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MNOACHUTEJIbHASA 3AIIUCKA

[Iporpamma no yuebHoMy mnpeametry "buonorusa" (mamee - Ouonorus) Ha
YpOBHE cpeqHero odiero oOpazoBaHus pa3paboTaHa Ha ocHOBe DeaepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepammm,
OI'OC COO, Konuenuumu mnpenoaaBaHusi ydyeOHoro npeamera «buomorus» u
OCHOBHBIX MOJIOKEHUN (PpenepanbHoil pabouell mporpaMMbl BOCIIUTAHHUS.

VYuebnwiii npeamer «buonorus» yriay6naéaHoro ypoBHs uizydenus (10-11
KJIACCHI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOM obnactu «EcTtecTBeHHO-
HayuyHble ipeaMeTsl». CornacHo nojoxeHussMm GI'OC COO npodunsHbie yueOHbIE
OpeIMEeThl, H3yyaeMble Ha yriayOJE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepeHmanu  O0y4eHUs] Ha YPOBHE CpEIHEro ooOiero oOpa3oBaHUsA U
NpU3BaHbl OOECTIEUYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIUM, CpPEIHUM
o0muM, cpeaHuM IpodeCCHOHAIBHBIM U BBICIITUM 00pa3oBaHHeM. B To ke Bpems
KOKIBIM HW3 JTHUX YYEOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IMPUOPUTETHOE pPEIICHUE O0pa30BaTENIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/1a4, CBS3aHHBIX C MpoQopUeHTalreld O00y4aroluXCcs U CTUMYJIHPOBAHHUEM
MHTEpeca K KOHKPETHOW O0JIaCTH HAy4YHOTO 3HAHUSA, CBA3aHHOTO C OHMOJIOTHEH,
MEIMIUHOW, 3KOJIOTUEN, ICUXOJIOTUEN, CTIOPTOM WIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy npeamety "buonorus" naér npencraBlieHue O Lelu
U 3aj7la4ax M3y4yeHus yuyeOHoro npeamera «buonorus» Ha yriyOiaE€HHOM ypOBHE,
omnpeAenser o00s3areabHOe (MHBApUAHTHOE) NPEIMETHOE COJAEpKAHUE, €ro
CTPYKTYPUPOBaHHE 1O pas3feliaM W TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHyeT MOCIEAOBATeIbHOCTh M3y4€HUs Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH Y4eOHOro Tmpolecca,
BO3PAaCTHBIX 0OCOOCHHOCTEN 00yUarmuxcs. B mporpammMe mo 61oI0ruu peann3oBaH
MPUHIMI NPEEMCTBEHHOCTH € U3y4€HUEM OMOJIOTMU HAa YPOBHE OCHOBHOI'O OOLIEr0
oOpazoBaHus, Omaromapss 4YeMy MpPOCMATPUBAETCS  HAMNPABJIECHHOCTh  HA
nocieayrmiee pa3BUTHE OWOJIOTHYECKUX 3HAHUM, OpPHUEHTHUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHUYECKOTrO
MBIIIICHUS, PECTABICHUH 0 30pPOBOM 00pase )KM3HU, Ha BOCITUTaHUE OEPEKHOTO
OTHOILIEHUS K OKpY’Karolel npupoHoi cpeae. B mporpaMme mo GMosioruu Takxe
MOKa3aHbl BO3MOXKHOCTU YyueOHoro nmnpeamera «buonorus» B pealuzanuu
tpeboBanuit ®I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4deHUs U B POPMUPOBAHUY OCHOBHBIX BUIOB yU4e€OHO-
MO3HABATEJILHON JESATENIBHOCTH OOYyYaroIIMXCsl MO OCBOEHHUIO COJEpKaHUs
OMOJIOrMYeCKOro 00pa3oBaHUs HA YPOBHE CPEAHETO 00IIero 00pa3oBaHMUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpeHEro o0Iero oopa3oBaHUs
3aBepIIaeT Ouosornyeckoe 00pa3oBaHME B MIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
U Yri1yOJieHHe 3HaHUI 00y4aroluXxcs 0 )UBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOUW OMOJ0rUM, SMOPUOJIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKU, CENICKIIUH,
OMOTEXHOJOTUH, SBOIIOLIMOHHOTO YYEHUS U IKOJIIOTHH.

N3yyenue yueOHoro mnpeamera «buosorusi» Ha yriayOJE€HHOM YpOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYYalOIIMXCS K MOCIEAYIOUIEMY MOTYYSHHIO
OWojorndeckoro  oOpa3oBaHWS B  By3aX W OpPraHU3alMSIX  CPETHETO
npodeccuoHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUW, TMOJIYYEHHBIX TPU  HU3YyYEHUU  OOYYAIOIIMMUCS
COOTBETCTBYIOLIUX CUCTEMATHYECKUX pa3/esioB OMOJIOTUM HAa YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHWSA TONY4YarOT pa3BUTHE. Tak,
paclIMpeHbl W YriyOsieHbl OMOJIOTMYECKUE 3HAHUA O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me€ 4YeJIOBeKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTMUECKUE CBEACHUS IPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPble MOKHO HMCIOJIb30BaTh KAK OPUEHTHUPHI JJIsl MOCIEAYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OUWONOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYAIOUIUMHCS TMPU U3YYEHUU
Gu3MKu, XUMHUH, Teorpaduu U MaTEMaTUKH.

Crtpyktypa mporpammbl 1o ydeOHomy mnpeamery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA MOAXOABl K M3YYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aIliH, IBOJIOIMN OPTaHUYECKOro MHpa Ha 3emIle,
COXpaHeHMs1 OMOJIOrMUeCcKOro pa3noodpasus miaHeTsl. Tak, B 10 kiacce u3ydyarorcs
OCHOBBI MOJIEKYJIIPHOW M KJIETOYHOM OHOJIOTUH, SMOPHOJIOTUU U OHOJIOTUU
pPa3BUTHS, TEHETUKU M CEJNEKLUU, OUOTEXHOJIOTMU M CHHTETHYECKON OMOJIOruu,
AKTYaJIM3UPYIOTCSl 3HAHUA OOydYarolmuxcsi Mo OOTaHWKE, 300JIOTHH, AHATOMUH,
¢usnonorun yenoseka. B 11 kiacce u3yuyaroTcs 3BONIOIMOHHOE YUEHHE, OCHOBBI
AKOJIOTHH U yueHue o ouocdepe.

VYyeOubii mnpeamer  «buonorus»  npu3BaH  00ECNEYUTh  OCBOEHUE
O00yYarOIIMMHUCST OMOJOTUYECKUX TEOPUN M 3aKOHOB, WJICH, MPUHIIUIIOB U MPABUII,
JISXKAINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOEHUH, MHOTrooOpa3MM M OCOOEHHOCTSX KIETKH, OpraHu3Ma, MNOMYJSLHH,
OMOLIEHO3a, YKOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUOJIOTMH, MPUKIAIHBIX aCTIEKTaX OMOJOrMYeCKUX 3HaHWU. J[is
pa3BUTHS U TONAJEPKAHUS HMHTEpeca OO0ydalImuxcs K OHOJOTMU HapsAy Co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COACPXKAHUHU MPOTrpaMMbI
10 OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS U Pa3BUTHUSA
TOU WJIK UHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOIOTHYECKUX U IKOJIOTHUECKHUX MPOOIIeM.

Lenb u3zydenus yueOHoro mpenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOM



OpraHu3allid >KUBBIX CHCTEM PA3HOrO paHra M MNpUOOpPETEHUE YMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHPOBAHUU MHTEpEca K ONpeneraeéHHON o0aacTu
npoeCCUOHATIBHONW JAEATEIbHOCTH, CBSI3aHHOW C OWoOJOrued, Wi K BBIOOPY
y4eOHOTr0 3aBeICHUSI IJIs1 TPOIOJDKEHUS OMOJIOrMYEeCKOr0 00pa3oBaHUs.

JocTtwkeHne 1Uend u3ydeHus ydyeOHoro mnpeamera «buomorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEeUBAETCS PEHICHUEM CIEIYIONIUX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCSA CUCTEMBbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIOINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTo0Opa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJIALMs, B, OMOreoleHo3, Onocdepa); 0 BHIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIETOBAaHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYYalOIIMXCS C METOJaMU MO3HAHHS >KUBOM TMPUPOABL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKMX HayK (MOJEKYISpHOW U
KJIETOYHON OMOJIOrMH, SMOPHUOJIOTUY U OMOJIOTUH Pa3BUTUS, TEHETUKU U CENIEKIINY,
OMOTEXHOJIOTUM U CHUHTETHYECKOW OMOJIOrMM, NaJICOHTOJIOIMH, HKOJIOTUN);
METOJJaMH CAMOCTOSITEIbHOTO TPOBENEHUsI OMOJIOTMYECKHX HCCIEOBAaHUA B
nabopatropud ©W B nOpupoie (HaOdIOJeHHE, U3MEpPEHHE, HSKCIEPUMEHT,
MOJICJIMPOBAHUE);

OBJIaZicHMEe OOy4YaloIIMMUCS  YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHUECKYI0 HH(POPMAIUIO; TOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CHMBOJMKOM; YCTAaHaBIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM U  COLMAIBHO-)KOHOMHYECKHMH U  SKOJIOTMYECKUMHU
npoOjieMaMu YEeIOBEYECTBA; OLEHUBATh IIOCIEACTBUS CBOEH NEATENbHOCTH I10
OTHOILEHUIO K OKpYXalollel NpUpoJHOW cpene, COOCTBEHHOMY 3I0pPOBbIO U
30POBBIO  OKPYXXAIOLIUX  JIIOJ€H; OOOCHOBBIBATH U  COOJIOJIaTh  MEpHI
MpoPUIAKTUKA MH(EKIMOHHBIX 3a00JI€BaHMIA, MTpaBUiIa MOBEAEHUS B MPUPOJAE U
obecrieueHus1 0E€30MaCHOCTH COOCTBEHHOM KU3HEAEATEIbHOCTH B UPE3BbIYAaHBIX
CUTyallUsIX ~NPUPOJHOIO W  TEXHOTEHHOI'O  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIE HAYYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHY;

pa3BUTHE y 00YYAIOIIUXCS HHTEJUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM B
IPOLECCE 3HAKOMCTBA C  BBIJAIOIIUMHUCS OTKPBITHUAMM W COBPEMEHHBIMU
UCCIIEZIOBAHUAMU B OHWOJIOTHH, pEIIaeMbIMH €10 MpobOjeMamMu, METOI0Joruen
OMOJIOTMYECKOr0 UCCIIEIOBAHHUS, TPOBEACHUS SKCIIEPUMEHTANIBHBIX UCCIIEIOBAHUH,
pelieHusi OMOJIOTMYECKUX 3aJlad, MOJEIMPOBaHUs OHMOJIOTMYECKUX OOBEKTOB HU
IPOLIECCOB;

BOCIIUTAaHUE y O0YYaIOIIMXCS [IEHHOCTHOI'O OTHOILEHUS K KUBOW MPHUPOJIE B
IEJIOM U K OTJIENbHBIM €€ 00bEeKTaM U SBIEHUAM; (POpMHUPOBAHHE IKOIOTUIECKOM,



TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyIbTyphI TOBEACHUS B IPUPOJIC; MHTETPALIUN
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre  OO0y4YalomUMHUCS ~ KOMIETEHTHOCTH B PallMOHAJIBLHOM
IPUPOJIONOIB30BAHUM (COOIIIOIEHNE ITPABUII IIOBEJIEHUS B IPUPO/IE, OXPaHbl BUIOB,
9KOCUCTEM, Ouocheprl), COXpaHEHHWH COOCTBEHHOT'O 3J0POBbSI H  370POBbBS
OKpYXXaromux Jrojed  (coOmroneHuss Mep npodWIakTUKU — 3a00JieBaHUM,
obecrieueHre O€30MAaCHOCTH KU3HEACSITEIFHOCTH B YPE3BBIYAMHBIX CUTYAIHIX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUA U YMEHUHN B MOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM Uil  OCO3HAHHOIO  BBIOOpa  OOy4YarOIIMMHCS
UHAUBUYaTbHON oOpa3oBaTenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
HOCJENYIOIeMY NPOPECCHOHANIBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHUIYaJIbHBIMU UHTEPECAMH U MTOTPEOHOCTSIMU PErHOHA.

OO6muiee yucino YyacoB, OTBEICHHBIX HA M3y4YE€HHE OHMOJIOTMU Ha yriayOJIeHHOM
ypOBHE CcpeliHero odiiero oopazoBanus, coctasiser 204 yaca: B 10 knacce — 102
yaca (3 gaca B Hezenio), B 11 kiacce — 102 gaca (3 gaca B HeZemio).

OT60p opraHM3aMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHHUsS OUOIOTHH
OCYIIIECTBISIETCS ¢ Y4€TOM CHEHM(PHUKU €ro COoAepKaHWsS M HANpaBIEHHOCTH Ha
OpoAOJIKEHUE OMOJIOrMYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpPEAHEro
npo(ecCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNbHBIM YCIOBHEM MPU 00YUYEHUU OMOJIOTUH Ha YIyOJIEHHOM ypOBHE
ABIISIETCSl TIPOBEJCHUE JTA0OPAaTOPHBIX M TpaKTHUeCKuX pabor. Takxke yuacTue
00y4aromuXxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEN0BATEIbCKUX PadoT,
TEMaTUKa KOTOPBIX OMPEESAETCs yUUTEIeM Ha OCHOBE UMEIOIINXCSI MaTepUATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Conep:kanue TporpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHoi urorosoit arrecramuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHasi Onoyiorusi — KOMIUIEKCHasi Hayka. Kparkasi uctopusi pa3BUTHS
Owonornu.  buomormdyeckue HAyKM M HW3ydaeMble HMH  TPOOJIEMEI.
DOyHIaMEHTalbHbIE, NPUKIAJHBIE W ITOMCKOBBIC HAY4YHBIE WCCIEIOBAHUS B
Oouosoruu.

3HaueHre OMONOruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTtuHbl mupa. IIpodeccun, cBsizannbie ¢ Ouonorued. 3HadueHWEe OMOJIOTUU B
MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE IPUPOBI.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
l'apgeit, I'. Menaens, B. 1. Bepuaackuii, W. I1. [TaBnos, . 1. Meunukos, H. W.
Bagunog, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuielr u cxembl: «CBsi3b OMOJIOTMM C JIPYrUMU Haykamu», «Cucrtema
OMOJIOTUYECKHUX HAYK).

Tema 2. )KuBble cuCTeMbl U X U3yYCHHUE

KuBbie cuCTEeMBl Kak MpeaMer u3ydeHusi Ouosioruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M ILIEJIOCTHOCTb,
CJIOXXHOCTh W YIIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3alMd KHUBBIX CUCTEM: MOJEKYJISPHBINA, KIECTOYHBIMH,
TKaHEBBIH, OpraHW3MEHHBIN, NOMYJIALIMOHHO-BUA0BO, HDKOCHUCTEMHBI
(bnoreoneHoTHUeCKHi), OmocdepHbii. Ilpomeccel, mpoucxoase B IKHUBBIX
cuctemax. OCHOBHBIE TpPH3HAKH >XKUBOTO. JKW3HB Kak (opMa CyIIEeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorudyeckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alns, MeTaaHanus. [louaTue o 3aBucuMon u
He3aBUCHMMOM mnepeMeHHOW. [lmanmpoBanue »skcnepumenta. [loctaHoBka w
nposepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa36poc B Owuonornueckux jgaHHbIX. OIlIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3yapTaroB. [IpUunMHBI HUCKaKEHUS pPE3YNbTATOB JKcrnepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuipl 1 cxeMbl: «OCHOBHBIE TMPU3HAKU JKU3HWY», «buomoruueckue
cucrteMbD», «CBOWCTBAa KUBOW MaTepum», «YPOBHH OpraHU3AIlMU KUBOU
npupoab», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM JKUBOTHBIX», «CUCTEMBI
OpraHoB 4eJIOBeuecKoro opranusmay, «buoreomenos», «buocdepa», «Merombl
M3YyYEHUS )KUBOU MPUPOJIBDY.

OGopynoBaHue: 1a0opaTopHOe 00OPYI0BAHUE JIJIs TPOBEAEHUS HAOII0ICHU,
U3MEPEHUH, DKCIEPUMEHTOB.

IlpakTnueckas padora «lcrnonb3oBaHWE PA3IUYHBIX METOJ0B IIPHU
W3YYEHUH JKUBBIX CUCTEM).

Tema 3. buosiorust KieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIA >KuBoro. Kcropus
oTkpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIOKEHUS COBPEMEHHOH KIIETOYHOU
TEOPUHU.

Metonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWUOJIOTMHU:  MHUKPOCKOMUS,
xpomatorpadus, eKTpodope3, METOJ MEUYEHBIX aTOMOB, IuddepeHimanpuoe
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uKrcupo8aHHbix
K71emok. DIEeKTpOoHHass MUKpockonusa. Koughokanvnas mukpockonus. Bumanvhoe
(npusicuznerHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabnuupl u cxembl: «CBETOBOM MHKPOCKOMY, «JIEKTPOHHBI MUKPOCKOID,
«McTopus pa3BUTHS METOAOB MUKPOCKOITUN .

OO0opynoBaHHe: CBETOBOM MHUKPOCKOIN, MHUKPOIPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATLHBIX KIIETOK.

IIpakTuueckass padora «/3ydyeHue METOJOB KIETOYHOM OHOJIOTHH
(xpomarorpadus, snextpodopes, auddepeHIuANTbHOE IEHTPUPYTrUpOBaHUE,
[T1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKu

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poiib kKak pacTBOpUTENS, peareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIoOperysiuu. MuHepalibHbIe BEIECTBA KIETKH, UX Ouojiornueckas poib. Poib
KaTHOHOB Y aHHOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buonormyeckue mnonumepsl. benku.
AMMHOKHCITOTHBIN cocTaB 0enkoB. CTpyKTypsl OenkoBoii MoJekynbl. [lepBuunas
CTpYKTypa Oenka, menTuaHas CBs3b. BropuuHas, TpeTuyHas, 4YeTBEpTUYHAsS
cTpykTypsl. Jlenatypamus. CBoiictBa OenkoB. Knaccudukamms  Oenkos.
buonornueckue Ppynkiumn 6enkoB. /lpuonsl.



