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MHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no yueOHOMY mpeamety «buonorus» (manee - Ouosiorus) 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 mnpenojaBaHus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

Cornacao mnonoxenussm OGI'OC COO mnpoduiibHble ydeOHBbIE NPEIMETHI,
n3yuyaeMmble Ha YriayOJIEHHOM YpOBHE, SIBISIOTCS criocoooMm auddepeHimanuu
o0ydyeHHs Ha ypOBHE CpeaHero oO0Iiero oOpa3oBaHUs W MPU3BaHBI 00ECTICYUTH
NPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEeIHUM OOUIUM, CPEAHHUM
npodeccuoHaIbHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMsi KaxAblid U3 3TUX
y4eOHBIX TPEIMETOB JOJKEH ObITh OPUEHTHUPOBAH HAa NPUOPUTETHOE pEUICHUE
oOpa3oBaTelbHBIX, BOCHHUTATENIbHBIX M Pa3BUBAIOUIMX 3a/]a4, CBA3AHHBIX C
npodopueHTalueil o0yJarmuxcss ¥ CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAy4YHOTO 3HAHUS, CBS3aHHOTO C OWMOJIOTHEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yue6HOMY mnpeamety «buonorus» naér mpencraBieHue o
HeNMM M 3ajadax Mu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, omnpenensier 00s3areabHoe (MHBAPUAHTHOE) IPEIMETHOE COZEpKaHue, ero
CTPYKTYpUpPOBaHHME IO pa3feiaaM U TeMmaM, paclpelesieHne 0 Kiaccawm,
PEKOMEHyeT TMOCJIe0BATEIbHOCTh U3Y4YeHHUsT Yy4eOHOTro Marepuaia ¢ ydéTrom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTUKM Y4eOHOro mpoiiecca,
BO3pAcCTHBIX OcoOeHHOocTel oOywatomuxcsa. B mporpamme 1o Ouosoruu
peanu3oBaH TMPUHLHUI TPEEMCTBEHHOCTH C HU3Y4YCHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojgaps dYeMy IIPOCMaTPHUBACTCSI
HAIPAaBJICHHOCTh HAa  MOCJENYIOUIee pa3BUTHE  OUOJOTHYECKUX  3HAHHM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PECHHUS,
HKOJIOTMYECKOTO MBIIIEHUS, TMPEACTaBICHU O 340pOBOM oO0Opa3ze XU3HH, Ha
BOCIIMTAaHHE OEPEKHOTO OTHOIICHHMS K OKpY)Kalollew mnpupoaHoit cpeae. B
nporpaMme Mo OHOJOTMHM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO MpeameTa
«buonmoruss» B peamuzanuu TpeboBanuit DPI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4deHus U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHMUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHUs Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYueOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHETo 00Iero oopa3oBaHUS
3aBepiIaeT Ouojormueckoe oOpazoBaHME B IIKOJE M OPHUEHTHPOBAH Ha
pacivpeHrue U yriayojeHue 3HaHui OoOydarolMXcs O KUBOM MPUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KIJIETOYHOW OHOJIOrMHM, 3MOPUOJIOTMM W OWUOJIOTHH Pa3BUTHUA,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOIOLIUOHHOTO YUEHHS U KOJIOTUH.

N3yuenue ydeOHoro mnpeamera «buosiorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCSA K MOCIHEAYIOIIEMY MOJYyYEHHIO
OMoJIOrMYecKOro  oOpa3oBaHUsi B By3aX UM OpraHu3alusx  CpPEIHEro
npodeccruonanbHOro oopazoBanusi. OCHOBY €ro cojep:KaHHusl COCTaBISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX MpPU  HM3YyYEHUH  OOYYaAIOIIHUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKHX PA3AEIIOB OMOJOTMU Ha YpPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TONydaroT pa3Butue. Tak,
paclIMpeHbl U YriyOsieHbl OMOJOrMYEeCKHME 3HAHUS O PACTEHMSX, KUBOTHBIX,
rpubax, OaKTepusix, OpPraHU3ME€ 4YeJIOBeKa, OOUIUX 3aKOHOMEPHOCTSIX >KHU3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTMUECKHE CBEJEHUS MTPUKIIAJHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIETYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpanusi OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYUYEHHBIMU OOYUYAIOIIUMHCS TMPH H3YYECHUU
bu3nKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mporpamMmbl 1o y4deOHoMmy mpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIIOIMOHHBIA MOAXOABl K HM3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIs )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, IBOJIIOIIMK OPraHUYECKOTro MHUpa Ha 3emIie,
COXpaHEHHUs OHMOJOTUYECKOr0 pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHOJOTHH, SMOPHOJIOTUU U
OMOJIOTUN Pa3BUTUSA, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMH M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUA OOYYaIOMUXCsA MO OOTaHWUKE, 300JIOTHH,
aHatomuu, Qusuonoruu ueigoBeka. B 11 kjacce u3ydaroTcsi 3BONIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4YeHHe 0 Onocdepe.

VYyeOubiii mnpeamer  «buonorusi»  mpuszBaH = 00ecHeUYUTh  OCBOCHHUE
00yJarouMMucs OUOJIOTHYECKUX TEOpUH M 3aKOHOB, UAEH, MPUHILIUIIOB U MPaBHIL,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTI000pa3MM M OCOOCHHOCTSIX KICTKH, OpraHW3Ma, IOMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHUAX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTUH, MPUKIAIHBIX acTeKTaX OMOJOTHYeCcKUX 3HaHuM. s
pa3BUTUS M TOAJEp)KaHUS MHTepeca OOy4yalouuxcs K OHMOJOrMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETHUECKOIO0 MAaTEpHaa B COJEPKAHUM IPOrPaMMBbl
o OMOJIOTHM TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM WHOW oOjacTh OWOJOTUM, BKIAJIOM OTEUECTBEHHBIX M 3apyOEKHBIX
YYEHBIX B PEIICHUE BaXKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.

Lenps n3yuenus yueOHoro npeamera «buosorus» Ha yriayOJ€HHOM ypOBHE —
OBJIaJICHUE  OOYyYalOUIMMHUCS  3HaHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAJIbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ TPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM MHTEpECa K ONMpPEeAeNIEHHON 00sacTu
po(ecCUOHaNBHON JIeATETbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTikeHnne TienM W3ydeHUs ydeOHoro mnpenMera «buomorwms» Ha
yry0aEHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIIUX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSIX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX H
NIPaBWJIaX, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MUPA; O
CTPOCHUHU, MHOT0OOpa3uh W OCOOCHHOCTSIX OHMOJOTHYCCKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJISIIUs, BUI, OMOreoIeHo3, onocdepa); 0 BIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYarOIIMUXCA C METOJAMH TO3HAHHWS >KHBOW IPUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTMYCCKUX HAayK (MOJICKYJISPHOW W
KJICTOYHON OWOJOTUH, HOMOPHOJIOTMU U OHOJIOTMH Ppa3BUTHS, TCHETHKU U
CCJICKIIMY, OWOTCXHOJIOTMU M CHHTETUYCCKON OWOJIOTMH, TajJCOHTOJIOTHH,
DKOJIOTHMH);  METOJaMH  CaMOCTOSITCIBHOTO  TPOBEJACHUS  OMOJOTHYCCKUX
UCClIeIOBaHN B JabopaTtopuu W B mpupoje (HaOoJIeHHWE, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIIAZICHHE OOYYAIOUIUMUCS  YMECHHSIMH: CaMOCTOSITENIBHO  HaXOJUTh,
aHAJIM3UPOBATh M HCIIOJIb30BaTh OHMOJIOTHMUYECKYI0 HH(OPMAIINIO; IT0JIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEW M CHUMBOIIMKOHN; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHWOJOTUM U COIHMAIBLHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH MH(EKIIMOHHBIX 3a00JICBaHMM, MpaBWiIa MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKH3HEICATEIHPHOCTA B YPE3BBIUYAWHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYAIOIMIMXCS WHTEUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIlecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSIMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIEeMaMU, METOOJIOTHEH
OMOTIOTUYECKOTO WCCJIeIOBAHMSI, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a71a4, MOACIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCTIUTAaHUE Y OOYYarOMINXCS IEHHOCTHOTO OTHOIICHUS K KUBOUM MPUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00BhEKTaM H SIBJICHHSIM; (DOPMHUPOBAHUE IKOJIOTUIECKOM,



TCHETHYECKOW TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEACHHS B  TPHUPOJE;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpereHre  OOyYarOIIMMHUCA  KOMIETEHTHOCTH B  PallMOHAIBHOM
MIPUPOJIONONIB30BAHUMN  (COOJIO/ICHUE TMpPaBUJI TOBEJACHUS B MPUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOIO 3J10POBBS U 3[10POBbS
OKpYyXXaromux Jrojeid  (coOmomeHuss Mep npoduiakTUKU — 3a00JIeBaHUM,
oOecrnieueHrne 0€30MacCHOCTH JKU3HENCATEIBbHOCTH B YPE3BBIUAHHBIX CHUTYAIHSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJH30BAHHS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HMU;

CO3/IaHM€  yCIOBHWM  JUIsi ~ OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3oBaTeIbHOM TPAEKTOPHUH, crocoOCTByOIIEH
nocieaymomeMy mnpodecCuOHaTbHOMY CaMOOIPEAENICEHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTSIMU PETHOHA.

OO611ee 4McI0 YacoB, OTBEJICHHBIX HA M3y4eHHE OMOJOTUM HA YIIIYOJICHHOM
YpOBHE cpeliHero obiiero odpazoBanus, cocraisieT 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEICTB OOYUEHHUs] OUOJIOTHUU
OCYIIECTBIISIETCS C Y4ETOM Crelu(UKH €ro CONIep)KaHWs W HAIPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJIOTMYECKOr0 O0pa3oBaHUsT B  OpPraHU3alUSIX CPEIHEro
npo(deccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeNnbHBIM yCIIOBUEM MTPU 00YUEHUN OMOJIOTUU HA YI1yOJIEHHOM YPOBHE
ABJIIETCS TPOBEJEHUE JTAa0OpPaTOPHBIX U MPaKTHUYECKUX paboT. Takxke ydactue
0oOy4JaromuXcs B BBHITOJTHEHUH MPOEKTHBIX U Y4eOHO-UCCIIeI0BATEIbCKUX PaloT,
TEMaTUKa KOTOPBIX OINpEAENAeTCS YYUTEeIeM Ha OCHOBE  HMMEIOIIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxanue MporpamMMbl, BBIJICICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. Buosiorus kak Hayka

CoBpemeHnHasi Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTUS
Ouoniornu.  buonornueckue HaykM M HU3ydyaeMmble  HMHU  MPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAY4YHbIE HCCIECAOBAHUS B
OMOJIOTHH.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YeJIOBEKAa: MEIMUIMHE, CEJIbCKOM XO34iCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /I. K. benses.

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

Tema 2. 7KuBble cUCTeMbI H X H3y4YeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M LEIOCTHOCTD,
CIOKHOCTb M YIHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHHU3allMs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMyd >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, 9KOCHUCTEMHBIHN
(bmoreoneHoTHyeckmii), OwmochepHsiii. Ilpomeccel, mpoHCcXOAANIMEe B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKKU >KWUBOTO. JKW3HB Kak QopMma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuyenue xuBbIX cucteM. MeTonsl Ouonormueckoil Hayku. HaOmronmenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHan3. [IoHsTHE O 3aBUCMMOM 1
He3aBUCUMOW mniepeMeHHOU. IInanumpoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runore3a. [lonarue BBIOOPKH M €€ HOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OlLEHKAa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHWs pe3yabTaToB »HKcnepuMmeHta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE NpPHU3HAKH >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOM MAaTepun», «YPOBHU OPraHU3ALMM KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEUECKOro opraHuszMa», «buoreonenos», «buochepar, «Metomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  J1abopaTopHoe  O0OpyAOBaHUE  JJIi  MPOBEICHUS
HaOJIOICHUM, U3MEPEHUI, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHME pPA3IUYHBIX METOAOB IpHU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. Buonorus KJieTKku

Knerka — cTpykTypHO-QYHKIMOHaIbHAs eAuHUIA KuBoro. Mcropus
OoTKpbITUs KIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHbIC TOJIOXKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Meronpl  MOJIEKYJSIpHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOMUS,
xpomatorpadus, eKTpodhope3, METOJ MEYEHBIX aToMOB, Au(depeHInaIbHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue Qukcuposanmbix
K1emok. DNEeKTpOHHasi MUKpockonus. Kougokanvnaa muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llIneiinen, P. Bupxos, K. M.
bap.

Tabnuiel 1 cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBI MUKPOCKOI,
«HcTopust pa3BUTHS METOJIOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuueckass padora «l3ydueHue METOJAOB KJICTOYHOW OHOJIOTHHU
(xpomarorpadus, anexrpodopes, muddepeHnuaIbHOEe EHTPUDYTHPOBAHUE,
[TLP)».

Tema 4. Xumudeckasi opranu3anus KJIeTKH

XUMUYECKUA COCTaB KIETKH. Makpo-, MHUKpPO- U YJIBTPAaMHUKPOAIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPUTEINs, peareHTa, y4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BEIIECTBA KIIETKH, X OHOJOrHYecKas
poJib. POsIb KATHOHOB M AaHWOHOB B KJIETKE.

Oprannueckne BemlecTBa KJIETKH. buosornueckue mnonumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl O0enkoBO Mosekyinbl. [lepBudnas
CTpYKTypa Oenka, MeNnTUIHas CBA3b. BTopuuHas, TpeTUYHAsl, YETBEPTHUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukamnusi  O€JKOB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, UCaxXapyibl, OJIMTOCAXapHUabl U MOJTHCAXAPUIBI.
O6mmii 1aH CTpoeHHs U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-rUApPOdoOHBIE cBOMCTBA. Kinaccudukanus 1unuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKHU, cTepouabl. buonormyeckue GyHKIHH
munuaoB. O0me cBoiCcTBa OMOJOTUYECKUX MEMOpaH — TEKy4eCTbh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossle kucnotel. JJHK um PHK. CrpoeHne HyKIE€HHOBBIX KHCIOT.
Hyxneotunsl. Ilpunmun kommiementapuoctu. [IpaBuwino UYapradda. Ctpykrypa
JIHK — nBoiinas cnimpans. Mectonaxoxaenue u ouonornueckue pynkiuu JJTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIEHHbIE TIEPEHOCYUKHU, UX (DYHKIIMH B
knetke. Jpyeue nykneosuompugocgpamoer (HT®D). CexBenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoyiorusi: OMOXUMHUYECKHEe U OMO(PU3HUECKHE HCCIEIOBAHUS
cocTaBa W TNPOCTPAHCTBEHHOM CTPYKTYphl OMOMONeKyl. Moodenupoganue
CMpPYKmMypul U QYHKYUti 6UOMONEKYI U ux Komniekcos. KomnviomepHuitl ousaun u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoncTpanuu

[Toptpetsr: JI. [lomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Juarpammbl:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIEY.

Tabmuuer u cxembl: «llepuoanueckas TabivIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpPraHu3MoB», «CTpoOeHHE
MoJIeKybl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBooBy, «CTpoeHue Mojiekyd JaunuaoB», «HyKIeMHOBbIE KHUCIOTHDY,
«Ctpoenue mosiekysibl ATD».

O6opynoBaHue: XUMUYECKas ocya u 000pyI0BaHuE.

JlabopaTopHas pa6ora «O0HapyKeHHE OCIIKOB C TTOMOIIbIO KAYeCTBEHHBIX
peaKumn.

JlabGopaTopHas padora  «MccnenoBanue HYKJICUHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenune U QyHKINH KJIETKH

Tunbl KJIETOK: OJyKapuoTHueckass U mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00PAa30BaHMSI KICTKH.



Crpoenue npokapruoTuueckoi kiaeTku. Kiierounas creHka Oaktepuii U apxeil.
OcoOEHHOCTH CTpPOEHUS TeTepoTpodHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (YHKIMOHUPOBAaHUE YKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCcOpT BELIECTB Yepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCHUBHbBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTuBHbIM TpaHcnopT). llomynponunaemocts MeMOpansl. PabGorta Hatpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (paromuTo3. Dk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

[utomnasma. [uto3omne. [{utockener. JBukenue nuromniaasmbel. OpraHouibl
kiaeTkd. OJnHOMeMOpaHHBIE OpraHouibl KJIETKU: JHJOIUIa3MaTHYecKas CeTb
(BIIC), anmapart I'onbaxu, JIM30COMBI, UX CTpoeHHE M (QYHKIMHU. B3auMocsssb
OJIHOMEMOpPAaHHBIX OPraHOUAOB KIeTKH. CTpoeHHe TpaHyISIPHOTO PETHKYIyMa.
Mexanuzm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBopUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [magkuii  (arpaHyssipHbIA)  9HIOIUIA3MATHYECKUN
petukynym. CekpetopHas QyHkius anmnapata [onbmxu. Moougurkayus 6enkos
annapame [onvoocu. Copmuposka bOenxoe 6 annapame Ionvoicu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosnu pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMABl  KJIETKA:  MHTOXOHIAPUH,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue ¥ (QyHKIIMM MHUTOXOHAPUM W T1actui. llepBuunbie,
BTOPUYHBIE U  CJOXKHBIE  TUIACTUAB  (POTOCHUHTE3UPYIOMIMX  DYKaApHOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTkd CTpoeHHe U (YHKIMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompl. IIpomesicymounvie Qunamenme.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIlIEYHBIE  KIIETKH.
Axmunosvie KOMHOHeHMbl HeMbluleyHblx Kiemok. Muxporpyo6ouku. Kierounsiii
neHtp. CrTpoeHHe U [BWXKEHHE JKTYTHMKOB M pPEeCHHYeK. MUKpoTpyOoUuKu
nuToriasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpoguiamermamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. O6osouka sigpa, XpOMATHH, KapHOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynakiuu. SAnepueiit  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpOMOCOM B UHTEp(azHOM spe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010uKu 6 mumose. SoepHuvlil
Mpancnopm.

Kiterounsle BknroyeHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpets: K.C. Mepexkosckui, JI. Maprymnuc.

Tabmuier 1 cxembl: «CTpOCHHE DYKAPHUOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkn», «CTpoeHHE  pacTUTENbHOW  KIeTKu», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO0opyoBaHHe: CBETOBOW MHKPOCKOII, MHUKPONIpENApaThl pPaCTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass pabora «/3yuyeHue CTPOCHUS KIETOK Pa3IMYHBIX
OpPTaHHU3MOBY.

IIpakTnuyeckas padora «l/3ydyeHue cBONCTB KJIETOUHON MEMOpaHBD.

JlabopaTopHas paGora «JVcciemoBaHue masmoiiv3a W JEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  OBWIKEHUS  IMTOIIAa3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. OOMeH BelecTB U NMpeBpallleHNe JHEPTHN B KJIETKe

AcCUMUIATINS M JUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabom3mMa. Tumbsl oOMeHa
BEIICCTB: aBTOTPO(HBIM M TeTEPOTPODHBIA. YUacTUe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreTnyeckoe obecrneueHue KiIeTku: mpepamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATUBHBIM XapaKTep PpPEaKIUi KJICTOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBOMCTBA M MEXaHWU3M JICHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuyHBII CHUHTE3 OpPraHUYECKHX BEHIECTB B KieTke. DOTOCUHTES.
AHoKcuceHHbI U OKcueeHHbll omocunme3 y obaxmepuii. Ceemocobuparowue
nUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poiab XJI0poIIacToB B IMpoliecce
dboTocunTe3a. CreroBas u TeMHOBas da3pl. Pomoovixanue, Cz., Ca. u CAM-munol
gomocunmesa. 1lpogyKTUBHOCTH (oTOocHHTE3a. BiusHue pa3auvHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKUE OaKTepuu, >Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHHs M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl DHEPreTUYECKOro oOMeHa.
[ToaroToBUTENBHBIN ATAI. | TUKOIU3 — OECKUCIOPOTHOE PACIICIIIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. PO MUTOXOHAPUM B
mporieccax Ouonorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Inepeus membparHozo epaduenma npomoros. Cunmes



ATD: paboma npomonunou ATD-cummaszwvi. IlpeumyniectBa a’poOHOr0 MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckui, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 0OMen», «bruocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHUE JUIsl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnasi  paGora  «/3ydyeHHe  KaTaJUTUYECKON  aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopnass pabGora «M3yueHne (EpMEHTATUBHOIO PACHICTUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHue mpoleccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHeHHE ITPOIIECCOB OPOKEHUS U JbIXaHUS.

Tema 7. HaciienctBenHasi uHpopManus U peajn3amnus eé B KiIeTKe

Peakniuu matpuyHoro cuHtesa. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKITUIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiu. I eneTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpuniuns
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.
Tpancmsius u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTtese Genka.
VYcnoBust OuocunTeza Oenka. KoawpoBanue amuHokucior. Ponbs pubocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKAapUOT U 3YKapHOT. Peryisiius akTUBHOCTHM T€HOB y NpokapuoT. ['mmote3a
onepoHa (®. XKako0, XX. Mano). Moznexynsapnvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycel — Hekierounsie (OpPMBI KU3HU U O0IUraTHbie mapa3utbl. CTpoeHue
MPOCTHIX U CJIOXHBIX BHPYCOB, PETPOBUPYCOB, OakTepuoharoB. KuzHeHHbIU YUK
JIHK-cooepocawux  supycos, PHK-cooepaxcawux eupycos, baxmepuogpacos.
Obpamnas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a00neBanus 4yenoBeka, »kMBOTHbIX, pactenuit. CIIN/, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

buoungopmamura: unmespayua u ananuz donrvuux maccusos («bigdatay)
CMPYKMYPHLIX buonocuueckux oanHvix. Hanomexunonoeuu 6 buonocuu u meouyume.
Ilpoepammupyemvole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKapcma.



JdemoHCcTpanuu

IToptpersr: H. K. Konsnos, J[. . BaHOBCKUI.

Tabmuuel u cxembl: «buocunres Oenka», «l'eneTnyeckuid koa», «Bupycem,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIEIIN BUPYCa».

Tema 8. /Ku3HeHHbII HMKJI KIETKH

Knerounslii 1uki, ero mnepuoabl W perynsuusa. Wurepdaza U MuUTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B uHTepdasze. [loAroToBka KIETKH K
nenenuto.  I[Ipecunretnueckuii  (MOCTMUTOTHYECKHM),  CHUHTCTHUYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JJHK — perumkanms. Ilpunuuns! permmmkanuu JIHK:
KOMIUIEMEHTApPHOCTh,  MTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTHUNAPAJIIEIbHOCTb.
Mexanusm perummkauuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUmiougHbell u
rariouaHbld - Habopsl  XxpoMocoMm. ['oMonorumunbie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue knetkn — wMuTo3. Craguu MHTO3a M MNPOUCXOIAIIME B HHUX

npoiiecchl. Tumbl MmuTo3a. KaproknHes u nuTokuHEe3. buonornueckoe 3HauCHHE
MUTO3a.

Perynsiuus mMuTOTHMYECKOro IMKIA KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHAlIbHAas TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
K1emKka» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpauuu

Tabmumpl U cxeMbl: «OKW3HEHHBIM ITUKI KIETKH», «Mwutosdy», «CTpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KIETKAX
KOpEUIKa JIyKay.

