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MHNOSICHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebHomy mpeamery "buonorusa" (nanee - OHOJOTHS) HA YPOBHE CPEIHEIO
obmiero oOpa3oBanusi pazpaborana Ha ocHOoBe DeaepanbHOro 3axkoHa ot 29.12.2012 Ne 273-03
«O0 obpazoBanuu B Poccuiickoit @eneparumny, @PI'OC COO, Konuenuuu npenogaBaHus yaeOHOTO
npeamera «bronorus» 1 OCHOBHBIX NOJOXEHUHN (eepaabHol pabouel MporpaMMbl BOCIIUTAHHSL.

VYuebnslii npenmer «buosnorus» yrayonénHoro yposus usyuenus (10-11 knaccer) siBnsercs
OJIHUM U3 KOMIIOHEHTOB IpeAMeTHON oOnactu «EcTrecTBeHHO-Hay4Hble HpeaMmeTsl». CoriacHo
nonoxxenussM @I'OC COO npoduiabHbIe YIeOHBIC TPEAMETHI, H3y4aeMble Ha YIIIYOJIEHHOM YPOBHE,
ABIISIOTCS criocoboM auddepenumanu oOyueHUs Ha YpOBHE CpeIHEro ooumero oopa3oBaHus U
MpU3BaHbl 00ECNEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIUM, CPEIHUM OOLIMM, CPEeIHUM
npoeCCHOHATBHBIM M BBICIIMM O0pazoBaHMEeM. B TO ke BpeMsi KaKIbIH M3 ATHX YUeOHBIX
MpeIMETOB JOKEH OBITh OPHEHTUPOBAaH HAa MPUOPUTETHOE pelleHne 00pa3oBaTeNbHBIX,
BOCIIUTATENIbHBIX M PAa3BUBAIOIIMX 33734, CBSI3aHHBIX C MNpoOpHEHTAlMeld OO0ydaroumxcs Hu
CTUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHOH 00JacTH Hay4YHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, YKOJIOTHEH, TICUXO0JIOTUEN, CTIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma mo yduebHoMy mpeamety "buomorusa" na€t mpeacraBlieHHe O IEIHW U 3ajadax
u3ydeHus: yuebHoro npeamera «buonorus» Ha yriyOJaEHHOM YpOBHE, OmpenessieT 00s3aTeaIbHOoe
(MHBapUaHTHOE) IMPEJIMETHOE COJEp)KAaHUE, €ro CTPYKTypUpPOBAHHME IO pas3feiiaM U TEeMaM,
pacnpesiesieHre 1o KiaccaM, peKOMEHIYyeT MOCIeI0BaTeIbHOCTh U3YUeHHs] yueOHOro MaTepuana ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKH Y4EeOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHOCTeH oOyuarouxcs. B mporpamme o 61o10run peain3oBaH NPUHIMIT IPEEMCTBEHHOCTH
C Uu3ydYeHHEeM OHOJIOTMM Ha YpOBHE OCHOBHOTO oOmero oOpa3oBaHusi, Oiaromapsi dYemy
MIPOCMaTpUBAETCS HAINPABICHHOCTh Ha TMOCJIENYIONIee pa3BUTHE OUOJOTMYECKUX 3HAHMIA,
OpPUEHTUPOBAHHBIX Ha (hOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHYECKOIO
MBIIIJICHHSI, IPEJICTABICHHUI O 30POBOM 00pa3e JKU3HH, Ha BOCIUTAHHE OEPExKHOT0 OTHOIICHHUS K
OKpy>Karolied mpupofHoil cpene. B mporpamMme mo OMOIIOTHH Takke TOKa3aHbl BO3MOKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanuu TtpedboBanuii ®I'OC COO K mIaHUpPyEeMbIM
JMYHOCTHBIM, METalpEeJIMETHBIM M MPEAMETHBIM pe3ynbTaraM oOydeHus U B (HOPMUPOBAHHUU
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOW JESATEIBHOCTH OOYYAIOUIMXCS MO  OCBOCHUIO
coJiepKkaHusl OMOJIOrHIecKoro oOpa3oBaHus Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusl.

VY4eOuniii mpenmer «buonorus»y Ha ypoBHe cpeaHero ooOumiero oOpa3oBaHMs 3aBeplIaeT
Ouosoruueckoe oOpa3oBaHHE B IIKOJE M OPUEHTUPOBAH HAa PACHIMPEHUE U YIIIyOJieHUE 3HAHUI
o0yyaromuxcs 0 )KMBOHM MPHUPOJIE, OCHOBAX MOJIEKYJIIPHON U KJIETOYHOU OMOJIOTHH, SMOPHOIOTUI
1 OMOJIOTHH Pa3BUTHSL, TEHETHKH, CEJIEKIINU, OMOTEXHOJIOTUH, YBOJIIOIMOHHOTO YUYSHHS U SKOJIOTHH.

N3yuyenne yuyeOHoro npenmera «buonorus»» Ha yriyOJeHHOM YpPOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOLUXCA K MOCIEAYIOIEMY MOTyYeHHIO OMOJIOrHYeCKOro o0pa3oBaHusl B By3ax
U OpraHu3alusax cpeaHero mnpodeccuoHanbHOro obpazoBanus. OCHOBY €ro CojepiKaHus
COCTaBJISIET CHUCTEMa OMOJIOrMYECKUX 3HAHUW, MOJIYYEHHBIX IPU H3YYEHUH OOYyYarOUIMMUCS
COOTBETCTBYIOILIUX CHUCTEMAaTHUYECKUX pa3/ieloB OHMOJOrMM Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanms, B 10—11 kiaccax 3Tv 3HAHUA MOJTYYarOT pa3BUTHE. Tak, pacCHIMPEHBl U YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepHsiX, OpraHu3Me yesloBeKa, 00X
3aKOHOMEPHOCTSX >KM3HH, JOTOJHUTEIBHO BKJIIOUYEHBI OMOJIOTMUYECKHE CBEACHUS MPUKIATHOTO U
MOMCKOBOI'O XapakTepa, KOTOpPble MOXHO HCIHOJB30BaTh KaK OPHEHTUPBI JI MOCIEAYIOLIEro
BbIOOpa npodeccun. Bo3MmokHa Takke MHTErpalus OUOJIOTMYECKUX 3HAHUN ¢ COOTBETCTBYIOLIUMU



3HAaHUSIMH, TOJYYCHHbIMH OOYy4YalOIMMHUCS TpU H3y4YeHHH (GU3MKHA, XUMHUH, Teorpapuu u
MaTEeMaTHKH.

Crtpyktypa mnporpaMMmbl 10 yuyeOHOMYy mnpeamery "buomorus" oTpaxaer cHUCTEMHO-
YPOBHEBBIM M HBOJIIOLMOHHBIA MOAXOABI K H3y4eHHIO Ouojoruu. CorimacHO WM, H3y4aroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHBIC JJIS JKUBBIX CHUCTEM Pa3HOI'O YPOBHs OpraHHU3allWy,
HBOJIIOIIUM OPraHUYECKOTO MUpPA Ha 3eMJjie, COXpaHEHHUs OMOJIOTHYECKOro pa3HooOpa3usl MJIaHETHI.
Tax, B 10 x1acce M3y4aroTCsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOMW OHOJIOTMH, AMOpPHOJIOTHUU U
OMOJOTMM pPa3BUTHUS, TEHETUKHM U CEJEKUUH, OMOTEXHOJIOTMM W CHUHTETHYECKOW OWOJIOTUH,
aKTyalIM3UPYIOTCS 3HAaHUS OOydaromMxcsi MO OOTaHHKE, 300JIOTUM, AHATOMMH, (HU3HOJIOTUH
yenoBeka. B 11 kmacce u3ydaroTCs SBOJIOLMOHHOE YYEHHE, OCHOBBI JKOJIOTMM M YYEHHUE O
ounocdepe.

VYueOnsiii mnpenver «buonorusy» Tpu3BaH 00€CMEYUTh OCBOCHHE OOYYAIOITUMUCS
OMOJIOTMYECKUX TEOPU U 3aKOHOB, UJIEH, MPUHLUIIOB U MPaBUJI, JIEKAIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpa, 3HAHUH O CTPOSHHH, MHOT000pasuu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, TMONyJsSluu, OHOLIEH03a, OKOCHUCTEMBbI, O BBIJIAIOIMIUXCSI HAyYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTUH, MPUKIAAHBIX ACIEKTaX OMOJOTHYECKHUX
3HaHuil. g pa3BUTHA W TOAJEpKaHHMS HHTepeca OOydYarolmMxXcsi K OMOJIOTMH Hapsiay co
3HAYUTEIBHBIM O00BEMOM TEOPETHYECKOTO MaTepHaja B COJACPKAaHHHM MPOTPAMMBI 10 OHOJIOTHU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAHOBJIEHWUS W Pa3BUTHA TOW WM HMHOW 00JIacTH
OMOJIOTHM, BKJIAQJOM OTEYECTBEHHBIX M 3apyOEKHBIX YYEHBIX B pEIIEHUE BaXKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Henp m3ydyenus: yueOHoro mpenmera «buomorus» Ha yriayOnE€HHOM YpPOBHE — OBIIAQJCHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHU3alluy KUBBIX CHCTEM Pa3HOTO
paHra M mNpUOOpEeTeHHWE YMEHMH HCMONb30BaTh 3T 3HaHMA B (OPMUPOBAHMM HHTEpeca K
onpeaenéHHoi o6nactu npodeccuoHaNbHON JESTENbHOCTH, CBSI3aHHOW C OHOJoOruei, win K
BbIOOPY yueOHOTO0 3aBeleHHs I IPOI0JDKEHHUS OMOJIOTHYECKOr0 00pa30BaHMUs.

JlocTmkeHne 1enu wu3ydeHus: ydeOHoro mpeamera «buomorms» Ha yriayOn€éHHOM ypoBHE
o0ecreunBaeTcs PeleHUueM CIEAYIONUX 3a/1ay:

OCBOCHHE 00YYArOIUMUCS CUCTEMbI OMOJOTMYECKUX 3HAHHIA: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOPHSX, KOHIICTIHUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBWIIAX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPA; O CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSX
OMoJOrMYecKuX cucteM (KJIeTKa, OpraHu3M, NOMyNSIHs, BUA, OUOTeoleHo3, Ouocdepa); o
BBIJIAIOLINXCS OTKPBITHAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

03HAKOMJICHHE 00YYaIOIIUXCs C METOJaMH MTO3HAHMUS )KUBOI MPUPOJIBI: UCCIIEAOBATEIILCKUMHU
MeTOAaMH OHOJIOTMYECKUX HayK (MOJEKYJSIPHOW M KIJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH U
OMOJIOTHHM pPa3BUTHUS, TEHETHUKHM U CENEKIUH, OMOTEXHOJIOTMM W CHUHTETHYEeCKOW OuoJIoruu,
MAJICOHTOJIOTUHM,  JKOJIOTUH); METOJaMH  CaMOCTOATEIBHOTO  IPOBEACHHUS  OHOJOTMYECKUX
ucciueaoBaHU B jabopatopun W B mpupone (HaOmoJeHHWe, W3MEPEHHE, OJKCIEPUMEHT,
MOJICTMPOBAHNUE);

OBJIaJiIcHHEe OOYYaIOIIUMUCS YMEHHUSMH: CaMOCTOSITEIbHO HAaXOJUTh, aHAIU3UPOBATh U
UCMOJIb30BaTh OMOJOTMYECKYI0O MH(OPMALMIO; MOJIb30BAThCSI OMOJIOTMYECKON TEepMUHOIOTHEH U
CHMBOJIMKOH; YCTaHABIIMBATH CBSI3b MEKIY PA3BUTHEM OHOJIOTUHU M COIMATBHO-D)KOHOMHYECKUMH U
9KOJIOTMYECKUMHU TNpoOJIeMaMH 4YeJI0OBEUeCTBa; OLEHUBATh IMOCIEIACTBUS CBOCH AESITENBLHOCTU I10
OTHOIIICHUIO K OKpY)KawIled MpUPOAHON cpele, COOCTBEHHOMY 3I0POBbI0 M 370POBBIO
OKpYKalOIIMX JI0fiei; OOOCHOBBIBaTH M COOMIONATH Mepbl MPOPHUIAKTHKH HH(EKIMOHHBIX



3a0oJeBaHMi, TNpaBWiIa NOBEACHHA B MpHUpoJe M obecneueHHs Oe30MacHOCTH COOCTBEHHOU
KHU3HEJEATSTPHOCTH B UYPE3BBIYAWHBIX CHUTYalUsX MPHUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y OOYy4alolUXCS WHTEIJIEKTYyalbHBIX U TBOPYECKHX CIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJIAIONIUMUCS OTKPBITHUSMH W COBPEMEHHBIMH HCCIICIOBAaHUSAMHU B OHUOJIOTHH,
pelaeMbpIMH €10 MpoOJIeMaMH, METOA0JIOTHEH OHOJIOrMYecKoro HCCIEeI0BAaHUsA, IPOBEIACHUS
OKCHEPUMEHTAIBHBIX  HMCCICNOBAaHWN, peIIeHUs OWOJOTMYECKMX  3aJad, MOJCIHPOBAHUS
OHOJIOTrMYECKUX 0O0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYYAIONIMXCS LIEHHOCTHOIO OTHOIIEHHUS K >KMBOH HpPUPOAE B LIEJIOM U K
OTHACNbHBIM €€ O00BeKTaM U  SBJICHHUAM; (POPMHUPOBAHUE DKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIeH KyJbTyphl TOBEACHUS B TPHUPOJE; HHTETPAIlMH ECTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHrne O0yUYaIOIUMUCST KOMIETEHTHOCTH B PallMOHAIBHOM MPUPOIONOIH30BAHUH
(cobmroneHne mpaBui MOBECHHS B IPUPOE, OXPaHbI BUAOB, IKOCHCTEM, Onochepsl), COXpaHEHUU
COOCTBEHHOTO 3/J0POBbS W 370POBbS OKPYKAIOIMIMX JIOACH (COOMOACHUS Mep TPO(HIaKTHKHA
3a0oneBaHui, oOecrieueHne O€30MaCHOCTH KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYyalHSIX
MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHMS OWOJIIOTMYECKUX 3HAHWUU U
YMEHHI B ITIOBCETHEBHOW KU3HU;

CO3/IaHM€ YCJOBHM [UIsi OCO3HAHHOTO BBIOOpa OOYYaAIOIIUMUCS HMHIUBUIYaJbHOU
o0pa3zoBaTebHON  TPAGKTOPUH, CIIOCOOCTBYIOIICH  MOCHEnyomeMy MnpodecCHOHATBHOMY
CaMOOTMPEIEICHUI0, B COOTBETCTBUU C MHIUBUyaIbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMCIO YacoB, OTBEACHHBIX HA HM3Y4YeHHE OHOJOTHMHM Ha YIIyOJICHHOM YPOBHE
cpennero obmiero oobpazoBanusi, cocrabisget 204 gaca: B 10 kimacce — 102 gaca (3 yaca B HeIeI0), B
11 xmacce — 102 vaca (3 gaca B HeJelno).

O160p opranu3alvoHHBIX (GOPM, METOIOB U CPEACTB 00YUECHHsI OMOJIOTUU OCYIIECTBIISCTCS C
yu€ToM crnenu(UKd ero CoJepXKaHWs M HalpaBICHHOCTH Ha MPOJOJDKEHHE OHOJOrMYECKOTro
00pa3oBaHMs B OpraHU3aMIX CPEAHETO TPO(PECCHOHATTEHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNIbHBIM  YCIIOBUEM TPU 00y4eHHHU OWOJIOTMH Ha YriyOJIEHHOM YpOBHE SIBIISETCS
MIPOBEJICHUE JTA0OPATOPHBIX U MPAKTUIECKUX paboT. Takxke ydacTre 00ydaronuxcsi B BEIIOTHEHUH
MIPOEKTHBIX U y4eOHO-HUCCIIEAOBATENILCKUX paboT, TeMaTHKa KOTOPBIX ONpPENeNsieTcsl yUYUTEIeM Ha
OCHOBE MMEIOIINXCS MAaTePUATbHO-TEXHUIECKAX PECYPCOB  MECTHBIX TIPUPOIHBIX YCIOBHH.

COJAEPXAHUE OBYYEHUS
10 KJIACC

CopneprxaHue IpOrpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJUT B TPOBEPKY TOCYJapCTBEHHOM
urorosou arrectanuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OWONOTHsI — KOMIUIEKCHas Hayka. KpaTkas ucTOpusi pa3BUTHS OHMOJIOTHH.
buomornveckne Haykum W u3ydaemble UMH TpoOiembl. DyHIameHTalbHBIC, TPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3HadeHne OMoJIoTUH B (POPMHUPOBAHUM COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHHBI MHpA.
IIpodeccun, cBs3aHHble ¢ Ouonoruei. 3HaueHHWEe OHOJIOIMHM B TNPAKTHUYECKOW AEATEIbHOCTU
YeJI0BeKa: MEAUIIMHE, CEITbCKOM XO03SIIICTBE, MPOMBIIUIEHHOCTH, OXPaHe MPUPOIBI.

JdemoncTpanuu



[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mewngens, B. U. Bepuanckuii, U. I1. [1aBnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmumpl 1 cxembl: «CBs3b OMOJIOTUU C APYrUMHU HaykKaMmy», «Cuctema OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X U3Y4YeHHE

KuBble cucTeMbl Kak MpeaMer u3ydeHust Omosoruu. CBOMCTBA JKMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb, CIIOXKHOCTb U YIOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTb, CAMOOpPraHU3alMsl, CAMOBOCIIPOM3BEAEHUE, Pa3apPaKUMOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHh3aldd >KUBBIX CHUCTEM: MOJIEKYJSPHBIMA, KIETOYHBIM, TKaHEBBIN,
OpTraHW3MEHHBIN, MOIMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBINH (OMOT€OIIEHOTHYECKUI), ONOChepHBIi.
[Iponecchl, nporcxosaiue B XKUBBIX cucTeMax. OCHOBHBIE MpU3HAKHU KuBoOro. JKu3Hb Kak (opma
cyliecTBOoBaHMs Matepuu. Hayku, u3yyaromiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alUH.

N3yuenne >xuBBIX cHcTeM. MeTonbl Ouonoruveckoil Hayku. HaOmronenwe, m3MmepeHue,
SKCIEPUMEHT, CUCTEeMaTH3alus, MeTaaHaaus3. [loHaTHe 0 3aBUCUMON U HE3aBUCUMOMN MEPEMEHHOM.
[InanupoBanue skcnepuMenTta. IlocranoBka u mposepka runore3. Hynesas runoresa. Ilonstue
BbIOOpDKM UM €€ aocTroBepHOCTb. Pa3Opoc B Oumonormyeckux naHHbIX. OIlLIEHKa JOCTOBEPHOCTH
MOJIyYEHHBIX pPe3yJabTaToB. [IpuuMHBI HCKaKEHHsS pe3ynbTaToB dKcnepumeHTa. [loHsaTne
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmure! u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HWY», «bronorudeckue cuctemsn», « CBOMCTBA
JKUBOM Matepumn», «YPOBHU OpraHU3allMy >KUBOH MNpUpPOAb», «CTpOEHUE >KMBOTHOM KIIETKH,
«Tkann KUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOro oOpraHusman», «buoreomnenos,
«buocdepay, «Metoabl n3yueHus >KUBOU TPUPOJIBI».

O6opynoBanue: nabopaTopHoe 000pyAOBaHUE I MPOBENCHUS HAOIIOCHUHN, U3MEPECHUN,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonp30BaHUE pPa3IUYHBIX METOJOB IMPU H3YYEHHH IKUBBIX
CUCTEM.

Tema 3. buosorust KieTku

Knerka — cTpykTypHO-(QYHKIMOHAIbHASI €IUWHUIA >KUBOTO. McTopus OTKpPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knetounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOU TEOpUHU.

MeTtoabl MOJEKYISIPHOM M  KJIETOYHOM OWOJOTHHM: MHKpPOCKOIHUS, Xpomarorpadus,
anekTpodope3,  METoJ  MEYEeHbIX  aToMoB, auddepeHnumanbHoe  LEHTpUYTUPOBAHUE,
KyJIbTUBHUPOBAHUE KIETOK. M3yuenue urcuposanHvlx Kiemox. IJICKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicusneHnoe) uzyieHue Kiemox.

JdemoHcTpauuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID», «DIIEKTPOHHBI MHKpOCKom», «lcTopus
pa3BUTHS METOJI0B MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpENapaTbl pPAaCTUTENIbHBIX, MXUBOTHBIX H
OaxkTepuaIbHBIX KIETOK.

IIpakTuueckass padora «l3yuyeHue METOMOB KIETOYHOM Ouosorum (Xpomartorpadus,
anekTpodopes, tudpdepenmansHoe eHTpudyruposanue, [1LP)».



Tema 4. Xumudeckasi OpraHu3anus KIeTKH

XHMMHMUYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIBTpaMUKpPOdIEMEHThL. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, YydyacTHe€ B CTPYKTYpPUPOBAHHUU KIIETKH, TEIUIOPETYIISALHH.
MuHepanbHbIe BEeLIECTBa KIETKH, UX Ouosiornyeckasi posib. Posib KaTHOHOB U aHMOHOB B KIIETKE.

Opranuueckue BellecTBa KIETKU. buosnormueckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTYypbl OelKoBOM MoseKyinbl. [lepBuuHas cTpykTypa O6enKa, NenTUaHAas CBS3b.
Bropuunas, TpeTuuHas, 4eTBepTHUHas CTPYKTypbl. [leHarypauus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUNU O0ENKOB. [Ipuonusi.

VYraeBoasl. MoHOcaxapuibl, qucaxapuibl, OJUrocaxapuabl U monucaxapuasl. OOmuil miaHn
CTpOEHHMS U (PU3HKO-XUMUYECKHE CBOMCTBA YIiIeBOA0B. buonoruueckue GyHKIUN yriI€eBOOB.

JIunuiel. I'unpodunsHO-THAPOPOOHBIE CBOIICTBA. Knaccudukanus JUIHU/IOB.
Tpurmunepuapl, Gocoaunuasl, BOCKH, CTepOouabl. bruonorndeckue GyHKIuM aumuaoB. OOIme
CBOWCTBAa OMOJIOTMYECKHX MeMOpaH — TEeKy4yecTb, CHOCOOHOCTh K  CaMO3aMbIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxkneunosbie kuciorsl. JIHK um PHK. Ctpoenune HyKIE€HHOBBIX KHUCIOT. HykiaeoTHmsbI.
[Mpunnun xommiementaproctu. [IpaBwio Yapradda. Crpykrypa JIHK — naBoitHas crmpais.
Mecronaxoxaenue u 6nonornueckue pynkuuu JJHK. Buasr PHK. @ynkunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moJiekyine AT®. buonoruueckue
¢y AT®. BoccraHOBIEHHBIE TMEPEHOCYHMKH, HX (GYHKIUA B KIETKe. /[[pyeue
nykaeosuompughocpamol (HT®). CexBenupoBanne JJHK. Memoowr cenomuxu, mpanckpunmomuxu,
NpOMeoOMUKHU.

CrpykTypHast Ouoyiorusi: OMOXMMHYECKHME M OHO(QU3NYECKHE HCCIEOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphl OuoMoIieKyn. Modenuposanue cmpykmypul u YHKYuli 6UOMONEK)
u ux xomniekcos. Komnvromepruiil Ousaiin u opeaHuieckull Cunmes OUOMONEKYL U UX HENPUPOOHBIX
aHanoz2oe.

JdemoHcTpanuu

Hoptpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, ©. Canrep, C.
[Ipy3unep.

Muarpammsl:  «PacnpeneneHue  XMMHYECKMX — JJIEMEHTOB B HEXHMBOM  IIPUPOIE»,
«PacnpenienieHre XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEY.

Tabmuubr u cxembl: «llepmonnueckass Tabnwia XUMHUYECKUX dJIEeMEHTOB», «CTpoeHue
MOJIEKYJBl BOJABI», «BemectBa B cocTaBe oOpranusmoB», «CTpoeHHE MOJEKYIbl OenKay,
«CTpyKTYyphl O€IKOBOW MOJIEKYNbD», «CTpO€HHE MOJEKYN YriaeBoAoB», «CTpoeHHEe MOJEeKYI
AMNUI0BY, «HykienHoBbIe KUCIOTHD, «CTpoeHHE MOJIEKYIBl ATD».

O6opynoBaHue: XUMUYECKasi IOCy1a 1 000pyI0BaHHE.

JlabopaTropHnasi pabora «OOHapykeHHE OCITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITHI.

JlaGopaTopHas pabora «lccienoBaHue HYKJIEHHOBBIX KHCJIOT, BBIJIEICHHBIX W3 KIIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl KJIETOK: 3yKapuoTHdeckas U THpokapuoTuueckas. CTpyKTypHO-(YHKUIHOHAJIbHbIE
00pa3oBaHMs KICTKH.

CrtpoeHune mpokapruoTHIecKor KiaeTku. Kilerounast cteHka Oakrepuii n apxeit. OcobeHHOCTH
CTpOEHHS TeTepoTpO(dHOI 1 aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MecTo U poJib MPOKApUOT B
OHOLIEHO3aX.



Crpoenue ¥ (pyHKIIMOHHUPOBaHME SyKapuOTHUecKo kieTku. [lnasmarmueckas memOpaHa
(mmasmanemma).  CTpykTypa IUia3MaTudeckoii MeMOpaHbl. TpaHCIOpPT  BEMIECTB  4epe3
I1a3MaTHUecKyl0 MeMmOpaHy: maccuBHbIN (auddysus, obnery€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomymponumaemocts MeMOpanbl. PaGota
HATpHUI-KaJIMeBOro Hacoca. DHAOIMTO3: MUHOLUTO3, (aronuro3. Dx3omuto3. Kietoynas cTeHka.
Ctpyktypa 1 (YHKIIUU KIETOYHON CTEHKHU PACTCHHIA, TPUOOB.

Huromnazma. Iluto3onb. I{uTockener. JIBwkenue 1muTomiasmMel. OpraHouabl KIETKH.
OnHomMeMOpaHHBIE OPraHOW[bI KIETKH: 3Huorutazmarudeckas cetb (OIIC), ammapar I'onbmxw,
JU30COMBI, MX CTpOeHME M (YHKUMU. B3auMOCBs3b OJHOMEMOpPAaHHBIX OPTaHOMJOB KIETKH.
CtpoeHue TpaHyJISIpHOTO peTukyinyma. Mexanuzm Hanpasnenus 6Oeaxos ¢ JIIIC. Cuntes
pactBopuMbIXx  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [mankuili  (arpaHyssipHBIiT)
SHJOMIa3MaTHIYeCKU peTuKynyM. CekpetopHas (yHkius anmapata [onbmku. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe ¢ annapame I on1602cu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX KieTOK. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~OpraHOWABl KJIETKU: MHUTOXOHAPUH, IUIACTUABL. [Ipoucxoowcoenue
mumoxonoputi u naacmud. Cumbuoeenez (K.C. Mepeoxckoeckuui, JI. Mapeyauc). CtpoeHue wu
GyHKUIMH MUTOXOHApUH W mactui. llepBuuHble, BTOPUYHBIE U CIOXHBIE IJIACTUIBI
(hOTOCHHTE3UPYIONIUX FYKAPHUOT. XIIOPOILIACTHI, XPOMOIUTACTHI, JICHKOIUIACTHI BBICIIIUX PACTCHHM.

Hemem06pannbie opranouanl kietku CTpoeHue W (QyHKIMM HeMeMOpaHHBIX OpPraHOWIOB
KiIeTku. Pubocombl.  [Ipomeoscymounvie  unamenmoi.  MuxkpoduiaMeHTbl.  AKmurogvle
Muxkpoguiamenmol. MBIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIeMmoK.
Muxkpotpybouku. Kierounsiii 1eHtp. CTpoeHHME U JIBWKCHHE HKTYTHUKOB U  PECHHYEK.
MuxkpotpyOouku nuroruiasmsel. Llentpuons. berku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopuvle 6eaxu.

Anpo. ObGonouka sapa, XpOMaTHH, KapHOIIa3Ma, SIPBIIIKKA, UX CTPOCHHE M (YHKUHUU.
SnepHsblif 6enkoBbIid MaTpUKC. [IpOoCTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B UHTEP(A3HOM sifpe.
Oyxpomamun u 2cemepoxpomamun. benku xpomatuHa — rUCTOHBL. Junamuxa adephoii 060104Ky &
mumose. Hoepuwiii mparcnopm.

Kinerounsle BkimtoueHusi. CpaBHUTENbHASL XapaKTEPUCTHKA KJIETOK 3YKapUOT (pacTUTENIBHOM,
KUBOTHOHU, TPUOHON).

JdemoHcTpauuu

Ioptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuer u cxembl: «CTpOeHHE 3YKapHUOTHYECKON KIIETKN», «CTpOCHHE KUBOTHOM KIIETKI»,
«CTpoeHHE pacTUTENbHOM  KIeTKn», «CTpoeHue MUTOXOHIApUM», <«Sapo», «CrpoeHue
MIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpOIpenapaThl 6aKTepHaIbHBIX KIETOK.

JlabopaTropHnasi padora «/3yueHne CTpOCHHS KIETOK PAa3IMUYHBIX OPTAHHU3MOBY.

I[IpakTnueckas padora «/3ydyeHne CBOICTB KIETOUHON MEMOpaHbD».

JlaGoparopnas pabGora «lccienoBanue miaasmosiu3a M JEIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

I[IpakTnueckas padora «l3ydyeHne ABMKEHUS HUTOIMIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NPeBpaLieHUe JHEPTHH B KJIeTKe

AcCUMWISILIMSL U TUCCUMIIIALIUA — JIBE CTOPOHBI MeTabonu3ma. Turmbl oOMeHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTpodHbIA. YuacTHe KUcIopoga B 0OMEHHBIX Mpoleccax. DHepreTHIecKoe



obecrieyenue kieTku: npespamienne AT® B oOMeHHbIX mpoueccax. PepMEHTaTUBHBIA XapakTep
peakuuil Ki1eTo4Horo mertadosmsma. O@EpMEHTHI, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M JACHCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTalM3aTOpOB. benku-akTUBaTOphl U
OeNKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKLUN OT Pa3INYHbIX (PaKTOPOB.

