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COJIEP)KAHME OBYUYEHM !

10 KJIACC

Tema 1. buoJsiorusi kak Hayka

CoBpemeHHass OHOJOTHA — KOMIUIGKCHAas Hayka. KpaTkas ucrtopus pa3BUTHA OHOJIOTHH.
buonoruueckue Hayku U u3ydaemble UMH pobsieMbl. DyHaaMeHTanbHbIe, MPUKIAIHBIE U TIOUCKOBBIE
Hay4yHbI€ UCCIIEJOBaHUs B OMOJIOTHH.

3HaueHue O6uonoruu B (GOPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAyYHOH KapTHHBI MUDA.
[Ipodeccun, cBsa3aHHble ¢ Ouojoruei. 3HaYeHHE OMOJOTMMB MPAKTHYECKOH JESTEIHHOCTH
YyeJloBeKa: MEIUIMHE, CeIbCKOM XO03SHUCTBE, MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JeMoncTpanuu

[Toptpersr: Apucrorens, Teodpact, K. Jlunneir, X.b. Jlamapk, Y. J[lapsun,Y. [apsei,
I’ Meunnens, B.WM. Bepnanckuii, W.II. IlaBaoB, W.M. Meunuko, H.U. Basunos, H.B.
Tumodeer-Peconckuii, [Ix. Yorcon, ®@. Kpuk, /I.K. benses.

Tabmuiet u cxeMbl: «CBsi3b OMONIOTUU C IPYTUMH HayKaMny, «Crucrema OMOTOTHUECKUX HAYKY.

Tema 2. ’KuBble cucTeMbl U UX U3yUeHHE

Kupbie cucTteMbl Kak TpeAMeT u3ydeHus Ouosioruu. CBOMCTBA >KMBBIX CHUCTEM: €IWHCTBO
XUMUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CI0KHOCTh U YHOPSIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOPTraHU3ALMSA, CAMOBOCIIPOU3BEICHHUE, PA3APAKUMOCTb, H3MEHUYMBOCTb, POCT H
pa3BUTHE.

YpoBHM  OpraHu3aluyd  KUBBIX  CHCTEM:  MOJIEKYJSPHBIA,  KJIETOYHBIM,  TKaHEBBIM,
OpraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, 3KOCHCTEMHBIH (OMOTeOlIEHOTHYECKHIi), OMOCQEpPHBIA.
[Ipomeccel, mpoucxomsanyie B XKUBBIX cucTeMax. OCHOBHBIC MPU3HAKHU XKHBOTrO. JKu3Hb Kak (opma
cyliecTBoBaHUs MaTtepuu. Hayku, nzydaroniue >kMBble CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aLUH.

N3yuenue >xuBbIX cucteM. Mertoasl Ouosorunueckoi Hayku. HaOmropenue, wusmepeHwue,
JKCIIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. [loHsaTtre o 3aBUCHMONM M HE3aBUCUMOW NEPEMEHHOU.
[InmanupoBanue skcnepuMenTa. [loctaHoBka u nposepka runore3. HyneBas runoresa. Ilonstue
BHIOODKM U €€ JOCTOBEpHOCTh. Pa3zbpoc B Ouonormueckux AaHHbIX. OIEeHKa JOCTOBEPHOCTU
MOJTYYECHHBIX  pe3yabTaToOB. [IpUuMHBI UCKaXeHUs  pe3ynbTaTOB  dKcrepuMmeHTa. [loHsTue
CTaTUCTUYECKOIO TECTA.

JeMoHcTpannun

Tabmuiel u cxembl: «OCHOBHBIE NMPU3HAKH KU3HU», «BHOIOTHYECKUE CHCTEMBI»,

«CBolicTBa KUBOW MaTepun», «YPOBHU OpraHU3ALMH KUBOW HPUPOAbD», «CTpoeHuEe MKUBOTHOMN
KIeTkn», «TkaHu XKUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «buoreoreHosy,
«buocdepay, «MeToabl U3ydeHUs )KUBON TPUPOIBIY.

1 . .
ConeprkaHue MporpaMMBl, BBIIETICHHOE KYPCU80M, HE BXOJUT B TPOBEPKY TOCYIaPCTBEHHON HTOTOBO
artecranuu (I'A).
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ObopynoBanue: 1abopaTropHOe 000PYAOBaHUE JJIS MPOBEACHUS HAOIIOCHUN, N3MEPECHUH,
IKCIEPUMEHTOB.

[IpakTudeckas pabora

«Hcmionp3oBanue Pa3IMYHbIX MCTOAOB IIPHU U3YUCHUHU JKUBLIX CUCTCM».

Tema 3. buoJiorusi Ki1eTKu

Kretka — cTpyKTypHO-(YHKIIMOHANIbHASL SIMHUIIA KUBOTO. VICTOPHUS OTKPBITUS KICTKH. PabOThI
P. T'yka, A. JleBenryka. Kierounas rteopusi (T. IlIBann, M. Ilnetinen, P. BupxoB). OcHOBHbIC
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHH.

Metoapl  MOJNEKYISpHOM W KJIETOYHOW  OMOJOTMH: MHUKPOCKOIHUSA, Xpomarorpadus,
anekTpodope3,  METOJ ~ MEUYeHbIX  aToMoB,  jaudpdepeHuuanbHOe  HEeHTpUdyrupoBaHue,
KYJIbTUBHUPOBaHUE KIETOK. M3yueHue ¢huxcuposanuvix Kiemox. IJICKTPOHHAS MHKPOCKOIUS.
Kongokanvnasa mukpockonus. Bumanvhoe (npustcuznennoe) uzyuenue Kiemox.

JlemoHCcTpanuu
[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K.M. Bbap. TaGmuisr
u cxembl: «CBETOBOIl ~ MHKPOCKOID», «DJIEKTPOHHBII MHUKPOCKOID»,
«HcTopust pa3BUTHS METOA0B MUKPOCKOITUI.
Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOINpenaparhbl pacTUTENbHBIX,

KUBOTHBIX U OAKTEPHATBHBIX KIECTOK.

[IpakTuyeckas pabora

«M3ydeHre  METOJIOB  KJIETOYHOM  Oumosoruu  (xpomarorpadus, aneKkTpodopes,
muddepennmanbHoe nenTpudyrupoanue, [1LIP)».

Tema 4. XuMu4yeckasi opraHu3anus KJIeTKU

XUMHUYECKUIM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOIJIEMEHThl. Bosa u e€ posib Kak
pacTBOpUTENISA, pEareHTa, y4yacTUE B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPEryiasuuu. MuHepaiabHbIe
BEIIIECTBA KJICTKH, UX OMOJIoTHYeCcKast posib. POb KATHOHOB ¥ aHHOHOB B KIIETKE.

Oprannueckue BeUlecTBa KIETKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN COCTaB
O0cenkoB. CTpykTypel OenkoBOl Moiekynbl. [lepBuduHas cTpykTypa Oenka, TENTHIHAS CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUUHAs CTPYKTYpHI. [leHaTypanus. CpoiictBa 6enkoB. Knaccudukarus
6enkoB. buonornueckue GyHkuu 6€nKoB. /lpuonul.

VYrneBoabl. MoHOcaxapuabl, AWCAaXapuJibl, OJUrocaxapuabl U monucaxapuabl. OOmwMii mnaH
CTPOCHUSI ¥ PU3UKO-XUMHUYECKHE CBOMCTBA YIJIEBOIOB. bronornueckue pyHKIIUN yTIE€BOIOB.

Jlumunel. T'uapodunbHO-TUApOdOOHBIE cBoiicTBa. Knaccudukanus munuaos. Tpuriuiepusl,

dbochomunuapl, BOCKH, CTepouasl. buomornueckue ¢yHkiuu naunuaos. Oomue CBONCTBA
OMOJOTHYECKHUX MeMOpaH — TEKY4YeCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennosbie kucnorsl. JIHK u PHK. Crpoenne HyknemHoBbIX KHcinoT. Hykimeoruusl.
[punnun KOMILIEMEHTAapPHOCTH. [IpaBuio Yapradaoa. Crpykrypa JIHK —
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nBoMHas ciiupaib. Mecronaxoxaenue u ononorndeckue ¢pynkiuu JJHK. Buast PHK. ®ynkiun PHK
B KJIETKE.

Crpoenue monekynsl AT®. Maxkpospruueckue cBsizu B mojiekyiae AT®. buonoruueckue
byHKIUA ATO. BoccranoBnennbie MEPEHOCUHUKH, ux byHKIMH B KIeTKe. /[[pyeue
nyxneozuompugocgamor (HT®). CexenupoBanue JHK. Memoowr eenomuku, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas Owuonorusi: OWOXMMHYECKME H OWMO(PHU3MUECKHE WCCIECAOBAaHUS COCTaBa W
MPOCTPAHCTBEHHOM CTPYKTYpHI OuOMoIeKyn. Modenuposanue cmpykmypul u QyHKYull OUOMONEKYT U
ux xKomniekcos. Komnvromepuoiii ouzaiin u opeanuyeckuil cunmes OUOMONEKYI U UX HENPUPOOHBIX
aHA0208.

JeMoncTpanuu

[Toptpetsr: JI. [lonunr, Jx. Yorcon, ®@. Kpuxk, M. Yunkunc, P. ®panknun,®. Caurep, C.
[Ipy3unep. B

Juarpammsl: «PacnpenesieHue XUMUYECKUX DJIEMEHTOB B HEXUBOH IIPUPOACH,
«Pacnipenenenue XuMUYECKHX 3JIEMEHTOB B )KUBOW IPUPOJIEN.

Tabmuuprt u  cxembl:  «llepuogunyeckas TabnuIa  XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJbl BOJABI», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHHE MOJEKYIbI OelKa,
«CTpyKTYypbl O€nKOBOH MOJNEKYNIbl», «CTpOE€HHE MOJEKYd YIrIIeBOAOB», «CTpOCHHE MOJEKYI
aunuaoBy», «HykinenHoBbie KUCTOTHIY, «CTpoeHne MOIeKybl ATO.

O6opyoBaHKE: XUMHUYECKas [TOCYAa U 000py10BaHHE.

JlaboparopHas pabora  «OOHapyXCHHE OCIIKOB C TMOMOIIBI0  KAa4eCTBEHHBIX
peaKkun».
JlaGoparopHas pabora  «MccnenoBanue HYKJICHHOBBIX KHCJIOT,  BBIICJICHHBIX

N3 KJICTOK pPAa3JIMYHBIX OPTraHU3MOB).

Tema 5. CTpoenne n QyHKIUM KJIETKH

Tunbl KneTok: sykapuoTudeckas M mpokapuotuyeckas. CTpPyKTypHO- (QYHKLIHOHAIbHbIE
00pa3oBaHus KJIETKH.

Crpoenune npokapuoTHueckoi kieTku. Kierounas crenka Oaxtepuil u apxei. OcoOeHHOCTH
CTpPOCHHUsI TeTePOTPOPHONU M aBTOTPO(PHONM MPOKAPUOTUUECKUX KJIETOK. MecTo M poib MPOKAPUOT B
OMoIIeHO3aX.

CrpoeHne M (QYHKIMOHUPOBAHUE OHYyKapuoTH4YecKoW kierku. [lnazmaTuueckas meMOpaHa
(mnasmanemma).  CTpykTypa  IuUla3MaTH4eckoil — MeMmOpaHbl.  TpaHcmopT — BelIecTB  4epes
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbBIM (nauddysus, oOnery€éHHas auddys3us), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lonynponuniaemocts MeMOpanbl. Pabota HaTpwHii-
KaJIMEeBOr0 Hacoca. DHJOLUNUTO3: MUHOIMUTO3, (paronnutos3. Dx3o1uTo3. Kierounas crenka. CTpykTypa u
(GYHKLINU KIETOUYHOW CTEHKH pacTeHuil, rpuboB.

Huronnazma. Iluto3omb. I[lutockener. JIBwkeHue 1uTorUIasMbl. OpraHougbl KIIETKH.
OnHomeMOpaHHbIE OpraHoujbl KiIeTKd: sHpomiazmarudeckas cerb (DIIC), ammapat [onbmxw,
JIN30COMBI, ux CTpOCHHE u (GYHKIMH. B3aumocBss3b
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OIHOMEMOpaHHBIX OpraHoufoB KieTku. CTpoeHue TpaHyJIsIpPHOTO peTuKyinyma. Mexanusm
nHanpasnenus denxos ¢ JIIC. CuHTe3 pacTBOpUMBIX OeskoB. CHHTE3 KIIETOUYHBIX MeMOpaH. I 'magkuii
(arpaHyNsSIpHBIN) JHAOIUIA3MATHYECKUN peTukynyM. CekpetopHas QyHKus ammapara [ oibmIKu.
Mooudghuxayus 6enxos 6 annapame I onvoocu. Copmupoexa benxos ¢ annapame I onvoxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyomnu pacturenbHbIX KieTok. Kiierounsnii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHOWIbBl  KJIETKH: MUTOXOHIPHH, IJIAcTHIbl.  [Ipoucxooicoenue
mumoxonoputi u niacmuo. Cumbuoecernes (K.C. Mepeosickosckuil, JI. Mapeynuc).Ctpoenne u GyHKIHHA
MUTOXOHJIpHA ¥ TutacTui. llepBUYyHBIC, BTOPUYHBIC U CIOKHBIC IUTACTUIBI (POTOCHHTE3UPYIOIIUX
3yKapuoT. XJIOPOIIACThI, XPOMOILIACTHI, IEHKOIUIACTHI BHICIIUX PACTCHUI.

HememOpanubie opranouapl kietkun CTpoeHne U (GYHKIIUU HEMEMOpPaHHBIX OPTaHOUIOB KIICTKH.
Pubocomsl. Ilpomescymounvie guramenmol. MuxpoduinaMeHTbl. AKmuHosbie MuKpoguiamernmuyl.
MplleyHble KICTKU. AKMuHo8ble KOMNOHEHMbl HeMblueyHblX Kiemok. MukpoTpybouku. Kierounsrit
neHTp. CTpoeHne U JABIKEHUE KI'YTHKOB U pecHUYeK. MUKpOTpyOOukH HUTOMIAa3Mbl. LleHTpros.
benxu, accoyuuposannvle ¢ mukpoguramenmamu u muxpompybouxamu. Momopmvie 6eaxu.

SAnpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIIIKH, X CTpoeHue U QpyHKUUU. S aepHblil
OenkoBbIi  MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B HHTep(ha3HOM  sijpe.
Oyxpomamun u cemepoxpomamun. beiaku XpoMaTHHA — THCTOHBL JJuHamuka s0epHOU 00010YKU 8
mumose. HoepHulti mpancnopm.

Krnerounsie BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK IYKApUOT (PacTUTEIbHOMH,
KUBOTHOMU, TPHOHON).

JlemoHCTpanuu

[Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabnuis! u cxeMbl: «CTpoeHHE YYKAPUOTUUYECKON KIIeTKI», «CTpOeHHE KUBOTHONKICTKIY,
«CTpoeHHEe pacTUTEIBHON KIeTKH», «CTpOSHUE MUTOXOHIPHIY, «Sapo»,

«CTpoeHHEe TPOKAPUOTHIECKOHN KIICTKI.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOTpenaparhbl pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MHKPOTIPEIIapaThl 0aKTepUATBHBIX KIIETOK.

JlaGoparopHas pabota «/3yueHue CTpoeHuUs KIETOK pa3uYHbIX OpraHu3MoBy. [IpakTudeckas

pabora «M3yueHue CBONCTB KJIETOYHOU MEMOpaHBI.

Ha6opaTopHa;1 pa60Ta «HccnegoBanue ImjiasMoJIm3a u JACTIIIa3MOJIN3aB
PACTUTCIIBHBIX KICTKAX».

IIpakTHyeckas pa60Ta ((I/IBYLIGHI/IG JABVKCHUA OUTOIIIIa3MBbI B PAaCTUTCIIBHBIX
KJIICTKax».

Tema 6. O0MeH BellecTB U MpeBpallieHHe YHEPTUH B KJIeTKe

AccuMUISIIMS M JUCCUMWJIALUMS — JBE€ CTOPOHBI MeTabonu3ma. Tumbel OOMEHa BelEeCTB:
aBTOTPOQHBIH U TeTepoTpPO(dHBINA. YyacTHe KHUCIOpOAa B OOMEHHBIX Ipolieccax. DHEPreTUYecKoe
oOecrieyeHne kieTku: npespaiieHue AT® B oOMeHHBIX mporeccax. PepMeHTaTUBHBIA XapakTep
peakuuin KIJIETOYHOTO MeTa0oIn3Ma.
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depMeHTHI, UX CTPOCHHE, CBOMCTBA W MexaHu3M AcicTBusA. Kodepmentsl. OTauuus (GepMEHTOB OT
HEOPraHMYECKUX KaTalln3aTopoB. benku-akTuBaTOphl U OENKU- MHIMOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(epMEHTATUBHBIX PEaKIMi OT Pa3IUYHBIX (DaKTOPOB.

[lepBHUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIUU OKCULEHHDLUL
@pomocunmes y bakmepui. Ceemocobuparowjue nueMeHmsl U RUMeHmol peakyuoHno2o yenmpa. Poib
XJIOPOIIaCcTOB B Tporecce ¢poTocuHTe3a. CeroBas u TeMHOBas ¢a3bl. Pomoodvixanue, Cs., Cy. u CAM-
munvt pomocurnmesa. IIpoaykTUBHOCTH (pOTOCHHTE3a. BrnusiHue pa3nuyHbix (akTOpoB Ha CKOPOCTH
dorocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUPHUITUPYIONINEC OaKTEpHH,
xKene300aKkTepun, cepobdakTepun, BOAOPOJHbIE OaKTeprun. 3HaYCHHE XEMOCHHTE3a.

AnaspoOHble opraHu3mbl. Bunel OposkeHus. I[IpogykTel Opo’keHHSI M HUX HCIOJIb30BaHUE
4yeJIoBeKOM. AHa3pPOOHBIE MUKPOOPTaHU3MbI KaK 0OBEKThl OMOTEXHOJIOTHH U BO30OYIUTENH OOJIe3HEH.

AdpoOHBIE OpraHU3MBI. JTalbl SHEPreTUIeckoro oomena. [loaroroBuTeNnbHEIN 3Tam. [ mukonms3
— OECKHCIIOPOIHOE PACIICTIIICHUE IIIFOKO3BI.

buonorudeckoe OKHCICHHE, WU KIETOYHOE JbIXxaHue. Poib MUTOXOHJIpPHIA B Mpolleccax
Ouonoruueckoro okucienus. Luknudyeckue peakunu. OxucnurensHoe GochopuiarpoBanue. Iuepaus
Membpannoco  epaduenma npomonog. Cummes ATD: paboma npomounou ATD-cunmasol.
[IpeumymectBa a’spoOHOro myTH OOMEHa BEIIeCTB TMepea  aHadpoOHBIM. DPPEKTUBHOCTD
YHEPTeTHYECKOro 0OMEHa.

JeMoHcTpanuu

[TopTpeTsr: Jx. [Tpuctiu, K.A. Tumupsizes, C. H. Bunorpanckuii,B.
A. Dwurenerapar, [1. Murtuenn, I'.A. 3aBap3uH.

Tabmuier u cxembl: «PoToCHHTE3Y», «IHEpreTudyeckuii ooMen», «buocuHTe3demKa,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM  MHKpPOCKOII, o0opyoBaHue JUIsL  TIPUTOTOBIICHUS
IMOCTOAHHBIX U BDEMCHHBIX MUKPOIIPCIIAPATOB.
JlaGopatopHas  paGora «M3yueHme  KaTaIMTHYECKON aKTHUBHOCTH  (hE€pPMEHTOB

(Ha mpuMepe aMHJIa3bl WK KaTajaas3bl)y.
JlaGoparopHas pabota «3yueHne (pepMEeHTaTUBHOTO pacllerIeH s IEPOKCUAABOAOPOAA B
pPACTUTENbHBIX U )KUBOTHBIX KIETKAX).
JlaGoparopHas paboTta «CpaBHEHHE MPOLIECCOB POTOCHHTE3A U XeMOCHHTe3ay.JlabopaTopHas
pabora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U JTBIXaHUSI.

Tema 7. Hacaeacreennasi nuHgopmanus U peanu3anus eé B KJIeTKe
Peakuuu wmatpuyHoro cuHtes3a. I[IpuHUWI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanusanus HacneACTBeHHONW uHGopManuu. ['eHeTHYecKHil KoJa, €ero CBOMCTBa.

Tpanckpunuusa — wmarpuunbiii cuHtre3 PHK. IlpuHnmnel TpaHCKpUNIMHM: KOMILIEMEHTApHOCT,
aHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTD. Cospesanue mampuunvix PHK 6 aykapuomuueckou kiemxe.
Hexooupyrowue PHK.
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Tpancnauuss u e€ stambl. Yvactue TpaHcnopTtHeix PHK B OmocunTe3e Oenka. YciaoBus
ouocunTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTe3e0emKa.

Coepemennvie npeocmagnenus o cmpoenuu 2enog. OpraHuszaluss T€HOMa y POKapHOT
U dyKapuoT. Perynsmus akTHBHOCTH TE€HOB y mpokapuoT. ['mmore3a omepona (®. XKakoo6, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2eno8y sykapuom. Ponv xpomamuna 6 pe2ynayuu
pabomsi 2enos. Perynsius oOMEeHHBIX MpolieccoB B KieTke. Kierounslii romeocras.

Bupycbl — HekneTouHble (OpPMBI KU3HH M OONMUTaTtHble mapa3uThl. CTPOCHHE TPOCTBIX H
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusnenuwiii yuxn /[HK-codepacawux eupycos,
PHK-cooeparcawux supycos, bakmepuoghacos. Obpamuaampanckpunyus, peeepmasd, UHmezpasa.

Bupycusie 3a0oneBanust 4enoBeka, kuBOTHbIX, pactenuii. CIIN, COVID-19, couunanbhbie u
MEAMIMHCKHE MPOOIEMBI.

buoungpopmamuka: ummeepayusi u amaiuz oOorvuwux maccusos («bigdatar) cmpyxmypHvix
buonoeuveckux oaumvix. Hanomexnonocuu 6 ouonocuu u meouyute. Ilpocpammupyemvie gyukyuu
benxos. Cnocobvl 00cmagKu 1eKapcms.

JlemoHCcTpanuu

[Toptpetsr: H.K. Konbuos, JI.1. IBaHOBCKHIA.

Tabmuubt 1 cxembl: «buocunre3 Oenka», «l'eHeTnueckuii kom», «Bupycs,
«baxTtepuodarm». )

[IpakTuueckas pabota «Co3anue MOAEIN BUPYCay.

Tema 8. JKu3HeHHBIN UK KJIETKHA

Kinerounslii nuki, ero nepuoas! u perynsuusa. Uarepgaza u Mmuto3. OCOOEHHOCTH MPOLIECCOB,
nporekalomux B uHTepdasze. IloxroroBka  kimerku Kk  genenuto.  [Ipecunrternyeckuit
(MOCTMUTOTUYECKHI), CHHTETUYECKHMI W TOCTCUHTETUYECKUH (IPEMUTOTHYECKUH) MEPHOIbI
uHTEp(a3bl.

Martpuunsiii cunre3 JJHK — perumkanusa. [punnuner permmkanuu JJHK: koMmmemenTapHOCTS,
IOJIyKOHCEPBAaTUBHBIN CHHTE3, aHTUHapasienbHocTh. MexannsMm peruukanun JJHK. Xpomocomsl.
Crpoenue xpomocoM. Temomepsl U Teromepaza. XPOMOCOMHBIM HAOOp KIETKH — KapUOTHIL.
JIMninonHbIN U ranaouaHbI Habopbl XpoMocoM. I'omMonoruyHbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Henenune knetku — muto3. CTaauu MHUTO3a U MPOUCXOJAIIME B HUX IpoLEcchl. THIBI MUTO3A.
Kapunokunes u nutoknses. buonornueckoe 3HaueHNE MUTO3A.

Perymsiuust MuToTndeckoro nukia kietku. [IporpaMmMupyemas kinerounas rudeinb —anomnros.

Knerounoe s1po, XpoMOCOMBI, (PYHKLUMOHalbHas Te€HOMHUKA. Mexanuzmvl npoaugepayuu,
oughgepenyuposku, cmapenus u euderu kiemok. «L{ugposas xkremxa» — ououngopmamuuecxue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JleMoHCTpanuu

Tabmuuer u  cxembl:  <«OKu3HeHHbIH LUKI ~ KIEeTKW»,  «Mwurto3»,  «CtpoeHue
xpomocomy, «Permmkarus JJHK.
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OO6opyioBaHME: CBETOBOM MHKPOCKON, MUKpomnpenapaTsl: «MHTO3 B KJIETKaXKOPEIIKa JIyKay.

JlaGoparopHas paboTa «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas pabora «HaOmoneHne MuTo3a B KJIeTKax KOHUMKA KOpEIIKa JIyKa(Ha TOTOBBIX
MHKpOIpenapaTax)».

Tema 9. CTpoeHue U pyHKIHU OPraHU3MOB

buonorunueckoe pa3zHooOpasue OpPraHu3MOB. OOHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KHU3HEIEATSILHOCTH OJHOKIETOYHBIX Oprann3MoB. bakrepun, apxen,
OJIHOKJIETOYHBIE TPUObI, OJJHOKJIETOUHBIE BOJOPOCIH, Ipyrue NpoTucthl. KogoHuagbHble OpraHU3MBbI.

B3anMocBs3p yacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M CHUCTEMbI OpPraHOB.
Opranusm Kak eauHoe nenoe. ['omeocras.

Txanu pactenuil. THIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MMOKPOBHAS, MPOBOISIIIAS,
OCHOBHas, MexaHnueckas. OCOOEHHOCTH CTpOoeHUs, (YHKIUN U pacHOJIOKEHUs TKaHEeW B opraHax
pacTeHui.

TkaHu XKMBOTHBIX W 4YejoBeKa. TUMbl KMBOTHBIX TKAHEW: SMUTENIMaIbHAas, COEAUHUTEIbHAS,
MbIllIeYHas, HepBHas. OcoOeHHOCTH CTpoeHUs, (PYHKUMHA U pacHoyOKEHUs TKaHEHl B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TeHEpaTHBHbIE OpraHbl pacteHuil. OpraHbl U CHUCTEMbBI OPraHoB
KUBOTHBIX U 4esoBeka. yHKINMN OpraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranusmoB. Kapkac pactenmii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHUI ckeneT. CTpPOEHUE U TUIIBI COETMHEHUS KOCTEH.

JIBu>keHHe OpraHu3MoB. JI[BM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMAHOE, KT'YTUKOBOE,
pecHu4yHoe. J[BM)KEHME  MHOTOKJIETOYHBIX  PACTEHMI: TpPONM3Mbl M  HAcTuW. JIBuxkeHue
MHOTOKJICTOYHBIX XKMBOTHBIX M Y€JOBEKa: MbIIeuHasi cucreMa. Peduekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Iutanue opranusmon. IlorsjoieHue BOJBI, YIJIIEKUCIOrO Ta3a M MHUHEpAIbHBIX BEIIECTB
pacteHusiMU. [luranue KUBOTHBIX. BHYTpHIOIOCTHOE M BHYTPHUKJIETOUHOE nulleBapeHue. [Iutanue
MO3BOHOYHBIX JKUBOTHbIX. OTHENbl NHILEBAPUTEIBLHOTO TpakTa. lluieBapUTENbHBIE JKEJE3Bl.
[TumeBapuTenbHas cucTeEMa YeloBeKa.

Hpixanue opraHu3MoB. Jlpixanue pacteHuid. [lpixanue >kuBOTHBIX. [Juddy3ust razos uepes
NOBEpPXHOCTh KJeTkH. KokHoe JpixaHue. JlpIxaTenbHass MOBepXHOCTb. JKabepHoe u j€royHoe
IbpIXaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UYE€JIOBEKAa. DBOJIIOLIMOHHOE YCIOXXKHEHHE CTPOCHHS
JETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cucreMa yenoBeka. MeXaHu3M BEHTHIISIIIUU JTETKUX Y
OTHUI] U MIIEKONUTaromux. Perynsanus asixanus. /{pixaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTEeHMH. TpaHCIOPT BEUIECTB Y
#KUBOTHbIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX JKMBOTHBIX U
YeJI0BEeKa. Cepaue, KPOBEHOCHBIE cocyabl U KpPOBb. Kpyru
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KpOBOOOpAIlleHUs. DBOIIOLMOHHBIC YCIOXHEHUS CTPOEHHUS KPOBEHOCHOH CHCTEMBbI IO3BOHOYHBIX
AKHUBOTHBIX. PaboTa cepiua u e€ perymsus.

Brinenenue y opranusmoB. Beiienenue y pacrenuid. Boinenenue y »xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosnu. Opranbsl BelaesieHus. PuibTpanuus, cekpelus U oOpaTHOE BCachIBAHME KaK MEXaHHU3MBbI
paboTel  opraHoB  BbiAeneHusA. CBS3p MOJOCTH TelNa C KPOBEHOCHOM U  BBLIEIUTENIBHOM
CUCTEMaMH. DBplgeneHne y TM03BOHOYHBIX JKMBOTHBIX U 4enoBeka. [louku. CrpoeHune wn
¢ynkunonupoBanue Heppona. O6pazoBaHHe MOYH Y YEIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LIUCTHI
IpOCTEHIINX. 3aluUTa y MHOIOKJIETOUHBIX pacTeHui. Kytukyna. CpeacTBa nacCMBHON U XUMUYECKOU
3amuUThl. DUTOHIUABIL.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX IPOM3BOAHBIE. 3allUTa OPraHU3Ma OT
Oone3neit. IMmmyHHas cuctema uyenoBeka. KieTouHblil U TyMOpaibHbIE HMMYHUTET. BpoXKIEHHBIN U
npuoOpeTEHHBIN creunuIeckuii UMMYHUTET. TeopHs KJIOHaIbHO-celeKTuBHOro uMMyHutera (I1.
Opnux, ®.M. bepner, C. Tonerasa). BocnanutenbHble OTBETbI OpraHu3MoB. Poiib BpOXKIEHHOIO
UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxuMocTe U peryisinus y opraHu3moB. Pa3zgpa)kxuMoCTh y OJHOKJIETOYHBIX OPraHHU3MOB.
Takcucel. Paznpa)xuMocTb U peryisuus y pacTeHui. POCTOBbIE BeIIECTBA U MX 3HAYCHHUE.

HepBHas cucrema u pediekropHas peryiasuus y KUBOTHbIX. HepBHas cucrema u e€ OTHelbl.
OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOCHMS HEPBHOW CUCTEMBI Yy JKMBOTHBIX. OTHEINBI FOJOBHOIO MO3Ta
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropnas gyra. be3ycioBHbIE U yCTIOBHBIE PEQIICKCHI.

I'ymopanbHas peryssauus 1 S9HIOKPUHHAS CUCTEMA JKUBOTHBIX U YeoBeKa. JKene3paHJ0KpUHHON
CHCTEMBbl U MX TOpPMOHBI. JleiicTBHE TOpMOHOB. B3anMOCBA3b HEPBHOW W SHAOKPUHHOW CHUCTEM.
['nnoranamo-runoguzapHas cucrema.

Hemouctpaumu  [loptper:

W.II. ITaBnoB.

Tabmupr u  cxembl: «OIHOKJIETOYHBIE BOJAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIH,
«bakrepun», «Ipocreiimme», «OpraHbl LIBETKOBBIX pacTeHUN», «CHUCTEMBI OPraHOB I103BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHm pacreHui», «KOpHEBBIE CUCTEMBI»,
«Ctpoenue credist», «CTpoeHHe JIMCTOBOM IIaCTUHKNY, «TKaHM >KUBOTHBIX», «CKelleT 4yeloBeKay,
«[InmeBapuTenbHas CUCTEMAY,

«KpoBeHocHast cucrema», «JlpixarenbHasi cucremay, «HepBHas cucreman, «Koxay,

«MpiieyHas cucreMa», «BwloenurenbHas cuCTeMa», «OHIOKPHHHAsS CHCTEMay,

«Ctpoenne  Mbiuue»,  «MMMyHUTETY, «KunieqHonoiaocTHeIeY, «Cxema  muTaHUS

pacteHni», «KpoBEeHOCHbBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HHE TUAPHI»,

«CtpoeHnue miaHapumn», «BHyTpeHHee cTpoeHue 10K IeBOro uepBs», «HepBHas cuctemMapbiom,
«HepBHass ~ cucrema  JIATYLIKHY, «HepBHass ~ cucreMa  IPECMBIKAIOLIUXCSY,

«HepBhas cucrema ntuny, «HepBHas cuctema muekonuTaromux», «HepBHas cucremauenoBekay,

«Pednexcy.
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OO6opyoBaHWe. CBETOBOH MHKPOCKOII, MHKpPOIpEnapaTbl OIHOKJIETOYHBIX OPTraHU3MOB,
MUKpONpenapaTbl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHUX, >KHBBIE
IK3EMILUISIPhl KOMHATHBIX DPACTEHUH, repOapuu pacTEHU pa3HBIX OT/ENOB, BIIAXKHBIC MperapaThl
JKMBOTHBIX, CKEJIETHl ITO3BOHOYHBIX, KOJJIEKIMM O€CIO3BOHOYHBIX >KHBOTHBIX, CKEJIET 4YeJOBEKa,
0o0opyI0BaHKE JUIsl JIEMOHCTpPALMKM TMOYBEHHOTO M BO3AYUIHOTO MUTAaHUS PACTEHHM, paCIICTUICHHS
KpaxMmajga ¥ OCJIKOB Toj ACHCTBHEM (GEpPMEHTOB, 00OpYIOBaHHUE IS JEMOHCTPALMHM OIBITOB IO
WU3MEPEHHUIO KU3HEHHON EMKOCTH JIETKMX, MEXAHMW3Ma JbIXATEJIbHbIX JIBHKCHUN, MOJEIN T'OJIOBHOIO
MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHas pabora «M3ydenue Tkaneil pacrenuiiy. JlaboparopHas pabora

«M3ydenne TKkaHel )KUBOTHBIX». JJabopaTropHas padoTa «3yueHne opraHoB

LIBETKOBOT'O PACTEHUSI.

Tema 10. Pa3mMHokeHHe U pa3BUTHE OPTaHU3MOB

@opMbl pPa3MHOXKEHUS OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U IoJioBoe. Bubl
0ecronoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIIOPYIIALHS, (hparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. IlonoBbie kieTku, naum rametel. Meito3. Craaun meito3a. [loBeagenue
XpoMocoM B Mero3e. Kpoccuarosep. bronornueckuii CMbICI MeH03a U ITOJIOBOIO Iponecca. Menos u
€ro MECTO B )KU3HEHHOM IIHKJIE OPTraHHU3MOB.

[Ipen3zaponpiieBoe passutue. I'amerorenes y xkuBOTHbIX. [losoBeie xene3bl. OOpazoBaHue U
pa3BUTHE TIOJOBBIX KJIeTOK. CriepmaTorenes u ooreHes. CTpoeHre MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe W AMOpPUOHAIBHOE pa3BUTHE KHUBOTHBIX. C(CrocoObl OIUIOJOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHONIOTHA — HAayKao pa3BUTHH
opranu3mMoB. Mopghoecenes — oOna u3 enaéuwvix npobaem smopuonoeuu. Konwyenyus mopgocenos u
Mmooenu mopghocerneza. Ctaqun 3MOpUOTeHEe3a )KUBOTHBIX (Ha mpuMepe JArymkH). Jpobnenue. Tursl
npobnenus. /lemepmunupoeannoe u HedepMuHUposamHoe oOpobnenue. bnacmyna, munvl O6nacmyi.
OcoOeHHoCTH ApOOIEHHS MIEKOUTAIOLINX. 3apO/IbIIIEBbIE JIUCTKU (TracTpyisius). 3aKiaaiKka OpraHoB
U TKaHel U3 3apOoJbIIIEBBIX JHCTKOB. B3anMmHOe BiMsSHHME dYacTeld pPa3BUBAIOLIETOCS 3apoibllia
(oMOpHoOHaNbHAss MHAYKIMS). 3aKiajKka IUIaHa CTPOCHUS KMBOTHOTO KakK pPEe3yJIbTaT HepapXHUeCKUX
B3aMMOJIeHCTBUI TeHOB. BimsiHue Ha SMOpHOHAIbHOE pa3BUTHE PA3IUUHBIX (AKTOPOB OKPY>KaIOLIEH
CpeJbl.

Poct u pasButue xkuBOTHBIX. [TocTamMOproHaneHBIN nepuod. IIpsimoe m HempsiMmoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€cCHO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX. buosoruueckoe
3HAUEHUE MPSMOTO M HENpSIMOrOo  pa3BUTHs, MX pPACIpOCTpaHEHHE B Npupozae. Tuibl pocta
KUBOTHBIX. DaKTOpPbl PETyNAlIMM POCTa >KUBOTHBIX M 4yesnoBeka. CTaJuu MOCTIMOPHOHAIBLHOTO
pa3sBUTHS Yy JKMBOTHBIX M denoBeKka. llepmonbl oHTOreHesa venoBeka. CrapeHHME M CMEpPTh Kak
O6MoJIOrnYecKHe MPOLIECCHI.

PasmHoxeHue u pazputue pacreHuil. I'amerodur u cnopodput. Meio3 B KU3HEHHOM IUKIIE
pacrenuii.  OOpa3zoBaHue cmop B  mpouecce  MeHo3a. ['ametoreHe3 y  pacTeHui.
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Omnno10TBOPEHUE U Pa3BUTHUE PACTUTEIBHBIX OpraHU3MOB. [[BOMHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX
pactenwmii. OOpa3oBaHKe U Pa3BUTHE CEMCHHU.

MexaHu3Mbl pPEryJsiliMM  OHTOI€HE3a y PACTEHUM M KUBOTHBIX.

JeMoHcTpaimu

[Toptpetsr: C.I'. Hapamwun, X. [lIneman.

Tabmuuel u cxembl: «BereratnuBHOE pa3sMHOXKEHHE», «THMIBI 0ECHOJIOro PasMHOKECHUS,
«Pa3MHOXEHHE XJaMUIAOMOHAIbI», «Pa3MHOXKEHHE HBIJICHBD»,
«PazmHOXeHue ruapb», «Meio3y, «XpoMmocombly, «l'ameroreHes», «CTpoeHHE SUIEKICTKA U
crnepmaro3onsa», «OCHOBHbIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pazButue», «Pa3zButne
MalCKOro Xyka», «Pa3Butue capanun», «Pa3BuTue JISITYIIKWY,
«/IBOWiHOE OTIOOTBOPEHHE Y BETKOBBIX PacCTeHUIN», «CTpOeHNE CEMSH OJJHOAOIbHBIXH JIBY0JIBHBIX
pacreHui», «KHU3HEHHBIM LMK MOPCKOM KamycTbl», «KM3HEHHBIA LUKI MXa», «OKHU3HEHHBIN LUK
NAroOpOTHUKAY, «KM3HEHHBIA LIUKJ COCHBI».

OO6opynoBaHMEe: CBETOBOW MHKPOCKON, MHUKpOMpENaparhl SHICKICTOK W CIEPMaTO30HIOB,
Mozelb «L UK pa3BUTHS JISTYLIKI.

JlaboparopHas pabota «/3ydeHne CTpOSHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIPEIapaTax.

[IpakTuueckass pabota «BbigBIEHHE TPU3HAKOB CXOJCTBAa 3apOABIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopHas padota «CTpoeHHe OpraHOB Pa3MHOKEHHSI BBHICIIIUX PACTCHUI».

Tema 11. I'eneruka — HayKa 0 HAaCJI€ACTBEHHOCTH 1 U3BMEHYUBOCTH OPraHU3MOB

Wcrtopusi cTaHOBIEHUS] U pa3BUTHUS TE€HETHKHU Kak Hayku. PabGotel I'. Menpens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHBIX Y4€HBIX B pa3BuTuu renetuku. Paborsi H.K. Kombmosa, H.U.
BaswioBa, A.H. bemosepckoro, I'.JI. Kapneuenko, I0.A. ®umunuenko, H.B. Tumodeepa-
Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEJIBHBIE TEHBI,
aJIbTCPHATUBHBIC IPU3HAKM, JOMHMHAHTHBIA W PELECCHBHBIM IPU3HAK, TOMO3UIOTa, I'€TEPO3UIOTa,
yycras JUHMSL, TMOpUAbI, TeHoTun, (eHoTtun. OCHOBHBIE METO/bl I'€HETUKU: THOPUA0IOTHYECKUH,
LUTOJIOTMYECKUI, MOJIEKYJIIPHO- T€HETUYECKHM.

JlemMoHcTpanuu

IToptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.J. Basunos,A.H.
benozepckuii, I'.J1. Kapneuenko, }0.A. ®dununuenko, H.B. Tumogees-Pecorckuii.

Tabnuib! 1 cxemsl: «MeToabl TeHETHKNY, «CXeMbl cKpeluBanusy. JlabopaTopHas padora

«Jlpo3oduia kak 0OBEKT T€HETHUECKUX HCCIETOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. [lepBblil 3akoH MeHaenss — 3aKOH e€IMHOO0Opa3usi TMOpPHUIOB
nepBoro mnokosneHud. [IpaBwio goMmHupoBaHusa. Bropoil 3akoH MeHzens — 3aKOH pacIICTICHUS
npu3HakoB. LluTonornueckne OCHOBBI MOHOTMOPUIHOIO CKpemMBaHMs. ['MImoTe3a 4MCTOTHI TaMerT.
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AHanu3upyroiiee ckpenBaHue. IIpomMexyTouHbld XapakTep HacjiedOBaHUs.
PaCI_]_[eHJIeHI/IC IMPU3HAKOB ITPU HCIIOJIHOM JOMHWHUPOBAHUH.

Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHMOIO HAacCJeIOBaHUS
npu3HakoB. [{uTonornuecknue OCHOBBI TIUTHOPHUIHOTO CKPEIITUBAHUS.

CuerieHHoe HaciieqoBanue npu3zHakoB. Paboter T. Moprana. CrierniieHHOCHACTIeI0BaHNE TeHOB,
HapylLIEHUE CUEIJICHUS MEXAy FreHaMU. XpOMOCOMHAasl TEOpHsI HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIM MEXaHHU3M ONpENEICHUs IMoia. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBIN U reTeporaMeTHbIN NoJl. [ eHeThndecKkast CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIJICHHBIX € IOJIOM.

l'enotun kak wnemoctHas cucrema. llnellorponuss — MHOXECTBEHHOE JCHCTBHE TIEHa.
MHOKeCTBEHHbIN ajuienu3M. B3auMoaelcTBue HeauiedbHbIX TeHOB. KoMIieMeHTapHOCTh. DnucTas.
[Homumepus.

['eHeTndeckuii  KOHTPOJIb PAa3BUTHUS  PACTEHMM, JKUBOTHBIX W  YEJIOBEKa, a TaKXkKe
(U3HOIOTHYECKUX MPOIIECCOB, TMOBEICHUS W KOTHUTUBHBIX (QyHKIMiA. ['eHeTHuecKne MeXaHH3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U

«XO034dUH — MI/IKpO6I/IOM>). FCHGTI/I‘IGCKI/IG ACIICKTBI KOHTpOJIH U HU3MCHCHUA HaCHeﬂCTBeHHOﬁ
nH(pOpMaIK B MMOKOJICHUAX KICTOK M OPTaHU3MOB.
JleMoHCTpauu

IToprpetsr: I'. Menaens, T. Mopran.

Tabmuubl 1 cxembl: «llepBerii u BTOpoW 3akoHbl Menaems», «Tperwit 3akoH MeHaens,
«AHanu3upymolee ckpenmBanue», «HemoiHoe TOMUHUPOBaHUEY,

«CrierieHHOe HacleloBaHUe MPU3HAKOB y Apo3odumiby, «l'eHetuka mona», «Kapuotum yenoBekay,
«Kapuorun npozodpmier», «Kapuorun nTunb», «MHOXECTBEHHBIN amienu3m», «BzanmoneiicTBue
TEHOBY.

O6opynoBaHue: MOJENb JJs JAEMOHCTPalldd 3aKOHOB €JMHO00pazus TUOpUIOB TEPBOTO
IIOKOJICHUSI M PACIICIUICHHWs] IPU3HAKOB, MOJEIb s JAEMOHCTPAllMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHUS TMPU3HAKOB, MOJENb I JEMOHCTPALMU CLEIUICHHOIO HAcJeAOBaHUS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «J{po3odumnar.

[IpakTuueckass paGota «l3yueHune pe3ynbTaroB  MOHOTMOPHUIHOTO  CKPELIUBAHUS Y
IPO30(UITBD».

[IpakTuueckass pabora  «/3yueHue  pe3ynbTaToB  OUTHOPHAHOTO  CKpEIIMBAHHUS ¥y
JIPO30(UITBD.

Tema 13. 3akoHOMepPHOCTH H3MEHYNBOCTH

B3aumopeiicTBue renotumna u cpeibl npu popMupoBanuu henoruna. MI3MeHUYMBOCTh MPU3HAKOB.
KayecTBeHHBIE ¥ KOJMYECTBEHHbIE MpPU3HAKU. Buabl H3MEHUMBOCTH: HEHACIEJICTBEHHAs U
HACJIC/ICTBEHHA.

MoudukanonHas W3MeH4YMBOCTb. Ponb cpeabl B (GopMHpOBaHUM MOAM(DUKALMOHHON
u3MeHunBoctd. Hopma peaknum mnpusHaka. Bapuauumonsbslil psngu BapuanuoHHas kpuBas (B.
WNoranHucen). CsaoiicTBa MO (PUKAIIIOHHOM WU3MEHYHUBOCTH.
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l'enotunnueckas  u3MeHYUMBOCTb. (CBOWCTBA  T€HOTUIIMYECKOM  W3MEHYMBOCTH.  BuIbl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KoMOuHaTuBHasT M3MEHYMBOCTh. MeHo3 W TIONOBOW MpoIecC — OCHOBA KOMOWHATHBHOM
U3MEHYUBOCTU. Poib KOMOMHATMBHONW M3MEHYMBOCTH B CO3/IaHUU T€HETHUYECKOTro pa3zHooOpas3us B
npeaenax OJJHOro BUA.

MyrtanmonHas “3MEHYUBOCTb. BUbl MyTanuii: F€HHbBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHbIE
Y UHAYLIUMPOBAHHBIC MyTallMH. SIiepHbIE U HUTOIUIa3MaTHYeCKue MyTauu. CoMaTUHYECKUE U MOJIOBBIE
MyTtanuu. [IpuumHBl BO3HMKHOBEHUs MyTauuid. MyTareHbol M HMX BIMSHUE HAa OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpoIlecca. 3aKOH TOMOJOTHYECKUX PSJIOB B HACJIEICTBEHHOM
n3MmeHunBocT (H.M. BaBuiioB). BHesiepHasn3MEHUNBOCTb U HACIIEACTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, PONb INULEHEMUUECKUX (DAKmopos 6 HAcled08aHuu Uu
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKO ) OP2AHUIMOS.

JeMouncTpannu

IToptpersr: I'. ne @pus, B. Moranucen, H.W. BaBunos.

Tabnuib! u cxembl: «Bunbl naMeHUuBOCTHY, «MoandpukanoHHast U3AMEHYHBOCTHY,
«KoMmOunHaTuBHas U3MEHYMBOCTD), «Meito3»,  «OmI0a0TBOPEHUEY, «I'eHeTnUeCcKUE
3a00JieBaHus yelloBeKay», «Buapl MyTanuii».

O6opynoBaHue: KHUBbIe M TepOapHble HK3EMIUIAPbl KOMHATHBIX PACTEHUH, PHUCYHKH
(ororpadum) KUBOTHBIX C PA3TUYHBIMU BUJAMH H3MEHYUBOCTH.

JlaGoparopHas pabota «lccrnenoBanue 3aKOHOMEPHOCTEH MOAM(PUKALMOHHOW W3MEHYHBOCTH.
[TocTpoenne BapuallMOHHOTO psAIa U BApUALMOHHOM KPUBO».

[IpakTuueckas pabota «MyTtanuu y 1po30(duisl (Ha TOTOBBIX MUKPOIMpPENaparTax)y».

Tema 14. I'eneTrnka yejioBeKka

Kapuotun yenoBeka. MexayHapoHasl mporpaMma HCCIE€IOBaHUS T€éHOMa 4elloBeKka. MeTombl
W3YYEHHUS T'eHETHKHU YeJIOBEKAa: T'eHeaNOrMueCcKuid, ONM3HEIOBbIN, IUTOTEHETHUECKUN, MOy ISIIUOHHO-
CTaTUCTUYECKHUM, MOJICKYJIIPHO-TE€HETUUECKHH. CoBpeMeHHOE omnpeneneHne IeHOTHIIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHHE, T'CHOTUIIMPOBAaHHWE, B TOM uyucie ¢ mnomomisto [II[P-anamu3a.
HacnencTBennbie 3a0osieBaHusi  4enoBeka. [eHHbIE W XpOMOCOMHBIE OOJIE3HHM  YeJIOBEKa.
bone3nun ¢ HacnencTBEHHOM  MpPenpacHoIOKEHHOCTbIO. 3HAUEHUE  MEAUIMHCKOW  TI'€HETHKH B
MPEIOTBPAIIEHUN M JICUEHWH TEHETHYECKHX 3a0o0JieBaHUM uYenoBeKa. MeIuKo- TeHEeTHYECKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBbIE KIIETKH. [IOHATHE «re€HeTHYecKOoro rpysa». OTHUYECKHE acCHEeKThl
MCCJIeIOBaHMM B 00JIACTH PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (bakTopbI MMOBBIIIEHHOM YYBCTBUTEIbHOCTH YJeJIoBeKa K
bu3MYecKOMy W XHUMHYECKOMY  3arpsi3HEHHIO OKpY>Karomen Cpenbl. I'eneTnueckas
MPEAPACIIONOKEHHOCTh YEeJIOBEKA K MATOJIOTHSIM.

JleMoHCTpaIuu

Tabmuer  u  cxembl:  «Kapuotum — yenoBekay, «Metoapl  M3y4EHHMS ~ T'€HETHKH

yejioBekay, «I eHeTHuecKue 3a00IeBaHUS YETOBEKA.
[Ipaktrueckas padora «CocTaBieHUE U aHAJIA3 POJIOCTIOBHOW.
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Tema 15. Cestekiusi OpraHu3MoB

JlomecTuKanus U ceNeKius. 3apoxKAeHUE ceneKkuu u nomectukanuu. YuenneH.M. Basunosa o
[leHTpax MNPOUCXOXKICHHUS M MHOTOOOpa3Wsi KYJIbTYPHBIX pacTeHUil. Ponb celeknuu B CO3MaHUU
COpPTOB PACTEHHUI U MOPOJ KUBOTHBIX. COPT, MOpoAa,ITaMM. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacleCTBeHHOM u3MeHunBocTy H.M. BaBuioBa, ero 3HaueHue /i CENEKIMOHHON paboThI.

Metoapl ceneKIMoHHOW paboThl. MCcKycCTBeHHBIM OTOOp: MacCOBBIH M WHAWBUAYAIbHBIN.
Otanbpl KOMOMHAIMOHHOW cenekiuu. Vcneitanue mnpousBoguTened mo mnoroMcTBy. OtbOop 110
TeHOTHITY C TIOMOIIBIO OLIEHKH ()eHOTHIIa TOTOMCTBA U 0OTOOP 1O IeHOTHIY ¢ ToMolIbio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIMOHHONW padoThl. PainalinoHHBIA M XUMHYECKUN
MyTareHe3 Kak MCTOYHUK MYyTalUW y KyIbTYpPHBIX (popM opraHuzMoB. Vcmonb3oBaHHE T'€HOMHOIO
penaktupoBaHus W MeTojoB pekoMOuHaHTHbIX JIHK myig momydeHust ucxonHoro marepuaia Ajis
CEJIEKLIUH.

[Tonyuenue nonumnonioB. BuyrpuBugoBas rudpuansanus. bau3kopoacTBEHHOE CKpelMBaHue,
Wi WHOpUIWHT. HepoJacTBeHHOE CKpelMBaHWe, WM ayTOpUAMHT. ['eTepo3uc W ero MpUYUHBL
Hcnons3oBanue rerepo3uca B cenekuuu. OtmanénHas rubpuauszauus. [Ipeomonenue Oecronus
MEXBHUJIOBBIX THOPUIOB. JIOCTHKCHUS CENEKIIUN PACTCHUHN M JKUBOTHBIX. «3€1E€HAsL PegonOYULY.

CoxpaHeHre U U3yYeHUE TEHETHUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUN M MX IUKUX POJAUYEH
JUISL CO3/IaHUSI HOBBIX COPTOB M TMOPHJIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 6 YENsX
VAYYUEHUACYWECMBYIOWUX U  CO30AHUsL HOBbIX NOPOO, JAUHULL U KPOCCO8, 6 MOM YUCIec
NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUll, NepedosblX uoel U nepcneKmueHbIX
MEexXHON02ULL.