JlaGopaTopHhas padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHas padora «Habmronenne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u pyHKIMHA OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOCHHOCTH  CTPOEHUST U JKU3HENESITEIBHOCTH  OJHOKJICTOYHBIX
opraHu3mMoB. bakrtepum, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHWanbHbIe OpraHU3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumel pacTUTENBHBIX TKaHeil: oOpa3oBarenbHasd,
MOKPOBHAsI, TMPOBOAsAIIAs, OCHOBHas, MexaHuWuyeckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: 3MUTEIUAIbHASA,
COCIMHUTEbHAsA, MbIlIeyHasi, HepBHasg. OCOOCHHOCTH CTpOeHUs, (YHKIUUA U
pacMoJIOXKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. Ckenerbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrWe  OpraHu3moB.  JIBMIJKEHME  OJIHOKJIETOYHBIX  OpPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, pEeCHHUYHOE. J[BMKEHHWE MHOTOKJIETOYHBIX PACTCHUM:
TPONMU3MBI U HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKa:
MbIlIeyHas cucreMa. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Ilormomenue BOABI, YIJIEKUCIOTO Ta3a W
MHUHEPAJIBbHBIX BELIECTB pacTeHUsAMU. [IuTaHue KUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKJIIETOYHOE MNUIleBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIENBI
NUIIEBAPUTEIBHOIO TpakTa. IlumesBapurenbHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBoTHBIX. [{uddy3us
ra3oB Uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeapHas HOBEPXHOCTD.
XKabeprnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MIeKkonuTaromux. Perymnsmus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJTIOMHUOHHBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosuu. Opranbsl BbiaeneHus. OuibTpanus,
CeKpelrsi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl pabOThl OPTaHOB BBIJEICHUS.
CBs3b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIJICIIUTENILHOM cCUCTeMaMHt. Briienenue y



MMO3BOHOYHBIX JKMBOTHBIX W 4enoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y Opranu3moB. 3alldTa y OJHOKIETOYHBIX OpraHu3sMoB. Croopsl
OakTepuii M UUCTHI MPOCTEHIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MpPOW3BOJHBIC.
3ammura opraHu3Ma ot OosnesHeil. UMMmyHHas cuctema uenoBeka. KieTouHslil u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXI€HHbIH M NpuoOOpeTEéHHBIN crnennuuuecKkuit
UMMyHHUTET. Teopusi KjIoHalnbHO-cesnekTUBHOro ummynutera (I1. Dpmaux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBhnas cucrema u pediaekropHas peryisius y KUBOTHBIX. HepBHas
cUCTEMA U €€ OTIEJbl. DBOJIOLNOHHOE YCIOKHEHNUE CTPOEHUS HEPBHOU CUCTEMBI
y KUBOTHBIX. OTIEnbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas peryisanus U SHAOKPUHHAs CHUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlecTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW M SHIOKPUHHOW cucTeM. [ unoTtanamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuuelr u cxeMbl: «OIHOKJIETOYHBIE BOAOPOCTH», «MHOTOKIECTOYHBIC
Bogopociny, «bakrepum», «lIpocreiimmue», «OpraHbl IBETKOBBIX PAaCTECHUN»,
«CucrteMbl  OpPraHOB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «TkaHu pacteHuit», «KopHeBble cucteMbl», «CTpoeHHE CTEOIsI»,
«CTpoeHHEe JTUCTOBOM IUIACTUHKN», «TKaHU >KUBOTHBIX», «CKENeT 4YelIOBEeKay,
«IInmeBapurensHas  cucrema», «KpoBeHocHas  cucreMa», «/lpIxarenbHas
CUCTEMAY, «HepBnas CUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAaY,
«BpigenutenbHas cucremay, «HIOKPUHHAS cucTteMa», «CTpOEHHUE MBI,
«AMMyHUTETY, «Ku111e4HononoCcTHeIeY, «CxeMa  mNHUTaHUA  PACTCHUI»,
«KpoBeHOCHBIE ~ CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THAPBI»,
«Ctpoenue mianapun», «BHyTpeHHee cTpoeHue A0KIeBoro uepss», «HepBHas
cucreMa pbeio», «HepBHas cucrema asarymku», «HepBHas — cuctema
npecMmeikaromuxcsa»,  «HepBHas  cucrema  nTun», «HepBHag — cucrema
MIekonuraroumxy», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKICTOYHBIX
OpraHHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, WIJIOKOXHX, KUBBIE AK3EMIUIAPbl KOMHATHBIX pACTeHUM, repOapuu
pacTeHUl pa3HBIX OTNENOB, BJIAXHbIE MpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CIMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIUU MOYBEHHOTO M BO3IYIITHOTO MUTAHUS PACTECHUH,
pacuierieHus KpaxMala U 0elIKoB MoJ 1elcTBUEM (GEepMEHTOB, 000PYAOBaHHUE AJIS
JIEMOHCTPALMH OIBITOB MO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXAaHU3Ma
JIbIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHue opraHoB IIBETKOBOTO PACTEHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHUsI OPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTMBHOE) U
nojoBoe. Buasl  OGecnosoro  pa3MHOXKEHHS:  MOYKOBAHHE,  CIOPYJISLHUA,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. I[lonoBbie KneTku, wiau rameTbl. Mehos. Craguu
Mmenosa. [IoBenenne xpomocoM B Meniose. Kpoccunrosep. buonornueckuii cMbICI
Melo3a M TO0JIOBOro mpolecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiiieBoe pazButue. I'ameTorenes y ;kMBOTHBIX. [10y10BBIE KENE3bI.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KIEeTOK. CriepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOopeHne W AMOPHOHAIBHOE pPAa3BUTHE IKUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Craaum >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [pobnenwe. Tumbl  apoOGienws.
Jlemepmunupoeannoe u HedepmuHuposaHwoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH APOOICHUS MIICKOIMTAIONINX. 3apOJBIIICBbIC JIMCTKH
(ractpynsinusi). 3akiiaika OpraHoB M TKaHEW U3 3apOBIIIEBIX TUCTKOB. B3anmuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiilia (dMOpUOHANIbHASA WHIYKIHUA).
3aknajgka TIUIaHA CTPOCHMSI KUBOTHOIO KaK pPE3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI T'eHOB. BrnusHue Ha SMOpPHUOHAIBHOE pPa3BUTHUE PATUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHbld nepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ meraMopdo3oM Yy O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHOJOrHYeckoe 3HA4Y€HUE MPSMOr0 U HEMNPSMOIo



pPa3BUTHUA, UX PACHpPOCTPAHEHHE B Mpupoje. TUnbl pocTa *KUBOTHBIX. DaKTOPHI
PErYJSIUU POCTa )KMUBOTHBIX U YesioBeka. CTaauu NOCTIMOPUOHAIBHOTO Pa3BUTHUS
y )KHUBOTHBIX U yesnoBeka. [lepronbl onTorenesa uenoseka. CrapeHne U CMEpPTh Kak
OMOJOrNYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuil. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM [HKJIe pacteHuil. OOpa3oBaHue cmop B Ipolecce MekHo3a.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OMNJI0OTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI peryJisiiiui OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpanuu

[Toptperst: C. I'. HaBammn, X. [lInemasn.

Tabmuupl u cxembl: «BeretaTuBHOE pa3MHOXeHUE», «TUIbl Oecnosoro
pa3MHOXEHUS», «Pa3MHOXKEHUE XJIaMUIOMOHaIbD», «Pa3MHOKEHHE O3BIIICHBI»,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
AUIEKIETKH U cnepmaro3ouga», «OCHOBHBIE CTaAuu OHTOreHesza», «lIpsMmoe u
HEempsiMoe pa3BuTHE», «Pa3BuTHe Mailckoro xyka», «Pa3BuTue capaHun»,
«Pa3BuTue nArymkm», «JlBoHHOE OIJIONOTBOPEHHE Yy ILIBETKOBBIX PAaCTCHUII,
«CTpoeHHE CEeMsIH OJHOJOJBHBIX U JIBYJOJBHBIX PACTEHUI», «KU3HEHHBIA LUKII
MOPCKOM  KamycTbl», <«OKW3HEHHBIM LHUKI MXa», <«KHW3HEHHBIM  LUKI
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpEnapaThl SIHIEKIETOK U
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «/3yueHune CTpOEHUs TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckasi padora «BrpisiBIIeHUE NPU3HAKOB CXOJCTBA 3apOJbIIIEh
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CrTpoeHHUE OpPraHOB pPAa3MHOMXEHHUS BBICIINX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE T€HETUYECKHUE MOHITUS U CUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUieJIbHbIE TEeHbI, aJlbTEPHATUBHBIE MPU3HAKH, JTOMHHAHTHBIM M pPEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTAsl IUHUS, TUOPUIBI, TEHOTHUI, (DEHOTHII.



OCHOBHbIE =~ METOJIbI ~ TEHETUKHU:  TUOPUIOJOTHYECKUM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
Basuwiios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckmii.

Tabnuiipl U cxembl: «MeToabl TeHETUKNY, «CXEMBbI CKPEIIIUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCJIEI0OBAHUIN.

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokoneHus. [Ipasuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclIeuieHUs NPU3HaKkoB. lluTonormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemuBanue. [I[poMexyTouHbI XapaKTep HACIEA0BaHUS.
Pacmiennenne npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpeniuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBUCUMOT0
HAcJEeJOBaHUsA  IPU3HAKOB. [Mutonornueckue  OCHOBBI  JUTUOPUIHOTO
CKpELLMBAHUS.

Cuemniennoe HaclienoBanue npusHakoB. Paboter T. Moprana. CuernsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXAHU3M OIPEIENEHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TepOraMeTHbIN moJ. ['eHeTndeckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacienoBanue npu3HaKkoB, CUEIICHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrtema. [lmenoTponust — MHOKECTBEHHOE IEMCTBHUE
refa. MHOKECTBECHHBIM aJuieau3M. BisanMopaencTBHe HeaUICIbHBIX T'E€HOB.
KomnnementapHocts. Onuctas. [loaumepus.

['eHeTndecknii KOHTPOJb Pa3BUTUS PACTEHUW, JKMUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTUYECKHX IMPOIIECCOB, TMOBEJACHUS W KOTHUTHBHBIX (DYHKIIHIA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Tapa3uT» U «XO35MH — MHKpoOMom». ['eHeTHdeckue acmeKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemMoHcTpauMu

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

Tabnuter u cxemsr: «IlepBbIil 1 BTOpOit 3akOoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHaIM3UpYROLIEEe CKpemuBaHue», «HemomHoe noMHUHUpOBaHHE,
«CuerjieHHOe HacleIoBaHUEe NPU3HAKOB Yy aApo3oduiby, «['eHeThka monay,



«Kapuotun uyenoBeka», «Kapuotun apozodunsi», «KapuoTun nOTULBD,
«MHOXECTBEHHBIH aJlJIeIN3M», « B3anMoaencTBue reHOBY.

O6GopynoBaHue: MOJEIb JJi1 JEMOHCTpAlldd 3aKOHOB €IWHO00pa3us
TUOPHUIOB TIEPBOTO TMOKOJICHUS W PACIICIUICHUS MPU3HAKOB, MOJCNIb IS
JEMOHCTpAllMd 3aKOHAa HE3aBUCHUMOIO HACIEIOBaHUS NPU3HAKOB, MOJIENb JJIs
JEMOHCTPAllMd CLEIUICHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas pabGora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTuueckass  padora  «/3yuenue  pe3ynbTaTOB  JTUTUOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJIWYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukaniuoHHass HM3MEHYMBOCTh. Ponb  cpeasl B (OpMUPOBAHUU
MoAUGUKAITMOHHON M3MEeHUYMBOCTH. Hopma peakumu npuszHaka. BapuarnmoHHBIHM
psin u BapuanmonHas kpubas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHUYHUBOCTH.

I'eHoTunuueckas u3MeHYMBOCTb. CBONMCTBA NT€HOTUIIMYECKON M3MEHUYUBOCTH.
Bupl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASI.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 W TMOJOBOM TpoIlecC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYHMBOCTH B CO3JaHUH
TEHETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYIUMPOBAHHBIE MYyTaluu. SaepHble U
nUToIIa3MaTuyeckue Myrtanuu. CoMaTH4ecKue W TMOJIOBble MyTauuu. [IpuduHbI
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BJIMIHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PsJIOB B
HacnencTeeHHo m3MmeHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHUMBOCTH U
HAaCJIEJICTBEHHOCT.

Dnueenemuxa u INUSEHOMUKA, pPOIb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKO8 ) OPSAHUMOS.

JdemMoHcTpauMu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl wm  cxembl: «Buabl HW3MEeHYHUBOCTHY, «MoauduKarmoHHAS
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Metio3»,
«OnnongoTBopeHuey, «I'eHeTUUeCKUEe 3a00JI€BaHMS YeIOBEKay», « BUIbl MyTaiiuii».



O6opynoBaHue: *UBbIE M repOapHbIE 3K3EMIUIAPbl KOMHATHBIX PAaCTEHUM,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHas pabora «HccrmenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW M3MEHUUBOCTH. llocTpoeHne BapuallMOHHOTO psijga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y Jpo3oduiibl  (Ha  TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuotun uenoBeka. MexayHapoaHass mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHMSl TEHETHKM  YEJOBEKa: TIeHEeaJlorM4ecKuid,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMenHoe ONpeIeNICHNE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCII€ C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YelIOBeKa. [ eHHbIE U XPOMOCOMHBIE
0one3HM uyenoBeKka. boJe3HW C HaCEICTBEHHOM MPeapacrioioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU T€HETUUECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCyJbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [IOHATHE «T€HETUUYECKOro rpy3a». DTUYECKUE aCMEeKThl UCCIEIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (QakTOpbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MUecKOMy U XUMHUYECKOMY 3arps3HEHHUIO OKpyxatoiei cpenbl. ['eHeTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoncTpanuu

Tabmumper u cxemsl: «Kapuotun yenoBekay, «MeToapl U3yYeHUS T€HETUKHU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATU3 POJOCIOBHOM.

Tema 15. Cesiekuusi Opranu3mMoB

JlomecTuKamusi U CEJeKUUA. 3apOXKICHHE CEJNeKUMH U JOMECTUKAIUU.
Vuenue H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHuW. Pojip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#xuBOTHbIX. CopT, mOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKHUX PSJAOB B
HaciaenacTBeHHOM wm3MeHumBocth H. WM. BasujoBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUH. HUcnwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUITY ¢ momotIbio aHanm3a JJHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannOHHBIN U XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTalMld Yy KyJBbTYPHBIX



¢opMm opranu3moB. lcmnonp30BaHME TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK 111 momydeHus: nCX0AHOro Marepuaia Jjis CeIeKLUH.

[lomyuyenue MIOJINTUIOUOB. BryTtpuBnaosas rudpuan3anus.
bnuszkoponcTBeHHOE — cKpemiuMBaHue, WM uHOpuauHr.  HeponcTBeHnHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuausaunus. [Ipeogonenue Oecruioaus
MEXBUJOBBIX THOPUAOB. JOCTHKEHUS CENEKUMU PACTEHUI U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHue M U3y4EHUE N'EHETHUECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JMKAX  pOJMYed NI CO3JaHMsl  HOBBIX COPTOB U THOPHUAOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU PecypPCamu CenibCKOXO03AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBLX
8 Yessax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpersr: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuel u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEICTBEHHOW H3MEHYHMBOCTH,
«Metopsl cenekiuny, «OtnanéHHas ruopuanzanus», «MyrareHesy.

JlabopaTopHas padora «3yueHrue coOpToB KyJIbTYpPHBIX PACTEHUIN U MTOPOJT
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/M3yueHre METOIOB CEJICKIIMU PACTEHUM».

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHDKEHHUSI CEJICKIIMM PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN YyYacTOK, B TEIUIMYHOE XO3SHCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. BuoTexHos10rusi U CHHTETHYECKAasi OUOJIOTHS

OOBbeKThl, HUCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpanumonHas
OMOTeXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOLIUEC B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas mnxkeHepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU WU
KUBOTHBIX. Kpuobanku. Comatuueckas ruOpuan3alus W COMAaTUYECKUU
sMOpuorene3. Mcrnonb30BaHUE TamiouoB B CEICKUUU pacTeHuil. [lomyuenue
MOHOKNOHANbHBIX aHnmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHbBIX
anmumen 6 Meouyure. VICKYCCTBEHHOE OIUIOJIOTBOpEHUE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAaHHME JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu 0300po8IeHus, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHOZ20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOCOMHasi W TE€HHasg WHKEHepHs. VICKyCCTBEHHBI CHHTE3 I€Ha U
koHcTpyupoBanue pexkomouHantubix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIoCT>KEHUST M NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHUM.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas nugponas meauuuna. [1LP-
JIUarHocTuka. MeTaOoJIOMHBIM aHanu3, TEHOLEHTPUYECKH aHanu3 MpoTeoma
YeJoBeKa JJISI OLUEHKH COCTOSIHHS €ro 310poBbs. MCNOIb30BaHHWE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-Oumoumkenepus mig  pa3paboOTKu
(GyHIaMEHTaTbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHUs KOMIUIEKCHBIX
TKaHEeW COYETaHHMEM TEXHOJOTUU TPEXMEPHOro OMONMpHHTHHra U ckad@oiaguHra
JUISL pELICHUS 3a7a4 EPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, yctaHoBieHHe MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkimonupoBanust PHK-cogepskanux BHUpYyCOB, BBI3BIBAIOLIUX 0COO0 OMAacHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabnuiel u cxemsbl: «/cnoap30BaHrEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IpOU3BOACTBEY, «KieTounas nunxkenepusn», «l eHHas HHXECHEPUS».

JlabopaTopHas pa6ora «3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuueckas padora «llomyyeHue MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi  «buoTexHONMOrMsI — BaKHEHIIas MPOW3BOAUTEIbHAS —CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaeHue W pa3BUTHE IBOJIOLUHOHHLIX TPEACTABJIEHUH B
Ouosioruu

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbuiki BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIB>KyIIME CUIIBI 3BOJIIOIMH BUIOB 10 Y. /lapBUHY (BbICOKass HHTEHCUBHOCTh
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Teopuu dBomonuu (CTI). HeltpanbHas
Teopuss sBomonuu. CoBpeMeHHass JBOJIIOLMOHHAs  OWOJOrvs. 3HayeHue
ABOJIIOIIMOHHON T€OPUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHCcTpanuu

IHoptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonzgeitn, /. K.
benses.

Tabmuupl u cxemsl: «Cucrema xuBoil npupoasl (mo K. Jlunuerwo)y,
«Jlectnuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapiipyra myremectsust Y. Japsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponabl romybeit», «MHOroobpasme KylabTypHBIX (opM
KammycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIICHMSI JBIXKYIIUX CHJ SBOJIOLHUI,
«OCHOBHBIE MMOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. Mukpo3BoJIIOLNS U €€ pe3yJbTaThl

[Tonynsauust Kak 3JeMEHTapHas eAUHUIA 3BOJIOIKUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOrOo pa3HooOpa3usi U CTPYKTYphl mnomyisuui. M3menenue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE DBOJIOIUOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHIIBI) 3BOJIOLMH. MyTalmoHHBINA
npouiecc. KomOuHatuBHas wu3MeHUYHMBOCTh. [lpelid reHoB — ciydaiiHbie
HEHANPaBJIICHHbIE M3MEHEHMUsS 4YacToT ajiened B nonymsanuax. Oddexr
ocHOBatensl. Jgpgexkm Oymvirounoco eopaviuwika. CHuUdCeHUe 2eHemuuecKko2o
pasnoobpasusn: npuyunsl u cireocmeus. Ilposenenue sgpgpexma Opetigha 2eros 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpamuu.  M3omAmuMs  MOMYIISIINAN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomOnuUd. DopMEI
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIHWHA, CTAaOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3nukHOBeHHME — mpUCHOCOONEHW y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsr nmpucnocobieHnid y OpraHu3MoB: MOP(OIOTHIECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJIOIMK. M3onsiuust — kiatoueBoil Qakrtop BupgooOpaszoBanud. Ilytu u
CITIOCOOBI BHUJ1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KO0JIOTHYECKOE), «MTHOBEHHOEY (monuIIOUU3aMSA,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHMS OMOJIOTHYECKOTO Pa3HOO0Pa3Hsl.

Ponp »BomonMoHHOW OWonorMM B pa3pabOTKE HAyYHBIX METOJO0B
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIONMS U KOJBOJIOIMS Mapa3suTOB U UX
x03sieB. Mexanu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanuu

[Toptpetsl: C. C. YUerBepukos, J. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsnnonHas
CTPYKTypa Bula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CUJIBI 3BOJIOLUNY, «DKOJOTHUECKasT U30JALMS MOMYJISUUNA CEBAaHCKON (openny,
«'eorpadmyeckass M3OMALMS ~ JUCTBEHHUIBI CUOUPCKOM W JIMCTBEHHUILIBI
naypckoi», «[lomynsiroHHbIe BOJIHBI YHUCIEHHOCTH XHUIIHUKOB U KepTB», «Cxema
JEHUCTBUSL €CTECTBEHHOTOo 0TOOpa», «®PopMbl OOpbOBI 3a CyIIECTBOBAaHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBble uckomnaemoiey, «[lokpoBuTeIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnatomnias OKpacka ’KUBOTHBIX,
«Dusnonoruueckue anantauum», <«llpucnocoOreHHOCT OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buabl-nBoitHukN», «CTpyKTypa BUIA B
npupoae», «CrocoObl BuaooOpazoBanus», «l'eorpaduyeckoe BHUI000pa3zoBaHUE
TPEX BHUIOB JAHIBIIIEH», «IKOJIOTMUYECKOEe BUI000pA30BaHUE BUJIOB CHUHUIDY,
«[Tonurmonasl pacTeHuii», «KamycTHO-penedHblid THOPUT.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHI] 1
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJIM3KUX BHUAOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABIeHHE W3MEHYHMBOCTH Yy OCOOEH OJHOTO
BHUI».

JlabopaTtopHass  pabGora  «IIpucmocoOiieHMs  OPraHM3MOB H  HX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHeHHE BHIOB 1O MOP(OIOTHIESCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIUSA U €€ pe3yJIbTAThI

Meronbl  HM3ydeHUs  MakpolBoJOIMH. [lameoHTOIOrMYecKHe  METOJbI
u3ydyeHuss odBoiouuu. Ilepexomnbie @QopmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre meTonsl u3yueHus s3Bomonuu. CpaBHeHHE (IIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emnau. Buubi-
SHIEMHUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOJbl MU3yUEHHS
ABOMIONMH. ['€HEeTHYeCKre MEXaHU3Mbl HBOJIIOLUM OHTOT€HE3a U TMOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJOTMYHBIE W  AHAJIOTUYHBIE  OpraHbl.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJEKyISIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTEeMaTUYeCKHE  METOJbl  HU3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIbI TOCTPOEHUsI (UIOTCHETHUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U IBOJIIOIIUSI TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuia) dBOJIONUU. [Ipunyun cmenwvl QyHKyUi.
HeobOpatumocTs »Bomtonuu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOLIHHL.

JdemoHcTpanuu

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

Tabmuipl U cxembl: «OUTOTCHETUYSCKUM P JIOMIAAN», «APXECONTEPHUKCY,
«3Bepo3yOnie  smiepel»,  «Crerouedanby, — «Punnodurtey,  «CemeHHBIE
NarnopoTHUKNY», «buoreorpadguyeckue 30HbI 3emau», «Jlpeid KOHTUHEHTOBY,
«PenmukThl», «HauanpHble CcTaguu SMOPUOHAIIBHOTO PAa3BUTHUSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJIOTHMYHBIE OpraHbly, «PyIuMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HaOOphl YEJIOBEKAa U IIHUMIIaH3e», «[ JaBHBIC
HaIPaBJICHUS SBOJIONHUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIMH, TepOapuu, MYJSKU HCKOMAEMbIX OCTATKOB
OpraHMW3MOB, MYJIS>KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue ¥ pa3BUTHE JKU3HU HA 3emuie

Hayunble THMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TIPEACTABICHUS O 3apOKICHUU KU3HHU (KPEaLlMOHHU3M).
['mnoTe3a NOCTOAHHOTO CaMO3apOKICHUS KU3HHU U €€ ONpOBEpKEHUE onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIHAM. [Inanerapnas
(reojoruyeckasi) dBOJIONMSA. XHMHYECKas OHBOMIONMS. AOWOTreHHBIH CHHTE3
OpraHuyeckux BemiecTB W3 Heopranuuyeckux. Omeir C. Mumepa u I'. IOpm.
OO6pazoBanue mnonmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. MU.
OmnapuHa, runoresa nepBu4HoOro OynboHa JIx. XonjaeitHa, reHeTUYeCcKasi TUIoTe3a
I'. Ménmnepa. PubGo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emun u metonbl €€ wu3ydeHus. lckomaemble opraHuyecKue
ocratku. ['eoxponomoruss u €€ wmeronbl. OTHOCUTENBbHAsT © aOCOIIOTHAS
reoXpoHoJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30Hbl, 3Pbl, IEPUOJIbI, FSTTOXH.



