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PABOYASA ITPOI'PAMMA
ITIO YYEBHOMY NPEJMETY «BUOJIOI'US» B 10 - 11 KNIACCAX
(Yriy0JieHHbIH YPOBEHb)

IlosicHuTEILHAS 3aIHCKA

Pabouas mporpamMma 1o OHOJIOTHHM Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHus COCTaBIIeHAa HA OCHOBE TPEeOOBaHHHU K
pe3yjibTaTaM OCBOCHHS MPOTpaMMbl CpeJHEro o0mero o0pa3oBaHHUs denepabHOTO  TOCYNAPCTBEHHOTO
00pa3oBaTe’IbHOrO0 CTaHAapTa CpemHero oOmero oOpa3oBaHUs, YTBEPKASHHOTO MpHKa3oM MUHHCTEpCTBa
npocsemennss Poccuiickoit ®enepanmn ot 12.08.2022 No732 «O BHeceHMHM W3MEHEHWH B (enepaabHbINA
TOCYJapCTBEHHBIH 00pa30BaTENIbHBIA CTAHAAPT CpeAHEro ooOmero oO0pa3oBaHUS, YTBEPXKICHHBIH IPUKA30M
MunncrepctBa o0pazoBanusi u Haykm Poccuiickoit ®emepanmu ot 17.05.2012 Ne 413 «O6 yTBepkIeHUH
(hemepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa CpeAHero oOmero oOpa3oBaHUs, (emaeparTbHOMI
0o0pa3oBaTelbHOM INporpaMMbl CpemHero ooOmero oOpa3oBaHMA, YTBEPKACHHOW  mpukKa3oM MuHHCTEpCcTBa
npocsenienns Poccuiickoit deneparnuu ot 18.05.2023 Ne 371, mpuxazom MunucTepcTBa npocsenienns Poccuiickoit
®enepaunu ot 09.10. 2024 1. Ne 704 «O BHeceHHMH U3MEHEHUI B HEKOTOpbIE MpHUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoli  ®enepanym, Kacatomuecst (QelepantbHBIX  00pa30BaTENbHBIX NPOTPaMM  HAYalbHOIO  OOMLIErO
00pa3oBaHUsl, OCHOBHOTO OOIIEro 00pa3oBaHWSI W CpeAHEro olmiero oOpa3oBaHHA», a TaKKe OPUCHTHUPOBaHA Ha
LieJIEBbIE IPUOPUTETHI, CHOPMYIMPOBaHHbIC B (eepanbHOM pabodeld mporpaMme BOCITUTAHUS

Buonorus yrinyonéuHoro ypoBus uszydenus (10—11 kimaccel) sIBISE€TCS OJHMM W3 KOMIIOHGHTOB IPEIMETHON
obomactu «EctecTBeHHO-HayuHble TpeaMeTh». CormacaHo mnonoxenusm PIOC COO mnpodunbHble y4yeOHBIE
MpeIMeThl, W3ydaeMble Ha YIIIyONEHHOM YpOBHE, SBIIOTCA CIOcoOoM muddepeHanunu oOy4YeHHUS Ha YPOBHE
cpemHero oOmIero oO0pa3oBaHUS W IMPHU3BAaHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM, CpPEIHUM
o0mwM, cpemHuM TpPOGECCHOHAIBHBIM H BBICIIMM 00Opa3oBaHWeM. B TO ke BpeMs KaKIBIH U3 ITHX y4eOHBIX
MPEIMETOB HOJDKEH ObITh OPHEHTHUPOBAH HA NPUOPUTETHOE peELIeHHE 00pa30BaTEbHbIX, BOCIUTATEIBHBIX H
Pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MpoQopHueHTalueld 00yJYalonXcsl 1 CTHMYJIHPOBAaHHEM MHTEpeca K KOHKPETHOM
00J1aCTH HAyYHOT'O 3HAHMS, CBSI3aHHOTO C OMOJIOrHel, MEIUIIMHON, SKOJIOTHUEH, IICUXO0JIOTHEH, CITIOPTOM UM BOCHHBIM
JIEJIOM.

IMporpamma o Ouonoruu AaéT NMpeAcTaBlICHUE O LIeIM U 3ajadax u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yriIyOI€HHOM ypOBHE, ompejenseT o0s3aTenbHoe (MHBApHAHTHOE) IIPEIMETHOE COJIepKaHKe, €r0 CTPYKTypHPOBaHHE
O pasfenaM M TeMaM, pacHpesesieHHe II0 KjlaccaM, PEeKOMEHIYeT IOCIeA0BATeIbHOCTh HM3YUeHHs Y4eOHOTro
MaTepuaia ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO Mpolecca, BO3PacTHBIX
ocoOeHHOCTEH OOydaromuxcsa. B mporpamme mo OHONOTMM peaqn30BaH NPUHLMI NMPEEMCTBEHHOCTH C H3yYCHHEM
OMOJIOTUM Ha YpOBHE OCHOBHOTO 00uIero oOpa3zoBaHusi, Oyiarojapsi 4eMy HpPOCMAaTpUBAETCsS HAIPaBICHHOCTh HA
Nocjenyonee pa3BUTHE OMOJIOTHYECKUX 3HAHWH, OPHMEHTHPOBAHHBIX Ha (POPMHUpPOBAHME ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, 3KOJIOTUIECKOT0 MBIIIJICHHS, IPEJICTABICHUH O 310pOBOM 00pa3e *HU3HH, Ha BOCIIUTAHUE OEPEKHOTO
OTHOILIEHUS K OKpY’Karoleil mpupoaHoit cpese. B mporpamme no 6uonoruy Takxke moka3aHbl BO3MOKHOCTH y4eOHOTO
npenmera «buonorus» B peanmzanyu TpedoBannii ®I'OC COO k MIaHUPyeMbIM JIMYHOCTHBIM, METANPEIMETHBIM H
MPeMETHBIM pe3ylibTaraM O0y4eHUs ¥ B (POPMHUPOBAHUN OCHOBHBIX BHJIOB YUEOHO-ITO3HABATENLHON JEATEILHOCTH
00y4aroIuXcst 0 OCBOCHUIO COJICpsKaHMs OMOIOTHYECKOro 00pa30BaHMs HAa YPOBHE CPEIHEro 00Iero oOpa3oBaHusl.

[IporpaMMa 1Mo OMOJIOTHH SABISETCS OPUEHTHPOM I COCTABJICHHSA aBTOPCKUX pabouyMX mporpamMMm. ABTOpamu
pabounx mporpaMM MOXKET OBITh MPEIOKEH CBOW MOJAXOA K CTPYKTYPHPOBAHHUIO M TOCIENOBATEIFHOCTH H3yUCHHS
y4eOHOro marepuaina, cBo¢ BHIEHHE croco0oB (GopMupoBaHus y oOydyaromuxcs NpeIMETHBIX 3HAHUH U YMEHHH, a
TaKXe METO/I0B BOCIIMTAHMS U Pa3BUTHS CpeACTBAaMH yueOHOro npenmMeta «bromorusy».

buomnorns Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aBeplIaeT OHWOIIOTHYeCKOoe 00pa3oBaHWE B IIKOJNE U
OPHEHTHPOBAH Ha PACHIMPEHUE U YIIIyOJIeHUe 3HaHUHA 00y4aromuXxcsl O )KMBOM NMPUPO/E, OCHOBAaX MOJEKYISAPHOH 1
KJIETOYHOW OMONIOTHH, SMOPHOIOTUU U OMOJIOTHH Pa3BUTHSI, TEHETHUKH, CEJIEKINH, OMOTEXHOIOTHUH, YBOITIOLUOHHOTO
YUYEHHSI U 3KOJIOTHH.

Wzyuenne yueOHOro mpenmera «buonorus»» Ha yrIyOJEHHOM YpPOBHE OPHEHTUPOBAHO HA IOJTOTOBKY
00yJaronMXcs K MOCISAYIONIEMY IMONyYEHUIO OHMOJIOTMYECKOTO O0pa3oBaHMS B By3aX U OpPraHM3AIMSIX CPEIHETO
npodeccuoHanbHOrO oOpa3oBaHus. OCHOBY €ro COJIEpP)KAaHUS COCTAaBJIICT CHCTEMa OHMOJIOTMYECKUX 3HAHUMH,
MOJTyYEHHBIX MPH U3yYEeHUHM OO0YYAIONIUMIECS COOTBETCTBYIOIIMX CHUCTEMATUYCCKUX pa3lelioB OMOJIOTUN Ha YPOBHE



OCHOBHOTO 00111er0 00pazoBanus, B 10—11 kiaccax 3T 3HAHMS MOJy4YarOT pa3BUTHE. Tak, pacUIMPEHBI U YIITyOJCHBI
OMOJIOTHYECKHE 3HAHUS O pACTCHHAX, JKHUBOTHBIX, TpHOaxX, OaKTepusax, OpraHu3Me YeJOBeKa, OOIHX
3aKOHOMEPHOCTSX JKH3HH, IOIOJHHUTEILHO BKJIIOYCHBI OHOJOTHYECKHUE CBEICHHUS IPHKIATHOIO M IIOHCKOBOTO
XapakTepa, KOTOPhIE MOXKHO HCIIOJIb30BaTh KaK OPHEHTUPHI JUIs TOCICIYIOIIEro BbhIOOpa mpodeccuu. Bo3moxHa
TaK)Ke MHTErpanus OMOJIOTHYECKHUX 3HAHWN C COOTBETCTBYIONIMMH 3HAHUSMH, MOJYYCHHBIMU OOYYAFOIIUMUCS MPH
M3Y4CeHUU (QU3NKH, XUMUU, reorpaduu 1 MaTeMaTHKH.

CtpykTypa TporpamMmbl 10 OUOJIOTHU OTPa)KaeT CHUCTEMHO-YPOBHEBBIM U JBOJIIOIMOHHBIN MOAXOMbI K U3yUCHUIO
ouonorun. COrnacHO MM, U3yYalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JUIS dKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHM3aINH, IBOJIOIUY OPraHMYECKOTO MHpa Ha 3eMIle, COXpaHEHHs OMOJIOTHYECKOTO pa3HOOOpasusl IIaHeThl. Tak,
B 10 xjacce m3ydaroTCs OCHOBBI MOJEKYJSPHONH M KIETOYHOW OWOIIOTHH, SMOPHOJIOTHH W OHWONOTHH DPa3BUTHA,
TCHETHKH W CEJICKIINH, OMOTEXHOJIOTUU U CHHTCTUYECKOW OHMOJIOTHH, aKTYAU3UPYIOTCS 3HAHHS OOYYAOUIHXCS IO
0OTaHWKE, 300JI0TUU, AaHATOMUM, (U3UOJIOTUH 4YenoBeka. B 11 kiacce M3ydaroTcsi 3BOJIIOIIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U YUeHHe 0 Ouocdepe.

buonorust mpu3BaH 00eceYnTh OCBOCHNE 00YJArONIMMUCS OHOIOTHYECKUX TEOPHH U 3aKOHOB, HJIeH, TPHHIUIIOB 1
TPaBHJI, JIEXKAIINX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUI O CTPOCHUH, MHOTOOOpA3UH
M 0COOCHHOCTSAX KJICTKH, OPraHW3Ma, MOIYJISIIUH, OHOIIEHO03a, 3KOCHCTEMBI, O BBIJAIONINXCS HAYYHBIX JTOCTHKECHUSX,
COBPEMEHHBIX HCCIICIOBAHUSX B OWONOTMH, TMPHUKIAIHBIX AacleKTaXx OWONOTHMYecKMX 3HaHud. s pa3BuTHA U
MoJiIep’KaHus HHTepeca O0YyJaIOMIMXCS K OMOJIOTUH HapsILy CO 3HAYUTEILHBIM 00BEMOM TEOPETHYECKOTO MaTepHaa
B COJICPYKAHUHU TPOTPaMMBbI IO OMOJIOTUH MPELYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHHSI M Pa3BUTUS TOU WIIN
WHOH 00s1acT OMOJIOTHH, BKJIAZIOM OT€UECTBEHHBIX M 3apYOCIKHBIX YUEHBIX B pellleHHE BKHEHIINX OMOIOTHYECKHIX U
AKOJIOTHYECKUX TIPOOIIEM.

Lenb u3yuenus yueOHOro npeamera «buosorusy Ha yriyOoJEHHOM YPOBHE — OBJIAZICHHE 00YYaIONUMUCS 3HAHUSIMU
0 CTPYKTYpHO-(PYHKIMOHAILHOW OpraHU3ally KUBBIX CUCTEM Pa3HOTI'0 paHTa ¥ MpuoOpeTeHne YMEHHI UCTIONb30BaTh
9TU 3HaHUS B (POPMHPOBAHMH WHTEpEca K ONpeleneHHON 00aacTH mpodeccrnoHambHON NeITeTbHOCTH, CBSI3aHHON C
OWOoIOTHEH, WITN K BRIOOPY YU4eOHOTO 3aBEICHIS IS MTPOAO0DKEHHUST ONOIOTHIECKOT0 00pa30BaHusI.

Hoctmwxenne nenu wusydeHus yueOHoro mnpeamera «buonorus» Ha yriyOJI€HHOM YypOBHE oOOecredrnBaeTcs
pelIeHUEM CIEeLYIOINX 3a/1a4:

OCBOCHHE O0YYarOIIMMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTMUECKUX TCOPHSX, KOHIICIIIUIX,
TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX ¥ MPaBUIIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY
MHUpa; O CTPOEHUH, MHOTOOOpa3uu M OCOOCHHOCTSIX OMOIIOTUYECKHX CHCTEeM (KIIETKa, OPraHu3M, MMOMYJISAINs, BUI,
OmoreoreHo3, orocdepa); 0 BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTHI;

O3HaKOMJIEHHE OOYy4aloMmMXCs C METOJaMH I[IO3HAHWs JKMBOW IPHPOJBI: WCCIENOBATEIbCKIMH METOAAMHU
OMONIOTHUYECKUX HayK (MOJEKYJSPHON M KJIETOYHOW OMOJIOTHH, SMOPUOIIOTHH M OWOJIOTUW Pa3BUTHS, T€HETUKH U
CEJIEKIINY, OMOTEXHOJIOTUN U CHHTETUYECKONH OMOJIOTHH, MAIEOHTOIOTHH, SKOJIIOTHH); METOJaMH CaMOCTOSTEIILHOTO
MPOBE/ICHHsI OMOIOTUYECKUX HCCIIEOBAHUN B JTA0OpaTOpuu W B mpupoje (HaOIrofeHne, H3MEpPEHHe, SKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJIa/ieHNE 00yJarOIUMHKCS YMEHUSAMHU: CAMOCTOSITEIbHO HAXOANTh, aHATU3UPOBATh M HCIIOIb30BaTh OMOJIOTMYECKYIO
WHPOPMALIMIO; TOJIb30BaThCA OMOJOrMYECKOH TEPMHHOJOIHMEH W CHUMBOJMKOH; YCTaHaBIHMBATH CBSA3b MEXKIY
pa3sBUTUEM OMOJIOTHH U COIIMAJIBHO-3KOHOMHNYCCKUMHU U 3KOJOTHYCCKHUMHU HpO6HeMaMH YCI0BCUYCCTBA, OLICHHUBATHb
MOCJIEJICTBHSL CBOCH JISSITEIBHOCTH TI0 OTHOIICHHIO K OKPYXKAOIEeH MPUPOTHON cpejie, COOCTBEHHOMY 3/I0POBBIO U
3/I0POBBIO0 OKPYKAIOMIUX JF0jIel; 000CHOBBIBATh M COOJIOAATH MephI MPOPHIAKTHKA WHPEKIMOHHBIX 3a00JIeBaHHIHA,
MpaBUIIa MOBEJICHNsI B MPHUPOJIC M obecrieueHns 6e30MacHOCTH COOCTBEHHOM JKHU3HENESATENILHOCTH B UPe3BbIYaiHBIX
CUTYyalUsIX TIPUPOTHOTO M TEXHOI'€HHOTO XapaKTepa; XapaKTeph30BaTh COBPEMEHHBIEC HAyYHbIE OTKPBITHS B 00JacTu
OHOJIOTUH;

pa3BUTUC Y 06yanoumxc51 HUHTCJUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH B nmponecce 3HAaKOMCTBa C
BbIAAOIMUMHUCA OTKPBLITUSAMU W COBPEMCHHBIMH HCCICAOBAHUSMU B 6I/IOJ'IOFI/II/I, peamiacMbIMU €O HpO6J’IGMaMI/I,
MCTO,Z[OHOFI/Ieﬁ OHOJIOrHYECKOTO HUCCICA0OBAaHNA, MPOBCACHHUA JSKCICPHUMCHTAIbHBIX HCCHCZ{OB&HHﬁ, peUICHUA
OHOJIOTHYECKUX 3aaa4, MOACINPOBAHUA OHOJIOTHYECKUX 0OBEKTOB H mponuecCoB;

BOCIIUTAHUC Y 06yqa10mnxc;1 IOCHHOCTHOI'O OTHOHICHUSA K JKUBOH npupoac B HCJIOM U K OTACIbHBIM eé o0BeKTaM H
SIBJICHUSAM, (bOpMI/IpOBaHI/IC BKOHOFH'ICCKOIZ, TCHETUYCCKON Ir'paMOTHOCTH, 06meﬁ KYyJbTYpPbI IMOBCACHUA B MPUPOJC,
HUHTCrpalii €CTCCTBCHHO-HAYYHBIX 3HaHI/II71;



MpUOOpETEHNE OO0YYAIONTUMHUCS KOMIIETEHTHOCTH B PalMOHAIHHOM IPHPOIOIIOIB30BAaHNN (COOMIONCHUE TIPABHII
TIOBEJICHUST B TIPUPOZC, OXPaHbl BHAOB, DKOCUCTEM, OHOC(hEpHI), COXPAHEHHH COOCTBEHHOTO 3IO0POBBS U 370POBBS
OKpy)Kammux Joaed  (coOmoaeHus Mep OpoduIakTHKM — 3a0ojieBaHHMM, oOecreueHHe  OE30MacHOCTH
KU3HEACIATCIPHOCTH B UYPE3BBIUANHBIX CUTYallUsX TMPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
WCTIOJIb30BaHUS OMOJIOTUYECKUX 3HAHWI U YMEHUH B MIOBCETHCBHOM KU3HU;

CO3JIaHME YCJIOBUH AJisl OCO3HAaHHOTO BBIOOpa OOYHYaIOIIMMHUCS HWHAMBUAYAJILHOH 00pa30BaTElIbHON TPaeKTOPHH,
CIOCOOCTBYIOIIEH MOCIeAyoIeMy IpOPecCHOHAIEHOMY CaMOOIPENEIEHUIO, B COOTBETCTBUHM C MHIMBHYaIbHBIMH
WHTEpEeCaMH U IOTPEOHOCTSIMH PETHOHA.

OOmiee 4KciI0 4acoB, PEKOMEHIOBAaHHBIX JIsi U3y4YCHHUs] OMONOTHMH Ha yriayOieHHOM ypoBHe, — 204 gaca: B 10
knacce — 102 waca (3 waca B Henento), B 11 kiacce — 102 yaca (3 yaca B Heienio).

OTt60p opraHM3aOHHBIX (POPM, METOIOB M CPENCTB OOYUEHHS OMOJOTHH OCYIIECTBISIETCS C YIETOM CHEIU(pUKA
€ro COJICp)KaHWs M HANpPaBICHHOCTH Ha TPOAOJDKEHHE OMOJIOTMYECKOr0 00pa30BaHUs B OpraHU3AIMSIX CPEIHErO
Mpo¢eCCHOHANBEHOTO U BBICIIETO0 00Pa30BaHMSI.

O0s3aTeNnbHBIM YCIOBUEM NP 00YUYEHUH OMOJIOTHHU Ha YIIIyOJEHHOM YpOBHE SIBJISICTCS! IPOBEICHHE JTa00PaTOPHBIX
U mpakTryeckux pabor. Takxke ydacThe oOydarOMIMXCs B BBIIIOJIHEHUHM MPOCKTHBIX U Yy4eOHO-MCCIEI0BATEILCKUX
paboT, TeMaTHKa KOTOPBIX OMpPENENIeTCs] yUUTENIeM Ha OCHOBE UMEIOLIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpPCOB H
MECTHBIX MPUPOIHBIX YCIOBHA.

Coaep:xanue o0yuenus B 10 kiacce.
102 4, u3 HUX 1 4 — pe3epBHOE BpeMsI.

ConepxaHue MporpaMMsl, BBIIEICHHOE KYPCHBOM, HE BXOIUT B NPOBEPKY IOCYJapCTBEHHOW MTOTOBOH aTTCTalUU
(T'HA).

Tema 1. buonorus kaxk HayKa.

CoBpemeHHasi OuoNOTHS — KOMIUIEKCHasi Hayka. Kparkas uctopusi pazBuTtus Owonoruu. buonmorndeckue Haykd U
n3ydaeMble UMH MpobaeMbl. yHIaMeHTaIbHBIE, TPUKIIAIHBIE ¥ IOUCKOBEIE HAYYHBIC UCCIIEIOBAHNUS B OMOJIOTHH.

3navyeHne OMONOruu B POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTuHBI Mupa. [Ipodeccun, cs3aHHbIe
c Ouonoruedd. 3HaueHHe OMOJOTMU B TPAKTHUECKOH JEATENLHOCTH YEJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIIEHHOCTH, OXPaHE MPUPO/IBI.

HemoHcTpanuu:

Iloptpersr:  Apucrorens, Teodpact, K. Jlunnerr, XK.b.Jlamapk, Y. Japsun, V.TIapseii, I.Menngens,
B.W. Bepuanckuii, W.II IlaBnos, W.M. Meunukos, H.W. BaBunos, H.B. Tumodeen-Pecosckuii, JIx. YOTCOH,
@. Kpuk, JI.K. benses.

Tabmums! u cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKamm», «CrcteMa OHOJIOTHYECKUX HAYKY.
Tema 2. J)KuBble CUCTEMBI U UX U3yUYECHUE.

JKupbie cHCTEMBI Kak OpeaMET HU3YUCHHUA ouonorun. CBOWCTBA KUBBIX CHCTEM: CINWHCTBO XHMMHUYCCKOI0O COCTaBa,
AUCKPETHOCThL U MHCJIOCTHOCTb, CJIIOKHOCTbL U YIOPAAOUYCHHOCTb CTPYKTYPBbI, OTKPBITOCTb, CaMOOpPraHU3alusd,
CaMOBOCIIPOU3BCACHHUE, pa3paKUMOCTb, UBMCHYUBOCTDb, POCT U PAa3BUTHC.

YPOBHU OpraHM3alMM >KUBBIX CHCTEM: MOJIEKYJISPHBIN, KIETOYHBIM, TKaHEBBIN, OPraHU3MEHHBIN, MOMYJSILIHOHHO-
BUJOBOW, 3KOCHCTEMHBIH (OHoreoneHornuyeckuii), ouocepnsiid. [Iporneccrl, nmpoucxonsimue B XHUBBIX CHCTEMaXx.
OcHoBHbIe TpU3HaKH kUBoro. XKusHb Kak (opma cymecTBoBaHMs MaTepun. Hayku, nzyyaromniye XuBble CHCTEMbI Ha
Pa3HBIX YPOBHSAX OpPraHU3aIIH.

Wzydenne xuBBIX cucteM. MeToasl Ouoioruueckoil Hayku. HaOmogenwe, u3MepeHHe, OKCHEPUMEHT,
cucTeMaTu3anus, Meraananus. [lonsTue o 3aBUCUMON W He3aBUCUMOU mepemeHHOU. [InaHupoBaHue SKCHEpUMEHTA.
ITocranoBka u mpoBepka rumnore3. HyneBas rumoresa. IloHsTue BBIOOPKH W €€ J0CTOBEpHOCTH. Pa3bpoc B



Oounonormueckux AaHHBIX. OIEHKa JAOCTOBEPHOCTH TONYUYEHHBIX PE3yNbTaToB. lIpWYMHBI MCKaKEHUS pe3yIbTaToOB
sKcriepuMenTa. [IoHsATHE CTaTHCTHYECKOTO TecTa.

Tabmumpl 1 cxembl: «OCHOBHBIC TPHU3HAKH JKU3HW», «bHONOTHYECKHE CHUCTeMBD», «CBOWCTBA >KMBOW MAaTECPUN,
«YpOBHHU OpraHU3AINH KUBOW IPHUPOAED, «CTPOCHHUE KUBOTHOMW KICTKN», « TKaHH )KHBOTHBIX», «CHCTEMBI OpTaHOB
YeII0BEYeCKOTo opranuiMay, «buoreorieHo3», «brnocdepay, «MeToIbl N3y9eHUS KUBOU TPUPOIBD).

ObopynoBanue: 1abopaTtopHOe 000pyAOBaHNE IS POBEIEHUS HAOIIOIEHUH, N3MEPEHH, IKCIEPUMEHTOB.
[IpakTuueckas padora «/crmob30BaHUE PA3TUYHBIX METOJOB IPU U3YUECHUH KUBBIX CUCTEM.
Tema 3. buonorus KiIeTkH.

Knerka — cTpykTypHO-QyHKUMOHANbHAs eAMHUIA >KuUBoro. Mcropusi oTkpeiTHs kineTku. Paboter P. ['yka,
A. JleBenryka. Knerounast teopus (T.llIBann, M. llneiinen, P. BupxoB). OcHOBHBIE TONOXEHHsS COBPEMEHHOM
KJIETOYHOW TEOPHH.

Metoabl MOJIEKYIAPHOH U KJIETOYHON OHONOTMH: MHUKPOCKOIUS, XpoMaTorpadus, 31ekTpodope3, METOA MEUeHBIX
aToMOB, TuddepeHnranbHoe HeHTpU(yTrUpoBaHue, KyJbTHBUPOBAHHE KIETOK. DIEKTPOHHASI MUKPOCKOITHSL.

JeMoHcTpanuu:
[Toprpertsr: P. I'yk, A. JleBenryk, T. lllsann, M. Hneitnen, P. Bupxos, K.M. bap.

Tabmumer u cxembl: «CBETOBOW MHKPOCKOIDY, «INEKTPOHHBIM MHKpPOCKOM», «lcTopus pa3BUTHUS METOIOB
MHUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl PACTUTEIbHBIX, dKUBOTHBIX M OaKTEPHAIbHBIX KJICTOK.

[IpakThueckass pabora «M3ydyeHwe METOAOB  KJIETOYHOM Owonormu  (xpomarorpadusi, 3iekrpodopes,
muddepennmaibaoe neHTpudyruposanue, [1LP)».

Tewma 4. Xumudeckasi opraHu3aryst KJIETKH.

XHUMHMUYECKHM COCTaB KJIIETKA. Makpo-, MUKpPO- M YJIBTPAMUKPOAJIEMEHThl. Boma M €€ posib Kak pacTBOPUTEN,
peareHTa, ydacThe€ B CTPYKTypUPOBaHUM KIIETKH, TEILIOPEryjsiiud. MUHepanbHblE BEIIECTBA KIIETKH, HX
Ouonornyueckast poib. Poib KAaTHOHOB U aHUOHOB B KIIETKE.

Oprannueckyre BelecTBa KieTkd. buonornyeckue nonuMepsl. beaku. AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTPYKTYphI
OenkoBoil Momnekyibl. [lepBuyHasi cTpykTypa Oenika, MenTHIHAs CBsA3b. BTOpWYHAs, TpPETHYHAs, YETBEPTUUHAS
cTpykTypsl. Jenarypanus. CoiictBa 6enkoB. Kiaccudukanus 6enkos. bronornueckue GyHkmum Oenkos.

VYrineBoabl. MoHOCaXapuibl, JAUCAXapUIbl, OJUrocaxapujisl U monucaxapuabl. OO TUIaH CTpOCHHS U (hU3MUKO-
XMMHUYCCKUE CBOWCTRA YIIIEBOIOB. brosornueckre pyHKIUN YTIIIEBOIOB.

Jlununet. T'uppodunsrO-THAPOdOOHEIE cBOticTBa. Kitaccudukarus mumunos. Tpurimunepunst, Gochoruniabl, BOCKH,
crepousibl. buosnoruueckue (GyHKiuM sunuaoB. OOIIMe CBOHCTBA OWOJIOTMYECKHMX MEMOpaH — TEKydeCTh,
CIOCOOHOCTH K CaMO3aMBIKaHUIO, TTOTYTIPOHUIIAEMOCTb.

Hyxnennossle kucmotrel. JHK wm PHK. Crpoenne HykimemHOBBIX KHCIOT. Hykneotuapl. Ilpuniun
komruieMeHtapHoctu. [lpaBuno Yapradhda. Crpykrypa JHK — ngBoitHas coupamb. MecTOHaxXOXICHHE W
ouonornueckue ¢pynknuu JJHK. Buasr PHK. ®ynkium PHK B knertke.

Crpoenne Mosekysibl AT®. Makpospruueckue cBszu B Mosiekyine AT®. bBuosnoruueckue ¢ynkiuu ATO.
Boccranosnennslie nepenocunk, ux ¢yskiun B kieTke. CexBennponanue JJHK.

CTpyKTypHasi OMOJIOTHSI: OHOXUMHUUECKUE U OMOPU3HNUESCKIE HCCIICIOBAHUS COCTaBA U MPOCTPAHCTBEHHON CTPYKTYPhI
OMOMOJIEKYIL.

JlemoHcTpauu:
[Moptpertst: JI. lonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Huarpammel: «PacnpenenieHne XMUMHUYECKMX DJEMEHTOB B HEXWBOW mpupoje», «PacmpeneneHue XUMHUYECKUX
AJIEMEHTOB B KMBOU MPUPOICH.



Tabmuet u cxemsl: «lleproandeckas TabIuIa XUMHYECKHX 3JIEMEHTOBY, «CTpoeHne MOJIeKYIIbI BOAB, «BemecTra B
cocTaBe OpraHm3MoBy, «CTpoeHHue MOJeKynbl Oenka», «CTPYKTyphl OENKOBOH MOJIEKYINbD», «CTpOCHHE MOJICKYI
YTIeBOI0BY, «CTpOeHNE MOJIEKYJT INMTUAOBY, «HykinenHoBbIe KHCTOThI», «CTpoeHue MoneKyiasl ATDy.

ObopynoBaHne: XUMUYecKast mocya 1 000pyIoBaHHeE.

JlaboparopHas padora «O6HapyKeHHE OEIKOB ¢ TOMOIIBI0 KAYE€CTBEHHBIX PEAKITHI».

JlaGoparophas padora «/ccnenoBanne HyKIEHHOBBIX KHCIIOT, BBIICICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.
Tema 5. Ctpoenue U GyHKIMH KICTKH.

THITBI KIIETOK: SyKapuoTHYecKas  npokapruotrudeckas. CTpyKTypHO-()yHKIIMOHATIBHBIE 00pa30BaHUS KIECTKH.

CtpoeHHe TMPOKAPHUOTHYECKON KiIeTKH. Kierounas creHka Oaktepwii um apxed. OcCOOCHHOCTH CTPOCHHS
reTepoTpodHO 1 aBTOTPOPHOM MPOKAPHOTHICCKUX KIETOK. MECTO U poJib IPOKApHOT B OHOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHHUE 3YKAPHOTHIECKOH KiIeTku. [[mazmaTndeckas memOpana (turazmanemma). CTpykTypa
MIa3MaTHYecKo MeMOpaHbl. TpaHCHOPT BeIIECTB 4Yepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: MacCHBHBIN (muddy3us,
obneryénHas nmuddy3us), aKTUBHBINA (MEPBUYHBIA W BTOPHYHBIA aKTHBHBEIM TpaHcmopT). llomymporumaemocts
MeMOpaHbl. PaboTa HaTpuii-kaineBOro Hacoca. DHIOIUTO3: MUHOIKMTO3, (haronuTo3. Dk3ouuTto3. Kinerounas creHka.
CrpykTypa 1 QyHKIHU KIETOYHOH CTEHKH PaCcTeHUH, TPHOOB.

Hurornasma. Lutozons. Lutockenet. [Bmkenne nuroria3Mel. OpraHousl KIeTKkH. OqHOMEMOpaHHBIE OPTaHOHIBI
knetku: supomnazmarudeckas ceth (OI1C), anmapar ["onbmku, TM30COMBI, UX CTpOeHUE U (QYHKIMHU. B3aumocss3b
OTHOMEMOpaHHBIX OpraHouJoB KieTku. CTpoeHHEe TpaHyJsIpHOTO peTukyidyma. CHHTE3 pacTBOPHMBIX OEJIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [maakuii (arpaHyisipHBINA) SHAOIUIA3MaTHYCCKUN peTHKYIyM. CekperopHas (QyHKIHs
anmnapaTta ['onsmxu. TpaHcnopT BeliecTB B KieTke. Bakyomnu pacTutensHbIX KieTok. Knetounstii cok. Typrop.

[MonyaBTOHOMHBIE OpraHOWABI KJIETKUA: MUTOXOHIpUH, minacTuabl. CTpoeHne u QyHKIMA MUTOXOHIPUN W TUIACTHIL.
[lepBuuHbIE, BTOPUYHBIE M CIOXHBIC IUIACTUABI (OTOCHHTE3UPYIOMIUX 3yKapHOT. XJIOPOIUIACTHI, XPOMOILIACTEI,
JIEHKOIIJIACTBI BBICIIMX PACTEHUN.

HememOpannbie opraHowabl kietkn CTpoeHWe M (YHKIUM HEMEMOpPAHHBIX OPTraHOWIOB KIETKH. PHOOCOMEI.
MukpodunamenTsl. Mpieunsie kieTkd. Mukporpyoouku. Kierounslii neHtp. CTpoeHHe U IBU)KEHUE KT'YTUKOB U
pecHnuek. MukpoTpyOouku nurToriasMsl. LlenTprons.

Anpo. Obonoyka sipa, XPOMaTHH, KapHoIIazMa, SAPBIIIKH, HX CTpoeHre U QyHKINU. SaepHblid OeIKOBBIH MaTpPHKC.
[IpocTpaHcTBEHHOE pacIOIOKEHUE XPOMOCOM B HHTep(dasHoM siape. benku xpoMaTHHA — THCTOHBI.

Krnerounsle BkatoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJICTOK 3YKapUOT (PaCTUTEIbHOM, )KUBOTHOH, IPUOHO ).
JeMoHCTpauuu:
Ioptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Ta6J'II/II_IBI N CXCMBI: «CTpOeHI/Ie BYKapHOTH‘ICCKOﬁ KJICTKN», <<CTp0€HI/Ie >KUBOTHOM KIJIICTKHN), «CTpOGHI/IC
paCTI/ITeHLHOﬁ KJIICTKN», <<CTpO€HI/IC MHUTOXOHAPUNY, ((HZ[pO», «CTpOCHI/Ie HpOKapPIOTH‘IeCKOfI KJIICTKH».

OO6opynoBaHue: CBETOBOM MHKPOCKOIL, MHKPOIIPENapaThl PAaCTHUTENBHBIX, JXHBOTHBIX KIETOK, MHKPOIpENnapaThl
OaKTepHUaNbHBIX KIETOK.

Jlaboparophas pabdora «/3ydeHne cTpoeHHs KIESTOK Pa3InYHbIX OPraHU3MOBY.

[IpaxTrueckas pabora «VI3ydeHrne CBONCTB KIETOYHON MEMOpPAaHEI.

JlaGopartopnas padota «/ccnenoBanue mia3mMonnsa 1 ATIa3MoNIn3a B pACTUTEIBHBIX KIETKAX».
[IpakTnueckas padora «3yueHne ABMKEHUS IUTOILUIa3Mbl B PACTHUTENBHBIX KIETKAX).

Tema 6. OOMeH BelIeCTB U NPEBPAIICHUE YHEPTUH B KIIETKE.

AccuMWnUsT W TUCCUMWIAIMA — JBE CTOPOHBI MeTabonmu3ma. Tumbsl oOMeHa BeEIeCTB: AaBTOTPO(HBIN H
reTepoTpodHBIH. YyacTie KHCIOpoia B OOMEHHBIX IPOIIeccax. JHepreTHIeckoe ooecredeHne KIeTKU: IpeBpalleHie
AT® B oOMeHHbIX mpoueccax. DepMEeHTaTUBHBIN XapakTep peakuuil KieTodyHoro meradonusma. depMeHTHI, ux



CTpOEHUE, CBOWMCTBA M MeXaHu3M jaercTBrs. KopepmeHnTsl. OTnuuunst GepMEHTOB OT HEOPTaHMIECKUX KaTaln3aTOPOB.
Benku-aktuBaTophl M OEIKU-WHTHOMTOPHI. 3aBHCUMOCTH CKOPOCTH (EPMEHTATHBHBIX PEaKIMHA OT Pa3IHYHBIX
(haxTopoB.

[lepBuuHBIA cCHHTE3 OpraHUYEecKUX BemlecTB B KieTke. PorocuHTe3. CBeToBas u TeMHOBas (a3bl. [IpogykTuBHOCTH
(dhoTocuHTe3a. BimsiHME pasTuIHBIX (GaKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XeMmocuHTe3. PazHoOOpasne OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUPHUIMPYIOMNE OaKTepUH, IKeIe300aKTepuH,
cepobakTepuH, BOJOPOAHBIC OaKTEepHH. 3HAYCHHE XEMOCHHTE3a.

Ana’poOHbIe opranm3Mbl. Bumer 6poskenusi. [IpomykTel OpoXXeHHsI W MX HCIONBb30BaHHE YEIOBEKOM. AHa’poOHBIE
MHUKPOOPTaHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTUN M BO30YIUTENN OOIE3HEH.

AppoOHBIC OpraHW3MBL. DTamlbl dHEpreTHIecKoro oomena. IloaroToBurensHbIM dTam. [mHkomn3 — OECKUCIOPOIHOE
paciienyieHAE TITIOKO3bL.

Bronornueckoe okuciIeHNE, WK KIETOUYHOE AbIXaHHe. Poib MUTOXOHApHI B Tiponeccax OMOJIOTMYECKOTO OKHUCIICHHUSL.
Huknmuaeckne peaknuu. OxuciurensHoe (ochopunmposanne. [IpenmymiectBa aspoOHOro myTH oOMEHa BEUIECTB
nepe aHadpoOHBIM. DPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

JeMoHCcTpanuu:
Hoprpetsr: . Ipuctinu, K.A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, I1. Mutuemnn, I'.A. 3aBap3un.

Tabmuuel n cxembl: «DoTocHHTE3», «IDHEpreTHUecKhii oOMeH», «buocunHTes Oenka», «CTpoeHHe (epMeHTay,
«XEMOCHHTE3).

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyZOBaHME JJsl HPUTOTOBICHHS TIIOCTOSIHHBIX M BPEMEHHBIX
MUKpOIIpEnapaToB.

JlaboparopHas pabora «/3ydeHne KaTaTMTHIECKO aKTUBHOCTH (DEPMEHTOB (Ha IPUMEpe aMUIIa3bl MIIA KAaTallashl)y.

JlaGoparopHast pabota «M3yueHue (QepMEHTATHMBHOIO pacLICIJICHUS! NEePOKCHIa BOAOPOAA B PACTUTENBHBIX U
AKHUBOTHBIX KIETKAX).

JlaGopartophas padora «CpaBHeHHE IpoLeccCOB (POTOCHHTE3a U XEMOCHHTE3a».
JlaGoparopHas pabora «CpaBHEHHE MTPOIIECCOB OPOXKEHUS U JIbIXaHUS.
Tema 7. HacnenctBeHHast ”HQOpMAIUs U peanu3anus e€ B KJIEeTKe.

Peakuun matpuyHOoro cuHtesa. [IpyMHIMI KOMIIEMEHTApHOCTH B PEAKIMAX MATPUYHOrO CHUHTe3a. Peanusanus
Haclle/ICTBEHHOW uH(popManuu. [eHeTHueckuii koj, ero cBoiictBa. TpaHckpuius — marpudsblii cuHTe3 PHK.
IIpyHIMIIBI TPAHCKPUIILUN: KOMIUIEMEHTAPHOCTD, AHTHIIAPAJUIEIbHOCTD, ACUMMETPUYHOCTb.