[lepBuYHBII CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCeHHbll U
oKcucennvlll  pomocunmez y  baxkmepuu. Ceemocobupaiowue nuemenmvl U  NUSMEHMbL
peaxkyuonnoz2o yeumpa. Ponp xjoporuiactoB B mpouecce ¢ortocuHTe3a. CBeroBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs u CAM-munsvt gpomocunmesa. IlpogyKTUBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpa3ne OopraHn3MOB-XEMOCHHTETHKOB: HUTpUUIUpPYIOLUE OaKTepHH,
XKeJe300aKTepun, cepobaKTepru, BOJIOPOAHbIE OaKTeprH. 3HAaUEHNE XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Bunel Opoxenus. IlpoaykTel Opo’keHHS W UX HCIOJIb30BaHHE
YeJI0OBEKOM. AHa’pOoOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHl OHMOTEXHOJOTMHM M BO30yAMUTENN
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTambl JHEpreTudeckoro ooOmeHa. I[loaroroBUTENnbHBIN HTarl.
I'mukonu3 — 6ecKucIopoaHOe pacuIeTyIeHUue TIIOKO3bI.

buonoruueckoe OKHCIIEHHE, WM KJIETOYHOE AbIxaHue. Poib MHUTOXOHApPUN B Ipoleccax
Oouosornueckoro oxucieHus. lluknmueckne peakmun. OxucauTenbHOe (HochoprIupoBaHHE.
Onepeus memobpanrnoeo epaduenma npomonos. Cunmes AT®: paboma npomounnoii AT@-cunmasuol.
[IpeumymiecTBa a’poOHOrO MmyTH OOMEHa BEIIECTB TMeped aHa’poOHBIM. D(PPEeKTUBHOCTH
HHEpPreTUYecKoro oOMeHa.

JdemoHcTpanuu

[Toptpetsr: [Ix. [Ipuctiou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumbsl u cxeMbl: «®DoTocuHTE3», «IHepreTuueckuit oOMmen», «buocuuTe3 Oenkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKON, 00OpYyIOBaHHE IJIsl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaIUTUYECKOH aKTMBHOCTU ()EPMEHTOB (Ha MpHMepe
aMuJIa3bl WA KaTalla3bl)y.

JlabopaTropuasi padora «l3ydueHue ¢hepMEHTATUBHOTO pacHISIUICHUS TTEPOKCHIA BOAOPOIA
B PACTUTENIbHBIX U )KMBOTHBIX KJIETKAX).

JlaGopaTopHas pa6ora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopnasi pa6oTa «CpaBHEHHUE MPOIIECCOB OPOKCHUS U JBIXAHHS.

Tema 7. HaciiencrBeHHasi nHpopManus U peaju3anus eé B KJIeTKe

Peaknun marpuyHoro cuHresa. lIpHMHIMO KOMIUIEMEHTApHOCTH B PEAKIUAX MaTPUYHOIO
cuHTe3a. Peanmuzanus HaciaeaCTBeHHOM wuHpopmanuu. ['eHeTHMYecKuil KoJ, ero CBOMCTBa.
Tpanckpunuuss — marpruunblii cuHTte3 PHK. IlpuHIMOBI TpaHCKpUNIMU: KOMILIEMEHTApHOCTH,
aHTUIAPAIIENbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sramel. Yuactue TpaHcnopTHbix PHK B OGuocunTtese Genka. YcimoBus
6uocunTe3a 0enka. Konupoanue aMuHokucioT. Pois pubocom B OnocuHTese Oenka.

Coepemenuvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus reHomMa y MpPOKapuoT U
JYKapHoT. Perynsnus akTHBHOCTH T'€HOB Y MpokapuoT. ['unores3a onepona (. XKako0, XK. Mano).



MonexynapHule mexanusmvl IKCHpeccuu 2enos y saykapuom. Ponb xpomamuna 6 pecynsayuu pabomoi
2eHos. Perynsiius 0OMEHHBIX MPOLIECCOB B KieTKe. KieTounblii romeocTas.

Bupycel — Hexierounsie ¢GOpMbl KU3HU U OOJUTaTHBIE Mapa3uThl. CTPOCHHE MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kuznennwiii yuka [JHK-codepoicawux eupycos,
PHK-cooepocawux supycos, bakmepuoghacos. Obpamnas mpanHckpunyus, peeepmasa, unmezpasa.

BupycHsle 3a60eBanus yenoBeka, kuBOTHbIX, pactenuit. CIIN]J], COVID-19, conuanbubie
Y MEJTUIIMHCKHUE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypuoix
buonocuueckux dannvix. Hanomexnonocuu 6 6uonoeuu u meouyune. Ilpoepammupyemvie ynkyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

JdemoHcTpaunu

IToptpetsr: H. K. Konsuos, /. 1. UBaHOBCKUH.

Tabmumer u cxembl:  «buocuntes  Oenka», «['eHetmueckuit kom», «Bupycey,
«bakrepuodarm.

IIpakTnueckasi padora «Co3qaHue MOJIEIA BUPYCA».

Tema 8. ’KusHeHHDBIH MUK KJI€TKH

Knerounsnii 1wk, ero mepuonbl u perynsius. WHrepdaza m muto3. OcobeHHOCTH
npoiieccoB, npoTekammux B uHTepdaze. [loaroroBka kierku k nenenuto. [IpecuHreTnueckuit
(MOCTMHUTOTUYECKHM), CHHTETHYECKMA M TMOCTCHHTETUYCCKUNA (MMPEMUTOTHYECKUIN) TIEPHUOIBI
nHTep a3kl

Matpuunsiii  cunte3  JIHK  —  pemmkanusa.  Ilpunnunelr  perumkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  TMOJIYKOHCEPBATUBHBIA  CHHTE3,  AHTUIAPAUIETBHOCTh.  MexaHu3M
pemwukanun JIHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl U Tenomepasa. XpOMOCOMHBIM
HaOOp KJIETKH — KapuoTHM. JIUTUIOMAHBIA W TamgouIHBIA HaOOphl XpoMocoM. ['oMonoruuyHbie
XpoMocoMmbl. [1010BbIE XPOMOCOMBL.

Henenue kiaetku — Muto3. CTaiui MUTO3a U IPOUCXO/SIINE B HUX Mpouecchl. TUIbl MUTO3A.
Kapnokunes n nuroknnes. buonorndeckoe 3Ha4eHIE MUTO3A.

Perynsius MuToTHYEeCKOTO LIMKIIA KIeTKHU. [Iporpammupyemast KietouHas rudessb — aronros.

Knerounoe sapo, XpoMocoMbl, (yHKIHMOHAJIbHAs T€HOMHKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas xkiemxa» — buoungopmamuyeckue
MoO0enu hYyHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmurel 1 cxembl: <«OKW3HEHHBIA UK KICTKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Penmmukanmsa [JHK.

OO06opynoBaHHe: CBETOBOM MMKPOCKOII, MHKpompernapaTel: «MHTO3 B KJIETKax KOpeIKa
JTyKay.

JlaboparopHasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax.

JlaGopaTopnas padora «HaGmoneHne mMHTO3a B KIETKax KOHYMKA KOpellka Jyka (Ha
TOTOBBIX MHUKpOIIpErapaTax)y.

Tema 9. Ctpoenune u GyHKIMH OPraHu3MoOB

buonornueckoe  pazHooOpaszue OpraHU3MOB. OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJHOKJIETOYHbIE T'PUObI, OJHOKJIETOUYHBIE BOJAOPOCIH, JIpyrue NpoTHCTh. KonoHuanbHbIe
OpraHU3MBbI.



B3aumocCBs3bp yacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl U CHCTEMbI OPIaHOB.
OpranusM Kak equHoe 1enoe. 'omeocras.

Tkanu pactenuii. Tumbl pacTUTENbHBIX TKaHEH: 0Opa3oBaTelbHasl, TOKPOBHAS, IPOBOAINIAS,
OCHOBHasi, Mexanndeckasi. OCOOEHHOCTH CTpOeHHUs, QYHKIUN U PACHOJIOKEHUSI TKaHEH B opraHax
pacTeHUHN.

TKaHM KUBOTHBIX U 4Ye€lIOBEKa. THUIBI )KUBOTHBIX TKaHEH: AMUTENHANIbHAS, COSUHUTEIbHAS,
MblllleyHasi, HepBHasg. OCOOEHHOCTH CTPOEHMs, (YHKIMH M pPACIOJIOKEHUsS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U yenoBeka. DyHKIMN OpraHoOB U CUCTEM OpPraHOB.

Omnopa Tena oprann3zMoB. Kapkac pacrenuil. CkeneTsl 0JJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
JKUBOTHBIX. HapykHbI! 1 BHYTpeHHUH ckeyieT. CTPOCHUE U TUIIBI COSTMHEHUS KOCTEH.

JIBi>keHHe  opraHu3MoB. JIBWKEHHME  OJHOKJIETOYHBIX  OpPraHu3MoB:  aMEOOMIHOE,
KT'YTUKOBOE, pECHUUYHOE. J|BUKEHNE MHOTOKJIETOUYHbBIX PAaCTEHUI: TPOIIU3MbI U HACTUH. J[BHKeHUE
MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBeKa: MblleyHas cucreMa. Pednexc. CkeneTHbIe MBIIIIIBI U UX
pabora.

[Intanne opranusmos. IloryomeHue BOAbI, YIVIEKUCIOTO Ia3a M MUHEPAJIbHBIX BELIECTB
pactenusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPEHUE.
[IutaHne mMO3BOHOYHBIX >KMBOTHBIX. OTIENbl MUIIEBAPUTENBHOrO TpakTa. llumeBapuTenbHbIC
xkenespl. [InimeBapurenpHas cucTeMa 4yenoBeKa.

Jpixanue opraHu3MoB. J[pixanue pacteHuil. [Ipixanue >kuBOTHBIX. [uddy3us razos yepes
MOBEpXHOCTh KieTKU. KokHoe apixanue. JlpixaTenmpHas moBepxHOCTh. JKabepHoe u nérouHoe
JpIXaHue. J[pIxaHue Mo3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHHUE CTPOEHUS
JNE€TKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cHUcTeMa u4elnoBeKa. MeXaHW3M BEHTWISLIMU
NETKUX y ITUI U MIEKONUTAIUX. Perynsauus apixanus. J{pixaTenbHble 00bEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIIOPT BeleCTB
y )KMBOTHBIX. KpoBeHOCHas1 cuctema u e€ opransl. KpoBeHOCHas cuctemMa Oo3BOHOYHBIX JKHBOTHBIX
u yesnoseka. Cepile, KpPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpaieHusl. DBOIIOLUOHHbBIE
YCIIOXKHEHHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI TMO3BOHOYHBIX KMBOTHBIX. PaboTa cepama u eé
perymsanus.

Beinenenne y oprann3moB. Belnenenue y pacteHuidl. BelneneHue 'y KMBOTHBIX.
CoxpaturensHbie Bakyonu. Opransl BeieneHus. OuibTpaius, ceKpenus U 00paTHOe BcachIBAaHUE
KaKk MeXaHH3Mbl paboThl OpraHoB BbleieHUsA. CBs3b IOJOCTH Tella C KPOBEHOCHOH U
BBIJICJIUTENILHON cuUCTeMaMM. BplieneHne y TNO3BOHOYHBIX JKMBOTHBIX M uesjoBeka. Ilouku.
Crpoenue u ¢pyHkunonupoanue Heppona. OOpa3oBaHHE MOYH y YEITOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IIUCTHI
IIpoCTEHIMX. 3alUTa y MHOTOKIETOUHbIX pacreHuid. Kytukyna. CpeactBa mnaccMBHOM U
XUMHYECKOM 3aIUThl. DUTOHIUABI.

3aiuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. AT OpraHUu3Ma OT
oonesneit. UMMyHHas cuctema 4enoBeka. KieTouHbIH M TyMOpalibHBIH UMMYHHUTET. Bpoxa&HHBIM
U TpUOOpeTEHHBIN crienupruUecKuii UMMYHHUTET. TeopHusl KIOHAJTbHO-CEJIEKTUBHOTO MMMYHHUTETa
(IT. Opmux, ®. M. bepner, C. ToneraBa). BocmasurenbHble OTBETHI OpPraHu3MoB. Poib
BPOXKAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.



PazgpaxxuMocTe U peryimauus 'y OpraHu3MoB. Pa3gpakumoctb y  OAHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3napakuMoCTh M peryisauus y pacTeHuil. PocToBble BemiecTBa U MX
3HAYCHHE.

HepBnas cuctema u pedriekropHas peryisius y >KuBOTHbIX. HepBHast cucteMa u €€ OTAeNbl.
DBOJIIOIIMOHHOE YCIOXHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y KMBOTHBIX. OT/ENbI TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropras nyra. bezycioBHbie U ycnoBHbIC pedIIeKChI.

['ymopanbHas perynsuusi W OSHIOKPHHHAS CHCTEMa >KUBOTHBIX U 4esioBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. /JlelicTBHe TOpMOHOB. B3anMoOCBs3b HEpPBHOU H
SHIOKpPUHHOM cucTeM. ['unoTranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmumsl u cxeMbl: «OIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepuny, «IIpocreiiuey», «Opranbl HIBETKOBBIX pacTeHHI», « CUCTEMBI OPraHOB MMO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacteHui», «KOpHEBbIE CHCTEMBI»,
«Ctpoenne ctebis», «CTpoeHHE TUCTOBOM TTACTHHKNY, « TKaHU KUBOTHBIX», « CKEIIET YEIOBEKaY,
«ITnmeBapurenbHas cucrema», «KpoBeHocHas cucrtemay, «/lpixartenbHass cucrema», «HepBHas
cuctema», «Koxa», «Mplmeunas cucreMa», «BpimenurenbHas cucrtema», «OHIOKPUHHAS
cuctemay, «CtpoeHue wMbimIp», «UMmyHnurer», «KumednHomnonoctHeie», «Cxema MUTaHUA
pacteHuin», «KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpoeHue ruapel», «CtpoeHue
wiaHapum», «BHyTpeHHee cTpoeHHe I0XkJaeBoro uepssi», «HepBHas cucrema poio», «HepBHas
cucrtema JArymkn», «HepBHas cucrema npecmbikaromuxcs», « HepBHas cuctema nruipy, «HepBHas
cUCTeMa MJICKOTHTAINX», «HepBHas cucrema demoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMM HAaCEKOMBIX, UITIOKOXKHX, >KHBBIC
9K3EMILUISIPhl KOMHATHBIX PACTEHUM, repObapuu pacTeHUIl pa3HBIX OTAENOB, BIAXKHBIC IMpermapaThl
YKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
obopymoBaHue ISl JEMOHCTPAIIMKA TIOYBEHHOTO M BO3IYIIIHOTO MHUTAHUS PACTCHUH, PaCIICTIICHUS
Kpaxmalnia ¥ OeNKOB IMOJ JeHCTBUEM (EpPMEHTOB, 0OOPYIOBaHHE UISI JEMOHCTPAIMH OMBITOB I10
W3MEPEHHUIO JKMU3HCHHOM EMKOCTH JIETKMX, MEXaHW3Ma JIbIXaTEJIbHbIX JBH)KCHUM, MOJEIN
TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopatopnas padora «/3yueHue TkaHel pacTeHUIN».

JlaboparopHasi padora «/3yueHue TKaHel )KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoKeHMe U pa3BUTHE OPTaHU3MOB

@®opMBI pa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe (BKJtouUas BETeTaTUBHOE) M 1MOJoBoe. Bumbl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CTIOPYIISIIHS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe paszmuoxenue. ITonoBele kieTku, ninu rameTsl. Meiios. Craguu meiiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruosiornueckuii CMbICI Meio3a U OJI0BOro Ipouecca. Mernos
Y €r0 MECTO B KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazsutue. ['amerorenes y :’kuBOTHBIX. [TonoBbie kene3pl. OOpa3oBaHue u
pa3BUTHE MOJIOBBIX KJIETOK. CriepmaToreHes u oorenes. CTpOeHHE MOJNOBBIX KIETOK.

Omiog0TBOpeHHE M SMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIUIOAOTBOPCHUS:
Hapy)KHoe, BHyTpeHHee. [lapTreHorenes.

NunuBuayanbHOe pa3BUTUE OPraHU3MOB (OHTOreHe3). DOMOPUOJIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopgocenez — 00Ha u3 enasHvix npoobaem smopuonocuu. Konyenyus mopgoeernos u



mooenu mopghozcenesa. Craguu >MOpUOTEHE3a KUBOTHBIX (Ha mpumepe Jsarymiku). JpoOneHue.
Tunel apoGnenusi. [emepmunuposannoe u Hedepmunuposannoe Opobnenue. bracmyna, munvl
onacmyn. OcoGeHHOCTH JPOOJIEHHS MIIEKONUTAIOUIMX. 3apObIIIeBbIe JINCTKU (TacTpyJIsALus).
3JakiaJka OpraHoB W TKAaHEM M3 3apOABILIEBBIX JIMCTKOB. B3anMmHOe BiMsHME YacTeu
pa3BHUBAOIIETOCS 3apojbiiia (3IMOpUOHATBHAS WHAYKIH). 3aKiIajJKa TUIaHa CTPOCHUS JKUBOTHOTO
KaK pe3ysibTaT HepapXHUeCKUX B3aHUMOACWUCTBUI TeHoB. BiusHue Ha 3MOpUOHAIBHOE Pa3BUTHE
Pa3IUYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIBI.

Poct u passurue xxuBoTHbIX. [locTamMOproHanbHbIi niepuo. [Ipsimoe u HempsiMmoe pa3BUTHE.
PazButne ¢ Meramop$o3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX >KMBOTHBIX. buomormdeckoe
3HAQUEHHE TPSIMOTO MU HEMPSIMOTO pPa3BUTHS, WX pacHpoCTpaHEHWE B MPHUpPOJE. THIBI pocTa
KUBOTHBIX. DaKTOPHI PETYNSIIIUU POCTa KUBOTHBIX M yenoBeka. CTaguu mocTIMOPHOHAIBHOTO
pa3BUTHUSL y KUBOTHBIX M 4enoBeka. [lepmoasl oHTOreHesza yenoBeka. CTapeHHE M CMEpPTh Kak
OMO0JIOTHYECKHE TPOLIECCHI.

PasmHoxenue u pazpurue pacrenuii. ['amerodur u ciopodur. Meiio3 B KU3HEHHOM LHKIIE
pactenuii. O6pa3oBaHue CIop B mporecce Meio3a. ['lamerorene3 y pacrenuid. Omiog0TBOPEHUE U
pa3BUTHE pPACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUM.
OO0pasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIMN OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JdemoncTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnmumpsl u cxembl: «BeretatuBHOe pasMHOXKeHHE», «THUIBI Oecroioro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIAMUIOMOHAbI», «Pa3MHOKEHUE 3BIIICHBDY, «Pa3MHOKEHUE THAPB, «Menos3»,
«Xpomocomel», «['amerorenesy, «CTpoeHre SIMUEKIETKH U criepMaTo3ougay, «OCHOBHbIE CTaauu
OoHTOreHe3a», «IIpsamoe u HenpsiMoe pa3BUTHEY, «Pa3BUTHE MaliCKOTo KyKay, «Pa3Bute capaHnumy,
«Pa3BuTHe nArymkun», «J{BolHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHuil», «CTpoeHHe CceMsiH
OJHOJIOJBHBIX U ABYAOJIBHBIX PACTEHUI», «KU3HEHHBIM LUK MOPCKOW KamycTbl», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN UK MATOPOTHUKAY, « KU3HEHHBIN LUK COCHBI».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnaparhl SHIEKICTOK M CIEPMAaTO30HI0B,
Mozenb «{UKIT pa3BUTHS JISTYIIKIY.

Jlabopatopnasi padora «l3yueHue CTpoeHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTaxy.

IIpakTuyeckass padora «BpIsiBI€HHE MNPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGopaTopHas paGora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH ¥ U3MEHYNBOCTH OPraHM3MOB

Hcropus craHOBIICHUS W pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne ®pu3a,
T. Moprana. Ponb oreuecTBeHHBIX y4€HbIX B pa3BuTuu reHetuku. Padorsr H. K. Konsrosa, H. 1.
BaswmiioBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHUYECKUE IOHATUS W CHMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIC
TEHbl, aJbTEPHATUBHBIE NPU3HAKH, JIOMUHAHTHBIA M PELECCUBHBIM MpU3HAK, TOMO3HIOTa,
TeTepO3UTroTa, YUCTas JIMHUSA, THOpHUABI, reHoTurl, ¢eHoTurn. OCHOBHBIE METOIbI TECHETHKHU:
THOPUIOJIOTHYECKU I, ITUTOJIOTHYCCKUH, MOJIEKYJIIPHO-TEHETUYECKUM.

JdemoncTpanuu



[optpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuib! 1 cxembl: «MeToIbl TeHETUKNY, « CXeMBI CKPEITUBAHUS.

JlaGopaTopnas padora «/lpo3oduia kak 00bEKT FT€HETHUECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemnuBanue. [lepBolil 3axkoH MeHzens — 3aK0H eInHO00pasusi THOPUIIOB
nepBoro nokosueHud. [IpaBuno nomuHupoBanusa. BTopol 3akoH MeHnens — 3aK0H paclierieHus
npu3HakoB. LluTonoruueckre 0CHOBbI MOHOTUOPUTHOTO CKpeluBaHus. ['unore3a 4uCTOTh ramer.

AHnanusupyrouiee ckpeuiBanue. [IpoMexyTounblil xapaktep HaciaenoBaHus. Paciueruienue
MIPU3HAKOB TIPHU HETIOJHOM JIOMUHUPOBAHUHU.

Jurubpuanoe ckpenmBanue. Tpetuii 3akoH MeHeNs — 3aK0OH HE3aBUCUMOTO HACJIeIOBAaHUS
npu3HakoB. Lluronoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHNS.

CuerieHHOe HacienoBaHue npuszHakoB. Paboter T. Moprana. CreruieHHOe HaclieOBaHUE
TE€HOB, HAPYIICHHUE CIETUICHUSI MEX 1Yy TeHaMH. XPOMOCOMHAs TEOPHsl HACTEACTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHHM3M OIPENEICHHS M0Ja. AYTOCOMBI U TIOJIOBBIE
XpoMocoMmbl. ['oMorameTHbIi W rereporaMeTHbId T10Jd. ['eHeTHdeckas CTPYKTypa IOJIOBBIX
xpoMmocoM. HacrienoBanre mpu3HaKoB, CLETVIEHHBIX C ITOJOM.

l'eHoTtun kak wenoctHas cucrteMa. [lmedoTponuss — MHOXECTBEHHOE JCHCTBHE TIEHA.
MHOXECTBEHHBIN ~ajyienu3M. B3anMoOJeicTBHE HeaJuleNbHBIX TIE€HOB. KOMILIEMEHTapHOCTb.
Onucras. [lonmumepus.

I'eneTnyeckuil KOHTPOJb pPa3BUTHS PACTEHUM, JKMBOTHBIX U 4YEJOBEKa, a TaKke
(DM3HOIOTHYECKUX TIPOIIECCOB, MOBEACHNUS U KOTHUTHBHBIX (pyHKIMH. ['eHeTHUECKHe MEeXaHU3MBI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35MH — MMapasuT» U «XO3IUH — MUKPOOHOM.
I'eHeTnyeckue acmeKkThl KOHTPOJSI U W3MEHEHMs HACJEeICTBEHHON HH(OpPMAIMH B TMOKOJICHHSIX
KJIETOK U OpPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuubr 1 cxeMmbl: «IlepBblii U BTOpO# 3akoHbI Menuens», «Tpetuit 3akoH MeHaensy,
«Ananuzupyroiiee ckperuBanue», «Hemnomnoe noMmunHupoBanue», «CLEMIEHHOE HACJEeIO0BAHUE
MpU3HAKOB Yy npo3odmisly, «['eHetnka nona», «Kapuorun venosekay, «Kapuotum apo3ouiib,
«Kapuotun ntune», « MHOKECTBEHHBIN allIENn3M», « B3anmMoaeiicTBre reHOBY.

O6opynoBaHue: MOJAETb ISl JEMOHCTpAIlMM 3aKOHOB €IWHOO0Opa3usi THOPUAOB MEPBOTO
MOKOJICHUSI W pAacUICIUICHUs] MNPU3HAKOB, MOJENb I JIEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOTO
HacjeA0BaHUs MPU3HAKOB, MOJENb ISl JEMOHCTPALUU CIEIUICHHOTO HACJIEeIOBAHMS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapar: «Jlpozoduay.

IIpakTuyeckass paGora «UM3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKpPEIIUBAHUS Y
Jp030(UITBD».

[IpakTnueckas padora «JI3yueHue pe3ynbTaToB JUTHOPUAHOIO CKpEIMBaHUSA Yy
IPO30HITBD).

Tema 13. 3akoHOMEpPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  popmupoBaHuM (peHotuna. H3MEHUYUBOCTH
npuzHakoB.  KauecTBeHHbIE M KOJIMYECTBEHHBIE  NpPHU3HAKH. BHUIbBI  W3MEHUYHUBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHA.



MomudukanoHHas M3MEHUYUBOCTh. Ponb cpenbl B (popMHUpOBaHUM MOJU(PHUKAIIMOHHON
n3MeHunBocTd. Hopma peakumu npusHaka. Bapuannonsslii psa u BapuanuoHHas kpusasd (B.
Noranncen). CoiicTBa MOAU(DUKAITMOHHON U3MEHUNBOCTH.

l'enHoTunnueckass u3MeHUMBOCTh. (CBOICTBA TEHOTUIIUYECKOW HW3MEHUYMBOCTH. Buasl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunaTuBHass M3MEHYMBOCTh. MeiHO3 M TMOJOBOM MpOLECC — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTU. PojIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JJaHUM F€HETHMUYECKOT0 pa3HooOpa3us B
npezeiax OJHOrO BHU/A.

MyranuonHasi HM3MEHYUMBOCTh. Buabsl MyTaluii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UWHIYIUPOBAHHBIC MYyTallMd. SJepHbIE W IUTOIUIA3MATUYECKHE MYTAIlUH.
CoMaruueckre W TOJOBble MyTaruu. [IpuuuMHBI BO3HUKHOBEHHUs MyTanuil. MyTareHsl U uX
BJIUSHME HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IMpolecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacnenctBeHHoW wu3MeHunBocTH (H.M. BaBunoB). BaesnepHas W3MEHYHBOCTH H
HAaCJIEACTBEHHOCTD.

Onucenemuka u 9SNUCEHOMUKA, pOIb INULEHEMUUECKUX (HAKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumslt 1 cxembl: «Bumbl u3MeHunBocTH», «MoaudukanoHHas HW3MEHUYUBOCTHY,
«KomOuHaTUBHAsS M3MEHUMBOCTBY, «Meio3y», «OmnogorBopenuey», «I'eHeTnueckue 3aboaeBaHUs
yesoBeKay, « Buael myranuin.

ObopynoBaHue: >KUBbIE M TrepOapHbIe SK3eMIULIPhl KOMHATHBIX pPAaCTCHHUH, PHUCYHKH
(dboTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMU U3MEHYHBOCTH.

JlaGopaTopnass  padora  «lccienoBanue = 3aKOHOMEpPHOCTEH  MOIU(DUKAIIMOHHOM
n3mMeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOID».

IIpakTnyeckas padora «MyTauuu y Apo30(huiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun denmoBeka. MexayHapoaHass NOporpaMma HCCIEJOBaHUS TE€HOMa 4eJIOBEKa.
MeToapl M3Y4YeHHS TEHETHKH 4YeJIOBEKA: T'CHEAOTUYECKUH, OJM3HEIOBBIM, UTOTEHETHYECKUN,
MOMYJISIIUOHHO-CTATUCTUUECKUM,  MOJIEKYJISIpHO-TeHeTH4Yeckuil. COBpEMEHHOE  OIIpelielIeHHE
TE€HOTHIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nomombio [I1P-
aHanuza. HacnenctBeHHble 3a0oeBaHus denoBeka. [ eHHbIE M XpOMOCOMHBIE OOJIE3HH YeNOBEKa.
bone3nn ¢ HaciaeACTBEHHOW MPEAPaACIONOKEHHOCThIO. 3HAYECHUE MEIULMHCKOM TEHETHKU B
MPEIOTBPAIICHUN W JICYCHHWH TEHETUYECKUX 3a00JeBaHU uYenoBeKka. MeanKo-TeHEeTUYECKOe
KOHCynbTUpoBaHue. CTBOJIOBbIE KJIETKH. [IOHSATHE «T€HETHYECKOro rpys3a». JTHYECKHE ACTEKThI
WCCIIEIOBaHMM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (HakTOphl MOBBIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHHUIO OKPY’KAOIIEeH cpelipl. ['eHeTnyeckast mpeIpacioyioKEeHHOCTh YEII0OBEKA
K MaTOJIOTHSIM.

JdemoncTpanuu

Tabmumel u cxembl: «Kapuotun dvemoBeka», «MeTOapl WM3Y4eHHS] TEHETHKU YEJIOBEKay,
«I"eneTnueckre 3a00J€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB



JlomecTukanuss M CeJleKUMs. 3apoXACHHME CENeKUMHU M JoMecTukanuu. Yduenune H. U.
Bagunosa o LleHTpax MpouCXOKIeHUsS U MHOTrooOpa3usi KyJIbTYpHBIX pacTeHuil. Ponb ceneximu B
CO3/IaHHUU COPTOB PAcCTeHUU U MOPoA >KUBOTHBIX. CopT, Mmopoja, mraMM. 3aKOH TOMOJIOTHYECKHX
psAnoB B HacinencTBeHHOW u3MeHunBoctu H. M. BaBuioBa, ero 3HaueHue Uil CEJIEKLIMOHHOU
paboThI.

Metoabl ceneKIMoHHOW paboThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBIM M MHIUBHAYaJbHBIH.
Otanbl KOMOWHAIMOHHOM cenekiuu. McneiTanue npousBoauteneit mo moroMctBy. OT6op 1o
TEHOTHUITy C ITOMOIIBIO OLEHKH (PEHOTHUIIA IOTOMCTBA M OTOOP 10 F€HOTHUILY C MOMOIIbIO aHAIU3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEeJeKIMOHHOM paloTel. PaguanuoHHBIA U
XUMHUYECKMH MyTareHe3 Kak MCTOYHHMK MyTaluil y KyJbTypHBIX (OpM OpraHHU3MOB.
Hcnons30BaHre TEHOMHOTO PEIaKTHPOBAaHUS U METOJ0B pekoMOnHaHTHBIX JIHK nms momyuenus
HCXOJHOTO MaTepuaa sl CEJEeKLHUN.

