








NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
Hay4uHble peaMeTb». CornacHo nonoxeHusMm GI'OC COO npodunbHbie yueOHbIS
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mM, cpeHUM NpodecCHOHANBHBIM U BhICIIMM 0Opa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh Hay4yHOrO 3HAHHUA, CBA3aHHOTO ¢ OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoja€HHOM YpOBHE,
omnpejensieT o00s3arenbHOoe (MHBAPHUAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00y4Jaronuxcs. B mporpamme mo 6uoj0oruu peaain3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
nocjeayIonee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e KHU3HU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIICHUS K OKPY’KaroIel MpUpOaHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro nmnpeaMera «buosjorus» B peanuzanuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIIEro 0Opa3oBaHMs.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepluaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHre 3HaHUW 00y4YaroIIuXCcs O dKUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMOJIOrMYecCKOro  oOpa3oBaHUsT B By3aX M OpTaHU3alMSAX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHMS TMOJy4arOT pa3BuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMy mnpenmery "buomorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K H3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEeHUs OUOJIOTMYECKOro pazHooOpasus mianeTsl. Tak, B 10 kimacce u3yyarorcs
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyaIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIIKX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOM 00JIaCTH OMOJIOTHH, BKIIAJOM OT€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ MPHOOpPETECHUE YMEHUH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JocTmwkenne 1enw wW3ydeHuUs ydeOHoro mpeamera «buomorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBHJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaOIIUXCA C METOJAMH IIO3HAHMS JKUBOW TPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIbHOTO TPOBEACHUS OHOJIOTMYECKUX WCCIICIOBAHUIA B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OMOJIOTMUYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW; yCTAaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W  COONIOJATh  MEpBI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPHITUS B 00JIaCTH OMOJIOTUH;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJOTUYECKOTO MCCIICIOBAHUS, TPOBEACHUS YKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SABJICHUAM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOW TPaMOTHOCTH, O0IIEH KyIbTYPHI TOBEACHUS B TIPUPOJIC; UHTETPAITUH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOAOIIOTB30BaHNH (COOITIOICHHE TIPABHIT TTOBEACHHS B TIPUPOJIC, OXPAHbI BUIOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTAMHU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3aMoHHBIX (GOPM, METOJOB U CPEJACTB OOyUCHMs] OHOJIOTUU
OCYIIIECTBIISIETCS C y4ETOM Crelu(UKH €TO CONEp)KaHWsl W HAIPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUHN OMOJIOTUY Ha YIiTyOJIEHHOM YPOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MAaTEePUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OuoJorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTUS
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouosiorueil. 3HaueHUE OUOIOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apgen, I'. Mengens, B. 1. Bepnanckuit, U. I1. IlaBnos, U. 1. Meunukos, H. N.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer u3zydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiye >KkuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AINU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBast rumote3a. [loHsiTHE BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE TNPHU3HAKH >KU3HW», «bHomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1ab0paTopHOE 000PYIOBAHUE JIJIsi TPOBEACHUS HAOTIOICHUIT,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETYISIMU. MuHepanbHbIe BEIIeCTBAa KIETKU, UX OUONIOTrHYecKas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NeNTUHAas CBsA3b. BTopuuHas, TpeTU4YHAasl, YETBEPTHUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
OO6mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, MOTYNPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKHME U OHOo(HU3NUYEeCKHue UCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. @pankius, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XUMUYECKas MOCy1a U 000pyI0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

Hutommazma. [uto3ons. Lutockener. JIBrxkenue murormiaasmMbl. OpraHOUIbI
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
annapar [onbIXkHu, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJIeTKke. Bakyonn pactuTenbHbIX KiIeTOK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE MIACTHIBI (POTOCUHTE3UPYIOUIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIIETKHU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka sipa, XpOMaTHH, KapHoIUIa3Ma, SIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKApHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHWEe  pacTUTeIbHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydyeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIHH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep pPeakuid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuYHBIA CHHTE3 OpraHUYECKHX BEIIECTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTudeckuii oomen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas padora «/3yyeHne kaTaauTHYECKOW aKTUBHOCTU (hEPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuurtes3a. [IpuHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsdnus akTUBHOCTH I'€HOB Yy MNpOKapHOT. ['umoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, )kuBoTHbIX, pactennii. CITN]], COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemvole hynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounslii 1uki, ero mnepuoasl W peryisuus. Wurtepdaza u  Mutos.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnukanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  xpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKU3HEHHBIM MUK KIETKH», «Murtosy, «CTpoeHwue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

TkaHu pacTeHuil. TUNBI paCTUTENIBHBIX TKAHEN: 00pa3oBaTeIbHAsL, TOKPOBHA,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PAcCIIOJIOKEHHS TKAaHEN B OpraHaXx KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUH. J[BMKEHHWE MHOTOKJIETOYHBIX JYXHUBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE muIIeBapeHre. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB Uepe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKkonuTaromux. Perymnsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. BoiiesnieHue y :)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpPraHoB BbiAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX JKMUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3moB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuil U IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XMMHUYECKOU 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cuctema yesnoBeka. KieTouHblit u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B pPa3BUTHUU CUCTEMHBIX 3a00J1€BaHUM.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3ipa’)kuMOCTh U peryJisiiys y pacTCHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cuctema U €€ OT/IeJIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HIOKPUHHOW CUCTEMBI U KX TOPMOHBIL. J[eiicTBrE TOPMOHOB. B3anMoCBA3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopocsiny, «baktepun», «lIpocteiimue», «Opranbl IBETKOBBIX PACTECHUII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpIxarenbpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUJIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cucreMa poeio», «HepBHas cucrema gnsarymku», «HepBHas  cucrema
npecMbikatomuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKMX, MEXaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit cMsIci
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPODOIEM IMOPUOTOSUU.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIHUTAIONINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BiusHHe Ha 3>MOPUOHAIBHOE pPa3BUTUE PATUUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACIPOCTPAHEHUE B MpUpoAe. THuIbl pocTa >KUBOTHBIX. DAKTOPHI
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3mHoxxeHune u pa3Butue pacteHud. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJAIUNA OHTOIE€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne ruapb, «Menosy, «XpoMocombly, «I'amerorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMoOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMAH OJIHOJIOJBHBIX M JIBYJIOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN LHUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOABIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Koasirosa, H. . Basuiona, A. H. benosepckoro, I'. JI. Kaprniedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, THOPUABI, TEHOTU, ()EHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuU0B nepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiemnienre npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HAcCJEJOBAaHUE T'€HOB, HAPYLIEHHWE CLEIUICHHS MEXAY T'€HaMUu. XPOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeaUIeNIbHbIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON MH(GOPMAIIUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapumotun apozodmmey, «Kapuotunm —mTuib,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTPAlMA 3aKOHAa HE3aBHUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3yabTaToB  JUTHOPUAHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAs U HACJICICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
M3MEHYHUBOCTH.

I'enotunuueckas N3MeHUMBOCTL. CBOMCTBA I'€HOTHITMYECKON M3MEHUYMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3HOOOpa3us B Mpejiesiax 0JHOTO BUA.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUS MyTauui. MyTareHbl ©W WX BJIUMSAHHE HAa OPTaHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OPCAHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I'eHeTHueckre 3a00JIeBaHUs YeIOBeKay, « BUabl MyTammiig.

OGopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUHBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MCHYMBOCTH. IloCTpoeHHME BapHalMOHHOTO psAJa M
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3Y4YEHHMs] TEHETMKM  4YEJOBEKAa: T'€HEaJOTrHMYeCKHuid,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a00J1eBaHus YeoBeKa. [ €HHbIE U XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIEeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIEIOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKanus 1 celieKIus. 3apoKIECHNUE CENEKIIMU U JOMECTUKAIIUU. Y UYCHHE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBuioga, ero 3HaueHue Jjis CEJEKIIMOHHONW PaOOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHnoTHma MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUi Y KyJbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1t monydyeHust ncxoaHoro Marepuana Jijisi CeNeKInu.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenekuuu. Otnanénnas rubpuausanus. [Ipeogonenue Oecruiogus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTEeHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpawenue u ynpagienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHoaA02U.

JdemMoHcTpanumn

Iloptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH rOMOJIOTUYECKUX PSIJIOB B HACIEICTBEHHOW M3MEHYMBOCTHY,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHu».

Jkekypeusi «OCHOBHBIE METOJIBI W JIOCTHIKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10TMs U CHHTEeTHYECKAsA OMOJI0THsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BUHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
TexHojorui. [Ipon3BoacTBO GeKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIIUECS B MPUPOIC OMOCUHTETHUECKHE MMy TH.

Knerounas wnxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aUsS W COMATHYECKHUMH
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnoav3oeanue MOHOKIOHANbHBIX U NOAUKIOHATIbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepamnus paka. 3D-OumoumkeHepuss nns  pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHW3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas UHKeHEpUs», «I eHHasd HHKEHEPUS».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIIMe cuibl 3BoJIoIMU BU10B o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
HBOJTIOITMOHHON TEOPUH B JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuupel u cxemsl: «Cuctema xxuBoi npupoasl (no K. JIunuero)», «Jlectaua
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzm (popMupoBaHus MPUCTIOCOOTECHUN Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6ei», «MHoroodbpasue KynbTypHbIX (opM KanmycTbD», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuidi. M3Menenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBJIIEHHWE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble (PaKTOphl (IBMXKYIIME CHIIBI) JBOJIIOIMUA. MyTallMOHHBIN
npouecc. KomOunatuBHass wu3MeHYuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momyssiusax. D¢ deKT ocHoBaTes..
Opdexm 6Gymouinounozo eopnviwika. CHUdCEHUE 2eHEeMUYECKO20 pAa3HO00pa3us:
npuuunsl u creocmasus. llposenenue s¢pgpexma opeiigha eeno6 68 6OILUIUX U MATBLX

