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MNOACHUTEJIBHASA 3AIIMCKA

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

VYueOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON oOnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CoriacHo mnonoxenuasm OI'OC COO npodunbHbie
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYuTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM IpodeccuoHaIbHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHEe O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0y4arommuxXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00JlacTh HAayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue O
HeNMu M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BaTeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH y4eOHOro Tmpoliecca,
BO3pPAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmusi, Oiaromaps 4YeMy MPOCMAaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIee pa3BUTHE OHMOJIOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 370pOBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOro IMpeaMeTa
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOpMUPOBAaHMU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4arouMxcs MO OCBOCHUIO COACpNKaHHUS OHOJIOTHMYECKOro OOpa3oBaHMA Ha
YPOBHE CpeAHero 001ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacmivpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMONOrMHM, 3MOPHOJOTMUM U OHOJOTUMU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTUH.

N3yuenue yuebHoro mnpeamera «buosorus»» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMUXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKkoro  oOpa3oBaHUsi B By3aX M OpraHM3aluix  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEp X aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKHX Pa3fesioB OMOJOTMH Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUS TOJNy4arOT pasButhe. Tak,
paclIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusixX, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MTPUKIAJAHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIOUIMMHUCS TPU U3YYECHHUH
bu3MKu, XuMUHU, reorpapuu 1 MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA MOAXOABl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE TSl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3eMIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH U
OMONOTUN PAa3BUTHUSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusuonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOubiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yyarouMucs: ONOJIOTHYECKUX TEOPUHM U 3aKOHOB, UAEH, MPUHLIUIIOB U MpaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3WH M OCOOCHHOCTSX KICTKH, OpPTaHW3Ma, TOIMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
MCCJIEIOBAaHUAX B OMOJIOIMH, IPUKJIAJHBIX ACIEKTaX OMOJOrMYecKUX 3HaHUM. [
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM MHOM oOJacTh OMOJOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0JI€HHOM YPOBHE —
OBJIaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAILHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETECHUE YMEHHIt
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEl, WM K BBIOODPY
y4eOHOT0 3aBEeICHUS JIsl TPOJIOKEHUSI OMOJIOrMYECKOTO 00pa30BaHMUs.

JlocTikeHue 1enum u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMoreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX MCCJICOBAHUAX B OUOJIOTHH;

03HAKOMJICHHE OOYyYaloImMUXCsd C METOJaMHU TIO3HAHHS KUBOW MPUPOJIBIL:
UCCJIEOBATEILCKUMU  METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHWOJIOTHH, HSMOPHOJOTMM W OWOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIINKM, OWOTEXHOJIOTUM M CUHTETHYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOAaMH  CaMOCTOSITENIbHOTO  TIPOBEJCHUS  OHOJOTHYECKUX
UcciieloBaHuid B JjabopaTopud W B npupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS  YMEHHUSIMU: CaMOCTOSITEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(OpPMAIMIO; TOJIb30BAThHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHMMU M  IKOJIOTHYECKUMU
npoOJieMaMu YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JAESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKaIoIIe NPUPOJHOU cpele, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBATH U  COONIOATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOMW JKU3HEICATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y OOyYarOlMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B TMpollecC€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEIIa€MbIMU €10 MpoOJieMaMu, METOJ0JIOTHEN
OHMOIIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHUS OMOTOTHIECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONINXCs [ICHHOCTHOTO OTHOMIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00beKTaM U SIBIECHUSAM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TpPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYy4YalOMMMHUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOMIOIEHNE NpPaBUJI MOBEIEHUS B MPHUPOIE, OXPAHBI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXKaromux Jrojeid  (coOmrogeHuss Mep NOpoIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyaIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

CO3/IaHME€  YCJIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYyYAIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeabpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TNMPO(PECCHOHAIEHOMY CaMOOTPEACIECHUI0, B COOTBETCTBUU C
WUHIVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTAMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIYyOJICHHOM
yYpOBHE cpeqiHero obmiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3anMoOHHBIX (HOPM, METOJOB M CPEACTB OOydUCHHS OHOJIOTHU
OCYHIECTBIISIETCSI ¢ YYETOM CHEHM(PUKHA €ro COAEp>KaHWsS M HANpPaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTrMYEeCKOro Oo0pa3oBaHUsT B OpraHU3alUSIX CPEIHETO
podecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUSI.

O06s13aTeIBbHBIM YCIIOBUEM MPU 00YYCHUH OMOJIOTUY HA YriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX M y4eOHO-HCCIIEN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX  OINpEACNIeTCS Y4YUTeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTepHUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmsbl, BBIAECIEHHOE KYpPCUB0OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILJIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUS
Ouonornu.  buojornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECJAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszanHbie ¢ Ouosoruei. 3HavueHUE OWOJOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepuaackuu, W. I1. T1laBnos, 1. 1. Meuynukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBa >KHBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh W YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIETOUYHBIM,
TKAHEBBIMH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromre »XKuBble CUCTEMBI HA Pa3HbIX YPOBHSIX OpPraHU3ALUU.

N3yuenue xuBbIx cucteM. Metonel Omomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKHU U €€ JTOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHbBl uCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HUY», «buomornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KABOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHHME ISl  TPOBEICHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE TMOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, uddepeHIanbHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTUS METOAOB MUKPOCKOIIUW.

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

IIpakTuyeckass padora «l3ydeHue METOAOB KJICTOYHOM OHMOJIOTHUH
(xpomarorpadus, saextpodopes, auddepeHUANbHOES IEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, pearcHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYECcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BemiecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB 0enkoB. CTpyKTyphl O0eTKOBOUM MoisieKkyibl. [lepBuanas
CTpYKTypa Oeika, MeNnTUaHas CBs3b. BTopuuHasi, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

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

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

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouoisiorusi: OMoXuMU4eckue U OMo(GU3NUECKUEe UCCIEI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoJiekyl. Mooeruposarue
CcmpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[Toptpetsr: JI. [lomunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpenernieHre XUMHYECKHX DJIEMEHTOB B  HEXKUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuuer u cxembl: «llepuonnueckass Tabnuia XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEHHOBBIE KUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000pyJ0BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGoparopHass  pabGora  «JccinemoBaHuWe — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: JyKapuoTHueckas u mpokapuotudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckou kieTku. Kiaertounas cteHka OakTepuil u apxeu.
OCcOOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOIIEHO3aX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOpT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa v QyHKIHMH KJIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutommaszma. [uto3omns. Llutockener. JIBrxkenue muromiaazMbl. OpraHouasl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUIMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHouA0B KieTKU. CTpoeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enrxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTtutenbHbIX KieToK. Kinetounslid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN W mactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUAB  (DOTOCHMHTE3UPYIOIIHMX  IYKApHOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocomsr. IIpomesicymounvie Quramenmai.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKH.
Axmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka syipa, XpOMaTHH, KapHOIUIa3Ma, SJIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpukce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KIeTKW», «CTpoeHHWE  pacTUTeNbHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHas pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JICTUIa3MOJIM3a B
PACTUTEIBLHBIX KIETKAX).

IIpakTuueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIIA3MbI B
PaCTUTETBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NPeBpalleHNe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMUJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHepreTudyeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DOEepMEHTATHBHBIA XapakTep peakiuidl KIeTOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEIKU-MHTUOUTOpPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBuuHBIi CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparouue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3pl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIponykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpobHBIE OpraHu3MBl. Otanbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNbHBIN ATaM. ['THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Huknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunupoBanue. IHepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaswl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHncTpanumn

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaGoparopHass pabora «l3ydyeHuEe  KaTAIUTUYECKONM  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanasbl)y.

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

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas padora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHPOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOW uHdopmaiuu. ['eHeTHueckuit
KOJI, ero cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnoptHeix PHK B GnocunTese Genka.
VYcnoBust OuocuutTeza Oenka. KomaupoBanue amuuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKapUOT U 3YKApHOT. Perynsuus akTUBHOCTH T'€HOB Yy MNpPOKapuoT. ['umoresa
onepoHa (®. XKako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHPeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (GOpMBI )KU3HU B 00JUraTHbIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pedepmasa, UHmMezpasa.

Bupycubie 3a0oneBanust denoBeka, kuBoTHbIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIULIIMHCKUE MTPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamusz ooavwux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu 6 ouonocuu u meouyune.
llpoepammupyemvole hynxkyuu 6enxkos. Cnocobvt 00cmasKu 1eKkapcme.



JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunTtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarmn».

IIpakTnyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN UK KICTKHU

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murTo3.
Oco0eHHOCTH TpOLIecCOB, MpoTeKalmux B HHTep(dasze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTETHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHIT) Tepruoibl HHTEpPaszbl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAJUIEIbHOCTb.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbId  HaOOpbl  XpoMocoM. ['omosornunbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguu MHTO3a WU MPOUCXOASLINE B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nutokuHe3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsauus muToTHYecKoro mukia kieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, ougpepenyuposku, cmapenus u eudbenu xiemox. «llugposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MuUTO3 B KJIETKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHnas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTPOEHUS W JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHUu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHus3Mma. TKaHW, Oprasel H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUN U pacToNIOKEeHUs TKaHEH B opraHax pacTeHUH.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHASA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pPacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacTeHuid. OpraHbl u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHue  opranu3moB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MBI M HACTUHU. J[BMIKEHHME MHOTIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIIIeuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

I[Iutanne opranusmoB. Ilormomenne BOABI, YIVIEKMCIONO Trasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBoTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUILIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3nl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuii. Jlpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKOMIUTAIOMUX. Perynsius nqpixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaimieHus. IDBOJIIONUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ perynsmus.

Brigenenne y opramusmoB. Breigenenue y pacteHuil. Beigenenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrs U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI paOOThI OPTraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CtpoeHune U (PpyHKIHMOHUpPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. Cpeactsa macCUBHON U XUMUYECKOU 3a1IUThl. DUTOHITUBI.

3amMTa y MHOTOKJIETOYHBIX XWBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3ma ot OonesHei. IMMyHHasi cuctema 4enoBeka. KieTouHb u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHHUTET. Teopusi KiIOHaNbHO-cenekTuBHOro ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTe W perymauus y
pacteHuii. PocToBbie BeliecTBa U UX 3HAUYCHUE.

HepBhast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezyciioBHbIe U YCI0BHBIE pe(dIIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HX TOPMOHBL. J[eliCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [ umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHue cTelisy,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpigenurenbHas CcUCTEMa», «DHIOKpPUHHAs cucTemMa», «CTPOCHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBuas — cucrema — nruny», «HepBHas  cuctema
MIekonuraromuxy», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXKHX, UBbIE AK3EMIUISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy1I0BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXAHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TkaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH sKUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAaHHUE,  CIOPYJISALMS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. IlonoBbie KIeTKW, wiM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€ho3a W TOJOBOro mporecca. Meno3 W ero MecTto B KHU3HEHHOM LMKIIE
OpraHU3MOB.

[Ipen3aponpiieBoe pazputhe. ['amMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOGieHwHs.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apObILIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCSd 3apojblllia (dMOpUOHATIbHAS HMHAYKIHUA).
3aknajka TUIaHAa CTPOCHHMS JKUBOTHOTO Kak pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe wu
HenpsiMoe pa3Butue. PazButue ¢ wmeramMopdo3oM Yy O€ClO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMyeckoe 3HaYE€HHE MPSIMOTO U HEHPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTa KUBOTHBIX U 4esioBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepnonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHud. OIUIOAOTBOPEHUE W Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHoe pasmHokeHHe», «Tumbl Oecrnosoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJIEHBD,
«Pa3mHoOxeHne ruapel», «Meito3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
AUIEKIIETKH U crepMaro3onaa», «OCHOBHBIE CTaauU OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuThe MaHCKOro xyka», «Pa3BuThe capaHumy,
«Pa3BuTne narymku», «/{BOoilHOE OIJIOOTBOPEHHUE Yy LBETKOBBIX PACTECHUN»,
«CTpoeHHe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NaroOPOTHHUKAY, «KM3HEHHBIN IIUKII COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SULEKIETOK |
CIIEpMaTO30MJ0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BplsiBIieHUE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX».

JlabopaTtopnas pabora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropusi craHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UEeCTBEHHBIX YYEHBIX B PA3BUTUH
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJbTEPHATHUBHBIE MPU3HAKU, JOMUHAHTHBIA W PELECCHUBHBIN
MIPU3HAK, TOMO3Ur0Ta, T€TEPO3UT0Ta, YACTAS JTUHUS, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTHUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

IToptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanuve. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3usl rudpUI0B nepBoro nokoieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeluieHus] NpU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHUsl. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubaHue. [IpomMexyTOuHbIN XapakTep HaciaeAOBaHUs.
Pacuiennenue npu3HaKkoB Py HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAcJeOBaHUs  IPU3HAKOB. [Mutonoruueckue  OCHOBBI  JIUTUOPHUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuensieHHOe
HAaCJIEIOBaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TeTepOoramMeTHhI 1ojd. [ 'eHeTmuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
rega. MHOKECTBECHHBIM aJjuieau3M. B3auMoaencTBHE HeaJUIEAbHBIX T'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IMOBEICHUS U KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanuzupyoniee ckpemuBanue», «HemnoaHoe agoMuHUpOBaHUEY,
«CueryieHHOe HacjeAoBaHHWE NPU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozoduinb»y, «KapuoTunm OTULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE TE€HOB.

O6opynoBaHue: MoOJEIb IS JEMOHCTpPAllMM 3aKOHOB €JUHOO0Opaszus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipemnapar: «J[po3odumnar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  GopMHUpoOBaHUU (HEHOTHIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
M3MEHYMBOCTH.