VYrneBoasl. MoHOCaxapubl, 1UCaxapyibl, OJUTOCaXapybl U MOJIHCAXAPUIBIL.
O6mwmii 1aH CTpoeHHs W (PU3MKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM yriieBOI0B.

Jlumuael. 'uapodunsHo-rHAPOdOOHBIE CBOMCTBA. Kitaccudukanus Tunumios.
Tpurnuuepunsl, ¢ochonunuabl, BOCKH, cTepouabl. buonormdeckue QyHKINUN
aunuaoB. OO1IMe cBOMCTBA OMOOrMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, MOTYTPOHUIIAEMOCTb.

Hykneunnossie kucnotsl. JJHK m PHK. CrtpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. I[lpuanun xomrmuiementapuoctu. [Ipasmio Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. Mectonaxoxaenue u ouonornueckue Gpynxuuu JTHK.
Buaes PHK. ®yukunu PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsisu B Mojekyie ATO.
buonornueckue ¢pynkimn ATO. BoccTaHOBIEHHBIE TEPEHOCUHUKH, WX (PYHKIHUU B
Kierke. /[pyeue nykneosuompugpocghamor (HTD). CexkBenupoBanue [JHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosorusi: OMOXMMHUYECKHE U OMO(PU3NUYECKHUE UCCIIEIOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposanue
CmMpYKmypol U OYHKYUli OUOMONEKY U ux Komniekcos. Komnviomepuwiti ouzaun u
opeanuyecKull Cunme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpertsr: JI. ITonmunr, Jx. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «Pacnpenenenre XUMUYECKUX JJIEMEHTOB B HEXKUBOU IPUPOJIEY,
«Pacnpenenenne XuMHUECKUX JIEMEHTOB B JKHUBOM MPUPOJIEY.

Tabmuier u cxemsl: «llepuoanueckass TabauIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHune MOJIEKYJbl BOIbD», «BemectBa B cocraBe opranu3MoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€NKOBOM MOJEKYJbl», «CTpOoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHE MOJEKYN JUnuAoB», «HyKIEeMHOBBIE KHUCIOTHI,
«Ctpoenue Monekyiasl ATD».

O6opynoBaHue: XuMUYECKast MOCyAa U 000pY10BaHHUE.

JlaGopaTopHasi padora «OO0HapyxkeHHE OCIIKOB C MOMOIIbI0 KaYECTBEHHBIX
pEAKIUIN.

JlabopaTopHas padora «/cciieioBaHne HyKJIENHOBBIX KUCIIOT, BBIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBbIX OPTraHU3MOBY.

Tema 5. CTpoeHue u PyHKINH KJIETKH

Tumnel KJIETOK: dyKapuoTHyeckas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaHUS KICTKH.



Crpoenue npokapuotuueckoil kierku. Kierounas crenka 0aktepuil u apxei.
Oco0EHHOCTH CTpPOEHUsI TEeTepoTpOoGHON M aBTOTPOPHOH MPOKAPHUOTUYECKHUX
KJIeTOK. MecTo 1 pojib IPOKapuoT B OMOLIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHHUE dYKAPUOTHUECKOM KIeTKH. [1ma3zmaruueckast
MeMOpaHa (tuiazmanemma). CTpykTypa Ila3MaTH4ecKoil MeMOpaHbl. TpaHcnopT
BELIECTB Yepe3 MIa3MaTHUECKYyI0 MeMOpaHy: naccuBHbIN (qudy3us, odneryénnas
muddy3us), akTUBHbIA (NMEPBUUHBIA W BTOPUYHBIM aKTHBHBIA TPaHCIIOPT).
[Tonymponuitaemocts MeMOpaHbl. Pabota HaTpuil-kaameBoro Hacoca. DHIOIUTO3:
MUHOLKTO3, (aronuro3. Dx301uTo3. Kierounas crenka. CTpykTypa U QyHKIUU
KJIETOYHOM CTEHKU PacTEHUH, IpUOOB.

Huromnasma. [{utozons. Llutockener. [IBuxkenne nuroruiazmel. OpraHouibl
kietkn. OTHOMEMOpaHHbIC OPTaHOUIBI KIETKU: dHAomazMarudeckas cetsb (JI1C),
anmapaT [ompkM, JM30COMBI, WX CTpoeHHE M (QYHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyISPHOIO0 PETHKYJIyMa.
Mexanuzm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ mankuii (arpanynisipHbIN) SHAOIIA3MATUYECKUI PETUKYITYM.
CekperopHas ¢yukuus annapara ['onbmxu. Moougukayusa 6enkoe 6 annapame
Tonvoorcu. Copmuposka 6enxkoe 6 annapame [ onvodcu. TpaHCOPT BEUIECTB B
KJeTke. Bakyonu pacturenbHbIX KieTok. Knerounstii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MHTOXOHJIPUHM,  IUIACTHUJBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouozcenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUNA W 1iactui. llepBuunsle,
BTOPUYHBIE U CIOXKHBIE IJIACTUABI (HOTOCUHTE3UPYIOIIUX YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JISUKOIIJIACTHI BBICIIUX PACTEHUIA.

HememOpanusie opranouasl kietkun CtpoeHue U GyHKIIUA HEMEeMOpaHHBIX
OpPTaHOUIOB KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmol.
MuxkpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MbIIEUHBIE — KIIETKH.
AKmunosvie KOMNOHeHmMbl HemblileuHblx Kiemok. Mukporpyboukn. Kierounsrit
neHtp. CrpoeHue U JBWKEHHME JKTYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
uuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybdboukamu. MomopHhvie benku.

SAnpo. O6onouka sipa, XPOMATHH, KapUOILIa3Ma, SIPBIINIKK, UX CTPOEHUE U
byakiuu. Snepupiii  O0enkoBbIE MaTpukc. [IpocTpaHCTBEHHOE pPacCIONOKEHUE
XpOMOCOM B HUHTEp(pazHOM snpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaThHa — THUCTOHBI. Jlunamuka s0epHOU 060a0uKu 6 mumosze. Aoephbiil
MPAancnopm.

Knerounsie BrimtoueHusi. CpaBHUTEIbHAS XapPAKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENbHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanumn



IToptpersi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHUE B3YKapUOTHUECKOW KieTkn», «CtpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTUTENbHOM  KJIeTku», «CTpoeHue
MUTOXOHAPUNY, «Aapor», «CTpoeHUE NPOKAPUOTUIECKON KIIETKN».

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpENnaparsbl pPacTUTENbHbIX,
AKUBOTHBIX KJIETOK, MUKpONpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopuass padora «/3ydyeHue CTpO€HHS KIETOK pa3IMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/I3yueHue CBOMCTB KJIETOUHON MEMOPAHBI».

Jlaboparopuas paGora «lccienoBaHue IUIa3MoiM3a M JIEIJIa3MOJIU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue IBUKEHUS IUTOIIA3Mbl B PACTUTEIIbHBIX
KJIETKAX).

Tema 6. O0MeH BelleCTB M NMPeBpallleHNe JHEPTUH B KJIETKe

AccuMUIISALIMA U TUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabosn3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpOdHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTuueckoe obecriedeHne kieTku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DdepMeHTATHUBHBIM XapakTep peakUuil KIETOYHOTO
meTtabonuzma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsr. Otnnuust GepMEHTOB OT HEOPraHWUYECKHX KaTanu3atopoB. benku-
AKTUBATOPHl M OENKU-UHTHOUTOPHI. 3aBHCHUMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OpraHUYEeCKUX BellecTB B KieTke. DoTocuHTEs.
AHokcueenHbIll U OKcuceHHbl omocunme3 y baxkmeputi. Ceemocobuparowue
nUeMeHmbvl U NUCMEHMbl PeakyuoHHo20 yenmpa. Ponb XJIOpoIuIacToB B IpoLecce
¢dorocunreza. CreroBas u TeMHOBas (Gazpl. Pomoovixarnue, Cs., Cs. u CAM-munut
¢pomocunmesa. [lponykTuBHOCTHh POTOCHMHTE3a. BiusiHue pa3nuuHbIX (pakTopoB Ha
cKopocTh (porocuHTe3a. 3HaUeHHE POTOCHHTE3A.

XEMOCHUHTES. Paznoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIUE OaKTepUH, KeIe300aKTepuu, CepoOAKTEPHUH, BOIAOPOIHbBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Opoxenus. [IponykTel OpokeHHs M HX
UCIOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTENHN OOJIE3HEN.

AspoOHBIE OpraHU3MBl. Oransl JHEPreTUYECKOr0 oOMeHa.
[ToaroroBuTtenbHBIN 3TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okuCIEHHUE, WK KIETOYHOE JIbIXaHUE. PONb MUTOXOHIpUN B
mporueccax onoaornyeckoro okuciaenus. Luknmnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus memopanno2o epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. IlpeumyiecTBa a’poOHOro myTd oOMeEHa
BEIIECTB Nepesi aHadpoOHbIM. D(DPEKTUBHOCTD SHEPTETUYECKOI0 0OMEHA.

JemoHcTpanumn

[Moptperst: k. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Muruenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «DHEpreTudeckuit oomen», «buocunres
oenkay, «CtpoeHue GpepMeHTa», «XEeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYAOBAaHHUE JUIsl MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «/3yueHne kaTaTUTUHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMmuIIa3bl UK KaTalasbl).

JlabopaTtopnass padora «/3yueHune ¢GepMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTtopnass padora «CpaBHeHue 1mporieccoB  (orocuHTE3a U
XEMOCHHTE3a.

JlabopaTopHas paGora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. HacneacrBeHHass HHGOpMALMS M peau3alus e€ B KJIeTKe

Peakuun mMarpuuHoro cunre3a. [IpuHIUN KOMIUIEMEHTAPHOCTU B PEAKIUSIX
MaTPUYHOIO CMHTe3a. Peanuzanus HacieacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOII, €ro cBoucTBa. TpaHckpunuusa — wmatpuudbid cuHTe3 PHK. Ilpunmurms
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPATIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmsiiusa u e€ stanbl. Yuactue TpancropTHeix PHK B OnocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomupoBanwe amuHokucior. Ponb pubocom B
OouocuHTrese Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzalus reHoma y
MPOKApPUOT W DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy Mpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MoaexynsipHvie mexaHuzmbl IKCNPECCUU 2EHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enog. Perymsius 0OMEHHBIX
IIPOLIECCOB B KieTKe. KieTouHbli romeocras.

Bupychl — HeksieTouHbie (OpMBI )KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHUE
NPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHblli YUKl
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsie 3a005eBanus yelnoBeka, XuBOTHbIX, pactenuil. CITIM I, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIEMBI.

buoungpopmamura: unmeepayus u ananuz 6onvuux maccusos («bigdatar)
CMPYKMYpHuIX OUoI02U4eckux Oanuvix. Hanomexnonoeuu 6 buonocuu u meouyume.
lIpoepammupyemvie pynkyuu 6enrkos. Cnocodwl 00cmasKu 1eKkapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. 1. iBanoBCKuM.

Tabmunpl u cxembl: «buocunte3 Oenkay, «I'eHeTHYeCKul Komy», «Bupycery,
«bakrepuodaru.

IpakTnueckas padora «Co3aHue MOJCIH BUPYCa.

Tema 8. 7Ku3HeHHbI HUKJI KJICTKHU

Knerounsii 1uki, ero mnepuoabl W peryisuusa. HMurepdaza u  MUTO3.
Oco0eHHOCTH TIPOIeCCOB, MpoTeKaromux B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) EpHOoibl UHTEP(DA3bI.

Marpuunsiii cunte3 JIHK — perukanus. [Ipunnunsr perunkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAJJICIbHOCTD.
Mexanusm perumnkanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Termomepsl u

Teaomepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTun. JIUIUIOUIHBIA U
rarlonIHpId ~ HAOOpbl  XpomocoM. ['oMonoruunele Xpomocombl. IlonoBwie
XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTalud MUTO3a U MPOUCXOJISAIINE B HUX MPOIECCHI.
Tumer muto3a. Kapuoknues n nurokunes. buosornyeckoe 3HayeHUE MUTO3A.

Perynsauusa muToTMdeckoro uukia kieTtku. [IporpamMmupyemas KieTOYHas
rubenp — arnornTos.

Knerounoe smpo, xpoMocombl, (DyHKITMOHANIbHAS TEHOMUKA. Mexanuzmwl
npoaughepayuu, ougpgepenyuposxu, cmapenus u eudenu xiemokx. «Llugposas
KliemKka» — OuouHgopmamuyeckue Mooeiu GyHKYuoHUpOBaHUs KiemKu.

JdemoHcTpanuu

Tabmumpl 1 cxeMbl: «OKU3HEHHBINM IMKI KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

OOGopynoBaHKe: CBETOBOM MUKPOCKOI, MUKpOTpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKa JTYKa.

JlaGopaTopHuas padora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlaGopaTopHnasi pabora «Ha0nroeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpOIIperapaTax)y.

Tema 9. CTpoenne u yHKIIUU OPTraHU3MOB

buonorunueckoe pazHooOpasue OpPTraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OCc00EHHOCTH CTPOEHUS U )KU3HEACATEIHHOCTH OJTHOKIIETOYHBIX OPTaHH3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIETOYHBIC BOJOPOCIH, APYTHe
npoTUCThl. KoNoHUAbHBIE OPTaHU3MBI.



B3anMocCBs3p 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucreMbl opranoB. Oprannsm Kak €IMHOE 1enoe. ['omeocras.

Tkanu pactenuil. TUmbl pacCTUTENBHBIX TKaHEH: 00pa3oBaTelibHAs, TOKPOBHAS,
NPOBOASIIAs, OCHOBHAs, MexaHumueckas. OCOOEHHOCTH CTpOeHMs, (PYHKUHUHA U
PaCIIONOKEHUS TKAaHEN B OpraHax paCTCHHM.

TkaHM XKMBOTHBIX M Y€JIOBEKAa. [HMbI KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCJIMHUTENbHAS, MbIllIeyHasi, HepBHas. OcCOOEHHOCTU CTpoeHUs, (GYHKIUA U
PacCIIONOKEHUS TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbsl. BereraTuBHble M T€HEpaTHBHbIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBI OPTraHOB KMBOTHBIX U yenoBeka. DyHKIIMA OPTaHOB U CUCTEM OPT'aHOB.

Onopa tena opranu3moB. Kapkac pacrennil. CkeneTsl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapykHbIli 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIBI
COEIMHEHUS KOCTEN.

JIB>KeHWEe  OpraHW3MoOB.  [I[BH>KEHME  ONHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, JKT'YTHMKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTECHUM:
TPONM3MBl W HACTUHU. JIBH)KEHUME MHOI'OKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MbIlIeyHas cuctema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Inutanue opranu3mos. [lornomnenrne BOAbI, yIIIEKUCIOr0 ra3a i MUHEPaIbHbBIX
BelleCTB  pacTeHussMU.  Iluranue  KuUBOTHBIX.  BHyTpumosioctHoe
BHYTPUKIIETOYHOE TNUIIEeBapeHHe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHensl
NUIIEBAPUTENIBHOrO TpakTa. IlnmeBapurenbHble xeneswl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHul. Jlpixanue sxuBOTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KieTkU. KoxHoe npixanue. /[pIxarenbHas MOBEPXHOCTD.
XKabepHoe u nérounoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOIMOHHOE  YCIIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKMBOTHBIX.
JlpixarenpHas cHCTEMa 4YeloBeKa. MeEXaHW3M BEHTWIALMHU JETKUX Yy NOTUL U
miiekonuTaronux. Perynsamus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OpPraHW3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHUM.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassl.
KpoBeHocHast cucrtemMa TIO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpamieHusi. IBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOH CUCTEMbI MTO3BOHOYHBIX KUBOTHBIX. Pabora
cepaLa U €€ perysus.

Brinenenue y opranu3mos. Beienenue y pacteHnil. Beigenesnue y )KUBOTHBIX.
CokparutenbHbie Bakyonu. Oprasbel BblaeiaeHusd. DwibTpanus, CeKpenus u
o0paTHOE BcachbIBaHUME KaK MEXaHU3Mbl pabOThl OpraHoB BbleneHUA. CBs3b
MOJIOCTA Tela C KPOBECHOCHOW W BBIICIUTENBHOM CUCTEMaMH. Brigenenue y



MO3BOHOYHBIX JKMBOTHBIX U ueioBeka. [louku. CtpoeHue u GyHKIIMOHHUPOBAHUE
Hedpona. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHoOpsl
OakTepuii U MUCTHI MPOCTEHIIHX. 3aluTa Y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMHYECKOMN 3alIUThl. DUTOHIIUIBIL.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. I[IOKPOBBI M HMX TNPOU3BOJHBIE.
3amura opranu3ma ot Oone3neidl. IMmyHHas cuctema 4yenoBeka. KieTouHblt u
TYMOPAJIbHBIA UMMYHUTET. BpoxXAEHHBIA W TpUOOPETEHHBIN crHenupUuIeCKUii
UMMyHUTET. Teopus KIIOHaJIbHO-celeKTuBHOro ummyHnurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Pojib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JICBaHUM.

Paznpaxxumocte w  perynsumss |y  OpraHm3smoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OPraHUu3MOB. TakCHCBhI. Pa3npa>kuMOCTh U perynisiuus y paCTEHUM.
PocrtoBsie BeliecTBa U X 3HAUYCHUE.

HepBhast cucrema u pediekTopHas peryisuus y KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOJOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHEIBI TOJIOBHOTO MO3Ta TO3BOHOYHBIX JKUBOTHBIX. Peduekc u
pednexkTopHas ayra. be3ycioBHbIE U yCIIOBHbBIE PE(DIIECKCHI.

