MUHHUCTEPCTBO MPOCBEIEHUS] POCCUMCKOM ®EJEPALIAA
Munucreperso O6pasoBanust 1 Hayku PecnyGanku TaTaperan
MKY « Ynpasiienne o6pazopanus JlanueBckoro MyHHunabHOro paiiona PT»

MBOY Iecuano-KoBanunckas COLI

PACCMOTPEHO COT'JIACOBAHO
PykoBoaureins IIIMO 3amecTHTeNb qupeKTopa no YP

o4 - Fod-

-fﬂm “ Mucanumona JI1.O. IlaBmoBa T.J1. %% g};éémnnoraa H.C,
ITporokon Nel ot «28» 08.2025r. «28» 08.2025r. as Ne140/101 «29» 08.2025
L. ~~”1-‘:EK!L%:://
PABOYASI ITIPOI'PAMMA
(ID 7601087)

yue6Horo npeamera «buosiorus. Y riy6aeHHbIH yPOBEHb)

nis o6yuarorxes 10 —11 kmaccos

IMecuanbie KoBaan 2025



HOACHUTEJBHAS 3AIINCKA

[Iporpamma mo ydeObHomy mnpenmetry "buonorus" (manee - Ouonorus) Ha YpOBHE
cpenHero oomiero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe @DenepaqbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickori Deneparnun», ®I'OC COO,
Konnenuuu npenonaBanus ydeOHOro mnpeamera «buonorus» v OCHOBHBIX MOJIOKEHHM
dbenepanbHOl paboyueit mporpaMMbl BOCTIUTAHHUS.

VYuebnsiii npenmer «buonorus» yriyonéHHoro ypoBHs uzydeHusi (10—11 xmaccer)
SBJIIETCS OJHUM W3 KOMIIOHEHTOB mMpeaMeTHoN obnactu «EcTecTBeHHO-HAy4YHBIE
npeametb». CornacHo mnonoxeHusMm GI'OC COO npodunbHbie ydeOHBIE MPEIMETHI,
n3ydaeMble Ha yTIIyOJIEHHOM YPOBHE, SIBJISIIOTCS criocoOoM nuddepeHnuanuy o0y4eHus: Ha
YPOBHE CpeJITHEro 00UIEro 00pa3zoBaHusl U MPU3BaHbI 00ECIEUNUTh NPEEMCTBEHHOCTh MEXKITY
OCHOBHBIM OOIIIMM, CPEAHUM OOIIMM, CpPEAHUM NPO(ECCUOHATBHBIM M  BBICHIUM
oOpaszoBanreM. B TO ke BpeMs KakIbld W3 ITHUX YYEOHBIX MPEAMETOB JIOJDKEH OBITh
OpPUEHTHPOBAaH Ha MPUOPUTETHOE pEUIEHUE O0O0pa30BaTENIbHBIX, BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX ¢ NpodopUeHTaIMel 00yYaroIIMXCsl 1 CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTh HAyYHOT'O 3HAHUS, CBSI3aHHOTO C OMOJIOTUEN, METUIIMHOM,
DKOJIOTUEHN, TICUXOJIOTUEH, CIIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mpenmery "buonorus" naér npencTtaBieHHE O IEIH H
3a/layax U3y4yeHus: yueOHoro npeamera «buosorus» Ha yriiy0JIEHHOM YPOBHE, ONpPeesieT
o0s3aTenbHOE (MHBApPUAHTHOE) NPEIMETHOE COAEpP)KAHUE, €ro CTPYKTypUpPOBAHUE IIO
pazienaM W TemaM, paclpelesieHHe MO KiaccaM, PEKOMEHIYET IOCIEA0BaTEIbHOCTh
U3Yy4YEHUS] YUeOHOro Marepuasa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKH Y4eOHOTO MpOoIecca, BO3PaCTHBIX 0COOEHHOCTeH oOydaromuxcsa. B mporpamme mo
OMOJIOTMM pEeaIM30BaH NPHUHIMUI MPEEMCTBEHHOCTH C WM3Yy4YE€HUEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOT0 001Iero oopazoBanusi, 0jarogaps 4eMy NpoCMaTpPUBAETCS HAMPABIECHHOCTh Ha
MOCJICYIONIEE Pa3BUTHE OMOJOTHMUECKHX 3HAHWN, OPUECHTHUPOBAHHBIX HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, HKOJOTHUYECKOTO MBIIIECHUS, MPEICTABICHUN O
310pOBOM oOOpa3ze >KM3HM, HAa BOCHUTaHUE OEpPEKHOrO0 OTHOLIEHUS K OKpyXKarolen
npupoAHON cpene. B mporpamme mo OMONOrMU TakKe MOKa3aHbl BOBMOXKHOCTH y4eOHOTO
npeamera «buonorus» B peanmuzauuu  TpeboBanuit dGI'OC COO k MIaHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U TPEAMETHBIM pe3yjibTaTaM OOyYeHHS ¢ B
GbOopMHpPOBAaHUN OCHOBHBIX BHUOB y4e€OHO-TIO3HABATEIHHOUW JESITEIBHOCTH OOYYaIOIUXCs
10 OCBOCHMIO COJIEpXaHUsI OMOJIOTHYECKOr0 0Opa30BaHMS HAa YPOBHE CpPEIHEro OOIIero
00pa3oBaHUs.

VY4eOubiii mnpeamer «buonorus» Ha ypOBHE cpenHero oOmero oOpa3oBaHUs
3aBepuIaeT Ouojoruueckoe oOpa3oBaHHE B IIKOJE€ U OPUEHTHUPOBAH Ha paCIIUpEHHE U
yrayOneHne 3HaHUN OOydYaromMXcsi O JKUBOM MPUPOJE, OCHOBAX MOJICKYJSIPHON U



KJICTOYHON OWOJOTUM, SMOPUOJIOTUM UM OUOJOTUM Pa3BUTHUS, TEHETUKH, CEJEKIUH,
OMOTEXHOJOTHH, BOJIIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue yaeOHOTO NTpeameTa «buosorus» Ha yriiyOJIeHHOM YPOBHE OPUEHTUPOBAHO
HAa TMOJrOTOBKY OOydYalmMXCd K TOCIEAYIONIeMY TOJYYeHHI0 OHUOJIOTrHYEeCKOTO
o0pa3oBaHMsl B By3aX W OpraHU3AIMIX CPEAHEro MNpodecCHOHATBHOTO 00pa3oBaHUS.
OCHOBY €ro coAepKaHUs COCTaBIISICT CHCTeMa OMOJOTUYECKUX 3HAHUH, MOJYYCHHBIX MPH
W3YYCHUU OOYYaIONUMHUCS COOTBETCTBYIONIUX CHUCTEMATHYCCKUX PA3feioB OWOJIOTHHU Ha
YpPOBHE OCHOBHOTO oOmiero ooOpaszoBanus, B 10—11 kmaccax STHM 3HaHUS TOJTYYarOT
pasButHe. Tak, pacmupeHsl U yriay0ieHbl OUOIOTHYECKUE 3HAHUS O PACTECHUSX, )KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME 4YeJOBEeKa, OOMMX 3aKOHOMEPHOCTSIX  KH3HH,
JOTIOJIHUTEJILHO BKJIIOUECHBl OMOJIOTMYECKUE CBEACHUS MPHUKIATHOIO W TOUCKOBOTO
XapakTepa, KOTOPhIE MOXHO MCIO0JIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEAYIOIIEro BhIOOpa
npodeccun. Bo3amoxkHa Takke MHTErpaiusi OMOJIOTMUYECKUX 3HAHUN C COOTBETCTBYIOIIUMU
3HAHUSIMU, MOJYYEHHBIMU OOYYaIOIIMMHUCS MPU U3YYCHUH (PU3MKH, XUMUH, reorpaduu u
MaTeMaTUKH.

CrpykTypa mporpaMmMmbl 1Mo y4yeOHOMy mnpeamety "buosorus" orpaxaeT CUCTEMHO-
YPOBHEBBIN U SBOJIIOIMOHHBIN MOIX0IbI K U3y4eHUI0 Onosioruu. CoriiacHoO UM, U3y4aroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIC JJISI JKHUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHu3aIlMK, BOJIIOIMN OPTraHUYECKOTO MHpa Ha 3emiie, COXpaHEHHUs OMOJIOTHYECKOTO
pazHooOpa3us miaHeThl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJICKYJISIPHOM U KJIIETOYHOM
OMOJIOrMH, YMOPUOJIOTUM U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJEKIIUU, OMOTEXHOJOTUH U
CUHTETUYECKON OWOJIOTHH, aKTyaJu3UPYIOTCS 3HaHUA OOydYaronmmxcss 1Mo OOTaHWKeE,
300JI0TUH, aHaTOMHH, (pu3nonoruu uvenmoBeka. B 11 kiacce M3ydaroTCsi IBOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUYeHHE 0 Ouocdepe.

VYyeOubiii npeamer «buosorus» mnpu3zBaH 00ECNEYUTh OCBOCHHE OO0YYarOIIMMUCS
OMOJIOTMYECKUX TEOPUW M 3aKOHOB, HJEW, MPUHIMIIOB W MPaBWI, JIGKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, 3HAHUN O CTPOSHUH, MHOTOOOpa3nu 1
O0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJISIIINN, OUOIeH03a, SKOCUCTEMBI, O BBIJAIOIIUXCS
HAy4YHBIX JIOCTIDKCHHUSX, COBPEMEHHBIX MCCJICAOBAaHUAX B OWOJOTUM, TPHUKIIATHBIX
acreKkTax OMOJIOTHYECKUX 3HaHMM. JIJIsl pa3BUTHUS U TIOAIEp>KaHUS UHTEpeca 00ydarommuXcs
K OHOJIOTUM HapsiAy CO 3HAYUTEIBHBIM O0BEMOM TEOPETUUECKOTO MaTepuaia B
COJICpKAaHUU TIPOTPaMMbl MO OHOJIOTHH TPEITyCMOTPEHO 3HAKOMCTBO C HCTOpHUEH
CTAHOBJICHHS M PAa3BUTHs TOW WJIM WHOM 00JIaCcTU OMOJIOTHUH, BKIIAJIOM OTEYECTBEHHBIX U
3apyO0eKHBIX YUEHBIX B PEIICHUE BAXKHEUIINX OUOJIOTUYECKUX U DKOJOTHYECKUX MPOOIIeM.

enr wusyuenus yueOHoro mpeamera «buonorusy» Ha yrayOoJEHHOM YpOBHE —
OBJIAJICHHE OOYYAONIMMHCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBHOW OpTraHU3aIlun
KUBBIX CHUCTEM pPa3HOTO paHTa W NPHOOPETEHHE YMEHHM HCIOJb30BaTh ATH 3HAHHS B
dbopMHpOBaHNN WHTEpECA K OMpenenEéHHON o0mactu Mpo(ecCHOHATEHON NeSITeTbHOCTH,



CBA3aHHON ¢ Ouosiorueil, WiaM K BBIOOPY Yy4eOHOro 3aBeleHUs ISl MPOAOLKEHUS
OMOIOrHYECKOTr0 00pa30BaHMSL.

JlocTmxeHne uenu u3ydeHust ydueOHoro mnpeamera «buonorus» Ha yriayOn€HHOM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIIEAYIONNX 3a/1ay:

OCBOGHHE OOYyYaIONTUMHUCS CHCTEMBl OWMOJOTHYECKHX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUAX, KOHLEMIHUAX, THUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
NpaBUJIaX, COCTaBIISAIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOCHHH, MHOTOO0Opa3ru W OCOOCHHOCTSX OMOJIOTMYECKUX CHUCTEM (KIJIETKa, OpPTaHh3M,
MOMYJISIIHSI, BUJ, OMOTEOIIeHO3, Onocdepa); 0 BBIAAOIIMXCS OTKPBITUAX M COBPEMEHHBIX
UCCJIEJOBaHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOydJalomuxcsi ¢ METOJaMU  TO3HAHUS JKUBOM  MPUPOIBL:
UCCIIEIOBATEICKUMUA METOJIaMU OMOJIOTHYECKUX HAyK (MOJEKYJISApHOW W KIETOYHOU
Ouooruu, YMOPUOJIOTUU U OMOJIOTUU PA3BUTHSI, TCHETUKU U CEJIEKIIMU, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJIOTHH, MaJCOHTOJIOTHH, 3KOJIOTHH); METOAAMH CaMOCTOSATEIbHOIO
MPOBEJECHUSI OMOJIOTHUYECKUX HCCIEIOBaHUN B Ja00Opatopuu U B mpupojie (HaOIoIeHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJHPOBAHUE);