Tpancnsinust u e€ stamel. Yuactue TpaHcnoptHeix PHK B OnocuuTese Oenka. YcnoBus OnocuHTe3a Oelka.
Kopmuposanue amuHokuciaoT. Ponbs pubocom B OnocunTe3e Oernka.

OpraHuszanys TeHOMa y HPOKapHOT M 3yKapHOT. Peryisamus akTUBHOCTH T€HOB Yy HpPOKapHOT. I'mnoresza omepoHa
(®. XKaxo0, XK. Mano). Perymsiins oOMeHHBIX mporieccoB B kieTke. KieTounsril romeocTas.

Bupycsl — HekierouHsle (OpMBI KU3HM M oOnurarHble mnapasutel. CTpOEHHE TMPOCTBHIX M CIIOXKHBIX BUPYCOB,
peTpoBUpYycOB, OakTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >XWBOTHbBIX, pactenwit. CIINJI, COVID-19, coumanbHble W MEIUIUHCKUE
poOIeMbl.

JlemoHcTpauu:

IToptpetsi: H.K. Konbios, /I.11. UBanoBcKuii.

Ta6mmme! u cxeMsl: «buocunTes Oenmkay, «I eHeTHUeCKmi Komm», « Bupych», «bakTeprodarm.
[IpaxTrueckas padora «Co3gaHue MOJIEIH BHPYCay.

Tema 8. JKu3HeHHBIH ITUKI KICTKH.



Knerounstii nuki, ero mepuoasl u perymsinua. MHTepdaza n muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOUINX B
untepdasze. IloaroroBka KiIeTKH K JeiieHuio. I[IpecuHTeTHYeCKMM (TIOCTMHTOTHYCCKUI), CHHTETHYCCKHH U
MOCTCUHTETHYECCKUHN (TPEMUTOTHUYECKHI) TeproIbl UHTEpdAa3kI.

Marpuunbii  cunte3 JHK —  penmukamusa.  Ilpunnuner  perummkanuu — JIHK:  koMmieMeHTapHOCT®,
MOJTyKOHCEPBATHBHBIN CHHTE3, aHTHUHapamienbHOCTh. Mexanm3Mm perumkannun JIHK. Xpomocombr. Crpoenune
xpomocoM. Tenmomepsl U TemoMmepasza. XPOMOCOMHBIH HA0Op KIIETKM — KapUOTHUIl. JIUTUIOMAHBIA W TaruIouIHBIN
Ha0OpPBI XpOMOCOM. ["'oMoTornYHBIE XPOMOCOMBI. [10JI0BBIE XPOMOCOMBL.

Henenne kneTku — mMuTo3. CTagwy MHTO3a M TPOUCXOIANINE B HHUX TpOIlecchl. Twmbl MuTo3a. KapmokmHes u
UTOKUHE3. brosornueckoe 3HaueHre MUTO34.

Perynsnust MuToTHYeCcKOro MKia KiIeTku. IIporpammupyemast kietouHasi ruOenpb — anomnTos.

KnerouHnoe siapo, XxpoMocombl, PyHKIIMOHATIbHAS TEHOMUKA.

HemoHcTpanuu:

Tabmure! U cxeMbl: «KW3HEHHBIH UK KIETKWY», «MuTo3», «CtpoeHue xpoMocom», «Pernkanus JTHK».
O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpONpenaparbl: « MUTO3 B KJIETKaX KOpPEIIKa JIyKay.

JlaGopartophas padota «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIpEnapaTax.

JlaboparopHas pabora «HabmoeHre MuTO3a B KIIETKAX KOHYHMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKPOTIPENIapaTax)y.
Tema 9. Ctpoenue u GyHKIIUH OPTaHU3MOB.

Buonornueckoe paznooOpaszue opraHn3mMoB. OJHOKIETOYHBIE, KOJIOHHALHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHS M JKM3HEICATENbHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakrepuu, apxeu, OIHOKIETOUHBIE
TpuObI, OTHOKJIIETOUHBIE BOAOPOCIH, APYTHe MPOTUCTHI. KoTOHHAIbHBIE OpPTraHU3MBI.

B3auMocBs3p yacTei! MHOTOKJIETOYHOrO opraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OopraHoB. OpraHu3M Kak €IHHOE
nenoe. I'omeocTas.

Tkanu pacteHnid. THIBI pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHAsA, IOKPOBHAsA, NPOBOASIIAs, OCHOBHAs,
MexaHnueckas. OcoOeHHOCTH CTpoeHusl, QYHKUNH U PACIOI0KEHHUs TKAaHEeH B OpraHax pacTeHHH.

TxkaHM KUBOTHBIX W Ye€JOBEKA. THIIbI »KUBOTHBIX TKAHEH: SMUTCINAJIbHAA, COCANHUTCIIbHAA, MBIIICYHAA, HCPBHAs.
OcoOeHHOCTH CTPOCHU, q)yHKI_II/Iﬁ " paCIIOJIOKCHHUA TKaHEeH B OpraHax KMBOTHBIX W YCJIOBCKA.

OpFaHBI. BereraruBnbie n TFCHCPATUBHBIC OPraHbI paCTeHHﬁ. OpFaHLI U CUCTEMbI OPraHOB XUBOTHBIX U YCJIOBCKA.
CDYHKI_II/II/I OpraHoB U CUCTEM OPraHOB.

Onopa TCJIa OpTraHU3MOB. KapKac paCTeHHfI. Ckenersl OJHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX XMBOTHBIX. Hapy)KHLIf/i nu
BHYTpeHHHf/'I CKCJICT. CTpOGHHe 1 TUIIBI COCIUHCHUA KOCTEH.

JIBmxeHnne opraHn3MoB. JIBIKEHHE OHOKJIETOYHBIX OPTraHU3MOB: aMEOOUTHOE, KTYTHKOBOE, peCHUYIHOE. /[BmKeHne
MHOT'OKJIETOYHBIX PACTEHUH: TPOMU3MBI U HACTUU. J[BUKEHHE MHOTOKJIETOUHBIX KUBOTHBIX U YEJIOBEKA: MBILICUHAS
cucrema. Peduiekc. CkeneTHpIE MBI B UX padoTa.

IIuranne OpraHu3MoB. HOFJIOIHGHI/IG BOABI, YIJICKUCJIOI'O rasa v MHUHEPAJIbHBIX BCUICCTB PaCTCHUAMMU. ITuranne
KHMBOTHBIX. BHYTpI/IHOJ'IOCTHOe U BHYTPHUKJICTOYHOC IMUIICBAPCHUC. IInTaHne MO3BOHOYHBIX YKUBOTHEIX. OT,I[CJ'IBI
MUIICBAPUTCIIBHOT'O TpAaKTa. HI/IIJ_ICBapI/ITCJ'IBHBIG JKECJIC3hI. HI/II]_[CBapI/ITCJ'ILHaSI CHUCTEMA YCJIOBCKA.

I[BIXaHI/Ie OpraHu3mMoB. I[LIX&HI/IG paCTeHI/Iﬁ. ILBIX&HI/IC KHMBOTHBIX. I[I/I(l)(i)ySI/IH ra3oB 4cpe3 NOBCPXHOCTb KIICTKH.
KoxHoe JABIXaHHC. I[LIX&T@HLH&SI MMOBCPXHOCTD. }Ka6epﬂoe M JETOYHOE bIXaHHUE. I[LIXaHPIC IMO3BOHOYHBIX JKMBOTHBIX
1 4YCJIOBCKa. 3BOJ’IIOI_II/IOHHO€ YCIIOXXKHCHHUEC CTPOCHUA JIETKUX MO3BOHOYHBIX »KHBOTHBIX. I[BIX&TCHLH&H cucrema
yelioBeka. MexaHu3m BEHTWJISLIUM JETKUX Yy OTyul 1 MIICKOIIUTAOIIUX. PeFYJ'I}II_[I/ISI JBbIXaHUA. HBIX&TCJ'IBHBIG 00BEMBI.

TpaHCIIOPT BEWIECTB y OpraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUH. TpaHCHOPT BEIIECTB y KUBOTHBIX.
KpoBenocnas cucrema u e€ opransl. KpoBeHOCHas cHcTeéMa IO3BOHOYHBIX HBOTHBIX M dYenoBeka. Cepare,
KPOBEHOCHBIE COCYAbI U KpoBb. Kpyrum kpoBooOparieHus. DBOJIOLMHOHHBIE YCIOXKHEHHSI CTPOCHUS KPOBEHOCHOU
CHCTEMBI I03BOHOYHBIX XKHUBOTHBIX. PaboTa cepaia u e€ perysmusi.



Brinenenne y oprannsMoB. Breienenne y pactennii. Beinenenue y xkuBoTHbIX. COKpaTUTeNbHBIE Bakyoinn. OpraHsl
BbIZIeTICHUS. OUIbTpaIys, CEeKpenust 1 00paTHOEe BCACHIBAHME KaK MEXAaHM3MBI PabOTHI OpraHoB BblneneHus. CBs3b
MOJIOCTH TeJla ¢ KPOBEHOCHON ¥ BBIICIUTEIBHON CHCTEMaMH. BhineneHune y MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
[Touku. Crpoenue n pyHkunonupoBanue Hedgpona. OO6pazoBaHUEe MOUYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3amuTa y OAHOKIETOYHBIX OpraHn3MoB. CIopsl OaKTepHil W IUCTHI MPOCTEHINX. 3amuTa y
MHOTOKJIETOYHBIX pacTeHuid. KyTtukyna. CpencTsa NacCHBHON M XMMHYECKOW 3alUThl. DUTOHITU/IBL.

3ammra y MHOTOKJIETOUHBIX )KMBOTHBIX. IIOKpOBBI U MX IpOU3BOAHBIE. 3amuTa oprauu3Ma ot 6onesneil. UMmyHnHas
cucrema denmoBeka. KileTOUHBIH M TyMOpambHBIH UMMYHHUTET. BpOXAEHHBIN W TPpHOOPETEHHBIN CrennuIecKuii
umMMmyHHuTeT. Teopus  KioHanmbHO-cenektuBHoro ummynutera (IL Opmux, @.M. bepuer, C. Tonerasa).
BocnanurenbHbie OTBETH OpraHu3MoB. Posib BpOKIEHHOTO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBAaHHA.

PazmpaxxuMocTe W perymsimusi y OpPraHW3MOB. Pa3fgpaXmMOCTh y OJHOKJIETOYHBIX OpraHu3MOB. TakcHCHI.
PazapaxxumMocTs u peryisus y pacteHuil. PocToBbie BeliecTBa U UX 3HAUCHHE.

HepBHast cuctema u peduieKTOpHas PEeryJsiusi y >KHBOTHbIX. HepBHas cuctema u €€ OTAENbL. DBOJOIHOHHOES
YCIOXHCHUC CTPOCHUA HCpBHOﬁ CUCTCMbI Y JKHBOTHBIX. OTI[CJ'II)I TOJIOBHOI'O MO3ra IO3BOHOYHBLIX JKHUBOTHBIX.
Peduiekc u peduiekTopHas ayra. be3yciioBHBIC U YCIOBHBIC Pe(IICKCHI.

I'ymopanbHasg perymsanus W SHAOKPUHHAS CHCTEMa JKUBOTHBIX M 4eloBeKa. JKenme3bl SHOOKpPUHHOW CHUCTEMBI H UX
ropMonsl. JlelicTBHe TOpMOHOB. B3aMMOCBSI3p HEpPBHOM W SHIAOKPHUHHOW cHCTeM. | MnoTanamo-runogu3apHas
CHUCTEMA.

JeMoHCcTpauuu:
[Toptper: N.II. I1aBnoB.

Tabmumer u cxembl: «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOUYHbIE BoAopocim», «bakrepumn», «l[Ipocreiimmey,
«OpraHbl TBETKOBBIX pacTeHHui», «CHCTeMBl OpraHOB II03BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKOMBIX», «TkaHu pactenuit», «KopHeBbie cuctemb», «CtpoeHue ctedms», «CTpoeHHe TUCTOBOM TUIACTHHKI,
«TkaHu XUBOTHBIX», «CKeneT uenoBekay, «llumeBapurtensHas cuctemay, «KpoBeHocHas cuctemay, «JlpixaTenbHas
cuctemay, «HepBHas cuctemay, «Koxa», «Melmeunas cucrema», «BolmenurensHas cucteMa», «HIOKPUHHAS
cuctemay, «Ctpoenue MeImb, «MMmMmyHurer», «KumednomnomocTHbe», «Cxema TUTaHUS PacCTEHUI,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuapsl», «CTpoeHHe IulaHapun», «BHyTpeHHee
CTpOCHME JIOXKIEBOTO uepBs», «HepBhas cucrema pwid», «HepBHas cucrema isarymku», «HepBHas cucrema
npecMbIkatoruxcs», «HepBHas cuctema nTum», «HepBHas cucrema Miexonuratonmx», «HepBHas cucrema
yenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIPENapaThl OJTHOKICTOYHBIX OPraHW3MOB, MUKpPOTpENaparhl TKaHEH,
PaKOBHHBI MOJUTIOCKOB, KOJUIEKLIUM HACEKOMBIX, MIJIOKOXHX, JKUBBIE SK3EMIUIIPbl KOMHATHBIX PACTCHHH, repOapuu
pacTeHHid pa3HbIX OTAEJIOB, BIAXHBIC MPENapaThl )KUBOTHBIX, CKEJIEThI MO3BOHOYHBIX, KOJUIEKIIUH OECIIO3BOHOYHBIX
KHUBOTHBIX, CKEJIET 4YeJOBEeKa, 00OpyAOBaHME AJISl IEMOHCTpAalMU MOYBEHHOI'O M BO3IYIIHOTO NUTAHUS PACTEHUIA,
pacuiernyieHds Kpaxmaja M OelKoB Mmoj JeicTBHEM (EepMEHTOB, 00OpyHOBaHME AJsl IEMOHCTPALUH OIBITOB IO
W3MEPEHHI0 KU3HEHHOW EMKOCTH JETKHX, MEXaHW3Ma [bIXaTeNbHBIX [BW)KCHHWH, MOJENH TOJOBHOTO MO3Ta
Pa3TMYHBIX )KUBOTHBIX.

JlaGopartophas pabota «/3ydeHne TkaHeil pacTeHUI.
JlaGoparophas padota «/3yyeHne TkaHel JKUBOTHBIX».
JlaGoparopnas pabota «/3ydeHne opraHoB IBETKOBOT'O PACTEHUS.
Tema 10. PazMHOXXEHUE U pa3BUTHE OPTaHU3MOB.

@DopMbl pa3MHOXKEHUSI OPraHU3MOB: OecIioiioe (BKJI0Uasi BEreTaTUBHOE) U 110J10Boe. Buibl 6€conoro pa3MHOXKEHHU:
MOYKOBAHUE, CIIOPYJISIHS, (hparMeHTaIIsI, KIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. IlomoBeie KiIeTku, wim rameTsl. Meito3. Ctaguu meiio3a. IloBenenrne XpoMocoM B MeHo3e.
Kpoccunropep. buonornueckuii cMpIici Meiio3a M MOJ0OBOTO mpolecca. Meilo3 u ero Mecto B >KU3HEHHOM IHKJIE
OpPTraHHU3MOB.



[penzaponsimieBoe pazutre. ['ameToreHe3 y *HBOTHBIX. [lonoBble xene3bpl. OOpa3oBaHHE W Pa3BHTHE IOJIOBBIX
kietok. CriepMaroreHnes u oorenes. CTpOeHHUE TOJIOBBIX KIIETOK.

Omom0TBOpEHNE W 3MOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CITOCOOBI OIUIOAOTBOPEHHS: Hapy>KHOE, BHYTpPEHHEE.
ITaptenorenes.

WnauBumyansHoe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONOTHS — Hayka O pa3BUTHH opraHu3MoB. Cragun
sMOpHoreHe3a J>XMBOTHBIX (Ha mpumepe yarymkn). Hpoonenwe. Tumbr npobnenums. OcobOeHHOCTH IpoOiIeHUS
MJICKOTIMTAIONINX. 3apOJbIIICBhIC JTHCTKU (TacTpyJsiys). 3aKklaJKka OPraHoB M TKaHEW M3 3apOIbIIIEBBIX JIMCTKOB.
B3anmHOe BiHsSHEE YacTed pa3BHBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHAYKIWSA). 3aKiaJKa IUlaHa CTPOCHHS
JKUBOTHOTO Kak pe3ysibTaT HEPapXUYEeCKHX B3aMMOJCUCTBUN TCHOB. BiusHMe Ha SMOpPHUOHAIBLHOE pPa3BUTHE
Pa3IUYHBIX (AaKTOPOB OKPYKAIOIICH CPEIbL.

Poct u pasButrme XWBOTHBIX. I[locTomMOpmoHanbpHBIH mnepuoxn. IIpsMoe u HempsiMoe pas3BuTHe. PasButhHe ¢
MeTamMop(ho30M y OeCITO3BOHOYHBIX W IMO3BOHOYHBIX XKUBOTHBIX. BHOJOrHYecKoe 3HaYEHUE MPSIMOTO M HEMPSIMOTO
pa3BUTHS, UX PACOPOCTPAHEHHE B Mpupoje. Tumbl pocta XKUBOTHBIX. DAKTOPHI PErysslUU POCTa >XKUBOTHBIX U
yenoBeka. CTaguu MOCTIMOPHOHAIILHOTO PAa3BUTHS Y JKUBOTHBIX M 4ejOBeKa. [lepHojpl OHTOTCHE3a YeloBeKa.
CrapeHrie ¥ cMepTh Kak OMOJOrHYECKHE TPOLIECCHI.

PasmHoxenue u pasButue pactenuid. ['ameropur u cnopodut. Melio3 B )Ku3HEHHOM IHMKJIEe pacTeHuil. OOpa3oBaHue
crop B mpolecce Mehosa. ['amerorene3 y pacteHuil. OIIONOTBOPEHUE W PAa3BUTHE PACTUTEIHHBIX OPraHU3MOB.
JIBOifHOE OTUTOOTBOPEHNE y IBETKOBBIX pacTeHNi. O0pa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHu3MBbI peryjidnuun OHTOrCHE3a y paCTeHI/II\/'I " )KUBOTHBbIX.
JeMoHcTpanuu:
[optpetsr: C.I'. HaBamun, X. [lIneman.

Tabmumer u  cxemsl: «BereratnBHOoe pasmHOXKeHHe», «Twumbl Oecmonoro pa3sMHOXKEHUs», «Pa3MHOXKeHHE
XJIaMUIOMOHAAb, «Pa3zMHOXEHUE 3BrieHbl», «PazMHOXEHHE TUApb), «Meilo3», «XpoMocOMbD), «I aMeToreHesy,
«CTpoeHue SHMLEKIETKH U crepmaTo3ounaa», «OCHOBHBIE CTaAuM OHTOreHesay, «lIpsmoe u HempsiMoe pa3BUTHEY,
«Pa3Butne malickoro xyka», «PasButue capanum», «Pazsurue Jrymkmn», «JIBoiiHOE OIIOAOTBOPEHHUE Yy LIBETKOBBIX
pactenuit», «CTpoeHHe CeMSIH OIHOJOJBHBIX M JIBYAOJIBHBIX PACTCHHID, «KU3HEHHBIM IUKJI MOPCKOH KaIyCTBI»,
«OKu3HeHHBI UK MXay, « KU3HEHHBIH UK MaOPOTHUKAY, «KM3HEHHBIA IUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOTIPENapaThl SHIIEKIETOK U CIIEpPMaTO30110B, Mojienb «L{ukin pa3zsuThs
JIATYTITKID.

JlaGoparophas padota «/3ydeHne cTpoeHHs OIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpENaparax.
[IpakTnueckas padota «BbisiBIEeHHE TPU3HAKOB CXOACTBA 3aPObIIIEH TO3BOHOYHBIX KHBOTHBIX).
JlaGopartophas padora «CTpoeHre OpraHoB pa3MHOKEHUS! BBICILINX PACTCHUID.

Tema 11. 'eneTnka — HayKa 0 HACIEICTBEHHOCTH U U3MEHYUBOCTH OPTaHHU3MOB.

HcTtopust craHOBNeHHS W pa3BUTHSA T€HETWKH Kak Hayku. Paboter I'. Mennens, I'. ne ®puza, T. Moprana. Pomb
OTEUCCTBCHHBIX YU€HBIX B pasButum TeHeTwku. Paboter H.K. Komeitora, H.W. BaBumosa, A.H. bemosepckoro,
I'.J1. Kapnieuenko, }0.A. ®ununuenko, H.B. Tumodeesa-PecoBckoro.

OCHOBHBIC TEHETHYCCKHE IMOHSATUS M CHMBOJBL. | OMOJIOTHYHEIE XPOMOCOMBI, aJlICNIbHBIE TEHBI, albTePHATHBHEIC
TIPU3HAKHW, JOMUHAHTHBIN U PEIECCUBHBIN MPHU3HAK, TOMO3UTOTA, TE€TEPO3UTOTa, YUCTAsT JIUHUS, THOPUIBI, TEHOTHII,
(dhenotun. OCHOBHBIE METO/TbI T€HETUKH: THOPUIOIIOTHUECKIH, ITUTOJIOTHISCKHHN, MOJICKYJIIPHO-TEHETHIESCKHUH.

HemoHncTpanuu:

IMoprpersr: I'. Menmens, 1. ge ®pus, T.Mopran, H.K. Komsmos, H.U. BaBunos, A.H. benozepckuii,
I'.J1. Kapnieuenko, 0.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

Ta6n1/1u1>1 U CXEMBI: «MGTO,Z[LI TCHCTHUKNY, «Cxembl CKpCIIBAHUA.

JlaGoparopHas pabora «J[po3oduia kak 00bEKT TeHETHYSCKUX UCCIICIOBAHUI.



Tema 12. 3aKOHOMEPHOCTH HACJICACTBEHHOCTH.

MounorubpuaHoe ckpeinuBanue. [lepBbiii 3akoH MeHaenas — 3aKOH €IUHO00pa3usi TMOPHUIOB MEPBOr0 IMOKOJICHUS.
IIpaBuino nomuHupoBaHus. Bropoit 3akoH MeHzensi — 3aKOH pacileruieHus1 Npu3HakoB. [luTosiorunyeckre OCHOBBI
MOHOTHOPHIHOTO CKpEINBaHUs. | HTI0Te3a YHCTOTHI TaMeT.

AHanm3upyromee cKpermmBanue. [IpoMeXyTouHBI XapakTep HacjeloBaHUS. PaciiernyieHne NpU3HAKOB IIpU
HETOJIHOM JOMHUHUPOBAHUH.

JurnOpuanoe ckpemuBanue. Tpetuit 3akoH MeHaenss — 3aKOH HE3aBHUCHMOTO HACIICOBAHUS IPU3HAKOB.
LuToorudeckne OCHOBBI TUTHOPHUIHOTO CKPEITHBAHMS.

Cuemnnennoe HacienoBaHue mnpusHakoB. PabGorsr T. Moprana. CuersieHHOe HaclelOBaHME TI'CHOB, HapylICHHE
CLICIUICHUS] MKy TeHaMH. XPOMOCOMHAs TEOpHs HACIEICTBEHHOCTH.

I'enetnka noia. XpOMOCOMHHﬁ MCXaHU3M OIPEACIICHHUA I10JIa. AyTOCOMI)I 1 IIOJIOBBIC XPOMOCOMBI. I'omoraMeTHBIN U
reTepor aMeTHBIM moi. I'eHeTHueckas CTPYKTYpa IOJOBBIX XPOMOCOM. HaCJ’IeI[OBaHI/IC MOPU3HAKOB, CICIVICHHBIX C
II0JIOM.

I'enoTun kak uenoctHas cucrteMa. llnelioTponusa — MHOXECTBEHHOE JEWCTBUE IeHa. MHOKECTBEHHBIN aJlJIEIU3M.
BsaumogeiicTBue HeamenpHbIX reHoB. KommuiemenTapHocTh. Onuctas. [lonmumepusi.

I'eneTnyeckuii KOHTPOJb Pa3BUTHsI PAacCTCHUH, >KMBOTHBIX W YEJOBEKa, a TaKke (H3MOIIOTHUECKUX IPOIECCOB,
MOBEJICHNUSI U KOTHUTHBHBIX (yHKIMH. ['eHeTHdeckue MeXaHW3Mbl CHMOHMOTeHe3a, MEXaHW3Mbl B3aMMOJACHCTBHS
«XO3MMH — Hapa3uT» U «XO35IMH — MUKpPOOHOM». ['eHeTHuecKue acreKThl KOHTPOJIS M W3MEHEHUs HacJeICTBEHHON
nHGOPMALUH B IOKOJICHHUSIX KJIETOK U OPTraHU3MOB.

JeMoHcTpanuu:
IToptpersr: I'. Mennens, T. Mopras.

Tabmuuet u cxembl: «llepBeiii W BTOpol 3akoHBl Menaens», «Tperuil 3akoH MeHpens», «AHaIM3HpYyIOLIEe
ckpemmBanuey», «HemomHoe nomuHUpoBaHuey, «ClETIeHHOE HAClIeI0OBaHUE TIPU3HAKOB y Apo30oduiby, «['eHeTnka
nona», «Kapuorun yenoBeka», «Kapuortun apozodwmibl»y, «KapuoTtum nTinb», «MHOKECTBEHHBIH ajeIn3M,
«B3auMOJEICTBHE TEHOBY.

OO0opyaoBaHue: MOJCIb JJIs IEMOHCTpAIMK 3aKOHOB €MHO00pa3usi TMOPUIOB IIEPBOI0 MOKOJICHUS M PaCIICIUICHUS
MPU3HAKOB, MOJEIb JIJIs IEMOHCTPAIMK 3aKOHA HE3aBUCUMOT0 HACJICIOBaHUS MPU3HAKOB, MOJICIb JJIs JICMOHCTPAIUH
CIICTJICHHOT'O HAaCJIeZI0BaHMUs IIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapart: «Jlpo3oduay.

[paktuueckas padora «M3yueHne pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UITBI».
[Ipaktnueckas padora «M3yueHne pe3yapTaToB TUrHOPUIHOTO CKPEIIUBAHUS Y APO30(UIIbI».
Tema 13. 3aKOHOMEPHOCTH U3MEHUNBOCTH.

B3aHMOHeﬁCTBHe TCHOTHIIA U CPCAbI IIpU (l)OpMI/IpOBaHI/II/I q)eHOTI/IHa. M3MeHuYnBOCTD IMPU3HAKOB. KauecTBeHnble u
KOJMYCCTBCHHBIC ITPU3HAKU. BI/I,Z[LI HU3MEHYHMBOCTH: HCHACJICACTBCHHAA 1M HACJIICACTBCHHA.

MoaudukanmonHas M3MEHYUBOCTh. Ponlb cpenbl B (GopMupoBaHMHM MOAM(UKAIMOHHON u3MeHunBocTH. Hopma
peakuuu npu3Haka. BapuanmoHHbI psa u BapuanuonHas kpusas (B. Moranncen). CpoiicTBa Moan(UKaIMOHHOM
M3MEHYMBOCTH.

I'eHoTnnueckas n3MeHYNBOCTh. CBOMCTBA Fr€HOTUIIMUECKON M3MEHYMBOCTH. BI/I,I[BI TCHOTUIINYECKOM M3MCHUYMBOCTH:
KOMGI/IHaTI/IBHaH, MyTalluOHHa.

KombOunatvBHas m3MeHUMBOCTh. Mei03 M IOJIOBOM TpOIECC — OCHOBA KOMOMHATHBHOW W3MEHYHMBOCTH. Poib
KOMOWHATHBHOW M3MEHYMBOCTH B CO3JJaHUU T€HETHUECKOTO Pa3HO00pas3us B IpeAesax OAHOro BUAA.

MyTaronHass HI3MEHIUBOCTh. BUIBI MyTaIuii: TeHHBIC, XPOMOCOMHEIE, TeHOMHBIC. CIIOHTaHHBIE M WHAYIIUPOBAHHBIC
MyTaruu. SpepHble W OHTOIUIa3MaTHdeckue MmyTtanmud. CoMaTHYeCcKHe U TOJOBBIE MyTaruu. [IpuduHb
BO3HUKHOBEHUSI MyTaluid. MyTareHbl U HMX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IpoIliecca.
3aK0H TOMOJIOTHYECKHX PsIOB B HaclencTBeHHON maMeHumBocTH (H.W. BaBunos). BHesnmepHas W3MEHYMBOCTH U
HACJICJICTBEHHOCTD.



JemoHcTpanuu:
IToptpetsi: I'. ne @pus, B. Moranncen, H.. BaBuos.

Ta6J'H/IHI)I N CXCMbI: ((BI/IILI)I U3MCHYUBOCTH», <(MOHI/I(1)I/IK3III/IOHH351 HU3MCHYUBOCTLY, «KoMOuHaTHUBHAS
N3MCHYUBOCTBY, ((MGP'IOB)), «OHJ’IOI[OTBOpCHI/Ie», «["eneTnueckuie 3a00I€BaHUS YCJIOBCKa», ((BI/II[I)I MYTaHHﬁ)).

O6opynoBaHue: XHUBble W repOapHble SK3EMIUIAPHl KOMHATHBIX pacTeHWH, pUCYHKH ((QoTorpaduu) >KMBOTHBIX C
Pa3IMYHBIMU BUJAMH H3MEHYUBOCTH.

JlabopatopHast paborta «lccrnenoBaHne 3aKOHOMEPHOCTEH MOAM(PHUKANMOHHOW W3MEHYMBOCTH. [locTpoeHue
BapHAIMOHHOTO Ps/Ia U BAPHAIMOHHON KPHUBOI.

[TpakTuueckas padora «MyTtanuu y Apo30Quisl (Ha TOTOBBIX MUKPOTIpENapaTax)y.
Tema 14. 'eneTnka 4yenoBeka.

Kapuorun uenoBeka. MexayHapoaHas mporpaMma HCCIIEOBAHMS T€HOMa 4elloBeKa. MeTOoapl U3ydeHHUs] TeHeTHKH
YellOBeKa: TeHEeaIOTUYEeCKUW, ONM3HENOBBIA, MUTOTEHETHYECKUH, MOIYIAINOHHO-CTATUCTHYECKUH, MOJEKYISIpPHO-
reHeTndecknii. CoBpeMeHHOEe OmpefelieHne TeHOTHIA: TOJTHOT€HOMHOE CEKBEHHPOBaHUE, TEHOTHIIUPOBAHUE, B TOM
gyucie ¢ nomomsio I[MI[P-ananu3a. HacnencrBenHble 3a0oJieBaHUS 4elOBeKa. ['@HHbIE W XPOMOCOMHBIC 0OJIE3HU
YyeloBeKa. bone3HM ¢ HAcIeACTBEHHOW MPEAPACIONIOKCHHOCTHIO. 3HAYCHHE MEIUIIMHCKOW TEHETUKH B
MPEIOTBPAIICHUN W JICUCHUM TCHETHUYSCKHUX 3a00JICBaHMU 4YelloBeKa. MeIMKO-TeHEeTHUECKOe KOHCYJIBTHPOBAHUE.
CTBOJIOBBIC KJICTKH. [lOHSATHE «IrEHETHMYECKOTO TIpy3a». OTHYECKHE acCleKThl HCCICNOBaHMN B  00IacTH
PEAaKTHPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (hakTOPHI MOBBIIICHHOW YYBCTBUTEIBHOCTH YEIOBEKA K (PU3UYECKOMY M XMMUYECKOMY 3arpsi3HEHUIO
OKpYy>Karolel cpenbl. ['eHeTuueckas npeapacnoaoKeHHOCTb YEJI0BEKA K TaTOJIOTHSIM.

JeMoHcTpanuu:

Tabmure! u cxembl: «KapuoTun 4enoBekay, «MeTopl U3yUeHHUs TeHETUKH YesloBeKay, «[ eHeTHueckue 3a00IeBaHus
YEJIOBEKA.

[IpakTnueckas padora «CocTaBieHNE U aHAIH3 POJIOCIOBHONY.
Tema 15. Cenexuusi OpraHu3MOB.

JomecTukanuss W celekuus. 3apoxIeHue celekuuu u goMectukanuu. Yuenne H.U. BaBunmoBa o Ilentpax
MMPOUCXOXKICHUSI © MHOTO00pa3us KYJIbTypHBIX pacTeHHW. Poib celekiuu B CO3JaHWU COPTOB PACTEHU W TIOPOJ
*KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HacineAcTBeHHOU usmenunBoctu H.M. BaBuiosa,
€ro 3HAYEHHUE JIJIS CETIEKITUOHHOMW PaboTHI.

MeTto/p! ceneKMoOHHON paboThl. VIcKyCCTBEHHBIN O0TOOp: MacCOBBIN M MHIUBUAYAIbHBIA. JTanbl KOMOMHAIIMOHHON
ceneknuu. VcnplTanne mnpouwsBomuTeNneld Mo MOTOMCTBY. OTOOp IO TEHOTHUITY C TIOMOIIBIO OIEHKH (PeHOTHIa
MMOTOMCTBA U OTOOp TI0 TEHOTHITY ¢ TToMOIIbI0 aHanm3a JJHK.

HCKYCCTBCHHBIfI MYTArceHe3 KakK MCTOJ CGHGKL{I/IOHHOf/i pa6OTLI. PaI[PIaL[I/IOHHLIfI U XHMHYCCKUH MYTaArcHe3 Kak
HCTOYHHUK MYTaLII/If/i Y KYJIbBTYPHBIX q)OpM OpraHu3MOB. Hcnonp30BaHue I'€HOMHOI'O PEAAKTUPOBAHUA U MCETOHAOB
pCKOM6I/IHaHTHBIX I[HK JUIA TOJIyYCHUS UCXOAHOTO MaTepuraia i CCIICKINU.

[Nomyuenue monurnonnoB. BHyTpuBUmOBas rubOpumu3anus. BimM3kopoJCTBEHHOE CKpeUIUBaHUE, WIM WHOPHUIHHT.
HepoactBenHoe ckpemuBaHue, Wid ayTOpuaumHT. l'eTepo3uc W ero mpuyuHbBL. lcnonb3oBaHWE TeTepo3uca B
cenekuuu. OtnanénHas rudpuausanus. [IpeogoneHue Oecrioqus MEeXBUIOBBIX TMOPUAOB. JIOCTHKEHHS CEEKIIUU
pacTeHuil 1 )KUBOTHBIX.

CoxpaHeHHE U U3yUeHHE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUNA M MX TUKUX POAMYEH Ul CO3/IaHMsI HOBBIX
COPTOB U THOPHUIOB CENHCKOXO3SICTBEHHBIX KYIBTYP.

JleMoHCTpauu:

Hoprpersr: H.U. BaBunos, W.B. Muuypun, I'.J. Kapneuenko, ILII Jlykesnenko, b.JI. Actaypos, H. Bbopnoyr,
J.K. benses.



Tabmumpl 1 cxeMbl: «lIeHTpBI TPOUCXOXKIACHUS U MHOT000pa3us KyIbTYPHBIX PacTEHUI», «3aKOH TOMOJIOTHUECKHIX
PSIOB B HACJIEICTBEHHON M3MEHIMBOCTHY, «MeToapl ceneKium», «OTnanéHnas ruopuauzanus», «MyTareHes».

JlaGopatopHas padota «/3ydyeHue copToB KyJIbTYPHBIX PACTEHHUH U MOPOJI JOMAIIIHUX KUBOTHBIX).
Jlabopartophas pabota «/3ydeHne METO0B CENEKIH PACTCHUI.
[Ipaktuueckas padora «[IpuBHUBKa pacTeHUI».

Okckypcust «OCHOBHBIE METOJIBI M JOCTYDKCHUS CEJICKIIMM PACTCHHN M JKUBOTHBIX (Ha CEJICKI[MOHHYKO CTaHIIUIO,
IUIEMEHHYIO (pepMY, COPTOUCTIBITATENIBHBIN YYaCTOK, B TEINIMIHOE X03HCTBO, B JIA0OPATOPHIO arPOYHUBEPCUTETA HITH
Hay4HOT'O LIEHTPA)».

Tema 16. BHOTEXHOIOTHS ¥ CHHTETHYECKAS OHOJIOTHSL.

O6T>CKTBI, HCIOJIb3YEMBIC B 6I/IOTeXHOJ'IOFI/IPI, — KIETOYHBIC M TKAHEBBIC KYJIbTYPbI, MHUKPOOPTraHHU3MbI, HX
XapaKTCpUCTHUKA. TpaI[I/II_II/IOHHaﬂ OHMOTEXHOJIOTHSL: XHC6OH€‘ICHI/IG, MOJIYYECHHUE KHCIOMOJIOUYHBIX TIIPOAYKTOB,
BHUHOJCIINC. MI/IKI)O6I/IOJ'IOI‘PI‘I€CKHI7I cunre3. OOBEKTHI MI/IKp06I/IOJ'IOI‘I/I‘lCCKI/IX TEXHOJIOTHH. HpOI/IBBOI[CTBO 6em<a,
AMHWHOKHCJIOT U BUTAMUHOB.

CO3ILaHI/IC TEXHOJIOTHH U HHCTPYMCHTOB MLCJICHAIIPABJICHHOIO M3MCHCHHUA W KOHCTPYHPOBAHUA T'€HOMOB C LCJIbIO
MOJIy4€HUA OPraHU3MOB U UX KOMIIOHCHTOB, COACPKAIIUX HE BCTPCHAIOIIUECA B IPUPOAC OMOCHUHTETHYECKIE myTH.

Krnerounas wmkenepus. MeTonbl KynbTyphl KIETOK M TKaHEH pacTeHWi W KWBOTHBIX. Kpmobanku. Comarudeckas
rHOpUAM3anns U coMaTudeckuil smOproreHes3. Vcmnonb3oBaHue TalIOWJOB B CEJIEKIMH pacTeHui. VIcKyccTBeHHOE
OIJIOJOTBOPECHHUC. PGKOHCprKHI/I)I HﬁHeKHeTOK 1 KIIOHUPOBAHUEC JKUBOTHBIX. MCTOI[ TpaHCIUIaHTalluU AOCP KIIETOK.

XpoMocOMHas U TeHHas WHXeHepus. VICKycCTBEHHBI CHMHTE3 TeéHa W KOHCTpyHpoBaHHe pexomOwHaHTHBIX JIHK.
JIOCTHXKEHUS U TIEPCIIEKTUBBI XPOMOCOMHON U T€HHOW MHXEHEPHU. DKOJOTHYECKUE U STHYECKHE MPOOIEMBI TeHHON
WH)XCHEPHH.

MenaunuHckue OuorexHosnorun. [loctrenomuas nudposas meaunmua. [1I[P-guarnoctrka. MetabonoMHbIN aHaM3,
TFEHOLICHTPUYECKUI aHAJIM3 IIPOTEOMa YEJIOBEKa JUIsl OLICHKU COCTOSIHUS €r0 310pOBbsl. VCIOJIB30BaHUE CTBOJIOBBIX
knetok. TaprertHas Tepamusi paka. 3D-OuoumkeHepust Uit pa3paboTku (HyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJOTHH, CO37aHMsI KOMIUIEKCHBIX TKaHEH COuYeTaHHWeM TEXHOJOTMi TpéxMepHOro OWONPUHTHHTA U
ckaddonauHra U peleHus 3a1a4 NepCOHAM3UPOBAHHONW METULIMHBI.

Co3/1aHre BEKTOPHBIX BaKIMH C IEJIbI0 OOCCleYeHHss KOMOMHHUPOBAHHOW 3alMThl OT Bo30ymutencii OPBU,
YCTaHOBJICHUE MOJICKYJISPHBIX MexaHu3MoB (yHKIMoHUpoBaHus PHK-comepkaiiux BHPYCOB, BBI3BIBAIOIIUX 0CO00
oltacHbIe 3a00JI€BaHMUS YEJIOBEKA U )KUBOTHBIX.

HemoHcTpanuu:

Ta6n1/1u1)1 n cxemel: «Mcronp3oBaHue MHKPOOPraHu3MOB B IIPOMBLIIIJICHHOM MPOU3BOACTBEC», «KiteTounas
HUHXCHECPU, «['ennas HWHKXCHEPU.

JlaboparopHas padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHIY.
[IpakTuueckas padora «l[losydeHne MOJIOYHOKHCIIBIX ITPOYKTOBY.