JeMoHcTpanuu

[Hoptpersr: H.W. BaBunos, .B. Muuypumn, I'./]. Kapneuenxo, I1.I1. JIykssinenko,b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabnuupl 1 cxeMbl: «L{eHTpbI MPOUCXOXKIEHUSI U MHOTO0Opa3Hs KYJIbTYPHBIXPACTCHUN,

«3aKOH  TOMOJIOTMYECKHX pAIOB B HACJIECICTBEHHOM W3MEHUMBOCTH»,
«Mertonpbl cenekuny, «Otaanénnas rudpuausanusy», «MyTarenes».

JlaGoparopHas pabora «M3ydeHwe  COPTOB KYIbTYpPHBIX  pacTeHMd U TOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHas pabota «/3yueHne MeTo10B CEIEKIIUU PACTEHUI.

IIpakTuueckas pabora «lIpuBruBKa pacTeHUI».

Okckypcusi «OCHOBHBIE METOABl W JOCTIDKEHHUS CeNEeKIMM pAcTeHWH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM YYacCTOK, B TEIUIMYHOE
X035HCTBO, B naboparopuro arpoyHUBEpPCUTETA W Hay4HOI'0 HEHTPA)».
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Tema 16. BoTeXHO0JIOTUA M CHHTETHYECKAA OMOJIOTHS

OOBeKTHI, HCIONIB3yeMble B OHOTEXHOJOTMH, — KIJIETOYHBIE M TKAaHEBBIE KYJIBTYpBI,
MHUKPOOPTaHU3MBI, X XapaKTepUCTHKA. TpaauiroHHas OMOTEXHOJOTH: XJeOomeueHune, oaydeHne
KHUCIIOMOJIOYHBIX ~ TPOJAYKTOB,  BHUHOJENWE.  MHUKpPOOMOJIOTMYECKUH  CHHTES3. OOBeKTHI

MHUKPOOHOJIOTHYECKUX TeXHONOorui. [Ipon3BoacTBO Genka, aMUHOKHUCIOT U BATAMUHOB.

Co3aHye TEXHOJOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUs W KOHCTPYUPOBAHUS
T€HOMOB C LEJIbI0 ITOJIyYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJEpIKAIIMX HE BCTPEUYAOIIUECS B
npupoie OMOCUHTETHUECKUE ITYTH.

Kiueroynas wunxeHepus. MeTonbl KyJdbTypbl KIE€TOK M TKaHEH pAacTEHUW U JKUBOTHBIX.
KpuobGanku. Comaruyeckas ruOpuauMzanus U coMaTHueckuil smOpuorenes. lMcmonbzoBaHue
ralyiOUJI0B B CEJIEKLUUU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX aHmumen. Hcnonavzoeanue
MOHOKJIOHANbHBIX U  NOJUKIIOHANbHLIX anmumen 8 MmeduyuHe. VICKyCCTBEHHOE OILJIOJIOTBOPEHHE.
PexoHCTpyKIMS SIMLIEKIETOK U KIOHUPOBAHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACpP KIETOK.
Texnonozuu 0300pos6iIeHs, KYbMUSUPOBAHUs u MUKDOKIIOHANILHO20 ~ PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVAbIMYP.

XpoMOCOMHass M T€HHas WH)XEeHepus. VICKyCCTBEHHBI CHUHTE3 I€Ha W KOHCTPYMPOBAHHE
pekomOunantueix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHHST W TMEPCHEKTHUBBI
XPOMOCOMHOMW U T'€éHHOM MHKEHEPUH. DKOJIOTHYECKHUE U 3THYECKHE MPOOIeMbl FTeHHON MHXEHEPHH.

Menuuunckue Ounorexnosnoruu. Ilocrrenomuas uudposas wmeaunuHa. [II[P-gumarnocruka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKU aHalu3 MPOTeoMa YeJIOoBeKa JJIsl OLIEHKH COCTOSHUS €To
310poBbsl. VIcronmb30BaHME CTBOJIOBBIX KIETOK. TaprerHas Tepamus paka. 3D-OmomHxeHepus Uist
pa3paboTKu (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/1aHUs KOMIUIEKCHBIX TKaHei
COYETaHUEM TEXHOJOTHHA TPEXMEPHOTr0 OWOMPUHTHHTA H CKapQOIAWHTA JUIsl pPEHICHUs 3a1ad
NEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3gaHne BEKTOPHBIX BaKIMH C IIeNbl0 oOecredeHus: KOMOWHHUPOBAaHHON 3alIUTBI  OT
Bo30ynuteneit OPBU, ycraHOBiIeHME MOJIEKYJISPHBIX MeXaHW3MOB (¢yHkunoHuposanus PHK-
COJIepKalliX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMAcHbIE 3a00JI€BaHUSI YEIOBEKA U KUBOTHBIX.

JleMoHcTpanuu

Tabmuuer 1 cxemsl: «Mcnonp3oBaHue MUKPOOPTraHU3MOB B IIPOMBIILIJIEHHOM
IpOU3BOACTBEY, «KilerouHas nHxkeHepus», «I'eHHas HHKEHEPUS».

JlaGoparopHas pabota «/3yueHne o0beKTOB OMOTEXHOIOTUMY. [IpakTHyeckas

pabota «IlomyueHre MOITOYHOKHUCIIBIX TPOAYKTOBY.

OKCKypcus «buorexHonorus —  BaxkKHeumas IIPOU3BOAUTEIIbHAS cuiia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTNYECKOE TPOU3BOCTBO)».
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11 KJACC

Tema 1. 3apoxnenue u pa3BuTHe 3BOJTIOIUOHHBIX NIPEACTABIeHUI B 0HOJIOTHH

OpommonronHas teopus Y. /lapBuHa. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA.
’Kuznb u HayuHas aestenbHocTh Y. JlapBuHa.

JBuxymue cuibl 3BositolMu BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTbH PA3MHOXKEHHUS
OpraHM3MOB, HACJIEJICTBEHHAss W3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAaHME, €CTECTBEHHBIM U
UCKYCCTBEHHBIH 0TOOD).

Odopmnienne cunterndeckoil Teopun sBomoru (CTD). HelitpanbHas Teopusi SBOIIOLUH.
CoBpeMeHHAss >BOJIONMOHHAS OHWONOTHSA. 3HAUCHHE OSBOJIOIMHOHHONW TEOpUH B (HOPMHUPOBAHHU
€CTECTBEHHO-HAyYHO! KApTUHBI MUPA.

JeMoncTpanuu

[Moptpetsr: Apuctorens, K. Jlunnei, XK.b. Jlamapk, 2.K. Cent-Unep, K. Krosse, Y. JlapBun,
C.C. YerBepukos, .. llImansraysen, x. Xongein, [.K. bensies.

Tabmuup! u cxemsl: «Cuctema xuBoid nmpuposl (o K. JInauerw)», «JlecTHUIIA )KUBBIX  CYIIECTB
(mo Jlamapky)», «MexaHusM (OPMHPOBAHUS TPHUCIIOCOOJICHUH Y paCTEHUl M KUBOTHBIX (10
Jlamapky)», «Kapra-cxema wmapmpyra mnyremectBus Y. JlapBunay, «Haxomku Y. [lapBunay,
«®Dopmbl 00prOBI 3a cymecTBoBaHue», «lloponbl romybeit», «MHoOrooOpasue KylIbTypHBIX (GOpM
KarycTb», «Ilopoapl JOMaITHUX KUBOTHBIX», «Cxema oOpazoBaHusi HOBbIX BUIOB (1o Y. J[apBuny)»,
«CxeMa COOTHOILIEHUS ABMKYIIMX CHJI ABOJIIOLMUY, «OCHOBHBIE MOJIO)KEHUSI CHHTETHUECKON TEOpUU
3BOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLHSA U €€ pe3y/ibTaThl

[lomymsiumst kak osneMeHTapHas eAuHuna HBojouuu. COBpEMEHHbIE METOAbl OLEHKU
FEHETUYECKOTO Pa3HOOoOpaszusi M CTPYKTyphl nonyisiuuil. M3MmeHneHue reHodoHaa monmyasnuu Kak
JJIEMEHTApHOE DSBOJIOLMOHHOE sBJIEHHME. 3aKOH TeHeTudeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (QaKTOpbl  (OBMXKYILME  CWJIBI)  3BOJMIOLMH. MyTallMOHHBIA  IpoLecc.
Komb6unartuBHast n3meHuuBocTh. Jlpei( reHoB — ciydyaiiHble HEHalpaBJICHHbIE HU3MEHEHHUS! 4acTOT
aeneit B momymsanusax. O¢dekt ocHoBarens. Ipgexkm Oymwinounozco eopaviuka. CHudiceHue
2eHemu4ecKo20 pasnooopasus: npudunsl u cireocmeus. llposenenue s¢hghexma Opeligha eenos 6
oonvuwux u  manvlx  nonyiayuax.  Mwurpauuu.  M3omsauus  monmyssiuuMi: - reorpaduyeckast
(mpocTpaHCcTBeHHAas1 ), Orosoruueckasi (pernpoayKTHUBHAs).

EcrecTBeHHBII 0TOOp — HampaBisOmMi (GakTop 3BOMOLUU. POPMBI €CTECTBEHHOIO 0TOOpA:
JIBUKYUIUHM, CTaOMIM3UPYIOLINM, pa3peiBatolivil (qu3pynTuBHbIi). [lonoBoil otO6op. Bo3HukHOBEHME
Y DBOJIIOLUS COLIMATIBHOTO MTOBEIECHUS dKUBOTHBIX.

[IpucnocoOaeHHOCTh  OpraHM3MOB  KaK  pe3ylbTaT  MHKpPO3BOJIIOLMU. Bo3HUKHOBEHHE
npucnocoOieHnit y opraHuzMoB. Apomopdo3bl U uavoanantauuu. [Ipumepsl npucnocoOneHuit y
OpraHU3MOB: Moponoruueckue, (u3nonoruuecKue, OMOXMMHYECKHE, MOBE/IEHYECKUE.
OTHOCHUTENBHOCTD MIPUCTIOCOOTIEHHOCTH OpraHU3MOB.
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Bupn, ero kputepuu u ctpyktypa. BugoodpazoBanue Kak pe3ylibTaT MUKpPOIBOIOIUH. M3omsus
— KIIOYEeBOW (akTop BUA000pazoBaHusa. [lyTm m cmocoObl BHI000pa30BaHMs: aIONATPHUECKOE
(reorpaduueckoe), CHMIATPUYECKOE (DKOJIOTHMYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AIuS,
rubpuauzanys). JJInTenbHOCTh IBOJIOLMOHHBIX ITPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3Hs.

Poms  sBomonMOHHON ~ OWonormM B pa3pabOTKEe  HAyYHBIX  METOJOB  COXPaHEHHS
Ouopa3zHooOpazusi. MUKpPOIBOIIONUS M KOJBOJIONUS MApa3sUTOB U HMX XO035ieB. MexaHU3MBI
(dbopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM ¥ CLIOCOOBI OOPHOBI C HEH.

JlemoHCcTpanuu

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

Tabmuipel 1 cxembl: «MyTallMOHHAsT W3MEHUYUBOCTHY, «llomynsnuoHHas CTPYKTypa BHAAY,
«Cxema  mposBieHuss  3akoHa  Xapau—BaiinOepray, — «/IBmxkymume — CHWIBI  3BOJIOLUN»,
«JKoJIOTUYECKass  W3OJSIMS  TOMyJMsAUMd  ceBaHCKOW  (openu»,

«['eorpaduueckas H30JALUA JUCTBEHHUII CUOMPCKONW W JUCTBEHHHIIBI AaypPCKO»,
«[lomynsauroHHbIE BOJHBI YHMCICHHOCTH XHIIHHUKOB M JKEPTB», «Cxema JEHCTBHS €CTECTBEHHOTO
otOopa», «®DopMbl OoprOBI 3a cymecTBoBaHue», «WHAycTpHanbHbI MenaHu3M», <«OKuBble
uckomaembie», «[IOKpOBUTENBCTBEHHAsT OKpPAacKa >KUBOTHBIXY,

«[Ipenynpexnaromas  OKpacka IKHBOTHBIX», «Du3HONOTHYECKHE — afanTalim,
«[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCThY, «Kputepuu Bumay, «Buabl- IBOHHUKNY,
«CtpykTypa Buga B npuponae», «CrnocoObl BHI000Pa30BAHHSI,

«["eorpaduueckoe BHI00Opa3oBaHHe TPEX BHUAOB JAHABIIICH», «IKOJIOTHYECKOE BHA000pa3oBaHHE
BUJIOB cUHUL, «[lomumionasl pacrenuit», «KamycTHo-peaeuHbIiruopumy.

ObopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydesia ITHUIl U 3Beper ¢
pUMepaMu Pa3IMYHBIX IPUCTOCOOICHUH, Yydena NTHUIl U 3Bepell pa3HbIX BUAOB, repOapuu pacTeHHIA
OJIM3KUX BUAOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGoparopHas paboTa «BbIsBIeHHEe U3MEHYUBOCTU Y 0COOEH OJTHOTO BUJIA.

Jlaboparopnast  pabora  «llpucnocoOneHuss ~ OpraHu3MOB M UX  OTHOCHUTENbHAs
1EJIeCO00Pa3HOCThY.

JlaGoparopHas paboTta «CpaBHEHHE BUJIOB 110 MOP(OJIOTUIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosionus 1 eé pe3yJbTaThl

Meroasl u3yd4eHHs Makpo3BOJMOLMH. [laleoHTOIOrHMYecKrue METOAbl U3YYCHUS HBOJIIOLUU.
[Iepexonnbie Gopmbl U GUITOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpadudeckne MeToasl nzyueHus 3omonnn. CpaBHeHue ¢Guiopbl U (payHbl MAaTEPUKOB U
ocTpoBoB. buoreorpaduyeckue o6actu 3emin. BUabl-5HAEMUKH U PETUKTHI.

OMOpPHUOIOTHYECKHE M CPaBHUTEIBHO-MOP(HOJOTUYECKUE METOJbl HM3YYEHUS SBOJIIOIHH.
I'eneTdeckne MeXaHU3Mbl DBOJIIOLUU OHTOIE€HE3a W IOABJICHMS DBOJIOLMOHHBIX HOBILIECTB.
T'oMoJioTHUHBIE W aHaJOTWYHBIE OpTaHbI. PYI[I/IMCHTapHI)IG Opradbl W aTaBU3MBI. MOJ'ICKYJU[pHO-
TE€HETUYECKHUE, OMOXHUMHUYECKUE u MaTE€MaTUYECKHE
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METOABl W3y4eHHus dBomonuu. [omonorumunbsle reHbl. COBpPEMEHHBIE METOIBI TOCTPOCHHS
(HITOTeHETHYECKHX JIEPEBHEB.

XpOMOCOMHBIC MyTalluu U 5BOJIIOIUA T'CHOMOB.

OO0mue 3aKOHOMEpPHOCTH (TpaBwiia) 3BOMIOUMU. [Ipunyun cmenvt @yuxyui. HeodpaTumMocTsb
SBOJOOUH. AIIaHTI/IBHaSI paauanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIOIUHA.

JlemoHCcTpanuu
[Hoptpersr: K.M. bap, A.O. KoBanesckuii, ®. Mromep, 3. I'ekkensb.
Tabmuuel  u  cxembl:  «PUIOr€HETHUYECKHM pan  Jomagu»,  «ApXEONTEpPHUKCY,

«3Bepo3yonie sueprl», «Crerouedansny, «Punno@ursr», «CeMeHHbIE TarOPOTHUKN,
«buoreorpadguueckue 30HbI 3emiam», «Jlpelid koHTHMHEHTOBY», «PenukThly, «HauyanpHble cTaguu
SMOPHUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX >KUBOTHBIX», «[ OMOJOTMYHbIE M aHAJOTUYHBIC OPTaHbD),
«PynumeHTB», «ATaBU3MBI», «XPOMOCOMHBIC HAaOOpBI 4YelOoBeKa M IIUMMaH3e», «l JaBHBIE
HAIpPaBIICHUS IBOJOLUNY, «O01IHe 3aKOHOMEPHOCTH SBOTIOIHI.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJISHKH HCKOMAEMbIX OCTaTKOB OPTaHU3MOB, MYJISKHU
TOMOJIOTMUYHBIX, aHAJIOTUYHBIX, PyJUMEHTAPHBIX OPIraHOB U aTaBU3MOB, KOJIJIEKIIUU HACEKOMBbIX.

Tema 4. [IpouncxoxkaeHue U pa3BUTHE KU3HHU Ha 3emiie

Hayunble runoressl MPOMCXOXKACHUS KU3HU Ha 3emie. AOuoreHnes u nancrepmus. JloHaydHbie
IPEJICTaBICHUSI O 3apOXKJIEHUM KU3HU (KpeaunoHu3M). ['mmoresa MOCTOSIHHOTO CaMO3apOKICHUS
Ku3HU U e€ omnpoepxkenue omnbiTaMu @. Penu, JI. Cnamnanuanu, JI. [Tactepa. IIpoucxoxnenue
YKU3HU U acTpOOHOJIOTHS.

OcHoBHbBIE 3Talbl HEOpraHMYecKOW HBoouuu. [lnanerapHas (Teoyioruyeckas) 53BOJIOLUS.
XuMuyeckasi dSBONIONUSA. AOHOreHHBIH CHHTE3 OpPraHMYECKHUX BEILIECTB W3 HEOPraHUYECKHX.
Onmeir C. Mumnepa u [. Opu. OOpasoBanue mnonuMepoB U3 MoHoMepoB. KoarepBarHas
runore3a A.M. Onapuna, runore3a neppuyHoro OynpboHaJlx. XonjeitHa, reHeTuueckas runoresa [
Ménnepa. Pubosumsr (T. Yek) u runoresa
«wvupa PHK» V. I'mnbepra. ®opmupoBanre mMeMOpaH M BO3HHUKHOBEHHE INPOTOKJIETKU. Mcropus

3emuin U MeTOJbl €€ u3ydyeHus. Mckomaemble OpraHMYECKUE OCTATKH.

['eoxponomnorust u e€ Meronapl. OTHOCUTEIbHAS M a0CONIOTHAS T€OXPOHONIOTUs. [ eoXxpoHoornyeckas
LIKaJa: 0HBI, 3PbI, IEPHOBI, JTIOXH.

HavanpHbple sTanbel opraHumdeckoil sBoironuu. llosBieHWE W HBOJIOLHUSA MEPBBIX KIETOK.
Oomoniuss  Merabosm3Ma. Bo3HukHOBeHHe mepBbIX 3kocucTeM. CoBpeMEHHblE MUKPOOHBIE
OMOIIEHKHU KaK aHAJIOT MepBhIX Ha 3emiie coobmecTB. CTpomaronuthl. [IpokapruoTsl M 3yKapHOTHI.

[Ipoucxoxxaenue sykapuoT (cumMOuoOreHes3). DBOJIOLHOHHOE IPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOUHBIX OPraHu3MOB. BOZHUKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoOBHbIE ATanbl BONIONMM BhICIIUX pacTeHUil. OcHOBHbIE apomMop¢o3bl pacTeHuil. Brixon
pactenuii Ha cyury. [losiBIeHHe cCIOpOBBIX pacTeHHUM U 3aBoeBaHME UMHU CylId. CeMEHHbIE PaCTEHHUS.
ITpoucxoxnenue IIBETKOBBIX pacTeHUH.
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OcHOBHBIE 3Tallbl 3BOIIOIUH KUBOTHOTO Mupa. OCHOBHBIE apoMOp(]o3bl )KUBOTHBIX. Benackas
dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THIIOB. [IepBbIe XOpAOBBIE >KUBOTHBHIE.
Kvzep B Boje. DBOIONMS MO3BOHOYHBIX. [Iponcxoxaenue amduobuii u pentunmii. [Ipoucxoxaenue
miekonutaomux ¥ ntul. [IpuHnun kmoyeBoro apomopdos3a. OcBoeHue OECHO3BOHOYHBIMU H
MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emiie MO ’paM U NEPHOJaM: apXeu, MpOTepo30il, Majaeo30il, Me3030H,
KaifHo30M. OOmasi XapakTepHCTUKa KJIMMaTa M IeoJOrMYecKux mpoueccoB. [losBieHue u pacuser
XapaKTepHBIX OPraHW3MOB. YTJeoOpa3oBaHME: €ro YCIOBUS M BIMSHHE Ha Ta30BbI COCTaB
aTMoc(hepsl.

MaccoBble BbIMUpaHUSI — OHKOJOTHYECKHME KpU3UChl mpouuioro. I[IpuyuHbl M ClencTBUsS
MacCOBbIX BbIMHpaHUi. COBPEMEHHBIH JKOJOTHYECKHH KpHU3HUC, ero ocobeHHocTu. IIpobGiiema
coxpaHeHHs OMopa3HooO0pas3us Ha 3emiie.

CoBpemeHHass cucTeMa oOpraHuyeckoro wMwupa. llpuHnunel kinaccuukanuym OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JeMouncTpannu

[Moptpersr: @. Pean, JI. Cnamnanuanu, JI. I[lacrep, M.M. MeunuxoB, A.W. Omnapun, Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemgm», «Cxema ombita JI. Ilactepa mo uzyueHuto
camo3apokaeHust xusHu», «Cxema omnbita C. Mumiepa, I'. IOpu», «Ortamnbl HeopraHuyeckoi
3BOMOLMM», «l'eoxpoHosornueckas mkana», «HauyanbHbple 3Tanbl OPraHUYECKOW — 3BOJIIOLIUNY,
«Cxema 00pa3zoBaHUsI DYKAPUOT IYTEM CHUMOHOTCHE3ay,

«Cucrema xuBoW mpuponbl», «CTpoeHue BUpPYCa», «APOMOPQO3BI PaCTECHUII»,

«PuanoduTh», «OTHOKIETOYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC BOJIOPOCITH,
«Mxwny, «l[lanmopotHukn», «l'oiocemMeHHble pacTeHus», «Opraibl HBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL KUBOTHOTO MHPa», «ApoMOp(oO3bl KUBOTHBIX,
«Ipocrerimme», «Kumeynononoctusiey, «llnockue wyepBu», «HUineHUCTOHOTHEY,
«PBIOBI»,  «3EeMHOBOJIHEICY, «IIpecmbikaromuecs», «IITULBY, «MIICKOTIUTAIOIIHE),
«Pa3BuTHe XHM3HM B apxeHcKou spey, «Pa3BuTHE KU3HM B IPOTEPO3OMCKOU 3pen,
«Pa3BuTHE XM3HM B TalICO30MCKON 3pe», «Pa3BUTHE XKU3HU B ME3030MCKON 3pey,
«Pa3BuTHe )XM3HU B KaHO30MCKON 3pey, «CoBpeMeHHas CHCTeMa OPraHuYeCKOTOMHUPay.
OO6opynoBanue: repdapul pacTeHUN Pa3IUYHBIX OT/EJIOB, KOJUICKIIMH HACEKOMBIX, BIAKHbBIC
npenaparbl >KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJIJIEKIIMM HIJIOKOXHX, CKEJEThl TMO3BOHOYHBIX
JKUBOTHBIX, YydYesa MNTUIl U 3BEpel, KOJUIEKIUU OKaMEHEJIOCTEW, MOJE3HbIX HMCKOMAEMbIX, MYJSKU
OPraHMYEeCKHX OCTaTKOB OPTaHU3MOB.
BupryanpHas nabopatopHas pabota «MogenupoBanue onbiToB Munepa—Opu mo u3yueHuto
a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COCTMHEHUI B IEPBUYHON aTMOcheper.
JlaGoparopHas pabota «VI3yueHue U OmHMcaHWe MCKOMAEeMbIX OCTATKOB JPEBHUX OPTaHHU3MOBY.
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[Ipaktrueckas padota «M3ydeHrne 0cOOEHHOCTEH CTPOSHUSI PACTCHUI Pa3HBIX OTACIOBY.
[pakTuueckas pabora «3yueHne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX.

Tema 5. IlpoucxokaeHne 4eJa0BeKa — AaHTPONOTeHe3

Pasnensl v 3a1a4u aHTPONIOJIOTUU. METOIBI aHTPOIIOJIOTHH.

CraHOB/IEHHE TIPEICTaBICHUW O TPOUCXOKICHUM 4YEJIOBEKA. PenuruosHele BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBO 4enoBeka ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE IOJOKEHUE 4eaoBeka. CBUIECTENbCTBA
CXO/CTBAa YEJOBEKAa C JKUBOTHBIMH: CpaBHHUTEIbHO-MOp(dosornyeckue, 3>MOPHOIOTUYECKHE,
¢u3nonoro-onoxummuueckue, nopeneHuyeckue. OTIMUns 4eaoBeKa OT KUBOTHBIX. IIpsMoxoxkaeHue u
KOMIIJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOW CHCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOreHe3a: OHOJIOTMYECKUE, COLUAJIbHBIE.
CooTHoleHrne OMOJOrMUECKUX U COLMAIbHBIX (PaKTOPOB B aHTPOIIOI€HE3E.

OCHOBHBIE CTaJMM AHTpONOreHe3a. PaHHUe uesoBeKooOpa3Hble 00€3bsiHbI (IPOKOHCYJIBI) U
paHHUE MOHTUABl — OOIIMEe NPEeAKH 4YeI0BEKOOOpa3HbIX 00€3bsH M JIIOJEeH. ABCTPAJIONMTEKU —
JBYHOTHE MpeaKH Jironen. UYesoBeK yMenbld, IEpBbIE M3TOTOBICHUS Opyaud Tpyaa. Yenosek
OpSAMOXOJAUIMA M TepBbId  BBIXOZA Jrozed 3a mpenenbl AQpuku. YenoBek reiaenbOeprekuii —
00Nl peloK HEeaHJEPTaIbCKOr0 YEJIOBEKa M YEJIOBEKa pa3yMHOro. YenoBek HeaHAepTaIbCKUM Kak
BUJ| JIIOJEH XOJOJHOTO KimMaTa. YenoBek pasyMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUH 4YEIIOBEK,
OCBOEHHE KOHTHUHEHTOB 3a npezaenamu Adppuxu. [laneorenerrka u najaeoreHoMMKa.

DOBOJIIOLIMSL  COBPEMEHHOTO 4ejoBeka. EcTecTBeHHbII 0TOOp B HOMYIALUSAX YelIOBEKa.
MyTanuoHHbI nporiecc M nonuMopdusM. IlomyasiuoHHBIE BOJHBI, Apeid TreHoB, MUTpanus U
«3¢ ekt ocHOBaTENS» B MOIMYJIALUAX COBPEMEHHOT'O YEJIOBEKA.

Uenoseueckue pacel. [lonsitue o pace. bonbine pacel: eBponieonaHas (eBpa3uiickas), aBcTpaio-
Herpou/iHas (3KBaTopuaibHas), MOHI0JIOMIHAsA (a3MaTCKO- aMepuKaHcKas). Bpems u mytu pacceneHus
YyelloBeKa 10 IiaHere. EnnmHCTBO uwenoBedeckux pac. HayuHas HECOCTOSITENIBHOCTH pacu3Ma.
[IpucrnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpYKaroIel cpeabl. Bnusaue reorpaduueckoit
cpeabl 1 apeiida reHoB Ha MOP(HOJIOTHIO ¥ (PU3HOJIOTHIO YETIOBEKA.

MexaucuurnianHapable  MeToAbl B (U3UYECKOM  (OMOJIOTMYECKOM)  aHTPOIOJIOTHH.
OBOJIIOIMOHHASA AHTPOIOJIOTHS W TaJCOaHTPOIOJIOTHs YEJIOBEUECKUX MOMyNsiuuil. buoconuanbabie
UCCIIeIOBaHMs MPHUPOJIbl YenoBeka. VccienoBaHue KOIBOJIOLUUHU OMOJIOTHYECKOTO U COLMAIBHOTO B
YEJIOBEKE.

JlemMoHcTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, 5.4. Poruncknii, M.M. I'epacumos.

Tabmuupel u cxembl: «MeTonbl AHTPOHOJOTHM», «['OJOBHOW MO3r YEIOBEKa»,
«YenoBekooOpasHbIe 00€3bsHBI», «Cxkener YeJoBeKa U CKEeJIeT  IIMMIAaH3e»,
«PyaumeHTBl W aTaBU3MBbI», «JIBMKYIIME CHJIBI aHTPONOIreHe3a», «IBOJIOIUOHHOE
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JIPEBO YEJIOBEKA», «ABCTPATIONUTEKY, «YeI0BEK yMeNbli», «HenoBeK NpsiMOXO IS,
«/lenucoBckuit yenosek» «Heanpepranbupl», «KpomanboHIbly, «[Ipegku yenoBekay,
«OTanbl 3BOJIIOLHH YEJIOBEKay, «Packl uenoBeKay.

OOGopynoBaHue: MYJSDKA OKaMEHEIIOCTEH, MPEeIMETOB MAaTEpPHATbHOW KYJIbTYpPhl MPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUGDOIOTHYSCKUMH U OUOICHCKUMH CHOKETaMHU
MIPOMCXOXKICHUS YeIoBeKa, GoTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEIIOBEKA, CKEIIET YeJIOBEKa,
MO/IEJIb Yeperia YeJIoBeKa U Yeperna IUMITaH3€, MOJEIb KUCTH YeJIOBEKa U KMCTH LIIMMIIaH3€, MOJEIIH
TOpCa IMPEAKOB YEJIOBEKA.

JlaGoparopHas pabota «M3yueHue ocoOEHHOCTEW CTPOEHHS CKelleTa 4YelOBeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM».

[IpakTuueckas pabota «/3ydyeHne 3K0JIOTHYeCKUX aJanTaluil 4eIoBeKay.

Tema 6. JKoJIOTHSI — HAYKA 0 B3AaUMOOTHOIIEHUSIX OPraHU3MOB M HAJOPTraHNU3MEHHBIX CHCTEM C
OKPY:KaIOILeH cpeaou

3apoxaeHue W pa3BUTHE OJKojoruu B Tpymax A. I'ymGompara, K.®. Pymee, H.A.
CesepuoBa, J. ['ekkens, A. Tencnu, B.H. Cykauésa. Paznenst u 3agaun sxkoi0ruu. CBs3b 3KOJIOTHH C
JIPYTUMU HayKaMHu.

Metoner 3xonoruu. [losieBbie HaOMOIEHUS. DKCHEPUMEHTHI B OJKOJOTHH: TPHPOIHBIC U
naboparopHble. MogenupoBaHue B SKOJIOTHH. MOHUTOPHHT OKpYXKAIOUIEH Cpeapl: JOKaIbHBIH,
PETHOHAIBHBIN U TI100aJIbHBIH.

3HaueHNe HKOJIOTMYECKUX 3HAHUU ISl YeNIOBEKa. DKOJOTHYECKOEe MHPOBO33PEHHE KaK OCHOBA
CBSI3€M uenmoBeYecTBa C MNpUPOIOH. POpMHUPOBAHUE HKOJOTMYECKOM KYJIbTYPhl U 3KOJOTMYECKOU
IPaMOTHOCTHU HaceIeHHUS.

Jemoncrpanuu
[Toprpersr: A. I'ym6onpar, K.®. Pynse, H.A. Cesepuos, 3. I'ekkenb, A. Tencnu,B.H. Cykaués.
Tabmuer wm  cxembl:  «Pa3gensl JKOJIOTHUH, «MeTobl JKOJIOTHUH, «Cxema

MOHHMTOPHHTA OKPY>KAIOIIEH Cpebl».
JlaboparopHas pabota «/3ydeHne MeTo10B 3KOJIOTHICCKUX UCCIICIOBAHUII.

Tema 7. Opranu3mbl 1 cpeia OOUTAHUS

Okonorndyeckne (BakTopbl U 3aKOHOMEPHOCTH MX jelcTBus. Kiaccupukanus 3KOJIOTHUECKUX
(bakTopoB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTH JENCTBUSA
skosorndyeckux  ¢axrtopoB. IIpaBuno munHumyma (K. IlInpenrens, 0. JIn6ux). TonepanTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaxrtoppl. CBeT Kak sKonorndeckuil akrop. JleHcTBHe pa3HBIX Y4YacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHUE TPYIIbl pAaCTEHUI U )KMBOTHBIX MO OTHOILIEHUIO
K cBeTy. CurHasibHas poiib cBera. @oTonepruoaus3M.

Temnepatypa kak »skosoruueckuid Qaxrtop. [JleiictBue Temieparypbl Ha OpraHU3MBI.
[loiikunorepMHble M TOMOMOTEpPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPTaHU3MBI.
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Brnaxnocts Kak AKOJIOTUYECKHI dakTop. [TpucnocoGneHus pacTeHuil K
noaJepKaHuio BoaHoro Oamanca. Kiaccudukamusi pacTeHHil 1O  OTHOLIEHUIO K  BOJE.
[IpucnocobnaeHns KUBOTHBIX K H3MEHEHHIO BOAHOTO PEKUMA.

Cpenpl  oOMTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, IIOYBCHHAsA, TIIIyOMHHAS
NOJINOYBCHHAsI, BHYTpHOpranu3MeHHas. Dusnuko-xumMuueckue OCOOEHHOCTH Cpel  OOWUTaHHA
opranu3moB. [IpucnocobieHust OpraHu3MoB K )KH3HHU B Pa3HBIX Cpe/Iax.

buonorndeckue putmbl. BHemHue w BHyTpeHHUE PUTMBI. CyTOUYHBIE M TOJUYHBIE PUTMBL.
[TpucrocobIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUM JKU3HHU.

XKuznennsie ¢opmbl opranu3moB. [lonarue o sxu3HeHHOW ¢opme. KuzHeHHbIe (HOPMBI
pacTeHUi: JIepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPAaBbI.
XKuzneHusie GOPMBI JKUBOTHBIX: TUAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHUS U
o0pasa K1U3HHU.

buotnueckue ¢dakropsl. Bunbl 6MOTHYECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmsl. I[lapazutusm, koomepauusi, MyTyaau3M, KOMMEHCAIH3M (KBapTUPAHTCTBO,
HaxyeOHnuecTBo). Herpoduueckne B3aumojeiicTBus (Tornuueckue, (opudeckue, Hadpudeckue).
3HayeHne OMOTHYECKUX B3aMMOJCHUCTBHI JJs CYIIECTBOBAHMS OpPTraHM3MOB B cpene OOWTaHMS.
[TpyHIIMIT KOHKYPEHTHOTO UCKIIOYECHHUS.

JeMoHcTpanuu

Tabmuis! U  CXEMBL: «DKOJIOTUYECKUE (bakTopbI», «CBeToBoit CIIEKTP»,
«DKOJIOTHYECKHE TPYIIBl JKUBOTHBIX IO OTHOIICHHUIO K CBETY», «TEeIJIOKPOBHBIC >XUBOTHEICY,
«XO0JOJHOKPOBHBIC KUBOTHBIE», «DU3MOJIOTHYECKHE aTanTallMd JKUBOTHBIX», «Cpembl oOMTaHUs
opranu3MoBy, «buonornuyeckue putMmb», «KuzHeHHsle GOpMBI pacTeHui», <« KusHeHHbIE (QOPMBI
KUBOTHBIX», «DKOCUCTEMA IIMPOKOJIUCTBEHHOTO  JIecay, «JKocHCTEMa  XBOMHOIO  Jiecay,
«Uermu nuTaHUM,

«XumaugectBoy, «I[lapazutuzmy», «KorkypeHmusay, «Cumonosy, «KoMMeHcamm3my.

ObopynoBanue: repbapuu pacTeHU M KUBOTHBIX, MPUCTIOCOOJICHHBIX K BIUSHUIO Pa3IMYHBIX
IKOJIOTHYECKUX (hAaKTOPOB, repOapuu CBETOIIOOMBHIX, TEHENMIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHHIA,
CBETOJNIIOOUBBIC, TEHETIOOUBbIE UM TEHEBBIHOCIMBBIE KOMHATHBIE PACTEeHHUA, repOapuu U KOJUICKIHH
TEIUIOIIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pPACTEHUM, dydesla NTHUI[ U 3Bepel, repdapuu
pacTeHuid, OTHOCSIIUXCS K TUrpoduram, kcepoputam, mMe30puTaM, KOMHATHBIE PACTEHUS TaHHBIX
TPy, KOJUIEKIIUU JKUBOTHBIX, OOMTAIONINX B pa3HBIX cpenax, repOapuul W KOJUIEKIIUU PACTCHHU H
JKUBOTHBIX, O0JIAJAIONINX YepTaMHU MPUCIIOCOOJEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KHU3HHU,
repOapuy M KOJUICKITUU PACTEHUN W KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (DOPM, KOJUICKIIMH >KHBOTHBIX,
YUaCTBYIOIIMX B Pa3IMUYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGoparopHas paboTa «BrIsBiIeHHE TPUCTIOCOOIEHII OPraHU3MOB K BIUSIHUIOCBETAY.

JlaGoparopHas paboTa «BrisiBieHHEe MPUCTOCOOIEHUI OPraHU3MOB K BIUSHUIOTEMIIEPATYPhBI».

JlabopaTopHas paboTa «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHUM M3 Pa3HBIX MECT OOUTAHUSI.
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Tema 8. Jkos10rust BU10B U MOMY AU

DKOJIOTHYECKHE XapaKTepUCTUKH momyssiiuu. [lomymsuus kak Ouonornyeckas cucrema. Ponb
HEOJTHOPOJHOCTH Cpejibl, (pu3ndecknx 0apbepoB U OCOOCHHOCTEH OMOJIOTUU BUAOB B ()OPMUPOBAHUU
IIPOCTPAHCTBEHHOW CTPYKTYpbl mnonyssiuid. OCHOBHBIE IOKa3aTed MOMNYJSLHUHU: YUCIEHHOCTD,
IJIOTHOCTh, BO3pPACTHAsi M MOJIOBAs CTPYKTYpa, POKIAAEMOCTb, IMPUPOCT, TEMI POCTA, CMEPTHOCT,
MUTPALIUS.

Dkoyioruueckasi CTpykrypa mnonyisiiuu. OIeHka 4YUCICHHOCTH mnonyisauud. J{uHamuka
NONyJsIUMU U €€ peryisinus. buoTudeckuil NMOTEHIMan NonyJsauuu. MoaenupoBaHHE TUHAMUKH
nonyssinuud. Kpusbie pocra yncneHHOCTH nonyinsiuud. KpuBble BbKUBaHUs. Peryidius 4uciIeHHOCTH
MOMYJISIIIHA: POJb (PaKTOPOB, 3aBUCAIINX M HE 3aBUCAIINX OT IUIOTHOCTH. DKOJOTHYECKHE CTPATETUU
Buj10B (r- u K-crparerun).

[lonsitTue 00 o9KonoOruMueckoi Humie Buga. MecrooOutanue. MHOroMepHas MoOJIENb
skosornyeckord Humum Jx.M. XaruumHcona. Pasmepsl skosiormyeckoi Humd. lloTeHumanbHas u
peann30BaHHAsl HUILIN.

Bun kak cucrema nonyssuuil. Apeaisl BUI0B. BUJbl U UX )KU3HEHHBIE CTPATETUU.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEACHUS W MUTPALMI >)KMBOTHBIX. BHOJIOrMYeCKME MHBA3UU UY>KEPOAHBIX
BHJIOB.

JemoHcTpanuu
[Toprper: [Ix.M. XaTunHCoH.
Tabmuis! U CXEMBL: «DKOJIOTUYECKUE XapaKTEPUCTUKH HOMYJISALAN,

«[IpocTpaHCTBeHHAs] CTPYKTYypa MONMYJSIUN», «Bo3pacTHbIC MUPAMUIBI ITOMYISIIUN,
«CKOpOCTh 3aceNeHus MOBEPXHOCTU 3eMIIM PA3IUYHBIMU OpTaHU3MaMm», «MoAeTbIKOIOrHYeCKOn
auiu Jx.M. XaTauHCcOHaY.
ObopynoBanue: repOapuu pacTeHHM, KOJJIEKIINH )KMBOTHBIX. JJabopaTropHas pabora
«[IpucnocobneHus: ceMsH pacTeHUM K pacCeNeHUIO».

Tema 9. JkoJ10rust co001IeCTB. IKOJIOTHYECKHE CHCTEMBI.

CoobuecTBa oprann3MoB. buotieHo3 u ero cTpykTypa. CBsi3u MeX 1y OpraHu3MaMHUB OHOLIEHO3E.

Okocuctema kak oTkpsitas cuctema (A.Jlx. Tencnu). @yHKIMOHANBHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: TPOIYLIEHThI, KOHCYMEHTHI, peayleHTbl. Tpoduueckue ypoBHu. Tpoduueckue nenu u
cetd. AOnotnueckue 0510ku sKocucteM. [1ouBbl M MIIBIB AKOCHCcTEMax. KpyroBopoT BeliecTB U NOTOK
SHEPTUU B DKOCHCTEME.

OcHoBHbIE TOKa3aTeNnM 3KocucTeMbl. buomacca u mpoAykuus. OKOJIOTMUYECKHE IMHPaMHJIbI
qrcesl, 0MOMacchl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKllecCHH. [lepBUUHbIE HBTOPUYHBIE CYKIIECCHUM U MUX MPUYMHBI.
AHTpOIIOTeHHBIE BO3ecTBUS Ha cykieccuu. KimmakcHoe coobiiecTBo. buopaznoobpasue u moiaHoTa
KPYrOBOpPOTa BELIECTB — OCHOBAYCTOMYMBOCTH COOOIIECTB.

IIpuponHble 3KOCHUCTEMBL. JKOcucmemvl 03€p U pek. IKocucmembl MOpeu U OKeaHos.
IKkocucmemul MYHOP, 71ecos, cmenell, nyCMulHb.
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AHTpPOIIOT€HHbIE ~ JKOCUCTEMBI.  Arposkocuctema.  ArpoueHo3.  Paznuuua — mexny
AQHTPOIIOT€HHBIMHU U IIPUPOIHBIMH S3KOCHCTEMAMH.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢mopa u ¢ayHa.
CuHaHTponu3anus ropoJckoi ¢ayHsl. bruonornyeckoe u X034HCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (bopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI OpPraHu3MOB B
sKocucTeMax. Ponb  Kackadnoeo aghghekma u  8U008-90uUpurkamopos  (Kuo4esvix 6ui08) 8
@yukyuonuposanuu sxocucmem. IlepeHoc 3HEPrUM M BELIECTB MEXKIY CMEKHBIMU 3KOCHCTEMaMH.
Y CTOHYMBOCTD OPraHU3MOB, MOIMYJISUN U YKOCUCTEM B YCJIOBUSAX €CTECTBEHHBIX M AHTPOIOTCHHBIX
BO3JICHCTBUM.

Mexanuszmvl 6030eticmeus 3a2pA3HeHUll pa3HblX MUN08 Ha CYOOP2aAHUSMEHHOM, OP2AHUSMEHHOM,
NONYTIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbI IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTo10J10THsl MOHUTOPUHIa €CTECTBEHHBIX U aHTPOIIOTEHHBIX 3KOCUCTEM.

JeMoncTpanuu IToptper:

A.JIx. Tencnu.

Tabmumer u cxembl: «CTpykTypa OWOIEHO3a», «DKOCHCTEMa IIUPOKOJIMCTBEHHOIO JIEcay,
«JxocuctemMa  XBOHMHOro Jeca», «QDyHKIHMOHAJIbHBIE TPYINbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopoT BemiecTB B 3kocuctemey, «llernu nuranus (macTOUIIHAs, JETPUTHAS )Y, «IKOJIOTHUECKAS
nupampia yucen», «IKOJIOrMYecKas NupaMujia Ouomaccel», «JKojoruyeckast nupamuIa
sHeprum», «OOpa3zoBanue 0o0y0Tay,

«[lepBuunast cykueccus», «BoccraHoBieHue Jieca mocie IMoXxapa», «IKOCHCTEMa O03epay,
«ArporeHo3», «KpyropopoT BEImIECTB W TOTOK DJHEPTUM B arporeHO3e»,
«[Ipumepsl ypOOIKOCHCTEM.

Ob6opynoBanue: repbapuu pacTEHHA, KOJUIEKIIMN HACEKOMBIX, Uydela ITUIl U 3Bepel, repbapun
KYJBTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIEIbIKOCHCTEMBI.

IIpakmuyeckasn paboma «VI3yueHne u onucaHue ypoo3KOCUCTEMBI.

Jlabopamopnas paboma «V3ydeHue pazHOOOpa3usi MEIKUX TOYBEHHBIX WICHUCTOHOTHUX B
pa3HBIX IKOCUCTEMAX .

OKkckypcusi  «IKCKypcuss B THUINHMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHHMK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03epo, 60JI0TO)».

OKcKypcust «IKCKYPCHs B arpOdIKOCHCTEMY (Ha TT0JIE WK B TETUTMYHOE XO35SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obmiennanerapras 00os0uka 3eMiu, TA€ CYIIECTBYET WM CYIIECTBOBAIA KU3Hb.
Pa3Butue npexacrasienuit o 6uoctepe B Tpynax 3. 3rocca. Yuenue B.M. Bepnanckoro o 6uocdepe.
O6unactu 6uocdeps! u €€ cocras. JKupoeseniecTBo 6Mochepsl U €ro PyHKIHH.

3aKOHOMEPHOCTH cyulecTBoBaHMus Ouochepsl. OcoOeHHOCTH Ouocdepbl Kak TIiI00anbHON
sKocucTeMbl. J[nHaMuyeckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BenecTs 1 OMOre0XMMHUYECKHE
LUKJIbI (yrmepona, azoTa). PurmuunocTh SIBJICHUI B ouocdepe.

25



denepanbhas padouas nporpamma | buomorus. 10-11 kimaccel (yriayOn€HHBINH YpOBEHB)

3onanbHOCTh Onochepsl. [lonsTue o 6mome. OCHOBHBIC OMOMBI CYIIHM: TYHJpa, XBOWHBIC Jieca,
CMEIIaHHble W IIHPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIYCTHIHH, TpPOMUYECKHE Jieca,
BBICOKOTOpBs1. Kitumar, pacTUTENbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa u GyHKIUS KUBBIX CHCTEM, OIIEHKAa MX PECypCHOro HoTeHLuana ¥ OuochepHbIX
GyHKINH.

JeMoHcTpaimu

[Toptpetsl: B.1. Bepnanckuii, 3. 31occ.

Tabmuer u cxembl: «l'eocdepsr 3emmu», «KpyroBopor azora B mpHupoje»,
«Kpyrosopot yriepoja B IPUPOJEH, «Kpyrosopot KHCJIOpOJia B IPUPOIE»,
«KpyroBopoT Bojbl B Ipupoze», «OcHOBHBIE OMOMBI cymn», «KnumaTuueckue nosica3eMin,

«Tynnpay, «Tamray,  «CMeniaHHBIN necy, «llIupokoaucTBEeHHBIN JIeC,
«Crenby, «CaBanHay, «IlycTeina», « Tponuueckuii gecy.
O6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUY )KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Kamomas cpeaa

DKOJOTHYeCKHe KPU3UCHI U UX MpHUYMHBL. Bo3neiicTBue denoBeka Ha Ouocdepy. 3arpsa3HeHHe
BO3YIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOJIHON cpeabl. OxpaHa BOIAHBIX PECYPCOB.
Paspymenne nouBsl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne Kiumara.

AHTpOTIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM U JKMBOTHBIA MUpP. OXpaHa pPacTUTEIBHOTO U
KUBOTHOTO MHpa. OCHOBHBIE MPHUHILMIIBI OXpaHbl Hpuponsl. KpacHsle kuuru. Ocobo oxpaHseMmbie
npupoanblie Tepputopun (OOIIT). borannyeckue casbl U 30010rMYECKHUE TAPKH.

OCHOBHBIE TPHHIUIBI YCTOWYUBOTO PAa3BUTHS YEIOBEUSCTBA W NPHPOJILI. PammoHanibHOE
MPUPOIONIONIB30BAaHUE U COXpAaHEHHE OMOJIOTrHYecKOoro paznooOpaszusi3emin. OO0mre 3aKOHOMEPHOCTH
rJI00ATBHBIX JKOJOTHYECKUX KPH3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpPHU3HCAa M €ro BEpOSTHBIC
MOCTIEACTBHSI.

Pa3BuTHe METO/I0OB MOHUTOpPWHIA PAa3BUTHUSl OMACHBIX TEXHOTEHHBIX mporeccoB. Cucmemuvlie
uccnedosanusi nepexooa K  pecypcocoepezaroweil. U KOHKYPEHMOCHNOCOOHOU  3IHepeemuke.
bBuonoeuueckoe pasnoobpasue u 6uopecypcol. Hayuonanvhvie uH@OpMayuoHHblE CUCTIEMBI,
obecneuusaiowue 00cmyn K uH@opmayuu no COCMOSHUN OMOENbHbIX U008 U IKkocucmem. OCHOB8bl
9Kopeadbunumayuu IKocucmem u cnocooos bopvbovl ¢ buonospedcoeHuaMU. PekoncmpyKkyus MOpCKux u
HA3eMHbIX IKOCUCTEM.

JlemMoHCTpanuu

TaOmuipl 1 cxeMbl: «3arpsisHeHHe aTMochepbl», «3arps3HeHue Tuapocheps,
«3arpsi3HeHHne NouBb», «IlapHUKOBBINA AP dexT», «Ocobo oxpaHseMble TPUPOIHBIETEPPUTOPHI,
«Mogenu ynpasisieMOro MUpPay.

Ob6opynoBanue: ¢poTorpaduu oxpaHseMbIX pacTeHUH 1 )KUBOTHBIX KpacHoit knuruPoccuiickoi
®enepanyn, KpacHol KHUTH pernoHa.
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IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
ITO BUOJIOT'MU HA YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K Pe3yibTaTaM OCBOCHHS OOYYAIOIIMMHUCS IPOTPaAMM
CpeaHero o0mero 00pa3oBaHUs: TUIYHOCTHBIC, METANPEAMETHEIC H MTPEMETHEIC.

B cTpykType JHMYHOCTHBIX pE3yJlbTaTOB OCBOEHHUS MPOrpaMMbl MO OWOJIOTMH BBIJCIICHBI
CJIEIYIOIME COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOM IPaKJaHCKOW UACHTUYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPEACIICHUIO, HAaJu4ue MOTUBALUU K
o0ydeHnt0 OWOJIOTHH, IEIICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOESXKIECHUH JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX  Tpaguuui pa3BuUTHUsA OMOJIOrMYECKOro 3HaHUA,
TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS B CBOCH JESITEIHLHOCTU IIEHHOCTHO-
CMBICJIOBBIMU ~ YCTAaHOBKaMH, TMPUCYIIUMHU CUCTEME OMOJIOrMYecKOro oOpa3oBaHuUs, HaIUYUE
MIPABOCO3HAHUS IKOJIIOTUICCKOU KYIbTYPBI, CHOCOOHOCTH CTaBHTh LM H CTPOUTH )KH3HCHHBIC TUIAHBI.