OBIIQJICHHE O0YYAIOUIMMHUCS YMEHUSIMU: CAaMOCTOSATEIHHO HAaXOUTh, AHATU3UPOBATh U
UCIIOJIb30BaTh ~ OMOJIOTMUECKYI0  WHGOpMAIMIO;  TOJb30BAaThCS  OMOJOTHYECKOM
TEPMUHOJIOTHEH M CHUMBOJIMKOHM; YCTAHABIWBATH CBSI3b MEXKAY Pa3BUTHEM OHOJIOTHH U
COIIMATTbHO-9)KOHOMUYECKUMHU M IKOJIOTUYECKUMHU MPOoOIeMaMH YeIOBEYECTBA; OIICHUBAThH
MOCITIEAICTBHSI CBOEH JESITENFHOCTH MO OTHOILICHHIO K OKpPYKArolIel MPHUPOAHON cpere,
COOCTBEHHOMY 37I0POBBIO U 3/I0POBBIO OKPYXKAIOIIMX JIt0JIeH; 0OOCHOBBIBaTh U COONIIONATH
Mepbl MPOPUIAKTUKA HH(PEKIUOHHBIX 3a00JI€BaHUM, MpaBWIa TOBEICHUS B MPUPOJE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM IKU3HENEATETBHOCTH B  YPE3BBIYAMHBIX
CUTyallUsIX TPUPOAHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC
HAy4YHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Yy OOYYarOIIMXCS WHTEIJICKTYyaJlbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
IPOLECCEe 3HAKOMCTBA C BBIJAIOLIMMHUCS OTKPHITUAMU U COBPEMEHHBIMH HCCIIEOBAHUSMU B
OMOJIOTHH, PelIaeMbIMU €10 TTPoOJIeMaMH, METOA0JIOTHEN OMOJIOTHYECKOT0 UCCIEAOBaHN,
NPOBEJCHHUS OKCIICPUMEHTAIBHBIX HCCICIOBAHUM, pEIICHUS OWOJIOTUYECKUX 3ajad,
MOJICTTUPOBAHUS OMOIOTHUECKUX 0OBEKTOB U MPOIECCOB;

BOCIHUTAHUE Y O0YYaIOIINXCS LIEHHOCTHOTO OTHOIIEHUS K KUBOM IPUPOJIE B LIEIOM U
K OTAENbHBIM €€ OO0BEKTaM U SIBJICHUSM; (HOPMHUPOBAHHME SKOJIOTHUYECKOW, T€HETUUECKOU
IPaMOTHOCTH, OOIIEel KyJabTyphl TIOBEIEHHUS B TPHUPOJE; HHTETPAllMd €CTECTBEHHO-
HAYYHBIX 3HAHUM;

npuodpeTeHune 00y4aroIuMHUCs KOMIIETEHTHOCTH B paloHaIbHOM
IPUPOJIOTNIOIB30BAaHUMN (COOMIOIEHNE MpaBWiI TOBEACHHUS B MPHUPOAE, OXpaHbl BHUIOB,
IKOCHCTEM, OHOC(hepbl), COXpaHEHHUH COOCTBEHHOTO 37I0POBBSI M 3I0POBbS OKPYKAIOIINX
mone (cobmogeHuss mep mNpoduiIakTUKA 3a00jeBaHMM, obecriedeHue O0€30MacHOCTH



KU3ZHEIEATEIbHOCTH B UYPE3BBIYAWHBIX CUTYalUsAX IPUPOJHOIO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCIIOJIb30BAHMSI OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU;

CO3/IaHME€ YCJIOBUM [IJIsI OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIWBUIYaTbHOU
00pa3zoBaTeNbHON TPACKTOPHH, CIHOCOOCTBYIOLIEH MOCIEAYIOmEMY MPOPeCcCHOHATBHOMY
CaMOOTIPEICICHUIO, B COOTBETCTBUU C MHAMBHUAYaJIbHBIMU MHTEPECAMH U MOTPEOHOCTIMU
pEeruoHa.

OO1ee 9KuCIO 4acoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMM HA YTIIyOJIEHHOM YPOBHE
cpeaHero obmiero odpazoBanus, cocrapisieT 204 ygaca: B 10 kimacce — 102 yaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

OTOop oOpraHu3alMOHHBIX (OpPM, METOJOB U CpPEICTB OOydeHus Ouonoruu
OCYLIECTBISIETCA C Y4YETOM CHEUM(HUKU €ro CoOJepKaHWsl W HalpaBJIEHHOCTH Ha
IPOJIOJKEHNE OMOJIOTUYECKOTO oOpazoBaHus B OpraHu3alusIX CPEIHETO
1po(heCCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

OOs13aTeNIbHBIM  yCIIOBUEM MpU OOydyeHUH OHOoJIOTUH Ha YriayOJIEHHOM YpOBHE
ABJIAETCSI TMPOBEAEHUE JIA0OPATOPHBIX M MpakTHYeckux pador. Takxke yuactue
00y4Jarommxcsi B BHIITOJIHEHUH MPOEKTHBIX U YYEOHO-UCCIEA0BATEIbCKUX PaboT, TeMaTHKa
KOTOPBIX OMNpPENENseTCd YYHMTEJIEM Ha OCHOBE MMEIOUIMXCS MAaTepUajIbHO-TEXHHUUYECKHX
PECYpPCOB U MECTHBIX TPUPOJHBIX YCIIOBUM.



COAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUA0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcriopT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MukpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKH.
Axmunosvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHvii
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTiinuust pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



AT®: paboma npomonnou ATD-cunmaszel. llpeuMyniecTBa a’poOOHOTO IMyTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/I3yyeHue  KaTaJIUTUYECKOW  aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOIO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupychpie 3a00seBanus yenoBeka, kUBOTHBIX, pactenuid. CIIMI, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbiii cunres JAHK — pemumkanwmsa. IIpuanuner pervmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl muto3a. KaproknHe3 U 1UTOKMHE3. bronorndeckoe 3HadyeHuUe
MHTO3a.

Perynmauuss mutorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIIIKa JTyKay.

JlaGoparopuass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne M QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOr0o uMMmyHutera (I1. Opmux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3ngpaxuMocTh W peryiduuss |y  OpraHu3moB. PasznpaxumMocTs y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymMopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA MUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runoduzapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue CcTeOIIs»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epssi», «HepBhas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENapaThl OTHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «/I3yueHne TKaHEel paCTCHHI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
meno3a. [losenenune xpomocom B Meno3e. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOTro



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOMKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE =~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbI ajienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKThl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaensn», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noMUHUpOBaHHEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMUKAIIMOHHON
W3MEHYMBOCTH.

I'enotunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYeCKUEe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuuber u  cxembl: «Bumbl  u3MeHunBocTH», «MoaudukaroHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTEY, «Meio3,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



ObopynoBaHue: *KUBbIE U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  UM3ydeHMsT T€HETUKHA  4YEJOBEKa: I'€HEAIOTMYECKHUM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIUMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00ieBaHUN 4YenoBeka. MeauKo-TeHEeTHYeCKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKAILIUHU.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbeiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momotIbio aHanmza JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHast HHXKEHepus».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omnoJiorun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTnueckor Tteopuu dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo(oH/a TOMYyJSLMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTensd. Iggexm Oymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisionmii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pa3pbIBAIOIIMMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpo3BOIOIMU. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (monUIIonIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «/IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpaduueckass M3OJAIMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnouasl pacTeHuin», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsiBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJI.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHUIOB IO MOpP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomoruu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHl U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emin. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUCHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs sBomtonnu. AfanTuBHas paauainusi. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUN PsI JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeroapl. OTHOcUTENbHass © aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tambl opraHndeckod HBoMONMU. [logBieHHe u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaiiHO30¥. OOmas xapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Peau, JI. Cnannanuanu, JI. I[Tactep, . . Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOIOPOCINY,
«Mmnorokierounbsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KHUBOTHOTO
mMupa», «Apomop¢do3bl KHUBOTHBIX», «lIpocreiimme», «KumednonoaocTHeiey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHU
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii —  0OmME  MPeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTanvoHHBINH Tiporiece u moiauMopdusM. [lomysiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yepena 4YeloBeKa M 4epena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IIUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeI0OBEKa.

JlaGopaTopnasi padora «M3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAOPTraHNU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmoAEeHUA. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorun», «Metoasl s3konorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4YHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTeHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX JKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISALIM M

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTopnasi pabora «IIpucmocobneHus ceMsH  pacTeHHUH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHcnu). @yHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponbv kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvlx
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOocUCTeMa

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
IPYNIBEl OPTAaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «IIpumepsr ypboskocucTem.

O6opynoBanue: repobapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuueckas padora «/3ydyeHue u onrucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arposkKocucteMmy (Ha Moje WM B TEIJIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemmanerapHas o0osiouka 3eMIIM, TNE€ CYIIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IILIMpoKoINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponndeckuil gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Ocob0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



sKOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY», «MOJEIN yIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haluyue NpasoCO3HAHUs  DKOJOTHYECKON
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXCHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONbITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrH4YecKue JeCTBUS:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIEI0BATENBCKON U TPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiell mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIOIHH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne o/ Kontpoabnbie | IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cUCTEMBI M UX U3YUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMuyeckasi OpraHu3anusi KIeTKU 10
5 Crpoenne U QyHKIUH KICTKH 8 2
6 OOMeH BelecTB U NMPEeBpallleHUE SJHEPTUHU B 9 |
KJIETKE
7 Hacnencreennas nungopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KIETKA 6 1
CrpoeHune 1 pyHKIMHU OpraHU3MOB 17 1.5
10 Pa3sMHOkeHHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnka — Hayka 0 HAaCJIE€ICTBEHHOCTH U ) 0.5
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTHYeCKas OMONIOrus 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrposbnusie | IIpakTnyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenI
| 3apokJIeHUE U Pa3BUTHE IBOJIOLMOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUU
2 MukposBontonus U €€ pe3ynbTaTsl 14 2
MaxkpoaBosntonus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emiie
5 [IpoucxoxaeHue yenoBeKa — aHTPOIOTreHE3 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHU3MOB U HAIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
OpraHu3msl U cpefia 0OuTaHus 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
9 DKosorus cooOIIecTB. DKOIOTHIECKUE 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sKkocucTemMa
11 UYenosek 1 OKpyxkarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

buonorus kak KoMIjaeKcHas HayKa 1 Kak
4aCTb COBPEMCHHOI'O O6IJ.[CCTBa

JKuBbIE CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anms )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOpHUA

Meroasl MOJIEKYJIAPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
«M3y4yeHne MeTo/10B KJIETOYHOH OMOJIOTHH
(xpomatorpadus, snextpodopes,
muddepennmanbHoe eHTpudyrupoBaHue,
[T1IP)»

0.5

XUMHUYECKUNA COCTAB KIIETKHA

MI/IHepaJ'H)HBIe BEUICCTBA KJIICTKHU, UX
Ouosoruyeckas poib

Opranudeckue BeIecTBa KJIETKH — OEJKH.

JlabopaTtopHas pabota «OO0Hapyx)eHHE
OCJIKOB C MIOMOIIHI0 KAa4€CTBEHHBIX
peaKuuin»

0.5

CgoiicTBa, knaccudukamus 1 GyHKIUNA
OeNKoB




10

OpFaHI/I‘IeCKI/IC B€IICCTBA KJICTKHU —
YII€BOABL

11

OpraHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —
JIMITM A BI

12

Hyxkneunossie kuciorsl. JIHK u PHK.
JlaboparopHas pabdorta «VccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

0.5

13

Crpoenne u pynkuun ATO. pyrue
nykieosunrpudocdarsr (HTD)

14

CexBenupoBanue JIHK. Meroabt

ICHOMHKHU, TPAHCKPUIITOMHUKH, IPOTCOMHUKHU

15

MeTobl CTPYKTYpHOI OHOIOTHH

16

Tune! knerok. [Ipokapuornyeckas kieTka

17

CrtpoeHnue 3yKapruOoTHYECKON KIIETKH.

[IpakTnueckas padbora «M3yueHue cBONCTB

KJIETOYHOU MEMOpPaHbI»

0.5

18

[ToBepXHOCTHBIN anmnapar KIeTKH

19

OnxHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.
[IpakTuueckas pabora «13yuenune
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTENBHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOHAPHUH, TuTacTH bl JlabopaTtopHas
pabota «MccienoBanue niaa3Mosan3a u
JIETIa3MOJIN3a B PACTUTENIBHBIX KIETKaX»

0.5

21

HememOpanHbIe OpraHOUIb! KIETKH

22

Crpoenue u GyHKUIUH s1pa




23

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHHsI KIIETOK Pa3InYHbBIX
OpPTraHU3MOB»

0.5

24

AccuMUIISILMS U IUCCUMMIIALMS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora
«M3ydyeHne KaTaIuTH4eCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJias3bl)»

25

@epMEHTaTUBHBIN XapaKTep PeakLui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOAOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIETKAX»

0.5

26

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

Xemocunres. JlaboparopHas paboTa
«CpaBHeHHe npolieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIe OpraHu3Mbl. Buasl OposkeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JBIXaHUS

31

AspoOHBIE OpraHU3MbI. JTaIbl
SHEPTEeTUYECKOr0 OOMEeHa

32

DHeprusi MEMOPaHHOTO TPaTUCHTA
npotoHoB. CuHTe3 ATD: pabota




npoToHHON AT®-cuHTa3bI

33 Peakuyu MatpuyHOro CUHTE3a
34 Tpanckpunuus — MatpuuHbii cuate3 PHK
35 Tpancnsauus u e€ 3Tanbl
36 Konuposanue amunokucnot. Posib
prubocoM B OMOCHHTE3€E OeKa
37 Opranu3zaiys reHoMa y IpokapuoT u
3YKapuoT
18 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB y 9YKapHOT
Bupycbl — HekneTouHble POPMBI KUZHU U
39 obnuraTHbIC Mapas3uThl. [IpakTudeckas 0.5
pabota «Co3ianue MoJenu BUPyCca»
40 Bupycubie 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTCHUI
41 HanorexHonoruu B 6M0NIOruu ¥ MEAUIIMHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiii cuntes JJHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yyeHne XxpoMocoM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 Jlenenue KIeTku — MHUTO3
Tunsl knetok. KapruokuHes v IUTOKUHES.
46 Jlaboparopnas pabota «Habmronenue 0.5
MHUTO3a B KJI€TKaX KOHYMKA KOpelKa JTyKa
(Ha TOTOBBIX MUKpOIpENapaTax)»
47 Perynsiums »KU3HEHHOTO IUKJIA KJIETOK




48

Opranu3M Kak eIMHOE 11e10€

Txanu pactenuii. JlaboparopHas padora

49 . - 0.5
«M3ydyeHune TkaHel pacTeHUIN»
TKaHM )KMBOTHBIX U YEJIOBEKA.