HavanpHble stambl OpraHudeckon 3BOJIOUMHU. llosBIEeHME W HIBOIIOLUSA
MEPBBIX KIETOK. DBOJIIONUS MeTaboyn3mMa. BO3HUKHOBEHUE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKH KaK aHAJIOr MEpPBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOUOreHes3). IBONIOLUOHHOE TPOUCXOKIECHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMU BbICHIMX pacTeHUH. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. l[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umMu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHHUM.

OcHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpuHiun xmodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U IEepUojaM: apxei, MpOTEPO30ii,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMarta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBUs U BIMSHUE HA ra30BbIi cOcTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3HUCHI mponuioro. IIpuunnsl n
CJIEACTBUSI MAacCOBBIX BbIMHUpaHUU. COBpEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, E€ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHmumnsl knaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpersi: @. Penn, JI. Cnannanuanuy, JI. [lacrep, U. . Meunukos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxeMbl: «Cxema omnbita @. Penny», «Cxema onwita JI. ITactepa mo
M3YUYEHHUIO CaMo3apoxaeHus Xu3Hm», «Cxema ombita C. Mumnepa, I'. Opwuy,
«JTanbl  HEOPraHWYECKOW  3BoNIOIUN»,  «['€OXpOHOJOTrMYecKas  IIKalay,
«HayvanbHble 3Tanbl OpraHuvdeckoi 3Boitonuny, «CxeMa 00pa30oBaHUSA FYKAPUOT
nytéM cumbOuorenesa», «Cucrema XHUBOM mpupoasl», «CTpoeHHe BHpyCay,
«Apomopdo3sl  pacteHui», «PurmOPUTBEY), «OTHOKIETOUYHBIE BOJOPOCII,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTUS MKUBOTHOIO
Mupa», «Apomopdosbl KUBOTHBIX», «lIpocreiimue», «KuUIIEUHOMOTOCTHBIEY,
«IInockue 4epBUY, «YneHucroHoruey, «PBIOBI®, «3eMHOBO/IHBICY,



«IIpecmbikaromuecs», «lItuus», «Mnekonuraromue», «Pa3BuTue XU3HU B
apXxeuckou spey, «Pa3BuTue JXU3HU B NIPOTEPO3OUCKON 3pey, «Pa3BuTue XU3HU B
MAJIE030UCKOU 3pey», «Pa3zBuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3zBuTue KHU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HbIX MCKOMAEMBIX, MYJSDKM OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas Jgab0opatopHas pabora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu mo u3ydeHunto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTMHEHUM B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONMUCAHME MCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne O0COOCHHOCTEW CTPOCHHS paCTEHUM
Pa3HBIX OTJICJIOBY.

IIpakTuueckas padora «M3yueHue ocOOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxo:xnaeHne 4eji0BeKa — AHTPOINOreHe3

Pa3znensl 1 3a1aun aHTponoaorur. MeTo 16l aHTPOIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUA O MPOUCXOKICHUM YeJoBeKa. PeaurnosHeie
B033peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

Cx0ACTBO YenoBEKA C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
Mopdosioruueckue, AMOPHOJIOTHYECKHE, (bU3H0IOT0-OMOXUMUUYECKHE,
noBefeHyeckre. OTINYMS YelIOBEKa OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHe rOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOU
CUCTEMBL.

JBuxyiue cuibl ((pakTopbl) aHTpOTOreHe3a: OUOJIOTHYECKUE, COIMATIBHEIE.
CooTHoIIeHNe OMOJIOTMYECKUX U COIIMATIBHBIX (DAKTOPOB B AHTPOTIOTCHE3E.

OcCHOBHBIE CTaJWM aHTPOIOTeHe3a. PaHHHME dYenoBeKOOOpa3Hbie O00E3bsHBI
(IPOKOHCYIIBI) ¥ paHHUE MTOHTUJIBI — OOIINE TIPEIKH YeT0BEKOOOpa3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE Mpeaku Jrojel. UenoBek yMenbli, repBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK NMpAMOXOIAIIMN W MEPBBIM BBIXOJ JIIOAEH
3a mpemensl  Adpukn. YenoBexk reumgenpOeprckuid  —  OOmMMIA  TIPENOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a ImpenenamMu AdQpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeKka. EcTecTBEHHBI OTOOp B MOMYJSALHIX
yesioBeka. MyTauuMoHHBIM mpouecc W nonumop¢usm. IlomynasinuoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOIO
YEJI0BEeKa.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuaibHas),  MOHTOJOWJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETE.
EnuncTtBo  uyenmoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH  pacU3MA.
[IprcnocoONEeHHOCTh YeJIOBeKa K pa3HbIM YCJIOBHUSM OKpY)KaroIIel cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapable  MeToAbl B ¢u3nueckod  (OMOIOrH4ecKoi)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAs  AHTPOINOJIOTHS M IMAJICOAHTPOIOJIOTHS
YEJIOBEUYECKUX NOMyJisaluil. buocouunanbHble MCCIEIOBAHUS NPUPOAbLI YEIOBEKA.
HccnenoBanne KOIBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuiel U cxembl: «MeToJIbl aHTPOTIOIOT UK, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKEJIeT 4YeloBeKa M CKEJeT IMIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «JIBUKYIIUE CUIIBI AHTPOIIOTEHE3A», « IBOJIFOLIUOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenblil», «YemoBek
IPAMOXOIAIINIY, «JleHncoBckuil yenoek» «Heannepranbupl», « KpoMaHbOHIIBD,
«IIpenku yenoBekay, « ITambl IBOJIIOLIMH YEIIOBEKay, «Pachl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEH, TMPeIMETOB  MaTepHAIbHOM
KyJIbTYphl TIPEIKOB dYeloBeKa, penpoiaykiuu (dororpadun) KapTuH C
MUA]OJIOTHYECKUMH ¢ OHOJICHCKUMH CHOKETaMU  MPOUCXOXKJICHHS 4YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJIEINb
yepera 4YejaoBeKa M Yepena I[IUMIAH3€, MOJENb KHCTHM YEJIOBEKAa WU KHUCTHU
LIMMITIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3yueHne OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K010rHUECKUX aJalTalllil YETTOBEKa.

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

3apokzieHne u pa3BuTHe dKojoruu B Tpynax A. ['ymGompara, K. @. Pynse,
H. A. CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumu
sKoJ0oruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHU:
NpUpoOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYEHUE DKOJOTMYECKMX 3HAHUM JUISI  4YEJNOBEKa. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBSI3€W ueloBeuecTBa ¢ Npuponod. dopmupoBaHue
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[loptpetsi: A. T'ymbonbsar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxemsl: «Pazgenst skonorun», «Metonbl skoaorumny», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHas pabora «3yuyeHue METOJIOB IKOJIOTMYECKHUX
UCCJIEIOBAHUIN.

Tema 7. Opranusmsl 4 cpea 00MTAHUA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeuctus. Knaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHUECKUE, OMOTHUECKHE, aHTpororenHbie. O0ime
3aKOHOMEPHOCTH AEHCTBUSI dKojoruueckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubOux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHHi M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CuUTrHaibHas poOJib CBETA.
DOTONEePUOIU3M.

Temmepatypa kak dkojormdeckuii ¢akrtop. JleicTBue TeMmmeparypsl Ha
opraHu3Mbl. [IoMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak sxonorumdeckuit ¢aktop. Ilpucmocobienus pacteHuil K
MoJJIep >KaHui0 BoHOTO Oanmanca. Kriaccudukamus pacTeHHI MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpsl oOWTaHWsS OpPraHWU3MOB: BOJHAs, HA3eMHO-BO3MIYIITHAs, MMOYBEHHAs,
rIyOMHHAsT  TMOATMOYBEHHAs, BHYTPUOpPraHU3MEHHass.  (DU3NKO-XUMUUYECKUE
O0COOEHHOCTH Cpell oOuTaHus OpraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roguyHsle puUTMbL. IIpHCcrOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHe o0 Ku3HEHHOW (dopme.
XKuszneHnHbie GOpMbI paCTEHUMN: IEPEBbsI, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIAPOOHUOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (haKTopBhlI. Buner OMOTHYECKUX B3aMMOICUCTBUI:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOK03 u ero (opmel. [lapasutusm, koonepamus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjaeOHuuecTBo). Herpoduueckue
B3aUMoOJieHcTBUSL  (Tomuueckue,  (opuueckue, ¢dalOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU JUIsl CYIIECTBOBAHHUS OPraHU3MOB B cpelie
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxeMbl: «Okojoruueckue (axTopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHbBIC
KUBOTHBIE», «XOJIOJJTHOKPOBHBIC KUBOTHBIE», «DU3HOJOTUYECKUE aJalTalluu
KUBOTHBIX», «Cpenbl oOWTaHUS OpraHu3MoB», «buomorudeckue pUTMBIY,
«Kuznennsie  (Gopmbl  pacTeHuit», <«OKuszHeHHble (GOPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jecay, «llemnu
NUTaHus», «XUIHUYeCTBO», «[lapasutuzmy», «KonkypeHius», «CumMOno3y,
«Kommencanuzmy.

O6GopynoBaHnue: repOapuyd pPacTCHUH U KUBOTHBIX, MPUCTIOCOOJEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJIOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUI, CBETOIIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUS, repOaprun U KOJUICKIIMHN TETUIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repOapuM M KOJUICKIIMM PACTEHUN © OSKMBOTHBIX, OOJaJalOMIMX YepTamMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUW W KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOIICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHass paGora «AHATOMHUYECKHE OCOOCHHOCTHM PACTCHHHA W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUI0B M MOMYJISIIIUI

DKOJIOTUYECKHE XapaKTEPUCTUKHU ONYJISIIUY. [Monynsimusa ~ kak
Ouonornyeckas cucreMa. Poib HEOTHOPOMTHOCTH Cpelibl, PU3NIECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TOKAa3aTeNW MOMYJAIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT H TOJIOBasi CTPYKTypa, pOXKIAEMOCTb, MOPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH MOMYJISAIUU.
JluHamuKa momyisAuMu U €€ peryisauusa. bUOTHYECKUH INOTEHIMA IOIMYJIALUU.
MoaenupoBaHue TMHAMUKHA TONyJsiiud. KpuBble pocTa YMCIEHHOCTH MOMYJISLINY.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH MOMYJALUN: poJib (PaKTOPOB,
3aBHCAIINX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJOTHYECCKUE CTpaTeruu BUIOB (I- U
K-cTparerun).

[TonsitTue 06 »KojorMueckoil Humie Bujaa. MectooOutanue. MHoOromepHas
Mojzenb dkonoruueckor Humm Jx.JM. XartumHcona. Pa3mepbl 3koJIOrHYECKOU
Huid. [loreHunanbsHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema nomynsuuii. Apeansl BUAOB. BuUabl U UX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS M MUIpallMid KUBOTHBIX. buonoruueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

IToptper: Ix. . XaT4uHCOH.

Tabmuupl U cXeMbl: «IKOJOTHMYECKHUE XaAPAKTEPUCTUKU  TOIMYJISIIIAN,
«IIpocTpancTBEeHHass  CTpyKTypa  HomyJisiuuu», «Bo3pacTHele  IUpamMuibl
nonynsuuny, «CKOpPOCTh  3acelieHUs  IOBEPXHOCTH  3€MJIM  Pa3IMYHBIMHU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIUH KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrmocoOneHuss ceMssH pacTeHMH K
PAaCCEIEHUIO».

Tema 9. Dko0rus co061IECTB. IKOJOTHIYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak oTkpbiTas cucteMa (A. Jx. Tencnaum). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: TIPOMYIEHTH, KOHCYMCHTBI, PEIyICHTHI.
Tpodudeckue ypoBuu. Tpoduueckue 1enum W CceTH. AOHMOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUH
B 9KOCHUCTEME.

OcHOBHBIE  MOKazaTeId  HDKOCHUCTEeMbl. buomacca u  NPOAYKIIHUS.
DKOJOTUYECKHUE MUPAMUJIbI YUCEeI, 0MOMACCHI U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @aykmyayuu.
HampaBpiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. [lepBudHBIC H
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBI. AHTPOMNOTCHHBIE BO3IACWUCTBUS Ha
cykueccun. KnnmakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KPyroBOpoOTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemsvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHos3. Pasznnuns
MEX/1y aHTPOTIOT€HHBIMH U MTPUPOJIHBIMHU SKOCHCTEMaMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
braopa u dayna. CunanTponuszauus Topoackod daynsl. buomorumdeckoe u
X031iICTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOCHCTBHIA OPraHU3MOB B
skocuctemax. Ponb kackadnHoeo 3gpghekma u 6U008-30uhukamopos (Kirouesvix
8U008) 8 pyHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISALUNA M 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmaus 3GepASHEHUll PA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2aAHUZMEHHOM, HONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl  9KOJIO2UYECKO20  HOPMUPOBAHUA  AHMPONOSEHHO20  B030€UCMEUs.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencau.
Tabmuusr u cxembl:  «CTpykTypa  OuWOLEHO3a»,  «DKOCUCTEMA

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOIO Jieca», «DyHKIMOHAIbHBIE
IpyHIbl OPraHU3MOB B JKocUCTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«llenu mutanus (macTOMIIHAS, AETPUTHAS)», « IKOJOTUUYECKAs TUPaAMUIa YHCEID,
«JKoyoruyeckas nupamuga OMoMaccel», «IKOJIOrMyecKas MmupaMuia SHEPrum»,
«O06pazoBanue 6onota», «llepBuunas cykueccus», «BoccranoBieHue neca mocie
nokapay, «JKocucTeMa 03epa», «ArporeHo3», «KpyroBopoT BEHIECTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Yydelsia NTHI] U
3Bepeil, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHHM, aKBapUyM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOOsIKOCUCTEMBD.

JlaGopaTopnass pabGora «U3ydeHue pa3sHOOOpaszus MENKHX [TOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKcKypcusi «DKCKypcus B TUINUYHBIN OMoreoieHo3 (B ayOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKypCcHsi B arpodKOCHUCTEMY (HA MOJIE WU B TEIUIMYHOE
XO35IUCTBO).

Tema 10. Buocdepa — riio6anbHas IKoCHCTEMA

buochepa — obOmiermanerapHas 00o0yiouka 3eMiid, TAE CYIIECTBYET WIIH
cylllecTBOBaja ku3Hb. Pa3zButue npeacrapiienuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. O6mactu 6uocheps! u e€ cocran. XKupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocdepsl. OcoOeHHOCTH Onochepsl Kak
rJ100aIbHOM 3KocHCcTeMBI. J[MHaMuueckoe paBHOBecue B onochepe. KpyroBoporsl
BEILECTB U OMOTreOXMMHYECKUE LUKIIbI (Yriiepoaa, a3oTa). PUTMUYHOCTH sIBIEHUMI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMELIAaHHBIE U LIUPOKOJIMCTBEHHBIE Ji€ca, CTENH, CAaBaHHbI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOphs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa U PyHKIUS )XKUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMANA U
ounocdepHbIX QyHKIUH.

JdemoHcTpanuu

[Toptpetsi: B. Y. Bepnaackuii, 3. 3rocc.

Tabnuuel n cxemsl: «l'eocdepsl 3emin», «KpyroBopor azora B mpupoie»,
«KpyroBopot yriepoga B mpupoae», «KpyroBopoT KuCIOpoja B HPHUPOAELY,
«KpyroBopot Bojabl B mpupojae», «OcHOBHbIE OMOMBI cymn», «Kinumaruueckue
nosica 3emam», «Tynapay, «Taitray, «CMmemanubiid jiecy, «IIIMpoKOIUCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repOapuu pacTeHUHN pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesnoBek M OKpPy:KA0OIIAS CPeAa

DKOJIOTUYECKHE KpHU3UChl U WX MNpUYUHBL. Bo3geiicTBue uenoBeka Ha
ouocepy. 3arpszHenue BO3AymIHOM cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTPOIIOT€HHOE BO3JCUCTBUE HA PACTUTEJIBbHBIN M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xHuru. OcobGo oxpansembie mnpuponnbie Tepputopuu (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE MNPHUHIUIIBI YCTOMYMBOIO PAa3BUTHSI YEIOBEYECTBA M IMPHUPOJIBIL.
PanmonanpHOE  NPUPOJONONB30BAHME U COXpaHEHHE  OMOJOTHYECKOTro
pasHooOpasus 3emin. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHUCCKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIE ITOCIIEICTBHS.

Pa3BuTHEe METOJOB MOHHUTOPHWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle uUccied08anus nepexooa K pecypcocbepezaioueil u
KOHKYPEeHmocnocoonoii snepeemuxe. buonozuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaiowjue O0OCMYn K
ungopmayuu no  cOCMOSHUIO OMOENbHbIX 6U008 U okocucmem. (OcHOBbI



IKopeadunumayuu  IKocucmem U Ccnocob6os 60pvObl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arps3HeHue
ruapocdepb», «3arpsasHeHue 1ouBbly, «llapHukoBbeii  3ddext», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dortorpaguu OXpaHsIeMbIX pPACTEHUW M KUBOTHBIX KpacHoi
kHUr" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmero oOpa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMBbl IO OHOJOTUH
BBIZICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEACNICHUIO, Haluuue momusayuu K OOy4eHUIO  OHUOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXIEHUW JIMYHOCTU Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJIOTHUECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIONTUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICIIOBBIMUA  YCTAHOBKaMH, TMPHUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHS MIPOTPaMMBbI 1O OUOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE YYCOHOM M BOCIHUTATEIHHON JESITCIHPHOCTH B COOTBETCTBUHU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUIaMHU M HOpMaMu
MOBEJIEHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, MATPUOTH3MA U
YBOKECHUS K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY TPyJa M CTapllieMy MOKOJECHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPEKHOrO0 OTHOIIEHUS K KyJIbTYpHOMY HACJICAUI0 U
TpaJIuIysIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickont ®enepanuu, Npupoae
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yabTaThl OCBOEHUA YyueOHoro mpenMera «buomorus
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOIIMUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3MIIMECH JHUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEKIEHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUCKOTO OOIECTBa, PaCHIMPEHUE >KU3HEHHOTO
OMbITa U OMbITA JACSITEIBHOCTH B MPOLIECCE pean3allid OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOr0 BOCTUTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINH 00YUYaIOMIErocsi KaKk aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLUMOHHBIX TpaB U O0O0S3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M MO3HABATENIbHBIX 337a4, BBIIOJHEHHH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UILUIO MO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMHU YOEKIECHUSIMU, KyJIbTYPHBIMU LIECHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IPOLIECCE COBMECTHOIO BBIIOJIHEHUS
y4yeOHBIX, T[I03HABATEJIbHBIX W HCCIEIOBATENIbLCKUX 3a/lay, YBaXKHUTEIbHOIO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpPH OOCYKJIEHUU CIHOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JI€ATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IIPUPOJIBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHUE U
pa3BuTHE OWOJOTMHM, MOHMMAaHMs 3HAYEHUS OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOIO IIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPHHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHME JUYHOI'O BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIETro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IIPHUHATUA LEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBUM C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY1d, OOIECTBEHHBIX OTHOILICHUI;

IMOHUMAaHHE 3MOLIMOHAIBHOTO BO3JIEUCTBHS KUBOW NPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HbIX BHUIAX HCKYCCTBAa, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocHHUTAHUS, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

NOHUMAHWE U peanu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBWiI U HOPM,
cOaTaHCUPOBAHHBIM PEXHUM 3aHATAA U OTAbIXa, peryispHas Qu3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTU TMPaBWI HWHIWBUAYAJTbHOTO M  KOJJIEKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIUAX, YIPOKAIOIIUX 37]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEJACTBUN M HEMPUATHS BPEAHBIX NMPUBBIYEK (YHIOTpeOIEHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K aKTUBHOW JIESITEIHBHOCTH TEXHOJOTUYECKON W COIHUAIbHON
HaIPaBJIEHHOCTH, CITIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3inyHbiM cepaM mpodecCHOHaTbHON NeSITeTbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuu U Peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
NPOTSKEHUHU BCEH KU3HH;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS

HKOJIOTHYECKH 1€JIECO00Pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUTAHUPOBAHUS TOCTYIIKOB M OIEHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM U MyTed uxX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETAaEMbIe TPH M3YYCHUU OUOJIOTHH
3HAHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSATHE JIEMCTBUM, NPHUHOCSAIIMX BpEd  OKPYXKarolleh
MPUPOJIHON cpeie, YMEHUE MPOrHO3UPOBATH HEOJIATOMPUSITHBIE SKOJOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUN U TIPEIOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIIICHHSI, SKOJIOTHICCKON KYJIbTYPHI,
OTIBITa TeSTETPHOCTH IKOJIOTUICCKOMN HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMH B TIO3HABATEIbHOW, KOMMYHUKATHUBHOW W COIMAIBLHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOUN JEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT' 0 O3HAHMA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHM M OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM Kak HayKH, OCO3HaHHS e€ poiu B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIINUICHHS, CO3JaHUU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHPE KaKk O C€IMHCTBE NPHPOJBI, YeJIOBEKa U
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOOJIeM
COXPaHECHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU IS COBPEMCHHOW ITUBHUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJa U3 II00ATBHBIX SKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHMM B MLEIAX
MOBBIIIICHUSI  OOIIEW KYyJIbTYpbl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IPaMOTHOCTH OOydJarouiuxcs, GopMupyemoit
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS I aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHM,
YMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCITOJIb30BAaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IEHHOCTH HAay4YHOW MAESTEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO0, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHWH MO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOSHHUSI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMHUPOBAHHUS MHUPOBO33PEHUSI OOyYaIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIue
LETIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHeluupUKYy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, YHEPTHUs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIIMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,

UCCIIC[IOBAHNE,  HAONIOJEHUE, U3MEpPEHHME,  OJKCIEPUMEHT U JApyrue);
yHHUBEpCAJIbHbIE y4yeOHble JelcTBUA (TIO3HABaTelbHbIE, KOMMYHHKAaTHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTM M  COLMAJIbHOW KOMIIETEHUMH OO0Yy4alolluXcs; CIOCOOHOCTD
00yyaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMWSI W  yHUBEpCalbHble y4eOHBIC JICHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wu3ydeHus OWOJOTMM Ha YPOBHE CpeaHEro OOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMUPOBaHBI TO3HABATEIbHBIC
YHUBEpCaJbHbIC YUECOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YICOHBIC
NENUCTBHS, PETYJISTUBHBIC YyHHUBEpCalbHBIE Y4YeOHBIC JICHCTBUS, COBMECTHAS
JIeSITeIIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCGHMSI IPOTPaMMBbl CpEIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenue YHUBEPCAJIbLHBIMH Y4eOHBIMH NMo3HaABaTeJbHBIMH
AEeHCTBUSIMMU:

1) 6a30BbIe JJOrHYecKHE TeHCTBHUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBATh M aKTyaJU3UpOBaTh  MpoOsIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCHupUKaIMU, 0000IIEeHMS ), PAaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTEepPHBbIC MPU3HAKH, YCTAHABIMBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OnpeAeisaTh LEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYCCKHE TTOHATHS IS OOBSICHEHUS (DAKTOB W SBIICHHM
YKWBOU IPUPOBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBaAEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIbHEIC cpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKkKe  TMPOTHUBOPEYMA  PA3HOTO  pPOAA,  BBIABICHHBIX B Pa3JIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX M HEMATepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTD, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATh W  BBIMIOJNHATH pabOTy B  YCIOBHUAX  PeaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATHBHOE MBIIINICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJICM.

