BKJIQJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIONINE OMOJIOTUYECKHE TEPMUHBI W TIOHATHS (OKU3HB, KIIETKA,
OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CaMOpPETYJAlMs, CaMOBOCIPOU3BEIICHHUE,
HACJIEICTBEHHOCTb, M3MEHYMBOCTh, POCT M Pa3BUTUE), OMOJIOTMUECKHE TEOpUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHasi TeopHs
HacnenctBeHHoctT T. Moprana), yuenus (H. WM. BaBunoBa — o0 meHTpax
MHOTOOOpa3usi ¥ TMPOUCXOXKACHHUS  KYJIbTYpHBIX  PAaCTCHMH),  3aKOHBI
(emrnHOOOpA3Hsi MOTOMKOB TIEPBOTO TOKOJICHUS, PACHICIUICHHS, YUCTOTHl TaMeET,
HE3aBUCHUMOro HacinenoBaHuss [. MeHaens, TOMOJIOTUYECKHX PSAOB B
HacJIeICTBEHHON U3MEHUYUBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYYHOI'O IO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSX IKUBBIX OOBEKTOB (OMHCaHHWE, HW3MEpPEHUe,
HaOJII0/ICHNUE, DKCIIEPUMEHT);



YMEHHE BBIICTAThH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpPraHOB pAacTEHUH, UBOTHBIX, YEJIOBEKA, IPOLIECCOB >KU3HENEATEIbHOCTH,
IPOTEKAIOIUX B OpraHU3Max pacTeHHi, )KUBOTHBIX U YEJIOBEKa, OMOJOTHYECKUX
IPOLIECCOB: 0OMEHa BEmIeCTB (MeTadoIM3M), MPEBpPALIEHUSI SHEPTUHU, OpOKEHHS,
aBTOTPO(PHOTO M TeTepoTPOPHOro TUMOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€03a, raMeTOreHes3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS,
Pa3MHOXKEHHUS,  HMHIUMBUIYaJIbHOIO  pa3BUTHs  opraHu3smMa  (OHTOIEHE3a),
B3aMMOJEHCTBUSI T€HOB, F'€TEpO3KCa, NCKYCCTBEHHOTO 0TOOpPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEX]Iy OpPraHOMAAMH KJICTKH U HX
(GYHKIUSAMHU, CTPOEGHHUEM KIETOK pa3HBIX TKaHeW W MX (YHKIUSAMH, MEXKIY
OpraHaMd U CHCTEMaMU OpIraHOB Yy pPACTEHUM, >KUBOTHBIX M 4YEJIIOBEKa U HX
(GYHKIUSAMH, MEXIYy CHUCTEMaMH OpPraHOB M UX (DPYHKUMAMU, MEXKIY O3TaraMu
oOMeHa BeIIEeCTB, dTaaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [[UKIJIOB OPTaHN3MOB,
TanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U
(dhakTopamu cpenibl OOUTaHUS;

YMEHHE BBISBISITh OTJIMYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM UHCIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peliaTb OMOJOTUYECKUE 3a/]auH, BBISBIISATh IPUYMHHO-CIIEICTBEHHbIE
CBSI3U MEX/1Y UCCIIEyeMbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSIMHU, J€1aTh
BBIBO/IbI ¥ IPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yIbTaTOB;

YMEHHUE BBINOIHATh JA0OpPATOPHBIE W MPAKTHUYECKUE padoOThI, COOIOAATH
npaBuiia mpu paboTe ¢ yaeOHBIM U JTa00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPATH HUX IKCIHEPUMEHTATbHBIMU
cpeacTBamMH, (QOpPMYIUpPYS IelNb HCCIEAOBAaHUs, aHATU3UPOBATH IOJYYCHHBIC
pE3yJIbTaThl U AENIaTh BbIBOJBL;

YyMEHHUE y4acTBOBAaTh B Yy4e€OHO-MCCIIEIOBATEIIbLCKON paboTe 1Mo OHOJoTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  IOJYYEHHBIE  PE3yJabTaTbl HAa  YUYEHHYECKUX
KOH(EPEHITUSAX;

