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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHusi ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbie
yueOHbIe MpEIMEThI, U3yyaeMble Ha YIIIYyOJIEHHOM YpOBHE, SBIISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs U
OpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeJHUM MpodhecCUOHATBHBIM U BhICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE 00pa30BATENIbHBIX, BOCIUTATEIBHBIX W PA3BUBAIOLIUX
3a/lay, CBS3aHHBIX C NpodopueHTalel o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOW 00JIacTW HAy4YHOTO 3HAHUS, CBSI3aHHOIO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3aja4ax u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayO0iaéHHOM
ypOBHE, onpeenseT o0s13aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T
CTPYKTYpPHpOBaHHE TIO0 paszieliaM M TeMaM, paclpeiesieHne M0 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuaia C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBA3EH, JIOTMKA Y4eOHOTro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaromuxcsi. B mporpamme mo Ouosiorum
pealin30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4YEHHEM OMOJIOrMH Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omarogaps dYeMy IPOCMATPUBAETCA
HaNpaBJICHHOCT, Ha  TMOCIEAYyIOIlee pa3BUTHE  OWOJIOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUH O 3J0pOBOM 00Opasze >KU3HHU, Ha
BOCIMTAaHUE OEPEKHOTO OTHOIIEHUS K OKpYXKaloIew npupoaHou cpene. B
OporpaMMe Mo OWOJIOTMM TakKe IMOKa3aHbl BO3MOXXHOCTH Y4e€OHOro mnpeaMera
«buonorus» B peanuzauun TpedoBanuii DI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOM  JIESITEIHLHOCTH
00yYaronxcs IO OCBOCHHIO COJCPKaHUS OHOJIOTMYECKOr0 0Opa3oBaHMUs Ha
YPOBHE CPEIHETO 00I11eTr0 00pa3oBaHUs.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT OHOJIOTHYECKOe oO0pa3oBaHUME B IIKOJIE W OPUEHTHPOBAH Ha



paclipeHue U yriiyojieHue 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOrMH, SMOPHOJIOTMM U OWOJIOTUU Pa3BUTHS,
TE€HETUKH, CEJICKIIUU, OUOTEXHOJIOTUH, YBOJTIOIIMOHHOTO YUYEHHUS U YKOJIOTHUU.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriIyOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYyYEHUIO
OuoJioru4eckoro  o0Opa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEIHEro
npodeccruoHaabHOro 0opasoBanusi. OCHOBY €ro COJAEPKaHMs COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3feioB OMOJIOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl W yriayOJieHbl OMOJOTMYECKHWE 3HAaHHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJTHUTENIBHO BKJIIOUEHBI OMOJIOTUYECKHUE CBEJICHUS TIPUKIIAIHOTO W IIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpanusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPH W3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKHU.

Crpyktypa mporpamMMmbl 1o ydeOHOMYy mipeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DJBOJIOIMOHHBIA TOAXOAbl K H3YyYEHHUIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPTaHUYECKOTO MUpa Ha 3emIle,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH |
OMONOTUN PAa3BUTUSA, TEHETHUKU U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuxcsi Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3ydaroTcs SBOIIONMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOydJarommMucs OMOJIOTUYECKUX TEOPUI M 3aKOHOB, HJICH, IPUHIIMIIOB U TIPABHII,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpPa3WH M OCOOCHHOCTSX KIIETKH, OpPTaHW3Ma, TOIMYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX TOCTHIKCHHSIX, COBPEMEHHBIX
UCCJIEOBAaHUAX B OMOJOTUH, IPUKIIA/IHBIX ACIEKTaX OMOJIOrM4YecKuX 3HaHuil. s
pa3BUTHS W TOIJCPKAHUS HHTEpeca OOy4aromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTENIbHBIM 00bEMOM TEOPETHUUECKOTO MaTepuaia B COJIEPHKAHUU MPOrpamMMBbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUSI U PAa3BUTHS
TOM WM WHOW 00yacTU OWOJIOTHMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUIIIUX OMOJOTUUECKUX U SKOJIOTUYECKUX MPOOIIeM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJICHHE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3alldyd >KUBBIX CHUCTEM pa3HOr0 PpaHra M NPUOOPETeHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHMS B (POPMUPOBAHUHU HMHTEpEca K ONpeAenEHHONU 00nacTu
npodeccHOHaIbHON JeATENbHOCTH, CBA3AHHOM ¢ OWOJOrHMed, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOT0 00pa3oBaHuUsl.

Joctwxenne 1enu wu3ydeHus ydeOHoro mpeamera «buonorusi» Ha
yriay0iaEéHHOM YpOBHE 00€CIeYrBAETCS PEIICHUEM CIEAYIOINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOomyJsilus, BUa, OMOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOy4YaromMXCid € METOJaMH TO3HAHMS >KUBOM MPHUPOJIBI:
UCCJIEIOBATEILCKUMH ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OMONOTHMH, HMOPUONOTMU W OHOJOTUU pa3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEeXHOJOTMHM M CHUHTETHYECKOM OHMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEJIbHOTO  TPOBENEHUS  OMOJOTUYECKUX
uccienoBaHuid B Jyabopatropud W B Ipupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(OPMAIIMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢  COIMAIbHO-)KOHOMHUYECKHUMU ¢  DIKOJOTHYECKUMU
npobjieMaMu YeJIOBEYECTBA; OLICHUBATHh MOCIEACTBUS CBOEH OESATENBHOCTH IIO
OTHOLICHUIO K OKPY)Kalolllel NpHUpPOJHOW cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoGUIaKTHKH WHPEKIMOHHBIX 3a0071€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOMN KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUssX TMPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITHS B 00J1aCTH OUOJIOTUH;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIpOLlECCE 3HAKOMCTBA C BBIJAIOIIUMHUCA OTKPBITHSIMH ¥ COBPEMEHHBIMU
HCCJEIOBAHUSMU B OHMOJIOTUH, PEIIAEMBIMU €10 MpoOJeMaMu, METOAO0JOruen
OMOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEJICHUS AKCIIEPUMEHTAIbHBIX
UCCJIEI0BAHUM, PEIICHNUs OMOJIOTMYECKUX 3a/a4, MOJIEIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCHHUTaHUE Y 00y4aroUIMXcsl HEHHOCTHOIO OTHOIIEHUS K >KMBOM MPUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SIBIECHUSAM; (OPMHPOBAHUE IKOJOTUYECKOH,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IPUPOJIE;
WHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOIOTIONIH30BAHUM (COOJIOICHUE TMPAaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, 3KOCHCTEM, OUOC(hephl), COXpAaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/I0POBbS
OKpYyXXaromux Jtojeid  (coOmogeHuss Mep npoduiakTUKH — 3a00JI€BaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHEAEATEIBHOCTH B YPE3BBIYANHBIX CHUTYaIMIX
OPUPOJAHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCHOJb30BAHMS
OMOJIOTUYCCKUX 3HAHUW U YMCHHUH B TIOBCCIHCBHOM JKU3HM;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOPUHU, CITOCOOCTBYIOIIEH
nocieaymomneMy npodecCHOHATBHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMU PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelno).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYUEHHs] OMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTMYECKOTO O00pa3oBaHHs B  OpraHU3AlMIX CPEIHETO
podeCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUA.

O06s13aTeIBbHBIM YCIIOBUEM NPU 00YICHUU OHMOJIOTHN HA YriyOJEHHOM YPOBHE
ABIIIETCS TPOBEJCHUE JTaOOpPaTOPHBIX U TMpaKTUUECKHX pador. Takxke ydacTue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEAENAeTCS YYUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COAEPKAHUE OBYUYEHHA10 KJIACC

Copnepxxanue mporpaMmsbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMoIoTHs — KOMIUIEKCHasi Hayka. KpaTkasi uCTopusi pa3BUTHUA
Ouosiornu.  buonmornueckue  HaykM W U3yyaeMble UMM TPOOJIEMBI.
DOyHAaMEHTalbHbIC, TPUKIAIHBIE M TOUCKOBBIE HAYYHBIE HCCIECIOBaHUS B
OouoJioruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBsazaHHble ¢ Ouonorueld. 3HaueHHE OWOJIOTUU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEJMIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. JlapuH,
VY. I'apsen, I'. Mennens, B. 1. Bepuanckuu, U. 11. I1aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

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

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cucTeMbl Kak mpeaMeT uzydeHus Ouonoruu. CBOMCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd JKUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIM, MOMYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(OuoreornieHoTHYeCKUi), Omocdeprsiid. I[lporeccrl, NpoUCXOASIIHNE B JKUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromue >KMBble CUCTEMbI HA PAa3HbIX YPOBHIX OpraHU3alUU.

N3yuenue xuBbIX cucTteM. MeToasl Ouosornueckoi Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTU3alus1, MmetaaHanus. [lonstue o 3aBucumon u
He3aBUCUMOW mniepeMeHHoM. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormuecknx mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TOTYYCHHBIX
pe3ysnbTaToB. [lprumHBl uUCKaxeHHWs pe3yabTaToB JKcnepumeHTta. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmumpl u cxembl: «OCHOBHBIE NpPHU3HAKK JKU3HU», «buonormyeckue
cucrembl», «CBOWMCTBAa XKHUBOM MAaTEpUM», «YPOBHH OpPraHU3aLMU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «MeToasl
W3y4YECHUS JKUBOU MMPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  OO0OpyIdOBaHHME IS NPOBEACHUS
HA0JII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHuME pA3aUYHBIX METOAOB IIpH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAS e€AMHMIIA >KUBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. llneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUSI COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasLHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @urkcupoeanHulx
K1emok. DNEeKTpoHHas Mukpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel n cxembl: «CBETOBOM MUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaTbhl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATBbHBIX KIIETOK.

IlpakTuyeckass paodora «V3ydeHue METOAOB KJIETOYHOW OHMOJIOTHUH
(xpomarorpadus, snektpodopes, auddepeHiHanIbHOe IEHTPpU(YrHpOBaHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaAMHUKPOAIJIEMEHTHI.
Boma u e€ pomp Kak pacTBOpPUTENA, pEAareHTa, yd4acThe B CTPYKTYpPUPOBAHMH
KJIETKH, TEIUIOpEeryasiuui. MuHepanbHble BELIECTBa KIETKU, WX OHOJIOrHYecKas
poJib. Posib KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTYyphl O€IKOBOM MoiieKyibl. [lepBuanas
CTPYKTypa Oeika, NeNTUHas CBsA3b. BTopuuHas, TpeTU4YHAas, YeTBEPTHUYHAS
cTpykTypbl. J[lenarypauusi. CpoiictBa OenkoB. Kiaccudukanuss Oenkos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.

YrneBoasl. MOHOCaxapuabl, TUCAXAPUIBL, OJUTOCAXAPUIBI U ITOTUCAXAPUIBIL.
OO6uuit mian cTpoeHus U (U3UKO-XMMHYECKHE CBOMCTBAa  yIJIE€BOJIOB.
buonorunyeckue GpyHKIMH YIIIE€BOIOB.



Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, (ochomunuasl, BOCKH, CTepouibl. buonormyeckue ¢GyHKIHU
aunuaoB. O6mMe cBoiicTBa OMOJIOTMYECKUX MEMOPAH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctu. I[lpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JTHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenune mosekynbl AT®. Makpospruueckue cBsizu B Moiiekyine ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuxu, npomeoMuKu.

CrpykrypHass OUOJOTHS: OMOXUMHYECKUE U OUO(DHU3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyn. Mooeruposanue
CcmMpyKmypuvl U QyHKYutl 6UOMONEKYT U UX KOMNIIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYL U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Huarpammel:  «Pacnpenenenne XUMHYECKHX DJIEMEHTOB B  HEXKUBOU
npupoje», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIE.

Tabmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpOeHHE
MOJIeKYyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KUCIOTHDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMUYeCcKas 1Mocyia 1 000pyJ0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ IMMOMOIIBI0O KaYeCTBEHHBIX
peaKum».

JlaGoparopnass  pabGora  «JccinenoBaHue — HYKJIEMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue n GyHKINH KIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.

CtpoeHue nmpokapuoTHUYeCKoi kieTku. KietouHas cTeHka OakTepuil U apxew.
OcobeHHOCTH CTpoeHUs TeTepoTpohHON U aBTOTPOPHON MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOILIEHO3aX.

