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MHNOACHUTEJBbHASA 3AITUCKA

[Tporpamma no yaeOHoMy npenmery "buonorus’ (manee - 6MoOrHs) HA YpOBHE CPEIHETO
obmero oOpazoBanusi pa3paborana Ha ocHoBe DenepanbHoro 3aKoHa OT 29.12.2012 Ne 273-03
«O06 obpazoBanun B Poccuiickoit ®enepanuny, ®I'OC COO, Konuenuuu mnpenogaBaHus
yuebHoro npeamera «bHOJOTUS» U OCHOBHBIX MOJIOKEHUN (enepalibHO padouell mporpaMMbl
BOCTIMTaHHSL.

VuebHsrii npeameT «bruosorus» yriryonaénnoro yposus usydenus (10—11 kimaccer) siBiseTcs
OJIHM M3 KOMIIOHEHTOB IpeIMETHOI oOmactu «EcTecTBeHHO-HAaydHBIE MpeaMeTbly». CoriacHo
nonoxkenusiMm ®I'OC COO mnpodunbHbIe yueOHBIE TPEIMETHI, M3ydaeMble Ha YriyOIEHHOM
YpOBHE, SIBISIIOTCA criocobom muddepeHnnanun oOydeHUsT Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus U MPHU3BaHbl 00ECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM
o0mum, cpeaHuM Npo¢ecCHOHANTBHBIM M BBHICIIUM 00pa3oBaHuEeM. B To ke Bpems KaxIblid u3
TUX Y4EOHBIX TPEIMETOB JOJDKEH OBITh OPHUEHTHPOBAaH HA TMPHOPUTETHOE peEIICHUE
00pa3oBaTeNIbHBIX, BOCIUTATENbHBIX U PA3BUBAIONIUX 3a/1a4, CBSI3aHHBIX C MpodopUeHTalHeH
oOyuaronmuxcs M CTUMYJIMPOBAHHUEM HHTepeca K KOHKPETHOM 0O0JacTM Hay4yHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEAUIINHOM, SKOJIOTHEH, IICHXOJIOTHEH, CIIOPTOM HUJTM BOCHHBIM JICJIOM.

[IporpamMma no yuedbHomy npenmery "buosiorus’” n1aér npeacraBieHUe O LEIU U 3aJadax
u3ydeHus: yaebHnoro npeamera «buonorus» Ha yriryOlnEHHOM ypoBHE, OpeaeisieT 00s3aTenbHoe
(MHBapHaHTHOE) MpPEAMETHOE COJACP)KaHHWE, €ro CTPYKTYPUPOBAHHE IO paseiaM W TeMaM,
pacmpezeneHue o KiaccaM, peKOMEHAYyeT MOCIeA0BaTeIbHOCTh U3YUEHHS YUeOHOTO MaTepuaa
C y4€TOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOydarommxcs. B mporpamme mo OHMOJIOTHUM peai30BaH MPHHIUI
IPEEMCTBEHHOCTH C U3ydeHHEeM OWOJOTMH Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHWS,
Onmarozaps 4yemy MpocMaTpUBAETCs HAMPABICHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OMOIOTUYECKUX
3HAaHWH, OPHEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEICTaBICHU O 370pOBOM oOpa3e >KHW3HH, HAa BOCIHTaHHE
Oepe’KHOro OTHOLIEHHS K OKpY)XKarollel npupoaHoil cpene. B mporpamme no 6uosioruu Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buosorus» B peanusauuu TpedoBanuii GI'OC
COO k m1aHUpYEeMBbIM JTUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yJIbTaTaM 00 ydeHUs U
B ()OPMHPOBAHUHM OCHOBHBIX BHJOB y4€OHO-ITO3HABATEIHHOHN JESTEIBHOCTH OOYJAIOMIUXCS MO
OCBOGHMIO COJEpXaHUs OHOJOTrMYecKOoro oOpa3oBaHMs Ha YpOBHE CpEeJHEro oOIIero
oOpa3oBaHUsl.

VYuebnbiii npeamer «buonorus» Ha ypoBHE CpeaHEro oO0Imero oopa3oBaHUs 3aBepIIaET
Ouosioruuyeckoe oOpa3oBaHUE B LIKOJIE U OPUEHTUPOBAH HA PACUIMPEHUE U YIITYOJeHHE 3HaHUM
00yJaroLuxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJIIPHON U KIETOYHON OHMOJIOTHH, SMOPUOJIOTUH
U OHWOJIOTMH pa3BUTHS, TEHETHKH, CEJIEKIHH, OMOTEXHOJIOTHH, JBOJIONUOHHOTO YICHHS WU
HKOJIOTHUH.

N3yuenue yuebHnoro npeamera «buonorus» Ha yriyOoJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 00 y4JaroImuxcs K MOCIeAYIoLeMY OTy4eHHI0 OMOJIOTHYECKOT0 00pa30BaHus B By3ax
U OpraHm3amusx cpeaHero mnpodeccruoHaIbHOTO 0oOpa3oBaHus. OCHOBY €ro CoJepKaHHS
COCTaBIISIET CHCTEMa OWOJIOTUYECKUX 3HAHWH, TONYYEHHBIX TP HM3YYCHHUU OOyJaIOUIMMHUCS
COOTBETCTBYIOLINX CHCTEMATHYECKUX pa3JeloB OWOJIOTMM Ha YpPOBHE OCHOBHOIO OOLIEro
oOpazoBanus, B 10-11 kmaccax 3TH 3HaHUS MOJTYYalOT pa3BuTHe. Tak, pacUIMPEHbI U yriayOJIeHbl
OMOJIOTUYECKUE 3HAHUS O PACTCHUSX, KMBOTHBIX, I'puOax, OaKkTepwsiX, OpraHu3Me YeJOBeKa,
o0muX 3aKOHOMEPHOCTSIX JKWU3HH, JIOTIOJHUTENBFHO BKJIIOUEHBI OWOJIOTHYECKHE CBEICHHUS
NPUKIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPBHIE MOXHO HCIOJB30BAaTh KaK OPHUEHTHPHI JUIS



nocienyromero Beioopa mpodeccun. Bo3mokHa Takke WHTErpanusi OMOJOTHYSCKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHHUSMH, TTOTYICHHBIMH OOYUaIOMUMUCS MPU U3YICHUH (QUHUKH, XUMUH,
reorpaduu U MaTeMaTUKH.

CtpykTypa mporpamMmbl 1O Yy4deOHOMY mpeamery 'buosorus” orpaxaeT CHCTEMHO-
YPOBHEBBII U 3BOJIOLMOHHBIN MOAXOABl K H3ydeHHIo Ouosoruu. CorjacHO MM, H3Yy4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHbIC JUIS KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aLNH,
SBOJIIOIMM OPraHMYecKOoro Mupa Ha 3emiie, COXpaHeHHsS] OHMOJOTMYECKOrO pazHOOOpa3us
wianetsl. Tak, B 10 kimacce u3y4yaroTcsi OCHOBBI MOJIEKYNIIPHOM U KIETOYHOW OuoJioruy,
SMOPHUOJIOTUU U OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJNEKIMH, OMOTEXHOJIOTUN U CUHTETUYECKOU
OMOJIOTUH, aKTYyaIM3HPYIOTCS 3HAaHUS OOYyJaloUmMXCsi MO OOTaHWKE, 300JO0THH, aHATOMHUH,
¢usnonorun yenoeka. B 11 kiacce M3y4aroTcsi HBOJIIOIMOHHOE YUYE€HHE, OCHOBBI DKOJIOTUHU U
ydeHue o ouocdepe.

VYuebuplii mnpenmer «buonorus» mnpuszBaH 00ECHEYUTH OCBOCHHE OOYJAIOUIMMHCS
OMOJIOTUYECKUX TEOPUH W 3aKOHOB, HJEH, NPUHIMIIOB M TMpPaBHJ, JEKAIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHOW KapTUHBI MHUpA, 3HAHWUA O CTPOEHUHU, MHOrooOpa3uu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYISALUU, OMOIEHO03a, 3KOCHCTEMBI, O BBIJAIOLINXCS
HAyYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIECIOBAHMUAX B OHMOJOTMH, MPUKIAJHBIX ACIEKTax
Ouosornueckux 3HaHWH. J{Is pa3sBUTHSA M MOJACPKAHUS WHTepeca OOyJarommxcsi K OHOJOTHH
Hapsly CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepuaia B COJIEPKaHUU MPOTPaMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHMSI U PAa3BUTHS TOW WM UHOU
oOiacTi OMOJIOTHH, BKJIAOM OTEYECTBEHHBIX M 3apYOCKHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OHMOJIOTMUECKUX U IKOJIOTHUECKUX MPOOIIEM.

Lenb u3yuenus yuebHoro npeamera «buosiorusi» Ha yriyOl€HHOM ypOBHE — OBIAJCHHE
OOy4alOMIMMKCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIbHON OpraHU3allii >KUBBIX CHCTEM
PasHOTo paHTa U NPUOOpPETeHNE YMEHHIA HCIIOIB30BATh ATH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHon o6mactu mpodecCHuOHATBHON ACSITeTbHOCTH, CBA3aHHOM C OHWOJIOTHEH, WU K
BbIOOPY y4eOHOTO 3aBe/leHHs I MPOAOJKEHUs OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTmkeHue Lenu u3ydeHus: yaeOHoro mnpeamera «buosorusi» Ha yriyOJ€HHOM ypOBHE
obecrnieunBaeTcs pelIeHnEeM CIIEAYIOMIMX 3ajau:

OCBOEHHE  OOYyJalONIUMHUCA  CHUCTEMbl  OWOJIOTMYECKHUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHsX, KOHLEMIMSX, THUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBuiiax,
COCTaBIIAIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAy4yHYI0 KapTHMHY MHpa; O CTPOEHHH,
MHOTO00pa3ui U 0COOCHHOCTSX OMOJIOTHYECKUX CHCTeM (KJIeTKa, OPraHu3M, MOMYJISIHs, BHUI,
ouoreoreHo3, Ouocdepa); O BBIIAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIICAOBAaHHUAX B
OuoJIoruy;

O3HAKOMJICHWE  OOyJalomMxcs C  METOJaMH  TO3HAaHWS  JKMUBOW  TPUPOMIBL
UCCIIEI0BATEILCKUMU METOaMH OMOJIOTMYECKUX HAayK (MOJICKYISIPHOW M KJIETOYHOW OHOJIOTHH,
SMOPHOJIOTUU M OUOJIOTHH PA3BUTHSA, TEHETHUKU U CEJIEKIIMU, OMOTEXHOJIOTUU U CUHTETUYECKON
OWOJIOTMH,  TMANCOHTOJNIOTHH,  OKOJOTHH); METOJAaMH  CaMOCTOSITEIBHOTO  NPOBEJCHUS
OMOJIOTMYECKUX HCCIIeOBaHui B Jabopatopud W B Tpupone (HaOMIOJeHHE, H3MEpeHHe,
IKCTIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJicHHe OOYJaIOUIUMUCS YMEHHSIMHU. CaMOCTOSATEIbHO HAaXOJWTh, aHAJIU3UPOBATh U
UCII0JIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIUIO; MOJIB30BaThCd OMOJIOTHYECKON TEPMHUHOJIOTHEH U
CHMBOJIMKOH; YCTaHABJIMBATh CBSI3b MEX/1Y Pa3BUTHEM OMOJIOTHU U COLIMATBHO -DKOHOMHYECKHUMHU
Y DKOJIOTHYECKUMHU ITPoOJIeMaMu YeI0BEeYeCTBa; OLIEHUBATh ITOCIECTBHUS CBOEH EATEIbHOCTH 110
OTHOIIEHUIO K OKpYKamlIlel NpUpPOJHOM cpelae, COOCTBEHHOMY 3J0pPOBBI0 M 3JI0POBBIO



OKpYXKAIOIIUX JII0Jiel; OOOCHOBBIBATh M  COONIIOAATH MeEpPhl MPOQPUIAKTUKH MH(PEKIIMOHHBIX
3a0ojieBaHMi, TpaBUjia TMOBEACHHUS B Tpupoae H obecreueHHss Oe30MacHOCTH COOCTBEHHOM
KU3HEACSITEIbPHOCTH B UYPE3BbIUYAHHBIX CHUTYalUsX IPUPOJHOTO M TEXHOI'CHHOIO XapakTepa,
XapaKTepu30BaTh COBPEMEHHbIC HAyYHbBIE OTKPBITHUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Yy OOYYAIOIIMXCS HMHTEIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH B Ipolecce
3HAaKOMCTBAa C BBIJAIOMIMMUCS OTKPBITHUSAMH M COBPEMEHHBIMH HCCIIEJJOBAHUSIMU B OHOJIOTHH,
pelaeMpIMH €10 [poOJeMaMM, METOJOJIOTHEH OHOJOTMYECKOro HCCIEIOBaHUs, IPOBEICHUS
JKCIEPUMEHTAIbHBIX ~ HCCIIEIOBAHUM, pelmIeHUs OHOJOTHYECKHX 3a/ady, MOJEIUPOBaHUS
OMOJIOTMUECKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTaHHE Yy OOYYAIOIUXCS IIEHHOCTHOTO OTHOIIEHHS K >KMBOW NpPUPOAE B IIEIOM U K
oTHenpHbIM €€ 00BeKTaM U SBJICHUAM, (OpPMUpOBAHHE DKOJIOTHYECKOH, TIeHETHYEeCKOH
rPaMOTHOCTH, OOIIeH KYIbTYyphl TOBEIEHUS B TNPUPOJE; HHTETPAllMM €CTeCTBEHHO-HAYYHBIX
3HAHUMU,

npuoOpereHre OOYJarOIIMMUCS KOMIETEHTHOCTH B PAalMOHAIBHOM IPHPOJIONIOIB30BAHUH
(cobmoneHre TpaBWJI  TOBEACHHS B HPUPOJAE, OXpPaHbl BHJIOB, 3KOCHCTEM, Ouocdepsl),
COXpaHEHHH COOCTBEHHOTO 3/JI0POBbS M 3[0POBbS OKPYXKAIOIMIUX Jrojaei (CoOMomeHusT Mep
npoduIakTUKK 3a0oJieBaHuil, o0ecrieueHne OE30MACHOCTH JKU3HEIEATEIIbHOCTH B UYPE3BBIYAMHBIX
CUTYalMsIX TPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOIOTHYECKHX
3HAHUM U YMEHUU B IIOBCEIHEBHOM KU3HH;

CO3JaHM€  YCIOBHH  JUI1  OCO3HAHHOTO  BbIOOpa  0OO0y4aloIMMHUCA  HMHIWBUYalTbHOU
00pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOcienyoueMy npodecCHOHATLHOMY
CaMOOIIPENICTICHHI0, B COOTBETCTBUM C WHAMBUAYAJbHBIMH HWHTEpECaMH U MOTPEOHOCTAMU
peruoxa.

OOmiee 4YuCIO 4YacoB, OTBEJACHHBIX HA U3yueHHUE OHOJIOTUM Ha YriayOJIeHHOM YpOBHE
cpeanero obiiero oopazosanus, cocrasisger 204 gaca: B 10 kinacce — 102 yaca (3 yaca B Henemo), B 11
kiacce — 102 vaca (3 gaca B Hezel10).

OT60p OpraHu3aIMoOHHBIX (POPM, METOJOB U CPEICTB O0YUECHUSI OMOJIOTHH OCYIIECTBIISIETCS C
y4€TOM CHEIU(PHUKU €ro CoJAep’KaHus U HANpaBICHHOCTU HA MPOAOJIKEHHE OMOJIOTHYECKOTO
00pa30BaHus B OpraHU3alUsIX CPEIHEr0 MPO(ECCHOHATBFHOIO U BBICIIEr0 00pa3oBaHus.

OO0s3aTeNnbHBIM  yCJIOBUEM NpU OOYy4eHHH OWOJIOTMM Ha YrayOlIEHHOM YpOBHE SIBISIETCA
NpOBEICHUE JIA0OpaTOpPHBIX W  MpakThyeckux padbor. Takke ywyactue oOydarommuxcs B
BBINOJIHEHUH TPOEKTHBIX U y4eOHO-MCCIIE0BATENbCKUX pad0T, TEMaTHKa KOTOPBIX ONpeIensIeTcs
YUUTEIIEM Ha OCHOBE MMEIOIIUXCS MaTEPUaIbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX INPUPOAHBIX
YCIOBUU.

COJAEPKAHUE OBYYEHUA

10 KJIACC

ConepxaHue  NPOTPaMMBl,  BBIACIIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHO# utoropoit arrecraiuu (['MA).

Tema 1. Buosaorusi kak Hayka

CoBpemenHass Ouosiorus — KOMIUIEKCHass Hayka. Kparkas ucropusi pa3BUTus OHOJIOTHHU.
buonornueckne Hayku U HU3ydaeMmble HUMH TpoOiembl. DyHIaMEHTalbHblE, NPUKIATHBIE U
MOMCKOBbBIE HAYYHbIE UCCIIEAOBAHUS B OMOJIOTHH.

3HayeHue Ouoyioru B  (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHUHBI
mupa. [Ipodeccun, cps3annpie ¢ Ouosnorueil. 3HayeHue OUOJOTUM B MPAKTUUYECKOM JEsTENbHOCTH
YEJI0BEKa: MEINLINHE, CEIbCKOM X035 HCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOJIBIL.

JleMoHCTpanuu



[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseii, I
Meunnens, B. . Bepuaackwuii, 1. I1. IlaBnos, . Y. Meunukos, H. . Basunos, H. B. Tumodees-
Pecockuit, . YorcoH, @. Kpuk, /. K. benses.

TabGnuuel u cxembl: «CBs3b OMOJIOTHHU C IPYTUMHU HaykamMmu», «CHucremMa OHOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cuCTEMBbI H HX H3yYeHHE

JKuBble cucrembl Kak mpeaMeT u3ydeHHst Ouosioruu. CBOMCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO  COCTaBa, JHUCKPETHOCTb M LEJIOCTHOCTh, CIOXKHOCTb U YHOPSAOYEHHOCThb
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpPraHU3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APakKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMy JKUBBIX CHCTEM: MOJIEKYISPHBIN, KJIETOYHbIA, TKAHEBbIN,
OpraHu3MEHHBbIH, MO YJIALMOHHO-BUA0BO, 3KOCUCTEMHBIN (6moreoIeHOTHYECKHIA),
o6uochepnsii. Ilporecchl, npoucxonsdmue B KUBbIX cucTeMax. OCHOBHBIE HPU3HAKH SKHUBOTO.
XKuznp kak Qopma cymectBoBaHMs Marepud. Hayku, u3ydaromuje >XKUBblE€ CHCTEMbl Ha pPa3HBIX
YPOBHSIX OpraHHU3aLMH.

N3ydyenne >kuBbIX cucteM. Metonbl Ouosiormdeckoil Hayku. HaOmionenue, u3sMepeHue,
JKCIIEPUMEHT, CHCTeMaru3auus, MeraaHanus. IloHsarme o 3aBUCMMOM M HE3aBUCUMOU
nepeMeHHoi. IlnanupoBanue oskcnepumenra. IlocraHoBka u mnposepka runortes. Hynesas
runore3a. [lonstue BbIOOpKM M €€ nocroBepHOCTh. Pazdpoc B Ouonornueckux aaHHbIX. OlieHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pPE3YyNbTaroB. IIpUumMHBI HMCKaXKEHUs pe3yJbTaTOB JKCIIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuuer w  cxembl: «OCHOBHBIE TIPU3HAKK JKU3HU», «DBHOJOTHMYECKHE  CHCTEMBIY,
«CBoiicTBa XUBOIl Marepuu», «YPOBHU OpraHM3alMM KUBOW NpUpoabl», «CTpOEHHE >KUBOTHOU
KIETKNW», «TkaHum >KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOIO OpraHuszMay, «buoreoueHos,
«buocdepay, «MeToabl U3ydeHUs )KUBOI IPUPOJIBI».

