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MNOACHUTEJIbBHAS 3ATIINCKA

[Iporpamma mo yueOHOMy mpeamery "buonorus" (manee - OMOJIOTHSI) HA YPOBHE CPEIHETO
obmiero oOpas3oBaHusi pazpaborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit @enepanun», PI'OC COO, Konnenuuu npenojaBaHus yueOHOTO
npeamera «bronorus» 1 OCHOBHBIX NOJOXKEHUH (enepaabHOl pabouel MporpaMMbl BOCTIUTAHHSL.

VYuebnslii npenmer «buosnorus» yrayonénHoro yposHs usyuenus (10—11 kmaccer) siBusercs
OJIHUM U3 KOMIIOHEHTOB INpeAMeTHONl oOnactu «EcrecTBeHHO-HAay4Hble HpeaMmeTsl». CoriacHo
nonoxxkenussM @I'OC COO npoduiabHbIe yaeOHBIC TPEAMETHI, H3y4aeMble Ha YIITYOJIEHHOM YPOBHE,
SIBIITFOTCST criocoOoM auddepeHimanum o0ydyeHus: Ha ypOBHE CpPEIHEro OOIIero oO0pa3oBaHUS H
MIPHU3BAHBI 00ECTICUYNTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIINM, CPEIHUM
npoeCCHOHATBLHBIM M BBICIIMM O0pazoBaHWEeM. B TO ke BpeMsi KaKIbIH M3 ITHX YUEOHBIX
MpeIMETOB JOKEH OBITh OPHEHTUPOBAaH HAa MPUOPUTETHOE pelleHne 00pa3oBaTeNbHBIX,
BOCIIUTATENbHBIX M PAa3BUBAIOIIMX 33734, CBSA3aHHBIX C NpOoQOpHEHTAlMed OO0YyYaroUxcs Hu
CTUMYJIMPOBAaHUEM MHTEpECAa K KOHKPETHOW 00JacTh HaAyyHOrO 3HAaHMs, CBS3aHHOIO C OMOJIOTHEH,
MEIUIMHOM, KOJIOTUEH, ICUXO0JIO0THEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo yduebHOMy mpeameTy "buonorusa" ma€t mpeacTaBlieHHE O IEIW U 3ajadax
u3yueHus: yuebHoro npeamera «buonorus» Ha yriyOiaEHHOM YpOBHE, ONpeneisieT 00s3aTeIbHOoe
(MHBapuUaHTHOE) MpPEIMETHOE COJEp)KaHUE, €ro CTPYKTypUpPOBAHHME IO pas3fesiaM U TeMaMm,
pacnpesiesieHre 1o KiaccaM, peKOMEHIYeT MOCIeI0BaTeIbHOCTh U3YUeHHsI yueOHOro MaTepuana ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKK Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHOCTeH oOyuarouxcs. B mporpamme 1o 61o10run peain3oBaH NPUHIMIT IPEEMCTBEHHOCTH
C H3yyeHHMEeM OHOJIOTMM Ha YpPOBHE OCHOBHOro oOumiero oOpa3oBaHus, Onarojaps 4emy
MPOCMaTpUBAETCS HAINPABICHHOCTh Ha TMOCJIENYIONIee pa3BUTHE OUOJOTHYECKUX 3HAHMIH,
OPUEHTUPOBAHHBIX Ha (DOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHYECKOIO
MBIIIUIEHU, TIPEACTABICHUN O 310pOBOM 00pa3e >KU3HHU, Ha BOCIUTaHHE OEpPEeKHOTO OTHOLIEHHUS K
OKpY>Karollle mpupoaHou cpeae. B mporpamme mo OuOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH
yaeOHoro mnpenmera «buonorus» B peanmmzamuu TpeboBanuit ®I'OC COO K MmIaHUPyEMbIM
JUYHOCTHBIM, METalpeJAMETHBIM M MPEAMETHBIM pe3ynbTaraM oOyueHus U B (HOPMUPOBAHHUU
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOW JEATEIBHOCTH OOYYaIOUIMXCS MO  OCBOCHUIO
CoJIepKaHusl OMOIOTUYeCKOro 00pa3oBaHus Ha YPOBHE CPEIHETO 001Iero oopa3oBaHusl.

Vuebnsiii mpeametr «buonorus» Ha ypoBHE cpemHero o0mero oOpa3oBaHMs 3aBEpIIacT
Ouosiornueckoe 0Opa3oBaHME B ILKOJIE M OPHUEHTHUPOBAH HA PACIIMPEHUE M YIIyOJieHHe 3HAaHUH
oOyuyaromuxcs 0 XUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHON OMOJIOrMH, SMOPHOIOTUI
1 OMOJIOTUH Pa3BUTHSL, TEHETHKH, CEJIEKIINN, OMOTEXHOJIOTUH, YBOJIIOIUOHHOTO YUYSHHS U SKOJIOTHH.

N3ydyenne yuebHoro npenmera «buonorus» Ha yriyOJeHHOM YpPOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOLIUXCA K MOCIEIYIOIIEMY MOTYyYeHHIO OMOJIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusax cpenHero mpodeccuoHanbHOro obOpazoBaHus. (OCHOBY €ro CojepiKaHus
COCTaBJISIET CHUCTEMa OMOJIOrMYECKUX 3HAHUW, MOJIYYEHHBIX MPU H3YYEHHH OO0Yy4YarOUIMMUCS
COOTBETCTBYIOILIUX CHUCTEMAaTHYECKHX pa3/ielloB OMOJOIMM Ha YPOBHE OCHOBHOIO O0OIIEro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHMS MOJYy4aloT pa3BUTHE. Tak, paclIMpeHbl U YTiayOIeHb
OHMOJIOTHYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TpHOaX, OaKTepUAX, OpraHU3Me YeIIOBEKa, OOIINX
3aKOHOMEPHOCTSIX >KM3HH, JOMOJHUTEIbHO BKJIIOYEHBI OMOJIOTMYECKHUE CBEACHUS MPUKIATHOTO U
MOMCKOBOTO XapakTepa, KOTOpPble MOXHO HCIOJIB30BaTh KaK OPHEHTUPHI I MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpalins OUOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOLIUMU



3HAHUSIMH, TOJYYCHHBIMH OOYy4YalOMIMMHUCS TpU H3y4YeHHH (GU3MKHA, XUMHUH, Teorpapuu u
MaTEMaTHKH.

CrpykTypa mnporpamMmbl 10 ydeOHOMY mnpenamery "buomorums" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMOHHBIN MOAXOAbI K H3ydeHHuto Ouosnoruu. CoriacHO UM, H3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE ISl KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpraHM3allvy,
HBOJIIOIIUM OPTaHUYECKOTO MUpPa Ha 3eMJiie, COXpaHEHHUs OMOJIOTHYECKOr0 pa3Ho0Opa3usl MIaHETHI.
Tax, B 10 xnacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OHOJIOTHH, SMOpPHOJIOTHU U
OMOJIOTUU DPA3BUTHUSA, T'€HETUKUM U CEJEKLHH, OMOTEXHOJIOIMH M CHHTETHYECKOM OHosoruu,
aKTyalIM3UPYIOTCST 3HaHUS OOy4alomMXCs IO OOTaHWKE, 300JO0THUH, aHATOMUH, (HHU3HOJIOTUU
yenoBeka. B 11 knacce wu3ydaroTCs SBOJIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTMM M YYEHHUE O
ouocdepe.

VYuebublii mnpenmer «buonorus» mpusBaH 00€cleYUTh OCBOCHHME OOYy4arOIIMMUCS
OMOJIOTMYECKUX TEOPU U 3aKOHOB, UJICH, MPUHLUIIOB U MPAaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOMH
€CTECTBEHHO-HAYYHON KapTUHBl MHpa, 3HAHUH O CTPOEHHHM, MHOrooOpa3uu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, IOMyJIsluu, OMOIEHO03a, DSKOCHUCTEMbI, O BBIJAIOUIMXCS HAay4HBIX
JOCTHKEHUSIX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTUH, MPUKIIAJHBIX aCHEKTaX OMOJOrMYECKUX
3HaHui. s pa3BUTHS W TOAJEpKaHHS HHTepeca OOydYarolMxXcs K OMOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COJEpP)KaHWU MpOrpamMmbl MO OHOJIOTHU
IPEJyCMOTPEHO 3HAKOMCTBO C HCTOpPHUEH CTAHOBJIGHUS M pa3BUTHs TOM MM MHOM oOnactu
OMoJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX YYEHBIX B pELIEHHE Ba)KHEHIIHMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Henp m3yuyenus yuebHoro mpeamera «buonorus» Ha yriayOia€HHOM YpPOBHE — OBJIAJICHHE
00y4aroIMUMUCs 3HaHUSMH O CTPYKTYpPHO-()YHKIIMOHAJIBHON OpraHU3alliy KHUBBIX CHCTEM Pa3HOI0
paHra M mNpUOOpETeHHME YMEHMH HCMONb30BaTh 3T 3HaHMA B (OPMUPOBAHMM HHTEpeca K
onpenenéHHoi o6nactu npodeccuoHANbHON JEeATENbHOCTH, CBSI3aHHOW C OWoJoruei, wim K
BBIOOPY YIEOHOTO 3aBEICHUS IS TIPOJIOJDKEHUST OMOIOTHYECKOro 00pa3oBaHMsL.

JlocTikeHnne nenu u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriayOn€HHOM YpOBHE
o0ecreynBaeTcsl pelIeHueM CIeIyIoIuX 3a/1a4:

OCBOCHHE O0YYarOIUMUCS CUCTEMbI OMOJOTMYECKHX 3HAHMI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUAX, KOHUENIUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBWiIaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAyUHYIO KapTUHY MUDPA; O CTPOCHUH, MHOT000Pa3uHu U OCOOEHHOCTAX
OMOJIOTMYECKUX CcHCTeM (KJIeTKa, OpraHu3M, HOMyJsius, BHUJ, OHoreouneHo3, oOuocdepa); o
BBIJIAIOIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0OBAaHUAX B OMOJIOTUY;

O3HAKOMJIEHHE 00YYaIOIIUXCs C METOJaMH MTO3HAHMUS )KUBOI MPUPOJIBL: UCCIICAOBATEIILCKUMHU
METOJIaMU OHMOJIOTHYECKMX HayK (MOJIEKYJISIPHOM U KIJIETOYHOM OWOJIOrHH, SMOPUONIOTHH H
OMOJIOTMU DPA3BUTHSA, TI'€HETUKHM U CEJEKLUHH, OMOTEXHOJIOIMH M CHHTETHYECKOM OHosoruu,
MAJIEOHTOJIOTUH,  JKOJIOTUH); METOJaMH  CaMOCTOSATENBHOTO  TPOBEACHHUS  OHOJOTMYECKUX
ucciaeAoBaHU B jabopaTtopun W B mpupoge (HaOmoaeHWe, W3MEPEHHE, DKCIIEPUMEHT,
MOJICTMPOBAHNUE);

OBJIaIcHuEe OOYyYarOIMMUCS YMEHHUSAMM: CAMOCTOSITEIbHO HAXOAWTh, aHAIU3UPOBATh MU
UCTOJIb30BaTh OMOJOTHMYECKYI0O MH(OPMALMIO; MOJIb30BAThCS OMOJIOTHYECKON TEpMUHOIOTHEH U
CUMBOJIMKOM; yCTaHABIMBATh CBA3b MEXY Pa3BUTHEM OMOJIOTUHU U COLIUATBHO-IKOHOMHUYECKUMU U
9KOJIOTUYECKUMHU TPOOJIeMaMU YeJI0BEUECTBA; OLEHUBATH IOCJEACTBUS CBOEH NEATEIBLHOCTH IO
OTHOLIEHHIO K OKpY)Karolled MpupoJHON cpene, COOCTBEHHOMY 3/I0pOBbIO M 3]I0POBBIO
OKpY’KalOIIMX JII0fIei; OOOCHOBBIBaTH M COOMIONATH MEphl MPOPHIAKTHKH HH(EKIMOHHBIX



3a0o0JeBaHM, TMpaBWia MOBEACHHS B MpHUpPOJAE M obOecneueHHs O0e30MacHOCTH COOCTBEHHOU
KU3HEACITCILHOCTH B UYPE3BBIYAWHBIX CHUTYallUsIX MPHUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIEC HAyYHbIE OTKPBITHS B 00JIaCTH OUOJIOTUY;

pa3BUTHE Y OOYyYalolUXCS WHTEIIEKTYyalbHBIX U TBOPYECKHX CIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSMH W COBPEMEHHBIMH HCCIICIOBAaHUSAMHU B OHOJIOTHH,
pelmaeMbpIMi €10 TpoOJIeMaMH, METOA0JIOTHEH OHOJIOrMYecKOro HCCIE0OBAHUsA, IPOBEIACHHUS
OKCIEPUMEHTAIBHBIX  HMCCICIOBAHWN, pEIIeHUs OWOJOTMYECKMX  3aJad, MOJCIHPOBAHUS
OHMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYaloOlUXCs IIEHHOCTHOTO OTHOIICHUS K >KMBOW TPUPOJE B IEIOM H K
OTHCNTBbHBIM €€ O00BeKTaM U SBJICHHUAM; (OPMHUPOBAHUE DKOJOTHUYECKOW, TE€HETHIECKON
IPaMOTHOCTH, OOINEH KyJBTYphl TIOBEICHUS B TPHPOJIC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHrne OO0ydYaIOIUMUCST KOMIETEHTHOCTH B PallMOHAIBHOM TMPUPOIONOIH30BAHUH
(coOmroieHre mpaBwJI TOBEACHUS B TIPUPO/IE, OXPAHBI BHJIOB, YKOCUCTEM, OMOC(EPHI), COXpaHEHUN
COOCTBEHHOTO 3JIOPOBbS M 3/I0POBBS OKpYKAIOIIUX JroAei (cobmropeHus mep NpodUIaKkTHKU
3a0oneBaHui, oOecrieueHne O€30MaCHOCTU KU3HEACATEIPHOCTH B YPE3BBIYAMHBIX CHUTYyaIHUSIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHMS OWMOJIIOTMYECKUX 3HAHUU U
YMEHHI B TIOBCETHEBHOM KU3HU;

CO3/IaHM€ YCJOBHM JUIsi OCO3HAHHOTO BBIOOpa OOYyYAIOUUMHCS  HWHIUBUIYaTbHOU
0o0pa3zoBaTebHONH  TPAGKTOPUH, CIIOCOOCTBYIOIIEH  MOCHenyomeMy  npodecCHOHATPHOMY
CaMOOMPEIEICHNI0, B COOTBETCTBUU C MHIMBUIyaIbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO1iee 4MCIO 4YacoB, OTBEACHHBIX HA H3Y4YEHHE OMOJIOTMM Ha YIIyOJIEHHOM YpOBHE
cpennero oomiero oopazoBanusi, cocrtaBnset 204 gaca: B 10 kimacce — 102 gaca (3 yaca B HeIeIN0), B
11 xmacce — 102 gaca (3 yaca B HEJIENIO).

OT100p opraHu3anMoOHHBIX (OPM, METOIOB U CPEAICTB O0yUEHHs OMOJIOTUU OCYILECTBIISETCS C
yu€ToM crnenu(UKd ero CoJepXKaHWs M HANpPaBICHHOCTH Ha MPOJOJDKECHHE OHOJIOTHMYECKOTO
00pa3zoBaHMs B OpraHU3aIMIX CPEAHET0 MPO(PECCHOHATTLHOTO U BBICIIETO 00pa30BaHMS.

OO0s13aTeNbHBIM  YCIIOBUEM TPH O0y4YeHHH OWOJIIOTMHM Ha YriayOJEHHOM YpOBHE SIBIISETCS
MIPOBEICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydactue 00ydaromuXcsi B BBIOJHEHHN
MIPOEKTHBIX U y4eOHO-HUCCIIEA0BATENILCKUX paboT, TeMaTHKa KOTOPBIX ONpPENeNsieTcsl yUYUTeIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.

COJAEPXAHUE OBYUYEHUS
10 KJIACC

CopneprxaHue porpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY TOCYJapCTBEHHOM
uroroBou arrectanuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpeMeHHass OuoONOTHsl — KOMIUIEKCHasi Hayka. KpaTkas uCTOpHs pa3BUTHS OHMOJIOTHH.
brosornyeckne Haykd W HW3y4aeMmble WMH TpoOiembl. DyHIaMEHTaNbHBIC, MPHKIATHBIC U
MOMCKOBBIC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3naueHue Ouonoruv B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpA.
IMpodeccun, cBsizaHHbie ¢ Owonorueil. 3HaueHUe OWOJOTMH B MPAKTHYECKOW AESITEIHHOCTH
YeNIoBeKa: MEAUIIMHE, CEIIbCKOM XO03SIIICTBE, IPOMBIIUICHHOCTH, OXPaHe MPUPOIBI.

JdemoncTpanuu



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

Tabmuuel 1 cxembl: «CBsi3b OMOJIOTHM C JPYTUMH Haykamm», «Cuctema OHOJIOTHYECKHUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX U3YUYEHHE

KuBble cucTeMbl Kak MpeaMer u3ydeHusi Oumosoruu. CBONCTBA JKMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb, CIOXKHOCTh U YIOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOpPraHU3alMsl, CAMOBOCIIPOM3BECHUE, Pa3pa)KUMOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE.

VYpoBHM OpraHM3alld  >KUBBIX CHUCTEM: MOJIEKYJISPHBIMA, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, MOMYIISIIIIOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOleHOTHYECKHIT), OnochepHBIii.
[Iponecchl, mporcxXoasaIIue B XKUBBIX cucteMax. OCHOBHBIC MpU3HAKHU KUBoOro. JKu3Hp Kak (opma
cyliecTBoBaHMs Matepuu. Hayku, u3yuaromiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alUH.

N3ydyenne >xuBbIX cucteM. Metonsl Ouonoruueckod Hayku. HabOmionenue, m3MepeHwue,
SKCIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [IoHsATHEe 0 3aBUCUMON U HE3aBUCHUMOU MEPEMEHHOI.
[InanupoBanue skcnepumenTa. IloctaHoBka u nposepka rumnore3. Hymesas runoresa. Ilonsarue
BBIOOPKHM M €€ JOCTOBEpHOCTh. Pa3dpoc B Ouosornueckux naHHbIX. OIlEHKa JIOCTOBEPHOCTHU
MOJIYYEHHBIX pPe3yabTaToB. [IpuuMHBI HCKaKEHUsS pe3ynbTaToB dSkcnepumeHTa. [loHsatue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipsl u cxembl: «OCHOBHbIE IPU3HAKHU KU3HNW», «bronoruueckue cucrembl», «CBoicTBa
JKUBOM Matepum», «YPOBHU OpraHU3allMy >KUBOW MNpUpPOAb», «CTpOEHUE >KUBOTHOM KIIETKH,
«Txkann KUBOTHBIX», «CHCTEMBI OpraHoB YEJIOBEUECKOTO OpraHusMa», «buoreornenosy,
«buocdepay, «MeTobl U3ydeHUSs KUBOH PUPOIBD».

O6opynoBanue: nabopaTopHoe 000pyAOBaHUE IS MPOBEICHUS HAOIIOICHUHN, U3MEPECHHUI,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3NMUYHBIX METOAOB IPU H3YYEHHMH >KHUBBIX
CUCTEM.

Tema 3. buosorust KieTrku

Knerka — cTpykTypHO-QYHKIMOHAIbHASI €IUHUIA KUBOTO. McCTOpUs OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOpUH.

Metoapl MONEKYISPHOM ¥  KJIETOYHOW OWONOTHHM: MHKpPOCKOIHUS, Xpomarorpadus,
anekTpodopes, METol  MEYEeHbIX  aToMoB, jauddepeHnmanbHoe  HEHTpUYTUPOBAHUE,
KyJIbTUBHUPOBAHUE KIETOK. M3yuenue ukcuposanHvlx Kiemox. IACKTPOHHAS MHUKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicusnennoe) uzyieHue Kiemox.

JdemoHcTpaunu

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID», «DIIEKTPOHHBIH MHKpOCKom», «lcTopus
Pa3BUTHS METOJI0B MUKPOCKOIIHUN.

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

IpakTuueckass padora «l3yueHne METOMOB KIETOYHOW Ouonorum (Xpomartorpadmus,
anektpodopes, tudppepenmansHoe enTpudyruposanue, [1LP)».



Tema 4. Xumudeckasi OpraHu3anus KIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPaMHUKpPOAJIEMEHTH. Boga u €€ poib
KaK pacTBOPUTENS, pEareHTra, Yy4YacTU€ B CTPYKTYpUPOBAaHUM KIETKH, TEIIOPETYJIALMH.
MuHepalbHble BEIeCTBa KJIETKH, UX OMoioruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormueckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTYypbl OeNKOBOM MoseKynbl. [lepBudHas cTpykTypa Oenka, NenTUIHAs CBSI3b.
Bropuunas, TpeTuuHas, 4eTBepTHUHas CTPYKTypbl. [leHarypauus. CBoiicTBa O€NKOB.
Knaccudukanms 6enkoB. bruonornueckue GyHKIUN 0€KOB. [IpuoHul.

VYraeBoasl. MoHOcaxapuibl, Jucaxapuabl, OJUTOCaXxapuabl U monucaxapuasl. OOmuil miax
CTpOEHHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA yIiIeBOA0B. buonoruueckue GyHKIUU YrII€BOOB.

JIunu sl I'unpodunsHO-THAPOPOOHBIE CBOMCTBA. Knaccudukanus JIAIHUIOB.
Tpurnuuepunsl, dbochoaunuabl, BOCKU, cTepouabl. buonoruueckue QyHkiuu nunuaos. Ooiue
CBOMCTBa OWOJOrMYECKMX MeMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIIPOHHUIIAEMOCTb.

Hyxkneunosbie kuciorsl. JIHK um PHK. Ctpoenune HyKIE€HHOBBIX KHUCIOT. HykiaeoTHmsbl.
[Mpunnun kommiementaproctu. [IpaBwio Yapradda. Crpykrypa JIHK — naBoitHas crmpais.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B moJiekyine AT®. buonorudeckue
¢byakumn AT®. BoccraHOBIEGHHBIE TMEPEHOCYHMKH, HX GYHKIUM B KJIETKe. /[[pyeue
nykneosuompugocpamol (HTD). CexBennpoBanue [IHK. Memoow cenomuxu, mpanckpunmomuxu,
NpPOMeOMUKHU.

CrpykTrypHast Ouoyiorusi: OMOXMMHYECKHME M OHO(U3NYECKHE HCCIEOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphl OOMoIeKyl. Modenuposanue cmpykmypul u QYHKYuli 6UOMONEK)
u ux xomniekcos. Komnvromepruitl Ousaiin u opeaHudeckull Cunmes OUOMONEKYL U UX HENPUPOOHBIX
aHanozoe.

JdemoHcTpanuu

IToptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yuikuuc, P. @pankiun, @. Canrep, C.
[Ipy3unep.

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

Tabmubsl 1 cxemsl: «llepuoanueckas TabnMiia XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbl», «BemecTtBa B cocraBe opraHusmMoB», «CTpoeHHE MOJEKyIbl Oenkay,
«CTpyKTypbl O€NKOBONH MOJEKYIbl», «CTpoeHHE MOJEKYyJ YIieBoaoB», «CTpoeHHEe MOJIEKYI
aMnuI0BY, «HykiienHoBbIe KUCIOTHDY, «CTpoeHHE MOJIEKYIbl ATD».

O6opynoBaHue: XUMUYECKasi IOCy1a M 000pyI0BaHHE.

JlaGopaTopnas padora «O0HapyxeHHEe OETKOB C TTOMOIIBIO KAUeCTBEHHBIX PEAKIIHID.

JlaGopaTopHas pabGora «lccinenoBaHue HYKJIEHHOBBIX KHCJIOT, BBIJIEICHHBIX W3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl KJIETOK: 3yKapuoTHdeckas U mpokapuotuueckas. CTpyKTYpHO-(YHKIHOHAIbHBIE
00pa3oBaHMsI KJICTKH.

Crpoenue nmpokapuoTH4eckoil kineTku. Kinetounas crenka Oaktepuii u apxeid. OcobeHHOCTH
CTpOeHHS TeTepoTpO(dHOI U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MeCTO U poJib MPOKapUOT B
OHOLIEHO3aX.



Crpoenne u (PyHKIIMOHUPOBAHME SyKapuHOTHYECKOH kieTku. [lnasmarmueckas memOpaHa
(mnazmanemma).  CTpykTypa TIa3MaTHueckoil MemOpanbl. TpaHcmopT BemiecTB — 4epes
IJIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHbIM (muddysus, obneruénnas auddy3us), aKTUBHBINA
(mepBUUYHBIA M BTOPWUYHBIM axkTHBHBIM TpaHcnopT). I[lomymponunaemocts mMemOpanbl. PaGora
HATPHUI-KaJIMeBOr0 Hacoca. DHAOIMTO3: MUHOLUTO3, (aronuro3. Dx3omuto3. Kietoynas cTeHKa.
Crtpyktypa v GYHKIIUU KIETOYHON CTEHKHU PACTCHHIA, TPUOOB.

Hwuromnazma. Iluto3omb. I{uTockener. JIBwxkenue 1muTomiasmMel. OpraHouabl KIETKH.
OpHoMeMOpaHHbIe OpraHoujabl KieTku: ’Haoruiazmarudeckas cetb (OIIC), ammapar [ombmxu,
JU30COMBI, MX CTpOeHHEe M (YHKIMU. B3auMOCBs3b OJHOMEMOpPAaHHBIX OPTaHOMIOB KIETKH.
CtpoeHue TpaHYISIPHOTO peTukyinyma. Mexanuzm Hanpasnenus 6Oeaxos ¢ JIIIC. Cuntes
pactBopuMbIXx ~ OenkoB.  CuHTE3  KJIETOUYHbIX  MeMOpaH. [magkuili  (arpaHyssipHBIiT)
sHAOIUIa3MaTHueckuii petukynyMm. CekperopHas ¢yHkuus anmapata [onbmxu. Mooughuxayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe ¢ annapame I o160cu. TpaHCHIOPT BEIIECTB B
KkieTke. Bakyonu pactutenbHbIX KieTOK. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~OpPraHOWABl KJIETKH: MHUTOXOHIPUH, TUIACTUABL. [Ipoucxooicoenue
mumoxouoputi u naacmud. Cumbuoeenez (K.C. Mepeoxcxoeckuui, JI. Mapeyaruc). CTpoeHue wu
(GyHKUIMM MHTOXOHApUH © mactui. llepBuuHble, BTOPUYHBIE U CIOXHBIC IJIACTUIBI
(hOTOCHHTE3UPYIOIINX SYKAPHOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JICMKOTIACTHI BBICIIMX PACTCHHH.

Hemem6pannbie opranouanl kietku CTpoeHue W (QyHKIMM HeMeMOpaHHBIX OpPraHOWIIOB
KJIeTku. Pubocombl.  [Ipomeoscymounvie  unamenmoli.  MuxkpoduiaMeHTbl.  AKmurogvle
Mukpoghunamenmoi. MBbIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIULEUHbIX KAEMOK.
MuxkporpyOouku. Kierounsiii unentp. CrTpoeHME M JIBH)KEHUE IKIYTUKOB U PECHHYEK.
MuxkpotpyOouku nuroruiasmbel. Llentpuons. berku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

Anpo. O6Gosnouka sapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKH, UX CTPOE€HHE U (DYHKIUH.
SAnepubrii 6enkoBEIi MaTpuke. [IpocTpaHCTBEHHOE PACTIONIOKEHUE XPOMOCOM B HHTEP(AZHOM SIpe.
Oyxpomamun u 2cemepoxpomamun. benku XxpomatuHa — rUCTOHBL. JJuHamuxa sa0epHoii 060104Ky 8
mumose. Hoepuwiii mparcnopm.

Kinerounsle BkimtoueHusi. CpaBHUTENbHASL XapaKTEPUCTHKA KJIETOK 3YKapUOT (pPacTUTENBHOM,
KUBOTHOU, TpPUOHOI).

JdemoHncTpaumnu

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

Tabmuis! u cxembl: «CTpoeHHE SYKapHOTUUECKON KIETKI», « CTpOEHUE )KUBOTHOW KIETKHY,
«CTpoeHHe pacTUTENbHOM  KIeTKn», «CTpoeHue MUTOXOHIApUM», <«Sapo», «CrpoeHue
MIPOKAPUOTUYECKOM KIETKI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPEapaThl pACTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpOIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHas padora «/3yueHne cTpoeHHs KIETOK pa3IMYHbIX OPraHU3MOBY.

[IpakTnyeckas padora «/3ydyeHue cBOICTB KIETOUHON MEMOpaHbD».

JlaboparopHasi padora «JlccnenoBanue miazMonu3a M JEIJIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS HUTOIUIA3MBI B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NpeBpaLleHHe JHEPTUH B KJIeTKe

AcCUMWIISIIIMSL U TUCCUMIIIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Turmbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIA. YdacTHe KUCIopoaa B 0OOMEHHBIX MpoLeccax. DHEPreTHIecKoe



obecrieyenue kieTku: npespanienne AT® B oOMeHHbIX mpoueccax. PepMEHTATUBHBIA XapaKTep
peakiuii kiaeTouyHoro meradbonusma. MepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTallM3aTOpOB. benku-akTuBaTOphl U
OeIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKIMH OT Pa3IUYHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYecKUX BellecTB B KieTke. DOTOCUHTE3. AHOKCUeeHHblll U
oxcucennvlll  pomocunmez y  baxkmepuu. Ceemocobupaiowue nuemMenmvl U  NUSMEHMbL
peaxkyuonHoz2o yeumpa. Ponb xyoporutactoB B mpouecce ¢otocuHTe3a. CBeroBas U TEMHOBas
¢dazpl. @omoovixanue, Cs., Cs. u CAM-munsr gpomocunmesa. IIpoayKTUBHOCTH (hOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (OTOCHHTE3A.

XeMmocuHTe3. PazHooOpa3ne opraHn3MOB-XEMOCHHTETHKOB: HUTpUUIUpPYIOLUE OaKTepHH,
XKeJe300aKTepun, cepobakTepru, BOJOPOAHbIE OaKTepuH. 3HAaU€HNE XEMOCHHTE3A.