BKCKprI/IH «bHOTEXHOIOTHS — Ba)KHEHIIas Mpou3BOAUTCIIbHAA CHUJIa COBPCMCHHOCTHU (Ha OHMOTEXHOIOTMYECKOE
HpOI/IBBO,Z[CTBO)».

Conep:xanue o0yuenus B 11 kiaacce.
102 4, u3 HUX § 4 — pe3epBHOE BpeMs
Tema 1. 3apokaeHne U pa3BUTHE YBOIIOLMOHHBIX MPEICTABICHUN B OHOJIOTHH.

OpomonionHas Teopust Y. lapeuna. Ilpennoceliiku BOZHUKHOBEHHS AapBUHHU3MA. JKH3Hb M HaydHas JESTENBHOCTh
Y. NapBuHa.



JIBwkymue cuibl 3Boioiuu BUAoB 1o Y. JlapBuHy (BBICOKAas WHTEHCHBHOCTh pPa3MHOXCHHUS OpPraHHU3MOB,
HacJeACTBEHHAs N3MCHUYNBOCTE, 00ph0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmierne cuaTeTHYecKON Teopun dBomonmu (CTD). Helitpansnas teopust 3Bomonun. CoBpeMeHHas
SBOJIOIIMOHHAS OHOJIOTUS. 3HAYCHHE ABOJIOIMOHHOW TEOpHH B (POPMUPOBAHUU E€CTECTBCHHO-HAYYHOW KApPTHHEI
MUpa.

JemoHcTpanuu:

[optpersr: Apucrotens, K. Jlunneit, XK. Jlamapk, 3. Cent-Unep, XK. Krosoe, Y. Japsun, C.C.YerBepukos,
N.N. Hmaneraysen, . Xonneitn, [1.K. benses.

Tabmumer u cxemsl: «Cucrema xuod npupossl (o K. Jlunuaer)», «JlectHuna xuBbix cymectB (o Jlamapky)»,
«Mexann3m (HOpMHUPOBaHUS TPHUCIIOCOOIEHNH Yy pacTeHuil W XKUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmipyra
mytemectsus Y. lapsuna», «Haxogku Y. lapBuna», «Dopmbr 60prOBI 3a cymiecTBoBaHMEY, «llopoapl romybein»,
«MHoroo0pasue KynbTypHBIX (opM KamycTeD», «llopoapl momamHuX XUBOTHBIX», «Cxema 00pa3oBaHUS HOBBIX
BugoB (mo Y. lapBuHy)», «Cxema COOTHOIICHHS [BIKYINIMX CHJI JBOMONWN», «OCHOBHBIE TIOJIOKEHUS
CUHTETUYECCKOU TCOPHU IBOJIOIIUM.

Tema 2. MukpoaBotouust 1 €€ pe3yJbTaThl.

[Momynsimsa kak 3neMeHTapHas equHULa BoIonuy. CoBpeMEHHBIE METObI OLIEHKH MeHETHYECKOI0 pasHoo0pasus u
CTPYKTYphl nomyssiuuid. V3mMeHeHune reHo(oHIa MOMyJISIMH KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBICHHE. 3aKOH
reHeTndeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHbIe (aKTOPbl (IBMXKYIIUE CHJIBI) HBOMIOUMU. MyTanuoHHbIN nponecc. KomOuHaTHBHAS M3MEHYMBOCTb.
Hpetid reHOB — ciydaifHble HEHANpaBJICHHbIE W3MEHEHHUS YacTOT ajuleNed B Momyssimusx. DQQeKT oCHOBaTesl.
Murparun. U3omsmus nomynsiuii: reorpadudeckas (MpocTpaHCTBEHHAs ), Oroornyeckas (PerpoyKTHBHAS).

EctectBeHHBIi 0TOOp — HampaBistonuili  ¢dakrtop sBomonuu. DOpMBI €CTECTBEHHOTO OTOOpa: JBIKYIIUH,
CTaOMIM3UPYIOMINNA, pa3phIBAIONINKA (IU3pynTUBHBIN). [lomoBol oTOOp. BO3HMKHOBEHNE W 3BOJIOIUS COMHMAIHLHOTO
MOBEJCHHUS )KUBOTHBIX.

[Iprcnoco6neHHOCTh OPraHU3MOB KaK pe3ysbTaT MUKPOIBOIIOINN. BO3HHKHOBEHHE TPUCTIOCOOIEHUH Y OpraHU3MOB.
Apomopdo3ssl 1 uanoanantauuu. [lpumepsl npucnocodiaeHnil y opranu3MoB: Mopgoaorudeckre, GU3n0I0OrnIecKue,
OnoxumHuueckue, noseneHueckrue. OTHOCUTENEHOCTD MPUCTIOCOOICHHOCTH OPTraHU3MOB.

Bun, ero xpurepuu u ctpykrypa. BunoobpazoBaHnue Kak pe3yabTaT MUKPO3BOIOLUH. M30msamus — KimroueBoi akTop
BupooOpazoBanus. Ilytn u cmocoObl BumooOpa3zoBaHus: ajulomaTpuieckoe (reorpaduyueckoe), CUMIATPUIECKOE
(3KOJIOTMUECKOE), K(MTHOBEHHOE» (MOJIUIIONAN3ALMS, THOpuan3anus). JiIuTeIbHOCTh 3BOIOLHMOHHBIX IPOLIECCOB.

MexaHu3mbl popMupoBaHus OHOIOTHYECKOTO pa3HO00pasusl.

PoJib 9BOJTIFOIIMOHHOM GHOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHs OHOpa3HOo0Opa3usi. MUKPOIBOIIOIUS U
KO9BOJIIOIUS MMApa3sUTOB M UX X03s€B. MexaHW3Mbl (POPMHUPOBAHHS YCTOWYMBOCTH K aHTHOMOTHKAM H CIIOCOOBI
0OpHOEI ¢ Hell.

JleMoHCTpauu:
[optpetsr: C.C. YerBepuxos, 3. Maiip.

Tabmumper 1 cxemsl: «MyTalMOHHAas HM3MEHYMBOCTHY», «llomymsaimonHas cTpykrypa Buaa», «Cxema MpOSBICHHS
3akoHa Xapau—BaitHOepra», «JIBUXKyIIne CHIIBI DBOJIONNANY», «IKOJOTHYSCKAs W3OJIAIMS TMOIMYJISIHA CeBAHCKOU
dopenn», «'eorpaduueckas U30ISALMS JTUCTBEHHHUIBI CHOMPCKONH M JIMCTBEHHMIIBI JHaypckoiy, «llomynasiuoHHbIE
BOJIHBI YHCJICHHOCTH XUIIHUKOB W KepTB», «(Cxema JIeHCTBHS €CTECTBEHHOTO 0TOOpa», «DopmMbl OOpbOBI 3a
cymiectBoBanue», «uaycTpuanbHbelii MenaHuzM», <« KuBbsle uHckomaembley, <«IlOKpOBUTEIBCTBEHHAS OKpacka
XKUBOTHBIX», «[Ipemymnpexmaromas okpacka >KUBOTHBIX», «Dusuonoruueckue amanrtanum», «lIpucrnocobieHHOCTH
OpraHu3MoB U €€ OTHOcUTEIbHOCTBY, «Kpurepuu Buna», «Bunbl-nBoHukm», «CTpyKTypa BUIAa B MPUPOIE,
«Cnioco0bl  Bua00Opa3oBanusy», «I'eorpaduyeckoe BHI000pa3oBaHHWE TPEX BHIOB JIAHIBIIICH», «DKOIOTHYECKOE
BHI000pa30BaHNE BHIIOB CHHUID, «I[OTUIUIONIEI pacTeHMI», «KamycTHO-penedHbIi THOPHIT.



Ob6opynoBanue: repdapuy pacTeHW, KOJJICKIIMA HACEKOMBIX, dydeia NTHI[ U 3Bepedl ¢ MpHMepaMu pa3InIHbIX
MPUCTIOCOOJICHHI, Yydesa NTHUIl ¥ 3Beped pa3HbIX BUIOB, Tepbapuu pacTeHWH ONM3KUX BHJOB, 00pa30BaBIINXCS
pa3sTUIHBIMH CITOCOOAMH.

JlaboparopHas paboTta «BbIsSBIeHHE N3MEHIUBOCTH ¥ OCOOEH OTHOTO BUAAY.

JlabopartopHas pabota «I[IprcrmocoOIeHwsI OPraHU3MOB B HX OTHOCUTENIbHAS IIEJIeCO00PA3HOCTHY.
JlaGoparopHas pabora «CpaBHEHHE BUJOB 110 MOP(OIOTHUSCCKOMY KPHUTEPHIOY.

Tema 3. MakpodBOIOIUS U €€ PE3yIbTATHI.

MeTtoapl n3ydeHus: MakpolBosrorun. [laneonTonormueckne MeToapl u3ydeHus dBoionnu. llepexomnbie GoOpMBI u
(PMIIOTCHETUYECKHE PSI/IbI OPTraHU3MOB,

buoreorpadudeckne wmerompl u3ydeHus odBomionuu. CpaBHeHue Gopsl M (ayHBI MaTepHUKOB U OCTPOBOB.
buoreorpadpudeckue odaacta 3eMiau. BUABI-D)HIEMHUKH U PEITUKTHL.

OMOPHOIOTHYECKUE U CPaBHUTEIBLHO-MOP(OIOrnuecKkue METOAbl M3yYeHHs 3BONIOUMHU. |'eHeTHdeckne MeXaHU3Mbl
SBOJIOIMM OHTOI€HE3a M IOSBJICHUS SBOJIOLMOHHBIX HOBIIECTB. ['OMONOTWYHBIE M aHAJIOTHYHBIC OpPraHbI.
PynumenTapHbie opraHbl U aTaBU3Mbl. MOJIEGKYISIPHO-TE@HETHYECKHE, OMOXUMHYECKHE W MaTeMaTH4eCKUe METOJIbI
n3ydeHus 3Bomonnu. ['omonorunynsie rensl. CoBpeMeHHbIE METOIbI IIOCTPOSHHS (PMIIOTEHETHIECKUX AEPEBHEB.

XpOMOCOMHBIe MyTalluX U 3BOJIFOIUA T'CHOMOB.

OOmue 3akoHOMEpHOCTH (TmpaBwia) HSBONIONUH. HeoOpaTMMOCTh  DBONIONUH. AJaNTHBHAs  paguallvs.
HepaBHOMEPHOCTH TEMIIOB SBOJIOLIUH.

JeMoHCTpauuu:
optpetsr: KM. bap, A.O. Koanesckuii, @. Miosutep, O. ['ekkens.

Tabnuiel 1 cxembl: «OUIOTEHETHUECKHN P JIOIMAANY, KAPXEONTEPHKCY, «3Bepo3yOble sepb», «Creronedanbn,
«Punmnogute», «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue 30HBI 3emum», «Jpeild) KOHTHHEHTOBY,
«Penuktely, «HavanbHble cTamuu SMOPHOHANIBHOTO Pa3BUTHS TIO3BOHOYHBIX JKHUBOTHBIX», «[OMOJOTHYHBIE W
aHAJIOTMYHbBIE OPraHbl», «PyIuMeHTB», «ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEeJIOBEKa W IIMMIIaH3e», «l JIaBHbIE
HanpaBJICHUs IBOJIOLMNY, «O01I1e 3aKOHOMEPHOCTH 3BOIOLIUNY.

O60py,Z[OBaHI/Iei KOJUICKIIUH, Fep6apI/II/I, MYJIIKM  UCKOIIACMbIX OCTATKOB OPraHu3MOB, MYJISIDKU T'OMOJIOTMYHBIX,
AHAJIOTUYHBIX, PYAUMCHTAPHBIX OPIraHOB U ATaBU3MOB, KOJIJICKIIUN HACCKOMBIX.

Tema 4. [IpoucxoxaeHre 1 pa3BUTHE KU3HU Ha 3emiie.

Hay4unpie rumoTre3sl MPOUCXOXKICHUS KU3HU Ha 3emiie. AOMOreHe3 W maHcrepmus. J(oHaydHbIe MPEICTaBICHHS O
3apOKICHUH KU3HU (KpeanoHu3M). [ UoTe3a moCTOSHHOTO CaMO3apOoKICHUS JKU3HHU U €€ OIIPOBEPIKEHUE OTBITAMHU
®. Penn, JI. Cnannannany, JI. [lactepa. [IpoucxoxaeHue >Kiu3HA U aCTPOOHOIOTHSL.

OcHOBHBIE 3TaIbl HEOPraHU4ecKoi 3Bomonnu. [lnanerapHas (reojormyeckas) IBOIONUSA. XUMUYECKas 3BOJFOIHSL.
AOHOTeHHBI CHHTE3 OpraHM4ecKux BemiecTB u3 Heopranmdeckux. OmnbiTr C. Mumtepa u I'. FOpu. OG6paszoBanue
monmmMepoB u3 MoHOMepoB. Koanepsarnas runoreza A.W. Omapuna, rumore3a nepsuyHoro OynpoHa J[. XomnaeiiHa,
rederndeckas rumnoreza ['. Mémnepa. Pubosumer (T. Yek) u rumote3a «vupa PHK» V. ['mnGepra. @opmupoBanue
MeMOpaH U BOZHUKHOBEHHE MPOTOKIETKH.

I/ICTOpI/ISI 3eMi H METOIBl €€ HU3YyUYCHHA. Hckonaemelie OPraHnu4eCKUC OCTATKH. FCOXpOHOJ'IOI‘I/IH u eé MCTOJEI.
OTHOCHTENBHAS U a0CONIOTHAS TCOXPOHOJIOTHA. FeOXpOHOJ'IOFI/ILIeCKaSI I[IKaJIa: 30HbI, 3pbl, ICPUOABI, STIOXHU.

HauanpHble dTanmel opraHndeckoil 3Bosonuu. [1osBICHUE W 3BOJIONUS MEPBHIX KIETOK. DBOJIIONUS METa0OIHU3Ma.
BosHukHOBeHMe mepBeix 3kocucTeM. COBpeMEHHbIE MHUKpPOOHBIE OHWOIUIEHKM KaK aHajor ITEepBBIX Ha 3emiie
coobmecTB. CTpoMaTonuThl. [IpokapHOTHI 1 3yKapHUOTHI.

[IpoucxokneHnne dykapuoT (CHMOHMOTreHe3). OBOJIONMOHHOE IMPOWCXOXKICHWE BHPYycoB. [IpomcxokmeHne
MHOTOKJICTOUYHBIX OPTaHU3MOB. BOSHHKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJIETOUHBIX OPTaHU3MOB.



OCHOBHbBIC 3Tallbl BOJIIOIMK BBICIINX pacTeHuit. OCHOBHBIC apoMOpdo3bl pacTeHHi. BbIX0Oj pacTeHMil Ha Cymly.
[losiBieHne CIOPOBBIX pacTeHWil W 3aBoeBaHMe WMH cymu. CeMeHHBbIe pacTteHus. [IpomcxokIeHue IBETKOBBIX
pacTeHui.

OCHOBHBI€ 3TaITbl SBOITIONNH KHUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl )KUBOTHBIX. Bernckas dayna. KemOpwuiickuit
B3pBIB — TOSIBJICHUE COBPEMEHHBIX TUMOB. [lepBbie XOp0BbIC KHUBOTHBIC. JKU3HL B BOJIC. DBOIONHUS TTO3BOHOYHBIX.
[Mpoucxoxnenne ampubmii u pentwimid. [IpoUCcXOoXJACHUE MIICKONUTAIONIMX M NTHI. [IPpUHIMII KIFOYEBOTO
apomopdo3a. OcBocHHE OECIIO3BOHOYHBIMU 1 T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTie xu3HM Ha 3eMie 1O dpaM M IEpHOIaM: apXel, MPOTepo30H, Mmajieo30#, Me3030#, kaitHo30i. OOrmIas
XapaKTEepUCTUKA KIMMaTa U TEeOJOTHYECKUX mporeccoB. [losiBmeHne M pacuBEeT XapaKTEPHBIX OpPTraHU3MOB.
YrineoOpa3oBaHue: €ro yCIOBHUS U BIUSHHE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMHPAHUsSI — 3KOJOTHYECKHE KPU3UCHI MPONLTOro. [IpUYMHBI M CICACTBUS MACCOBBIX BBIMHpPAHHH.
CoBpEeMEHHBII YKOJIOTHIECKHI KPU3HUC, ero ocooeHHOCTH. [Ipobiema coxpaHeHus OrnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opranndeckoro mupa. [IpuHImnsr Kiraccudukaun opranu3MoB. OCHOBHBIE CHCTEMAaTHIECKHE
TPYIIIBI OPTaHU3MOB.

JeMoHCTpauuu:

IToptpersr: @. Penu, JI. Cnamnanuanu, JI. [Tacrep, W.M. MeunukoB, A.W. Onapun, /[. Xongeitn, I'. Mémnep,
C. Mumnep, I'. IOpu.

Tabmumer u cxembr: «Cxema ombsita @. Peqn», «Cxema ombita JI. [lacTepa mo m3ydeHHIO caMO3apOKACHUS YKU3HI,
«Cxema ombita C. Mumnepa, I'. FOpu», «3OTanmbel HeOpraHW4yecKod 3BOMOLMMN», «['€oXpoHONOrmueckas IIKanay,
«HadanpHble 3Tanbl opraHudeckoil 3Bomonun», «Cxema o0pa3oBaHUs 3yKapuoT MyTéM cumoOuoreHesa», «Cucrema
KUBOU TIPHUPOIBD», «CTpoeHue BUpycay, «ApoMopdo3bl pacTeHnit», «PHHHOPUTHD, «OTHOKIETOUYHBIE BOIOPOCINY,
«MHoOroKIeTouHble Bomopociany, «Mxuy», «llamopoTHukN», «l'olloceMeHHble pacTeHus», «OpraHsl BETKOBBIX
pacteHmit», «CxemMa  pa3BUTHS  KHBOTHOTO  MHpa», «Apomopdo3sl  KHBOTHBIX»,  «lIpocTeiimmer,
«Kumeunononoctueie», «I[lnockue depBm», «Unenucronorue», «PeiObl», «3eMHOBOAHBIE», «[IpecMmblkarommecsy,
«Ituupy, «Mnekonuratomue», «PazBuTe >XU3HU B apXeHCKou 3pey, «Pa3BUTHE XU3HU B MPOTEPO3OHCKOU 3peEn,
«Pa3BuTHE )KU3HU B NAIECO30MCKON 3pey, «Pa3BUTHE KUZHU B ME3030MCKOM 3pe», «Pa3BUTHE XHU3HU B KAHHO30MCKOI
ape», «CoBpeMeHHasi CHCTeMa OPraHUYEeCKOT0 MUPay.

OO0opynoBaHue: repbapuy pacTCHHI PAa3IMYHBIX OTJCIIOB, KOJJICKIIUH HACEKOMBIX, BIXKHBIC MPENapaThl KUBOTHBIX,
PaKOBUHBI MOJUTIOCKOB, KOJUIEKIINM HWIJIOKOXKHX, CKEJIEeThl TO3BOHOYHBIX J>KMBOTHBIX, Uydela NTHII W 3Bepei,
KOJUIEKIINY OKAMEHEIOCTEH, TTOJIE3HBIX UCKOITAEMBIX, MYJISKH OPTaHUIECKUX OCTATKOB OPTaHU3MOB.

Buptyansnas nabopatopnas pabora «MoaenupoBanue onbsiToB Musuiepa—tOpu 1o u3ydeHnto abHOreHHOTO CHHTEe3a
OpraHWYECKHX COCAMHEHUH B IIEPBUYHON aTMochepey.

JlaGopaTopHas pabota «/3ydeHue u onrcaHue HCKONAEMbIX OCTATKOB JPEBHUX OPraHU3MOBY.
[IpakTnueckas padora «M3yueHne ocoOeHHOCTEH CTPOCHNS PACTEHUI Pa3HBIX OTAEIOBY.
[IpakTnueckas padora «M3yueHne 0cOOEHHOCTEH CTPOSHNUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpoucxoxneHne yenoBeKka — aHTPOIIOrEHE3.

Pasnens! u 3anaun anTpononoruu. MeToas! aHTPOIIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUHA O MPOUCXOXKIECHUHM 4YelloBeKa. Pemurnosneie Bo33peHus. COBpeMEHHbIE HaydHBIC
TEOPHH.

CxozacTBO uenoBeka ¢ KMBOTHbIMU. CHcTeMaTHYECKOe I10JIOKEHHE deoBeka. CBHIETEeNbCTBAa CXOJCTBA UEJIOBEKA C
KUBOTHBIMH: CPaBHUTEIHLHO-MOP(HOIOTHYECKUE, IMOPHOIIOTHYECKUE, (DU3NOIOT0-OHOXHMHUYECKUE, TTOBEICHUYECKHE.
OT1nnymst 4enoBeKa OT JKUBOTHBIX. [IpAMOX0XKIeHNEe 1 KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOII0BHOTO
MO3ra U BTOPOH CUTHAIBHON CHCTEMBI.

Jewkyiire cuiabl ((HakTopbl) aHTPOINOreHe3a: OHOoJoruveckue, coluaibHble. COOTHOIICHHE OHOJOIMYECKUX H
COILMAIBbHBIX (DAKTOPOB B aHTPOIIOTCHE3E.



OcCHOBHBIC CTaIUN aHTPOIIOTeHe3a. PaHHME YenoBeKooOpa3Hbie 00€3bIHbI (TPOKOHCYIIBI) U PAHHKE ITOHTHIBI — 00TIIHe
MPEIKH 4YeI0BEKOOOpa3HbIX 00€3bsiH M JIIOACH. ABCTPAJONMTEKH — ABYHOTHE MPEIKH Jitojaeh. YenoBek yMesbld,
TIepBBIC M3TOTOBJICHHUS OpyAHWHA Tpyda. YemoBeKk MPsIMOXOMSIIWNA M TIEPBBIM BBIXOJ JIIOACH 3a mpeneisl AQpHUKH.
UYenoBek reinenpOeprckuii — OOMUE TMPEeNoK HEaHACPTAThCKOrO 4YeJOBeKa W YeJioBeKa pa3yMHOro. YenmoBek
HEaHJEPTATbCKUM Kak BHJ JIOACH XONOAHOrO KiuMara. YemoBEeK pa3yMHBIM COBPEMEHHOTO THIIA, JECHUCOBCKUUN
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreHeTrnka u majacorecHOMuKa.

DBOMIOLMSI COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH OTOOp B MOMyNSUMAX YeloBeka. MyTallMOHHBIH HpoLecc U
nonumopdusM. [lomynsuuoHHBIE BOJHBI, Apeii TeHoB, Murpanmusa U <«3QQPEKT OCHOBATEIS» B MOMYJSLHUIX
COBPEMEHHOI'0 YEJIOBEKA.

UYenoseueckue pacel. [lonatme o pace. Borpmme pacwl: eBporneouaHas (eBpasuiickas), aBCTpao-HETPOHIHAs
(3xBaTOpHaNbHASA), MOHIOJOUIAHAS (A3MATCKO-aMepUKaHCKas). Bpems u IyTu pacceneHus 4YesoBeKa IO IUIAHETE.
EnuncTBO uenoBeueckux pac. HayuHash HECOCTOSTENBHOCTh pacusMa. lIpHucrocoOJICHHOCTh 4YeIOBEKa K Pa3HBIM
YCIIOBUSIM OKpYXaromien cpeapl. Bnusaue reorpadudeckoit cpensl u aperida reHoB Ha MOp(OIoTHIo U (PH3HOIOTHIO
YenoBeKa.

MeXAUCUUIUTHHAPHBIE METOABI B (hu3nveckor (OMOJOrHMYecKoi) aHTPOIMOJIOTHH. DBONIONMOHHAS AHTPOIOJIOTHS U
MAJIC0aHTPOIIOJIOTHS YETOBEUECKUX MOMYJIANMNA. bruoconuansHele UCCIeA0BaHus PUPOAbI dyenoBeka. MccnenoBanue
KOBBOJIIOLUH OHMOJIOTMYECKOr0 U COLHAIBHOTO B YEJIOBEKE.

JeMoHCTpauuu:
IToprpersr: Y. Japsun, JI. JIuxu, A.5. Porunckuii, M.M. I'epacumos.

Tabmuiel 1 cxembl: «MeToabl aHTpononorum», «['0JOBHOH MO3r 4YenoBekay, «YenoBekooOpa3HbIe 00E3bSHBD»,
«Ckenmer dYeloBeka M CKeJeT IMMMIaH3e», «PyIMMEHTHI W aTaBU3MBDY, «/[BIKyIIME CHIBI aHTPOIOTEHE3a,
«OBOJIIOLIMOHHOE JPEBO 4YeJIOBEKa», «ABCTpalonuTek», «YenoBek ymenblit», «YeaoBeK MPsIMOXOIAIINNLY,
«/lenucoBckuii uenoBek» «Heanaepranbiipny, «KpoMaHboHIE, «lIpenkn yemoBekay, «ITambl IBOIIOIUN YEIOBEKAY,
«Pachl yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHENIOCTeH, MpeMeToB MaTepHalbHON KyJIbTYyphl MPEJKOB YEJOBEKa, PEenpoIyKINU
(dpororpadun) kapTHH ¢ MUGDOIOTUIECKUMH U OMOJIEHCKUME CIO’KETaMH TPOUCXOXICHUS YelloBeka, (oTtorpaduu
HaXOJIOK MCKOIMAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJIENb Yeperna YeloBeKa U yepena IHMIIaH3e, MOIEb
KHCTH YeJIOBEKa W KHCTH MIUMIIaH3€, MOJIENI TOPCa MPEAKOB YeIOBEKa.

JlaGopartophas padota «/3ydeHne 0ocOOEHHOCTEH CTPOEHUS CKEJIETa YEIOBEKa, CBI3aHHBIX C IIPSIMOXOKACHUEM.
[IpakTnueckas padora «M3ydeHre 3KOJTOTHIECKHUX aJlalTallui YeJIOBEeKay.
Tema 6. Dxonorust — HayKa 0 B3aUMOOTHOIICHUAX OPraHU3MOB U HaIOPTraHU3MEHHBIX CUCTEM C OKpY KaloIIel cpeoi.

3apoxneHue 1 pa3BUTHE 3Kojoruu B Tpynax A. I'ymbonbara, K.®. Pynse, H.A. CeBepriosa, O. I'exkens, A. Tenciny,
B.H. Cyxauépa. Paznens! 1 3agaun 3xoi0run. CBsI3b 3KOJIOTHH C APYTUMHU HayKaMH.

Metoasl skonoruu. IloneBble HaOmomeHUs. OKCIEPUMEHTHI B OSKOJOTHHM: IPHUPOAHBIE U J1a0OpaTOpHEIE.
MogenupoBaHue B 9KOJIOTHH. MOHUTOPHHT OKpY>KaroIei Cpeibl: JIOKAIBHBIN, PErHOHANIbHBIN 1 TI100aIbHBIN.

3HaueHNEe 3KOJIOTMUECKUX 3HAHUH JUIA YelloBeKa. DKOJIOTHYECKOE MUPOBO33pEHNE KaK OCHOBA CBSI3€H YEIIOBEUECTBA C
npupooil. PopMHpOBaHKE FKOJIOTUIECKON KYJIBTYPBI U 3KOJIOTUYECKON IPaMOTHOCTH HAaCEIEHNUS.

JlemoHcTpauu:

[oprpetsr: A. I'ymbombar, K.®. Pynse, H.A. CeBeprios, J. I'ekkens, A. Terncnu, B.H. Cykaués.

Tabmuus! u cxemsl: «Paznens! skomorun», «MeToas! 3Kooruny, «CxemMa MOHUTOPUHTA OKPYKAIOIIEH Cpeabh».
JlabGopaTopHas pabota «/3yueHne MEeTO10B FKOJIOTUUECKUX UCCIECIOBAHUID.

Tema 7. Opranusmsl 1 cpeaa OOUTaHUSL.

Okosoruueckue (GakTOpbl M 3aKOHOMEPHOCTH HX JAeicTBus. Kilaccudukamust 3KoJI0ru4eckux (akTOpoB:
abuotuueckue, OWoTHYECKUe, aHTpororeHHele. OOIIME 3aKOHOMEPHOCTH IECHUCTBHS HKOJOTMYECKHX (DaKTOPOB.
[IpaBuno munumyma (K. npenrens, FO. JIn6ux). ToxepaHTHOCT. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.



Aobuoruueckue ¢aktopsl. CBET Kak 3KoJoruueckuii Gaxrop. JlefcTBHE pa3sHbIX YYaCTKOB COJHEYHOTO CIICKTpa Ha
OpraHW3Mbl. JKOJOTHYECKHE TPYMIBl PACTeHHWH W JKMBOTHBIX 1O OTHOIIEHHIO K cBeTy. CHUTHalmbHas poOJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak »skomormdeckuii ¢akrop. eiictBue temreparypbl Ha oOpraHm3Mbl. [lofikminoTepmMHBIE H
TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE H CTEHOTEPMHBIE OPTaHU3MEI.

Braxxnocts kak dkonormdeckuii (akrop. IlpmcmocoOneHms pacTeHWd K TMOAAEpKAaHWIO BOTHOTO OairaHca.
Knaccudukarnuys pacTeHni 0 OTHOIIEHHIO K BoJie. [Tpucoco0ieHus )KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenpl  oOWTaHWsI OpPraHW3MOB: BOAHAA, HA3eMHO-BO3IYINHAS, TOYBEHHas, TIyOMHHAS TOJIOYBEHHAS,
BHYTpHOpTaHW3MeHHasi. DU3NKO-XUMUYECKHEe OCOOCHHOCTH cpen oburtaHus opranm3moB. llpucmocobneHus
OpPTaHM3MOB K )KH3HH B Pa3HBIX Cpe/ax.

buonormueckne putmbl. BHemHme w BHyTpeHHHWE pUTMBI. CyTOYHBIE M TOIWYHBIE PUTMBIL. [IpucrocoOi1eHHOCTH
OpPTaHU3MOB K CE30HHBIM H3MEHEHHUSM YCIOBHI KU3HMU.

Kuznennsie ¢dopmber opraHm3MoB. lloHsTHe 0 >Xu3HeHHOW ¢opme. JKu3HeHHBIE (OPMBI pACTEHUM: JEpEeBB,
KyCTapHUKHU, KyCTApHUYKH, MHOTOJIETHUE TPaBbl, OOHOJIETHHE TPaBhl. JKn3HeHHbIE (POPMBI KMBOTHBIX: THAPOOHOHTEL,
re00MOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOeHUS 1 00pa3a KU3HU.

buormueckne daxkropsl. Buapl OMOTHYECKNX B3aUMOICHCTBHI: KOHKYPEHIHS, XUITHHYECTBO, CAMOHO3 M €r0 ()OPMBI.
[lapasuTtu3m, Koomeparws, MyTyaln3M, KOMMeEHcalu3M (KBapTHpPAaHTCTBO, HaxiieOHm4YecTBO). Herpodudeckue
B3amMozecTBrsA (Tomu4ueckue, Qopudeckue, Qabpudeckne). 3HaueHHE OHOTHYECKMX B3aWMONCHCTBHH I
CYILECTBOBAaHHS OPTaHU3MOB B cpezie oonTanus. [IpHHIMIT KOHKYPEHTHOTO UCKITFOYCHUSL.

JeMoHCcTpauuu:

Tabmumer u cxempl: «Oxomorndeckue (hakTopb», «CBETOBOM CHEKTP», «IKOJIOTHUECKHE TPYIIBI KUBOTHBIX IIO
OTHOLICHUIO K CBETY», «TeIIoKpoBHBIE KHBOTHBIE», «XOJIOIHOKPOBHbBIE JXHBOTHBIE», «DHU3NOIOrHYECKHE
ajanTalud KUBOTHBIX», «Cpeapl oOuTaHus opraHu3MoBy», «buomormueckue putmb), «JKn3HeHHBIE (HOPMBI
pacteHmit», «Ku3HeHHbIE (HOPMBI KUBOTHBIX», «IKOCHCTEMA IIMPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMa XBOWHOTO
necay, «llenu nutanusy, « XunHudecTBoy, «Ilapasutusmy, «Konkypenuus», «Cumonosy», «KoMMeHcaanusm,

Ob6opynoBanue: repOapuu pacTeHUH M >KUBOTHBIX, NPHUCIIOCOOJEHHBIX K BIMSHHUIO PA3JIMYHBIX SKOJOTMYECKHX
(axTopoB, Tepdapun CBETOIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHHH, CBETOIIOONBBIC, TECHEIIOOMBEIE 1
TEHEBBIHOCJIMBbIC KOMHATHBIE PACTEHUS, TepOapiy M KOJUIEKIIMH TETUIONOOUBBIX, 3MMOCTOHNKUX, MOPO30YCTOHUUBBIX
pacTeHmid, dydena MTHUIl W 3Bepel, repOapuul pacTeHWH, OTHOCALIMXCS K THrpoduram, kcepoputam, mesoduram,
KOMHATHBIE PACTEHUS JAHHBIX TPYIIL, KOJJICKIIMU KHBOTHBIX, OOMTAIONINX B PAa3HBIX CPEAax, repOapiu M KOJJIEKINN
pacTeHuid ¥ >KUBOTHBIX, OOJQJIAIONIMX YepTaMH HPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH JKW3HH,
repOapiy U KOJJIEKIIUH PACTEHHI M JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMN )KUBOTHBIX, y4aCTBYIOIINX
B Pa3JIMYHBIX OMOTUYECKHUX B3aUMOJICHCTBHSAX.

JlaboparopHas pabora «BbIsiBICHHE IPUCTIOCOOJICHUM OPraHU3MOB K BIIUSTHUIO CBETaY.
Jlaboparophas pabora «BeIssBIeHHE TIPUCTIOCOOICHUH OPTraHU3MOB K BIHSIHUIO TEMIIEPATYPhD».
JlaboparopHas pabora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HbIX MECT OOUTAHMS.
Tema 8. Dxonorust BUAOB U NOMYJISIHIA.

DKOJIOTHUECKHE XapaKTepUCTUKU nomyssiuuu. [lomymsamus xak Owosiormueckas cucrtema. Poib HEOIXHOPOAHOCTH
cpeabl, pu3nYecKux O0apbepoB M OCOOCHHOCTEH OHMOJOTMK BHUIOB B (JOPMHUPOBAHHMU MPOCTPAHCTBEHHOM CTPYKTYpPHI
nomynsaunid. OCHOBHBIE TOKa3aTeNu IMOMYJSILUM: YHCIEHHOCTh, IJIOTHOCTb, BO3pacTHas M IOJIOBas CTPYKTypa,
POXXKIaeMOCTbh, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHS.

DKoJoruyuecKas CTpykTypa nomyisiui. OleHKa YUCIEHHOCTH MOMYJIANUU. J[MHaMUKa TOMyJIANUA U €€ PeryJisiys.
buoTndeckuii MOTEHIMAN TOMyNIAIUU. MoaenupoBaHHE JWHAMHUKU TOMyJsiud. KpuBble pocTa YHCIEHHOCTH
nomynsiiuy. KpuBble BBKUBaHUS. Perynsius Y4ucIeHHOCTH MOMYJISIUA: POJib (PaKTOPOB, 3aBUCAIINX U HE 3aBHUCSIINX
OT INTOTHOCTH. DKOJOTHICCKHE CTpaTeruu BUA0B (r- u K-cTparerun).

[onsitTue 00 »Skomormyeckol Huimie Buaa. MecrooOuTanne. MHOroMepHas MOJETh OKOJOTHMYECKOW HHIIU
J.N. XatunHcona. PazaMepsl s3xonornueckoit Huiu. [loTeHmanbHas u peaan30BaHHas HUIIIU.



Bun xak cucteMa nomysisanuil. Apeainsl BUnoB. Buipl 1 uX )KM3HEHHBIE CTPAaTETUH. JKOJIOTMUECKUE SKBUBAJICHTHI.
3aKOHOMEPHOCTH NOBEJICHUS M MUT'paLliii )KUBOTHBIX. BHoornyeckrue MHBa3Uu 4yXepoIHbIX BUIOB.
HemoHcTpanuu:

IToprper: .M. XaTuynuHCOH.

Tabmumpl u cxeMbl: «IKOJOTHYECKHE XapaKTEPUCTHKH MOMyISAumy, «[IpocTpaHcTBEHHASI CTPYKTypa MOIYIISAIIAN,
«Bo3pacTHble TUpaMHUIBI MOMYIAIUN», «CKOPOCTh 3aCEICHHS MOBEPXHOCTH 3EMJIM Pa3IUYHBIMU OpraHU3MaMmy,
«Mogenb 3konornyeckor Humu .M. Xatunaconay.

ObopynoBanue: repbapun pacTeHu, KOJTEKIINN )KUBOTHBIX.

JlaboparopHnas pabota «IIprucrmocoOIeHNS CeMSH pacTeHUI K PaCCEICHUION.

Tema 9. Dxomorus coodmiecTB. IKOIOTHIECKHAE CHCTEMBI.

Coo0riecTBa opranu3MoB. buorieHos u ero cTpykrypa. CBsi3u MKy OpraHu3MaMu B OUOIICHO3E.

Okocucrema kak oOTkpbiTas cuctema (A.Jl. Tencim). @DyHKUMOHAJIbHBIE OJOKH OPraHU3MOB B OSKOCHCTEME:
MPOAYIEHTHI, KOHCYMEHTBI, PeAyleHThl. Tpoduueckre ypoBHH. Tpoduueckre menu u cetu. AOnoTnieckue OIOKH
sKocucTeM. [1ouBbI U Wbl B 9KOcHcTeMax. KpyroBOpoT BelIecTB U MOTOK SHEPTUU B SKOCHUCTEME.

OcCHOBHBIE TIOKa3aTeNH 3KOCHCTEMBbl. bHomacca W TpOAYKIMsA. DKOJOTHYECKUE MHUPAMUABI 4YHcesl, OMOMAacchl U
SHEPTHH.

Hanpasriennsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CYKIECCHH. [lepBHYHBIE M BTOPHYHBIE CYKIECCHH H HUX
IpUYUHBL. AHTPONOTCHHBIE BO3AEHCTBUS Ha cykieccuu. KimmmakcHoe cooOmectBo. buopasHooOpasue u mosHoTa
KPYTroBOpOTa BEIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

IIpupoHbIE SKOCHCTEMBI.

AHTpOHOFeHHLIe OKOCHCTECMBEI. AFpOG)KOCI/ICTCMa. ArpoueH03. Paznmuuns MCKAY AHTPOIIOTCHHBIMHU W NPUPOJHBIMHU
O9KOCHCTEMaMMU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢iaopa u ¢ayna. CuHaHTpONU3aLMs
ropoackoii hayHsl. buonorniyeckoe u X03s1MCTBEHHOE 3HAYEHUE arPOIKOCHUCTEM M YPOOIKOCUCTEM.

3aKOHOMepHOCTI/I CI)OpMI/IpOBaHI/IH OCHOBHBIX BSaHMOHCﬁCTBHﬁ OpraHu3MOB B 3KOCHUCTCMaX. HepeHoc OHEpruu un
BCILICCTB MCKAY CMCKHBIMU 3KOCHUCTCMAMU. VcToitunBoCTh OpraHu3moBsB, HOHYJ'IHI_II/Iﬁ U DKOCHUCTEM B YCJIOBHAX
CCTCCTBCHHBIX 1 AHTPOIIOI'CHHbIX BOB,Z[efICTBHﬁ.

MeTo10710THSI MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 3KOCHUCTEM.
JeMoHCTpauuu:
[optper: A.J. Tencnn.

Tabmumsr u cxembl: «CTpyKTypa OHOILIEHO3a», «IKOCHCTEMA IIHPOKOIUCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOTO
necay, «DPyHKIMOHAIBHBIE TPYMIBI OPraHU3MOB B 3KOocHCTeMe», «KpyroBopor BemecTB B skocucteme», «llenm
nuTaHus (MacTOMIIHAS, AETPUTHAS)Y, « DKOJIOTHYecKas MHUpaMuia duce», «DKOJIOTHIecKas mupamMuaa OMoMacch»,
«OKonoruyeckas nmupaMuna >Heprum», «O6pasoBanue Oonoray, «IlepBuuHas cykneccus», «BocctaHoBieHue neca
nocje moxapa», «JKocucTemMa o03epa», «ArponeHos3», «KpyropopoT BemIeCTB M MOTOK HEPIHH B arpoLEHO3e»,
«[Ipumepsr ypboskocucTem».