ObopynoBanue: 1abopaTopHoe 000pyI0BaHME AJIsl IPOBEICHUS HAOIIOCHUN, U3MEpPEHHH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonp3oBaHue pa3zIMUHBIX METOJOB IPU HM3YYEHHUU >KUBBIX
CUCTEM).

Tema 3. Buosorusi KJieTkn

Knerka — cTpykTypHO-(QyHKIMOHAJIbHAS €IUHULIA KUBOTrO. VICTOpUS OTKPBITUS KIETKU.

Pabdoter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Illneiinen, P. Bupxos).

OCHOBHBIE TOJI0KEHUS COBPEMEHHON KJIETOYHON TEOPHH.

Meronbl  MOJEKYASIpHOM W KJIETOYHOM  OWOJIOTMM: MHKPOCKOINUS, XpomaTtorpadus,
anekTpodope3, METOJ MEUEHbIX aroMoB, auddepeHImanbHOe [eHTpUyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ukcuposannvlx Kiemok. IIEKTPOHHAS MHKPOCKOIHUS.
Kongoranvnas muxkpockonusi. Bumanshoe (npudicusnennoe) usyuenue Kiemox.

JleMoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. llneiinen, P. Bupxos, K. M. bap. TaGnuusr u

cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MHUKpPOCKOM», «lcTopus
Pa3BUTHUS METOJ0B MUKPOCKOITHH.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpENaparbl PAaCTUTENbHBIX, *UBOTHBIX U
OaKkTepHaIbHbBIX KIETOK.

IpakTuueckasi padora «/3yueHne METONOB KIETOYHOW Omonoruu (xpomarorpadwus,
anekTpodopes, nuddepenumansHoe eHTpudyrupoanue, [TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKU

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMHUKPOIIEMEHTBI. Bona u €€ poib Kak
pacTBOpUTENS, pEareHra, y4acTHE B CTPYKTYPUPOBAHHWM KIIETKHM, TEIUIOPETYIISALMH.
MuHepanbHbIe BEIECTBA KIETKH, UX OHosIorndeckas pojb. Pojib KATHOHOB M aHUOHOB B KIIETKE.



OpraHuyeckue BEIIECTBA KIETKU. buosiornyeckue mnogumepsl. benku. AMHHOKHCIOTHBIN
cocrtaB OenkoB. CTpykTypsl OenkoBoil MoJekynbl. I[lepBuunasi cTpykTypa Oenka, NeNTHIHAS
CBSI3b. BTOpHuHas, TpeTHuYHas, 4YeTBepTUYHas CTPYKTYypbl. J[leHarypauus. CBoiicTBa O€nKOB.
Knaccudukamnus 6enkoB. buonorudeckue G yHKuu 6emkoB. [lpuonol.

YraeBoasl. MoHOCAaXapHibl, AMCaXapubl, OJIMTOcaxapu/Ibl U ojarcaxapusl. OOmuil mian
CTpOeHUs U (PU3NKO-XUMHUECKUE CBOICTBA yrieBo10B. bruonornyeckue GyHKIIMU yriaeBOIOB.

Jlumuner.  T'mppodunbHO-ruapodoOHBIe  cBoiicTBa.  Kitaccubukanus — TUIUAOB.
Tpurnuuepuasl, GocPoaunuabl, BOCKH, CTepouabl. buosornueckue QyHkuuu nunugoB. OOmue

CBOMCTBa OHOJIOTHYECKMX MeMOpaH — TEeKyd4ecTb, CIIOCOOHOCTh K CamMO3aMbIKaHUIO,
HOJYIIPOHULIAEMOCTb.

Hykneunoseie kuciotel. JIHK wm PHK. Crpoenme HyknemHOBBIX KuCIOT. HykiaeoTuusl.
[punmun  komruiementapuoct. IlpaBuno Yapradda. Crpykrypa JHK — gBoiinas crnumpais.

Mectonaxoxaenue u ouosnorndeckue ¢pyukiuu JJHK. Buast PHK. ®ynknuu PHK B knetke.

Crpoenne moiiekyabl AT®. Makpospruueckue cBa3u B modiekylie AT®. buonoruueckue
¢byukiuu  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (QYHKIMM B KIETKe. /pyeue
HYKIeo3uompugocgamul (HT®). CexBennpoBanne  JAHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHass Owuojorusi: OHOXMMHYECKHE U OUOPHU3MYECKHE WCCIEeOBAaHUS COCTaBa H
OPOCTPAHCTBEHHOW CTPYKTYphl OuOMONeKyl. Mooderupoganue — cmpykmypol u @yHryul
ouomonekyn u ux xKomniekcos. Komnvromepnolii ouzatin u opeanuyeckuil cunmes OUOMONEKYL U UX
HEeNnpuUpoOHbIX AHANO208.

JleMoHCTpanun

[Toptpetsr: JI. [lonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®. Caurep, C.
IIpysunep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW MPHPOJEY,
«PacmpeeneHre XMMHUECKHUX AJIEMEHTOB B JKUBOI MPUPOJIEN.

Tabmuupr u cxembl: «llepuoandeckass TaOIUIAa XUMHUUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYNIBI BOABI», «BemiectBa B cocTaBe OpraHu3MoBy», «CTpoeHHE MOJIEKYJIbl Oenkay,
«CTpyKTYpBl OENKOBOW MONEKYNbI», «CTpOoeHHEe MOJIEKYN YrieBoA0B», «CTpOEHUE MOJEKYI
munuaoBy, «HykienHoBbie KUCIOThIY, «CTpoeHue Mosekysbl ATOx.

O6opynoBaHue: XUMUYECKas ocyaa 1 000pyIoBaHHeE.

JlabopaTopnas pabora «O6Hapyx)eHue 0EIKOB ¢ TOMOIIBI0 KAUeCTBEHHBIX PEAKIIUN».

Jladoparopnasi padora «/ccienoBanue HyKIEMHOBBIX KUCJIOT, BBIJCICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKINH KJIETKH

Tumnel KJIETOK: dyKapuOTHYeCKas U MpokapuoTuueckas. CTpyKTypHO-(YHKIIMOHATbHBIC
00pa3oBaHUs KIETKU.

CrtpoeHue mpokapuoThueckoil kieTku. Kierounas creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTPOEHUsl reTepoTpoPHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK. MecTto U poiib
IPOKapHOT B OMOIIEHO3AX.

Crpoenrne u (YHKIIMOHMPOBAHHE OJyKApUOTHUECKOW KieTku. [lmazmatudeckas meMmOpaHa
(rrasmanemma). CTpykTypa IUIa3MaTHYeCKoOil MeMmOpaHbl. TpaHCIOPT BEHIECTB  uepes
IIa3MaTHYeCcKyl0 MeMOpaHy: mnaccuBHBIH  (quddysus, oOnery€énnas aud¢ysusi), aKTUBHBIHI
(mepBUYHBIA ¥ BTOPHYHBIA aKTUBHBIN TpaHcrnopt). [loaymponuiiaemoct MemOpanbl. Pabota
HATPHUI-KATMEBOTO Hacoca. ODHAOIMTO3. MUHOUUTO3, (aromuTo3. Dk30muTo3. KieTouHas cTeHKa.
CrpykTypa v QYHKIIUH KIETOYHON CTEHKH pacTeHUi, rprOoB.

[urommazma. I{uto3ons. Ilurockener. JIBmxkenume muToruiazMbl. OpraHouzibl  KIETKH.
OnHomMeMOpaHHBIE OpPraHOWIbI KJIETKH: SHaomtasMatuueckas cets (DI1C), ammapar Tomsmkw,
JU30COMBI, HMX CTpoeHHe u (yHKIMU. B3auMoCBsI3b OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CrpoeHne TpaHyISIpHOTO peTukyiayma. Mexanusm Hnanpasnenus oOeixos 6 OIIC. Cunte3



pactBopuMbIX  OenkoB. CuHHTE3  KICTOYHBIX  MeMmOpan. ['nmagkwii  (arpaHyispHbII)
sHIOIIa3MaTudeckuii petukynayMm. CekperopHas ¢yHkuus anmapata [onpmxu. Moouguxayus
benxoe 6 annapame I onvodcu. Copmuposka denxos ¢ annapame Ionvoocu. TpaHCIOPT BelIecTB B
KieTke. Bakyonu pactutenbHbix kieTok. Knertounsiid cok. Typrop.

[TosryaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKH: MHUTOXOHAPHUM, IIacTuibl. [Ipoucxooicoenue
mumoxonopuit u niacmuo. Cumbuoecenes (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM ~ MUTOXOHApHA ®  TacTuid. llepBuuHble, BTOPUYHBIE M CIIOKHBIE  IUIACTUIBI
(OTOCUHTE3UPYIOIUX 3yKapuoT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICHIMX
pacTeHuil.

HememOpannsie opranounsl kiaetku CrTpoeHne W (QyHKIMM HEMEMOpPaHHBIX OPraHOMIOB
KiIeTkn. PuGocombl.  [lpomescymounvie  uramenmol. MuxpodunaMeHTsl. AKkmuHogbie
Mukpoguramenmol.  MpllIeUHblE  KIETKU. AKMunogbie KOMNOHEHMbl HEMbIUEYHbIX — KIEmOK.
Mukporpy6ouku. Kierounsiii nentp. CTpoeHue U [IBHXKEHHE OJKIYTMKOB M PECHHUYEK.
MukpoTpyOouku 1uromiasMel. LleHTpuonb. benku, accoyuuposanuvle ¢ MuKpoguiamenmamu u
muxpompybouxamu. MomopHvie benxu.

Anpo. OO6onouka spa, XpOMAaTHH, KapHOIUIa3Ma, SAPBILIKH, HMX CTPOEHHE M (DYHKUHMU.
SnepHblii 6enkoBbI MaTpUKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEP(A3HOM siIpe.
Dyxpomamun u cemepoxpomamun. belku XpoMaTHHAa — TUCTOHBL JJunamuxa s0epHol 06010YKU 6
mumo3se. fHoepuwiii mpancnopm.

Knerounsle  BkmoueHus.  CpaBHUTEIbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapHOT
(pacTUTENBHOM, JKUBOTHOM, TPHOHON).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuuer u  cxembl: «CTpOGHHE DSYKapHOTHYECKOM KieTkn», «CTpoeHHne IKUBOTHOM
KIETKN», «CTpOo€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue MUTOXOHApum», «apo», «CrpoeHue
HNPOKAPUOTUYECKON KIETKU».

O6opynoBaHue: CBETOBOW MHUKPOCKON, MHKpPOIpenapaThl PacTUTEIbHBIX, MHUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0akTepHalbHbIX KIETOK.

Jladoparopnasi padora «/3ydeHue CTpOCHHS KIETOK PA3IMUHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «3yyeHne cBOMCTB KJIETOUHON MEMOpaHbI».

JlabopaTopnas padora «/ccnenoBaHue miaMonus3a U JAEMIa3MOJIM3a B PACTUTENBHBIX
KIIETKaX».

IIpakTuyeckas padora «/3yyeHne IBUKEHUS HUTOIIA3MBbl B paCTUTENbHBIX KileTKax». Tema

6. O0MeH BellecTB U NMpeBpalleHne JHEPIrUH B KJIeTKe

AccuMunAnus ¥ JAUCCUMHWISLMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BeIECTB:
aBTOTPO(HBIA M reTepoTpodHBIA. YdacTHe KHUCIOpoJa B OOMEHHBIX Mpolieccax. DHepreTudeckoe
obecrieueHue kieTku: mnpespaiieHue AT®D B oOMeHHBIX mnporeccax. PepMEeHTATUBHBIM XapakTep
peakiuii KjieroyHoro Mertadosim3ma. DepMEeHTHhI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JCHCTBUSL
Kodepmentsl. Otnnuust (QepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-akTHBaTopel U
O€NKU-UHTHOUTOPBL.  3aBUCHUMOCTh  CKOPOCTH  (DEpPMEHTAaTHBHBIX  peakIuil OT  pa3IM4HBIX
(bakTopoB.

IlepBrUYHBIl CHHTE3 OpraHMYECKUX BEIECTB B KieTke. DOTOCHHTE3. AHOKCUEeHHbIU U
oxkcueenHvlll  pomocunmes y  baxmepui. Ceemocobupaowue nueMeHmvl U NUSMEHMbl
peaxyuonnozo yerwmpa. Ponb XioporuiactoB B mpouecce ¢orocuHTe3a. (CBeroBas M TEMHOBas
dasel. @omoovixanue, C3-, Cs- u CAM-muner ¢omocunmesa. TIpoayKTHBHOCTH (OTOCHHTE3A.
Bnusinue paznuuHbiX (akTOpOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHnre3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHIUPYIONIUE
OakTepuH, xene300aKTepun, cepoOaKkTepuu, BOJOPOIHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AnHas’poOHble opraHusMmbl. Bunpl Opoxenus. IIponykTsl OpoXeHHST M HX HCIOJIb30BaHUE
YelOBEKOM. AHa3pOOHBIE MUKpPOOPraHM3Mbl KaK OOBEKTbl OHOTEXHOJOTMHM U BO30yIUTENH



0oe3Hen.

AspoOHBIE OpraHM3MBbl. JTalbl dHEpreTudeckoro ooOmeHa. [loAroTOBUTENBHBIA ITarl.
I'mukonu3 — 6ECKUCIOPOAHOE PACLICTTICHHE TIIOKO3BI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Ponp MHUTOXOHApPUM B mpoleccax
Ouosornueckoro okucneHus. Luknmueckme peakuuu. OkuciaurensHoe  pochopunupoBaHue.
Onepeuss membpannoco epaouenma npomonos. Cumnmes ATD: paboma npomonnoi ATD-
cunmaswi. IlpeumyiiectBa a’poOHOrO MmyTd OOMEHAa BEIIECTB IMepel  aHadPOOHBIM.

Db PEeKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

JdemoHcTpanumn

[Toprpetsl: [Ixk. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «JHEpPreTHdecKuii oOMeH», «bHOoCHHTE3 Oenkay,
«Crpoenne pepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOII, 000pYAOBaHUE JJISl IPUTOTOBIICHUS MIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHas padora «/3yueHue KaTaTUTHUECKOM aKTUBHOCTH ()EPMEHTOB (Ha IIprUMepe
aMuII1a3bl WK KaTajaas3bl)».

JlabopaTopnass pabGora «3ydyeHue (epMEeHTATUBHOTOPACIICIUICHUSI TEPOKCHUAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopHas pa6ora «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3A K XEMOCHHTE3a.

JlabopaTopnas padora «CpaBHEHUE IPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacneacrBenHass nHGOpMALUs U peaiu3anus eé B KiIeTKe

Peakuuu MarpuuHoro cunre3a. [IpUHIUI KOMIUIEMEHTapHOCTH B pEAKIMIX MaTPUYHOTO
cuHre3a. Peanmusanus HacneacTBeHHON uHpopmauuu. ['eHeTMyeckuii KoA, ero CBOMCTBa.
Tpanckpunuus — wmarpuunbiii cuHre3 PHK. IIpuHIMNBEl TpaHCKpHUIIMKM: KOMIUIEMEHTapHOCTD,
AQHTHUIAPAIIIEIBHOCTh, acuMMeTpuyHocTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
kaiemxke. Hexooupyrowue PHK.

Tpancnauust u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTese Oenka. YcnoBus
ounocunTe3a 6enka. Koaupoanue aMuHOKUCIOT. Posb prubocoM B GuocuHTese Oenka.

Coepemennvie npedcmagieHus o0 cmpoeHuu ceros. OpraHuzaiss T€HOMa y MPOKapHOT U
9yKapuoT. Peryisinusi akTHBHOCTH TeHOB y npokapuoT. ['mmore3a omepona (®. XKako0, XK. Mawno).
MonekynapHnvle mexanusmvl IKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6 pezynayuu
pabomsi 2enos. Perynsius 0OMEHHBIX MPOIIECCOB B kiieTke. KieTouHblif roMeocTas.

Bupycet — HekneTouHble (OpMBI KU3HU W OOJUratHeie mapasutbl. CTpoeHHE MPOCTHIX U
CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuznennvii yuxn JJHK-codepocawux
supycos, PHK-cooepacawux eupycos, 6axmepuoghacos. Obpamuas mpaHcKpunyus, pesepmasa,
unmezpasa.

Bupycusle 3a00neBanus yenoseka, )kuBoTHbIX, pactenuil. CI11/], COVID-19, counansHbie u
MEAUIIUHCKHE TPOOIIEMBI.

Buoungpopmamuka: unmeepayus u ananuz oOonvuwux maccusos («bigdatay) cmpyxmyprvix
buonocuueckux Oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyumne. Ilpocpammupyemvie ¢hynkyuu
benxos. Cnocobvl 0ocmasku 1eKapcms.

JleMoHCTpanumn

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

Tabmuubt u  cxembl: «buocunTes Oenka», «['‘eHeTHmUeckuii Koma», «Bupyco»,
«baxTepuodarm.

IIpakTnyeckas padora «Co3nanue Mmoaenu supycay. Tema

8. ’Ku3HeHHBbIN HUKJI KIEeTKH

Knerounslii nwukn, ero mnepuoAsl u perymsuus. Wutepdasza u  muto3. OcoOGeHHOCTH



nporeccoB, mpoTekaromux B uHTepdasze. IloaroToBka kieTku K jAeieHHur0. [IpecHMHTETHUYECKHiA
(MOCTMHUTOTHYECKHH), CHHTETHMYECKUH W TOCTCUHTETHYECKUH (IPEMUTOTHYECKHU) IIEPHOJIBI
uHTEpPA3HI.

Matpuunbeii  cunre3 JIHK — penmukanus. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTapHOCTb,  IIOJIYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIAPAJUIEIBHOCTb. MexaHusm
perumnkanun JITHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U Tenomepasza. XpOMOCOMHBIN
Ha0Op KJIETKM — KapuoTunl. JIMIUIOMIHBIA M TalUIOMJHBIA HAaOOpbl XpoMocoM. ['omoJjoruyHbIe
XpoMOCOMBI. [10J10BBIE XPOMOCOMBL.

Henenue knetku — mMuto3. Craguu MUTO3a M NPOUCXOMSIIME B HUX Ipoluecchl. TuIbl
muTo3a. Kapnokunes u uutokunes. buosornyeckoe 3HaueHUE MUTO3A.

Perynmsuust MuTOTHUECKOro nMKIa KieTku. [Iporpammupyemast kjerouHas rubenp —
arornro3.

Knerounoe s1po, XxpoMocoMbl, PYHKIIMOHAIBHAS TeHOMUKA. Mexanusmbl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas kiemrxay — obuoungopmamuueckue
Mooenu QYHKYUOHUPOBAHUS KIeMKUL.

JleMoHCTpanun

Tabmumpl 1 cxembl: «KW3HEHHBI MUK KICTKH», «MHTO3», «CTpOCHHE XPOMOCOMY,
«Penmukanusa [JHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKponpenapaTbl: «MHUTO3 B KJIETKAaX KOPEIIKa
JTyKa».

JladoparopHnasi pabdora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKPOTIPEIIapaTax.

JlabopaTopHas pabGora «HabmioneHue MuTO3a B KJIETKaX KOHYMKA KOpELIKa jJyKa (Ha
TOTOBBIX MUKpOTIpENapaTax).

Tema 9. Ctpoenue u GyHKIHH OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOGEHHOCTH CTpPOEHHS M KHU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3moB. baxtepuu,
apxeH, OJHOKJIETOYHbIE T'puObI, OJHOKIETOYHBIE BOJOPOCIH, Apyrue MpoTucTthl. KojoHuanbHbIE
OpraHU3MBbl.

B3aumocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHeW: oOpas3oBarenbHas, IOKPOBHAs,
NpOBOASIIAs, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHHus, (GYHKUMH U PacHOJIOKEHUS
TKaHEH B opraHax pacTeHUH.