JIM4HOCTHBIE PE3YyJbTaThl OCBOCHHUS MPOrpaMMbl MO OWOJIOTMHU JOCTHTAIOTCAB EIUHCTBE
y4eOHOM M BOCHHUTATEIBHOU JCATEIHHOCTH B COOTBETCTBUUC

TPAAUILMOHHBIMU POCCUHCKUMH COLUOKYIbTYPHBIMHU, HCTOPUUYECKUMH U TyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSIMH, MPUHATBIMU B oO1ecTBe MpaBWIaMd M HOPMaMH
MOBEJCHUSA U CHOCOOCTBYIOT rporeccam CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3WLIMM JIMYHOCTH, MATPHUOTH3MA U YBAKEHUSAK 3aKOHY U
MIPABOIOPAJIKY, YEIIOBEKY TPpyAa U CTapIIeMy MOKOJIEHUIO, B3AUMHOTOYBKEHUs,  OEpPEKHOr0
OTHOUIEHUSA K KyJbTYpHOMY HAaCI€AUI0 M  TPaIMUUSIMMHOTOHAMOHAJIBLHOIO HApOIa
Poccuiickoii @enepanuu, Ipupoe U OKpyxaromien cpene.JINUHOCTHBIE pe3yJIbTaThl OCBOCHUS

ydaeOHoro npenmera «buonorus» JoMKHBI OTpaXkaTb TOTOBHOCTh u CIIOCOOHOCTh
oOyyaromuxcsi  PyKOBOACTBOBATbCAC(HOPMUPOBAHHONW  BHYTPEHHEW  MO3UIMEH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIXOPHUCHTAINH, TO3UTHBHBIX BHYTPCHHUX YOCIKICHHM,
COOTBETCTBYIOIIUX TPATUITHOHHBIMIICHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
ONbITa W OMNbBITA/ICITEILHOCTA B MPOILECCE PeaIn3alid OCHOBHBIX HANPaBJICHHUI BOCIHUTATEIbHON
JEATEIIbHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpaxaanckoro BoCHHTAHHS:

c(hOPMHUPOBAHHOCTH TPAXTAHCKON TMO3HUIIUN O0YYArOIIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCUHCKOTo 00IIecTBa;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX TpaB W  OO0S3aHHOCTEH, yBaKEHWE 3aKOoHA H
IPaBOIOPSAIKA;

TOTOBHOCTH K COBMeCTHOﬁ TBOp‘-IeCKOfI JCATCIIBHOCTHU HpI/I CO3JaHNHN yT-Ie6HI)IX HpOCKTOB,
pellleHrH Y4eOHBIX M IO3HABATENbHBIX 3aa4, BBINOJIHEHUH OHMOJOTHYECKMX DKCIIEPHMEHTOB;
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CIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MO3ULMIO 110 OTHOIIEHUIO K SBJICHHSIM COBPEMEHHOMN
JKM3HHU U OOBICHITSH €€;

YMEHHUE YUUTHIBaThb B CBOMX JCHCTBUSAX HEOOXOJUMOCTb KOHCTPYKTMBHOI'O B3aUMOJEHUCTBUS
Jro/Ie C pa3HbIMU YOEKICHUAMH, KYIbTYPHBIMU LIEHHOCTSIMU U COLIMATIbHBIM I10JIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO  BBINOJHEHUS  y4EOHBIX,
IIO3HABATEJIBHBIX M UCCIIEI0BATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLICHUS K MHEHHUIO OIIIOHEHTOB
py 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOIMUECKOT0 COAECPIKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM IEATEIbHOCTH;

2) NaTpHOTHYECKOr0 BOCHUTAHHUSI:

C(OPMHUPOBAHHOCTb POCCUICKONW TI'pa)KAaHCKOM HMIEHTHUYHOCTH, NAaTPUOTH3Ma, YBAXEHUA K
CBOEMY HApoAy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes PoauHON, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK U KyJIBTYpY, IPOILLIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO HapoJa Poccun;

HECHHOCTHOC OTHOWICHUC K IMPHUPOAHOMY HACICAUIO W IMMaMATHUKAM IIPUPOJAbLI, HOCTHXXCHUSAM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJCHHWE W pa3BUTHE OMOJIOTHH,
[OHUMAaHMs 3HA4eHUs! OMOJIOTMH B MMO3HAHUU 3aKOHOB IPHUPOJIbI, B KHM3HHU YEJIOBEKa U COBPEMEHHOI'O
00I11eCTBa;

uzelHas yOexJIEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:
OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoaa; chopMHpPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHMSA, STUYCCKOI'O IOBEACHMA,
CIOCOOHOCTh OIICHMBATh CHTYalMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbBI 1 ICHHOCTH,
OCO3HaHUE JUYHOTO BKJIAJA B TOCTPOEHUE YCTOMYMBOTO OYIYIIETO; OTBETCTBEHHOE OTHOIIICHUE
K CBOUM POJIUTEIISIM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS I[IEHHOCTCH CEMEHHOW J>XM3HH B COOTBETCTBHHM C TPAJUIMUSIMH HApOIOB
Poccuu;

4) scTeTHyecKoro BOCHUTAHMUS:
OCTECTUYCCKOC OTHOUICHHUC K MHPY, BKIIOYad OICTCTUKY 6I)ITa, HAay4YHOTO W TEXHUYCCKOTO
TBOpYECTBA, CHOPTA, TPY/a, OOIIECTBEHHBIX OTHONICHHIA;
NIOHUMAaHHE SMOLMOHATBLHOTO BO3JCHCTBUSA KMBOH NPHUPOJLI U €& HEHHOCTH; TOTOBHOCTh K
CaMOBBIPAKCHUIO B pa3HbIX BUAX UCKYCCTBA, CTPEMIICHHUE IPOSABIIATH
KauecTBa TBOPYECKOM TMYHOCTH;

5) ¢pusuueckoro BocnuTaHus, (OPMHPOBAHMS  KYJbTYPbl 310pPOBbS M
IMOLUMOHAIBLHOIO 0JIArONOJy4ns:

MOHMMAaHUE W pealn3alus 3JA0pOBOTO M Oe30macHOro obpa3a KU3HH (310pOBOE THUTAHUE,
coOirofieHre TUTUEHUYECKUX TIpaBmII u HOPM, cObanmaHCHUpOBaHHBIN peXUM
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3aHATUA M OTHbIXa, peryisipHas (usnueckass aKTUBHOCTh), OEpPEKHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

MOHMMAHHUE [EHHOCTH MPABWJI WHIUBUAYATHHOTO U KOJUIEKTUBHOTO OE30MAaCHOTO MOBEACHUS B
CUTYaIUAX, YIPOXKAIOIIUX 37J0POBBIO U JKU3HU JIIOJCH;

OCO3HAaHHE TMIOCIEJACTBUI U HENpUSTUS BPEIHBIX MPUBBIUEK (YMOTPEOJICHHUS aJKOTOJI,
HapKOTHUKOB, KYPEHHUS);

6) TpynoBoro BocnuTanus:
TOTOBHOCTB K TPYAY, OCO3HaHHE IEHHOCTHU MacTepCTBa, TPYA000ue;
FOTOBHOCTh K AKTUBHOW JAESTEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATD, IJITAHUPOBATH U CAMOCTOSATEIHHO BBIMOIHATH TAKYIO €S TEIbHOCTD;
UHTEpEeC K pa3nuyHbiM chepam mpodecCHOHATBHOM N1eATENbHOCTH, YMEHHE COBEpUIaTh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC JKU3HCHHBIE TUIAHBI,
TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTHKEHUH BCEH KU3HU;

7) 3K0J0rH4YecKOro BOCIHTAHNS:

9KOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOLIEHHE K NPUpOJIe KaK HCTOYHHMKY KU3HM Ha 3eMmile,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILLIEHUE YPOBHS 3KOJOTUYECKON KYJIbTYpPbl: IPUOOPETEHUE ONBITAIUIAHUPOBAHUS ITOCTYIIKOB
Y OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUMN Il OKPYXKAIOIIEH Cpeibl;

OCO3HaHUE IN100aTFHOT0 XapaKTepa SKOJOTHUYECKHX MTPOOJIeM U ITyTel UX PEeLICHHS;CIOCOOHOCTh
UCTIOJIB30BaTh MPUOOPETaeMble MTPH N3YYEHUHN OMOJIOTHH 3HAHUS M YMEHHUS TPU PELICHUHU TPoOIIeM,
CBSI3aHHBIX C PAIMOHAILHBIM MPHUPOIONOIL30BaHUEM(COOIIOICHUE paBUI
MIOBE/ICHNUS B pUpoJe, HaIpaBJIEeHHBIX Ha COXpaHEHHE

paBHOBECHS B IKOCHCTEMAX, OXpaHy BHIOB, SKOCUCTEM, OUoCheEphI);

AKTUBHOE HENPUATHE JEHCTBUN, MPUHOCSIIIUX BPEd OKPYKAIOIIEH NMPUPOJHON Cpene, yMEHHUE
MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX ACUCTBUN U
pelOTBpaLIaTh UX;

HaJu4yue pa3BUTOrO SKOJOTUYECKOrO0 MBIIUICHUS, HKOJIOTMYECKOM KYyJIbTYpbl, OIbITa
JeSITeNIbBHOCTH 3KOJIOTUYECKOW HaIlPaBIC€HHOCTH, YMEHHS pyKOBOJICTBOBATHCS MU B [103HABATEIbHOM,
KOMMYHHUKAaTUBHOW M COLMAJIIBHOM NMPAKTUKE, TOTOBHOCTH K YYacCTHIO B NPAKTUYECKOUN NEATEIBHOCTH
9KOJIOTMYECKOM HalpaBIeHHOCTH;

8) menHocTH HAYYHOIrO MO3HAHMS:

C(OPMHPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH 1 00ILeCTBEHHOM NMPAaKTUKHU, OCHOBAHHOTO Ha IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYJIBTYpPbl KaK CpEICTBA B3aMMOJCHCTBHS
MEXIY JI0bMU u MIO3HAHUSA MUDA;
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MOHUMaHue crenupukn OWOJIOTMH KaKk HaykKd, OCO3HaHWs €€ pomu B (HOPMHPOBAHUU
pallMOHAIBHOIO ~ HAY4YHOTO  MBIIUICHUS, CO3JlaHUH LIEJIOCTHOTO IpeJCTaBIeHUs 00
OKpY’KalollleM MHUpe KaK O €IMHCTBE NPUPOIBI, YelIOBeKa M OOIIecTBa, B MO3HAHUM TNPHPOJIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH ITPO0JIeM COXpaHEHUs IPUPOAHOTO PaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOM ITUBHIM3AIMH: 00ECIIEYCHUsI HOBOTO
YPOBHSI Ppa3BUTUS MEAMLUHBI, CO3/1aHUE IIEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelaTh
pecypcHble TpoOIeMbl pa3BUTHA 4YEJIOBEYECTBA, IIOMCKAa MyTed BBIXOAA U3 TJ00ATBHBIX
9KOJIOTUYECKUX MpobjaeM U obOecneueHusl Nepexofa K YCTOHYMBOMY Pa3BUTHIO, PallMOHATIBHOMY
UCTIOJIb30BaHUIO TIPUPOJAHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TOJYYEHUM OHMOJOTMYECKMX 3HAHMH B IIENAX IOBBIMICHHUS OOIIeH
KyJbTYpBl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOH 4acTu (DYHKIIMOHAJIBLHOU
IPaMOTHOCTH 00y4aromuxcs, GopMUpyeMON IPU N3y4E€HUHONOJIOTHH;

[IOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, MWCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCII0JIb30BaTh [10JIy4aeMble 3HAHUs U1 aHAJIN3a U OOBSICHEHUS SIBICHUH OKPY>KaIOLIEero
MHUpa M IPOUCXOANIMX B HEM M3MEHEHHH, yMEHHE JeNaTh 0OOCHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE
Hay4YHbIX (DAKTOB M HMEIOIUXCS JaHHBIX C LIEIbIO MOJIYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul pelIeHUs IPo0JIeM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAyYHOM JEsTeNbHOCTH, T'OTOBHOCTh OCYLIECTBISTH IPOEKTHYIO H
UCCIIEI0BATEIbCKYIO eI TEIbHOCTh HHAUBUIYyaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
HOJIYYEHUIO HOBBIX 3HAaHUH 110 OMOJIOIUU B COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSIMU.

METAINPEAMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3ylabTaThl OCBOCHHsSI y4deOHOro rmnpeamera «buonorus» BKIIOYAIOT:
3HaUYMMbIC  JUII  (OPMHUPOBAHHUS  MHPOBO33PCHHS  OOYYArOMIMXCA  MEXIHCIUIIMHAPHBIC
(MeXmpeIMeTHbIe) OOIeHAyYHbIe MOHATHS, OTPAXKAIOIINUE LIETOCTHOCTh HAYYHON KapTHHBI MUpPA U
crenupuKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIXB €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS, IBJICHHE,
MpOIeCC, CHCTeMa, HayyHbli (akT, MPUHIMUI, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClIe/IOBaHMEe, HaOINI0/IeHuEe, H3MEpEHHEe, OSKCIEPUMEHT M JIpyrHe); yHHBepcalbHble Yy4ueOHbIE
neiicTBus (MMO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISITUBHBIE), oOecneunBaronme GopMUpOBaHHE
(GYHKIMOHATBLHOM TPaMOTHOCTH M COIMAJIBHOM KOMIETCHIIMM OOYYaIOIIUXCS; CIOCOOHOCTh
00y4aroIUXCcsl HCIONb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
VHUBEpCAJIbHBIE  y4eOHBbIE  JCUCTBUS B  [O3HABAaTEJIbHOM W COIMAIBHOM  TIPAKTHUKE.
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B pesymbrare wu3ydyeHuss OWOJOTMM Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHus Yy
obOyygaromerocss OyayT chopMupoBaHBI TO3HABaTEIbHBIC YHHUBEPCAJIbHBIE YyUeOHBIC JCHCTBUS,
KOMMYHHKATHBHbIC YHUBEpPCAJIbHBIC Y4eOHBIC NEHCTBHS, PETyIsSTHBHBIE yHUBEpCalbHbIC y4deOHBIC
JICHCTBUSI, COBMECTHAS JICATEIBHOCTb.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIe IeilcTBHUS
Ba3oBble Jornueckue neiicTBus:

CaMOCTOATENIHO ~ (OPMYJIMPOBaTh W  aKTYaJU3UPOBaTh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHMM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a,
CpaBHEHHMS, KI1acCU(pHUKALNU, 0000IIEHNS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX TOHATHH (BBIACIATH UX
XapaKTepHbIe IPU3HAKH, YCTAHABJINBATH CBSI3U C APYTMMH ITOHATUSIMH);

OIIPEAEIATh TN ACATeILHOCTH, 3a4aBasi IapaMeTpbl U KPUTEPUH UX JTOCTHXKCHHS, COOTHOCUTD
Pe3yAbTATHI ACSITEIBHOCTH C IIOCTABICHHBIMH LIEIISIMU;

MCIOJIb30BATh OMOJIOTMYECKHE TIOHATHS 17151 00BsICHEHUS (DaKTOB U SIBICHUH KUBOUIIPUPOIBI;

CTPOUTH JIOTMYECKUE pacCykaeHHs (MHIYKTHUBHBIC, JCAYKTHBHBIC, 10 AHAJIOTUH), BBISIBISATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIHUpOBaTH BHIBOABI WU
3aKIIFOUCHHS;

NPUMEHATh CXEMHO-MOJICIIBHBIE CpEACTBA ISl NPEACTAaBICHHS CYIIECTBEHHBIX CBs3eH U
OTHOUICHUH B M3y4aeMbIX OHMOJIOTHUECKHX OOBEKTaX, a TakXKe MNPOTUBOPEYHH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH)OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH pEIICHUS MPOOJIEMBI C y4ETOM aHaIM3a MMEIOIIUXCS MAaTepHATbHBIX U
HEeMaTepPHAIBbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTb, OIIGHHUBATh COOTBETCTBHE pE3YJIBTATOB LEISIM,
OLICHUBATh PUCKHU TIOCIIE/ICTBHI AEATEILHOCTH;

KOODAMHMPOBATb ¥  BBHINOJHATH PabOTy B  YCIOBUSIX pPEAIBHOTO, BHPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS,

Pa3BHBATh KPEAaTUBHOE MBILIJICHUE ITPH PEIICHUHU KU3HEHHBIX TIPOOIIEM.

ba3oBble ucciienoBaTebCKe 1eiiCTBUS:

BJIAJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEIOBATEILCKOM M TPOEKTHOW JCSATEIBHOCTH, HaBBIKAMU
paspenieHuss MpoOJieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOHUCKY METOJIOB
pELIeHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IT0O3HAHMS;

WCIONb30BaTh pa3iu4Hble BUJbl JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEpIPETAINH, TPEOOPA30BAHUIO0 U TPUMEHEHHUIO B YUCOHBIX CUTYAIUSIX, B TOM YUCIETIPU CO3TaHUN
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIA THI MBIIUICHUS, BIAAETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUYEBBIMU
MOHSTUSMUA U METOJIAMU;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BATEIHHOM AEATENHHOCTUH KIU3HEHHBIX
CUTYaIUsX;
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BBIABJIATE NPUYUHHO-CICACTBCHHBIC CBA3U W AKTYAaJIM3UPOBATH 3aAa4dy, BbIABUI'ATb TUIIOTC3Y eé
peleHus, HaXOAUTh apryMEHThI I JO0Ka3aTelbCTBA CBOMX YTBEPKIACHUU, 3a[1aBaTh IIapamMeTphbl U
KPUTEPHH PEIICHHS,;

AHAJIIM3UPOBATDH MOJTYUYCHHBIC B XOAC PCUICHUA 3ala4l pC3yJIbTaTbl, KDUTUYCCKN OLUCHHUBATHL UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATHh U3MECHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIGHKY HOBBIM CHUTYyallUsiIM, OIICHMBAaTh TNPUOOPETEHHBIH OIBIT, OCYLIECTBISATDH

IeJICHAIPABJICHHBIN TOMCK TIEPEHOCA CPEICTB U CITIOCOOOB JCHCTBUS
B MPOECCHOHATBHYIO CPELY;

YMETb  IIEPEHOCUTH 3HaHWS B II03HABATEIbHYIO A [OPaKTUYECKYIO obnactu
KHU3HEIEATSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUT'aTh HOBBIC UJICH, IPCAJIAraTb OPUTMHAJIbHBIC TOAXOAbI U PCIICHUA, CTaBI/ITBHpO6JICMBI n
3a/1a4u, JOMMYCKAOIIUE AIbTEPHATUBHBIE PEIICHHUS.

Pabora c undopmanmeii:

OPUCHTUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX MH(OpMAIMH (TEKCTe y4eOHOro TOCOOus, Hay4HO-
HOMYJISIPHOM JInTepaType, OMOJIOTHUECKUX CIOBAPAX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX,
B MHTEpHeTE), aHAMM3UPOBaTh HHMOPMAIIMIO PA3JIMYHBIX BUIOB U (DOPM MPEICTABICHHS, KPUTHUCCKU
OLICHUBAThH €€ JJOCTOBEPHOCTHh MHETIPOTUBOPEUYNBOCTB;

(dbopMyIHpOBaTh 3ampoChl M TNPHUMEHATh paszIMYHbIE METOAbl MPH TIOHCKE W O0TOOpe
Oouosiornyeckoit HHGOpMAaIK, HEOOXOIMMOM JIJIsl BHITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCIOJNB30BaHUS  HWH(OPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O MCIIOJIb30BAHHS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHUMAIBHYIO (hOpMy IpecTaBiIeHUs OHOIOTHYECKOW MHPOPMALIUN
(cxembl, TpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKHU U IPYTOE);

UCIOJIb30BAaTh HAYYHBIH A3BIK B KauyeCTBE CpeAcTBa IIpu pabore ¢ OHOJOTrMYecKon
UHpOpMaLMEi: TPUMEHATh XUMHUYECKHE, (U3NYECKHE W MaTeMaTUYEeCKUE 3HAaKH W CHMBOJIBI,
¢dopmybl, ab0OpeBHaTypy, HOMEHKIIATYPY, HCIIOIB30BaTh U MPeoOPa30BhIBATh3HAKOBO-CHMBOINYECKHE
CpeICTBa HATJISAHOCTH;

BJIQJIETh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHl MHPOpMaIui, nHHOPMAIIMOHHON 0e30MacHOCTH
JUYHOCTH.

KoMmyHukaTHBHBIE YHHBepCaJbHbIe YuyeOHbIe 1eiicTBHSA

O6menue:

OCYHIGCTBJ'H[TB KOMMYHI/IKaHI/II/I BO BCEX C(l)ean KHN3HU, aKTHUBHO yqaCTBOBaTB B AuaJjIore
WIM JUCKYCCHU TIO CYHIECTBY OOCYyKTaemMol Tembl (yMEHHE 3a/laBaTh BOMPOCHI, BBICKA3bIBATH
CY)KIIGHI/ISI OTHOCUTCIIBHO BBIITOJTHCHUSL npezmaraeMoﬁ 3a1a4u, y‘II/ITI)IBaTI) I/IHTepeCI)I n
COI1aCOBAHHOCTE MO3ULUIH JIPYTUX Y4aCTHUKOB JIanora 5810 TVCKYCCHUN);
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pacro3HaBaTh HeBepOallbHbIE CPEACTBA OOIIEHMs, MOHMMaTh 3HAYEHHE COLMAJIBHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CHUTyallui, yMeTb CMSAryaTb KOH(JIMKTBI M BECTH
IIEPETOBOPBI;

BJIAJIeTh Pa3JIMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJEHCTBHS, TOHUMATh HAaMEPEHUsI IPYIHUX
JIO/IeH, TPOSBIATH YBAXKHUTEIHHOE OTHOIIEHWE K COOECeTHHMKY M B KOPPEKTHOH (opme
(GopMynHUpOBaTh CBOM BO3PAXKEHUS;

Pa3BEPHYTO U JIOTMUHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAaHUEM SI3bIKOBBIXCPEJICTB.

CoBMecTHasi 1eATEJbHOCTD:

IIOHMMATh U UCIOJIb30BATh IPEUMYILECTBA KOMAHHON U MHIMBUIyadIbHON paOOTHINPHU pELICHUN
Ouosornyeckoi 1poOsaeMbl, OOOCHOBBIBaTH HEOOXOAMMOCTb IPUMEHEHHUs TPYNIOBBIX (HOpM
B3aMMOJEMCTBYS IPU PELICHUH Y4EOHOH 3a1auu;

BbIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JeHCTBUH ¢ y4y€TOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0TO YWIEHA KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUS 110
€€ JOCTH)KEHUIO: COCTAaBJIAThH ILIAaH ACUCTBUM, PACHPENEIATh POJIU C YUETOM MHEHUN YYaCTHHMKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KAayeCTBO CBOET0 BKJIAJA M KaXJOr0 y4yaCTHHKAa KOMaH/bl B OOLIMH pe3yibTar IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUACH C IO3ULUUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PAa3IMYHBIX CUTYaLUsAX, MPOSBITH
TBOPYECTBO U BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PeI‘y.]IﬂTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁmﬂe JeHCTBUA

Camoopranuszaums:

HCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JJIS BBIABICHUSA MPOOJIEM M MX PEIICHUSB )KU3HEHHBIX
U YYeOHBIX CUTYAIHSIX;

BI)I6I/IpaTI> Ha OCHOBEC 6I/IOJ'IOFI/ILIGCKI/IX 3HaHI/II\/JI IICJICBBIC U CMBICIIOBBIC yCTaHOBKI/IB CBOUX
JNEHUCTBUSX M TMOCTYNKax IO OTHOUIEHUIO K >XKMBOM MpPHUPOJE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITCIIBHO OCYHIGCTBJ'ISITI) HOSH&B&TGJ’IBHYI—O ACATCIIbHOCTD, BBIABIATH HpO6J’IeMI>I, CTaBUTH
u GopMyIUpoOBaTh COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON JEATEIBHOCTH U KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENILHO COCTaBJIATh IUIAH pEIIeHUs MPOoOJeMbl C YYETOM HMEIOIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieNlaTh OCO3HAHHBIM BHIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a PELICHMUE;
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OLIEHUBATh IPUOOPETEHHBIH OMBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOW 3PYAMLIMU B Pa3HBIX 00JacTAX
3HaHMU, OCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUAM, BHOCHUTL KOPPCKTUBBI B JCATCIBHOCTb, OLCHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HABBIKAMU I103HABATENbHOU pe(IeKCUM KaK OCO3HAHUSl COBEPIIAEMbIX ACHCTBHI U
MBICTTUTENIBHBIX MPOLIECCOB, UX PE3YyIbTATOB U OCHOBAaHUM, MCMOJIb30BaTh NPUEMBI pediieKcuu ais
OLIGHKH CHUTYalllH, BHIOOpA BEPHOTO PELLIECHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHS MO UX CHUKEHHIO; MPUHUMATH

MOTHBBI U apT'yMEHTHI APYTUX [IPH aHAJIN3€E PE3YJIbTATOB ACITEIbHOCTH;

IIpunsTHE Cedst U APYrUX:
IMpUHHUMATh C€6$I, IIOHUMas CBOM HEAOCTATKH U JOCTOMHCTBA,
INPUHUMATh MOTHBBI  apT'YMEHTBI IPYTHUX MIPH aHATIM3€E PE3YJIbTATOB JICSTEILHOCTH; IPU3HABATH
CBOE TPaBO U MPABO APYTUX HA OIINOKH;
pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TTO3UIIMHU IPYTOTO YeTIOBEKa.

NNPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS CoOJiep)kaHus ydeOHoro mnpeamera «buosorus» Ha
yriIyONEéHHOM YpOBHE OpPHEHTHPOBaHbl Ha obecredyeHue NpodUIbHOro 0O0ydeHHs OO0ydarolIuxcs
Oouonorun. OHM BKIIIOYAIOT: cHerupuYecKre A OMOJOTMM HayyHbl€ 3HaHUS, YMEHMSI U CHOCOOBI
JeMCTBUH O OCBOEHUIO, MHTEPNpETalud U NpeoOpa3oBaHUIO 3HAHUM, BHUJIbI JESITEIBHOCTH I10
NOJYYCHUIO HOBBIX 3HAHUH M WX TNPHUMEHEHHIO B Pa3IMYHBIX YYEOHBIX, a TaKXKEe B pealbHBIX
KHU3HEHHBIX cuTyauusx. [IpenmeTHblie pe3ynbTaThl IPeACTaBICHbI 110 FOJaM U3Y4EHHUs.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buomorus» B 10 kiacce
JIOJIKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUIl O MecTe W POJNM OHOJOTMUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHUPOBAHNUN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B MO3HAHUU 3aKOHOB IMPUPOABI U PEIIEHUU
npo0jeM paluOHAIbHOIO MPHUPOJONONIB30BAHMS, O BKJIAJ€ POCCUICKMX M 3apyOexHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH,

BJIQJICHUE CHCTEMOM OMOJOTMYECKMX 3HAHHWM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIAraroline
Ouosornyeckue TEPMHHbI M TOHATHS (KHU3Hb, KIJIETKA, OpPraHM3M, METa0oJIM3M, TOMEOCTa3s,
CaMOpETyJISILIMS, CaMOBOCIIPOU3BEIECHNE, HACIEACTBEHHOCTh, U3MEHUNBOCTb, POCT U  Pa3BUTHE),
Oouonornyeckne  Teopun  (kierouHas — teopust T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H.M. BaBunoBa — o meHrtpax
MHOrooOpas3usi U MPOMCXOXKIEHUS KYyJIbTYPHBIX pacTeHUil), 3aKOHbl (€AMHOO0Opa3usi IMOTOMKOB
IIEPBOTO ITOKOJICHMS,
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pacIierieHusl, YUCTOTHl TaMeT, He3aBUCUMOTOo HaciiemoBaHust . MeHens, TOMOJIOTHYECKHX PSIOB B
HacseacTBeHHOM n3MeHnunBocty H.M. BaBuiiosa), mpuHIMIBI(KOMIUIEMEHTAPHOCTH);

BJIaACHHUC OCHOBHBIMH METOd4aMU HAay4YHOI'O II03HaHu, HCIIOJIb3YCMBIX B
OMOJIOTHYECKUX  HCCIICZOBAaHUSX JKUBBIX OOBEKTOB (ONHMCaHME, W3MEpEHue, HalIoJeHuE,
IKCIEPUMEHT);

YMEHHE BBIICNATh CYIIECTBEHHBIC IPH3HAKUA: BUPYCOB, KICTOK MPOKAPHOT M IYKApHOT,
OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPraHMU3MOB, B TOM 4YHCIe OakTepuil, rpuOOB, pacTEHHIA,
KHUBOTHBIX U YeJIOBEKa, CTPOEHUS OPraHOB U CHUCTEM OPraHOB PACTEHMU, IHKMBOTHBIX, YEJIOBEKa,
IPOLIECCOB KU3HEACATENLHOCTH, IPOTEKAIOIINX B OpPraHU3Max PAacTEHUi, KMBOTHBIX M UYEJIOBEKA,
OMOJIOTHYECKUX MpPOIlecCOB: OOMEHa BemecTB (METa0OIM3M), MPEBPALICHUS >HEPTrUH, OpOKEHHS,
aBTOTPO(HOTO M TETepOTPO(HOr0 THIIOB NMUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS, HHIWBUAYAILHOTO
pa3BHUTHUS OpraHu3Ma (OHTOTreHe3a), B3aUMOICHCTBHSI T€HOB, TeTEPO3Nca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXAYy OpraHOMJaMH KIETKM M WX (YHKIHAMH,
CTPOCHHMEM KJIETOK pa3HbIX TKaHeW W MX (DYHKUUSAMH, MEXKAY OpraHaMd M CHCTEMaMHU OPraHoOB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKa U UX (PYHKUIHUSMH, MEXTYy CUCTEMaMH OPTaHOB M MX ()YHKIHIMH,
MEX/1y 3TarmaMu OOMEHa BEIIECTB, TalaMH KJIETOYHOTO IMKJA M JKU3HEHHBIX IUKJIOB OPTaHH3MOB,
JTanamMu AMOPHOHAILHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTHIIOM, (EHOTHUIIOM M (aKTOPaMU CPEJbI
o0ouTaHus;

YMEHHE BBISBIATH OTJIMYUTEIbHBIC TPU3HAKKA JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHUH,
KMBOTHBIX U YEJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIONIME APTyMEHTHI, OWOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIUKY JUJISl TOKA3aTeNIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CHCTEMAaTHUECKHUX TPYIII;

YMEHHE pemiath OMOJOTMYECKHE 3aJayH, BBIABISATh NPHYUHHO-CIEICTBEHHBIE CBS3H MEXIY
UCCIEYyeMbIMH OHOJIOTMMECKUMH IIPOIIECCAaMU UM SIBJICHUSIMHU, JENaTh BBIBOJBl M MPOTHO3BI Ha
OCHOBAHHU TIOJYYECHHBIX PE3yJIbTATOB;

YMEHHE BBIITOJIHAITH J1a00paTOPHBIE U MPAKTHYECKHE PadOTHI, COOIIOIATh MPaBMIIa MpH padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pPYyI0OBaHHUEM;

YMEHHUE BBIIBUraTh TMIIOTE3bI, IPOBEPATh MX 3KCIIEPUMEHTAILHBIMU CPEACTBaMH, (popMyIupys
IeNTb UCCTIeIOBAHNS, aHATM3UPOBATH MOJYYCHHBIE PE3YIIbTATHI U JIENIaTh BBIBOIBI;

YMEHHE YYacTBOBAaTb B Yy4eOHO-HCCIIENOBATENbCKOM paboTe 1O OMOJIOTHMH, SKOJOTHH U
MEIUIHE, TMPOBOJMMON Ha 0a3e MIKOJBHBIX HAay4YHBIX OOIIECTB, W MYOJWYHO MPEICTABIATH
HOJy4YEeHHBIE PE3Y/IbTaThl HA YYEHUUECKUX KOH(EPEHLINsX;

YMEHHE OIICHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JacCTH OMOJOTHU H
MeIUIUHBl (KIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HANPABICHHOE W3MEHEHHE I'€HOMa U
CO3JIaHHe TPaHCTEHHBIX OpPTaHU3MOB);
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YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccHoHambHON IesTEIBbHOCTH B
o0iacT OWMOJIOTUH, MEIUIMHBI, OWOTEXHOJIOTUH, BETEPHHAPHH, CEIBCKOTO XO3SCTBA, MHIIEBOU
IPOMBIIIJICHHOCTH, YIIIyOJSATh TO3HABATEIbHBIA WHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH NpOPeccun W MPOJODKEHHE OHOJOTHYECKOro OOpa3oBaHHMsS B OpraHU3aIUsIX
CpeaHeronpoecCHOHaIBFHOTO U BBICIIET0 00pa30BaHusI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 11 kiaacce
JTOJIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUIA O MECT€ W POJIK OUOJOTMH B CHCTEME E€CTECTBEHHBIX HAyK, B
GbopMUPOBAHUH  COBPEMEHHOM  €CTeCTBEHHO-HAyYHOM  KapTUHBI  MHpPa, B MO3HAHUM 3aKOHOB
OPUPOABl M PELICHUH SKOJIOTMYECKUX TNpOOJIeM 4YeloBEeYeCTBa, a TaKXKE B PEIICHHH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUS, U B (POPMHUPOBAHUHM LIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00IIEeCTBY, YEJIOBEKY, O BKJIA/Ie POCCUICKUX U 3apyO0eKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHUOJIOTHH;

YMEHHE BIJIAJETh CHUCTEMON OHOJOTMYECKMX 3HAHHUW, KOTOpas BKIIOYACT OIpeAeeHUs U
NOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATAlOIINX OMOJIOTHUECKUX TEPMHHOB M TOHATHH (BHI, SKOCHCTEMA,
ouoctepa), buonornyeckue Teopuu (dBoitouuonHas teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS
sBosonnn), ydeHus (A.H. CesepuoBa — o nyTsx U HarnpaBieHUsx sBoiounu, B.W. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus JIk. Xapau u B. BaiinOepra, 3apoplIieBOro
cxoactea K.M. Boapa), npaBuna (munumyma lO. JlnOuxa, 5KOJIOTMYECKON NHpaMHIbI SHEPTUH),
runoresbl (runoresza «mupa PHK» V. I'unbepra);

YMEHHE BIaJeTh OCHOBHBIMH  METOJAaMH  HAYYHOTO IIO3HAHUS, HCIOJNBb3YEeMBIMH B
OHMOJIOTUYECKHX UCCIEeIOBAaHUSAX )KUBBIX OOBEKTOB M IKOCHCTEM (OMHCaHUe, U3MEepEHHEe, HaOII0eHHE,
IKCIIEPUMEHT), CITIOCOOAMU BBISIBJICHUS U OLIEHKH aHTPOIIOTCHHBIX H3MEHEHUH B IIPHPO/IE;

YMEHHE BBIICISTH CYHIECTBEHHBIC MPU3HAKH: BUAOB, OMOTEOIICHO30B, SKOCUCTEM U Ouochepsl,
CTaOUIIM3UPYIOLIETo, JBMKYLIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOI'O O0TOOpa, auIoNaTpPUYECKOro U
CUMIATPUYECKOTO BHI000PAa30BaHUS, BIUSHUS JBIKYIIMX CHUJ HBOJIIOLMU HA TeHO(POH] TOMYJIALNH,
IPUCTIOCOOJIEHHOCTH OPraHu3MOB K Cpefe OOWTaHMs, 4YEepeOBAHMS HaIlpaBJICHUN HBOJIIOLNH,
KpyroBOpOTa BEUIECTB U MOTOKAHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAHABJIHMBATh B3aWMOCBS3M MEXIY IPOIECCAMHU HBOJIOLUH, JBIKYIIMMU CHUIAMHU
aHTPOIIOTreHe3a, KOMIOHEHTaMH Pa3IMUHBIX SKOCHCTEM M MPHUCIIOCOOIEHUSIMUA K HUM OpPraHU3MOB;

YMEHHE BBISBIATh OTJIMYUTENBHBIC MPHU3HAKH XKUBBIX CHUCTEM, IPUCIOCOOIEHHOCTh BHIIOB K
cpene oOuTaHusl, aOMOTUYECKHX U OMOTHYECKUX KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBs3el OpraHM3MOB
B COOOIIIECTBAX, aHTPOTIOT€HHBIX N3MEHEHHI B YKOCUCTEMaXCBOEH MECTHOCTH;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOLIME apryMEHThl, OHOJOIMYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY JUISt JI0Ka3aTeNnbCcTBa poacTea OpPTaHU3MOB pasHBIX
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CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpelibl 0OMTaHUs, €TUHCTBA YEJIOBEUECKHX pac,
HEOOXOJUMOCTH COXpPAHEHHUs] MHOTOOOpa3usi BUJOB M IKOCHCTEM KaK yCIIOBHUSl COCYILIECTBOBAHUS
IPUPOIBI M YETIOBEYECTBA;

YMEHHE pelniath OHOJOTMYecKHe 3a7aud, BBIABIATH HMPUYUHHO-CIECICTBEHHBIE CBA3H MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TPOIECCaMU U SIBJICHUSMH, JA€TaTh BBIBOJBI M IPOTHO3BI HA
OCHOBaHUU MOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIOJIHATH JIA0OPATOPHBIE U MPAKTUYECKHE paboThl, COOMI0IATh MpaBuiia Mpu padboTe ¢
y4eOHBIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTaTh TMIIOTE3bI, IPOBEPATh X IKCIIEPHUMEHTAILHBIMU CPEICTBAMHU, (popMynupys
1eJIb UCCIIeIOBAaHUS, AHATTM3UPOBATD MOJIyYEHHBIE PE3yJbTAThl U I€TIaTh BBIBOIBL;

YMEHHE YYacTBOBAaTh B Yy4eOHO-MCCIIEAOBATENBCKOM paboTe 1O OWMOJIOTHMH, SKOJOTHH U
MEJMIIMHE, MPOBOAMMOII Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M MYOJIMYHO MPEACTABIATH
NOJIy4YEeHHBIE PE3Y/IbTaThl HA YYCHHUECKUX KOH(PEPEHIINSX;

YMEHHE OLIEHHWBATh TMIOTE3bl U TEOPUU O MPOUCXONKICHUU KU3HM, YEIOBEKA M YEIOBEYECKUX
pac, o mpUYUHaXx, MOCIEACTBUAX U CIIOCO0aX MPEJOTBPALICHUS TTT00ANIBHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYLIECTBIATH OCO3HaHHBIA BbIOOp Oynyimiedt mpodecCHOHATBHOW NeATETbHOCTH B
o0iacti OWOJIOTHH, SKOJIOTHUH, TPUPOIOTOIB30BAHUS, METUIMHBI, OMOTEXHOJIOTUH, TICUXOJOTHUH,
BETEPUHAPHUH, CEICKOTO XO35HCTBA, MUILEBOM MPOMBIIUIEHHOCTH,  YIIyONsATh  MO3HABATENIbHBIN
HWHTEpPEC, HaIPaBJICHHBIN HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOMICH Mpodeccuu U MPOIOJIKCHIE
OMOJIOTHYECKOr0 O00pa30BaHUS B OpraHU3alUsAX CpPEAHEro MpPO(PEeCCHOHANIBHOTO U  BBICIIETO
o0OpazoBaHusl.
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10 KJIACC
Ne HaumenoBanue tem KomnnuectBo OcHOBHBIE BUJIbI I€ITEILHOCTH
IIporpammHoOe conepxanue
/11 y4eOHOTro mpeMeTa 4acoB oOy4Jaronmxcs
1 Tema «buojiorusi Kak HaAyKa»
1.1 | buonorus kak 1 CoBpemeHHAst OMOJIOTHS — PackpeiBath conepxanne TEPMUHOB U

KOMILJICKCHAs HayKa
1 KakK 4acCThb
COBPEMEHHOTO

oOrrecTBa

KOMIUIeKCHas Hayka. Kpartkas ucropus
pasBuTHs Ononornu. buonornueckue
HAyKH U U3y4aeMbl€ MU IPOOJIEMBI.
dyHaaMeHTaIbHbIe, IPUKIAIHbBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS

B OHOJIOTHH.

3HaueHue 6uoaoruu B GOopMUpPOBAHUHI
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KkapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Ouosiorueil. 3HaueHue
OMOJIOTHH B IPAKTHUUECKOMN
JIeSITEIbBHOCTH YeJIOBEKa: MEAUIIMHE,
CEIbCKOM XO03SHCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHe IPUPOJIBI.
JdeMoHcTpanuu

[Moptpetsl: Apucrotens, Teodpacr,
K. JIunnein, XX.b. Jlamapk, Y. /lapBuH,
V. T'apsen, I'. Mennens,

B.A. Bepuanckuid, N.I1. ITaBnos,

MOHATUI: HAYYHOE MUPOBO33PEHUE,
Hay4Hasi KapTUHA MUPA, HAyYHbIN
METO/1, TUTIOTE3a, TEOPHsI, METO IbI
HCCIIEA0BaHUS.

XapakTepu30BaTh OMOJIOTHIO KaK
KOMIUICKCHYIO HayKy, €€ MECTO U pOJjlb
Cpeau IPYruX €CTECTBEHHBIX HAYK.
OueHuBaTth BKJIaJ OTEYECTBEHHBIX
YUEHBIX B pa3BUTHE OMOIOTHH.
OrneHuBaTh POIb OMOIOTUYECKUX
OTKPBITUI U UCCIIEIOBAHUYN B PA3BUTUHU
HAyKH{ U MPAKTUYECKOM IeITeTbHOCTH
JOEH.

[Tepeuncnars npodeccuu, CBsI3aHHBIC

C COBPEMEHHOI Ononoruei.
[IpuBOAUTE MPUMEPHI MPAKTHYECKOTO
WCIIOJTH30BAHUS TOCTHKCHUHN OMOJIOTHHI
B MEAUIIMHE, CEIbCKOM XO0351CTBE,

IIPOMBILIUIEHHOCTH U OXpaHe MPUPOJIbI
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N.N. Meunukos, H.W. Basunos,H.B.
Tumodees-PecoBckmid,

Hx. Yorcon, ®@. Kpuk, JI.K. benses.
Tabmunel ¥ cxeMbl: «CBsI3b OMOJIOTUHAC
JIpYyruMU HayKaMuy», «Cucrema
OMOJIOTUYECKUX HAYK)

Htoro yacoB no teme 1
2 Tema «7KuBble cucTeMbI U UX H3YUYCHHE»
2.1 JKuBbIC CHCTEMBI U UX 1 JKuBble cucTeMBI KaKk IIPEeIMET U3yUEHUs PackpriBaTh cojiep;kaHrue TEPMUHOB U
CBOMCTBaA Oouoaoruu. CBOMCTBA )KUBBIXCHUCTEM: IMOHSATHUN: )KHUBasi CUCTEMa, DJICMCHT,

€IUHCTBO XMMHUYECKOI'0 COCTaBa, IIOJICUCTEMA, CTPYKTYpPa; OTKPBITOCTb,
JHUCKPETHOCTD U LIEJTOCTHOCTH,CHO0KHOCTD 1 BBICOKAS YIIOPAJAOUYEHHOCTb,
YIIOPALOYEHHOCTh YIIPaBIAEMOCTb, UEPAPXUYHOCTbD.
CTPYKTYPBI, OTKPBITOCTb, XapakTepru3oBaTh CTPYKTYPY U CBOMCTBA
caMoopra’usanys, JKUBBIX CUCTEM, OTJIMYHS XUMHUYECKOTO
CaMOBOCIIPOU3BEICHNUE, cocTaBa 00OBEKTOB KUBOWU HEKUBOU
pa3sapaxuMoCTh, U3MEHYUBOCTh,POCT MIPUPO/IBI, OOIINH TPUHIIUTTKIETOYHOM
W pa3BUTHE. OPTraHMU3aIUU JKUBBIX CUCTEM.
JdemoHcTpauuu CpaBHUBaTh OOMEHHBIE MTPOIIECCHIB
TaOnuibl U cxembl: «OCHOBHBIE IPU3HAKU HEXHBOU U KUBOMU TMPUPOJIC;
JKU3HINY, «BHOTOrn4ecKuecHCTEMBIY, PpacKpbIBaThb CMbICJI peaKHI/II?'I
«CBoO¥iCTBa )KUBOW MAaTEpUN» MeTaboan3ma.

OOBACHATH MEXaHU3MBI
CaMOPETYJISIIIUH KUBBIX CUCTEM
Pa3IMYHOTO HEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CyTh MPUHIIUIIOB
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MOJIOKUTEIBHON M OTPUIIATEIbHON
00paTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCIIPOU3BEICHUS, pOCTa U
pPa3BUTHS OPraHU3MOB

2.2

YpoBHeBas
OpraHu3alUs KUBBIX
CUCTEM

YPpOBHU OpraHU3alUU )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIH,
MONYJISILIMOHHO-BUIOBO,
9KOCHUCTEMHBIHN (OMOTeOIICHOTHYECKHH),
ounocdepnsiid. ITpomeccsr,
MPOUCXOMSIINE B )KUBBIX CUCTEMAX.
OcCHOBHBIE NTPU3HAKU KUBOTO. JKU3HBKAK
¢dbopma cymiectBoBanus marepuu. Hayku,
M3y4Yarollue *KUBbIE CUCTEMbIHA PAa3HBIX
YPOBHSIX OpraHu3aIiu.

N3yuenue xKuBbIX cucremM. MeToasl
ounonornuecko Hayku. HaGmonenue,
U3MEpPEHHE, SKCIIEPUMEHT,
cUcTeMaTu3aIusl, MeTaaHaIu3.

IToHsTHE O 3aBUCUMON U HE3aBUCUMOM
nepemeHHoi. [intannpoBanue
skcriepuMenTa. [loctaHoBKa U mpoBepka
runore3. Hynesas runoresa.llonsitue
BBIOOPKH U €€ TOCTOBEpHOCTh. Pa3dpoc
B OMonornueckux JaHubix. OneHkKa

PackppIBaTh copeprkanue TEPMHUHOB U
MOHSITHIA: OOMEH BEIIIECTB U MPEBPAIICHUE
SHEPTHUH, CAMOBOCIIPOU3BE/ICHUE,
CaMOPETYJISIHS, pa3BUTHE, KU3Hb, HAYIHBIN
(dhaKT, HAay4HBI METOJI, MpoOJIeMa, THII0TEe3a,
TEOpHsi, MPABUJII0,3aKOH.

[TepeuncnaTh MpuU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIC YPOBHU
OpraHu3aIH )KUBBIX CUCTEM U METO/IbI
OMOJIOTHMYECKUX MCCIICIOBAHUM.

OnuceiBaTh 0COOCHHOCTH,

XapaKTepHbIE AJI KKJIOT0 YPOBHS
OpraHu3aIuy )KUBOTO.

Ha3biBaTh Hayku, U3yyarouiye >KMBbIe
CHCTEMBI Ha Pa3HBIX YPOBHIX OpPTaHHU3AIUH.
CpaBHUBATH MEXKIY COOOM )KUBBIE CHCTEMBI
Pa3HBIX YPOBHEW OpraHu3aIluu U
MIPOUCXOASAIINE B HUX

MIPOIIECCHI.
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JOCTOBCPHOCTH ITOJYUCHHEBIX PE3YJIbTATOB.

[TpyunHbI HCKa)KEHUS PE3YIbTATOB
sKcrepuMeHTa. [ lonsTuecTaTuCTHYECKOro
TecTa.

JdemoHcTpaunu

Talnuibl U cxembl: «YPOBHU
OpraHu3aly )KUBOW IPUPOIBI»,
«CTpoeHue KUBOTHOM KIETKH,

«Txanu KUBOTHBIX», «CUCTEMBI OPTAHOB
YEJIOBEYECKOTO OPraHU3Ma,
«buoreonenos», «buochepar,

«MeToapl U3y4eHUS )KUBOU ITPUPOIBIY.
Oo6opynoBanme: naboparopHoe
000pyI0BaHueE IS MPOBEICHUS
HaOJIOJICHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora
«Vcrionp30BaHNe pa3IuYHbIX METOOBIPU
W3YYEHUHU KUBBIX CHCTEM.

[Toka3pIBaTh posib TUIIOTE3 U TEOPUIB
(hOpMHUPOBAHUN €CTECTBEHHO- HAYTHON
KapTHUHBI MUpa

Hroro yacoB o reme

3 Tema «buoJsiorust KIeTKN»

3.1 | Uctopus oTKpHITUS U
U3YUEHUSI KIICTKH.
Knerounas teopus

Knerka — cTpykTypHO-
(GyHKIIMOHAIbHAS €UHULIA KUBOTO.
HcTopust OTKPBITHSI KIIETKH.

Pa6otel P. I'yka, A. JleBeHryxka.
Knerounas teopus (T. [lIBans,

M. llneiinen, P. BupxoB). OcHOoBHbBIE

PackpeiBath comepxkaHue TEPMHUHOB
MOHATHUI: KJIETKA, OPTraHeIlIbl,
JOYKApUOTHI,  IPOKAPUOTHI,
IUTONOTHST  (KIIeTOYHAs
KJIETOYHAS TEOPHUSL.
XapakTepru30oBaTh OCHOBHBIE ATaIlbl

BUPYCHI,
Ouosorus),

u
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MOJI0KEHUS COBPEMEHHOM KJIETOUHOM
TEOPHH.

JdemoHcTpannu

IToprpersl: P. I'yk, A. JleBenryk, T.
[[IBann, M. IIneiinen, P. Bupxos, K.M.
bap.

OobopynoBaHue: CBETOBOW MUKPOCKOIT,
MHUKpOIIpenaparbl paCTUTEIbHBIX,
’KUBOTHBIX U OaKTEPUAIBHBIX KIETOK

Pa3BUTHUS LUTOJIOTUH KaK HAyKHU U €€
odopMIICHHE B KIIETOUYHYIO OUOJIOTHIO.
[Toka3bIBaTh BKJIA] YUEHBIX-OMOJIOTOBB
U3y4YEHUE KJIETOYHOIO0 CTPOCHUS
OpraHu3MOB.

Hepe‘H/ICJISITB OCHOBHBIC ITOJIOKCHU S
KJIETOYHOU TEOPUH, OOBACHATH €€ POJIbB
(OpMUPOBAHUN €CTECTBEHHO- HAYIHON
KapTHUHBI MUpa.

IIpuBOAUTH NOKA3aTEIBCTBA

pOJICTBA OPraHU3MOB

C UCITOJIb30BAaHUEM IOJIOKEHUI
KJIETOYHOU TEOpUHU

3.2

MeTtoabl
MOJIEKYJISIPHOU U
KJIETOYHON OMOJIOTHH

Metoasl MOJIEKYJIIPHON U KIIETOYHON
OMOJIOTMH: MUKPOCKOIMHUS, XpoMaTorpadus,
35IeKTpOo(hope3, METOAMEUEHBIX aATOMOB,
muddepeHIanbHOCIEHTPU YT UpOBaHuE,
KYJIbTUBUPOBAHUE KIIETOK. 3yuenue
Gurcuposanmvix K1emox. IIEKTPOHHAS
MUKPOCKOIIHS.

Kongoranvnas mukpockonus. Bumanvroe
(npudicuznenHoe) u3yyeHueKIemox.
JleMoHCcTpaLun

PackpeiBath coziepkanue TEPMUHOB U
MOHATHI: MUKPOCKOITUPOBAHHUE,
MIPUTOTOBIIEHHE CPE30B, AU PepeHInanbHoe
OKpallluBaHue, XpoMarorpadus,
aNeKTpodopes3, METO MEUEHBIX aTOMOB,
HEeHTPUYTUPOBAHNE,METO]] KYJIbTYPHI KIIETOK
U TKaHel, metoa pekomOuHanTHbIX JJTHK.
XapakTepru30BaTh OCHOBHBIE METOIbI
W3yYEHUS KUBOU IIPUPOJIBI.

I'oToBHUTH BpeMEHHBIE

MHKpOIIPENapaThl, pacCMaTpUBATh X
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Tabuuipl u cxembl: «CBETOBOM
MHUKPOCKOID, «JIEKTPOHHBIN
MUKpOCKOI», «McTopust pa3BuTus
METO/I0B MUKPOCKOIIHH.
OobopynoBanue: CBETOBOW MUKPOCKOIT,
MHUKpOIIpenaparbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEPHAIIbHBIX KJIETOK.
IIpakTuyeckasi pabGora

«3yueHue METO10B KIIETOYHON
Ouonoruu (xpomarorpadus,
anekrpodopes, nuddepeHnuanbHOe
neHTpudyruposanwue, [111P)»

B CBETOBOH MHKPOCKOII H JIeJIaTh
OIICaHHE.

OOBACHATH U COOMIOATH TIPABUIIA
TEXHUKU MUKPOCKOITUPOBAHUS

Htoro yacos o teme 2

4

Tema «XuMuueckas opranu3anvs KJICTKN»

41

XUMHYECKHHU COCTaB 2 XUMHYECKU COCTaB KIIETKU. Makpo-,
kJjeTku. Boga u MHUKpPO- ¥ YIBTPAMUKPOIIIEMEHTHI.
MHHEpPAIbHBIE Bopna u €€ poiib Kak pacTBOpUTENS,
BeIlleCcTBa peareHra, ydyactue

B CTPYKTYPUPOBAHUH KIETKH,
TEIUIOPETyIALNU. MUHEpaJIbHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKaspoiib. Poib
KAaTHOHOB U aHMOHOB

B KJIETKE.

JdeMoHcTpanuu

Jlnarpammsl: «Pacnipenenenue
XUMHUYECKUX JIEMEHTOB B HEXHUBOMU
npupoje», «Pacrpenenenune

PackpbIBaTh conepkaHne TEPMUHOB U
MOHATHIL: 37IeMEHTBI-ONOTeHbI, TUTIOJIb,
BOJIOPOJTHAS CBSI3b, THIPOGUITEHOCTS,
ruipodoOHOCTh, TYProp, MUHEPAIbHBIE
BEIIECTBA, OypepHbIC CHCTEMbI, aHUOHBI,
KaTHOHBI.

[Tepeuncnars 0cOOEHHOCTH
XMMUYECKOT0 COCTaBA KIIETKH.
Pasnuuare Makpo-, MUKpO- U
YIABTPaMHUKPOAIIEMEHTHI, BXOISIINEB
COCTaB JKUBOTO U HX POJTh

B OpraHusMe.

XapakTepHu30BaTh CTPOSHHUE U CBOICTBA
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XMMHYECKUX JIEMEHTOB B KHBOM
PUPOJIEY.

