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Pabouas nporpamma yuebHoro rpeamera «brnosiorus» coctaBiieHa Ha OCHOBAaHUH JICHCTBYIOILIETO
@I'OC COO, DenepanpHoii paboyeld mporpammbl yaeOHOTO npenmeta «buomnorus» ¢ yuérom
Paboueii nporpammel Bociutanust MAOY COIL Nell u sBnsiercs npunoxenuem k OOIT COO
MAOY COLI Nell.

COJEP/KAHUE OBYYEHUA

10 KJACC

Tema 1. Buosiorusi kKak Hayka

CoBpemMeHnHast OMOJIOTUSI — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHs OHOJIOTHH.
buonornueckue Hayku M u3ydyaeMble UMHU TNpoOiembl. DyHIaMEHTaIbHbIE, TPUKIAIHbIE U
MTOMCKOBBIE HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HaueHue O6uosoruu B (HOPMUPOBAHHHU COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouonorueid. 3HadeHHE OHOJIOTUU B MPAKTUYECKOM
NESITEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SIMCTBE, MPOMBILIUIEHHOCTH, OXpaHe
MIPUPOIBI.

JlemMoHCTpanmu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnedr, XK.b. Jlamapk, Y. [lapsun, V.
l'apreii, I'. Menaens, B.1. Bepuanckui, W.II. IlaBnoB, WU.N. Meunukos, H.W. BaBumos,
H.B. Tumodeer-Pecosckuii, JIx. Yorcon, ®. Kpuk, /[.K. bemnses.

Tabmuis! 1 cxeMbl: «CBs3b OMOJIOTHH C JPYTUMH HayKaMu», «Crucrtema OMOJ0rH4ecKux

HayK».

Tema 2. /KuBble cucTeMbl M X H3yYeHHUE

JKuBble cucTembl Kak mpeaMeT uzydeHus Ononorun. CBoCTBa )KUBBIX CUCTEM: €JMHCTBO
XMMHUYECKOTO COCTaBa, AMCKPETHOCTb W IIEJIOCTHOCTb, CIOXKHOCTb U YMOPSIIOYEHHOCTD
CTPYKTYpBl, OTKPBITOCTb, CaMOOPraHU3allMs, CaMOBOCIPOU3BEACHUE, Pa3IpPakUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHU OpraHu3ali KUBBIX CHCTEM: MOJICKYJIAPHBIM, KIETOYHBIA, TKAHEBBIH,
OpraHU3MEHHBINA,  MOMYJIALKUOHHO-BUIOBOM,  SKOCUCTEMHBIH  (OMOreOLIEHOTUYECKUHN),
ouocepusiit. [Ipouecchl, TPOUCXOIAIINE B )KUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH KUBOTO.
Kuznb kak popMma cymecTBoBaHus MaTepun. Hayku, nsydaroniye K1UBble CUCTEMbI HA pa3HbIX
YPOBHSX OpraHU3aIUH.

N3ydenue xxuBbix cucreM. MeTtonbl 6uonornueckoi Hayku. HabmroneHue, nuamepenue,
OKCIEPUMEHT, CHUCTeMaTh3alus, MeTaaHanu3. l[loHATHE O 3aBUCUMOW W HE3aBHCUMOM
nepemenHol. [lnanupoBanue skcnepuMenta. [loctanoBka u mpoBepka rumnote3.  Hynesas
runore3a. [lonsTue BBIOOpKM U €€ MOCTOBEPHOCTh. Pa30dpoc B OMOJIOrMYECKHUX AAHHBIX.
OneHka JOCTOBEPHOCTH TOJYYEHHBIX pe3ylnbTaToB. [IpHunHBI HCKaKEHUS pe3yIbTaToOB
sKcriepuMenTa. [loHATHE CTaTUCTUYECKOTO TECTA.

JeMoHcTpamu

Tabmuie! u cxembl: «OCHOBHBIC IPU3HAKY KU3HI», «BHOTOTHYECKHE CUCTEMBI»,
«CBolicTBa JXKMBOM MaTepum», «YPOBHU OpraHu3allu >KUBOM mpupoab», «CTpoeHue
KUBOTHOUN KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUS KUBOU MTPUPOIBI».

O6opynoBanue: 1a00paTopHOE 000PYIOBAHUE AJIS IPOBEICHUS HAOIIOICHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.
[IpakTuueckas pabota




«Hcnonp30BaHue Pa3JINYHBIX MCTOAOB IPU U3YUCHUHU JKUBBIX CUCTCM».

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-(pYHKIIMOHAIbHAS €MHUIA KUBOTO. VICTOPHS OTKPBITUS KIICTKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. LlIBann, M. [Ineiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOUYHOM TEOpUH.

MeTtoapl MOJIEKYJISIPHOH M KJIETOYHOW OWOJIOTHHM: MHUKPOCKOIHS, XpoMaTtorpadus,
anekTpodopes, METOA MEYEHBIX aTOMOB, JU(QepeHnnaIbHoe NeHTpU(YrupoBaHue,
KYJIbTUBUPOBAHHE KIICTOK. M3yueHue pukcuposanuvix Kiemox. DIEKTPOHHAS MHKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JleMoHCTpanuu

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

Tabmupr  u  cxembl:  «CBETOBOM  MHKPOCKOI, «DNEeKTPOHHBIN
MHKPOCKOID,

«HMcropus pa3BUTHS METOJI0B MUKPOCKOIIMW.
O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKpOTpenapaThbl
PaCTUTCIIBHBIX, ) KUBOTHBIX U 6aKTepI/IaJ'IBHBIX KIJICTOK.

[IpakTnyeckas paboTa
«3yueHne  MeTOJNOB  KJIETOYHOM  Ouosnoruu  (Xpomarorpadus,
anektpodopes, muddepennmnansaoe nenTpudyruposanue, [ILP)».

Tema 4. XuMnueckasi opraHu3anus KJIETKH

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIIbTPaMUKPOIIEMEHTHI. Boaa u €€ posb
KaK pacTBOPHUTEINS, pEareHTa, y4dacTue B CTPYKTYPUPOBAHHUM KIIETKH, TEIJIOPETYISIUU.
MunepasnbHble BellecTBa KJIETKH, WX OHoJiormyeckas poJib. Pojib KaTHOHOB M aHUOHOB B
KJIETKE.

Opranuueckue BenecTna KIeTkd. buonornueckue nommepsl. benku. AMUHOKHACIOTHBIN
coctaB OenkoB. CTpykTyphl O6eakoBOM Moiiekyinbl. [lepBuuHas cTpykrypa Oenka, menTHIHAS
CBs3b. BropuuHas, TpeTuuHas, yeTBepTHUHAsl CTPYKTYphl. [leHarypanusa. CBoiicTBa OelKOB.
Knaccudukanus 6enxoB. buomornueckue GyHkiun 6enkoB. [Ipuonsi.

VYrneBoasl. MoHocaxapubl, AUcCaxapubl, OJIMTOCAaXapuabl U THojucaxapuasl. OOmui
IUIaH CTpOCHHsS M (DU3UKO-XMMHYECKHE CBOWCTBA yrieBoaoB. buonoruueckue QyHKUIUU
YIJIEBOJIOB.

Jlumuaer.  I'mapodunpHO-ruapodoOHBIe  cBoMcTBa.  Kinaccudukamus — IUnmmos.
Tpurmuuepuasl, ¢ochonunuasl, BOCKH, cTepouabl. buonormyeckue (QyHKIUHM JTUIHAOB.
OOmue  cBoiicTBa  OMOJIOTMUECKUX  MeMOpaH — TEKy4eCTh,  CIHOCOOHOCTH K
CaMO03aMbIKaHUIO, MTOJTYIIPOHHUIIAEMOCTb.

Hyxneunossie kucnorsl. IHK u PHK. Ctpoenune HyknenHoBbIX kuciaoT. HykineoTuas.
[Mpunnun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK —

NBOMHas cnupanb. MecTtoHaxoxaeHue U Ouonormueckue ¢ynkuun JIHK. Bugst PHK.
Oyuknuu PHK B kietke.

Crpoenne monekynsl AT®. Makpoapruueckue cBss3u B Mosiekyine AT®. buonornueckne
¢ynkuuu  AT®. BoccTaHoBIEHHBIE TMEPEHOCUMKH, UX (QYHKIUM B KieTke. /[pyzue
nykneozuompugocpamor  (HT®).  CexksenupoBanne JHK. Memoowr  cenomuxku,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas O6uonorusi: Ouoxumudeckue u Onodusnveckue MCCIeIOBaHHs COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYphl OuOMOINIeKYN. Modenuposanue cmpykmypol u @QyHKYui



OuoMonexyn u ux komniekcos. Komnvromephwiil Ouzaiin u opeaHuyecKull cunmes OUOMONEKY U
UX HenpupoOOHbIX AHAL0208.

JemoHncTpamu

[Toprpersr: JI. Ilommnr, Jx. Yorcon, ®. Kpux, M. VYunkunc, P. ®pankinun, O.
Comurep, C._pr?.HHep.

Juarpammsl: «PacrpeneieHrne XuMUYECKUX JIEMEHTOB B HEKUBOU IIPUPOICH,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKMBOW IIPUPOJIEN.

Tabmuuet u  cxembl:  «Ilepuogmueckas Tabmuua  XUMHYECKUX

3JIEMEHTOBY,

«CtpoeHrne MOJEKyIbl BOJbl», «BemiecTBa B cocTtaBe OpraHu3mMoB», «CTpOEHHE MOJIEKYIIbI
oenkay, «CTpyKTypbl OEITKOBOW MOJEKYINb», «CTpoeHHE MOJIEKY YIJIeBOJ0B», «CTpoeHue
MOJIEKYN TUNUA0BY», «HykiennoBbie KUCIOTh, «CTpoeHne MosieKyinbl AT®».

O6opynoBaHue: XuMUYecKast ocyia 1 000py10BaHHeE.

JlabopaTopHas pabora  «OOHapyxeHHe OCIKOB € TIOMOIIBIO
KAueCTBEHHBIX PEAKIIUI».
JlaGopaTopHas pabora «McciemoBanue HYKJIEMHOBBIX KHCJIOT,

BBIZICJICHHBIX U3 KJICTOK Pas3JIMYHbIX OPTaHU3MOBY.

Tema S. Ctpoenue n pyHKIUM KIETKH

TumeI KJIETOK: SyKapuOTHYECKas U Tpokapuotndeckas. CTpyKTYpHO- (PYHKIIMOHAITbHBIE
00pazoBaHUs KIETKH.

Ctpoenne mpokapuoTHUYECKON KieTku. Kieroynas crTeHka OakTepuid W apxem.
Oco0eHHOCTH CTPOCHHUSI TETEPOTPOPHON U aBTOTPO(GHOM MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO32X.

Crpoenue n QyHKIMOHUPOBAHUE DYKApUOTHUYECKOH KieTKHU. [mazmaTtnyeckas memOpaHa
(urazmanemma). CTpykTypa IUIa3MaTHUecKOW MemOpaHbl. TpaHCIOPT BEHIECTB dYepe3
MJIa3MaTHIeCKyl0 MeMOpaHy: maccuBHbIA (nuddysus, odneruy€Hnas nuddysus), aKTHBHBIN
(mepBUYHBIA U BTOPUYHBIA aKTHUBHBIN TpaHcropt). [Toxynporuiaemocts MeMOpanbl. Pabota
HATPUI-KaJIMEeBOr0 Hacoca. ODHJOLMTO3: MUHOLMTO3, (arommro3. Ox3o1uTo3. Kiletounas
crerka. CTpyKTypa ¥ (yHKIHUU KIETOUYHOM CTEHKH pacTeHUi, TpuOoB.

Huromnazma. [uto3omb. [lutockener. [IBukenue mutoriazmbl. OpraHOUIbI KIETKH.
OpnoMeMOpaHHbIe OPraHOU bl KJIETKH: 3Ho01azmatiuueckas cetsb (JI1C), annmapar [Nonbaxwy,
JTU30COMBI, UX CTpoeHHEe U GyHKIUU. B3auMocBs3b

OJIHOMEMOpAHHBIX OpPraHoua0B KieTKu. CTpoeHHe TpaHylISIpHOTO peTukyinyma. Mexanusm
Hanpasnenusi oenrkog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
I'maaxuii (arpaHyisipHbIi ) SHI0TIIa3MaTHYeCKU peTukyiIyM. CekpeTopHas (pyHKIus amnmapara
lompmxu. Moougukayus denrxos 6 annapame Ionvoxcu. Copmupogka benxkos 6 annapame
Tonvoocu. TpaHCIOPT BElIeCTB B KiIeTKe. Bakyoin pacTUTENbHBIX KJIETOK. KIIETOYHBIH COK.

Typrop.

[TosryaBTOHOMHBIE OPraHOMABI KJIETKU: MMTOXOHJPUH, IUIACTHIBL [Ipoucxodxcoenue
mumoxonopuii u naacmuo. Cumbuozenesz (K.C. Mepeckosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMU MHUTOXOHApPUM M miactui. [lepBUuHBIE, BTOPHYHBIE M CJIOXHBIE IUIACTH/BI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JICHKOIMIACTBl BBICIIUX
pacTeHui.

HemembOpannbie opranonasl kinetku CtpoeHue u QyHKIUN HeMeMOpaHHBIX OPraHOU/IOB
kiaetku. PuGocombl. Ilpomescymounvie ¢hunamenmol. MUKpOPUIAMEHTBL. AKmMuHo8bIE
Muxpogunamenmoi. MBIIIEUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbI HEMbIUEUHBIX KIEMOK.



MukpotpyOouku. Kierounsnii nentp. CTpoeHMe W JABWKEHHE J>KTYTHKOB M PECHHYEK.
MuxkpoTtpyOouku nutoruiasmsl. LlenTprons. berku, accoyuuposanuvie ¢ MUKpO@UIamMeHmamu
u Mukpompybouxkamu. Momopnuie 6enxu.

SAnpo. Obonouka sipa, XpOMaTHH, KapuUOTJIa3Ma, SIPHIIIKHA, UX CTPOCHHUE U (DYHKIHH.
SnepHbiii 6enKoBBIi MaTpuKC. [IpocTpaHCTBEHHOE PacIOIOKEHHE XPOMOCOM B HHTEP(PA3HOM
aape. dyxpomamun u cemepoxpomamur. beaku XxpoMaTHHA — TMUCTOHBL. JJunamuka A0epHot
obonouku 8 mumose. A0epubviil mpancnopm.

Knerounsie BritoueHusi. CpaBHMTENbHAs  XapaKTEPUCTHKAa KJIETOK  3yKapuoT
(pacTuTeNbHOM, KUBOTHOM, TPUOHOI).

JlemoHcTpamu

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

Tabmuubl u cxembl: «CTpOCHHE SYKapHOTHUECKOW KIeTKn», «CTpoeHue >KMBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHEe MUTOXOHIPUI», «SIIpoy,
«CTpoeHHe MPOKAPUOTHIECKOUN KICTKIY.

O6opynoBaHue: CBETOBOM MHKPOCKOTL, MHUKpOITpEnapaTsl

pacTUTENbHBIX, KUBOTHBIX KJIETOK, MHUKpOTpenaparbl

OaKTepPHATBHBIX KIETOK.

JlabGopaTtopHast pabota «M3ydeHne CTpOeHHsI KIETOK Pa3IMUHbIX OPTaHU3MOBY.
[IpakTnyeckas pabora «M3yueHne cBOMCTB KJIETOYHOU MEMOpPaHbI».

JlaGopaTopHas pabora «Uccnenosanue [UIa3MOJInA3a u
JETIIa3MOJIH3a B PACTUTEIBHBIX KIIETKAXY.
IIpakTryeckas pabora «M3ydeHHWe IABMIKCHHS UTOIIIa3MBI B

PaCTUTCIIBHBIX KIICTKaX»».

Tema 6. O0MeH BellecTB U NMpeBpalleHe JHEPruM B KJIeTKe

AcCCUMWIALINS U TUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa BEUeCTB:
aBTOTPOQHBIK W TeTepoTpoPHBIA. VYdacTue KUCIOpoJa B OOMEHHBIX IpOIeccax.
DHepreTudeckoe obOecrieueHue KIETKU: TmpeBpamieHne ATD B 0OMEHHBIX IpoIleccax.
depMeHTaTUBHBIN XapaKTep peakiuii KJIETOYHOIO MeTabon3Ma.

depMeHTBI, WX CTpOEHUE, CBOWCTBAa W MexaHusM jedctBus. Kodepmentsl. OTauums
(hepMEeHTOB OT HEOPTraHMUYECKUX KaTalu3aTopoB. belaKku-akTUBaTOphl U OENKU- WHTHOUTOPHI.
3aBHCHUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKIIUI OT Pa3IUYHBIX (PaKTOPOB.

[lepBuuHbBIN CHHTE3 OPraHUYECKUX BeElIeCTB B kieTke. DoTocuHTe3. AHOKCUCEHHbIU U
oxcueenHvlll omocunmesz y obaxmepuil. Ceemocobupaiowjue nuemenmsl U NUSMEHMbL
peaxkyuonHo2o yeumpa. Ponb xmoporuiactoB B mpoiiecce porocunte3a. CBeToBasi U TEMHOBAs
¢bazpl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyHbIx (pakTopoB Ha CKOpPOCTh hoTOCHHTE3a. 3HaUeHue (OTOCHHTE3A.

XemocunTe3. Pa3HoOOpasue  OpraHu3MOB-XEMOCHUHTETHUKOB:  HUTPH(DUIUPYOIINE
OakTepuu, Keae300aKTepuH, cepoOaKTepru, BOJOPOJIHbIC OaKTeprH. 3HAYCHUE XEMOCHHTE3a.

AnHaspoOHbIe opraHu3Mbl. Bujsl OposkeHust. [IpotyKThl OpOKEHUS M X HCIIOJIb30BaHHE
YEeJIOBEKOM. AHA’POOHBIE MUKPOOPTraHU3MBbI KaK OOBEKTHI OMOTEXHOJIOTHM M BO30YIUTEIN
0oJIe3HEH.

AdpoOHBIC OpraHU3MBbl. DTallbl YHEPreTUUECKOTO OOMeHa. [1oaroTOBUTENBHBIN 3TAall.
['mukosn3 — 6ECKUCIOPOHOE PACIIEIUICHUE TITFOKO3bI.

buosiornyeckoe OKHCICHHE, WIX KICTOYHOE [bIXaHue. Poib MHUTOXOHAPHI B
mporieccax — OMOJIOTMYECKOro  OKucieHus. llukimuueckue  peakiuu.  OKHUCIHUTEIBHOE



dbochopunupoBanue. Inepeus memopanHozo epaouenma npomonos. Cunmes ATD.: paboma
npomounnot ATD-cunmaszei. llpeumyiecTBa a’dpoOHOTO TyTH OOMEHa BEUIECTB TMEpes
aHadpoOHBIM. D(PPEKTUBHOCTH FHEPrETHUECKOTO OOMEHA.

JemoHcTpaluu
ITopTpersr: Jx.  Ilpucrim, KA. Tumupsses, C. H.
Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I'.A. 3aBap3uH.
Tabmuier u cxembl: «DoTocuHTE3», «DHEPreTHUSCKUd 00MeH», «brocuHTEe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM  MUKPOCKOII, o0opyoBaHue JUISL
IMPUTrOTOBJICHUA MOCTOAHHBIX U BPEMCHHBIX MHUKPOIIPCIIapaTOB.
JlabopaTopHas pabora  «/3ydeHme  KaTaTUTHYECKOM AKTUBHOCTH

(bepMeHTOB (Ha MpuUMepe aMuiIa3bl WIIM KaTayla3bl)y.
JlabopaTtopHas pabota «/3yueHue hepMEeHTaTUBHOTO PACIIEIUICHHS MIEPOKCHIa BOAOPO 1A
B PAaCTHTEIHHBIX H KUBOTHBIX KIIETKAX).
JlabopaTtopHast pabota «CpaBHEHHE TIPOIIECCOB (POTOCMHTE3a U XEMOCHHTE3a».
JlaGopaTtopHas pabota «CpaBHEHHE TIPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peaxun MmatpuyHoro cuHTe3a. [IpHHIIMTT KOMITJIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOW wuHpopManuu. ['€HETHYECKHUi KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuunbiii cuaTe3 PHK. [IpuHIMDEl TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTD,
AHTUNAPAUIETBHOCTh, aCUMMETPUYHOCTD. Co3pesanue mampuunvlx PHK 6 sykapuomuueckoui
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B GnocunTese Oenka. Y cioBust
onocuHTe3a O6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B GHocHHTE3Ee Oernka.

Cospemennvie npedcmasneHus o cmpoeHuu  2enog. OpraHuzanus T'eHOMa y
MIPOKApUOT U SYKApUOT. Perynsius akTUBHOCTH T€HOB y Mpokapuot. ['unoresza onepona (.
Kako6, XK. Mano). Monekyrapuvie mexanusmvl 3Kcnpeccuu 2eHos Y sykapuom. Ponw
Xpomamuna 8 pezynsiyuu padbomel 2eHog. Perynauus OOMEHHBIX IPOLIECCOB B KIIETKE.
Knertounsliit romeocras.

Bupycel — Hexiierounble (OpMBbI )KU3HHU U 00IUraTHble napa3utbl. CTpoeHue IPOCThIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. JKusuenwusviti yuxn /[HK-codepacawyux
supycos, PHK-coodepoicawux eupycos, 6axmepuoghacos. QObpammuas mpaHCKpunyus,
pesepmasa, unmezpasa.

Bupycubie 3a0oneBanusi 4enoBeka, KHMBOTHBIX, pacrtenuid. CIINJ, COVID-19,
COLIMAJIbHBIE M MEAUIIMHCKUE MTPOOIIEMBI.

Buoungpopmamuxa: ummeepayua u ananuz  Ooavwux maccueogé  («bigdatar)
CMPYKMYPHBIX — OUonO2UMecKuUx OauHuix. Hanomexnonocuu 6 Ouonocuu u Mmeouyume.
IIpoepammupyemvie @pynkyuu 6enxos. Cnocobwbt 00cmasKu 1eKapcms.

JleMoHcTpaluu

IHoptpersr: H.K. Kosbnos, J[.1. IBaHOBCKMIA.

Tabnuie! u cxembl: «buocunTe3 6enkay, «I'eHeTnueckuit Koy, «Bupyce»,
«bakTepuodarmy. )

[pakTudeckas paborta «Co3aaHne MOJIETH BUPYCay.

Tema 8. ZKu3HeHHBIN HUKJ KJIETKH



Knerounsrii nuki, ero mepuonsl u perymsauus. Matepdaza m muto3. OcoGeHHOCTH
MIPOILIECCOB, MpoTeKaromux B uHTepdase. [loaroroska kineTku k AeneHuto. [IpecunreTnueckmii
(MOCTMUTOTUYECKUIT), CHHTETUUECKUNH U MOCTCUHTETUUYECKUN (IIPEMUTOTUYECKUI) MEPUOIBI
uHTEep(ha3bl.

Marpuunsiii  cunres JHK — permkanusa. Ilpunnuner  permmkanmu — JHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CUHTE3, aHTUIAPAILIEIBHOCTh. MeXaHu3M
perummkanun  JIHK.  Xpomocombl. Crtpoenue xpomocoMm. Temomepsl u  Tenomepasa.
XPpOMOCOMHBIN Ha0Op KJIETKH — KapUOTHUIL. JUIIOUIHBINA U TalyIOnIHbIM HaOOpBhl XPOMOCOM.
I'omonornuneie xpomocomel. [10710BbIE XPOMOCOMBI.

Jenenue xierku — Muto3. CTajuu MUTO3a U MPOUCXOJAIINE B HUX IPOLECChl. THIIbI
muTo3a. Kapuokunes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsinuss mutoTHueckoro nMkia kinetku. [IporpammupyeMas kierouHas rudenp —
aronTo3.

Knetounoe s1po, XxpoMOCOMBI, pyHKIIMOHAIbHAsI TeHOMUKA. Mexanusmul npoaugepayuu,
oughgepenyuposxu, cmapenus u cubenu kiemox. «LJugpposas knemka» — buoungpopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KIIeMKU.

JleMOHCTpanuu

Tabnuisl MU CXEMBI: «Kn3HeHHBIH OUKI  KIETKH, «Mmuto3»,
«Ctpoenune xpomocomy, «Pemmmkanms JJHK».

OO6opynoBanue: 1a00paToOpHOE 000PYIOBAHKE IS MPOBEICHUS HAOTIOICHU I, N3MEPEHUH,
IKCIIEPUMEHTOB.

[IpakTnyeckas paboTa

«Mcnonp30BaHMe PA3TUYHBIX METOJIOB ITPH U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buojorusi KJieTku

Kinetka — cTpykTypHO-(pyHKIIMOHAIbHAS €TMHUIIA )KUBOTO. VICTOpHUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. Jlesenryka. Knerounas teopus (T. LlIBanu, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTtoapl MOJEKYJISIPHONW W KIETOYHOW OHOJIOTMM: MHUKPOCKOMHS, XpomaTtorpadmus,
anekTpodope3, METOoJ MEYEHBIX aToMoB, auddepeHnuaipbHoe IEeHTPUGYTrUpoBaHUEe,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue (ukcupoBanHvix Kiemok. DIEKTPOHHAS MUKPOCKOIIHSI.
Kongoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) uzyueHue Kiemox.