50 JlabopartopHnast pabora «3yueHne TkaHeu 0.5
YKUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3ydyeHne opraHoB 1IBETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBU>KeHue OpraHnu3mMoB

54 [Iutanue oprann3mMoB

55 IInTanne MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4yeaoBeKa

56 JpIXaHue OpraHu3sMoB

57 JlpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeJoBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa o3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y oprann3smoB

61 3amura y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 Pa3znpaxxumocTs 1 perymsiuus y
OpPraHHU3MOB

64 I'yMopanbHas peryiasanus 1 SHIOKpUHHAs

CHUCTEMA )KUBOTHBIX N YCJIOBCKA




65

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

66

ITonoBsoe Pa3MHOXKCHHUEC

67

Metios

68

I'ameTorenes. Obpa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlabopaTopHas paborta
«/3y4eHne cTpoeHHs OJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOITPEHapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHC OPIraHU3MOB —
OHTOI'CHEC3

70

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
Jlaboparopnast pabota «BrisBienue
MIPU3HAKOB CXOJCTBA 3apOJIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHHME U pa3BUTHE PACTEHUIA.
Jlaboparopnast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PaCTEHUII»

0.5

73

I/ICTOpI/Ifl CTAaHOBJICHUA U PA3BUTHUA
TCHCTUKH KaK HAyKH

74

OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «lpo3oduna kak
00BEKT FeHETUYECKUX UCCIICAOBAHUID)

0.5

75

3aKOHOMEPHOCTU HACTEA0OBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"U3ydeHnne pe3yapTaTOB MOHOTHOPHIHOTO
CKpeniuBaHus y Apo30duisr"

0.5




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

76 1
CKpEIIUBAHUS
77 AHnanuzupyroiee ckpenmpanue. Hemonxnoe 1
JOMUHUPOBAHUE
JlurubpuiHoe CKperBaHue.
73 [IpakTrueckas padota «M3ydenue 1 0.5
pe3yJIbTaTOB IUTMOPUAHOTO CKPELIMBAaHUS '
Y IpO30(UITBI»
79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEILMBAHUS
80 CuernieHHOE HaclleZJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU 1
82 I'eneTtuka moma 1
83 I"'enoTun Kak 1ejI0CTHAsI CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHSA 1
pacTeHUi, )KUBOTHBIX U Y€JIOBEKa
25 N3menunBOCTh IPU3HAKOB. Busl 1
U3MEHUYUBOCTH
86 MoaudukaroHHass HK3MEHYUBOCTh 1
BapuanvoHHsIl psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padota
g7 «MccnenoBanue 3akOHOMEpHOCTEN i 0.5
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH. ’
IlocTpoeHne BapuallMOHHOTO psifia v
BAPUALIMOHHON KPUBON»
28 I'enoTunnyeckast U3MEHUYNBOCTD. 1
KomOuHaTHBHAs N3MEHUUBOCTh
89 MyTannoHHast U3MEHUYHUBOCTD. 1 0.5




[TpakTrueckas pabota « MyTanuu y
npo30¢ bl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

3aKOHOMepHOCTI/I MYTallUOHHOI'O ITpomecca.
OINHUIeHeTHKA U SITMICHOMHUKA

91

I'eneruka yenoseka. [IpakTuueckas pabota
«CocTaBieHHE U aHAJHU3 POJIOCIOBHOI»

0.5

92

MeTtoasl MEAUIIMHCKON TEHETUKHU

93

3HayeHNEe MEIULIMHCKOU TEHETUKU B
Hpe)]OTBpaHIeHI/II/I " JICHCHHUHU I'CHCTHUYCCKUX
3a00JIEBAHNI YEIIOBEKA

94

OCHOBHBIE ITOHATHA CCJICKLIUU.
Jlaboparopnast pabora «3yuenue copToB
KYJIbTYPHBIX PACTEHUU U MOPOJ JOMAIITHUX
KUBOTHBIX»

0.5

95

Metoapl CeNeKIMOHHOM paboTHI.
Jlaboparopnas pabota «/3ydeHne MeTo10B
CEJIEKIINH PACTCHUI»

0.5

96

JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U
*HUBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHUID»

97

CoxpaHeHue, N3y4eHHE U UCTI0JIb30BaHUE
TEHETUUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka U OTpaciib
npousBojicTBa. [IpakTuueckas pabora
«M3y4yeHune 00bEeKTOB OMOTEXHOIOTHI»

0.5

99

OCHOBHbBIE HAIlPaBJICHUS! CHHTETUYECKOM
onosoruu




100 XpOMOCOMHAs M TeHHAs UH)KEHEPHUS

101 Menunuackue OMOTEXHOJIOT NI

PesepBubiii ypok. [ToBTOpeHue,

102 .
000011IeHHEe, CUCTEMATH3AI1s 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Terta Hara uudgposbie
n/n ypoka Bcero Konrpophre | Ipaxireciie u3yyeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI pecypenI
1 OpontonuonHas Teopus Y. Jlapsuna 1
) JBHoKyIKe CHIIbI 3BOJIFOLIMH BUIOB 10 Y. 1
HapBuny
3 Bboprba 3a cymiecTBoOBaHME, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIIH 0TOOD
4 dopMHUPOBaHUE CUHTETUYECKON TEOPUHU |
IBOJIIOLIMH
5 OTalbl 3BOJIOIIMOHHOTO MpoIiecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsmus — anemMeHTapHas €IMHULA |
IBOJIIOLIMH
3aKOH F€HETHUYECKOTO paBHOBeCUS JIxk.
7 Xapau, B. BaitnOepra. JlaGoparopnas 1 0.5
pabota «BplIsiBlIeHHE U3MEHYHUBOCTH Y '
0co0ell 0IHOr'0 BHIA)»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 O ekt ocnoparens. dpdexrt )
OYyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3onsamun nomynsuui: 1

reorpaduueckasi, OnoIorudecKas

11

EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN
(bakTop IBOJIIOITUU




12

[TomoBoit oT6Op

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnas pabora «M3yuenue
apoMop(}030B U UAMOAAANITAUHN Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Ipumeps! mpucmocoOeHunit y
OpraHu3MoB: Mop(osiornieckue,
¢du3nonornuecKkue, OHOXUMHUIECKHE,
noBeneHveckue. Jlabopatopuas padbora
«IIpucnocobiieHns OpraHu3MoB U UX
OTHOCUTEJIbHAS 11eJIECO00PA3HOCTH)

0.5

15

Bun, ero kxpurepuu u cTpykTypa.
JlaGopatopHas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buzia

17

BunoobpazoBanue kak pe3ysnbTaT
MHUKPO3BOIIOLUU

18

CBs3b MHKPO3BOJIIOIWHN U SITUACMHUOJIOTUN

19

MaKpO3BOJ'IIOI_II/I$I. ITaneonToIOrNYECKHE
MCTOJbI U3YUYCHUA 3BOJIFOITUN

20

BI/IOFCOI‘pa(bI/I‘{CCKI/IC MCTOAbI U3YUYCHHUA
9BOJJIIOIIMH

21

DOMOPHOIOTUYECKHE U CPABHUTEIHHO-
MOp(hOIOrHUECKUe METO Bl U3YUSHUS
SBOJIIOLIUA

22

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTHU4ecKue




MECTOJBI U3YUYCHU 3BOJIIOIIUN

23 OO011e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnanTuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIOIIUI
’s HayuHble runoTesbl NporCcXO0KICHHUS
JKU3HU Ha 3emie
26 JloHay4HbIE IPEACTABICHUS O 3aPOKICHUN
KU3HU
7 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
SBOJIIOINH
28 ['unoTesbl 3apoKICHUS KU3HU
HcTopust 3eMin 1 METO/IbI €€ N3YUECHHUS.
79 JlaGopatopHas pabota «3yuenue u 0.5
OTMCaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY
30 HauansHbie 3Tasr opraHn4eckoin
HBOJTIOIUN
31 OBOJIOLUS DYKAPUOT
OCHOBHBIE Tarbl YBOTIOIAN
0 pactutensHOTO MUpa. [IpakTHdeckas 0.5
paborta «M3yuenne ocoOeHHOCTEH '
CTPOCHHUSI pPACTEHUM PA3HBIX OTIEIOB)
1 OCHOBHBIE Tarbl YBOTIOIAN KUBOTHOTO
MUpa
OBOIIOLMS KUBOTHBIX. [[pakTrdeckas
34 pabora «3yueHune ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuogam

MaccoBsle BBIMUPAHUA — DKOJIOTHYECKHE

36 KPU3HCHI MTPOIILJIOTO

37 CoBpeMEHHBII KOJIOTUYECKUH KPU3HC,
€ro 0COOEHHOCTH

18 CoBpeMeHHasl CHCTeMa OPTaHNYeCKOTO
MHupa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIHI
OpraHU3MOB

40 AHTpONOJIOTHSI — HAayKa O YEJIOBEKE

A1 PazButne npeacraBiaeHui o
MIPOMCXOXKICHUH YeTIOBEKA
Mecto yenoBeKka B CHCTEME
opranuyeckoro mupa. JlaboparopHas

42 pabora «M3yuenue ocobeHHOCTEMN 0.5
CTPOCHHUSI CKEJIeTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOXOXKACHUEM)

43 JBH>KyIlKe CUIIbl aHTPOIIOTeHE3a

44 CooTHOIIeHNE OUOJIOTUYECKUX U
COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTa/IMM AaHTPOTIOTEHE3a

46 ITaneoreneTnka u MajJeoreHOMUKA

47 DBOJIIOLIMS COBPEMEHHOT'0O YEJIOBEKA
Yenoseueckue pacel. [IpakTnyeckas

48 paborta «M3yueHne sKOIOTHIECKUX 0.5
ajanTanui 4YeJIOBEKay

49 MexIUCIUITTTMHAPHBIE METOIbI




AHTPOIIOJIOTUH

50 3apoKICHUE U Pa3BUTUE FKOJIOTUH 1
Metonsl sxonoruu. JlabopatopHas paborta

51 «3ydyeHune MeTo0B HKOJTOTMYECKHUX 1 0.5
HUCCIIEJOBAHUN

5 3Ha4YeHHE IKOJOTHUECKUX 3HAHUU JJIs 1
YyeloBeKa

53 Dkonorudeckue GpakTopsl 1
AbGuotnueckue daktopbl. CBET Kak

54 sKosoruueckuii pakrop. Jlaboparopuas | 0.5
pabota «BrisiBneHne npucnocodaeHuit ’
OpPraHU3MOB K BIMSIHUIO CBETa»
Aobuotuyeckue daxropsl. Temmneparypa
KaK KOJIOTHYECKUN (paxTop.