YMEHHME OLIEHWBATh 3TUYECKUE aCIEKTbl COBPEMEHHBIX MCCIEAOBAaHUN B
obmactu  OuolorMM W MEAMLIMHBI  (KJIOHHPOBAaHHWE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpaBIEHHOE M3MEHEHHWE T'€HOMAa W CO3/IaHWE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYLIECTBIATH OCO3HAHHBIA BbIOOp Oynymieil mpodeccruoHaIbHON
JESTENIbHOCTH B 00JIACTH OMOJIOTHUH, MEIWLMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBILIIEHHOCTH, YIIIYOJISITh IMO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
POJOJDKEHNE  OMOJIOTMYECKOTOo 00pa3oBaHMs B OpPraHU3AlMSIX  CPEIHETrOo
po¢eCCUOHAIILHOTO U BBICIIETO 00pa30BaHUs.

[IpenmeTHbie pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buomorus» B 11
K1acce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U pOJH OHOJIOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAY4YHOU
KapTUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJBI U PEHICHUU IKOJIOTUYECKHUX
npoOJeM 4YelOBEYeCTBa, a TakKK€ B PEIICHHMH BONPOCOB PAlUOHAIBHOIO
MPUPOOIONH30BaHUsA, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BIIAJIETh CHCTEMOW OMOJOTMYECKMX 3HAHWM, KOTOpas BKIIOYAET
ONpEAENCHUs] U TOHUMAHUE CYIIHOCTH OCHOBOMNOJIAratoUIMX OMOJIOTHYECKHUX
TEPMUHOB M TOHATUN (BUI, DKOCHCTeMa, Ouocdepa), OMOIOTHUUECKHE TEOPHUH
(aBommoninonHas teopus Y. J[apBuHa, CUHTETHYECKAsT TEOPUS SBOIIOLINH), YUCHUS
(A. H. CeBepuioBa — 0 myTsX U HampasieHUsIX 3Bomonuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTndeckoro paBHoBecust JIx. Xapau u B. BaitnOepra,
3apoapiieBoro cxoxactea K. M. bopa), npaswma (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUbl SHEPruM), TUMore3bl (Tumore3a «mupa PHK» V.
['unbepta);

yMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJAAMH  HAYYHOTO  IIO3HAHMS,
UCIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEJOBAHUSAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOMIOACHUE, SKCIEPUMEHT), CIIOCOOaMU BBISIBJICHUS H
OLICHKH aHTPOIOT'€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHOT€OIEHO30B,
KOCUCTEM U Ouochepsl, CTAOMIM3UPYIOUIETO, IBHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, IIONaTPUYECKOrO u CUMIATPUYECKOTO
BUI000PA30BaHMs, BIHMSHUS JIBIDKYIIIMX CHJI DBOJIIOIIUN HA TEHOMOH/I MOMYJISIINH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefie OOMTaHMs, YepeOBaHMs HANpaBICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

yMEHUE YCTAHABJIMBATh B3aUMOCBSI3M MEXIYy MPOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CHJIAaMU AHTPOIIOT€HE3a, KOMIOHEHTAMM Pa3JIMYHBIX 3KOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISTH  OTJIMUUTENIbHBIE  MPU3HAKA  KUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHus, a0OMOTHUYECKHX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aUMOCBsS3€i OpraHM3MOB B  COOOILECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B 9KOCHUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apPTyMEHTHI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUJISl JI0KA3aTEJbCTBA POJICTBA OPTraHW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpeibl OOUTaHUSs, ETUHCTBA
YEeJIOBEYECKMX pac, HEOOXOAMMOCTH COXpaHEHHs MHOrooOpas3us BHUAOB H
IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPOJIbI U YEIIOBEUECTBRA;

yMEHUE pelaTb OMOJIOTHYECKUE 3a/1a4H, BBISBIATh IPUYUHHO-CIICICTBEHHbBIC
CBSI3M MEXJ1y UCCIIETYEMBIMU OMOJOTUYECKUMU MPOIIECCAMU U SIBJICHUSIMU, JeJIaTh
BBIBOJIBI ¥ TIPOT'HO3BI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATh JA0OPATOPHBIE W MPAKTHYECKUE PadOThI, COOJIOAATH
npaBuiia rpu padboTe ¢ yueOHBIM U J1TA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIBUTaTh THUIIOTE3bI, IMPOBEPATh UX HKCIEPUMEHTAIHHBIMU
cpencrBamu, GOpMyNIHpYs LENIb HCCIEIOBaHUS, aHAJIU3UPOBATh MOJIYYCHHbBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE y4acTBOBAaTh B Yy4€OHO-MCCIIEIOBATEIILCKON paboTe Mo OHoJIoTHH,
DKOJIOTHU W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJCTaBISATH  TOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUYECKHUX
KOH(DEpeHIUsX;

