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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueObHoMy mnpeamery "buonorus" (naizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oOpa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHOro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenusa (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EcTecTBeHHO-
HayuHble npeametb». CorimacHo mnonoxeHuasmM OI'OC COO mnpodunbHbie
yueOHbIe MpEeIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  0O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeqHuM IpodeccuoHaIbHBIM U BhICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIbIA W3 3TUX YYEOHBIX MPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue o
HeNMM M 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha yriayOiéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM UM TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH y4eOHOro Impolecca,
BO3pAcCTHBIX OcoOeHHOocTel oOyuaromuxcsa. B mporpamme mo Ouosoruu
peanu30BaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIPaBJICHHOCTh Ha  MOCJENyIoliee pa3BUTHE OMOIOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIICHUS, TMPEACTABICHU O 370pOBOM o0Opa3e >KHU3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM Tak)Ke MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO IMpeaMeTa
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MpPEeIMETHbIM pe3yibTaTaM OOydeHHs U B
(OpMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JIEATEIBHOCTH
Oo0y4arouMxcs MO OCBOCHUIO COAEpkKaHHUS OWOJIOTHMYECKOro OOpa3oBaHHA Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacimiMpeHue U yriayOieHue 3HaHUW OOydYaroIMXCsl O KUBOM MPHUPOIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTHH, SMOpPUOJIOTUM W OUOJIOTUU Pa3BUTHS,
I€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOIO YYEHHSI M 3KOJIOTHH.



N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMUXCS K MOCIEAYIOIEMY IOIYYEHUIO
Ouosiorudeckoro  oOpa3oBaHUsi B  By3aX M OpraHM3alldiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX Pa3feoB OMOJOTMHM Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHHUSA TOJy4arOT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHU3Me€ 4YeJIoBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MTPUKIAAHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYEHHBIMU OOYYaIOUMMHUCS TPU U3YYECHHUH
$u3MKU, XUMUHU, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIA MMOAXOAbl K M3YyUYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, 3BOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3eMiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMOJIOTUN DPA3BUTHSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTUH, AKTyaIM3UPYIOTCS 3HaHUA OOydYaloIIMUXCA MO OOTaHUKE, 300JI0THH,
aHatomuu, Qusnonoruu uejoBeka. B 11 kimacce wu3yyaroTcs SBOIIOLHMOHHOE
y4eHHe, OCHOBBI HKOJIOTHUU U yueHue o ouocdepe.

VYyeOubii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUI M 3aKOHOB, UJICH, MPUHIIUIIOB U MPaBUI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uv MU OCOOCHHOCTSAX KJIETKHU, OpraHWU3Ma, IOMYJIAINH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
MCCJIEIOBAHUAX B OMOJIOTHH, IPUKJIAIHBIX aCTEeKTaX OMOJOTHYecKUX 3HaHUM. s
pa3BUTUS M TOJAEpNKAHUS HHTepeca OOydaromuXcsi K OHOJOTHMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOTPaMMBbI
o OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS U PA3BUTHS
TOW WM HHOM oOJacTh OHOJOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PELICHUE BaKHEHIINX OMOJIOTMUECKHUX U SKOJIOTHYECKUX MpooIeM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJI€éHHOM ypOBHE —
OBJIaJICHNE  OOy4YalIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHM3allMd JKUBBIX CHCTEM pa3HOrO paHra M NpUOOpeTeHHEe YMEHHil
UCIIOJIb30BaTh ATH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeneiaéHHON o0iacTu
mpoecCHOHaNbHON NIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOr0 3aBeIeHHUs I MPOJOKEHNUS OMOJIOTHYEeCKOro o0pa3oBaHHUsL.

Hoctrwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOJaEéHHOM ypOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIINX 3a/1ay:



OCBOCHHE OOYYaIOIIUMUCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHUMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiiaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHHM, MHOTO0Opa3Wh U OCOOEHHOCTSAX OMOJIOTMYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MonyJsiius, BUA, OMOreoLeHos3, ouocdepa); 0 BEIAAIOIINXCS OTKPBITHUAX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYydYalolmMUXCsd C METOJaMHU TIO3HAHHUS KUBOW MPHUPOJIBIL:
UCCJIEeI0OBATEIbCKUMHU  METOJAaMU  OHMOJOTMYECKUX HAayK (MOJIEKYJISpHOM W
KJIIETOYHOM OuOJIOTUH, SMOPHUOJIOTUM U OHWOJOTHH DPa3BUTHS, TE€HETUKU U
CeJeKIMM, OWOTEXHOJIOTUM M CUHTETHYECKOW OHOJIOTUH, TaJICOHTOJIOTHH,
DKOJIOTUM);  METOJIaMH  CAMOCTOSTEIIbHOTO  MPOBEJICHHUS  OMOJOTHMYECKUX
UCCIeOBaHUNA B JlabopaTopud U B mpupojae (HaOIOAeHUE, HU3MEPEHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHME);

OBJIQJICHUE OOYYaIOIUMHUCS  YMEHUSIMU: CaMOCTOATENIBHO  HaXOJUTh,
aHAJIM3UPOBATh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(POPMAIMIO; TOJIH30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BuUTHEM OHOJIOTHM U  COLMAIBHO-DKOHOMHYECKUMH U  DIKOJOTUYECKUMU
npoOjieMaMH YeJIOBEUECTBA; OICHUBATH IOCIEJACTBUSI CBOCH JCATEIHLHOCTH TIO
OTHOIIIGHUIO K OKPYXAKIIeH NPpUPOJAHON cpeje, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJeH; OOOCHOBBIBaTH M  COOJIFOAATh  MEPHI
npoGUIAKTUKH UHPEKIIMOHHBIX 3a00JeBaHUi, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEICATEIHHOCTA B YpPE3BBIYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYaIOIIUXCS WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIpOIlECC€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHSIMH U COBPEMEHHBIMH
UCCJICIOBAaHUSAMH B OWOJIOTHH, pEUIaeMBIMH €10 MpoOJeMaMu, METOA0JOTHeH
OMOJIOTUYECKOTO UCCIIeI0BaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHUMN, PEIICHUs OMOJIOTHUECKHUX 3a/1ad, MOJICJIUPOBAHUS OHMOIIOTHUECKHUX
00BEKTOB M IIPOIICCCOB,;

BOCIIUTaHUE Y 00YyYarONIMXCsl IIEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00beKTaM U sIBICHUSAM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TpaMOTHOCTH, OOIIeH KyJbTyphl TIOBEACHHS B TPUPOJIE;
MHTErpalui €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  O0y4yalomMMUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOJIONOIB30BAHUMN (COOJIOIEHUE MPAaBUI TOBEACHUS B MPHUPOJE, OXPaHbI
BHJIOB, 9KOCHCTEM, OHMoc(dephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBBS
OKpYyXalomux Jroae (coOmromeruss Mep mpodumakTuku — 3a0oeBaHUM,
oOecrieueHue OE30MACHOCTU IKU3HENEATCTLHOCTH B YPE3BBIYANHBIX CUTYyAIHIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) HA OCHOBE  MCIOJIb30BAHUS
OMOJIOTMYECKHUX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HU;

CO3JJaHh€  YCIOBUM  JJisI  OCO3HAHHOTO  BbIOOpa  OOyYaroIMMUCS
WHAUBUYaJTbHON 00pa3oBaTeIbHON TPAeKTOPHH, CIIOCOOCTRBYIOIIEH



nocieayonemMy MNpopecCHOHATBPHOMY CaMOOMIPEIEICHNI0, B COOTBETCTBHH C
WHIUBUIYaTbHBIMUA HHTEPECAMU U TIOTPEOHOCTSIMH PETHOHA.

OO61iee 4ncao YacoB, OTBEICHHBIX HA M3y4Y€HHE OMOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE CcpeliHero oliero oopazoBanus, coctariser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHUs] OUOJIOTHUU
OCYILIECTBISIETCS C Y4ETOM CIeUu(UKH €TO CONEp:KaHWs W HAIMpPaBICHHOCTH Ha
NpOAODKEHNE OMOJIOTHYeCKOro 00pa3oBaHUS B OpraHHU3aIUsIX CpPETHETO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s13aTeNIbHBIM YCIOBHEM MPH 00yYEeHUU OMOJIOTHH Ha YIITyOJIEHHOM ypOBHE
SBJIICTCS TIPOBEJICHUE Ja0OPATOPHBIX M MPAKTHUECKHX paboT. Takke ydacTue
0oOy4JaroImMXCcs B BBIMOJHCHUH MPOCKTHBIX M Y4eOHO-UCCIIEIOBATEILCKUX PaloT,
TEMaTUKa KOTOPBIX OMNPEACISICTCS  YYUTEIIEM Ha OCHOBE  MMEIONIUXCS
MaTEPHATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOAHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMoJoTUsl — KOMILIEKCHasi Hayka. KpaTkas ucropust pa3BUTHUs
Ouonornu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
OyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3zanHbie ¢ Ouosoruei. 3HaueHUE OWOJIOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIUIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpel u cxembl: «CBsi3b OHMOJIOTHM C JIPYTMMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMerT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPIraHU3ALMS,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(buoreoneHoTnyecknii), Omochepusiii. Ilpomeccel, HpoucXOAANIME B IKUBBIX
cuctemax. OCHOBHbIE NpU3HAKU >KUBOrO. JKW3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromne >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3aus, MeTaaHanus. [loHsaTue o 3aBucuMOn 1
He3aBUCMMOW mniepeMeHHOU. IlmanumpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBast runotes3a. [loHsTie BBIOOPKH M €€ TOCTOBEPHOCTH.
Pazbpoc B Ouonormuecknx mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TOJYYCHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHWs pe3yabTaToOB »dKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuet 1 cxembl: «OCHOBHBIE TpHW3HAKH >KU3HWY», «buomornueckue
cucteMbl», «CBOWCTBa KUBOM Marepum», «YPOBHU OpraHU3AlUU KUBOU
npupoasl», «CTpoeHHE KUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTo opraHuzmay, «buoreounenos», «buocdepa», «Metomsl
W3y4YEHUS )KUBOU MPUPOIBI».



O6opynoBanue:  ynabopaTopHoe  OOOpyJdOoBaHHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcronb30BaHUE PA3MUYHBIX METOJOB IPH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAsg eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas Mukpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npusicusnerHHoe) usyieHue Kiemox.

JdemoHcTpanumn

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

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaThl pPacTUTENIbHbIX,
KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, anektpodopes, auddepeHIHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga u e€ ponp Kak pacTBOpPUTENS, pearcHTa, y4yacThe B CTPYKTYpUPOBAaHHU
KJIETKH, TEIUIOperynanuu. MuHepalbHbIe BEIIecTBa KIETKH, UX OHOJOTrHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosiormdueckue mnoauMepsl. benku.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTypsl O6enkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNnTUIHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAA
cTpyktypbl. Jlenatypamus. CgoiictBa OenkoB. Kmaccudukanus  OenKoB.
buonorunyeckue pynkumu 6enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapuiabl, OJIMTOCAXAPUJIBI U MTOJTUCAXAPUIBL.
O0mmii TaH CTpOoeHHS W (PUBHKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonorunyeckne GpyHKIHMH YIIIEBOIOB.

Jlumunet. ['uapodunsHO-THAPODOOHBIE cBOMcTBa. Kitaccudukarys munumos.
Tpurmunepunsl, ¢Gocomunuasl, BOCKH, cTepouasl. buonmormdyeckune GyHKIAM
aunaoB. O0me CBOMCTBA OMOJIOTHYSCKIX MEMOPaH — TEKY4IEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CrtpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneotunel. Ilpunnun kommiementapuoctu. [lpaBuno UYapradda. Crpykrypa



JIHK — nBoiinas cnimpanbs. Mectonaxoxnaenue u ouonornueckue pynknuu JTHK.
Buae PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyiae ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (DYHKLIHH B
Kietke. /{pyeue nyxneozuompugocgpamer (HTD).Cexsenuponanue JJHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHasi Ouoiorus: OMoXxuMuueckue U Onodu3nyYecKue HCCieI0BaHus
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
cmpyKmypul u QYHKYull 6UOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKuil CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

HNuarpammel:  «PacmpenesieHe XUMHYECKUX DJIEMEHTOB B  HEXHBOU
npupojie», «PactpeaeneHue XUMUYECKUX SJIEMEHTOB B )KUBOUW TIPUPOJIEY.

Tabmumel u cxembl: «llepuogmyeckas TabmuIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtsa B cocTaBe OpPraHu3MoB», «CTpOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEeKYI
yriaeBoaoBy, «CTpoeHue MOJIeKyl JUnuAoB», «HyKIeHMHOBbIE KHCIOTHDY,
«Ctpoenue Monekysbl ATDy.

O6opynoBaHue: XuMUYeCcKas 1Mocyia u 000py10BaHueE.

JlaGopaTopHas padora «OOHapyxeHHE OEJIKOB C OMOIIbI0 KaueCTBEHHBIX
peaKumn».

JlabopaTtopnas  paGora  «lccinenoBaHWe — HYKIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHne U yHKIUMN KIETKH

Tunbel KJIETOK: JyKapuoThueckas U Ipokapuotuyeckas. CTpyKTypHO-
(G yHKIIHMOHAIBHBIC 00pa30BaHUS KIICTKH.

CrpoeHnue npokapuoTHIecKon KiaeTku. Kinerounas creHka OakTepuil 1 apXen.
Oco0eHHOCTH CTPOCHUS TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapUOT B OMOIIEHO3AX.