I'ymopanpHas perynsiuvs W 3HAOKPUHHAS CUCTEMa KMBOTHBIX M UYEJIOBEKA.
JKesne3bl 3HIOKPUHHOW CUCTEMBI M KX TOPMOHBIL. JeiicTBrue rOpMOHOB. B3aumMocBs3b
HEPBHOMW U HJOKPHUHHOI cucTeM. [ mnoramamo-runogusapHas CUCTEMA.

JdemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabnmuiel u cxembl: «OIHOKIETOYHBIE BOJOPOCIHN», «MHOTOKIETOUHbIE
Bogopociany», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUI,
«CHucTeMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHue
HacekoMbIx», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHUE CTEOISI»,
«CTpoeHue JHUCTOBON IMIIACTUHKNY, «TKaHM KUBOTHBIX», «CKEIET 4YEIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHOcHas cucremay», «/lpIxarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MpliieuHas CUCTEMAY,
«BplaenurenbHas cUCTEMa», «DHIAOKpUHHAs cucTeMa», «CTpOEHME MBI,
«UmmyHurer»,  «KumeuyHomonoctHele», «CxeMa  NUTAaHUS  PACTEHUIY,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUAPHI»,
«CTtpoeHue 1iaHapum», «BHyTpeHHee CTpoeHHE N0KAEBOro 4epBs», «HepBHas
cucrema poeio», «HepBHas cucrema garymku», «HepBHas — cucrtema
npecMmbikaronuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MmiiekonuTaronuxy, «HepBHas cucrema yenoBeka», «Pediekcey.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENapaTbl OJHOKIETOYHBIX
OPraHu3MOB, MHKpPOIIpENapaTbl TKAHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIUU



HACEKOMBIX, UTJIOKOXKUX, >KMBBIE IK3EMIUISAPbl KOMHATHBIX pacTeHUM, repOapuu
pacTeHMil pa3HBIX OTHEJIOB, BIAXHbIE Mpernaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEeIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH MTOYBEHHOTO U BO3IYIIIHOT'O MUTAHUS PACTEHUH,
pacHICTUICHUS KpaxMalia u OeKOB 1o IecTBHEM (epPMEHTOB, 00OPYOBAHUE IS
JIEMOHCTPALU OIBITOB 0 U3MEPECHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTENbHBIX JBUKEHHM, MOJIENIU TOJIOBHOT'O MO3Tra Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3yyeHue TKaHEH pacTEHUI.

JlaGopaTopHasi padora «/3yueHne TkaHeH )KUBOTHBIX).

JlabGopaTopHasi pabdora «/I3ydeHre OpraHoB [IBETKOBOTO PACTECHUS.

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHUS OPTraHMU3MOB: Oecronoe (BKIIOUas BEreTaTUBHOE) U
nmosoBoe. Buubl  0ecrnonoro  pa3MHOXKEHHUS:  MOYKOBaHUE,  CHOPYJISIUA,
(parMeHTalysl, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkM, wiau ramersl. Meio3. Craguu
Meno3a. [loBenenune xpomocoM B Meo3e. KpoccuHroep. bruomornueckuii CMbICIT
M€03a M IMOJOBOro Impouecca. Mewo3 W €ro MecTo B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y »kuBoTHbIX. 110JI0BBIE KENE3BI.
OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre U AMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CHocoObI
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTUSl — HAyKa
O pa3BUTHH OPraHu3MoB. Mopghozenes — oona uz 2nagnvix npobaem IMOPUOIOCUU.
Konyenyuss mopgocenoe u moodenu mopgoceneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenuwe. Tumbsl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupogarnHoe OpobneHue. bnacmyna, munvl
onacmyn. OCoOOCHHOCTH JPOOJICHUS MIICKOIMUTAIOMNUX. 3apOJBIIICBhIC JIMCTKU
(racTpyssinust). 3akiiaJika OpraHOB M TKaHEW U3 3apOJIbIIIEBHIX JIUCTKOB. B3auMHoe
BJIMSHUE YacTell pa3BUBAIOIIErocs 3apojblia (3MOpUOHANbHAS HMHIYKLHUS).
3aknagka IUlaHAa CTPOEHMS KUMBOTHOTO KAk peE3ylbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBHI TEHOB. BrusiHue Ha 3>MOpUOHANIBHOE pPa3BUTHE PA3IMUYHBIX
(aKTOPOB OKPYKAIOIIECH CPEIIBI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIM nepuox. Ilpsmoe u
HenpsiMmoe paszBuTHe. PaszButue ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX UBOTHBIX. bHOIOrMYeckoe 3HAaYE€HHE MPSIMOr0 U HENPSIMOTO
pa3BUTHUS, UX PACIPOCTpPAHEHUE B MpUpoAe. THUIbl pocTa >KUBOTHBIX. PaKTOPHI
PEryJiy pocTa KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX M desioBeka. [lepuobl oHToreHesa uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenune u pazBurue pacteHuil. ['amerodur u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuit. OOpazoBaHue CIOp B mporiecce Meiio3a. ['amerorenes
y pactenuil. OImI0J0TBOPEHHE U Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOe
OIIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuEe U Pa3BUTHUE CEMEHHU.

MexaHn3MBbI PETYNSLUNANA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toprpersr: C. I'. Hapamun, X. Hlneman.

Tabmunpl U cxembl: «BereraruBHOe pa3MHOXKEHHE», «TuUIbI Oecroyoro
pa3MHOXKEHUsD», «Pa3MHOXKEHHE XJIAMUIOMOHAIBD», «Pa3MHOKEHHE DSBIJICHBD,
«Pa3MHOXEeHUE TUAPBY, «Meho3y», «XpoMocoMbly, «l'ameroreHes», «CTpoeHue
SUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaguu OHTOreHezay, «lIpsmoe u
HENpsIMOE pas3BuTHE», «PazBurHe MaWCKOro xyka», «PasBurue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUN,
«CTpoeHue CeMsIH OJHOJOJIBHBIX U JIBYJOJIBHBIX PACTEHUN», «KU3HEHHBIA LUKII
MOPCKOM KamyCThl», « KU3HEHHBIN UK MXay, «JKU3HEHHBIN [IUKII HAaTOPOTHUKA,
«GKV3HEHHBIN UK COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30UI0B, MOAENb «IUKII pa3BUTHS JIATYIIKK.

JlaGopaTopHasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenaparax.

IIpakTnueckas padora «BbIABICHUE MPU3HAKOB CXOJCTBA 3apOIBIIICH
MO3BOHOYHBIX KMBOTHBIX).

JladbopaTtopHass padora «CTpoeHHe OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HACJEACTBEHHOCTH U HM3MEHYHMBOCTHU
OpPraHu3MoB

Wcropust cTaHOBICHUS M Pa3BUTHUS TCHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TedeCTBEHHBIX YYEHBIX B PA3BUTHU T'€HETHUKHU.
Pa6ots H. K. KoneioBa, H. U. BaBunoga, A. H. benosepckoro, I'. JI. Kapnieuenko,
0. A. ®ununuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ 'OMOJIOrMYHBIE XPOMOCOMBI,
aJUIENIbHBIC TEHBI, aJbTEPHATHUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, THOPHUIbI, TEHOTUIT, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUAOJOTUYECKHUM,  IIMTOJIOTHYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdeMoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsrios, H. H.
BasunioB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuiel u cxeMbl: «MeToabl TeHETUKNY, «CXEeMbl CKPEITUBAHUS.

Jlabopatopuass paGora «/[po3odmma Kak OOBEKT TEHETHUYECKHX
HUCCJICOBaHUM Y.

Tema 12. 3akoHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. llepBeiii 3akoH Mengens — 3aKkoH
ennHooOpa3usi rudbpuA0B mepBoro nokoneHus. [Ipasuino qomMmunupoBanus. Bropoi
3aKOH MeHnzaens — 3aKOH paclIeIuIeHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPUIHOTO CKpeluBanus. ['unore3a 4ucToThl raMer.

AHanusupymoliee cKpemunBaHue. [I[poMeKyTOUHbIA XapakTep HACIEAOBaHMUS.
Pacmennenne npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOT0
HacJieI0BaHus Mpu3HaKkoB. L{uTonornyeckrue OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

Cuermiennoe HacienoBanue npusHakoB. Pabotelr T. Moprana. CuerneHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TeHaMH. XPOMOCOMHas
TEOpPHs HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OIPEAECIEHUS Moa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMmeTHbI Mmoji. ['eHernueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C MTOJIOM.

['enoTun kak nenoctHas cucremMa. [lneiorponus — MHOXKECTBEHHOE JIEVCTBHE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoneicTBue HeaIeNbHBIX TI'E€HOB.
KommiiementaprnocTs. Onucras. [lonmumepus.

['eHeTnueckuil KOHTPOJIb PA3BUTHS PACTEHUN, )KUBOTHBIX U UEJIOBEKA, & TAKXKE
(GU3MOJIOTMYECKUX  MPOILIECCOB, TMOBEICHUS U  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnyeckne MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Mapa3uT» U «XO03IMH — MHKpoOHOM». ['eHeTmueckue acmheKThbl KOHTPOJS U
W3MEHEHHsI HACJIeJICTBEHHON WH(OPMAIIUHU B TTIOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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

Tabnuiel 1 cxembl: «llepBoiif 1 BTOpOi 3akoHbl MeHnens», «TpeTuit 3aKoH
Mennensa», «AHanuzupyoouiee ckpemuBaHue», «HemomHoe TOMUHHPOBAHUEY,
«CUeIIeHHOEe HacJeJOBaHUE TMPU3HAKOB Yy Jpo30duibl», «l'eHeTHKa ToJay,
«Kapuotun 4enoseka», «Kapuorun apozodwib», «Kapuotunm OTHIBD,
«MHOXECTBEHHBIN aIUIENU3M», «B3anMOIeCTBUE TEHOBY.

OOopynoBanue: MoJenb JJisl JIEMOHCTPAIlMM 3aKOHOB  €IMHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TNPU3HAKOB, MOJEIb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJENb IS



JEMOHCTPAlMK CILEIVIEHHONO HAaCJEAOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapart: «J{po3zodpumnar.

IIpakTnueckas padora «/3ydyeHue pe3yJabTaTOB MOHOTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

IIpakTuyeckass  padora  «3yueHue  pe3ynbTaTOB  AUTHOPUIHOTO
CKpEIIUBaHUA Y APO30(PUITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHotuna u cpenbl npu  (GopMUpoBaHMM (DEHOTHIIA.
N3menunBOCTh Npu3HAKOB. KauecTBEHHbIE W KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIIE/ICTBCHHASI.

MonudukanuonHas W3MeH4YMBOCTh. Poib cpeabl B (OpMUpPOBaHUU
MOIU(pUKAIIMOHHON M3MEHYMBOCTH. Hopma peaknmu mpusHaka. BapuarmoHHBIN
psia u BapuanmonHas kpuBas (B. HMoranncen). CsoiicTBa MOIu(HUKAIIMOHHOM
W3MEHYUBOCTH.

I'eHoTnMueckas N3MEHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTUTTMYECKON M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTaIl[MOHHAsI.

KomOuHaTuBHas u3MeHYMBOCTH. Meio3 M TOJIOBOM MpOIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHYUBOCTU B CO3JJaHUU
FeHEeTHYECKOro pa3HOo0Opa3us B Mpejesiax OJHOTO BU/IA.

MyTtanroHHasT W3MEHYMBOCTh. BuIbl MyTaluil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHIYUMPOBAaHHbIE MyTaluMW. SaepHbie U
HUATOIUIa3MaTuYeckue myrtaunu. CoMaTHYeCKUe W MOJ0OBble MyTauuu. [IpuunHbl
BO3HMKHOBEHUS MyTauumil. MyTareHsl W HX BIHMSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIMOHHOTO IpOIEcca. 3aKOH TOMOJIOTUYECKUX pPAIOB B
HacnencTBeHHod m3MeHunBoctu (H.U. BaBumnos). BHesnepHas W3MEHUYHMBOCTH U
HACJIEICTBEHHOCT.

Onuecenemuxa U INUSEHOMUKA, PpOIb INULEHEMUYEeCKUX dakxmopos 8
Hac1e008aHUuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

IToptperst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmupt u  cxembl: «Buasl usmMeHUuMBOCTH», «MoaudukanuoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTBY, «Merio3y,
«OmnonorBopeHuey, «I'eHeTndeckre 3a00IeBaHUs YeI0BeKay, «Buabl MyTarimiiy.

OO6opynoBaHue: XMBbIe W TepOapHbI€ SK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (potorpadum) )KUBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHme BapualMoOHHOTO psna u
BAPHALMOHHOW KPUBOW».



IlpakTnueckas padora «Myramuu y Japo3oduiibl  (HA TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eHeTnka 4esioBeKka

Kapuorun uyenoeka. MexayHapoaHas Nporpamma HCCIEIOBaHHS T€HOMa
4yelnoBeKa.  MeToapl  UM3y4YeHMS] T€HETHKH  YEJIOBEKa: T'E€HEAJIOTMYECKH,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUM, MOMYJIIIUOHHO-CTAaTUCTUYECKHM,
MOJIEKYJISIPHO-T€HETHYECKU . CoBpemeHHOE Onpe/IeTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOILBIO
IT11P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUS YellOBeKa. | eHHbIE 1 XpOMOCOMHBIE
Ooyie3HU 4YenoBeKa. boyie3HW ¢ HACIEACTBEHHOW MPEapacoioKeHHOCTHIO.
3HaYeHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUU T€HETUUECKHUX
3a0oneBaHnil 4YemoBeka. MeauKo-reHeTuYecKoe KOHCYyNIbTupoBaHue. CTBOJIOBbBIE
KJIEeTKU. [loHsTHE «TEHETHYECKOro Ipy3a». JTUYECKUE ACTIEKThl UCCIEIOBAHUN B
00J1aCTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTopbl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
buznuecKoMy U XUMUYECKOMY 3arpsi3HEHUIO OKpYsKaroliei cpeapl. I'eHernyeckas
MPEIPACIOIOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabnuuel 1 cxembl: «Kapuorun udenoBeka», «MeToabl U3yUYeHUS T€HETUKU
yenoBekay, «I'eHeTnueckue 3a00JIeBaHUs YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiekuusi opraHusMoB

JlomecTukanus U ceJIeKIus. 3apOKICHUE CENEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. 1. BaBumoBa o lleHTpax MNPOUCXOXKIEHUS M MHOTrooOpasusi KyJbTYPHBIX
pactenuii. Poib cenexkunu B CO31aHUM COPTOB PACTEHUM U MOPOJ KUBOTHBIX. COpT,
opoJa, MTAaMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHON U3MEHYMBOCTHU
H. W. BaBusnoga, ero 3HaueHue JJis CEIESKIIMOHHON paOOTHI.

Metonbl ceneknMoHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUIyaIbHBIM. Oramnsl KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKH
(eHoTHIA MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

WckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJCKIMOHHOM  paloThlI.
PaanannoHHBIN M XUMUYECKUM MYyTareHe3 Kak UCTOYHHUK MYTalUui y KyJIbTYPHBIX
dbopm opranuzmoB. HMcnonb3oBaHHE TE€HOMHOIO PEIAKTUPOBAHUS M METOAOB
pexomOuHaHTHBIX JIHK 17151 mosydeHus ucXoaHoro Matrepuana Jjisi CeeKIIUH.

[Tonyuyenue ITOJIUILIIOUOB. Bryrpusnunosas rUOpUIU3aIIHSL.
bnuskopoacTBeHHoe — ckpemmBaHue, WiM  uHOpuawHr.  HeponactBenHoe
CKpelluBaHue, Win ayrOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmnonab3oBaHue
rerepo3uca B cenekinuu. OtganéHHas rudbpunmuzanus. [Ipeogonenune Oecruionus



MEXBHUIOBBIX THOPUAOB. JJOCTHKEHUS CENEKIUN PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHune U U3y4eHue FreHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUH U UX
JTUKUAX POJIAYEH ISl CO3JJaHUSI HOBBIX COPTOB U THOPHUIOB CENIbCKOXO03SMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpawenue u ynpasieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBbIX  JHCUBOMHBIX 8 YeNsax YAYYuleHus
CYUecmeyomux U co30aHusi HOBbIX NOPOO, JUHULU U KPOCCO8, 8 MOM HUcCie C
NpUMeHeHUeM COBPEMEHHBIX MeMOO08 HAYYHBIX UCCIe008aHUl, Nepedosblix uoel u
NepCcneKmuBHbIX MexHOI02UU.

JdemoHcTpanumn

IToptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuter u cxembl: «L{eHTPBI TPOUCXOKIECHUS U MHOTOO0OPA3Us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAJOB B HACICICTBEHHOW W3MEHYHUBOCTH,
«Metogpl cenexkuuny, «Otnanéunas rudpuauzanusy, «MyrareHes».

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JIOMAITHUX >KUBOTHBIX).

JlabopaTopHasi padora «/I3ydeHrne METOIOB CENEKIIUN PACTEHUI».

IIpakTnyeckas padora «IIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHIXKEHHSI CEJEKIIMM PACTEHUM U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO3SICTBO, B JAOOpPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOT'O IIEHTPA)».

Tema 16. buorexHo10rust ¥ CHHTETUYECKAsI OMOJIOTHSI

OOBEKTHI, UCHONB3yeMble B OHMOTEXHOJIOTHH, — KJIETOYHBIE W TKaHEBbIE
KYJIbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaguunonHas
OMOTEXHONIOTHS:  XJIEOOMEeUeHUe, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX
TexHojorui. [IpousBoacTBO OenKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne TEXHOJIOTH M MHCTPYMEHTOB LICJIICHANPABIECHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C IIE€JIbIO MOJYYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHNECS B IPUPOIe OUOCUHTETUUECKUE TTYTH.

