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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Mo0THsI) HA YPOBHE CPEIHETO
obmero oopazoBanusi pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeamMera «bruonorus» u OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCIIUTAHUS.

Yueonsiii mpeamet «buosorus» yrinyonéaHoro ypoBus uzydenus (10—11 kimaccel) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpPEIMETHOU o0siactu «EcTecTBeHHO-HAay4HbIe TIpeaMeThl». CoraacHo
nonoxeHussMm ®I'OC COO npodwiibHble y4eOHBIE MPEAMETHI, M3ydaeMble Ha yIiyOJIEHHOM
YpOBHE, SIBJISIOTCS criocoOoMm auddepeHnuanui oOydeHUs Ha YPOBHE CpPETHETO OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPETHUM
o0mMM, cpeaHuM poeCCHOHATBHBIM U BBICIITMM 00pa3oBaHUEM. B TO ke BpeMsl KaKIbId W3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHHE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopHueHTarnen
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTUEH, CIIOPTOM MJITH BOCHHBIM JICJIOM.

[Iporpamma no yue6Homy mpenmery "buonorus" naér npeacraBieHne o eI U 3a1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0inEHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapHaHTHOE) TPEIMETHOE COJEp)KaHHe, €ro CTPYKTypHpPOBAaHUE IO pasjelaM M TeMaM,
pacrpenenenue 1mo KiaccaM, peKOMEHyeT IMOC/IeA0BaTEIbHOCTh U3yUeHHs yIeOHOTO MaTepuaia
C y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKM Y4YeOHOTo Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onarosapsi 4eMy MpOCMaTPUBACTCS HAIIPABIEHHOCTH HA IMOCIIEAYIONIEe Pa3BUTHE OMOIOTHYECKIX
3HaHUHM, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 3I0pOBOM 00pa3e >KU3HH, Ha BOCIHUTaHHE
OepeKHOro OTHOIIEHUS K OKpY’Karollel MpupoaHoi cpene. B mporpamme mo 6uonoruu takxke
MOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauun tpedoBanuit ®I'OC
COO K m1aHupyeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4YeHUs 1
B ()OPMUPOBAHNUU OCHOBHBIX BHMJIOB Y4€OHO-TIO3HABATEIBHOW AEATEIBHOCTU O0YyYarouuxcs Mo
OCBOCHMIO COJIEpXaHHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEIHEro oOIlero
o0OpazoBaHus.

VYueOHnblii npenmer «buosiorus» Ha ypoBHE CpeAaHEro OO0IIero oOpa3oBaHMs 3aBEPILIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIlMpeHue U yriryOjeHue 3HaHuH
00y4aromuxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPHOIIOTUN
U OMOJNIOTUM DPAa3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
9KOJIOTHH.

N3zyuenune yuyebHOro npenmMera «buosorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIrOTOBKY 00YUaIOMIUXCS K TIOCIIEAYIOMIEMY MTOTyYSHHIO OMOJIOTHYECKOTO 00pa30BaHMUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro oobpasoBanusi. OCHOBY €ro coaep)KaHus
COCTaBJISIeT CUCTEMa OMOJOTUYECKUX 3HAHUM, IMOJIYYEHHBIX MPU HU3YYEHUH OOy4YaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3zesioB OHOJOTMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, pacHIpeHsl U yriyOaeHbl
Ouosornyeckre 3HaHHWA O PACTEHUSX, KUBOTHBIX, I'pubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0UIMX 3aKOHOMEPHOCTSIX JKU3HM, [OMOJHUTENHHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIOJIb30BAaTh KaK OPUEHTUPHI IS
nocJieyIonero Beioopa npodeccuu. Bo3mMoxkHa Takke WHTETpaIis OMOJIOTHYECKUX 3HAHHWH C



COOTBETCTBYIOIIUMH 3HAHHUSMH, TIOJTYYCHHBIMA O0YYAIOMIMMUCS TIPU U3YYCHUH (H3UKH, XUMHH,
reorpadgun U MaTEMATHKH.

Crpykrypa mnporpaMMmel 1o ydyeOHOMy mpenMery "buosorus" oTpakaer CHUCTEMHO-
YPOBHEBBII M HBOJIIOLMOHHBIA MOAXOJbl K H3ydyeHHto Ouosoruu. COrigacHO MM, H3ydaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS JKUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianetsl. Tak, B 10 Kkiacce M3ydaroTCs OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOrUU U OMOJIOTMH PA3BUTHUS, TEHETUKU M CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKOU
OMOJIOTHH, aKTyaTu3upPyIOTCS 3HAHUS OOyYaromuxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢buznonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YUYEHUE, OCHOBBI SKOJIOTUU U
yaeHue o bmocdepe.

VYuebHubiii npeamer «buonorus» npu3BaH 00ECIEYUTH OCBOCHHUE OOYYAFOIIUMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOI €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Mma, MOMyJISILKH, OHOLIEH03a, SKOCHCTEMBI, O BbIIAIOLINXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMUSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ouosnornyeckux 3HaHWi. /[ pa3BUTUS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJEPKaHUH TPOTPAMMBI 110
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS U PA3BUTHUSA TOW WJIM MHOM
oOnacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIIECHUE BA)KHEHIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llenp m3ydenus ydeOHOro mpeamera «buonorusy Ha yrimyOnEéHHOM ypOBHE — OBJIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QDYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOTro paHra v NMpUoOpeTeHne YMEHUH UCTIOJIB30BATh 3TH 3HAHUS B (DOPMUPOBAHUU UHTEPECA K
onpeaenéHHOM 00macTu MpodeccHnoHaNbHON NeATENbHOCTH, CBS3aHHOW C OMONOTHEH, WU K
BbIOOPY YUeOHOr0 3aBeIeHUs AJIsl IPOAOHKEHNS OMOJIOTHYECKOro 00pa3oBaHUsl.

Joctumxenue nenu usydeHus: yuebHoro npeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecreunBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOEHHUE 00YJAIOIIUMUCS CUCTEMBI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIIOTHYECKUX
TGOpI/IHX, KOHIICIIIINAX, THUIIOTE3aX, 3aKOHaX, SaKOHOMepHOCTﬂX nu HpaBI/IJ'IaX, COCTAaBJIAOIIUX
COBPEMEHHYIO0 E€CTECTBEHHO-HAyYHYI) KapTHMHy MHpa; O CTPOEHUHM, MHOroobpasuu u
OCOOEHHOCTSIX OWOJOTHYECKUX CHCTeM (KJIETKA, OpPraHu3M, MOMYJSIUs, BUJ, OMOTEOICHO3,
ounocepa); 0 BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUAX B OMOJIOTHH;

O3HaKOMJICHWE  OOydalommxcsi C  METOJAaMH  TO3HAHWS  JKUBOW  NPHPOJIBIL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH,
3M6pI/IOJ'IOFI/II/I A OMOJIOTUH pa3BUTHUA, TCHETUKHU U CCIICKIIUU, OMOTEXHOJIOTUH U CUHTETHYECKOUN
OMONOTHY,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKNX HCCIIEeIOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJCTUPOBAHNE);

OBJIaJiIcHUEe OOYYAIOIIMMUCA YMEHHUSMHU: CAMOCTOATEIHHO HAXOAWUTh, AHATH3UPOBATH H
HCIIOJIb30BaTh OMOJIOTHYECKYIO HH(POPMAITHIO; TI0IH30BATHCS OMOJIOTHIECKONH TEPMHHOJIOTHEH 1
CUMBOJIMKOM; YCTaHABIMBAThH CBS3b MEXK/IY Pa3BUTHEM OHUOJIOTUU U COLIUATHLHO-IKOHOMUYECKUMU
Y DKOJIOTHYECKUMU IPOoOIeMaMH 4eJI0BEYECTBA; OI[CHUBATH MTOCIIEICTBUS CBOCH JESITEILHOCTH 110
OTHOIICHHIO K OKpPY)KaIOLIeH NpPUPONHONW cpele, COOCTBEHHOMY 370POBBIO M 3/10pOBBIO
OKPY)KAIOIIMX JIFOJIeH; OOOCHOBBIBAaTHh W COOJIIOMATh MEpPHl MPOPUIAKTUKH WHOEKITMOHHBIX



3a0o0eBaHWi, MpaBWiIa TOBEACHUS B MPUPOJAC M OOecTedeHHs 0e30MacHOCTH COOCTBEHHOMU
KU3BHEACATCIIBHOCTH B T-IpE’:3BI:I'—IaI\/JIHIJIX CUTyalusax MNPUPOAHOI0 M TCXHOTCHHOI'O XapaKTepa,
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHSI B 0071aCTH OMOJIOTHH;

Pa3BUTHC Y o6yqa10mnxc;1 HHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B Imponecce
3HAKOMCTBA C BBIJAIONIUMHUCA OTKPBITUAMU U COBPCMCHHBIMU HMCCJIICIOBAHUAMH B GI/IOJIOI‘I/H/I,
p€mia€éMbIMH €10 HpO6HeMaMI/I, MCTO,I[OJIOFPleI;'I OHOJIOTMYECKOr0 HCCIICA0BaHUs, IMPOBCACHUA
SKCIICPUMCHTAJIbHBIX HCCHCIIOBaHHﬁ, PCIICHUA OMOJIOTHYECKUX 3aaa4y, MOACIINPOBAHUA
OMOJIOTUYECKUX O0BEKTOB U IMponeECCoOB;

BOCIIUTaHHE Y OOY4YarOLIMXCSl IEHHOCTHOIO OTHOLICHMS K JKUBOW NPHUPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TIe€HETHYECKON
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAECHUS B NPUPOJAE; MHTETPALMM €CTECTBEHHO-HAYUYHbBIX
3HAHHH;

nproOpeTeHne 00yJaroUMMHUCS KOMIETEHTHOCTH B PAllHOHATBHOM IPUPOIOTOIH30BAHUH
(coOmoleHne TpaBWJI TIOBEACHUS B TPUPOJE, OXPaHbl BHJOB, JKOCHCTEM, Omochepsi),
COXPaHEHUU COOCTBEHHOT'O 3[0POBBS M 3J0POBBSl OKPYXKAIOIUX JIOAEH (COOMIOIEHUS Mep
npoPUIAKTUKH 3a00JI€BaHUM, 0OECTICUeHHE OE30MTaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BBIYAITHBIX
CUTYallUAX IPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOIb30BAHUS OMOJIOTHYECKIX
3HAHUM U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3/laHME YCJOBUH JUII OCO3HAHHOTO BHIOOpa OOYYAIOUIMMHCS WHIUBHUIYaTbHOM
00pa30BaTeIbHOW  TPAaeKTOPUM, CHOCOOCTBYIOLIEH HoOcCieayomeMy HpodecCuOHaIbHOMY
CaMOOoIIPEACIICHUIO, B COOTBCTCTBUM C HWHIAWBHUAYAJIbHBIMHW HWHTECpPCCaMH H HOTp€6HOCT$IMI/I
peruoHa.

OO0miee 4yuCIO YacoB, OTBEJIEHHBIX HAa M3yuyeHHUE OHMOJOTMM HA YTIIyOIIEHHOM YpOBHE
cpenHero ooiero oopazoBanus, cocrtabnset 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HezIeno),
B 11 xmacce — 102 gaca (3 yaca B Heemn0).

OT60p opraHu3anMoOHHBIX (HOPM, METOJOB U CPEJICTB 00YUEHUSI OMOJIOTUU OCYIIIECTBIISETCS
¢ y4éToM crenupuKd ero coAep KaHus U HAIMPaBJICHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s13aTeNnbHBIM YCIOBHEM NPU OOyYE€HUU OMOJOTMHM HAa YIiayOJIEHHOM YpOBHE SIBISIETCA
NpoBe/IeHUE JIabOPaTOPHBIX M MpakTHUecKuX pabor. Takke yudacTHe O0O0ydarolmuxcs B
BBIMIOJTHEHUH MTPOEKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX paboT.

[Tpu peanuzauuu nporpammsl no npeametry «buonorus» wucnonb3yercss o60pyaoBaHHE
COBPEMEHHOI0  00pa3oBaTENbHOTO  IIEHTPAa  E€CTECTBEHHO-HAYYHOM U TEXHHUUYECKOU
HarpaBiaeHHOCTH «Touka Pocra» 'bOY COII nm. E.A. KupromnHa c¢. bonbmas PakoBka.



COJAEPKAHUE OBYYEHUA
10 KUIACC

CopepxaHvie  IPOrpaMMBbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IMPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJjiorus Kak Hayka

COBpeMCHHaH OnoJIorus — KOMIUIEKCHAs HayKa. KpaTKaH HCTOpUs pa3BUTHA OHOoI0rHuN.
Bbuonorunueckue HAayKHM W H3Yy4aCMbIC HMU Hp06HeMBI. CDYHI[aMeHTa.HBHHG, IMPUKJIAAHBIC H
IIOMCKOBBIC HAYUYHBIC UCCIICAOBaH B 0100y,

3HaueHue Ouosorud B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, ces3annbie ¢ Ononorueil. 3HaueHne ONOIOTHH B IPAKTHUECKON IEATEIIEHOCTH
YeNOBEeKa: MEJAMIIMHE, CEIbCKOM XO03sIIICTBE, TPOMBIIIIEHHOCTH, OXPaHE MPUPOIBL.

JdemoHcTpaumnu
Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, W. II. IlaBnos, M. WN. Meunuxor, H. HW. BaBunos, H.

B. Tumodeer-Pecosckmii, . Yorcon, ®@. Kpuxk, /I. K. benses.

Tabnuue! u cxembl: «CBA3b OMONOrUU C APYTUMH HayKaMu», «CucTtemMa OMOJIOTHYECKUX
HaYK».

Tema 2. JKuBble cMCTEMBI M UX H3yYeHHUE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus onosorun. CBONCTBA )KUBBIX CUCTEM: €JMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKHUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHuM3allMM >KMBBIX CHCTEM: MOJEKYJSPHBIA, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MOMYJIALIMOHHO-BHIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. IIporeccsl, NpoucxoasIe B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, nzydaromue *UBblEe CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenne xuBbIX cucteM. Metonpl Ononorndeckord Hayku. HaOmroneHue, nsmepeHue,
DKCIIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTHe O 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoil. [lmanmpoBanme »skcnepumenrta. [loctaHoBka W mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ J0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaTOB. [IpHUMHBI MCKAKEHUS PE3yIbTATOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

TaGauiel 1 cxembl: «OCHOBHbIE TpPHU3HAKU JKU3HW», «bHoIOrMyeckue CcucTemb»,
«CBoiiCcTBa KMBOW MaTepun», « Y pOBHU OpraHu3alluyu KUBOM Ipupoab», «CTpoeHne KUBOTHON
KIIETK», « TKaHW ’KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHn3May, «brnoreonenos»,
«buocdepay, «MeToabl U3yUSHHS KUBOK TPUPOIBD».




ObopynoBanue: 1abopatopHoe  O0OpyAOBaHWE I NPOBEACHUS  HAOIIOACHHH,
U3MEPEHUM, JKCIIEPUMEHTOB.

IIpakTHyeckasi padora «Vcrnoap30BaHNE PA3TUYHBIX METOJIOB MPU HU3YUYEHUU >KUBBIX
CUCTEM.

Tema 3. brosorus Kierku

Knerka — cTpyKTypHO-(QYHKIMOHATIbHAS €IMHULA )KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBanu, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metoabl MOJEKYJISPHOM M KJIETOYHOM OMONOTHMH: MHKPOCKOINHUSA, Xpomartorpadus,
anekTpodope3, METOJ  MEYEeHbIX aToMoB, auddepeHIaTbHOe  UEeHTpU(yrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK. M3y uenue @uKrcupoBanHvIxX KJIeMOK. OneKTpoHHas
MUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npudicusHenHoe) uzyienue Kiemox.

JleMoHCcTpanuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHUKpockony, «Mcropus
Pa3BUTHSI METOJIOB MUKPOCKOIIUN.

O6opyoBaHKe: CBETOBOM MHUKPOCKOII, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTnyeckas padora «/I3yueHne MeToAOB KIETOYHOW Ouonoruu (xpomarorpadus,
anextpodopes, mubdepennranbaoe nentTpudyruposanue, [ILP)».