AHaspobHble opranu3mbl. Bunel Opoxkenus. IIpoaykTel Opo’keHHS W WX HCIOIb30BaHHE
YeI0BEKOM. AHa’pOOHBIE MHKPOOPraHU3Mbl KaK OOBEKTHl OHMOTEXHOJIOTMHM M BO30yAMUTENN
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. OTambl JHEpreTuueckoro oobmeHa. I[loAroToBUTENbHBIN ATarm.
I'mukonu3 — 6ecKUCIOpoaHOE pacuIeINIeHUe TIIOKO3bI.

buonornueckoe OKHCIIEHHE, WM KIETOYHOE JblxaHue. Poiib MUTOXOHApPHI B mpoLeccax
ouonoruueckoro okuciaeHus. ukinueckue peakuunu. OxuciuTenbHoe QochopunnpoBaHue.
Onepeuss membparrnoeo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmasol.
[IpeumymiecTBa a’poOHOrO MmMyTH OOMEHa BEmIECTB TMeped aHa’poOHBIM. D(PPEeKTUBHOCTH
HHEPreTUIecKOro 0OMeHa.

JdemoHcTpaunu

IToptpetsr: k. [Tpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuel u cxemsl: «®DoTocuHTE3», «DHepreTueckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHHE JJIsi IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaIUTUIECKOH aKTMBHOCTH ()EpPMEHTOB (Ha MpHMepe
aMuJIa3bl WA KaTalla3bl)y.

JlabopaTropnasi padora «l3ydueHue ¢hepMEHTATUBHOTO pacHICIUICHHUS MEPOKCUAA BOAOPOIa
B PaCTUTEJIBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHUE MPOIIECCOB (POTOCUHTE3A M XEMOCHHTE3a.

JlaGopaTopHasi pa6oTa «CpaBHEHHUE MPOIIECCOB OPOKCHUS U JIBIXAHHS.

Tema 7. HacinencrBennasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. l[IpUHIMI KOMIIEMEHTApHOCTH B PEAKUHUAX MaTPUUHOTO
cuHTe3a. Peanmuzamus HaciaeICTBEHHOM wuH(popMmanuu. ['eHeTHMYecKHil KoJ, €ero CBOICTBa.
Tpanckpunuuss — marpuunbli cuHTe3 PHK. IlpuHIMnDBI TpaHCKpUnuu: KOMIIIEMEHTAapHOCTH,
aHTUIAPAIIIENIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsmuss u e€ sramel. Yuactue TpancnopTHbix PHK B OGuocunTtese Oenka. YcimoBus
6uocunTe3a Oenka. Konupoanue aMuHokucioT. Pois pubocom B OnocunTtese Oenka.

Coepemenuvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHomMa y MpPOKapuoT U
9yKapuoT. Perymsius akTUBHOCTH IT'eHOB y nipokapuoT. ['unoresa onepona (P. XKako6, XK. Mano).



MonexynapHuvle mexanusmvl IKCnpeccuu 2enos y saykapuom. Ponb xpomamuna 6 pecynisayuu pabomoi
2enog. Perynsanus oOMeHHBIX NpoIeccoB B KieTke. KieTouHslii romeocras.

Bupycbl — HeknieTouHble (OpMBI JKU3HM M OOJUratHeie mapasutbl. CTpoeHue MPOCThIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kuznennwiii yuka JJHK-codepacawux eupycos,
PHK-cooepacawux supycos, bakmepuogaecos. Obpamuas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHsie 3a060eBaHus 4enoBeka, ;KUBOTHbIX, pactenuit. CIIN]J], COVID-19, conuanbHbie
Y METUIIUHCKHUE TIPOOJIEMBI.

buoungopmamura: unmecpayus u amanuz 6onvuiux maccugos («bigdata») cmpykmypHwvix
buonocuueckux dannvix. Hanomexnonoeuu 6 6uonoeuu u meouyune. Ilpoepammupyemvle yHkyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

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

Tabmumer u  cxembl: «buocuHte3  Oenka», «['eHetmueckuii  koa», «Bupycem,
«bakrepuodarm.

IIpakTnueckasi padora «Co3gaHue MOJIEIA BUPYCA».

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounsnii 1mukin, ero mepuonbl u perynsiius. WHTepdpaza m muto3. OcoOeHHOCTH
mporieccoB, npoTekammux B uHTepdaze. [loaroroBka kinerku k nenenuto. [IpecuHTeTHUYecKuUit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M TOCTCUHTETUYECKHH (MPEeMUTOTHUYECKHI) TepUOIbI
nHTEp a3k

Matpuunsiii  cunte3  JIHK  —  permkanusa.  Ilpunnunel  perummkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  TMOJIYKOHCEPBATUBHBIA  CHHTE3,  AHTUIIAPAUICTBLHOCTh.  MexaHu3M
pemukanun JIHK. Xpomocomel. Ctpoenne xpomocoM. Temomepsl u Tenomepasa. XpOMOCOMHBIHM
HAaOOp KJIETKH — KapuoTHM. JIUTUIOMAHBIA W TalIoWIHBIA HAaOOpBI XpoMocoM. ['oMonoruuyHbie
XpoMOcoMBI. [1010BbIE XPOMOCOMBL.

Henenne kinetku — Muto3. CTaiui MUTO3a U IPOUCXO/SIINE B HUX Mpolecchl. TUmbl MUTO3A.
Kapuokunes n nuroknnes. buosnornueckoe 3HaueHIE MUTO3A.

Perynsius MUTOTHYECKOTO LIUKIIA KIETKHU. [Iporpammupyemast KieTodHas rudeb — aronros.

Knerounoe sapo, XpoMOocOMBl, (yHKIHMOHAJIbHA T€HOMHKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas xkremxa» — ououngpopmamuyeckue
MoO0enu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpanuu

Tabmuubr U cxembl: «KU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOM,
«Penmukanus [JTHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKporpenaparbl: «MHTO3 B KIETKax KOpelka
JTyKay.

JlaboparopHnasi padora «3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPEapaTax.

JlaGopaTopnas padora «HaGmoneHne mHTO3a B KIETKaX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MHUKpOIIpErapaTax)y.

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

Buonornueckoe  pazHoobOpazue OpraHU3MOB. OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U JKU3HENEATEIHHOCTH OJIHOKJIETOYHBIX OpPraHu3MoB. bakrtepun,
apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOUYHBIE BOJAOPOCIH, IpYyrue MpoTHCTH. KonoHuanbHbIe
OpraHU3MBbI.



B3anMoCBs3b 4acTeld MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OpPIaHOB.
OpranusM Kak enquHoe 1eioe. 'omeocras.

Txanu pacteHuil. TUTIBI paCTUTEIBHBIX TKaHEH: oOpa3oBaTeIbHasA, TOKPOBHAS, TPOBOIAIIAS,
OCHOBHasA, MexaHnuyeckasi. OCOOEHHOCTH CTPOEHHUs, PYHKUUH U pacloioKeHHs TKaHell B opraHax
pacTeHuil.

TkaHU )KMBOTHBIX M uYeJOBeKa. TUIBI KUBOTHBIX TKAHEW: AMUTEIUAIbHAS, COCIUHUTENIbHAS,
MbllleyHasi, HepBHasg. OCOOEHHOCTH CTPOEHMs, (YHKIMA M pPACIOJIOKEHHUS TKaHEl B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHEpaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U yenoBeka. DyHKIMN OpraHoB U CUCTEM OpPraHOB.

Omnopa Tena oprann3zMoB. Kapkac pacrenuii. CkeneTsl 0JJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
JKUBOTHBIX. HapykHbI! 1 BHYTpeHHUI ckeyieT. CTPOCHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBukeHre  OpraHuU3MOB.  J[BKEHME  OJHOKIETOYHBIX  OpPraHW3MoB:  amMEOOHMIHOE,
KT'YTUKOBOE, pECHUYHOE. J|BU’KEHNE MHOTOKJIETOUYHBIX PaCTEHUI: TPONU3MbI U HACTUH. J[BH)KeHUe
MHOTOKJICTOYHBIX KUBOTHBIX U YeJIOBeKa: MbllleyHas cucreMa. Pednexc. CkeneTHble MBIIIIBI U UX
pabora.

[Iutanue opranusmos. IloriomeHue BoAbI, YIVIEKMCIOTO Ia3a M MUHEPAJIbHBIX BELIECTB
pactenusiMu. [luTaHue JKMBOTHBIX. BHYTPUIONOCTHOE U BHYTPHUKIETOYHOE IHILEBAPEHHE.
[IutaHne mMO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBAPUTENBHOrO TpakTa. llumeBaputenbHbIC
xenespl. [InmeBapurenpHas cucTeMa 4enoBekKa.

Hpixanue opraHu3MoB. J[pixanue pacteHuil. [Ipixanue kuBOTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KJIeTKU. KoxHoe npixanue. [lpixaTenbHas TOBEPXHOCTh. JKabepHoe W JIEroyHoe
JpIXaHue. J[pIxaHue Mo3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHHUE CTPOEHUS
JNE€TKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucTeMa uenoBeka. MeXaHHW3M BEHTWISILIMU
NETKUX y IITUI K MIEKONUTAIUX. Perynsanus apixanus. [IpixaTenbHbie 00bEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIOPT BeLeCTB
y )KMBOTHBIX. KpoBeHOCHas1 cuctema u e€ opransl. KpoBeHOCHas cuctemMa O3BOHOYHBIX JKUBOTHBIX
u yenoBeka. Cepjle, KpPOBEHOCHbIE COCy/Abl U KpoBb. Kpyru kpoBooOpaiieHHs. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KHBOTHBIX. PaboTa cepama u eé
perysius.

Brinenenne y opraHu3sMoB. Bbinenenwe y pacteHuid. BbiaeneHue 'y JKMBOTHBIX.
CoxparutenbHble Bakyosnu. Opransl BelaesneHus. OUiIbTpalus, ceKpeuns 1 00paTHOe BCAChIBAHUE
KaKk MeXaHH3Mbl paboThl OpraHoB BblieieHUsA. CBs3b IOJOCTH Tella C KPOBEHOCHOH U
BBIJICJIUTENILHON cucTeMaMM. BplieneHue y NO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. Ilouku.
Crpoenue u ¢pyaknronupoanue Hedppora. OOpa3oBaHHE MOYH y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OAHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IUCTHI
MpoCTEHIMX. 3alUTa y MHOTOKIETOUHbIX pacteHuid. Kytukyna. CpeactBa mnaccMBHOM U
XUMHYECKOM 3aUThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M X IPOU3BOAHbBIE. 3alUTa OpraHU3Ma OT
Oonesneit. UMMyHHas cuctema 4enoBeka. KieTouHbIH M ryMOpalibHBI UMMYHHUTET. BpoxaEHHBIN
U TpUOOPeTEHHBIN crienupuUecKuii IMMYHHUTET. Teopusi KIOHAJTbHO-CEJIEKTUBHOTO MMMYHHUTETa
(IT. Opmux, ®. M. bepner, C. ToneraBa). BocmasurenbHble OTBETHI OpPraHu3MOB. Poib
BPOXKAEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUIA.



PazgpaxxumocTte M peryisuus |y OprauusMoB. Pa3gpakuMocTs y  OZHOKIJIETOYHBIX
opranu3MmoB. Takcuchl. Pa3apaxuMoCTh M peryisanus y pacTeHuil. PocToBble BemiecTBa M MX
3HA4YECHHUE.

HepsHas cuctema u peduekTopHas peryysuus y >KuBoTHEIX. HepBHas cuctema U €€ OTIembl.
OBOJIOLMOHHOE YCI0KHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/€IbI TOJIOBHOTO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediiexc u pednextopHas ayra. bezycinoBHbIe U yCIOBHBIE pedIeKCHI.

['ymopanbHas perymanuss W SHIOKPMHHAash CHCTEMa JKMBOTHBIX M 4esloBeka. JKemessl
SHIOKPUHHOM CHUCTEMBI M HUX TOpPMOHBI. /JlelicTBHe TOpPMOHOB. B3anMOCBS3b HEpPBHOU H
SHAOKPUHHOM cucteM. ['umoranamo-runoduzapHas cucremMa.

JdemoHcTpaunu

[Toptper: U. I1. I1aBnos.

Tabmuuel u cxemsl: «OIHOKJIETOUHBIE BOJOPOCIH», «MHOIOKIETOUHBIE BOJOPOCINY,
«bakrepun», «IIpocteiiue», «Opranbpl HBETKOBBIX pacTeHUI», «CUCTEMBI OPraHOB I103BOHOUYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKOMbIX», «TkaHu pacteHui», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue crebdinsny, «CTpoeHue JIMCTOBOM MiIacTUHKNY, « TkaHM KUBOTHBIX», «CKEJIeT YelloBeKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucrema», «J/lpixatenpHas cucrema», «HepBHas
cucreMa», «Koxa», «Mblmednas cucreMa», «BplaenurenpHas cuCTeMay, «OHAOKpUHHAs
cucreMa», «Ctpoenue Mbimuby, «Mmmynurer», «Kumeunononoctuele», «Cxema NHUTaHUS
pacTteHuit», «KpoBEHOCHBIE CHCTEMBI MIO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE ruapeD», «CTpocHHE
I1aHapun», «BHyTpeHHee cTpoeHue noxzaeBoro uepss», «HepBHas cuctema pouio», «HepsHas
cucTeMa Jrymkn», « HepBHas cucrema npecmsikaromuxcs», «HepBHas cuctema ntuny, «HepBHas
crcTeMa MIIeKONMTaromux», «HepBHas cucrema yenoBekay, «Pedexcy.

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpPENapaThl OJHOKJIETOYHBIX OpPIaHU3MOB,
MHUKpOIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKLIMHM HACEKOMBIX, MIJIOKOXKHX, KMBBIC
9K3EeMIUIIphl KOMHATHBIX PAacTeHUH, repOapuu pacTeHUH pPa3HbIX OT/ENOB, BIaKHbIE MpenapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX YXUBOTHBIX, CKEJIET YEJIOBEKA,
o0opy0BaHuE JJIsl IEMOHCTPALMKM IIOYBEHHOIO U BO3YIIHOTO MUTaHUS PAaCTEHUH, paclleIUICHUs
KpaxMmana M OelIKOB Moj JeiicTBueM (pepMeHTOB, 000pylOBaHHUE AJS JEMOHCTPAILMH OIBITOB IO
U3MEPEHUIO JKU3HECHHOW €EMKOCTH JIETKMX, MEXaHHW3Ma JbIXaTEIbHBbIX JBWKCHHWM, MOJEIU
TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopnas padora «/3yueHue TkaHel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHel )KMBOTHBIX.

Jlaboparopnasi padora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTAaHU3MOB

®opMBI pa3MHOXKECHHUSI OPTaHU3MOB: Oecroyioe (BKJItoUas BET€TaTUBHOE) M MOJ0Boe. Bumbl
0€ecI0JI0ro Pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYJISILMA, (GparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pazmHoxenue. ITonoBele kieTku, ninu rameTsl. Meitos. Craguu meiiosa. [loBenenue
xpoMocoM B Mero3e. KpoccuHrosep. bruosornueckuii CMbICI Meio3a U OJI0BOro npouecca. Mernos
U €r0 MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoabieBoe pazutue. ['ameroreHes y x«uBoTHbIX. [losoBble xene3pl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOIOBBIX KIETOK.

OmnogoTBOpeHHe M SMOpPHUOHAIIBHOE pa3BUTHE JKUBOTHBIX. CrnocoObl OIUIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOJIOTHS — HayKa O Pa3BUTUHU
opranusMoB. Mopgozcenez — o0na u3z enaguvix npoobrem smopuonoeuu. Konyenyus mopgozenos u



mooenu mopghocenesa. Ctanuu SMOpUOTeHe3a KUBOTHBIX (Ha mpumepe nsarymku). poOrnenue.
Tuner apoOnenusi. [emepmunuposannoe u Hedepmunuposannoe oOpobnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMNX. 3apOJIBIIICBhIC JUCTKUA (TaCTPYJISILINS).
3akjaJka OpraHOB W TKAaHEM M3 3apOABILIEBBIX JIMCTKOB. B3anMmHOe BiMsHME dacTel
pa3BUBaroIIerocs 3apojplia (3MOpHOHaIbHAs MHAYKIM). 3aKjiajKa IUIaHa CTPOCHUS >KUBOTHOTO
KaK pe3ysibTaT HepapXHueCKUX B3aHMMOACWUCTBUI TeHOB. BiusHue Ha >MOpHOHAIBHOE Pa3BHTHE
Pa3IMyYHbIX (PAaKTOPOB OKPYXKAIOIIEH cpeabl.

PocTt u passurue xuBoTHbIX. [locTamMOproHanbHbIN niepuo. [Ipsmoe u HempsiMoe pa3BUTHE.
PazButne ¢ meramopdo3om y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. bHojormueckoe
3HaYEHUE NPSIMOI0 M HENpSMOro pa3BUTHUS, UX pacCIpoCTpaHEHHWE B mpupoje. Tumsl pocrta
AKHUBOTHBIX. DaKTOPBI PETYSALUU POCTAa KUBOTHBIX U uenoBeka. CTaguu MocTIMOPHOHAIBHOIO
pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuoabl oHTOreHesza yenoBeka. CTapeHHME M CMEpPTh Kak
OMO0JIOTHYECKHE TIPOLIECCHI.

Pasmuoxenune u pazputue pacreHuil. 'ametrodur u cnopodur. Meiio3 B )KU3HEHHOM IHMKIIE
pactenuii. O6pa3oBaHue CIOp B mporecce Meiosa. ['lamerorene3 y pacreHuid. OMIog0TBOPEHUE U
pa3BUTHE pPACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3Mbl PETyJIsLUN OHTOTE€HE3a Y PAaCTEHUH U )KMBOTHBIX.

JdemMoHcTpanuu

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

Tabmumsl u cxembl: «BereratuBHOe pasMHOXKEHHE», «THUIBI Oecroloro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIAMUIOMOHAbI», «Pa3MHOKEHUE 3BIIICHBDY, «Pa3MHOXKEHUE THAPB, «Menos»,
«Xpomocombl», «['amerorenesy, «CTpoeHre SIMIEKIETKA U criepMaTo3ouaay, «OCHOBHbIE CTaauu
oHTOreHe3a», «lIpsamoe u HenpsiMoe pa3BUTHEY, «Pa3BUTHE MaliCKOro *KyKay, «Pa3Butue capanumy,
«Pa3BuTHe nArymkun», «J{BolHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHuil», «CTpoeHHne cemsiH
OHOJOJIBHBIX U JIBYJOJIBHBIX PACTCHUI», « KM3HEHHBIN LUK MOPCKOW KaIlyCTbD», «KM3HEHHBIN
LUK MXa», « KU3HEHHBIN LMK MTAOPOTHUKA», « KU3HEHHBIN IIUKI COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MMKpOIpenaparbl SHIEKIETOK M CHepMaTo30M]I0B,
Mozenb «L{UKT pa3BUTHS JISTYIIKIY.

Jlabopatopnasi padora «l3yueHue CTpOeHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

IIpakTuyeckass padora «BpIsiBI€HHE MPU3HAKOB CXOJCTBA 3apOJBIILIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGopaTopHas paGora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHN3MOB

Hcropust craHoBieHHs U pa3BUTHUS TeHETUKH Kak Hayku. PaGotel I'. Menaens, I'. ne ®@pusa,
T. Moprana. Ponb oreyecTBeHHBIX YU€HBIX B pa3BuTuu reHetuku. Padorsr H. K. Konsrosa, H. 1.
BaswmioBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. dununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHUYECKUE MMOHATUS U CHMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHBIC
TEHbl, aJbTEPHATUBHbIE NPHU3HAKH, JIOMHUHAHTHBIA M PELECCUBHBIM MpU3HAK, TOMO3HIOTa,
reTepo3uroTa, 4ucTas JIMHUA, THOpHUAbI, reHoTur, ¢eHoTun. OCHOBHBIE METOJIbI TE€HETHKHU:
TUOPUA0TOTHUECKUNA, TUTOJIOTUUYECKHM, MOJIEKYIISIPHO-T€HETHUYECKHIA.

JdemoncTpanuu



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

TabOmuis! u cxembl: «MeTo bl TeHETUKIDY, «CXEMbI CKPELIUBAHUS.

JlaGopaTopnas padora «/lpo3oduna kak 00bEKT FTeHETHUECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemnuBanue. [lepBolil 3axkoH MeHens — 3aK0H eIMHO00pa3usi THOPUIIOB
nepBoro nokosieHud. [IpaBuno nomuuHupoBanusa. BTopol 3akoH MeHnens — 3aK0H pacuierieHus
npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTUOPUTHOTO CKpeluBaHus. [ MmoTe3a 4uCTOTh ramer.

AHanusupyrouiee ckpeuBanue. [IpoMexyTounblil xapakTep HaciaenoBaHus. Paciueruienue
MIPU3HAKOB TP HETIOJTHOM JIOMUHHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. Tpetuii 3akoH MeHeNns — 3aK0OH HE3aBUCUMOTO HACJIeIOBAHUS
mpu3HakoB. Lluronoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBaHue npuszHakoB. Paboter T. Moprana. CreruieHHOe HaclieZOBaHUE
T€HOB, HAPYUIECHUE CLIETUICHUS MKy Ff€eHaMH. XpOMOCOMHAsi TEOPHUS HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHW3M OIpPEAENICHHUs M0Jia. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHblii mon. ['eHeTndeckass CTPyKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C I1OJIOM.

l'enotun kak wenoctHas cucteMa. [lmedoTponuss — MHOMXECTBEHHOE JCHCTBHE TEHA.
MHOXECTBEHHBIN ~ajienu3M. B3anMoneicTBue HeayulelbHbIX Te€HOB. KOMILIEMEHTapHOCTD.
Onucrtas. [lonumepus.

['eneTnyeckuil KOHTPOJb Pa3BUTHS PACTEHUM, JKMBOTHBIX U 4YEJIOBEKa, a TaKke
(PM3HOIOTHYECKUX TPOIIECCOB, MOBEACHNUS U KOTHUTHBHBIX (pyHKIMH. ['eHeTHUECKHe MEeXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35SUH — MapasuT» U «XO3IUH — MHUKPOOHOM.
I'eHeTnyeckue acmeKkThl KOHTPOJSI U W3MEHEHHS HACJIEICTBEHHON HH(OpMAIMKM B TMOKOJICHHSX
KJIETOK U OpPTaHU3MOB.

JdemoHcTpanuu

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

Tabmumsr 1 cxemsl: «IlepBbiif U BTOpol 3akoHbl Menaens», «Tpetuii 3akoH MeHnens»,
«Ananuzupymoliiee ckperuBanue», «Hemnomnoe mpomunupoBanue», «CLEMJIEHHOE HACJEIOBAHHE
MpU3HAKOB y npo3odmisly, «['eHetnka nona», «Kapuorun venosekay, «Kapuotum apo30oduiib,
«Kapuotun nruns», « MHOXKECTBEHHBIN aJlenn3My», « BzanMmoaeicTBre reHoBy.

O6opynoBaHue: MOJAETb ISl JEMOHCTpAIMM 3aKOHOB €IWHOO0Opa3usi THOPUAOB MEPBOTO
MOKOJICHUSI W pAaCUICIUICHUS TMPU3HAKOB, MOJEIb MJI1 JEMOHCTpAlMM 3aKOHAa HE3aBUCHUMOTO
HACJICIOBAHUSL NPU3HAKOB, MOJENb ISl JIEMOHCTpPAUMU CUCILNICHHOTO HACJIEIOBAaHUS NPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «Jlpozoduiay.

IIpakTnueckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIAHOIO CKPEIIUBAHUA Y
Tp030(UITBD).

IIpakTuyeckass padora «M3ydyeHne pe3ynbTaTOB JUTHMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

B3aumopneiictBue reHotuna W cpensl npu  (popmupoBaHuM (eHoTHna. M3MEeHUYMBOCTH
npu3HakoB.  KadecTBeHHbIE W KOJIMYECTBEHHBIC  NPH3HAKH. BUIBI  W3MEHYHUBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.



MomudukanoHHas M3MEHUYUBOCTh. Ponb cpenbl B (popMHUpPOBaHUM MOJU(PHUKAIIMOHHON
n3MeHunBocTd. Hopma peakumm npusHaka. Bapuannonsslii psa ¥ BapuanuoHHas kpusasd (B.
Horanncen). CroiicTBa MOAM(UKAITMOHHOW H3MEHYHBOCTH.

l'enHoTunnueckass u3MeHUMBOCTh. (CBOICTBA TEHOTUIIUYECKOW HW3MEHUYMBOCTH. Buabl
TCHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATHBHASI, MyTaIllHOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTH. POJh KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUM T€HETHYECKOTO pazHooOpa3us B
npezeax OJHOrO BHU/A.

MyTtanmonHasi HM3MEHYUBOCTh. Buasl MyTaiuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAHHBIC MYyTalld. SAepHbIE W IUTOIUIA3MATUYECKHE MYTAIlUH.
CoMatuueckre W TMOJOBbIe MyTaruu. [IpuuuHBI BO3HUKHOBEHHUs MyTamuil. MyTareHbl U HX
BJIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTO Ipolecca. 3aKOH TOMOJOTHMYECKHX
psnoB B HacienctBeHHoW w3MeHunBocTd (H.M. BaBunoB). BaesnmepHas W3MEHYHBOCTh H
HAaCJEACTBEHHOCTD.

Onucenemuka u SNUCEHOMUKA, POIb INULEHEMUUECKUX (HAaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmumslt u  cxembl: «Bumbl u3MeHuuBocTHY», «MoauduKanMoHHAs HW3MEHUYUBOCTHY,
«KomOuHaTHBHAs M3MEHUMBOCTBY, «Meio3y», «OmrogoTBopenney», «I'eHeTnueckue 3ab0IeBaHUS
yesoBeKay, « Buapl myranuing.

O6opynoBanue: >KUBbIE M TrepOapHbIe SK3eMIUIIPHl KOMHATHBIX pPAaCTCHUH, PHCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHYHBOCTH.

JlaGopaTopnass  padora  «lccienoBaHne — 3aKOHOMEpPHOCTEH  MOIUDUKAIIMOHHOM
n3mMeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUallMOHHOW KPUBOID.

IIpakTnyeckas padora «MyTauuu y Apo30(huiisl (Ha TOTOBBIX MUKPOIIPETIapaTax).

Tema 14. I'eHeTHKa Ye0BeKa

Kapuotun uenmoBeka. MexayHapoaHas mOporpaMma HCCIEJOBaHUS TE€HOMa 4eJIOBEKa.
MeTonpl M3Y4YeHHS TCHETHKH 4YEJIOBEKA: T'CHEAOTUYCCKUH, OJM3HEIOBBIN, TUTOTCHETHYSCKUM,
MONYJIAIIMOHHO-CTATUCTUYECKUN,  MOJEKYJSIpHO-TeHeTHUeCKuid. COBpPEMEHHOE  OIpeJIesieHHE
TE€HOTHIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nmomombto [I1P-
aHanu3a. HacrnenctBeHHsle 3a0oeBaHus 4enoBeka. [ eHHbIE M XpOMOCOMHBIE OOJIE3HH YelOBEKa.
bone3nn ¢ HaciaeACTBEHHOM MPENPaACIIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOM TEHETHKU B
MPEIOTBPAIICHUN W JICYCHWH TEHETUYECKUX 3a00JeBaHUN uYenoBeKka. MeanKo-TeHEeTUYECKOe
KOHCynbTHpOBaHHE. CTBONOBBIC KJIETKU. [IOHATHE «T€HETHYECKOTO Tpy3ay. DTHYECKHUE ACTICKTHI
WCCIIEIOBaHMM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEILHOCTH YENIOBEKa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKPY’KAOIIeH cpelpl. ['eHeTnyeckast mpeIpacioyioKEeHHOCTh YeIIOBEKA
K MaTOJIOTHSM.

JdemoHcTpanuu

Tabmumer u cxembl: «Kapuotunm denmoBeka», «MeTOOpl WM3Y4YCHHS] TEHETHKH YEJIOBEKay,
«I"eneTnueckue 3a00J€BaHUS YETOBEKAY.

IIpakTnueckasi padora «CocTaBl€HHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB



JlomecTukanuss M celeKUMs. 3apoXACHHME CeJNeKUMH M jaoMecTukauuu. Yuenue H. U.
Bagunosa o LleHTpax MpouCXOKIeHHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexnmu B
CO3/JaHUU COPTOB PACTCHUU M NOPOJ KUBOTHBIX. CopT, mopoza, mraMM. 3aKOH I'OMOJIOTHYECKHUX
pAIOB B HacieACTBEHHOW u3MeHunBocTH H. M. BaBuioBa, ero 3HaueHue i CEJIEKIUOHHOU
paboTHL.

MeTtoabl ceneKIMOHHOW paboThl. MICKyCCTBEHHBIH OTOOp: MacCOBBIM M MHIUBHAYaJbHBIH.
Otanbl KOMOWHANMOHHOW cenekiuu. McneiTanue mpoumsBoauteneii mo moroMctBy. OTOOp 1O
TEHOTHUITYy C MOMOIIBIO OLEHKH (PEHOTHUIIA IOTOMCTBA M OTOOP IO F€HOTHILY C MOMOIIbIO aHAIU3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEeJICKIMOHHOM paloThl. PaguanuoHHBIA U
XUMHUYECKMH MyTareHe3 Kak MCTOYHHMK MyTaluuil y KyJbTypHBIX (OpM OpraHu3MOB.
Hcnonp3oBaHne TeHOMHOTO PeJakTUpOBaHUs U MeToJoB pekomMOuHaHTHEIX JITHK nns nmomydenuns
HCXOJHOIO MaTepuaa sl CEEeKLHUU.

[lonyuenne  monuruionzoB.  BuyrpuBumoBas  ruOpuamsauus.  bauskoponctBeHHOe
CKpelIMBaHue, WM HHOpuAKHT. HepoacTBeHHOe cKkpelnBaHue, Uiau ayTopuauHr. ['ereposuc u ero
npuunHbl. Mcnonb3oBanue rerepo3uca B cenekuuu. OtganéHHas rubpuausanus. Ilpeononenue
Oecruiofus MEXBUIOBBIX THOPUAOB. JIOCTMIKEHUS CENEeKIMU PACTCHUN M KUBOTHBIX. «3enénas
Dpesonoyusy.