Crpoenue u (yHKIIMOHUPOBaHUE AYKapHUOTUYECKOU KJIETKHU.
[Ina3matuyeckass wmemOpaHa (mnasmaiemMma). CTpykTypa IUIa3MaTHUYECKOM



MeMOpaHbl. TpaHCIOPT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpPaHy: MACCHUBHBIM
(nuddy3us, obneruénnas aud¢ysusa), aKTUBHBIA (TEPBUYHBIA M BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOTO HAcoca. DHJOLUTO3: MUHOIMUTO3, paronutos. Ik301uTo3. Kietounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUi, rpuboB.

[utomna3zma. [uto3omns. Llutockenet. JIBrmxenne nuroriasMel. Opranouabl
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMIBI KIETKH: DSHJIOIUIa3MaTUYEeCKas CeTh
(OIIC), anmapat T'onbaxku, JU30COMBI, UX CTpOeHHE W (QyHKUMHU. B3zaumocBs3b
OJIHOMEMOpPaHHBIX OpraHouA0B KieTKU. CTpoeHHE TPaHyJISIPHOTIO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuit  (arpaHysispHbI)  3HAOIJIA3MATUYECKHM
petukynyM. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame [onvoocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeocrkosckui,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHIpUN | T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  MJIACTUABl  (OTOCHUHTE3UPYIOIHMX  IYKAPHOT.
XJ0pOIIacThl, XpOMOILIACTHI, IEUKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannbie opranounbl kiaeTku CtpoeHue u QYHKIIMH HEMEMOpPaHHBIX
OpTaHOHI0B KJIETKH. Pubocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEHMbl HeMblieuHblX Kiemok. Mukpotpybouku. KieTouHslit
nentp. CTpoeHue © JABWKEHUE KIYTUKOB M pecHHYEK. MUKpoTpyOOUuKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvie ¢ MuxpoguiameHmamu u
muxpompyoouxamu. Momopnsie benxu.

Anpo. O0onouka siapa, XpOMaTHH, KapUOIUIa3Ma, AIPBIIIKUA, UX CTPOCHUE U
bynkiuu. SAnepHbrii  OenkoBbI MaTpuKkc. [IpocTpaHCTBEHHOE pPACMOIOKEHUE
XpoMocoM B uHTepdazHOM siape. Iyxpomamun u eemepoxpomamur. benaxu
XpoOMaTUHA — THCTOHBL. JluHamuka s0epuou ob6onouku 6 mumo3ze. oepHvii
mpancnopm.

Knerounsie BxiatoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckui, JI. Mapryinuc.

Tabmuibl U cxembl: «CTpoeHHE JYKapUOTHYECKOW KIeTku», «CTpoeHue
KUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KHeTknw», «CTpoeHue
MHUTOXOHIpUNY, «Aapo», «CTpoeHne MPOKAPUOTUYECKON KIIETKH.



OO6opynoBaHre: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbI.

JlabopaTopnas paGora «JVcciemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PACTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPIUH B KJIETKe

ACCUMUIIATINS ¥ TUCCUMIIAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbl oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETepOTPOPHBIA. YdYacTHe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHEpreThdeckoe obOecrneueHne KiIeTku: mnpespamenne ATD B
OOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep pPeakuid KJICTOYHOTO
MeTabomu3ma. DepMEeHTBI, MX CTPOCHHE, CBONCTBA M MEXaHU3M JICHCTBHS.
Kodepmentsl. OTianumsi GepMEHTOB OT HEOPTraHWYCCKUX KaTalu3aTOpOB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBII CHUHTE3 OpraHUYECKHX BEIIECTB B KieTke. DOTOCHUHTE3.
Anokcueennwvlli u okcueenuvlii. pomocunmes y oaxkmeputi. Ceemocobuparowue
nUeMeHmyvl U NUSMeHMbl peaKyuonHo2o yeHmpa. Pollb XJI0pomiacToB B MpoIEecce
dboTocunTe3a. CreToBas u TemHoBas (asbl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IlpoagykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE HOTOCUHTE3A.

XEMOCHUHTE3. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETUKOB:
HUTpUuUIUpYyOmUe OaKTEpPUH, KeIe300aKTEepHH, CEepPOOaAKTEpUH, BOJOPOHBIC
OakTepun. 3HaUCHHE XEMOCHUHTE3A.

AnaspoOHbie opraHu3mbl. Bunmbl OpoxkeHus. IIpogykTel OpoXkeHUS U UX
UCTIOJIb30BAaHUE YETOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Orarnbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, Uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
nporeccax Onosorudeckoro okucienus. [lukmudyeckue peakimu. OKHCIUTEIHLHOE
dbochopunupoBanue. Hepeus membpanno2o epaouenma npomonos. Cunmes
ATD: paboma npomownnou ATD-cunmaszwvl. llpeumyriecTBa a’poOHOTO MyTH
oOMeHa BelllecTB nepe aHa3pOoOHbIM. DPHEKTUBHOCTb SHEPTETUYECKOr0 OOMEHA.

JdemoHcTpanumn



Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «POTOCUHTE3Y, «DHEPreTUUECKU 00Men», «buocunTes
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

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

JlaboparopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajaasbl)y.

JlabopaTopHass paGora «M3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIETKAX).

JlabopaTtopHas paGora «CpaBHeHue 1poiiecCoB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacienctBeHHON mHpopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoWcTBa. TpaHckpurnuusi — wmartpuunbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancsiius u e€ atansl. Ydactue TpancnoptHbix PHK B 6mocunTese Genka.
VYcnoBust OuocunTeza Oenka. KoaupoBanue amuuokucnor. Ponb pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoeHuu 2eros. OpraHuzanus reHoMa y
IPOKAapUOT U AYKApHOT. Perynsuuss akTUBHOCTH T'€HOB y MpoKapuoT. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaexynsapHnvlie mexanuzmvl IKCHPeCCuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsius 0OMeHHBIX
MPOILIECCOB B KieTKe. KieTouHnsiil roMeocTas.

Bupycsl — HekileTouHble (POPMBI JKU3HU U 00IUraTHbIe apa3suThl. CTpoeHue
NIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHnenHblll Yyuri
JHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, UHmMezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKuBOTHBIX, pacteHuii. CIINJ, COVID-
19, counanbHble U MEIULIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexuonozuu é ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Kosbios, /I. Y. IBaHOBCKHIA.



Tabmuipl u cxembl: «buocunte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarmny.

Tema 8. ’KusHeHHbIN LUK KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. Muarepdaza u murtos.
Oco0eHHOCTH TpOolIecCOoB, MpoTeKamux B HHTep(dasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHHTETHUYECKUUA U
NOCTCUHTETUYECKHUH (TPEMUTOTHUUECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpunnuner perumkannu JIHK:
KOMIUIEMEHTAapHOCTh,  IOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOMAHBIA U
rariougHbld  HaOOpbl  XpoMocoM. ['omosiornuHbie  XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue knetkn — MuTO3. CTagum MUTO3a M MPOUCXOMASIIME B HHUX

npoiiecchl. Tumbl MuTo3a. KaprnoknHes u nutokuHe3. buonornueckoe 3HauCHHE
MHUTO3A.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesp — arnomnTo3s.

Knerounoe siapo, XxpoMocombl, (yHKIIMOHAJdbHAs TeHOMHUKA. Mexanusmuol
npoaugepayuu, oughgepenyuposku, cmapenus u eubearu kiemox. «l{ugposas
K1emxay — obuoungopmamuveckue mooeau QyHKYUOHUPOBAHUSA KIeMKU.

JdeMoHCTpanuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM UK KIEeTKu», «Murosy, «CtpoeHue
xpomocom», «Perukanus JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEIIKa JTyKay.

JlaGopaTtopHasi padora «M3yyeHne ~ XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIUM OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrepun, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKIECTOYHBIC
BOJOPOCIH, APpyrue NpoTucThl. KoloHManbHbIE OpraHU3MBbI.

B3anmocCBsa3p YacTeld MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak euHoe 1esoe. ['omeocTas.



Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MMOKPOBHAsI, MPOBOASAIIAs, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOCHWUS,
(YHKUUH U pacloioKeHUs TKaHEW B OpraHax pacTeHHIl.

TkaHu XUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEIbHAs, MbIlIIeYHasi, HepBHasg. OCOOEHHOCTH CTPOCHHS, (PYHKIUU H
pacmoJIOKEHHS TKaHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U UeJiOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttena oprann3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHyTpeHHHH ckeneT. CTpoeHue u
THUIIBI COETMHEHUS KOCTEH.

JIBrokeHrne  Opranu3moB.  J[BMXKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, pecHUYHOE. J[BHKEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuyHas cucrema. Pednekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Ilutanne opranusmoB. [loryomenune BOABI, YIVIEKUCIOTO Ta3a W
MHUHEPAIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpHunonoctHoe u
BHYTPUKJIIETOYHOE muIIeBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIEIbI
NUIIEeBAapUTENbHOr0 Tpakra. [lumesapurensHbie xene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KoxkHOe nbixaHue. JlpIxaTenpHast MOBEPXHOCTb.
XKabepnoe u néroynoe apixaHue. /[pixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YejaoBeKa. MexaHW3M BEHTWISALMM JIETKUX Y NTULl U
MIIeKonUTatouX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcopT BEWIECTB Y OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpancopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocnass cucteMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYABl MU KpoBb. Kpyrum KpoBooOpaimieHus. IBOIIONHUOHHBIC
YCIIO)KHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblaeiaeHUus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJICJICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMU. Bblaenenue y
MMO3BOHOYHBIX >KHUBOTHBIX U 4enoBeka. [louku. CtpoeHne u QpyHKIHMOHHUPOBAHUE
Hedpona. OOpa3oBaHuE MOYM Y YEJIOBEKA.



3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropsl
OakTepuii M UTUCTHl MPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3a1uThl. DUTOHIUBL.

3amMra y MHOTOKJIETOYHBIX XWBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amuTa opranusMa ot Oosie3Heil. IMMyHHast cuctema 4denoBeka. KieTouHbid u
TYMOpPAJIbHBIH HUMMYHHUTET. BpoXn€HHbIH M TpHOOpeTEéHHBIH creuuduyuecKui
UMMYHUTET. Teopusi KiIOHalbHO-ceseKTUBHOro ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pazgpaxxumocte ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucbel. PaszgpaxumMocTs W perymanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUcTEMA M €€ OTIENbl. DBOJIOLIHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/ENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Peduiexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl SHAOKPMHHOM CUCTEMBI HU HX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [wumoranamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuer 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUI,
«CucteMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBble cuctemb», «CTpoeHHe cTedIisy,
«CTpoeHue JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIEeT 4eloBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11eyHas CHUCTEM A,
«BbienurenbHas cUCTEMa», «DHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«MmmyHuTETY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  THTaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHBI»,
«CtpoeHue minaHapumn», «BHyTpeHHee cTpoeHue H0KJeBoro uepss», «HepBHas
cuctema peib», «HepBHas cucrema marymkw», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBaas — cuctema — nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

OGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOIpENapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAacTeHUH, repoapuu



pacTeHHUl pa3HBIX OTIENIOB, BJIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIbIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3ra Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U
noysioBoe. Buael  Oecnoyioro  pa3MHOXKEHMsI:  TOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. I[lonoBeie kineTku, uiau ramersl. Meios. Craauu
Mmenosa. IloBenenne xpomocoM B menose. Kpoccunrosep. buonornueckuii cMbIci
Meho3a W TOJOBOrO mponecca. Melo3 M ero MecTo B KHU3HECHHOM LHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y ;«uBOTHBIX. [[070BBIE KETE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CnepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHoCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramguum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jjsarymku). Jpobnenuwe. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HedepmMuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(racTpysisiiust). 3akiajgKka OpraHoOB U TKaHEW U3 3apOJbIIIEBbIX JIUCTKOB. B3anmHoe
BJIUSIHME 4YacTeil pa3BUBAIOIIETOCA 3apojblilia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknajka T[JIaHa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMIMOJICHCTBUII TEHOB. BimsHMe Ha SMOpPHOHANBFHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpmoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuThe. Pa3zButue ¢ wmetamopdpo3oM y OECHMO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buolornueckoe 3HaY€HUE MPSIMOTO M HEMPSMOTO
pa3BUTHUSA, UX PACHPOCTPAHEHUE B MpUpoAE. THUlbl pocTa >KUBOTHBIX. DaKTOPHI
pEryJsiliii POCTa KUBOTHBIX U yeroBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHS



y )KUBOTHBIX U 4esioBeKa. [lepnoapl onToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue CHOp B Ipolecce Meko3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsIMA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «XpomocoMmbl», «I['amerorene3», «CrtpoeHue
ANIEKIIETKH U crepmaTo3ouga», «OCHOBHBIE CTaJAuM OHTOreHes3ay», «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne NATYHIKA», «J[BOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHU,
«CTpoeHue CeMsiH OJHOAOJBHBIX U ABYAOJIBHBIX PAaCTCHHI», «KM3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHBIM LHUKI MXa», <COKHW3HEHHBIM  LUKII
NArOPOTHHUKAY, «KU3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOMpENnapaThl SHIEKIETOK WU
CIIEpMaTo30M10B, MOAENb « LUK pa3BUTHSA JIATYILKN.