Tema 4. XuMuuyeckasn opramu3anus KJICTKHA

XHWMHMYECKUH COCTAB KIETKH. Makpo-, MUKpO- U yJIIbTPAaMUKpPO3JIeMEHTHL. Bosa u e€ ponb
KAaK pacTBOPHUTENs, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPErYIIALUH.
MuHepanbpHble BELIECTBa KIETKH, UX OHMoJIoThyecKasi posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. bruonornueckue nonuMepsl. benkn. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Mojekyinbl. IlepBuuHas cTpykTypa Oenka, menTugHas
CBsi3b. BTopuuHas, TpeTnyHas, 4eTBEpTUYHAs CTPYKTYyphl. JleHaryparus. CBolicTBa O€NKOB.
Knaccudukanus 6enxoB. buonornueckune QpyHKImum 6enKkoB. [lpuonul.

VYrneBonbl. MoHOCaxapu/ibl, JUCaXapyibl, OJUTOCaXapuabl W Toducaxapuisl. OOmmil
IUIaH CTPOeHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YriieBoAOB. buonorumdeckue QyHKIUN
YTJIEBOJIOB.

Jlumunel.  'mapodunbHO-THIpodoOHBIE  cBoiicTBa.  Knaccudukanus — JTUOUAOB.
Tpurnmuuepuasl, Gochomunuabl, BOCKH, cTepouibl. buonornyeckue Gpynkuuu munuaos. O6mue
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKyd4ecThb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJTYTIPOHHUIIAEMOCTb.



Hyxkneunossie kucnotel. JJHK u PHK. Ctpoenue HykinenHoOBbIX KHUCIOT. HykiaeoTuasl.
[Mpunmun kommiementapuoctu. IIpasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B MoJiekysie AT®. buonoruueckue
¢yakiun  AT®. BoccraHOBICHHBIE TMEPEHOCUMKH, UX (yHKIUH B  KIETKe. /[pyeue
HYyKaeo3uompugocgamoi (HT®). CexBeHUpOBaHHUE JHK. Memoowv 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorus: OMOXMMHUYECKHE W OMO(PHU3NYECKUE HCCIECIOBAHUS COCTaBa H
NPOCTPAHCTBEHHOW  CTPYKTYpbl  Oumomouiekyin. Modenuposanue cmpykmypvl u — QyHKyuil
OUOMONIEeKY U UX KOMNIIeKcos. KomnvlomepHulll Ou3atii u opeanuyecKutl Cunme3 OUOMONEKYI U UX
HenpupoOHbIX AHALO208.

JdemoHcTpaumnu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. llpy3unep.

J[luarpammbl: «PacnipeneneHne XUMUYECKHX JJIEMEHTOB B HEXHUBOM  IPUPOAEH,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIEH.

Tabnuuel u cxemsl: «Ileproguueckas Tabiuna XUMHUECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJbD», «BemectBa B cocraBe OpraHu3mMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl O€JIKOBOH MOJeKyib», «CTpoeHHe MOJEKyJ yriaeBofoB», «CTpoeHue MOJIeKyll
munuioBy», «HykiennoBsle KUCTOTHY, «CTpoeHre MosieKybl ATO».

O6opyoBaHKEe: XUMUYECKasl IOCYyJ1a M 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyXeHHE OETKOB C MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUII.

JlaGoparopHasi padora «lccrnenoBanne HyKIEMHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IUYHBIX OPTAaHU3MOBY.

Tema S. CTpoeHue 1 PyHKIIUM KJIETKHU

Tumbl KIETOK: dyKapHOTHUECKass W mpokapuoTHuyeckas. CTpyKTypHO-(QYHKIIHOHAIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHue mpokapuoTHUYEeCKOW KieTku. KietouHas crTeHka OakTepuid W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OHUOIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHHUE DyKAPUOTHUECKON KieTku. [lna3maTudeckas memOpana
(mmazmanemma). CTpykTypa IUTa3MaTHUecKod MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
1a3MaTHYecKyl0 MeMOpaHy: maccuBHBIM (auddys3us, obOneryéHHas audQysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponurniaemocts MemOpansl. PaGota
HATPUH-KaTUEBOTO Hacoca. JHIOIMUTO3: MUHOIMTO3, GaronuTos. Dk3omuto3. Kinerounas crenka.
CtpykTypa v QyHKIHUN KIETOYHON CTEHKH pacTEHUH, rprOOB.

Hurommazma. [uto3zonb. Lutockener. JIBuxkeHue umtoriazMbl. OpraHouzbl KIETKH.
OnHOoMeMOpaHHBIE OpraHOWIBI KJIETKH: dHAoIazmaTndeckas cetb (JI1C), anmapar ['onbmxw,



JU30COMBI, UX CTpoeHHe M (yHKuuu. B3amMoCBS3b OZHOMEMOPAHHBIX OPTraHOMIOB KIIETKH.
CrpoeHue rpaHyJsIpHOrO peTuKyiyma. Mexanusm muanpasnenus 6enkoe 6 OIIC. CuHTes
pacTBOpUMBIX ~ OenmkoB.  CuHTE3  KJIETOUHBIX  MeMmOpaH. [maakuii  (arpaHyJsipHBIN)
SHJIOIIA3MATHUYECKU peTukyinyM. CekperopHas ¢yHKius ammapata [onbmxu. Moougpurkayus
benxos 6 annapame I onvoocu. Copmupoexa 6enxoe 6 annapame I 0160cu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyomnu pacturenbHbIX KieTok. Kiterounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPTaHOWABI KIIETKH: MUTOXOHIPHH, TUIACTHIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeockoscku, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MUTOXOHIApUA W TacTul. llepBuuHBIC, BTOPUYHBIC W CIOXHBIC IUIACTUIBI
(OTOCHHTE3UPYIOMIUX  3YKApHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIUIACTHI ~ BBICHIMX
pacTeHuil.

HememOpannbie opranouipl kiieTku CTpoeHHE U (PYHKIIMM HEMEMOpPAaHHBIX OPraHOUI0B
KJIeTKH.  PubGocomel. Ilpomescymounvie  ¢hunamenmoi.  MukpoduiaMeHThl. AKmunosvie
Mukpogunamenmsi.  MPpIIICUHBIE  KICTKH. AKMUHOBblE ~ KOMNOHEHMbl  HeMbIULEUHbIX
knemok. Mukpotpy6ouku. Knerounslii nientp. CTpoeHue U JBH)KEHHE KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nutoriasmel. LleHTprons. berku, accoyuuposannvle ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Snpo. O6onouKa siapa, XPOMaTHH, KapuoIwiazmMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHH.
Snepusiii 6enkoBbIit MaTpukc. [IpocTpaHCTBEHHOE PaCcMOIOKEHUE XPOMOCOM B HMHTEp(azHOM
aape. dyxpomamun u 2cemepoxpomamun. beaku XpomaTMHa — TUCTOHBL. [uHamuxa s0epHou
00601104KU 8 Mumose. HoepHuiti mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JDYKAapUOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuu
Ioprpersl: K.C. MepexkoBckuid, JI. Mapryiuc.
Tabmuuel u cxembl: «CTpoeHHE SYKAPUOTHUECKOM KIeTkn», «CTpoeHHe >KMBOTHOM

KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUW», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

OO6opyioBaHMeE: CBETOBOM MMKPOCKOI, MHUKpONpenapaThl pPacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlaGoparopHas pabdora «/3yueHne CTpOCHUS KIETOK Pa3JUYHbIX OPraHU3MOBY.
IIpakTnyeckas padora «l3ydyeHue CBOMCTB KIETOUHON MEMOpaHbD.

JlabGoparopHasi padora «/ccrnenoBanue miasMonn3a 1 JENIa3MoJIn3a B PACTUTEIbHBIX
KJIETKaX.

IIpakTnyeckas padora «l3ydyeHre ABMKEHUS IUTOIIIA3MBI B PACTUTEIBHBIX KIETKAX».
Tema 6. O0MeH BellecTB U NMpeBpallleHHe YJHEPTUU B KJIETKe

AccuMUISAIMA ¥ TUCCUMMIISIINS — JBE CTOPOHBI MeTabonm3Ma. Tumbel oOMeHa BEeUecTB:
aBTOTPOGHBIN U TeTepOoTPOHBIA. YyacTue KUCIopoa B OOMEHHBIX MPOLEccax. DHEPreTHYECKOe



obecrieuenue kieTku: npespamieHue AT® B oOMeHHBIX mporieccax. DepMeHTaTHBHBIN XapaKkTep
peakiuii kieToyHoro Metabonmsma. epMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. OTnuuns ¢pepMEHTOB OT HEOpraHMYECKUX KaTaiau3aTopoB. benku-akTUBaTOpHI U
OCIKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEAKIHUA OT Pa3IMYHBIX
(bakTopoB.

[lepBuYHBII CMHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U
oxcueennvitl  gpomocunmes 'y  baxmepuii. Ceéemocooupaowue nueMeHmvl U  NUSMeHMbl
peakyuonHo2o yeumpa. Ponab xmoporutactoB B mporecce porocuHTeza. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cr u CAM-munvt ¢pomocunmesa. TIpomxyKTUBHOCTh (HOTOCHHTE3A.
Brusiaue paznmuuHbix hakTopoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTe3.  PazHooOpasue — OpraHM3MOB-XEMOCHHTETHKOB:  HUTpH(UIMpYOHe
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

Anarpobuble opranu3mbl. Buasl 6poskenus. [IpoaykTel OpoXKeHHUS M UX UCIOIb30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTallbl HHEPreTHUecKoro odmeHa. [loaroToBUTENbHBIN ATam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

Bronornveckoe oKuCIIeHHE, WM KJICTOYHOE JbIXaHHE. Pojb MUTOXOHAPHIA B Tporeccax
OHMOJIOTUYECKOTO OKHUCJICHHUS. Huknuueckue peaKIuu. OxucnurenbHoe
dochopmmmpoBanue. dnepeuss membpannoz2o epaduenma npomonos. Cunmes ATD: paboma
npomonnou  AT®-cunmaswi. IlpenmymiectBa a’poOHOro mMyTH oOMEHa BELIECTB Iepen
aHa’pOoOHBIM. DP(PEKTUBHOCTh FHEPTETUYECKOTO OOMEHA.

JdemoHcTpauuu

Hoptpetsr: k. [Ipuctiun, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3Y, «DHEpreTuyeckuii oOMmen», «buocunrte3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCUHTE3Y.

O6opy10BaHKEe: CBETOBO MUKPOCKOII, 000PYJOBaHUE JIJIsl TPUTOTOBJICHHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlabopaTopHasi padora «/I3ydyeHne KaTamuTHYECKOH aKTHUBHOCTH (epMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopHasi pa6ora «/3ydyeHne (QEpMEHTATUBHOTO pACIICIUICHUS TIEPOKCUIIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKaX)».

JlabopaTopHas padora «CpaBHEHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».
JlabopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOIKEHUS U JIBIXAHUSD.

Tema 7. Hacnencreennas uHgopManus 1 peanusanus eé B KjeTke



Peakuuu matpuyHoro cunresa. [IpyHINMI KOMIUIEMEHTAPHOCTH B pEAaKLUSIX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTApPHOCTb,
aHTUIAPaIEIbHOCTh, aCUMMETpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue tpancnopteix PHK B OmocunTese Oenka. YcimoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocunTese Oemnka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzalus reHoMa y IpoKapuoT 1
9yKapuoT. Perynsuusi akTUBHOCTM TeHOB Yy TmpokapuoT. l'mmore3a omepona (d. Kako0,
K. Mano). Monekynsapuvie mexanusmvl sKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsaius oOMEHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHble ()OPMBI JKU3HU U 00JIMTaTHBIE apa3uTbl. CTpOCHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaro. Kuznennwvii yukn J[HK-codepacauyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupychbie 3a0oneBanHuss uenoBeka, KWUBOTHBIX, pactenui. CIINJ, COVID-19,
COIMAIBbHBIE U METUIIMHCKHUE TIPOOJIEMBI.

buoungopmamuka: unmezpayus u anaruz borvuux maccugos («bigdata») cmpykmypHuix
buonocuneckux oannvix. Hanomexnonoeuu ¢ 6uonoeuu u meouyune. [lpoepammupyemvle pynkyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

JdemoHcTpauuu

Hoptpetsl: H. K. Konsuos, J. N. IBanOBCKuii.

Tabouiel  u  cxeMmsel: «buocunTes  Oenka», «['eHetmyeckuit kom», «Bupycem,
«bakrepuodarm».

IpakTuyeckasi padora «Co3gaHue MOJIEIN BUPYCay.
Tema 8. JKn3HeHHBIH MUKJ KJIETKHA

Krnerounsnii mukn, ero mepuonbl u perynsius. Uutepdaza u muto3. OcoOeHHOCTH
MpoIieccoB, mMpoTekaronux B uHTepdasze. [loaroroska kimetku k aeneHuro. [IpecuHTeTHYECKUNA
(TTOCTMUTOTUYECKHUI), CHUHTETHYECKUH W TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIBI
uHTEp(PAa3bl.

Matpuunelii  cunres JHK — perumkamms. Ilpunnuner  pernmukanum — JIHK:
KOMIJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIA  CHUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
permnkanuu JJTHK. Xpomocomsl. CTpoenne xpoMmocoMm. TenoMepsl U TennoMepasa. XpoMOCOMHBIM
Ha0Op KIJIETKM — KapUOTHUIL. JIMIUIOMIHBIA M TarulouAHbIA Habopel XpomMocoM. ['omonornynbie
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

I[CJ'ICHI/IC KJICTKU — MHTO3. CTa,Z[I/II/I MUTO3a U MPOUCXOAAINEC B HUX MPOUCCCHI. Tunel
MHUTO3a. KapI/IOKI/IHe3 U OUTOKUHES. buonornyeckoe 3HaUCHNE MUTO3A.



Perynsiinuss mMutoTHUecKOro Imukia KieTkd. [Iporpammupyemasi kierouHas Tubenp —
aroInTo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHATIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapernus u eubeau kiemox. «L{ugposasn xiemka» — obuoungopmamuuecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunbl U cxembl: « KU3HEHHBIM HHUKI KICTKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennukanus JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpomnpenapaTsl: « MUTO3 B KJIETKaX KOpEIIKa
JTyKa».

JlabopaTopHas padoTa «/3ydyeHre XpoMOCOM Ha FOTOBBIX MUKPOIIpEnapaTaxy.

JlabopaTopuasi pa6ora «Habmoienue MuTo3a B KJIeTKaXx KOHYMKa KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpEIaparax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe p33H006pa31/Ie OpPraHnu3MoB. O,I[HOKJ'IGTO‘IHBIC, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OpTraHHU3MBI.

OcobeHHOCTH CTPOCHUS U KUSHCACATCIbHOCTU OJHOKJICTOUYHBIX OPTaHU3MOB. BaKTepI/II/I,
apx€u, OJHOKJICTOYHBIC FpI/I6I>I, OAHOKJICTOYHBIC BOJOPOCIIN, APYIrUC MPOTHUCTEI. KononmnanbHbIe
OpTaHHU3MBI.

B3aumocBs13p 4acTell MHOTOKJIETOYHOIO Opranu3mMa. TKaHH, opraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHAs, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pacHoIOKEeHUs
TKaHEN B OpraHax pacTCHUM.

TkaHM JKMBOTHBIX M 4YellOBeKa. THUIBI JKMBOTHBIX TKAaHEW: OJIUTEIHMAIIBHAS,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHas. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pacHoIOKEHUs
TKaHE! B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUIl. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.

Omnopa Tena opranu3smoB. Kapkac pacrenuit. CkeneTrbl  OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COeAUHEHUS
KOCTEH.

JIBukeHne oOpraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTHKOBOE, pPECHWYHOE. J[BM)KEHWE MHOTOKIIETOYHBIX PACTECHUH: TPONMHM3MBI W HACTHH.
JIBuKeHEe MHOTOKJICTOYHBIX JKUBOTHBIX ¥ Y€JIOBEKA: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.



