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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 «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
Hay4uHble peaMeTh». CornacHo nojoxerusM GI'OC COO npodubHbie ydeOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mM, cpeqHuM IpodeccuoHaIbHBIM U BhICIIUM 00pa3oBaHueM. 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 HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3ydeHusi yuyeOHoro npenmera «buonorus» Ha yriayOi€HHOM ypOBHE,
onpejeNnsieT o00s3arenbHoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH y4eOHOro Tmpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
NoCHeAyIonee pa3BUTUE OHOJOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(GopMupoOBaHHE  €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 BO3MOKHOCTH yueOHOro mpeamera «buonorus» B peanusaruu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOro 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepluaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHne 3HaHUW 00y4YaroIINXCsl O dKUBOM MIPUPOJIE, OCHOBAX MOJICKYIISIPHOU U



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

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX Pa3feoB OMOJOTMHM Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MTPUKIAJAHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bU3UKH, XUMUH, Teorpapuu U MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3eMIie,
COXpaHeHUs OUOJIOTrHYecKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyaIM3UPYIOTCS 3HAHUA OOydarolmuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUI M 3aKOHOB, MJICH, TPUHIIUIIOB U TMPaBHII,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJIEIOBAHUSX B OMOJIOTHH, IPUKIIATHBIX aCTIEKTaX OMOJOTHYecKUX 3HaHUM. [
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 00J1aCTH OMOJIOTHH, BKJIAJIOM OTCYECTBEHHBIX U 3aPYOSKHBIX 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 © MNPHOOPETCHHE YMCHHM
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.

JlocTwkenue TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-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 OOYYaIOIIMXCS C METOJaMH IIO3HAHHS JKHBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX WCCIICIOBAaHUN B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIHMIO; TOIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpY)KAIOIIeH NPUPOJAHON cpene, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €10 TMpoOJIeMaMH, METOIOJOTHUEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

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



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

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOAOIIOTH30BaHNH (COOIIOICHHE TIPABIIT TIOBEICHHMSI B TIPUPO/IE, OXPAHBI BUJIOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO H  TEXHOTCHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMU 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 opraHu3anMoHHBIX (HOPM, METOJOB U CPEJCTB OOyUCHHS OHOJIOTHU
OCYIIIECTBIISIETCS C y4ETOM Crelu(UKH €TO CONEp)KaHWsl W HAIPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O06s13aTeNnbHBIM yCIOBUEM MPU 00YUYEHUU OMOJIOTUM 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 YCITOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMoJIOTUsS — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
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, cBs3zanHbie ¢ Ouosoruei. 3HaueHUE OWOJOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apen, I'. Mengnens, B. 1. Bepnanckuit, W. I1. Ilasnos, U. 1. Meunukos, H. H.
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 cuctemMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBA KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHUCTEM: MOJEKYJSIPHBIMA, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepud. Hayku, nzyyaroniye >KxuBbleé CUCTEMbI Ha PA3HBIX YPOBHIX OpraHU3aliu.

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

JdemoHcTpanumn



Tabmuisl u cxembl: «OCHOBHBIE NPU3HAKU JKU3HUY», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOe 000pYA0BaHKE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

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

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

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

IlpakTuueckass padora «l3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOpPUTEIIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TeIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, MENTU]HAasl CBsI3b. BTopuuHas, TpeTU4Hasi, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaws 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 Ouoisiorusi: OMoXuMU4eckue U OMo(GU3NUECKUEe MCCIEI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpanuu

[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: «llepuonnueckass TabnuIa XUMHUYECKUX 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: XuMudeckas 1mocyia 1 000pyJ0BaHueE.

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: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHroT B OMOIIEHO3aX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
muddy3ust), akTUBHBIA (NEPBUYHBIM M BTOPUYHBIM AaKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

Hutommazma. [uto3omns. Llutockener. JIBrxkenue nuromiazMbl. OpraHouasl
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. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJIeTke. Bakyosnu pacturenbHbIX KiIeTOK. Kietounbiid 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 IIACTHABI (POTOCUHTE3UPYIOLIUX FYKAPUOT. XIJIOPOTLIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIIETKU.
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 siapa, XpOMaTUH, KapUoOIUIa3Ma, SIPBIINIKYA, KX CTPOEHUE 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 KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHHWE  pacTUTENbHON  KIeTKm», «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 «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

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

Tema 6. O0MeH BelleCTB M NpeBpalleHUe JHEPIUH 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. DepMEHTATHBHBIA XapaKTep pPEaKIUid 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 (PaKTOPOB.

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

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

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.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunmnpoBanue. Inepeus memopannozo epaoueruma npomonos. Cunmes 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, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKO aKTUBHOCTH (DEPMEHTOB
(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 pa6oTa «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

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

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJ, ero cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

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

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynspnvie 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, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamusz ooavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

Tabmuuel n cxembl: «buocuntes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld - Habopbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

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

Perynsiuus mMuTOTHMYECKOro IMKIA KIETKH. I[Iporpammupyemasi KieTodHas
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: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
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, OJHOKJIETOYHBIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



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

TkaHu pacteHuil. TUNbI paCTUTENBHBIX TKAHEW: 00Opa3oBaTeIbHas, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIlIeYHas, HepBHasg. OcoOEHHOCTH cTpoeHus, (GYHKUUNA U
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacreHuil. CKeneTbl OJHOKJIETOYHBIX 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 HACTUU. JI[BMKEHME MHOTOKJIETOYHBIX MHUBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeIbl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIO’)KHEHUSI CTPOEHUsI KPOBEHOCHOM CHUCTEMBI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. BoiiesnieHue y :)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MeXaHH3Mbl pabOThl OpraHoB BblAeneHHA. CBS3b
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 OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEUIIMX. 3allIUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XMMHUYECKOU 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIE MUMMYHHUTET. BpoXIE€HHbIH M NpUOOpPETEHHBIN creunuuuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte u  perynsiuuss |y OpraHu3sMoB. PazgpakuMocth 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 CTPOCHUSI 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 UX TOPMOHBI. [[elicTBre ropMOHOB. B3anMoCBA3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas

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

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue A0KIeBoro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras — cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHWU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTebHBIX JBMKEHUM, MOJIESTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

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

Tema 10. PazMmHokeHHe M 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
Mmenosa. [loBenenne xpomocoM B Meiiose. Kpoccunrosep. buonornueckuit cMbIcCi
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 oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00HA U3 21ABHBIX NPOOIeM IMOPUOTOSUU.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsiius ). 3akiiajKa OpraHOB U TKAHEH M3 3apOJIbIIIEBhIX JIHCTKOB. B3anmMHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aUMOJICHCTBUII T'E€HOB. BrusHue Ha 53MOPHOHANIBHOE PAa3BUTHE PA3TUUYHBIX
(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 pacHpoCcTpaHeHUEe B mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



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

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodur u cnopodur. 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 pETyISIMUA OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUApbDY, «Meho3y, «XpoMocoMb», «I'ameToreHes», «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 CeMSH OJHOJOJBHBIX U JBYIOJbHBIX pPacTeHUI», «KU3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN LHUKIT COCHBI».

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

JlabopaTopHas padora «/3yueHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

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

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTuka — HayKka 0 HaCJeJACTBEHHOCTH W W3MEHYUBOCTH
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. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmnaenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHbIE ~ METOJbl ~ T€HETHKU: THOPUIONOTUYECKHM,  IUTOJOTUYECKUH,
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.

Tabnuibl u cxeMbl: «MeTo bl TeHETUKNY, «CXEMbI CKpEIIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokoieHus. [Ipasuno qomuHupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiernienrie npu3HakoB MIPU HEMTOJIHOM JOMUHUPOBAHHH.

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

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJEJOBAaHWE T€HOB, HAPYLIEHUE CUEIUICHHUS MEXAY Ie€HaMH. XPOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucremMa. [linerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeaUIeNIbHbIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TIPOLIECCOB, TMOBEIEHHUA W  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoncTpanuu

[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,
«Kapuotunn  denomeka», «Kapuotun apozodwmib», «KapuoTtum —OTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTPAlMA 33aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJECIb JJIsS



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

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

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpeIMBaHUs Y APO30(PUITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHass HW3MEHYUMBOCTh. Ponb cpeasl B (OpMUpPOBAHUM
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buapl reHOTUTIMYECKOW N3MEHUUBOCTH: KOMOWMHATUBHASI, MyTaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON U3MEHYUBOCTU. POTb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3JJaHUH
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT W3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoIlecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

OGopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYUBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPUALMOHHON KPHUBO».



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

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU T€HETHYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne ¢GakTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

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

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pacteHuii. Posib ceneknuu B CO3JaHUU COPTOB PACTEHUM U TTOPOJ )KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalUi y KyJIbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpellMBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



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

CoxpaHeHue U U3y4EHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
CYUecmeyiomux u co30anusi HO8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

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

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlaGopaTropHasi padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTCHUH 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 TEIJIMYHOE XO35SUCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

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

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wnxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpuobanku. ComaThueckass THOpUAM3AIUSA U  COMATHYECKUM
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK.



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 ITEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUYECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa Ul OLEHKUM COCTOSIHMS €ro 310pOBbs. VCmoJb30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUISL peLIeHUs 3a7a4 IePCOHAIIM3UPOBAHHON MEIULIMHBL.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKON
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA pPa3BUTHS OHUOIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITHIMHA B OOIINECTBE MpaBWJIAMH W HOPMaMHu
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OEpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pealiu3allid OCHOBHBIX HalpaBICHUUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

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

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

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

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKON UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAUIO0 U MaMSATHUKAM IPUPOJIBI,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOI'0 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(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

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, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3ICUCTBHS AKUBOW MPUPOJIBI U €€ NEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MCUXUYECKOMY 370POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYyIO €S TEILHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 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 MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIb30BaHMEM  (COONIOJIEHHE  MpaBW  MOBEACHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeANTPUHUMAEMBIX JICUCTBUI U NPEAOTBpAIATh UX;



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

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO 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 M TIO3HAHUS MUDA;

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 IO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PecypcHble  MPOOIEeMbl  pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHUN B IENAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS JJIs aHalu3a |
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 CaMOCTOSITENIBHO HKCTIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

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

TOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMble JJI1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OO0YyUYaIONIUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIH (paKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromue GOpMUPOBaHUE PYHKITMOHAIBHONW TPAMOTHOCTH M COITMATBHO U
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTaTe n3ydeHus OMOJIOTHH Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHble PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CpPEIHEro oOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

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

UCIIONIb30BaTh MPU OCBOCHWU 3HAHUUA TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpeNeNsITh 1EIN JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

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

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS] 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 pOJAA, BBHISIBICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;



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

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEATHbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU Y4EOHO-MCCIICI0BATEIBCKOW M MTPOCKTHOM JCATEIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpETalnH, NPEoOpPa30oBaHUI0 W NPHMCHCHHIO B Yy4eOHBIX
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 COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOM
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 KPUTEPHUH PEIICHUS;

aHANMM3UPOBATH TIOJIYYCHHBIE B XOJ€ pEIICHHs 3aJladyd  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOMINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCHOIB30BaHUA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil UHPopMaluu (CXeMbl, rpauKu, AUArpaMMbl, TAOIUIbI, PUCYHKH 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 W 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 KOMMYHUKAIIUU BO BCeX cdepax KU3HHU, aKTUBHO y4acTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIEHUs, [OHWMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHHUs! IPYTUX JIIOAeH, NPOSBIATh YBAXKUTEIBHOE OTHOUIEHHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/HOMW W WHIWBHUAYAIbHOM
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 KaXKJI0T0 YieHa KOJIJIEKTHBA;

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 U KaXJA0T0 yYaCTHUKA KOMaH/bl B OOLIUI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU 1IEJIEBbIE U 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 (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHON
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTEHU;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHW, MCTOIB30BaTh MPUEMBI peIICKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
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 U3y4eHHUs.

[IpeamerHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpeameta «buosorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETryJAlHs, CaMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KYyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€TMHOOOpa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOT'O IO3HAHMS, HUCIOJIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuii, rpuOOB, PAaCTEHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonn3M), NPEBPALICHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUS TE€HOB, T€TEPO3HCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXAY CUCTEMaMU OPraHOB M HMX (QYHKIUSAMHU, MEXAY ITallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMEHUE BBIABIISITh OTJIUYUTEIbHBIE TMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
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 BBIIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIIEPUMEHTATHHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHHUE,
HaIlpaBJICHHOE N3MEHEHUE T'€HOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO034iCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISITh MO3HABATEIbHBIM
WHTEPEC, HANPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



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 OpraHu3aIrus 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 Pa3MHOkeHUE 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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoparre | Ipaxrireciie u3yyeHusi | oOpa3oBaTeiibHbIE
padoTsbI padoThI
pecypchbl
1 Buonorus kak KOMITIEKCHAs HayKa U KaK 1
9acTh COBPEMEHHOTO 00IIecTBa 01.09.2025
2 JKvBBIE CHCTEMBI B UX CBOMCTBA 1 03.09.2025
3 YpoBHEBas OpPraHU3aUs KUBBIX CHCTEM. 1 1
CrapToBasi THarHOCTHKA 05.09.2025
4 HcTopus OTKPBITHS U U3Y4EHUS KIETKU. 1
Kinerounas Teopust 08.09.2025
MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «M3ydyeHne METOI0B KJIIETOYHOU 1 05
ouosioruu (xpoMarorpadus, 10.09.2025
anekTpodopes, tuddepeHnraibHOe
uentpudyruposanue, [11[P)»
6 XUMUYECKUI COCTaB KIETKU 1 12.09.2025
7 MuHepanbHbIe BeIeCTBa KIETKH, UX 1
Ouonornyeckas poib 15.09.2025
3 Opranudeckuie BelIecTBa KJICTKU — 1 05
6enku. JlaboparopHas pabota 17.09.2025




«O06Hapy)eHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKanyst U GyHKIHIH

o 0eKOB 19.09.2025
10 Oprannydeckue BenecTBa KISTKH —
YTJIEBO/IbI 22.09.2025
11 Oprannydeckue BenecTBa KIeTKH —
JIUATINA B 24.09.2025
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHnas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 26.09.2025
KJIETOK Pa3JINYHBIX OPTaHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosuarpudochars (HTD) 29.09.2025
CexBenuponanue JIHK. Metoapl
14 T€HOMUKH, TPAHCKPUIITOMHUKHU
HpOTeOMI/I;(I/Ip ’ ’ 24.09.2025
15 MeTopl CTPYKTYPHO# OHOJIOTUN 96.09.2025
16 Tunsl kietok. [IpokapuoTuueckas
KIIeTKa 06.10.2025
CrpoeHue 3yKapuoTUYECKON KIIETKH.
17 Hpa“KTI/IIIeCKaﬂ pa6E)Ta «U3yuyenue 0.5 08.10.2025
CBOMCTB KJIETOYHON MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJIETKH 10.10.2025
19 OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH. 05
[Ipaktuyeckas padora «M3yuenue 13.10.2025




ABUIKCHUSA HUTOILIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKU:
MUTOXOHIPUH, IacTuabl. JlaboparopHas
pabota «MccrenoBanue mia3mMosn3a u
JETIIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5

15.10.2025

21

HemeMmOpanHble OpraHou/ bl KJIETKU

17.10.2025

22

Crpoenue u GyHKIUU sapa

20.10.2025

23

CpaBHI/ITeJ'IBHaH XapaKTCPUCTUKA KIICTOK
sykapuort. JlabopaTopnast pabota
«M3yueHune cTpoeHUs KIETOK Pa3IMyHbIX
OpPraHU3MOBY

0.5

22.10.2025

24

ACCUMWIISIIIAS U TUCCUMHUJISIIIHASI — JIBE
CTOpOHBI MeTabom3Ma. Tumnsr oOMeHa
BemecT. Jlaboparopras paboTa
«/3ydeHue KaTaTuTHIECKONH aKTHBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJiasbl)»

24.10.2025

25

DepMEHTAaTUBHBIN XapakTep peakiuii
KJIETOYHOTO METa00IU3MA.
JlaboparopHas pabota «/3yueHnue
(bepMEHTAaTUBHOTO PACLICIUICHUS
MepPOKCH/Ia BOJIOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KIIETKAX»

0.5

03.11.2025

26

benku-akTUBaTOpHI U OENKU-UHTHOUTOPBI

05.11.2025




27

ABTOTpO(DHBIN THII 0OMEHA BEIIECTB

07.11.2025

28 doTocunTe3 10.11.2025

Xemocwunres. Jlaboparopras pabota
29 «CpaBHEHHE TPOLIECCOB POTOCUHTE3A U 0.5

XEMOCHHTE3a» 12.11.2025

AHa’poOHBIC OpraHu3MbL. Bus
30 opoxenus. Jlabopatopuas pabora

«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 14.11.2025

TIBIXQHHST»
31 AspoOHBIE OpraHU3Mbl. JTaIbl

SHEPTEeTUUECKOT0 OOMeHa 17.11.2025

DHeprus MeMOpPaHHOTO rpaiueHTa
32 npotoHoB. Cunre3 AT®: pabora

HEOTOHHOI\/'I ATCD-CI/IHTaSBII) 19.11.2025
33 Peakiiuyn MaTpuyHOTO CHHTE3a 91.11.2025
34 TpaHckpunus — MaTPUUHBIA CUHTE3

PHK 24.11.2025
35 Tpancisus u e€ 3tanbl 96.11.2025
36 KomupoBanue amunokucnot. Ponb

pubocoM B OuocuHTE3€e OeIKa 28.11.2025
37 Opranuzanus reHoMa y mpoKapuoT U

9yKapuoT 01.12.2025
38 MounekynspHble MEXaHU3MBbI SKCIIPECCHH

TEHOB Y YKapHoT 03.12.2025




Bupycsl — HeksieTouHbIe OPMBI JKU3HU

39 u obsuratHeie napa3uThl. [IpakTruueckas 0.5 05.12.2025
pabota «Co3aHre MoJIeN BUPYCa»
40 Bupycusie 3a0051€BaHUS YeIOBEKa,
KUBOTHBIX, paCTEHUI 08.12.2025
41 Hanorexnosioruu B Ouonoruu u
MEIULIIHE 10.12.2025
42 JKV3HEHHBIN UK KIICTKA 12122025
4 M i HK
3 aTpu4HbINA cuHTE3 /| 15.12.2025
Xpomocowmsl. JlabopaTtopHas pabora
44 n :
«M3ydenne XxpoMOCOM Ha TOTOBBIX 0.5 17.12.2025
MUKpOTpernaparax»
45 JleneHne KICTKH — MHTO3 10.12.2025
Tunsl kieTok. KapruokuHe3 U HUTOKUHES.
JlabGopaTtopHnas pabora «Habmronenue
46 0.5
MHTO3a B KJIETKAaX KOHYMKA KOPEIIKa 22.12.2025
nyka (Ha TOTOBBIX MUKpOIIpernapaTax)»
47 Perynsus ;kM3HEHHOTO UK KJIETOK.
Kountponsnas pabora 3a 1 mosyroaue 24.12.2025
48 OpranusM Kak €IMHOE 11eJI0€ 96.12.2025
Txanu pacrenuil. JlaboparopHas paboTa
49 . - 0.5
«M3yueHne TKkaHel paCTEeHHI» 29.12.2025




Tkauu )KUBOTHBIX U YEJIOBEKA.

50 JIa6opvaTopHa;1 pabota «3ydenue 0.5 12.01.2026

TKaHEH KUBOTHBIX)

Opranbl. CucTEMBI OPraHoB.
51 JlaboparopHas padota «3yueHue 0.5 14.01.2026

OpraHoB IIBETKOBOTO PACTCHHSDY
52 Omnopa Tena opraHu3MoB 16.01.2026
53 JIBI>KEHUE OPTaHU3MOB 19 01.2026
o4 [Intanue oprann3zMoB 91.01.2026
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTensHas cucTeMa yeaoBeKa 23.01.2026
56 JlpIxanue opraHu3MoB 96.01.2026
57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H

YeloBeKa 28.01.2026
58 TpaHCcHOpT BEIIECTB y OPraHU3MOB

30.01.2026

59 KpoBeHocHas crcTemMa Io3BOHOYHBIX

KUBOTHBIX U YeIIOBEKa 02.02.2026
60 Brigenenue y opraHusmMoB 04.02.2026
61 3amuTa y OpraHu3MOB 06.02.2026
62 NMMyHHas cuctema 4enoBeka

09.02.2026




PasgpaxkumocTs U perymsuus y

63 OpraHu3MOB 11.02.2026
64 ['ymopanbHas peryisius ¥ SHIOKpUHHAs
CHCTEMa KUBOTHBIX U YEJIOBEKA 13.02.2026
65 DopMBbI pa3MHOKEHHUST OPTaHU3MOB 16.02.2026
66 [TonoBoe pa3MHOKCHHE 18.02.2026
o7 Meitos 20.02.2026
I'amerorenes. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JIaboparopHas paboTa
68 0.5
«M3ydeHne cTpoeHus MOJIOBBIX KIETOK 25.02.2026
Ha TOTOBBIX MUKPOIIPETIapaTaxy
69 WupuBuayansHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3 27.02.2026
70 3akJaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JINCTKOB 02.03.2026
Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTopHas pabota «BrisiBIeHHe
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apObIIIeH 04.03.2026
MO3BOHOYHBIX JKHBOTHBIX)
Pa3MHOXeHUE U pa3BUTHE PACTCHUM.
Jlaboparopnas pabota «CtpoeHue
72 0.5
OpraHoOB Pa3MHOKEHUS BBICILIUX 06.03.2026
pacTeHum»
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TEHETUKH KaK HayKH 09.03.2026




74

OCHOBHBIE IIOHSITUS U CUMBOJIBI
reHetuku. Jlaboparopuas pabora
«/lpo3odmuia kak 00bEKT TeHETHYECKIX
HCCIIEA0BaHUN

0.5

11.03.2026

75

3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HakoB. MoHOruOpuHOE
ckpemuBanue. [IpakTiuaeckas padora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKpPEIIUBAHUS Y
po30¢uiIs"

0.5

13.03.2026

76

I[IuTomornueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIINBAHUS

16.03.2026

77

AHanu3upyronee CKpeuBaHue.
Henonnoe nomMmunupoBanue

18.03.2026

78

JluruOpuHOE CKpEIIMBaHUE.
[IpakTuueckas padota «3yueHue
Pe3yJIbTAaTOB JUTUOPUIHOTO
CKPEIIUBAHUS Y IPO30(DUITBDY