NONYNAYUSX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouooruueckas (pernpoayKTuBHas).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBIKYIIUKM, CTaOWIM3UPYIONIUH,  pa3pbhIBAIOIINI
(mm3pyntuBHbiii). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHne mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! TpuCcTIOCOOIEHNN Y OpTaHU3MOB: MOP(HOIOTHIECKUE, PU3UOIOTHIECKHE,
Oonoxumudeckue, ToBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOIONMHU. M3omsamust — kimtoueBor (akTop BumooOpazoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OMOIOTUH B pa3pabOTKe HAyYHbIX METOI0B COXPAHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTanMoHHas HM3MEHYUBOCTHY, «llomynsimonHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpadumyeckas U30JIALMS TUCTBEHHUIBI CHOUPCKON U TUCTBEHHUIIBI AaYyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema neulcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  «oKuBble  uckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias oOKpacka 3>KHBOTHBIX», «DHU3MONIOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNOruYecKoe BUI000pa3oBaHUE BHUAOB CUHUIY, «lloJaUIuionasl pacteHuin,
«KarmycTHO-peieuHbI THOPHUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepel ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOIEHUI, yyyea NTUI] U 3Bepel pa3HbIX
BUJOB, repOapu pacTeHUN ONM3KUX BUJOB, OOPa30BABILUXCS pPa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlabopaTopHass padora «CpaBHEHHME BHJOB 110 MOP(HOIOTHUUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouus U eé pe3yJibTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckune obmactu 3emnu. Bunbi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3BoionMu. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy,  «Punnodputsr»y,  «CeMeHHBIC
nanopoTHukny», «buoreorpaduueckue 30HBI 3eminy», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJOBEKAa M IMMMIaH3e», «[JaBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS JKU3HU U €€ onpoBepKeHHe onbitamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sXx1U3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB W3 HeopraHmyeckux. Ombir C. Mumiepa u I'. IOpwu.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeiHa, reHeTwdeckas rumore3a .
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ucropus 3emiin u MeTO bl €€ n3yueHus. Mickonaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTa0oin3Ma. BO3ZHHMKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [Iponcxox/ieHue MHOIOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTeHusa. [IpoucxoxaeHne BETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampubuii u pentwinil. [IpoucxoxkaeHue MIICKOMUTAIONIUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30i, Me3030M, kaliHo30i. O01Ias XapakTeprUCTHKA KIIMMaTa U T€OJIOTHYECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BbIMUpPaHUSI — IKOJIOTHUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEACTBUSL MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHN KpPU3HUC, €ro
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  H3BONIOUUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe ATAnbl OPraHUYECKON HBONIONUNY, «CxemMa 00pa3oBaHUS SYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKI€eTouHbIe BOAOpOCIN», «Mxu», «llamopoTHukn», «l'00CEMEHHbBIE
pacteHusi», «Oprasbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnomnoctabeiey, «Ilnockue
yepBu», «UneHucroHoruey, «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItrey, «MiekonuTtaromue», «Pa3BuTue Xu3HU B apXxenckou 3pe», «Pazsurue
XKU3HA B IPOTEPO3OUMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM PA3TUYHBIX OTACJOB, KOJIJICKIIUU
HACEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydelia MITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEW, TIOJE3HBIX HMCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTAaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
IOpu o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «M3ydeHne 0COOEHHOCTEH CTPOCHHUS paCTEHUI
Pa3HBIX OTHEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eoBeKa OT )KUBOTHBIX. [IpAMOX0KIEHHE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHoreHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHesa. PaHHue dYenoBekoOOpa3HbIe 00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbld, mepBbie
M3TOTOBJIEHUA OpYyAUM Tpyaa. YemoBeKk NpAMOXOISAIINI U IEPBBIN BBIXOJ JIFOAECH 3a
npenensl Adpukn. YenoBek reinensoeprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJIOBEKa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOTO KiuMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mnpenenamu Adpuxu. [laneorenernka u
MajJeoreHOMHUKA.

DBOJIIOIMSI COBPEMEHHOTI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux  pac. HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTHIo U PU3HOTIOTUIO
YEJI0BEKA.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKON)
AHTPOIIOJIOTHM.  OBOJIIOLMOHHAS ~ aHTPOINOJOTHS U MAJEOAHTPOIOJIOTHUS
YEJIOBECUECKUX MOMYyISUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npsAMOXOIAIIN», «JleHncoBckuii yenoek» «Heannepranpub», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaguu) KapTUH C
MU(DOIOTUYECKUMU ¢ OUONEMCKMMU CIOKETaMHU MPOUCXOXKIIEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHue o0coOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHue u pa3Butue skojoruu B Tpyaax A. 'ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUPOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
3KOJIOTMYECKOM KYJBTYPBI U SKOJOTHYECKOW TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CPEeIbI».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSL 3Kojoruueckux ¢akropos. I[IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. JDKOJOTUYECKHUE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOIIEHHIO K cBeTy. CUTHalbHas poJib CBETa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skomorumdeckuit Qaktop. IlpucmocoOiieHuss pacTeHul K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHU3MEHHas.  (DU3UKO-XUMHUYECKUE
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K KHU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

XKuzuennsie popMbl opranu3MoB. [lonsaTue o sxu3HeHHOM hopme. JKu3HeHHbIE
(dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue dhakTopsl. Bumbl OnOTHYECKMX B3aUMOICHCTBHN: KOHKYPCHIIHSI,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieicTBUsl  (Tomuueckue, (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHMS OPraHU3MOB B CpeEJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanusy,
«XHITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumM6mno3y,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHEIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TEHEIIOOWBBIEC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepei, repOapuu
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpejax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlaGopaTtopHass paGora «BrpisiBIeHHE TPHUCIOCOOJIIEHUNA OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MeCT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMKKa TONYJSIUU W €€ peryisiuus. buoTuyeckuil moTeHUHasl MOMYJISIIUU.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUAOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Huwu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpaTeTHH. JKOJIOTUUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPAlMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnonyisiuum», «Bo3pacTHble  nupaMuabl
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkon0rust co0001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIAYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B sKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 mpoAyKIusi. JKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKLIECCUM W HUX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOmiectBo. bruopaznooOpasue u moHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemul MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUN OPTraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTh OPTaHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmseusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHus  (MacTOWIIHAS, JCTPUTHAsA)», «OIKOJOTHYEeCKas TUpaMHuaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHnas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
noxkapa», «JKOCHUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
SHEPrUU B arporeHo3e», «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
eIbHUK, Ha CYXO/O0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEeMY (Ha TMoJie WU B TEIIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIH
CyIIeCcTBOBaja KM3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obmactu 6mocheps u eé cocran. XKuboe
BeIecTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6Mocdepsbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMU4Yeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXUMHUYECKHE MUKIBI (Yriieposa, a30Ta). PUTMHUYHOCTE sSIBIEHUH B
ouocdepe.



3oHanbHOCTH OuMochepsl. [lonsiTue o Gruome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IMHPOKOIMCTBEHHBIC Jie€ca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIH.

CtpykTypa u (YHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO TOTCHITNANIA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuter 1 cxembl: «['eochepbr 3emun», «KpyroBopor azora B MPHUPOIL»,
«KpyroBopot yrimepoma B mpupojae», «KpyroBopor kuciopoga B TPHPOJECY,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannasiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTeiH», « Tponrdeckuii gecy.

OO6opynoBanue: repbapuu pPaCTCHUI pa3HBIX OMOMOB, KOJIJICKITUHN JKHBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChI M WX TPUYUHBL. Bo3jaciicTBue demoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIIHON cpebl. OXpaHa Bo3ayxa. 3arps3HeHre BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. lI3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xnuru. Ocobo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC MOCIEICTBUS.

Pa3BuTe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowerll U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusarowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbobvL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMocheps», «3arpsis3HeHne Tuapochepu»,
«3arpszHeHune mouBb», «[lapHuKoBEIH A3dhexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TeppUTOPHUI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHoN KHUTH pernoHa.



IIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPaMMBbI IO OMOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIESATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TIPHUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW U BOCIUTATECIBHOW JIESITCIBHOCTM B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yabTaThl OCBOEHHUsA YuyeOHOro mpeamera «buoIOTHs»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUUM Y4yeOHBIX M T[O3HABATEJIBHBIX 3a/lad, BBHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, CBOI0 PoauHy, CBOM SI3bIK M KYJIbTYpy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX Y4YEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPAaBUII M HOPM, COaTaHCUPOBAHHBIN peKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTHUBHOM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccudn ©  peaTru30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMbIEC TPU U3YUCHUN OMOJIOTHH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUM, MPUHOCIIIUX BPEJ OKPYKAIOIIECH TPUPOTHOM
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH | TIO3HAHUS MHUPAa;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHHM IPOoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTel BBIXOJIa U3 III00ATBHBIX IKOJIOTHUYECKUX MPOoOiIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA A aHaIW3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe MJI1 (OPMHUPOBAHUS MHUPOBO33PECHHS O00YyYarOMHXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTEMa, HAy4YHBIM (hakKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETECHIIUM  OOYYalolUXCs; CIOCOOHOCTh OOYYArOIIMXCS  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT chOpMUpPOBaHBI TI03HABATENILHBIE YHUBEPCAJIbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHus JOJKHBI OTpaKaTh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh 1EeIN JeATEeILHOCTH, 3a/laBasi IMapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AaHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO POJA, BBISIBICHHBIX B PA3IHYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIIECTBUN JAEATEIHHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJABI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBCHHBIC 3aJlayd B 00pa30BaTEILHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh I€JICHANPABICHHBIA MMOUCK TEPEHOCAa CPENCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJEH, MpEJiaraTb OpPUTHHAIBHBIC MOAXOAbl U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil uHGoOpMaIMy, HEOOXOIUMON AJIsl BHITIOJHEHUSI YYEOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil UHPpopManuu (cXeMbl, rpauKu, AUArpaMMbl, TAOJIUILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTHX y4aCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIAQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U KMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHAYaJIbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETHUYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyAIUsIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pPa30BaTEIIHLHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTIX 3HAHWM, ITOCTOSHHO IIOBBIINIATH CBOM 0OOpa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA UM MBICTUTEIbHBIX TPOLIECCOB, HUX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpHU aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeIOBeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crenuduyeckue A OMOJOTUHN HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 11O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUsI.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOpPMHPOBAHUU €CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIOJIAratone OHOIOTHYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. Illneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBanuss I'. MeHnens, TrOMOJOrMYECKUX psSJOB B  HACIEACTBEHHOU
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHbIE PU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacCTEHWM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KU3HEIEATEIBbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, M€H03a, raMeToreHes3a, ’MOpHUOreHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHEW MW WX QYHKIUIMH, MEKIY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
(dakTopamu cpeabl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl 10KAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JCNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOILIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH STUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEJOBaHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
JEATENbHOCTH B 00JacTH OMOJOrMM, MEAULMHBI, OMOTEXHOJIOTMH, BETEPHUHAPUH,
CEJIbCKOr0 XO034MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIAyOasiTh NO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
pO(PEeCCUOHATIBLHOTO U BBICIIETO 00Pa30BaHUSI.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKas TEOPHs SBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boiroruu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuJibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaOIIOJIeHHe, JKCIIEPUMEHT), Coco0aMH BBISBICHUS U
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIAMSHUSL ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOQOHJ  TOMYJISIUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOre€He3a, KOMIIOHEHTaMH Pa3JIUYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€ld OpPraHM3MOB B  COOOILECTBAX,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCMOJb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpeJibl OOUTAaHUS, €IMHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEAyEeMbIMH ONOIOTHYECKUMU MPOIIECCAMH U SBICHUSMHU, JI€TaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATH THUIOTE3bl, MPOBEPATH WX IKCHEPUMEHTAIbHBIMU
cpeacTBamu, QGOpMYyIHpPYS 1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TMOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATH  TOJYYCHHBIE  pPE3yNbTaThl HAa  yYCHHYECKHX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIAThH OCO3HAHHBIM BBHIOOP Oynymied npodeccuoHaIbHOM
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud W MPOAOHKEHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aIUsAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kineTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
’Kv3HEeHHBII UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHuEe U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHu3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
«3yueHue MeTo0B KJIETOYHOM
ouosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHOe
nentpudyruposanue, [TL[P)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opranuyeckue BeliecTBa KJICTKU —
oenku. JlaboparopHas paboTa
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITHU ABI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHuas padota «lccrnenoanme
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
Hykieozunrpudocdarer (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

