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KJIACC 1O 3 Y. B HEJEITIO.

CocraBinieHa B cooTBeTcTBUU ¢ DenepalibHO pabodell mporpaMmMoin o yueOHOMY
npeaMerty «buosorus yriryOoJIeHHbIA YPOBEHb.

CocTtaBuTenb: YUHNTCJIb ouonorun Ycanosa C.I'.

Y4eOHUKH:

1. TepemoB A.B., IlerpocoBa P.A. buonorus. buosorunueckne CUCTEMbI U
npoiiecchl. 10 knace. (Yrnyonennsiit ypoens). OO0 «MOLl Muemo3uHay,
2023 r.

2. TepemoB A.B., IlerpocoBa P.A. buonorusi. buonornueckue cucremsl u
nporiecchl. 11 knace. (Yrny6aenunsiit ypoens). OO0 «MOLl Muemo3uHay,
2024 r.
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PABOYAS ITPOT'PAMMA
(ID 7778755)
yueOHOro npeamera «buosiorusi. Yriy0JeHHbI yPOBEHb»
st oOyyaromuxes 10 —11 knmaccos

HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebHomy mpeamery "buonorus" (manee - Ouosiorusi) Ha
YpOBHE cpeqHero obimiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepauuny,
dI'OC COO, Konuenuuu mnpemnoaaBaHus yudeOHoOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (penepanbHOii pabouelt mporpaMMbl BOCITUTAHUA.

VYyeOubiii npeamer «buonorus» yriayOonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB IpeaMeTHOM obOsiactu «EcTecTBeHHO-
HayuHble mpeametb». CormacHo mnonoxkenusm @OI'OC COO mnpodunbHbIe
y4eOHbIE TpPEeIMEThI, U3ydyaeMble Ha YTiIyOJIEHHOM YPOBHE, SIBIISIFOTCS CIIOCOOOM
nuddepenninann  oOydeHUsT Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs U
NPU3BAHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOLIMM, CPEIHHUM
o01uM, cpeHrM MpodeCcCHOHANTBHBIM M BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTHX Y4eOHBIX TMPEJAMETOB [IOJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHre 00pa30BaTEIbHBIX, BOCHHUTATENbHBIX WU Pa3BUBAIOLIUX
3a/lay, CBSI3aHHBIX C npodopueHTanuen oOydaroumMxcss U CTHUMYJIUPOBAHUEM
UHTEepeca K KOHKPETHOW O0JIaCTH HAay4HOTO 3HAHUA, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenMmery "buosorus" naér mpejactaBieHuE O
Helau M 3ajadax HM3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriayOia€éHHOM
YpOBHE, OIpeessieT 00s3aTenbHoe (MHBApUaHTHOE) IPEIMETHOE COIep)KaHNE, €ro
CTPYKTYpHpPOBAaHME II0 pas3fenamM M TeMaM, paclpeieieHue Mo Kiaccam,
PEKOMEHJyeT MOCIEA0BATEeIbHOCTh H3Y4YeHUsI y4eOHOro marepuaia ¢ ydérom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4YeOHOro mpoluecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuaromuxcsi. B mporpamme 1o Ouosioruu
peayiM30BaH MPUHIUIN TPEEMCTBEHHOCTH C HM3y4YCHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMsi, Oyiarojaps 4YeMy  IPOCMATpUBAETCS
HaIllpaBJI€HHOCTh HA  MOCJIEAYIOIIEEe pa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIICHUS, TMPEACTABICHUN O 370pOBOM o0pa3e >KW3HH, Ha
BOCIUTAaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mpupoaHou cpeae. B
nporpaMme no OHMOJOTMH TaKKe IOKa3aHbl BO3MOXXHOCTH Y4YEOHOIro IMpeaMmera
«buonmorusiy B peanmuszanuu  TpeboBanuii DPIOC COO k mMIAHHPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHHIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOpMHpPOBAaHWM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIILHOW  JEATEIbHOCTH



o0yJarommxcs MO0 OCBOCHHUIO COAEpkKaHHUs OHOJOTMYEecKOro oOpa3oBaHUS Ha
YPOBHE CpeAHero oouiero oopa3oBaHus.

VYyeOnbiii npeameTr «buonorus» Ha ypoBHE cpeAaHero ooiiero oOpa3oBaHMs
3aBeplIaeT OHMOJIOTMYECKOe O00pa3oBaHME B IIKOJIE M OpPUEHTHUPOBAH Ha
pacuiupeHre U yriayOieHue 3HaHUW OOydYaroIIUXCsl O KUBOW MPHUPOJAE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIFOIIMOHHOTO YYEHHS U 3KOJOTUH.

N3yuyenue yueOHoro mnpeamera «buosorus» Ha yIUIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YalOIIUXCs K MOCIEAYIOUIEMY IOIY4YEHHIO
Ouonornyeckoro  o0Opa3oBaHMs B  By3aXx W OpraHu3alusxX  CpPEIHEro
npodeccruonanbHOro 0opazoBanus. OCHOBY €ro coJiep>KaHusi COCTaBISIET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TMOJNYYEHHBIX NpPH U3YYEHUH  OO0YyYarOIUMHUCH
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3AesioB OMOJOTMH HAa YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kjaccax 3TH 3HAHUS MOJYyYalOT pa3BUTHE. Tak,
paclIMpeHbl W YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSX, *KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me€ 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTHYECKHE CBEICHMSI IPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpbIe MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpanus OMOJIOTMYECKUMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TMOIYUYCHHBIMH OOYYAIOIIMMUCA TPU U3YUYECHUU
bu3uKU, XUMHUH, Teorpadyi 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA MOIXOJbl K HW3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIsl AKUBBIX
CUCTEM Pa3HOT'O YPOBHS OpTraHU3ALMH, 3BOJIIOLMH OPraHUYECKOro Mrupa Ha 3emie,
COXpaHEeHHUsi OMOJOTUYECKOro pa3HooOpasus tuianetl. Tak, B 10 kiacce
U3YYaloTCsSd OCHOBBI MOJIEKYJISIPHOW M KIETOYHOW OMOJIOrMH, 3MOPHOJIIOTHUH U
OMOJIOTUU PA3BUTHSA, T€HETUKU U CEJIIEKUUHU, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOTHH, aAKTYaJU3UPYIOTCS 3HAHUA OOyYaroOmUXCsS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (usmonoruu uyenoeka. B 11 kiacce u3ydaroTcs HBOJIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTUHU U yUeHHue o ouocdepe.

VYueOHublii mnpeamer  «buonorus»  OpU3BaH ~ O00ECHEYUTh  OCBOECHHE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJIEW, IPUHIIUIIOB U TIPaBUII,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OHMOLIEH03a, SKOCUCTEMBI, O BBIIAOMINXCA HAYYHBIX JTOCTHXKEHHSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKJIATHBIX aCleKTaX OMOJoTHYecKux 3HaHUM. J1s
pa3BUTHS U TOJAJEPKAHMS HHTEpeca OO0ydaloluxcs K OMOJOTUU Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOIO MaTepuaia B COACPKAHUU MPOTrPaMMBI



no OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHUS U Pa3BUTHS
TOM WaM MHOM oOjacTu OHOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeikHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OMOJOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lenp n3yuenus yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(DyHKIHOHAJIBHOM
OpraHM3allud JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOpPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU MHTEpECA K ONpeNeIEHHOW o0nacTu
po(eCcCUOHANBHON JIeATETbHOCTH, CBSA3aHHOM € OHOJOruMen, Wih K BbIOOPY
y4eOHOr0 3aBeIeHUs 11 MPOJOHKEHHS OMOJIOTHYECKOTO0 00pa30BaHusl.

JlocTmkeHre 1enu Uu3ydeHus yuyeOHoro mpeamera «buonorus» Ha
yIiyOJIEHHOM YpOBHE 00€CIIeUnBAETCA PEIIEHUEM CIIETYIONINX 3a/1au:

OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUII0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
IpaBUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpA; O
CTPOCHHH, MHOTO00pa3uh M OCOOEHHOCTAX OHOJIOTMYECKHX CHCTeM (KJIETKa,
OpraHu3M, MOMyJIALHUS, BUA, OMOreoneHo03, onocdepa); 0 BbIIAIOIMMXCA OTKPBITHIX
U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYyYarolMXcs C METOJaMU IIO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OMOJIOTUH, HSMOPHOJIOTMM W OHOJOTUM PA3BUTHS, TE€HETUKH M
CEeJIEKIIMM, OHOTEXHOJOTUHM U CHHTETHYECKOW OHOJIOTHMH, MaJeOHTOJOTHH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEACHUS  OMOJIOTMYECKHX
HCClIeIOBaHUM B JlabopaTopur U B mpupoje (HaOIoAeHUEe, HU3MEPEHUE,
AKCIIEPUMEHT, MOJIETMPOBAHHUE);

OBJaZiecHue OOy4YaloIMMUCS  YMEHHUSIMU: CaMOCTOATEIbHO  HAXOJHUTh,
aHAJIM3UPOBAaThb U HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(POPMAIHUIO; I0JIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CUMBOJIMKOM; yCTaHaBIMBATh CBSI3b MEKIY
pa3BUTHEM OHOJOTMM M COLMAIBHO-D)KOHOMHUYECKUMU M  3KOJIOTMYECKUMU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEJCTBUS CBOEH JEATEIbHOCTH II0
OTHOILIIEHUIO K OKpYXarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3MI0POBBIO0  OKPYXKAIOLIMX JIIOJIe; OOOCHOBBIBATH U  COOJIIOJATH  MEpHI
npo(HIaKTUKKA MH(QEKIIMOHHBIX 3a00J7€BaHUM, MpaBUia TIOBEACHHS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOMW >KH3HECATEIHPHOCTH B YPE3BhIUAMHBIX
CUTyallUsiX TNPUPOAHOIO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbIEC HAYUYHbIE€ OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y O0YYAIOMIMXCA MHTEJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH W COBPEMEHHBIMH
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOJeMaMH, METOO0JIOTUEH
OMOJIOTUYECKOTO UCCIIeI0BaHUS, IPOBEICHUS AKCIIEPUMEHTAIBHBIX



WCCJICIOBAHUM, PEIICHNUS] OMOJIOTMYECKUX 3a/1ad, MOJICTUPOBAHMS OMOIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE Yy 00YyYaronuXcs IEHHOCTHOTO OTHOIICHUS K KUBOUM MPUPOJIC B
IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (OpMUPOBaAHUE YKOIOTHICCKOM,
TeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEACHUS B TPHUPOJEC;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUMH;

npuoOpeTeHNEe  OOyYaOIIMMKCS  KOMIIETEHTHOCTH B pPallMOHAJIHLHOM
MPUPOJIONIONB30BaHUU (COOJIOICHUE TpaBUl TOBEJCHUS B TPHUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, OUOC(hEephl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0POBbS
OKpyXaromux Joae (coOmoaeHuss Mep nOpodUIaKTUKK  3a00JIeBaHUM,
oOecrieueHue O€30MACHOCTH KU3HEIEATCILHOCTH B UYPE3BBIYAHHBIX CHTYAIMSIX
MPUPOAHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHUCS
VHIUBUYAJIbHOU o0OpazoBaTeIbHON TPAEKTOPUH, CrocoOCTBYOIIEH
MOCJIeyIoIeMy TpOo(ecCHOHATFHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUH C
WHUBUy AIbHBIMU UHTEPECAMH M OTPEOHOCTAMH PETHOHA.

OO611ee yuCI0 YacoB, OTBEJICHHBIX HA M3yYeHHUE OMOJIOTHH Ha YIIIyOJIEHHOM
ypOBHE cpeaHero oodiiero oopazoBanusi, coctaBisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento0), B 11 kimacce — 102 gaca (3 gaca B HeAemIO).

OT6op opraHu3alMOHHBIX (HOPM, METOIOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYUIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COAEp>KaHus M HaAIMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OHMOJOTHYECKOTO O0Opa30BaHHWS B  OpPraHU3ANMIX CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

OO0s3aTeBbHBIM YCIIOBHUEM MPU 00yYEHUN OMOJIOTHY Ha YTITyOJIEHHOM ypOBHE
ABIIIETCSI TPOBEJIEHNE JTAa0OPaTOPHBIX M MpPaKTHUYeCKuX paboT. Takke yuactue
O0Oy4JaroIuXcs B BBIMOJTHCHUH TPOCKTHBIX M Y4eOHO-MCCIIEIOBATEIBCKUX Pa0OT,
TEMaTHKa KOTOPBIX OMpEIEISIeTCS ydYUTeJIeM Ha OCHOBE HMEIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX yCIOBUM.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxanue mporpamMebl, BBIAEIECHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3Butus
Ouosiornu.  buonornueckue HaykKd W U3yyaeMble UMM IPOOJIEMBI.
OyHIaMEHTaJIbHbIE, TNPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIC WCCIECIOBAaHHUS B
Ouooruu.

3HadeHne OMOJOTMU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorueld. 3HaueHHE OUOJIOTHUU B
MMPAKTUYECKON JEATEIIBHOCTA 4YEJIOBEKAa: MEIULHMHE, CEIbCKOM XO34MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdeMoHCcCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. TI'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBbie cucTEeMbI U MX U3Y4YeHHUE

JKuBble cucTemMbl Kak mpeaMer usydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEJIOCTHOCTD,
CIOXXHOCTh M YIOPAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CAMOOPTaHU3AIIUSA,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIJIETOYHBIN,
TKaHEBBIN, OpraHU3MEHHBIN, NOMYJIAIIMOHHO-BUO0BO, HDKOCHUCTEMHBII
(Ouoreouenotuueckuit), ouochepusiii. Ilponeccel, npoucxonsuie B KUBBIX
cuctemax. OCHOBHbIE Tpu3HAKU XUBOTO. JXKU3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromue ,KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorudeckord Hayku. HaGmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHanus. [lonsTue o 3aBUCUMOi 1
HE3aBUCHUMOM mnepeMeHHOU. IlmaHmpoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [loHstue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux mgaHHbIX. OIlEHKAa JAOCTOBEPHOCTU TMOJIYYEHHBIX
pe3yinbTaToB. [IpUUMHBI UMCKaXEHHUS PE3yJbTaTOB »JKcrepumeHTa. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabauupr u cxembl: «OCHOBHBIE NpHU3HAKU KU3HU», «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUHM», «YPOBHU OpPraHU3alHUH KHUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMay», «buoreouenos», «buochepar», «Metoasl
W3y4E€HUS )KUBOU MPUPOJIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHME 1  IPOBEICHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrmonp3oBaHue pas3auyHBIX METOAOB IPH
V3yYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QyHKIMOHANbHAs e€AMHMIA >KUBOro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. IHlneiaen, P. BupxoB). OCHOBHBbIE IMOJIOKEHHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHSI,
xpomatorpagus, 37eKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
HeHTpU(yTupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue @uKkcuposannvix
K1emok. DIEeKTpOHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemokx.

JleMoHCcTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJOB MUKPOCKOITUIY.

ObopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOMpENapaTrbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IlpakTuueckass padora «V3yueHue METOJAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadusi, a3nekTpodope3, audpdepeHranbLHOe EeHTPUPYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPODIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOPUTENS, pEareHTa, y4acTHEe B CTPYKTYpPHUPOBAHUHU
KJIETKH, TEIUIOpErysiuuu. MuHepanabHble BElIeCTBa KIETKU, WX OHOJOrHYecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKU. buosorndyeckue mnoJuMmepsl. benkn.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekybl. [lepBuyHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuyHas, TpeTUYHAs, YETBEPTHUHAS
cTpyktypbl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue Gpynkumu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Ucaxapubl, OJIUTOCAXaPUJIbl U MOJIUCAXAPUIBIL.
OO0mumii TUIaH  CTpOEHHUA U (PUBMKO-XMMHUYECKHME CBOMCTBA  YTJIEBOJOB.
buonoruueckue pyHKIUM YII€BOIOB.

Jlunuasl. I'mapodunsHO-ruapodoOHBIE cBOMcTBA. Kitaccudukanus Iunuaos.
Tpurmunepunsl, dochomunuapl, BOCKH, CTepouabl. buonormdeckue GyHKIUH
munuaoB. OO1me CBOMCTBAa OMOJIOTMYECKUX MeMOpaH — TeKY4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHHIO, TOJTYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xommiementapuoctu. [IpaBuimo Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. Mecronaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makposprudeckue cBsizu B Moliekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE IEPEHOCUYUKH, UX (YHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®D). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(pU3UYECKHE HCCIIeA0BaHUs
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomosiekyn. Mooenuposarnue
CMpPYKMypbl U QYHKYUli 6UOMONEKYI U UX KOMNIeKkco8. Komnvromephulil ouzaiin u
Opeanuyeckull cCunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpanumn

[Toprpetsr: JI. [lonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Caurep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHue XMMHUYECKUX JJEMEHTOB B HEXKUBOU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOIEH.

Tabmuter u cxembl: «llepuoamdeckas TabnMIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJbI», «BemecTtsa B coctaBe Opranu3zMoB», «CTpOeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpoeHHEe MOJEKyl
yrieBoaoBy, «CTpoeHue MoJIeKysn JUnuaoBy, «HyKIeMHOBBIE KUCIOTHDY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKas MOCY/1a U 000pYI0BaHUE.

JlabopaTopHasi padora «O0HapykeHHEe OCJIKOB C TMOMOIIbI Kau€CTBEHHBIX
pEeaKInin.

JlaGopaTtopnass  paGora  «JccrmemoBaHuWe ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u QyHKIUM KJIETKH

Tunbl KJIETOK: DJyKapuoTHyecKass u Tmpokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.



CtpoeHue npokapuoTuyeckoi kieTku. KierouHnas cTeHka OakTepuil u apxen.
Oco0OeHHOCTH CTpPOEHHsI TEeTepOTpOdHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE 3YKapUOTUYECKOMN KJIETKHU.
[lnazmatuueckass wmemOpana (torazmaiemma).  CTpyKTypa IUTa3MaTHYECKOM
MeMOpanbl. TpaHCIIOPT BEHIECTB uepe3 IUIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruéHHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA U BTOPUYHBIN
akTuBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwHii-
KaJIMEBOTO Hacoca. DHOIMTO3: MUHOLUTO3, (aromuto3. DK3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpruOoB.

Hutomna3ma. [{uto3omne. LluTtockener. [[BrmxeHue nuroriazMbl. OpraHouasl
KieTku. OnHOMeMOpaHHbIE OpPraHOWAbl KJIETKH: OHHIOMIa3MaTUYecKas CeTh
(BIIC), anmapart ['onbmKu, TU30COMBI, UX CTpoeHWEe W (yHKIHMH. B3anmMocCBs3b
OJIHOMEMOpPAHHBIX OPraHouAO0B KieTKH. CTpoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eaxos 6 I11C. CuHTe3 pacTBOPUMBIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuiéi  (arpaHyJsIpHbIA)  SHAOIIA3MATHYECKHI
petukynyM. CekpetopHas QyHkius anmnapata ['onbmku. Moouguxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyoy pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJABl  KJIETKU:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenne u (QPyHKIIMU MHUTOXOHIpHN W miactui. [lepBuunbie,
BTOPUYHBIE UM  CJIOXHBIE  IUIACTUALI  (POTOCHMHTE3UPYIOIMIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOTUIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CtpoeHHe W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOU 0B KJICTKH. Pubocomsl. IIpomedsicymounvie Qunamenmoi.
MuxkpodunameHTel. Akmunogvle Muxkpoguiamenmol. MpbIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyObouku. KnetouHblit
ueHtp. CTpoeHHME U JABWKEHHE KIYTHKOB M pECHUYEK. MUKPOTpyOOUKH
nuToruia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XpOMATUH, KapHOIUIa3Ma, AJIPBIILKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii OenkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPacHONIOKEHHE
XpOMOCOM B HWHTEp(pa3HOM siqpe. Iyxpomamur u cemepoxpomamunr. benxu
XpOMaTHUHa — THUCTOHBI. J[unamuka s0epHOU 00040uKu 6 mumose. AHoephbiii
Mpaucnopm.

Kinerounble BkiatoueHusi. CpaBHUTENbHAST XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



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

Tabnuuper u cxembl: «CTpoeHHE SYyKApUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHME  pacTUTENIbHOM  KJIeTKW», «CTpoeHue
MHUTOXOHAPUWY, «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnapaTsl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «l3yueHue CTpOE€HHUS KJIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOPaHBI».

JlabopaTopnass padora «VccinepoBanue ma3moiid3a W JI€IUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX».

IlpakTnueckass  padora  «M3ydeHwe  JOBMKEHUS  LUTOIUIA3Mbl B
PACTUTENBbHBIX KIETKaX.

Tema 6. O0OMeH BelecTB M NpeBpAallleHNe JHEPITUHU B KJIeTKe

AccuMUIISLIUS M JUCCUMMIIAIINS — JIBE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIM U rerepoTpodHBIM. YyacTue KuUCIOpoja B OOMEHHBIX
mpoiieccax. JHepreTuueckoe oobOecrnieueHne kieTku: mpeBpamenne ATD B
oOMeHHbIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuud KIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JEHUCTBUSI.
Kodepmentosl. Otnuuust pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BEILIECTB B KIEeTKe. POTOCUHTES.
AHoKcucenHvlli U OKcueeHHbll Gomocunme3 y oaxkmeputi. Ceemocoouparoujue
NUSMeHMbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIUIACTOB B IIPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHue pa3iuuHbIX (PakTOpoB
Ha CKOPOCTh (pOTOCHHTE3a. 3HAUECHNE (DOTOCUHTE3A.