55 JlabopaTtopHas pabota «BrisiBieHue 1 0.5
PUCTIOCOOIEHUI OPraHU3MOB K BIHSHHUIO
TEMIEPaTypb»
Abuotnueckue pakTopsl. BraxHocTh Kak

56 sKosiorndeckuit gpaxtop. JlaboparopHas 1 0.5
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 00MTaHUS OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 Kuznenusie GopMbI OpraHU3MOB 1

60 Buotnueckue akropsl 1
3HaueHne OMOTHYECKHUX B3aUMOICHCTBUN

61 JUIs CYILLIECTBOBAHMS OPraHU3MOB B Cpelie 1

oburanus




DKOJIOTHYECKHE XapaKTCPUCTHKU

62
HOMYJISILUH
OcHOBHBIE TTOKA3aTeNN MOMYJISILIUU:

63 YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAS U
M0JIOBAs CTPYKTypa
OcHOBHBIE TTOKA3aTeNIN MOIMYJISILIUU:

64 POX1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTH, MUTPAIIHH

65 Okojoruyeckasi CTpyKTypa MOIyJIaLun

66 JluHamuKa NomnyJIsiuy U €€ peryJisaiuus

67 KpuBbie pocta 4MCIEHHOCTH MOMYJISIIHU.
KpuBblie BEDKUBaHUS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlabopaTtopHas padorta «IIpucnocobnenus 0.5
CeMsIH PaCTEHHI K PaCcCEICHUIO

69 Bun kak cucrema nomysisiuii

70 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITHIA
YKUBOTHBIX

71 Co0011eCcTBO OPraHu3MOB — OHOIICHO3

72 DKOCHCTEMA KaK OTKpBITask CUCTEMA

7 KpyroBopoT BelecTs 1 MOTOK YHEPTUU B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTeN YKOCUCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbI

76 N3meHeHus cooO0IeCTB — CYyKIIECCUH

77 [IpupoaHbie 5KOCUCTEMBI. DKOCHUCTEMBI

03€p U peK. IKOCUCTEMBI MOPEN U OKEaHOB




HpI/IpO,I[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI

78 TYHJp, JI€COB, CTEIICH, TyCTHIHb

79 AHTPONOreHHbIE SKOCUCTEMBbI

20 Ypboskocucremsl. [IpakTuyeckas padora 0.5
«3ydyenue u onrcanue ypooIKOCHCTEMBI '
3aKoHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHn3MbI BO3ICUCTBUS 3arpsI3HCHUMA

%) Pa3HBIX TUTIOB HA CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIITUOHHOM U
HSKOCHCTEMHOM YPOBHSIX

23 buocdepa — oOuierianerapHas 060104Kka
3eMin

84 VYuenue B. U. Bepnanckoro o 6uocdepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl

26 KpyroBopoTs! BemecTs u
OHMOreOXNUMUYECKHE IIUKIbI

%7 3oHanbHOCTH OUochepbl. OCHOBHBIE
OMOMBI CyIIH

88 VYcroitunBocTh 6rochepbl

89 DKOJOTHYECKNE KPUZHUCHI U UX TPUYUHBI

90 Bo3sgeiicTBue yenoBeka Ha 6nochepy

01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
pacCTUTEIBHBIN U KUBOTHBIA MU

92 OxpaHa npupoasbl




OcCHOBHBIE MIPUHIUIIBI YCTOﬁqHBOFO

73 pa3BUTHSA YEJIOBEUECTBA U IPUPOIBI !
PanmonansHoe MpUpoA0NOIb30BaHUE U

94 COXpaHeHHEe OMOJIOTMYECKOTO 1
pa3zHooOpasus 3emiu

95 O06o06menue mo Teme « MUKPOIBOIIONHUS U |
e€ pe3ynbTaThn

96 Q§o6meHHe 1o TeMe «MaKpOo3BOJIIOIUS U |
e€ pe3ynbTaThn)

97 O606menne no Teme «IIpoucxoxaeHne u |
pa3BUTHE KU3HU Ha 3eMiIe»

08 O606menne o Teme «IIponcxoxeHue |
YeJI0BEKa — aHTPOIIOTCHE3)

99 O06o01eHue 1Mo Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTAaHU3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaAHUS

101 O6o6meHIEe 10 TeMe «DKOJIOTUS BUIOB U |
TIOTTY IS

102 O6006menue mo Teme «buocdepa — |
rI106anpHast IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U
peIIeHUH KU3HEHHO BAXKHBIX COIUATBHO-ITUUECKUX, SIKOHOMUYECKHUX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELICHUH BOIIPOCOB
paIMOHaIBLHOTO IPUPOAOIOIBL30BaHUA, B DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX HCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHWe, HW3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBICHUS W OLIEHKH aHTPOIOTI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpPMYJIHpYs IeNb HCCIEIOBaHUS, aHAJTU3UPOBAThH
MIOJTyYeHHBIE PE3YJIbTATHI U IEIaTh BBIBOJIBI.

BblsiBieHHEe 3aBUCMMOCTH  MEXIYy HCCIEIyeMbIMH BEJIMYMHAMU,
00BsICHEHUE MOIY4YEHHBIX pe3yJIbTaTOB U (hOPMYJIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ 1 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OHOJNOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJOTUYECKHE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJI, TIOIMYJISIINS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpPETyJIIus,
CaMOBOCIPOU3BEICHUE, HACJICICTBEHHOCTD, M3MCHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KierouHas Teopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHHUTeTa [I.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS DBOJIIOLHUH, TEOPHUS




antporioreHeza Y. Jlapsuna; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKIACHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CesepuoBa o0 mnyTsix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapyUICHUS CHEIUICHUS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
n3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxonactsa K. bapa;
Oouorenernueckuii 3akon J. ['exkens, @. Miomiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (MuHuMmyMa 0. JIubuxa, 9KOJOrMYecKON MHpaMUbl YHCe,
O1OMAaccChl U SGHEPTUN);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJ0ruYecKue 3aJa4M,; BbIABIATH
MMPUYNHHO-CJIICACTBCHHBLIC CBsA3U MCXKIY HCCIIEAYEMbIMU
OMOJIOTHYECKMMH 06LeKTaMI/I, mnmponeccamMm M ABJIICHUAMU, OCIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUEC CXCEMbl CKPCHIUMBAHHA JIA PA3HbBIX THUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPCHOCA

BCHICCTB U SHCPI'UU B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3U  MEXJIYy CTPOCHMEM U
(yHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OPraHOB Yy pAcCTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BELIECTB; ATalaMH KJIETOYHOTO LIUKJIA U )KU3HEHHBIX
LMKJIOB OPTraHU3MOB; dTalaMi ’MOPUOHATILHOTO Pa3BUTHS; T€HOTUIIOM
u ¢deHotunoM, ¢GeHoTUrIoOM U  (pakTopaMu Cpeapl OOUTaHUS,
IpoLeccaMi  JBOJIIOLMM; JIBIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCHUCTEM U MPUCHOCOOICHUSMHU K HUM

OpraHu3MOB

YMeHue BBIIENATh CyIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHIIOB, OHMOTCOIICHO30B, SKOCHCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHHH,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUBHCACATCIIbHOCTHU, NPOTCKAOINX

B OpraHusmax paCTeHHﬁ, ZKHUBOTHBIX H YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Mera0onu3M), HHPOPMALHMH H
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXEHHUs, UHIUBUYyaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
orbopa, CTaOWIM3HMPYIOLIET0, JBMXKYIIEIO M Ppa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJ000pa30BaHus; BIUSAHUS JBHKYLIMX CHJI SBOJIIOLUU Ha T€HO(POH[
MOIYJISAUY; TPHUCIIOCOOJICHHOCTH OpraHu3MOB K cpene oOWTaHus,
YepeoBaHMs HAINpPaBICHUN HBOJIONUH, KPYrOBOPOTa BEWIECTB H

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/UI BBIACIATH CYHICCTBGHHI)IC HpI/I3HaKI/I
BHPYCOB, KIETOK IIPOKApUOT M DJYKApHOT, ONHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOTE€OIICHO30B U JKOCHCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTHYECKOro OOMEHa,
XEeMOCHHTE3a, MHTO3a, MeiHo3a, OIUIOAOTBOPEHUS, pa3BUTHI H
Pa3MHOXKEHHUS, WHIWBUIYaTbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 32 CYIIIECTBOBaHHE, €CTECTBEHHOTO 0TOOPA, BUI000Pa30BaHNUS,
MPHUCTIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHWs, BIHSHHS
KOMIIOHEHTOB 3KOCHUCTEM, aHTI)OHOFeHHI)IX I/I3M€H€HI/II>1 B DKOCUCTECMaAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M TMPEBPAIIECHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHX pac;
HEe0OXO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpasus
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYLIECTBOBAHHMS MPHUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBaTh WHGOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl; MHTEPIPETUPOBATH ITUYECKUE ACMEKTHI COBPEMEHHBIX
HCCIIeJOBaHU B Ouosoruu, MEIUILIMHE, OHMOTEXHOJIOTHUH;
paccMaTpuBaTh r00anbHBIC IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOLICHHIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




IHHEPEYEHDb 3JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D 110
BHOJIOTUHN

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHUE

1.1

CoBpeMeHHass OHOJIOTHS — KOMILICKCHAsT HayKa. buoiornuyeckne HayKH M H3ydacMbIC UMH
HpOGHeMBI. QYHHaMeHTaHBHLIC, HpI/IK.HaI[HBIe N IIOUCKOBBIC Hay‘-IHbIe HUCCJICOOBAHUS B
OHOJIOTHH.

3HayeHre OHOIOrHH B (POPMUPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.
IIpodeccuu, cBsa3aHHbIE ¢ OMOJIOTHEH. 3HAUEHWE OMOJOTHU B MPAKTUYECKON JEATCIBHOCTH

YeJlIoBeKa: MEAUIIMHE, CEIbCKOM X03SICTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPO/Ib

1.2

’KuBbie cucTeMbl Kak mpeaMeT u3yueHus Oumosiornu. CBOMCTBA KUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U ILEJIOCTHOCTb, CIOXHOCTb U YHOPSAJOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHU3allMsi, CaMOBOCIPOMU3BEICHUE, pPa3apPakKUMOCTbh,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluyd KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBI,
OpraHU3MEHHBIN,  MOMYJISIMOHHO-BUAOBOM, HOKOCHUCTEMHBIN  (OMOTreOleHOTUYECKU),
ouocdepnsiid. [Iporeccsl, MpoOUCXOASIINUE B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU KUBOTO.

XKuznpb kak ¢popMma CylIeCTBOBAHUS MaTEPUU

1.3

MeTtoasl 6uonorndeckoi Hayku. HabmroneHne, n3MepeHue, SKCIepuMeHT, CUCTeMaTH3aIlus,
MeraaHanu3. IloHdATMEe O 3aBUCMMOM M HE3aBUCUMOM mnepemeHHOU. [lmanupoBanue
skcniepumenTa. [loctanoBka u mpoBepka rumnote3. Hynesas runoresa. [lonstue BeIOOpKU U
e€ gocToBepHOCTh. PazOpoc B Owuonornueckux gaHHbIX. OIIEHKAa JIOCTOBEPHOCTHU
MOJYYEHHBIX pe3yJbTaToB. [IpUuMHBI HCKaKEHUS PE3YyJbTATOB J3KclepuMeHTa. llonsatue

CTaTUCTHUYCCKOT'O TCCTA

KneTka xak Omosiorudyeckasl CuicteMa

2.1

Knerka — crpykTypHO-QyHKIMOHANbHAS €IWHUIA KUBOTO. VCTOpUS OTKPBITHUS KIIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJI0KEHUS COBPEMEHHOMN KIIETOYHOW TEOPHUH.

Metoabl MOJNEKYJISIpHOW W KJIETOYHOM OHOJOrMM: MHUKPOCKOMNMs, Xpomarorpadus,
anekTpodope3, METOJ MEYEHBIX aToOMOB, audQepeHnraIbHOe MeHTPpU(yrupoBaHue,

KYJbTHUBUPOBAHHUEC KIICTOK

2.2

XHUMHUYECKUN COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIIEMEHTHI. Boga u €€ poiib Kak
pacTBOPUTEIIA, pEAarcHTa, YydYacTHE B CTPYKTYPHUPOBAaHUU KIETKH, TEIUIOPETYJIALHNN.
MuHepalibHble BeIleCTBa KJIETKH, UX Ouosnorndeckas poib. Poilb KaTHOHOB M aHHMOHOB B
KJIETKE.

buonornueckue mnonumepsl. benku. AMHUHOKHCIOTHBIA cocTtaB 0enkoB. CTpyKTyphl
OenkoBoil Mousiekynbl. IlepBuuHas cTpykTypa Oenka, MEeNTHAHAs CBs3b. BropuuHas,

TpeTUYHasi, YeTBepTUYHas CTPyKTyphl. JleHarypamus. CorictBa OenkoB. Kiaccudukamms




6enxoB. buonornueckne GyHKINU OENKOB.

VYraeBoasl. MoHOCaxapu/Ibl, AUCAXAPHUIbI, OJUTOCAXapuabl U nonucaxapuasl. OOmmii miaxn
CTpoeHHsI U (PU3UKO-XMMHUYECKHE CBOICTBa yrieBoJoB. buonornueckue QyHKINH
YIJIEBOJIOB.

JIunu el I'uapodunsHO-THIPODOOHBIE CBOIICTBA. Knaccuduxanus JUIHJIOB.
Tpurnuuepunsl, ¢dochonunuabl, BOCKH, cTepoujbl. buonormueckue (GyHKIUH JTHIHAIOB.
OO0mue cBoiicTBa OMOIOTUYECKUX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOy IIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JITHK n PHK. Crpoenue HykxienHoBBIX KucIOT. HykieoTunbl.
[Mpuntun kommuiementapuoctu. [Ipasuno Yapradda. Ctpykrypa IHK — nBoiinas crimpans.
Mectonaxoxaenue u ouonorunueckue Gpynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.
Crpoenue Monekynsl AT®. Makpospruueckue cBs3u B Moisiekyse AT®. buonorunueckue
¢yakunn AT®. BoccraHoBiieHHBIE TIEPEHOCUNKHY, UX (YHKIUH B KieTke. CeKBEHUPOBaHHE
JHK.

CrtpykTypHast Ouojorus: OMoXuMHYecKHe M OnodU3MYecKue HCCIeOBaHUsA COCTaBa U

MIPOCTPAHCTBEHHOMN CTPYKTYPBI OMOMOJIEKY T
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Tumbl kiIeTOK: SyKapuoTWdeckas W mpokapuornyeckas. CTpyKTypHO-(QYHKIIMOHAJIBHBIC
00pa3oBaHMs KJIETKH.