['eHoTunuueckass N3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHNBOCTH.
Buipl reHOTUITHYECKOW H3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H IMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHOU N3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYMBOCTHU B CO3JaHUU
T€HETHYECKOT0 pa3HO0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  MHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTudeckue mytanuu. CoMaTHYeCKHUE W TOJOBble MyTanuu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas W3MEHYUMBOCTH U
HACJIEACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumper w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MCHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTDY, «Meiio3y,
«OnnogoTBopeHuey, «I'eHernueckue 3a00I€BaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: >XKUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTEHHIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTropuast padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemeHHOe OnpeAeIeHUe TEHOTHIA!
MOJTHOTEHOMHOE CE€KBEHHPOBAHUE, T€HOTUIMUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenacTBeHHble 3a001eBaHus YeioBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0one3HH 4YenoBeka. bolle3HM C HACIEICTBEHHON MpenpacroyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUH U JICUEHUU T€HETHUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIlEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJNeKUus. 3apoKJICHHUE CEJIeKIMU U JTOMECTUKAIUU.
VYuenne H. WM. BaBunoBa o IleHTpax MNpPOUCXOXKIECHHS © MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHUU U IOPOJ
#xuBOTHbIX. CopT, TmOpoaa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HaciaenacTBeHHOM wum3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metoasl ceneKIuMOoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HcnbrTanue
npousBoauTeNied 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHma mMOTOMCTBa M OTOOP O TEHOTUTY ¢ momoIbio aHamm3a J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboOThlI.
PannannoOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalHUil y KyJIbTYPHBIX



¢opM opranu3moB. lcmnonb3oBaHWE TE€HOMHOIO PpPEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 mosyyeHus: nCX0IHOTO MaTepuaa JJjsl CENEeKIUU.

[lonyuenne MTOJIMIIIONIOB. BuyTtpusunosas ruOpuan3ays.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  WMHOpuauHr.  HepoacTtBeHHoOe
CKpelBaHue, Win ayropuauHr. I'erepo3uc u ero mnpuumHbl. McnonszoBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enénas
DesoNoOYUsLY.

CoxpaHeHnue U U3y4EHHE N€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKAX pOJMYed I CO3/laHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YessAx YIyUuleHUs Cyuecmsyouux u co30aHus H08blX NOpOO, TUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoncTpanumn

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel 1 cxembl: « L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «JI3yueHue coOpToB KyJbTYPHBIX PACTEHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHKEHUS CEJICKIIMU PACTECHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI yYacTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOpaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJ10rusl ¥ CHHTeTHYeCKAst OMOJI0TUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBIL, MHUKPOOPTraHU3MBbI, ux XapaKTEePUCTHUKA. TpanuiuonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeMEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO M3MEHEHUS U
KOHCTPYMPOBAHHs T€HOMOB C LEJbIO MOJIYyYECHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOLIUECs B PUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK UM TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas rubOpuaMzanusi M COMATHYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHbIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD .

XpoMocOMHasi W TEHHass WHXKeHepusa. VICKYyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomObunantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUUYECKUE MTPOOIEMbl FTEHHOW MHKEHEPHUU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [11IP-
JIUArHoCTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJOBEeKa MJi OLIEHKH COCTOSIHUSI €ro 370poBbs. McHonap30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuounxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIMHBL.

CoznaHre BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnuuel u cxembl: «Mcmnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomornmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe Cuiibl 3BoJtoIMY BU10B o Y. J[apBuHy (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).



Odopmnenue cuntetnyeckor teopun H3Bomouuu (CTD). HeltpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JIunneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. YerBepukos, WU. U. llImansraysen, Ix. Xonaenn, /. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HoOpMHUpPOBaAHUS
npucnocoOJieHnid y pacTeHuit u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyta nyremectsust Y. Jlapsuna», «Haxonku Y. apBunay, «®opmbl 60pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBIMXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMEHTapHas eauHuIA 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl mNomyisiuid. M3meHneHnue
reHopoHJa TOMYJSIMU KaK d3JEMEHTApHOE 3BOJIOLMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOphl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUWBOCTh. [Ipeiid reHOB — ciyvailiHbIe
HEHANPABJICHHBIE M3MEHEHMsI 4YacToT aieiaedl B momyisuusx. Oddexr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa eenos 6
bonvwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  HOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIoTHYecKas (PEnpOAyKTHBHA).

EctectBeHHbii 0TOOp — HampaBiusomuii Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIOMIUN,  pa3pbIBAIOIIHUMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPTaHW3MOB  KaK  PE3yabTaT  MHUKPOIBOJIOIUH.
Bo3nukHOBeHHME — MpUCHOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPQOIOTHIECKHE,
dusnonorndyeckue,  OMOXUMHUYECKHE,  ToBeneHdeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u CcTpyKTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIIOIMU. M3onsiuus — kiaoueBo Qaktop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIouAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6mopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanuun

[Toptpetsr: C. C. YeTBepukos, 3. Malip.

Tabmuupl w cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwxymiue
CWJIBl HBOJIIOLIUNY, «DKOJIOTMYECKass M30JSLUs MOMYJSIUN ceBaHCKOU (openny,
«l'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JICHUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbiii Menanu3m», «KuBble rckomnaembiey», «IlokpoBUTENTbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAa B
npupoae», «Crnocobsl BUa00OpazoBaHus», «l'eorpaduyeckoe BUA000pa3oBaHHE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHHME BHUIOB CHUHHUI,
«JTonurmonasl pactenunit», «KamycTHO-penedHbIid THOPHIY.

Oo6opynoBaHue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pPa3IMYHBIX IMPHUCIIOCOOJCHUM, dYydela NTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HX
OTHOCHTEJIbHAS 1IeJIeCO00Pa3HOCTh.

JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOpP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoJionuH. [lameoHTonormueckne  MeTOJbl
u3ydyeHus odBoiouuu. Ilepexomnbie @QopmMbl U (QHUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yudeHus sBomonuu. CpaBHeHHE (GIOpbl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bupibi-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
ABONMIONMH. ['eHeTHYeckre MEXaHW3Mbl DJBOJIIOIMA OHTOTE€HE3a U TMOSABJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OPTaHBHI.
Pynumentapubie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [IpuHyun cmenvt QyHKYuULL.
HeobOpatumocTs 3BostONMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. I'ekkenb.

Tabmumpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penmukthl», «HavanpHble CcTaguud SMOPHUOHATBLHOIO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBbIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HAIPABJICHUS dBOJTIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALIMOHHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruueckasi) dBOJIONHUSA. XHMHUYECKas dBOJIONHUSA. AOWOTCHHBIH CHHTE3
OopraHuyeckux BemiecTB u3 HeopraHmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBUYHOro OynboHa JIxk. XonaeitHa, reHeTHYecKasi TUIoTe3a
I'. Mémnepa. PubGosumbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wusydeHus. lckomaemble OpraHuydeckue
octaTku. ['eoxpoHonmoruss u e€ wmeroabl. OTHOcUTENbHAsE U aOCONIOTHAS
reoXpoHoJiorusi. ['eoxpoHooruyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, FTOXHU.