YMEHHUE OIEHWBATh THIIOTE3bl M TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
¥ YeJOBEUYECKUX pac, O MPHUYMHAX, MOCIEACTBHAX M CIOCO0aX MpeJoTBpAIICHUS
rJI00aJbHBIX H3MEHEHHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOp Oynmymiel mnpodeccruoHaIbHOU
JeATEILHOCTH B 00JACTH OMOJIOTHH, SKOJIOTHH, IPUPOIOTIOIH30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEITBCKOTO XO3SHCTBA, MHUIIEBOU
MIPOMBITIIUICHHOCTH, YTAyOJsATh IO3HABaTEIbHBIA WHTEPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOMmIEH  mpodeccun ¥ MPOJOJDKEHUE
OMOIOrMYecKOro 00pa30BaHUsl B OPTaHU3ALMAX CPEIHErO MPOPECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHMUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbie  IlpakTHueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buoiiorus kak Hayka
2 JKuBbIe cucTEMBI U UX U3yUYEHUE 1
3 buonorus knetku 0.5
4 XuMHUYECcKasi OpraHu3aIys KICTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
6 OOMeH BellecTB U NpeBpallieHue SHEPTUH B 9 1
KJIETKE
7 Hacnencreennas nnpopmanus u 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIECICTBEHHOCTH U ) 05
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Konrpoubnble IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4 1
MPEJICTABICHUI B OMOJIOTHI
2 Mukpo3Bomtonus 1 €€ pe3yabTaTsl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne 1 pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranu3msl 1 cpesja 0OUTaHUs 1.5
DKOJIOTUS BUJIOB U HOIYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rinobanbHast sKocucTemMa
11 YenoBek U OKpyKarolas cpena
12 PesepBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KoumnuecrBo yacos DJIEeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypoxa Bcero Kontpoarueie  Tpaxkruueckue fll3yqeﬂnﬂ :)Iﬁg;l;onaTeﬂbnme
padoThI padoThI pecypes:
1 buosnorus kak KOMIUIEKCHAsI HAyKa U KaK 1
4acTh COBPEMEHHOT0 00IIecTBa
JKuBbl€ CHCTEMBI 1 IX CBOMCTBA 1 0
YpoBHEBast OpraHu3alys KUBBIX CHCTEM
4 Hcrtopust OTKpBITUS U U3YUEHUS KIICTKH. 1
Knerounas teopus
MeTo1bI MOJIEKYIISIPHOM U KIETOYHOMN
ouonorun. [IpakTrdeckas pabora
5 «3y4yeHne METOI0B KJIETOUHON OMOJIOTUH 1 05
(xpomarorpadus, deKTpohopes, '
nuddepeHnraibHOe HEHTPU(YTUpOBaHNUE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIETKU 1
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1
Ounosoruveckas poib
Opranndeckue BenecTBa KIETKH — OCNKH.
3 JlaGopaTtopHas pabora «OO0Hapyx)eHne 1 05
0eJIKOB C TTOMOIIIbIO KaUeCTBEHHBIX '
peakuuii»
9 CsoiicTBa, knaccuduxanys u GyHKIun 1

0€eJIKOB




OpFaHI/I‘ICCKI/Ie BC€IICCTBA KJICTKHU —

10
YIJIEBOIBI

1 Opranuyeckue BellecTBa KIeTKH —

JUTABI
Hyxkneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHast pabota «Hccnenoanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJIIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue
HykieozuaTpudocdarel (HTD)

14 CexBenuponanue JIHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTtoapl CTpYKTYpHOU OHOJIOTHH

16 Tuns! kietok. [Ipokapuornyeckas kieTka
CtpoeHne 3yKapuoTUUYECKOM KIIETKH.

17 [IpakTuyeckas padora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTnueckas padora «3ydyenue 05
JBUKEHUSI LIUTOIIa3Mbl B PACTUTENBbHBIX
KJIIETKaX»