CoxpaHeHre M H3Y4YCHHME T'€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M HUX JUKUX
poauueil Uid CO3/laHusl HOBBIX COPTOB M TMOPHJIOB CEJIbCKOXO3AHCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue U ynpaeieHue 2eHemudecKuMu pecypcamu CenbCKOXO3AUCTNEEHHBIX U NPOMbICIO0GbIX
JHCUBOMHBIX 6 YEAX YIIYUULEHUS CYUECMEYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM
yucie ¢ NpuUMeHeHuem COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUL, Nepedosvblx uoell U
NepCcneKmueHbIX MexXHON02UIL.

JdemMoHcTpanuu

IToprpersr: H. U. BaBunos, Y. B. Muuypun, I'. /[. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Acrtaypos, H. bopinoyr, /1. K. bensies.

Tabmuuel u cxembl: «L[eHTpBI MPOUCXOXKIEHUS U MHOrooOpas3usi KyJIbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTMUECKHUX PSJAOB B HACJIEJICTBEHHOM HW3MEHUYMBOCTH», «METONbl CENEeKIUN»,
«Otnanéunas Tudpuan3anus», «MyTareHesy.

JlaGopaTtopnasi pabdora «l3ydeHue COpPTOB KYJbTYPHBIX PACTEHHWU M TOPOJ JTOMAIIHHX
KUBOTHBIX».

JlabopaTropHnasi padora «/3yueHrne METOIOB CEJIEKITUU PACTCHHID.

IIpakTnyeckas padora «IIpuBuBKka pacTeHuin».

Ikcekypeust «OCHOBHBIE METOABI U JIOCTH)KEHUS CEJEKLUMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHbIM Yy4YacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJIOTUS U CHHTETHYECKasi 0M0JI0THA

OOBbeKTbl, HUCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHblE U TKAaHEBbIE KYJIbTYPHI,
MHUKPOOPI'aHU3MBI, HMX XapaKTepUCTUKA. TpagulMOHHAs OMOTEXHOJNOIMsA: XJeOoleueHue,
MOJTyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOHENIHE. MukpoOuonornueckuii cunre3. OOBEKTHI
MUKpOOHOJIOrnyecKux TexHosaoruil. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMUHOB.

Cozpanne  TEXHONOTMM M HMHCTPYMEHTOB  LEJICHANPABICHHOIO  W3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO MOJIyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB, COAECPKAIINUX HE
BCTPEYAIOIIUECS B TPUPOJE OMOCUHTETUUECKUE TTYTH.



Kineroynas unxeHepus. MeToapl KyJbTypbl KIETOK M TKAHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckas TuOpuaM3anus W coMaThdeckwii smOpuoreHe3. lcmonp3oBaHue
rarjionJIoB B CEJIICKUUU pacTeHuul. [lomyuenue MoHoOKIOHANbHLIX aumumen. Mcnoavzosanue
MOHOKNOHANbHBIX U NOMUKIOHAIbHBIX anmumen 6 meduyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIMs AWLEKIETOK U KIOHUPOBAHME KUBOTHBIX. METOJ TpaHCIUIAaHTALUU sIep KIETOK.
Texnonocuu  0300po6aeHUsl,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAsl M TE€HHas MHXKeHepHs. VICKyCCTBEHHBI CHHTE3 T'€Ha M KOHCTPYHpPOBAHUE
pexombunanTHeix [IHK. Cozdanue mpamnceennvix opeanuszmog. JIOCTHKEHUS W TMEPCICKTUBBI
XPOMOCOMHOM U T€HHOM MH)KEHEPUU. DKOJIOTHUECKHE U AITUYECKHUE TPOOJIeMbl T€HHOW NHKEHEPUH.

Menununckue oOuorexnosioruu. [loctrenomuas nudposas meaunmna. [1LP-auarnocruka.
MeTabonoMHBINM aHAJIW3, TEHOICHTPUUECKUI aHAINU3 MPOTEOMa YeNOBeKa ISl OLEHKU COCTOSHHUS
€ro 370poBbi. Vcnonab30oBaHKWE CTBOJIOBBIX KiIeTOK. TapretHast Tepanus paka. 3D-Oumonmxenepus
JUIs pa3paboTKU (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHus KOMILIEKCHBIX
TKaHEeW COuYeTaHHMEeM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHUHTA U cKapOIIMHTa ISl perIeHUS
3a/1a4 NEPCOHAM3UPOBAHHON METULIMHBI.

Co3naHue BEKTOPHBIX BaKUMH C IeNbI0 oOecreyeHuss KOMOWHUPOBAHHOM 3alUThI OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJIEKYJSIPHBIX MexaHU3MOB ¢yHKiuoHupoBanus PHK-
CoJIep>KallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHuUs YETTOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuue! u cxemsl: «Vcronb30BaHEe MUKPOOPTaHU3MOB B IIPOMBIIIIJIEHHOM IPOU3BOJICTBEY,
«Kiterounas uHxxeHepus», «l 'eHHast UHKEHEPUS».

JlabopaTropHnasi padora «/3yuenrne 0ObeKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llomyueHne MOJIOUYHOKHUCIIBIX IPOAYKTOBY.

IKCKypeust «bHOTEXHONIOrUs — Ba)KHEWIIasi MPOM3BOAMTEbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOIOTUYECKOE TIPOU3BOICTBO)».

11 KUIIACC

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJTIIHOHHBIX NIPEACTABJICHUA B OH0JIOTHHI

OpommonionHas teopust Y. lapsuna. [Ipennocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U
Hay4Has aesaresnbHocTh Y. /lapBuHa.

JIBuoKkymiue cuiibl 3Bosmonuu BuaoB o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh PA3MHOKEHHUS
OpPraHU3MOB, HACJEJICTBEHHas M3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAHUE, ECTECTBEHHBIM U
WCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetndeckoir Teopun dBomronuu (CTD). HelitpanbHas Teopus BOIOIHH.
CoBpemMeHHas HBOJIIOLIMOHHAs Ouojiorus. 3Hau€HHWE 3BOJIOLMOHHON TeOopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHON 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 1 cxembl: «Cucrema >xuBoil mpupoasl (mo K. JluaHero)», «JlecTHuIa >KUBBIX
cymectB (1o Jlamapky)», «Mexanusm (HopMUPOBaHHS MPUCTIOCOOICHUN Y PACTCHUN U KUBOTHBIX
(no Jlamapky)», «Kapra-cxema mapuipyra nyremectBust Y. Jlapsuna», «Haxonku Y. J{apBunay,
«Dopmbl 00pbOBI 3a cyiecTBoBaHue», «I[loponabr romybeit», «MHoroodpasue KyabTypHBIX (opM
KamycTo», «[lopoapl goMammHMX KUBOTHBIX», «Cxema o0pa3oBaHUs HOBBIX BHUIOB (mo Y.



HapBuny)», «Cxema COOTHOILICHUS [BIKYIIMX CHJ 3BOJIOIUNY», «OCHOBHBIE TMOJOXKECHUS
CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLUS U €€ Pe3yJIbTaThl

[lonynsanus kak »dneMeHTapHass eauHuua 3Boaronnu. COBpPEMEHHBIE METOMBl OLIEHKH
TEHETHYECKOT0 Pa3HOoO0pa3us M CTPYKTYpPbI MOMynsiuid. M3MeHnenue reHoQoHAa MOMYJISIUA KaK
2JIEMEHTAapHOE D3BOJIIOLMOHHOE SBJIEHME. 3aKOH TIeHeThdeckoro pasHoBecus Jlx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DaKTOphl (IBMXKYILME CHJIBI) SBOJIIOLMH. MyTalMOHHBIM  mpolecc.
KomOunaTtuBHas u3MeHUMBOCTh. J[pelid) reHoB — ciyyaiiHble HeHanpaBIeHHbIE U3MEHEHUSI YaCTOT
ajutenedt B momymsiuax. D¢dekT ocHoBaTens. Dggexm Oymoviriounozo eopaviuika. Cuudicenue
2eHeMU4ecK020 pazHoodpaszus; npuduHvl u cieocmeus. Ilposenenue s¢ghgpexma Opetigha 2enog
oonvwux u  manvlx nonynayuax. Mwurpamun. M3omsanus  nomynsauuil:  reorpaduueckas
(mpocTpaHCTBeHHAs1), OMoIoruyeckas (pernpoayKTUBHAS).

EctectBennblit 0TOOp — Hampasistonmil pakrop 3Bosounu. PopMbl €CTECTBEHHOTO 0TOOpA:
JOBIDKYIIMK,  CTAOWJIM3UPYIOIIWM,  pa3peiBaromuii  (au3pyntuBHblA).  [lomoBoit  oTOOp.
Bo3HuKHOBEHNE 1 HBOJIIOLUS COLIMATIBHOIO MOBEACHNUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh OpPraHM3MOB KaK pe3ysbTaT MHUKPOIBOJOLMHU. Bo3HUKHOBEHHE
MpUCIIOCOOIeHUH Yy opraHu3MoB. ApoMopdo3bl u nanoagantauuu. [Ipumeps! npucnocoOneHuii y
OpraHusmMoB:  Mop¢osoruueckue,  (U3NOJOTHYECKHEe,  OHMOXMMHUYECKHE,  IOBEJECHYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bupn, ero kputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKpPOIBOJIOLMU.
Wzomsumst — kmodyeBod  (akrop BumooOpasoBanus. Ilyth um  cmocoObl  BHI000pa3oBaHUs:
ajutonatpudeckoe  (reorpaduueckoe),  CHMIATPUYECKOe  (DPKOJIOTHYECKOE), «MTHOBEHHOEY
(monumuionn3anus, rudpuau3anys). JIuTeaIbHOCTh SBOMIOUOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBaHUS OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponp  sBOmOIMOHHON  OWoOJOrMM B pa3pabOTKe HAYYHBIX METOJOB  COXpaHEHUS
O6uopazHooOpasuss. MUKpPO3BOMIONMA M KOIBOJIOLMSA Iapa3uTOB M HX XO035i€B. MexaHU3MbI
(hopMUpOBaHUS YCTOWYMBOCTU K aHTHOUOTHKAM H CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

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

Tabmuuel n cxembl: «MyTallMOHHas W3MEHYMBOCTHY», «llomynsnuoHHas cTpykTypa BUaa»,
«Cxema mposiBieHuss 3akoHa  Xapau—BaitnOepra»,  «/IBmkymme  CHIBI  SBOJIIOLUNY,
«OKoJoTHYeCcKass H30JSIIMs  TOMYJSIUiA  ceBaHCKoW  Qopenn», «[eorpaduyeckas wu30IALUSA
JMCTBEHHMIIBI CUOMPCKOW M JMCTBEHHUIIBI NAaypcKoi», «IlomysisiiMOHHbIE BOJIHBI YHCICHHOCTU
XUIIHAKOB W JKepTB», «Cxema [eWCTBHsS €CTECTBEHHOro oroopa», «®Dopmbl OOpbOBI 3a
CYLIECTBOBaHHEY, «MHaycTpuanbHbli MEJIaHU3M», «Kussie HCKOIIaeMbIe,
«ITokpoBUTENBCTBEHHAs OKpacka KUBOTHbIX», «lIpenympexnaromas oxpacka KHBOTHBIXY,
«Dusnonoruueckue agantanun», «lIpucrnocoOneHHOCTh OpPraHu3MOB M €€ OTHOCUTEIbHOCTDHY,
«Kpurepun Buna», «Bunel-gBoitnuku», «CTpykTypa Buga B 1npupoge», «CrocoObl
BU0oOpazoBaHus»,  «l'eorpapuueckoe  BUHOOOpazoBaHME  TPEX  BUIOB  JIAHABIIIEH,
«DKOJIOTHYECKOE BHI000pa3oBaHME BHIOB CHHML, «[lomummonasl pactenuity, «KamycTHo-
peAeyHbIi THOPUIY.

OO6opynoBaHue: repOapuu pacTeHUi, KOJJIEKIMM HACEKOMBIX, 4ydeja NTULl U 3Bepeil ¢
IpUMEpPaMU Pa3IMYHBIX MPHUCIOCOOJIEHUM, dydena NTUI U 3Beped pasHbIX BUIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.



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

Jlabopatopnass paGora «IIpucnocoOneHuss OpraHM3MOB W HMX  OTHOCUTEJIbHAs
1IEeTIECO00PA3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEHHE BUAOB M0 MOPPOIOTHIECKOMY KPUTEPHUIO).

Tema 3. Makpo3BoOLHA U €€ pe3yJIbTaThl

MeTtoapl U3ydeHUs: Makpo3BOIrOLMH. [laneoHTONOrMYecKre METOAbl M3YYEHHUs SBOJIOLUU.
[lepexonnbie Gopmbl U GUITOTEHETUYECKUE PSIJIbI OPTAaHU3MOB.

buoreorpaduyeckue meroap! uydeHus sBomonun. CpaBHeHne (Gaopsl U GpayHbl MATEPUKOB
1 ocTpoBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKN U PEITUKTHL.

OMOpPHOIOTHYECKUE U CPAaBHUTEIBHO-MOP(POIOTUYECKUE METOJbl H3YyYEHUS HBOJIIOIMH.
'eHeTnyeckue MeXaHU3Mbl 3BOJIOLUU OHTOTEHE3a M TOSBJICHHUS 3BOJIOLMOHHBIX HOBIIECTB.
['omonornyHbple M aHaJOTrMYHBIE OpraHbl. PylMMeHTapHbIE OpraHbl W aTaBU3Mbl. MOJEKYJISApPHO-
TeHEeTHYECKUE, OMOXMMUYECKHE 1 MAaTeMAaTHYEeCKUE METOJIbl M3Y4EHUs SBOJIIOLUHU. ['OMOIOrHYHbIe
reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PUIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLIMSI TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuiIa) dBoonnH. [Ipunyun cmenwvt gyuxkyuii. HeodpatumocTtsb
3BOJIOLUMU. AJlanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOLINH.

JdemoHcTpaunu

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

Tabmuubl 1 cxeMbl: «DHIOTEHETHYECKUN PsIT JIOMAIN», «APXEONTEepUKC», «3Bepo3yoObie
smepb», «Cteronedansy, «Punnoputs», «CeMeHHBIE NANMOPOTHUKWY», «buoreorpaduyueckue
30HbI 3emin», «Jlpefid koHTHHEHTOB», «PenukTel»y, «HauanbHble cTaguu 3MOPHOHAIHHOTO
Pa3BUTHUS TIO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHYHBIE U AHAJOTWYHBIE OPraHb», «PynuMeHTHI»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAaOOpHI 4YelOBeKa M IIUMMaH3e», «[JaBHbIE HampaBlIeHUS
IBOJIIOLIUIY, «OO01II1e 3aKOHOMEPHOCTH HBOJTFOLII.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB OPIraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJOTHYHBIX, PYAMMEHTApHBIX OpPraHOB W AaTaBU3MOB, KOJUIEKIIMH
HaCEKOMBIX.

Tema 4. [IponcxoxaeHue u pa3BuTHe :KU3HU HA 3emJie

HayuHple TUNOTE3bl MPOUCXOXKACHUS JKU3HM Ha 3emiie. AOHOreHe3 W MaHCIEpMHUs.
JloHayuHble TpEACTABICHUS O 3apOXKICHUM JKU3HM (KpeaunoHH3M). [umore3a MOCTOSHHOTO
camMo3apoKJIeHus KU3HU U €€ onpoBepkeHue oneltaMu @. Penu, JI. Cnamnanuanu, JI. IMactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHoBHbIE 3Tamnbl HeOpraHudeckoi 3postonuu. Ilnanerapnast (reosoruyeckasi) BOJIIOLMS.
XuMmuyeckasi 3BOJIOLUS. AOUOTEHHBIM CUHTE3 OPraHUYECKUX BEIECTB U3 HeopraHndeckux. OnbIT
C. Munnepa u I'. FOpu. Ob6pazoBanue nonumepoB uz MoHoMepoB. KoanepBatnas runoreza A. U.
Omnapuna, runore3a nepsuyHoro Oynpona JIx. XonneitHa, reHeTnueckas rumoresza I'. Mémnepa.
PubGoszumser (T. Yek) m rumoresa «vmpa PHK» V. I'mnbGepra. dopmupoBanme memOpan u
BO3HHUKHOBEHHE POTOKJIETKH.

HUcropus 3emnm u  wmertonbl €€ wu3ydeHus. lckomaemble OpraHMYECKUE OCTATKH.
I'eoxpononorust u e€ wmeroapl. OrtTHocuTenbHAass W aOCOMIOTHAsE  T€OXPOHOJOTHS.
['eoxpoHoornueckas mKaa: 30Hbl, 3pbl, IEPUOJBL, FTOXH.

HauanbpHpie 3Tanbel opraHudeckoil sBomtouud. [losiBieHMe W 3BOJIONMS TMEPBBIX KIIETOK.
Oponrorust  Merabonu3Ma. Bo3HHMKHOBeHHE TMepBbIX d3kocucTteM. COBpeMEHHbIE MHKpPOOHBIE
OHMOTUIEHKH KaK aHAJIOT MepBBIX Ha 3emiie coodmiecTB. CTpoMatonutsl. [IpokapruoThl 1 3YKapHOTHL.



[Ipoucxoxaenne sykapuoT (cUMOMOTeHe3). DBOJIOIHOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne  MHOTIOKJIETOYHBIX  OpraHM3MOB.  BO3HUKHOBEHHWE  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tarnbl IBOJIOLUH BbICIINX pacTeHHi. OcHOBHBIE apoMopdo3bl pacTeHHi. Brixoa
pactenuit Ha cymy. [losiBleHue CHOpPOBBIX pacTeHUM M 3aBoeBaHME WUMHU cymiu. CeMeHHbIE
pactenus. [IpoucxoxaeHnue NBETKOBBIX PACTEHUMN.

OcHOBHbBIE 3Tallbl HBOJIIONUHM KUBOTHOTO MHpa. OCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBble XOpaoBbIe
*KUBOTHBIE. JKU3Hb B BOjEC. DBONIONMS MO3BOHOYHBIX. [Ipomcxoxknenne ampuOuil U penTHITHIA.
[IpoucxoxaeHne wmiekonuTaroumx ©u nTUI. [IpuHnmn xaoueBoro apomopdoza. OcBoeHHe
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazpuTue xu3HM Ha 3emile MO 3paM U MEPHOJIaM: apxeH, MPOTepO30M, Majueo30i, ME3030M,
KaiiHO30HM. OOImas XxapakTepuUCTUKa KiIMMaTa U reojIorHUecKux mporeccoB. [losBienue u pacuser
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHUS M BIUSHUE Ha Ta30BbIil COCTaB
aTMocQepBhl.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKHE KpHU3UChl mpouwioro. IlpuumHbl M cineacTBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH 3KOJIOIMYECKHi KpH3UC, ero ocobeHHoctu. [Ipobnema
COXpaHeHHus OrMopa3zHooOpas3us Ha 3emiie.

CoBpemeHHast cucTeMa OpraHuyeckoro mupa. [IpuHIMNBI KiIacCH(PUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Tlactep, Y. Y. Meunukos, A. U. Onapun, JIx.
Xonpnewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpsl u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. [lacTepa mo m3yueHUro
camo3apoxkJeHust kn3Hu», «Cxema ombita C. Mwmepa, I'. HOpu», «Otanel HeopraHuueckon
3BOIIOLHMNY», «l'eoxpoHosornyeckas wmkana», «HaganpHble 3Tambsl OPraHMYECKOM HBOIIOLUANY,
«Cxema 00pa3oBaHHs dYKapHOT MyTEM cuMOHoreHe3ay, «Cuctema >KMBOM Mpupoasy, «CTpoeHne
BUpyca», «Apomopdo3bl  pacteHuid», «Punmodute», «OTHOKIETOYHBIE  BOJOPOCIH,
«MHOTrOKJIETOUHBIE BOJOPOCINY, «Mxu», «IlanopotHuku», «I'onoceMeHnHble pacTeHus», «Oprasbl
[[BETKOBBIX pacTeHHid», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApoMOpQO3bl KUBOTHBIXY,
«IIpocreiimmey, «Kumeuynononoctaeie», «llnockue uyepBu», «YUneHuctoHnoruey», «PoiObI,
«3emHOBOaHBIE», «lIpecMbikarommecs», «lltuns», «Muexkonuraromue», «Pa3Butue XU3HH B
apXxenuckou spe», «Pa3sBuTHEe )KU3HU B NPOTEPO3OKUCKON 3pe», «Pa3BUTHE KU3HU B MAIECO30MCKOU
ape», «Pa3Burhe KU3HM B ME3030MCKOM dpe», «Pa3BuTue JKM3HM B KaHHO30MCKOH 3pey,
«CoBpeMeHHasi CUCTEMa OPraHHYeCKOro MUPay.

O6opynoBanue: repoapuu pacTeHUN Pa3UYHBIX OTIENIOB, KOJUIEKIIMH HACEKOMBIX, BIIayKHBIC
IpenapaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUM HIJIOKOKHUX, CKEJIETHl ITO3BOHOUYHBIX
JKUBOTHBIX, dydesa NTHI] U 3BEpei, KOJUIEKIUN OKaMEHEJIOCTEH, MOJIE3HbIX HCKOMAEMBbIX, MYJISIKH
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupryaabHas JabopatopHasi padora «MoaenupoBanue omnbiToB Mmuuiepa—tOpu mo
M3YyYEHHUIO Aa0MOT€HHOT0 CUHTE3a OPraHUYEeCKUX COSIMHEHHI B IEPBUYHOM aTMochepe».

Jlabopatopnasi pabora «l3yueHne u oOmNHMCaHWE WCKOMAEMBIX OCTATKOB JPEBHHUX
OpraHU3MOB).

IIpakTHyeckas padora «/I3yueHue 0coOEHHOCTEH CTPOEHUS PACTEHUI pPa3HBIX OTAETIOBY.

IIpakTnyeckas padora «/3yyernne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).



Tema S. IIpoucxoxaeHue 4ejj0BeKa — aHTPONOreHe3

Pazgensl u 3agaun anTponosiorud. MeTo sl aHTPOTOIOTHH.

CraHOBJIEHUE TMPEJACTABICHUNM O TMPOUCXOKIACHUU YeJOBeKa. Peluruo3Heie BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

Cxo0ACTBO yenoBeKa ¢ KUBOTHBIMHU. CUCTEMAaTUYECKOE MOJIOKEHUE yesioBeka. CBUIETEIbCTBA
CXOACTBA 4YeNIOBEKA C JKUBOTHBIMHU: CpPaBHUTEIHHO-MOP(OIOTHUECKHEe, SMOPHOIOTHIECKHE,
(buszmonoro-6MoxuMuUIeckue, moseaeHIeckne. OTIHans 4eIoBeKa OT KUBOTHBIX. [IpsiMmoxokneHne
U KOMIUIEKC CBA3aHHBIX C HMM IpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIbHOMN
CUCTEMBI.

JBuxymue cuibl (hakTopbl) aHTpONOreHes3a: Ouosorndyeckue, couuaabble. COOTHOLIECHHE
OMOJIOTMYECKHX M COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE cTaauM aHTpornoreHe3a. PanHue denoBekooOpa3Hble 00€3bsSHBI (MPOKOHCYIBI) U
paHHHE TOHTUABI — OOIIME MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsSH W JIOACH. ABCTPaTONMUTEKH —
JIBYHOTHE TIpeAku JoAel. YenoBeK yMelnblid, MEepBbI€ W3TOTOBICHUS Opyaud Tpyna. Yernosek
MPSIMOXOJISAIIIMN W TIEPBBIA BBIXOJ JtOJeH 3a mpenensl Adpukd. YemoBek renenbOeprckuii —
o0l mpeloK HeaHJEPTaIbCKOTO YeJIOBEKa M YellOBEeKa pasyMHOTo. YenoBeK HeaHIepTalbCKU
Kak BHJI JIFOJEA XOJIOOHOTO KinMara. YenoBek pa3yMHbI COBPEMEHHOIO THIIA, JIEHUCOBCKUU
YEJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenaMu Adpuku. [laneoreHeTnka u najeoreHOMUKA.

DBOJIOIUS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYNSIMSIX YeIOBEKa.
MyTtarnuoHHbIld mporiece U noauMopdusM. [lomynsunoHHbIE BONHBI, Jpeiid TeHOB, MHUTpAIUs H
«a(pdexT ocHOBaTEN» B MOMYISAIUIX COBPEMEHHOTO YE€TIOBEKA.

UYenoseueckue packl. llonartue o pace. bonbimme pacel: eBponeoujHas (eBpasuiickas),
aBCTpasIo-HerpouIHas (PKBaTOpUAIbHAs ), MOHTOJIOWIHAS (a3MaTCKO-aMepHUKaHcKas). Bpems u mytu
paccerneHusl 4yeloBeKa IO IaHere. ENMHCTBO yenoBeueckux pac. Haydynas HecoCTOSTENbHOCTD
pacusma. [lpucrnocoOiieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpYXKaromieil cpensl. BrusHue
reorpaduuecKkoii cpeasl U aperia reHoB Ha MOP(OIOTHIO U (PU3UOIOTHIO YETTOBEKA.

MexauciuiinHapabple  METOoAbl B (u3Mueckod  (OMOJOTHYECKOH)  aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS] aHTPOIIOJIOTUSL U TTAJIEOAHTPOIIOJIOT Y YETOBEYECKUX MONYIIsuil. bruoconuanbsHbie
WCCIIeIOBAaHMSI IPUPOJIBI YesioBeKa. MccneqoBanne KO3BOMIONUN OHOIOTHYECKOTO U COIMAIFHOTO B
YeJI0BEKE.

JdemoHcTpauuu

IToprpersr: Y. apsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubr w  cxembl: «Meroasl  aHTpomojorum», «['OJIOBHOM MO3r  4YEIOBEKay,
«YenoBekooOpa3Hbie 00e3bsHB), «CKENeT dYelloBeKa W CKelleT IUMIaH3e», «PyIuMeHTel u
aTaBU3MbD», «JIBHKyIIME CHJIBI ~ aHTpOIOreHe3a», «OBOJIIOIMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonurek», «YemoBek ymenbli», «UenoBek MpAMOXOAUIUi», «/eHHCOBCKHUII YelOBEK»
«Heanpepransus», «KpoManboHLbY, «IIpenku yenoBeka», «ITanbl BOIIOLUHN Yel0BEKay, «Pacbl
YeJI0OBEKay.

O6opynoBaHue: MYJISKH OKaMEHEIIOCTEH, MPEAMETOB MaTEepPUATBHOM KYJIbTYPHl MPEIKOB
4yenoBeka, penpoAaykiuu (pororpadun) KapTUH ¢ MUDOTOTHISCCKUMH M OMOJICHCKUMU CIOKETaMH
MIPOUCXOXKACHUS 4YeloBeKa, (ororpaguu HAXOJOK HMCKOMAEMBIX OCTATKOB YEIOBEKa, CKelleT
YeJIOBEKa, MOJENIh Yepera 4YeJIOBeKa M deperna IMUMIIaH3€, MOJEIb KUCTH YeJIOBEKa M KHCTH
LIMMIIaH3€, MOJEIH TOPCa MPEIKOB YETIOBEKA.

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



IIpakTnyeckas padora «3ydyeHne 3K0JI0OrHYECKUX aJalTallUi YEIOBEKay.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOLIEHUSAX OPraHU3MOB M HAI0PTraHU3MEHHbIX
CHCTEM C OKpY:Kawuei cpeaou

3apox/ieHue U pa3BUTHE 3K0J0ruM B Tpyaax A. I'ymOonpara, K. ®@. Pynse, H. A. CeBepuona,
3. I'exkenst, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun sxoaoruu. CBs3b 3KOJOTUU C APYTUMU
HayKaMH.

Metonsl skonoruu. I[loneBble HaOMIOAEHHUA. DKCIEPUMEHTHI B HIKOJIOTUU: NPUPOJHBIE U
nabopatopHbele. MojenupoBaHue B 5KOJOTMH. MOHHUTOPHHI OKpY’Karolled cpefbl: JOKaIbHBIMH,
PErHOHANIbHBIN U TTI00AJIbHBIN.

3HaueHUe HKOJIOTMYECKUX 3HAHUM g 4YeloBeKa. ODKOJIOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBa CBsi3eM 4enoBedecTBa € HpuUpoao. POpMHpPOBAHHME OKOJOTUYECKONW KYJIbTYpHl H
9KOJIOTMYECKON TPAMOTHOCTH HACEJICHUS.

JdemMoHcTpauuu

[optpertsr: A. I'ym6oabar, K. ®@. Pynse, H. A. Cesepuos, 3. I'exkkens, A. Tencau, B. H.
Cykaués.

Tabmuuel n cxemsl: «Pa3gensl skomorum», «Metoabl 3konorum», «CxemMa MOHUTOPHMHIA
OKPY’KaIOILEH Cpesbh».

JlabopaTropnasi padora «/3yueHrne METOJI0B YKOJIOTHIYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUSA

Okonorndyeckue (pakTopbl M 3aKOHOMEPHOCTHU uX JeiicTBud. Kiaccuduxanus skonorndeckux
(akTopoB: abMOTHUYECKHE, OMOTHYECKHe, aHTpomoreHHsle. OOIIMe 3aKOHOMEPHOCTH JAEUCTBUS
skosorudeckux ¢akropos. IIpaBwio munmmyma (K. npenrens, FO. JIubOux). TorepaHTHOCTS.
OBpHUOUOHTHBIE U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3KoJOrmyeckuil gaxtop. JleiicTBue pasHBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa HA OPraHu3Mbl. OKOJOTMYECKHE TIpYNIbl PAacTeHUH M KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHaiibHasi posib cBeta. doronepuoausm.

Temmnepatypa Kak d3KoJorudeckuid Qakrop. JleiicTBue TeMrepaTypbl Ha OpPraHU3MBI.
IloiKnnoTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak skonormueckuii Qakrtop. IlpucrmocoOneHuss pacTeHUH K IMOIACPKAHUIO
BOJIHOTO OanaHca. Kimaccudukarusi pacTeHU M0 OTHOIICHUIO K Bojie. [IprcmocoOaeH s >KUBOTHBIX
K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, IOYBEHHAs, IIIyOWHHAs
MO/IIOYBEHHAs, BHyTpUOpraHu3MeHHass. ®OU3MKO-XMMUYECKHE OCOOEHHOCTH Ccpesl OOMTaHus
opranu3moB. [IpucnocoOaeHns OpraHu3MoB K KU3HH B Pa3HBIX Cpeax.

buonornueckue putMmbl. BHemnue u BHyTpeHHHE PUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBI.
[IpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KU3HH.