2) 6a30BbIe HCCIEIOBATEIbCKHUE IEHCTBHS:

BJIQ/ICTh HABBIKAMH Y4EOHO-HUCCIIEA0BATEIBCKOW U MPOCKTHOM JACATEIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHHS TPAKTUYCCKUX 3a]1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JEATCIBHOCTH II0 TIOJYYCHHIO HOBOTO
3HaHMSI, €T0 WHTEPIpETalliH, MPeoOpPa3OBaHWI0 W TMPUMEHEHHUIO B YYEeOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHUpOBaTH HAyYHBIN THIT MBIIIUICHHS, BJIaJICTh HAYYHON TEPMHHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOAMH,

CTaBUTh M (HOPMYIHMPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHON
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIAITh TPUYUHHO-CJICIICTBEHHBIC CBS3W W aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAaXOIUTh apryMEHTHI U JOKa3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ pEIICHHS 3aJaud  pe3y/bTaThl,
KPUTHYECKU OLIEHWBATh WX JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsSM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEeHOCa CPEICTB M CIOCOO0B
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHMS B TIO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KU3HECATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX YICOHBIX TIPEIMETOB;

BBIIBUTATh HOBBIC HJICH, MPEIJIaraTh OPUTHHAIBHBIC MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIME aTbTePHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CJOBapsSIX U
CIIPaBOYHUKAX, KOMITHIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEpHETE), aHAIM3UPOBATH



UH(OPMAITUIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHYCCKH OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATHh Pa3IMIHBIC METOMBI MPU TTOWCKE U
otOope Ouonornueckoil nHGopManuu, HeOOXOIUMOMN Jisl BBIMOJHEHUS YYEOHBIX
3ajay;

NpHOOPETaTh OMNBIT HCIOJIL30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOTO HCIIOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBI, TAOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA IMpu paboTe ¢
Ouwonornyeckoii wMH(pOpMaIMel: TPUMEHATh XHUMHYECKHE, (u3ndeckue W
MaTeMaTHYeCKUe 3HAKU M CHUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABbIKAMH  pACIIO3HABAaHUSA WM 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgyaieHuEe YHUBEPCAJbHBIMH KOMMYHUKATHUBHBIMH 1eHCTBUSIMU:

1) obmmenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BceX chepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHUU TO CYIECTBY OOCYKJTaeMOil TeMbl (YMEHHUE 3aJaBaTh
BOMPOCHI, BBICKA3bIBATh CYKJIECHHUS OTHOCUTEIHHO BBIMOJHEHUS IMpeasiaraeMoit
3a/layd, YYUTHIBAaTh MHTEPECHl U COTVIACOBAHHOCTh MO3UIUU APYTUX yYACTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIIHi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3NIMYHBIMHU CTIOCOOaMH OOIIEHUS M B3aMMOJCHCTBHUSA, TTOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCThD:

MOHUMATh W WCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYATbHOU
paboThI IpU PEMICHUN OMOIOTUYECKON MPOOIEeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX JCHCTBUU C y4E€TOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



[IPUHAMATh  LEJIM  COBMECTHOM  JAEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUA II0 €€ TOCTHIKECHUIO: COCTAaBJIATH IUIAH JEHCTBUM,
pacupenensaTh poid C Y4ETOM MHEHUH YYacTHUKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHUBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE MPOEKTHI, OLEHUWBATh WJAEU C IO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEAEHUE B PA3IUYHBIX
CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaeHNe yHUBEPCAJIbHBIMHU PEryJATHBHBIMU ACCTBUAMU:

1) camoopranmu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHWUSA JUIsl BBISBICHUS MpoOjieM M X
pelieHns B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJEBBIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYNKax MO OTHOIICHHUIO K KUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh MO3HABATEIBbHYIO JEATEIIBHOCTD, BBISBIISTH
npo0OJieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATETIbHO  COCTaBIIATh IUIAH pEIIEHUs MpoOJIeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh PaMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeNaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT,

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW HJpyIULIUU B
pa3HbIX 00JIaCTAX 3HAHWW, TIOCTOSHHO TOBBINIATH CBOW O0Opa30BATENBHBIN |
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalllsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEPIIAEMBIX JECUCTBUA W MBICIMTENIBHBIX IPOLECCOB, HMX pE3yJIbTAaTOB H
OCHOBaHHM, HCMONB30BaTh NPUEMBI pedieKCUU ISl OIEHKH CUTYallud, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PHUCKA M CBOEBPEMEHHO NIPUHUMATH PELICHUS MO MX
CHIDKEHUIO;



IIPUHUMATh MOTHBBI M apryMEHThl JPYTHX IIPH aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHATHE Ce0s U APYrUx:

MPUHUMATH ce0s, MOHMUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBhl JPYyTUX I[PU aHAJIU3E PE3YJIbTATOB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIMH APYTOro YeJlIoBeKa.

HPEIMETHBIE PE3YJIBTATHBI

[IpeamerHble pe3ysibTaThl OCBOSHMS COJIEpkKaHUA Y4eOHOro MpeaMera
«buonoruss» Ha yriayOn€HHOM ypOBHE OpPUEHTUPOBAaHBI Ha OOEClEeUeHHE
npodpunbHOro  oOyueHus  oOydaromuxcst  Ouosormn. OHM  BKJIIOYAIOT:
crienuduyeckue s OMOJOTHN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUHN TIO
OCBOCHUIO, UHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUHN, BUJbI JESITCIHHOCTH I10
MOJIYYECHUIO HOBBIX 3HAHUU W UX MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusX. l[IpenmeTHble pe3yibTaThl MPEICTABICHBI 10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHoro mpeamera «buomnorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUUA O MECTe€ U pOJId OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
NO3HAHUU  3aKOHOB  TPHUPOABI M  pPElIEHWH MpoOJeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YYEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHUE CHCTEMON  OHOJIOTHYECKHUX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronue OUOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJNAIHs, CaMOBOCIPOU3BEIACHHE,
HAaCIIEJICTBEHHOCTh, W3MEHYUBOCTb, POCT U PA3BUTHUE), OMOJIOTMYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. llIneitnena, P. Bupxosa, xpomocomHasi Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunmoBa — o0 1meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXKACHUS  KYJIbTYPHBIX  pPAaCTCHHi),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICIICHUSI, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss [. MeHnens, TOMOJOTHMYECKUX PSAJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOrO TO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (ONHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUH, JKUBOTHBIX U YEIIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpPraHOB pACTEHUH, >XMBOTHBIX, YEIOBEKa, MPOIECCOB KHUIHEACITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
MPOLIECCOB: 0OMEHa BelIecTB (MeTadoNM3M), MPEeBpPALIEHUsI SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpoPHOro TUNOB MUTAHUA, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, 3MOpUoreHe3a, MoCTIMOPUOHATILHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHA  Opranm3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEX]y OpPraHOMJAAMH KIETKH W HUX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEeIIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeqpl OOUTaAHUS;

YMEHHE BBISBIIATH OTIMYMTEIbHBIC MPU3HAKHA )KUBBIX CUCTEM, B TOM YHCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUIsl JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTrHYeCKUe 3a/1a4H, BBIABIATh IPUUYUHHO-CIIEICTBEHHbBIE
CBSI3M MEXIY HCCIIETyeMbIMH OMOJOTUYECKUMHU MPOIECCAMU U SIBICHHUSIMHU, JENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH MOJTYUYCHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBICE W TpaKTUYeCKue paboThl, COOIIOIATH
npaBuia Ipu padbore ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TPOBEPATH HX OSKCHEPUMEHTAIBHBIMU
cpeacTBamu, (GopMyIUpys LEeidb HCCIEAOBAaHUS, aHAJIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHHE Yy4yacTBOBAaTh B y4eOHO-HCCIIEIOBATEIbCKON paboTe mo Ouosoruu,
HKOJIOTUU W MEUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MONYYCHHbIE  pe3yabTaThl Ha  YYEHHYECKHX

KOH(DEpEeHIIHSIX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUN B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HANPABICHHOE W3MEHEHHE T'€HOMAa M CO3JaHUE€ TPAHCT€HHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieill mpodeccruoHambHON
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOr0 XO34WCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIrayOJasaTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHUE OHOJOrMYeckoro oOpa3oBaHHMS B OpraHu3alusaX CpeaHero
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buosorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MecTe€ U pPOJM OHOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, B TO3HAHWU 3aKOHOB NPHUPOABI M PEIICHUH HKOJIOTHYECKUX
npoOJieM 4YelloBEYeCTBa, a TaKXe B PEIIeHHH BOMPOCOB PAlMOHAIBHOIO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BIIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
ONpeJeNieHHs] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIOJIAralouuX OHUOJOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, PKOCUCTEMaA, Ouocdepa), OMOJOTHYECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, cUHTETUYECKas TEOPHs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBieHusx sBomtonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. Baitabepra,
3apopsimeBoro cxojactBa K. M. bapa), mpaBuna (munumyma FO. JIuOuxa,
AKOJIOTUYECKON MNHUpaMUIbl SHEpruM), rumnoresbl (rumnore3a «vupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M IKOCUCTEM
(omucaHue, u3MepeHue, HaONIOICHHE, JKCIIEPUMEHT), CIIOCOO0aMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATh CYIIECTBEHHbIE IPU3HAKU: BHUJOB, OHMOI€OICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJUIONaTPUYECKOIO " CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIOIMU Ha TeHODOH/T MOMYJISIUH,
IIPUCIIOCOOJIECHHOCTH OPraHu3MOB K cpe/ie OOMTaHMsI, YepeJOBaHUs HaIpaBICHUI
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXIY HpoOlleCCaMU 3BOJIIOIUH,
JIBIKYIIUMU CUJIAMHU AaHTPOIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX 3KOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHIOB K Cpele OOMTaHUs, a0MOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€li  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE AapPTyMEHTHI, OHOIOTUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY JUIsl TOKa3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CpPebl OOUTAHUS, CIUHCTBA
YeIIOBEUECKNX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBA;

yYMEHHE pemiaTh OMOIOTHYECKUE 3a/1a9H, BBISABIATh TPHUYNHHO-CIICICTBCHHBIE
CBSI3M MEXKIY HCCIEAYyEeMbIMH OMOJIOTUYECKUMU MPOIIECCAaMU U SIBJICHHUSIMH, J1€1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIBUTATh THUIOTE3bI, TPOBEPATH HX OSKCIECPUMCHTAIBHBIMHU
cpeacTBamMu, (GOpMYyITUpPYS 1elb WCCIEAOBaHUS, aHAIM3UPOBATH TOJTyYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIIE0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOINECTB, W
NyOJIMYHO  MPEJCTaBIATh  TMOJyYEHHBIE  pe3yibTaThl Ha  YYCHHYCCKHX
KOH(epeHIIHsX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUH KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOco0ax MpenoTBpaIleHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyayiied mnpodeccruoHanbHOU
JESTEIBHOCTU B 00JIACTU OMOJIOTHH, SKOJIOTHH, TIPUPOIONOIB30BaHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIIbCKOTO XO34MCTBa, IMHIIEBOU
POMBIIJIEHHOCTH, YIAyONsiTh MO3HABATENbHBI WHTEPEC, HAaNpaBICHHBIM Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccnr HW  MPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUs B OPTaHHU3ALUAX CPEAHETO MPOGEeCCUOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauuyecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/iesioB M TeM (uudposbie)
Ne n/m Kontpoasusie | IlpakTtuueckue
NMpPorpaMmabl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypebI
1 buonorus kak Hayka 1
2 ’KuBbie cucTemMbl U X U3yUeHUE 2
3 Buonorus kietku 2 0.5
4 XuMHUecKasi OpraHu3anus KIETKH 10
5 Crtpoenue u GyHKINN KIETKU 8
6 OOMeH BelecTB U peBpalieHUue SHEPTUH B 9 1
KJIETKE
7 HacnenctBennas nadopmanus u 9 05
peanu3anus €€ B KIETKE
JKW3HEHHBI ITIUKIT KIETKH 6 1
CrtpoeHune u GQyHKIIUH OPTaHU3MOB 17 1.5
10 PasmHoXeHue U pa3BUTHE OPTaHU3MOB 8 15
1 I'eneTnka — Hayka 0 HAaCJIE€JACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPTaHM3MOB
12 3aKOHOMEPHOCTH HACJEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH HM3MEHUUBOCTH 6 1
14 I'eHernka yenoBeka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTETHYECKass OUOIOTHS 4
17 PesepBHOE Bpems 1




OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102

13




11 KJIACC

KosmmyecTBo 4acos DJIeKTPOHHbIE
Ne /i HaumeHoBaHuUe pa3ienoB H TeM KomTpobhbre Mpaxrmseckue (uudposbie)
NMPOrpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes
1 3apokJIeHUE U pa3BUTHE IBOTIOIMOHHBIX 4
MpEeCTaBICHUN B OMOJIOTUHN
Mukpo3Bontonus 1 €€ pe3ynbTaThl 14 2
MaxkposBoNOIHS U €€ PE3YIbTATHI 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HU HA 15 15
3emiie
5 [TponcxoxaeHue genoBeka — aHTPOIIOTeHE3 10 1
DKOJIOTHs — HayKa O B3aMMOOTHOIICHUAX
6 OpPraHW3MOB M HaJIOPTAHU3MEHHBIX CUCTEM 3 0.5
C OKpyXarouien cpenoi
OpraHu3mebl 1 cpejia OOUTaHHS 1.5
8 DKOJIOTHS BUIOB | MO YJISIITUN 0.5
9 DKOJIOTHA COOOIIECTB. DKOIOrNUECKUE 12 05
CHCTEMBI
10 Bbuocdepa — rimobanpHas sKocHcTEMA
11 UenoBek 1 OKpysKaroIias cpea
12 PesepBHOE Bpems
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosmmyecTBo 4acos DJIeKTPOHHbIE
Ne Hata uudposbIe
n/n Tema ypoxa Bcero Kontporbitbie TpakTiteckue u3y4deHHus1 | oOpa3oBaTe/IbHbIE
padoThbI padoThI pecypebI
1 Buonorus kak KOMIIeKCHas HAyKa U KaK 1
94acTh COBPEMEHHOr'0 OOIIecTBa
JKuBbIE CCTEMBI U UX CBOWMCTBA 1
3 YpoBHEBas OpraHHU3aIysl KUBBIX CHCTEM 1
4 Wctopus OTKPBITUS U H3YYCHUS KICTKH. 1
Knerounas teopus
MeToasl MOJIEKYISPHON M KIIETOYHOU
ouonoruu. [Ipaktnueckas pabora
5 «3y4yeHre METOI0B KJIIETOUHON OMOJIOTHI 1 05
(xpomarorpadmus, snexkrpodopes, '
g depeHnnaibHOe ICHTPUGYTrHpOBaHUE,
IT1IP)»
6 XUMHUYECKUN COCTaB KIIETKU 1
7 MuHepanbHbI€ BEIECTBA KIETKU, UX 1
Ouonoruyeckas poib
Oprannueckue BemecTBa KIETKH — OEJKH.
8 JlabopaTtopHas pabora «OOHapyxeHue 1 05
OEJKOB C MOMOIIBI0 KAYECTBEHHBIX '
peakuuii»
9 CaoiicTBa, KIaccupuKanus 1 QyHKIUN 1

O€EJIKOB




OpraHqucxme BCIICCTBA KICTKU —

10
YTJ1€BOJIbI

11 Oprannyeckue BemecTBa KIeTKH —

JIVTTHJTBI
Hyxneunossie kucaorsl. JJHK n PHK.

12 JlabopaTopnas pabora «MccnenoBanne 05
HYKJICMHOBBIX KHCJIOT, BBIICJICHHBIX U3 '
KJIETOK Pa3JINYHBIX OPTaHH3MOB)

13 Crpoenue u pynkiuu ATD. [Ipyrue
Hykaeosuarpudocdars (HTD)

14 CexsenupoBanue JJHK. MeToas
TCHOMUKH, TPAHCKPUIITOMHUKH, TIPOTCOMUKH

15 MeToapl CTPpYKTYpHOU OHMOJIOTHH

16 Tumsr kirerok. [Ipokapuorndeckas KieTka
CtpoeHne 3yKaprHOTUYECKON KIIETKH.

17 [Ipakruueckas padora «3ydeHne cBOWCTB 0.5
KJICTOYHOH MeMOpaHbD»

18 [ToBepXHOCTHBIN ammapaT KJICTKH
OnHomeMOpaHHBIE OPTaHOUBI KIETKH.

19 [Ipaktuueckas paborta «M3yuenue 05
JBYKEHUS IIUTOIIa3Mbl B PACTUTEIbHBIX '
KJIETKaX»

[TomyaBTOHOMHBIE OpTaHOMABI KIETKH:

20 MUTOXOHJIpUH, TacTuabl. JlaboparopHas 05
pabora «MccnegoBanue nia3Monu3a u '
JIETIIIa3MONN3a B PACTHTENBHBIX KIETKAaX)

21 HememOpaHHbIe OpraHOMIBI KIETKU

22 Crpoenue u GyHKIIUU Spa




23

CpaBHUTEIIbHAS XapaKTEPUCTHKA KJICTOK
sykapuort. JJaboparopras pabora
«M3yueHne CTpOEHHUs KIETOK pa3iIM4YHBIX
OpPTaHH3MOBY

0.5

24

AcCUMUTALNS U JUCCUMMIISIIIAS — JBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
BemecTB. JlaboparopHas pabora
«M3ydeHne KaTaIuTUYEeCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTajasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peaKuu
KJIeTouyHOro Metabonusma. JlabopatopHas
pabora «M3yuenue GpepMEeHTaTUBHOTO
paciuenieHus nepokcua BoJopoaa B
PACTUTENIbHBIX U KHUBOTHBIX KJIETKaX»

0.5

26

Benku-akTHBaTOpPBI U OCIKH-WHTHONTOPHI

27

ABTOTpOdHBIN THIT 0OOMEHA BEIIECTB

28

dorocuHTE3

29

XemocunTes. JlabopaTopHas pabora
«CpaBHEeHHE MPOIeCCOB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIe OpraHu3Mbl. Bujibl OpoxeHwUs.
JlabopaTopHast pabota «CpaBHEHHUE
MPOIECCOB OPOKEHUS U JABIXAHUS»

31

AdpoOHBIE OpraHU3MBbL. DTaIbl
JSHEpPreTUYecKoro ooMeHa. JHeprus
MeMOpaHHOI0 I'paJeHTa MPOTOHOB.
Cunte3 AT®: Pabora nporonnoit AT®-




CHHTAa3bl

O0001IeHrEe U CHCTeMAaTH3alus 3HaHUH 110
teme "OOMeH BeLIecTB U MpeBpalieHue

32 sHepruu B kietke" / KonTpoabsHas padora
o reme "OOMeH BeniecTB U MpeBpalieHue
JHEPIruu B KJIETKe"

33 Peakiun MaTpuyHOrO CHHTE3a

34 Tpanckpunuus — Marpuunsiii cuate3 PHK

35 Tpancasuus u e€ dTansl

36 KoaupoBanue amunokucinor. Ponb
pubocoMm B OnocuHTEe3e Oenka

37 Opranu3anus reHoMa y IpoKapuoT U
9yKapuoT

38 MonekynsapHble MEXaHU3MBI SKCIIPECCUN
T€HOB y 9YKapuoT
Bupycel — HekneTounbie (OpPMBI )KU3HU U

39 oOyiraTHbBIE apa3uThl. [IpakTrueckas 0.5
pabora «Co3nanue MoJIeIu BUpycay

40 Bupychrle 3a001eBaHNs YeTIOBEKa,
KUBOTHBIX, PACTCHUHN

41 Hanortexnonmoruu B OMOJIOTHH U MEIULIUHE

42 JKu3HeHHbI IUKII KIIETKHA

43 Marpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopHas paborta

44 «3ydeHnne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpernaparax»

45 [enenne KIeTKU — MHUTO3




Tunsl kieTok. KapuoknHes 1 LIUTOKUHES.
Perynsinust U3HEHHOr0 HUKJIA KIETOK.

46 Jlaboparophas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYMKa KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O06o06menue u cucTeMaTru3anus 3HaHUH 10
temaM "HacnencTBenHas nuapopmanus u

47 peanu3zaius ee B kietke", "JKu3HeHHbIN
nukia kinetku" / KonrponsHas pabora mo
teme "Peakuuu marpuyHOro cuHresa'

48 OpranusmM Kak euHOe 1eJI0e

49 Txanu pacrenuii. JlabopaTopHas pabora 05
«3yueHne TkaHEW pACTEHHI» '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlabopatopHas pabota «3y4uenune Tkanei 0.5
KUBOTHBIX)
Opransl. Cucremsl opraHoB. JlaboparopHas

51 pabota «l3ydeHne opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEHHE OpPraHu3MOB

94 [Iutanue opraHn3mMoB

55 [Iutanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elioBeKa

56 JlpIxaHue OpraHu3MOB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX H
YenoBeKa

58 TpaHCIOPT BEMIECTB y OPTaHU3MOB




KpoBenocHas cuctema mO3BOHOUHBIX

> KUBOTHBIX M YEJIOBEKA

60 Brigenenue y opranusmMon

61 3amura y opraHu3MoB

62 MMMyHHas cucrteMa 4eloBeka

63 PazapaxuMocTh ¥ perysius y
OpPTaHU3MOB

64 ['ymopanbHas perysius U SHJOKPUHHAs
CUCTEMa XMBOTHBIX U YEJIIOBEKA

65 @opMBbI pa3MHOXKEHHSI OPTaHW3MOB

66 [TomoBoe pa3MHOXKEHHE

67 Metiios
I'amerorenes. OOpazoBaHue U Pa3BUTHE

68 MOJIOBBIX KJIETOK. JIaboparopHas pabora 05
«M3y4eHne cTpoeHUs TOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIperaparax»

69 WuauBuayaipbHOE pa3BUTHE OPraHU3MOB —

OHTOTeHE3

70 3akiiajka OpraHoB U TKaHEU u3
3apOJIBIIIEBHIX TUCTKOB
Poct u pa3BuTHE )KUBOTHBIX.

7 JIaboparopHast pabota «BbisiBieHUE 05
MPHU3HAKOB CXOACTBA 3aPOABILICH '
MO3BOHOYHBIX YKUBOTHBIX)»

Pa3smHOXeHHE U pa3BUTHE PACTECHUM.

72 Jlabopartopnas pabora «CTpoeHUE OPTaHOB 0.5
Pa3sMHOXKEHUS BBICIINX PACTEHHI»

73 O06001IeHre U cucTeMaTu3alys 3HaHUH 110




teme "Ctpoenue U QyHKIMU OpraHu3moB" /
Kontponbsnas padora no teme "CtpoeHue u
¢byHKIMM OpaHU3MOB"

HCTOpI/IH CTAHOBJICHHU U PA3BUTHSA

IFCHCTUKHU KaK HAYKH. OCHOBHEBIC TTIOHATHUS U

74 CHUMBOJIBI TeHETUKH. JIabopaTopHas padoTa 1 0.5
«Ipozoduia kak 0OBEKT TEHETHUECKUX
HCCIEOBAaHUN»
3aKOHOMEPHOCTH HacJeJI0BaHUS
npu3HaKoB. MoHOruOpHUaAHOE

75 ckpemuBanue. [Ipakrudeckas padora 1 0.5
"H3yueHne pe3ynbTaToB MOHOTHOPUHOTO
CKpEeIIMBaHus y Apo30Quis"

76 [{uTonornuyeckne OCHOBBI MOHOTHOPHUIHOTO 1
CKpEIINBaHU

77 Amnanusupyromee ckpernuBanue. Hermonxoe 1
JOMUHHUPOBAHUE
JuruOpuiHoe CKpenyBaHue.

78 [TpakTideckas pabora «M3yueHue 1 05
pe3ynbTaTOB AUTHOPHUIHOTO CKPEIINBaHUS '
y IpO30QHUITBI»

79 [{uTonornvyeckue OCHOBBI JUTHOPHIHOTO 1
CKpEIINBaHU

80 CueruieHHOEe HaclIe0BaHHE NMPU3HAKOB 1

81 XpoMOCOMHasi TEOpHs HACIEIACTBEHHOCTH 1

82 I'enernka moma 1

83 I'eHoTHII KaK 1I€JI0CTHAA CUCTEMA 1

84 ['eHeTHUECKUIT KOHTPOJIb Pa3BUTHS 1




paCTeHHﬁ, JKHNBOTHBIX U YCJIOBCKA

85

M3MeH4YnBOCTh MPU3HAKOB. BUIIBI

HU3MCHYHUBOCTH

86

MonudukanmoHHas U3MEHYHBOCTh

87

BapuanuoHHBIN s M BapuallMOHHAS
kpuBas. Jlaboparopuas pabora
«MccnenoBanue 3aKOHOMEPHOCTEH
MOAU(PUKAITTOHHOW U3MEHIMBOCTH.
[TocTpoenue BapuanmoHHOTO psijia U

BAPHALIMOHHOW KPHUBOW»

0.5

88

I'eHoTunmyeckas N3MEHYHNBOCTD.