Crpoenue npokapuotTuueckoi kinetku. Kierounas crenka 6axtepuil u apxeil. OcoO0eHHOCTH
CTpOEHHsSI TeTepoTpo(HON M aBTOTPO(HON NPOKAPUOTHUYECKHX KIETOK. MecTto u poiib
MIPOKAapUOT B OMOIIEHO3aX.

Crtpoenre u (YHKIHOHHPOBAHUE SyKapUOTHUECKOH kieTku. [Inmazmaruueckas mMemOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTH4eckoil MemOpaHbl. TpaHCHOPT BeLIECTB 4epes3
I1a3MaTHYeCKyt0 MeMOpaHy: naccuBHbIN (quddys3usi, odneryéHHas quddys3usi), akTUBHBIHN
(mepBUYHBINA U BTOPUYHBIA akKTUBHBINA TpaHcnopT). [lomynponuniaemocts MmemOpansl. Pabora
HaTpUH-KaJIMeBOr0 Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuro3. Dk3ouuTo3. Kierounas
creHka. CTpyKkTypa U GyHKIMHU KIETOYHOU CTEHKH PACTECHUA, TPHOOB.

Hutomma3zma. I{uro3zome. IluTockener. JIBukeHwe wnMTOIIIa3Mbl. OpraHoubl KJIETKH.
OpHoMeMOpaHHbIE OpraHoMJIbl KJIETKH: 3HJominazMarudeckas cerb (OIIC), ammapar
lonbmku, nU30COMBI, WX CTpoeHHe M (QYHKIMUA. B3auMocBsS3b OJHOMEMOpaHHBIX
opraHouJioB kjieTku. CTpoeHue rpaHyIsspHOrO peTukyiyma. CHHTE3 pacTBOPHUMBIX OEIIKOB.
CuHre3 kieTouHbIX MeMOpaH. ['nmagkuii (arpaHyssipHbII) SHAOIIIA3MATHUYECKUH PETUKYITYM.
CekpetopHast ¢yHknus anmapara [onapmku. TpaHcmopT BemecTB B KieTke. Bakyonu
pacTUTENbHBIX KiIeToK. Knetounstii cok. Typrop.

[ToryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TIIACTUIBL.

CrpoeHre M (QYHKUMH MUTOXOHApPHM M IulacTul. IlepBuYHBIE, BTOPUYHBIE U CIOXHBIE
IUIaCTUABl  (POTOCHHTE3UPYIOIIMX 3YKapuoT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JEUKOIUIACTHI
BBICIIMX PACTCHUM.

HememOpannble opranouzasl kiaetkn CtpoeHue M (YHKIUM HEMEMOpaHHBIX OpPraHOM/OB
kietku. Pubocombl. MukpodmiameHnTsl. Mpliieunbpie KieTkd. MukpoTpyOouku. KireTounsrii

nentp. CTpoeHHe M JABIKCHHE MXTYTUKOB M pEeCHUYEK. MUKPOTPYOOUKH ITMUTOIIa3MBbI.




enTpuosms.

Snpo. Obonouka sipa, XpOMaTWUH, KapuoIUia3Ma, SAPBIMIKH, MX CTPOCHHE U (YHKIIHH.
Snepubiii  OenkoBblii  MaTpukc. IIpocTpaHcTBEHHOE  PACHONIOXKEHME XPOMOCOM B
uHTepazHoM sape. benkn XxpoMaTHHA — TUCTOHBI.

Knerounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK SyKapHUOT (pacTUTENbHOM,

KUBOTHOH, TPUOHOIN)
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AccuMUIIAILMS U TUCCUMWIISIIAA — JBE CTOPOHBI MeTabonu3ma. Turbel oOMEHa BEIIECTB:
aBTOTpOoHBIH U TerepoTpodHbIf. VYyacTHe Kuciopoga B OOMEHHBIX IPOLECCAX.
DOHepreTuyeckoe obecriedeHne KieTku: mpeBpamenne AT@® B 0OMEHHBIX Mpoleccax.
depMeHTaTUBHBIN XapakTep peakiui KiIeToYHoro Meradbosmsma. @epMeHThl, UX CTPOCHHUE,
cBoiicTBa U MexaHusM jeictus. Kodpepmentel. Otinnuns (GpepMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB. besku-akTuBaTopsl U OEIKU-UHTMOUTOpBHL. 3aBUCHUMOCTh CKOPOCTH
(epMEHTATUBHBIX PEAKINI OT Pa3INYHBIX (PAKTOPOB.

[lepBuuHBII CHHTE3 OpraHUYecKHX BellecTB B kieTke. dorocunres. Posb xjopomiactoB B
nporecce (orocunresa. CperoBas u TemMHoBasg (asbl. [IpogykTuBHOCTH (hoTOCHHTE3A.
Bnusiaue pa3nudHbIX (GakTOpPOB Ha CKOPOCTh (hoTocHHTE3a. 3HaUeHHe (POTOCHHTE3A.
Xemocunres. PazHooOpasue opraHu3MOB-XeMOCHHTETHKOB: HUTPUDUIUPYIOIINE OaKTEpPHH,
xKee300aKkTepuu, cepoOaKTepru, BOJIOPOIHbIEC OaKTepUn. 3HaU€HHE XeMOCHHTE3a.
AnaspobHble opraHu3mbl. Bumel Opoxkenus. IlpomykTsl OpoXxeHHs M HUX HCHOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3Mbl KaK OOBEKTHl OMOTEXHOJIOTUU M BO30YAUTENH
Oose3Hen.

AdpoOHBIE OpraHu3Mbl. JTambl HSHEPreTudeckoro obmeHa. IloaroToBUTENbHBIH ATall.
I'mukonu3 — 6eCKUCIOPOAHOE pacIeIJICHHE TTIFOKO3bI.

Bronornveckoe OKHCIIEHHE, WM KIETOYHOE IbIXaHWe. Poib MHUTOXOHIpHI B Tpoleccax
Ouonoruueckoro okucienus. Luknuueckue peakuuu. OkuciaurensHoe GochopuirpoBaHue.
[IpenmymiectBa a3poOHOrO0 MyTH OOMEHA BEILECTB Iepe] aHa’dpoOHbIM. D(PeKTHBHOCTH

SHEPreTHYeCcKOro ooMeHa

2.5

Peakuuu marpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTH B pPEaKIMSIX MaTPUYHOTO
cuHTe3a. Peanmuzanus HacnenctBeHHOW uHpopmanuu. ['eHeTHYeCcKWil KON, €ro CBOMCTBA.
Tpanckpunuuss  —  marpuunblii  cuHre3  PHK. IIpyHUUNBL  TPaHCKPUIILUHU:
KOMIUIEMEHTApHOCTh, aHTUINAPAJUIETbHOCTh, ACHMMETPUYHOCTh. TpaHCusIuus U e€ 3Tarbl.
VYyactue TtpancnoptHeix PHK B Ounocunrese Oenka. VYcioBus OuocuHTe3a Oernka.
Kopauposanue amuHokuciot. Posib pubocom B GuocunTese Oenka.

Opranuzanus reHoma y nNpoKapuoT U 3yKapuoT. Perynsius akTHBHOCTH T'€HOB Y TPOKapHOT.
['mnote3a omepona (®. XKako6, XK. Mano). Perynsuuss oOMEHHBIX TPOIIECCOB B KIIETKE.
Kiierounslit romeocras.

Bupycel — HekieTouHble (OpMBI )KH3HU U OONMUratHeie mapa3uthl. CTPOCHHE MPOCTHIX U
CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(Daros.

BupycHbie 3a0oneBanns uenoBeka, KUBOTHBIX, pactennit. CITN, COVID-19, conmansHbie

1 MEJTUIIUHCKHUE TIPOOIeMBI




2.6

Knerounsnii mwkn, ero mepuoanl u perynsius. Wutepdaza u muro3. OcoOEHHOCTH
MpOLIeCCOB,  MpoTekarommx B  wuHTepdaze. [loaroroBka KIETKH K  JICICHHUIO.
[IpecunTeTnyeckuii  (MOCTMUTOTHYECKHI), CHHTCTHUYECKHMH W  TMOCTCHHTETHYCCKUU
(IpEeMHUTOTUYECKHI ) TIEpUOIbl HHTEP(A3HI.

Marpuunsii  cunres JHK - pemmkanusa.  Ilpunounsr  perummkamuu — JHK:
KOMILUIEMEHTAPHOCTh, TOJYKOHCEPBATHUBHBIM CHHTE3, AHTHUIAPAUICIbHOCTh. MexaHusm
pemwukauun  JJHK. Xpomocombl. Crtpoenne xpomocom. Tenomepsl U Tenomepasa.
XPpOMOCOMHBIN HAOOP KJIETKH — KapUOTHUIIL. [[UTIIIOUTHBIN U TaIuTIOUIHBI HA0OPH XPOMOCOM.
I'omosornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne knetku — Mmuto3. CTaguu MUTO3a U IPOUCXOSIIINE B HUX MPOIecChl. TUIBI MUTO3A.
Kapuokune3 u uurokusnes. buonornyeckoe 3HaueHHE MHTO3a. Perynsiuus MUTOTUYECKOIO
uukia kietku. [Iporpammupyemast kierounas rudesinb — arnonTos.

qDYHKIII/IOHaJII)Haﬂ I'€HOMHKa

OpraHI/IBM KaK OMOJIOTHYECKasl CHCTEMA

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOIOKJIETOYHbIE OpPraHU3Mbl WU MHOTOTKaHEBbIE
OpPTraHHU3MBI.

@DopMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U TMOJIOBOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJIISIINA, (parMeHTaIHs, KIOHUPOBAHHE.
[TonoBoe pasmHoxkenue. IlomoBble kineTkw, wnu raMmersl. Meito3. Craauu Mmeiio3a.
[loBenenne xpomocom B Meino3e. Kpoccunroep. buonormueckuii cMbicn Melo3a u
II0JIOBOTO Ipolecca. Meio3 U ero MeCTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe pa3Butue. ['amerorenes y xuBoTHbIX. [TosoBeie xene3sl. OOpa3zoBaHue U
pa3BUTHE TMOJIOBBIX KieToK. CnepmaTtoreHe3 u ooreHe3. CTpOeHHE IOJOBBIX KIIETOK.
OmooTBOpeHHe M 3MOPHUOHATIBHOE pPa3BUTHE KHUBOTHBIX. CIOCOOBI OMJIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WNnauBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHes). Ctaguu sMOpHuoreHe3a »KMBOTHBIX (Ha
npumepe  asarymiku).  JpoOGnenwe. Tumbr  gpobmenus.  OcoOGeHHOCTH — ApoOICHUS
MJIEKOMTUTAIOMINX. 3apOJBIIIEBbIE JTUCTKU (TacTpysius). 3aKiagka OpraHoB M TKaHEH u3
3apOJBIIIEBBIX JINCTKOB. B3anMMHOe BiMsSHME YacTeld pa3BHBAIOILETOCS — 3apojbllla
(oMOpuoHanbHAsT WHAYKIMS). 3akiajika TIUIaHa CTPOCHUS JKMBOTHOTO Kak pe3ysbTar
MepapXUUeCcKUX B3auMOJIeHCTBUI reHOB. BiusHue Ha 3MOpHOHATIbHOE PAa3BUTHE Pa3IUYHBIX
(aKTOpOB OKpY’KarOIIEH Cpebl.

Poct u pa3Butie xuBoTHbIX. [locTamMOpruonansHbIil nepuo. [lpsamoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Mmeramop§o30M y 6ECIIO3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. bronornyeckoe
3HaY€HHUE MPSIMOTO M HEMPSMOT0 Pa3BUTHUS, UX PACIPOCTpPaHEHHE B Ipupoje. TUmbl pocra
KUBOTHBIX.  DakTOpbl  pEryisdlud  pocTa  KUBOTHbIX W  4enoBeka. Cranuu
MOCTAMOPHOHAIBHOTO PAa3BUTHS Y KUBOTHBIX U YeoBeKka. [leproabl OHTOreHesa yeaoBeKa.
Pasmuoxxenue u pazputue pacteHuid. ['amerodur u cnopodur. Meiio3 B KU3HEHHOM ITUKIIC
pactenuii. OOpa3oBaHuMe Crop B TIpolecce Meio3a. [ameroreHes y pacTeHH.
OnnogoTBOpEHHE M Pa3BUTHE PACTUTEIBHBIX OpraHU3MOB. J[BOWHOE OIJIOJOTBOPEHHUE Y

IBETKOBBIX pacTeHHil. OOpa3oBaHHe U pa3BUTHE CEMEHH. MeXaHH3MBbl pETyJSILUN




OHTOI'€HE3a Y PACTEHUU U JKUBOTHBIX

3.2

Hcropus cTaHOBIIEHUS U pa3BUTUSA T€HETUKU KaK HayKU. OCHOBHbBIE T'€HETUYECKHUE MTOHATHUS
U CHUMBOJIbI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, AJbTEPHATUBHBIE NPHU3HAKH,
JOMUHAHTHBII W PEUECCUBHBIA MPU3HAK, TOMO3UIOTa, TE€TEPO3UT0TA, YUCTASl JIMHUS,
ruOpuapl, reHoturl, ¢eHoTurl. OCHOBHBIE METONBI TEHETHKH: THOPHIOJIOTHYECKUH,

L[I/ITOJIOFI/I‘ICCKPlﬁ, MOJ'IeKy.]'IHpHO-FeHeTI/ILIeCKI/Iﬁ

3.3

Mounorubpuanoe ckpeuanue. [lepBbiit 3akoH MeHnzens — 3aK0H eAMHO00pa3usi TuOpUI0B
epBoro mnokxoisieHus. lIpaBwino nomuHHMpoBaHusa. Bropol 3akoH Mennens — 3aKkoH
paciuerieHusi npu3HakoB. lluTonormyeckre OCHOBBI MOHOTHOPUIHOTO CKPELIUBAHUS.
['mnores3a 4uCTOTHI raMer.