0.5

20.03.2026

79

HI/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI I[I/IFI/I6pI/I,I[HOFO
CKpCUIMBaHUA

23.03.2026

80

CI_ICHJ'IeHHOC HaCJICJOBAHUC ITPHU3HAKOB

25.03.2026

81

XpoMocOMHast TeOpHUs
HACJIEICTBEHHOCTHU

27.03.2026

82

['eneTuka momna

06.04.2026

83

I'eHoTHI KaK LIEIOCTHAS CUCTEMA

08.04.2026




84

I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
pacTeHul, )KUBOTHBIX U YEJIOBEKA

10.04.2026

85

HN3MeHYnBOCTh MpHU3HAKOB. Buabl
N3MEHYUBOCTH

13.04.2026

86

MoudukanrnoHHas U3BMEHIHMBOCTh

15.04.2026

87

BaprannonHsli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKAITIOHHON U3MEHUYUBOCTH.
[TocTpoenne BapualMOHHOTO psifia U
BAPHUALIMOHHON KPUBOI»

0.5

17.04.2026

88

I'emoTnnndeckass U3MEHUNBOCTb.
KoMmOuHaTuBHasT H3MEHYUBOCTE

20.04.2026

89

MyranuoHHasi ”3MEHYUBOCTb.
[IpakTuueckas pabota «MyTaruu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

22.04.2026

90

3aKOHOM€pHOCTI/I MYTAlITHOHHOI'O
Impornecca. OIHUreHeTHKAa U SITMICHOMHUKA

24.04.2026

91

I'eneTuka yenoBeka. [IpakTuueckas
pabota «CocTaBlIecHHE U aHAJIU3
POJIOCIIOBHOM»

0.5

27.04.2026

92

MeTtoasl MEAUIIUHCKOI TeHETUKHU

29.04.2026

93

3HadeHUe MEIUIIMHCKON T'€HETUKHU B
ONpeaAOTBPALICHUUN U JICHCHUU

04.05.2026




TEHEeTUYECKUX 3a00JIeBaHU YEJIOBEKA.
[Ipomexyrounas arrecTanus

OCHOBHBIE ITIOHSITUI CCJICKILINU.
JlaboparopHas padota «3yueHue

94 1 0.5
COPTOB KYJIbTYPHBIX PACTCHHIA U TTOPOJT 06.05.2026
JOMAIITHUX KUBOTHBIX)»
MeTo1bl CENeKIIMOHHON pabOoTHI.
" 1 :
95 JlaboparopHas paboTa « 3sz€HI/Ie 0.5 08.05.2026
METO/JIOB CEJIEKIIUU PACTCHUI»
JIOCTHKEHMS CeIEKIMU PACTEHHI U
96 KUBOTHBIX. HpaKTquCKaﬂ pabora 1 11.05.2026
«IIprBUBKa pacTeHHI»
97 CoxpaHeHue, U3ydeHHE U UCIIOJIb30BaHHUE 1
TEHETUYECKUX PECYPCOB 13.05.2026
buoTtexHonorus kak Hayka v OTpacib
98 npou3BoicTBa. [IpakTnueckas pabora 1 0.5 15.05.2026
«M3ydenne 00bEKTOB OMOTEXHOJIOT U
99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOU 1
ouonoruun 18.05.2026
100 XpOMOCOMHasI M TeHHAs HH)KEHEPUS 1 90.05.2026
101 Menuuuackrue OMOTEXHOJIOTUU 1 99 05.2026
102 Pesepsubliit ypok. IloBTOpenue, 1
000011IeHHEe, cCUCTEMATH3AlN 3HAHUHI 25.05.2026
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[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
TTO3HAHMS, UCTIOJIH3YEMBIX B OMOJIOTHYECKUX UCCIICTOBAHUIX KUBBIX
OOBEKTOB W OKOCHCTEM (OINHCAaHHWE, W3MEpPEHHE, MPOBEICHUE
HaOIOZCHUI); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPATh UX IKCIEPUMEHTATHHBIMHU
cpenctBamu, (GopMyaupys Ieidb HCCISIOBaHUS, aHAIW3UPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETaTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXJIYy HCCICAYEMbIMH BEIUYMHAMM,
00BSICHEHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOIOB

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

YMeHHe BIaJIeTh CHCTEMOW OHWOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, IOMYJISIHS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OMOTONMMEpBI, JUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, HW3MCHUHUBOCTD,
SHEPro3aBHUCUMOCTb, 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 3apOJbIIIICBOTO CXOACTBA K. Bapa, O9BOJIIOITMOHHAas




teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHs HBOJIIOLUHU, TEOPUS
antponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o nieHTpax MHOT00Opa3ust U MPOUCXOKIACHUS
KyJIbTypHbIX pacTenuil, ydenune A.H. CesepuoBa 0 mnyrsix u
HarpaBJeHusx 3Botonnn, yuenue B.U. Bepuaackoro — o Ouocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacIleneHus] MPU3HAKOB, HE3aBUCHMOI'0 HACJIEJOBaHUs IPU3HAKOB
I'. Menaens; CUEINIEHHOrO HACIENOBaHUs NIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus Jx. Xapau u B. BaiinOepra; 3apojsimeBoro cxojctsa K.
bapa; Ouorenernueckuii 3akoH 3. ['exkens, . Mromnepa);
MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTaApPHOCTH);

npaBwia (Muanmyma O. JInOrxa, 3K0JTOTHIECKON THPAMUIBI YHCET,
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’B€KT3MI/I, mpoueccaMm H SABJICHUAMU, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

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

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXKAY CTPOEHHEM U
(YHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu H
CUCTEeMaMH OPraHOB Y PACTCHHi, KUBOTHBIX U YEJOBEKAa; MEXIY
sTanamMu oOMeHa BeIeCTB; dTalaMH KJIETOYHOTO KA U KU3HEHHBIX
[UKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAJIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHoTHrnoM, ¢GeHOTUroM u  (akTopamu  Cpeabl
oOuTaHus; MpoLleCCaMU  HBOJIIOLMM;  JBIDKYIIUMH  CHJIAMH
AQHTPONOIeHe3a;  KOMIIOHEHTaMU  pPA3JIMYHBIX  JKOCUCTEM U

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

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU!

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 pacTeHUil, )KMBOTHBIX M YEJIOBEKa;
OMOJIOTUYECKUX TpOLecCOB: oOMeHa BemiecTB (MeTadoiIm3M),
nH(GOpPMAIUU U TPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIIOB MUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, M€i103a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIILHOTO
pa3BUTHUs, PAa3MHOXKCHHS, WHIUBUIYAILHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJIECHUCTBHUS TEHOB, TETEpO3UcCa; JACHUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO MU
pa3phIBAIONIETO  €CTECTBEHHOTO OTOOpa; aUIOMATPHUYECKOTO |
CHMITaTPHYECKOTO BUI000PA30BAHMS;, BIUSHUS JBIDKYIIUX CHII
HBOJIIOIMM  HA TEHO(OHA  MOMYISIUH; IPUCIOCOOICHHOCTH
OpraHu3MoOB K cpelne OOWTaHWs, YepeNOBaHWS HaNpPaBICHUN

OBOJIIOIMHU; KPYTOBOPOTA BEIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBLACIATH CYIIECTBEHHBIE INPU3HAKU
BUPYCOB, KIIETOK IIPOKapUOT M DJYKApUOT, OMHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B H SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MEiH03a, OIUIOAOTBOPCHHS, Pa3BUTUS H
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIIECTBOBAHHE, €CTECTBEHHOTO oTbOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOWTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 3KOCUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIECTB

W TIpEBpaIllCHHs YDHEPTHHU B Onocdepe

VYmenune HUCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JIA TOKa3aTCJIbCTBaA
poAcTBa OPraHnu3MOB pa3HbIX CUCTCMATUYCCKUX I'PYIIIL; B3AUMOCBA3HU
OpPraHusMoOB M CpCAbl O6I/IT8.HI/I$I; CAMHCTBA YCJIIOBCUCCKUX pac;
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 OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPIPCTUPOBATL STUYCCKUEC ACIICKTbl COBPCMCEHHBIX
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 COAEP KAHUSA, IIPOBEPAEMbBIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OMOJIOTHS — KOMIUICKCHAs HayKa. bHOJIOTHUYeCKHe HAyKH H
n3ydaembie UMHU TIpoOsiemMbl. OyHIaMEeHTaNIbHbBIE, TPUKIIAJIHBIC U IOUCKOBHIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHune Ouosoruu B (HOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBsizannblie ¢ Ouosoruet. 3HaueHne OUOJOTHUU B
MPAKTUYECKOM JCSITEIHPHOCTH YEJIOBEKAa: MEIUIIMHE, CEITbCKOM XO3SHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOIbI

1.2

Kupble cucTeMbl Kak INpeAMeT u3ydeHus Ouonoruu. CBOWCTBA >KHMBBIX
CHUCTEM: E€IMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTD,
CJIO’KHOCTbH U YIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3AITHS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT M Pa3BUTHE.

YpoBHM OpraHu3allii >KUBBIX CHCTEM: MOJIEKYISPHBIN, KIECTOYHBIM,
TKAHEBBIM, OPraHU3MEHHBIN, MOMYJSIMOHHO-BUIOBON, HSKOCHUCTEMHBIN
(6uoreoneHoTHUECKHIT ), OnOoCchepHBI. [Iporiecchl, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHBIE TPU3HAKH KUBOTO. JKU3Hb Kak (hopma CyliecTBOBaHUS

MaTepuu

1.3

Metonpl Ouosornyeckoit Hayku. HaGmronenue, uamepeHue, 3KCIepuMEHT,
cucremaruzanus, MmeraaHanus. [loHaThe o 3aBUCMMON U HE3aBUCUMOM
nepemenHoil. IlmanupoBanue skcnepumenta. IloctaHoBKa u mpoBepka
runore3. HyneBas rumoresa. [lonsitue BbIOOpKH U €€ JTOCTOBEPHOCTb.
Pazbpoc B OGuonornueckux maHHbIX. OlEHKa JOCTOBEPHOCTU MOTYYCHHBIX
pe3ynpTaToB. [IpHuMHBI UCKaXEHUS PE3yabTAaTOB SKcrepuMeHTa. [lonsatue

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(pyHKIMOHAIbHAs e€IUMHMIA KUBOro. Mcropus
oTKpeITUs KieTku. PaboTsl P. I'yka, A. Jlesenryka. Knerounas teopus (T.
[IBann, M. lllneiinen, P. BupxoB). OcHOBHBIE TOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

Metoapl  MOJEKYISIpHOM M KJIETOYHOW  OMOJOrMM: MMKPOCKOIUS,
xpomarorpadus, anekTpodopes, METO MEUYEHBIX aTOMOB,

middepennnanbHoe HeHTpUYrupoBaHne, KyITbTHBUPOBAHUE KIIETOK




2.2

XHMMHMUYECKUN COCTAaB KJIETKM. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopna u e€ posib Kak pacTBOPUTEIS, peareHTa, y4aCTUe B CTPYKTYPUPOBAHUU
KIIETKH, TeIUIOperyasiuud. MuHepaibHble  BEIIECTBA  KJIETKH, HX
Ouosnoruyeckas poJib. Pojp KaTHOHOB M aHHOHOB B KJIETKE.

buonornyeckne mnonumepbl. benkn. AMUHOKHCIOTHBIH COCTaB OEJIKOB.
CrpykTypbl OelkoBOW MOJIEKYIEI. [lepBudHAas CTpyKTypa OeKa, MenTuIHAaS
CBsI3b. BTOpuuHas, TpeTwuHas, 4YeTBEpTUYHAs CTPYKTYpHL. JleHarypariusi.
CpoiictBa OenkoB. Kitaccudpukanusa OenkoB. buonormueckue QyHKUUN
OEIIKOB.