XKuznennsie ¢opmbl opranusmoB. llonstre o >ku3HeHHOW ¢opme. JKu3HEHHBIE (OPMBI
pacTeHMii: JepeBbsl, KYCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPaBBI.
’Kuznennbie (OpMbI KUBOTHBIX: THIPOOMOHTHL, T€OOUOHTHI, a3pOOHMOHTEL. OCOOEHHOCTH CTPOEHUS
1 00pasa KU3HHU.

buotnueckue dakropsl. Buasl 6MOTHUECKUX B3aUMOICHCTBUNA: KOHKYPEHIINS, XUIITHUYECTBO,
cumbuo3 u ero ¢opmsbl. [lapazutusm, koonepanus, MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyeOHnuecTBo). Herpoduueckue B3ammMopeicTBus (Tormmueckue, popudeckue, hadpuuecKue).
3HayeHne OMOTHMYECKUX B3aMMOJEHCTBMH MJIs CYLIECTBOBAHHUS OPraHHM3MOB B Cpele OOUTaHUS.
[IpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.



JdemoHcTpanuu

Tabmuer u cxembl: «OKoJoruueckue (GaxTopb», «CBETOBOH CHEKTp», «DKOJOTHUECKHUE
IPYyNIBI )KUBOTHBIX 110 OTHOLICHHUIO K CBETY», «TE€IUIOKpOBHBIE >KMBOTHBIE», «XOJOAHOKPOBHBIE
KHUBOTHBIEY, «DHU3HONOTHYECKHE aJanTallud JKUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue putmel», «Ku3HeHHbIe (HOPMBI pacTeHUiD», «Ku3HEeHHBIE (HOPMBI KUBOTHBIXY,
«JKocuCcTeEMa LIMPOKOIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOro seca», «llemm nuranus»,
«XumanaectBoy, «Ilapazutuzmy», «Korkypenmus», «Cumonosy, «KommeHncammuzmy.

OOGopynoBaHue: repbapuu pacTeHUl M IKUBOTHBIX, IPHCIIOCOOJEHHBIX K BIIUSHUIO
pPa3NUYHBIX ~ JKOJOTWYECKHX  (HaKTOpOB, TrepOapuu  CBETONIOOWBBIX, TEHEIIOOWBBIX U
TEHEBBIHOCJIUBBIX pPACTEHUIl, CBETOJIIOOMBBIC, TEHENIOOUWBBIE W TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTteHust, repbapuy U KOJUIEKIUHM TEITOOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMUNBBIX PAaCTEHHH,
yyyega NOTUIL M 3Bepeil, repOapuu pacTeHUil, OTHOCALIMXCS K Turpoduram, kcepoputam,
Me30(uTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUICKIUHU KUBOTHBIX, OOMTAIOUINX B Pa3HBIX
cpenax, repbapuM M KOJUIGKIMM  PACTEHUHM W KUBOTHBIX, OOJaJalolIUX  YepTaMu
MIPUCIIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUH KU3HU, TepOapyu U KOJUIEKLIUU PACTCHUH
U KMBOTHBIX Pa3IMYHbIX KU3HEHHBIX (POPM, KOJUIEKIMU *KUBOTHBIX, YUACTBYIOUIMX B PAa3JIMYHBIX
OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlabopaTropnasi padora «BrisiBiIeHHE TPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO CBETaY.

JlabopaTtopnasi paGora «BbIsBIEHHE TPHUCTIOCOOJICHHH OpPraHW3MOB K  BIIHSHHIO
TEMIIEPATYPBI».

JlaGopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTH PpACTEHHH U3 PAa3HBIX MeECT
oOUTaHUA.

Tema 8. Iko/10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTepUCTUKU mnomymsiuuu. [lomynsanus kak OHonoruyeckas cucrema.
Ponp HeomHOpoIHOCTH cpenbl, (usnyeckux OapbepoB M OCOOEHHOCTEH OMOJIOTMH BHUJIOB B
(hopMHPOBAaHUN TPOCTPAHCTBEHHON CTPYKTYphl momyisinuidi. OCHOBHBIE TOKA3aTeNH MOIYJISLUH:
YHMCJIEHHOCTD, INIOTHOCTB, BO3PACTHAs U IIOJIOBAsI CTPYKTYpa, POKAAEMOCTb, IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUS.

Okojorudeckas CTpykTypa nomymisiuu. OlLleHKa 4YHUCICHHOCTH HNomyssinuu. JluHamuka
nonyysiuu U e€ perymsiuus. buorndyeckuil moreHuuan nonyiasuuud. MoaenupoBaHue JUHAMHUKU
nonynsinuu. KpuBele pocta 4yumcineHHocTH mnomyissnud.  Kpusble BbDKuBaHuUA.  Perymsanus
YHUCICHHOCTH MOMYyJALU: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareru BuioB (r- u K-crparerun).

[lonatue 00 oSKojOrMuYecKoi Hume Buga. MectooOuTanue. MHOTOMepHas MOIETb
skonornyeckod HumM JIx.M. Xarumncona. Pasmepsl skonormyeckod Humd. IloTeHnumansHas u
peanm30BaHHas HUILU.

Bun kak cucrema nomymsinuid. Apeanbl BUAOB. BuIObl M UX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJCHHS U MUTPALIU )KUBOTHBIX. bruosiornueckne nHBa3uu 4y KepoaHbIX
BUJIOB.

JdemMoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuupl 1 cxembl: «IKOJIOIMYECKHE XapaKTePUCTUKU Momyssauun», «lIpoctpaHcTBeHHas
CTpyKTypa mnomymsiuun», «BospacTHele mnupamuasl mnomyiasuun», «CKOpOCTh — 3aceneHus



MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU oOpraHuzmammu», «Mojenb skonormdyeckod Humm Jx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIUHU )KUBOTHBIX.

JlaGopaTopnas padora «IIpucmocoOiaeHus ceMsH pacTeHUN K PacCeIeHUIO.

Tema 9. Jxon0rus cooduecTB. IK0JOrH4ecKue CUCTeMbI.

CooOmiectBa opraHuzMoB. buoneHo3 m ero crpykrypa. CBsA3u MeXAy oOpraHu3MamMu B
OHoIIEHO3E.

DxocucTema Kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIMOHATBHBIE OJIOKH OPTaHU3MOB
B 9KOCHCTEME: TPOIYLIEHThI, KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu
u cetd. A6uotndeckue 010k 3xocucteM. [louBbl U mibl B 3KocucTeMax. KpyroBopot BemiecTs u
MIOTOK SHEPTUU B SKOCHUCTEME.

OcHOBHbBIE TOKa3aTENM SKOCUCTeMBbl. buomacca u mpoayKkuus. DKOJOTHYECKHE MHpPaMUIbI
guceln, OMOMacchl U YHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HampapieHHbIe
3aKOHOMEpPHBIE CMEHBI COO0IeCTB — cyKueccuu. [lepBUYHBIE M BTOPUYHBIE CYKIECCUU U HX
NPUYMHBL.  AHTPOIIOTEHHBIE  BO3JEWUCTBUS Ha  Cykieccud. KiummakcHoe — cOOOLIECTBO.
Bbuopasznoobpasue u moJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKOcucmemvl 03€p U pek. IKOcucmemvl MOpeli U OKeaHos.
Oxocucmemvt myHOp, 1eco8, cmenetl, NyCMulHb.

AHTpPOIIOTEHHBIE ~ AKOCUCTEMBI.  Arpodkocuctema.  ArporeHo3. Paznuuua  mexny
AQHTPOTIOTEHHBIMU U MIPUPOTHBIMU IKOCHCTEMaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas ¢uiopa u ¢ayHa.
CunHaHTpOTHM3aNMs TOPOJICKON dayHbl. bruonorndeckoe U X03siCTBEHHOE 3HAYEHUE arPOIKOCUCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B DKOCHUCTEMAaX.
Ponv rxackaonozo sgpgpexma u 6udos-3ouguxamopos (Kiwouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC HHEPruM U BEUIECTB MEXKAY CMEXKHBIMH SKOCHUCTEMaMH. YCTOWYMBOCTH
OpPraHU3MOB, MOMYJIALMI U 9KOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/1EHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HEHUll  PA3HLIX — MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbL  IKOJLO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTofoJa0rusi MOHUTOPHHIAa €CTECTBEHHBIX H
AQHTPOIIOT'€HHBIX HIKOCUCTEM.

JdemoHcTpanuun

[optper: A. JIx. Tencau.

Tabmumsr 1 cxembl: «CTpyKTypa OHOIIEHO3a», «IKOCHUCTEMA IIUPOKOIMCTBEHHOIO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIUOHAJIbHBIE TPYMIBl OPraHU3MOB B JKOCHCTEMEY,
«Kpyroopor BemectB B 3kocucreme», «llemm nuraHus (nmacTOuinHAs, JETpUTHAs)»,
«OKoyornyeckass nmupammja ducen», «IKOJOrHyeckas Mupamujia OMomMacchl», «IKoJorudeckas
nupamuza sHeprun», «O0pa3zoBanue Oonoray, «llepBuunas cykueccus», «BoccraHoBieHue Jjieca
rociie moxkapa», «9KoCUcTeMa 03epay, «ArporeHosy», «KpyroBopoT BemiecTB U MOTOK YHEPTHH B
arporeHose», «IIpumepsl ypoosKOCHCTEM.

O6GopynoBanue: repbapuy pacTeHHWM, KOJUICKIIMM HACEKOMBIX, 4ydeja ITHUIl U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/I3yuenue u onucaHue ypoo3KOCUCTEMBI».



JlaGopaTopnas paGora «/3yueHue pazHOOOpa3Hsi MEIKHX IMOYBCHHBIX UYICHHCTOHOTHX B
Pa3HBIX YKOCUCTEMAX).

IKCKYypceHusi «DKCKYpCUsi B TUIMYHBIA OHWoOreoneHo3 (B myOpaBy, OepesHsK, €IbHUK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

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

Tema 10. Buocdepa — rinodanbHasi IKocucTeMa

buocdepa — oOmemnanerapHas oOomouka 3eMiid, TJ€ CYIIECTBYET MJIM CYIIECTBOBAJIa
KU3Hb. Pa3zButHe mpencraBieHuid o oumocdepe B Tpyaax D. 3rocca. Yuenue B. M. BepHaackoro o
6uocdepe. Obmactu 6nocheps! u e€ cocran. JKupoe BenecTBo Onocheps 1 ero GyHKINU.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH Onochepsl Kak TI00ATbHON
sKocucTteMbl. JluHamuueckoe paBHOBecMe B Omocdepe. KpyroBopoTel  Bemects  u
OMOTreOXMMHYECKHUE ITUKIIBI (yTiIepoia, a3oTa). PuTMudHOCTh siBeHMi B Onocdepe.

3onanpHOCTh OMOCcheprl. [lonstue o 6uome. OCHOBHbIE OMOMBI CYIIM: TYHJApa, XBOMHbIE
jeca, CMEIIAHHbIE W IIMPOKOJMCTBEHHBIC Ji€ca, CTEIH, CaBaHHBI, MyCTBIHU, TPOIHUYECKHE JIeca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIITH.

Ctpyktypa U (QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECypCHOTO MOTEeHIHada U OuocdepHbIX
(GyHKUIUH.

JdemoHcTpaunu

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

Tabmuubr u cxemsl: «I'eocdheprsr 3emum», «KpyroBopor azora B mpupojae», «Kpyroropot
yriaepoaa B mpupoje», «KpyroBopor kucinopoaa B mpupojae», «KpyroBopot BoAbsl B MPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «Knumatudyeckue nosica 3emiuny, « Tyrapay, «Tairay, «CmeniaHHbIi
necy, «lIIupokoaucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[IycTbiHgy, « Tponudeckuii 1ecy.

O6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUY KHUBOTHBIX.

Tema 11. YesioBek 1 OKpYy:Kawlas cpeaa

DKOJIOTUYECKHE KPU3KCH U X PUUWHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHne
BO3AYyIIHOW cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HEHHWE BOJHOM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymienne nouBsl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpONIOTeHHOE BO3/ICHCTBUE HAa PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa paCTUTEILHOTO U
KUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXpaHbl Ipupoabl. KpacHbie kauru. Ocobo oxpaHsembie
npupoausie Tepputopun (OOIIT). botannveckue caapl ¥ 300JI0THIECKHE TTAPKHU.

OcCHOBHbBIE TPHUHIMUIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA M MPUPOABL. ParmoHanabHOE
MPUPOJIONIONB30BAHUE M COXpaHEHHE Ouonorndeckoro pasHoodOpasuss 3emum.  OOmme
3aKOHOMEPHOCTH TI00AIBHBIX YKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOT'O KpU3HCa U
€ro BEPOSITHBIC MOCIICACTBUSI.

Pa3BuTHEe METO/I0B MOHUTOPHHTA Pa3BUTHsI OMACHBIX TEXHOTEHHBIX MporieccoB. Cucmemuole
uccneoosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe paznoobpaszue u oOuopecypcol. Hayuonanvnvle ungopmayuonusie cucmembl,
obecneuusarouue 00Cmyn K UHopmayuu no COCMOAHUI0 OMOeIbHbIX 8U008 U IKocucmem. OcHogbl
IKOpeabunumayuu dKocucmem U cnocobos 60pvovl ¢ Ouonospedcoenusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemoHcTpauuu

Tabmuisl U cxeMbl: «3arps3HeHne aTMocepbl», «3arpsa3HeHue ruapocdepody, «3arps3HeHne
nouBbl», «llapHukoBeIl 3QdexT», «Ocob0 oxpaHseMble NPUPOIHBIE TEPPUTOPUN», «Moaenu
YIPaBISIEMOTO MHPAY.



Oo6opynoBanue: dororpadun OXpaHSIEMBIX PAaCTCHUN U KUBOTHBIX KpacHoi kauru Poccuiickoii
®enepaunn, KpacHOM KHUTH pEeTHOHA.
IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA
JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OOYyYaIOMIMMUCS
IIPOrpaMM CpeJIHEro oOuiero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType JAMYHOCTHBIX Pe3ylbTaTOB OCBOCHHSI MPOTPaMMbI MO OWOJIOTUU BBIJEIICHBI
CJICAYIOIINE COCTABIIAIONINE: OCO3HAHUE 00YUAIOLIMMHUCS POCCUHCKOM IpaXkTaHCKOW UIEHTHYHOCTH
— FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPENEIICHUIO, HAlU4Ue MOMUueayuy K
00yu4eHUI0 OUOJIOTHH, YereHanpasienHoe pa3eumue BHYTPEHHUX YOeXACHUN JINYHOCTU Ha OCHOBE
KITFOUEBBIX IEHHOCTEN U UCTOPUUECKHUX TPATUIUI pa3BUTHs OUOJIOTMYECKOTO 3HAHUS, 20MO8HOCb
u cnocobnocmsv OOYYAIOIIMXCS PYKOBOJCTBOBAaTbCS B CBOEH JIEATENIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAMHM, TPHUCYLUIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUs, Haauuue
NnpasoCco3HaHus SKOJIOTHUECKON KYIbTYpBl, CHOCOOHOCMU CMAasums UEAN U CTPOUTH KU3HEHHBIE
IIJIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHS IMPOrpamMMbl MO OHOJOTHMM JOCTHTAlOTCS B E€AMHCTBE
yu4eOHOW M BOCIMTATEIbHON JEATENBHOCTH B COOTBETCTBMM C TPAaJUIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, NPUHATHIMU B
oOmiecTBe MpaBWJIaMM W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT IpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHMsI U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3MLMU JMYHOCTH, NMATPUOTH3MA M
YBOKEHUS K 3aKOHY U IPaBONOPSAKY, YEJOBEKY TpyJda M CTaplieMy IOKOJEHHIO, B3aUMHOIO
yBa)kKeHUs, OEPEKHOTO OTHOIIECHUS K KYJIBTYPHOMY HACIEAMIO U TPATUIMSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit denepaunu, NpUpOIe U OKPYKAKOLIEH CpeELE.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHMs y4deOHOro mpeamera «buONOTHs) OMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIuXcs PYKOBOJICTBOBATHCA CHOPMUPOBAHHON BHYTpEHHEU
MO3UIIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIN, MMO3UTUBHBIX BHYTPCHHUX YOCKICHHM,
COOTBETCTBYIOLIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIeCTBa, PACIIMPEHNE KU3HEHHOTO
OIbITa U ONBITA AESITEIBHOCTH B MPOLIECCE PEeaTU3alMi OCHOBHBIX HAIpPaBJIE€HUI BOCIIUTATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kiaHCcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MLIMU  OOYYalOLIErocss Kak  aKTUBHOIO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)X€HUE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITETHbHOCTU MPHU CO3JAaHUU YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUH OMOJIOTHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHON
’KH3HU U OOBICHSTE €€;

YMEHHE YUUTHIBATh B CBOMX JCUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO B3aWMOJCHCTBUS
JrO/IeH C pa3HBIMH YOEKACHUSIMH, KyJIbTYPHBIMHU LIEGHHOCTSIMHU U COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS Yy4eOHBIX,
[M03HABATEJIbHBIX U UCCIIEI0BATEIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIIEHUS! K MHEHHIO OIIIIOHEHTOB
MpH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHuUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;



2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh POCCUICKON TPaKJAaHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapOJly, 4YyBCTBAa OTBETCTBEHHOCTH Tiepe]l PoanHOM, ropaocTu 3a ¢BoM Kpai, cBoro Ponuny,
CBOM S3BIK U KYJIbTYpY, IPOILLIOE U HACTOsIIeE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO M MAaMATHUKAM HPUPOIBI, TOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U PAa3BUTUE OHMOJIOTHH,
MOHUMAaHUA 3HA4YeHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TIPUPOJBI, B JKH3HU YeENOBEKa U
COBPEMEHHOT0 00IIIeCTBA;

ujeiHast yoe:xx1€HHOCTh, TOTOBHOCTh K CIIYXEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTh 32
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHUE NYXOBHBIX LIEHHOCTEN POCCUICKOrO Hapoaa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYACH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOEHHE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOIMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHSTHS LIEHHOCTEW CeMEeHOM ®U3HU B COOTBETCTBHUH C TPAIUIUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

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

MMOHMMAaHHE SYMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQOXEHHIO B pPa3HBIX BUIaX HCKYCCTBA, CTPEMJICHHE TMPOSIBIATH
KauecTBa TBOPUYECKON JTMUHOCTH;

5) puznyeckoro BocnuTaHus, GopMHUPOBAHUS KYJIHTYPbI 310POBbSI H IMOIHOHAIBLHOTO
0J1aronoTyyus:

NOHUMaHHWE U peau3alys 370poBOoro U Oe3omacHoro obpasza XKM3HM (30pOBOE IHTAHUE,
COOJIIOJICHNE TUTHEHWYECKUX TPAaBHJI M HOpPM, COATaHCHUPOBAHHBIA PEXHMM 3aHSATHH M OT/AbIXA,
perynsipHasi pusnuecKasi akTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PHU3HYECKOMY U TICUXUIECKOMY 370POBBIO;

MNOHMMaHHE LIEHHOCTH NPaBUJI HHIUBUAYAIBHOTO U KOJJIEKTUBHOI'O O€3011aCHOIO MOBEICHUS
B CUTYallUsX, YTPOKAIOIINX 37I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHME TIOCJIEJCTBUA M HENPUATHS BPEAHBIX NPUBBIYCK (YIOTPEONCHHS aAJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZy, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYA0JIt00ue;

TOTOBHOCTh K aKTHBHOH JESTETHHOCTH TEXHOJOTHUYECKOW M COIMAIBHOW HaIpaBICHHOCTH,
CIIOCOOHOCTh HHUITMHPOBATH, INITAHUPOBATH M CAMOCTOSTEIBHO BBHITIOJIHSTH TAKYIO JESITEIHHOCTD;

UHTEpEC K pasIu4HbIM cdepaM NpoPecCHOHANBHON EeSTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TFOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa30BaHUIO Ha NPOTSHKEHUM BCEH
KU3HU;

7) 3K0JIOrH4ecKOro BOCIIUTAHMSA:



9KOJIOTUYECKHU I1eJIeco00pa3Hoe OTHOLICHHE K MPHUPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILLIEHUE YPOBHSA HKOJIOTMYECKOM KYJIbTYphl: NPUOOpETEHHE ONbITa IUIAHWPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOYKHBIX TMOCJIEICTBUI ISl OKPYKAIOIIEeH CPEeIbI;

OCO3HaHUe II100aIbHOI0 XapaKTepa dKOJIOTMUYECKUX Ipo0JeM U MyTel X peLIeHUS;

CHOCOOHOCTH MCIIONIB30BATh MPHOOpPETaeMble MTPH N3YYEHUN OMOJIOTHH 3HAHUS U YMEHHUS IIPH
peuieHnn npoOseM, CBS3aHHBIX C palMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOIIOICHNE TMPaBUII
MOBE/ICHUA B MPHUPO/IE, HAMIPABJICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B 9KOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEeM, Orochepsl);

AKTUBHOE HEMPUATHE EUCTBUIN, MPUHOCSIIMX BPE OKPYKAOUIEH IPUPOAHON Cpeie, YMEHUE
MIPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUIECKHE TIOCICACTBHS MPEINTPUHUMACMBIX ACUCTBUHI U
MpeI0TBpalIaTh UX;

HaJIM4YUe PA3BUTOTO HSKOJOTHYECKOTO MBIIIICHHS, SKOJIOTHYEeCKONH KYIbTYpPbhI, OIBITA
JeSITETPHOCTH ~ DKOJIOTUYECKON  HANpaBIEHHOCTH, YMEHHS pYKOBOJICTBOBATHCS WMH B
MO3HABATEIbHON, KOMMYHUKATHBHOM M COLMAIbHONW MpPAKTHKE, TOTOBHOCTHM K Yy4YacTHIO B
MPAKTHYECKON AESITeTbHOCTH IKOJIOTUYECKOM HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOIIECTBEHHOM NPAKTHKH, OCHOBAHHOTO HA JHUAlOre KYyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHTATEIHCKOM KyIbTYphl KaK CPEACTBA B3aUMOJCHCTBUS
MEXTy JIFOIbMU M TTO3HAHUS MHPA;

MMOHUMaHue crnenu@uKd OWONOTHM KakK HayKd, OCO3HaHHMS €€ poiau B (POpMHUpPOBAHUU
PalMOHATIBHOTO HAYYHOT'O MBINUICHUS, CO3JIaHUM ILIEJIOCTHOTO IPEJCTaBICHUS 00 OKpY’KaIoLIeM
MHUpE KakK O €JUHCTBE MPUPOIBI, YeIOBEKa U OOIIEeCTBA, B TO3HAHUU MPUPOIAHBIX 3aKOHOMEPHOCTEH
U pELIEHUH NPOOJIEM COXPAHEHUS PUPOJHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JUIsl COBPEMEHHOM IUBMIM3AIMHU: 00ECIeYeHHUs
HOBOTO YpPOBHSI DPa3BUTHS MEIUIUHBI, CO3/IaHHWE TMEPCHEKTUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl pa3BUTHS YEJIOBEYECTBA, MOWCKA IMyTEH BBIXOJA M3 TIIOOATBHBIX
9KOJIOTMUECKUX MpoOJeM U oOecreueHus: nepexosia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
WCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OHMOJOTHYECKHX 3HAHUU B IIENSAX TMOBBIIMICHUS OOIIEH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYyHKIIMOHAIBLHOU
IpPaMOTHOCTH 00y4aronmxcs, popMupyemMoit Ipu U3y4eHur OUOJIOTHY;

MMOHMMAaHWE CYNIHOCTH METOAOB TIO3HAHUS, HCIOIB3yeMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCHOJb30BaTh IMOJydyaeMble 3HAHUS JJIs aHajdu3a W OOBACHEHUsS SBICHUN
OKpYKAalOIIer0 MHpa M MPOUCXOJAIIMX B HEM M3MEHEHUH, yMeHHe JenaTh O0OOCHOBaHHBIE
3aKIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB ¥ WMEIOMIMXCS JAHHBIX C IENBI0 MONyYCHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh OMONIOrHUECKHUEe 3HAHUS 111 PEeLeHUs TpodiieM
B PCATBHBIX )KHU3HECHHBIX CUTYAIIHSIX;

OCO3HAaHHE ILIEHHOCTH HAy4YHOUW MesITeNbHOCTH, FOTOBHOCTb OCYHIECTBIIATH MHPOEKTHYIO H
HCCIIEIOBATENbCKYIO JeSTebHOCTh HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHHUU 110 6I/IOJIOFI/II/I B COOTBETCTBHU C KHU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEJIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOEHHMsSI ydeOHOro mnpeamera «buonorusy BKIIOYAIOT:
3HaYMMble  JUIs1  (OPMHPOBAHHS  MHUPOBO33PEHUS  OOYYAIOMIMXCS — MEXKIUCLUUIUIMHAPHBIC
(MexIpeIMETHBIE) O0IIEHayUHbIE TOHATHS, OTPAYKAIOLIUE LEJIOCTHOCTh HAYYHON KapTUHBI MUpPA U
cnenu(UKy METOJIOB TIO3HAHUS, HCIOJIb3yeMbIX B €CTCCTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SIBJICHUE, TIPOIIECC, CHCTEMA, HAyYHBIN (PaKT, IPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
WCClIeIOBaHNe, HaONIOICHHUEe, M3MEpPEeHHe, HKCIEPUMEHT W Jpyrue); yHHBEpCalIbHBbIC yueOHbIE

necTBUs (mo3HaBaTeIbHbBIE, KOMMYHHUKAaTUBHBIE,  PETYJISTUBHbIE), o0ecreynBaroIue
¢dopmupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH M COLMAJIbHON KOMIETEHIMH OOY4YaroLIUXCs;
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCLIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHHUBEpPCAIbHBIC YYeOHBIC MCWCTBUS B I03HABATEIbHOH U
COLIMAJIBHOM ITPaKTHUKE.

B pesynprare wu3yueHus OHWOJIOTMM Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHHs Yy
oOyyaromierocsi Oynyt chopMupoBaHbl IMO3HaBaTeIbHBbIE YHHMBEpCAJbHBbIE YdeOHbBIC IeicTBuS,
KOMMYHHMKATHUBHbIE YHUBEpPCAJIbHbIE yueOHbIE JEHCTBUSI, PEryJISITUBHbIE YHUBEPCAIbHbIE yUEOHbIE
JeICTBYSI, COBMECTHAS 1€ATEIbHOCTb.

MertanpenmeTHble pe3ylbTaThl OCBOCHUS IPOrpaMMBbl CpeIHEro o0Iero oOpa3oBaHUs
JOJKHBI OTPaKaTh:

OBiageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH /1€ICTBUSIMH:

1) 0a3oBbI€e JJOrHYeCcKHe TeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M  aKTyalM3HpoBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOECHUHU 3HAHWN NMPUEMBI JIOTHYECKOTO MBILIUIEHUS (aHAIM3a, CUHTE3a,
CpaBHEHHUs, KiIacCH(pUKAHMK, OOOOIIEHNs), PACKpPhIBATh CMBICT OHOJOTHMUECKUX TMOHATHA
(BBLOEISTH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHATUAMH);

OTpEeAeNATh IeN JAEATEIbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AE€ATEIbHOCTHU C IOCTaBICHHBIMU LIENISAMU;

WCIOJIb30BaTh OWOJIOTMYECKUE TIOHATHS [UIsi OOBsCHEHHs (DaKTOB M SBIEHHUM KHUBOMU
TIPUPOJIBI;

CTPOMTD JIOTUUECKUE PACCYXIEHUs (MHAYKTUBHBIE, I€TyKTUBHBIE, [0 aHAJIOTUH), BBISABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH BBIBOIBI U
3aKJIIOUEHUS;

NPUMEHATH CXEMHO-MOJIEJIbHBIE CPEICTBA MJIs TPEICTABICHUS CYIIECTBEHHBIX CBSA3€H U
OTHOLICHUH B H3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYM pa3zHOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabatbiBaTh IJIaH PEUIEHUs MPOOJIEMbl C YUETOM aHAIU3a UMEIOLIUXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHMBATh COOTBETCTBUE pE3YJIBTATOB LEISAM,
OLICHHMBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOODIMHHUPOBATh M BBIOMHATH pPabOTy B YCIOBUSIX PEAIBHOTO, BHUPTYAJIBHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.