TkaHu >KMBOTHBIX M 4YeJIOBEKA. TUIIbI JKMBOTHBIX TKAHEH: JMIUTEIUAJIbHAS, COEAUHNUTENbHAS,
MbllleyHas, HepBHass. OCOOEHHOCTH CTpOeHUs, (YHKIMH U pacIoOIOKEHUS TKaHell B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHui. OpraHbl ¥ CUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeKka. yHKIIMY OPraHOB M CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactennii. CkeneTsl 0JHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpoeHue U TUIIbI COETMHEHUS KOCTEH.

JIBi>keHHe OpraHu3MoB. JIBWKEHHME OJHOKJIETOUHBIX OpraHu3MoB: amMEOOMIHOE,
KT'YTUKOBOE, PpECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpACTEHMH: TpPONU3MBI M  HACTHUHU.
JIBu>keHre MHOTOKJIETOUHBIX XMBOTHBIX M 4YelloBeKa: MbllleuHas cucreMa. Pedrnexc. CkenerHbie
MBIIIIIBI ¥ UX padoTa.

ITutanne opranuzMoB. lloryomeHnne BoAbI, YIJIEKHCIOTO Ta3a W MHHEPAIBHBIX BELIECTB
pacTeHussMH. IIurtaHme KUBOTHBIX. DBHYTpHUIIOIOCTHOE ¥  BHYTPHUKJIETOYHOE MHIIEBAPEHHE.
[luTanue TMMO3BOHOUHBIX KUBOTHBIX. OTAENbl MHIEBAPUTEILHOTO TpakTa. [lumieBapuTenbHbIe
xenesbl. [IumeBapurensHas cucreMa 4enoBeKa.



Jpixanue opranu3moB. [[pixanue pacteHuid. Jlpixanwe >kuBOTHBIX. uddysus razos uepes
MOBEPXHOCTh KieTkH. KokHoe mapixanue. JlpixaTenpHass TOBEPXHOCTh. JKabepHoe U JEroyHoe
IbIXxaHue. JIpIxaHue TO3BOHOYHBIX JKMBOTHBIX M  YeJIOBEKa. OBOJIOLMOHHOE YCIIOXKHEHUE
CTPOCHMs JIETKMX I[I03BOHOYHBIX JKMBOTHBIX. /JIpIxaTenbHass cucTeMa 4enoBeKa. MexaHu3m
BEHTWJIALIMHU JIETKUX Y MITULl U MIIEKOMTUTAIOMMX. Perynsaius apixanus. [pixareiabHble 00bEMBI.

TpancnopT BewecTB y OpraHu3sMoB. TpaHcnopTHble cucTeMbl pacteHuil. Tpancmopt
BEILIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBEHOCHas CHCTEMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCYABI U KpoBb. Kpyrm KpoBOOOpamieHus.

OBOJIIOLIMOHHBIE YCIIOKHEHHUS. CTPOCHHMSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX YKUBOTHBIX.
Pabora cepaua u e€ peryssiusi.

Boinenenne 'y opranusmoB. Beigenenue 'y pacreHuid. BbimeneHwe y  KHMBOTHBIX.
Coxkpaturenbubie Bakyosud. Opranbl BbiaesneHus. GuibTpalius, cekpeuns U o0paTHOe BcachlBaHUE Kak
MEXaHU3Mbl pabOTBl OpraHoB  BbAeNeHUs. CBsA3b TOJOCTH Tela C KPOBCHOCHOW U
BBIJICINTENILHON cHUcTeMaMH. BeljeneHne y TO03BOHOUHBIX JKUBOTHBIX M 4YesioBeka. [louku.
Crtpoenue u pyHkunoHupoBanue Heppona. O6pazoBaHre MOUH y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OAHOKJIETOUHBIX OpraHu3MoB. CrHopbl OakTepuil U LUCTHI
npocTedmux. 3amMra |y MHOTOKIeTO4yHbIX pacteHuil. Kyrukyma. CpencrBa maccuBHOW U
XUMUYECKOH 3aUThl. OUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOIHBIE. 3all[MTa OpraHu3Ma OT
Oonesneil. MmmyHHas cucrema uenoBeka. KieTouHbII M T'yMOpaJbHbIH HMMMYHHUTET.
Bpoxnéuuplii u  npuoOpeTéHHBId  crienupuyeckuii UMMyHUTET. Teopus KIOHAIbHO-
cenektuBHoro ummynutera (I1. Dpnux, @. M. bepuert, C. Tonerasa). BocnamurenbHble OTBETHI
opraHu3MoB. Posb BpOXKIEHHOTO HMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxumMocTts u  perymsimus |y OpraHu3MoB. Pa3gpakumMocTe 'y  OJHOKJIETOUYHBIX
opranu3moB. Takcucel. PaznpaxumocTs M perymsiuus y pacTeHud. PocToBble BemiectBa U UX
3HAYCHHUE.

HepBuast cucrema u pednekropHas peryasuus y >KABOTHBIX. HepBHas cuctema u €
OTAENbl. DBOJIOLMOHHOE YCIOXKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy KHUBOTHBIX. OTaemnsl
TOJIOBHOTO MO3Ta TO3BOHOYHBIX JKHBOTHBIX. Pedumekc u pedrextopHas ayra. besycioBHble u
YCIIOBHBIE PEQIIEKCHI.

I'ymopanbHas perymsiuus © SHIOKPHHHAs CHCTEMa JKMBOTHBIX M 4ejoBeka. JKenesbl
SHAOKPMHHOM CHCTEMBI M UX TOPMOHBL JlelcTBHE TOPMOHOB. B3auMMOCBA3b HEpPBHOW U
SHIOKPUHHOM cucteM. ['unoranamo-runoduzapHas cuctema.

JemoncTpanuu [Toprper: U.

I1. ITaBnOB.

Tabmuubt u cxembl: «OHHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJIOPOCINY,
«baktepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBbl OpraHOB
NO3BOHOYHBIX  KMUBOTHBIX»,  «BHYTpeHHee CTpOo€eHHME HaceKOoMbIX», «TKaHM  pacTeHuin»,
«KopueBrsie cuctembr», «Ctpoenue crebns», «CTpoeHHWe JHUCTOBOM IUTACTHHKWY, «TKaHH
JKUBOTHBIX», «Ckener 4enoBeka», «llnmeBapurensHas cucrema», «KpoBEHOCHas cHCTEMay,
«/IpixarenpHas cuctema», «HepBHas cucrema», «Koxa», «MbpleuHas CUCTEMAY,
«BplienurenbHas cucteMa», «JHIOKpUHHAs cucrema», «CtpoeHue MbIby, «UMmyHHTETY,
«KumeynononoctHeiey, «CxeMa mHTaHUA pacTeHuil», «KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX
JKUBOTHBIX», «Ctpoenune ruapel», «CTpoeHue IuUlaHapun», «BHyTpeHHee CTpoeHue I0KIEBOTO
yepBs», «HepBHas cucrtema pwib», «HepBHas cucrema nsarymkwny, «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrema nrTuny, «HepBHas cucreMa  MIIEKONMHUTAIOLIUX,
«Hepsnas cuctema denoBekay, «Pedmaexcy.

O6opynoBaH#e: CBETOBOM MHKPOCKOM, MHKPOMpEnaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXXHX, *UBbBIC



AK3EMIISIPbl KOMHATHBIX DPACTEHUH, repOapuyl pacTeHHil pasHbIX OTIENIOB, BJIAXKHBIC MpenapaThl
KUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUIEKIUH OECHO3BOHOUYHBIX >KMBOTHBIX, CKEJIET 4YellOBEKa,
o0opynoBaHue A JEMOHCTpAllMM IOYBEHHOTO W BO3AYIIHOTO MUTAHHUS PACTEHUH, paclierieHUs
KpaxMana ¥ OelKoB moJ JeiictBueM ¢epMeHTOB, 00OpymOBaHUE JUIsl JEMOHCTPALMU OIBITOB IO
U3MEPEHUIO JKM3HEHHOW EMKOCTM JIETKMX, MEXaHHW3Ma JbIXaTeJIbHbIX JBWKCHUH, MOJEIU
TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/13yueHue TkaHeil pacteHui». JlabopaTopHas

pabora «3y4yeHue TkaHel )KUBOTHBIX». JIabopaTopHasi padora

«M3ydyeHne opraHoB 1IBETKOBOro pacteHus». Tema 10. PazMHoxeHne u

pPa3BUTHE OPTraHU3MOB

DopMbI Pa3MHOXKEHHUS OPraHU3MOB. Oecrosnoe (BKJIHYasi BEreTaTUBHOE) U M0JI0BOE. BHIIbI
0ecIoI0oro pa3sMHOXKEHHS: TIOYKOBAHKE, CIOPYIISAI U, (pparMeHTaus, KIOHUPOBaHUE.

[TonoBoe pasmHoxkeHue. IlonmoBwle kieTku, wuiaM ramerbl. Meio3. Craguum Melo3sa.
[loBenenne xpomocom B Meio3e. Kpoccunrosep. buosiormueckuii cmbici Melo3a W HOJOBOTO
npouecca. Meno3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPTraHU3MOB.

[TpenzaponpieBoe pazputue. ['ametoreHes y >kuBoTHbIX. [losioBeie sxene3bl. OOpa3oBaHue u
pa3BUTHE NOJOBLIX KiIeTOK. Criepmarorenes u oorenes. CTpoeHHE MOJIOBBIX KIIETOK.

OmnogoTBOpeHre ¥ 3MOpPHOHATIBHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIIOIOTBOPEHHUS:
HapyxHoe, BHyrpeHHee. [laprenorenes.

WunuBuayabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKka O pPa3BUTHU
opranu3MoB. Mopgozcenez — o0na u3 enagnvix npooaem smopuonocuu. Konyenyus mopghocenos u
mooenu mopghoeeneza. Cramun >MOpHUOTEHE3a KHMBOTHBIX (Ha mMpuMepe JATyIku). J[poOrienwue.
Tunsl apoOnenus. /JemepmunuposanHoe u HedepMUHUposanHoe Opoobnenue. Bracmyna, munwi
oracmyn. OcoOeHHOCTH JpOOJICHHS MIICKONUTAIOMNX. 3apOJbINIeBbIe JIMCTKH (racTpysisiusi).
3akiagKka OpraHoB M TKaHEl U3 3apoJblIEBBIX JIMCTKOB. B3auMHOe BiusHUE 4YacTel
Pa3BHBAIOIIETOCs 3apoibliia (IMOPHOHATIBHAS HHAYKIKS). 3aKiIajka MIaHa CTPOCHHUS KUBOTHOTO KaK
pe3ynbTaT HepapXUUeCKuX B3aUMOJCHCTBUN TeHOB. BiMsHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3aNuHBIX (PAaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pasBurue kuBOTHBIX. IlocTamOpuoHaneHbIi mepuoa. Ilpsmoe wu  Hempsimoe
pasButue. Pa3Butne ¢ Meramopdo3oM |y OECHO3BOHOUHBIX M IO3BOHOYHBIX JKHBOTHBIX.
buonornyeckoe 3HaYeHUE NPSAMOTO M HENPSMOIO pPAa3BUTHs, HUX PACIPOCTPAHEHHE B IPUPOJE.
Tunsl pocta >KUBOTHBIX. aKTOpbl peryldalMu pocTa JKUBOTHBIX M yenoBeka. Craguu
HOCTAMOPHOHATIBHOTO Pa3BUTHA Yy JKMBOTHBIX M 4eJoBeKa. lleproibsl OHTOreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u pasButue pacreHuil. ['ameroput u cnopodut. Meilo3 B KU3HEHHOM LHUKIE
pacrenuii. ObpazoBanue crnop B mpoliecce meio3a. ['ametorene3 y pacrenuii. OmiogoTBOpeHUE U
pa3BUTHE PACTUTENIBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCTECHHUHU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryIsSIIMA OHTOI€HE3a Yy PACTEHUI U JKUBOTHBIX.

JleMoHCTpanumn

IToptpersr: C. I'. HaBamun, X. neman.

Tabmuuel u cxemsl: «BereraTuBHOe pa3MHOXKeHHE», «THIBl 0eCHnoyoro pa3sMHOXKEHUSY,
«Pa3MHOXkeHHE XJaMUIOMOHAAb», «Pa3MHOXkeHue HBIIIeHb», «Pa3MHOXeHne TUJIPBI»,
«Meinos3», «Xpomocomel», «l'amertorenes», «CTpoeHue SAHUEKIETKM U CHEPMAaTO30MIay,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsMmoe m HempsMoe paszButue», «Pa3BUTHE MaCKOro XyKay,
«PazButne capaHum», «Pa3zButne JATymKH», «/[BOMHOE  OIJIOJOTBOPEHHE y  ILBETKOBBIX
pactenuit»y, «CTpoeHHE CEMSH OJHOJOJIBHBIX M JIBYIAOJBHBIX pacTeHUun», <«OKW3HEHHBIA UKI
MOPCKOH KanycTbl», «Ku3HEHHBIH HUKI MXay, «KU3HEHHBIN UK TaOPOTHUKAY, «KM3HEHHBIN UK
COCHBD.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIIpEnaparbl SHUIEKICTOK W CIIEPMaTO30HI0B,
Mozenb «L{UKIT pa3BUTHS JISITYILIKI.

JlaGopatopnas pabGora «/3ydeHue CTpoeHHUs] TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckass padora «BbisiBIieHHE NMPU3HAKOB CXOJICTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

Jladoparopnasi padora «CtpoeHue opraHoB pa3MHOKEHUS BbICIIUX pacTenuii». Tema 11.

I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYNBOCTH OPraHNU3MOB

Hcropust cTaHOBICHUS M pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Posib oredecTBeHHBIX y4€HBIX B pazBuTuu renetuku. Padotsr H. K. Konsiosa, H. 1.
Basunosa, A. H. benoszepckoro, I'. /JI. Kapneuenko, 10. A. ®unumyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETUYECKUE IOHATUS M CHUMBOJIBI. [ OMOJOTMYHBIE XPOMOCOMBI, aJUIECJIbHbIC
TeHbl, AalbTEPHATUBHBIC MPU3HAKM, JIOMUHAHTHBIM ¥ PEIECCUBHBI NpPHU3HAK, TOMO3UIOTa,
reTEepPO3UroTa, YHUCTasl JIMHUSA, TUOpUIbl, TeHOTUN, ¢eHoTun. OCHOBHBIE METOJbl TEHETHUKHU:
rUOPUI0IOTHUECKUH, IUTOIOTHYECKUH, MOJICKYIISIPHO-T€HETHUECKUIA.

JleMoHCTpanun

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsmos, H. U. Basunos, A. H.
benozepckui, I'. JI. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuipl U cxeMbl: «MeToIbl TeHeTHKIY, «CXeMBbI CKpeluBanusy. JlabopaTopHas

padora «/Ipo3oduna kak 00bEKT reHeTUYECKUX UcciieoBanmiiy. Tema 12,

3aKOHOMEPHOCTH HACJEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHzaenss — 3aKOH eIMHOOOpa3usl TUOPUIOB
nepBoro nokosjeHus. IlpaBuno nomuHupoBaHus. Bropoill 3akoH MeHnenss — 3aKOH paclleryeHus
npu3HakoB. lluronmormyeckue OCHOBBI MOHOTHMOPHUIHOTO CKpEUIMBAaHHS. [ HWIIOTE3a YUCTOTHI
ramer.

Ananusupyromiee  ckpemuBaHue.  [IpoMeXyTodHbIi ~ XapakTep — HaclleZJOBaHMS.
Pacuienienue npu3HakoB IIPU HETIOJIHOM JOMUHHUPOBAHUMU.
JurubpuaHoe ckpemuBanue. Tpetuil 3akoH Menzaens — 3akoH HE3aBUCHUMOIO

HaCJIeI0BaHMsI MPU3HAKOB. L{uToornuecke OCHOBBI JTUTHOPUTHOTO CKPEIIMBAHNUS.

CueruieHHOe HacneaoBaHue npu3HakoB. Pa6otel T. Moprana. CrieruieHHOE HaclieJoBaHue
T€HOB, HAPYILICHHUE CLETJICHUS MKy FT€HaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

'eneruka mnosia. XpPOMOCOMHBIM MEXaHU3M OIpEAENeHUs Moja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['oMorameTHsli W rereporaMeTHbli Ioji. ['eHeTndeckass CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue mpu3HakoB, CLEIUIEHHBIX C MTOJIOM.

I'eHoTun kak 1enocTHass cucteMa. [lnedoTponuss — MHOXKECTBEHHOE JICMCTBHE TEHa.
MHoOXeCTBEHHbIN  anmnenu3M. B3auMopeilcTBue  HealeNbHBIX TeHOB. KOMIIJIEMEHTapHOCTb.
Onucra3s. [Tonmumepus.

['eHeTnuecknii KOHTPOJIb  pPa3BUTHS  pPACTEHUM, IKUBOTHBIX M  4YEJIOBEKa, a TakKxKe
(GU3MOIOTUYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (GYHKIHHA. ['eHeTHdeckue MeXaHWU3MBI
CUMOHMOTEHE3a, MEXaHWU3Mbl B3aUMOJICUCTBHUS «XO35SMH — TMAPA3UT» H «XO3SMH — MHKPOOHOM).
'eneTndeckue acmekThl KOHTPOJS W HW3MEHEHHUS HACJIEICTBEHHOW HWH(POPMAIMM B TIOKOJEHHUSIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpanumn

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuupbl u cxembl: «l[lepBbiii 1 BTOpOW 3akoHBI Menpaensy, «Tpetuit 3akoH MeHaens,

«AHanu3upylomiee ckpenuBanuey, «Hemomnoe nomuaupoBanuey, «CrenieHHoe

HACJIeJOBaHKE MPU3HAKOB Y Ipo30duiib», «I eHeTuka momuay, «KapruoTum denoBekay,

«Kapuotun apo3oduns», «KapuoTum nTUIED, «MHOKECTBEHHBIN ajlIeIu3M»,

«B3auMoielicTBrE T€HOBY.



OOGopymoBaHue: MoJeTb IS JIEMOHCTPAIlMM 3aKOHOB €IMHOOOpasvs THOPHUIIOB TIEPBOTO
MOKOJICHHSI W pPacCUICIUICHUs NPU3HAKOB, MOJEIb Ui JEMOHCTpPalUHM 3aKOHA HE3aBUCHUMOIO
HACJIEJOBAHUS NPU3HAKOB, MOJEIb ISl JIEMOHCTPALMU CUEIUICHHOTO HACJIEAOBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapat: «Jpo3oduiiay.

IIpakTuyeckass padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIAHOTO CKPEIIUBAHUS Y
JPO30(UITBDY.

IIpakTuyeckas pa6ora «l3ydeHue pe3ylbTaTOB IUTHOPUIHOTO CKPEUIIUBAHUS Y
JPO30(UITBD.

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

B3aumopelictBue reHotuna W cpeasl npu  (GopmupoBaHuHM  (eHOTHNA. V3MEHYMBOCTH
npu3HakoB. KayecTBeHHblE M KOJIMYECTBEHHBbIE NPU3HAKH. Buabl  U3MEHYMBOCTHU:
HEHACJIeICTBEHHAs U HACJIEICTBCHHAs.

Moaudukannonnas H3MEHUYMBOCTh. Posib cpeasl B (OPMUPOBAHMM MOJU(PHKAMOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuoHHBIA psii W BapuanumoHHas kpusas (B.
Horanncen). CoiicTBa MOqu(UKAIIMOHHOW W3MEHYUBOCTH.

['enotunuueckas u3MeHUMBOCTh. (CBONCTBA TI'€HOTHUIMYECKON HW3MEHUYMBOCTU. Bumabl
TeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MYTallMOHHAS.

KoMOnHaTHBHAs HM3MEHYMBOCTh. MeHO3 W TIOJIOBOHM MpoIecC — OCHOBAa KOMOMHATHBHOM
U3MEHYMBOCTU. Pojb KOMOMHATHMBHONW M3MEHYMBOCTH B CO3JaHHHM T€HETUYECKOTO pazHOOOpas3us B
npeaenax OJJHOTO BUAA.