Havanpnble stambl opraHudeckon 3BOJrOLMU. [losBiIeHME ©  ABOMIOLUA
NEPBBIX KIETOK. DBotonuUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKM KaK aHaJOr MEPBbIX HAa 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixon pacreHut Ha cymy. llosiBieHue CHOpPOBBIX pacTEHUW W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie XopnoBble KUBOTHBIE. JKHU3HB B BOJE. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MepuoAaM: apxeu, MpPOTEPO30il,
nmajgeo30i, Me3030H, KaiHOo30#. OOmas  XapakTepucTHKa KiIuMarta M
reoJIOrMYecKuX mpoieccoB. llosiBneHne M pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBuUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHUE KPHU3UCHI Ipouioro. [IpuuuHel u
CJIEJCTBUSI MAacCCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccuduxanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHCTpanuun

[Moptpetst: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  H3BONIONUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HayanbHble 3Tanbl OpraHUueckoi »BooNHMNY, «CxemMa o0pa3oBaHUS HyKapHUOT
nyTéM cuMmoOuoreHesa», «Cucrema >XHMBOM mnpuponb», «CTpoeHHne BUpyCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTounble Bojgopociny, «Mxu», «llanopoTHukmn», «l 0Jl0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS >KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuThEe KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NIPOTEPO3OUCKON 3pey, «Pa3BuTre XKU3HU B
[AJIE030MCKOU 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJIITFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHunto abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COSTUHEHUN B
nepBUYHON aTMOchepe».

JlaGoparopHass padora «/3yuyeHne M ONUCAHME MCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZIEIIOBY.

IIpakTnueckas padora «M3yueHne ocCOOCHHOCTEH CTPOSHMS TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONOa0orud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YeloBeKa. Penurnosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CxoACTBO YenoBeka ¢ KUBOTHBIMUA. CHCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpP(QOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (bH3M0JI0r0-0MOXUMHUYECKHE,
noBegeHyeckre. OTINYMs 4eIOBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe TOJIOBHOrO MO3ra U BTOPOM CUT'HAJIBHOU
CHCTEMBI.

JBuxyiume cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIIOTHUYECKHE, COIMATBHBIE.
CooTHorieHre OMOJIOTHYECKUX M COLMATIBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOTreHe3a. PaHHHME dYenmoBeKOOOpa3HbIE 00E3bsTHBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUbI — OOIIKE MPEIKH YEIOBEKOOOPA3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPpSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmensOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEePTaIbCKUN
KaK BHUJ JIIOJEH XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u naJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4enoBeka. EcTecTBeHHbBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTalMoHHBIM Tpoiiecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompmime pacel: eBpoleouIHAs
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K pa3HbIM YCJIOBHSIM OKpYKarouled cpeisl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJSALM. buoconuanbHble MCCIEN0BaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO M COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKener dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpamonutek», «YenoBek  ymenblily, «YenoBek
IPAMOXOASAIININY, «/lenucoBckuii yenoek» «Heannepranpupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tamnbl IBOITIOLMHU YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTEH, TMpeaMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OUOJCHCKUMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHasi pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

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

3apokzieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. Ceseprona, J. I'ekkenst, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTHI B 3KOJIOTHM:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIIel Cpeibl: JIOKAJIbHBIN, PErHOHATBHBIN U TJI00aTbHBIIH.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUI1  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpelb».

JlaGopaTropHasi padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nericTtBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. llpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. Jleiictue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHii M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
doTonepuoan3M.

Temmneparypa kak skosiorudeckuii dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3mebl. [loMKknIOTEpPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonormdeckuit ¢aktop. IlpucmocobieHust pacteHUd K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukamus pacTeHUH MO OTHOIIECHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K M3BMEHEHUIO BOJHOI'O PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKHE
O0COOCHHOCTH cpeji oOuTaHus opraHu3moB. llpucnocoOiieHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE U
rogu4Hsle puUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HHU.

XKuznennole Gopmer opranusmoB. lloHsiTHE 0 KU3HEHHOW (dopme.
XKusznenuoie HOpPMbI paCTEHUM: E€pPEBBS, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMON03 u ero ¢opmel. [lapasutusm, kooneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJielicTBUsL  (Tomuueckue,  (opuueckue, ¢alOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKIIOUCHUS.

JdemoHncTpanumn

Tabmumbpl uw cxembl: «Okojorudeckue Qaxkropel», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KWUBOTHBIC», «DU3MOJOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY», «bBHOJOTUYECKHUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBanue: repOapuu pPacTeHUN W J>KUBOTHBIX, MPUCIIOCOOJCHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, repOapuu CBETOJIOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUMH, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pPACTEHUs, TepOapU U KOJUJIEKIUU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30(huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUNW © OJKUBOTHBIX, OO0JAaNalOIMMUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJJIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapAaKTEPUCTUKU  MOMYJISLIHH. [lonmynamust ~ Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpenbl, PU3HUECKUX OAPHEPOB H
0COOCHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH IMOMYJISIUU.
JIluHamuKa TOmyssAUMU U €€ peryiaauus. bUOTHYECKUH IMOTEHIMAI IOIMYJIALUU.
MoaenupoBanue TMHAMHUKA NOMYJsiIUA. KpuBble pocTa YMCICHHOCTH MOM YJISLINH.
KpuBbie BbDKMBaHUs. Perynsiusi 4UCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoJIOrMUECcKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
Mojzienb dKojormueckor Humu Jx.M. XartumHcona. Pa3zmepsl 3kosiornueckoun
Huid. [loreHunanbsHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuun

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpykTypa nomyisiquu», «Bo3pacTHele  mupamuisl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  Pa3IM4YHBIMU
opranuzMamMmy, «Mogenb s3xosorundeckort Hummu [Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO».

Tema 9. Jkos0rusi co0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexmy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa Kak OTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U mitbl B 3kocucteMax. KpyroBopor BEIIECTB U ITIOTOK SHEPTUU
B 3KOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTemMbl. buomacca u  mpoayknus.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, ONOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOT€HHBIE BO3JICUCTBUS Ha
cykueccun. KnumakcHoe cooOiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBI. DKocucmembl 03€p u pex. IKocucmemsvl Mopeu u
oKeanog. Ixocucmemuvl MyHOp, 1€CO8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
bnaopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAUYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHo2o 3ggexma u 8udo8-30ughpukamopos (Kirouegvix
8U008) 8 yHKyUoHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3ICHCTBUI.