JlaGoparopHasi padora «3yuyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BpIsiBIeHHE NPU3HAKOB CXOJACTBA 3apOjIbIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PpPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®wmnuenko, H. B. Tumodeenra-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKK, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UTOTa, YACTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.
OCHOBHBIE =~ METOJBl  TEHETUKHU: THUOPHUAOJOTHYECKUM,  ITUTOIOTHYECCKHH,
MOJIEKYJISIPHO-TE€HETUYECKH.

JdeMoHcTpanuu



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

Tabnuipl u cxeMbl: «MeTo bl TeHETUKNY, «CXEMbI CKpEIIBaHUS.

JlabopaTtopHass pabora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
VICCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eauHooOpasusi ruOpu0B nepBoro nokoseHus. [IpaBuiio nomunupoBanus. Bropoi
3akOH MeHaenss — 3aKOH paclleIuieHus Mpu3HakoB. LlUTosornueckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIrBaHus. [ Umore3a YMCTOTHI TamMer.

AHanuzupyrouiee ckpemupanue. [IpoMexyToUHbIN XxapakTep HACIEI0BAHUA.
Pacuiennenue npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerieHHoe
HAaCJIEIOBaHUE TI'€HOB, HApPYLICHHWE CUCIUICHUS MEXKAY TIeHaMu. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHHU3M OIPEAEICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U rereporaMeTHbll moi. I'eHerndeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uenoctHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
rega. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBue HeaJUIeJIbHBIX TE€HOB.
Kommnnementaprocts. Onuctas. [lonumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHMUECKHX TMPOIECCOB, IMOBEIEHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['€HEeTHYeCKue acheKThl KOHTPOIA U
U3MEHEHHsI HACJIeICTBEHHON MH(POPMAIINH B TIOKOJIEHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuter 1 cxembl: «llepBroiii 1 BTOpOit 3akoHBI MeHnmens», « TpeTuii 3akoH
Mennens», «AHanu3upylollee CKpeliuBaHue», «HemnomHoe AOMUHUpOBaHUEY,
«CueryieHHOe HacjeoBaHUWE NPU3HAKOB Yy aApo3oduisly, «['eHeTnka momay,
«Kapuotun denoseka», «Kapuotun napozoduibl»y, «Kapuotun nTuibb,
«MHOXEeCTBEHHBIN ajenu3My», «B3aumMoIeiCTBUE T€HOB)).

OGopynoBaHue: MoOJEAb JJisI JEMOHCTPAllUM 3aKOHOB €JuHOOOpasus
rUOPUIOB TIEPBOTO TMOKOJICHUSI M PACIHICIUICHUS TPU3HAKOB, MOJAEIbL JIs



JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACIIENOBAaHUS MPU3HAKOB, MOAEIb A
JEMOHCTPAlMd CLETUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MHUKpoIipenapar: «J[po3odumnar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpeIMBaHUs Y APO30(P B,

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpeIUBaHUs Y APO30(PUITB».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
W3MEHYMBOCTHU: HEHACJICICTBEHHAS! U HACJICICTBEHHAS.

MopaudukanuonHass U3MEHYUMBOCTh. Ponb cpeasl B (oOpMUpOBaHUU
MoaupUKAIMOHHON W3MeHUnBOCTH. Hopma peakumm mnpusHaka. BapuanmoHHBIHM
psan u BapuanuonHas kpuBasi (B. Moranncen). ColicTBa MoaudHUKAIIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass U3MEeHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON M3MEHUYHUBOCTH.
Buapl reHOTUTIHYECKOW H3MEHUMBOCTH: KOMOWMHATUBHASI, MyTaIllMOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IMOJOBOW TIPOIllECC — OCHOBA
KOMOHWHATHBHON U3MEHUYUBOCTU. POJIb KOMOMHATHBHOM M3MEHUMBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3Ho00pas3us B Mmpejiesiax 0JHOTO BU/A.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M  MHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTudeckue mytanuu. CoMaTHYeCKHWE W TOJ0Bble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIWSHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacneacTtBeHHo m3MmeHunBocty (H.M. BaBunos). BuesnepHas M3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

Tabmumelr w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MEHYUBOCTD, «KomOuHaTuBHAs U3MECHYHUBOCTHY, «Meiio3w,
«OnnogoTBopeHue», «I eHeTndyeckue 3a00I€BaHUs YEI0BEKa», « BUIBI MyTaIuii».

OOGopynoBaHue: XKHMBBbIE M TepOapHBIC IK3EMIUISIPbl KOMHATHBIX PacTEeHHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAITMOHHON M3MEHYMBOCTH. IloCcTpoeHWe BapHallMOHHOTO psifa W
BAPUAILMOHHOW KPUBOW».



IIpakTnueckas padora «Mytamuu y apo3oduiabl (Ha  TOTOBBIX
MUKpOIpPEnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHas HporpaMMa HCCIEAOBAaHHUS T€HOMa
yejaoBeKa. Meroapl  HM3y4YeHHMs] TEHETMKM  YEJOBEKa: T'€HEATIOTMYECKUU,
OJIM3HCIOBEIH, LIUTOTCHETUYECKUM, MOMYJIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe ONpEeACICHUE TE€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacnenctBeHHble 3a00eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYeyoBeka. bolie3HW ¢ HACIEACTBEHHON MPeapacioyiOKEHHOCTHIO.
3HaYE€HUE MEIMIIMHCKOM T'€HETUKHU B MPEIOTBPALICHUH U JICUCHUU N'€HETUYECKUX
3a007eBaHUil yenoBeka. MeauKo-reHeTUUeCKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE aCHEKThl MUCCIEJOBAHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre (¢akTOpbl TOBBIIMICHHONW YYBCTBUTEJIBHOCTH 4YEOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollel cpeapl. [ eHeTnueckas
IPEAPACTON0KEHHOCTh YEJIOBEKA K ATOJIOTUSIM.

JdeMoHCcTpamuu

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenexuusi OpraHu3MoB

JlomecTuKausi M CeNeKIus. 3apOoXKIEHUE CEJIEKUUU U JOMECTUKAIUU.
VYyenne H. WM. BaBunoBa o IleHTpax NpPOUCXOXKIAEHUS U MHOTO0Opasus
KYJIbTYPHBIX pacTeHUH. PoJb celleKuuu B CO3JaHUU COPTOB PACTCHUH U MOPOJ
#uBOTHbIX. CopT, 1Opoaa, MmTaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B
HacaenacTBeHHONM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue I
CEJICKITMOHHON PabOTHI.

Metonpl ceneKnuoHHON paboThl. MCcKyccTBeHHBIH OTOOp: MAacCOBBIA H
VHIUBHUAYaIbHBIH. DTarbl KOMOMHAIIMOHHON CCJICKIIUU. HctrwiTanne
OpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHNY C MOMOIIBI OLEHKHU
¢dbeHoTHma MOTOMCTBA ¥ OTOOP 1O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

HckyccTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboOThI.
PannanvoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTallUil Yy KyJbTYPHBIX
dbopm opranu3moB. Hcnonp3oBaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOJOB
pekomOunanTHbIX JJHK a1st monydyeHust ncxoaHoro mMatepuana sl CeIeKIUH.

[Tonyuenue MTOJUTLIIOUIOB. BnayTtpuBnnoBas rudpuan3aIvs.
bnuzkopoacTBeHHOEe  ckpemuBaHue, WM UHOpuauHr.  HepojctBeHHOE
CKpellMBaHue, win ayropuauHr. ['erepo3uc u ero mpuumHbl. Mcnons3oBaHue



rerepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeononenue Oecruionus
MEKBHUIOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIMU PACTCHUHN U KUBOTHBIX. «3enénas
DeBONIOYUL).

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEN 179 CO3MaHUsl  HOBBIX COPTOB UM TUOPUAOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHnue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yessax YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoN02UlL.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «lIeHTpBI TPOUCXOKIESHUS U MHOT000pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEIACTBEHHOW M3MEHYUBOCTH,
«MeTtonpl cenekumny, «Otnanéunas rudbpuauzanusy, «Myrtarenes.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI W JIOCTHKEHHS CEJIEKI[MM PAaCTeHHl U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEIbHBI YYaCTOK, B TEIJUYHOE XO3SHUCTBO, B J1aOOpaTOPUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKThI, HCHOJIB3YEeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBBIC
KYJIbTYpBI, MHKPOOPTaHU3MBI, 170, XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONOTHA:  XJICOOMEUeHre, TMONYyYEHUE KHCIOMOJIOYHBIX IPOJYKTOB,
BuHOAENE. MukpoOuonorndeckui cuHTe3. OOBEKTHI MHKPOOHUOIOTHIECKUX
TexHoJsiorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT M BUTAMUHOB.

Co3nanue TEXHOJOrMil U MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MTOIYYEHUs] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHNECS B IPUPOIE OMOCUHTETUUECKUE MY TH.

Knerounass unxkeHepus. MeTtoapl KyJabTypbl KJIETOK M TKAHEHW PACTEHHUU WU
KUBOTHBIX. Kpuobanku. ComaTuueckass THOpUAM3AIUS W COMATHYCCKHUU
sMmOpuorene3. lMcmonb3oBaHUE TaIJIOMIOB B CEJICKIIUU pacTeHuil. [lonyuerue
MOHOKNIOHANbHBIX anmume. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 68 Mmeouyune. VICKycCTBEHHOE OIUIOJIOTBOpEHUE. PekoHCTpyKius
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTAlUH SIAEP KIETOK.



Texnonoz2uu 0300pO6IEeHUA, KYJIbMUSUpOEaAHUsL U  MUKDOKIOHAIbHO20
DPASMHOICEHUS CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue pekomounantuoix JJHK. Cozoanue mpanceennvix opeanuszmos.
JlocTvkeHUsT M IEepCHEKTUBBl  XPOMOCOMHOM M TIE€HHOM  HMHXXEHEPUH.
DKOJIOTUYECKHUE U ITUUECKUE MTPOOIEMbl FTEHHON MHKEHEPUU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaOoJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YeJoBeKa U OLEHKH COCTOSIHMS €ro 310poBbs. lcmosib30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEIMIIMHCKUX TEXHOJOTUH, CO3JaHUs KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHIA U cKaddoyauHra
JUISl pELLIeHUs 3a7a4 ePCOHAIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuTel oT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepskanux BUPYCOB, BBI3bIBAIOIIMX 0COOO OMAacHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuu

Tabauup! u cxeMmsl: «Vcnonb3oBaHEe MUKPOOPIaHU3MOB B MPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHKeHepUs», «I eHHass HHXKEHEPUI».

11 KJIACC

Tema 1.3apoxkaeHue W pa3BUTHE JIBOJIONHOHHBIX MpeICTABJIEHUN B
Oonosioruu

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHUS OPraHU3MOB, HACIEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOP).

Odopmiienne cunrernueckor Teopun dBomonun (CTI). HelTpanbhas
Tteopus HBomroruu. CoBpeMeHHass JBOJIONHMOHHAsA  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHOW T€OpUU B POPMHUPOBAHNH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosbe, Y. lapsun, C. C. YerBepukos, U. U. [lImansraysen, x. Xonaein, /1. K.
benses.