Ta6muip! u cxembl: «lleproandeckas
Ta6HI/IHa XUMHUYCCKUX JJIECMCHTOBY,
«CTpoeHne MOJIEKYIIbI BOJIBI»,
«BeriecTBa B cocTaBe OpraHM3MOBY

BOJIbI; OOBSICHATh IPUYHHBI €€ 0COOBIX
CBOWCTB M (DYHKIIMH B KIICTKE.
[Toka3biBaTh pOJIb KATHOHOB M aHHOHOBB
o0ecreyeHnt MpoIeccoB
KHU3HEIEATSITLHOCTH (OCMOPETYJISIIHS,
co3/1aHMe MEMOPaHHOTO OTEHIIHAIA,
perymsius padoThl 6€IKOB), PaOOTHI
Oy(epHBIX CUCTEM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
U (pyHKIIMM HEOPraHNYECKUX BEIECTB
KIICTKH

4.2

Opranunueckue
BEIIeCTBA KJIETKHU —
Oenku

Oprannyeckue BeniecTBa KJIECTKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIOTHBIM COCTaB OCIIKOB.
CTpyKTyphl O€IKOBOI MOJIEKYIIbI.
[TepBuuHas cTpyKkTypa Oemnka,
NenTUuHas cBsi3b. Bropuunas,

TPETUYHAs], YETBEPTHUYHAS CTPYKTYPHI.

Henarypanus. CBoiicTBa 6€IKOB.
Knaccudukanus 6emxos.
buonornueckue GpyHKIMM OEIKOB.
Ilpuonwi.

JdemoHcTpauuu

IToprper: JI. [TonuHr.

Tabauie! u cxeMbl: «CTpoeHue
MOJIEKYJIbI Oenka», «CTPYKTYpBI
0eIKOBOI MOJIEKYIIBI».

PackpbIBaTh conepkaHue TEPMUHOB U
MOHATHUI: MOHOMEpBI, TOJIUMEPHI, OET0K
(mpoTeuH), NeNTUJ, AMUHOKHUCIIOTA,
NEeNTUIHAS CBA3b, OJUMENTU, AeHATypaLus,
peHarypauus, r1o0ynspHble U GUOPUILISIpHBIE
OeJKu, MPUOHBI.

XapakTepu3oBaTh O€JIKH, UX

CTPYKTYPHYIO OpTaHU3alnio ¥ (QyHKITHH
(cTpyKTypHasi, SHEpreTuuecKkasi, CUrHajJbHasi,
peryIsTOpHasi, IBUTATEIbHAS, 3allIUTHAS,
(dbepMeHTaTUBHAS).

Ha3piBaTh XMMHUYECKHE OCHOBBI
(bopMHpOBaHUs CTPYKTYp OeTKOBOM
MOJIEKYJIBL.
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OobopynoBanue: XuMHUECKas MOCyJa U
00opyI0BaHueE.

JlaGoparopnas pabora
«O6Hapyx)eHHne OEIKOB C TOMOIIBIO
KAUECTBEHHBIX PEaKIUii»

[TprBOAUTH ITpUMEpPBI PUOPHILISIPHBIX,
rIo0YIISIPHBIX OEJIKOB.

BBINONHATH Ka4eCTBEHHBIE PeaKIMuHA
oOHapyskeHHe OETKOB B KJIETKE;
OOBSICHATH MOJTyYCHHBIC PE3YIIbTATHI

4.3 | Opranuueckue VYrieBoibl. MoHOCaXapu/Ibl, TUCaXapHIbl, PackppIBaTh copeprkanue TEPMHUHOB U
BEIIIECTBA KJIETKHU — OJIUTOCaXapuIbl U omucaxapuabl. Oomui TIOHSITHIA: YTIICBOJIbI, MOHOCAXAPHU/IBI,
YTJIEBO/IBI IJIaH CTPOCHUSN (DU3UKO-XMMHUYECKUE JIMCaxapyibl, OJTUTOCAXapH/IbI,

CBOICTBa yrJIeBOIOB. bruonornueckue MoJIMCaxapuIpl, TIOK03a, pu0o3a,
(GYHKIIMH YTIIEBOIOB. JIe30Kcupr003a, JaKT03a, MajabT03a,
JleMoHCTpAIIUH caxapo3sa, KpaxMmaJ, TIIMKOT€H, [[EJUTI0N03a.
Tabuuisl 1 cxeMbl: «CTpoeHue Knaccuduuposats yriieBojsl Mo
MOJICKYJT YTJIEBOIOB) CTPOCHUIO ¥ TIEPEUUCIISITh UX
(GYHKIIH.
[TpuBOIUTE MPUMEPHI PA3THIHBIX
YII€BOI0B (MOHOCAXAPH/IOB,
JTMCaxapyuJI0B, OJUTOCaXapHJIOB,
MOJICaXapHUIOB)

4.4 | Opranuueckue Jlununet. ['uapodunsHO-rHAPOPOOHBIE PackpwiBaTh conep:kanue TEpPMUHOB U
BEIeCTBA KJICTKH — cBoiictBa. Kimaccudukanus Jummos. TIOHSITHIA: JTUTTHJIBI, TPUTITUIICPUIBI,
JIUTIATBI Tpurnuuepuasl, GochoTUnUabI, BOCKH, dbocomunuabl, BOCKH, CTEPOUIBI,

crepoubl. buonornyeckue pyHkuun
aunuaoB. O01IMe cBOcTBa OMOIOTHYECKUX
MeMOpaH — TeKy4eCTh,CITOCOOHOCTH K
CaMO3aMBIKaHHUIO,

MOJIYTIPOHUIIAEMOCTb.

JUTONPOTENHBI, MTUKOIUIHUIbI.
KnaccudunupoBaTs TUmuabt

10 CTPOEHHIO; XapaKTEePU30BaTh UX
byHKIMHA
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JdemoHcTpannu
Tabmuip! 1 cxeMbl: «CTpoeHHe
MOJIEKYJI JTUTTAIOBY

4.5

HyxknennoBbie
kucinotel. CTpoeHue u
¢byaxkuun  JIHK, PHK,
ATO

Hyxneunoseie kucnotsl. JJHK n PHK.
CtpoeHue HyKJIEMHOBBIX KUCIIOT.
Hyxneorunsl. [Tpunuun
koMIuieMeHTapHoctu. [Ipasuno Yapraddoa.
Crpykrypa IHK — nBoitHascrniupains.
MecToHaxoxaeHne U OUOIOTHYECKUe
¢ynxuuu JJHK. Bugst PHK. @ynkiuu PHK B
KJIETKE.

Crpoenue monexyisl ATO.
Makpospruueckue cBsi3u B Mojiekyine ATO.
buonoruueckue pynkupu ATO.
BoccraHOoBIEHHBIE IEPEHOCYUKH, UX
byHKIIMY B KIIETKe. /[pyeue
Hyxneozuompugpocgpamol (HTD).
CexsenupoBanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU,
NPOMeOMUKU.

JleMoHCcTpaLun

Hoprpertsl: [[x. Yorcon, @. Kpuk,

M. Yunkunc, P. ®panxnun, @. Canrep,C.
IIpy3unep.

Tabmuiel u cxembl: «HykienHOBBIE
KHUCJIOTBI», «CTPOEHUE MOJICKYJIBI

ATOx.

PackpeiBath conep:kanue TEpMUHOB U
TIOHSITHIA: IE30KCUPHOOHYKICHHOBAS
kuciota (JJHK), pubonykinennoBas

kuciora (PHK), wnykieotun, Hykieo3usn,
a30THCTbIE OCHOBaHUS, AaJCHHWH, TyaHUH,
UTO3UH, TUMHH, YPAIIHII,
KOMILIEMEHTApPHbIE OCHOBAHMUS,
aneHosunTpudocdar (ATD),
MaKpOdIPTruyecKast CBs3b,

CEKBEHHUPOBaHHE, TCHOMUKA,
TPAHCKPUIITOMHUKA, TPOTEOMUKA.
XapakTepus3oBaTh, OMKUCHIBATH U
CXEMaTUYECKU N300pakaTh CTPOCHUE
nykieotuna JIHK u nBoiinoit cnupanu JIHK,
cexkBenuposanue JJHK. OnuceiBats nporecc
permnkanuu JIHKB kieTke 1 Ha3bIBaTh €ro
OMOJI0rMYecKOoe 3HaUEHHeE.

XapakrepuzoBath ¢pyakuun JJHK. Paznuuate
cTpykTypy ¥ pynkuuu PHK.OnuceiBath
MIPOIIECC TPAHCKPHUIIIIUH.

CpaBuuBath HyKJIenHOBbIE KHCTOTHI(JJHK

u PHK).

XapaktepuzoBaTh OCOOCHHOCTH
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OobopynoBanue: xuMHueckas rnocyjaa u
00opyI0BaHueE.

JlaGoparopnas pabora
«HccnenoBanre HyKJIEMHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJIETOK Pa3IMYHbIX
OpraHU3MOBY

crpoenns U GyHKIMU ATD. DopMynupoBaTh
U OOBSICHITH IPUHIIUITKOMITIEMEHTAPHOCTH U
npasuio Yapradda

4.6 | Metoabl CTpYKTypHOH 1 CrpykTypHas 6M0J0rHs: OMOXUMUYECKHE U PackpbIBaTh cojiepkaHue TEPMUHOB U
Ounonoruun Onodu3NIECcKre UCCIEeIOBAHUS COCTaBa U MOHSTHUI: MOIETUPOBAHUE,
IPOCTPAHCTBEHHON CTPYKTYPBI KOMIIbIOTEPHBII TU3aiiH.
ounomonekyn. Mooenuposarue cmpykmypol [TepeuncnsiTe NEepCHEKTUBHBIC HATIPABICHHSI
U QhyHKyuti 6UOMONEKY UUX KOMNIIEKCOB. HAYYHBIX UCCIICIOBAaHUIB CTPYKTYPHOM
Komnviomepnwiti ouzatin u opeanuyeckuil Ou0JIOTMH, PACKPBIBATHUX 3HAUEHUE IS
cunmes OUOMONEKYl U UX HENPUPOOHBIX MEIUIUHBI 1
anano2os CEJIbCKOT0 X034HCTBa
Wroro gacos o reme 10
5) Tema «CTpoeHue u pyHKUMHU KJIETKID
5.1 | Tunsl KJIETOK. 1 Tumel KJIETOK: JyKapHOTHYECKas U PackpbIBaTh cojiepKaHue TEPMUHOB U

IIpokapuoTnyeckas
KJIETKA

POKAPUOTHYECKAS. CtpykTypHO-
(byHKLIMOHATIbHBIE 00pa30BaHUS
KJICTKH.

CTpoeHHE  MNPOKAPUOTHYECKOW  KIIETKH.
Knerounass creHka Oaktepuii u apXxew.

OcoOeHHOCTH CTPOEHUS
reTepoTpodHOM 1 aBTOTPOHHOU

MOHSTHUI: MPOKapUOTHYECKas KIIETKa,
KJIETOYHAsl CTEHKa, MYPEUH,
(GoTOCUHTETUYECKNE MEMOpaHBI,
¢naremuH.

XapakTepu3oBath (OpMy U pazMephbl
MPOKAPUOTUYECKHX KIIETOK; (PYHKIIUU
TeHETHYECKOr0 arnmnapara poKapHorT.
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POKAPHOTHYECKUX KIETOK. MecTo upoib
IPOKapHUOT B OMOIIEHO3aX.
JdemoHcTpannu

Tabmuiet u cxembl: «CTpoeHue

AYKapUOTUUECKOU KIeTKN», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKI

OmnuceiBaTh MPOLECC CIOPOOOpPaA30BaHUS,
OTMEYaTh €r0 3HAYCHUE JJIs1 BELDKUBAHUS
OaKTepUHIIPH YXYIIIICHUU YCIOBHMA
CyILIECTBOBAHUSI.

OnuceiBaTh pa3MHOXKEHHUE TPOKAPUOT.
OneHuBaTh MECTO U POJIb TPOKAPUOTB
onoleHo3ax

5.2

Crpoenue
9yKapUOTHYECKOM
KJIETKH.
IToBepXHOCTHBII
anrmapar KJIeTK!

Crpoenue u QyHKIIMOHUPOBAHUE
HYKapHUOTHUECKOM KIIETKH.
[Tnazmaruueckas meMOpaHa
(mmazmanemma). CTpykTypa
IUIa3MaTU4ecKoil MemOpansl. TpancropT
BEIIIECTB Uepe3 MIa3MaTHYECKYIo
MeMOpaHy: MacCUBHBIN (U dy3us,
oOneruéHHasinpy3ust), akTUBHBIN
(epBUYHBINA UBTOPUYHBIN aKTUBHBIN
TPaHCIIOPT).

[Tonynponunaemocts MeMOpanbl. PaboTa
HaTpUN-KaJIMEeBOro Hacoca. DHJIOIMUTO3:
NUHOIUTO3, (ParouuTo3.9K301UTO3.
Kiterounas crenka.

CtpykTypa U GyHKIIUU KIETOYHOU
CTEHKH pacTeHHi, TpHOOB.
JdemoHcTpauuu

Tabauie! ¥ cxembl: «CTpoeHue

AYKAPUOTUYECKOH KIIETKN», «CTpoeHne

PackpeiBath cojiep>kaHre TEPMHUHOB U
MOHATHI: TIJIa3MaTHYeCKass MeMOpaHa
(rutazmanemma), 5KMJIKOCTHO-MO3anIHast
MO/IeJIb, MeMOpaHHBIC OCTTKH
(mepudepuyueckue, UHTETPATBHBIE),
TIIMKOKaNuKC, AU Qy3usi, ocMoc,

AKTUBHBIA TPAHCIIOPT, SHAOLIUTO3,
¢darouTo3, MMHOLKUTO3, YK301IUTO3,
KJICTOYHAs CTCHKA, TIa3MOCCMBbI,
CHUMILIACT.

XapakTepu30BaTh 0COOEHHOCTH CTPOEHUS U
(GYHKITUH SyKapUOTHYECKOUKIICTKH;
TPAHCIIOPT BEILIECTB

gepes MIa3MaTHIeCKyI0 MeMOpaHy:
MACCUBHBIN U aKTUBHBIN TPAHCTIOPT; paboTy
OeNKOB-KaHaIoB; paboTy HaTPUI-KaJIMEBOTO
HAcoca; CTPYKTYPY UPYHKIIUU KIETOUHOMN
CTEHKH pacTEHUU

U rpu0oB
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KUBOTHOM KIIETKN», «CTpoeHue
PaCTUTEIIBHOMN KIETKU.
OobopynoBaHue: CBETOBOW MUKPOCKOIT,
MHUKpOIIpenaparbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckasi pabora

«HM3ydyeHne CBOMCTB KIETOYHON
MeMOpaHb»

5.3

[urommazma u eé€
OpraHOM/Ibl

[urommazma. Lluto3oms. LluTockener.
JBmxenue nutoruiazMbl. OpraHou bl

kieTku. OHOMeMOpaHHbIE OPraHOU b
KJIETKH: 3H0IIa3Marnueckas cetsb (JI1C),
anmnapart ['ob/KH, JIM30COMBI, X CTPOEHUE U
¢ynkunu. B3anmMocBsa3p01HOMEMOPaHHBIX
OpraHouJ1oB kieTku.CTpoeHue rpanysipHOro
pertukyinyma. Mexanuzm nanpaenenus 6e1koe
6 OI1C.Cunre3 pacTBOpuUMBbIX OeskoB. CHUHTE3
KJIETOYHBIX MeMOpaH. ['nagkuit
(arpaHyJSpHBINA) 3HIO0IIaA3MATHYECKUN
petuxkynyMm. CekperopHas GyHKIUS anmnapara
onbmxu. Moougurayus b6enxoe 6 annapame
Tonvoorcu.

Copmuposka benkoe 6 annapame

T'onvoorcu. TpancnopT BeleCTB

B KJIETKE. Bakyonu pacTUTENbHBIX

kietok. Kierounsiii cok. Typrop.

PackpsIBaTh conep:xaHue TEPMUHOB U
MOHSTHI: IUTOTIa3Ma, IIUTO30]Ib,
LIUTOCKEJET, KOMIIAPTMEHTBI, OPraHOUbI,
suporazmaTruueckas cetb(DI1C), annmapar
["onbaKu, TM30COMBI, BaKyOJIb, pPUOOCOMBI,
aBTOJU3, BE3UKYJSIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KIIETOUHBIN COK, TYprop,
MUTOXOHJIPUH, KPUCTBI, IIIACTUABL,
XPOMOILIACTHI, IEMKOIIACTBI, XJIOPOILJIACTHI,
CTpOMa, TPaHBbI,

TUJIAKOU/I, JTaMeJIIA.

XapakTepu30BaTh MUTOILIA3MY
YKapUOTUYECKOU KIIETKHU;
KJIacCU(UIIUPOBATH OPTaHOMIbI

B 3aBUCHMOCTH OT OCOOEHHOCTEH HX
cTpoeHust (0JHOMEMOpaHHEIE,
nByMeMOpaHHbIE, HeMEMOpPaHHEIE);
OMHCHIBATH PYHKIIMH KaKIOTO
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[ToryaBTOHOMHBIE OPTaHOU/IbI KJIIETKHU:
MUTOXOHJIPHUH, TIJIACTH/IBL.
IIpoucxoacoenue Mumoxonopuil u
naacmuo. Cumbuozenes

(K.C. Mepeockoesckuii, JI. Mapeynuc).
Crpoenue 1 QyHKIIMH MUTOXOHAPHIA U
wiactuf. [lepBuyHbie, BTOPUYHBIE U
CJIOXHBIE TUTACTUABI (POTOCHHTE3UPYIOLTUX
AYKapHUOT.

XJI0pOIIacThl, XpOMOIUIACTHI,
JIEUKOIJIACThI BBICIIMX PACTEHUM.
JleMoHCTpaLuu

[Moptpetsl: K. C. MepexkoBckuid,J1.
Maprynuc.

Tabmuiel u cxembl: «CTpoeHue
AYKapUOTUUECKOU KIeTKN», «CTpoeHue
JKUBOTHOH KJIETKW», «CTpOeHHE
pacTUTEIbHON KIIeTKN», «CTpoeHue
MUTOXOHJIPHI.

O0opynoBaHme: CBETOBON MUKPOCKOII;
MUKpOTIpenapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KIICTOK.

IIpakTHyeckas padora

«M3yueHne IBMKEHUS ITUTOIIIa3MbIB
pPaCTUTEIBHBIX KIETKAX).
JlabopaTopuas padora
«MccnenoBanue mia3Monn3a

OpPraHOM]IA B KIICTKE.
OOBACHATH COOBITHS, CBSI3aHHbBIE

C BHYTPUKJIETOYHBIM MTUIIICBAPEHUEM,ETO
3HAYCHUE JIJIsl OPTraHU3Ma.

OTMeyaTh 3HAUYCHUE ITUTOCKEIIETA,
XapaKTepU30BaTh €0 AIEMEHTHI
(MUKpPOTPYOOUKH, MEKPO(DHITAMEHTHI,
MIPOMEXKYTOUHBIC (DUITAMEHTHI), UX POIHB
YKU3HENICATEIILHOCTH KIIETOK U TKaHEH
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" JCTIa3MOJIM3a B PACTUTCIIbHBIX

KJIETKaX»
5.4 HememOpanHnbie HememOpanHbIe OpraHOUAbI KJIETKH PackpeiBath conepkanue TEPMUHOB U
OpraHouabl KICTKHU CTpoerIe u (byHKHI/H/I HeMeM6paHHBIX MOHATHIA; p1/160c0Ma, ojmcoma,

OPraHoOMI0B KJIETKH. PUGOCOMBIL. MHUKPOTPYOOUKH, TYOYJIHH, KICTOYHBIMIICHTD
Ilpomeosxcymounvie Gunamenmot. (ueHTpocoMa), HEHTPUOIIH, LEHTpochepa,
MHKpO(bI/IJIaMeHTH. Axmunosgwvie JKTYTUKH, pCCHUYKHU, OazanbHOE TCIbIIC.
MquocpuﬂaMeHmbl, MEBIIIIEYHBIE XapaKTepI/BOBaTB HeMeM6paHHHe
KJICTKH. AKMuHo8bie KOMNOHEHMbL OpraHoOM bl KJIICTKH, UX CTPOCHUC U
HeMblUeUHbIX K1emoK. q)yHKHI/II/I
Muxkpotpy6ouku. KneTouHslil HeHTp.
CrpoeHnue u ABUKEHUE )KTYTUKOB U
pecHruek. MUKpPOTPYOOUKH IIUTOILIA3MBI.
LlenTpuons. beaku, accoyuuposanmvie ¢
MUKpoguramenmamu u MUKpompyoouKamu.
Momopmnsie 6enxu. JleMoHcTpaLIIA
Tabaune! u cxeMbl: «CTpoeHue
JKUBOTHOM KJIETKN», «CTpOeHHE
PaCTUTEIBHOMN KIETKU»

55 Crtpoenue u HyHKITUU SAnpo. Obonouka siapa, XpOMaTHH, PackpeiBath conepkaHne TEpPMUHOB U

saapa KapHuoIUIa3Ma, SIAPBIIIKH, UX CTPOCHUEHN HOHATHUH: AP0, AIepHas 000JI04Ka,

bynkuuu. SnepHblil GENKOBBIA MaTPHUKC.
[IpocTpaHCTBEHHOE PACHIOI0KEHHE
XpOMOCOM

B UHTep(ha3HOM sijipe.

S/IEPHBIE TIOPHI, HYKIIEOTIa3Ma
(kapuoruia3ma), TeHOM, XpOMaTHH,
YXpOMaTHH, TETEPOXPOMATHH,
SITPBITITKO, XPOMOCOMBI, IICHTPOMEpa,
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Dyxpomamun u 2emepoxpomMamun.
benku xpomaTrHa — TUCTOHEI.
Jlunamuxa s0eproti 060104KU

6 mumose. fHoepHuiti mpancnopm.
Knerodnble BKIIIOUCHHS.
JdemoHcTpanuu

TabauIel U cxeMbl: «Sapo»

KHHETOXOP, KJIETOYHbIC BKIIOUCHHS.
XapakTepHu30BaTh KJIETOYHOE PO KAKIICHTP
yIIpaBJICHUS

KU3HCACATCIIbHOCTBIO KIJICTKU,
reHeTUYECKHU anmapar KIeToK

HYKapHOT, CTPOCHUE U (DYHKIIUU

XPOMOCOM.

OnuceiBaTh CTPYKTYPHI AJipa U UX
B3aUMOCBSI3b C OPTaHOUIaMH

OUTOIIJIa3MBbI

5.6.

CpaBHUTENIbHAS
XapaKTePUCTHKA
KJIETOK DYKapUOT

CpaBHuTenbHas XapaKTepUCTHKA
KIETOK  JYyKapuoT  (pacTUTENbHOM,
KUBOTHOMU, TPHOHOM).

JdeMoncTpanumn

Tabaunel u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIIETKN,
«CTpoeHue KUBOTHON KIETKH,
«CTpoeHUEe PaCTUTEIHLHOU KIETKNY.
O0opynoBaHmne: CBETOBOM MUKPOCKOIL;
MUKPOTIpEnapaThl paCTUTEIHHBIX,
JKUBOTHBIX KIJIETOK.

JlabopaTopuas pabdora

«M3yueHue CTpoeHus KIETOK
pa3IMYHBIX OPTAHU3MOBY»

XapakTepu30BaTh THITbI KJICTOK

9YKapuOT:  pacTUTEIbHAs,  IKHUBOTHAS,
rpuOHas.

CpaBHHMBaTh MEXJIy CcO0Ol CTpoeHHE U
JKU3HEACSITETHHOCTh 9YKapHUOTHYECKUX
KJICTOK U POJIb TIPOKAPUOT

B OMOIIEHO3aX

HNToro uyacoB o teme
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Tema «O0MeH BellecTB U NpeBpallleHHe JHEPTUH B KJIETKe»

6.1

OOMEH BeIIeCTB —
MeTad0JIN3M

3

ACCUMMIISINS ¥ TUCCUMIIISIHS — JIBE
CTOpOHBI MeTabou3Ma. Turmbl oOMeHa
BEIIECTB: aBTOTPOPHBIN U TeTePOTPOPHBIH.
Yyactue KuciopoaaB 0OMEHHBIX
nporeccax.

OHepreTuyeckoe 00ecreueHne KIEeTKHU:

npespainiearne AT® B 0OMEHHBIX mporieccax.

DepMEHTaTUBHBIN

XapakTep peakuui KIeTOYHOro
Metabomau3ma. PepMEeHTHI, UX CTPOCHHE,
CBOMCTBA U MEXaHU3M JICUCTBUSL.
Kodepmentsr. OTnnunsdepmMeHToB OT
HEOPraHUYECKUX

KaTaJIn3aTOPOB. benKN-aKTUBATOPHI U
OenKU-UHTUOUTOPBL. 3aBUCUMOCTh
CKOpPOCTH (PEpMEHTATHUBHBIX PEAKIIUHOT
pa3INYHbIX (aKTOPOB.

JleMoHCcTpaLun

Tabauiel ¥ cxeMbl: «DOTOCHHTESY,
«IHEPreTUYeCKuii 0OMeH»,
«buocunres 6enka», «CtpoeHue
bepmeHTa», «XeMOCHHTE3Y.
O0opynoBaHme: CBETOBOM MUKPOCKOIL;
000pyI0BaHUE TSl IPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX
MUKPOIIpEnaparTos.

PackpbIBaTh conepikaHre TSPMUHOB U
MOHSITHIA: OOMEH BEIIECTB (METa0OIU3M),
acCUMWJIAIUA (aHA0O0JIM3M), UITH
TUTACTHYECKUI OOMEH, TUCCHUMMUIISIIHS
(kaTaboJIM3M),HJId SHEPTETUYECKUI OOMEH,
aBTOTPOQBI, reTepoTPOBI, aHAIPOOHI,
a’po0bl, GepMEHTBI, aAKTUBHBIH IICHTD,
cyOcTpaTHas crienu(puIHOCTb,
KO(EPMEHTHI, OCITKU-aKTHBATOPHI U
OENKU-UHTUOUTOPBI.

[TepeunciasiTb 0COOCHHOCTH TUIACTHYECKOTO
U DHEPreTHYECKOro oOMeHa B KIIETKE,
YCTaHABJIMBATH B3aUMOCBSI3b MEXKIY

IIAaCTUYCCKHUM UOHCPICTUYCCKUM 0OMEHOM.

Pa3nuyare THUIBI 0OMEHA BEIIECTB:
aBTOTPOQHBIN U TeTEPOTPOPHBIIA.
[Toka3bIBaTh pOJIb KUCIOPO/IaB
0OMEHHBIX MpoIleccax.

CxeMaTuuecku U300paxxaTb CTpPOCHHE
dbepmenTa.

Otnuyath GpepMeHTHI

OT HEOPTaHMYECKUX KaTaJn3aTOPOB U
OTpeNieNATh UX pPoJib

B ()YHKLIMOHUPOBAHUH KUBBIX CUCTEM,
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JlaGoparopHas padora

«/3yueHne KaTaauTUIEeCKON
AKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMuUJIa3bl WM KaTalasbl)y.
JlaGoparopnas padora

«3yuenue pepMeHTaTUBHOTO
pacIuierieHus IepoKcuaa BOA0poaa

B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX)

B IIPOMBIIIVICHHOCTH, B MEJIUIIMHE,B
MMOBCETHEBHOM KU3HU UEIOBEKA.
CTaBUTH SKCIIEPUMEHT 1O BBISIBICHUIO
KaTaJIMTHYECKON aKTUBHOCTH
MIePOKCHUIA3bl, aMHJIa3bl, OOBICHSITH
MOJIyYECHHBIE PE3YJIbTAThI

6.2

ABTOTpO(DHBIN THTT
oOMeHa BEIECTB.
doTtocuHTE3

IlepBHUYHBII CHHTE3 OPraHUYECKHUX
BEIIECTB B KiaeTke. DoTocHHTES.
AHoKcucentblll U OKCUSeHHBI
gomocunmes y baxmepuil.
Ceemocobuparowjue nuemenmuol u
nueMeHmvl peakyuorHno2o yeumpa. Poian

XJIOPOILIACTOB B Iporiecce OTOCUHTE3A.

CaertoBas 1 TeMHOBasi(ha3bl.
Gomoowvixanue, Cz-, Cy-

u CAM-munwvt homocunmesa.
[TpoaykTUBHOCTH (HOTOCHHTE3A.
Brusiaue paznuyHbix GakToOpoB

Ha CKOpPOCTh (poTOCHHTE3a. 3HAUCHHE
¢doTocuHTE3A.

Hemoncrpauuu [lopTpersl:

JIx. Ipuermm, K. A.

Tumupsses.

Tabaue! u cxembl: «DoTocunTe3»

PackpwiBaTh coiepkaHne TEPMUHOB U
noHATUI: (hoTocuHTE3, (ha3wl PoTocuHTE3a
(cBeToBasi, TeMHOBas1), GOTONH3,
dbochopmmpoBanue, 1uki KaibpuHa,
HAJ1®+ (mepeHocunk BOAOPOIA).
XapakTepu30BaTh IJIACTUYCCKUN OOMEHKAK
JTaIl 00IIero 0OMeHa BEIIECTB; COOBITHS
doTocuHTE3a (peakiuu CBETOBOW U TEMHOBOM
¢a3); poib XJIOPOIIIACTOB B Mpoliecce
¢doTocuHTE3A.

BBISBIASTH MPUYHMHHO-CIIEJICTBEHHBIE CBS3H
MEXTy TIOTJIOIIICHHEM COJTHEUHOWIHEPTUHU
XJI0pohuIoM u cuHTe30M Mosiekyn ATO.
CpaBHUBATH HCXOJIHBIC BEIIECTBA,
KOHEYHBIC MTPOTYKTHI M YCIIOBUS
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MPOTEKaHUs PEAKIUii CBETOBOU U
TEMHOBOM (ha3 poTocuHTe3a.
YcTaHaBIMBaTh B3aUMOCBS3b MEXKTY
(OTOCHHTE30M U JIBIXaHUEM; CBETOBOMH
TEMHOBOM peakusiMu (OTOCUHTE3A.
OnenuBaTh 3Ha4eHHUE POTOCUHTE3A

JUTSI )KU3HU Ha 3emiie

6.3 | ABTOTpO(HBII THII Xemocunres. Paznoobpasue PackpsiBath conep:kanue TEpPMUHOB U
oOMeHa BEIIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MOHSTHI: XEMOCHUHTE3.
XeMocHHTE3 HUTpUUIUpyIOIIe 6aKTepuH, OOBACHUTH CYITHOCTh XEMOCHHTE3A,
XKene300aKTeprH, CepoOaKTepHH, packpeIBaTh €ro 3HaUeHue B Onocdepe.
BOJIOPOJHBIC OaKTEpUU. 3HAYCHHE [TpuBOIUTE IPUMEPHI XEMOCUHTEZUPYIOLITUX
XEMOCHUHTE3a. OakTepuil (HUTPUDUITUPYIOIIHEC OAKTEPHH,
JleMoHCcTpanum KeJne300aKTepuu, cepoOaKkTepuH,
[oprperst: C. H. Bunorpanckuid,I'. A. BOJIOPOJIHBIE OAKTEPUM) U
3aBap31/IH_ XapaKTCPHU30BaATb UX
Tabuuiel ¥ cxeMbl: «DOTOCHUHTE3Y, JKHU3HCACATCIIBHOCTD.
«XeMOCHHTER CocTaBnaTh ypaBHEHHS peakinii
JlaGopaTopHas pabora XEMOCHHTE3A.
«CpaBHeHue npoieccoB GOTOCUHTE3A U (CpaBHMBATH XEMOCHHTE3
XEMOCHHTE3a» ¢ porocunTesom
6.4 | DHepreTnveckuit AHa’poOHbIe OpraHu3Mbl. Buabl OpokeHus. PackpsIBaTh copepxaHrne TEPMUHOB U
o0MeH — [TpoaykThl OpOXKEHHUS U UXHUCIIOIB30BaHHE MOHATHIL: 3TaNbl SHEPreTUYECKOr0 OOMeHa
JTUCCUMMIIALINS YEJIOBEKOM. — TIOJITOTOBUTEIHHBIH,

AHaBpO6HBIe MHKPOOPTaHNU3MBbI KaK
00BEKTEI OMOTEXHOJIOTHU U

0eCKUCIOPOAHBIN (aHAPPOOHBIN),
KHCIIOPOJIHBIH (a3pOOHBIiT); TIMKOIN3,
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BO30OyauTenu 6ose3Heil. ASpoOHbBIE
OpraHU3Mbl. DTarbl

HHEPreTHYECKOro ooOMeHa.
IToaroroBuTenbHbBIN 3Tall. I TuKOIN3 —
OECKHCIOPOIHOE pacIIeIICHIEe
TJTFOKO3BIL.

buonoruueckoe okuciaeHue, min
KJIETO4YHOE JpIXaHue. Poisb
MUTOXOHJIPHH B Ipolieccax
OMOJIOrMYECKOr0 OKUCIICHHUS.
[{uknuyeckue peakiuu.
OxucnurensHoe HocHopHUIUPOBAHHE.
Duepeus MmeMOpaHHo20 2padueHma
npomonos. Cunmesz AT®: paboma
npomonnou ATD-cunmasol.
[IpeumyiiectBa a3poOHOro Myt 0OMEHa
BEIIECTB Mepe]l aHaIPOOHBIM.

O hHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

JdemoHcTpauuu

Hoptpetsl: B. A. Durensrapar,l1.
MuTuen.

TabauIel U cXeMbl: «DHEPreTHUECKUn
oOMeHY.

JlabopaTopuas pabdora

«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXAHUSI

OposkeHune, OMOJIOTHIEeCKOe OKUCTICHHUE
(mprxanue), nuki Kpeoca,
oKuciuTenpHoe pochopunupoBanue,
IIPOTOHHBIN TPaiueHT, NpoToHHas ATd-
CUHTA3a.

[Tepeuuncnare 0ocoOEHHOCTH
HHEPreTHUECKOro oOMeHa B KIIETKeE.
OnuceIBaTh 3TAIBI YHEPTETUYECKOTO
obmeHa (IMoAroTOBUTEIbHBIMH,
OECKUCTIOPOAHBIN, KUCIIOPOIHBIN) U
CpPaBHHUBATh X MEXIY COOO.
XapakTepu30BaTh PeaKIMH TITUKOJIN3A,
Opo’KeHUsl, KJIETOYHOTO JAbIXaHHUS.
YcraHaBIMBaTh B3aUMOCBSI3b MEKTY
TJIMKOJIM30M, KIIETOUHBIM JIbIXaHUEM U
cuHTe30M Mosiekya ATO.

CocTaBnaTh ypaBHEHHS] OCHOBHBIX
ATANOB YHEPTETHIECKOr0 0OMEHa B
KIIETKE.

PaccunThIBaTH YHEPTETHUECKYIO

3¢ (HeKTUBHOCTH TIIUKONIN3A U
OMOJIOrMYECKOr0 OKUCIIEHUS.
HazbiBaTh MCXOHBIE BEIIECTBA,
KOHEYHBIE IMPOJTYKTHI M YCIIOBUS
MPOTEKAHUS PeaKIUi SHEPreTUIECKOTO
oOMeHa.

CpaBHUBATH SHEPTETHYECKYIO
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3¢ PEeKTUBHOCTD OECKUCIOPOIHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
MPOAYKTHI M YCIIOBHSI TPOTEKAHHSI
peaKIuii YHEPTeTHIECKOro 0OMeHa
YHEPIreTUIECKOro 0OMEeHa

Htoro yacos no Teme 9
7 Tema «HacaencrBeHHasi MH(poOpMalus U peaju3anus e€ B KJIeTKe»
7.1 | Peakiuu MaTpu4HOTO 2 Peakunu MaTpuuHOTO CHHTE3A. PackpriBath conep:kanue TEpPMUHOB U
CHHTEC3a HpI/IHHI/IH KOMIIJIEMEHTAPHOCTU TTOHSTHH: I'CH, reHETUYCCKUHU KOAa,

B PEaKUMIX MATPUYHOTO CUHTE3A. KOZIOH (TPHILICT), CTOI-KOAOHEI,
Peanuzarnus HacinencTBeHHOW MHGOPMAIIHH. marpuia, MaTpuiHbIM CUHTES,
I'ereTmyeckmii KO, €ErOCBOMCTBA. tpanckpuniwst, PHK-nommmepasa,
Tpanckpunius — MaTpudHblid cuaTe3 PHK. IIPOMOTOD, CINIAUCHHT, HHTPOH, 3K30H.
[IpHHLKIIBL TPAHCKPUIILIHH: XapakTepu30BaTh PeaKuu MAaTPUIHOTO
acUMMETpUYHOCTh. Co3pesanue MampuiHbix OmnuchIBaTh STallbl TPAHCKPHUIILUK H
PHK 8 sykapuomuueckotikiemxe. TPAHCIISIMY; YCTAaHABIMBATH B3aUMOCBS3b
Hexooupyrowue PHK. JlemoHncTpanumn MaTPHYHbBIX PCaKIIHH
Ioprper: H. K. Konbiios. TaGmurpr B KJIETKE; CXeMaTHYECKH U300paKaTh
U CXeMBI: «brHocuHTEe30€eIKaY, MaTpU4IHBIC PCAKINHN TPAHCKPUIIINH
«'eHeTHUeCcKUil KOO TPpaHCISIUH.

Pemiate Ononoruyeckue 3a1a4m Ha
OIpeieNIeHne MOCIIE0BATEIbHOCTH
nykieotunos JJHK u MPHK, npumensisa
3HAHUA O peaKlUsIX MaTPUYHOIO CUHTE3A,
TE€HETUYECKOM KOJIE,

MPUHIIUITE KOMIJIEMEHTapPHOCTH
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7.2 | Cunres Oenka Tpancnsuus u e€ Tamnbl. Y4acTue PackpriBath coziepkaHnre TEPMUHOB U
tparcnoptabeix PHK B 6uocunTese MOHATUI: TpaHCIALMS, aHTUKOI0H, TPHK,
Oenka. YciaoBus OrnocuHresa Oenka. amunoamiI-TPHK-cunTerasa (konasa),
KonupoBanue amunokucnot. Ponb nonupudocoMa (IoImcoma).
pubocoM B OMOCHHTE3e OelKa. XapakTepr30BaTh CBOMCTBA FTEHETUYECKOTO
JdemMoHCcTpauuu KOJa.
Tabuuikl ¥ cxeMbl: «buocuHTe3 OnuceIBaTh 3Tarbl TPAHCIALIUU U
Oenkay, «[ 'eHEeTUUCCKHI KO CXEMaTUYECKU U300pakaTh MATPUIHBIE
peaKkUU TPAHCISIUH.
Pemate Ononorndeckue 3agayu
Ha onpeesieHre aHTuko10HoB TPHK,
IMOCJICIOBATEILHOCTH aMHHOKHCIIOT
B MOJIEKYJie OeJika, MPUMEHSISI 3HAHUSIO
peaKIusIX MAaTPUYHOTO CUHTE3a,
TCHETUYECKOM KOJI€, IPUHIIHIIE
KOMIUJIEMEHTApPHOCTH
7.3 | MexaHu3mbl Coepemennvie npedcmasieHus PackpbiBaTh copepxaHrue TEPMUHOB U

IKCIPECCHH TEHOB

0 cmpoenuu eenog. OpraHu3anus

TeHOMa y IIPOKapUOT U DyKapHOT.

Perynsuust akTHBHOCTH T€HOB

y pokapuot. I'unoresa onepona(d.

Kako0, K. MaHo).

MonexynapHvie MmexaHuzMvl SKCNPECCUUeHo8
v aykapuom. Ponb xpomamuna

8 peaynayuu pabomel 2eHos. Perynsmus
OOMEHHBIX IPOIIECCOB B KIIETKE.

Kiterounsiii romeocras.

MOHATHI: ONIEpaTop, ONEPOH,
CTPYKTYPHBIE T'€HBI, IPOMOTOP,
penpeccop.

OnuceiBaTh CTPYKTYpy F€HOMA
MIPOKAPHOT; XapaKTepU30BaTh padboTy
WHAYIIUOETBHOTO U PENpPeccCuOensHOTO
OIEepOHa.

Bolienars CTpyKTypHYIO U
PEryJIATOPHBIC YaCTH T€HA 3YKapHOT.
CpaBHMBaTh IPOLIECCHI AKCIIPECCUU
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JdemoHcTpannu
Taouuusl u cxemsl: «bruocunres
Oeika», «I'eHeTHYeCKUI KO

I'CHOB Y MPOKAPUOT U IYKAPHOT.
Xapaktepu3oBath runotesy onepona(d.
Kaxo06, K. Mano).

OnuceiBaTh MEXaHU3M IOJIJIEPKAHUS
KJICTOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
WNudopmannonnas
OuoJIorus

Bupycel — HekieTouHble (pOpMBI JKU3HUH
obnurarHeie napa3uThl. CTpOEHUE IPOCTHIX
CJIOXHBIX BUPYCOB, PETPOBHPYCOB,
OakTeprodaros.

Kuznennwiii yuxn JJHK-cooepoicawjux
supycos, PHK-cooeporcawux supycos,
baxmepuogazos. Obpamuasn
MPAHCKPUNYUSL, peeepmasd, UHme2pasd.
BupycHbie 3a001eBaHus YeI0BEKa,
»kuBoTHBIX, pactenuit. CITN ], COVID-
19, conuajibHbIE U MEIUIIMHCKHAE
poOIeMBI.

buoungopmamuxa: unmeepayus u ananus
bonvuux maccugos («bigdatay)
CMPYKMYPHBIX OUOSI02UYECKUX OAHHBIX.
Hanomexnonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie pynkyuu 6e1Kos.
Cnocobuvl docmasku nekapcms.
JleMoHCcTpaLun

Ioprper: /1. Y. IBaHOBCKMIA.

PackpbIBaTh cozepkaHue TEPMUHOB U
IIOHSITUI: BUPYC, BUPHOH, CEP/LIEBUHA,
Karicu1, oopaTHasi TpPaHCKPUIILUS,
peTpoBUpPYCHI, OakTepruodar, BUpyc
uMMyHozAeduiuTa yenoreka (BUY),
IIPUPOIHO-0YaroBble HHPEKIINH.
XapakTepu30BaTh BUPYCHI,
PEeTpPOBUPYCHI B OakTeprodaru Kak
BHYTPHUKJIETOUHBIX Mapa3uTOB
HPOKAPUOT U DYKAPUOT.

W3narath runoTe3bl 3BOJIOLUOHHOTO
IIPOUCXOXKIECHUS BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOJIEHCTBUS
BUpYCa U KJIETKU, UHPEKIIMOHHBIN BUPYCHBIN
nporecc.

XapakTepu30BaTh MEXaHU3MBbI
BEPTUKAIBHON Y TOPU30HTAJIbHON
nepeaayr BUPYCcoB; 3a00eBaHUs
’KMBOTHBIX M PACTEHHIA, BBI3bIBACMBIC
BUPYCaMHU.

HazbiBaTh BUpycHbIE 3a0051€BaHMs,
BCTPEUAIOLIUECS Y YEIOBEKa: TPUIIIL,
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Tabuuibl B cxeMbl: «I eHeTHUEeCKHIKOIY, KJICIIIEBOH HIIC(AIHUT, TeIIaTHT,

«Bupycs», «bakrepuodarmy. COVID-19, CIIMA.

IMpakTnyeckas padora CobmroaTh npaBuiia NOBEICHUS

«Co3naHue MoJeNy BUpyca» B OKpY’Karolllel IPUPOIHON cpelie, Mep
NpOo(UIAKTUKY PACTIPOCTPAHEHUSI BUPYCHBIX
3a0oJieBaHUM (B TOM YHUCIIe
BUY-undexiun)

Hroro yacos o reme 9
8 Tema «KN3HEeHHBIN MUK KJIETKH
8.1 | XKuzHeHHBIN UK 1 Kiterounslii 1uKII, €ro Nepuoasl U PackpbIBaTh cofep:kaHue TEPMUHOB U
KIIETKH perymsmust. MaTepdaza u MuTO3. MOHSITHUI: KJIETOYHBIN UK, UHTEp(da3a.

Oco0eHHOCTH MTPOLIECCOB, [lepeuncnarh nepuoabl KU3HEHHOTO LUK

IPOTEKAIOIINX B UHTEpda3e. KJIETKU U XapaKTepU30BaTh IPOTEKAIOIINE B

[ToaroToBKa KIETKH K JIEJICHUIO. HUX MPOLECCHI

[IpecunreTnueckuit

(MOCTMUTOTUYECKUIT), CHHTETUUECKUI N

MOCTCUHTETUYECKHUM (TPEMUTOTHYECKHIA)

nepuoJibl UHTEP(ha3bl.

JdemoHcTpauuu

TaOnuiibl ¥ cxembl: «KnU3HEHHBIN UK

KJICTKH», «MHUTO3»

8.2 | MarpuuHsIii CHHTE3 2 Matpuunsiii cunte3 JJHK — PackpeiBath coepkaHie TEPMUHOB U
JHK. Xpomocombl perukanus. [Tpunmune! pernmukaruu{HK: MOHSITHIA: PEeTUTUKALUS (PEAYTUTHKAITHS ),

KOMILIEMEHTApPHOCTb, KOMIUIEMEHTApHOCTh, aHTUIIAPaJIEIbHOCTb,

IIOJIYKOHCEPBAaTUBHBINA CUHTES, AHK-nonnmepasa, Tenomepa,

AHTHUIIAPAJUIETbHOCTh. MeXaHn3M
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perukanuu [JHK. Xpomocomsl.
Ctpoenue xpoMocoM. Teromepsl 1
TenoMepasza. XpoMOCOMHBINH HAbOP
KJIETKU — KapUOTHUI. JIUTUIOUIHBIN 1
TaruIONIHBIN HA0OPBI XPOMOCOM.
I'omonoruynsie XxpomocoMsl. [1onoBbie
XPOMOCOMBI.

JeMoHcTpan U

Ta0uuiel 1 cxeMbl: «KHU3HEHHBIN [UKII
KJIETKNY, «CTPOEHHE XPOMOCOM»,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOIM MUKPOCKOIT;
MUKporpenaparsl: «MHUTO3 B KJIETKax
KOpPEIIKa JIyKay.

JlaGoparopnas pa6ora

«M3ydeHne XpoMOCOM Ha TOTOBBIX
MUKpOIIpenaparax»

peIUIMKallMOHHAas BUJIKA, XpOMOCOMa,
XPOMOCOMHBIH Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMAaTHU/IbL, IEHTPOMEDA,
KapHOTHIIL, TAIUTOUIHBIA U TUTUIONTHBIHHAO0D
XpOMOCOM, TOMOJIOTMYHBIE XPOMOCOMBI,
I10JIOBBIE XPOMOCOMBI.

XapakTepHu30BaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPTaHNU3MOB.

[Iepeunciars npunuunel perumkannn/HK
U 1aBaTh UM COJIEPIKATEIIbHYIO
XapaKTEPUCTHKY.

OnuceiBath Mexauu3M perutnkaruun/[HK.
CxeMarnuecku n300paxatb CTPOCHHUE
MeTada3Hoi XPOMOCOMBI.

Paznuuate XpoMOCOMBI

Ha MUKpOIIpenaparax u
MUKpoQoTorpapusx

8.3

JleneHue KIeTKu —
MHTO3

Jenenue kiaeTku — Mmuto3. CTaguu MUTO3a U
MPOUCXOJISIINE B HUX MPOUECCHI. THUIIbI
MHUTO3a. KapnoKknHe3n IIUTOKUHES.
buonornueckoe 3HaUYCHNE MUTO34.
JdeMoHcTpanuu

Tabuuibl ¥ cXeMbl: «KHU3HEHHBIA ITHKIT
KJIETKIY, «CTPOCHHE XPOMOCOM»,
«Pemmukanusa JJHK», «Murosy.

PackpbIBaTh cofepxaHne TEPMUHOB U
MOHSTUI: MUTO3, TIpodaza, meTadasa,
a"agasza, Tenodasa, KapMOKUHE3,
[IUTOKWHE3, BEPETECHO JICJICHUs, MeTadazHas
IUTaCTHHKA, O0pO3/1a IeneHusl.
[lepeunciaTes MOCIEI0BATEIFHOCTh

CTaJuil MUTO3a U OIUCHIBATh
MIPOMCXOAIINE Ha HUX MIPOIIECCHI.
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OobopynoBaHue: CBETOBOW MUKPOCKOIT,
MUKponpenaparbl: «MHUTO3 B KIIETKax
KOpEIIKa JIyKa.

JlabopaTopnas padora

«Habmronenne MuTo3a B KJIETKax
KOHUYHMKa KOpEIlIKa JiyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

CpaBHHMBaTh OCOOCHHOCTH MTPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U )KUBOTHBIX
KJIeTKaX.

OOBICHIATE OMOJIOTMYECKHI CMBICIT
MHTO3a.

Paznmuates ctagum MuTo3a

Ha MUKponpenaparax u
MUKpohoTOorpadusx

8.4 | Perymsmus 1 Perynsuust MUTOTUYECKOTO LIUKIJIA PackpsiBath copepxkanrue TEPMUHOB U
JKM3HEHHOTO IIUKJIa kieTku. [Iporpammupyemas KiaeTodHast HOHATUI: aronTo3, npoaudepanms,
KJIETOK rubesb — arnornTo3. A epeHIpoBKa.