Knerounass unxxenepus. Meroapl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUU U
#*uBOTHbIX. KpuoOanku. Comarudeckas TruOpuaAu3alus W  COMATHYECKUM
sMOpuorene3. Mcnonb3oBaHuE Tamiou0oB B CeleKIMH pacteHuil. [lonyuenue
MOHOKJIOHANIbHBIX anmumein. Hcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUTIOJOTBOPEHUE. PeKOHCTpyKIus
SUIEKIIETOK U KJIOHUPOBAHHME >KUBOTHBIX. MeETOA TpaHCIUIAHTALMU SIAEP KIIETOK.



Texnonozuu 0300po6neHus, KyI1bmueUpo8anHus U MUKPOKIOHATLHO20 PA3SMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMocOoMHasi M TeHHas WHXeHepusa. VICKyCCTBEHHbIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHantHbix JAHK. Cozoanue mpanceennvix opeanusmos.
JlocTrKeHUs U NEPCIEKTUBBI XPOMOCOMHOW ¥ TEHHOM MH)KEHEPUU. DKOJIOTHYECKUE
U 3TUYECKHUE MPOOJIEMbl TEHHOW MHKEHEPHH.

Menuuuackue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JTMarHOCTHKA. MeTaOOoJOMHBIM aHalIM3, TEHOLICHTPUYECKHUN aHajiu3 MpoTeoMa
YEJIOBEKa JUIsl OLICHKM COCTOSIHUS €ro 310poBbs. lCHoinb30BaHHE CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OuoumkeHepuss nns  pa3pabOTKU
(GyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW CoYeTaHWEM TEXHOJOTHUU TpEXMEpHOro OuonmpuHTHHra u ckaddonaunHra
JUTSL peLIeHUs 3a]1a4 NePCOHATU3NPOBAHHON MEIULIMHBI.

CozllaHre BEKTOPHBIX BAaKIMH C LEJbl0 OOecreueHus: KOMOMHHUPOBAHHOM
3amuThl oT Bo3Oyauteneir OPBU, yctaHoBieHHe MOJIEKYJISPHBIX MEXaHU3MOB
dbynkimonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE
3a00seBaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuuel 1 cxembl: «cnonb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHast HHKEeHEpUs», «[ €eHHas HHXKEHEPUS».

JlabopaTtopHas pa6ora «/3ydeHne o0bEeKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «[lomyyeHre MOTOYHOKHUCIBIX ITPOLYKTOBY.

JKeKypeusi  «bHOTEXHONOrMs — BaXKHEWIIas MPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE IMTPOU3BOICTRO)Y.

11 KJIACC

Tema 1. 3apokneHue m pa3sBUTHE 3BOJIONMUOHHBIX MpeIACTABJICHUNA B
Oonosioruu

OpomtounonHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HayuyHas AestenbHocTh Y. JlapBuHa.

JBrxyire cuibl 3Boonry BU10B 10 Y. J[apBuHy (BhICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooprba 3a
CYILLIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoit Teopun H3Bomonuu (CTI). HeltpanbHas
Teopuss HBomtonuu. CoBpeMeHHass HBOJIOIMOHHAS  OWONOrusl. 3HayeHue
HBOJIIOIIMOHHON TeOpUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu



[Toptpersl: Apuctorens, K. JIunnen, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. [dapsun, C. C. YerBepuxos, U. . lImansraysen, k. Xonaein, /. K.
benses.

Tabnurel u cxemsl: «Cuctema xxuBoit mpupoasl (o K. JIunuero)y», «JlectHuia
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm GopMUpPOBaHUS MPUCTOCOOIEHUH Y
pacteHuil u kUBOTHBIX (10 JIamapky)», «Kaprta-cxema mapipyra nyremectBus Y.
HapBuna», «Haxonku Y. [lapBunHa», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHHE,
«[Toponbr TomyGeit», «MHoOroobpasue KyIbTYpHBIX (OpM KarmycThl», «Ilopombl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BHIOB (mo Y. JlapBuny)»,
«CxemMa COOTHOUIEHUS ABWXKYIIUX CHJI 3BOMIOIUNY», «OCHOBHBIE MOJIOXKEHUS
CUHTETUYECKON TEOPUU IBOJIOIIUI.

Tema 2. MUKPO3BOJIIOIHS U €€ Pe3yJibTAThI

[Tonynsuusa Kak 3jIeMEHTapHas eIuHHIA 3BOIOLUU. COBpEMEHHBIE METOMBI
OLICHKM TE€HETUYECKOI0 pPa3HOOOpa3us W CTPYKTypbl nomyisuui. M3MeHeHue
reHooHJa TOMYJSUMU KaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SIBICHUE. 3aKOH
reHeTuyeckoro paHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPHI (IBIDKYIIHE CHIIBI) SBOMIONWW. MyTalMOHHBIN
npouecc. KomOunaTuBHas wu3MeHUHMBOCTh. [Jlpelidp reHOB — ciydaiiHble
HEHaIpaBJICHHbIE U3MEHEHHSI YaCTOT aJljiesield B monysuusax. h@exT ocHoBaTessl.
Ippexm oOymuinounoeo eopaviuika. CHUdCEHUE 2eHemuU4ecKko2o pa3Hoobpa3us:
npuyunsl u cieocmeus. Ilposenenue sghghexma opetigpa 2enos 6 bonvuux u Mansix
NONYIAYUSX. Murpanun. N3omsamus ITOIYJISILIUIA: reorpapuueckas
(mpocTpaHCTBEeHHAs ), OnoIornyeckas (pernpoayKTHBHAS).

EctecTBenHbiit oT0Op — HampaBisionuii  ¢akrtop sBoionun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTaOWIM3UPYIOMHMA,  pPa3phIBAIONIIUN
(nm3pynTuBHbIi). IlonoBoil oTO0p. BO3HUKHOBEHHE M 3BOJIIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOIIOLHUU.
Bo3HukHOBeHUE npucnocodaeHuil y opranu3mMoB. ApoMop(}o3bl U UAN0aJaNTal|H.
[Ipumepsl TprcnocoOIEHUI y OPraHu3MoOB: MOP(HOIOrHYecKue, PU3N0IOTHUECKHE,
Onoxumuyeckue, mnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBaHume Kak pe3yJibTar
MUKpO3BOIIOIMHU. M3omauus — kimoueBod ¢akrtop BuaooOpazoaHus. Ilytu u
CrocoObl BUJ1I000pa30BaHUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»  (MOJUILTOMAU3AIuS,
ruOpuauzanus). JIuTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOTOTUYECKOTO Pa3HO00pa3Hsl.



Pounb 3BOTIOLIMOHHOI OHMOJIOTUU B pa3pabOTKe HayYHBIX METOJOB COXPAHEHUS
O6uopazHooOpa3zusi. MUKpPOIBOJIOIMSA U KOIBOJIOLMS Tapa3uTOB M MX XO3SEB.
MexaHu3mbl GOpMUPOBAHUS YCTOMUYHMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI €
HEU.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «MyTanmoHHas HM3MEHUYUBOCTHY, «llomynsironHas
CTPYKTYypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyime
CUJIBI 3BOJIIOIUNY, «IKOJIOTHYECKAs] M3OJSLUS MOMYJSIUNA CeBAaHCKOU (openny,
«I"eorpaduyeckas U30JISIUS JIUCTBEHHUIIBI CHOMPCKON U INCTBEHHUIIBI TAYPCKOM,
«ITonmynaoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB M XKEPTB», «Cxema JercTBus
€CTECTBEHHOT0 0TOOpay, «@opMbI 60pHOBI 3a CyIiecTBOBaHUEY, «HIyCTpHAIbHBIN
Menanu3m»,  «KuBble  uckomnaembie»,  «IlOKpOBUTENLCTBEHHAsi  OKpacka
KUBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIX», «DU3HOIOrHUYECKUE
agantaiuuy, «l[IpucnocoO0IeHHOCTh OpPraHu3MOB U €€ OTHOCUTENbHOCTHY,
«Kpurepuu Bunay, «Bunpl-npoiHukny, «CTpykTypa Buaa B pupoae», «CrnocoObl
BUI000pa3oBaHusy», «I'eorpadguueckoe Bupo00pa3oBaHue TPEX BUIOB JAHIBIIIICH,
«DKOIOTHYECKOE BHUI000pa30BaHUE BUAOB CUHUI), «[lOTUIUIONIBI pacTEHHII,
«KanycTHo-peneunbiit THOpUA.

OO6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIL U
3BEpel ¢ MPUMEPAMH PA3IMYHBIX IPUCIIOCOOIEHUI, Yydena NTUL U 3Bepel pa3HbIX
BHUJIOB, TepOapuu pacTeHUl OJIU3KUX BUJOB, OOPA30BABIIMXCA Pa3IUYHBIMU
crocobamu.

JlabopaTopHasi pa6oTa «BpIsBIIcHHE H3MEHUMBOCTH Y 0COOEH OJTHOT'O BUJIAY.

JladopaTopHas padota «lIprcrmocobiaeHns OpraHu3MOB U UX OTHOCHUTEIIbHAS
1E71€CO00Pa3HOCTh.

JlaGopaTtopnasi paGora «CpaBHeHHE BHAOB 10 MOP(]OIOrHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIOLNS U €€ Pe3yJibTAThI

Meronbpl  u3ydeHHs Makpo3Botonuu. [laJieoOHTOIOrMYECKHEe  METOMABI
uzydenust dBoionuu. Ilepexomgnbie  ¢GopMbl U (QUIOTCHETUYECKUE  PSIIbI
OpPraHU3MOB.

buoreorpaduyeckue meTonbl u3yudeHus sBomonuu. CpaBHeHHE (JIOPHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emiau. Buubl-
SHJIEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKUE M CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI N3Y4YCHHUS
3BONMIONIMM. ['eHeTHYecKue MEeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
Pynumentapuble  opranbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHUECKHUE,



OMOXMMHUYECKHUE U MATEMAaTUYECKHE METObI U3yUEHHUs S3BOIIOLUUU. ['OMOIIOrn4HbIE
re’bl. COBpEMEHHBIE METOJIbI TOCTPOCHUS (PUITOTEHETUYECKUX 1IE€PEBHEB.

XpOMOCOMHBIE MYTallUU U 3BOJIOLUS TEHOMOB.

OO0me 3aKOHOMEPHOCTH (MpaBuiIa) 3BONIONUN. [Ipunyun cmenvl (GyHKYUIL.
HeoOparumocTs 3Bomronnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIAM.

JemoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabnuubl 1 cxembl: «DUIOTEHETHYECKUIM Pl JIOMATN», «APXEONTEPHUKC,
«3Bepo3yObie  smepb»,  «Creronedanbr»y, — «Punuodure»,  «CemeHHbIE
nanopoTHuKu», «buoreorpaduyeckue 30HB 3eminy, «Jpeid KOHTHHEHTOBY,
«PenukThly, «HadanpHble CcTaguM 3MOPUOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aAHAJOTMYHbIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl YEIOBEKA W IIMMMaH3e», «lJaBHbIE
HaNpPaBJICHUS 3BOJOLMKNY, «OO0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLIMI.

OOopynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSDKA HCKOMAEMbIX OCTaTKOB
OPraHu3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BUTHE )KU3HU Ha 3emJie

Hayunbie rumore3bl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWoreHes u
naHcrepmus. JJoHayuyHble IPENCTABICHUS O 3apOKJIECHUU JKU3HU (KPEaLMOHU3M).
I'mnore3a mOCTOSHHOrO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onbiraMu O.
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue sKM3HU U aCTPOOUOIOTHS.

OcHOBHbIE JTanbl HEOPraHU4ECKOU SBOJIIOLMH. [LimanerapHas
(reosoruyeckasi) OHBOJIONMSA. XHMHYECKass HJBOMIONUSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux Beniects Hu3 Heoprannmdeckux. Omeir C. Mwumnepa m I FOpm.
O6pazoBanue noaumepo U3 MonomepoB. Koanepsarnas runoresa A. M. OnapuHna,
rurnore3a mnepBuyHoro OynboHa JIx. XonnedHa, reHerudeckass rumoreza [
Ménnepa. PubGosumsr (T. Yex) u rumoresa «mvupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHHE MPOTOKJIETKHU.

Hctopus 3emun u meToibl €€ n3ydeHus. VlickonaeMble OpraHu4eCcKUe OCTATKU.
['eoxpononorust u e€ Meroabl. OTHOCHUTENbHAS W AOCOJIOTHASI T€OXPOHOJIOTHS.
I'eoxpoHosIOrnyecKas mKasna: 30Hbl, dpbl, IEPUOBI, TIOXH.

Hauvanbubeie stanel opranuueckod nsBojrouuu. [logBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadonu3mMa. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.



[IpoucxoxieHne 3yKapuoT (CUMOUOreHe3). JBONIOIMOHHOE IPOUCXOKIEHUE
BUpPYCOB. [IponcxokneHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOLMH BHICHIUX pacTeHuid. OCHOBHbIE apoMoOp(oO3b
pacrennii. Bpixox pacrenmit Ha cymy. IlosBiieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHre uMH cymu. CeMeHHble pacTeHus. [IpoMCXOXKIOeHHE IBETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tallbl 3BOJIIOIMHM XUBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
KHUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUMoB. IlepBbie XOpIOBBIE )KUBOTHBIE. JKH3HP B BOJAE. DBOMIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii n pentuwinuit. [IpoucxoxaeHue MIIEKONUTAIOUIUX U
nrun. [lpunnun  kmoueBoro apomopgoza. OcBoeHue OECHO3BOHOYHBIMH U
MHO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

PaszButne xu3HM Ha 3emie MO ’paM M INEpUOAAM: apXeH, IMPOTEPO30M,
naneo3oi, Me3030M, KaitHo30M. O0I1ast XapakKTepUCTUKA KIIMMAaTa U T€0JI0THYECKUX
nporieccoB. [losiBeHne U paciBeT XapaKTEpHBIX OPraHU3MOB. YTJie00pa3zoBaHUE:
€ro YCJIOBHSA U BIMSHHE HA Ta30BbIA COCTaB aTMOC(EpHI.

MaccoBble BbIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Mponuioro. [IpudnHel u
CIENCTBUSA MAacCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJIOTHMUECKUUA KPU3HC, E€r0
ocobennoctu. [Ipobiema coxpanenus 6uopazHooOpas3usi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IlpuHnumnel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKNE IPYIIIBI OPTAHU3MOB.

JemoHcTpanumn

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [x. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuipl u cxembl: «Cxema omnbita @. Penuy, «Cxema onwita JI. [Tactepa mo
U3YUYCHUIO CaMO3apoxaeHUsl xu3Hm», «Cxema ombita C. Mumnepa, I'. Opwy,
«JTanpl  HEOPraHWYECKOW  HBoMOUUM»,  «['€0XpOHOJIOrMYecKass  IIKauay,
«HauanpHble 3Tanbl OpraHUYecKo 3BoOIIONUNY», «CXema 00pa3oBaHUs HDYKapHOT
nyTéM cumoOunoreHesza», «CucremMa >KUBOM npUpoabD», «CTpoeHue BHpycay,
«Apomopo3bl  pactenuid», «PuHHOGUTB), «OIHOKIETOUHBIE BOJOPOCIH,
«MHorokiieTouHble Bogopociam», «Mxu», «llanmoporaukn», «l 0J0CcEMEHHbIE
pactenus», «Opranbl HIBETKOBBIX PACTEHUIT», «CxeMa pa3BUTHUS 5KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIX», «[Ipocreiimmey, «Kumednomnomnoctasie», «llnockue
yepBuy», «Unenucronoruey, «PviObl», «3emMHOBOAHBIEY, «lIpecMbikarommecs,
«Itnusly, «Miekonuraromuey, «Pa3Butue KuU3HU B apXeUCKoU dpe», «Pa3Burue
JKU3HU B TIPOTEPO30UMCKON dpe», «Pa3BUTHE KU3HM B MaAJICO30HMCKOU 3BpE,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOU 3pey,
«CoBpeMeHHas CUCTEMA OPraHUYECKOT0 MUPay.



OOGopynoBaHue: repOapuyd pacTEHHM pa3IUYHBIX OTIENOB, KOJUICKIIUU
HACEKOMBIX, BJIQXHBIE MPENapaTsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKI[UU
UTJIOKOKHX, CKEJIEThl O3BOHOYHBIX KMBOTHBIX, Uy4€EJIa [ITULL U 3BEPEM, KOJUIEKIIUN
OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIAEMBIX, MYJSDKH OpPraHUYeCKUMX OCTATKOB
OpPraHU3MOB.

BupryanbHas jadopatopHasi padora «MoaenupoBaHue onbIToB Musiepa—
HOpu no n3yvuenunto abMOreHHOro CHHTE3a OPraHMYECKUX COSAMHEHHI B IEPBUYHON
atMocdepe».

Jlaboparopnass padora «/3ydeHHe M ONHMCAHHE HCKONAEMBIX OCTaTKOB
JOPEBHUX OPTaHU3MOBY.

IIpakTHueckass padora «3ydueHue OCOOCHHOCTEH CTPOCHHUS PACTCHHM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yuyeHue ocCOOEHHOCTEN CTPOEHUS MMO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHune 4ea10BeKa — AaHTPOINOreHe3

Paznensl 1 3a7a4n aHTpONOI0rui. MeTo1bl aHTPOIOJIOTHH.

CraHOBI€HUE TPENCTABICHUNA O MPOUCXOXKIECHUU YeJIOBEKa. Penurnosneie
BO33peHus. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoacTBO yenoBeka ¢ KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOp(OJTOTHYECKHE, AMOPHOIOTHIECKHE, (bU3HOI0r0-OMOXMHUYECKHE,
nopeneHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpAMOXOXIeHNEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOU
CUCTEMBI.

JBmkymue cuibl ((hakTOpbl) aHTPONOreHe3a: OMOJIOrHUecKHe, COIaNIbHBIE.
CooTHouieHne OMOJIOrMYECKHUX U COLIMATIBHBIX (PAKTOPOB B AHTPOIOTEHESE.