[TomyaBTOHOMHBIE OPraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TIAcTUIbL. JIabopaTopHas 05
pabota «VccrnenoBanue miasmMoian3a u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpanHbIe OpraHoU/ bl KJIETKH

22 Ctpoenue u GyHKIMH g11pa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydyeHne cTpoeHuUs KJIETOK Pa3IMYHbIX
OpPTraHU3MOB»

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemiectB. JlaboparopHas pabota
«M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMHIIa3bl WK
KaTaasbl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peaKIuii
KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas
pabora «M3yuenue pepMeHTaTUBHOIO
pacIieruieHus NepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOph! U OCNKU-UHTUOUTOPEI

ABTOTpOGHBIN TUIT OOMEHa BELECTB

28

29

dortocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHEHHE TTPOLIecCOB (POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIC OpraHu3Mbl. Bubl OpoxeHusI.

JlaGopaTtopHast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHHUS U TBIXAHUS

31

32

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPreTHuecKoro ooMeHa

DOHeprust MeMOpPaHHOT'O TPaIUCHTA
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakuum MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuHbiii cuaTe3 PHK
35 Tpancusmus u e€ 3Tarmbl
36 KomupoBanue amuHokucnot. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiys reHoMa y mpokapuor u
JyKapuoT
38 MouteKysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y YKapHOT
Bupycbl — BHEKIIETOUHBIE ()OPMBI KUZHH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHue MOJeNHu BUPyCa»
40 BupycHrble 3a001eBaHus YeI0BeKa,
YKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE
42 JKn3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JJTHK
Xpomocomsl. JIaboparopHast pabota
44 «M3y4eHne XxpoMOoCOM Ha TOTOBBIX 0.5
MUKpOIIpEnapaTax»
45 JleneHue KJIE€TKM — MHUTO3
Tunbl k1eTok. KapruoKnHe3 U MUTOKUHES.
46 JlaGopatopHas pabota «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsinus »KU3HEHHOTO IMKJIA KIIETOK




48

Opranmu3Mm Kak eIuHOE 11eI0e

Tkanu pacrenuii. JJaboparopuas pabora

49 . . 0.5
«M3yuyeHue TkaHel pacTeHUN»
TKaHM )KMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «/3y4ueHue TkaHen 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas

o1 pabota «3y4yeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KEHME OpraHN3MOB

54 [Intanue opraHn3mMoB

55 [MuTanne NO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHCTOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas crictema o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenune y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 PaznipaxuMoCTh U perymsinus y
OpPraHU3MOB

64 I'ymopanbHas perynsnus 1 9HI0KpUHHAsS

CHUCTCMA )KMBOTHEBIX U YCJIOBCKA




65
66

@opMBbI pa3MHOKEHHUSI OPraHU3MOB

[TonmoBoe pa3zMHOKEHUE

67

68

69

Metiio3

["amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPTaHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akyajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pa3zButHe )KUBOTHBIX.
JlaboparopHas pabota «BbisiBieHue
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MMO3BOHOYHBIX YKHBOTHBIX

Pa3sMHOXeHUE U pa3BUTHE PACTEHU.

JlaboparopHas pabota «CTpoeHHE OPraHoOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI

0.5

0.5

73

I/ICTOpI/ISI CTaHOBJICHUSA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlabopaTtopHast paborta «Jlpo3zodruiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHNI)Y

0.5

75

3aKOHOMEPHOCTHU HACJIEAOBAHUS
npu3HakoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpEIIUBaHUs Y 1p030(HIb!"