Crpoenue u (G yHKIIMOHUPOBAHUE YKapUOTUYECKOU KJIETKHU.
[Inazmatnyeckas wmemOpana (turazmanemma).  CTpyKTypa —IIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA U BTOPUUYHBIH
akTUBHBIA TpaHcnopT). [lomymponunaemocts wmemOpanbl. PabGora Hatpuii-
KaJIMEBOTO Hacoca. DHJOIMTO3: MUHOUUTO3, (aromuTos. Jk3omuTo3. Kierounas
crenka. CTpykTypa n QyHKIIMH KICTOYHOW CTEHKH paCTEHUH, TPUOOB.

Hutommasma. [uto30mae. [luTockenet. JBumxkeHnue muroriazMbl. OpraHoubI
KieTku. OnHoMeMOpaHHbIE OpraHOWAbl KJIETKH: JHAOIMIIa3MaTHYecKasi CeTh
(BIIC), anmapat ['onbaxu, JU30COMBI, UX CTpoeHHE M (DYHKUMU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOMAOB KJIETKU. CTpOEHHE TpaHyJISPHOIO PETUKYIyMma.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. Cunre3 pacTBOpuUMbIX OenkoB. CUHTE3



KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIIA3MATUYECKHM
petukyinyM. CekpeTopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6eaxos 6
annapame [onvoorcu. Copmuposka Oenxkos 6 annapame I o01b0xcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbiX KiIeTok. Kiierounslid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWAbLI  KJIETKW:  MUTOXOHAPHUH,  IUJIACTHUJIBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoenne W (QPyHKIUM MHUTOXOHIApUN W miuactui. [lepBuunsie,
BTOPUYHBIE U  CIIOXHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIUX  JYKAPHOT.
XJIOpOIUTACTHI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranounbl kietku CtpoeHue u (QPyHKIMHM HEeMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunamenTsl.  AxkmunogvleMukpoguiamenmsi.  MpllIeUHbIE  KIETKU.
AKmuno8ble KOMNOHEHMbl HeMbluedHbIX Kiemok. Mukporpyoouku. KineTouHslit
neHtp. CTpoeHWe W JBUXKEHUE JKTYTUKOB U pecHUYEK. MUKpoTpyOouKu
uTorasMel.  Llentpuons. benku, accoyuuposaunvie ¢ MukpoguiameHmamu u
muxkpompybouxamu. Momopusie 6enxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIUIa3Ma, SAPBIIIKH, UX CTPOCHUE U
bynkuuu. Anepubiii  OenkoBbli MaTpukc. IIpocTpaHcTBeHHOE pacmosoKeHue
XpOMOCOM B uHTep(azHOM sifpe. Iyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBIL. /Jlumamuka sdepuou o6onouku 6 mumo3se. SoepHviii
mpancnopm.

Kinerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK dYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdleMoHCcTpamuun

IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnmuuer 1 cxembl: «CTpoeHHE SyKapHUOTUYECKOW KIeTkn», «CTpoeHwue
KUBOTHOM  KiIeTkW», «CTpoeHue  pacTUTEeNbHOM — KIeTku», «CTpoeHue
MUTOXOHIPUWY, «SAnpo», «CTpoeHnEe MPOKAPUOTUIECKOU KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHBIX KIETOK.

JlabopaTtopnass paGora «l3ydeHne CTpOEHUS KIETOK Pa3IUYHBIX
OPraHu3MOB.

IIpakTuyeckas padora «l3ydyeHne cBOWCTB KIETOYHON MEMOPAHbBI.

JlaGoparopHass padora «liccinenoBaHue IUIa3MoJiM3a W JIETUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass  paGora  «l3ydeHwe  [ABUKEHUS  UUTOIJA3MbI B
PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPEeBPallieHUE YJHEPIrUU B KJIEeTKe

AccUMWISIIUA U AUCCUMUMIIALINS — JIBE CTOPOHBI MeTaboin3Ma. Tumbsl oOMeHa
BEIECTB: aBTOTPOPHBIM U TeTEepOTPODHBIA. YUacTHE KHUCIOPOJa B OOMEHHBIX
mporieccax. JHEpreThdeckoe obOecrnedueHne KieTku: mnpeBpamieHne ATD B
oOMeHHBbIX mporeccax. DepMEHTATHUBHBIA XapaKTep peakiuid KIETOYHOTO
MeTtabomm3Ma. DEepMEHTBbI, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBHS.



Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTU (EepMEHTaTHUBHBIX
peaKkIuil OT pa3INUHbIX (DAKTOPOB.

IlepBuYHBII CHUHTE3 OpPraHUYECKUX BELIECTB B KiIeTKe. PDOTOCUHTES.
AHOKcueeHHblll U OKcueeHHbll gomocunme3 y odaxkmeputi. Ceemocodouparoujue
nuUeMeHmyl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0poIuiacToB B mpouecce
¢otocunTesa. CeroBasi u TeMHoBas pa3pl. Pomoovixanue, Cs., Cs. u CAM-munut
gomocunmesa. IlpogykTuBHOCTh (hOTOCHMHTE3a. BiusiHue pa3nuyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (GOTOCUHTE3A.

XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYIOIUEe OaKkTepuu, >Keae300aKkTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HaUCHHE XEMOCUHTE3A.

Ana’poOHble opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUss U HUX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpobHBIE OpraHu3MBl. Orarbl YHEPreTUYECKOIO oOMeHa.
[loaroToBuTtenbHbIH 3TaMN. ['MHKOIN3 — GECKUCIOPOAHOE PACHICTNIEHHUE TITFOKO3HI.

buonorndeckoe okuciaeHue, WM KIECTOUYHOE JbIxaHue. Pojb MUTOXOHIpUI B
nporeccax Ouosnorudyeckoro okucienus. Lluknuueckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Dnepeuss membpannozo epaduenma npomonos. Cunmes
AT®D: paboma npomonnoti ATD-cummaswi. llpenmyiecTBa a’poOHOr0 MYTH
oOMeHa BelecTB nepe aHadpoOHBIM. D(PHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdeMoHCcTpamuun

IToptpetsr: k. IIpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «@OTOCHHTE3Y, « IHEPreTHISCKU 00MeH», «buocuHTe3
6enka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE MJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopHass pabora  «l3ydeHuME  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTaxas3bl)y.

JlaGopaTtopnas padora «U3yueHue ¢GEepMEHTATHBHOTO paCIHICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnas pabdora «CpaBHeHue mporeccoB (orocuHTe3a |
XEMOCHUHTE3a.

JlaGopaTtopHasi pabota «CpaBHEHHE MTPOIECCOB OPOKEHUS U JTBIXAHUS».

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€ B KJIeTKe

Peakuuu MatpuuHoro cuuresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B pEaKIUAX
MaTPpUYHOTO CHHTE3a. Peanuzamusa HacieacTBeHHOW mHpopmaiuu. I'eHeTuuecKuit
KOJI, ero cBoucTBa. TpaHckpunius — MatpuuHblii cuHTe3 PHK. Ilpunummne
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUINAPAIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot kniemke. Hexooupyrowue PHK.



Tpancnsuus u e€ stansl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBust Ouocunteza Oenka. KomgupoBanue amuHokucinor. Ponas pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKapHOT. Perynsius akTUBHOCTH T€HOB Yy MpokapuoT. ['mmotesa
oneponHa (®. XKako0, XK. Mano). Monrekynsapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perymnsius 0OMeHHbIX
npoleccoB B kieTke. KineTounslit romeocras.

Bupychl — HekneTounble GOpMBbI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHnHbili YUKl
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychbie 3a0oneBanusi yenoBeka, XUBOTHbIX, pacTenuil. CIINJ, COVID-
19, conmanbHble ¥ METUIIMHCKUE MTPOOJIEMBI.

Buoungopmamura: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUoI02UYecKux OanHulx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmunpl u cxembl: «buocunTte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTueckas padora «Co3aHne MOJIENINA BUPYCay.

Tema 8. ’Kn3zHeHHBIH HUKJ KICTKH

Knerounsrii nuki, ero mnepuonbl u perymsius. Watepdaza u murtos.
Oco0eHHOCTH TPOlIecCOB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecunreTnueckuit  (MOCTMUTOTHYECKHI),  CHHTETHYECKUUA U
MOCTCUHTETUYECKUM (TPEMUTOTUYECKHI ) Tepruoabl HHTEp(Pa3bl.

Matpuunbiii cunte3 JHK — perummkanus. Ilpunmunsr perumakamuun JIHK:
KOMIUIEMEHTapHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENIbHOCTD.
Mexanusm pernkauuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKM — KapuoTun. JIUIUIOMIHBIA U
rariouAHbld  HaOOpBl  XpoMocoM. ['omonoruunbie XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenue xinetkn — wMuTo3. CTraguu MHTO3a W TPOUCXOASIIUME B HUX

npoueccsl. Tunbl MuTo3a. KapuoknHe3 u nUTOKMHE3. buonorndeckoe 3HadYeHuUe
MHUTO3a.

Perynsanmst mMuToTHuecKoro mukia KieTkd. [Iporpammupyemasi KieTOdHAas
ru0esb — anomTo3.

Knerounoe siapo, xpoMocombl, (DyHKIIMOHAIbHAsi T€HOMHKA. Mexanusmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «lL{ugpposas
KiemKa» — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn



Tabmuisl U cxembl: «OKU3HEHHBINM MUK KIETKW», «Murtosy, «CtpoeHue
xpomocomy, «Permukanus [JHK».

O6opyioBaHue: CBETOBOW MUKPOCKOM, MUKponpenapaThl: «MHUTO3 B KlIeTKax
KOpELIKA JIYKa.

Jlaboparopnas  pabora  «l3yuyeHwme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTopHas padora «HabGmogenne MuTo3a B KJIeTKaX KOHYMKA KOpelika
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue n pyHKINH OPraHU3MOB

buonornueckoe paszHooOpaszue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpPOEHUS U JKU3HEACSTENbHOCTH  OJHOKJIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpHUOBI, OJHOKIETOUYHBIE
BOJOPOCIH, ApyTrHe NpoTUCThI. KoJIoHManbHbIE OpraHU3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opraoB. OpraHusm Kak equHoe 1eioe. ['omeocras.

Tkanm pactenuit. Tumbsl pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAs,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIIMH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHIl.

TkaHu XKUBOTHBIX U 4e€JOBEKAa. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAS, MbIleyHasi, HepBHasg. OcoOEHHOCTH cTpoeHus, GYHKUUNA U
PacCIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbel U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeka. DyHKIIMU OPraHOB U CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTsl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX UBOTHbIX. HapyxHbIi1 U BHyTpeHHUU ckener. CTpoeHue u
TUIIBI COSTUHEHUS KOCTEN.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amM&0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHME MHOTOKJIETOYHBIX MUBOTHBIX W YEJIOBEKa:
MbIeyHas cucreMa. Peduiexc. CkeneTHbie MBITIIIBI U UX padoTa.

[Iutanue opramm3zmoB. llornomenue BOABI, YIJEKUCIOTO Trasa W
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTtanue xuBOTHBIX. BHyTpHunonoctHoe u
BHYTPHUKIIETOYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MUBOTHBIX. OTHENbI
MULIEBApUTENIBHOrO TpakTa. [lumeBapurensHbie xenes3wl. llumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Hpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[prxaTenpHas HOBEPXHOCTb.
XKabeproe u nérounoe apixanue. J{pIxaHne MO3BOHOYHBIX KUBOTHBIX M UEJIOBEKA.
DOBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[O3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTUILl U
MJIeKonUTaromux. Perynsius apixanus. JlpixateabHble 00bEMBI.



TpaHCOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHass cucremMa M €€ OpraHsbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKHMBOTHBIX H  uenoBeka. Cepie,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru kpoBooOpaleHus. IBOJIOIUOHHBIE
YCJIO)KHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepla U €€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosd. Opranbel BblaeleHus. PuubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OPTraHOB BBIJICJICHHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUcTeMaMu. Bolenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHne u (GyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYHU Y UETIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuidi W UUCTHI MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOUYHBIX PaCTCHUH.
Kytukyna. Cpeacrtsa nacCUBHOM M XUMUYECKOM 3alIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIC.
3ammra opraHu3ma ot OosnesHei. IMMyHHasi cuctema denoBeka. KieTouHbI u
TYMOPAJIbHBIH UMMYHHUTET. Bpoka€HHbIH U NpUOOpPEeTEHHBIN crnenupuiecKuit
UMMYHHUTET. Teopusi KIOHaJIbHO-celeKTuBHOro nmmynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Pojib BpOKIEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazmpaxxumocte wu  perynsumss |y  OopraHmsmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTe U peryiasuus y
pacteHuii. PocToBeie BellecTBa U UX 3HAUYCHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIEeJbl. DBOMIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pedekTopHas ayra. be3yciioBHBIC U YCIOBHBIE PE(IICKCHI.

['ymopanibHas perynsuus U SHAOKPUHHAS CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. J[eWCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1ainos.

Tabmuiet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PacTECHUI,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTeOs»,
«CTpoeHHe JHUCTOBOM IMIACTUHKU», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpIlIeuHast CHUCTEMAY,
«BblienutenbHas cucteMay, «IHIOKpUHHAs cucteMa», «CTpPOCHHE MBIIIIIbIY,
«IMMyHHUTETY, «KHUI1euHonoa0CTHRIEY, «CxemMa  mnATaHUSI  PACTCHUI»,



«KpoBEeHOCHBIE CHUCTEMBbI TIO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue H0XKIeBoro uepmsi», «HepBHas
cuctreMa peio», «HepBHas cuctema gsarymku», «HepBHas — cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraronmx», « HHepBHas cucrema uenoBekay, «Pedekcy.

O6opynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpPraHu3MoOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHU pa3HBIX OTHEJIOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opyTI0BaHME JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmana u OeJIKOB 1Mo [elcTBUEM (PepMEHTOB, 000pyA0BaHUE NS
JEMOHCTpPAIlMA OMNBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeIbHBIX IBMKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGopaTropHasi padora «3yueHue TKkaHel pacTEeHUI».