KomOunaTuBHAas H3MEHYNBOCTH

89

MyTannonHasi U3MEHYUBOCTD.
[IpakTudeckas pabora «Myranuu y
npo30¢uIIbl (Ha TOTOBBIX
MHKPOTIpEeriapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOTO MpoLecca.
DONUTeHEeTHKA U SIUTeHOMUKA

91

O0001eHne U CUCTEMaTH3aIHAA 110 TEME
"I'eHeTHKa - HayKa O HaCJAEACTBEHHOCTH H
W3MEHUYHUBOCTH OpPTraHu3MoOB" /
KonTtponbsHas padora o reme "T'eHeTnka"

0.5

92

I'enetuka yenoBeka. [Ipakrudeckas padora
"CocraBiieHHE U aHAIIU3 POJOCIOBHOMN"

93

MeTtoasl METUIIMHCKON T'€HETUKHU

94

3HaueHue MC,I[I/ILII/IHCKOI\/'I I'CHCTHKHU B
OpCAOTBpAICHUN U JICYCHUU I'CHCTUYCCKHUX
3a0o0yieBaHUi yeIoBeKa

0.5




OCHOBHBIC TOHATHS CCJIICKILIMH.

JlaboparopHnas pabora "M3ydenue copToB

% KYJIBTYPHBIX PACTEHUH U MOPOJ] JOMALTHIX 1 05
JKUBOTHBIX"
Mertonpl CeneKIMOHHON paboThI.

96 Jlabopatopnast pabora "M3y4yeHne MeTo0B 1
CeJeKlnu pacTeHuin"
JIOCTHXKEHHUS CeIeKIUH PACTEHUN 1

97 KHUBOTHBIX. [IpakTHdeckas pabora 1
"[IpuBuBKa pacTreHun"

98 CoxpaHeHue, H3y4eHHE U UCIIOIh30BaHHE 1 05
TeHETHYECKUX PECypCOB
buorexHosiorus Kak Hayka u 0OTpacib

99 npousBozacTBa. [IpakTudeckas pabora 1
"N3ydyeHne oObEKTOB OMOTEXHOIOTHH"

100 OcCHOBHBIE HAaNIPaBJICHNUS CHHTETHYECKUN 1
Ouonorun

101 XpoMocoMHasl M TeHHAsE WHKCHEPHS 1

102 MenunuHckre OMOTEXHOIOTUU 1

OBUIEE KOJIMYECTBO YACOB I1O 102 135

[NPOI'PAMME




11 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
” Tema ypoka KonTtpoJbHbIe IpakTHueckne Jara ungpposrre
n/n Bcero U3y4YeHus oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes
1 OpomormonHast Teopust Y. Jlapsuna 1
9 JBuxyuiyre cuiibl 3BOJIOLIUHU BUIOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHUEe, €CTECTBEHHBII 1
U UCKYCCTBEHHBIH 0TOOP
4 DopMHUPOBAHNE CHHTETUYECKON TEOPUHU 1
SBOJIIOLNH
5 OTamnsl 3BOJIOLIHOHHOrO IIpo1ecca: 1
MUKPO3BOJIIOLMSI U MAKPOIBOJIFOLIMS
6 [lomynauus — sneMeHTapHas eAnHULA 1
SBOJIOLIMH
3aKOH I€HeTUYECKOro paBHoBecus Jx.
7 Xapnau, B. Baitn6epra. JlabopaTopHas 1 05
pabora «BrlsiBIIeHHEe H3MEHYNUBOCTHU Y '
oco0elt 0HOTO BUIA»
8 DneMeHTapHbIe (HAaKTOPBI IBONIOLHH 1
9 D¢ dexr ocnoBatens. DPpdexrt 1
OYTBUIIOYHOT O FOPJIbIIIKA
10 Murpauyu. M30a011 NOMyNsIuin: 1
reorpaduyeckas, OMoNIornyecKas
11 EcrecTBeHHbIN 0TOOp — HampaBAOIIUN 1

(hakTop >BONIOLUH




12

[TonoBoii oTOOp

13

[Tpucnoco6ieHHOCTh OPraHU3MOB Kak
Pe3yJIbTaT MHKPOIBOIIOIIH.
JlaGopaTtopuas padora «3yuenue
apoMop$030B U HIUOATANTAIINN Y

pacTeHUI U JKUBOTHBIX

0.5

14

ITpumeps! npucrnocoOneHnii y OpraHu3MoB:
Mopdonoruueckne, GpU3N0ITOTHIECKUE,
OMOXMMHYECKHE, IIOBEICHYECKHE.
Jlabopatopnas pabora «lIpucnocoOnenus
OpraHU3MOB U UX OTHOCUTCJIbHAA
1esecoo00pa3sHOCThY

0.5

15

Bun, ero kputepuu u CTpyKTypa.
JlaGopartopHas paboTta «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPUTEPUIOH»

0.5

16

CrpykTypa BHIA

17

Bunoo0OpazoBanue kak pe3ylbTar
MHUKPOIBOIOLAN

18

CBs3b MUKPOIBOJIOIUKA U SIMUAEMUOJIOI U

19

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTONOrNUECKHUE
MCTOJAbI H3YUCHUA 3BOJTOIIUHU

20

Buoreorpaduueckie METOIbI U3yYEeHUS
3BOJIIOLIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/Ie 1 CpaBHUTCJIbHO-
MOp(I)OJ'IOFI/I‘-IeCKI/Ie MCTOAbI U3YUCHUS
3BOJJIOIINHU

22

MOJ'ICKy.]'IHpHO-I‘CHCTI/I‘ICCKI/IC,
OMOXUMHYECKHE U MaTeMaTHYECKHUE




MCTOJAbI U3YUYCHHA 3BOJIFOIUN

23 OO0mue 3aKOHOMEPHOCTH HBOJTIOIMH

24 AnanTtuBHas paguanusi. HepaBHoMepHOCTD
TEMIIOB HBOJIIOIIUH

o5 Hayunbie rumoTessl mpoucx ok aeHus
KU3HU Ha 3eMile

26 Jlonay4yHBIEC IPENICTABIICHUS O 3aPOKICHUH
KU3ZHU

97 OCHOBHBIE 3Tanbl HEOPTAHUYECKON
HBOJIIOIINH

28 I'unoressl 3apoXkKaeHUS JKU3HU
Wctopus 3emnn 1 METObI €€ N3y4EHHUS.

29 JlaGopartopHas pabora «3yuenue u 05
OIMCAaHUE UCKOMAEMBIX OCTaTKOB JIPEBHUX '
OpraHHU3MOB)»

30 Hauanenbie 3Tansl OpraHn4ecKon
SBOJIOLIMH

31 DBOJIONHS dYKapHOT
OCHOBHBIE ATAIlbl IBOITIOLNHU

39 pacturenbHoro mupa. Ilpakrnueckas 05
pabota «3ydeHune ocoOeHHOCTEH '
CTPOEHUS PACTEHUM pa3HBIX OTIEIOBY

33 OCHOBHBIE ATaIlbl 3BOJIIOLUH KUBOTHOT O
Mupa
OBomONM )KUBOTHBIX. [TpakTHueckas

34 pabota «M3yueHune ocoOeHHOCTEH 0.5
CTPOEHHUS MO3BOHOYHBIX >KHBOTHBIX)»

35 PazBuTue xu3HU Ha 3emiie O 3pam U




nepuoaam

MaccoBsle BBIMUPAHUSA — 3KOJOTHYCCKHE

36 1
KPHU3UCHI MPOILIOTO
37 CoBpeMEHHBIN YKOJTOTHYECKHUI KPU3HC, Er0 1
0COOEHHOCTH
CoBpeMeHHasi CCTeMa OPraHUYECKOTO
38 Mupa. OCHOBHBIE CHCTEMAaTHIECKHE 1
TPYIITBI OPTAaHU3MOB
O06o6menue u cucTeMaTru3anus 3HaHuH 10
TeMaM "MUKpO3BOIIOLUS U €€
39 pe3ynbTaThl”, "Makpo3BOIIONHS U € 1
pesyabtaThl"/ KoHTponbsHas pabora mo
teMe "OBomonus"
40 AHTpOMOJIOTHS — HayKa O YeJIOBEKE 1
41 PasButHe npencraBieHuit o 1
MIPOUCXO0XKJICHUH YeTIOBEKa
MecTo 4enoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHuas
42 pabota «3yueHne ocoOeHHOCTEH 1 0.5
CTPOEHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSIMOX OJKICHUEM)
43 JIBuKyIre CUJIbl aHTPOIIOTeHe3a 1
44 CooTHomeHrne OMOIOrMYECKUX U 1
COIMATIBHBIX (DAaKTOPOB B aHTPOIIOT€HE3e
45 OCHOBHBIE CTaJMM AHTPOMOreHe3a 1
46 [Taneorenerrka 1 majaeoreHOMHKA 1
47 DBOMIOIMS COBPEMEHHOIO YeloBeKa 1
48 UYenoseueckue pacel. [Ipaktnueckas 1 0.5




pabora «M3yueHne 3KOJOTHIECKHIX

aJanTalnyil 4eJIOBEKa)

MexaucuuninHapHble METObI

49 1
aHTPOIIOJIOTUH

50 3apokJaeHNe U Pa3BUTHE SKOJIOTUH 1
Metozapl sxonmoruu. JlabopaTopHast pabora

51 «M3yueHre METOI0B KOJIOTHIECKHUX 1 0.5
HCCIIEOBAaHUN»

59 3Ha4YCHHUE IKOJOTMUSCKUX 3HAHHUM IS 1
9eJoBeKa

53 DKonmorudeckue (aKTOpbI 1
Abuotnueckue axkTopsl. CBeT Kak

54 sKosorndeckuii gpaxrop. Jlaboparopuas 1 05
pabota «BrIsgBIeHUE MPUCTIOCOOTCHUI '
OpPraHN3MOB K BIUSIHUIO CBETa»
Abuorndeckue akropsl. Temmneparypa
KaK 9KOJIOTHYeCKuil pakTop.

55 JlaboparopHast pabora «BrisiBiieHuE 1 0.5
MIPUCIIOCOOJIEHUI OPraHN3MOB K BIUSTHHIO
TEMIEPaTyphI»
Abuotnyeckue pakTopsl. BraxxHOCTh Kak

56 sKoorudyeckuii pakrop. Jlaboparopuas 1 05
pabora « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS

S7 Cpenpl oOuTaHUSI OPraHU3MOB 1

58 buonornueckue puTMBI 1

59 ’KuzHenHble pOpMBbI OPraHU3MOB 1

60 buornueckue ¢akTops 1




3HaueHne OMOTHYECKHUX B3aUMOIECUCTBUNA

61 JUISI CYIIECTBOBAHUSI OPTAHM3MOB B CpEie
oOuTaHus

62 DKOJIOTUYECKUE XapaKTePUCTUKU
MOMYJISIITUH
OCHOBHBIE TTOKA3aTEJIN MO YJISIIIHH:

63 YHCIIEHHOCT, INTIOTHOCTD, BO3PACTHAS 1
MOJIOBAasi CTPYKTYpa
OCHOBHBIE TTOKA3aTEJIN MO YJISIIIHH:

64 POXK1a€MOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoMoru4ecKasl CTpyKTypa MOMyJIsIUN

66 JuHaMuKa TOMYJISIAHA U €€ PeTYIAIUs

67 KpuBsie pocta YHCICHHOCTH TOMYIISALINN.
KpuBbie BBKUBaHUS
DKoNoru4ecKasl HUIIA BHJA.

68 Jlabopatopnas padota «IIpucmocobienus 0.5
CEeMSIH PaCTECHUH K pacCeICHUIO»

69 Bung kak cucrema momyssmuit

70 3aKOHOMEPHOCTH MOBEJCHUS M MHTPAIUi
KHUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OMOIICHO3

72 DKkocucTemMa Kak OTKPBITasi CUCTEMA

73 KpyroBopot BemiecTs ¥ OTOK SHEPTHH B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTeNd SKOCHCTEMBI

75 DKOJIOTUYECKHUE TTUPAMHU/IBI




76

N3menenus coob11ecTB — CyKIEeCCUH

[IpupoaHbie 3K0CHCTEMBI. DKOCUCTEMBI

" 03€p U peK. DKOCUCTEMbI MOpEH U OKEaHOB

78 IIpuponHbie 5KOCUCTEMBL. DKOCUCTEMBI
TYHJp, JIECOB, CTEIEH, IyCTHIHb

79 AHTpPONOTEHHBIE YKOCUCTEMBI

80 Ypboskocuctemsl. [IpakTrueckas pabora 05
«M3ydenue u onucanue ypo03KoCHCTEMbD '
3akoHOMepHOCTH (hopMUpOBaHUS

81 OCHOBHBIX B3aUMO/ICHCTBHI OPraHU3MOB B
9KOCHCTEMAaxX
MexaHu3MBI BO3JEHCTBUS 3aTPA3HEHUN

82 Pa3HBIX THIIOB HA CyOOpraHW3MEHHOM,
OpPraHNU3MEHHOM, TOMYJISIHOHHOM H
9KOCHCTEMHOM YPOBHSIX

83 buocdpepa — obmienmanerapuas 000109Ka
3emnu

84 VYuenue B. U. Bepraackoro o 6umocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHS
ouocdepsl

86 KpyroBopots! Bemiects u
OMOreOXNMHUYECKHUE LUKIIBI

87 3oHanbHOCTH OHochepbl. OCHOBHBIE
OMOMBI CYIIH

88 YcroitunBocTh OHOChEpHI

89 DKOJIOTUYECKUE KPU3UCHI U UX TPUYNHBI

90 BoznetictBue denoseka Ha Ouochepy




AHTpPOIIOr€HHOE BO3JEICTBUE Ha

o pacTUTENbHBIA U KUBOTHBIA MHP 1
92 OxpaHa npupozb! 1
93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOIO 1

Pa3BUTHA YEJIOBEYECTBA U MPHPOJIBI

PanmonansHOE IPUPOIOMIONE30BAHNE U
94 COXpaHeHUe OMOJIOTHIECKOT O 1

pasHooOpasus 3emiu

O06o6menue u cucTeMaTru3anus 3HaHuH 10

TemMaM "DKOJIOTHS - HayKa O

B3aMMOOTHOIICHHUSIX OPTAaHU3MOB JIPYT C

JIPYTrOM ¥ HAJIOPTAaHU3MEHHBIX CHCTEM C
95 oKkpyxaromei cpenoit”, "Opranusamel u 1

cpena obutanus", "IKOIOTHUS BUIOB U

nomynsanus", "IKOJIOTus COOOIIECTB.

Dxonornueckue cucremsr", "bruocdepa -

riobanpHast skocuctema’ / KontponbHas

pabota o teme "Dxomorus"
96 Pe3epBHBII ypok 1
97 Pe3epBHBIi ypok 1
98 Pe3epBHBI ypok 1
99 Pe3epBHBIi ypok 1
100 Pe3epBHBIi ypok 1
101 Pe3epBHBIi ypok 1
102 Pe3epBHBIi ypok 1

OBUIEE KOJIMYECTBO YACOB I1O 102 75

[MPOI'PAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpOBepPsIEMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMS K NMPEeAMETHBIM pPe3yJibTaTaM 0CBOEHHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHEro 0o01Iero
o0pa3zoBaHus

ChopMupOBaHHOCTh 3HAHUW O MECTE€ U POJU OUOJIOTHH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, B TO3HAHUHU 3aKOHOB IPUPOIBI U
pEeIIeHNUH KU3HEHHO BaXKHBIX COIMATbHO-ITHYECKHUX, IKOHOMUUYECKHUX,
9KOJIOTHYECKUX MPOOJIEM YEeIOBEUECTBA, a TAKKE B PEIIEHUH BOIPOCOB
paIMOHAIIBHOTO TPUPOJIONONIB30BaHNS, B (HOPMUPOBAHUH I[EHHOCTHOT'O
OTHOIICHUS K MPHUPOJIE, OOMIECTBY, YEIOBEKY; O BKJIaJIE POCCHUCKUX U

3apyO0eKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHHI

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUA, MCIOJIb3YyEMBbIX B OMOJIOTMYECKUX HCCIEAOBAHUAX >KMBBIX
O00BEKTOB M DO3KOCHCTeM (ONHCaHHWe, UW3MEpEeHHe, IPOBEACHUE
HaOI0/ICHNH); CcrmocoOaMH BBISBJICHUS W OICHKH aHTPOIIOTCHHBIX
W3MEHEHUM B IPUPOJE.

YMeHue BBIABUTaTh THIOTE3bI, MPOBEPATh UX KCIEPUMEHTAIbHBIMU
cpencrBamMu, (GOpMyIHpys [elb HCCIEIOBAaHMS, aHAIU3UPOBATh
NOJIY4CHHBIE PE3YyIbTAThl U J1€JIaTh BHIBOIBI.

BrisiBiieHHE 3aBUCHMOCTH MEXKAY HMCCIENYEeMBIMH BEIMYMHAMH,
00BsICHEHHE MOTYYEHHBIX PE3YIbTATOB U (OPMYITUPOBAHKE BHIBOJOB C

HCIOJIb30BAHUEM HAYYHbBIX HOHHTHﬁ, TGOpI/Iﬁ N 3aKOHOB

YMeHue BIageTh CHCTEMOH OWONOTrMYeCKMX 3HAHHMH, KOTOpas
BKJIIOYAET: OCHOBOIIOJArarpie OMOoJ0rH4eckue TePMHUHbBI U MOHATHUS
(>KM3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJ, MOMYJISIHUsA, SKOCUCTEMA,
ouoneHo3, buocdepa; MeTadboIN3M, TOMEOCTa3, KIETOYHBI UMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMEPHI, TUCKPETHOCTh, CaMOpPEryJslHus,
CaMOBOCIIPOU3BEICHHUE, HaCIIEICTBEHHOCTb, WU3MEHYHBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);

Ouosiornueckue Teopuu: kietrouHas teopus T. IlIBanna, M.
[MIneiinena, P. BupxoBa; KIOHAIbHO-CEIEKTUBHOrO MMMyHHUTeTa II.
Opnux, N.M. MeuHnukoBa, XpoMOCOMHasi Teopust HaciaeACcTBeHHOCTH T.
Moprana, 3akoH 3apoasimeBoro cxoactsa K. bapa, sBomronnoHHas

TCOpuU:d 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOPHA OBOJIOLOHWH, TEOPUA




antponorene3a Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cykauésa;
yuenue H.M. BaBunoBa o ueHTpax MHOroo0Opa3usi U MpOUCXOKICHUS

KyJnbTYypHbIX pacrenudi, yuenne A.H. CeepuoBa o nyrix u
HampaBJICHUSX 3Boionun, yaeHue B.J. Bepuajackoro — o 6uocdepe);

3aKOHBI (€IMHO00pa3usi TOTOMKOB NIEPBOr0 MOKOJIECHUS, PaCIeIICHU
MPU3HAKOB, HE3aBMCUMOI'O HacieaoBaHus mnpu3HakoB ['. MeHnnens;

CLETJIEHHOT'0 HaclieOBaHUsl NPU3HAKOB M HAapyLIEHUs CUEIICHUs
resoB T. Moprana; romMoJIOTHYECKUX PAJOB B HACJIEACTBEHHOU
n3menuuBoctu H.WU. BasunoBa; renernueckoro pasBHoBecus JIx.
Xapau u B. BaiinGepra; 3apoasimeBoro cxoxactsa K. boapa;
ouorenernyeckuit 3akon J. ['exkens, . Mromepa);

MPUHIHUIEI (YUCTOTHI TAMET, KOMIUIEMEHTApHOCTH);

npaBuia (MuauMmyMma lO. JInOuxa, 5KOIOrM4ecKoil mupaMubl YUCe,
O6romMacchl U SHEPTHN);

runote3sl (koarnepBataoir A.M. OmapunHa, mepBuuHoro O0ynboHa Jx.