[lonyuenne  nonuruionnoB.  BuyrpuBupmoBas  ruOpuamsauus.  biauskoponactBeHHOe
CKpelIMBaHue, WM UHOpuAMHT. HepoacTBeHHOe cKkpelnBaHue, Ui ayTopuauHr. ['ereposuc u ero
npuunHbl. Mcnonb3oBanue rerepo3uca B cenekuuu. OtganéHHas rubpuausanus. Ilpeononenue
Oecruiofys MEXBUIOBBIX THOPUAOB. JIOCTM)KEHUS CeNeKIMHM PAaCTeHUH M KUBOTHBIX. «3enénas
Dpesonoyusy.

CoxpaHeHHEe M H3Y4YCHHME T€HETHUYECKHX PECypCOB KYJIbTYPHBIX DPACTEHUH M HUX JUKHUX
poauueil uid CO3/laHusl HOBBIX COPTOB M TMOPHJIOB CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp. M3yuenue,
coxpameHue u ynpaeieHue 2eHemudecKuMu pecypcamu CenbCKOXO3AUCTEEHHbIX U NPOMbICIO0GbIX
JHCUBOMHDBIX 6 YEAX YIIYUULEHUS CYUECMEYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM
yucie ¢ NpuUMeHeHuem COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUU, Nepedosvblx Uoell U
NepCcneKmueHbIX MexXHON02UL.

JdemoncTpanuu

[optpersr: H. . Baunos, 1. B. Muuypun, I'. /I. Kapneuenko, I1. II. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl u cxembl: «LeHTpBI MPOUCXOXKIEHUS U MHOr00Opas3usi KyJIbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTMUECKHUX PSJ0B B HACJIEJICTBEHHOM HM3MEHUYMBOCTH», «METO/bl CENEeKIUN»,
«Otnanénnas rudpuanzanus», «KMyrareHes.

JlaboparopHasi padora «/3ydyeHne COpPTOB KyJIbTYpPHBIX PAaCTEHUN W IMOPOJ JOMAIIHHUX
KUBOTHBIX».

JlaboparopHnasi padora «/3yueHrne METOJI0B CEJIEKIIUU PACTCHUID.

IIpakTnyeckas padora «IIpuBuBKa pacTeHuin».

Ikekypenust «OCHOBHBIE METO/ABI U JIOCTHXKEHHUS CEJEKLIMU PAacTeHMH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHbIM Yy4acTOK, B TEIUIMYHOE
XO34HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOTUS U CHHTETHYECKast OM0JIOTHA

OOBbeKThl, HUCHOJb3yeEMble B OHOTEXHOJIOTMM, — KIETOYHbIE W TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBl, HMX XapakTepUCTUKA. TpagulMoHHAs OMOTEXHOJNOIMA: XJeOoleueHue,
MOJIyYeHHEe KUCIOMOJIOYHBIX MPOAYKTOB, BHHOHENHE. MukpoOuonornueckuii cuHre3. OOBEKTHI
MHUKpOOHosIornyeckux TexHosaoruii. [IponsBoactso Oeiaka, aMUHOKHUCIOT U BUTAMUHOB.

Cozpanne  TEXHOJNOTMM M HMHCTPYMEHTOB  LEJICHANPABICHHOIO  WM3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C LEJIBIO MIOJIyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB, COJCPKAILUX HE
BCTpEYAOIIUECS B PUPOIe OMOCUHTETUUECKUE TYTH.



Knerounas umxeHepus. MeTonbl KyJabTypbl KJIETOK W TKaHEH pacTEHUN M KUBOTHBIX.
Kpunobanku. Comaruueckas TuOpuaM3anus W coMaThdeckuii smOpuoreHe3. lcmonp3oBaHue
rarionJI0B B CEJIEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX aumumen. Mcnonvzosanue
MOHOK/IOHANbHBIX U NOIUKIOHATbHBIX aHmumenl 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS AWLIEKICTOK U KIOHUPOBAHME KUBOTHBIX. METOJ TpaHCIIAaHTALUU sIIEep KIETOK.
Texnonocuu  0300poGreHUs,  KYILIMUBUPOBAHUA U MUKPOKIOHANLHOZO — PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAsl M TE€HHas MHXKeHepHs. VICKyCCTBEHHBI CHHTE3 T'€Ha M KOHCTPYHpPOBAHHUE
pexombunantHbeix JIHK. Cozdanue mpanceennvix opeanusmog. JIOCTHKEHHMS W TEPCIIEKTUBBI
XPOMOCOMHOMW U T€HHOHM MHKEHEPUU. DKOJIOTHUECKHE U ITUYECKHUE TPOOJIEMbl T€HHOW HHKEHEPUH.

Menununckue ouorexnosorun. Iloctrenomuas nudposas meaununa. IIP-auarnocruka.
MeTabonoMHBINM aHaNINM3, TEHOIEHTPUUECKUI aHAINU3 MPOTEOMa YeJIOBeKa ISl OLEHKU COCTOSHUS
ero 370poBbs. Vcnonb3oBaHWE CTBOJIOBBIX KiIeTOK. TapretHast Tepanus paka. 3 D-Oumonmxenepus
Ui pa3paboTku (PyHIaMEHTaIbHBIX OCHOB MEIMIMHCKUX TEXHOJIOTHH, CO3JaHHMS KOMIUIEKCHBIX
TKaHEeW COuYeTaHHMEeM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHUHTA U cKaQOIIUHTa ISl pelIeHUs
3a/1a4 NEPCOHAIM3UPOBAHHON MEUIIMHBI.

Co3naHue BEKTOPHBIX BakKUMH C IeNbl0 oOecreyeHuss KOMOWHHPOBAHHOM 3allUThI OT
Bo30yauteneii OPBU, ycTaHOBIEHHE MOJEKYIAPHBIX MeXaHW3MOB (¢yHKunonupoBanusi PHK-
CoJIep>KallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 ONacHbIe 3a00JI€BaHUs YeTOBEKa U )KUBOTHBIX.

JeMoHcTpamumn

Tabnuue! u cxemsl: «Vcnonp30BaHNEe MUKPOOPTaHU3MOB B IIPOMBIIIIJIEHHOM IPOU3BOJICTBEY,
«Kiterounas uHxxeHepus», «l 'eHHask UHXKEHEPUS».

JlabopaTropHnasi padora «3yuenrne 00beKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llomyueHne MOJIOUYHOKHUCIIBIX IPOAYKTOBY.

JKceKypeusi «bHOTEXHONOTUSI — Ba)KHEWIas MPOU3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue U pa3BuTHE IBOJTIIHOHHBIX NIPEACTABJICHNA B 0HOJIOTHHI

OpomtonmonHas Teopus Y. JlapBuna. [Ipeanoceiku BOZHUKHOBEHUS JapBUHM3MA. JKHU3HB U
Hay4Has aedaresnbHocTh Y. /lapBuHa.

JIBrokymiue cuiibl 3Bosmonuu BuaoB 1o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTh PAa3MHOKEHHUS
OpraHM3MOB, HAaClIeJICTBEHHAas W3MEHYMBOCTb, OOphOa 3a CYIIECTBOBAHWE, €CTECTBEHHBIA U
HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetndeckoir Teopun oo (CTD). HelitpanbHast Teopust SBOIOIHH.
CoBpeMeHHas HBOJIIOLIMOHHAs OuoJorus. 3Hau€HHE 3BOJIOLMOHHON Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, K. Jluane#t, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KioBse, U.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmuubr u cxembl: «Cucrema xuBoil npupoasl (mo K. Jlunnuero)», «JlecTHHUIA >KMBBIX
cymectB (1o Jlamapky)», «Mexanusm (HopMUpPOBaHHS MPUCTIOCOOICHUN Y PACTEHUN U KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema mapmpyra nyremectsust Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 00ppOBI 3a cymecTBoBanue», «llopoabl romydei», «MHOrooOpasue KyJbTypHBIX (GopM
KamycTs», «l[lopoabl AgoMamIHMX KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHUIOB (mo Y.



HapBuny)», «Cxema COOTHOILICHUS [JBIKYIIMX CHJ 3BOMIOIUNY», «OCHOBHBIE TOJOXKECHUS
CHUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHS U €€ Pe3ybTaThl

[Monynsmus kak »dieMeHTapHas enuHuna 53Boiourd. COBpPEMEHHBIE METOMBI OLICHKH
TeHETHYECKOT0 Pa3sHOoO0pa3us M CTPYKTYpPbI MOMysiuid. M3MeHenue reHoQoHAa MOMyJISIIUA KakK
2JIEMEHTApHOE D3BOJIIOLIMOHHOE SBJIEHHME. 3aKOH TIeHeThdeckoro paBHoBecus Jlx. Xapau, B.
Baitn6epra.

OnemeHTapHble (aKTOpbl (ABMXKYIIME CHIIBI) 3BOJIOUMU. MyTalMOHHBIA MpoIiecc.
KomOunaTtuBHas u3MeHUnBOCTh. [[peiid reHoB — ciyyaiiHble HeHaNpaBICHHbIE U3MEHEHUSI YaCTOT
aienedt B momymsiuax. D¢dekT ocHoBatens. Igpgexm Oymowinounozo eopaviuika. CHudcenue
2eHemU4ecKo20 pazHoodpaszus; npuduHvl u cieocmeus. Ilpossenenue s¢ghgpexma Opetigha 2cenog 6
oonbuwux u  manvix nonyaayuax. Murpamun.  W3onsmus  nomynsuuii:  reorpadudeckas
(mpocTpaHCTBEHHAs1), OHMoIoruyeckas (pernpoayKTUBHAS).

EcrecTBenHbIil 0TOOp — HanpaBistonmid GakTop 3BoMOIHA. POPMBI €CTECTBEHHOTO 0TOOpA:
NBIDKYIIMKM,  CTAOWJIM3UPYIOIIUM,  paspeiBaromuii  (au3pyntuBHblA).  [lomoBoit  oTOOp.
Bo3HHMKHOBEHNE U 3BOJIOLHUS COLIUATBHOTO MOBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHM3MOB KaK pe3ysbTaT MHUKPOIBOJOLMH. BoO3HUKHOBEHHE
MpUCIIOCOONEHUH Yy opraHu3MoB. ApoMopdo3bl u nanoagantauuu. [Ipumeps! npucnocoOneHuii y
OpraHusMoB:  MopdoJornueckue,  (U3HOJOTUYECKHE, OHOXMMHUYECKHE,  IOBEICHUYECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bupn, ero kputepunm u cTpykTypa. BumooOpazoBaHMe Kak pe3ylbTaT MHUKPOIBOJIIOLHMU.
WMzonsmust —  wrrodeBod  aktop BupooOpasoBanms. Ilyth u  crmocoObl  BHUI000pa3OBaHUS:
ajutonatpudeckoe  (reorpaduueckoe), CHMIIATPUYECKOE  (DPKOJIOTHYECKOE), «MTHOBEHHOEY
(monumuionan3anus, rudpuau3anys). JauTeabHOCTh SBOMIOUOHHBIX ITPOLECCOB.

Mexanu3mbl (OpMUPOBAHHS OMOTIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponp  2BOMIOIMOHHON  OWoOJOrMM B pa3pabOTKe HAYYHBIX METOJOB  COXpaHEHUS
O6uopa3zHooOpazus. MHKpPOIBOMIOLMS M KOJBOJIOLHMS [MAapa3uTOB U HX XO03sieB. MeXxaHu3Mbl
(hopMUpOBaHUS YCTOWYMBOCTU K aHTHOUOTHKAM H CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

optpersr: C. C. YetBepukos, J. Maiip.

Tabmuubl U cxembl: «MyTanMoOHHAsE U3MEHYUBOCTEY, «IlOMyNsiiuoHHasT CTPYKTypa BHIa»,
«Cxema mposiBneHus 3akoHa  Xapau—BaitnOepra»,  «/IBrKymiue  CHIIBI  3BOJIOLUNY,
«OKoJorHyecKass H30JSIIMs  TOMYJSIUiA  ceBaHCKoW Qopenu», «[eorpaduyeckas u30mALUSA
JMCTBEHHMIIBI CUOMPCKOW M JMCTBEHHUIIBI NAaypckoi», «IlomysisiiMOHHbIE BOJIHBI YHCICHHOCTU
XUIIHUKOB U JKepTB», «Cxema [eHCTBHUS €CTeCTBEHHOro oroopa», «®Dopmbl OOpbOBI 3a
CYIIIECTBOBAHHEY, «MHycTpuanbHbIi MEJTaHU3M», «OKuBbie HCKOTIaeMbIe»,
«ITokpoBUTENLCTBEHHASI OKpacka KUBOTHBIX», «[Ipemympexnaromas oOKpacka >KHBOTHBIX),
«Dusnonoruueckue agantauun», «lIpucrnocoOieHHOCTh OpPraHu3MOB U €€ OTHOCUTENILHOCTDHY,
«Kpurepun Buna», «Bunsl-gBoitHukm», «CTpykTypa Buga B npupoae», «CrocoObl
BHmooOpazoBanus»,  «l'eorpaduueckoe  BuUmooOpa3zoBaHWe  TPEX  BUJAOB  JIAHJBIIICH»,
«DKOJIOTHYECKOe BHI000pa3oBaHMe BHJOB CHHML, «Ilomummonasl pactenuity, «KamycTHo-
peAeyHbI THOPUIY.

O6opynoBanue: Trepbdapuu pacTeHUi, KOJUIEKIIMM HACEKOMBIX, uyudena NTHIl U 3Beped ¢
MpUMepaMu Pa3IMYHBIX MPUCIIOCOOJIEHUH, 4Yydena NTHUIl U 3Beped pa3HbIX BUAOB, repdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.



JlaGopaTopHasi pa6oTa «BrIsiBIeHIE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIA».

JlaGopaTtopnas padora «lIpucmocoGieHuss OpPraHu3MOB M HX  OTHOCHUTEIIbHAsS
1IEeTIECO00PA3HOCTHY.

JlaGopaTopnas padora «CpaBHEeHUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO).

Tema 3. Makpo3sBosonusi 4 eé pe3yJbTaThl

MeTtoapl u3yyeHus: Makpo3BoiroLuH. [laneoHToNnOrMueckne MeToabl M3Y4EHHUs SBOJIOLUU.
[Iepexonnbie popmbl U GUIOTEHETUYECKUE PSIJIbI OPTAaHU3MOB.

buoreorpaduyeckue meroabl uydeHus sBomonuu. CpaBHeHue (Giaopsl U GpayHbl MATEPUKOB
1 ocTpoBOB. buoreorpapudeckue obnactu 3emian. BUabl-sHIEMHUKH U PETHUKTBHI.

OMOpPHOIOTHYECKHEe U CPAaBHUTEIBHO-MOP(POIOTUYECKUE METOJbl HM3YyUEHUS HBOJIIOLMH.
I'eHeTnyeckue MeXaHU3Mbl 3BOJIOLUU OHTOTEHE3a M TIOSBJICHHUS 3BOJIOLMOHHBIX HOBIIECTB.
['omMonornyHele M aHaJOTMYHBIE OpraHbl. PylMMeHTapHbIE OpraHbl M aTaBU3Mbl. MOJIEKYJISpPHO-
TeHEeTHYECKUe, OMOXMMUYECKHE 1 MAaTeMAaTHYeCKUE METO/Ibl N3Y4EHUs 3BOJIIOLUHU. ['oMOIOrnuHbIe
reHbl. COBpeMEHHBIE METOIbI TOCTPOCHHS (DUITOTEHETHUECKUX JICPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLIMS TEHOMOB.

OO6mume 3akoHOMepHOCTH (TIpaBuia) dBotonun. [Ipunyun cmenwvt gyuxkyuii. HeodpatumocTtsb
9BOJIIOLMM. AfjanTHBHAs paananus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINN.

JdemoHcTpaunu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, J. ['ekkenb.

Tabmuubl 1 cxeMbl: «DHIOTEHETHYECKUN PsIT JIOMIAIN», «APXEONTEPUKC», «3BEepo3yoObie
smepb», «Cteromnedansy, «Punnoputs», «CeMeHHBbIE NANMOPOTHUKWY», «buoreorpaduueckue
30HbI 3emimn», «Jlpeiid koHTHHEHTOB», «PenukThl»y, «HauanbHble cTaguu 3MOPHOHATHHOTO
pPa3BUTHUS TIO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHYHBIE U AHAJOTWYHBIE OPraHb», «PynuMeHTH»,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAaOOpHI 4YelOBeKa M IIMMIMaH3e», «[JaBHbIE HampaBlIeHUS
3BOMIOIHIMNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIOIII.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HMCKOMAeMbIX OCTAaTKOB OPTaHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIUMEHTApHBIX OpPraHOB M AaTaBU3MOB, KOJUIEKLIHUU
HaCEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe :KM3HU HA 3emJie

Hayunple TruUmoTe3sl MPOUCXOXKACHUS JKM3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHUs.
JloHayuHble TpEACTABICHUS O 3apOXKICHUM JKU3HM (KpeaunoHu3M). [umore3a MOCTOSHHOIO
camMo3apoKJIeHus KU3HU U €€ onposepkeHne oneltaMu @. Penn, JI. Cnamnannanu, JI. IMactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHoBHbIE 3Tanbl HeOpraHudeckoi 3postonuu. IlnanerapHast (reosoruyeckasi) BOJIIOLMS.
XuMmuyeckasi 3BOJIOIUSA. AOUOTEHHBIM CUHTE3 OPraHUYECKUX BEIECTB U3 HeopraHmdeckux. OnsIT
C. Munnepa u I'. FOpu. O6pa3oBanue moimmMmepoB u3 MoHoMepoB. KoanepBarHas rumotesa A. .
Omnapuna, runore3a nepsuyHoro Oynpona JIx. XonneitHa, reHetuueckas rumoresza I'. Mémnepa.
PubGosumsr (T. Yex) m rumoresa «vmpa PHK» V. I'mnbepra. dopmupoBanume memMOpaH u
BO3HHUKHOBEHHE MPOTOKJIETKH.

HUctopuss 3emmm u  Meronasl €€ wu3ydeHus. VIckomaemple OpraHU4YecKue OCTaTKH.
I'eoxpononorust u  e€ wMeroabl. OrtTHocuTenbHass W aOCOJIOTHAsE  T€OXPOHOJOTHA.
['eoxpoHoOrHUecKas mKaja: 30Hbl, 3pbl, IEPUOJBL, FTOXH.

HavanbHble 3Tansl opranudeckoil sBomtouuu. [losBieHHe M 3BOJIIOLMS TEPBBIX KIETOK.
Oponronust  Merabosiu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. COBpeMEHHbIE MHKpPOOHBIE
OMOTIIEHKH KaK aHaJIor MepBbIX Ha 3emiie coodiiecTB. CTpoMaTonuTsl. [IpoKapHOTH M 9yKapuOTHI.



[Mpoucxoxaenune 3ykapuor (cUMOUOTEHEe3). DBOIIOIMOHHOE TPOUCXOXKICHHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTIOKJIETOYHBIX  OpraHU3MOB.  BO3HUKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl BOJIOLNHU BhICHINX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuii. Beixon
pactenuii Ha cymy. IlosBieHHMe CIOpOBBIX pacTeHMH M 3aBoeBaHME MMM cymd. CeMeHHbIe
pacrenus. [IporcxoxneHne IBETKOBBIX PACTEHUN.

OcHOBHbBIE 3Tallbl HBOJIIONUM KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennackas dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THIOB. IlepBbie XOpIIOBBIE
XHUBOTHBIC. JKHM3Hb B BOjAE. DBOMIONMSA MO3BOHOYHBIX. [Ipoucxokiaenue ampuOHUii U penTHIIHA.
[Ipoucxoxaenne wmiexkonuTaroumx ©u nOTUI. [Ipunnun xaoueBoro apomopdoza. OcBoeHue
0€CI03BOHOUYHBIMU U ITO3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue xu3HM Ha 3emile MO 3paM U MEPHOJIaM: apXxeH, MPOTepO30H, Majeo30i, ME3030M,
KaifHO30H. OOIas XxapakTepuUCTUKa KiIMMaTa U reojIorHuecKux mporeccoB. [losBieHue u pacuser
XapaKTepHbIX OpPraHU3MOB. YTrieoOpa3oBaHHE: €ro YCJIOBHUS M BIUSHUE Ha Ta30Bblil COCTaB
aTMocQepBhl.

MaccoBble BBIMHpaHUsI — SKOJOTMYECKHE KpHU3WChl mpouuioro. IlpuumHbl M cineacTBus
MaccOBBIX BbIMUpaHUil. COBpEeMEHHBIH 3KOJIOrMYEeCKHi KpH3HUC, ero ocobeHHoctd. [IpobGnema
COXpaHeHHus1 OMopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHIMIBI KiIacCU(pUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPIraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: ®@. Peau, JI. Cnamnanuanu, JI. Tlactep, Y. Y. Meunukos, A. U. Onapun, JIx.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumpsl u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. [lacTepa mo m3yueHutro
caMo3apoxJeHus xu3Hmw», «Cxema ombita C. Muinepa, I'. HOpu», «3Otanel HeOpraHMuecKou
IBOMIIOLIMMY, «I'eoxpoHosornyeckass mkaia», «HauanpHble STanmbl OPraHUYECKOW 3BOIIOLUNY,
«Cxema 00pa3oBaHHs YKapHOT MyTEM cUMOHoOTeHe3ay, «Cuctema >kuBOM mpupoasy, «CTpoeHne
BUpyca», «Apomopdo3bl  pacteHmit», «Punnoputh», «OIHOKIETOYHBIE  BOIOPOCINY,
«MHOTOKJIETOUHBIE BOJIOpOCINY, «Mxu», «IlanopotHukn», «I'onoceMeHHble pacTeHus», «Oprasbl
IBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHPA», «ApPOMOP(O3bI KUBOTHBIXY,
«IIpocreiimmey, «Kumeynononoctueie», «llnockue uyepBu», «YUneHuctoHnoruey», «PwiOb,
«3emHOBOAHBIEY, «IIpecMbikaronuecs», «lItunpy, «Muekonuraromue», «Pa3Butrue Xu3zHu B
apXeuckou spe», «Pa3sBuTHe )KU3HU B NPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B MAIECO30MCKOU
ape», «Pa3Burhe KU3HM B ME3030MCKOM dpe», «Pa3BuTue JKM3HU B KaHHO30MCKOU 3pey,
«CoBpeMeHHasi CUCTEMa OPraHUYeCKOro MUPay.

O6opynoBaHue: repoapuu pacTeHUN pa3IUYHBIX OTIENIOB, KOJUIEKIIMA HACEKOMBIX, BIIayKHBIC
npenaparsl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMH HIJIOKOXKHMX, CKEJIEThl MO3BOHOUHBIX
KUBOTHBIX, UydeJsia NTHUI] U 3Bepei, KOJJIEKIIUU OKaMEHENOCTE!, MOJE3HbIX UCKONAeMbIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MoaenupoBanue omnbiToB Mmuuiepa—tOpu mo
M3YyYEHHUIO a0MOT€HHOT0 CHHTE3a OpPraHWYeCKUX COeIMHEHHH B IEpBUYHOM aTMochepe».

Jlabopatopnasi pabora «l3yuenue u ONHMCAaHWE WCKOMAEMBIX OCTATKOB JAPEBHHUX
OpraHU3MOB.

IIpakTuueckasi padora «/3yueHue ocoOOEHHOCTEH CTPOSHUS PACTCHUI Pa3HBIX OT/ICIIOBY.

IIpakTnyeckas padora «/3yyernne ocoOeHHOCTEH CTPOSHUSI TO3BOHOYHBIX KHUBOTHBIX).



Tema 5. IIpoucxo:kaeHue 4eJ0BeKa — AHTPONOreHe3

Paznensl u 3a1aun anTpononorui. MeToabl aHTPOITOJIOTHH.

CraHOBIIEHHE TIPENICTABICHUA O TPOUCXOKIACHUH YeJOBEeKa. Pennuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUU.

CxoAcTBO yenoBeka ¢ KUBOTHBIMHU. CUCTEMAaTHYECKOE MOJIOKEHUE YesioBeka. CBUIETEIhCTBA
CXOACTBA 4YEIIOBEKA C JKUBOTHBIMHU: CpPaBHUTEIHHO-MOpP(dOIOTHUECKHUe, SMOPHOIOTHYECKHE,
(busmonoro-6MoxuMHUUIEcKue, mopeaeHYeckne. OTIHUns 4eIoBeKa OT KUBOTHBIX. [IpsiMmoxoxkneHne
U KOMIUIEKC CBA3aHHBIX C HMM IpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIbHOMN
CUCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTpONOreHe3a: Ouojorndyeckue, couuagbble. COOTHOLIECHHE
OMOJIOTMYECKHUX M COIUATBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJIMU aHTPOIIOTeHe3a. PaHHUE denoBekooOpa3Hbie 00€3bsHbBI (TPOKOHCYIIBI) U
paHHHE TOHTUIBI — OOIIMe MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsSH M JIOACH. ABCTPaTONMUTEKH —
JIBYHOTME TIpeAku Joaeil. YernoBeK yMelblid, NMEpBbIE H3TOTOBICHHS OpyAud Tpyna. YemoBek
MPSMOXOJISANIIMN W TIEPBBIA BBIXOJ JtOJIeH 3a mpenensl Adpuku. YemoBek reienbOeprckuii —
o0l mpeloK HeaHJepTaIbCKOTO YesIOBEeKa M YelloBeKa pa3yMHOTo. YenoBeKk HeaHIepTalbCKUM
KaKk BHUJ JIOAEH XOJIOAHOTO KinMMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THMA, JAEHUCOBCKUN
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mpezenaMu Adpuku. [laneoreHeTrka 1 majaeoreHoOMHKa.

DBOJIIOIMST  COBPEMEHHOTO dYeNloBeKa. ECTeCTBEHHBIN OTOOp B TOMYNAIUSAX 4YeIOBEKa.
MyTtanuonHslii nporiecc U noauMopdusm. [lomynsuroHHbIe BONHBI, JIpeiid TeHOB, MHUTpaIus H
«a(pdexT ocHOBaTEN» B MOMYISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue packl. llonatue o pace. bonbmme pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (PKBaTOpUAIbHAs ), MOHTOJIOWTHAS (a3MaTCKO-aMepHUKaHcKas). Bpems u mytu
paccerneHusl 4yenoBeKa MO IUiaHeTe. ENMHCTBO yenoBeueckux pac. HaydyHas HecOCTOSTENBHOCTH
pacu3ma. IlpucrnocoGneHHOCTh 4YeoBeKa K pa3HbIM YCJIOBHSIM OKpysKaromled cpenbl. BiusHue
reorpaduuecKkoii cpeasl U aperida reHoB Ha MOP(OIOTHIO U (PU3UOIOTHIO YETTOBEKA.

MexaucuurimHapabple  METOAbl B (Qu3nueckod  (OMOJOTHYECKOM)  aHTPOMOJIOTHH.
OBOJIIOLIMOHHASI aHTPOIIOJIOTUS U AJIEOAHTPOIIOJIOT U YEITOBEYECKUX MONYJIsAuil. bruoconuanbHbie
WCCIIeIOBaHMS TIPUPOIBI YeoBeKa. MccnenoBanne KOABOMIOMUHA OUOIOTUYECKOTO U COLUATBHOTO B
YEJIOBEKE.

JdemoHcTpauuu

[Hoptpetsr: Y. Hapsun, JI. JIuku, 5. A. Porunckuit, M. M. I'epacumos.

Tabmumel u cxembl:  «Metoapl  aHTpomonorum», «['OJOBHOH MO3r  deloBeKay,
«YenoBekooOpa3Hbie 00e3bsHB), «CKeNeT dYelloBeKa W CKelleT IUMIaH3e», «PyIuMeHTh u
aTaBU3MBDY, «/[BWKyIIME CHJIBI ~ aHTPONOTEHE3a», «JBOJIOIMOHHOE JIPEBO  YEJIOBEKay,
«ABcCTpasionurtex», «YemoBek ymenbli», «YenoBek NPAMOXOASIINNY, «JI€HUCOBCKUM YEIOBEK»
«Heanaepranbup», «KpomanboHib, «lIpenku yenoBekay, «ITarbl SBOJIIOLUU YelloBeKay, «Packl
YEJIIOBEKaY.

OO6opynoBaHue: MYJSIKH OKaMEHEJIOCTEH, MPEAMETOB MaTepUATbHOM KYJIbTYPhl MPEIAKOB
4enoBeka, penpoAaykiuu (pororpadun) KapTUH ¢ MUDOTOTHISCCKUMH M OMOJICHCKIMHU CIOKETaMH
MIPOUCXOXKACHUS YeloBeKa, (ororpaduu HAXOJOK MCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKeJeT
YeJIOBeKa, MOJIENIb Yepera 4YeJIOBeKa M 4eperna IIUMITaH3€, MOJEIb KUCTH YeJIOBeKa M KHUCTH
LIMMIIaH3€, MOJEIH TOPCa MPEJIKOB YETIOBEKA.

JlabopaTropnasi padora «/3yueHre ocOOCHHOCTEH CTPOEHHUS CKeJleTa YeIOBeKa, CBSI3aHHBIX
C IPSIMOXOKICHUEM.



IIpakTnyeckas padora «l3ydyeHne 3K0JIOrMYECKUX aJalTallUi YEIOBEKAy.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOLIEHUSAX OPraHU3MOB M HAI0PTraHU3MEHHbIX
CHCTEM C OKpPY Kalei cpenoi

3apokaeHue U pa3BUTHE IKoJIoruu B Tpyaax A. ['ymbonsara, K. @. Pynbe, H. A. Cesepiiosa,
3. I'exkenst, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun sxoaoruu. CBs3b 3KOJOTUU C APYTUMU
HayKaMH.

Metonel skonoruu. I[loneBble HaOMOAEHHUA. DKCIEPUMEHTHI B HKOJIOTUU: NPUPOJHBIE U
nabopatopHbele. MojenupoBaHue B 5KOJIOTMH. MOHUTOPHHI OKpY’Karolled Cpefbl: JIOKaJIbHBIMH,
PErMOHANBHBIN U TI00aTbHBIN.

3HaueHUe OHKOJIOTMUYECKUX 3HAHWM g 4YeloBeKa. OKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3eM 4enoBedecTBa ¢ Hpupofo. POpMHpPOBAHHE HKOJOTUYECKOM KYJIbTYpPHl U
JKOJIOTMYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

Hoptpersr: A. I'ym6oabar, K. ®@. Pynse, H. A. Cesepuos, 3. I'exkens, A. Tencnau, B. H.
Cykaués.

Tabmuubl 1 cxembl: «Pasznmensr sxonorum», «MeTombl sKojorum», «Cxema MOHUTOpPWHTA
OKPY>KaIOIIEH Cpelbl».