VTaeBoanl. MoHocaxapusl, JICcaxapu/pl, OJIUTOCAaXapHu/Ibl Hu
nonucaxapuapl. OO MmaaH CTpOeHUs W (PU3MKO-XUMHYECKHE CBOMCTBA
yrieBo10B. buosornyeckue pyHKIUN yriIeBOIOB.

Jlumuger.  TmapodunsHO-THApOPOOHEIE  cBoiicTBa.  Kmaccuduxkarus
h107000791(0): 9 Tpurmunepuasl, dochommnub, BOCKH, CTEPOHU/IBI.
buonornueckne ¢yHkiun nunuaoB. OOIIME CBOMCTBA OHMOJIOTHYECKUX
MeMOpaH — TEeKYy4eCTbh, CIOCOOHOCTh K CcaM03aMBIKaHHUIO,
MOJIYIPOHUIIAEMOCTb.

Hykneunossie kucnotsl. JJHK u PHK. CTpoeHne HyKJIE€MHOBBIX KHUCIIOT.
Hyxkneotuasl. Ilpuamun komrmuiementapHoctu. IlpaBunmo Yapradda.
Crpykrypa JJHK — nBoitHas cnimpanb. MecToHax0KIeHUE U OHOJIOTHYECKUE
¢byakuun JIHK. Buger PHK. @yakiun PHK B kitetke.

Crpoenune moiiekynbl AT®. Makposprudyeckue cBsizu B MoJiekyiae ATO.
buonornueckne ¢ynkmun ATd. BoccTaHOBIEGHHBIE TEPEHOCUMKH, WX
¢bynkuuu B kinetke. CexkBennpoBanue [JHK.

CtpykTypHas OHOJIOTHS: OMOXUMHUUYECKHE U OMO(PHU3NYECKHUE UCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbl KJE€TOK: SyKapuOTHUYecKass M npokapuoruueckas. CTpyKTypHO-
(byHKIIMOHATBbHBIE 00pPa30BaHUS KICTKH.

Crpoenne mnpokapuoTuueckoil kinerku. Kierounas creHka Oakrepuil u
apxeil. OcoOeHHOCTH  cTpoeHHs TerepoTpodHO U aBTOTPO(dHOM
IPOKAPHOTHYECKUX KIETOK. MeCTO M poJib MPOKAPUOT B OMOLIEHO3aX.
Crpoenue u (GYHKIIMOHUPOBaHUE 9YKapHOTHYECKOM KJIETKH.
[Ina3matnyeckas MeMmOpaHa (maasmanemma). CTpyKTypa Mj1a3MaTHUECKOM
MeMmOpanbl. TpaHcmopT BellecTB uepe3 IJIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (aupdy3ust, obnery€nnas nuddysus), akTUBHbIN (IEpBUYHBIN U
BTOPUYHBIM aKTUBHBIM TpaHcropT). [lomympoHuiaeMocts MeMOpaHbI.

Paborta HaTpuii-kaquMeBOro Hacoca. DHIOLMUTO3: MHUHOLMTO3, (haroimTo3.




Ox3ouuTo3. Knerounas crenka. CTpykrypa U GYHKIUHN KIETOYHON CTEHKH
pacteHuii, rpuboB.

Huromnna3zma. urozons. Llutockener. [[Bmwxkenue nuroriazMbel. OpraHouIbl
kietkn. OgHOMeMOpaHHbBIe OPTaHOUIBI KIETKH: SHIOTUIa3MaTHUECKasl CETh
(QIIC), ammapar [onpkM, JU30COMBI, HMX CTpOeHHE W (DYHKIHH.
B3aumocBsa3p  ogHOMEMOpaHHBIX ~ OopraHouJioB  kietku.  CrpoeHue
rpanyiasipHoro perukyayma. CuHTe3 pacTBOpuMbIX OenkoB. CuHTe3
KJIETOUHBIX MeMOpaH. [najgkuii (arpaHyfsipHbIA) 5SHIOMIIA3MATUYECKUIN
perukynym. CekperopHass ¢yHknus amnmapata [onpmku. TpaHcnopt
BEIIECTB B KIIETKE. Bakyonum pacTUTENbHBIX KIETOK. KIETOYHBINM COK.
Typrop.

[TomyaBTOHOMHBIE OPraHOW/BI KJIETKU: MUTOXOHIPUH, TITACTUIBL.

Crpoenue u QyHKUMN MUTOXOHAPUN U macTui. [lepBuuHble, BTOPUYHbBIE U
CIIOXHBIE TUIACTUABl (OTOCHUHTE3UPYIOIIUX 3YKApHOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

Hememb6pannbie opranoussl kietku CtpoeHne M GyHKIMH HEMEMOpaHHBIX
OpraHouJIoB KieTKH. Pubocombl. MukpoduiamenTsl. MpllleyHble KIETKH.
Mukpotpy06ouku. Knetounsnii nmentp. CTpoeHHe W JBWKEHUE KTI'YTHKOB H
pecHudeK. MUKpOTpyOOUKH UTOTUIa3MbI. [{eHTpros.

SAnpo. O6onouka sapa, XpOMaTHH, KAPHOIUIa3Ma, AAPBIIIKU, UX CTPOCHUE U
dbyakuun. SnepHsiil 0eKoBBIN MaTpUKC. [IpocTpaHCTBEHHOE PACTIONIOKEHUE
XpOMOCOM B UHTep(]a3HOM sijipe. benkn XxpomaTuHa — THCTOHBIL.

Knerounsie BkintoueHnsa. CpaBHUTEIbHASL XaPAKTEPUCTUKA KIIETOK 9yKAPUOT

(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AcCCUMWIALINS U JUCCUMUIIALIUS — IB€ CTOPOHBI MeTabon3Ma. Turbsl oOMeHa
BEUIECTB: aBTOTPOGHBIA U reTepoTpodHbIl. YyacTue Kuciopoga B
OOMEHHBIX  TMpolleccax.  OJHepreTHueckoe  oOecrnedyeHue  KIIETKU:
npeBpanieHue AT® B oOMeHHBIX MporieccaXx. DepMEHTATHBHBIN XapaKTep
peakiuii kaeTouyHoro metabonusma. GepMeHTHI, UX CTPOEHUE, CBOMCTBA U
MexaHu3Mm  jedctBusa.  Kodepmentsl.  Otrnmuus — (GepMEeHTOB  OT
HEOPraHMYECKUX KaTaau3aTopoB. belKku-akTuBaTOphl U OCIKH-UHTUOUTOPHI.
3aBHUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHH OT PazTUYHbBIX
(akTOpOoB.

[IepBuuHBIN CHUHTE3 OpPraHMYECKUX BellecTB B kieTke. PorocuHTre3. Pomnp
XJIOpoIIacToB B Tpolnecce (ortocuHTe3a. CBeroBas U TeMHOBas (asbl.
[IponykTuBHOCTH poTOCHHTE3a. BiusiHre pa3nudHbIX (PaKTOPOB HA CKOPOCTH

¢dorocunresa. 3HaueHue HOTOCUHTE3A.




XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPHUIMpYIOIIUE  OakTepud,  JKelne300aKTepuw, cepobakTepu,
BOJIOPO/IHBIE OaKTepHH. 3HAYCHNE XeMOCHHTE3A.

AmnaspoOHble opraHu3mbl. Buabr Oposkenus. [IpoaykTel OpoKeHHS M HX
UCTIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIE MUKPOOPTraHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTUU U BO30YyIUTEIN OOJIC3HEH.

AspobHble OpraHU3MBl. Orarnsl OYHEPreTUYECKOIo oOMeHa.
[ToaroroButensHeiil dTam. [HKONIM3 — OECKUCIOPOJAHOE paCIICTUICHHUE
TJTFOKO3BL.

Bbuomornueckoe OKHUCJICHHUC, NJIN KIICTOYHOC JbIXaHUCE. Poms MI/ITOXOHZ[pI/II\/JI B
mpomeccax — Ouonormdyeckoro — okucieHus.  lluknmdeckme — peakuumi.
OxucnurensHoe (ocpopunuponanue. llpenmymiectBa a3poOHOro myTH
oOMeHa BeliecTB Iepea aHa’poOHBIM. D(P(HEKTUBHOCTh IHEPTETUYECKOTO

oOMeHa

2.5

Peakun matpuanoro cunTesa. [IpuHIIUIT KOMITJIEMEHTAPHOCTH B PEAKITUIX
MaTpUYHOTO CHHTE3a. Peanu3anus HACIEACTBEHHOW  HWH(POPMAIIHH.
'eneTndeckuii ko, €ro cBOWCTBA. TpaHCKpUIIIMA — MAaTPUYHBIA CHUHTE3
PHK. [TpunIMTIBEI TPAHCKPHIILINH: KOMIIJIEMEHTapHOCTb,
aHTHUNapaIeIbHOCTh, ACUMMETPUYHOCTD. TpaHcsiuus U e€ STanbl. Y4yacTue
tpancnopteix PHK B OmocunTese Oenka. YcmoBusi OmocmHTe3a Oenka.
KonupoBanue amuaokucioT. Poss pubocom B OMocuHTE3e Oerka.
Opranuzanus reHomMa y MpoKapuoT U 3YyKapuoT. Perynsuusi akTUBHOCTH
reHOB y npokapuoT. ['umoresa onepona (. XKako0, XK. Mano). Perymsmus
0OMEHHBIX MPOIECCOB B KileTke. KieTounslit romeocras.

Bupychl — HekneTouHble (GOPMBI )KU3HHU U 00JIUraTHbie napasutsl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychbie 3a00neBanus yenoBeka, ;kuBOTHBIX, pactenuii. CITNI, COVID-

19, conmanbHbIe U METUITUMHCKHIE TPOOJIEMBI

2.6

Knerounslii numkin, ero mepuonsl u peryiasius. Wurtepdaza u Mutos.
OcobenHocTH MpoLIecCcoB, MpoTeKaroux B uHTepdasze. [loaroroBka kieTku
K genenuto. [IpecuHTeTHYECKHI (MOCTMUTOTHYECKUIA), CHHTETUYECKUN U
HOCTCUHTETHYECKUH (IPEMUTOTHUECKHUI) TepHUO/Ibl HHTEP(A3HI.

Matpuunsiii cunre3 [JJHK — pernnmukanus. [Tpuanunsr permmkanuu JIHK:
KOMILIEMEHTAPHOCTb, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAUIEIBHOCTD.
Mexannsm  perumkanun  JIHK.  Xpomocomel. CrtpoeHue Xxpomocom.
Tenomepsl u Tenomepaza. XpOMOCOMHBIM HaOOp KJIETKM — KapUOTHIIL.
JIMTUIIONAHBIE W TaluIOWAHBIA  HAa0OphI  XPOMOCOM. | OMOJOTHYHEIE

XpOMOCOMBI. ITonoBeie XpOMOCOMBI.