16

Tunsl knetok. [IpokapuoTuueckas KieTka

17

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «3yueHnue
CBOMWCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHUSI LIUTOIJIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
MUTOXOHAPUH, Iu1acTuabl. JlabopatopHas
pabota «/ccrnenoBanue mia3mMoin3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX)»

0.5

21

HeMeM6paHHLIC OpTraHOUAbI KJICTKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAA U TUCCUMUIISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJia3bl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenune pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0Opoia B
PaCTUTENBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPO1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Bujibl
opoxenus. JlabopaTopHas padora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
TIBIXQHUSI»

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIUCHTA

32 1poTtoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — MaTpUYHBIN CHHTE3
PHK
35 Tpaucasus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OMocHHTEe3€e Oenka
37 Opraau3anus TeHOMa y IPOKapHOT U
AYKapHOT
38 MonexymsipHbIe MEXaHU3MBI SKCTIPECCHA
TeHOB Y DYKapuoT
Bupycbl — HeknerouHble GOpMBbI KUZHU
39 1 oOnMraTHbIe mapa3uthl. [IpakTuyeckas 0.5
pabota «Co3nanue Mo BUpyca
40 BupycHble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHU
41 Hanotexnonoruu B 6uonoruu u
MEIUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KIETKH — MHUTO3
46 Tumns! kieTok. KaprokuHes ¥ TUTOKUHES. 05

JlaGopatopHas pabota «HaOmonenue




MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsnus ;kM3HEHHOTO IUKJIA KJIIETOK

48 OpranusMm Kak eMHOE 1IeJI0e

49 Txanu pacrenuii. Jlaboparopras pabora 05
«/3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabora «3yueHue TkaHen 0.5
KUBOTHBIX)»
Opranbl. CucTEMBI OPTraHoB.

51 JlabopaTtopHnas pabota «3ydyeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEeHME OpraHu3MOB

54 [Iuranne opraHu3MoB

55 [MuTaHne MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcropT BelIecTB y OpraHu3MoB

59 KpoBeHocHas crcTeMa mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka




PasgpaxkumocTs U perymsnus y

63
OpPraHU3MOB
64 I'ymopanbsHas peryisius ¥ SHIOKpUHHAS
CUCTEMa KUBOTHBIX M YCIIOBEKA
65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB
66 [TonoBoe pa3MHOKCHHE
67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 05
«M3y4eHne cTpOCHHUS MOJIOBBIX KIIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»
69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJiaJiKka OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct 1 pa3zButne )XUBOTHBIX.
71 JlaGopaTopHas pabota «BrisiBIeHHe 05
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MTO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUM.
7 Jlaboparopnas pabota «CTpoeHue 05
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKd
74 OcHOBHBIE IOHATUS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«Jlpo3oduina kak 00bEKT TeHETHYECKIX
HCCIIEN0BaHUN»

3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HakoB. MoHOruOpuIHOE
ckpemuBanue. [Ipakrtiuaeckas padborta

75 " 1 0.5
N3ydenue pe3ynpTatoB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢us"

76 IIuTomornueckre OCHOBBI 1
MOHOTHOPHIHOTO CKPEIIHBAHUS

77 AHaIM3UpPYIOIEe CKPENMBaHUE. 1
Henonnoe nomMmuanpoBanue
JlurnbpuHOE CKpeIBaHUE.

78 [IpakTrueckas padota «3yueHue 1 05
pe3ynbTaTOB JUTHOPUIHOTO '
CKpEIIUBaHUS Y APO30 (PHITBI

79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS

80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHs HACIICICTBEHHOCTH 1

82 I'eneTuka moja 1

83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA 1

84 I'eHeTHYEeCKUii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85 HN3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHYHBOCTH

86 MoaudukanroHHas U3MEHYHUBOCTh 1




87

BapuaunoHHsli psa U BapUallMOHHAS
kpuBas. JlabopaTopHas paborta
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(UKATIOHHON H3MEHUMUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

0.5

88

TI'enoTunmyeckas N3MEHYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[Mpaktudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
nporecca. DIUIeHeTHKA U SIUTCHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas
pabota «CocTraBlieHUE U aHAJU3
POOCIOBHOM»

0.5

92

MeToapl MEMUITMHCKOU T€HETUKU

93

3HayeHNE MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYeCcKuX 3a001eBaHUI YETI0BEKA

94

OCHOBHBIE TIOHATHUS CEJICKIINH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBTYPHBIX PACTEHUN U TIOPOJI
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeTomp! CeNeKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3yuenue
METO/IOB CEJIEKLIUU PACTCHUI»

0.5




JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

96 KUBOTHBIX. [IpakTuyeckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaneHue, U3ydeHHE U UCIIOJIb30BaHUE 1
TeHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKOH 1
ounosioruu

100 XpoMOCOMHasI U TeHHAsI WH)KEHEPHUS 1

101 MeauinuHcKre OMOTEXHOJIOT I

102 PesepsHbiit ypok. IloBTOpenue, 1
000011IeHNEe, CUCTEMATH3als 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoprrre | Ipaxrireciie u3yyeHHsi | oOpa3oBaTeiibHbIE
padoTsbI padoThI
pecypchbl
1 OposonmonHas Teopust Y. Jlapsuna 1 04.09.2025
) JIBYDKYIIME CHITBI DBOJTFOIIMU BUJIOB TI0 1
Y. HapBuny 04.09.2025
3 Boprba 3a cymectBoBanue, 1
€CTECTBCHHBIN M HCKYCCTBEHHBIN OTOOP 05.09.2025
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
3BOJIIOIIUA 11.09.2025
Dransl 3BOIOIMOHHOTO Mpoliecca:
5 1
MHKPOIBOJIIOIHS K MAKPOIBOIOIIUS 11.09.2025
5 [Tomynsiuss — sneMeHTapHas eAMHULIA 1
3BOJIIOLIUA 12.09.2025
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblIsiBIeHUE U3MEHYUBOCTH Y 11.09.2025
oco0eil 0HOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1 11.09.2025
9 D¢ ekt ocnoBarens. Dpdexrt 1
OYTBUIOYHOTO TOPJIBIIIKA 12.09.2025
10 Murpauyu. M30m0uu nonyssnui: 1
reorpaduueckas, Ouojgormueckas 18.09.2025




11

EcrectBennslit oT00p —
HaMPABJISIOMNNA (PaKTOP IBOFOIHH

18.09.2025

12

[TooBoi#t 0TOOP

19.09.2025

13

[TprucrocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas pabota «3yuenue
apoMop(h030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

0.5

25.09.2025

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: Mopdosoruueckue,
(dbu3moornUecKue, OMOXUMUIECKUE,
noBenieHyeckue. Jlabopartopnas padora
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ec000pPa3HOCTb»

0.5

25.09.2025

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnast pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

26.09.2025

16

Crpykrypa Buaa

02.10.2025

17

BunooOpa3oBanue Kak pe3yibTar
MUKPOABOJIIOLIUN

02.10.2025

18

CBs3b MHKPOSBOJOIOUH U
SIMUACMHUOJIOTNHA

10.10.2025

19

MaKpOBBOJ'IIOL[I/IH. ITaneoHTOIOrMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOINUN

16.10.2025




buoreorpaduueckne METOIbI U3ydeHUS

20 3BOJIIOLIUU 16.10.2025
OMOPHOJIOTHYECKUE U CPABHUTEILHO-
21 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS 17102025
IBOJTFOITIHT
MonekynsipHO-T€HETUUECKHUE,
22 OMOXMMHUYECKHE U MATEMaTHYECKUE 93.10.2025
METO/IbI H3yICHHSI IBOJTFOIIUU
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH 93.10.2025
24 AJranTUBHAS paauanus.
HepaBHOMEpHOCTH TEMIIOB BOJIIOLMH 24.10.2025
o5 HaydHble rTUTIOTE3BI IPOUCXOKICHUS
KU3HU Ha 3emiie 06.11.2025
26 JloHay4yHbI€ MPEACTABICHUS O
3apOXKIACHUM KU3HU 06.11.2025
97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
3BOJIIOLIUA 07.11.2025
28 ['unoTe3sl 3apoKaAeHUS KUZHH 13.11.2025
Uctopus 3emiu 1 MeTOABI €€ U3yUCHHUS.
29 JlaboparopHas pabota «/3yuenue u 05
OTIMCAaHUE UCKOIIAeMbIX OCTAaTKOB 13.11.2025
JPEBHUX OPraHU3MOBY
30 HauanpHbie 3Tansl opraHnyecKoin
SBOJIOLIUHA 14.11.2025
31 OBOJIIOLUS DYKapHOT