JlabopaTropHnasi padora «/3yueHrne METOJI0B YKOJIOTHIYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTaAHUA

Okosornyeckue (pakTopbl M 3aKOHOMEPHOCTHU uX JeiicTBud. Kitaccuduxanus skonorndeckux
(dakTopoB: abMOTHUYECKHE, OMOTHYECKHe, aHTpomnoreHHsle. OOIIMe 3aKOHOMEPHOCTH JAEUCTBUS
skosoruueckux ¢akropos. IIpaBwio munmmyma (K. [npenrens, FO. JInOux). TorepaHTHOCTS.
OBpUOUOHTHBIE U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3KoJoruyeckuil gaxtop. JleiicTBue pasHBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpa HA OpPraHu3Mbl. OKOJOTMYECKHE TIpYyNIbl PAacCTEHUH M KUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CurHasibHas poJib cBera. @oTonepruoansM.

Temnepatypa kak »sKosoruueckuil Qaxrtop. JlelicTBue Temmeparypbl Ha OpraHU3MBI.
[ToiKknunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonoruyeckuit Qaxrop. IIpucrnocobnenus pacTeHUil K MHOJAEpKaHUIO
BoaHOTO Oananca. Knaccudukarus pacteHuit mo oTHOIIEHHIO K Bojie. [IpucnocobieHus sKMBOTHBIX
K U3MEHEHUIO BOJTHOTO peXHUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IOYBEHHAs, IJIyOUHHAs
MOJINOYBCHHAs, BHYTpUOpPraHW3MeHHas. OU3UKO-XMMHYECKHE OCOOCHHOCTH cpea  OOuTaHHs
opranu3moB. [Ipucnoco0aeHns OpraHu3MoOB K KU3HH B Pa3HbIX Cpeax.

buonoruueckue purmbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBI.
[IpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KHU3HH.

XKuznennsie ¢opmbl opranuszmoB. llonstie o >ku3HeHHOU ¢opme. JKu3HEeHHBIE (OPMBI
pacTeHMii: JepeBbsl, KYCTApDHUKH, KYCTApPHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBBI.
XKuznennble (OpMbI KUBOTHBIX: THIPOOHMOHTEL, T€OOUOHTHI, a3pOOHMOHTEL. OCOOEHHOCTH CTPOEHUS
1 00pasa KU3HHU.

buotnueckue dakropsl. Buasl 6MOTHUECKUX B3aUMOJICHCTBUINA: KOHKYPEHIINS, XUIITHUYECTBO,
cumOmno3 u ero Gopmel. [lapasutusm, Koorepanus, MyTyaJin3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyeOHnuecTBo). Herpoduueckue B3ammopeicTBus (Tormmueckue, popuyeckue, hadpuuecKue).
3HayeHne OMOTHMYECKUX B3aUMOJEHCTBMH NI CYLIECTBOBAHHMS OPraHU3MOB B Cpele OOUTAaHUS.
[IpyHIMIT KOHKYPEHTHOTO UCKIIFOUEHUS.



JdemoHcTpanuu

Tabmumpl U cxembl: «OJkomorudeckue (akTopen», «CBETOBOU CHEKTPY», «IKOJIOTHUYECKHE
TPYIIIBI )KHBOTHBIX IO OTHOIICHHWIO K CBETY», «TEIJIOKPOBHBIC >KUBOTHBIEY, «XOJOTHOKPOBHBIC
KUBOTHBIEY», «DU3MONOrMYECKUE aJanTali >XUBOTHBIX», «Cpeapl OOUTaHHUA OPTaHU3MOBY,
«buonornyeckue putMmbly, «Ku3HEHHBIE (OPMBI pacTeHHD», «Ku3HEHHBIE (OPMBI KUBOTHBIX),
«IJKOocHUCTEMa IMIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOro jecay, «llenu nutanusy»,
«XuiHuuectBoy, «Ilapazutuzmy», «Konkypenuus», «CumoOnos», «KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUHW U IKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIHSHHUIO
pPa3NUYHBIX ~ JKOJOTMYECKHX  (DaKTOpOB, repOapuu  CBETONMIOOMBBIX, TEHEIIOOWBBIX U
TEHEBBIHOCJIMBBIX PACTEHUW, CBETOJMIOOMBBIC, TEHENIOOWBBIE M TEHEBBIHOCIWBBICE KOMHATHBIC
pacTteHus, repbapuy U KOJUIEKIUHM TEIUIOIIOOUBBIX, 3MMOCTOMKMX, MOPO30yCTOMUNBBIX PAaCTEHHH,
yydyejga MNTHI[ W 3Beped, repdapum pacTeHUM, OTHOCANMXCS K TUrpodurtam, kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJICKIIUU >KMBOTHBIX, OOUTAIONINX B Pa3HBIX
cpenax, repbapuM W KOJUIGKIMM PACTEHUM W  JKMBOTHBIX, OOJAJAONIMX  4YepTaMu
MIPUCTIOCOOTIEHHOCTH K CE30HHBIM MU3MEHEHUSM YCIOBHI KU3HU, TepOapuu U KOJIJIEKIIUU PaCcTeHUN
Y KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH >KMBOTHBIX, YYACTBYIOIIUX B Pa3IMUHBIX
OMOTUYECKIX B3aMMOJICHCTBUSIX.

JlabopaTropHnasi padora «BrisiBieHHE MPUCTIOCOOICHUIM OPTaHU3MOB K BIMSHUIO CBETaY.

JlabopaTopuasi paGora «BbIsBIEHHE TPHUCTIOCOOJICHHH OpPraHW3MOB K  BIIHSHHUIO
TEeMIIEpaTypbD».

JlaGopaTopnass paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUH U3 pa3HBIX MecCT
oOUTaHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTepUCTHKU monyisiuu. [lomynsmus kak Ouonoruueckas cUCTeMa.
Ponbp HeomHOpoAHOCTH cpenbl, (U3HUecCKUX OapbepoB M OCOOCHHOCTEH OHONOTMU BHIOB B
(hopMUPOBaHUH TIPOCTPAHCTBEHHON CTPYKTYpHI Momyisiuid. OCHOBHBIE TOKA3aTENU MOMYJISIIH:
YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U MOJIOBAsl CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALUSI.

DKkoyiornueckasi CTpykTypa mnomyisiuu. OIlLleHKa YUCICHHOCTH mNomyisuuu. J[uHamuka
MOMYJISAUUA U €€ peryisiuus. bUOTHYECKHI NOTEHUHUAT NOMYJIALUU. MOAenupoBaHUE AUHAMHUKU
nonynsmun. KpuBble pocTa YHCICHHOCTH TomyJsiiiud. KpuBble BBDKHBaHUA. Perymsnus
YUCIEHHOCTH TMOMYyJSAUUA: poib (HAKTOPOB, 3aBUCSAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTH.
DKOJIOTMUECKHUe cTpateruu BuaoB (I- u K-ctparerun).

[TonsTe 00 »dKomormueckod Hume BuAa. MecrooOuTanue. MHOTOMEpHas MOJENb
skosiornyeckod Humm [[x.M. XarumHcona. Pazmepsl skonorundeckor Huiid. [loTeHIManbHas u
peaan30BaHHAs HUILIN.

Bun xak cucrema nomynsuuid. Apeansl BUAOB. Buabl M MX KU3HEHHbIE CTpaTETHU.
DKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUSI U MUTPALIMK )KUBOTHBIX. broslornueckne MHBA3HH 4y>KePOTHBIX
BHJIOB.

JdemoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuipl 1 cxeMbl: «DKOJOTHYECKHE XapaKTePUCTHKH Momyisiun», «IIpoctpancrBenHas
CTpYKTypa mnonyisauun», «BospactHele mnupamuabl nonyisinun», «CKOpPOCTh — 3aceleHus



MIOBEPXHOCTU 3€MJIM pa3IUM4YHbBIMU OpraHu3Mamu», «Mogens skonormueckoid Humum JDx. .
XaT4MHCOHAY.

O6opynoBanue: repdapun pacTeHU, KOJUICKITUU )KUBOTHBIX.

JlaGopaTopnas padora «IIpucrnocoOieHust ceMsH pacTeHUN K PacCEeICHUIO.

Tema 9. Jxos0orus cooduecTB. IKOJOrH4ecKue CUCTeMbI.

CoobmiectBa opranu3MoB. buorieno3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MamH B
OuoneHose.

DxocucTema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHATBHBIE OJIOKA OPTaHU3MOB
B 9KOCHCTEME: MPOIYLIEHThI, KOHCYMEHTBHI, peAyleHThl. Tpodudeckue ypoBHu. Tpoduueckue nenu
u cetu. AGnotudeckre 610ku dKocucteM. [1ouBBI U MBI B 9KOcHcTeMax. KpyroBopoT BemecTs u
MTOTOK SHEPTUH B IKOCHCTEME.

OcHoOBHbBIE TOKa3aTENM SKOCUCTeMBbl. buomacca u mpoaykuus. DKOJOTHYECKHEe MHpPaMUIbI
quces, OMOMacChl U SHEPTUH.

Jlunamura sxkocucmem. Kamacmpoghuueckue nepecmpoiiku. @aykmyayuu. HanpaBieHHBIS
3aKOHOMEpPHBIE CMEHBI COO0IIeCTB — CyKieccud. [lepBUyHBIE M BTOpPUYHBIE CYKLIECCHU H HUX
NMPUYMHBL.  AHTPONIOTEHHBIE  BO3JCMCTBUS Ha  CyKIeccuu. KiMMakcHOe  COOOIIECTRBO.
buopaznoobpazue 1 moJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKOcucmemvl 03€p U pek. IKOcUcmemvl MOpeli U OKeaHos.
Oxocucmemvl myHOp, n1ecos, cmenetl, nyCmbvlHb.

AHTpPOIIOTEHHbIE ~ AKOCUCTEMBI.  Arpos’kocucrema.  ArporeHo3. Pazmuuua  mexny
AHTPOTIOTEHHBIMU U MIPUPOJHBIMU IKOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas ¢uopa u ¢ayHa.
CunaHTpOnHM3aNMs TOPOJACKON dayHbl. bruonorndeckoe u X03siCTBEHHOE 3HAYECHUE arPOIKOCUCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B DKOCHUCTEMAaX.
Ponv rxackaonozo sgpgpexma u 6udos-30uguxamopos (Kiouesvix 6ud08) 6 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC HHEPrUM U BELIECTB MEXKAY CMEXKHBIMH SKOCHUCTEMaMH. YCTOWYMBOCTH
OpPTaHU3MOB, MOMYJISIINI U YKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanusmbl  8030elicmeus  3a2pA3HEHUll  PA3HLIX ~ MUNOE8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbL  HKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmaus. MeToA0NI0rusi MOHUTOPUHIAa €CTECTBEHHBIX H
AHTPOTIOTCHHBIX SKOCUCTEM.

JdemoHcTpanuu

Ioptper: A. JIx. Tencau.

Tabmuubr 1 cxeMbl: «CTpykTypa OHOIIEHO3a», «DKOCHUCTEMA IIMPOKOIHCTBEHHOTO JIeCcay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIUOHAJIbHBIE TPYMIBl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B 93kocucreme», «llemu mnwuraHus (macTOuInHAs, JETPUTHAsA)»,
«OKoylornyeckas nupamuja ducen», «IKOJOrHyeckas Nmupamujia OMomMacchl», «IKOoJoruvecKas
nupamuzia sHeprun», «O0pa3zoBanue O6onoray, «llepBuunas cykueccus», «BoccraHoBieHue yeca
rociie moxkapa», «9KoCUCTeMa 03epay, «ArporeHos», «KpyroBopoT BemiecTB U MOTOK YHEPrUH B
arporeHose», «IIpumepsl ypoosKocucTem».

OGopynoBanue: TepOapuu pacTCHHI, KOJUICKIIMM HACCKOMBIX, dYydesa MTHI[ U 3BEPei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHUI, aKBapUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3ydyeHnue u onrcanue ypoOIKOCHUCTEMBD».



JlaGopaTopnas paGora «/3yueHue pazHOOOpa3Hsi MEIKHX IMOYBEHHBIX UYICHHCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IJKCKypcusi B TUINHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBII YT, 03ep0, O0JI0TO)».

IKCKypeHs «IKCKYpCHsl B arpo3KOCUCTEMY (Ha MOJIE WU B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHasi IKocucTeMa

buocdepa — obmierutanerapHas o0osiouka 3eMiIH, T€ CYHIECTBYET WJIM CYIIECTBOBAJIa
KU3Hb. Pa3zButHe mpencraBieHuid o oumocdepe B Tpyaax O. 3rocca. Yuenue B. M. Bepnaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocran. JKupoe BenecTBo Onochepsl 1 ero GyHKIUU.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHoCTH Onocdepsl Kak TI00aTbHOU
skocucTeMmbl.  /luHammyeckoe paBHoBecue B Oumocepe. KpyroBoporbl  BemiectB U
OMOTeOXMMHYECKHUE ITUKITBI (YTiIepoia, a30Ta). PUTMudHOCTH siBeHMi B Onocdepe.

3oHanbHOCTH Omocheprl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpPA, XBOWHBIC
jeca, CMEIIaHHblE M LIMPOKOJIMCTBEHHBIE JI€CA, CTENH, CABAHHBI, IyCTHIHH, TPOIUYECKHE Jeca,
BBICOKOTOPBs. KituMar, pacTUTENbHBINA U )KUBOTHBIM MHP OMOMOB CYIITH.

CtpykTypa U (QyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECypCHOTO MOTEeHIHada U OuocdepHbIX
(GyHKUIMH.

JdemoHcTpaunu

[Toptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdhepsr 3emum», «KpyroBopor azora B mpupojae», «Kpyroropot
yriaepoaa B mpupoje», «KpyroBopor kucinopoaa B mpupoje», «KpyroBopoT BOIbl B MPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «Knumatmueckue mosica 3emm», « Tyanpay, «Taiiray, «CMenianHbIi
necy, «llIupokoaucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[lycTbiHgy, « Tponudeckuii iecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek u OKpYysKawlIas cpeaa

DKoylorn4yeckue KpU3UCHl M UX MpUUUHBL. Bo3neiicTBre yenoBeka Ha Ouocdepy. 3arpszHeHue
BO3aymIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsisHEHHE BOJIHOHM cpeabl. OXpaHa BOIHBIX PECYPCOB.
Pa3pymenue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne KiiuMara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN MHUp. OXpaHa paCTUTEILHOTO U
KUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXpaHbl pupoabl. KpacHbie kauru. Ocobo oxpaHsembie
npupoansie Teppuropun (OOIIT). borannueckue casbl ¥ 300JI0rHYECKUE TAPKH.

OcHOBHbBIE TPHUHIMUIIBI YCTOWYMBOTO Pa3BUTHUS YeNIOBEYECTBA M MPUPOABL. ParmoHanabHOE
MPUPOJIONIONB30BAHUE M COXpaHEHHE Ouonorndeckoro pasHoodOpasuss 3emum.  OOmme
3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTMYECKHX KPH3HCOB. OCOOEHHOCTH COBPEMEHHOI'0 KpH3HUca U
€ro BEpOSATHBIE MTOCIIECTBUS.

Pa3BuTHe METOI0B MOHUTOPHHTA Pa3BUTHsI OMACHBIX TEXHOTEHHBIX MporieccoB. Cucmemuole
uccnedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe paznoobpaszue u oOuopecypcol. Hayuonanvnvle ungopmayuonusie cucmembl,
obecneyusaroujue 00CMyn K UHGOpMayuu o COCMOSHUIO 0MOEIbHbIX 81008 U dIKocucmem. OCHOBbL
aKOpeabunumayuu dKoCucmem U cnocobos 60pvovl ¢ Ouonospedcoenusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemoHcTpaunu

Tabmuisl U cxeMbl: «3arps3HeHne atMocepbl», «3arpsa3HeHue ruapocdepod», «3arps3HeHne
nouBbl», «llapHukoBbil 3QdexT», «Oco00 oxpaHseMble NPUPOIHBIE TEPPUTOPUN», «Mozaenu
YIPaBISIEMOTO MHPAY.



Ob6opynoBanue: oTtorpadumn oxpaHseMbIX pacTeHuil u kuBOTHbIX KpacHoit kuuru Poccuiickoii
Oepnepannn, KpacHol KHUTH pernoHa.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ylbTaTaM OCBOCHUS OOYYaIOIMIMMUCS
IIPOrpaMM CpeJIHEro oOLIero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B crpykType JHMYHOCTHBIX pPE3yJIbTATOB OCBOCHMS IPOrpaMMbl IO OHOJOTMM BBIIEICHbI
CJICAYIOIINE COCTABIIAIONINE: OCO3HAHUE 00YUAIOUIMMUCS POCCUHCKOM IpakTaHCKOW UICHTHYHOCTH
— FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPENEIICHUIO, HAIUYUe MOMueayuu K
00y4eHHI0 OUOJIOTHH, YeleHanpasienHoe pa3eumue BHYTPEHHUX YOSKICHUN JTUYHOCTH HAa OCHOBE
KJIIOYEBBIX LIEHHOCTEH U UCTOPUYECKHUX TPAAULIUI pa3BUTUS OUOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobHocms OOYYAIOIIMXCS PYKOBOJCTBOBAaTbCS B CBOEH JI€ATENIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAMM, MPUCYLUIUMH CHUCTEME OHOJIOTMYECKOro OoOpa3oBaHUs, Haauuue
npagoco3Hanus KOJOTMUECKON KYJIbTYpPbI, CHOCOOHOCMU CMagumb LI€IH U CTPOUTH KU3HEHHBIE
IIJTaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHS IMPOrpamMMbl MO OHOJOTMM JOCTHTalOTCSl B €IMHCTBE
yu4eOHOW M BOCHIMTATEIbHON JEATENIBHOCTH B COOTBETCTBMM C TPAaJULMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMHM, HUCTOPHUYECKMMH M JyXOBHO-HPABCTBCHHBIMU LIEHHOCTSMM, NPUHATBIMH B
o0llecTBe IMpaBUJIaMM U HOPMaMHU IOBEIEHUS M CIOCOOCTBYIOT IpoLeccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHMsI U CaMOPa3BUTHsI, Pa3BUTUS BHYTPEHHEH MO3MLMH JMYHOCTH, NMATPUOTH3MA M
YBOKEHUS K 3aKOHY U IPaBONOPSAKY, YENOBEKY TpyJda M CTaplieMy MOKOJEHHIO, B3aUMHOIO
yBa)KeHHsI, OEPEKHOTI0 OTHOLIEHUS K KYJbTYPHOMY HACJIEIUIO U TPaJAULUSIM MHOIOHAIIMOHATIBHOIO
Hapoza Poccuiickoit denepanyu, IpUpOJIe U OKPYKAOLIEH CpeE.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHMS y4eOHOro mpeamera «buoJorus» OKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIuXcs PYKOBOJICTBOBATHCA CHOPMUPOBAHHON BHYTpEHHEU
MO3UIMEN JINYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUMH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIUPEHNE KU3HEHHOTO
OIbITa U ONBITA ACSITEIBHOCTH B MPOLIECCE PEATU3aLMU OCHOBHBIX HAIpPaBJIE€HUI BOCIIUTATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIMTAHMS:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MLIMU  OOYYalolIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 O0IIECTBa;

OCO3HAaHME CBOMX KOHCTUTYIHOHHBIX TIpaB M OOSM3aHHOCTEW, YBaXXCHME 3aKOHa H
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOW IEATEIBbHOCTH NMPHU CO3JaHMM Y4YE€OHBIX MPOEKTOB,
peleHnH yu4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOJIOTHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHON
’KM3HU U OOBICHSTE €€;

YMEHHUE YYUTBIBATh B CBOMX JIEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aMMOAEHCTBUS
Jr0/Ie ¢ pa3HbIMH YOEXKAECHUSIMH, KYJIbTYPHBIMHU LIEGHHOCTSIMHU U COLMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS Yy4€OHBIX,
ITO3HABATEJIBHBIX U UCCIIEI0BATENIbCKUX 3aJa4, YBaXKUTEIbHOIO OTHOLICHHSI K MHEHHIO ONIIOHEHTOB
IIpU 0OCYXIE€HUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOHN U BOJIOHTEPCKOU JESATENBHOCTH;



2) IaTPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUICKON TPakJaHCKON HIACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapOJly, 4YyBCTBA OTBETCTBEHHOCTH Tiepel PonHOM, ropaocTu 3a cBoM Kpai, cBoro Ponuny,
CBOH SI3bIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEe MHOMOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIbI, TOCTUKEHUSIM
Poccuu B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX Y4YEHBIX B CTAHOBJIIEHHE U PAa3BUTUE OHUOJIOTHH,
MOHMMAaHUA 3HA4YeHHUs OWOJIOTMM B TO3HAHMM 3aKOHOB NPUPOJBI, B JKU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ujeiHast yoe:xx1€HHOCTh, TOTOBHOCTh K CIIYEHHIO U 3auute OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE TYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PELICHHs, OPUEHTHUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOEHHE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POIMUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSTHUS IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAIULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHUE TMPOSBIATH
KauyecTBa TBOPYECKON JIMUHOCTH;

5) ¢pusuveckoro BocnuTaHUA, (POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOIO
0J1aronoJryyms:

MOHMMaHUE U peanu3alus 3J0pOBOro M 0e30macHOro obpasa KU3HU (3I0pOBOE MHUTAHUE,
COOJIIO/ICHNE TUTHEHWYECKUX TPaBHJI M HOpPM, COATaHCUPOBAHHBIA PEXHMM 3aHATHH W OT/AbIXA,
perynsipHasi pusnueckasi akTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOLICHHUS
K COOCTBEHHOMY (DU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHUMaHHE [IEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTHBHOTO 0€30MaCHOTO TOBEICHUS
B CUTYallUsAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCTCACTBUNA W HEMPUATUS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUSI ATKOTOIIS,
HapKOTHUKOB, KYpEeHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZy, OCO3HAHHE LIEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K aKTUBHOH J€ATENIBHOCTH TEXHOJIOTMYECKONW M COIMabHOM HaIlpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TaKyIO JAESITEIbHOCTD;

WHTEpeC K pa3nu4HbIM chepam mnpodecCHOHATBHOW NEeATENbHOCTH, YMEHHE COBepIIaTh
OCO3HaHHBIN BbIOOP OyayIeit npodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TFOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha NPOTSHKEHUM BCEH
KU3HH;

7) IKOIOTHYECKOT0 BOCIIMTAHMSA



9KOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOLIEHHE K NMPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHHS;

MOBBIILIEHUE YPOBHSA HKOJIOTMYECKOM KyJIbTYphl: NPUOOpETEHHE ONbITa IUIAHWPOBAHUS
MIOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX IOCIIE€ACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAaHME TI00ATFHOTO XapaKTepa SKOJIOTHYECKHX MPOOIeM U IyTel UX PELICHHUS;

CHOCOOHOCTH MCIIONIb30BATh MPHOOpPETaEMbIe ITPH U3YYEHUN OMOJIOTHH 3HAHUS U YMEHHUS IIPH
pelieHnn npoOseM, CBS3aHHBIX C pallMOHAIBHBIM IPUPOJIONOIb30BAaHUEM (COOIIOIEHNE TPaBUII
MOBEJICHUs B IIPUPOJIE, HAIIPABICHHBIX Ha COXPAHEHHE PABHOBECUS B IKOCUCTEMAX, OXpaHy BUIIOB,
IKOocUCTeM, Orochepsl);

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIIUX BPEJl OKPYKAIOIIEH PUPOTHOM Cpesie, yMEHNE
IIPOrHO3MPOBAaTh HEOJIArOMPUATHBIE SKOJIOTMYECKHUE MOCIEACTBUS NPEAIPUHUMAEMbIX AEUCTBUN 1
NIPEJOTBPALIATh UX;

HaJIMYME€ PAa3BUTOrO OSKOJOTMYECKOIO MBIIUICHHS, SKOJIOIMYECKOM KYJBTYpbI, OIIbITA
JESATEIbHOCTH  DKOJIOTUYECKOW  HalpaBJIE€HHOCTH, YMEHMsSI PYKOBOJACTBOBAaTbCi HMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHOH M COLIMAIBHOM IpakTHKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTUYECKOH J1€ATEIbHOCTH SKOJIOTMYECKON HANIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM W OOIIECTBEHHOM INPAKTUKH, OCHOBAHHOI'O Ha JUAlOre KyJbTyp, CIIOCOOCTBYIOILEIO
OCO3HAHMIO CBOETO MECTA B NOJIMKYJIbTYPHOM MUDE;

COBEPUICHCTBOBAHNE S3BIKOBOM M YMTATEIBCKOM KYJIBTYpBl KaK CPEACTBA B3aUMOJEHCTBUS
MEX1y JIFOJIbMU U TIO3HAHUS MUPA;

MoOHUMaHue crnenuduKu OWOJIOTHM KaK HayKd, OCO3HaHHS €€ poiau B (POpMUPOBAHUU
PalMOHAIBHOIO HAayYHOT'O MBINUIEHUS, CO3JIaHUM ILIEJIOCTHOTO IMPEJCTaBICHHUS 00 OKpY’KalolleM
MHpE KaK O €JMHCTBE IPUPO/IbI, YeIOBEKa U 00IIeCTBa, B IO3HAHUYU IPUPOJHBIX 3aKOHOMEPHOCTEN
U pELIEHUH NPOOJIEM COXPAHEHHS PUPOJHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTUHU JUIsl COBPEMEHHOM HUBMIM3AIMHU: 00ECIEeUEHHUS
HOBOT'O YpPOBHS pa3BUTHsSI MEAULUHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl pa3BUTHS YEJIOBEYECTBA, MOUCKA IMyTeH BbIXOJA U3 INIOOATBHBIX
HKOJIOTHYECKUX MpoOsieM u obecrieueHus rmepexoja K YCTOHYMBOMY Pa3BHTHIO, PAMOHAIBHOMY
WCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHHMHM OMOJIOTMYECKUX 3HAHUN B LENAX MOBBILICHUS OOILEeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYyHKIIMOHAILHOU
IPaMOTHOCTH 00y4aronmxcs, popMupyemMoit Ipu U3y4eHnu OUOJIOTHY;

MMOHMMAHHUE CYIIHOCTH METOJIOB TIO3HAHMS, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH MCIIOJIb30BaTh IOJIydyaeMble 3HaHMA [UId aHanu3a W OOBSICHEHUS SIBICHUH
OKpY’KAalOIIer0 MHpa M MPOUCXOIAIIMX B HEM M3MEHEHUH, yMeHHe JeiaTh O0OOCHOBAaHHbBIC
3aKJIIOYEHUST HAa OCHOBE HAy4dHbIX (AKTOB M MMEIOIIMXCS MJAHHBIX C LEJIbI0 IOJIy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENILHO UCIOJIBb30BATh OMOJIOTNYECKUE 3HAHUS AJIs PELIeHUs IpooieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE ILIEHHOCTH HAy4YyHOUW MEsTeNbHOCTH, FOTOBHOCTb OCYHIECTBIIATH MHPOEKTHYIO H
UCCIIEI0BATENBCKYIO I€ATEIbHOCTh HHIANBHIYaJIbHO U B IPYIIIIE;



TOTOBHOCTh U CHOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJYYEHHMIO HOBBIX 3HaHUM 1O OHOJOTMH B COOTBETCTBHM C JKU3HEHHBIMHU
MOTPEOHOCTAMHU.

METANPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yibTaThl OCBOCHUS Y4eOHOro mpeaMera «bBHOJOTHsS» BKIIOYAIOT:
3HaYMMble  JUII  (OPMHPOBAHHS  MHUPOBO33PEHUS  OOYYAIOMIMXCS — MEXIUCLUIUIMHAPHBIC
(MexnpeaMeTHbIe) O0IIeHAYyYHBIE TOHATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U
cienUKy METOJ0B MO3HAHMS, HCIOJIb3YEMBIX B ECTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SBJICHHE, IIPOIleCcC, CUCTeMA, HaAyUHBIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcIeI0BaHNe, HAOIOACHNE, M3MEpEeHHUE, JSKCIIEPUMEHT W APYTrHe); YHHUBEPCAIbHBIC YueOHBIC

JefcTBUS (mo3HaBaTeIbHBIE, KOMMYHHUKAaTUBHBIE,  PETYJISTHBHbIE), o0ecreynBaroNIue
¢dopmupoBaHue (YHKIHMOHAIBHOW TIPaMOTHOCTH M COLMAJIbHON KOMIIETEHLIIMH OOY4YarOUIUXCS;
CIIOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLIUIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCAJIbHBIE Y4eOHbIC MACWCTBUS B TIO3HABATEIbHOH U
COLIMAJIBHOM ITPAKTHUKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHHs Yy
oOyyaromerocss OynyT chopMupoBaHbl IMO3HaBaTeIbHBIE YHHMBEpCAJbHbIE YydeOHbIE JeicTBuS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC yUEOHbIC NEHCTBUS, PEryIATUBHBIC YHUBEPCAJIbHBIC YUeOHBIC
JeUCTBUS, COBMECTHAS JI€TEILHOCTD.

MertanpenmeTHble pe3ynbTaThl OCBOCHUS MPOrpaMMBbl CpeIHEro o0Imero oOpa3oBaHUs
JIOJKHBI OTPaKaTh:

Ogi1ageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M  aKTyalIM3HpoBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIILICHUS (aHalu3a, CHHTE3a,
CpaBHEHHUs, KiacCcUpUKaluu, OOOOIIEHMs), pPACKPbIBaTh CMBICT OWOJIOTMYECKUX TOHATUI
(BBLOENATH UX XapaKTepHble NPU3HAKH, YCTAHABIUBATD CBA3M C APYIMMHU HOHATHAMM);

ONpeNeNIATh LEAN JESATENbHOCTH, 3ajlaBas IapaMeTpbl U KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEILHOCTHU C OCTaBICHHBIMU LIEISAMU;

WCIOJIb30BaTh OWOJIOTMYECKUE TOHATUS JUIsl OOBsACHEHUS (AKTOB U SBJICHUN KUBOM
HPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyKICHUs (MHIYKTHBHbIC, NEAYKTHUBHbBIC, 10 aHAJIOTHH), BBIABISATH
3aKOHOMEPHOCTH U TNPOTUBOPEUUs] B PACCMATPUBAEMBIX SIBIECHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKIIIOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA Ul INPEICTaBIECHUS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUM pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHMBATh COOTBETCTBUE pPE3YJIBTATOB LEISAM,
OLICHMBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOODAMHUPOBaTh M BBINOJHATH pPAa0OTy B YCIOBHUSAX pEAITBHOTO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBILIUIEHUE [P PEILICHUU )KU3HEHHBIX POOIIEM.