Henenue xnerku — muro3. CTaauM MUTO3a U NPOUCXOAAIME B HUX
nponeccsl. Tumbl Muro3a. KaprnokuHe3 m nurokuHes3. buosnormdeckoe
3Haue€HUWe  MuTo3a. Perymaums  MUTOTHYECKOTrO  IMKJIA  KIIETKH.
[Iporpammupyemas kjieTouHasi THOEIb — aloITO3.

CDYHKIII/IOHaJII)Haﬂ I'€HOMHKa

Opranmu3m Kak OHOJIOTHYECKasi CHCTEMa

3.1

OnHOKIIETOUHBIE,  KOJIOHHWAJbHbIE, MHOTOKJIETOYHbIE OpraHU3Mbl U
MHOTOTKaHEBbIE OPraHU3MBI.

@®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTMBHOE) U
nosioBoe. Bunapl 0Oecrioioro pa3MHOXKEHHUS: IOYKOBAHME, CHOPYIISIIMS,
(dbparMeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuosxkenue. [losoBbie kieTku, Wik rametrsl. Meiio3. Craguu
Meno3a. [loBenenne xpomocoMm B Mmeiosze. Kpoccunrosep. brnonornuecknii
CMBICIT M€ii03a W TOJIOBOrO mporecca. Melo3 U ero Mecto B KM3HEHHOM
LUKJIE OPraHU3MOB.

[IpenzaponpieBoe pazsutue. ['amerorenes y ;)xuBoTHbIX. [10710BBIE JKee3BlI.
OO6pa3zoBaHue U pa3BUTHE TOJOBBIX KiIEeTOK. CriepMaToreHe3 M OOIEHE3.
Crpoenue nojoBbIX kieToK. Omio1oTBOpeHre U SMOPHOHATIBLHOE pPa3BUTHE
KUBOTHbIX.  CrocoObl  OIJIONOTBOPEHUS:  HApPYXKHOE, BHYTpPEHHEe.
[Taptenorenes.

NumuBuyansHOE pa3BUTHE OpraHu3MoB (oHTOTEHEe3). CTaguu SMOpHoreHes3a
JKUBOTHBIX (Ha mpuMepe Jsrymku). JpoOmenue. Turbsl  apoOneHus.
OcoGenHoctu  ApoOJeHUsT  MIIEKONMTAIOUIMX.  3apOJBIIIEBbIE  JIMCTKU
(ractpynsiusi). 3akiajika OpraHoB M TKaHEW M3 3apOJIBIIIEBBIX JHCTKOB.
B3zanmHoe BiusHUE yYacTell pa3BUBAIOLIErOCsS 3apojpliia (3MOpHOHAIIbHAS
UHAYKIUS). 3akiajka IUlaHa CTPOEHHUS JKMBOTHOTO Kak pe3yJabTaT
UEpapXUYECKUX B3aUMOJICHCTBUI TeHOB. BnusHue Ha 5>MOpUOHAIBHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIICH CPebl.

Poct u pasButre xuBOTHBIX. [locTaMOpHroHanbHBIN mepuoa. Ilpsmoe u
HenpsMmoe pasButue. Pa3Butue ¢ meramopdo3oM y OeCrno3BOHOUHBIX U
IIO3BOHOYHBIX )KMBOTHBIX. bronornueckoe 3HaueHUe NpSAMOTO U HEMPSMOTO
pa3BUTHA, MX PAcIpOCTpPAaHEHHE B Mpupoie. Tumel pocra >KUBOTHBIX.
@akToppl  perylsilMM  pocTa JKUBOTHBIX M 4enoBeka. Cragum
NOCTAMOPHOHAIBHOTO PAa3BUTUSL Y JKUBOTHBIX M dYenoBeka. Ilepuojibl
OHTOT'€HE3a YeJI0BEKa.

PasmHoxenne u pasputue pacteHuil. ['amerodur u crnopodut. Meiio3 B
KU3HEHHOM LMKJIe pacteHuil. OOpa3oBaHue crmop B mpoliecce Meio3a.

I'ametorenes y paCTeHHﬁ. OHJIOI[OTBOpCHI/IC U Ppa3BUTUC PACTHUTCIIBHBIX




OpraHus3moB. JIBOWHOE OIUIOJNOTBOPEHHE y IBETKOBBIX PACTCHUM.
OOpa3oBaHue M pa3BUTHE CEMEHU. MEXaHU3Mbl PETyJSIHMH OHTOTEHE3a y

pacTeHUM U KUBOTHBIX

3.2

Hcropusi craHoOBIIEHMS W pa3BUTUS TEHETUKH Kak Hayku. OCHOBHBIE
FEHETHYECKUE IOHATHS U CUMBOJIbL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TEHbI, AIbTEPHATUBHbBIC IPU3HAKH, JTOMUHAHTHBIA U PEUECCUBHBIN MPU3HAK,
TOMO3HIOTa, TeTEPO3UTOTA, YUCTAsl JIMHHS, THUOPHUIBI, TCHOTHI, (EHOTHII.
OCHOBHBIE METOJIbI TEHETUKHU: THOPUIOJOTHUYECKHM, IHUTOIOTHYSCKUH,

MOJIEKYJISIPHO-T€HETUYECKHI

3.3

Monorubpunnoe ckpemiuBanue. IlepBblii 3akoH MeHnaens — 3aKoH
eaMHOoO00pa3us TMOPUIOB TMEPBOTO MOKOJeHUs. [IpaBuio mOMUHUPOBaAHUS.
Bropoii 3akoH MeHelns — 3aK0H paciierieHus Npu3HakoB. [{utonornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHUs. [ UmoTe3a YNCTOTHI TaMeT.
AHanmuzupyrolee ckpemuBanue. [[poMexxyToUHbIN XapakTep HacaeI0BAHUS.
Pacmiennenne mpu3HaKoB MpH HETIOJTHOM IOMHUHUPOBAHHH.

JurubpunHoe ckpemuBanue. Tperudt 3akoH Mengens — 3akoH
HE3aBHCHMOI'O HAcCJIEIOBaHWsA NPHU3HAKOB. lluTosornueckne OCHOBBI
JUTUOPUIHOTO CKPEIUBAHUS.

CuemienHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CruernienHoe
Hacje0BaHUE F'€HOB, HAPYILIEHNE CLEIUVIEHUS MEXly TeHaMU. XpOMOCOMHast
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka noja. XpoMOCOMHBIN MEXaHW3M OIpEAEICHU M0J1a. AyTOCOMBI U
IOJIOBBIE ~ XPOMOCOMBI.  ['OMOramMeTHbli W  TIe€TepOraMeTHBId  IOJI.
I'eneTnueckas cTpykTypa MojoBbIX XpoMocoM. HacnepnoBanue npusHaKoB,
CUEIJICHHBIX C MOJIOM.

l'enotun kak nenoctHas cucreMa. llneloTponuss — MHOXKECTBEHHOE
JeicTBUe reHa. MHOKeCTBEeHHbIN ajienu3M. B3anmoielicTBre HealiebHbIX

I'CHOB. KOMHJ’ICMGHTapHOCTB. Onwucras. HOJ’II/IMepI/IH

3.4

BzaumopeiictBue reHotuna u cpeapl npu  GopmupoBaHuM  (heHOTHIA.
N3menunBocTh Npu3HAKoB. KauecTBEHHbIE M KOJMYECTBEHHBIE IPU3HAKU.
Bubl N3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBCHHAS.
MoandukaoHHas  M3MEHUMBOCTb. Posib  cpeapl B (pOpMHUpOBaHMU
MOJM(UKAMOHHOM  M3MeHuMBOocTH.  Hopma — peakiuum — npu3HaKa.
Bapuatmonssiii psn u BapuanmonHas kpusas (B. Horanncen). CpolicTBa
MOIM(UKATMOHHON N3MEHUUBOCTH.

I'enoTunmueckas U3MeHYNBOCTb. CBOWMCTBA T'€HOTUIUYECKOW M3MEHUMBOCTH.

Buapl reHOTUIIMYECKON N3MEHYMBOCTH KOMGI/IHaTI/IBHaSI, MYTallUOHHAs.




KomOuHaTtuBHAass WM3MEHYMBOCTh. MeHO3 H TIOJIOBOM TpoIlecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. Pojb KOMOMHATHBHOW W3MEHUMBOCTH B
CO3/IaHMY TEHETUYECKOT0 Pa3Ho00pasys B MpeAenax OJHOTO BUIA.

MyranoHHass W3MEHYMBOCTb. BuIbl MyTanmid: T'€HHBIE, XPOMOCOMHBIE,
reHomMHble. CHOHTaHHBIE M HHAYLUMPOBaHHbIE MyTallMu. SlnepHele U
nuroriasmaruueckue  Myrammu. CoMaTHYecKMe M IOJIOBBIE  MYyTallWu.
[IprunHBI BOSHUKHOBEHMsI MyTaluid. MyTareHsl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacnencTBeHHo — m3MenHumBoctu  (H.M.  BaBunos).  Buesaepnas

N3MCHYMBOCTh U HACICACTBECHHOCTD

3.5

Kapuotun uenoBexka. MexayHapoaHas mporpamMma HUCCIIEIOBaHMS T€HOMa
yenmoBeka. MeToipl M3y4deHUs] TEeHETUKH 4YeJIOBEKa: TeHeaJOoTHYecKUid,
OJIU3HELOBLIH, IMATOTCHETHUECKHUIA, MOMYJIAIMOHHO -CTATUCTUYECKUH,
MOJIEKYJIApHO-TeHEeTHYeCKui. COBpEMEHHOE  ONpEeNEIeHUE TEeHOTHUIIA:
MMOJJTHOTEHOMHOE CEKBEHHPOBAaHWE, TEHOTHUIHUPOBAHHE, B TOM YHCIE C
nomompio [111P-ananmm3a. HacineacTBernnbie 3a00eBaHms YenoBeka. | eHHbIC
U XpOMOCOMHBIE OOJ€3HH uejoBeKa. bonesHu ¢ HaciencTBEHHOMN
MpePacno0KEHHOCTBIO. 3HaueHue MEIUIMHCKOM TeHETHUKH B
NMPEAOTBPAIIEHUM W JICYCHUM TEHETHMYECKHX 3a00JIeBaHUMN YeJIOBEKa.

CTBOIOBEIE KJIIETKU

3.6

JomecTukanus u ceieKusl. 3apoKICHUE CENEKIIMU U JOMECTUKAIINK. YUYeHUE
H.W. BaBuioBa o IIeHTpax MPOMCXOXICHUS M MHOTOOOpa3us KYJbTYPHBIX
pacteHuil. Poib cenexiuu B CO3/1aHUM COPTOB PACTEHUM U MOPO/]T )KUBOTHBIX.
Copt, nopojia, mraMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEJICTBEHHOM
n3menurBocty H.M. BaBuioBa, ero 3HaueHue yIsl CEIEKIIMOHHON paOOTHI.
Metoapl CeNeKIMOHHOW paboThl. VICKyCCTBEHHBIH OTOOpP: MAacCOBBIM H
WHAMBUAYaAIbHBIN. OTambl KOMOWHAIMOHHON cenekuuu. Vcnbitanue
npousBoguTeNell mo moToMcTBy. OTOOP MO MEHOTUIY C MOMOIIBIO OLIEHKU
(eHOTHIIa TOTOMCTBA M OTOOP 10 TEHOTHITY ¢ IoMoIbio ananu3a JHK.
HckyccTBeHHBIE  MyTareHe3 Kak METOJ  CENEKUHOHHOW  paboThl.
PagpanuoHHBIE M XUMHUYECKUMH MyTareHe3 KakK HCTOYHHUK MYyTalUd Yy
KYJIbTYPHBIX bopm OPraHu3MOB. Hcnons3oBanue TEHOMHOI'0
penakTupoBaHus U MeToJoB pekomMOuHaHTHRIX JIHK mna momyuenus
MCXOJTHOTO MaTepuana Jjsi CEJIEKIUU.