MyraunoHHas HM3MEHYMBOCTh. BuIbl MyTrauuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W MHAYLUUPOBAHHbIE MYyTalUU. SOepHbIE M LUTOIJIA3MAaTUYECKUE MYTallUH.
Comarnuecke ¥ TIOJIOBbIe MyTauuu. [IpuuMHBI BO3HUKHOBEHMSI MyTaluid. MyTareHsl W HX
BIUSIHAE Ha OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO TIpOIecca. 3aKOH TOMOJIOTUYECKHUX
psamoB B HacieacTBeHHo#l u3menumBoctH (H.M. BasuinoB). BuesgepHas HW3MEHYMBOCTH U
HACJIeICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, PONb INUSEHEMUYEeCKUX (HAaKmopoe 6 HACIeO008aHUU U
USMEHYUBOCIMU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JleMoHCTpanuu

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

Tabmunslt u  cxembl: «Buabl wu3MeHUHBOCTHY», «MoaudukanoHHas HU3MEHYHBOCTHY,
«KoMmOuHaTiBHAsT W3MEHYMBOCTHY, «Meiio3», «OmiogoTBopenuey», «l eHeTndyeckue 3a0oNeBaHUS
4yernoBeKay, «Buabl myrauiny.

O6opynoBaHue: XUBbIe U TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTEHHUH, PHUCYHKH
(dboTorpadun) )KUBOTHBIX C Pa3IMYHBIMUA BUAAMH U3MCHUHUBOCTH.

JlabopaTtopnass padora «MccremoBaHue —3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapualluOHHOTO Psifia U BapUALIMOHHOW KPUBOW.

IpakTuyeckasi padora «MyTtaiuu y 1po30(h sl (Ha TOTOBBIX MHKpoIpenaparax)». Tema

14. T'eneTuka 4yesioBeKka

Kapuotun 4yenoeka. MexayHapoaHas TMporpamMmMa HCCIEJOBAaHHS T'€HOMAa YeOBEKa.
Metoapl W3ydeHUS] TEHETUKH 4YEJIOBEKAa. TEeHEAJOTWYECKHH, OJIM3HEIOBBIA, ITUTOTCHETHYECKUH,
MOMYJIALUOHHO-CTaTUCTUUECKU, MOJIEKYISIPHO-TEHETUYECKU . CoBpeMeHHOE  ompejaeneHue
TE€HOTHUIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM yucie ¢ nomoupro [II[P-
aHanu3a. HacnencTtBeHHble 3a0ojieBaHUs ueloBeKa. ['€HHble M XPOMOCOMHBIE OOJI€3HU 4YellOBEKa.
bonesHn ¢ HaciaeACTBEHHOW MPENPACHOIOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOM TEHETHKH B
NPEeIOTBpPAIIEHUH U JICUCHUH TEHETUYECKHX 3a00JeBaHUN YeJoBeKa. MeauKo-reHETHIEeCKOe
KOHCYyNnbTUpOBaHue. CTBOJIOBbIE KIETKH. [lOHSATHE «reHEeTHYeCKOro Trpy3a». ITUUYECKHUE AaCIeKThbI
UCCIIeZIOBaHMIA B 00JaCTH PEIaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernueckne (akTOpsl TOBBIIIEHHON YYBCTBUTEIBHOCTH 4YEJNOBEKAa K (U3HYECKOMY W



XMMHMUYECKOMY  3arpsi3HEHUIO  OKpYyXKawolled cpenpl. ['eHeTudeckass  MIpeapaciolioKEHHOCTb
YEJI0BEKA K MAaTOJIOTUSM.

JleMoHCTpanuu

Tabmuupsl u cxembl: «Kapuotun uenoBekay, «MeToAbl W3YUEHUS T€HETHKU YEeIOBEKay,
«"enernyeckue 3a00J€BaHUS YETIOBEKaAY.

IIpakTnyeckas padora «CocraBiieHUE U aHaIU3 poAociIoBHOI. Tema

15. Cenexkuusi opranu3MoB

JoMecTukanusi W CeJIEeKUUd. 3apOoXJICHHUE CeJNeKIMU | JomecTtukauuu. Yyenue H. H.
BapunoBa o llenTtpax mpoucxoxkJaeHusi 1 MHOrooOpaszus KyabTypHBIX pacteHuil. Ponb cenexuuu B
CO3JJaHUU COPTOB PACTEHUI U NMOPOJ )KUBOTHBIX. COPT, mOopoAa, luTaMM. 3aKOH TOMOJIOTHYECKUX DPSIIOB
B HacnencTBeHHON m3menunBoctd H. M. BaBuioBa, ero 3HauyeHue A CENEKIMOHHON pabOTHI.

Meroabl celeKUMOHHOW paboThl. McKyccTBEHHBIH OTOOpP: MAacCOBBIM M WHIUBUAYaJIbHBIN.
Otanbl KOMOWHAITMOHHOW cesleKuuu. McmplTaHue Tpou3BOAMTENCH IO MOoTOMCTBY. OtOop 110
TFEHOTUIY C TOMOIIBIO OIICHKH ()EHOTHIIA MMOTOMCTBA U OTOOP MO TEHOTHIY C MOMOIIBI0 aHalu3a
JHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJl CEeJIeKIMOHHOW paboTel. PanuanuoHHbIl  ©
XUMHYECKUH  MyTareHe3 Kak HCTOYHMK MyTaluid y KYIbTYpHBIX (OpPM  OpPraHu3MOB.
Hcnonp30BaHuE TE€HOMHOTO PEJaKTUPOBaHUA U MeToA0B pekomMOuHaHTHbIX [IHK mis momydenus
UCXOJHOT'0 MaTepuaia JUisl CEJIeKIUH.

[Tonyuenne mnonumiuouaoB. BayrpuBumoBas ruOpuausauusa. biauskopoacTBeHHOE
CKpelllMBaHue, Win UHOpuAMHT. HepoacTBeHHOe ckpeuluBaHue, Wik ayrOpuauHr. ['ereposuc u ero
IPUYHHBI. Hcnonb3zoBanue  rerepo3uca B CEJICKLUU. Otnanéunas  ruOpuan3anus.
[Ipeomonenne Oecriomust MEXBHIOBBIX THOpUIOB. JIOCTMIKEHHS CENEKUMH pacTeHUH U
KUBOTHBIX. «3e1EHas pesonoyusy.

CoxpaHeHME U H3y4YE€HHE TEHETUYECKUX PECYpCOB KYIbTYPHBIX PpACTEHMM U HX JUKHUX
ponuyeil A Co3JaHMsI HOBBIX COPTOB U THOPHAOB CEIbCKOXO3SHMCTBEHHBIX KYNbTYp. H3yueHue,
COXpaHeHue U YNpasjeHue 2eHemUyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX YIYYUIeHUs. CYWEeCmBYIOWUX U CO30AHUsL HOBbIX NOPOO, JTUHULL U KPOCCO8, 8 MOM
yucre ¢ NpUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedosbix udeu U
nepcneKmusHuLX MexHoI02UlL.

JleMoHCcTpanuun

IToptpersr: H. U. Basuiios, U. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuupel u cxembl: «LleHTpBI MPOUCXOXKIEHHS M MHOTI00Opa3us KYJIbTYPHBIX DPaCTEHUII»,
«3aKOH TOMOJIOTHUECKHUX PSJAOB B HACJIEACTBEHHONM HW3MEHUYUBOCTH», «MeETOIbl CEeNeKIHn»,
«Otnanénnas rubpuanzanus», «MyrareHes».

Jlaboparopnasi pa6ora «/3ydeHue cCOpTOB KYJIbTYPHBIX PACTCHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «13ydyeHne meTo10B cenekunu pacteHuin». IlpakTnuyeckas padora
«[IpuBUBKa pacTEHUI.

Ikekypeusi «OCHOBHBIE METOJIbI M JIOCTHKEHUS CEJEKIMM pacTeHHil M JKUBOTHBIX (Ha
CEeNEKI[MOHHYI0 CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIM YyJ4acTOK, B TEIUIMYHOE
XO035HCTBO, B Ta0OPATOPUIO arpOYHHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHoJ0rus 1 CHHTeTHYeCKasi GHOJIOT U

OObeKThl, HCNONb3yeMble B OHOTEXHOJOTHH, — KIETOUYHble M TKAaHEBBIE KYIBTYpHI,
MUKpPOOPTraHU3Mbl, UX  XapaKTepUCTHKa. TpaJulMOHHAas  OWOTEXHOJIOTHA:  XJieOolnedyeHue,
MOJIYICHHE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAeNWEe. MukpoOuonornyeckuii cuHTe3. OOBEKTHI
MHUKpOOHOIOrn4eckux TexHonoruil. [Ipon3BoacTBo 6ei1ka, aMUHOKHCIOT U BUTAMUHOB.

Co3anue  TEXHONOTMH M HHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHHsS WU



KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbI0 MOJYYEHHUS OPraHu3MOB U UX KOMIIOHEHTOB, COJEP)KaLIUX HE
BCTpEYaIoIIecs B IpUpoae OMOCHHTETUYECKHE MYTH.

Knerounas wumxeHepus. MeToapl KyabTypbl KJIETOK M TKAHEW pacTEHUH U JKUBOTHBIX.
Kpuobanku. Comarudeckas ruOpuamzanus M coMaTudyeckuil smOpuorenes. lcmonb3oBaHue
raliousioB B CeJNEeKUUU pacteHuil. [lonyuenue monoknonanvHvlx aumumen. Hcnonvzosanue
MOHOKNIOHANbHBIX U  NOJUKIOHANbHLIX anmumen 6 meouyure. VICKYCCTBEHHOE OIIOJOTBOPEHHUE.
PekoHCTpyKIMS SHUEKIETOK M KIOHUPOBAHUE JXUBOTHBIX. METON TpaHCIUIAHTALMU sAIep KIETOK.
Texunonocuu  0300posnenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHANbHO20 — DA3MHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsi M T€HHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYMPOBaHHUE
pekomoOunantueix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUST W TEPCHEKTUBBI
XpPOMOCOMHOM M TEHHOW HWHXEHEpUU. OKOJOTMYEeCKHEe M JTUYECKHEe MpoO0JieMbl TE€HHOMU
UH)XEHEPHH.

Menunuackue OuotexHosnoruu. Iloctrenomuas mudpoBas wmeauruHa. [II[P-nmuarHocTuka.
MeTa00sI0MHBINM aHaNKU3, FT€HOLEHTPUUECKUN aHAJIU3 MPOTEOMa YEJIOBEKa JJIsl OLIEHKU COCTOSHUS €ro
3M0poBbs. Mcmonb30BaHME CTBOJIOBBIX KIETOK. TaprerHas tepamusi paka. 3D-Ounowmmxenepus s
pa3paboTKu (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHH, CO3/IaHUs KOMILUIEKCHBIX TKaHEH
COUYETAaHHEM TEXHOJIOTHH TpEXMEpHOTro OuompuHTUHTa W cKaddonauura s pemeHus 3aaad
MEPCOHATIM3UPOBAHHON MEIULIHBI.

Co3nanne BEKTOPHBIX BaKIMH C IeNbl0 obOecreyeHus: KOMOWHUPOBAHHOM 3alUThl OT
Bo30Oyaureneii OPBU, ycraHoBieHHEe MOJEKYISpPHBIX MeXaHU3MOB (QyHKIuMOoHUpoBaHus PHK-
COJIEprKallMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OINacHbIe 3a00J1€BaHUS YEIOBEKA U )KMBOTHBIX.

JleMoHCTpanun

Tabmunslt u  cxembl: «Vcrmonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
Npou3BOACTBEY, «KieTouHas uHxxeHepus», «['eHHast HHKEHEPUsD.

JladopaTropnasi padora «3ydeHne 0ObEKTOB OMOTEXHOIOTHI.

IIpakTuueckas padora «IlomydeHre MOJIOYHOKHUCIIBIX TPOTYKTOBY.

Ikekypeus «bruorexHosorus — BakHemas mpou3BOAUTENbHAS CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:knenune u pa3BUTHe IBOJTIONUOHHBIX NPeICTABICHUI B OHOJI0THH

OpomounonHas teopuss Y. [lapsuna. Ilpennocbuiku BO3HHMKHOBEHHUS JapBHHH3MA. JKu3Hb U
HaydHas nedarenbHocTh Y. JlapBunHa. [[Brkymue cuibl  »Bomonuu  BugoB 1o Y. JlapBuny
(BBICOKasT HMHTEHCHBHOCTH Pa3MHOKECHHS OPraHW3MOB, HACJICJCTBEHHAsh HW3MEHUYUBOCTh, 0OOphOa
3a CyIIECTBOBAaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBII 0TOOD).

Odopmnenne cuntetndeckonr teopun sBomormu (CTD). HeiirpanbHas TeopHs 3BOJIOLHH.
CoBpemeHHass HBOJIIOIMOHHAST OWOJOTUS. 3HA4YeHHWE OHBOJIIOLMOHHONW Teopud B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOUN KapTUHBI MHpA.

JleMoHCTpanumn

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, U. U. llImansraysen, . Xonaeitn, /. K. benses.

Tabmuubr u cxembl: «Cuctema xwuBod mnpuponsl (mo K. Jlunuero)», «JlecTHHIa KXUBBIX
cymectB (mo Jlamapky)», «Mexanuzm GOpMHUPOBAHUS MPUCIIOCOOICHHUI Y PACTCHUH M KMBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyra myremectsus Y. JapBunay, «Haxonku Y. lapBunay, «Dopmbl
60pbOBI 3a cymiecTBoBaHue», «llopoabl romydei», «MHOroobpasue KyabTYpHBIX (OPM KamycThI»,
«Topoapl JOMamIHUX JKUBOTHBIX», «Cxema oOpasoBanusi HOBBIX BHIOB (o Y. [lapBuny)»,
«CxeMa COOTHOIIEHUS JBWXKYIIMX CHUJ 3BOJOLUNY», «OCHOBHBIE TOJOXEHHSI CUHTETUYECKOU
TEOPHUH IBOJIFOLIUN .



Tema 2. MUKPO3BOJIIOIHUS U €€ pe3yJbTaThl

[Tonmynsauus Kkak »dleMeHTapHas eauHuna 5BoJoUuU. COBpPEMEHHBIE METOAbl OILIEHKH
TeHETHYECKOTO Pa3HOO0Opa3usi U CTPYKTYphl momyisiiuid. V3MeHeHwe reHodoHAa MOMYSSIHMU Kak
JJIEMEHTapHOE SBOJIIOIMOHHOE SIBJIEHHE. 3aKOH TeHerudyeckoro pasHoBecus JDx. Xapou, B.
BaiinOepra.

OnemenTtapHble  (akTOpbl  (ABMKYIIME CHJIBI)  9BOJIIOIMH. MYTAIMOHHBIA  Ipolece.
KoMOunaTuBHass n3MeH4nMBOCTh. Jlpeild reHOB — ciydaiiHble HEHAIrpaBlICHHbIE W3MEHEHHs YacTOT
anmneneid B monymsiusx. Oddext ocHoBarens. IDppexm oOymuirounoco eopaviwika. CHudicenue
2EHemuUYecKo2o0 pazHooopasus: npuuumsl u cireocmsus. Ilposesnenue spgexma Opeiigha cenos 6
bonbuwux u manvlx nonynAyusx. Murpanuu. W3omsiust HOTYJISLUKA: reorpaduyeckas
(mpocTpaHcTBeHHAs1), Onosiorndeckas (pernpoayKTHBHA).

EcrectBennblii oTO0Op — HampaBisoomuil ¢akrop sBomonud. DPopMbl  €CTECTBEHHOIO
orbopa: IBWKYIIUHA, CTaOMIM3HUPYIOIIUH, paspbiBaronmii  (qu3pynTuBHbI). IlogoBoit  oTOOD.
Bo3HHMKHOBEHNE 1 3BOIONMSI COLIMAIBHOTO ITOBEEHUS )KUBOTHBIX.

[TpucnocoO0IeHHOCT,  OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIONUHU. BO3HHMKHOBEHHE
IPUCTIOCOOICHUIT Yy OpraHu3MoB. ApomMopdo3bl U uauoagantanuu. [Ipumepbl mpucmocoOneHuid y
Opranu3MoB:  Mop¢oOJornyeckne, (U3HOJIOTHUECKHE, OWOXMMHUYECKHE, TIOBEACHYECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u CTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOIIOIHH.
WMzonsmust —  imouyeBoit  aktop BupooOpasoBanms. Ilyrth u cmocoObl  BHI000pa30BaHUS:
ajutonaTpuueckoe  (reorpagudeckoe), cuMIaTpudeckoe (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monurutonau3aIys, THOpuaU3aus). JJTUTETbHOCTh 3BOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (GOPMHPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpA3HsI.

Ponp sBomOIMOHHONW OHOJOTMM B pa3paboTKe HAyYHBIX METOJOB COXPAaHCHHS
OouopaszHooOpaszus. MUKpPOIBOJIOLNUS U KOABOJIOIUS I[apasUTOB M MUX X035€B. MeXaHU3MbI
dbopMUpOBaHUS YCTOMUUBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCcTpanun

IToptpetsr: C. C. YeTBepukos, O. Maiip.

Tabmuipsl 1 cxembl: «MyTalMOHHAsI ©3MEHUYUBOCThY, «[lomynsnoHHas CTPYKTypa Buay, «CxeMa
nposiBJICHUST  3akoHa  Xapau—BaiHOepra», «/IBwkymue CUIIBI  3BOJIIOIMNY,

«OKonoruyeckas HM30JALUsA TOMyasui ceBaHCKoW (openny», «l'eorpaduueckas H30ISAIUA

JTUCTBEHHMIIBI CHOUPCKOW U JIMCTBEHHUIIBI aypcKoiy, «[lomynsiuoHHbIe BOJHBI YHCICHHOCTH

XUIIHUKOB U KepTB», «Cxema MACUCTBUS €CTECTBEHHOTO OTOOpa», «Dopmbl OOprOBI 3a

CYLIECTBOBAHHUEY, «MapycTpuaneHblii  MenaHusM», <«OKuBbie HACKOTIAEMBIEY,
«[ToxpoBuTEeNnbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexaromas oKpacka >XHBOTHBIXY,
«Puznonoruyeckue agantauuny, «Ipucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIIBHOCTBY,

«Kputepun  Bupa», «Buasl-nBoiiHukn», «CTpykTypaBuaa B [IPUPO LN, «Crioco0b1

BH000pazoBanusi», «l'eorpaduyeckoe BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICH,

«QKoJoruyeckoe BUAO0Opa3oBaHUEe BUIOB CUHUI, «[lomumiouasl pacteHmit», «KamycTHo-

peneyHbIit THOPHIY.

O6GopynoBanue: TepOapuyl pPacTeHHWM, KOJUICKIIMM HACEKOMBIX, dYydelia MTHUIl W 3Beped ¢
OpUMepaM pa3iINyYHbIX NPUCIOCOOJSEHUM, Yydena MNTHUIl W 3Beped pas3HbIX BHJIOB, Tepdapuu
pacTeHui OM3KHUX BUIOB, 00PA30BaBIINXCS PA3TMYHBIMU CITIOCOOAMH.

JladoparopHnasi padora «BrIsBiIeHIE H3MEHYMBOCTH y ocoOel oaHOTO BUAa». JIaGopaTopHas

padora «lIpucrnocoOiieHnsi OpraHU3MOB W WX OTHOCHUTEJIbHAS
IEIECO00PA3ZHOCTHY.

JlabopaTopnas pabora «CpaBHeHUE BUIOB IO MOpdosoruyeckoMy kputepuo». Tema

3. Makpo3BoJiionus U eé pe3yJbTaThbl

Mertoapl u3ydeHuss MakpodBoJtoLuH. [laneonTonornueckne METo1bl U3y4EHHUs IBOJIIOLIUY.
[lepexoanbie GopMbl U GUITIOTEHETUYECKHE PSIJIbI OPraHU3MOB.



buoreorpaduueckne meronpl wu3ydeHUs HIBomonuu. CpaBHeHue ¢uopsl u  (ayHbI
MaTepUKOB U OCTPOBOB. buoreorpadpuueckue obmactu 3emnn. BUunpi-sHIEMUKH U PETUKTHL.