XEMOCHHTE3. Paznoo6pasue OPTraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIINE OaKTEepUu, >KeIe300aKTepuH, CepoOaKTepUu, BOJOPOJHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENIH O0JIE3HEH.

AspoOHBbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACIIEIIIEHUE TITIOKO3bI.

buonornueckoe okucieHnEe, WA KIETOYHOE JIbIXaHWe. Poib MUTOXOHAPUY B
npolieccax ononornyeckoro okucieHus. [uknuyeckue peakuuu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memopaHnoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasei. llpemmymiecTBa a’3poOHOroO ITyTH
oOMeHa BellecTB nepes aHa3pOoOHBIM. DPGHEKTUBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

IHoptpersr: k. Ilpuctiou, K. A. Tumupsses, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y, « IHEPTETUUECKHUI 00MeH», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYAOBAHHME IJII INPHUTOTOBIICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydeHue  KATAIMTUYECKOH  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMeEpPe aMuIa3bl UM KaTalasbl)y.

JlabopaTtopnass padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopHasi pabora «CpaBHeHue TIpoliecCoB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHeHHE POIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. Haciiencreennasi uHGopmanus U peajn3anus eé B KIeTKe

Peakiiuun marpuyHoro cunresa. [IpuHIUIT KOMIUJIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CUHTe3a. Peanusanus HacnencTBeHHOW MH(opMmanuu. ['eHeTnueckuit
KOJI, ero cBoucrBa. TpaHckpunuusa — wmarpuusblid cuHTe3 PHK. IIpuHnumne:
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoul knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ sransl. Yyactue TpancnopTHeix PHK B OnocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amuHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

CoepemenHvie npedcmasienus o cmpoeHuu 2eHog. Opranuszaius reHoma y
MPOKAPUOT U IYKApHOT. Peryisiiusi akTUBHOCTH T'€HOB Yy Mpokapuor. ['umoresa
onepona (®. XKaxoo, K. Mano). MonekynsipHvlie mexanuzmvl IKCHPeCCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsius 0OMEHHBIX
npolieccoB B kieTke. Kietounslit romeocras.

Bupychl — HeksieTouHble (JOpMBI KU3HU U 00JIMraTHbie apa3utsl. CTpoeHue
IIPOCTBIX U CJIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. /KusHennviii Yyuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpacos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasda.

BupycHbsie 3a0oyieBaHMsI  4elOBEKa, JKUBOTHBIX, pactenuid. CIIN/,
COVID-19, connanbHbie 1 MEJUIUHCKHE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKMYPHbIX OUonocudeckux oanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoncTpanuu

IToptpets: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmunel u cxembl: «buocunTte3 Oenkay, «l'eHeTUUEeCKUN KOy, «BUPYCHI»,
«bakrepuodarm.

IIpakTnueckas padora «Co31anue MOJIEIA BUPYCA».

Tema 8. /Ku3HeHHbIH HUKJI KJICTKH

Knerounsrii 1uki, ero mnepuoiasl u perynsnuss. Wurepdasza u MUTO3.
OcoOeHHOCTH MpPOLIECCOB, MPOTEKAIUX B HHTEep(dasze. [loaroToBka KIETKH K
nenenuto.  I[lpecunretndeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKHM U
MOCTCUHTETHUECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — permukanus. [IpuHnuner permmmkanuu JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanuzm permkanuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTun. JIMIUIOMIHBIA U
rariouaHbld  HabOpbl  XpoMocoM. ['omosoruuHbie XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. CTaaguu MUTO3a W NPOUCXOISAIIUME B HHUX
npouecchl. Tunel muTo3a. KapuokrnHe3 v LIMTOKMHE3. bHOJIOrHYecKOe 3HAYECHHE
MHTO3a.

Perynsauuss murotndeckoro nukia kinetku. [IporpamMmmupyemasi kieTouHas
ru0enb — arnornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJdbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughpepenyuposku, cmaperus u euberu kiemox. «lL{ugpposas
K1emKkay» — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuuper u cxembl: «KU3HEHHBIM MUK KIETKH», «Mwutosd»n, «CTpoeHue
xpoMmocom», «Permukarus JJTHK».

O0opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpPOMpenapaThl: «MHUTO3 B KII€TKaxX
KOPEIIKa JTyKa».

JlabopaTtopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENIapaTaxy.

JlabopaTopHnasi padora «HabnroneHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue nu GQyHKIUM OPraHN3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOGHHMSI U JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpHUOBbI, OJHOKJIETOYHBIC
BOJOPOCIH, APyrue NpoTUCThl. KOJIOHHAIbHBIE OPTaHU3MBI.



B3anMocCBsa3p 4acT€d MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak eIuHoe 1esnoe. ['omeocTas.

Tkanu pactenuid. Tunbel pacTUTENBHBIX TKaHEH: oOpa3oBaresbHasd,
MOKPOBHAs, MPOBOASAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTHM CTpOEHUS,
GyHKIUN 1 PacToNOKEeHUs TKAaHEH B opraHax pacTEHUH.

TkaHu XUBOTHBIX M 4YeJOBEKAa. THIIBI )KMBOTHBIX TKAHEW: SNHUTEIUAJIbHAS,
COEJIMHUTENbHASA, MbllIeyHas, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKUUH WU
PACIIONIOKEHUS TKAHEN B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPIraHOB KXMUBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHMU ckeneTr. CtpoeHne u
TUIIBI COEAUHEHUS KOCTEU.

JBmkeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OOoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX DPACTEHMIA:
TPONMU3MBI M HACTUH. JIBHJKEHME MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblneuHas cucreMa. Pednexc. CkeneTHbIe MBITIIIBI U UX padoTa.

Ilutanne opranuszmoB. Iloriomenue BOABL, YIVIEKMCIOTO rasa H
MHMHEPAIbHBIX BEMIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpuUIOnocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHHe. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIb
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenpHble xene3bl. llnumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddys3us
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KokHoe apixanue. JlpIXxaTeabHasi MOBEPXHOCTb.
’KabGepHoe u nérounoe apixanue. J[pIxaHne mMO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX IKWBOTHBIX.
[pixarenbHass cucTeMa YeloBeKa. MeEXaHW3M BEHTWISLMM JETKUX y MTHL U
MieKonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHcopT BEIIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHbIX. KpoBeHOCHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBbIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIIOLHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua U e€ peryJssius.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beiaenenwe y
KUBOTHBIX. (CoOKpaTuTenbHble Bakyonu. Opranbl BblaeneHus. PuiapTpanus,
CeKperusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI paOOThl OPTaHOB BBIJICICHHUSI.
CBs13b MOJOCTH TE€JIA C KPOBEHOCHOW M BBIJIEIUTEIBHON CUCTEMaMU. BoiieneHue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenne u QyHKUIMOHHpPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M UUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAacTEHUM.
Kyrtukyna. CpeacTBa nacCUBHON U XMMUYECKOM 3a1IUThl. DUTOHIIUABL.

3amnTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOU3BOJHBIE.
3ammTa opranu3zMa ot OojesHeil. IMMyHHas cuctema yenoBeka. KieTodHbil u
rYMOpPaJIbHBI MUMMYHHUTET. BpOoXI€HHBIH M NpUOOpPETEHHBIN crennpuuecKuit
UMMYHUTET. Teopusi KIOoHaIbHO-celekTuBHOro ummyHutera (II. Opmnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBEThI OPraHu3MOB. Poiib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisius 'y OprammsMoB. PasgpaxumocTts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxxumocts U perymsanus y
pacTeHuil. POcTOBBIE BEIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema u peduekTopHas peryiasuusi y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENIbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
peduiekTopHast 1yra. be3ycioBHbIe U yCIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX M YEJIOBEKA.
JKeme3pl DHOOKPMHHOM CUCTEMBI M HMX TOPMOHBL /J[eiCTBME TOPMOHOB.
B3auMoCBsi3b HEpBHOW M SHIOKPUHHOW cucteM. [umnoramamo-runoduszapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabauubr u cxembl: «OJIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUHBIE
Bogopocin», «bakrepum», «lIpocreiimmey», «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucreMbl  OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHuil», «KopHeBbie cucremsbl», «CTpoeHue ctedis»,
«CTpoeHre JHCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEIET YelIOBEKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTesbHast

CHCTEMAY, «HepBnas CHCTEMAY, «Koxay, «MpImeyHas CHCTEMAY,
«BblaenurenbHas CHCTEMA», «JHAOKPUHHAS cucTeMa», «CTpPOEHHE MBIIIIbD,
«Ammynuter»,  «KuiiedyHomosiocTHeie», «CxeMa  TUTAaHUSA  PACTEHUI,

«KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOe€HHE THUIPHI»,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe HoXJeBoro uepns», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl OJIHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENApaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIHU
HACEKOMBIX, UTJIOKOXKMX, >KHUBBIE IK3EMIUISPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHUl pa3HBIX OTHENOB, BJIAXHBIE TMpeEnapatbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa,
00opyI0BaHUE JIs1 JEMOHCTPALIUU MOYBEHHOTO ¥ BO3YIIHOTO MUTAHUS PACTCHU,
pacuierieHus Kpaxmaia u OeJIKoB MoJl AeicTBUEM (PepMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPAILUK OMBITOB MO U3MEPEHUIO )KM3HEHHOW €MKOCTH JIETKUX, MEXaHHU3Ma
JIbIXaTeJIbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Tra Pa3NYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHre TKaHEH pacTCHUI».

JlaGoparTopHasi pabora «/3ydyeHre TKaHE KUBOTHBIX).

JlaGoparopHasi padora «l/3ydeHrue OpraHoB IBETKOBOT'O PACTECHHUS».

Tema 10. PazmHokeHNEe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIHOPYJISILIUS,
(dparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHoxkeHue. IlonoBbie kiaeTku, uiau ramerbl. Meios. Craguu
Meiio3a. [ToBeaenne xpomocom B Meiio3e. Kpoccunrosep. bruonorndeckuii cMbICI
MeNo3a M IIOJIOBOrO mpouecca. Melo3 M ero Mecrto B KW3HEHHOM LHKIIE
OpPTaHHU3MOB.

IIpenzapoasiieBoe pazputue. ['aMmerorenes y ;kuBOTHbIX. 11010BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CtpoeHue
ITOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe U AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUSA: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). OMOPHOIOTHS — HAayKa
O pa3BUTUU OPraHU3MOB. Mopgpocenesz — 00Ha u3 2nasubix npoodIem IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghocenesa. Ctaguum >MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  npoOieHus.
Jemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJAbIIIEBbIE JHUCTKU
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpHOHAIbHAS WHIYKIWSA).
3akiagka IUlaHA CTPOEHUS JKMBOTHOIO KaK  PE3yjbTaT HEpPapXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYIKAIOIIECH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbi mepuoa. I[lpsmoe wu
Hempsimoe pas3BuTue. PaszButne ¢ mMeramopdo3oM |y OeClO3BOHOYHBIX U
MMO3BOHOYHBIX JKHUBOTHBIX. buoJorMuyeckoe 3HayeHHWe MPSIMOTO M HENPSIMOro



Pa3BUTHSA, UX PACIPOCTPAHEHUE B IpUPOAE. THIbl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIUU POCTa KUBOTHBIX U uenoBeka. CTaiuu MOCTIMOPHUOHATILHOTO Pa3BUTHS
y ®KHUBOTHBIX U 4esioBeka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTUYECKUE MTPOLIECCHI.

PasMHOXeHne u pasButue pacteHuil. ['amerodur m cropodur. Meiio3 B
KU3HEHHOM 1MKjIe pactenuit. OOpas3oBaHwe cmop B Ipolecce Meiiosa.
'amerorene3 y pacreHud. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHu3MBbl pEryIsiUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmumer 1 cxeMbl: «BererarmBHOe pa3MHOXKEHHE», «TuIbl Oecroyioro
pa3MHOXEHUs», «Pa3zMHOXKEHHE XJIaMUJIOMOHAIbD», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue TuaApb, «Menosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaauU OHTOreHesa», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhme wmanckoro xyka», «Pa3Butue capaHumny,
«Pa3BuTne nArymkmw», «JIBOHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CTpoeHune ceMaH OJHOIOJBHBIX U JABYJOJIbHBIX pACTECHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKWM3HEHHBIM UHKIT MXa», <«KHU3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBIN I[TUKI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparbl SUIEKIETOK H
CIIEpMAaTO30U10B, MOJAENb «L UK pa3BUTHS JISATYIIKW.

JlaGoparTopHasi padora «l3ydeHue CTpOCHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHKpPOITpENnapaTax».

IIpakTnueckas padora «BbIABIEHUE MPU3HAKOB CXOJCTBA 3apOAbILIECH
MMO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
PaCTEHUID.

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust CcTaHOBIEHUS M pa3BUTHS TIE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne ®puza, T. Moprana. Ponp oT€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonsiioBa, H. WM. BaBunosa, A. H. benosepckoro, I". JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAs JIMHUSL, TUOPUIBI, TEHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOABI ~ TE€HETHKU:  TUOPUIOIOTUYECKUH,  LUTOJOTUYECKUH,
MOJEKYISIPHO-T€HETUUECKUM.

JemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®@ununuenko, H. B.
Tumodeer-PecoBckuti.

Tabnuupl u cxeMbl: «MeToabl TeHETUKNY», «CXeMbl CKPEITUBAHUS.

JlabopaTopnass padora «J/Ipo3odpuna Kak OOBEKT TIE€HETHUUYECKUX

HCCICIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenss — 3aKoH

eAMHO00pa3us ruOpUI0B MEePBOro nokojaeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKkOH Mennens — 3aKOH pacIleIUICHHs] NMPU3HAKOB. LlUuTosorndeckne OCHOBBI
MOHOTMOPH/IHOTO CKpELMBaHus. [ unore3a YucToThl raMer.

AHanmsupytouee ckpemnBanue. [[poMexyTOUHbI XapaKkTep HACIEIOBAHMUS.
Pacmieruienre npu3HakoB IIPU HEMTOJIHOM JOMUHUPOBAHUMU.

JurubOpugHoe ckpemyBanue. TpeTuit 3akoH MeHiens — 3aK0H HE3aBUCHUMOTO
HacJIOBaHMUsI ~ MNpU3HAaKoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUSI.

CuennenHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIIECACTBEHHOCTH.

['eneTnka nmoja. XpoOMOCOMHBIM MEXaHU3M OINPEACICHUS NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM ITos. [ eHeTrmyeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enHoTun kak nenocrHas cucrema. [neliorponus — MHOXKXECTBEHHOE IEUCTBUE
resa. MHOXECTBEHHbIM auienu3M. B3auMoIelcTBUEe HEAUICIbHBIX T€HOB.
KommiementaprocTs. Onucras. [lonmumepns.

['eHeTHYeCKHI KOHTPOJIb PAa3BUTHS PACTEHUM, JKMUBOTHBIX W 4YEJIOBEKa, a
TaKkkKe (PU3NOJIIOTUYECKUX IPOLIECCOB, TMOBEACHUS U KOTHUTHUBHBIX (DYHKLHUH.
['eneTnueckre MEXaHU3Mbl CUMOUOTE€HE3a, MEXaHU3MbI B3aUMOACHCTBUS «XO3SHH
— MapasuT» U «XO3IMH — MHKpoOHMOM». ['eHeTHMueckue acmeKkThl KOHTpOJIA W
M3MEHEHUS HAclleJICTBEHHON HH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHCcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBolil 1 BTOpoil 3akoHbI Menaensa», « Tpetuil 3akoH
Menpens», «AHanusupymollee ckpelmuBaHue», «HemonHoe nOMHUHUpPOBaHHEY,
«ClemnyieHHOe Haclel0BaHUE IMPU3HAKOB y Apo30gumiby, «l'eHeTuka mosay,



«Kapuotunn 4enmoBeka», «Kapuotun gpozoduney, «Kapuotun mruimb,
«MHOX€ECTBEHHBIN alIeNn3M», « B3auMoaeicTBre reHOBY.

OGopynoBaHue: MOJedb JJISI  JEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
ruOpUIOB TEPBOTO TMOKOJICHUSI M PACIICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJEIb A
JEMOHCTpPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBAHUSA y IPO30DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpeIIMBaHUs y APO30(PIIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeapl npu  (GopMupoBaHUM (HEHOTHTIA.
N3mMeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIC MPU3HAKHU. Bubl
M3MEHUYMBOCTH: HEHACJICACTBEHHA U HACIIEICTBEHHAS.

Moaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBaHUU
MOAU(PUKAIMOHHON M3MeHuYnBocTH. HopMa peakiuu npusHaka. BapuanmoHHBII
psia u BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MOAM(UKAIIMOHHON
W3MEHYHMBOCTH.

I'eHoTMnIMUeCcKkass N3MEHUYUBOCTh. CBOMCTBA T€HOTUITHYECKOW U3MEHUYMBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIllMOHHASI.

KoMOuHaTuBHass W3MEHYMBOCTh. MeW03 W TOJIOBOM MpOIleCC — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATHBHOW U3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3HO00pasus B Mpejiesiax OJJHOr0 BUA.

MyTanuoHHass HW3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYLUPOBAaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTuyeckue mytanuu. CoMaTHyeCKrue W TMOJOBble MyTanuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuil. MyTareHbl M WX BIHMSHHE Ha OpPraHU3MBL.
3aKOHOMEpPHOCTH MYTAllMOHHOT'O TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacnenctBeHHo m3menuuBoctu (H.M. BaBunoB). BuesnepHas m3aMeHYMBOCTH M
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POTb  ONUSCHEMUYEeCKUXx ¢Hakxmopos &
HACIe008anHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmuiet u  cxembl: «Buasl u3MeHunBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTHBHAS N3MECHYHUBOCTHY, «Meio3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKay, « Bumbl myTammii».



OO6opynoBaHue: XKMBbIE W TepOApHBIE IK3EMIUIIPHl KOMHATHBIX PACTCHHH,
pucyHKH ((poTorpadum) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIMOHHOW M3MEHUMBOCTH. llocTpoeHwe BapuallMOHHOTO psiga U
BAPUALIUOHHOUN KPUBO».

I[pakTnueckas padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun uenoBeka. MexayHaponHass mporpaMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  Meroapl  U3ydeHMsT TE€HETHKHM  4YEJIOBEKa:  I'E€HEAIOTMYECKHUM,
OM3HEIOBBIH, LIUTOTCHETUYECKHUM, MONMYJIIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHnHOE ONpENICIICHHE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-ananu3a. HacneacTBeHHble 3a00ieBaHus YyeoBeKa. | eHHbIE M XpOMOCOMHBIE
Oone3Hu dYenoBeka. bolie3HW ¢ HACIEICTBEHHON MPEApacloIOKEHHOCTHIO.
3HaYCHUE MEAUIUMHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICUEHUH T€HETHUYECKHUX
3a00yieBaHUI 4YeJoBeKa. MeauKO-TeHETHIECKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIICIOBAHUI B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HYeCKOMY U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. [ 'eneTnueckas
[IPEIPACIIOIOKEHHOCTD YEJI0BEKA K NTATOJIOTUSM.

JlemoHcTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToasl U3ydeHUsI T€HETUKU
yesoBekay, «I eHeTnueckue 3a007I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CoCTaBICHHE U AaHAIN3 POJIOCIOBHOMN.

Tema 15. Cesnexkunst OpranusMoB

JloMecTukanuss W CeNeKUuus. 3apOKICHUE CEIIEKIMU W JTOMECTUKAIWH.
Yuyenne H. W. BaBunoBa o IleHTpax mnpoucxoxaeHuss W MHOTooOpasus
KYJIbTYPHBIX pacTeHUil. Pojip cenexkiuu B CO3JaHUM COPTOB PACTEHUM M MOPOJI
KUBOTHBIX. CopT, mOpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX pSJOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. 1. BaBuimoBa, ero 3HaueHue JJis
CEJIEKIIMIOHHOU pa0bOTHI.

Metoasl ceneKIMoHHOW paboThl. VMckyccTBeHHBIH OTOOpP: MACCOBBIM U
VHIUBUYaJIbHBIN. Oramnsl KOMOMHAIIMOHHON CCJICKIIMH. HUcnwiTanue
Mpou3BOJIUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TMOMOIIBI OIEHKHU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanuaninOHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYTAllUi Y KyJbTYPHBIX



dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS WU METOOB
pexoMOuHaHTHBIX JIHK /1t mosyyeHrs ucxoIHOro MaTepuaa Jijisl CeJIEKIUH.

[Tomyuyenue TMOJIUILION/IOB. BuyTtpuBuaoBas rUOpUAN3aLINSL.
bnuskopoAcTBEHHOE — CKpeniuBaHWe, WiM  UHOpuaAuHT.  HeponcTtBeHHoe
CKpelIMBaHue, WM ayTOpUAWHT. ['eTepo3uc u ero mpuuuHbl. Vcmoms3oBaHwme
rerepo3uca B cenekiuu. OtnanéuHas rubpuauzanus. [Ipeogonenue Oecrutoaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHUS CENIEKIIMY PAaCTCHUHN U KUBOTHBIX. «3enénas
DEBONIOYUL).