JlemoHcTpaimu

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

Tabmumet  u  cxembl:  «CBETOBOM ~ MHKPOCKOID, «ONEeKTPOHHBIN
MHUKPOCKOII,

«Hcropus pa3BUTUS METOJJOB MUKPOCKOTIUI.
O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKpOTpenapaThbl
PACTUTENBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

[IpakTuyeckas pabora
«3ydeHue  MeTOJIOB  KIETOYHOW  Owonorumm  (Xpomartorpadwus,
anextpodopes, auddepennnanbHoe neHTpudyruponanue, [11P)».

Tema 4. Xumuueckass OpraHu3anus KJIeTKH

XHUMHUYECKUH COCTAB KIIETKU. Makpo-, MUKpPO- ¥ yIbTpaMUKPOIJIEMEHTHI. Bona u e€ posnb
KAaK pacTBOPUTEINs, pearcHTa, y4acTue B CTPYKTYPUPOBAHHMM KIIETKH, TEIIOPETYIISALUN.
MuHepanbHble BELECTBAa KJIETKU, UX OMOJorMyeckas poJib. Pojb KaTHOHOB M aHUOHOB B
KIIETKE.

Opranunyeckue BelecTBa KIeTKU. buosorndyeckue noaumepsl. benku. AMUHOKHCIOTHBIN



cocraB OenkoB. CTpyKTyphl OelKOBO# MoJjekyinbl. IlepBuunas cTpykrypa Oenka, HenTUIHAS
CBsA3b. BropuuHas, TpeTuuHasl, yeTBepTHUHas CTpYKTypbl. JleHarypanus. CBoilcTBa OENKOB.
Knaccugukanus 6enkos. buonornueckue GpyHKimu 0enkoB. [lpuonuvl.

VYraeBonsl. MoHOCaxapuipl, TUcaxapuabl, OJIMTocaxapuipl U nosmcaxapuabl. OOmui
IUTaH CTPOCHHS U (PU3MKO-XMMHUYECKHE CBOWCTBA YIJEBOMOB. buojormueckune QyHKIHH
YIJIE€BOJIOB.

Jlummael.  TmapodunbHO-rHApOdOoOHEIE  cBoiicTBa.  Kiaccmbukamuss — JIUMUIOB.
Tpurmuuepuapl, ¢oconunuasl, BOCKH, cTepouabl. buosormyeckue QyHKIUU JHUMIHUIOB.
OOmue  cBoiicTBa  OMOJIOTMYECKUX  MeMOpaH — TEKy4eCcTh,  CIIOCOOHOCTPH K
CaMO3aMbIKaHHIO, MTOJIYIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenne HykiienHOBBIX KUCIOT. HykiieoTHapl.
[punnun kommnementapHoctu. Ilpasuno Yapradda. Crpykrypa JHK —nBoiinas cnmpans.
Mectonaxoxaenue u ouonorundeckue pynknun JHK. Bunet PHK. ®ynxnun PHK B knetke.

Crpoenune monekyiasl AT®. Makpospruueckue cBsi3zu B Mosiekyine AT®. buonornueckue
¢byakuun  AT®. BoccraHoBineHHbIE TMEPEHOCUMKH, UX (DyHKIUH B KIETKe. /[pyeue
nykneosuompugocpamor  (HT®@).  CexBenupoBanue JHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouonorusi: Omoxumudeckue u 6modusnueckue MccieqoBaHMs COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJNEKYd. Mooenuposanue cmpykmypvl u @YHKYUl
OuoMoneKyn u ux komniekcos. Komnviomepruiil Ouzaiin u Op2aHuyecKuil cunme3s OUOMONEKY u
UX HenpupoOOHbIX AHALO2086.

JleMoHcTpaImu
[Moptpetsr: JI. [onuur, k. Yorcon, ®. Kpuk, M. Vwuikunc, P. ®paunkimn, O.

Conrep, C. [Ipy3unep.

Huarpammsl: «PacnipeneieHne XMMUYECKUX JIEMEHTOB B HEXUBOU MIPUPOJIEN,
«PacrmpeneneHne XUMUUYECKHX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmust u  cxembl:  «llepuoanueckas Tabmuua  XUMHUYECKUX

JJIEMEHTOBY,

«CtpoeHne MOJEKyJbl BOIbl», «BemiecTBa B cocraBe opraHuzMoBy, «CTpoeHHE MOJIEKYJIbI
6enka», «CTpyKTypbl 0eIKOBOIl MoseKynb», «CTpoeHue MoKyl YriieBoioB», «CTpoeHue
MOJIEKYJ TUNUI0B», «HyKIenHoBbIE KUCIOThIY, «CTpoeHue MosieKyinbl ATDy.

O6ODVI[OBaHI/ICI XUMHUYCCKas IIoCyla U O60py,HOBaHI/Ie.

JlaGoparopHast pabota  «OOHapyxeHue O€JIKOB € IIOMOIIBIO
KAQ4eCTBCHHBIX PEaKIIUI».
JIaboparopHas pabora «HMcciaenoBanue HYKJICHHOBBIX KHCIIOT,

BBIJICJICHHBIX M3 KJICTOK PAa3JIMYHbIX OPTaHU3MOB)).

Tema 5. CTtpoenne n pyHKIIUM KJIETKH

Tums! K1€TOK: SyKapHOTHYECKas U MpokapuoTHyeckas. CTpyKTypHO- (DyHKIIMOHAJIbHBIE
00pa3oBaHUs KIETKH.

Crpoenne mnpokapuoTudeckoil kietku. Kierounas cTeHka OakTepuil W apxei.
Oco0GeHHOCTH CTPOEHUS TeTEpPOTPOPHOI U aBTOTPO(PHOM MPOKAPUOTHUECKUX KIETOK. MecTo U
POJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenue 1 (pyHKIMOHUPOBAHUE SyKapHOTHUeCcKO# kieTku. [TnasmaTnueckas memOpana
(mnazmanemma). CTpykTypa mia3MaTHuecko wMemOpaHbl. TpaHCHOpT BemecTB uyepes
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneruénnas aup¢ys3us), akTUBHBINA
(TepBUYHBIA ¥ BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomynponuiaemocts MeMOpanbl. PaboTa
HaTpUI-KaMEBOr0 Hacoca. ODHJOLMTO3: MHUHOLUTO3, (arouuTos. Ok3ouuto3. Kierounas



crenka. CTpykTypa U GyHKUIUHU KIETOUYHOW CTEHKH PACTCHUMA, TPHOOB.

Huronnaszma. [{uto3ons. Lurockener. JBmxenue nurtoruiazMbel. OpraHoujibl KIETKH.
OnHOoMeMOpaHHBIC OPraHOM Bl KIIETKH: 3HIo1a3Matudeckas cetb (JI1C), anmapar ['oibmkwy,
JM30COMBI, UX CTpOeHUE M (QYHKIHH. B3amMOCBs3b 0THOMEMOpPaHHBIX OPTaHOMJIOB KIIETKH.
CtpoeHre TpaHYISIPHOTO peTHKYyinyma. Mexanusm uanpaenenus Oenxos ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3 KJIETOUYHbIX MeMmOpaH. ['nmagkuili  (arpaHyssipHBIi)
SHIOTIA3MATHUECKUH peTukynyM. CekperopHas GyHKIus anmapara [onsmxu. Moouguxayus
benxkos 6 annapame Ionvoacu. Copmupoexa 6enxos 6 annapame [ onvddcu. TpaHcmopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbix kineTok. Kiterounslii cok. Typrop.

[TomryaBTOHOMHBIE OPraHOWABI KJIETKH: MHTOXOHIPWH, IUIACTHIBL [Ipoucxodxcoenue
mumoxonopuui u naacmuo. Cumouoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMU MHUTOXOHApPHWA U T1actui. [lepBUYHBIE, BTOPHYHBIE M CJIOKHBIE TUIACTH/IBI
(OTOCHHTE3UPYIOIIUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIMJIACTHI BBICIIMX
pacTeHui.

HemeMmOpannbie opranonap! kiaetku CtpoeHne U pyHKIIMUM HeMEeMOpPaHHbBIX OpPraHOUI0B
kietku. PubGocombl.  Ilpomesxcymounvie uramenmoi. MukpoduiaaMeHThl. AKMuHo8ble
Mmuxkpogunramenmol. MblllIeUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HeMblUEeYHbIX KIemOK.
Muxkporpybouku. Kierounsiii nentp. CTpoeHMe U [BHKEHUE KI'YTUKOB U PECHHYEK.
MuxkpotpyOouku nutoruiasmsl. LlenTpuons. benku, accoyuuposanmuvie ¢ MukpoguiameHmamu
u muxpompyboukamu. Momopuvie benxu.

SAnpo. OGosouka siapa, XpOMaTHH, KapHoIlia3Ma, sIPBIIIKYA, UX CTPOCHHUE U (DYHKIUU.
SAnepubrit 0enkoBbIN MaTpuKc. [IpocTpaHcTBEHHOE PacoIOKEHUE XPOMOCOM B HHTEp(PazHOM
aape. dyxpomamun u eemepoxpomamut. benku XpoMaTtuHa — TUCTOHBL. JuHamuxa s0epHou
06010uKU 8 Mumose. foepHulii mpancnopm.

Knerounsie BrimoueHusi. CpaBHHUTENbHAsT XapaKTEpUCTHUKA  KIETOK  DYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpamu

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

Tabmuupl u cxembl: «CTpOCHHE SYKaApHOTHYECKOW KIeTKn», «CTpoeHue >XKMBOTHOU
KIeTKn», «CTpoeHne pacTUTENbHON KIeTKI», «CTpOoeHHEe MUTOXOHIIPUI», «SIIpoy,
«CtpoeHHe MPOKaApUOTHIECKON KICTKI.

O6opynoBanue: CBETOBOM MUKPOCKOTI, MUKpOTIpenapaThl

PaCTUTENbHBIX, YKUBOTHBIX KIIETOK, MUKpOTIpernaparhbl

6aKTCpI/IaJ'II>HHX KJICTOK.

Ha6opaTopHa;1 pa60Ta ((I/ISY‘IGHI/IC CTPOCHH: KIICTOK PAa3JIMYHBIX OPraHU3MOB).
IIpakTudeckas pa60Ta ((MSyquI/IC CBOMCTB KJICTOYHOM MeM6paHLI».

Ha6ODaTODHaH pa60Ta «HccaenoBanue IJ1asmMoJjmn3a u
ACTIIa3MOJIN3a B PAaCTUTCIIbHBIX KIIETKAX».
IIpakTryeckas pa60Ta «I/I3yquI/Ie JABHKCHUA OUTOIIIIa3MBbI B

PACTUTCIIbHBIX KIICTKAX».

Tema 6. OOMeH BelecTB M NMPEBPALIECHNE JHEPTHH B KJIETKe

AccuMWISIIMA ¥ JUCCUMMIIALIUS — JIBE CTOPOHBI MeTaboau3Ma. Turbel oOMeHa BEIeCTB:
aBTOTpPOGHBIH M reTepoTpodHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX —Ipolieccax.
OHepreruyeckoe obecrieueHue kieTku: mnpeBpamieHne AT® B 0OMeHHBIX Ipoleccax.
depMeHTATUBHBIN XapaKTep peakluil KIeTOYHOro MeTabosm3Ma.

(DepMeHTBI, HX CTPOCHHUC, CBOICTBA M MEXaHU3M JCHCTBUIL. KO(I)CpMCHTBI. Otimmuns



(EepPMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB. BElIKH-aKTUBATOPHI U OCNKH- WHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTH (JePMEHTATUBHBIX PEAKIIUN OT Pa3INYHbIX (haKTOPOB.

[lepBuuHbIN CUHTE3 OpraHUYECKUX BellecTB B KieTke. DoTocunTe3. Anokcucennwlii u
oxcucennbvlll omocunmes y obakmepuii. Ceemocoduparowjue nuemenmvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xinoporuiactoB B npouecce ¢porocuHTe3a. CBETOBass M TEMHOBAS
dazel. @omoovixanue, Cs., C4. u CAM-munvt homocunmesa. IIpoayKTUBHOCTh (DOTOCHHTE3A.
Bnusiare pa3nuvHbIX GaKTOpPOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3. Pa3HooOpasue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpH(DUIUpYIOIINE
OakTepuu, KeIe300aKTepun, cepoOaKkTepru, BOJOPOAHbIE OaKTepry. 3HAYCHNE XeMOCHHTE3a.

AnaspoOHbIe opranu3Mbl. Bupl 6poskenus. [IpoykTel OpOKeHHS U UX HCIIOJB30BAaHHE
YEeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHl OMOTEXHOJOTHH M BO30YIUTENH
0ome3Hel.

AspoOHBIE OpraHU3MBl. JTallbl IHEPreTH4ecKkoro oomeHa. [loaroToBUTEIBHBIN ITaIl.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIIEHNE TIIIOKO3bI.

buomornueckoe OKuCIEHME, WIM KIETOYHOE JbIxaHue. Poilb  MHUTOXOHIpHUH B
mpoueccax — Ouonornyeckoro  okucieHus. lluxnnuyeckue peakuuu.  OKHCIUTENbHOE
dbochopumpoBanue. Dnepeus memopannozo epaouenma npomonos. Cunmesz ATD: paboma
npomonnout AT®-cunmasel. ITlpeumymiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TEpen
aHa’poOHBIM. D PEKTUBHOCTH FHEPTETUYECKOTO 0OMEHA.

JeMoHCcTparmu
[TopTpertsr: JIx. [Ipuctim, K.A. Tumupszes, C. H.
Bunorpanckwii, B. A. Durensrapar, [1. Mutuemn, ['.A. 3aBap3uH.
Tabmuupl u cxembl: «DoTocuHTE3», «IHEpPreTHUEeCcKuil 0OMeH», «brocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XeMOCHHTE3Y.

OGopynoBaHue: CBETOBOM  MHMKPOCKOTI, 000pyI0BaHNE JUTSt
NPUTOTOBJICHUSI TOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPETIapaToB.
JlabopatopHas pabora  «l3yyeHHe  KaTaIMTUYECKOUH AKTUBHOCTHU

(hepMeHTOB (Ha MpyUMepe aMuiIa3bl WIIM KaTaJla3bl)».
JlabopatopHas pabota «M3ydyeHue GpepMEeHTAaTHBHOTO pacIIeIICHHs IEPOKCHIA BOJAOPOIa
B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).
JlabopatopHas pabota «CpaBHEHHUE MPOLECCOB (DOTOCHHTE3a M XEMOCHHTE3a).
JlabopatopHas pabota «CpaBHEHHUE MPOLIECCOB OPOKEHHS U JIBIXaHHS.

Tema 7. HaciencrBennasi uH(popManusi U peaju3anus eé B KJIeTKe

Peaknuu marpuyHoro cuntes3a. [IpyHIIMI KOMIIIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanuzanusa HacnenactBeHHoW uHopmanuu. ['eHeTHueckuit KoJ, €ro CBOMWCTBA.
Tpanckpunuus — matpuunbiii cuate3 PHK. [IpuHIMOBl TpaHCKPUNIMU: KOMILUIEMEHTAPHOCTD,
AHTUIIAPAIUIEIIBHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
xknemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue TpancnopTtHeix PHK B GnocunTtese 6enka. YciaoBus
o6uocunTesa 6enka. Koaupoanne aMuHOKUCIOT. Pob pubocom B GuocunTtese Oernka.

Coepemennvie npedcmasieHus o cmpoeHuu  2enog. OpraHmzanus TeHOMa y
MPOKAPUOT U SYKApUOT. Perynsins akTHBHOCTH T€HOB y Mpokapuot. ['unoresa onepona (.
XKako6, XK. Mano). Monexynsapuvie mexanusmvl 3KCHpeccuu 2eHos y ykapuom. Ponw
Xpomamuna 8 pezynsyuu padbomvl 2eHog. Perynsaius OOMEHHBIX MPOIECCOB B KIETKE.
Knerounsiii romeocras.

Bupycsl — HeksieTouHble (POPMBI JKU3HU U 00IMUraTHele napasutel. CTpoeHHe MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETPOBHUPYCOB, OakrepuodaroB. JKuzuennvii yukn /[[HK-codeparcawjux



supycos, PHK-cooepoicawux eupycos, baxmepuogazos. Obpamnas mpaHCKpunyus,
pesepmasa, unmezpasd.

Bupycuble 3a0oneBaHus 4YeloBeKa, XUBOTHBIX, pacrenuii. CIIMJ], COVID-19,
COLIMAIbHBIE U METUIIMHCKUE TPOOIEMBI.

buoungopmamura: ummecpayus u amanuz  Oorvwux  maccueos  («bigdatay)
CMPYKMYPHBIX — OUoNI02UYecKUX Oaunvlx. Hanomexwonoeuu 6 o6uonoeuu u meouyune.
Ipoepammupyemvle pynxyuu denxos. Cnocobwvi 00cmagKu 1eKapcma.

JlemoHcTpamu

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

Tabnuib! u cxembl: «buocunTes 0enkay, «I'eHeTndeckuit Koa, «Bupyco»,
«baktepuodarm. )

[pakTnueckas padora «Co3aaHne MOJIEIH BUPYCa».

Tema 8. /KuzHeHHbIN HUKJI KJIETKU

Knerounsnii mukmn, ero mepuoabl u perymsinus. Matepdaza m muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKarmux B nuatepdase. [loaroroska kinetku k neneHuto. [IpecuHreTnyeckuia
(MOCTMUTOTUYECKHIT), CHHTETUUECKUNA U TOCTCUHTETUYECKUN (IMPEMUTOTUYECKUI) TEPUOIBI
UHTEpPasbl.

Marpuunsiii  cunre3 JHK — perumkanusa. Ilpunnuner  permmkanmu — JJHK:
KOMILJIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTHUIAPAIUIENBHOCTh. MeXaHu3M
pemwukanun - JIHK.  Xpomocombl. Ctpoenue xpomocoMm. TemoMepbl H  Tejaomepasa.
XPpOMOCOMHBIN HAOOP KJIETKH — KapUOTHII. JIMTIIIOMIHBINA M TalJIOUIHBIN HAOOPBI XPOMOCOM.
I'omonoruuneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jenenne kietkn — muto3. Cragum MHUTO3a M MPOUCXOIAIIME B HUX Ipouecchl. THIbI
murto3a. KaproknHes n nuToknHe3. buosorndyeckoe 3HaueHHE MUTO3A.

Perymsmus mMutoTHueckoro nMkia kietkd. [IporpammupyeMas kierouHas TuOenb —
anonTo3.

Krnerounoe s1po, XpoMOCOMBI, pyHKIIMOHATbHASI TeHOMUKA. Mexanuszmul nponugepayuu,
oughgepenyuposxu, cmapenus u cubenu kiemox. «L{ugpposas knemka» — buoungopmamuvecxue
Mooenu PYHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpaluu
Ta0auel A CXEMBI: «Ku3HeHHEBIN OUKI  KIETKH, «Muro3sy,
«Ctpoenue xpomocomy, «Pernmkauus JTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpenaparhbl: «MUTO3 B KJIETKaxX KOpELIKa
JTyKay.

JlaGoparopHas pabota «/3yyeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHas paborta «HaOmroneHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JyKa (Ha
TOTOBBIX MUKpOIpEnapaTax)».

Tema 9. Ctpoenne u pyHKnMu OpraHu3MoB

buonornyeckoe pasHooOpasue opraHusmMoB. OJHOKIETOYHBIE, KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HEAESTEIbHOCTH OTHOKJIETOUHBIX OpraHu3MoB. bakrepuuy,
apxeu, OJHOKJETOYHble TIpUObI, OJHOKIETOYHBIE BOJOPOCIH, JPYTHE€ IPOTHUCTHI.
KonoHnanpHble OpraHU3MBlL.

B3aumocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, Opraibl U CHCTEMbI OPraHOB.
Opranusm Kak enquHoe nesoe. 'omeocras.

Tkanu pactenuil. TuNbBl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, IMOKPOBHa,



MIPOBOJIAINAsT, OCHOBHAS, MeXxaHndeckas. OCOOCHHOCTH CTpOeHUS, (DYHKIIMI U PaCHOJIOKECHUS
TKAHEH B OpraHax pacTCHUM.

TkaHM KUMBOTHBIX M 4YEJIOBEKA. TUNbBl KUBOTHBIX TKAHEH: AIUTEIMAIIBHAS,
COCIIMHUTEINIbHAS, MBbIIIIeYHast, HepBHAsi. OCOOCHHOCTH CTPOCHHUS, (DYHKIIMI M PaCHOJIOKECHUS
TKaHE! B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opraunbl. BereratuBabie U TeHEpAaTUBHBIC OPTaHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
YKUBOTHBIX U YesioBeka. yHKIMKU OpraHOB ¥ CUCTEM OPTaHOB.

Omopa Tena opranusmoB. Kapkac pacrenmit. CkeneTsl OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbiii u BHyTpeHHUW ckeneT. CTpoeHHE € THIIBI
COEJIMHEHUS KOCTEM.

JIBi>keHHe OpraHu3MoB. JIBIJKEHHE OJHOKIETOYHBIX OPraHu3MOB: aMEOOMIHOE,
KT'YTUKOBOE, peCHHYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTCHHH: TPOMU3MBI M HACTHUH.
JIB>KeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX M UEJIOBEKAa: MBbIIIeYHas cuctema. Pedrekc.
CkeneTHbIe MBITIIBI U UX paboTa.

[Tutanne oprann3mMoB. [lornomieHne Boabl, YIIIEKUCIOrO Ta3a U MUHEPAJIbHBIX BEIIECTB
pactenusmu. [luTaHue >XUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIIETOYHOE IMHIIEBAPEHUE.
[Iutanre MO3BOHOYHBIX KUBOTHBIX. OTAEIBI MUIIEBAPUTEIHHOTO TpakTa. [lumeBaputenbHbie
xenessl. [IuneBapurenbHas cuctemMa 4eaoBeKa.

Jlpixanue oprann3moB. J{prxanue pactenuid. [[pixanne uBoTHBIX. uddy3us ra3os uepes
MOBEPXHOCTh KiIeTKu. KokHoe apixanue. JprxarenbHas moBepxHOCTh. KabepHoe U nérouHoe
JbIXxaHue. JlpIXaHWe MO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHECHHUE
CTPOEHHMS JIETKUX TO3BOHOYHBIX JKMBOTHBIX. /[pIXaTenbpHas cucteMa dyeinoBeka. MexaHu3m
BEHTUJISILIUM JIETKUX Y MTUIl U MIIEKOTIUTAIOMMX. Perynsuus apixanus. J{prxarenbHble 00BEMBI.

TpaHcnopT BEmIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHWil. TpaHCOpT
BEIIECTB y JKUBOTHBIX. KpoBeHOocHas cucrema u e€ opranbsl. KpoBeHOCHas cucrema
[T03BOHOYHBIX )KUBOTHBIX U 4esoBeka. Cepale, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru

KpOBOOOpAILIEHHUs.  OBOJIIOLMOHHBIE  YCIO)KHEHHUS CTPOEHHMsSI KPOBEHOCHOH  CHUCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsus.

Brinenenne y opranusMoB. Beimenenwe y pacteHuid. BblneneHue y KMBOTHBIX.
CoxparutensHble Bakyoiau. OpraHbl BblaeneHus. QDuiubTpanus, cekpeuuss U oOpaTHoOe
BCAChIBAHUE KAaK MEXaHU3Mbl pabOThl OpraHoB BblAeneHHs. CBS3b MOJOCTH Tela C
KPOBEHOCHOM M BBIACIUTEIBHON CHCTEMaMu. BbplleneHne y IO3BOHOYHBIX J>KMBOTHBIX H
yenoseka. [louku. Ctpoenue u pyHkmoHupoBanue Hegpona. O6pa3oBaHUE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alllUTa Y OJHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LUCTBI MPOCTEUINNX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyina. CpeacrBa nacCUBHOM
U XUMHYECKOH 3aIUThl. DUTOHLINBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NpPOU3BOAHBIE. 3aluTa
opranuzMa oT Oone3Heil. MmmyHHas cucrema uenoBeka. KieTouHblif UM TymMoOpanbHBIH
UMMYHHUTET. Bpoxa€HHbIE W npuoOpeTéHHBIN cnenuduueckuii UMMyHUTeT. Teopus
KJIOHaJbHO-celNekTUBHOTO uMMyHHTeTa (II. Opmux, @®.M. bepuer, C. Tonerasa).
BocnanurensHeie  OTBETBI OpraHu3MoB. Poib BpOXKIEHHOIO HMMMYHUTETa B Pa3BUTHHU
CHCTEMHBIX 3a00JI€BaHUH.

PasnpaxkxumocTe M perymsinus y OpraHu3MoB. Pa3gpaXumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMocCTs U peryisnus y pacreHuid. PocToBbIe BemecTBa U UX
3HA4YCHHUE.

HepBHast cucrema u pediekropHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTJZIENbl. DBOJIOIMOHHOE YCJIOXXHEHUE CTPOCHMSI HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTaeisl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHMBOTHBIX. Peduiekc u pednexropHas ayra. bezycioBHble n
YCIOBHBIE pPedIeKCHI.



I'yMopanbHas peryiasnus U 3HIOKPUHHAs CUCTEMa >KMBOTHBIX M 4esoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HUX TOPMOHBI. /[lelicTBHe TOpMOHOB. B3auMOCBs3b HEPBHOW U
SHJIOKPUHHOM cucteM. ['unoranamo-runodusapHas cuctema.