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOl"O

76 1
CKpEIIUBAHUS
77 AHanuzupytoniee ckpeuiuBanue. Hemomnnoe 1
JIOMUHUPOBaHUE
JuruOpunHoe cKpenuBaHue.
78 [TpakTudeckas padora «M3yueHue 1 05
PE3YJIBTaTOB TUTHOPUIHOTO CKPEIIUBAHUS ’
y Ip030(HUITBI»
79 [{uTomornyeckrue OCHOBBI JUTUOPHTHOTO 1
CKPEIIUBAHUS
80 CuernsieHHOe HaclieIoBaHUE MPHU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'eneTuka moia 1
83 I'eHOTHIT KaK IIEJIOCTHAS CUCTEMA 1
84 I'eneTnueckuii KOHTPOIIb PA3BUTHUS 1
pPACTCHHMIA, )KUBOTHBIX U YEJIOBEKa
85 H3MeHunBOCTh NpU3HAKOB. Buibl 1
U3MEHUYHUBOCTH
86 MoudukanroHHass “3MEHINBOCTh 1
BapuanuonHsli psaa v BapualimoHHas
kpuBast. JlaboparopHas paboTa
87 «HccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHOW N3MEHYMBOCTH. '
ITocTpoeHnne BapuallMOHHOTO psifa U
BApUAIMOHHON KPUBOI»
88 I'eHoTHIIMYECKass H3MEHYUBOCTb. 1
KomOunaTiBHass K3AMEHYHUBOCTD
89 MyTanuoHHasi U3MEHYUBOCTb. 1 0.5




90

[IpakTuueckas padorta «MyTtanuu y
po30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlMOHHOTI'O ITponecca.
ONUIeHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHUe U aHATN3 POJIOCIOBHOI»

0.5

92

93

MeTtoapl METUITMHCKON T€HETUKU

3HaueHHue MGHHHHHCKOﬁ I'CHCTHUKU B
MpeaoTBpAICHUN U JICUCHUN I'CHCTUYCCKUX
3a00J1€BaHNH YeIoBEKa

94

OCHOBHBIE ITOHITHUI CCJICKIINU.
JlabopaTtopHas paborta «3yyeHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJ] TOMAIITHUX
YKHUBOTHBIX»

0.5

95

Metoapl CeIeKIIMOHHON pabOTHI.
JlabopaTtopHast pabota «/3yueHue MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

96

97

98

JlocTnkeHus ceneKUnn pacTeHUuN 1
*KUBOTHBIX. [IpakTnueckas padbora
«IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4YeHUE U UCIIOIb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHosorus Kak Hayka u 0Tpacib

npousBocTBa. [IpakTuyeckas padora
«M3yueHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OcHOBHBIC HANPABJICHUS CHHTETUYCCKOM
OHOJIOTUH




100 ‘ XpOMOCOMHAsI ¥ TeHHAsI HH)KEHEPUS 1
101 ‘ MenuuuHckue OMOTEXHOIOTUH 1
PeszepBHbiii ypok. [ToBTOpeHue,
102 y 1
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Kontpoabnbsie IIpakrHyeckue fl[3yqennﬂ :)Iﬁlil:lI;OBaTeHLHLIe
padoThI padoThI pecypes!
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBM>KyIIMe CUIIbl 3BOJIIOLIMY BUIOB 110 Y. 1 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO MTpolecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
5 [Tonmynsius — snemMeHTapHas €AMHULIA 1
IBOJIIOLIMH
3aK0H reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
0cobeil 0IHOTO BUIa»
8 DnemeHTapHbIe (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. M3o0aumuu nomyssmii: 1
reorpaduyeckas, OnoJorundecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1

(baxTop 3BOJIIOLIUU




12

13

14

15

[TonoBoii oT60Op

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTopHas pabota «3ydueHue
apoMop(}030B 1 UAMOAAANTAIIAN Y
pacTeHuil U KUBOTHBIX»

[Tpumeps! pUCTIOCOOICHHH Y OpTraHU3MOB:

Mopdosoruueckue, Gru3noIornueckue,
OMOXMMUYECKHUE, TTOBEICHUCCKHE.
JlaGopatopHnas pabora «IIpucnocobnenus
OpPraHM3MOB U X OTHOCHUTEIIbHAS
1eN1ecO00pPa3HOCTb»

Bup, ero xpurepun u cTpykrypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OIOTHUECKOMY KPUTEPHION»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yabTar
MHUKPOIBOJIOIHH

CBs3b MUKPO3BOJIFOIHUU U STTUICMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLNH
OMOpPHOIOrHYeCcKHEe U CPaBHUTEIBHO-