Mexanusmul 8030eticmaus 3GepA3HeHU pPA3HbIX Mmunos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJI02UYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20  8030€UCMBUSL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencinu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «JOKocHcTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JdKocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUYECKAs MUPAMUJIA YUCEI,
«JKoNoruyeckas nupamua OHMoMacch», «IKOJOTHUECKas MUpaMuia SHEPTUN»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHHUE Jieca mMocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIUU HACEKOMBIX, Yyydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHH, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIMN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha MOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0Oojouyka 3eMJIM, TJe CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OUOC(hEphl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHCcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE LUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [loHsiTue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIMPOKOJIUCTBEHHBIE JIeca, CTEH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHI[HAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnuuer u cxembl: «['eocdepnsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpupojae», «KpyroBopor kuciopoga B mpupojie»,
«KpyroBopot Boabl B mpupojae», «OcHOBHbIe OMOMBI cymmny, «Knumaruueckue
nosica 3emnmy», «Tynapa», «Taiira», «Cmemannabii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeinsy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTUYECKHE KpU3UChI M UX MNpUYMHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUME HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie knHuru. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEIOBEUYECTBA WM IPUPOJIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTne METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeti u
KOHKYPEeHmOocnocobonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoanuro OMOeabHLIX U008 u dkocucmem. OcHogbl



IKopeaburumayuy dKkocucmem u cnocob6og 6O60pbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAeNIN YyIpaBIIEMOT0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMuCsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO OHUOJOTHH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUNCKOM
rpaXXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKICHUW JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI TIPOTrPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWMHCTBE Y4YeOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUS BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPyJa M CTAapIIEeMy IOKOJEHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUsA Yy4yeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOMIUXCSl PYKOBOICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHIMCKOTO OOIECTBa, PACHIUPEHHE >KH3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOT0 BOCIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOI0 00IIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJOTNYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOEKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBIITOJIHEHUS
y4eOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB TMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU TrPaKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIJIOE ¥ HACTOSIIIEE MHOMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHUMAaHUS 3HAYEHHs] OHOJOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAHMUE JTYXOBHBIX [IEHHOCTEW POCCUMCKOr0 HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMUYHOCTH;

5) ¢usumyeckoro BocnutaHus, GOpMHPOBAHHMSA KYJAbLTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0e30MacHOro o00pas3a KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTHU TMPaBWI WHIAUBUAYATBHOTO M  KOJJIEKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM U HENPUATHUS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHuUs
AJIKOTOJIs1, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COIUATbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATDH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud ©  Peail30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0 W C€aMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HUCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX IOCJIEACTBUU ISl
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HaIpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChEepHI);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArONpUSITHBIE SKOJOTHYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeIbHOCTH HKOJIOTUUECKOMN HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B NO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN JMEATEITHHOCTH KOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM M OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHUMaHue crenupuku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJd B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaroleM MHUpPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA W
oO1iecTBa, B TMO3HAHWUW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJIi COBPEMEHHOW ITMBHIIM3AIINU:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  DPa3BUTHIO,  PAIlMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAy4HOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIHPHOW IpaMOTHOCTH OOydYarouuxcs, GopMUpPyeMOit
IIpU U3y4YEHUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOMSAIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIONh30BaTh OWOJOTUYECKHE 3HAHUS IS
penieHus MpooOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATENIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUU MO OWOIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIIue
[ETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKYy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBIICHHE, MPOIIECC,
cuUcTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJIoJIeHHe,  HM3MEpEHHe,  OKCIEPUMEHT U JIpyTrue);
yHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIMH OOYy4YaromMXCcs; CIHOCOOHOCTh
oOyuatrommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMUSI M  yHHBEpCalbHble ydeOHbIE JEHUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuWOJIOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TO3HABaTEIbHBIC
YHUBEpCaJbHbIC YUCOHBIC JICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHbBIEC YICOHBIC
NEHUCTBHS, PETYJISTUBHBIE YHHBEpCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

Ogaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEUCTBUSIMMU:

1) 6a30BbIe JJOrHYecKHE AeHCTBHUS:

CaMOCTOSITEIbHO  (OPMYNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCHU(pUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OnpeAesaTh IEJIH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTMYCCKHUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SIBJICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpHBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MO/ICIHHEIC CpelcTBa TS MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIIECHWM B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACATCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX pPeabHOrO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBHUS,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICI0BATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3a1a4, IPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalllH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIUAITBHBIX TIPOCKTOB;

(bopMHpOBATh HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NEeSTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallM3MpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThl JUIs JT0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBbHYIO M TMPAKTHYECKYH O00JacTh
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHHKAX WHpOpMaIHK (TeKCTe Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckod MHGOpMALUU, HEOOXOIUMON JIsl BHIMIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3TUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTbHYIO  (GOpPMY  MPEICTABICHUS
Oouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, JUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpPEJICTBA IMpU pabdoTe C
Ouosiorndeckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3UYECKUE U
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS W 3alUTBl  WHGOpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OBiajeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) oomenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS IMpeasiaraeMoit
3a/layd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJdbHbIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKECHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYATHHOM
paboThI U perIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIBbHOCTH, OpPraHU30BBIBATH U
KOOPJVMHUPOBATh JEUCTBUS IO €€ IOCTMKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
oOLIMi pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBAaTh WJAEU C TO3UIMU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBIISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJialeHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMU J€CTBUSIMM:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JECUCTBUSX M IMOCTYIKAaX MO OTHOIIEHWIO K KHUBOUW MpUpPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATEJILHO  COCTABJIATh IUIAH  pEIIeHHs] MpoOJeMbl C  y4&ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEeLICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PELIICHUS IO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsiTHE Ceds M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yibTaThl OCBOEHHUS COJIEpXKaHUS Y4YeOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecredeHue
npodpunbHOro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW M MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOeHHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECT€ W pOJM OHOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHMH TpoOJIeM  palMoOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apYOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMON  OHOJIOTMYECKMX 3HAHHMM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIArarolye OUOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMsS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKACHHUS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIIIICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaens, TOMOJOTHYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTEHUH, >KUBOTHBIX, YEJIOBEKa, TPOIECCOB >KU3HEIEATEIHHOCTH,
MPOTEKAIONINX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonMn3M), NpeBpalIEHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOTeHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aWMOCBSI3M MEXIy OpPraHOWJAMH KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTeHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalmaMu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIUKJIA W )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dakTopamu cpeapl OOUTaHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCHOJIb30BaTh COOTBETCTBYIOLIME apryMEHThI, OHOJOrHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ul JOKa3aTeJbCTBA POJICTBA OPraHHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPy,

YMEHHUE peliaTh OMOJOTHYECKHUE 3a]]auH, BbISBISITh IPUYMHHO-CIIE/ICTBEHHBIE
CBSI3U MEXY UCCIIelyeMbIMH OMOJIOTHYECKUMU MPOLIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbl U TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTATOB;