Xonneitna, mukpocgep C. Pokca, pudosuma T. Uek)

YMeHue peuiatb IMOHCKOBLIC OHMOJIOTHYECKHE 3a4a4Hu, BBIABIATH
IMPUIUHHO-CJICACTBCHHEBIC CBA3HU MCXKOY HCCIICAYEMBIMHU
OMOJIOrNYECKUMHU O6T>CKTaMI/I, nmponeccaMu H  ABJICHUAMU, JCJIAThb
BBIBOJbBI M TPOTHO3bI HA OCHOBAHUHU ITOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATb T€CHOTUIINYCCKUE CXEMbI CKPCIIMBAHUA JJIA pa3HbIX THUIIOB
HacCJI€AOBaHUS MPU3HAKOB Yy OPraHU3MOB, COCTABJIATL CXEMBI IICPEHOCA

BEIICCTB U DHEPTHUU B OKOCUCTEMAX (LIGHI/I IIUTaHUA, TUIICBLIC CGTI/I)

YMeHHe  yYCTaHAaBJIMBATh B3aUMOCBSI3M  MEXIY CTPOCHHEM W
(GYHKIUSIMU: OpPraHOWIOB, KIETOK pa3HBIX TKaHeH, opraHaMu W
CHUCTEMaMH OpraHOB y PACTCHHH, JXHBOTHBIX M YEIOBEKAa; MEXKIY
sTanamMu OOMEHa BEIeCTB; dTallaMU KJIIETOYHOTO [IMKJIA M )KU3HECHH BIX
[UKJIOB OPTaHHU3MOB; 3TallaMU SMOPHUOHAIBHOT'O PA3BUTHSI; TEHOTHIIOM
u  QeHoTUOM, QEHOTHUIIOM U (PaKTOpaMH Cpelbl OOWTaHWS;
npoleccaMu  JBOJIOLMH; JBHXKYIIMMH CHJIAMHA  aHTPOIIOreHe3a;
KOMITOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPHUCIOCOOICHUSIMU K HUM

OpraHn3MoOB

YMeHue BbIIENSTh CYIIECTBEHHbIE NMPU3HAKHU:

CTPOEHUS BUPYCOB, KJIETOK IPOKAPUOT U dYKapUOT; OJHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX OpPraHMW3MOB, BHUJOB, OMOIr€OlI€HO30B, 3KOCUCTEM H
Ouocgepbl; CTPOCHUS OpPraHOB U CHUCTEM OpPraHoB pacTeHUH,
KUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX

B OpraHusMax paCTeHHﬁ, JKHNBOTHBIX H YCJIIOBCKA, OMOJIOTUYECKUX




mpoieccoB: oOMeHa BemecTB (MerabonusMm), wuHbDOpMaUuu U
MpPEBpAIEHHS] SHEPTUU, OPOKEHUsA, aBTOTPOPHOTO U reTepoTpodHOro
THTIOB THUTaHUs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHesa, ASMOpuoreHesa, I[OCTIMOPUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUs OpraHu3Ma (OHTOTEHE3a),
B3aUMOJEHUCTBUSL TEHOB, TETEpO3UCa; JEHUCTBUM MCKYCCTBEHHOIO
orbopa, CTaOWIM3HPYIOUIEro, ABMXKYIIETO M Pa3pblBAaIOIIETO
€CTEeCTBEHHOI'0 O0TOOpa; aIONaTPpU4YEeCKOro U CHUMIIATPUYECKOr o
BH1I000pa30BaHUs; BIUSHUS JABMKYIIUX CHJI DBOJIONHMHN HAa T€HO( OHJ
HOMYJSALNUN; HPUCIOCOOJEHHOCTH OPraHM3MOB K cCpeae oOuTaHus,
YepesOBaHUs HANpPABJICHHUI HBOJIIOIMHU; KPYroBOpOTa BEUIECTB U

IMOTOKA SHEPIrUU B SKOCUCTEMAX

C(bOpMI/IpOBaHHOCTI) YMEHHA BbIACIATH CYIECTBCHHLIC TPU3HAKU
BUPYCOB, KIETOK IPOKAPUOT H DYKAPUOT; OJHOKIETOYHBIX MU
MHOTOKJICTOYHBIX OpraHu3MOB, BHJO0B, 6I/IOFCOHCHO3OB N 3KOCHCTEM,
0COOEHHOCTH MPOIECCOB 0OMEHa BEIIECTB M NMPEBPALIEHUS YHEPTHH B
KJIeTKe, (OTOCHMHTE3a, IIACTHYECKOr0 M JHEPTeTHYecKoro oOMeHa,
XeMOCUHTE3a, MHTO3a, Meio03a, OIUIOJOTBOPEHUS, pPAa3BHTHA U
pa3MHOXKEHHUS, HHIUBUIYaJbHOTO Pa3BUTHUS OpraHU3Ma (OHTOTEHe3a),
O0pBOBI 3a CyIIECTBOBAHNE, ECTECTBEHHOT 0 0TOOpa, BUI000pa30BaHu,
IPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHUs, BIHSHHSI
KOMITOHEHTOB 9KOCUCTEM, aHTPOMOTeHHBIX H3MEHEHUH B YKOCHCTEMaxX
CBOCH MECTHOCTH, KPYrOBOPOTAa BEIIECTB W MPEBPAICHUS dHEPTUU B

ouocdepe

YmMenue HCIIOJIb30BATh COOTBETCTBYIOIINE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMHHOJIOTHIO M CHMBOJIHMKY Ui J10Ka3aTelIbCTBA
POACTBAa OPraHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYII; B3aUMOCBSI3H
OpPraHu3MOB M Cpeabl OOWTaHMs; €JUHCTBA YEJIOBEYECKHX pac;
HEO0OXOAMMOCTH 3I0pOBOr0 00pa3a JKU3HHU, COXPaHEHHUS Pa3HOOOpa3us
BUJIOB U 3KOCHUCTEM KaK YCIOBHUS COCYLIECTBOBAHUS HPUPOABI U

YCJIOBCUYCCTBA

YMenune KPUTUYCCKHU OICHHUBATH HH(bOpMaLII/IIO OMOJIOrHYECKOT O
COACPIKAHHA; HMHTCPIPETHUPOBATH O3THYCCKHC ACIICKTbI COBPCMCHHBIX
I/ICCJ'IC,I[OBaHI/II\/’I B 6I/IOJ'[OFI/II/I, MCAUIIHUHC, 6I/IOT6XHOJ'IOFI/II/I;
paccMaTpruBaThb rI100aIbHBIC OKOJOIrN4YCCKUEC HpO6HCMBI
COBpPEMCHHOCTH, (bOpMI/IpOBaTL 10 OTHOIICHHUIO K HHUM CO6CTB€HHYIO

IMO3UIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA EI'D
11O BUOJIOT'M

Kon

HpOBepﬂeMblf/i JJIEMEHT COAECPKaAaHUA

buonorus kak Hayka. JKuBble cUCTEMBI U UX U3YUEHHUE

11

CoBpemeHHast OuoNOrusi — KOMIUIEKCHas Hayka. buonormueckue HaykKu u
u3ydaemblie MU mpobinembl. DyHpamMeHTanbHbIE, MPUKIATHBIE U TMOUCKOBBHIE
Hay4YHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Owonoru B (POPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBszanHbie ¢ Omomoruel. 3HaueHHWEe OMOJIOTUH B
MPAKTUYECKON JEeATEIbHOCTH YEJOBEKa: MEJIUIUHE, CEeIbCKOM XO35UCTBE,

NIPOMBIIUIEHHOCTH, OXPaHE IIPUPOJIBI

1.2

JKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonmoruu. CBOWCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, JUCKPETHOCTb W IEJIOCTHOCTH, CIOXHOCTH U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CcaMOOpraHu3alus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTH, I3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aniy >KUBBIX CHCTEM: MOJICKYJISIPHBIN, KIETOUYHBINA, TKAHEBBIN,
OpTaHW3MEHHBIN, MONYJIALIMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(6buoreonenornveckuii), O6mocdepurrii. Ilpomeccrl, mpoucxomdmme B KUBBIX
cuctemMax. OCHOBHBIE MPHU3HAKU XUBOTO. JKHM3Hb Kak ¢opma CyIIECTBOBAHHS

MaTepuu

1.3

Mertonbl Ouonorumveckod Hayku. HaOmiomeHue, wu3MepeHHE, SKCIECPUMEHT,
CHCTEMAaTu3alus, MeTaaHanu3. lIoHATHE O 3aBUCHMOH H HE3aBUCHMOU
nepemeHHou. [lmanupoBanne s3xcriepuMenTa. [locTaHOBKAa M pOBEpPKaA THUIIOTES.
HyneBas rumoreza. IloHsTue BBIOOPKH U €€ mOCTOBEpHOCTH. Pa3bpoc B
Ouonornuecknx AaHHBIX. OIleHKa OCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTAaTOB.
[IpuunHBl HCKaKEHUSI PE3yJIbTATOB JKclepUMeHTa. [IoHATHE CTAaTUCTUYECKOIo

TECTA

Krnerka xak Omonorndeckas cucrema

2.1

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IWHULA XKUBOTO. VICTOpHS OTKPBITUA
knetku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
neiinen, P. BupxoB). OCHOBHBIE MTOJ0KEHUS COBPEMEHHOM KJIETOUYHOU TEOPHH.
MeToasl MONEKYISPHOM M KJIETOYHOM OMONOrMH: MHUKPOCKOIHUSA, Xpomarorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, ¢ depeHuanbHOe

HeHTpU(yrupoBaHUe, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YAbTPaMUKpPOdJIeMeHThl. Boia u

ee POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTUC B CTPYKTYPUPOBAHHUH KIICTKH,




TeIIoperyaauuu. MuHepanbHble BelIeCTBa KJIETKH, UX OHOJOru4YecKas poiib.
Ponp kaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monuMmepsl. benku. AMHMHOKHCIOTHBIM COCTaB  OEJKOB.
Crpyktypbl OenkoBoit Mojekynbl. [lepBuuyHas cTpykTypa Oenka, NenTHIHAS
CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEpPTUYHAs CTPYKTypsl. JleHaTypanus.
CsaoiictBa 6enkoB. Knaccugukanus 6enkoB. buonornueckue ¢ yHKuuu O€IKoB.
VYraeBoael. MoHocaxapunabl, AMCaxapUibl, OJIUTIOCaXapuAbl W TOJHUCAXAPHUIBI.
OOumii 1aH CTpOCHUS M (PU3HMKO-XMMHYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIMH YriIeBOAOB.

Jluupel. TmapodunpHO-THAPOPOOHBIE cBOMcTBa. Knaccudukanus mumumos.
Tpurnuuepuasr, Gochonmunuapl, BOCKH, cTepouasl. buomornueckne GyHKIUH
munuaoB. O0mme cBocTBa OMOIOTHYECKUX MEMOpaH — TEKY4eCTh, CTOCOOHOCTh
K CaMO3aMBbIKaHUI0, TIOTYIIPOHUIIAEMOCTb.

Hyknennossie kucnorel. JJHK wn PHK. Crpoenne HyKIE€HHOBBIX KHUCIOT.
Hyxneorunsl. [Ipuaniun kommiementapHoct. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnupans. MecTtoHaxoxaeHue u ouonornueckue pyaknun JJTHK.
Bunet PHK. ®ynkuun PHK B knetke.

Ctpoenune w™onekyiabl AT®. Makpospruueckue cBa3u B MoJekyiae ATO.
buonornueckue pynknuu AT®. BoccTraHOBIEHHBIC TEPEHOCUYUKU, UX QYHKIIUH B
kinetke. CekBenupoBanue JIHK.

CtpykTrypHass Ouonorus: OMOXMMHUYECKHE M OWO(HU3NUECKHE WCCIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPHI OHOMOJIEKYI

2.3

Tunbl  KJIETOK: JyKapuOTHYecKas M IHpokapuorudeckas. CTpyKTypHO-
(yHKIIMOHATBbHBIC 00pa30BaHUS KIETKH.

CtpoeHne NMpOKapHOTHYECKOW KIeTKU. KieTrodHas cTeHka OakTepuil W apxew.
OcobeHHOCTH CTpOCHHS TeTepoTpodHON M aBTOTPOPHOW MPOKAPUOTHUECKUX
KJIETOK. MecTo ¥ poiib IPOKapUOT B OMOIIEHO3aX.

Crpoenrne W (YHKIMOHMPOBAHHE JYKapuUOTHYECKOW kieTku. [Inmazmaruueckas
MeMOpana (mrazmanemma). CTpyKTypa miaa3MaTH4eckoil MmemOpansl. Tpancnopt
BEUIECTB 4Yepe3 IUIa3MaTU4YecKylo MeMOpaHy: mnaccuBHbId  (auddysus,
obnery€énnas audy3us), aKTHUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MeMOpanbl. Pabora HaTpuii-KaaueBOTo
Hacoca. DHJOUUTO3: MUHOIMUTO3, ¢aronurto3. Dk3ouuto3. Knerounas creHka.
CtpykTypa ¥ QyHKIIUU KIETOYHOW CTEHKH PacTeHU i, TpuOOB.

Huronnazma. Huto3ons. Lurtockener. [IBmxenue wnuromaasMsl. OpraHoumisl
KkieTkd. OaHoMeMOpaHHbIE OpPraHoOM/bl KIETKHM: 3HJAOIMIa3MaTHYecKas CeTh
(BIIC), anmapat 'onbaku, AU30COMBI, UX CTPOCHUE M (PYHKUHHU. B3auMocBs3b
O0IHOMEMOpaHHBIX OPraHouA0B KieTKH. CTpoeHHe TpaHyIsIpHOTO PETHUKYIyMma.

Cunre3 pacTtBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpan. ['mamkwit




(arpanynsipHbI) BHOOMIA3MATUYECKUH peTukyinyM. CekperopHas GYHKUIUS
anmaparta [onpmaxu. TpaHcmopT BelecTB B KieTke. Bakyosnm pacTUTEIbHBIX
knetok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OpPraHOMbl KJIETKH: MUTOXOHIPHUH, ILIACTUIBL.

Crpoenne u (yHKIMM MUTOXOHIpHIl M muactun. IlepBuuHble, BTOpUYHBIE U
CIIOXKHBIE  IJIACTUABl  (OTOCHHTE3UPYIOLIUX  3YKApUOT.  XJIOPOIJIACTHI,
XPOMOILIACTBI, JICHKOIIACTHI BBICIIUX PACTEHHIA.

HememOpannbie opranouasl kieTku CTpoeHue M (QYHKIUMH HeMeMOpaHHBIX
OpraHouioB KjeTku. Pubocombl. MukpodunamenTsl. MplieuyHble KIETKH.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHue UM [BM)XEHHE >XTYTHKOB U
pecHndek. MukpoTpy00uKy 1uToriazMsl. LleHTpuoms.

Anpo. OOGomouka sapa, XpOMAaTHH, KapHOILIa3Ma, SIPBIIIKA, UX CTPOCHUE U
¢bynkuuu. SnepHsiii OenkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacHoyOKEeHUE
XpoMocoM B uHTephazHoMm sape. benkn xpomaTuHa — THCTOHBI.

Knerounsle BkiroueHusa. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKAPHOT

(pacTuTensHON, JKUBOTHOM, TPUOHOIA)

2.4

AccuMUNANMS U JUCCUMUJISIIHAS — JBE CTOPOHBI MeTabonmu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(DHBIA W TeTepoTpodHBI. YUacTHe KUCI0poJa B OOMEHHBIX
mpoueccax. JHepreTudeckoe obecrnedeHne KieTku: mnpeBpameHue ATD B
0oOMeHHBIX Tmporeccax. {DepMEeHTATHBHBIA XapaKTep peakmuid KIECTOYHOTO
Metabonu3ma. DepMEeHTHI, WX CTPOCHHE, CBOWCTBA W MEXaHHU3M JEHCTBUS.
Kodepmentsl. OTnnuns ¢pepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-MHTHOUTOPHL. 3aBHCHMOCTH CKOPOCTH (PepMEHTATHBHBIX
peakuuii oT pa3aTuYHBIX (HPaKTOPOB.

IlepBuuHBIl CHHTE3 OpPraHWYECKUX BenlecTB B KieTke. dorocuHTe3. Ponb
XJIOpomyacToB B mpouecce ¢ortocunre3a. CBeroBas ©u TeMHOBas (asbl.
[IponyktuBHOCTH (oTOCHHTE3a. BrnusHue pa3nuuHbIXx (AKTOPOB Ha CKOPOCTH
¢doTocunTe3a. 3HaueHHe POTOCUHTE3A.

XemocuHnTe3. PaznooOpa3ue opraHu3MoOB-XeMOCHHTETUKOB: HUTPU PHUIIUPYIOIIHE
OaxkTepuu, Keyne300aKTepuH, cepoOaKTepuu, BOJOPOJHbIE OakTepuu. 3HAUCHHE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl Opokenus. IIpomykTsl OposkeHHS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3MBbl. DTalbl dHEPreTudeckoro obMeHa. IloaroToBUTENbHBIN
stan. ['mukonu3 — 6eCKUCIOpOJHOE paCIIENIEHHUE TIIFOKO3bI.

buonornyeckoe OKHCIEHHE, WU KIETOUHOE AbIXaHHE. POnb MUTOXOHIpPHUU B
nporeccax OMOJIOTUYECKOT O OKHCJICHHUS. Huknuueckue peakiuu.

OxkucnurensHoe ¢pochopunupoBanue. [Ipenmyniecrsa a3podHoro nytu oOMeHa




BEIECTB Mepel aHa’pOOHBIM. D(PPEKTUBHOCTH IHEPreTHUECKOr0 OoOMeHa

2.5

Peaknuun matpuuHoro cuHte3a. IIpuHIUI KOMIJIEMEHTApPHOCTH B pEaKLMIX
MaTpUYHOrO cHHTe3a. Peanusanust HacinencTtBeHHOW uHpopMmauuu. ['eHeTHdecKuii
KoJ, ero cpoiictBa. Tpanckpunuus — MarpuuHbli cuHTe3 PHK. IlpuHuuner
TPAHCKPUIIUU: KOMIIJIEMEHTapHOCTh, AHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauus u e€ stansl. Yuactue TpancnopTHeix PHK B Guocuntese 6enka.
VYcnosus 6uocunresa Oenka. KoaupoBanue amuHokucinor. Ponb pubocoMm B
O6uocuHTe3e Oernka.

Opranu3anus reHoMa y NpoKapuoT U dyKapuoT. Perynsnus akTUBHOCTH I'€HOB Y
npokapuot. ['mnore3a omnepona (®. XKakob6, XK. Mano). Perynsanus oOMeHHBIX
IporeccoB B KieTke. KineTtounslii romeocras.

Bupycsl — HeknerouHsle (HOpPMBI XKU3HM U oOnuUratHele napasutsl. CTpoeHue
MIPOCTHIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros.

Bupycubie 3a0oneBanns 4enoBeka, )XKHBOTHBIX, pacteHuii. CIIN, COVID-19,

conuaJIbHbIC U MCIHUIITUMHCKHEC HpO6J’ICMBI

2.6

Knerounsii nwmkn, ero mnepuonasl u  perynamus. HWHTepdasza u  MHUTO3.
Oco0OeHHOCTH TPOIECCOB, MPOTEKAIKUX B MHTepdase. IloaroroBka KIETKH K
neneHuro. llpecuHTeTHdeckuit  (TOCTMUTOTHYECKHM), CHHTETHYECKHUA U
MOCTCUHTETUYECKUN (MPEMUTOTHUECKU) TEPUOABI HHTEP(a3HI.

Matrpuunsiii cunte3 JHK — pemnukanusa. Ilpunnuner pennukanuu JHK:
KOMIUIEMEHTApPHOCTh, IOJYKOHCEPBATHUBHBIM CHUHTE3, aHTUIIAPAIIEIBbHOCTb.
Mexanusm perukanuu JJHK. Xpomocomsr. Ctpoenne xpomocom. Temomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KIETKM — KapuoTUIl. JIMTUIOMIHBIA |
TarIONIHBI  HaOopel XpoMocoM. [‘omomorudHeie Xpomocombl. [lomoBwie
XPOMOCOMBI.

Henenue kinerkn — Muto3. CTaguu MHTO3a M MPOUCXOJALINE B HUX IPOLIECCHI.
Tuner mMuto3a. KapuoknHe3 u nuTokuHe3. buonornueckoe 3HauyeHHE MHUTO3A.
Perynauus MmutoTHueckoro nukia kietku. [Iporpammupyemas kierounas rudenp
— aronTo3.

(DYHKHI/IOHBJ'IBHB.H I'CHOMMKA

OpFaHI/ISM Kak OMOJOormyeckas CHCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHHAJbHEIE, MHOT'OKJIECTOUHbBIC OPTaHU3MBI Hu
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMbl pa3sMHOXKEHHS OPTaHU3MOB: Oecmonoe (BKIOYas BEreTaTUBHOE) U
mojoBoe. Buabl 0ecmonoro pa3sMHOXKEHHUS: TOYKOBAaHHE, CIOPYJISALHS,
(dbparmenTanusi, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBeie KIeTKH, iu rameTsl. Metio3. Ctaguu melio3sa.

IToBenenue xpomocoM B Meiioze. Kpoccunrosep. buonornueckuii cMpici Meiio3a




U MOJIOBOT0 Ipolecca. Meilo3 ¥ ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponsimeBoe pa3Butue. ['ameroreHe3 y x«UBOTHBIX. [I070BBIE JKEIE3HI.
OOpazoBaHWe H pa3BUTHE TIONOBBIX KieTok. CmnepmaroreHe3 W OOTCHE3.
CtpoeHnue moJIOBBIX KIETOK. OIIOJOTBOpEHHE M 3MOpPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CITOCOOBI OIJIOOTBOPEHUS: HApyKHOE, BHYTpeHHee. [lapTeHorenes.
WnnuBunyanpbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu sMOpuoreHesa
XKUBOTHBIX (Ha npuMepe Jarymku). J{podnenue. Tunsl npodnenus. Ocobennoctu
IpoOJIeHnsT MJIEKOMHUTAIOIMIKNX. 3apOABIIIEBbIE JUCTKH (racTpyisiuus). 3akiagka
OpraHoB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3auMHOe BiMsiHME wyacTei
pa3BUBAIOIIETOCS 3apojbpiiia (dIMOpuMOHANbHAS WHAYKIWA). 3akiagka IUlaHa
CTPOCHUS KMBOTHOTO KaK pe3yIbTaT MEPAPXUUYECKUX B3aUMOJCHCTBHI T'EHOB.
Bnusnue Ha sMOpHOHaNbHOE pa3BUTHE PA3NUYHBIX (HAKTOPOB OKpYKAIOMICH
CpelBbl.

Poct u pasButue xxuBoTHBIX. [locToMOpuoHansHbIN Iepuo. [Ipsmoe u Henpsmoe
pasButue. PaszButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHoJormYeckoe 3HAaYCHHWE MPSMOTO W HEMPSIMOr0 pPa3BUTHSA, HX
pacmpocTpaHeHHe B TpUpojae. THUIBI POCTa KUBOTHBIX. DaKTOpPHI peryIsiuu
pocTa JKMBOTHBIX MW dYeloBeka. CTaauu TOCTAIMOPHMOHAIBLHOTO pPA3BUTHS Yy
KUBOTHBIX U 4yesnoBeka. [leproasl oHTOreHe3a yeaoBeKa.

PazmuHOXeHme u pasButue pacreHuid. [ametrodutr m cmopodur. Meiio3 B
KU3HEHHOM IuKiIe pacteHuil. OOpazoBaHme cmop B Tpolecce Meiosa.
lamerorenes y pactenuil. OIUIOJOTBOpPEHHE W PAa3BUTHE PACTHTEIbHBIX
opranu3MoB. J[BOifHOE OTIOIOTBOPEHKE Y IBETKOBBIX pacTeHUid. OOpa3oBaHue

pa3BUTHE ceMeHU. M eXaHU3Mbl PETryJIsLIMU OHTOT€HE3a y PACTEHUH U )KMBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHHA MW Ppa3BUTHUA T'CHETUKHM KaK HayKH. OcHOBHEBIE
TCHETHUYECKUE IIOHSITUS U CUMBOJILL. I'OMOIIOrHYHEIE XPOMOCOMBEI, aJlJICJIbHBIC
T'€Hbl, aJJbTCPHATUBHBLIC IMIPHU3HAKH, JOMHUHAHTHBIA U pGI_ICCCI/IBHHﬁ IIpHU3HAK,
romMo3urora, reTrepo3urora, 4YuUCTasd JIMHHA, FI/I6pI/I):[BI, I'CHOTHUII, (1)6HOTI/IH.
OCHOBHEIE MCTOAbI T'CHCTUKU ! FPI6pI/I,I[0JIOFI/I‘IQCKHﬁ, LII/ITOJ'IOI"I/I‘IGCKI/II\/'I,

MOJ'IeKy.]'IHpHO-l"CHCTI/I“ICCKI/Iﬁ

3.3

Monorubpuanoe ckpemubanue. [lepBriif 3akoH Menuens — 3aK0H eAnHO000pa3us
rubpuaoB mnepBoro nokojeHus. IlpaBuno pomuHupoBaHus. BTopoil 3akoH
Menpenss — 3akOH pacLIeIUIeHHs Mpu3HakoB. LluTomoruyeckue OCHOBBI
MOHOTMOPUIHOIO CKpeuuBaHus. [ unoresa 4yucToThl ramer.

Ananuzupyromee ckpemuBanue. [IpoMexyTOUHBI XapakTep Haclel0BaHUs.
Paciiennenue npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUU.

HurubpugHoe ckpemuBanue. TpeTuid 3akoH MeHJens — 3aKOH HE3aBUCHUMOTO

HacCJICaO0BaHUA IIPpU3HAKOB. ]_[I/ITOJ'IOI‘I/IT-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOF0




CKpEIIMBAHUS.
CuensienHoe HacienoBaHue mnpusHakoB. PaGorer T. Moprana. CuemieHHoe
HacjleJJOBaHUE TIE€HOB, HApPYILIEHHUE CLEIUIEHUS MEXIy TreHaMH. XPOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXaHHU3M OINpPEACIEHUS IO0JIa. AyTOCOMBI U
MOJ0BbIE XpOMOCOMBI. ['OMOraMeTHBI U reTeporaMeTHbI Moj. I'eHeTndeckas
CTPYKTypa IMOJOBBIX XpomocoM. HacinenoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MOJIOM.

lenorun kak uenoctHas cucrtema. [lnedoTponusi — MHOXKECTBEHHOE JEMCTBUE
reHa. MHOXeCTBEHHBIN ajuienu3M. BzaumopelcTBue HeaIedbHBIX T'€HOB.