Ob6opynoBanue: repdapun pacTeHHi, KOJUIEKIMH HACEKOMBIX, yydeja NTHIl M 3Beped, repOdapuu KyJIbTYPHBIX U
JUKOPACTYIIMX PacTEHHUM, aKBapUyM KaK MOJIENb 3KOCHUCTEMBI.

[IpakTnueckas padora «M3ydueHre u onucanne ypoosKOCHCTEMBD.
JlaGopatopHas padota «/3ydeHue pazHo0Opa3us MEJIKUX HOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

OKCKypeust «DKCKYPCHS B THITUIHBIN OMOTeo1IeHO3 (B TyOpaBy, Oepe3HsIK, SINbHUK, HA CYXOIOJIbHBIN WM TIOHMEHHBII
JIyT, 03€p0, O0JIOTO)».



OKCKypcHst « IKCKYPCHS B arpO3KOCHCTEMY (Ha TTOJIe WITH B TSTUTMYHOE XO3SHCTBO)».
Tema 10. buocdepa — rirodanpHas YKOCHCTEMA.

Buocdepa — obOmennanerapHas o6osouka 3eMiH, TAE CYLMIECTBYeT WM CYIIECTBOBala H3Hb. Pa3Buthe
npencrasieHuil o Ouocdepe B Tpyaax . 3rocca. Yuenue B.U. BepHanckoro o 6uocdepe. Obnactu 6uoceps: u eé
cocras. JKuBoe BemecTBo 6rocheps! 1 ero (yHKITHH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Ouocdepnl. OcoOeHHOCTH Ornocdeps! kKak riodaIbHON 3KOCUCTEMBI. JJuHamMmueckoe
paBHOBecre B Ouochepe. KpyroBopoTsl BelecTB W OMOreOXUMHYECKHE UKLl (yriaepoaa, a3ora). PUTMHYHOCTH
sIBJICHUH B Onocdepe.

3onansHOCTH Ouocheprl. IlonstTne o Omome. OCHOBHBIE OMOMBI CYIIM: TYHApA, XBOWHBIC Jieca, CMEIIaHHBIE U
LIMPOKOJINCTBEHHBIE JIeCa, CTENH, CaBaHHBI, IIyCTBIHHU, TPOIMYECKHE Jeca, BBICOKOropbs. KnnuMmar, pacTuTenbHbl U
KHUBOTHBIM MUpP OMOMOB CYILIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIHANa 1 OMOC(epHBIX (HYHKIIUH.
JeMoHCcTpanuu:
[optpetsr: B.M. Bepnanckuii, 3. 31occ.

Tabmumer u cxemsl: «l'eochepsr 3emmm», «KpyroBopor azora B mpupoae», «KpyroBopoT yriiepoga B MPHPOIE»,
«Kpyrosoport kucnopona B npupozney, «KpyroBopot Boas! B mpupoze», «OCHOBHbIE OMOMBI cymmn», «Knumarnueckue
nosica 3emnu», «TyHapa», «Taitra»y, «Cmemanubiii necy, «lllupokomuctBeHHBI secy, «Cremby, «CaBaHHaY,
«IIycreiHay, «Tponudeckuii ecy.

ObopynoBanue: repbapun pacTeHUi pa3HBIX OMOMOB, KOJIJIEKITUH KUBOTHBIX.
Tema 11. Yenosek u okpy:xarouiasi cpena.

DKOJOTHYeCKHe KPHU3UCH W UX NMpHYUHBL. Bo3melicTBue uenoBeka Ha Omocdepy. 3arps3HeHHE BO3IYIIHOW CpEIlbl.
OxpaHa Bo3ayxa. 3arps3HeHre BOJHOU cpeabl. OXxpaHa BOAHBIX pecypcoB. Pazpymenne noussl. OXpaHa MOYBEHHBIX
pecypcos. I3meHenue kinumara.

AHTpPOIIOr€HHOE BO3/ICHCTBHE HA PACTUTENBHBIA W KUBOTHBIM MHp. OXpaHa PacTUTENBHOrO M >KMBOTHOIO MHMpa.
OcHoBHbIE NPUHLMIIEI OXpaHbl npupoabl. KpacHele kauru. Ocobo oxpansemsie npupoansie Teppuropuu (OOIIT).
Boranndeckue caapl ¥ 300JI0THUECKUE MTAPKH.

OcHOBHEIE MIPUHIHAIIBI YCTOIZHHBOFO Pa3BUTHUA YCJIOBCUCCTBA U IPUPOJBI. PaI_[I/IOHaJ'II:HOG IpUupoaAONOJIb30BAHUC U
COXpaHCHUC OHOJIOTHYECKOTO p33H006pa3I/I$I 3emitn. O6H_[I/I€ 3aKOHOMCPHOCTHU r100aTbHBIX AKOJOTHUECKUX KpHU3HCOB.
OcoOeHHOCTH COBPEMCHHOI'O KpH3HCa U €ro BEPOATHBIC ITOCIICACTBUS.

Pa3ButHe METOJ0B MOHHTOPHHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
HemoHcTpanuu:

Tabnuiel U cxeMbl: «3arps3HeHne aTMOC(epb», «3arpsi3HeHUE TUAPOCHepb», «3arps3HEHNE MTOUBbI», «[[apHUKOBLIH
spdexT», «Ocob0 oxpaHseMble IPUPOIHBIE TEPPUTOPHIY», «MOIENN YIPaBIsIeMOr0 MUPaY.

Oo6opynoBanue: (ortorpaduu OXpaHSIEMbIX pacTeHMH M JKMBOTHbIX KpacHoit kuuru Poccuiickori ®enepariuu,
KpacHoll kHHATH peruoHa.

IInanmpyemsblie pe3yJibTaThl OCBOCHHUS MIPOrPaMMbI 110 0M0JIOTHH HA YPOBHE CPeHEro 001mero o0pa3oBaHusl.

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3ysbTaTaM OCBOEHHS OOyYaroIIMMHCS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUS: IUYHOCTIHbIE, MemanpeOMemuble U npeOMemmble.

B CTPYKTYPC JIMYHOCTHLBIX PE3YJIbTAaTOB OCBOCHUS IIPOTrpaMMBI 110 ouonoruu BBIJACJICHBI CJICAYIOIINEC COCTABIIAIOIMIUC:
OCO3HaHHC 06y‘-IaIOH_II/IMI/IC$I pOCCHfICKOfI Fpa)KI[aHCKOfI UICHTUYHOCTU — TOTOBHOCTM K CaMOpPAa3BUTHUIO,
CaMOCTOSATCIIBHOCTU W CaMOOIIPECACICHHUIO, HAJIWYUC MOTHBAIIUU K 06y‘{eHI/IIO 6I/IOJ'IOI‘I/II/I, LCJICHAIIPABJICHHOC
Pa3BUTUC BHYTPCHHUX Y6€)KH€HHﬁ JJUMYHOCTH Ha OCHOBEC KJIIIOUYCBBIX L[CHHOCTCﬁ U UCTOPHUYCCKHUX Tpa):[I/ILII/Iﬁ pa3BUTUA
OHOJIOTHYECKOTO 3HaHHs, TOTOBHOCTb H CIIOCOOHOCTh O6yT-IaIOH_[I/IXC§I PYKOBOACTBOBATLCA B CBOCH JACATCIIBHOCTHU



IEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKaMH, IMPpUCYHIUMHU CUCTCEMC OHOJIOTHYECKOTO O6pa30BaHI/I}I, HaJIU4ueC
IIpaBOCO3HAHUA 3KOJIOTHIECKOMN KYJIBTYPBHI, CITOCOOHOCTH CTaBUTh LEIn U CTPOUTH )KU3HCHHBIC ITJIaHBI.

JluunocmHble  pe3ynbmamsl  OCBOEHHS TPOTPaMMBI TI0 OWOJIOTHM TOCTHUTAIOTCS B €IUHCTBE Yy4eOHOH U
BOCIIUTATEIbHON NIEATENIBHOCTH B COOTBETCTBHHM C TPAAWIHWOHHBIMH POCCHACKHMHU COLMOKYJIBTYPHBIMH,
WCTOPUYECKMMH ¥ JIyXOBHO-HPAaBCTBEHHHIMH LIEHHOCTSMH, NPUHATHIMH B OOIIECTBE MPaBHIAMH W HOPMaMH
MOBEJICHUS M CIOCOOCTBYIOT IMPOIECCaM CaMOITO3HAHMS, CAMOBOCIIMTAHUS M CAMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH
MO3ULIUY JTUYHOCTHU, MATPUOTU3MA U YBAKECHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TPYy/Jla U CTapUIEMy MOKOJIEHUIO,
B3aMIMHOTO YBQ)KCHUS, OEPEKHOIO OTHOIICHUS K KYyJbTYPHOMY HACJICIUIO U TPAJUIHUIM MHOTOHAIIMOHAIHEHOTO
Hapoza Poccuiickoit @enepanuu, Ipupoe U OKpyKarolen cpeae.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS YueOHoro mpenmera «buonorus» MOWKHBI OTpaXkaTh TOTOBHOCTb H
CIOCOOHOCTD 00yYaromuXcsi PYKOBOACTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW MO3HMLUEH JTUYHOCTH, CHCTEMOU
LHEHHOCTHBIX OpPWEHTALMH, MO3UTUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOIIMX TPaAMLHUOHHBIM LIEHHOCTAM
POCCHICKOT0 0011ecTBa, paCIIMPEHHUE )KU3HEHHOT'O OIIBITa U ONbITA JESTENbHOCTH B MIPOLIECCE PEATU3aLUi OCHOBHBIX
HaIpaBJICHUH BOCTIUTATEIbHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpask1aHCKOTO BOCTIMTAHUSL:

c(OPMHUPOBAHHOCTD TPAXKIAHCKON MO3MIUU 00yUaromIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO HIEHA POCCHHCKOTO
o0111eCTBA;

0CO3HaHUE CBOMX KOHCTHTYLMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPaBOTOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW AEATENBHOCTH NIPH CO3AAHMM Y4YeOHBIX HMPOEKTOB, PELICHUH YUYEOHBIX U
MO3HaBaTeNBHBIX 337124, BBIMOIHEHUN OHOJIOTHYECKUX SKCIICPUMEHTOB;

CIOCOOHOCTD OIIPENENsATh COOCTBEHHYIO O3UIUIO 110 OTHOLICHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHSTH €&;

YMEHHUE YUUTHIBATh B CBOUX ACHUCTBHSIX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBHS JIIOJAEH C Pa3sHBIMU
yOeXIeHUSIMH, KyIbTYPHBIMU LICHHOCTSIMH U COLIMAJIbHBIM MOJOXKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B HPOLECCE COBMCECTHOI'O BbIIIOJIHCHUA y‘ieGHBIX, IIO3HAaBAaTCIBHBIX H
HCCICA0BATCIBCKUX 3a/1a4, YBAXKUTCIIbHOTI'O OTHOIICHHWS K MHCHHIO OIIIIOHCHTOB IIpH OGCY)K,I[GHI/II/I CIIOPHBIX BOIIPOCOB
OHOJIOTHYECKOTO COACPIKAHUA,

TOTOBHOCTB K TYMaHUTapHON M BOJIOHTEPCKOM IEATENBHOCTH;
2) MaTPHOTUYECKOTO BOCITUTAHHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaKkIaHCKOW WIACHTUYHOCTH, MATPUOTH3MA, YBOKEHHUS K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTU niepen PoauHON, ropaoctu 3a cBoil kpail, cBoro PoauHy, CBOW S3BIK M KYJbTYpY, MPOLUIOE U
HaCTosillee MHOIMOHAIMOHAIIBHOIO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEOUI0 W TaMITHHKAM MPUPOJBI, JTOCTWXEeHHsM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHWBATh BKJIAJ]] POCCUHCKMX YyUEHBIX B CTAHOBJCHHE M Pa3BUTHE OWOJIOTMH, TIOHUMAHHS 3HAYCHUS
OMOJIOTUY B TIO3HAHUH 3aKOHOB IPHUPO/IBI, B KH3HU YEIOBEKA H COBPEMEHHOTO 00IIeCTBa;

uzeliHas yoexxIEHHOCTh, TOTOBHOCTh K CITYKEHHUIO U 3anute OTevecTBa, OTBETCTBEHHOCTD 3a €ro Cy/n0Y;
3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSL:

OCO3HAHUE JTyXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUIECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATDh CUTYyallUIO U MIPUHUMATh OCO3HAHHBIC PCIICHUSA, OPUCHTUPYSACH HA MOPaJIbHO-HPAaBCTBCHHBLIC
HOPMBI U ICHHOCTH,

OCO3HaHHUE JJUYHOTO BKJIAJa B IIOCTPOCHHUE YCTOMYNBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOILICHHUE K CBOMM POJUTENSIM, CO3[aHUI0O CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHATHS IIEHHOCTEU
CEMEIHOM KM3HU B COOTBETCTBUU C TpaAulIMAMHU Hapo10B Poccuu;



4) 5CTETHYECKOTO BOCITUTAHUSL:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAA,
0O0IIIeCTBEHHBIX OTHOIICHH;

MOHUMAaHHE SMOIMOHANIBLHOTO BO3IECHCTBHUS )KUBOW IPUPOJIBI U €€ TIEHHOCTH;
TOTOBHOCTh K CAMOBBIPOXEHHIO B PA3HBIX BHIAX UCKYCCTBA, CTPEMIICHHE MTPOSBIIATH KAUECTBA TBOPUSCKON JIHUHOCTH;
5) pu3HUECKOro BOCITUTAHMS:

IMIOHUMaHUE W pealm3aIls 3I0pOBOTO0 M 0Oe30macHoro obpasza >KH3HH (3M0pOBOE THUTaHHE, COONIOACHHE
TUTHCHUYECKUX TPaBWI W HOPM, COAaHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXa, pEryispHas Quzndyeckas
AKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOT'O OTHOIICHUS K COOCTBCHHOMY (PH3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

IIOHUMAHUE NEHHOCTU IIpaBUJI MHHAUBUAYAJIBHOTO H KOJUJICKTHUBHOTI'O 0e30ImacHoro TMOBEACHNUA B CUTyalusX,
Yrpoxaromux 310PpOBbIO U JKU3HHU J'IIOI[CI\/'I;

OCO3HAHUE TOCIE/ICTBUI M HETIPUSITHS BPEAHBIX PHUBBIUCK (YIOTPEOICHHUsS aJKOTOJIsl, HAPKOTHKOB, KypEHHSI);
6) TpyI0BOTO BOCITUTAHUSL:
TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTHU TEXHOJIOTUYECKOM M  COIMAIbHOM HaIllpaBJICHHOCTH, CIIOCOOHOCTH
WHULHUPOBATD, INIAHUPOBATE U CAMOCTOSATCIIBHO BBIIIOJIHATh TaKYI0 ACATCIBHOCTD,

WHTEpEC K pa3inyHbIM chepaM mpodecCHOoHAILHON AesTeIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oymymiei
npodeccuu U Pean30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TIIIAHBI;

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO ¥ CaMOOOPAa30BAHUIO HA IPOTHKCHUH BCEH JKU3HM,
7) SKOJIOTMYECKOTO BOCITUTAHUSL:
9KOJIOTHUYECKH LeJIeCO00Pa3HOE OTHOLICHUE K MPUPOJE KaK MCTOUHUKY KH3HM Ha 3eMile, OCHOBE €€ CYIIEeCTBOBAHMS;

MOBBIIIIEHHE YPOBHSI JKOJIOTHMUYECKOH KyJIbTYphI: MPHOOpPETEHUE ONBITA IUIAHUPOBAHUS TOCTYIKOB M OIEHKUA X
BO3MO>KHBIX IIOCHEICTBUI JIIs1 OKPY KaIOIIEH Cpebl;

0CO3HaHHUE MII00ANBHOTO XapaKTepa IKOJOTMIECKUX MPOOJIeM U IyTel UX PelICHHS;

CHOCOOHOCTh HMCTIOJNIB30BATh MPHOOpeTaeMble MPHU M3YYCHUH OMOJIOTWU 3HAHUS W YMEHHUS MPH PEUICHUU MpoOIieM,
CBSI3aHHBIX C pallHOHAIBHBIM PUPOJIONIOIBL30BaHNEM (COOII0OIEHHE TIPaBIII TIOBEICHHS B TIPUPO/IC, HAIIPABICHHBIX Ha
COXpaHEHHE PABHOBECHS B IKOCHCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, Onochepsl);

AKTMBHOE HENPHITHE ACHCTBUI, NPUHOCAIINX BpEJ OKPYKAIOIIEH IPUPOAHOM Cpele, YMEHUE IPOTHO3UPOBATh
HeOIarompHUsATHBIE SKOJIOTHUECKUE MTOCIIE/ICTBUS TIPEANIPUHIMAEMBIX JICHCTBUH U MPEIOTBPANIATh HX;

HaJIMYUC PA3BUTOI'0 3KOJIOTHYECKOTI'O MBIIJICHU, 9KOJOTUUECKOM KYJBTYpPbI, OIIbITa ACATCIBHOCTHU 9KOJOTHYECKOM
HaIrpaBJICHHOCTU, YMCHUA PYKOBOJCTBOBATHECA UMU B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IEU'II)HOﬁ IIpaKTHUKE,
TOTOBHOCTH K Y4aCTHIO B Hp&KTPI'—ICCKOfI JACATCIBHOCTH 9KOJIOTHYECKOM HaIrpaBJICHHOCTH;

8) IeHHOCTH HAYYHOTO MTO3HAHKS:

cpOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOU
NPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJBTYp, CIIOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO MECTa B IOJHMKYJIbTYPHOM
MHpE;

COBCPIICHCTBOBAHUEC SI3BIKOBOM M UYHMTATEIIbCKOM KYJbTYpPbl KaK CpC€IACTBa BBaHMOHCﬁCTBHH MCXKAY JIOAbMHU H
IIO3HAHUA MHPaA,

MOHMMaHWe CenU(UKH OUOJIOTUM KaK HayKH, OCO3HaHHsS €€ poiiu B (DOPMUPOBAHWU PAIMOHAIBHOTO HAyYHOTO
MBIIIICHUSA, CO3[JaHUH IEJIOCTHOTO TPENCTABICHUS 00 OKPYXKArolleM MHpe Kak O €IWHCTBE MPHPOJBI, YeJIOBEKa U
o011ecTBa, B TO3HAHWH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXpaHEHHsI IPHUPOTHOTO PAaBHOBECHS,



yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JUISI COBPEMEHHON NWBWIIM3AIMH: 00CCIIEYCHUs] HOBOTO YPOBHS Pa3BUTHSI
MEIWUIMHBI, CO3JAaHHE TEePCHEKTUBHBIX OWOTEXHOJOTHH, CHOCOOHBIX pelIaTh PECypCHbIE MPOOIEMBI Pa3BUTH
YeloBeYecTBa, IMOWCKAa MYyTeH BBIXOJA W3 TIOOANBHBIX JKOJOTHYECKHX TPOOJIeM M oOecredueHus mepexona K
YCTOHYMBOMY pa3BUTHIO, PallMOHATHLHOMY WCIOIB30BAHUIO MPUPOTHBIX PECYPCOB U  (POPMHUPOBAHHIO HOBBIX
CTaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OHONOTMYECKUX 3HAHWK B LENSAX MOBBIMICHHUS OOIIECH KyJIbTyphl, €CTECTBEHHO-
HAYYHOM T'paMOTHOCTH, KaK COCTaBHOHM 4YacTH (QYHKIHOHAJIBHON TpaMOTHOCTH OOydaromuxcs, GpopMupyeMoi mpu
W3yYeHHU OUOJIOTHH;

MOHMMAHUEC CYHIHOCTU METOJAOB IMO3HAHUSA, HUCIIOJIB3YCMbBIX B C€CTCCTBCHHBIX HayKax, CIIOCOOHOCTH MCIOJIB30BAThH
MOJIy4acMbI€ 3HAHUA JI1 aHalin3a U 00BSICHEHHS SIBICHUI OKpYXKaromero Mupa u nNpoucxoasdaiux B HEM HSMCHCHI/Iﬁ,
YMCHUC [CJ1aTh 000CHOBAHHEIE 3aKIIOUECHHS HA OCHOBE Hay4HBbIX q)aKTOB U UMCIOIIUXCA JAaHHBIX C LCIIbIO MMOJYUYCHUA
AOCTOBCPHBIX BHIBOJIOB;

CITOCOOHOCTh CAMOCTOSATENBHO HCIIONB30BaTh OUOJOTHYECKUE 3HAHUS oJI1 pCHICHUA HpO6J'ICM B pCallbHbIX
JKMU3HCHHBIX CUTYyallUuAX,

OCO3HaHHUC ILICHHOCTHU H&y‘lHOfI ACATCIIBHOCTH, TOTOBHOCTHL OCYHICCTBJIATL IPOCKTHYIO MW HCCICAOBATCIILCKYIO
ACATCIIBHOCTL MHANBUAYAJIBHO W B TPYIIIC,

TOTOBHOCTh M CITOCOOHOCTh K HEMPEPHIBHOMY OOpAa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIYYCHHUIO HOBBIX
3HAHUU 110 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSMHU.

B mporiecce TOCTMKEHHS JUYHOCTHBIX PE3yJbTATOB OCBOCHHS OOYYAIOIIUMHUCS MPOTPAMMbI CPETHEr0 OOIIero
obpazoBaHuss y  OOYyYalOmMXCS  COBEPIICHCTBYETCS  SMOIMOHANBHBIA  WHTEUICKT,  MPEAMOJIararoIini
c(hOpMUPOBAHHOCTE:

CaMOCO3HAHMs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHMMATh CBOE IMOLMOHAIBHOE COCTOSIHUE, BUIETh HAallpaBJICHHs
pa3BUTHSL COOCTBEHHOH SMOIMOHAILHON cepbl, ObITh YBEpEHHBIM B cee;

CaMOpPCryJInupoOBaHuA, BKIOYAIOLIICTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATh OTBCTCTBCHHOCTH 3a CBOE IIOBECACHUC,
CIIOCOOHOCTH aaanTUpOBaTHCA K OMOIIUMOHAJIBHBIM U3MCHCHUAM U MPOABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIu, BKJ'IIO‘IaIOH.IefI CTPEMJICHUEC K NOCTHIXKCHUIO LCJIIM U YyCIIEXY, OITHUMU3M, HHUIITUATHUBHOCTD,
YMCHHUC HeﬁCTBOBaTL, HCXOOA U3 CBOUX BO3MOX<HOCTeﬁ;

OMIIaTHUH, BKJ'IIO‘IaIOH.IefI CIIOCOOHOCTh IMOHHMATh SMONUOHATIBHOC COCTOSHHUC JPYruX, Y4WTbIBATHL Cro IIpH
OCYIIECCTBJICHNU KOMMYHHKAIIUH, CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKNBAHULO,

COLMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAaWBaTh OTHOLICHHUS C APYTUMH JIIOABMH, 3a00THUTHCA,
MPOSIBJIATH MHTEPEC U pa3periaTb KOH(IMKTHI.

Memanpeomemnvie pesyromamusl OCBOSHUS ydeOHOro mpenmera «buojorus» BKIIOYAIOT: 3HAYUMBIE JUIS
(GopMUpOBaHHUS MHPOBO33PEHUSI OOYHYAIOIIMXCS MEKIANCIMIUIMHAPHBIE (MEKIPEIMETHBIE) OOIICHAYYHBIE TTOHSATHS,
OTpaXKaroIlMe ULEJIOCTHOCTh HAYYHOM KapTHHBI MHpa W CIHEUU(PHUKY METONOB MO3HAHUS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHHE, MPOLECC, CUCTeMa, HayuHbId (akT, NMPUHIMIL, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIE0BaHKE, HAOMIOIeHHE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbLHBIE
yueOHble JielicTBusi (TI03HABaTelbHbIE, KOMMYHHKATHBHbBIC, PETYISTHBHBIE), oOecredynBaronme (HopMHUpOBaHUE
(YHKIMOHANEHOW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMM OOYYalONIMXCS, CIMOCOOHOCTh OOydarommxcs
HCIIOJIE30BaTh OCBOCHHBIC MEXKANCHUIITIMHAPHBIC, MUPOBO33PCHUYCCKUC 3HAHUA U YHUBCPCAJIbHBIC y‘-Ie6HBIe ﬂeﬁCTBHH
B TIO3HABATEJILHOMN U COLMATIBHOM MPaKTUKE.

B pesyiabrare wu3ydeHWs OWOJIOTMM Ha YPOBHE CpeIHEro oomero oOpa3oBaHus y oOydarolierocs OyayT
chopMHpOBaHbI MO3HABATENLHBIE YHUBEPCAIbHbIE YIeOHbIE JCHCTBISI, KOMMYHUKATHBHbIC YHUBEpCAbHBIE yueOHbIE
NEHCTBHS, PETYISTHBHBIE YHUBEPCATbHBIE YIeOHBIC JCHCTBUS, COBMECTHAS JIEATEILHOCTb.

Memanpeomemmsbie pe3ynvmamsi OCBOSHUS POTPAMMEBI CPETHET0 00IIeT0 00pa30BaHUS JOIKHBI OTPaXKAaTh:
OgnasieHne yHUBEPCATHHBIME YI€OHBIMHU TI03HABATEIHHBIMH JIEHCTBHUSIMH:

1) 6a3oBbIc JOrUYECKUE NCHCTBUS:



CaMOCTOSITEIBHO (POPMYIHPOBATEH M aKTYAIN3UPOBATh MPOOJIEMY, pACCMATPHBATH €€ BCECTOPOHHE;

WCTONB30BaTh MPH OCBOCHWM 3HAHWW TPUEMBI JIOTUYECKOTO MBINUICHHS (aHanu3a, CHHTE3a, CPaBHEHWS,
Kiaccuukaiuu, 0000IIeHNs ), paCKPBIBATh CMBICT OHOJIOTHYCCKUX TMOHITHHA (BBIACIATh UX XapaKTEPHBIC MPU3HAKH,
YCTaHABIIMBATh CBA3U C JPYTUMH HOHSATHIMH ),

onpeacIATb LEIN ACATCIbHOCTU, 3aJaBas IapaMETpbl W KPUTEPUH HUX OJOCTUIKCHHUA, COOTHOCUTH PE3YJIbTAThI
JCATCIIPHOCTH C IIOCTAaBJICHHBIMU LICIIAMU,

HCIOJIB30BaTh OMOIOTHYECKUE TTOHSTHUS JUISL 00BICHEHUS (I)aKTOB U SIBIICHUI )KMBOM MMPpUPOABLI;

CTPOUTH JIOTUYCCKUEC PaACCYKICHUA (I/IHJIYKTI/IBHI)IG, ACAYKTHUBHBIC, IIO aHaJ’IOFI/II/I), BbBISABJIATH 3aKOHOMEPHOCTHU U
MMPOTHUBOPCYUSA B paCCMAaTPUBACMBIX SIBJICHUSX, (1)OpMyJ'II/Ip0BaTI) BBIBOJBI M 3aKJIFOUYCHU I,

MNPUMCHATb CXCMHO-MOJCJIbHBIC CPCACTBA I NPCACTABIICHUSA CYHICCTBCHHBIX CBSI3¢M U OTHOIICHUU B HN3y4acMbIX
OHOJIOTHYECKUX O6’BCKT3X, a TakKXKe HpOTI/IBOpe‘lI/Iﬁ pa3Horo poJa, BBIABJICHHBIX B Pa3JIMYHBIX I/IH(bOpMaHI/IOHHBIX
HCTOYHHKAX,

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbl C YYETOM aHAJIM3a HMEIOIIMXCS MaTePUANBbHBIX M HEMaTepPHAJIbHBIX
pecypcos;

BHOCHUTH KOPPEKTHUBHI B JIEATEIHHOCTD, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM, OIICHUBATH PUCKHU MOCIIEICTBUN
JIeATEeIIbHOCTH;

KOODJMHHPOBATh M BBINOJHATH pabdOTy B YCIOBUSAX pPEAIbHOTO, BUPTYAIbHOTO W KOMOWHHMPOBAHHOTO
B3aMMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBINUICHHE NIPU PEIICHUH )KU3HEHHBIX TPOOIIeM;
2) 0a30BBIE HCCIIENOBATEIBCKHE JIEHCTBHS:

BJIaJeTh HaBbIKAMM Y4EOHO-MCCIIEIOBATENbCKON M NPOEKTHOW IESTENbHOCTH, HaBBIKAMM pas3pelieHus Mpoodiiem,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METOJIOB pPEIeHHs MPaKTHYECKUX 3a]ad, MPUMEHEHUIO
Pa3NINYHBIX METOJOB NO3HAHMS;

HCIOJIb30BATh PAa3JIMIHBIC BUABI ACATCIbHOCTH IO IMMOJYUYCHHUIO HOBOT'O 3HAHUSA, €0 UHTCPIIPETALIUH, npeoGpa30BaHI/H0
1 IPUMCHCHHIO B y‘le6HLIX CUTyalusAX, B TOM YUCJIC IPpHU CO3AaHNN y‘le6HLIX " CONUAJIBHBIX ITPOCKTOB;

(hopMHpPOBATH HAYYHBIN THI MBITIUICHUS, BIIa/IETh HAYYHON TEPMUHOJIOTHEN, KIFOUEBBIMU MMOHATHIMA U METO/IAMU;
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33]1a4X B 00Pa30BaTEIbHOMN IEATSIILHOCTU U JKU3HEHHBIX CUTYAIIUsX;

BBISIBIISIT ITPUYUHHO-CIIEICTBEHHBIE CBS3M U aKTyalM3UPOBATh 3a/ady, BbIABUrATh TUIIOTE3Y €€ PEIICHMS], HAXOINUTh
apryMEHTHI JUIsl I0Ka3aTeJIbCTBA CBOUX YTBEPKICHMM, 33/1aBaTh ITapaMETPbl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHUA 3adavdu PE3yJIbTAaTbl, KPUTUYCCKU OLCHHBATHL HX IOOCTOBCPHOCTD,
IIPOrHO3UPOBATH UBMECHCHHUE B HOBBIX YCIIOBUAX,

JlaBaTh OIIEHKY HOBBIM CUTYaIlHsIM, OIICHUBATh PUOOPETEHHBIN OTIBIT,

OCYILECTBIIATD LeJICHAIIPABICHHBIN TIOUCK NIEPEHOCA CPENICTB U CIIOCOO0B IEHCTBUS B TPOPECCHOHATIBHYIO CPEY;
YMEThH NTEPEHOCUTH 3HAHNA B TIO3HABATEIHHYIO U TMPAKTUYECKYIO0 00JIaCTH )KU3HENEATENbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX ITPEIMETHBIX 00JIacTew;

BBIIBUI'aTb HOBBIC HWACHU, IMpPEAjIaraTb OPUTHHAJIBHBIC IIOAXOJbl MW PCEIICHUA, CTABUTH HpOGHeMBI n 3aaa4m,
JOIMYyCKaromue albTCPHATUBHBIC PCIICHUS,

3) pabora ¢ nHpOpMaLUEH:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWHPopMamuu (TekcTe Y4eOHOTO MOCcOOMs, Hay4HO-TIOMYJISIPHON
IuTeparype, OHONOTHMYECKHX CJIOBapAX W CIPaBOYHHKAaX, KOMIBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHere),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJIOB U (OPM NPENCTABICHUS, KPUTUUECKU OLICHUBATh €€ JOCTOBEPHOCTh
U HENIPOTUBOPEUHBOCTb;



(dbopMyHUpoBaTh 3aMpPOCHl U MPUMEHSATh PA3TUYHBIC METOJBI MPH MOUCKE H O0TOOpE OMOJIOrHYecKOd WH(POpMAIUH,
HEOOXOAMMOM TSI BRITTOJTHEHHS YICOHBIX 3a/1ad;

npuoOpeTaTh OIMBIT UCTIONB30BaHHs HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATD KYJIBTYPY
AKTUBHOTO HCITOJTb30BAHUS PA3IMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BBHIOMpATh ONTHUMAIBHYIO (OpMy MpeAcTaBlIeHus Onoiiorndeckor nHpopManuu (cxemsl, Tpaduk,
JMarpaMMebl, TaOIUIIBL, PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIH SI3BIK B KA4E€CTBE CPEJACTBAa MpU paboTe ¢ OMOJOTMYSCKON WH(pOpMAIMel: MPUMEHSITH
XUMHAYECKHe, (QU3NYecKne W MaTeMaTH4eCKHe 3HaKH W CHUMBOIBL, (OpMyINbsl, ab0peBHATypy, HOMEHKIATYpY,
WCTIONIb30BaTh U MPe0OPa30BhIBATH 3HAKOBO-CUMBOJIHYECKHE CPEJICTBA HATIISITHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHMUS U 3aIIUTHI HHPOPMAIMU, HHHOPMALMOHHOMN O€3011aCHOCTH JINYHOCTH.
OBnaJieHHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBHAMMU:
1) obwenwue:

OCYILIECTBIIATh KOMMYHHUKAIlMM BO BceX c¢epax >KU3HU, aKTHBHO y4YacTBOBaTb B IHAJIOTE WM IUCKYCCHH IIO
cyliecTBy 00CyxmaeMoi TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKAa3bIBATh CYKICHUS OTHOCHUTEIHHO BBIITOJIHEHUS
mpenjgaraeMoi 3ajadd, Y4YUTHIBaTh HMHTEPEChl M COTJIAaCOBAaHHOCTh MO3MLIMH JAPYTUX YYAaCTHUKOB JHANOra WM
JUCKYCCHUN);

pacmno3HaBaTh HeBepOanbHBIE CpeACTBA OOIICHMs, MMOHMMAaTh 3HAYCHHWE COIMANBHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHHSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMSIT4aTh KOH(GJIUKTHI U BECTH MIEPErOBOPHI;

BIIA/IETh PA3IMYHBIMHU CIIOCOOaMH OOIICHHUS W B3aUMOJICHCTBHS, MOHUMATh HAMEPEHUs IPYTHX IOJEH, MPOSBIAThH
YBKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (hopMyTUPOBATH CBOU BO3PAKCHHS,

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEIICTB;
2) COBMECTHasI JIeSITENbHOCTB:

MOHUMATh M HCIIONB30BATh MPEUMYIIECTBA KOMaHAHOW ¥ WHIUBUIYaJbHOH paOOTHI MPH pelleHrH OUOJIOTHYECKOM
po0seMbl, 000CHOBBIBaTH HEOOXOIUMOCTD IPUMEHEHHS TPYIIOBBIX (POPM B3aUMOACHUCTBHSI IPU PELICHUH y4eOHOH
3a]1a4H;

BI:I6I/IpaTI> TEMATUKY U MCTOAbl COBMECTHBIX HeﬁCTBHﬁ C y‘léTOM O6H.[I/IX HUHTCPECOB U BO3MOKHOCTEH Kaxja01ro 4JCHa
KOJIJICKTHUBA,

MPUHUMATE 1IETTH COBMECTHOM JesTEeIbHOCTH, OPraHU30BBIBATh U KOOPJAMHUPOBATH ACUCTBHS MO €€ NOCTIKEHHIO:
COCTaBIIAATh ILJIaH JICHCTBHIA, pacIIpeAesTh POJIH C YIETOM MHEHHH YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM
paboThI;

OILIEHMBATh Ka4eCTBO CBOETO BKJaJa M KaXKIOr0 YJYacTHHKA KOMaHJIbl B OOMIMH pe3ynpTaT Mo pa3paboTaHHBIM
KPUTEPUSM;

npeajaratb HOBBIC IMTPOCKTHI, OCHHUBATDh UJICU C ITO3UIIUHU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYMMOCTH,

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B Pa3MYHBIX CUTyalUsX, MPOSBIATH TBOPUYECTBO H
BOOOpaxeHue, ObITh MHUITMATHBHBIM.

OBnaneHue yHUBEPCAIbHBIMHU PETYIATHBHBIMH JEHCTBUAMU:
1) camoopranuzanusi:
WCTIONB30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM U UX PEIICHHS B )KU3HEHHBIX U YUE€OHBIX CUTYaLHSAX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTHYECKHX 3HAHMI IEJIEBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX )IGfICTBI/ISIX 1 IIOCTYIKax I10
OTHOIICHHIO K YKUBOH apupoac, CBOEMY 310POBBIO U 30POBBIO OKPYIKAKOIINX,

CaMOCTOATCIIbPHO OCYIIECTBIATH IMO3HABATCIIbHYIO ACATCIbHOCTD, BBISABIIATH HpO6JIeMBI, CTaBUTh H (bOpMy.HI/IpOBaTL
COOCTBEHHBIE 3aJa4u B 06p330BaTeHBHOﬁ JACATCIIBHOCTH 1 )KU3HCHHBIX CUTYyalUAX;



CaMOCTOSITETIHHO COCTaBIATh IUIAH pEIIeHHA TMPOOJEeMbl C YY€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MIPEATIOUTECHU;

JIaBaTh OLICHKY HOBBIM CUTYAaLVsIM;
pacimmpsTh paMKH y4eOHOTo MpeaIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHU;

JeNaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEILICHNE;
OLIEHMBATh IPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBAaTh (DOPMHUPOBAHUIO W MPOSIBICHUIO IIUPOKOW 3PYNMIMHM B Pa3HBIX OOJIACTSX 3HAHWH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

NaBaTh OIEHKY HOBBIM CHTYaIlMsM, BHOCHTh KOPPEKTHBBI B JESATENHHOCTH, OLIEHMBATh COOTBETCTBHE PE3YIIbTATOB
LIEJISIM;

BJIaJIeTh HABBIKAMHU T[I03HABATEIILHOW pe(IeKCHM KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUH M MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YyJbTaTOB W OCHOBAHUH, HCIOIB30BAaTh NPUEMBI pedUIEeKCHUH IUIsl OLEHKH CUTYaluH, BbIOOpa
BEPHOT'O PELICHUS;

OLICHMBAThH PUCKU M CBOEBPEMEHHO MMPUHUMATD PELICHUS [0 UX CHIDKCHHIO;
MPUHUMATH MOTHBEI U apT'YMEHTBI APYTHX MPH aHATIN3€ PE3YIbTATOB JACSTEILHOCTH;
3) npuHSTHS ce0sl U IPYTHX:

NPUHAMATH ce0sl, IIOHUMasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTUBBI M apTyMEHTHI APYTUX IPH aHAIHU3E PE3YIIbTATOB ACATCIBHOCTH;
MPU3HABATh CBOE MPABO W MPABO JIPYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTh IOHMMATh MUP C TIO3UIIHH JAPYTOTO YeJIOBEKa.

[IpenmeTHble pe3ysibTaThl OCBOSHHS COAEpKaHMs ydeOHoro mpenmera «buonorus» Ha yriyOn€HHOM ypOBHE
OpPHEHTHpPOBaHbI Ha o0ecnieueHre NpodUIBHOrO o00ydeHHst oOyvaromuxcsi Ouonornd. OHM  BKIIIOYAIOT:
cnenuuueckue s OMOJOTMH Hay4yHblEe 3HAHWS, YMEHUS U CIIOCOOBI JEMCTBHI MO OCBOCHHUIO, HHTEPIPETAINN H
npeoOpa3oBaHMI0 3HAHWHN, BHUIBI JISITEIHLHOCTH IO TOJYYSHHIO HOBBIX 3HAHMH W WX TMPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHTyalMsX. lIpenMeTHble pe3yiabTaThl INPEICTaBICHBI IO TOJAaM
U3yYCHHS.