20.11.2025




OcHOBHBIE ATaIIbI 3BOJTIOLUU
pacturensHoro mupa. [Ipakruueckas

32 pabora «M3ydeHne ocobeHHOCTEH 05 20.11.2025
CTPOEHUS PACTCHUI Pa3HBIX OT/ICIOB)
33 OCHOBHBIE ATAITBI 3BOJIOIIUU JKUBOTHOTO
Mupa 21.11.2025
DBOJTIOIHS )KUBOTHBIX. [IpakTrueckas
34 pabora «M3y4ueHne ocodbeHHOCTEH 0.5 97 11.2025
CTPOEHUS TIO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTue )u3HM Ha 3eMiie 10 3paM U
nepuoaam 27.11.2025
36 MaccoBble BEIMUPaHUS —
AKOJIOTUYECKHE KPU3UCHI TIPOIIIOTO 28.11.2025
37 CoBpeMEHHBIN 3KOJIOTHYECKUN KPU3HUC,
€ro 0COOEHHOCTH 04.12.2025
38 CoBpeMeHHast CUCTeMa OPraHUYeCKOTO
MUpa 04.12.2025
39 OCHOBHBIEC CUCTEMATHYECKHE TPYIIIIBI
OpraHu3MOB 05.12.2025
40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 11.12.2025
41 PasButue npencraBieHuii o
MPOMCXOXKICHUHU YEIIOBEKA 11.12.2025
MecTo uenoBeKa B CUCTEME
oprannueckoro mupa. JlabopatopHas
42 pabota «M3yueHue ocoOeHHOCTEH 0.5 12.12.2025

CTPOCHHA CKCJICTA YCIIOBCKA, CBA3AHHBIX
C IMPAMOXOKACHHUCM




43

JIBM>Kylpe CHIIbl aHTPOIIOTEHE3a

18.12.2025
44 CooTHolIeHrEe OUOJIOTHIECKUX U
COIMAIILHBIX (hPaKTOPOB B AHTPOIIOTCHE3E 18.12.2025
45 OcHOBHBIE CTaJMU AaHTPOTIOTEHE3a 19.12.2025
46 [TaneoreHeTrKa u MmajaecoreHOMUKA 95 122025
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
25.12.2025
UYenoseueckue pacel. [Ipaktnueckas
48 pabota «I/I3yquHe IKOJIOTUUYECKUX 0.5 96.12.2025
aJlanTalnui 9eJI0BeKa
49 MeX IuCIUTUTMHAPHBIE METOTbI
AQHTPOTIOJIOTHUH 15.01.2026
50 3
apoXJACHHUE U Pa3BUTHE SKOJIOTHH 15.01.2026
Mertonpl skojoruu. JlabopaTopHas
51 paborta «/3ydeHue MeToa0B ) 0.5 16.01.2026
9KOJIOTMYECKUX HCCIIE0BAHUI»
59 3HaueHue SKOJOTUYECKUX 3HAHUHN IJIs
YenoBeKa 22.01.2026
53 Dkonorudeckue GpakTopsl 99 01.2026
AbuoTtnueckue paxkropsl. CBeT Kak
54 skosoruueckuii pakrop. JlaboparopHas 0.5
paboTa «BbIsiBIeHHE TPUCTIOCOOIEHUI ' 23.01.2026

OpPraHHu3MOB K BJIUSAHHIO CBCTa»




55

AbuoTtnueckue Qakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (aKTop.
JlaboparopHas paboTa «BbIsBICHHE

0.5

. 29.01.2026
MIPUCTIOCOOICHUIA OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhI»
AbuoTnueckue pakropsl. BiraxkHOCTh
KaK PKOJOTUYECKUH PaKTop.
56 JlabopaTopHas pa6OTau<<AHaTOMI/I‘-IeCKI/Ie 0.5 99.01.2026
O0COOEHHOCTH PaCTEHUH U3 pa3HbIX MECT
oOUTaHUS
7
5 Cpenpl 0OuTaHUS OPTaHU3MOB 30.01.2026
b
58 MOJIOTUIECKUE PUTMBI 05.02.2026
59 Kuznennsle GopMbI OpraHU3MOB 05.02.2026
60 buotnueckue dakTops 06.02.2026
3HaueHne OMOTHUYECKUX
61 i i
B3aUMO/JICHCTBUI 1715 CYIIECTBOBAHMUS 12.02.2026
OpraHu3MOB B cpefie 0OUTaHus
62 DKOJOTUYECKHE XapaKTePUCTUKH
MOMYJSITUI 12.02.2026
OcHOBHBIE TIOKA3aTENN MOMYJISIINN:
63 YHCIIEHHOCTb, TUIOTHOCTb, BO3pAcTHAS U 13.02.2026

M0JIOBAsL CTPYKTYpa




OcHOBHBIC TTIOKa3aTEIIN MOMmyJIsIuun:

64 POKIIAEMOCTh, IPUPOCT, TEMIT POCTA, 10.02.2026

CMEPTHOCTh, MUTPALIAN
65 DKOJOTUYeCKast CTPYKTYpa MOMYJISIIIAH 19.02.2026
66 JlnHaMuKa TOMYJISIINAN U €€ PeryJsius 90.02.2026
67 KpuBbIie pocTa YMCIIEHHOCTH TOMYJISAIINH.

KpuBbie BbIKUBaHUS 26.02.2026

OKoJIornYecKas HUIlla BUIA.
68 JlabopaTtopnas pabota 05

«IIpucrocoOeHns CeMsiH PaCTCHHUM K ' 26.02.2026

pacceneHuIo»
69 Bua kak cucreMa momysisiuia 97 02.2026
70 3aKOHOMEPHOCTH TOBEJICHHS U

MHUTPAIUi )KUBOTHBIX 05.03.2026
71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3 05.03.2026
72 DKocucTeMa Kak OTKPBITas CHCTeMa

06.03.2026

73 KpyroBopoT BeniecTs u MOTOK SHEPTUU B

DKOCHUCTEME 12.03.2026
74 OCHOBHBIE TTIOKA3aTEIN DKOCUCTEMBI 12.03.2026
75 DKOJIOTUYECKUE TUPAMUIbI

19.03.2026




76

N3menenust cooOIIeCTB — CYKIIECCHH

19.03.2026
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
77 zizz }II/IOI;GK. DKOCHCTEMBI MOPE U 90.03.2026
78 [Tpuponnsie 3KOCI/ICl:’eMI)I. DKOCHCTEMBI
TYHJIp, JIECOB, CTENEH, MyCThIHb 20.03.2026
79 AHTPOTIOTEHHBIE YKOCUCTEMBI 90.03.2026
Ypboakocucremsl. [IpakTuyeckas
80 aboTa «3ydyeHue u onmcaHue 0.5
§p603KOCI/IC?’F:MH» 26.03.2026
3akoHOMepHOCTH (GOPMUPOBAHUS
81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHN3MOB 96.03.2026
B DKOCHCTEMAaxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I
82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHu3MEHHOM, MMOMYJISIIUOHHOM U 27.03.2026
IKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmeruranerapHas
o0oJt0uka 3emiu 09.04.2026
84 Yuenue B. U. Bepnaackoro o 6uocepe 09.04.2026
85 3aKOHOMEPHOCTH CYIIECTBOBAHMSI
ouochepsl 10.04.2026
86 KpyroBopoTs! BeriecTs u
OMOTECOXMMHUYECKHUE [IUKITBI 10.04.2026




3onanbHOCTh 6uochepsl. OCHOBHBIE

7
8 OUOMBI CyIIN 16.04.2026
88 YcTOoMUnBOCTE OMOChEpHI 16.04.2026
89 DKOJIOTUYECKHE KPU3UCHI M UX TPHUYHHBI 17.04.2026
90 BosneticTue yenoBeka Ha 6uochepy 93.04.2026
o1 AHTpOTIOT€HHOE BO3/ICHCTBUE HA

PaCTUTENbHBIN U KUBOTHBIN MUP 23.04.2026
92 OxpaHa pupoIs! 94.04.2026
93 OCHOBHBIE IPUHIUIIBI YCTOWYHUBOTO

Pa3BUTHS YEIIOBEUECTBA U TIPUPO/IBI 24.04.2026

ParmonanbHOE TPUPOIOTIONB30BAHHUE U
94 coXpaHEHHEe OMOJIOTHYECKOTO 30.04.2026

pazHooOpa3zus 3emin
95 O6006menue mo Teme «MUKPOIBOTIOLUS

U e€ pe3yJbTaThl» 07.05.2026
96 O6o06menue mo Teme «MaKpOodIBOIIOLUS

U e€ pe3yNnbTaThD» 07.05.2026
97 O06o06menue no Teme «IIpoucxoxacHue

U pa3BUTHE KU3HU HA 3eMIIe» 08.05.2026
08 Oo6o06menue no Teme «IIpoucxoxacHue

YEJIOBEKa — aHTPOTIOT€HE3) 14.05.2026

O0600611eHne 0 TeMe «KOJIOTHS —
99 HayKa O B3aUMOOTHOIICHUSIX 14.05.2026

OpraHu3MoOB»




100 O606menne no Teme «OpraHu3mMbl U 1
cpena OOuTaHUS 15.05.2026
101 O06o061IeHne 1o TeMe «IKOJIOTHS BUJIOB 1
U TOTMYJIALIUI» 21.05.2026
102 O6o6mmenue o Teme «bruocepa — 1
rII00ambHAs IKOCHCTEMAY) 21.05.2026
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmupoBaHHOCTh 3HAHUN O MECTE M POJIM OUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAayYHOUM KapTHHBI MUPA, B IO3HAHUU 3aKOHOB MPHUPOIbI
W pElIeHWH  JKU3HEHHO  BAXHBIX  COIMAIBbHO-3TUYECKUX,
SKOHOMMUYECKHX, IKOJIOTMUECKUX MPOOJIEM YEIOBEYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO MPHUPOJOIOJB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKHUX U 3apyOeKHbBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTMYECKUX UCCIEIOBAHUSIX KUBBIX
OOBEKTOB W OKOCHCTEM (OINHCAaHHWE, W3MEpPEHHE, MPOBEICHUE
HaOIOZICHUI); CITOCOOaMU BBISBICHUS W OICHKA AHTPOIMOTCHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHue BbIABUIaTh TUIOTE3bI, TPOBEPSTH UX IKCIIEPUMEHTAIbHBIMU
cpeactBamu, (opMynupys Leidb HCCIEeNOBaHUs, AaHaTIU3UPOBATh
MOJIy4YEHHbIE PE3yIbTaThl U JA€TIaTh BHIBOIBI.