JleMoHCTpanuu
[Toptper: Nn.IL
I1aBi0B.

Tabmuuer u cxembl: «OIHOKIETOYHBIE BOJIOPOCTH», «MHOTOKIETOYHBIE BOJIOPOCIH,
«baxrepun», «llIpocreiimme», «Opranbl IBETKOBBIX pacTeHUi», «CHCTEMBbl OpraHOB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOECHHE HACEKOMBIX», «TKaHU pacTeHHiD,
«KopneBbie cucrembl», «CtpoeHue crtedns», «CTpoeHHe IMCTOBOM IUIACTUHKMWY», «TkaHu
KUBOTHBIX», «CKeneT uenoBekay, «llumeBapurensHas cucreMay,

«KpoBeHocHas cucrtema», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,

«Mplieynast  cuctema», «BblgenuTenbHas cucTeMa», «OHIOKPUHHAS CHCTEMay,

«Ctpoenne  Mpiuup»,  «MMMyHUTETY, «KuiieyHononocTHeIey, «Cxema

MUTaHUsT pacTeHui», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX XUBOTHBIX»,

«CTpoeHHe THUIIPBDY,

«Crtpoenue miaHapun», «BHyTpeHHee cTpoeHune 1ok AeBOro uepss», «HepBHast cucrema pbeio»,
«HepBHas  cucrema  JISTYIIKH», «HepBHas cucreMa
MIPECMBIKAOLINXCS,

«HepBnas cucrema nruny», «HepBHas cucrtema wMiexkonmraromux», «HepBHas cucrema

yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MUKPOCKOTI, MUKPOIIPENnapaThl OJHOKIETOUHBIX OPraHU3MOB,
MUKpOTpenapaThbl TKaHel, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKUX, )KUBbIE
SK3eMIUISPbl KOMHATHBIX pACTeHMH, repOapuu pacTEeHUl pa3HBIX OTHAEIOB, BIIAYXKHBIE
npenapaThl JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJIJIEKIUU OECIO3BOHOYHBIX >KHBOTHBIX,
CKeJeT 4eloBeKka, 00opyqoBaHHe AJs JEMOHCTPAllMU MMOYBEHHOTO M BO3YIIHOTO MHUTAHUS
pacTeHui, paclieruIeHUs Kpaxmaia U OelIKOB Mo AecTBHeM (hepMEHTOB, 000PYI0BaHUE IS
JEMOHCTpAIlMM  OIBITOB 10 H3MEPEHUI0 JKU3HEHHOWM EMKOCTH JIETKUX, MeXaHu3Ma
JIbIXaTeJIbHBIX IBUKEHUN, MOJIEJIA TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHas paborta «3ydeHue TKaHel pacTeHUN.

JlaGopaTtopHas pabora «M3ydeHue TKaHel )KUBOTHBIX).

JlaGoparopHas paboTa «3yueHue opraHoB IBETKOBOTO PACTEHUSD.

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

®dopMbI pa3sMHOKEHHSI OPraHU3MOB: OecIToioe (BKITFOUasi BEreTaTHBHOE) M I0JI0BOE. Buib
0eCIoIoro pa3MHOXKEHUS: MOYKOBAHUE, CIIOPY/ISIIHS, (GparMeHTaIHsI, KIIOHHPOBAHHUE.

[TomoBoe pa3mHoxeHue. [lonoBbie KiIeTKH, WM ramerbl. Meio3. Craguu Meiosa.
[ToBenenue xpomocoM B Meiio3e. Kpoccunrosep. bruosorndyeckuii cMbIc Meiio3a U MOJ0BOTO
nporiecca. Meiio3 u ero MecTo B KH3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoxpiiieBoe  pa3BuThe. [ameToreHe3 y JKUBOTHBIX. [lOJIOBBIE JKeie3bl.
OOpa3zoBaHKe M pa3BUTHE MOJIOBBIX KieTOK. CriepMaroreHe3 u oorenes. CTpoeHHE MOJIOBBIX
KJICTOK.

OmoI0TBOpEHUE U IMOPUOHATILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPCHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WNupuBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJIOTHS — HayKa o
pa3BUTUU OpraHu3MoB. Mopgozcenes — o0Ha u3 enagnvix npobrem smopuonoeuu. Konyenyus
mopghocenos u mooenu mopgozcenesa. Craaum SMOpUOTEHE3a KXHUBOTHBIX (Ha IpHUMepe
nsrymkn). poonenne. Tumbl npoOnenus. /lemepmunupogannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvt 6nacmyn. OCOOSHHOCTH JpPOOJIEHUS MIIEKOMUTAOUIUX.



3apoIpIIeBbIC JIMCTKY (TacTpyisilius ). 3aKiajaKka OpraHoB U TKAHEH 13 3apO/IbIIIEBBIX JIUCTKOB.
B3aumHOe BIMsHUE 4YacTeH pa3BUBAIOMIETOCS 3apojpliia (dMOpUOHANBHAS WHAYKIIUSA).
3aksajKa riaHa CTpOEHUs )KMBOTHOTO KaK Pe3yJbTaT HePapXUUECKUX B3aUMOICUCTBUI I'€HOB.
Brnusinue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAOIIEH CPEIIbI.

Poct u pasButue xuBoTHbIX. [locTamOpuonaneHelii nepuoa. Ilpsimoe u Hempsimoe
pasButHe. PazButume ¢ meramopdo3oM y OECHO3BOHOUYHBIX M IIO3BOHOYHBIX >KHBOTHBIX.
buosornueckoe 3Ha4YeHHE NPSIMOTO M HEOPSIMOIO PA3BUTHs, HMX PACHPOCTPAaHEHUE B
npupoe. Tunsl pocra )KUBOTHBIX. DAaKTOPHI PETYIISALUN POCTA )KUBOTHBIX U uenoBeka. Ctaauu
MOCTAIMOPHOHAILHOTO Pa3BUTHS Y )KMBOTHBIX M 4YeloBeKa. [leproabl OHTOreHe3a YeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE MTPOLIECCHI.

Pa3mHokenue u pa3ButHe pactrenuil. ['amerodut v cnopodut. Meiio3 B KU3HEHHOM LIUKJIE
pactenuii. OOpazoBaHHe criop B mpoiiecce Mmeio3a. ['ameTorenes y pacTeHui.

Omno0TBOpPEHHE U pPa3BUTHE PACTUTENIBHBIX OPraHU3MOB. JIBONHOE OIIOJOTBOpPEHUE Yy
LBETKOBBIX pacTeHnil. OOpazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeTyJSIUU OHTOT€HE3a Y PACTEHUH U KUBOTHBIX.

JleMoHCTpanmu

[Toptpetsr: C.I'. HaBamun, X. [Ineman.

Tabmuis! 1 cxeMbl: «BereratnBHoe pa3MHOKEHHE», « TUIIBI OECIONIOro pa3MHOKEHUS,
«Pa3MHOXKEeHHE  XJTaMUAOMOHAIbD», «Pa3MHOXEHUE 3BIJIEHBI,

«Pa3mHO)eHne ruzipely, «Meiosy, «Xpomocomey, «I'amerorenes», «CTpoeHHe SHLIEKIETKH U
cnepmaTto3onaa», «OCHOBHBIC CTaaWHM OHTOreHe3a», «[IpsMoe W HempsMoe pa3BUTHEY,
«Pa3Butne Maiickoro xyka», «Pa3Butue capaHum», «PazBuTue JIATYIIKN»,
«/IBOMIHOE OIUIOJOTBOPEHHE Y IBETKOBBIX pacTeHUi», «CTpoeHHE CEeMSIH OJHOJOJIbHBIX M
JBYIOJIBHBIX pAacTeHU», « KU3HEHHBIN UK MOPCKOW KammycThbl», «KU3HEHHBIN UK MXa,
«OKM3HEHHBIN LMKJ MAOPOTHUKAY, «KM3HEHHBIA LIMKI COCHBDY.

OOopynoBaHue:  CBETOBOM  MHKPOCKOII,  MHUKpOIpenaparbl  SHUIEKICTOK |
CIEpPMaTO30MI0B, MOJENb «L[UKII pa3BUTHS JISATYIIKN.

JlaGopaTopHas pabotra «M3ydeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

[IpakTtueckas paboTa «BbISBICHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

Ha6opaTopHa;1 pa60Ta ((CTpOeHI/IC OPraHoB Pa3MHOKCHU S BbICH.IHXpB.CTGHHfI».

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEICTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Uctopus craHoBieHUs U pa3BUTUSI TEHETUKU Kak Hayku. Paboter I'. Mennens, I. me
O®puza, T. Moprana. Poip oTedecTBeHHBIX Y4YEHBIX B pa3BuUTHM reHeTHKu. Pabotst H.K.
Konbiosa, H.M. BasunoBa, A.H. benozepckoro, I'.Jl. Kapneuenko, FO.A. ®unumnuenxo,
H.B. Tumodceena-Pecosckoro.

OCHOBHbIE T€HETUYECKHE MMOHATHS U CUMBOJIBL. [['OMOJIOTHYHBIE XPOMOCOMBI, aJJIETIbHBIE
T€Hbl, aJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN IMPU3HAK, TOMO3UIOTa,
reTepo3UroTa, YucTas JHUHUA, THOpUAbI, reHoTurl, GeHoTun. OCHOBHBIE METOJbI T€HETUKU:
TUOPUA0TIOTMUECKUA, ITUTOIOTUIECKHM, MOJIEKYIISIPHO- T€HETHYECKUH.

JleMoHcTpamu

IToptpersl: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsnos, H.W1. Basunos, A.H.
benoszepckuii, I'.J[. Kapneuenko, 10.A. @ununyenko, H.B. Tumodees-PecoBckmii.

Talnuue! u cxembl: «MeTobl reHeTUKNY», «CXeMBbl CKPELIUBAHUY.

JlaGopatopHas padota «J/{po3oduina kak 00BEKT FTeHETUYECKUX UCCIIET0BAHUID.




Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHzaens — 3akOH €AWHOOOpa3us
ruOpuI0B nepBoro nokosnenus. IlpaBuno noMuHupoBaHus. BTopoit 3akoH Menpaenst — 3aKoH
pacuiernyieHusi TpU3HAKoB. LlUTONOTrMYecCKWe OCHOBBI MOHOTHOPHAHOTO CKpEIIMBAHUS.
['mnores3a 4MCTOTHI raMer.

AHnanusupyroliee ckpenmpanue. [[poMexxyTouHbI XapakTep HaclIeI0BaHuUs.
Pacmennenne npu3HakoB NpH HEMOJIHOM JIOMUHHAPOBAHUU.

JurubpunHoe ckpemmBaHue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHUS NMPU3HAKOB. L{uToI0THYecKre OCHOBBI TMTUOPUIHOTO CKPEIINBAHUSI.

CuernienHoe HaciefoBaHue mpusHakoB. PabGotet T. Moprana. CuenneHHoe
HAacJe0BaHUE TI€HOB, HApyLICHWE CLEIUICHUsS MEXAy TIeHaMu. XPOMOCOMHas TEOpus
HAaCJIEACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBI MEXaHU3M OINPEIECIECHUS Ioda. AyTOCOMBI U IIOJIOBBIE
XpoOMOCOMBI. ['OMOraMeTHbII M rereporaMeTHbl Moji. ['eHeTmdeckas CTpyKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CHETUICHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lmeloTponus — MHOMKECTBEHHOE JIEMCTBUE TEHA.
MHoOXeCTBeHHBIN ajuenu3M. B3anMonencTBue HeaulenbHbIX I'€HOB. KOMIIJIEMEHTapHOCTH.
Onucras. [lomumepus.

['eHeTMYECKMIT KOHTPOJIb pa3BUTUS PACTEHHUW, >KMBOTHBIX M YEJIOBEKA, a TaKXKe
(U3MOJIOTMYECKUX MPOLECCOB, TMOBEACHUS M KOTHUTUBHBIX (QyHKUMHA. [eHeTnueckue
MEXaHHU3Mbl CHMOHOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — MapasuT» U
«XO035IMH — MUKpOOHOM». ['eHeTuueckre acrneKTbl KOHTPOJS M M3MEHEHMsI HACJIeICTBEHHOM
nH(pOpMAaLIUY B TOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHcTpanmu

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

Ta6muup! u cxembl: «IlepBbiii 1 BTOpol 3akoHbI MeHaenss», « Tpetuit 3akoH Menaens»,
«AHanu3upymplee ckpelrpanuey, «HenonHnoe ToMuUHUpPOBaHUE,

«CueryieHHOe Hacjel0BaHUE MPU3HAKOB y Apo3oduibl»y, «l'eHetnka mnonay, «KapuoTtun
yenoBekay, «Kapuorun npozoduisi», «Kapuorun nruisdy, «MHOKECTBEHHBIN allIeln3mMy,
«B3aumoielicTBUE T€HOBY.

O6opynoBanue: MOJEIb Ui IEMOHCTPAIIMH 3aKOHOB €MHO00pa3us ruOpuI0B MEPBOro
MOKOJICHUSI W PACILEIJICHUs MPU3HAKOB, MOJENb JJI1 IEMOHCTpPAMU 3aKOHA HE3aBHUCHUMOIO
HacjaeAOBaHUsl NPU3HAKOB, MOJENb s JEMOHCTPALlMU CLEIUIEHHOTO HAacleI0BAHUS
MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpOIpenapar: «J{po3oduiiay.

[IpakTnueckas pabota «M3ydeHune pe3ynbTaToOB MOHOTUOPUIHOTO CKPEIIUBAHUS Yy
JPO30(UITBD».

[IpakTnueckas paboTta «M3yueHue pe3yiabTaTOB JAUTHOPUIHOTO CKPEIIUBAHUS Y

JPO30(UITBI».

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumopelictBue reHotuna u cpeabl npu opmupoBaHuu (eHoruna. M3ameHUMBOCTH
npu3HakoB. KadecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKU. BuIpl H3MEHUMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanoHHas U3MEHYUBOCTb. Posb cpeasl B pOpMHUPOBAHUN MOIM(PUKAITIOHHON
n3MeHunBocTH. Hopma peakunn npusHaka. BapuanuoHHBIN psin v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYMBOCTH.

I'enoTunnueckass u3MeHUYHMBOCTh. CBOICTBA T'€HOTUIIMYCCKON H3MEHUHMBOCTH. Buapr
T€HOTUIINYECKOM N3MEHYHUBOCTH: KOMGI/IHaTI/IBHaH, MyTalluOHHAa4.



KoMOuHaTiBHas N3MEHYUBOCTh. Meii03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
H3MCHUYMBOCTH. Poiab KOMOMHATHBHOM M3MEHYHMBOCTH B  CO3JaHHMH TI'€HETHYCCKOIO
pa3zHooOpa3usi B mpejesiax OJHOTO BUA.

MyrauuoHHass M3MEHYMBOCTh. Buabl MyTauuii: T€HHbBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CroHTaHHbIE M HMHIYIUPOBAHHBIE MYTalMH. SIepHBbIE M UUTOIUIA3MATUYECKUE MYTAIIHH.
ComMarnueckue W 1MOJIOBbIe MyTanuu. [[pUuunHbl BOSHUKHOBEHMS] MyTanuid. MyrareHbl U uUx
BIIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoiiecca. 3aKOH TOMOJIOTUYECKHUX
psanoB B HacienctBeHHo uameHuuBoctu (H.M. BaBuno). BuesnepHass W3MEHYMBOCTH U
HACJICACTBEHHOCTD.

Onueenemuka u 3NUSEHOMUKA, POTb INUSEHEMUYECKUX (DaKmopoe 8 HACNe008aHuu U
UBMEHYUBOCMU (heHOMUNUUECKUX NPUZHAKOB V) OP2AHUZMOS.

JemoHcTpamu

[Toptpersr: I'. ne ®pus, B. Moranucen, H.M. Bapuios.

Tabmuis! u cxembl: «Buasl n3aMeHUnBOCTH», «MonndrKaMoHHas N3MEHYUBOCThY,
«KoMmOnHaTuBHAS N3MEHYHBOCTEY, «Metio3y, «O11010TBOPEHHEY,

«I"enernyeckue 3a00J1€BaHMS YeTOBEKa», «Buapl MyTaruii.

OO0opynoBaHue: KUBbIE U TepOapHBIC AK3EMIUIIPHI KOMHATHBIX PACTCHHM, PUCYHKH
(pororpadun) )KUBOTHBIX C Pa3IMUYHBIMUA BUJAMHU U3MEHYUBOCTH.

JlaGoparopHas _pabora «MccrnenoBaHue 3akOHOMEpPHOCTEH — MOIUGUKAMOHHON
U3MEHUYMBOCTH. [locTpoeHne BapualluOHHOTO PsiJia U BApUALIMOHHOM KPUBOW.

[IpakTtuueckas padota «MyTaruu y 1po30(¢uiisl (Ha TOTOBBIX MUKpOTIpEriapaTax).

Tema 14. I'eHeTHKa YejIoBeKa

Kapuotun yenoeka. MexayHapoaHas mporpaMma HMCCIEIOBaHUsS T'€HOMa YeJOoBEKa.
MeTop! U3y4eHHS TCHETUKHU YeJI0OBEKA: TeHeaJOTUIECKUM, OTM3HEIIOBbIN, IIMTOTCHETHYCCKUH,
MOMYISIUOHHO-CTATUCTUYECKUM, MOJIEKYISIpHO-TeHeTHUYeCKuid. COBpEMEHHOE ONpEAcIICHUE
FEHOTHUIIA: TTOJTHOT€HOMHOE CEKBEHHPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T1IP-anamm3a. HacnmencTBeHHble 3a00eBaHus 4YenoBeka. ['e€HHbIE HM  XPOMOCOMHBIE
0oJIe3HM 4YelloBeKa. bOJIe3HM ¢ HACIEACTBEHHOW MPEIpacloioKCHHOCThIO. 3HAYCHHE
MEIHUITHHCKOM ICHETUKU B MPEJOTBPAIICHWN W JICUEHWHW TEHETHYECKHX 3a00JIeBaHUI
yernoBeKa. Meauko- TeHeTHYecKoe KOHCynbTHpoBaHue. CrTBoJioBble KieTKU. [loHsTue
«TEHETUYECKOTO Tpy3a». DTHYECKHE acCHeKThl HMCCICIOBAaHWNA B 00JIACTH pPEIAKTUPOBAHUS
reHOMa M CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTopsI MTOBBLIIEHHOM YYBCTBUTEIBHOCTH yeJioBeKa K
¢buznueckoMy Y XUMHUYECKOMY 3arps3HEHHIO OKpyKawluled cpenbl. ['eHeTnueckas
MPEePacoI0oKEHHOCTh YEJI0BEKa K MaTOJIOTUsIM.

JleMoHCcTpauuu

Tabmumpt w cxembl: «KapuwoTunm — demoBekay, «Metonpl  U3y4YEHHS

TFEeHETUKH YeNloBeKay, «[ eHeTnueckue 3a00JIEBaHUS YEIOBEKAY.

[IpakTuueckas pabota «CocTaBiaeHHe U aHAIU3 POIOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus U ceneKknus. 3apoKICHHE CENEeKIUM M JoMecTHKauuu. Yuenue H.M.
BaBunoBa o IleHTpax NpPOUCXOXKAECHUS M MHOTrooOpas3us KylIbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3/IaHUU COPTOB PACTEHUH M MOPOJ *KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH
TOMOJIOTUYECKUX psAJOB B HacileACTBeHHOM wusMeHuuBoctu H.M. BaBuiosa, ero 3HaueHue
JUISL CENIEKIIMOHHON paboThI.

Metoabl  ceneKIMOHHOW  paboTel.  MckycCTBeHHBI  OTOOp:  MaccoBbli U
WHAMBUIYAIbHBIA. DTanbl KOMOMHAIIMOHHON cenekuuu. VcrnbITaHue Mpou3BOAWTENEH 10
notoMcTBy. OTOOp MO T'€HOTHIY C MOMOIIBbIO OLIEHKH (PEeHOTHIIA MMOTOMCTBA M OTOOp IO



reHOTUILy ¢ nomoinbro ananmsa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIGKIIMOHHOW paloThl. PamuanuoHHBIN U
XMMUYECKUH MyTareHe3 Kak HMCTOYHUK MYTallMii y KyJIbTYPHBIX (OpPM OpPraHU3MOB.
Hcnosb30BaHNE T€HOMHOTO pPEJAKTUPOBAHUA U METol0B pexkomOuHaHTHBIX JIHK s
IIOJIY4YEHUS UCXOTHOTO MaTepuaa s CeJICKIHH.

[lomyyenne mnonumionaoB. BHyrpuBnmoBas ruOpumu3anus. bauskopoacTBeHHOE
CKpelllMBaHue, Wi UHOpuuHT. HepoacTBeHHOE cKkpeluBanue, uiu ayropuausr. ['ereposuc u
ero npuuuHbl. Mcrmosb3oBanue rerepo3uca B cenekuuu. OtmanéHHas rudpuau3anus.
[Ipeomonenue Oecruioaus MEXBHAOBBIX THOPUAOB. JlOCTIKEHHS CENEKIMH PACTEHUH WU
KUBOTHBIX. «3€1EHAs PeOIOYUAY.

CoxpaHeHHe U HM3y4YE€HHE M€HEeTHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHMH U UX AUKHX
poanyel i CO34aHMUS HOBBIX COPTOB M THOPUIOB CEIIbCKOXO3SHCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpaenenue 2eHeMu4ecKUMU pecypcami CenbCKOXO3AUCEEHHbIX U
NPOMBICTIOBBIX JHCUBOMHBIX 6 YENAX YIYUULEHUS CYWECMBYIOWUX U CO30aHUs HOBbIX NOPOO,
JUHUU U KPOCCOB8, 6 MOM Hucie C NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX
uccne0o8anull, nepedosbix Uoell U NepcneKmMuBHbIX MexHoN02Ul.

JeMoHCcTparmu
[Toptpersr: H.W. BaBunos, U.B. Muuypun, I'./[. Kapneuenko, ILII. Jlykpsnenko, B.JI.
Acraypos, H. bopnoyr, /I.K. benses.
Ta6muib! u cxeMbl: «L{eHTpBI TPOUCXOXKICHUSI U MHOTOOOPa3us KyJbTYPHBIX PACTEHUI,
«3aKOH T'OMOJIOTHYECKUX pAIOB B HACIEICTBEHHOMU
W3MEHUYUBOCTUY,

«Metonpl cenekiuny, «OTnanénnas rudpuan3anus», «MyTarenes.

JlabopaTopHas pabdora «M3yueHue  COpPTOB  KYJIBTYpPHBIX  pacTeHUH U
MOPOJI TIOMAIIIHUX KUBOTHBIX).

JlaboparopHas paboTa «M3ydueHne METOI0B CENIEKIIMU PACTCHUI.

[IpakTtuueckas padota «[IpuBUBKa pacTeHUI».

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHUS CENIEKLUU PACTEHUM W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCTILITATEIbHBIA YUaCTOK, B TEIJIMYHOE
XO035IICTBO, B J1a0OPAaTOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0JI0THA H CHHTETHYECKASA OHOJIOT U

OOBeKThI, UCIOJIb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYIbTYpHI,
MHUKPOOPTraHU3Mbl, HX XapaKTCPUCTHUKA. TpaJuIIMOHHAs OHOTEXHOJIOTHS: XJIeOOIeUCHHE,
MOJIyYeHUE KHUCIOMOJOYHBIX MPOAYKTOB, BHHOAENUE. MUKpPOOUONIOTHMUECKUN CHHTE3.
OOBEKTHI MHUKPOOHMOJIOTUYECKUX TeXHOJoTUi. IIpom3BojacTBO Oelika, aMHUHOKHCIOT U
BUTAaMHHOB.

Co3naHve TEXHOJOTMH W HMHCTPYMEHTOB IEJICHANpPABICHHOTO W3MEHEHUS W
KOHCTPYHPOBAHMS TEHOMOB C L[€JIbIO0 MOJTYyYEHUs OPTaHU3MOB U X KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeUarolrecs B mpupojie OMOCUHTETUYECKHE MYTH.

Kiierounas unkenepus. Metoapl KyJIbTypbl KJIETOK U TKaHEW PACTEHUM M KUBOTHBIX.
Kpuobanku. ComaTndeckas ruOpuau3anus U comMaTHueckuil smoOpuoreHes. Mcnons3oBaHue
rarjiouJIOB B CEIIEKUUU pacTeHui. [lomyuenue mMoHoKIOHANbHbIX anmumen. Vlcnonvzoeanue
MOHOKIIOHANbHBIX U NOJUKTOHATILHBIX anmumer 8 MeouyuHe. VICKycCTBEHHOE OTUIOJOTBOPEHHUE.
PexoHCTpyKIIMS SIMIIEKIETOK M KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMM SIIEP



KIIETOK. TexHonocuu 0300poeieHuss, KyIbMmueUpOBaHuUs U MUKPOKIOHATbHO2O DASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI ¥ T€HHasl HHKeHepusl. VICKyCCTBEHHBINM CUHTE3 I'€éHa U KOHCTPYMPOBaHUE
pexomOunaanTHBIX JTHK. Co30anue mpanceennvix opeanuzmog. JJoCTHXKEHUS U MEPCTICKTUBBI
XpPOMOCOMHOM M TE€HHON HWH)XEHEPUU. DKOJIOTMUYECKHE M ITUYECKUE MpoOJIeMbl TI'€HHOU
HUHXEHEPUU.