OcCHOBHBIE CTaJuM aHTpOIOreHe3a. PaHHME 4YeloBEKOOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIBI) U paHHUE MTOHTUJIBI — OOIIHE MPEAKUA YETOBEKOOOPa3HbIX 00€3bsH U
mo/ieid. ABCTpaONUTEKN — JBYHOTHE MpEeAKH JiroAeh. YeloBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIHM TpyAa. YenoBek NpsSAMOXOASAIIUI U IEPBBIM BBIXO JIFOAEH 32
npenensl Agpuku. UenoBek reiiienbOeprekuii — o0 npeoK HeaHAepTaaIbCKOro
YEeJIOBEKa M YEJIOBEKa pa3yMHOro. YermoBEeK HEaHIEpPTaJbCKUW Kak BHUJ JIIOJIEH
XOJIOMHOrO KiiMMmaTa. YeylloBeK pa3yMHBIA COBPEMEHHOIO THIIA, JEHUCOBCKUM
YeJIOBEK, OCBOEHME KOHTHHEHTOB 3a mnpenenamu Adpuxu. [laneoreneruka u
M1aJIEOr€HOMHUKA.

DOBOJIIONMST COBPEMEHHOIO 4elloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISILUSAX
gyenoBeka. MyTanMoHHBIN Tiporiecc u moiaumMopdusm. [lomynsiroHHbIE BOJHBI,
apeid reHoB, murpauus U «3¢G(EKT OoCHOBATENs» B MOMYJIALHUIAX COBPEMEHHOIO
YEJIOBEKA.



Yenoseueckne pacel. [loHarne o pace. bosbmme pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHass  (dPKBaTOpualbHas),  MOHTOJOHJHAsS
(a3maTcko-amMepHuKaHcKas). Bpemss u myTH paccelieHHsl 4eloBeKa MO IUIaHETe.
EnuacTtBOo  4yenoBeueckux  pac. HayyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0IeHHOCTh YeNOBEeKa K Pa3HbIM YCIOBUSIM OKPYXKAIOMEH Cpebl.
Bnusinue reorpaduueckoit cpebl u aperida reHoB Ha MOP(HOIOTUIO ¥ (PU3UOJIOTHIO
YEeJI0BEKa.

MexauciuurinHapable  MeToAsl B (u3mdeckoil  (OMOIOTHYECKON)
AHTPOMOJIOTMU.  ODBOJIOIIMOHHAST ~ AHTPOMOJIOTHSI W MMaJICOAHTPOIOJIOTHUS
YEIOBEUECKUX MOMYJAlui. buoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue KO3BOMIOMMH OUOJIIOTHYECKOT0 U COLUATIBLHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToptpersr: Y. {apBun, JI. JIuku, 5. . Pornackuii, M. M. I'epacumos.

Tabnuipl U cxeMmbl: «MeToJIbl aHTPOIOIOTUKY, «I 0JTOBHON MO3T YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNer 4YenoBeKa M CKEJNeT IIUMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbI», «JIBHKYyIIUE CUIIBI aHTPONOT€HE3a», «IBOJIIOLIUOHHOE
IpPEBO  4YENOBEKa», <«ABCTpaionuTek», «YemoBek  ymenslit»y, «YenoBek
NpAMOXOIAIIMNINY, «JleHncoBckuid yenoBek» «Heanaepranpuby, «KpomMaHbOHIBIY,
«IIpenku yenoBekay, «ITambl HBOIIOIUN YETTOBEKa», «Packl yemoBekay.

OOopynoBanue: MyJSDKM — OKaMEHENIOCTEH, MpPEeAMETOB MaTepuaIbHOM
KyJIbTyphl ~TIPEAKOB 4YeNOBeKa, penpoaykinuu (pororpadum) KapTuH C
MUQOJIOTUYECKUMU U OUOJICUCKUMM CIOKETAaMHM TPOUCXOXKICHUSI 4YEJIOBEKa,
¢doTorpadumn HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4yeloBeKa 1 ueperna MMMIIaH3€, MOJEIb KUCTH YEeJIOBEKa M KUCTH IIUMIIaH3e,
MOZIEN TOPCa MPEIKOB YEIOBEKA.

JlaGopaTtopnasi pabora «lI3yueHne o0cOOEHHOCTEW CTPOEHUS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTHueckas padora «/3yyeHre S3KOJOTMUYECKUX aJalTallui YeTOBEKay.

Tema 6. JkoJiorusi — HayKa O B3aUMOOTHOIIEHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY:KAKLIeH cpeaou

3apox/ieHue 1 pa3BuTHe 3Kkoioruu B Tpynax A. I'ymOonbara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3agauum
sKoJ0ruu. CBSI3b IKOJIOTUU C JPYTUMH HAYKAMH.

Meroasl skonoruu. lloseBsie HaOMOAEHUS. DKCIEPUMEHTHI B HIKOJIOTHH:
OpUpOAHbIE M JlabopaTopHble. MojenupoBaHue B 3KOJOTMM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATbHBIN.

3HaueHUE DOKOJOTMYECKUX 3HAHUW i1  4YellOBEeKa. DKOJIOTMYECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3€M yenoBeuecTBa ¢ npuponor. dopmupoBanne
AKOJIOTUYECKOM KYJbTYPbl U 3KOJIOTHYECKOW TPaMOTHOCTH HACEJIEHUS.



JdemoHcTpanuu

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

Tabmuiel U cxembl: «Pa3gensl skomorum», «MeToabl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKaIOLIEH CPeIbI».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKHUX
UCCIIEOBAHUI.

Tema 7. Opranusmsbl u cpeia 00MTAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX aeiictBus. Kiaccudpukanus
AKOJIOTHYECKUX (DaKTOpPOB: abUOTHUECKHE, OMOTHUECKHUE, aHTpororeHHsie. Oo1ne
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux ¢akropos. IlpaBuno munumyma (K.
[Mnpenrens, 0. JInbOux). TomepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHu3MBbl.

AbGuornueckue ¢akropel. CBeT Kak 3Konorumdeckuid (axrtop. JleicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa HAa OPTraHU3Mbl. JKOJIOTMYECKHE TPYIIIBI
pacTeHHI W JKMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHrHaiibHasi pojib CBETa.
doTonepruoan3M.

Temneparypa kak skosnorudeckui daxrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxsnocts kak akomormdeckuit Qaxrtop. I[lpucnocobimeHuss pacTeHH K
MOJJIep)KaHUI0 BOJHOro Oananca. Knaccudukamnus pacTeHUH MO OTHOLIEHUIO K
Boze. [Ipucrnoco6ieHus >KMBOTHBIX K M3MEHEHHUIO BOJHOI'O PEXUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, TMOYBEHHAs,
ryOMHHAsT  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DPU3NKO-XUMHYECKHE
0COOEHHOCTH cpefl OOuTaHusl opraHnu3moB. [IpucrnocoOnenus OpraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMbI. CyTOUYHBIE U
rofuyHble pUTMbI. [IpHcrnocoOleHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBH KU3HMU.

XKuznennsie popMbl opranu3moB. [lousTue o )xu3HeHHo# hopme. JKuzHeHHbIe
GbopMBI pacTeHMii: IepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJICTHHE TPaBHI,
ofgHoJeTHUE TpaBbl. JKU3HEHHbIE (POPMBI KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue pakropsl. Buabl OMOTHYECKUX B3aUMOAEHCTBHI: KOHKYPEHIIUS,
XUIIHUYECTBO, cuMOn03 u ero Gopmbl. [lapazutusm, xoomeparusi, MyTyalau3M,
KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJICOHUYECTRBO). Herpoduueckue
B3auMoOJeUcTBUS  (Tommueckue, ¢opudeckue, Gdadbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJCUCTBUM JUIsl CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [I[pyHIUT KOHKYPEHTHOT'O UCKJIIOUCHHUS.

JemoHcTpanumn

Tabmuiet 1 cxeMmbl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTMYECKUE TPYIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE J>KHUBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl O0OUTaHUSI OpPraHU3MOB», «bBHONOrHYECKHUE PUTMBIY,
«Kuznennsie popmbl pacTeHmity, « KuzneHHbsie HOPMBbI KUBOTHBIX», « IKOCUCTEMA
LIIMPOKOJIMCTBEHHOI'0 Jiecay, «IKOCHCTEMa XBOMHOro Jecay, «llenu nuranus»,
«XUITHUYECTBOY, «[Tapazutuzmy, «KoHkypeHus», «CuMOuo03»,
«KoMmeHcanu3my.

O6opynoBanue: repdapu pPacTeHU M >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIIUSHUIO PA3UYHBIX OKOJOTUYECKHX (PaKTOpOB, TepOapuu CBETONIOOMBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOUBBIC, TCHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs, repOapuu U KOJUIEKIIMHU TEIUTOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dyuyena MNTHIl U 3Bepel, repdapuu
pacTeHull, OTHOCSIIMXCA K TuUrpoduraM, Kcepodpuram, mMe3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX T'PYIIN, KOJUIEKIIMH UBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpelax,
repOapuu ¥ KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAAONIMX YepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM >KU3HHU, repOapuu u
KOJUIEKITUU DPACTEHUN W >KUBOTHBIX PA3JIMUHBIX JKU3HEHHBIX (OPM, KOJIJIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopatopHass padora «BpisiBIeHHE MPUCIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHasi pab6ora «BbIsSBICHHE MPHUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ixos10rust BUA0B ¥ MOMYJISIHMH

DKOJIOTUYECKHE  XapaKTEPUCTUKU MOMYJISIIIUY. [Monynsiius Kak
Oouosornueckasi cucteMa. Pojb HeOHOPOAHOCTH Cpeibl, (puznueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonysaiuii. OCHOBHBbIE TIOKa3aTelNW MOMYJSIIUU: YHUCIEHHOCThb, IUIOTHOCTb,
BO3pacTHasi M TIOJIOBasl CTPYKTypa, pPOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPAIIHSI.

DKoyioruyeckas CTpykrypa nonyiasiudd. OUueHKa YHMCIEHHOCTH TOMYJISLNU.
JluHaMKKa TONyJSIUUUA U €€ peryyisiius. bUOTUYeCKUuU MOTEHLIHAN TMOMYJISLHUH.
MopenupoBaHue JUHaAMUKH NOMyJsiud. KprBbie pocTa YMCIEHHOCTH MO,
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCIEHHOCTH MOMNYJISIUNA: posib (HaKTOpPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATEruu BUIOB (I- U
K-cTparerun).

[Tonsate 00 sKoJOrMYecKol Huie Buaa. MecTtooOutanue. MHoOroMepHas
Moaenp 3Kojormyeckon Humum JIx.M. XarumHcoHa. Pa3Mepbl 3KOJI0rHMYecKoiu
Hu. [loTeHnmanbHas u peanu3oBaHHas HUILIM.

Bun kak cucrema mnomynsiumii. Apeansl BUAOB. Buabl M HX KU3HECHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUTrpalMi >KUBOTHBIX. buomorudeckue
VHBA3UU YYKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toprper: dx. . XaTunHCOH.

Tabmuiet u  cxembl: «OKOJIOTHYECKUE XAPAKTEPUCTUKU TOMYJISIIAN,
«IIpocTpaHcTBeHHass  CTpyKTypa MHOmyasanuw», «Bo3pacTHele  mpaMuasbl
nonysanun», «CKOpPOCTh  3acelieHusT TNOBEPXHOCTH  3€MJIM  Pa3JIAYHBIMU
opranuzMaMmn», «Mogeinb 3kosiornueckor Huimu [x. M. XaTuuaconay.

Oo6opynoBanue: repdapun pacTeHHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTopHnas padorta «IpucrnocobieHus ceMsiH pacTeHHI K pacCeeHUIO.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmiecTtBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MeEXIy
OopraHu3Mamu B OHOIEHO3E.

OxocucrteMa kak oTkpeiTas cuctema (A. [Ix. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHTbl, KOHCYMEHTBI, pPEIYLECHTHI.
Tpoduueckue ypoBHu. Tpodwuueckue nenu u ceru. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B sKOcHcTEMax. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU
B OKOCUCTEME.

OcCHOBHBIE OKA3aTENN YKOCUCTEMBI. broMacca v MpoAyKIHs. DKOJIOrHYECKUe
UpaMU/JIbl YUCes, OMOMacChl U SHEPTHUHU.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. DPuyxmyayuu.
HampaBnennbsie 3aKkOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYMAHBL. AHTPONOTrEHHBIC BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCmeMbl MOpell U
oxeanog. Ixocucmemvl MYyHOp, 1€CO8, cmeneu, nyCmbitb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Pasnmnuwns
MEXy aHTPOIOI€HHBIMU U MIPUPOIHBIMU 3KOCUCTEMAMMU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojackas
dnopa u dayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonornyeckoe u
X035CTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
sKocucTemax. Ponb Kackaowozo 3gghexma u 8uU008-30uhukamopos (Kiouesvix
8U008) 6 hyHKYUOHUpoBanuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, IOIYJISLUNA U SKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBHIA.

Mexanusmul 6030eiicmeus 3a2psA3HeHUl PA3HbIX MUNO0G HA CYOOP2AHUSMEHHOM,
OpP2aHUSMEHHOM,  NORYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 8030eticmaus. Meromonorus
MOHUTOPHHTA €CTECTBEHHBIX U AHTPOITOTCHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuuet w  cxembl:  «CTpykTypa  OworieHo3a»,  «9KOcHCTEMaA

ITUPOKOTUCTBEHHOTO Jiecay, « IKOCHCTEMAa XBOWHOTO Jjecay, «DyHKIIMOHAIbHBIC
TPYIIIBI OPTaHU3MOB B SKOCHCTEME», «KpyroBOpoOT BeIiecTB B 3KocucTeMmey, «llenn
nuTaHusl (MacTOuIHAs, JETPUTHasA)», «IKOJIOTMYEecKas NUpamMuia YHUCEI,
«QKonoruyeckas nupamua OMoMacch», «IKOJIOrMYecKask MUpaMuja SHEPTUMY,
«O06pazoBanne 6onotay, «[lepBudnas cykieccus», «BoccTaHOBICHHE Jieca TIOCIIe
nmokapay», «JKocucTteMa o3epay, «ATporeHo3», «KpyroBopoT BEIIECTB W TIOTOK
SHEPTUH B arporieHo3e», «lIpumepsr ypboskocucTem».

OO6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Yydelia MTHII 1
3Bepeid, repOapuu KyJIbTypHBIX M TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIEITh
HKOCHCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0o3KOCUCTEMbI.

JlabopaTtopnas padora «3yueHue pazHoOOpa3usi MEJIKHUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

IKCKypcusi «IDKCKypcHsi B TUIIMYHBIN OMOreoieHo3 (B 1yoOpaBy, Oepe3HsK,
eJIbHUK, Ha CyXOJOJIbHBINA WY MMOUMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKYpCHUs B arpo’KocucTemy (Ha Moje WIH B TEIUIMYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOmiennanerapHas o6ojiouka 3eMiiM, TJ€ CYIIECTBYET WU
CyIIIeCTBOBaJA XKU3Hb. PazBuTHe npeacTaBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepuaackoro o 6nochepe. Obactu 6mocdeps u €€ cocran. JKupoe
BELIECTBO OMOC(hEphI U ero PyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUsl Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rI100aIbHON PKOCUCTEMBI. JlMHamMu4eckoe paBHOBecue B Ouochepe. Kpyropoporsi
BEIIECTB U OMOT€OXUMUYECKHE IUKIIBI (Yriiepoa, a30oTra). PUTMUYHOCTH SIBJICHUI B
ouocdepe.



3onanbHOCTH OHMochepsl. [lonsTre o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHPA,
XBOWHBIE Jieca, CMEIIaHHbIE W IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
IyCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOpbs. KilMMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIHAIa 1
ounocdepHbIX PyHKIUH.

JemoHcTpanumn

[Toptpetsi: B. . Bepuanckuid, 3. 3tocc.

Tabnuubr u cxemsbl: «l'eocdeprl 3emnn», «KpyroBopor asora B mpupoOAE»,
«KpyroBsopor yrinepona B mpupoae», «KpyroBopoT Kuciopoga B HPHUPOAEY,
«KpyroBopot Boabl B npupojae», «OCHOBHbIe OUOMBI cymny», «Kinumatudyeckue
nosica 3eminy, «TyHapay», «Talra», «Cmemannsiii jgec», «IIMpoKOIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiHsy, « Tponudeckuii ecy.

OO6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyKAKOLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpUYMHBL. Bo3aelcTBue deloBeKka Ha
ouocdepy. 3arps3aeHne BO3AyIHON cpeanl. OxpaHa Bo3nyxa. 3arpsa3HeHUE BOTHON
cpensl. OxpaHa BOJHBIX pecypcoB. Paspymienume nouBbsl. OXpaHa NOYBEHHBIX
pecypcoB. MI3meHeHne knumara.

AHTpPONIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MuUp. OxpaHa
PaCTUTENBHOTO U >KMBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHBI MPUPOJIBIL.
Kpacueie knHuru. Oco0o oxpansieMble mnpupoansie Ttepputopuu (OOIIT).
borannueckue caipl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA WU MPHUPOIBI.
PanmonanpbHOe  MPUPONOMONIB30BAaHUE W COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpazust 3emau. OOIIME 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOSATHBIE TTOCIIECTBUS.

Pa3zButne METOIOB MOHUTOPUHIA PpPAa3BUTHUS ONACHBIX TEXHOIE€HHBIX
nporeccoB. Cucmemuvle ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYPEeHmocnocobHou snepeemuke. buonozuueckoe paznoobpasue u oOuopecypchni.
Hayuonanvuvlie ungopmayuonnvie cucmemvl, obecneyugaroujue O00Cmyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. (OCHOBb
sKopeadburumayuu Kocucmem U Ccnocobos 6o0pvbOLL ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvlx IKOCUCTEM.