JlaGopaTropHasi pabora «3ydyeHue TKaHEH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
¢dparMeHTanus, KJIOHUPOBAHHE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KineTkW, Wiau ramersl. Meiio3. Craauu
Mmeno3a. [loBegenune xpomocom B menose. Kpoccunroep. bruonornueckuii CMbICT
Mel0o3a M TO0JIOBOro mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[Ipen3aponpiieBoe pazButhe. ['amMmeToreHe3 y >KMBOTHBIX. [10710BbIE JKETE3BI.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHuHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOOIEM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modeanu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOIBIIIEBHIE JIMCTKH
(ractpynsinus). 3akiiajika OpraHoB M TKaHEHW U3 3apOoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICHCTBUII T'E€HOB. BrusHue Ha 53MOPHOHANIBHOE PAa3BUTHE Pa3TIUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U



MMO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMYecKOo€ 3HAYEHHE MPSIMOrO0 U HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoJe. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTYISAIMNA OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CtpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHeszan, «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIIOIOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CEMSIH OJHOJOJBHBIX M JIBYAOJBHBIX PACTEHUN», «KU3HEHHBIA LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

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

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPU3HAKW, JOMUHAHTHBIA M PELIECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHbIE ~ METOABl ~ TEHETHKU:  THOPUIOJOTMYECKHM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



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

Tabmuuel u cxembl: «MeToabl FTeHETUKNY, «CXeMbl CKPELTUBaHU.

JlabopaTtopnas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us ruOpUI0B MepBOro nokoieHus. [lpasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTMOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanusupyroniee ckpemnbanHue. [IpomMexyTOUHbBIN XapakTep HaclaedOBaHUs.
Pacuiernienre npu3HakoB MIPU HEMTOJIHOM JOMUHUPOBAaHUH.

JuruOpuaHoe ckpeuuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOT0
HacJeloBaHWsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpELIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuensiieHHoe
HACJEJOBAaHWE T'€HOB, HAPYLIEHUE CUEIUICHHUS MEXAY Ie€HaMH. XPOMOCOMHas
TEOpPHs HACTIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OINPEAEIECHUS MO0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeaJuIeNIbHbIX TI'€HOB.
KomniementapHocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJb PA3BUTHS PACTCHUM, >XMBOTHBIX M YEJIOBEKa, a
Takoke (HU3MOIOTMUECKUX TMPOIECCOB, IMOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['eHeTHYecKue acmeKThl KOHTPOINA U
M3MEHEHHMsI HACIIeJICTBEHHON MH(POPMAIINH B TTOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akOoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3upymoollee CKpelmuBaHue», «HenomHoe aoMHHHMpOBaHUEY,
«ClenjeHHoe Hacjel0BaHuEe IMPHU3HAKOB Yy JApo30oduiibly», «['eHeTuka mosay,
«Kapuotunn  denomeka», «Kapumotun apozodumib», «KapuoTtum —nOTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

ObopynoBanue: MoAenb sl JEMOHCTPAllMM 3aKOHOB €IUHO0Opasus
ruOpUIOB TEPBOTO IOKOJIEHUS W pAacIICIUVIeHHs TMPU3HAKOB, MOJENb s
JEMOHCTpAllMM 3aKOHA HE3aBUCHMOIO HACJIEJOBAaHMs IIPU3HAKOB, MOJEIb IS
JEMOHCTpALMN CUEIJIEHHOIO HACIEJOBaHMs IPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKponpenapart: «{po3zodpunay.



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

IIpakTnueckas  padora  «M3yueHue  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBD».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3mMenunBOCTh Mpu3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
W3MEHUMBOCTH: HECHACJICACTBECHHAS M HACJICJICTBCHHAS.

MoaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIHM
psan u BapuanuonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHYHUBOCTH.

I'enorunuueckas M3MeHUMBOCTL. CBOMCTBA TEHOTHUITMYESCKOM M3MEHUYUBOCTH.
Bupl reHOTUNTMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mel03 M TMOJOBOW TIPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3HO0Opas3us B Mpejiesiax OJTHOrO BUA.

MyTanimoHHass HM3MEHYMBOCTh. BuUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYLIUMPOBAHHBIE MyTaluu. SaepHble U
nuToriazMaTuyeckue Myrtanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO Mpolecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas W3MEHUYMBOCTH U
HaCJIeICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUCEHEMUYECKUX (Hakmopos 8
HACIe008aHUU U UBMEHYUBOCTU (EeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHCTpamuun

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

Tabmumer w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTDY, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Meiio3y,
«OmnonoTBopeHuey, «I'eHeTnueckre 3a00IeBaHus YeIoBeKay, « BuIbl MyTariuii.

O6opynoBaHue: JXKHBbIE M TepOapHbIE AK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHnk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUAMH H3MCHUUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IloCTpoeHME BapHallMOHHOTO psjga H
BAPUALMOHHON KPUBON».

IIpakTuueckas padora «Myrtarmuu y aApo3odunsl  (HA  TOTOBBIX
MHUKPOIIpEnapaTax)y.

Tema 14. I'eHeTnka 4yeji0BeKa

Kapuotun denoBeka. MexayHapojHas MporpaMmMa HCCIEIOBaHHUS T€HOMA
yeimoBeka.  MeToapl  M3Yy4E€HHsT T€HETHMKM  YEJOBEKAa: TIEeHEaJOTrMYECKHM,
OJTM3HEIIOBLIN, LIUTOT€HETUYECKUIA, MOMYJIIIIMOHHO-CTATUCTUYECKHM,
MOJICKYJIAPHO-TEHETUYECKHIA. CoBpemeHHoe OmpeIeIICHNE FeHOTHIIA:



MOJTHOT€HOMHOECEKBEHUPOBAHNUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[11[P-ananu3a. HacnenctBeHHble 3a007€BaHuUs YeI0oBEKa. | €HHbIE K XPOMOCOMHBIE
00Je3HH 4YeloBeKa. bOoJIe3HM C HAClEeICTBEHHOM MPeapacioyioKEeHHOCTHIO.
3HaYeHUE MEIUIMHCKON T'€HETUKHU B MPENOTBPALICHUH U JICUEHUU T€HETUUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-reHeTuYecKkoe KOHCYJabTupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHSITHE «T€HETUYEeCKOro rpy3a». DTUUYECKUE aCIEKThl MUCCICIOBAHUN B
00JlacT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckrie ¢GakTOpbl TOBBIINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’KaroIie cpenbl. ['eHeTnueckas
PEAPACIIONOKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuipl u cxembl: «KapuoTtumn uenoBekay, «MeToabl U3YUEHUS TCHETHKU
yesioBeKay, «I eHeTnyeckue 3a001eBaHus YEIOBEKA.

IIpakTnuyeckas padora «CocTaBJIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukaluss W CeNeKuus. 3apoXKJICHUE CEJIEKIMM U JOMECTUKAIUU.
Yuenne H. WM. BaBunoBa o IleHTpax mNpouUCXOXICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHu. Poib CeNeKIuu B CO3JaHUM COPTOB PACTEHUM U TOPOJ
KUBOTHBIX. CopT, moOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacneAcTBeHHOM wu3MeHunBoct H. WM. BaBwioBa, ero 3HaueHue Ui
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKkImoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Ortanbl ~ KOMOWHAIIMOHHOM  CEJIEKIHUH. HcnbiTanue
NpOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
(deHoTHIa MOTOMCTBA U OTOOP MO TeHOTUNTY ¢ nomoinbio ananmuza J{HK.

HckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJl  CEJICKIIMOHHOW  pabOoThI.
PaguanmoHHbI 1 XUMHUYECKHN MYTAareHe3 Kak UICTOYHHK MyTallui y KYJbTYPHBIX
¢opm opranuzmoB. lcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekoMmOuHaHTHBIX JJHK 111 mosmydeHust ncxoaHOro MaTepuaia JIisl CEICKIIUH.

[Tonyuenue MOJIUILIONIOB. BryTtpusnnoBas rUOpUIU3ALINSL.
brnuskopoacTBeHHOE — CKpeliuMBaHWe, ~WiM  WHOpumuHr.  HepoacTBeHHOE
CKpelIMBaHUE, WIW ayTOpuauHr. ['eTepo3uc W ero mpuuuHbl. Vcmons3oBaHue
rereposuca B ceneknuu. Otnanéunas rubpuamsanus. [Ipeogonenue Oecrutomus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTCHHUM U )KUBOTHBIX. «3enéHas
DeBoNoYULY.

CoxpaHeHue U U3y4YeHHE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX poAuYed i CO3JaHUsl HOBBIX COPTOB UM TUOPUAOB
CEIIbCKOXO3MCTBEHHBIX  KYJbTYp. M3yuenue, coxpanenue u ynpaejeHue
2EHEeMUYECKUMU Pecypcamul CelbCKOXO3AUCNEEHHBIX U NPOMBICIOBbIX HCUBOTNHBIX
8 Yesax YIyYueHUs Cyuecmsayiomux U cO30aHusl HO8blX NOPOO, JTUHUL U KPOCCO8, 8
MoM uHucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodosvix uoeti U nepcneKmueHbX MexHoI02UlL.

JdemoHcTpanumn



Iloptpers: H. M. Basunos, U. B. Muuypun, I'. [I. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /I. K. benses.

Tabnuiibsl v cxembl: «{[eHTpBI TPOUCXOKIECHUS U MHOT000pa3us KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYUBOCTW,
«Metonpl cenekuumny, «Otnanéunas rudpuauzaiusy», «MyrtareHes.

JlabopaTopHas padora «/3yyeHue COpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3yueHre METOJIOB CEJEKIIUN PACTCHUI.

IIpakTnuyeckas padora «lIpuBruBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOABI M JIOCTHUKEHHS CEJICKIIMU PACTEHUU U
KHUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  Yy4acTOK, B TEIJIMYHOE XO3SUCTBO, B J1A0OPaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0JI0THS U CHHTETHYECKAs OMOJI0T sl

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJOTHH, — KIETOYHBIC U TKAHEBBIC
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaguuuonHas
OMOTEeXHOJOTUs: XJICOONEUeHHE, TIOJyYeHHE KHUCIOMOJIOUYHBIX  IPOJYKTOB,
BUHOJEIME. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOMOIOTHUECKUX
TexHoJyiorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUSI OPTAaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaAIoIIUecs B MPUPOJie OMOCUHTETUYECKHE ITyTH.

Knerounas wHxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTthueckass TruOpUIM3AIMS U COMATUYECKUM
smOpuoreHe3. lcmnonab3oBaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKoHCTpyKuus
SAUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTAUUU SJI€p KIIETOK.
Texnonoeuu 0300p0o8aeHs, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.

XpoMOCOMHasi W TeHHasi WHXEeHepusa. VCKyCCTBEHHBI CUHTE3 TI€Ha U
koHcTpyupoBaHnue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTvKeHMsT UM MEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOM  WHXKEHEPHH.
DKOJOTUYECKHUE U ITUIECKUE TTPOOIEMbI T€HHOW MHKEHEPHUH.

Menunuackue 6morexnonoruu. [loctrenomHas nudposas menunuHa. [TIHP-
JTMarHOCTHKAa. MeTaOO0JOMHBIA aHadW3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
YEJOBEKa I OLUEHKH COCTOSIHHMS €ro 310poBbs. VCmoyib30BaHHWE CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-Ouounkenepuss nns  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEIUIIMHCKAX TEXHOJOTHHA, CO3JaHHS KOMILIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTHUH TPEXMEPHOTO OMompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ECleuYeHHs] KOMOMHHUPOBAHHOU
3amuTel 0T Bo3Oyauteneid OPBU, ycraHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB



dynakimonupoBanusi PHK-coaepskamux BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMACHEIC
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.
JdemoHcTpanuun
Tabmuier u cxemsl: «Mcmonp30BaHNE MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOICTBEY, «KieTouHas nHKeHepus», «I eHHass HHKCHEPUSY.
JlabopaTopHas pabora «3yueHrne 00bEKTOB OMOTEXHOIOTHUN.
IIpakTuyeckas padora «lloaydeHre MOJTOYHOKUCITBIX TIPOIYKTOBY.
OKcKypeusi «bUOTEXHONOTHS — BaKHEWIIAs MPOW3BOAUTEIIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apo:kaenue W pa3BUTHE IBOJIOLUUOHHBLIX MNpPEICTABJICHUIN B
OnoJIoruu

OpomronmonHas Teopuss Y. JlapBuHa. IIpenanocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBr>KyIIIME CHITBI 3BOJIIOIIMY BUIOB 1o Y. J[apBuHY (BhICOKasi HHTCHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJICICTBEHHas HM3MEHUYMBOCTh, OoOpnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomonuu (CTD). HelrpanbHas
Teopuss HBoimronuu. CoBpeMeHHass JBOJIOLMOHHAsA  Ouosorus. 3HA4YeHHE
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpamuun

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansrayzen, Ix. Xonugein, /. K.
benses.

Tabmuuer u cxembl: «Cuctema >kuBod mnpuponsl (mo K. Jluanaero)y,
«JlectHuna xuBbIX cymecTB (o Jlamapky)», «MexaHusm (opMUPOBAHUS
IpUCIIOCOOJIEHU y pacTeHHd U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyra myremectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opmbl 60pHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHuorooOpaszue KyIbTypHBIX (hopm
KarmycTel», «[lopoasl JoMamHuX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BHOB
(mo Y. J[apBuny)», «CxemMa COOTHOLICHUS JBWXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TE€OPUU SBOTIOLII.