Menmunuackue  Ouotexnonorud. Iloctrenomuass uudpoBas mMeaunmua. [ILIP-
JMarHocTuka. MeTaboJOMHBIA aHaJIM3, TEHOLIEHTPUUECKUN aHAJIU3 MPOTEOMa YeJIOBEKa s
OLICHKH COCTOSIHMSI €ro 370poBbs. Vcrnonb3oBaHHe CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus
paka. 3D-OnounxeHepus Juisi pa3pabOTKU (yHIAMEHTAJIbHBIX OCHOB  MEIUIIMHCKUX
TEXHOJIOTUH, CO3JaHMsSI KOMIUIEKCHBIX TKAaHEW COYETaHHMEM TEXHOJOTHM TpEXMEpPHOro
OMONPUHTHHIA U cKapPOJAUHTA IS PELICHUS 33/1a4 ePCOHATIM3UPOBAHHON MEUITMHBI.

CoznaHue BEKTOPHBIX BAKIMH C LIE€JIbI0 00ecredeHrnss KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, yctaHoBieHHE MOJIEKYIIPHBIX Me€XaHU3MOB (yHKUHOHUpoBanus PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JleMoHCcTpanmu

Tabmuer 1 cxembl:  «Mcnosib3oBaHue MUKpPOOPraHW3MOB B

MIPOMBIIIJIEHHOM TPOU3BOJICTBEY, «KierouHas uHxeHepus», «['eHHas

WHXCHEPHUSD).
JlaGopaTtopHas pabora «M3ydeHne o0beKTOB OMOTEXHOIOTUIY.
[paktudeckas padora «[loryaeHre MOJIOYHOKHCIIBIX TPOAYKTOBY.

OKCKYpCHs «buorexHomorus -
BayKHEHIIIast MPOU3BOJUTENbHAS ~ CWJIA  COBPEMEHHOCTHU
(Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO ).
11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0THN

OpouronoHHas reopus Y. Jlapsuna. [Ipeanocsliky BO3HUKHOBEHHUS ITapBUHU3MA.
Kuznb u HayuHas aestenbHOCTh Y. JlapBuHa.

JBuxymue cuibl sBomolmu BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
Pa3MHOKEHHsI OpPraHM3MOB, HAcleACTBEHHAas W3MEHYMBOCTh, Oopb0a 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunrerudyeckoir Teopuu osBomouun (CTD). HeiitpanbHas Teopus
sBommonu. CoBpeMeHHasl SBOJIOIMOHHAsA OHOJOTHs. 3HAUY€HHE HBOJIOLMOHHONW TEOPHH B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

JeMoHcTpamu

IToptpersr: Apucrorens, K. JIunnen, XK.b. Jlamapk, 2.K. Cent-Unep, K. Krosbe, Y.
Hapsun, C.C. YerBepukos, N.1. HImansrayzen, /. Xonneiin, [1.K. benses.

Tabmuuel u cxemsl: «Cucrema xxuoi npupoas! (o K. JIunuero)», «JlecTHUIIA )KHUBBIX
cymectB (mo Jlamapky)», «MexaHu3m (GopMupoBaHUs HPUCHOCOOTIEHUHN y pacTeHUl u
#*uBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapmpyra myremectsus Y. JlapBunay,
«Haxonxku Y. J[lapuna», «@Dopmbl OoprObl 3a cymecTBoBaHue», «I[lopoabl romyOeii»,
«MHoroob6pa3zue KylbTypHBIX (GopM KamycTel», «IlopoJipl JOMAIIHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBBIX BHAOB (rmo Y. [apBuny)», «CxeMa COOTHOIICHHS MABMXKYIIMX CHJII
IBOJIIOLIMNY, «OCHOBHBIE MTOJIOKEHNS CUHTETUUECKON TEOPUH IBOJIFOLIUI.

Tema 2. Muxkpo3sBoaonusi 4 e€é pe3yJbTaThl



[Honmymsius kak ayieMeHTapHas equHHIA 3BOJoUUU. COBpPEMEHHBIE METOJbl OLIEHKU
TeHETUYECKOTO pa3HO0Opa3usi M CTPYKTYphI Homyisiuil. M3MeHneHnne reHo(oHaa MOMyIIsAIUuU
KaK 2JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBIIEHUE. 3aKOH IT'eHeTndeckoro papHosecus k. Xapau, B.
Baitn6epra.

OneMeHTapHble (AKTOPHl (ABMKYIIME CHIIBI) SBOJIONMU. MyTallMOHHBIN IpoIecce.
KomOunaTiBHass m3MeHYHBOCTh. Jlpeiid reHOB — cirydaiiHble HEHANpaBJICHHBIC HW3MEHEHHS
4acToT ajuiesied B momymsanusx. Dpdekt ocHoBaTens. Dghgexm OymuLiouHo2o 2opavluiKa.
CHuoiceHue 2enemuyeckoeo pazHoodpaszus. npuuuHvl u ciredcmeus. Ilpossnenue s¢ghgexma
opeligha 2en08 8 OOaLUWUX U MATLIX nonyaayusx. Murpanwn. M305sus  MOMyIsIiii:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OMOJIOTHYecKast (PEIPOYKTUBHAS).

EcrectBennsiii oT60p — Hampapistomuil (axkrop sBostonnu. Oopmbl €CTECTBEHHOTO
oTtOopa: ABIKYILIUN, CTAOWIN3UPYIOLINM, pa3pbiBarommil (au3pyntuBHbli). [lomgoBoit oT6op.
Bo3HHKHOBEHME U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS )KUBOTHBIX.

[IprcnocobaeHHOCT, OPraHM3MOB KakK pe3yJabTaT MMKpPO3BOJIOLMH. Bo3HMKHOBEHUE
npucrnocodseHnit 'y  opranusmoB.  Apomopdo3bl M uamoazanrtauuu.  [Ipumepsl
MPUCTIOCOOIEHN Yy OpraHu3MoB: Mopdoiioruyeckue, (U3NOIOrHYecKrue, OHOXUMHUYECKHE,
nosesieHueckre. OTHOCUTENBHOCTh IPUCIIOCOOICHHOCTH OPIaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJFOIUH.
M3onsimust — xomroueBoit daktop BupooOpazoBanus. IlyTm u cmocoObl BHUI000pa30BaHUS:
ajutonatpudeckoe (reorpaduyeckoe), CUMMIATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(momrIOoNAM3anus, rTHOpuIU3ans). JIUTeIbHOCTh YBOTIOIIMOHHBIX TIPOIECCOB.

Mexanusmbl popMUpOBaHUS OHMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponp »BOMIONMOHHONM OHOJIOTMM B pa3paboTKe HAy4YHBIX METOJOB COXPAaHEHHUS
O6uopazHooOpasus. MHUKpPO3IBOJIOLNS U KOSBOJIOLHS Mapa3UTOB U UX X03s5ieB. MeXaHU3MBI
(hopMuUpOBaHUS YCTOWIMBOCTH K @aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JlemoHcTpammn

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

Tabmuipel u cxembl: «MyTallMOHHAs H3MEHYHUBOCTHY, «llomynsuuoHHas CTPyKTypa
BHIa», «Cxema MposiBiieHHs 3aKkoHa Xapau—BaitHOepray, «JIBYOKyIue CHIIBI SBOJIOIUANY,
«OKOJIOTUYECKas  M3OJISIUS  MOMYJSIUi  ceBaHCKOW  dopenny,

«["eorpaduueckas U30MSLMS JTUCTBEHHHULIBI CUOMPCKON M JIMCTBEHHMIIBI JaypCKOil»,
«[lonynsuuoHHbIE BOJHBl UYWCICHHOCTH XWIMHUKOB U KepTB», «Cxema JneilcTBug
€CTeCTBEHHOT0 oTOopa», «®Dopmbl 060pbrObI 3a cyliecTBOBaHHE», «MHIyCTpHaIbHBIN
MenaHu3M», «OKuBbie uckonaembie», «IloKpOBUTENBCTBEHHAs OKpacKa KUBOTHBIX),
«[Ipepynpexxnaromas OKpacka J>KUBOTHBIX», «DU3HONOTHYECKUE  aJanTalium,
«[IpucnocobneHHOCTh OpraHu3MOB U €€ OTHOCHTENbHOCTb», «Kputepuu Buma», «Bumbl-
nBoitHukm», «CTpykTypa Buaa B mpupoae», «CrnocoObl BHI000pa30BaHUI,
«['eorpaduueckoe  BHIOOOpa3oBaHME TPEX  BUAOB  JAHIBIIICH», «OKOJIOTHUECKOE
BHUI000pa30BaHue BUJOB CUHUI, «[lonummonisl pactenunii», «KamycTHO-peeuHbIi THOpUI.

O6opynoBanue: repbapuu pacTeHH, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHUIl U 3Bepeil ¢
MpUMepaMy Pa3IMYHbIX MPUCIIOCOONEHUH, Uydena NTHIl U 3BEpei pa3HbIX BUIOB, repdbapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMH CIIOCOOaMHU.

JlabopaTopHas paboTa «BbIsIBIIEHUE H3MEHYMBOCTH y 0COOCH OJTHOTO BUJIa.
JlabopatopHas paborta «[IpucmocoOiieHuss OpraHM3MOB M HUX OTHOCHTEIIbHAS
11e71eco000pa3HOCThY.

HaGODaTODHaH pa60Ta «CpaBHeHUE BHJIOB 11O MODd)OHOTI/IquKOMV KPHUTCPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJIbTaThl



Metoapl u3y4eHHs Makpo’BoMOUMU. [laseoHTONIOTHYECKHE METOAbl HM3y4YCHUS
sBosorun. [lepexoanbie popMbl U GUIOTEHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduueckne metonpl u3ydeHus sBomouud. CpaBHeHue Gopbl U (dayHbI
MaTEepUKOB M OCTPOBOB. bruoreorpaduyeckue odnactu 3emnn. Buabl-sHAEMUKH U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEIHHO-MOP(OIOTHIECKHE METOIBI U3YUEHHS SBOJOLNH.
['eneTrueckue MEXaHH3MBI SBOJIIOLIMU OHTOTEHE3a M TOSBICHHS BOJIIONMOHHBIX HOBIIECTB.
I'oMonornuHbIe U aHAJIOTUYHBIC OpTaHbl. PyarMeHTapHbIe OpraHbl M aTaBU3MbL. MOJIEKYIISIpHO-
reHEeTHYECKHe, OMOXUMUYECKHE U MaTEMATUIECKHE

MCTOAbI HU3YYCHHUSA ODBOJIFOLMH. T'oMmostornuneie TeHEL. COBpeMCHHI)IC MCTOAbI TIOCTPOCHUA
(bl/IJIOI‘eHeTI/I‘-IeCKI/IX JACPCBLCB.

XpOMOCOMHBIC MyTalliu 1 3BOJIIOIIHUA T'CHOMOB.

OO6mme 3aKkOHOMEpPHOCTH (MpaBwWiia) OHBOMIONUU. [Ipunyun cmenvl  QYHKYULL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH.

JemoHcTparu

[optpetsi: K.-M. Bap, A.O. KoBanesckuii, ®. Mromnep, O. ['ekkensb.

Tabmner ©  cxeMbl:  «DUIOreHEeTHYECKUIA paa  JIOLIAN»,
«ApXeonTeEPUKCY,

«3Bepo3yobie smeps», «Cteronedansy, «Puanodute», «CeMeHHbIE TanOpOTHUKI,
«buoreorpaduyeckue 30HBI 3emian», «/peitd koHTHHEHTOBY», «PemukTh», «HauampHbIe
CTauy SMOPHOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX IKHUBOTHBIX», «[ OMOJIOTHYHBIE U
aHAJIOTMYHBIC OpPraHbD, «PyJIMMEHTHI», «ATaBU3MB, «XPOMOCOMHBIE HAOOPHI YEJOBEKA W
muMITan3ey, «[ TaBHbIe HapaBJICHHS SBOTIONUNY, «OOIIHe 3aKOHOMEPHOCTH YBOJTIOITUI.

OO6opynoBanue: KOJUICKIIUU, TepOapuu, MYISDKH HCKOMAEMBIX OCTaTKOB OPraHH3MOB,
MYJISDKH TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAMMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue u pa3BuTHE )KU3HU HA 3emJie

Hayunble rumoTe3pl MpOMCXOXKICHHS KU3HH Ha 3emie. AOHOreHe3 M IMaHCIepMHUSL.
JloHayuHble MPEACTaBICHUS O 3apPOXKACHUU KHU3HU (KpealMoHu3M). ['umnoTe3a moCTOSIHHOTO
CaMO3apoKJICHUsI XU3HU M €€ omnpoBepkeHue omnbiTamu @. Penu, JI. Cnamnannanu, JI.
[Nacrepa. [IpoucxosxaeHNE )KU3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE JTambl HeopraHuyeckoil sBomtoruu. Ilmanerapnas (reojormyeckasi)
HBOMIONMS. XUMHUYECKasi HBOMIONMS. AOHOTEHHBIH CHHTE3 OPraHMYeCKHX BELIECTB U3
neoprannueckux. Omeir C. Mwumnepa u  [I. HOpu. OOpazoBaHue MOJIMMEPOB U3
MoHoMepoB. Koarepsarnas runore3a AWM. Onapuna, rumote3a MmepBUYHOrO OyiaboHa JIXK.
XonaeitHa, renetnyeckas runore3a I'. Mémnepa. Pu6o3umer (T. Uek) u rumoresa
«wvupa PHK» V. T'unbepra. dopmupoBanne memOpaH M BO3HUKHOBEHHE IPOTOKIETKH.

Ucropuss 3emsin u MeTolibl €€ u3ydyeHus. Vckomaemple OpraHWYeCKHUE OCTATKHU.
l'eoxpononoruss u e€ Meronsl. OTHOcUTeNbHAsE U aOCONIOTHAs TEOXPOHOJIOTHUSL.
['eoxpoHonornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SIOXH.

HauanbHblie 3Tanbsl opraHnyeckoi 3BoJItOIMH. [[0sIBIEHHE U 3BOJIOLHS MTEPBBIX KIETOK.
DBomtoius Metaboian3Ma. BosHukHOBeHHe mepBbIx dKocucTeM. COBpeMeHHbIE MHUKPOOHBIE
OMOTIEHKN Kak aHalor mepBbIX Ha 3emie cooOmiectB. Ctpomaronutsl. [Ipokapuotel u
JYKapHOTHI.

[IpoucxoxaeHune 3ykapuoT (CUMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HHMKHOBEHHME OCHOBHBIX TpyMI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl ABOJIOIUU BBICHINX pacTeHui. OCHOBHBIE apoMOp(o3bl pacTeHUH.
Boixon pacrenuit Ha cymy. IlosiBlieHHE CHOpPOBBIX PACTEHH M 3aBOEBAaHUE UMM CYIIU.
Cemennsle pacteHus. [IporcxoxkaeHne IBETKOBBIX PACTEHUI.



OcCHOBHBIE 3Tambl 3BOJIOIUHN KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(}O3bI KUBOTHBIX.
Benackas ayna. KemOpuiickuii B3pbIB — OSIBICHUE COBPEMEHHBIX THIIOB. [1epBbie XOpaoBbIe
KUBOTHBIE. JKU3HB B BOJIC. DBOJIOIMS MMO3BOHOYHBIX. [Iporcxoskienrne aMmpuOnii U penTHITHHA.
[IpoucxoxaeHne MIICKONUTAIOMMX U NTHil. [IpuHIun kimoueBoro apomopdosza. OcBoeHue
0€CITI03BOHOYHBIMH H MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButHe xu3HM Ha 3eMJIe 10 ApaM U TIEPHOIaM: apXeid, IPOTEPO30ii, MaIe030i, ME3030H,
KaifHO30H. OOImIas XapaKTepUCTUKa KIMMaTa M T'eOJIOTMYECKUX MporeccoB. [losBieHue u
pacuBeT XapakTEepPHBIX OPTaHU3MOB. YTJIEOOpa30BaHHUE: €ro YCIOBHS W BIMSHHE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMUPAHUS — IKOJIOTHUYECKUE KPU3UCHI MPONuIoro. [IpuuuHel U ciaeacTBus
MaccoBbIX BbIMUpaHUN. COBPEMEHHBIN SKOJOTUUECKUIM KpU3UC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHus1 Onopa3zHooOpa3us Ha 3emiie.

CoBpemMeHHas cucteMa oprannyeckoro mupa. [IpuHnumne! knaccuukanuu OpraHu3MoB.
OcHOBHBIE CUCTEMATUYECKHE TPYIITBI OPraHU3MOB.

JlemoHcTpamu

[Moptpetsr: ®@. Penu, JI. Cnannannanu, JI. [Tacrep, U.U. Meunukos, A.U. Onapun, J[x.
Xonpaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Ilacrepa mo
M3YUYEHUIO CaMO3apoKIeHus Xu3Hm», «Cxema ombita C. Mwmepa, I'. IOpu», «Ortamsl
HEOPraHW4YeCKOW dBoonum», «l'eoxpoHosornueckas 1mkanay, «HadampHble 9Tarbl
OpraHUYecKor 3BoJIIOIUNY, «Cxema 00pa3oBaHUs SYKApHOT MYyTEM CUMOHOTEHE3a»,
«Cucrema xuBOM mpupoapl», «CTpoeHue Bupyca», «ApoMopdo3bl pacTEHU»,
«Punnodute», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN»,
«Mxn», «llanmopotHukn», «l'oj0ceMeHHbIE pacTeHHs», «OpraHbl LBETKOBBIX PACTECHUI,

«Cxema pa3BUTUA JKMBOTHOTO MHpPa», «ApoMop(]o3bl >KUBOTHBIXY,
«Ipocreitmme», «Kumeynonosoctusie», «llmockue dyepBm», «YUimeHHCTOHOTHEY,

«PBIOBI»,  «3€MHOBOJHBIEY, «IIpecmbIkaromuecs», «IITHIE,
«MIICKOIIMTAIOIIHEY,

«Pa3BuTHE XWU3HU B apxeuckoil spe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOU 3pen,
«Pa3BuTHE XKM3HU B MAJICO30MCKON 3pe», «Pa3BuTHE KU3HM B ME3030MCKOUM 3pey,
«Pa3BuTHE )XM3HU B KaiTHO30MCKOM 3pe», «COBpeMEHHAasi CHCTEMa OPraHMYEeCKOTO MUPAY.
OOGopynoBanue: repOapuu pacTEHUN pPa3IUYHBIX OTEJIOB, KOJUICKIIMH HAaCEKOMBIX,
BJI&YKHBIE TIPErapaThl >KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUHU WTJIOKOXKHX, CKEJIETHI

MO3BOHOYHBIX >KMBOTHBIX, Uydyela NTHUI[ M 3BEpEi, KOJJICKIMU OKaMEHEIOCTeH, MOJIE3HBIX
HCKOIAEMBIX, MYJISKUA OPTraHHYECKHUX OCTATKOB OPraHU3MOB.
BupryanbHas nabopaTtopHasi pabotra «MopaenupoBaHue onbIToB Musuepa—tOpu 1o
M3YYEeHUIO a0MOTEHHOTO CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOMN aTMocdepey.
JlaboparopHas pabotra «M3ydeHHe U ONHMCAHHME HCKOMAEMbIX OCTaTKOB JPEBHHUX
OpraHU3MOBY.

IIpakTuyeckas pa60Ta «I/I3yquI/Ie 0COOCHHOCTEH CTpOCHUA paCTeHI/Iﬁ Pa3HBIX OTACIIOBY.
IIpakTuyeckas pa60Ta «I/I3yquI/Ie 0CcoOeHHOCTEH CTPOCHUA IMO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Paszpgens! u 3agaun aHTpOIIOJIOrMU. MeTo bl aHTPOIIOJIOT UH.

CraHOBJIEHHME NPEACTABIECHUN O NMPOUCXOKICHUM YellOBEKa. Peluruo3Hele BO33peHUsI.
CoBpeMeHHbIE HAYYHbBIE TEOPUH.

CXoncTBO 4YenoBeKa C JKMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE 4YeENIOBEKA.
CBuzerenbcTBa CXOJCTBA YEJIOBEKAa C JKMBOTHBIMHU: CPaBHHUTEIBHO-MOpP(OIOrHYecKue,



AMOPHUOJIOTUYECKUE, (UZUOJIOTO-OMOXUMHUYECKUE, ToBeneH4Yeckne. OTIuYMs YelnoBeKa OT
KUBOTHBIX. [IpSIMOXOXKIEHHE U KOMIUIEKC CBA3AHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBwxymue cuibl ((pakTopel) aHTpOIIOTreHe3a: OMOIOrMYECKHE, COLUAIbHBIE.
CooTHolIeHre OMOJIOTHYECKUX U COIUATTBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaMU aHTpOTIOTeHe3a. PanHue 4enoBekooOpa3Hbie 00e3bsHBI (TPOKOHCYJIHI)
Y paHHUE TIOHTU/BI — OOIIUE TPEIKH YEIOBEKOOOPa3HBIX 00€3bsH U JOACH. ABCTPAIOTIUTEKA
— IBYHOTHE IIPEJKH JIIoAeH. HeloBeK yMelblii, IepBbIe U3TOTOBIICHUS OpyAui Tpyzaa. Yenosek
MPSMOXOJIAIIUN ¥ TEPBBIA BBIXOJ JItOJeH 3a mpenenbl Appukn. UemoBek reiaennoeprekuit
— o0muil mpesoK HeaHJepTaJbCKOTO YEJIOBEKa U ueloBeKa pasyMHoro. Yenosek
HEAHJACPTAIbCKAN KaK BUJ JIIOJIEH XOJIOJHOTO KiMMaTa. YenoBeK pa3yMHbII COBPEMEHHOTO
THUIIA, IEHUCOBCKUI YEJIOBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka
Y TIAJIEOT€HOMMUKA.

OBOJIIOLUS COBPEMEHHOTO 4ejoBeka. EcrecTBeHHBIH OTOOp B MOMYNSALHUAX 4YEIOBEKa.
MyranuoHHsli nporecc U noauMopdusm. [lomynsioHHbIe BOJIHBI, Apeii( reHoB, MUrpanus
1 «3(h(dEeKT ocHOBATENA» B MOMYJISAIUAX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bosbiine pacsl: eBporneouHas (eBpasuiickas),
aBCTpaIO-HEerpou IHas (PKBaTOpHAIbHAS ), MOHTOJIONTHAS (a3MaTCKO- aMepUKaHCKast). Bpems u
MyTH pacceleHus 4YeJoBeKa Mo IulaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. llpucrnocoOneHHOCTh 4YeloBeKa K pPa3HbIM  YCIOBHSM
OKpyxaromei cpensl. BiusHue reorpaduueckoit cpeapl u apeiida reHoB Ha MOP(OIOTHIO U
(hM3HOJIOTHIO YEITOBEKa.

MexauciuruinHapasie . MeToAbl B (pu3mdeckor (OMOJIOTMYECKOi) aHTPOTOJIOTHH.
OBOJIOMOHHAsA ~ AHTPONOJIOTUS M IAJCOAHTPOIOJIOTUSA  YEJIOBEUECKUX  IOIYJISALUH.
buocoumaneHple  HMCCIenOBaHMA ~ NPUPOABI  4denmoBeka. McecienmoBaHue — KOJBOIOLUM
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JlemoHcTpammn
[Toptpetsr: Y. Hapsun, JI. JTuku, A.4. Porunckuii, M.M. I'epacumos.

Ta6J'II/H_[BI U CXCMBI: ((MCTO,I[BI AHTPOIIOJIOTHU», «["'0n0BHON MO3T YCIJI0OBCKa»,
((quOBeKOO6pa3HI)Ie 0663]:5{HBI)>, «Ckener YCJI0BCKa u CKCJICT
HITUMIIaH3EC)),
«Py,Z[I/IMeHTI)I Hn aTaBHU3MBI», ((I[BI/I)KYH_[I/IC CUJIBI aHTPOIIOI'CHE3a», ((9BOJ'II-OI_II/IOHHO€

JPEBO UYEIIOBEKA», KABCTPAIOTHTEK», «UenoBeK yMelblit», «UemoBeK MPSIMOXO TSI,
«JlenucoBckuii uenoek» «Heannepranpuby, «KpoManboHIb, «l[Ipeaku deroBekay,
«Tarbl BOJIIOLINU YeTIOBEKay, «Pachl uemoBekay.

O6opynoBaHue: MyJsKH OKaMEHENIOCTeH, MPEIMETOB MaTePHAIbHOM KYJIbTYpPHI PEIKOB
yenoBeka, penpoAykuuu (dotorpadun) kKapTUH ¢ MUGDOIOTUYECKUMH U OHOIEHCKUMU
CHO’KETaMH TIPOMCXOXKICHHSI YeI0BeKa, (oTorpaduu HaXoI0K UCKOMIAEMbIX OCTATKOB YEJIOBEKA,
CKeJeT 4YelloBeKa, MOJIeNb Yeperna 4YelloBeKa U deperna IIUMIaH3e, MOJIENIb KUCTH YelIOBeKa U
KHCTHU IIMMIIaH3€, MOJIENIM TOpCca MPEAKOB UeIOBeKa.