2) 6a30BbIe HCCIET0BATENLCKHE TE€HCTBUS:

BJIAJICTh HAaBBIKAMU Y4E€OHO-HCCIEOBATEIbCKOH M TPOEKTHOH esTeIbHOCTH, HaBBIKAMH
paspemieHus mpooeM, CIOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITENIBHOMY IIOMCKY METOJIOB
pelIeHUs MPAKTUUECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BaTh PA3JIMYHBIC BUIBI JEATEIHHOCTH IO TOJXYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpETallNK, MPeoOpPa30BaHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYyalHsX, B TOM YHUCIE NpHU
CO3JIaHUH YYEOHBIX M COIMATBHBIX IPOCKTOB;

(¢hopMupoBaTh Hay4YHBIA THUIl MBILIUICHUS, BJIAJETh HAYYHON TEPMHHOJIOTHEH, KIIOYEBBIMU
TOHITHSIMU U METOJIaMU;

CTaBUTb W (HOPMYJIHUPOBATH COOCTBEHHBIE 3a/Jauyud B 00pa30BaTENbHOM NEATETBHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3HM U aKTyaJIM3UpOBaTh 3a7auy, BbIIBUTaTh TUIIOTE3Y
e€ peleHus, HaXOIUTh APTYMEHTHI JJIsl TOKa3aTeNbCTBAa CBOMX YTBEPKIECHUH, 3aaBaTh MapaMeTphl
Y KPUTECPUU PEIICHHS;

aHAJIM3UPOBATh MOJyYEHHBIE B XOJ€ PEIIEHUS 3a/laull pe3yJbTaTbl, KpUTHUECKHU OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHATIPABICHHBIA IMOMCK MEpeHOca CPEICTB M CHocoOOB JCHCTBUS B
Ppo¢eCCUOHATIBHYIO CpENy;

yMETb  IMEPEHOCUTh 3HAHMA B  IIO3HABATENBHYI0 UM  NPAKTUYECKYyl0  00JacTu
KHU3HEACSITELHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBbIE WJEH, NpeiaraTh OPUTMHANbHBIE TOAXOABI M PELIEHUS, CTaBUTh
MpOoOJIeMBI U 33/1a4H, TOMYCKAOIINE allbTePHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PATMUYHBIX HCTOYHUKAX HHPOpMAIMKM (TeKcTe yd4eOHOro mocolus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKHX CIIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHAMM3UPOBaTh HH(MOPMAIMIO PA3TUYHBIX BHIOB U (PopM
MIPEJCTAaBICHNS, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynaHpOBaTh 3ampochl M TPUMEHATH pa3IUYHble METOJAbl INPH TIOMCKE U OTOOpe
Ouosornueckoi nH(popManuu, HeoOXOAMMOM JIJIsT BEITIOJIHEHUS YICOHBIX 337124,

npuoOpeTaTh OMBIT HCIONb30BaHHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTHUMANbHYIO (QOpMY MpPEACTaBICHHS OHUOIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, JUarpaMmbl, TaOJIUIbI, PUCYHKH U IPYToe);

UCIIONB30BaTh HAy4YHBIM S3bIK B KauecTBE CpeACTBAa Mpu pabore ¢ OHOIOTrHYEeCKON
uH(popMalved: TPUMEHATh XUMHYECKHUe, (U3NYECKUE M MATeMaTU4YeCKUE 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJIB30BaTh U MpeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJQJIeTh HABbIKAMU pPACIO3HABaHWA U  3alUThl  HHpOpManmu, HWHGOPMALMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBiageHue yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM e CTBUSIMU:

1) oOmenne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTE WU
JTUCKYCCHH TI0 CYIIECTBY 00CYK1aeMOil TeMbI (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CYKICHUS



OTHOCUTEJILHO BBITOJHEHUSI TpeajaraeMoil 3ajaud, yYUThIBaThb WHTEPEChl U COTJIAaCOBAaHHOCTD
MO3UIIMK IPYTUX YYACTHUKOB JIMAJIOTA WU JUCKYCCHUH);

pacrmo3HaBaTh HEBEpOAJIbHBIE CPECTBA OOIECHUS, TOHUMATh 3HAYCHUE COITHATBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHMS KOH(MIUKTHBIX CUTYallud, YMETh CMsr4aTb KOH(DIUKTBI U BECTH
MIEPErOBOPHI;

BIAJCTh PA3NUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCUCTBUSA, MOHUMATh HaAMEPCHHS
JIPYTUX JIOJIEH, TPOSIBIATh YBOKUTEIHLHOE OTHOIICHHE K COOECEeTHUKY M B KOPPEKTHOU ¢opme
(hopMyIIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHUMAaTh W HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W HHJMBHUAYaJIbHOW palbOTHI Npu
peleHuu OMOJIOTHYECKOM MpoOJIeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(hopM B3aMMOJICHCTBYSI IPU pELICHUH YIeOHOM 3a/1auH;

BBHIOMPATh TEMAaTUKy W METOJAbl COBMECTHBIX ACHCTBUN C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJIOT0 4JIEHA KOJUIEKTUBA;

MIPUHUMATH 1I€JIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JACHCTBUS
no €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JECUCTBHM, pacClIpelessiTb POJM € YYETOM MHEHUU
YYaCTHHKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHHMBATh KAY€CTBO CBOETO BKJIA/Ia M KaXJAOr0 YYacTHHKA KOMaH/bI B OO pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE MPOEKThI, OLIEHUBATh WJEU C IO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETHUYECKOE IMOBEICHNUE B PA3JIMYHBIX CUTYaLUsX, IPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITH HHUITUATHBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMY PEryJsiITHBHBIMU A€ CTBHAMM:

1) camoopranu3amnms:

HCIIOTh30BaTh OMOJIOTMYECKUE 3HAHMS IJIs1 BBISIBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX
1 y4eOHBIX CUTYAIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHMX 3HAHUI IIETIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M TOCTYNKAX MO OTHOILIEHUIO K KUBOW MPHUPOJE, CBOEMY 3J0POBBIO U 370POBBIO
OKPYKaIOTIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JESTENbHOCTb, BBISIBISTH MPOOIEMBI,
CTaBUTHh U POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00PA30BATEILHOM JACITEILHOCTH U YKHU3HEHHBIX
CUTYaIUsIX;

CaMOCTOSITEJIbHO COCTaBIISATh TUIAH PEIICHUS MPOOJIEMBbI C yU4€TOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

pactIMpsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MMPENOYTCHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaThH (DOPMHUPOBAHHIO M TPOSBICHHUIO IMUPOKOW IPYAUIIMH B PA3HBIX OOJACTIX
3HAHUMU, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJbTATOB LEIAM;



BJIAJICTh HAaBbIKAMM MMO3HABATEIbHOIN pe(IeKCHH KaK OCO3HAHUS COBEPIIAeMbIX NEHCTBUI U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBaHMMU, UCIOIB30BATh MPUEMBI pedIeKCUH IS
OLIGHKH CUTYyalluH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIyMEHTHI IPYIMX IIPHU aHAIM3€E PE3YNbTaTOB AEATEIbHOCTH;

3) npuHsATHE Cedsi U IPYTrHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI U APIYMEHTBI APYTUX IIPU aHAJIN3€ PE3YJIBTATOB EATEIbHOCTH;

MIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLUIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYroro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ysbTaThl OCBOEHMs cojlepxkaHus ydeOHoro mnpenmera «buosorus» Ha
yriyOJ€HHOM YpOBHE OpPHEHTHpPOBaHbI Ha obOecredeHue MpoPHUIbLHOrO 00ydeHHs 00y4darolIuXcs
O6uosiornu. OHU BKJIIOYAIOT: CrIEU(pHUECKUE JUIsi OMOJIOTMM HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JEUCTBUI 1O OCBOEHUIO, MHTEPIpETAllMd M MpeoOpa3OoBaHUIO 3HAHWU, BHJBI ACATEIBHOCTU II0
IIOJyYEHHUIO HOBBIX 3HAHMM M MX NPUMEHEHUIO B Pa3IM4YHBIX Y4EOHBIX, a TaKXKe B pealbHbIX
KU3HEHHBIX cuTyauusax. [IpenMeTHele pe3ynpTaTsl IPEICTaBICHBI 110 TOJaM U3yUEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeamera «buonorus» B 10 Knacce nOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTHh 3HAHUI O MecTe W POJH OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHUPOBAHNUN €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, B MO3HAHUM 3aKOHOB IPUPOABI U PEIICHUU
npobJeM parOHAILHOTO MPHPOJIONIONIB30BAHMS, O BKIIA/JI€ POCCHMCKUX M 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHMN, KOTOpas BKIIOYACT: OCHOBOIIOJIATraolye
OMOJIOTMYECKHE TEPMUHBl W TOHATHS (KU3Hb, KIJIETKA, OPraHU3M, MeTaboJIM3M, IOMEoCTas,
CaMOpETYJISILIMSL, CaMOBOCIPOM3BEECHUE, HACIEACTBEHHOCTb, U3MEHUYHMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kinerounas teopus T. [lIsanna, M. lneiinena, P. Bupxosa, xpoMmocoMHas
Teopust HaciencTBeHHoctn T. Moprana), yaenus (H. 1. BaBmiioBa — o 1ieHTpax MHOrooOpasus u
IIPOUCXOKACHUS KYJIBTYPHBIX PAcTE€HHI), 3aKOHbI (€AMHOOOPa3Hs MOTOMKOB IEPBOrO MOKOJIECHNUH,
pacIleIIeHHs], YUCTOTHI TaMET, HE3aBUCUMOTr0 HacienoBaHus I'. MeHens, roMoI0ru4eckux psijioB
B HaciencTBeHHOM n3menunBocty H. Y. BaBuiosa), npuHIUnb! (KOMILIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMM METOJaMHM HAy4YHOT'O IIO3HAHUS, HCHOJIb3yEMBIX B OHMOJOTHYECKUX
HCCIIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPUMEHT);

YMEHME BBIIEIATh CYIIECTBEHHBbIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKAPHUOT M IYKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHUCJIE OakTepuii, rpubOB, pacTeHUH,
JKUBOTHBIX M 4YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB PAaCTEHUM, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HENEATEIBHOCTH, POTEKAIOLINX B OPraHU3Max PacTeHUH, KUBOTHBIX U UYEJIOBEKA,
OMOJIOTHYECKHX TPOIECCOB: OOMEHA BEIIECTB (METabOIM3M), MPEBPAIICHUSI SHEPTHH, OpPOXKEHHS,
aBTOTPO(HOTO M TeTePOTPOPHOTO TUIIOB NMUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, 3MOpruoreHes3a, OoCTIMOPUOHATIBHOIO Pa3BUTHS, Pa3MHOXKEHUS, MHIUBUAYAIBHOTO
pa3BUTHS OpraHn3Ma (OHTOr€He3a), B3aMMOICHCTBHSI T€HOB, IeTepo3Kca, HCKYCCTBEHHOT0 0TO0pa;

YMEHHME YCTaHaBJIMBAThb B3aMMOCBA3M MEXJAy OpraHOMJaMH KIETKH U HMX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH M MX (YHKIMAMH, MEXIY OpPraHaMd U CUCTEMaMH OPraHOB Y
pacTeHuil, KUBOTHBIX U Y€JIOBEKA M UX (QYHKIMUAMHU, MEKIY CUCTEMaMH OPTraHOB U UX (PYHKIUAMH,
MEX]ly dTaraMu oOMeHa BEILECTB, ITalaMu KJIETOYHOTO LIMKJIA U )KU3HEHHBIX LIUKJIOB OPraHU3MOB,



JTanaMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (EHOTUIOM, (PEHOTHIIOM U (PAaKTOpaMH Cpe.Ibl
oOuTaHUs;

YMEHHUE BBISBISATH OTIMYUTEIbHBIC TPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIE pPaCTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOLIUE APTyMEHTHI, OMOJOIMYECKYI0 TEPMHHOJIOTHUIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX IPYIIIL;

YMEHHE pemarh OMOJIOTHUECKUE 3a7auH, BBIABISATH MPUYUHHO-CIICICTBEHHBIC CBS3H MEXKIY
UCCIIelyeMbIMU OMOJIOTMUECKUMH IPOLECCaMU M SBJICHHUSIMM, JA€JaTh BBIBOJBI M IPOrHO3bI Ha
OCHOBAHUU MOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH JIaDOpaTOpHbIE M TpaKTUYECKUEe padoThl, cOOMIOAATh IMpaBWiia MpPH
paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIABUraThb THIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMH CPEICTBAMU,
(bopMyaHpys 1eNb UCCIEI0BaHNS, aHATM3UPOBATh MOJYyYSHHbIE Pe3YyIbTAThl U J1E1aTh BBIBOBI;

YMEHHE YYacTBOBaTh B YUEOHO-HMCCIIEOBATENBCKON paboTe Mo OMOJOrHH, SKOJOTHH M
MEAMLMHE, NPOBOAUMON Ha 0a3e HIKOJbHBIX HAy4YHbIX OOLIECTB, M MYOJMYHO NPEACTaBIAThH
MOJTyYEHHBIE PE3YyJIbTaThl HA YUYEHUYECKUX KOH(EPEHIUX;

YMEHHUE OLIEHUBATh 3THUYECKUE acTeKThl COBPEMEHHBIX MCCIIEIOBaHUI B 00JaCTH OMOJIOTUU U
MEUIMHBI (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIIOIOTBOPEHHUE, HAIPABICHHOE U3MEHEHUE T€HOMA U
CO3JIaHH€ TPAHCTE€HHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIISITh OCO3HAHHBIM BbIOOp Oynyuiedl npoecCHOHAIBHON IEATEIBHOCTH B
obnacti OMOJOTMM, MEAULMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CENIBCKOTO XO3sHCTBa, MUIIEBON
MIPOMBIIIJICHHOCTH, YIIyOJIsATh MO3HABATENbHBIN MHTEPEC, HAIPABICHHBIA Ha OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIICH Mpodeccuy M MPOJOHKCHUE OHOJIOTMYECKOTO O0pa3oBaHUsS B OpPraHU3AIMIX
CpeaHero NpoQeccuoHaIbHOIO U BBICILIETO 00pa30BaHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUs yueOHOro npeamera «buonorus» B 11 Knacce nOIKHbBI
OTpaXkaTb:

c(OpMHPOBAHHOCTHh 3HAHUI O MecTe W POJH OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHbI MHUpPA, B IIO3HAHUU 3aKOHOB
NPUPOJBl M PEIICHUH SKOJIOTHYECKUX IMPOOJIEM YEIOBEUeCTBa, a TAKXKE B PEIICHHUH BOIPOCOB
PalMOHAIBFHOTO MPUPOIOIOIB30BaHUsA, U B (POPMUPOBAHUN IIEHHOCTHOTO OTHOUICHHUSI K MPHPOE,
oOlIecTBY, YENOBEKY, O BKJIaJeé POCCHMCKMX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIIAJETh CHUCTEMOH OMOJIOTMYECKHUX 3HAHMUK, KOTOpas BKIIOYAET OINpPENEICHUs M
MOHMMAaHUE CYITHOCTH OCHOBOIOJIAraloIUX OHOJIOrMYECKHMX TEPMHUHOB U TIOHATHHA (BUJ,
sKkocucrteMa, Ouocdepa), Ouosormueckue Tteopuu (dBomronoHHass Tteopusi Y. JlapBuHa,
CHUHTeTHuecKass Teopus sBomonuun), yueHus (A. H. CepeproBa — 0 myTsAX W HalpaBlIEHHUIX
spomonnu, B.W. BeprHanckoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBoBecus Jx. Xapau u
B. BaiinGepra, 3apogsimeBoro cxonactsa K. M. bapa), npasuna (munumyma lO. JluGuxa,
HKOJIOTHYECKOM MUPaMUIBI SHEPTUH ), THHoTe3bI (TUnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHE BIJIAJIEThb OCHOBHBIMH METOJAMH HAayyHOrO IIO3HAHHUSA, MCIOJIB3YEMBIMU B
OMOJIOTUYECKUX HCCIEOBAaHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHE, HW3MEpEHue,
HaOJIOICHNE, SKCIIEPUMEHT), CHoco0aMM BBISBICHHS W OIICHKH aHTPOTIOICHHBIX H3MEHEHUU B
MIPUPOJIE;

YMEHHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKM: BUAOB, OHOr€OLEHO30B, HIKOCHUCTEM U
O6uocdeppl, CTAOMIM3UPYIOIIEro, JBIXKYILEIO M  Pa3pbIBAIOLIET0 E€CTECTBEHHOro oTOopa,



JJIONATPUYECKOTO M CUMITaTPUYECKOT0 BUA000PAa30BaHUs, BIMSHUS ABIKYIMX CHJI 3BOJIIOLNU HA
reHO(QOH] TOMYJISALUN, HPUCHOCOOICHHOCTH OpPraHU3MOB K Cpele OOWTaHUs, 4YepeloBaHUs
HaIpaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCHUCTEMAX;

YMEHHUE YCTaHaBJIUBATh B3aUMOCBS3U MEXJYy MPOLIECCAMU 3BOJIIOLUH, JBUKYIIUMU CHUIAMHU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM M MPUCTIOCOOTICHUSIMHU K HUM OPTaHU3MOB;

YMEHUE BBISABIATH OTIUYUTENIbHbIC TPU3HAKU JKUBBIX CHCTEM, NPHUCIIOCOOIEHHOCTh BUJOB K
cpene oOurtaHus, aOMOTUYECKUX M OHOTUYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3EN
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIUE APTyMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIUKY Ul JI0Ka3aTeIbCTBAa POJACTBA OPraHU3MOB pa3HbIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHW3MOB W CpeAbl OOWTaHMs, €IWHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTHU
COXpaHEHHs MHOrooOpas3usi BHUIOB M SKOCHCTEM KaK YCIOBHS COCYIECTBOBAHHUS INPHPOJBI U
YeJI0BEYECTBA;

YMEHHUE pemaTth OMOJIOTHYECKUE 3a7aud, BBIABISATH MPUYUHHO-CIICCTBEHHBIC CBS3H MEXKIY
UCCIIeAYEeMbIMU OMOJIOTHUECKUMH IPOLECCaMU M SIBICHHUSMM, JAeJaTh BBIBOJBl U IMPOTHO3BI HA
OCHOBAHUU MOJY4YEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOpPATOpHBbIE M MNPAaKTUYECKHE padoThl, COOIIOAATH MpaBHiia MPH
pabote ¢ yueOHBIM 1 J1a00paTOpHEIM 000PYI0OBaHUEM;

YMEHUE BBIIBUraThb THIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMH CPEICTBAMU,
(bopMyaMpys LENb UCCIEI0BaHNS, aHAJTM3UPOBATh MOJYyYCHHbIE PE3YJIbTAThI U J1€1aTh BBIBOABI;

YMEHHE YYacTBOBAaTh B Y4eOHO-HMCCIIENOBATENbCKOM paboTe Mo OHOJOrMM, 3KOJOTHH U
MeAMIMHE, TPOBOJUMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOIIECTB, M MyOJWYHO TNPEACTABIATH
MIOJIyYEHHBIE PE3y/IbTaThl HA YUYEHUYECKUX KOH(EPEHIUIX;

YMEHHME OLEHUBAaTh THUIOTE3bl W TEOPUU O MPOUCXOXKACHUU JKU3HU, 4YEIOBEKA W
YeJIOBEYECKUX pac, O MpHYMHAX, IOCIEACTBUSAX M CIOCO0ax IpeNoTBpallleHus] I100aIbHbIX
W3MEHEHU# B buocdepe;

YMEHHE OCYUIECTBIISATh OCO3HAHHBIM BBIOOp Oynyiiel mpoecCHOHAIbHOU AESITEbHOCTH B
o0nacTi OMOJOTMH, 3KOJOTMH, MPUPOIONOIb30BAHUS, MEIULIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO34KHCTBA, MHUIIEBOM IPOMBIIUIEHHOCTH, YIIyOJIsTh MO3HAaBATEIbHBIN
WHTEpEeC, HAMPABICHHBIA Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MPO(ECCHU U MPOAOIKCHHE
OHMOJIOrMYecKOro 0oO0pa3oBaHMS B OpraHMU3AlMSIX CpPEAHEro Mpo(ecCHOHATbHOTO U BBICIIETrO
o0pa3oBaHHs.

TEMATHYECKOE IIVNIAHUPOBAHHUE
Temarnueckoe IJIAHUPOBAHUE COCTABJICHO C YY€TOM padoyeii mporpaMmbl BOCTIUTAHUS.
[ToTennman maHHOrO Y4YeOHOro mpeaMera OOECTICUMBACT PEATU3AIMIO CICAYIOIMMUX IEICBIX
MPUOPUTETOB BocnuTaHus oodyqaromuxcs COO:
IleneBbie OpUEHTHUPHI PE3YIHTATOB BOCITUTAHUS
1. I'pask1aHCKO-TTaTPUOTHYECKOE BOCIIUTAHUE:
e 3HAIOIIUNA U JIOOSIIUN CBOIO Malyl pOJMHY, CBOM Kpail, UMEIOIINUK npeacTaBieHue o Poaune —
Poccuu, ee Tepputopun, pacosioKeHUH;
e CO3HAIONTUI MPUHAIJICKHOCTh K CBOEMY HApOAY M K OOIIHOCTHU rpakaaH Poccuu, MposBIsSIOMINA
YBa)KE€HUE K CBOEMY U JPYrUM Hapojam;
e IOHUMAIOIIUI CBOIO COMPUYACTHOCTHh K MPOIIOMY, HACTOAIMIEMY W OyAylieMy POJHOTO Kpas,
cBoeit Ponunsl — Pocenn, Poccuiickoro rocynapcersa;
e IOHUMAFOITUI 3HaYEHHE TPAKIAHCKHX CHUMBOJIOB (TOCyaapCcTBeHHas CUMBOIMKAa Poccuu, cBoero



pervoHa), Mpa3aHUKOB, MECT MOYUTAHUS IePOEB U 3aIIUTHUKOB OTedyecTBa, MPOSIBIAIOMINUNA K HUM
YBa)XKCHHUE;

¢ IMEIOIIUI NepBOHAYATbHbBIE MTPEICTABICHHS O MPaBax U OTBETCTBEHHOCTH YEJIOBEKa B OOIIECTBE,
Ipa)/IaHCKUX IpaBax U 00S3aHHOCTSIX;

e IPUHUMAIOIINI y4acTHe B KU3HH KJlacca, o0Iieo0pa3oBaTelbHONW OpraHnu3aliy, B JOCTYITHON 10
BO3pacTy COLIMAIbHO 3HAYUMOU JESATEIbHOCTH.
2. JIyXOBHO-HPaBCTBEHHOE BOCITUTAHHE:
e YB@XAWOIIUN JyXOBHO-HPABCTBEHHYIO KYJIbTYpPY CBOEH CeMbH, CBOEro Hapoja, CEMEUHbIE
[EHHOCTH C YYETOM HAIlMOHAIBHOM, PETUTHO3HON MPUHAIC)KHOCTH;
e CO3HAIOUIMM LEHHOCTb KAKIOW YEJIOBEYECKOM KU3HH, INPU3HAIOUIMN WHIAUBUIYAIBHOCTH H
JIOCTOMHCTBO Ka)XI0T'0 YEeJIOBEKa;
e J0OpOXKeNaTeNbHbIN, MPOSBISAIONIMN  CONEPEKUBAHUE, TOTOBHOCTh OKa3blBaTh IOMOIIb,
BBIPXKAIOIINI HETIPUSATHE TIOBEICHUS, IPUUUHSIONIET0 GU3NYECKUN U MOPATbHBIN BpEed IPYTrUM
JIOJSIM, YBAXKAIOIUN CTapIINX;
e YMEIOIIMUKA OILIEHWBATh MOCTYNKH C TMO3ULIUU HX COOTBETCTBHS HPABCTBEHHBIM HOpMaM,
OCO3HAIOLIMI OTBETCTBEHHOCTD 32 CBOU MOCTYIIKH;
e BIAJCIOMIMNA MPEACTABICHUSIMU O MHOTO00pa3HH S3BIKOBOTO M KYJIBTYPHOTO MPOCTPAHCTBA
Poccun, umeromuii nepBoHauyaJdbHbIE HABBIKM OOIIEHHS C JIIOJABMHM pa3HBIX HapoOJOB,
BEPOUCIIOBEIAHN;
e CO3HAIOUIMM HPABCTBEHHYIO U 3CTETHYECKYIO LIEHHOCTh JIMTEPATYpPbl, POJIHOTO SA3bIKa, PYCCKOTO
SI3bIKA, MTPOSABIIAIOIINN UHTEPEC K YTEHUIO.
3. DcreTndeckoe BOCIUTAHUE:
e CITIOCOOHBIN BOCIIPUHUMATh U YyBCTBOBATh MPEKPACHOE B OBITY, MPUPOIE, HCKYCCTBE, TBOPUECTBE
JIIOIEH;

o MIPOSIBJISIFOIINN UHTEPEC U YBAKEHUE K OTEYECTBEHHON U MUPOBON XYJI0’KECTBEHHOU KYIBTYPE;

e MIPOSIBIISIFOIINN CTPEMJIEHUE K CAMOBBIPAXKEHHUIO B Pa3HBIX BHJIaX XY/10KECTBEHHOM JESITEIbHOCTH,
UCKYCCTBE.

4. ®dusnueckoe BoCHHUTaHUE, (OPMUPOBAHME KYJIBTYPBHl 3/0pPOBbS U  SMOIMOHAIBHOIO

OJarononyyus:

e OEpeXHO OTHOCSIIMICT K (PU3NYECKOMY 370pOBBIO, COOJIOAIOMIMM OCHOBHBIE TIpaBHIIA
310poBOro u Oe3omacHoro Juist ce0s M Jpyrux jojedl oOpas3a >KM3HHM, B TOM 4HCIE B
MH(GOPMALIMOHHOM CpeJe;

e BIAJCIOMIMNA OCHOBHBIMH HAaBBIKAMH JIMYHOW M OOILIECTBEHHOW THUTHMEHBI, 0€30IacHOro
MOBEJICHUS B OBITY, IPUPO/IE, OOIIECTRE;

e OPHEHTUPOBAHHBIM Ha (U3NYECKOE pa3BUTHE C YYETOM BO3MOXKHOCTEH 370POBBS, 3aHATHUS
(GU3KYyIBTYpPOH U CIOPTOM;

e CO3HAKOUIMM M TNPUHUMAIOUIMI CBOIO IIOJOBYIO IPHUHAIJIEKHOCTb, COOTBETCTBYIOIIME €M
ncuxo(u3nyuecKye U moBeleHYeckiue 0COOEHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BOCIIUTaHUE:
e CO3HAIOLIMI LIGHHOCTh TPYJla B )KM3HU Y€JIOBEKa, CEMbH, O0IIECTBA;
e IPOSIBJISIIOIMI YBa)KEHUE K TPYY, JIIOJAM Tpy/Ja, OepekHOe OTHOIIEHHUE K pe3ybTaTaM Tpy/a,
OTBETCTBEHHOE TIOTPEOJICHHE;
e IIPOSIBJISIIOIIMI MHTEPEC K Pa3HBIM MPOpECCHsIM;
e YUACTBYIOUIMH B pa3IMYHbBIX BUJIaX JOCTYITHOTO MO BO3PACTy TpYZAa, TPYIOBOU JESTEIbHOCTH.

6. DKOJIOTM4YECKOE BOCIIUTAHUE:

e TOHMMAIOIIUN IIEHHOCTh MPUPOJBI, 3aBUCUMOCTb >KHU3HU JIOAEH OT MPHUPOAbI, BIHSHUE
JIOJEN Ha IPUPOLY, OKPYKAIOLLYIO CPELY;

e TMPOSBISIOMNNA JIO00Bb U OEpEeKHOE OTHOIIEHWE K TMPUPOJE, HENPUsTHE ICHCTBUU,
MPUHOCALINX BPE]] IPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

e BbIpaXKAIOUIMI TOTOBHOCTH B CBOEH J1€ATEIHHOCTH MPUIACPKUBATHCS IKOJIOTUYECKUX HOPM.