Kommuiementapaocts. Onucras. [lonumepus

3.4

B3aumoneiictBue reHotumna u cpensl npu popmupoBaHuu (peHorumna. MzmMeHUnBoCcTh
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHBIE IPU3HAKU. BUIBI N3MEHUNBOCTH:
HEHACJIEACTBEHHAs U HACIEICTBEHHAs.

MoaudukanmonHas  HW3MEHYUBOCTh. Poixb  cpeasl B (opmupoBaHuu
MOU(PHUKAIMOHHOW M3MeHunBocTH. HopMa peakunu npusHaka. BapuaioHHbI psin
n BapuarnuoHHas kpuBas (B. MHWoranmncen). CpoiicTBa MoauduUKanumoOHHON
HA3MEHYMBOCTH.

I'enorununyeckas n3meHUnBOCTh. CBOICTBA FEHOTUIIMYECKON N3MEHUYNBOCTU. Bribl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIl[HOHHAS.
KomOunaTtuBHass W3MEHYHMBOCTh. MeH03 W TIOJNOBOWM TIpOIecC — OCHOBA
KOMOMHATHBHOW N3MEHYUBOCTH. POlTb KOMOMHATUBHOW N3MEHUYMBOCTH B CO3/IaHUHU
T€HETUYECKOT 0 pa3HOOOpa3us B peJiesiax OJHOT O BUAA.

MyranyoHHass H'3MEHYMBOCTh. BUIIBI MyTalluii: FTEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHBIE M MHAYLHUPOBAHHBIE MYTALUU. SIn€pHBIE U LUTONJIA3MaTUYECKUE
Mytanuu. CoMaTH4eCKHUe U MOJ0BbIe MyTaluu. [IpHuHbBl BOSHUKHOBEHUS MyTaLUi.
MyTareHsl M HMX BIUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALHOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PSA0OB B HaciaeACTBeHHOU n3menunBoctu (H.U.

BaBI/IJ'IOB). BHC)II[CpHaH N3MCHYMUBOCTb M HACICIACTBCHHOCTD

3.5

Kapuorun wuyenoBeka. MexayHapojaHas TporpaMma HCCIEOBaHHUS TEeHOMa
yenmoBeka. MeToabl M3y4YEHHsS] TEHETHMKM 4YelloBeKa: TeHeallorHYecKHi,
OJIM3HEIOBEIH, U TOT€HETHYECKHH, MOMYJISIITMOHHO-CTATUCTHYECKUH,
MOJIEKYISPHO-TE€HETUYECKUH. CoBpemeHHOE omnpenecHue FEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHWPOBAHNE, TCHOTUITUPOBAHUE, B TOM YHCIIEe C TMTOMOIILIO
III[P-ananu3a. HacnencTtBeHHbIe  3a0ojeBaHUS  4YelOBeKa. ['€HHBIE |
XPOMOCOMHBIE 0oJe3Hun YyeJoBeKa. Bonesnu c HaCJICICTBEHHOM
MPEeIPaCIIONOKEHHOCTHI0. 3HAUEHUE MEAUIIMHCKONW TeHETUKH B MPEIOTBPAIICHUN

M JICUEHUH T'e€HEeTHUECKHUX 3a00iieBaHni uestoBeka. CTBOJIOBBIE KIETKHU




3.6

JomecTukanus u celekius. 3apoxkaAeHue CeIeKIuu U JoMecTukanuu. Yuenue H.U.
BaBuioBa 0 meHTpax NpOMCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX PACTEHHI.
Ponp cenexuuu B cO3MaHUU COPTOB PACTEHUM U IOPOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH NOMOJIOTMYECKUX PANOB B HAcCIEeACTBEeHHOW m3MeHuuBoctu H.M.
BaBuiioBa, ero 3HaueHue st CeNEKIMOHHONW paboTHI.

Metonpl  ceneKuMOHHOW paboTbl. MckyccTBeHHBI  OTOOp: MaccoBBI U
WHIUBUAYaJIbHBIH. Jtanbl KOMOMHAIIMOHHOH CEJICKIINH. HcnbiTanue
npousBoAuTeNIed MO moToMcTBy. OTOOp HO TE€HOTHUNY C IMOMOINBIO OLIEHKU
(¢enoTuna noTOMCTBa ¥ 0TOOP MO IeHOTHITY ¢ moMoInbio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CENeKIIMOHHON padoThl. Pagnanuonnelii u
XMMHYECKMI MyTareHe3 Kak MCTOYHMK MYTallMd Yy KYJIbTYpPHBIX (GopM
opranu3moB. lMcnonb3oBaHME TIE€HOMHOIO  PEAAKTUPOBAHHUA U METOIOB
pexomOuHanTHBIX JIHK nig monyuenns ucxogHoro matepuana Jyisi CEIeKIHH.
[Tonyyenne monuniaonnoB. BuyrpuBnunoBas rubpuausanus. binszkopoacTseHHoe
CKpelIMBaHue, niau NHOpUIUMHT. HepoacTBeHHOE CKpellnBaHue, WIH ayTOPHUINHT.
I'erepo3uc u ero npuunnsel. Mcnonbs3oBanue rereposuca B cenekuuu. OtnanéHuas
rubpuamzamus. [Ipeogonenue Gecrmonus MeXBHAOBBIX TMOpuAoB. JlocTrkeHus

CEJIEKINY PACTEHUM U AKUBOTHBIX

3.7

OOBEKTHI, UCIIOTb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBHIE KYJIbTYPHI,
MUKPOOpPTaHMU3MBbI, HX XapaKTepucTuka. TpamunuoHHas OHWOTEXHOJOTHS:
xje0omneyeHne, TMONy4eHHE  KHUCIOMOJIOYHBIX  NPOAYKTOB,  BHHOJEIHE.
Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHUYECKUX TEXHOJIOTHH.
[Ipon3BoacTBo  Oenka, AaMHHOKHCIOT W BUTaMHUHOB. VcKyccTBeHHOE
OILUIOJIOTBOpPEHHE. PEKOHCTpYKIHS SHLUEKIETOK M KIOHMPOBAHUE IKUBOTHBIX.
Merton TpaHCIIaHTAUUHU SIAEP KIETOK.

XpoMocoMHasgs W TeHHasg WHXKeHepus. VICKyCCTBEHHBII CHHTE3 T€Ha |
KoHCTpyupoBanue pexkoMOuHaHTHBIX JIHK. JlocTkeHHS © TepCIEKTUBHI
XpOMOCOMHOM ¥ T€HHOW WHXXEHEepUU. MeaunuHcKue OMOTEeXHOJIOTHH.

Hcnonbs30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6p2IBI/Ie OpraHn4cCKoro Mmpa

4.1

buonorunueckoe pa3H006pa3He OpraHu3MoOB. COBpCMeHHaH CHUCTCMaA
OpraHnM4cCKOro Mmupa. HpI/IHLII/IHbI KJ'IaCCI/I(i)I/IKaLII/II/I OpraHU3MOB. OCHOBHBIC
CUCTCMATHYCCKUEC I'PYIIIIBI OPTaHU3MOB.

OcobeHHOCTH CTPOCHHA H KU3HCACATCIBbHOCTU OJHOKIICTOYHBIX OPTraHHU3MOB.
BaKTepI/II/I, apXCcH, OOHOKIICTOYHBIC FpI/IGBI, OJHOKJICTOYHBIC BOAOPOCIHU, APYIHUC
HIPOTUCTEIL. KononuanbHubie OpraHHu3MBblI. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPraHHU3MOB!:
aMé6OI/II[HOC, JKTYTHUKOBOC, pPCCHUYHOC. 3aIJ_II/ITa Y OOHOKJICTOYHBIX OPraHU3MOB.

PaB,Z[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHHU3MOB. Takcucel




4.2

MHoOrokneTouHbie pacTeHus. B3auMOCBSI3b YacTell MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO opraHuzmMa. OpraHusm
Kak enuHoe TIenoe. TkaHu pacTeHu. Tumbel pacTUTENBHBIX TKaHEH:
oOpa3oBaTreyibHas, TOKPOBHAas, MPOBOJSAIIAs, OCHOBHas, MEXaHHYECKas.

OcobenHocTH cTpoeHusl, PyHKIHMH U PacCIOIOKEHUS TKaHEH B OpraHax pacTeHHA

4.3

BereraTuBHbIe U reHEepaTUBHBIE OpraHbl pacTeHUil. DyHKIUHU OPTaHOB U CUCTEM
opranoB. Kapkac pactenuil. JIBuxkeHrne MHOTOKJIETOUYHBIX PACTEHUN: TPOIU3MBI U
Hactuu. [lormomeHue BOABI, YIIEKUCIOrO ra3a M MUHEPAIBHBIX BEILECTB
pactenusimMu. J{pixanue pactenuil. Juddysus razoB yepes mMoBEpXHOCTh KIETKH.
TpancnopTHble cucTteMmbl pacTeHuid. Belaenenue y pacteHuil. 3amura Yy
MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeicTBa NMacCUBHOW M XHMHUYECKOU
3amuThl. DUTOHIUBL.

Paznpaxumocts U peryisiius y OpraHu3MoB. PaszgpaXxuMocTb U perynsanus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBnie BCIIIECTBA U HMX 3HAYCHHUC

4.5

MHOTOKJIE€TOYHBIC  JKHBOTHBIE. B3amMOCBsI3bL  4YacTe  MHOTOKJIETOYHOI'O
opraHu3Ma. TkaHHW, OPTaHbl U CUCTEMBI OPTAHOB MHOTOKJIETOYHOTO OpPraHu3Ma.
Opranusm Kak equHoe 1enoe. ['omeoctas. TkaHM KUBOTHBIX U 4YelOBEKa. THUIIBI
JKNBOTHBIX TKaHEW: JMHUTENHalbHAs, COCAUHUTENbHAsd, MBIIICYHAs, HEPBHAs.
OcobeHHocTn CcTpoeHMS, GYHKIUH W pacHoONOKEHUsS TKaHEH B oOpraHax

JKHUBOTHBIX U YCJIIOBCKA

4.6

Oprassl 1 cCUCTEMBI OPTraHOB KUBOTHBIX. O YHKIIUK OPTraHOB U CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CkeneTsl OJHOKIETOYHBIX W MHOTOKIETOYHBIX
JKUBOTHBIX. HapyXHblli 1 BHYyTpeHHUU ckejeT. CTpOEHHE W THUIIbI COEUHEHUS
KOCTEH.

JIBM>keHHE MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme KWBOTHHIX. IluTanue
MMO3BOHOYHBIX )KUBOTHBIX. J[pIxaHue ®uBOTHBIX. KoxxHOe npixanue. XKabepHoe u
JIEroYHOE AbIXaHUE.

JIlpIxaHve TO3BOHOYHBIX J>KMBOTHBIX. DBOJIOIMOHHOE YCIOXHEHHUE CTPOCHUS
JETKUX IMO3BOHOYHEIX KMBOTHEIX. JIpIXaTelbHAs CHCTEMa 4YeloBeKa. MeXaHH3M
BEHTWISIUM JETKUX Yy MTUIl W MJIEKONMUTAIOMMUX. TpaHCHOPT BEIIECTB ¥
opranu3MoB. TpaHCHOPT BEIIECTB y XUBOTHBIX. KpoBeHOCHas cucrtema u e€
OpTaHbl. KpoBenocnass  cuctema  MO3BOHOYHBIX  JKUBOTHBIX. Kpyru
KpOBOOOpAIIEeHHUs. DBOJIOIMUOHHBIE YCIO0XKHEHHS CTPOCHHS KPOBEHOCHOU
CHUCTEMBbI TTO3BOHOUYHBIX XWBOTHBIX. BbliJieieHne y opraHu3MmoB. Beiaenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opransl BoeijiesnieHUss. CBsA3b MOJIOCTH Tela
C KPOBEHOCHOW M BBIJAEIUTENHHOW CUCTEeMaMH. BbljeneHne y TO3BOHOYHBIX
JKUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IlOKpOBBI W HX

IpOU3BOOHBIC.




PasapaxxuMocTh U perymnsnus y opranu3sMoB. PazipaxuMocTb y 0JHOKJIETOUHBIX
opranuzmoB. Takcucel. Pa3gpaxuMocTe U perynsiius y MHOI'OKJIETOUYHBIX
pacTeHuii. PocToBbIe BelleCcTBA U UX 3HAUCHUE.

HepBHas cuctema u pediaeKkTopHas peryisiius y MHOTOKJIETOYHBIX MXHUBOTHBIX.
HepBHas cuctema u e€ oTaessl. DBOITIOLMOHHOE YCIOXKHEHHUE CTPOSHHS HEPBHOM
CHUCTEMBI y KUBOTHBIX.

Pa3paboTrka anroputmMoB u mnporpamM™m Ui 3¢G(EeKTUBHON (YHKIHOHAIBHON
aHHOTAIluU Ir€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0I0MOB

MHKPOOPraHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA 1 €ro 310POBLE

5.1

Oprassl 1 cucTeMbl OpraHoB 4yenoBeka. OTAessl TOJTOBHOIO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u peduexropHas nyra. besycioBHble u  yCIOBHBIE
pednekcol. I'ymopanbHas peryisuusi U SHIOKPUHHAS CHCTEMa J>KUBOTHBIX H
yenoBeka. JKene3bl SJHIOKPUHHON CHUCTEMBI M UX TOPMOHBI. [lelicTBHE TOPMOHOB.
B3anMocBsI3p HEpPBHOM W SHAOKPHUHHOW cucTeM. ['umoramamo-runodusapHas

cucrema. Peduekc u pepaexkropnas ayra. bezycnoBHbie 1 yCI0BHBIE pedIIEKCHI

5.2

3ammuTa opraHu3Mma ot Oone3Hed. IMMyHHas cuctema denoBeka. KieTouHbld U
TYMOpPAJIbHBIA HMMYHHTET. BpoxaéHHBIN, mpuoOpeTéHHBIN crnenuduaeckuit
nMMyHuTeT. Teopus  KIOHalIbHO-CEIEKTUBHOro uMMyHHTeTa (I1.Dpnmx,
®.M.bepuer, C.ToneraBa). BocmanuTenbHBIE OTBETHI OpPraHW3MOB. Poib

BPOXJIEHHOTO MIMMYHUTETAa B Pa3BUTHH CHUCTEMHBIX 3a001€BaHUN

5.3

KpoBenocHas cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYABI M KPOBb.

Kpyru kxpoBoobOpamenus. Pabora cepaia u e€ perynsmus

5.4

Heixanue yenobeka. Juddy3us razoB yepe3 moBEepXHOCTh KJICTKH. J[prxaTenbpHas
cucteMa uenoBeka. JlpIxarenpHas  IMOBEPXHOCTb.  Perymsiums  JIbIXaHHS.

JpixaTenbpHble 00BEMBI

5.5

HI/IH_IeBapI/ITCJ'ILHaSI CHUCTCMa 4YCJIOBCKA. OT,I[GJ'IBI MUIICBAPUTCIBHOI0 TpaKTa.
HI/IH_IeBapI/ITeJ'IbHHe KCIC3bI. BHYTpI/IHOJ'IOCTHOG nu BHYTPUKIJICTOYHOC

NUIICBApCHUC

5.6

[TokpoBel u ux mnpousBognblie. Opranbl BeigeneHus. llouku. CrpoeHue u
¢byHKuHOHUpOBaHUE HeppoHa. PUIbTpalus, cCeKpelus 1 o0paTHOE BCaChIBaHUE

KaK MCXaHHN3MbI pa6OTBI OpraHOB BBIJCJICHUA. O6paSOBaHI/I6 MOYH Yy YCJIOBCKaA

5.7

I[BI’I)KCHI/IC yeJoBeKa: MblmedHas cucteMa. CKeJeTHBIe MBIIINOBI U HUX pa60Ta.

CTpOCHI/Ie " THUIIBI COCAUHCHUA KocTei

TGOpI/ISI OBOJIFOLIMH. PasBuTue xnu3HM Ha 3emie

6.1

9BOJ’IIOLII/IOHH3.$I TCOpHUA 4. I[apBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HHNKHOBCHUA

JapBUHHU3MaA. Kuszup u HaydHas ACATCIIbHOCTDb 4. I[apBI/IHa.




JBmwxymue cuibl 3Bontouru BuaoB no Y. JlapBuny (BbICOKass MHTEHCHBHOCTD
pPa3MHOXKEHUS OpPraHU3MOB, HAcJEACTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIECTBOBaHMUE, €CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternueckorr teopuu somouun (CTI). HeitrpanbHas teopus
sBomonuu. CoBpeMeHHas 3BOJIIOIMOHHAs OMosorus. 3HaueHUe 3BOTIOLMOHHON

TEOpUHU B GOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA

6.2

[Monynauus kak 3jneMeHTapHas eAuHHUIA 3BONOLUH. COBpEeMEHHBIE METOAbI
OLIGHKHM TE€HETHYECKOro pa3HooOpas3usi U CTPYKTYphl momyisuuid. M3menenue
reHooH/a MOMYyJIALMH KaK 3JIEMEHTapHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHerndeckoro papHoecus k. Xapau, B. Baiinbepra.

DOneMmeHTapHble (GakTOpbl (ABMKYIIME CHUJIBI) DBOJIONUU. MyTanuOHHBINA
npouecc. KomOunatuHas wu3MeHuuBocTh. [lpeiidp reHoB — ciyuaiiHble
HEHAIlpaBJIEHHbIE H3MEHEHUsS 4YacToT ajuiened B nonynauusx. Oddext
OCHOBATEIIS. Murpanuu. N3onsanus O YJIAL AN : reorpaguueckas
(mpocTpaHCcTBEeHHAs), OMoornueckas (permpoIyKTUBHAS).

EcrectBennbiii  orGop — HampaBmsiomuid ¢Gaktop sBomroruu. Dopmbl
€CTeCTBEHHOro O0TOOpa: JBWXKYIIMH, CTaOMIHU3UPYIOIIHH, pa3phIBAIOIINI
(mu3pynTuBHEI). [TomoBoit oT6op.

[IpucocoOIEeHHOCT, ~ OPraHM3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIOLHUU.
Bo3nukHOBeHHe  mpucmocoOmeHwi y  opraHu3MoB.  Apomopdo3bpl U
uauoanantanuu. [Ipumepsr npucnocobnennii y opranu3MoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJICHHOCTH OPTraHNU3MOB.

Bun, ero xpurepum u cTpykTypa. BuagooOpa3zoBaHue Kak —pe3ynabTar
MHUKpO3BOMIONMU. M3omsamus — kiodeBod (akrop BumooOpaszoBaHusa. [lytu u
CIIOCOOBI BH1000pa30BaHUs: AJUTONIaTPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE),  «MTCHOBEHHOE»  (IOJHUIUIOUAM3ALMS,
rudpuausanus). JmuTeabHOCTh HBONIOIMOHHBIX MTPOIIECCOB.

MexaHu3mbl (pOpMUPOBAaHUST OUOIOTHYECKOr0 pazHOOOpas3usl.

Ponp »BOMIONIMOHHON OMoONOrHM B pa3paboTKe HAyYHBIX METONOB COXPAaHEHUS
O6uopazHooOpa3us. MUKpPOIBONIONUSA U KOIBOIIOIMS MAapa3uTOB U UX XO35EB.
MexaHu3Mbl HOPMUPOBAHUS YCTOMUYUBOCTH K aHTHOMOTHUKAM H CIIOCOOBI OOPHOBI

Cc Her

6.3

Mertonbl u3ydeHus Makpo3BostouuH. [lareoHTONOrMYeCKHe METOAbl M3Y4YEHUs
sBommonuu. [lepexonubie Gopmbl U GUITOreHETHYECKUE PSAIBI OPTaHU3MOB.
Buoreorpaduueckue Mmetoasl n3ydeHus sBononuu. CpaBHenue (Guopsl u hayHbI
MaTEepPUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emnn. Buasl-oHIeMUKH U
PETUKTBHI.

9M6pI/IOJ'IOFI/I‘-IeCKI/IC )51 CpaBHI/ITeJ'IBHO-MOp(l)OJ'IOFI/I'-IeCKI/IC MCTOABI M3Y4YCHUA




OBOJIFOIIHNH. I'eHeTnueckne MeXaHHU3MBI OBOJIFOIITMM OHTOI'€HE3a U IIOABJIICHUSA
3BOJIFOOMOHHBIX HOBIIICCTB. T"oMmoitoruunsie n AHAaJIOI'NYHBIC OpraHBbl.
PynumenTtapHbsie  opranbl M aTaBU3MBI. MonekynsipHO-T€eHETHYECKHUE,
OHOXUMHUYECKHE n MaTeMaTu4Y€CKHUe METOObI HU3YYCHHUA OBOJIFOIIUH.
T'oMoJIOruUHbIE TEHHI. COBpeMeHHI)IC MCTOAbI IMOCTPOCHUA (I)I/IJIOFCHCTI/IIICCKI/IX
JIepEBBEB.

XpOMOCOMHI)IC MyTallukd U 3BOJIOLUA T'CHOMOB.

OO6mme 3akoHOMepHOCTH (IpaBumia) 3BOJOINUU. HeoOpaTHMOCTh 3BOJIOLUH.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIIOLUU

6.4

Hayunble rumore3sl MNPOMCXOXKJEHUS JKU3HM Ha 3emie. AOuoreHes u
nancnepmus. JloHaydHble TPEACTaBICHHS O 3aPOKICHUH KU3HH (KPEAMOHU3M).
'mmoTesa MOCTOSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONMPOBEPIKEHUE ONMBITAMHU
®. Pemu, JI. Cnannannanu, JI. Ilactrepa. IlpoucxoxjeHue KU3HU H
acTpoOMOIIOTHSI.

OCHOBHBIE dTanbl HEOPraHWYECKOH 3Bomronuu. [lmanerapHas (reosornyeckas)
OBOJIIONMSA. XHMHUYECKas OBOJIONUS. AOHWOTEHHBIH CHHTE3 OPTaHUYECKUX
BemecTB u3 Heopranmueckux. Omeir C. Mmmrepa u . HOpu. OGpaszoBanue
nonumepoB U3 MoHomepoB. KoanepBatnas runote3a A.M. Onapuna, rumoresa
nepBudyHOro OympoHa JIx. XomnnedHa, reHeTudeckas rumore3a [. Mémmepa.
Pu6o3umsr (T. Yek) u rumoreza «vmumpa PHK» V. I'mnGepra. ®opmupoBanue
MeMOpaH ¥ BOBHUKHOBEHHUE MPOTOKIETKH.

Uctopusa 3emnn u meronsl e€ m3ydeHusi. MckomaeMmple OpraHU4ecKue OCTaTKH.
I'eoxpononorus u e€ meronsl. OTHOCUTENbHAS U A0COTIOTHASI T€OXPOHOJIOTHS.
['eoxpoHonornueckas mKasua: 30Hbl, pPbl, IEPUOIBI, FTOXH.

HauanpHble Tansl oprannyeckou spomtonuu. [losgBieHne W 3BOMIONMSA NMEPBBIX
KJIETOK. OBOJIOIHUS MeTabonn3Ma. BO3HHMKHOBEHHE TIEPBBIX HKOCHUCTEM.
CoBpeMeHHBIC MUKPOOHBIEC OMOTUIEHKH KaK aHaJIOT TIEPBHIX Ha 3eMiie COOOIIEeCTB.
Crpomaronutsl. [IpokapuoThl U 3yKapuOTHI.

[Ipoucxoxaenne sykapuoT (cuMOMOTeHe3). DBOJIOIMUOHHOE MPOUCXOKICHUE
BUpYycOB. IlpouncxoxkaeHue MHOIOKIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIONMHU BBICIIUX pacTeHuil. OCHOBHBIE apoMOp¢ O35l
pactenuil. Beixon pactenuil Ha cymy. llosBieHME CHOPOBBIX pAacTEeHUU U
3aBoeBaHuMe UMM cymu. CeMmeHHble pacTeHus. [IpoucxokieHue IBETKOBBIX
pacTeHuu.