CoxpaHeHre U U3y4YeHUE N'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKUX pOAMYENd I CO3/JaHMs  HOBBIX COPTOB M THOpHUIOB
CEIIbCKOXO34MCTBEHHBIX  KYNbTYp. M3yuenue, coxpamenue u YnpasieHue
2eHeMUYeCKUMU Pecypcamul CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YAyUueHus: CyujeCmsayrouux u co30anusi Ho8bix nopoo, MUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvlx uoeti U nepcneKmueHbX MexHoI02UlL.

JleMoHCcTpauumn

IToptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabmuiiel u cxembl: «l{eHTpbI TPOUCXOKIECHUS U MHOTO00pa3usl KyJbTYPHBIX
pacTeHu», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW W3MEHYMBOCTHY,
«Metogpl cenexuumny, «Otnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBHUBKa pacTeHHID.

IKekypeusi «OCHOBHBIE METONBl U JIOCTHXKEHHS CEJIEKI[MM PACTeHH U
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIJIMYHOE XO354UCTBO, B J1A0OpATOPHIO
arpOyHUBEPCHUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHoJI0rus U CHHTETHYECKAsA OMOJIOTUS

OOBEeKTHI, HCIHOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHHe, TMONyYeHHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BUHOZEenue. Mukpoobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHCHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallliuX HE BCTPEUAIOIIHUECS B MPUPOI€ OMOCUHTETHUECKHUE MY TH.



Knerounass unxenepus. MeToapl KyJbTypbl KIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. Comartuueckass TruOpuIM3alMsl U  COMATHYECKHM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJICKUUM pacTeHuu. [lonyuenue
MOHOKNOHANbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpyKIMs
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAaHTALUU SJEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYTbMUBUpPO8AHUs U  MUKDOKIOHATLHO20
DA3MHOMNCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomouHaHTHbIx JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMH)KCHEPHUH.
DKOJIOTUYECKHUE U ITUUECKUE TPOOIEMBbI TEHHON MHKEHEPUU.

Menunuackue Oouotexnonoruu. [locrrenomuas nudposas menununa. [T1P-
JMArHOCTHKAa. MeTa0oJIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalu3 MpoTeoMa
YeJNIOBEKA JUIA OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-OmouHkeHepus i pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEJMLMHCKUX TEXHOJIOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEe coueTaHWEeM TEXHOJOTUH TPEXMEPHOro OMONMPHUHTHHra W ckaddonaunra
JUISL PELIEHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEAULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 00ecredeHruss KOMOMHUPOBAHHOU
3amuThl 0T BO3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSIPHBIX MEXAHU3MOB
dbynkuunonuposanusi PHK-conepskaiux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMAacCHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JleMoHCcTpauumn

Tabauups! u cxemsl: «/cnonb30BaHNEe MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
pou3BOJICTBEY, «KileTouHas nnxxeHepus», «I'eHHast HHXXEHEPUS».

JlabGopaTopHasi padora «/3yueHne 00bEeKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llomyyeHrne MOIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buotexHonoruss — BaKHEHIIas MPOU3BOAUTENIbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kneHue W pa3BUTHE IBOJIONMOHHBLIX NPEACTABJIEHUI B
OMO0JIOrHH

OpomonnonHas Teopus Y. JlapBuHa. IIpeamochbUIKM  BO3HHKHOBEHUS
napBuHU3Ma. JKu3Hb 1 HayuyHas aestenbHocTh Y. JlapBuHa.

JIBroKy1mue cuitel dBoJIonnA BUI0B 110 Y. J[apBuHY (BhICOKas MHTEHCUBHOCTh
Pa3MHOXKCHHUSI OpPraHM3MOB, HACIICJICTBEHHAs HW3MEHUYHMBOCTh, OoOphOa 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrerndeckor teopun dBomtonmu (CTD). HelTpanbhas
teopust dBomtouuud. CoBpeMeHHas JBOJIONMOHHAS  OWOJOrus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUHU B (POPMHUPOBAHNH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JleMoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapBun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xongein, /. K.
benses.

Tabmuupr u cxembl: «Cuctema xuBod npupoisl (mo K. Jluanaero)»,
«Jlectnunia xkuBBIX cymectB (o Jlamapky)», «Mexanusm GHoOpMHUPOBaHUS
npucHocoOieHnii y pacteHuii U KuBOTHBIX (o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBusa Y. lapsuna», «Haxoaku Y. HapBunay, «@opmbl O0pHOBI
3a cymectBoBaHuey», «llopoabl romy6eit», «MHorooOpa3ue KyJbTypHbIX (HhOpM
KarmycThl», «[lopoasl JoManHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo 4. J[apBuny)», «Cxema COOTHOIICHHUS JBIKYIIMX CHJI 3BOJIOIUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKpPO3BOIIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsinus Kak 3J€MEHTapHasi equHULA 3BOMOUUA. COBpEMEHHBIE METOIbI
OLICHKM TEHETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphl mnomyisauuid. M3menenue
reHopoHJa TOMyJISUUU KaK 3JEMEHTApHOE »HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapau, B. BaiinOepra.

DOnemenTapHbie (HAKTOPHI (IBMKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTMBHAs W3MEHUYMBOCTH. Jlpeilid TeHOB — ciyuyailHbIe
HEHANpAaBJICHHbIE M3MEHEHHUS 4YacToT ajulesie B  momysiuusx. O¢PdexT
OCHOBAatTeNs. JIggpexm oOymuinounoeo eopaviuka. CHUdCEHUE 2eHemUUecKo20
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos 6
bonvwux u  marvlx  nonynayusx.  Mwurpanuu.  V3onsamus  TOMYJISIIHM:
reorpaduueckas (IpocTpaHCTBEHHAs), Ononoruyeckas (penpoayKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBisaOmMid  (pakTtop sBomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWUNA, CTAOWIM3UPYIONIUNA,  Pa3pbIBAIOIIHMA
(mu3pyntuBHbIN). [lomoBoit oTO0p. BO3HMKHOBEHHE M HBOJIOIUS COIUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yJbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEeHHWE  MPUCIOCOONEHUH y  opranm3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl npucnocobieHuid y opraHu3MoB: MOp(OIOrHYECKue,
dbusznoniornyeckre,  OHMOXMMHUYECKHE,  MoOBeaeHUYecKne.  OTHOCHUTEIHHOCTh
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpa3oBanue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3onsdnus — kitoueBod ¢aktop BumoodOpazoBanus. [lytu u
CIoCcOObI BUJ1I000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE) (monMIIOnU3aIusl,
rubpuanzanus). JJIMTeTbHOCTh 3BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONOMOHHONW OWOJOrMM B  pa3padOTKE HAay4YHBIX METOJOB
COXpaHeHus: 6uopazHooOpazus. MUKPOIBOMIONMS U KOABOJIIOLUS MAapa3suTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM M CHOCOOBI
O00pBLOBI C HEl.

JleMoHCcTpauumn

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

Tabnuuer u cxembl: «MyTanmoHHass HU3MEHUYMBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwxkyiue
CWJIBl HBOJIFOLIUNY, «DKOJIOTMUYECKash M30JSIUs MOMYJSUUNA CEBAaHCKON (openny,
«['eorpapuueckass W30JAMMS  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHHULIBI
Jnaypckoi», «IlomyaslMOHHbIE BOJHBI YUCIEHHOCTU XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUSL €CTeCTBEHHOTO OTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«Bnycrpuaneaslii Menanu3m», «KuBble nckonaeMbiey, «llokpoBuTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranumn», «llpucrnocoOieHHOCTH OpraHu3smMoB © €€
OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buasl-nBoiiHukn», «CTpyKTypa BHUIA B
npupozae», «CrnocoObl BuaooOpa3oBaHus», «l'eorpadguueckoe BUA000pa3OBaHUE
TpEX BUIOB JAHJBIIEH», «DKOJIOTMUECKOE BHUI000pa30BaHWE BUJOB CHHHUIDY,
«ITomumiousl pacteHuit», «KamycrHo-penednbiii ruopu.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3BEpell ¢ MpuUMepaMH pPa3IUYHBIX MPUCIOCOOJICHUNM, uydena MTUIl U 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHU OJMWM3KUX BHIIOB, OOPa30BaBIINXCS
pPa3TUYHBIMU CIIOCOOAMH.

JlabopaTopnasi padora «BrisiBIeHHEe H3MEHUHMBOCTH Y 0COOEH OJHOTO
BUJIA».

JlaGopaTtopnasi  paGora  «lIpucrmocoOieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1[EJIECO00Pa3ZHOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoIOuns U eé pe3yJibTaThl

Meronel W3ydeHMS MakKpolsBOJoUMHU. [laneoHTONOrMYECKME  METOIBI
uzydyeHus: osBoionuu. Ilepexonueie QopMbl W (QUIOreHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduueckue metonasl usyueHus sBomonud. CpaBHEHHE (IIOPHI U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue odbnactu 3emun. Bunbl-
SHAEMHUKHU U PEIIUKTHI.



OMOpPHOIOrHYECKHUE U CPABHUTEIBLHO-MOP(OIOrHuecKre METOIbl U3yUYeHUs
ABONIOLMH. ['€HEeTHYeCKHMEe MEXaHU3Mbl DJBOJIIOLIMA OHTOTE€HE3a M IOSBIICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJOTMYHBIE  OPTaHbI.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKWe  METOJAbl  HW3YYEHHUS  DBOJIOLUHU.
['omonoruunbie TeHbl. COBpEMEHHBIE METOABl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIFOLIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (IIpaBHUiIa) SBOJIONUU. [Ipunyun cmenvl yHKYuULL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JleMoHCcTpauumn

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkens.

Tabnuuel 1 cxembl: «DUITOTeHETUUECKUI Pl JOMIATNY, «APXEONTEPUKCTY,
«3Bepo3yObie  smiepb»,  «Creromnedanby,  «Punnodurts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuyeckue 30Hb 3emum», «lpeid) KOHTHUHEHTOBY,
«PenmukThly, «HadanpHble cTaauu SMOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OphI 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHBIE
HaIpaBJIEHUS 3BOIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

ObopynoBaHue: KOJUIEKIMH, repOapuu, MYJSDKM HCKOIAEeMbIX OCTaTKOB
OpraHW3MOB, MYJISI>KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3sBUTHE )KU3HU Ha 3emJie

Haydnple THUMOTE3bl NPOUCXOXKIACHUS >KM3HUM Ha 3emie. AOUOTeHE3 W
naHcriepmusi. JloHayyHbie TpeCTaBICHUS O 3apPOXKIACHUU KU3HU (KPEAlMOHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEp KeHHE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxienue ;xu3Hu U aCTpOOUOJIOTUSI.

OcHoOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLMH. [ImanerapHas
(reosoruyeckasi) HSBOJIONMS. XUMHUYECKas »dBOJIONUMA. AOWUOTEHHBIM CHHTE3
OpraHnYecKux BeulecTB M3 HeopraHmyeckux. Ombir C. Mwmmiepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamnepBatHas runoresa A. U.
Omnapwuna, TunoTe3a nepBuaHoro Oynpona J[xk. XonaeiiHa, reHeTudeckas TUIOTe3a
I'. Ménnepa. Pu6o3umbl (T. Yex) m rumoresa «vmupa PHK» V. I'mnGepra.
dopMmupoBaHue MEMOPAH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emsmm m meroasl €€ wu3ydeHus. lckomaemble opraHnudeckue
octatkd. ['eoxponosoruss u e€ wmeroapl. OTHOCUTENbHasT U aOCOMIOTHAS
reoXpoHOJIOTHs. ['e0XpoHOIOruUecKas mKana: 30Hbl, IPbl, IEPUOIBI, STTOXU.



Hadvanbnbie 3Tanbel opraHndeckor 3BooLMU. llosBieHue u 3BOMOLMSA
MEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHaJOr MEpPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHOTHI.

[IpoucxoxneHue 3ykapuoT (CUMOMOTeHe3). DBOIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLNUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bl
pacrenui. Bpixox pacrenust Ha cymry. [losiBieHHE CHOpPOBBIX pacTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue UIBETKOBBIX
pacTEHUM.

OcCHOBHBIEC 3Talbl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpaOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinii. [IpoucxoxieHre MICKOMUTAIOMMNX U
ntui. [Ipunnun kirodyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie IO 3paM M NEpUoAaMm: apxei, MpOoTepO30u,
najgeo3oi, Me3030M, KailHo30i. OOm@as XxapakTepucThka KiuMmMata U
reOJIOTUYECKUX MpoueccoB. [losBIeHHE W paclBET XapAKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ero yCIOBHUS U BIUSHUE HA Ta30BBIM COCTAaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — KOJOTHYECKHE KPU3UCHI mpouwioro. [IpuunHel u
CJIIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6nopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [lpuHiuner kiaccudukanuu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpersr: @. Pequ, JI. Cniasmmannanw, JI. Ilactep, . . Meunukos, A. 1.
Omnapumn, Ix. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
M3YUYECHUIO CaMO3apoXJaeHUs ku3Hm», «Cxema ombiTa C. Mumnepa, I'. HOpwn»,
«JTanpl  HEOPTraHMYECKOW  BBOJIOUUM»,  «[ €OXpOHOJIOTMYECKass  IIKAJIa,
«HauanpHble dTaIbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHMs IYKAPUOT
nyTéM cumoOuoreHeza», «Cucrema KuBOM mnpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3el  pacteHuit», «PuHnoduTh», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHuorokiierounsie  Bogopocan», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbIEY,
«IInockue 4EPBUY, «HUneHucTroHorue», «PbIOBDY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3BuTHe KHU3HU B
apxenckou 3pey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pey, «Pa3Butne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuyd pPACTEHHM pa3IWYHBIX OTMAETOB, KOJIIEKIIUH
HAaCEKOMBIX, BIIAYKHbBIE IIPenapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUIJTIOKOXKUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, UyYella NTULl U 3BEpEN,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  sabopatopnasi  pa6ora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCMHEHUN B
NEPBUYHON aTMochepey.

JlabopaTtopnass paGora «/I3yyeHue M ONHCAaHUE HMCKOMAEMbBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl n 3agaum aHTponoaoruu. MeToibl aHTPOTIOJIOT U H.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKJICHHHM YeJIOBEKa. Penurunosnbie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUUYECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa € JKABOTHBIMHU:  CPaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JIOr0-OMOXUMHUYECKHE,
noBesieHueckue. OTIn4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JIBrkymue cuiibl ((akTophl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COIHANIbHBIE.
CooTHolieHUEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIEC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpaszHbie 00€3bSHBI
(IPOKOHCYJIBI) U paHHUE MTOHTUABI — OOIIHME MPEAKU YETOBEKOOOPA3HBIX 00€3bsH U
mo/iei. ABCTpaJONUTEKU — ABYHOTHE MpeAKH JitoAeh. YeloBek yMenbli, epBbie
W3TOTOBJIICHUS OPYyAUi TpyJa. YeloBeK NpsMOXOISIIAN U TIEPBBIA BBIXOJ JIFOJEH
3a mnpenensl  Adpuku. YenmoBek reWmenbOeprckuii  — o0mUMHA  IpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pPa3yMHOTro. UeloBeK HeaHAEepTalbCKUU
Kak BHJ JIOJIEM XOJOJHOTO KiMMaTra. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a Tmpenenamu AQpukwu.
[TaneoreneTrka U MajJeOreHOMUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B TMOIMYJISIIHSIX
yesioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. I[lonmynsiuroHHbIE BOJHBI,
npeid reHoB, murpamus U «dPpQGeKT oCHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. llonarue o pace. bonpmme pacel: eBporneougHas
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAbHAS),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHuss 4elioBeKa IO IUIAHETE.
EnuncrBo  uyenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pach3Ma.
[Tpucnoco0neHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHUSM OKpYXarollel cpeabl.
Bnusnue reorpaduueckoit cpenbl u apedidpa TeHOB Ha MOPQOJNOTHIO H
(U3HOIOrHIO YETIOBEKA.

MexaucuuminHapable  MeTojabl B (u3uueckoil  (OMOIOTHYECKOI)
AHTPOMOJIOTHHU.  DBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJC0aHTPONOJIOTHS
YeJIOBEUYECKUX NOMYJIANU. bruocorumanbHble HCCIENOBaHUS NPUPOJbI YETOBEKA.
HccnenoBanrie KO3BOMIOLMH OMOJIOTMYECKOT0 U COLUAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

IToprpersr: Y. lapsumn, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTobl aHTPOTIOJIOTUNY, «I 0JTOBHON MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeleT 4YeloBeKa U CKEJeT I[IHMIIaH3e»,
«PynuMEHTHI U aTaBU3MbDY, «JIBUXKYIIIME CUITBI aHTPOIOTEHE3a», « IBOJTIOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpajmonuTek», «YenoBek  ymenblid», «YernoBek
MPSAMOXOISIINIY, «/leHncoBckuil yenoek» «Heannepranbup», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpEeAMETOB MAaTepUaIbHOU
KyJbTYpbl ~TPENKOB dYeloBeKa, penpoaykiuu (dbororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOKICHUSI 4EeIOBEKa,
dboTorpadguu HaxoJI0K UCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEeKa, MOJIEIb
gyeperna 4YejaoBeKa W 4epena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKA W KHCTH
IIMMITIaH3€, MOJEJIH TOpCca MPEIKOB YeIOBEKa.

Jlabopatopnas padGora «V3ydueHne o0cOOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «l3ydeHne sKOJOTUUECKUX aJanTallui YEJTOBEKa.

Tema 6. Dxkosoruss — Hayka 0 B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxkaeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonbsara, K. @. Pyinbe,
H. A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
sK0oJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



Metonsl skonoruu. IloneBbie HaOmoneHUSA. DKCHEPUMEHTHI B 3KOJOTHU:
npUpoAHbIE U JlabopaTopHble. MojenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, PpErHOHATBHBIN U TJI00JIHHBIM.

3Ha4eHUE DOKOJIOTMYECKMX 3HAHMW U1 YEJIOBEKa. OJKOJOTMYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBS3€H 4YEJIOBEUECTBA C INpUpoaor. DopMupoBaHUe
AKOJIOTUYECKOHN KYJIbTYpPbl U SKOJIOTHYECKON I'PAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabnuupel u cxemsl: «Pasznensl skoiorum», «MeTtonbl skomorum», «Cxema
MOHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlaGoparopHas padora «3yuenue METOJOB JKOJIOTHYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukanus
HKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHusle. Oomue
3aKOHOMEPHOCTH ACHCTBUS dKojornueckux (akropos. [IpaBmino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbI.

Abuotnueckue ¢akropel. CBeT Kak »Konorudeckuid daxrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKUE TPYIIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILIEHHIO K cBeTy. CuUrHajbHas poJib CBETA.
DoTONEPUOAN3M.

Temneparypa kak skosiormueckuili ¢akrop. JlelicTBue Ttemmneparypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrop. IlpucnocoOnenuss pacteHuii K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHU MO OTHOUIEHUIO K
Bojie. [IpucnocoOnenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[yIIIHAs, MOYBEHHAs,
rlyOMHHAasT  TOJANOYBEHHAs, BHyTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHuss opranu3sMoB. [IpucnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HBIX Cpeax.

buonornueckue putMbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOUHBIE U
roJu4Hble pUTMbL. [IpHCOCOOIIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHUSM
YCIIOBHM KU3HMU.

Kuznennsie Qopmbr  opranm3moB. [loHsTue o Ku3HEHHOU (opme.
XKuznennsie GopMbl pacTEHUN: AEPEBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OAHOJNETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOUOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornyeckue (bakTopBhI. Bubr OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepamnus,
MyTyaln3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxjaeOHn4yecTBo). Hetpopuueckue
B3auMojencTBus  (Tonuueckue, (Qopudeckue, (pabpuyeckue).  3HaUeHHE
OMOTUYECKUX B3aUMOJECUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B CpeJe
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKITFOYEHHUS.

JemoHcTpanuu

Tabnuuer u cxeMbl: «Dxonoruueckue (akTope», «CBETOBOM CHEKTpY,
«IKOJOTrMYEeCKUEe TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemioKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIEY», «DHU3MOIIOrHUECKUe aganTalnuu
KUBOTHBIX», «Cpeapl 0OUTaHUS OpPraHU3MOB», «bBHOJOTMYECKHUE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«29KocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOcUcTeMa XBOMHOrO jecay, «Llenu
NUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUW U SKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUs, repOapuy U KOJJICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydesia MTHUIl U 3Bepeil, repoapuu
pacTeHull, OTHOCSIIMXCA K TUrpoguram, kcepoduram, mMe3opuram, KOMHATHbBIE
pacTeHusl JaHHBIX TPYIII, KOJJIEKIUH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX CPeaax,
repbapuu U KOJUIGKIMM PACTEHUH M IKUBOTHBIX, OOJaJaloOlUX YepTamH
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuul H
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PAa3IUYHBIX >KMU3HEHHBIX (DOpPM, KOJUIEKIHUH
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIHUYHBIX OMOTUYECKUX B3aUMOJECHCTBUSAX.

JlaGopaTopHasi paGora «BBIIBICHHE TMPHUCIIOCOOJICHUNH OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlabopaTopnass pa6ora «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHH W3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo010rusi BUA0B U MOMYJIALMH

OKOJIOTUYECKHE  XapaKTEPUCTHUKUA  MOMYJISALHUH. [lonymauus  Kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (GU3UIECKUX O0aphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonynsiuuid. OCHOBHbIE MOKa3aTead MOMYJISUU: YHUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi U TMOJIOBas CTPYKTypa, PpOKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSI.