Tabmuubslt u  cxembl: «Cuctema xuBod mnpupoasl (mo K. Jlunuero)y,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm GopMuUpOBaHUS
MPUCIIOCOOJIEHN y pacTeHuil M xKUBOTHBIX (1o Jlamapky)y», «Kapra-cxema



MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. lapBuHay, «@opMbl 60pbOBI
3a cyuiectBoBaHue», «lloponpl romyOeit», «MHoroob6pasue KyJabTypHbIX (OpM
KammycTel», «I[lopoasl moManHuX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxeMa COOTHOIIEHHS JBIXYIIMX CHJI 3BOJIIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETUUECKON TEOPUH 3BOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lomynsuusa Kak 3jieMEeHTapHas eluHuLa 3Bojouud. COBpeMEHHBIE METOIbI
OLICHKM TE€HETUYECKOTO pa3HOOoOpa3usi M CTPYKTyphl mnonyisuuid. M3Menenue
reHooHJa TOMYJISUU KaK 3JIEMEHTApHOE JBOJIOLUOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro papHoecus Jxx. Xapau, B. BaiinGepra.

OneMeHTapHble (DaKTOphl (IBMXKYIIHME CHIIBI) JBOJIONMUA. MYyTallMOHHBIN
npouecc. KomOunatuBHass u3MeH4YMBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHANPABJICHHbIE M3MEHEHHs YacTOT ajiesnied B mnomyiasuusx. OddekT
ocHoBarens. JIgpgexm Oymuliounozo copaviuka. CHUdCEHUE 2eHemU4ecKo2o
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma Opetigha eenos 6
oonbwux  u  manelx  nonyaayusx.  Murpauuu.  M3onsuus  momysisiuif:
reorpaduyeckas (IpoCTpaHCTBEHHAs), Orogorudyeckas (penpoayKTHBHAS).

EcrectBennsiit otbop — HampaBisoomuid (aktop 3BodOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(mm3pynTuBHbIi). TlomoBoit or6op. Bo3HUMKHOBEHHE M HBOJIOIHS COIHAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[IprcnocOONIEeHHOCTh  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHUH.

Bo3nukHoBeHne — mpucnocoOjieHMid y  opraHm3MoB.  Apomopdo3sl U
uanoaaanrtanuu. [IpuMepsl MpUCIOCOOICHUH Y OpraHu3MOB: MOPQOJIOTHYECKUE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTENBHOCTH

IPHUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero xkputrepum u cTpykTypa. BumooOpazoBanume Kak pe3yiabTaT
MUKpodBoonnu. M3onsuus — kimodeBod daktop BumooOpazoBanms. [lytu u
CIIOCOOBI BHJI000pa30BaHMS: ajIonaTpuYecKoe (reorpaduueckoe),
CHMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (monumIonU3aIusl,
rubpuauzanus). JJmuTeTsHOCTh BOTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.

Ponp oBonmonMoHHON OuoOIOrMM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHHs1 OMopa3zHooOpa3usi. MUKpPOIBOJIONUS U KOIBOJIOIUS MMapa3suTOB U UX
x0351eB. MexaHu3mbl (GOPMUPOBAHUS YCTOMUYUBOCTH K AaHTUOMOTUKAM M CIIOCOOBI
00pHOBI C HEH.

JdemoHcTpanumn

[Toptpetsr: C. C. UerBepukos, D. Maiip.



Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomyndnuonHas
CTPYKTypa BHIa», «CxeMa MposBIeHUs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl ABOJIIOLUNY, «DKOJIOTMYECKass M30JISALUs MONYJSALUNA CeBaHCKOW (openny,
«l'eorpaduyeckas H30JSALUS  JUCTBEHHULBI CHOMPCKOM U JIMCTBEHHUIBI
naypckoity, «[lomynsiiuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro 0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAaHUEY,
«npycTpranbHblii MenaHu3M», «JKuBble uckonaembie», «IIOKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «CrnocoObl BUA000pazoBanus», «l'eorpaguueckoe BUA000pa3oBaHHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTMYECKOE BHJI000pa30BaHHME BHUIOB CHUHUIY,
«ITonurmmonasl pactrenuit», «KanycTHo-peneuHbIii THOPHUIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3Bepeil C MpUMepamMu pa3IUYHBIX MPUCIIOCOOJNEHUHN, uydella NTHI[ U 3Bepei
pa3HbIX BHJIOB, Trepbapuu pacTeHUil OMU3KUMX BHUJIOB, OOpa30BaBIIMXCS
pa3IMYHBIMU CIIOCOOaMMU.

JlaGoparopHas pabotra «BpIsiBIeHHE H3MEHUMBOCTH y 0COO€H OJHOTO
BUJIA».

Jlaboparopnas  pabora  «IIpucmocoOneHust  OpraHu3mMoB U HX
OTHOCHUTEJIbHAS 11€JIECO00PA3HOCThY.

JlaGopaTtopuas paGora «CpaBHeHHE BHUIOB IO MOP(POIOTUYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIoLMS U €€ pe3yJbTaThl

Meronel  u3ydyeHMss MakposBoirouuu. [laseoHTonornueckue  MeToxabl
u3ydyeHus: opomonuu. Ilepexoanbie @opmbl M (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpapuueckre meTonpl u3ydeHus sBomonuu. CpaBHeHHE (IIOpHI U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obnactu 3emnn. Bunusi-
OHJEMHUKHU U PEIIMKTHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOTrHIECKUE METO/bl M3yUeHUS
OBONMIOIMM. |'eHeTMYeckrue MEXaHW3Mbl JBOJIIOLIMHA OHTOTEHE3a M IOSIBJICHUS
OBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE WM  AQHAJIOTHYHBIE  OPTraHBI.
Pynumenrapuble  opranel W araBu3Mbl.  MOJIEKYJSIDHO-T€HETHYECKHUE,
OMOXMMHUYECKME M  MAaTEeMaTHYECKHME  METOJAbl  W3Y4YEHUS  DBOJIIOLMH.
I'omonoruunble TeHbl. COBpEMEHHBIE METO/Abl MOCTPOCHUS (PUIOTE€HETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTALIMHU U IBOJIOLIHAS TECHOMOB.



OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3BodIonMU. ApanTtuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLMH.

JdemoHcTpanumn

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

Tabmuipl U cxembl: «DUTOTCHETHYECKUMN Psifl JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromnedansy,  «Punmoputer»,  «CeMeHHbIC
nanopoTHukKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukte»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PyaUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKa M IUMIaH3e», «[JaBHBIC
HaIpaBJICHUS YBOJIIOIUNY, «OO011I1e 3aKOHOMEPHOCTU SBOJTIOIIN Y.

O6GopynoBaHue: KOJIJICKIIUU, TrepOapuu, MYJSKH HMCKOMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTHUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3sBuTHE )KU3HU HA 3emJie

HayuHbple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHay4dHble MPEACTaBICHUS O 3apOXKIACHUM KU3HU (KpEealMOHHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ OIPOBEpKEHNE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IpoucxosxaeHue >xu3Hu U acTpOOHOIIOTHS.

OcHoOBHbIE ATaIbI HEOPraHN4eCKON SBOJIOLIMH. [InanerapHas
(reonoruyeckas) OHBOJIONMSA. XHUMHYECKas OHBOMIONUS. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB u3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnonuMmepoB u3 MoHoMepoB. KoamepBatHas rumoreza A. .
OmnapuHa, rurnoresa rnepBU4YHOro OynpoHa JIk. XonjaeitHa, reHeTuYecKas TuroTesa
I'. Ménnepa. Pubosumsl (T. Yex) m rumote3za «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopuss 3emun u metoasl €€ wu3ydeHus. lckomaemble OpraHuyecKue
ocratku. ['eoxponomoruss u e€ wmeronpl. OTHOCUTENbHAS © a0CONIOTHAS
reoXpoHOJorus. ['e0XpoHOIOrnyeckas mKasa: 30Hbl, SPbl, HIEPUOABL, TTOXH.

HavaneHble sTambl opraHudeckor 3BoJironuud. [losiBlieHWE W 3BOJTIOUA
NEPBBIX KIETOK. DBOJIOIUS MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX HA 3eMJie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.

[Ipoucxoxaenue rykapuoT (CUMOUOreHe3). DBOMIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. [IpOHMCXOXJIEHHME MHOTOKIECTOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX Py MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOLMH BBICIIUX pacTeHUU. OCHOBHBIE apoMOp(O3bI
pacreHnii. Bpixoxm pactemmii Ha cymy. [losgBineHne CHOpPOBBIX pacTEHHM



n3aBoeBaHHEe UMM Ccymu. CeMeHHble pacTeHud. [IpoucxokaeHue IIBETKOBBIX
pacTeHu.

OCHOBHBIE ATalbl IBOJIONMHU >KUBOTHOTO MHpa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Benackas ¢ayna. KemMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE )KUBOTHBIE. JKM3HB B BOJIE. DBOIIOUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuobuit u pentwinid. [IpoucxoxIeHHe MICKOMUTAIOMNX U
ntull. [lpunmun xmodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U IEpUoJaM: apxei, MpPOTEPO30H,
najeo3ou, Me3030M, KaifHo3oi. OOmas  XapakTepucTuKa KiuMmaTta W
reoJIorTuYecKux mnpoueccoB. [losBiaeHHEe M paclBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBUS U BIMSHUAE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTUUECKUE KPU3UCHI Tponuioro. [Ipudunsl u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpaneHnust OrnopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctemMa opraHuyeckoro mupa. [lpuHnunel kimaccudpukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpt 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. Opuy»,
«JTampl  HEOPraHWYECKOW  HBOJIOUUNY»,  «['€OXpoHOJIOrMYecKas  IIKajaay,
«HauganpHbie ATalbl OPraHUYECKON IBONIONUNY, «Cxema o0pa3oBaHUS DYKAPHUOT
nytéMm cumOuorenesa», «Cucrema KUBOW mnpupons», «CTpoeHHe BUpPYCay,
«Apomopdo3sl  pactrenuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJOPOCIH,
«MHOroKIeTOuHbIe BOJOpOCHNY», «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHui», «CxemMa pa3BUTUS KHUBOTHOTO
mMupa», «Apomophosbl KUBOTHBIXY», «lIpocTeitmme», «KumeuynonomocTHbIEY,
«IInockue YEpBUY, «YneHucronoruey, «PEIOEIY, «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «lItump», «Mnekonutaromuey, «Pa3BuTHE KHU3HU B
apXxeuckou 3pey», «Pa3BuTHe )KU3HU B MPOTEPO3OUCKON 3pe», «PazBuTne xu3HU B
NaJIe030MCKON 3pe», «PazBuThe XU3HU B ME3030MCKOM 3pe», «Pa3BuTne xu3HU B
KaifHO30MCKOM 3pey», «COBpeMEHHasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJIAKHBIE NMPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIIUN
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyd4ejla NTHI WU 3BEpEU,
KOJUICKIIMM OKAMEHEIIOCTEM, TIOJIE3HBIX MCKOMAEMBIX, MYJISIKA OPTraHU4YEeCKUX
OCTaTKOB OPTraHU3MOB.



Bupryanbnasn JgalGopatopHass padora «MopenupoBaHue — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
NEPBUYHON aTMOCchepey.

IIpakTuueckass padora «l3ydyeHne 0COOCHHOCTEH CTPOCHUS PaACTECHUI
Pa3HBIX OTIIEIIOBY.

IIpakTnueckas padora «/3ydeHne ocOOCHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema S. IIpoucxoxkaeHue yejaoBeka — AaHTPOINOreHe3

Paznensl 1 3anaun aHTpONOAOTUU. METO 1Bl AHTPOTIOJIOT U H.

CraHoBNE€HME TPEACTABICHUN O MPOUCXOXKIACHUM 4eEJIOBEKa. Peluruo3Hbie
BO33peHUs. COBpEMEHHBIE HAYYHbIE TCOPUH.

CxoacTBO 4enoBeKa ¢ )KMBOTHBIMU. CHUCTEMATUUYECKOE MOJOKEHUE YETOBEKA.
CBunerenbcTBA  CXOJCTBA  4EJIOBEKAa  C  JKUBOTHBIMHU:  CPaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, bU3M0JI0ro-0MOXUMHUYECKUE,
noBeieHYecKkre. OTIUUMS YeOBEKa OT KMBOTHBIX. [IpsIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTpONOreHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTtHorieHre OMOJIOTHYECKUX M COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHesa. PanHue dvenoBekooOpasHbie 00€3bsHBI
(MPOKOHCYJIBI) U PAaHHUE MOHTUJIBI — OOIIHE MPEKU YETOBEKOOOPa3HbIX 00E3bIH U
JT0/1eil. ABCTPaJONUTEKU — ABYHOTHE TIpEJKHU Jrojaeil. YUeloBeK yMelblid, TIEpBbIC
V3TOTOBIICHUA OPYyAUN TpyAa. UeloBEeK MPSMOXOSIIMN U MEPBBIA BBIXOJ JIOACH
3a mpenensl  Adpuku. YenmoBek reimenbOeprckuii  — oOmMMA  MPEOK
HEaHJIepTaIbCKOr0 YEJIOBEKA M YEJOBEKa pa3yMHOro. YeloBeKk HeaHAEPTAIbCKUI
KaK BUJ JIFOJIEM XOJIOJHOTO KiIuMaTa. YeJoBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a TpeaenamMu AdQpHKH.
[TaseoreneTnka u najJIeOreHOMHMKA.