JlabopatopHas pabota «M3ydueHue OCOOEHHOCTEH CTpOEHHs CKeleTa 4deJoBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM).

[IpakTuyeckas pabota «/3ydeHne SKOIOTHYECKUX aIaNTalluil YeTOBEKay.

Tema 6. JKkoJIOrMsl — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB U HAJOPraHU3MEHHbIX
CHCTEM C OKpY Kalluei cpeaou

3apoxaeHue u pa3BuUTHE OHKoJoruu B Tpyrax A. ['ym6Gonbnara, K.®. Pynwse, H.A.
CesepuoBa, 3. I'ekkensi, A. Tenciau, B.H. CykauéBa. Paznensl u 3agauu skonoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.



Mertoap! 3konoruu. IloneBbie HaOMIONEHHS. DKCIIEPUMEHTHI B 3KOJIOTHUHU: TPUPOIHBIEC U
nabopaTopHble. MOJETMpOBaHUE B 3KOJIOTUH. MOHUTOPUHT OKPYXKAIOIIEi Cpeibl: JIOKAIbHBIMH,
PETHOHANBHBIN U TTI00ATHHBIN.

3HaueHue HKOJIOTMYECKUX 3HAHUU JUIsl 4eJOBEKa. DKOJIOIMUYEeCKOe MUPOBO33PEHUE KaK
OCHOBAa CBSI3€HM 4YeJIOBEYECTBA C INpUPOa0oM. POPMHUPOBAHHE HKOJIOTMYECKOM KYIBTYpPHl H
9KOJIOTHYECKOW IPaMOTHOCTH HACEJICHHUS.

JemoHcTpaluu

[optpets: A. I'ymbonpar, K.®. Pynse, H.A. Cesepuos, 3. I'ekkens, A. Tenciu, B.H.
Cykaués.

Tabmuuer u  cxeMbl:  «Pa3gensl JKOJIOTUMNY, «MeTompl  BKOJIOTHNY,

«CxeMa MOHUTOPUHTa OKPYXKalOIIeH cpeb».
JlabopaTtopHast pabota «M3ydeHne MeTo 0B KOJOTUUECKUX UCCIICTIOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUSA

Okojnorydeckre (akTopsl M 3aKOHOMEpHOCTM ux JeiictBus. Knaccudukanus
9KOJIOTHUECKHUX  (DaKTOpoB: abMOTHYEcKHe, OuOoTHYecKHe, aHTponoreHHele. OOuume
3aKOHOMEPHOCTH  JeMcTBUsSl  3Kojornyeckux  ¢akropoB. [IpaBuno  munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTh. DBpHUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue paxkropsl. CBeT Kak sKoornueckuit paxtop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PaCTeHUH M >KMBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUrHasiabHas poJib cBera. doToneprousm.

Temneparypa kak skonoruueckuit gaxrtop. JlelicTBue TemmepaTypbl Ha OpPraHU3MBI.
[TokuIoTeEpMHBIE W TOMOMOTEPMHBIE OPraHU3Mbl. OJBPUTEPMHBIE UM CTEHOTEPMHBIC
OpraHU3MBI.

BrnaxxHocth  Kak  9KOJOTHYECKHH  (akTop. [IpucnocobneHust  pacTeHuil K
noJIep)KaHnio BoxHOTo OanaHca. Kiaccupukamuss pacTeHHMH 1O OTHOLICHHIO K BOJIC.
[TpucniocoOneHust )KUBOTHBIX K N3MEHEHHIO BOJHOTO PEKUMA.

Cpensl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, TIOYBEHHAS, TIIyOHMHHAS
MOJIMOYBEHHAS, BHYTpUOpraHu3MeHHasi. DU3HKO-XUMUYECKHE OCOOCHHOCTH Cpeil OOMTaHus
opranu3MoB. [IprucrnocoOeHnst OpraHu3MOB K KU3HH B Pa3HbIX Cpelax.

buonornyeckue purmbl. BHenHue u BHyTpeHHHE pUTMBIL. CyTOYHBIC U TOJJUYHBIC PUTMBI.
[Tprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBHIA YKHU3HH.

Xuznennrsie Gopmbl oprann3MoB. [loHstue o xu3HeHHOU (popme. JKuzHeHHBIE GOPMBI
pacTeHMil: JIepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJICTHHUE TPaBbl, OJHOJCTHUE TPABHI.
XKuznenneie (GOpPMBI KUBOTHBIX: THIPOOHOHTHI, T'€OOHMOHTHI, a’3pOOHMOHTHI. OCOOEHHOCTH
CTPOCHUs ¥ 00pa3a KU3HHU.

buotnueckne Qakropbl. Buiabl OHOTHUECKUX B3aMMOJCHCTBHIM: KOHKYpPEHIIHS,
XHUITHAYECTBO, CMMOMO3 1 ero Gopmel. [lapazutusm, koornepanus, MyTyaau3M, KOMMEHCAITU3M
(KkBapTUpaHTCTBO, HaxyeOHHWYecTBO). Herpoduueckue B3aUMOACHCTBUA  (TONHYECKHE,
dopuueckue, habpuyeckue). 3HauYeHNE OMOTUYECKHX B3aUMOJCUCTBUN NJISl CYIIECTBOBAHUS
OpraHu3MoB B cpefie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMOHCTpaIuu
Ta0auuel A CXEMBI: «IKOITOTHUECKHE dakxTopbI», «CBeTOBOM
CIIEKTPY»,

«DKOJOTHYECKHUE TPYIIIBI ’)KUBOTHBIX IO OTHOIICHUIO K CBCTY», ((TGHJ'IOKpOBHBIe JKHBOTHBIC),
<<XOJ'IO,Z[HOKpOBHLIC JKHBOTHBIC), «DPHU3NOJOTHYECKHE afallTalluu JKHUBOTHBIX», «Cpe,Z[LI
oOuTaHUs OpraHnu3mMoB», «buojoruueckue PUTMBID», «Xu3HeHHEBIE (bOpMLI paCTCHHﬁ>>,
«Ku3HeHHbIC (I)OpMBI JKHBOTHBIX», «DKocHucTeMa IMUPOKOJIMCTBCHHOI'O Jecayn,
«DKocHCTEMa XBOMHOTO Jecay, «HCHI/I IIUTaHUA,

«XI/IH_IHI/I‘-ICCTBO», ((HapaSI/ITI/ISM», «KOHKprHLII/IH», «CI/IM6I/IO3>), «KoMMeHcamu3m.



ObGopynoBanue: repOdapuu pacTeHU W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
Pa3NMUYHBIX  JKOJOTMYECKHX (DakTOpoB, TepOapuu CBETOJIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHH, CBETOJIIOOMBBIC, TEHEIIOOUBBIC M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapuu W KOJUICKIUH TEIJIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMii, uyuyena NOTUL U 3Bepel, repOapuuM pacTeHUM, OTHOCALIMXCS K THUrpouTam,
KcepopuTam, Me3oduramM, KOMHATHBIE PACTCHHUS NAHHBIX TPYIIN, KOJUICKIHMH YKUBOTHBIX,
oOuTAOIMMX B Pa3HBIX Cpefax, repdapuu U KOJUIEKIIMU PAaCTeHUH M KUBOTHBIX, 00JIaIAI0IINX
YepTaMu TPUCHOCOOIEHHOCTH K CE30HHBIM HW3MEHEHHSM YCIOBHH IKU3HH, TepOapuu u
KOJUICKIIUM PACTCHUH ¥ JKUBOTHBIX Pa3IMYHBIX JKU3HEHHBIX ()OPM, KOJUIEKIWH >KMBOTHBIX,
YYaCTBYIOUIMX B PA3TUYHBIX OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlaGoparopHas paGoTa «BpIsiBiIeHNE NPUCTIOCOOIECHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGoparopHas pabGoTa «BbIsiBIeHHE MNPUCTIOCOOIEHUI OPraHu3MOB K BIIUSHUIO
TeMIepaTypbI».

JlaGoparopHas pabora «AHaTOMUYECKHE OCOOEHHOCTH PACTeHMH M3 pPa3HBIX MECT
oOUTaHUD.

Tema 8. DkoJiorust BUI0B M NOMYJIALUI

DKOJIOTHYECKHE XapaKTePUCTUKH MOMyIAud. [lomymsimus kak Onojgorndeckas cucreMa.
Pons HeomHOpomHOCTH cpenbl, GU3HYECKHUX 0aphepOB M OCOOCHHOCTEHW OWOJIOTHH BUJOB B
(GbopMHUpPOBAaHMM TPOCTPAHCTBEHHOM CTPYKTYphl momyisiuil. OCHOBHbIE TOKa3aTelu
MOMYJSAIUA: YHUCICHHOCTh, IUIOTHOCTh, BO3PACTHAs W MOJIOBAas CTPYKTypa, POKIAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITHSI.

DKoJiorrueckas CTpykTypa nomyisiuu. OTeHKa YUCICHHOCTH MOmyisaiuu. J(uHamuka
MOMyJSALMM M €€ peryrsauus. buoThyecknili MOTEHUMan MNomyiasuuu. Mo aenupoBaHue
JUHAMUKM nonyiauud. KpuBbele pocra uynciaeHHOCTH mnomyisauud. KpuBbele BbDKHBaHUS.
Perynsiiyst 4MCIEHHOCTH MOMYNSALMHA: poOjib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIINX OT
MJIOTHOCTU. DKOJIOTHYECKHUE CTpaTeruu BUMoB (r- u K-ctparerun).

[Tonatue 00 »KojorMyeckod Humie Bujga. Mecroobutanme. MHOTOMEpHass MOJIETb
skoJiornyeckoit Humu [x. M. Xatunncona. Pazmepsl skosorndeckoid Huu. [lotenuuansuas u
peanu30BaHHAS HUILIH.

Bupn kak cucrema nomynsunii. Apeassl BUAOB. Bubl U UX )KM3HEHHBIE CTPAaTETUH.
DKOJIOTUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEACHUS M MUIPALMA KUBOTHBIX. bHoslornueckue WHBa3uu
YyXKE€POJHBIX BUJIOB.

JlemoHcTpamu

ITopTpert: Jx.1. XatunHCOH.

Tabmuist u CXEMBI: «IKOJIOTUYECKHE XapaKTEPUCTUKU

HNONYJISILUW,
«IIpocTpaHCTBEHHAs CTPYKTYypa nonyiasiuun», «Bo3pacTHble mUpaMuabl HOIMMYISILIUN,
«CKOpOCTh  3acesieHHs TOBEPXHOCTHM 3€MJIM pa3IMUYHbIMU  OpranusmMamm», «Mozeinb
skonornyeckor Humu Jx. M. XaTunHconay.

Ob6opynoBanue: repdapun pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.
JlaGopatopHas padora «IIpucnocoOneHus ceMsiH pacTeHU K pacCeNeHUION.

Tema 9. IkoJ10rHA CO001IECTB. IKOJIOTNYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. broiieHo3 u ero ctpykrypa. CBsi3u MeXJIy OpraHU3MaMu B
OuoIeHo3e.

Okocuctema kak OTKpbiTas cuctema (A./[x. Tencnu). DyHKIIMOHANBHBIE OJIOKU
OpPraHU3MOB B JKOCHCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckre ypoBHHU.
Tpoduueckue nenu u cetu. Abnotnyeckue O6J10ku dkocucTeM. [IouBbl U UIIBI B DKOCHCTEMAX.
KpyroBopoT BeiecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.



OcHOBHBIC TIOKa3aTelM SKOCHCTEMbl. bHOMacca W HPOAYKIHS. DKOJOTHMUYECKHE
HI/IpaMI/II[bI qHuCCiI, 6I/IOMaCCBI n 3HepFI/II/I.

Junamuxa  skocucmem.  Kamacmpogpuueckue — nepecmpotixu. Dnykmyayuu.
HanpasieHHbIe 3aKOHOMEPHBIC CMEHBI COOOIIECTB — CyKIecCHH. [lepBUYHBIC U BTOPHYHbBIC
CYKLIECCUM M UX MNPUYMHBL. AHTPONOTE€HHBbIE BO3JEHCTBUA Ha cykueccuu. KiumakcHoe
coo0miecTBo. bropasHooOpasue M MOJHOTa KPyroBOpPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH
COOOIIIECTB.

[IpupoHbIe SKOCHCTEMBL. JDKOCuUcmembl 03Ep U pek. DKocucmemvl MOpell U OKeaHos.
Orocucmemvl myHnop, 1eco8, cmeneti, NyCmvlHb.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. Arposkocucrema. ArpoineHo3. Pazmuums Mexnay
AQHTPOTIOT€HHBIMH ¥ MIPUPOJTHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackast ¢iopa u payHa.
CuHaHTponu3anus Tropojackod ¢ayHbl. buosiornueckoe M XO3MHCTBEHHOE 3HAu€HUE
arpo3KOCUCTEM U YpPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHMSI OCHOBHBIX  B3aUMOJICUCTBUM  OPraHU3MOB B
akocucteMax. Poab kackaonoco s¢ghghexma u 6ud06-30upuxamopos (Knouesvix 6ud08) 6
@yHrkyuonuposanuu sxkocucmem. IlepeHOC SHEpPruM W BEUIECTB MEXIY CMEXKHBIMU
SKOCUCTEMAMU. YCTOWYHMBOCTh OPraHU3MOB, MOMYJIALMHA M DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JEHCTBU.

Mexanuszmor  8030eticmeus 302p}23H€HuZ/7 PA3HBIX MUnoe Ha Cy60p2aHu3M€HHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO6bl IKOJI02UHUECKO2O
HOPMUPOBAHUA AHMPONOSEHHO20 6030eliCmeusl. MGTOI[OJ'IOI‘I/ISI MOHUTOPHHTAa €CTECCTBCHHEBIX U
AHTPOIIOTCHHBIX 3KOCUCTEM.

JlemoHcTpammn

[Toptper: A lx.

Tencnu.

Tabmuis! u cxeMbl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jeca», «DyHKIHMOHAIbHBIE TPYIIbl OPraHU3MOB B IKOCHCTEMEY,
«KpyroBopor BemiectB B d3kocucreMe», «llenm nuTanus (macTOuiHas, AETPUTHAS)Y,
«JKoJIoTMYeCKass ~ OHpaMuja  4Hucem»,  «DKoJloTWYeckass  nupamMyaa  OMOMAacchly,
«JKoyloruyeckass nupamuaa dHeprum», «OOpazoBaHHe 00J0Ta»,

«IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jeca MOCIE MOoKapa», «IKOCUCTEMA 03€par,
«ArpoueHo3», «KpyroBopoT BemIECTB W MOTOK HSHEPTHH B arpoleHO03e»,
«[Ipumepsr ypObosKOCHCTEMY.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydesia MTHIl U 3BepeH,

repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUMN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakmuueckas paboma «V3yyenue u onucanue ypo0o3KOCUCTEMBI.

Jlabopamopnas padboma «3yueHne pazHOO0pa3usi MEJIKUX MOYBEHHBIX YWJICHUCTOHOTHUX
B Pa3HBIX YKOCHCTEMAX).

Oxckypcus «IKCKypcUsl B THUIIWYHBIN OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03epo, 00JI0TO)».
IKcKypcus «IKCKYpCHUsi B arpodKOCUCTEMY (Ha MOJIE WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTemMa

buocdepa — obmennanerapuas 060y04ka 3eMid, IJe CYIIECTBYET WM CYIIECTBOBAja
xu3Hb. Pa3BuTHE NpeacTaBienuii o 6uocdepe B Tpynax 3. 3tocca. Yuenue B.U. Bepnaackoro
o 6uocgepe. Obmactu Ouocheps! u e€ cocras. JXKupoe BerecTBo Ouocheps! 1 ero GyHKIUH.



3aKoHOMEpHOCTH cylecTBoBaHus orochepsl. OcobeHHOCTH Onocdephl Kak Ti00anbHOMI
skocucTembl. JluHammuueckoe paBHOBecme B Ouochepe. KpyroBopoTsl BermecTB u
OMOTEOXMMHYECKUE LHUKIBI (yriiepoa, a3ora). PUTMu4HOCTH siBieHuil B Onocdepe.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOTIpenaparhl: «MUTO3 B KJIETKaxX KOpELIKa
TyKay.

JlaGoparopHas paboTa «3yueHne XxpoMocoM Ha FOTOBBIX MUKpPOIIpernapaTaxy.

JlaboparopHas paborta «HaOmroneHne MuUTO3a B KJIETKAaX KOHYHMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpazme opraHu3MoB. OTHOKJIETOUYHBIE, KOJIOHUAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KHU3HEAESITEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxew, OJHOKJIETOYHblE€ TpHUObI, OJHOKJIETOUYHbIE BOJOPOCIH, JPYTHM€ IPOTHUCTHI.
KonoHuanbsHble OpraHu3MBbl.

B3anMocBs3b yacTell MHOTOKJIETOYHOIO Opraiu3Ma. TkaHu, OpraHbl M CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTEIbHBIX TKaHel: oOpa3oBaTenbHasi, MOKpPOBHa,
MIPOBOJISAIIAs, OCHOBHAs, MexaHndeckasi. OCOOEHHOCTH CTpOeHUs, (PYHKIHM U pacroioKeHus
TKaHEN B OpraHax pacTEHUM.

Tkanu JKMBOTHBIX M 4eJOBeKa. THMBI KUBOTHBIX TKaHEW: SNUTEIHalIbHAS,
COEJIMHUTENIbHAS, MbllIeuHas, HepBHas. OCOOEHHOCTH CTpOeHUs, GYHKIHUNA U PACIOJIOKEHHS
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransbl. BereraTuBHbI€ M FeéHEpaTUBHBIE OPraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U yeloBeKa. OYHKIIMM OPraHOB U CUCTEM OPIaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenuwit. Ckenerbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli W BHyTpeHHUU ckeneT. CTpoeHHEe U  THIIbI
COEIMHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBM)KeHHE OJHOKIETOYHBIX OpPraHU3MOB: amMEOOHIHOE,
KTYTUKOBO€, pPECHHUYHOE. J[BM)KEHHME MHOTOKIIETOYHBIX DPACTEHMI: TPONM3Mbl U HACTHUH.
JIBuKeHHe MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa: MbIIeYHas cucreMa. Peduekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutranue opranu3moB. [lormomienue BOabl, YIJIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusMH. [IuTaHue >XKMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE IHUIIEBAPEHUE.
[IuTtanne MO3BOHOYHBIX KUBOTHBIX. OTAEIbI MULIEBAPUTENBHOIO TpakTa. [IumeBapurenbHbie
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeka.

Jlpixanue opranu3MoB. J{prxanue pacteHuil. J{pixanue ;kuBoTHBIX. J{uddy3us razos uepes
MOBEpXHOCTh KieTKu. KoxkHoe npixanue. JlpIxarenbHas OBEPXHOCTh. JXKabepHoe u J€rounoe
IbIxaHue. JlpIXaHWe MO3BOHOYHBIX >XMBOTHBIX M YEJOBEKA. OBOJIIOLHMOHHOE YCIIOXKHEHHE
CTpOEHUS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. [lpIxarenpHass cucTeMa 4YeloBeKa. MexaHu3M
BEHTWISALUM JETKUX Y ITULl M MIIEKONIUTAONMX. Perymnsuus apixanus. JprxateabHble 00bEMBI.

TpancnopT BewiecTs y opraHu3MoB. TpaHCHIOpPTHBIE CUCTEMBI pacTeHHH. TpaHcropT
BELIECTB y XUBOTHBIX. KpoBeHOocHass cucremMa u €€ oprasHel. KpoBeHOCHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uesnoBeka. Cepaue, KpOBEHOCHBIE coCyabl U KpoBb. Kpyru

KpOBOO6paH_ICHI/I$L 3BOJIIOI_II/IOHHBIC YCJIOXKHCHUA  CTPOCHHUA KpOBCHOCHOﬁ CHUCTCMBI
IMO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u et peryidanus.

Brigenenue Yy OpraHu3MoOB. Brigenenue y paCTeHHﬁ. Brigenenue Y JKHUBOTHBIX.
COKpaTI/ITCJ]LHLIC BaKYyOJIH. Opl" aHbl BBIJICIICHMU. CDI/IJ'ILTpaI_[I/IH, CCKpeUUuAa Hu 06paTHOC
BCaChIBAHUEC KaK MCXaHU3MBI paGOTLI OpraHoB BBIACJICHUA. CBs3p MOJNOCTH Tella C



KPOBEHOCHOM M BBIACIUTEIBHON CHCTEMaMU. BplieneHne y I03BOHOYHBIX JXUBOTHBIX U
yenoseka. [louku. Ctpoenue u pyHkunonupoanue Heppona. OOpa3oBaHNEe MOYH y YEITOBEKA.

3ammTa y opraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTepuil u
LMCTHI MPOCTEUIINX. 3allluTa y MHOIOKJIETOUHBIX pacTeHuid. Kytukyna. CpencTBa naccuBHOM
Y XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amura y MHOIOKJIETOUHBIX HUBOTHBIX. [IOKpOBBI M HMX MpPOMU3BOJHBIE. 3aliura
opranu3smMa oT Oone3Heill. MMMyHHas cucrema uenoBeka. KileTouHbIi U TymMopanbHbIN
UMMYHHUTET. BpoxaéHHbIA W npuoOpeTéHHBIN cnenuduyecknii MMMyHUTET. Teopus
KIIOHaJIbHO-ceneKkTuBHOTO uMMmyHuTera (II. Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurenpHble OTBETHl OpraHu3MoB. Poib BpOXKAEHHOTO HMMYHUTETa B Pa3sBUTUU
CHCTEMHBIX 3a00JI€BaHUN.

Paznpaxkxumocts ¥ perymsiuus y OpraHuzMoB. Pa3gpakumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapakuMocTs u perynsnms y pacreHuil. PocToBbie BeniecTBa U ux
3Ha4YCHHE.

HepBhas cuctema u pednexropHas perynasuus y KMBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIOIMOHHOE YCIOXKHEHUE CTPOEHMSI HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTnaeib
TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u peduextopHas ayra. besycinoBubsie u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHas perynsuus U SHAOKPUHHAs CHCTEMa >KMBOTHBIX M uesnoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M WX TOPMOHBI. /[leficTBHe TOpMOHOB. B3anMoOCBs3b HEpBHOW U
SHIOKPUHHOM cucteM. ['unoranamo-runoduzapHas cCUCTEMA.

JleMOHCTpanuu
[Toptper: N.IL
I1aBi0B.

Tabmuipr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «llIpocreitmmey, «Opranbl BETKOBBIX pacTeHUi», «CHCTEMBI OPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHM pacTeHui»,
«KopueBbie cuctembl», «CtpoeHue ctedns», «CTpoeHHe IMCTOBOM IUIACTUHKMY», «[KaHH
KHUBOTHBIX», «CKeneT uenoBekay, «[lumeBapurenpHas cucreMa,

«KpoBenocHas cucreman, «JlpixarenbHas cucremay, «HepBHas cucremar», «Koxay,

«Mpliiieynast  cuctema», «BbigenurenbHas —cucteMay, «OHIOKPUHHASI CHCTEMay,

«Ctpoenne  MpIIup»,  «MMMyHUTETY, «KuiieyHononocTHbIey, «Cxema

nUTaHus pacTteHui», «KpoBEHOCHBIE CHCTEMbI MMO3BOHOYHBIX >KHUBOTHBIX),

«CTpoeHHre TUIPBI»,

«Ctpoenue rianapumn», « BHyrpeHHee CTpoeHue J0KIeBOro uepBs», «HepBHas cucreMa poioy,
«HepBHast  cucrema  JSATYIIKH», «HepBHas cucTema
MIPECMBIKAOLITIXCS,

«HepBHas cucrema nruny», «HepBHas cuctema wiekonuTaromux», «HepBHas cucrema

yenoBekay, «Pedexcy.

O6ODVI[OB3HI/ICZ CBETOBOH MHUKPOCKOII, MUKPOIIPpEIAapaThl OAHOKJICTOUYHBIX OPraHU3MOB,
MUKpOIIpenapaThl TKaHeﬁ, PaKOBUHBI MOJUTFOCKOB, KOJUICKITUHA HACCKOMBIX, UTJIOKOKHX, ) KUBBIC
OK3EMIUISIPBI KOMHATHBIX paCTeHHﬁ, rep6apm1 paCTeHI/Iﬁ Pa3HbIX OTACIIOB, BJIAXKHBIC
npenaparbl JXUBOTHBIX, CKCJICThI IMO3BOHOYHBIX, KOJUICKIUH 0CCII03BOHOYHBIX JKHMBOTHBEIX,
CKCJICT YCJIOBCKA, O60py,[[OBaHI/Ie A1 AEMOHCTpAllU NMOYBCHHOI'O W BO3AYIIHOTI'O NHUTAHUA
paCTCHHﬁ, PaCICIUICHUA KpaxMajia U ! 1o ACHCTBUEM (I)epMeHTOB, 060pyI[0BaHI/IC JJI
ACMOHCTpAallMM  ONBITOB IO HU3MCECPCHHUIO JKU3HEHHOM €MKOCTH JIET KHUX, MCXaHH3Ma
AbIXaTCJIIbHBIX HBH)KCHHﬁ, MOZCIIY T'OJIOBHOT'O MO3Tra pa3JIMYHbIX )KHUBOTHBIX.