[Momyuenue nonumnounos. BuyrpusuaoBas rudpuau3zanms. bamskopoacTBeHHoe
CKpeIllMBaHWe, WM WHOpUIMHT. HepoACTBEHHOE CKpelMBaHUE, WU

ayr6p1/1zu/1Hr . FCTCpO3I/IC n Cro MNpUYUHBIL. Hcnonb3oBanue rerepo3uca B




cenekuuy. Otnanénnast rudpuamzanys. [Ipeogonenre 6ecro s MEKBUIOBBIX

ruOpuoB. JIoCTIKEHHS CeNeKINH PaCTEHUI 1 KUBOTHBIX

3.7

OOBEKThI, HCTONB3yeMble B OHOTEXHOJIOTHH, — KIETOYHBbIE M TKAaHEBHIC
KyJbTYpbl, ~MHMKPOOPTraHU3Mbl, MX  XapaKTepUCTUKa. TpaaurMoHHast
OMOTEXHOJIOTHS: XJIEOOIEUEeHUE, IMOJyYEHHE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEIHE. MukpoOnonorndeckuii cuate3. OOBEKTH MUKPOOHUOIOTUIECKUX
texHosorui.  I[IpowsBojgcTBO  Oenka, aMHHOKHUCIOT W  BHTaMHUHOB.
HckyccTBeHHOE — OIUIOAOTBOpeHME.  PEeKOHCTpyKIMs — SHLEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/| TpaHCIUIAHTAIMHU STEP KIIETOK.

XpOMOCOMHAsi M TeHHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha H
KoHCTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTwkeHuss U mepCcreKTHUBBI
XpOMOCOMHOM W TEHHON WHXeHepuu. MeauiMHCKhue OHOTEXHOJOTHH.

HMcnonp3oBaHMe CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3#e OpraHMdeckoro Mupa

4.1

buonoruueckoe paszHooOpazue opranusmoB. CoBpeMeHHas CcHUCTeMa
opranuueckoro mupa. [IpuHuune! knaccupukanuu opranuzmMoB. OCHOBHBIE
CUCTeMaTUYECKUE TPYIIbl OPraHu3MOB.

OcoOeHHOCTH  CTPOEGHHUS M JKU3HENEATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepun, apxeu, OJHOKJIETOUHbIE TPUOBI, OJHOKIETOYHBIE
BOJIOPOCTH, Apyrue mnpoTucthl. KosloHManbHble OpraHu3Mbl. J[BmkeHHe
OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOMAHOE, >KTYTUKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOUHBIX OPraHU3MOB. Pa3npaKuMocTh y 0JIHOKJIECTOYHBIX

OPraHnu3MoB. Takcucer

4.2

MHOTOKJIETOYHEIC PacCTCHUA. B3anmMocBsA3p YacTeli MHOTOKIIETOYHOTO
OpraHnu3ma. TKaHI/I, Oopraibl WM CHCTEMBI OpraHoB MHOTI'OKJICTOYHOI'O
OpraHnusma. OpFaHI/I3M KaKk eauHoe 1enoe. TkaHu paCTCHHﬁ. Tumsr
PaCTUTCIIbHBIX TKaHEH: o6pa30BaTeana;1, IIOKpOBHAas, IIPOBOAAIIAA,
OCHOBHas, MCXaHHUYCCKasd. OcobeHHOCTH CTpPOCHMUA, (bYHKI_[I/Iﬁ u

PpacCIIoOJIOKCHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHble U reHepaTHBHbIE OpraHbl pacTeHuil. @yHKIMM OPraHoB U
cuctem opraHoB. Kapkac pacteHnil. /[BkeHNE MHOTOKIJIETOUHBIX PACTECHUM:
Tponu3Mbl U HacTUH. [lornonienue Boapl, yriaeKUCIoro ra3a i MUHEPaIbHbIX
BellecTB pacTeHusiMu. Jlpixanue pactenuid. Juddysus razoB uepes
IIOBEPXHOCTh KJIETKU. TpaHCIOpPTHBIE CUCTEMBI pacTeHM. Bbiienenue y
pacTeHHi. 3amuTa y MHOTOKJIETOYHBIX pacteHuil. Kyrukyna. Cpezncrsa

IAaCCUBHOU U XUMHYECKOMN 3aIUTEL. OUTOHITUIIEI.




PaznpaxumMocTts 1 perynsuus y Opranu3sMoB. Pa3apakuMocCTh U perysamnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIIETOYHEIC JKHBOTHBIC. B3amMOCBSI3b dYacTeli MHOTOKJICTOYHOI'O
opranu3ma. TkaHu, Opranbl M CHUCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranuzma. Opranusm Kak eauHoe 1enoe. ['omeocras. TkaHM )KMBOTHBIX U
JelloBeKa. THIBI KMBOTHBIX TKaHEH: JIHMTEIHAIbHAs, COCHUHHUTCIIHHAS,
MbIleyHasi, HepBHass. OCOOCHHOCTH CTPOCHWS, (QYHKIIMA M PACIIOJIOKCHHS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKa

4.6

Opraspl U CHUCTEMBI OPraHOB J>KUBOTHBIX. (DYHKIIMM OpPraHOB M CHUCTEM
opranoB. Ormopa Tenma opraHu3MoB. CKeleTsl OJHOKJIECTOYHBIX H
MHOTOKJIETOUHBIX KUBOTHbIX. HapyxHbIll 1 BHyTpeHHM ckeneT. CTpoeHue
Y THITBI COSTMHEHUS KOCTEH.

JIBI>KeHHE MHOTOKJIETOYHBIX JKHBOTHBIX. [IlWTaHWe >KMBOTHBIX. [luTaHme
MO3BOHOYHBIX JKUBOTHBIX. JlpIXaHWe IKMBOTHBIX. KOKHOE JpIXaHHeE.
’KabepHoe u nérouHoe ApIXaHUE.

JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIOIMOHHOE YCIIO)KHEHUE CTPOCHHS
JAETKUX T03BOHOYHBIX JKUBOTHBIX. JlpIXaTeiabHas cHUCTEMa YeNIOBEKa.
MexaHu3M BEHTWISILMU JIETKUX Yy NTHIl U MIIEKONMTAOUMX. TpaHCHopT
BELIECTB y OPraHM3MOB. TpPaHCHOPT BEILECTB Y JKUBOTHBIX. KpoBeHOCHas
cucremMa U e€ opraHbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX.
Kpyru  kpoBooOpaiieHus. OBOJIOLMOHHBIE  YCIOKHEHHS  CTPOEHMS
KPOBEHOCHOH ~ CHUCTEMBl IIO3BOHOYHBIX JKMBOTHBIX. BblaeneHue y
Oopranu3MoB. Beigenenue y :xuBoTHbIX. COKpaTuTenbHble Bakyoau. Oprassl
BbliesieHUs. CBsA3b MOJIOCTH TelNa € KPOBEHOCHOHM U BBIICJIUTEIILHON
cucreMamMH. BplieneHne 'y M03BOHOYHBIX JKMBOTHBIX. 3alura Yy
MHOT'OKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI U MX POU3BOIHBIE.
PaznpaxumocTs M peryasnuss |y OpraHu3moB. Pazapaxumocts y
OJITHOKJIETOYHBIX OpPraHu3MoB. Takcuchbl. PazapakuMocTb W perymsuus y
MHOT'OKJIETOYHBIX pacTeHUH. POCTOBBIE BellecTBa U UX 3HaYECHUE.

HepBHas cucrema u peduiekTopHas peryasiiuus y MHOTOKIETOUHBIX
KUBOTHBIX. HepBHas cuctema u e€ oTaenbl. DBOJIIOIHMOHHOE YCIOXHEHUE
CTPOEHHUSI HEPBHOW CUCTEMBI Y KHUBOTHBIX.

PazpaboTka anropuTMoB U nporpamm Juist 3pQPeKTUBHON (YHKIIMOHAIBHOMI
aHHOTAllUM TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METab0JIOMOB

MHKPOOPTraHUu3MOB, paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKaA

Opr AHN3M YCJIOBCKA U €ro 31I0POBLC

5.1

OpFaHLI U CHUCTCMBI OPraHoB 4YCJIOBCKaA. OTI(CJ'IBI TOJIOBHOTO MO3ra

MO3BOHOYHBIX JKUBOTHBIX. Pediexkc u pednextopnas nyra. besycinoBHble u




ycnoBHBIE pediiekchl. ['ymMopanbHas peryisuus W dHIOKPUHHAS CHUCTeMa
KUBOTHBIX M 4YesioBeka. JKerne3bl SHAOKPUHHOW CHCTEMBI M UX TOPMOHBL
[elictBue ropMoHOB. B3anMMOCBA3b HEPBHOM W 3HIOKPUHHOM CHCTEM.
lNumortanamo-runopusapHas cucrema. Peduekc u pednexropHas myra.

besycioBHbIE U yCIIOBHBIE pe(IeKChl

5.2

3amuTa opranu3Ma ot 6osiesHeill. IMMyHHas cuctema 4yenoBeka. Kirerounsrit
u T'yMOpPaJIbHBIN MMMYHHUTET. Bpoxnénnsiii, pUOOPETEHHBIN
cnenuuueckuit AMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynurera (I1.Opnux, @®.M.bepuer, C.Tonerasa). BocnamurtenbHbie
OTBETHl OpraHu3MoB. Poiib BpOXIEHHOTO HMMYHUTETAa B Pa3BUTHHU

CHUCTEMHBIX 3a00JIEBAHUI

5.3

Kposenocnas cucrema u e€ opransl. Cepjlie, KpOBEHOCHBIE COCYIbI U KPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymisus

5.4

Heixanue denmoBeka. [uddy3us razoB depe3 MOBEPXHOCTh KIETKHU.
JprxarenbHas cucteMa 4enoBeka. JpIxaTenabHas MOBEPXHOCTh. Perynsums

IeIxaHus. [[prxaTenbHbie 00BEMBI

5.5

[MumeBapurensHas cucrema yenoBeka. OTAesnbl MUIEBAPUTEILHOTO TPAKTA.
[MumeBaputenbHble  kKene3bl. BHYTPUINONOCTHOE W BHYTPUKIETOUHOE

MUIIeBapeHne

5.6

[ToxpoBel U ux npousBoAHbie. Opranbl BoiaeneHus. [louku. CtpoeHue u
dbyHkunoHUpoBaHue HeppoHa. DunbTparus, Ccekpenus U 00paTHOE
BCachlBaHHE KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeseHus. OOpazoBaHue

MOYH Yy YCJIOBCKaA

5.7

I[BI/I)KGHI/IG YyeJIoOBeKa: MbIeyHas cucrema. CKkeleTHRIS MBbIIINOBI K UX pa60Ta.