2) 0a30BLIE HCCIEN0BATEILCKHE NeliCTBHUSA:

BJIQJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIILCKOH ¥ IPOCKTHON JIEATEIHHOCTH, HaBBIKAMU
paspelieHusi MpoOsieM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY IOMCKY METO/OB
pelleHus] MPaKTHYECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

WCIOJIb30BaTh PA3IMYHBIC BUIBI JEATCIHHOCTH IO TOJXYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAlNK, MPEOoOPa30BAHUIO W MPUMEHEHHIO B YYEOHBIX CHTYyalMsiX, B TOM YHCJE TpHU
CO3/IaHNUU YYEOHBIX U COIMATLHBIX TIPOCKTOB;

(¢bopMupoBaTh Hay4YHBIA THUIl MBILIUICHUS, BJIAJETh HAYYHON TEPMHHOJOTHEH, KIIOYEBBIMU
MOHITHSIMU U METOJIaMU;

CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIE 3a1adyud B 00pa30BaTENbHOM NEATETLHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3HM U aKTyaJIU3UpOBaTh 3a7auy, BbIABUTAaTh TUIIOTE3Y
e€ peleHus], HaXOIUTh APTYMEHTHI JJIsl TOKA3aTEIbCTBA CBOUX YTBEPXKICHUH, 3aaBaTh MapaMeTpPhl
Y KPUTECPUU PEIICHHS;

aHAJIM3UPOBATh MOJYYEHHBIC B XOJE€ PELICHUS 3alaydl pe3yJbTaThl, KpUTHUECKHU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATEH IICJICHANPABICHHBIA IOMCK TIEPEHOCA CPEJICTB M CIHOCOOOB JICWCTBUS B
pohecCHOHANBHYIO Cpeny;

yMETh  TMEpPEeHOCUTh 3HAHMA B  TIO3HABATENBHYI0 W  NPAKTHUYECKYyl0  00JacTu
KHU3HEACITENLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTaTh HOBBIE WJEH, NpeiaraTh OpPUTHHAIbHBIE TOIXOAbl M pEIIeHUs, CTAaBUTh
MpOoOJIeMBI U 3a/1a4H, TOMYCKAOIINE allbTePHATUBHBIE PEIICHHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PATMUHBIX HCTOYHUKAX HHPOpMAIMHM (TeKcTe y4eOHOro mocoOus,
HAy4YHO-TIONYJISIPHON JUTEepaType, OMOJIOTMYECKHX CJIOBAapsAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHAMM3UPOBaTh HH(MOPMAIMIO PA3TUYHBIX BHIOB U (PopM
MIPEJICTABJICHMSI, KPUTUIECKH OIIEHUBATH €€ JOCTOBEPHOCTh M HEITPOTUBOPECUUBOCTb;

(dbopMyHpoBaTh 3aMpoChl W MPUMEHSATh pa3IMYHBIE METOJbI TPH TIOMCKE U OTOOpe
Ouosornueckoi nHpopManuu, He0OOXOMMOM 71T BBEITIOJIHEHUS YICOHBIX 337124,

MpUOOpETaTh OMBIT UCHOJIH30BAaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIICHCTBOBAThH KYJIBTYPY aKTUBHOTO HCIIOIH30BAHUSI PA3TTUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMPATh ONTUMAIBHYIO (GOpMYy TPEICTaBICHHS OHOJOTHYCCKOU
nHpopmannu (cxemsl, rpaduKy, JUarpamMmbl, TaOJIUIbI, PUCYHKH U IPYToe);

UCIIONb30BaTh HAy4YHBIA S3bIK B KauecTBE CpeACTBa Mpu pabore ¢ OHOIOTrHYeCKOn
uH(popManMel: NPUMEHATh XUMHUYECKHUe, (U3NYECKHE W MATeMaTU4YeCKHUE 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATYPY, HWCIOAB30BaTh U MpPeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYCCKUE CPEACTBA HATIISATHOCTH;

BJQJIeTh HABbIKAMU pPACMO3HABaHWA U 3alUThl  HUHpOpManmu, WHOOPMALMOHHON
0€30MacCHOCTH TUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM AeHCTBUSIMMU:

1) o0mmenue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BceX c(epax >KU3HM, aKTUBHO Y4aCTBOBATh B TUAJIOTE WU
JTUCKYCCHH TI0 CYIIECTBY 00CYK1aeMOil TeMbI (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CYKICHUS



OTHOCHUTEJIbHO BBIIIOJHEHMS IpeAJaraéMoil 3ajladyu, y4uThIBaTb WHTEPECHl U COIIACOBAHHOCTh
MO3ULMH IPYrUX yYaCTHUKOB JAMAJIOTa WIN AUCKYCCUN);

pacro3HaBaTh HEBepOalbHbIE CPE/ICTBA OOLIEHHUS, [IOHUMATh 3HAUYCHHE COLMAIbHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallMi, YMETb CMSATryaThb KOH(QUIMKTBI U BECTH
IIEPETOBOPBHI;

BJIAJIETh PA3IMYHBIMU croco0aMu OOIIEHUS W B3aMMOJCHUCTBHS, IMOHMMATh HaMEpPEHHs
JOPYTUX JIOAEH, MPOSBIATh YBaKUTEIbHOE OTHOLIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(opMyIMpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPEZCTB.

2) coBMecTHAaA AeATeJbHOCTh:

MMOHUMATh U HCIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M WMHIUBUAYaJIbHOW pabOTHI IpH
pemeHu OHooruyeckoi mpoOsaeMbl, 0OOCHOBBIBATE HEOOXOIMMOCTh NMPUMEHEHUS TPYIIIOBBIX
(dbopM B3aUMOACHUCTBUS MPH PEIICHUH YueOHOH 3a1auu;

BbIOMpaTh TEMATHKy W METOAbl COBMECTHBIX JEHUCTBUM € Yy4y€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT0 WIEHA KOJUIEKTHBA;

IPUHAMATh L€ COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH NEHCTBUS
0 €€ MOCTMXKEHUIO: COCTaBJIATh IUIAH JEUCTBUHM, pPaCcHpeneisiTb pOlIM € YYETOM MHEHHUU
YYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHON palbOThI;

OLIEHUBATh KA4eCTBO CBOET0 BKJIAJa U Ka)KJOT0 Y4aCTHHKA KOMaH/bl B OOIIMI pe3ynbTar o
pa3pabOTaHHBIM KpPUTEPUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLICHMBATh MJEU C IO3ULIUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH TO3UTUBHOE CTPATETUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYALHAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OgByageHne YHMBEPCAJIBbHBIMH PeryJsiTHBHBIMH 1eiCTBUAMM:

1) camoopranusanus:

HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA AJIs1 BBIABICHUS IIPOOJIEM U UX PELICHUS B )KMU3HEHHBIX
U Y4eOHBIX CUTYaAIUX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJEBBIC U CMBICIOBBIC YCTAHOBKHA B CBOMX
JNEHCTBUSIX M TOCTYNKaxX MO OTHOLIEHUIO K JKUBOW NPHUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO
OKPY>KAIOIIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENbHYIO JI€ATEIbHOCTh, BBISIBISATH HPOOJIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 331a4l B 00pA30BATEIHHOM JESITEIHbHOCTH M )KU3HEHHBIX
CUTYalLusX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUS MPOoOJieMbl ¢ y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPENOUYTEHU];

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsaTh paMKHi y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, ApIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW APYAUIMH B PasHBIX 00JacTAX
3HAHUMN, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISM;



BJIQJICTh HABBIKAMU TMO3HABATEIILHON pediiekcur Kak OCO3HAHHWsI COBEPIIAEMBIX ACHCTBUU U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YJIHTaTOB M OCHOBaHMM, UCIIOIB30BATh MPUEMBI peqIIeKCUH ISt
OLIGHKH CUTYyalluH, BEIOOPA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHThI IPYIHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ceOs1 U APYTUX:

MIPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIN3€E PE3YJIbTATOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OUIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYrOro YEJIOBEKa.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmerHbie pe3yabTaThl OCBOEHHS cojAep:kaHHUs ydeOHoro mnpenmera «buonorus» Ha
yriIyOJEéHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecredeHue MpOoQHILHOrO O0ydeHHs] 00y4aroluxcs
O6uosiornu. OHU BKJIIOYAIOT: CrIEMU(pUUECKUe JUTst OMOJIOTHY HaYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JCHCTBUI MO OCBOEHUIO, WHTEPIPETAMA M MPeoOpa30oBaHUIO 3HAHWW, BHJBI ACATEIBHOCTU TI0
MOJIYYEHUIO HOBBIX 3HAHUN M WX NPUMEHEHHUIO B PA3JIMYHBIX Y4eOHBIX, a TaKKe B peallbHbIX
KU3HEHHBIX cuTyauusax. [IpenMeTHble pe3ynpTaThl IPEICTaBICHBI IO TOJaM U3yUEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO mpeamera «buonorus» B 10 Knacce nOIKHBI
OTpa)kaTh:

c(OpMUPOBAHHOCTb 3HAHUI O MecTe W POJH OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHNUN €CTECTBEHHO-HAYyYHON KapTHUHBI MUpPA, B MO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU
poOJIeM parOHAIILHOTO TPHPOJIOTIONIB30BAHMS, O BKIIA/IEe POCCHICKUX M 3apyOekKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHMH, KOTOpas BKIIOYAECT: OCHOBOIIOJIATraolye
OMOJIOTMYeCKHe TEPMUHBI M TOHATUS (KHU3Hb, KJIETKA, OpPraHu3M, MeTa0O0JIM3M, TOMEOCTas,
CaMOpETYJISIMSI, CaMOBOCIPOU3BECHUE, HACIEACTBEHHOCTb, U3MEHUYHMBOCTb, POCT M Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopus T. [lIBanna, M. neiinena, P. Bupxosa, xpoMmocoMHas
Teopusi HaciencTBeHHocTu T. Moprana), yuenust (H. M. BaBunoBa — o nieHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTEHUN), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHHUS,
pacIleIIeHHs], YUCTOTHI TaMET, HE3aBUCUMOTI0 HacienoBaHus I'. MeHens, roMoa0ru4eckux psijioB
B HaciencTBeHHOM n3menunBocty H. 1. BaBuiosa), npuHIUIb (KOMILIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMH METOJaMU HAyYHOTO TMO3HAHUSA, UCIOJB3YEMBIX B OHOJIOTHYECKHX
HCCIIEIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHKUE, U3MEPEHHE, HAOI0ICHUE, SKCTIEPUMEHT);

YMEHME BBIIEIATh CYIIECTBEHHBbIE IPU3HAKU: BHPYCOB, KJIETOK IPOKAPHUOT M IYKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHUCJE OakTepuii, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKAa, CTPOCHHSI OPraHOB M CUCTEM OPraHOB PACTEHUH, >KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HENEATEIBHOCTH, IPOTEKAIOLINX B OPraHU3Max PacTeHUH, KUBOTHBIX U UYEJIOBEKA,
OMOJIOrMYECKHUX MPOIECCOB: 0OOMEHa BEIeCTB (MeTa0oau3M), MpeBpallleHusl SHEPruu, OpoKeHus,
aBTOTPO(HOTO M TETEPOTPOPHOTO TUTIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeTorenesa, aMOpuoreHesa, MOCTIMOPHOHATIBHOIO Pa3BUTHUS, PA3MHOKEHUS, UHIUBUAYAIHHOTO
pa3BUTHS OpraHn3Ma (OHTOT€He3a), B3aMMOICHCTBHSI T€HOB, FeTepo3Kca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHME YCTaHABJIMBAaThb B3aMMOCBA3M MEXAy OpraHOMJaMH KIETKH U HUX (DYHKIHAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M MX (YHKIHMAMH, MEXIY OpraHaMd U CUCTEMaMH OPraHOB Y
pacTeHMIA, ’KUBOTHBIX U YeJIOBEKa U X (QYHKUUAMHU, MEXKAY CUCTEMAMH OPraHOB U UX (PYHKIUAMH,
MEX]ly dTanaMu oOMeHa BEILECTB, ITalaMu KJIETOUYHOTO MKJIA U )KU3HEHHBIX IUKJIOB OPTraHU3MOB,



JTanaMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (EHOTUIOM, (PEHOTHIIOM U (haKTOpaMH CPE.bI
oOuTaHUS;

YMEHHE BBISABIATh OTIMYMTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YMHCJE PACTCHHI,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOLIUE APTyMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJIOTHUIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIT;

YMEHHE pemarh OMOJIOTHUECKUE 3a7aud, BBIABISATH MPUYUHHO-CIICICTBEHHBIC CBS3H MEXKIY
HCCIEeTyeMbIMU OHOJOTHYECKUMH IPOILIECCaMU U SIBJICHHUSIMH, JIelaTh BBIBOJABI M MPOTHO3BI Ha
OCHOBAHHUU TOJYYE€HHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH JIaOOpaTOpHbIE M TpaKTUYECKUEe padoThl, cOOMIOAATh MpaBWiia MpU
pabote ¢ yueOHBIM 1 J1a00paTOpHEIM 000PYI0OBaHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATh MX JKCIHEPUMEHTAIBHBIMU CpPEICTBAMH,
(bopMyaHpys 1IeNIb UCCIEI0BaHNS, aHATTM3UPOBATh MOJYyYCHHbIE Pe3yIbTAThl U J1E1aTh BBIBODI;

YMEHHE YYacTBOBaTh B YYEOHO-MCCIEAOBATEIbCKOW paboTe 1O OMOJOTHH, DKOJOTHUU U
MEIUIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, W MYyOJIMYHO NPEACTABIATH
MOJIyYE€HHBIE PE3YNIbTAaThl HA YYEHUUYECKUX KOH(PEPEHIINAX;

YMEHHUE OLIEHUBATh 3TUYECKUE acTIeKThl COBPEMEHHBIX HCCIEIOBAHNI B 00JaCTH OMOJIOTHUU U
MeIHUIMHBI (KIIOHHPOBAaHKE, HICKYCCTBEHHOE OILUIOIOTBOPEHHUE, HAIIPABIICHHOE N3MEHEHNE TeHOMA U
CO3/1aHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYHIECTBIIATh OCO3HAHHBIM BBIOOp Oynymield mpodecCHOHaTbHOU JEesTeIbHOCTH B
o0nacti OMOJOTMM, MEAULUHBI, OMOTEXHOJIOTUH, BETEPHUHAPHH, CENIBCKOTO XO3sHCTBa, MUIIEBON
MPOMBIIIJICHHOCTH, YIIyOJIsATh MO3HABATENBHBIN MHTEPEC, HAIPABICHHBIA Ha OCO3HAHHBINA BBIOOD
COOTBETCTBYIOIICH MpodecCuyd M MPOJOHKEHUE OHOJIOTMYECKOTO O0pa30oBaHUS B OpPraHU3AIMIX
cpeaHero NpoQeccuoHaIbHOIO U BBICILIETO 00pa30BaHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUs yueOHoOro npeamera «buonorus» B 11 Knacce nOIKHbBI
OTpaXKaTh:

c(OpMUPOBAHHOCTbh 3HAHUI O MecTe W POJH OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHbI MHpPA, B IO3HAHUU 3aKOHOB
MPUPOJBl M PEIICHUH SKOJIOTHYECKUX IMPOOJIEM YEIOBEUECTBa, a TAKXKE B PEIICHUH BOIPOCOB
PaIMOHAIBFHOTO MPUPOIOIOIB30BaHUsA, U B (DOPMUPOBAHUN IIEHHOCTHOTO OTHOUICHHUS K MPHPOIE,
oOlIeCTBY, YENOBEKY, O BKJIaJe POCCHMCKMX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
OunoJoruu;

YMEHHUE BIIAJETh CHUCTEMOH OWOJIOTMYECKHUX 3HAHWH, KOTOpas BKIIOYAET OINpENEICHUs M
MOHMMAaHHUE CYITHOCTH OCHOBOIOJIATalOIUX OHOJIOrMYECKHMX TEPMHUHOB U TOHATHHA (BUI,
sKkocucTteMa, Owuocdepa), Oumosormueckue Tteopuu (dBomronoHHass Tteopusi Y. JlapBuHa,
cUHTeTHYeCcKass Teopus sBoitonuu), yuenus (A. H. CeBeproBa — 0 myTaX M HalpaBICHUIX
spomonnn, B.W. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus Jx. Xapau u
B. BaiinGepra, 3apoasmmeBoro cxoactBa K. M. boapa), mpaBuna (munumyma 0. JIuOuxa,
9KOJIOTMYECKOM MUpaMubl 3HEPTHH ), TUoTessl (runote3a «vmupa PHK» V. 'unbepra);

YMEHHE BIIaJIeTh OCHOBHBIMM METOJAAMHM HAy4YHOTO T[IO3HAHUS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIENIOBAaHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHE, HW3MEpEHHe,
HaOJIOICHNE, SKCIIEPUMEHT), CHoco0aMH BBISBICHHS W OIICHKH aHTPOTIOICHHBIX H3MEHEHUU B
MIPUPOJIE;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKH: BHJIOB, OHOTEOIIEHO30B, 3KOCHUCTEM H
onocdepsl, CTaOWIM3UPYIOMIETO, JBHXKYIIETO H  Pa3pbIBAIOIIETO E€CTECTBEHHOTO 0TOOpa,



QJUTOMATPUYECKOTO M CHMITATPUYECKOTO BUI000PA30BaHMSI, BIMSIHHS JIBYDKYIIIUX CHIT DBOJIOLNN Ha
reHO(OH TOMYJISINK, MPHUCIIOCOOTCHHOCTH OPraHU3MOB K Cpelae OOWTaHHS, YepeIOBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3U MEXKIY MPOIIECCAMU IBONIOIHH, IBIKYIIUMHU CHUIAMHU
AHTPOTIOTeHE3a, KOMITOHEHTAMH Pa3TMYHBIX YKOCHUCTEM U TPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBISTh OTIMYUTEIbHBIC TIPU3HAKHU JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BHIIOB K
cpene oOuTaHusi, aOMOTHMYECKMX W OHMOTHYECKUX KOMIIOHCHTOB HKOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOTIOT'€HHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO W
CUMBOJIMKY [UISl JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB pPAa3HBIX CHUCTEMATHYCCKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB W CpeAbl OOWTAHWS, €IUHCTBA YEIOBEYCCKUX pac, HEOOXOIUMOCTH
COXPaHEHHs MHOrooOpa3Msi BHIOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBaHHS NPUPOABI U
YeJI0BEUECTRA;

yMEHHUE peniaTh OMOJIOTHYECKUE 3a7aud, BBISBISATH MPUYUHHO-CIICICTBEHHBIE CBSI3H MEXIY
HCCIIETyeMbIMU OHMOJOTMYECKMMHU MPOLIECCAMU M SIBJICHUSMH, JEJaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M NPAaKTUYECKHE padoOThl, COOIIOAATH MpaBHiia MPH
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIABUTATh THIIOTE3bl, MPOBEPATh MX JKCIHEPUMEHTAIBHBIMU  CpPEICTBAMH,
dbopMynupys Leib UCCIeI0BaHus, aHATM3UPOBATh MOJIyY€HHbIE Pe3YNIbTaThl U JeNIaTh BBIBOIBI,

YMEHHE YYacTBOBaTh B Y4e€OHO-HCCIENOBATENLCKONW paboTe MO OWOJOTHH, SKOJOTHH H
MEIUIMHE, TPOBOAMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, W MYyOJIMYHO TNPEACTABIATH
MOJIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OLIEHWBAaTh THUMOTE3bl W TEOPUHM O TMPOUCXOKACHUU IKU3HU, YEIOBEKa W
YelIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0axX MPEJOTBPAIICHHS TNI0OATBHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYUIECTBIIATh OCO3HAHHBIM BBIOOp Oynyiied mpodecCHOHaIbHOU AESITEIbHOCTH B
obnacTu OMONOTUU, SKOJOTUH, MPUPOIOIOIb30BAHUS, MEIUINHBI, OUOTEXHOIOTHUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTAyOJsATh MO3HABATEIbHBIN
WHTEpEeC, HAMPABICHHBIA Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIONICH MPO(ECCHU U MPOAOIKECHHE
OMOJIOTMYECKOTO0 O00pa30BaHUsl B OpraHU3ANMIX CPEAHET0 NPO(ECCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHHs.

TEMATHYECKOE IIVNIAHUPOBAHHUE
Temarnueckoe IJIAHHPOBAHUE COCTABJICHO C YIETOM padoUeii mporpaMmbl BOCIIUTAHUS.
[ToTennman maHHOTO Y4YeOHOrO mpeaMera OOECTCUMBACT PEATU3AIMIO CICAYIOIMHUX IEIeBhIX
MPUOPUTETOB BocnuTaHus ooyvaromuxcs COO:
I{eneBbie OpUEHTHUPHI PE3YIHTATOB BOCITUTAHUS
1. I'pask1aHCKO-TTaTPUOTHYECKOE BOCTIUTAHHE:
e 3HAIOIIUNA U JIOOSAIUN CBOIO MaJyl POJMHY, CBOM Kpai, UMEIOIINUK mpeacTaBieHne o Poaune —
Poccuu, ee TeppuTopun, pacosioxKeHUH;
e CO3HAIONTUI MPUHAIJICKHOCTh K CBOEMY HApOAY M K OOIIHOCTH rpakaaH Poccuu, MposSBIISIOMINIA
YBa)KE€HUE K CBOEMY U JPYTUM Hapojam;
e MIOHUMAIOIINIA CBOIO COMPHYACTHOCTh K MPOIJIOMY, HACTOSIIEMY U OyayleMy pOAHOTO Kpas,
cBoeil Ponunsl — Pocenn, Poccuiickoro rocynapcersa;
e MIOHUMAIOIINI 3HaUYEHUE TPAXKIaHCKUX CHMBOJIOB (TOCyAapCTBEHHAs cUMBoONMKa Poccun, cBoero



pervoHa), Mpa3gHUKOB, MECT MOYUTAHUS T€POEB U 3aIUTHUKOB OTedecTBa, MPOSIBIAIOMINUNA K HUM
YBa)KCHHUE;

e UMEIOIINI MepBOHAYAIbHbIE MPEICTaBICHUS O MpaBaX U OTBETCTBEHHOCTH YeJIOBEKa B OOIIECTBE,
Ipa)/IaHCKHUX IpaBax U 00S3aHHOCTSIX;

e IPUHUMAIOIINN yJacTHe B XKHU3HH Kjacca, 0011eo0pa3oBaTebHOM opraHu3aiyy, B JOCTYITHOH 10
BO3pacTy COLIMAIbHO 3HAYUMOU JESATEIbHOCTH.
2. IyXOBHO-HPABCTBEHHOE BOCTIUTAHUE!
e YB@XAWOIIUN JTYyXOBHO-HPABCTBEHHYIO KYJIbTYpPy CBOEH CeMbH, CBOEro Hapojaa, CEeMEHHbIe
LIEHHOCTH C Y4€TOM HAallMOHAJIBHOM, PETMTHO3HON TPUHAJIEKHOCTH;
e CO3HAKOUIMI LEHHOCTh KaXKIOW YEJIOBEYECKOM KU3HM, INPU3HAIOUIMN WHIAUBUIYAIBHOCTH H
JIOCTOMHCTBO K00 YEJIOBEKA;
e J0OpOXKeNaTeNbHbIN, MPOSBISAIOIIMN  CONEPEKUBAHUE, TOTOBHOCTh OKa3blBaTh IOMOIIb,
BBIpQ)KAIOLINI HENPUATHE MTOBEACHUS, IPUUUHSIONIETO (GU3NYECKHI U MOPAJIbHBINA Bpell APyTrumM
JOJIIM, YBAXKAIOIUI CTapIINX;
e YMCHIOIIMK OLIEHMBATh IOCTYNKHM C IO3ULUU HMX COOTBETCTBHSI HPABCTBEHHBIM HOpMaM,
OCO3HAIOIMI OTBETCTBEHHOCTD 32 CBOM MOCTYTIKH;
e BIAJCIOMIMN MPEACTABICHUSMU O MHOTO0OpPa3HH SI3BIKOBOTO M KYJIBTYPHOTO MPOCTPAHCTBA
Poccun, umeromuii nepBoHauyaJbHbIE HABBIKM OOIICHHS C JIIOABMHM pa3HBIX HapoOJOB,
BEPOUCIIOBEAHUN;
e CO3HAIOUIMKM HPABCTBEHHYIO U 3CTETHUECKYIO LIEHHOCTh JINTEPATYpPbl, POJIHOTO S3bIKa, PYCCKOTO
sI3bIKA, MTPOSABIIAIOIINI UHTEPEC K UTEHUIO.
3. DcreTndeckoe BOCIUTAaHUE:!
e CITIOCOOHBIN BOCIIPUHUMATDH U YyBCTBOBATh MPEKPACHOE B OBITY, MPUPOJE, HCKYCCTBE, TBOPUECTBE
JIIOJICH;

o MIPOSIBJISIFOIINN UHTEPEC U YBAKEHUE K OTEYECTBEHHON U MUPOBOW XYJJ0’KECTBEHHOU KYIbTYPE;

e MIPOSIBIISIFOIINN CTPEMJIEHUE K CAMOBBIPAXKEHHUIO B Pa3HbBIX BHJIaX XY/I0KECTBEHHOH JESITEIbHOCTH,
HCKYCCTBE.

4. ®usnueckoe BocHHUTaHUE, (OPMUPOBAHME KYJIBTYPHl 30pPOBbS U  SMOIMOHAIBHOIO

OJarononyus:

e OEpeXHO OTHOCSIIMKICT K (PHU3NYECKOMY 370pOBBIO, COOJIONAIONMIMA OCHOBHBIC TIpaBHIIA
30poBOro M Oe3omacHoro Juist ce0s W Jpyrux jojedl oOpas3a JKM3HHM, B TOM 4HCIE B
nH(OPMaLIMOHHOH CpefE;

e BIAJCIOIIMN OCHOBHBIMH HAaBBIKAMH JIMYHOW M OOILIECTBEHHOW TUTHEHBI, 0€30IacHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

e OpHEHTHUPOBAHHBIM Ha (hU3MYECKOE pa3BUTHE C YYETOM BO3MOXKHOCTEH 370POBBS, 3aHATHUS
(bU3KYJIBTYPOH U CIIOPTOM;

e CO3HAIOUIMM W IPUHHUMAIOIMIMK CBOK IIOJOBYK IIPUHAJICKHOCTb, COOTBETCTBYIOIIHE €U
ncuxopu3nyecKre 1 MoBeJeHIeCKHe 0COOEHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BoCIUTaHUE:
e CO3HAIOLINI LIGHHOCTH TPY/la B )KM3HU Ye€JI0BEKa, CEMbH, O0IIECTBA;
e IPOSIBJISIIOILMI YBaXKEHUE K TPYY, JIIOJAM TpyJa, OepekHOe OTHOIIEHUE K pe3yabTaTaM Tpy/a,
OTBETCTBEHHOE TOTPEOJICHHE;
e IIPOSIBJISIFOINMI MHTEPEC K Pa3HBIM MPOPECCHsIM;
e YUACTBYIOUIMI B pa3IUYHBIX BUJIAX JOCTYITHOTO MO BO3PACTY TPYZAa, TPYIOBOU JESATEIBHOCTH.

6. DKOJIOrN4eCcKOe BOCIIUTAHUE:

e TOHMMAIOIIMN IIEHHOCTh MPUPOJIBI, 3aBHUCUMOCTb >KMU3HHU JIOACH OT MPHUPOABI, BIHSHUE
JIIOIEN HA IPUPOLY, OKPYKAIOIILYIO CPELY;

e TMPOSBIAIONMI JIOOOBL M OEpeKHOE OTHOIICHHE K MpPHUpPOJAE, HENpusiTUe IeWCTBUH,
MPUHOCAIINX BPE]] IPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

e BBIpaXKAIOUIMI TOTOBHOCTH B CBOEH J1€ATEIHHOCTH MPUIACPIKUBATHCS IKOJIOTUYECKUX HOPM.



7. LleHHOCTh HAYYHOT'O MO3HAHMUS:

e BEIPOKAIOIMIUN  TIO3HABATCIIbHBIC  HWHTEPECHl,  AKTUBHOCTH,  JIIOOO3HATCIILHOCTh |
CaMOCTOSATEJIbHOCTh B IO3HAHUH, UHTEPEC U YBAXKEHUE K HAYYHBIM 3HAHUSAM, HAYKE;

e 00JTaIarOIIMI TIEPBOHAYAILHBIMU TPEICTABICHUSAMH O MPUPOJIHBIX M COIUATBHBIX O0BEKTaX,
MHOT000pa3u OOBEKTOB M SIBJICHHUM MPUPOIBI, CBA3H KUBOW U HEXHUBOU MPUPOIBI, O HAYKE,
Hay4YHOM 3HAHWH;

VMMEIOIIU IepBOHAaYaIbHbIE HABBIKU HAOTIOACHUIA, CUCTEMATU3AIIMHA U OCMBICIICHHS OTIbITa B

€CTeCTBEHHO-HAYYHOW U TYMaHUTapHON 00JIACTSIX 3HAHHS

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanvecTBo yacos JuexkTpoHHble Bocnurar.
HaumenoBanue
Ne (uudposbie) KOMIIOHEHT
pa3jiejioB U TeM Kourponbusie IlpakTuueckue
n/n Bcero oOpa3oBareJib
NpOrpaMMbl paloTHI paboThI
HbIE pecypchl
1 buonorus kak Hayka 1 1,6,7
) JKuBnle cUCTEMBI U UX ) 6,7
W3YYCHUE
3 buonorus kieTku 2 0.5
XuMuUecKkas opraHu3anus
4 10 1
KJIETKHA
5 Crpoenue u QpyHKIHH g ) 7
KJIETKHA
6 OOMeH BelecTB U peBpa- 9 | 6,7
IICHHE YHEPTUH B KIIETKE
Hacnencreennas ungop- 1,6,7
7 Marus 1 peanusanus e€ B 9 0.5
KJIETKE
8 JKU3HEHHBIN IIUKIT KIIETKHA 6 1 1,6,?
Ctpoenue 1 GYHKIIUNA 6,7
9 P by 17 15
OpTraHHU3MOB
PasmHOeHHE U pa3BUTHE 7
10 P 8 1.5
OpTraHHU3MOB
I'eHeTHKa — HayKa O 7
11 HACJIEACTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH 7
12 P 10 |
HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH 7
13 P 6 |
W3MEHYUBOCTH

14 T'eneTuka ueoBeka 3 0.5 7



15 Cenekiusi OpraHu3MOB 4 1 1,6,7

16 buotexHonorus u 4 1,7
CHHTCTHYECKAS OHMOJIOTHUs
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 102 0 13
I10 ITPOI'PAMME
11 KJIACC
N HaumenoBanue Koau4yecTBo 4acoB JuekTpoHnbie  Bocnurar.
w/n pa3aesioB U TeM Beero Konrponbusie IIpakTuueckue (mudposbie) KOMIIOHCHT
NMporpamMmbl padoThI paboThI o0pa3oBaTe/ibH
ble pecypchbl
3apoKIEHUE U Pa3BUTUE 1,6,7
1 3BOJIIOLIMOHHBIX 4

MPEJICTaBICHUN B OMOJIOTHI

Muxkpo3BoatoLus U eé 14 ) 1,6,7
pE3yNbTaThI

MaxposBoitonus u eé 7
pe3yNIbTaThl

II 7
POMCXOXKIEHHUE U 15 15

pa3BUTHE )KU3HU HA 3emiie

IIpoucxoxaeHue yemoBeka 10 | 7
— aHTPONOTEHE3

DKOJIOrusi — HayKa o 5,7
B3aMMOOTHOIICHUSX
6 OPTraHU3MOB U 3 0.5
Ha/I0PraHU3MEHHBIX CUCTEM
C OKpY>Karollen cpenon
OpraHusMebl U cpea 6,7
obutanus