Kiterounoe sapo, XpOMOCOMBI, XapakTepu3oBaTh PEryJsiluio
(GyHKIIMOHATbHAS T€HOMHUKA. MUTOTHYECKOTO ITUKJIA KIIETKH.
Mexanuzmul nporugepayuu, OOBACHATH OMOIOTUYECKHI CMBICIT
ougpepenyuposxu, cmaperus u cubenu 3aIporpaMMHUPOBAHHON KIICTOYHOMN
knemox. «{ugpposas knemxa» — ru0Oeny — arnonTosa.
ououngopmamuueckue mooenu YcTaHaBIMBaTh B3aUMOCBS3b MEKTY
¢yﬂkuuoyupoga}mﬂ KI1EemkKku. TOMEOCTAa30M KJIETOK U UX THOCIIBIO
JdemoHcTpauuu
Ta0auiel 1 cxeMbl: «KU3HEHHBIH [TUKII
KJIETKNY, «CTPOCHHE XPOMOCOM»,
«Pemmukanusa [IHKY, «Muto3»

HToro yacos 1mo teme 6

9

Tema «CTPOEHUE U ®YHKIIUN OPI"AHU3MOB»

9.1

Opl" AHHU3M KaK CIHHOC
j1(SA (6]

1

Bbuonoruueckoe pasHooOpasue
oprann3mMoB. OTHOKJIETOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE

PackpbiBaTh copep:kaHue TEPMUHOB U
MOHSITUINA: OPTaHU3M, OpTaH, OPTaHEeIIbI,
CHCTEeMa OpraHoOB, anmapar,
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OpraHU3MBblI. (yHKIMOHATBLHAS CUCTEMA, TOMEOCTa3.
OcoOEHHOCTH CTPOCHHUS U [lepeunciaATb CTPYKTYpHO-
KUBHEACATEIBHOCTH OTHOKIIETOUYHBIX (GyHKIMOHAIIBHBIE YaCTH
opranu3MoB. baktepuu, apxeu, OJJHOKJIETOYHBIX, KOJIOHHUAJIbHBIX,
OJIHOKJICTOYHBIE TPHOBI, MHOT'OKJIETOYHBIX U MHOTOTKAHEBBIX
OJJHOKJIETOYHBIC BOOOPOCIH, APYrHUe Opranu3MoB.

npoTUucThl. KoJIOHManbHbIE OPTraHU3MBI. XapakTepu3oBaTh OCOOEHHOCTH
B3anMocBs36 yacTeii MHOTOKJIETOYHOT'O CTPOCHHUA U KU3HCACATCIbHOCTHU
opranusma. TkaHu, OpraHbl U CUCTEMBI OTHOKJICTOYHBIX OPraHU3MOB,
opranoB. OpranusM Kak eIMHOe LeJI0e. KOJIOHHMAJIbHBIX, MHOT'OKJIETOYHBIX U
I"'omeocTas. MHOTOTKaHEBBIX OPraHU3MOB.
JleMOHCTpALMH CpaBHUBaTh MeXIy 000
Tabuuikl 1 cxeMbl: «OITHOKICTOYHEIC OJHOKJICTOYHBIC, KOJIOHHUAJIbHBIC,
BOZIOPOCIINY, «MHOTOKJIETOYHBIC MHOTI'OKJICTOYHBIC U MHOI'OTKAHEBBIC
BoJiopociny, «baktepun», OpraHU3MbI

«IIpocreiimue», «Opranbl IBETKOBBIX
pacteHui», «CucremMbl OpraHoB
MTO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHEE CTPOECHUE HACEKOMBIX».
O0opynoBaHme: CBETOBOM
MHUKPOCKOIT; MUKPOIIPENIapaThl
OJIHOKJIETOYHBIX OPraHU3MOB; KUBBIE
AK3EMILUIIPBI KOMHATHBIX PACTCHMI;
repOapuu pacTeHUH pa3HbIX OTJIEJIOB;
BIIQXKHBIE MTpenapaTsbl

JKUBOTHBIX
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9.2 | Tkanu pacteHuit Tkanun pacrenuit. Tunbel pactuTenbHbIX | PackpbiBaTh  coiepKaHUE TEPMUHOB U
TKaHeil:  oOpas3oBarenbHasi,  MOKPOBHAs, | MOHATUN: TKaHb, OSIHICPMHUC, MPOOKa,
MIPOBO/IAILAsA, OCHOBHAS, KOpKa, JyO, JpeBecHHa, JpPEBECHHHbBIC
Mexanudeckasi. OcoOeHHOCTH CTPOSHHUS, BOJIOKHA, JIyOsIHbIE BOJIOKHA, COCY/BbI,
GbyHKIMH U pacroioKeHUATKaHeH B KaMEHUCTBIE KIIETKH.
OopraHax pacTeHUH. XapakTepu30BaTh TUIIbI PACTUTEIbHBIX
JleMoHCTpPanun TKaHeW: 00pazoBaTesbHasA, TOKPOBHAs,
TaOnuibl U CXEMBbI: IIPOBO/SINAs, OCHOBHAS, MEXaHUYECKas;
«Tkanu pactenuit», «Opranbl LIBETKOBbBIX NEPEUUCIIATH OCOOCHHOCTH HX CTPOCHHUSIH
pactenuit», «KOpHEBBIECHCTEMBI, BBIIOJIHSCMBIC (yHKLUHU
«CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM TUIACTUHKNY.
OO6opynoBaHme: )KUBbIC IK3EMILISIPHI
KOMHATHBIX PaCTEHUI; CBETOBOM
MHUKPOCKOIT; MUKpOIIpenapaThl TKaHEH.
JlaGoparopnas pa6ora
«M3ydeHne TKkaHeu pacTeHU»

9.3 | TxkaHM )KUBOTHBIX U TKaHM )KUBOTHBIX U YEJIOBEKA. THUIIBI PackpsIBaTh copepxaHue TEPMUHOB U

YCJIOBCKa

’)KUBOTHBIX TKaHEH: SIUTEIHAIbHAs,
COCTMHUTEIIbHASI, MBIIIICUHAs, HEPBHASI.
OcobeHHocTH cTpoeHus, PyHKIMHA 1
PacIoJIOKEHUS TKAHEW B OPraHax
’)KUBOTHBIX U YeJIOBEKa.
JleMoHCcTpaLun

Ta0auubl U cxembl: «TkaHU
JKHBOTHBIX», «CKeJIeT 4eIoBeKa,

((HI/IHIeBapI/ITeHBHaH CHCTEMAY,

MOHATUI: JIIUTEINHN, CEKPET, MBILLICYHBIE
BOJIOKHA, HEMPOH, HEHPOIJIHS.
XapakTepu30BaTh TKAHU KUBOTHBIX U
YeJIOBEKA: AUTENNAIBHASL, COCUHUTEIbHAS,
MBIIIIEYHAsl, HEPBHAs, [IEPEUUCIIATD
OCOOEHHOCTHU MX CTPOEHUSIU BBIMOJIHSEMbIE

byHKIIUN
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«KpoBeHocHas cucremay,
«/lpxarenbHas cucreMa», «HepBHas
cucrtemMan, «Koxay, « MbliieuHas
CHUCTEMA.

OobopynoBaHue: CBETOBOW MUKPOCKOIT,
MHUKpOIIpenaparsl TKaHEu.
JlaGoparopHas pabora

«/3yueHne TKaHeu JKMBOTHBIX»

9.4

Opraunbl. CUCTEMBI
OpraHoB

Opransl. Bererarususie u
reHepaTUBHBIE OPraHbl PACTCHUIA.
Oprasbl ¥ CCTEMbI OPraHOB
JKUBOTHBIX U yesioBeKka. OyHKINU
OpPTraHoOB U CHCTEM OpPTaHOB.
JdeMmoHcTpanumn

Tabaune! U cxeMbl: «Opraubl IBETKOBBIX
pacteHui», «KopHEeBbIECUCTEMBIY,
«CTpoeHue cTedsi»,

«CTpoeHHe JTUCTOBOM MIACTUHKH,
«CKelner 4enoBekay,
«IIumeBapurenbHas CUCTEMAY,
«KpoBeHocHas cucteMay,
«/JIpIxaTeapHas cucTemMa,

«BrernenmurenpHas cuctemay, «HepBHas
cucTeMay, « JHJOKPUHHAS CUCTEMA.
O0opynoBaHme: )KUBbIE SK3EMILISPbI
KOMHATHBIX PaCTeHUI; repoapuun
pacTeHuil pa3HBIX OT/EJTIOB; CKETIEThI

PackpeiBath cojiep>kaHre TEPMHUHOB U
MOHSTHIA: OpraH, KOpeHb, MO0eT, [IBETOK,
ILJIO/, CEMSI, TIOJIOBBIE YKEJIE3bI,IT0JI0BhIC
MPOTOKHU, KOMYJISITUBHBIC OPTraHbl, CHCTEMbI
OpTraHoB.

XapakTepHu30BaTh BereTaTUBHBIC U
reHEepaTUBHBIC OPTaHbl PACTECHUH,
COMATHUYECKHUE U PErYISITOPHBIC OPTaHbI
JKUBOTHBIX; IEPEUUCTATH OCOOEHHOCTU UX
CTPOCHHUS U BBITIOJTHSEMBIC ()yHKITHH.
YcTaHaBIUBaTh B3aUMOCBSI3U MEKTY
CTPOCHUEM OPTaHOB U WX (DYHKIIUSIMHU.
Pasnuyarh BUIIBI TKaHEH, OPTaHbI U
CUCTEMBI OPTAaHOB, B TOM YHCIIE

YeNnoBeKa, Ha MUKpOIpernaparax,
BJIQKHBIX TIperiaparax, repoapusx u
MuKpodoTorpadusx, TabIuax, MoaeNIsIx
U MYJIsKax
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IIO3BOHOYHBIX; KOJUIEKIUH O€CII03BOHOYHBIX
JKUBOTHBIX; BJIQXKHbBIETIPENIapaThl )KUBOTHBIX,
CKeJeT

4eJI0BEKa.

JlabopaTopnas padora

«W3y4yeHune opraHoB IBETKOBOI'O

pacTeHus»

9.5

Ornopa tena
OpraHU3MOB

Ornopa tena opranuzmoB. Kapkac pactenuil.
CxeneTsl OTHOKIJIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHbIIl 1 BHyTPEHHUH CKEJIET.
CtpoeHue U TUIIBI COEIMHEHUST KOCTEH.
JdeMmoncTpanumn

Tabaune! u cxeMbl: «CTpoeHue cTedisn»,
«CTpoeHue TUCTOBOM TIACTUHKNY,
«Cxkerner yenoBeka». OdopynoBaHue:
CKeJIEThl TO3BOHOYHBIX; BIIAYKHBIE
[IpenapaTbKUBOTHBIX; CKEJIET YEJIOBEKa;
PaKOBUHBI MOJITIOCKOB; KOJUIEKIIMU
HACEKOMBIX, UTJIOKOKHX

PackpbIBaTh cozepkaHue TEPMUHOB U
MOHSITUI: OIIOPHBIE CUCTEMBI, 000JI0UYKU
KJIETKH, (PUOPUILIIBI, KapKac, HapyKHbIMCKeneT
(XUTUHOBBIN IOKPOB), TUAPOCTATUYECKUIN
CKeJIET, BHYyTPEHHUICKENET, KOCTH (IVIMHHbIE,
KOPOTKHE, IUNIOCKUE), COEAMHEHUS KOCTEH,
HETOABUKHBIC (IIIBBI),

MOJIYTIOABUKHBIE, IOJBUKHbBIE (CYCTaBbl),
OTJIEJIbl CKEJETa MTO3BOHOYHBIX KHBOTHBIX:
yepern, 0CeBOil ckeneT (I03BOHOYHUK,
IpyIHasIKIETKa, X0pAa), Mosica KOHEUHOCTeH,
CBOOOHBIE KOHEYHOCTH.

OnuceiBaTh HapyKHbIH ¥  BHYTPEHHMH
CKEJIeThl KMBOTHBIX, CTPOCHHE U THIIBI
COCIMHEHUS KOCTEH.

VYcraHaBnuBaTh — B3aUMOCBSI3U  MEXKIY
CTPOEHHUEM OIOPHBIX CUCTEM U UX
(GYHKIUSMU B OpraHU3ME.
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CpaBHI/IBaTB CTPOCHUE OIMOPHBIX CUCTEM
paCTeHI/Iﬁ N ) KMBOTHBIX

9.6 | JBwxeHue JIBr>keHre opranu3moB. JIBuxkeHune PackpeiBath coziepkaHnre TEPMUHOB U
OpraHU3MOB OJTHOKJICTOYHBIX OPTaHU3MOB: aM&OOUTHOE, MOHSITUMN: IBUYKEHUE, JBUTATEIIbHbIC
JKTYTUKOBOE, peCHUYHOE. [[Br>KeHuEe OpraHeIuibl, ABMKEHHUE POCTEUIIINX
MHOT'OKJIETOYHBIX PACTCHHUI: TPOIIU3MBI U (am&OomIHOE, KT'YTUKOBOE, PECHIUYHOE),
HACTHH. JIBIDKCHHE PACTEHUH (TPOIU3MBbI, HACTHUH),
JIBU>KE€HHE MHOTOKJIETOYHBIX MBIIIEYHBIE CUCTEMBI (COKPATUTEIbHBIC
JKMBOTHEIX U YEJIOBEKA: MBILICYHAsA CUCTEMA. BOJIOKOHIIA,KOXKHO-MYCKYJIbHBIH MEIIOK,
Pednexc. CkeneTHple MBIIIIIBIN X padoTa. CKEJIETHAAMYCKYJIaTypa), CKeJIeTHAs MBI
JleMOHCTpALMH (MBIIIIEYHOE BOJIOKHO, MHO(DHUOpHILIIA),
Ta6nuib 1 cxeMbl: «OIHOKIETOUHBIE BBICIIHME JIBUTATEIBHBIC IEHTPHI, PAOOTAMBIIIIII
Bozopocimy, «[Ipocreiiime, (mBUTaTENIBHAS, COMATUYECKAs ), MBIIICYHOE
«CTpoeHue MbIIIBDY, «MblIeuHast YTOMIJICHUE.
CHCTEMAaY XapakTepru30BaTh BUbI IBUKEHUS
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
VYcranaBiuBaTh B3aMMOCBSI3b MEXKTY
CTPOCHHMEM OIOPHBIX CUCTEM U
JIBIDKCHUSIMU OPTaHU3MOB
9.7 | IluraHue opraHN3MOB IIntanune oprannsmos. Ilornomenne Bokbl, PackpsIBaTh conepkaHnne TEPMUHOB U

YIJICKUCIIOTO Irada U MUHCPAJIbHBIX
BCIICCTB paCTCHHUAMMU.
ITuTanue ;KMBOTHBIX.

MMOHSTHH: IMUTAHUC, ITUIIECBAPCHUC,
MUIICBAPUTECIbHBIC BAKYOJIN, KUILICYHAA
IMOJIOCTD, IMUIICBAPUTCIIbHAA pr61<a,
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BHyTpHnosiocTHOE 1 BHYTPUKIETOYHOE
nuiieBapenue. [lutanue mo3BOHOYHBIX
JKUBOTHBIX. OTAEINbI MUIEBAPUTEIHLHOTO
TpakTa.

[TuieBapuTEIbHbBIC KETE3BI.
[InmeBapuTenbHas cucTeMa 4eJI0OBEKa.
JdemoHcTpannu

TaOIHIIbl H CXEMBL:

«KUILIEYHOITOIOCTHBIEY,
«[InmeBapurenbHas cucreMa», «Cxema
IIATAHUS PACTEHUI».

Oo0opynoBaHme: )KMBbIE SK3EMILISPBI
KOMHATHBIX PacTeHUi; 000pyI0BaHHE IS
JIEMOHCTpALMK IOYBEHHOI'O U BO3YLITHOIO
MUTAaHUS PACTEHUH, PACILICTIICHUS
Kpaxmasia 1 OelIKoB

noJ AecTeueM GEepMEHTOB

MUIICBAPUTEIbHBINA TPAKT,
MUIICBAPUTEIBHBIE )KETIE3bI,
MUIICBAPUTEIIbHBIC COKH.

XapakTepu3oBaTb ~ MUTAHHE  JKUBOTHBIX;
BHYTPHUIIOJIOCTHOE HM  BHYTPUKIICTOYHOE
MUIIeBapEHUE.

Pasznnyarh Ha 300paxeHHsIX (cxeMax,
Ta0IMIaX, MYJISKAX ) OTIEIIBI
MHUIIEBAPUTEIHHOIO TPAKTA U
MUIICBAPUTEIBHYIO CHCTEMY YEJIOBEKA.
YcTaHaBIMBaTh B3aUMOCBSI3U MEKTY
CTPOSHUEM OPTraHOB MMUIICBAPCHUS

9.8

J{pIxaHue opraHu3MoB

Jprxanue opranu3moB. J[pixanue

pacTteHuil. JIpIXxaHue >KUBOTHBIX.

Juddysus ra3oB uepe3 NOBEPXHOCTh
kieTku. KoxxHoe JpIxaHue.

JpixarenpHas moBepxHOCTh. XKadepHoen
NEroyHoe JibIxaHue. /[pIxanue mo3BOHOYHBIX
KUBOTHBIX W YEJIOBEKA. JBOJIOIMOHHOE
YCIIOXKHEHUE CTPOCHUSIIETKUX TTO3BOHOYHBIX
KUBOTHBIX.

JpIxarenpHas cucTeMa yeloBeKa.

PackpeiBath cosepkanre TEPMUHOB U
MOHSTHIA: JpIxaHue, MU Gy3us, KOKHOE
JIBIXaHWE, OPTaHbI JIBIXaHUS, IbIXaTeIIbHbIC
JIBUKEHUSI, JbIXATEIIbHBIMIEHTP, JIETOYHbIE
00BEMBI, )KU3HEHHAS EMKOCTD JIETKHX.
XapakTepru3oBaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KMBOTHBIX U YEJIOBEKA.
OnuceIBaTh PBOJIIOIMOHHOE

YCIOKHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTWISIUH JETKUX Y ITULH
MJICKONIUTAIOIIUX. Perynamnus qpixanus.
JlpixarenbHble 00BEMBI.
JeMoHcTpan U

TabuuIbl U cxeMBbl: «JlpIxarenpHas
CHUCTEMAY.

O0opynoBanme: 000py10BaHUE IS
JIEMOHCTPALIMU ONIBITOB

10 U3MEPEHUIO KU3HEHHOM EMKOCTH
JErKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBVKSHUN

IIO3BOHOYHBIX KMBOTHBIX.
PaznuuaTh Ha H300pakeHUsX (Cxemax,
TabJINLAaxX, MyJISKaxX ) AbIXaTeJIbHYIO CHCTEMY
4eJI0BEKa.

OnuchIBaTh MEXaHU3M BEHTUJISILIMU JTETKUX
y ITULl U MJIEKOITUTAOILIUX.

YcTaHaBIMBATh B3aUMOCBSA3H MEXKIY
CTPOEHUEM OPraHOB JIbIXaHUS U UX
(GYHKLIUSMU B OpraHu3Me

9.9

TpaHcnopt BemecTBy
OpraHU3MOB

TpaHcnopT BELIECTB Y OPraHU3MOB.
TpaHCIIOpTHBIE CUCTEMBI PACTEHUH.
TpaHCOPT BELIECTB y ) KUBOTHBIX.
KpoBeHocHas cucrema u €€ oprassl.
KpoBenocHas cucrema nmo3BOHOYHBIX
’KUBOTHBIX U yenoseka. Cepaie,
KPOBEHOCHBIE COCY/IbI U KpOoBb. Kpyru
KpOBOOOpaIeHus. DBOJTIOINOHHbBIE
YCIIOHEHHUS CTPOCHHSI KPOBEHOCHOM
CHUCTEMBbI IO3BOHOYHBIX KUBOTHBIX.
PaGota cepana u e€ perymsus.
JdemoHcTpauuu

Tabmuirel U cxeMbl: «OpraHbl IBETKOBBIX
pactenuitn», «KOpHEBBIECUCTEMBIY,
«CtpoeHue cTedisy,

«CTpoeHue JUCTOBOM MIACTUHKI,

PackpsIBaTh coqiepkaHne TEPMUHOB U
HNOHATHUI: TPAHCIIOPT BELIECTB, TPAHCIIOPT Y
pacTeHuii, KpOBEHOCHasiCUCTEMA
JKUBOTHBIX, KPOBb, IJ1a3Ma, (pOpMEHHBIE
AIIEMEHTBHI,

KpoBOOOpalleHne, Kpyru
KPOBOOOPAIIEHNUs, CePACUHBIN IIUKI,
mumdooOpaiienue, tumda,
TuMpaTHYECKHE COCYbl, TUMpaTHUECKHE
y3J1bl, BHYTPEHHSS Cpejla OpraHu3ma.
XapakTepu30BaTh TPAHCIIOPT BEIIECTBY
pacTeHuil 1 6eCrIO3BOHOYHBIX

KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTCMaA»,

«KpOBeHOCHHe CHCTEMBI ITO3BOHOYHBIX
JKHUBOTHBIX)

Paznuuare Ha n300pakeHUsX (CxeMax,
TabnuIaxX, MyJisbKax) KPOBEHOCHYIO U
TUM(}ATHYIECKYIO CHCTEMY YeJIOBEKA.
YcTanaBamMBaTh B3aMMOCBS3H

MEXy CTPOEHHEM OPTraHOB
KpOBOOOpaIieHus U X QyHKIIUIMU

B OpraHu3Me

9.10

Boinenenue y
OpraHUu3MOB

Brinenenue y opranusmMos. Beigenenuey
pacteHuil. Beljenenre y )KUBOTHBIX.
CoxkpatutenbHble Bakyosd. Oprassl
BblieneHUs. PuibTpanus, CeKpenus u
00paTHOE BCachIBaHHE KaK MEXaHU3MBI
paboThI opraHoB BeieneHUs. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOW U BBIIEIUTEIIBHOM
CUCTEMaMH.

Brienenue y N03BOHOYHBIX JKUBOTHBIXH
yenoBeka. [louku. Ctpoenue u
(byHKIMOHUPOBaHUE HE(DPOHA.
O0pa3oBaHre MOYH Y YeJIOBEKA.
JdemoHcTpauuu

Tabauie! u cxembl: «BoiaenurenbHas
cUCTEMa

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSITUN: BbIAENIEHUE, T'yTTalUs, JINCTONA/,
COKpATHUTEJIbHbBIC BAKYOJIU,U3BUTHIE
KaHaJbIbl, 3BE3/14aThIe

KJICTKH, BBIJICJIUTENIbHbIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/Ibl, IOYKH,

MOYETOYHUK, MOYEBOH Iy3bIpb, HE(POH,
Moua.

XapakTepu30BaTh MPOLECC BHIACIECHUAY
pacTeHHUH U KUBOTHBIX.

Pasnmuuyare Ha wm300paxeHHsX (cxemax,
TabMUIax,  MYJSDKax)  BBIJCIUTEIBHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M

(byHKIMOHUPOBaHUS He(pOHa; IPoLecC
00pa30BaHUs MOYH.

YcraHaBIMBaTh B3aNMOCBS3U

MEXJly CTPOCHUEM OpPraHOB

BBIJIETICHUS U UX (PYHKIHUSIMHU

B OpTraHu3Me
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9.11 | 3amuTa y OpraHu3MoB 3ammra y OpraHu3MoB. 3aiura PackpsIBaTh conep:kaHue TEPMUHOB U
Y OJTHOKJICTOUHBIX OpraHu3MoB. Criopbl HOHSTHIA: KaIlCyJia, SHI0CIO0pa, IHCTa,
OaKTepuil M MUCTHI MPOCTEHIIIHX. KyTHKYJIa, CPE/ICTBA IIACCUBHOM 3alllUTBHI,
3amHTa Y MHOT'OKJIETOYHBIX paCTeHHﬁ. CpeacTBa XUMHUYECKOU 3alIUThI, KOXXHBIC
KYTI/IKyJ'Ia. CpCILCTBa IMACCUBHOU U IMOKPOBBI, UMMYHHUTECT, UMMYHHAas CUCTEMA,
XUMHUYECKOU 3a1UTEl. OUTOHIIUAEL. AHTUTCH, AHTUTEJIO.
3aHII/ITa Y MHOT'OKJICTOYHBIX XapaKTepI/ISOBaTB BHU/IbI 3allIUTHI
JKUBOTHBIX. [IOKpOBBI 1 HX Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
MPOU3BOIHBIC. 3aIIUTA OPTAHU3MAOT OpPraHU3MOB.
Oonesneil. IMmyHHas cucrema OrnuceIBaTh CTPOEHUE KOKHBIX
yesoBeka. KieTouHsblil 1 rymopanbHbIid IIOKPOBOB U UX IIPOU3BOJIHBIX.
UMMYHUTET. Bpoxi€Hnblil u nprodperénnpiii | Paznuyars Ha n300pakeHusx (cxemax,
cnenupuiyecknii UMMyHUTET. Teopus TabyuIax, MyJsKax) OpraHbl UMMYHHOR
KJIOHAJIBHO- ceJeKTuBHOr0 nMmyHuTera (I1. CHCTEMBI YEJIOBEKA.
Opnux,d.M. bepuer, C. Tonerana). YcranaBinuBaTh B3aUMOCBS3H MEXKIY
BocnanurenbHble OTBETHI OPraHU3MOB. CTPOEHUEM OPraHOB 3alUThI U UX
Posnb BpOKAEHHOTO NMMYHHUTETA (GyHKUMAMU B OPraHu3Me
B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH.
JleMoHCcTpaLun
Tabmuiel U cxeMmbl: «Koxay,
«UmmynuTeT», «CTpOoCHUE CTEOIS,
«CTpoeHUe TUCTOBOM MITACTUHKI

9.12 | Pa3zmpaxuMoCTbH Pa3apaxxumocTs U perynsanus PackpsIBaTh conepkaHnne TEPMUHOB U

peryimsanns y Opranu3mMoB. Paznpaxxumoctby MOHATUH: pa3apa>kKUMOCTh, PETYIISILNS,

Yy OPTaHH3MOB

OJIHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumocTs U perymsus

TaKCHChI, POCTOBBIE BELIECTBA
(ayKcuHBI), HEpBHas CHCTEMA,
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y pacteHuid. PocToBbie BelecTBa U UX
3HAYCHHUE.

Hepsnas cucrema u pediaexropHas
peryisius y ;kuBoTHbIX. HepBHas cucrema u
€€ oTaeNbl. DBOJIIOLMOHHOEYCIIOKHEHNE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
OTtaensl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexkroprasyra.
besycioBHbIE U yCIOBHBIE pE(ICKCHI.
I'ymopaisibHas perynsnus u

SHIOKPUHHAS CUCTEMA )KUBOTHBIX U
yesioBeka. JKenes3bl SHIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. [[elicTBre
rOpMOHOB. B3anMocBs3b HEPBHOU U
SHJIOKPUHHOM cucteM. ['unoranamo-
runodusapHasi CUCTeMa.

JleMoHCTpaLuu

[Moptpert: U. I1. I1aBnoB. Tabauie! u
cxeMmbl: «CTpoeHHe TUAPHI»,

«CTpoeHue miaHapumn»,

«BHyTpeHHee CTpoeHne 10K IEBOTO
4yepBs», «HepBHas cucrema peid»,
«HepBHas cuctema JAryImKn»,

«HepBHas cucrtema

MpecMBbIKaromuxcs», «HepBHas

pedaexkTopHas perysimus, pedJiekc,
pedexTopHast 1yra, HepeAHui MO3T,
MIPOMEKYTOUHBIM MO3T, CPETHUM MO3T,
MO37K€4OK, IIPOJOJITOBATHIM MO3T,
BEreTaTUBHAs HEPBHAs CUCTEMA,
ryMopaJibHasi peryJsiiusi, TOPMOHBI,
SHJIOKPUHHAs CUCTEMA, THIIOTAIAMO-
runoguzapHasi CHCTEMA.
XapakTepu30BaTh pa3ApakKuMOCTby
OJTHOKJIETOYHBIX OPTaHU3MOB U
pedIeKTOPHYIO PEryIALHIO

y )KUBOTHBIX.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabIUIax, MyJISDKax ) HEPBHYIO CUCTEMYH €€
OTJIEJbl; OTJIENbI TOJIOBHOTO MO3Ta
[IO3BOHOYHBIX KUBOTHBIX.

OnuchIBaTh TyMOPAIbHYIO PETYISIUIOY
KUBOTHBIX.

Pa3znuyars Ha n300pakeHusX (cxemax,
TabIUIAX, MYJISHKAX ) SHIOKPUHHYIO
CHCTEMY JKHUBOTHBIX M YEJIOBEKa.
Has3piBaTh jxes1e3bl SHIOKPUHHON CHCTEMBI
YeJI0BEeKa M BEIpa0aThIBAEMBIEUMHU TOPMOHBI.
OnuceIBaTh 1€HCTBHE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKILY
CTPOECHUEM OpPraHOB HEPBHOW U
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cucreMa nruiy, «HepBHas cucrema
MIIeKonHUTaonmx», «HepBHas cuctema
YeJI0BeKay, « JHIIOKPUHHAS CUCTEMAaY,
«Pednexcy.

OO6opynoBaHme: MOJIEIHN FOJIOBHOIOMO3Ta
Pa3JINYHBIX )KUBOTHBIX

SHJIOKPUHHON CHCTEM U UX (PYHKIHUIMUB
OpraHmsme.

XapakTepHu30BaTh 3BOIOLIUOHHOE
YCIJIO)KHEHHE CTPOCHUS HEPBHOU
CUCTEMBI y )KUBOTHBIX

Hroro vyacoB o Teme 17
10. | Tema «PASMHOKEHHUE U PA3BBUTUE OPT'AHU3MOB)»
10.1 | ®opmbl pa3MHOKEHUS 1 ®DopMbI pa3MHOXKEHHS OPTaHU3MOB: PackpbIBaTh coliepykaHre TEPMUHOB U
OpraHU3MOB Oecnomnoe (BKJIIOYasi BEreTaTUBHOE) U MOHSTUIN: PAa3MHOXEHHUE, ITPOCTOE JICJICHUE,

rnmojioBoe. Buael Oecrioaoro
Pa3MHOKEHHUS: IOYKOBaHUE,
cropynsiuus, pparMeHTanus,
KJIOHHPOBaHUE.

JdeMmoncTpanumn

Tabuuiel U cxeMbl: «BereratusHoe
pa3MHOkeHuey, « Tumbl 6ecrnoaoro
pa3sMHOXEHUY, «Pa3MHOKEHNE
XJIAaMHUJIOMOHAJIbI», «Pa3MHOXKeHHE
ABIJIEHBI», «Pa3MHOKEHUE THAPBI»

MIOYKOBAHUE, CIIOPYJISIIHSI, BEr€TaATUBHOE
pasMHOXKEHHUe, pparMeHTalus, KIOHHPOBaHHE,
raMeThI,CIIEPMAaTO30H] (CIIEPMHUIA),
SULEKIIeTKA, 3UT0Ta, KOHBIOTAIHS.
[epeuncisiTb 0cOOEHHOCTH OECIOIOr0 U
MI0JIOBOTO Pa3MHOKEHUS OPTaHU3MOB.
XapakTepu30BaTh CyIIHOCTh U (hOPMBI
0€ecI10JI0ro pa3sMHOXKEHHUSI OPraHU3MOB;
Ouosiornyeckoe 3HaueHue 6ecrooro
Pa3MHOKCHUSI.

Pasznuyath criopy xak

CHEIHATH3UPOBAHHYIO KIIETKY,
IpeJHa3HauYSHHYIO JUIs OECIIoyIoro
Pa3MHOXKEHUS, ¥ CIIOPBI OAKTEPHIA.

OOBACHATH TPEUMYILIECTBA TOJIOBOTO
Pa3MHOXKEHHUSI HaJl OECTIOBIM.
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PaCKpBIBaTB POJIb KIIOHUPOBAHUA
B CCJICKIIMH M CEJIbCKOM XO3S1CTBE

10.2

ITonoBoe
pa3MHOXEHUE.
Metios

[TonoBoe pazmuoxenue. [1onoBwie
KJIETKH, Ui raMeThl. Metio3. Ctagun
Meiio3a. [loBenenune XxpoMocoM

B Meito3e. Kpoccunrosep.
buonorundyeckuii cMBICI Melo03a U
MOJIOBOTO Tporiecca. Meio3 u ero
MECTO B JXM3HCHHOM ITUKJIC
OpraHU3MOB.

JleMoHCTpaLuu

Tabuuiiel ¥ cxeMbl: «Melo3y,
«XpOMOCOMBI»

PackpbiBaTh cojiep)kaHue TEPMUHOB U
MOHSTHI: MEH03, OMBAJICHTBHI,
KPOCCHHTOBEp, HHTEPKUHE3,
HE3aBUCHUMOE pacrpeie/ieHue;
KPOCCHHTOBED.

Pa3znuyarh Ha 300paxkeHMsIX (cxeMax,
Ta0JIMIAX ) 1 MUKpOIperaparax 3pejbie
TMIOJIOBBIC KJIETKU MIICKOIUTAIONIUX U OPTaHbI
Pa3MHOXKEHHS BBICIIIUX PACTCHHIA.
PackpsIBaTh CyIIHOCTH M€103a,
XapaKTepU30BaTh €ro OTACIbHbIC
CTaJUH.

OnpenenaTs MeCTO Meio3a

B )KM3HCHHBIX [TUKJIAX PA3THYHBIX
OpraHM3MOB.

OOBACHATH OMOJIOTMYECKHI CMBICIT
KPOCCHHTOBEpA, OMUCHIBATH €r0
MEXaHHU3M.

CpaBHUBAThH MEI103 C MUTO30M;
pa3ianyaTh OTJACIbHBIE UX CTAIUH

Ha MHUKpOTIperapaTax u n300pakeHUsIX
(cxemax, TabyMIax).

PackpbIiBaTh YBOIIOIIMOHHOE 3HAYCHHEC
MOJIOBOTO Pa3MHOKEHUSI OPTaHU3MOB
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10.3 | l'amerorenes. [TpenzapoapliieBoe pa3BUTHE. PackpbIBaTh cozepkaHue TEpPMUHOB U
O0pazoBanue u I'amerorenes y :kuBOTHBIX. I10510BBIE IIOHSATUI: TAMETOI€HES, CIIEPMATOICHE3,
pa3BUTHE MOJOBBIX xene3pl. OOpa3oBaHue U pa3BUTHE OOI€He3, CEMEHHUKH, SIMYHUKHY,

KJIIETOK I0JIOBBIX KJIeTOK. CriepMaTorenes u CIEPMATOTOHUH, CIIEPMATOLUTHI,
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK. CriepMaTH/Ibl, CIIEPMATO30M/Ibl, OOTOHUH,
OmogoTBOpeHne U AMOPHOHAIBHOE OOLIUTBI, OJISIPHbIE TEJbIIA,
pasBuTHE KHUBOTHBIX. CIIOCOOBI ARLEKIEeTKA, aKpocoMa.
OIIOIOTBOPEHUS: HAPY>KHOE, BHYTPEHHEE. [lepeuucnars craguu raMeToreHe3ay
[TapTeHorenes. KUBOTHBIX.

JleMoHCcTpanum OnuchIBaTh NpoOLIECC raMeTOreHe3a Hero
TaOnuubl u cxembl: «"ameTorexnes», [EePUO/bl, CTPOCHHE MOJIOBBIX

«CtpoeHue SHIEeKIEeTKU U KJICTOK.

CIIEpPMAaTO30M1a». PaznmuaTh 0COOCHHOCTH CriepMaToreHes3a u
O0opynoBaHHe: CBETOBOM MUKPOCKOII, ooreHe3a. OnuckIBaTh MPOLECCH
MUKpOIIpEnaparhl sIMIEKIETOK U OCEMEHEHUS UOIIJI0IOTBOPEHM S, pa3HbIE
CIepMaTO30M/JI0B. BapHUaHThl IapTEHOI'€HEe3a

Jlaboparopnasi padora «/3yueHue

CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenaparax»

10.4 | UnauBuayanbHOe WHuauBHyanbHOE pa3BUTHE PackpbIBaTh cojiepKaHue TEPMUHOB U
pa3BuTHe OpraHU3MOB (OHTOT€HE3). MTOHSATUI: OIUIOJJOTBOPEHHUE, 3UT0TA,
OpPraHU3MOB — OMOpHOJIOTHs — HayKa O pa3BUTHH OmacTomep, aKpoOCOMHasi peakius,
OHTOTEHE3 opranu3mMoB. Mopgozenes — oona u3 MIPOHYKJICYC, TApPTEHOTeHE3, SMOpPHOTEHE3,

2NIABHBIX NPOOTIEM IMOPUOTIO2ULL.
Konyenyus mopgoeenos u mooenu
mopghozeneza. Ctanuu SMOpHOTeHE3a
KUBOTHBIX (Ha IpUMeEpE JIATYLIKHN).

npobienue, O1acTyia, MopyJa, racTpyia,
Helipysa, OpraHoreHes, SKToepMa,
MEe301epMa,

SHTOJIEPMA, 1IeJIOM, HEpBHAsI TPYyOKa,
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Hpob6nenue. Tunsl gpobeHwHs.
Lemepmunuposannoe u
HeOepMUHUPOBAHHOe OpobIieHuUe.

bnacmyna, munwvt 6racmyn.

OcobeHHoCcTH APOOICHUS
MJIEKOITUTAIONINX. 3apPOAbIIIEBbIC JTUCTKU
(racTpynsuus). 3aKiagka OpraHOB U TKaHEH
U3 3apOBIIIEBbIX JIUCTKOB. B3anMHoe
BIIUSTHUE YACTEHl pa3BUBAIOIIETOCS 3apOAbIIIa
(sMOpuoHaNbpHAS MHIYKIHS). 3aKiIaIKariana
CTPOEHUS )KUBOTHOTO KaK pe3yJbTaT
HEpapXUYECKUX B3aUMOJCHCTBUI I'€HOB.
Biusuue

Ha SMOpPUOHAIBHOE Pa3BUTHE PA3IMIHBIX
(bakTOpOB OKpYKaIOLIEHCPEIbI.
JleMoHCTpaLuu

[Toptper: X. [lInemax.

Tabmuiel 1 cxembl: «OCHOBHBIE CTa/IUU
OHTOTEHE3a».

Oo6opynoBanme: moaenb «L{ukn

Pa3BUTHUS JISITYIIIKH

X0pJia, KHIeyHas TpyoOka.

OnpenensiTb SMOPHOHAIBHBINA IEPUO]
pa3BUTHS OpraHU3Ma U OIUCHIBATH OCHOBHbIE
3aKOHOMEPHOCTHU Apo0seHus — o0pa3oBaHue
OJTHOCJIOMHOTO 3apO/IbIla — OJIaCTyIIbI;
3aBUCUMOCTh X0J1a IpO0JICHUS

OT KOJIMYECTBA JKENTKA B AULIEKIIETKE;
racTpyJsiUIO U OPTaHOTE€HE3.

OOBsicHATH dTanbl TU(GEpEeHIIMPOBKU TKaHEH,
00pa30BaHUs OPraHOB U CUCTEMOPTaHOB.
XapakTepru3oBaTh PETYJISALUIO
HMOPHOHAJIHOTO PA3BUTHUS;

JETEPMUHALIMIO U SMOPHOHAIbHYIO
MHIYKIHIO; TEHETUYECKUI KOHTPOJIIb
pa3BUTHSL.

OO00CHOBBIBAThH BpEIHOE BO3/ICHCTBHE
Ta0auHOTo JIbIMa U aJIKOT0JIs Ha X0
HMOPHOHAIBHOTO U TTOCTIMOPUOHAIBHOTO
pa3BUTHS OpraHU3Ma YeaoBeKa

10.5

Poct u pazsurue
JKUBOTHBIX

PocT u pa3BuTHE )KUBOTHBIX.
[TocTamMOpHOHANTBHBIN TIEPHOA.
[IpsiMmoe u HenpsiMOe pa3BUTHE.
Pa3zButne ¢ meramophozom

PackpbIBaTh coqiepkaHne TEPMUHOB U
MOHATHUI: OHTOT€HE3, TOCTIMOPHUOHATILHOE
pas3BUTHE,

mMetamopdo3, TMIMHKA, POCT, CTapeHHe,
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y 0eCro3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. broJsiornueckoe 3HaueHue
MPSIMOTO U HENPSIMOTO PAa3BUTHUS, UX
pacrpocTpaHeHHe B pupoje. Thrbl
pocTa KUBOTHBIX. DaKTOPHI pEryIALHUUPOCTa
’KUBOTHBIX U denoBeka. Ctaguu
MOCTAIMOPHUOHAIBHOTO PA3BUTUS Y
JKUBOTHBIX U ueioBeka. [leprnoapl
OHTOreHe3a uenoBeka. CTapeHue u CMepTh
KaK OMOJIOTUYECKUE TTPOLIECCHI.
JdeMoHcTpannmn

Tabaune! u cxemsl: «IIpsimoe u

HEMpsiMoe pa3BuTue», «Pazpurtue
MaMCKOro )yKa», «Pa3BUTHE cCapaHuny,
«Pa3BuTHE IATYIIKW».

IIpakTHyeckas padora

«BpIsiBIEHNE IPU3HAKOB CXO/ACTBA
3apoAbIIEH MO3BOHOYHBIX KUBOTHBIX)»

CMEPTh.

XapakTepu3oBaTh MOCTIMOPHOHATBHBIN
MEepPHOJI Pa3BUTHS OPraHU3Ma U €ro OCHOBHBIE
(hOpMBL.

XapakTepu30oBaTh MPsIMOE Pa3BUTHE UETO
MIEePUO/IbI.

N3naratk conepxxanue Teopuit

CTapeHusi OPraHU3MOB.

OOBACHATH OMOJIOTMUECKUI CMBICIT

pa3BUTHUA C METaMOP(O30M

10.6

Pa3zmHOXeHue u
pa3BUTHE PACTEHUI

Pa3sMHOXKeHME U pa3BUTHE PACTCHUM.
["amerodut u cnopodur. Meiio3s
JKA3HEHHOM LIMKJIE PACTEHUM.
O6pa3zoBaHue cIop B Ipoiiecce Meio3sa.
I'ameTorenes y pacTeHuii.
OM1010TBOPEHNE U PA3BUTHE
pacTUTENbHBIX OPraHU3MOB. J[BOMHOE
OIUIOJOTBOPEHHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHUE U PA3BUTHE

PackpeiBaTh cozepskaHne TEPMUHOB U
MOHSTHUN: raMeTO(UT, CIOpPOUT,
aHTEpUIHNH, APXETOHUH, 3aPOCTOK,
MEracrnopa, 3apOoJbIIIEBbI MENIOK,
CUHEPTUAbI, AHTUIIO/IbI, MUKPOCTIOPA,
MBUTBIIEBOE 3€PHO, IBOMHOE
OIIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOuH, epro/bl OHTOT€HE3a

OBCTKOBBIX paCTCHI/Iﬁ .
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CEMCHHU.
MexaHu3MBbl pEeryisiliui OHTOreHE3ay
PacTEHUI U KUBOTHBIX.
JeMoHcTpan U

optper: C. I'. Hapammn. Tabuuiisl 1
cxeMbl: «JIBOWHOE OIIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «CTpoeHue
CEMsIH OJIHOJIOJIbHBIX U JBYIO0JIbHBIX
pacteHuin», « KM3HEHHBIN [IUKII MOPCKOM
KammycTbl», « KM3HEHHBIN LUK MXay,
«OKM3HEHHBIN LUK TATOPOTHUKAY,
«KW3HEHHBIN IUKIICOCHBD.
JlabopaTopuas pabdora

«CTpoeHne OpraHoB Pa3MHOKECHHS
BBICILIUX PACTECHUI»

XapakTepHu30BaTh 0COOEHHOCTH OECII0JI0ro
Y M0JI0BOI'0 PA3MHOKEHUSALIBETKOBBIX
pacTeHui.

Bbienars 0co0eHHOCTH POTEKAHUS
raMeTOreHe3a y [IBETKOBBIX PACTEHUH.
OnuceiBaTh NPOLECC IBOHHOTO
OIJIOJOTBOPEHUS Y LIBETKOBBIX PACTEHUH U
OOBSICHATD €ro MPEUMYILECTBA 10
CPaBHEHUIO

C OIUIOJJOTBOPEHHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HNToro uyacoB o teme

8

11

Tema «I'eHeTHKa — HayKa 0 HACJI€ACTBCHHOCTH U UBMECHYHUBOCTH OPraHu3smMoB»

111

Hctopus ctaHoBIECHUS N
pPa3BUTHS TEHETHKHU KaK

HayKu

1

Ucropust craHOBNIEHUS U pa3BUTHUSA
TeHETUKH KaK Hayku. PaGoThl

I'. Mennens, I'. ne ®pu3za, T. Moprasna.
Posnb oTeuecTBEHHBIX YUEHBIXB
pa3BUTUU T€HETUKU. PaOOTHI

H.K. Konsniora, H.W. BaBuioga,

A.H. benozepckoro, I'./[. Kapneuenxo,

PackpsIBaTh copepxaHne TEPMUHOB U
MOHATUM: TEHETUKA, I'CH.
JleMOHCTpHUpOBaTh 3HAHWS HCTOPUH
BO3HUKHOBEHHUSI T€HETUKHU.
XapakTepru30BaTb OCHOBHBIE JTallbl
pa3BUTHUSA T€HETUKHU KAK HAYKU
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10.A. ®unumuenko, H.B. Tumodeena-
Pecosckoro.

demoncrpaumu [lopTpersl:

I'. Menpens,I'. le @pus, T.

Mopras,

H. K. Konbsnos, H. 1. Basuios,A. H.
benozepckuii,

I'. 1. Kapneuenko, fO.

A. OMIMITYEHKO,

H. B. Tumodees-PecoBckuii

11.2

OCHOBHBIE TTOHATHS U
CUMBOJIbI TEHETUKU

OCHOBHBIC TCHETUUYCCKUE MOHATHS U
CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TeHbI, AIbTEPHATUBHBIC PU3HAKH,
JIOMUHAHTHBIN U PELECCUBHBIN MTPU3HAK,
TOMO3UTOTa, T€TePO3UT0Ta, YUCTAs! JIMHHUS,
rulOpuabl,renotur, peHotur. OCHOBHbBIE
METOABITEHETUKH: TUOPHUIOIOTUUECKUM,
LUTOJIOTHYECKU I, MOJIEKYIISPHO-
TeHETHYECKHUH.

JdemoHcTpauuu

Tabauiel: «MeToabl TEHETUKIY,

«CXeMbl CKpelBaHUs».

JlabopaTopnas padora

«Ipo3oduna kak 00BEKT TEHETHIECKUX
HCCIIeIOBaHUM

PackpbiBaTh coziep:kaHnre TEPMUHOB U
MMOHSATUH: HACIEICTBEHHOCTh, HaCIEIOBAaHNE,
W3MEHUYUBOCTH, TCHOTHUII, PCHOTHUII, TCHOM,
JIOKYC, XpOMOCOMBI, aJI€JIbHbIE IT'€HbI
(annenu),anbTepHATUBHBIEC TPU3HAKH,
TOMO3UTOTa, TETEPO3Ur0Ta, TOMUHAHTHBIN
MIPU3HAK, PELIECCUBHBIN MPU3HAK, YUCTAs
JTUHUS, THOPHUIBL.

ITorp30BaThHCS TeHETUYECKOM
TEPMHUHOJIOTUENW U CUMBOJIUKOMU IS
3aMUCH CXEM CKPEIIMBAHUS

HToro uacoB o reme
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12 Tema «3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
12.1 | 3akoOHOMEpPHOCTH 2 MonHoruOpuaHOe CKpeluBaHue. PackppiBaTh copepkaHne TEPMUHOB U
HacJICAOBaHUS ITepBblii 3ak0H MeHiens — 3aK0H MOHSITHI: MOHOTHOPUTHOE
IIPU3HAKOB. eAnHOo00pa3us rudpuI0B IEPBOrO CKpELIMBAHKE, YUCTOTA FaMeT,
MounorubpunHoe nokoJieHus. [IpaBuno JOMUHUPOBAHUSL. JIOMUHUPOBAHUE, PACLIECIUICHUE
CKpELIMBaHUE Bropoii 3akoH MeHens — 3akoH MIPU3HAKOB.
pacLIEIICHUs IPU3HAKOB. OnuceiBath onbITH I'. Menaens
[IMTOI0rNYECKUE OCHOBBI 10 U3YyYEHHIO HACJIEIOBAHUS OJHOM Iaphl
MOHOTHMOPHIHOTO CKPEIIMBAHUS. IIPU3HAKOB y ropoxa rnocesHoro.lIpusoaurs
I'umnoresa YMCTOTHI raMer. (hOpMYITUPOBKHY NIEPBOTO UBTOPOTO 3aKOHOB
JleMoHCcTpauuu . Menzens (3aKkOHaeIMHOO0pa3us
Ioprper: I'. Mennens. TrUOpHUJIOB TIEPBOTO
Tabnuubl u cxemsl: «llepBblii 1 BTOpOii [TOKOJIEHUS, 3aKOH PaCIICIUIEHUS
3aKOHBI MeHiemns». MPU3HAKOB) U OOBSACHATH UX
Oo0opynoBanue: MOJIENb IS LIATOJIOTUYECKNUE OCHOBBI.
JIEMOHCTpPALIMH 3aKOHOB CocTaBiaTh cXeMbl MOHOTHOPHIHOTO
eAMHO00pa3us rTHOPUIOB MIEPBOTO CKPEIMBAHMS U PEIIaTh TEHETUYECKUE
IIOKOJICHUS U pacllICIVICHUS IIPU3HAKOB; 3a/1a4d Ha MOHOTHOPHHOE
CBETOBOM MMKPOCKOI, MUKpPOIIpenapar: CKPCIINBAHNC
«Apo3odumnar.
IIpakTuyeckas padora «3yuenue
pe3yIbTaTOB MOHOTUOPUTHOTO
CKpEIIUBAaHUS Y JPO30(UITBI»
12.2 | Araimsupyroniee 1 AHanuzupyroluiee CKpelBaHue. PackpsIBaTh copepxaHrue TEPMUHOB U
CKpEILMBaHHUE. IIpoMeKyTOUHBIN XapakTep MOHATUI: aHATU3UPYIOLIEe
Henomaoe HacliemoBanwus. Pacmiennenme CKpEIIMBAaHKE, HETIOJIHOE
JOMUHUPOBaHUE IIPU3HAKOB IIPA HETIOJIHOM JIOMUHUPOBAHUE, KOJOMUHHUPOBAHUE.
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JIOMUHUPOBAHUH.
JdemoHcTpannu

TaOauIIbl M CXEMBL: «AHATU3UPYIOIIEe
cKpentuBanuey, «HemnomHnoe

CocCTaBIISITh CXEMBI AHAJIM3UPYIOLICTO
CKpCIIMBaHMWA U PCIIaTb TCHCTUYCCKUC
3a/la4y Ha aHAJIN3UPYIOIICC
CKpCHIMBAHNEC U HCIIOJIHOC

JOMUHHUPOBAHUE AOMMHHUPOBAHUC
12.3 | JIuruGpuanoe Jurunbpunnoe ckpemmuBanue. TpeTtuii 3akoH PackppiBaTh copiepkaHne TEPMUHOB U

CKpellMBaHHe Menzens — 3aKOH HE3aBUCUMOTO MOHSATUI: TUTUOPUIHOE CKPEIIUBaHUE,
HACJIE0BAHMS IIPU3HAKOB. (beHOTUNTNYECKUI paTuKal.
[uTosornyeckre OCHOBBI OnuceiBate onbiTel . Menugens 1o
JUTHOPHUIHOTO CKPEIIUBAHUS. W3Y4YEHUIO HACIENOBaHUs JBYX Iap
JleMoHCcTpanum IIPU3HAKOB y FOPOXa IOCEBHOTO.
[loptpert: I'. Menaens. [TpuBoIUTE GOPMYTUPOBKY TPETHETO
Tabmuiet u cxembl: «TpeTuit 3aKkoH 3akoHa I'. Menzens (3akoHa HE3aBUCHUMOIO
Menpeins. HaCJIeI0BAHUS ITPU3HAKOB) U OOBIICHATH
OO0opynoBanue: MOCIb AJIs €ro LUTOJIOTUYECKHUE OCHOBEIL.
JIEMOHCTpAalMK 3aKOHa [TpumeHsITh MaTeMaTUUYECKHI pacuér ¢
HE3aBHUCHUMOTI'O HACJIEI0BAHMS MOMOIII0 (PEHOTUITUYECKOTO paJuKaIan
MIPU3HAKOB; CBETOBOI MUKPOCKOII; METO/]1a IEPEMHOKEHHS BEPOSTHOCTEN
MuKpornpenapar «/[pozodumna. BAPUAHTOB PACIEIUICHUs IPU3HAKOB Y
IpakTuyeckasi pabora MOTOMKOB IO ()€HOTHITY U T€HOTUITY.
«M3ydeHue pe3ynbTaToB CocTaBisiTh CXe€MbI JUTHOPUIHOTO
JMTMOPHIHOTO CKPEIUBAHUSY CKPEIIMBAHMS U pelIaTh TCHETHUECKUE
JPO30(QHITBD» 3aJ]auu Ha TUTHOPUIHOE CKpELBaHUe

12.4 | CuerieHHOE CueruieHHOE HaclIeIOBaHNE TIPU3HAKOB. PackpsiBaTh copepkaHne TEPMUHOB U
HaCJIEI0BAHUE Pa6otsl T. Moprana. CuemnneHHoe MOHSITUH: CLIETNIECHHOE HACJIEJJOBaHUE,
MPU3HAKOB. HacJe0BaHUE F€HOB, HAPYILICHHE HapyIlIEHUs CLETUICHUS T€HOB,
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XpOoMOCOMHasi TEOpHs
HACJIEJICTBEHHOCTH

CLEIUICHUS MEX]1y TeHaMU.
XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH.
JeMoHcTpan U

IToprpert: T. Mopras.

Tabauue! ¥ cxeMsl: «CHerIeHHOoe
HacJe0BaHHUE MPU3HAKOB

y Ip030( B,

Oo6opynoBanme: MOJIEIb

JUTISL IEMOHCTPALIMH CHETIIICHHOTO
HACJICIOBAHUSI IPU3HAKOB.

KPOCCHUHTOBEP, peKOMOUHAIIHS T€HOB,
TEHETUYECKUE KapThl, MOPraHU/IA.
[TpuBOAUTH GOPMYITUPOBKH 3aKOHOB
Moprana (3akoHa CLIETIEHHOT'O
HACJICIOBAHUS TEHOB U 3aKOHA HapYILICHUS
CIETUICHUS MEX]Ty TCHAMU U OOBSICHITH HX
IIUTOJIOTHYECKHUE OCHOBEI.

[lepeuncnaATb OCHOBHBIE MTOJ0KEHUS
XPOMOCOMHOM TEOPUH HACIEICTBEHHOCTH.
Pemats remeTndeckue 3agaun

Ha CIICINICHHOE HacJIeIOBaHHE IT'€HOB 1
HapyLIEHUE CUETUICHUS MEK1y FTEHAMH

12.5

I'eneTuka noia

I'enernka nmona. XpoMOCOMHBIN
MEXaHU3M OIpeIeIeHUSI 110J1a. AYTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI.I'OMOramMeTHbIN U
reTeporameTHbId 1moj. ['eHeTnyueckas
CTPYKTYypa IOJIOBBIX XpPOMOCOM.
HacnenoBaHuenpusHakoB, CLEIUIEHHBIX C
IOJIOM.