IIntanue opranusmos. llornomenne BoabI, yIIIEKUCIOTO ra3a ¥ MUHEPAIbHBIX BEIECTB
pacteHussMH. [luTaHue >KUBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPHUKIETOYHOE MHILEBAPCHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
xkeiessl. [InimeBapurenbHas cucTeMa 4€JI0BEKa.

Jpixanue opranu3moB. Jlprxanue pactenuii. Jlprxanue sxuBoTHbIX. {uddy3us razos uepe3
MOBEPXHOCTh KIIeTKU. KokHoe npixaHue. JlpixarenbHasi moBepXHOCTh. JKabGepHoe U JEroyHoe
JIbIxaHue. JlpIxaHwe MO3BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOIMOHHOE YCJIOKHEHUE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cuCTeMa 4YeloBeKa. MexaHu3Mm
BEHTUJISIIIAY JIETKUX Y MITUI ¥ MICKONUTAOIINX. Perynsnus npixanus. [[pixaTenbHbie 00bEMEI.

TpaHcnopT BelecTB y OPraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHUU. TpaHcrmopt
BELICCTB y )KUBOTHBIX. KpoBeHOCHAs cucreMa u e€ opransl. KpoBeHOCHas cuctema o3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOH CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
Pabota cepauia u e€ perysiusi.

Boigenenue y opranusmoB. Beinenenue y pacteHuil. BwigeneHue y KUBOTHBIX.
CokparurenbHbie Bakyoiau. Opransl BeiaeaeHUs. OuibTpalus, CEKperus 1 00paTHOE BCAChIBAHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeneHHs. CBs3p MOJIOCTH Tela C KPOBEHOCHON U
BBIJICIUTENILHON CUCTEMaMU. BplfienieHre y T03BOHOYHBIX J>KMBOTHBIX M uejoBeka. [loukwm.
Crtpoenue u ¢pyHkironupoBanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amMra y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OopraHu3moB. Crnopbl OGakTepuil u
LUCTBI MPOCTEUIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpeacrBa naccCuBHOM U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [I0KpOBBI M MX TPON3BOIHBIE. 3aIIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTouHbIi W TrymMOpalibHbII HWMMYHMTET.
Bpoxnéuuelii ©  npHOOpETEHHBIM  crienupUUecKuii HUMMYHUTET. TeopHus KJIOHAJIbHO-
cenextuBHoro ummynurera (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poisib BpO:KIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JIeBaHUM.

PazmpaxuMocTe W peryssdius y OpraHu3mMoB. Pa3apakMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3napa)xumMocTe M peryisinus y pacTeHuil. PoCcTOBbIE BellecTBa U MX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIENbl. ODBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IEKCHI.

I'ymopanbHast perynsiuus W 3HIAOKPUHHAS CHCTEMa JKMBOTHBIX W 4elloBeKa. JKemesswl
OSHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelictBue TrOpMOHOB. B3auMMOCBS3b HEpPBHOU U
SHIOKpUHHOU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. ITaBnos.

Tabmuer 1 cxembl: «OTHOKIECTOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl I[IBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB



IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HAaCeKOMBIX», «TkaHM pacTeHMID,
«KopueBrbie cuctembl», «Ctpoenue credmas», «CTpoeHHE IHCTOBOM IUTACTUHKMY», «TkaHu
KUBOTHBIX», «Ckener 4enmoBekay», «llnmeBapurenpHas cucrema», «KpoBeHOCHas cucreMay,
«/lpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BplienurenpHas cucreMa», « OHIOKpPHHHAA cucTeMay, «CTtpoeHue Mplmuey, «MMMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHue IulaHapun», «BHyTpeHHee CTpoeHHe A0XKAEBOrO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIkaomuxcs», «HepHasg cucrema nrTun», «HepBHas cuctemMa MIIEKONMTAIOINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMIpEnapaTshl OAHOKIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaXKHbIE PENapaThI
KUBOTHBIX, CKEJICThI I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
00opyAOBaHKE /1711 IEMOHCTPAIIMK TOYBEHHOT'0O U BO3/AYIIHOIO IUTAHUS PaCTEHU, paclieIIeHus
Kpaxmaiia ¥ OeJKOB 1oj AeHcTBUEM (EpMEHTOB, 000pyI0BaHHE JUIsl AEMOHCTPALIUU ONBITOB 110
U3MEPECHUIO JKU3HEHHOW EMKOCTH JETKMX, MEXAHU3Ma JIbIXAaTEJbHBIX JBWXKCHUH, MOJAEIN
TOJIOBHOI'O MO3ra Pa3jINYHbIX KUBOTHBIX.

JlaGoparopHas padoTa «l3yueHue TKaHel pacTEeHUI».
JlabopaTopHas padora «/I3ydyeHne TkaHel KUBOTHBIX.
JlaGoparopHas paboTa «l3ydyeHre OopraHoB LIBETKOBOTO PACTEHUS».
Tema 10. Pa3mHoxeHMe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHUS OPIaHU3MOB: Oecrioioe (BKJIIoUasi BEreTaTUBHOE) U M0JI0BOoe. Buabl
0ecrooro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYJILMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBwie kieTku, win rameThl. Meio3. Cragum Meio3sa.
IToBenenue xpomocom B Mernose. Kpoccunrosep. bruonoruyeckuid cMbICi Mel03a U TIOJIOBOTO
npouecca. Meio3 u €ro MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KuUBOTHBIX. llomoBble — kenesbl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. Cnepmartorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omo10TBOpEeHNE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

NnnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — 00Ha uz 2naguwvix npodiem smopuonocuu. Konyenyus mopgozeros u
Mmooenu mopgoeenesa. Ctaauu SMOpHUOreHe3a KUBOTHBIX (Ha MpuMepe JArymku). Jpobienue.
Tunel npoOnenus. [Jemepmunuposannoe u HedepMuHupoganHoe opobienue. bnacmyna, munv
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKONUTAIOMIUX. 3apOJIbIIIEBbIE JIUCTKH (TaCTPYJISLIMS).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE uyacTei
Pa3BUBAIOMIETOCS 3apOIbIia (IMOPHUOHATBHAS HHAYKIINS). 3aKiIa/IKa TUIaHa CTPOCHUS JKHBOTHOTO
KaK pe3yJibTaT UepapXUUYeCKUX B3aUMOACUCTBUII reHOB. BinsHue Ha SMOpHOHANbHOE pa3BUTHE
pasInYHbIX (PAKTOPOB OKPY’KAIOLIEH CPEIbl.



Poct um pasButue xuBOTHBIX. [locTamMOpuoHanpHBIM mepuon. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butme ¢ meramMopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSMOTO Pa3BUTHUA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. PaKTOpbl perysiuu pocTa XKHUBOTHBIX M ueinoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO PAa3BUTHS Y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxxenue u passutue pacrenuii. ['amerodur u crnopodur. Meiio3 B KH3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Meio3a. [lameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Yy
I[BETKOBBIX pacteHuil. OOpa3zoBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBI PETyISAIMA OHTOTE€HE3a Y PACTCHHUH U )KUBOTHBIX.
JdemoHcTpaumnu
Hoptpetsr: C. I'. Hapamun, X. [lneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3MHOKEHHE», « TUIBI OECIIOIOr0 pa3MHOKEHUS,
«Pa3MHOXKEHHE XJaMHJIOMOHANb», «Pa3sMHOXXeHUE »HBIJIEHB», «Pa3MHOXKEHUE THUAPHIY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SNUIEKICTKA U CIIEPMATO30UIa,
«OcHOBHBIE CTaJIu1 OHTOTeHE3a», «[Ipsimoe 1 HenpsiMoe pa3BUTHEY», «PazBUTHE MaliCKOTO JKyKay,
«Pa3Butne capanum», «Pa3Butme mnArymkw», «JIBOMHOE OIUIOAOTBOPEHHE Yy IBETKOBBIX
pactenuit», «CTpoeHHe CEMSH OJHOJOJBHBIX W JIBYJIOJBHBIX pPacTeHUI», «KU3HEHHBIN LMK
MOPCKOW KanycCThl», «JKU3HEHHBIN [IUKII MXa», « KU3HEHHBIN LUK MATOPOTHUKAY, « KHU3HEHHBII
[UKJI COCHBI».

O6opy10BaHKEe: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl AH1IEKJIETOK U CIIEpMaTO30U 0B,
MoJenb «L{uKIT pa3BUTHUS JIATYIIKIY.

JlaGoparopHass padora «M3ydyeHue CTpOEHHs TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckasn padora «BpisiBIEHHE NMPU3HAKOB CXOACTBA 3apOJIbIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

Jla6opaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIINX PACTEHUI.
Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hctopusi craHOBIIEHHST W pa3BUTHUS TEHETHMKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUY€HBIX B pa3BUTUU TeHeTWkH. Paborsr H.
K. Konsnosa, H. 1. Basuiiosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIC TEHETHUCCKUE ITIOHATHS U CUMBOJIEL. I OMOJIOTHYIHEIE XPpOMOCOMBEI, AJIJICTIbHBIC
T'CHBI, AJIbTCPHATUBHBIC IIPU3HAKU, I[OMHHaHTHBIﬁ u peI_[CCCI/IBHHﬁ IIPpU3HAK, TOMO3UrOTa,
TreTepo3nurora, 4ucrad JIWHHA, FI/I6pI/I}1BI, T'€HOTHII, q)eHOTI/IH. OcHOBHEBIE METOJbI T'CHCTUKH:
I‘I/I6pI/II[OJ'IOI“I/ILICCKI/II7I, HHTOHOFH‘{CCKI/II‘;I, MOHCKyHHpHO-FCHeTquCKHﬁ.

JdemMoHcTpanuu



[Moptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unmumuenko, H. B. Tumodees-PecoBckmii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBAHUD.

JladopaTopHasi padora «/lpo3oduina kKak 00BEKT FreHETHIESCKIX UCCIICIOBAHUIT.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpemuBanue. IlepBeiii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpuioB mepBoro nokojenus. [IpaBuno nomuHupoBanus. Bropoi 3akoH Menzaenss — 3aKOH
pacuieruIeHus TPU3HAKOB. [{uToNOrnYecKne 0OCHOBBI MOHOTHOPHIHOTO CKpelIuBaHus. | umoresa
YHUCTOTHI TaMeET.

AHanmusupyromee — ckpelmuBaHue.  [IpoMeXyTOUHBIM — XapakTep  HACIEJOBaHUS.
Pacmiennienue npu3HaKkoB IPU HETIOJIHOM JIOMUHUPOBaHUHU.

HI/IFI/I6pI/II[HOC CKpCIIUBAaHUC. TpeTI/Iﬁ 3aKOH MGHHCHH — 3aKOH HE3aBHCHMOI'O
HaCJICOJOBaHUs IIPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IG OCHOBBI I[I/IFI/I6pI/IIIHOF0 CKpCIIMBaHUs.

CHGHH@HHOC HACJICJOBAHUC ITPU3HAKOB. Pa6ote T. MopraHa. CuerieHHOE HaCJICJOBaHUC
T'CHOB, HAPYHICHUEC CUCIUICHHUA MCKAY 'CHAMM. XpOMOCOMHaSI TCOpHA HACICACTBCHHOCTH.

I'enetuka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHUs Iona. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM MOJ. ['eHeTuyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3sHaKoB, CHEIJICHHBIX € IIOJIOM.

l'enoTun kak nenoctHas cucrema. [lneroTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHoOXeCTBEeHHbII amienu3M. B3aumoneicTBue HeaeabHbIX TeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eneTnueckuit KOHTPOJIb Pa3BUTHA paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKaA, a TaKXC
(1)I/I3I/IOJ'IOFI/I‘-ICCKI/IX mponeccoB, MOBEACHUA U KOTHUTUBHBIX (i)YHKHI/Iﬁ I'eneTnmyeckue MeXaHNU3MBI
CI/IM6I/IOFeHe3a, MCXAaHU3MBbI BSaHMOHCﬁCTBHH «XO34UH — MapasuT» U «XO034HUH — MI/IKpO6I/IOM».
I'eHeTHYeCKHE aCIIEKTHI KOHTPOJII U U3MCHCHUA HaCHe}ICTBeHHOﬁ I/IH(bOpMaI_[I/II/I B ITOKOJICHUAX
KJICTOK 1 OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsl: I'. Menaens, T. Mopran.

Tabmauibl u cxemsl: «IlepBbrit 1 BTOpoi 3aKoHBl MeHnemns», « Tpetuit 3akoH MeHemns»,
«Ananuzupymoniee ckpeuuBanue», «HemonHnoe noMmuanpoBanue», «ClenieHHOE HaclleJOBaHUE

IPU3HAKOB y Npo3oduis», «I'eHetuka nona», «Kapuorun yenosekar, «Kapuorumn apo3oduisn,
«Kapuotun ntums», « MHOKECTBEHHBIN aJlIenu3M», «B3aumoaecTBue reHOBY.

OO6opynoBanue: MOJEINb Ui JEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPUIOB IIEPBOTO
NOKOJICHUS W PACIICIUICHHUs NPU3HAKOB, MOJAENH Ul JCMOHCTpPAlMM 3aKOHA HE3aBHCHUMOTO




HacJIeI0BaHMsl IIPU3HAKOB, MOJEIb I IEMOHCTPAIMH CLEIJICHHOTO HACIEJOBAHUS NTPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «po3odumar.

IpakTnyeckas padora «3yueHne pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

IIpakTuueckas padora «/3ydeHne pe3ynbTaTOB AUTHOPUIHOTO CKpPEIIMBAHUS Y
JPO30(DUITBD.

Tema 13. 3aK0OHOMEpPHOCTH M3MEHYHBOCTH

BzaumoneiictBue reHotuna u cpeabl npu popmupoBaHuu ¢denorumna. M3mMeHUMBOCTDH
npu3HakoB. KauecTBeHHbIE W KOJWUYECTBEHHbIE NpPHU3HAKU. BuUIbl  HU3MEHYHBOCTH:
HEHACIIeJICTBEHHAs] U HACJIEICTBEHHASI.

Monudukanrontnas U3MEHUUBOCTh. Ponb cpensl B hopMUpoBaHUM MOIUGUKAIMOHHON
u3MeHunBocTH. Hopma peaknuu npusHaka. BapuallMoHHBIM ps M BapuallMOHHAs KpuUBas
(B. Horanncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

T'enorunuueckass n3MeHUYUBOCTH. CBOWCTBA TE€HOTHIIMYECKOW W3MEHUYMBOCTH. BHUIBI
TEHOTHITMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MYTAIlHOHHAS.

Komb6unatuBHast n13MeHYMBOCTh. Mei03 U MOIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [IpeJiesIax OJHOrO BHU/A.

MyTranroHHass W3MEHYMBOCTb. BUIbl MyTalui: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIAepHBIE W IMTOIUIA3MAaTHYECKHWE MYTallUHU.
Comaruueckue W MOJOBble MyTauud. [IpuunMHBI BOSHUKHOBEHMS MyTalnuil. MyTareHsl U ux
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacinencTBeHHoi wu3MeHunBocTd (H.M. BaBuiioB). BHesnepHas HM3MEHYMBOCTh U
HACJIEACTBEHHOCTD.

Onueenemuxa u ONUSCEHOMUKA, pPOJlb SNUCEHEMUYECKUX qbaKmopoe 68 HaCNedo6aHuu u
usmerndusocmu d)eHomunuquKux NPU3HAKOB Y OPScaAHU3IMOE.

JdemoHcTpauuu
[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBumos.
Tabnauiel U cxembl: «Buapl HU3MEHUUBOCTHY, «MOAM(PUKAIMOHHAS HM3MEHUHUBOCTHY,

«KoMOuHaTHBHASI U3MEHYUBOCTHY, «Meito3y, «OmnonoTBopenney, «I eneTndeckue 3a00IeBaHus
yesnoBekay, « Buapl myranuin.

OO6opyaoBaHue: )KUBbIE W TepOapHbIe 3K3eMIUISIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IUYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTtopHasi  paodora «lccienqoBanne — 3aKOHOMEPHOCTEH — MOAM(PUKAIMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIMOHHOTO PsAJla U BApUAITMOHHON KPUBON.