DBOIONKSA COBPEMEHHOT0 dYesoBeka. EcTecTBeHHBIN OTOOp B MOMYJAIMSIX
yenoBeka. MyTalMOHHBIM Tporiecc W nojaumopdusm. [lomynsiuoHHBIE BOJIHBI,
npeid renoB, murpanus U «3G(EKT oCHOBATENS» B MOMYJAINHIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. lloHdatue o pace. bonpmme pacel: eBponeougHas
(eBpa3uiickasi),  aBCTpaJiO-HETpoHWAHas  (PKBATOpHalbHAsi),  MOHIOJIOWHAS
(a3uarcko-amepuKaHckas). Bpemss u myTu paccereHus 4eloBeKa MO IJIAHETE.
EnnHcTBO  yenoBeweckux pac. HayyHas  HECOCTOSITENBHOCTh — pacu3Mma.
[Ipucnoco6ieHHOCTh 4YelOoBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOLIEH CpPebl.
Bnusinue reorpadguueckoit cpeasl u  apeida reHoB Ha Mopdoioruio u
(U3HOJIOTUIO YeTOBEKA.



MexaucuMiuinHapHbple  MeToJbl B (usnueckoil  (OMOIOTrHYECKON)
AHTPOINOJIOTHHM.  DBOJIIOLIMOHHAS  QHTPONOJIOTHSI W MAalCOaHTPOIOJIOTHS
YEJIOBCUECKUX MOMyISUUi. bHOocOolManbHbIe HUCCIEAOBAHUS IPUPOIBI YEIOBEKA.
UccnenoBanue K03BOMIONUKM OMOTOTUUECKOTO U COIMATLHOTO B UETIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckuit, M. M. I'epacumos.

Tabmuipl U cxembl: «MeTOoIbI aHTPOIIOIOTUNY, «I 0JTOBHOM MO3T UeIOBEKay,
«YenoekooOpa3Hbie 00€3bsiHBIY, «CKeNeT YenoBeKa M CKEJIET IIHMIIaH3e»,
«PyauMEHTBI U aTaBU3MBbI», «/[BHAKYIINE CUIIBI aHTPOIIOTEHE3a), « DBOITIOIMOHHOE
IpEBO  4YEJOBEKa», «ABcTpamonutek», «YenoBek  yMmenblin», «YenoBek
npsAMOXOIAIINIY, «JleHncoBckuil uenoek» «Heannepraibip», «KpoMaHbOHIIBDY,
«ITpegku yenoBekay, «ITarnbl IBOJIIOLNHN YETOBEKa», «Pachl UETOBEKaY.

OGopynoBaHue: MYJSDKM — OKaMEHEJOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TMPEIKOB 4eJOBEKa, penpoaykiuu (doTorpaduu) KapTUH C
MUADOJIOTHYECKUMH U OUOJECHCKUMHU CHOKETaMU TPOUCXOXKJICHHS YEJIOBEKa,
dboTorpadur HaX0IOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa M KHCTH
IIMMIIaH3€, MOAEJH TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTtopHas padora «/3ydyeHne OCOOCHHOCTEN CTpOEHHUsI CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

Tema 6. Jxojormsi — Hayka O B3aMMOOTHOUIEHHUSAX OPraHU3MOB WU
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxkJieHne U pa3BuTue dKojoruu B Tpyaax A. ['ymbonsara, K. @. Pynbe,
H. A. Cesepiona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazngensl u 3amauu
sKkoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHU.

Meroasl skonoruu. IloneBbie HaOMIOIEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
OpUpOAHbIE M JabopaTopHble. MojenupoBaHue B OIKOJIOTHH. MOHHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAJIBHBIN, PErHOHATBHBIN M TJI00QTHHBIN.

3HaueHUE HKOJOTMYECKUX 3HAHUW I 4YeJOBEKa. KOJOTHYECKOe
MHPOBO33PECHUE KaK OCHOBA CBSI3€M 4eJOBEeUeCTBa C NMpUpoio. PopMUPOBAHUE
3KOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynbe, H. A. Ceseprios, O. I'ekkennb, A.
Tencnu, B. H. Cykaués.

Tabmuuel U cxeMbl: «Pa3gensl skoorunm», «MeToabl dKojJorumy, «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEN CPEIbD».

Tema 7. Opranusmsl U cpefa 00MTAHUSA

DkoJyiornyeckre PakTopbl U 3aKOHOMEPHOCTH UX JencTBus. Kiaccudukanus
AKOJIOTUUYECKUX (PaKkTOpoB: abuoTHUECcKue, OMOTUYECKHUE, aHTpoNoreHHsie. O01ue



3aKOHOMEPHOCTHU JeUCTBUsl 3Koyorndeckux ¢akropos. [IpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHu3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak 3koyoruueckuil ¢akrop. /[elictBue
pPa3HBIX YYAaCTKOB COJIHEYHOTO CHEKTpa HA OPraHU3MbI. DKOJOTUYECKHE TPYIIIbI
pacTeHUid U JKMBOTHBIX II0 OTHONIEHHWIO K cBeTy. CHrHanbHas poJib CBETA.
doTonepuoansM.

Temmneparypa kak »skosiorudeckuit ¢daxrop. JleiicTBue TtemmnepaTypbl Ha
opranu3msl. [IOHKMIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuil ¢akrop. IlpucnocoOneHus pacreHuid K
nojep XkaHuio BogHoro OanaHca. Kiaccudukanus pacTeHuil Mo OTHOIIEHUIO K
Boje. [IpucnocoOneHus >KMBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXXHUMA.

Cpenpbl oOuTaHUS OPTraHW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
IyOMHHAsl ~ TIOATIOYBEHHAs,  BHYTpPHOpPraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpell obuTaHusi opranu3moB. [IpucnocoOneHuss OpraHu3sMoB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMBbL. CyTOYHBIE U
roJu4yHbie pUTMBL. [IpHCTIOCOOIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUH KU3HMU.

XKuznennole Gopmbel opranusmoB. lloHsTHe o Ku3HEHHOM (opme.
XKuznennsie GOpMBbI pacCTEHUII: I1€pEBhs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHIE
TpaBbl, OJHOJIETHHWE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHOHTHI,
reoOMOHTHI, a9pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

Bbuornueckue (baxTopHI. Bunsr OMOTHUYECKUX B3aUMOJIECTBUIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, koomneparus,
MYTYyaJau3M, KOMMEHCAIn3M (KBapTHPAHTCTBO, HaxyeOHW4YecTBO). HeTpoduueckue
B3amMmojielicTBust  (Tommueckue,  (dopudeckue, (pabpuyeckue).  3HaAUCHHE
OMOTHYECKUX B3aUMOJCUCTBUI JUIsI CYIIECTBOBAHMS OpPraHU3MOB B Cpejie
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdemoHcTpanumn

Tabmuiet w cxeMbl: «Okojmorudeckue (axTopel», «CBETOBOM CHEKTP»,
«IJKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TermnoKkpoBHbIE
AKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTMYECKUE aaanTaluu
KUBOTHBIX», «Cpeabl OOUTaHUSI OpPraHU3MOBY», «DBHOJOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHui», «KusHeHHole (HOPMBI  KUBOTHBIXY,
«DKOCHCTEMa MHUPOKOIUCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOTO jecay, «llenu
NMATaHUSA», «XUIHAYeCTBOY», «llapasutuzm», «KoHkypeHuus», «CumMOno03»,
«KomMmeHcannzm».



O6GopynoBanue: repOapuu pacTeHUN U S>KUBOTHBIX, MPUCTOCOOIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PAKTOpOB, repdapuu CBETONIOOUBBIX,
TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIMBbIE KOMHATHBIE pacTE€HUs, repOapui U KOJUIEKUUH TEII0I00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacTeHUH, uydena NTUL U 3Bepei, repoapuu
pacTeHuil, OTHOCSIIMUXCA K Turpodutam, kcepoduram, me3opuraMm, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIMU >KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapuM M KOJUIGKIIMM pACTeHUHM M IKUBOTHBIX, OO0JAJaOMIUX dYepTaMu
NPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCJIOBHH >KM3HHU, TepOapuul H
KOJUICKIIUM PACTCHUN W KUBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JTUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHass padora «BbIsBIeHHE MPUCIOCOOJCHUI OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTtopHass padora «BbIsSBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BIIMSTHUIO TEMIIEPaTypPhI».

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHHM U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ixos10rust BUA0B U NOMYJISIIIH A

DKOJIOTUYECKHE XAPAKTEPUCTUKU  MOIMYJISLIHH. [lonynamuss ~ Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOIHOCTH Cpefibl, pruzndeckux 0apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanuii. OCHOBHbIE T[OKa3aTeNM MOMYJSALHUH: YHUCIEHHOCTbh, IUJIOTHOCTD,
BO3pacTHasT W TI0JOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTa,
CMEpPTHOCTb, MUTPALUSL.

DKoJyioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU W €€ peryiisinus. buoThyeckuil moTeHuuan MOMyJIAIUY.
MopaenupoBanue JUHAMHUKU nonyiasiuuud. KpuBbie pocta YMCICHHOCTH MO YISLIUU.
KpuBbie BbDKHMBaHUS. Perymisnus 4YHCICHHOCTH NOMYJSIUNA: POk (aKTOPOB,
3aBUCAILNX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUIOB (I- U
K-ctparterun).

[lonsitTue 00 »konmoruueckoil Hume Bujpa. MecrooOutanue. MHoromepHas
Moaenp skonormdeckor Humm Jx.M. XatumHcona. Pa3smepsl skonornueckou
Huiy. [loTeHuuanbHast U peain30BaHHAs] HUIIU.

Bun kak cucrema nonmynsiuuid. Apeansl BUAOB. Buabl M UMX JKU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTPalUi >KUBOTHBIX. buHosormyeckue
WMHBA3UU YYKEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuynHCOH.



Tabmuibl W CcXeMbl: «ODKOJOTHYECKHE XapaKTEPUCTUKU TMOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiuu», «Bo3pacTHble  mUpaMuIbI
nonyisiiuu», «CKOPOCTh  3aCeeHUs MOBEPXHOCTH  3eMJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogenp s3kosornueckon Huiu Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopnass  paGora  «llpucrnocoGneHuss ceMsH  pacTeHUH K
PaCCEJICHUION.

Tema 9. Jko0rust co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CoobmiecTtBa opranu3moB. buoreHos u ero crpykrypa. CBs3u Mexay
opraHu3MaMu B OHOIEHO3E.

DkocuctemMa kak OTKpwiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTHl, KOHCYMEHTHI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHUOTHUECKHE OJIOKH
skocucteM. [TouBbl 1 Wbl B 3KocucTeMax. KpyroBopoT BemecTB U MOTOK SHEPTUHU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeldu  dKocHcTeMbl. bumomacca uw  mpomykius.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBienHble 3aKOHOMEpHBIE CMEHBI COOOIECTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCUM M WX MPUYUHBL. AHTPONOTr€HHbIE BO3JCUCTBUS Ha
cykueccuu. KiimmakcHoe coobmiectBo. buopaznoo6pasue u mojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupomHbie 3KOCUCTEMBL. DKOCUCmeMbl 03Ep U peK. DKocucmemsbl Mopeli u
OKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmblHb.

AHTpOIIOTEHHBIE DKOCUCTEMBI. ATpo3KOCHCTEMA. ATpOIEH03. Paznuuus
MEXKy aHTPOIOT€HHBIMU U MIPUPOJIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas
dnopa u dayna. CunaHTpommzaiusi Topojackoil Qaynel. buonormdeckoe wu
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aK0OHOMEpPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
aKocHucTeMax. Ponb Kackaono2o 3ggekma u 6udo8-30uhpuxamopos (Kirouesvlx
6U008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUU W BEIIECTB MEXIY
CMEXXHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, ONYJISIUAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOT€HHBIX BO3/ICHCTBUI.