JlaGopatopHas pabora «/3yyeHue TkaHel pacTeHUIT».
JlaGopatopHas pabora «/3yueHne TkaHel KUBOTHBIXY.




JlaboparopHas paboTa «3ydeHne opraHoB IBETKOBOTO PACTEHUSD).

Tema 10. Pa3mHoeHHe M pa3BUTHE OPTraHU3MOB

DopMbl pa3MHOKEHHS OPraHU3MOB: Oecroioe (BKIItoUasi BEreTaTUBHOE) U 10JI0BOE. Buabl
0ecroyIoro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmHokeHue. [lonoBbie KieTkw, wium rameTsl. Meios. Craauu Meio3sa.
IToBenenne xpomocoM B Meno3e. Kpoccunrosep. bruosorndyeckuii cMbICa MEH03a U MTOJIOBOIO
npouecca. Meio3 U ero MecTo B d)KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpensaponpimieBoe pa3Butue. ['ameroreHes y JKMBOTHBIX. [loJOBBIE KeEJe3Bl.
OO0pazoBaHue U pa3BUTHE TOJIOBBIX KiIeTOK. CriepmaTorene3 u ooreHes. CTpOeHHUE MOJOBBIX
KIIETOK.

Ono0oTBOpEeHNE U 3MOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHu3MoB (OHTOreHe3). OMOpuoJiorHs — Hayka o
pa3BUTUU OpraHu3MoB. Mopghozenes — oona uz enasnvix npobaem smbpuonocuu. Konyenyus
Mopgoeenos u moodenu mopghoeeneza. Cramuu >MOpUOTEHE3a >KMBOTHBIX (HA MpUMeEpe
nsarymkn). po6nenuwe. Tumbl apobOnenus. /[lemepmunuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munwet 6nacmyn. OcoOEHHOCTH HOPOOJEHUS MJIICKOTHUTAIOIIHX.
3apoablIIeBble TUCTKY (TacTPyIsLys). 3aKkiiaJKa OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JTHCTKOB.
B3aumHoe BiusHUE YacTell pa3BUBAIOUIETOCs 3apojplia (SMOpHUOHANIbHAS WHAYKIHUSA).
3akiajKa IiaHa CTPOEHUs )KUBOTHOTO KaK Pe3yJbTaT HepapXHUUeCKUX B3aUMOJEHCTBHIA T€HOB.
Brustane Ha 5 MOpHOHANTBHOE PAa3BUTHE PA3TMUHBIX (DAKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pazButne xuBOTHBIX. [locTomMOpuonanbHbIli Tepuon. I[lpsmoe u Hempsimoe
paszButue. PazButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HadeHHE MPSAMOTO W HENPSIMOTO pPa3BUTHUS, HMX PacIpoOCTpaHEHHE B
npupoae. Tunsl pocta )KUBOTHBIX. DAaKTOPHI PETYISAIUU POCTA KUBOTHBIX U uenoBeka. Ctaguu
MOCTAMOPHOHAIBHOTO Pa3BUTHS Y KMBOTHBIX U yenoBeka. [lepropl OHTOreHe3a 4YenoBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKUE MTPOLECCHI.

Pa3zmHuoxenue v pazpuTHe pacteHui. ['amerodut u ciopodut. Meio3 B dKUZBHEHHOM ITHKJIE
pactenuii. O6pazoBaHue cHop B Iporiecce Mmeio3a. ['ameToreHnes y pacTeHUM.

OnnosoTBOpEHNE W Pa3BUTHE PACTUTEIBHBIX OPraHuW3MOB. JIBOMHOE OIJIOJIOTBOPEHHE Yy
LIBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiui OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JlemoHcTpaimu

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

Tabnuis! u cxeMbl: «BereratuBHOE pa3MHOKEHUE», « TUIIBI OECIONIOro Pa3MHOKEHUS,
«Pa3MHOXeHHE  XJIaMUAOMOHAIbD», «Pa3MHOXKEHHE SBIJICHBIY,

«PazMHOkeHue rups», «Meio3», «XpoMocoMbl», «I'amerorenesy», «CTpoeHue SHLeKIeTKU U
cnepMaro3onsia», «OCHOBHbBIE CTaauM OHTOreHe3a», «lIpsmoe M HempsMoe pa3BUTHEY,
«Pa3Butne Maiickoro xyka», «Pa3purue capanum», «Pa3BuTue JATYILIKN,
«/IBOMIHOE OIJIOJOTBOPEHME Yy LIBETKOBBIX pacTeHUi», «CTpOEHHE CEMSH OAHOAOJBHBIX U
IBYIOJBHBIX pacTeHui», «KU3HEHHbIN LUK MOPCKOH KamycThl», «KM3HEHHBIM LUK MXay,
«OKu3HEeHHBIN UK NanopoTHUKaY, «KU3HEHHBIN LUK COCHBDY.

OOGopynoBaHue:  CBETOBOW  MHKPOCKON,  MHKpompenapaTrsl  SHLEKIETOK U
CIIEpPMAaTO30M10B, MOJENb «LIMKII pa3BUTHS JATYILKI.

JlabopatopHas _pabota «M3ydyeHue CTpOEHHMS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernaparaxy.

IIpakTuyeckas pabora «BbIsBIeHHME NPU3HAKOB CXOJCTBA 3apObIIIEH MO3BOHOYHBIX




KHUBOTHBIX».

JlaGopatopHas paborta «CTpoeHHe OpPraHOB Pa3MHOKEHHS BBICIIINX PACTCHUI».

Tema 11. I'eHeTnka — HayKa 0 HaCJ1eICTBEHHOCTH M H3MEHYMBOCTH OPraHN3MOB

Hcropus craHOBIEHUS M pa3BUTUSL TE€HETUKU Kak Hayku. Paborer I'. Mennens, I'. ne
@puza, T. Moprana. Pomb oTedecTBEHHBIX Y4YEHBIX B pa3BUTUU TeHeTHkH. Pabotsr H.K.
Konbunosa, H.M. Basunora, A.H. benozepckoro, I'.Jl. Kapneuenxko, FO.A. ®unumnuenxo,
H.B. TumodeeBa-Pecosckoro.

OcCHOBHBIE T€HETUYECKHE MTOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIIEJIbHBIE
I€Hbl, AIbTCPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA WM DPELECCUBHBIN IPU3HAK, FOMO3MUIOTA,
reTepo3uroTa, YucTas JMHUA, TMOpHUAbl, TeHOTHIl, (peHoTun. OCHOBHBIE METOJIbl M'€HETHKU:
rUOPUA0TIOTMYECKUN, TUTOJIOTHUECKUM, MOJIEKYJIIPHO- T€HETHUECKUH.

JlemoHcTpamu
[optpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.W1. BaBunos, A.H.
benozepckuii, I'.JI. Kapnieuenko, F0.A. ®unumuenko, H.B. Tumodees-PecoBckui.

Ta6n1/1u51 U CXEMBI. ((MCTOJII)I T'CHCTUKHNY, «CXeMEI CKpCIIWBAaHUSAD.
JlabopaTtopHas pabota «Jlpo3odriia kak 00bEKT reHETUYECKUX MUCCIICIOBAHMIN.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHnenss — 3akoH eAuHOOOpa3us
rudpuoB nepBoro nokosienud. [Ipasmio nomunupoBanus. Bropoii 3akoH MeHaens — 3aKkoH
paciueryieHus: npusHakoB. lluTonmormyeckue OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBAaHUS.
I'unore3a 4MCTOTHI TaMeT.

AHanuzupyrolee ckpenmpanue. [[poMexyTouHbIi XapaKkTep Haclaea0BaHuUs.
Pacmiensienre npru3HakoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurnbpugHoe ckpemmuBaHue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HacjeA0BaHus MPU3HAKOB. [luTonornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe  HaciefoBaHue TmpusHakoB. PaGoter T. Moprana. CuerieHHOE
HAacJIeIOBaHUE TEHOB, HAPYIICHUE CIEIUICHUS MEXKAy TI'eHaMu. XpOMOCOMHasi Teopus
HacCJICICTBEHHOCTH.

I'eneruka mosia. XpoMOCOMHBIM MEXaHU3M OMPEICICHHS MoJia. AyTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OoMOraMeTHbI M reTeporaMeTHbId MoJ. ['eHeThuyeckass CTPyKTypa IOJIOBBIX
xpomocoM. HacnegoBanue npu3HakoB, CUETUICHHBIX € MOJIOM.

I'enotun kak nenoctHas cucrtema. [lmeoTpornus — MHOXKECTBEHHOE JICHCTBUE TEHA.
MHOKEeCTBEHHBIM aiienu3M. B3aumoneicTBue HeallieabHbIX T'eHOB. KoMmIieMeHTapHOCTb.
Onucras. [Tomumepus.

['eneTnyeckuii KOHTPOJIb Pa3BUTUS PACTEHMM, >KMBOTHBIX W YEJIOBEKa, a TaKXKe
(U3HOJOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHBHBIX (GyHKUMA. [eHeTnueckue
MEXaHHU3Mbl CHMOHOTeHe3a, MEXaHIU3MbI B3aUMOJICHCTBUS «XO35UH — MapasuT» u
«XO035IMH — MUKpOOHOM». ['eHeTHdeckre acreKkThl KOHTPOJS U M3MEHEHHs HacJeICTBEHHOM
nH(OPMALIUY B TOKOJIEHUSX KIIETOK U OPTaHU3MOB.

JleMoHCcTpaluu

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

Tabmuist u cxemsl: «I[lepBbiif 1 BTOpoii 3akoHBl Menaensy», «Tpetuii 3akoH MeHaens»,
«AHanu3upymlee ckpeirpanuey, «HenonHoe ToMUHUPOBaHUE,

«CueryieHHOe HacJelIOBaHUE TMPU3HAKOB y Apo3odunbl»y, «[eHeTnka monay, «KapuoTtum
yenoBekay, «Kapuortun npozoduisi», «Kapuorun nruiel», «MHOKECTBEHHBIN allJIeNnu3My,
«B3anMoieiicTBHEe TEHOBY.




OO0opynoBaHue: MOJIEIb ISl AEMOHCTPAIIMY 3aKOHOB €IMHO00pa3usi TMOPUIIOB MIEPBOTO
MOKOJICHHSI ¥ PaCIICIUICHHS TPU3HAKOB, MOJICIb Ul JIEMOHCTpAIMU 3aKOHA HE3aBHCUMOTO
HACJICJOBaHUsl TPH3HAKOB, MOJEIb JUIA JIEMOHCTPAllMd CUEIUICHHOTO HAacJeJOBaHUsI
MPU3HAKOB, CBETOBOM MUKPOCKOII, MHKpoIpenapar: «Jpozodunay.

[IpakTtuyeckas pabora «M3yueHwe pe3yabTaToOB MOHOTHOPUIHOTO CKPEIIUBAHUS Yy
IPO30(QHITBI».

Ipaktudeckas paborta «M3ydeHue pe3yapTaToB TUTHOPUAHOTO CKPEUIMBAHUSA Y
IPO30(HUITBD).

Tema 13. 3akoHOMepHOCTH N3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpeasl npu ¢popMupoBaHuu QeHotuna. M3zMeHUnMBOCTH
npu3HakoB. KadecTBeHHbIE U KOJMYECTBEHHbIE MpU3HAKU. BuIBl HW3MEHUYHMBOCTH:
HEHACJICICTBEHHAs U HACJIECACTBEHHAS.

MonudurkanronHas ©3MeHYMBOCTh. Posb cpeabl B GOpMUPOBAHUN MOIU(PUKANOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. Bapuanionsblil psa v BapuanronHas kpusas (B.
Noranncen). CoiicTBa MOAN(PUKAITMIOHHON U3MEHUYUBOCTH.

['eHoTMNIMUeCcKass W3MEHYHMBOCTh. (CBOWCTBA TE€HOTHUIIMYECKOW HM3MEHUYMBOCTH. Bubl
T€HOTHITUYECKON M3MEHUYHNBOCTH: KOMOMHATHBHASI, MyTaIllMOHHASI.

KombOunaTtuBHAs M3MEHUMBOCTh. Mei03 U TIOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. Ponp KOMOWMHATMBHOW WM3MEHYMBOCTH B  CO3JIaHUM TEHETHYECKOTO
pa3HoOOpa3us B Mpezeiax OJHOTO BH/IA.

MyrtanuoHHasi U3MEHUYMBOCTh. Buapl MyTanuii: TE€HHBIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHBIE M HMHIYLMPOBAHHBIE MYyTAalMH. SAEpHBIE M LUTOIUIA3MAaTUYECKUE MYTALMH.
ComaTuyeckue U ToJIOBble MyTalvu. [IpuynHbl BOBHMKHOBEHUS MyTauuil. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJIOTUYECKHUX
psanoB B HacienctBeHHo m3meHuuBoctu (H.U. BaBunor). BHesnmepHass M3MEHUYMBOCTH W
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3MUSEHOMUKA, POTb dNUSEHEMUYECKUX (aKmopos 8 HACle008aHUuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JeMoHcTparmu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H.W. BaBuios.

Tabmuis! u cxembl: «Buapl n3smMmeHUnBOCTHY, «MoaubuKanOHHAS H3MEHYUBOCTHY,
«KomOuHaTuBHAS W3MEHYHBOCTEY, «Meito3»,  «Omnoa0TBOpEHUEY,

«['enetnueckue 3a00JieBaHUS YeIOBEKay, « BUabl MyTaluii».

O6opynoBaHue: XUBble W repOapHble SK3EMIUAPhl KOMHATHBIX PACTEHUN, PUCYHKHU
(dboTorpacdun) )KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopatopHas pabora «MccnenoBaHue 3aKOHOMEpPHOCTEH  MOIUGUKAIUOHHON
n3MeHunBOCTH. [locTpoeHre BapualimoHHOTO psijia ¥ BApUALMOHHON KPUBOM».

[pakTudeckas paborta «MyTanuu y 1po30Quisl (Ha TOTOBBIX MUKPOTIpENaparax)y.

Tema 14. I'eHeTnKa Yej0BeKa

Kapuotun yenoseka. MexayHapoaHass mporpamma HCCIEIOBaHUS I€HOMa YeJOBEKa.
MeTo1bl U3y4eHHUs TeHETUKH YelIOBEKa: TeHeaOTUIEeCKHM, OJIM3HEII0BbIH, IMTOTEHETHUECKUH,
MOMYJALMOHHO-CTaTUCTUYECKUN, MOJEKYIsIpHO-TeHeThuuecknil. CoBpeMEHHOE ONpeeeHne
TE€HOTHIIA: MTOJHOT€HOMHOE CEKBEHMPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI[P-ananmu3a. HacnenctBeHHsle 3a00eBaHus 4YenoBeKa. [ e€HHbIE W XPOMOCOMHEBIE
O0one3Hn dYenoBeKa. boJIe3HW ¢ HACIEICTBEHHOW TMPEapacioyioKEHHOCThIO. 3HAYCHHE
MEIUITTHCKOM TEHETHKU B MPENOTBPAIEHUH U JICYCHUU TEeHETHYECKUX 3a00JeBaHUMN
yenoBeka. Meauko- TeHeTH4Yeckoe KOHCynbTUpoBaHUe. CTBoJIOBbIE KieTKU. llonHsThe



«TEHETHUYECKOT0 TI'py3a». OJTUYECKHE AacIEeKThl HCCIEIOBAHUN B 00JIACTH PEIAKTUPOBAHMS
IF€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (baxTopsI MOBBILLICHHON YyBCTBUTEIBHOCTH 4elloBeKa K
¢u3nyeckoMy W XMMHYECKOMY 3arpsi3HEHHIO OKpyXawmed cpensl. ['eHernmueckas
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JlemoHCTpanuu

Tabmuuer wu cxembl: «Kapuotunm — yemoBeka»,  «MeToAbl  M3ydYCHHS

TEHETUKH YelloBeKay, «[ 'eHeTnueckue 3a00JIeBaHUS YEIOBEKaY.

[paktudeckas pabora «CocTaBleHHE U aHATIM3 POIOCIOBHO.

Tema 15. Cenrexknusi opraHnu3smMoB

JlomecTukanuss U CeNEKIuUs. 3apoKJICHUE CEeNeKIMU U JomecTukanuu. Yuenue H.U.
BasuiioBa o lleHTpax MNpOUCXOXAEHUS W MHOTrooOpasus KyJbTYypHBIX pacTeHuil. Pounb
CEJICKIIMU B CO3JJaHUU COPTOB PACTEHUM W TIOPOJI KUBOTHBIX. COPT, MOpoja, mraMM. 3aKoH
FOMOJIOTUYECKUX PSAJOB B HacieAcTBeHHOM wu3MeHunBocT H.M. BaBuiioBa, ero 3HaueHue
JUISl CEEKIIMOHHOM padOoTBhI.

Metonel  cenekUMOHHOW  paboThl.  McKycCTBEHHBI  OTOOpP:  MaccoBbli U
WHIMBUIYIbHBIA. DJTambl KOMOWHAITMOHHOW cenekinuu. VIcmbITaHue NpOW3BOAUTENEH TIO
noToMcTBY. OTOOp MO I'E€HOTUIY C TOMOIIBIO OLIEHKH (PEHOTHNa MOTOMCTBAa M OTOOp IO
TEeHOTHUITY ¢ ToMonIbto aHanu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIeKIMOHHOW paboThl. PagmarmoHHBI 1
XUMUYECKU MyTareHe3 KaK MCTOYHUK MYyTalMidl y KyJIbTYpHBIX (DOpM OPTaHH3MOB.
Hcnonp30BaHre TEHOMHOTO pEIAaKTUPOBAHUSA H  METoJ0B pekoMmOuHaHTHBIX JIHK mst
MOJTYYEHUS UCXOTHOTO MaTepuania JJisl CeJIeKIHH.

[Tonyyenune mnonumionnoB. BrHyrpuBumoBas rubpuamsaiusa. biuskopoacTBeHHOE
CKpelllMBaHue, Wi MHOpuauHT. HepoacTBeHHOE cKkpeluBanue, uiu ayropuauur. ['ereposuc u
ero mnpuuuHbl. Mcrmonb3oBaHue rerepo3uca B cenekuuu. OtmanéHHas rudpuan3anus.
[Ipeononienne Oecrionus MEKBHIOBBIX THOPUAOB. JIOCTHKEHHS CeNEKIMH pPAacTeHUud u
KUBOTHBIX. «3€1EHas pesoNIoOYUsLY.

CoxpaHeHHe U M3y4yeHUE T'€HETHYECKUX PECYPCOB KYIbTYPHBIX PACTEHHN U UX JUKUX
poauyeil nans CO3JAaHHUS HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SHWCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuUMu pecypcamu CenbCKOXO03AUCMEEHHbIX U
NPOMBICTIOBBIX HCUBOMHBIX 8 YEJISAX VIVUUICHUS CYUeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO,
JUHULL U KPOCCO8, 6 MOM Hucile C NpUMEeHeHUeM COBPEeMEHHbIX Memo008 HAYUHbIX
uccre0osanuil, nepedossix uoetl U NepcneKmugHbIX MexHoI02ULL.

JleMoHcTpanuu
[Hoptpers: H.W. BaBunos, U.B. Muuypun, I'./[. Kapneuenko, ILII. JIykpssnenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.
Tabmuis! u cxembl: «L{eHTpBI MPOUCXOKICHHSI U MHOTOOOPa3Hsl KyIbTYPHBIX PACTECHHI,
«3aKOH  TOMOJIOTHYECKHX pAIOB B HACJIEACTBEHHOM
W3MEHUYUBOCTH,

«MeTto bl CCJIICKIIUIN), ((OTI[aJ'IéHHa}I I‘I/I6pI/IJII/ISaI_II/ISI>), ((MYTal" CHE3».

JlaGopatopHas pabotra «M3yueHue  COpPTOB  KYJIbTYpPHBIX  pacTeHUHl U
OO JOMAIIHUX KMBOTHBIX).

JlaGopatopHas pabota «/3ydeHne MeTo10B CeNeKIIUN paCTEHUI.

IIpaktuyeckas padorta «IIpuBUBKa pacTeHU.

Okckypeust «OCHOBHBIE METOBI U JIOCTHIXKEHHSI CEJeKIIMM PAaCTEHHH M JKUBOTHBIX (HA




CENIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO (pepMy, COPTOUCHBITATENbHBIA YU4aCTOK, B TEIIMYHOE
XO034HCTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust 1 CHHTeTH4ecKasi 0M0JIOTUA

OOBeKTHl, MCHOJBb3yeMble B OMOTEXHOJOTMM, — KICTOYHBIE W TKAHEBBIC KYJBTYPHI,
MUKpPOOPIaHHU3Mbl, UX XapaKTepucTUKa. TpaauluoHHass OHOTEXHOJIOTHA: XyeOoleueHue,
MOJIydeHHE KHUCIOMOJIOYHBIX MPOJYKTOB, BHHOJEIWE. MUKPOOHOIOTHYECKANH CHHTES.
OOBEKTBl MHKPOOMOJIOTHYECKUX TEeXHOJOrHid. I[Ipom3BoacTBo Oenka, aMHHOKHCIOT W
BUTAMUHOB.

Co3aHue TEXHOJOTMH M UHCTPYMEHTOB  II€JICHAIIPABIEHHOTO WU3MEHEHUSI U
KOHCTPYHPOBAHHUS TEHOMOB C LIE€JIBIO TTOTY4YEHHS OPTaHU3MOB M UX KOMIIOHEHTOB, COAEpKAIINX
HE BCTpevarourecs B Npupojie OMOCUHTETUYECKHE MTYTH.

Kiterounas nmkeHepus. MeToapl KyJIbTypbl KIETOK M TKAaHEW PACTEHHM M KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuausanus U comaTHueckuil smoOpuorenes. McnomapzoBaHue
raliOuIoB B CEIEKUUU pAacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnoavzosanue
MOHOKIOHANbHBIX U NOIUKTIOHANbHBIX anmumen 6 meouyute. VICKycCTBEHHOE OIIIOJOTBOPEHHUE.
PexkoHcTpyKiuss SHUEKIETOK W KIOHUPOBAaHUE XUBOTHBIX. MeToJ TpaHCIUIaHTALUU SAEp
KIIETOK. Texnono2uu 0300po6neHus, Kylbmusuposanus U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasI ¥ TeHHasl MH)KeHepus. VICKyCCTBEHHBIN CUHTE3 F'€Ha U KOHCTPYUPOBaHUE
pekomOunantaeix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIIEKTUBBI
XpPOMOCOMHOW W TEHHOW HWHXEHEPUHU. ODKOJIOTHYECKHE W ITHYECKHE MPOOJIIEMbl TE€HHOM
VHXECHEPUU.

Menumnuuackue  O6uotexHosoruu. I[loctrenomuas 1udpoBas Memuiuua.  [I1LP-
JTUArHOCTHKA. MeTaOoJIOMHBIN aHaJIM3, TEHOIICHTPUYECKUM aHaIu3 MPOTeoMa YesloBeKa JIs
OLIEHKHM COCTOSIHUSL €r0 3/10pOBbs. VCHoyib30BaHME CTBOJIOBBIX KIJIETOK. TapreTHas Tepanus
paka. 3D-OmoumxeHepus [uisi pa3paboTKW (yHIAMEHTAIBHBIX OCHOB  MEIUIIMHCKUX
TEXHOJIOTMM, CO3/1aHHUsI KOMIUIEKCHBIX TKAHEM COYETaHUEM TEXHOJOTUH TPEXMEPHOTO
OMONpUHTHUHTA U cKaoIAUHTa IS PeICHHS 3a/1a4 ePCOHAIM3UPOBAHHON MEUIINHBI.

Coznanue BEKTOPHBIX BaKIMH C LIEJbI0 0oOecreyeHrnss KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyautenerr OPBU, yctaHOBIIeHHE MOJIEKYJIIPHBIX MeXaHH3MOB (yHKImoHUpoBaHus PHK-
COJIep’KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMACHbIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JlemoHcTpaimu

Tabmuet 1 cxembl:  «Vcnosb3oBaHue MUKPOOPraHU3MOB B

IIPOMBILUIEHHOM MPOU3BOJICTBE», «KieTtouHass mHxkeHepus», «['eHHas

HUHKCHEPHUSD).
JlaboparopHas paboTa «3yueHue 00bEKTOB OUOTEXHOIOTHUI.
[IpakTnueckas pabota «IlomydeHrne MOJIOYHOKUCTBIX TPOTYKTOBY.

OKCK ypCHusi «buorexnomorus —
BaKHEMIIIast MMPOU3BOAUTCIIbHAA CuJlia COBpPCMCHHOCTU
(Ha OMOTEXHOJIOTHYCCKOE HpOI/IBBOI[CTBO)».
12 KJIACC

Tema 1. 3apoxkaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OM0JI0TUMA

OpomonmonHas Teopus Y. Jlapsuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHU3MA.
XKuznp u Hay4Has aedrenbHOCTh Y. JlapBuHa.
JBuxymue cunsl dBomonMu BUIoB 1o Y. JlapBuHY (BbICOKass MHTEHCHBHOCTH



Pa3MHOXKEHMsI OpPraHM3MOB, HAcJEACTBEHHAas W3MEHYMBOCTb, OoOpbba 3a CyLIECTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cunterndyeckoir Tteopuu sBomouuu (CTD). HelitpanbHas Teopus
sBosrorui. CoBpeMeHHast HBOJIOIMOHHAS OHOJOTHA. 3HAYEHUE SBOJIIOLMOHHOW TEOPUU B
(OpMUPOBAHUU €CTECTBEHHO-HAYYHOW KaPTUHBI MHUPA.