Ilpeomemuvie pesyromamul 0ocBoeHUs yaeOHOro npeameta «buosorus» B 10 kiacce A0/DKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHWH O MeCT€ M pOIU OHOJIOTUM B CHCTEME C€CTECTBEHHBIX HayK, B (OPMHUPOBAHUHU
€CTECTBEHHO-HAyYHOW KapTHWHBI MHpA, B TO3HAHUM 3aKOHOB MPHPOJABI M DEUNIEHHH NPOOJeM pPalnrnOHaIHLHOTO
MIPUPOIOTIONB30BAHMSA, O BKIIAJE POCCUHCKUX U 3apYOEKHBIX YIEHBIX B pa3BUTHE OMOJIOTHH;

BIIAJICHUE CHCTEMOMN OMOJIOTMUYECKHMX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE OMOJIOTHIECKAE TEPMUHBI U
MoHATUS  (OKW3HB, KIIETKA, OpTraHW3M, METa0OoMu3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIIPOU3BEICHUE,
HAaCJIEeACTBEHHOCTh, M3MEHYMBOCTH, POCT M pa3BHUTHE), OwWonormdeckue teopun (kietouHas teopus T. [lIBanHa,
M. lllnetinena, P. BupxoBa, XxpomocomHas Teopust HacneactBeHHoctH T. Moprana), ydenus (H.W. BaBmioBa — o
IEHTpaX MHOTOOOPa3Mus W IPOUCXOXKICHUS KyJIbTYPHBIX PACTCHHMIA), 3aKOHBI (€IUHOO0Opa3usi MOTOMKOB I€PBOTO
MOKOJICHUSI, PACIIEIUICHHs, YUCTOThl T'aMeT, HE3aBUCUMOTO HacieaoBanus I'. MeHaens, TOMOJOTHYECKUX PSAIOB B
HacyencTBeHHON m3meHunBoctu H.M. BaBuioBa), mpuHIUITEI (KOMIDIEMEHTAPHOCTH);

BIIaJICHAE OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHUS, UCIOJIb3yeMBIX B OMOJOTHYECKHX HCCIICOBAHUSIX KHUBBIX
00BEKTOB (OMHCaHUE, U3MEPEeHHE, HAOII0ICHNE, SKCIICPUMEHT);

YMCHHE BBIJCIATh CYIICCTBCHHBIC MPH3HAKH: BUPYCOB, KIETOK MPOKAPHOT W JYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTEepHii, 'pUOOB, PaCTEHUI, )KUBOTHBIX U Y€JIOBEKA, CTPOCHHS OPTaHOB
Y CHUCTEM OPTraHOB PAaCTEHHM, XUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATSIIEHOCTH, MPOTEKAIONUX B OPraHU3Max
pacTeHui, JKUBOTHBIX W YEJOBEKa, OMOJOTHYECKUX IIPOIIECCOB: OOMEHAa BEmIEeCTB (MeTaboNm3M), MpEBpaIICHHS



DHEPTUH, OPOXKEHHUS, aBTOTPO(HOTO M TeTepOTPO(HOrO THIOB MHTAaHHS, (POTOCHHTE3a M XEMOCHWHTE3a, MHTO3a,
Meiio3a, raMeToreHesa, SMOpUoreHe3a, MoCTIMOPHOHATLHOTO Pa3BUTHS, Pa3MHOKCHUS, HHAUBUAYAILHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aUMOICHCTBHS TCHOB, T€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIYy OPraHOMAAMH KJIETKH M X (YHKIHSMH, CTPOCHHEM KIETOK Pa3HBIX
TKaHel M WX (QYHKIMAMH, MEXIy OpraHaMH M CHCTEMaMH OPTaHOB Yy pAacTeHHWH, KMBOTHBIX W YeJOBEKa U WX
(GYHKIMSME, MEXKIY CHCTEMaMH OPTaHOB U WX (QYHKIMSIMHU, MEXIY dTamaMyd 0OMEHa BEIECTB, dTalaMH KIETOYHOTO
OUKTa ¥ JKU3HEHHBIX IHMKJIOB OPraHW3MOB, ATalaMH SMOPHOHAIBHOIO Pa3BUTHs, TEHOTHUIIOM W (DEHOTHUIIOM,
(deHoTHIOM U QaKTopaMu Cpebl OOUTAHHUS;

YMCHUC BBIABIIATH OTJIMYUTCIIbHBIC IPU3HAKU JKUBBIX CUCTCM, B TOM YHUCJIC paCTeHI/Iﬁ, JKHBOTHBIX M YCJIOBCKaA,

YMEHHUE HUCIIOJIB30BaTh COOTBETCTBYIOIIUE ApPTryMCHTHI, 6I/IOJ'IOFI/ILICCKy}O TCPMUHOJIOTUIO W CHUMBOJIMKY JId
AO0Ka3aTCJIbCTBa POACTBA OPTAaHU3MOB PA3HBIX CUCTEMATUICCKUX I'PYIIII;

YMEHUE pellaThb OHOJIOTHYCCKUE 3aJa4yy, BBIABJIATHL IMPUYUHHO-CJICACTBEHHBIC CBA3U MEXKAY HUCCICAYEMbIMU
OMOJIOTHYECKUMU IpouccCaMu 1 SABJICHUAMU, NC€JIATh BBIBOJAbI U IIPOTHO3bI HA OCHOBAHWUHU ITOJTYUCHHBIX PE3YJIbTATOB,

YMEHHE BHIIONHITE JTA0OPATOPHBIE W TPAKTUYECKHE pPa0OTHI, COONIONATH TMpaBWiIa NpU padoTe ¢ y4eOHBIM U
mabopaTOpHEIM 000PYIOBAHHIEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, IPOBEPSITh UX 3KCIIEPUMEHTAIBHBIMU CPEACTBAMH, (POPMYIHPYS LENb UCCICIOBAHUS,
aHAJIM3UPOBATH MOJIyYCHHBIE PE3YJIbTAThI U IENaTh BHIBOIbI;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEOBATEIbCKOW paboOTe 1Mo OMOJIOTHH, SKOJIOTHH U MEIHILUHE, IIPOBOIMMON Ha
0aze MKONBHBIX HAYYHBIX OOIIECTB, W ITyOJIWYHO TPEICTABIATH MOJTYYCHHBIE PE3YJbTAThl HAa YUYCHHYECKHX
KOH()epeHIINSAX;

yYMEHHE OIICHMBATh JTHYECKHE AacCHeKThl COBPEMEHHBIX HCCIECIOBAaHMN B 00JacTH OWOJOTHM ¥ METUIIUHEI
(KJIIOHMpOBaHKE, WCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPABICHHOE HM3MEHEHHE I'€HOMa M CO3J[aHHE TPAaHCTEHHBIX
OpPTraHHU3MOB);

YMEHHE OCYLIECTBIISTh OCO3HAHHBIM BBIOOp Oynymiei npodeccHOHaIbHOM NEATEIBHOCTH B 00JacTH OMOJIOTHH,
MEAWLUHBI, OWOTEXHOJIOTHH, BETEPUHAPHH, CEJIbCKOIO XO3AHCTBA, MHUIIEBOH NPOMBIIUIEHHOCTH, YIIyOJsTh
MO3HABaTeNbHBI MHTEPEC, HANIPABICHHBIH HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH mMpodeccuy M NPOAODKEHHE
OMOJIOTHYECKOr0 00pa30BaHus B OPraHU3alMAX CPeIHEro NpodecCHOHAIBHOTO U BBICIIET0 00pa30BaHuUsl.

Ilpeomemnuvie pe3ynomamul 0cBoeHUs yueOHoro npeamera «buonorus» B 11 kinacce A0JKHBI OTPaXKaTh.

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJIU OHOJIOTHM B CHCTEME CCTECTBEHHBIX HAyK, B (OPMHUPOBAHUHU
COBPEMEHHON ECTECTBCHHO-HAYYHOW KAPTHHBI MHPA, B TMO3HAHWM 3aKOHOB TPHPOJBI M PEIICHUU JKOIOTHUSCKUX
MpoOJIeM YeloBEeYEeCTBa, a TAKXKE B PEIICHHH BOMPOCOB PAMOHAIBHOTO MPUPOAOIONB30BaHUs, U B (HOPMUPOBAHUH
IEHHOCTHOTO OTHOIIEHUS K MPUPOJE, OOIIECTRY, YETOBEKY, O BKIIAJe POCCHICKUX U 3apyOCKHBIX YUEHBIX-OHOJIOTOB
B pa3BUTHE OHOJIOTHUH;

YMEHHUE BIIAJE€Th CHCTEMOH OHOJOrMYECKMX 3HAHWH, KOTOpas BKJIOYACT ONpENeNeHUs M MOHUMAaHUE CYIIHOCTH
OCHOBOTIOJIAraloIINX OMOJOTMYECKUX TEPMHUHOB M MOHATHH (BUA, SKOCHCTeMa, Onocdepa), OMOIOTHUYECKUEe TEOPUU
(aBomroriionHas Teopust Y. JlapBuHa, cuHTeTHMYecKas Teopus sBoironun), yueHus (A.H. CesepiioBa — o myTsx o
HanpaBieHusx ssomonun, B.U. BepHagckoro — o Ouocdepe), 3akoHbl (reHeTmyeckoro paBHoBecus JI. Xapau u
B. Baitn6epra, 3apoapimeBoro cxoactsa K.M. bapa), npaBuna (Muanmyma 1O. JInbGuxa, 3KOJIOTHIESCKONW THPAMHUTBT
3Heprum), Tunote3sl (runoresa «mupa PHK» V. ['unbepra);

YMEHHE BIIaJIETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHHS, UCIOJIb3yEMBIMH B OHMOJOTHYECKHUX HCCIEIOBAHHUAX
KUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHWe, M3MEpEeHHe, HaOII0JICHHE, JKCIEPUMEHT), CHOCOOaMH BBISIBICHUS H
OIIEHKH aHTPOTIOT€HHBIX U3MEHEHHH B IPUPO/IE;

YMEHHE BBIIC/IATh CYIIECTBEHHBIC MPU3HAKH: BUIOB, OMOTE€OIICHO30B, SKOCUCTEM U OHochepsl, CTaOMIN3UPYIOLIETO,
JIBIDKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, ajIONaTPUYECKOr0 W CHUMIATPHUYECKOTO BHI000pa30BaHMUS,
BIUSHYSI JBYOKYIIUX CHJI DBOJIIONMU HA TeHO(OH/ MOMYJISIUY, TPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpejie 0OuTaHuUS,
YepeI0BaHUs HATIPABICHUN 3BOIOINH, KPYTOBOPOTA BEIIECTB M ITOTOKA DHEPTUU B 3KOCUCTEMAX;



YMEHHUE YCTaHaBJIMBAaTh B3aWMMOCBA3M MCXKAY IIponecCCaMU OSBOJIONHUH, IABMXYUIMMH CHUJIIaMHW aHTPOIIOI'CHE3a,
KOMITOHCHTaMHU PA3JIMYHBIX OKOCUCTEM U HpI/ICHOCOGJIeHI/IHMI/I K HUM OpPTraHU3MOB;

YMEHHUE BBISBIIATH OTIMUUTEIIBHBIC IPU3HAKH JKHUBBIX CHCTEM, IPUCIOCOOJICHHOCTh BHUIOB K Cpele OOWTaHWs,
a0MOTHYECKUX W OWOTHYCCKHMX KOMIIOHCHTOB DSKOCHCTEM, B3aMMOCBS3CH OpPraHU3MOB B  COOOIECTBAX,
AHTPONOTEHHBIX U3MEHEHUI B 3KOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HUCIIOJIB30BaThb COOTBETCTBYIOIIUE AaApPTryMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYIO TCPMUHOJIOTUIO W CHUMBOJIMKY [JId
AOKa3aTCJIbCTBa pPOACTBA OPraHU3MOB pPa3HBIX CUCTEMATHYCCKHUX TPYIIl, B3aUMOCBA3M OPraHU3MOB W CpPEAbI
06I/ITaHI/IH, CINHCTBA YCIIOBCUCCKHUX pac, HCO6XOZ[I/IMOCTI/I COXpaHCHHUA MHOFOO6pa31/I$I BHJOB M DOKOCHCTEM KakK
YCJIOBHA COCYIHICCTBOBAHUA NIPUPOALI U UCTIOBCUYCCTBA,

YMEHUE pellaThb OHOJIOTHYCCKUE 3aJa4yy, BBIABJIATHL IMPUYUHHO-CICACTBEHHBIC CBA3U MEXKAY HUCCICAYEMbIMU
OMOJIOTHYECKUMU IpoucccaMu " ABJICHUAMU, AC€JIATh BBIBOJAbI U MTPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIBTATOB,

YMEHHE BBIIONHITH JTA0OPATOPHBIE W TPAKTUYECKHE DPabOTHI, COONIONATH TMpaBWiIa NpU padboTe ¢ y4eOHBIM U
mabopaToOpHBIM 000PYIOBAHHIEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, IPOBEPSITh UX 3KCIIEPUMEHTAIBHBIMUA CPENCTBAMH, (DOPMYIHUPYs LEIb UCCIEIOBAHNU,
aHAJIM3UPOBATH ITOJIyUYCHHBIE PE3YJIBTAThI U IE1aTh BHIBOIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEOBATEIbCKOW PadOTe 1Mo OMOJIOTHH, SKOJIOTHH M MEIHIUHE, IIPOBOIUMON Ha
0aze MKONBHBIX HAYYHBIX OOIIECTB, W ITyOJIWYHO TPEICTABIATH MOJIYYCHHBIC PE3YNbTaThl HAa YYEHHYECKUX
KOH()epeHIINSAX;

YMEHHE OICHUBATh TUIOTE3bl U TEOPHU O IPOUCXOXKICHUH JKU3HH, YEIOBEKa M YEJIOBCUECKHX pac, O MPHUYMHAX,
MOCNIEACTBUAX U CITOCO0aX MpeA0TBPAIEHs TII00aTbHBIX N3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BEIOOp OyAymield mpodeccHOHATBFHOW NEATEIBHOCTH B 0O0JACTH OHMOJIOTHH,
9KOJIOTUH, MPUPOJONOIB30BAHUS, MEIUIMHBI, OMOTEXHOJOTHH, TICUXOJOTUH, BETCPHHAPUH, CEIBLCKOTO XO3SHCTBa,
MUIIEBOH TPOMBIIUICHHOCTH, YIIIyONISTh II03HABAaTEIBbHBIH WHTEPEC, HANPABICHHBI Ha OCO3HAHHBI BBIOOD
COOTBETCTBYIOIIEH Mpoeccud W MpPONODKEHHWE OWOJIOTMYECKOro O0pa3oBaHUS B OpPraHM3ALMSIX CPEIHEro
Mpo(heCCHOHATIBHOTO U BBICIIIET0 00Pa30BaHusI.

B (denepaabHBIX M pPErHOHANBHBIX MPOIEAypax OIEHKH KadecTBa OOpa30BaHHs HCIOJIB3YeTCs IepeYeHb
(komubuKaTOp) pachpeieleHHbIX M0 KjaccaM IPOBEPsAEMbIX TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeIbHOMN MPOTrpaMMbI CPEIHET0 00I1Iero 00pa30BaHUs U 3JICMEHTOB COJICPKaHUs 110 OUOJIOTHH.

IIpoBepsiemble TpeOOBaHMS K Pe3yJIbTATAM OCBOEHHUSI OCHOBHOM

oOpa3oBarteabHoi nporpammel (10 kaacc)

Kon [IpoBepsiemble peAMETHBIC PE3YIbTATHl OCBOCHUS OCHOBHON 00pa30BaTEIbHOMN
MIPOBEPSIEMOTO MIPOTPaMMBI CPETHETO OOIIIEeT0 00pa3oBaHMS

pe3ynbpTaTta

1 CdopMupoBaHHOCTH 3HAHUI O MECTE M POJI OMOJIOTHU B CHCTEME HAYYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B (hOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpPa 1 HAYYHOTO MHUPOBO33PEHUS; O BKJIAJIE POCCUHUCKUX U 3apYOCIKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH; (DYHKITMOHATHHOW TPAMOTHOCTH YEIOBEKa IS
pELICHHUS )KU3HEHHBIX 3a/1a4

2 YMeHue pacKkpbiBaTh COACPKaHHE OMOIOTMYSCKUX TEPMUHOB U TIOHATHH: )KU3Hb,
KJIETKa, OpraHu3M; MeTa0o/1u3M (0OMEH BEIIECTB U IPEBPAIlEHUE SHEPTHH ), TOMEOCTa3
(camoperynsIs), ypOBHEBAsI OPTaHH3AIIUS KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE
(penpotyKius), HACIEeICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U pa3BUTHE




YMeHue nznarath OMOJIOTHIECKUE TEOPUH (KJIETOYHAS, XPOMOCOMHAs, MyTaI[HOHHA ),
3akonbl (I'. Mennens, T. Moprana, H.J1. BaBuioBa) u yueHus (o LeHTpax MHOI0o0pas3ust
Y TIPOUCXOXKICHUS KyIbTYPHBIX pacTeHnid H.W. BaBuiioBa), onpenemnsTh TPpaHUIIBl HX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHnue BIafieTb METOJaMH HAyYHOTO MTO3HaHMs B OMooruu (HabIroAeHne 1 OTIICaHNe
JKUBBIX CCTEM, TPOIIECCOB U SBJICHHUIA; OpraHU3aIHs U TPOBEICHUE OUOJIOTHYECKOTO
SKCIEPUMEHTA, BBIIBIDKCHHUE TUTIOTE3bI; BHISBICHUE 3aBUCUMOCTU MEXKIY
UCCJICyeMbIMY BeTMUNHAMHY, O0BICHCHHE TTOTYYSHHBIX PE3yJIbTaTOB, UCIIOIb30BAHHBIX
HAy4YHBIX MOHSATUH, TEOPUI U 3aKOHOB; YMEHHE JIeJaTh BBIBObI HA OCHOBAaHUH
MOJTyYEHHBIX PE3YIHTATOB)

YMeHure BRIACTSTH CYIIECTBEHHBIC IPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX H MHOTOKJIETOYHBIX OPraHU3MOB; 0COOEHHOCTH IIPOIIECCOB OOMEHA
BEIICCTB U NPEBPAIICHUS S3HEPTUU B KJIETKE, (POTOCUHTE3a, TNIACTUYCCKOTO U
JHEPreTHYSCKOro 0OMEHa, XEMOCHUHTE3a, MHTO3a, Mel03a, OTUI0I0TBOPCHHUS,
Pa3MHOKEHUS, HHIUBUIYAILHOTO Pa3BUTHS OpraHu3mMa (OHTOTCHE3)

YMeHre NpUMEeHITh [T0IyYeHHbIEC 3HAaHUS AJIS1 00BSCHEHUs] OMOIOTHYECKUX MIPOLIECCOB U
SBJICHUH, JUIs IPUHSTUS PAKTUYECKUX PEILICHUN B TOBCEIHEBHOM KU3HU B LIEIISIX
oOecrieyeHus1 0€30MacCHOCTH CBOETO 3/10POBbSI U 310POBbsI OKPY>KAIOIINX JIIOIEH,
COOJIIOICHNSI HOPM TPaMOTHOTO MIOBEJICHNUS B OKPY>KaIOIIel IPUPOTHON Cpere;
MOHUMaHHE He0OXOAUMOCTH UCTIONB30BaHUS JOCTHKCHUI COBPEMEHHOM OHOIOTHH U
OMOTEXHOJIOTHH [T PaliOHAIEHOTO IPUPOIOIIOIH30BaAHUS

YMenue pelaTh 3JICMCHTAPHBIC TCHETUYCCKUEC 3a/la4 HAa MOHO- U [II/II‘I/I6pI/II[HOC
CKp€uIMBaHUEC, CUCTIIICHHOC HACJICJOBAHUE,; COCTABIATL CXCMbI MOHOFI/I6pI/II[HOFO
CKpCHINBAHUS UIA IPECACKA3aHUs HACIICAOBAHUA IIPU3HAKOB Y OPTraHN3MOB

YMeHure BBIIOTHATE JIAOOpaTOPHBIE U MMPAKTHYECKHE paboThl, COOMIOAATE MpaBuia MpH
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYTOBAaHHEM

YMeHue KpUTHYECKH OIICHUBATh U MHTEPIPETUPOBATh HH(POPMAIIUIO OUOJIOTHIECKOTO
COJICPIKaHUs, BKJIFOUAIOIIYIO [ICEBOHAYYHBIC 3HAHUS U3 PA3IUUHbIX UCTOYHHKOB (CMU,
HAYYHO-TIOYJIIPHBIC MaTePHAJIbl); ITUYCCKUE aCTIEKThI COBPEMEHHBIX UCCIICIOBAHUIN B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTUH

10

YMeHue co3aaBaTh COOCTBEHHBIE MIMCBMEHHBIE M YCTHBIE COOOIEHHMS, 000011ast
OHMOJIOTNYECKYI0 MHPOPMALIUIO U3 HECKOIBKUX UCTOYHUKOB, IPAMOTHO HCIIOJIB30BATh
MOHSATHHHBIN anmapaTt OMOoI0THH

IIpoBepsieMble 31eMeHTHI coaepxanus (10 kinacc)

Kon

TIpoBepsiemblil 35IEMEHT COJIEpKAHUS

Buomorus kak HayKa

11

Buonorus - Hayka o xuBoi npupoze. Pons Guonoruu B GopMHUpOBaHUN COBPEMEHHOW Hay4IHON




KapTUHBI MUpA. CucreMa OHOJIOTHYECKUX HAayK

1.2

MeTopl MO3HAHUS JKUBOW MPUPOIBI (HAOIOACHUE, SIKCIIEPUMEHT, OITMCAHUE, U3MEPEHHE,
KJTaccu(uKaIus, MOJICTUPOBaHNE, CTATHCTHYECKAst 00pabOTKa TaHHBIX )

JKuBBIE CHCTEMBI U UX Oopranusanus

2.1

JKusrple cucTeMbl (OMOCHCTEMBI) Kak MpeaMeT u3yueHus onoorun. CBOWCTBA OMOCHCTEM U HX
pa3HooOpasue

2.2

YpOBHU OpraHu3anuu OMOCHCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIIETOUHBIN, OPraHU3MEHHBIH,
MOITYJIAIMOHHO-BUIOBOW, 9KOCUCTEMHBIHN, OnochepHbIit

XUMHUUYECKHUI COCTaB U CTPOEHUE KIIETKU

3.1

XUMHUYECKUI COCTaB KJIETKU. XUMUYECKUE DJIEMEHTBI: MAKPOJIEMEHThI, MUKPO3JIEMEHTHI.
Bona u munepanbHbie BeniecTBa. @yHKIIMU BOJbl U MUHEPAJIbHBIX BEIIECTB B KJIETKE.
[NoxnepxaHre 0OCMOTHYECKOTO OanaHca

3.2

Benku. CocraB u cTpoeHre O€TKOB. AMHHOKHCIIOTBI - MOHOMEpHI OenkoB. Hezamenumble u
3aMEHHUMbIe aMUHOKHUCIIOTE. AMUHOKHUCIIOTHBIN COCTaB. Y POBHH CTPYKTYPHI OEIKOBO
MOJIEKYJIbI (IepBUYHAS, BTOPUYHASL, TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). XUMHUECKHE
CBOiicTBa OenkoB. buonornueckre GyHKIMHA OEITKOB.

®DepMeHTHI - OnoJorndeckre Katam3aropbl. CTpoeHne GpepMeHTa: aKTUBHBIN IIEHTP,
cyoctpartnas ciequduanocts. Kopepmentsl. Butamunbl. OTinuns ¢epMeHTOB OT
HEOPraHMYEeCKHUX KaTalIn3aTopoB

3.3

YrneBopl: MOHOCaxapu/bl (TJII0K03a, pubo3a u 1e30Kcuprbo3a), tucaxapuisl (caxaposa,
JIAaKTO3a) U HoJIMcaxapuibl (Kpaxmall, TIIMKOTeH, IeJUT0103a). bruonorudeckue GpyHKkmuu
YIIJIEBOJIOB.

Jlumuapl: TPUTIIMIEPUIBL, CTepOou kL, pochonumuabl. ['uapodunbHO-rHIpodOOHEIE CBOCTBA.
Bbuonoruueckue ¢pyHkuuu aunuaoB. CpaBHEHUE YTIIEBOIOB, OSITKOB U JIMIIHJIOB KaK
WCTOYHUKOB SHEPTUN

3.4

Hyxneunossie kucnotsl: JHK u PHK. HykneoTuasl - MOHOMEPBI HYKJIEUHOBBIX KUCIIOT.
Crpoenue u ¢pynkunn JHK. Crpoenne n pynxumun PHK. AT®: crpoenne u pyHkunn

3.5

L[I/ITOJ'IOFI/I}I - HayKa O KJICTKC. Knerounas TCOpH. MeTO,Z[LI HU3YUCHUA KIICTOK

3.6

Krnerka kak nienoctHast xuBas cicrema. OOIIre MpU3HAKK KIETOK: 3aMKHYTast HapyKHast
MemOpana, mosiekynbl JJHK kak reHeTnueckuii anmapar, cucrema cuHTe3a Oemnka

3.7

Tunsl KJIETOK: dyKapruoTHIecKas 1 mpokaproTHaeckas. OCOOEHHOCTH CTPOCHHS
MPOKapUOTHIECcKOH KieTku. Knerounas creHka 6aktepuil. CTpoeHUE SyKapHOTHIECKON
kJeTkd. OCHOBHBIE OTIIMYHSI PACTUTEIBHOM, )KUBOTHON M TPUOHOM KIETKH

3.8

IToBepXHOCTHBIEC CTPYKTYPHI KJICTOK - KIIETOYHAS CTCHKA, TITTUKOKAIUKC, UX (YHKITUH.
IInasmarmaeckas MmemOpaHa, ee cBoiicTBa U pyHkmH. [{uTomiazmMa u ee opraHoOUIb.
OmxroMeMOpaHHBIE OPTaHOUABI KIIETKH: dHIoIIa3MaTraeckas ceth (II1C), anmmapat I'onbmku,




nu30coMbl. [1o1yaBTOHOMHBIE OPraHOUIBI KIIETKH: MUTOXOHIPUH, IIacTuAbl. [Ipoucxoxaenue
MHUTOXOHAPHIA U TiacTua. Bumsl mactua. HememOpaHHbIe OpraHONIBI KICTKA: PHOOCOMBI,
KJICTOYHBIN TICHTP, PECHUYKH, KTI'yTUKH. DYHKITUH OPraHOUIOB KJICTKH. BKItoueHus

3.9

Sapo - perymnsitopHbIi neHTp kieTku. CTpoeHne siapa: sipepHast 000I04Ka, Kaproria3ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

}KI/ISHGJICSITCHI)HOCTI) KJICTKH

4.1

OOMeH BeIIeCTB, I METa00INU3M. ACCUMUIIATINS (TUTACTHYECKHA OOMEH) U AUCCHMIISIIHS
(PHEpreTHYECKUit OOMEH) - TBE CTOPOHBI SIUHOTO Mporiecca MeTabonmm3ma. Tummel oOMeHa
BEIIEeCTB: aBTOTPOQHEII 1 reTepoTpodHEIA. Pois epMeHTOB B 0OMEHE BEIIECTB U
MPEBPALICHUN SHEPTHUHU B KIICTKE

4.2

®dorocunre3. CBeToBas v TeMHOBas (a3bl porocuHTe3a. Peakiu GoTocunTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a 1151 )KM3HM Ha 3emiie. Biusaue
yCIOBUH cpenbl Ha POTOCHHTE3 M CIIOCOOBI MOBBIIICHUSI €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XemocuHTe3. XeMOCHHTE3UpYIolIre OakTepruu. 3HaUeHHEe XeMOCHHTE3a JJIs )KU3HU Ha 3emiie

4.3

OHepreTuueckuii oOMeH B KieTke. Paciienienue BemecTs, BbIIEICHHE U aKKYMYJIUPOBaHUE
SHEPTHH B KIETKE. DTaIlbl SJHEPTreTHIecKoro ooMeHa. [ mnkonm3. bpoxkeHnue u ero BUABL.
KucnoponHoe okuciieHre, Wil KJIETOYHOE AbIXaHue. DPPEeKTUBHOCTh SHEPreTUIECKOrO
oOmMeHa

4.4

Peaknum marpuuHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanms renerndeckoit
uHQOpMaIuK B KiieTke. [ eHeTHYeCcKHid KO/ ¥ ero cBoicTBa. TpaHCKPUTIIHS - MATPUIHBIN
cunte3 PHK. Tpancnsius - onocunres Oenka. Kogupopanue aMuHOKHCIOT. Posik pudocom B
O6uocuHTe3e Oenka

45

Hexknerounsie ¢popmbl xku3HM - BUPYCHI. MicTopus oTkpeiTus Bupycos (/.M. IBaHOBCKWMiIA).
OCOOEHHOCTH CTPOEHUS H JKU3HEACITEIbHOCTH BUpYcoB. bakTepuodaru. bonesnu pacrenuit,
JKUBOTHBIX U YEJIOBEKa, BbI3bIBaeMbIC BUpycamu. Bupyc ummyHnozaeduimra yenosexa (BUY) -
B030ynutens CITN da. IlpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI

Pasmuoxxenne u WHAWBUAYAJIBHOC pa3BUTUEC OPraHU3MOB

5.1

KreTouHsIii MK, WM )KU3HEHHBIN UK KineTku. MHTepdasa u Muto3. [Iponeccsr,
npotekatoure B uuTepdasze. Permkanus - peakuusa marpuuHoro cuntesa JJHK. Ctpoenne
XPOMOCOM. XPOMOCOMHBIN HA0OP - KAPUOTHIIL. J[UTIITOWAHBINA U raryIONnAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuasl. LluTonornyeckre OCHOBBI Pa3MHOKEHHS M HHANBUAYAILHOTO PAa3BUTHS
OpraHu3MOB.

I[GJ'ICHI/IG KJICTKH - MUTO3. CTa):[I/II/I MHUTO3a. HpOL[CCCLI, MOPOUCXOIAIINEC HA PA3HBIX CTAAUAX
MHTO03a. BHOJIOrHYeCcKHUi CMBICI MHTO3a

5.2

®DopMBI pa3MHOXKEHHS OPTaHI3MOB: OECIOI0e U TIOJI0BOE. BHbI 6€CIoNnoro pa3sMHOXKEHHS:
JieNIeHre HaJIBOE, TIOYKOBAaHUE OJJHO- U MHOTOKIIETOYHBIX, CIOPOOOpA30BaHUE, BET€TATHBHOE




Pa3SMHOKCHHUC. I/ICKyCCTBeHHOC KIIOHUPOBAHUC OPraHU3MOB, €TI0 3HAYCHUC IJIS1 CCIICKIINN

53

ITonoroe Pa3MHOXKEHUEC, €TI0 OTINYUA OT Oecrrooro.

Meiio3. Cranuu meitosa. [poneccsl, mpoucxoadiye Ha ctaausax meiosa. [losenenue
xpomocoM B Meioze. Kpoccunropep. bruonornueckuit CMbIC U 3Haue€HUE Meiio3a

5.4

IameTorenes - mporiecc 0Opa3oBaHUs MOJOBBIX KIETOK Y dHBOTHBIX. [10JIOBBIE JKee3bl:
CEMCHHUKY U SsHYHUKH. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX KJIETOK - raMeT (CIiepMaTo30H/I,
SIMTIEKJIETKA) - criepMaToreHe3 U ooreHe3. OCOOCHHOCTH CTPOCHHS SIMIICKIICTOK H
cnepmaro3onioB. OmnoaorBopenue. [laprenorenes

5.5

WNunuBuayansHOe pa3BuTHE (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3). DTalbl
SMOPHOHAILHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYJISILNS,
opranorenes. [ToctamMOproHansHOE pa3BuTHE. THITBI TOCTIMOPHOHATIBHOTO Pa3BUTHS: IPSMOE,
HenpsMoe (JTUInHOYHOE). BrinsiHue cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPEI, CTOCOOHEIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Pocrt u pa3Butue pacrennil. OHTOreHe3 IBETKOBOrO paCTEHUS: CTPOCHUE CEMEHU, CTaIUU
pasBUTHSA

HacnencTtBeHHOCTh B MI3MEHYHUBOCTD OpraHu3mMoB

6.1

[Mpeamer u 3agaun reneTrky. Mcropus pa3BuThs reHeTuky. Brimag poccuiickux u 3apyOesKHBIX
YVUEHBIX B pa3BUTHE T€HETHKH. MeTo/bl TeHETUKH (THOPUA0IOTHIECKUH, TUTOreHETUIECKHH,
MOJIEKYJIApHO-TeHeTH4ecKkuit). OCHOBHBIE T€éHETHUECKHe TTOHATH. [ eHeTndyeckast CHMBOJIMKA,
UCIIOIb3yEeMas B CXEMax CKpEIIMBAHUN

6.2

3aKOHOMEPHOCTH HaclleI0BaHUs IPU3HAKOB, ycTaHOBIeHHbIE ['. Menaenem. MoHorubpunHoe
CKpelLIrBaHue. 3aKoH eMH000pa3us rHOpUI0B IEPBOro MoKojeHus. [IpaBuino noMMHUpOBaHUS.
3aKoH pacuiernyieHns Ipu3HaKkoB. [ unoresa unctotsl ramer. [lonHoe 1 HenonHOE
JIOMHHHPOBaHUE.

I[I/IFI/I6pI/IZ[HOe CKpCIIMBAaHHUC. 3aK0OH HE3aBUCHMOI'0 HACJIEIOBaHUS IIPU3HAKOB.
HHTOFGHCTI/I‘IGCKHQ OCHOBBI ,[[I/IFI/I6pI/I,Z[HOFO CKpCHINBAHUS. AHaJIHBpr}OH_Iee CKpCIllMBaHHC.
Hcnons3oBanue AHAJIIM3UPYIOUICTO CKPCIINBAHUA JIA OINIPEACIICHNUA I'CHOTHUIIA ocoou

6.3

CuemieHHOE HaclieqoBaHue Mpru3HakoB. Pabora T. MopraHa 1o cierieHHOMY HACJIeI0BaHUIO
reHoB. HapyIienwne crerieHus TeHOB B PE3yJIbTaTe KPOCCHHTOBEpa. XPpOMOCOMHAS TEOPHS
HACJEACTBEHHOCTHU. [ eHeTHYecKre KapThl.

T'eneruka nona. XpoMOCOMHOE ONPEACIICHUE 110JIa. AYTOCOMBI U MIOJIOBBIE XPOMOCOMBI.
FOMOI‘aMeTHBIe nu reTeporaMeTHHe OpFaHI/ISMBI. HaCHe)IOBaHI/Ie HpI/ISHaKOB, CHCIICHHBIX C
IIOJIOM

6.4

M3meHunBOCTh. Bubl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HAclIeCTBEHHAs. Poib cpessl B
HEHACJIEeCTBEHHON M3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(PHUKAIMOHHONH H3MEHYHBOCTH.
BapuaunoHnHslil psana u BapuannoHHas kpusast. Hopma peakuuu npusHaka. KonndyecTBeHHbIE U
Ka4yeCTBEHHbIC NIPU3HAKU B MX HOpMa peakiu. CBOWCTBAa MOJU(PHUKAMOHHONW N3MEHYNBOCTH

6.5

Hacnencreennasi, Wi reHOTUITNYECKAsT, H3MEHYUBOCTE. KOMOMHATHBHAS N3MEHIMBOCTE.
Meiio3 ¥ IOJIOBOI TIPOIECC - OCHOBa KOMOMHATUBHOW M3MEHYMBOCTH. MyTallnOHHAS
M3MEHYHBOCTh. Kitaccudukarus MyTaruii: TeHHBIE XpOMOCOMHBIE, TeHOMHBIC. YacToTa 1




MPUYUHBI MyTaIuii. MytareHHble (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIIEICTBEHHON
nm3menunBocty H.M. BaBunoBa

6.6 I'enetuka genoBeka. Kapuotun genmoBeka. OCHOBHBIC METOABI TCHETHKH YEIIOBEKA:
TeHEeaJIOTHIEeCKHA, OTM3HEIOBEIN, TUTOTCHETHIECKIH, OMOXUMUYECKUI, MOJIEKYIISIPHO-
reHetndeckuii. CoBpeMeHHOE OTpeIeICHIE TeHOTHIIA: TIOJTHOTCHOMHOE CEKBECHHPOBAHHUE,
TeHOTUITUPOBaHKE, B TOM uncie ¢ nomoinkto [11[P-ananu3a. HacnencrBenHbie 3a001eBaHsI
YeJIOBeKa: TEHHBIC 00JIC3HH, OOJIC3HU C HACIICACTBEHHOM MPEIPACIIOIOKEHHOCTRIO,
XpoMocOoMHbIe O0sie3Hn. COMAaTHYECKUE U TeHEPATUBHBIC MyTalluu. [IpUHIIMITEI 310POBOTO
o0pas3a )XU3HHU, TUATHOCTUKH, MPO(UIAKTHUKY U JICUCHUS TeHETHUSCKUX Oomne3Hei. Meauko-
TeHeTHYEeCKOe KOHCYIbTHPOBaHNE. 3HAUEHNE METUITUHCKON TeHETUKU B TIPEAOTBPAILICHIH U
JIEYCHUHN TeHETHICCKUX 3a00JIeBaHUil YeTOBEKa

7 Cemnekiust opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1 Cenexuus Kak HayKa U Ipoliecc. 3apoxaeHne CeeKInuu U JoMecTukanus. Yuyenne H.1.
BaBuioBa o eHTpax NpOUCXOKIACHUS 1 MHOT000pasus KyJIbTypHBIX pacTeHui. LleHTphI
IMPOUCXOXKACHUA JOMAIIHUX KUBOTHBIX. COpT, nopojaa, miraMm

7.2 CoBpeMeHHbIE METO/TBI CENEeKINHA. MacCOBBI U HHIUBUAYAIBHBIH OTOOPHI B CEIEKITHH
pacTeHuii ¥ KUBOTHBIX. OLIeHKa 3KcTephepa. bIn3kopoacTBeHHOE CKpeIuBaHUE - ”HOPHUIUHT.
Uwucras muans. CKpemrBaHne YUCTHIX JTUHHAN. | eTepo3uc, niu ruOpuHas cua.
Heponcreennoe ckpemmBanue - ayropuaunr. OtnaneHHas THOpUAN3ALMS U €€ YCIEeXH.
UckyccTBEHHBIM MyTareHe3 U NoJIy4YeHUE MOTUIIIIONA0B. [JOCTHKEHUS CENeKIIUA PACTEHUH,
JKUBOTHBIX 1 MUKPOOPIraHU3MOB

7.3 buorexHomorus kak oTpaciib MPOU3BOACTBA. | eHHAs HH)KeHEepHsl. DTAIbl CO3TaHUS
pexombunanTaol JIHK u Tpancrennsix opranusmos. Knetounas nmxenepus. Knetounspie
KyJIbTypbl. MUKPOKIIOHAIIFHOE pa3MHOKEHHE pacTeHMid. KIoOHnpoBaHue BBICOKOTIPOIyKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHIECKHE U dTHIecKkue mpoodiemslr. MO -
T€HEeTHYECKU MOAN(PHUIIMPOBAHHBIE OPTaHU3MBI

IIpoBepsieMble TpeOOBaHUSA K pe3yJIbTATAM OCBOCHHMS OCHOBHOI

oOpa3oBaTtesnbHO mporpammebl 11 kiaacca

Kon [IpoBepsieMbIe IPEMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30oBaTebHOM
TIPOBEPSIEMOTO MIPOTPaMMBI CPETHETO OOIIIEeT0 00pa3oBaHM

pe3yibTaTa

1 CdopMupOBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS

€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUH COBPEMEHHOH €CTEeCTBEHHO-HAYYHOH KapTHHBI
MHUpa ¥ HAYYHOTO MHUPOBO33PEHHMS; O BKJIA/Ie POCCUICKHUX U 3apyOeKHbBIX YUECHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; QYHKIIMOHAIBHON IPAMOTHOCTH YEIOBEKA JUIs
peLIeHUs )KU3HEHHBIX 3a7a4

2 YMeHne packphIBaTh COIepKaHue ONOOTMUECKIUX TEPMUHOB U TIOHSATHI: BH]I,
MOMYJIALKS, TeHO(POH/I, SBOJIIOLUS, IBIXKYIIUE CUIbI ((PaKTOPHI) SBOIOLHH,
MIPHUCIIOCOOJIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHUE, SKOJIOTHYECKUE (DAKTOPHI,
9KOCUCTEMa, IPOIYIICHTHI, KOHCYMEHTBI, PSAYIICHTHI, SN TUTAHUS, SKOJIOTHIeCKas




nupaMuzia, OUoreoreHos3, onochepa

YMeHne n3nnaraTh OMOJIOTHIECCKHE TCOPUH (IBOIoNInoHHas Teopus Y. JlapBuHa,
CHHTETHYECKasi TeOPHs IBOJIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxozactea K.M. bapa, uepenoBanus TTIaBHBIX HaIlpaBJIEHUH 1 myTei sBororu A.H.
Cesepriosa, yuenus o 6nocdepe B.I. BepHaackoro), onpeaensTs rpaHAIBI UX
MPUMEHUMOCTH K JKMBBIM CUCTEMaM

YMeHue BlageTh METOJaMi HayqYHOTO TO3HaHUs B OnoJoruu (HabIoAeHUE U ONHCaHue
JKUBBIX CUCTEM, MIPOILIECCOB M SBJICHUH; OpraHu3alysl ¥ NpoBeJeHrne OUOIOrnIeCKOro
IKCIIEPUMEHTA, BBIABIKCHUE TUIIOTE3b!; BBISIBICHUE 3aBUCUMOCTH MEXKIY
UCCIIeyEMbIMU BETMYNHAMH, OOBSICHEHHUE ITOJYyYEHHBIX PE3YJIbTaTOB, HCIIOIb30BAHHBIX
HAaYYHBIX ITOHSTUH, TECOPUH U 3aKOHOB; YMEHHE AEIaTh BHIBOJIbI HA OCHOBAHUHU
HOJY4YEHHBIX PE3YJIbTAaTOB)

YMmenune BBIACIIATE CYHICCTBCHHLIC ITPU3HAKU CTPOCHUA 6I/IOHOI‘I/ILIGCKI/IX O6’I)€KTOB§
BHUJIOB, MIOMYJISALIUH, MPOYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOI'€OIIEHO30B U
9KOCHCTEM; OCOOEHHOCTH MPOLIECCOB HACIEICTBEHHON H3MEHUNBOCTHU, €CTECTBEHHOTO
ot0Oopa, BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, TIEHCTBUS KOJIOTHUECKAX
(aKTOpPOB Ha OPraHU3MBI, IEPEHOCA BEIIECTB M IIOTOKA YHEPTHH B 9KOCUCTEMAX,
AQHTPOTIOTCHHBIX U3MEHEHU B 9KOCHCTEMaxX CBOEH MECTHOCTH, KDYTOBOPOTA BEIIECTB U
OMOTeOXMMHYECKUX ITUKIIOB B Obrocdepe

YMeHre NpUMEeHSTh TOMyYeHHBIC 3HAHUS TS OOBSICHEHHSI OMOJIOTHYECKUX MPOIIECCOB U
SBJICHUH, /U MPUHATUSA MPAKTUYECKUX PELICHUH B TOBCETHEBHON KU3HH B LIEJAX
obecrieyeHuns1 6€30MacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbsSI OKPY>KAIOIINX JIIOJIEH,
COOJIIOJICHHsT HOPM TPaMOTHOTO TIOBEJICHHUS B OKPY>KaloIIel IPUPOTHON cpele;
MMOHUMaHUE HEOOXOIMMOCTH MCIIOIb30BaHUS JOCTIKEHUI COBPEMEHHOM OMOJIOTHH IS
paIOHAIBHOTO PUPOIOTIONH30BAHUS

YMeHue pemaTh 3IeMeHTapHbIe ONOJIOTHYECKHE 3a1a4H, COCTABIISITh CXEMBbI IIEPeHOCa
BEIIECTB 1 SHEPTUU B IKOCHUCTEMAX (LI€TIH TTUTAHUA)

YMeHure BBHIIOIHATH JIAOOpaTOPHBIE U MPAKTUYeCKHe paboThl, COOM0AATE MpaBwiia Py
pabote ¢ yueOHBIM 1 Ta00paTOPHBIM 000PYIOBAHUEM

YMeHue KpUTHIeCKH OIIEHUBATh U HHTEPIPETHPOBATh HHPOPMAITUIO OUOIIOTHIECKOTO
COJIeprKaHUs, BKIIFOYAIONIYIO IICEBOHAYYHBIC 3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CMU,
HAYYHO-TIOITYJIIPHBIE MaTepPHaJIbl); PACCMATPUBATh TII00ABHBIC SKOJIOTUIECKIE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIIEHHIO K HUM COOCTBEHHYIO
TTO3HITHIO
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YMenue co3naBaTh COOCTBEHHBIC TUCBMEHHBIC U YCTHBIE COOOIIEHMs, 000011ast
OHMOJIOrMUECKYI0 HHPOPMALIHIO U3 HECKOJIBKMX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BaTh
TOHSATHHHBIN anmapaTt OMOoI0THH




IIpoBepsiemble jieMeHThI cogep:kanus (11 kiaacc)

Kon

TIpoBepsiemblii 351EMEHT COEepKaHUS

DBOIOIIMOHHAST OUOJIOTHS

11

BBOJ'IIOLII/IOHHaﬂ TCOpUA U €€ MCCTO B OHOJIOTHUH.