7. LleHHOCTh HAYYHOT'O MO3HAHMSL:
e BbIPAXKAIOLINMA

IIO3HAaBaTCIbHBIC

WHTEPECHI, aKTUBHOCTD,

JIF0003HATEILHOCTD u

CaMOCTOATCIIBHOCTD B [TIO3HAHUU, UHTCPCC U YBAKCHUC K HAYYHBIM 3HAHUAM, HAYKC;
o O6HaIlaIOHIHﬁ MEpBOHAYAJIbHBIMU MPECACTABIICHUAMMA O MPUPOAHBIX W COLMAJIbHBIX O6T)CKTaX,
MHOI‘OO6paSI/II/I 00BEKTOB U SIBJICHHUH pupoabl, CBA3H JKUBOM M HEXHUBOM npupoabl, 0 HAYyKeE,

HAay4YHOM 3HAHUU,

HMETOIIIHN ICPpBOHAYAJIbHBIC HABBIKH Ha6HIO,HeHI/II>'I, CUCTEMATHU3alli 1 OCMBICJICHHA OIIbITA B

€CTECTBEHHO-HAYYHOM U T'YMaHUTapHOU 00JIACTSIX 3HAHUS

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo yacoB JuaekTpoHHble Bocnurar.
HaumenoBanue
] (uugpossbie) KOMIIOHEHT
pa3jiejioB U TeM Konrtponbusie Ilpaktuueckue
n/n Bcero o0pa3oBareJib
NpPOrpaMMbl paloTEI paboThI
HbIE pecypchl
1 buonorus kak Hayka 1 1,6,7
5 JKuBrle cuCTEMBI U UX 9 6,7
W3YYCHUE
3 Buonorus kieTkn 2 0.5
XuUMHYeCcKast OpraHu3anus
4 P 10 1
KJIETKHA
5 Crpoenue u GpyHKIHH 3 ) 7
KJIETKHA
6 OOmeH BelecTB U IpeBpa- 9 1 6,7
IIEHHE YHEPTUH B KIIETKE
Hacnencreennas undop- 1,6,7
7 MaIys U peanusanus e€ B 9 0.5
KJIETKE
8 JKW3HEHHBIN UK KICTKU 6 1 1,6,?
Crpoenue 1 GyHKINN 6,7
9 P by 17 15
OpraHHU3MOB
PasMuoxxeHue U pa3BUTHE 7
10 P 8 15
OpPTraHHU3MOB
I'eneruka — Hayka o 7
11 HACJIEICTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH 7
12 P 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH 7
13 P 6 1
W3MEHYUBOCTH
14 I'eneTnka yesoBeka 3 0.5 7



15 Cenekiusi OpraHU3MOB 4 1 1,6,7
BuotexHonorusa u 1,7
16 4
CHUHTETUUYECKAs] OMOJIOTHS
17 PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YHACOB 102 13
I10 ITPOI'PAMME
11 KJIACC
No HauMenoBanue KoanuyecTBO 4acoB JuexkTpoHHble  Bocnurar.
11/-11 pa3aeioB U TeEM B Kontponbubie [IpakTudeckue (uudporbie) KOMIIOHEHT
NMpOrpamMMmblI cero paboThI padoThI o0pa3oBaTejibH
ble pecypchl
3apoxaACHUE U pa3BUTHE 1,6,7
1 3BOJIFOIIMOHHBIX 4
NPECTaBICHUN B OMOJIOTHUI
MuxkponsBosronus 1 eé 1,6,7
2 P t 14 2
Pe3YNIBTATHI
3 MaxkpoaBoitonus u eé 6 7
Pe3YJIbTATHI
IIpoucxoxaeHue u 7
4 P A 15 15
pa3BUTHE )KU3HU Ha 3emiie
ITpoucxoxkaeHne YeI0BEKa 7
5 P A 10 1
— aHTPOIIOTCHE3
DKkoJorus — Hayka o 5,7
B3aMMOOTHOIIIEHUAX
6 OpTraHU3MOB H 3 0.5
HAIOPraHU3MEHHBIX CUCTEM
C OKpY2Karolllen cpenou
Oprauus cpena 6,7
7 PraHU3MBI U Cpel 9 15
oOuTanus
9Kko 6,7
3 JIOTHSI 131/II[OB u 9 05
TOTTYJISITTAIA
DKO0JIOTHA COOOIECTB. 6,7
9 HHeCTE 12 05
DKOJIOrMYECKHUE CUCTEMBI
10 buocdepa — rinodanbHas 6 1,6,7
JKOCHUCTEMA
11 UYenosek U OKpyxatroias 6 1,6,7
cpena
12 PesepBHoe Bpems 8
OBIIEE KOJIMYECTBO
1 102 7.5

YACOB I10 [TIPOT'PAMME



ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposeie
n/n Tewa ypoka Bcero Kontpoprbie  Ipaxirieckie u3yyeHHusi oOpa3oBaTesbHbIE
padoThI padoThI pecypesr
1 buonorus kak kKoMIUIeKCHast HayKa U Kak 1
4aCTh COBPEMEHHOTO OOIIECTBA
’KuBbie cuCcTEMBI U UX CBOMCTBA 1
YpoBHeBas opraHu3aus >KUBbIX CUCTEM
4 HcTopust OTKPBITHS M U3YYCHHS KIICTKH. 1
Kiterounas teopus
Meroasl MOJIEKYJIIPHON U KIETOYHOU
ouonoruu. [Ipaktuyeckas padora «M3ydenne
5 METOOB KJIETOUYHOW OHOIOTHI 1 05
(xpomarorpadus, snekrpodopes, '
muddepennmanbaoe eHTpUyrupoBaHue,
[I1IP)»
6 XUMHUYECKUN COCTAB KIETKU 1
7 MunepanbHbie BElIecTBa KJIETKH, UX 1
OuoJsornueckas poib
Oprannveckre BENIecTBa KICTKA — OCJKH.
8 JlaGopaTopHas padota «OOHapy)KeHHe 1 0.5
OEJIKOB C TIOMOIIHI0 KAYeCTBEHHBIX PEAKIIN»
9 CoiicTBa, KnaccupuKays u GyHKIUN 1
OeJIKOB
10 Oprannueckue BEeUIeCTBa KIETKH — 1



YTJIEBOJBL

11 OpraHudeckue BeecTBa KIETKU — JIUITHIBI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlabopatopHas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK pa3IMYHbIX OPTaHU3MOBY

13 Crpoenue u Gpynkiun ATO. [pyrue
nykneozuarpudocparsl (HTD)

14 CexBenupoBanue [IHK. Metoasl reHOMUKH,

TPAHCKPUITOMHKH, IPOTECOMHUKHU

15 Metoap! CTPYKTYpHOI OHOTI0THI

16 Tune! knerok. [IpokapuoTnueckas KieTka
CtpoeHune 3yKapuOTHYECKOUN KIETKH.

17 ITpakTndeckas padorta «V3ydyeHnue cBoicTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN annapar KJIETKH
OnHomMeMOpaHHbIE OPraHOUABI KIIETKH.

19 [IpakTnueckas padbora «/3yueHue qBUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTEIHBIX KIETKaX)»

ITomyaBTOHOMHBIE OpraHOM bl KJICTKH:

20 MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «MccnenoBanue miasMonmsa u '
JIETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOu bl KIETKH

22 Crtpoenue u GyHKITUH sapa
CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapHot. JlabopaTopHas pabora «3yuenue 0.5

CTPOCHUS KICTOK PA3JIMYHBIX OPraHU3MOB»



ACCI/IMI/IJBIL[I/I}I U JUCCUMUWIIAIINA — IBE
CTOpOHBI MeTabomM3Ma. Tubsl 0OMeHa

24 BemectB. JlabopaTopHas paborta «3yuenue 1
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
IpUMepe aMHJIa3bl WM KaTallasbl)»
DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabou3Mma. JlabopaTopHas
25 pabora «3y4uenue hepMeHTATUBHOTO 1 0.5
paciierieHust epOKCUIa BOI0pO/a B
PAaCTHTENBHBIX U JKUBOTHBIX KJIETKaX»
26 benku-akTuBaTOpPBI U OEIKU-UHTUOUTOPHI 1
27 ABTOTpO(DHBIN THIT 0OMEHa BELIECTB
28 dorocuHTE3
Xemocuntes. JlabopaTopHas pabota
29 «CpaBHeHue TiporieccoB (poTOCHHTE3a U 1 0.5
XEMOCHHTE3a
AnHa’poOHBIE OpraHu3Mbl. Buasl OposkeHHs.
30 JIaboparophas pabota «CpaBHeHUE 1
MIPOIIECCOB OPOXKEHUS M IIXAHUS
31 AspoOHBIE OpraHU3MBbl. JTaIlbl 1
9HEPreTU4ecKoro oOMeHa
DHeprust MeMOpPaHHOTO IPaJUEHTa IIPOTOHOB.
32 Cunte3 AT®: pabora nporonaoit ATD- 1
CHHTAa3bl
33 Peakiiun MaTpUIHOTO CHHTE3a 1
34 Tpanckpunius — Matpudsbiid cuate3 PHK 1
35 Tpaucsiiust u e€ 3Tarnbl 1
36 KoaupoBanue amuHokuciot. Posns pubocom B 1



ouocuHTese Oenka

OpFaHI/BaHI/IH resomMa y nmpokKapumuoT u

37
3yKapuoT

38 MounekysipHbIe MEXaHU3MBbI SKCIIPECCHH
T€HOB y SYKapHOT
Bupycbl — HekneTouHbIe (JOPMBI KUZHU U

39 obiuraTHbie apa3uThl. [IpakTruueckas pabora 0.5
«Co3anue Moy BUpyCca»

40 BupycHsle 3a0051eBaHus YeloBeKa,

KUBOTHBIX, PACTEHUH

41 HanorexHomornu B OMOIOrUH U MEIUIINHE

42 JKU3HEHHLIN IUKIT KIIETKHA

43 Martpuunsiii cuates JJHK
Xpomocomsl. JITaboparopras pabota

44 «M3ydyeHne XpoMoCcoM Ha TOTOBBIX 0.5
MUKpOTIpenapaTax»

45 JleneHue KIETKH — MHUTO3
Tuns! knetok. KaprnokuHes 1 IUTOKUHES.

46 JlabopaTtopHas pabota «Habmrogenue mutosa 05
B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha '
TOTOBBIX MUKpPOIpErapaTax)»

47 Peryisanus »kM3HEHHOT O IUKJIA KIIETOK

48 Opranusm Kak eIMHOE LEJI0e

49 Tkanu pactenuii. JlaboparopHas pabora 05
«M3ydyenue TkaHeH pacTeHUI» '

50 TkaHu )KUBOTHBIX ¥ yesoBeka. JlabopaTopHas 05

pabota «/3y4ueHue TkaHel KUBOTHBIX)»



Opransl. Cucremsl opraos. JJaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opranu3MoB

53 JIB>KeHHEe OpraHu3MOB

54 IIutanue opraHu3MoB

55 [TuTaHne MO3BOHOYHBIX KUBOTHBIX. 1
[TuimeBapuTenbHas cucTeMa yenoBeka

56 JlpIxaHvue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 1
YeJI0BeKa

58 TpancnopT BeliecTB y OpraHu3MoB 1

59 KpoBeHocHas crcrema mo3BOHOYHBIX 1
KUBOTHBIX U YEIOBEKa

60 Boiaenenue y opranu3smoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHast cucTeMa 4enoBeKa 1

63 PazapaxuMocCTh U peryIsiius y Opranu3mMoB 1

64 ['ymopaibHast peryssius U SHIOKpUHHAsI 1
cucTeMa KUBOTHBIX M YeJIOBEeKa

65 ®opMbI pa3MHOKECHHUST OPTaHU3MOB

66 [TonoBoe pa3MHOXKEHUE

67 Meiio3
['amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas padora 1 05

«/3y4ueHne CTpOeHMS MOJTOBBIX KJIETOK HA
TOTOBBIX MUKPOIIpENapaTax»




69

70

71

NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTCHE3

3aKyiaka OpraHoB U TKAHEH U3 3apOIBILIEBBIX
JIMCTKOB

Poct u pa3ButHe KUBOTHBIX. JIabopaTopHas
pabota «BplsiBIeHNE IPU3HAKOB CXOCTBA
3apo/iblIIel TO3BOHOYHBIX HKHBOTHBIX)»

0.5

72

Pa3smMHOXEeHME U pa3BUTHE PACTEHU.
JIaboparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHS BBICIINX PACTCHUID)

0.5

73

74

75

76

77

78

79

Hcropus cTaHOBIICHMS U Pa3BUTHUS TCHETUKH
KaK HayKu

OCHOBHbBIE IOHATHSI U CUMBOJIBI T€HETUKH.
JIaGoparopHas pabota «/{po3oduiia kak
O00BEKT TeHETUYECKUX HCCIICAOBAHUIDY

3aKOHOMEPHOCTH HaclleI0BaHMsl IPU3HAKOB.
MoHorubpuiHoe CKpeluBaHue.
[IpakTuyeckas padora "V3yuenue
pe3yabTaTOB MOHOIMOPUIHOTO CKPEIMBAHUS
y apo3oduisr"

[{uTonorunyeckre OCHOBbI MOHOTMOPHUIHOTO
CKpELIUBaHUS

Ananusupyrouiee ckpeuBanue. Hermonnoe
JOMHUHUPOBAHHE

JurnOpunHoe ckpenrBanue. [IpakTiuueckas
pabota «/3ydeHne pe3ynbTaToB
JUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PHIbD)

]_II/ITOJIOI‘I/ILICCKI/IG OCHOBBI ,Z[I/II‘I/I6pI/II[HOFO

0.5

0.5

0.5



CKpEILLIMBaHHUS

80 CuerieHHOE HacIeq0BaHUE TPU3HAKOB 1
81 XpoMOCOMHast TEOPUS HACIEICTBEHHOCTH 1
82 I'eneTuka nona 1
83 ['eHoTun Kak 1enoCTHAs cucTeMa 1
84 ['eneTnueckuii KOHTPOJb PA3BUTUS PACTCHUH, 1
KUBOTHBIX U YETIOBEKa
85 N3meHunBOCTh NpHU3HAKOB. Buabl 1
W3MEHYUBOCTH
86 MoaundukanoHHas U3MEHUYNBOCTh 1
BapuanuoHHslIii psig v BapualiioHHas KpUBasi.
JlaboparopHas pabdora «VccrnenoBanue
87 3aKOHOMEPHOCTEN MOJU(PHUKAITMOHHON 1 0.5
M3MEHYUBOCTH. [TocTpoeHHE BapHAIIHOHHOTO
psAlla U BapuallMOHHOW KPUBOM»
88 I'eHoTunMueckast U3MEHUYUBOCTbD. 1
KoMOuHaTuBHASI U3MEHUYUBOCTH
MyrtaunonHast u3MeHUUBOCTb. [IpakTudeckas
89 pabota «MyTtauuu y 1po3o¢uibl (Ha FTOTOBBIX 1 0.5
MHUKpOTpenaparax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO MpOIiecca. 1
DONUTeHEeTHKA U STTUTCHOMHUKA
01 I'enetnka yenoseka. [IpakTuyeckas pabora 1 05
«CocTaBieHle U aHAJIU3 POAOCIOBHOM '
92 MeTtoabl METUITMHCKOM T'€HETUKHU 1
3HaueHue METUIIMHCKON TeHETUKY B
93 MIPEIOTBPAIICHUH U JICUCHUU TEHETUICCKIX 1

3a00JIeEBaHUH YeJIOBEKa



OcHoBHbIe TIOHATHA cenekuuu. JlabopaTopHas

94 pabota «/3yueHue copToB KyIbTypPHBIX 1 0.5
pPacTeHHIA U TIOPOJT JOMAITHUX YKHBOTHBIX)
MeTobl celneKIIMOHHON paboThI.

95 JlabopartopHas pabora «l3ydeHne MeTo10B 1 0.5
CEJICKLIUU PACTCHUI
JlocTrKeHHs CeneKIuu pacTeHU U

96 KHUBOTHBIX. [IpakTnueckas padora 1
«IIpuBuBKa pacTeHUID»

97 CoxpaHeHue, U3y4eHHEe U UCTO0Ib30BaHUE 1
TeHETUYECKUX PECYPCOB
buoTexHosiorus Kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTndeckas padora 1 0.5
«M3ydenne 00bEKTOB OMOTEXHOJIOT I

99 OcHOBHBIE HAMPABJICHUS CHHTETUICCKON 1
ouonoruu

100 XPpOMOCOMHAsI ¥ T€HHAsI HHKEHEPUS

101 Menurmackre OMOTEXHOIOT NI

102 PesepubIit ypok. [ToBTopenue, o6o01IeHHE, 1
CUCTeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME



11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoxa Bcero Konrponbusie  Ipaxririeckite f3y‘leﬂl/lﬂ gﬁlil:ll;OBaTeﬂbele
padoThI padoThI pecypesI
1 OpomononHas Teopus Y. lapsuna 1
5 JIBHoKyIMe CHIIBI 3BOJIFOLMHU BUAOB 110 Y. 1
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
IBOJIIOLIMH
5 DTaribl 3BOJIIOIMOHHOTO MPOoIEecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [TonynAums — 3j1eMeHTapHas eIMHNALA 1
3BOJIIOLUU
3aKOH reHeTHYeCcKoro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopnas 1 05
pabota «BblsiBIeHNE U3MEHUYUBOCTH Y '
0co0eii 0THOTO BUAA»
8 DneMeHTapHbIe (GaKTOPHI IBOIIOLUU 1
9 D¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIITKA
10 Murpauuu. M30a0uu OomyJsiuii: 1
reorpaduyeckasi, OnoJIOoruIecKas
11 EcTecTBeHHBII 0TOOP — HaNpaBISIOIIMNA 1

(hakTOp IBOIOITUHU



12

13

14

15

16

17

18

19

20

[TosoBoit oTOOP

[IpucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOLHMH.
JIaGoparopHas pabota «3yuenue
apoMop(}030B ¥ HINOATANITAIIUHN Y
pacTEeHUN U KUBOTHBIX»

[Ipumeps! npucnocobIeHN Y OpraHu3MOB:

Mopdonoruueckue, GU3MOIOTHIECKUE,
OMOXMMUYECCKHUE, TTOBEICHUECKHUE.
JlaboparopHas pabota «IIpucnocobnenus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
1IeTIECO00PA3HOCTHY

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabora «CpaBHEHHE BHIOB
10 MOP(OJIOTHICCKOMY KPHUTEPHUIO)

CrpykTypa Buaa
BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOLUU

CBs3b MHKPO3BOJJIIOLIUHA U SITUACMHUOJIOTUN

Makpossosntonus. [Taneontonornyeckue
METO/IbI U3yUYEHHS IBOJIOLUU
buoreorpadudeckue MeToabl U3y4eHUs
3BOJIIOLIMU

0.5

0.5

0.5

21

22

OMOPHOJIOTHYECKHE U CPAaBHUTEIHHO-
Mop(ororuueckue MeTo Ibl U3y4eHHs!
9BOJIIOLIUH

MOJ'IeKy.TIHpHO-reHeTquCKI/IC,
OHMOXMMUYECKUE U MAaTEMaTUUYCCKUE



MCTOABI U3Y4YCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH YBOJTIOIIHH
24 AnantuBHas panuanus. HepaBHOMEpHOCTD
TEMIIOB ABOJIOIIH
o5 HayuHblie rUIIOTE3bI TPOUCX 0K ICHUS
KU3HU Ha 3emJie
26 JloHayuHbIe MPeICTaBICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
HBOJIIOIIH
28 I'unoTe3sl 3apokIeHUs KU3HU
WcTopust 3eMau 1 MEeTO/IbI €€ U3YUCHHUS.
29 JlabopaTopHas pabota «3ydeHue u 05
OTHCaHNE UCKOMAEMbIX OCTaTKOB JPEBHHUX
OpPTraHU3MOB»
30 HauanbHble oTars! opraHu4eckoin
SBOJTIOIIMH
31 DBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl BOITIOIUI
39 pacturensHoro mupa. [Ipaktuueckas 05
pabora «M3y4enue ocoOEHHOCTEH '
CTPOCHHMSI PACTCHHIA Pa3HBIX OTIEIIOB
33 OcCHOBHBIE 3TaIlbl 3BOTIOIUH KUBOTHOTO
MHUpa
OBodronys )KUBOTHBIX. [IpakTrueckas
34 pabora «/3ydeHne ocoOeHHOCTEH 0.5
CTPOCHHMSI TO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe *u3HU Ha 3eMIie 10 3paM U



nepuogam

MaccoBbie BBIMUPAHUSA — 3KOJOTMYCCKUC

36 KPHU3HUCHI POLLIOTO

37 CoBpeMeHHBIH 3KOJOTHYECKHUI KPU3HC, €ro
0COOEHHOCTH

38 CoBpeMeHHas1 cUCTeMa OPraHUYEeCcKOro
Mupa

39 OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIIBI
OpPTraHUu3MOB

40 AHTpOIOJIOrHsl — HayKa O YeJOBEKe

41 Passutue npeacrasieHuii o
MIPOUCXOXKICHUH YEIOBEKA
MecTo 4enoBeKka B CUCTEME
opranuueckoro Mupa. JlaboparopHast

42 pabota «M3yueHne ocoOeHHOCTEN 0.5
CTPOEHUS CKelleTa YellOBeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBMoKyIIMe CUiIbl aHTPOIIOTEHE3A

44 CooTHo1IeHNEe OMONIOTMYECKUX U
COLMANTLHBIX (DAKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaIUU aHTPOIIOI€HE3A

46 [TaneoreHeTrka u maaeoreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKa
Yenoeueckue pacel. [Ipaktuueckas

48 pabota «M3yueHne 3K0I0rH4ecKux 0.5
ajlanTanui 4eJoBeKay

49 MeXIuCIUTUIMHAPHBIE METOBI

AHTPOIIOJIOT'NH



50 3apok[IeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoapb! akonoruu. Jlabopatopnas padora

51 «3yueHne MeTo10B SKOJIOTHUECKUX 1 0.5
HCCIIEA0BAaHUN

59 3HaueHHE SKOJIOTUUECKUX 3HAHUH IS 1
9eoBeKa

53 Okonorndyeckue pakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 sKosoruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BblsiBI€HHE PUCTIOCOOICHUH '
OpPTraHU3MOB K BIUSTHHIO CBETa»
Abuotnueckue akropsl. Temneparypa
KaK dKOJIOTUYeCKHUil hakTop.

55 JIaGoparopHas paboTa «BrisiBneHHe 1 0.5
PUCTIOCOOICHNUI OPTaHNU3MOB K BIMSTHHIO
TeMIIepaTypb»
Aobunornueckue paxTophl. BiaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui u3 pa3HbIX MECT OOUTAHUS

57 Cpenpl 00uTaHUs OpraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHennsie popMbl OPraHU3MOB 1

60 bruotnyeckue pakTopsl 1
3HayeHrne OMOTUYECKUX B3aUMOICHCTBUIM

61 JUIsl CYIIECTBOBAHUS OPraHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1



MomyJjaianuuu

OcHOBHBIC TTOKA3aTEIN MOMYJIAIHN:

63 YHCJICHHOCTD, INIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOIYJISIHH:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALIUN

65 DKojoruueckasi CTpyKTypa MomnyJssuu

66 JInHaMuKa MONYJISIUY U €€ peryIsiius

67 KpuBsie pocta 4nCIeHHOCTH MOMYIISINH.
KpuBbie BEDKUBaHHS
DKojoruueckasi HAIIa BUAA.

68 JlaboparopHas pabota «IIpucrnocoOnenus 0.5
CeMSIH PACTCHHI K PACCEIICHUIO»

69 Bun xak cucrema nomynsnuit

20 3aKOHOMEPHOCTH MOBEICHHUS U MUTPALIUI
KUBOTHBIX

71 Coo0111eCTBO OPraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPHITasi CUCTEMa

73 KpyroBopot BemiecTs U MOTOK YHEPTUU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIIH YKOCUCTEMBI

75 DKOJOrM4ecKHre Mupamu bl

76 W3meneHus coodiecTB — CyKLIECCHU

77 [TpupoHbIE SKOCHCTEMBI. DKOCHCTEMBI
03€ep U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI



TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpONIOreHHBIE IKOCUCTEMBI

80 Ypboakocucremsr. [TpakTudeckast padbota 0
«M3yueHne u onrcanue ypOOIKOCUCTEMBDY &
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpTraHNU3MOB B
9KOCHCTEMAaX
MexaHu3Mbl BO3JEHCTBUSA 3arpA3HEHUI

82 pa3HBIX TUMOB Ha CyOOpTraHM3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmierianerapaast 0601049Ka
3emn

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
onochepsl

86 KpyroBopoTsl BeniecTs u
OMOT€OXUMHYECKHE ITUKIIBI

87 3oHaneHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcrolunBocTh 6nochepsr

89 DKOJIOTUYECKHE KPU3HUCHI M UX MPUIHHBI

90 BoszeiicTBue uenoBeka Ha buochepy

01 AHTpOIIOT€HHOE BO3ICHCTBUE Ha
PaCTUTENBHBIN U KUBOTHBIA MU

92 OxpanHa mpupoIs!

93 OcCHOBHBIE TPUHITUTIBI YCTOHYUBOTO



Pa3BUTHA YCIIOBCUYCCTBA U IIPUPOIbL

PanumonansHOE IpHUPOAOIIOJIb30BAHUC U

94 COXpaHEHHE OMOJIOTHYECKOTO 1
paszHooOpasus 3eMiaun

95 Q§o6meHHe 1o TeMe «MUKPOIBOIIOLUS U 1
e€ pe3yabTaThD»

96 0"606H1€HI/IC 1o TeMe «Makpo3BoOJIOLUs U 1
e€ pe3yabTaThD»

97 O606muenue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HHU HA 3eMIIe»

08 O6006menue o reme «IIponcxoxaeHue 1
YeloBeKa — aHTPOIIOTEHE3»

99 O06o006mIeHne o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOBY

100 O606menne o Teme «OpraHu3Mbl U cpea 1
oOuTaHUS

101 O6o6meHI/Ee 10 TeMe «DKOJIOTUSA BUIOB U 1
TIOTTYJISHF

102 O606menue o Teme «buochepa — 1
JI00aTbHAs YIKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHMSA OCHOBHOM OBPA30BATEJIBHOMN IMPOT'PAMMBI CPEJTHET'O
OBIIEI'O OBPA3OBAHUA

Kon
IIPOBEPSEMOTO
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJabTaTaM OCBOEHMSI
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMBbI CpeHero 00uero o0pa3oBaHus
CdopMUpOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B ()OpPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAY4YHOM KapTUHBI MHUpA, B
MO3HAaHUM 3aKOHOB TPHUPOABI U PEHICHHH JKU3HEHHO BaXXKHBIX COLMAIBHO-
ATUYECKUX, IKOHOMHUYECKUX, IKOJIOTHIECKUX MPOOIEM YEIIOBEUECTBA, a TAKXKE B
pelIeHuH BOIPOCOB PAlMOHAIBHOTO TPHUPOAOIONH30BaHUS, B (HOPMHUPOBAHUH
[IEHHOCTHOTO OTHOIIEHUS K IPUPO/JIE, OOIIECTBY, YEIOBEKY; O BKIAJI€ POCCUHCKUX

U 3apyOeXXHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenne cuctemoil 3HaHMIT 00 OCHOBHBIX METOAAX HAYYHOTO TO3HAHUSA,
HCITOJIB3YEMBIX B OMOJIOTHYECKHUX MCCIICIOBAHUSIX YKHUBBIX OOBEKTOB U IKOCHUCTEM
(ormucanue, M3MEpEHUe, MPOBEJCHHUE HAOIIONCHHI), CIOCOOaMH BBISBICHUS H
OLICHKU aHTPONIOTEHHBIX U3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUTaTh TUIIOTE3bI, IPOBEPSITh UX SKCIIEPUMEHTAIBHBIMU CPEICTBAMU,
dbopMynupys 1eldb HMCCIENOBAaHUS, aHATU3UPOBATH IOJYYEHHBIE PE3YyNbTaThl U
JieJaTh BEIBOJEL.

BrisBIeHHE 3aBHCUMOCTH MEXKAY HCCICIyEeMBIMH BETUYMHAMHU, OOBSICHECHHUE
MOJyYEHHBIX PE3YNbTaTOB M (OPMYIHUPOBAHHE BBHIBOJIOB C HCIOJIH30BAHUEM

Hay4YHBIX MMOHSITUH, TEOPUH U 3aKOHOB

YMeHue BiajeTb CHUCTEMOW OMOJIOTMYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraroye OUOJIOrMYeckre TEPMHUHBI M TOHSTHS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJI, TIOMYJISIINS, YKOCUCTeMa, OHoIieH03, orocdepa; MeTadomm3Mm,
rOMeO0CTa3, KJICTOYHbI IMMYHHTET, OMOCHHTE3 OelTka, OMOTIOIMMEPEI, TUCKPETHOCTb,
CaMOperyJisiliys,  CaMOBOCIIPOM3BEJICHHE,  HACJIEACTBEHHOCTb,  W3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Oouosornueckue Teopun: kKierouHas teopuss T. IlIBanna, M. Illneiinena, P.
BupxoBa; KioHanbHO-celeKTUBHOrO mMMmyHurera [1. Opmux, .M. Meuynukosa,
XpOMOCOMHasi Teopust HacieAcTBeHHOcTH T. Moprana, 3aKoH 3apoJIbIIIEBOTO
cxoactBa K. bapa, sBomtonmonnas teopust Y. [lapBuna, cuHTeTHYECKas TEOPUS
9BOJIIONIMM, Teopwsi aHTpornorene3a Y. [lapBuHa; Teopust Ouoreomenoza B.H.
CykauéBa; yuenue H.J. BaBuioBa o neHTpax MHOrooopasusi U MpOUCXOKICHUS
KynbTypHbIX pacTeHuil, ydenne A.H. CeBepuoBa 0 NyTAX U HaMpaBICHUSAX
sBomonyy, yuenue B.1. Bepuanckoro — o Guocdepe);

3aKOHbl  (eAMHOOOpa3usi TMOTOMKOB IE€PBOTO  IOKOJIEHUS,  PaCIICTIIICHHS



MPU3HAKOB, HE3aBUCUMOT0 HACJEeI0BaHMs NpU3HAKOB . MeHens; CuernjaeHHoro
HACJIEJOBaHMUsI MPHU3HAKOB M HapyIIeHHs cleruieHuss reHoB T. Moprana;
TOMOJIOTHUECKUX PSIOB B HaciencTBeHHOW wu3MmeHunBocTH H.M. Basunosa;
reHeTudyeckoro paBHoBecus Jx. Xapmum u B. BaiinOepra; 3aponbIieBoro
cxonctsa K. bapa; Ouorenernueckuii 3akon . ['ekkens, . Mroepa);
MPUHIUIEI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Muaumyma FO. JInGuxa, 3K0JI0rHuecKoi mupaMuIbl Yices, OHOMAaCChl
SHEPTHH),

runote3bl (koanepatHoi AWM. Omnapuna, mepBuyHoro OympoHa JIk. XommeiHa,

mukpochep C. Doxkca, pudosuma T. Uek)

YMeHue pemarb NOUCKOBbIE OHOJIOTMYECKUE 3aJauyd; BBIABIATH HPUUYMHHO-
CJIEZICTBEHHBIE CBSA3M MEXAY HCCIEAYEeMbIMH OHOJIOTHYECKUMH OOBEKTaMH,
IIPOLIECCAMU U SIBJICHUSAMMU; J€IaTh BBIBOJBI U IIPOrHO3bI HA OCHOBAHUU IOIYYE€HHBIX
pE3yJIbTaTOB;

COCTaBJIATH TEHOTUIINYECKHAE CXEMBI CKPEILMBAHUS ULl pa3HBIX TUIIOB HACJICOBAHNUS
[IPU3HAKOB Y OPraHHU3MOB, COCTAaBJIATH CXEMbI IIEPEHOCA BEILECTB U JHEPIUH B

9KOCHCTEMaX (LI MUTAHWSI, TTHIIEBbIC CETH)

YMeHue ycTaHaBIUBaTh B3aMMOCBS3M MEXKAY CTPOCHHEM U (QYHKIUSIMU:
OpraHOMJIOB, KJETOK pa3HbIX TKaHEH, OpPraHaMM W CHUCTEMaMU OpraHoOB Yy
pPacTeHMi, KUBOTHBIX U YEJIOBEKA; MEXAY ATallaMH OOMEHa BEILIECTB; 3TallaMu
KJIETOYHOTO LIUKJIA U )KU3HEHHBIX IUKJIOB OPTaHU3MOB; 3TallaMH YMOPHOHAIEHOTO
pa3BUTHS; TEHOTUIIOM U ()eHOTUIIOM, (PEHOTUIIOM U (haKTOpaMH CpeAbl OOUTAHUS;
IpoleccaMH 3BOJIOLUY; ABMKYIIMMHM CHJIAMHU aHTPOIOreHe3a; KOMIIOHEHTaMU

PAa3IMYIHBIX DKOCUCTEM U HpI/ICHOCO6HeHI/I${MI/I K HUM OpPraHnu3mMoB

YMeHue BBIJICISITh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHS BHPYCOB, KIETOK MPOKAPUOT U JYKAPUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT€OIIEHO30B, YKOCUCTEM U Onocdephl;
CTPOCHUSI OpraHOB W CHCTEM OPraHOB PACTCHHM, JKMBOTHBIX, YEJIOBEKa;
MPOIIECCOB  JKM3HEACITEIIPHOCTH, TPOTEKAIONMX B OpraHU3Max pacTeHUH,
JKUBOTHBIX W YEJOBEKAa; OWOJOTMYECKHX IMPOIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), HHGOPMAITUH U MIPEBPAIICHUS YJHEPTUH, OPOKEHHUS, aBTOTPOPHOTO
U TeTepoTpOoPHOro THUIOB NHUTAHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a,
Melo3a, TaMmeToreHe3a, HMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXXCHHS,  WHJAMBHIYAJLHOTO  pa3BUTHA  Opranm3Ma  (OHTOTCHE3a),
B3aMIMOJICHCTBHSI TE€HOB, TeTepO3uca; JEHCTBUH HCKYCCTBEHHOTO 0TOOpa,
CTAOWIM3UPYIONIETO, JBIDKYIIETO M Pa3pbIBAIONIETO ECTECTBEHHOTO OTOO0DA;
AJUIONATPUYECKOTO M CUMITATPUYECKOTO BUA000pPA30BaHUS; BIUSHUS IBHKYIIUX

CHJI 3BOJIIOIIMM Ha I‘CHO(l)OHII 111741200050 HpI/ICHOCO6H€HHOCTI/I OpTraHu3MOB K



cpeze oouTaHus, YepeaOBaHus HAIIPAaBICHUH SBOJIIOLNHU; KPYTOBOPOTA BELIECTB U

IMIOTOKAa S9HCPIruv B 9KOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHSI BBIACIATh CYIIECTBEHHBIE IPHU3HAKH BUPYCOB,
KIETOK TMPOKapUOT U OYKAPUOT, OIHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OLIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOLECCOB
oOmeHa BCILICCTB )51 IMPEBpAILICHUA OHEpIrun B KJICTKC, (i)OTOCI/IHTGSa,
IUTACTUYECKOTO W DHEPreTUYecKOro OOMeHa, XEeMOCHHTe3a, MHTO03a, Meio3a,
OIUTOIOTBOPEHUS, Pa3BUTHS M Pa3MHOXKEHUS, WHAMBHUIYAILHOTO Pa3BUTH
opranu3ma (OHTOTeHe3a), OOpbObI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpA,
BUJI000pa30BaHusl, IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJlie OOMTaHusI, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOTCHHBIX W3MEHEHUH B 3KOCHCTEMaxX CBOEH

MECTHOCTH, KpyTOBOPOTAa BEIIECTB U MPEBpAIlICHUs YHEPTUH B Onocdepe

YMeHue UCIONb30BaTh  COOTBETCTBYIONIME  ApTyMEHTBI, OHOJIOTHUYCCKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY Ui JIOKA3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYMM; B3aWUMOCBS3M OPraHU3MOB U Cpeabl OOWTaHWS;
€MHCTBA YEJIOBEYECKUX pac; HEOOXOIMMOCTH 3JI0pOBOr0 00pa3a KU3HH,
COXpaHEHHUs Pa3HOOOpas3us BUIOB U IKOCHCTEM KaK YCIIOBHUSI COCYIIECTBOBAHUS

IIPUPOJBI U YEIOBEYECTBA

YMeHHe KpUTHUYECKH OLIEHUBATh HH(OPMAIUI0 OHOJOTHYECKOIO COJACPKAHMUS;
UHTEPIIPETHPOBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCICJIOBAaHUN B
OHOJIOTHH, MeIULIMHE, OMOTEXHOJIOTHH, paccMaTpuBaTh rjio0aJbpHBIE
9KOJIOTHYECKHE MTPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM

CO6CTB6HHYIO IIO3UIIHUIO

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D 110

BHUOJIOI'NHN

Kon
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IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorusa kak HaykKa. ’KuBbie cuCTEMBI U UX HU3YUCHUC

CoBpemeHHast 6MoOJOTUSI — KOMIUIEKCHAsI HayKa. buonmornueckue Hayku U U3ydaembie
MU HpO6J’I€MBI. CDYHI[aMeHTaJ'II)HBIC, MMPpUKIAAHBIE W  ITOWCKOBBIC HAay4YHBIC
HCCIe0BaHUS B OMOJIOTHH.