DKoJyiorudeckas CTpykrypa nonysiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JuHamuka nomyiasiuuu U e€ peryydnus. buoThuueckui MOTEHIUANT MOMYJISIUU.
MopenupoBanue quHaMHuKU nonyiasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJIALINH.
KpuBble BbDKHMBaHUS. Perymnsiiivs YUCIEHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCAIINX W HE 3aBUCSIIMX OT IJIOTHOCTH. DKOJOTUUECKUE CTpATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOTMYECKOW Huie Buaa. Mectoobutanue. MHOromepHas
MoJzenpb skosornyeckon Humm JIx.M. XatumHcona. Pasmepsl 3kosiornueckomn
Huiy. [loTeHnnanbHas U peain30BaHHAs HUIIIH.

Bun kak cucrema mnomymsuuid. Apeansl BUIOB. BHIBI M MX JKU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiorumueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

IToptper: k. Y. XaTunHCOH.

Tabnuuel M cxembl: «DKOJOTMYECKHE XapaKTePUCTUKHU  TMOIMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyJysiiuun», «Bo3pacTHble  mupamMuibl
nonyysiuun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3IUuYHbIMU
opranuzMamMmy», «Mogeinb 3kosiorndeckoit Humu [[x. M. XatuuHconay.

Oo6opynoBanue: repbapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoGneHuss ceMsH  pacTeHMM K
PACCEIICHUIO).

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3M MEXKITY
OopraHu3MaMu B OHOIIEHO3€.

OkocucteMa kKak oTkpwiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATLHBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [10UBbI U Wbl B 3KOCHCcTeMaX. KpyroBOpoT BEIIECTB U MOTOK YHEPTUU
B 9KOCHCTEME.

OcHOBHbIE  TIOKa3aTeldu  dKocHCTeMbl. buomacca u  mpoayKuus.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COO0OIIECTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCUM W MX IMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. Kimnmakcunoe cooOrmiectBo. buopaznooOpasue u moiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocUcmemvl Mopeu u
0Keanos. Ixocucmemovl MYHOP, 1eCO8, cmeneti, NyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArpoueHo3. Paznnuunsg
MEXIy aHTPOIIOTCHHBIMH U PUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas
bnopa u dayna. CuHaHTpommu3amusi ToOpojckol ¢ayHbl. buonornyeckoe wu
X03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucTemax. Ponv kackaonoco spgexma u 6udo8-30upuxamopos (Kuoueswblx
8U008) 6 hyHKYUuoOHUpoBsanuu 3xocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXKIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IOMYJISALMNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3a2psA3HeHUll PA3HbIX munog Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUSL.
MeTomo10THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JemoHcTpanuu
IToptpert: A. JIxx. Tencau.
Tabmuer  u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IKocHCTeMa

HIMPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOrO Jeca», « DyHKIMOHAIbHbIE
IpYIIBl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpoT BEIIECTB B 3KOCHUCTEMEX,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«JKonoruyeckas nupamujia OMOMacchl», «IKOJOTHUYECKas MUpamMuia SHEPTrUun»,
«O0pazoBanue O6osota», «IlepBuuHas cykueccus», «BoccraHoBieHue jeca mocie
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsr ypOboskocuctemy.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepe, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUM, akBaprUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMbD.

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3vs MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX AKOCUCTEMAX).

IKCKYypcHsl «DKCKypCHs B TUIIMYHBIA OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYypcusi «DKCKypCUsl B arposKocuctemy (Ha Moje WId B TEIUIMYHOE
XO3SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMIIHM, TJI€ CYUIECTBYET WIH
CylllecTBOBajia XU3Hb. PazBuTue npejacraBieHuii o ouocdepe B Tpygax J. 3rocca.



Yuenune B. U. Bepnaackoro o 6mocdepe. Obmactu 6nocdeps u e€ cocras. JKupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsl Onochepbl. OcobeHHOoCTH OHocdepbl Kak
rJ1I00aJIbHOM 3KocHCTEeMBl. J{nHaMHuecKkoe paBHOBecHe B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHIA
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbBIE U IUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTENbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

Crtpykrypa u QYHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTr0 MOTEHIMAa U
onochepHbIX PyHKIUI.

JemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuiel u cxembl: «I'eocdepsr 3emnn», «KpyroBopor azora B ImpUpPOJIE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopojga B TPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Knnmarnueckue
nosica 3emnm», «TyHapay, «Talray, «Cmemanasiii jgecy, «IIMpOKOIMCTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponnueckuii gec.

O6opynoBaHue: repbapuu pacTeHUN Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek U oOKpy:Ka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpPUYMHBL. Bo3aeilcTBUe ueloBeKa Ha
ouochepy. 3arps3HeHue BO3AyHIHOM cpenapl. OxpaHa BO3ayXa. 3arps3HEHUE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN Mup. OXpaHa
PaCTUTENILHOTO W JKMBOTHOTO Mupa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJIBI.
Kpacupsie kHuru. Oco0o oxpansiemble npuponanubie Ttepputopun (OOIIT).
Bboranndeckue caibl ¥ 300J10TUYECKUE TAPKH.

OCHOBHbBIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U IMPUPOBL.
PanmonasibHO€  TIPUPOJOMNOJIB30BAHME W COXpaHEHHWE  OHMOJOTUYECKOTO
pazHooOpazust 3emau. OOIIKME 3aKOHOMEPHOCTH TJI00ANBHBIX HSKOJIOTMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TIOCIEACTBUS.

Pa3zButrie METOJIOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0os8aHus nepexooa K pecypcocbepezarowieli u
KOHKYDEeHmOocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaiowjue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 u Ikocucmem. (OcHoOBbl



9KOpeadunumayuy dKocucmem U cnocobos 0O0pbObl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpyryus MopcKux u HazemMHbIX IKOCUCTNEM.

JemoHcTpanuu

Tabmuupr u  cxembl:  «3arpsi3HeHHE  atMocepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsisHeHue mouBby, «llapaukoBeii  AddexT», «Ocobdo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: (Gororpaguu OxpaHseMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHU

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOy4JaromuMHCs TPOTpaMM CPEAHEro OoO0IIero oO0pa30BaHUS: JHUYHOCTHBIC,
METalpeaIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO0 OHMOJIOTUU
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IPAKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue Mmomusayuu K OOy4YeHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAIULMN pPa3BUTUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJICTBOBATLCSA B CBOEH
JESITEILHOCTH I1I€EHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue HpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbL, CHOCOOHOCMU CMABUMb UEIU U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EJIUMHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUS W CIOCOOCTBYIOT TpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS |
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OEpEKHOr0 OTHONIIECHUS K KYJbTYPHOMY HACJIECIAUI0 U
TPpAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKpYXarollen cpene.

JluyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buoOTOTHI
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCS PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH IMO3UIIMEH JUYHOCTH, CHCTEMON IIE€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
OMbITA U OMbITAa ACATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIPaBJICHUI
BOCIIUTATEIILHOW JI€SITENIbHOCTH, B TOM YKCIIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIMKM O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOIMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIUI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YYUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSXKICHUSMU, KYJbTYPHBIMU IIEHHOCTSAMH U
COIMATbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TIO3HABaTEJIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIGHUS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN ACSATEIbHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOHU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH MEpes
Ponunoi, ropmoctu 3a CBOWM Kpau, cBOO PojanHy, CBOM S3BIK U KYJBTYpY,
MPOIIJIOE ¥ HACTOSAIEE MHOMOHAIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHUE K MIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJIbI,
JNOCTUXKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TOHMMAaHUS 3HAYEHHA OWOJIOTMM B TO3HAHUMU 3aKOHOB
MIPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

ueiiHas yOeKJIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCThH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HUM B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIHOYAasi ICTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAHHUE SMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOI IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHusi, GOPpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIArONOJIY YU

MOHMMAaHUE W peanu3alus 370pOBOTO W 0e30MacHOro oOpasza KU3HH
(3mopoBO€  TUTaHUE, COOJIOJICHUE TUTHEHUYECKUX TMpaBUI W HOPM,
cOQTAaHCUPOBAHHBIA PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE LEHHOCTH MpPaBUJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHBHOW JESITEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JEATEIbHOCTD;

HWHTEpeC K paziMuHbIM cepam mpodeccroHaIbHON AeATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaywed mnpodeccun H  Pearn30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHWE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOM KYyJIbTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAaHME TI00ATBHOTO XapakTepa JKOJOTHYECKHX MpoOieM M IMyTel HX
pelieHus;

CIOCOOHOCTh HMCHOJIB30BaTh MpPUOOpETaeMble NpPU HU3YYEHUU OHOJIOTHH
3HaHWSI W yMEHHUS TIPU PEIMICHUH TMpoOJeM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOAOIOIb30BaHUEeM  (COONIIOZICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEPHI);

AKTHBHOE HENPUSATHE JECUCTBUM, NPUHOCAIIMX BpEd  OKPY’KAIOIIECH
MPUPOIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPUSTHBIE 3KOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;



HaJIM4YHUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHS, IKOJIOIMYECKON KYJIbTYpHI,
OTbITa NEeSITEbHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHOM
IIPAKTUKE, TOTOBHOCTH K yYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOIMUECKOM
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJOre
KyJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHNUE SI3BIKOBOM M YHUTATEJIbCKOM KYJIBTYpPhl KakK CpEeJCTBa
B3aUMMOJICUCTBUS MEXTY JIIOJAbMH U MO3HAHUS MUDA;

MOHMMaHWE chneu@UuKd OHOJIOTMM KaK HayKH, OCO3HaHHs €€ poJih B
(bopMUpPOBaHHUN PAILMOHATIBHOIO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYXKalolleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YETOBEKa U
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU ISl COBPEMEHHOM LMBUIN3ALIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pellaTh pPECypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJA U3 INIOOAIBHBIX 3KOJOTHYECKUX MPOOIeM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OWOJOTMYECKUX 3HAHUA B LEIX
NOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydaroImuxcs, GopMHUpPYEeMOit
MPU U3yYEHUH OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJIy4aeMble 3HAaHUSA JUIS aHaIM3a M
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOASAIINX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKIIIOUEHHS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJYYE€HHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS JUIs
pelIeHus MpooJieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTH HAYYHOM JESATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO AEATENbHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30oBaHHUIO U
caM000pa30oBaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUOJOTHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI y4eOHOro mnpeaMera «buoaorus»
BKJIIOYAIOT: 3HAYuMble i1 (OPMUPOBAHUS MHPOBO33PEHUSI O0O0YyUYaAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYyYHbIE TIOHSITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CcHenu@uKy METOAOB IO3HAHMS,
MCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SIBIICHHUE, MPOIIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHLNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCCleloBaHMe,  HaONIOJIeHWe, W3MEpPEHHE, OKCIEPUMEHT ©  JpYyrHe);
yHUBEpCalbHble Yy4yeOHbIe JIeHcTBUsS (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIEC,

PETYJISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIMH OOyYarouuxcs; CHOCOOHOCTb
o0yyaroumxcs UCII0JIB30BaTh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,

MUPOBO33PEHUYECKME 3HAHUS U  yHUBEpCAIbHbIE yueOHble JIEHCTBUS B
[I03HABATEIbHOU U COLIMAJIbHOW IPAKTUKE.

B pesynbrare wu3ydeHuss OHOJOTMM HA YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBanus y oOydvaromerocs OyayT chOpPMHpPOBAHBI TO3HABATEIHHBIC
yHUBEpCalbHbIe yUeOHbIE IEUCTBUSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUSA, PETYJISATUBHBIC YHHBEPCAIbHBIE YydYeOHBIC JCUCTBHUSA, COBMECTHAs
JEATEIbHOCTb.

MeTtanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHET0 OOIIero
0o0pa30BaHus JOJKHBI OTPaXKATh:

OBJaajnenue YHHBEpPCATbHBIMHI yueOHBIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJoruveckue aeMcTBUsI:

CaMOCTOATENLHO  (QOpMYyJNIHMpPOBaTH M aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWWA TPHEMBI JIOTHYECKOTO MBITTUICHUS
(ananu3a, cMHTE3a, CpaBHEHMSI, KilacCHu(pUKaIuU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3H C IPYTUMH MTOHSATHSIMH);

ONpEeNeNATh LeNu JACSTEIbHOCTH, 3ajaBasl IMapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKHE MOHATHUS JJi1 00bsICHEHUS! (DaKTOB U SIBJIICHUI
YKUBOU IIPUPOJBI;

CTPOUTH JIOTHYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpeacTBa IS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTblBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHajinu3a MUMEKUIUXCS
MaTepHaJIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  peajbHOrO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCIIEI0BaTEIbCKHE e CTBUA:

BJIAJIeTh HABbIKAMH Y4E€OHO-UCCIEA0BATEIbCKON M TPOEKTHOU I€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIe BUJbI JESITEIBHOCTH IO TMOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETalnH, NPeoOpPa30BAHMI0 W MPUMEHEHHUIO B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIA TUI MBIIUIEHUS, BIaJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTb apryMEHThI IS JI0OKa3aTelibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IIOJYYEHHbIE B XOJA€ pELIECHUs 3aJa4yd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBIISTh LEJICHANPABICHHBIA IMOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JENCTBUS B MPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00IacTH
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIaCTEN;

BBbIIBUTaTh HOBBIE WJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEILEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHAIM3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUOB U (OPM TIPEICTABICHUS, KPUTHIECKH OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHSTh Pa3IMYHbIC METOJIbI MPH TOUCKE U
otbope Ouonornueckoi MHGOpMalUM, HEOOXOIUMOW JJIsl BBIMOJHEHUS! YU4eOHBIX
3anay;

npUOOpeTaTh OMBIT MCHOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIOJIb30BaHUS Pa3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMAIbHYIO  GOpMYy  TPEACTABICHHUS
ounosornuyeckor nHPopMaruu (cxemsl, rpaduKy, JUarpamMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpPEACTBAa Tpu paboTe C
Ononornyeckor WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMYJibl, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  DPACTO3HaBaHWA W 3alUThl  WHGOOpMAIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BeeX cepax >KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyX/IaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS IpeTaraeMoi
3a/lay, YIYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JAaJiora Wiy JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyIupOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHNN y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JEHCTBUM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTbH MU
KOOPAWUHUPOBATh JEUCTBUS MO €€ NOCTHKEHHIO: COCTaBJIATH IUIAH JEHCTBUH,
pacnpenensiTh poiv ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXKIOTO Y4YaCTHUKA KOMaHAbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh WJEW C TO3UMLUUU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJI BBIABICHUS HOpoOJieM U HUX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KMUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIESITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4u B 00pa3oBaTEILHOMN
JEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIaH pEIIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUIA;

JIaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOM 3pyAHLHH B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJ€Th HABBIKAMM  TIO3HABATENIBHOM  peduieKCMM Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pPEQIIEKCUU Il OUEHKH CUTYalMH, BbIOOpa
BEPHOT'O PEIIEHUS;

YMETh OILICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEeATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTbl APYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYrUX HA OIIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTrOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS COJEpPKAHUS Y4EOHOTO TMpeaMera
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUEHTHPOBAHBI Ha OOECIEUCHHE
npoduibHOoro  oOydenust  oOydvaromuxcst  Owonmoruu. OHH — BKIIIOYAIOT:
cnenupuyeckue Il OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI IO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUBI JACATEILHOCTH IO
MOJIYYECHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3IMYHBIX YUE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3yiabTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA yueOHoro npeamera «buonorus» B 10
Klacce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB  NPUPOJBI W  pelIeHUH TpoOJeM  palrOHAIBHOTO
MPUPOJIONIOIB30BAHUS, O BKJIQJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHME CHUCTEeMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOTOJIaralIire OUOJIOTUYECKUE TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTabolu3M, TOMEOCTa3, CaMOPETYJISINSI, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PA3BHUTHE), OUOJOTHYECKUE TEOPHH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHtpax
MHOTOOOpa3usi ¥ MPOUCXOXKIACHUS  KyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emrnHOOOpa3usi MOTOMKOB TMEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YACTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TroMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHOU U3MCHYUBOCTHU H. . Bagunoga), PUHLIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O TIO3HAHMS, HUCIIOJIb3YEMbBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEPEHHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);



yYMEHUE BBIICTATh CYyIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpruOOB, pacTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJIOBEKAa, IPOILECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PAcTeHHH, KUBOTHBIX U YETIOBEKA, OMOIOTHYECKUX
MIPOIIECCOB: OOMEHa BeliecTB (MeTa0oIM3M), MPEeBpaIlleHUs] YHEPTUU, OpPOKECHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, MEH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATILHOTO PAa3BUTHS,
pPa3MHOXEHUS,  HWHAWBUAYaJTbHOTO  pPa3BUTUSA  opraHu3mMa  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O0 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOMJaMH KIETKH M HX
GYyHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX (QYHKIUAMH, MEXIY
opraHaMu M CHCTE€MaMU OpraHOB Yy pacCTeHHWH, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKUUSAMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalamu
oOMeHa BeIIeCTB, dTallaMi KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHIOM U (EHOTHUIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISIBJIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJISl JIOKA3aTEIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE peraTb OMOIOTUYECKUE 3a]a4H, BBISIBIISATH TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMU OMOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JI€NaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATH JIA0OpATOPHBIE M TpaKTUYECKHUe padoThl, COOMIOIATH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPATh WX OKCIICPUMEHTATHLHBIMHU
cpenctBamu, GOPMYIHpPYs IEb KCCICIOBAHUS, AHATU3UPOBATH TOJTYUYEHHBIC
pE3yNbTaThl U I€NIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe 1o OHoIorHu,
9KOJIOTUM W MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOJIbHBIX HAayYHBIX OOIIECTB, H
nyONWYHO  TPEACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYEHHYECKHUX

KOH(EPEHITUAX;
yMEHHE OIICHWBATh JTUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCICIOBAHUN B
obmacth  OWONOTMM W MEIWIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPaBIEHHOE M3MEHEHHE T'€HOMa M CO3/IaHWe TPAHCTECHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHambHON
JeSATENLHOCTH B 00JacTH OUOJOTHHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIayOsTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MpPOQEeccuu u
OpOAODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alMsIX CpPEIHEro
po(ecCHOHaTBLHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenmeTHble pe3ysbTaThl OCBOEHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJABl M PEIICHUH IKOJIOTMYECKUX
npoOJeM 4YelOoBEYeCTBa, a TakK€ B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOIOTIOIB30BaHUs, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIIECHHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOECKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpe/ieNeHUs] U TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATalOMIUX OUOJIOTUYECKUX
TEPMUHOB M TMOHATHM (BHUJ, 3KOCHCTeMa, Ouocdepa), OHOJIOrHUYECKHE TEOPUHU
(aBomouronHas teopust Y. JlapBruHa, CUHTETHYECKass TEOPUs SBOJIOLNN), YUEHUS
(A. H. CeBepuoBa — 0 myTax U HamnpaslIeHUsX 3Bosronuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus JIk. Xapmu u B. BaiinOGepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuJIbl 3HEpPruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMHM  HAyYHOrOo  TIO3HAHMI,
HCIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00BEKTOB U 3KOCUCTEM
(omucaHue, u3MepeHue, HaOJI0JeHHe, SKCIEPUMEHT), CIOocOOaMu BBHISBICHHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BHUJOB, OHOT€OIEHO30B,
HPKOCUCTEM U Ouochepbl, CTAOWIM3UPYIOIIETO, MBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOTrO u CUMIIaTPUUECKOTO
BUJI000pa30BaHus, BIUSHUS JBHXKYLIUX CHJI SBOJIFOLMU HA T€HO(OH] MOIMYJISILHH,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsI, YepeJOBaHMs HalpaBICHUMA
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MpOIECCAaMU HBOJIIOLUH,
JBIKYIIMMHM CHJIAMU AHTPOIIOr€He3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOICHUAMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  MPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHUs, aOMOTHYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€il  OpraHM3MOB B  COOONIECTBaXx,
aHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEW MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsI JOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYEeCKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpasus BHUAOB H
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPO/IBI M YEIOBEUYECTBA,

YMEHHE peraTb OMOIOTUYECKUE 3a]]a4H, BBISIBISATh IPUIUHHO-CIIEICTBEHHBIC
CBSI3U MEXJ1y UCCIIEyeMbIMH OMOJIOTUYECKUMU MPOLIECCAMU U SIBJICHUSIMHU, JI€1aTh
BBIBO/IbI ¥ IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M TpPAKTUYECKHUE padoThl, COOMIOAATH
MpaBuiia rpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATH HX HSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOpMyJIupys LEejdb HCCIECJOBAHMs, AaHAJIU3UPOBATH I1OJyYECHHBIE
pe3yJbTaThl U I€NaTh BBIBOIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON padoTe mo OHOJIoTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  NOPEACTaBIATh  MOJIYYEHHBbIE  PE3yJIbTaThl HA  YYEHHUUECKHUX
KOH(DepeHIUsX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETOBEKa
U YEeJIOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBHUIX M CIOCO0aX MPeaOTBpAICHUS
rJ100aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyayuied mpodeccuoHanbHON
JeSITEIbHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, PUPOIOTIOIb30BAHNS, METUIIHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOIO XO34HCTBa, IMHILIEBOM
IPOMBIIUIEHHOCTH, YINIyOJIATh I103HABAaTEIbHBIM MHTEPEC, HAINpPABICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun ©  MPOJOIDKEHHUE
OMOJOTMYECKOr0 00pa3oBaHUsl B OpraHU3alUsaX CPEeIHEro Mpo(ecCHOHATBHOIO H
BBICIIIET0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbie | IIpakruyeckn
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl pecypebi
1 buonorus xak Hayka 1
2 JKuBble cucTEMBI M UX U3YUYEHUE
3 buomnorus knetku 0.5
4 XHUMHUYECKash OpraHu3anus KIeTKN 10 1
5 Crpoenue 1 pyHKIUHN KICTKU 8 2
6 OOMeH BelecTB U MPEBPAIllEHUE SJHEPTUU B 9 |
KIIETKE
7 Hacnencreennas nundopmanus u 9 0.5
peanu3zanus €€ B KIETKE '
JKu3HEeHHBIN IUKIT KIETKH 6 1
9 CrtpoeHure u QyHKIMH OPraHU3MOB 17 1.5
10 Pa3sMHOkeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
M3MEHUYUBOCTHU OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 1
14 I'eneTtuka yenoseka 3 0.5
15 Cenekuusi OpraHnu3MoB 4 1
16 buoTexHonorus u cuHTeTUYECKask OUOIOT s 4




17

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabubie | IlpakTnyecku
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypcsbl
| 3apoKIEHUE U Pa3BUTHUE 3BOTIOLMOHHBIX 4
MPEJCTaBICHUN B ONOIOTHH
2 MuxkposBonronus U €€ pe3ysbTaThl 14 2
Makpo3BoJIIOIIUS U €€ pe3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHU3MOB U HAaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 OpraHu3Mebl U cpeqia OOUTaHUS 1.5
DKOJOTHS BUJIOB U MOMYJISIIHI 0.5
DKoJ0rus COOOIIECTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBbI
10 Buocdepa — rimobanbHast sKkocucTeMa
11 YenoBek U OKpy:Karoas cpeaa
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KoHTpo/bHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

buonorus kak KOMIICKCHAs HAyKa U Kak
4acTh COBPEMEHHOTO 00IIeCTBa

JKuBbIe CUCTEMEI U KX CBOMCTBA

ypOBHCBaH OopraHu3anusa )XUBbIX CUCTEM

WcTtopust OTKpBITHS U U3YYEHUS KIIETKH.
Kinerounas Teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuueckas pabora
«3yueHnne MeTo10B KJIETOYHOU OMOJIOTUI
(xpomatorpadusi, anextpodopes,
muddepennmanbaoe eHTpudyrupoBaHue,
[T1IP)»

0.5

XUMHUUYECKUN COCTAB KJIETKHA

MI/IHepaHBHHC BCIICCTBA KIICTKH, UX
Ouoyioruyeckas POJib

OpraHI/I‘leCKI/Ie BCIICCTBA KJIICTKU — OeJIKHU.