IIpakTnyeckas padora «Myranuu y apo30¢huiibl (Ha TOTOBBIX MUKPOIIpEnapaTax)y.



Tema 14. I'eHeTHKa 4YeJ10BeKAa

Kapuotun denoseka. MexayHapoaHasi mporpaMma HCCIIEIOBaHUA T'€HOMa YeJIOBEKA.
MeTobl M3YYeHHS] TCHETUKH YETIOBEKA: T€HEAIOTHUECKU, ONM3HEIOBBIN, [UTOTCHETHICCKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHeTHuYeCKuid. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Yncie ¢ moMoupto TTHP-
aHanm3a. HacneacTBeHnHble 3a00eBanms YeoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MPEApaclOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHYECKUX 3a00JIeBaHUN deloBeKa. MeEaMKO-TeHETHYECKOe
KOHCYJIbTHUpOBaHKHE. CTBONOBBIC KJIETKHU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCIEeKThI
MCCJICI0BaHMH B 00J1aCTH pEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJICTOK.

I'enetnueckue (hakTopbl NOBHILIEHHONW YYyBCTBUTEIBHOCTU 4YE€JIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. ['eHeTmdeckas IpenpacrnoiokeHHOCTh

YCJIOBCKA K IIaTOJIOTHAM.

JleMoHCTpanuu

Ta6JII/IIH)I n CXCMBI: «KapI/IOTI/IH YCJIOBCKa», «MCTOIIBI HU3Yy4YCHUA TCHCTUKH YCIOBCKAY,
«I'eneTnyeckue 3a00I€BaHMS YETOBEKAY.

IpakTHyeckasi padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOM.
Tema 15. Cenrekuusi OpraHuzMoB

JlomecTukanuss M CeNeKnMsa. 3apoXKACHUE CENeKUUU U jaoMmecTukanuu. Yuenue H.
W. BaBunoBa o lleHTpax NpOUCXOXIEHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuid. Poinb
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHM M Mopoj *KHUBOTHbIX. CopT, mopoza, mITaMM. 3aKOH
TOMOJIOTHYECKUX PAIOB B HaCleICTBEHHOW u3MeHunuBocty H. M. BaBuioBa, ero sHayenue s
CEJIEKIIMOHHOM paboTHI.

MeTtob! cenekIMoHHOM paboThl. McKkyccTBEHHBII 0TOOP: MACCOBBIM U MHAWBU Ty alIbHBIH.
Oransl KOMOMHAIMOHHOHN cenekiuu. McnplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTUITY C TIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOp MO FEHOTHUITY C MIOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PamuanuoHHBI 1
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYyTallMii y KyJbTYpPHBIX ()OpM OpTraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEAAKTUPOBAHUS U METOI0B pekomOnHaHTHBIX JIHK s momyguenus
HCXOHOTO MaTepualia sl CEJIEKIUH.

[Tonyyenne monumuiongoB. BHyTpuBumoBas rubpuauzanms. bauzkopoacTBeHHOE
CKpelyBaHue, Wi UHOpuauHT. HepoacTBeHHOE ckpemuBaHue, Wik ayTOpuAuHr. ['eTepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALIUA.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeOIOYUL.

CoxpaHeHHE U HM3Y4YEHHME T'€HETHUYECKUX PECYpPCOB KYJbTYPHBIX PACTEHUN M UX JHUKHX
poauyeil sl co3JaHusl HOBBIX COPTOB U THOPHUIOB CENbCKOXO3SIICTBEHHBIX KYJIbTYp. M3yuenue,



coxpameHue u ynpasjieHue 2eHemuyecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMBICIOBLIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosbiX uoetl U
NEePCnEeKMUSHbIX MEXHOLO2UL.

JdemoHcTpaunu

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

Tabauiet 1 cxeMbl: «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOpa3Hsl KyJIbTyPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHX PSAJI0OB B HACIEICTBEHHOM H3MEHUMBOCTH», «METOIbI CEICKIHN,
«Otnanénnas rudbpuan3anusy, «MyTtareHesy.

JlaGoparopHas paboTa «/3ydyeHre COpTOB KyJIbTYPHBIX PACTEHHI M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaGoparopHas padora «/3yueHnre METOI0B CEJEKIIMU PACTEHUI.
IIpakTuyeckan padora «IIpuBrBKa pacTeHUIN».

Ikckypenst «OCHOBHbIE METOJbl U JIOCTHKEHUS CEJEKLUU PAacTeHUM M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (hepMy, COPTOUCHBITATENbHbIN yYacTOK, B TEIJIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEXHOJI0rUA U CHHTETUYECKAA OHOJIOTrHA

OOBEKThI, HCIOJIb3yeMble B OMOTEXHOJOTHHM, — KIETOYHBIE M TKaHEBbIE KYJIbTYpBHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepUCTUKa. TpaJullMOHHAas OWOTEXHOJIOTHA: XJeOoleueHue,
NOJy4YeHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuures. OOBEKThI
MUKpoOunosiornyeckux TexHosaoruil. [IponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Cozanue TEXHOJIOTMM W HMHCTPYMEHTOB  IEJIEHANpaBICHHOIO HM3MEHEHUS U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIyYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpeYarouecs B Mpupoe OMOCUHTETUYECKHE Ty TH.

Kinerounas mnxenepus. MeToapl KyJbTypbl KJIETOK M TKaHEW PaCTEHUN U >KMBOTHBIX.
Kpunobanku. Comarnueckass rubpuausanuss U comaTuyeckuii smOpuorenes. Mcmosib3zoBaHue
TaluIOuIOB B CEIIEKIMH PAcTeHUU. [lonyyenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJJOTBOPEHUE.
PekoHCTpyKIIMsST SHIEKIETOK WM KIOHUPOBAHHME >KUBOTHBIX. METOA TpaHCIUIAHTALUH SIEp
KJIETOK. TexHono2uu 0300po6ienus, KylbMueUpOSaAHUs U MUKPOKIOHATLHO20 PAZMHONICEHUS.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasi U TeHHasi MHKeHepusl. VICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYUPOBaHHUE
pexkomOuHanTHbIX JIHK. Co3z0anue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOW WHXEHEpUU. ODKOJIOTUYECKHE ¢ OTHYECKHE MpOoOJIeMbl TeHHOU
WH)XEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas mudponas meaununa. [TIP-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TCHOLEHTPHUYECKUI aHAIN3 TPOTEOMa YeIOBEKa ISl OLEHKH COCTOSHHS
ero 3/710poBbs. Mcrob30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus



JUISL pa3pabOTKH (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUM, CO3TaHMUS KOMIUIEKCHBIX
TKaHEW COYEeTaHWEM TEXHOJOTHH TpEXMEPHOTo OMOmpUHTHHTA U ckaddonauura s penieHus
3a/1a4 MePCOHAIM3UPOBAHHON MEUIIUHBI.

Co3naHue BEKTOPHBIX BAaKLMH C LI€JbI0 OOeclieueHUs] KOMOMHUPOBAHHON 3alUTHI OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJSAPHBIX MeXaHU3MOB (yHKuuonupoBanus PHK-
COJIepKAIMX BUPYCOB, BBI3bIBAIOIINX 0COOO ONAcHbIE 3a00JI€BaHUS YEJIOBEKA U AKUBOTHBIX.

JleMmoHcTpanuun

Tabmuiel ~ u  cxemsl: «/Mcnonb30BaHHe  MUKPOOPraHM3MOB B IIPOMBILIIEHHOM
IIPOU3BOICTBEY, «KieTouHas nHxeHepus», «I'eHHas HHKXEHEPUI».

JlabopaTopHas padora «/3ydeHne 0ObEKTOB OMOTEXHOJIOTHI).
[IpakTnueckas padora «IlosyyeHre MOJTOYHOKUCIIBIX TPOTYKTOBY.

Ikckypenus «bruorexHoaorus — BaxkHeas Npou3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)Y.

11 KJIACC
Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIeHHH B OH0JI0THH

OpomonmonHas Teopus Y. lapeuna. [Ipeanockuiki BOSHUKHOBEHUA AapBUHK3MA. JKU3HB
U Hay4Has aedarenbHocTh Y. JlapBuHa.

JBwxyue cuiabl 3BoiouuMd  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXXEHMSI OpTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, OoOppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTnyeckoit Teopuu 3somonnu (CTI). HelitpanbHas TeopHst 3BOTIOLNY.
CoBpemeHHas IBOJIIOIIMOHHAs OHoorus. 3HaUYe€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTeCTBEHHO-HAY4YHOM KapTUHBI MUPA.

JdemoHcTpauuu

[Moptpetel: Apucrorens, K. Jluanen, XK. b.Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe,
Y. HapsuHn, C. C. UerBepukos, U. 1. llImansraysen, Jx. Xongein, . K. benses.

Tabnuuer u cxembl: «Cuctema xuBoil mpupos! (o K. JIunuero)», «JlecTHHIIA KUBBIX
cymects (1o Jlamapky)», «Mexanusm (opMUpOBaHUS MPUCITOCOOTIECHUHN Y pACTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «Haxoaku Y. {apsunay,
«Dopmbl 60pBOBI 32 cymiecTBoBaHUe», «Iloposl romybeity, «MHoroobpasue KyabTypHBIX HopM
KanmycTel», «llopoabl JOMaImIHUX KHUBOTHBIX», «(Cxema o00pa3oBaHHs HOBBIX BHJIOB (IO
Y. HapBuny)», «Cxema COOTHOMIIECHHUS IBIKYIIMX CHUJ IBOJIONUN», «OCHOBHBIC TOJOKEHUS
CHUHTETHUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MuKpo3BOJIIOIUSA U €€ pe3yJIbTaThl

[Monynsuus kak saeMeHTapHasi €AuHUIA SBOMONUU. COBPEMEHHBIE METOJIbl OLIEHKH
TEHETHUYECKOTO pa3HO00pa3us U CTPYKTYphI MONyJsiuii. Mi3meHeHune reHooHaa MOMYISIIUN KaK



3JIEMEHTapHOE SBOJIIOIMOHHOE SBJICHUE. 3aKOH TeHeThYeckoro paBHoBecus JIx. Xapau,
B. BaiiaGepra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOJIONMH. MYyTallMOHHBIN Tpoliecc.
KomOunaTuBHast ©3MEHYHBOCTb. [{peli¢) reHOB — ciryuaiiHble HeHAIIpaBJIeHHbIE U3MEHEHHUS YaCcTOT
aieneid B nomyisinusix. D¢ dekt ocHoBarens. dpgexm Oymouinounoco copaviuika. CHudiceHue
2eHeMmuU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. Ilpossnenue sghghexkma Opetigha cenos 6
oonvwux u  manelx nonyiayuax. Murpanun.  M3omauus  momynsnui:  reorpadudeckast
(mpocTpaHCTBEHHAs ), OroJoTHYecKas (PEnpoIyKTUBHA).

EcrectBenHblii oTOOp — HampaBistomuii ¢gaxkrop sBosonur. POpMBI €CTECTBEHHOT'O
or0opa: NBHWXKYIIMHA, CTaOWIM3UPYIOUIMHA, pa3pbiBaomuil (qu3pyntuBHblii). IloigoBoit oTdop.
Bo3HHKHOBEHHE 1 3BOJIIOIHS COLUATIBHOTO MOBEACHUS KHBOTHBIX.

[TpucnocoOIeHHOCTh OPraHU3MOB KaK pPe3yibTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
MPUCTIOCOOICHMI y opranu3MoB. ApoMopdo3bl 1 uanoagantauuu. [lpumeps! npucnocobneHuit y
OpraHu3MoB:  MOpP(OJOTHUECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEICHYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BumoobpazoBaHue kak pe3ylbTaT MUKPOIBOIIOIHH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cnocoObl BHI00Opa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (PKOJOTHYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTeIbHOCTb 3BOIIOIIMOHHBIX IIPOIIECCOB.

MexaHu3mMbl (POPMHUPOBAHUST OHOIOTUIECKOTO pa3HO00pa3usl.

Ponp oaBOmIONIMOHHOW OMONMOTMU B pa3pabOTKe HAYYHBIX METOIOB COXpaHEHUs
Onopa3zHooOpazusi. MUKPOIBONIONUS W KOIBOJIONHS MApa3sUTOB W HMX XO03s5€B. MeXaHU3MBI
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdemoHcTpauuu
Ioprpetsl: C. C. YerBepuxos, O. Maiip.

Tabauie! 1 cxembl: «MyTallMOHHAs U3MEHUUBOCTBY, «[lomysiioHHas CTPYKTypa BUay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBHXKyIMe CHIBI  3BOJIIOLUN,
«OJKonoruyeckas M30JSIIMS MOMYJSUil ceBaHCKON ¢openn», «['eorpaduyeckas u30aALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «IlomyssiroHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(Cxema IeWCTBHS €CTECTBEHHOTO o0TO0opa», «Dopmbl OOpeOBI 3a
CYILLIECTBOBaHHEY, «MHycTpuanbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpOBUTENBCTBEHHAs OKpacKka XUBOTHBIX», «lIpemynpexnparomas OKpacka >XKMBOTHBIX»,
«®Duznonoruyeckue agantanun», «IIpucnocoOiIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «CTpykTypa Buaa B mnpupoge», «CrnocoObl
BugooOpa3oBanus», «l'eorpadpuueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«JKoNoruueckoe BHUI000pa3oBaHKEe BUAOB cUHUL, «llonmummounsl pacrenuit», «KamyctHo-
pelleuHblil THOPUI.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyyelsla MTHUI] U 3Bepeil ¢
NpUMeEpaMu Pa3InYHBIX MPHUCIIOCOOJICHH, dydella NMTHUI] U 3Bepei pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PAa3IMUYHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTa «BblsiBneHre U3MEHYUBOCTH Y 0COO€H OHOTO BUIAY.



JlabopaTopHasi padora «[IpucnocoGneHuss OpraHu3MOB H HMX OTHOCHUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(HOIIOTHIECKOMY KPHTEPUIO».
Tema 3. Makpo3BoIIO1IUS U €€ Pe3yJIbTaThl

Metonel  u3ydeHHs MakpodBomonuu. IlaneoHTonormdeckue MeETOABl  U3YyYEHHUS
sBosronuu. Ilepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpadpuyeckue meronsl u3yuyeHus osBomouud. CpaBHenue ¢aopsl U ayHb
MaTepuKOB U OCTPOBOB. buoreorpaduueckue odmactu 3emin. BUuap-oHAEMUKHN U PETUKTHI.

9M6pI/IOJ'IOFI/I‘leCKI/IC n CpaBHI/ITeJ'IBHO—MOp(i)OJIOFI/I‘IeCKI/Ie MCTOJbI M3YYCHHUA IBOJIFOLIUU.
I'eHeTnyeckne MeXaHU3MBI OBOJJIIOIIMM OHTOI'CHE3a U IIOABJICHHA S5BOJJIIOIIMOHHBIX HOBIICCTB.
I'omosornuHbie U aHAJIOTUYHbBIC OpraHbl. Py,I[I/IMCHTaprIe OpraHbl U aTaBHU3MBEI. MOJ'ICKy.TIprHO—
TCHCTUYCCKUC, OMOXMMHYECKHE u MAaTEMaTHUYICCKUC MCETOJBbI HU3Yy4YCHUA OBOJJIOINH.
I"'omosornyHbIE T'€HBI. COBpeMeHHHe MCTOJbI ITIOCTPOCHUS q)HHOl"eHeTI/ILIeCKI/IX JACPCBLCB.

XpOMOCOMHI)IC MyTalWH U 5BOJIIOUA 'CHOMOB.

OO0mue 3akoHOMEpHOCTH  (mpaBwia)  3BOMOUUU. [lpunyun  cmenvl  yHKYULL.
HeoOpaTuMocTh 3BOIIONUH. AanTuBHAs paauaiys. HepaBHOMEPHOCTh TEMITOB ABOJFOIIHH.

JleMoHCcTpanuu
Hoptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkenb.