Mopdooruueckre MeToIbl U3yIeHHS
3BOJIIOLUA

22

MonekynsapHO-T€eHETUUECKHE,
OMOXMMHUYECKHE U MAaTeMaTHYECKHE




MCTOABI U3YUCHUA 3BOJTOIINHN

23 OO01u1re 3aKOHOMEPHOCTH IBOJIOIIH

24 AnantuBHas paguanusi. HepaBHOMepHOCTB
TEMIIOB HBOJIIOIUH

o5 Hay4Hsble rumoTe3sl MporCX 0K ICHUS
KU3HH Ha 3emMJie

26 JloHay4HbIE MPEICTABICHHS O 3apOXKIACHUU
KU3HH

97 OCHOBHBIE 3Tanbl HEOPraHUYECKOM
HBOJIIOIIH

28 I'unoTesbl 3apoKIeHUS )KU3HU
Hctopus 3emin 1 METO/IbI €€ H3yUCHHUS.

29 Jlaboparopuas padota «3y4ueHue u 05
OITMCaHME UCKOIMAEMBIX OCTATKOB JIPEBHUX '
OpPTraHU3MOBY

30 HavanbHsble 3Tanbel OpraHn4eckoin
IBOJTIOIIH

31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIBI YBOJIOIIH

39 pactutensHoro Mupa. [IpakTiueckas 05
pabora «3ydeHune ocobeHHOCTEH '
CTPOEHUS PaCTEHUI Pa3HBIX OTAEIOB»

33 OCHOBHBIE 3TaIbI SBOJIOIMH )KUBOTHOTO
MUpa
DBoIOLUS )KUBOTHBIX. [IpakTrueckas

34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3UC, ET0
0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MIPOLILIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpPraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

41 PazButue npencrasienuii o
MPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YEIOBEKa, CBA3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHonIeHre OMOIOTHYECKUX U
COLIMAJILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreHeTrka 1 MaJeOreHOMHUKA

47 DBOJIIOLHS COBPEMEHHOTO YEJI0BEKa
Yenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3K0IOrHIeCKux 0.5
ajanTaluil 4eJIoBeKa

49 MexaucuuninHapHble METO/Ibl

AHTPOIIOJIOTUHN




50 3apoXxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «3yueHne MeTo10B HKOJIOTHYECKUX 1 0.5
HCCIIETOBAHUI»

59 3HaueHne YKOJIOTNYECKUX 3HAHUU I 1
YeJIoBeKa

53 Dxonorudeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonorunueckuii pakrop. JlaboparopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUIH '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUI (akTop.

55 JlaGopatopHnas pabora «BeisiBieHue 1 0.5
MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHHUIO
TeMIepaTypbi»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 skojoruyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnnble pOpMBI OPraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




IMOITYJI A

OcHOBHBIC TTOKA3aTSIN NOMmyJIAUN:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3pAaCTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOIMYJISIIHHN:

64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIAN

65 DKoJjorudeckasi CTpyKkTypa nonyJssiuu

66 JluHamMuKa TMOMYSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIA BU/A.

68 Jlaboparophnast pabora «IIpucnocobiaeHus 0.5
CeMsIH PaCTeHHI K paCcCEJICHUIO»

69 Bun kak cucrema nonynsmuit

20 3aKOHOMEPHOCTH TOBEJICHUS M MATPALIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
HKOCUCTEME

74 OcCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 W3MeHeHus cooO11ecTB — CYKLECCHH

77 [Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHBb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padboTta 05
«M3ydenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIILIHOHHOM U
KOCUCTEMHOM YPOBHSX

83 bruocdepa — obmierutanerapHast 060104Ka
3emin

84 Yuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U KUBOTHBIA MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOAbL

PanrionansHoe NpupoA0II0NIb30BaHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO 1
pasHooOpa3us 3emin

95 O6o06menue o Teme «MUKPOIBOIIOIHS U 1
e€ pe3yIbTaThD»

96 O6006mmenue mo reme «MaKpOIBOIIOIUS U 1
e€ pe3yIbTaThD»

97 Oo6o06menue o Teme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»

98 O6o06menue no Teme «IIponcxoxaenne 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 O06o0meHHe TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3mMsl ¥ cpena 1
OOUTaHUS

101 O6061ueHI/ie o TeMe «DKOJIOTHS BUIOB U 1
TIOTTYJISIIIHI»

102 O6o006menue no Teme «buocdepa — 1
rino0aabHast IKOCHCTEMaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyoioB A.M. u apyrue;
noj penakuueit [laceunuka B.B., AkunonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenune»