JlemoHCcTpanuu

[Hoptpersl: Apuctorens, K. Jlunnelt, XK.b. Jlamapk, 2.K. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C.C. YUerBepukos, U.1. HImansraysen, Jx. Xonnein, 1.K. bemnses.

Tabmuuer u cxemsl: «Cucrema xuBoii mpupozsl (o K. Jluauero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (QopMupoBaHUS TPUCHIOCOOICHUHN y pacTeHUH 1
KUBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapmpyra nyremectsus Y. JlapBunay,
«Haxonku Y. JlapBuna», «®opmbl 00pbObl 3a cyuiecTBoBaHUe», «llopoasl romydein»,
«MHoroobpa3ue KyabTypHbIX (hopMm KamycTel», «Ilopoasl qoMamHuX *KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BHAOB (o Y. [lapBuny)», «(CxemMa COOTHOIIEHHS IBUKYIIUX CHII
ABOJIIONNMY, «OCHOBHBIE MTOJIOKEHNS CHHTETUUECKON TEOPUU SBOIOLIUI.

Tema 2. MuKpo3BoIIOLUs U €€ pe3yJibTaThl

[onmynsiust xak ayeMeHTapHas equHHIa 3BoJoUUU. COBpeMEHHBIE METOJIbl OIIEHKU
TeHEeTUYECKOTO Pa3HooOpa3us U CTPYKTYphl nonynsuuid. Vi3MeHenne reHodoHa NOMYISIIUU
KAaK 3JIEMEHTapHOE BOJIIOIIMOHHOE SIBJIEHHUE. 3aKOH reHeTn4deckoro pasHosecus Jlx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (DAKTOPBI (IBMIKYIINE CHUJIbI) 3BOJIIOUMU. MyTallMOHHBIA MpoIEcC.
KomOunatuBHass m3MeHYHUBOCTh. [[peiid) reHoB — cirydaiiHble HEHaAIpaBJCHHBIC W3MEHEHUS
4acTOT ajyuiesied B momymsanusax. D¢dekt ocHoBaTens. Dghgexm OymouLiounoeo copiavluika.
CHudicenue 2enemuuecko2o pasHoodpaszus: npuyumsl u cireocmsus. Ilposenenue a¢hgpexma
opetigha 2eHo8 6 OonbwuUXx U Marvlx nonyrayusx. Murpanuu. M30msmus  momyssimii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKkas (PenpoyKTHBHAS).

EctecTBeHHbIit 0TOOp — HampaBisiomMUNd (GakTop 3BoONHA. DPOPMBI €CTECTBEHHOTO
oTOOpa: ABWKYIIUH, CTAOMIM3UPYIOUTUN, paspbiBatomuid (Au3pynTtuBHbI). [lonoBoit oTOOpD.
Bo3HUKHOBEHHE ¥ SBOJIIOIUS COIIMATBLHOTO MTOBEACHUS )KUBOTHBIX.

[TpucrocoOIeHHOCTh OPraHU3MOB KaK PE3yJbTaT MHUKPOAIBOJIONMHA. BO3HWKHOBEHHE
NPUCTIOCOONICHUH Y OpraHu3MoB.  Apomopdo3bl M Hauoamantanuu.  lIpumepsr
MPHUCTIOCOONICHUH Yy OpPraHu3MOB: MopQojoruyeckue, (pU3HOIOrHYecKue, OHOXUMHUYECKUE,
noBeaeHYeckue. OTHOCUTENBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3oBaHue Kak pe3yinbTaT MHUKPOIBOJIOIMH.
M3onsuus — wioueBoi Qaxtop BupooOpazoBanusa. IlyTm u cmocoObl BHA00Opa3OBaHMS:
aiyonarpudeckoe (reorpaduueckoe), CUMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rudpuanzanus). JIuTeIbHOCTb SBONIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpasusi.

Ponp 9BONIONMOHHONW OHONOTUM B pa3paboTKe HAyYHBIX METOJOB COXPAHEHUS
O6uopa3zHooOpaszuss. MHUKPOIBOIOLKS U KOJBOIIOIHS TMApa3UTOB U UX XO035€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEH.

JemoHcTpanyun

IHoptpetsr: C.C. YerBepukos, 3. Maiip.

Tabmuier 1 cxembl: «MyTallMOHHAs HW3MEHYHUBOCTHY, «llomynsimoHHas CTPyKTypa
BHUIa», «CxeMa TposBIeHUs 3akoHa Xapau—BaiinOepray, «JIBUXKyIIUE CHUIBI SBOJIIOIHNY,
«OKOJIOTHYECKAss W3OJSIIHUS  TOMYJISIUi  CceBaHCKOW  dopenmny,

«[eorpaduueckas M30MSMHS TUCTBEHHHUIIBI CUOUPCKONW M JTUCTBEHHHIIBI JAyPCKO»,




«[lonynauuoHHbIE BOJHBI UYUCIEHHOCTH XWIIHUKOB U JKEepTB», «Cxema JeicTBUs
€CTeCTBEHHOTO oTOopa», «®Dopmbel OOppOBI 3a cymiecTBOBaHUE», «MHAYyCTpUATBHBIN
MenaHu3M», «OKuble nckonaemblie», «lloKpoBUTEIBCTBEHHAs OKpacka KUBOTHBIX,
«[Ipenynpexnaromas OKpacka JKUBOTHBIX», «DU3MOJIOTMYECKUE  aJanTalumny,
«[IpucrocoOIeHHOCTh OPraHM3MOB W €€ OTHOCHTENBHOCTBY», «Kputepum Buma», «Buusi-
nBoitHukM», «CTpykTypa Buzaa B npuponae», «CrnocoObl BHI000pa3oBaHUI,
«[eorpadpuueckoe  BHmOOOpa3zoBaHWe TPEX  BHIOB  JIAHABIIEH», «OKOJOTHUECKOE
BHUJI000pa30BaHue BUOB CUHHI, «[lomumutonel pactennit», «KamycTHo-peaeuHsiii THOpHID.
OO6opynoBanue: repOapu PacTeHH, KOJUICKIIMA HACEKOMBIX, dydesa MTHUIl U 3Bepel C

pUMEpaMHU Pa3IMYHBIX MPHUCTIOCOOICHUH, dyderna NMTUI U 3Bepell pa3HBIX BHIOB, Tepbapuun
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.
JlaGoparopHas paboTa «BbIsiBIeHIE U3MEHUNBOCTH Y 0COOEH OTHOTO BUAAY.
JlaGoparopHas pab6ota «lIIpucrnocoOnenusi OpraHu3mMoOB U HMX OTHOCHUTENIbHAs
11eTIECO00Pa3HOCTHY.

Jlaboparopuag padora «CpaBHeHHE BUAOB 0 MOPGHOJIOTHUECKOMY KPUTEPHIO).

Tema 3. Makpo3Boouus 1 €€ pe3yJibTaThl

Metonpl  u3ydeHuss MakposBoJitouMU. [lameoHToNorHMyecKkue MeTOAbl H3Yy4eHHUs
sBommonny. [lepexonnbie Gopmbl 1 PUIIOTEHETHYECKHUE PSAbI OPraHU3MOB.

buoreorpadguueckue Metonpl u3ydyeHus sBoironuu. CpaBHeHue GiIopsl U (ayHbI
MaTepUKOB M OCTPOBOB. buoreorpaduueckne odmactu 3eMau. BUIbI-D0HASMUKN U PETUKTHI.

OMOpHOJIOTMYECKUE U CPAaBHUTEIBHO-MOP(OIOrHIECKHE METO bl U3YUYEHHS SBOJIIOLINY.
I'eneTnyeckue MEXaHHU3MBI HBOJIIOLUN OHTOICHE3a M IOSBIICHUS JBOJIIOLIMOHHBIX HOBILECTB.
I'oMostorMYHBIC ¥ aHAJIOTUYHBIE OpraHbl. PyMMeHTapHbIC OpraHbl M aTaBU3MbL. MoJeKyIspHO-
reHeTu4ecKkue, OMOXMMUYECKHE U MaTeMaTUYeCKHe

METOJBI M3y4eHHUs HBOJIONUHN. ['omonorununbsie TeHbl. COBpEMEHHBIE METOIBI MOCTPOCHHS
(WITOTEHETHYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIMH U IBOJIFOIHSI TCHOMOB.

OO6mme 3aKOHOMEpPHOCTH (MpaBwWJia) ABOMIONUHU. [Ipunyun cmenvl  BYHKYULL.
HeoOpatumocTs 3BoItONIMU. AanTuBHAs pajauanys. HepaBHOMEPHOCTh TEMIIOB ABOJTFOIIHH.

JlemoHcTpamu

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, @. Mroiiep, J. ['ekkenb.

Tabmupt  u  cxembl:  «DunoreHeTH4ecKuii pSAA JIOIIAuy,
«APXEOTNTEPUKCY,

«3Bepo3yoObie smiepsl», «Crerouedansny, «Punnodgurer», «CeMeHHbIE MAOPOTHUKUY,
«buoreorpadpuueckue 30HBI 3emin», «lpeiid koHTHHEHTOBY», «PenukThl», «HauanbHbie
CTaauu HSMOPHOHAJIBHOTO Pa3BUTHSI [MO3BOHOYHBIX IKUBOTHBIX», «[ OMOJOTHYHBIE U
aHAJIOTMYHBIE OpraHb», «PyIUMEHTHI», «ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YeloBeKa U
mumnanse, «[ 1aBHbIe HampaBIeHUs 3BOTIOIUIY, «O0IIHe 3aKOHOMEPHOCTH 3BOITIOIUI.

O6opynoBaHue: KOJUICKIIMH, repOaphu, MYISHKH HMCKOMAeMbIX OCTaTKOB OPraHH3MOB,
MYJISDKHA TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYIMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUICKIIMH
HaCEKOMBIX.

Tema 4. IIponcxoxknenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTe3sl MpPOMCXOXKICHHS KU3HH Ha 3emie. AOHOTeHe3 M MaHCIepPMHUSL.
JloHayuHbI€ TPEACTABICHUS O 3apPOXKACHUU KHU3HHU (KpearmoHu3M). [ umoTe3a moCTOSITHHOTO
CaMO3apOXKJIEHUsS XKU3HU U €€ omnpoBepkeHue onbiTamu @. Penu, JI. Cnamnanuanmy, JI.
[Macrepa. [TpoucxoxaeHUE JKU3HA U aCTPOOHOIIOTHSL.

OcHOBHBIE JTambl HeopraHuyeckoil »sBomtouuu. [lmanerapHas (reosioruueckas)



HBOJIIOIUS. XHUMHUYECKasi HBOJIONUSA. AOHMOTCHHBI CHHTE3 OpPraHWYECKUX BEIIECTB W3
Heoprannueckux. Omeit C. Mwumiepa u I. Opu. OO6pa3oBanue MOJIUMEPOB U3
monomepoB. KoanepBarnas rumore3a AWM. Onapuna, rumore3a mnepBU4HOro OyiaboHa JIX.
Xonneiina, renerudeckas runotesa . Mémnepa. Pu6osumsl (T. Uek) u rumotesa

«wvupa PHK» V. T'unbepra. ®@opmmpoBanne MeMOpaH ¥ BO3HHKHOBEHHE IPOTOKIIETKH.

Uctopusa 3emnn u metonsl e€ m3ydeHus. Vckoraemble opraHMYECKHE OCTaTKU.
l'eoxpoHonoruss u €€ Meronpl. OTHOcUTENbHAsE U aOCONIOTHAsE TE€OXPOHOJIOTHSL.
['eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIbI, FTOXHU.

HavanpHble sTansl opranndeckoit 3Bostonuu. [losBieHne 1 3BOJOLKS NEPBBIX KIETOK.
OBomonust Metabonu3Ma. Bo3HHKHOBeHHE TepBBIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIIEHKM Kak aHajJor mnepBbIX Ha 3emie cooOmiectB. Ctpomaronutel. IIpokapuotel u
3yKapuOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTEHE3). DBOIIOIMOHHOE MTPOUCXOKIEHNE BUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHbIX OpPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX TpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl ABOJIIOIMHU BHICHINX pacTeHui. OCHOBHBIE apoMOp(]o3bl pacTEHUH.
Beixon pacrenmit Ha cymy. IlosiBlIleHHE CHOpPOBBIX PACTEHMM M 3aBOE€BAaHME MMM CYIIU.
Cemennsle pacteHus. [IporcxoxkaeHue IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tallbl ABOJIONHMUA XKUBOTHOTO Mupa. OCHOBHBIE apoMOp(]o3bl KHBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — OSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie Xopa0BbIE
KUBOTHBIE. J)KU3HB B BOJIE. DBOJIIOIHS TTO3BOHOYHBIX. [IpoucxoxneHue ampuOuii u penTuiuii.
[TpoucxoxaeHne MieKomuTarmuX u NTUll. [IpuHnmn kmodeBoro apomopdoza. OcBoeHHE
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue )xu3HM Ha 3eMJI€ 1O 3paM U IIEpUOIaM: apXei, MPOTEPO30id, Maneo30M, ME3030H,
KaitHOo301. OOmmas XapakTEepUCTHKa KJIMMaTa M TEOJOTHYeCKUX ImporieccoB. [losBieHue u
paciBeT XapaKTepHbIX OPraHu3MOB. YTJIeo0pa30BaHUE: €r0 YCIOBUS U BIMSHUE HA Tra30BBIH
cOCTaB aTMOCQEPHI.

MaccoBble BBIMUpPaHUSl — 3KOJIOTMUYECKUE KPU3UCHI Ipouuioro. [IpuunHel u cineactBus
MaccoBbIX BoIMUpaHUW. COBPEMEHHBIN YKOJOTHYECKUN KPU3HC, ero ocobeHHoctu. [Ipodiema
coxpaHeHus 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHast cucTeMa OpraHudeckoro Mupa. [IpuHiuns! kiaccupukaum opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JlemoHcTpamu

[Toptpersr: ®@. Pequ, JI. Cnannanuanu, JI. ITactep, 1.M. Meunuxos, A.1. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubpr u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Ilacrepa mo
M3YUYEHUIO CaMO3apoKIeHus Xu3Hm», «Cxema ombiTa C. Mwumepa, I'. FOpu», «Ortamsl
HEOPraHU4YecKou 3BoJouun», «l'eoxpoHosornueckas wkanay, «HavanbHble 3Tarnbl
OpraHMYecKoy sBONIONUM», «Cxema 00pa3oBaHUS JdYKapHOT MYTEM CHMOHMOTEHE3ay,
«CucrtemMa >xuBOW mpupoasl», «CTpoeHue BHpyca», «ApoMopdo3bl pacTEHUM»,
«Punnodute», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«Mxu», «llanopotHukny», «l'onocemeHHble pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUID,
«CxeMa pa3BUTHS JKUBOTHOTO MHUPA», «APOMOPQO3bI KUBOTHBIXY,

«HpOCTCﬁLHPIC», ((KI/IH_IC‘-IHOHOHOCTHBIG», «Ilmockue 4CpBU», ((qJ'ICHI/ICTOHOFI/IC»,

«PpIOBIY,  «3E€MHOBOIHEICY, «[Ipecmbikarommecs, «IITunpy,
«MIIEKOIIUTAIOIIHEY,

«Pa3BuTHEe XU3HM B apXEWCKOW dpe», «Pa3BuUTHE XU3HU B IIPOTEPO3OUCKOU 3per,
«Pa3BuTHe XU3HM B INANECO30MCKOU dpe», «Pa3BUTHE XU3HU B ME3030MCKOU 3pe»,



«Pa3BuTHE )XM3HU B KailHO30HCKOH 3pe», «CoBpeMeHHasi CUCTEMa OPraHU4YECKOI0 MUPay.

OGopynoBanue: repObapu pPacTEHUH Pa3UYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQ)KHBIE IPENaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU UIJIOKOKUX, CKEJIETHI
II03BOHOYHBIX JKMBOTHBIX, Uydesla NTHUI U 3BEPEH, KOJUIEKIUU OKAMEHEIOCTEH, IMOJIE3HBIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

BuptryanpHas naGopatopHas pabora «MognenupoBanue onbIToB Musuiepa—tOpu 1o
M3Y4YEHHIO a0MOT€HHOI0 CUHTE3a OPraHUYECKUX COEAMHEHUH B IEPBUUHOM aTMocdepey.

JlabopatopHas pabGota «M3ydeHHe H ONUCAaHWE HWCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IpakTnueckas pabota «/3yuenue ocobeHHOCTEN CTPOSHMS PACTEHUHN Pa3HbBIX OTAEIOBY.
[IpakTnueckas pabota «M3yyeHne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxokaeHue 4eJI0BeKAa — AHTPONOreHe3

Paznenb! u 3amaun aHTPOTIOIOTHU. METOIbI AaHTPOTIOJIOTHH.

CraHOBJICHHE TIPEICTABICHUN O MPOUCXOXKICHUU YeJOBeKa. PerurnosHeie BO33pEeHMUS.
CoBpeMeHHbBIE HAYYHBIE TEOPHUHU.

CxomcTBOo dYenmoBeKa C KUBOTHBIMH. (CHCTEMAaTHUeCKO€ TIOJOKEHHE YelIOBEKa.
CBueTenbcTBa CXOJCTBA YEJIOBEKAa C JKUBOTHBIMU: CPAaBHHUTEIHHO-MOPQOJIOTHIECKHE,
aMOpuosoTuuecKkne, (U3HOIOT0-OMOXUMUYECKHe, TMoBeaeHYecKne. OTIWYus YeloBEeKa OT
KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM TMPU3HAKOB. Pa3BuTHe rosoBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxymue cuitbl ((pakTophl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIIUATILHEBIE.
CooTHolieHre OHOJIOrMYECKUX U COLUAIBbHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaIMU aHTpOIOTeHe3a. PaHHME YemoBekooOpa3Hbie 00e3bsHBI (TIPOKOHCYJIBI)
Y paHHHE MOHTH/IBI — O0IIKeE MPEIKU YeT0BEKOOOpa3HbIX 00€3bsH U JI0/IeH. ABCTPATOTUTEKH
— IBYHOTHE NpeaKu JiroAeil. YenoBeK yMenblid, MEPBbIE U3rOTOBJICHUS OPYIUi Tpyaa. Yenosek
MPSIMOXOJISANIMNA W TIEPBBIN BBIXOJ JIFOJAEH 3a mpeneisl Appuku. YenoBek reinensr0eprekui
— o0muil mpenoK HeaHIepTaJbCKOTO 4eloBeKa U 4eJoBeKa pa3yMHOro. Yenosek
HEaHJAEePTAIbCKUM KaK BHJI JIOJEH XOJIOJHOro KiuMara. YenoBek pa3yMHBIH COBPEMEHHOTO
THUIIA, IEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka
Y TIAJIEOT€HOMHUKA.

DBOJIIOLUS COBPEMEHHOTo uesoBeka. EcrecTBeHHBIH OTOOP B MOMYJISAIMSAX YEIOBEKA.
MyranuoHHbli nporiecce U noaumopdusM. [lonmynsiuoHHbIe BOHBI, Apei( reHoB, MUTpaLUs
1 «3(h(dHeKT ocHOBATENA» B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bombiine pacel: eBporneouHas (eBpa3uiickas),
aBCTPAJIO-HErPOUAHAS (IKBATOpUAIbHAS), MOHTOJIOMIHAs (a3UaTCKO- aMepuKaHcKast). Bpemst u
MyTH pacceleHus 4YeJoBeKa Mo IulaHeTe. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K pPa3HbIM  yCIOBHSIM
OKpyXartei cpensl. Biusaue reorpaduueckoit cpeapl u Apeida reHoB Ha MOp(}OIOTHIo U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOJAbl B  (u3MuYecKoil (OMONOrHMYecKOd) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ @HTPOMNOJIOTHSI W NAJEOAHTPONOJIOTHUS  YEJOBEUYECKUX  IMOIMYJIALMIA.
buocouuaneHpie  uccnegoBaHUs —NOpUpPOABI  yenoBeka. lccnenoBaHwe — KOSBOIIOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JeMoHcTpanmu

IToprpersr: Y. Hapsun, JI. JIuku, 5.4. Porunckuii, M.M. I'epacumos.

Tabmuier U cxeMbl: «MeToapl aHTPONONOTUNY, «['OJTOBHON MO3r UelOBEKay,
«YenoBekooOpa3HbIe 00e3bsHBI», «Ckerner YeJl0BeKa U CKeleT




HIMMIIaH3€e»,
«PynumeHTBl M aTtaBU3MBb», «JIBIKYIIME CHIJIBI aHTPOINOIE€HE3a», «IBOJIIOLMOHHOE

JPEBO YETIOBEKA», «ABCTPATIONMUTEK», «YeloBeK yMenblity, «HeaoBek IpsIMOXO AN,
«/lenncoBckuii uenosek» «Heannepransup», «KpomanboHub», «lIpenku yenoBekay,
«Tansl 3BOJIIOIUH YeTIOBEKa», «Packl yenoBekay.

OO6opynoBaHue: MK OKaMEHEJIOCTEH, TPEIMETOB MaTePUAIbHOUM KYJIBTYPBI PEIKOB
qenoBeka, penpoaykiuu (dotorpadum) KapTHH C MHUGDOJOTHISCKUMHU W OHOICHCKUMU
CIOKETaMHM TIPOUCXOXK/ICHUS YelloBeKa, (hoTorpaduy HaX0JOK UCKOTIAEMBIX OCTATKOB YEIIOBEKA,
CKEJIET YeJIOBEKA, MOJIETb Yepera YEJOBEKa U Yepena IMMIIAaH3€, MOJIENIb KUCTH YEJIOBEKa U
KUCTH IIUMIIAH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

JlaGoparopHas pabGota «M3ydueHue ocCOOEHHOCTEH CTpOEHMsI CKejleTa YeJIOBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

[IpakTnueckas pabora «M3ydyeHne SKOJI0rH4ecKuX aJanTaluil 4eJI0BeKay.

Tema 6. DkoJiorusi — HAyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB U HAAOPraHU3MEHHbIX
CHCTEM C OKpY:KawoLei cpenoi

3apoxaeHue u pazButue dkosornu B Tpydax A. ['ymbonsara, K.®. Pynee, H.A.
CesepmioBa, J. I'ekkensi, A. Tencnu, B.H. CykauéBa. Pa3znensl u 3amaun skosnoruu. CBsi3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonel skonoruu. [loneBble HaOMOAEHUSA. DKCIIEPUMEHTBI B 3KOJIOTUHU: IPUPOIHBIE U
naboparopHble. MoenrpoBaHue B 3KOJIOTHH. MOHUTOPUHT OKpYKaIOLIeH cpe/bl: TOKaIbHbIH,
PErHOHAIBHBIN U TJ100aTbHBIN.

3Ha4YECHHUE HKOJIOTMYECKUX 3HAHMM Ul 4eJIOBEKa. JKOJIOTHYECKOE MUPOBO33PEHUE KaK
OCHOBA CBSi3€il yenmoBeuecTBa C MpUpoaoil. DOPMUPOBAHUE HKOJOTUYUECKON KYJIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JleMoHcTpanmu

[Toptpetsr: A. I'ym6onsar, K.®. Pynse, H.A. CeBepuios, 3. I'ekkens, A. Tenciu, B.H.
Cykaués.

Tabmusr u  cxembl:  «Paszgmensl  skonorum»,  «MeETOObl  DKOJIOTHMY,

«CxemMa MOHUTOPHHTA OKPYKAOIIEH CpebD».
JlaGoparopHas paboTa «3yueHue METOI0B SKOJOTMUYECKUX HUCCIEAOBAHUINY.

Tema 7. Opranusmbl 4 cpeia 00MTAHUA

DOkonoruueckre (akToppl M 3aKOHOMEpHOCTH ux JeiictBus. Knaccudukanus
9KOJIOTHYECKUX  (akTopoB: abuoTudeckue, OuOTHYECKHE, aHTpornoreHHele. OOmue
3aKOHOMEPHOCTH  JecTBUs  3Kojorudeckux  ¢akropoB. [IpaBuno  muuumyma (K.
Hnpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotuueckue paxktopsl. CBET Kak sKoIornueckuit paxtop. [leiicTBre pa3HbIX y4aCTKOB
COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIbl PACTEHUH U >KHUBOTHBIX II0
OTHOLLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temneparypa kak skojorudeckuii ¢axrtop. JlelicTBue TemmepaTypbl Ha OpPraHU3MBIL.
[lolikmnoTepMHble M TOMOHMOTEPMHBIE OPraHMW3Mbl. OBpPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBbI.

BnaxxHocTh  Kak  9KOJOTHYECKUH  (akrTop. [TpucnocoOnenuss  pacTeHH K
NoJIep)KaHui0 BojHOro OanaHca. Krnaccugukanuss pacTeHMd 1O OTHOLIEHMIO K BOJE.
[IpucnocobaeHns KUBOTHBIX K H3MEHEHHIO BOJHOTO PEKUMA.