Tema 2. MUKPO3BOJIIOIHSA U €€ Pe3yJIbTATHI

[Monynsiuus Kak sneMeHTapHas eAuHula 3Boourud. COBpEMEHHbIE METO/bI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisinuid. 3MeHenwue
reHopoHa TOMYISIIIUM  KaK dSJEMEHTapHOE JBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHI (IBMIKYIIUE CHUIIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvaliHble
HEHANpABJIICHHbIE HM3MEHEHHUS 4YacToT ajulesiell B momyisiuusax. OQdexT
ocHoBarens. JIgpgpexm oOymuinounozo eopaviuka. CHuUdCEeHUe 2eHemuyecKo2o
pazHoobpaszus: npuuunvl u cieocmsus. Ilpossnenue sghgpexma Opeiiha eenos 6



oonbwiux  u  manvlx  nonyaayusx.  Murpauun.  M3onsuus  momysisnMid:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJIoruuecKas (pernpoayKTUBHAS).

EctecTBeHHBI1 0TOOp — HampaBisAlmUN  (Qakrtop sBomonuu. DopMel
€CTECTBEHHOr0  OTOOpa: JABWXKYILUMUM, CTAOWIM3UPYIOIIUNA,  pa3pblBAIOIIHIA
(nm3pynTuBHbIN). [lomoBoil oTO0p. BO3HUKHOBEHME W 3BOIOLUS COLUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBEeHHME  mpucnocoONeHut y  opraHu3zMoB.  ApoMopdo3bl U
uauoanantauuu. Ilpumepsl npucnocoOieHuid y opranu3mMoB: MOp(OIOrHYecKue,
¢usznonoruyeckue, - OMOXUMHUYECKUE,  NoBeneHuYeckne.  OTHOCUTENBbHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yibTar
MUKpo3Bostonnu. M3onsiuusa — kimoyeBod ¢akrtop BumooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIUIUIOMAU3AIUS,
rubpuan3anus). J[muTeasHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponbp  »BoNMIOIMOHHONW  OWOJOTMKM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6ropazHooOpasus. MUKpOIBOIIOIKUS U KOABOJIIOIUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdeMoHCcTpamuun

IToptpetsl: C. C. UerBepukos, J. Malip.

Tabmuupel w cxembl: «MyTallMoHHAas HU3MEHYMBOCTHY, «llomynsiroHnHas
CTpYKTypa Bula», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxyiue
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUS MOMYJSAINUA CEeBAaHCKON (openny,
«eorpadmyeckas M3ONSAMHUS  JTUCTBEHHUIIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlonynsiuOHHbBIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB M )XEpTB», «Cxema
JEUCTBHUS €CTECTBEHHOro ot1bopa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«MHpycTpuaiibHbld MellaHu3My, «KuBble nckonaembie», «IIoKpOBUTEIILCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX),
«Puznonornueckue aaanranuny, «lIpucrnocobieHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunbl-nBorinnkn», «CTpykTypa BHAa B
npupojie», «Crnocobsl BuIo00pazoBaHusn», «l'eorpapuueckoe BHI000pa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IJKOJOTUYECKOE BHI000pA30BaHHME BUIOB CHHHID,
«JTomumumoner pacteHuit», «KamycTHO-peeuHbIil THOPUTY.

Oo6opynoBanue: repbapun pacTEHUH, KOJUICKIIUN HACEKOMBIX, Yydesa MTHUIl U
3Bepell C MpuUMepamMu pa3IWYHBIX MPUCIOCOOJEHUHN, Yydena MTUIl U 3BEpe
pa3HBIX BHJIOB, TepOapuu pacTeHWl OJWM3KUX BHIOB, OOPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBieHHE HW3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIAY.



JlabopaTtopuas  paGora  «lIpucrocobGiieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTD.

JlabopaTtopnas paGora «CpaBHEeHHE BHJIOB MO MOP(POJIOrHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJibTaThl

Meronpl M3yyeHMs ~MakpodBOJOUMU. [lameoHTONOrMYECKHE  METOMBI
u3yueHust odBosonuu. llepexogubie  GopMbl M (QUIOTEHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckue Metonpl uzydeHus: 3Boioiuu. CpaBHeHHE (JIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGiactu 3emiau. Bunbl-
OHJIEMUKHU U PEITUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTHYECKUE METOAbl M3YyUCHUS
3BOMIOIMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOIMU OHTOI€HE3a M MOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJOTUYHBIE  OpPTaHBHI.
PynuMenrapupie  opranbl W aTaBU3Mbl.  MOJEKYISpPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIHHU.
I'omonoruunbie TeHbl. COBPEMEHHBIC METOJbI TOCTPOCHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallMM ¥ HBOJIIOIMS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIOIUU. [Ipunyun cmenvt yHKYuULL.
HeoOpaTtumocTs 3Botonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

IToptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuuel 1 cxeMbl: «DUTOreHETUYECKUI PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Crteronedansy,  «Punmoduth»y,  «CemMeHHBIE
narnopoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HadanmpHble cTaauu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHbIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBICE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIC
HaIPaBJICHHS 3BOJONHIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayyHnbie rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuHble TMPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOoBepKeHHe onbiTaMu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxieHne ;x1U3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [InanerapHnas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIM CHHTE3
OpraHM4ecKkux BemecTB nu3 Heopranmdeckux. Ombir C. Mumnepa u I'. IOpwn.
OO6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBatHas runoresa A. .



Onapuna, runore3a nepBuuHoOro OymnboHa J[. XonaeiHa, reHeTnyeckas TMIoTe3a
I'. Mémnepa. Pu6o3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emmm u Meronapl €€ wusydeHus. lVIckomaemble OpPraHUYECKHE
ocratku. ['eoxponomnoruss u e€ wmeronbl. OTHOcUTENbHAsT M  A0OCOJIOTHAA
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCKas IKala: 30Hbl, 3Pbl, IEPUOBI, JITOXH.

Havanenbie stambl opraHudeckor 3BoJrOLMU. [losBiieHME ©  ABOMIOLMUA
MEPBBIX KIETOK. DBoMoLUs MeTabonu3Ma. BO3HHMKHOBEHHE TNEPBBIX KOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokapuOTBHI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycoB. IIpoucxokIeHrne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYMIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMUK cymu. CemeHHble pacTeHus. l[IponcxokaeHne LBETKOBBIX
pacTeHHu.

OcCHOBHBIE 3Talbl 3BOJIOIMU KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJIE. DBOJIOLMS MO3BOHOUHBIX.
[Tpoucxoxaenue ampubuii u pentwimid. [IpoucxoxkaeHue MIICKOMUTAIONIUX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuodaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMarta H
reoJIortueckux mpoueccoB. IlosiBneHWe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI IKOJOTHMYECKHI KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHruner kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Moptpersi: @. Penu, JI. Cnamnanuanw, JI. Tlactep, 1. 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUNY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HadanpHbIe ATAnbl OPraHUYECKON IBONIONUNY, «CxemMa 00pa3oBaHUS dYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHue BHUpYyCay,
«Apomopdossl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTouHble BOJOpoCHny, «Mxu», «llanopoTHukmn», «l 0jl0CEMEHHBIE
pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KHUBOTHOTO



Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue 4EpPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3BuTHe )KU3HU B
[TAJIE030MCKON 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUN Pa3IUYHBIX OTMAEJIOB, KOJUIEKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHas padora «/3yueHuMe M ONUCAHUE MCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YelIOBEKa OT )KMBOTHBIX. [IpAMOX0KIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiume cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaaWM aHTpOIOTeHe3a. PaHHHWE dYenmoBeKooOpasHbie 00E3bsHBI
(TIPOKOHCYIIBI) ¥ paHHUE MMOHTHIBI — OOIIKE TIPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKU Jtojei. YeaoBek yMelnbli, mepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIKOJEH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a TpeaenamMu AdQpUKH.
[TaymeoreneTnka u MajJseOreHOMHMKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yesoBeka. MyTalMoHHbIM mpouiecc W nojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,



npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKaA.

UYenoseueckue pacel. lloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux  pac. HayuHas  HECOCTOATENBHOCTH — pacHU3Ma.
[IprcnocOONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apelidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuInHapHbple  MeToJbl B (usuueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHS U [aJE€OaHTPOIOJIOTHUs
YEeJIOBEUECKUX TMOMYJISUUi. buocolnuaibHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOMOJIOTUNY, «[ 0JTOBHOW MO3T YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJIIOLIMOHHOE
IpEBO  YeJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil uenoBek» «Heannepranbup», «KpoMaHbOHLBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU(DOIOTUYECKUMU ¢ OUONEHCKUMU CIO)KETaMU MPOUCXOXKJIEHUS YelIOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKAa M KHCTH
HMIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHue o0cCOOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «3ydyeHne SKOJOTHUECKUX aJanTaluii 4eT0BEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHrue u pa3BuTue dKojoruu B Tpyaax A. ['ymGompara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMHU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMU. MOHUTOPHUHT
OKpYKaIoIel Cpe/ibl: JOKAJIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEIOBEUECTBA C mpupoaor. @opmMupoBaHHE
AKOJIOTUUYECKOM KYyIbTYpbl U SKOJOTMYECKON TPaMOTHOCTH HACEJICHMUSI.

JdemoHcTpanumn



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

Tabmuupel u cxembl: «Pa3znensl skojgorumy», «Metonbl 3komorum», «Cxema
MOHUTOPHUHIA OKPYKaIOLEH Cpeb».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTponoreHusie. O01ume
3aKOHOMEPHOCTH AEHCTBUSL 3Kojoruueckux ¢akropos. I[IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢akropsl. CBeT Kak sKosorudeckuii ¢akrop. JleiicTBue
Pa3HbIX YYAaCTKOB COJHEYHOT'O CIEKTPAa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHainbHas pojib CBETa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmneparypsl Ha
opranu3Msbl. [loWKkuIoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHnocts kak skonorumueckuit daktop. Ilpucnocobnenuss pacteHuilt k
noJiiep>kanuio BogHoro Oananca. Kimaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6ienust >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpensl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, OYBEHHAs,
rIyOMHHasT  TOJAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
O0COOEHHOCTH cpell OoOuTaHus opraHu3moB. [IpucnocoOieHuss OpraHuU3MOB K
KU3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMbL. CyTOYHBIE U
rogu4yHbie pUTMbBL. [IpHCTOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHUAM
YCJIOBUH KU3HU.

Kuznennoie Qopmbl opranm3moB. Ilonstue o JKu3HeHHOU (opme.
XKuznennsie GopMbI pacTECHUI: 1epeBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buornueckue (bakTopBhI. Buner OMOTHUYECKUX  B3aUMOJICHCTBUI:
KOHKYpEHLUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus,
MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBO). Hetpoduueckue
B3amMojelicTBus  (Tommueckue,  Qopudeckue, (adbpuueckue).  3HaUCHUE
OMOTHYECKUX B3aMMOACHCTBHM 11 CYIIECTBOBAHMS OPraHU3MOB B cpefe
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUYEHUS.

JdemoHcTpanumn

Tabnauupr u cxembl: «Dkojorudeckue (akropb», «CBETOBOM CHEKTpY,
«DKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3JKUBOTHBIEY», «DU3MOJOTHYECKHE aJanTaluu



KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (HOpPMBI  KUBOTHBIX»,
«9KocucTeMa MHUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nutanusy, «XumHudectBoy, «llapasutuzm», «Koukypenmus», «CumMOno3y,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO Pa3IMYHbIX JKOJIOTMYECKUX (PaKTOpOB, repdapuu CBETOJNIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoapuu U KOJUICKIIMU TEIIOIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTUI] U 3BEpeil, repOapuu
pacTeHui, OTHOCSAIMXCS K Turpodutam, kcepoduram, mMe30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII, KOJUJICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeiaax,
repbapur M KOJUICKIIMM PACTCHHH ¢ JKUBOTHBIX, OOJAJAIOIMMX YepTaMu
MPUCTIOCOOJIGHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUU JKM3HU, repOoapuu u
KOJUICKIIUM PACTCHUN W XKUBOTHBIX PA3JTUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTopHast padora «BbIsSBIEHHE TPHUCIIOCOOJICHH OpPraHu3MOB K
BIIMSTHUIO CBETaY.

JlabopaTopHass padora «BbIsSBIEHHE TPHUCIIOCOOJICHH OpPraHu3MOB K
BIIUSIHUIO TEMITEPATYPBI.

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHHUSI.

Tema 8. Ixos10rust BUJA0B U NOMYJISIIIH A

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [onynsmus KaK
Oouonorunyeckas cucrema. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OApbEPOB U
0COOCHHOCTEH OMOJIOTHH BHIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyiaanuii. OCHOBHbIE TOKAa3aTeNW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TIOJOBas CTPYKTypa, pOXKIAEMOCTb, MIPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALUSL.

DKoJioruyeckast CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU U €€ perysuus. buoTHyeckuil MmoTeHUHasl MOMYJISIIUU.
MopenupoBanue JUHAMHUKU MONyasiuud. KpuBbie pocTa YMCICHHOCTH MOMYJISIUY.
KpuBbie BbDKHMBaHUS. Perymisnus YWCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAILINX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJOTUUECKUE CTPATErUn BUIOB (I- U
K-ctparterun).

[lonsiTue 00 sKoJIOrMYecKod Huile Buaa. MectooOutanue. MHoOroMepHas
Mojzenb skosorndeckon Humm Jk.M. XatumHcona. Pa3mepsl 3konornueckou
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUILIU.