CunerenbcTBa 3BOTIONNH. [laneoHTONOrMYECKHE: TOCIIEIOBATEIHHOCTH MTOSBICHUS BUAOB B
MAJICOHTOIOTMUECKOM JICTOMHCH, TIepeXoaHbIe popMbl. bruoreorpaduyeckue: cXoACTBO U
paznuuue ayH u GJIop MaTePUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA U PA3TUYIHUs
3MOPHOHOB Pa3HBIX BUJIOB MMO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHYECKUE: TOMOJIOTHYHBIC,
aHAJIOTMYHBIE, PyTMMEHTAPHBIC OPTaHbl, aTABU3MblL. MOJIEKYIIPHO-OMOXUMHYCCKUE: CXOICTBO
MEXaHN3MOB HaCIIeZICTBEHHOCTH U OCHOBHBIX METa0OIMYECKHX MyTeH Y BCEX OPTaHU3MOB

1.2

OpomonronHasa Teopus Y. Hapsuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA. [IBHKyIIHE
CHJIBI HBOJIIOIMU BUIOB 10 J[apBuHY (M30BITOUHOE Pa3MHOXKEHUE IPH OTPAHUUYEHHOCTH
pecypcoB, HeollpeieIeHHas U3MEHUYMBOCTh, 00pb0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckas teopus 3Bontonnu (CTI) u ocHOBHBIE €€ MMoJI0KEeHUA. MUKPO3BOTIOLHS.
[Tonynsauua kak eIMHULA BUJIa U SBOJIIOIIUU
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JBmxymye cuibl ((pakTopbl) IBOIOIMK BHIOB B IIpUpoe. MyTalMOHHBIH ponece |
KOMOHMHATHBHAsI K3MEHUYMBOCTD. [10IMy ISIIMOHHEIE BOJIHBI U Apeli¢ reHoB. M3omsams u
murpanysi. EcrecTBeHHBIN 0TOOD - HampaBIsomuii hakTop 3Boronuu. ©opMbI €CTECTBEHHOTO
otOopa.

[Tprucnoco6IeHHOCTh OPraHU3MOB Kak pe3yabTat 3Bostouun. [Ipumeps! npucnocobnenuit y
Opranu3mMoB. ApoMopd03bl U UANOATANITALNH.

Bun u Bunoo6pazosanue. Kpurepuu suga. OcHoBHBIE (POPMBI BUI000pA30BAHUS:
reorpaguyeckoe, IK0JI0rHIeCcKoe
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MakposBomonus. @opMbl 3BONIONNH: (prUeTHYECKas!, TUBEPTreHTHAsI, KOHBEPreHTHAS,
napamienbHas. HeoOpatnMocTh SBOTIOIHAN

Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuHBIE IPEICTaBIECHUS O 3apOXKACHNUN )XKU3HU. HaydHble runoTe3sl BOSHUKHOBEHUS )KU3HU
Ha 3emJie: abMoreHe3 U naHcnepMusi. XMMHUYecKas 3BOJIIOLHUS. DKCIIEPUMEHTAIBHOE
NOATBEPXKICHNE XUMHUYECKOH 3BoNoH. HadanbHble 3Tarbl OMOJIOTHYECKON 3BOTIOLINH.
I'mmoreza PHK-mupa. [lepBrie kneTku u ux spomonnsa. @opMupoBaHre OCHOBHBIX TPy
KHUBBIX OPraHU3MOB

2.2

PazButne xu3HM Ha 3emire TI0 dpaM u epuoaam. Karapxeit. Apxeiickas u mpoTepo3oickas
apsl. [laneo3oiickas spa u ee mepruoIbl: KeMOPHICKHA, OPAOBUKCKHM, CHITYpUHCKHIH,
JICBOHCKHM, KAMEHHOYTOJIbHBIN, TIEpMCKU. Me30301CcKas 3pa U €€ EpUO/Ibl: TPUACOBBIH,
IOPCKU, METTOBOM.

Kaiino3zoiickast apa 1 ee nepuobl: NajieoreHOBbIN, HEOT€HOBBIN, AHTPOIOTE€HOBBIM.
XapakTepucTUKa KINMAaTa U T€0JIOrHYeCKuX npoieccoB. OCHOBHBIE ATaIlbl SBOIIOLUN




PacTUTENBHOTO M )KMBOTHOTO MUpa. ApoMop(o3bl y pacTeHUH 1 KHUBOTHBIX. [losiBreHHE,
pacLBeT U BBIMUPAHHUE I'PYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHU4eCKOTO MHpa Kak OTpakeHue 3BOONHA. OCHOBHBIE CHCTEMATUIECKIE
TPYHIIBI OPTaHU3MOB
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DBOJIIOLHS YCIOBEKA. AHTpOHOJ'IOI‘I/I}I KaK HayKa. Pazputne HpeI[CTaBJ'ICHI/Iﬁ O IPOUCXOKIACHUU
YyeJIoBeKa. MeToabl H3Yy4YCHUS aHTPOIIOTCHE3a. CxoxacTBa u pasindndg 4€JI0BCKa U ) XKUBOTHBIX.
CucreMaTH4ecKoe IIOJI0KEHUE YeJIOBEKa.

JBwxkymie cuisl (GakTopsl) anTpornoreHesa. HacnencrBenHast 13MEHUYNBOCT M €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBIH 00pa3 )KU3HU, U3TOTOBICHUE OPYANH TPyAa, MBIILIICHUE, PEUb

2.5

OCHOBHBIE CTa/IMU U BETBH HBOJIOIMHU YEIOBEKA: aBCTPAIONHUTEKH, UenoBek yMenblid, YernoBek
npsMoxoasaiuii, YenoBek HeaHAEpTaIbCKUi, YenoBek pazyMHblid. Haxoqku HCKOmaeMbIX
OCTaHKOB, BpeMs CYIIIECTBOBAaHUS, 00JIACTh PACIPOCTPAHEHUSI, 00hEM TOJIOBHOTO MO3ra, 00pa3
KU3HH, OPYAUS

2.6

Yenopeueckue packl. OCHOBHBIC 0OJIBIIINE PACK: €BPOIICOM THAS (€Bpa3uiicKas), HErpo-
aBcTpajouHasl (3KBaTOpUAIIbHAS ), MOHTOJIOMTHAS (a3MaTCKO-aMepUKaHCKas). YepThl
MPUCTIOCOOJIEHHOCTH TPEICTABUTENICH YEIOBEUECKHX pac K yCIOBUSIM CYILIECTBOBAHUSI.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma

OpraHu3Mbl U OKpYy’Karolias cpeaa

3.1

OKOJIOrus KaKk HayKa. 3aJjaud ¥ pa3fielibl SKOJIOTHH. MeTOIbl SKOJIOTHYECKUX UCCIIEOBAHUH.
OKonoruueckoe MUpoBo33penne. Cpenbl 00UTaHUs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3YILIHAS,
IIO4YBEHHAs!, BHYTPUOPraHU3MEHHAas

3.2

Oxonorudeckue pakropsl. Kinaccudukaims 3K010rn4eckux hakTopoB: abHOTUYECKUE,
OMOTHYECKHE 1 aHTPOIIOTEHHBIE. J[eificTBHE SKOIIOTHYECKUX (PaKTOPOB HA OPTraHU3MBI

3.3

AbuoTtnyeckue GakTOphI: CBET, TEMIIEPaTypa, BlaxHocTh. PoronepuoansM. IIpucnocobienus
OpPraHU3MOB K JAeHCTBHIO abnoTnueckux (akTopoB. buonornueckue puTMbl

3.4

Buornyeckue hakTopsl. Buabl OHOTHYECKHX B3aUMOICHCTBHIA: KOHKYPEHIHS, XMIITHUYECTBO,
MapasuTH3M, MyTyaJIn3M, KOMMEHCAIN3M (HaXJIEOHNIECTBO, KBAPTHUPAHTCTBO), AaMEHCAITH3M,
HelTpamu3M. 3HaueHne OMOTHYECKMX B3aMMOICHCTBII IS CYIIIECTBOBAHKSI OPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTEPUCTUKU ITOITYJIAIUHA. OCHOBHBIE TTOKA3aTEIN MOMyJIAON:
YHUCJICHHOCTD, INIOTHOCTDL, POKAACMOCTb, CMEPTHOCTD, IPUPOCT, MUT'PALIU. HI/IHaMI/IKa
YHUCJICHHOCTHU NOITYJIALIUN U €€ PCTYJIALNA

Coo0111ecTBa U DKOJIOTHUYECKHE CUCTEMBI
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Co00111ecTBO OPraHUu3MOB - OMoIeHO3. CTPYKTYphl OHOLIEHO3a: BHI0BAs, POCTPAHCTBEHHAS,
Tpoduyeckas (muiesas). Buabi-nomuHanTel. CBS3H B OHOLICHO3E

4.2

DKOJIOTHYECKHIE CHCTEMBI (3KocrucTeMBbl). [ToHsATHE 00 2KOCHCTEME B OHOTEOIICHO3¢E.
OYHKIIMOHATEHBIC KOMIIOHEHTHI KOCUCTEMBI: IPOAYIICHTHI, KOHCYMEHTBI, PE/TyIICHTHI.




KpyroBoport BemiecTB 1 MOTOK 3HEpruH B 3kocucTeMe. Tpodurieckue (MUIEBbIE) YPOBHU
skocucteMsbl. [Tumessle nenu u cetu. OCHOBHBIE NTOKa3aTeIN IKOCUCTEMBL: OHoMacca,
OPOAYKIMA. DKOJOIMUECKUE IMPaMUIbL: IPOLYKLIUH, YUCIEHHOCTH, OrnoMacchl. CBoiicTBa
9KOCUCTEM: YCTOHUUBOCTh, caMoperyanus, passurue. Cykieccust

4.3 IIpupomHbIe 3KOCHCTEMBI. DKOCHUCTEMBI 03€p B peK. DKOCHCTEMA XBOHOTO HITH
IIMPOKOJIUCTBCHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHUCTEMBI. Y pOOIKOCUCTEMBI. broorndeckoe u
XO3HCTBEHHOE 3HAUEHUE arPOdKOCUCTEM M YPOOIKOCUCTEM.

buopasznoobpasue kak GaxTop ycTolunBOoCTH dKocucTeM. CoxpaHeHre OHOIOTHIECKOT0
pazHooOpasms Ha 3emiie

4.4 Yuenne B.U. Beprazackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa 6uochepsl. XKupoe
BemiecTBo U ero gpyHkun. OcobeHHoCTH Onochepbl Kak rio0aIbHONW 3KOCHCTEMBI.
Junamuueckoe paBHOBeCHe U 0OpaTHas cBsi3b B Onocdepe. KpyroBopoTs! BelecTs 1
OMOTeOXMMHYECKHE IUKITBI AIIEMEHTOB (yTiieposa, a3oTa). 30HAIBHOCTh Onochepsl. OCHOBHBIC
OMOMBI CcyIIn

4.5 YenoseuecTBO B Orocdepe 3eMii. AHTPOTIOTeHHBIe H3MEeHeHHUs B Onocdepe. [ modansHbIe
HKOJIOTHYECKHUE TTPOOIEMBI.

OcHoOBa palMOHAIBHOTO YNPABICHHUS IPUPOAHBIMU PECYPCAMH U X UCIOIb30BAHHE.
JocTiwkenns 61oIoruy ¥ 0XpaHa NPUPOIbI

IIposepsiembie Ha EI'D no Ouosiornu TpedoBaHus K pe3yJbTaTaM OCBOECHHSI OCHOBHOI 00pa3oBaTeIbHOI

NMPOrpaMMbl CpeIHero 001ero oopa3oBanus

Kon
MPOBEPSIEMOTO
TpeOoBaHUS

[TpoBepsiemMble TpeOOBaHMS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbI CPEIHEro 00IIero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUPOBaHUHU COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MUPA, B IIO3HAHUY 3aKOHOB
MIPUPOJIBI U PEIICHUN KU3HEHHO BAXKHBIX COUATBHO-ITUIECKUX, SKOHOMUIECKHUX,
9KOJIOTHYECKUX MTPOOIIEM YEIOBEYECTBA, a TAK)KE B PEIICHUH BOIIPOCOB PAIlMOHAIBHOTO
MIPUPOIOTIOIH30BAHMS, B (POPMUPOBAHUH IEHHOCTHOTO OTHOIIICHUS K IPUPOJIE, OOIIECTRY,
YEIIOBEKY; O BKJIa/Ie POCCHICKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnagenne cucremoii 3HaHHI 00 OCHOBHBIX METO/IaX HAYYHOTO TIO3HAHHUS, UCIIONB3yEMBIX B
OHMOJIOTHYECKUX UCCIIEJOBAHUAX JKUBBIX OOBEKTOB M SKOCHUCTEM (OMHMCaHUE, N3MEPEHHE,
MpoBeieHNe HaOII0IeHHH); crioco0aMHu BBISIBIICHUS M OIICHKH aHTPOTIOT€HHBIX U3MEHEHUI B
MIpHUpPO/IE.

YMeHue BBIIBUTaTh TUTIOTE3BI, IIPOBEPSITh UX IKCIIEPUMEHTANBHBIMU CPENICTBAMU, (QOPMYIHPYs

IEJIb UCCIICIOBaH, aHAIIM3UPOBATH IMOJTYYECHHBIC PE3YJILTATHI U JI€JIaTh BBIBObI.

BrisiBiieHHE 3aBUCUMOCTH MEKITY UCCIIETYEMBIMHU BEIHIYNHAMHA, 00BSICHEHNE TTOJTyICHHBIX
pe3ybTaToB U (hOPMYJIUPOBAHKE BHIBOJIOB C UCIIOJb30BAHMEM HAYUYHBIX TIOHATHH, TCOPHI U
3aKOHOB

VYmenne BJIaJCTh CHCTEMOM OMOJIOTHUECKUX 3HaHI/II71, KOTOpas BKJIIOYACT: OCHOBOIIOJIAraronue
OHOJIOTHYECKUE TCPMUHBI U MMOHATUA ()KI/ISHL, KJICTKA, TKaHb, OpraH, Opranmus3Mm, BUZ,




MOMYJISIIINSA, IKOCUCTEMA, OMOIIeHO3, Orocepa; MeTaboy3M, TOMEOCTa3, KICTOYHBII
MMMYHHUTET, OMOCHHTE3 OeKa, OMOIOIMMEepPBl, TUCKPETHOCTD, CAMOPETYJISIIHS,
CaMOBOCIPOM3BEICHHE, HACIIEJCTBEHHOCTD, N3MEHYHBOCTh, SHEPTO3aBUCHMOCTh, POCT U
pa3BUTHE);

Oouonoruueckue Teopuu: kneroynas Teopus T. [lIBanna, M. lllnelinena, P. Bupxosa;
KIIOHAJIbHO-CeNIeKTUBHOTO nMMyHHTeTa [1. Dpmmx, .M. MedrnkoBa, XpOMOCOMHAsI TEOPHS
HacnenctBeHHocTH T. MopraHa, 3aKoH 3aposiiieBoro cxojictsa K. bapa, sBomtorimonHas
teopus Y. JlapBuHa, CHHTETHYECKask TEOPUS IBOJIIOLIMU, TeOpHs aHTponorenesa Y. /lapBuHa;
teopust 6noreorienosza B.H. Cykauéna; yuenne H./. BasumoBa o nieaTpax MHOroo0pasus u
MIPOUCXOXKIEHUS KyJIbTYpHBIX pacTeHul, yuenne A.H. CeBep1ioBa o IMyTsX M HaIllpaBIEHUSIX
sBomonuy, yuenue B.W. Bepuanckoro — o 6uocdepe);

3aKOHBI (€AMHO00pa3Msl MOTOMKOB IIEPBOTO TIOKOJICHHS, PACILETIICHNs] IPU3HAKOB,
HE3aBHCHMOT0 Haclea0oBaHNs Mpu3HakoB ['. MeHnens; cleniIeHHoro Hacae10BaH!sl IPU3HaKOB
Y HapyleHus cuerieHns reHoB T. Moprana; ToMOJI0TrHUecKUX psAA0B B HACAEACTBEHHOM
n3menuyrBocty H.W. BaBunosa; renetnueckoro paBuoBecust [x. Xapau u B. BaiinGepra;
3aponpimeBoro cxoacTtea K. bapa; onorenernueckuii 3axon . I'ekkerns, . Mromnepa);

MIPUHLIUIIBEI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuaumyMa FO. JInbuxa, 3Kkonornveckoil mupamMubpl 9ucesl, 0MoMacchl U SHEPTHN);

runotes3sl (koarepBatHoit A.W. Onapuna, nepsuunoro 0ynsoHa J[x. Xonaeitna, mukpocdep C.
®okca, pudozuma T. Yek)

YMmenue peliaTh MOUCKOBLBIC OHOJIOTHYECKHE 3aaa4u; BbIABIIATE IPUIYUHHO-CICICTBCHHBIC
CBsA3H MEXKAY UCCIENYEMBIMU OHOJIOTHYECKUMHU O6”beKTaMI/I, IponeccamMu " ABJICHUAMU; OCJIaTh
BBIBOJBI M IIPOIrHO3BI HA OCHOBAHUH ITOJIYYEHHBIX PE3YJIbTATOB,

COCTaBJISITh FTEHOTUITMUECKUE CXEMBI CKPEIIMBAHUS JIJISl PA3HBIX THIIOB HACJICIOBAaHUS
MPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMBbI MEPEHOCA BEIIECTB M DHEPTUH B IKOCUCTEMAX
(TIenn T TaHwMS, THIIEBHIC CETH)

YMeHue ycTaHaBIMBaTh B3aUMOCBS3H MEKAY CTPOSHHUEM H (YHKIUSIMH: OPTaHOUI0B, KIIETOK
pa3HbIX TKaHEW, OpraHaMH U CHCTEMaMHU OPraHoOB Y PACTEHHA, )KUBOTHBIX U YEJIOBEKA; MEXKTY
JTanamu 0OMeHa BEIIECTB; dTallaMH KJIETOYHOTO IIMKJIA U )KU3HEHHBIX IIMKJIOB OPraHNU3MOB;
JTanamu SMOPHOHATILHOTO Pa3BUTHS; TEHOTHIIOM U )eHOTUTIOM, PEHOTUTIOM U (haKTOpaMu
cpebl OOMTaHUS;, POLIECCAMH 3BOIIOINH; IBIKYIIIMMH CHIIAMH aHTPOTIOTEHE3a;
KOMITOHEHTaMH1 Pa3JINYHbIX SKOCUCTEM M IPUCHOCOOICHUSIMU K HUM OPTraHU3MOB

YMmenue BBIACIIATE CYIHICCTBCHHBIC IIPU3HAKU:

CTPOEHHMS BUPYCOB, KJIETOK TPOKAPHOT U 3YKAPHOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPTaHU3MOB, BUJ0B, OHOT€0IIEHO30B, SKOCHCTEM U OHochepbl; CTPOSHHUSI OPraHOB U CHCTEM
OpPraHoOB PAaCTEHH, )KHBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACSITETFHOCTH, MPOTEKAIOIINX B
OpraHu3Max pacTEeHHA, JKHBOTHBIX U YEJIOBEKA; OMOJIOrMYECKUX MPOIIECCOB: OOMEHa BEIIECTB
(Merabonu3m), HHpOPMAIVHK U TPEBpAILCHHS YHEPTUH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpo(HOro THITOB MUTAHUS, HOTOCHHTE3a U XEMOCHHTE3a, MUT03a, Meli03a, TaMeToreHe3a,
sMOpHOreHe3a, NOCTIMOPHOHAIEHOTO Pa3BUTHS, PA3MHOXCHUS, UHANBUAYAILHOTO PAa3BUTHS
opranusma (OHTOTreHe3a), B3aUMOAEHCTBHS T'€HOB, T€TEPO3HCa; NIEHCTBUN HCKYCCTBEHHOTO
0T00pa, CTAOMIM3UPYIOLIETO, IBMXKYILETO U Pa3phIBAIOIIETO ECTECTBEHHOTO 0TO0PA;
JJIONATPUUYECKOr0 ¥ CUMIIATPUUECKOTO BUI000pa30BaHUs; BIUSHUS ABHKYIINX CHIT
SBOJIIOIMY Ha TeHO(OH T TOMYJISIUK; TPUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHMUS,
Yepe0BaHNs HAPaBICHUN 3BOJIOIIH; KPYTOBOPOTA BEIIECTB U TIOTOKA SHEPTHH B
9KOCHUCTEMAX

C(l)OpMHpOBaHHOCTB YMCHHA BBIACIATH CYIICCTBCHHBIC ITPU3HAKU BUPYCOB, KJIICTOK IPOKApUOT
1 DYKapUuOT; OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHU3MOB, BUOB, 6I/IOFCOL[€H030B u
OKOCHCTEM, 0COOEHHOCTH mpoueccoB oOmeHa BCHICCTB U NPCBpALICHUA SHCPIUU B KIICTKC,




(hoTocuHTE3a, TIIACTUYECKOTO ¥ SHEPTETUISCKOTO OOMEHA, XEMOCHHTE3a, MUT03a, MEH03a,
OILIOIOTBOPCHHUS, PA3BUTUS U Pa3MHOXKCHUS, MHIUBUAYAIBHOTO Pa3BUTHS OPTaHU3Ma
(oHTOTrCHE3a), OOPHOBI 3a CYILIECTBOBAHUE, €CTECTBEHHOI'O 0TOOPa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJic OOMTaHWUS, BIUSHIS KOMIIOHCHTOB DKOCUCTEM,
AHTPOTIOTCHHBIX H3MECHEHHH B 9KOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIICCTB U
TIpEBpaIICHIs SHEPTHH B Orocdepe

YMeHHe UCIOIB30BaTh COOTBETCTRYIOIIHME apTyMEHTBI, OHOJOTHUYECKYI0 TEPMHUHOIOTHIO U
CHUMBOJIUKY JUTS JTOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKHX TPYIIIT;

8 B3aMMOCBSI3H OPTaHM3MOB U CPeJIbl OOMTAHUS; €IMHCTBA YEJIOBEYECKUX Pac; He0OOXOUMOCTH
3I0POBOTO 00pa3a KHU3HU, COXpPaHEHHS Pa3HOOOPa3Hsl BUAOB M SKOCUCTEM KaK YCIOBHSI
COCYIIIECTBOBAHUS MPUPOJIHI U YETIOBEUCCTBA

YMeHne KpUTHYECKH OIICHUBATh HH(POPMAIHIO OHOIOTHIECKOTO COACPKaHMS;
WHTEPIPETUPOBATH STHYECKHUE aCTIEKThl COBPEMEHHBIX HCCIEA0BAaHMI B OMOJIOTHH, MEAULIMHE,
OMOTEXHOJIOTHH; PACCMATPHUBATH III00aTBbHBIEC YKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,
(hopMHpOBaTH IO OTHOMICHUIO K HUM COOCTBEHHYIO ITO3UIIHIO

IlepedeHb 3J1eMeHTOB cofiep:kaHusA, NpoBepseMbIX HA EI'D mo 6nosiorum

Kon [IpoBepsieMblil 3IEMEHT COJEpKAHUA
1 buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YUYCHHE

CoBpemeHHast OMOJIOTHSI — KOMIUIEKCHAs! HayKa. bruojornyeckue HayKu U U3ydaeMbie UMH TPOOJIEMBI.
OyHnameHTaNbHbIE, IPUKJIAIHBIC 1 TOUCKOBBIE HAYYHBIE UCCIICIOBaHUs B OMOIOTHH.

11 3HavyeHue OMoIoruu B OpMUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAY4YHO! KapTuHb! Mupa. IIpodeccun,

CBsI3aHHBIC ¢ OMONIOTHel. 3HaueHHe OMOJIOTHH B MPAKTHUECKOHN EATSIILHOCTH Y€JI0BEKA: MEIUIMHE,
CEJIbCKOM XO35IMCTBE, MPOMBIIIIEHHOCTH, OXPaHe TPUPO/IbI

’KuBble cucTeMbl Kak npeaAMET U3y4YCHUS Oouonornn. CBOICTBA JKMBBIX CHCTEM: CANHCTBO XUMHUYCCKOI'O
COCTaBa, AUCKPETHOCTb U LNEIOCTHOCTDL, CJIOKHOCTD U YIIOPAAOUCHHOCTb CTPYKTYPbI, OTKPBITOCTD,
caMOOpraHn3anms, CaMOBOCIIPOU3BCACHUEC, Pa3ApPAXKUMOCTb, UBMCHUYUBOCTDL, POCT U PA3BUTHC.

12 ypOBHI/I OpraHu3aluvu KUBbIX CUCTCM: MOJ'IGKy.]'IHpHBIfI, KJ'IeTO‘IHLIfI, TKaHeBLIﬁ, OpFaHHSMeHHBIﬁ,

MOMYJISIIIMOHHO-BUIOBOM, IKOCHCTEMHBIN (OnoreonieHoTHYecKuii), bnocdepusiid. [Ipomeccsr,
MTPOUCXO/ISAINNE B )KUBBIX crcTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKHU3HB Kak (popma CyIeCTBOBaHUS
MaTepuH

MeTtop! OrosIorHuecKoi Hayku. HaOmoaeHue, naMepeHre, SKCIepuMEHT, CUCTeMaTH3alisl, MeTaaHaJIn3.
ITonsiTne o 3aBUCUMOI U HE3aBUCHUMOMW nepeMeHHoM. [InanupoBanue skcnepumenTa. [locranoBka u

13 npoBepka runote3. Hynesast runoresa. [lonstue Be16opku u e€ noctoBepHocts. Pazdpoc B
Oounonorunueckux qaHHbIX. OTeHKa IOCTOBEPHOCTH MOJMYYSHHBIX Pe3yabTaToB. [[pUYHHbBI HCKaKEHUS
pe3ynbTaToB SKcnepuMeHTa. [loHsTHE CTaTHCTHYECKOTO TecTa

2 KiteTka xax Onosiornyeckasi CUCTEMa

Kietka — cTpykTypHO-(hYHKIIMOHAIBHAS €IMHUTA )KUBOTO. VicTOpHs OTKpBITHS KileTkU. PaboTs! P. I'yka,
A. JleBenryka. Knerounas teopus (T. LlIBann, M. [lneiinen, P. Bupxos). OCHOBHEIE ITOJIOKEHUS
21 COBPEMEHHOU KJIETOUHON TEOPHUHU.

MCTOI[BI MOHCKyHHpHOﬁ U KJIIETOYHOI OHOJIOTHU: MUKPOCKOIINA, XpOMaTOI‘pa(l)I/Iﬂ, 3J'ICKTpO(1)OpC3, METO
MCYCHBIX aTOMOB, I[I/I(l)(l)epCH]_II/IaIIBHOG ]_[CHTpI/I(l)yrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHNC KIICTOK

292 XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U YIIbTpaMUKpPO3JIeMEHThI. Boaa u e€ poib kak
pPacTBOPHTEIS, peareHTa, y4acTHe B CTPYKTyPHUPOBAHUH KIIETKH, TEIIOPETY IAUN. MuHepatbHbIe




BCIICCTBA KJIICTKHU, UX Ouooruyeckas POJIb. Poitb KaTHOHOB M AaHUOHOB B KIICTKE.

Buonornueckue monumMepsl. benkn. AMUHOKHCIOTHBIN cocTaB 0eaK0oB. CTPYKTYpPHI OCITKOBON MOJICKYJIBI.
[lepBuuHas cTpykTypa Oelika, nenTuHas CBsi3b. BTopruHas, TpeTuyHasi, 4eTBEPTHYUHAS CTPYKTYPHI.
Henaryparus. Coiicta 6enkoB. Kitaccudukarus 0enkos. buonornueckue GpyHkimuu 0eiaKoB.

Vr JICBObI. MOHOC&X&pI/IHLI, AucCaxapuibl, OJUrocaxapuabl U oJIrucaxapuabl. O6IIIPII7[ IJIaH CTPOCHUA U
(1)I/I3I/IKO-XI/IMI/I116CKI/IG CBOMCTBa YrijieBoao0B. Bbuonornueckue (byHKHI/II/I YrijieBoa0B.

JIunmuapt. ['napodunsHo-rHApOPOOHEIE cBOMcTBa. Kitaccudukanus nunuaos. Tpurinnepuast,
¢dochomunuasl, BOCKH, cTepouabl. buonoruyeckue pyHkuuu aunuaoB. O0mue cBOWCTBa OMOIOrHIECKUX
MeMOpaH — TeKy4eCTh, CHIOCOOHOCTh K CaMO3aMbIKaHHIO, TIOJTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Ctpoenne nykienHoBbix kucinoT. Hykneoruast. [Ipunmun
kommiemenTapHocTh. [paBuno Yapradda. Ctpykrypa JHK — aBoiinas cnupans. MecToHaxoxxeHNE H
ouonoruueckue ynknuu JJHK. Bugst PHK. ®ynkuuu PHK B kiertke.

Crpoenue monekyibl AT®. Makpospruueckue cBsizu B Mosiekyiie AT®. buonornyeckue pynkiuu ATO.
BoccranoBieHHble iepeHocYKH, UX QyHKINH B KieTke. CeksenupoBanue JJHK.

CrpykTypHas OMOJIOTHS: OMOXUMHUYECKUE ¥ OMO(DU3MUSCKUE UCCISIOBAHUS COCTaBa U POCTPAHCTBCHHOM
CTPYKTYpBI OHOMOJIEKYIT

2.3

Tunsl KIETOK: 3yKapuoTH4ecKas 1 npokapuoruueckas. CTpyKTypHO-()yHKIMOHAJIbHbBIE 00pa30BaHUs
KIIETKH.

Crpoenue npokapuoTHiecKoit kineTku. Kierounas crenka 6akrepuii u apxeil. OCOOCHHOCTH CTPOCHUS
reTepoTpodHOil 1 aBTOTPO(HOM MPOKAPUOTUIECKIX KIETOK. MeCTO U POJIh MMPOKapHOT B OMOIICHO3aX.

Crpoenue u (HyHKIMOHUPOBAHUE SyKapHOTHUECKON KineTku. [I1a3maTinueckas MemOpaHa (Iuia3mMaieMma).
CtpykTypa mia3MaTH4eckoil MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepes3 IIa3MaTHIeCKy0 MeMOpaHy:
naccuBHBIN (M dy3us, odneru€nnas qudy3us), akTUBHBIN (TIEPBUYHBIN 1 BTOPUYHBIN aKTHBHBIN
tpancnoprt). [loxynponunaemocts MeMOpaHnsl. PaboTa HaTpuii-KanneBoro Hacoca. DHIOLUTO3:
MUHOLUTO3, (haronuro3. Dk3ouuto3. Knerounas crenka. CTpykTypa U QyHKIHH KIETOUHON CTEHKH
pacTeHuii, TpruOOB.

Hurornasma. l{urozomns. [utockenet. /[Bmkenne murorasmel. OpraHou sl kKieTku. OiHOMeMOpaHHbIC
OpraHoOW/IbI KIIETKH: SHIoIasMaTudeckas cethb (O11C), anmapat I'oib1Ku, TH30COMBIL, UX CTPOCHHUE U
¢dyskiun. B3anMocBs3b 0lHOMEMOPaHHBIX OPraHOUIOB KiIeTKH. CTpOEHUE TPaHyJIIPHOTO PETUKYIIyMa.
CunTte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ agakuit (arpaHysspHBIiL)
3HI0IUIa3MaTUYEeCKHE peTukyinyM. CekperopHas GyHKIus anmnapara ['onbpku. TpaHCOpT BEIIECTB B
KieTke. Bakyonu pacturensHbIX KieToK. Knetounsrii cok. Typrop.

HOHyaBTOHOMHLIe OpraHouibl KJIICTKU: MUTOXOHAPHWH, IJTACTUABI.

Crpoenue u QYHKIIUM MUTOXOHIPHA U TACTH. [lepBUYHbIE, BTOPUYHBIE W CIOXHBIE TUIACTHIBI
(hOTOCHHTE3UPYIOMINX 3YKAPUOT. XJIOPOTUIACTHI, XPOMOTLIACTHI, JIEHKOIIIIACTHI BBICIIIMX PACTCHHA.

HememOpannbie opranons! knetku CtpoeHue U QyHKIHMY HEMEMOPaHHBIX OPTraHOUIO0B KIIETKH.
Pu6ocomsbl. MukpodunamenTsl. Mpimednsie kieTkd. MukpotpyOouku. Kinetounstit nentp. Ctpoenue u
JIBIDKEHHE )KTYTHKOB U peCHUYEK. MUKpOTpYyOOUKH IIUTOILTa3MBL. LleHTproIs.

Anpo. O6onouka siapa, XpOMaTHH, KAPUOIUIA3Ma, SAPBILIKH, UX CTPOCHUE U PYHKIMH. SaepHbIii
OenkoBblif MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTep(dazHOM siape. benku
XpOMaTHHA — THCTOHBHI.

Knerounsie Bkmouenns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK SYKapHOT (PacTUTENLHON, JKUBOTHOH,
rpubHON)

2.4

AccuMMITSIIUS 1 TUCCUMMIIAIHS — IB€ CTOPOHBI MeTabonn3Ma. THITbl 0OMeHa BeIecTB: aBTOTPO(HBIH 1
reTepoTpoHBINA. YdacTie KUCIopoa B OOMEHHBIX Mpoleccax. JHEpreTHIecKkoe o0ecreueHne KICTKHU:
npeBpameane ATD B oOMeHHBIX Mporieccax. DepMEeHTATUBHBIN XapakTep peakuil KIETOYHOTO




2.5

MeTtabonm3ma. DepMeHTHI, HX CTPOCHUE, CBONCTBA U MexaHu3M zeicTBus. Kopepmenter. Otiamuuns
(hepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTOPOB. belKn-aKTHBATOPHI U OCITKU-UHTHOUTOPEI. 3aBUCUMOCTh
CKOpOCTH (hepPMEHTATUBHBIX PEAKIIUI OT Pa3IHYHBIX (PAKTOPOB.

[lepBUYHBIi CHHTE3 OPraHUYECKHUX BEIIECTB B KieTke. @oTocuHTe3. Poib XJI0pOIIIacTOB B Ipoliecce
(dotocunTesza. CBeroBas u TeMHOBas (a3bl. [IpogykTHBHOCTH poTOCHHTE3a. BiinsiHue pa3auaHbix
(hakTOpOB Ha CKOPOCTH POoTOCHHTE3a. 3HAUECHNE (DOTOCHHTERA.

XeMmocuHTe3. Pa3zHo00Opa3ue opraHn3MOB-XEMOCUHTETHKOB: HUTPH(PHUIUPYIOLUE OaKTepuH,
KeIe300aKTepruH, cepoOaKTeprH, BOIOPOAHBIC OaKTepry. 3HAUCHHE XEMOCHHTE3A.

AmnaspobOHbie oprann3Mbl. Buasl Oposkenus. [IpoxyKTsl OposkeHHS M KX HCIOIb30BAaHHE YETIOBEKOM.
AHa3poOHBIE MUKPOOPraHU3MbI KaK 00BbEKThI OMOTEXHOJIOTUH U BO30OYIUTEIH OONIE3HEH.