DKOJIOTHS BUIOB U 6,7
MOMYJISIIUNA

DKO0JIOTHSA COOOIECTB. 6,7
DKOJOTHYECKUE CUCTEMBI

buocdepa — rmobanpHas 1,6,7
JKOCHUCTEMA

10

UYenosek U OKpyxkaromas 1,6,7
cpena
12 PesepBHoE Bpems 8

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11

102 0 7.5



ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Hara uudposbie
n/n Tema ypoxa Bcero Kontpoanueie  Tparkruueckue u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI pecypen
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak |
9acTh COBPEMEHHOTO O0IIeCcTBa
2 JKuBble cucTeMbl U KX CBOMCTBA 1
YpoBHeBast OpraHU3aIusl )KHUBBIX CHCTEM 1
4 HcTopust OTKPBITHS U U3YYCHUS KIICTKU. |
Krnerounas reopust
MeTo1b1 MOJIEKYISIPHOM U KJIIETOYHOU
ouonorun. [Ipaktudeckas padora «M3yuenue
5 METOJIOB KJIETOYHON OMOIOTHH | 0.5
(xpomarorpadus, snexTpodopes, '
muddepeHnmuanbHoe eHTpudyrupoBanue,
[TLP)»
6 XUMHUYECKUH COCTaB KIETKU 1
7 MuHepanbHbIe BEIIeCTBa KIIETKH, UX |
Ouosoruveckas poJib
Opranuveckuie BemecTBa KJISTKH — OeKu.
8 JlabopartopHast pabota «OOHapyKeHHEe 1 0.5
OEIKOB C TIOMOIIbIO KQa4eCTBEHHBIX PEaKIIHiD)
9 CaoiicTBa, K1accupuKkaus U G yHKIHHA 1
0enKoB
10 Opranuyeckue BelecTBa KIeTKH — 1




YIJICBOObI

11 Oprannyeckue BelecTBa KIETKH — JIMIUIbI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaGopatopnas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHbBIX U3
KJIETOK pa3JIM4YHbIX OPTaHU3MOB)

13 Crtpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpupocdarsr (HTD)

14 CexsenupoBanue JIHK. MeTo1bl TeHOMUKH,

TPAHCKPUIITOMUKH, TIPOTEOMUKH

15 MeToabl CTpYKTYpHOU OHOJIOTHH

16 Tuns! knetok. [IpokapuoTnueckas kieTka
CrpoeHune 3yKapuoTUYECKOM KIIETKH.

17 [IpakTuueckas pabora «/3yueHune cBONCTB 0.5
KJICTOYHOM MeMOpaHbD»

18 IToBepXHOCTHBIN anmnapar KJICTKU
OnHOMEeMOpaHHbIE OPraHOUABI KIIETKH.

19 [TpakTuyeckas padota «M3ydyeHue 1BUKEHUSA 0.5
LIUTOIUIA3MbI B PACTUTENbHBIX KIETKaX»

[TosnryaBTOHOMHBIE OpraHOUABI KJIETKU:

20 MUTOXOH/IPHH, Tu1acTH L. JlabopaTtopHas 0.5
pabota «HccnenoBanue miaMonnsa u '
JIeTIa3MOJIM3a B PACTUTENIbHBIX KIIETKaX»

21 HemeMmOpanHbie opraHOU/IbI KIETKU

22 Crpoenue u pyHKIMH apa
CpaBHuTelIbHAs XapaKTEPUCTUKA KIETOK

23 aykapuort. JlabopaTopHas pabora «3yueHnue 0.5

CTPOCHUS KIICTOK PA3JIMYHBIX OPraHU3MOB»



AcCUMUIAIINASL U JUCCUMUIISIINS — JIBE
CTOpOHBI MeTabonu3Ma. Turbl oOMeHa

24 BeiecTB. JlabopaTopHas pabdora «M3ydenue 1
KaTaJIMTHYECKOM aKTUBHOCTH (PEPMEHTOB (Ha
MpUMepe aMIJIas3bl WK KaTanaa3bl)»
DepMEeHTAaTUBHBINA XapaKTep peaKimii
KJIETOYHOT0 MeTabosm3ma. JlabopaTopHas
25 pabora «M3yuenue pepMeHTaTHUBHOTO 1 0.5
paclleIUIeHHsl IEPOKCHIa BOJLOPOaA B
PaCTUTENBHBIX U )KUBOTHBIX KIJIETKAX»
26 benku-akTuBaTOPH! U OCIKU-UHTUOUTOPHI 1
27 ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB 1
28 doTrocuHTE3 1
XemocuHtes. JJaboparopnas pabota
29 «CpaBHeHHe npolieccoB (pOTOCHUHTE3a U 1 0.5
XEMOCHHTE3a»
AHaspoOHbIe opraHu3Mbl. Busibl OposkeHusI.
30 JlabopaTtopHas pabota «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUS U JbIXaHUS
31 AdpoOHBIE OpraHu3MBbl. JTarbl |
SHEPreTUYEcKOro ooMeHa
OHeprusi MeMOpPaHHOTO IPaJUEHTA IIPOTOHOB.
32 Cunre3 AT®: pabora nporoHHoit ATD- 1
CUHTA3bl
33 Peaknuu MaTpu4HOro CHHTE3a 1
34 Tpanckpunuus — Marpuussiid cuare3 PHK 1
35 Tpancasuus u e€ Tanbl 1
36 KomupoBanue amunokucnot. Pois pubocom B 1




onocuurese OeIKa

Opranu3zaius reHoMa y IpOKapuoT U

37
3yKapuoT

18 MonekynsapHble MEXaHU3MBbI SKCITPECCUI
I€HOB y 3YKapHOT
Bupycel — HekneTounbie (OpPMBI KU3HH H

39 obnuratHbie mapa3uThl. [IpakTuyeckas padora 0.5
«Co3anue Mo/ielid BUpycay

40 BupycHrble 3a0601eBaHus YyenoBeKa,

YKUBOTHBIX, PACTCHUI

41 HanotexHonoruu B OMOJIOTHH U MEIUIIMHE

42 JKU3HEeHHBIN TUKIT KIETKH

43 Marpuunsiii cunares JJHK
Xpomocomsl. JlabopaTtopHas pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenaparax»

45 Jlenenune KIETKH — MHTO3
Tune! knerok. KapuokuHes v IUTOKHHES.

46 JlaGopatopnas paborta «Habmronenue Mutosa 0.5
B KJIETKaX KOHYMKA KOpEIlIKa JyKa (Ha ’
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus ;kM3HEHHOTO 1IUKJIA KJIETOK

48 Opranusm Kak €IMHOE 11eJ10€

49 Tkanu pactenuit. JlaboparopHas pabota 0.5
«3yueHne TKaHel pacTeHUN» '

50 Tkanu )XMBOTHBIX U yenoBeka. JlabopaTopHas 0.5

pabota «/3y4yeHne TkaHel )KUBOTHBIX)




Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabota «M3y4ueHne opraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena opraHu3MOB 1

53 JIBu>KeHHe OpraHu3MOB 1

54 [Intanue opranu3smMoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. |
[MumeBapuTenbHas cucTeMa 4eaoBeKa

56 JlbIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 1
YeJI0BEKa

58 TpaHcopT BEIIECTB y OPTaHU3MOB 1

59 KpoBeHocHas cucTtemMa o3BOHOYHBIX |
KMBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHas cuctema 4enoBeka 1

63 Pa3npaxuMocCTh U perynsnms y OpraHu3MoB 1

64 ['ymoparnbHast perysius U YHIOKPUHHAs |
crcTeMa JKUBOTHBIX U YeJIOBEeKa

65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 1

66 [TonoBoe pa3MHOXEHUE 1

67 Meiio3 1
I'ameTorenes. Obpa3oBaHue U pa3BUTHE

63 MOJIOBBIX KJIeTOK. JIabopaTopHas padora | 0.5

«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»



69

70

71

72

73

74

75

76

77

78

79

I/IHI[I/IBI/I,I[yaJ'IBHOG Pa3sBHUTHEC OPIraHU3MOB —
OHTOI'CHE3

3akJagKa OpraHoOB U TKaHEH U3 3apOJIbIIIEBBIX
JINCTKOB

PocT u pa3BuTHe )xuBOTHBIX. JIJaboparopHas
pabota «BpIsiBIeHHE MPU3HAKOB CXOJCTBA
3ap0)151me1?1 IIO3BOHOYHBIX XUBOTHBIX)

Pa3sMHOKEHME U pa3BUTUE PACTCHUM.
JlabopartopHast pabora «CTpoeHUEe OpraHoB
Pa3MHOKEHUS BBICIIUX PaCTEHUI

HcTopus CTaHOBJIEHUS U Pa3BUTHUS T€HETUKU
KaK HayKH

OCHOBHBIE MTOHITHASI U CUMBOJIBI T€HETHKH.
JlabopaTopHas pabota «JIlpo3oduina kak
O0BEKT T€HETUYECKHIX UCCIICIOBAHUID

3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB.
MonoruOpuaHoe CKpeluBaHue.
[IpakTnueckas padota "U3yuenue
pe3yIbTaTOB MOHOTHOPHUTHOTO CKPEIIIMBAHUS
y apo3opuisr"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEUIMBaHUS

AHnanuzupyrolee ckpemuBanue. Henomnnoe
JIOMUHHPOBAHUE

JurnOpunHoe ckpeuBanue. [Ipaktuueckas
pabota «/3y4yeHue pe3yabTaToB
JTUTHOPHUIIHOTO CKPEIUBAHUA Y JPO30(PHITBD»

[{uTonorunyeckrue OCHOBBI TUTHOPUTHOTO

0.5

0.5

0.5

0.5

0.5




CKpCUIUBaHUs

80 CuensieHHOE HaclieIOBaHUE TPU3HAKOB 1
81 XpOMOCOMHas TEOpHs HACIIEACTBEHHOCTH 1
82 I'enernka moma 1
83 I'eHOTHII KaK IIEJTIOCTHAS CHCTEMa 1
24 I'eHeTMUECKUI KOHTPOJIb Pa3BUTHSI PACTEHUN, |
JKMBOTHBIX M YEJIOBEKa
35 N3MeHUYHnBOCTH MTpU3HAKOB. BHibl |
H3MEHYHUBOCTH
86 MoaudukanroHHass K3MEHYHBOCTh 1
BapuannoHHBIN psii 1 BapHallMOHHAsA KPUBas.
JlabopaTopHas pabora «lccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0.5
n3mMeHunBOCTH. [locTpoeHne BapualiMOHHOTO
psilla ¥ BapUalMOHHOU KPUBOW»
28 I'eHOoTHIIMYECKAS N3MEHUHBOCTD. |
KoMOunaTHBHAs H3MEHYMBOCTE
MyTtanuroHHasi U3MEHUYHUBOCTb. [IpakTueckas
89 pabota «MyTanun y 1po30¢puiisl (Ha TOTOBBIX 1 0.5
MUKpOIpenaparax)»
90 3aKOHOMEPHOCTH MYTallMOHHOTO MpOoILEecca. |
ONUreHETUKA U SIIUTSHOMUKA
01 I'eneTtuka yenoBeka. [IpakTudeckas pabora | 0.5
«CocTaBieHe U aHAJIU3 POAOCIOBHON '
92 MeTtoapl METUITHHCKOM T€HETUKH 1
3HaueHNE MCAULIMHCKON I'CHETHKH B
93 MPEAOTBPALIEHUH U JICUEHUHU T€HETUYECKUX 1

3a00JIEBAHUI YEIIOBEKA



OCHOBHBIE ITOHSTHS CCIICKIIMH. JIa6opaTopHa>1

94 pabota «M3ydueHue copToB KyIbTYpHBIX 1 0.5
pacTeHuil U MOPOA JOMAIIHUX KUBOTHBIX)»
MeToapl CeNeKIIMOHHOM pabOTHI.

95 JIaboparopHas paboTa «/I3yueHue MeTo10B 1 0.5
CeJIeKIIUN pacTEeHUIl»
JIOCTHKEHHUSI CENIEKIIUN PACTEHUN U

96 #UBOTHBIX. [IpakTHueckas pabota 1
«IIpuBuBKa pacTeHHID»

97 CoxpaHeHue, U3y4eHHEe U HCIIOIb30BaHHE |
TFeHETUYECKUX PECYPCOB
buotexHonorus kak Hayka U OTpaciib

98 npousBocTBa. [IpakTuueckas padora 1 0.5
«M3yduenne 00beKTOB OMOTEXHOIOTUID)

99 OcCHOBHbBIE HaINpaBJIEHUs] CHHTETUYECKOMN 1
ouonoruu

100 XpOMOCOMHas U T€HHasl HHXXEHEpUs 1

101 MenumHckre OHOTEXHOIOTHH 1

102 Pesepsubiit ypok. [loBTopenue, o0061ienue, |
cUCcTEMAaTH3allus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME



11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrponbueie  Ipaxrireckie f:?.yqeﬂnﬂ :116[?:11;03aTe.111>m>1e
padoThI padoThbI pecypes:
1 OpomononHas teopus Y. Jlapsuna 1
) JIBYOKyIIME CHIIBI SBOJIIOIMU BUAOB 110 Y. 1
JapBuny
3 Bopb0a 3a cymiecTBoBaHNE, €CTECTBEHHBIN |
U UCKYCCTBEHHBII 0TOOP
4 DOopMUPOBAHUE CUHTETUUYECKON TEOPUU 1
IBOJIIOLIMH
5 Dranbl HBOIIOIMOHHOTO Mpoliecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsmus — anemMeHTapHas €IMHULA 1
3BOJIIOLIMH
3aKOH reHETHYECKOro paBHOBecus JIk.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 0.5
pabota «BrlIsiBIeHHE H3MEHYHBOCTH Y '
ocobeil 0IHOTO BUAA»
8 DneMeHTapHbIe PaKTOPHI YBOTIOIUN 1
9 Dddext ocHoBarens. Dpdext |
OYTBLJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3050um nomyssiui: ]
reorpaduyeckas, OMoIornuecKas
1 EcrtecTBeHHBIN 0TOOP — HANPaBISAIOIIUN |

(baxTop BONIOLUU



12

13

14

[TonoBoii oT6Op

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK
Pe3yabTaT MUKPOIBOIFOIIHH.
JlabopaTtopHas paborta «3ydenue
apoMop(}030B U HINOAAANITAIIUHN Y
pacTeHU U )KUBOTHBIX)

[Ipumepsl npucnocobaeHN Y OpraHu3MOB:

Mopdosioruaeckue, GU3HOIOTHIECKUE,
OMOXHUMHYECKHE, TIOBEICHUECKHE.
JlabopaTopHas pabora «IIpucnocobenns
OpPraHU3MOB U UX OTHOCUTENIbHAS
11eecoo0pa3HOCTh»

0.5

0.5

15

16

Bupn, ero kpurepuu u CTpykTypa.
JlabopartopHas padota «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

Crpykrypa Buza

0.5

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

18

19

20

21

22

CBs3b MHKPOI3BOJJIIOLOWHA U SITUACMHUOJIOTUA

Makpossontouus. [laneonronornyeckue
METO/Ibl U3yUYEHHS IBOTIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

DOMOpPHOIOrHYECKHUEe U CPAaBHUTEIBHO-
MOP(OJIOTHUECKUE METO/IbI N3YUEHUS
SBOJTIOIINH
MonekyIapHO-TeHETHYECKHE,
OMOXMMHYECKHE U MAaTEeMaTUYECKUE




MCTOJbI U3YUCHHA 3BOJIIOIINN

23 OO6mmre 3aKOHOMEPHOCTH IBOJIOIUN
24 AnantuBHas paauanus. HepaBHoMepHOCTH
TEMIIOB BOJIIOLIUU
)5 HayuHnbie runotessl NporCcX0KIeHUS
JKW3HU Ha 3emMJie
26 JloHay4yHbI€ PEJCTABICHUS O 3aPOXKICHUN
KU3HU
7 OcCHOBHBIE 3Tanbl HEOPTaHUYECKON
3BOJIIOLIUU
28 ['unoTessl 3apokKICHUS KUZHU
Uctopus 3emiu 1 MeTobI €€ U3ydeHUsI.
29 JlaboparopHas padora «3ydenue u
OTIMCaHNE UCKOTIAEMBIX OCTATKOB JPEBHUX 05
OpPTraHU3MOB»
30 Hauanbnbie 3Tansl oprannyeckoi
SBOJIIOLIUU
31 OBOIIOLUS DYKapHOT
OCHOBHBIE 3Tarbl YBOTIOIUU
1 pactutenbHOro mupa. [Ipaktrueckas 0.5
pabora «M3yuenne ocobeHHOCTEH '
CTPOCHHUS PACTEHUHN Pa3HBIX OTACIIOB)»
13 OCHOBHBIE 3Tarbl YBOJIIOIUN KUBOTHOTO
MHpa
DBoJto1us )KUBOTHBIX. [IpakTrueckas
34 pabota «M3ydyenne ocoOeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KUBOTHBIX)»
35 Pa3Butue xu3HM Ha 3eMIe 110 3paM U



nepuogam

MaccoBbie BbBIMUpPAaHUA — 3KOJOTMYCCKUC

36 KPU3HCHI TIPOIILIIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, Er0
0COOEHHOCTH

18 CoBpeMeHHast cucTeMa OPraHuYeCKOTO
MuUpa

39 OCHOBHBIE CUCTEMATHYECKHE TPYIITIBI
OpraHHU3MOB

40 AHTpPOIIOJIOTUsI — HayKa O YeJIOBEKE

41 PazBuTue npeacrabieHuit o
MIPOUCXOXKACHUH YETIOBEKA
MecTo yenoBeka B CUCTEME
opranu4eckoro mupa. JlaboparopHas

42 pabora «/3yuenne ocoOeHHOCTEH 0.5
CTPOEHHMSI CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

43 JIBMKyIHEe CHJIbI AaHTPOIIOTEHE3a

44 CooTHolieHrne OUOTOTHYECKUX U
COLIMATBHBIX (PAKTOPOB B AaHTPOIIOTECHE3E

45 OCHOBHBIE CTaJUU AHTPONIOTEHE3A

46 [Taneorenerrka u MajeOreHOMHUKA

47 DBOJIIOLIMS] COBPEMEHHOTO YEJIOBEKA
Yenoseueckue packl. [IpakTuueckas

48 pabota «3ydeHue 3KOJTOrHIeCKUX 0.5
aJanTalyi 4eJIoBeKa

49 MexaucuuninHapHble METOIb

AHTPOMOJIOTUHU



50 3apoKJICHUE U Pa3BUTHE IKOJIOTHH 1
Mertoapl skosnoruu. JlaboparopHas padota

51 «3yueHne MeTo10B SKOJIOIMYECKUX 1 0.5
HUCCIIETOBAHUIN

5 3HaueHue 3KOJOTUUECKUX 3HAHUHU IS ]
4eJIoBeKa

53 Dkonorudeckue HakTopsl 1
Abuotnyeckue gaktopsl. CBET Kak

54 skonornueckuit pakrop. JlabopaTtopHas | 0.5
pabota «BpisiBneHne npucnocobdaeHuit ’
OpPraHMU3MOB K BIIUSIHUIO CBETa»
AbGuoTtnueckue paktopsl. Temmeparypa
KaK KOJOTHYECKUM (pakTop.

55 JlabGopaTtopHas paboTta «BrisBiieHne 1 0.5
MIPUCTIOCOOICHHI OPTaHNU3MOB K BIIHSIHHIO
TEMIIEPATYPbI»
Abuotnyeckue gakropsl. BraxHocTh Kak

56 skoJornyeckuit paxrop. JlabopaTopHas | 0.5
paboTa « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 00uTaHUsT OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuznennsle popmMbl OpraHU3MOB 1

60 buotuyeckue pakTopsl 1
3HaueHne OMOTUYECKNAX B3aNMOIEHCTBUI

61 JUISl CYIIIECTBOBAHUS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTHKU 1




MIOITYJIAIH

OCHOBHBIE TTOKa3aTeIIH IOIMYJIAINN

63 YHCJIEHHOCTD, TNIOTHOCTh, BO3PACTHAs U
MOJIOBAsi CTPYKTYypa
OCHOBHBIE TIOKA3aTEJIH TOIYJISIIH:

64 PO 1aeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITUN

65 DKoJ0ru4ecKasi CTpyKTypa NomyJssuuu

66 JluHaMmuKa MOMyJISALUUN U €€ PeTyIIsius

67 KpuBbie pocTa 4MCcIeHHOCTH MOMYJISALINH.
Kpussie BIKUBaHMS
DKojoruueckasi HAIIa BU/A.

68 JlabopaTopHas padora «IIpucnocobenus 0.5
CEMSTH PACTEHHH K paCCEIICHUIO»

69 Bun xak cucrema nonyisiiui

70 3aKOHOMEPHOCTH MMOBEJCHHS U MUTPALIUi
KUBOTHBIX

71 Coo0111ecTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi CUCTEMA

7 KpyroBoport BelecTB 1 MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHbIE TIOKa3aTeNIN IKOCUCTEMBI

75 DKOJIOTUUECKUE TUPAMUIBI

76 N3menenuns cooOIIecTB — CYKIIECCHH

77 [TpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI
03€ep u peK. DKOCUCTEMbI MOpEi 1 OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. IKOCUCTEMBI



TYHJIP, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOIOTE€HHbIE SKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas pabota 0.5
«M3ydenue u onucanue ypo0IKOCUCTEMBD '
3akoHOMEpHOCTU (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HCHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPTaHU3MEHHOM, MTOMYJISIIMOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocgepa — obuienianerapaast 060104Ka
3emiu

84 Yuenue B. W. Bepnanckoro o 6unochepe

25 3aKOHOMEPHOCTHU CYILIECTBOBaHMS
ouocdepnr

36 Kpyrosoports! BelecTs u
OMOTEOXUMHYECKUE ITUKITBI

27 3oHanbHOCTH OHochepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcroitunBocTh OMOCheps

89 DKOJIOrM4eCcKHe KpU3HUChl U X MPUIMHBI

90 BosneiicTBue uenoseka Ha 6uochepy

91 AHTpONIOreHHOE BO3JEHCTBUE Ha
pPaCTUTENbHBIN U 5KUBOTHBIA MU

92 Oxpana npupojibl

93 OcCHOBHBIE NPUHIUIIBI YCTOHYUBOTO



Pa3BUTHA YCJIOBCUCCTBA U IIPUPOALI

PanmonansHoe nMpupoaonoib30BaHuEe U

94 COXpaHEHHEe OMOJIOTUUECKOTO 1
pazHooOpa3us 3emiin

95 0"606H1€HI/IG 1o TeMe « MUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

96 Ofio6memae 1o TeMe «MaKpoIBOJIIOLUS U 1
e€ pe3yabTaThD»

97 Oo6o006menne o Teme «IIpoucxoxaeHue u 1
pa3BUTHE )KU3HHU HA 3eMIIE»

08 O6o06menue no Teme «IIpoucxoxaenne 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O6061eHne o TeMe «DKOJIOTUSl — HayKa O ]
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 Oo6o06menne o Teme «OpraHu3Msl U cpena 1
oOuTaHU

101 0606meHIEe 1o TeMe «DKOJIOTUS BUIIOB U ]
TIOTTY TSI

102 O606menue o reme «buocdepa — |
rI100anpHast IKOCHUCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME



ITPOBEPAEMBIE HA EI'D ITIO BUOJIOI'MUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHMSA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBIIETI'O OBPA3OBAHUA

Kon
IIPOBEPSEMOTO
TpeOOBaHHSA

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbl CpeHero 00uero o0pa3oBaHus
CdopMUpoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (pOpPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, B
MO3HAHUM 3aKOHOB TPUPOAbl U PEIICHUH >KU3HEHHO BaXXKHBIX COLMAIBHO-
STUYECKHUX, YKOHOMUYECKUX, SKOJOTHUYECKHUX MPOOJIEM UYelIOBEUYECTBa, a TaKXkKe B
pEIIEHUH BOMPOCOB PAIMOHAIBHOIO MPHUPOAONOIB30BaHUS, B (OPMUPOBAHUU
[IEHHOCTHOTO OTHONIIEHUS K MPUPO/IE, OOIIECTBY, YEIOBEKY; O BKJIa/Ie€ POCCUMCKUX

U 3apYOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenne cuctemoill 3HaHMMI 00 OCHOBHBIX METOAAX HAYYHOI'O IIO3HAHUA,
UCIIOJIb3YEMbIX B OMOJIOTUYECKUX UCCIIETO0BAHUAX KUBBIX O0BEKTOB M 3KOCUCTEM
(onmcanue, u3MepeHHe, MpOBeACHUE HAOIIOAEHUM); croco0amMH BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUN B IIPUPO/IE.

YMeHHe BBIIBUTATh TUIIOTE3b], IPOBEPATH UX IKCIEPUMEHTAIBHBIMUA CPEICTBAMHU,
bopMynupys 1elib MCCIEeOBaHUs, aHAJIM3UPOBATh MOJIYUYEHHBbIE PE3YyibTaThl U
JIeJIaTh BBIBOJIBI.

BeisiBiIeHHE 3aBHCHMOCTH MEXIY HUCCIEAYEMBbIMU BEJIWYMHAMH, OOBSCHEHHE
MOJYYEHHBIX Pe3yJabTaToOB W (HOpMyIUpOBaHHE BBIBOJAOB C HCIIOJIB30BAaHHEM

HAayYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHue BIageTh CHCTEMON OWOJIOTMYECKHMX 3HAHHWM, KOTOpas BKIFOUYAET:
OCHOBOIIOJAraroye OUOJIOruieckre TEPMHUHBI M TOHSTHSl (3KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, Buj, MOMYJSIHMS, SKOCUCTEMa, OHOIIeHO3, Orocdepa; MeTaboIu3M,
TOMEOCTa3, KJICTOUHBIA UMMYHHUTET, OMOCHHTE3 O€JIKa, OMOTIOIMMEPHI, TUCKPETHOCTD,
CaMOperyJisiliysi,  CaMOBOCIIPOM3BENICHHE,  HACJEACTBEHHOCTb,  W3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Oouosornueckue Teopuu: kierouyHas teopust T. IlIBanna, M. Illneiinena, P.
BupxoBa; kioHanbHO-cenekTuBHOTO umMmyHutera I1. Opnux, .M. MeunukoBa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. MopraHa, 3aKOH 3apOJIbIILIEBOTO
cxoactBa K. bapa, sBomtonmonnas teopus Y. lapBuHa, cCUMHTeTHYECKasT TEOPHs
9BOJIIONIMM, Teopwsi aHTpornorene3a Y. JlapeuHa; Teopust Ouoreorenoza B.H.
CyxkauéBa; yuenue H.J. BaBunoBa o neHTpax MHOroo0pasusi U MpOUCXO0KICHUS
KyJIbTypHbIX pactenuii, yuenue A.H. CeBepuoBa 0 MOyTSIX M HaImpaBICHUSIX
sBoutonny, yuenue B.M. Bepuaackoro — o 6uocdepe);

3aKOHbI  (eAMHOOOpa3usi TMOTOMKOB IE€PBOTO  IOKOJICHUS,  PaCIICTIIICHUS



IIPU3HAKOB, HE3aBUCUMOI0 HACJEI0BaHUs MpU3HAKOB I'. MeHzens; CLUeniIeHHOTo
HACJICIOBaHMsI MPHU3HAKOB M HaApyIIeHHUs cleruieHuss reHoB T. Moprana;
TOMOJIOTHUECKHUX PSIOB B HacleICTBeHHOW wu3MeHunBocTH H.M. Basunosa;
reHetudyeckoro paBHoBecus Jx. Xapaum um B. BaiinOepra; 3apobIieBoro
cxonctsa K. bapa; 6uorenernueckuit 3akon . ['ekkens, . Mroiepa);
MPHUHIIUIEI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH ),

npaswia (MmuHuMyMa FO. Jlubuxa, sxonorndyeckoil mupamMuabl 4uces, OnomMacchl u
SHEPIHH),

runote3bl (koauepatHod AWM. Onapuna, nepsuyHoro OynboHa JIxk. XomneliHa,

mukpocoep C. oxkca, pubdozuma T. Hek)

YMeHue pemarh IMOMCKOBBbIE OWOJIOTMYECKHE 3a/1aud; BBISIBISATH MPUYHMHHO-
CIIEICTBEHHBIC CBSI3U MEXIY UCCIETYEeMbIMH OHUOIOTMYECKUMHU OOBEKTaAMH,
MPOLIECCAMU U SIBJICHUSIMU; JI€aTh BBIBOJIBI M MIPOTHO3bI HA OCHOBAHUM MOTYYEHHBIX
pE3yIbTaTOB;

COCTaBJIATh TEHOTUITMYECKHUE CXEMBI CKPEILMBAHUS JIJIsl pa3HBIX TUIIOB HACJIEIOBAHUS
MPU3HAKOB Y OPraHU3MOB, COCTAaBJISITh CXEMbl MEPEHOCA BEIIECTB M SHEPIHU B

3KOCHUCTEMAxX (HCHI/I IIUTaHuA, ITUIICBLIC CeTI/I)

YMeHHe yCTaHaBJIMBaTh B3aUMOCBS3M MEXAYy CTPOGHHEM U (DYHKIMSIMU:
OpPraHOMZOB, KIJIETOK pa3HbIX TKaHEW, OpraHaMH M CHUCTEMAMH OpTraHoOB Yy
pacTeHMi, KUBOTHBIX U YEJIOBEKa; MEXAY ATallaMd OOMEHa BEIECTB; 3TallaMu
KJIETOYHOTO LIUKJIA U )KU3HEHHBIX IUKJIOB OPTaHW3MOB; 3TallaMH YMOPHOHAIEHOTO
Pa3BUTHSA; TEHOTUIIOM U (PEHOTHUIIOM, (EHOTHIIOM U (paKTOpaMu Cpeibl OOUTaHMS;
IIPOLIECCAMM HBOJIFOLMY; JBIKYIIMMH CHUJIAMHU AHTPOIIOI€HE3a; KOMIIOHEHTAMH

PA3IMYIHBIX DKOCUCTEM U HpI/ICHOCO6HGHI/I${MI/I K HUM OpPraHu3MoB

YMeHue BhIIENSTh CYILIECTBEHHbIE TPU3HAKHU:

CTpPOEHHMSI BHUPYCOB, KIETOK MPOKAPUOT M OYKApUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOLIEHO30B, SKOCUCTEM U Onochepsr;
CTPOECHHUS OpPraHOB U CHCTEM OpraHOB pAacTeHWH, >KMBOTHBIX, YEJIOBEKa;
IPOLIECCOB  KHU3HEAEATEIbHOCTH, TMPOTEKAOIUX B OpPraHU3Max pPacTEHHH,
JKUBOTHBIX M YEJOBEKa; OMOJOTMYECKHX IPOLIECCOB: OOMEHa BEILIECTB
(MeTabonm3M), HHGOPMAITUH U MIPEBPAIICHUS YHEPTUH, OPOKEHHUS, aBTOTPOPHOTO
U TeTepoTpo(HOrO THUMOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a,
Melo3a, TaMmeToreHe3a, HMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIWBHUIYaJbHOTO  pa3BUTHs  OpraHu3smMa  (OHTOIeHe3a),
B3aUMOJICHICTBUSA T'€HOB, TeTepo3nca; MACWCTBUH HCKYCCTBEHHOTO OTOODA,
CTaOWJIN3UPYIOUIETO, JBMXKYILETO U Pa3pbIBAIOIIErO €CTECTBEHHOIO O0TOOpa;
JIJIONATPUYECKOT0 U CUMIATPUUYECKOrO BHI000pA30BaHUS; BIUSHUS JBIKYILIUX

CHJI 3BOJIIOIIMM Ha FCHO(l)OHH MOMmyJIAIHNH; HpI/ICHOCO6JICHHOCTI/I OpTraHu3MOB K




cpeze oOuTaHMs, YepeqOBaHMs HAIIPAaBICHUH SBOJIIOLNHU; KPYTOBOPOTA BEIIECTB U

INOTOKAa 3HCPTHUU B DKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUSI BBIJCIATh CYIIECTBEHHBIE IPH3HAKH BHUPYCOB,
KJIETOK TPOKAPUOT M  DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOTEOLIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOLIECCOB
oOMEHa BEIIECTB W TMPEBpalleHUs »JHEPrud B KJIEeTKe, (oTocuHTE3A,
IUTACTHYECKOTO M HHEPreTM4eckoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Meio3a,
OIUTOIOTBOPEHUS, Pa3BUTHS M PA3MHOXKCHUS, WHAMBHUIYAILHOTO pPa3BUTH
opranu3Mma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpA,
BUI000pa30BaHMs, MPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUS, BIMSHUS
KOMITOHEHTOB JKOCHCTEM, AHTPOIOTEHHBIX W3MEHEHHH B JKOCHCTEMax CBOCH

MECTHOCTH, KPYTOBOpPOTa BCHICCTB U ITPEBPALICHUA SHECPTHUU B 61/10C(1)epe

YMeHue UCIOJb30BaTh  COOTBETCTBYIONIME  apTyMEHTBI, OHOJIOTHYCCKYIO
TEPMHUHOJIOTHIO ¥ CUMBOIIMKY IS JIOKA3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CHUCTEeMATHUYECKUX TPYII, B3aWUMOCBS3M OPraHU3MOB M Cpelbl OOWTaHUS;
€MHCTBA YEJIOBEYECKUX Pac, HEOOXOJWMOCTH 3JI0POBOTO 00pasza IKHU3HH,
COXpaHEHHUs Pa3HOOOpas3us BUIOB U IKOCHCTEM KaK YCIIOBHUSI COCYIIECTBOBAHUS

IIPUPOJBI U YEJIOBEUECTBA

YMeHHe KpUTHUYECKH OLIEHUBATh HH(OPMAIUIO OHOJOTHYECKOTO COJCPKAHMUS;
UHTEPIPETUPOBATh STHUECKUE AaCMEKThl COBPEMEHHBIX MHCCIEJOBAaHUN B
Ouosiornu,  MeauIMHE,  OMOTEXHOJIOTMH;  paccMaTpuBaTh  IJI0OAJIbHBIE
HKOJIOTHUECKUE TPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM

COOCTBEHHYIO MO3UIIUIO

HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 11O

Kon

BUOJIOI'MHN

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

1.1

1.2

buonorus kak HayKa. JKuBBIC CHCTEMEBI B X HU3YUCHUC

CoBpemeHHast 6MOJOTHST — KOMIUIEKCHAsI HayKa. buonmorndeckue Hayku U U3ydaembie
MU mipoOsieMbl.  DyHAaMEHTa bHBIC, TPHUKIAIHBIC ¥ TIOWCKOBBIC Hay4YHBIC
HCCTIeA0BaHUS B OMOJIOTHH.