Bun kak cucrema nomynsiuuid. Apeansl BUAOB. Buabl M HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJIICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUrpAlMi >KUBOTHBIX. buojmornueckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanumn



IToptper: [Ix. 1. XaTynHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTePUCTUKU TOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuu», «Bo3pacTHble  mupamMuisl
nonynsiiuu», «CKOPOCTh  3aceleHusi TMOBEPXHOCTH 3eMJIU  Pa3IUYHbIMU
opranuzMaMmn», «Mogenp s3kosorndyeckor HummM Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopnas  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
PaCCEJICHUION.

Tema 9. Jkos0rusi 000 1IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3M MeEXIy
opraHu3MaMu B OHOIIEHO3E.

OkocuctemMa kak OTkpeiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
0JIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTHl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B AKOCHcTeMaX. KpyroBopoT BEIIECTB U MOTOK YHEPTHU
B DKOCHUCTEME.

OcHOBHBIE ~ TOKa3aTeaud  JAKOCUCTEeMBbl. buomacca u  mpoOAyKIHMS.
DKOJIOTUYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. Drykmyayuu.
HampaBienHsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie u
BTOPUYHBIE CYKLIECCHUM M WX MPUYUHBL. AHTPONOT€HHBIE BO3JCUCTBUS Ha
cykneccuu. Knnmakcunoe coobmiectBo. bruopaznooOpasue u noiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKocUcmeMbl 03Ep U peK. IKocucmemvl Mopeu U
0OKeano8. Ixocucmemuvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpOIIOTEHHBIE DKOCUCTEMBI. ATpo3kocucTeMa. ArponeHo3. Pazauuusd
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojackas
dnopa u ¢ayna. CunaHTpomnuzamnus Topojckod (aynel. buonorumueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHII OPTaHU3MOB B
sKocuctemMax. Ponb kackadnozo 3ghghekma u 6u008-30uduxamopos (Kinouesvix
6U008) 6 QyHKYUOHUpPoBanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTraHU3MOB, NONYJSIUAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3AEHCTBHIA.

Mexanusmuol 8030eticmeus 3aepA3HEHUU pPA3HBIX Mmunos Ha
CYOOP2aAHUBMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  HKONO2UYECKO20  HOPMUPOBAHUS ~ AHMPONO2EHHO20  8030€lCMEBUsL.
MeTton0J10riusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIxx. Tencan.
Tabmuust u  cxembl:  «CTpykTypa  OuoleHo3a»,  «JKocHcTeMa

IIAPOKOIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHATbHBIE



TPyNIbBl OPTaHU3MOB B JKOcHUCTEeMe», «KpyroBopoT BeEIIeCTB B JKOCHCTEMEY,
«llemmn mutanus (MacTOWIHAS, JETPUTHAS)», « IKOJIOTHUECKAS MHUPAMHUJIA THCEID»,
«IKoNoruvecKas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUNY,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCe
noxapa», «9KocHcTemMa 03epa», «ArpoueHos3», «KpyroBopoTr BEMIECTB M NOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTem».

O6opynoBaHue: repOapun pacTeHHM, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI] U
3Bepeid, repdapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIEIb
9KOCHUCTEMBI.

IIpakTuueckas padora «3yuenue u onvcanue ypoo3KOCUCTEMBI».

JlabopaTopHass pabGora «M3yueHue pa3zHOOOpa3uss MEIKUX TMOUYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX DKOCUCTEMAX).

IKCKypcusi «IKCKypcUsi B TUIMHYHBIA OMOTEO1IeHO3 (B TyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKypCcUsi B arpodKOCUCTEMY (Ha MOJ€ WM B TEIJIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHas o6ojouka 3eMJM, T/I€ CYHIECTBYET WIH
CyllecTBOBaja Ku3Hb. PazButue npeacrasienuit o Ouocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uocheps u e€ coctan. JKupoe
BeIeCTBO Onochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUsS Ouocheprl. OcobenHocTn Ouochepsl Kak
ri106abHOM 3KocucTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEIIECTB U OMOTre0OXUMHUYECKHE IUKIBI (YTiiepoia, a30Ta). PUTMUYHOCTD SBICHMI
B Ouocdepe.

3onanpHOCTh Onocdepsl. [lonstne o Ouome. OCHOBHbIE OHMOMBI CYIIU:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIC W IIMPOKOJIIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOIIMYECKHE Jieca, BEICOKOTOphsi. Kimnmar, pacTUTENbHBIN U )KMBOTHBIN
MHpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
o6uochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpOIE»,
«KpyroBopoT yrmepoma B mpupoae», «KpyroBopor kucimopoma B MpUPOE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Onombl cymmy, «KnnMarnueckue
nosica 3emnn», «TyHapay, «Takray, «Cmemanasii gec», «IIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHa», « TponuyecKkuii gecy.

Oo6opynoBanue: repbapuu pacTeHHU Pa3HBIX OMOMOB, KOJIJIEKIIHH KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arpszHeHHE BO3AYIIHOM cpeanl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenwe mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3JICWCTBUE HA PACTUTEIBHBIN U )KMBOTHBIM MHup. OXpaHa
PACTUTENIBHOIO M XUBOTHOTO Mupa. OCHOBHBIE NPUHIMUIBI OXpaHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie mpupogansie Ttepputopuu (OOIIT).
Boranuyeckue cajpl ¥ 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTUS YEJIOBEYECTBA W MPUPOJIBI.
PanvonanbHOE€  MPUPOJONONB30BAHME M COXpaHEHHE  OMOJIOrMYECKOro
pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TIJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSTHBIE MOCIEICTBUS.

Pa3BuTue METOJOB MOHUTOPHMHIA Pa3BUTHS OMACHBIX TEXHOTECHHbBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaiowjell U
KOHKYDeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonnvle cucmemsl, obecneuusarowue O00CMyn K
uHgopmayuu nNo  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoOBbI
aKopeaburumayuu dKocucmem u cnocob6os 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHuix 3KOCUCHEM.

JdemoHcTpanumn

Tabmuupt u  cxeMbl:  «3arpsi3HeHHE  aTMocepb»,  «3arpsi3HeHHe
ruapocdepbl», «3arpsisHeHue mouBbl», «llapHukoBbli  3ddexT», «Ocobdo
OXpaHsAEeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN ypaBIsIEMOIO MUPAY.

O6opynoBanue: Qotorpadguu oxpaHsSEMbIX pacTeHUHW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon ®denepanuu, KpacHol KHUTH perrnoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOUUMUCS POCCUUCKOMN
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJUIMN PA3BUTHS OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUSI MIPOTPAMMBbI 110 OMOJIOTHUHU JOCTUTAOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, HCTOPUYECKHUMHU U JyXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpPaBWJIAMH M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEH MO3HUIMU JUYHOCTH, MATPUOTHU3MA H
YBaXKEHHUS K 3aKOHY M IMPaBOIOPSIAKY, YEIOBEKY TPyAa U CTApPILIEMY IOKOJEHHUIO,
B3aMMHOTO YBa)XEHUS, OEpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACJICAHIO H
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUs YyuyeOHoro mpeamera «buonorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIMIUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B IMPOILIECCE pEaN3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskaaHcKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UITUH 00YUAIOMIErocst KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUKUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLHMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)XKEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATENbHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UILHUIO 10 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJHEHHUS
yuyeOHBIX, T[IO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/lay, YBaXKUTEIbHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUKCKOU TPaXKIaHCKOMN UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEX
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPUPOJBI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OMOJOTMH, TMOHUMAaHUS 3HAUYCHHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHATHA LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTa, TPYAa, OOLIECTBEHHBIX OTHOILIEHU;

IIOHMMAaHNE 3MOILMOHAJIBHOTO BO3JEHUCTBUS )KUBOW IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@JKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJYYHsA:

NOHMMaHWEe W peanu3anus 370pOoBOro u Oe3omacHoro oOpasa >KU3HH
(3mopoBoe  TUTaHHUE, COOJIIOJACHUE TUIHMEHUYECKUX MpPaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, peryispHas QuzndecKas



aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/I0POBbIO;

MOHMMAHWE I1[EHHOCTU TMPaBUI UHIUBUAYAIBHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE MOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOW W COLHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSITEIbHOCTD;

UHTEpEC K pas3nuHbIM cepam mpodeccuoHanbHON AEATEITLHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUHU BCEH JKHU3HU,

7) 3KOJIOTNY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

TOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYyJIbTYphl: MPUOOpPETEHHUE OIbITa
IUIAHUPOBAHUSA TOCTYIIKOB M OIEHKM WX BO3MOXHBIX TIOCIEICTBUNA IS
OKpY’KaroUIen Cpelsl;

OCO3HaHHE TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJieM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpPETaeMble NpPH HU3YYEHUH OHOJOTHUU
3HaHMSI W YMEHHUS TMPU PEHICHHH TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOIOIIONIB30BAaHNEM  (COONIIOJICHHE  TIpaBWJI  TIOBEACHHS B MPHUPOJIE,
HAIlpaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B DJKOCUCTEMAX, OXpaHy BHJOB,
IKOCHUCTEM, OrOoCchephI);

AKTUBHOE HENPUATHE JICMCTBUK, NPUHOCAIIMX BpEH  OKPYXKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIATOMPHUATHBIC SKOJOTHUYECKHE
MOCJEACTBUS NMPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUYECKOMN JIESITEIbHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKM M OOIIECTBEHHOUN MPAaKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACcTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUDPA;



MOHUMaHUE crneuu@uKku OHOJOrMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHUpPOBaHUN PALMOHAIBHOIO HAYYHOTO MBILUIEHUS, CO3JaHUU LIEJIOCTHOTO
MpPEACTaBICHUs 00 OKpY)XAlOUIEM MHpE KaK O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpodieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JII COBPEMEHHOW IUBUIU3ALINM:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/1aHHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpOoOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeH BBIXOJA U3 INIO0ANbHBIX 3KOJOTMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OUOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIEeH KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBLHOM IPpaMOTHOCTH OOydYarommxcs, GopMupyeMoin
pU U3y4YEeHUU OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIErO0 MHUpPA U MPOUCXOASIINX B HEM U3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOUYEHHUS HAa OCHOBE HAay4YHBIX (PAKTOB U
MMEIOIINXCS JAHHBIX C 1IEJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJILHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
peleHust npo6JieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAayYHOW JEATEIbHOCTH, FOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESTEbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUS y4ueOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PEHUS OOYJaAIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHITHS, OTpPaKaroIlue
[EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENU(PUKY METOIOB TMO3HAHUSA,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPTrus, SIBIICHHE, MPOIIECC,
cCUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccieoBaHue,  HaONMIOJEHWE,  HM3MEpPEHUE, OSKCIHEPUMEHT U  ApPYrue);
YHUBEpCaJIbHble y4deOHble JEUCTBHS (IIO3HABATEIbHbIE, KOMMYHUKATUBHbIE,

PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIHMAJBHONW KOMIIETCHIIMM OOYYArOMIMXCSA;, CIOCOOHOCTH
oOyyJaromuxcs HCIIOJIB30BATh OCBOCHHBIE MEXKIUCUUTUIMHAPHBIE,

MHPOBO33PEHUYECKHUE 3HAHUS W  yHUBEpCaJbHbIC y4YCOHBIE JEUCTBUS B
MO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.



B pesynbrare wu3yyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanusg y oOyuarouierocs OynyT cGOpMHpPOBaHbI MO3HABaTEIbHBIC
YHHUBEpCaTbHBIC yueOHbIE ACHCTBUSA, KOMMYHHKATHBHBIC YHHUBEPCATbHBIC yUCOHbIE
ICHCTBUSA, PETYIATUBHBIC YHUBEpCAIbHbIC YydeOHBIE JCHCTBHS, COBMECTHAs
JeSITeIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPAMMBI CpPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

Osgiaienue YHHBepPCAJbHBIMHU y4eOHbIMU NMO3HABATEJILHBIMHU
AeCTBUAMM:

1)0a30Bble JOrHYecKue JeicTBUSI:

CaMOCTOSITENIFHO ~ (DOPMYIHPOBATh W aKTyalIM3UpOBaTh  MpoOieMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCTIOJh30BaTh MPH OCBOCHUW 3HAHWW TPUEMBI JIOTHUECKOTO MBIIIIICHHS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuuKaIuu, 0000IIeHUs ), PACKPBIBATh CMBICIT
OHMOJIOTMUECKUX TOHITHIA (BBIICISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TIOHATHSIMH);

OTIpPENETATh IENH JACSITeIBbHOCTH, 3alaBas TapaMeTpbl W KPUTEPHH WX
JTOCTH)KCHUS, COOTHOCUTH PE3yIbTaThl JICITEILHOCTH C IIOCTABICHHBIMHU IIEIISIMU;

UCTIOJIh30BaTh OMOJIOTUYECKUE TIOHATHUS i1 0OBbsCHEHUSI ()AaKTOB W SIBJICHUM
KUBOU TIPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, TIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMaTPUBAEMBIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

OPUMEHSITh  CXEMHO-MOJIEIbHBIC cpeactBa Uil MPEACTaBJICHHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOUIEHUH B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaKkK€  MPOTHBOPEYMH  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBbI C y4€TOM aHajdu3a MMEIOUTUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUIN AESITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH paboOTy B  YCIOBUSIX  pEAlbHOrO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30Bble HcCIe0BaATEeNIbCKUE T1eHCTBUSI:

BJIJIETh HABbIKAMHU y4e€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOM AESITENbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOUCKY METOJIOB PEIICHHsI MPAKTUUECKUX 33]1a4, TPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;

UCTOJIb30BaTh PAa3lWYHbIE BHJbI JACATEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepPIpeTalry, MpPeoO0pa3oBaHUI0O M TMPUMEHEHHIO B YyUEOHBIX
CUTYaIUsIX, B TOM YHCIIC IPU CO3AaHUH YI€OHBIX M COI[HAIbHBIX TPOEKTOB;



(opMHpOBaTh HAyUYHbII TUN MBILUICHHS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KITFOUEBBIMU TTOHATUSIMHU U METO/IAMH,

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
TESITEeTHOCTH U JKU3HEHHBIX CUTYaIINAX;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3Yy €€ pelIeHHs, HaXOJUTh apryMEHTHI IS JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIIATH IIeJIEHANIPABICHHBIA MMOUCK TEPEHOCa CPEJICTB U CIOCOOOB
AeHCcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yMETh TMEPEHOCUTHh 3HAHUS B TO3HABATENBHYIO M TMPAKTUYCCKYIO 00JIacTH
KHU3HEICITEITHHOCTH;

yMEeTb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00TIacTeid;

BBIJIBUTaTh HOBBIC WJIEH, MpEIJIaraTh OPUTHHAIBHBIC MOAXOIbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, IOYCKAIOINNE aTbTEPHATUBHBIC PEIICHHS.