3HaueHue OMOIOTUU B POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ OHOJOTHEH. 3HAUEHHE OMOJOTUU B MPAKTHYECKOU
NeSITeNIbHOCTH YEJIOBEKa: MEJIUIIMHE, CEIbCKOM X031 CTBE, IPOMBIIIJIEHHOCTH, OXpaHe
IIPUPOIBL

KuBpie cucTemMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKHUBBIX CHCTEM:
CAUHCTBO XHMMHUUYCCKOTO COCTaBa, AHUCKPCTHOCTb W LCIOCTHOCTL, CJIIOKHOCTH U

YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTraHu3aLMs,



CaMOBOCIPOU3BECHUE, PA3APAKUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy >KMBBIX CHCTEM: MOJIEKYJSPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYISAIUOHHO-BUAOBON, 3KOCHCTEMHBIA (OHOTEOIICHOTHYECKUIT),
ounocdepnniit. IIporeccrl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU

xuBoro. Ku3Hp kak ¢popMa CylIeCTBOBaHUSI MaTEPUH

1.3

Meroasl  Ouonormueckol Hayku. HaOmromenue, UW3MEpeHHE, OSKCIEPUMEHT,
cucTeMaru3anus, MeTaananu3s. [loHATHE O 3aBUCUMON M HE3aBHUCHMOUN MEepEMEHHOM.
[TnanupoBanue skcnepumenta. [locTaHoBKa U mpoBepka rumnore3. Hymnesas rumnoresa.
[TonsTe BBIOOPKM U €€ MOCTOBEpHOCTH. Pa3zbpoc B Gmosormueckux gaHHbIX. OrieHka
JIOCTOBEPHOCTH TOJIYYCHHBIX pPE3yabTaToB. [IpHUMHBI HCKAKEHUS PE3yIbTaTOB

OKCIICPUMCHTA. IloHsTHE CTAaTUCTUUECKOTO TECTa

2.1

2.2

KneTka xak OMojoru4eckasi CicTeMa

Knetka — cTpykTypHO-QYHKIIMOHANBHAS €IWHUIA JKUBOTO. MCTOpUS OTKPBITUS
kinerku. Paboter P. I'yka, A. Jlesenryka. Knerounas teopust (T. IIBann, M.
[nefinen, P. Bupxos). OcHOBHBIE MOJIOKEHHSI COBPEMEHHOW KJIIETOYHOU TEOPHH.

MeToapl MOJEKYJISAPHOM M KIETOYHOW OWMONOrMH: MHUKPOCKOMUS, XpomaTorpadus,
aMeKTpodope3, METOJ MEUEHBIX aToMoB, auddepeHmaibHoe NeHTpUuyrupoBaHue,

KYJIBbTHUBUPOBAHHUC KJICTOK

XUMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMHUKPOdJIEMEHThl. Bonma u eé
pOJIb Kak pacTBOpPUTENsS, peareHra, ydacTHe B CTPYKTYpUPOBAaHUU KIIETKH,
TEIUIOperynsaiuu. MuHepaldbHbIE BElIECTBa KIETKH, UX Ouoyioruyeckas poib. Poinb
KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIH cocTaB OenkoB. CTPyKTyphl
OenxoBoi Mojekyibl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBA3b. Bropuunas,
TpeTUYHas, YeTBepTUYHAs  CTPYKTyphl. [lenatypamms. CBoiicTBa  OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKITUN OSITKOB.

VYrneBonbl. MoHOCaxapubl, AUCaXapuabl, OJUTOCAXaAPUAbl U Moucaxapuasl. OOmmii
IUIaH CTPOEHUS MW (PU3UKO-XMMUYECKHE CBOWCTBA YIJIeBOJOB. buonorudeckue
(YHKIMU YTIIEBOJIOB.

Jlumuael.  T'mapodwmnbHO-THAPOGOOHBIE  cBoiicTBa. Kmaccubukamuss  TuUMUIOB.
Tpurnuuepunsl, ¢ochomunuasl, BOCKH, cTepouasl. buonoruueckue (GyHKIUN
munuaoB. OOmue CBOMCTBa OMOMOTHYECKHMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKAHHIO, TOJIYIPOHUIIAEMOCTb.

HykneunoBbie kucinotel. JIHK wu PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Tpunnun kommiementapHocta. [pasuno Yapradda. Crpykrypa JJHK
— JBOHWHas cnupaib. MectoHaxoxaenue u Omonorumueckune (ynkuuu JJHK. Bumsr
PHK. ®yuknuu PHK B knetke.

Crpoenne wmosekynsl AT®. Makposprudeckue cBsizu B Mosekyine ATO.
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buonornueckue ¢pynkuun AT®. BoccTaHoBieHHbIE TEPEHOCUMKH, UX (YHKIHHU B
kietke. CekBenupoBanue JIHK.
CrpykTypHas Ouosorus: OnoxumMuueckue u Onodusnueckue ucciaeJ0BaHnus cocTaBa u

MIPOCTPAHCTBEHHOM CTPYKTYPbl OOMOJIEKY

Tumbel  KJIETOK:  JyKapuoTWyeckas ©  mOpokapuotuyeckas.  CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crtpoenue mnpokapuoTHUeCcKod KieTku. KietouHas creHka OakTepuid W apxe.
OcoOeHHOCTH CTPOEHHSI TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo U poJsib IPOKapUOT B OMOIIEHO3aX.

Crpoenne u (QYHKUMOHUPOBAHHE DSYKApUOTHYECKOW KIeTKH. IllmasmaTuueckas
MeMOpana (rorazmanemma). CTpykTypa Iia3MaTHdeckod wmemOpasbl. TpaHcmopt
BEIIECTB Yepe3 IMIIa3MaTUYECKyr0 MeMOpaHy: maccuBHBIM (nuddysus, obneruyéHnas
mud¢ys3us), aKkTUBHBIM (MEPBUYHBIA M BTOPUYHBIM  aKTUBHBIM  TPAHCHOPT).
[Tonynponunaemocts MeMOpaHbl. Pabora HaTpuii-KaaueBOro Hacoca. DHJIIOIMTO3:
MUHOLIUTO3, (arouuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa U (yHKUIUU
KJICTOYHOM CTEHKH pacTeHuil, rpuooB.

[urommasma. [{uto3omne. [{utockener. JIBuxkeHne nutormiazMbl. OpraHouibl KIETKH.
OnHomeMOpaHHBIE OpPraHOUABl KJIETKHU: dHAoruiazmatudeckas cetb (DIIC), ammapar
lonbmku, TU30COMBI, WX CTpoeHHE W (PyHKIUH. B3auMocCBsS3b OIHOMEMOpPaHHBIX
opraHouioB kieTkd. CTpoeHue rpaHyisipHOro petukyinyma. CHHTE3 pacTBOPUMBIX
OeIKOB. Cunre3 KJIETOYHBIX MeMOpaH. I'mankuit (arpanynsipHbIii)
SHJOIUIa3MaTHUeCKui peTukynyM. CekperopHass (yHKuMs anmapara [ oJbIKH.
TpancnopT BemecTB B KJeTKe. Bakyonum pacTUTENbHBIX KIETOK. KileTOuHBIH COK.
Typrop.

[TosnryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crpoenue u pyHKIMH MUTOXOHAPUH U maacTull. [lepBuuHble, BTOPUYHBIE U CIOXKHbBIE
IaCTUABl  (POTOCHMHTE3UPYIOUIMX  DYKApHOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JIEUKOIUIACThI BBICIIUX PACTECHUN.

HememOpannbie opranons! kietku CTpoeHre u pyHKIMN HeMeMOpaHHBIX OPraHOU OB
kineTku. Pubocombl. MukpodunameHnTsl. MpbliieyHble  KIETKH. MUKpPOTPYOOUKH.
Knerounsiii nentp. CTtpoeHue W ABHKEHHE KI'YTHUKOB U pecHHYeK. MUKpOTpyOOuKH
uuToryia3Mel. LleHTpros.

SAnpo. OGonouka siapa, XpOMaTUH, KapUOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U (QYHKIUH.
SAnepupiii  OenkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B
uHTepdazHoM sape. benku XxpomaTuHa — THCTOHBI.

Knerounsie BiiaroueHus. CpaBHHUTENbHAs XapaKTePUCTHKA KIETOK DYKApHUOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOI)

AccuMWIIIMST W JUCCUMWJISIIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa



BEIIECTB: AaBTOTPOQHBIA U TeTepOTPOPHBIA. YUacTHe KHCIOpoJa B OOMECHHBIX
mpoleccax. JHeprerudyeckoe obdecredenne kietku: npespaiieHne AT® B 0OMEeHHBIX
npoueccax. DepMEHTATUBHBIN XapakTep peakiuil KIeTOYHOro MeTabonu3ma.
depMeHThI, UX CTPOEHHUE, CBOIicTBa W MexaHu3M JeicTBus. Kodepmentsl. Otnuuuns
(epMEHTOB OT HEOpPraHMYeCKHUX KaTaau3aTopoB. beiku-akTuBaTtopbl U O€NKH-
WHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIMid OT Pa3IUYHBIX
(hakTOpOB.

[lepBuyHBIil CUHTE3 OpraHUYECKHX BemecTB B KieTtke. dDortocuHte3. Poib
XJIOPOIUTACTOB B mporecce ¢orocuHre3a. CBeroBas ©  TeMHOBas  (asbl.
[IponykTuBHOCTH (oTOCHMHTE3a. BnusHue pa3nuyHbeix (AKTOPOB HA CKOPOCTh
¢dotocunTe3a. 3HaueHue HOTOCUHTESA.

XemocuHTe3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUIIUPYIOIIHE
OakTepuu, Kele300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHadpoOHble opraHu3Mbl. Buaer Opoxenus. IIpogykTel OpokeHHS U UX
HCIOJIb30BaHUE  YENOBEKOM. AHa’pOOHBIE  MHUKPOOPTaHHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. DTarbl YHEPTeTHIECKOro ooOMeHa. [1oAroTOBUTENbHBINA 3Tall.
I'mukonu3 — 6ecKUCIOpOaHOE pacUIeINIEHUE TIFOKO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JbIXaHue. Ponb MHUTOXOHIpUN B
npoueccax Ouosornyeckoro okucieHus. lluknnueckue peakuuu. OKUCIUTETBHOE
¢bochopunuposanue. IlpenmymiectBa a’poOHOro myTh OOMEHa BEIIECTB MEpen

aHa’pOoOHBIM. DD (PEKTUBHOCTH IHEPTETUUECKOTO OOMEHa

2.5
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Peaknum wmatpuuHoro cuHre3a. [IpuHUOMI KOMIUIEMEHTApHOCTH B  PEAKIUAX
MaTpUYHOTO CHUHTEe3a. Peanm3ainus HaclieICTBEHHOW HMH(popManuu. | eHeTHdecKuid
Kon, ero cBoucTBa. Tpanckpunumss — wmatpuuHbli cuHTe3 PHK. IIpunummns
TPAHCKPUIILUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIEIBHOCTb, ACHMMETPUYHOCTD.
Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHelx PHK B 6uocunTese 6enka. YcnoBus
o6uocunTe3a 6enka. Kogupoanue aMuHOKUCIOT. Posk pubocom B OuocuHTE3e Oenka.
Opranuzanus TeHoOMa y MPOKApuOT U SyKapuoT. Perynsauus akTHUBHOCTH T€HOB Y
npokapuoT. ['mmore3a omepona (®. XKakoO, XK. Mano). Perymsanus oOMEHHBIX
IpoLeccoB B kieTke. KiieTounslil romeocTas.

Bupycol — HekeTounble (OpMBbI )KU3HU M 00IUraTHbIE apa3uThl. CTpOEHHE MPOCTHIX
Y CJIO’KHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruOdaros.

BupycHbie 3a0oneBanusi yenoBeka, XHBOTHbIX, pactenuid. CIIMJ], COVID-19,

COIIMAJIbBHBIC 1 MCIUITMHCKUC HpO6JICMBI

Knerounsnii nuki, ero mepuonsl u perynsiuus. Matepdaza nu muto3. OcobeHHOCTH

IpoueccoB, IIPOTCKAOIIUX B I/IHTep(baSe. HOI[FOTOBK& KICTKH K JOCJIICHHIO.



3.1

[IpecunTeTnyeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKHM U TMOCTCHHTETUYECKUM
(IpEeMHUTOTUYECKHIA ) TIEPUOIBI HHTEP(A3HI.

Marpuunbiii  cunte3 JHK — pennukanusa. Ilpunnunsr  perukanuu — JIHK:
KOMILUIEMEHTAPHOCTB, MIOJIYKOHCEPBAaTUBHBIA  CHHTE3, AHTUIIAPAJIETBHOCTD.
Mexannsm pervnkanuun JITHK. Xpomocomsl. Ctpoenue xpomocoMm. Temomepbsl u
TesioMepasza. XpOMOCOMHBIA HAOOP KJIETKU — KapHOTHIL. JIUMIOUIHBIN U TallIOM/IHbIH
Habopsl XxpoMocoM. ['oMonoruynsie XpoMocoMbl. [10o10BbIE XpOMOCOMBL.

Jenenne kinetku — MuTo3. CTaiuy MUTO3a U MPOUCXOAIINE B HUX MPOLECCHL. THITBI
muTOo3a. KaproknHe3 M LMTOKMHE3. bHosiornyeckoe 3HaueHHe MUTO3a. Perymsims
MUTOTUYECKOTO IMKIIA KIeTKU. [Iporpammupyemas KjaeToyHasi rubenpb — arnomnTos.

CDYHKI_II/IOHaJ'IBHaH I'CHOMHKA
OpraHI/ISM KaK OMOJI0rHyecKas CUCTEMA

OnHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHBIE OPraHW3Mbl M MHOTOTKAHEBBIC
OpraHU3MBl.

@DopMbl pa3sMHOXKEHUSI OPraHU3MOB: Oecronoe (BK/IoYas BEre€TaTUBHOE) U IOJIOBOE.
Bunsr  Oecrionoro  pa3MHOXKEHHsS: IMOYKOBaHHME, CHOPYJALUSA, (parMeHTaIHs,
KIIOHUPOBaHHUE.

[TonoBoe pasmuokenue. [lomoBeie kieTkw, win rameThl. Meios. Ctaaun Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmbici MelHo3a U
IIOJIOBOIO IIporecca. Meo3 U ero MeCTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpensaponpiueBoe passurue. l'ameroreHe3 y JKUBOTHBIX. llosioBbIE Keme3bl.
OO6pa3oBanue W pa3BUTHE TOJIOBBIX KieTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX  KJIETOK. OIUIOAOTBOpeHHE W AMOPHOHAIBHOE pPAa3BUTHE IKHUBOTHBIX.
CriocoObI OTTOIOTBOPEHUS: HAPYXKHOE, BHYTpeHHEe. [[apTeHorenes.
WunuBunyanbHoe pa3BuTHEe OpraHu3MoB  (oHToreHe3). Cragum smOpuorenesa
XKHUBOTHBIX (Ha mpumepe JArymku). JpoGnenue. Tumbl npoGienus. OcoOeHHOCTH
NpoOJeHrs MIIEKOIUTAIOLINX. 3apOAbIIIEBbIE JTUCTKU (TacTpyJIALMst). 3aKiaka OpraHoB
M TKAHEN W3 3apOJBILIEBBIX JIMCTKOB. B3anMMHOE BIMSHUE 4YacTE pPa3BUBAIOLIETOCA
3apojplia (3IMOpUOHATBHAS WHAYKIMS). 3aKiaJKka TUTaHAa CTPOSHUS YKUBOTHOTO KakK
pe3yabTaT HUEPapXUUECKUX B3aUMOACUCTBUII TeHOB. BiusHue Ha SMOpUOHANIbHOE
pa3BHUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u passutue xuBoTHBIX. [TocTaomOpuoHaneHbd mepuoi. Ilpsmoe u HempsMoe
pasButue. Pazputue ¢ MmetaMmop§o30M y 6€CIIO3BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HENMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHUE B
npupose. Tunsl pocta )KUBOTHBIX. DAKTOPHI PETYISUUU POCTA )KUBOTHBIX U YEIIOBEKA.
Craguu TOCTOMOPHOHATIBHOTO DAa3BUTUSL y JKUBOTHBIX M uesloBeKa. llepropabl
OHTOT€HE3a YEJIOBEKA.

Pa3smuoxxenune u passutue pacteHuid. ['amerodur u copodut. Meito3 B KU3HEHHOM
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uukie pacrenuil. OOpazoBaHue crop B Ipoiiecce Meio3a. ['amerorenes y pacteHuil.
Omnog0TBOpEHKE U Pa3BUTHE PACTUTENBHBIX OPTaHU3MOB. /[BOitHOE OMIO0TBOpEHKE
y LBETKOBBIX pacteHuil. OOpazoBaHue U pa3BUTHE CeMEHH. MeXaHU3Mbl perysiuu

OHTOT€HE3a Y PACTEHHI U )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUSA W PA3BUTHUA I'CHCTUKH KAaK HAYKH. OcCHOBHBIC T€HETUUYCCKHE
MOHATHS ¥ CUMBOJIEL. [ OMOIOTHYHEBIE XPOMOCOMBI, aJIJICJIbHBIC I'CHBI, AJIBTCPHATHUBHBLIC
IIPpU3HAKH, JOMHMHAHTHBIN U peHCCCHBHLIﬁ IMpU3HAK, TOMO3Ur0Ta, TICTCPO3UIOTa,
qyucras JIMHUA, FI/I6pI/I,I[BI, T'CHOTMUII, (I)CHOTI/IH. OcHoBHBIC METOAbI TCHCTUKMH:

THOPUTIOJIOTHYECKUH, ITUTOIOTUUECKHH, MOJIEKYIISIPHO-TEHETHIECKUI

Monorubpuanoe ckpemmBanue. IlepBoiii 3akoH MeHmens — 3aKOH eIuHOOOpasus
rudpuI0B mepBoro nokosieHus. [1paBuno qomuHMpoBanus. Bropoii 3akon Menpaens —
3aKOH pAacCIIeIUICHUs] TpU3HAKOB. LluTONOrHMUYecKHe OCHOBBI MOHOTHOPHIHOTO
CKpelIMBaHus. ['Umore3a Y4ucTOThl ramMer.

AHanusupyromee  ckpemuBanue. [IpoMexyTouyHbIi  XapakTep  HacleIOBAHMUS.
Pacmienienve npru3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

JurubpuaHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[uTONOrn4ecke OCHOBBI JUTUOPUIHOTO CKPEIIIMBAHHMS.
CuernnieHHoe HacnenoBaHue mnpusHakoB. PabGotrer T. Moprana. CuerieHHOE
HAacCJIEe0BaHUE T€HOB, HAPYIICHUE CLEIUIEHUS MEXIy F'eHaMH. XPOMOCOMHAs TEOpHUs
HAaCJIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M ONpPEAENICHUS 10J1a. AyTOCOMBI U MOJIOBBIE
XpoMOcOMBbL. ['OMOraMeTHblil M TeTeporaMeTHbld Mojd. ['eHeTnyeckass CTpyKTypa
IIOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CLHEIIEHHBIX € ITOJIOM.

I'enoTun kak uenoctHas cucrema. [InedoTponuss — MHOKECTBEHHOE JIEMCTBHUE I'EHA.
MHOX€eCTBEHHBIN aJJICTIA3M. B3anmoneiicteue HEaJUIENbHBIX TE€HOB.

Kommemenrapaocts. Onucras. [lonumepus

3.4

BsaumoneiictBue reHotuna u cpensl npu popmupoBanun (eHotuna. M3MeHYMBOCTb
IIPU3HAKOB. KadecTBCHHBIE W KOJMYECTBEHHBIC IPU3HAKA. Buabl W3MEHYMBOCTH:
HEHACJICACTBEHHAS U HACIICCTBEHHAS.

Mopau¢ukanoHHasi ©3MEHUYUBOCTh. Ponb cpeibl B (OpMUpOBaHUN MOAM(MUKAITMOHHOM
n3MeHYMBOCTH. HopMa peakimu npusHaka. BapualimoHHBIN psii 1 BapUaLMOHHAs KpUBast
(B. Horanncen). CpoiicTBa MOIU(PHUKAIIMOHHON H3MEHYUBOCTH.

I'enotunuyeckass M3MeHYMBOCTh. CBOWCTBA T'€HOTUIHMYECKOM HM3MEHUMBOCTH. Bubl
TEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOuHaTtuBHas m3MeHUMBOCTh. Melio3 1 TMOJIOBOM MpoIiecC — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. Ponb KOMOMHATMBHONW H3MEHYMBOCTH B CO3[aHMU TI'€HETUYECKOIo
pa3Ho00pa3usl B Ipeienax OAHOrO BUAA.

MYTaI_[I/IOHHaH HU3MCHYUBOCTD. BI/II[BI MYTaHHﬁI TCHHLIC, XPOMOCOMHBIC, T'CHOMHLIC.



CrioHTaHHbIC U UHIYLIUPOBAHHBIC MyTallUU. SIJIEpHBIE ¥ IUTOIUIA3MAaTUYECKHUE MYTALIWH.
Comarnyeckrie 1 nojoBble MyTauuu. [I[puunHbl BO3HUKHOBEHHsI MyTauuii. MyTareHsl 1
X BJIMSHHE HA OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO Mpolecca. 3aKOH
TOMOJIOTUYECKUX PSIOB B HacieAcTBeHHOW wu3meHunBoctd (H.M. Basuios).

BHCﬂﬂepHaﬂ U3MCHYHBOCTDh U HACICACTBEHHOCTh

3.5

3.6

3.7

Kapunotumn yenoseka. MexxayHapoaHasi IporpaMMa HCCICIOBAaHUSA F€HOMA YEJIOBEKA.
Metoabl  M3y4eHUsT TEHETHKH 4YelloOBeKa: T'eHEealOrMYecKuil, OIU3HEIOBBIH,
LUTOTC€HETUYECKUH, MOIMYJISIUOHHO-CTATUCTUYECKUM, MOJIEKYJIIPHO-TEHETUUECKUM.
CoBpeMeHHOE  OmIpeneneHUue  IEeHOTHIIA:  IOJHOTEHOMHOE  CEKBEHHPOBAHME,
TCHOTUIIMPOBAaHKHE, B TOM uucie ¢ nomoupro III[P-anamm3a. HacnenctBeHHble
3abosieBaHMsl 4eloBEeKa. ['€HHbIE M XPOMOCOMHBbIE OOJ€3HM uenoBeka. boie3Hu c
HACJICICTBEHHON IIPEIPACIIONIOKEHHOCThIO. 3HAYEHWE MEJULMHCKON T€HETHUKU B
NPEAOTBPAILICHUH U JIGYEHUM TeHEeTHYeCKUX 3aboneBaHui uenoBeka. CTBOJIOBbIE

KIJICTKH

JloMecTHKaIusi W CENEKIHS. 3apoXkKICHUE CENeKIMU U JoMecThkarmu. Yuenue H.M.
BapuiioBa o 1eHTpax NMpOUCXOXKIECHUS M MHOTOOOPa3usi KyJAbTYpPHBIX pacTeHuiud. Porb
CEJIEKIIMM B CO3/IaHUU COPTOB PACTEHUH M MOpOJ] KUBOTHBIX. COpT, MOpoja, IITaMM.
3aKOH TOMOJIOTHYECKUX Ps/IOB B HaclieAcTBeHHON m3MmeHunBoctd H.W. BaBuiosa, ero
3HAYEHUE IS CENIEKIIMOHHON paboThI.

Metonbl  ceneknMOHHOM — pab®otbl.  MckyccTBeHHBIH — OTOOp:  MacCOBBIA |
WHIAVNBUIYATBHBIN. JTarbl KOMOMHAIIMOHHOW CceleKIuu. VcrbITaHnne pou3BOIUTENCH
mo motoMcTBy. OTOOp MO TEHOTHIYy ¢ MOMOIIbIO OIEHKH (PEHOTHIA MOTOMCTBA U
0oTOOD MO TeHOTHUITy ¢ oMoIsio ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuanuoHHBIA U
XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalMid y KyJIbTYpHBIX ()OPM OpPraHU3MOB.
Hcnonb30BaHrne TeHOMHOTO PEeIaKTUPOBAHUS U MeTOA0B pekomOuHauTHBIX JJHK s
MOJIyYEHUSI UCXOJHOTO MaTepuaa Jiisl CEJIeKIUU.

[lomyyenne momumuionnoB. BHyTpuBumoBas ruOpuamzanms.  biamskoponcTBeHHOe
CKpEIlMBaHUe, WM WHOpWAWHT. HeponcTBeHHOE CKpelIMBaHWE, WIM ayTOPHIUHT.
I'erepo3uc u ero npuumnbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpummsanys. [Ipeomgonenue 6ecrioans MeXBUIOBBIX THOPHIOB. JloCTrkeHHs CeleKIuT

pacTeHUI U )KUBOTHBIX

OObeKThl, UCHONb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYpHI,
MHUKPOOPI'aHU3MBI, UX  XapaKTEepHCTHKA. TpamuuuonHas OMOTEXHOJIOTHSL:
xJyie0orneyeHue, MIOJIy4ECHHUE KHMCIIOMOJIOYHBIX IIPOJYKTOB, BHUHOJEIIUE.

Mukpobuonornueckuii  cuHTe3. OOBEKTHI  MHUKPOOHMOJOTUYECKUX  TEXHOJIOTHH.
[IpowsBoacTBO Oellka, aMHHOKHCIIOT ¥ BUTaMHHOB. VICKYCCTBEHHOE OIUIOJIOTBOPEHUE.

PexkoHCTpyKIMs SMLEKIETOK M KIOHUPOBAaHUE JKMBOTHBIX. MeETOJ TpaHCIUIAHTaLUU



s71ep KJIETOK.

XpoMocoMHass M TIeHHas UWH)XKEHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U
KoHCcTpyupoBaHue pekomOuHaHTHbIX JIHK. JlocTiwkeHuss W NepCHEKTHBBI
XpPOMOCOMHOM U TeHHOI nHXeHepuu. Meauuunckue 6uorexHosoruu. Mcnonb3oBanue

CTBOJIOBBIX KJIETOK

4.1

4.2

4.3

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonoruueckoe pasznooOpaszue oprann3moB. COBpeMEHHasi CHCTEMa OPraHUYEeCKOIro
mupa. [lpunnunel knaccuduxanuu opranu3mMoB. OCHOBHBIE CHUCTEMAaTHUYECKHE
TpYMIBl OPTaHU3MOB.