3HaueHue OMoIOTUU B POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. [Ipodeccun, cBs3aHHBIe ¢ OMOJOrHel. 3HAUCHHE OMOJOTUU B MPAKTHYECCKOU
JeSITeTPHOCTH YeJIOBEKA: MEUIIMHE, CEITLbCKOM XO3SHCTBE, MPOMBIIIUIEHHOCTH, OXpaHe
TIPUPOJIBI

JXuBble cUCTeMBI KakK MpenaMeT u3ydeHuss Ouosioruu. CBOWMCTBA JKHUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, ITUCKPETHOCTh W IEJIOCTHOCTh, CIIO)KHOCTh U

YIOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTB, caMOOpraHu3aLus,
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CaMOBOCIPOU3BECHUE, PA3APAKUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.
VYpoBHM OpraHM3aluy >KMBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOUHBIN, TKaHEBBIH,
OpPraHM3MEHHBIH, MOMYyISAIUOHHO-BUAOBOH, SKOCHUCTEMHBIA (OHOTEOIICHOTHYECKUIN),
ouocdepnniit. IIporeccel, mpoucxoasiimue B KUBbIX cucTteMax. OCHOBHBIE MPU3HAKU

#uBoOro. Ku3Hp kak ¢popMa CylIeCTBOBAHUS MaTEPUH

Meroasl  Ouosormvecko Hayku. HaOmromenue, UW3MEpeHHE, OKCIEPUMEHT,
cucremaTusanus, MeraaHanus. [loHATHE O 3aBUCHMMON M HE3aBUCUMOW MEPEMEHHOM.
IInanupoBanue skcnepumenTa. IloctanoBka u nposepka runores. Hynesas rumnoresa.
[Tonstre BbIOOPKHU U €€ qocTOBEepHOCTH. Pa3dbpoc B Ouonornueckux naHHbIX. OleHka
JIOCTOBEPHOCTH TOJYYEHHBIX pe3yabTaToB. [IpUUMHBI HMCKaXXEHUS pE3yJIbTaTOB

OKCIICPUMCHTA. IloHsTHE CTATUCTUUECKOTO TECTa
KneTka kak OMojoru4eckast CicTeMa

Knetka — cTpykTypHO-QYHKIMOHANBHAS €IWHUIA JKUBOTO. MCTOpUS OTKPBITHUS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
Ineiinen, P. Bupxo). OCHOBHbBIE OJOKEHUSI COBPEMEHHOW KIIETOYHOM TEOPHUH.

MeToapl MOJEKYJISAPHOM M KIETOYHOW OMONOrMHM: MHUKPOCKOMUS, XpomaTorpadus,
aneKTpodope3, METO MEUYEHBIX aTOMOB, MUdPepeHIralbHOe eHTPpUPyrupoBaHue,

KYJIBbTUBUPOBAHHUC KIICTOK

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOdJIEMEHThl. Boma u eé
pOJIb KakK pacTBOpPUTENsS, peareHra, ydacTHe B CTPYKTYpUPOBAaHUU KIIETKH,
TEIUIOpeTysaiuu. MuHepalibHbIE BELIECTBA KIETKH, UX Ouoyioruyeckas poib. Poinb
KaTHOHOB U aHUOHOB B KJIETKE.

Bbuonornueckue nonmumepsl. benku. AMUHOKHCIOTHBIN cocTaB OenkoB. CTpyKTyphI
OenxoBoi MoJekyibl. [lepBuuHas CTpykTypa Oenka, menTUIHAs CBA3b. Bropuunas,
TpeTuyHasi, 4eTBepTUYHas  CTPYKTypbl. [lenarypamus. CpoiicTBa  O€JKOB.
Krnaccudukanus 6enkoB. buonornueckue GyHKIIUN OSITKOB.

VYrineBonbl. MoHOCaxXapuibl, AUCaXapUIbl, OJUTOCAXAPHUABI U Moucaxapuasl. OOmmii
IUIaH CTPOeHUs M (PU3UKO-XMMUYECKHE CBOWCTBA YIJIeBOJOB. buonorudeckue
(YHKIIHU YTIIEBOJIOB.

Jlumuael.  'mapodunbHO-THApOGOOHBIE  cBoMcTBA. Kiaccmdukamuss — TUTUIOB.
Tpurmuuepunsl, Qochonunuasl, BOCKH, cTepoujbl. buonorudeckue (yHKIUN
munuaoB. OOme cBoicTBa OMOIOTMYECKUX MEMOpaH — TEKY4ecTh, CIIOCOOHOCTb K
CaM03aMbIKaHHIO, TOJIYIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JIHK wu PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneoruapl. [Tpuanun kommuiementapHocTa. [pasuno Yapradda. Crpykrypa JJHK
— JBOWHas crnupaib. MectoHaxoxaenue u Omonorumdeckue (ynkuuu JJHK. Bumsr
PHK. ®yuknuu PHK B knetke.

Crpoenne Monekyiabsl AT®. Makpospruyeckue cBsizsu B Mojekyie ATO.



buonornueckue ¢ynkuun AT®. BoccTaHoBieHHBbIE TEPEHOCUYHKH, UX (YHKIHHA B
kietke. CexsenupoBanue [JHK.
CrpykTypHas Ouosorus: OnoxumMuyeckue u Onodusnueckue ucciaeJoBaHus cocTaBa u

IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKY
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Tunsl  KJIETOK:  JykapuoTuyeckas M Ipokapuotrnueckas.  CTpyKTypHO-
(b yHKIIMOHATBLHBIE 00pa30BaHUS KICTKH.

CrpoeHne mnpokapuoOTHYECKOW KieTku. KietouHas creHka OakTepuid W apxew.
OcoOeHHOCTH CTPOEHHSI TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo U posib IPOKAapUOT B OMOIIEHO3aX.

Crpoenne u (QYHKUMOHHUPOBAHHE DSYKAPUOTHYECKOW KIETKH. IlmasmaTmueckas
MeMmOpana (masmainiemma). CTpykTypa Iuta3Mathyeckod wmemOpanbl. TpaHcropT
BEIIECTB yepe3 IIa3MaTH4YecKylo MeMOpaHy: maccuBHbIN (nuddysus, obmeryéHHas
muddy3ns), aKTUBHbIM (NEpBUYHBIN M BTOPUYHBIM AaKTUBHBIM  TPaHCIOPT).
[Tonynponunaemocts MemMOpaHbl. Pabora HaTpuii-kaaueBOro Hacoca. DHJIIOIMTO3:
MUHOIUTO3, (aromuro3. Ok3omuro3. Kierounas crenka. CTpykTypa W (QyHKIHUH
KJIETOYHOM CTEHKH pacTeHuil, rpuoOoB.

Huronnazma. Luro3ons. Lurockener. [IBukenne nuromiaa3mbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpPraHOWIB! KJIETKH: 3HAoIuiazMatuueckas cets (OI1C), anmapar
lonbmku, TU30COMBI, WX CTpoeHHE W (PyHKIUH. B3auMoCBsS3b OIHOMEMOpPaHHBIX
opraHouioB KieTku. CTpoeHHe TIpaHyJSIpHOTO peTukyiayma. CHHTE3 pacTBOPHUMBIX
OEJIKOB. Cunres KJIETOYHBIX MeMOpaH. I'manxwuii (arpanynsipHBbIiL)
SHJAOIUIa3MaTHUeCKuil peTukyiyM. CekperopHas (yHKuus anmapara [ oJbIKH.
Tpancnopr BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX KJIETOK. KileTOUHBINH COK.
Typrop.

ITosryaBTOHOMHBIE OpPraHOU/IbI KJIETKU: MUTOXOHPUH, TJIACTUIBI.

Crpoenue n QpyHKIMM MUTOXOHJpUH U TutacTua. [lepBUYHbIe, BTOPUYHBIE U CIIOKHBIE
IACTHAB  (DOTOCHMHTE3MPYIOMIMX  DYKApHOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JICUKOIIJIACTBI BBICIIUX PACTEHUN.

Hemem6pannbie opranou sl kietku CTpoeHue U pyHKIMN HeMeMOpaHHBIX OPraHOM/I0B
kineTku. Pubocombl. MukpodunameHTsl. MpllieyHble  KJIETKA. MUKpPOTPYOOUKH.
Knerounslii nentp. CTtpoeHHe W ABHKEHHE KI'YTHUKOB U pecHHYeK. MUKpOTpyOOUKH
nuToIua3Mbl. LleHTpurois.

SAnpo. Obonouka sapa, XpOMaTHH, KAPUOIUIA3Ma, SAPBILIKH, UX CTPOEHHE U (DYHKIUH.
Snepubiii OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE pacHOJIOKEHHE XPOMOCOM B
uHTepda3zHoM siape. benkn XxpomaTHHa — THCTOHBI.

Knerounsle BritoueHus. CpaBHHUTENbHAs XapaKTEpUCTHKA KIETOK JYKapuoT

(pacTUTENnbHOM, KUBOTHOM, TPUOHOIT)

ACCI/IMI/IHHHI/IH U JUCCUMMUIIIOUA — JABC CTOPOHBI MeTaboam3Ma. Tumel oOMeHa
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BEIIECTB: aBTOTPOQHBIA U TeTepOTPOPHBIA. YUacTHe KHCIOpoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obdecreyenne kietku: npepamieHue AT® B 0OMEeHHBIX
mpoueccax. DepMEHTATUBHBINM XapakTep peakiuil KIEeTOYHOro MeTabonu3ma.
depMeHTHI, UX CTPOEHHE, CBOMCTBA U MeXaHu3M jaercTBus. Kodepmentrsr. OTinmuuns
(epMEeHTOB OT HEOpPraHMYeCKUX KaTajau3aTopoB. beiku-akTuBaTopbl U O€JKU-
WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMd OT Pa3IUIHBIX
(hakTOpOB.

[lepBuuHbIil CHHTE3 OpraHMYecKUX BemecTB B  KieTtke. @PorocuHTe3. Poib
XJIOPOIUTACTOB B mporecce ¢orocuHre3a. CBeroBas ©  TeMHOBas  (asbl.
[IponykTuBHOCTE (oTOCHMHTE3a. BnusHue pa3nuyHbix (AKTOPOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHne HOTOCHHTESA.

XeMmocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMPYIOIIHNE
OakTepuu, Kele300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHa’pobHble opraHu3Mbl. Buasl Opokenusi. [IpoaykTel OpokeHuss u  HX
UCIONIb30BaHUE  YENOBEKOM. AHA’pOOHBIE  MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHEPreTudeckoro ooMeHa. [1oAroTOBUTENBHEIN dTarl.
I'mukonu3 — 6ecKUCIOpPOAHOE pacHIeTNIEHUE TIIOKO3bI.

buonornueckoe OKuCIEHWE, WIM KJIETOYHOE JbIXaHWe. Poiib MHUTOXOHIpUU B
nporeccax OWONOrHYecKoro okucieHus. llukmudeckue peakmuu. OKUCTUTEIHHOE
¢bochopunuposanue. IlpenmymiectBa a’poOHOro myTh OOMEHAa BEIIECTB IEpen

aHa’pOOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHa

Peakuun wmarpuuHoro cuHtesa. IIpyMHIMII KOMIIEMEHTApPHOCTH B PEAKLMAX
MaTpUYHOTO CHUHTE3a. Peanm3ainus HaclieCTBEHHOW HMH(popManuu. | eHeTHYecKuid
Kol, ero cBoicTBa. Tpanckpunumss — wmaTpuuHbeli cuHTe3 PHK. IIpunumns
TPAHCKPUIILIUK: KOMILJIEMEHTAPHOCTh, AHTHMAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsanus u e€ stansl. Yuactue TpancnopTtHeix PHK B 6uocunTese 6enka. YcnoBus
6uocunresa Oenka. Koguposanue amuHokucaot. Posnb pubocom B 6MocuHTE3€E OemKa.
Opranuzaius TeHOMa y MPOKApuOT U SyKapuoT. Perynsuus akTHUBHOCTH T€HOB Y
npokapuoT. ['mmore3a omepona (®. XKakoO, XK. Mano). Perymsammss oOMEHHBIX
IpoLeccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HexsieTouHbIe (POPMBI KU3HU U 00JIUraTHbIe mapa3uTbl. CTpoeHHnEe IPOCThIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychble 3a0oseBaHus ueloBeKa, XUBOTHbIX, pactenuid. CIINJ], COVID-19,

COIIMAJIbHBIC 1 MCAUITMHCKUC HpO6JIeMBI

Knerounsnii nuki, ero mepuonsl u perynsiius. Matepdaza u muto3. OcoOeHHOCTH

IpoucccoB, IIPOTCKANOIIUX B I/IHTCp(i)aSG. IloaroroBka KIJIETKH K JCIICHHIO.
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[IpecunTeTnyeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKHM W TMOCTCUHTETUYECKUM
(mpeMuTOTHYECKUI) IeprOoIbl UHTEP(A3BL.

Marpuunsiii  cunte3 JHK — pemnukanus. Ilpunnuner  permmkaunn  JIHK:
KOMILUIEMEHTAPHOCTb, MIOJIYKOHCEPBAaTUBHBIA  CHHTE3, AHTUIIAPAJIEIBHOCTb.
Mexauuszm permkanuun JJHK. Xpomocombl. Ctpoenue xpomocoM. Temnomepsl u
TenoMepasza. XpoMOCOMHBIN HAOOp KIETKH — KapUOTHUII. J{MIITOUTHBIN ¥ TarIOu THBIH
Habopbl XxpoMocoM. ['oMonoruunsie XpoMocombl. [1o10BbIE XpOMOCOMBL.

JHenenne kietku — Muto3. CTaiuu MUTO3a U MPOUCXOJAIIME B HUX MPOLECCHL. THUIIBI
muTo3a. KaproknHe3 W LMTOKMHE3. buosiornyeckoe 3HaueHWe MUTO3a. Perymsius
MHUTOTHYECKOTO IMKIIA KIeTKU. [Iporpammupyemas KjaeToyHasi TuOenpb — arnonTos.

q)}IHKI_II/IOHaJ'IBHa}I TCHOMHMKA
OpraHHSM KaK OMOJI0rHyecKas CUCTEMA

OIHOKJIETOYHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUYHBIE OPraHW3Mbl U MHOTOTKAHEBBIC
OpraHU3MBbl.

DopMBI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe (BKJtoUYas BET€TaTUBHOE) M TOJIOBOE.
Buapsl Oecronoro pa3MHOXEHHUsS: TIOYKOBaHHUE, CHOPYJsilus, ¢dparMeHTaIus,
KJIIOHUPOBaHHUE.

[TonoBoe pasmuoxkenue. IlomoBble KieTkH, WM rameTtsl. Meino3. Ctaguu mMeiosa.
[ToBenenue xpomocom B Mmeito3e. Kpoccunroep. buonmormdeckuii cMbICa Melo3a U
MOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[Ipen3aponpimieBoe  paszButue. l'ameroreHe3 y KUBOTHBIX. lloyoBBIE Kemne3bl.
OOpazoBanue W pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTtpoeHue
MOJIOBBIX KJIETOK. OIUIOAOTBOpEHHE H 3MOPHOHAIBHOE pPa3BUTHUE IKUBOTHBIX.
Crioco0bl OTUIOOTBOPEHUS: HapYXKHOE, BHyTpeHHee. [lapTeHorenes.
NuauBunyanpbHOe pa3BUTHE OpraHu3MoB (oHToreHes3). Craguu SMOpuoOreHes3a
KHUBOTHBIX (Ha mpumepe ArymkH). JpoGnenue. Tumbsl apoGnenus. OcoOeHHOCTH
NpoOJeHrs MIIEKOIUTAIOLINX. 3apO/AbIIIEeBbIe JUCTKU (TacTpyJIsALyst). 3aKiaka OpraHoB
U TKAHEN W3 3apOJBILIEBBIX JIMCTKOB. B3anMMHOE BIMSHUE 4YacTel pa3BUBAKOLIETOCA
3apojpiia (3MOpUOHATIBHAS WHAYKIMS). 3aKiaJKka TUTaHA CTPOSHUS YKUBOTHOTO KakK
pe3yabTaT HUEpapXUUeCKUX B3aUMOACWUCTBUII TeHOB. BiusHue Ha SMOpUOHANIbHOE
pa3BUTHE PA3ITUIHBIX (PAaKTOPOB OKPYKAFOIICH CPEIBI.

Poct u pasButne xuBoTHBIX. [TocTaomOpumoHaneHbd mepuoi. Ilpsmoe u HempsMoe
pasButue. Pazputue ¢ MmeraMmop§o30M y 6€CIIO3BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HENMPSAMOIrO Pa3BUTHS, UX PACIPOCTPAHEHHUE B
npupoje. Tumsl pocta >KUBOTHBIX. DAKTOPHI pETYIAINHA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu TOCTIMOPHUOHANLHOTO PAa3BUTHS y JKUBOTHBIX U 4YeloBeka. [lepwomsl
OHTOI'€HE3a YeJIOBEeKa.

Pa3zmuoxxenune u pasButue pacteHuid. ['amerodur u copodut. Meito3 B KU3HEHHOM




uukie pacrenuil. OOpazoBaHue crop B Ipoiecce meio3a. ['lamerorenes y pacteHuil.
On1010TBOPEHNE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OII0I0TBOPEHHE
y IBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CeMEHH. MeXaHU3Mbl PEerysiiu

OHTOT€HE3a Y PACTEHHI U KUBOTHBIX

3.2
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Hcropusi cTaHOBIEHUS W Pa3BUTUS I'€HETUKM Kak Haykd. OCHOBHBIE I€HETHUYECKHE
MOHATHSA U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIEJIbHBIE T€HBI, aJIbTCPHATUBHBIC
IIPU3HAKU, JOMMHAHTHBIA M PELECCUBHBIM IMPHU3HAK, TOMO3UIOTA, IETEPO3UTOTa,
yucTas JUHHUA, TUOpUAbI, TeHOTUIl, (eHotur. OCHOBHBIE METOJbl T'E€HETHKH:

l"H6pH,Z[OJ'IOFH‘I€CKHfI, HHTOHOFquCKHﬁ, MO.]'IeKy.]'IHpHO—FeHeTI/ILIeCKI/Iﬁ

Mounorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHzenss — 3aKOH €IUHO00pasus
ruOpuaoB nepBoro nokosenus. [Ipasuno nomuHuposanus. Bropoii 3akon Mennens —
3aKOH paclleryieHus Npu3HakoB. lLluTonoruueckue OCHOBbI MOHOTHOPUAHOIO
CKpellMBaHus. [ uroTe3a 4ncToThl raMmer.

AHnanusupyroniee  ckpeuiuBaHue. [IpoMeKyTOUHBI  XapakTep  HaclI€JOBAHMS.
Pacmennenme npu3HakoB Npy HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpugHoe ckpemuBaHue. TpeTuit 3akoH MeHmens — 3aKOH HE3aBHCHMOTO
HaclleI0BaHMs MTPU3HAKOB. LluTomornyeckre 0OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.
CuennieHHoe HacnenoBaHue mnpusHakoB. PabGorer T. Moprana. CuerieHHOe
HAacJe0BaHUE T€HOB, HAPYIICHUE CUEIUIEHUS MEXIy reHaMH. XPOMOCOMHAs TEOpHUs
HAaCJIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M ONpPEENICHUS 10J1a. AyTOCOMBI U MTOJIOBBIE
XpoMocoMBl. ['oMoramMeTHslli M TeTeporaMeTHbI TMOJ. ['eHeTnueckas CTpPYKTypa
ITOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CHEIIIEHHBIX € ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnedoTponuss — MHOKECTBEHHOE JIEMCTBHUE I'EHA.
MHOK€eCTBEHHBII aJJICITIA3M. Bzaumopeiicteue HEaJUIENbHBIX TEHOB.

Kommemenrapaocts. Onucras. [lonumepus

BsaumoneiictBue renotuna u cpensl npu popmupoBanum (eHoruna. M3MEeHYMBOCTb
IpU3HAKOB. KadyecTBEHHBIE M KOJMYECTBEHHBIC IPU3HAKA. Buapl W3MEHYMBOCTH:
HEHACJICACTBEHHAS U HACIICCTBEHHASI.

Mopan¢ukanoHHasi ©3MEHUYUBOCTh. Poib cpeibl B (OpMUpOBaHUN MOAMGMUKAITMOHHOMN
n3MeHYMBOCTH. HopMa peaknmy npusHaka. BapualimoHHBIN psi U BApUALIMOHHAS KpUBast
(B. Horanucen). CoiicTBa MOAU(DUKAITMOHHON N3MEHUYHUBOCTH.

I'enotunuyeckass m3MeHYMBOCTh. (CBOWCTBA T'€HOTUIMHMYECKOM WM3MEHUMBOCTH. Buabl
TeHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOunaTtuBHas m3MeHUMBOCTh. Melio3 1 TOJIOBOM MPOIecC — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. Ponb KOMOMHATMBHONW H3MEHYMBOCTH B CO3JaHMU TI'€HETUYECKOIo
pa3Ho00pa3us B pezienax OAHOro BUAA.

MYTaI_[I/IOHHaS'I HU3MCHYUBOCTD. BI/II[BI MYTaHHﬁI TCHHBIC, XPOMOCOMHBIC, T'CHOMHBIC.
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CHOHTaHHBIE U HUHAYIUPOBAHHLIC MYyTalluH. }[IICpHBIG N OUTOIIa3MAaTUYCCKHUEC MYyTallH.
Comarnyeckrie 1 NojoBble MyTauuu. [I[puunHbl BO3HUKHOBEHHsI MyTauuii. MyTareHsl 1
UX BJIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO Mpolecca. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieAcTBeHHOM wu3meHunBoctd (H.M. Bapwios).

BHGSI,Z[CpHaH U3MCHYHBOCTDh U HACICACTBEHHOCTh

Kapuotun uvenoBeka. MexayHapoHasi IporpaMma MCCIEAOBaHUS T€HOMa 4YeJIOBEKaA.
Metoasl  W3y4yeHHS TEHETUKH  YEeJNOBEKAa: TIeHEATOTHYeCKHi, OJIM3HEIOBHIH,
LUTOT€HETUYECKUM, MOMYJIALUOHHO-CTATUCTUYECKUN, MOJEKYJIAPHO-TEHETUUYECKUMN.
CoBpeMEHHOE  OMpeACICHWE  TEeHOTHMA:  MOJHON€HOMHOE  CEKBEHHpPOBAaHUE,
FeHOTUIIMPOBAaHWE, B TOM uucie ¢ noMouipro III[P-anamm3a. HacnenctBeHHble
3a0o0yieBaHUsI 4YeloBeKa. | €HHbIE W XPOMOCOMHBIE OOJIe3HHM deJoBeKa. boiesHu ¢
HACJIEJICTBEHHOM MPeIpacloiIOKEHHOCTbIO. 3HAUEHUE MEIUIUHCKON TEHETHKH B
MPEIOTBPAIlIEHNH M JICYEHWH TeHEeTHYeCKUX 3abosneBaHuil dyenmoBeka. CTBOJOBBIE

KIJICTKH

3.6

3.7

JlomecThKanus W CeJICKIMSA. 3apoXICHUE CENeKIMH W AoMecTukaimu. Yuyenue H.U.
BapuiioBa 0 1eHTpax NMpOUCXOXKIECHUS M MHOTOOOPa3usi KyJIbTYPHBIX pacTeHuiud. Porb
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHMH M MOPOJ KUBOTHBIX. CopT, Mmopoja, IITaMM.
3aKOH IOMOJIOTMYECKHMX DPSJIOB B HaciencTBeHHOM m3meHunBocty H.W. BaBunosa, ero
3HAYEHUE IS CENEKIIMOHHON paboThI.

Metoabl  ceneknMOHHOM — paboTbl.  VcKkyccTBeHHBIH — OTOOp:  MacCOBBIA |
UHAUBUAYAIbHbBIN. JTanbl KOMOMHAMOHHON ceneKiuu. VcnplTanue npou3BoauTenen
1Mo MOTOMCTBY. OTOOp MO TE€HOTHILy C MOMOUIbIO OLIEHKH (PeHOTHIIa MOTOMCTBA M
oTOOp MO TEHOTHUITY C ToMotsio ananu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENCKIIMOHHON paboThl. PammanuoHHBIA U
XMMHUYECKHH MyTareHe3 Kak MCTOYHUK MYTAalMi y KyJIbTYpHBIX ()OPM OpraHH3MOB.
Vcnonp30oBaHne reHOMHOTO PEAaKTUPOBAaHUS U MEeTO/10B pekoMOuHaHTHBIX JIHK s
MOJIyYEHUSI UCXOJITHOTO MaTepuana Jijisl CEJeKIUN.

[lomyyenne momumionnoB. BHyTtpuBumoBas ruOpuamsanms.  biamskoponcTBeHHOE
CKpelllMBaHue, Wid UHOpuauHr. HepoicTBeHHOE CKpelMBaHUE, WIM ayTOpHIUHT.
I'eteposuc u ero npuuumsbl. lMcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas
rubpuamzanys. [Ipeogonenue Oecrioanss MEXBHIOBBIX THOPUIOB. JlOCTIKEHNUS CENEKLUH

pacTeHUI U )KUBOTHBIX

OOBbeKThl, UCHOIb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBlI, UX  XapaKTepUCTHKA. TpaguuyonHas  OMOTEXHOJIOTHS:
xJye0ornedeHue, MIOJTyYEHHE KHCJIIOMOJIOUHBIX IIPOAYKTOB, BHUHO/IEJINE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTbl  MHUKPOOMOJIOTHYECKUX  TEXHOJIOTHH.
[IpouzBoacTBO O€nKa, aMUHOKUCIOT M BUTAaMHHOB. VICKyCCTBEHHOE OIUIOIOTBOPEHUE.

PexoHCTpyKIMS SMIEKIETOK M KJIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIaHTalUU




siIep KJIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U
KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK. JlocTmxkeHHss ©  MEPCIEKTUBBI
XPOMOCOMHOM U TeHHOU MH)XeHepun. MeaunnHackue onorexHonoruu. Mcmoas3oBanue

CTBOJIOBBIX KJICTOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

4.1

4.2

Bbuonorndeckoe paznooOpasue opraHuzMoB. COBpeMEHHasi CUCTeMa OpPTaHUYECKOTO
mupa. IlpuHnunel kinaccupukanuu opraHu3mMoB. OCHOBHBIE CHUCTEMaTHUECKUE
IPYIIBl OPraHU3MOB.