BoisiBneHue 3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMU BEITUYHMHAMU,
00BsICHEHUE MOJTYYCHHBIX PE3yJIbTAaTOB U (POPMYIHPOBAHUE BHIBOJIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHI;'I, Teopnﬁ M 3aKOHOB

YMeHHe BIaJIeTh CHCTEMOW OHWOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKAaHb, OPraH, OPraHu3M, BUJI, OMYJISIHMS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OMOTONMMEpBI, JUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBCHHOCTD, W3MCHUHBOCTD,
SHEPro3aBHCUMOCTh, POCT U Pa3BUTHE);

Oouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opnux, N.M. MeunukoBa, XpOMOCOMHasi TEOPHsI HACIIEICTBEHHOCTH

T. MopraHa, 3aKOH 3apOAbIIIICBOTO CXOACTBA K. Bapa, OBOJIIOITMOHHAasA




teopuss Y. JlapBHHA, CHUHTETHYECKass TEOPHsS HBOJIIOLUU, TEOPHUS
antponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o nieHTpax MHOT00Opa3ust U MPOUCXOKIACHUS
KyJIbTypHbIX pacTeHuil, ydenue A.H. CesepuoBa o myrtix u
HarpaBJeHusx sBostonnn, yuenue B.M. Bepuanckoro — o Ouocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacIleneHus] MPU3HAKOB, HE3aBUCHMOI'0 HACJIEJOBaHUs IPU3HAKOB
I'. Menaens; CUEINIEHHOrO HACIENOBaHUs NIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKMX PSIOB B
HaclieAcTBeHHOM wu3MeHunBocT H.M. BaBuioBa; IeéHETHYECKOTO
paBHoBecus Jx. Xapau u B. BaiinOepra; 3apojsimeBoro cxojctsa K.
bapa; Ouorenernueckuii 3akoH 3. ['exkens, . Mromnepa);
MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npasuwia (MuaumymMa FO. JIubuxa, sKom0THyecKoil mupaMuIbl YUCell,
OMOMacchl U SHEPTHH);

runote3sl (koamepBatHor A.M. Omnapuna, mepBuyHOro OymboHa J[XK.

Xonneitaa, mukpochep C. Dokca, pubozuma T. Uek)

VYmenune peuiatb IIOHMCKOBBIC Ouojoruyeckue 3aJa4i, BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpoueccaMn W ABJICHUAMU, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYECKHUE CXEMbI CKPCIIMBAHUA I Pa3HbIX TUIIOB
HaCJICAOBaHUs IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

BECHICCTB U DOHEPI'UH B SKOCUCTEMAX (HCHI/I IIUTaHWs, ITUIICBHIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXKAY CTPOEHHEM U
(YHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu H
CUCTEeMaMH OPraHOB Y PACTCHHi, KUBOTHBIX U YEJOBEKAa; MEXIY
sTanmamMu oOMeHa BeIEeCTB; dTalaMH KJIETOYHOTO KA U dKU3HEHHBIX
[UKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAJIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHoTHrnoM, ¢GeHOTUroM u  (akTopamu  Cpeabl
oOuTaHus; MpoLleCCaMU  HBOJIIOLMM;  JBIDKYIIUMH  CHJIAMH
AQHTPOINOIreHe3a;  KOMIIOHEHTAaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHnu3MoOB

YMeHue BoIACIATh CYIICCTBCHHBIC IIPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFCOLICHO3OB, 9KOCHCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIIbHOCTH,




MPOTEKAIOIIUX B OpraHU3Max pAacTEeHHWH, >KUBOTHBIX W YEJIOBEKA;
OMOJIOTUYECKUX TpOLecCOB: oOMeHa BemiecTB (MeTadoiIm3M),
nH(GOpPMAIUU U TPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIIOB MUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO33, M€i103a, TaMeTOreHe3a, YMOPHOTreHe3a, MOCTIMOPHOHAIEHOTO
pa3BUTHUs, PAa3MHOXKCHHS, WHIUBUIYAILHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJIECHUCTBHUS TEHOB, TETEpO3UcCa; JACHUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO MU
pa3phIBAIONIETO  €CTECTBEHHOTO OTOOpa; aUIOMATPHUYECKOTO |
CHMITAaTPUYECKOTO BUI000pAa30BaHMS;, BIUSHUS JBIDKYIIAX CHII
HBOJIIOIMM  HA TEHO(OHA  MOMYISIUH; IPUCIOCOOICHHOCTH
OpraHu3MoOB K cpelne OOWTaHWs, YepeNOBaHWS HaNpPaBICHUN

OBOJIIOIMHU; KPYTOBOPOTA BEIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUSI BBIACHATH CYIIECTBEHHBbIE NPU3HAKU
BHPYCOB, KJIETOK TIPOKAPHOT M DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO032, Mei03a, OIUIOJIOTBOPCHUS, pa3BUTHS U
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIIECTBOBAHHE, €CTECTBEHHOTO oTbOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
OoOWTaHMS, BIUSHHUS KOMIIOHCHTOB JKOCHUCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB

W TIpEBpaIllCHHs YDHEPTHHU B Onocdepe

VYmenune HUCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JIA TOKa3aTCJIbCTBaA
poAcTBa OPraHUu3MOB PA3HbIX CUCTEMATUYCCKUX I'PYIIIL; B3aUMOCBA3HU
OpPraHusMoB MU CpCIbl O6I/IT8.HI/I$I; CAMHCTBA YCJIOBCYCCKUX PpPac,
HCO6XOI[I/IMOCTI/I 3A0POBOr'o 06pa3a JKHU3HU, COXpaHCHUA
pa3H006pa3H51 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTUYECKOTO
COACPpKaHUA, UHTCPHUPECTUPOBATL STUICCKHUEC ACIICKTBI COBPECMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHE, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00abHbBIE OKOJOTHUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

ITO3HIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTEeMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OMOJIOTHSI — KOMIUJICKCHAsT HayKa. bWoJorMyeckwe HAyKd u
u3ydaembie uMu TpoOnembl. DyHaameHTa bHBIC, MPUKIAIHBIE U TOHUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWOJIOTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBszannbie ¢ Ouonorueit. 3HauyeHUE OHMOJIOTHH B
MPAKTUYECKOM JEATEIHPHOCTH YeJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SIHCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe ITPUPOIBI

1.2

KuBble cuctemsl Kak mpeaMer u3ydeHus onosnoruu. CBoicTBa )KUBBIX CUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, TUCKPETHOCTH M IEIOCTHOCTh, CJIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCTb, caMOOpraHu3aIns,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHU3aIuK KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJI€TOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreonieHoTHUeCcKHil), OuocdepHsiii. [Iporeccel, Mpoucxoasame B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU XHUBOTO. JKH3Hb Kak ¢opMa CyIIeCTBOBAHUS

MaTepuu

1.3

Metonsl Ouonoruyeckoil Hayku. HalOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, meraaHanu3. [loHsThe o0 3aBUCMMOIl M HE3aBUCUMOM
nepeMmenHoil. [InannpoBanue sxcnepuMenTa. [loctaHoBKa U MpoBepKa rUMOTE3.
HyneBas runoresza. [lonstue BbIOOpKHM M €€ aocToBepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB.
[IpuunHbI HCKaXKEHUS PE3yIbTaTOB AKCIepuMeHTa. [loHsTHE CTaTHCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS €AMHUIA )KUBOTO. McTopust oTKpbITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOHN KIETOYHOM
TEOPUHU.

Metoapl  MOJEKYISIpHOM M KJIETOYHOH  OMOJIOTMH:  MHKPOCKOIMS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHaIbHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK




2.2

XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPaMUKpPOIEMEHTHI. Boaa u
e€ poJib KaK pacTBOPUTENS, peareHTa, yd4aCTHE€ B CTPYKTYPUPOBAHUM KIIETKH,
TETUIOPEeryasii. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas POJIb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne mommuMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4YETBEPTHYHAs CTPYKTYyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHOcaxapusl, AMcaxapubl, OJIUTOCAXapuabl U TOJUCAXaPUJIBL.
O6mwmit 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOMCTBA YIJIEBOJOB.
buonoruyeckue pyHKIUU yrieBoI0B.

Jlunuaet. TunpodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukaius aumuaos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue (yHKuuu
aunuaoB. OOmue cBoiicTBa OMOJOrMYECKUX MeMOpaH — TeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK um PHK. Ctpoenue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunst. [Tpuniun kommiementaprHocth. [IpaBuio Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpans. MectonaxoxaeHue u onosnorundeckue Gynkunn JTHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mousekynsl AT®. Makpospruueckue cBsizu B MoJekyine ATO.
buonornueckue Gpynknun AT®. BoccraHoBIICeHHBIE IEPEHOCYUKH, UX (PYHKITUH
B kieTke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHsA: OMOXUMHUYECKHE U OHMOPU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel KJIeTOK: dJykapuoTuyeckas U mnpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Ctpoenune nmpokapuoTHUecKoi KieTku. KieTouHas cTeHka OakTepuil U apxeil.
Oco0OeHHOCTU CTPOEHHUS TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJjib MPOKApUOT B OUOIICHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKApUOTHUYECKOW KieTku. [lnasmaruueckas
MeMOpaHa (ruiazmaneMma). CTpyKTypa mia3MaTuieckoit MemOpansl. TpaHcnopT
BEIIECTB 4epe3 IUIa3MaTHuUecKyro MemOpaHy: mnaccuBHb (auddysus,
oOneruénHass auddysus), akTUBHBIM (HMEPBUYHBIA M BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (haronuro3. Dk3omuTo3. Kinerouynas creHka.
CrpykTypa 1 (PyHKLIHU KIETOYHOW CTEHKH PACTECHHM, TPHOOB.