JleMoHCcTpaLun

Tabauiel U cxeMbl: «l €HeTHKa moay,
«Kapuotun yenosekay, «Kapuorun
TIpo30uiIbD», «KapuoTU NTHIED

PackpeiBaTh cozepskaHne TEPMUHOB U
MOHSITHUI: ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN I10JI, TETEPOraMeTHBIN MOJI.
OOBACHATH XPOMOCOMHBIN MEXaHU3M
OIpEENIEHNUs 110J1a y OPraHU3MOB.
[TpuBOIUTE IPUMEPHI HACIIEOBAHUS
IIPU3HAKOB, CLIETJIEHHBIX C ITOJIOM.
CocTaBlTh CXeMbI CKpPEIIMBAaHUS U PelaTh
TEeHETUYECKHUE 3a7a4i Ha HACIIEI0BaHUE
MIPU3HAKOB, CLEIIEHHBIXC TIOJIOM.
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[TpuBOAUTE IPUMEPHI TEHETUYECKIX
3a0oseBaHui 1 1eEeKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TTOJIOBBIMU
XpOMOCOMaMHU

12.6

I'enorun xak
[EJIOCTHAS CUCTEMA

I'eHoTun Kak 1e€JI0CTHAS CHCTEMA.
[InelioTponus — MHOKECTBEHHOE
JeicTBHe reHa. MHOXKeCTBEHHBIH
aytenu3M. B3auMoneiicTeue
HEaJUICILHBIX TCHOB.
KomniementapHocTs. OnucTas.
[Tonumepust.

['eneTnueckuii KOHTPOJIb PA3BUTHUS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(DM3HOJIOTHYECKHX MPOIIECCOB,ITIOBEICHUS 1
KOTHUTHBHBIX QyHKIMi.] eHeTH4eckne
MeXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MBbI
B3aUMOJICHCTBUS «XO3SIMH — MMapa3uTHU
«XO035UH — MUKPOOHOM).

['eHeTH4ecKue aceKThl KOHTPOJISI U
W3MCHCHUS HACICACTBEHHOMN
nH(pOpMaIMK B TOKOJICHUSIX KIIETOKU
OpraHU3MOB.

JleMoHCcTpaLun

Tabauiel ¥ cxeMbl: «MHOKECTBEHHBIH
amnenn3my; «B3anmoieiicTBre TEHOBY

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUI: MHOXKECTBEHHOE JICMCTBUE TeHA
(neiioTpornus),

KOMILIEMEHTAPHOCTb, JIIUCTAa3,
MOJIUMEPHSL.

Omnpenenstb GOpMbI B3aUMOACHCTBHS
AJUICJIbHBIX U HEAJJIEIbHBIX T€HOB.
[IpuBOAUTE IPUMEPHI IUIEUOTPOITHOTO
JICUCTBUS I'€HOB.

Pemars reneTnueckue 3anauu

Ha B3aUMO/JICHCTBHUE HEANIETbHBIXTEHOB

HToro uacoB o reme

10
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13 | Tema «3aKOHOMEPHOCTH H3MEHYHUBOCTH»

13.1 | U3meHYuBOCTD 1 B3auMopeiicTBruEe reHOTUIIA U CPEABIIIPU PackpbIBaTh copepxaHne TEPMUHOB U
MPU3HAKOB. Buasl dbopmupoBanuu (heHOTHIIA. MOHATUI: U3MEHUYUBOCTb,
U3MEHUYHUBOCTHU N3MeHYMBOCTH IPU3HAKOB. HEHACJIEICTBEHHAs! U3MEHYUBOCTb,

KauecTBeHHBIE U KOJTMYECTBEHHBIE HacJaCeACTBCHHAS MU3MCHYMBOCTb.
MPU3HAKU. BUIbl N3MEHYMBOCTH: CpaBHMBATh HEHACIIECTBEHHYIO
HEHACJICACTBEHHAA Y HACJICJICTBECHHAS. MU3MEHYUBOCTb C HACJIEACTBCHHOM.
JleMoHCTpAIIAH [IpuBOANTH NpUMEPHI KAUECTBEHHBIX U
Tabuuibl 1 cxeMbl: «Bus KOJINYECTBEHHBIX ITPU3HAKOB OPraHU3MOB,
U3MEHUYHUBOCTH. [IPOSIBJIICHU I

O0opynoBaHme: )XUBbIC 1 TepOapHbIC Yy OPraHM3MOB HEHACJIEICTBEHHON U
HK3EMILIAPBI KOMHATHBIX PACTCHHM; HACIICICTBCHHOW M3MCHYNBOCTH

pucyHku (dotorpadun) 5KUBOTHBIX

C Pa3JIMYHBIMU BUJAaMU U3MEHYMBOCTH

13.2 | MonudukanroHHas 2 MonudurkanronHas u3MeH4YMBOCTh. Potb PackpsIBaTh copepxaHne TEPMUHOB U
U3MEHYHUBOCTH cpensl B GopMUpOBaHUU MOHITHI: MOAU(PUKAIIMOHHAS, WU

MOTU(UKAITIOHHONW H3MEHUYNBOCTH.
Hopwma peakuuu npusHaka.
BaprannoHHBIN psAl M BApHallMOHHAs
kpuBas (B. Moranncen). CBoiicTBa
MOTU(UKAITIOHHONW H3MEHUYNBOCTH.

JdemoHcTpauuu
TabauIbl U CXEMBL:
«MonaudukarmoHHas W3MCHYUBOCTE.
OOopynoBanme: kuBble U repOapHbIe

AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadun) ;KUBOTHBIX

(deHoTunuyecKasi, I3MEHYUBOCTD,
BApUAHTA, BApUALMOHHBIN psL,
BapHallMOHHAs KpHUBasi, HOpMa
peakLuy IIpU3HaKa,

MoauUKaIIH.

XapakTepHu3oBaTh CBONCTBA
MOIM(PUKAITMOHHON N3MEHYUBOCTH.
IToxa3eIBaTh pOJIb YCIOBUN BHEIIHEW CpEbl
B Pa3BUTHH MOAU(PHUKAITMOHHON
U3MEHYMBOCTHU Y OPTaHU3MOB.
CrpouTh BapralluOHHBIE PSI/IBI U
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C MpuMepaMu MOIU(GUKAIIMOHHON
U3MEHYUBOCTH.

JlaGoparopnas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHON U3MEHYUBOCTH.
[TocTpoeHne BapualmOHHOIO psaa U
BapHUAIMOHHON KPUBOM»

rpaduk KpUBOH HOPMBI peaKuu
IIPU3HAKOB Y Pa3IMYHbIX OPraHU3MOB

13.3 | 'eHoTHUIIMYECKas ['enHoTHNIMUECKAsA N3MEHYHBOCTb. PackpriBath cojiepkaHre TEPMUHOB U
N3MCHYHNBOCTD. CBOICTBA T€HOTUIIMYECKON U3MEHUYMBOCTH. MOHSTHI: KOMOMHATUBHAS N3MCHYHUBOCTD,
KomOunarusHas Buibl reHOTHIIMYECKONU3MEHYNBOCTH MyTalMOHHAasi H3MEHYUBOCTh, KOMOUHAIINH,
W3MEHYUBOCTh KOMOMHATHBHAs, MyTAI[MOHHAS. MyTalHu. XapaKTePU30BaTh CBOMCTBA

KomOunaruBHas n3MeHIMBOCTL. Meiio3 u TE€HOTUIIMYECKON U3MEHYMBOCTH.

IIOJIOBOM ITPOIIECC — OCHOBA OnuceiBaTh MEHO3 M TMOJOBOM MPOIIECC KaK
KOMOMHATHBHON M3MEHYUBOCTH. OCHOBY  HpPOSBIICHUS y  OpraHu3MOB
Ponb koMOMHATHBHOM H3MEHUYUBOCTHUB KOMOMHATHBHOM N3MEHYMBOCTH.

CO3JAaHUU TEHETHYECKOTO pasHOo0pasus B IToka3piBaTh Ha KOHKPETHBIX MpHUMEpax poJib
npesenax 0JHOTO BUA. KOMOMHATHBHON M3MEHYMBOCTH
JeMoHcTpanun B CO3JIaHUM T€HETUYECKOTO pa3HO0Opa3us
Tabumne! 1 cxembl: «KoMOnHaTHBHAS OpPraHusMOB B IIPEACIaXO0AHOI0 BUAA.
U3MEHYHUBOCTBY, «Meio3, CpaBHHMBATH TCHOTUITHYECKYO
«O1I0I0TBOPEHUE U3MEHYMBOCTH C MOAN(UKAITMOHHON

13.4 | MyrammoHHas MyTtanmoHHass ”3MEHUYNBOCTb. BHTbI PackpsIBaTh copepxaHrue TEPMUHOB U
W3MEHYUBOCTb. MYTaLHi: TEHHBIE, XPOMOCOMHBIE, MOHATUI: MyTallUl, XPOMOCOMHBIE
3aKOHOMEPHOCTHU reHoMHble. ClIOHTaHHbIE U nepecTporku (abeppariuu),

MYTallHOHHOT'O WHIYLUHAPOBAHHBIE MyTallUU. S 1epHbIE MOJUIJIONUS, aHEYTUIOUIMS, MyTaHT,
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mporiecca.
DOureHeTnuka

Y LIUTOIUIa3MaTUYECKUE MYyTall1H.
ComaTn4eckue U MOoJI0BbIE MyTaLUH.
IIpyn4rHBI BOSHUKHOBEHUS MYyTALMA.
MyTareHs! ¥ X BIUSHUE

Ha  OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallHOHHOTO  TIpolecca.  3aKOH
TOMOJIOTUYECKHX PSIO0B

B HacieAcTBeHHOM n3menurnBoctu (H.H.
Basunos). BuesiepHast U3MEHUUBOCTH U
HACJICACTBEHHOCTD. JnuceHemuKxa u
INUSEHOMUKA,

POJIb SNULEHeMUUeCKUX (haKmopoes
HACe008AHUL U UBMEHYUBOCTU
(henomunuyeckux npuzHaKos

V Op2aHUu3Mos8.

JdeMmoHcTpanumn

[loprpertst: I'. Jle @®pu3s, B. Moranncen,H. 1.
Baguros.

Tabauibel u cxembl: «I'eHeTHUECKHE
3a001eBaHUs YEIIOBEKay, «BuIbI
MyTarum».

OOopynoBaHue: )XuBbIe U repOapHble
AK3EMIUISIPhl KOMHATHBIX PACTEHUI;
pucyHkH ((hoTorpadun) >KMBOTHBIX

C pa3JIMYHBIMU BUJIAMU

W3MEHUYUBOCTH.

MyTareHsl.

[IpuBOAMTE TPUMEPHI MyTallUH,
BCTPEYAIOIIUXCS Y Pa3HBIX OPraHU3MOB.
KnaccugunupoBars MyTanuumno
Pa3HbBIM OCHOBAHUSIM.

Pasznuyare Ha n300pakeHUsX (cXemax,
TabJInIax ) FTeHHbIE MYTaIllUuU, XPOMOCOMHBIE
MEPECTPONUKH pa3HBIX BUJIOB: JEJICIHH,
JIYIUIMKAUU, TPAHCIOKALIMY, UHBEPCUH;
T€HOMHBIC MYTaIUH.

CpaBHUBATh MEXy COOON MyTalluu
Pa3HBIX BUJIOB.

XapakTtepu3oBaTh CBOMCTBA
MYTaIlMOHHOW U3MEHYUBOCTH.
HaspiBath npuunrHbl MyTaum,
BBISBJISITH HCTOYHUKH (DAaKTOPOB-
MYTareHoB B OKPYKarolllel cpesie
(KOCBEHHO).

[TpuBoIUTE GOPMYTUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSOB U
HACJIEJICTBEHHON N3MEHUYNBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBATH €0
3HAYEHHE JIJIS1 IPAKTUKH CETTBCKOTO
XO035ICTBA
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IpakTnyeckasi padora
«MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

HToro gacoB 1o Teme

14

Tema «I'eHeTHKA YeJI0BEKA)»

141

I'eneTuka yenoBseka.
MeToapl METUITMHCKOM
TE€HETUKU

Kapuotun yenoeka. MexayHapoiHast

nporpamMmma ucCjacaoBanusa recHoMa 4CJI0BCKa.

Metoabl U3y4eHHs T€HETUKUYEIOBEKa:
reHEaJTOrMYECKHM, OJIM3HELIOBBIH,
LHUTOr€HETUYECKUH, TOMYJISIUOHHO-
CTATUCTUYECKUM, MOJICKYJISIPHO-
FeHESTHYCSCKHI.

CoBpeMeHHOE OIpeIeIICHHE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUNHPOBAHUE, B TOM YHCIIC

¢ nomorwto I11{P-ananuza.
HacnencrBeHnHsle 3a00/1eBaHUS
4yeJoBeKa. [ eHHbIe 1 XpOMOCOMHBIE
OoJie3HU yeaoBeka. bonesnu

C HaCJIeICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUCHUE
MEOULMHCKON IeHETUKU

B MPEAOTBPAIIEHUHN U JICUCHUU
TeHETUYECKHX 3a00JICBAHUI YSIOBEKA.
MeauKko-reHeTHUECKOe
KOHCYNbTHpOoBaHue. CTBOJIOBBIE
kineTku. IToHsATHE «T€HETHYECKOTO

PackppiBaTh copiepskaHne TEPMUHOB U
IIOHSATUI: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, POOaH 1, HACJICICTBEHHBIC
007e3H1 (MOHOTE€HHBIE, TIOJIMTEHHBIC, TEHHBIE,
XPOMOCOMHBIE), MEUKO- TEHETUYECKOE
KOHCYJIbTUPOBAHUE, IOPOAOBAsT TUATHOCTHKA,
amuuoneHTes.[lepedncinsaTe 0cCOOEHHOCTH
W3YYCHHS TCHETHKY YeJIOBEKa U METOJIbI
MEIMIIUHCKON T€HETUKH.

XapakTepu30BaTh METOIbI H3yUCHUS
TCHETUKH YeJIOBeKa (TeHEaIOTHUeCKHH,
OJIM3HELOBEIN, IUTOTCHETHYECKUIA,
MOJIEKYJISIPHO-T€HETHUECKHIA,
MOMYJISIITHOHHO-CTATUCTUICCKHIA ).
OnuceIBaTh LEIH, 3aJaY1 U JOCTUKCHHUS
MEXIYHAPOAHOU NporpaMMsal «I'enom
yenoBeKkay. Pa3nuuaTh Ha H300pakeHUAX
(cxemax,Tabyniax) KapTbl XpOMOCOM
(renetnueckue, (hpu3HMUECKUE,

CHUKBEHCOBBIE).
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rpy3a». OTUYECKUE aCIEeKThI
WCCJICIOBAHM B 00JacTH
pEeIaKTHPOBAHUS T€HOMA M CTBOJIOBBIX
KJIETOK.

I'eneTnueckue GpakToOphl MOBBITICHHOMN
YyBCTBUTEIHHOCTH YEIIOBEKA

K (pu3nueckoMy U XUMHYECKOMY
3arpsi3HEHUIO0 OKPYIKAIOIICH Cpe/Ibl.
['eneTnyeckas mpeapacnoIoKEeHHOCTh
YeJIOBEKA K MATOJIOTHSIM.

JdeMmoHcTpanumn

Tabmuiel u cxembl: «Kapuotumn yenoBekay,
«MeTo/1bl H3y4eHUS TCHETUKH YETIOBEKAY,
«["eneTnueckue3aboneBaHMs YEIOBEKAY.
IIpakTHyeckas padora

«CocraBiieHHE U aHAJIN3 pOI[OCJ'IOBHOIZ»

OnuceIBaTh METOJIbI COBPEMEHHOTO
ONpeJIeTICHUsI TeHOTHUIIA OPraHu3Ma:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUNHPOBAHKE, B TOM YHCIIC

¢ nomompto [TI[P-ananu3a.
XapakTepru3oBaTh HACJIEICTBEHHbBIE
3a00/IeBaHus YeJIoBeKa U 3a00J1eBaHHSIC
HacJIeICTBEHHOM

MIPEAPACIIONO0KEHHOCTHIO.

CpaBHUBaTh T€HHBIE, XPOMOCOMHBIE
0oJIe3HU YelloBeKa U OOJIC3HU

C HaCJICACTBEHHOM
MPEaPacoIOKEHHOCTHIO.

VYcranaBiuBaTh B3aMMOCBSI3b MEXKY
HAacJIeACTBEHHBLIMU 3a00I€BAaHUSIMHU Y€JIOBEKA
1 UX TEHETHYECKO 0cHOBON.O00CHOBLIBATE
3Ha4YCHHUE MEINKO- T€HETUUECKOTO
KOHCYJIbTUPOBAHUS

B MIPEAOTBPALLIEHUH U JICUEHUH
HACJICACTBCHHBIX 3a00JIeBaHMI

YeJoBeKa
Hroro yacos o reme
15 | Tema «Cesekuusi OpraHu3IMoB»
15.1 | OcHOBHBIE TOHATHS JlomecTuKanus 1 CeneKIus. PackpbiBaThb ~ cofepkaHue  OCHOBHBIX
CEIIEKITUI 3apox/IeHUe CeNeKINU 1 MOHATUI:  CENEeKIUs,  JIOMECTHKAIHS,

noMectukanuu. Yuenue H.H.
Basumnosa o [{entpax

MIPUMUTHBHAS CEJIEKIU,
KOMOWHATHUBHAS CEJICKITUs, COPT,
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MIPOUCXOXKACHUS U MHOT0oOpa3us
KYyJIbTYpPHBIX pacTeHuil. Posib cenekiuus
CO3/IaHUU COPTOB PACTEHUN U IOPOJ
KUBOTHBIX. COpT, NOpPO/A, LITAMM.
3aKOH rOMOJIOTMYECKHUX PSAIOB

B HaCJEACTBEHHON n3MeHunBocTrH. M.
BaBuioBa, ero 3Hauenue st
CEJICKIIMOHHOM paboTHI.
JleMoHCTpaLuu

[Toprtpetsi: H. U. Bapunos,

U. B. Muuypum, I'. /1. Kapneuenko,I1. I1.
Jlykbsnenko, b. JI. AcraypoB.Tabauiiel u
cxembl: «LleHTpbl NpoucxoxIeHus u
MHOT000pa3ust

KYJIbTYPHBIX PACTEHHII», «3aKOH
TOMOJIOTUYECKUX PSIIOB

B HACJICICTBEHHON U3MEHYUBOCTH .
JlabopaTopuas padora

«3y4yeHne copToB KyIbTypPHBIX
pacTeHui ¥ IOpPOA TOMAITHUX
JKUBOTHBIX)

MOpOJa, IITAMM.
[lepeunciiATb OCHOBHBIE 3TANbl Pa3BUTHUSA
CEJICKLIMH KaK IIPOLiecca HHAYKHU.
XapakrepuszoBaTh coaep:xanue yauenusH. M.
Basusiosa o IlenTpax

MIPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYpPHBIX PACTCHUM.

[TokaspiBaTh LleHTpBl MPOUCXOKIACHUS
MHOrooOpa3usi  KyJIbTYPHBIX PAacTEHUH
LleHTpBl TOMECTUKALIMY IOMAITHUX
JKMBOTHBIX Ha KapTe MUPA, CBSA3BIBATHUX
MECTOIIOJIOKEHUE C OYaraMmu
BO3HUKHOBEHUSI IPEBHENUIINX
[UBUJIN3ALUHA.

CpaBHHBaTh COPT, IOPOY, IITAMMC
BHUJIAMHU-POIMYAMU.

O60CcHOBBIBATH 3HAYECHHE 3aKOHA
TOMOJIOTMUYECKUX PSAJIOB B

HaCJIEACTBEHHOW N3MEHYMBOCTHU

H. 1. BaBuioBa a5 celneKIIMOHHON
paboTHI.

OnuceIBaTh NEPCHEKTUBBI JOMECTUKALIMH U
CO3/JaHNE€ HOBBIX COPTOB KYJIbTYPHBIX
pacTeHuM, MOPOITOMAIITHUX KUBOTHBIX U
ITaMMOB

MHUKpPOOPTaHU3MOB

n
u
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15.2

MeTtonabl

CEJICKIIMOHHOMU

pabotel. CoxpaHeHue,
U3y4YeHUE 1
HCIIOJIL30BaHHUE
TEHETUYECKUX PECYPCOB

MeToapl CeNeKIIMOHHON pabOoTHI.
HckyccTBEeHHBIH OTOOp: MAacCOBBIH U
WHIUBUYAIbHBIN. DTambl
KOMOMHAIIMOHHOM CCICKIUH.
HcnbiTanue npon3BoauTeNen

1o moToMcTBY. OTOOP MO FEHOTHITYC
MIOMOIIBIO OLICHKH (DEHOTHIA ITOTOMCTBA
1 OTOOP MO TEHOTHUITY

¢ nomoupto ananusa JIHK. MckyccTBeHHBIM
MyTareHe3 Kak MeTOZCENEeKIIMOHHOM PaboThlI.
PanmanmmoHabIi 1 XUMAYECKHH
MyTareHe3 Kak MICTOYHHK MyTaluily
KYJIBTYPHBIX (DOpPM OpTraHW3MOB.
Hcmonp30BaHne TeHOMHOTO
peIaKTUPOBAHUS U METOJIOB
pexoMmOuHanTHbIX JIHK mist momydyenust
HMCXOHOTO MaTepuaa sl CeJIeKIUU.
[Tony4yeHue noauIIOn0B.
BHyTpuBHI0Bas rubpuan3amms.
brnu3kopoacTBEHHOE CKpelTMBaHNE, UITH
uHOpuauHT. HepoacTBenHoe
CKpelIMBaHNE, WU ayTOPHUIHHT.
I'eTepo3uc u ero NpUYUHBI.
Hcnonp3oBanue retepo3ncan

cenekuuu. OTganéHHas

rubpunuzanus. [Ipeogonenue

PackpriBaTh cosep:kaHnue TEpMUHOB U
MOHATHI: NCKYCCTBEHHBIN 0TOOD,
MIPOU3BOUTEIHU, IKCTEPHED,
OIM3KOPOICTBEHHOE CKPELIMBAHNE, WU
WHOPUIUHT, HEPOJICTBEHHOE
CKpeIBaHKe, WU ayTOPUANHT, YUCTast
JIUHUS, TETEPO3HC (THOpUTHAS CHUJTIA),
T€HOMHO€ PEIaKTUPOBAHUE,
MCKYCCTBEHHBIN MyTareHes, (hakTopbl-
MyTareHsbl, HOJUIUIOUAbI, OTAAIEHHAS
ruOpuan3aIys, CEKBEeHUPOBaHHE.
XapakTepu30BaTb OCHOBHBIE METO/IbI
CEJICKIIMH PACTEHHM U KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOp M THOpUIU3ALIUIO.
CpaBHUBATh MAaCCOBBIN HCKYCCTBEHHBIN OTOOD
C MHIUBUAYaIbHBIM, I0KA3bIBATh UX 3HAYECHUE
JUTS CETIEKLIUN

KYJIbTYPHBIX PACTEHUH U JOMAIIHUX
JKUBOTHBIX.

[TpuBOINTH KOHKPETHBIE TPUMEPHI
OTJaJIEHHON THOPUIN3AIINH B CETIEKIIHH.
OmnuceiBate onwiT . JI. Kapnieuenkoro
IPEOI0JICHUIO OeCTIIONUs

MEKBH/I0BBIX THOPUIOB.

Pasznuyarh Ha U300pakeHUsX (cxemax,
Ta0IMIaX) Y OTACIBbHBIX
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Oecruiogusi  MEXBHAOBBIX  THOPHIIOB.
JlocT>KeHMsT  CEeNIeKLIMM  pacTeHHd U
JKUBOTHBIX. «3e1éHAs1 peBONIOYUSLY.
CoxpaHeHue 1 U3y4yeHUE FeHETUUECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUM U UX JUKUX
poauuen Juisi CO3/1aHKsI HOBBIX COPTOB U
rUOpUIOB

CEeJIbCKOXO035MCTBEHHBIX KYJIbTYp. M3yuenue,
CcoXpaneHue U ynpaegienue 2eHemudecKumMu
pecypcamil CebCKOX03AUCMBEHHbIX U
NPOMBICIIOBLIX HCUBOMHDBIX 8 YEJISAX VIYHUUEHUs
cyuecmayrouux U CO30aHUIHOBbIX NOpPoo,
JUHULL U KPOCCOB, 8 MOM HUCTe C
NPpUMEHEeHUEeM COBPEMEHHBIX MEeMO008
HAY4YHbIX UCCIe008aHULl, Nepedosblx uoetl u
NnepCneKmuBHbIX MexHOL02UI.
JdeMoHcTpanun

IToptpetsr: H. . BaBunos,

H. B. Muuypums, I'. 1. Kapnieuenxo,H.
bopnoyr, /1. K. bensies.

Tabmuiel ¥ cXeMbl: «MeTobl

cenekunny, «OTnaiéHnas

ruOpuan3anmsy, «MyTarenes».
Jlaboparopnasi padora

«3yyeHune MeTo10B CeJIeKIIUN

MpeCTaBUTEIEH KOHKPETHOTO COpTa U
MOPOJIbI XO3AMCTBEHHO LICHHBIE TPU3HAKH,
HEOOXOMMBIC YEIIOBEKY.
XapakTepru3oBaTh POJib CEIECKIIMU

B 00€CIIeUeHUH MTPOIOBOIBCTBEHHON
0€30IaCHOCTH Y€eJIOBEUYESCTRA.

[IpuBOAUTE KOHKPETHBIE TPUMEPHI
JIOCTUKEHUH CEJIEKIUH KYJIbTYPHBIX
pacTeHUH U JOMAITHUX >KMBOTHBIX

B Poccuu
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pacTeHuin»

IpakTnyeckasi padora

«IIpuBHBKa pacTeHUI». IKCKypCHUst
«OCHOBHBIE METO/bI UIOCTHIKEHHS
CEJIEKIIMM PACTEHMI MKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHLUIO, INIEMEHHYIO
(bepMy, COPTOUCTIBITATENBHBIN Y4aCTOK,
B TEIIJINYHOE XO35MCTBO,

B JIaDOpaTOPHIO arpOyHUBEPCUTETA UIH
HAYYHOTO LIEHTPA)»

HNToro uacoB o teme 4

16

Tema «bHOTEXHOJI0rHs U CAHTETHUYECKASA OHOJIOTHS»

16.1

buorexHosorusa xkak 1
HayKa U OTpacib
MIPOU3BOJICTBA

OOBEKTHI, HCIIOITB3YEMBbIC

B OMOTEXHOJIOTUHU, — KJIETOYHBIE U
TKaHEBBIE KYJIbTYPBHI,
MUKPOOPTraHU3MBI, X XapaKTEPUCTUKA.
TpagunuoHHas GMOTEXHOIOTHS:
xJieboneueHue, noay4eHue

KHCJIIOMOJIOYHBIX ITPOAYKTOB, BUHOJACIINC.

MuxkpoOuonornyeckuiicuaTe3. OOBEKTHI
MUKpPOOHOJIOTUYECKUX TEXHOJIOTHH.
[TpousBoacTBO O€TKa, aAMUHOKUCIIOT U
BUTAMHWHOB.

JleMoHCcTpaLun

Tabuunel 1 cxeMbl: «Vcrmoabp30Banue

PackpwiBath coiepkaHue TCPMUHOB U
MOHITHI: OMOTEXHOJIOTHS, TPAAUIIMOHHAS
OMOTEXHOJIOTHS,
MUKpPOOHOJIIOTUYECKUI CHHTE3,
MHUKPOOHOJIOTUYECKASI TEXHOIOTHSI.
[lepeuncnary HampaBIeHUS
OMOTEXHOJIOTUH; I[N U 3a/1a4H,
cTosIIUe Tiepes] OMOTEeXHOIOTHEH.
XapaktepuzoBaTh OOBEKTHI,
UCIIONIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI.

OnuchIBaTh OCHOBHBIE METOIBI
TPAIUIIHOHHON OMOTEXHOJIOTUN U
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MUKPOOPTaHU3MOB B ITPOMBIIIJICHHOM
MIPOU3BOJICTBE.

JlaGoparopnas pabora

«M3yuenue 00bEKTOB
OMOTEXHOIOTHH.

IIpakTuyeckas padora
«[Tony4yeHre MOJIOYHOKHUCIIBIX
MIPOYKTOBY.

Ikekypeus «buorexnonorus —
Ba)KHEHIIasi MPOU3BOAUTEIbHAS CUJla
COBPEMEHHOCTH

(Ha OGMOTEXHOJIOTHYECKOE

MIPOU3BOJICTBO)»

JOCTHIKEHHSI MUKPOOHOJIOTHYECKOM
TEXHOJIOTHH.

OGOCHOBBIBATH 3HAYEHUE
OHMOTEXHOJIOTUH

JUIS CENTBCKOX O3S HCTBEHHOIO
MIPOM3BOJICTBA

16.2

OcHOBHBIE
HarpaBJICHUS
CUHTETHUYECKOU
OHMOJIOTHH

Co3pnaHue TEXHOIOTUH U THCTPYMEHTOB
LEJICHANPABIEHHOTOU3MEHEHUS 1
KOHCTPYHUPOBAHUS TEHOMOB C LIEJIBIO
MOJYYEHHS] OPraHU3MOB U UX
KOMIIOHEHTOB, COJEpKAIUX HE
BCTpEYArOLIUECS

B MpUPOJIe OMOCHHTETUYECKHE MYTH.
Kinerounas nnxxenepus. Metoabl
KYJbTYpPbI KJIETOK M TKAHEH pacTeHUN U
*KuBOTHBIX. KproOanku. ComaTudeckas

TUOpHUIN3AIUS U COMATHIECKUN AYMOPHOTEHES.

Hcnonp30BaHUE TarIOUIOB B CEJIEKLIIMU
pacTeHui.
Tlonyuenue MOHOKIOHANbHBIX AHMUMEL.

PackppiBaTh cojpeprkanue TEPMHUHOB U
MOHSTUIN: KJIIETOYHAsI MH)KEHEPUsI,
KJICTOYHAS TEXHOIOTHS, METO/I
KYJBTYpbI KJIE€TOK M TKaHEH,
TOTUNIOTEHTHOCTD, ITIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIbHOE
Pa3MHOKEHUE PaCTEHUM, COMaTHUYeCKast
rUOpUIN3AIINS, TAITION/IbI, THOPUIOMBI,
MOHOKJIOHAJIbHBIC W TOJUKIOHAIbHBIC
aHTUTENa, METO/1 TPAHCIUIAHTAIINH SIIEP,
KJIOHUPOBaHHUE.

XapakTepu3oBaTb OCHOBHBIE
HaIlpaBJIE€HUs CUHTETHYECKOMN
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NONUKIOHANIbHBIX AHMUME

6 meouyure. ICKycCTBEHHOE
OIUIOJIOTBOpPEHUE. PEKOHCTpYKLIUS
SIMIEKJIETOK U KIIOHUPOBAHUE
JKUBOTHBIX. MeTO/ TpaHCIUIaHTaUUAIED
KIICTOK. TexHonozuu 0300posieHus,
KYJIbMUBUPOBAHUS U MUKPOKIOHATLHO20
PA3MHOIICEHUS CeNbCKOXO3AUCTBEHHBIX
KYZIbmyp.

JdeMoHcTpannmn

Tabauiel 1 cxembl: «KieTouHast
WHXKCHEPUS»

OnuceiBaTh Ha KOHKPETHBIX IpUMEpax
METO/IbI KJIETOYHON WHKEHEPHH.

[IpuBoauTH PpUMEPHI HUCIOJb30BaHUS
MOHOKJIOHAABHBIX M ITOJIMKJIOHAJILHBIX
aHTUTEN B MEIUIUHE.

O11eHUBaThL 3HAUCHHEC CUHTCTUYCCKOM
OMOJOruM ISl CEJIBbCKOrO XO3sHCTBa U
MEIUITUHBI

16.3

XpomocoMHas U
TE€HHAsl UHKEHEPUS

XpOMOCOMHAsI U T€HHAsl MHKEHEPUSL.
HckyccTBEHHBIN CUHTE3 T€HA U

KOHCTpyHpoBaHue pekoMOuHanTHbIX J[HK.

Co3z0anue mpanceeHHbIX OP2aHU3MO8.
JlocTuxeHus: u

MIEPCIEKTUBBI XPOMOCOMHON ¥ T€HHON
WHXEHEPUHU. DKOJIOTUYECKUE U ITUUECKHE
poOJIeMbl TeHHON

VHXCHEPUH.

JdemoHcTpauuu

Tabuuipl 1 cxeMbl: «I'eHHas

WHKEHEPUS»

PackpsiBaTh conep:kanue TEpPMUHOB U
TIOHSITHIA: TCHHASI HH)KCHEPHS,
PECTPUKIIMOHHBIC YHIOHYKIIEa3bl
(pecTpUKTa3bI), JINTIKKE KOHIIHI,
TIa3MUIbl, PECTPUKIIUS, TUTUPOBAHUE,
Tparcdopmarus, CKpHHUHT, TPAHCTEHHBIC
(reHeTHYECKH MOAU(DHUIIMPOBAHHBIE)
OpTaHU3MBI.

OnuceiBaTh METOBI PENPOAYKTUBHOTOU
TEPaIeBTHYECKOTO KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUHU U CTIOCOOBI
TEHETUYECKON MHKEHEPHH.
XapakTepu30BaTh JOCTUKEHHS TEHHON
WHXCHEPUH.
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O11eHUBATh YKOJIOTHYECKHUE U
OTHYCCKHUC HpO6J'IeMbI KJIOHUPOBAHUSA U
CO31aHuA TPAHCT'CHHBIX OPraHnu3MOB,
IMCPCIICKTHUBLI PA3BUTUS XpOMOCOMHOﬁ
W T€HHOM HHXXCHCPUU

16.4

Meauuuackue
OHOTEXHOJIOTHHU

MenuuHckre OHOTEXHOIOTHH.
Tlocmeenomnas yugpposas meouyuna.
III[P-ouacnocmuka. Memabonommuliil
aAHAU3, 2eHOYEHMPUYECKULL AHAU3
npomeoma uenogexa Ojisi OYeHKU
COCMOANUSL €20 300POBbAL.
Hcnonvzoeanue cmeonoswix Kiemok.
Tapeemnasn mepanus paka.
3D-buounsicenepusi ons pazpabomru
@yHOAMEHMANLHBIX OCHO8 MEOUYUHCKUX
MeXHON02Ull, CO30AHUAKOMNIIEKCHBIX
mKaHeu couemanuem mexHol02Ull
MpEXMEPHO20 OUONPUHMUHEA U
ckagpgonounea ona pewenus 3a0ay
NepPCOHANUZUPOBAHHOU MEOUYUHDL.
Co30anue 6eKMOPHBIX BAKYUH C YeTbHO
obecneyeHuss KOMOUHUPOBAHHOU 3AUUMbL
om 6036youmeneii OPBHU, ycmanoénenue
MONEKYIAPHBIX

MEXaHU3MO8 PYHKYUOHUPOBAHUS

PackpbIBaTh copepxaHrue TEPMUHOB U
TOHSITHIA: METUITUHCKAsT OMOTEXHOIOTHS,
MeTabOJIOMHBIN aHaTN3, TEeHOIICHTPUUECKHI
aHau3, IEPCOHANM3UPOBAHHAS MEIUIMHA,
pereHepaTuBHasi MEIULMHA.
XapakTepu3oBaTh METO/IbI META0OJIOMHOTO U
TF€HOLICHTPUYECKOI0AHAIN3a; UCII0JIb30BaHUE
CTBOJIOBBIX

kietok; [ ILP-nuarnocTuky; TapreTHyro
TEpanuio paka
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PHK-cooepoicawux supycos,
8b13b18AIOWUX 0CODO ONACHbLE
3a001€8aHUs 4eN08eKA U HCUBOMHBIX

HToro yacos 1o Teme 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

96




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

11 KJIACC
HaunmenoBanue
Ne Komu OCHOBHBIE BUJIBI AEITEILHOCTHA
paszesoB u [IporpammHoe conepkanue
1/ 4yTB o0ydJaronmxcs
TeM y4eOHOTO

oya

npeamera
COB

1 Tema «3apoxaeHune U pa3BUTHE IBOJIOIMOHHBIX MPEJICTABJIEHNH B OMOJIOT M)

11

DBOJIIOLIMOHHAS
teopus Y.
JlapBuHa

1

OpomounonHas Teopus Y. Jlapsuna.llpennocbuiku
BO3HUKHOBEHHUsI TapBUHM3MA. J)KU3Hb U HAyYHas
nesitenbHOCTh Y. JlapBuHAa.

JdemMoHcTpanuu

[Moptpetsl: Apucrorens, K. Jlunnei, K. b. Jlamapk, 3.
K. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabmuibl u cxeMmbl: «Cuctema sxuBounpupo sl (o K.
JIunuero)»,

«JlectHuia xuBbIx cymiectB(mo Jlamapky)»,
«MexaHuzm

(dhopMUpOBaHUS PUCTIOCOOTIEHUIY pacTeHUH U
KABOTHBIX

(mo JIamapky)», «KapTta-cxema mapuipyTa myTeuiecTBUsI
Y. NapBuHay,

«Haxonku Y. /lapsuna»

PackpeiBath copepkaHue TEPMUHOB U
MOHSTUIN: KPEAIIMOHU3M, BUJ], CACTEMATHKA,
OuHapHas HOMEHKJIATypa,UCKYCCTBEHHAs
cucremMa

KJ1acCU(UKALUN OPTaHU3MOB,
HUCTOPUYECKUIN METO]I, JApBUHU3M.
XapakTepu30BaTh B3TJISAIbl APUCTOTENS,
Omnenokia, JlykpenusaKapa, [Ix. Pes na
pa3BUTHE )KUBOU MTPUPOJIBI.

Onuenusath Bkian K. JIuanesas

pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3IJISIIBI HA BUJ U 3BOIOINIO K.
JIunnes, XK. b. Jlamapkau Y. /JapBuna.
Kputnuecku orieHHBaThH

KpealMOHUCTCKHUE B3IJISIIBI HA dKUBYIO
MIPUPOLY.

[Tepeuncnarh KyabTypHO-UCTOPUUECKHE

1 €CTECTBEHHO-HAYYHBIE MTPEANOCHUIKU
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MOSIBJIEHUS YBOJIFOLIMOHHON TeopunY.
[apBuHa.

OnuceIBaTh poJib HCTOPHUUECKOTO

METO/1a.

W3narath CyHIHOCTh 3BOIIOIIMOHHOM
teopuu Y. JlapBuHa.

HazwiBath ocHOBHBIE (hakThl Onorpaduny.
JlapBuHa u 3Tanbl CO3/IaHUS UM
SBOJIFOLIMOHHOM TEOPUH

1.2

JBrwxymue
CHJIBI

3BOJIIOLUHU
BuaoB 1o Y.

Hapsuny

JBrokyipe cuiibl 3Bosrouny BuaoBmo Y. lapsuny
(BBICOKAsi MHTEHCHUBHOCTh PA3MHOKEHUS
OpraHU3MOB, HACIIECTBEHHAs] U3MEHUNUBOCTb,
O6opnba

3a CyILIECTBOBaHUE, €CTECTBEHHBIN NHCKYCCTBEHHBIN
otoop).

JdeMmoHcTpamun

Iloprpert: Y. JlapBuH.

Tabauie! u cxembl: «Dopmbl 00pbOBI3a
cyuiecTBoBanue», «llopoabr romyoeii»,
«MHoroo0pa3zue

KYJIbTYPHBIX (hOpPM KaIyCThD»,

«IToponbl TOMaITHUX )KUBOTHBIXY,

«CxeMa 00pa3oBaHMs HOBBIX BHI0B(TI0 Y.
HapBuny)», «Cxema COOTHOIICHUS ABMKYITUX CHJT
SBOJTIOLIUN

PackpeiBath copeprkaHne TEPMUHOB U
TIOHSITHIA: HACJIEICTBEHHOCTh, N3MCHUHUBOCTb,
UCKYCCTBEHHBIN 0TOOD,00phOa 3a
CYIIIECTBOBAHKE, ECTECTBEHHBINA OTOOP.
W3narath CyniHoOCTh yueHUs

Y. JlapBuHa 06 UCKYCCTBEHHOM O0TOOpE.
XapakTepu30BaTh JBUKYIIHE CUTIBI
ABOJIIOIMU BUAOB 10 [[apBHHY.

[TpuMeHSITh 3HAHUS O JBWKYIINX CHJIAX
HBOJIIOIIMU BUJIOB 10 J[apBUHY

J1s1 OOBSICHEHHS] MHOTOOOpa3usi BUAOB, TOPOJT
JIOMAIITHUX JKABOTHBIX M COPTOBKYJIBTYPHBIX
pacTeHui
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1.3 | ®opmupoBanu 1 Odopmnenne cuarernueckoi TeopundBoonuu (CTI). PackppiBaTh copeprkanue TEPMHUHOB U
e Heiitpansnas Teopus 3Bontonuu. CoBpeMeHHast MOHATUI: JapBUHU3M, MyTalllH,
CUHTETHYECKOMN 9BOJIIOIIMOHHAS! OMOIOTHSL. MYTalMOHHBIN MPOLIECC.

TEOpHUHU 3HaueHUE IBOIIOIIMOHHON TEOPUUB (OPMUPOBAHUN OOBSCHATH TPUYUHBI KPU3HCA
SBOJIIOIINH €CTECTBEHHO- HAy4YHOI KapTUHbBI MUpA. JApBUHHU3MA.
JeMoHCcTpanun OO00CHOBBIBAaTh 3aKOHOMEPHOCTD
Hoptpertsr: C. C. YeTBepHUKOB, TpaHc(hopManuy JapBUHA3Ma
N. . HImansrayzen, Jx. Xonnerin,/l. K. benses. B CHHTCTHICCKYIO TCOPUIO SBOIIOLUHU
Tabnuib! u cxembl: «OCHOBHBIE TIOJIOKEHUS (CT3).
CHHTETHYECKOH TEOPHHIBOIIOLIII W3narate ocHoBHBIE nooxeHus CTO.

OuenuBars Bkitana I'. [le @pusa,

C. C. YerBepukosa,

N. U. llImansraysena, /1. K. bensieBas
dbopmuposanne CTD.

OnenuBath 3HaueHue CTD

B (hpopMUpOBaHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPa

Hroro yacos 1o reme 4
2 Tema «MuKpPO3BOTIONHUS U €€ Pe3yabTAThI»

2.1 | Dramns 3 [TonmysAnus Kak 3J1eMEeHTapHas €IUHNLIA YBOJIFOLUH. PackpsIBaTh copepxaHne TEPMUHOB U
SBOJIIOLIMOHH CoBpeMEHHBIEMETOIBI OLICHKH T€HETHYECKOTO MOHATUI: MUKPOIBOIIOLUA,
ororporecca: pa3sHO00pas3us U CTPYKTYPbI MaKpOIBOJIIOLINS, MyTalluH, TOMYJISLUSA,
MUKPOIBOJIOLU nonynsauil. I3mMeHeHne reHopoHaanonynsauum KaKk KOMOWHAIMK T'€HOB, TeHO(OH /I, JIEeMEHTapHOE
au 3JIEMEHTAPHOE BOJIIOLIMOHHOE SIBIICHHE. 3aKOH HBOJIIOLIMOHHOE SIBJICHUE. XapaKTEPU30BaTh
MaKpOdIBOJIOLU TEHETUYECKOTO PABHOBECUS MUKPOIBOIIOLUIO KAKITAIl TOSBICHUA
4. [omysanus — MPUCTIOCOOIEHUN U
JJIEMEHTapHAas BU000pa30BaHUs.

€IMHUIIA DBOJIIOIUN
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JIx. Xapau, B. BaiinGepra.
JdemoHcTpauuu
Tabnuie! u cxeMel: «MyTaloHHast U3MEHYUBOCTDY,

«[TonynsunonHast CTpykTypa Bugay, «CxemMa nposiBJICHHUS

3akoHa Xapau—BaitnGepray.
JlabGoparopHasi pabdora
«BpIsBIIEHUE U3MEHUUBOCTH Y 0COOCHOTHOTO BHIA»

XapakTepu30BaTh MOMYJISIUIO KaK
AJIEMEHTapHYIO €IUHUILY YBOJIIOIUH.
[lepeuncnars NpU3HAKU UI€ATBHOMN
MONYJISILUUA U OOBSICHATH YCIIOBUSA
BBITMIOJTHEHUS 3aKOHa Xapau—

Baitnbepra.

[TpuMeHsTh UMeroIMecs 3HAHUS

JUTSI OOBSICHEHUSI IPUYUH U3MEHUYUBOCTHY
oco0eil oJHoro BUja

2.2

DJleMeHTapHbIe
(aKkTOpBI SBOIIOLUU

DneMeHTapHbIe (PaKTOPHI (JIBUKYIIIMECUIIBI) IBOTFOIIHH.
Mytarmonnslii nporecc. KombuHaTuBHas
WU3MEHYHUBOCTh. Jlpeiid reHoB — cirydaiiHbie
HEHAaIpaBJICHHbIE H3MEHEHUS YaCTOT aJuIenen

B nonynsauusax. ¢ eKT ocHOBaTeNs.

Dghexm 6ymouinounozo copnviuika.

CHudiceHue eenemuuecko2o pasHooopasus: NPUYUHsl U
cneocmeusi. Ilposisnenue s¢pgpexma opetigha eenos 6
OONLUUX U MATBIX NONYTAYUSIX.

Murpanuu. M3onsamus nonynsuuii: reorpaduyeckas

(mpocTpaHCTBEHHAas ),0Mo0I0rHuecKas (pernpoayKTUBHAs).

JdemMoHcTpanuu
Ioprpersl: C. C. YerBepukos,d. Maiip.

PackpbIBaTh cojiepkaHne TEPMUHOB U
ITOHATUI: MyTallMOHHBIN ITPOLIECC,
KOMOUHATUBHAs1 U3MEHUYUBOCTD,
MOIYJISIITHOHHBIC BOJHBI, peii( TeHOB,
MUTpaluy, U30Js1HUs, Teorpaduyeckas
(mpocTpaHCTBEHHAsI) U30JISILIMS,
Ouonorudeckas (pernpoyKTUBHAS) U3OJIALIUS,
s dexT ocHoBaTeNs, 3PPEKTOYTHUIOUHOTO
TOPJIBILIKA.

XapakTepru3oBaTh FJIEMEHTAPHbBIC

(bakTOpH! (IBMXKYILIUE CUIIBI) SBOTIOLHH.
OnenuBats Bkiag C. C. YerBepukona, 3.
Maiipa B pa3BUTHE IBOJIIOIMOHHOTO YUEHHUS.
OOBACHATH NPUYMHBI HEHAIIPABJIEHHOTO
JeMCTBUS 3JIEMEHTAPHBIX 3BOTIOIIMOHHBIX
(bakTopoB.

[TpuMeHSITh UMEIOIIHECs] 3HAHUS
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Tabnuibl 1 cxeMbl: «J{BUKYIIME CUIIBIIBOIIIOLIUIY,
«DKoJIornYeCcKas

W30JIALUS TTONYJISLUN CEBAHCKOM (opemnuy,
«["eorpaduueckas M30IAUNITNCTBEHHHUIIB CHOMPCKON 1
JIMCTBEHHUIIBI 1aypPCKOW»,

«[TomynaunoHHbIE BOTHBI YUCIEHHOCTH

XHMIHUKOB U JKEPTBY»

O IBHIKYIIUX CUJIAX SBOJIHOIUHA

JUTst 0OBSICHEHUS IPUYUH pa3zHooOpas3us
reHo(oHIa NOMYJISAINA OHOTO BUIA

2.3

EcrectBeHH

Bl 0OTOOp —
HaIpasJIsio

1805041

(bakTop BOTIOLNH

EctectBenHsIit 0TOOD —

HaAMPaBIAOIMUN (aKkTop SBOTOIIH. DOPMBI
€CTECTBEHHOTO 0TOOpa: ABIIKYIIHH,
CTaOUIIM3UPYIOLINH, pa3phIBAOIIUN (AU3PYITUBHBIN).
[TonoBoii or6op. Bo3HUKHOBEHHWE W IBOJIIOIUS
COLIMAJILHOTO TIOBEICHUSKUBOTHBIX.

JdeMmoHcTpamun

Tabauiet u cxembl: «Cxema 1eCTBUAECTECTBEHHOTO
otbopay, «®opMbl OOPHOBI 32 CYIIECTBOBAHUEY,
«HayCcTpUaNbHBIN METAaHU3M,

«OKuBbI€ NCKOTTAEMBIE)

PackpeiBaTh conep)kaHue TEPMHUHOB U
MOHSATHI: €CTECTBEHHBIN 0TOOD,

JBIOKYIIMI  0TOOp,  CTaOMIIM3UPYIOIIMMA
0oTOOp, pasphIBalOIIUA  OTOOp, IOJOBOM
oTOOP.

XapakTepu30BaTh €CTECTBEHHBINA O0TOOP KaK
JBIKYLITYIO U HAIIPABJIAIOILYIO CHITY
HBOJIIOLIMHU, €r0 (POPMBI.

Pasnmuyare  (opMbl  €CTECTBEHHOTO
orOopa B MONYJSAIUSAX, HPUBOIUTH
MIPUMEPHI ISHCTBUS B TIOMYJISAIUAX HOpM
€CTECTBEHHOT'O 0TOOpA.

OOBACHATH PEANOCHUIKH JIJISI IEUCTBUS
JBIDKYILEH U cTabunu3upytouiei hopm
€CTECTBEHHOTO 0TOOpA.

CpaBHUBaTh OPMBI ECTECTBEHHOTO

oTOOpa, /1e1aTh BHIBO/IBI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHATh UMEIOIIIUECs 3HAHUSIO
€CTECTBEHHOM 0TOOpe

JUTs1 00BSACHEHUSI TPOIIECCOB,
MPOUCXOAAINHNX B IMOITYJIAIHUAX BUAOB
OpraHu3MOB

2.4

[TpucnocobieHHoCTh
OpPraHU3MOB KaK
pe3ynbTaT
MUKPO3BOIIOIUU

[IpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPO3BOJIIOLIMH.
Bo3HukHOBEHHE TPUCTIOCOOICHUITY
opranu3smMoB. ApoMopdo3bl U
uaunoananranuu. [Ipumepsl
MPUCTIOCOOJICHHM Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOrHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
OTHOCUTENBHOCTD MPUCIIOCOOTIEHHOCTH
OpPraHU3MOB.

JdemMoHcTpanuu

TalGauIre! 1 cXeMbI:
«ITokpoBHUTENBCTBEHHAS OKpacKa
KUBOTHBIXY, «[Ipeaynpesxaaromias
OKpacKa KUBOTHBIX»,
«DU3HOTOTHYECKHE aIalTaI[II,
«[IpucnocobseHHOCTh OPTaHU3MOB Heé
OTHOCHUTEIIbHOCTBY.

OobopyaoBanue: repoapuu pacTeHMUIA,
KOJUIEKIIMM HACEKOMBIX; Uydesia MTUIl U
3BEpeEN ¢ MpUMEpaMu Pa3ITUYHbIX
PUCTIOCOOTICHHIH.

PackpsiBath conep:kanue TepMuHa
IIPUCIIOCOOTIEHHOCTh OPTaHU3MOB
(amanrranms), apomopdos,

UAMOa anTalus.

[TpuBOIUTH KOHKPETHBIC PUMEPHI
MPHUCTIOCOOICHUI OpraHu3MOB
(Mopdomorudeckue, GU3NOIOTUIECKHE,
OMOXMMHUYECKHE, IOBEICHYCCKUE).
OOBACHATH MEXaHU3M BO3ZHUKHOBEHUS
MPUCTIOCOOJICHHUI Y OPraHU3MOB.
[TpuBoaMTE TPHMEPHI apOMOP(HO30B 1
WJIA0AJAITAllUM Y PACTEHUHN U
KUBOTHBIX.

OOBACHATH posIb apoMOp(P030B

B OCBOCHHH OpPTaHM3MaMU HOBBIX CPEJl
obuTaHusl.

OOBACHATH POJIH UIUOATANTAIINIB
MPUCIIOCOOTIEHUH OPTaHNU3MOB K
KOHKPETHBIM YCIIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCHUTEIIBHBIN XapaKkTep
MPHUCTIOCOOJICHHOCTH U MIPUBOJIUTH
MPUMEPbI OTHOCUTEILHOCTH aIaNTallUi.
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JlaGoparopHas padora
«[Ipucnocobnenuss OpraHu3MoB U HX
OTHOCHUTEJIbHAs 1eNIecO00Pa3HOCThY.

JlabGoparopHasi padora
«M3ydenne apomopdo30B u
HWJIMO0AJIANTAIUN Y PACTEHUI U

PackpbIBaTh 3HaYCHUE TBUKYIIUX CHIT
HBOJIIOIUH B (HOPMUPOBAHUU
MIPUCTIOCOOICHUI

KHUBOTHBIX)»
2.5 | Bun, ero kputepuu u Bun, ero kputepuu u cTpykTypa. PackpbIBaTh cozepkaHue TEPMUHOB U
CTPYKTypa JdemMoHcTpanuu IIOHATUI: BUJ, KDUTEPUU BHUJA,

Tabauiet u cxembl: «Kpurepuu Buaay,
«Bunpl-nBoitHukn», «CTpyKTypa BU/AAB
IPUPOACY.