OMOpPHUOJIOTHYECKUE U CPaBHUTEIbHO-MOP(HOIOTHYECKHUE METOAbl HM3Y4YEHHS DBOJIOLUU.
l'enernueckue MexaHU3Mbl SBOJIONMA OHTOT€HE3a W TMOSBICHUS OSBOJIOIHUOHHBIX HOBIIECTB.
['omonornyHble W aHAJIOTWYHBIE OpraHbl. PyaumeHTapHble OpraHbl M aTaBU3MbL. MOJIEKYISPHO-
reHeTUYEeCKue, OMOXMMHUYECKHE U  MaTeMaTH4YeCKHe METOAbl HU3Y4EHHUS  HBOJIIOLUU.
I'omonoruunbie renbl. CoBpeMeHHBIE METO I MOCTPOCHHUSI (PUITOTEHETHYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAllUX U 3BOJTIOLMS FTEHOMOB.

OOme 3akoHomepHocTd  (mpaBwiia) — 3BoyOLUH.  [lpunyun — cmenvl  yHKyuil.
HeobOpaTumocTs 3Bostonnu. AnantuBHas paguanysi. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLMH.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. KoBanesckuit, ®. Mromep, 3. ['ekkerns.

Tabmuubl U cxembl: «DUIOTCHETHYECKUN P JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
auepb», «Crerouedans», «Punnodurer», «CeMeHHble ManopoTHUKUY, «buoreorpaduyeckue 30HbI
3emnu», «/lpeiid koHTUHEHTOB», «PenukTel», «HauanbHble cTaaud SMOPHOHATIBHOTO Pa3BUTHL
MO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMUHBIEC U aHAJOTUYHBIE OPTaHbl», «PyauMeHTh», «ATaBU3MBIY,
«XpOMOCOMHBIE HAa0OpHI 4YeNOBEKa M MHUMIaH3e», «[JlaBHBIE HANPABICHUS HBOJIOLUI,
«O011e 3aKOHOMEPHOCTH SBOJTIOLIHI.

O6opynoBaHue: KOJUIGKIMH, TepOapuu, MYISDKM HCKONMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKA  TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIIMH
HACEKOMBIX.

Tema 4. TIpoucxosxkaenue U pa3BuTHE KU3HH Ha 3emuie

Hayunble THUNOTE3bl TPOUCXOXKIEHUS SKU3HM Ha 3emie. AOUOreHe3 | IMaHCIEPMHS.
JloHay4dHble MpPEACTABICHHS O 3apOXJACHUHM >KU3HU (KpealnoHu3M). [Hmore3a MOCTOSHHOTO
CaMO3apoKJIeHUs Ku3HU U e€ ompoBepkeHue omnbitaMu @. Peam, JI. Cnamnanumanu, JI. Ilactepa.
[Ipoucxoxnaenue xu3Hu U actpobuosoruss. OCHOBHBIE JTalbl HEOPraHUYECKOW  SBOJIOLMH.
[nanerapHas (reojorudeckasi) OSBONIONHA. XHMHYECKass  OBOJIONHUS. AOHOTEHHBIM  CHHTE3
oprannyeckux BemectB wu3 Heopranmdeckux. Ombir C. Mummnepa u I'. FOpu. OO6pazoBanue
noJuMepoB u3 MoHoMmepoB. KoanepBatHas rumore3a A. WM. Omnapuna, rumnore3a NEpPBUYHOTO
oynpoHa JIx. XoumzaeiiHa, reHetmueckas rumnore3a . Mémaepa. Pubosumsr (T. Yek) u runoresa
«vupa PHK» V. I'mnGepra. @opmupoBanne MeMOpaH U BOZHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emmum u wmeroasl €€ wu3ydeHus. lickomaemble OpraHMYeCKHE OCTaTKHU.
leoxpononoruss u e€ Meronbl. OTHocuTenbHass W aOCONMIOTHAs  T€OXPOHOJOTHA.
['eoxpoHonornyueckas mKana: 30Hbl, 3pbl, IEPUOJIBI, FSTOXH.

HavanbHble 3Tanbl opraHuyeckoi sBoitouuu. llosiBIeHWe u 3BOJOLMS TMEPBBIX KIETOK.
OBontons  Mertabonu3Ma. Bo3HUKHOBeHHE TMeEpBbIX HKOocucTeM. CoOBpeMEeHHbIE MHKPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbIx Ha 3emse cooOmectB. Ctpomaronutel. [IpokapuoTel u
3YKapuOTBHI.

[poucxoxaenue sykapuotr (CUMOHMOTEHE3). DBOIIOIMOHHOE TMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxgeHue  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl JBOJIONUU BBICIIMX pacTeHuil. OcHoBHBIE apoMopdo3bl pacTEHUI.
Brixon pacrenuit Ha cymy. IlosiBlIeHHE CIOPOBBIX pacTeHUM W 3aBOE€BaHHWE MMM CymH. CeMeHHbIE
pactenus. [IporcxoxieHne IBETKOBBIX PACTECHUH.

OcCHOBHBIE O3Tambl JBOJIOIMHU KUBOTHOTO Mupa. OcHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpwuiickuii B3pbIB — MOsIBIEHHE COBPEMEHHBIX THUIOB. [lepBble XOpAOBBIE
*uBOTHbIE. JKM3Hb B BoOJe. DBOJIOLUS MO3BOHOYHBIX. [IpoucxoxaeHue ampubuil v penTHiIuil.
[IpoucxoxaeHne wmieKkonuTarommx © nOTull. [lpuHmun kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMY U TIO3BOHOYHBIMU JKUBOTHBIMU CYIIIH.



Pa3Butune xu3HM Ha 3emiie MO 3paM M MEpPUOJaM: apxeil, MPOTEPO30id, MAICO30i, ME3030H,
KaifHo30#. OOmmast XapakTepucTUKa KIMMaTa W TeoJIOTMYeCKHX MporeccoB. [losBieHne M pacuseT
XapaKTepHBIX OPraHW3MOB. YTriieoOpa3oBaHHE: €ro YCIOBHUS H BIHMSHHE Ha Ta30BBI COCTaB
aTMoc(hephl.

MaccoBble BBIMUpaHUSI — O3KOJIOTMYECKHME KpHU3UCHI mpouwioro. llpuumHbsl W crenctBus
MaccOBbIX BbIMUpaHHH. COBPEMEHHBIM JKOJOTMYECKHH KpHU3UC, ero ocobeHHoctu. [Ipobrema
COXpaHeHHUs1 OnopazHo0Opa3us Ha 3emIie.

CoBpeMeHHasi cucTeMa OpraHudeckoro mupa. [IpuHIUNBI KIaCCH(PUKAIUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Peau, JI. Cnannannanu, JI. [lacrep, . . Meunukos, A. W. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
caMo3apokJeHus >ku3Hu», «Cxema omnbita C. Mwmiepa, I'. HOpu», «Itanbl HeopraHudeckou
sBoJIIOIUMNY, «l'eoxpoHosiorndyeckas Ikaia», «HauyaapHble STanbl OPraHUYECKON SBOJIIOINY,
«Cxema 00pa3zoBaHHs IYKapuOT NyTéM cumOuoreHesa», «Cucrema >KHBOW TpHUPOIbD», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHmit»y, «PuHHOGUTBH», «OTHOKIETOYHBIE  BOIOPOCINY,
«MHOrokjIeToYHble  Bogopocimy, «Mxu», «llamopoTHuku»,  «['0JIOCEMEHHBIE  PaCTEHUSY,
«Opranbl  IIBETKOBBIX pacTeHHi», «Cxema pa3BUTHS KHUBOTHOTO MHpa», «ApoMopdo3bl
KUBOTHBIX», «lIpocrerimmey, «Kumeynononocrtusiey, «llmockue 4epBu», «HUIEHUCTOHOTHEY,
«Pe10BIY, «3emHOBOAHBIEY, «[Ipecmbikaromuecs», «lItumey, «Miekomuratomme», «Pa3Butne
J)KU3HU B apxeickoil spew», «Pa3BuTue >XU3HM B IPOTEPO30MCKONM spew», «Pa3BuThue KU3HU B
Najae030MCcKOM Ipey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pey, «Pa3zBuTHe )KU3HU B KailHO30MCKOM 3pe»,
«CoBpeMeHHasl CUCTeMa OPraHUuYECKOTO MUPAY.

OGopynoBaHue: TepOapuu PACTCHUH  PaA3IMYHBIX  OTACIOB, KOJUICKIIMM  HACEKOMBIX,
BJIQXKHBIC TMpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUHM HIJIOKOXKHUX, CKEJIEThI
NO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUL U 3BEpeil, KOJJIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOTIAeMBbIX, MYJISDKH OPraHMYE€CKUX OCTaTKOB OPraHU3MOB.

Bupryaasnasa jgaGopatopHas padora «MogenupoBanue omnbiToB Musuiepa—tOpu mo
U3YUEHUIO0 aOMOTE€HHOTO CUHTE3a OPraHUYECKUX COCTUHEHUN B MEPBUYHON aTMOChepe».

Jladboparopunasi pabora «/3ydeHue W ONMCaHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OPraHU3MOBY.

IIpakTuyeckas padora «3ydeHne 0cCOOEHHOCTEN CTPOEHUS PACTCHHI Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3yueHne 0cOOEHHOCTEH CTPOEHHUS TO3BOHOYHBIX JKUBOTHBIX». Tema

5. [IpoucxoxkaeHue YeJ0BeKa — AaHTPONOreHe3

Pa3nensl 1 3agaun aHTpONOIOTUH. METOAbl aHTPOIOJIOT U H.

CraHOBJIEHHE TPEICTABICHUN O TMPOUCXOKIACHUHM YeJIOBeKa. Pemuruno3Hpie BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUHU.

CxoncTBO dUelOBeKa ¢ JKMBOTHBIMH. CHCTEeMaTHYECKOE TMOJIOKCHHE dYeJIOBEKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C KUBOTHBIMH. CPaBHUTEIBHO-MOP(OJIOTHUYECKHE,
sMOpuosiorndeckue,  (HU3MOIOro-OMOXUMHUYECKHe, TMoBeAeHYeckue. OTauuuMs  YeloBeKa  OT
KUBOTHBIX. [IpsIMOXOXk/JI€HHE M KOMIUIEKC CBSI3aHHBIX C HUM HPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAJIbHOW CHCTEMBI.

JIBmxytue cuibl (hakTophl) aHTPOTIOTeHe3a: OHOIOTHYECKHE, colnaibHbie. COOTHOIIICHHE
OMOJIOTUYECKHUX U COIMAIIbHBIX ()aKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIC CTaJIMU AHTPOIOTEHe3a. PaHHHME YeloBEKOOOpa3Hble 00€3bsiHbI (MIPOKOHCYIBI) H
paHHUE TIOHTHABI — OOINWEe TPEIKH YEJTOBEKOOOpa3HBIX O00€3bsSH W JIIOJACH. ABCTPATIONUTEKH —
JBYHOTHE TMpeaku Jroae. YenoBek yMmenblid, NEpBbl€ H3rOTOBIEHUA Opyaud Tpyna. Yenosek
OpSMOXOJSAIINA ¥ TEPBBIA BBIXOJ JioAek 3a mpeaensl Adpuku. YenoBek redaenbOeprckuii —
00mui MpeIoK HeaHIEePTAThCKOTO YeJIOBEKAa M YeJIOBEKa pa3yMHOTO. YeloBeK HEaHIEePTAIbCKUN Kak



BHJI JIIOJICH XOJIOJHOIO Kiaumara. YemoBEeK pa3yMHbIA COBPEMEHHOTO THIIA, JIEHUCOBCKUU YEIIOBEK,
OCBOCHHE KOHTHHEHTOB 3a mpefenamMu Adpuku. [laneoreneTrka u maaeoreHOMHKA.

OBOJIIOIMSI  COBPEMEHHOTO 4YesioBeka. EcTecTBeHHBIH OTOOpP B TMOMYJAIHUAX YeIOBEKa.
Myranuonnslii npouecc u nonuMmopdusMm. IlomynsuuoHHble BONHBI, Apeiid T€HOB, MHUrpanus u
«a(hdexT ocHOBATENA» B MOMYJISIHIIX COBPEMEHHOT'O YETIOBEKa.

Yenoseueckue pachl. [lonste o pace. bombiive pacel: eBporeouaHas (eBpasuiickas),
aBCTpasio-HerpouHas (3KBaTopuabHas), MOHTOJIOUIAHAs (a3MaTCKO-aMepHUKaHCKas). Bpems u myru
paccelieHHsl 4YelloBeKa 10 IuiaHeTe. EauHCTBO 4enoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Mma. [IpucrnocoOieHHOCTh 4YeNoBeKa K Pa3sHbIM YCIOBHUSAM OKpYXKalolleH
cpensl. Bnusnue reorpaduueckoit cpensl U Apeiida reHoB Ha MOPQOJIOTHIO U (PUUOJOTHUIO

YEJI0BEKA.
MeXauCUUIUIMHApHBIE METOABl B (u3ndeckod (OMOJIOTHYECKOH) aHTPOIOJOTHH.

OBOJIIOLIMOHHAST ~ AQHTPONOJIOTUST W TAJCOAHTPOMNOJIOTUSl  YEJOBEUYECKUX MO YJISALUH.
buoconuanbHpie  UCCIEOBaHWS — MPUPOALI  YEJIOBEKA. Uccnenosanmne KODBOJIIOIUH
OMOJOTHYSCKOT0 U COI[UAJIBHOTO B YCIOBEKE.
JdemoHcTpanuu
IToptpersr: Y. lapsun, JI. Jluku, 1. 5. Poruackuii, M. M. I'epacumos.
Tabnuusl u CXEMBI. «MeToIbl AHTPOTOJIOTHM Y, «['omOBHOM  MO3T
yenoBekay, «denoBekooOpasHbie 00e3bsHbI», «CKEIeT 4YelIoBeKa M CKEJIeT IIUMITaH3e»,
«PynMMEHTBl W aTaBU3MBD», «/IBMXKYIIME CHJIBI AHTPONOTEHE3AY, «IBOJIOLIHOHHOE

IpEBO  YEIIOBEKa», «ABCTpaIONUTEK», «HUenoBek ymenslit», «HemoBek NpAMOXOISILUN»,
«/lenucoBckuil yenosek» «Heannepranpub», «KpoMaHboHIB, «lIpenku uenoBekay,
«OTamnbl 3BOJIOLUU YENOBeKa», «Pachl yemoBekay.

OOGopynoBaHue: MYISDKM OKaMEHEJOCTeH, NpeAMETOB MaTepUalIbHOM KylIbTypbl MPEIKOB
4enoBeka, penpoaykuuu (portorpaduu) KapTUH ¢ MUQPOJOTHYSCKUMH U OUOJICHCKHMH CIOKETaMH
IPOMCXOXKACHUS ueloBeka, ¢ororpaguu HAXOJOK HCKONAEMBIX OCTaTKOB 4YEJOBEKa, CKEJeT
Yell0OBEKa, MOJIeNb 4Yepena 4YeloBeKa M uepena MIMMIAaH3€, MOJEIb KUCTH YelIOBEKa U KHUCTH
MIMMIIaH3€, MOJIETH TOPCca MPEIKOB YEJIOBEKA.

JlabopaTopnas paGora «/I3yueHue OCOOEHHOCTEHl CTpOEHMsSI CKeJleTa 4YeloBeKa,
CBSI3aHHBIX C IPAMOXOXKACHUEM.

IIpakTnyeckas padora «/3yuyeHne 3KOJOTNYECKUX aJalTallUN YEIOBEKAY.

Tema 6. IKkoy10rUsI — HAYKA 0 B3aHMOOTHOIICHUSIX OPIrAaHU3MOB H HA/IOPraHU3MeHHBIX
CHCTEM C OKpY Kawllei cpeaoi

3apoxxJeHue M pa3BuTHe OHKojoruu B Tpyaax A. ['ym6Gonpara, K. @®. Pymee, H. A.
CesepuoBa, O. l'ekkens, A. Tencim, B. H. CykauéBa. Pazpgensr u 3agaum skonoruu. CBsi3b
9KOJIOTHH C APYTUMH HayKaMHu.

Meronbl 3kosnoruu. IloneBble HaOmOAEHUSA. DKCIEPUMEHTHl B OSKOJOTUU. HPUPOAHBIE H
naboparopHble. MojenupoBaHue B SKOJOTHH. MOHUTOPHHI OKpYXKarolled Ccpenabl: JOKaJIbHBIH,
PErHOHANBHBIN U TJI00ATHHBIMN.

3HaueHWe OHKOJIOTMUECKUX 3HAHMM JUId 4YeloBEKa. OKOJIOTMUECKOE MHPOBO33PEHUE Kak
OCHOBa CBsi3ell 4YeyoBedecTBa C MNpUponoil. DPOpMHUPOBAHME HKOJOTMUYECKOM KYIBTYphl U
9KOJIOTMYECKON TPaMOTHOCTH HacEJIeHHUSI.

JleMoHCTpanumn

[Toptpetsl: A. 'ym6onbar, K. @. Pynse, H. A. Ceeprios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxembl: «Pa3nensl sxonoruny, «MeTonbl dKojoruny, «CxemMa MOHHTOPUHTA
OKPYXKarOIEH Cpesibl».

JlaGoparopHas padora «3ydeHrne METOA0B KOJIOTHYECKUX uccaeaoBanuiny. Tema

7. Opranusmsbl 1 cpea 00NTAHUSA

Okonornyeckue  (GakToppl M 3aKOHOMEpHOCTH uX jedcrBus.  Knaccudukamus



JKOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHE, OWOTHYECKHEe, aHTpororeHHsie.  OOmme
3aKOHOMEPHOCTH JEUCTBHsI dKojoruueckux (aktopoB. [IpaBuno munmmyma (K. Hlnpenrens, O.
JIn6ux). TonepaHTHOCTH. DBPUOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue Qaxktopsl. CBeT Kak 3KOJOTHYecKHi Qaktop. JleHcTBHE pas3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKME TpYyNIBl PpPAacTEHUH U SKUBOTHBIX IIO
OTHOILIEHHUIO K cBeTy. CUrHanbHast poJib cBeTa. POoTONEeproIu3M.

Temneparypa kak skosnorudeckuil Qaxtop. [lelicTBue Temreparypbl Ha OpIraHU3MBL
[loliknnoTepMHbIE U TOMONOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak dkonormueckuid Qakrtop. Ilpucmocobnenusi pacTeHU K MOIACPKAHUIO
BojHOro Oananca. Kuaccupukanuss pacreHudi 1no oOTHomIeHMI0O K Boje. [IpucnocoOGnenus
YKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpensl oOuMTaHMS OpPraHM3MOB. BOJHAas, HA3eMHO-BO3J]yIIHAas, IIOYBEHHAas, IJyOMHHas
IOJIOYBEHHAs,, BHYTpUOpraHU3MeHHass. @DOU3UKO-XMMHMUYECKHME OCOOEHHOCTU cpell OOMTaHMs
opranu3MmoB. IIpucnocoGienust opraHu3MoB K )KU3HU B PAa3HBIX cpeniax.

bronornueckue putmsl. BHemnue u BHyrpeHHue putMbl. CyTOYHbIE U TOAUYHBIE PUTMBI.
[Tpucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HU.