CTpoeHue U TUIIBI COSAMHEHUS KOCTEH

Teopmi aBoJIIOIMHU. Pa3BuTre )XKM3HU HA 3emie

6.1

OpomoronHass Teopus Y. Jlapuna. Ilpeanochuiku BO3HMKHOBEHHS
napBuHu3Ma. JKU3Hb U Hay4yHas aearenbHocTh Y. JlapBuHa.

JIBuKymire cuitbl 3BoJIOLKHU BUI0B 10 Y. JlapBuHY (BbICOKAst HHTEHCUBHOCTD
pPa3MHOXKEHUS OPraHM3MOB, HACJIEACTBEHHAs H3MEHYHMBOCTh, Oophba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetndeckoir Teopun sBomronmu (CTD). HeitrpanbHas
Teopus HBofonuu. CoBpeMeHHas SBOJIOIMOHHAS Ouosorws. 3HaueHUe
ABOJIIOIIMOHHOW TEOpUH B (POPMUPOBAHHU €CTECTBEHHO-HAYYHOU KapTHHBI

MUpa

6.2

HOHYJ'ISILII/IH KakK 3JICMCHTAapHad CAUHULA 5BOJIIOIUN. COBpeMCHHLIe MCTO/bI

OILICHKH '’CHCTHYCCKOI'O pa3Hoo6pa3mI U CTPYKTYPEIL HOHYHHHHﬁ. HN3menenue




reHo(oH/Ia MOMYJSAINH KaK JIEMEHTAPHOE 3BOJIOIMOHHOE SIBIICHHE. 3aKOH
reHeruueckoro paBaoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPHI (ABWXKYIIHWE CHUJIBI) SBOJIONUH. MyTalMOHHBINA
nporecc. KomOunHaTuBHas W3MEHYMBOCTH. Jlpelid TreHOB — ciydaliHbIC
HEHAIpaBJICHHbIE W3MEHEHHMsS YacTOT ayuiened B mnomymsimusx. Dddexr
ocHoBaTens. Murpamuu. M3onsmms — momynsuuii:  reorpadudeckas
(mpocTpaHcTBEHHAs ), OHoJIoTHYecKast (PEernpo yKTUBHAS).

EctectBennslii 0oTOOp — HampaBisgoomui ¢aktop 3Bodouud. Dopmbl
€CTECTBEHHOT0 O0TOOpa: JBWXKYLIUHN, CTaOWIM3UPYIOLIMM, pa3pbhIBarOIINA
(mm3pyntuBHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCTh  OpraHU3MOB  Kak  pe3yjibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHe mpucnocoOiaeHuil 'y opraHusmoB. Apomopdo3bl U
HIA0A Al TAlUH. [Tpumepsr MPUCTIOCOOIEHN y OPraHu3MOB.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpasoBaHue Kak pe3yiabTaT
MUKpO3BoJifoLnu. V3omsius — kimoueBoit paktop BugoodpazoBanus. [lytu u
crocoObl  BUI000pa3oBaHUsA:  ajulomarpuyeckoe  (reorpaduueckoe),
CHUMITATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE» (TIOJUTLIONIU3AIHS,
ruOpuau3anys). JaurenbHOCTb HBOIIOLMOHHBIX IPOIECCOB.

Mexanu3mbl popMUpOBaHUS OHMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponp sBomronMOHHONW OHOnoruM B pa3palOTKe HaydyHbBIX METOJOB
coxpaHeHUs OMopa3HooOpa3ust. MUKpPO3BOIIOLNS U KOIBOJIIOLUS Tapa3UTOB
U UX X03s51eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOMYUBOCTH K AaHTUOMOTHKAM U

crocoObl OOPBKOBI ¢ HEl

6.3

Metonpl  u3ydeHHs] MakposBoJiouud. [laneoHTONIOrMYecKkHe MEeTO.IbI
uszydenus sBosionuu. Ilepexomubie GopMbl U (UIOTEHETUYECKUE PSJIBI
OpraHu3MOB.

buoreorpaduueckue Meroapl mzydeHus sBomtonuu. CpaBHeHue (IOpbl U
(ayHbI MaTepUKOB 1 OCTPOBOB. bruoreorpaduueckue obaactu 3emnu. Bumabi-
SH/IEMUKH U PEJIUKTHI.

DOMOpPHOTIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTHIECKHE METOAbI U3yYECHHUS
3BOJIIOLIMU. ['eHeTHYeCKre MEeXaHU3MBbl SBOJIIOLIMA OHTOT'€HE3a U MOSBICHUS
SBOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE W AHAJIOTMYHBIE OpPraHbl.
PyaumenTtapHbsle opranbl M aTaBU3Mbl. MOJEKYISIpHO-T€HETUYECKHE,
OMOXMMHYECKHEe M MaTeMaTHYeCKUe METOIbl H3y4YCHHsS] OSBOJIOIUH.
l'omonoruuneie TEHBI. CoBpeMeHHbIe METOAbI MOCTPOEHUS
(UITOTEHETUUECKUX IEPEBHEB.

XpOMOCOMHLIe MyTalliu 1 3BOJIFOIHUA T'CHOMOB.




OO6mue 3akoHOMepHOCTH (TIpaBHIIa) SBOIOIMH. HeoOpaTuMOCTh 3BOTIOIUH.

AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLIUHI

6.4

Hayunple rumore3sl NpOUCXOXKAEHUS >XKU3HM Ha 3emie. AOHOreHes u
naHcnepMus. JloHaydHble TPEACTaBICHUS O  3apOXKJACHUU  KU3HU
(kpeaunonusM). ['MmorTe3a MOCTOSHHOTO CaMO3apOKJIEHUS MXU3HU U €€
onposepkeHue oneitamu @O. Pemu, JI. Cnamnanunanu, JI. Ilacrepa.
[IpoucxoxaeHue U3HU U aCTPOOUOJIOTHUS.

OcHoBHbIE JTanBbI HEOPraHNYeCKOU IBOJIFOLUH. [Inanerapnas
(reonoruueckasi) SBOJIONMS. XUMHUYECKasi IBOJIONUA. AOMOTEHHBIH CUHTE3
OpraHMyecKux BemlecTB u3 Heopranndeckux. Onbir C. Mumniepa u I'. Opu.
O6pazoBanue monumepoB u3 MoHoMmepoB. KoamepBatnas rumore3a A.U.
Omnapuna, rumnore3a nepBuuHoro OynpoHa J[k. XousijeiHa, TeHeTHYecKas
runoreza . Ménnepa. Pubosumsr (T. Yex) u runoreza «mupa PHK» V.
I'un6epra. opmupoBaHre MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.
Hcropnsa 3emnu u MeTobl €€ n3ydeHus. Mickonaemsle OpraHn4eCKUe OCTATKH.
I'eoxponosnorus u e€ metoapl. OTHOCUTENbHAS U A0COTIOTHASI T€OXPOHOJIOTHUSI.
['eoxpoHooruyeckas 1Kana: 30Hbl, Ipbl, IEPUOJIBI, FTTOXH.

Hauanbnabie sTanbl opraHnyeckoil sBoJitonuu. l[losiBiieHHE W 3BOIOLUS
MEpBBIX KIETOK. OBoJioLUs MeTaboim3Ma. BoO3HUKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHble MUKPOOHbIE OMOIIEHKN KaK aHaJor MEpBBIX Ha
3emute coobmecTB. CTpoMaToHuThl. [IpOKaprOTHI B 9YKapHUOTHI.
[Ipoucxoxaenue AYKapuoT (cumbmoreHes). DBOJIIOIIMOHHOE
IPOUCXOXKAeHNE BUPYCOB. [IpoucxoxieHue MHOTOKIETOYHBIX OPTraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIE 3Tallbl BOJIOIUH BBICIIUX pacTeHHil. OcHOBHBIE apoMOP(hO3bI
pactenuii. Boixon pacreHuid Ha cymry. IlosBieHue COpOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. [IporcxoxaeHne BETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tambl 3BOJIOIUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benxackas ¢ayna. KemOpuiickuii B3pblIB — TOSBICHUE
COBpeMeHHbIX THNOB. [lepBeie XOpAOBbIE >KUBOTHBIC. JKU3HB B BOJE.
OBomolMss MO3BOHOYHBIX. [lpoucxoxaenue am¢puOuil W penTUIIH.
[IpoucxoxxaeHne MIIEKONMUTAOMMX M OTHL. [IpuHOUD — KIOYEBOTO
apomopdo3za. OcBoeHue 0€CrO3BOHOYHBIMHU U TIO3BOHOYHBIMU >KUBOTHBIMU
CyLIN.

Pa3Butne xu3HM Ha 3emiie IO 3paM M IEpPHOJAM: apxei, MpOTEpO30i,
naneo3oi, Me3030#, kaifHO30i. OOmas xapakTepucTHKa KiIUMara H

TCOJIOTHYCCKHUX  IMPOLECCCOB. IlosiBneHue u pacuBeT  XapaKTCPHBIX




OpraHu3MoB. YTieoOpa3oBaHHe: €ro YCIOBHS U BIMSHHUE Ha ra30BbIi COCTaB
aTMocC]ephl.

MaccoBble BBIMUpaHUS — 3KOJIOTMYECKUE KPU3KCHI npouuioro. [Ipuunnel u
CJIEICTBUSL MACCOBBIX BbIMUPAaHUNA. COBpPEMEHHBIN 3KOJIOTMYECKUM KPU3UC,

€ro 0CoOOEHHOCTH

6.5

Pa3znenst u 3amaun anTponosiorur. Metoasl anTponojioruu. CtaHOBIIEHUE
IOPEJICTaBICHUA O IPOUCXOXKACHUU uyesoBeka. COBpEeMEHHbIE HaydHbIE
TEOPUH.

CxoncTBOo yenoBeka € KUBOTHBIMH. (CHcTEMaTHYeCKO€ TI0JI0KEHHE
yenoBeka.  CBUAETENbCTBA  CXOJCTBA  YEJIOBEKa C  JKUBOTHBIMU:
CpPaBHUTEIHLHO-MOP(}OJIOTUYECKHUE, AMOPHUOJIOTHYECKHE, ¢duzmnosIoTO-
Ouoxumuueckue, moBeneHuYeckre. OTIMuus 4YeIoBeKa OT JKUBOTHBIX.
[IpsimoxokJieHNe M KOMIUIEKC CBS3aHHBIX C HHMM IpHu3HaKoB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JIBuxymue cuiisl ((pakTopbl) aHTPOTIOTeHEe3a: OUOIOTUYECKUE, COLMATbHBIE.
CooTHolIeHne OMOJIOTMYECKUX U COLUATbHBIX (DAKTOPOB B AHTPOTIOT€HESE.
OcHOBHBIE CTaJAMM AHTPOIIOTE€HE3a. ABCTPAJIONUTEKU — ABYHOTHE NPEAKU
monei. YenoBek ymenblid, MepBble W3TOTOBICHUS Opyauil Tpyaa. Yenosek
MPSIMOXOISAIIIANA U TEPBBIA BBIXOJ Jtonel 3a mpenensl Adpuku. Uenosek
refaenb0eprekuii — o0IuiA MPeI0K HeaHIEPTAIbCKOTO YeJI0BEKa M YeJI0BEKa
paszymHoro. YenoBek HeaHIepTalbCKUI KaK BUJI JIFOJICH XOJIOTHOTO KJIMMAaTa.
YenoBeKk pa3yMHbI COBPEMEHHOTO THIIA, ICHUCOBCKUN YEIOBEK, OCBOCHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOTO uejioBeka. EcTecTBeHHBI 0TOOP B MOMYISIUSAX
yenoBeka. MyranuoHHbslil nporiecc W noiaumopdusm. [lomymsiiuoHHbIE
BOJIHBI, JIpeii reHoB, murpamus u «3hdeKkT ocHoBaTeNs» B MOMYISIHIX
COBPEMEHHOTO YeJIOBEeKa.