AHanusupyomee ckpemuBanue. [IpomexxyTounslii Xxapakrep HacinenoBaHus. Paciieruienne
IIPU3HAKOB IPU HENOJHOM JOMHUHHUPOBAHUU.

Jurubpunnoe ckpeuuBanue. TpeTuil 3akoH MeHenss — 3aKOH He3aBUCUMOT'O HACJIETOBAHUS
npu3HakoB. LluTonoruueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuemienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuernieHHoe HaclieJOBaHUE
I€HOB, HapyIIEHNUE CLEIUICHUS MEX/ly FTeHaMU. XPOMOCOMHaAsl TEOpHsl HACJIEICTBEHHOCTH.
I'enetnka mnona. XpoOMOCOMHBIH MEXaHU3M OIpEAeNiCHUs Moja. AYTOCOMBI U IOJOBbBIE
XpoMocoMbl. ['oMoraMeTHbIii U rereporaMeTHbI moi. I'eHeTudeckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

l'enotun kak nenocrHas cucrema. [lnedoTponus — MHOXXECTBEHHOE [EHWCTBUE TEHAa.
MHosxecTBEHHBIN amienu3M. B3zanMonelicTBue HeallelbHbIX I'eHOB. KOMIUIEMEHTapHOCTD.

Onucras. [lonumepus
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B3aumoneiictBue reHotuna M cpedbl Opu  GopMmupoBaHud (eHoTurna. 3MeH4YMBOCTh
npu3HakoB. KauecTBeHHBIE M KOJIMYECTBEHHBIE IPU3HAKW. Buabl HM3MEHYMBOCTH:
HEHACJICICTBEHHAs Y HACIICICTBCHHASI.

MoaudukanonHas W3MeH4YMBOCTh. Ponb cpensl B (OpMUpOBaHHMM  MOAM(PUKAMOHHON
n3MeHunBocTU. Hopma peakimu npusHaka. BapualvoHHslii psa v BapuanyoHHasi Kpusas (B.
Horanncen). CoiicTBa MO (pUKAIIMOHHON U3MEHUYNBOCTH.

I'enotunuyeckass u3MeH4uMBOCTh. (CBOMCTBA IEHOTUIIMYECKOM  M3MEHYMBOCTH.  Buabl
TeHOTUIMYECKON N3MEHUNUBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunartuBHass u3MeHYMBOCTh. Mei0o3 M TOJOBOM MpoIecC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. PoJIb KOMOMHATHBHOM N3MEHUYMBOCTH B CO3JJaHUH T€HETHUECKOTO pa3zHOOOpa3us
B IIpeJieIaX OJHOrO BUJA.

MyranmoHHass W3MEHYMBOCTb. BuIbl MyTanuil: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE M WHIYLUMPOBAaHHBIC MyTallMU. SIOEpHBIE M LUTOILIA3MATUYECKUE MYyTallWH.
Comarnueckre M TOJIOBblE MyTauuu. lIpuumHBI BO3HMKHOBEHMS MyTauuid. MyTrareHsl U UX
BJIMSHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTU MYTAllMOHHOI'O Ipolecca. 3aKOH FOMOJIOTMUYECKHUX
psanoB B HacienctBeHHoW maMmeHunBoctu (H.U. BaBunor). BHesnaepHas M3MEHYMBOCTH H

HacJICaACTBEHHOCTD

3.5

Kapuorun uyenoBeka. MexnyHapoaHas mporpaMma MCCIEAOBAaHUS TI'€HOMA YeEJIOBEKa.




MeTtoapl HU3YUYCHUS TCHETUKHU 4eI0BeKa: reHealoTHYeCKU, OJIM3HEIOBHIH,
IIUTOT€HETUYECKU, MOIYJISAUUOHHO-CTATUCTUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUI.
CoBpemeHHOe onpeaeieHue FeHOTHIIA: IIOJIJHOTEHOMHOE CEKBEHHPOBAaHUE,
TeHOTHIMPOBaHKE, B TOM unciie ¢ nomonisto [11P-ananu3a. HacnenactBenHbie 3a00eBaHms
yenoBeka. ['€HHblE UM XpOMOCOMHBIE OOJIE3HHM uYelOBeKa. bOoJe3Hu ¢ HacieICTBEHHON
MPeIPacloI0KEHHOCThIO. 3HAYEHHE MEIUIIMHCKON T€HETUKHU B NPEIOTBPAIICHUH U JICUCHUU

FeHETHYECKUX 3a00JieBaHni uetoBeka. CTBOIOBEIE KIIETKU

3.6

JlomecTukaius 1 cenekuus. 3apokaeHue celleKuu 1 fomectukaimu. Yuenue H.W. BaBunosa
O LEHTpax MPOUCXOXKACHUS W MHOrooOpas3usi KyJlbTYpHBIX pacTeHuid. Pomb cenexuym B
CO3/IaHMM COPTOB pacTeHMd W 1opold KHUBOTHbIX. CopT, mopoga, WTaMM. 3aKOH
TOMOJIOTHUYECKUX PSIOB B HacieacTBeHHOW n3menunBoctd H.M. BaBunosa, ero 3HaueHue st
CEJIEKLIMOHHON paboThI.

Metoapl ceneKIMOHHONW paboThl. MCKyCcCTBEHHBIH OTOOpP: MAacCOBBIA W WHAWBUIYAIbHBIA.
Dranbsl KOMOMHAITMOHHOM cenekuuu. VcnpiTanue mpousBoauTene mo noroMcty. OTéop mno
TEHOTHUITy C MOMOIIBIO OIEHKHU (PEHOTHMa MOTOMCTBA U OTOOP MO TCHOTUIY C MOMOIIBIO
ananusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHON paboThl. PamuanuoHHbIA ©
XUMHUYECKU MyTareHe3 KaK HCTOYHUK MYTalUMd Yy KyJIbTYpHBIX (DOpM OpraHus3moB.
Hcnonb3oBaHne TE€HOMHOIO pEJaKTHpOBaHUS M MeTofoB pekomOuHaHTHbIX JIHK s
MTOJIyYEHUS UCXOTHOTO MaTepuaa JUisl CENeKIHH.

[Tonmyyenne nommrionioB. BHyTpuBHIoBas rubpuau3zanysi. bi3kopoacTBEHHOE CKpelMBaHue,
W MHOpuAMHT. HeposicTBeHHOe CKpelmBaHue, WM ayTOpUIUHT. ['erepo3uc U ero mpUYMHAbL
Hcnone3oBanue rereposuca B cenekuuu. OtnanéHnHas rubpuanzanus. [Ipeogonenue 6ecruoqus

MEXBUIOBBIX I'I/I6pI/IJIOB. I[OCT MXKECHUS CCIICKITUN paCTeHI/II\/JI U JKMBOTHBIX

3.7

OOBEKThI, HCHOJb3yeMble B OHWOTEXHOJOTMH, — KJIETOYHbIE M TKAHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, MX XapaKTepPUCTHKA. TpaauioHHas OMOTEXHOJOrMs: XJeOoleueHue,
MOJlyYeHHE KHUCIOMOJIOYHBIX TPOIYKTOB, BHUHOZAENHE. MUKPOOHOIOIMYECKH CHUHTES.
OObekThl MuKpoOHOJOrHueckux TexHosoruil. [IpomsBoacTBo Oenka, aMUHOKHUCIOT H
BUTaMUHOB. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTPYKIMA SAULEKIETOK U KIIOHUPOBaHUE
JKUBOTHBIX. MEeTO TpaHCIIAHTALUU SAEP KIETOK.

XpOMOCOMHass U TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€éHa W KOHCTPYHpPOBAHHE
pexombunanTHeix JJHK. JlocTrxkeHus U nepcrnekTUBbl XPOMOCOMHOM M T€HHON WHKEHEPUH.

MeauiuHcKue ouoTexHosoruu. Mcrnoabp30BaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3re OpraHMIecKoro Mupa

4.1

Bbuonornueckoe pazHooOpasue opranu3moB. COBpeMEeHHasi CHCTeMa OPraHHYecKOro MHUpa.
[Tpunuunsl  knaccudukanuu — opraHu3MoB.  OCHOBHBIE — CHCTEMAaTHUYECKHE  TPYIIIbI
OpPraHHU3MOB.

OCOOECHHOCTH CTPOEHUSI M KU3HEAEATEIHOCTH OIHOKJIETOUHBIX OpraHu3MoB. bakrepuwu,
apxed, OIHOKJETOYHble TpHOBl, OIHOKJIETOYHBIE BOJOPOCIH, JPYTHE€ TMPOTUCTHI

KomonunanpHble OpraHHU3MBlI. ,HBI/I)KCHI/IC OAHOKJICTOYHBIX OPraHU3MOB: aMé6OI/II[HOG,




KTYTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Pazgpaxumocts y

OOHOKJICTOYHBIX OPIraHU3MOB. Taxcucel

4.2

MHOrokaeToYHble pacTeHUs. B3auMOCBA3b 4acTe MHOIOKJIETOYHOrO opraHusma. TkaHw,
OpraHbl ¥ CHUCTEMBl OPTraHOB MHOIOKJIETOYHOIO opraHuizMa. OpraHusm Kak €IMHOE ILIEJIOE.
Txanu pactenuil. Tunsl pacTUTENBHBIX TKaHEW: 00pa3oBaTeNbHas!, TOKPOBHAs, TIPOBOIAINAS,
OCHOBHasA, MexaHudeckas. OCOOEHHOCTH CTpOeHMsI, (PyHKIUI M pacroioXeHus TKaHEeH B

OpraHax pacTeHHit

4.3

BereraTtuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. yHKUIUH OPraHOB M CHCTEM OPraHOB.
Kapkac pacrenuil. JI[BH>KEHHME MHOTOKJIETOYHBIX pAaCT€HHUWU: TpPONU3MBI W HACTHH.
[Tornomienne BOIBI, YIVIEKMCIOIO ra3a U MHUHEPAIbHBIX BEIIECTB pacTeHUsAMH. [[pixaHue
pactenuii. Iuddy3ust ra30B yepe3 MOBEPXHOCTh KICTKU. TpaHCTIOPTHBIE CUCTEMBI PACTEHUH.
Brinenenue y pacrenumii. 3ammTa y MHOTOKJIETOYHBIX pacteHuid. Kyrtukyma. Cpencrsa
MaCCUBHOM U XUMUYECKOH 3a1uThl. DUTOHIUBI.

Pazgpaxxumocte u  perynasiuus y OpraHu3moB. PazgpaxumocTb U peryssauus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOYHbIE KUBOTHbIE. B3aMMOCBA3b YacTe€ld MHOTOKJIETOYHOIO OpraHusma. TkaHH,
OpraHbl U CHUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO opraHu3Ma. OpraHu3M Kak €IUHOE IIeJ0e€.
I'omeocras. TkaHuW >KMBOTHBIX M YelOBeKa. THIIBI >KMBOTHBIX TKaHEH: SIIHMTEJIMaIbHAas,
COEIMHUTEIIbHAS, MbIllIeYHas, HepBHAst. OCOOEHHOCTH CTPOCHUS, (GDYHKIMI U PACTIOIOKESHUS

TKaHEH B opraHax >XMBOTHBIX W YCJIOBCKaA

4.6

Opransl ¥ CUCTEMBI OpraHOB )KMBOTHBIX. DYHKIIMM OPraHOB U cucTeM opraHoB. Omopa Teina
opranu3moB. CKeneTbl OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblil u
BHYTpeHHU# ckener. CTpoeHue U TUIIbI COEAMHEHNS KOCTEH.

JIBU>K€HUE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHuMe >XuBOTHBIX. IIMTaHMe MO3BOHOYHBIX
KHUBOTHBIX. JIpIxaHue *UBOTHBIX. KoxkHOe npixanue. KabepHoe 1 JEroyHoe JbIXaHHe.
JlpIxaHWe TIO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIIMOHHOE YCJOXKHEHUE CTPOEHUS JETKUX
IT03BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cucTeMa yenoBeka. MexaHn3M BEeHTHISALMY JETKUX
y NTHLl U MIICKOIUTAIOMUX. TPaHCIOpPT BEUIECTB Y OpPraHU3MOB. TPAaHCIOPT BELIECTB Y
KUBOTHbIX. KpoBeHOoCcHas cucrema u €€ opraHel. KpoBeHOCHas cucTreMa IMO3BOHOYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaiiieHus. DBOIIOLUOHHBIE YCIOKHEHUSI CTPOSHHSI KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIIeneHne y opraHu3MoB. BeieneHue y *KUBOTHBIX.
CoxpaturenpHble Bakyonau. Oprasbl BblaeneHus. CBsA3b IOJIOCTH Tejla ¢ KPOBEHOCHOM H
BBIICTIUTENIBHON CUCTEMaMU. DBblgeneHne y T03BOHOYHBIX JKMBOTHBIX. 3amura Yy
MHOT'OKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HX IPON3BOIHBIE.