XKuznenusie ¢opmbl opranuzMoB. lloHsTHe o >xu3zHeHHOM (opme. JKusHeHHBIE (GOPMBI
pacTeHMiA: JepeBbs, KYCTAPHUKU, KYCTApPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJICTHUE TPaBBHI.
Kuznennele  (QOpMBI  KUBOTHBIX: T'MAPOOMOHTHI, T'€OOMOHTHI, a’pOOHOHTHL. OCOOEHHOCTH
CTpOEHHUs ¥ 00pa3a KU3HHU.

buotuyeckue  Qakroppl. Buasl  OMOTMYECKMX ~ B3aUMOJCHCTBHUH:  KOHKYPEHIHS,
XHIIHAYECTBO, CcUMOMO3 W ero Qopmel. [lapasutusm, Koomepamus, MyTyaJu3M, KOMMEHCAIU3M
(kBapTUPAHTCTRBO, HaXJICOHUYECTBO). Herpoduueckue B3aUMO/ICHCTBUS (Tommueckue,
Gopuueckue, Qadbpuyeckue). 3HAUYCHHE OUOTHYCCKUX B3aUMOJCHCTBHH ISl  CYIIECTBOBAHUSI
OpraHu3MoB B cpejie oouTanus. IIpuHIMI KOHKYPEHTHOTO UCKIFOUSHHMSL.

JdemoHcTpanuu

Tabmunbsl U cxembl: «OQkojorudyeckue (akropb», «CBETOBOM CHEKTP», «IKOJIOTHYECKHE
TPYNIIBI JKMBOTHBIX II0 OTHOIIEHUIO K CBeTY», «TeIIOKpOBHBIE >KUBOTHBIE», «XOJOJHOKPOBHBIE
KUBOTHbIE», «DHU3HOJIOTHYECKHE aJanTallli >KUBOTHBIX», «Cpelnbl OOWUTaHUS OpPraHU3MOBY,
«buonornyeckue putmel», <«KuzHeHHole (opMbl pacTeHH», «Ku3HeHHBIE (QOPMBI KUBOTHBIXY,
«JKocHCTEMa IIHUPOKOJIMCTBEHHOIO Jeca», «JKOCHCTEMa XBOMHOro Jjecay, «llenmn mnuranusy,
«XumuuuectBo, «Ilapazutuzm», «KoHkypeHus», «CuMonos, «KoMmmeHcanusm».

OGopynoBaHue: repbapuM pacTeHUH M JKUBOTHBIX, TPUCIIOCOOJIEHHBIX K  BIIHSHUIO
pa3NUYHBIX  OKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIIOOMBBIX, TEHEMOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUM, CBETONIOOMBBIE, TEHENIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repbéapuM W KOJUIEKIMH TEMJIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUH,
yydyena MNTUL M 3Beped, repOapuu pacTeHHW, OTHOCAIIMXCS K TuUrpoduraM, Kcepodutam,
Me30(uTaM, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUHU >KUBOTHBIX, OOWUTAIOMIMX B Pa3HbIX
cpenax, TepOapuM M KOJUJIEKUMHM PpacTeHUM W JKUBOTHBIX, OOJaJaloUMX 4YepTamu
IPUCTIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKM3HH, TepOapuul M KOJUICKIHU
pacTeHMH W KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIMH KMBOTHBIX, YYacCTBYIOUIMX B
Pa3IMUHBIX OMOTHYECKHUX B3aUMOJACHCTBUSIX.

JlaGopaTopHas paGora «BrisgBIeHHE MPUCTIOCOOICHUN OPraHU3MOB K BIUSHHUIO CBETA.

JlaGopaTtopnass pabora «BbiBiIeHHE TPUCTOCOONEHUN OPraHU3MOB K BIIHSHHIO
TEMIEPATYPhI».

Jlaboparopnasi pa6ora «AHaToOMHUYeCKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOuTaHuM».

Tema 8. Dkojiorusi BUAOB U MONMYJISIHTi

DKoJIOTHUECKHUEe XapakTepucTuku nomynsuuu. [lonynsius kak Ouonoruueckas cucrema. Poib



HEOJTHOPOJTHOCTH Cpebl, (pU3UYeCKuX OaphepoB M OCOOCHHOCTEH OHWOJIOTHH BHUIOB B
(dbopMUPOBAHUHU TIPOCTPAHCTBEHHON CTPYKTYPHI MOMYIsiiii. OCHOBHBIE IMOKA3aTEH MOMYIISIIHH:
YHCIEHHOCTh, IUIOTHOCTH, BO3PACTHAs M TOJOBas CTPYKTYpa, POKIAAEMOCTh, MPUPOCT, TEMI
pOCTa, CMEPTHOCTh, MUTPAITHSI.

DkoJyiornueckas CTpykrypa mnomyiasauud. OIleHKa 4YHCICHHOCTH mnonyisuuu. JIuHamuka
nonynsnuu U e€ perymrsanus. buoThueckwii MOTEHIMAN MOMYJISAIUUA. MOJenupoBaHUE JTHUHAMHKH
nonynsaiuu. KpuBble pocTra YHCIEHHOCTH Tmonyisiuuu. KpuBbie BbDKHMBaHHS. Perymsimus
YUCIEHHOCTH TOMYJSALUA. pPOib (PAKTOPOB, 3aBUCSIIUX H HE 3aBUCAINIMX OT IUIOTHOCTH.
Okonorudeckue crpareruu BuaoB (I- u K-crparerun).

[TonssiTue 006 o9KoJorMuYeckoW Hume Buaa. Mecroooutanue. MHOroMepHas MoOJeEIb
skosiorndecko Humu k.M. XatumHcona. Pa3smepsl skosiormdyeckoid Humu. lloTeHuuanbHas u
peann3oBaHHAs HULIY.

Bun kak cucrema momynsmuii. Apeansl BHAOB. BHIBI M HX JKHU3HEHHBIC CTpPATETHH.
DKOJIOTHYECKHE YKBUBAJICHTEL.

3aKOHOMEPHOCTH TIOBEJICHUS HM MUTpPAllUid JKUBOTHBIX. bHOJOrMYeckre WHBA3HH
qy)KEPOIHBIX BHJIOB.

JdemoHcTpanuu

[Toptpert: Jx. M. XaT4unHCOH.

Tabmuibpl U cXeMbl: «JKOJOTHYECKHE XapaKTepUCTHKU momynsuuny», «lIpoctpancTBennas
CTpyKTypa monyisiuu», «BospacTHple mmpamMuasl  nomyisiun», «CKOPOCTh  3acelleHUs
MOBEPXHOCTH 3eMJIM Pa3IUYHBIMU OpraHu3Mamu», «Mojaenb »dkojorunuecko Humu Jhk. .
XaTyuHCOHAY.

O6opynoBanue: repOapuu pacTeHUM, KOJIJIEKIIUU KUBOTHBIX.

Jladoparopnas padora «lIpucnocobneHus ceMsiH pacTeHUi K pacceneHuio». Tema

9. DkoJiorus cO00IIECTB. JKOJOrHUYECKHE CHCTEMbI.

CooOmiectBa opranu3moB. buonieno3z u ero crpykrypa. CBs3u MeXAy OpraHU3MaMu B
OHnoIeHO3E.

OkocucreMa kak oOTkpbiTas cuctemMa (A. JDk. Tencoun). DyHKIMOHAIbHBIE OJIOKH
OpPraHU3MOB B DJKOCHCTEME: MPOJIYIICHTHl, KOHCYMEHTBHI, pEeIyleHThl. Tpoduyueckre ypOBHHU.
Tpoduueckne mnenu u cetu. AOuoTHUeckre OJIOKU 3KOocHCTeM. [IOYBBI M WIBI B JKOCHCTEMaX.
KpyroBoport BeliecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNIM YKOCUCTEMBL. buomacca u mpoaykius. DKOJIOTHIECKUE TTUPAMHUIBI
yuces, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpouixku. @nykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYyKIecCHH. llepBUuYHBIE W BTOPUYHBIE CYKIIECCHU U UX
OpUYUHBL.  AHTPONIOr€HHbIE BO3JEHCTBUS Ha cykneccu. KimmakcHoe cooOuiecTBo.
buopasznooOpasue u nmotHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKOCUCeMbl Mopel U OKeaHoa.
Oxocucmemvl myHop, iecos, cmenell, nyCmbvlHb.

AHTpOTIOTEHHBIE  HKOCUCTEMBI.  Arposkocuctema. ArpouneHo3. Paznmuuusa wmexnay
AHTPOTIOTEHHBIMU M MIPUPOAHBIMH IKOCHCTEMAMH.

Ypboskocucrembl. OcHOBHBbIE KOMIIOHEHTHI YypOo3kocucteM. [oponackas ¢uopa u ¢ayHa.
CunanTponu3anusi TOpoJcKod (dayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUYCHUE
arpod’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHM3MOB B 3KOocucTeMax. Pojb
KACKAOH020 d(hphexma u 8ud08-30upukamopos (Kuouesvix 6U008) 6 (hyHKYUOHUPOBAHUU
axocucmem. TlepeHOC HPHEPTUU W BEIIECTB MEXKTY CMEXHBIMH AKOCHCTEMaMH. Y CTOWYHMBOCTH
OpraHM3MOB, TOMYISAIUNA ¥ OSKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIMOTEHHBIX
BO3JICHCTBUIL.



Mexanusmbr  6030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3IMEHHOM,
OpP2AHU3BMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM  YPOBHAX, OCHOBbL IKOIO2UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeus. MeToloNIOrusl MOHUTOPUHIA €CTECTBEHHBIX MU
AQHTPOIIOT€HHBIX IKOCUCTEM.

Jemoncrpanmnu [loprper: A. /. Tenciu.

Tabmuuel u cxembl: «CTpykTypa OuHOLEHO3a», «OKOCHUCTEMa UIMPOKOJIMCTBEHHOI'O JIECay,
«JKocucreMa XBOHMHOro Jseca», «DyHKIUOHAJIbHbIE TPYNIBl OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopor BemectB B 3kocucreme», «llemum nutaHus  (macTOWInHAS,  JETPUTHAS)»,
«JKojoruyeckass NHpamMHuaa 4YHCEN», «DKOJIOTHYEeCKas MHpamMuaa OHoMacchl», «IKOJIOTHYECKast
nupamua sHeprum», «OOpasoBanue Oonortay, «llepBuunas cykueccus», «BoccraHoBiieHue neca
nocjue moxapay, «J9KocuCTeMa o3epay, «ArpoueHos», «KpyroBopoT BewlecTB M NOTOK SHEPIUU B
arpoueHosey, «[Ipumeps! ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUil, KOJJIEKIMM HACEKOMBIX, dydyesla NTHUIl U 3Bepei],
repO6apuy KyJIbTYpPHBIX U IUKOPACTYIUX PACTCHUH, aKBApUYM KaK MOJIEJIb SIKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypoo3KoCUCTEMbI».

Jladoparopnasi pa6ora «/3ydyeHue pazHOOOpa3usi MEJIKMX MTOYBEHHBIX WICHHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

JkcKypeusi «DKCKYpCHs B THIMYHBIA OuoreoieHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBII WJIM MOWMEHHBIH JIYT, 03€p0, O0JIOTO)».

DKcKypeHsi «IKCKYPCHs B arpOdKOCUCTEMY (Ha MOJIe MM B TEIUTMYHOE X035HCTBO)». Tema

10. Buocdepa — riiod6anbHast IKOCHCTEMA

buocdepa — oOwennanerapHas o6ojo4yka 3emiM, TI/l€ CYLIECTBYET WJIM CYIIEeCTBOBasa
xu3Hb. Pa3Burue mpencraBnenuii o 6uocdepe B tpymax 3. 3iocca. Yuenue B. WM. Bepnanckoro o
ouocdepe. Obmactu 6nocheps! u e€ cocras. JKuBoe BemecTBo OHOchephl U ero PyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak TI00albHOM
sKocucTeMbl. JluHammdeckoe paBHOBecme B Oumocdepe. KpyroBopoTel BemectB
OMOTreoXMMHUYECKUE [UKJIIbI (YIiIepoa, a30ta). PUTMHUYHOCTD siBIIeHHH B Onochepe.

3oHanbHOCTH Ouochepsl. [lonsTue o 6mome. OcHOBHBIE OMOMBI CYIIM: TYHJpa, XBOMHBIE Jeca,
CMEIIIaHHbIE U IIUPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, IYCTHIHU, TPOIIMYECKHUE Jeca,
BbICOKOTOphs. KiMMar, pacTUTENbHbIN U )KMBOTHBIM MUp OMOoMOB cymu.CTpykTypa U QyHKIUS
JKUBBIX CHCTEM, OIIEHKa UX PECYpCHOr0 MOTEHIMaaa U OMOCPEpHBIX (YHKITHI.

JleMoHCcTpanun

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

Tabmuuel u cxemsl: «'eocdepsr 3emnn», «KpyroBopoT aszota B mpupoae», «Kpyrosopot
yriepoaa B npupoe», «KpyroBopoT kuciopona B npupozae», «KpyroBopoT Boabl B IPHPOIEY,
«OcHoBHBIE OMOMBI cymny, «KnumaTtudeckue nosica 3emnny, «[yaapa», «Taliray, «CMenaHHbIHI Jiecy,
«lIupoxomuctBeHHbIN Jecy, «Ctenby, «CaBanHay, «[lycTeiHsay, « Tponuueckuit gecy.

O6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJIIEKIIH KUBOTHBIX. Tema

11. YesioBek u OKpYyxKamomas cpeaa

OKoJIoTHUeCKHe KpHU3UChl M WX MNOpuuuHbl. BosnelictBue dyenmoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYLIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne nouBel. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kiuMmara.

AHTpPOINIOTr€HHOE BO3AEHCTBUE HAa PACTUTEIbHBIA U )KUBOTHBIN Mup. OXpaHa pacTUTEIBHOTO U
KHUBOTHOTO MHpa. OCHOBHblE NPHHLUMIIBEI OXpaHbl mnpuponabl. Kpacueie kuuru. Ocobo
oxpansiembie npupoausie Tepputopun (OOIIT). Borannueckue caapl U 300JIOTHIECKHE TTAPKH.

OcCHOBHbIE TPUHIUIBI YCTOWYMBOTO pa3BUTHS 4YEJIOBEUYECTBA M MNpuUpoibl. PanumonambHOE
IpUPOJONOIL30BAHUE M  COXpaHEHHWE OuoJsioruueckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTHU TJI00aJIBHBIX KOJOTMUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3UCa U €ro
BEPOSTHBIE MTOCIIEJCTBUS.



PasButne MeTomoB MOHHTOPUHTA  pPa3BUTHS  OMACHBIX  TEXHOTCHHBIX  IPOIECCOB.
Cucmemuvle  ucciedoganusi nepexooa K pecypcocbepezaioujeii. U  KOHKYPEHMOCHOCOOHOU
anepeemuxe. buonoeuueckoe paznoodpasue u oOuopecypcwvi. Hayuonanvhvie ungopmayuorHvle
cucmemsl, obecneuusarowue O0CMyn K UHpoOpmMayuu NnO COCMOAHUIO OMOEIbHbIX 6U008 U
akocucmem. OcCHOBbL KOpeadbUIUMAYUL IKOCUCEM U CHOC0O08 OOPbOLL ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTNEM.

JdemoHcTpanumn

Tabmuubl ©  cxeMmbl: <«3arpsi3HeHHe arMmochepnl», «3arps3HEHHE THAPOCHEPHI»,
«3arpsisHenue mouBb», «llapHukoBbIE 3dekT», «Oco00 OxXpaHsIeMbIE MPUPOIHBIC TEPPUTOPUM,
«Mojienu ynpaBisieMOTO MHUPay.
Ob6opynosanue: GoTorpaduu oxpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHol kuuru Poccuiickoit
®enepauun, KpacHol KHUTH peruoHa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOEHHUS OO0y4aroIUMUCS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus: JUUHOCTHBIE, METAPEIMETHbBIE U ITPEIMETHBIE.

B crpykrype IHMYHOCTHBIX pE3ylIbTaTOB OCBOCHHSI MPOTPaMMbl 110 OHOJOTHH BBIJIEIEHBI
CIIEYIOLUME  COCTABIIAIOIIME: OCO3HAHHE OOYYAIOUIMMHUCS  POCCHUHCKON  IpakIaHCKOM
UJIGHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTM M  CaMOONPEAEICHUIO,
Hanuuue momueayuu K OOydyeHHIO OWOJIOTUH, yeleHanpasiennoe pazeumue BHYTPEHHHUX
yOeXJIeHHI JIMYHOCTH HA OCHOBE KJIFOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPAAULUN DPa3BUTHUS
OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0Y4alOIUXCsl PYKOBOJCTBOBATHCS B
CBOEH  JEATEIIBHOCTH  LEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAMH, NPHUCYLIIUMHU  CHCTEME
Ouosiornyeckoro  oOpa3oBaHus, Hanudue npasoco3HaHus 9KOJIOTHYECKOHN KYJIBTYpBI,
CcnocobHoCmU CMagume 1EAN U CTPOUTH KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMSI MPOrpaMMbl MO OHOJOTHUU JIOCTUTalOTCS B €JUHCTBE
y4eOHOM M BOCHHMTATENILHOW JESATEIbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCHUICKMMHU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKMMHM M yXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, INPUHATBIMH B
oOliecTBe MpaBWJIaMd M HOPMaMU TIOBEJIEHUS M CIOCOOCTBYIOT IpolleccaM CaMOIIO3HaHUS,
CaMOBOCTIUTAHUSI U CaMOPA3BUTHSA, DPA3BUTHS BHYTPEHHEW MO3UIUU JIMYHOCTH, MAaTPUOTU3MA U
YBOKEHHA K 3aKOHY M IPaBONOPSAKY, 4YEJIOBEKY Tpyda M CTaplieMy IOKOJIEHUIO, B3aHMHOIO
yBaOKEHMsI, OCpeXHOro  OTHOIIEHMs K  KYJIbTYPHOMY  HacleOui0 M TpaaulUsIM
MHOTOHAIMOHAJIbHOTO Hapoa Poccuiickoit denepanuu, Npupoie U OKPYKaIIeH cpeae.

JIMuHOCTHBIE pe3ynbTaThl OCBOCHMA YydeOHOro mnpeaMera «bHOJOTHS» OODKHBI OTpaXkaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aromuxcs pPYKOBOJCTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEN
NO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX
yOexJAeHU,  COOTBETCTBYIOLUIMX  TPAJMLIMOHHBIM  IIEHHOCTSIM  pPOCCHMCKOro  0oOlIecTBa,
pacIIMpeHNue KU3HEHHOTO ONbITa W OMNbITa JAEATEIbHOCTH B MPOIECCE pEaM3allid OCHOBHBIX
HalpaBJIEHUM BOCIUTATEIbHON AEITEIbHOCTH, B TOM YHUCIIE B YACTH!