A3p06HI>IC OpraHu3Mhbl. OTankl OHEPTETUYCCKOIO oOMmeHa. IloaroToBuTenbHBIN ATam. I THKOIU3 —
6CCKI/ICHOPOHHO€ pacuICIljICHUEC I'TIFOKO3BbI.

Bromornueckoe OKHUCIIEHHE, HITH KIIETOYHOE JAbIXaHHe. POTbh MUTOXOH/IPHI B IpoIieccax OMOJOrHYSCKOTO
okuciienus. [{uknmuueckue peakuu. OxuciurenbHoe Gochopunupopanue. [IpenmyrecTsa aapoOHOTo
myTd oOMeHa BEIIECTB Tepe aHa3poOHbIM. D(H(HEKTUBHOCTH SHEPIEeTHUSCKOT0 0OOMEHa

Peakuun maTprndHOro cuHresa. [IpuHINI KOMIIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CHHTE3A.
Peanmzamus HacnencTBeHHON nHPOpManuuy. | eHeTHYeCKuit Kof, ero cBoicTBa. TpaHCKpHIIINA —
MatpuuHblit cuaTe3 PHK. [TpuHIMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTh, AHTUIIAPaJIIEIbHOCTD,
aCHMMETPUYHOCTh. TpaHcnsus U e€ stanbl. Yuactie TpancnopTHeix PHK B OnocunTese Genka. YcnoBust
ouocunTesa 6enka. KogupoBanue amuHOKHCIOT. Pons prbocom B OnocunTe3e Oernka.

Opranuzaiys reHoMa y IpoKapHoT U 3yKapuoT. Perymnsuys akTHBHOCTH T€HOB Y IPOKapHoT. ['unoresa
ornepona (P. XKako0, XK. Mano). Perynsimust oOMeHHBIX poreccoB B kieTke. KieTounblil romeocTtas.

Bupychl — HekIleTouHbIe (POPMBI XKU3HH U 0OJTUraTHbIC apasuThl. CTPOSHHE MPOCTHIX U CIOMKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTeprodharos.

BupycHbie 3a00neBanus yenoBeka, )XuBoTHBIX, pactenuii. CIIN/, COVID-19, conmansHeie n
MEUIIMHCKYE TTPOOIIEMBI

2.6

Knerounsii uki, ero nmepuonsl u perynsius. Matepdaza n Muto3. OcoOEHHOCTH MPOLIECCOB,
MpoTeKamux B uaTepdase. [loaroroBka KIeTKH K JAeneHuto. [IpecnaTeTnaecKuii (IOCTMUTOTHYECKHIA),
CHUHTETHYECKHI U MOCTCUHTETUYECKUI (IPEMUTOTHUYECKHI) IIEPHOIbI HHTEP(A3HI.

Matpuunstit cuare3 JAIHK — perumukarnust. [punnumne! permukanun JJHK: kommiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIIApalieabHOCTh. Mexanusm perunkanuu JHK. XpomocoMmsl.
Crpoenue xpomocoM. Termomepsl 1 TeoMepasa. XpOMOCOMHBIN HA0OP KIETKH — KapHOTHII. JJUIiIonaHbIH
U TAIUIONIHBII HAaOOpBEI XpOMOCOM. I"'oMoIOrHuHBIE XpPOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Henenue knetkn — MuTO3. CTaquM MUTO3a U IPOUCXOASIINE B HUX Npoluecchl. Tumnsl muro3a. Kapnokunes
1 IUTOKHHE3. bruosornyeckoe 3HaueHne MUTO3a. Perymsius MUTOTHYECKOTO LIUKJIA KIETKH.
[IporpamMupyemas KieToyHasi THOEIb — aronTo3.

QYHKHHOHaHBHaH T'CHOMHMKA

OpFaHI/I3M Kak OMOJOrnYecKas CHCTeMa

3.1

OZIHOK.HGTO‘IHBIC, KOJIOHHMAJIbHBIC, MHOI'OKJIETOYHBIC OPraHU3Mbl U MHOT'OTKAHEBBIC OpraHU3MBI.

DopMbl pPa3MHOKEHHS OPTaHU3MOB: Oecrionoe (BK/IIouasi BEreTaTUBHOE) U 110J10Boe. Buibl 6ecrionoro
Pa3MHOKEHUS: TIOYKOBAHKE, CIOPYISIINA, (hparMeHTanus1, KIIOHUPOBAaHHE.

[TonoBoe pazmuokenwue. [1010BBIE KIETKH, WM TaMeThl. Meiio3. Ctaanm Meiio3a. [loBeaeHne XxpoMocoM B
meitoze. Kpoccunrosep. buonorndeckuid cMbICI Mel03a M TIOJIOBOTO mpoliecca. Meio3 U ero MecTo B
KU3HEHHOM ITHKJIE OPTaHU3MOB.




3.2

3.3

3.4

[IpenzaponsimeBoe pa3suthe. ['ameroreHes y s)xuBoTHBIX. [1omoBbIe sxene3sr. OOpa3oBaHKUE U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHes u oorenes. CTpoeHUE MOJIOBBIX KJIETOK. OII0J0TBOPEHUE H
AMOpPHOHATHFHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OTIOOTBOPEHUS: HAPYKHOE, BHYTPECHHEE.
ITapteHorenes.

WNuauBunyansHoe pa3BuTHe opraHu3MoB (oHToreHe3). Ctaguu SMOpUOreHe3a )KUBOTHBIX (Ha MpUMepe
nsarymkH). pobnenne. Tumsr qpobnerus. OcoO0eHHOCTH IPOOIEHUST MIIEKOMUTAIOMINX. 3apO/IBIIIEBbIC
JUCTKH (TacTPYJIAIUS ). 3aKIa{Ka OPTaHOB M TKaHEeW M3 3apO/IBIIICBhIX IMCTKOB. B3anuMHOe BiIHsHUE
gacTel pa3BUBAIOIIETOCS 3apObIiia (AIMOpHOHATBHAS HHAYKITHS). 3aKiIaKka TUIlaHa CTPOSHHUS )KHBOTHOTO
KaK pe3yJibTaT UepapXUUSCKUX B3aMMOJICHCTBHI reHOB. BiusiHue Ha SMOPHOHATBEHOE Pa3BUTHE
Pa3IUYHBIX (AaKTOPOB OKPYKAIOIICH CPEIBL.

Poct u pa3Butne xuBoTHEIX. [locTamMOproHanbHEI eproa. [IpssMoe u HenpsiMoe pa3BuTHe. PazButne ¢
MeTaMop(o30M y 0ECIIO3BOHOUHBIX U TIO3BOHOYHBIX KHUBOTHBIX. Bronornieckoe 3HaueHne npsMoro u
HETIPSIMOTO Pa3BUTHS, UX PACIPOCTpaHEeHUE B MpUpojie. THUMbl pocTa >KUBOTHBIX. DAKTOPHI PETYIALNN
pocTa KHUBOTHBIX M YenoBeka. CTaguu NOCTIMOPHOHATBHOTO Pa3BUTHA Y )KHBOTHBIX M YEJIOBEKA.
IIepuonb! OHTOrEHE3a YETIOBEKA.

PasmHoxenue u pa3purue pacteHuid. ['ametodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKJIE PACTEHUI.
OO0pazoBaHue CIop B mpoiiecce Meio3a. 'ametorenes y pacrenuii. OmioJoOTBOPSHUE U Pa3BUTHE
pacTUTENBHBIX OPraHU3MOB. [IBOHHOE OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE
ceMeHH. MeXaHU3MBI PeryIsIIUN OHTOT€HE3a Y PACTEHHI U JKHBOTHBIX

Hcropust cTaHOBNIEHUS U Pa3BUTHUS TCHETHKU KaK HayKU. OCHOBHBIE T€HETUUECKUE OHATHUS U CUMBOJIBL.
I'omosiornyHbie XpOMOCOMBI, aJlJIeNIbHBIE T€HBI, aAIbTEPHATUBHbBIC IPU3HAKU, TOMUHAHTHBIA U
PEIECCUBHBIN MPU3HAK, TOMO3UIOTa, IETEPO3UTOTA, YUCTas! JIMHUS, THOPUJIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIC METOJIbl TCHETUKU: THOPHIOJIOTHICCKHIMA, IUTOJIOIMYSCKUH, MOJICKYJISPHO-TCHETUICCKHIA

MounorubpuaHoe ckpemuBanue. [lepsrlit 3ak0H MeHaens — 3aK0H eTnHO00pasns THOPH/IOB TIEPBOTO
nokonenus. [IpaBuio nomuHMpoBanus. Bropoit 3akon MeHnyierns — 3aKoH pacIieryieHUs IPU3HAKOB.
Lluronornyeckre OCHOBBI MOHOTHOPUTHOTO CKpEeIIMBaHus. [ MIoTe3a YMCTOTHl raMerT.

Amnanuzupymomiee ckpeuiuanue. [IpoMexyTodHblif XxapakTep HaclenoBanus. Paciieruienie npu3HakoB
[IPY HETIOJTHOM IOMMHUPOBAHUH.

I[I/IFI/I6pI/II[HOC CKpCUINBAHUEC. TpeTI/Iﬁ 3aKOH MGHI[GJ'IH — 3dKOH HE3aBUCHUMOI'0 HACJICAOBAHWA IPU3HAKOB.
HI/ITOJ'IOI‘I/I‘ICCKI/IG) OCHOBBI ,Z[I/IFI/I6pI/IILHOFO CKpCIINBAHUA.

C]_IGHJ'ICHHOG HaCJICAOBAHUC MTPU3HAKOB. Pabote T. MopraHa. CLICHJ'ICHHOG HaCJICA0BaHUEC I'CHOB,
HapylmeHUC CUCIIJICHUA MCKAY 'CHAMU. XpOMOCOMHaH TCOpUs HACIICACTBCHHOCTHU.

I'enernka moima. XpOMOCOMHLIfI MECXaHHU3M OIIPEACIICHUA 110J1a. AYTOCOMBI 1 I1I0JIOBBIE XPOMOCOMEIL.
I'oMorameTHEIN 1 reTepOFaMeTHLIf;I roj1. I'eneTnueckas CTPYKTYpPa MOJIOBBIX XpOMOCOM. HaCJ'Ie,Z[OBaHI/Ie
MNPU3HAKOB, CLICIUICHHBIX C ITOJIOM.

I'enoTun kak nenoctHasa cucrema. [IneloTponust — MHOXKECTBEHHOE JIeMCTBUE reHa. MHOXECTBEHHBIN
amnenusM. BzaumoneiicTBue HeamienbHbIX reHOB. KoMineMenTapHocTh. Onuctas. [Tonumepust

BsaumoneiicTBue reHoTHIIA U Cpeabl Tpy GOPMHUPOBAHUM (eHOTHIIA. FI3MEHUYNBOCThH IPU3HAKOB.
KauecTBeHHBIE ¥ KOTMYECTBEHHBIE TPU3HAKK. BUIbI NI3MEHUYNBOCTH: HEHACTIEACTBEHHAS U
HAacJIEICTBEHHASL.

MoaudukannoHHas U3MEHUIUBOCTh. Polb cpelibl B hOpMHUPOBAaHMH MOJU(PHUKAIMOHHON H3MEHYHBOCTH.
Hopwma peakunn nprsnaka. Bapuannonsstit psn u Bapuannonsas kpusas (B. Moranucen). CBoiicTBa
MOAU(PUKAITMOHHON M3MEHUYNBOCTH.

I'enoTnnuueckas N3MEHYNBOCTEL. CBOMCTBA F€HOTUITMYECKOH N3MEHYMBOCTH. BUABI TEHOTHITHYECKOMN
M3MEHYMBOCTH: KOMOWHATUBHASI, MyTallHOHHAS.

Kom0OunaTuBHas U3MEHYUBOCTE. MeH03 U OJIOBOM mponecc — OCHOBa KOMOHHATUBHOM H3MEHUHUBOCTH.
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Ponb KOMOMHATUBHOM H3MEHUMBOCTH B CO3JaHHUHU I'CHCTUYCCKOI'O pa3Hoo6pa3H;1 B npeaciax OJHOTO BUAA.

MyTanmoHHas U3MEHYUBOCTh. Bl MyTanuii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHBIE. CTIOHTaHHBIE U
WHAYLIUPOBaHHBIE MyTallU. SIIepHbIe U IUTOIUIa3MaTndeckue MyTauuu. CoMaTu4ecKue 1 MOJI0BbIe
MyTauuu. [Ipu4rHEl BO3HUKHOBEHUS MyTalluii. MyTareHsl 1 uX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO Mporecca. 3aKOH TOMOJIOTHUECKHX PSAAOB B HACIeACTBeHHOM n3MenuuBoctu (H.U.
Bagunos). BHesinepHast ©3MEHUYHMBOCTh M HACJIEACTBEHHOCTh

Kapuotumn genoBeka. MexayHapoaHas mporpaMma MccieI0BaHus TeHoMa YeloBeKka. MeToap! n3ydeHust
TCHETUKH YEJIOBEKA: TeHEAIOTHYCCKUA, OJTM3HEIIOBBIH, IMTOTCHETUYCCKUH, TOMYIISIIIMOHHO-
CTaTUCTUYECKUI, MOJIEKYJIIpHO-TeHeTHYeCKUi. COBpeMEHHOE OMpe/eCHIE TEHOTUIIA: TIOTHOTCHOMHOE
CEKBEHUPOBaHNE, TCHOTUIIUPOBAHKE, B TOM unciie ¢ moMolbo [11[P-ananusza. Hacnencteennsie
3a0o0JieBaHus YeIoBeKa. | 'eHHbIC U XPOMOCOMHBIC 00JIe3HH YesloBeKa. bone3nu ¢ HacieICTBeHHOM
MIPEAPACITONIOKEHHOCTRIO. 3HAUCHIE METUIIMHCKONW TeHETHKH B TIPEIOTBPAIICHUN U JICUSHUH
FeHEeTHYeCKUX 3a00seBaHmi yeoBeka. CTBOJIOBEIE KIIETKU

3.6

3.7

JomecTHKaIus U CeNeKIus. 3apoKICHUE CeNIeKINH 1 qoMecTrkanuu. Yuenue H.. BaBunoga o nienTpax
MPOUCXOXKICHHUSI U MHOT0OOPa3ust KyJIbTYPHBIX pacTeHHU. POJb celleKIny B CO3JaHUU COPTOB PACTEHHUH U
opoJ KUBOTHBIX. COpT, MOpoJa, TaMM. 3aKOH TOMOJIOTHYECKHX PAIOB B HACIEACTBEHHOM
n3menuyrBocty H.W. BaBuiosa, ero 3HaueHue /Il CENEKIIMOHHON pabOThI.

MeTo/1bI CeNIeKIIMOHHOM pa0oThl. FICKyCCTBEHHBINM 0TOOP: MacCOBBIM U MHAUBUYAIbHBIN. DTaIlbI
KOMOMHAIIMOHHOH ceneKIuu. VicnblTaHue MPOU3BOIUTENCH 10 MOTOMCTBY. OTOOp 10 TEHOTHITY C
TTOMOIIIBIO OIIEHKH (PEHOTHUIIA IOTOMCTBA 1 0TOOp TI0 TEHOTHITY ¢ ToMoIIbio ananm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIMOHHON paboThl. PainanoHHbIH 1 XUMUYECKHI MyTareHes
KaK UCTOYHUK MyTalui y KyJIbTypHBIX ()OPM Oprann3MoB. M cronb30BaHne TeHOMHOTO PelaKTUPOBAHUS U
MeTonoB pekoMOnHanTHBIX JJHK 11t monmydyenus ncxogHoro MaTepuaia 1Jis CEJICKINU.

[Tomyuenune nomuruion10B. BHyTpuBH0Bas THOpUAN3AIM. bIU3KOPOACTBEHHOE CKPEIIMBAHUE, HITH
uHOpuAMHT. HepoacTBeHHOE CKpellBaHKue, WK ayTOPUAMHT. ['eTepo3rc U ero npruurHbL.
Hcnons3zoBanue rereposuca B ceneknun. Otnanénnas rudpuausanus. [Ipeogonenne 6ecrioaus
MEXBUIOBBIX THOpUIOB. JIOCTIKEHUS CENEKITUU PACTEHUN U )KUBOTHBIX

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE H TKAHEBBIE KYJITYPbI, MUKPOOPTaHU3MBI, HX
XapakTepucTuka. TpaauiuoHHass OHOTEXHOJIOTHUS: XJIeO0TICUeHHE, TOTyYeHNE KUCTIOMOJIOYHBIX
MPOAYKTOB, BHHOIere. MukpoOuonorndeckuii cuate3. OOBEKThl MUKPOOHOIOTHYECKUX TEXHOIOTHH.
[IpousBoacTBO Oeska, aMUHOKHUCIIOT U BUTAMHHOB. VICKyCCTBEHHOE OIIIIOAOTBOPEHHUE. PEKOHCTpYKIHS
SIMIIEKJIETOK U KJIIOHNPOBAaHUE JKUBOTHBIX. METOM TPaHCIUIAHTALNH AJEpP KIETOK.

XpoMocoMHasl ¥ TeHHast HHKeHepHst. ICKycCTBEHHBIN CHHTE3 TeHa U KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX
JHK. JlocTmxeHus v mepcieKTUBBI XpPOMOCOMHOI M TeHHOM HHXeHepur. MeanIMHCKNE ONOTEXHOIOTHH.
Hcnonp3oBaHue CTBOJIOBBIX KJIETOK

Cucrema n MHOI‘OO6pa3I/IC OpraHUYCCKOro Mmupa
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buonormueckoe paznoodpazue oprannzMoB. COBpeMeHHass CUCTEMa OpraHrdecKoro Mupa. [IpuHIunms!
Kkimaccudukanun opraHu3MoB. OCHOBHBIE CHCTEMATHIECKHE TPYTIIHI OPTaHU3MOB.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIHPHOCTH OTHOKIETOYHBIX OPraHn3MoB. baktepun, apxen,
OJTHOKJIETOYHBIE TPUOBI, OHOKIIETOYHBIE BOJOPOCIH, APYTHE MPOTHUCTHL. KooHMaIpHBIE OPTaHU3MBI.
JIBr>KeHHE OHOKIIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. 3alluTa y
OJTHOKJIETOYHBIX OPraHU3MOB. Pa3ipa’)kuMoCTh y OTHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

MHorokJieTouHbie pacTeHus. B3auMocBs3b 4acTel MHOTOKJIETOUHOTO Oopranu3Ma. TkaHu, OpraHbl 1
CHUCTEMBI OPTaHOB MHOTOKJICTOYHOTO opranm3Ma. OpraHu3M Kak eauHoe 1enoe. Tkanu pacteHuid. Tums
pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHAas, TOKPOBHAS, IPOBOASIIIASI, OCHOBHAS, MEXaHUICCKAs.
OcobeHHOCTH CTpOCHUS, (GYHKITHI M PACITOIOKCHIS TKaHEH B opraHax pacTeHUIH




4.3

BereratuBHbIe U TeHepaTUBHBIE OpraHbl pacTeHUH. OyHKIIMU OPraHoB U CUCTEM opraHoB. Kapkac
pacTeHui. J[BHKEeHIE MHOTOKJIETOUHBIX pAaCTEHUH: TPONU3MBI U HacTuu. [lornomnienre Boasl,
YTJIEKUCIIOTO T'a3a 1 MUHEPAIBHBIX BEIIECTB pacTeHUsMU. Jlpixanue pacrenuit. nddysus ra3os gepes
MTOBEPXHOCTH KJIETKH. TpaHCTIOPTHBIE CHCTEMBI pacTeHuil. Beinenenne y pactenuii. 3amura y
MHOTOKJIETOUHBIX pacteHnid. KyTtukyma. CpencTBa HacCHBHON M XUMHYECKOW 3aITUThl. DUTOHITH/IEI.

Pa3znpaxxuMoCTh M peryisinus y opraHu3MoB. Pa3ipakuMoCTh U peryisinus y MHOTOKJIETOYHBIX PaCTEHHM.
PocToBEIe BemecTBa 1 X 3HAYCHHE
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MHOrOKJIeTOYHBIE )KMBOTHEIC. B3aMMOCBS3b YacTe MHOTOKJICTOYHOI'O OopraHusma. TKaHI/I, Oprasbl 1
CHUCTCMbI OPraHOB MHOT'OKJICTOYHOI'O OpraHu3Mma. OpFaHI/I3M Kak eauHoe 1enoe. I'omeoctas. Tkanu
’KMBOTHBIX M 4Y€J0BEKa. THUIIBI )KUBOTHBIX TKaHCH: SIIUTCIMaJIbHasA, COCANHNUTCIIbHAsA, MbIIIICYHAasi,
HEpBHa4. Ocobennoctu CTpOCHMN, (bYHKLII/Iﬁ " pacCIIOJIOKCHUA TKaHEH B OopraHax JXUBOTHBIX U YCJIOBCKA

OpraHbl ¥ CHCTEMBI OPTAaHOB JKUBOTHBIX. DYHKIIMN OPTaHOB M CUCTEM opraHoB. Omopa Tena OpraHn3MOB.
CkeneTsl OJTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX JKUBOTHBIX. HapykHbI 1 BHYyTpeHHNH cKenet. CTpoeHue u
THUNBI COeTUHEHHUS KOCTEH.

JIBrmkeHre MHOTOKIIETOYHBIX )KUBOTHBIX. [InTaHMe )KUBOTHBIX. [IMTaHNe TO3BOHOYHBIX JKUBOTHBIX.
Jpixanue xuBoTHBIX. KoxHOe npixanue. JKabepHoe u IEroyHOE JbIXaHHUE.

JpIxaHre N03BOHOYHBIX KUBOTHBIX. DBOIIOIUOHHOE YCI0KHEHUE CTPOCHHUS JIETKUX MMO3BOHOYHBIX
JKUBOTHBIX. J{pIXaTeapHas CUCTEMA YesloBeKa. MeXaHU3M BEHTWISILIMY JIETKUX Y OTUL U MICKOIUTAIOLINX.
TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPT BEIIECTB Y )KMBOTHBIX. KpoBeHOCHast cucTema u eé
opranbl. KpoBeHOCHas crcTeMa M03BOHOYHBIX )KUBOTHBIX. Kpyru kpoBooOpaiiieHusi. DBOITIOIMOHHBIC
YCIIOKHEHUS CTPOSHHUSI KPOBEHOCHON CHCTEMBI IO3BOHOYHBIX KUBOTHBIX. BhIIeNIeHNe y OpraHu3MOB.
Brinenenue y sxuBoTHBIX. COKpaTUTEIbHBIC Bakyou. Opradsl BeiaeneHus. CBs3b MOJIOCTH Tela ¢
KPOBEHOCHOU U BBIACIUTEIBHON cUCTEMaMHU. BhlieieHre y MO3BOHOYHBIX )KUBOTHBIX. 3alllUTa y
MHOT'OKJIETOYHBIX KUBOTHBIX. IIOKPOBBI U UX MTPOU3BOIHEIE.

PazapaxxuMocCTh U peryssiuus y OpraHu3moB. Pa3apakuMoCTh y OJTHOKJIETOUHBIX OpraHu3MOB. TakCHCBHI.
Pa3npaxxnuMocTb M perynsinus y MHOTOKJIETOUHBIX pacTeHU. POCTOBEIE BellecTBa M X 3HAUYEHUE.

HepBHas cuctema 1 pediekTopHas perymsius y MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHast cucrema u eé
OTJIENbI. DBOJIOIMOHHOE YCI0KHEHHE CTPOSHHSI HEPBHOM CHCTEMBI Y )KUBOTHBIX.

PazpaboTka anropuT™MoB 1 iporpaMm Jutst 3PPEeKTHBHON HYHKIIMOHAILHOW aHHOTAI[H T€HOMOB,
TPaHCKPHUIITOMOB, IPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, PACTCHHUH, )KUBOTHBIX M YeJIOBEKa

OpFaHI/ISM YCJIOBCKA U €ro 310POBbEC

5.1

5.2
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OpraHbl ¥ CHCTEMBI OPraHOB uesioBeka. OT/Ieibl TOJIOBHOI'O MO3T'a TTO3BOHOYHBIX )KUBOTHBIX. Pediekc u
pediekTopHas nyra. be3ycinoBHbIe U yciIoBHBIE peduiekchl. ['yMopasbHas peryJsisius U SHI0KPHUHHAS
CHCTEMa )KMBOTHBIX U uesioBeka. JKese3bl 3HAOKPUHHON CUCTEMBI U UX TOPMOHBI. [[elicTBuE TOPMOHOB.
B3anmocBs3p HepBHOU U 3HIOKpUHHON cucTeM. | unoranamo-runodusapHas cucrema. Pednexc u
pedrnexTopHas nyra. be3ycinoBHbIE U YCIOBHEIE peduIeKCh

3amuTa opranu3ma ot Oosesnell. iMmmyHHast cuctema yenoBeka. KieTouHsli 1 ryMopanbHBINA
UMMYHHTET. BpoxkiEHHBIHN, TpuoOpeTéHHBIN crienuduieckuii IMMyHUTET. TeopHst KIOHATLHO-
cenektuBHOTO MMMyHHTeTa (I1.Dpnmx, ®.M.bepnert, C.Tonerasa). BocnanutensHbie OTBETHI OpTraHU3MOB.
Ponp BpoXAEHHOTO MMMYHHTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BaHUI

KposenocHas cucrema u e€ opransl. Cepliiie, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru KpoBoOOpaIieHusl.
Pabora cepaia u e€ perynsnus

5.4

Hpixanue yenoBeka. Auddy3us ra3op uepes MOBEPXHOCTh KIETKH. JlpIXaTeIbHas CHCTEMa YeJI0BEKa.
JlpIxaTenpHast HOBEPXHOCTh. Perymsnus neixanus. JprxaTebHble 00BEMBI

5.5

HI/IH_ICBapI/ITCHI)HaH CUCTEMaA YCJIOBCKA. OT,IIeJII)I IMUIIEBAPUTECIIBHOT'O TPAaKTa. HI/IH_ICBapI/ITCJILHI)Ie KCIIC3EI.




BHYTpI/IHOJ'IOCTHOC " BHYTPUKIICTOYHOC MUILICBAPCHUC

5.6

[ToxpoBs! 1 ux npousBoansie. Opransl Beigenenus. [loukn. Ctpoenue u GyHKIIMOHNPOBaHUE HEYPOHA.
@unpTpanys, ceKkpenns 1 00paTHOE BCaChIBAHNE KaK MEXaHU3MBI paOOTHI OPTraHOB BBIACICHHUSL.
O6pazoBaHue MOYH y YeTTOBEKa

5.7

JIBmkeHUe YeoBeKa: MblleyHas cuctema. CKelleTHbIE MBI U UX paboTa. CTpOSHUE U TUIIBI
COeIUHEHUS KOCTEN

Teopwust sBomIONMN. Pa3BuTHE )KU3HU Ha 3eMIle

6.1

6.2

OpomonnonHas Teopus Y. lapeuna. [Ipeanockuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4Has
nearenbHocTh Y. JlapBuHa.

HBI/DKYHII/IG CHJIBI 3BOJIOIIMH BUOB I10 4. I[apBI/IHy (BI)ICOKa}l HUHTCHCUBHOCTL PAa3MHOXKCHUA OPTraHU3MOB,
HacCJICACTBCHHAs N3MCHYNBOCTD, 60p1;6a 3a CyHICCTBOBAHUEC, €CTECTBECHHBIN U I/ICKyCCTBCHHLII;'I OT60p),

Odopmnenne cunteTndeckoi Teopuu 3Bomoun (CTD). Helitpanshas Teopus sBomonnu. CoBpeMeHHas
9BOJIIOIIMOHHAS OMOJIOTHA. 3HAUCHHUE IBONIONMOHHON TeOpuH B (POPMUPOBAHUH €CTECTBEHHO-HAYTHOM
KapTHHBI MHpa

[omynsms Kak sneMeHTapHas equHuIa 3Boond. CoBpeMEHHbIE METObI OLIEHKH T€HETHYECKOTO
pa3HooOpa3us U CTPYKTYphI omy sy, M3MeneHune reHooH1a MOMyJISLUH KaK 3JIEMEHTapHOE
SBOIIONIMOHHOE SIBICHUE. 3aKOH reHeTndeckoro pasHoBecus Jx. Xapnau, B. BaitaOepra.

OnemeHTapHbBIE PAKTOPHI (IBUKYIIIE CHIIBI) SBONIFONINK. MyTaninoHHBIH nporecc. KomOnHaTrBHAS
M3MEHYHNBOCTS. [[peii reHoB — ciyvaifHble HeHANIPaBICHHBIE H3MEHEHHUS YaCTOT aJUieNiel B TOMyJISIUSX.
O¢ddexT ocHOBaTens. Murpanuu. M3onsamus monyssimii: reorpadudeckas (TpoOCTpaHCTBEHHAS),
Ouosoruueckas (pernpoayKTUBHAS).

EcrecTBeHHBII 0TOOP — HANPABIISAIOMU (hakTop dBOIONMH. DOPMBI €CTECTBEHHOTO 0TOOPA: ABMKYIIHH,
CTaOMIM3UPYIOMINNA, pa3phIBAOIINH (qu3pynTHBHBIHN). [lomoBoii oTOop.

[Iprcnoco6IeHHOCTh OPTaHU3MOB KaK pe3yJbTaT MUKPO3BOJIIONH. BO3HUKHOBEHNE TPUCTIOCOONEHUH Y
opranu3mMoB. ApoMopdo3bl U uauoanantaunu. [Ipumepsl npucnocobieHuid y OpraHiu3MOoB.
OTHOCHTENIBHOCTh IPUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumoodpasoBanue kak pe3ynbTaT MUKPO3BOIONUH. H3omsims —
KITI04eBO#l (hakTop BuA000pazoBanus. [IyTu 1 criocoObl BUIO0OOpA30BaHUS: AJTONATPUUECKOE
(reorpaduueckoe), CUMIIATPUYECKOE (IKOJIOTHUECKOE), «MIHOBEHHOEY (ITOJIMILIONIU3AIINS,
rudpuanzanus). JNMuTenbHOCTh SBOJIIOIIMOHHBIX MTPOIECCOB.

MexaHu3mbl popMUpPOBaHUS OMOJIOTHYECKOTO pa3HOO0pasusl.

Poub 3BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOIOB COXpaHEeHHUS OMOpa3HOOOpasusl.
MUKpOIBOITIONHS U KOIBOIONHS MAPA3UTOB U UX X035eB. MexaHu3Mbl ()OPMUPOBAHUS YCTOWIHBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEel

6.3

MeToap! U3y4eHHSI MAKPOIBOIONUH. [laieoHTOIOTHYECKHE METOIBI U3yUCeHUS dBOIONNH. [lepexonabie
(hopMBI 1 HUITOTCHETHIECKUE PSTBI OPTAHU3MOB.

Buoreorpaduueckue MeTo bl U3yueHHs dBoonuu. CpaBHeHue GiIopbl U GayHbl MATEPUKOB M OCTPOBOB.
buoreorpadudeckue o01acTu 3eMiau. BUABI-D)HIEMIKH U PETUKTEHIL.

OMOPHOIOTUYECKUE U CPABHUTEIILHO-MOP(OIOrMUECKUE METOIbI H3YUCHHUS DBOJIONNH. [ eHeTUYeCKHEe
MEXaHHM3MBbI BOJIFOI[MM OHTOI'€HE3a U HOSBICHMS SBOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHbBIE U
aHAJIOTUYHBIC OpPraHbl. Py TMMeHTapHbIC OPraHbl U aTaBU3Mbl. MOJIEKY/ISIPHO-TEHETUYECKUE,
OMOXMMHUYECKUE U MATEMAaTHIECKUE METOJIbI U3YUCHUS IBOIOIUH. ['oMomornynbie reHsl. CoBpeMeHHbBIE
METO/TbI TIOCTPOCHUS (PUIIOTCHETHYSCKUX JIEPECBHEB.

XpOMOCOMHLIC MyTallid U SBOJIIOIUA T€HOMOB.




OO0mue 3aKkoHOMEpHOCTH (TIpaBuIIa) BOIOIMH. HeoOpaTuMOoCTh SBOIONNU. AJTAalITUBHAS PaTUAIIHSL.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLINU

6.4

Hayusnble rumnoresbl IpoUCX0XASHHS KU3HU Ha 3emie. AGuoreHes u nancrnepmus. JloHay4Hble
MIPEICTABICHUS O 3apOXKACHUM KHU3HHU (KpeallMoHU3M). [ nroTe3a moCTOsIHHOTO caM03apOXKICHNUS JKU3HU U
e€ onpoBepkenue onsitamMu ®@. Penn, JI. Cnannanuanmy, JI. ITactepa. Ipouncxoxaenne KusHu U
acTpoOuosorusi.

OcHOBHBIE dTanbl HeOpraHNIecKo# 3Bororun. [ limaneTapHas (reomorudeckast) SBOIIOIIS. X UMHUIecKas
aBoIONIUs. AOMOTEHHBIN CHHTE3 OpraHMYECKUX BellecTB u3 Heopranmdeckux. OnbitT C. Mumnepa u I
Opu. O6pazoBanue noianMepoB u3 MoHomepoB. KoanepBarnas runotesa A.M. Omapuna, rumnoresa
nepBuuHOro Oynnona Jlx. Xomnneiina, renerndyeckas runoresa I'. Mémnepa. Pubozumer (T. Uek) u
runote3a «mupa PHK» V. 'unbepra. @opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIICTKH.

I/ICTOpI/IH 3emiu u METOABI et HU3y4YCHHA. Hckomaembie OpPraHn4cCKUC OCTAaTKHU. FCOXpOHOJ’IOFI/IH ueé
MCTOJHI. OTHOCHTEIBHAS U a0COIIOTHAS T€OXpPOHOJIOTHA. FeOXpOHOHOFI/I‘{eCKaH IIKaja: 50Hbl, pPbI,
TNEPUOabl, SIIOXH.

HauanpHbie 3Tansl opraHudeckoi 3Boronuu. [losBiieHrne 1 HBOTIOIHS TEPBBIX KICTOK. DBOIOIIH
MeTtabonu3Ma. Bo3HukHOBeHHE TIepBBIX SKocucTeM. CoBpeMeHHbIE MUKPOOHbIC OUOIIIIEHKH KaK aHaJior
nepBbIX Ha 3emiie coobmiecTB. CTpomMatonuthl. [IpoKaproOTh 1 3yKapHOTHI.

[Tpoucxosxnenne sykapuoT (cuMOHOreHes). DBOIIOLMOHHOE IIPOUCXOXKIeHHE BUpYycoB. [Iponcxoxaenne
MHOT'OKJICTOYHBIX OPIraHU3MOB. Bo3HukHOBEHNE OCHOBHBIX TpyI1iin MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl IBOJIIOIUY BBICIIUX pacTeHuid. OCHOBHBIC apoMopd0o3bl pacTeHuid. Bbixoa pacteHuil Ha
cyury. [losiBneHue cropoBbIX pacTeHUI U 3aBoeBaHKEe UMHU cyliu. CeMeHHble pacTeHus. [Ipoucxoxaenue
LIBETKOBBIX PACTCHUM.

OCHOBHBIE STarbl HBOJIOIHHN KUBOTHOTO Mupa. OCHOBHEBIE apoMOp(]o3bl KUBOTHBIX. BeHckas dayHa.
KeMmOpwuiickuii B3pbIB — TIOSIBIICHUE COBPEMEHHBIX THIOB. [IepBbie XOp0BbIe )KUBOTHBIC. JKHU3HB B BOJIE.
OBosronus 03BOHOYHBIX. [Iponcxoxxaenne ampuduit u pentunuid. IlponcxoxaeHne MISKOMUTAIOMINX U
ntuu. [Ipuanun kimogeBoro apomopdosza. OcBoeHue 6ecri03BOHOYHBIMH U ITO3BOHOYHBIMH KUBOTHBIMH
CyILH.

Pa3Burtne xu3HM Ha 3eMIie 110 3paM U NEPUOJaM: apXel, MPOTEPO30M, Nae0301, Me3030M, KaHO30H.
OOmias xapakTepuCTHKa KJIMMAaTa U Fe0JIOTHYECKUX IpoLeccoB. [losBieHne U pacBeT XapaKTepHbIX
OpPTraHU3MOB. YTJIe0Opa30BaHUE: €ro YCIOBHS U BIMSHUE Ha Fa30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 3KOJIOTHYECKHE KPU3UCHI TPOLLIOro. [IpHUMHbI U CIIeACTBHUSI MACCOBBIX
BbIMHpaHuil. COBpEMEHHBIN 3KOJIOTHYECKUN KPU3UC, €r0 0COOCHHOCTH

6.5

Paznenst u 3anaun anTponoiorun. Meroas! antpornosiorui. CTaHOBIEHHE TPeACTaBICHUN O
IIPOUCXOXKICHUHN YCTIOBEKA. COBpeMeHHBIe Hay4YHbIC TCOpPHHU.

CxozcTBO 4enoBeka ¢ KUBOTHBIMU. CUcTeMaTHdecKoe MOJI0KeHue uenoBeka. CBUIETEeNbCTBA CXOICTBA
YeNoBeKa C KHUBOTHBIMH: CPABHUTEIBHO-MOP(OIOTHIeCKUE, SMOPHOIIOTHYECKHUE, (PUIHOIIOTO-
OnoxuMuyecKkue, moseaeHyeckne. OTINYHS YeTOBeKa OT KUBOTHBIX. [IpsIMOX0XKIEHIE 1 KOMILIEKC
CBSI3aHHBIX C HUIM MPHU3HAKOB. Pa3BHUTHE TOIOBHOTO MO3Ta M BTOPO CUTHAJIBHOW CHCTEMBI.

JBmxymue cuibl ((hakTophl) aHTPOTIOTeHEe3a: OMOJIOTHYeCcKue, coruanbHbie. COOTHOIIEHNE
OHMOJIOTMYECKUX U COLMANBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaIMM aHTPOTIOTeHEe3a. ABCTPAJIOMUTEKH — ABYHOTHE MPEAKH J0AeH. UemoBeK yMemnblIid,
IIEPBbIE U3rOTOBJICHUS OpYyIuii TpyAa. UesoBek NpsMOXOASLINI U EPBBIA BBIXOJ JHOJEH 3a IIPEIEbl
Adpuknu. Yenosek reifaensoeprckuii — o0muil mpenok HeaH 1epTaIbCKOTO YeTOBeKa 1 YeJIOBeKa
pasymHoro. YenoBek HeaHIEPTaIbCKUI KaK BU/I JIIOJIEH XOJIOJHOTO KiinMaTa. YenoBek pa3yMHbI
COBPEMEHHOT'0 THMA, JIEHUCOBCKUI Ye0BEK, OCBOCHNE KOHTHHEHTOB 3a IpeaenamMu AQpuky.

OBOJTIONHS COBPEMEHHOTO YeJI0BeKa. ECTeCTBEeHHBIN 0TOOD B MOMYJISANINAX YelIoBeKa. MyTaIrlMOHHBII
rpotiecc u nmomumopdusM. [lonmynsoHHbIe BOJHEL, Apeiid) TeHOB, MUTpaIus 1 «3(peKT ocHOBaTENs» B




NOIMYJIAIUAX COBPEMCHHOI'O YCJIOBCKA.

Uenoreueckue packl. [lonarue o pace. bonbiue pacer: eBporieoniHas (eBpa3uiickas), aBCTpajo-
HErpouIHas (3KBATOpUAIbHAS), MOHTOJIOUIHAS (a3UaTCKO-aMepUKAHCKas ). BpeMs u myTu pacceneHus
YelioBeKa 1o ianete. EauHCTBO yenoBeueckux pac. HaydHas HECOCTOATENBHOCTh pacu3Ma.
[IpucnocoOIeHHOCTh YelIOBEeKa K Pa3HBIM YCIIOBUSAM OKPYXKaloIiel cpe/bl. Bivsiaue reorpadudeckoit
cpenbl U npeiida reHoB Ha MOp(OIoTHIO U (PU3HOJIOTHIO YeIOBEKa

DKOCHUCTEMBI U MpUCYIIHUE UM 3aKOHOMEPHOCTU

7.1

7.2

7.3

Pazgens u 3aJa4M OKOJIOT'UH. CBSI3b KOJIOTHH C APYTMMU HaAYKaMU.