Tabnuibl U cxeMbl: «DUIIOTEHETHYECKUH PSJ JOMAIN», K APXEONTEPUKC, «3BEPO3yObIe
amepby, «Creronedans», «Punnodurey, «CemeHHbIe MTanopoTHUKN», «buoreorpaduueckue
30HBI 3emin», «Jlpelid koHTuHEHTOB», «PenukThly, «HauanpHbie cTaguu >MOpHOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U aHAJIOTUYHBIE OpraHbDy, « Py TMMeHThI»,
«ATaBu3MBDY, «XpOMOCOMHBIC HAOOpHI YEIOBEKAa W IMMMMaH3e», «[J1aBHBIE HampaBiIeHUS
ABOIIOLIMNY, «O0IIIHe 3aKOHOMEPHOCTH YBOJIIOIIHNY.

O6ODVI[OB8.HI/IGI KOJUUICKIINH, rep6ap1x11z1, MYJSIZKH HCKOIIA€MbIX OCTATKOB OPraHU3MOB,
MYJISIKU TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB MW aTaBHU3MOB, KOJUICKIUH
HaCCKOMBIX.

Tema 4. [IpoucxoxiaeHue 1 pa3BUTHE KU3HU Ha 3eMJe

Hayunble TrUmoTe3sl NPOUCXOXKICHHUS KM3HM Ha 3emie. AOHOreHe3 M MHaHCIEePMUS.
JloHay4Hble TPEICTaBICHHUS] O 3apOXKACHUU >KU3HM (KpealuuoHHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnayutannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHBIE ATanbl HeOpraHN4ecKoi 3Bomtonuy. [lnanerapHas (reogorudeckas ) 3BOJIOLHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muiepa u I'. FOpu. O6pazoBanue nonuMepoB u3 MoHoMepoB. KoarepBaTHas runoresa
A. W.Omnapuna, tumorteza mnepBudyHoro OynboHa JIx. XomnaeitHa, TeHETHMYECKas THUIIOTE3a



I'. Ménnepa. Pubosumer (T.Yekx) m rumoreza «vmpa PHK» V. Tl'mnbepra. dopmupoBanue
MeM6paH 1 BOSHUKHOBCHUC IMTPOTOKJICTKH.

Hctopus 3emmum u Mmeroasl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ Meroasl. OTHOcuTenbHass M aOCOJIOTHAs  IE€OXPOHOJIOTHA.
I'eoxpoHoOnOrnyecKas mKaaa: S0Hbl, IPbl, IEPUOBI, SITOXH.

Hauanbnsie 3Tanel opranndeckor 3Bosround. 11osiBiieHre W 3BOIIOLMSA NEPBBIX KIIETOK.
Opomonusl Metabonu3Ma. Bo3HUKHOBEHHE MEpBbIX 3KOCUCTEM. COBPEMEHHBICE MHUKPOOHBIC
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. CtpomaronuThl. IIpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHne dykapuoT (cUMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoXeHue MHOTOKIETOYHBIX  OpraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIII
MHOT'OKJICTOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOLUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUM.
Beixon pactenuii Ha cymry. [losiBiieHue criopoBbIX pacTeHHM U 3aBOEBaHUE MU CcylIn. CeMEHHbIE
pacrenus. [IponcxoxaeHUe IBETKOBBIX PACTEHUMN.

OcHOBHBIE ATamnbl 3BOJIONHUHU XUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIMS TTO3BOHOYHBIX. [IponcxoxaeHne ampuOuil 1 penTHIIni.
[Tpoucxoxaenue MiekonuTalmuXx U ntull. [lpuHnun kmoyeBoro apomopdosa. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe %u3HM Ha 3eMJIe 110 3paM U IEPUOAAM: apXeH, TPOTEPO30H, MAIE0301, ME3030H,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJorH4eckux nporeccon. [losiBneHune u pacuser
XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHs M BJIMSHHE Ha ra3oBbIil cOCTaB
aTMocdepshl.

MaccoBbie BbIMHUPAHHA — 3KOJOTMYCCKUC KPHU3HUCHI MPOLIIOro. HpI/ILH/IHI)I n CICOCTBUSA
MaccoBbIX BbIMUpaHHi. COBpeMEHHBIH SKOJOTHUECKUN KpU3HC, ero ocobeHHocTu. I[Ipobiema
coxpaHeHHus Onopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucTteMa opraHuyeckoro mupa. IlpuHuunel kinaccudukanuy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpauuu

[Moptpetel: @. Penu, JI. Cnamnannanu, JI. [Macrep, U. U. MeunukoB, A. W. Onapuh,
Jx. Xongeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabauiet u cxembl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [Tactepa mo u3yueHuto
caMo3apoJeHus knu3HW», «Cxema ombita C. Mumepa, I'. FOpw», «OTanel HeopraHudecKkou
ABOJIOIMNY, «I'eoxpoHosiornyeckas mkanay, «HavdaibHble 3Tanbl OPraHUYECKOW IBOIIOLIMNY,
«Cxema 00pa3oBaHUsI DYKapUOT MyTEM cuMOnoreHe3ay, «Cucrema skuBoi mpupoab», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PunnopuTe», «OIHOKIETOUYHBIE BOJAOPOCINY,
«MHoroknerounsle Bojgopocian», «Mxu», «llanmopotHukmu», «l'omocemMeHHBIE pacTeHUs,
«Opranbl 1IBETKOBBIX pacTeHHi», «Cxema pa3BUTHUA >KUBOTHOTO MHpPa», «ApoMOpQo3sl
KUBOTHBIX», «[Ipocteitmme», «Kumeunononoctueie», «llnockue yepBu», «HUaeHUCTOHOTHEY,
«PwI10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «Iltunby, «Mnekonuraromue», «Pa3Butne




KU3HU B apxeuickou spey», «Pa3BuTue XU3HM B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
NIaJIC030MCKOM dpe», «Pa3BuUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTHe )KU3HU B KAHHO30MCKOU
ape», «COBpeMEHHAsi CUCTEMa OPTaHUYECKOT0 MUPay.

O60DVZ[OB&HHCZ rep6ap1/m paCTeHI/Iﬁ pPa3iIMYHbBIX OTACIOB, KOJUICKOWUHM HACCKOMBIX,
BJIQJKHBIC TIIpCMapaTbl XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIMU HIJTIOKOXHUX, CKCJICThI
IIO3BOHOYHBIX JXUBOTHBIX, 4Yydf€jia ITHUL H 3Bepeﬁ, KOJIUICKIINU OKaMeHCHOCTeﬁ, ITOJIC3HBIX
HCKOIIAaCMbIX, MYJIAKH OPraHUYCCKUX OCTATKOB OpPraHU3MOB.

BupryanbHas JadopatopHas padora «MojenupoBanue onbsiToB Musuiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOTO CHHTE3a OPraHUYeCKUX COSIMHEHHM B IEPBUYHON aTMochepe».

JlaGoparopHass pabora «/3yyeHue M ONHMCAaHHWE MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnyeckass padora «M3yyeHrne o0coOEHHOCTEW CTPOCHUS PACTCHHM pas3HbBIX
OTJICJIOBY.

IIpakTnyeckas padora «/3ydenne 0cCOOCHHOCTEH CTPOSHUS ITO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IlpoucxoxkaeHne 4eji0BeKa — AaHTPOIOTeHe3
Pazgensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBJIEHHE NPEACTABIECHUN O IPOMCXOXKIECHUU 4YEJIOBEKA. PEeIMIvo3HbIE BO33PEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBo 4yenmoBeka ¢ OKMBOTHBIMH. CHCTEMaTHUECKOE TIOJOXKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBa UENOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIorHuecKue,
AMOpHOTOTHYECKHEe, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHuUeckre. OTIUYHMs 4YeloBeKa OT
JKUBOTHBIX. [IpAMOXO0KI€HHE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme cuibl  (pakTopbl)  aHTpoOHOreHe3a: OWOJIOTUYECKHE, COLUAJIbHBIE.
CooTHorieHre OMOJIOTHYECKUX M COLMANBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBbIE CTaIMM aHTPOIIOreHe3a. PaHHMe yenoBekooOpazHble 00e3bsiHbI (ITPOKOHCYJIbI)
U paHHHE TIOHTHIBI — O0IIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JIOJIeH. ABCTPATIONUTEKU —
JIBYHOTHE MpeaKu JroAeil. YeroBek yMesbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemnoBek
IPSIMOXOJISAIINI M TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001IMii MpeoK HeaHAePTaIbCKOTO YEJIOBEKa U YEJIOBEKa Pa3yMHOT0. YenoBeK HeaHIepTaIbCKUI
Kak BHUJ JIFOJEH XOJIOJHOrO KiauMmara. YernoBeK pa3yMHBIA COBPEMEHHOI'O THUIA, AEHUCOBCKUMN
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mipeaenamMu Adpuku. [laneoreHeTnka u majeoreHOMHUKa.

DOBOJIIOLIUSL COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJISAIMIX YEIOBEKa.
MyTtannonssiit poriecc U noaumopdusm. [lomysioHHbIe BOIHBI, Ipeil() reHoB, MUTpaLus U
«3(h ekt ocHOBaTENS» B MOMYJIIIHUAX COBPEMEHHOT'O YEJIOBEKA.



UYenoseueckne pacel. [lonsitue o pace. bombmme pacel: eBporieouiHas (€Bpa3uiickas),
aBCTpaIO-HErpouIHAsl (9KBATOpHUAJIbHAS), MOHTOJIOWHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBUSAM OKpY KaroLIeH
cpensl. Bnusiaue reorpaduyeckoil cpensl v apedda reHoB Ha MOPQOJIOTUIO U (HU3HOIOTHIO
YeJI0BEKa.

MeXIUCIUTUIMHAPHBIE METOAbl B (U3MUYECKON (OMOJIOTUYECKOW) aHTPOIIOIOTHH.
OBOJIIOLIMOHHAS ~ AQHTPOMNOJIOTUS W MAJCOAHTPONOJIOTHUA  YEJIOBEYECKUX  IMOIYJISALIMIA.
buoconmaneHble  HWccienoBaHUA ~— OPUPOABI  yenoBeka.  McciemoBaHuE — KOBOJIKOLHMH
OMOJIOTMYECKOIr0 1 COLIMAIILHOIO B YEJIOBEKE.

JleMoHcTpanuun
Ioptpetst: Y. JdapBun, JI. JIuku, A. A. Porunckuit, M. M. ['epacumos.

Tabmuubl ¥ cxeMbl: «MeToapl  aHTpomojiorun», «['0JIOBHOM  MO3r  YeloBeKay,
«YenoBekooOpaszHble 00e3bsiHBI», «CKeleT YeloBeKa M CKeNeT IMMMIaH3e», «PyIuMeHThl u
aTaBU3MBbI», «/[BIKyIIME CHUIIBI aHTPOMOTreHe3a», «DBOJIIOIMOHHOE JPEBO YEIIOBEKaY,
«ABCTpasIONUTEK», «YemoBek yMenbli», «HenoBek mpsaMOXoasaiiuiy, «J{eHUCOBCKUN 4eT0BEK»
«Heangepraneupy, «KpomanboHIb, «lIpenku yenoBeka», «ITambl IBOJIIOIUU YEIIOBEKAY,
«PacspI yenoBexay.

O6opyoBaHue: MyJISKA OKAMEHEJIOCTeH, MPeIMETOB MaTEepUaIbHOU KYJIbTYpPhl IPEIKOB
YelioBeKa, penpoayKiuu (pororpadun) KapTUH ¢ MEPOTOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (ororpadmu HAXOJOK HCKOMAEMBIX OCTaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIETb deperna 4eloBeKa M yeperna HIMMIIaH3€, MOJEeNb KUCTH 4YelIOBEeKa U KHUCTH
HIMMIIaH3€, MOJIEJIHM TOpCa MPEJKOB YEIOBEKa.

JlaGopaTopHasi padora «/3ydyeHne OCOOCHHOCTEW CTPOCHMSI CKeJleTa 4YelIOBeKa,
CBSI3aHHBIX C MPSMOXOKIECHUEM.

IIpakTuyeckasi padora «M3yueHue sKOIOTMYECKUX aIANTALNI YETOBEKAY.

Tema 6. Dkosormss — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKpY:Kalue cpenoii

3apoxaeHue W pa3BuUTHE OSKojoruu B Tpyaax A.I'ymbGonsara, K. @.Pymse, H.
A. CeseproBa, J. I'ekkensi, A. Teracnu, B. H. CykauéBa. Paznmensr u 3amaun skosnoruu. CBs3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Mertoab! skosoruu. IloneBsle HaOMIOAEHUSA. DKCIEPUMEHTBI B 3KOJOTHH: MPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY>KAIOIIEH CpeJlbl: JIOKaJbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HavYeHHE SKOJIOTMYECKUX 3HAHUW IS YelIOBEeKa. DKOJOTMYECKOEe MHUPOBO33PEHHE KaK
OCHOBa CBfA3€H uYenoBedecTBa € NpUpood. DOPMUPOBAHME HKOJOTMYECKOW KYJIBTYpbl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.



JleMoHcTpanumn

Hoptpetsr: A. 'ym6onbar, K. @. Pynse, H. A. CeeprioB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxembl: «Pazgensr sxonorun», «Meroasl sKoJg0orun», «Cxema MOHMUTOPUHTA
OKPYXAaIOIIEH CpeabDy».

JlaGoparopHas padoTa «/3yueHre METOI0B IKOJOTHUECKUX UCCIECTOBAHUINY.
Tema 7. Opranu3msl 4 cpea o0UTAHUS

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH HX JeiictBus. Kiaccudukarus
9KOJIOTUYECKUX  (hakTopoB:  aOuoThyeckue, OHOTHYECKHUE, aHTpornoreHHsle.  OOuue
3aKOHOMEPHOCTH JACUCTBHs dKoyorudeckux (akropos. IlpaBuno mmaumyma (K. Hlnpenrens,
10O. JIn6ux). TosepaHTHOCTH. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue GakTopsl. CBET Kak dKOJOrHUecKri Gaktop. JlelicTBHE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TIPYIIBl PACTCHUM M JKUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. DoTOnepruoiu3m.

Temmeparypa kak skomorumueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHH3MBI.
IToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTs kak akonoruyeckuit Qaxrtop. I[Ipucnocobnenuss pacTeHU K MOAIEP>KAHUIO
BogHOro Oananca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHUIO K Boje. [IpucnocoGneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpPraHW3MOB: BOJHAasl, Ha3eMHO-BO3AYLIHAs, MOYBEHHAs, INyOMHHas
NOJNOYBEHHAs, BHYTPHOpraHu3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTU cpel OOuTaHUsA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue purmbl. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

XKuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHOH (hopme. JKu3HeHHBIE POPMBI
pacTeHuil: JepeBbs, KyCTapHUKH, KYCTApHHYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE TpPAaBHI.
Kuznenusle (GOpMbI KUBOTHBIX: TUAPOOHMOHTHI, TE€OOHMOHTHI, a’3pOOHOHTHL. (OcoOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne Qakropel. Buabpl OHOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHIIUS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapa3utusm, Koomeparus, MyTyalin3M, KOMMEHCATH3M
(KBapTUpAHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoneHCTBUS  (TOMHUYECKUE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aWMOJICHCTBUU I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpUHIINTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpauuu

Tabmuibl 1 cxembl: «IKkosornueckue GakTopsny, «CBETOBOM CHEKTP», « IKOJIOTHUECKHUE
TpyHOIibl )KUBOTHBIX IO OTHOMICHUIO K CBCTY», <<TeHJIOKp0BHLIC KHUBOTHBICY, «XOJIO,Z[HOKPOBHLIC
KUBOTHbIE», «DU3NOIIOTHYECKUE aJaNTallud >KUBOTHBIX», «Cpeabl OOHTaHUS OPraHHU3MOBY,
«buonornyeckune puTMbD, « KuzneHHbie GOpMBI pacTeHHI», « Ku3HeHHbIE (POPMBI JKUBOTHBIX),




«DKocucTeMa MMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jsecay, «llenu nutanusy,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «Kommencammsmy.