1) rpa:kIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIMH oOydalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTo 00IIEeCTBa;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IIpaB U OO0S3aHHOCTEW, YBaKEHHE 3aKOHAa U
IPaBONOPSIKA;

TFOTOBHOCTh K COBMECTHON TBOPUYECKOH /EATEIbHOCTH MPHU CO3JaHUU YUE€OHBIX MPOEKTOB,



pemeHny y4eOHBIX U O3HABATENbHBIX 3a/1a4, BBIMOJIHEHHUH OHOJIOIMYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh  OINPENENATh COOCTBEHHYIO MO3MLHUI0 [0 OTHOLIEHUIO K SBICHHUAM
COBPEMEHHOM KHU3HU U OOBACHSTH €&,

YMEHHE  YUYUTHIBaThb B  CBOMUX JCHCTBUAX HEOOXOJUMOCTb  KOHCTPYKTHBHOTIO
B3aUMOJICHCTBUSL JIIOJIEH C pa3HBIMU YOCKACHUSMH, KYJIbTYPHBIMH LEHHOCTSIMH M COLIMAIbHBIM
II0JIOKEHUEM,;

TOTOBHOCTh K COTPYJHMYECTBY B IIPOLECCE COBMECTHOI'O  BBINOJHEHHUS  Y4EOHBIX,
IIO3HABATEIIBHBIX M MCCIENOBAaTENbCKUX  3aJad, YBa)KUTEIbHOTO OTHOIICHHA K  MHEHUIO
OTIIIOHEHTOB MPU 0OCYKJIEHUN CHIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOM JECATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

Cc(OPMUPOBAHHOCTh POCCHUUCKON TPaXTAHCKOW HWACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY HAapoAy, YYBCTBA OTBETCTBEHHOCTM Iepel PoauHONW, ropAaocTd 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3BIK U KyNbTYpPY, IPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOAHOMY HACIEANIO U TAMATHUKAM IPUPO/IbI, JOCTHKEH UM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CMOCOOHOCTh OIIGHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE OHOJIOTHH,
NOHMMAaHUs 3HA4YE€HHUA OHOJOTMM B [O3HAHUM 3aKOHOB IIPUPOJAbI, B JKU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIEeCTBA;

uzeitHas yoexx1IEHHOCTh, TOTOBHOCTH K CIY)KEHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0
cynn0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

0CO3HaHME AYXOBHBIX IEHHOCTEH POCCUHCKOT0 HapoAa; cOPMUPOBAHHOCTh

HpPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO IOBE/ICHNUS;

CIOCOOHOCTH OIIEHUBATH CUTYAIIUIO H IPUHUMATH OCO3HAHHBIE PEIICHHSI, ODHEHTHPYSICh Ha
MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JINYHOTO BKJIaJ[a B IOCTPOCHHUE YCTOMYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISM, CO3JAHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
NPUHATUS HEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUM C TpaauLUsIMU HaponoB Poccuy;

4) 3¢TEeTHYECKOro BOCIHTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUH;

NOHMMAaHHUE 3MOIIMOHAIBHOTO BO3ACHCTBHS )KUBOM MPUPOJIBI U €€ LIECHHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPUYECKOW JTMYHOCTH,;

5) ¢u3nyeckoro BocHHTAHUs, (OPMUPOBAHHS  KYJbTYPbl  3[0POBbSI M
IMOLMOHAIBHOIO 0JIATOIOIYYMA:

NMOHMMaHUE M peaau3alus 3J0pOBOro U Oe3omacHoro oOpasa u3HH (3I0pOBOE MHTAHHUE,
coOJIoIeHne TUTMEHWYECKUX NpaBUJ M HOpPM, cOalaHCUPOBAHHBIN PEXHUM 3aHATHH W OTIBIXA,
perynspHas  Qu3M4YecKkas  aKTHBHOCTb), OEPEXKHOro, OTBETCTBEHHOIO M  KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY 3/10POBBIO;

NOHMMAaHHWE LEHHOCTH TMpaBW WHIUBUIYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIMSIX, YIPOKAIOUINX 3J0OPOBBIO U JKU3HHU JHOJIEH;

OCO3HaHHME TOCIEACTBUIH W HENPUATUS BPEAHBIX NMPUBBIUCK (YNOTPEOICHHS AIKOTOJS,
HAPKOTUKOB, KypeHHS);

6) Tpy10BOr0 BOCIIMTAHMA:

TOTOBHOCTb K TPYJly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K aKTHUBHOU JI€ATEIbHOCTH TEXHOJOTUYECKOW U COLIMATIbHON HAIIPABIEHHOCTH,

CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIHHO BBIMOIHSTH TAaKyIO J1€ATEIbHOCTD;

UHTEpeC K Pa3IuHbIM cepaM MpodhecCHOHAIBHON NeSTeTbHOCTH, YMEHUE COBEpILATh



0CO3HAHHBIH BBIOOp OyayIIe mpodeccun u pealn30BbIBATE COOCTBEHHBIE )KU3HEHHBIE IIJIAHBI,

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSIKEHUU BCEH
KU3HH;

7) 3K0JIOrH4eCKOro BOCIIUTAHHUS:

HKOJIOTHUYECKH 1IEIeCO00pa3HOe OTHOLICHHE K MPUPOE KaK MCTOUYHUKY JKM3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMUS;

HOBBIIIEHNE YPOBHS 3KOJIOTMYECKON KYIbTYpbl: HPUOOpETEHHE ONbITa IJIAHUPOBAHMS
MOCTYIIKOB ¥ OIIGHKH MX BO3MOXKHBIX HOCJIEICTBUI JJISi OKPYKAIOLIEH CPE/Ibl;

0CO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTMYECKUX MPoOIeM U MyTel UX pelieHus;

CIOCOOHOCTh MCIOJIB30BaTh MIPUOOpETaeMble IIPU U3y4eHUU OMOJIOTUU 3HAHMS U YMEHHUs
IpU pEUICHHMH TMpoOJeM, CBSA3aHHBIX C PAlMOHAIBHBIM IPUPOJIOINOIb30BaHHEM (COOMIIOICHNE
NpaBWI TIOBEJCHUS B IMpPUPOJE, HAIMPABICHHBIX HAa COXPAaHEHHE pPAaBHOBECHS B JKOCHUCTEMaX,
OXpaHy BHJIOB, 3KOCHCTEM, OHOCheEpHI);

AKTHUBHOE HENPHUATUE JEUCTBHUM, NPUHOCIIIMUX BpEl OKPYXKAIOIIEW IPUPOJHOM cCpene,
YMEHHE NPOTHO3UPOBATH HEOJArONpPUATHBIE HKOJOTMYECKUE MOCIEACTBUS MPEeIIpUHUMAEMBIX
JIEUCTBUM U NMPEIOTBpAIATh UX;

HaJlMuue Pa3BUTOTO  HKOJOTMYECKOTO  MBIIJIEHUS, HKOJOTHYECKON KyIbTyphl, OIbITa
NeSITENbHOCTH  SKOJIOTUYECKOM  HampaBlIEHHOCTH, YMEHHMsS PpPYKOBOJICTBOBAaTbCS HMH B
II03HABaTEJIbHOW, KOMMYHMKAaTHMBHOM M COLIMAIBHOM MpaKTHKe, TOTOBHOCTM K YJYacTHIO B
IPaKTHYECKOH EATEIbHOCTH 3KOJOTUUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 TO3HAHMS:

c(OPMHPOBAHHOCT ~ MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JUAIOTe KYIBTYP,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEpILEHCTBOBAHUE S3bIKOBOM U UMTATEIBCKOM KyJIbTYPhI KaK CPEJICTBA B3aUMOACHCTBUS
MEXTy JIIOJJbMH U TIO3HAHHS MUDA;

NOHMMaHUE CHenu(UKA OHOJOTMM KaK HayKd, OCO3HaHHA €€ pojlu B (POPMUPOBAHHU
paLMOHATBHOTO HAYYHOTO MBIIJICHUS, CO3/1aHUU LEIOCTHOTO MPEJICTaBICHHUsI 00 OKpYXKaroleM MUpe
Kak O  eQUHCTBE IpPHUPOJAbI, 4YeJoBeka W oOOImecTBa, B  MO3HAHUU  HPUPOAHBIX
3aKOHOMEPHOCTEH U peleHn: nNpooieM COXpaHEHUsI PUPOJTHOIO PaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTUM OHOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALWU: OOECIeYeHHs
HOBOTO YPOBHS Da3BUTHSA MEIUIHMHBI, CO3/aHUE NEPCHEKTHBHBIX OHOTEXHOJOIHH, CIIOCOOHBIX
pewmatb pecypcHble NpoOJeMbl pa3BUTHs YEOBEYECTBA, IOWCKAa MyTeW BbIXOAAa M3 TJI0OATBHBIX
9KOJIOTMYECKUX MpoljeM M olecnedeHus Mepexoja K YCTONYMBOMY pa3BUTHIO, PallMOHAIbHOMY
UCTIOJIb30BaHHIO MMPUPOTHBIX PECYPCOB U (DOPMHUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HH,

3aWHTEPECOBAHHOCTh B TIONYYEHHH OWOJIOTMYECKMX 3HAaHWUH B IIENAX TOBBIMIEHHUS OOIIei
KYJAbTYpbl, —€CTECTBEHHO-Hay4yHOW TI'pPaMOTHOCTH, KaK COCTaBHOW 4YacTu  (DyHKIHOHAJIBHOM
IrPaMOTHOCTH 00yJaromuxcs, GopMUpyeMOM pU U3ydeHUH OMOJIOTHH;

NOHUMaHHWE CYIIHOCTH METOJOB TIO3HAHUS, WCIOJb3YeMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH  HCIIOJIb30BaTh IOJIydaeMble 3HaHUS JUIsl aHauu3a W OOBSCHEHUs SBICHUU
OKPYXKAIOIIET0 MHpa ¥ MNPOMCXOAIMX B HEM H3MEHEHUH, yMeHHe JenaTb 0O0OCHOBaHHbBIE
3aKJIIOYEHUS HA OCHOBE HAy4yHBIX (AaKTOB M MMEIOMIMXCS JAaHHBIX C 1LEeJIbl0 TOJYy4EeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHUS Ui peIleHus
npo0JeM B peabHbBIX )KMU3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAy4YHOW AESITeIbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO U
HCCIIeIOBATEIBCKYIO ACATEIbHOCTh WHANBHYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHIO U €aMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMWA 10 OWOJOTMH B COOTBETCTBHH C >KM3HEHHBIMH



NOTPEOHOCTIMH.
METANPEIMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yabTaThl OCBOEHUS yueOHOTo mpeamera «bUONOTHs») BKIIOYAIOT: 3HAYUMBIE

s (GopMHpPOBaHHS ~ MHUPOBO33PEHUS  OOYYAIOMUXCS — MEKIUCIUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHayYHbIe MOHATHS, OTPAKAIOUIME LEIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
cieUKy METOJOB [O3HAHMs, HCIOJIb3YEeMbIX B €CTCCTBCHHBIX HayKax (BEIECTBO, DHEpPIH,
SBJIEHUE, TIPOLECC, CHCTEMAa, HAYYHbIM (aKkT, NPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCICIOBaHHe, HAOJIOJCHHE, HW3MEPEHHE, OKCIEPUMEHT | JAPYIrue); yHUBEpPCaIbHbIC
ydeOHble jedcTBus  (MO3HABaTeNbHbIC, KOMMYHUKATHBHBIC, pETYJSTHBHBIC), OOCCIICUMBAIOIINE
dbopmupoBanne (YHKIHMOHATHHOW TPAaMOTHOCTH M COIMAIBHON KOMIIETCHIIMH OOy4JaromImXxcs;
CIOCOOHOCTD oOydaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUTIIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHHUBEpCajJbHble y4eOHble [JEHCTBUS B IO3HABATENBbHOU W
COLIMATILHON MPAKTHKE.

B pesyaprare wu3ydeHus OuoIOTMM Ha YpOBHE cpenHero oOmiero oOpas3oBaHHs Yy
oOyugaromerocsi Oynyr chOpMUpPOBaHBI IO3HABATEIbHBIC YHHBEpCAJIbHBIC Yy4eOHBIC ICHCTBUS,
KOMMYHUKATUBHbIE  YHUBEpCaJbHbIE  y4eOHbIE  JCWCTBUSA,  PETYISITHBHBIE  YHHUBEpCAJIbHbIE
yueOHbIe AeHCTBUS, COBMECTHAS I€ATEIbHOCTb.

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl CpeAHEro ooOmero o0pazoBaHUS
JIOJIKHBI OTPaKaTh:

OBJ1ajieHNe YHNBEPCAJIbHBIMI Y4eOHBIMHU MO3HABATEIbHBIMH JielicTBUAME: 1)

0a30BbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOATENbHO (OPMYIHMPOBATh W AKTYaJH3UPOBaTh MpPOOJEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTOJB30BaTh MPHU OCBOCHUU 3HAHUN MPUEMBI JOTMYECKOrO MBIIUICHHUS (aHajau3a, CHHTE3a,
CpaBHEHHs, KiIacCUPUKAIMKH, OOOOMICHUS), PpACKphIBaTh CMBIC]  OHOJIOTHYECKHX  TOHSATHI
(BBIICTATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIUBATD CBSI3H C IPYTUMH MOHSITHSIMH);

OTIpEICTIATh LIETN JeATENbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJbTAThI AEATEIBHOCTU C IOCTABICHHBIMU LIEJISIMHU;

UCMOJIb30BaTh OMOJIOTMYECKUE TOHATUS Ui OOBSICHEHUS (PAaKTOB M SIBICHUN >KHUBOM
TIPUPO/IBI;

CTPOWTH JIOTHUECKUE pacCykacHus (MHIYKTUBHBIC, ICTYKTUBHbBIC, MO AHAJIOTHH), BBIABJISATH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B pPacCMaTPUBAEMbIX SBICHHSX, (OPMYIHPOBATH BBIBOJBI U
3aKITIOYEHUS;

OPUMEHATh CXEMHO-MOJIEIbHBIE CpEACTBA JJIs MPEACTABICHHUS CYHIECTBEHHBIX CBSI3€M H
OTHOIIIEHUH B U3Y4aeMBbIX OHMOJOTHYECKUX OOBEKTaX, a TaKXke MPOTHUBOPEUUH Pa3HOTO POJa,
BBISIBIICHHBIX B Pa3JINYHBIX WH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIHM3a UMEIOIINXCS MaTePHAITBHBIX U
HeMaTepUalbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JE€SATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YyJIbTAaTOB LENSIM,
OIICHHMBATh PUCKH MOCIEICTBUMN IEATEIbHOCTH,

KOOPJIVUHHUPOBATh M BBHINOTHATH pPabOTy B YCIOBUSAX pEATBHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPH PEIICHUN )KU3HEHHBIX MTPO0OIIEeM. 2)

0a3oBble HccIe0BaTeIbCKUE e CTBHA:

BJIQJIETh HAaBBIKAMU Y4EOHO-UCCIIEIOBATENIbCKOW W TMPOEKTHON JeATEIbHOCTH, HaBBIKAMH
pasperieHusi mpodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOOB
pelIeHus MPaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOJIOB TIO3HAHUS;

UCTOJIb30BAaTh PA3JIMYHbIE BHUJABI JIEATEIbHOCTH [0 TMIOJYYEHHUIO HOBOIO 3HAHHUS, €ro



MHTEpIIpEeTaluy, NpeoOpa3oBaHUIO M NPUMEHEHHIO B YYEOHBIX CHTYallUiX, B TOM YHCIE TPH
CO3/1aHUH Y4eOHBIX U COLMAIBHBIX MPOEKTOB,;

(dbopMupOBaTh HAYYHBIH TUI MBIIIJICHUS, BIAACTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU
HOHATHUSAMH U METOJIAMU,

CTaBUTh M (QOPMYIHPOBATH COOCTBEHHBIE 33Ja4yll B 0Opa30BaTENbHOU NESTEIBHOCTH U
KM3HEHHBIX CUTYalUsX;

BBISBISITH ~ NPUYMHHO-CJIEJCTBEHHBIC CBA3M M aKTyalM3WpoBaTh 3a7ady, BBLABHUIaTh
TUNOTE3y e€ pelIeHusl, HaXOJUTh apryMEHTHI JJIsl JOKa3aTelIbCTBAa CBOMX YTBEPXKICHHH, 3a1aBaTh
napamMeTpbl U KpUTEPUH PEILICHHUS;

AQHAJM3UPOBATh NOJTYYECHHBIE B XOJIC PEILICHHS 3374 Pe3yIbTaThl, KPUTUYECKH OLIEHUBAThH MX
JIOCTOBEPHOCTb, IIPOTHO3MPOBATh N3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OLICHKY HOBBIM CHTYAIUsIM, OLICHUBATh NIPHOOPETEHHBIH OIIBIT,

OCYIIIECTBIISATH LIEJICHANPABICHHBI MOMCK MEPEHOCa CPEICTB M CIOCOOOB ICHCTBHS B
npodeccroHanbHyI0 cpeny;

yMETh MNEPEHOCHTh 3HAHUS B  [O3HABATEIbHYD M  MPAKTHYECKYl0  00JacTu
KHU3HEACATECILHOCTHY,

YMETh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUIaTh HOBBIC HJCH, IIpe/UlaraTh OPUTMHAJbHBIC TOAXOABI M PEIICHHs, CTAaBUThH
npoOIeMBI U 3a7a4H, JOMYCKAIOUINE aTbTePHATHBHBIC PEIICHUS.

3) padora ¢ uHpopmaIHeii:

OPHEHTHPOBATHCS B PA3NIMYHBIX MCTOYHHKAX HHGpoOpManuu (TeKCTe Y4eOHOTro mHocoous,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OHMOJOTMYECKHX CJOBAapsAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHere), aHanM3UpOBaTh HMHGOPMAIMIO pPA3IMYHBIX BHIOB ©  (opm
IPE/ICTABICHUS, KDUTUYECKH OLIEHUBATH €€ I0CTOBEPHOCTh U HEITPOTUBOPEYHBOCTb,

(GopMyaHpOBaTh 3ampochl W TPUMEHSTH DPA3IMYHbIE METOJIBI HPU IOHCKE M O0TOOpe
Ouonorudeckoit nHGopmanuy, HeoOXOAUMOH /TSI BBIIIOTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIb30BAHUS HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHIH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCMOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTHUMAJIbHYIO (OpMY TPEACTaBICHUS OHOJIOTHYECKOMN
uHbOpManuu (cxembl, rpauKy, AUarpaMMsbl, TaONHUIBI, PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE CcpeAcTBa mpu padboTre ¢  OHUOJIOTHYECKOM
uHpOpManue: NPUMEHSTh XUMHUYECKHe, (U3MYecKHe W MaTeMaTHYeCKhe 3HAKH W CHMBOJIB,
¢dopmynbl, aOOpeBHaTypy, HOMEHKIATypy, MCIOJB30BaTh M  NpPeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISAHOCTH,

BIaJIeTh HABBIKAMHM pACIO3HABaHUS W 3alIUTHl  HHMOpPMALUH, HHPOPMAIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBiiajleHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeficTBUsIMHA: 1)

o0meHue:

OCYIIECTBIISITh KOMMYHUKAIIUN BO BceX cepax jKM3HM, aKTHBHO yJ9acTBOBATH B JHAJIOTE WIIH
JIMCKYCCHH TI0 CYIIECTBY 00CYyXkmaeMoil TeMmbl (YMEHHUE 3a7aBaTh BOMPOCHI, BBICKA3bIBAThH CYXKICHHUS
OTHOCHUTEJIbHO BBINIOJHEHUS TpejjiaraeMoil 3ajadyd, YJUTHIBaTh HHTEPECHl U COTJIACOBAHHOCTD
HO3ULHUI IPYTUX YYaCTHUKOB JAMAJIOTa UM JUCKYCCHUN);

pacrio3HaBaTh HeBepOalbHBIE CpeJICTBa OOLICHMSA, [OHMMAaTh 3HAUYEHHE COIMAJIbHBIX
3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOHQIIMKTHBIX CHTYalldd, YMETh CMSTYaTh KOHQIHUKTHI |
BECTH MIEPETOBOPHI;

BIAJETh PA3IUYHBIMU cHoco0amMu OOIIeHUS W B3aUMOJICHCTBHSA, MOHMMATh HaMEPEHUs
JPYruX JIIOJeH, TMPOSIBIATh YBa)KUTEIBHOE OTHOLIEHHWE K COOECeIHHWKY M B KOPPEKTHOH (opme
(bopMyTUpOBaTH CBOM BO3PAKECHUS,

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHUS C HCIOJb30BAHHUEM S3BIKOBBIX



CPEICTB.

2) cOBMeCTHAs 1eSITeIbHOCTD!

IOHUMAaTh U HCHOJb30BATh INPEUMYIIECTBA KOMAaHIHOM M WMHIMBHUIYyalbHON paboOThl INpH
pemieHH OMOJOTHYECKOW MpoOsieMbl, O0OOCHOBBIBaTH HEOOXOAMMOCTH TNPUMEHEHHUS TPYNIIOBBIX
¢dopM B3aMOICHCTBHS TPU PELICHUN YIeOHOU 3a1a4H;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBHU € y4€TOM OOIIMX MHTEPECOB M
BO3MO’KHOCTEH Ka)XJ0T0 4JI€Ha KOJUIEKTUBA;

IPUHMMATh LEJIM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBaTb M KOOPAMHUPOBATH
JICUCTBUA 1O €€ NOCTHXKEHMIO. COCTAaBIATh IUIAH JEMCTBUM, PaCIpENeisATbh pOJIM C y4ETOM MHEHUHI
YYaCTHHUKOB, 00CYKIaTh pe3yabTaTbl COBMECTHON PabOTHI;

OLIEHMBATh KayeCTBO CBOEr0O BKJIAJa M KaKIOr0 y4acTHMKA KOMaH]bl B OOLIMHA pe3yabTaT 1o
pa3paboTaHHBIM KpUTEPUSIM;

Ipeajarartb HOBBIE IPOEKTHI, OLICHMBATh WJEU C IO3UIUU HOBHM3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIECHUE B PA3JIMYHBIX CHUTYyaLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaskeHHE, ObITh MHUIIMATUBHBIM.