3) paboTa ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B PA3IIUYHBIX HCTOYHHKAX MH(pOpManuu (TekcTe yaeOHOTo
nocoOusi, Hay4YHO-TIOMYJSPHOW JHTepaTrype, OMOJIOTHYECKUX CJIOBApAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX JaHHbIX, B MHTepHeTe), aHaIM3UPOBAThH
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IPENCTABICHUS, KPUTHUYECKH OIEHUBATh
e€ JT0CTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATH PA3NUUHBIE METOJbI MPU TOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3azay;

NpUOOpPETaTh OMBIT HCIOIB30BAHUA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIB30BAHUS PA3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit nHbopManuu (CXeMbl, TpaduKH, TUATPaAMMBbI, TAOIHIIbI, PUCYHKH
H JIpyroe);

UCTOJb30BaTh Hay4yHBIH S3bIK B KauyecTBE CpeACTBa Ipu pabore ¢
Ouonornyeckoil wuH(OpMaIUel: TPUMEHATh XUMHUUYECKHe, (U3NYecKue u
MaTeMaTU4YeCcKue 3HaKW W CHUMBOJBI, (HOpMyIbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHUS M 3alUTHl  WHGOpMAINH,
MH(POPMAIIMOHHOHN 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCAIBLHBIMH KOMMYHHUKATHBHBIMU 1€HCTBUAMM:

1)o0menme:



OCYIIECTBIISITh KOMMYHHMKAIIMKU BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WU JUCKYCCHUHU MO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCUTEJIILHO BBIMIOJHEHUS TMpeJiaracMoiu
3a/1a4M, YYUTHIBATh MHTEPECHI U COIVIACOBAHHOCThH MO3UILIMKI JIPYTHX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, MOHMMAaTh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlUi,
YMETh CMATYATh KOH(MDIUKTH U BECTH MTEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS M B3aMMOJEHUCTBUS, MOHUMATh
HaAMEpPEHUsl IPYTUX JIIO/ICH, MPOSBIATH YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMecCTHAs 1eATEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboTHI MPU pelIeHUH OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHCHHS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS IIPH PEIICHUU yUeOHOM 3a/1a9H;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBHUH C Y4YETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHUBRA,;

NPUHUMATh IEJM  COBMECTHOW  JCSATCIBHOCTH, OPraHHW30BBIBATH U
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUTaH JACHCTBHM,
pacrpenensaTh pojd ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacCTHHUKA KOMaHJbI B
OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

nmpejiaraTb HOBBIE TIPOSKTHI, OIICHHWBATh HJACH C TIO3MIIMH HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTpPATErHYeCKOe IIOBEJEHHE B Pa3IUYHBIX
CUTYAITUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJjajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1)camoopranusamnus:

UCITOJIB30BaTh OWOJIOTHYECKUE 3HAHWSA Ui BBISBICHHUS IIpoOJIeM W WX
peleHns B )KU3HCHHBIX U YIeOHBIX CUTYAIUSX;

BBHIOMpATh HAa OCHOBE OWOJOTHMYECKUX 3HAHHWK IIeJIEBbIE U CMBICIIOBBIC
YCTAHOBKH B CBOMX JICHCTBHUSIX W MOCTYIIKaxX IO OTHOIICHHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JICSITCIBHOCTD, BBISBIATH
mpo0IeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaIUX;

CaMOCTOSITEILHO  COCTABJISITh TUIAH  PEHICHUS TPOOJEMBI ¢ y4ETOM
MMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANIOYTCHUN;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTSHHIA;,



JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTb
3a peLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSABICHUIO LIMPOKOW JPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJa/J€Th  HAaBbIKAMU  TO3HABaTEIbHOM  pedieKcud Kak  OCO3HaHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHATHE ce0S U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYrUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJ0BeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pPE3yJdbTaThl OCBOCHHS COACP)KAaHUS Yy4YeOHOTrO IIpeaMeTa
«buomoruss» Ha yriIyOJIEHHOM YpOBHE OPHCHTHPOBAHBI Ha OOCCICUYCHHE
npopunsHoro  oO0yueHus  oOydarommxcst  Ouomornmn. OHH — BKIIIOYAIOT:
cnenupuyYecKue I OMOJIOTHH Hay4YHbIC 3HAHUSA, YMCHHUS U CITOCOOBI JICHCTBHI 110
OCBOCHHIO, HHTECPIPETALIMK U TPEOOPa30BaHUIO 3HAHWM, BUIBI JACATCIBHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B Pa3IMUHBIX y4eOHBIX, a TAKKE B
pEaNbHBIX KXU3HEHHBIX CUTyanusX. [IpemMeTHbie pe3yabTaThl MPEICTaBIICHBI 10
rojilaM U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KApTHHBI MUDPA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPOoOJIeM  palHroOHAIHHOTO
MIPUPOOIIONB30BaHUSA, O BKJIaJIe POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIOr NN,

BJIQJICHHE CHCTEMOW OHWOJOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONMe OMOJIOTUYECKUE TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BHUTHE), OWOJOTHYECKUE TEOPUH



(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TeOpUs
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o meHTpax
MHOrooOpa3usi ¥  TPOUCXOXKJCHHUS  KYJIbTYpHBIX  pacTeHUi),  3aKOHBI
(ennHOOOpa3usi TOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHUS], YUCTOTHI TaMer,
He3aBUCMMOro Hacimenosanus [.  Mennaens, TOMOJIOTMYECKUX psAJOB B
HacJeJICTBEHHON U3MCHYUBOCTHU H. H. Basuiosa), [IPUHLIUIIBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIB3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEPECHUE,
HaAOJII0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MIPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAacTEeHMM, JKUBOTHBIX, 4YEJIOBEKa, MPOILECCOB KU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
nporeccoB: oOMeHa BellecTB (MeTadonu3M), MpeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE?A,
MHUTO3a, MeH03a, TaMeToreHe3a, SMOpPHUOTEeHe3a, MOCTIMOPHUOHAIILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, IT€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHaBIMBATh B3aUMOCBSI3U MEXKAY OPTraHOMIaMHU KIETKH U UX
(GYHKIUMSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W WX QYHKIUSAMH, MEXIY
opraHamMud M CHCTEMaMU OpPraHOB Y pPAacTeHHi, >KUBOTHBIX W 4YeJOBEKa U MX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (PYHKIHMSAMHU, MEXIy 3TaraMu
oOMeHa BElIeCTB, ATaraM KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTanaMM 3MOPHUOHAJIBLHOTO Pa3BUTHS, T'EHOTUIIOM W (peHoTHIOM, (EHOTHUIIOM U
dakTOpaMu cpenibl OOUTAHUS;

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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIS JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISIT IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXY UCCIIETYEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJNHATH JA0OPATOPHBIE M TPAKTHYECKHE PaldOTHI, COONIOAATH
nmpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIU3UPOBATH MOJIYYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B y4e€OHO-UCCIEAOBATENbCKON paboTe Mo OHOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U



myOJIMYHO  TPEACTaBISATH  MOJYyYEHHBbIE  pe3yJdbTaThl HAa  YUYCHHYECKUX
KOH(epeHUHUsX;

YMEHHUE OIICHMWBATh JITHUYECKHE AaCTIEKThl COBPEMEHHBIX HCCIEIOBAHUN B
obmactu  OuWoOJOTMM U MEAUUUHBI  (KJIOHUPOBAaHUWE,  HCKYCCTBEHHOE
OIUIOJIOTBOPEHHUE, HAIPABICHHOE WU3MEHEHHE T€HOMa U CO3JaHU€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHanTbHON
NEATeIbHOCTH B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIBCKOr0 XO3MCTBA, MUIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUsl B OpPraHU3alMsIX  CPEIHETO
podeCcCHOHATBFHOTO U BBICIIIETO 00pa30BaHUS.

[IpeamerHbie pe3ynbTaThl OCBOCHHUS ydueOHOro mpenmeta «buosorus» B 11
K1acce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ U POJU OWOJOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpPa, B IO3HAHWU 3aKOHOB TPUPOJBI M PEHICHUU HKOJOTHUUCCKUX
npoOjieM 4YeJIOBeUeCTBa, a TakKe B PEIICHWH BOIMPOCOB PallMOHATIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIIOINH), YUCHUS
(A. H. CesepuioBa — 0 nyTsSX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEpPruM), Tumotesbl (rumnore3a «Mupa PHK» V.
I'unbepra);

YyMEHUE  BIIaJIETh ~ OCHOBHBIMHM  METOJaMH  HAy4YHOro  IO3HAHWI,
MCIIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSIX YKUBBIX 00OBEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOOAMM BBISIBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
KOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI YBOJIFOIIMN HAa TEHO(POH]T TIOMYJISINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMHU HBOJIOLUH,
JBIDKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIUYHBIX SKOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;



YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, a0MOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U Cpebl OOUTaHUS, CIUHCTBA
YeJIOBEYCCKUX pac, HEOOXOMUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MMPUPOILI U YEIOBEUECTBA;

YMEHHE pelaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBIMH OMOJIOTHICCKUMH MPOIIECCAMH | SIBJICHUS MU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE PabOTHI, COOIIOAATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTAIHHBIMU
cpenctBamMu, (GOPMYIHMPYS Ielb HCCICIOBAaHUSA, AaHAJTU3UPOBATH ITOJTYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE YYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3YJIbTaThl HAa  YYCHHYECKHX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYHIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccuoHanbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W IPOJODKCHUE
OMOJIOrMYecKOT0 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;f;:::me PAACIOB M TEM Beero Konrtpoabubl | IlpakTuuyeckue g%ﬁ?ﬁ)ll;l:gbﬂme
epadoThI padoThbI pecypebi

1 Buosorus xak Hayka 1 0 0
2 JKuBbIe crCTEMBI M X U3ydEHHUE 2 0 0
3 Buosorus kieTku 2 0 0.5
4 XuMHYecKasi OpraHu3alysi KIeTKH 10 0 1
5 CrpoeHue u GyHKIHHU KIETKU 8 0 2
6 OOMeH BelecTB U MpeBpalleHue SHEPTHU B 9 0 1

KIIETKE
7 HacneL[CTBeHIfaﬂ nHpOpMaIs U 9 0 05

peanm3aiys e€ B KIeTKe
8 JKW3HEHHBIN UK KIETKA 6 0 1
9 Ctpoenue u GyHKIIUH OPTaHU3MOB 17 0 15
10 Pa3MHOkeHuE U pa3BUTHE OPraHU3MOB 8 0 15
11 I'eneTrka — HayKa O HACJICICTBEHHOCTH U 5 0 05

M3MEHYHBOCTH OPT'aHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTU U3MEHUYHBOCTH 6 0 1
14 I'eneTn xauenoBeka 3 0 0.5
15 Cenekuusi OpraHnu3MoB 4 0 1
16 buotexHoOTHsA M CHHTETHYECKAsT OUOJIOTHS 4 0 0
17 Pe3sepBHOE Bpems 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

KosauyecTtBo4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uadpoBbIE)
n/n TeMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl oBpazoBaTeIbHBIEPECYPCHI
3apoK/IeHUE U pa3BUTHE
1 HBOJTIOIMOHHBIX MPEICTABICHHUH 4 0 0
B OMOJIOTHU
2 MHuUKpO3BONIOLHS U €€ 14 0 5
Pe3yIbTATHI
3 MakposBoronus u eé 6 0 0
pe3yIbTATHI
4 [IpoucxoxneHue u pa3BuTue 15 0 15
JKW3HU Ha 3emMiie
5 [IpoucxoxaeHue yenoBeka — 10 0 1
aHTPOIOTeHE3
DKOJIOTUSI — HayKa O
6 B3aMMOOTHOUICHHUSIX OPraHU3MOB 3 0 05
Y HaJIOPraHU3MEHHBIX CHUCTEM C '
OKpYKarolen cpeion
7 Opraau3Mbl U cpesia 00U TaHH 9 0 1.5
8 DKOJIOTHS BUJIOB U TIOTYJISIITUI 9 0 0.5
9 DKOJIOTHUs COOOIIECTB. 12 0 05
DKOJIOTHYECKHE CUCTEMBI
10 buocdepa — rmodanbHas 5 0 0
IKOCUCTEMA
11 UenoBek 1 OKpyKarolas cpena 6 0 0
12 Pe3sepBHOE Bpems 8 0 0
OBIIEE KOJIMYECTBO YACOB I1O 102 0 75
I[TPOTPAMME '




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Temaypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
NMPoBeIeHUs1

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibH
ble pecypchl

Nuctpykrax o Th. bruosnorus kak KoMIUIeKCHas
HayKa ¥ KaK 4acTb COBPEMEHHOI'0 00LIeCTBa

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI OopraHu3anuAa )XHUBbIX CUCTEM