Oo6opyaoBanue: repoapuu pacTCHUIA;
KOJUIEKIIMM HACEKOMBIX; Uydesia MTUIl U
3BEpEl pa3HbIX BUIOB.

JlaGopaTopHas pabdora

«CpaBHEHUE BUOB

110 MOP(pOTOTrHUECKOMY KPUTEPUIO)

nonuMopdu3m, BUIbI-ABOWHUKH, apeat,
9KOJIOTMUYECKAsT HUTIIA, TIOMYJISIIHS, BUIOBOU
KapUOTHUII, KOCMOIIOJIUTBI, YHAEMHUKH,
TIOJIBHIBI, YKOTHITHI.

XapakTepu30BaTh KPUTEPUU BUJIA
(MopdonornyecKkuii, reHETHUYECKUH,
OMOXUMUYECKH, reorpaduueCcKui,
9KOJIOTUYECKUM, OMOXUMUUECKHIN).
OOBsACHATH HEOOXOTUMOCTh
HCIIOJIB30BAaHUsI BCEW COBOKYITHOCTH
KPUTEPUEB TSl ONIPEIeTICHNS BUTOBON
MIPUHA]JICKHOCTH OpraHu3Ma.

[lepeuucnsaTb OCHOBHbBIE

BHYTPUBHUIOBBIC TPYIIITUPOBKH.

OOBACHATH MPUYNHBI CYIIIECTBOBAHUSIMOHO-
Y TIOJTUTUITHYECKUAX BHUJIOB.

CpaBHUBaThH BUBI 10

MOP(}OIOTHUECKOMY KPUTEPHUIO
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2.6

Bumoobpa3oBanue kak
pe3ynabTaT
MHUKPO3BOJIIOIUH.
CBs13b
MUKPOIBOIIOIUU U
SIHUIEMUOIOTUH

Bunoo6pa3oBanue kak pe3yabTaT
MHKPO3BOIOLMU. M305mamus —

KJIt0ueBOil (pakTop BumoodpazoBanus.Ilyru
U CIIOCOOBI BU1000pa30BaHUS:
ajutonatpuieckoe (reorpaduyeckoe),
CUMIaTPUYECKOE (3KOJIOTUYECKOE),
«MTHOBEHHOEY (TIOJIHUILIONIU3a1IHs,
rudpuamsanys). JJnTenbHOCTh
9BOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS
OuooruuecKkoro pasHooodpasus. Pomib
HBOJIIOIMOHHON OUOJIOTHH B

pa3paboTKe HayYHBIX METO/IOB
COXpaHEeHHs OMOPa3HOOOPa3HSI.
MUuUKpO3BOIIOIUS ¥ KOIBOIIOIIHS
Mapa3uTOB U UX X0351eB. MeXaHU3MbI
(dhopMUpOBaHUS YCTOWYUBOCTH

K aHTUOMOTUKAM U CITIOCOOBI O0PHOBIC HEl.
Jdemoncrpanuu

Tabauie! u cxeMbl: «CriocoObl
BH1000pa3zoBanusy, «I eorpaduyeckoe
BU1000pa30BaHue TPEX BHUJIOB JIaH IbILICH,
«IKOJOTHYECKOe BUI000pa30BAHKE BUIOB
CHHHUI,

«ITomumnnonasl pacreHnin», «KamycTHo-
peleuHbIi TuopuI.

PackppiBaTh cosiepskaHne TEPMUHOB U
MOHSITHIA: BU000pa30BaHUE, U30JISIIIHS,
KODBOJIIOIHS.

XapakTepu30BaTh BUI000pa30BaHUCKAK
pe3yabTaT MUKPOIBOJIIOIIHH.

OOBSACHATH POJIH H3OJISAIIUU

B 00pa30BaHNM HOBBIX BHJIOB.
XapakTepu30BaTh Pa3InIHBIE CIIOCOOBI
BH1000pa30BaHMs (AJUIOMATPUUIECKOE,
CUMIATPUUYECKOE).

[IpuBOIUTH KOHKPETHBIE IPUMEPHI BUIOB,
00pa30BaBIIMXCS PA3TUYHBIMUCIIOCOOAMHU.
[IpuMeHsTh 3HaHUS CITOCOO0B
BH1000pa30BaHUS JIJIsl OOBSICHEHUS
MIPUYUH MHOTOOOpa3usi BUIOB.
OOBsACHITH BOSHUKHOBEHHUE
YCTOWYMBOCTH MATOT'€HOB

K aHTHOMOTHKaM
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Oo6opyaoBanue: repbapuu pacTeHUN
OJIM3KUX BUAOB, 00pPa30BaBIIUXCS
pa3IMYHBIMU CIOCOOaMU
Hroro yacos 1o reme 14
3 Tema «Makpo3BoIIOLUA H €€ pe3yabTaTbD)

3.1 | MakposBomonusi. 1 Meroas! n3y4eHHsI MAaKpPOIBOIIOLIUH. PackpsIBath copepxxaHue TEPMUHOB U
[Taneonronorunueckue [TaneoHTONIOrNYECKUE METOABI U3YUYEHUS HOHATHUI: Makpo3BoutoLus (punorenes),
METO/Ibl U3YUYEHUS sBomorun. [lepexoansie hopmer u nepexoanbie GopMebl, GUIOTeHETHYECKHE
IBOJIIOLIMH (uoreHeTUYECKHE PsiJibl OPraHU3MOB. pAAbIL, AICOHTOJIOTHSL.

JdemoHcTpaumnu XapakTepru3oBaTh MAKPOIBOIIOLIMIO KAK
TalGauIrel 1 cXEMBI: HaJBHUI0BYIO 3BOJIOLMI0 00pa30BaHUs
«DuUNOreHeTHYECKHUI PSJI JOLIAINY, KPYIHBIX TAKCOHOMHYCCKHUX CAMHMIL.
«ApxeonTepukcy, «3Bepo3yobie OObsCHATH 3HAYCHHE _
stmeps», «Creronedanbiy, [IAJICOHTOJIOTMYECKUX UCCIIEI0BAaHUIAIIA
«PunnopuTe), «CeMEHHbIE MOJTyeHHs (PAKTOB SBOMOLHHI
HAOPOTHUKIY. OpraHM3MOB.
OGopy/l0BanHte: KOICKIHH, [TpuBOIUTE NpUMEPHI OPraHU3MOB,
repGapuH, MyJIsKH HCKOMIAEMBIX OTHOCSIIMXCS K EPEXOIHBIM (hopMaM.
OCTATKOB OPraHH3MOB Ha3zbiBaTh rpyIibl OpraHu3MoB,
JUISl KOTOPBIX BOCCTAHOBJIEHBI
(buIoreHeTUYeCKue psibl.
CpaBHUBATB NIPOLIECCHI
MaKpO3BOJIIOIUU U MUKPOIBOIIOIUI

3.2 | buoreorpaduueckue 1 buoreorpapuyecknue MeTO1bl U3yYSHHS PackpriBaTh coznepskaHne TEpPMUHOB U
METO/IbI U3y4YEHUS sBosmonnu. CpaBHeHUE Bopsl U MOHATUI: Guoreorpadusi, SHAEMUKH,
HBOJIIOLINN (hayHbl MATEPUKOB U OCTPOBOB. PEJIUKTBHIL.
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buoreorpaduueckue obmactu 3emiu.
BuIBI-9HAEMHUKY U PEITUKTEHIL.
JdemoHcTpauuu

TabyuIIbl U CXEMBI:

«buoreorpaduueckre 30HbI 3eMITH,
«/petid kOHTUHEHTOBY, «PEeUKTHI.
Oo6opynoBanue: repdbapuu; KOIECKIIUU
HACEKOMBIX

OOOCHOBBIBATH 3HAUYCHUE

ouoreorpaduu s U3YICHUS

IBOJIIOIIUH OPTaHU3MOB.

[Tepeuncnsats Ouoreorpaduieckre 00IacTu
3eMiIH U OOBSICHATH IPUYHUHBIMX BBIICICHUS.
CpaBuuBats ¢uiopy 1 payHy MaTepuKOBH
OCTPOBOB, PACTEHUS U KHUBOTHBIX Pa3HBIX
ouoreorpaduueckux odnacreit. [IpuBoanuTh
MIPUMEPBI PEIIMKTOBBIX OPraHU3MOB, BHJIOB-
9HJICMHUKOB.

OOBSCHSTH PUYMHBI COXPAHECHUS

BHUJIOB DHJIEMHKOB U «OKHBBIX
HCKOITAEMBIX»

3.3

DOMOPHOIOTHIECKHE 1
CPaBHHUTEJILHO-
Mop(doToruuecKue
METO/IbI U3yUYCHUS
IBOJTIOLIUH

OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
Mopdonoruueckre MeToIbl U3y4eHHs
3BOJIIOIMH. [ eHeTHUEeCKe MEXaHU3MBI
SBOJIIOIUN OHTOI'CHE3a M MOSBICHHS
9BOJIIOIMOHHBIX HOBIIIECTB.
['oMon0rnyHBIE U aHAJIOTUYHBIE OPTaHBbI.
PynumenTapHbie opranbl HaTaBU3MBI.
MonekynsapHO- F€HEeTUYECKHE,
OMOXMMHUYECKHE U MaTeMaTHYeCKue
METObl U3YUEHUSAIBOIIOLNH.
I"'oMoJiornyHbBIC TEeHBI.

CoBpeMeHHbIE METO/IbI IOCTPOCHUS
(bUITOTEeHETUUECKHX JICPEBHEB.

PackpeiBath copepkaHue TEPMUHOB U
HOHATHUI: SMOpHOJIOTrHsl, MOPOIIOTHS,
TOMOJIOTMYHBIE U aHAJIOTUYHBIE OPTaHbl,
PYAMMEHTBI, aTaBU3Mbl, OMOXHUMHUYECKas]
TOMOJIOTHSL.

XapakTepru3oBaTh YMOPHOIOIHYECKHE,
CPaBHUTEIBLHO-MOP(OIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUUECKHE,
OMOXMMHMUYECKHE, MATEMATUYECKUE METO/IbI
U3y4YEHHsI SBOJIIOLINH.

OOBACHATH 3HaUEHHE SMOPHOJIOTHH,
CPaBHUTENIBLHOW MOP(OIIOTHH,
MOJIEKYJISIPHOM FeHEeTHKHU, OMOXHUMUH,
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XPOMOCOMHBIE MYTallUH U 3BOJIOLHUS
TE€HOMOB.
JdemoHcTpauuu

Hoprperst: K. M. bap,

A. O. Koanesckuii, @. Mrosiep,d.
I'exkens.

Tabauie! u cxembl: «HauanbHbIe cTagnuu
HMOPHOHAIBHOTO PAa3BUTHUS
MMO3BOHOYHBIX JKUBOTHBIXY,
«I"OMOJIOTHUYHbBIEC U AHAJIOTUYHBIEC OPTAHBI»,
«PynuMeHTbI», «ATaBU3MBD»,
«XpoMOCOMHBIE HAOOPHI YETOBEKA 1
IIMMIIaH3e.

OO0opynoBanme: KOJUIEKINH, repOapuu,
MYJISKM TOMOJIOTUYHBIX,aHAJIOTUYHBIX,
PYAMMEHTApHBIX OPTaHOB M ATABU3MOB

OMOMH(OPMATUKH JIJIS1 U3yUCHUS
ABOJIIOLIMM OPTaHU3MOB.

Ouenusats BkiIag A. O. Kosainesckoros
Pa3BUTHE PBOJIIOLIMOHHOTO YUCHHUS.
OnuceIBaTh FTeHETUYECKHE MEXAHU3MBI
SBOJIIOIIMY OHTOI'CHE3a U IOSBJICHUS
9BOJIFOLIMOHHBIX HOBIIIECTB.

[IpuBOAUTE IPUMEPHI ATABU3MOB U
PYIUMEHTAPHBIX OPTAHOB Y Pa3IMYHbIX
OpPTaHW3MOB M OOBSICHITH IPHUYUHBI UX
MOSIBJICHUS.

[IpuBOANTH MPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPT'aHOB.

CpaBHHMBaTh CTPOCHUE OPTaHOBY
OpPraHWU3MOB Pa3HBIX

CHUCTEMaTUYECKUX TPYIII.

[TpuBOAUTH MPUMEPBI OMOXUMHUYECKOUH
TeHHOM TOMOJIOTHH.

OnenuBaTh 3HaUeHUE OMONH(DOPMATUKHIIISA
W3Yy4YEeHUs 3aKOHOMEPHOCTEN

SBOJIIOLIUU

3.4

Oo1ne
3aKOHOMEPHOCTH
JBOJIFOLIUHU

OO111e 3aKOHOMEPHOCTH (TIpaBuUIIa)
aBOMIONUU. [Ipunyun cmenvt hyHKyU.
Heo6paTumocTs 3BOIIOLINY.

AnantuBHas paauanus. HepaBHOMEpHOCTD
TEMIIOB HBOJIIOLIUH.

JdemMoHcTpanuu

PackpeiBath conep:kaHue TEPMUHOB U
MOHSTHUI: cMeHa (QYHKIINI OpraHos,
HEOOPaTUMOCTb HBOJIOIMHU, aJJalITUBHAS
paauanysi, HEpaBHOMEPHOCTb TEMIIOB
HBOJIIOLIMH, YEPELOBAHUE TTIaBHBIX
HAIMPABJIECHUN SBOJIIOIUY.
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Tabauie! u cxeMmbl: «[ 1aBHBIE
HaIpaBJICHUS YBOJIIOIIHNY, «O01IHe
3aKOHOMEPHOCTH IBOJTFOITUN

AHanM3upoBaTh NPUUMHBI YePEAOBAHUS
[JIaBHBIX HAIIPABJICHUI 3BOJIFOLIMH.
[IpuBOAUTE IPUMEPHI IPOUCX 0K ICHUS
OPraHU3MOB OT HECIIEIIUATU3UPOBAHHBIX
MIPEAKOB U UXIPOrPECCUPYIOLIEH
CIIEHHATIN3ALH.

OOBACHATH NPUYUHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLHAH.

[IpuBOIUTE MPUMEPHI ATATITUBHON
paauanuy y OpraHnu3MoB.

OOBACHATH TPUYUHBI HEOOPATUMOCTH
SBOJIIOLUN

Wtoro yacos no teme 6

4

Tema «Hponcxomenne U Pa3BUTHUE KU3HU

Ha 3emJjie»

4.1

I'unoressl 2

BO3HUKHOBEHUS KU3HUHA
3emiie

Hayunbie runoTe3sl mporucXoxKaCHUS
KU3HU Ha 3emie. AGHOreHes u
na"cnepmus. JloHaydHbIe TPEACTaBICHUS O
3apOKIECHUH KU3HU(KPEAITOHU3M).
I'unoresa

IOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€
onposepxkenue onsitaMu . Penu,JI.
Cnannanuanu, JI. ITactepa.
[IpoucxoxaeHue KU3HU U

acTpoOHOJIOTHS.

JdemMoHcTpanuu

Hoptpetsr: @. Penu, JI. Cnannannanu,J1.
[Tacrep.

PackpsIBaTh coqiepkaHne TEPMUHOB U
MOHSTHI: KpPEalMOHU3M, BUTATIU3M,
HaHcIepMusi, aOMOTreHe3.

W3naraTh Hay4HbIE TMIIOTE3BI U TEOPUU
IIPOUCXOXKICHUS KU3HU Ha 3emJle.
OnenuBath Bkiiag @. Pean,

JI. Cnamnanmanw, JI. Tlactepa

B (hOpMHUPOBAHNE HAYYHBIX B3IJIAJOB Ha
MIPOUCXOXKICHNE KU3HU Ha 3eMJIe.
[TepeuncasTh cTaguu pa3BUTH )KU3HUHA
3emuie, COTJIACHO TEOPUHU OMOI0d3a

108



denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

Tabaunel U cxeMbl: «Cxema onbita O.
Penuy», «Cxema onsita JI. [Tactepamno
M3Y4YEHUIO CaMO3apOXKICHUS

JKU3HH

4.2

OcCHOBHBIE 3TaIlbI
HEOPraHUYeCKOM
ABOJIIOIIUN

OcHOBHBIE 3TaIbl HEOPraHUYECKOU
sBomtonuu. [InanerapHas
(reonoruyeckasi) IBOIOHUA.
XuMHuUecKas dBOJIONNA. AOMOreHHBIN
CUHTE3 OPraHUYECKHX BEIIECTB

n3 Heopranuyeckux. Oneit C. Munnepau I'.

IOpu. Ob6pazoBanue noaruMepoB

u3 MoHoMepoB. KoaniepBaTtHas runoresa
A.W. Onapuna, runoresa nepBUYHOIO
OynboHa J[x. XonaeiiHa,reHeTnaecKast
runote3a I'. Mémnepa. Pu6osumsl (T. Uek)
U TUIIOTE3a

«vupa PHK» V. I'unbepra.
dopmMupoBaHre MeMOpaH 1
BO3HUKHOBEHHE NTPOTOKJIETKH.
JdemMoHcTpanuu

IToptpetsr: C. Muinep, I'. FOpu,A.

W. Omnapun, Jx. Xongein, I

Ménnep.

Tabnuie! u cxembl: «Cxema onbiTaC.
Munnepa, I'. FOpun», «OTansl
HEOPraHWYECKOM 3BOJIFOLIAN.

PackpbiBath coepxanrue TEPMUHOB U
MOHSTHH: Teo0ru4yecKas dBOIOLYS,
XUMHYECKast BOJIIOIMSI, a0MOTreHHBIN
CHHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHbIE KaIlIH, PUOO3HMBI,
IPOOUOHTHI.

XapakTepru30BaTh OCHOBHBIE ATaITbl
XHUMHUYCSCKOH 3BOJIFOIUH.

HaspiBaTh ~ XMMHYECKHH  COCTaB
MEPBUYHON  arMocdepbl  3eMITH.
OuenuBats BrJan C. Musepa,

I'. FOpu, T. Yeka, Y. I'unbepra

B (hopMHUpOBaHKE HAYYHBIX B3TJIS0BHA
MIPOUCXOXKICHHE KU3HU Ha 3eMIIe.
OnuceIBaTh yCIIOBUSI, HEOOXOIUMBIE JIJIs
aOMOTeHHOTO CHHTE3a OPraHuYeCKUX
COCIUHCHHI.

[IpuBoauTh mHpUMEPHl MOJEKYH, Y
KOTOPBIX BO3HMKIIH MPOIIECCHI
T€HETUYECKOTO  KONMHMPOBAaHUS U
(dbepMeHTaTUBHASI AKTUBHOCT.
OO0O0CHOBBIBaTh HEBO3MOKHOCTh
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BupryaabHas 1adoparopHasi padora
«MoaenupoBanue onbiToB Muiuepa—tOpu
10 U3YYEHHUIO A0MOTEHHOTO CHHTE3a
OpPraHMYECKUX COCAMHEHUN

B IEPBUYHOI aTMoc(eper

IMIOBTOPHOI'O BO3BHUKHOBCHHUS JKU3HU Ha3emie

4.3 | Ucropus 3emiu u HcTopus 3emiau 1 METOABI €€ U3yUYEHUS. PackpsIBath conepxxaHue TEPMUHOB U
METO/IbI €€ U3yYCHUS Hckonaemble OpraHM4eCcKHEOCTaTKU. HOHATHUI: T€OXPOHOJIOTUS (OTHOCUTENbHAS,

I'eoxponomnorus u e€ meronsl. OTHOCUTENbHAs | a0CONIIOTHAS),
1 a0COJIIOTHAsI FEOXPOHOJIOTHUSI. OKaMEHEJIOCTH, METO/IbI T€0XPOHOJIOTUH,
['eoxpoHONIOrNYECKas MKajIa: 30Hbl, 3PbI, re€OXPOHOJIOTUYECKASIIKANIA: S0HBI, 3PHI,
NIEPUOJBI, AOXH. IIEPUOBL, MOXHU. XapAKTEPU30BATH METOIbI
JdemMoHcTpanuu W3YYEHHUS UCTOPUU 3EMIIH.
Ta0aHIbl U CXEMBI: [lepeuncnaTe pa3aenbl
«I"eoxpoHoIOrnYecKas IKana. FeOXPOHOIOIUYECKOMN IIKAIbI.
OGopya0BaHue: KOICKIIH OneHuBaTh 3HAUEHUE NCKOIIAEMBIX
OKaMEHEJIOCTeH, OJIE3HBIX OCTaTKOB UL U3yICHUA HCTOPHI
HCKOIIAEMBIX; MYJISKU OPTaHUYECKUX Pa3BUTHs XKU3HHU Ha 3emiie.
OCTATKOB OPTaHU3MOB. OOBACHATB XapaKTep pacHpeieIeHHs
JlaGoparopHas pa6ora HCKOMAEMBIX OCTATKOB B 36MHOH KOpe.
«V3yueHre ¥ OMMCaHUE HCKOMAEMBIX CpasruBars MCTOABL abcomoTHOM 1
OCTATKOB JIPEBHUX OPraHH3MOBY OTHOCHUTEJIBHOM F€0XPOHOJIOTUU

4.4 | HavasbHbIe 3TaIbl HauanbeHbie 3Tanbl OpraHunyecKou 3BOTIONMHU. | PackpbIBaTh coAep:kaHUE TEPMHUHOB U

OPraHUYeCKOU
ABOJIIOLIIN

[TosiBieHME 1 YBOIIOLINS MIEPBBIX KIETOK.
OBoousa MeTadonu3Ma. Bo3HHKHOBEHHE
MIEePBBIX

skocucteM. CoBpeMEHHbIE MUKPOOHbIE

MOHATUM: «TIOCJIEHUNA YHUBEPCAIbHBIN
001K TPEAO0K», OTHOKJIETOUHBIC
OpraHu3MBbl, IPOKAPHOTHL, DYKAPHUOTHI,
CUMOMOT€HE3.
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OHMOIUIEHKHU KaK aHaJIOT TIePBbIX

Ha 3emyie coobmecTB. CTpOMAaTOJIHUTHI.
IIpokapuOoTHI U 3yKapHOTHI.
[IpoucxoxaeHre 3ykapuor
(cumOuorenes). DBOIIOIMOHHOE
MIPOUCXOKIACHUE BUPYCOB.
JdemoHcTpaumuu

Tabnuibl u cxembl: «HavanbHble STanbl
OpraHMYEeCcKOH IBOMOLUNY, «CxeMa
o0pa30BaHUs 3YKapHOT IyTEM
cumbuorenesa», «CTpoeHHE BUPYyCa»

XapakTepu30BaTh HAYAJIbHBIE ATAIIBI
OpraHUYeCKON HBOJIIOLIUU.

[TpuBouTE MpUMeEps apoMOP(HO30B MEPBBIX
OJIHOKJICTOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE

MOJIOKEHUS U JI0KA3aTeJIbCTBA TUITOTE3bI
cuMOHOreHesa.

Jloka3pIBaTh MOJyaBTOHOMHOCTb
MUTOXOHJIPUI U TUTACTU/I, UX TIPOUCXOKICHUE
OT IPOKAPUOTUYECKUXKIIETOK.

Jlenath BBIBOJIBI O 3HAUCHHUH
BO3HUKHOBEHHUA (POTOCHHTE3A,
(dhopmMupoBaHUS 1Ipa IS TaTbHEUIIEro
pa3BUTHUA KU3HU Ha 3eMIie.
XapakTepru3oBaTh TUIIOTE3bI
MIPOUCXOXKICHUS BUPYCOB

4.5

DBOIIOLUS 3YKapHOT

[TpoucxoxaeHne MHOTOKIETOUYHBIX
OpraHu3MoB. Bo3HUKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIXOPTaHU3MOB.
Jdemoncrpanuu

[oprper: . 1. MeuHHKOB.

Tabauiet u cxembl: «HauanbHbIE STABI
OpraHUYECKOM IBOMIOIUN Y, «CHUcTeMa KUBOU
MIPUPOJIBI»

PackpsIBath copepxxaHue TEPMUHOB U
MOHSTHIA: TPOKAPUOTHI, SyKAPUOTHI,
MHOTOKJIETOYHOCTb, CTICIHAIA3AINS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHHIE
MHOTOKJIETOYHBIX OPTraHHU3MOB.
CpaBHHMBaATh OCOOCHHOCTH
OYKAapUOTUYCCKUX U ITPOKAPUOTUICCKUX
OpTaHU3MOB.

HazbiBaTh 0cHOBHBIE apoMOP( O3B
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OYKapuoOT U OUCHUBATH UX 3HAYCHUC I
z[anLHeﬁmero Pa3BUTHUA ) KU3HU

4.6 | OcHOBHBIE TAIIBI OCHOBHBIE 3Tallbl 3BOJIIOIUH BBICIINX PackpeiBaTh copepkaHue TEPMUHOB U
IBOJIIOLIMH pactenuil. OcHOBHbIE apoOMOP(O3bI HOHATUI: BOJOPOCIIH, PUHUODUTHI, MXH,
pPacTUTEIILHOTO MUPA pacTeHuid. Beixox pacTeHU# Ha Cymly. [IaIIOPOTHUKOOOPA3HbIE, CEMEHHbIE

IlosiBneHHnEe CIOPOBBIX PACTEHUH U IIAaIIOPOTHHUKH, TOJIOCEMEHHBIE,
3aBoeBaHUE UMH cylIH. CEMEHHbIE paCTEHUS. | TOKPBITOCEMEHHBIE, Oecromoe
[IponcxoxaeHue BETKOBBIXPACTEHU M. HOKOJIeHHe (Copo(uT), OJI0BOE
JdemoHcTpauuu MOKOJIeHUE (TaMeTOpuT).
Tabauirel u cxembl: «ApoMopdo3b IlepeunciiATb OCHOBHBIE STAIlbI
pactenuii», «PUHHODUTB, 3BOJIIOLUU PACTUTEIBHOIO MUpa.
«OIHOKJIETOYHBIE BOAOPOCIIN, HaspiBaTh 0cHOBHBIE apoMOP(}O3bI
«MHOIOKJIETOYHBIE BOJOPOCIN, pacTeHHi U OLCHHUBATH UX
«Mxny», «[TanopoTHHKN, 9BOJIOIMOHHOC 3HAYCHUE.
«["onocemeHHbIe pacTeHus», «Opraubl CpaBHHBVaTI’ OCOOEHHOCTH CTPOCHHS
IBETKOBBIX PACTEHHID. pacTeHUH pa3HbIX OTIEIIOB
O06opynoBanue: repbapuu pacTeHHIA
Pa3IUYHbIX OT/IENIOB.
IIpakTnyeckas padora
«3yuenmne ocoOeHHOCTEHN CTPOCHUS
pacTeHUI pa3HbIX OT/EIIOBY

4.7 | OcHOBHBIE 3TaIbI OCHOBHBIE 3TaIlbl BOITIOLUU PackpeiBath conep:kaHue TEPMUHOB U

HBOJIIOLIUY )KUBOTHOTO
MHpa

XKHUBOTHOTO MHpa. OCHOBHBIE
apoMop}o3bl )KUBOTHBIX. BeHckas
¢dayna. KemOpuiickuil B3pbIB —
MIOSIBJICHUE COBPEMEHHBIX TUIIOB.

MOHATUI: IPOCTENIINE, INIACTUHYATBIE,
KHILIEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJIEHUCTOHOTHE, PbIObI, 36MHOBOJIHBIE,
IIPECMBIKAIOIINECS, ITULIBI,
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[TepBbie xOpaOBBIC KUBOTHBIC. JKM3HBB
BOJI€. DBOJIOLUS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuduii u
pentunuii. lIponcxoxaenue
MJIEKONUTAOMMX U nTul. [Ipuanmn
KIItF0ueBOro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U IO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

JdemMoHcTpanuu

Tabauiet 1 cxembl: «CxeMa pa3BUTHS
YKUBOTHOTO MUPa», «ApoMOp(O3bI
XKUBOTHBIX», «[Ipocreiimue»,
«KnmiegnonomoctHbIe, «Ilmockne
4yepBu», «UieHucToHorue», «Priob»,
«3eMHOBOJHEICY,
«Ipecmbikaromuecs», «IITuip»,

«Munekonuraronuey. Od6opyroBanue:
KOJUICKITUA HACEKOMBIX, BIIQKHEIC
npenaparsl

YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKITUN UTJIOKOKHUX; CKEJICTHI
MMO3BOHOYHBIX )KMBOTHBIX; Uydesia MTUIN
3BEpeil.

IIpakTnueckas padora

«M3yueHne ocoOeHHOCTEH CTPOSHUS
IMO3BOHOYHBIX JKUBOTHBIX)

MJICKOIUTAIOIIINE, SKTOJIEpPMa, SHTOACpMA,
Me30/IepMa, TBYCTOPOHHSSICUMMETPHS,
TEIJIOKPOBHOCTb.

[lepeunciaTh OCHOBHBIE TaIlbI

ABOJTIOIIMN KUBOTHOTO MHDA.

Ha3biBaTh OCHOBHBIE TIpealalTalluH,
CIOCOOCTBOBABIIIKME BHIXOTY )KHBOTHBIXHA
Cyly.

OneHuBaTh 3HAYEHUE Pa3BUTHS HEPBHOMU
CHUCTEMBI JIs IPUCTIOCOOTIEHUSKUBOTHBIX K
YCIIOBUSIM OKPYKAIOIIEH CpeJibl.
OOBACHATH IPUUKUHBI SBOTIOIIUOHHOTO
paciBeTa HaCeKOMBIX, KOCTHBIX PbIO, IITHII,
MJIEKOITUTAIOIIINX
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4.8

PasButue x)xu3HuHA
3emiie

PazButue xu3Hu Ha 3emIie Mo 3pam U
MEepUOJIaM: apXeil, MPOTEPO30H, MAIEO30M,
Me3030i1, KaitH030#1. O0Ias XapaKTepruCTHKa
KJIMMaTa U re€0JIOTHYECKUX ITPOLIECCOB.
[losiBeHnen pacuBeT XapaKTEPHbBIX
OpraHU3MOB.

VYrneoOpa3zoBaHuE: €ro yCIOBUS U

BJIMSIHME HA ra30BbIi COCTaB

aTMocQepBbl.

MaccoBble BBIMUPAHHS —

3KOJIOTUYECKHE KPU3HUCHI IIPOLLIOTO.
[IpuumnHEI U CIEACTBUS MACCOBBIX
BbIMUpaHuid. COBpeMEHHbIN
9KOJIOTHUECKUN KPU3UC, €r0 0COOCHHOCTH.
[Ipobnema coxpaneHusIOMOpa3HOO0pasns Ha
3emuie.

JdemMoHcTpanuu

Tabnuirel u cxembl: «Pa3BUTHE )KU3HUB
apXxemnckoi spe», «Pa3BuTHe )KU3HH B
MIPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HU B
MAJIE030MCKON 3pey,

«Pa3BuTHE )XU3HU B ME3030MCKOU pey,
«Pa3BuTHE KU3HU B KATHO30MCKONAIPE»

PackpeiBath copepkaHue TEPMUHOB U
TIOHATHI: apxel, apxebaKkTepuu,
[IMaHOOAKTEePHH, IPOTEPO30M, MMaJIC030H,
KeMOpuii, OpJIOBUK, CHITYp, IEBOH, KapOOH,
nepmb, [lanres, TeTuc, Tpui1oOUTHI,
PUHHO(UTEI,

PaKOCKOPITMOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, ME3030M, [ '0H1BaHa,
JlaBpasus, Tpuac, opa, Mel, XBOWHBIE,
THHKTOBBIC, CATOBHUKOBBIE, OCJICMHHUTHI,
aMMOHUTBI, TTHO3aBPbI, APXEONTEPUKC,
MMOKPBITOCEMEHHBIE,

KaifHO30M, MajaeoreH, HEOTeH,
aHTPOIIOI'€H, MaCCOBOE BHIMUPAHUE.
XapakTepu30BaTh pa3BUTHE )KU3HU HA
3emJie 0 3paM U IEPUOIaM.
YcranaBiMBaTh 3aBUCUMOCTh MEXTY
re0JIOTMYECKUMH TPOLIECCAMU,
W3MEHEHUSIMU KJIMMAaTa U MPOIECCaMUB
JKUBOU IIPUPOJIE.

OOBACHATH MIPUUUHBI paciBETa
CHUCTEMaTUYECKHUX TPYIII OPTaHU3MOBB
pa3IMYHbIE 3PbI U IEPUO/BI.
AHaM3UPOBATh MPUINHBI U CIICJCTBUS
MacCOBBIX BBIMUPAHUH.

Ha3siBath 0cHOBHBIE apoMOp(}O3bI
pacTeHUM U )KMBOTHBIX.
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[TpuBOAUTE IPUMEPHI MTEPEXOAHBIX(HOPM
OpPraHU3MOB.

AHAJIM3UPOBATH ITYTH PEIICHUS
poOIeMBbI COXpaHEHUS
OropazHooOpa3us Ha 3emMie

4.9

COBpeMeHHaH CHUCTEMA
OpTraHru4YeCKOro Mupa

COBpeMCHHaSI CUCTEMA OPraHUYCCKOI0 MHpa.

[TpuHIUIBI KIacCU(pUKAIIMA OPTaHU3MOB.
OcHOBHBIE CHCTEMaTUYECKUE TPYIIIIbI
opranu3MoB./leMoHcTpan UK

Tabauie! u cxembl: «CoBpeMeHHast
cucTeMa OpraHu4ecKoro Mupa»

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSITHIA: OaKTEPHH, apXEH, BHICIIHE
pacrteHusl, 3eJEHBIC BOJIOPOCIH,
OarpsiHku, Oypble BOJOPOCIH,
MOXOBH/IHBIC, TATTIOPOTHUKOBHTHBIC,
XBOIICBH/IHBIC, IJIAYHOBHTHBIC,
rOJIOCEMEHHBIC, TIOKPHITOCEMEHHBIE,
MPOTHUCTHI, KHIIIEYHOIIOJIOCTHBIC, IIOCKUE
YepBU, KPYIJIBIC YEPBH,

KOJIbYaThble  YEpBU,  YICHUCTOHOTHE,
MOJUTFOCKH,  WTJIOKOXKHE,  XOPJIOBBIC,
TpUOBbI, TUIIAHHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpPraHNYECKOTO MHUPA; HA3bIBATh OCHOBHBIE
CUCTEMATHUYECKUETPYIIITHI OPTAaHH3MOB.
OOBACHATH IPUHIIUITBI KTaccuDUKAIIH
OpTraHU3MOB.

[TepeuncnsaTb OCHOBHBIEC PU3HAKU
MIPOKAPHOT, PACTCHUH, )KUBOTHBIX,
rpruOOB, KPACHBIX U OYPBIX BOAOPOCIEH.
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[TpuBOIUTE IPUMEPHI ITPE/ICTABUTENICH
OCHOBHBIX CHCTEMaTUYECKUX TPYIII
OpraHu3MOB

Wroro yacos 1o teme 15
) Tema «IIpoucxoskaeHue 4yeJ0BeKa — AHTPONOTeHe3»
5.1 | AuTponosnorus — 1 Paspnensl v 3a1a4n aHTPOIIOJIOTUH. PackpsIBaTh coaep:kaHue TEPMUHOB U
HayKa O 4eJIOBEKe MeTo1bl aHTPOITIOJIOTHH. HOHATHUI: aHTPOIIOJIOTUs1, MOP(OJIOTHS,
JeMoHcTpanumn aHTPOIIOI€HE3, AHTPOIIOMETPHS,
Talnuiel 1 cxembl: «MeTo/ibl PEKOHCTPYKIIHS, apXEOJIOTUs,
AQHTPOIIOJIOTUI. STHOrpadus.
Oo6opynoBanue: MyJIsHKU HassiBaTh paszensl 1 3a1a4u
OKaMEHEeJIOCTEH, TPEIMETOB aHTPOIOJIOTUH.
MaTepraIbHON KYJIbTYPhI IIPEIKOB XapakTepHu30BaTh METOIbI AHTPOIIOJIOTUH U
4esoBeKa; (hoTorpapuu HaXOH0K CPaBHMBATh UX MEXKYCOOOM.
HCKOIIAEMBIX OCTATKOB YeJIOBEKa Bb1iensaTe BOpoCh! 3BOJIIOLNHN YEJIOBEKA,
HCCIIEyEeMBbIE ITPU TOMOIIHU
pa3IMYHbIX METOJIOB
5.2 | Pa3Butue 1 CraHoBIIEHHE NTPEICTABIECHUIO PackpeiBaTh cozepskaHne TEPMUHOB U
IpeICTaBICHUI MIPOUCXOXKACHUN YEJIOBEKA. MOHSITHUI: aHTPOIIOT€HHAs! TEOPHsl, TPY10Bast
O IIPOUCXOKACHUM Penurnosueie Bo33peHusl. Teopusi, HOMO sapiens.
4eJI0BEKa CoBpeMeHHbIE HayUHbIE TEOPUU. OnenuBats Bkinan Y. /lapsunas

Jdemoncrpanuu

Hoprpert: Y. Japun. Tabauisl u
cxeMsl: «MeTobl
AHTPOIOJIOTUI.

pa3BUTHE MPEACTABICHUN

0 IIPOUCXOKICHUH YEIIOBEKA.
ApryMEeHTHUPOBAHHO KPUTHKOBATH
PEIUTHNO3HbIE TPEACTABICHUS
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OobopynoBaHue: MyJIsHKM OKAMEHEIOCTEH,
MPEIMETOB MaTEPUAITBHON KYJIbTYPHBI
MIPEJIKOB YEJIOBEKa; pENpPOIyKIINH
(pororpadumn)kapTur ¢ MUPOIOTUICCKUMU U
OuOIEIICKUMU CIOKETaMU

MIPOUCXOXKICHUS YEIIOBEKA

0 MIPOUCXOXKACHUU YeJIOBEKa C MO3UIIUU
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HayYHbIE TEOPUH
MIPOUCXOXKICHUS YeTIOBEKa

5.3

Mecto yenoBekaB
cucTeme
OpPraHUYECKOTro MUpPa

CX0[CTBO YeJIOBEKA C JKUBOTHBIMH.
CucreMaTH4ecKoe I10J0KEHUE YeJIOBEKa.
CBHETEIBCTBA CXOACTBAYEIOBEKA C
KUBOTHBIMU: CPAaBHHUTEIIHHO-
MOP(OJIOTHYECKUE, IMOPHUOTIOTHIECKUE,
(hu3H0I0r0- OMOXHUMHYECKHE,
MOBEIEHYECKHE.

OTianuurs 4ea0BeKa OT KUBOTHBIX.
[IpsiMOX 0K IEHNE M KOMILTIEKC

CBSA3aHHBIX C HHM TIPU3HAKOB. Paspurthe
TOJJOBHOTO MO3Ta M BTOPOM CHUTHAJIBHOM
CHUCTEMBI.

Jdemoncrpanuu

Tabnuiel 1 cxeMbl: «['010BHONH MO3T
yenoBekay, «4enoBekooOpazHbie

00e3bs1HbIY, «CKeNneT uenoBeka u

CKeJIeT MHUMITan3e», «PyauMeHTs! u
ATaBU3MBbI».

O0opynoBaHue: CKeJeT YeJIOBEKa;

MOJIETIb Uepera YeJI0BeKa 1 yepena

PackpwiBath coepikaHue TEPMUHOB U
MOHATHUI: PYJMMEHTHI y YeJIOBEKa,
aTaBU3MBbI y YEIIOBEKa,
MPSIMOXOK/ICHHE, BTOPAsi CUTHAJIbHAS
cucrema.

OnpenensaTs CUCTEMATHIECKOE
TIOJIOXKCHHE YEJIOBEKA B OPraHMUECKOMMUPE.
BEISBISTE 4epTHI CXO/ICTBA M PA3IHIUS
YeJI0BEKa U )KUBOTHBIX.
XapakTepu30BaTh CBUICTEIILCTBA
CXOJICTBA YEJIOBEKA M YKUBOTHBIX
(cpaBHUTENBEHO-MOP(DOIOTUYECKHE,
sMOpuoIoTHYecKue, PU3noIoro-
OMOXUMUYECKHE, TIOBEICHYECKUE).
[TpuBOIUTH MpUMEPHI ATABU3MOB H
PYIUMEHTOB Y YeJIOBEKa.

OnuceiBaTh MPU3HAKK YETIOBEKA,
c(hopMupOBaBIINECS B CBI3U

C IPEBECHBIM 00Pa30M KHU3HU IMPEIKOB
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LIMMIIaH3€; MOJEIb KMCTH YellOBeKa UKUCTH
IMIUMITIaH3€C.

JlaboparopHasi pabdora

«M3yuenue ocoOEHHOCTEH CTPOCHUS
CKeJIeTa YellIoOBeKa, CBA3aHHbIX

C IIPSIMOX0KIEHUEM

U TIPSAMOXOXK/ICHUEM.
BbIABIATH MPUYMHBI 0COOEHHOCTEH
CTPOEHMS Yepera 4elloBeKa

110 CPAaBHEHHIO C YEJIOBEKOOOPa3HBIMU
o0e3bsiHaMHU.

CpaBHHMBaTh OPYJIUNHYIO 1€ATEITBHOCTh
YeN0BeKa U )KUBOTHBIX.

CpaBHUBaTh 0COOCHHOCTH BBICIIICH
HEPBHOM JIEATEILHOCTH YEJI0OBEKA U
JKUBOTHBIX

5.4 | IBmKyliue CUIIbI JBrxymie cuibl ((haKTophI) PackpsIBaTh copepxxaHue TEPMUHOB U
(axtopsr) aHTPOIIOreHe3a: OUOJIOTNYECKUE, MOHATHUI: HAaCJIeJCTBEHHAs! U3MEHYUBOCTD,
aHTPOIIOTeHe3a conuasbHble. COOTHOIIEHUE €CTECTBEHHBII 0TOOP,0pyAuitHas

OMOJIOTMYECKUX U COLMAIIBHBIX JeSITeIbHOCTb, TPYIIIOBOECOTPY/THUUECTBO,
(aKTOPOB B aHTPOIIOTEHESE. oO11eHue, peys.
JleMoHCcTpanum XapakTepu30BaTh IBUKYIINE CUIIbI
Tabauiel ¥ cxembl: «/[BrxKyiue cuibl aHTPOIIOreHe3a: OMOIOrMYECKUe U
aHTPOIIOTEHE3a. COLIMAJIbHBIE
OO6opyaoBanme: MyJIsSKU [IPEIMETOB
MaTepUaIbHOU KyJIbTYPhI IPEIKOB
4eJI0BEKa

5.5 | OcHOBHBbIE cTaAUU OcHoBHbIE cTaguu aHTpornorenesa. Panuue PackpeiBaTh cozepskaHne TEpPMUHOB U

aHTPOIIOTeHe3a

4eJI0BEKOOOpa3Hble 00€3bsIHBI(TIPOKOHCYIIHI)
U paHHHE MOHTHJIBI — O0IIMe TPEIKU
YEJIIOBEKOOOPa3HbBIX 00€3bsIH U JIIO/IEH.
ABCTpaJIONUTEKHN —

JIBYHOTHE IIPENIKY JIroAel. Henosek

MIOHATUI: aBCTPAJIONUTEK, YenoBek
yMelbii, YenoBek npsaMOoXOIsIInid,
Yenosek reiaenboeprckuii, Yenosek
HEaHJepPTAIbCKUI, KPOMaHbOHEI],
JICHUCOBCKUH 4eJIoBeK, YenoBex
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yYMEJIbIH, EPBbIE U3rOTOBJICHUS

opyaui Tpyaa. Uenosek

NPAMOXO/JIAIIMNA U MIEPBBIN BBIXO JIIOACH 32
npenensl Appuxu. Yenosek
reiaenb0epreKuii — o0 mpeIoK
HEAHAEPTAIBCKOIO YEJIOBEKA U YEJIOBEKa
paszymHoro. YesnoBek HeaHAEPTaIbCKUI KaK
BU/I JIFOJICH XOJIOOHOIO KIuMaTa. YemoBek
pPa3yMHBII COBPEMEHHOTO THIIA,
JICHICOBCKHU YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a IpeesiaMu A QpHKH.
Ilaneorenernka u najaeoreHOMUKA.
JdeMmoHcTpamun

Ioptpetst: JI. JIuku, A. . Poruackuii, M. M.
I'epacumos.

TabuuIbl U cXeMbl: « IBOJIIOIIMOHHOSIPEBO
YeJoBeKay, «ABCTPAJIONUTEK,

«HenoBek ymenbliny, «HenoBek
NPAMOXOAAIIUINY, «JleHUCOBCKHI
4yenoBek», «Heanaepraibupi»,
«KpomanboH1bY, «IIpenku uenoBekar.
Oo6opyaoBanue: Moienu TOpca

MPEAKOB YEJIOBEKA; MYJISIKU MPEIMETOB
MaTepuaibHOU KyJIbTYphI IPEIKOB
YeJIOBEKa

pa3yMHbIN COBPEMEHHOI'O THIIA,

[AJICOTCHETUKA.

XapakTepHu30BaTh OCHOBHBIE CTaIUU
aHTPOIIOreHe3a.

BbIBIATE ~ IpOTrpecCUBHBIE  YEPTHI,

MOSIBUBIIKECS Yy IMPEIKOB 4YEJIOBEKa Ha
Pa3HbBIX CTAUSAX AaHTPOIOrEHE3A.

[IpuBOAUTE IPUMEPHI TPEACTABUTENEH
OCHOBHBIX CTaJ1il aHTPONOTE€HE3a: OIUCHIBATh
WX aHTPOIIOMETPUUECKHUE JaHHbIE, 00pa3
JKU3HU U opyaus Tpyna. CpaBHUBATH
MPEICTaBUTENEH OCHOBHBIXCTaAUMN
aHTpPOIIOreHEe3a
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5.6 | OBomronus OBOMIOLUSA COBPEMEHHOTO YEJIOBEKA. PackpeiBaTh cozep:kaHue TEPMUHOB U
COBPEMEHHOI'0 EcrecTBeHHBII 0TOOp B MOMYIALUAX MOHATUI: MyTallMOHHBIN IIPOLIECC,
YeJI0BEKa 4esioBeKa. MyTallMOHHBIN ITPOLECC U HOJUMOP(U3M, HOMYIISALUOHHBIE BOJHBI,

nonuMopdusM. [lomynsanoHHbIe BOJIHBL, npeii¢ TeHoB, MUTpaLus,

npeiid TeHOB, MUTPAIUS 1 «d(hdext ocHOBaATEISI.

«>(PdEKT OCHOBATENS B TOMYJIALUAX XapakTepu30Barh POJib €CTECTBEHHOTO

COBPEMEHHOI0 YEJIOBEKA. 0TOOpa B MOMYJIALUAX COBPEMEHHOTO

JdemMoHcTpanuu YeJI0BEKa.

TaOauiiel ¥ cxembl: «ITarbl 3BOITIOLUN O1eHUBaTh POJIb MYTAlIMOHHOTO MPOIIECCa,

YEJIOBEKa» HOMNYJISLUOHHBIX BOJIH, Apeida reHos,
MUTpanuy, «3PpQexra OCHOBATEN» B
HBOJIOLIMHU NOIYJIALIMICOBPEMEHHOIO
YeJi0BeKa.
[TpuBoANTE pUMEpPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATh MOMYJISIUOHHbBIE
BOJIHBI B 3BOJIFOIIMM COBPEMEHHOTO
4eJloBeKa

5.7 | YenoBeyeckue pachl. Yenoseueckue pacsl. [lonarue o pace. PackpeiBaTh cozepskaHie TEPMUHOB U

MexaucCuuIIMHapHbIE
METO/IbI aHTPOIIOJIOTUH

bonpmmue pacel: eBponieoniHast
(eBpasmiickas), aBCTpasloO-HErpOUIHAS
(’xBaToOpHaNbHAs ), MOHTOJIOUTHAS
(a3uarcko-amepukanckas). Bpems u mytu
paccesnieHus 4eaoBeKa 1o miaHere. EnuHcTBO
yenoBeveckux pac.Hayunas
HECOCTOSITEJIbBHOCTh pacu3Ma.
[TpucnocobaeHHOCTD YenoBeKa

K pa3HbIM yCIOBHIM OKpYKaroUei

IIOHATHUI: paca, paCOreHe3, PACU3M,
COIIMAIbHBIN TapBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJIBIINXPAC
YeN0BeKa: €BPOMEONIHOM (€Bpa3UNCKOIL),
aBCTPaJ0-HETPOUTHOM(IKBATOPHAIILHOI ),
MOHTOJIOUAHOM (a3UaTCKO-aMEPHUKAHCKOM ).
BoIABISATh MPUYHUHBI BOSHUKHOBEHHS
YEJIOBEUECKHUX pac.
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cpenbl. BiustHue reorpaduyeckoi
cpensl U Aperida reHoB

Ha Mopdosoruto u HU3NOJOTUIO
4eJIoBeKa.

MexaucuuInianHapHble METO/bI B
¢buzngeckoii (61oIOrnIecKoil)
AHTPOIIOJIOTUU. DBOIOLIUOHHAS
AQHTPOIIOJIOTUSA U TIAJICOAHTPOIIOJIOT S
YEJIOBEUECKUX MOMYJISALIHM.
buoconmansHbie UcciieI0BaHUS
pupoibl yenoBeka. McecnenoBanue
KODIBOJTIOIIMH OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JdemMoHcTpanuu

Tabmuie! U cxeMbl: «Pachel 4eIoBeKay.
IIpakTuyeckas padora

«M3yueHune 3KOJIOrHYeCKUX aJanTamil
YEJIOBEKa»

[TpuBOANTE IPUMEPHI AAANITUBHBIX
IIPU3HAKOB y IIPECTaBUTENIEH
4eJI0BEYECKUX Pac.

ITpuBOIUTE CBUIETENIBCTBA EIMHCTBA
IIPOMCXOKACHUS YEI0BEYECKUX pac.
ConocTaBisaTh alallTUBHBIE TUIIBI JIOJEH €
PacoBBIMU NPU3HAKAMM.

Jloka3bIBaTh HAYYHYIO
HECOCTOATENILHOCTh pacu3Ma

HNToro uyacoB o teme

10

6 Tema «IK0JI0THA — HAYKA 0 B3AaMMOOTHOLIEHUSIX OPTaHNU3MOB U HAIOPTraHU3MEHHBIX CUCTEM C OKPY:Karomei
cpenoin»
6.1 | 3apoxnenue u 1 3apoxkIeHNe U Pa3BUTHE SKOJIOTUH PackpeiBath conepxaHne TEPMUHOB U

PAa3BUTHUEC SKOJIOTUN

B Tpyaax A. I'ym6onsara, K.®. Pynse,H.A.

CesepuoBa, J. ['ekkens,

A. Tencnu, B.H. Cykauésa. Paznensi u
3a1a4u 9K0J0TuH. CBS3b IKOJIOTHH

C IpYTrMMU HayKaMH.

MOHSTHI: SKOJIOTHUS, ayTIKOJIOTHS,
CHHYKOJIOTHSI, YKOJIOTHS COOOIIECTB U
AKOCHUCTEM, SKOJIOTHSI BUJIOB M TIOMYJIALIUH.
XapakTepru30BaTh OCHOBHBIE JTaIlbl
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JdemoHcTpaumuu
Hoptpetsr: A. I'ym6GonbAT,
K. ®@. Pynwe, H. A. CeBep110s,

. I'ekkenp, A. Tencnu, B. H. Cykaués.

Tabanie! 1 cxeMbl: «Pa3ensl
SKOJIOTUHNY

3apOKICHUS U Pa3BUTHUS DKOJIOTUN KaK
HayKHU.

[TpuBOANUTE IPHMEPBI OOBEKTOB

U3y4YEHUs SKOJIOTHH.

Ha3zpiBaTh OCHOBHBIE 3a/1a4H, CTOSIIIUEIIEPE]T
Y4EHBIMHU-IKOJIOTAMH.

YcTaHaBIMBaTh B3aUMOCBS3b SKOJIOTHH

C IpYrMMH HayKaMu

6.2

MeToabI DKOJIOTuH.
3HaueHue

YKOJIOTUUECKUX 3HAHUMN
IS YeJIOBEKA

Meronbr  3konoruu.  I[losieBbie
HaOmoieHus. OKCIEPUMEHTHI B
9KOJIOTUU: IPUPOJIHBIE U
naboparopubie. MoenupoBaHHEeB
9KOJIOTUHA. MOHUTOPUHT
OKpPY’KaroIlley Cpeibl: JIOKAIbHBIMI,
pPErHOHAIIBHBIN U TJI00AIbHBIN.
3HaYeHHUE DKOJIOTUUYECKUX 3HAHUU ISt
YeJI0BeKa. JKOJOTNYECKOe
MHPOBO33PEHHE KaK OCHOBA CBsI3ei
YEJIOBEUECTBA C PUPOIOH.
DopMHPOBaHUE IKOJIOTHUECKON
KYJBTYPBI ¥ 9KOJIOTMYECKOM
rPaMOTHOCTH HACEJICHHUS.
JdemMoHcTpanuu

Ta0muiel U cxeMbl: «MeToIbl
9KOJOTUNY, «CXxeMa MOHUTOPUHTA
OKPY>KaroIeu Cpesiby».