OcoOCHHOCTH CTPOCHHMSI W IKWU3HEACSITCIIBHOCTH OJHOKICTOYHBIX OPraHU3MOB.
bakTtepun, apxew, OTHOKIIETOYHBIC TPHOBI, OJHOKIICTOYHBIC BOJOPOCIH, IPYTHE
npoTucTsl. KonoHuanbHbIE OpraHu3Mbl. [[BHKEHHE OJHOKJIETOYHBIX OpPTaHU3MOB:
amMEOOUIHOE, JKTYTUKOBOE, PECHUYHOE. 3allluTa y OJHOKJICTOYHBIX OPraHu3MOB.

Pa3npaxxuMoCTh Y OJTHOKJIETOUHBIX OpraHU3MOB. TakcHChI

MHoroknerounsle pacrteHus. B3auMMOCBA3b 4acTell MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, opranbl U CHCTEMbl OPIaHOB MHOIOKJIETOYHOro opranusma. OpraHusm Kak
eauHoe 1enoe. TkaHu pacTeHMi. Tumbl pacTUTENbHBIX TKaHEi: oOpa3oBaTeibHaf,
MOKPOBHAsA, MPOBOASAIIAs, OCHOBHAasg, MexaHWdyeckas. OCOOEHHOCTH CTPOEHMS,

(GYHKLIMI 1 pacroyiosKeHUs! TKaHEH B OpraHax pacTeHUi

BereratuBHble M TeHepaTHBHbIE OpraHbl pacTeHU. DYHKIMM OpPraHoB U CHCTEM
opranoB. Kapkac pacreHuil. J[BM)K€HHWE MHOTOKJIETOYHBIX PACTCHMH: TPONU3MBI U
Hactun. llornomeHne BOABI, YIIAEKHCIOrO Ta3a M MHHEPAJIBHBIX BEIIECTB
pacrenusimu. Jlpixanue pacreHuidl. Juddy3us razoB uepe3 MOBEPXHOCTb KIETKH.
TpaHncriopTHele cucTeMbl pacTeHuil. Bblgenenue 'y  pacreHuil. 3ammura Yy
MHOTOKJIETOUHBbIX pacTeHud. Kytukyna. CpeactBa MACCUBHOM M XUMHUYECKOM
3amuThl. OUTOHLIUIBL.

PasgpaxxuMocTe M perymsinys y OpraHu3MoB. Pas3npaXumMocTe W peryisauus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BemiecTBa U UX 3HAUCHHUE

4.5

4.6

MHOroOKJIETOYHbIE KUBOTHBIE. B3aWMOCBS3b 4YacTel MHOTOKIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOIO opraHuzma. OpraHusm Kak
enuHoOe 11e51oe. I'omeocTa3. TKkaHM KMBOTHBIX W UeIOBeKa. THIIBI JKUBOTHBIX TKAaHEH:
SMUTENNAIbHAS, COCAMHUTENIbHAS, MbIlIeuHas, HepBHasi. OCOOEHHOCTH CTPOCHHS,

(GYHKLIMH U pacrioiosKeHUs TKAHEH B OpraHax >KUBOTHBIX M YeJIOBEeKa

Opranbpl ¥ CHUCTEMBI OPTraHOB >KMBOTHBIX. DYHKIIUM OpPraHOB M CHUCTEM OPTAHOB.
Omnopa tena oprann3MoB. CKeNeThl OJTHOKJIECTOUYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
Hapyxub1ii 1 BHyTpeHHUH ckeneT. CTpoeHrEe U TUIIbI COCTMHEHUS KOCTEH.

JIBukeHHe  MHOTOKJIETOYHBIX  JKUBOTHBIX. [luranume  >kuBOTHBIX. IluTanue

IIO3BOHOYHBIX >XHNBOTHBIX. I[I)IXaHI/Ie JKUBOTHBEIX. KoskHOE JBIXaHUC. )Ka6epHoe u



5.1

5.2

5.3

5.4

JIErOYHOE JIBIXaHUE.

JlpIxaHre MO3BOHOYHBIX >KMBOTHBIX. DBOJIOIMOHHOE YCIOKHEHHUE CTPOCHMS JETKHUX
MO3BOHOYHBIX KMBOTHBIX. JlpIxaTenpHasi cucTemMa 4enoBeka. MexaHn3M BEHTHIIALUN
NETKUX Yy NTUL U MJIEKOMUTAIOMUX. TpaHCHOPT BEHIECTB y OpraHu3MOB. TpaHCcropT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cuctema u e€ opranbsl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHHs. DBOIIOIHOHHBIC YCIOXKHEHUS
CTPOCHMSI KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX JKUBOTHBIX. Bbinenenue y
opranu3moB. Beigenenue y kuBoTHbIX. CokparurenbHble Bakyodu. Oprasbl
BbleneHus. CBsI3b TOJIOCTH Tejla C KPOBEHOCHOW M BBIIEIUTEIBHOM CHUCTEMAMH.
Brigenenue y MO3BOHOYHBIX >KMBOTHBIX. 3alllMTa Y MHOTI'OKJIETOYHBIX JKUBOTHBIX.
[TokpOBBI ¥ UX TPOU3BOAHBIE.

PaznpaxxuMocTh M peryisius y opraHuzMoB. Pa3apakuMocTh y OJHOKIJIETOYHBIX
opranu3moB. Takcuchl. PaznpaxumMocTh U peryisiius y MHOTOKJIETOYHBIX PaCTEHUH.
PocToBbI€ BemecTBa U MX 3HaYECHHUE.

HepBHast cucrema u pedrexTopHas peryjisius Yy MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctemMa u €€ oTaenbl. DBOJIOIMOHHOE YCJIOXHEHHE CTPOCHHUS HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaGotka anroputMoB ® mporpamMm s 3GQGEKTHBHONH  (YHKIMOHAIBEHOU
aHHOTAIlUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHKPOOPTraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA
OpranusM 4esoBeKa U €ro 340pOBbe

Opranbl ¥ CUCTEMBI OpPraHoB uesioBeka. OTAenbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pediekc u pednexropHas myra. be3ycrnoBHBIE U yCIOBHBIC PEQIICKCHI.
['ymopanbHas peryisnus U 3HAOKPUHHAs CHUCTEMA XMBOTHBIX W 4esoBeka. Kene3bl
SHJIOKPUHHOM CHCTEMBI U UX TOPMOHEI. [[elicTBrE TOpMOHOB. B3anMOCBsI3b HEPBHOU U
SHIOKpUHHOM  cucteM. [unoramamo-runoduszapHass cuctema. Pednekc u

pednexkropHas ayra. besycnoBHbIe B YCIOBHBIE pedIeKCh

3ammra opranuzMa ot Oosie3Hed. MMmyHHas cuctema dYenoBeka. KileTouHBIA H
rYMOpajbHBIH ~ MMMYHHUTET. Bpokn€HHbI, NpHOOpeTEHHBIN  crnennduueckuit
UMMyHHTET. Teopust KiOHaIbHO-cenekTuBHOro nMMmynurera (I1.0paux, @.M.beprer,
C.Toneraa). BocnamurenbHple OTBETHI  OpPraHW3MOB. Poib  BpPOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00J€BaHUI

KpoBeHnocHas cucrema u e€ opranbsl. Cepale, KpOBEHOCHBIE COCYJIbl M KpoBb. Kpyru
KpoBooOpanienus. Pabota cepaua u e€ perynsuus

Jpixanue uvenoBeka. uddys3us razoB uepe3 MOBEPXHOCTb KIETKU. JlpIxaTenbHas
cuUCTeMa 4enoBeKa. JlpIxarenpHasl MOBEpXHOCTh. Perymsanus npixanus. JpIxaTesbHbIe

00BEMBI

5.5

HI/IIIIGBapI/ITeJIBHaSI CuCTeéMa 4YCJIIOBCKA. OTI[CJII)I MUIICBAPUTCIBHOTO  TpaKTa.



5.6

5.7

IInmeBapuTenbHble Kee3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOUYHOE IUIICBAPECHUE

IlokpoBsl M wux mpousBogHble. Opranbl BbiaeneHus. Ilouku. CrpoeHue u
¢byHkunoHnpoBanue Hegpona. OUIbTpaUs, CEKpels U 00paTHOE BCACHIBAHHWE KaK
MeXaHU3Mbl PabOThl OPraHoB BblAeIeHUS. OOpa3oBaHUEe MOYH Y YellOBEeKa

JIBukeHHe 4YelloBeKa: MbllleyHas cuctema. CKeJeTHble MBIIIBl U UX paborta.

CTpOCHI/IC Y TUIIBI COSINHEHUS KOCTEM

TeOpI/IH 3BOJIIONMHU. Pa3BUTHE )KU3HU Ha 3emie

6.1

6.2

OpomonmonHas teopus Y. [lapBuna. Ilpeanoceliku BO3HMKHOBEHMS JIapBUHU3MA.
Kuznp u HaydHas aestenbHOCTh Y. JlapBuHa.

JBuwokymue cuwibl 3BoitouMd BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHUS ~ OpPraHM3MOB,  HAcCJIEJCTBEHHass  W3MEHYMBOCTb, Ooppba  3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmnenune cuntetnueckod Tteopun sBomonuu (CTD). HeifrpanbHas Teopus
sBomtond. COBpEeMEHHas HBONIONMOHHAS OWOJIOTHS. 3HAYCHHE JBOJIIOIMOHHOU

Teopuu B POPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPa

[Tomynsius Kak seMeHTapHas equHHLA 3BoJolrund. CoBpeMEHHbIE METOAbl OLEHKU
TEHEeTHYECKOro pa3HooOpasusi W CTPYKTYpbl mnomynsiuil. M3menenue reHodonna
MOMYJISIIUM  KaK 3JIEMEHTapHOE HBOJIIOIMOHHOE SBJICHHE. 3aKOH T'€HETHYECKOTO
paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (PAKTOPBl (IBMXKYIIUE CHIIbI) IBOJIOLMUA. MyTallMOHHBIN IpOLECC.
KoMOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaliHble HEHaNpaBICHHBIC
U3MEHEHHs 4YacToT ajuleied B mnomymauusax. O¢¢ekT ocHoBatens. Murpammu.
M3onmsumst  momynsiuid:  reorpaduueckas  (IPOCTPAaHCTBEHHAs), OMOIOTHYECKAs
(penpoayKTHBHAs).

EcrecTBeHHbI 0TOOp — Hampapistomuid Gpaxktop 3Bomonnuu. OopMbl €CTECTBEHHOTO
otOopa: ABMXKYIIUHA, CTAOUIU3UPYIONINH, pa3phIBalomui (Iu3pynTuBHbIN). [TomoBoi
ot0op.

[IprcnocoO0aeHHOCTh OPraHW3MOB KaK pe3ysibTaT MUKPO3BOIIONUH. BO3HUKHOBEHHE
npucnocoOneHnit 'y opraau3mMoB. Apomopdo3sl u  uamoamantauuu. I[Ipumepsr
npucnocoOneHnit 'y opranu3mMoB.  OTHOCHUTENBHOCTh  IPUCIOCOOJIEHHOCTH
OpPraHHU3MOB.

Bun, ero kpurepuu u cTpykTypa. Bunoo6pa3oBanue kak pe3ysibTaT MUKPO3BOJIOLUH.
W3onmsuuss  —  xirodeBol  ¢aktop  BupooOpazoBanus. Ilytm u  crmocoOwl
BUI000pa30BaHUs: aJJIONAaTPUUECKOE (reorpaguueckoe), CUMIIATPUYECKOE
(9KOJIOTMYECKOE), «KMTHOBEHHOEY (TIOMUIIIIONIU3AIUS, THOpuan3aius). uTeTbHOCTh
ABOJIIOLIMOHHBIX MPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUST OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp »3BOIOLIMOHHON Ouosoruu B pa3pa60TKe HAaYYHBIX MCTOAOB COXPAaHCHUIA



6.3

6.4

Oonopa3zHooOpaszuss. MUKpPOIBOMIONKS U KOIBOJIONMS TApa3UTOB M HMX XO35EB.
Mexanusmbl (HOPMUPOBAHUS YCTOWYUBOCTH K aHTHUOMOTHKAM M CIIOCOOBI OOPBOBI C

Hel

Metoabl u3ydeHuss Makpo3Bomouuu. [laneoHTosornyeckue MeTOnbl H3Y4EHUS
sBomtoruu. Ilepexonnbie GopMbl U GUIOTeHETHYECKHUE PSAIbI OPTaHU3MOB.
buoreorpaduyeckue meroapl u3yudeHus sBojounu. CpaBHeHue ¢uopbsl U (ayHbl
MaTepUKOB M OCTPOBOB. buoreorpadpuueckue obmactu 3emun. Buabl-sHIEeMUKH U
PEIUKTHI.

OMOpHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(OIOTHYECKHE  METOAbl  H3YyYEHUs
IBOJIIOLMU. ['€HEeTMYEeCKHME MEXaHU3Mbl 53BOJIOLMU OHTOTE€HE3a U  IOSABJICHUS
HBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe
Oopranbl W aTaBU3Mbl.  MOJIEKyJIsIpHO-TEHETUYECKHe,  OMOXMMHUYECKHE U
MaTeMaTHUYeCKUe METO/Ibl U3ydeHus 3Bomonuu. ['omonaoruynsie reHsl. CoBpeMeHHbIe
METO/IbI TIOCTPOCHUSI (PUIIOTEHETUUYECKUX JEPEBHEB.

XpPOMOCOMHBIE MYTaLlMU U YBOJIIOIMS] TCHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBwWia) dBOJIOIUH. HeoOpaTUMOCTh  HBOIIOIHUU.

AnanTtuBHas paguanys. HepaBHOMEpHOCTH TEMIIOB 3BOJIOIIMHI

Hayunble rumoTe3sl MPOUCXOXKACHUS XKU3HU Ha 3emiie. AOMOreHe3 U MaHCIepMUs.
JloHayuHble TpENCTaBICHHUS O 3apOKIEHUU >KU3HU (KkpeaunoHu3M). [umoresa
MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ omnpoBepxkeHue onbitaMmu O. Penu, JI.
Cnamnannany, JI. [Tacrepa. [IpoucxoxacHue )U3HU U aCTPOOUOIIOTHSI.

OcHoBHbBIE JTanbl HeOpraHudeckod »sBomoonuu. [lnanerapHas (reojsoruyeckas)
ABOJIIOLMSL. XUMUYECKasi dBOTIONUS. AOUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIECTB U3
Heoprannuecknx. Omeir C. Mumepa u I'. FOpu. OOpa3zoBaHue MOTMMEPOB U3
MoHoMepoB. KoanepBatnas runote3a A.M. Onapuna, Tunote3a NepBUYHOTO OyIbOHA
JIx. Xonnelina, renernyeckas runoreza I'. Mémnepa. Pu6osumsl (T. Yek) u rumoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOKJICTKH.
Uctopus 3emmum u Meronbl €€ u3ydeHus. lckonmaemble OpraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ Meroabl. OTHOCUTENbHAs W aOCONIOTHAsE TEOXPOHOJIOTHSL.
['eoxpoHOnOrMYecKas mKana: 30Hbl, 3pbl, IEPUO/IBL, FTIOXH.

HavanbHble sTambl opranuueckoil sBomouuu. [losiBlieHHEe W 3BOMIOLUS MEPBBIX
KJIETOK.  OBomonus  MeTabonu3ma.  BO3HUKHOBEHHME  HEPBBIX  DKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHAJIOT MEpBBIX Ha 3emjie COOOIIEeCTB.
Crpomatonutsl. [IpokapruoThl U 3yKapHOTHI.

[IpoucxoxaeHue dykapuor (cuMOHWOreHe3). DBOIIOIMOHHOE  IPOHUCXOXKICHHE
BUpycoB. lIpoucxoxneHne MHOTOKJIETOYHBIX  OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX TPYNI MHOTOKJIETOUHBIX OPTaHU3MOB.

OcCHOBHBIE Talbl BOJIOLUUU BBICIIUX pacTeHHil. OCHOBHBIE apoMOP(O3bl PACTEHUH.



Beixon pacrenuit Ha cyury. IlosiBiieHHE CIIOPOBBIX PACTCHUM U 3aBOCBAHUE UMU CYILIH.
Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIOB. [lepBrie
XOp/AoBble XUBOTHbIE. JKM3HBb B Boje. DBOJIOLUSA MO3BOHOYHBIX. [Iponcxoxnenue
ampuOuit u pentunuil. IlpoucxoxaeHune MiekonuTaromuXx W ntul. [IpuHIUD
Kio4yeBoro  apomoposza. OcBoeHHe  O€CHO3BOHOYHBIMM M [TO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

Pa3Butne xu3HuM Ha 3emiie MO 3paM U NEpUOAaM: apXeH, NMpPOTEepPO30H, MaJCO30M,
Me3030H, KaitHO30Hi. OOm1as XxapakTepucTHKa KJIMMaTa M Te0JIOTHYECKUX MPOLECCOB.
[TosiBneHre u pacuBeT XapaKTEePHbIX OPraHU3MOB. YTJeo0pa3oBaHHE: €ro yCIOBUS U
BJIUSTHUE HA Ta30BbIA COCTAB aTMOC(EPHI.

MaccoBble BEIMApaHUS — SKOJIOTUYECKHE KPU3ZHUCHI MPOLLIoro. IIpuunHsl u cieacTeus

MaCCOBBIX BBIMHpaHHfI. COBpCMCHHLIﬁ 3KOJIOTHYECKUMI KpHu3uc, €ro 0COOCHHOCTHU

6.5

Pasmenst u  3agaunm  aHTpomnosiornd. Mertoapl  aHTponosoruu. CTaHOBIIEHHE
IIPEICTaBICHUH O POUCXOKAEHUH uenoBeka. COBpeEMEHHbIE HayUHbIE TEOPUU.
CxoncTBO 4YeloBeKa C JKMBOTHBIMU. CHCTEMAaTHYECKOE TOJNIOKEHHE YellOBEeKa.
CBuIeTENbCTBA CXOJICTBA YENIOBEKA C KUBOTHBIMH: CPaBHUTEIbHO-MOp(doioruueckue,
IMOpUONIOTHYECKUE,  (PU3MOTIOro-OMOXUMHUYECKHe,  ToBeaeHdYeckue.  OTimuus
YeloBeKa OT KUBOTHBIX. [IpAMOX0XKI€HNE U KOMIUIEKC CBA3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHe ron1oBHOr0 MO3ra U BTOPOIl CUTHAIBHON CHCTEMBI.

JBuwxkymue cuibl  ((akTopbl) aHTPONOreHe3a: OWOJIOrMYecKHe, ColLMajIbHbIE.
CooTHolieHne OMOJIOTHUECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.

OCHOBHBIE CTaJMM AHTPOIIOTE€HE3a. ABCTPAJIONUTEKHM — ABYHOTHE IPEAKHU JIIOACH.
UenoBek ymenblid, IEPBbIE U3TOTOBICHUSI Opyauil Tpyaa. UenoBek mpsSAMOXOASIIUN U
MIePBBIA BBIXOJ JItonel 3a mpeaesbl Adpuxu. YemoBek reinenbOeprckuii — oommid
IPEIOK  HEaHAEpPTAJIbCKOIO  4YeJIOBEKa M  uejoBeKa pazymHoro. Yenosek
HEaHJEePTAIbCKUM KaK BHJ JIIOJCH XOJOJHOrO KiuMmaTa. YenoBeK pa3yMHbBIN
COBPEMEHHOT0 THIIA, JICHHUCOBCKUN YETOBEK, OCBOCHHE KOHTUHEHTOB 3a IMpeieiaMu
Adpuxku.

DBOJIONUS COBPEMEHHOI0 4esioBeKa. EcTecTBeHHbIN 0TOOp B MOMYJISALMSIX YEOBEKA.
MyTtanuonHbIii nporece u noauMopdusM. IlonmynsiunoHHbIE BOJHBI, Apel( TeHOB,
Murpanus 1 «3¢p(eKT 0OCHOBATEN B MOMYJISAIUSIX COBPEMEHHOTO YeJI0BEKa.
UYenoseueckue pacel. [lorstue o pace. bonbime pacel: eBpornieonHas (eBpa3uiickas),
aBCTpaJIO-HErpouHasl (IKBATOpHUANIbHASI), MOHTOJOUIHAS (a3MATCKO-aMEPUKAHCKAS).
Bpemss u myTtu pacceneHus ueroBeka MO IaHeTe. EMUHCTBO uenoBeYeCKUX pac.
Hayunass HecocTositensHOCTh pacu3ma. [IpucnocobieHHOCTh 4YenoBeKa K pPa3HbIM
YCIIOBHSM OKpY’Karolien cpensl. Biausiaue reorpadudeckoit cpeasl u npetida reHoB Ha

MOp(}OIOrHI0 U PU3UOJIOTHIO YeTIOBEKA
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DKOCUCTEMBI U IIPUCYIIIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun s3xosiorun. CBs3b 3KOJIOTUH C IPYTUMHU HAYKaMH.
Mertoabl skonoruu. [ToneBsie HaOMOIEHHS. DKCIIEPUMEHTHI B SKOJIOTUH: MTPUPOTHBIE
u naboparopHble. MoieapoBaHUE B AKOJIOTUA. MOHUTOPUHT OKPYKaoIIeH Cpeibl:

JIOKaJIbHBIN, pErHOHAJIHBIN U TJI00AIbHBIN

Okosiornyeckue (akToppl M 3aKOHOMEpHOCTH ux JeiictBusa. Krnaccugukanus
HKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpOmoreHHesie. OO0mue
3aKOHOMEPHOCTH JAEUCTBHs 3Kosorndeckux (axropos. [IpaBuno munmmyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCT. OBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpPTraHU3MBI.

Abuotnyeckue (axtopsl. CBeT Kak 3Kkosornyeckuit Qaxrtop. [leiicTBue pa3HbIX
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUN U
’KMBOTHBIX IO OTHOLIEHMIO K CBeTy. CHrHalIbHASA POk cBeTa. POTONEPUOIN3M.
TemmnepaTtypa kak 3Kosorudeckuii ¢daktop. JleicTBue TemMmeparypsl Ha OpraHU3MBI.
[loiikunoTepMHbIE U FOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpPTraHU3MBI.

BrnaxxHocTs kak sxonorunyeckuit gakrop. IIpucnocobnenuss pacteHui K Mo iepKaHuIo
BoaHOTO Oananca. Kimaccuduxarms pactenuit mo oTHOIeHHIO K Boje. [Ipucmocobnenwst
KUBOTHBIX K N3MEHEHHUIO BOJJHOTO PEXKHUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHASI, HA3€MHO-BO3IyIIIHAS, TIOYBEHHAs1, [NTyOUHHAs
MOJNIOYBCHHAsl, BHYTpUOpTraHu3MeHHasd. DU3NKO-XUMHUECKHE OCOOCHHOCTH Cpell
obutanus opranu3mos. [IpucnocoOnenns opraHu3MoB K *KH3HHU B Pa3HbIX Cpeax.
buonoruueckue purmbl. BHemnue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJUYHbBIE
put™MelL. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHI YKU3HH.
Xuznennsie ¢opmbl opranuzmoB. Ilonstue o >xu3HeHHON (opme. KuzHeHHBIE
(GopMBbI pacTeHUM: JepeBbs, KyCTapHUKH, KYCTapHUYKHM, MHOIOJETHHE TpaBBhl,
oJHOoJIeTHHE TpaBbl. JKu3HEHHbIE (QOPMBI KUBOTHBIX: THJIPOOUOHTHI, T€OOHOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotndeckue ¢akrtoppl. Buumbl OHMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPCHIIUS,
XMIIHUYECTBO, cuMOMO3 U ero ¢opmsel. Ilapazutusm, Kkoomepauusi, MyTyaJlu3M,
KOMMEHCAIIN3M (KBapTHpPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJIeiicTBUA (TOmMYeckue, Gpopuueckue, padpudeckne). 3HaueHHEe OMOTHIECKUX
B3aUMOJICHCTBUI JJIsl CYLIECTBOBAHMUS OPraHW3MOB B cpefe oOutanus. [lpuHimn

KOHKYPCEHTHOI'O UCKJIFOUCHUA

DKOJIOTHYECKHE XapaKTepUCTHKU momnynsuuu. [lomynanus kak Ouonoruyeckas
cuctema. Poib HeomHOpOAHOCTH cpeabl, (HU3UYECKUX OapbepoB M OCOOCHHOCTEH
OuojoruM BUAOB B (OPMUPOBAHUU IPOCTPAHCTBEHHON CTPYKTYphl MOIMYJISLUM.

OcCHOBHBIC OKA3aTEIN MomyJjadanuu: 4YMCICHHOCTD, INIOTHOCTDb, BO3pAaCTHAA U I10JIOBasA
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CTPYKTYpa, pOKIaeMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.
DKoJioruueckas CTpykTypa nonyiasauuy. OeHKa YUCIEeHHOCTH NOomyssinuu. JlnHamuka
MONYJIALMKA U €€ perynsanus. buotndyeckuil moreHunan nonyasauud. MoaenupoBaHue
TUHAMUKH —Tonyisanud. KpuBble pocTa YHCICHHOCTH momymisiuu. Kpussie
BBDKMBaHMS. Perysiius YMCICeHHOCTH MOMYJIAIHN: poib (aKTOPOB, 3aBUCIIINX U HE
3aBUCSIIUX OT IIIOTHOCTH. DKOJIOTUYECKUE cTpaTeruu BuaoB (- u K-ctparerun).
[Tonsitne 00 sKosorMUeckoi Huile Buaa. MecrtooOuTaHue. MHOTOMEpHas MOJCIb
skosiornyecko Humm Jx.M. XaruuHcoHa. Pa3mepsl 3KOJOTMYECKOW HUIIIH.
[ToTennumanbHas U peain30BaHHAsI HUIIY.

Bun kak cucrema nomynanuil. Apeansl BUAOB. Buabl U UX JKU3HEHHBIE CTPATErUU.
3aKOHOMEPHOCTU TMOBEJICHUS M MUIpPalUid JKUBOTHBIX. bHONOrmyeckne HMHBA3UU
qy>KE€POJIHBIX BHJIOB

CooOmiectBa opranu3mMoB. bruoreHos u ero crpykrypa. CBsi3u MKy OpraHu3MaMH B
ouoneHo3e. DxocucTeMa Kak oTkpbitas cuctema (A.Jlx. Tencnun). OyHKIMOHATIbHBIE
OJIOKM OpraHu3MOB B OKOCHUCTEME: MPOIYLEHThI, KOHCYMEHTBI, pPEIYyILIECHTHI.
Tpoduueckue ypouu. Tpoduyeckue nemnu u cetu. AGHOTHUECKUE OIOKH 3KOCUCTEM.
[TouBel 1 Uikl B 3k0cUcTEMax. KpyroBopoT BemecTB M MOTOK SHEPTHH B 3KOCUCTEME.
OCHOBHBIE TIOKa3aTeld »SKOCHCTeMBbl. buoMacca M mNpoaykKuus. OKOJOTHYECKHE
MUPAMHJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccud. llepBuuHble U
BTOPUYHBIE CYKIIECCUM U MX NPUYUHBL. AHTPOINOI€HHbIE BO3ACUCTBUS HA CYKILIECCHU.
Knumakcnoe coobmiectBo. buopasHooOpazue ¥ MONHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpuponHble  3KOCHCTEMBl. AHTPONOTE€HHBIE  3KOCHCTEMBL.  ATPO3KOCHUCTEMA.
ArpoueHo3. Paznuunst Mex1y aHTpOIIOT€HHBIMU U TPUPOJHBIMHU 3KOCUCTEMAMU.
Ypb6oskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOO3KocHcTeM. ['opojackas d¢uopa u
¢dayna. CuHaHTpomM3ammsl TOPOACKOW ¢ayHbl. bHonormueckoe W XO3SHCTBEHHOE
3HaYEHUE arpo’KOCUCTeM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[lepeHoc »HepruM W BEIIECTB MEXAY CMEXKHBIMUA 3KOCUCTEMaMHU. Y CTOMYMBOCTH
OpPraHU3MOB, MOIYJISIUNA U SKOCUCTEM B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX

BO3JE€UCTBUH

buocdepa — obmieruianerapHast 060109ka 3eMI, Tie CYIIECTBYET HIIH CYLIECTBOBAIA
xu3Hb. Yuenue B.U. Bepuaackoro o 6mocdepe. O6mactu 6mochepst u e€ cocras.
JKupoe BemecTBo 6nocheps! u ero GpyHKIUN.

3aKOHOMEPHOCTH  cymiecTBoBaHusi Ouoctepbl. OcobenHoctu Ouocdepbl  Kak
rno0anbHOM SKocHcTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsi

BCHICCTB U OHMOreOXUMHYECKHE OUKJIBI (erIepoI[a, a30Ta). PurmMugHOCTh SBIIEHHI B
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o6uocdepe.

3onanbHOCTh Ouochepsl. [lonstne o Ouome. OCHOBHBIE OHOMBI CYIIM: TYHIpA,
XBOMHBIE JIeCa, CMEIIaHHbIE U IIMPOKOJIIMCTBEHHBIE JIeCca, CTENH, CABaHHBI, IyCTHIHH,
TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KiuMar, pacTUTENbHBIN U )KUBOTHBIH MUP OMOMOB
CYIIIN.

Ctpyktypa ¥ (GYHKIUS JKUBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO IMOTECHIMAIa |
o6uochepHbIx QyHKINUN

DKOJOTHYECKHe KPU3UCHI W WX NpUYUHBL Bo3xaeiicTBue denmoBeka Ha Owocdepy.
3arpsizHeHuEe BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CpEnbl.
Oxpana BoAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PpACTUTEIbHBIM M JKMBOTHBIA Mup. Oxpana
pacTUTENBHOTO M JKUBOTHOrO Mupa. OCHOBHBIE MNPUHUMUIIBI OXPaHbl MPUPOBIL.
Kpacubie xuHuru. OcobOo oxpassembie mnpuponanbie tepputopun  (OOIIT).
Boranuueckue casibl ¥ 300J10TUYECKUE MAPKU.

OcCHOBHbIE TPUHIUIBI YCTOMYMBOTO pPAa3BUTHUA  YEJIOBEYECTBA U  MPHUPOJBI.
PanmonansHoe MpHpPOAONONB30BaHUE U COXpPAaHEHHE OMOJIOTHYECKOro pa3sHooOpasus

3emian