Yenoseueckue pacwl. [lonstue o pace. bousblime pacel: eBpomneouHast
(eBpasmiickasi), aBcTpajo-HErpoujHasi (PKBaTOpHANbHAs), MOHTOJOUIHAS
(a3maTcko-amepuKaHckas). BpeMs u myTu pacceneHus yeloBeKa 1o IIaHeTe.
EnunctBo uwenoBeweckux pac. HaydHas HeCOCTOSITENBHOCTh pacu3Ma.
[Tpucnoco6aeHHOCTh YenoBeKa K pa3HbIM YCIOBMSAM OKPY)KAIOLIEH Cpesibl.
Bnusaue reorpaduueckoit cpensl u napelida reHoB Ha MOPQOJIOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMBI U MMpuCcymue UM 3aKOHOMEPHOCTHU

7.1

Pazgenel u 3a7a4n SKOJIOTHH. CBsI3b DKOJIOTUH C APYTrudMH HAYKaMHU.




Meroast skonoruu. IloneBbie HAOMIOAEHUS. DKCIEPUMEHTHI B AKOJIOTHU:
MPUPOIHBIE U JIa0opaTOopHbIe. MOJEIUPOBAHUE B 3KOJOTUU. MOHHUTOPHHT

OKPYKAIOIIEH CPe/Ibl: TOKATbHBIN, pErHOHATBHBIN U TII00ATBHBIH

7.2

DKkosorndyeckne GaKTopsl ¥ 3aKOHOMEPHOCTH X JeicTBus. Kiaccudukanms
9KOJIOTUYECKUX (PAaKTOPOB: abMOTHYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OOmIre 3aKOHOMEPHOCTH JEWCTBUSL SKOJOTHYECKUX (akTopoB. [IpaBuio
munumymMma (K. Hnpenrens, 0. JInbux). TonepantHOCTh. DBPUOMOHTHEIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kkak sKkojoruueckuid Qaxrop. [leiictBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpPraHu3Mbl. DKOJOTHYECKHE
TPYIIBl PACTEHUH W KUBOTHBIX 110 OTHOIICHUIO K cBeTy. CHTHAIbHAS POJIb
ceera. PoTONEepHOAN3M.

Temnepatypa kak skojorumdeckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranu3msel.  [lokuimoTepMHBIE W TOMOMOTEPMHBIE  OpPraHU3MBI.
DOBpUTEPMHBIE H CTCHOTEPMHBIE OPTaHU3MEI.

Bnaxnocts kak skojoruueckuil akrop. [Ipucnocobnenuss pacteHuit K
MO/IEpP’)KaHnIo0 BOIHOTO Oantanca. Kinaccudukanus pacTeHH 10 OTHOIICHHUTO
K BoJie. [Ipucnoco6neHns JKMBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHMMA.

Cpenbl oOMTaHMs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIIHAsl, MOYBEHHAs,
riyOMHHAs MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. (DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpejl oouTanus opraHnu3mMoB. [IpucnocoGennss opranu3mMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmbl. BHemnue um BHyrpeHHHe pUTMbI. CyTOuHBIE M
roguunsle  puUTMbl.  [IpUCrOCOOIEHHOCTH OpPraHU3MOB K  CE30HHBIM
U3MEHEHUSM YCIIOBUH JKU3HU.

XKuznennoie Qopmbel opranuzMoB. IloHsTHe o0 KU3HEHHOH (opme.
XKuznenuole (opMbl pacTeHUil: JepeBbs, KYCTapHHMKH, KyCTapHUYKH,
MHOT'OJIETHUE TPaBbl, OJIHOJIETHUE TpaBbl. JKu3HEeHHbIE (POPMBI )KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a
KHU3HU.

buotnueckue  ¢daktopsl.  Buumel = OuoTHuYECKMX ~— B3aMMOJAEHUCTBUIL:
KOHKYPEHLIUs, XMIIHUYECTBO, CcUMOHMO3 u ero Qopmel. Ilapasutusm,
KOOIepanus, MYTyalIu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyseOHnuecTBo).  Herpoduueckue  B3aumopaeHCTBHs — (TOMMYECKHE,
tbopuueckue, Gpabpuueckue). 3HauyeHHE OMOTUYECKUX B3aUMOJCHCTBHM st
CYIIECTBOBAHMsI OPraHU3MOB B cpejie oOuTaHus. [IpUHIIMIT KOHKYPEHTHOTO

HNCKIIIOYCHUA




7.3

OKOJIOTUYECKHE  XapakTepucTuku  nomyiasnuu.  I[omymaums — kak
Ouonornyeckass cucreMa. Pojb HEOTHOPOJHOCTH Cpenbl, (U3MUECKUX
O6appepoB M ocoOeHHOCTeH Ouoyoruu BHIOB B (HOPMUPOBAHHUU
IPOCTPAHCTBEHHON  CTPYKTypbl mnomyiasiuuii. OCHOBHBIE —IOKa3aTeau
HNONYJISALUA: YHUCIEHHOCTh, IUNIOTHOCTh, BO3PACTHAsA M I0JIOBasi CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUSI.
DKoJjiorudeckasi CTpykTypa nomyasiuud. OLeHKa YUCIEHHOCTH MOIYISIUH.
JuHamuka nomymsauuu KU €€ peryisinusa. buoThueckmii moTeHIHan
nonysinuu. MojenvpoBaHue IUHAMHUKU rnomyiasuuu. Kpusble pocta
YUCJIEHHOCTH monyisiiuu. KpuBble BbIKHBaHUS. Perynsuus 4MCIEHHOCTH
MOMYJISIUIM: poJib (PaKTOPOB, 3aBUCALINX U HE 3aBUCSILMX OT IUIOTHOCTH.
DKoJjioru4eckue crpareruu BuaoB (I- u K-crparerun).

[Tonsite 06 skonormueckoi Huile Bujga. Mectooburanue. MHoromepHas
Mojiedb 3KoJornueckor Hummm [x. M. XatunHcona. Pazmepsl 3K00ruueckon
Huuy. [loTeHnnanpHas ¥ pealn30BaHHas HUIIU.

Bun kak cucrema nomynsuuil. Apeanbl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTeru. 3aKOHOMEPHOCTH TMOBEAECHHUS W MWIPAalUi  >KUBOTHBIX.

buonornueckne nHBa3UN YYyXCPOOHBIX BUI0B

7.4

CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBs3u MEXIy
opraHm3MamMu B OHOIIEHO3e. DKOCHCTEeMa Kak OTKphITas cucrema (A.JDx.
Tencnu). @yHKIMOHAIBHBIE OJIOKA OPraHU3MOB B 9KOCHCTEME: MPOIYLIEHTHI,
KOHCYMEHTHBI, peayleHTbl. Tpoduueckue ypoBHH. Tpoduueckue uenu u
cetd. AGuotuueckue OMOKKM dKOcUCcTeM. [IouBBI M WIIBI B 3KOCHCTEMAaX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B SKOCUCTEME.

OcHoBHBIE  TOKa3aTeNd  dKocucTeMbl. buomacca u  mpoAyKuus.
DKOJOTUYECKHE MUPAMUbI UUCel, OMOMACCHl U SHEPTHH.

HanpaBnenHbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuunbie
U BTOPUYHBIE CYKIIECCHMHM M UX MPUYMHBL. AHTPOINOTCHHBIE BO3JCHCTBHS Ha
cykueccuu. KnumakcHoe cooOmectBo. buopaznoobpazue u TOJIHOTa
KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KocUCTEMBL. AHTPOTNIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMA.
Arpoueno3. Pazauuus MeXay aHTPONOIN€HHBIMH M MPUPOJIHBIMHU
3KOCHUCTEMAMH.

VYpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucteMm. [opojckas
¢dnopa u dayna. CuHaHTpomHM3aIUs ropojackoi ¢ayHsl. buonorndyeckoe u
X035iCTBEHHOE 3HAYEHUE arpo3KoCUCTEM U ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMO/ICHCTBHUI OPraHI3MOB B

OKOCHUCTEMaAX.




[lepenoc d2HepruM W BEWIECTB MEXIAY CMEXHBIMA 3KOCUCTEMAMM.
YCTOMYMBOCTG OPraHU3MOB, NONYJSLMA U OSKOCUCTEM B  YCIOBHAX

€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3AEHCTBUI

7.5

buochepa — oOmeruranerapras o0osiouka 3eMiid, TAE CYIIECTBYET HWIIU
cyuiecTBoBasa u3Hb. Yuenue B.M. Bepuanckoro o Guocdepe. O6nactu
ouocdeps u e€ cocras. JKuBoe BemecTBo OHOCHEPHI U €r0 (PYHKIIHH.
3aKOHOMEPHOCTH CymecTBoBaHus Onochepbl. OcobeHHoCcTH OHochephl Kak
rnobanbHOM 2KOCHCTeMBI. [[nHaMHMueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OHOT€OXMMHYECKHE ITMKIBI (YTJepoja, a3oTa).
PurmuuHOCTH siBeHMI B Orocdepe.

3onanbHOCTh Ouocheprl. [lonstue o OGumome. OCHOBHBIE OWOMBI CYIIIH:
TyHJpa, XBOWHBIE Jieca, CMEIIaHHbIE M MIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHbBI, IIyCTBIHH, TPOIMHMYECKHE Jieca, BBICOKOTOphS.  Kimmar,
PaCTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa ¥ QyHKIHUS KUBBIX CHCTEM, OIlEHKA UX PECYPCHOTO TOTCHIIHANA

u 6uocepHbIx QyHKIUH

7.6

DKOJIOTUYECKME KPU3UChI W HUX MNpUuYMHbL. Bo3nelcTBrHe YeloBeka Ha
ouocdepy. 3arps3Henue Bo3AyIHON cpeapl. OXpaHa BO3ayXa. 3arpsa3HEHHUE
BOJHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mousbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHeHune kinumara.

AHTpPOTIOT€HHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIM MUp. OXpaHa
pPacCTUTENBFHOTO M KUBOTHOTO MHUpa. OCHOBHbIE TNPUHIUIBI OXPAHbI
npupobl. Kpacubie kauru. Oco0o oxpaHseMble MPHUPOJAHBIE TEPPUTOPHUH
(OOIIT). boranuveckue caapl ¥ 300JI0THYECKUEC TTAPKHU.

OcHOBHbBIE MPHUHLMIIBI YCTONYUBOIO PA3BUTUS UYEIOBEUECTBA M MPHUPOJBI.
PannonanbHOe TPUPONOTOIB30BAHUE U COXpPAaHEHHE OUOJIOTUYECKOTO

pa3zHooOpasus 3emin