OcHOBHBIE dTambl JBOJNIOIUU KUBOTHOrO Mmupa. OCHOBHBIE apoMOp¢ o35l
KUBOTHBIX. Bennckas ¢gayna. KemOpulickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBbie XOop0BbIE )KUBOTHBIE. JKU3Hb B BOJE. DBOMIOLMS TO3BOHOYHBIX.

[Ipoucxoxaenue ampudbuit u pentunuil. IlporcxoxaeHne MIECKOMUTAIOIIUX U




ntul. [IpuHnun xmroueBoro apomopgosza. OcBoeHue O€CIO3BOHOUHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3Butue xu3Hu Ha 3emMiie 1O 3paM U NepuoaaM: apxei, MpoTepo30H, naaeo3ou,
Me3030H, KaifHo30i. OOImas xapakTepucTUKAa KIMMara W TeOoJOTHYECKHX
npoueccoB. [losiBIeHre U paciBeT XapakTepHbIX OPraHU3MOB. YTIieo0pa3oBaHue:
€ro yCJIOBUSI U BJIMSIHUE Ha ra30Bblil cocTaB aTMOC(EpHI.

MaccoBble BBIMUpPAaHUSI — 3KOJOTMYECKHE KpHU3HUCHl mpouwioro. IlpudyuHel u
CIIEACTBHUS MacCOBBIX BeIMUpaHUU. COBpEMEHHBIH JKOJOIMYECKUN KPHU3HC, €T0

0COOEHHOCTH

6.5

Paznensl u 3agaum anTpomosiorun. Mertonsl aHTponosnorud. CTaHOBIEHHE
MPECTABICHUN O IPOUCXOXKACHUN yeaoBeka. COBpEMEHHBIE HAYUHbIE TEOPHUHU.
CxoncTBo 4yenoBeka C XUBOTHBIMU. CHCTEMaTHUECKOE MOJI0XKEHHE YeIOBEKa.
CBujerenbcTBa  CXOJACTBA  4YEJIOBEKA €  JKUBOTHBIMHU:  CPaBHUTEIbHO-
MOp(hOJIOTHYECKHE, AMOPHOIOTHIECKHE, bu3nonoro-oNnOXNMHIECKHE,
IIOBCACHYECCKUC. OTIMYMs 9eJIOBEKA OT JKUBOTHBIX. HpHMOXO)K)ICHI/Ie 1 KOMILJIIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. PazBUTHE TOJOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHCTCMBI.

JBmwxkymue cuibl ((PakTOpbl) aHTPOIOTEeHe3a: OWOIOTHYECKHE, COIHMaJIbHBIC.
CooTHomeHrne GMOJIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaUN AHTPOIOreHe3a. ABCTPAIIONUTEKH — ABYHOTHE NIPEAKHU JIFOJEH.
YemoBek  yMenblid, TEPBBIE HM3TOTOBIEHHS Opyauil  Tpyna. UYenosek
MPSAMOXOJSIANA W TIEPBBIA BBIXOJA Jroneld 3a mpenensl Adpuku. YemoBek
reiaenp0eprckuii — oOmMM TPeaoK HEeaHACPTAThCKOTO YelOoBEKa W dYeloBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KakK BHUJ JIIOJEH XOJIOJHOTO KJIWMAara.
YemoBek pa3yMHBII COBPEMEHHOTO THIMA, JCHUCOBCKHI 4YEIOBEK, OCBOEHHE
KOHTHHEHTOB 3a IpeaenaMu AQpuKHu.

DBOJIONMS COBPEMEHHOI'0 deloBeKka. EcTecTBeHHBIH OTOOp B MOMYJIALHIX
yenoBeka. MyTannoHHbIH mpomecc U nmoaumopdusM. [lonynsunoHHBIE BOJHBI,
npeii¢ reHoB, Murpanus U «3QPEKT OCHOBATENIS» B MONYJISIUAX COBPEMEHHOTO
YeJIOBEeKa.

Uenoseueckue pacel. Ilonstue o pace. bonpmme pacsl: eBporeougHas
(eBpasmiickasi), aBCTpaJo-HErpoujHas  (dPKBAaTOpHaibHAas), MOHIOJIOMIHAS
(a3uaTcko-amepukaHckas). Bpems um nmyTtu pacceneHus 4yeinoBeKa IO IJIaHETE.
EnuncrBo  yenoBeweckux pac. HayuHas  HecocTOATENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh YeNOBeKa K pa3HBIM YCIOBHSM OKPYXKAIOMEH CpeJbl.
Brnusaue reorpaduyeckoi cpeasl u Apelida TreHOB Ha MOPQOJIOTHIO U

(I)I/ISI/IOJ'IOFI/II-O YCJIO0BCKaA

DKOCHCTEMBI U MNpUCYIIHUEC UM 3aKOHOMCPHOCTHU




7.1

Paznenst u 3amaun 3xonorun. CBsA3b SKOJIOTUH C APYTUMHU HayKaMH.
Metoabsl skonoruu. llomeBble HaOMIOACHUSI. ODKCIEPUMEHTHI B JKOJOTHU:
NPUPOJHBIE W JIabopaTopHble. MojaelupoBaHUEe B OKOJOTHM. MOHUTOPHHT

OKpYIKaloIeH cpelibl: JIOKAIbHBINA, pETHOHATBHBIN U TT100aTbHBIN

7.2

Oxonoruueckue (GakTopsl U 3aKOHOMEpHOCTH uX JeiictBusa. Knaccudukanus
JKOJIOTMYECKUX (aKTOpOB: abMoOTHUECKUEe, OHOTHYECKHE, aHTPOIOTEHHBIE.
O6mue 3aKOHOMEpPHOCTH JeiicTBUs 3Kosorudeckux (axkrtopoB. [IpaBuiio
muaumyma (K. Hnpenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOHMOHTHBIE OPTaHU3MBI.

Abuotnueckue gakrtopsl. CBeT Kak skojgoruueckui gakrop. JleiicrBue pasHbix
YY4aCTKOB COJIHEUHOI'O CIIEKTpa Ha OPraHu3Mbl. ODKOJOIMYECKHE TIPYIIIbI
pacTEHHMIl M JKMBOTHBIX MO OTHOIIEHUIO K cBeTy. CHUrHanbHas poOJb CBETa.
doTonepuoan3M.

Temnepatypa kak »sKomormdeckuii ¢akrop. J[lelictBue Ttemmeparypsl Ha
opranu3Msl. [IoMKNI0TEPMHBIE 1 TOMOHOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHNU3MBI.

Brnaxnocts kak sxomormdeckuil ¢akrtop. IlpucmocoGnenust pacTeHHid K
HoJJepKaHUI0 BogHOro Oamanca. Knaccudukanus pacTeHUH 10 OTHOLIEHHUIO K
Boze. [IpucnocoOaeHus )KUBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenbl o0uTaHMsI OpraHM3MOB: BOJHAas, HA3€MHO-BO3JyIIHas, IOYBEHHas,
ryOuHHas  TOJIOYBEHHAs, BHYTpHOpPraHu3MeHHas. (DU3UKO-XUMUYECKHE
0ocoOCHHOCTH cpen oOuTaHus opraHu3MmoB. [IpucmocoOieHHs OpraHu3MOB K
KU3HH B Pa3HBIX Cpelax.

buonornueckue putMmsl. BHemIHHe 1 BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJUYHBIE
putMBbl. IIpucnoco6eHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHMSM YCIIOBUMN
KU3HU.

XKuznennsie popmbl opranu3moB. Ilonarue o xu3HeHHOH (opme. JKu3HEeHHBIE
GbopMbI pacTeHMii: NepeBbsl, KyCTapHUKHU, KyCTapHUYKH, MHOTOJIETHHE TpPAaBHI,
oJHOJeTHHE TpaBbl. JKu3HeHHbIE (POPMBI JKUBOTHBIX: THAPOOHOHTHI, T€00HOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue Qaxtopbsl. Buabl OMOTHUECKMX B3aMMOICHCTBHIl: KOHKYpEHLHA,
XMIIHUYECTBO, cuMOuo3 u ero ¢opmbl. [lapasutusm, Koomepauus, MyTyajlu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIEOHUUYECTBO). Hetpoduueckue
B3auMoneicTBUsl  (TomMueckue, Qopuueckue, Qadbpuyeckue). 3HaUCHHUE
OMOTHYECKMX B3aUMOACUCTBUN Mg CYLIECTBOBAHMS OpPraHU3MOB B Cpele

oOuTaHMA. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIHOUCHHA

7.3

DKOJOrHYecKue XapaKTCPUCTUKNU TIONMYJIAIUHU. HOHYJ'ISILII/ISI Kak Ouojormueckas

cucrtema. Poiap HEOTHOPOAHOCTHU cpeabl, (PU3NUECKUX OapbepoB U OCOOCHHOCTEM




O6uoI0ruu BUJIOB B ()OPMHPOBAHUM IPOCTPAHCTBEHHOM CTPYKTYpbI MOMYJIALMI.
OcHOBHBIE MOKa3aTeau NOMYJISALUU: YUCICHHOCTb, IUIOTHOCTb, BO3pacTHas U
[OJI0OBass CTPYKTypa, pPOXKAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MU PALIUSL.

Oxosoruueckas CTpykrypa mnonyiasinud. OLEHKa 4YHCIEHHOCTH IONMYJISLMU.
JluHamMKKa momysaauuu U e€ peryindanusa. buoTuyeckuil moTeHuuan MomyJIsaiuu.
MopenupoBanue IUHAMUKM nomnyiadauuu. KpuBele pocTa UYHCIEHHOCTH
nonyysuuu. KpuBble BbDKMBaHMSA. Perynsnus 4UCIEHHOCTH NONYJISLHNA: POJIb
(akToOpoB, 3aBHUCSIIMX M HE 3aBUCSAIIMX OT IIJIOTHOCTU. OKOJOTHYECKHE
cTpareruu BuaoB (r- u K-crparerun).

[TousiTue 006 »sKomormuyeckoil Hume BuAa. Mectoobutanue. MHoroMmepHas
Mojaenp dkosornueckoil Humm k.M. Xaruuncona. Pazmepsl 3konoruueckon
Huw. [ToreHnmanbHas u peaan3oBaHHas HUILIU.

Bun xak cumcrema mnonynsuuid. Apeanbl BUIOB. Buabl U HUX KHU3IHEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  IOBEACHUA W MHUIPAlUd  KMBOTHBIX.

bronornueckne mHBa3UNU YYXEPOAHBIX BHUI0OB

7.4

CooOmectBa opranu3moB. buomeno3 u ero crpykrypa. CBsizm MexXIy
opraHu3mMamMu B OHOLIEHO3e. ODKOocHUCTeMa KakK OTKphITas cuctema (A.JDx.
Tencnun). OyHKUUOHAIBHBIE OJOKHM OPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, pelyleHThl. Tpodpuueckue ypoBHH. Tpoduueckue Lenu U CETH.
Abuorndeckue 010ku 3kocucteM. IlouBbl M uibl B 3kocucteMax. Kpyrosopor
BEIECTB U IIOTOK YHEPTHH B SKOCHUCTEME.

OcHOBHBIE IIOKa3aTeln JKOCHCTEeMBbl. buomacca u mpoaykuus. DKOJIOrMYECKUe
NHApaMU bl YU cell, OMOMACChl U DHEPTHH.

HanpaBiieHHbIE 3aKOHOMEpPHbBIE CMEHBI CO00IIecTB — cyKueccuu. IlepBuunble u
BTOPHYHBIE CYKLUECCUM M HMX HIPUYMHBL. AHTPOIOr€HHbIE BO3JECHCTBUA Ha
cykueccun. KnumakcHoe coobuectBo. buopaznoo6pasue u mojgHoTa Kpyropopora
BELIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpuponHble  3KOCHCTEMBL.  AHTpPOIOI€HHBIE  3KOCHCTEMBL.  ATrpOdKOCHUCTEMA.
ArpoueHos. Paznuuus Mexay aHTpOINOTr€HHBIMU U IPUPOJAHBIMH KOCUCTEMAMU.
VpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas diopa u
¢dayna. CuHaHTponu3auus ropoackoi gayHsl. buomornueckoe u xo3sicTBEHHOE
3HAYEHHE arpo’KOCUCTEM M ypOO3KocHUCTeM. 3aKOHOMEPHOCTH (POpMHPOBAHUSA
OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B JKOCHUCTEMAX.

IIepeHOC >HEPTUH U BELIECTB MEKAY CMEKHBIMU JKOCUCTEMaMU. Y CTONYUBOCTh
OpPraHM3MOB, MOMYJISILIUI ¥ ODKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOMOTECHHBIX BO3JICUCTBUI

7.5

buocthepa — oOmennanerapras o6ojouka 3emuH, TH€ CYIMECTBYET WU




cymecTBoBana ku3Hb. Yuenue B.M. Bepnanckoro o Omocgepe. OOGnactu
6uocgepnl u e€ cocras. XKupoe BemecTBo Ouocdepsl U ero GyHKIUU.
3aKOHOMEpPHOCTH cyulecTBoBaHus Ouocdeprl. OcobeHHoctu Ouocdepbl Kak
rnobanpHOM  BKOCHUCTEMBI. J[MHamMuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemectB u OHOreoXuMHuuecKue IUKIbI (yriepoaa, as3oTa).
PutmuuHOCTh siBIEHUI B 6uochepe.

3oHanpHOCTh Ouocgepsl. Ilonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApPA,
XBOWHBIE Jieca, CMCIIAHHBIC MW MIHUPOKOJUCTBCHHBIC Ji€Ca, CTCIHU, CAaBaHHBI,
NYCTBIHU, TpPONUYECKUEC JICCA, BbICOKOIOpbA. KJII/IMaT, paCTHTCHBHBIﬁ n
KUBOTHBIM MUP OMOMOB CYIIH.

CtpykTrypa 1 (pyHKIHS KHUBBIX CHCTEM, OIIEHKA MX PECYpPCHOIr'O MOTEHIMAaNa |

6uochepHbIX (yHKIHHA

7.6

DKOJIOTHYECKHEe KPU3UCHI U UX MPUYUHBL. Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsisHeHue Bo3nylHONW cpeansl. OXxpaHa Bo3ayxa. 3arpsisHEHUE BOJAHOM CPeEJbl.
OxpaHa BOoIHBIX pecypcoB. Pa3zpymenne nmouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3meHeHne knuMmara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA DPACTUTEIbHBIM M KMBOTHBIM Mup. OxpaHa
PaCTUTEIBHOTO U JKUBOTHOrO Mupa. OCHOBHBIE NPUHLMIBI OXPaHBI IPUPOJBI.
Kpacapie xaMTH. OC000 oxpansemble upupoansie Ttepputopun (OOIIT).
boranndeckue cajpl 1 30010THYECKHE TAPKH.

OCHOBHBIE MPUHLIUIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA U IMPHUPOJIBIL.
PannonaneHOe  IPHUPOJONOIB30BAHME M COXpaHEHHE  OHMOJOTHYECKOTO

pa3zHooOpasus 3emin




YYEBHO-METOANYECKOE

OBECIHHEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* buonorus. buonorudyeckue cuctemMsl U npoiiecchl; 10 kiace. yriyoieHHoe
obyuenue TepemoB A.B., IletpocoBa P.A. OG11iecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»
* buosorus. buonorudeckue cucteMsl U potiecchl; 11 kiacc. yriryoineHHoe
obyuenue. TepemoB A.B., IletpocoBa P.A. OG1iecTBo ¢ orpaHMuYeHHON
oTBeTcTBEHHOCTHIO « MOl MHEMO3NHA »
VYueOnuku: - buonorus. buonornyeckue cucreMsl u mporecchl. 10 kmacc:
y4eOHHUK ISl 00111€00pa30BaTENIbHBIX YUPEKICHUH (MPOGUIbHBIA YPOBEHB)/
A.B. Tepemos, P.A IlerpocoBa. — 2-e u3a., ucnp. M.: Maemo3una, 2020. — 400
C.: . - buosorusi.
buonoruyeckue cuctemsl u nporecchl. 11 kinacce: yaeOHUK AJis
o01reoOpa3oBaTeNbHBIX yupexaeHui (mpodunbHbiii ypoBeHs)/ A.B. Tepemos,
P.A. ITetpocoBa. — 2-¢ u3x., ucnp. M.: Maemo3suna, 2020-. — 400 c.: un.
Aradonosa W.b., CuBornazos B.W. buonorus pacrenuit, rpu6os,
mumaitaukoB. 10-11 kmaccel. YueOHoe mocobue aiist mpoHIIbHBIX KJIAaCCOB
obmreoOpasoBarenbHBIX yupexaenuii. M.: [Ipoda, 2007.

Aiina @., Kaitrep [Ix. CoBpeMennas renetuka: B 3-x 1. — M: Mup,1987.

buonornyeckuii sHIMKIONEANYECKH cioBapb.-M: CoBeTckas
sHIUKIIoneaus, 1986. 5

buonorus. Dunuknonenus / ['n. penaktop M.C.I'msipos. - M.: bonbimas
Poccuiickas sHiuknoneaus, 2003.

Boponnos H.H., Cyxopyxkosa JI.H. OBostoniust opraHu4ecKoro Mupa
(bakynbraTuBHBIN Kypc): YueOHoe nocobue s 10-11 kiaccoB cpenneit
mIKOJIbL.2-€ u3A.- M: Hayka, 1996.



I'pun H., Crayt V., Teinop . buonorus: B 3-x T.-M: Mup,1990.

buonorus. Dunuknoneaus / ['n. penakrop M.C.I'unsapos. - M.: bonbias
Poccuiickas sumuknoneaus, 2003.

METOANYECKHUE MATEPHUAJIbBI U1 YUUTEJIA

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bosnbioit
CIIPaBOYHUK JIJIsI IKOJBHUKOB U MOCTYMAIOMKX B BY3bl. - M.: JIpoda2004

2. bonrosa U.B. C6opuuk 3ana4 no OO111eit OMoI0ruu JiJisl MOCTYMNAIOIINUX B
BY3bl. - M.: «Onukc 21 Bek» «Mup u o6pazoBanuey, 2005;

3. Koznoga T.A.,'Kyumenko B.C. buonorus B Tabnuiax 6-11 knaccsl.
CnpaBounoe nocooue. - M.: JIpoda, 2002;

4. IlumenoB A.B., [lumenoBa W.H. buonorus. Jlugakruueckue Matepuansl K
pasneny «O6mas 6uonorusy. - M.: «M3narensctBo HII DHAC»,2004;
5.Pe6posa JI.B., [IpoxopoBa E.B. AktuBHBIE POPMBI 1 METOBI OOYUCHUS
ouonoruu. - M.: [Ipocsemienue, 1997;

6. ®pocun B.H., CuBornazos B. U. ['oToBUMCA K €IMHOMY rOCYAapCTBEHHOMY
sk3aMeny: OOmas 6uomnorus. - M.: JIpoda, 2004. - 216c¢;

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
1.buonorus 10 xmacc. Ypoku no yuebnomy npenmery "buonorusa". ®I'AOY
BO "TI"'ocynapcTBEeHHBIN YHUBEPCUTET MPOCBEIICHUS"
2. buonorus 11 xnace. Ypoxku o yueoHomy nipeamety "buonorus". ®I'AOY
BO "T'ocynapcTBeHHBIN YHUBEPCUTET MIPOCBEILICHUS "
3. O0P: "buonorus, 10 knacc.- OO0 "AKmacc"
4. 30P: "buonorus, 11 knacc.- OO0 "AKmacc"
5.Harnsignas Ouonorusi. Xumust kKiIeTkd. BemecTsa, KIETKU U TKAaHU PaCTECHUH.
10 xmacc. Temsl yueOHBIX KypcoB 1o 6monorun 10 kimacca.- OO0 "9K3AMEH-

MEJINA



6.Harnsimnas Ouonorusi. DBOIIONIMOHHOE yueHue. Beenenue B axonoruto. 11
kiacc. Tembl yueOHbIX KypcoB 1o 6uosioruu 11 knacca OO0 "OK3AMEH-
MEJIUA"

7.Tpenaxep "Oo6nako 3Hanuil". buonorus. 10 knacc, OOO "®uzukon Jlad"
8. Tpenaxep "O6nako 3nanuii". buonorus. 11 xknacc, OO0 "®duzukon Jlad"

9. buonorwus, 10 - 11 knaccer. Kommniekchblit 06pa3oBaTebHEIi MaTepyas 10 GHOIOTHHL. -

I'AOY BO MI'TIY

Beeautel .http://www.e-0snova.ru/- XKypuan «buonorus. Bee mist yunress!»
2. http://digital.1september.ru — Oomepoccuiickuii mpoekt «Illkoma mudposoro
BEKa.

3. http://school-collection.edu.ru - Komtekmus nudpoBsix 00pa3oBaTeIbHBIX
pecypcoB.

4. http://wwwe.electroniclibrary21.ru - Dnexkrponnas 6ubdanoreka 21 Beka.

5. http://www.ege.edu.ru - Odurmansubiii nHGOpManoHHbIH moptan EID.

6. http://www.zavuch.ru - Caiit s yuuTenei.

7. http://ecosystema.ru - DkosoruuecKuii HEHTP «IKOCHUCTEMA.

8. http://letopisi.org - Jletomucw.

9. http://nsportal.ru - ConnansHast ceTb paOOTHUKOB 00pa30BaHUSI.

10. http://proshkolu.ru— BecrumaTHplii IKOIBHBIHA TOPTAIL.

11. http://infourok.ru - BecraaTHpI KOHCTPYKTOP CAWTOB IJIS YUUTEIIA.

12. http://multiurok.ru - becrutaTHbIi KOHCTPYKTOP CAalTOB IS YIUTEIIS.

13. http://bio.1september.ru - «I uay Ha ypok 6nosoruu. 1 ceHTSIOps».

14. http://dnevnik.ru - JIlueBHUK.DY.

15. http://www.krugosvet.ru - Dumuknoneaus Kpyrocser.

16. http://'www.uchportal.ru/ - Yaurenbckuii moprai.

17. http://priroda.ru - Ipupona Poccun, HarmoHATBHBIN TTOPTAJL.

18. http://zooclub.ru - 3o0xy6. MerasHIuKIONE NS O )KABOTHBIX.

19. http://www.darwinmuseum.ru/ - T'ocymapcTBeHHbIN JlapBUHOBCKUN MY3€i.
20. http://www.zin.ru/ - 3oonorudekuiit HHCTUTYT Poccuiickoii akageMuu HayK.
21. http://www.livt.net/ - DnexTpoHHas WLTIOCTPUPOBAHHAS SHITUKIIOTICTUS
«OKuBblI€ cy1iecTBay.

22. http://www.zin.ru/BioDiv/index.html - Uadopmannonnas cucrema
«buopaznoobpaszue Poccuny».

23. http://zmmu.msu.ru - 3oonoruueckuii Mmy3eit MI'Y um.

M.B.JlomonocoBa. 24.http://sci.aha.ru/biodiv/anim.htm - DH1uKIOTIETUS
®nopa u dayHa.



25.http://biodat.ru/ - UadopManinoHHbIN caiiT 0 )KUBOM MPUPOJIE.
26.http://www.unnat.ru/ - [llkona OHHATOB.

27.http://plant.geoman.ru/ - bubnuoreka JKu3Hb pacTCHHIA.
28.http://lwww.learnbiology.ru/ - 3anumartenbHas OHOIOTHS.
29.http://med.claw.ru - MeaumiHcKas SHIUKIONE AU, AHATOMUYECKUI aTiac.
30.http://animal.geoman.ru/ - Mup »XHBOTHBIX.
31.http://ru-biologia.livejournal.com/12284.html - TIpoGaemsl 3BOTIOIIMH
JTAaHHBIC

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia.ru/
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