YMEHUE BBINOJIHATH JIa0OpaTOpHBIE M NIPAaKTUYECKHE padoOThl, COONIONATh
paBuia Ipu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamu, (GOpMyIUpYs Ledb HUCCIEIOBaHMS, AHAJIU3UPOBATH IOJYUYECHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBAaThb B yueOHO-HCCIIEOBATENbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3ze IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYEHHBIE  pe3yslbTaThl HAa  YUYEHHYECKHX

KOH(EpEeHITHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKThl COBPEMEHHBIX HWCCIEIOBAHUI B
obmact  OWONOTMM W MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEIBCKOr0 XO34MCTBA, MUIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHu3alUsaXx CpeaHEro
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUHOU
KapTUHBl MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEeYeCTBA, a TakKkKe B PEIIEHHMH BOMNPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHH;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHWM, KOTOpas BKIIOYAET
ONpeJIeieHUs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOrHYECKUX
TEPMUHOB M TOHATUN (BUJO, 3KOcUCTeMma, Ouocdepa), OHOJOTMYECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 TyTsSIX U HampaBieHUsx 3Boiroruu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojsimieBoro cxoiactsa K. M. boapa), mpaBuna (munumyma HO. JluGuxa,
9KOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumnore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIEOBAHUSIX )KUBBIX O0BEKTOB M IKOCHCTEM
(ormcaHue, U3MEpeHue, HaOMIOJeHHEe, DKCIEPUMEHT), CIOCOOaMH BBISBICHUS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACNATh CYIIECTBEHHbIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HAa T€HO(OH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepeIOBaHUS HAMPABICHUIN
ABOJIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXIY MPOLECCAMH SBOJIIOLINH,
JIBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K cpele OOMTaHHs, aOMOTHYECKMX U OMOTHUYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBS3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsS JOKa3aTeIhCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CIUHCTBA
YeJIOBEYCCKUX pac, HEOOXOMUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU H SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh X IKCICPUMEHTAIHLHBIMU
cpenctBamMu, GOPMYIHPYS LEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHUE yYacTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEJACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YUYCHUYCCKUX
KOH(EepeHITUX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpPeaOoTBPAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh MO3HABATENbHBIM HWHTEpPEC, HaIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMONOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE 2
3 Buonorus kinetku 2 0.5
4 XHUMHU4YECKasi OpraHu3alys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
8 Kv3HEeHHBII UK KIETKU 6 1
9 Ctpoenue u (GyHKIIUH OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
11 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 bruoTexHoMOTHs U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
1 3apokIeHUE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus 1 €€ pe3ysbTaThl 14 2
3 MakponsBotonust U €€ pe3yabTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyKarollen cpenon
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 9 15
8 DKOJIOTHS BUJIOB U TOMYJISIINI 9 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KoCHCTEMA 6
11 UenoBek U OKpyKarolas cpeaa 6
12 PezepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 0BpasoBaTENBHbIC
padoTsbI padoThI pecypest
1 brosnorus kak KOMIUICKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOT0 O0IIecTBa
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1
4 HcTopurst OTKPBITHS B U3YICHUS KIIECTKH. 1
Kiterounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonorun. [Ipaktrueckas padota «M3yuenue
5 METO/I0B KJIETOYHON OHOIOTHH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MunepanbHbIe BeUIECTBA KIETKH, UX 1
Ouonoruyeckas poiib
Opranuyeckue BelIecTBa KJISTKH — OEIKU.
8 JlaboparopHas paboTta «OOHapyxeHHEe 1 0.5
OETTKOB C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHID)
9 CoiicTBa, K1accupuKanys u GyHKIUH 1
0eJKOB
10 Opraanyeckue BenecTBa KIETKH — 1




YTJIEBOABL

11 Oprannueckue BeecTBa KIETKH — JUIMUIbI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccrnenoanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JInNYHbIX OPraHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue

13
Hykieozunrpudocedarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHOMUKH,

TPaHCKPHUIITOMHKH, TPOTEOMHKH

15 MeTo1bl CTPYKTYpHOM OHOIOTHH

16 Tunel knetok. [IpokapuoTnyeckas KieTka
CrpoeHue 3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxHOCTHBIN anmapaT KJIETKH
OaHoMeMOpaHHbIe OPraHOU bl KIIETKH.

19 [IpakTrueckas padota «M3ydeHne IBHKCHUS 0.5
LUTOIIA3MbI B PACTUTEJIBHBIX KJIETKAX)»

[TonyaBTOHOMHBIE OPTraHOUIBI KIIETKHU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabora «HccnenoBanue mia3Moin3a u '
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbBIE OpraHOW/IBI KJIETKH

22 Crpoenue u GyHKIUH s71pa
CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK

23 sykapuoT. JlabopatopHas padora «3yueHue 0.5

CTPOCHHA KJICTOK pPa3JIMYHBIX OPraHUu3MOB»




AccuMwIALMs U JUCCUMWIALUS — JBE
CTOPOHBI MeTabosn3Ma. Tursl oOMeHa

24 BemecTB. JJabopatopras pabota «3yuenue 1
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (HA
MIpUMEpPe aMHUIIa3bl WIIH KaTallasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuun
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
25 paborta «M3yyenue pepMeHTATUBHOTO 1 0.5
paciiernieHus! MepoKCHaa BOIOPOia B
PaCTHTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTophl U OEIKU-UHTUOUTOPBI
27 ABTOTpOGHBIN TUIT OOMEHA BELIECTB 1
28 ®doToCHHTE3
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue mporieccoB GOTOCHHTE3a U 1 0.5
XEMOCHHTE3a»
AnHaspoOHbIe opraHu3Mbl. Bubl OposkeHus.
30 JlaGopaTtopHnas pabora «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUS U IbIXaHUS»
31 AspoOHBIE OpraHu3Mbl. DTaIlbl 1
SHEPreTHYeCcKOro ooMeHa
DHeprus MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.
32 Cunre3 AT®: padota mpotonHoit ATD- 1
CUHTA3bI
33 Peakuuun MatpuyHOro cuHTe3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 Tpancisiius u e€ 3ranbl 1
36 KomupoBanue amuaokucnot. Pons pubocom 1




B OMocuHTE3E OelIKa

Opranuzanys reHoma y IpokKapuor u

37
3yKapuoT

38 MouiekynsipHble MEXaHU3MBbI SKCIIPECCUU
I'€HOB Y 3YKapuoT
Bupycsl — BHeKieTOUHBIE (POPMBI JKU3HU U

39 obOnuratHele napasuTsl. [IpakTnueckas 0.5
pabota «Co3anue MoJIenu BUpycay

40 BupycHble 3a001€eBaHIs YeIOBEKa,
KUBOTHBIX, PACTCHHUIA

41 HanorexHosmornu B OMOJIOTUH U MEIUITNHE

42 JKU3HEeHHEBIN IUKIT KJIETKA

43 Matpuunsiii cunte3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora

44 «/3ydeHre XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

45 JleneHue KICTKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlabGopaTtopHnas pabora «Habmoaenne muto3a 05
B KJIETKaX KOHYMKA KOpeIlKa JyKa (Ha '
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsimus ;kM3HEHHOTO UKJIA KIETOK