PasgpaxxumocTts M perymsuus |y OpraHu3MoB. Pa3apakuMocTe y  OJHOKJIIETOYHBIX
opranu3moB. Takcucel. Pa3zgpakumMocTs W peryisinus y MHOTIOKJIETOYHBIX PAaCTEHUU.
PocToBBI€ BelecTBa U MX 3HAYCHHUE.

HepBHas cuctema u pediaekTopHas peryJyisilus y MHOTOKJIETOYHBIX JKUBOTHBIX. HepBHas
cucTeMa U €€ OTAENbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOW CHUCTEMBI Y

KHUBOTHBIX.




Pazpabotka anroputMoB u mporpamm ais 3¢(QexTuBHON (DYyHKIMOHATBFHOW aHHOTALUHU
TC€HOMOB, TPAaHCKPHUIITOMOB, MPOTEOMOB, METab0JIOMOB MHUKPOOPTaHU3MOB, PACTCHHIA,

JKHUBOTHBIX U YCJIOBCKa

OpFaHI/I3M YCJIOBCKA U €T0 3JO0POBLEC

5.1

Opransl U cucTEMbI OpraHoB yenoBeka. OTaeNbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pednexc u pednexropHas nyra. besycnoBuble u ycnoBHbIe pediekchl. ['ymopanbHas
peryJsitus U SHJIOKPUHHASL CUCTEMA KUBOTHBIX U YesioBeKa. JKene3bl SHIOKPUHHON CUCTEMBI
U HUX TOpMOHBI. [lelicTBuE€ TOpPMOHOB. B3amMOCBSI3b HEPBHOW W SHIOKPUHHON CHCTEM.
l'unoranamo-runodusapuas cucrema. Pednexc u peduexkropHas nyra. besycinoBHble u

YCIIOBHBIE pe(IIeKch

5.2

3ammra opranu3sMa ot Oonesneid. MMmyHHas cucrema uyenoBeka. KieTouneld u
TYMOpaJbHBIA MUMMYHUTET. Bpoxka€HHBIN, NMpUOOPETEHHBIN crenupuuecKuii UMMYHUTET.
Teopust kionanbHO-cenekTuBHOro ummyHuteta (IL.Opnux, @®.M.bepuer, C.Tonerasa).
BocnanurenbHbie OTBEThI OpraHU3MOB. Poiib BpPOXIEHHOTO HMMYHHUTETa B Pa3BUTUU

CHUCTEMHBIX 3a00JIEBaHUI

53

KpoBenocnass cucrema u e€ opranbl. Cepile, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru

KpoBooOpanieHus. Pabora cep/iia u €€ peryJisus

5.4

Z[LIX@.HI/IG YCJIOBCKa. I[PI(I)(I)Y?»I/IH ra3oB 4epe3 MOBCPXHOCTH KIICTKH. I[BIX&TCJ'ILH&H cucreMma

YCJIOBCKaA. Z[BIXaTeJILHaH MMOBCPXHOCTh. PCFYJ'ISII_[I/IH JAbIXaHU. I[BIXE[TCJ'ILHLIC 00BEMBI

5.5

HI/IIIIGBapI/ITCJ'IBHafl CHCTEMA YCIOBCKaA. OT)IGJ'II)I MUIICBAPUTECIBHOT'O TpakKTa.

HI/IIHGBapI/ITCJ'IBHBIG KCEJIC3BbI. BHYTpI/IHOJ'IOCTHOC N BHYTPHUKIICTOYHOC NUIICBAPCHUC

5.6

[ToxpoBs! 1 ux npousBoaubie. Opransl BeieneHus. [louku. Ctpoenne u GyHKIIMOHUPOBAHHE
He(poHa. ubTpanus, CEKpeus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pa0OThI OPTaHOB

BbiieneHus. OOpa3oBaHle MOYH y YeIOBEKa

5.7

Z[BI/I)KGHI/IC yeJioBeKa: MbleyHas cucrema. CkelleTHEIe MBIIIOBI 1 UX pa60Ta. CTpOGHI/Ie 151

THUIIBI COCINHCHUA KOoCTeH

TeOpI/I}I 3BOIIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

6.1

OpomononHas teopus Y. [Japsuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHM3MA. JKU3HB 1
Hay4Has aesatenbHocTh Y. /lapBuHa.

JIBIOKy1IIMe CUITBI 3BOJIIOLMH BUA0B 1o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HACJIEICTBEHHAs M3MEHUYMBOCTh, OOphOa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTueckoil Teopun sBomtonuu (CTD). HelirpanbHas TeOpHsl SBOIOIMH.
CoBpeMeHHass  SBOJIIOLIMOHHAS ~ OHONOTWSA. 3HAYCHHE  HBOJIOLMOHHOW  TEOpUH B

(hOopMHPOBAaHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Monmynsauuss kak »ieMeHTapHasi eauHuIa 53BoMOUMH. COBpEMEHHBIE METOAbl OLIEHKH
TeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYPHI MOMyJsiuil. M3MeHeHue reHoGoH 1a MOMmyJIsSIiH
Kak 3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeTH4ecKoro paBHoBecus k. Xapau,

B. Baiin6epra.




OneMeHTapHble (akTOphl (ABMXKYIIME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIecc.
KomOunaTtuBHas u3MeHYHBOCTh. Jlpeild) reHoB — ciydaiiHble HEHaNpaBJICHHbIE U3MEHEHUS
4acToT ajuiesied B monyisnusax. Dddext ocHoBaTens. Murparuu. M3omsamust momysIsiui:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoorndeckas (penpoayKTUBHAS ).

EcrecTBenHbIi 0TOOP — HanpaBisgomuil GpaxTop 3Bomonnn. @opMbl €CTECTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTaOMIM3UPYIOLINH, pa3phiBatonui (Au3pyntuBHbIN). [TonoBoit oToO0D.
[IpucnocoOaeHHOCT, OpPraHu3MOB KakK pe3ylbTaT MHUKPOAIBOJOLMU. BoO3HHKHOBEHHE
npucnocoOiaeHuit y  opraHu3MoB. Apomopdo3sl U uauoanantanuu. I[Ipumepsr
npUcrocobaeHnit y opranu3MoB. OTHOCUTEIBHOCTD MIPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBanme Kak pe3yJbTaT MHKPOA3BOIIOIHH.
W3onsmus — kmoueBoit pakTop BupooOpazoBanus. IlyTu u crmocoObl BHI00Opa30BaHUS:
ajonarpuieckoe (reorpaduyueckoe), CUMIATPUUECKOE (PKOJIOTMYECKOE), «MIHOBEHHOE)
(monurmonau3anus, TuOpuan3anus). JJIMTeTbHOCTh IBOIIOIIMOHHBIX TPOIECCOB.
MexaHu3mbl (OPMHUPOBAHUST OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponp  »BomonMOHHONM OMONOTMM B pa3pabOTKe HAyYHBIX METOJOB COXPAHEHHUS
O6uropazHooOpasusi. MUKPOIBOIIONMS U KOIBOJIIOIUS MApAa3UTOB U UX X03s5ieB. MeXaHU3Mbl

(hopMUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HE

6.3

MeTtoasl u3ydeHusl MakpodBoJtouuu. [laneoHTonornueckue METOIbl U3YUYCHHS SBOJIOIUH.
Ilepexonnbie GopMbl U GUITIOrEHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaguueckue MeTo bl n3yueHus 3poaonun. CpaBHeHue Giiopsl U GayHbl MAaTEpPUKOB
1 ocTpoBOB. bruoreorpaduueckue oomactu 3emiau. BUIbI-9HIEMUKH U PETUKTHI.
DOMOpHOJIOTHYECKUE U CPaBHUTEIbHO-MOP(OIOrHYECKHEe METOAbl W3YUYEHHUS 3BOJIIOLMH.
I'eHeTHuecKkue MeXaHU3MBbI 3BOJTIOIMHA OHTOT'€HE3a M MOSIBICHHS YBOJIOLMOHHBIX HOBIIECTB.
['omMonornyHble W aHAJOTHYHBIE OpraHbl. PyTuMeHTapHble OpraHbl W aTaBU3MBL
MonexkynspHO-TeHeTHYeCKHEe, OMOXMMHUYECKHEe ¥ MaTeMaTHYeCKHE METOIbl H3YUYCHHUS
sBostoIMK. ["'omMonornynsie reHbl. CoBpeMeHHbIE METObl TOCTPOCHUS (HIIOT€HETHUYECKHX
JIEPEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHSI TEHOMOB.

O6mwme 3aKkoHOMEpHOCTH (TpaBuia) ABOMIONMUA. HeoOpaTumMocTh HBONIONMU. AmanTHBHAS

paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITUH

6.4

Hayunpie THMOTE3bI NPOUCXOXKIEHUS KU3HH Ha 3emie. AOHWOTeHE3 W TaHCIEPMUS.
JloHay4yHbI€ MPEICTABICHUS O 3apOKICHUH KU3HU (KpearmoHu3M). [ umore3a mocTOSHHOTO
caM03apoKJeHUs KU3HU U €€ omnpoBepkeHue omnbitamu @. Penu, JI. Cnamnanuanu, JI.
[Tactepa. [IpoucxoxkaeHue sXU3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE ATambl HEOPTAaHUYECKOW 3BoONMH. [lmanerapHas (reosormdeckasi) 3BOJIIOIHS.
Xumudeckasi 3BOTIONUSA. AOUOTEHHBIM CHHTE3 OPraHMYECKUX BEIECTB U3 HEOPTaHUYECKUX.
Omnbir C. Mmnepa u I'. FOpu. O6pa3oBanue nmoiaumepoB u3 MoHoMmepoB. KoarepBaTHas
runote3a AWM. Onapuna, runore3a nepBudyHoro OynboHa J[x. XomnpaeliHa, reHeTHYECKas
runote3a . Mémnepa. Pubosumer (T. UYex) m rumoresa «mupa PHK» V. T'mnGepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

HUctopus 3emanm U Meronbl €€ wu3ydeHus. [Vckomaemble OpraHMYECKHME OCTaTKH.




I'eoxpononmorus u e€ wmeroabl. OTHOcUTENbHAsE W a0COMIOTHAs  T'€OXPOHOJIOTHSL.
I'eoxpoHonoruecKkas mkasa: 0HbI, 3pbl, IEPUOBI, STTOXU.

HavanpHble sTanel opraHndeckod 3Bomronuu. [losBieHue M 3BOMIOLUSA NEPBBIX KIETOK.
OBouonust Merabonn3Ma. Bo3HukHOBeHHE nepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHbBIE
OMOTUIEHKM Kak aHaJIOr MepBbIX Ha 3emuie coobmiectB. CtpomMaTonuThl. [IpokapuoTsl u
9YKapUOTBHI.

IIpoucxoxxaeHne »ykapuoT (cUMOMOreHe3). OBOJIIOLHOHHOE IPOMCXOXKAECHUE BHUPYCOB.
IIponcxoxaeHHne MHOTOKJIETOYHBIX OPraHu3MOB. DBO3HMKHOBEHHE OCHOBHBIX TIDYMII
MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATAIbI BOJIIONMHU BhICIIUX pacTeHuil. OcHOBHBIE apoMop(h 036l pacTeHuil. Beixon
pacteHuii Ha cynry. [losiBieHHe CIOPOBBIX pacTeHHM M 3aBoeBaHUE UMU Cyliu. CeMEHHBIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHbIE 3Tanbl 3BOMIOLNUM KUBOTHOTO Mupa. OCHOBHbIE apoMOp(}O3bl KUBOTHBIX.
Bengackast Qayna. KemOpuiickuili B3pbIB — TMOSIBICHHE COBPEMEHHBIX THUIOB. llepBbie
XOpJ10BbIE KUBOTHBIE. JKM3Hb B BOjie. DBOMIONMSA 1103BOHOUHBIX. [Iponcxoxaenue ampuoduit
u pentwimi. [Ipoucxoxaenre miuekonuTaommx 1 nTull. puxnun kirodeBoro apomopdosa.
OcBoenne 6ecri03BOHOYHBIMH U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie 1O 3paM U MEpUoJaM: apxeul, MpoTepo30i, Mmajieo3on, Me3030M,
KaifHo30M. OOmIast XapakTepuCcTUKa KiIUMaTa W reoJorndeckux mporeccoB. [losBienue u
paclBeT XapaKTEepHbIX OpPraHU3MOB. YTJeo0pa3oBaHME: €ro YCIOBUS U BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]epHI.