A WIN|

WcTopus OTKPHITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

S Sl N

o Ooo| o

o Ooo| o

MeTo 16l MONEKYIISIPHOM M KJIIETOYHOM OMOJIOTHu.
Huctpykrax o Th. Tlpaktudeckas padorta Nel
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKAH COCTAB KJIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OuoJioruyeckas POJIb

Opranndeckue BEIIecTBa KJICTKH — OCJIKH.
HNucrpykrax no Th. JlabopaTropnas padora
Nel«OOHapyxeHHne OeJIKOB ¢ TOMOIIBIO
KaYeCTBCHHBIX PEaKIIUii»

0.5

CoiicTBa, knaccuukaiys 1 QyHKIUU OEIKOB

10

Opl"aHI/ILIeCKI/Ie BCIICCTBA KJICTKHU — YIJICBOAbI

(@)

11

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKHU — JIMIIUbI

12

Hyxneunossie kucnotsl. IHK u PHK.
Wnctpykrax no Th. JlabopartopHas padoTa Ne2
«HccnenoBanne HyKJIEMHOBBIX KUCIIOT,

0.5




BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHU3MOBY

13

Crpoenne u ¢pyakun ATD. [Ipyrue
nykneosuarpudocdars (HTD)

14

CexBenupoBanue [JHK. Metoasl reHoMUKH,
TPAHCKPUIITOMUKH, TIPOTEOMUKHU

15

MeTo/1bl CTPYKTYpHOH OHOJIOTHH

16

Tunel knetok. [IpokapuoTnyeckas KieTka

17

CtpoeHnune d3yKapuoTUYECKON KIIETKH.
Wucrpykrax no Th. [Ipaktuueckas padorta Ne2
«3yueHne cBOWCTB KJIETOYHOU MEMOpaHbD»

0.5

18

[ToBepXHOCTHBINMAIITIAPATKIETKH

19

OnHomMeMOpaHHBIE OPTaHOUABI KIICTKH.
Wucrpykrax no Th. IIpaktuueckas padota Ne3
«3ydeHne NBY>KCHUS IUTOTIa3MbI B
PaCTUTEIBHBIX KIETKaX)

0.5

20

[TomyaBTOHOMHBIE OpTraHOUIbI KIETKU:
MHUTOXOHJIpUH, mactuabl. Muctpykraxk no Th.
JlaGoparopHas padora Ne3«lccnenoBanue
IJ1a3MOJIM3a U JCTIa3MOJIN3a B PACTUTENbHBIX
KIIETKax»

0.5

21

HemeMmOpanHbie opraHou bl KIETKH

22

Crpoenue u GyHKUIUU Aapa

23

CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuot. Mactpykrax no Th. JlabopaTopHasn
padora Ned «/3yueHue CTpOeHUS KIETOK
Pa3JIMYHBIX OPraHU3MOBY

0.5

24

AccuMWIALNS U JUCCUMWIALUS — JBE CTOPOHBI
MeTabonu3Ma. Tunsl o0OMeHa BellecTB.
Wuctpykrax no Th. JlaGoparophas padoTta Ne5
«M3ydeHne KaTaIuTUYECKOM aKTUBHOCTU
(epMeHTOB (Ha mpUMepe aMHJIa3bl WK




Karajasbl)»

depMeHTAaTUBHBIN XapakTep peaKuui
KJIEeTOYHOTO MeTabosm3ma. Mucrpykraxk o Th.
JladbopaTopHas pa6ora Ne6 «3yuenue

25 (hepMEHTATUBHOTO PACHICTUICHUS TIEPOKCUIA ! 0 05
BOJIOPOJIAa B PACTUTEIIBHBIX U )KUBOTHBIX
KIIETKaX»

26 benku-akTuBaTOphbl U OEIKU-UHTUOUTOPHI 1 0 0

27 ABTOTpO(DHBINA THIT 0OMEHA BEUIECTB 1 0 0

28 doTocuHTE3 1 0 0
XemocuHres. MHcTpykTax mo Th.

29 JlaboparopHras padota Ne6 «CpaBHEeHHE 1 0 0.5
poIeccOB (POTOCHHTE3A U XEMOCHHTE3a»
AnHaspoOHbIe opraHu3Mbl. Buibl OposkeHwus.

30 Huctpykrax o Th. JlabopaTopHas padora Ne7 1 0 0
«CpaBHEHHE MPOLIECCOB OPOKEHUS U IbIXaHUS
AspoOHBIE OpraHu3Mbl. DTaIlbl JHEPTETUIECKOTO

31 1 0 0
oOMeHa

39 DHeprus MeMOpPaHHOTO IPaIue€HTa MPOTOHOB. 1 0 0
Cunre3 AT®: pabota npotoHHO AT®D-cuHTa3BI

33 Peakiiuyn MaTpuyHOTO CHHTE3a 1 0 0

34 Tpanckpunims — maTpuuHbiil cuHTe3 PHK 1 0 0

35 Tpancismus u e€ 3Tarnbl 1 0 0
KoaupoBanue amunokucnot. Pois pubocom B

36 1 0 0
OouocuHTe3e Oenka

37 Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT 1 0 0

38 MouiekynspHble MEXaHU3MBbI KCIIPECCUH T'€HOB 1 0 0
y 3YKapHOT
Bupycbl — BHekIeTOUHbIE (DOPMBI KU3HU U

39 oOnuratHele napa3utel. UHCTpyKTaxk o Th. 1 0 05

IIpaktuyeckas pabora Ne4 «Co3znanue Moaenu
BHpYyCa»




Bupycusie 3a0051€BaHuUs Y€IOBEKA, )KUBOTHBIX,

40 . 1 0 0
pacTeHwmid

41 HanoTexHoJIOTMY B OHMOJIOTUH W MEUIIIHE 1 0 0

42 JKHM3HEHHBIHN UK KJICTKH 1 0 0

43 Marpuunsriii cuate3 JJHK 1 0 0
Xpomocomsl. HcTpykTax o Th.

44 Jlaboparopras padota Ne§ «l3yuenue 1 0 0.5
XPOMOCOM Ha TOTOBBIX MUKPOIIpENapaTax»

45 JleneHue KICTKH — MHTO3 1 0 0
Tunel knetok. KapuokuHes U HUTOKUHES.
Huctpykrax o Th. JlabopaTopnas padoraNe9

46 1 0 0.5
«HabOnroieHre MUTO3a B KJIE€TKaX KOHIHKA
KOpeInika Jyka (Ha TOTOBBIX MUKpOTIpernaparax)y»

47 Perymsiius >kM3HEHHOTO MUKIIA KICTOK 1 0 0

48 HNuctpykrax no Th. Opranusm kak eauHoe 1 0 0
1enoe
Tkanu pactennit. Unctpykrax no Th.

49 JlabopaTtopnas pabora Nel( «3ydyenne Tkanei 1 0 0.5
pacTeHui»
TkaHu )KMBOTHBIX U yenoBeka. MHCTpyKTax mo

50 Tb. Jlabopatopnas padota Nell «3ydyenue 1 0 0.5
TKaHEe! KUBOTHBIX»
Opransbl. CucteMbl opraoB. MHCTpyKTax 1o

51 Tb. JTabopatopHas pabora Nel2 «M3yuenue 1 0 0.5
OpPraHoB I[BETKOBOT'O PACTECHUS

52 Ornopa Tena opraHu3MoB 1 0 0

53 JIBM)KEHHE OPraHu3MOB 1 0 0

54 IInTanue opraHu3mMoB 1 0 0

55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX. 1 0 0
[TummeBaputenpHas cucTeMa 4eIoBeKa

56 JIpIXxaHue OpraHu3MoB 1 0 0




57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1 0 0
58 TpaHcIopT BEIIECTB Y OPraHu3MOB 1 0 0
59 KpoBeHocHas cuctema mo3BOHOYHBIX YKHBOTHBIX 1 0 0
Y 9eIIOBEeKa
60 Briienenue y opraHu3smMoB 1 0 0
61 3amura y opraHu3MoB 1 0 0
62 HMmmyHHast cucTeMa 4eloBeKa 1 0 0
63 PazapakuMocTh 1 perynsius y Opranu3MoB 1 0 0
64 I'ymopanbsHas peryisius ¥ SHIOKpUHHAS 1 0 0
CUCTEMa KUBOTHBIX M YEIIOBEKA
65 ®opMbI pa3MHOXKEHHS OPTaHU3MOB 1 0 0
66 [TooBOE pa3MHOKCHHE 1 0 0
67 Meiio3 1 0 0
I'amerorenes. OGpa3oBaHue U pa3BUTHE
M0JI0BBIX KJIeTOK. MHcTpykTax o Th.
68 JladopaTopHas pa6ora Nel3 «Mzydyenue 1 0 0.5
CTPOCHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOITperapaTaxy
69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — 1 0 0
OHTOT'CHE3
70 3akia/ika OpraHoB M TKaHEH U3 3apOIbIIICBBIX 1 0 0
JIMCTKOB
Poct u pazButue KMBOTHBIX. THCTPYKTaX 110
el Tb. JTabopaTtopHas pabota Ne 14u<<BLI}IBJ'IeHI/Ie 1 0 05
MPU3HAKOB CXOJICTBA 3aPOJIbIIICH MO3BOHOYHBIX
YKUBOTHBIX)»
Pa3MHOXeHUE U pa3BUTHE PACTCHUM.
72 Nuctpykrax nmo Th. JlabopaTopHas padota Nel5 1 0 05
«CTpoeHHe OpraHoB pa3MHOYKEHHSI BBICIIINX
pacTeHHi»
73 HcTopus cTaHOBIIEHUS M pa3BUTHUSI TCHETUKH KaK 1 0 0




HayKH1

OCHOBHBIE IIOHSITUI U CUMBOJIBI T€HETUKH.
WNuctpykrax mo Th. JlabopaTopHas padora Nel6

74 1 0 0.5
«/lpo3odmuia kak 00bEKT TeHETHYECKIX
HCCIICIOBAHUID)
3aKOHOMEPHOCTH HACJIeAOBAHUS TPU3HAKOB.
Mounorubpuanoe ckpeuuBanue. MIHCTpyKkTax mo
75 Tb. IIpakTrueckas padota Ne5 "Uzyuenue 1 0 0.5
PE3yJIbTaTOB MOHOTHOPHTHOTO CKPEITUBAHUS Y
Jpo30¢huiIs"
76 [{uTolornueckrue 0OCHOBBI MOHOTHOPUIHOTO 1 0 0
CKpEIIUBAHUS
77 Ananmmupyrorniee ckpeniuBanue. Hemosraoe 1 0 0
JOMHHHAPOBAHHE
JurunbpuaHoe ckpemmuBanue. MTHCTpyKTax 1Mo
78 Tb. Ilpaktuueckas padota Ne6 «3ydeHue 1 0 05
pe3ynbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y '
TPO30(UITBDY
79 HuTonornyeckue 0OCHOBBI TUTHOPHUIHOTO 1 0 0
CKpEeIIMBaHUS
80 CuermieHHOe HacjIeI0BaHKUe MPU3HAKOB 1 0 0
81 XPpOMOCOMHas TEOPHS HACIEACTBEHHOCTH 1 0 0
82 ['eneTuka momia 1 0 0
83 T'eHoTHI Kak 11eJI0CTHAS cUCTEMA 1 0 0
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTCHU, 1 0 0
YKUBOTHBIX U YeJIOBEKa
85 M3MeHunBOCTh IPU3HAKOB. BUBI MI3MEHYMBOCTH 1 0 0
86 Mo nudukanroHHas ”3MEHYUBOCTD 1 0 0
BapuanonHslii psa v BapualiioHHas KpUBasi.
87 Wucrpykrax no Th. Jlaboparopnas padora 1 0 05

Nel7«ccnenoBanre 3akOHOMEPHOCTEM
MOAU(PHUKAITMOHHON n3MeHYnBOCTH. [locTpoeHue




BAPUALIMOHHOTIO Psifia U BApUALMOHHOW KPUBOW»

88

TI'enoTunmyeckas M3MEHUYUBOCTb.
KoMOuHaTuBHast N3MEHYUBOCTE

89

MyTranuoHHas U'3MEHUYUBOCTh. MHCTpyKTaX 1O
Tb. IIpakTrueckas padora Ne7 «Myranmu y
Ipo30¢uibl (Ha TOTOBBIX MUKPOTIPETIAPATaX)

0.5

90

3aKOHOMEPHOCTH MYTAIl[HOHHOTO IIpoIiecca.
OnureHeTHKa U STUT€HOMUKA

91

I'eneruxa yenoseka. Mucrpykrax no Th.
IIpakTnueckas padora Ne8«CocraBnenue u
aHaJiu3 POJIOCIOBHON»

0.5

92

l'ogoBas mpomexkyTouHas arrectaus. MeTo bl
MEIHUIMHCKON T€HETUKHU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE IOHATHS CeNEKUMU. MHCTPYKTax MO
Tb. JlabopaTtopnas pabota Nel8 «M3ydyeHune
COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJI
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeTtonpl ceneKnoHHON paboThl. MHCTpyKTaK
no Th. JlabopaTtopnas pabora Nel9 «3ydenne
METO/IOB CEJIEKIIUU PACTCHUIN»

0.5

96

JIOCTI>KEHMS CENIEKIIMU PACTEHHUM U dKUBOTHBIX.
Nuctpykrax nmo Th. [Ipaktuueckas padota Ne9
«IIpuBUBKa pacTeHHII»

97

CoxpaHeHue, U3y4eHHE U UCTIOTIb30BAHUE
T€HETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka U OTpacib
npousBojcTBa. MHCcTpyKTax no Th.
IIpaktuyeckas padora Nel( «M3yuenue
00BEKTOB OMOTEXHOJIOT UM