48 Opranusm Kak eIMHOE 11eJI0e

49 Txanu pacrenuil. Jlaboparopnas paboTa 05
«M3ydeHne TKaHel pacCTCHUN» '
TkaHM KUBOTHBIX U YEJOBEKA.

50 JlaGopatopHas pabora «/3yueHue TkaHei 0.5

KHUBOTHBIX»




Opranbl. Cucremsl opranos. JlaboparopHas

51 paboTa «3y4yeHue opraHoB BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPraHu3MOB

54 [Tutanue oprann3mMoB 1

55 [MuTanne O3BOHOYHBIX )KHBOTHBIX. 1
[MumeBapuTenbHas cCTEMa YEIOBEKA

56 JlpIxaHue opraHu3MOB 1

57 JIpIXaHHEe MO3BOHOYHBIX )KHBOTHBIX U 1
9eoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas crcTemMa M03BOHOYHBIX 1
KMBOTHBIX U YeJIOBEKa

60 Brinenenue y opranu3smMoB 1

61 3ammTa y opraHu3MOB 1

62 NmMmyHHas cuctema deoBeka 1

63 PazapaxuMocTh 1 perynsmnus y opraHu3MoB 1

64 ['ymopaibHast perysius 1 SHI0KPUHHAS 1
CHCTEMa JKUBOTHBIX M YeJIOBEKa

65 dopMbl pa3MHOKEHUS OPTaHU3MOB 1

66 [TonoBoe pa3MHOKEHHE 1

67 Meiio3 1
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JJabopaTopHast paboTta 1 05

«I/I3yquI/Ie CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIIapaTax»




69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3aksazKa OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIMCTKOB

71

Poct u pazsutue xxuBoTHbIX. JlabopaTopHas
pa60Ta «BpIsiBIIEHUE PU3HAKOB CXOJICTBA
3apOI[BIHIGﬁ IIO3BOHOYHBIX KBOTHBIX»

0.5

72

PasMHOkeHuME U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTECHHI

0.5

73

Hcropust cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHEBIE IOHATHUSA ¥ CHUMBOJIEI T€HETUKH.
JlaGopaTtopHnas pabota «JIpo3odmia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HAcJIE0BaHUs TPU3HAKOB.
MoHoTHOpUAHOE CKPEIINBAHHUE.
[IpakTuueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS
y npo30duiier"

0.5

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBEI MOHOFI/I6pI/I,I[HOFO
CKPCIIUBAHUA

77

AHanH3pr10mee CKpCIIUBAHUC. Henonnoe
JOMHUHHPOBAHUEC

78

JurubpunHoe ckpeuuBanue. [Ipaktuaeckas
pabota «3ydeHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIMBAHUS Y JPO30(PHIIBI»

0.5

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO




CKpEILIMBaHUS

80 CueruieHHOE HacJeI0BaHNE TPU3HAKOB 1
8l XpOMOCOMHAsi TEOPUS HACIEICTBEHHOCTH 1
82 I'enernka mosa 1
83 I'eHOTHT KaK [IEJIOCTHAS CHCTEMa 1
84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA 1
paCTEeHHMIA, )KUBOTHBIX U YEJIOBEKA
85 N3meHunBOCTS TpU3HAKOB. Buasl 1
W3MEHUYHUBOCTH
86 MoudukanroHHas H3MEHYUBOCTD 1
BapranunonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
g7 «MccnenoBanmne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapuaiMoOHHOTO psja U
BapHallMOHHOW KPUBON»
88 I'enotunuyeckast U3MEHYUBOCTb. 1
KomMOunaTiBHas ©3MEHYMBOCTh
MyranuoHHast U3MeH4YUBOCTb. [IpakTnyeckas
89 pabota «Myrtanuu y a1po3oduibl (Ha 1 0.5
TOTOBBIX MUKpOIIpernapaTax)»
% 3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoIiecca. 1
DONUreHeTHKa U SITUTeHOMUKA
o1 I'eneruka yenoseka. [IpakTudeckas pabota 1 05
«CocraBneHue 1 aHaJIu3 poAO0CIOBHOI '
92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 1
93 3HaueHNe MEeIUIIMHCKON TeHETHKHU B 1

OpeaAOTBpAlICHUU U JICHCHHUU I'CHCTHYCCKUX




3a00JIEBAaHNI YEJIOBEKA

OCHOBHBIE TTOHATHUSI CCJICKIINU.
Jlaboparopuas padota «/3ydeHnue copTos

94 . 1 0.5
KYJIBTYPHBIX PACTCHHUN U TTOPOJI TOMAITHUX
KUBOTHBIX)»
MeTo1bl CENEKIIMOHHON pabOTBhI.

95 JlabopaTtopHnast pabota «3yyeHue MeTo 0B 1 0.5
CEJIEKIIMU PACTECHUIN
JIOCTHKEHMS CEJIEKIIMU PACTEHUI U

96 XKUBOTHBIX. [IpakTHueckas pabora 1
«IIprBUBKa pacTeHHI»

97 CoxpaHeHMe, U3y4eHHE U UCIIOJIb30BaHHE 1
TeHETHYECKUX PECYpPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npon3BoicTBa. [IpakTnueckas pabora 1 0.5
«M3ydenne 00bEKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HANIPaBJIEHUSI CAHTETUYECKOMN 1
ouonoruu

100 XpOMOCOMHas M TeHHAsI HH)KCHEPUS 1

101 MenuuuHckrue OMOTEXHOJIOTUN 1

102 PesepBHblIii ypok. HOBTi)peHI/Ie, 0000111eHuE, 1
cUCTeMaTu3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBH>KyIye CHIIbI ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
IBOJIIOIIUN
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Monmynsiuss — sneMeHTapHasi eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitnb6epra. JlabopaTopHas 1 05
pabora «BblIsiBeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI IBOJIIOLUU 1
9 Dddext ocnoBatena. IpdexT OyTbLUIOYHOTO 1
TOPJIBIIIKA
10 Murpauyu. V30101 nonyssnui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKpo3Botouu. JlaboparopHas
pabora «M3ydeHne apoMopQo30B u
MIMO0AJANTALMN Y PACTEHUM U )KMBOTHBIX)

0.5

14

[Ipumeps! npucnocobaeHnl y OpraHn3MoB:
Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTH

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOPGOJIOTHUECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue Kak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOSBOJIIOOWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3yUCHUS IBOJIOLUH

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie H CPABHUTCIIBHO-
Mop(bonornqecm/le MCTObI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO'reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTUUECKUE MCETO/JbI
HU3YUCHUA 5BOJIFOINUU