JdemoHcTpanumn

Tabnu1iel 1 cxembl: «3arpsizHeHue arMochepoi», «3arps3HeHue ruapocheps,
«3arps3Henue mouBb», «llapaukoBsiii 3 dexT», «Ocodo oxpaHseMble TPUPOTHBIC
TeppuTOpun», «Moaenu yrnpapiasieMoro Mupa.



O6GopynoBanue: (ororpaduu OXpaHSEMbIX PACTEHHN U KUBOTHBIX KpacHoi
kauru Poccuiickoit denepannu, KpacHON KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOT'U HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
OoOy4aloMIMMHUCSL TPOrpaMM CpelHero o0mero oO0pa3oBaHUA: JIMYHOCTHBIE,
METANpPEAMETHBIE U IIPEAMETHBIE.

B cTpykType TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPAMMBI 110 OMOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOLIME: OCO3HAHHE OOYYAIOIIMMUCS POCCUNCKON
IrPaXKIAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONpENEIEHUI0, Haiuuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTHH,
yeleHanpaesieHHoe pazeumue BHYTPEHHUX YOEKIEHUW JUYHOCTU HA OCHOBE
KJIFOUEBBIX LEHHOCTEM M HMCTOPUYECKUX TPAMULUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHMSL, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIBHOCTA ILIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMHM, MPUCYIIUMH CUCTEME
OMOJIOTUYECKOTr0 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS YKOIOTHUECKOU KYJIbTYPHI,
cnocoboHocmu cmasums UEIH U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOCHHUSI POTPAMMBI 110 OMOJIOTUHU TOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCIHUTATEIBHOM JEATEIHHOCTM B COOTBETCTBUHU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
NOBEACHUS W CIOCOOCTBYIOT NpOLECCaM CAaMOIO3HAHUS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH IO3UMLUMHA JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY WM IIPABONOPSIAKY, YEJIOBEKY TPYZa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBaXXEHHs, OEpEXKHOr0 OTHOIIECHHS K KYyJIbTYpHOMY HACIEAUIO U
TpaJuLMsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickorn Denepaiuu, OTpupoae u
OKPYKAIOIIEN CpENE.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS YyuyeOHoro mnpeamera «buomorus»
JOJKHBI OTPakaTh FTOTOBHOCTh M CLIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOLIUX
TPaJULUOHHBIM IEHHOCTSIM POCCUHCKOro OOIIeCTBa, pacUIMpEHUE KU3HEHHOIO
ONbITa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE pPealn3alli OCHOBHBIX HAIPaBJIEHUN
BOCIIMUTATENIBHOU ESTENBHOCTH, B TOM YUCJIE B YACTU:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YUYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOT 0 YJ€HA POCCUKCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM, yBa)KEHUE 3aKOHA
Y IIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH MPU CO3aHUN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX U TO3HABATENIbHBIX 3a/ia4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh OMPENEIATh COOCTBEHHYIO TIO3WIHMIO I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCXKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[O3HABATEJILHBIX M MCCJIEAOBATENbCKUX 3a/ad, YBaXXUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MNPH OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJICPKAHUS,

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOMN NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOopMUPOBAHHOCTb POCCUNUCKOM IpakIaHCKON UAEHTUYHOCTH, TATPUOTU3MA,
YBOKEHHUS K CBOEMY HAapOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpPYy, NPOLUIOE W HACTOSAIIEE
MHOTI'OHallMOHaIbHOr0 Hapoaa Poccuy;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKHX YUYEHBIX B CTAHOBJIECHUE U
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS] OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT 0 OOIIIECTRA;

ujelHas yOeXJIEHHOCTh, TOTOBHOCTh K CIY)XE€HHMIO M 3ammure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHICCKOTO ITOBEICHUS;

CITIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0O W IMPHUHHMAaTh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIAJ1a B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS 1EHHOCTEHM CEMEWHOM KHU3HHU B COOTBETCTBHUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETHKY ObITa, HaAy9HOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAHUE IMOIIMOHATBHOTO BO3ICHCTBHUSI )KMBON MIPUPOJIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBJISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (POPMHUPOBAHHS KYJILTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0JIaronoJIyYns:

MMOHUMAHUE U peanu3aius 3[0pOBOro u 0€30nacHoro oopasa *xu3Hu (310poBOe
NUTaHue, COOJII0ACHUE TUTUEHUYECKUX MPAaBWII U HOPM, COTAaHCUPOBAHHBIN PEXKUM
3aHATUM W OTHObIXa, peryisipHas (QuU3Wyeckas akKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHUMAHHWE IIEHHOCTU TPAaBWUJI HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJIEHUS B CUTYALUSX, YIPOKAIOIIUX 3J0POBbIO U JKU3HU JIIO/ICH;

OCO3HAHHE TOCJEACTBUN M HENPUSITUS BPEAHBIX MPUBBIYEK (YHIOTPEOICHHUS
aJIKOr0Jisl, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOM JESITEIbHOCTH TEXHOJOTMUYSCKOM M COIMaJIbHOU
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOTHSATh TAKYIO JEATEbHOCTD;

UHTEpEC K Pa3IMYHBIM cepaM NMpopecCHOHANbHON AEATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oynymield mnpodeccu U peaTn30BBIBATh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO U €amMOOOpa3OBaHUIO Ha
NPOTSKEHUU BCEW J)KU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I11eJIECO00pa3HOE OTHOIICHUE K MPUPOIE KaK UCTOUYHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJIOTUYECKOM KyJNbTYpbl: MPUOOPETEHUE OMbITa
IUIAHUPOBAHUSI TMOCTYNKOB W OLEHKM WX BO3MOXHBIX IIOCHEACTBUM IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TI00ATILHOrO XapakTepa KOJIOTMYECKUX MpoOJieM M MyTell ux
perieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaEMBbIe IPHU U3YUECHUN OMOTOT M 3HAHUS
U yMEHUS TpU  PEIIeHHH TpoOJieM, CBS3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOMIO/ICHUME  TMpaBWil  TOBEJICHHS B MPUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHUE pABHOBECHUS B HKOCHCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, Orocdepsl);

AKTUBHOE HEMPUSITHE IEUCTBUN, MPUHOCIIUX BPE OKPYKAIOIIEH TPUPOTHON
cpene, yMEHHE MPOrHO3UPOBATh HEOJArOMPUSITHBIE SKOJIOTHMYECKUE MOCIEICTBUS
IPEAIIPUHUMAEMBIX IEUCTBUM U NPEIOTBpALIaTh UX;



HAJIMYKE PA3BUTOIO 3KOJIOTMUECKOr0 MBIIUIEHHUS, IKOJIOTHYECKON KYIbTYpHI,
OTbITa JesTeNbHOCTH AKOJIOTMYECKOM HaIpaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENIbHOM, KOMMYHHMKAaTUBHON M COIMAIbHOU
NPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKOM JEATEIBHOCTH 3KOJOTNYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIECTBEHHOW MPAaKTHKH, OCHOBAHHOIO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO0 OCO3HAHUIO CBOEr'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXKTY JIFOJAbMU U MIO3HAHUS MUDPA;

NOHUMaHWe crnenuPukr OWONIOTUM KakK HayKd, OCO3HaHUs €€ poiau B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUU LIETOCTHOTO
MPEACTABICHHUS 00 OKpYXaloleM MHUpE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOlIecTBa, B MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEW M pElIeHUH MpolJIeM
COXpaHEHUs! MPUPOAHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JJIsI COBPEMEHHOW HMBHIN3ALNU:
oOecrieyeHuss HOBOIO YpPOBHSA DPA3BUTHUS MEIULMHBI, CO3JaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX pellaTh PEeCypCHble  MpOOJEMbl  pPa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTe BHIXO/Aa U3 II00aJbHBIX IKOJIOTHYECKUX MPoOIeM U
o0ecrieueHusi  Mepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PAlMOHATIHLHOMY
HCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMUYECKUX 3HAaHUM B LEIAX
NOBBIIIEHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJILHOW T'PaMOTHOCTH oOydarouiuxcs, (popmMupyeMoin
P U3yYEHUU OUOJIOTHH;

NOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIOJb30BAaTh TOJAy4YaeMble 3HAHMA JJIs aHajiu3a Hu
OOBSICHEHHS SIBJICHUU OKPYXKAIOLIEr0 MUpa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS HAa OCHOBE HAy4yHbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TTOMYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BaTh OWONIOTMYECKUE 3HAHMS MJIs
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYaIIHX;

OCO3HAHHE ILIEHHOCTU HAYYHOH JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
POEKTHYIO M UCCIIE0BATENIbCKYIO JEITEIHHOCTh MHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oOBaHUIO U
camMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HaHUI MO OHONOTHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHS Y4eOHOro mpenmera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIHUXCS
MEXTUCIIUIUTMHAPHBIE (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIIUe
I[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHenuPuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIIMII, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHne, HAOII0ICHNE, I3MEPEHUE, SKCTICPUMEHT U IPYTHE); YHUBEPCATbHBIC
yudeOHbIC JCHCTBUSA (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obOecnieunBaronre GopMupoBaHue (yHKIIMOHATIBHON TPaMOTHOCTH W COITMAIbLHOU
KOMIICTCHIIUM  OOYyYaloIMXCs; CIHOCOOHOCTh  OOYyYaroIMXCs  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTINHAPHBIC, MUPOBO33PCHUCCKHE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbI€ JIEUCTBUS B IO3HABATEILHOW U COLIMAIBHOM MPAKTHUKE.

B pesynbTaTe u3ydenusi OMOJIOTUM Ha YPOBHE CpEIHEro 001Iero oopazoBaHus
y obyuatomerocs OyayT chOpMHpPOBaHBI IMO3HABATEIbHBIE YHUBEPCATHHBIC
y4eOHbIE JEHCTBHS, KOMMYHUKATHBHBIC YHHUBEpPCAIbHBIC YyYEOHBIEC EHCTBUSA,
peryJaTHUBHBIC YHUBEpCAIbHbIC YUCOHBIC IEUCTBUS, COBMECTHAS JIEATEIBHOCTD.

MeranpeaMeTHble pe3yJbTaTbl OCBOCHHS IIPOTrpaMMBbl CpPEIHEro OOIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OBJajnenue YHUBepPCATbHBIMH yueOHBIMH NMo3HABATEJIbHBIMHU
NefCTBUAMM:

1) 6azoBbIe JJOrHYeCKHE IeiiCTBUS:

CaMOCTOSITEILHO  (OPMyIMpOBaTh M aKTyaIM3UpPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHWM 3HAHUW TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, KiIacCupuKaIu, 0000IIeH s ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUM (BBIACIATHh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH);

OTIpEAeNATh IEIU JeATCIbHOCTH, 3a/aBas IapaMeTpbl M KPUTCPUH HUX
JOCTH)KEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C IMTOCTABJICHHBIMH IIEIISIMU;

UCITOJIH30BaTh OMOJIOTMYECKHUE IMOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SBJICHUM
YKUBOU IIPUPOJBIL;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, II0
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU U TPOTHBOPEUHS B pPacCMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BBIBOIBI M 3aKIIFOUCHUS;

MIPUMEHSTh CXEMHO-MOJIETTLHBIE CPEACTBA JJIS IPEACTABICHHSI CYIIIECTBEHHBIX
CBS3€H W OTHONICHWH B M3y4aeMbIX OHOJOTHYCCKUX OOBCKTaX, a TaKKe
MPOTUBOPEUUM PA3HOTO pOJA, BBISABICHHBIX B Pa3IUYHBIX HHOOPMAIIMOHHBIX
HUCTOYHHUKAX;



pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJEMbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTepHUAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B AEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUN AESATEIBHOCTH;

KOOPJMHUPOBATH U BBIIIOIHATH padOTy B YCIOBUAX PEATbHOI0, BUPTYAJIbHOI O
1 KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX POOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TefiCTBHUS:

BJIQJIETh HABBIKAMM y4E€OHO-UCCIIEN0BATEIBCKON U MPOEKTHOM JESTEIBHOCTH,
HaBbIKAMU  pa3pelieHus: npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

WCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSITEIBHOCTA IO MOJIYYEHHUIO HOBOI'O
3HAHMSI, €ro HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4E€OHBIX
CUTYallUsIX, B TOM YHUCJIE IIPU CO3JJaHUM YUEOHBIX U COLMAIBHBIX ITPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMM;

CTaBUTh MU (opMynupoBaTh COOCTBEHHBIE 3a/Jayd B 00pa3OBATEIbHON
JESITENbHOCTH U )KU3HEHHBIX CUTYALMSX;

BBISBIAITE IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajaady,
BBIIBUTATh TUIOTE3Y €€ PEeIEHNs, HAXOAUTh apPIYMEHTHI JJIsl JOKa3aTEIbCTBAa CBOUX
YTBEP)KIEHUM, 3a/1aBaTh apaMeTPhl U KPUTEPUU PEILLCHNUS;

aHAJIM3UPOBAaTh TONYYEHHBIE B XOJE€ PELIEHUs 3aJaud Ppe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYyAal[UsIM, OLIECHUBATh MPUOOPETEHHBIN OIbIT;

OCYULIECTBJISTh LI€JIEHANPABICHHBIA MOUCK MEpPEeHOca CPEIACTB M CHOCOOOB
JeUCTBUSI B MPO(PECCUOHAIBHYIO CPENLY;

yYMEThb MEPEHOCUTh 3HAHUS B IMO3HABATENIbHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHEJEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUT'aTh HOBBIE WJEH, NPEIIaraTb OPUTMHAIBHBIE IMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTEePHATUBHBIE PEILICHUSI.

3) pa6ora ¢ nngopmaunmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHMKAX MH(pOpMAIMH (TEKCTEe Y4eOHOro
nocobus, Hay4YHO-TIONMYJSAPHOW JUTEpaType, OHOJIOrMYECKUX CJIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHanm3upoBath
MHGOPMAIIUIO PA3IUYHBIX BUIOB U (POPM MPENCTABICHUS, KPUTHUECKU OLIEHUBATH
€€ I0OCTOBEPHOCTh U HENIPOTHUBOPEUYUBOCTH;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TTOUCKE U
otbope Ouonornueckor MHMOpMaIKM, HEOOXOAUMOM JIJisi BBIOTHEHUS YYEOHBIX
3azay;

NpUOOPETaTh OMBIT KCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO MCITOJIb30BAHUS PA3IMIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
Oounonornyeckor nHpopMarmu (CXembl, TpaduKu, TUarpaMmbl, TAOTUIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpPEACTBA TIpH paboTe C
Ouojornyeckod HHGPOpMalME: MPUMEHATh XUMHYECKue, (QU3nyecKkue u
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (POpMysbl, aOOpeBHaTypy, HOMEHKIIATYDY,
WCIIOJIb30BaTh M MPEOoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJ€Th ~ HABBIKAMM  pACIO3HABAHUS M 3allUTHl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHHe YHHBEPCAJbLHBIMM KOMMYHUKATUBHBIMHU 1eHCTBUAMM:

1) obmeHne:

OCYHIECTBIISATH KOMMYHUKAIIMK BO BceX cepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WIM TUCKYCCHUU MO CYIIECTBY OOCYXJaaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHUTEIHHO BBHITIOJHEHUS TpeiaraeMoin
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HIIMKN IPYTrUX YIACTHHUKOB
JIMajora Ui JUCKYCCHUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOINEHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHWS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CITOCOOaMM OOIIEHUS W B3aMMOJICHCTBHS, TTOHHMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBISATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU (hopme GopMyTMpOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHUS C HWCIIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITeIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHONW M WHAMBUIYAIbLHON
paboTHI MpU PEIICHUU OUOJIOTHYECKON MPOOIEMbI, 00OCHOBBIBATH HEOOXOUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aMMOJICHCTBHUS MPU PEIICHUH YIeOHOM 3a/1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBHM C Yy4y&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XI0T0 YjeHa KOJIJIEKTHBA,;

MpUHUMATh  TIETM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATh U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTMIKEHHUIO: COCTABJIATH IUIAH JCHUCTBHM,



pacupenensTh poiu € Yy4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pE3YyJIbTaThl
COBMECTHOM paboThI;

OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJa U KaX/10r0 Y4aCTHUKA KOMaH/bl B OOIIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBBIE TPOEKTHI, OLEHHBAaTh MJAEU C T[O3ULIHMH HOBU3HBI,
OPUTMHAIBHOCTHU, MTPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOPaKEHHUE, ObITh HHUIIUATHUBHBIM.