Hutornasma. Lluro3ons. Lutockener. JBmwxenue mnuromnazMbl. OpraHou]ibl
kiaeTku. OJHOMeMOpaHHBIE OpPraHOMJbl KJIETKH: JHAOIUIa3MaTHUecKas CeTh

(B3I1IC), anmapar I'oabaxku, JIU30COMBI, UX CTpPOCHUE U (YHKIUH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHOUAOB KIIeTKH. CTpOCHHE TPaHy SIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIXx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [mankuit
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTuKyiayM. CekpeTopHas (QYHKIUSL
armapara ['osbmxu. TpaHCOpPT BelIecTB B KJIETKE. BakyoJin pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne n (HyHKIMH MHUTOXOHAPHWHA W TutacTHl. llepBuYHBIC, BTOPHUYHBIE U
CIIO)KHBIE  TIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHougpl kinerku CrpoeHue M (YHKIMH HeMEMOpaHHBIX
OpraHouJIoB KieTku. Pubocombl. MukpoduiameHTsl. MbIIeUHbIE KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JIBUKEHHUE KI'YTHUKOB H
pecanuek. MuUKpoTpyOouKkH nuToILuIa3msl. LleHTpros.

SAnpo. ObGonouka siapa, XpoMaTHH, KapuOIUIa3Ma, SPBIIKH, UX CTPOCHHUE U
¢byakuun. fAnepHsiit 6enkoBblii MaTpukc. [IpocTpaHcTBEeHHOE pacmnooKeHUe
XpoMOCOM B UHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AccuMMIIALNS M AUCCUMMUIISINS — JIBE€ CTOPOHBI MeTabosn3Ma. Tumsl oOmMeHa
BEIIIECTB: aBTOTPO(HBIA U rerepoTpodHbIi. YUacTue KUcIopoaa B 0OMEHHBIX
mporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
0OMeHHBIX TmpoleccaX. DEpPMEHTATHBHBIM XapaKTep PEaKIUi KJICTOYHOTO
meTtabonu3zma. DepMeHThl, UX CTPOCHHE, CBOWCTBA U MEXaHU3M JACUCTBUSL.
Kodepmentsl. Otinumns QepMEHTOB OT HEOPraHWYECKHX KaTalau3aTOpOB.
benku-aktuBaropsl U OEIKU-UHTHOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHMyeckux BemecTB B kieTke. dotocunte3. Polib
XJIoporiacToB B mpouecce ¢dortocuHTte3a. CBetoBas M TeMHOBas (hasbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HakTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUuUIMpyrolue 6aKTepuu, Kene300akTepuu, cepodakTepuu, BOJOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnarpoOHble opraHu3Mbl. Bunel OposkeHus. IlpoaykTel OpokeHUS U UX
UCTIOJIb30BAaHUE YETIOBEKOM. AHA’POOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHU3Mbl. JTarbl JHEPreTuYecKoro oomMena. [loaAroToBUTENbHBIN

artai. ' mukonus — 6CCKI/ICHOpOJIHOC PaCIICIUICHUEC T'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHIpUU B
mporeccax — OMOJOTHMYecCKOro  OKucieHus.  Lluknauueckue — peaxiuu.
OxucnurensHoe pochopmmmposanue. [IpenmyiecTsa adpoOHOTO MyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO0 0OMEeHa

2.5

Peakuun marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MATPUYHOTO  CHHTe3a.  Peamm3anusi  HAClEACTBEHHOH  WH(OpPMAINU.
I'eneTnyeckuit ko, ero cBoucrTBa. TpaHckpunius — matpuunbiil cunaTe3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU:  KOMIUIEMEHTapHOCTb, AHTUIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiims U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus 6uocuHTe3a Oenka. KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzainys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH I'€HOB
y nnpokapuoT. ['unoresa onepona (®@. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
nporeccoB B kieTke. Kilerounsiii romeocras.

Bupychl — HekneTouHble (GOpMBI KU3HU M 0OIUTraTHble napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychrie 3a00s1eBaHus yenoBeKa, KUBOTHBIX, pactenuid. CI11]J], COVID-19,

COMaJIbHbIC U MECAUITUHCKUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoasl W perymsanus. Hurtepdaza u  MHUTO3.
OcoOeHHOCTH TpoLIECcCOB, MpoTekaromux B nHTepdase. [loaroToBka KiIeTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — penmukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJIICTBHOCTD.
Mexanu3sm pernkanuu JJHK. Xpomocomsl. CTpoenue xpomocoM. Ternomepsl u
TeaomMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapHOTHN. J[UTIoOMIHBIR u
rariouaHbii  Habopbl XxpomocoM. [‘omonoruunbsie xpomMocoMsel. [lonoBbie
XPOMOCOMBI.

Jenenue kietku — Muto3. CTauu MUTO3a M MPOUCXOSIINE B HUX ITPOIECCHI.
Tunel muto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HaueHHEe MHUTO3A.
Perymsimuss mMuToTHYecKoro nukia kieTkd. [Iporpammupyemas kieToyHas
rubens — anomnros.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEBIC, MHOTOKJICTOYHBIC OpraHNU3MBbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHu3MOB: Oecnojioe (BK/IIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecrosioro pa3MHOXKEHHs: MOYKOBaHHUE, CIOPYIISINA,
(bparmenTanus, KIOHUPOBAHHE.

[TonoBoe paszmuoxkenue. I[lonoBbie kieTku, wid TameThl. Meio3. Craauu
meno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuit
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 v ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpimieBoe pazpurue. I'amerorenes y >KMBOTHBIX. [10JIOBBIE Keye3bl.
OO0pazoBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
Crpoenue mosioBeIX KieTOK. OrMIoJ0TBOpEHHE U SMOPHUOHAIBLHOE pa3BUTHE
JKUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUS: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

WummBuyansHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum smOpuoreHesa
KUBOTHBIX (Ha mpumepe aryiku). pobnenue. Tunsl npodnenns. OcodeHHoCTH
NpoOIeHNsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKH (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIUSIHHWE YacTed
Pa3BHUBAIOIIETOCS 3apojiplia (IMOpHOHATBHAS WHAYKIHS). 3akiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJbTaT MEPapXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Bnusiane Ha »MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIlei
Cpenpl.

Poct u pasButue >xuBOTHBIX. [locTamMOpuoHanbHBIM mepuoa. Ilpsimoe wu
HempsiMoe pas3BuTHe. PaszButne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buooruueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTPaHEHUE B mpupoje. TUmbl pocra ;KkUBOTHBIX. DaKTOPHI
peryisiMi pocTa >KUBOTHBIX U dYenoBeka. Craguu NOCTIMOPUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U yesioBeka. [lepropl oHTOTEeHEe3a YelloBeKa.
PasmHOXeHnne u pa3Butue pacreHumid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHue cmop B IIpolecce Meio3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE U PA3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BOIfHOE OIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CeMEHH. MeXaHU3Mbl DEryJsIliMi OHTOTeHe3a Yy pacTeHUH Hu

KHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBLIC ITPU3HAKH, JOMHUHAHTHBIN H peI_IeCCI/IBHHﬁ ITPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/I)IBI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T CHETUYSCKUI




3.3

Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3us THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H paclleryieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOuHBIN XapakTep HaclieJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHHUS  TpHU3HAKOB.  L[UTONOrMYecKkHe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacnenoBanue mpusHakoB. Padotrsl T. Moprauna. CrermieHHoe
HACJIEIOBaHUE T€HOB, HapYIIEHHUE CUECIUICHHUS MEXK]y T'€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeseHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U rereporameTHbIi noJi. ['eHeTnueckas
CTPYKTypa TMOJIOBBIX XpoMOcOoM. HacrmemoBaHwe NpU3HAKOB, CLEIUICHHBIX C
MOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelCcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [lomumepus

3.4

B3aumoneiictBre reHoTMIa U cpeabl Opu  (OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBoCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHASI.

MomudukanonHas — M3MEHUMBOCTh.  Pomb  cpeapl B (OpMUpOBaHUU
Mo (pUKaMOHHON m3MeHunBocT. Hopma peakumu npusHaka. BapuarmoHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoauQHKaMOHHON
U3MEHYMBOCTH.