23

OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH

AnantuBHas panuanus. HepaBHOMepHOCTh

24
TEMIIOB IBOJIIOIIUU

o5 HayuHble runoTe3sl IPOUCXOKICHUS KU3HU
Ha 3emJiie

%6 JloHaydHBIC MPEICTABICHUS O 3aPOKICHUH
KU3HH

97 OCHOBHBIE ATAITBI HEOPraHUIECKOU
IBOJTFOITIHT

28 I'umore3sl 3apoKICHUS KU3HA
Hcropus 3emMiid M METOIBI €€ H3YICHHSL.

29 JlabopaTtopHnast pabota «M3ydeHue u 05
OTIFICAaHNE UCKOTIAeMBIX OCTAaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanpHbie 3Tanb opraHu4ecKOi BOTIOIINH

31 DBOJIIOIHS DYKApHUOT
OcCHOBHBI€ ATaIbI BOJIOLUU PACTUTEIIHLHOTO

30 mupa. [Ipaktrueckas padota «3yueHue 05
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJICTIOB»

3 OCHOBHBIE ATaIIbI BOJIOIUHU KUBOTHOTO
MHUpa
DBodronus )KUBOTHBIX. [IpakTuueckas

34 pabota «M3yueHrne ocoOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KMBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIie 1Mo dpaM U
nepuoam

36 MaccoBbie BEIMHPAHUST — IKOJIOTUYECKUE




KPHU3HCHI IPOILIIOrO

CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, €r0

37
0COOEHHOCTHU
38 CoBpeMeHHas cHcTeMa OPraHuYECKOTO
MPOIILIOTO
29 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpPTraHU3MOB
40 AHTpOIIOJIOTHSI — HayKa O 4eJIOBEKe
M PasButne npeacraBiaeHui 0 MPOUCXOKACHUN
yeaoBeKa
MecTo 4eroBeka B CHCTEME OPraHuIeCKOTro
4 mupa. JlaboparopHas pabota «3yuenue 05
OCOOCHHOCTEH CTPOCHHUS CKeJieTa YeIOBeKa, '
CBSI3aHHBIX C MPSIMOXOKICHUEM
43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a
a4 CooTHoIIeHNE ONOJIOTHYSCKUX U
COIMATBHBIX ()aKTOPOB B AHTPOIIOTCHE3E
45 OCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 ITaneoreHeTuka u majeoreHOMHUKa
47 DBOJIIOIS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTuueckas padora
48 «M3y4yeHne 9KOJOTUYECKHUX alanTalui 0.5
YyeJI0BEKa
49 MeX TUCIUTUTMHAPHBIE METOIBI
aAHTPOTIOJIOTUHI
50 3aposkIeHUE U Pa3BUTHE IKOJIOTUU
51 Mertoap! 3kosoruu. JlabopatopHas padora 0.5




<<I/I3yqu1/1e METOA0B 3KOJIOTHYCCKHUX

HCCIIEA0BaHUN

50 3HaueHUE IKOJOTUICCKUX 3HAHUUN IS 1
YeoBeKa

53 Okonorndeckue haKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlaboparopnast 1 05
paborta «BblsiBneHue nprucnocooieHnit '
OPTaHW3MOB K BIIHSIHHIO CBETa)»
Abunotuueckue dakropsl. Temmneparypa Kak

55 akoJoruueckuit pakrop. Jlabopartopuast 1 05
paborta «BpIsiBneHue nprucnocooieHuit '
OPTaHW3MOB K BIIHSIHAIO TEMITEPATyphD»
AbGuoTtndeckue hakTopsl. BraxxHoCTh Kak

56 sKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabota « AHATOMUYECKHE 0COOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotnueckue GpakTopsl 1
3HaueHne OMOTHYECKUX B3aUMOIEUCTBHI

61 JUIS CYILIECTBOBAHUS OPraHU3MOB B cpejie 1
obuTaHus

62 DKOJOTUYECKHE XapaKTePUCTUKH 1
MOMYJISIITII

63 OcHOBHBIE TIOKA3aTENN MOMYJISIINN: 1

YUCJIICHHOCTD, INIOTHOCTD, BO3pAaCTHAA U




10JIOBAsi CTPYKTYypa

OcHOBHBIC TTIOKa3aTEIIN MOMmyJIsAuun:

64 POKIIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIIHH

65 DKoJIOTHYeCKast CTPYKTYpPa OIS IHH

66 JlnHaMuKa TOMYJISIIAN U €€ peryIsius

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIINH.
KpuBblie BEDKHBaHUS
Okonoruyeckast HA1a Buaa. JlaboparopHas

68 pabota «IIpucmocobaeHusT CeMSH pacTCHHMA 0.5
K PacceeHuIo

69 Bun xak cuctema momyssui

20 3aKOHOMEPHOCTH MTOBEJICHHUS ¥ MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKoCcHCTeMa KaK OTKpPBITasi CHCTEMA

73 KpyroBopoT BeniecTs u MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIH IKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenust cooOI1ecTB — CYKIIECCUH

77 [TpupoiHBIEe 3KOCUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [TpupoiHBIE 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJP, JIECOB, CTETEH, MyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTrueckas paboTta 0.5




«M3yueHue u onucanue ypoo3KOCUCTEMBI»

3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX

81 B3aMMOJICMCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUSA 3arpsI3HEHUN

80 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSALUOHHOM U
SKOCUCTEMHOM YPOBHSIX

83 buocgepa — oburennanerapHas 0601049Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OMOC(ephI

86 KpyroBopoTs! BemecTs u
OMOreOXMMHUYECKHUE LIUKITBI

g7 3oHaNBbHOCTH OMOcdepbl. OCHOBHBIC OMOMBI
CYyLIN

88 YcroitunBocTh OMOCheps

89 DKOJOTUYECKHE KPU3UCHI U UX TPUYMHBI

90 Bo3sneiicTBue uenoBeka Ha onochepy

91 AHTPOTIOT€HHOE BO3/ICHCTBUE HA
paCTUTENILHBIN U KUBOTHBIA MU

92 OxpaHa npupoiblt

93 OcHOBHBIE TPUHILUIIBI YCTONYUBOTO
Pa3BUTHS YEIOBEUYECTBA U TIPUPO,IBI
ParmonanbHO€ PUPOIOTIOIB30BaHUE U

94 COXpaHEHHE OMOJOTUYECKOT0 Pa3HO0Opasus

3eMiin




O6006mienue mo TeMe «MUKPOIBOIONUS U €€

95 1
Pe3yAbTATHDY

% O606menne no Teme «MaKpOdIBOJIOIHS U €€ 1
Pe3yabTATHD)

97 O606menne o Teme «IIpoucxoxaenne u 1
pa3BUTHE )KU3HU HA 3eMIIe»

98 O6061menue o treme «IIpoucxoxaenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue Mo Teme «IKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHH3MOB)
O6006menue mo Teme «OpraHu3Mbl U cpeia

100 1
oOUTaHU

101 O0006111eH1E TT0 TEME «IKOJIOTHS BUIOB U 1
MOMYJIS A
O606menue mo Teme «brocdepa —

102 1
r106aabHas 3KOCUCTEMa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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