MaccoBble BbIMHpaHHMS — DKOJIOTMUECKHME KPHU3UCHl Ipouuioro. IIpmumHbl M ciencrBus

MAaCCOBBIX BLIMI/IpaHPlﬁ. COBpCMeHHBIﬁ 9KOJIOTHYECKHUM Kpus3uc, €ro 0COOEHHOCTH

6.5

Pa3nens! u 3agaun antponoioruu. Metozsl antpononorud. CTaHOBJIEHUE MIPEICTABICHUM O
MIPOUCXOXKACHUN YenoBeka. COBpeMEHHbIE Hay4HbIE TEOPUH.

CxonmcTBo  yenoBeka € KMBOTHBIMU.  CHCTEMAaTH4eCKOE  IIOJIOKEHUE  YEJIOBEKa.
CBuierenbcTBa CXOJCTBA 4YeNIOBEKa C JKMBOTHBIMH: CPaBHUTEIBbHO-MOP(}OIOTHYECKHUE,
AMOpHOTIOTHYECKHE, (PU3NOTIOTO-OMOXUMUYECKre, TOoBeAeHYeCKne. OTau4us dYeloBeKa OT
KHUBOTHBIX. [IpsIMOXOXJ€HME W KOMIUIEKC CBS3aHHBIX C HUM MpU3HAaKoB. Pa3Butue
TOJIOBHOT'O MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

JIBrokyuue cuibl (pakTopbl) aHTPOMOreHe3a: Ouojoruyeckue, counanbapie. COOTHOLIEHNE
OMOJIOTrMYECKHUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcCHOBHBIE CTaJUU aHTPOTOreHe3a. ABCTPAIIONUTEKN — JBYHOTHUE MPEIKH Jroei. YemoBek
yMeJbli, IEpBble€ U3TOTOBJICHUS OPYIUW Tpyaa. YemoBeK MpSIMOXOMASIIUNA U MEPBbIA BBIXO]
mone 3a  mpeaensl  Adpuku.  YenoBek  reipenbOeprckuii  —  oO0mMA  MpeaoK
HEaHIepTAIIbCKOT0 YeJIOBEKa M 4YeJoBeKa pa3zyMHOro. YenoBek HeaHIEPTAIbCKUNA KaK BHJ
JIOJEH XOJOJHOIO KiIMMara. YenoBeK pasyMHBIM COBPEMEHHOIO THIA, JEHUCOBCKHUM
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeeiaaMu AQpUKH.

OBOJIIONMST  COBPEMEHHOTO 4YeJOoBEeKa. ECTECTBEHHBIH OTOOp B TOMYJSIUAX YEIOBEKa.
MyTanuoHHbIH poriecc U moauMopdusm. [lomysiiinoHHbIe BOJTHBI, Ipeiid TeHOB, MUTPAITUs

1«3 (HEeKT OCHOBATEINS» B MOIMYJIALUAX COBPEMEHHOTO YeIIOBEKa.




UYenoseueckue pacel. I[lonsitue o pace. bonbiume pacel: eBpomneouaHast (eBpa3uiickasi),
aBCTpasIo-HerpouHas (PKBaTOpUaibHasi), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHcKas). Bpems
U TyTH pacceleHus dYeloBeKka Mo IiaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. lIpucrnocoOieHHOCTh 4YenoBeKa K pasHbIM  YCIOBHSIM
OKpYyXaroliel cpeapl. BimsHue reorpadguaeckoii cpeabl U npeiida reHoB Ha MOP(HOIOTHIO U

(U3MONOTHIO YeIoBeKa

OKOCHCTEMEI U IMPpUCYIIHUE UM 3aKOHOMEPHOCTHU

7.1

Paznensl n 3agaun sxosnoruu. CBsA3b SKOJIOIMHU € IPYTMMHU HayKaMu.
Mertoabl skonoruu. IloneBsle HaOMrOAE€HUSA. DKCHEPUMEHTHI B HKOJOTMM: NPHUPOJIHBIE U
naboparopHble. MojenupoBaHue B OIKOJOTMH. MOHHTOPUHI OKpY’Karolleil cpembl:

JIOKAJIbHBIN, PETUOHAIBHBIA U TI00aTbHBIN

7.2

Okosornyeckue (hakTopbl U 3aKOHOMEPHOCTHU UX AeicTBus. Kiaccudukaims 3K0I0ru4eckux
¢dakTopoB: abMOTHUYECKHE, OHOTHUYECKHE, aHTpornoreHHsle. OOImue 3aKOHOMEPHOCTH
nercTBuUs dKojorudeckux ¢akropon. [Ipasuno munumyma (K. Illnpenrens, FO. JIuOwux).
TonepanTHOCTH. DBPUOMOHTHBIC U CTCHOOHMOHTHBIC OPTAHU3MBI.

Abuotnueckue Qaxkrtopbl. CBeT Kak 3konoruyeckuit gaxrop. JlelcTBre pa3HBIX Y4acTKOB
COJIHEYHOT'O CIEKTpPAa HAa OPraHU3Mbl. DKOJIOIMYECKHE I'PYIIbl PACTCHHH M JKUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUrHasibHas posib cBera. doronepuoausm.

Temnepatypa kak »dkojoruueckuit @axrtop. JleficTBue TemmepaTypbl Ha OpPTraHU3MBI.
IloiiknnoTEPMHBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHHU3MBI.

Brnaxnocte kak skomoruyeckuit dakrop. I[IpucmocobneHus pacTeHud K MOIEPIKaHUIO
BojHOro Oamanca. Knaccudukanus pacreHuii mo ortHoueHuto K Boze. [Ipucnocobnenus
KMBOTHBIX K N3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenbl 0o0MTaHMS OpPraHU3MOB: BOJHAsl, HA3eMHO-BO3/YyIIHAas, IOYBEHHAs, IJIyOMHHas
MO/INOYBEHHAsI, BHYTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOUTaHUs
opranu3MoB. [IpucnocoOieHns OpraHu3MoB K KHU3HHU B pa3HbIX Cpeax.

buonoruueckue purMmel. BHelmnue n BHyTpeHHHE pUTMbI. CyTOUHBIE U TOJWYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HHU.

XKuznennoie ¢Gopmbl opranu3zMoB. [lonstue o xusHeHHOM (opme. JKuzHeHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTApHUKH, KyCTApPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJIETHUE TPaBBhI.
XKuznennole (QOpMBI JKUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3poOHOHTHI. OcobeHHOCTH
CTpOEHHS U 00paza KU3HU.

buotnueckne  ¢akroppl. Buael  OMOTHYECKMX  B3aUMOJEWCTBUN:  KOHKYPEHIIHS,
XMITHUYECTBO, CUMOMO3 W ero Qopmbl. [lapasutusm, Koomepamusi, MyTyallu3M,
KOMMEHCaNU3M (KBapTUPAHTCTBO, HaxjeOHMYecTBO). Herpoduueckue B3aumoaecTBus
(Tormmueckue, popudeckue, Gpadbpuyueckue). 3HAUCHHE OMOTHYECKUX B3aUMOJCHCTBUN IS

CYILIECTBOBAHMSI OPraHU3MOB B cpejie oOuTanus. [IpHHIMI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTHKU momyisaiuu. [lomynsanus kak OuojorHueckas cucrema.

Ponws HeogHOpOAHOCTH Cpefbl, GU3UYECKUX OaphepOB M OCOOCHHOCTEH OWOJIOTHH BHJIOB B




(GbOopMHpPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYphl momynsuuii. OCHOBHBIE IOKa3aTeIu
MONYJIALIMKU: YUCIEHHOCTb, ILNIOTHOCTb, BO3PAaCTHAas U II0JIOBas CTPYKTYpa, POXKAAEMOCTH,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALUS.

Okosorudeckass CTpykrypa nomyisnuu. OILleHKa YHCIEHHOCTH mNomnmyisuuu. JluHamuka
nonyJiAMM M €€ peryysanus. buortnueckuii noTeHUMasn nomyiasauuud. MopaenupoBaHue
JUHaMUKU rnonyisinuu. Kpusbele pocra uucineHHocTH nomnysssuuu. KpuBble BBDKUBaHUSA.
Perynauus 4YMCIEHHOCTH MNOMYJALMH: posib (DAKTOPOB, 3aBUCIIIMX U HE 3aBUCAIIUX OT
IUIOTHOCTH. DKOJIOTMYECKUE cTpaTeruu BUIoB (r- u K-crparerun).

[lonatue 006 osKkomormveckoil Hume Buga. Mecroobutanue. MHOroMepHasi MOZIETb
skoJiornyeckoi Humm k.M. Xarunncona. Pazmepsl akonornueckoit Humu. [loreHmansHas
U peaau30BaHHas HUILY.

Bun xak cucrema nonynsauui. Apeainbl BUIOB. Buabl M HMX JKU3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH TIOBEJEHUS M MHIpalMil JKUBOTHBIX. bHojormueckue HHBA3UU

YYy’KEPOJIHBIX BUI0B

7.4

CoobmiectBa opraHu3MoB. buoneno3 m ero crpykrypa. CBsi3u Mexay OpraHM3MaMu B
ouoreHo3e. JkocucreMa Kak oTkpeitas cucrema (A.Jx. Tencnn). @yHKIMOHATBHBIE OJIOKH
OpPraHU3MOB B dKOCUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, peAYyLIEHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u ceru. AGuornueckue 610k 3KkocucTeM. [T0UBBI U HITBI B SKOCUCTEMAX.
KpyroBopoT BewECTB ¥ MIOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHbIE MOKa3aTeNu 3KocucTeMbl. buomacca u nmpoaykius. DKOJIOTHYECKUEe MUpPaMUIbl
quces, Onomacchl U SHEPTuu.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKleccuu. IlepBUuHbIE U BTOpUYHBIE
CYKIIECCMM ¥ WX NPUYMHBL. AHTPONOTEHHBIE BO3ACHCTBUS Ha Cykueccuu. KinmmakcHoe
cooOmiectBo. bropasHooOpa3ue M MOIHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYHMBOCTH
COOOIIIECTB.

IIpuponHblE HKOCUCTEMBI. AHTPONOIE€HHBIE JKOCUCTEMBI. ATpPOIKOCHCTEMA. ATpPOLEHO3.
Pa3znnuns Mexxay aHTpONIOT€HHBIMH U IPUPOIHBIMH SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uopa u dayna.
CuHanTponuzauus ropojackord QayHbel. buomorndyeckoe # XO034iCTBEHHOE 3HAaYEHHE
arposKkocucTeM U ypOo3KkocuCcTeM. 3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX
B3alMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

[lepeHoc »HeprmMm ¥ BEHNIECTB MEXJIYy CMEKHBIMU SKOCHCTEMAMH. Y CTONYMBOCTH
OpPraHM3MOB, MOMYJISIIUM U HIKOCHUCTEM B YCJIOBHSIX ECTECTBEHHBIX M AaHTPOINOT€HHBIX

BO3JEUCTBUN
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buocdepa — obOmemnnanerapras oOosouka 3eMiH, TI€ CYIIECTBYEeT WJIM CYIIEeCTBOBaJa
xu3Hb. Yuenue B.W. Bepuanckoro o 6mocdepe. Obmactu 6uochepsr u e€ cocras. Kupoe
BEIIECTBO OMOCHEPHI U ero (PyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHUs Onocdepbl. OcoOeHHOCTH Onocdepsl Kak TiIo0ambHON
sKocHucTeMbl. JlMHaMu4eckoe paBHOBecre B Ouocdepe. KpyroBopoTsl BemectB u
OMOTre0OXMMHUYECKHUE ITUKIIBI (yTiiepoia, a3oTa). PUTMudHOCTH siBieHUI B Onocdepe.

3onanbHOCTh OMOCcheprl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYyHJIpa, XBOWHBIE




jeca, CMEIaHHble M IIMPOKOJIMCTBEHHBIE JIeCca, CTEMM, CaBaHHbI, ITyCTBIHU, TPOIUYECKHE
Jeca, BBICOKOTOpbsl. KimmMar, pacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIITH.
CtpykTypa 1 QYHKIHS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOro MOTeHIualia 1 OuochepHbIx

byHKIMI

7.6

DKOJIOTUYECKHEe KPU3UChI W WX MNPUYHHBL. Bo3neiictBue uenoBeka Ha Ouocdepy.
3arpsisHeHue BO3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Pazpymenue mnoussl. OxpaHa TOYBEHHBIX pecypcoB. l3meHeHHe
KJIUMATa.

AHTpPOIIOTeHHOE BO3/ICHCTBUE HA PACTUTEIHHBIA M KUBOTHBIA MUp. OXpaHa pacTUTEIHLHOTO
U KUBOTHOrO Mupa. OCHOBHbIE HPHUHLHUIIBI OXpaHbl mpuponbl. Kpacueie kuuru. Oco6o
oxpansiemble npuponausie Tepputopun (OOIIT). boranuueckue caabl ¥ 300J0THYECKHE
TIapKH.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO PAa3BUTHS YEIOBEYCCTBA W TPUPOJIBL. ParumoHanpHOE

IpUpOaAOITIOJIb30BAHHUEC U COXPAHCHUC OHOJIOTUYECKOr0 pa3H006pa3H;1 3emin