JlabopartopHas pabota «O6HapyxeHue
OEIKOB C TTOMOIIIBIO Ka4eCTBEHHBIX
peaxkuun»

0.5

CaoiicTBa, k1accupukanus u QyHKIIHHA
0enKoB




OpFaHI/I‘IeCKI/Ie B€IICCTBA KIICTKH —

10
YTJIEBOIBI

1 Opranuyeckue BEIECTBa KIETKH —

JIUTTHTBI
Hyxnennossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabora «ccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB)

13 Crpoenue u pyukuun ATO. [Ipyrue
nykineosunrpudocharsr (HTD)

14 CexsenupoBanue JTHK. MeTo bt
T€HOMUKH, TPAHCKPUTITOMUKH, IPOTEOMHUKHU

15 Mertoap! CTPYKTYpHO# OHOI0THN

16 Tune! knerok. [IpokapuoTndeckas KiieTka
CrpoeHne 3yKapuoTHYECKOM KIIETKH.

17 [IpakTudeckas padora «/3yueHue cBOMCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBepXHOCTHBIN anmnapar KIeTKU
OpnoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTrueckas padota «3ydeHne 0.5
JIBUKEHUSI IUTOTIIIA3MBI B PACTUTENbHBIX
KIIETKaxX»

[TosryaBTOHOMHBIE OpTaHOUbI KJIETKU:

20 MUTOXOHJIpUH, MacTusl. JlabopaTtopHas 0.5
paborta «HMccnenoBanue mia3Monusa u '
JIETIa3MOJIH3a B PACTUTENIbHBIX KIETKAX»

21 HemeMm0OpanHbie opraHou/Ibl KIETKU




22

Crpoenue u GyHKIIUU sapa

23

CpaBHuTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydyeHne cTpoeHus KIETOK Pa3IndHbIX
OpPTaHU3MOBY»

0.5

24

AccuMuisiys ¥ AUCCUMUIISILUS — JIBE
CTOpPOHBI MeTabonu3mMa. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIuTH4EeCKOM aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIIa3bl WK
KaTajasbl)»

25

DepMEHTaTUBHBIN XapaKTep peakuu
KJIETOYHOT0 MeTabonusma. JlaboparopHas
pabota «M3y4yeHnue GpepMeHTaTUBHOTO
paclLIeIIeHHs EPOKCUIa BOJOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAaX»

0.5

26

benku-akTuBaTOPHI U OEIKU-UHTUOUTOPHI

27

ABTOTpOQHBIN THIT 0OOMEHA BEIIECTB

28

dotocunres

29

XemocuHrtes. JlJaboparopnast pabota
«CpaBHeHHE MpOLEcCOB (POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHnu3Mbl. Buasl OpokeHusl.
JlaboparopHast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U TBIXaHUS

31

AdpOoOHBIE OPTaHU3MBIL. DTaIb
JHEPreTHYecKoro ooMeHa

32

DHeprusi MeMOpaHHOTO TpaJueHTa




npotoHoB. Cunate3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuyHOro CHHTE3a
34 Tpanckpunius — matpuusslii cuare3 PHK
35 Tpancasauus u e€ Tansl
16 KoaupoBanue amuHokuciiot. Poib
prubocoM B OMOCHHTE3E OenKa
37 Opranu3zaiusi TeHoOMa y IpOKapuoT U
3yKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB y 3yKapHOT
Bupycsl — HeksieTouHble HOpMBI KU3HHU U
39 obnuratHele napa3uThl. [IpakTHueckas 0.5
pabota «CoznaHue MoJeNIu BUPYCa»
40 BupycHsle 3a0051eBaHus YellOBeKa,
KHUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMH U MEIUIINHE
42 JKu3HEeHHBIN UK KIIETKHA
43 Matpuunsiii cuntes JJHK
Xpomocomsl. JITaboparopnast pabota
44 «M3y4yeHne XxpoMoCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 Jlenenune KIeTKH — MHTO3
Tunel knerok. KapuokuHes v IUTOKHHES.
46 JlabopaTtopHas pabota «Habmronenue 0.5

MHTO3a B KJICTKaX KOHYMKa KOPCIIKa JIyKa
(Ha TOTOBBIX MUKpOIpENapaTax)»




47

PGPYJ'ISIHI/IH JKHU3HCHHOI'O NUKJIa KJIICTOK

48 Opranusm Kak eMHOE 11EJI0€

49 Txanu pacrenwuii. JlaboparopHas padora 0.5
«3ydyenue TkaHel pacTCHUN '
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlaGopartopHas pabota «/3yueHue TkaHei 0.5
KUBOTHBIX»
Opransl. Cuctemsl opraHoB. JlaboparopHas

51 pabora «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHusD»

52 Onopa Tena opraHu3MoB

53 JIBu>KeHne OpraHu3MoB

54 IInuranue opranu3sMoB

55 IInTanue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenbHas cucTeMa 4eaoBeKa

56 JpIxanue opraHnu3MoB

57 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
YeJI0BeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cuctema o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3zmMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema 4enoBeKa

63 Pa3znpaxxumocTs 1 perymsuus y

OpraHu3MoOB




['yMopanbHas perymsius 1 SHAOKpUHHAs

o4 CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @OpMBI pa3sMHOKEHHS OPraHU3MOB

66 [TonoBoe pa3zMHOKEHNE

67 Meiio3
I"ameTorenes. OOpazoBaHKe U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 0.5
«M3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpernapaTax»

69 WupuBuayanbHOE pa3BUTHE OPTAaHU3MOB —
OHTOTCHE3

70 3akJajKa OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE KUBOTHBIX.

71 JlaGoparopHas paboTa «BrisBneHHne 0.5
MIPU3HAKOB CXOJICTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX)
PazMHOeHHE U pa3BUTHE PACTEHUI.

72 JlaGoparopHas pabota «CTpoeHHEe OpraHoB 0.5
Pa3MHOXKEHHUs BBICIIMX PACTCHUI»

7 HcTopusi cTaHOBIEHUS U Pa3BUTHUS
TeHETUKH KaK HAyKu
OcCHOBHBbIE TIOHATHUS U CUMBOJIbI T€HETHUKH.

74 JlabGopaTopHas pabota «JIpo3zoduna kax 0.5
O00BEKT T€HETUUYECKUX UCCIIETOBAHUID
3aKOHOMEPHOCTH HACTIEIOBaHUS

75 NpU3HaKoB. MoHOTHOpHIHOE 0.5

ckpemuBanue. Ilpaktuyeckas padbora




"U3ydeHnne pe3yapTaTOB MOHOTHOPHIHOTO
CKpelnuBaHus y Apo30duisr"

HI/ITOJ'IOFI/I‘-IGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpEIIMBAHUS
77 Ananusupyouiee ckpeuuBanue. Hernomnnoe )
JOMUHHPOBAaHUE
JuruOpuiHoe CKpeuBaHue.
73 [IpakTuyeckas padora «M3ydyeHue 1 0.5
Pe3yJIbTATOB TUTUOPUIHOTO CKPEIIUBAHUS '
y Ipo30(uIIbD
79 HuTomornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEeUIMBaHUs
80 CuensieHHOE HaclieIOBaHUE TPU3HAKOB 1
81 XpOMOCOMHas TEOPHSI HACTEACTBEHHOCTH 1
82 I'eneruka nona 1
83 T'enoTun Kax 11€JI0CTHASA CUCTEMA 1
%4 ['eneTnueckuii KOHTPOJb PA3BUTHS |
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
25 M3MeHUYMBOCTH MPU3HAKOB. BHibl )
W3MEHYUBOCTH
86 MoudukanoHHas N3MEHYUBOCTD 1
BapuauvonHsslii psii 1 BapualMOHHAs
KkpuBasi. JlabopaTtopHas paboTa
%7 «HMccnenoBanne 3aKOHOMEPHOCTEN 1 0.5

MOJIU(UKAITIOHHONH N3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»




88

I'emoTnnuueckass H3MEHYUBOCTb.
KoMOuHBaTHBHAS N3MEHUMBOCTE

&9

MyTanuoHHast U3MEHYUBOCTb.
[IpakTuueckas padbora «MyTtauuu y
po30( bl (Ha TOTOBBIX
MHUKpOIIpenaparax)»

0.5

90

3aKOHOMCpHOCTI/I MYTAllMOHHOI'O ITpoIIecCa.
ONUreHEeTHUKA U SITUTSHOMHUKA

91

I'enetuka yenoseka. [IpakTuyeckas pabora
«CocTaBieHue U aHAIU3 POIOCIOBHOID)

0.5

92

MeTtoasl METUIIMHCKON T'€HETUKHA

93

3HayeHNe MEIUIIMHCKON TCHETUKY B
MIPEAOTBPAIIEHUH U JICUCHUH TEHETHICCKUX
3a00JIEBAHUN YETIOBEKA

94

OCHOBHBIE TTOHITHS CCJICKIINU.
JlabopaTtopHas pabota «/3y4ueHue copToB
KYJIbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX
KHUBOTHBIX»

0.5

95

MeTobl CeIeKIMOHHOM paboTHI.
JlabopaTtopHas pabota «3yueHue MeTo/10B
CEJIEKIIUU PACTECHUIN»

0.5

96

JlocTrKEeHMsI CENEKIUU pacTEHUI U
KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHUE U UCTI0Ib30BaHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka U OTpacib
npou3BojicTBa. [IpakTuyeckas pabora

0.5




«3ydyeHne 00bEKTOB OMOTEXHOIOT I
99 OcHOBHBIE HAMPABICHHUS CHHTETUICCKON 1
ouosorun
100 XpOMOCOMHas1 U T€HHasl HHXEHEPUs 1
101 Menuiackue OMOTEXHOIOTUI 1
102 Pesepsubiii ypok. [ToBTOpeHue, |
000011IeHNEe, CUCTEMATH3aI1s SHAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne Jara uudposbie
/i Tema ypoxka Beero Konrtpoubnbie | IIpakTnueckmue | H3y4eHH 0GpazoBaTEIBHBIE
padoThI padoThI s pecypesI
1 OpomtononHas Teopus Y. Jlapsuna 1
) JIBUoKyIIIMe CUJIbl HBOJIIOLIUU BUIOB 110 Y. 1
Hapsuny
3 boprba 3a cymecTBoBaHME, €CTECTBEHHBIN )
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
3BOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MpoIecca: 1
MUKPO3BOJIIOLUS U MaKpO3BOJIIOLUS
6 [lonynsuus — snemeHTapHas eAMHNALIA 1
IBOJIIOLIUU
3aKOH reHeTUYECKOro paBHOBecus Jx.
7 Xapnu, B. Baiin6epra. Jlaboparopnas 1 0.5
pabota «BblIsBIeHNE U3MEHYHBOCTH Y '
oco0eil 0JTHOro BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOIUN 1
9 Oddext ocHoBatens. dpdext I
OyTBUTOUYHOTO TOPJIBILIKA
10 Murpauuu. N30y nomyisuui: 1
reorpaguyeckas, Onojorunyeckas
11 EcrecTBeHHBINH 0TOOP — HANpaBISIOIIUIA 1




(bakTop BOIOIUHI

12

[TostoBoit 0TOOP

13

[IpucnocoOaeHHOCTh OPTaHU3MOB KaK
Pe3yIBTaT MUKPOIBOTFOITIH.
JlabopaTtopHast pabota «3yuenue
apoMop(}030B U HINOANATITAIIIH Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Tpumeps! mpucIOCOOIEHUH y OpraHU3MOB:

Mopdosoruueckue, (Hu3noIoruuecKue,
OMOXMMUYECKHUE, IIOBEICHUECKHUE.
JlaGopartophas pabota «IIpucnocoGnenus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1[EJI€CO00PA3HOCTHY

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaGopatopHas paborta «CpaBHEHUE BHJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CtpykTypa BUaa

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOIFOIHH

18

CBs3b MUKPO3BOJIIOIWHU U SITHACMHUOJIOTUHN

19

Makpossomronus. [laneonronornyeckue
METO/bI U3YUYECHUS HBOJIFOLUU

20

buoreorpaguuecknue MeTobl H3y4EeHUS
IBOJIIOLIMH

21

OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOp(hOIOrHYecKre METOIbl U3YUECHUS
IBOJTIOINH

22

MoneKyJIapHO-T€HETUYECKHUE,




OMOXHMUYECKHE U MaTEMAaTHYECKHE
METObI U3YUCHUS 3BOJTIOINN

23 OO611re 3aKOHOMEPHOCTH SBOJTIOLUU

24 AnanTuBHas paguanys. HepaBHOMEepHOCTH
TEMIIOB 3BOJIIOIUU

25 Hayunble runote3bl npouCcXoxaCHUS
JKU3HU Ha 3emJie

26 JloHay4HbIe IpeACTaBICHUS O 3aPOXKICHUU
KU3ZHU

7 OCHOBHBIE Tarnbl HEOPTAHUYECKON
SBOJTIOIIAA

28 ['unoTesbl 3apoxieHus KU3HU
Ucrtopus 3emiin 1 MeToAbl €€ N3yUYEHUSI.

29 JlaGopatopHas pabota «3yuenue u 0
ONMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX o
OpraHU3MOB)

30 HauanbHbie 3Tansl opraHnyecKoin
3BOJIIOLUU

31 OBOJIIOLIHS DYKAPUOT
OCHOBHBIE 3Tarbl YBOIOIUN

1 pactutensHOTO Mupa. [IpakTHdeckas 0
paborta «M3yuenune ocoOeHHOCTEH o
CTPOEHHS PAaCTECHHUM Pa3HbIX OTJECIOBY

1 OCHOBHBIE 3Tarbl YBOJIOIUN KUBOTHOTO
MHUpa

34 DBOJIIOLMS )KUBOTHBIX. [IpakTHdeckas 0.5

pabota «13y4ueHne ocoOeHHOCTEH




CTPOCHUS ITO3BOHOYHBIX JKUBOTHBIX»

PazButue xu3uu Ha 3emMIie Mo spam u

35
nepuoiam

36 MaccoBblie BEIMUPaHUSI — HKOJIOTHYECKUE
KPHU3HCHI MPOIILIIOTO

37 CoBpeMEHHbIN HKOJIOTHYECKUN KPU3ZHUC, €T0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CUCTEMATUIECKUE TPYIIIIHI
OpraHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O 4YeJIOBEKe

41 PazBuTue npencraBnenuii o
MIPOUCXOXKICHUH YEJIOBEKa
MecTo yenoBeka B CUCTEME
oprannyeckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocobeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YEJIOBEKa, CBSI3aHHBIX C
MPSIMOXO0XKIACHUEM

43 JIBY>Ky1liMe CUIIbl aHTPOIIOTeHE3a

44 CooTHotIeHne OUOJIOTHYECKUX U
COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [Taneorenerrka U nmajeOreHOMHKA

47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa

48 Yenoseueckue pacel. [Ipaktnueckas 0.5

pabota «M3ydyeHne 3K0I0rnuecKux




aJanTalnyil 4eJIoBEKa

MC)KI[I/ICHI/IHJII/IHapHBIG METOAbI

49 1
AQHTPOMOJIOTUI

50 3apoKaEHUE U Pa3BUTHUE 3KOJIOTUU 1
Mertoas! 3konoruu. Jlabopatopnas padora

51 «3y4eHne METOI0B HKOJIOTHYECKUX 1 0.5
UCCIICIOBAHUI

5) 3Ha4yeHue SKOJIOIMYECKUX 3HAaHUN 1JIs1 1
YyeyoBeKa

53 Okosnorudeckue GpakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 sKosiornyeckuit pakrop. JlabopaTopHas | 0.5
pabora «BbisiBeHue npucnocobieHui '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue (akropsl. Temneparypa
KaK 9KOJIOTUYECKUH (PaKTop.