OByageHHe YHMBEPCAJIBHBIMH PEryJIsiTHBHBIMH 1eHCTBUAMU:

1) camoopranuzaunusi:

UCMOJIb30BaTh OHOJIOrMYECKHE 3HAHUS U BBIABICHUS MpoOJeM M UX
pellIeHus B KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMPATh HAa OCHOBE OHMOJIOTMUECKUX 3HAHWHM 1I€JIEBbIE M CMBICIOBbIE
YCTaHOBKH B CBOUX JEUCTBHSIX M IMOCTYNKaxX MO OTHOLIEHUIO K >KHUBOM MPHUPOZE,
CBOEMY 3JI0POBBIO U 3J0POBbI0 OKPYIKAIOIIHNX;

CaMOCTOSITEJIBHO OCYILECTBIIATH ITO3HABATEIBHYIO JESATEIBHOCTD, BBISBIISATH
po0IeMBbl, CTaBUTh U (HOPMYyITUPOBATH COOCTBEHHBIC 3a7aui B 00pa3oBaTEbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATS IIJIaH PELICHUSI IPOOJIEMBI C YUETOM UMEIOLIUXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4€OHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHI;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
pelIcHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENSIM;

BJaJ€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediexkcun Kak  OCO3HaHUs
COBEpINAEMBIX JIEWCTBHM M MBICIUTEIBHBIX TIPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU IJI1 OLEHKH CUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBAaTh PHUCKM W CBOEBPEMEHHO IPUHHMMATh PEIIECHHS IO MX
CHU)KEHMUIO;

[IPUHUMATh MOTHBBI W apryMEHThl JpYrux IpU aHaJIU3€ pe3yJbTaToB
NeSITEeNbHOCTH;



3) npunsiTHe ceds U APYrUX:
OpPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMAaTh MOTHBBI W AapryMEHTBhl IPYIMX IIpU aHAIN3E pPe3yJIbTaTOB
NEeSATENbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKU;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYrOro YeJ0BeKa.
HPEAMETHBIE PE3YJBTATBI

[IpenMeTHble pe3ynabTaThl OCBOCHMS COJEpPKaHHUS y4eOHOro mpeameTa
«buonorusi» Ha yrayOJ€HHOM ypOBHE OpPUEHTHUPOBAHBI Ha oOecleueHue
npodunpHOro  oOyueHus  oOydaromuxcs  Owojoruu. OHM  BKIJIIOYAIOT:
cnenupuyeckue sl OMOIIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN 110
OCBOEHUIO, UHTEPIPETAINU U MPEOOpPa30BAHUIO 3HAHUM, BUJBI AESITEIHLHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PAa3IUYHBIX YUYEOHBIX, a TAKKE B
peanbHbIX KXU3HEHHBIX cUTyauusx. lIpenmeTHble pe3ynbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tipeamera «buomorus» B 10
Kjlacce NOMKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJIM OWOJIOTHM B CHCTEME
€CTECTBEHHBIX HAaYyK, B (DOPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUU  3aKOHOB  MPHUPOJBI M  PEIICHUU MpoOJIeM  paldOHAIBLHOIO
MPUPOJIONIOJIH30BAHUS, O BKJIaJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHHY;

BJIAJEHUE CHUCTEMOH OWOJOTrMYeCKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOMOJIAralomue OUOJIOrHYECKUE TEPMUHBI U TMOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOPEryJISIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHYUBOCTh, POCT U PA3BUTHE), OMOIOTMYECKUE TEOPUHU
(xnerounas Teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMmocoMHasi TeOpHst
HacnenctBeHHoctTu T. Moprana), yuenuss (H. M. BaBwioBa — o0 1eHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO00pa3us
NOTOMKOB TIE€PBOr0 MOKOJEHHUS, PACIHICIUIEHUSI, YHCTOTHl T'AMET, HE3aBHCHUMOIO
HacimenoBaHua 1. MeHaens, TrOMOJOTMYECKUX PSAOB B  HACIEACTBEHHOU
m3menunBoctu H. M. BaBuiioBa), npuHUIMNbI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJAaMU HAyYHOT'O TMO3HAHMS, HCIOJIB3YEeMbIX B
OMOJOTMYECKUX HCCIIEOBAHUSAX JKMBBIX OOBEKTOB (ONHCAHHME, HU3MEpPEHUE,
HaOJII0ICHNE, SKCTIEPUMEHT);

YMEHHE BBIICIAThH CYIIECTBEHHbBIE MTPU3HAKKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIEC
OakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS] OPTraHOB U CUCTEM
OpraHOB pACTE€HMl, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KUZHEAEATEIbHOCTH,



NPOTEKAIONINX B OpraHU3Max PAacTEeHUl, KUBOTHBIX M YEJIOBEKAa, OMOJIOTHUECKHX
IpoLIECCOB: 0OMEHa BelecTB (MeTabonu3M), MPEBpaALEHUs SHEPTUH, OpOXKEeHUs,
aBTOTPO(HOr0 U TeTepoTpodHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOoreHe3a, SMOpHUOreHesa, MocT3MOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXEHUS,  WHAMBUAYATLHOTO  Pa3BUTHA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OpraHOMJAMM KIETKH U HX
GYHKIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEW U WX (QYHKIUAMH, MEXKITY
opraHaMud W CHCTEMaM{ OpPTaHOB y PACTEHUMU, KXUBOTHBIX M YEIOBEKA M WX
GYHKIIUAMHA, MEXAY CUCTEMaMU OpPraHOB M WX (QYHKIUSAMHU, MEKIY ITaramu
oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO PA3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (EHOTHIIOM U
dakTopamu cpeabl OOUTaHUS;

YMEHHUE BBISBISITH OTJIMYUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHui, >KUBOTHBIX U YEJIOBEKa;

yMEHHE MCIOJIb30BaTh COOTBETCTBYIOLIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIHUKY JUIsl JOKa3aTENbCTBAa POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIITI;

yMEHHE peliaTh OMOIOrHYECKUE 3aa4i, BBISIBISTh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXJY UCCIIEAYEMbIMU OMOIOTUYECKUMHU TIPOIIECCAMU U SIBICHUSIMHU, JeNaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJbTATOB,;

yYMEHHUE BBINOJHATH JIaDOpAaTOPHbIE M IpakTUYecKue padoThl, COOII0IATh
npaBuja pu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bI, IMPOBEPSITh HX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYJIUPYs Iellb WMCCIENOBAHWSA, AaHAIM3UPOBATH TOJYYCHHBIC
pe3yNbTaThl U JAeNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIIEIOBATEIbCKON paboTe Mo OuoJIoruw,
AKOJIOTUU W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIATH  MOJYYCHHBIC  pPE3yJAbTaThl HAa  yUYEHUYECKUX
KOH(epeHUusIX;

YMEHHE OIICHWBAaTh JTHYECKHE AaCTEeKThl COBPEMEHHBIX HCCIICOBAHUA B
00J1aCTH OMOJIOTUH ¥ MEAUITMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE,
HAIPaBJICHHOE U3MEHEHUE TeHOMA U CO3/[aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayuied npodeccuoHaIbHOU
JeATeTbHOCTU B 00JlacTU OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUILEBON MPOMBIIIIEHHOCTH, YIIyOJIATh MO3HABATEIbHbBIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccun u
NPOAODKEHHE OWMOJIOrMYecKOro Oo0pa3oBaHMsS B OpraHU3alUsAX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHMUs.



[IpenmerHble pe3yabTaThl OCBOEHUs yueOHOro mpenmera «buonorus» B 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ U POJAM OHUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUH 3KOJIOTHYECKHX
npoOjieM YeJIOBEUeCTBA, a TaKXKe B PEIICHHWH BOMPOCOB PaIMOHAILHOTO
IPUPOJIONIOJIH30BAHUS, U B (POPMUPOBAHUHU 1IEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YENIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OHUOJIOTHH,

yMEHHE BJIaJIeTh CHUCTEMOW OWOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ONpeeNeHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJATAIOMIUX OHOJIOTUYECKUX
TEPMUHOB M TOHATUM (BHUJ, HKOCUCTeMa, Ouocdepa), OMOIOTHYECKUE TEOPUU
(aBomronmonHas teopus Y. JlapBuHa, CUHTETHUYECKAs TEOPHUS BOJIOIUHU), YUCHUS
(A. H. CeBepuioBa — 0 nyTsXx M HampasieHHUAX sBostonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTMUECKON NHUpaMuJibl SHEPTHM), Trumnore3bl (runmoreza «vupa PHK» V.
I'unGepra);

yMEHUE  BJAJIETh  OCHOBHBIMM  METOJAAaMH  HAYYHOTO  TO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, U3MEpeHue, HaONIOJEHHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OILICHKH aHTPOIOTE€HHBIX U3MEHEHU B PUPOJIE;

YMEHHUE BBIJCNIATh CYIIECTBEHHbIE NPU3HAKH: BUJOB, OHUOT€OIEHO30B,
AKOCUCTEM M OMocdepbl, CTaOMIM3UPYIONIETO, IBKYIIETO U Pa3phIBAIOIIETIO
€CTECTBEHHOTO 0TOOpA, AJIJIONATPUIECKOTO M CUMITATPUIECKOTO BUA000PA30BaHUS,
BIUSHUSL ~ JABWXKYIIMX  CHAJ  DBOJIIOIMU  HAa  TEHO(POHA  MOMYJISIUH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHMsI, YepEIOBaHUSI HAIIpaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U NTOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOLECCAMU 3BOJIOINH,
JBIDKYIIUMUA CUJIaMH aHTPOIIOre€HE3a, KOMIIOHEHTaMHU DPa3JIMYHbIX 3KOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBIABJIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K cpefe oOWTaHus, aOMOTHYECKMX M OMOTHYECKHX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€H  OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOTE€HHBIX U3MEHEHUMN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIONIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJUKY JJISI I0KA3aTE€IbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYMI, B3aUMOCBSI3U OPTAaHU3MOB U CPE/ibl OOUTAHUS, €IMHCTBA



YEeJIOBEUYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHs MHOrooOpasusi BHJIOB W
HKOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M UEIOBEUYECTBA;

YMEHHE pelIaTh ONOIOTUIECKUE 3a/]a4H, BBISABIISATH IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyEeMbIMU OMOJIOrMYECKUMHU MPOLIECCAMU U SIBJICHUSIMH, JI€/1aTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHMH TOJTYUYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIa0OpAaTOPHbIE M MpakTUYeckue padoThl, COOIIOIAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATH MX SKCIEPUMEHTAIbHBIMU
cpeactBamMu, GoOpMyIupys LEdb HCCIENOBaHUs, AaHATU3UPOBATh IOJyYEHHbBIE
pe3yNbTaThl U JAENaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATENLCKOW paboTe Mo OMOJIOrHuw,
HKOJIOTUM U MEIUIMHE, MPOBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOILECTB, U
nyOIMYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3ylbTaThl Ha  yYEHHMUECKHX
KOH(epeHUusIX;

YMEHHE OLIEHUBATh TUIIOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKa
M YEJIIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBHIX U CIIOCO0axX MPeIOTBpAICHUS
TJI00ATBHBIX H3MEHEHUU B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaylied NpodeccuoHaIbHON
JESITEIFHOCTH B 00JIaCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIB30BAHMSI, METUITHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOT'O XO3SIMCTBA, MHUIIEBON
MPOMBIIUICHHOCTH, YIUIyOJIATh TMO3HABATEIbHBIA HMHTEPEC, HANpaBiICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W  MPOAODKEHHE
OHMOJIOrMUecKOro 0Opa3oBaHusl B OpraHHM3AIMsIX CPEIHEro Mpo(ecCHOHATBFHOTO U
BBICIIIETO OOPa30BAHMSL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
No 11/ HanmeHoBaHue pa3iesioB U TeM Kowrponssie  Tpaxrisecke (uu¢posbie)
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka 1 bubamorexa LIOK
https//m.edsoo.ru/7f413368
2 JKuBble cucTeMbI U UX U3yUYEHHE bu6nuoreka [IOK
3 buonorus kneTku 0.5 bubmuorexa [IOK
4 XuMHYecKas OpraHu3aIus KIESTKH 10 but6mmoreka [IOK
5 Crtpoenue u QyHKIIUN KIETKH 8 bubmuorexa [JOK
6 OOMeH BelecTB U MPeBpaIICHUE YHEPTUU 9 1 BuGmorexa OK
B KJIICTKE
7 HacneILCTBeHIfaﬂ uHbopManus u 9 05 BuGmorexa LOP
peanmzanus e€ B KJIETKe
8 JKW3HEHHBIN ITUKIT KIETKH 6 1 bubmuorexa [IOK
9 CtpoeHue u GyHKIIMU OPTraHU3MOB 17 15 bubmuorexa [JOK
10 PasmHOXeHHe U pa3BUTHE OPTAHU3MOB 8 1.5 bu6nuoreka [IOK
e S N
12 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1 bu6nuoreka [IOK
13 I'eHeTHKa YeIOBEeKa 3 0.5 bubmuorexa [JOK
14 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 bubnuorexa LIOK
15 Cenekiust OpraHu3MOB 4 but6mmoreka [IOK




brorexHoJIOTHS B CHHTETHYECKas

16 4 bubmuorexa [IOK
Ouomnorus
17 PesepBHoe Bpemst 1 bubnuorexa LIOK
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nu(poBbIe
Ne ni/m P Kontpoasnbie | IlpakTnueckue (mupp )
NpOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [IOK
1 MukposBosronus 1 €€ pe3ysbTaThl 14 2 https://m.edsoo.ru/
7f413368
5 3apoxieHne I/Iupa3BI/ITI/Ie IBOJIOIIMOHHBIX 4 BuGmorexa LIOK
MpeACTaBICHUN B OMOJIOTHH
3 MakponsBostonus U €€ pe3yJbTaThl 6 bu6nmoreka [IOK
4 [TpoucxokaeHne 1 pa3BUTHE KU3HU HA 15 15 BuGmiorexa LIOK
3emie
5} [IpoucxoxneHune yenoBeKka — aHTPOIIOTeHE3 10 1 bubnuorexa [JOK
DKOJIOTUsl — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmuorexa [JOK
C OKpYKaroleu cpeaoi
Opranu3Mmsl U cpefja 0OUTaHHS 9 1.5 bubmuoreka [IOK
DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5 bu6mmoreka [IOK
9 DKOJ0THUsl COOOIIECTB. DKOIOTMUECKHe 12 05 BuGniorexa LIOK
CUCTEMBI
10 buocdepa — rnmobanpHas sKocucTeMa 6 bubnuorexa LIOK
11 YenoBek M OKpykaromias cpeaa 6 bubmuorexa [JOK
12 PesepBHoe Bpems 8 bu6muoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 7.5



https://m.edsoo.ru/




IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI

Jara
H3y4YeHus!

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buonorus kak KOMIIEKCHAs HayKa U KaK
4aCTb COBPEMCHHOI'O O6HI€CTBa

JKuBple cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI opraHu3anuys KUBbIX CUCTCM

HcTopust OTKpHITHUS U U3YUEHUS KIIETKH.
Knerounas Teopus

Metoasl MOJNIEKYJIAPHON U KJIETOYHON
6uosoruu. [IpakTnyeckas padora
«M3ydyeHnue MeTo10B KJIETOYHOMH
ouosoruu (xpomarorpadus,
anekTpodopes, TudhepeHIHATLHOS
ueHrpudyruposanue, [1L[P)»

0.5

XUMHUYECKHI COCTaB KIETKU

MI/IHepaHLHI)Ie BC€IICCTBA KIICTKH, UX
Ouosiornyeckas poib

Opranuyeckue BelecTBa KIeTKU —
oenku. JlabopatopHas pabora
«O0OHapyxeHHe OCIIKOB C TTOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI

0.5

CoiicTBa, Kinaccupukanys U GyHKIUU
0eKoB




10

Opraanyeckue BemecTBa KISTKH —
YTJIEBOIbI

11

OpraHqucm/Ie BCIICCTBA KICTKH —
JIMITM ABI

12

Hyxneunoseie kucnortsl. JIHK u PHK.
Jlaboparopnas padota «HccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

0.5

13

Crpoenue u ¢pyakiuu ATO. Jlpyrue
nykneosunrpupocdarsr (HTD)

14

CexBenupoBanue JIHK. Metonbl
TCHOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMHUKHU

15

MeToabl CTpYKTYpHOI OHOTOTHH

16

Twurnel KI€TOK. HpOKapI/IOTI/I‘-ICCKaH KJICTKa

17

CtpoeHne 3yKapuoTHIECKON KIETKH.
[IpaxTrueckas pabora «3yuenue
CBOMCTB KJIETOUHON MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKU

19

OnHoMeMOpaHHbIE OPraHOUbI KIETKH.
[IpaxTrueckas pabora «3yuenue
JBUKEHMS LIUTOIIA3MbI B PACTUTENIBHBIX
KJIETKax»

0.5

20

[losryaBTOHOMHBIE OPraHOWIBI KJIETKH:
MUTOXOHJIPHUH, TIacTU . JJabopaTtopHas
pabora «/ccnenoBanue mia3Monn3a u
JIeTJ1a3MOJIN3a B PACTUTENbHBIX KIETKAX)»

0.5

21

HememOpaHHble OpraHoOH bl KIIETKH




22

Crtpoenue u GyHKIUH siapa

23

CpaBHHTENIbHAS XapPaKTEPUCTHKA KIIETOK
sykapuoT. Jlaboparopnas pabota
«M3yyeHne cTpOCHHUS KIIETOK Pa3IMIHbIX
OpraHU3MOBY»

0.5

24

ACCUMMIISIIIAS U TUCCUMUIISIIUS — JIBE
CTOpOHBI MeTaboan3Ma. Turmbsl oOMeHa
BeniectB. JJaboparopHas pabota
«M3y4eHne KaTaIMTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMHIJIa3bl UITH
KaTajasbl)»

25

DepMEHTATUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue pepMeHTaTUBHOIO
pacIenaeHus IepoKCUaa BOAOPOIa B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpBI U OENKU-UHTHOUTOPHI

27

ABTOTpO(QHBIN THII OOMEHA BEILIECTB

28

dorocunres

29

XemocuHtes. JlaboparopHas paboTa
«CpaBHeHHe TporieccoB poToCcHHTE3a U
XEMOCHHTE3a»

0.5

30

AnHa»poOHbBIe OpraHu3Mbl. Buabl
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKECHUS U
TBIXaHUS

31

AdpoOHBIE OPraHU3MBL. JTaIIbI
IHEPreTHYECKOro 0OMeHa




DHeprus MeMOpPaHHOTO IpaiueHTa

32 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiiun MaTpu4HOTO CHHTE3a
34 TpaHCKpUIILIMS — MaTPUYHBIA CUHTE3
PHK
35 Tpancnsiuus u e€ 3Tanbl
36 Konuposanue amunokucior. Ponb
pudocom B OuocuHTese Oenka
37 Opranu3zanus reHoMa y IpoKapuoT 1
9yKapuoT
38 MonekynsapHble MEXaHU3MBbI SKCIIPECCUI
T'CHOB Y OYKapHOT
Bupycbl — BHEKJIETOUHBIE ()OPMBI KUZHU
39 u obsiuratHele napasuThl. [IpakTuueckas 0.5
pabora «Cozanue MoJeIu BUpYyCca»
40 BupycHble 3a001eBaHUS YeTIOBEKa,
KUBOTHBIX, PACTCHUI
41 Hanorexnonoruu B Ouonoruu u
MEUIIHE
42 JKu3HEHHBIA UK KIETKU
43 Matpuunsiii cunres JJHK
Xpomocomsl. JITabopatopHas paboTa
44 «3yueHne XxpoMOoCOM Ha FOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIeTKM — MHUTO3
46 Tunsl kieTok. KaprokuHe3 U HIUTOKUHES. 05