l'enoTnnuueckass w3MeH4YMBOCTb. (CBOWCTBA TI'€HOTHUIMYECKOW HW3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHASA, MYTAI[IOHHAS.
KomOunatuBHas u3MeHYMBOCTh. MeHo3 U TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYHBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyrtanuoHHas “3MEHYUBOCTh. BU/Ibl MyTalnii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalUH. SIAE€pHBIE M LMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue | I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpOLEcca. 3aKOH TOMOJIOTMUECKHX PSAOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD
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KapuoTun uenoBeka. MexayHapoaHass nporpamMmma HCCIEIOBAHUS TE€HOMA
YyelnoBeKa. MeTonbl M3y4eHUsI TEHETMKM YEJIOBEKA: TI'€HEaJOTMYECKHUid,
OJIM3HEIOBBIN, LIUTOrCHETUYECKUH, MOIYJISIUUOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUEe  T'CHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IOMOILBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jecBaHHMS  uejoBeka. ['CHHbIE W
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HaCIIeACTBEHHOU
MPEAPACIOI0KEHHOCThIO. 3HaUY€HUE MEUITMHCKON TeHETUKH B TIPE0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUs M CENEKIUs. 3apOXKACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunoBa 0 IeHTpaXx NPOMCXOXKIEHHS M MHOIooOpa3us KyJIbTYPHBIX
pacreHuii. Ponp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOTMUECKMX psZIOB B HACIEICTBEHHOU
m3menunBocty H.M. BaBuioBa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Meroapl ceneKnMOHHOW paboThl. VICKyccTBEeHHBIH OTOOP: MAacCCOBBIA H
WHIWBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  VcmpiTaHue
Mpou3BOAUTENEH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKH
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METo CEJICKITMOHHOM paboThl. PamuannoHHbIi
U XAMHUYECKUH MyTareHe3 KaK HMCTOYHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. M crmonap30BaHWE TEHOMHOTO PEIAKTUPOBAHUS MW METOJIOB
pekomOunanTHBIX JJHK a1 monmydeHust ncxoMHOTO MaTepuaia sl CEelIeKIIUH.
[Tonmyyenne nomuruionioB. BHyTpuBHOBasS ruOpuau3amys. bim3kopoacTBeHHOE
CKpelmBaHue, Wi MHOpuauHT. HepoacTBEeHHOE CKpeIMBaHWe, WM ayTOPHIUHT.
I'erepo3uc u ero mpuumHel. Mcnonk3oBanue rerepo3uca B cenekimu. OTaanéHHas
rubpummzanus. [Ipeomonenne Oecrionus MEKBUAOBBIX TMOpUIOB. JloCTKeHHUs

CCIICKIIMHU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEeKTBI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, HX XapaKTepUCTUKA. TpaaulMOHHAs OMOTEXHOJOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJIOYHBIX  IPOJYKTOB,  BHUHOJENHE.
Muxkpobuonornueckuii cunTe3. OOBEKTHI MHUKPOOHMOJOTHYECKUX TEXHOIOTHH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMsl SULEKIETOK M KIOHMPOBAHUE KUBOTHBIX.
Mertoa TpaHCIIIaHTALIUU SJIEP KIIETOK.

XpoMOCOMHasi M TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeAuIMHCKHe OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOrooOpasue OpraHm4ecKoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranusmoB. CoBpeMeHHas  cucTema
opranndeckoro mupa. I[Ipunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KUZHEICATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 JTHOKJIETOUHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IpYTrHue
npotucTtsl.  KosloHMaibHble  OpraHu3Mbl.  JIBHOKEHME  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOHUTHOE, KTYTHKOBOE, pECHUYHOE. 3alIUTa Y OJJHOKIETOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOuHble  pacTeHus. B3auMOCBI3p 4YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHn3Ma.
Opranusm Kak enuHoe 1eioe. TkaHu pacTeHU. TUIBI pacTUTENbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHUYECKas.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTIOJOKECHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OYHKIIMU OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BukeHre MHOTOKJIETOUYHBIX PACTEHUN: TPOITH3MBbI
n Hactuu. [lornomenue BOMBI, YIIEKHCIOIO ra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennil. uddy3us ra3oB yepe3 moBEpPXHOCTh KICTKH.
TpaHcropTHBIE CHUCTEMBbl pacTeHUW. BbineneHne y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacTBa MacCMBHOM M XUMHYECKOMU
3a1uUThl. ODUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3qpakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BE€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  JKMBOTHBIE. B3anMMOCBsI3p  4YacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHHu, OpraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KUBOTHBIX U UeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
Ocobennoctu cTpoeHus, (GYHKIMA U paCcHOJOXKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHre MHOTOKJICTOYHBIX JKHUBOTHBIX. IluTanme xuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€E ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHHUE CTPOCHMS
JETKUX TIO3BOHOYHBIX )KMBOTHBIX. JIbIXaTelIbHAs CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL M MICKONUTAKOIMX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHcHOPT BelIeCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOcHas  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIICHUs. DBOJIOMUOHHBIE YCIOKHEHHSI CTPOSHHS KpPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljieneHue y opranu3mMoB. Beinenenue y
#KUBOTHbIX. CoKparuTenbHble Bakyosiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHre y Mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uUX
MIPOU3BO/IHBIE.

Pa3gpaxkuMocTh 1 perynsnus y OpraHu3MoB. PaznapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. TakcHchl. Pa3znpa)kMMOCTh M peryisinquss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA M MX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryisiins y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cuctema m €€ oTAenbl. OBOIIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anmroputmMoB U mporpamMm Juist 3¢¢GeKTUBHONW (PYHKIHMOHAIBHOMN
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKpPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eloBeKa U €ro 310pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB yeoBeka. OTebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexkropHas nyra. be3ycioBHbIE W YCIOBHBIC
pednekcel. 'ymopasibHasi peryisius W SHAOKPHHHAS CHCTEMa >KMBOTHBIX H
yesnoBeka. JKene3bl 3HI0KPUHHON CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOW M SHAOKPHHHOW cUCTeM. [ umoTamamo-rumoduszapHas

cuctema. Pednexc u pednexkropnas ayra. besycioBHbie U yCI0BHbBIE pedIeKCh

5.2

3amuTa opranu3ma ot 6onesHei. IMmyHHas cuctema dyenoBeka. KieTouHsiii u
TyMOPAJbHBIM UMMYHUTET. Bpoxn€HHBIN, MpuOOpeTEHHBIN crenubuIecKuii
uMMyHUTeT. Teopus KIOHaIBbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBEThl OpraHu3moB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpOBeHOCHaH crucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooGpamenus. Pabota cepaua u e€ perynsuus

5.4

Hpbixanue yenoBeka. Juddy3uss ra3oB depe3 MOBEPXHOCTb  KIIETKH.
JlpIxaTenpHas cUCTeMa u4esoBeka. JlpIxarenpHash NOBEPXHOCTh. Perymsanms

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTAenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHble  Kene3bl.  BHYTPUIIOJIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPECHUE

5.6

[ToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byHkunoHupoBanue HeppoHa. OUIbTpaIHs, CEKPEIHsI 1 00OpaTHOE BCAChIBAHUE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiaeneHMs. OOpa3oBaHHe MOYH y YETIOBEKa

o.7

I[BI/DKGHI/IG yeJloBeKa: MblieuHas cucrema. CKeJleTHBIC MBbBIIIIOBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEH

Teopus 3Bomronuu. PazButue xnu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. [lpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JBuxymue cuiibsl 3Boonuu BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3MHOXEHHsI OpraHM3MOB, HAacJeJACTBEHHAas W3MEHYUBOCTb, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun sBostonnu (CTI). HelitpansHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOJIIOIMOHHOMN

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[onmynsimust kak sjeMeHTapHas eAuHHIa 3Boitourud. COBpPEeMEHHbIE METOIbI
OIICHKH T€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYphl momyisiuuil. M3meneHue
reHooHa TOMYJSUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTalMOHHBINA
nporecc. KomOmHaTMBHAs W3MEHUMBOCTh. [lpeiid TeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHHs YacTOT ajvlenied B mnomymsauusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — nomynsuuid:  reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHMoJIorHYecKas (pernpo yKTHBHAS).

EctectBennsiii  0TOOp — HampaBisiromuii - ¢gaktop sBodonuH. Dopmbl
€CTeCTBEHHOT0 OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pynrusHbii). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUU.
Bo3HukHOBeHHE  MpHCIOCOOJeHHM y  OpraHu3moB.  ApomMopdosbl  u
uanoanantanuu. [Ipumeps! npucnocoOnennii y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHme Kak pe3yibTar
MUKpO3BOJIONUU. V30ms1ms — kiroueBoit gaktop BumooOpasoBanus. [lytu u
CHOCOOBI BHUJI000pa30BaHUSA: aJIoNaTpPUUECKOe (reorpaduueckoe),
CUMIATpUYecKoe  (IPKOJIOTHYECKOE), «MTHOBEHHOE»  (TOJUILIONAU3AIINS,

r1/16p1/1;[1/13au1/1;1). I[J'II/ITCJ'H:HOCTB 9BOJIIOLIUOHHBIX IMTPOLECCOB.




Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHUS
Ooropa3zHooOpasus. MUKPOIBOIIONUS M KOIBOJIONHUS Mapa3sUTOB U MX XO3SEB.
MexaHu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

O0pbOBI C HEl

6.3

Metopl u3ydueHus MakpolBoJitouuu. IlaneoHTonornueckne MeToibl U3y4eHUS
sBosonuu. [lepexonnbpie Gopmbl M PUIIOr€HETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckue meto bl n3ydeHus sBoonnu. CpaBHeHue GIopsl U hayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-sHaeMuxku
U PEIUKTHI.

OMOpPHOJIOrMYECKHE M CPAaBHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
sBoMIONMM. ['eHeTnyeckue MeXaHU3Mbl 3BOJIOLMM OHTOr€HEe3a M TMOSBICHUS
SBOJIIOIIMOHHBIX  HOBHIECTB. ['OMOJIOTWYHBIE M  aAHAJIOTMYHBIE OpPraHbI.
PynuMenTtapuble  opraHbl W aTaBU3Mbl.  MOJEKYISPHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHYeCKhe METOAbl  HM3y4eHHs]  HBOJIIOLMH.
I'omonoruunsie renbl. CoBpeMeHHbIE METOIbI TIOCTPOEHUS (PUIOTEeHETUYECKUX
JIepEBbHEB.

XPOMOCOMHBIE MyTaIlMH U HBOJIIOLMSI FTEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) 3BOJONMH. HeoOpaTuMoCTh 3BOJIOIHUU.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMSI >KM3HM Ha 3emie. AOuoreHes w
naHcrepMus.  JloHaydyHble — NpEACTaBICHUS O  3apPOXKJIECHUU  KU3HU
(kpeaunonusM). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHUA KU3HU U e
ompoBepkenue omnbiTamu  dO. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Talbl HeOpranuyeckoi sBomoonuu. [lnanerapuas (reojorudeckast)
IBOMIONMS. XHUMHMYECKash HBOJIIOUMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemlecTB u3 Heopranmyeckux. OmbiT C. Munepa u I'. FOpu. OGpazoBanue
nouMepoB U3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa Jx. XonaeitHa, reHetuyeckas rumoTe3a . Mémiepa.
Pu6o3umser (T. Yek) u rumore3a «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl e€ uzyueHus. VckomnaeMble OpraHuyecKue OCTaTKH.
I'eoxpononorust u €€ Metonpl. OTHOCUTENBHAS U a0CONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas mKama: 0Hbl, 3pbl, IEPUOJIbI, STOXH.