55 JlabopaTtopHast pabota «BoisBienue 1 0.5
pUCTIOCOOICHUI OPraHU3MOB K BIHSHUIO
TEMIEPATypPbD»
AbuoTtnueckue pakropsl. BiaaxkHOCTb Kak

56 sKoJoruueckuii paxrop. JlaboparopHas 1 0.5
paboTta « AHATOMHYECKHUE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl 00uTaHUsI OPraHU3MOB 1

58 buonornyeckue puTmMbl 1

59 ’KuzHeHnHble pOpMBI OPraHU3MOB 1

60 BuoTtnueckue hakropsl 1




3HaueHre OMOTHYECKNX B3aUMOIEUCTBUMN

61 JUJISL CYIIECTBOBaHUS OPraHU3MOB B CpEJIe
obuTanus

2 DKOJIOTUYECKHE XapaKTEPUCTUKU
TOITYJISITIAH
OCHOBHBIE TIOKA3aTENU MOMYJISLINN:

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBAasI CTPYKTypa
OcHOBHBIE TIOKA3aTeNN TMOMYJISIIHN:

64 POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUN

65 DKoJoruveckasi CTpyKTypa MonyJsiuu

66 JvHamuKka nomyJisiiuu 1 €€ peryJisiius

67 KpuBble pocTa 9iCIEHHOCTH MO JISIIHH.
KpuBbie BEKHBaHUS
DKoJioruueckast HuIla Buja.

68 JlaboparopHas pabota «IIpucnocobnenus 0.5
CEeMSIH PaCTEHUHN K pacCeICHUIO»

69 Bun xak cucrema nonyJisinuin

70 3aKOHOMEPHOCTH MOBEJCHHS U MUTpaLIui
YKUBOTHBIX

71 Co00111€CTBO OpPraHN3MOB — OHMOIIEHO3

72 DKocucrema Kak OTKpbITasi cUCTeMa

7 KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHUCTEMBI

75 DKOJIOTHYECKUE MUPAMUIbI




76 N3meHeHust cOo0IIECTB — CYKIIECCUH

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOpPEN U OKEaHOB

73 [IpupoHbie 5KOCUCTEMBL. DKOCUCTEMBI
TYH/Ip, JIECOB, CTENEH, ITyCThIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI

20 Ypboskocucremsl. [IpakTudeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
9KOCHUCTEMAaxX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HBIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpTraHU3MEHHOM, MOMYJISIIIHOHHOM U
SKOCHUCTEMHOM YPOBHSIX

23 Buocdepa — oOmiennanerapHas 060104Ka
3emin

84 Yuenne B. U. Bepuanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BemecTs u
OMOTEOXMMHYECKUE ITUKITHI

%7 3oHansHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocth 6nochepsr

89 DKOJIOTHYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BoszneiicTBue yenoBeka Ha Ouochepy




AHTpPOIIOr€HHOE BO3JEHCTBUE HA

o1 paCTUTENBHBIN U KUBOTHBIA MU 1

92 Oxpana npupojsl 1

93 OCHOBHBIE TIPUHIIMIIBI YCTOHYNBOTO 1
Pa3BUTHS YEJIOBEUECTBA U TIPUPOIBI
ParmonansHo€ MpUPOIOOIb30BAHNE U

94 COXpaHEeHHE OMOJIOTHYECKOTO 1
pa3zHooOpasus 3emin

95 Q§o6meHHe 1o TeMe « MHUKPOAIBOIIONHUS U 1
e€ pe3ynbTaTh»

96 O6061eHne o TeMe « Makpo3BOTIOIUS U |
e€ pe3yJIbTaThl»

97 O6061menue no teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HU HA 3eMiIe»

08 O606menue no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOTEHE3)

99 O6o00611eHne 10 TeMe «DKOJIOTHsI — HayKa O 1
B3aMMOOTHOIIEHUSX OPIaHU3MOBY

100 O0600menue no reme «Opranu3Msl U cpena 1
oOuTaHUS»

101 O6o61ueHIEe 1o TeMe «DKOJIOTHS BUJIOB U i
TIOTTY JISTITHF

102 O6o06menne no Teme «brocdepa — |
riio0anbHast 5KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWS OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o01ero
o0pa3oBaHus

ChopMHUPOBAaHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHH B CHCTEME
€CTECTBEHHbIX HayK, B dbopMupoBaHUH COBPEMEHHO
€CTEeCTBEHHOHAYYHOUW KapTUHBI MUPA, B O3HAHUU 3aKOHOB MPUPOIBI U
pEeUIeHUN KU3HEHHO BAXKHBIX COIMAIBHO-3TUYECKHUX, YKOHOMUYECKHUX,
9KOJIOTHYECKUX MPOOIIeM YeIOBEUeCTBa, a TAKXKE B PELUICHUH BOIIPOCOB
palMoHATBHOTO MPUPOIOTIONIH30BaAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOINICHUS K TPUPOJIE, OOLIECTBY, YETOBEKY; O BKIAAEe POCCUUCKUX U

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHH

Bnanenue cucremoii 3HaHMH 00 OCHOBHBIX METOJaX HAyYHOTO
[IO3HAHUS, UCIOJIb3YEMBbIX B OMOJIOIMYECKHX HCCIIEAOBAHUIX MKUBBIX
00BEKTOB M d3KocucTeM (ONuCaHUe, W3MEpEeHue, MPOBEACHUE
HaOJroIeHuil); crmocobaMu BBIABICHUS W OLIGHKH AHTPOIOTE€HHBIX
W3MEHEHUH B PUPOJIE.

YMeHHe BBIIBUTaTh THIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHHBIMU
cpeacTBaMu, (GOpMyJHpys 1ellb HCCIEIOBaHUs, aHaJIU3UpPOBATh
MOJTYYECHHBIE PE3YJIbTATHI U JIEIaTh BHIBOJIBI.

BblsiBieHHEe 3aBUCMMOCTH MEXIy HCCIEIyeMbIMH BEJIMYMHAMU,
00BsSICHEHUE TIOTYYCHHBIX Pe3yJIbTAaTOB U (hOPMYITHUPOBAHHE BEIBOJIOB C

UCIIOJIb30BAHUEM HAay4HBIX IIOHATHM, TEOPUM U 3aKOHOB

VYMeHne BIaJeTh CHUCTEMOH OHMOJOrMYecKMX 3HAaHUH, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OUOJIOTHYECKUE TEPMHMHBI M TOHATHSA
(KM3Hb, KJIETKA, TKaHb, OpTraH, OPraHu3M, BHUJI, TOMYJISLHS, YKOCUCTEMA,
onoreHo3, Ouocdepa; METadOIM3M, TOMEOCTa3, KICTOUHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONONMMEpBI, JUCKPETHOCTb, CAMOPETYJIALS,
CaMOBOCIIPOM3BEICHHE, HACJIEJCTBEHHOCTD, W3MEHYHBOCTD,
HHEPro3aBUCHUMOCTb, POCT U PA3BUTUE);

Ouosiornyeckue Teopuu: kiaerouyHas teopus T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHAJIbHO-CEJIEKTUBHOTO UMMyHHTeTa 1.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojsbiiieBoro cxoactBa K. bapa, sBomrormonHas

teopust Y. JlapBHHA, CHHTETHYECKasl TEOPHUs HBOJIIOLUHU, TEOpUs




antporioreHeza Y. JlapsunHa; Teopusi O6moreornieHo3a B.H. Cykauépa;
yuenne H.M. BaBuioBa o meHTpax MHOTOOOpasus U MPOUCKOXKICHHS
KyJbTypHbIX pacTeHuid, ydyenue A.H. CeepuoBa o0 mnNyTtax u
HaTpaBIICHUSX dBONIONNH, yaeHue B.M. Bepranckoro — o 6uocdepe);
3aKOHBI (€IMHOOOpAa3Hsi MOTOMKOB MEPBOTO MOKOJICHHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCHUMOTO HacjeJIoBaHHs Tpu3HakoB I'. Mennens;
CLUEIUICHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLICHUS CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKMX PSAI0B B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuioBa; reHetmueckoro paBHoBecus Jx.
Xapmu u B. BaiinOepra; 3apopgsimeBoro cxozactBa K. bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mrosuiepa);

NPUHIUIBI (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH);

npaBuia (Muaumyma 1O. JInbuxa, SKOJOTHYECKON TMUPAMHIBI YHCEII,
01oOMacchl U YHEPTHUH);

runote3bl (koamepBaTHod A.W. Omnapuna, mepBuvHOro OynnoHa JIXK.

Xonpetina, mukpocdep C. Dokca, prubdo3uma T. Uek)

YMenue pemiaTtb IOHUCKOBBIC OHOJIOTHYCCKHUE 3a4a4l, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBsA3U MCXKIOY HCCIIEAYyEMBbIMU
OMOJIOTHYCCKUMH OGT:CKTaMI/I, mnmponeccamMm W ABJIICHUAMU; OCIIATh
BbIBOAbI U ITPOTrHO3bI HA OCHOBAHUM ITOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIUMBAHHWA JIA PA3HBIX THUIIOB
HACJICAOBAaHUS INPU3HAKOB Yy OPraHu3MOB, COCTABJIAATH CXCEMBI IIEPEHOCA

BCHICCTB U DOHEPI'UU B SKOCUCTEMAX (HCHI/I IIUTaHWA, ITUIICBBIC CeTH)

YMeHue yCTaHaBIUBaTh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMSIMU: OpPraHOMIOB, KIETOK pa3HBIX TKaHEH, OpraHaMu |
CHCTEMaMH OpPraHOB y pACTCHHH, JKMBOTHBIX M YEJIOBEKa; MEXIY
JTanaMu OOMEeHa BEIECTB; ATallaMH KJIETOYHOTO LUKJIA U KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi YMOPHOHAILHOTO Pa3BUTHS; TEHOTHIIOM
u (QeHorunoMm, ¢eHotunoM U (pakTopamMu cpeabl  OOUTAHMS,
IpoLeCCaMy  JBOJIIOIMM;  JIBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHUCIIOCOOJIICHUSIMH K HHUM

OpraHnu3mMoB

YMeHue BBIIEIATh CYIIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK IPOKAPUOT U FYKAPHUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOTEOIIEHO30B, YKOCUCTEM W
Omocepsl; CTPOCHUS OPraHOB U CHUCTEM OpPraHOB PACTCHHIA,
JKUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEIEATEIBHOCTH, POTEKAIOLINX

B OpraHnu3Max paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOJOTrHYSCKUX




mpoiieccoB: oOMeHa BemecTB (Merabonu3Mm), uHpOpManuu U
NpeBpalleHUs SHEPTHH, OpO’KEHUs, aBTOTPOPHOTO U TeTepoTpodHOro
TUTNIOB MHTaHUs, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meiio3a,
raMeToreHesa, AMOpHOTeHe3a, MOCTAIMOPHOHAIBFHOTO  Pa3BHUTHS,
Pa3sMHOXKEHUS, WHAWBUIYAIbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHes3a),
B3aUMOJICUCTBUSL T'€HOB, TIE€TEPO3UCA; JEWCTBHUM HCKYCCTBEHHOI'O
orbopa, CTaOWIM3HMPYIOLIETO, JBMXKYIIETO W Pa3pbIBAIOLIECTO
€CTeCTBEHHOT0 0TOOpa; ayuionaTpU4eckoro ¥ CHMIIATPHYECKOTO
BU000Pa30BaHMs; BIMSAHUS JBMOKYIIUX CHJI SBOJIOIMH HAa TeHO(OHI
MOMYJISIIIK;, TIPUCTIOCOOJICHHOCTH OPraHu3MOB K cCpelae OOMTaHHA,
Yepe/IoBaHMs HAIMPABICHUH HBOJIOIUHN, KPYrOBOPOTa BEIIECTB U

IMOTOKAa S3HCPTHU B DKOCUCTEMAX

ChopMHPOBAaHHOCT YMEHHS BBIACTATH CYIIECTBEHHBIC IPHU3HAKH
BUPYCOB, KJETOK NPOKAapUOT W DYKAPHOT; OIJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJOB, OMOT€OIIEHO30B M JKOCUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJeTKe, (OTOCHHTE3a, IIACTUYECKOTO M HHEPreTHUecKoro obOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHHsS, pa3BUTUA U
Pa3MHOXKEHHUS, UHIMBUIYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 3a CylIecTBOBAaHNE, ECTECTBEHHOTO 0TOOPa, BUI000OPa30BaHH,
PUCTIOCOOICHHOCTH OPraHUu3MOB K Cpeie OOWTaHWs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHHUI B 3KOCHUCTEMAax
CBOEH MECTHOCTH, KPYTOBOPOTa BEINECTB W NPEBPAIICHUS SHEPTUH B

ouocdepe

YMmeHune UCIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOrMYECKYI0 TEPMHUHOJIOTHUIO M CUMBOJIMKY JUIsl JOKa3aTesIbCTBa
POJCTBA OPraHMW3MOB Pa3HBIX CUCTEMATUYECKUX TIPYII; B3aHMOCBS3H
OpraHM3MOB U Cpeapl OOWTaHUS; €IWHCTBAa YEJIOBEUECKHUX pac;
HE0OXOIMMOCTH 3JI0pPOBOT0 00pa3a )KM3HH, COXPAHEHUS Pa3HOOOPa3Hs
BUJOB M HKOCHCTEM KaK YCIOBHSA COCYLIECTBOBAHHS IPUPOIBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICPKAHUS;, WHTEPIPETUPOBATH ITUYCCKUE ACIEKTHI COBPEMEHHBIX
UCCIICIOBaHWA B~ OWONIOTMM,  MEOUIIMHE,  OHOTEXHOJIOTHU;
paccMaTpuBaTh rio0abHbIC IKOJIOTHYECKUE poOIeMBI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO
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HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UA

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

brnonorns xak HayKa. JKuBnIle ccTeMBI U X HN3YUCHUC

1.1

CoBpemeHnHass Ouonoruss — KOMIUIEKCHAas Hayka. bHOIOTHYecKHe HayKu U
HN3y4acMbIC HMHU Hp06J'I€MI)I. CDYH)IaMeHTaJ'IBHI)IG, IMPUKIAAHBIC KW ITOHMCKOBBIC
HAYYHBIC UCCIIEIOBAaHUS B OMOJIOTHH.

3HavueHne Owonaorud B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueill. 3HaueHHWe OWMOJIOTHH B
MPAKTUYECKON JEesATeIbHOCTH 4YeJlOBEeKa: MEAUIIMHE, CEeIbCKOM XO3SHCTBE,

IIPOMBINUIEHHOCTH, OXPaHe IPUPOABI

1.2

JKuBble cucTembl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€IUHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb, CJIOKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIIPOM3BEICHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHHM3alMM >KUBBIX CUCTEM: MOJIEKYJSIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOIYJISAIUOHHO-BUI0BOM, 5KOCHUCTEMHBIN
(buoreonenoTnueckuii), OmocdepHsiid. IIporeccrr, MpoUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

1.3

Metoael Ouonoruueckor Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MmeraaHanu3. lloHsatue o 3aBUCMMOM M HE3aBUCUMOMU
nepemeHHoOM. [InmanupoBanue skcnepumenTa. [locTaHOBKAa M MpoBepKa TMIOTES.
HyneBast rumore3a. [lonsatue BBIOOpKM u €€ mocToBepHOCTh. Pas3bpoc B
Ouosorndeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYUYEHHBIX pPE3yJIbTaTOB.
IIpnunHBl MCKaXKEHMsI pe3yJbTAaTOB JKCIEepUMeHTa. lIOHATHE CTaTHCTHYECKOro

TECTa

Kietka xak Ouonorudeckas CUCTEMA

2.1

Knerka — cTpykTypHO-(yHKIMOHAIbHASL €JUHULA >KUBOrO. VcTOpHs OTKpBITHA
kietku. Paborer P. I'yka, A. JleBenryka. Kinerounas teopus (T. LIBann, M.
Inetinen, P. BupxoB). OCHOBHBIE IOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHH.
MeTobl MOJIEKYJIIPHOHM M KJIETOYHOW OMOJIOTHN: MUKPOCKOIIUS, XpOMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe

eHTpUyTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- U yJIIbTPaMHUKPO3JIEMEHTHI. Bona u

e€ poiib KaK PAcTBOPHUTENS, PEareHra, y4yacTue B CTPYKTYPUPOBAHUU KIIETKH,




Terioperyisaunu. MuHepanabHble BeleCTBa KJIETKH, UX OUOJIOTMYEcKash pOJib.
Ponb KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMHHOKHCIOTHBIH cocTaB  OEJKOB.
Crpykrypbl OenkoBoi Mousiekyibl. [lepBuuHas cTpykTypa Oeiika, NenTUHAs
CBsI3b. BTOpuuHas, TpeTHuHas, uYeTBEpTUYHAs CTPYKTyphl. JleHaryparusi.
CoiicTBa 6enkoB. Knaccuduxanus 6enkos. buonornueckue GpyHKInn 6€IKOB.
VYrneBoabl. MoHOcaxapubl, JUCAXapuabl, OJUrOCAXapUAbl U MOJIHUCAXAPUIDL.
OOmmit  mmaH CTpoeHus W (PU3NKO-XUMHUYECKHE CBOWCTBA  yTJIEBOJIOB.
buonornueckue GyHKITUU YTIIEBOOB.

Jlumuaer. T'mapodunsHo-THIpOdPOOHBIE CcBoOMcTBA. Kitaccudukamms JHAMHUIOB.
Tpurnunepuasl, ¢GochoNUnuabl, BOCKH, CTEpOubl. buonormdyeckue QyHKIIMH
munuaoB. O0mue cBoWCcTBa OMOIOTUYECKUX MEMOpPaH — TEKy4ecTh, CIOCOOHOCTh
K CaM03aMBbIKaHHIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. [lpuamun kommiementaproctu. Ilpasuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynxkuuu JJTHK.
Bunst PHK. ®yukiun PHK B kietke.

Crpoenne wmomekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonornueckue ¢pynkunu AT®. BoccTaHoBlIeHHbIE TIEPEHOCUNKHU, UX (PYHKINU B
kietke. CexkBenupoBanue JIHK.

CrpykrypHast OHWONOTHS: OHOXUMHUYECKHE U OHOPU3NYIECCKUE HCCIICTOBAHUS

CoCTaBa U HpOCTpaHCTBeHHOﬁ CTPYKTYPBI 6I/IOMOJ'IeKy.]'I
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Tumbl  KJIETOK: JyKapHOTHYecKass | MpokapuoThueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KICTKH.

Crtpoenue mpokapuoTHueckor kieTku. KierouHass cTeHka OakTepuil W apXei.
Oco0eHHOCTH CTpPOEHHUsI TeTepOoTpo(pHON M aBTOTPO(GHONW MPOKAPHUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapUOT B OMOIIEHO3aX.

Ctpoerre W (yHKIIMOHHMPOBAHWE DYKAPHUOTHYECKOHW KieTku. [lmazmarudeckas
MemOpana (mazmanemma). CTpykTypa IuiazMaTHueckoil memOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHbIA  (muddysus,
oOneruénnast nuddys3us), aKTUBHBINM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-kaineBoro
Hacoca. DHJIONWTO3: MHHOIMTO3, (aromurto3. DK301uTO3. KierouHas CTeHKa.
CtpykTypa 1 GYHKIHU KIETOUYHOW CTEHKH PACTEHHUM, TPHOOB.

Hurommaszma. I{utozomb. [lurockemer. JIBmxkeHue muTommiasmMel. OpraHoUIbI
kiaetku. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: SHJOIUIa3MaTH4ecKas CeTb
(BIIC), anmapat ['onbaKu, TH30COMBI, UX CTpOeHHE W (PyHKIMH. B3ammocBs3b
OJTHOMEMOpaHHBIX OpPraHoOMAOB KJeTkH. CTpoeHHe TPaHyJISIPHOTO PETUKYIyMa.

CuHTe3 pacTBOPUMBIX OeskoB. CHHTE3 KIETOYHBIX MeMOpaH. ['maakuit




(arpanynpHBIN) SHIOIUTaA3MaTHYECKUd  peTuKyayMm. CekperopHas GyHKIUS
anmapara [onbmxu. TpaHcmopT BelIECTB B KIETKE. Bakyonu pacTUTENbHBIX
kieTok. Knerounsrtit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHIPUH, TIIACTUABI.

Crpoenne u (yHKIMM MHUTOXOHApPUN W TacTul. [lepBUuHbIE, BTOPUYHBIE U
CIOXHBIE  IUTaCTUABl  (OTOCHHTE3UPYIOLIUX  AYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUTACTBHI, JICUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranownbl kietkn CtpoeHne W (GYHKIIMM HEMEMOpaHHBIX
OpraHou/ioB KieTku. Pubocombl. MukpoduiaaMeHTb.. MBbleuHble  KIETKU.
MuxkpotpyOouku. Kierounsiii mentp. CTpoeHMe UM JBUKEHUE >KIYTHKOB U
pecHruek. MukpoTpy0Oouky uToruia3mel. LleHTpros.

SAnpo. Obonouka smpa, XpOMAaTHH, KapUOIMIa3Ma, SIAPBIIIKUA, UX CTPOEHUE U
bynkuun. SnepHbiii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKECHHE
XpOMOCOM B HHTEp(}a3HOM spe. benku XxpoMaTuHa — TUCTOHBI.

Knetounsie BxmoueHusi. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuoT

(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA)
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AcCUMUIISIIIASL U TUCCUMHIISALIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepoTpOHBIM. YYacTHe KHCIOpPOJa B OOMEHHBIX
nporeccax. JHepreTudeckoe obecriedeHne KiIeTku: mpeBpameHne ATD B
oOMeHHBIX Tpolieccax. DepMEeHTATUBHBIN XapakTep peaklHuidl KJIETOYHOTO
Merabonuzma. DepMEeHTH, UX CTPOCHHUE, CBOMCTBA M MEXAHU3M JEHCTBHUS.
Kodepmentsl. Otnnuuns GepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peaxiuii OT pa3InYHBIX (PaKTOPOB.

[lepBuyHBIII CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJIOpOIUIacTOB B mporecce ¢orocuaTe3a. CBeroBas W TeMHOBas (asbl.
[IponykTuBHOCTH (poTOCHHTE3a. BiusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
¢dorocuHTe3a. 3HaueHue (POTOCHUHTESA.

XemocuHTe3. PazHooOpas3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIIUPYIOLIHIE
OakTepuu, xKenez00aKTepuu, cepoOaKTepuu, BOAOPOIHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Opoxxenus. [IpogykTel OpoxeHHS U HUX
UCIIOJIb30BAaHUE YEIOBEKOM. AHa’pOOHbIE MUKpPOOPTaHU3Mbl KaK OOBEKTbI
OMOTEXHOJIOTUU U BO30YIUTENH OONIEe3HEH.

AspoOHBIE OpraHU3MBI. JTallbl dHEpPreTudeckoro oomeHa. [loaroroButenbHBIN
sTar. [ ukonu3 — 6ECKUCIOPOTHOE PACIICIUIEHUE TITIOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KJIETOYHOE JbIXxaHue. Poap MHUTOXOHIpUHN B
nporueccax OMOJIOTUYECKOTO OKHCJICHHUS. Huknuueckue peaKIvu.