JlaGopartopnas padota «HaGmronenue




MHTO3a B KJI€TKaX KOHYHMKA KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus >KU3HEHHOTO LIMKJIA KJIETOK

48 Opraau3M Kak euHOE 11eJI0e

49 Txanu pactrennii. Jlaboparopnas pabora 05
«M3ydeHne TKaHEN paCTEHUI» '
TKaHM )KUBOTHBIX U Y€JIOBEKA.

50 Jlaboparopnast pabota «/3yueHue Tkanen 0.5
KHBOTHBIX)»
Opranel. CucTeMbl OPraHoB.

51 JlabopaTopnas pabota «3yuenue 0.5
OPraHoOB LIBETKOBOT'O PACTCHUSD»

52 Omnopa Tena OpraHu3MoB

53 JIBIDKEHHE OPraHU3MOB

54 [TutaHue opraHu3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenpHas CHCTEMA YEIOBEKa

56 JlpIxaHue OpraHu3MoB

57 JIbIXaHuE MO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHcnopT BelIeCTB y OPraHu3MOB

59 KpoBeHocHas cucteMa o3BOHOYHBIX
KHMBOTHBIX U UEJIOBEKA

60 Beinenenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cuctema deoBeka




PaznpaxumocTs u perynauus y

63
OpPTraHHU3MOB
64 ['ymopanbpHas peryssiius ¥ SHAOKPUHHAS
CUCTEeMa >KUBOTHBIX U YeIIOBEKa
65 ®opMBI pa3MHOKEHHST OPTaHU3MOB
66 [TonmoBoe pa3MHOKEHUE
67 Meiio3
I"amerorene3. Obpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJaGoparopHas pabota 05
«M3y4yeHne cTpOeHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MHKpPOIpEnapaTax»
69 NupuBuayanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akJajKka OpraHoB U TKaHEH u3
3apO/IBIIIEBBIX TUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.
71 JlaGoparopnas padota «BoisiBiieHue 05
MIPU3HAKOB CXOJICTBA 3apO/IbIIIEH
MMO3BOHOYHBIX KUBOTHBIX)
Pa3zmHoOxeHUE U pa3BUTHE PACTCHUM.
79 JlaGoparopnas padota «CtpoeHue 05
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHu»
73 HcTopus cTaHOBIEHUS U Pa3BUTHUS
TCHETHKH KaK HAyKH
74 OCHOBHBIE TIOHSITUSL U CUMBOJIBI 05

redetuku. JlabopaTopHas pabora




«/Ipo3oduna kak 00BEKT TEHETUIECKUX
HCCIIETOBAHUM

3aKOHOMEPHOCTHU HACIEAOBaAHUS
NPU3HAKOB. MOHOTHOpUIHOE
ckpemBanue. [IpakTrueckas paborta

75 " 1 0.5
N3ydenue pe3ynpratoB
MOHOTHOPUIHOTO CKPEIIUBAHHS Y
apo3oduisr"

76 [luTonormyeckre OCHOBHI 1
MOHOTHOPHUIHOTO CKPEIIIHBAHHS

77 AHanu3upymrolee CKpeliBaHue. 1
Henonxoe nomuHupoBanue
JluruOpuaHoe CKpelrBaHue.

78 [IpaxTrueckas pabora «3yuenue 1 05
PE3yIbTATOB TUTHOPUITHOTO '
CKpEIIUBAaHUSA Y IPO30(DUITBDY

79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKPEIIMBAHHS

80 CuenuieHHOE HaclieI0BaHHE MPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH 1

82 I'enernka mosa 1

83 ['eHOTHT KaK IEIOCTHAS CHCTEMa 1

84 I'eneTnyeckuit KOHTPOIIb PA3BUTHS 1
pacTeHHi, KUBOTHBIX U Y€JIOBEKa

85 N3MeHUHnBOCTH MTPU3HAKOB. BHibI 1
U3MEHUYUBOCTH

86 MopaudukaoHHass K3MEHUYNBOCTh 1




87

BapuanyoHHblii psil 1 BapraliOHHAs
KkpuBas. JlaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEH
MOAU(DHUKAITIOHHON U3MEHUHUBOCTH.
[TocTpoeHue BapHaIlIOHHOTO psa U
BAPUALIMOHHOMN KPUBOII»

0.5

88

I'enoTunuyeckas U3MEHUUBOCTb.
KomOuHaTHBHAS N3MEHYUBOCTD

89

MyTtannoHHast U3MEHYUBOCTD.
[IpaxTrueckas pabora «Mytauuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTaITHOHHOTO
rporiecca. DMUTeHETHKA U STTUTCHOMUKA

91

I'eneruka uenoseka. [Ipaktuyeckas
pabota «CocTaBieHHE U aHATIU3
POIOCIOBHOM»

0.5

92

MeToabl MEIUIIMHCKON T€HETUKU

93

3HaucHUE MEIHUIIMHCKOM T€HETHUKU B
npeaAOTBpalliICHUN U JICUCHUU
FeHEeTUUYECKHUX 3a00JIeBaHMI UeIoBEKa

94

OCHOBHEIE TTOHATHS CCJICKIUU.
JlaGoparopnas pabota «/3ydeHue copToB
KYJIbTYPHBIX PACTEHHI U TIOPOJT
JOMAIITHUX KUBOTHBIX)

0.5

95

MeToapl ceneKIMOHHON pabOTHI.
Jlaboparopnast pabota «/3ydeHue
METOJIOB CEJICKLUH PACTCHUI

0.5




JloCTHXKEHHS CENEKIIMU PACTEHUIN 1

96 #UBOTHBIX. [IpakTHueckas pabora 1
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHre U UCTOIb30BaHHE 1
FeHETUYECKUX PECypPCOB
buotexHosorus Kak Hayka u OTpacib

98 npousBojicTBa. [IpakTnueckas pabora 1 0.5
«M3yuenue 06beKTOB OMOTEXHOIOTUI

99 OCHOBHBIC HANPaBICHUS CHHTETUYECKOU 1
ouonorun

100 XpoMOCOMHAs U TeHHAasi UHKEHEPHS

101 Mepunackiue OMOTEXHOJIOTUI

102 PesepsHbeiii ypok. [IoBropenue, 1
0000111eHHEe, CHCTEMATH3AIINAS 3HAHAHI

OBUIEE KOJIMYECTBO YACOB I10 102 135

ITPOITPAMME




11 KJIACC

KoaunuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIE
n/n Tema ypoxa Bcero Kontponnnere | lpaxTudeckue fll?»y‘leﬂﬂﬂ gﬁiionaTeﬂbﬂme
padoTbI padoThI pecypenI
1 OpomtonmonHas teopus Y. JlapBuna 1
5 JBroKyIre cuiibl 3BOJIOIMU BUIOB 1o Y. 1
HapBuny
3 bops0a 3a cymecTBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBII 0TOOp
4 PopMUpOBaHUE CUHTETUYECKOM TeOpUn 1
ABOJIFOLIUU
5 DTamnbl HBOIFOIIMOHHOTO TIPOIecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIIOLINS
6 [lonynsiuust — 3J1eMEeHTapHas €IUHULIA 1
ABOJIFOLIUN
3aKOH reHeTHYeCKoro paBHoBecus JIx.
7 Xapnau, B. Baiin6epra. Jlaboparopnas 1 05
pabota «BbIsiBIeHNE U3MEHUYNUBOCTH Y '
oco0elt 0HOTO BUIa»
8 DneMeHTapHbIe (PaKTOPBI SBOIIOLUN 1
9 O¢ddexr ocnoBaremnst. dPpdexr 1
OYTBUIOYHOT'O TOPJIBILIKA
10 Murpauuu. M30s11u MOMyIsSHii: 1
reorpaduydeckasi, OnoJorHIecKas
11 EctecTBeHHbII 0TOOp — HaNpaBIAIOMIUN 1

dbakTop HBONIOLINU




12

[TomoBoii oTOop

13

[IprcnocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIOIIHH.
JlaGopaTtopnas pabota «3yuenue
apoMop(h030B U UIUOATANTAIINH Y
pacTEeHU U )KUBOTHBIX»

0.5

14

[Tpumeps! prcnocobIeHu y
OpraHu3MoB: MOP(OJIOTHIECKHE,
busnoIorNUecKue, ONOXUMUYECKUE,
noBeaeH4yeckue. JlaboparopHas pabora
«[IpucnocobieHus: OPraHU3MOB H UX
OTHOCHUTEIbHAS 1IE1eCO00Pa3HOCTh)»

0.5

15

Bup, ero xpurepuu u CTpyKTypa.
Jlabopartopnas pabota «CpaBHEHHE
BUJIOB 110 MOP(OJIOTUIECKOMY
KPUTEPHUIO»

0.5

16

CrpykTypa BUaa

17

Bunoobpa3zoBanue kak pe3yiabTaT
MHKPO3BOJIIOLINN

18

CBs13b MHUKPOSBOJOOHUH U
SIINICMHUOJIOT NN

19

Makpoasontonus. [laneonronornyeckue
MCTOAbI U3YUCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTOIbI U3yUEHUS
SBOTIOLNHI

21

OMOpPHOJIOTUYECKHUE U CPABHUTEIBHO-
MOP(}OTOTHYECKHE METO bl U3YICHHUS
HBOJTIOLIUH




MonekynsapHo-TeHeTHYECKUE,

22 OMOXMMUYECKHE I MAaTeMaTHIECKUE
METOIbI M3y4YCHHSI IBOTIOIIUN
23 OO011re 3aKOHOMEPHOCTH DBOJTIOITUH
24 AnanTuBHAs paguanus.
HepaBHOMEPHOCTH TEMIIOB IBOJIIOIHN
o5 HayuHble runotes3sl IPOUCXOKIACHUS
JKU3HU Ha 3emJie
26 JloHay4HbIE MTPEICTaBICHUS O
3apOKICHUU KU3HU
97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
HBOJIOLIAU
28 ['uroTe3sl 3apoKACHUS KU3HA
HcTopust 3eMian 1 METOIbI €€ N3YUEHHUS.
29 JlaGopaTopHnas padora «3yuenue u 05
ONMCAaHNE UCKOMAeMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY
30 HauanbHble 3TaIbl OpraHn4ecKoin
HBOIIOLIUU
31 DBOJIOIHS DYKAPUOT
OCHOBHBIE TaITbl YBOJIOIIH
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabora «3yyeHue ocoOeHHOCTEH '
CTPOEHUS paCTEHUI pa3HbIX OTAEIOB)
33 OCHOBHBIE TaITbl YBOJIOIUH KHUBOTHOT'O

MHpa




DBOIOLHMS KUBOTHBIX. [IpakTrueckas

34 pabora «M3ydeHne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xu3HU Ha 3eMJie 110 HpaM U
nepuoaam

36 MaccoBble BEIMUPAHUS —
9KOJIOTHYECKHUE KPUBUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUN KPU3HUC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cHcTeMa OPraHnYECKOTO
MPOIILIOTO

39 OcCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEKE

41 PazButue npencrasnenuii o
MIPOUCXOXKICHUN YeJIOBEKa
MecTo uesoBeKa B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yuenue ocobeHHOCTEN 0.5
CTPOEHUS CKeJIeTa YelIOBEKa, CBI3aHHbIX
C TIPSIMOXOXKICHHECM

43 JIBUOKyIIHE CUITBI aHTPOTIOTEHE3a

44 CooTHolieHrne OMOJIOTHYECKIX U
COILIMANIBHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [laneoreneruka u najeoreHOMHUKa

47 DBOJIOIHUS COBPEMEHHOTO YeIOBeKa




48

UYenoseueckue packl. [Ipaktuueckas
pabota «M3yueHune sKOIOrHIeCKUX
aJaITanui 4eIoBeKay

0.5

49

MexaucCIuIIMHAPHBIE METOIbI
AHTPOIIOJIOTUH!

50

3apoxaeHUE U pa3BUTHE IKOJIOTUU

o1

Mertoas! 3xonoruu. JlaboparopHas
pabota «/3ydyeHue MeTo10B
HKOJIOTHYECKHX MCCIIEA0OBAHNN

0.5

52

3HaueHue YKOJIOTMYECKUX 3HAHUM IS
YyeJIOBEKa

53

Dxonorudyeckue GakTopsl

54

Abuornueckue gakropsl. CBET Kak
sKoJoruueckuit gpaxtop. JlaboparopHas
pabota «BbIsiBI€HUE IPUCTIOCOOICHUI
OpPIr'aHN3MOB K BIIMSTHUIO CBETa»

0.5

55

Abuornyeckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKUHN (haKTop.
JlaGopaTopHnas pabora «BrisiBneHue
pUCIOCOOTIEHUI OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATyphD»

0.5

56

Abuotnyeckue akropsl. BiraxkHOCTH
KaK 9KOJIOTHYECKUN (aKTop.
JlaGopaTopHas pabora « AHATOMUYECKHUE
0COOEHHOCTH PAaCTEHUH U3 pa3HBIX MECT
oOUTaHUM»

0.5

57

Cpenbl 0OUTaHMS OPraHU3MOB

58

buonornyeckue PUTMBI




59

Kuznennsle GopMbl OpraHU3MOB

60 buotnueckue pakTopsl
3HayeHne OMOTUYECKUX B3aUMOEHCTBUI

61 JUTSI CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTHKH
MOMYJIALUN
OcHOBHBIE TTOKA3aTENH MOMYIISIIINN:

63 YHCIICHHOCTb, TNIOTHOCTh, BO3pAcTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHbBIE TIOKA3aTeIH MOMYJISILUH:

64 POXKIAaeMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITIH

65 DKoornYecKast CTpyKTypa OIS IIHH

66 JluHamuKa oMUY U €€ Perysius

67 KpuBsie pocta 4ncIeHHOCTH NOMYIISALNH.
Kpussle BbIKMBaHMS
DKOJIOTHYECKasl HUIIA BUJIA.

68 JlaGopaTopHnast pabota 05
«IIpucmocobyieHus CEMSIH pacTeHUH K '
pacceneHHuro»

69 Bun xak cucreMa momysisiimii

70 3aKOHOMEPHOCTH MOBEJECHUS M MUTPALIUN
KUBOTHBIX

71 Coo00111ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITasi CUCTEMa

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUU B

OKOCHUCTEME




74

OCHOBHBIE TTOKa3aTSIIN YKOCHCTEMBI

75 OKOJIOrN4YeCcKUe MUpaMubl

76 H3MeHeHus: COO0IIECTB — CYKIIECCHH
[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. IKOCUCTEMBI MOpEe 1
OKEaHOB

78 [Tpupoanblie 3KOCHCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTEMNEH, MyCTHIHb

79 AHTPOTIOTEHHBIE IKOCUCTEMBI
Ypboakocuctemsl. [IpakTudeckas pabora

80 «M3yueHue u onucaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB
B DKOCHUCTEMAX
MexaHu3Mbl BO3JEUCTBUS 3arpsI3HEHU I

82 pa3HBIX TUTIOB Ha CYOOPTraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIMOHHOM U
HKOCUCTEMHOM YPOBHSX

83 buocdepa — obmierianerapuas
o0oouka 3emiu

84 VYuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouochepsr

86 KpyroBopots! BewmecTs u
OMOr€OXUMUYECKHUE LIUKIIBI

87 3oHanbHOCTH OMOCchephl. OCHOBHBIE

OMOMBI CyIIU




88

YcroitunBocTh Ouochepbl

89 DKOJIOTMYEeCKHE KPU3UCHI M UX TPHUUNHBI

90 BoznetictBue uenoBeka Ha Ouochepy

01 AHTpPOIIOr€HHOE BO3/JICHCTBUE HA
PaCTUTEIBHBIN U JKUBOTHBIN MU

92 Oxpana nmpupos!

93 OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO
Pa3BUTHS YEIOBEYECTBA U IIPHPOIBI
ParmonanbsHOE TPUPOIOTIONB30BaHUE U

94 COXpaHEeHHE OMOJIOTUIECKOTO
pa3HooOpa3us 3emin

95 O6006menue 1o Teme «MHUKPOIBOTIOIHUS
U €€ pe3yNbTaTh»

96 O6061enne no Teme «MaKpOIBOIIOIHS
U e€ pe3yabTaTh»

97 O606menue o reme «lIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMiie»

08 O6061enue no teme «lIpoucxoxaeHue
YeJI0BEKa — aHTPOTIOTEHE3»

99 O60061eHue 1Mo TeMe «IKOJIOTHs — HayKa
0 B3aMMOOTHOUICHUSX OPTaHHU3MOB

100 O6061enue no teme «OpraHu3Msl U
cpena oOuTaHUs»

101 O06061enne 1Mo TeMe «IKOJIOTHS BUIOB U
MO YJISILU D)

102 O606menue mo Teme «buocdepa —

rJI00aIbHAs DKOCHUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

1. buonorus 10 knacc. buonorus 11 knacc: ba3oBblii v yriyOaeHHbBIH YPOBHU:
yueOHuk/ Aragonosa U.b., CuBornazos B.I.-2e uznanue. crepeorun- M.
:Apoda, 2020
2. buonorus, 11 knacc/ Aradonosa 1.b., Cuornazos B.1., O6mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIIECTBO

«M3parensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

1. buonorus. [loypounsie mnansl no yueOuuky B.M.CuBornazoBa AragoHoBoi
N.B. " O6mas ouonorusa 10-11 xmaccer" Uza. Yaurens 2023

2. Briconikast M.B. Herpaguimonubie ypoku 6uonoruu . M3n. Yuurens

2008

3. TemaeBa JI.A.buonorusi. KoHTpobHO-U3MepUTENbHBIE MAaTepUANbl. Y UUTENb

2023

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POII