* buonorus, 11 xknacc/ Aradponona U.b., Cuornazos B.I., O0uiectBo ¢
OTrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODA»; AKIIMOHEpHOE 0OIIECTBO
«3marensctBo «IIpocBemenue»

* buosorus. buonornyeckue cucteMsl u npoiiecchl, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»

* buosnorus. buonorudyeckue cuctemMsl u npoiecchl, 11 kinace/ Tepemon A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OL]

MHEMO3NHA»

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

1. buonorus. buonorudeckuii cuctemsl U npoiecchl. 10 kimacc: yueo. s
o011e06pa3oBar.

opranuzanuii: yriay6nennsiii yposens/ A.B. Tepemos, P.A. IlerpocoBa. — M.:

MHueMo31Ha,

2020.



2. buonorus. buonorndeckuit cucremsl u nporecchl. 11 kmace: yueo. mis
o011eo6pa3oBar.

opraHu3aiui: yriyoiaeHHbiit ypoBens/ A.B. Tepemos, P.A. TletpocoBa. — M.:
MHemo3uHa,

2021.

3. buonorus. buonornueckuii cuctemsl u nporecchl. 10 kinacc: [Tocodue nms
caM. paboThI:

yrayoneHusiil yposens/ A.B. Tepemos, P.A. [lerpocoBa. — M.: MueMo3uHa,
2020.

4. Jlepuep I'.11.O0mas 6uomnorus. (10-11 kmacesr): Iloaroroska xk EI'D.
KonTposnbHeie

camocrositenbHbie padboTel/I. 1. Jlepuep. — M.: Dkemo, 2007. — 288c.

5. Tewnop ., I'pun H., Ctayt V. «buonorus» (B 3-x romax), M.: Mup., 2008

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

1. Enqunas xomnekuus nudpoBbix oOpa3zoBaTenbHbIX pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject%5B%5D=29

2. http://'www.e-osnova.ru/ - XKypnai «buosnorus. Bee s yaurens!»

3. http://digital.1september.ru — O6mepoccutickuii npoekT «Ilkona EdpoBoro
BEKa».

4. http://school-collection.edu.ru - Komnexrus nnpoBeix 00pa3oBaTeIbHBIX



pecypcoB.

5. http://www.electroniclibrary21.ru - DnexkrponHnast 6udaroreka 21 Beka.

6. http://www.ege.edu.ru - Odurmansaeiii nHGOpMaMoHHBIN opTan EI'D.

7. http://lwww.zavuch.ru - CaiiT mjst yauTenei.

8. http://ecosystema.ru - DKoJoru4ecKuii MeHTP « IKOCUCTEMAY.

9. http://letopisi.org - Jleronucu.

10. http://nsportal.ru - CoruanbHas ceTh paOOTHUKOB 00pPa30BaHHMS.

11. http://proshkolu.ru — becriaTHBIH HIKOIBHBIN MTOPTAL.

* http://bxweb.h10.ru/article_biol.shtml (3amaun o reneTrke)

* http://www.licey.net/bio/genetics (3amaun 1o reHETHKE)

* http://www.nsu.ru/education/biology/devgen/ (OcHOBbI TEHETHKH M Pa3BUTHA)
* http://www.nsu.ru/education/biology/genetics/ (OCHOBBI Fr€HETHKH ¥ Pa3BUTHS)
« http://sbio.info/list.php?c=newsgenet (3akoOHOMEPHOCTH HACJIEICTBEHHOCTH )
*http://school-collection.edu.ru/catalog/rubr/24c23892-00cf-2fce-fe72
abccfc02b52c/44741/?interface=pupil class=53 subject=29 (MuTepakTHBHBIC
3aJ1a4M 110

OMOJIOTHUU U DKOJIOTHH )

* http://www.psychology-online.net/articles/doc-482.html (I'eneTrka uenoBeka)
* http://n-t.ru/tp/mr/gbc.htm (I'enetnka yenoBeka)

* http://www.msu-genetics.ru/ (I'eneTrka 4enoBeKa)

* http://humbio.ru/ (I'enetuka yenoBeka)
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