OxucnutensHoe ¢ochopunuporanue. Ilpenmymiectsa a3pobHOro Myt oOMeHa




BEILIECTB Iepes] aHa3POOHBIM. DP(HEKTUBHOCTh YHEPTETUIECKOT0 0OMEHa

2.5

Peakuun wmatpuyHoro cuHtesa. [IpuHIMI KOMIUIEMEHTApHOCTHM B pEAKLUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHo nHpopmanmu. ['eneTnyeckuit
KO, ero cBoucTtBa. Tpanckpunuus — matpuudbil cuHTe3 PHK. ITpuHiuner
TPAHCKPUIILHUU: KOMIUIEMEHTApPHOCTb, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsauus u e€ sranbl. Yyactue tpancnoptHbix PHK B OuocunTese Oenka.
VYcnosua Ouocunreza Oenka. KomupoBanume amumHoOkucioT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Opranu3zaiys reHoma y npoKapuoT U 3yKapuoT. Perynsius akTUBHOCTH I€HOB Y
npokapuot. ['unore3a omnepona (®. XKakob, XK. Mano). Perymsiiust oOMeHHBIX
IIPOLIECCOB B KieTKe. KieTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OPMBI KU3HM U OOnuratHeie napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBaHus 4yenoBeka, KUBOTHBIX, pacrenuit. CITN]J], COVID-19,

COLHNAJIBHBIC U MCIUIIMHCKHC HpO6HCMLI

2.6

Knerounslii 1wmkm, ero mepuoasl u perymsmus. MaTepdaza u  MHTO3.
Oco0eHHOCTH TPOIECCOB, NMpOTeKamux B HHTepdasze. [loaroroBka KiIeTku K
nenenuto.  I[lpecunreTnyecknii  (MMOCTMHUTOTHYECKUH), CHHTCTHYECKUH U
MOCTCUHTETHYECKUH (IPEMUTOTHUECKUH ) IEPUOJIBI HHTEP(a3BbL.

Marpuunbii cuntre3 JIHK — pennukanus. [lpunmuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBI CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexannsm perummkanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomeps! u
TeIoMepaza. XPOMOCOMHBIM HAOOp KIETKM — KapuoTUI. JIUIUIOWTHBIA |
rarlouAHbIA  HAOOpbl XpomocoM. ['oMonormunbie XpoMocombl. IlonoBbie
XPOMOCOMBI.

Henenue knerku — muto3. CTaguu MUTO3a U MPOUCXOMAIIUE B HUX IPOLECCHI.
Tunsl Muto3a. KapuoknHe3 n nurtokmHe3. brosnornueckoe 3HaueHHE MUTO3a.
Perynsus MmutoTHueckoro nukia kietku. [Iporpammupyemas kinetouHas rudesb
— aronTo3.

(-DYHKI_[I/IOHaJ'IBHaH T'€HOMHKAa

OpFaHI/IBM KakK OMOJIOTHYeCKas CHCTEMa

3.1

O}IHOKJ’ICTOLIHBIG, KOJIOHHAJIbHBIC, MHOI'OKJIECTOYHBIC OpraHu3MbI n
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMbI pa3sMHOXKEHHS OpPraHU3MOB: Oecronoe (BKJIOYas BEreTaTHBHOE) H
nojoBoe. Buapl  Oecronoro  pa3MHOKEHHs: TMOYKOBaHHUE,  CHOPYJISAIMA,
dbparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pazmHoxenue. [lonoBeie kineTku, win ramersl. Meiio3. Ctaauu Meiosa.

IToBeneHne xpoMocoM B Merose. KpoccuHrosep. buonornuecknii cMbICiI Meio3a




U 10JIOBOTO IIporiecca. Meio3 u ero MecTo B )KU3HEHHOM LMKJIE OPraHU3MOB.
[IpenzaponpimeBoe paszsutue. ['ameroreHes y KUBOTHBIX. [loJOBBIE KENE3BI.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KiIeTOK. CrepmaroreHes M OOIEHE3.
Crpoenue mnonoBbIX KiIeToK. OIIOJOTBOPEHHE W 3MOPHOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CITIOCOOBI OIUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3smMoB (oHToreHe3). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenue. Tunbl apobnenus. OcoGeHHOCTH
NpoOJIeHHsT MIIEKOIUTAIOMIMX. 3apoJbIIIeBble JUCTKU (racTpyJisnus). 3akiaika
OpraHoB M TKaHEW U3 3apOoJbIIIEBbIX JIMCTKOB. B3auMHOE BIIHMSHHE 4YacTel
pa3BHBAOLIETOCS 3apofblia (3MOpUOHAIbHAST HMHIYKUMA). 3akiajka IUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPapXUUYECKUX B3aUMOCHCTBUN TI'€HOB.
Bnusnue Ha SMOpHOHANIBHOE pa3BUTUE pa3IMUHBIX (DAKTOPOB OKpYKaroueH
cpeapbl.

Poct u pa3zButue xxuBoTHBIX. [locTamMOpuoHanbHeI epuo. Ipsmoe u HenpsiMoe
pasButue. PazButue ¢ Mmeramopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
JKUBOTHBIX. bHOJOrMueckoe 3HAu€HUE NPSIMOI0 MU HENPSMOro Pa3BUTHS, HX
pacnpocTpaHeHHEe B INpUpoAe. THIbl pocTa >KMBOTHBIX. DaKTOpbI pEryssuuu
pocTa JKMBOTHBIX M uenoBeka. CTaauum MOCTIMOPHOHAIBHOIO PA3BUTHUS Y
JKUBOTHBIX U 4esioBeKa. [lepnospl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu pasButue pacteHuil. ['ametodur u cnopodur. Meiio3 B
JKU3HEHHOM IuKie pacteHuid. (OOpa3oBaHWe CHOp B TpoIecce Meio3sa.
['ametorenes y pacrteHuidl. OIUIOOTBOPEHHE U pa3BUTHE PACTUTENIbHBIX
OpraHu3MoB. J[BOIHOE OIIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTHUC CCMCHHU. MexaHu3MbI peryjisinuu OHTOICHE3a Y paCTCHI/Iﬁ " )KMBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHUA MW pPasBUTHUA TCHCTHKM KaK HayKH. OCHOBHBIE
FCHETHYSCKHE IIOHATHSA M CHMBOJBL. 1 OMOJOrMYHEIC XpOMOCOMBEI, aJlJICJIbHBIC
I'CHbI, AJIbTCPHATHUBHBLIC IIPU3HAKU, ,Z[OMPIHaHTHLII;'I n peI_IGCCI/IBHHﬁ IIPpHU3HAK,
roMo3urora, rerepos3urora, 4YucCTasd JIMHUA, FI/I6pI/II[BI, I'CHOTHII, (1)GHOTI/IH.
OcHOBHEBIC METOJbI T'CHCTUKHU! T I/I6pI/I,Z[OJIOF PI‘-ICCKPIﬁ, TUTOJIOT I/I‘{eCKI/Iﬁ,

MOJIEKYJISIPHO-T€HETHYECKU
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Momnorubpunnoe ckpemuBanue. [1epBolii 3akoH MeHaemns — 3aK0H eMHO00pasus
ruOpuoB nepBoro mnokoneHus. [IpaBuno gomuHupoBaHus. Bropoit 3akoH
Mennenss — 3akoH pacuieryieHus npu3HakoB. LluTonornueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeInuBaHus. [ umore3a YucTOThH raMer.

Ananusupyroniee ckpemBaHue. IIpomexyTouHbId XapakTep HaclIeIOBAHMS.
PaCIJ_[eHHGHI/IC IMPU3HAKOB TP HCIIOJIHOM JOMHUHUPOBAHWHU.

Jurubpunnoe ckpemmuBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBHCHMOTO

HaCJICJOBaHUA IPU3HAKOB. HI/ITOJIOFI/I‘-ICCKI/IG OCHOBBI III/IFI/I6pI/II[HOFO




CKpEILLMBAHMS.

CuennieHHoe HacienoBanue mnpusHakoB. PaGorsr T. Moprana. CremieHHOe
HACJIEJ0BAHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXAY IeHamMu. XPOMOCOMHAs
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBI MEXaHU3M ONpENENeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI U TeTeporaMeTHbIi Moj. ['eHeTudeckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HacienoBanue mNpu3HAKOB, CLEIJICHHBIX C
MIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponuss — MHOXKECTBEHHOE ACHCTBUE
reHa. MHOXECTBEHHbI ajuienu3M. BzaumonelicTBue HeaslenbHBIX T'€HOB.

Kommniemenrapaocts. Onuctas. [loaumepus
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BzaumoneiicTBue renotuna u cpensl npu GopmupoBanuu ¢penoruna. i3sMeH4nBoCTb
Npu3HAKOB. KauecTBeHHbIE M KOJMYECTBEHHbIE INMPHU3HAKW. Buabl M3MEHUMBOCTH:
HEHACJICICTBEHHAs U HACJICICTBEHHAS.

MomudukanmonHas ~ uU3MeHYuBOCTb.  Pomb  cpemsl B (JOPMHUPOBAHUU
MOM(PUKAMOHHON U3MeH4YnBoCcTH. Hopma peakiuu nprsHaka. BapuanioHHbI psi
u BapuaimioHHass kpuBas (B. Woranncen). CpoiictBa MoauduKaMOHHON
M3MEHYHUBOCTH.

I'enoTunmueckas n3mMeHIUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYNBOCTH. BUb!
TeHOTUIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOuHatuBHAasE W3MEHYMBOCTh. MeH03 © TIONOBOM MpoIecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POITb KOMOMHATHBHOM W3MEHUYMBOCTH B CO3JIAaHUU
TeHEeTHYECKOT0 Pa3Ho00pa3us B MpeiesiaXx OJJHOTrO BUAA.

MyTanroHHass ”3MEHYMBOCTb. BHUJIbI MyTalMil: F€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W HMHIYUMPOBAaHHbIE MYyTalluU. SIAepHBIE M LUTOIUIA3MATUYECKHE
myTarmu. CoMaTH4ecKue U NojaoBble MyTauuu. [IpuurHbpl BOSHUKHOBEHUS MyTaLUi.
Mytarenpl M HX BIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO
nporiecca. 3aKOH TOMOJIOTHUECKUX PsIIOB B HacleACcTBeHHON u3menuuBoctu (H.H.

BaBI/IJ'IOB). BHC?II[epHaSI N3MCHYHMBOCTD N HACJICACTBCHHOCTb

3.5

Kapunotun wyenoBeka. MexayHapoaHasi MporpaMma HKCCIEIOBaHUS TeHOMa
yesnoBeka. MeTonbl  M3y4YeHUsT TEHETUKH  YeNIOBEKAa: TEeHEAIOrMYeCKui,
OJIN3HEIOBBIH, UTOT€HETUYECKUM, MONYJIALIMOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUECKHH. CoBpeMeHHOe omnpeeneHne TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C TOMOILBIO
[I1P-anamu3a.  HacnencrBeHHple — 3a0oiieBaHHMS  4elOBeKa. [ €HHbIE |
XPOMOCOMHBIE 0one3Hn YyernoBeKa. bonesnu c HACJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE MEIUIMHCKON T€HETUKH B MPEIOTBpAIICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00s1eBanuii yenoBeka. CTBOJIOBBIE KIETKU




3.6

JomecTukanys u cenekuus. 3apoxkaACHUE CENEKIMA U JoMecTuKanuu. Yuenue H..
BaBuioBa 0 IEHTpax MPOUCXOXKACHUS W MHOT000pa3wsi KyJIbTYPHBIX PACTECHHIA.
Posnp cenexkuyu B co3qaHUM COPTOB PAaCTEHUN M MOPOJ KUBOTHBIX. COpT, mopo/a,
MTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B HacieACTBeHHOM m3MeHunBocTH H.U.
BaBuioBa, ero 3HadeHue i CENEKIMOHHON paboThI.

Metoapl  cenekuMOHHOW paboThl. VcKyccTBeHHBI OTOOp: MaccoBbI U
VHJIUBUY AJIbHBIN. Jrarmsl KOMOWHAIIMOHHOMI CCJICKIIMH. HUcnriTtanue
MpOU3BOaUTENEH MO MOTOMCTBY. OTOOpP HO TE€HOTUIy C TMOMOIIbIO OLIEHKH
(deHoTHma noToMcTBa M 0TOOpP MO TeHOTUITY ¢ momonibio ananmu3a JIHK.
HckyccTBEeHHBIN MyTareHe3 Kak METO/l CEIEKIIMOHHOM paboThl. PannanuonHbIil u
XUMUYECKUM MyTareHe3 KaK WCTOYHHUK MYTallMd y KYyJbTYPHBIX (opm
opranu3moB. Mcrnonb3oBaHME TEHOMHOIO PEJAAKTUPOBAHUS UM METOOB
pexoMmOuHanTHBIX JJHK niis mosydenust ucxomnoro Marepuaa Jijisi CEIeKIUH.
[Tonyyenne mnomuruionsioB. BHyTpuBHaoBas ruOpuaM3anys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuauHr. HepopcTBeHHOE CKpeliuBaHue, WM ayTOPUIMHT.
['erepo3uc u ero mpuumzel. Mcrnons3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpumsaiys. [Ipeogonenue Oecroanss MEXBUIOBBIX THOPHIOB. JloCTrKeHUs

CEJIEKIIUY PACTEHUN U AKUBOTHBIX

3.7

OOBEKTHI, HCIIOIb3YEMbIE B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBl, HMX  XapakTepUCTHKA. TpaauiuoHHass  OHOTEXHOJOIHMS:
xJieboneueHne,  IMOJlyueHHUE  KUCIOMOJIOYHBIX  IMPOAYKTOB,  BUHOEIHE.
Muxkpo6uonorudeckuii cunte3. OOBEKTHI MHMKpPOOHOJIOTHYECKHX TEXHOJIOTUH.
[IpousBoncTBO  Oenka, aMUHOKHUCIOT U BUTaMUHOB.  VcKyccTBeHHOE
OILUIONOTBOPEHUE. PEKOHCTpYKIMSA SULEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX.
Mertoa TpaHCIUIaHTALMHU SAEP KIIETOK.

XpoMOCOMHAasi W TIeHHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha |
KoHcTpyupoBaHue pexomOuHaHTHBIX JIHK. JlocTkeHuss M  nepcreKTHBBI
XpPOMOCOMHOM ¥ TeHHOW MH)XEHepUH. MenuuuHcKkue OHOTEXHOJIOTHH.

Hconp30BaHN€e CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

4.1

buonorumueckoe  pa3HooOpa3ue  OpraHM3MOB. CoBpeMeHHass  cHCTeMa
opraHnyeckoro mwupa. lIpuHIUNB Kiaccudukanuu opranu3mMoB. OCHOBHBIE
CHUCTEeMaTHYECKHE TPYTIIBI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHUS W JKU3HEACATEIHPHOCTH OJIHOKIJIETOYHBIX OpPTaHW3MOB.
BaKTepI/II/I, apxen, OOJHOKJICTOYHBIC FpI/I6BI, OJHOKJICTOUYHBIC BO,Z[OpOCJII/I, ;[pyrne
poTUCThl. KoJIOHMaIbHBIC OpraHu3MEbl. J[BH)KEHUE OTHOKIIETOUYHBIX OPTaHH3MOB:
amMEOOMTHOE, KTYTHKOBOE, PECHIUYHOE. 3alliTa Y OJHOKIETOYHBIX OPTraHHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTraHHU3MOB. Takcucsl




4.2

MHoOrokJjeTouHble pactTeHus. B3auMocBs3b 4yacTeli MHOTOKJIETOYHOTO OpraHU3Ma.
Tkanu, opraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO Oopranusma. OpraHusm
Kak eaumHoe 1enoe. Tkanu pacteHud. Tumbl pacTUTENBHBIX  TKaHEM:
oOpa3zoBatenibHasl, TMOKPOBHAs, MPOBOASAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobeHHOCTH CTpOeHus, PYHKIMM U pacloi0kKeHUs TKaHEeW B OpraHax pacTeHUH

4.3

BereraTtuBHble M reHepaTHUBHBIE OpraHbl pacTeHuil. DYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKE€HHE MHOTOKJIETOYHBIX PACTEHHUI: TPOIIU3MBI 1
Hactuu. llornomenne BOABI, YIVIEKMCIOTNO Tra3a W MHUHEPAJIBHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. Juddysust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHBIE CHUCTEMBI pacTeHWil. Bbinenenume y pacteHuid. 3amura  y
MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa MacCMBHOW M XHUMHYECKOM
3aiuThl. OUTOHIUIBI.

Pa3apaxkuMocTe M perynsiuus y OopraHu3moB. PasgpakuMocTe W perynsuus y

MHOT'OKJICTOYHBIX paCTeHI/If/'I. PoctoBrlie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTrOKIIETOUHbIE  KMBOTHbIE.  B3aMMOCBS3b  YacTel  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak enunoe nenoe. ['omeocras. TkaHu KUBOTHBIX U 4esOBeKa. THUIIBI
KUBOTHBIX TKAaHEH: HNUTENHANIbHAS, COCJUHUTEIbHAs, MBIIICUHAs, HEpPBHAs.
OcobOenHocT CTpoeHUS, (YHKIHMHA U pACMOJIOKCHUS TKaHEH B OpraHax

JKUBOTHBIX M YCJIOBCKA

4.6

Oprasbsl ¥ CHUCTEMBl OPTaHOB KXUBOTHBIX. DYHKIIMA OPTaHOB U CUCTEM OPTAaHOB.
Omnopa Ttena opranu3mMoB. CKeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIi U BHYTpeHHUM ckeneT. CTpOE€HHE W THUIBI COEAUHEHMS
KOCTEH.

JIBMKeHHEe MHOTOKJICTOYHBIX JKHUBOTHBIX. IluTanme xuBoTHBIX. IluTanue
MO3BOHOYHBIX JKMBOTHBIX. [[pixanue xuBOTHBIX. KokHOE npixanue. JXKabepHoe u
JIETOYHOE JIbIXaHHUE.

JlpIxaHue TMO3BOHOYHBIX J>KUBOTHBIX. ODBOJIOLMOHHOE YCIIOXKHEHHE CTPOCHUS
JIETKUX TIO3BOHOYHBIX >KUBOTHBIX. JlpIXaTenbHas cucTeMa 4desoBeka. MexaHu3Mm
BEHTWISIUUM JIETKUX Yy MTUI] UM MJIEKOMUTAIOMMX. TpaHCHOPT BEIIECTB Y
opraHu3moB. TpaHCIOPT BeIECTB y JKMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHass ~ cucremMa  MO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. DBOJIOIMOHHBIE  YCIOXHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI IO3BOHOYHBIX XMBOTHBIX. BblIeneHue y opraHu3moB. BeiiaeneHue y
*KUBOTHBIX. COKpaTuTeNbHbIC Bakyoau. Opransl BeiieseHUs1. CBA3b MOJOCTH Tea
C KPOBEHOCHOM W BBIICIIUTEIBHON cucTeMaMu. BrpiielieHue y NO03BOHOYHBIX
JKMUBOTHBIX. 3alIuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lOoKpoBEI U HX

IIPOU3BOIHBIE.




Pa3apakuMoCTh 1 peryssinus y OpraHu3MoB. Pa3pakuMocTh y OZHOKICTOUHBIX
opranu3MoB. Takcucel. Pa3npaXMMOCTh W PpEryisiiisg y MHOTOKIETOYHBIX
pacteHuil. PocToBble BemiecTBa 1 MX 3HaYCHHUE.

HepBHast cuctema u peduiekTopHasi peryJisiiusl Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTaesnbl. DBOIIOLMOHHOE YCI0KHEHHE CTPOSHHs] HEpBHOM
CUCTEMBI y KUBOTHBIX.

Pa3zpabotka anroputMoB u mnporpamm s 3(QeKTuBHON (HyHKIIHMOHATIBHON
AaHHOTAIlMM  TEHOMOB,  TPAaHCKPUITOMOB,  ITIPOTEOMOB,  MeTabOJIIOMOB

MHUKpPOOPraHU3MOB, paCTEHUN, )KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4eloBeKa U €ro 310pOBbE

5.1

OpraHsl ¥ cucTEMBI OPraHoOB uyesnoBeka. OTAebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHass nyra. be3yciioBHbIE M yCIOBHBIE
peduekcel. 'ymopanbHas peryisius U SHIOKPUHHAs CHUCTEMa XHBOTHBIX W
qesioBeKa. JKene3pl SHIOKPUHHON CHUCTEMBI M UX TOPMOHBI. JlelficTBrE TOPMOHOB.
B3auMocCBsI3p HEpBHOW M JHIOKPUHHON cHcTeM. [ mmoramamo-rumnodusapHas

cucrema. Pednexc u pedaextopHas ayra. beaycioBHble U yCIOBHbIE peIeKChl
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3ammrTa opranusma oT Oosie3Heil. IMMyHHas cucteMa denmoBeka. KiieTouHbIN H
TYMOpaJIbHBI HMMYHHUTET. BpoXaEHHBINH, NPHOOPETEHHBIH crennpuIecKuit
uMMyHHTeT. Teopust  KIOHalmbHO-cenekTHBHOro wummyHuteta (I1.DOpnux,
®.M.bepner, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3moB. Poub

BpO)KI[éHHOFO HMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JIeBaHUH

53

KpoBeHocHast cucrema u e€¢ opranbl. Cepiie, KDOBEHOCHBIE COCYIbl U KPOBb.

Kpyru xpoBoobpamienus. Pabota cepama u e€ perynsius

54

Hpixanue yenoBeka. [uddy3us razoB uepe3 MoBEpXHOCTh KIETKHU. JlpIxaTenpHas
cucteMa dYeyoBeka. JlpIxarenmpHas — TMOBEPXHOCTb. Perymsiiust  apIxaHusl.