Metonst sxonoruu. [loneBbie HaOMIOIEHUS. DKCIICPUMEHTHI B 3KOJIOTHH: IIPUPOJIHBIC U JIA0OPATOPHEIE.
MonenupoBaHue B 3K0JIOTUH. MOHUTOPUHT OKPYKAOIIEH CPEIbl: JIOKAIBHBIN, PETUOHATBHBIN H
rII00AIBLHBIN

Oxonorndeckue (PaKTOphl U 3aKOHOMEPHOCTH UX AercTBHs. Kitaccudpukarys SKoIornIeckux (pakTopos:
abnoTnveckue, OMOTHYECKHE, aHTpornoreHHbie. OOIIHe 3aKOHOMEPHOCTH JICHCTBHUS SKOJIOTUICCKUX
¢akropos. [Ipasmwio muaumyma (K. [Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOUOHTHBIC H
CTEHOOMOHTHBIC OPTaHU3MBI.

Aobunorndeckue (aktopbl. CBeT Kak dkonorndeckuil pakrop. JlelicTBre pa3HBIX yUaCTKOB COTHEYHOTO
CIICKTpa Ha OpraHU3MBbI. DKOIOTrNYECKHUE TpyIIIbI paCTCHI/II\/'I 1 J)KUBOTHBIX IO OTHOHICHHUIO K CBCTY.
CurnanpHas poisib cBeTa. POTONEPUOTU3M.

Temnepatypa kak 3xonorudeckuii ¢pakrop. [eiictBre TemmnepaTypsl Ha opraHu3mbl. [lodkunoTepMHbIe 1
rOMOMOTEpPMHBIE OpTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHHU3MBI.

BnaxxaocTs Kak axonorudeckuit ¢akrop. [Ipucnocobnenns pacTeHuil K moanep>KaHIio BOJHOTO OaaHca.
Knaccudukaius pacTeHuid 10 OTHOIICHUIO K Bojie. [Ipucioco0IeHNs KUBOTHBIX K H3MCHEHUIO BOJHOTO
pexuma.

Cpensl 0OUTaHUsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/1yIIIHAS, IOYBEHHAsI, TTTyOMHHAs! [TOIIOYBEHHAS,
BHyTpHOpranuzMeHHas. DU3NKo-XUMHUECKHE OCOOCHHOCTH Cpel OOUTaHUSI OPraHU3MOB.
[IpucnocoOneHust OpraHu3MOB K KH3HU B Pa3HBIX Cpefax.

buonornueckue putmsl. BHemHue u BHyTpeHHNE pUTMBI. CyTOYHBIE M TONUYHBIE PUTMBI.
[prcnoco6eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHI YKHU3HU.

Xuznennsie popmbl opranu3moB. IloHsTre o xu3HeHHOH hopme. XKusHeHHbIE POPMBI pacTeHUH:
JIepeBbsl, KyCTaPHUKHU, KYCTapHUIKH, MHOTOJIETHHE TPaBbl, OHOJIETHUE TPaBbl. JKu3HeHHBIE POPMBI
KUBOTHBIX: TUAPOOHOHTHI, T€OONOHTHI, a9pOOHOHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HH.

bruotnyeckue gaxropel. Bunsl 0MOTHYECKHX B3aMMOACHCTBUM: KOHKYPEHLUS, XUIIHUYECTBO, CHMOHO3
ero opmel. [Tapa3utusm, Koorepamus, MyTyalIn3M, KOMMEHCAITH3M (KBapTHPAHTCTBO, HAXJICOHUYECTBO).
Herpoduyeckue B3anmopeiicTBus (Tonnueckue, Gopudeckue, padbpuueckre). 3Ha4YeHHE OMOTHUECKIX
B3aMMOJCHCTBUMN /ISl CYIIIECTBOBAHUS OPTaHU3MOB B cpenie oOuTanus. [IpuHIIMT KOHKYPEHTHOTO
HCKITIOYCHHS

DKOJOTHYECKHE XapaKTepUCTHKH monyJsaiun. [lomynsnus kak Ouonoruveckas cucrema. Poib
HEOJIHOPOJTHOCTHU CPEeJIbl, PU3NIECKUX 0APHEPOB M OCOOCHHOCTEH OMOIOrHH BUJIOB B (HOPMUPOBAHUU
MIPOCTPAHCTBEHHOHN CTPYKTYPhI MOy isiiuii. OCHOBHBIE TIOKa3aTEH MOITYJISIINH; YUCICHHOCTb,
IJIOTHOCTh, BO3PACTHAS U TI0JI0Bast CTPYKTYpa, POXKIAaeMOCTb, IIPUPOCT, TEMIT POCTa, CMEPTHOCTD,
MUTpaLusl.

JKkosoruyueckas CTpykTypa nomyssnui. OleHKa YHCIeHHOCTH NOMYJISInd. [IMHaMUKa MOYJISIH U e€
perynsiims. BUoTHYECKUI OTEeHIMAN oMy sy, MoJieTupoBaHre TUHAMUKY Tomyisiiun. Kprusbie
pOCTa YUCICHHOCTH MOy siuny. KpuBble BEDKUBaHUA. Perynsamus 4ucIeHHOCTH MOMyJISIUA: POIb
(aKTOpOB, 3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTU. DKOJOTHYECKHE CTpaTeruy BUIOB (r- u K-
CTpaTeryH).




7.4

[Monsitue 06 3KxoNoruveckoit Humie una. Mecrtooouranue. MHOTOMepHast MOJIETh SKOJIOTHUECKON HUIIH
Ix.M. Xatuuncona. Pasmepsl axonorudeckoi Huiu. [loTeHmansHas U peadn3oBaHHAs HUIIM.

BI/I):[ KakK CUCTCMa HOHyJ’IHHHﬁ. ApeanLI BUIOB. Buasl 1 uX )XU3HCHHBIC CTpaTeruu. 33KOHOMepHOCTI/I
IIOBCACHUS U MI/II‘paHI/Iﬁ JKUBOTHBIX. bronornueckne HHBa3uu JYKEPOAHBIX BUI0B

CoobmiecTBa oprann3MoB. buorieHos u ero cTpykrypa. CBsI3u MKy OpraHn3MaMy B OHOIICHO3E.
OxocucTtema Kak oTKpbITas cuctema (A.Jx. Terncnn). @yHKIHOHATBEHBIE OIOKH OPTaHU3MOB B
9KOCUCTEME: TIPOJYICHThI, KOHCYMEHTHI, peylieHThl. Tpoduyeckue yporHu. Tpodudeckue menu u cety.
Abuoruueckue 0J10ku 3kocucTeM. [1ouBbl 1 Wikl B 3kocucTeMax. KpyroBopoT BeliecTs U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE MTOKa3aTeIH YKOCHCTEMBbI. bruoMacca 1 IpoayKIys. DKOJIOTHYSCKUE MTUPAMUJIbI YUCET,
O0romMacchl M SHEPTHU.

HamnpasrieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccHu. llepBuuHbIe 1 BTOPHUYHBIE CYKLIECCUH U
WX MIPUYHHBL. AHTPOTIOTeHHBIE BO3JCHCTBH Ha cyKieccut. KimmMakcHoe coobmectBo. bruopaznoobpasue
Y TIOJIHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupozanbie sKOCUCTEMBI. AHTPOIIOTEHHBIE 3KOCUCTEMBL. ArposkocucTeMa. ArporeHnos. Pazmuums Mexay
AHTPONOT€HHBIMH U TIPUPOAHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackast diopa u hayna.
CuHaHTponH3anus ropockoit GayHsl. bromornueckoe u X03HCTBEHHOE 3HAUYCHHE arpo3KOCHCTEM U
ypOo3KOCUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHKS OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B
IKOCUCTEMAX.

Ilepenoc sHeprum M BEIIECTB MEXKY CMEXHBIMU SKOCUCTEMaMU. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIUNA
1 OKOCUCTEM B YCJIOBUAX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3AEHCTBUI

7.5

7.6

Buocdepa — oOmmenmanerapaas 000104ka 3eMily, rA€ CYLIECTBYET WIH CYIIECTBOBAJIA XKU3Hb. Y YCHUE
B.U. Bepranckoro o 6uochepe. Obsnactu 6uocheps! u e€ cocras. JKusoe BeniectBo 6Mocheps! 1 ero
(hyHKIHH.

3aKOHOMEPHOCTH cylecTBoBaHuUs Onochepsl. OcodeHHOCTH Orocdepsl Kak rI100anbHON HIKOCUCTEMBI.
JlnHamu4aeckoe paBHOBecHe B Onocgepe. KpyroBopoTsl BeecTB M OMOT€OXUMHYECKUE LUKIIBI (Yriieposa,
azoTa). PurmuuHOCTS siBeHUH B Onocdepe.

3onansHOCTH Onocdepsl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHIpPA, XBOWHBIE Jieca,
CMEIIaHHbIE ¥ ITUPOKOJIMCTBEHHBIE JIECA, CTEIIH, CABAHHBI, IIyCTHIHU, TPOIMYECKHE JIeCa, BEICOKOTOPbSL.
Kiumar, pacTuTeNnbHbIH 1 )KUBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOT0 MOTEHIHaNa 1 OMoc(epHbIX (HYHKIUIHI

JKoJloruuecKue KpU3UChl U MX PUUUHbBL. Bo3zjelicTBre yenoBeka Ha buochepy. 3arps3HeHue BO3AyIIHON
cpensl. OxpaHa Bo3ayxa. 3arpsisHeHre BOAHOM cpeabl. OXpaHa BOJHBIX pECYpcoB. Pa3pyrienre no4BslI.
OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHHe KiTuMaTa.

AHTpPOTIOTEHHOE BO3/ICHCTBUE HAa PACTUTENBHBIN 1 )KUBOTHBIN Mup. OXpaHa paCTUTENHFHOTO U )KHBOTHOTO
Mupa. OCHOBHBIE IPUHIMITEI OXpaHbl pupoasl. KpacHsie kauru. Oco0o0 oxpaHseMble IPUPOIHbIE
tepputopuu (OOIIT). boranndeckue cagpl ¥ 300JI0TUIECKUE TAPKH.

OcHOBHBIE TIPUHIIAIIBLI yCTOI‘/'IT-II/IBOFO Pa3BUTUA YCTIOBEYECTBA U ITPUPOIBI. PaHI/IOHa.HBHOC
MIPUPOIOTIOIH30BAHNE U COXPAHECHHE OHOJIOTHYECKOTO pa3Hoo0pasus 3eMitn




TEMATHYECKOE IINTAHUPOBAHUE YUEBHOI'O ITPEJIMETA «bUOJIOI U5y
10 KJIACC 3 u B Heaemio, Bcero 102 gyaca

Ne ii/m HanMeHnoBaHue pa3ienoB U TeM MPOrpaMMbl KonunuecTBo yacos OnexTpoHHbIe (IU(POBHIC)
o0OpasoBaTebHbIC PeCypChl
Bcero KonTtponbsHbie IIpakTrueckue
paboThI paboThI

1. Buonorust kak Hayka 1

2. JKuBble CUCTEMBI U UX U3YUYEHHE 2

3. Buonorus kineTtku 2 0,5

4, XuMHAYeCKasi OpraHu3aIus KICTKH 10 1

5. Crpoenne 1 (HYHKIUU KIETKH 8 2

6. OOMeH BelllecTB M MPEBPAICHHE YHEPTHHU B KIIETKE 9 1

7. HacnencTeennas nadopMaliis v ee peann3anus B KIETKe 9 0,5

8. JKU3HEHHBIN UK KIICTKH 6 1

9. Crpoenue u QyHKITUH OPraHU3MOB 17 1,5

10. PasMHOXeHHE 1 pa3BUTHE OPTaHU3MOB 8 15

11. I'eHeTnKa — HayKa O HACJCACTBEHHOCTH ¥ U3MEHYMBOCTH 2 0,5

OpPraHu3MOB

12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1

13. 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1

14. I'eHernka yenoBeka 3 0,5

15. Cenekiysi OpraHu3MoB 4 1

16. broTtexHOIIOTMS M CHHTETHYECKAsE OMOJIOTHS 4

17. PesepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 13




TEMATHUYECKOE IVIAHUPOBAHHUE YYEBHOI'O IIPEJIMETA «bHOJIOI' USI»

11 KJIACC 3 u B Hegemio, Bcero 102 gyaca

Ne m/mt HammenoBanue pa3zaenoB 1 TeM MPOrpaMMBbI KonunuecTBo yacos OnektpoHHbIE (TU(POBHIE)
00pa3oBaTeIbHBIC PECYPCHI
Bcero KonTtponbsHbie IIpakTrueckue
paboThI paboThI
1. 3apoxneHne ¥ pa3BUTUE SBOIIOMUOHHBIX PEICTaBICHUN B 4
Omoorun
2. MUKPO3BOITIOIUS U €€ PE3YIIbTaThl 14 2
3. Maxpo3BOITIOIHUS U €€ PEe3YJIbTaThl 6
4. [TponcxoxeHne U pa3BUTHE KU3HU Ha 3emiie 15 15
5. [TpoucxoxneHne yenoBeKa — aHTPOIIOTEHE3 10 1
6. DKoJoTHs — HayKa O B3aMMOOTHOIIIEHUSIX OPTaHU3MOB U 3 0,5
HaJOPraHU3MEHHBIX CHCTEM C OKPYXAIOLIEH cpenoit
7. OpraHu3MBbl U cpejia OOUTaHus 9 15
8. OKOJIOTHS BUJIOB M MOMYJISIIIAN 9 0,5
9. DKOJIOTHS COOOMIECTB. DKOJIOTMUECKHE CUCTEMBI 12 0,5
10. bruocdepa — rmobanpHast SKkocucTeMa 6
11. UenoBek 1 OKpyXkarolas cpeaa 6
12. PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 102 7,5




MNOYPOUYHOE IIVIAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka KomnuecTBo yacos Jlara nzydenus OnextpoHHbIe (HUPPOBLIC)
/o o0pa3oBaTeIbHbIC PECypPChI
Bcero KonTtposnbhbie [IpakTrueckue
paboTHI paboTHI
1 Buonorus kak KOMIIEKCHAs HAyKa U KaK 9acTb 1
COBpPEMEHHOI0 00IIeCcTBa
2 JKuBble cucTeMsl U X CBOICTBa 1
3 YpoBHEBast OpraHU3anys KUBBIX CHCTEM 1
4 HcTopus oTKpbITUS U H3yueHus KieTku. Kinertounas 1
TeopHs
5 MeTo/15I MOJIEKYIIIPHON U KJIIETOYHOW OMOJIOTHH. 1 0,5
[IpakTudeckas padora «/3ydeHne METOJOB KIIETOUHOU
ouosoruu (xpomarorpadus, anexrpodopes,
muddepennuanbHoe nentpudyrupopanue, [11IP)»
6 XHAMUYECKHH COCTAB KIETKH 1
7 MunepanbHble BELIECTBa KJIETKH, UX OnoJIornyecKas 1
poib
8 OpraHuydeckre BelecTa KISTKH — OCJIKY. 1 0,5
JlaGoparopHast pabota «OOHapyeHHEe OENKOB C
MIOMOIIIBIO KAUYECTBEHHBIX PEAKIIUI
9 CBoiicTBa, kiaccudukanys U GyHKIHNA OEIKOB 1
10 OpraHuveckue BEIeCTBa - YIIICBO/IbI 1
11 Oprannyeckue BeleCTBa - JIUIHIbI 1
12 Hyxneunnossie kucnotsl. JJHK u PHK. JlaboparopHast 1 0,5
pabora «lccnenoBanne HyKIEHHOBBIX KHCIIOT,
BBIJICJICHHBIX M3 KJIIETOK Pa3JIMYHBIX OPTaHU3MOB)
13 Crpoenue u pynkunn ATO. Ipyrue 1
nHykaeozuarpudocdarer (HTD)
14 CexsennpoBanue JJHK. Metoast reHOMHKH, 1
TPAHCKPHUIITOMUKH, TPOTEOMHKH
15 MeToabl CTPYKTYpHOW OHOJIOTHH 1
16 Tuns! kaeTok. [IpokapuoTnueckas KieTka 1
17 Crpoenue sykapuoTHdeckoi kietku. [IpakTnueckas 1 0,5
paboTta «/3yueHre CBONCTB KJIIETOUHOM MEMOpaHbD»
18 IToBEepXHOCTHBIN anmnapaT KJIETKU 1
19 OpnHoMeMOpaHHbIe OpraHouabl KieTKH. [IpakTHueckast 1 0,5




paboTta «/3yueHre IBHKCHHUS IUTOILIa3MbI B
PACTUTENBHBIX KIETKaX)»

20 [TomyaBTOHOMHBIE OpraHOWABI KIETKH: MUTOXOHJIPHH, 1 0,5
ruactu bl Jlaboparophas pabdora «ccnenoBanne
TUIa3MOJIN3a U JICTIIIa3MOJIN3a B PACTHTEILHBIX
KIIETKaX»

21 HememOpaHHbIe OpraHOHb! KISTKH 1

22 Crpoenue u GyHKIUY siapa 1

23 CpaBHHUTENbHAS XaPaKTEPUCTHKA KIETOK 3YKApHOT. 1 0,5
JlaboparopHas padota «3ydenne cTpoeHUs KIETOK
Pa3IHYHBIX OPTaHU3MOBY

24 AcCUMUIANINS ¥ TUCCUMIIISIUS — JIBE CTOPOHBI 1 0,5
MeTtabonm3ma. Turmbl oOmMeHa BemecTs. JlaboparopHas
pabota «/3yueHne KaTamUTHIeCKON aKTHBHOCTH
(hepMeHTOB (Ha IpUMEPe aMUJIa3kl MIIM KaTaJla3hbl)»

25 DepMeHTaTHBHEIIN XapaKTep peakiuii KIeTOYHOTO 1 0,5
MeTtabomm3ma. Jlaboparopras padora «3ydenne
(hepMEHTaTUBHOTO paclIeIUICHUs IEPOKCUIA BOJOPOAa
B PACTHTEJBHBIX U )KUBOTHBIX KIIETKAX»

26 benku-akTHBaTOPHI U OENKH-WHTHOUTOPHI 1

27 ABTOTpO(HBIN THIT 00MEHA BEIECTB 1

28 ®DoTOCHHTE3 1

29 Xemocunres. JlaboparopHas pabora «CpaBHeHUE 1 0,5
nporeccoB (POTOCHHTE3A M XEMOCHHTE3»

30 AHas’poOHBIe opraHu3Mbl. Buibl OpoxeHws. 1 0,5
JlaboparopHas padota «CpaBHEHHE IIPOIECCOB
JIBIXaHUS 1 OpOKEHUS»

31 AdpoOHBIE OpraHu3Mbl. DTaIlbl YHEPTETUIECKOTO 1
oOMeHa

32 OHeprust MeMOpaHHOTO TpajieHTa mpoToHoB. CHHTE3 1
ATO®: pabora npororHoil AT®-cuHTETa3H!

33 Peakuyn MaTpu4HOrO CHHTE3a 1

34 Tpanckpunmyst — Mmatpuunslid cuate3 PHK 1

35 TpaHCsILMs U €€ ITambl 1

36 Konuposanue amuHOKMCIOT. Pons pubocom B 1
OnocuHTe3e Oenka

37 Opranu3zaiys reHoMa y MpOKapuoT U 3YKapHOT 1

38 MoutekyIspHbIe MEXaHU3MbI SKCIIPECCUU T€HOB Y 1
9YKapuoT

39 Bupycsl — BHeKJI€TOUHBIE ()OPMBI JKU3HU U OOJIMTaTHBIE 1 0,5




napasuthl. [IpakTrueckas padora «Co3gaHue MOIETH

BUpYCa»

40 BupycHrle 3a00eBaHus YelOBEKa, )KUBOTHBIX, 1
pacteHui

41 HanoTtexHosoruu B 6MOIOTHHN ¥ METUIIMHE 1

42 JKU3HEHHBIN UK KIIETKH 1

43 Matpuunslii cuare3 JIHK 1

44 Xpomocomsl. JlabopaTopnas pabota «3yueHue 1 0,5
XpOMOCOM Ha TOTOBBIX MHKPOIPEIapaTax»

45 JlenmeHne KIETKH — MUTO3 1

46 Tuns! k1eTok. KaproknHes 1 IUTOKUHES. 1 0,5
JlaboparopHas padota «HabmoaeHre MuTo3a B
KJIeTKaX KOHYMKA KOpEeIIKa JIyKa (Ha TOTOBBIX
MUKPOIIPETIapaTax)»

47 Perynsimust >ku3HEHHOTO IHUKJIA KJIETOK 1

48 OpraHusM Kak eJHHOE 1eJI0e 1

49 Txanu pactennii. JlaboparopHas padorta «/3ydeHnne 1 0,5
TKaHE pacTeHUN»

50 TkaHu )KMBOTHBIX U 4esoBeka. JlaboparopHas padora 1 0,5
«/3yueHue TKaHeW )KUBOTHBIX»

51 Opransbl. Cuctemsl opraHos. Jlaboparophas padora 1 0,5
«/3y4yenue opraHoB IBETKOBOTO PACTECHHD»

52 Ornopa Tejia OpraHu3MOoB 1

53 JIBI>KEHNEe OpraHN3MOB 1

54 IIutanue opraHn3MoB 1

55 [Turanue MO3BOHOYHBIX )KUBOTHBIX. [THIieBapuTenpHas 1
CHCTEMa YellOBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue o3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA 1

58 TpaHCHOPT BENMIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucteMa Mo3BOHOYHBIX KHBOTHBIX U 1
YeoBeKa

60 Brijiesienue y opranu3MoB 1

61 3ammTa y OpraHu3MoB 1

62 MMMyHHas cucteMa 4esoBeka 1

63 PaznpaxxMoCTh U perysisiiys y OpraHu3MOB 1

64 I'ymopasibHast perymsiis U dHIOKPUHHAS CHCTEMA 1
YKUBOTHBIX U YeJIOBEKa

65 DopMBbl pa3MHOKEHHS OPTaHU3MOB 1

66 ITosnoBoe pazMHOXKEHHE 1




67 Meiio3 1

68 l'amerorenes. OOpa3oBaHKe U PAa3BUTHE OJIOBBIX 1 0,5
kieTok. JlaboparopHas pabota «/3ydeHue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX MHKpOIIpenapaTax»

69 WuauBuayansHO pa3BUTHE OPraHU3MOB - OHTOTCHE3 1

70 3akyaaKa OpraHOB M TKAHEH M3 3apOIBIIIEBEIX JIUCTKOB 1

71 Poct u pasButue xxuBoTHBIX. JlabopaTopHas paboTa 1 0,5
«BrIsBIIEHNE TPU3HAKOB CXOACTBA 3apOJIbILICH
H03BOHOYHBIX KUBOTHBIX)»

72 Pa3mHoxeHMe U pa3BuTHE pacTeHuit. JlabopaTopHas 1 0,5
pabota «CTpoeHHEe OPraHOB pa3MHOMXKCHUS BBICIIINX
pacTeHui»

73 Wcropusi cTaHOBIEHUS M PA3BUTHS TEHETUKU KaK HAYKH 1

74 OCHOBHBIE ITOHSITHUS U CUMBOJIBI T€HETHKH. 1 0,5
Jlaboparophas pabota «J/Ipo3oduna kak 00bEKT
TeHETHYECKHUX HCCIICIOBAHUI

75 3aKOHOMEPHOCTH HacIIeIOBAaHUS MMPU3HAKOB. 1 0,5
MonorubpuaHoe ckpemuBanue. [Ipakrndeckas padboTa
«M3yuyenue pe3yabTaToB MOHOTHOPHUIHOTO
CKPEIIMBAHUS Y APO30(HIBD»

76 HuTonmornvyeckre 0OCHOBEI MOHOTHOPHTHOTO 1
CKpELIMBaHUS

7 AHanusupyrolee ckpenuBanie. Hemomaxoe 1
JIOMHPHPOBAHHUE

78 Jurnbpunnoe ckpemuBanue. [Ipaktrnueckas padora 1 0,5
«HM3ydenne pe3ysnbTaToB TUTHOPUIHOTO CKPEIINBAHUS
y 1p030hHITBDY

79 L{uTonornyeckue OCHOBBI AUTHOPUAHOTO CKPELTHUBAHUS 1

80 CueruieHHOE HacleJ0OBaHHE IPU3HAKOB 1

81 XpOMOCOMHAasI TEOPHUSI HACJIEICTBEHHOCTH 1

82 I'eHeTuka mosa 1

83 T'eHoTHI Kak I€JIOCTHAS CUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTEHUH, 1
JKUBOTHBIX U YelIOBEKa

85 M3MeHYnBOCTh NPU3HAKOB. BUabl MN3MEHUYNBOCTH 1

86 MonupurkanroHHass H3MEHYHBOCTh 1

87 BapuanuoHHsIH psii 1 BapualiioHHasi KpUBasl. 1 0,5

JlaboparopHas padota «Mccrnenopanue
3aKOHOMEPHOCTEH MOIN(UKAITMOHHONH N3MEHIYUBOCTH.
ITocTpoeHue BapualmoOHHOrO psiia U BapUAlMOHHOU




KPUBOII»

88 I'enoTumueckas m3MeHINBOCTh. KoMOMHATHBHAS 1
N3MEHYUBOCTD

89 MyTranuonHas U3MeHYHBOCTb. [IpakTiueckas pabora 1 0,5
«MyTtanuu y apo30¢uiis! (Ha TOTOBBIX
MHKpOITperapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO ITPOIEcca. 1
ONUreHeTruKa 1 SIUTCHOMHKA

91 I'eneruka yenoreka. [IpakTrueckas pabora 1 0,5
«CocraBiieHrE U aHAJIN3 POJTOCIOBHOI

92 MeTtoapl METUIIMHCKON T'€HETHKHU 1

93 3HaueHNEe MEIUIIMHCKON M'EHETHKH B MIPEIOTBPAILICHUN 1
¥l JICUCHUH TeHETHUECKHX 3a00JICBaHUI YeI0BeKa

94 OcHoBHbIe TOHATHS cenekiwn. JlabopaTopHas padora 1 0,5
«M3ydeHne KyIbTypHBIX COPTOB PACTEHUI U ITOPOJ
KHBOTHBIX»

95 MeTtob1 ceneknoHHON paboThl. JlabopaTopHast 1 0,5
pabota «/3yueHne METOIOB CENEKIINU PACTESHHID»

96 JocTmKeHns: CENEeKIMN PACTEHUI U )KHBOTHBIX. 1
IIpakTudeckas padora «IIpuBuBKa pacteHui»

97 CoxpaHeHMe, U3y4eHHE U UCTIONb30BAHNE 1
TeHETHYECKHX PECYPCOB

98 buoTexHomorus Kkak HayKa U 0Tpacib IPOU3BOJICTBA. 1 0,5
[MpakTryeckas padora «/3ydeHne 0ObeKTOB
OMOTEXHOJIOTHI

99 OCHOBHbIE HAaNPaBJIEHUS] CHHTETHYECKOW OMOJIOTHH 1

100 XpoMOCOMHasI ¥ TeHHAsI HHIKESHEPHsI 1

101 MenuuuHcKre OMOTEXHOIOT NI 1

102 Pesepeuslit ypok. [loBropenue, 06o0mienue u 1
cucTeMaTH3aIus 3HaHUI

OBHIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 102 13,5




IHOYPOYHOE IINTAHUPOBAHMUME

11 KJIACC
KoanuecTBO yacoB JJIeKTPOHHBbIE
[
Jlj/-rl Tema ypoxa Bcero Kontpoabneie  Ilpaxririeckite fll:;‘?eﬂl/lﬂ ggg)aﬂzizlfenbﬂme
padoThI padoThI pecypebi
1 OBomonnonHas teopus Y. lapsuna 1
2 JBrKylye cuiibl 3BOJIFOLIMKA BUAOB 110 Y. 1
HapBuny
3 Bopr0a 3a cymecTBoBaHMEe, €CTECTBEHHBINA 1 1
HCKYCCTBEHHBIN 0TOOp
4 DopMHUPOBAHUE CUHTETHYECKON TEOPUU 1
SBOITIOIIAN
5 DTaIsl HBOIONMOHHOTO MPOIIecca: 1
MUKPOIBOOIHS X MaKPOIBOJIOIHUS
6 [onmynsiums — >neMeHTapHas eIuHUIA 1
3BOJIIOLIUN
3aKOH reHeTUYECKOro paBHOBeCHs J[ K.
- Xapnu, B. BaitnOepra. JlaboparopHas padota 1 05
«BrIsBNIEHIE N3MEHYHBOCTH Y 0co0Oei '
OJTHOTO BHJIA»
8 OneMeHTapHbIe (haKTOPBI SBOJTFOITUN 1
9 O dext ocHoBaTemnst. DpdexT OyTHIIOYHOTO 1
TOPIIBIIIKA
10 Murpanuu. U30as0uu oMy sl 1
reorpaduyeckas, OMOIOTHYECKast
11 EctecTBenHBIl 0TOOp — HANPABIIAIOLINIA 1
(akTop BOTIOIMU
12 [TomoBoii 0T6Op 1
[prcnoco6IeHHOCTh OPTaHU3MOB KaK
13 pe3yabpTaT MUKpOIBOJIIOIHHN. JlaboparopHast 1 05

pabota «M3yuenne apoMopho30B u
HUAMOAANITAIINIA Y PACTCHUIN M KUBOTHBIX




[Ipumeps! prcnocoOyieHUH Y OpraHu3MOB:
Mopdoorudeckue, Gu3noIornIecKue,
OMOXUMHUYECKHE, [IOBEIEHUECKHE.

14 JlabopartopHnas pabota «IIpucmoco0aeHms 05
OpPTraHU3MOB U UX OTHOCHUTEIbHAS
IeTIECO00Pa3HOCTHY
Bug, ero kputepun u CTpyKTYypa.

15 JlabopaTtopHas pabota «CpaBHEHHE BHIOB ITO 0.5
MOPGOJIOTHIECKOMY KPUTEPHUIOY

16 CrpykTypa Buaa

17 Bunoobpa3zoBanue kak pe3yabTat
MHUKPO3BOJTFOIHH

18 CBs13b MUKPOIBOJIIOIUH U SMTUIEMUOIOT I

19 Makponssomonus. [TaneonTonornyeckue
METOIbI H3YUCHHSI SBOJFOIIMN

20 Buoreorpaduueckiie METOIbI U3yUCHHUS
SBOJIOIMN
OMOPHONIOTHYECKUE H CPABHUTEIBHO-

21 MopdoornyecKkrue MeTo bl N3yIeHUS
SBOJIOIMN
MonekynsapHO-TeHETUYECKHE,

22 OMOXMMHUYECKUE U MATEMATHIECKIE METO/TBI
W3yYCHHS DBOJFOIIMN

23 OO011e 3aKOHOMEPHOCTH BOJIIOLIUN

24 AnantuBHas paauaius. HepaBHOMEpHOCTD
TEMITOB BOJIIOLIUU

25 HayuHbie THITOTE3BI TPOUCXOXKICHUS KU3HU
Ha 3emiie

2 JloHay4YHBIE TIPE/ICTABIICHUS O 3aPOXKICHUN
KU3HU

27 OCHOBHBIC 3Tanbl HEOPTaHUIECKOH
SBOJTIOIIAN

28 I'unoTe3sl 3apoXKACHUS KU3HH

29 Hcropust 3eMiu 1 METOIBI €€ H3YICHHS. 05

JlaboparopHas pabora «/3ydeHue u




OIMMMCAaHNUC UCKOTIACMbIX OCTATKOB APCBHUX
OpraHu3mMoB»

30 HavanpHble 3Tansl opraHMuecKoi 3BOTIOLUN
31 DBOIIOIUS YKAPHOT
OCHOBHBI€ 3Talbl IBOJOLHUN PACTUTEIEHOTO
30 mupa. [IpakTraeckas padora «M3ydenue 05
0COOEHHOCTEH CTPOCHUS PACTCHHUH pa3HBIX '
OTAETIOB»
33 OCHOBHBIE 3Tarbl IBOIIOLHUN )KUBOTHOTO
MHUpa
OBomoNYs KUBOTHBIX. [IpakTHdeckas
34 pabota «3yuenne ocoOeHHOCTEH CTpOeHUS 0.5
MIO3BOHOYHBIX )KHUBOTHBIX)
35 Pa3zBuTHe xU3HU HA 3eMIIe TI0 dpaM U
nepuosam
36 MaccoBble BBIMUPaHUS — SKOJIOTMYECKUE
KPHM3HUCHI MTPOIIIOTO
37 CoBpeMEeHHBIH IKOJIOTUIECKHI KPU3HC, €TO0
0COOEHHOCTH
38 CoBpeMeHHas CHCTEMa OPraHUYECKOTO
MIPOILIOTO
39 OCHOBHBIE CUCTEMAaTHYECKHUE TPYIIIIBI
OpPTaHU3MOB
40 AHTpPOIOJIOrNsl — HayKa O YeJIOBEKE
a1 PasBuTue npencraBieHuil 0 MPOUCXOKIECHUN
YeNoBeKa
MecTo 4enoBeka B CHCTEME OPTaHHYECKOTO
42 mupa. JlabopaTopHas pabota «M3yueHue 05
0COOCHHOCTEW CTPOCHHSA CKEJIeTa YeJI0BeKa,
CBSI3aHHBIX C MPAMOXO0KICHUEM)
43 JIBIKyIIME CUJIBI QaHTPOIIOreHe3a
a4 CooTHoIeHIEe OHOIOTHYECKIX
COIMANBHBIX ()AKTOPOB B AHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMH aHTPOTIOT€HE3A

46

ITaneoreneTnka u majaeoreHOMHUKA




47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue packl. [IpakTuueckas pabora

48 «3ydeHne SKOJIOTHYECKUX aanTaiui 1 0.5
YeJIOBEKa

49 MeXAUCIUTLTHHAPHBIC METOIbI 1
AHTPOMOJIOTHU

50 3apoXXacHUE B Pa3BUTHE SKOJIOTHH 1
Mertonp! axonorun. JlaboparopHas padota

51 «M3ydyeHne METOJOB SKOJIOTHIECKUX 1 0.5
HCCIEAOBAHMID)

52 3HayeHne YKOJIOTHYECKNX 3HAHUH I 1
YenoBeKa

53 Okonorudeckue HakTopsl 1
Abuotndeckue Gaktopbl. CBET Kak

54 akosiornyeckuii paxrop. JlabopaTopHast 1 05
pabora «BbIsiBIeHHE TPUCTIOCOOTICHUH '
OpPTaHU3MOB K BIHSIHUIO CBETa»
Abuorndeckue paxkropsl. TemnepaTypa Kak

55 akosiornueckuii paxrop. JlabopaTopHast 1 05
pabora «BbisiBIeHHE TPUCTIOCOOTICHUH '
OpPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHI»
Abuorndeckue GakTopbl. BiaxxHOCTh Kak

56 akosiornueckuii paxrop. JlabopaTopHast 1 05
pabora «AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS)

57 Cpenpl oOUTaHUST OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 Kuznennsie GopMbl OpraHu3MoB 1

60 Buotnyeckue GakTopsl 1
3HaueHne OMOTHYECKUX B3aNMOIECHCTBUN

61 JUTSL CYITICCTBOBAHUS OPTAaHU3MOB B CpEJIe 1
oOuTaHus

62 DKOJIOrMUECKUE XapaKTCPUCTHKH MOIMYJISIHH 1

63 OCHOBHBIE [TOKa3aTeIH NOMYJISALNH: 1

YHUCJICHHOCTD, INIOTHOCTH, BO3pAaCTHAA U




MOJIOBasi CTPYKTYpa

OCHOBHBIEC IOKA3aTEIHN NOomyJIsInuu:

64 POKIaEMOCTb, TPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIAN

65 DKOJIOTHYECKask CTPYKTypa MOIYJIAINN

66 JIMHAMUKA TIOMYJISIAA U e€ perysIys

67 KpuBble pocTa 4YHCICHHOCTH MOMYJISIHY.
KpuBbie BEDKMBaHHSA
Okonoruueckas Humia Buaa. JlaboparopHast

68 pabota «IIpucrnocobeHus: ceMsiH pacTeHUI K 0.5
pacceneHuio»

69 Bun kak cuctema momy s

20 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIHIA
JKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OMOIIEHO3

72 OKocucTeMa Kak OTKpbITasi CucTeMa

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B
9KOCHUCTEME

74 OCHOBHBI€ TTOKa3aTeNH YKOCHCTEMBI

75 DKOJIOTMYECKHE MUPaMUIbL

76 M3meneHust coo0IIECTB — CYKIIECCHH

77 [IpupoaHbIe FKOCUCTEMBI. DKOCUCTEMBI 03€P
1 peK. DKOCUCTEMbI MOPEH M OKEAHOB

78 [Ipupoansie IKOCHCTEMEL DKOCHCTEMBI
TYHJp, JIECOB, CTENEH, yCThIHb

79 AHTpONOTr€HHBIE 3KOCUCTEMBI

80 Ypb6oskocuctemsl. [Ipaktraeckast paborta 05
«U3yuenne u onucanue ypo0o3KOCHCTEMBI»

81 3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMO/JICUCTBUI OPraHU3MOB B 3KOCHUCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsi3HEHU N

82 Pa3HBIX THIIOB Ha CyOOpraHU3MEHHOM,

OpPTaHU3MEHHOM, MTOMYJSIIIHOHHOM 1
9KOCHCTEMHOM YPOBHSIX




Buocdepa — obmiermanerapHas 000109ka

83
3emian

84 Yuenue B. U. BepHanackoro o ouochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHOCheEphI

86 KpyroBopoTs! BeIIecTB 1 OMOTC€OXUMHUECKHIE
TIUKJTBI

87 3oHanpHOCTH OMochepsl. OCHOBHBIC OMOMBI
CyII

88 YcroituuBocTh GHOChEpHI

89 DKOJOTHYECKNE KPU3UCHI M UX TPUINHBI

90 BozneiicTBue uenoBeka Ha 6nochepy

91 AHTpPOIIOTeHHOE BO3/ICHCTBHE HA
pacTUTENbHBINA U KUBOTHBII MU

92 Oxpana npupoIbI

93 OCHOBHBIE IPUHITUITBI YCTOHYHBOTO
Pa3BUTUA YCTIOBEYECTBA U IMPUPOJIbI
ParonansHoOe NpUPOIOOIh30BAHUE U

94 COXpaHeHue OMOJIOTHIECKOTO pasHOO0pa3Hs
3emim

95 O0600mIeHre M0 TeMe «MUKPOIBOITIOIUS U e€
pe3yabTATHD)

9% O060061eHue 1Mo TeMe «MaKpOIBOIIIONHUS U €€
pe3yabTATHD)

97 0060061eHue o reme «IIponcxoxaeHue u
pa3BUTHE XU3HU Ha 3eMIIe)

98 O6006menue mo teme «IIporcxoxaeHue
YeNoBeKa — aHTPOIIOTCHE3)

99 O06001meHue 1Mo TeMe «IKOJIOTUSl — HayKa O
B3aUMOOTHOIICHUAX OPraHu3MOB))

100 O600menue mo teme «Oprauu3Mbl U cpesa
oOUTaHMSDY

101 O0001enue 1Mo TeMe « DKOJIOTUSA BUIOB U
MOy IS

102 006o0061enue mo reme «brochepa —




‘ riao0anbHast SKOCUCTEMAY)

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

7.5




YYEBHO-METOJANYECKOE OBECIHHIEYUEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

TepemoB A.B., IletpocoBa P.A. buonorus. buonornueckue cucrems! u nponecchl. 10 kinace (YriayOneHHbII
ypoBenb) M.: IIpocsenienue

TepemoB A.B., IlerpocoBa P.A. buonorus. buonornueckue cucremsl u npoueccsl. 11xmace (YrmyOneHHbIid
ypoBens) M.: [Ipocsenienne

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Taceunuk B.B. O6mas 6uonorus. 10-11 knacc. Meroaudeckoe nmocooue. M.: [Ipocsemenue, 2024r.
TecroBsle 3ananus M.: [Ipocsemienue
KonTposibabie 1 n3MepurenbHbie MmaTepuaibl. Tectsl. M.: IIpocBenienue

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://fipi.ru/
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