Mexanuzmuol 6030eticmeus 3aepA3HEHUll pPA3HBIX Mmunos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOGHSX,
OCHOBbl  9KONO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€lCMEUsL.
MeTto0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOT€HHBIX SKOCUCTEM.

JdeMoHcTpanuu



[Toptper: A. JIx. Tencnn.

Tabmuuet u  cxembl:  «CTpykTypa  OuoneHos3a»,  «JKocucreMa
IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO jeca», «DyHKIMOHATbHbIE
IPYIIBl OPraHU3MOB B JKOcHCTEME», «KpyroBOopoT BEHIECTB B JKOCHUCTEME,
«llenu nuTanus (macTOUILHAS, TETPUTHAS)», «IKOJOTUUECKAs MUPAMUIA YUCET»,
«IKoJoTHYecKas nmupamujia OMoMacchly, «IKOJIOTHYECKas MUpaMujia dHEPTUny,
«O0bpazoBanue 6osota», «llepBuunas cykieccus», «BoccTaHoBIEHHE Jieca MOCIe
noxkapa», «9KocucTemMa 03epa», «ArporeHos3», «KpyroBopoT BemIeCTB U MOTOK
SHEPIuM B arporeHosey, «[Ipumepsr ypOoskocucTem.

O6opynoBaHue: repOapun pacTeHHM, KOJUICKIIMA HACEKOMBIX, Uyydelia MTHUIl U
3Bepei, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJCIb
9KOCHUCTEMBI.

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — oOmennanerapHas o0ojouka 3emiid, TJ€ CYIIECTBYET WU
CylllecTBOBaja XU3Hb. Pa3BuTHe mpeacraBieHuil o omocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uocdeps u e€ cocran. JKupoe
BeIeCTBO OMocdephl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyllecTBoBaHUsS Ouocheppl. OcobenHocTn Ouochepnl Kak
ri100abHOM 3KOocHCTeMBbI. JJuHaMuueckoe paBHOBecue B buocdepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUUYECKHE ITUKIIBI (YTiiepoJia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanpHOCTh Onocdepsl. [lonstne o Ouome. OCHOBHbIE OMOMBI CYIIU:
TYH/APA, XBOWHBIE JIECA, CMELIAHHBIE U IIUPOKOJIUCTBEHHBIE JI€Ca, CTENH, CABAHHBI,
MyCTBIHU, TPOIIMYECKUE JIECA, BBICOKOTOPbs. KilmMat, pacTUTENIbHBIA U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CtpykTypa u GyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
o6uochepHbIX QYHKITHIA.

JdemoHcTpanumn

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

Tabmuter u cxemsl:«l'eochepsr 3emum», «KpyroBopor azora B mpupoje»,
«Kpyrosopot yriepoga B mpupose», «KpyroBopor Kuciopoaa B MOPHUPOAE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Onombl cymmy, «KimmMarnueckue
nosica 3emiuny», «Tynapay», «Taira», «CMmemanasid necy, «IIUpoKoIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IIycThIHA», « TpOMTUUECKUM JIECH.

OO6opynoBanue: repdapuu pacTeHHI pa3HbIX OMOMOB, KOJIJICKITUN )KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJIOTUYECKHE KPHU3UChl W WX MPUYKMHBL. Bo3gencTBrhe delnoBeKa Ha
ouocdepy. 3arpsizHEHHE BO3AYIIHON cpeasl. OXxpaHa BoO3ayxa. 3arps3HEHHUE



BOAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KiuMmara.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIN MU KMBOTHBIM MHp. OXpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHUpa. OCHOBHBIC MPHUHIMUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie kuuru. Oco0Go oxpansembie mnpupoganubie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0rMYECKUE TapKu.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSl UYEJIOBEYECTBA U MPUPOJIBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpAaHEHHE  OMOJIOIHMYECKOro
pazHooOpazust 3emau. OOmME 3aKOHOMEPHOCTH TIJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSTHBIC MMOCIIEICTBUS.

Pa3Butrie METOJ0B MOHUTOPHHIA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaiowjell U
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemsi, obecneuusarowue O00Cmyn K
uHgopmayuu no CcocmMoAHUI0 OMOENbHLIX U008 U 3IKkocucmem. (OcHOBbl
aKopeaburumayuu dKocucmem U cnocob6o8 6Oopbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u Hazemuuix 3KOCUCHEM.

JdeMoHCcTpamuu

Tabmuuet u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEeHue
ruapocdepbl», «3arpssHeHue mouBbl», «llapHukoBbli  3ddekT», «Ocobdo
OXpaHsAeMble IPUPOAHBIE TEPPUTOPUN», «MOJENIU ypaBIsIEMOrO0 MUPAY.

O6opynoBanue: ¢dororpaduu OXpaHSEMBIX pacTEHWM W JKUBOTHBIX KpacHoit
kHuru Poccuiickon denepanuu, KpacHor KHUTH pervoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHcsl TMPOrpaMM CpeaHero olmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMETHbIC U PEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIICJICHBI CIEAYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOMTPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIINXCS PYKOBOJICTBOBATHCSI B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  NpaBOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTrPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCS
B EIWHCTBE YYEOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIlecCaM CaMOITO3HAHMS, CAaMOBOCIHUTAHHS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOINOPAJKY, YEIOBEKY TPyAa U CTapIIEMy MOKOJIEHHUIO,
B3aMMHOTO YBa)XEHHUS, OEPEKHOTO OTHOLICHUS K KYJIbTYPHOMY HaCICIUI0 U
TpaJIulysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITa M OMbITA JICSITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIpaBlICHUMN
BOCIIUTATEILHOM ICATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaskaaHCcKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA W MIPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [E€SITEIBHOCTH MPU CO3JaHHU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOXKJACHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4y, YBaXKUTEIbHOTO
OTHOIIICHHUSI K MHEHHUIO OIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH II€pe.l
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MaMITHUKAM MPUPOMBL,
NOCTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHEe OWOJOTMH, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA L[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu Hapo10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3m0poBOo€  mHUTaHWE, COOJIOJEHWE TUTHEHUYECKUX TpaBUI W HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHAUBHUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30IacCHOr0 MOBEACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymeld mnpodeccud ¢ Peal30BBIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJe KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHHS TIPU PEIMICHWH TMpoOJieM, CBSI3aHHBIX C PalUOHATHHBIM
OPUPOJONOJIb30BAHUEM  (COONIOJIEHHE  TpaBUJl  MOBEACHUA B  MOPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMaxX, OXpaHy BHUJOB,
3KocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHUE MIPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO SKOJOTMYECKOTO MBIIICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTbITa NeSATeNTbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMUA

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECCTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOW KYJIBTYpPhl Kak CpeiCTBa
B3aUMOJICHUCTBUS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTHUM KaK HayKh, OCO3HaHus €€ poJikd B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITUBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PEeCypcHble  MPOOJEeMBbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWMOJOTUYECKUX 3HAHUN B IEIIX
MOBBIIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarommXcs, HOpMHUPYEMOit
P U3y4eHUU OMOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh IMOJTy4YaeMble 3HAHHS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB o
UMEIOIINXCS JaHHBIX C LENbI0 MOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U UCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHAMBUAYAILHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHHMU MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIFOYAIOT: 3HA4YUMBbIE i1 (OPMUPOBAHUS MHPOBO33PEHUS 00YUAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) O0IeHaAyUYHbIE MOHSATUS, OTPAXKAIOIIHNE
[IEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHenu(UKy METOA0B IO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, YHEPrus, SIBIICHUE, MTPOIIeCC,
cUCTeMa, Hay4dyHbIH (pakT, MPUHLUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UCCIIEOBAHNUE, HaO0JII0/ICHHE, U3MEPEHHUE, DKCHEPUMEHT u
IpyTHe);YHUBEpCaIbHbIE yueOHbIe NENCTBUS (mo3HaBaTeNbHbIE,
KOMMYHUKAaTUBHbIC,  PETYJSTHUBHBIC), o0ecreynBarome dbopmupoBaHue

(GYHKIIMOHAIBHOM TPaMOTHOCTH U COLUAIBHOW KOMIETEHIIMM O0YYaroluXcs,
CIOCOOHOCTh O0YYarOIIUXCS HMCIOJIB30BaTh OCBOCHHBIC MEXKIUCIUTIIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCalbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJILHOM MPAKTUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHEro oOIero
oOpazoBanus y oOydaromierocss OyayT cGOpMHpPOBaHBI TO3HABATEIIHHBIC
yYHUBEpCaJbHbIE YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUECOHBIC
NENUCTBHS, PETYISTUBHBIE YHHUBEpCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSITEIbHOCTbD.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUsI IMPOTPAMMBI CPEIHEro O0OIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeHUCTBUSIMMU:

1)0a30Bble JOruvecKue JaeicTBusi:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh IIPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJlacCH(pUKAIMU, 0000IIEeHMS ), PaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpENENIATh LEIN ACATEAbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTATHI AEATEILHOCTH C MOCTABICHHBIMHU LETAMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKABOW MIPUPOJIBIL,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHBHBIC, IIO
AQHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpPpUBAEMbBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

NPUMEHSITh CXEMHO-MO/ICJIbHBIC cpencTBa JUTSt MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYM  pa3HOro  poja,  BBIABICHHBIX B Pa3JIUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepuaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKU MOCTECTBUM € TETbHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30Bble McCIe0BATEIbLCKUE IEHCTBUS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATENILCKON U TPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspenieHus npodsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEPIpeTalni, MPeoOpa3oBaHUIO W MPUMEHEHHUIO B y4eOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh M (GOPMYIUPOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHOM
NESTEBbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOAUTb apryMEHTHI ISl JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNIYYCHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEACSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MNPOOIEMBI U 3a]1a4u, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
ocooOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTEepHETE), aHAIU3UPOBATH



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit MHGOpMaAILUU, HEOOXOIUMON JUIsl BBITIOJIHEHUS y4eOHBIX
3a/1ad4;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IUUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
ouosiornueckoit nHPopmaruu (Cxemsbl, rpaduku, TUarpaMMbl, TaOIUIbI, PUCYHKHU
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Ouosiorndyeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (HU3NYECKHE W
MaTeMaTHYEeCKUe 3HAKM M CUMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TIPeoOpa3oBbIBATh  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
UH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIMU BO BceX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHHU TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS TMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX yYACTHUKOB
JaJiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOadbHBIE CpEICTBa OOIIEHUS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS JIPYTUX JIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTH CBOU BO3PAKCHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAA AeSITeJIbHOCTD:

MMOHUMATh U HUCMOJb30BaTh MPEUMYIECTBA KOMAHIHON U WHIUBUAYAIbHOU
paboTHI MpHU pelIeHUH OMOIOrMYeCKO MpooIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX () OPM B3aUMOACHCTBUS IPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YieHa KOJIJIEKTHBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJAUHUPOBATH JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAadye€CTBO CBOEro BKJIaJa M KaXKJOTN0 yYaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISITH TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1)camoopranuszanms:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TpoOJeM U HX
pelieHus B )KM3HCHHBIX U YY€OHBIX CUTYyAIUSIX;

BBLIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHWM I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JIEMCTBUSX M MOCTYIKAaxX MO OTHOIIEHHUIO K HUBOW MpPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/jaul B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJIbTATOB H
OCHOBAHUM, UCIHOJIb30BATh MPUEMBI peIEKCUM ISl OLIEHKU CHUTYalllH, BbIOOpa
BEPHOT'O PELICHUS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npunsaTHE ce0s U APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKa.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUEHTUPOBAaHBI Ha OOECIeUeHUE
npodpunbHOro  oO0yueHus  oOydaoommxcs  Ouonmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHN HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUIO, UHTEPIIPETAIIMN U TIPE0OPa30BAHUIO 3HAHHM, BUBI JACATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX NMMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenMeTHsie pe3yibTaThl IMPEACTABIEHBI IO
roJiamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPUPOABI W  PEHICHHH TMpoOJeM  palMOHAIBLHOTO
IPUPOJIOIIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOrHny;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIOJIaralmne ONOJIOTMYECKUEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETYJSIUsi, CaMOBOCIIPOU3BEACHUE,
HACJIEJCTBEHHOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE), OHOJOTMYECKUE TEOPUH
(xnetounas teopust T. llIsanna, M. Illnelinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHoctn T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3uss W MPOUCXOXKACHHUS  KYJIbTYpPHBIX  pPAacTCHMid),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTr0  HacienoBaHus [.Menpgens, TrOMOJIOTMYECKUX  PSJOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Basunoga), IIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAYYHOT'O MO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHKE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, J)KUBOTHBIX 1 YEJIOBEKA, CTPOCHUS OPIaHOB U CHUCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJIOBEKa, IMPOLIECCOB KU3ZHEIEATEIbHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTeHHH, )KMBOTHBIX U UEIOBEKa, OMOIOTHYECKUX
npoueccoB: 0OMEHa BellecTB (MeTadoNMn3M), NPEeBpPALICHUSI YHEPTUU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUSA, (OTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, TaMeTroreHe3a, 3MOpHOreHe3a, MOCTIMOPUOHAILHOTOPa3BUTHSI,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOIreHe3a),
B3aMMOJICHCTBUSI T€HOB, T€TEPO3UCA, UICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W HX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpTraHOB y PACTCHHH, >KMBOTHBIX WM 4YEJIOBEKA U WX
(GYHKIHSIMHA, MEXIYy CHUCTEMaMH OpPraHOB W WX (DYHKIHMSAMH, MEXKIY dTalaMu
oOMeHa BEelIeCTB, ATaraMy KJIETOYHOTO MK U KU3HEHHBIX IIUKIOB OPraHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMAaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBIABIATH MPUUYNHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIa0OpaTOpHBIE U TMpPaKTUYeCKue padoThl, COOJIIOIATh
IpaBWIIa MpHU padoTe ¢ yI4eOHBIM U Ta0OpaTOPHBIM 00OPYIOBAHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIUpys Lelb HCCIEAOBAaHUS, aHAIM3UPOBATH IOJYyUYEHHBIE
PE3yNbTATHI U CNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  MPEACTABIATh  IOJYYEHHbIE  pe3yabTaThl HAa  YYCHHUYECKUX

KOH(EPEHITUSX;
YMEHUE OIEHHUBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJ0OBaHUN B
obmactu  OWOJOTMM W MEAUUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIpPaBJICHHOE W3MEHEHHE T'€HOMa M CO3JaHuE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJILCKOr0 XO3SICTBA, MUIIEBON MPOMBIILICHHOCTH, YINIyOsTh MO3HABATEIbHbBIN
UHTEpEeC, HAIIPABJICHHbI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodeccuu u
OpOJOJKEHUE OUOJIOTMYECKOT0 O00pa3oBaHWs B  OpPraHU3ALMIX CPEIHEro
podeCcCUOHATBFHOIO U BBICIIETO 00pa30BaHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buosorus» B 11
K1acce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBl MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTUUYECKUX
npoOJieM 4YelloBEYeCTBa, a TaKXe B PEIICeHUH BOMPOCOB PAlMOHAIBHOTO
IPUPOJIOTIONIH30BaHKS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00I11IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeJeNieHUs] W TOHMMAHWE CYIIHOCTH OCHOBOIOJIArAIONUX OHUOJOTHYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUH
(aBomrorinonHas teopusi Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOIIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX W HampaiieHUaX sBoJironun, B.M. BepHaackoro — o
o6uocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpPruu), rumore3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMU  HAy4HOrO  IIO3HaHWUA,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB M 3KOCUCTEM
(omucanue, M3MepeHue, HabIo/IeHne, IKCIEPUMEHT), CIIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICIATH CYIIECTBCHHBIC TMPU3HAKUA: BHUIOB, OHOTEOIEHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3UPYIONMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O oTOOopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIKYIIMX CHJI ABOJIFOIIMN HAa TEHO(DOH I MOMYIISIINH,
NIPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOWTaHWs, YepelOBaHUS HAIMPaBICHUN
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMU 3BOJIIOIUH,
JOBIDKYIIUMU CUJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENIbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHIOB K cpele OOMTaHMs, a0MOTHYECKUX M OHMOTHUYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HWCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U CpPeAbl OOUTaHUS, CIMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHEHHUS MHOTooOpa3us BHIOB W
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEJIOBEUCCTBA,

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIIATH IPUIMHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHMH ITOJYYCHHBIX PE3YIIhbTaTOB;

YMCHHE BBITIOJIHATh JA0OpPATOPHBIE M TPAKTUYECKHUE padOTHI, COOJIONATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS IEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICNIaTh BHIBOIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIoTHH,
HKOJIOTUM W MEJMIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUH KU3HU, YETOBEKa
U 4YEJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIOCO0aX MPEeqOTBPAICHUS
rIo0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTEHHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUILIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIIEHHOCTH, YTAyOJsATh TMO3HABAaTEIbHBIM HWHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun U MPOAOHKCHHE
OMONOTUYECKOTO 00pa30oBaHUsI B OPraHU3AIUAX CPEAHETO MPOQPECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 Buonorus xak Hayka 1 0 0
2 JKuBbIE cHCTEMBI M X U3ydEHHUE 2 0 0
3 buonorus knetku 2 1 0.5
4 X¥UMH4YECcKasi OpraHu3anus KIeTKN 10 1
5 Crpoenue u GyHKITUU KIECTKH 8 0
5 OOMeH BelecTB U IpeBpallleHHe YHEPTUU B 9 0 1
KJIETKE
7 HaCJ'IeL[CTBeHIjI.aSI uHpopManus u 9 1 0
peanu3zanys e€ B KIeTKe
Kv3HEeHHBIN UK KIETKU 6 1 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKka O HacJIEICTBEHHOCTH U 5 1 05
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 0 1
14 I'enernka yenoBeka 3 1 0.5
15 Cenexuusi opraHu3MoB 4 0 0
16 buoTexHonorus u cuHTeTHYECKast OMOIOTHS 4 1 0
17 PesepBHOE Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

9.5




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Konrponbsie  Hpakruseckue (uu¢pposrIe)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypest
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4 1 0
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs U €€ pe3yabTaThl 14 1 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6 0
4 [IpoucxosxaeHne 1 pa3BUTHE )KU3HA Ha 15 0 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 0
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 1 0.5
C OKpY’Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 1 05
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA 0 0
11 UYenoBek n OKpyKarolas cpeja 0
12 PesepBHOE Bpems 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 6.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3y4yeHusi | obOpa3oBaTebHbIE
padoTsbI padoThI pecypest
1 Buonorus kak KOMITIEKCHAs HayKa U KaK 1 0 0
4acTh COBPEMEHHOTO O0IIIecTBa
JKvBBIE CHCTEMBI B UX CBOMCTBA 1 0 0
YpoBHEBas OpraHU3anys )KUBBIX CHCTEM 1 0 0
4 HcTtopus OTKPBITHS U U3Y4EHUS KIETKU. 1 1 0
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTrueckas padota
5 «3ydeHne MeToI0B KJIIETOYHOH OMOJIOTHH 1 0 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1 1 0
7 MunepanbHbIe BeIECTBa KIETKH, UX 1 0 0
Ouonoruyeckas poiib
OpraHuyeckue BellecTBa KIeTKH — OeKH.
8 JIaGopatopHas pabota «OOHapyx)eHHe 1 0 05
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, K1accupuKanys u GyHKIHH 1 0 0
0enKoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10 0
YTJIEBO/IbI

11 Oprannydeckue BemecTa KIeTKH — 0
JIUTTU B

12 Hyxneunossie kucnorsl. JJHK u PHK. 0
Crpoenue u pynkuuu ATO. [Ipyrue

13 0
Hykseozunrpudocedarsr (HTD)

14 CexBenupoBanue [JHK. Metonapt 0
T€HOMUKH, TPAHCKPUIITOMHKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYpHOM OHOJIOTHH 0

16 Tunsl knetok. [IpokapuoTnueckas KieTka 0
CtpoeHune s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «M3ydueHne cBOMCTB 0
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIH anmapaT KIeTKH 0
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «M3yueHue 05
JBUKEHUS LIUTOTUIa3Mbl B PACTUTEIIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
paborta «VccnenoBanue mia3Moin3a u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KJIETKaX»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s71pa 0
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlabopaTopHas padora 0.5

<<I/I3y‘-IeHI/IC CTPOCHUA KIICTOK PAa3JIMYHBIX




OpPraHU3MOB»

ACCUMWISIIAS ¥ TUCCUMUJISIIIASL — JIBE
CTOpOHBI MeTaboau3Ma. Turbr oOMeHa
Beniects. JlaboparopHas pabora

24 «M3ydyeHne KaTaIuTUYECKOM aKTUBHOCTU 0
(hepMeHTOB (Ha IPUMEPE aMHJIa3bl WU
KaTaJiasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTouHOTO MeTabonu3ma. JlabopaTopHas
25 pabota «3ydyenue pepMeHTAaTUBHOTO 0.5
pacIierieHusl MepoKCHaIa BOIOPOia B
PaCTHTEIHHBIX U )KHBOTHBIX KJIETKAX)
26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI 0
27 ABTOTpOGHBII THIT 0OMEHa BEIIECTB 0
28 ®doTocuHTE3 0
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHHe mpo1ieccoB GOTOCHHTE3a U 0
XEMOCHHTE3a»
Anas’poOHbIe Opranu3Mbl. Bujsl OposkeHus.
30 Jlaboparopnas pabota «CpaBHEHHE 0
MPOLIECCOB OPOIKEHUS U IBIXaHUS
31 AdpoOHBIE OpraHU3Mbl. JTaIbI 0
HHEPreTHYeCKOro oOMeHa
DHeprus MeMOpaHHOTO TpaiueHTa
32 npoToHoB. Cunte3 AT®: paboTa 0
npoToHHOU AT®-cuHTa3bI
33 Peakuuu MatpuyHOro cuHTE3a 0
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 0




35 Tpaucnsus u e€ dTanbl 0

36 Konnposanne amuHokucior. Pois 0
pubocom B OnocuHTE3e OenKa

37 Opranuzanus reiomMa y IpoKapuoT 1 0
9YKapHOT

38 MoJteKyIIsSIpHbIC MEXaHH3MBbI SKCIIPECCHH 0
T'CHOB Y YKapHOT
Bupycbl — BHeEKIIeTOUHBIC ()OPMBI KU3HU U

39 oOnuraTHBIe Tapa3uThl. [IpakTudeckas 0
pabota «Co3iaHre MoJIeNI BUPYCa

40 Bupycubie 3a0051€BaHUS YeIOBEKa, 0
KUBOTHBIX, PACTCHUN

41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE 0

42 Kv3HEeHHBI UK KIETKU 0

43 Martpuunsiii cuate3 JJTHK 0
Xpomocowmsl. JlabopaTtopHas padora

44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernapaTax»

45 JleneHue KICTKH — MHTO3 0
Tuns! knetok. KapuokuHes U IUTOKUHES.

46 JlabopaTtopHas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOTIpEnapaTax)»

47 Perynsuus ;kM3HEHHOTO LIMKIIA KIETOK 0

48 Opranusm Kak eIMHOE LIETI0e

49 Txanu pacrenuil. Jlaboparopnas pabota 05

«M3ydyeHne TkaHEeH paCTCHUIN




Tkauu )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
YKUBOTHBIX)»
Opransl. CucreMsl opraHos. JlaboparopHast

51 paboTa «M3y4yeHue opraHoB BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tenna opraHu3MoB 0

53 JIBI>KEHUE OPTaHU3MOB 0

54 [MuTanne opraHu3MoB 0

55 [Tutanue MO3BOHOYHBIX KHBOTHBIX. 0
[MumeBapuTenbHAas CHCTEMA YEIOBEKa

56 JlbIxaHuE OpraHu3MOB 0

57 JIpIXaHne T03BOHOYHBIX )KHBOTHBIX U 0
9eJoBeKa

58 TpaHcHOpT BENIECTB y OPraHU3MOB 0

59 KpoBeHocHas cucTeMa mo3BOHOYHBIX 0
’KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3sMoB 0

61 3amura y OpraHu3MoB 0

62 NMMmyHHas cuctema yenoBeka 0

63 Pa3apakumMocTh U perynsus y 0
OpraHu3MOB

64 ['yMopanbHas perymnsnus 1 SHIOKPHHHAsI 0
CHCTeMa )KUBOTHBIX U YeJIOBEKa

65 @DopMBl pa3MHOKEHHUS OPraHU3MOB 0

66 [TonoBoe pazMHOXKEHHE 0

67 Meiio3




68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJIeToK. JlabopatopHast paborta
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