OcoOeHHOCTH  CTPOCHHMS M KM3HEICATEIBbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE I'pUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Ipyrue
npoTtuctel. KosloHManabHBIE OpraHu3Mbl. JI[BHXKEHHE OJIHOKJIETOYHBIX OpPTaHU3MOB:
amMEOOMJHOE, KI'YTHMKOBOE, PECHHUYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

PaS,I[pa}KI/IMOCTI) Y OAHOKIJICTOYHBIX OPIraHU3MOB. Takcucer

MHoroxknerounsle pacreHus. B3auMMocCBA3b 4YacTell MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, opraHsl U CHUCTEMbl OPraHOB MHOIOKJIETOYHOro opranusma. OpraHusm Kak
eauHoe 1enoe. TkaHu pacTeHM. TUIbl pacTUTENbHBIX TKaHEil: oOpa3oBaTenbHaf,
MOKPOBHAsA, MPOBOASAIIAs, OCHOBHAsg, MexaHudyeckas. OCOOEHHOCTH CTPOEHMS,

(GYHKUIMN U pacioyiosKeHUs TKAHEH B OpraHax pacTeHUi

4.3

4.5

4.6

BereratuBHble M TeHepaTWBHbIE OpraHbl pacTeHUil. DYHKIMHM OpPraHoB U CHCTEM
opranoB. Kapkac pacreHuil. J[BU)K€HHME MHOTOKJIETOYHBIX PACTEHMH: TPONU3MBI U
Hactuu. llornomeHune BOABI, YIIEKHCIOIO Ta3a M MHHEPAIBHBIX BEIIECTB
pacrenusimu. Jlpixanue pacreHuid. Jnddy3us razoB uyepe3 MOBEPXHOCTb KIETKH.
TpaHcropTHblE CcUCTEMBI pacTeHuil. Bblgenenune y pacrenHuil. 3amura Yy
MHOTOKJIETOUHBbIX pacTeHud. Kytukyna. CpeactBa MAacCUBHOM M XUMHUYECKOM
3auThl. OUTOHIUBI.

Paznpaxkxumocts M perynsiuuss y opraHusmon. Pazapaxumocts U peryiduus y

MHOTOKJICTOYHBIX paCTCHHﬁ. PocToBEI€ BemiecTBa U UX 3HAUCHHUE

MHOroKJIETOYHbIE KUBOTHBIE. B3aWMOCBS3b 4YacTel MHOTOKIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOIO opraHuzma. OpraHusm Kak
enuHoe 11ermoe. I'omeocras. TKkaHM KUBOTHBIX U YeIOBEKa. THIIBI KHBOTHBIX TKAHCH:
SMUTEINAIbHAS, COCAMHUTENIbHAS, MbIlIeuHas, HepBHas. OCOOEHHOCTH CTPOCHHS,

(GYHKIMH ¥ pacrioyiosKeHUs TKAHEH B OpraHax >KUBOTHBIX M YeJIOBEKa

Opranbl ¥ CHUCTEMBbl OPraHOB >KMBOTHbIX. DYHKIIMM OpPraHOB M CHUCTEM OPIaHOB.
Omnopa tena opranu3MoB. CKeNneThl OJTHOKJICTOUYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
Hapyxub1ii 1 BHyTpeHHUM ckeneT. CTpoeHrEe U TUIIBI COCTMHEHUS KOCTEH.

JIBukeHHe  MHOTOKJIETOYHBIX  JKUBOTHBIX. [luTranue  >kuBOTHBIX. IluTanue

IIO3BOHOYHBIX >XHWBOTHBIX. ILBIX&HI/IG JKUBOTHBEIX. KoskHOE JBIXaHUCE. )Ka6epHoe n



5.1

5.2

5.3

54

JIErOYHOE JIbIXaHHE.

JIbIXaHUE MO3BOHOYHBIX JKUBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHHUS JIEKUX
MO3BOHOYHBIX JKUBOTHBIX. J[pIXxaTenpHas cucremMa yenoBeka. MexaHu3M BEHTWIISALHH
JETKUX y NTHI ¥ MJICKONUTAIONIMX. TPaHCIIOPT BEIIECTB y OpPraHM3MoB. TpaHcropT
BEIECTB y JKMBOTHBIX. KpoBeHOCHas cuctema n e€ opranel. KpoBeHocHast cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpamieHHs. DBOIIOIHOHHBIE YCIOXKHEHUS
CTPOCHHS KPOBEHOCHOW CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. Bplienenue vy
oprann3MoB. Berienenne y kuBOTHBIX. CoOKpaTHTENbHBIE Bakyonau. OpraHbl
BbIiesieHusl. CBs3b TOJIOCTH TelNa C KPOBEHOCHOW W BBIICTHUTEIBHON CHCTEMaMH.
BbieneHne y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX JKMBOTHBIX.
ITokpoBBI M UX TPOU3BO/IHBIE.

PaznpaxuMoCcTh W peryisius y OpraHu3MOB. Pa3IpaKMMOCTh y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apa)knMocTh W PEryisiiisg Y MHOTOKJIETOUHBIX PACTCHHIA.
PoctoBbie BemecTBa U MX 3HaUEHUE.

HepBHas cuctemMa u pedeKTOpHAs pPETyIsauus y MHOTOKJICTOYHBIX JKHBOTHBIX.
HepBHas cucrema u e€ OTHenbl. DBONIOMHOHHOE YCIOKHEHHE CTPOCHUS HEPBHOW
CHCTEMBI y )KUBOTHBIX.

Pazpabotka anroputMoB ® mporpamMm s 3GQPEKTHBHONH  (YHKIHOHAIBHOU
aHHOTALIUU T€HOMOB, TPaHCKPHUIITOMOB, POTEOMOB, MeTab0JI0MOB

MHKPOOPTraHNU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA
OpranusM 4esoBeKa U €ro 310pOBbe

Opranbl ¥ CUCTEMBl OpraHoB uesioBeka. OTAeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pednexropHas myra. be3ycinoBHBIE U yCIOBHBIC PEQIICKCHI.
['ymopanbHas peryisuus U 3HAOKPUHHAs CHUCTEMa XMBOTHBIX M 4esoBeka. JKene3bl
SHJOKPUHHOW CUCTEMBI U UX TOPMOHBI. /[elicTBMe rOpMOHOB. B3anMOCBs3b HEPBHOU U
SHIOKpPUHHOM  cucteM. [umnoramamo-rumodusapHas cuctema. Pedmekc wu

pednekropHas ayra. besycinoBHbIe B YCI0BHBIE pedIeKCh

3ammra opraHuzMa or Oosie3Hed. MMMmyHHass cuctema dYenoBeka. KileTO4HBIA H
TYMOPQJIbHBIA ~ UMMYHHUTET. Bpoka¢HHBINA, NpUOOPETEHHBIH  CeMPUISCKUMA
uMmyHuTeT. Teopust kKioHalIbHO-cenekTuBHOro nmmynurera (I1.9paux, @.M.bepHher,
C.Toneraa). BocnamurenbHble OTBETHI  OPraHW3MOB. Poib  BPOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHas cucrema u e€ opranbsl. Cepaie, KpOBEHOCHBIE COCYJIbI M KpoBb. Kpyru
KpoBooOpamnienus. Pabota cepana u e€ perynsauus

Jpixanue uvenoBeka. [luddys3us razoB uepe3 MOBEPXHOCTh KIETKU. JlpIxaTenpHas
cucTema yesoBeka. JlpixarenpHasi MOBEPXHOCTh. Perymsius npixanus. JpixaTenbHbIe

00BEMBI

5.5

HI/IHIGBapI/ITeJ'II)HaSI CUCTEMAa 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTCIBHOIO  TpakKTa.
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5.7

[TumeBapuTenbHbIe jKene3bl. BHYTpHUIIONOCTHOE U BHYTPUKIIETOYHOE UIIEBAPEHUE
ITokpoBel u wux mpousBogHble. Opranbl BblaeneHus. I[louku. CrpoeHue u
¢byHKIIMOHNpOBaHUE HeppoHa. DuibTpanus, ceKpeunus 1 o0paTHOE BCACHIBAHUE Kak
MeXaHU3Mbl pPabOThI OPraHoB BbAEIeHU. OOpa3oBaHue MOYH y YellOBEeKa

JIBukeHue 4yesloBeka: MbllleyHas cuctema. CKeJeTHble MBIIIBI U UX paborta.

CTpOCHI/IC U TUIBI COCIUHEHUS KOCTEH

6.1

6.2

TeOpI/ISI 9BOJIIOLIMU. Pa3BuTHe )XKU3HU Ha 3emite

OpomonmonHas teopuss Y. [lapBuna. Ilpeanoceliku BO3HMKHOBEHMS JapBUHU3MA.
Ku3Hb n HayuHas nearenbHocTh Y. /lapBuHa.

JBuwkymue cuibl sBoionMu BuaoB no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
Pa3MHOXKEHHS ~ OpPraHM3MOB,  HAcJIEJCTBEHHass  W3MEHYMBOCTb, OoOppba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTnueckoi Tteopun sBomonuu (CTD). HeiirpanbHas Teopus
sBomonu. CoBpeMeHHass HBOJIIOLUOHHAS Ouojorus. 3HAueHHE HBOJIOLUOHHON

Teopuu B POPMUPOBAHUN €CTECTBCHHO-HAYYHON KapTHHBI MUPa

[TonynAums kak 3jeMEeHTapHas e€AuHULA 3BOJOLMH. COBPEMEHHBIE METObI OLEHKH
TEHETHYECKOT0 pa3HOO0Opa3usi W CTPYKTYpbl momynsiuil. M3menenue reHodonna
MONYJALMM KAaK 3JIEMEHTApPHOE HBOJIOLUOHHOE SBJIICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (PAKTOPBl (IBMKYIIUE CHIIBI) ABOJIOLMUA. MyTallMOHHBIN IpOLECC.
KomOunatuBHasi wm3MmeHunMBOCTh. JIpeiid TeHOB — ciydaliHble HEHAINPaBJICHHBIC
U3MEHEHHs YacToT ajuieled B mnomymauusax. O¢¢ekt ocHoBatens. Murpaimu.
WM3onmsaumss  momynsinuid:  reorpaduueckas  (IpOCTpaHCTBEHHAs), OMOIOTHYECKas
(penpoayKTHBHAS).

EcrecTBeHHBI 0TOOp — Hampapisiomuid Gpakrop 3Bomonnuu. OOpMbl €CTECTBEHHOTO
otOopa: IBMXKYIINH, CTaOMIM3UPYIOUINH, paspeiBatomuii (qu3pynTuBHbIil). [TonoBoit
otbop.

[Ipucnoco0aeHHOCTh OPraHW3MOB KaK pe3ysbTaT MUKPO3BOMIONMH. BO3HUKHOBEHHE
npucnocoOneHnii 'y opraHu3moB. Apomopdo3bl U uavoadantauuu. I[lpumepst
npucnocoOneHnit 'y opranu3smMoB.  OTHOCHUTENBHOCTH  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. Bunoo6pasoBanue kak pe3ysibTaT MUKPO3BOJIOLUH.
Wzonmsammst  —  xirodeBol  ¢axtop  BupooOpazoBanus. Ilytm u  crmocoOwl
BU000pa30BaHUs: aJJIONAaTPUUECKOE (reorpaduueckoe), CUMIIATPUYECKOE
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (TIOJIUILIONAU3AINS, THOpuau3anus). JIuTenbHOCTh
ABOJIIOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »3BOIIOLIMOHHOMN Ouoysorun B pa3pa60TKe HAaYYHBIX MCTOAOB COXPAaHCHUA



Onopa3HooOpa3us. MHKpOIBOIMIONMS M KOJBOJIOIMS MapasUTOB U HX XO3SEB.
Mexanu3mbl (HOpPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CcOCOObI OOpHOBI ¢

HeH

6.3

6.4

MeToasl M3y4YeHHs] MaKpOdBOJMIONMU. [laneoHTONOTrMYecKre METOAbl HM3y4YeHUs
sBomonmu. [lepexonubie Gopmbl 1 PUIIOTeHETHUECKHE PSRl OPTAHU3MOB.
buoreorpaduueckne Metonasl uzydeHus sBojtonuu. CpaBHeHHE (UIOphl U (ayHBI
MaTepUKOB M OCTPOBOB. buoreorpadpuueckue obmactu 3emun. Bupabl-sHIeMuKH u
PEJUKTBHL.

DOMOPHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE  METOAbl  H3YyYCHUS
3BOJIOIIUHA. I'eneTnueckue MeXaHHU3MBI OBOJIIOIMMX OHTOI'CHE3a U IIOABJICHUSA
3BOJIIOIIMOHHBIX HOBIICCTB. T'oMonoruunbie ¥ aHAJIOTUYHLIE OpraHbl. PYIII/IMCHTapHBIC
Opranbl W  araBU3Mbl.  MOIEKYISIpHO-TEHETHYECKHe,  OWOXMMHUYECKHE U
MaTeMaTHYeCKUe METOJIbl U3ydeHus 3Botouuu. ['oMonoruunsie TeHbl. COBpeMEHHbIE
MCTOABI MTOCTPOCHUA (bHJ'IOFGHGTI/I‘ICCKI/IX JACPECBLHCB.

XpOMOCOMHLIe MyTalluu U 5BOJIFOIHUA T'CHOMOB.

OOmue 3akoHOMEepHOCTH (TpaBWia) SBOJIOIMH. HeoOpaTUMOCTh  HBOIIOIUU.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOLINH

HayuHble runotessl MPOUCXOXKACHUSA KU3HU Ha 3emiie. AOMOreHe3 U IaHCIEepMUsl.
JloHayuHble TpPEICTaBICHHUS O 3apOKIEHUU >KU3HMU (KpeaunoHusMm). [wumoresa
MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ omnpoBepxkenue omnbitaMu O. Penu, JI.
Cnannannanu, JI. [Tacrepa. [Ipoucxoxxaenue ®u3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE d3Tambl HeOpraHUYeckod HBoironuM. IlmaHerapHas (reosoruueckas)
ABOJIIONMSL. XUMUYECKasi SBOTIONUSA. AOUOTEHHBI CHUHTE3 OPraHUYECKUX BEIECTB U3
Heoprannuecknx. Omeir C. Mumiepa u I'. FOpu. OOpa3zoBaHue MOTMMEPOB U3
moHomepoB. Koanepsarnas runoresa A.W. Onapuna, rurnore3a nNepBUYHOrO OyaboHA
JIx. Xonnelina, reaetndyeckas runoreza I'. Mémnepa. Pu6osumsl (T. Yek) u rumoresa
«vupa PHK» V. I'nnbepra. ®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOKJICTKH.
Uctopus 3emmu u Meronbl €€ usydeHus. lckonmaemble OpraHMYECKHUE OCTATKH.
I'eoxpononoruss u e€ Meroabl. OTHOCUTENBbHAsT W aOCONIOTHAsE TE€OXPOHOJIOTHSL.
I'eoxpoHosornyeckas 1mkasa: 30Hbl, 3pbl, IEPUOJIBL, JTOXH.

HavanpHbple sTansl opraHndeckoil sBosonuu. llosiBieHne M 3BOMIONMS TNEPBBIX
KJIETOK.  OJBomonus  MeTabonu3ma.  BO3HUKHOBEHHME  TEPBBIX  DKOCHCTEM.
CoBpeMeHHbIE MUKpOOHbIE OMOIUIEHKM KaK aHAJIOr MEpBBIX Ha 3eMjie COOOIIEeCTB.
CrpomMaronuTsl. IIpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue sSykapuoT (cuMOUOTeHe3). DBOJIOLUMOHHOE IPOUCXOXKIACHUE
BUpycoB. IIpoucxoxneHne MHOTOKJIETOYHBIX  OpPraHu3MoB. BO3HHMKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATaMbl BOJIOLUU BBICIIUX pacTeHHil. OCHOBHBIE apoMOP(O3bl PACTCHU.



6.5

Beixon pacrenuit Ha cymry. IlosiBiieHHE CIIOPOBBIX PACTECHUI U 3aBOCBAHUE UMU CYILIH.
Cemennble pacteHus. [IporcxoxneHne IBETKOBBIX pACTEHUN.

OcCHOBHBIE ATambl BOJIOIHU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(}O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX THUIOB. llepBbie
XOpAOBBIE KMBOTHBIE. JKM3Hb B BOJE. DBOJIOLHMS IO3BOHOYHBIX. IIponcxoxnenue
ampubmii u pentunuii. [lpoucxoXkIeHHE MIICKONMUTAIIAX © NOTUI. [IpuHIUD
KioueBoro  apomopgoza. OcBoeHne  OECHO3BOHOYHBIMH W MO3BOHOYHBIMU
YKUBOTHBIMU CYIIU.

Pa3Butne xu3Hu Ha 3emiie 1O 3paM U NEpUoAaM: apXeH, MpPOTEepPO30H, MaJeo30H,
Me3030H, kKaitH030ii. OO0IIas XapakTepUCTUKA KIMMAaTa U Te0JIOTUYECKUX MPOIIECCOB.
[TosiBrieHHe U paclBET XapaKTEPHBIX OpPraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBHUS U
BJIMSIHME Ha TA30BBIN COCTaB aTMOC(EPHI.

MaccoBbie BEIMUPaHUS — SKOJOTHYECKUE KPU3UCHI TTponioro. [IpruunHbl U cieacTBus

MacCOBBIX BIMUpaHUil. COBpeMEHHBIH 3KOJIOTUYECKHI KPU3UC, €r0 0COOCHHOCTH

Pasmenst u 3agaum  aHTpomosiormd. Mertonbl  aHTponosoruu. CTaHOBIIEHHE
IIPEICTaBICHUH O MPOUCXOKAEHUH yenoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CXxoncTBO 4YesloBeKa C JKMBOTHBIMHA. CHCTEMAaTHYECKOE TIIOJIOKECHHE 4YEJIOBEKA.
CBuperenbCcTBa CXO/ICTBA YETIOBEKA C )KMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOrHIeCcKHE,
sMOpuosoruyeckue,  (Qpu3noNoro-OMoXuMHUeckue,  mnoBeAeHUeckue.  OTimnuus
YeJIOBEKA OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB.
Pa3BuTHe rogoBHOro Mo3ra ¥ BTOpO CUTHaJIbHOM CHCTEMBI.

JBuwkymue cuibl  ((akTopbl) aHTPOINOreHe3a: OWOJIOrMYECKHe, COLMajIbHBIE.
CooTHolieHne OMOJIOTHUECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.

OCHOBHBIE CTaJiMM AHTPOIIOTE€HE3a. ABCTPAJIONUTEKHM — JABYHOTHE IPEAKHU JIIOACH.
UenoBek ymenblid, IEPBbIE U3TOTOBICHUS Opyauil Tpyaa. UenoBek MpsSIMOXOASIIIUN U
MIePBBIA BBIXOJ Jtonel 3a mpeaenbl Adpuku. YemoBek reinenbOeprckuii — oOmmid
MPEIOK  HEaHAEpPTAJIbCKOIO  4YeJIoBeKa U uejoBeKa pazymHoro. Yenosek
HEaHJEPTAIbCKUM KaK BMJ JIIOAEH XOJOJHOrO KiumaTa. YenoBeK pa3yMHbIN
COBPEMEHHOI'0 THUIIA, JICHUCOBCKUM 4YEJIOBEK, OCBOEHUE KOHTHHEHTOB 3a IpeieciaMu
Adpuxku.

DBOJIOUS COBPEMEHHOT0 4esioBeka. EcTecTBeHHbIN 0TOOp B MOMYJISLMSIX YeTOBEKa.
MyTranuonHsIii nporiecc u noiauMopdusM. IlomynsiuuoHHbIE BOJHBI, Apel( TeHOB,
MUrpanus 1 «3QpQPeKT 0OCHOBATENN» B NOMYJIALUSIX COBPEMEHHOIO YeJIOBEKa.
Yenoseueckue pachl. IlonsTue o pace. bosbine pacsl: eBporeonHas (eBpa3uiickas),
aBCTpPAJIO-HETPOMIHAs (PKBAaTOpPHAJIbHAs), MOHTOJIONIHAs (a3MATCKO-aMEPUKAHCKas).
Bpems m nyTtu pacceneHus 4enoBeKa IO IUIaHETE. EOUHCTBO 4elIOBEYECKUX pac.
Hayunas HecocTosiTenbHOCTh pacu3ma. lIpucnocoOneHHOCTh uesnoBeKa K pa3HbIM
YCIIOBUSIM OKpYXatouiei cpeabl. BausiHue reorpaguueckoit cpenipl U apeiida reHoB Ha

MOp(}oIoruIo 1 PU3NOJIOTHIO YeTIOBEKa
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Pa3nens! u 3agaun s3xosiorun. CBsI3b 3KOJIOTUHU C IPYTUMHU HAYKaMH.
Mertoab! skonoruu. [ToneBsie HaOMONEHHSI. DKCIIEPUMEHTHI B SKOJIOTHUH: MTPUPOTHBIE
u naboparopHbie. MoearpoBaHUE B IKOJIOTUU. MOHUTOPUHI OKPYKAIOIIEH Cpeibl:

JIOKaJIbHBIN, pErHOHAJIHBIN U TJI00AIbHBIN

Okosorndyeckue (akToppl M 3aKOHOMEpHOCTH ux JeictBusa. Knaccudukanus
9KOJIOTMYECKUX (DaKTOpPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHole. OOmue
3aKOHOMEPHOCTH JAEUCTBHs 3Kosorndyeckux (axropos. [IpaBuno munmmyma (K.
Mnpenrens, FO. JIu6ux). TomepaHnTtHOCTh. OBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpPraHU3MBl.

AbGuoTtnueckue daktopel. CBeT Kak dKojornueckuit (akrop. JleiicTBUE pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIEKTPa HAa OPraHU3Mbl. DKOJOTHYECKHE TPYIIbI PACTEHUN U
’KMBOTHBIX 10 OTHOILEHHIO K cBeTy. CUrHaIbHAs poib cBeTa. DOTONEPHOAN3M.
Temneparypa kak 3kosnorudeckuil ¢gakrop. [lelicTBue temmnepaTypbl Ha OpraHU3MBI.
[loiikunoTepMHbIlE U FOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHU3MBI.

BrnaxxHocTb kak sxonmorumyeckuit gakrop. IIpucnocobnaenus: pacteHU K MOIEPKaHUIO
BoaHOTO Oananca. Kimaccuduxarus pacteHuit mo oTHOIEHHIO K Boje. [Ipucmocobnenwst
’KMBOTHBIX K H3MEHEHUIO BOJHOIO PEXUMA.

Cpenbl 0OMTaHHUS OPTAaHU3MOB: BOJHAS, HA36MHO-BO3AYIITHASI, TOYBCHHAS, TTTyOUHHAs
MOJNOYBCHHAs!, BHYTpUOpPTaHU3MeHHas. DU3NKO-XUMHUECKHE OCOOCHHOCTH Cpel
obutanus opranu3moB. IIpucnocoOnenus OpraHu3MoB K KH3HH B Pa3HbIX Cpeax.
buonoruueckue purmbl. Bueminue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJUYHbIE
puTtMbl. [Iprcrnoco61eHHOCTh OpraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUM KU3HU.
XKuznennsie ¢opmbl opranuzmoB. Ilonstue o >xu3HeHHOU (opme. KuzHeHHBIE
(GbopMbI pacTeHUMH: JAepeBbs, KyCTapHUKH, KYCTapHUYKHU, MHOTOJETHHE TpaBhl,
ofHosieTHUEe TpaBbl. JKU3HEHHbIE (QOPMBI >KMBOTHBIX: TI'MIPOOHOHTHI, N€OOMOHTSHI,
a’poOHoHTBI. OCOOEHHOCTH CTPOCHMS U 00pa3a KU3HU.

buotndeckue ¢aktopel. Buubl OHOTHYECKUX B3aMMOACWCTBHIA: KOHKYPCHIIUS,
XMITHUYECTBO, cUMOMO3 U ero ¢opmsel. I[lapazutusm, Koomepauusi, MyTyaJlu3M,
KOMMEHCAJIA3M (KBapTHpPaAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJIeiicTBHA (TOnMYeckue, Gpopuueckue, padpudeckne). 3HaueHNEe OMOTHIECKUX
B3aUMOJICHCTBUI JJIs1 CYLIECTBOBAaHUS OpPraHU3MOB B cpene obOutanus. llpuHimn

KOHKYPCHTHOI'O UCKJIFOUCHUA

DKOJIOTHYECKHE XapaKTepUCTHKU mnomnynsuuu. llomynanus kak Ouomoruyeckas
cuctema. Ponp HeomHOpOAHOCTH cpeabl, (HU3UIECKUX OapbepoB M OCOOCHHOCTEH
Ouonoruy BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYphl MOIMYJISLUMN.

OCHOBHBIE TTOKa3aTeIN MomyJjadanuu: 4YuCJICHHOCTD, INIOTHOCTb, BO3pAaCTHAA U I10JIOBAaA
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CTPYKTYpa, pOKJAaeMOCTb, TPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.
DKojorudeckasi CTpykTypa nonynsnud. OneHKa YUCcIeHHOCTH MOmysun. JJunamuka
MOMYJSIUK U €€ perynsauus. bruotudeckuil moteHman nonyiasnui. MoaenupoBaHue
TUHAMUKH —Tonyisanud. KpuBble pocTa YHCICHHOCTH momymsaiuu. Kpussie
BBDKUBaHMS. Perysiiust YMCICHHOCTH MOMYJIAIHN: poib (aKTOPOB, 3aBUCIIINX U HE
3aBUCSILIUX OT INIOTHOCTH. DKOJIOTUYECKUE CTpAaTErnu BUIOB (r- U K-cTparerun).
[TonsiTne 00 sKoJOTMUYECKOM HuIIe Buaa. MecrtooOuTaHue. MHOTOMepHas MOJCIb
skosiorndeckod Humm Jx.M. XaruuHcona. Pa3mepsl 3KOJOTMYECKOW HUIIIH.
[ToTennmanbHas U peain30BaHHAs HUIIH.

Bua kak cucrema nmomynaunuil. Apeansl BUAOB. Buabl U uUX JKU3HEHHBIE CTPATErHU.
3aKOHOMEPHOCTH TMOBEJICHHWS M MUTpPalUid JKUBOTHBIX. bHONOrMyeckne HMHBA3UU
qy>KEpPOIHBIX BHIOB

Coo0miecTBa opranu3mMoB. bruoreHos u ero crpykrypa. CBsi3u MEeXIy OpraHU3MaMH B
OuoneHo3e. DxocucteMa Kak oTkpbitas cuctema (A.Jlx. Tencnu). OyHKIMOHATIbHBIE
OJIOKM OpraHu3MOB B OJKOCHUCTEME: MPOIYLEHThI, KOHCYMEHTBI, pPEIYyIECHTHI.
Tpoduueckue ypouu. Tpoduyeckue nenu u cetu. AGHOTHUECKUE OIOKH 3KOCUCTEM.
[TouBsl 1 MBI B 3KOCHCTEMaX. KpyroBopoT BEIIECTB M MOTOK SHEPTHH B SKOCUCTEME.
OcCHOBHBIE TIOKa3aTeld »JKOCHCTeMBl. bmoMacca M MNPOAYKIHSA. IKOJOTHUECKHE
MUPaMUIBI YUCETT, OMOMACCHI i SHEPTHH.

HanpaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIecCHH. I[lepBuUYHBIE U
BTOPUYHBIE CYKIIECCUM U MX NPUYUHBL. AHTPONOT€HHBIE BO3/JECUCTBUSA HAa CYKILIECCUU.
Knumakcnoe coobmiectBo. buopasHooOpazue W TMONHOTa KPYroBOpOTa BEIMIECTB —
OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipuponnbie  3KOCHCTEMBl.  AHTPONOTE€HHBIE  3KOCHCTEMBL.  ATPO3IKOCHUCTEMA.
ArpornieHos. Paznuaust Mex 1y aHTpOMOTEHHBIMU U TTPUPOTHBIMHU YKOCHUCTEMaMHU.
VYpb6oskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOO3KocHcTeM. ['opojackas ¢uopa u
¢dayna. CuHaHTpOmM3ammsl TOPOACKOW ¢ayHbl. buonormueckoe W XO3SHCTBEHHOE
3HaYEHUE arpodKOCUCTeM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBHI OPraHM3MOB B 3KOCHCTEMAX.

[TepeHoc »HepruM W BEIIECTB MEXAY CMEXKHBIMUA 3KOCUCTEMaMHU. Y CTOMYHBOCTH
OpPTaHU3MOB, TOIMYJISAIUNA U SKOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX W aHTPOTIOTEHHBIX

BO3JE€UCTBUH
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buocdepa — obuiernmanerapaas 0000uka 3eMiH, Te CYIIECTBYET WM CYLIECTBOBANA
xu3Hb. Yuenue B.U. Bepuajackoro o 6mocdepe. O6mactu 6mochepsl u €€ cocras.
JKupoe BemecTBo 6uocheps! 1 ero GpyHKIUN.

3aKOHOMEPHOCTH  cymiecTBoBaHUsl Ouoctepbl. OcobeHHoctn  OHochepbl  Kak
rno0anbHOM dKocHcTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsi

BCIICCTB U OHMOreOXUMHYECKHE OUKJIBI (yrnepona, a30Ta). PutMu4yHOCTE sIBIICHHH B



7.6

ounocdepe.

3onanbHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OHOMBI CYIIM: TYHIpA,
XBOMHBIE Jieca, CMEIIaHHbIE M IUPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHbI, MyCTHIHH,
TPOIUYECKHUE JIeca, BHICOKOropbs. Kiumar, pacTuTeNbHbIN U AKUBOTHBII MUp OHOMOB
CyIIN.

Ctpykrypa u (QYHKIUS JKUBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO IMOTCHIMAIa |
o6uochepHbIx QyHKIUN

DKOJOTHYECKHe KPU3HUCHI W WX NPUYUHBL Bo3xaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHHe BO3AYIIHOW cpenbl. OXpaHa Bo3nyxa. 3arps3HEHUE BOJHOW CpEIIbI.
Oxpana BoAHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
HN3mMenenue knnmara.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PpACTUTEIBHBIM M JKUBOTHBIK MHp. OxpaHa
pacTUTENBHOTO M JKUBOTHOrO Mupa. OCHOBHBIE NPUHIMUIIBI OXPaHbl MPHUPOABIL.
Kpacupie xHuru. OcobOo oxpassembie mnpupomnbie tepputopun  (OOIIT).
Boranuueckue casibl ¥ 300J0TUYECKHUE MAPKH.

OCHOBHbIE TPHUHIMIOB  YCTOMYMBOTO pPAa3BUTHUA  YEJIOBEYECTBA U  MPHUPOIBI.
PanmonansHoe MPHPOAONONB30BaHUE U COXPAHEHHE OMOJIOTHYECKOro pasHooOpaszus

3eMiin
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