OBJiajleHNe YHUBEPCATBLHBIMH PEryJISITHBHBIMH JIeficTBHSIMHA: 1)

CaMOOPraHU3alUsA:

UCIIOJIb30BaTh OHOJOTMYECKHE 3HAHMWs Ui BBIABICHUS MNpoOJIEeM M UX pELIeHus B
KU3HEHHBIX U y4EOHBIX CUTYaIUSX;

BHIOMpATh Ha OCHOBE OHMOJOTMYECKMX 3HAHWI IIEJIeBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JEHCTBUAX M IOCTYNKax II0 OTHOLIEHUIO K JKMBOM MPUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKaIOIHUX;

CaMOCTOSITEJIBHO ~ OCYIIECTBIIATh I103HABATEIbHYIO JIESTEIbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U  (QOpMYIHpOBaTH COOCTBEHHBbIE 3aJaud B 00pa3oBaTeIbHON JACATENIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJISAITh IUIAH pPeleHHs MpoOIeMbl ¢ YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIINOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacuIMpsATh paMKU Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEOYTEHUH;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILLEHUE;

OIICHUBATh NPUOOPETEHHBIH OIIBIT;

CMocoOCTBOBATh (POPMUPOBAHMIO U MPOSIBICHUIO IIUPOKOH 3pYAULIMU B pa3HBIX 00JacTAX
3HaHUH, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTb, OLCHUBATbH
COOTBETCTBUE PE3YIBTATOB LEISM;

BJIJICTh HaBBIKAMU MO3HABATEIbHOM pediekcuy Kak 0CO3HAHUS COBEpIIAEMbIX ASHCTBUM 1
MBICITUTENbHBIX MIPOLIECCOB, UX PE3YAbTAaTOB M OCHOBAaHUH, UCIOJIb30BaTh MPUEMBI pediexcuu s
OIIEHKU CUTYaI[lH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U apI'YMEHTHI IPYTUX IIPU aHAIU3€ PE3YAbTATOB JAEATEIbHOCTH,

3) npuHATHE cedsi U IPYTHX:

NpUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U apI'yMEHThI IPYTUX IIPU aHAJIU3€E PE3YIbTAaTOB JAEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPaABO IPYTUX Ha OLUIHOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MHP C MO3UILIUU JPYTrOTO YeIOBeKa.

MNPEJIMETHBIE PE3YJIBTATHI



[IpenmeTrHble pe3yiabTaThl OCBOSHHS COAepkKaHUsA YydeOHoro mpenmera «buonorus» Ha
yriyOJIEHHOM YpOBHE OpHEHTHPOBAHBI Ha oOecredeHue NpOoPMILHOTO OOYydeHHsI OOy4aroNIMXCs
ononorun. OHM BKJIIOYAIOT: CHEHU(PUUYECKUE I OMOJIOTMHM HAydHBbIC 3HAHUS, YMEHHUS M CIHOCOOBI
JNEUCTBUIl TI0 OCBOEHHIO, HMHTEpIIpEeTaluy M IMpeoOpa3oBaHUIO 3HAHWM, BUIbI JEATEIBHOCTH IO
MOJYYEHUIO HOBBIX 3HAHMM W MX NPUMEHEHHIO B DPA3IMYHBIX Y4EOHBIX, a TaKXKEe B peabHBIX
KU3HEHHBIX cUTyauusax. [IpeameTHble pe3ynbTaThl IPEACTABIEHBI 110 TOAaM U3Y4EHUS.

[TpenmeTHble pe3ynabTaThl 0OCBOEHUs yueOHoro npeamerta «buosorus» B 10 kracce nomxHb
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe M POJIM OHOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUpPOBaHUHN €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B IMO3HAHWU 3aKOHOB HPUPOABI U PEHICHUH
npo0JeM paluOHAIBHOTO MPHUPOIOINOIB30BAHUSA, O BKJIAJIE POCCHHCKUX M 3apyOEKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIAQJICHUE CHUCTEMOW OMOJIOTMUECKHUX 3HAaHUN, KOTOpas BKJIOYAET: OCHOBOIOJAraroLiie
OMOJIOTMYECKUE TEPMUHBI M TOHATHS (KM3HB, KIETKa, OpraHu3M, MeTadoJM3M, TIOMEOCTa3,
CaMOpEryISIUsl, CaMOBOCIPOHM3BEJCHHE, HACIICACTBEHHOCTh, W3MEHYHUBOCTb, POCT M Ppa3BHUTHE),
ouosornueckue Tteopuu (kimerounas Tteopus T. IlIBamma, M. Illmeiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacieacTBeHHoctn T. Moprana), yuenuss (H. M. BaBuiaoBa — o meHrpax
MHOrOOOpasuss M MHPOUCXOXKICHUS KYJIbTYPHBIX pacTCHHii), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB
IIEPBOrO IOKOJIEHWsI, PaCILEIUICHHs], YMCTOTHI TaMeT, HEe3aBUCHUMOro HacienoBanus I'. Mennens,
FOMOJIOTUYECKUX PSAIOB B HacieacTBeHHoM wu3MmenuunBoctd H. WM. BaBunoma), mnpuHIUMIBI
(kOMILJIEeMEHTapHOCTH);

BJIa/ICHUE OCHOBHBIMM METOJAMU HAYYHOTO IMO3HAHMS, MCIOJIb3yEMbIX B OMOJIOIMYECKUX
MCCIICIOBAHUSIX )KUBBIX 00BEKTOB (OMKCAHUE, H3MEPEHUE, HAOIIOICHUE, IKCIICPUMEHT);

YMEHHUE BBIJICNATH CYIIECTBEHHbIE IPU3HAKU: BHPYCOB, KIETOK MPOKApUOT M 3YKapuoT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4YHCIEe OakTepuii, TpHOOB, pacTCHHUH,
JKUBOTHBIX M 4YEJIOBEKA, CTPOCHUS OPraHOB U CHCTEM OPraHOB PACTEHUM, JKUBOTHBIX, 4YEJIOBEKa,
IPOLIECCOB JKU3HEACITEIBHOCTH, MPOTEKAOIUX B OpraHU3Max PacTEHHMM, XKMBOTHBIX U 4YEJIOBEKa,
OMOJIOTMYECKUX TPOIECCOB: OOMEHAa BEIIECTB (METa0OIM3M), NPEBPAICHHS SHEPrHH, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpo(HOr0 THUIOB MUTaHUA, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIBHOTO pasBuUTHS, pa3sMHOKEHMS,
VHAMBUIYallbHOTO Pa3BUTUsL opraHu3Ma (OHTOreHe3a), B3aMMOJCUCTBUS T€HOB, TIE€TEPO3HUCA,
UCKYCCTBEHHOT'0 0TOOpa;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJaMU KIETKM U HUX (QYHKIUSAMH,
CTPOGHHEM KJIETOK pa3HbIX TKaHed M WX (QYHKIUSAMHU, MEXKIY OpraHaMd U CHUCTEMaMH OpPraHOB Y
pacTeHHui, >KMBOTHBIX M 4eJoBeKa W MX (QYHKUUSAMH, MEXKIy CHCTEMaMHM OpraHoB M UX
GyHKUMAMH, MEXAYy OJTanaMu OOMEHa BEUIeCTB, J3TalaMH KJIETOYHOIO IUKJIA M >KM3HEHHBIX
IUKJIOB OPraHM3MOB, J3TalnaMud AMOPHOHAJIBHOIO  pa3BUTUS, TEHOTHUIOM U  (DEHOTHUIIOM,
(deHoTHIIOM U (aKTOpamMH Cpeibl OOUTAHHUS;

YMEHHE BBISBISITH OTIWYHUTEIbHbIE TNPU3HAKM KUBBIX CHCTEM, B TOM YHCIE pPACTEHUH,
JKUBOTHBIX U YEJIOBEKA,

YMEHHUE UCTOJIb30BATh COOTBETCTBYIONIUE apTryMEHThI, OMOJOTHUECKYI0 TEPMUHOJIOTUIO U
CHUMBOJIUKY JUISl I0Ka3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMaTHUYECKHUX T'PYII;

yMEHHE peniath OHOJOTMYECKHe 33Ja4M, BBISBIATH MPUUYUHHO-CIICACTBEHHBIE CBS3H MEXKIY
UccIelyeMbIMH OHMOJIOTHYECKUMH MpOIlecCaMH W SBICHUSIMM, JI€JIaTh BBIBOJBl M TPOTHO3BI HA
OCHOBaHUHU MOJYYE€HHBIX PE3YIbTATOB;

YMEHHUE BBINOJIHATH JAOOpaTOpPHBIE M MpaKTHUECKHe paboThl, coOMI0aaTh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUraThb T'UIOTE3bl, IPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys LeNb UCCIIeI0BaHMs, aHATU3UPOBATh NOJyYEHHbIE PE3YNIbTAThI U JI€1aTh BHIBOJIBI,



YMEHHE YYacTBOBaTh B Yy4eOHO-MCCIEAOBATEIBCKON paboTe MO OWOJNIOTHH, AKOJIOTUU H
MEJWIIMHEe, TPOBOAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO TPEICTABIATH
MOJy4YEHHbIE PE3YIbTAThl HA YIEHUYECKUX KOH(PEPEHIUX;

YMEHHE OIICHUBATh THYECKUE aCTIEKThl COBPEMEHHBIX HCCIIE0BaHUN B 001acTH OUOJIOTHH U
MEIUIHHB (KJIOHMPOBAaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABICHHOE HM3MCHEHHE TeHOMa
U CO3JIaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyaymieil mpodeccnoHabHON eATeThbHOCTH B
obnmactu OWONOTWHU, MEAULMHBL, OMOTEXHOJOTHH, BETEPUHAPUM, CEIILCKOTO XO3siICTBa, MHUIIEBOU
HOPOMBIIUICHHOCTH, YIAyOJsTh MO3HABAaTEIbHBIA HMHTEpEC, HANpaBICHHBIA HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOLIEH Mpodeccun M TPOJODKEHUE OWOJIOTMYECKOT0 00pa30BaHUS B OpraHU3aIMAX
cpeaHero npo¢eCCHOHAIBHOTO U BBICHIETO OOPAa30BaHMUSL.

[IpenmeTHbBIE pe3ylbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 11 knacce nomxHbl
OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MeCTe€ W POJIM OHOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B
GbopMUPOBaHUU COBPEMEHHOW ECTECTBEHHO-HAyYHOW KapTHMHBI MHUpPA, B TO3HAHUM 3aKOHOB
OPUPOJBI U PEIICHUH HKOJOTHUECKHX IPOOJIeM YelOBEeuecTBa, a TaKKe B PEIICHUU BOIPOCOB
palMOHATIBFHOTO TPUPOJIOTIONB30BaHUs, U B ()OPMHPOBAHWU IIEHHOCTHOTO OTHOWICHHS K TIPHPOJIE,
oOLIECTBY, 4YENOBEKY, O BKJIaJ€ POCCUHCKUX U 3apyOE€XHbIX Y4EHBIX-OMOJIOIOB B PAa3BUTHE
OHOJIOTHH;

YMEHHE BIAJeTh CHCTEMOW OMOJOrMUYECKHUX 3HAHHM, KOTOpas BKIIOYAET OINpEACiCHHUS H
MOHMMaHKE CYIIHOCTH OCHOBOIIOJIATAIOIINX OWOJIOTMYECKUX TEPMHHOB W  TOHSATHH  (BUI,
JKOCHCTeMa, Ouocdepa), Ouonormueckue Tteopur (dBosmoimonHas Tteopus Y. JlapBuHa,
cUHTeTHYecKas Teopus osBoironuu), ydenus (A. H. CeepuoBa — 0 MNyrsiX U HampaBICHHUIX
spourorun, B.M. Bepuajickoro — o 6uocdepe), 3akoHbl (reHeTHUeckoro pasaosecus k. Xapau u B.
BaiinOepra, 3apomsiiieBoro cxojactBa K. M. boapa), mnpaswia (Munumyma 0. JlubOuxa,
9KOJIOTUYECKOW TMPaMUJIbI SHEPTHH), TUOTe3bl (runore3a «vupa PHK» V. I'unbepra);

YMEHHE BJIAJETb OCHOBHBIMM METOAAMHM HAY4YHOTO IIO3HAHUSA, HCIOJb3YEMbIMH B
OMOJIOTHYECKUX ~ KCCICIOBAaHHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHHe, H3MEpeHHe,
HaOJF0/ICHHEe, SKCIEPHMEHT), CIMOCO0AMU BBISBJICHUS M OLEHKH AHTPONOTEHHBIX H3MEHCHUI B
IPUPOJE;

YMEHHE BBIIEIATH CYIIECTBEHHbIE IPU3HAKU: BUAOB, OHOIEOIIEHO30B, 3KOCUCTEM MU
O6uocdepsl, CTAOWIN3MPYIOIIETO, JABIJKYIIETO M  pa3pbIBAlOIIEr0  €CTECTBEHHOro  0TOOpa,
AIJIOTNIATPUYECKOT0 U CHUMIATPUUYECKOTO0 BUI000pA30BaHUS, BIMSHUS JBMKYILIUX CHJI 3BOJIOIMM Ha
reHooHA MOMYNALMH, NPUCIOCOOJIEHHOCTH OpPraHU3MOB K cCpele OOuTaHMs, 4YepeOoBaHus
HalpaBJIEHUH SBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXAY IPOLECCAMU 3BOJIOLNH, JBWXKYIIUMH CHIAMU
AQHTPONIOr€He3a, KOMIIOHEHTAMH  pPa3IMYHBIX 3KOCHUCTEM U  IPUCHOCOOJIEHHAMH K  HHUM
OpraHu3MOB;

YMEHHE BBISBIIATH OTIMUUTENbHbIE TPU3HAKU KUBBIX CHCTEM, ITPUCTIOCOOIEHHOCTh BUJIOB K
cpeae obutaHus, aOMOTHYECKUX W OMOTMUYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3Eil
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTEHHBIX N3MEHEHUH B HIKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OWOJIOTMYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIUKY Ui JIOKa3aTeJIbCTBAa pPOJICTBA OPraHU3MOB pPa3HBIX CUCTEMAaTUYECKHUX TPYIIIH,
B3aUMOCBSI3H OPTraHU3MOB M CpeAbl OOWTaHMSA, EIMHCTBA YEJOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOrooOpa3usi BHIOB U DSKOCHUCTEM KaK YCIOBHS COCYLIECTBOBAaHMS MPUPOABI U
YeJI0BEYECTBa;

yMEHHE peuiath OHOJOTMYECKHe 33a/a4M, BBISBIATH MPUUYUHHO-CIIEJCTBEHHBIE CBS3H MEXKIY
UCCIIelyeMbIMU OHOJIOTUYECKUMH TPOIECCAMH W SIBJICHHUSIMH, JeNaTh BBIBOJBI M MPOTHO3HI Ha
OCHOBaHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJIHATH JaO0OpaTOpHblE M MpPaKTUYECKUE paboThl, cOOMI0NaTh MpaBHia MpH



paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBaHHEM,

YMEHHUE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX OSKCICPUMEHTAIBHBIMH CpPEICTBAMHU,
(bopMynupys 1eIb UCCIeI0BaHUs, AaHATU3UPOBATh IIOJIY4YE€HHBIE PE3YJIbTAaThl U J€aTh BEIBOBI;

YMEHHE Y4YacTBOBAaTb B Y4eOHO-UCCIEIOBATEIbCKOW paboTe IO OHONOTUH, SKOJIOTUM U
MEIUIMHE, TMPOBOAMMONW Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJWYHO TIPEACTABIATH
HOJy4E€HHbIE PE3YJIbTaThl HA YYEHUUYECKUX KOH(PEPEHIIUSIX;

YMEHHME OLEHMBATh TUIOTE3bl M TEOPUU O MPOUCXOXKICHUM JKU3HH, UEJIOBEKa MU
YeJIOBEUECKUX pac, O TPUYMHAX, MOCICACTBUSAX M CHOCOo0aX TMpenoTBpAIlEHUs TII00AIbHBIX
U3MeHeHHu# B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oynymieidl mpodeccHoHaNBbHOW AEATENbHOCTH B
oOnacti OMOJIOTHH, 3KOJOTHH, NPUPOIONONB30BAHUSA, MEIUIMHBI, OWOTEXHOJIOTUH, IICHXOJIOTHUH,
BETEPUHAPHUH, CEIbCKOIO XO3SHCTBA, NHIIEBON IPOMBIIIJIEHHOCTH, YIIyOJATh I103HABaTEIbHBIH
UHTEpEC, HAIpPaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun U NPOJOJDKEHHE
OMOJIOTHYECKOTO 00pa3oBaHUS B OpraHU3alMAX CPEeJHEro MNpOoPEecCHOHATBHOIO M BBICIIETO
00pazoBaHusl.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KounuecTBo yacoB DJIEKTPOHHBbIE
Ne H Mpaktuy  (uugpoBbIe)
u/n auMeHOBaHHe pPa3esIoB H TeEM NMMPOrpaMMbl Bceer K()]-[Tpoﬂ],]-[],]e ecKIte 06pa3OBaTeJILHLIe
0 padoThbI
padoTsl pecypchl
1 buosorus kak Hayka
2 JKuBble cucTeMbl U UX U3Yy4EHUE 2 1
3 Buosnorust kieTku
4 XuMHYecKash OpraHu3anus KICTKH 10 2
5 Crtpoenue 1 GyHKIUU KICTKU 8
6 OOMeH BellecTB M NpeBpalleHue YHEPTUU B KIIETKE 9 4
7 Hacneacreennas nundopmanus u peasinzaius e€ B KIIETKE
8 JKW3HEHHBIN UK KIIETKA 6 1
9 Crpoenne 1 QyHKIIMU OPTaHU3MOB 17
10 PazMHOXeHHE U pa3BUTHE OPTaHU3MOB 8 3
11 I'eHeTnka — HayKa O HACJIEJICTBEHHOCTH U U3MEHYHBOCTH 5 1
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIECICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUHUBOCTHU 6 2
14 ['eHeTnka yemoBeka 3 1
15 Cenekuusi OpraHu3MOB 4 3
16 buoTexHonorus u CUHTETUYECKast OHOJIOTHS 4 1
17 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 29




11 KJIACC

KosanyecTBo yacoB JJIeKTPOHHBbIE
(undpoBbie)
Ne ni/m HaumeHoBaHue pa3ea0B U TeM NPOrpaMMbl Konrpoabnsie  IIpakTHueckue
Bceero oOpa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchl
1 3apoKACHUE U PA3BUTHE SBOJIIOLIMOHHBIX 4
npeACcTaBiIeHnit B OMOJIOTHH
2 MuxposBosronus 1 €€ pe3yiabTaThl 14 2
3 Makpo3Boronus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3emiie 15 1.5
5 IIpoucxoxaeHne 4ea0BeKa — aHTPOIIOTEHES 10 1

DKOJIOTUS] — HayKa O B3aUMOOTHOLIEHUSAX
6 OpPraHM3MOB U HaJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYXKarolen cperon

7 OpraHu3Mel U cpea OOUTaHUS 9 1.5
DKOJIOTHSI BUIOB U MOMYJISLUN 9 0.5
DKoJiorusi coo0IIeCTB. DKOJIOTHUECKUE CUCTEMbI 12 0.5

10 buocdepa — rinobanpHast skocucTemMa

11 UYenoBek u OKpyKaromias cpeaa

12 PesepBHOe Bpems

OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 0 7.5
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