JlpIxarenbHble 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'IBHaH CHCTEMaA YCJIOBCKaA. OTI[eJ'IBI IMUIOCBAPUTEIIBHOTO TpaKTa.
HI/IH_[eBapI/ITeJIbHBIC JKCIIC3hI. BHYTpI/IHOHOCTHOC u BHYTPHKJICTOYHOC

IMUIICBAPCHUC

5.6

[TokpoBsl W wux mpousBognble. Opranbsl BbyieneHus. [louku. Crtpoenme u
¢dyHkunonupoBanue Hedpona. OunbTpanys, cekpeuus u o0paTHOE BCAChIBAHUE

KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. OO0pazoBaHUE MOYH Y YeJIOBEeKa

5.7

I[BI/DKGHI/IG YyeJIoBeKa: MEleuHas cucteMa. CKeIeTHBIE MBIIINObLI K1 HUX pa60Ta.

CTpOCHI/IC U TUIBI COeIUHEHUS KOCTEH

Teopus 3Bomtonuu. PazButue xnu3HH Ha 3emiie

6.1

OpomtouronHass teopuss Y. JlapBuna. IIpeAnochUIKM ~ BO3HUKHOBEHUS

napsuHu3Ma. JKu3Hb 1 Hay4Has aedareabHocTs Y. JlapBuHa.




JBmwxymue cuibl 3Bomonuy BuaoB mo Y. JlapBuHy (BbICOKas WHTEHCHBHOCTh
pPasMHOKEHHUSI OpPraHM3MOB, HACJEICTBEHHas W3MEHYMBOCTb, Ooprba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Od¢opmnenune cunrernyeckoil teopun 3Bomtonuu (CTI). HeltpanbHas Teopus
sBostori. CoBpeMeHHasl HBOJIOIMOHHAS OMONOTUs. 3HAUEHUE SBOJIFOLIMOHHOM

Teopur B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tomynsimust kak 3jieMeHTapHas eauHuna HBoJoLUU. COBpEMEHHBIE METOJbI
OLIEHKH T€HETUYECKOro pa3HoOOpasust M CTPYKTYpbl nomyssiuuid. V3meHeHue
reHoQOHAa TOIMYyJSIUA KaK JJIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reseTrueckoro pasHoBecus [x. Xapau, B. BaiinGepra.

DOneMeHTapHble  (aKTOpbl  (IBIKYIIHE CHJIBI) HBOJIONWW. MyTallMOHHBII
nporiecc. KomOunatuBHas wu3MeH4YMBOCTH. Jlpeiid reHOB — ciydaiiHble
HCHAINIPABJICHHbIE HW3MEHEHUs 4YacTOT ajuleled B monmyasmusax. O¢gexr
OCHOBATEJIA. Murpanuu. N3onsanusa MOIYJISALIAN: reorpaguueckas
(mpocTpaHCcTBeHHasI), Oronoruueckas (penpoLyKTUBHAs).

EctectBennbiii  oTOOp — HampaBistoumii  gaxtop sBomouuu.  Dopmbl
€CTeCTBEHHOTO OTOOpa:  JBIKYIIMH, CTAOMIM3UPYIOIIMH, pa3pbIBAOIINUN
(mm3pynituBHBIN). [TomoBoit oTOoD.

[Ipucnoco0aeHHOCTh ~ OpPraHU3MOB  KaK  pe3ysJbTaT  MUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  mpucrocoOIeHMH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobnennii y opraHu3MoB. OTHOCHTEIBHOCTD
NpUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooGpasoBaHue Kak pe3yJbTaT
MUKpPO3BOJIIONMU. M3omsamus — kitoueBod ¢akTop BHIooOpazoBanus. Ilytu u
CITOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITAaTpUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
rubpuauszanus). JJIMTenbHOCTh 3BOMIOLMOHHBIX IPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpA3Hsl.

Ponp »BOMOIIMOHHON OHOJOTMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
OnopazHooOpa3us. MUKpPOIBOIIOLUS M KOIBOJIOLUS MApa3sUTOB U UX XO35EB.
Mexanu3mbl (HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60PHOBI

C HeU

6.3

Metoabl nM3ydeHUs MakpodIBOJIONUH. llaleoOHTONOTrHUECKnE METObl M3YUYCHHUS
sBomtoy. Ilepexoanbie GopMbl U PUIOTEHETUUECKUE PSAIbI OPTaHU3MOB.
buoreorpaduueckne Metoasl nzydeHus 3Boonuu. CpaBHeHue Guopsl U GayHb
MaTEPUKOB B OCTPOBOB. bruoreorpadudeckue odnactu 3emind. BUns-sHaAeMUKT 1
PEJIUKTBHI.

OMOpPHOJIOTMYECKHE U CPAaBHUTEIBHO-MOP(POJOTUUECKUE METO/bl HU3YUYCHHS

SBOTIONMHU. ['eHEeTHMYECKHEe MEXaHM3MBl SBOJIOIMH OHTOT€HE3a M IIOSBIICHUS




HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHbIE ¥  AHAJIOTMYHBIE  OpIaHBbI.
PynumenTtapusie  opranbl M araBU3Mbl.  MOJEKYJISIpHO-T€HETHYECKUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKue  METOAbl  W3YYEHHUS  DBOJIOLUHU.
I'omonornynbie reHbl. COBPEMEHHBIE METOJBI MOCTPOCHHS (DHUIOTCHETHYSCKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTAITUU U SBOJIIOIIHIS TCHOMOB.

OO0mue 3akoHOMEpHOCTH (mpaBwia) 3BoOIONKU. HeoOpaTUMOCTh 3BOIIOIUU.

AnantuBHas paguaiys. HepaBHOMEpPHOCTh TEMITOB SBOJIOINH

6.4

Hayunbple rumotessl MNpPOUCXOXKIEHHUS >KM3HM Ha 3emie. AOuoreHes u
naHcrnepmus. JloHaydHble IPECTaBICHUS O 3apOXKACHUU KU3HU (KpEarlMoHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS KU3HU U €€ ONpPOBEP>KEHUE OMbITAMU
®. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxoxaeHue KU3HM W
acTpOOHOJIOTHS.

OcHoOBHBIE 3Tanbl HEOpraHu4eckoi 3Bostouuu. IlnanerapHas (Teosornuyeckas)
HBONOLIMA. XUMHUYECKas OBOMIONUSA. AOUOTEHHBI CHHTE3 OPraHUYECKUX
BemecTB u3 Heopranmdeckux. Ompir C. Mwmmepa u I'. HOpu. OOGpazoBanue
noaumepoB U3 MoHomepoB. Koanepsatnas runore3a A.M. Onapuna, runoresa
nepBuyHOoro OynboHa JIk. XomaeiHa, reHeTudeckas rumote3a [. MéEmmepa.
Pu6o3umer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIETKH.

Uctopus 3emnu u meronsl €€ usydeHus. Vckomaemble OpraHMYECKUE OCTaTKH.
['eoxpononorus u e€ Meroapl. OTHOCUTENbHAs U a0CONIOTHAs T'€OXPOHOJIOTHSL.
['eoxpoHonoruyueckas 1mKasa: 30Hbl, Spbl, HEPUOJIbL, FTTOXH.

Hauanbnbie 3Tansl OpraHuveckor 3BOJONUU. [1osBIIEHHE M 3BOMIOLMS NEPBBIX
KJIETOK. OBomouus MeTabonu3Ma. BO3HHKHOBEHHE TMEPBBIX IKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT MEPBBIX Ha 3emiie COOOIIEeCTB.
CrpomatonuTtsl. [IpokapuoTsl U 3yKapHOTHI.

[Ipoucxoxaenne sykapuoT (CUMOHMOreHe3). DBOJIOLMOHHOE MPOUCXOXKIEHUE
BUpYCOB. IIpouncXoxJeHHNE MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBEHHE
OCHOBHBIX T'PyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl JBOJMIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbpixoa pacteHuidd Ha cymry. [losiBleHHe CHOPOBBIX pacTeHUd U
3aBoeBaHne uMHU cymH. CemeHHble pacTeHus. lIpoucXokIeHHEe LBETKOBBIX
pacTeHUN.

OcHOBHBIE JTambl 3BOJIOLNUU JKUBOTHOrO Mupa. OCHOBHBIE apoMoOp(}o3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — HOSIBICHHE COBPEMEHHBIX
TunoB. IlepBeie Xopa0BbI€ KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLMS TO3BOHOYHBIX.
[Mpoucxoxnenne ampuodmii U pentwiuid. [IpoucXokKACHHE MIICKOIUTAIONUX U

IITUII. HpI/IHHI/IH KIIFOYCBOI'O apOMopq)o3a. OcBoeHne O0€eCIO3BOHOYHBIMH U




IIO3BOHOYHBIMU KMBOTHBIMH CYILIH.

Pa3Butue xu3HM Ha 3emiie IO 3paM U IEpUoaM: apxeil, IpoTepo30il, naneo30i,
Me3030H, KkaifHo30M. OOmas XapakTepuCTHKa KIMMara U Te0JIOTMYECKUX
npoueccos. [losiBIeHNE U pacuBET XapaKTEPHbIX OPTaHU3MOB. YTiieoOpa3oBaHUeE:
ero yCJIOBHs U BIMSIHUE Ha Ta30BbIN COCTaB aTMOc(hephl.

MaccoBble BBIMHUpPaHUS — SKOJOTHMYECKHe KpHU3UChl mpouuioro. [lpuunubel u
CJIEJICTBUSL MAaccCOBBIX BbIMHMpaHuil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

6.5

Paznenst u 3amaum antpomosnoruu. Metoael aHTponosorud. CTaHOBIEHUE
MIPEACTABICHUI O MPOUCXOXKICHUH yeroBeka. COBpeMEHHbIE HayUHbIE TEOPHUHU.
CxoacTBO uesoBeKa C KMBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHHE YeIOBeKa.
CBujerenbcTBa  CXOJICTBA  4YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpPQOJIOTHUECKHE, AMOPHUOJIOTUYECKHE, (hbU3MOTTIOTO-OMOXUMUYECKHE,
noseseHuYeckue. OTIn4Ms yeaoBeKa OT KUBOTHBIX. [IpsiMOX0kaeHNEe U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE roIOBHOTO MO3Ta M BTOPOI CUTHAIBHOM
CUCTEMBI.

JBuxymme cunbl ((akTopbl) aHTPOMOTeHe3a: OMOJOTHMYeCKHe, COLMaIbHBIC.
CooTHomieHne OUOJIOrMYECKUX U COIMABbHBIX (PaKTOPOB B aHTPOIIOIeHE3E.
OcHOBHBIE CTaIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOIEH.
UenoBek  ymenblii, TI€pBbIE€  M3TOTOBJICHUS oOpyAud  Tpyaa. Yenoek
MPSMOXOJSIIIIMN W TEPBBIM BBIXOJ Jtoael 3a mnpenensl Adpuxu. YemoBek
reiinensOoeprckuii — o0 MpeJoK HeaHAEPTaIbCKOro 4YeJOBEKa W 4YeoBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUN Kak BHUJ JIOJIEH XOJOJHOrO KIMMAaTa.
YenoBek pasyMHBIM COBPEMEHHOI'O THUIIA, JACHUCOBCKHM 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeenamMu AQpuku.

OBOJIOIMS COBPEMEHHOI'O uejoBeKa. EcCTecTBEHHbBI OTOOp B MOMYJIALHUAX
yenoBeka. MyTannoHHbIN mporecc U noaumopdusm. IlonmynsunoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3GQPEeKT oCHOBATENS» B MOIMYJISAIUAX COBPEMEHHOTO
4eJI0BEKA.

UYenoseueckue pacel. [lonstue o pace. boubiine pacbl:  eBporeonaHas
(eBpasuiickasi), aBCTpajlo-HerpouaHas  (dKBaTOpUaibHasi),  MOHTOJOUJIHAS
(asmatcko-amepuKaHcKkasi). Bpemss u myTH paccelieHusi 4elloBeKa IO IUIaHETe.
EnunctBo  uyenoBeueckux pac. HayunHas  HecoCTOSITENBHOCTH — pacu3Ma.
[TprucnocoOIeHHOCTh YenoBeKa K PAa3HbIM YCJIOBUSIM OKpY’KAIOLIEH CpeJbl.
Bnusnue reorpadguueckoit cpeasl M apeiipa TeHOB Ha MOPQOJIOTHUIO U

(U3HUOIOTHIO YeTOBEKa

DKOCHUCTEMEI U MMPpUCYIHUE UM 3aKOHOMECPHOCTHU

7.1

Pasnens! u 3agaun skos0run. CBsA3b 3KOJIOTHH C IPYTUMHU HayKaMH.




Metoapl skosoruu. [loneBbie HaOMOIEHUA. ODKCHEPUMEHTHI B  IKOJOTHU:
npupoaHble W JabopaTopHble. MoAETHpOBaHHWE B HKOJOTHH. MOHHMTOPUHT

OKPY’KAOIIEeH Cpe/Ibl: TIOKATbHBIN, peTHOHAIBHBIN U TJI00ATBHBIN

7.2

Okonorudeckre (akTopsl M 3aKOHOMEpPHOCTH MX nedctBus. Knaccuduxamms
HKOJIOTHUECKUX (HaKTOpoB: aOMOTHUECKUE, OHOTHYECKHE, AHTPOIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JIUCTBHS dKojornueckux ¢akrtopoB. IlpaBuio
vunumyma (K. Hlnpenrens, 0. JIu6ux). TomnepanTHOCTh. DBPHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akrtopel. CBET Kak 3KOJOrHyYecKuit akrop. JedcTBre pa3HBIX
Y4acTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TIPYMIIbI
pacTeHUid W JKUBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHUrHajbHas poJib CBETa.
doronepuoausm.

Temmepatypa kak dkoyormueckuii (axrop. [ledictBue Ttemmeparypsl Ha
opranusMsl. [ToMKuIOTEpMHBIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuit ¢akrop. [Ipucrnocobnmenust pacteHuid K
HoJIepXKaHuio BoiHOro OanaHca. Kiaccudukarust pacTeHHil 1O OTHOIICHUIO K
BoJie. [IpucnocobaeHns JKUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpensl oOuTaHMS OpPTraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHa,
rnyOuMHHas  NOJNOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3MKO-XMMUYECKHE
OCOOEHHOCTH cpell OOuTaHus oOpraHu3moB. llpucnocoOiieHuss OpraHuzMoB K
JKU3HU B Pa3HBIX CPENAX.

buonoruueckue putmbl. BHennue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAUYHBIE
putMbl. I[Iprcnoco0i1eHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBHH
KHU3HU.

Kuznennsie popmer opranuzmoB. [lonsTre o >kxu3HeHHOU (opme. JKu3HEHHBIE
bopMbl pacTeHMH: AEpeBbsi, KYCTApHUKH, KYCTApHUYKHM, MHOTOJETHUE TpPaBbhl,
osiHosieTHUE TpaBbl. JKu3zHeHHbIe (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOHNOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Bumbl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPECHIIHS,
XUITHUYECTBO, cUMOMO03 U ero ¢opmbl. [lapasuTusm, Koomeparus, MyTyallu3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBus  (Tommueckue, (opuueckue, (pabpuyeckue). 3HaueHHE
OMOTHYECKMX B3aWMOJICHCTBUH Uil CYLIECTBOBAaHHMS OpraHU3MOB B cpeje

oOurtanus. [IpuHIUI KOHKYPEHTHOT'O UCKITIOYEHHUSI

7.3

DKOJIOTUYEeCKHE XapaKTepUCTUKU mnomymsauuu. Ilomynsmus kak Ouonormyeckas
cucreMa. Posib HEOTHOPOIHOCTHU cpelibl, PU3NUECKUX OAphEpOB U OCOOCHHOCTEH
Ouosoruu BUI0B B (POPMHUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPBI TOIYJISIIHIA.

OCHOBHBIC IIOKa3aTeln nonyJjdanuu: YUCJICHHOCTb, IIJIOTHOCTH, BO3PACTHAA U




MOJIOBasi  CTPYKTYpa, POXKAAEMOCTh, IPHPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaIus.

Dkosiornveckass CTpykKTypa mnomyisiun. OIeHKa YHCICHHOCTH TTOMYJISIHH.
JluHamuiKa TOMyJSIAA U € PeryJisius. BUOTHYeCKHUi MOTCHIHUAN TIOMYJISIINY.
MonenvpoBane AWHAMHUKH —Tomyssiuu. KpuBble pocTa  YHUCICHHOCTH
nomyJisiiui. KpuBble BBEDKHBAaHHS. Perysiiusi YUCICHHOCTH TOIYJISIIAA: POJIh
(GakToOpoB, 3aBUCAMIMX H HE 3aBUCAMIMX OT IUIOTHOCTH. OKOJOTHYECKHE
crpareruu Bu0B (1- u K-ctparerun).

[TonsiTme 00 »SKomormueckod Hume Buga. MecrooOutanue. MHOroMepHas
Mojiesib dKosiornueckoit Humu Jx.M. XatunHcoHa. Pa3Mepbl 3KOJIOTHYECKOU
Humm. [ToTeHnmanpHast 1 pean30BaHHasT HUIIIH.

Bun kak cucrema mnonmynsiui. Apeansl BUAOB. Buabl M HX JKU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TIOBEACHUS W  MUTpAalUd  KUBOTHBIX.

buonornyeckue nHBa3zuKu YYXKCPOAHLIX BUI0B

7.4

CoolOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OuoIeHO3e. OJKOocHcTeMa Kak OTKpbiTas cucrema (A.JDxk.
Tencnu). DyHKIHMOHANBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodpuueckue ypoBHH. Tpoduueckue Henu U CETH.
AbGuotnyeckue O50ku dKocucTeM. [TouBBI M Wbl B 3KOcHcTeMax. KpyroBopor
BEIIECTB U MMOTOK SHEPTUU B IKOCHCTEME.

OcHoOBHBIE IOKa3aTeIN IKOCHCTEMBbI. buomacca v mpoayKuusa. DKOJIOTUYECKUE
MUPAMUJIBI YUCell, OMOMAaCChl U DHEPTUU.

HampapiieHHbIE 3aKOHOMEpPHBIE CMEHBI COO0INeCTB — cykmeccuu. [lepBuuHble H
BTOPUYHBIE CYKIIECCMM M WX I[PUYMHBIL. AHTPONOre€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmakcHoe coobiiectBo. bruopaznoobpasue u moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpuponHble 5KOCUCTEMBI. AHTPOMNOTCHHBIE JKOCHCTEMBL. ATPOIKOCHCTEMA.
ArpotieHo3. Paznuaust Mexay aHTpOIIOT€HHBIMU U TPUPOTHBIMHU YKOCUCTEMaMHU.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u
¢dayna. CuHaHTpONM3aIMs TOPOJACKON (ayHbl. bronorndeckoe u X03IMCTBEHHOE
3HAYEHUE arpodKOCHCTeM U YpOo3IKOcHCTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B DKOCHCTEMAX.

[Iepenoc sHEprun U BEWIECTB MEXKIAY CMEXHBIMU dKOCUCTEMAMU. Y CTOMYMBOCTH
OpraHM3MOB, TOMYJISUMA U DSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOTNIOT€HHBIX BO3JAEHCTBUI

7.5

buochepa — oOmemnanerapHass o0oyiouka 3eMiH, T/I€ CYIIECTBYET WIIU
cymiecTBoBayia ku3Hb. YdeHue B.M. Bepnaackoro o Owocdepe. OOmactu
ouocdeps u e€ coctas. JKuBoe BemecTBo 6nocdepsl u ero HyHKIHH.

3aKOHOMEPHOCTH _CyIIecTBOBaHUs Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak




I00AIPHOW  dKOcHCTeMBbl.  JlMHAMU4ecKkoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB M OMOT€OXMMHYECKHE LUKl (yriaeponaa, as3orTa).
PurmudHOCTS siBNIEHUI B Onocdepe.

3oHanpHOCTH Onocdeprl. [Torstre o 6mome. OCHOBHBIC OMOMBI CYIIH: TYHIPA,
XBOMHBIE JieCa, CMELIaHHble W IIMPOKOJUCTBEHHBIE Jieca, CTEMM, CaBaHHBI,
MYCTBIHU, TPOIMYECKHE JIeca, BBICOKOTOPhA. KimMMar, pacTHTENbHBIA W
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (YHKIHS XHBBIX CHCTEM, OIlEHKA MX PECYpPCHOTO MOTCHIMANIA U

onocdepHbIx QyHKIHIHA

7.6

DKoJIorn4ecKre KpU3KMChl U UX MpU4YUHbL. BosneiicTBue yenoBeka Ha Ouocdepy.
3arpsi3sHEHHE BO3MYIIHOW cpeapl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOMN CPEIIbI.
OxpaHa BoAHbIX pecypcoB. Pa3zpymenue noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3meHenue knuMmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIMN U JKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO MHpa. OCHOBHBIE NMPUHLHUIIBI OXPAHbI HTPHUPOIBL.
Kpacubie kuuru. Ocobo oxpansembie mnpupoanbie Tepputopuu (OOIIT).
borannueckue caapl ¥ 300J10rMUECKHUE MTAPKU.

OCHOBHBIE TIPUHLHUIIBI YCTOMYMBOIO Pa3BUTHs 4YEJIOBEYECTBA M IPUPOJBI.
PanmonaneHOE  NpPUPOJONOIB30BAHME U COXpPAaHEHHE  OMOJIOIMUYECKOIO

pa3zHooOpasus 3emiu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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