Ob6opynoBanue: repOapuu pacTeHUH W IKUBOTHBIX, TMPUCIOCOOJICHHBIX K BIUSHHUIO
Pa3IMYHBIX  JKOJIOTUYECKUX  (AKTOPOB, TepOAPHH  CBETONIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOCIMBBIX PACTECHHM, CBETONIOOMBBIC, TEHETIOOWBBIE M TEHEBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repoapuu U KOJIICKITH TeTUIOMI0OUBBIX, 3MMOCTONKHX, MOPO30YCTONYHBBIX PACTCHHIA,
qyyyerga NTUI] M 3Beped, repOapuu pacTeHHid, OTHOCSIIUXCA K THUrpopuTaM, Kcepoputam,
Me30(¢uTaM, KOMHATHBIC PACTCHUS TaHHBIX TPYIII, KOJUICKIIUH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TepOapuuM M KOJJICKIMH PAaCTCHUH W JKMBOTHBIX, OOJaNalomuX dYepTaMu
NPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MCHEHUSIM YCIOBHW JKU3HHU, TepOapuu ¥ KOJUICKIIMU
pacTeHU M KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIUU KUBOTHBIX, YYaCTBYIOIIUX B
Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JladopaTopHasi pabora «BrlsiBneHne npucnocobieHnii OpraHu3MoB K BIUSHUIO CBETa.

JlabopaTopHnasi pa6ora «BpIsBICHHE NPUCTIOCOOJICHUI OpPraHWU3MOB K  BIIASHUIO
TEMIIepaTyphI».

JlabopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH pPACTEHUH U3 Pa3HBIX MECT
0oOUTaAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJOTHYECKHE XapaKTePUCTUKH momysiuu. [lomymsmus kak Ouonornyeckas cucremMa.
Pons HeomHOpoaHOCTH cpenbl, U3HUECKUX OapbepoB U OCOOCHHOCTEW OWOJOTHH BHUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJisiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YHUCJIEHHOCTD, IJIOTHOCTH, BO3pAacTHas M IMOJOBast CTPYKTypa, POXKAA€MOCTb, IMPHUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DOkosornyeckas CTpyKTypa nonmyisiuu. OLeHKa YMCIEHHOCTH MONyJsiuu. J[MHamuka
HOMYJISIUK U €€ perynauus. buortnueckuil moteHMan nonyasuuu. MoaenupoBaHie TMHAMUKH
nomynsanuu. KpuBble pocTa ducieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perynsnus
YUCIIEHHOCTH MOMYJSUI: poiib (aKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJornyeckue crTpaTeruu BUJIoB (1- u K-crparterun).

ITonatue 00 5kojoruyeckoi Huiie BuAa. MectooOuTaHue. MHOroMepHas MoOENb
skonornyeckod Humm Jx.M. XarunHcona. Pa3mepsl skonornyeckoi HAmM. [loTeHnmaneHas u

pcaii30BaHHAass HUIIN.

Bun kak cucrema monmynsuuid. Apeanbl BUJIOB. BuUIbl MU MX KU3HEHHBIE CTPATETHH.
DKOIOrnYeCcKre SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MWIpallMid JKUBOTHBIX. buosormdyeckue wWHBa3UU
qy’KEpPOJIHBIX BUOB.

JdemoHcTpauuu

oprper: Ix. . XaTyuHCOH.

Talnuiel ¥ cxeMbl: «DKOJOTHUECKUE XaPaKTEPUCTUKH ONMYJIImny», «[IpocTpancTBeHHas
CTpPyKTypa mnonyisinun», «Bo3pactHele mnupamuael nomyiasiuum», «CKOpPOCTh 3aceieHust



MOBEPXHOCTU 3€MJIM Pa3IMYHBIMH OpraHudMaMu», «Mozenb 53KoJIorudeckor Humum JIxK.
N. XarunHcoHay.

O6opynoBanue: repOapuu paCTCHUA, KOJJIEKIIUN )KHBOTHBIX.

JlabopaTopHasn padota «IIpucrnocobieHus ceMsiH paCTeHUN K pacCeICHUION.
Tema 9. Jkosiorusi cood1ECTB. IKOJOTHYECKHUE CUCTEMBbI.

CooO0riecTBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3M MEXAy OpraHH3MaMHu B
OuoILEHO3E.

Okocuctema kak OTKpeiTasgs cuctema (A. JDk. Tencnu). DyHKIMOHAIBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MIPOAYLEHThl, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHH.
Tpodudeckue nenu U cetu. AGuoTndeckue OOk 3KocucTeM. [10UBBI M WITBI B 9KOCHCTEMaX.
KpyroBopoT BeIeCTB 1 MOTOK YHEPTUU B SKOCUCTEME.

OcHoBHBbIE [TOKa3aTeau 3KocucTeMbl. buomacca u npoaykuus. JK0I0ruyecKrue nupamMuabl
quces, OMOMacChl U SHEPTUMU.

Junamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBlieHHbIE 3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccud. [lepBUYHBIC H
BTOpPUYHBIE CYKIIECCHM M UX NPUYUHBL. AHTPOIOTEHHbIE BO3JCHCTBUS Ha CYKIIECCUU.
KnnmakcHoe coobmectBo. buopa3zHooOpasue u IMONHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTU COOOILIECTB.

IIpuponHble KOCUCTEMBI. JKOCUCmeEMbl 03Ep U peK. DKOocucmemvl MOpeli U OKeaHos.
IKocucmemvl myHoOp, 1ecos, cmeneil, nyCmbiHb.

AHTpOHOFeHHHe OKOCHUCTCMBI. AFpOBKOCI/ICTCMa. Ar POLCHO3. Pazanums MCKAY
AHTPONOTCHHBIMHU U IMPUPOJHBIMH SKOCHUCTCMAMMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iopa u dayHa.
CunaHTponu3anusi ropojckoi ¢ayHel. buomormdyeckoe u  XO3AHCTBEHHOE 3HAYEHUE
arpo3’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHMSI  OCHOBHBIX  B3aMMOJCHCTBHM  OpraHU3MOB B
sKocucTeMax. Ponbv  kackaomoco spgexma u 6udos-30udpuxamopos (Kiouesvix 6udos) 6
@ynryuonuposanuu skocucmem. [lepeHOC SJHEPTHU U BEIIECTB MEKIY CMEKHBIMU YKOCHCTEMAMH.
YCTOHYMBOCTh OPraHU3MOB, TMOMYJISIIUA M 9KOCHCTEM B YCIOBUSIX CCTECTBCHHBIX U
AHTPOINOT€HHBIX BO3JICHCTBUI.

Mexanuszmvl  6030eticmeust 3612p}13H€H1/l12 PA3HbIX MuUunoe6 Ha Cy60p2€lHu3M€HHOM,
OpP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJOSUHUECKO2O
HOPMUPOBAHUA AHMPONOSEKHO20 6030elicmeusl. Metonmonorus MOHUTOpHHTAa CCTCCTBCHHBIX U
AHTPOIIOTCHHBIX OKOCUCTEM.

JdemoHcTpauuu

Hoptper: A. Ix. Tencnu.



Tabmauibl u cxembl: «CTpyKTypa OHOIICHO3a», « DKOCHCTEMA IIHPOKOJIUCTBEHHOTO JIECay,
«JKocucTemMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYIIbI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTB B 3kocucteme», «llemm mnwmTaHus (macTOWIIHAS, ETPUTHAs)»,
«JKoJIoTUYeCKasi MUpaMKIa YUCEID», « DKOJIOrudYecKas nupaMuia OuomMaccob», « JKOJIOrudecKas
nupamua sHeprun», «OopazoBanue 6oota», «IlepBuunas cykueccus», «BoccTaHoBIeHHE JTeca
MocJIe MoXxapa», « JKocucTeMa 03epay», « ArpoleHos», «KpyroBopoT BeuecTB U MOTOK IHEPTUU B
arporieHo3e», «IIpumepsr ypboskocucTem.

O6opynoBanue: repOapu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yyuyerna NTHUI] U 3BEpei,
repOapuu KyJIbTYPHBIX H JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIEITh YKOCUCTEMBI.

IpakTnueckas padora «/3yyeHue u onrcanue ypooIKOCHCTEMBD).

HaﬁopaTopHaﬂ paGOTa «I/IsyquHe paSHOO6paBI/I5{ MCJIKHNX ITIOYBCHHBIX YJICHHMCTOHOT'UX B
PAa3HBIX SKOCUCTEMAX).

IOKCKYpcHs «IKCKYypCHsl B TUITUYHBIM OHoOreoreHo3 (B ayOpaBy, Oepe3HsK, €JIbHHUK, HA
CYXOJIOJIbHBIN WM IOWMEHHBIH JYT, 03€p0, O0JI0TO)».

DKCKypeHs «IKCKYPCHS B arpo3KOCUCTEMY (Ha MOJIC WK B TEIIMYHOE X035SHCTBO)».
Tema 10. buocdepa — riiod6anbHas IKocucTEMA

buocdepa — obmernmanerapHas 00oj0ouka 3eMId, TJe CYIISCTBYET WM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax O. 3rocca. Yuenue B. WM. Bepnaackoro o
6uocpepe. Obnactu 6uocdeps u e€ cocras. Kupoe BemecTBo OHochepsl U €ro PYHKIHUH.

3aKkOHOMEPHOCTHU cytiecTBoBaHus Ouocheprl. OcobeHHOCTH OHMochephl Kak rio0aabHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OroreoXMMHYECKHEe HUKIIBI (Yriieposa, a3ota). PUTMUUHOCTD siBJIeHUH B Onocdepe.

3onanbHOCTh OMochepsl. [TonsTHe 0 GnoMe. OCHOBHBIE OMOMBI CYIIN: TYHJIPA, XBOWHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIEca,
BbICOKOTOphsi. Kitumar, pacTUTenbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CtpykTypa W (QYHKUUS >KUBBIX CHCTEM, OII€HKAa HX PECypCHOro MOTEHIHada |
O6rochepHbIX PYHKITHIA.

JdemoHcTpauuu

Hoptpetsr: B. U. Bepuaackuii, 3. 3rocc.

Tabauiet u cxeMmsr: «I'eocthepst 3emnm», «KpyroBopot azora B mpupoae», «KpyroBopor
yriepoaa B mpupoje», «KpyroBopor kuciopoaa B mpupoae», «KpyroBopoT BOIBI B PHUPOIEY,

«OcHoBHBIE OMOMBI cy1TnY, «Knnmatudeckue nosica 3emin», « Tynapay, «Taiiray, «CMeniaHHbINH
necy, «lIIupokonucTBeHHbIN Jecy», «Crenby, «CaBaHnHay, «I1ycTbiHDY, « Tponudeckuii gecy.

ObopynoBanue: repoapuy paCTeHUN Pa3HBIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YestoBek M OKpYyKawIIas cpeaa



DKOJIOTHYECKUE KPHU3UChI W WX MNpUYUHBL. BosmelicTBue denoBeka Ha Owuocdepy.
3arpsi3HeHUE BO3yIIHOM cpenibl. OxpaHa Bo3ayxXa. 3arpsi3HeHre BOJHOM cpebl. OXpaHa BOIHBIX
pecypcoB. Pazpymienue nousl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiinMara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTEIbHBIA M JKMBOTHbIM Mup. OxpaHa
PACTUTENBHOTO M KMUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXpaHbl MPUpoJibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl ¥ 300J0THYSCKHE
MapKH.

OcHOBHBIE MPUHIUITBI YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPObl. PanronansHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJBHBIX 3KOJOTHYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEpOSITHbIEC OCIIEACTBHUSL.

PazButune METOJI0B MOHHUTOPHUHTA pa3BUTHSA ONACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmnule UCCne008ansl nepexooa K pecypcocbepezarowell u
KOHKYPEeHMOCNOcobHot  3Hepeemuxe. buonocuueckoe  pasnoobpazue  u  b6uopecypcuwl.
Hayuonanvuvle ungopmayuonnvie cucmemsi, obecneuusaroujue 0ocmyn K uHgpopmayuu no
COCMOSIHUIO OMOENbHBIX 8UO08 U IKOcucmeM. OCHOBbI IKOpeaburumayuu IKoOCUcmem u cnocodoos
b60pvOLL ¢ buonospescoenusmu. Pexoncmpykyus MOpeKUx u HA3eMHbIX 9KOCUCTHEM.

JleMoHCTpan M
Tabmuubl W cxewmbl: «3arps3HeHue aTtMocdepbl», «3arps3HeHHE Tuapochepb,

«3arpsi3HeHHe Mo4UBbIY, «[lapHuKoBEIi 3 ek, «Ocob0 oXpaHseMbIe IPUPOTHBIC TEPPUTOPUNY,
«Mogenu ynpasisieMOro MUpa».

OOGopynoBanue: ¢hotorpaduu oxpaHsieMbIX pacTeHHI U KUBOTHBIX KpacHoit kauru Poccutickoi
®enepanuu, KpacHol KHUIM peruoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJibTaTaM OCBOCHHSA OOYUYaIOUIUMUCS
IpoTrpaMM CpeaHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMBI 1O OHMOJIOTHH BBIICIICHBI
CIIEAYIOUINE  COCTAaBIIAIOIIME: OCO3HAHHUE OOYYaIOUIMMHUCH  POCCHHCKOM  IpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIIBHOCTH u
CaMOOINIPENENIECHHUIO, Haluyue  MOmueayuu X 00y4eHuIo OuoIIOruN, YeneHanpasieHHoe
paseumuye BHYTPEHHUX yOeXKICHUN JTMUYHOCTH HAa OCHOBE KJIFOYEBBIX [IEHHOCTEN U HCTOPUYECKUX
TpaAuLUi pa3BUTUS OHOJOTMYECKOrO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUAIOIUXCS
PYKOBOJACTBOBATLCS B cBOEH ACATCIIBHOCTU ICHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, IMIPUCYITUMHU
CUCTEME OMOJIOTMYECKOTO o0pa3oBaHusl, Hanuyue npasoco3HaHus IKOJIOIHIECKON
KYJIBTYPBl, CHOCOOHOCMU CMABUMb LIETU U CTPOUTD KU3HEHHBIE TUIAHBI.



JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrpaMMbl IO OMOJIOTHH AOCTUTAIOTCS B €IUHCTBE
yq€6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJITYPHBIMU, UCTOPHUUECKUMHU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMU B
o0ImiecTBe MpaBWIaMH M HOPMAaMHU MOBEACHHS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMA,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aWMHOIO
YBOXEHUs, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACJIEOUI0O U TpaJulUsaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS y4eOHOTO MpeaMeTa « BHonorusy ToMmKHBI OTpakKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON I[IEHHOCTHBIX OPHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKICHUI, COOTBETCTBYIOLIUX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEILHOCTH B IMPOIIECCE peaTnu3allMi OCHOBHBIX
HAIpPaBJIEHUIN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMK  OOYydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IpaB M O0O0sS3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTU IIpHU CO3JaHHUU y‘-Ie6HI)IX IIPOCKTOB,
peHICHUN y‘le6HI>IX W MO3HAaBATCJIbHBIX 3a/a4, BbIIIOJJTHCHUU OMOJIOTUYECKUX 9KCIICPUMCHTOB;,

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMCHUC YUUTBIBATH B CBOUX ,[[eI\/’ICTBI/IHX HCO6XO):[I/IMOCTL KOHCTPYKTUBHOI'O
BSaHMOILGI\/JICTBI/ISI J'IIOI[CfI C pasHbIMUA y6€)KI[€HI/I$IMI/I, KYJbTYPHBIMU LNEHHOCTAMU U COLMAJIBHBIM
ITOJIOKCHHUEM,;

TOTOBHOCTbL K COTPYAHHUYCCTBY B IIPOLECCC COBMECTHOI'O BBIIIOJIHCHUA yLIC6HBIX,
MMO3HABATCIBbHBIX W HCCICAOBATCILCKUX 3aaa4d, YBaXUTCIIBHOTO OTHOWICHUA K MHCHHUIO
OIIIOHCHTOB IIpU 06CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COACPIKAHUSA,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomMHOMN, TOpAOCTH 3a CBOM KpaH, CBOIO

Ponuny, cBOI S3BIK M KYJIBTYPY, MPOIILIOE M HACTOSIIEE MHOTOHAITMOHATIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUWE K [PUPOJAHOMY HACICAMI0 U IaMATHUKAM IIPUPOJBI,
JOCTH>KEHUSAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIQJl POCCHHCKHX YYEHBIX B CTAHOBJICHHEC W Pa3BHUTHE
6I/IOHOFI/II/I, IIOHNUMAaHUA 3HAYCHUA 6I/IOJ'IOI‘I/II/I B IIO3HAHHWU 3aKOHOB HpI/IpO,Z[BI, B )KU3HU YCJIOBCKA U
COBPEMEHHOTO O0IIECTBa;



uzeliHas yoexx 1€HHOCTh, TOTOBHOCTb K CITY’)KEHHIO 1 3anute OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOT0 HApPO/1a;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTD OIICHUMBATh CUTyallUlO U IIPUHHUMATh OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS LUEHHOCTEM CEMEMHOM KW3HU B COOTBETCTBUU C TPAAULIMSAMU HAPOJIOB
Poccum;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOILEHUE K MUPY, BKJItOYasl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHNE AYMOLIMOHAJILHOTO BO3ACUCTBUSA JKUBOM IpUupoabl U eé OCHHOCTH,

TOTOBHOCTBb K CAMOBBIPAKCHHUIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
KadyeCcTBa TBOp‘{eCKOfI JIMYHOCTH,

5) pusuyeckoro BocnuUTaHUA, (GOpMHPOBAHMA  KYJbTYPbl  3[10POBbSI U
3MOLHMOHAJIBHOIO 0JIArONOJIYYHs:

MMOHMMAaHUE W pealih3als 3JJ0pOBOro u 0e30macHoro odpasa Ku3Hu (3710pOBOE MUTAHUE,
cOONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHH U OTABIXA,
peryisipHas (u3udYecKkas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE [IEHHOCTU TMPaBWJI WMHIUBUIAYaJbHOTO U KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIFOCH;

OCO3HaHUE MOCJIEJCTBUI U HENPUITHUS BPEIHBIX NMPUBBIUEK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

6) TPY10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPy, OCO3HAHHUE IIEHHOCTH MacTEePCTBA, TPYI0JIIO0HE;

TOTOBHOCThL K  AKTUBHOH  JEATEIHLHOCTH  TEXHOJOTMYECKOM W COIMAILHOHU
HAPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITENTHHO BBITIONHSTH

TaKYyIO ACATCIbHOCTD,

MHTEpEC K pa3iuyHbIM chepaM npodecCHOHANBHOM AeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TITAHbI,



TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPA30BAaHUIO HAa MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

HKOJIOTHYECKH 11€JIec000pa3Hoe OTHOIICHHE K MPUPO/IEC KaK HCTOUYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHNS;

MOBBIIICHUE YPOBHS HKOJOTHYECKON KyJIbTYphI: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY KAIOIIEH CPeJIbl;

OCO3HaHME TI00aJILHOr0 XapakTepa 3KOJIOIrHYECKUX HpO6HCM u HYTeﬁ HX PCIICHUSA;

CIIOCOOHOCTH MCIOJIb30BaTh MPHOOPETACMbIC TP M3YUYECHHH OHOJIOTHH 3HAHUS B YMEHUS
OpU PEIICHUU MPOOJeM, CBSA3aHHBIX C pallMOHAILHBIM IMPHPOJIONONIB30BaHHEM (COOIOACHNE
NpaBUI MMOBEJCHUS B MPHUPOJIE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HEMpPHATHE ACHCTBHI, MPUHOCIIIMX BpEel OKPYXKAIOUIeH MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC KOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMbIX
NENCTBUI U IPeIOTBpAILATh UX;

HaJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, YKOJIOTHMYECKON KYJbTYphI, ONbITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATbCA HWMH B
M03HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO NMO3HAHUSA:

C(l)OpMI/IpOBaHHOCTB MHUPOBO33pCHUA, COOTBETCTBYIOLIICITO COBPCMCHHOMY YPOBHIO
PasBUTHUA HAYKU H 06H1€CTBGHHOI\/JI IMPaKTUKH, OCHOBAHHOTO Ha JUalore KyJIabTyp,
CHOCO6CTBYI'OH_ICFO OCO3HAaHHIO CBOCTO MECTA B IMOJHUKYJIBbTYPHOM MHUPC,

COBCPHICHCTBOBAHUC SI3BIKOBOM M UNTATEIbCKOM KYJbTYPbI KaK CpE€ACTBA B3aUMOACHCTBHUSI
MCXKAY JIOAbMU W ITO3HAHUA MHPA;

MMOHMMaHHUE CeUU(PUKU OMOJOTMM KakK HayKd, OCO3HaHMs €€ poiau B (OpMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaIoIIeM
MUpPE Kak O €IWHCTBE IMpPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHUH MPoOJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOEeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUISl COBPEMEHHOM IMBHIIN3ALNUN: 00€CTIeYeHUs
HOBOT'O YPOBHSI Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 II100ATbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PAIUOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTCPCCOBAHHOCTD B IMOJIYUCHUH OMOJIOTMYECKNX 3HAHUN B OeJIsIX ITOBBIIIICHU S O6I].[CI>1
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHON 4YacTu (PYHKIIMOHATHHON
TPaMOTHOCTH 00ydYaronuxcs, GopMUPyEMOM PU N3YyUEHUN OMOJIOTHH;



IIOHUMaHHWE€ CYHMIHOCTH MCETOJAO0B IIO3HAHUSA, HCIIOJB3YEMBIX B CCTCCTBCHHBLIX HayKaxX,
CIIOCOOHOCTH HCIIOJIB30BaTh MoJIydaCMbIC 3HAaHUA I aHallu3a U OOBSICHEHHUSI SIBJIICHHUI
OKpYXKarIlero Mupa M IIPOUCXOAANIHNX B HEM HSMCHCHHﬁ, YMEHUE [€J1aThb 000CHOBaHHBIE
3aKIIIOYCHUA Ha OCHOBC HAyYHBIX (baKTOB U HUMCIOHIUXCA HOaHHBIX C LCJIbIKO IMOJTYYCHHA
JOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSATEILHO HCIOJL30BAaTh OMOJIOTMYECKHE 3HAHMS Il pCIICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIbHOCTHU, TOTOBHOCTL OCYHICCTBJIATL MPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATCIIBHOCTD HHAUWBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMHU.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MHMPOBO33PEHHUS  OOYUAIOIIMXCS  MEXKIUCHUIIMHAPHbIE
(MexXnpenMeTHbIE) OOlIeHayYHbIE TTOHSTHS, OTPAXKAIOIIKE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu(uKy MeToJ0B MO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
ABJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHHEe, HAONI0/IeHUE, U3MEPEHHUe, HKCIEPUMEHT U JIpyTrue); yYHUBEpCaJlbHbIE
yueOHble JeiCcTBUS (TMO3HABAaTEIbHbIE, KOMMYHHMKATHUBHbIE, PETYJIATUBHBIE), 00ecreunBaoIIne
dopmupoBaHre (YHKIMOHAIBHON I'PAaMOTHOCTH M COLMAJIbHOM KOMIETEHIMH O0O0YYarolIuXCs;
CIOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

B pesynprare u3ydeHuss OHONOTHUM Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHUs Yy
oOyuaromierocss OyayT copmupoBaHbl MO3HABATEIbHBIC YHUBEPCAIIbHBIE yUeOHBIC JIEHCTBUS,
KOMMYHHMKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETyJIATHBHbIE YHHUBEpPCAIbHbIE

y‘-IC6HI>Ie ,Z[CﬁCTBPI&I, COBMCECTHAA ACATCIbHOCTD.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpeaHero oOmero oopa3oBaHUs
JOJIKHBI OTPaXKaTh:

OBnaneHne YHuBEpPCAIbHBIMHA y'-lCﬁHBIMI/I N03HABATEJbLHBIMH J€iiCTBUSIMM:

1) 6a3oBble JJorMUYecKue AeHCTBUS:



CaMOCTOSITENIbHO (DOPMYJIHpPOBaTh M aKTyalIU3HpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TIPU OCBOCHWUW 3HAHUN MPUEMBI JTOTUYECKOTO MBINUICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIIEeHHs), PaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMU MOHITHSIMH);

OIPCACIIATL LCIU ACATCIBHOCTH, 3aJaBasd IMMAapaMCTPbl U KPHUTCPUHM HX HOOCTHUIKCHUA,
COOTHOCHUTD PE€3YJIbTAThl ACATCIbHOCTHU C IIOCTABJICHHBIMU LECIISAMU;

UCIOJIb30BATh OMOJIOTUYECKUE MOHATUS ISl OOBSICHEHUS (AaKTOB W SIBICHUU KHBON
HPUPOJIBL;

CTPOUTHb JIOTUYCCKHEC PaCCYKIACHUA (I/IHI[YKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOI‘I/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUUA B paCCMATPHBACMBIX SABJICHUAX, q)OpM}’JII/IPOBaTI)
BBIBOJbI U 3aKJIIOYCHU A,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA AJIA MPEICTABICHUS CYLIECTBEHHBIX CBS3EH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTMYCCKUX OOBEKTAaX, a TaKXKe MPOTUBOPEUHI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIM3a HMCIOIIUXCS MaTePUATbHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIBbHOCTb, OLUCHHWBATL COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/IfI JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBHUSIX pEalIbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIIJICHUEC IIPU PCILICHUH )KU3HCHHBIX np06neM.

2) 0a30BbIe HCCIEN0BATEIbCKUE eiiCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
pazperieHusi mpodaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHNS;

HCIIONIB30BaTh DPA3JIMYHbIC BUIbl ACATEIBHOCTH IO IIOJYYEHHMIO HOBOI'O 3HAHUSA, €r0
MHTEPIIPETAlNY, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalUsiX, B TOM YHUCIE NPU
CO3aHUM YYE€OHBIX U COI[MANIbHBIX TPOEKTOB;

(hopMHUpPOBATH HAYYHBIN THI MBIIIJICHUS, BJIAJCTh HAYYHON TEPMHHOJIOTHUEH, KITFOUEBBIMH
MOHATUSMH U METOJAMU;

CTaBUTb U (I)OpMYJ'II/IpOBaTL COOCTBEHHBIE 3agadyu B O6p3.30BaTeJ'ILHOI71 JACATCIIBHOCTU U
KN3HCHHBIX CUTyallHsiIX,



BBISIBJISITH TPUYMHHO-CIIECTBEHHBIE CBS3M U aKTyaJlu3UpOBaTh 3aJady, BbIABUIAThH
TUTIOTE3y €€ PEIICHUSs], HAXOAUTh ApTYMEHTHI ISl JOKA3aTelIbCTBa CBOUX YTBEPXKICHUH, 3a]1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIIM3UPOBATh IIOJYUCHHBIE B XOA€ PCHICHUA 3aJadud pPE3YyabTaThl, KPUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIOBUAX,

JaBaTh OLIEHKY HOBBIM CHTYalUsM, OLEHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH II€JICHAIPABICHHBIA MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B
po(heCcCHOHATLHYIO CPEeNy;

yMETh TEPEHOCUTh 3HAHWUS B I[O3HABATEIbHYID MW  MPAKTHYECKYyI0 o01acTu
JKU3HEEATEIbHOCTH;

YMETb HHTCTPHUPOBATL 3HAHUS U3 PA3HBIX IPCAMETHBIX O6J'IaCT€I71;

BbBIIBUTI'aTb HOBLIC HJACH, NpCjiaraTb OPUTMHAJIIBHBIC MOAXOAbl WM PCIICHUSA, CTAaBUTH
HpO6HCMBI H 3aga41, JOITyCKArOIUC aJIbTCPHATHBHBLIC PCILICHU.

3) pa6ora ¢ unopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(opMaiuu (Tekcre yueOHOro mocoodus,
HAy4YHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTHYECKUX CIOBAapsAX U CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO pa3IUYHBIX BHJIOB U (opM
IpEeJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYNBOCTD;

(dbopmynupoBaTh 3ampoChl M MPUMEHSATH PA3JIMYHbIE METOJbI TMPHU TMOUCKE U OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOIMMOI JIJIs BHITIOJIHEHUS yUeOHBIX 3a/1a4;

HpI/IO6p€TaTI> OIIBIT HCIOJb30BaHHUA I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O UCITIOJIB30BAHUSA PA3JIMIHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY NpPEICTaBICHUS OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIIOh30BaTh HAYYHBIA SI3bIK B KA4YE€CTBE CpPEACTBA MpU paboTe ¢ OMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, (PU3NYECKHEe U MaTeMaTHYeCKHe 3HAKU U CHUMBOJIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATISTHOCTH;

BJIJIETh HAaBBIKAMU pAclO3HABaHMsS M 3allUThl HMHpOpManuu, HHOOPMALUOHHON
0€30I1aCHOCTH JINYHOCTH.

OBnaL[e}me YHuBEpCaJbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSAMM



1) o01menue:

OCYIIECTBIISITH KOMMYHHUKAIIMU BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE
WIM JUCKYCCHU IO CYLIECTBY 00CykJIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)XJICHHSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeajJaraéMoud 3aJayd, Yy4HUThIBaTb MHTEPEChl U
COIIACOBAHHOCTH MO3ULIUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHUS, MOHUMAaTh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallUd, yMETh CMAT4aTh KOH(JIUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHUS W B3aUMOJACHMCTBUS, MOHMMATh HAMEPEHUS
JIPYTHX JIOACH, MPOSBIATh YBAKHUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (dopme

(dbopMyIUpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAasl 1eSiITeJIbHOCTD:
[IOHUMATh U UCMOJIb30BaTh PEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYaJIbHOU pabOThI MpU
peleHnH GMOIOTnYecKoi MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX

¢dbopM B3aMMOENCTBYS IPU peLIeHUH y4eOHOM 3a/1auH;

BBI6I/IpaTB TEMATUKy U MCETOJAbl COBMCECTHBIX JIEUCTBHUI C y‘{éTOM O6IJ_II/IX HHTCPCCOB U
BO3MOKHOCTEH KaXJJ0T'0 4JI€Ha KOJIJICKTHUBA,

NPUHUMATh I€JIM COBMECTHOM [E€ATEIbHOCTH, OPTraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUIKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM

YYaCTHUKOB, 00CYXAaTh pe3yJbTaTbl COBMECTHOU PaOOTHI;

OLIEHMBATh Kau€CTBO CBOErO BKJIAJIa U KaXKJAOI0 Y4aCTHUKA KOMaH/Ibl B OOIINN pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC ITPOCKTHI, OLCHUBATH UACHU C MO3UIIMHW HOBU3HBI, OPUTHHAJIBHOCTH,
HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATL IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHUC B PaA3JIMYHBIX CHTYyalUiIX,
IMPOSABJIATE TBOPUYECTBO U B006pa)KeHI/Ie, OBITH WHUIUAaTUBHBIM.

OBJIaIleHl/le YHUBEPCAJIBHBIMUA PEryJiIi TUBHBIMU HeﬁCTBHﬂMH:
1) camoopranu3anms:

KCIIOJIb30BAaTh OHOJIOTUYCCKUE 3HAHMS JJIA BBIABJIICHUSA Hp06HeM U UX PCUHICHUA B
KU3HCHHBIX U y‘le6HBIX CUTyallusIX;



BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHHUH IIeJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUSAX WM MOCTYINKAaX IO OTHOIICHHIO K YXKMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYIKaIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISATh IMO3HABATEIBHYIO JCATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBHON JACSITENHLHOCTH U
YKU3HEHHBIX CHUTYAIIHsX;

CaMOCTOSITEJIHO COCTaBJISAITh IUIAH PELICHUS TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLHsM;

paclIMpATh paMKU y4eOHOr0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSIBICHUIO ITUPOKON IPYTUIIIH B PA3HBIX 00JIACTSIX
3HAHUU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallMsIM, BHOCHTb KOPPCKTUBLEI B ACATCIIBHOCTb, OLICHHUBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIa/IETh HaBbIKaMU MO3HABATENbHOMN pe(IeKCuU KaK OCO3HAHUS COBEPIIAEMBbIX AEHCTBUIMA
U MBICIIUTENIbHBIX POIIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYalluH, BIOOpAa BEPHOTO PEIICHMUS;

YMETH OICHUBATH PUCKU K CBOCBPEMCHHO IMPUHUMATD PCHICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IPHU AHAIU3€E PE3YJIbTaTOB ACATENbHOCTH;

3) npuHsiTHe ce0s U APYrux:

IIpUHUMATh ce651, INOHHMas CBOHM HEAOCTATKN U JOCTOMHCTBA,

IIPUHUMAaTh MOTUBEI M apIYMEHTHI IPYIUX IIPU aHAIIA3€ PE3YIbTATOB AEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA ONIHOKH;

Pa3BUBATH CIIOCOOHOCTH ITOHUMATh MUD C MMO3UIUU JPYTOro YCJIOBCKA.



IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ysIbTaThl OCBOSHHS COJACpKaHHs ydyeOHoro mpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHme pOoGUIBLHOTO
00yueHust ooyvaronuxcs orosorud. OHM BKIIFOYAIOT: CIICU(PUISCKUE 11 OMOJIOTMH HAy4HbBIC
3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUH 110 OCBOSHUIO, MHTEPIIPETAIINH 1 TIPE0OPa30BAHUIO 3HAHHMIA,
BUJIBI ICATEIILHOCTH 110 TIOJTYYCHUIO HOBBIX 3HAHUH M UX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a
TaK)Ke B PEATbHBIX )XKU3HEHHBIX CUTyanusiX. [IpeaMeTHbIe pe3yIbTaThl IPEICTABICHBI 110 T0/1aM
U3yYCHHUSI.

[IpenMeTrHbie  pe3ynbTaThl OCBOeHHs yueOHoro mpeamera «buonorus» B 10
KJlacce JI0JKHBI OTPaXarh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAYK, B
(bopMHPOBAHNHU €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IIPUPOBI U PELICHUN
po0JeM palnoOHAIBLHOTO MPUPOIOTIONB30BAaHMS, O BKIIAIe POCCUUCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUY;

BIIQJICHUE CUCTEMON OHMOJOTMYECKHX 3HAHUH, KOTOpasl BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEryJsiliMs, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerouHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHHUs, PACLICIUIEHHUS, YUCTOTHI FaMeT, HE3aBUCUMOro Hacienosanus I'. Menzens,
TOMOJIOTUYECKUX PSIOB B HaciencTBeHHOM wu3MmeHunBocth H. W. BaBumoBa), NpUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIAAICHUC OCHOBHBIMH MCTOJaMH HAYUYHOI'O IMO3HAHUS, UCIIOJIB3YCMbBIX B OMOJIOTMYCCKUX
HCCICAOBAHUAX JKNBBIX 00BEKTOB (OHI/IcaHI/Ie, HU3MCPCHUC, Ha6J'IIO)IeHI/Ie, BKCHepI/IMeHT);

YMEHHE BBIJENATH CYLIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHMM, )KMBOTHBIX, UEJIOBEKA,
MpoHeCCOB XKXUSHEACATCIBHOCTH, ITPOTCKAOIINX B OpraHu3Max paCTeHHfI, JKHBOTHBIX U YC€JIOBCKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHa BEIIecTB (MeTaboIn3M), IpeBpaIleHHs] SHEPTHH, OPOXKEHHUS,
aBTOTPO(HOTO U TeTePOTPO(HOTO TUIIOB MUTAHUSL, POTOCHHTE3a M XEMOCHHTE3a, MUTO34a, Me03a,
raMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHH,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TE€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIIMBATh B3aMMOCBSI3M MEXKAY OPTaHOWMJAMHU KJIETKH U UX (DYHKITUSIMU,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW W X (PyHKIUAMHU, MEXKIYy OpTraHAMH M CHCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEMaMHU OPTraHOB U HX
GYHKIUSAMU, MEKIY dTamaMu OOMEHA BEIIECTB, dTalaMH KJIETOYHOTO [HKJIA U SKHU3HEHHBIX



IIUKJIOB OPTraHW3MOB, JTalaMH SMOPHOHAIBHOTO PpA3BUTHA, TEHOTHIIOM H (EHOTUIIOM,
¢deHoTunom u (hakropamu Cpeapl OOUTAHUS;

YMCHUC BBIABJIATL OTJIWMYHUTCIBHBIC IMPU3HAKU KXUBBIX CHUCTCM, B TOM YHCJIC paCTeHI/If/’I,
JKHBOTHBIX U YECJIOBCKA,

YMEHUEC HUCIIOJIB30BAaTh COOTBECTCTBYIOIUE apIr'yYMEHTEI, 6I/IOJ'IOFI/ILIGCKYIO TEPMHUHOJIOTUIO U
CUMBOJIMKY JJId JOKa3aTCJIbCTBA pOACTBA OPraHM3MOB PAa3HbIX CUCTCMATUYCCKUX T'PYIIII;

YMEHUE pPEIIaThb OHOJIOrHYECKHE 3aaa4y, BBIABJIATH IIPUYHMHHO-CICACTBCHHBIC CBA3U
MCKAY UCCIICAYy EMbIMU OMOJIOTHUYECKUMHU nponeccamMu 1 ABJICHUAMU, 1€JIaTb BBIBOJAbLI U IIPOT'HO3bL
Ha OCHOBAHHUH ITIOJIYUCHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJIHATH JIAOOPATOPHBIE U MPAKTHUECKHE paboThl, COONI0OATh MpaBUiIa MPU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pyI0BaHHEM;

YMCHHUC BbBIABUI'aTb THUIIOTE3bI, IMPOBCPATH HUX OSKCIOCPUMCHTAJIBHBIMHU CpPCACTBAMU,
(bOpMy.]'IPIpy;I OCJib UCCIICAOBAHUA, AaHAJIM3UPOBATD INOJYUYCHHBIC PE3YJIbTAThI U JICJIaTh BHIBOAbI,

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKONW paboTe M0 OMOIOTHH, SKOJIIOTUH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJUYHO MPEACTABIATH
MOJIy4Y€HHbIE PE3YJIbTAaThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMCHUC OLCHUBATH OISTUYCCKUC ACICKTbl COBPEMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B oOyactu
OMOJIOTUH H MCIUILIMHBI (KJ'IOHI/IPOBaHI/Ie, HCKYCCTBCHHOC OIIIOAOTBOPCHHUEC, HAIIPABJICHHOC
HN3MCHCHHUEC I'CHOMA U CO3AaHUC TPAHCTCHHBIX Opl"aHI/ISMOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oynyiiel npopeccuoHaNbHON NesTeIbHOCTH
B o0nactu OHMOJOrMM, MEAMLUHBI, OHOTEXHOJOIMH, BETEPUHAPUHU, CEILCKOTO XO35HCTBa,
NUIIEBOW TMPOMBIIUICHHOCTH, YITYOJATh TIO3HABATENbHBI WHTEPEC, HAINpPaBICHHBIM Ha
OCO3HAHHBII BBIOOpP COOTBETCTBYIOIIEH Mpodeccud U MNPOAOIDKEHHE OHOJIOTHYecKOro
00pa3zoBaHus B OpraHU3AIUAX CPETHETO MPOPECCHOHATBHOTO M BBICIIIETO0 00pa30BaHUsI.

[IpenmerHble  pe3ynbTaThl OCBOeHHsA yudeOHoro mpeamera «buonorus» B 11
KJlacce I0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTH 3HAaHUN O MECTE U POJIK OMOJIOTUH B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOJIOTIONIB30BAHMS, U B (POPMUPOBAHMH IIEHHOCTHOT'O OTHOIICHUS K IPUPOJE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;

YMEHHE BIAJCTh CUCTEMOW OMOIIOTUYECKUX 3HAHMI, KOTOpas BKIIOYAET OMpPEIESICHUS U
MOHUMAaHWE CYIIHOCTH OCHOBOIIOJATAIOMINX OMOJOTUYECKHX TEPMUHOB W TIOHATUH (BHI,
sKocucTeMa, Ouocdepa), Omonmormdeckue Teopuu (dBomonnoHHas Teopusi Y. JlapBuHa,
CHHTeTHYeCKass Teopus sBomtonuu), yueHus (A. H. CeeproBa — o myTsSX W HampaBJICHHUIX
spomonnu, B.W. Bepraackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus k. Xapau



u B. BaitaOepra, 3apoapimeBoro cxoactBa K. M. bapa), npaBuna (Munumyma 1O. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH), TUHoTe3bl (Tunore3a «mupa PHK» V. I'mnbepra);

YMEHHME BJIAJAECTh OCHOBHBIMM METOJAMHU HAy4YHOTO IIO3HAHUA, HCIOJIb3yEMBIMU B
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHCAHUE, H3MEpPEHUE,
HaOJI0JICHUE, SKCIEPUMEHT), CIOCO0AMU BBISIBJICHUSI U OLIEHKH AHTPOINOTCHHBIX MU3MEHEHUU B
IIPUPOJE;

YMEHHUE BBIJICNATh CYIICCTBCHHBIC NPU3HAKH: BUIOB, OHOTEOLIEHO30B, DKOCHUCTEM H
Ouocdepsl, CTaOMIM3UPYIOMIETO, ABMKYIIETO W Ppa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
QJUTOTATPUYECKOTO U CUMITATPUYECKOTO BU000PA30BAHUS, BIUSHUS JBIDKYIIMX CHJI SBOJIOIAU
Ha FGHO(I)OHI[ MoImyJianuu, HpI/ICHOCO6JICHHOCTI/I OpTraHu3MOB K CpCIcC O6I/ITaHI/I$I, qepcaoBaHuA
HAaIpaBJICHUI SBOJIIOINHU, KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXJy MPOIECCAMU DBOJIIOIUH, JBIKYIIUMHU
CUJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMCHUC BbBIABJIATH OTJIMYUTCIIBHBIC IPU3HAKU JXKUBBIX CUCTCM, HpI/ICHOCO6JIeHHOCTB BHI0B
K Ccpcac 06I/IT8.HI/I$I, a0MOTHYECKUX M OHOTHYECKHX KOMIIOHEHTOB OKOCHCTEM, B3aMMOCBsI3¢ei
OpraHnu3MoOB B COO6III€CTB21X, AHTPOIIOTCHHBIX W3MCHECHHI B YKOCHCTEMax CBOCH MCECTHOCTH,

YMCEHHUEC HCIIOJIB30BATh COOTBCTCTBYIOIIUEC apryYMCHTHI, 6I/IOJIOI‘I/I‘-I€CKYIO TECPMHHOJIOTUIO U
CUMBOJIMKY JIA [O0Ka3aTCJIbCTBA pPOACTBA OPraHU3MOB Pa3HbIX CHCTCMATHYCCKHUX TIPVYIIIIL,
B3aUMOCBA3U OPTraHHU3MOB U CPCIbL O6I/ITaHI/I$I, CANMHCTBA YCJIOBCUCCKUX pac, H€06XOI[I/IMOCTI/I
COXPAaHCHUA MHOFOO6paSI/I$I BUJ0OB N 3KOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA HPUPOALI U
YCIIOBCYCCTBA,

YMCHHUEC pCIIaThb OMOJIOTHYCCKUE 3a/la4yi, BBIABJIATH MNPUYUHHO-CIICACTBECHHBIC CBA3U
MCKAY UcCCiicny EMbIMU OMOJIOTUYECKUMU npoucccamMu U sAIBJICHUAMU, A€J1aTb BEIBOJAbI U ITPOTHO3bI
Ha OCHOBAHUH ITOJYUCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE U MPAaKTUYECKHE paboThl, COONI0IATh NMpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMCHUEC BBIABUIaTb THUIIOTE3bI, IMMPOBCPATH HUX OKCICPUMCHTAJIBHBIMU CpPCACTBAMU,
q)OpMy.]'II/Ipy}I LEJIb UCCIICAOBAHNS, AaHAJIM3UPOBATDH ITOJTYUCHHBIC PE3YJIbTAThI U ACJIATh BHIBO/LI,

YMEHHE y4acTBOBAaTh B yUe€OHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJUYHO MPEACTABIATH
MOJTy4YE€HHBIE Pe3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEeHUIUSX;

YMEHUE OLCHUBATHL THUIIOTE3bI W TEOPUHU O IMPOHUCXOKIACHHUH KHU3HH, 4YCIOBCKa H
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX U CHOCO0aX MPEeNOTBPAIIEHUS TII0OATBHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOD Oynymieil npodeccnoHaabHON AeITeNbHOCTH
B o0macTh OWOJOTHH, OKOJOTHH, WPUPOIONOIB30BAHUS, MEAWINHBI, OHOTEXHOJIOTHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AHUCTBA, MHUILEBOW MPOMBIIIJIEHHOCTH, YIIyOJIATh
MMO3HaBaTEJIbHBI HHTEPEC, HAPABIICHHBI HA 0CO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccun
U MIPOJOJDKEHHE OUOIOTHYECKOr0 00pa30BaHMsl B OpraHU3alMIX CPeIHEro NpoghecCuoHaIbHOrO
Y BBICIIETO 00Opa30BaHUs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HauvmeHoBaHUe pa3ziesioB U TeM IPOrpaMMbl KosinuectBo 4yacos
n/m Bcero  KoHTpoJsbHBIE [IpakTnyeckue
paboThI paboThI

1 buoJsiorusa Kak Hayka 1

2 KuBble cucTeMBbl ¥ UX U3yYeHUe 2

3 Buosiorus kiaeTku 2 0.5

4 XyMMH4YecKasd opraHu3anysa KJIeTKU 10

5 CtpoeHue U QyHKIUHU KJIETKHU 8 2

6 O6MeH BellecTB Y NpeBpallleHue 3HEPTHUH B 9 1
KJIeTKe

7 HacnencrBenHast uHpopManus U peaausanus eé 9 0.5
B KJIETKe

8 KuzHeHHBIN UK KJIETKU 6 1

9 CtpoeHue U PyHKIIMU OPraHU3MOB 17 1.5

10  PasMHoOXkeHHe ¥ pa3BUTHe OPraHU3MOB 8 1.5

11 T'eHeTuKa — HayKa O HaCJeCTBEHHOCTHU U 2 0.5
V3MEHYMBOCTH OPTaHU3MOB

12  3aKOHOMEpHOCTH HacJie[,CTBEHHOCTU 10 1

13  3aKOHOMEpPHOCTH U3MEHYUBOCTHU 6 1

14  T'eHeTHKa yeJsiOBEKa 3 0.5

15  CesieKkuusi OpraHu3MoB 4 1

16  BUOTEXHOJIOTHS U CUHTeTUYecKasl 6U0JIoTUs 4

17  Pe3epBHOe BpeMd 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13

J/1eKTpOHHbIe (11U POBLIE)
obpasoBaTesibHble PeCypChI



11 KJIACC

Ne
n/n

N U1 A W DN

~

10
11
12

HauvmeHoBaHue pa3aesioB U TeM MPOrpaMMbl

3apoXkZieHHe U pa3BUTHE IBOJIKOI[MOHHBIX IPEICTABJIEHUH B
OUO0JIOTUU

MUKpPO3BOJIIOIHMS U €€ pe3yJbTaThbl
Makpo3BoJIIOIHS U €€ pe3yJbTaThbl
[IpoucxoxJeHue U pa3BUTHeE KU3HU Ha 3eMJie
[IpoucxoxeHue Yesl0BeKa — aHTPOIOTeHe3

JKoJIOrUsl — HayKa O B3AUMOOTHOIEHHUAX OPraHU3MOB U
HaJOPraHHU3MEHHbIX CUCTEM C Oprma}omeﬁ CpG,Z[OfI

OpraHu3Mbl U Cpe/ia 060U TaHUS

JKOJI0TMA BUZ,0B U MOMYJIALMMN

JKOJIOTUA COOOILECTB. JKOJIOTUYECKHE CUCTEMBI
Buocdepa - rnobanbHas akocucTeMa

YeJsioBEK U OKpYy2Kalolllad cpeja

PesepBHOe BpeMAa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

14

15
10

12

102

KoJsinuecTBO 4acoB

KoHTposibHbIE
paboThI

[IpakTHyeckue
paboThI

1.5

0.5

1.5
0.5
0.5

7.5

JnekTpoHHbIEe (IUPPOBBIE)
06pa3oBaTebHbIE PECYPCHI
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