PackpsIBaTh copepxxaHue TEPMUHOB U
HOHATUIL: 10JIeBble HAOIIOAEHNS,
MOHUTOPHHI OKPYKaIOIIEH Cpebl,
MOJIEJIMPOBAaHUE, JKCIIEPUMEHT,
IIPOrHO3UPOBAHHUE.

XapakTepHu30BaTh METO/bI IKOJOTUU.
IIpuBOAUTE IPUMEPHI TIOJIEBBIX
HaOJII01€HUI B 9KOJIOTHH.

BrIsgBIISITE 0COOEHHOCTH MOHUTOPHHTA
OKpYXKarollel cpelibl Kak MeToa
HKOJIOTMUYECKUX UCCIIEJOBAHUM.
OO0O0CHOBBIBAThH 3HAUEHHE

HKCIIEPUMEHTOB B KOJIOTHUECKUX
HCCIJIETOBAHMSIX.

CpaBHuBaTh J1a00paTOPHBIE U IPUPOJIHBIE
OKCIICPUMCHTBI KaK METOABIDKOJIOTHYCCKUX
UCCIICIOBAHMM.

OneHuBaTh 3HaYE€HUE TPOTHO3UPOBAHUS
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JlabGoparopHasi pabdora

«M3yueHne MeTo10B SKOJIOTHUECKUX
HUCCIIEJOBAHUI

KaK METO/1a 9KOJOIrHYECKUX
HCCJICIOBaHUIM.

OO0GO0CHOBBIBATH HEOOXOIUMOCTE
DKOJIOTUYCSCKHUX 3HAHUH

JUUIS COBPEMEHHOT'0 YeJIOBEKa

HToro yacos no teme 3
7 Tema «Opranusmbl U cpeia 00MTAHU S
7.1 | Dxonoruueckue 1 Okonoruyeckue (HakTopsl U PackpeiBaTh cozepskaHue TEPMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JACUCTBUS. MOHATHUI: SKOJIOTUYECKHiA (haKTop,

Kitaccugukanust 5K0JI0ruueckux
(akTOpOB: AOMOTHYECKHE,

6I/IOTI/I‘IGCKI/I6, AHTPOIIOI'CHHBIC. O6I_HI/IG

3aKOHOMEPHOCTH JI€UCTBHUS
sKonoruueckux axkropos. [IpaBuno
muHumyma (K. llnpenrens,

1O. JInu6ux). TonepaHTHOCTH.
DOBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Jdemoncrpanuu

Tabnuiel 1 cxembl: «DKOJIOTHYECKUE
(bakTophI».

Oo6opynoBanme: repbapuu u
KOJUICKITUH PACTEHHIA U )KUBOTHBIX,
MIPUCTIOCOOICHHBIX K BIHUSHUIO
Pa3IMYHBIX IKOJIOTHIECKUX
(hakTopoB

OMOJIOTHYECKUI ONTHMYM,
OTrpaHUYMBAIOIIUN (JIMMUTUPYIOLIHI)
dakTop.

KnaccudummpoBath SK0I0rn4ecKue
(aKTOpBI IO pa3HBIM OCHOBAHUSIM.
XapakTepHu30BaTh 001IHe
3aKOHOMEPHOCTH JICHCTBUS
HKOJIOTHYECKUX (haKTOPOB.
OOOCHOBBIBATH JICHCTBUE 3aKOHA ONITHMYyMa 1
3aKOHa OTPaHUYHMBAIOIIETO(PAKTOPA.
[TpuBOAUTE PHUMEPHI: WILTIOCTPUPYIOIIUE
JeiicTBUE MTPaBUIAMHUHAMYMA,
OTPaHMYHMBAIOLIETO

(dakTopa, BpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuoruueckue
dakropsl. CBeT Kak
JKOJIOTUYECKUH

daxTop

AbuoTtndeckue daktopsl. CBET Kak
sKosioruueckuii paxrop. [eiicrBue
pa3HbIX y4aCTKOB COJIHEYHOI'O CIIEKTpaHa
OpPraHU3Mbl. DKOJOTUYECKUE IPYIIIBI
pacTeHuil U KUBOTHBIX

10 OTHOILICHHUIO K cBeTy. CUTHAIIbHASPOIIh
ceera. DoTONEpUOAN3M.
JdemMoHcTpanuu

Tabnuib! u cxembl: «CBETOBO CIIEKTPY,
«DKOJIOTUYECKUE TPYIIIBI

KMBOTHBIX TIO OTHOIICHHUIO K CBETY.
OO6opynoBanme: repbapuu
CBETOJIIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PacTEHUI;
CBETOIIO0OMBBIE, TEHEIIOOUBEIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE PACTEHMS.
JlabGoparopHasi pabora

«BpigBrIEHNE TpUCTIOCOOIEHN
OPTraHU3MOB K BIMSHUIO CBETa»

PackpeiBaTh coaep)kaHUE TEPMUHOB U
MIOHATHUI: CBET, POTOMEPUOIU3M.
XapakTepu3oBaTh JICUCTBHE CBETa Kak
9KOJIOTHYECKOTO (haKTopa.

CpaBHuBaTh  JICMCTBHE  pa3HBIX
Y4acTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHU3MBl.

BEISBISTE 0COOCHHOCTH CTPOCHUS U
JKU3ZHEJEATEIIbHOCTH PACTEHU Pa3HBIX
9KOJIOTHYECKUX TPYII IO OTHOIICHUIO K
CBeTy (CBETOIIOOMBHIE, TEHETIOOUBBIE,
TEHEBBIHOCIIUBEIC).

IIpuBOaUTE IpUMEPHI PACTEHUI Pa3HBIX
HKOJIOTMUYECKUX TPYIII MO OTHOLIECHUIO K
CBETY.

BhISBISTE 0COOEHHOCTH CTPOCHHUS U
JKUZHEJEATEIIbHOCTH KUBOTHBIX PA3HBIX
9KOJIOTHYECKUX TPYIII IO OTHOIICHHIO K
CBeTy (IHEBHBIE, CyMEPEUHbIE, HOUHEIE).
[TpuBOIUTE MPUMEPHI JKUBOTHBIX

Pa3HBIX YKOJIOTHYECKUX TPYIII 110
OTHOIICHHIO K CBETY.

O00cHOBBIBAaTH 3HaUEHHE POTONEPHOIN3MA B
JKU3HU OPTaHU3MOBH JISI IPAKTUKU
CEJIbCKOTO

X035IMCTBA
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AbGuotuyeckue 1 Temneparypa Kak 3KOJIOTHYECKUN PackpbIBaTh copepxaHne TEPMUHOB U
(baxTopsI. ¢axrop. JlelicTBUE TeMIIepaTypsl HOHTHUN: TeMIleparypa,
Temnepatypa kak Ha opranu3Mmsl. [lolikunorepmHble u MOMKUIOTEPMHBIE (XOJIOJHOKPOBHEIE),
HKOJIOTMYECKUI rOMONOTEPMHBIE OPTaHU3MBI. rOMOMOTEPMHBIE (TEIIIOKPOBHBIC) OPraHU3MBI,
dakrop OBpPUTEPMHBIE U CTEHOTEPMHBIE aHaOuo3, IBPUTEPMHBIE OPTraHU3MBI,
OpraHU3MBI. CTEHOTEPMHbBIEC OPTAHU3MBbI, TEPMOPET YIISIHS.
JdemoHcTpauuu XapakTepu3oBaTh JCCTBUE
Tabnuibl 1 cxembl: «TenIoKpoBHBIC TeMIIEpATypsl Ha OPraHU3MBL.
YKUBOTHBIEY, «XO0JIOTHOKPOBHbIE BhISBISTE 0COOEHHOCTH CTPOCHHUS U
XKUBOTHBIE». Q00OpyAOBaHue: JKU3HEACATEIbHOCTU MOMKWJIOTEPMHBIX
repOapuu UKOJUICKIIUN (XOJOHOKPOBHBIX) M TOMOMOTEPMHBIX
TEIUIOIOOUBBIX, (TETIOKPOBHBIX ) JKUBOTHBIX.
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX [IpuBOIHUTH TIPUMEPBI TOMKUITOTEPMHBIX
pacTeHuii; yyyena NTUI U 3Bepei. (X0JI0THOKPOBHBIX ) U TOMOHOTEPMHBIX
JlaGopaTopHas padora (TETIOKPOBHBIX ) ’KUBOTHBIX.
«BrIsBIEHHE IPUCIIOCOOIEHHI OPraHU3MOB K | BBIABIATE 0COOEHHOCTH CTPOCHUS U
BIIMSIHUIO TEMIIEPATYPHI» JKU3HEACSTETLHOCTH TEIJIOMIO0UBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHui.
[TpuBOIUTH IPUMEPHI TETLTONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYHUBBIX
pacTeHui.
[IpuBOAUTE MPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 AluoTnyeckue BraxxHOCTB KaK SKOJIOTHYCCKUI PackpriBath conepkanue TEPMUHOB U
dakTopsl. BnaxxHocThKak (dakTop. [Ipucrnocobenus pacCTeHUIK HOHATUI: BJIAKHOCTb, THAPO(PUTEI,
IKOJIOTHYECKUH (HaKTO MOIJIEP>KaHUI0 BOJHOTO OanaHca. TUrpo(uThI, ME30GUTHI, KCEPOPUTHI,

Knaccmbmcaunﬁ paCTeHHﬁHO KUBOTHBIC: BOAHBIC, IIOJTYBOOHBIC,
OTHOILIEHUIO K BOJIE. Ha3CMHBIC.
HpI/ICHOCOGJIeHI/IH YJKUBOTHBIX XapaKTepmoBaTb I[CflCTBI/IC BJIaXKHOCTHUKAK
K U3BMEHEHHUIO BOJHOTO PEKUMA. 5KOJIOTMYECKOro (akropa.
JleMOHCTPALHH BEISBISTE 0COOCHHOCTH CTPOCHHUS U
Tabauie! ¥ cxeMbl: «DU3NOIIOTNYECKHUE KUSHENCATCIIPHOCTH  paCTCHUN pa3HbIX
AAITAIIHH JKHBOTHBIX. JKOJIOTMYECKUX TPYIIl 110 OTHOLICHHUIO K
OO6opynoBanme: repbapuu pacTeHHH, BOAg. .
OTHOCSIIHXCA K THrpodHTaM [IpuBOIUTH MPUMEPHI PACTEHUN PA3HBIX
b
KcepoduTaM, ME30hHUTAM, KOMHATHBIE AKOJIOTMYECKUX TPYIIIT IO OTHOUIEHUIO K
pacTeHus JaHHBIX IPYIIIL. BOZC.
JlaGopaTopmas pa6ota BrISBIATE aHATOMHYECKHE U
. (U3HOIOTHYECKHUE TPUCTIOCOOICHHS

«AHATOMHYECKHE OCOOEHHOCTH PACTCHHI

JKUBOTHBIX K U3BMEHEHHUIO BOJIHOT'O
13 Pa3HBIX MECT OOUTAHHMSI

pexuma.

[IpuBoaMTE IPpUMEPHI BOJHBIX,

MOJIYBOJHBIX M HA3EMHBIX )KUBOTHBIX

7.5 | Cpensl oOuTanus Cpenpl 06UTaHNs OPraHU3MOB: BOAHAS, PackpsIBaTh copeprkaHue TEpMUHA
OpraHu3MoOB Ha3eMHO-BO3/yIlIHAs, IOYBEHHAs, TIIyOUHHAs | «cpeaa OOUTaHus.

MO/INOYBEHHAsI, BHYTPUOPTraHU3MEHHasI.
®U3NKO- XUMUYECKHE OCOOEHHOCTH CPef
0oOUTaHUS OPraHU3MOB.

XapakTepu3oBaTb 0COOEHHOCTH BOJIHOM,
Ha3eMHO-BO3YIITHOM, TOYBEHHOM, TITyOMHHO
MOJAIIOYBEHHOW UBHYTPUOPTraHU3MEHHOU Cpex
oburtanus.
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[IpucnocobaeHns opraHu3MoB K )KU3HUB
pa3HbIX cpenax.

JdemoHcTpauuu

Tabnuuet u cxembl: «Cpeabl 0OUTaHUS
OpPTraHU3MOBY.

Oo0opynoBaHue: KOJUICKIIUU
KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX
cpenax

CpaBHHBaTh (YU3UKO-XUMHYECKUE
YCIIOBUS Pa3HBIX Cpell OOUTaHMUS.
BBIABIIATH 4epTHI MPUCTTOCOOTICHHOCTH
OpraHu3MOB K OOUTaHUIO B BOJHOM,
Ha3€MHO-BO3/yIIIHOM, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOU cpe/iax OOUTaHMUS.
[IpuBOAUTE MPUMEPHI OPTaHU3MOB,
00HTarOIINX B Pa3HBIX CpeIax

7.6 | buonornueckue buonorunueckue purmel. Buemnue u PackpeiBaTh conep:kaHue NOHATHSA
PUTMBI BHYTPCHHUC PUTMBI. CyTOIIHbIe nu «OMOJIOTUYECKHUE PUTMBD».

TFOANYHBIC PUTMBL. XapakTepu30BaTh OCOOCHHOCTH
[TpucrocobIeHHOCTh OPTaHU3MOB K BHCILIHMX, BHYTPEHHUX, CyTOYHBIX U
CE30HHBIM M3MEHCHUSIM YCIIOBHI TOJIMYHBIX OMOJIOTMUYECKUX PUTMOB.
KU3HH. [IpuBOAUTE TPUMEPHI TPOSIBJICHUS
HeMoHCcTpanu OMOJIOrMYECKUX PUTMOB Y Pa3HBIX
Tabmuipl 1 cxembl: «bHOTOrHYECKUE OpraHM3MOB.
PUTMBD. BbisBASATE  4epTHl  MPUCHOCOOJIEHHOCTH
O0opynoBanme: repOapuu 1 OpraHM3MOB K CE30HHBIM HM3MEHEHUSIM
KOJUIEKIIUHM PACTEHUH U KUBOTHBIX, YCIIOBUH KU3HHU.
oOjasiarolux yepTaMu OnucelBaTh CE30HHBIE SBICHUS B JKU3HU
MIPUCIIOCOOIEHHOCTH K CE30HHBIM OpPraHU3MOB, PaCIPOCTPaHEHHBIX
V3MEHEHHUSAM YCIOBUH JKU3HU B CBOEH MECTHOCTH

7.7 | XKuzHeHnHble popMbl XKuznennble (hOpMbI OPraHU3MOB. PackpsIBaTh copepkaHnue NOHATUSA

OpTraHnu3MOB

[TonsaTtue o xxu3HeHHOH popme.
XKuznennblie HopMbl pacTEHUIA:
NIepeBbsl, KYCTApHUKH, KYCTapHUYKH,

OKU3HCHHAaA (I)opMa OpTraHu3May.
BoISBIATE 0COOCHHOCTH CTPOCHUSA U
KHU3HCACATCIIbHOCTH paCTeHI/Iﬁ Pa3HbIX
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MHOTOJIETHUE TPABbl, OHOJIETHUE TPABBI.
KuzneHnnble HOPMBI JKUBOTHBIX:
THAPOOMOHTHI, TEOOMOHTHI, AOPOOHUOHTHI.
OcobeHHocTu CcTpoeHust HoOpa3a KU3HU.
JdemoHcTpauuu

Tabmuubl  u  cxembl: <«Ku3HEHHbIE
dbopmbl  pacteHmit»y, <«Ku3HCHHBIC
(OpMBI )KUBOTHBIX .

Oo6opynoBanue: repbapuu u
KOJUICKIIMM PACTEHUH H IKWUBOTHBIX
Pa3ITUYHBIX KU3HEHHBIX (hopM

’KM3HEHHBIX (HOpM.

[TpuBOAUTE MPUMEPHI paCTEHUI pa3HBIX
KU3HEHHBIX (POPM.

BBISIBIIATE OCOOCHHOCTH CTPOCHUS U
’KU3HEACATEIILHOCTH KMBOTHBIX PAa3HBIX
’KM3HEHHBIX (opM.

[TpuBOAUTE TPUMEPHI )KUBOTHBIX
pa3HBIX KU3HEHHBIX (opM

7.8

buoTtnueckue pakropbl

buotnueckue dakropsr. Buabt
OMOTUYECKUX B3aUMOICHCTBUIL:
KOHKYPEHIIHS, XUIITHUYIECTBO, CHMOHO3H €ro
¢dopwmel. [Tapazutusm,

KooIeparus, MyTyaJn3M,

KOMMEHCaJIn3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue
B3aMMO/ICHCTBUS (TonH4eckue, opudyecKue,
(habpuueckue). 3HaUCHUEONOTHIECKUX
B3aUMOJCHCTBUH Il CYyLIECTBOBAHUSA
OpraHu3MOB B cpejie ooutanus. [Ipunmmn
KOHKYPEHTHOT'O UCKIIFOUEHHSI.
JdemMoHcTpanuu

Tabnuibl ¥ cXeMbl: «IKOCUCTEMA

PackpsIBaTh conep:xaHue TEPMUHOB U
MOHATHI: KOHKYPEHLUS, XUIIIHUYECTBO,
[Iapa3uTHU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HeTpopHUUeCcKHe
B3aUMOJICHCTBUS.

XapakTepu30BaTh BU/IbI OMOTHYECKUX
B3aUMO/JICHCTBUN.

OOBACHATDH CYIIHOCTh KOHKYPEHIIUH,
XUIIHUYECTBA, Iapa3UTU3Ma, MyTyaJIN3Ma,
KOMMEHCAJIU3Ma.

IIpuBOAUTE IPUMEPHI OPraHU3MOB,
YUYaCTBYIOUIMX B OMOTHYECKUX
B3aUMOJICVCTBUSX PA3HBIX TUIIOB.
OueHnBaTh 3HaYeHHE OMOTHYECKUX
B3aUMOJICVCTBUH IS CYIIIECTBOBAHMS
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IIMPOKOJIUCTBEHHOTO JIECay,
«DKocHCcTeMa XBOMHOrO JIiecay,
«enu nuTtaHusy, «XHUITHAYECTBOY,
«[Tapazutuzm», «KOHKypeHIUS»,
«CumMbmno3sy, «KoMMeHcaIu3My.
OobopynoBanue: KOJUICKIIUH
JKUBOTHBIX, YYaCTBYIOIINX

B PA3JIMYHBIX OMOTHYECKUX

OpraHU3MOB B CpeJie OOUTaHHMS.
OO00CHOBBIBATH JICHCTBUE MIPUHITUTIA
KOHKYPEHTHOTO UCKITFOUEHUS

B3aUMOJICHCTBUAX
Wroro vacos no reme 9
8 Tema «IK0J1I0THs BUAOB M MOMYJISIIIHIT»
8.1 | Dxonoruueckue 3 DKOJIOTUYECKHE XapaKTEPUCTUKU PackpeiBaTh conep:kaHue IOHATHS
XapaKTepUCTUKU nomynsauuy. [lomynsauus kak OHONOrUYeCKas | «IOIyJIALHs».
HOITYJISITIH cucrema. Poitb HEOTHOPOAHOCTH Cpebl, OLCHUBATD 3HAYCHUE HEOJHOPOLHOCTH

(bu3nIecKuX0apbepoB U OCOOECHHOCTEH
OHMOJIOTHH BUIOB B ((OPMHUPOBAHHH
MPOCTPAHCTBEHHOW CTPYKTYPhI MOMYJISIIIHA.
OcHOBHBIE TIOKa3aTeIIN TMOMYJISIIHN:
YHCIIEHHOCTb, TNIOTHOCTh,BO3pACTHAS U
TIOJIOBAst CTPYKTYpPa, POKIAEMOCTb, IPUPOCT,
TEMII pOCTa, CMEPTHOCTH, MUTPALIUSL.
JdemMoHcTpanuu

Tabmuibl ¥ cXeMbl: «DKOJIOTHIECKUE
XapaKTePUCTUKH TIOYIISIIHN,
«[IpocTpaHcTBeHHAs CTPYKTYypa

cpenpl, pusnueckux 6apbepoB U
0CO00EHHOCTEN OMOJIOTHHA BUIOB

B (JOPMUPOBAHUU POCTPAHCTBEHHOMN
CTPYKTYPBI OMYJISILIUAHA.

[IpuBOAUTE IPUMEPHI NOMYIALUN PA3HBIX
BUJIOB PACT€HUH U )KUBOTHBIX.
XapakTepru3oBaTb OCHOBHBIE
HKOJIOTHYECKHUE ITOKa3aTeNn
MOMYJISILIMK: YUCIIEHHOCTD, IJIOTHOCTD,
BO3pACTHasl U MOJI0Basi CTPYKTYpa,
POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAITHSL.
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HOITYJIAIUN D, <<B03paCTHBIe MMUpaMH bl
TTOITYJIATUN

8.2 | Dxonoruyeckas DKojorudeckasi CTpyKTypa MOMYJIALHUH. PackpsIBaTh cofepkaHue TEPMUHOB U
CTPYKTypa OneHnka 4YuCIeHHOCTH TOMYJIALUN. MOHSTHN: JUHAMMKA IOIYJIALAH,
HONYJISILIUH. JIuHaMuKa IOMYJISILUAN U €€ peryJIsaLusl. OMOTHYECKHUI TTOTECHIIMAT TTOMYJISIIIHH,
JluHamuKa nonynsuuuu buoTnyeckuii MOTEHIAAT MOIMYJISILIUH. KPHUBBIE BBKMBAHUA, (AKTOPbl CMEPTHOCTH,
e€ peryJsnus MopenupoBaHrue JUHAMUKH TOIYJISLUU. E€MKOCTb CpEIbl.

Kpussle pocta yncieHHOCTH OOBACHATH 3aKOHOMEPHOCTH
nonysssuuu. Kprssie pa3MenieHust 0cooei momysiuuHa
BBDKUBAHHUs. Peryisanus 4uciIeHHOCTH 3aHMMAEMOU TEPPUTOPHUHU.
MOMYJISIUI: pOIb (PaKTOPOB, OnenuBaTh OMOTHYECKUN TOTEHIIUAI
3aBUCALIUX U HE 3aBUCALLUX OT INIOTHOCTH. HOMYJISIIMK pa3HbIX OPraHU3MOB.
Dkosnoruyeckue crpareruuBuios (r- u K- AHanu3upoBaTh KPUBbIE POCTA
CTpaTerum). YHUCJICHHOCTH IOIYJISALUN U KPUBBIC
JdemoHcTpaumnu BbDKUBAHUS.
Tabnuibl W CXEMBI: «CKOpOCTB OO00CHOBEIBATH IPpUYUHBI CACPIKHBAHHA
3aceJIcHUus IIOBEPXHOCTH BeMiin OMOTHYECKOIO noreHuuaaa pocra u NpuirHbL
pa3IMYHbIMM OPraHU3MaAMHU)) BCTIBIIICK POXKITACMOCTH
y OTJEIbHBIX OpraHu3MoB. [lepeuncusats
(bakTOpbl CMEPTHOCTH,PETYIUPYIOIINE
YHUCJICHHOCTD IOIYJIALUI paCTEHUN U
KUBOTHBIX.
OnuceIBaTh 3KOJOTUYECKUE CTPATETUU
BHJIOB
8.3 | Dxomnoruueckas HUIIA [TonsiTHe 00 SKOIOTHMUECKOM HUILIE BUA. PackpslBaTh comepkaHue TEPMHUHOB U

BUJIA

Mectooburanue. MHOTOMepHaAsSMOIETh
JKOJIOTUYECKON HUIIINA

MOHATHUI: DKOJOTMYEcKas HUIla, BUJ,
apeaJ, NHBa3Msl.
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Hx. . XarunHcona. Pa3zmepsl
3KoJornyeckor Humu. llorenumnanbaasmn
peann30BaHHAs HUILIU.

Bua kak cuctema nonynsiuii. Apeasl
BHUJI0B. BU/ibl M UX )KU3HEHHBIE CTPATErHH.
DKOJIOTHYECKHUE

SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALIUi
YKUBOTHBIX. bronornyecknenHBa3zuu
qy>KEPOJIHBIX BUJIOB.

JdeMmoHcTpamun

IMoptper: Jx. M. XaTuuHCOH.
Tabmuuel u  cxeMbl: «Moueiab
3KOJIOTUYECKOW HUIIIN

Jx. Y. Xarunncona». O0opynoBanue:
repOapuu pacTEHUN;KOJIJICKIIUH )KUBOTHBIX.
JlaGoparopHasi pabora
«[IpucnocobneHus ceMsiH pacCTeHUNK
pacceIeHuIo»

XapakTtepru30BaTh MHOTOMEPHYIO

MO/I€JIb KoJIornueckon Huiu Jx. M.
XaT4nmHCOHA.

[IpuBOAMTE IPUMEPHI IKOTOTHUECKUXHHUIILI
Pa3HbIX BUJOB PACTEHUN U

JKUBOTHBIX.

BBIABIATH OTIAMYME 3KOJIOTHUECKOW HUILIN
BUJIA OT ero MecrooOuTanus. [ paduuecku
n300paxkaTb MHOTOMEPHYIO MOJIENb
AKOJIOTMYECKOWMHUIIN ISl PA3HBIX BUJIOB.
BBISBIATE NpUYUHBI pa3Iuyuid

B pazMepax 3KOJOTMYECKON HUIIN

Y Pa3HbIX BUJOB PACTEHUN U )KUBOTHBIX.
AHaNM3UpoBaTh MPUYUHBI U MTOCIEACTBUS
CMEHBI 3KOJIOTUYECKON HUIIU

Wtoro yacos no teme 9

9

Tema «IK0J0TrHus COOOIIECTB. DKOJIOTHUEC

KHe CUCTEMbD»

9.1

Coo0111ecTBO 1
OpPraHu3MOB —
OMOIIEHO3

Coo0biecTBa opranu3MoB. bruoiieHo3 nero
cTpykTypa. CBsi3u MEXy OpraHU3MaMHU B
OHnoIIeHO3E.

JdemMoHcTpanuu

Tabnuiel u cxembl: «CTpyKTypa

PackpwiBaTh conep:kanue TEpPMUHOB U
MOHATUH: OUOIEHO03, OMOTOII.
XapakTepu3oBaTh OMOLIEHO3 U €r0

CTPYKTYpBbI: BUOBYIO,
MPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
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ouoreHo3a», «IKocucreMa
LIMPOKOJIUCTBEHHOTO JIECAY,
«IKocucTeMa XBOMHOIO Jiecay

Ilepeuncnars U NPUBOAUTH IPUMEPHI
CBsI3€d MEXy OpraHu3MamMu
B OHOIIEHO3€

9.2

DkocucremMa

DKOCHUCTEMa KaK OTKPBITasi CHCTEMA
(A.Ix. Tercnn). DyHKIMOHATBHBICOIOKH
OpPraHU3MOB B DKOCHUCTEME: MTPOIYIICHTHI,
KOHCYMEHTHI, peaylieHThl. Tpoduieckue
ypoBHH. Tpodudeckue 1enu u CeTH.
AobunoTnueckue 0JIOKH SKOCHUCTEM.
IIouBBI M UIIBI B PKOCHCTEMAX.
KpyroBopot BemiecTB 1 NOTOK YHEPTHHB
YKOCHCTEME.

Jdemouncrpamun [loptpersl: B.

H. Cykaués,A. Jlx. Tencau.

Tabnuie! v cxembl: «DyHKIUOHATIbHBIE
TPYIMIBl OPTAaHU3MOB B 9KOCHCTEME,
«KpyroBopoT BelecTB B 9KOCUCTEME,
«Ilernn muTanus (MacTOMIIIHAS,
JETPUTHAS)».

O0opynoBanme: repbapuu pacTeHUIA;
KOJUIEKIIMM HACEKOMBIX; Uydesia MTHIl U
3BEpen

PackpeiBaTh coaep)kaHUE TEPMUHOB U
MOHSITUI: SKOCUCTEMA, IIPOAYLIEHTBI,
KOHCYMEHTBI,  PEIYLEHTbl, Tpoduueckue
YpOBHHU, Tpodudeckue (MUIIEBbIC) LEMU H
CeTH.

Ha3zbIBaTh CTpYKTYpHBIE KOMIIOHEHTHI
HKOCUCTEMBI.

XapakTepu3oBath QYHKIUU U

IIPUBOJIUTH IPUMEPHI OPraHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOIINXCS
3HAaHUU O pacTeHUsX, rpudax,

OaKkTepusx U )KUBOTHBIX. OMUCKHIBATD
KpyroBOPOT BELIECTB UIIOTOK SHEPTUU B
HKOCHCTEME.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHUYECKOM KPYyTrOBOPOTE

BELIECTB U [TOTOKE YHEPTUU.

[TpuBOIUTE IPUMEPHI OPraHU3MOB,
3aHUMAIOIUX pa3Hble YPOBHU
TPOUUECKUX MUPAMUI.

CocTaBiATh CXEMBI IIEPEHOCA BEILIECTBAU
HHEPIuu B 3KocucTeMax (Lenu

TIATAHUS).
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CpaBHI/IBaTB HaCT6I/IH_IHBIe " ICTPUTHBIC
OCIIHU ITMTAaHU A

9.3 | Dxonoruyeckue OCHOBHBIE [T0Ka3aTEIN SKOCUCTEMBI. PackpsIBath conepxxaHue TEPMUHOB U
[IAPAMUBI buomacca u npoxykuus. MOHTHI: MPOTyKIHs, Onomacca,
DKOJIOTMYECKHE TUPAMU/IbI YUCEN, JKOJIOTUYECKas TUPAMUAA.
OHOMAacCChl U DHEPIUH. XapakTepu3oBaTh IIpaBUia
I[eMOHCTpaIIHH 9KOJIOTMYCECKUX IMUpaMu Yucell,
Tabmuipl W cxeMmbl:  «IKOJIOTHYECKast OMOMAacChl U SHEPTHUH.
nupamMyuga  49HCel», «OKkonoruyeckas OOBACHATH TPUYMHBI PA3ITUUUNB
nupamuia GuoMacchl», MIPOJIYKTUBHOCTH Y Pa3HbIX
«DKoJIoTHYeCcKask MUPaMUIa SHEPTUN» DKOCHCTEM.
[IpuBomuTe  mpUMEPBI  IPAKTHYECKOIO
IIPUMEHEHUsT  IIPaBUJ  JKOJOTMYECKHUX
MAPAMUL.
CpaBHuBaTh OMOMacCy U MPOIYKIIHIO
HKOCHCTEM CyIIX U MHUpOBOro OKeaHa
9.4 | UsmeneHus Junamuxa skocucmem. PackpriBath copepxkaHre TEPMUHOB U
co00111eCTB — Kamacmpodghuueckue nepecmpotiku. MTOHATUI: CYKLECCHS, KIMMAKCHOE
CYKIIECCUU Dnykmyayuu. HannpaBneHHbIe CO001IEeCTBO, CYKIIECCUOHHBIN PSII.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. llepBudnbie 1 BTOpUYHBIE
CYKLIECCHH U X IPUYHHBI.
AHTpOIIOTreHHbIE BO3/IEHCTBUsHA
cykueccuu. KinmakcHoe
coob1ecTBo. buopasHoobpazue u
MOJTHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIECTB.

XapakTepru30BaTh CyKIECCUU: IEPBUYHBIE U
BTOPUYHbIE, IPUBOJIUTHUX TPUMEPHI U
Ha3bIBATh HpI/I‘-II/IHI)I CMCHBI COO6HI€CTB.
CpaBHMBaTh BPEMEHHBIE U KOPEHHbIE
OMOreoleH03bl Ha KOHKPETHBIX NPUMEpPax
CBOEI MECTHOCTH.

MopenupoBaTh pe3yabTaThl IIpoliecca
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JdemoHcTpaumuu

Tabnuibl u cxembl: «O0pa3oBaHue
0omotay, «[lepBudHas cykieccus,
«BoccranoBiieHue jeca rnocie noxapar»

CMEHBI OMOT€OIIEHO30B I10/]] BIMSHUEM
aHTPOTIOTEHHOTO (haKTOpa

9.5 | [Ipuponusie [Ipupoansie 3K0cUCTEMBI. DKocucmemsl 03¢p | PackpbiBaTh cofepxkaHue TEPMUHOB U
HKOCHCTEMBI u pex. IxocucmembiMopeli U OKeaHos. MOHATHUI: PUTOIUIAHKTOH, 300IIAHKTOH,
Oxocucmemvl myHop,necos, cmeneti, SAPYCHOCTb.
Ny CMblHb. XapakTepu3oBaTh IPUPOHBIE
JeMoHcTpanumn HKOCHCTEMBI, UX OCHOBHbBIE
Talauie! ¥ cxembl: «IKocucTeMa KOMIIOHEHTHI (Ha IIpUMEpe 03epa, XBOIHOIO U
HIMPOKOJIMCTBEHHOTO JIeCa, IMPOKOIMCTBEHHOTO Jieca). O0BIICHATh
«IKocucTEeMa XBOMHOTO JIeCcay, MIPUYMHBI Pa3IMYHON OMOMAacChl MPOIYIICHTOB
«DJKocucTeMa o3epay. 1
OO0opynoBanme: akBapuyM Kak MOJIEJIb KOHCYMCHTOB B IIPUPOIHBIX
3 KOCHCTEMEL HKOCHCTEMAX.
IKCKYPCHst «IKCKYPCHS. B TUITHUHbIH CocTaBiaTh MacTOUIIHBIC U AETPUTHBICIICITU
6HOreoLeH03 (B 1yOpaBy, GepesHsK, elbHuK, | TATAHHA IPHPOIHBIX SKOCHCTEM. [IpuBonuTh
Ha CYXONOMBHBIN WIH MONMEHHBIH JIyT, MIPUMEPBI OPTaHU3MOB, BXOSIINX B COCTaB
03epo, 60I0TO)» (UTOTUTAHKTOHA, 300IIAHKTOHA, OEHTOCA.
OOOCHOBBIBATH POJIb IPYCHOCTUB
KU3HU HA3€MHBIX 3KOCHCTEM.
CpaBHHBaTh OMOMACCY U IPOAYKIIUIO
BOJHBIX U HA3€MHBIX 9KOCHUCTEM
9.6 | AHTpomOreHHbIe AHTpPOIIOT€HHBIE IKOCUCTEMBI. PackpriBaTh coznepskaHne TEpPMUHOB U
AKOCHCTEMBI Arposkocuctema. ArpoieHos. Paznuuus MOHATHI: arpO’KOCUCTEMA, arpOLIEHO3,
(arposkocucTeMBI) MEX/1y aHTPOIIOTEHHBIMU U MOHOKYJBTYpA.
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IPUPOJHBIMHU SKOCUCTEMAMHU.
JdemoHcTpauuu

TaOnuiiel U cxembl: «ATPOLIEHO3»,
«KpyroBopoT BeliecTB ¥ IOTOK
SHEPTUU B arpoLEHO3E.
OobopynoBanue: repoapun
KYJIBTYPHBIX M JUKOPACTYIIHX
pacTeHui.

IKCKypeus «IKCKypeus

B arpo3KocCUcTEMY (Ha I0JIe UIINB
TEIUIMYHOE XO35I1CTBO)»

XapakTepu30BaTh OCHOBHBIE

KOMIIOHEHTHI arposkocucreMsl. [IpuBonnuts
npumMepsl arposkocucteM. COCTaBIIATh LENH
NUTaHus arpolieHo3a.0O60CHOBHIBATh
IIPUYMHBI HU3KOM yCTONYUBOCTH
arpodKOCUCTEM.

CpaBHUBATh arpO’KOCUCTEMBI U
IIPUPOHBIE SKOCUCTEMBI.
XapakTepHu30BaTh POJb YEJIOBEKA

B COXPaHEHUH yCTONYUBOCTH
arpodKOCUCTEM

9.7

YpO03KOCUCTEMBI.
DKOMOHHUTOPUHT

Yp603KOCUCTEMBL. OcHOBHbIE
KOMIIOHEHTBI ypOO3KOCUCTEM.
I'oponckas dnopa u payna.
CunaHTponu3anus ropoAcKoi (ayHsl.
buonornueckoe n X035UCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U

ypOosKOCHCTEM.

3aKOHOMEPHOCTH (hopMHUPOBAHHUS
OCHOBHBIX B3aMMOJEHUCTBUI
OpPTaHU3MOB B YKOCHCTEMaX.

Ponb xackaonozo s¢hghexma u 6udos-
90uhuxamopos (K1o4esvlx ud0s)

8 QYHKYUOHUPOBANHUU IKOCUCTIEM.
[lepeHoc 3HEprum U BEIIECTB MEXTY
CMEKHBIMHU SKOCHCTEMaMH.

Y CTONYMBOCTH OPraHNU3MOB,

PackpsiBath copepxkanrue TEPMUHOB U
MOHSATHI: ypOOo3KOCHCTEMA,
CHHAHTPONM3AIHS, TOpoCKas ¢iiopa,
ropojickas ayHa, JKOMOHUTOPHUHT.
XapakTepru3oBaTb OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OmnuceiBaTh OMOJIOTUYECKOE U
XO35IICTBEHHOE 3HAYECHUE
ypOO3KOCHUCTEM.

[IpuBOAUTE MPUMEpPHI U OIICHUBATH
COCTOsIHUE YPOOIKOCHCTEM CBOEH
MECTHOCTH.

BBISBISTE 0COOEHHOCTH TOPOACKON
¢0psl U QayHBI.

CpaBHuBaTh YpOOIKOCUCTEMBI U
MIPUPOTHBIE YKOCHCTEMBI
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MOMYJISIIIUI U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIOI€HHbIX
BO3/ICUCTBHUIA.

Mexanuzmwl 6030eticmaust 3a2psA3HeHUl
PA3HLIX MUNOG HA CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U
9IKOCUCEMHOM YPOBHSX, OCHOBbL
9KONI02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 B030€LCNBUSL.
Merononorvus MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOMOTEHHBIX
9KOCHUCTEM.

JdeMmoHcTpamun

Tabauiet u cxembl: «IIpumepsl
ypOOIKOCUCTEM.

IIpakTHyeckas padora

«3yueHue u onucaHue
ypOOIKOCUCTEMBIY.

JlabopaTopHasi padora

«M3ydenue pa3sHOOOpa3ust MEIKHX
MMOYBEHHBIX YWICHUCTOHOTHX B Pa3HBIX
9KOCHCTEMAX»

HNToro uyacoB o teme

12
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10

Tema «buocdepa — riodajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypan
cocraB Ouochepsl

2

buocdepa — obmennanerapaas 000I09Ka
3emutd, re CyleCcTBYeT WIUCYIIECTBOBAJIA
JKWU3Hb. PazBuTune npeacraBieHui o

ouocdepe B Tpynax . 3tocca. Yuernne B.1.

Bepnanckoro o 6mocdepe. Ob6aactu
ouocdeps u e€ coctas. JKuBoe BEmIeCTBO
ouocdepsl nero GyHKIHUH.
JdemMoHcTpanuu

[Hoptpetsl: B. . Bepnanackuii,?d.

31occ.

Tabnuiet u cxembl: «I"eocdepsr 3eminy,
«DYHKITUY )KUBOTO BEIIECTBA»

PackpsiBaTh conep)kaHie TEPMUHOB U
MOHSTHIA: Orocepa, )KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, ONOKOCHOE BEIIECTBO,
OMOTeHHOE BEIECTBO.

[TpuBOaUTE GOPMYTHMPOBKH OCHOBHBIX
nosioxxeHui yuenus B. 1. Bepranckoroo
ounocdepe.

Xapaktepu3oBath obmactu Ouocheps! nux
COCTaB, Ha3bIBaTh 00JACTH PACTIPOCTPAHEHHUS
YKUBOT'O BEII[ECTBA

B 000J10YKaX 3eMJIH U BBISBIISATD

MPUYHHBI €70 Pa3TUIHOTO
pacnpezeneHus.

[Tepeuncasite GyHKIIUU )KUBOTO

BelecTBa omocdepsl (razopas,
OKHCITUTEITbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTPALMOHHAs!, OMOXHUMUYECKas).
[TpuBOIUTH IPUMEPHI TPEOOPA3YIOIIETO
BO3/ICHCTBUS JKUBOT'O BElIECTBA HAa Orocdepy.
AHaIM3UPOBATH U OIICHUBATH
OMO0JIOTNYECKyI0 HH(POPMALIHIO0
rJ100aJIbHBIX 3KOJIOTHUECKUX

npobaemax 6uocdepsl, MOIydaeMyro

U3 pa3HBIX HCTOYHHUKOB.

137




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

OuenuBars Bk B. U. Bepnazackoro,
9. 310cca B CO3JJaHUE YUEHUSIO
ouochepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBaHUS
ounochepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ouocdepsl. OcobeHHOCTH OMOChEphIKaK
r7100aIbHOM SKOCHCTEMBI.

JluHamuueckoe paBHOBECHE

B Omocdepe. KpyroBopoTel Bemects u
OMoreoXMMHYECKHe  LUKIBI  (yraepoza,
azora). PutmMuuHOCTH sIBICHUM

B Omocdepe.

JdeMoHcTpamun

Tabauis! u cxembl: «I'eocdepsl

3emnuy, «DyHKIUN KHUBOTO

BEIIECTBAY,

«KpyroBopoT azoTa B mpupoae»,
«KpyroBopot yriepoja B mpupoe»,
«KpyroBopoT Kuciopozaa B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbIBaTh cofiepkaHne TEPMUHOB U
MOHATHUI: TII00aIbHAS YKOCUCTEMA,
JMHAMUYECKOE paBHOBECHE,
KPYrOBOPOTHI BEUIECTB,
OMOTeOXUMHYECKUE UK.
XapakTepu30BaTh 0COOCHHOCTH
ounocdepbl Kak riao0aabHOM
HKOCHUCTEMBI.

Omnpenenarts GyHKIHIO OHochepsiB
oOecrie4eHny OMOreHHOTr0
KPYroBOpOTa BEIIECTB HA IJIAHETE.
XapakTepHu30BaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEPOJIa, a30Ta.
CpaBHUBaTh 0COOEHHOCTH KPYrOBOpOTa
Pa3INYHBIX BEIIECTB.

OneHuBaTh 3Ha4€HUE KPYTrOBOPOTA
BEIIECTB IS CYIIECTBOBAHUS KU3HUHA
3emute.

OOBACHATH POJb OPTaHU3MOB

B OMOJIOTMYECKOM KPYrOBOpOTE
BEIIECTB.

BhISBASTE TUHAMUYECKOE paBHOBECHE
ouochepsl.
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[TpuBOIUTE MpUMEPHI PUTMUYHOCTH
SIBJICHHH B Onocdepe
10.3 | BonanbHOCTH OHOCGhEPHI. 2 3onanbHOCTH Ouochepsl. [lonsTHEO PackpbIBaTh cofiepkaHne TEPMUHOB U

OCHOBHBICOMOMBI CYIIIH. 6urome. OCHOBHbIE OMOMBI CYIIIN: MOHSATHI: OMOMBI, TYH/Ipa, XBOIHBIE Jeca,

YeroiunBocTh TYHJIpa, XBOMHBIE JIECA, CMEIIAHHBIC U CMEILIaHHBIE JIeca,

ouochepsl HIMPOKOJIUCTBEHHBIE Jieca, CTEMH, CABaHHBI, IIMPOKOJINCTBEHHBIE JIeca, CTeNH, CABaHHBI,
IIyCTBIHU, TPOIIMYECKHE JIECA,BBICOKOTOPBSI. IIyCTBIHU, TPOIIUYECKHE JIECA,BBICOKOTOPbSI.
Kimmmar, pacTuTenbHbIA U )KUBOTHBIN MUD [Toka3piBaTh Ha KapTe U
OMOMOB CYIIIH. XapaKkTepu30BaTh OCHOBHbBIEC OMOMBI
Ctpykrypa u GyHKIIUS KUBBIX CUCTEM, CYIIIH.
OLIEHKa UX PECYpCHOIr0 MOTEHIMaIa U CpaBHUBaTh OCOOEHHOCTH KJIMMATa,MI0YB,
onochepHbIX QYHKIIUN. PACTUTENBHOTO U )KUBOTHOT'O MHUpPa
JdemoHcTpaumnu pa3HBIX OMOMOB CYIITH 3EMIIH.
Tabnuue! u cxembl: «OCHOBHBIE OMOMBI BBISIBIIAT IPUYUHBI 30HAILHOCTUB
cyumy, «Knumarndyeckue mosica 3emMian, ouocdepe
«Tynnpa», «Taiiray,
«CMeIIaHHbBIN Jecy,
«IIIupokonucTBeHHbIN Jec», «CTenby,
«CaBanHay, «IlycTbIH Y,
«Tpomnuueckuii ec».
O0opynoBanue: repbapuu pacTeHUI pa3HbIX
OMOMOB; KOJIJICKIIUHU KUBOTHBIX

Hroro yacos o teme 6
11 Tema «Hesi0BeK M OKPY:KAKOIIAS Cpelay
11.1 | Bo3zneiictBue 2 DKOJIOTHUECKUE KPUZUCHI U X PackpeiBath conep:kanne TEPMUHOBH

yenoBeKa Ha Guochepy pu4rHbl. Bo3aelicTBue yenoseka NOHATHI: aTMocepa,

Ha 6nocdepy. 3arps3HeHne BO3TYITHON BEIIECTBA-3aTPS3HUTEIH,
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cpeanl. OXpaHa Bo3ayxa. 3arpsisHEHUE
BOAHOM cpenpl. OXpaHa BOIHBIX PECYPCOB.
Pa3pymienue noussl. OXpaHanoOYBEeHHBIX
pecypcoB. M3meHeHue

KJIMMarTa.

JdemMoHcTpauuu

Tabmuibl U cXeMbl: «3arps3HeHUE
aTMocdepsl», «3arpsizHeHue ruaApocheps,
«3arpsi3HeHHE TOYBBDY,

«ITapaukoBbIi 3P hexT»

MAapHUKOBBIN AP PEKT, «030HOBASI IIPAY,
«KHCIOTHBIE TOKIAN», Tuapochepa,
3BTpO(UKALNS BOJTOEMOB,II0YBA, IPO3US
II0YB, IECTULIH/IBI,

9KOJIOTMYECKUM KpU3UC. AHATU3UPOBATH
AHTPOIIOTEHHBIE (PAKTOPHI BO3ACHCTBUS Ha
ounochepy

(poJib yenoBEKa B IPUPOJE) HA PA3HBIX
JTamax pa3BUTHS YEIOBEYECKOTO O0IIeCTBa.
XapakTepu3oBaTh I100aTbHBIC
HKOJIOTMYECKHE TPOOIEMBI;

OCHOBHBIE UCTOYHUKH aTMOC(EPHBIX
3arpsi3HEHUI; SKOJIOTHYECKHE MPOOIEMBbI,
CBsI3aHHbIC

C YBEJIMUYEHUEM TPAHCIIOPTA

B KPYIIHBIX TOPOJIax; 3BTPOPHUKAIUIO
BOJI0EMOB; MOCJIE/ICTBUS 3arPsI3HEHUSABO/L
XMMHUYECKUMHU BELIECTBAMM; BO3/IEHCTBHE
YeJIOBEKA Ha TOYBEHHBIMIIOKPOB.
AprymMeHTHUpoBaTh 3HaUECHHE
HKOJIOTMUYECKUX 3HAHUM B pellIeHnH BOIpoca O
NOAJEPKAHUU YCTONYMBOCTHU

ouocgepsl
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11.2

AHTpOIIOreHHOE
BO3JICHCTBUE

Ha paCTUTEIbHBIN U
JKUBOTHBIN MUD.
Oxpana npupojibt

AHTpPOIOreHHOE BO3/ICIICTBHE

Ha paCTUTEJIbHBIN U dKUBOTHBIA MUD.
OxpaHa pacTUTEIBHOTO U > KUBOTHOTOMHPA.
OcHOBHbIE MPUHLUIIBI OXPaHbl TPUPOJIBIL.
Kpacubie kauru. Ocobo oxpaHsiemMbie
npupoubie Tepputopun(OOIIT).
Boranunueckue cazibl 1 300JI0THUECKUE
MapKHu.

JdemMoHcTpanuu

Tabmuib! 1 cxembl: «Ocobo

OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY.
Oo6opynoBanue: Gpororpaduu
OXPaHSIEMbBIX PACTCHHUI U )KHBOTHBIX
Kpacnoit kauru PO, KpacHoit kauru
peruona

PackpbIBaTh copepxaHne TEPMUHOB U
MOHSITHIA: COKpalleHne OuopasHooopasus,
oXpaHa Npupobl, 0c000 OXpaHIEeMbIe
npupoanslie Teppuropun (OOIIT),
OoTaHMYecKHiica, 300J0rMUYECKUi MapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pacTeHUM U KUBOTHBIX.

[IpuBOAUTE IPUMEPHI IPSAMOTO U
KOCBEHHOT'0 BO3/ICIICTBUS YeJIOBEKaHa
pPaCTUTENIbHBIN U ) KUBOTHBINM MHUP.
XapakTtepu30BaTh IPUHIIMIIBI
«BceMupHoOi1 cTpaTeruu OXpaHbl
IIPUPOIBI».

[TepeuncnaTb 0COOEHHOCTH Pa3IMUHBIX
OOIIT.

[IpuBoaute npumepsr OOIIT,
PacIOJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3pIBaTh Ha MpUMEpPaxX ONAaCHOCTh
COKpaAIlleHUs! OMOJIOTHYECKOTO
pazHo0Opa3zust 3eMIIH.

ITpuBOIMTE IPUMEPBI PEIKUX U
MaJIOYHMCIEHHBIX BUJOB PACTEHUHN U
JKUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernoHoB u KpacHyro kaury PO
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11.3

PammmonansHoe
MPUPOAOIIOIB30BAHUEH
YCTOMYMBOE Pa3BUTHE

OCHOBHBIE TIPUHIIMITBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEYECTBA U IPUPOIBI.
ParnmonanbsHOE IPUPOIOTIONE30BAaHHEH
COXpaHEHHE OMOJIOTHIECKOTO
pa3HooOpa3us 3emin.

O01u11e 3aKOHOMEPHOCTH

rII00ATBHBIX KOJOTHYECKUX
kpu3ucoB. OcobeHHocTn
COBPEMEHHOTO KPHU3HCA U €TI0
BEPOSITHBIC ITOCIIC/ICTBUSI.

PasButue  METONOB  MOHUTOPHHIA
pa3BUTHS  OMACHBIX  TEXHOTCHHBIX
MIPOIIECCOB.

Cucmemuvie ucciedo8aHus nepexooax
pecypcocbepezaiouell u
KOHKYPEeHmMOCHOCOOHOTU dHepeemuKe.
Buonoeuuecrkoe pasnoobpasue u
buopecypcuvl. HayuonanvHule
uHpOpMayUuoHHble cucmembl,
obecneuusarowue 00Cmyn

K qubopMauuu 10 COCMOAHUIO OMOEIbHBLX

8U006 u sKocucmem. OcHoswl

3K0pea6uﬂumaz4uu sKocucmemu cnocobos

O60opbObL

¢ 6UONOBPENHCOCHUAMU.
Pexoncmpykyusi MOpcKux u Ha3eMHbIX
IKOCUCTEM.

PackpeiBaTh cozep:kaHue TEPMUHOB U
MIOHATUI: pallMOHAIIBHOE
IIPUPOIONOJIB30BaHUE, YCTOMUNBOE

pa3BUTHE, IPUPOJHBIE PECYPCHI,
DKOJIOTHYECKUH CIIE],.

XapakTeprus3oBaTh OCHOBHBIE IIPUHIIUIIEI
YCTOMYMBOIO  DPa3BUTUS  YeJOBEYECTBA U
MPUPOIBL.

OnuceiBaTh HCHUCUCPIIACMBIC U NCHCPITIACMbIC
IIPUPOJHBIE PECYPCHI, NOTUEPKUBAs
OTHOCUTCJIbBHOCTb HEUCUCPIIACMOCTHU
IIPUPOJHBIX PECYPCOB; XapaKTEPU30BaATh
MMpOoHCCChIMX BOBHUKHOBCHUA U YCIIOBUA
cpelbl, IPUBOJAIINE K MX (OPMUPOBAHUIO.
PackpeiBath ~ mpoOiieMbl  palMOHAIBLHOTO
IIPUPOJIONOJL30BaHUS U HAXOAUTH IIYTH HUX
pelenns
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JdemoHcTpaumuu
Tabauie! 1 cxeMbl: «Moneiu
YIPABIISIEMOTO MUPAY

HToro yacos 1o Teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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