HauanbHbie sTansl oprannyeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmu3Ma. Bo3HUKHOBeEHHE NEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOIIEHKM KaK aHajor MepBbIX Ha 3emie
coobuiectB. CtpomMaTosuThl. [IpOKaprOTHI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTalbl SBONIONMU BBICIINX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuii. Breixon pacreHmid Ha cyumry. IlosiBiieHME CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — NOSIBJIEHHE COBPEMEHHBIX
tunoB. [lepBbie XopA0BbIe )KUBOTHBIE. JKU3HB B BOI€. DBOJIIOIMS TI03BOHOYHBIX.
[Tpoucxoxnenue ampuduit u pentunuit. [IporucxoxaeHne MIESKOMUTAOMNX U
ntul. [lpunnun kirodeBoro apomopgdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIU.

PasButHe %u3HM Ha 3emile IO 3paM M IIEPUOJIaM: apXen, IPOTEepO30H, MAIE030M,
Me3030#, KaitHO30#l. OOmas xXapakTEepUCTHKA KIMMaTa ¥ TE€OJOTHYECKHUX
npoueccoB.  [losBmeHMe W pacuUBEeT  XapaKTEpHbIX  OPraHU3MOB.
VYraeoOpazoBaHue: €ro ycJaoBHs U BIMSHUE HA Ta30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMHUPAHUS — 3KOJOTMYECKHE KpHU3MCHl Ipouuioro. IIpuuuHbEl 1
CJIEACTBUSI MACCOBBIX BhIMUpaHU. COBPEMEHHBIN IKOJIOTHMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3agmaum anTpomoJsiornd. Metonel aHTpononorud. CTaHOBIEHHE
IIPEICTaBICHUN O IIPOUCXOKACHUH YesloBeKka. COBPEMEHHbBIE HayYHbIE TEOPUU.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($HU3H0JIOTO-O0NOXHUMHYECKHE,
noseneHyeckue. OmIMuus 4YelloBeKa OT JKUBOTHBIX. lIpAMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJILHOU CHUCTEMBI.

JBwxyiue cuibl (GakTopbl) aHTpororeHe3a: OUMOJOIHMUYECKHE, COLUANIbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcCHOBHBIE CTAagUM AHTPOIIOTEHE3a. ABCTPAJONUTEKH — JBYHOTHE IPEIKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yenosek
NpSAMOXOJAIIMA M TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJIOBEKa U 4YeloBeKa
pasyMHOro. YenoBek HEaHAEPTAIBCKUN KaK BUJ JIFOACH XOJIOJHOTO KJIMMAaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcacIaMunu A(pr/IKI/I




DBOMIONUS COBPEMEHHOTO 4YeNloBeKa. EcCTeCcTBEHHBIM OTOOp B MOMYNALHUAX
yenoBeka. MyTamoHHbIN nporiecc ¥ noauMopdusM. TlomynsnnoHHbIE BOJIHBI,
nperid reHoB, Murparus U «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: €BponeouHas
(eBpasmiickasi), aBCTpaJO-HErpouJHAsT (dKBAaTOpHAIbHAs), MOHIOJIOWIHAS
(a3marcko-amMepuKaHcKas). Bpems U myTu pacceneHHUsl 4elloBeKa IO IUIaHeTe.
EnuncTBO  yenmoBeuecknx pac. HayunHas HECOCTOSITENBHOCTh — pacu3Ma.
[TpucrocoOneHHOCTh YeTloBeKa K Pa3HBIM YCIOBUSM OKPYKAOIIEH CpeIbl.
Bnusinue reorpaguueckoit cpeapl U aApeiida reHOB Ha MOPQOJIOTHIO U

(hbU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3agaun sxosorun. CBsI3b 3KOJIOTUH C IPYTUMH HaAyKaMU.
Metonel 3konoruu. IloneBsie HaOmoOIEHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
MpUPOJIHEIE W JabopaTopHble. MonaenupoBaHue B 3KOJOTHH. MOHUTOPHHT

OKPYXKaIOIIEH Cpebl: TOKAIbHBIN, pETHOHAIBHBINA U TJI00ATbHBIN

7.2

DKoJjoruveckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAedcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOTIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JACWCTBHUSL HJKoJIOTHYECKHX (akTopoB. IIpaBumio
muanmyMma (K. Ilnpenrens, FO. JIubux). TomepaHTHOCTh. DBpHOHMOHTHBIC H
CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnyeckue ¢aktopsl. CBET Kak dKoiorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. ODKOJOTUYECKUE TPYIIIbI
pacTeHuii M >KMBOTHBIX 0 OTHOIIEHHMIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKoJormueckwii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [lodKkuI0oTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuit Qakrtop. Ilpucnocobnenus pacreHwii K
noJiIepskaHuio BogHoro Oananca. Kiaccudukanus pacTeHUd M0 OTHOLICHUIO K
Boie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAS, MOYBEHHAs,
ryOWHHAs TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
O0COOCHHOCTH cpell oOuTaHus opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HBIX CpEeax.

buonoruveckrie putmbl. BremHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble pUTMEL. [IprCcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIIOBUW KU3HH.




XKuznennsie popmbl opranu3moB. [lonstue o xu3HeHHOW dopme. XKu3HeHHbIE
(OpMBI pacTeHUil: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHThI. OCOOEHHOCTH CTPOCHHMSI 1 00pa3a KU3HU.

buotnueckue daxTopsl. Buasl OMOTHYECKHUX B3aUMOJCHCTBUN: KOHKYpPEHIIHS,
XMILHUYECTBO, cUMOKO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (Qopuueckue, ¢abpudeckue). 3HAYCHHE
OMOTUYECKUX B3aMMOJCHCTBUIM Ui CYIIECTBOBaHMSI OPraHM3MOB B Cpele

oburtanus. [I[puHIUI KOHKYPEHTHOTO UCKITIOUEHHUS
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DKOJIOTHYECKUE XapaKTePUCTUKU momyssiuun. [lomynsanusi kak OuoJiorudeckast
cucremMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3nUECKUX 0aphepoB U 0COOCHHOCTEM
OuroJIOTHH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI TMOMYJISIUHA.
OcHOBHBIE TIOKa3aTENH TOMYJSIIIUN: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIys.

Dxoyiorndeckas CTpykrypa mnomyiasanud. OreHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANUA U €€ Peryysnus. BUOTHYECKU TTOTEHITUA MTOTYISIIAN.
MogenupoBanue JUHAMUKH —momyiasnud. KpuBble pocTa YHCICHHOCTH
nonyssuu. KpuBble BEDKUBaHUS. Perynsmus YUCICHHOCTH MOMYJISIANA: POJIb
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
ctparerun Bua0B (- u K-ctparerun).

[Tonsatue 00 skoylorMvecko Hume Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiorndecko HumM Jx.M. XatuuHcona. PazMepbl 3KOJOTHYECKOM
Humy. [loTeHnranbHas 1 peaqTu30BaHHAS HUIIIH.

Bun kak cucrema nomymsuuid. Apeanbl BUIOB. Buasl M MX JKU3HECHHbIC
CTparerud. 3aKOHOMEPHOCTH  TOBEJACHUS W  MUTPAMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJHBIX BUOB
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CooOmiectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u MexIy
opranu3MamMu B OHOIlieHO3e. DKOcHcTeMa Kak OTKpeiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPTaHU3MOB B HKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH. Tpoduueckne enu U CeTH.
Abunotnueckue 610ku 3KocucteM. [louBbl U wiIbl B 3kocucTeMax. KpyroBopor
BEILECTB U NMOTOK YHEPTUU B IKOCUCTEME.

OcHoOBHBIE MOKa3aTenu 3KOCUcTEMbI. broMacca U mpoaykiusa. DKOJIOrHYecKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cykieccun. [lepBuunblie u

BTOPHUYHBIC CYKLNCCCHMU W HUX IIPUYUHBIL. AHTpOHOl" €HHBIC BO3JICHCTBUSI Ha




cykueccun.  Knmmakcroe —cooOmectBo.  buopasnooOpasme u  mosiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArpoiieHo3. Paznnuus Mex 1y aHTpONOT€HHBIMH U TPUPOTHBIMHU SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opoackas ¢iopa
u ¢ayna. CunHanTpomm3amus ropojackod Qaynsl. buonormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B DKOCHCTEMAX.
[Tepenoc 3HEpruu M BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OPraHU3MOB, TONMYJSALMHA W OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUIM
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buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBasia u3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
o6uocoepsl u e€ coctas. Kupoe BemiecTBo 6uocepsl U ero PyHKIUH.
3aKkoHOMEpHOCTH cymiecTBoBaHus Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHaMuueckoe paBHOBecwme B Oumocdepe.
KpyroBopoTsl BemecTB M OHWOTCOXMMHUYECKHE UHUKIBI (YTJepojaa, a3oTa).
PurmudHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JieCa, CMEIIAHHBIC M ITUPOKOJIUCTBEHHBIC JieCa, CTEIH, CABAaHHBI,
MyCTBIHU, TPONHYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTENbHBIA W
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS KUBBIX CUCTEM, OIIEHKa X PECYpPCHOTO MOTCHIMANA U

onochepHbIX HYHKITUN
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DKOJIOTHYECKHE KPU3KUCHI U UX MPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arps3HEHUE BOJIHOM CPEbL.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpOTIOT€HHOE BO3/JCHCTBUE HA PACTUTEIbHBIM M KMBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE NMPUHLHUIIBI OXPAHbI MIPUPOJIBIL.
Kpacubie xuuru. Ocobo oxpansiembie npupognsie Ttepputopun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHbBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHS YEIOBEYECTBA W IPHUPOIBL
PanponanbHOe  TPUPOJOMONB30BAaHME U COXPAaHEHHWE  OHOJOTHYECKOTO

pa3zHooOpasus 3eMiau




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