0.5




99 OcHOBHbIE HaNpaBJIEHUS CUHTETUYECKON

1 0 0
OmoJoruu
100 XpOMOCOMHAsl ¥ T€HHAsl HHXEHepUs 1 0 0
101 Megunuackne OMOTEXHOIOTHI 1 0 0
102 HOBTO?GHHG, 0000111eH1Ee, CHCTEMATH3AIIHAS 1 0 0
3HAHUN
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoka Bcero Kontpoapmpie | - Mpakruteckue fllr;‘?eﬂnﬂ :)Igg)a[;?)?;fenbﬂme
padoTsbI padoThI pecypebi
1 DosoimonHas Teopus Y. JlapeuHa 1 0 0
2 JIBMOKyIye CHIIbI ABOJIFOIMA BUIOB 110 Y. 1 0 0
HapBuny
3 bopr0a 3a cymectBoBaHuE, €CTECTBEHHBIIN 1 0 0
Y UCKYCCTBEHHBIN OTOOD
4 PopMHpPOBaHHE CUHTETHYECKOW TEOPUH 1 0 0
IBOJTFOITUHT
5 OTarsl HBOIIOIIMOHHOTO MpoLecca: 1 0 0
MHKPOIBOJTIONUS ¥ MAKPOIBOJIFOIIHS
6 [Monmynsiuss — sneMeHTapHas eAMHULIA 1 0 0
SBOJTIOIH
3aKOH r€eHeTU4YeCKOro paBHoBecHs JIk.
7 Xapau, B. Baita6epra. Jlaboparopnas 1 0 05
pabota «BbIsiBIeHE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUIa»
8 DneMeHTapHbIe (haKTOPhI SBOJIOIUN 1 0 0
9 Dddext ocnoBatensa. Ipdekr 1 0 0
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauuu. M305s1uu nomysisumii: 1 0 0
reorpaduueckas, OnoJorndecKas
11 EctecTBeHHBII 0TOOp — HaAMpaBISIONINI 1 0 0
(hakTOp IBOITIOIUHI
12 ITosoBo#t 0T6OP 1 0 0
[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK
13 pe3yIbTaT MUKPOIBOJIIOLUH. 1 0 0.5

JlaGopatopHas padota «/3yuenue




apoMop}030B U UANOAAATITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

[Ipumeps! npucnocobaeHU y OpraHn3MoB:
Mopdororudeckue, (GU3N0IOrHICCKUE,
OHMOXMMUYECKHUE, TOBEICHUYECKHUE.

14 JlaboparopHas padota «IIpucrnocoOnenus ! 0 0.5
OPraHW3MOB M UX OTHOCHTEIIHHAS
11e7IECO00Pa3HOCTH
Bun, ero xpurepun u CTpyKTypa.

15 JlabopaTtopHnast pabota «CpaBHEHHE BUIOB 1 0 0.5
110 MOP(OJOTUYECKOMY KPUTEPHIO»

16 CrpykTypa BHIa 1 0 0

17 Bunoo6pa3oBanue kak pe3yiabTaT 1 0 0
MHUKPOIBOJTIOIAN

18 CBsI3b MUKPO3BOJIIOIIUH M STTUICMHOJIOTHH 1 0 0

19 MakposBosmtonus. [TaneonTonornueckue 1 0 0
METO/IbI U3y4YEeHHUSI SBOJIOLUU

20 buoreorpaduueckue MeTo b N3ydeHUs 1 0 0
9BOJTIOIIUH
OMOpPHUOJIOrMYecKHUe U CPABHUTEIHHO-

21 MOP(HOJIOTHIECKUE METO/IbI U3YUCHUS 1 0 0
SBOJTIOIIH
MouiekynspHO-T€HETHYECKHE,

22 OMOXMMHUYECKHE U MATEMAaTHYCCKUE 1 0 0
METO/IbI H3y4YECHHUSI SBOJIOIUU

23 OO61Ire 3aKOHOMEPHOCTH 3BOJIIOIIMH 1 0 0

o4 AnantuBHas paguanus. HepaBHOMepHOCTH 1 0 0
TEMIIOB IBOJIOLIUU

o5 Hayunbie runotessl IpOUCXOKACHUS 1 0 0
YKU3HU Ha 3emMJie

26 JloHayuHBI€ IPEACTABICHUS O 3aPOKICHUH 1 0 0

KHN3HH




OcHOBHBIE ATaIbl HEOPraHUYECKOU

27 0
SBOJIIOIUU

28 ['unoTe3bl 3apokKACHUS KUZHU 0
Ucropust 3emiin 1 MeTOABI €€ N3YUCHHUS.

29 JlaboparopHas padota «/3yueHue u 05
OTIMCAaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY

30 HauanbHele 3Tarns! opraHn4eckoin 0
DBOJIIOIUHN

31 DBOJTIOIHS DYKAPHOT 0
OCHOBHBIE ATaIbl YBOTIOIUH

30 pactutenbHOTO MUpa. [IpakTHdeckas 05
pabota «3ydeHune ocoOeHHOCTEH '
CTPOCHHS PACTEHUM PA3HBIX OTIEIOBY

33 OCHOBHBIE ATaITbl 3BOIIOIUH JKHBOTHOTO 0
MHpa
DBOJIONMS )KUBOTHBIX. [IpakTrueckast

34 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOCHHMS TIO3BOHOYHBIX JKHBOTHBIX)

35 Pa3BuTue )u3Hu Ha 3emMiie 10 3pam U 0
nepuoaam

36 MaccoBbie BEIMUPAHHUS — HKOJIOTHICCKHE 0
KPU3HUCHI MPOIILIOTO

37 CoBpeMeHHbIN FKOJIOTUYECKUN KPU3HUC, €TO 0
0COOEHHOCTH

38 CoBpeMeHHas CUCTEMa OPraHUYECKOTO 0
MPOIILIOTO

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI 0
OpraHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE 0

a1 Pa3Butue npenacraBieHui o 0

MPOUCXOKACHUHN YCIIOBCKA




MecTo 4enoBeKa B CHCTEME OPraHHMYECKOTO
mupa. Jlaboparopuas pabota «3yuenue

42 0COOEHHOCTEH CTPOCHHSI CKeleTa 1 0 0.5
YeII0OBEKa, CBA3AHHBIX C
MIPSIMOXOKICHUEM»

43 JIBIDKYIIME CHIIBI aHTPOIIOTEHE3a 1 0 0

44 CooTHolIeHHe OMOJIOTHYECKUX U 1 0 0
COIMAITBHBIX (h)aKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIC CTa/INU AHTPOTIOTCHE3a 1 0 0

46 [TaneoreHeTrKa U MaJIeOreHOMHUKA 1 0 0

47 DBOJTIOIUS COBPEMEHHOTO YeJIOBEKa 1 0 0
UYenoseueckue pacel. [IpakTnyeckas

48 pabota «/3ydeHne FKOJIOTHUSCKUX 1 0 0.5
aJanTalyil 4YeJIoBEKay

49 MeXIMCIUTUTMHAPHBIE METOTbI 1 0 0
AHTPOTIOJIOTUHU

50 3apoxaeHUE W Pa3BUTHE YKOJIOTUH 1 0 0
Mertonp! skonoruu. JlaboparopHas pabota

51 «M3ydeHne MeTOI0B SKOJIOTUUECKUX 1 0 0.5
HUCCIIEIOBAHUI
3HaYeHUE PKOJIOTUYECKUX 3HAHUH ISt

52 1 0 0
YeoBeKa

53 DKoJyiorudeckue hakTopbl 1 0 0
Abunotuueckue dakropsl. CBET Kak

54 sKoJiorn4eckuii aktop. JlaboparopHas 1 0 05
paboTta «BpIsiBJICHHE TIPUCTIOCOOIICHUI
OpPraHU3MOB K BIIUSTHHIO CBETa»
Abuotuueckue daktopsl. Temmneparypa
KaK 9KOJIOTUYECKHI PaKTop.

55 JIaGopatopHas pabota «BrisgBieHHe 1 0 0.5

HpHCHOCO6J’ICHHI>i OpraHnu3MoOB K BJIMSHUIO
TCMIICPATYPbD»




AbuoTtnueckue Gpakropsl. BiraxkHoCTh Kak
sKoJiorndeckuit akrop. JlaboparopHas

56 1 0 0.5
paboTa «AHaTOMUYECKHE 0COOEHHOCTH
paCTeHMIA U3 Pa3HBIX MECT OOMTAHUSDY
57 Cpenpl 0OMTaHUSI OPTAHN3MOB 1 0 0
58 Buosornyeckne puTMBbI 1 0 0
59 XKuzneHnsle GopMbI OpraHU3MOB 1 0 0
60 bruotnueckunedakTopsr 1 0 0
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B CpeJie 1 0 0
obuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKH 1 0 0
TTOTTYJISIITIHN
OcHOBHBIE TIOKa3aTEIJIN TOTYJISIIHH:
63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 1 0 0
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeIIH MOIYJISIIHIH:
64 POKIaEMOCTb, IPUPOCT, TEMI POCTA, 1 0 0
CMEPTHOCTh, MUTPAIIHH
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISIITUN 1 0 0
66 JluHaMuKa TOMYJISIITUY U €€ perysius 1 0 0
67 KpuBsie pocTa YHCICHHOCTH MOMYJISIINH. 1 0 0
KpuBbie BBDKHBaHHS
Dkosiorndeckas Huia Bujaa. JlaboparopHast
68 pabota «IIpucnocoOneHus: ceMsH 1 0 0.5
pacTeHuil K pacCeICHUIO
69 Bun kak cucrema nonynsiui 1 0 0
70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN 1 0 0
KUBOTHBIX
71 Coo0r111ecTBO OpraHnu3MoB — OHOIICHO3 1 0 0
72 OKocucremMa Kak OTKpbITasi CHCTEMA 1 0 0




KpyroBopoT BelecTs ¥ NOTOK SHEPTHUHU B

73 1 0 0
HKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEJIN YKOCUCTEMBI 1 0 0

75 DKOJIOTUYECKHE MTHPAMUJIBI 1 0 0

76 N3menenust cooOIIecTB — CYKIIECCHH 1 0 0

77 [TpupoHBIe 3KOCUCTEMBI. DKOCHCTEMBI 1 0 0
03€ep M peK. DKOCUCTEMBI MOPEl 1 OKEaHOB

78 [Ipupomusie SKOCHCTEMBI. DKOCUCTEMBI 1 0 0
TYHJP, JIECOB, CTETIEH, yCTHIHb

79 AHTPOTIOT€HHBIEIKOCHUCTEMBI 1 0 0

80 Ypboskocucremsl. [IpakTuueckas pabora 1 0 05
«V3ydenue u onmcaHne ypoOIKOCHCTEMBI»
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aHMOJICHCTBHIA OPTaHU3MOB B 1 0 0
HKOCHUCTEMAX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU N

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM, 1 0 0
OpraHu3MEHHOM, TOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerranerapraas 000109Ka 1 0 0
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe 1 0 0

85 3aKOHOMEPHOCTH CYIIECTBOBAHHS 1 0 0
orocdepsl

86 KpyroBopoTsl BeecTs u 1 0 0
OMOTCOXUMHYCCKUE ITUKITBI

87 3oHanbHOCTH OHOChepbl. OCHOBHBIE 1 0 0
OUOMBI CYIIN

88 YcroitunBocTh 6Hochepsl 1 0 0

89 OKOJIOTHYECKHE KPU3KUCHI U MX IPUYMHBI 1 0 0

90 BosneiicTBue uenoBeka Ha 6nochepy 1 0 0




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

91 . . 1 0
PACTHTENbHBIN U KUBOTHBIN MUP

92 OxpaHa npupoIbI 1 0

93 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO 1 0
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
PanmonaibHOE PUPOIOTIOIE30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1 0
pazHooOpaszus 3emin

95 Q§06meHHe 1o TeMe «MUKPO3BOJIIONUS U 1 0
e€ pe3yaIbTaThD»

9% Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1 0
e€ pe3yabTaThD»

97 O6061mmenue o reme «IIpoucxoxaenue u 1 0
pa3BHUTHE )KU3HU HA 3EMIIE»

98 O606menue mo Teme «IIpoucxoxaeHue 1 0
YeJI0BEKa — aHTPOTIOTEHE3)

99 O06o0menue mo Teme «IKOJIOTHS — HayKa O 1 0
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
O6o06menue mo Teme «OpraHu3mMbl U cpeia

100 1 0
0oOUTaAHU

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1 0
TIOTTYJISIITHI
O606menue mo teme «brocdepa —

102 1 0
ry100aJIbHAsI IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




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

buonorus. 10 kiacc. Yrinyonennsiii ypoBeHb. [laceunuk B.B. U3paTenscTBO
"IIpocBenienue"”
buonorus. 11 knace. Yrinyonenunsiit yposens. [laceunuk B.B. U3narenbctBo
"IIpocBenienue"

METOJNYECKHUE MATEPHAJIbI IJIAA YUYUTEJIS
Meroanueckoe pekomenaauuu. [Taceunuk B.B.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

O6pazoBarenbHas miathopma "Poccuiickas sneKTpoHHas mKosa"
https://resh.edu.ru/

MATEPUAJ/IBHO-TEXHUYECKHUE YCJTOBUA

Peanmzarmust  nmaHHOW ~— mporpaMMbl  MpeAycMaTpuBaeT  HCIOIb30BaHHE
o0opynoBaHus, cpeAcTB 00yueHus u Bocniutanus Llentpa «Touka poctay.
1. Obmee obopyaoBanue (XUMHUS):

o ITudposas naboparopust yaeHudecKas (XUMHUS).

« KomrmutekT mocyasr 1 000pymoBaHuUs A1 yUSHUIECKUX OIBITOB (XHMHS).