71

Poctu Pa3BUTUC )KMBOTHBIX.
JlabopaTtopHas pabota «BrIsiBIeHHe
MPU3HAKOB CXOJCTBA 32O IbIIICH
ITO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH.
JlabopaTtopHnas pabota «CTpoeHuEe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Ifl CTaHOBJICHUSA U Pa3BUTHA
T'CHCTUKH KaK HaAYKH

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI T€HETHUKH.
JlaGopaTtopHnas padota «JIlpo3odriia kak
00BEKT FeHETUYCCKUX HUCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUSA
IpU3HAKOB. MoHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOITMOPUHOTO
CKpelIBaHus y Apo30¢uist"

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCUIMBAaHUA

77

Ananusupyrouiee ckpeniuBanue. Hernomnnoe




AOMHUHHPOBAHUC

JuruOpuaHOe CKpeIuBaHueE.
[Ipaktuyeckas padora «M3yuenue

78 1 0 0.5
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS
y IPO30(HITBDY
[{uToIOTHYECKHE OCHOBBI TUTHOPHTHOTO
79 1 0 0
CKPEIIUBAHUS
80 CuerieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1 0 0
81 XPpOMOCOMHASI TEOPHSI HACIIEACTBEHHOCTH 1 0 0
82 I'enernka mosa 1 0 0
83 I'eHOTHT KaK [EJIOCTHAS CHCTEMa 1 0 0
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS 1 0 0
pacTeHuii, )KUBOTHBIX U YEIOBEKA
85 MN3MeHYnBOCTh MpU3HAKOB. Bribl 1 0 0
W3MEHYHBOCTH
86 MoaudukanroHHas K3MEHUYNBOCTh 1 0 0
BapuanimoHHBI# psii M BapUAIIMOHHAS
kpuBas. JlaboparopHas paboTa
87 «HccnenoBanue 3akOHOMEPHOCTEH 1 0 0.5
MOIM(UKAITUOHHON H3MEHUUBOCTH. '
[TocTpoeHune BaprHallmOHHOTO Psizia U
BapUallMOHHON KPUBON»
a8 I'enoTunuyeckast K3MEHYUBOCTb. 1 0 0
KoMOuHaTHBHas H3MEHYUBOCTH
MyrainmoHHast '3MEHYUBOCTb.
89 [IpakTuyeckas padora «MyTtanuu y 1 0 0

Ipo30¢uIIb! (Ha TOTOBBIX
MUKpOIIpenaparax)»




3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.

90 0
DONUTeHeTHKA U SITUTCHOMUKA

01 I'eneruka yenoseka. [IpakTudeckas padbora 05
«CocraBieHUe U aHATU3 POI0CIOBHOI) '

92 MeToapl METUIIMHCKOM T€HETUKH 0
3HaueHNe MEUIIMHCKON TCHETHKH B

93 MIPEIOTBPAIICHUH U JICYCHUN TeHETUICCKUX 0
3a00JIeBaHM YelloBeKa
OCHOBHBIC TIOHSATHS CEJICKIIHH.

94 JlabopaTtopHnas paborta «3y4yenne copToB 05
KYJIBTYPHBIX PACTCHUU W TIOPOJT JJOMAITHIX
KUBOTHBIX)»
MeTomp! ceneKIIMOHHON PabOTHI.

95 JlaGopaTtopHnast pabota «/3ydeHrue MeTo10B 0.5
CEJIEKIIMU PACTCHUIN
JIOCTI>KEHMS CeJIEKIUMU PACTEHU U

96 KUBOTHBIX. [IpakTHueckas padbota 0
«IIpuBHUBKa pacTeHU»

97 CoxpaHenue, U3y4eHHE U UCTIOJIb30BaHUE 0
TeHETUUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npou3Bo/icTBa. [IpakTnueckas pabora 0
«3yueHne 00bEKTOB OMOTEXHOIOTHUIY

99 OcHoBHBIE HaMpPaBIEHUS CHHTETUYECKOU 0
Ouonorun

100 XpOMOCOMHasl U TEHHAs1 HHXEHEPUs 0

101 MeuinuHcKkre OMOTEXHOIOT I

102 PesepsHbiii ypok. I[loBTOpeHue, 0




000011IeHNe, CUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

9.5




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypeE!
1 OBomonmonHas teopust Y. /lapsuna 1 0 0
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1 1 0
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1 0 0
U UCKYCCTBEHHBIN 0TOOP
4 PopMHUpPOBAHNE CHHTETUYECKOW TEOPHUH 1 0 0
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1 0 0
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1 1 0
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 0 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1 0 0
9 D¢ ekt ocHoBarens. dpdexr 1 0 0
OYTBUIOYHOTO TOPJIBILIKA
10 Murpauyu. M30m0uu nonyssuui: 1 0 0
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaINpaBIAIOMIUN 1 0 0
(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUS S3BOJIFOIUN

23 OO0mue 3aKOHOMEPHOCTH BOJTFOIHH 0

24 AnantuBHas paauanys. HepaBHOMEpHOCTD 0
TEMIIOB SBOJIIOIMH

o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS 0
KU3HU Ha 3emiie

26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN 0
KHUIHU

97 OCHOBHBIE ATAITl HEOPTAHUYECKOM 0
ABOJTIOIIUHT

28 I'umore3sl 3apoKICHUS )KU3HA

29 Hcropus 3emin 1 MeTOABI €€ N3YUCHHUS. 0

30 HauanpHbie 3Tansl opraHuyecKoit 0
ABOJTIOIIUHT

31 DBOJIIOIHS DYKApHUOT 0
OCHOBHBIE ATAITbI YBOJIOIUH

39 pactutensHoro Mupa. [IpakTrueckas 05
pabota «M3yyeHue ocoOeHHOCTEH '
CTPOCHHUS PACTCHUI Pa3HBIX OTACIOBY»

33 OCHOBHBIE ATaITbI ABOJIOIH KHBOTHOTO 0
MUpa
DBoIOIMS )KUBOTHBIX. [IpakTHyeckas

34 pabota «M3ydueHue ocoOeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)

35 PazButue xu3Hu Ha 3eMIie Mo paM U 0
nepuoaam

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKHE 0

KPHU3UCHI ITPOLIIIOTO




CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, €r0

37 1 0 0
0COOEHHOCTH
CoBpeMeHHas cucTeMa OPraHmYECKOTO

38 1 0 0
MIPOIILIOTO
OCHOBHBIC CUCTEMATUYCCKUE TPYIIIIBI

39 1 0 0
OpPraHU3MOB

40 AHTPOTIONOTHS — HayKa O YeJIOBEKe 1 0 0
Pa3Butne npeacrasieHui 0

41 P 1 0 0
MIPOUCXOXKICHUH YeJIOBEKA
MecTo gyestoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHas

42 pabora «M3ydueHne ocodbeHHOCTEH 1 0 0.5
CTPOCHUS CKeJIeTa YeJIOBeKa, CBA3aHHBIX C
MIPSMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a 1 0 0

44 CooTHoIIEeHNE OUOJIOTHYECKUX U 1 0 0
COIIMAJILHBIX (PaKTOPOB B aHTPOTIOI'CHE3E

45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a 1 0 0

46 [TameoreneTrka u majaeoreHOMUKa 1 0 0

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA 1 0 0

48 UYenoBeueckue pachl. 1 0 0
MeXIUCIUILUTHHAPHBIE METOIbI

49 P 1 0 0
aAHTPOTIOJIOTUHI

50 3apoKIEHUE U Pa3BUTHE DKOJOTUU 1 0 0
Merto st skonorun. Jlaboparopuas padota

51 «M3ydyeHne MeToI0B SKOJIOTUYECKUX 1 0 0.5

HUCCIIEJOBAHUN




3HaueHne YKOJIOTMYESCKUX 3HAHUN I

52 1 0 0
YeloBeKa

53 Okonorndeckue HaKTopsl 1 0 0
AbuoTtnueckue pakropsl. CBET Kak

54 akosiorndeckuii hakrop. JlaboparopHas 1 0 05
pabora «BbisiBeHue nprucnocooieHnit '
OPTaHW3MOB K BIIHSIHUIO CBETa)»
Abuotnueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0 0.5
MIPUCIIOCOOJICHUI OPraHU3MOB K BITUSHHIO
TEMIIEPATYPhI»
AbGunoTtudeckue hakTopsl. BiaxxHOCTH Kak

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

57 Cpenpl 0OuTaHUs OPraHU3MOB 1 0 0

58 buonorudeckue puTMbl 1 0 0

59 JKuznennsie GopMbI OpraHU3MOB 1 0 0

60 buotndeckue GpakTops 1 0 0
3HaueHne OMOTUYECKUX B3aUMOIEUCTBHI

61 JUIS CYILIECTBOBAHUSI OPraHU3MOB B cpejie 1 0 0
obuTtaHus

62 DKOJOTUYECKHE XapaKTePUCTUKI 1 0 0
MOMYJISIITUI
OcHOBHBIE TIOKA3aTENN MOMYJISIIHN:

63 YUCJIEHHOCTb, IJIOTHOCTbh, BO3PACTHAA U 1 0 0

M0JIOBAs CTPYKTYpa




OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIAN

65 DKoJIOTUYECKast CTPYKTYpPa OIS IHH

66 JlnHaMuKa TOMYJISINAN U €€ PeryIsus

67 KpuBbIie pocTa YMCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBaHHS
DKOJIOTHYECKAs HUIIIA BAA.

68 JlaboparopHas padota «IIpucrnocoOnenus
CEMSTH PaCTEeHUH K pacCEICHUIO)»

69 Bun xak cucrema momyssui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKoCHCTeMa KaK OTKPBITasi CUCTEMA

73 KpyroBopoT BemiecTB U MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIH IKOCHCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOI1ecTB — CYKIIECCUH

7 [TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMBbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThHIHB

79 AHTpPOIIOTE€HHBIE YKOCUCTEMBI

80 YpO03KOCHCTEMBI.

81 3aKOHOMEPHOCTH (POPMUPOBAHUS




OCHOBHBIX B3aMMO/JICHCTBUI OPTaHU3MOB B
3KOCHCTEMAX

MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,

82 OpraHu3MEHHOM, TOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocgepa — oburennanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BemiecTs u
OMOreOXMMHUYECKHUE IUKITBI

87 3oHaNBHOCTH OMOcdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcroiunBocTh OMOChepsI

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUUHBI

90 Bo3sneiicTBue uenoBeka Ha 6nochepy

o1 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
paCTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npupoiblt

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO
Pa3BUTHS YEIOBEUYECTBA U TIPUPO,IBI
ParmonanbHO€ MPUPOIOIOIB30BaHUE U

94 COXpaHeHHEe OHOJIOTUYECKOTO
paszHooOpasus 3emiu

95 O606m1eHne no Teme «MHUKPOIBOIIOLUS U

€€ pe3yabTaTb»




O606menne no Teme «Makpo3BOJIOLHS U

96 R 1 0
e€ pe3ysbTaTh»

97 O606menne o Teme «IIpoucxoxaeHue u 1 0
pa3BUTHE )KU3HU HA 3eMIIe)»

98 O6o06menue o reme «IIpoucxoxaeHue 1 0
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01menue 1Mo Teme «IKOJIOTHST — HayKa O 1 1
B3aMMOOTHOIICHUSIX OPTaHH3MOB)

100 O6006mmenue mo Teme «OpraHu3Mbl U cpeia 1 0
oOUTaHUS

101 O6o6meH1fe o TeMe «DKOJIOTUS BUIOB U 1 0
TTOTTYJISITTHI

102 O606menue mo teme «brocdepa — 1 0
r1106aabHas IKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10
- 102 6.5

I[TPOTPAMME







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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyomioB A.M. u npyrue;
noa penakiueit [Taceunuka B.B., AkimonepHoe o0miectBo «3narenbeTBo
«IIpocsemenue»

* buonorus, 11 knacc/ Aradponona 1U.b., Cusornazos B.U., Ob6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00I1IECTBO

«HS,ZI&TGJILCTBO ((HpOCBGIIICHI/Ie»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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