Cpenbl oObuTaHMsI OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3JYIIHAs, NMOYBEHHAs, TITyOMHHAs
MOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKo-XuMUUECKue O0COOEHHOCTH Cpei OOMTaHUs
opranu3mMoB. [Ipucrnoco6aeHns opranu3MoB K KU3HHU B pa3HbIX Cpeax.

buonorunueckue putmel. BHemHne u BHyTpeHHUE pUTMBL. CyTOUHBIE M TOAUYHBIE PUTMBI.



[Tprucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHIA KU3HH.

XKuznennsie Gopmel oprann3MoB. [lonstue o xuzHeHHOU dopme. XKusHeHHbie HOPMBI
pacTeHuil: nepeBbs, KyCTapHHUKH, KYCTApHUYKH, MHOTOJETHHE TpPaBbl, OJHOJECTHUE TPABHI.
XKuznennole (GOpMBI JKUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne Qakroppl. Bumel OMOTHUECKMX B3aMMOJCHCTBHIA: KOHKYpPEHLHS,
XAITHAYECTBO, CMMOMO3 1 ero Gopmel. [lapazntusm, koonepanus, MyTyaaTiu3M, KOMMEHCATTN3M
(KBapTUPAaHTCTBO, HaxyieOHW4YecTBO). Herpoduueckue B3auMoneicTBUs (TONMUYECKUE,
dopuueckue, padpuyeckue). 3HaUYCHUE OMOTHUSCKUX B3aMMOJCHCTBUMA IJIsS CYIIECTBOBAHHUS
Opranu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO UCKITFOUYEHUSI.

JlemoHcTpamu
Tabnuibt U CXEMBL: «IKOJIOTUYECKHE (bakTops, «CBeroBoH
CIIEKTPY,

«IKOJOTUYECKUE TPYIIIHI dKUBOTHBIX MO OTHOIICHHIO K CBETY», «TeIIOKPOBHBIEC SKUBOTHBIEY,
«XOJMOAHOKPOBHBIE JKMBOTHBIE», «Du3nM0NIOTrHYecKre aganTalid >KUBOTHBIX», «Cpembl
obutaHus OpraHu3MoB», «buonormueckue putMbe», <«Ku3zHeHHbIE (QOPMBI pacTeHU»,
«Ku3zHennole (GOpPMBI  KUBOTHBIX», «IDKOCUCTEMA IIUPOKOIUCTBEHHOTO jecay,
«OKocucTeMa XBOMHOrO Jjeca», «llenu muTanusy,
«XwumuanaectBoy, «Ilapasutuzmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

OOGopynoBanue: repOapuu pacTeHUM W JKUBOTHBIX, MPUCIOCOOJEHHBIX K BIUSHUIO
pPa3IUYHBIX DKOJOTHYECKUX (PaKTOPOB, TepOapuu  CBETOJIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOUBBIC, TCHETIOONBHIC U TCHEBBIHOCIUBBIE KOMHATHBIC
pacTeHus, repObapuM W KOJUIEKIIMH TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOWYMBBIX
pacTeHui, dydesa NTHI[ W 3BEpei, TrepOapuu pacTEeHUH, OTHOCSIIMXCA K THUTpodUTaM,
KcepodutaMm, Me3o(puTamM, KOMHATHbIE PACTEHUS AAHHBIX TPYMI, KOJJIEKIUHU KUBOTHBIX,
oOWTAIOUINX B Pa3HbIX Cpenax, repdapuu M KOJUIEKIIMHU PACTEHUH U KMBOTHBIX, 00JIa/1al0luX
yepTaMu TMPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBUI KU3HHU, repOapuu u
KOJUIEKIIMM PAaCTEeHUM M >KUBOTHBIX PA3UYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHbIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlaGoparopHas paboTa «BplsiBiIeHHE NPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGoparopHas pabGoTa «BbIsiBIeHHE MNPUCHOCOOIECHUII OPraHu3MOB K BIUSHUIO
TEeMIIEPaTypPbI».

JlaGoparopHas pabora «AHaTOMUYECKHE OCOOEHHOCTH PACTEHHMH M3 pPa3HBIX MeECT
oOUTaHU.

Tema 8. IKk0J10THs BUAOB M NOMYJIALMA

DKOJOTUYECKHE XapaKTepUCTUKH nomysiuu. [lomynsnus kak Ouosorndyeckas cucreMa.
Pons HEeomHOpOMHOCTH Ccpenbl, GU3HYECKHUX 0aphepOB M OCOOCHHOCTEH OWOJIOTMH BHIOB B
(GbopMHUpPOBaHMM TMPOCTPAHCTBEHHOW CTPYKTYphl momyisiuil. OCHOBHBIE TOKa3aTelu
MOMYJISALIMKM: YUCIEHHOCTh, IUIOTHOCTb, BO3PACTHAs W IOJIOBAasi CTPYKTYpa, POKIAEMOCTb,
MIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIMSL.

DKoJlorryeckas CTpykTypa nomyisiuu. OIeHKa YMCIEHHOCTH Nmomyisuuu. JluHamuka
NOMYJIAUMA U €€ perynsuus. DbUOTMYECKM NOTEHUHMal NONyJsauud. MoJaenupoBaHue
JUHAMUKM nonynauud. KpuBbele pocra uncineHHOCTH mnonyiasauuu. KpuBble BbDKUBaHUS.
Perynsiiust 4uCIEHHOCTH TOMYNSALMA: POJb (PAKTOPOB, 3aBUCAIIUX M HE 3aBUCAIINX OT
MJIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu BUoB (r- u K-ctparerun).

[Tonsitne 06 Hskonormveckoil Huine Buaa. Mecroobutanue. MHOTOMepHas MOJEINb
akoJiornyeckoit Humu [x. .M. Xatunncona. Pazmepsl skonornueckor Huu. IloreHuuansuas u
peanu30BaHHAs HUILLH.

Bupa kak cucrema nonynsunid. Apeansl BUAOB. Buabl U UX )KM3HEHHBIE CTpaTEeTUu.
OKOIOTHYECKUE SKBUBAJICHTHI.



3aKOHOMEPHOCTH TIOBEACHUS M MUTPALMI KUBOTHBIX. bBuosiornueckue HWHBa3UU
YY)KEPOJIHBIX BUJIOB.

JemoHncTpamu

IToptper: [Jx.1. XaTunHCOH.

TaGmuubr U CXEMBI: «DKO0JIOTHUECKHE XapaKTePUCTUKHU

MOIYJISIUN,

«IIpocTpaHCcTBEHHAs CTPYKTypa NOMYJISLUN», «Bo3pacTHble MUpaMuUIbl TOIMYJSIIAN,
«CKOpOCTh  3acelieHHs IOBEPXHOCTH 3eMJIMd DPA3IMYHBIMU  OpraHuzMamm», «Mozenb
skoJiornyeckoit Humm Jx. M. XaTuunconay.

O6opynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.
JlaGoparopHas padota «IIpucrnocoOneHust ceMsH pacTeHUI K PacCeIeHHUIO.

Tema 9. Dxoji0rus coo61eCTB. IKOJOTHYeCKHE CUCTEMBI.

CooOmiectBa opranu3moB. broiieHos u ero ctpykrypa. CBsizu MexXJy OpraHu3MaMiu B
OuoLeHo3e.

Okocucrema kak oOTKpbITas cucrtema (A./x. Tencnm). DyHKumMOHaNbHBIE OJIOKU
OpraHU3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. Abrotnyeckue 0710k skocucTeM. [TouBbl U UIIBI B AIKOCHCTEMAX.
KpyroBopoT BellecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE TOKa3aTeNIM »JKOCHUCTEMBl. bnoMacca M NPOIYKIUSA. OKOJOTMYECKUE
MUpaMH/Ibl YUCell, OMOMAaCChl U SHEPTHUH.

Junamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpoiiku. Dnykmyayuu.
HampaBrienHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBuyHbIE U BTOPHUHBIC
CYKIIECCUM M UX TNPUYUHBL. AHTPONOTE€HHBIE BO3ACUCTBUS Ha cykueccuu. KimmakcHoe
coobmiectBo. bropazHooOpaszue U MoIHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOWYHMBOCTHU
COO00I1IECTB.

[IpupoHbIE PKOCUCTEMBI. DKOCUCmEMbL 03EP U peK. IKOoCUcmemvl MOopel U OKeaHoa.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMmbviHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATpO’KOCHUCTeMa. ArporieHo3. Pazmuums Mexmy
AHTPOIIOTEHHBIMU U IPUPOIHBIMH SKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoickas diopa u dhayHa.
CunHaHTpOnM3anusi TOpoJacKor (ayHbl. buonornyeckoe ©  XO3SICTBEHHOE 3HAUCHHE
arpodKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX  B3aUMOJCHCTBHII ~ OpraHU3MOB B
aKkocucTteMax. Poab kackaonoco s¢hghexma u 6u006-30upuxamopos (Knouesvix 6ud0s8) 6
@yukyuonuposanuu  sxkocucmem. I[lepeHOC SHEPrUM W  BEIISCTB MEXAY CMEKHBIMU
9KOCUCTEeMaMH. YCTOWYMBOCTh OPraHU3MOB, TOMYNIALUA U DKOCHCTEM B YCIOBHAX
€CTECTBCHHBIX U aHTPOTIOT'CHHBIX BO3JICHCTBUN.

Mexanusmor  8030eticmsus  3a2pA3HEHUll  pA3HbIX MUN08 Ha CYOOP2aHUSMEHHOM,
Op2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJIO2UUECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeToI0J0TUsI MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX JKOCUCTEM.

JleMoHCcTpamu
IToptper: A JTx.
Teuncnu.

Ta6m/1m>1 1 CXCMBbI: «CprKTypa 6I/IOI_ICH038.)), «DKocHucTeMa ITAPOKOJIUCTBCHHOI'O JICCA»,
«JKocHCTEeMa XBOMHOTO Jecarn, «(I)yHI(I_II/IOHaHBHBIG TpyImbl OpraHu3MOB B S5KOCHUCTCMEY,
«prrOBOpOT BCIIECTB B JKOCHUCTCMC», «HCHI/I IIUTaHUA (HaCT6I/IIJ_IHa$I, IICTpI/ITHa}I)»,



«IJKoJOTHYECKass  MHUpaMHAa  Yucel»,  «IDKOJIOTMYecKass  nupamuaa  OMOMacchy,
«JKoJoTHUeCcKasi mupaMuia dHeprum», «OOpa3zoBaHue 00JI0Tay,
«[lepBuunast cykneccusi», «BoccTaHOBIEHHE Jieca MOCIE MOXapay, «IKOCHUCTEMa 03epay,
«ArponeHo3», «KpyroBopoT BEmIECTB M IMOTOK JHEPTHH B arporeHO03e»,
«[Tpumepsr ypOoIKOCHCTEMY.

OO6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyderna NTHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBApUyM KaK MOJICIIb SKOCUCTEMEI.

IIpakmuueckas paboma «V3ydyeHne n onucanue ypoOo3IKOCUCTEMBD».

Jlabopamopnas paboma «VI3ydenue pa3sHOOOpa3Hs MEIKUX MOYBEHHBIX YWICHUCTOHOTHX
B Pa3HBIX YKOCUCTEMAX).

IKcKypeus «IKCKYpcHUsl B TUIIUYHBIN OHoreonieHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJI0TO)».
IKcKypcus «IKCKYpCHUsi B arpo3KOCUCTEMY (Ha M0JI€ WK B TETUIMYHOE XO3IHCTBO)».

Tema 10. buocdepa — riaod6aabHas 3KocucTeMa
buocdepa — obmenanerapras 060109ka 3eMid, T CYIIECTBYET WM CYIIECTBOBAJIa
KW3Hb. PazBuTHe npencrapnenuii o onocdepe B Tpynax J. 3rocca. Yuenune B.U. Bepuanckoro
o 6uocdepe. Obnactu 6Guocheps! u e€ cocrtan. JKuBoe BeuiecTBo 6rochepsl U ero PyHKIUU.
3aKOHOMEPHOCTH CyIIecTBOBaHUsA Onocdeprl. OcodeHHOCTH Orochephl Kak rio0anbHOM
sKocucTeMbl. JlmHammueckoe paBHoBecme B Ouocdepe. KpyroBopoTsl BemiecTB "
OuoreoxuMHYeckue IUKIbI (yriaepoia, azoTa). PurmMuuHoCcTh siBIeHHI B Omocdepe.

3onanbHOCTH OUochepsl. [TlonsiTne 0 6nome. OCHOBHBIC OMOMBI CYIITU: TYHIpa, XBOMHBIC Jeca,
CMEIIaHHbIE W IIMPOKOJUCTBEHHBIE Jieca, CTEIHU, CaBaHHBI, MYCTHIHU, TPOMUYECKHE Jeca,
BBICOKOTOPBs. KiuMar, pacTUTENbHBIN 1 )KUBOTHBIA MU OMOMOB CYIIIH.

Crpykrypa u GYHKIMS KHBBIX CHCTEM, OILIEHKa HMX PECYPCHOrO MOTEHIHala u

OorocdepHbIX QYHKITUH.

JeMoHcTparmu
[Toptpetsr: B.1. Bepuanckuii, 2. 3rocc.
Tabmuubr u cxembl: «l'eochepsr 3emmu», «KpyroBopoT aszora B NpUPOIE»,

«Kpyrosopor yriepoaa B NPUPOAEL», «Kpyrosopot KHCIIOpo/ia B

IPUPOJIEY,

«KpyroBopoT BojibI B ipupoe», «OCHOBHBIE OMOMBI cyliny, «KinMaTtuyeckue nosca 3eMimny,
«Tynapa», «Tatiray,  «CMemaHHBIN aecy,  «llIupokoJUCTBEHHBIN
necy,

«Cremnby, «CaBanHay, «Ilycteiasay, « Tponuueckuii gecy.

O6opynoBanue: repOapuy pacTeHU pa3HbIX OMOMOB, KOJUICKIINH KUBOTHBIX.

Tema 11. YesioBek M OKpyxkaomas cpeaa

DKoJIOTHYeCKHe KpU3MChl M HX Npu4MHBL. BosneiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHue BO3AyHIIHOW cpensl. OxpaHa Bo3fayxa. 3arps3HeHue BoJHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue KnuMara.

AHTpONIOT€HHOE BO3/EHCTBME HA PpACTUTENbHBIM W JKUBOTHBIA Mup. OxpaHa
PacTUTENILHOTO ¥ KUBOTHOTO MHpa. OCHOBHBIE MIPUHIIUIIBI OXpPaHbl MPUPOIbl. KpacHbIe KHUTH.
Oco60 oxpansiemble pupoanbie Tepputopun (OOIIT). boranuueckue casnpl U 300J0THUECKUE
MapKH.

OCHOBHBIE IPUHIIMITEI YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA U MPUPOIbl. PaninonansHoe
MPUPOJIOTIONIF30BAHUE U COXpaHEHHE OHOJIOTHYecKOTo pazHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TIJIOOANBHBIX HKOJOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO
KpPHU3HUCa U €ro BEpOATHBIE MOCIIEACTBHUS.



Pa3BuTHE METO/JOB MOHHUTOPWHTA PAa3BUTHUS OIMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonoeuueckoe paznoobpazue u buopecypcol. Hayuonanvhnoie unghopmayuonnvle
cucmemsl, obecneuusarowue 0OCmMyn K UHGOpMAyuu no COCMOAHUIO OMOENbHBIX GUO08 U
akocucmem.  OcHogbl  dKOpeabunumayuu  dKocucmem U  cnocob6og  OopvdvLl ¢
buonogpedicoenusmu. Pekoncmpyrkyus Mopckux u Ha3emuvix 3KOCUCHEM.

JleMoOHCTpanuu

Tabmuuer u cxemsl: «3arpsisHEHHE aTMOC(EpB», «3arps3HeHne Tuapocheps,
«3arpssHeHne  1ouBbl», «[lapHukKoBBIE 3dexT», «Ocobo oxpaHSIeMble MPHUPOIHBIC
TEPPUTOPUN», «MoIenn yIpaBiIsieMOro MUPay.

Ob6opynoBanue: ¢ororpadpuu OXpaHSIEMbIX pacTeHUH M KMUBOTHBIX KpacHOoW KHHUTH
Poccniickoit ®enepanuu, KpacHoi KHUTM peruoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
IO BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHSI O0YydarolIUMUCS
MpOTpaMM CPEIHETO 00IIero 00pa3oBaHus: TMIHOCTHBIC, METAPEIMETHBIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUSI ITPOTPAMMBbI TIO OHMOJIOTHH BBIJCICHBI
CIIENYIONINE COCTABJISIIOIIME: OCO3HAaHWE OOYyYaIOMUMHKCS  POCCUMCKON  Tpa)KJaHCKON
HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPEICICHUIO,
HaJu4Yle MOTHBAIMM K OOYYEHHWIO OWOJIOTHH, IICJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOCXKIEHU JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M HMCTOPHUYECKUX Tpaguunii
pa3BUTHUSA OHOJIOTHYECKOTO 3HAHMA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCst
PYKOBOJCTBOBAaThCS B CBOEH JIEATETLHOCTH I[EHHOCTHO- CMBICIIOBBIMH YCTaHOBKAMH,
MPUCYIIUMH CUCTEME OMOJIOTHIECKOTO 00pa30BaHusl, HATMYNE MPABOCO3HAHUS YKOJIOTHIECKOM
KYJIbTYpbI, CHOCOOHOCTH CTaBUTh IIEJIM U CTPOUTDH KU3HECHHBIC IJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS MPOrPaMMbl TIO OHOJIOTMM JIOCTHTAIOTCS B

CANHCTBEC yqe6H0171 n BOCIIMTATEIbHOM JCATCIIBHOCTH B

COOTBETCTBHHU C TPAAUIIHMOHHBIMHU pOCCHﬁCKHMH COHUOKYJIbTYPHBIMH, UCTOPUICCKUMU H
AYXOBHO- HPABCTBCHHBIMHA LOEHHOCTSIMM, INPpUHATBIMA B O6HICCTBC

IIpaBHUJIaMH1 u HOpMaMH NIOBCACHUA U CHOCO6CTBYIOT

nponeccam CaMOIIO3HaHHsA, CaMOBOCIIMTAHHUA H CaMOpPa3BUTHUA, Pa3sBUTHA
BHyTpeHHCﬁ IMOo3UIMK JIMYHOCTH, IIATPUOTU3MA U YBAKCHHA K 3aKOHY H IIPAaBOIOPAIKY,
YCJIOBCKY Tpyaa n CTapuieMy IIOKOJICHHIO, B3aMHOI'O
YBAXXCHUA, 6epe>1<H0r0 OTHOLIICHUA K KYJIbTYPHOMY HaCJICIUIO U

TpaJuLUsM MHOTOHAIMOHAIBHOrO Haponaa Poccuiickoit ®enepanuu, npupoae H
OKpyXaromei cpezie. JIMUHOCTHBIE pe3yabTaThl OCBOCHHUS yuyeOHoro mpeamera «buomnorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh W CHOCOOHOCTh oOyyaromuxcs

PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTpEHHEH NO3MLUEH JMYHOCTH, CHUCTEMOI
LIEHHOCTHBIX OPHMEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEXIECHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOLIecTBa, PacIIMPEHUE >KU3HEHHOIO OIbITa U
OTIbITA JIEATENIBHOCTH B IMPOLIECCE PEAIM3ALINN OCHOBHBIX HAIPaBIECHUIN BOCIIUTATEIbHOM

ACATCIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpaxmanckoro BocnuTanus:
c)OPMHMPOBAHHOCTh TPAKTAHCKOW IO3MIMH OOY4arOmIErocss Kak aKTHBHOTO |
OTBETCTBEHHOTO 4JI€Ha POCCHICKOTO O0IIECTBA,;



OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)K€HHE 3aKOHA U
IIPaBOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKON IEATETHHOCTH MIPH CO3JAHUU YUE€OHBIX POEKTOB,
pelneHnn yuyeOHBIX U MO3HABATEIbHBIX 33Ja4, BHIIOJHEHUH OMOJIOTHUECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTh OMPEACNATh COOCTBEHHYIO IO3WIMIO 10 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHME YYWUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOJAMMOCTb KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIOACH C pa3HbIMU YOEKACHUAMHU, KYJIbTYPHBIMU LICHHOCTSIMU U COLIMATIbHBIM
MIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MIO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOIO OTHOIIEHHS K MHEHHIO
ONIOHEHTOB IPH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPKaHUS;

TFOTOBHOCTh K T'YMAHUTapPHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTpUOTHYECKOr0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM IpaskIaHCKON MCHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Ilepel POIMHOMN, ropaoCTH 3a CBOM Kpaid, CBOXO
Ponuny, cBOI SI3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOT0 Hapoia Poccuy;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJIEIUI0 U MaMSITHUKAM MPUPOJIBI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJIEHHE U pa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHHs] OMOJIOTHUH B MIO3HAHUU 3aKOHOB MTPUPO/IbI, B )KU3HU YEJIOBEKA
Y COBPEMEHHOTO OOIIECTBA;

uaeiHas  yoexJIEHHOCTb, TOTOBHOCTh K CiIyKeHHI0o U 3amure OredecTsa,
OTBETCTBEHHOCTH 3a €ro Ccynb0y;

3) AyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa;
c(h)OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO IIOBEICHHS;
CIIOCOOHOCTH OLIEHMBATH CUTYAIUIO ¥ IPMHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPaBCTBEHHbIE HOPMBI M LIEHHOCTH;
OCO3HAHME JIMYHOTO BKJIaAa B IMOCTPOEHHE YCTOMYMBOIO OYAYIIEro; OTBETCTBEHHOE
OTHOILEHHE K CBOUM POJIHUTENISAM, CO3IaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO MPHHATHS LIEHHOCTEN CEMEMHOM KU3HHM B COOTBETCTBHMH C TPAIMLMAMU HAPOJIOB
Poccuu;

4) 3¢cTeTHYeCKOro BOCIIMTAHUS
3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIOUYAs ICTETHKY ObITa, HAYMHOTO U TEXHUYECKOTO
TBOpYECTBA, CIOPTA, TPY/a, 0OIIECTBEHHBIX OTHONIEHHIA;
MOHUMaHHUE SMOLMOHAILHOTO BO3AEHCTBHS )KUBOM IIPUPOIBI U €€ LIEHHOCTH; TOTOBHOCTh
K CAMOBBIPKEHHMIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIIEHHE POSBIIATE
Ka4eCcTBa TBOPUYECKOM IMYHOCTH;

5) ¢pusuueckoro BocnuTaHUS, (POPMHPOBAHMS KYJILTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIarOnOTyYns:

MOHMMAaHHE U peau3alis 3J0poBOTo U 6e30macHoro oOpasa xHu3HH (3A0pOBOE MUTAHUE,
COOJII0/ICHNE TUTMEHUYECKHUX MPaBIII U HOPM, cOaTaHCUPOBAHHBINA PEKUM

3aHATUN U OTAbIXa, PCryJisipHas (I)I/ISI/I‘-IGCKaSI aKTI/IBHOCTL), 6epe>1<Hor0, OTBCTCTBCHHOI'O MU
KOMIICTCHTHOT'O OTHOIICHHA K CO6CTBCHHOMy (I)I/I3I/I‘-ICCKOMY H IICUXUYCCKOMY 310POBLBIO;
NNOHUMAHUC [ICHHOCTU IpaBUJl HWHAWUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30macHoro



IIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;
OCO3HAHME TOCIICACTBUN W HENPHUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS AIKOTOJI,
HapKOTHUKOB, KypeHUs);

6) TpynoBoro BocnuTanus:

TOTOBHOCTH K TPY/IY, OCO3HAHME IIEHHOCTH MacTEPCTBa, TPYI0JII00HE;

FOTOBHOCTb K  aKTUBHOM  JICATEJIBHOCTM  TEXHOJOTHMYECKOW M  COUMAJIbHOU
HAIPaBJIICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBAThH, TUIAHUPOBATh U CAMOCTOSITEIILHO BBITIOJIHATh
TaKyIo JeSITeIbHOCTD;

HMHTEPEC K pa3iuuHbIM chepam mpodecCHOHATBHON NIEATEIIBHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOP OymyIieH nmpodeccruu 1 peaimn30BbIBaTH COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HAa MPOTSHKEHUU BCel
KU3HH;

7) 3K0/10rM4eCcKOro BOCHUTAHMA:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK MCTOYHUKY IKU3HHU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHUS,

MTOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYPBI: MPHUOOPETCHHE ONBITA ITUIAHWPOBAHUS
MTOCTYITKOB W OIIEHKH WX BO3MOXHBIX ITOCIICICTBUI JIJIST OKPYXKAIOIICH CpeIbl;

OCO3HaHWE TI00aTBFHOTO XapakTepa JKOJIOTHYECKUX MpOoOJeM U TMyTeH WX pelieHus,
CIIOCOOHOCTH MCIIOJIB30BaTh MPHOOpETacMble TP U3YUYSHUU OHOJIOTHH 3HAHUS W YMEHUS IIPH
perieHur mpoOJieM, CBS3aHHBIX C palMOHAIBHBIM TMPUPOJIOIONIB30BAHUEM (COOMIOACHIE

MpaBuWJI  TOBEJICHUS B IpUpOJe,  HampaBICHHBIX Ha
COXpaHEeHHe
PaBHOBECHS B DKOCHUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OHocheph);

AKTUBHOE HENPUATHUE NECUCTBUIA, MPUHOCIIIUX BPEA OKPYXKAIOUIEH MPUPOTHON Cpene,
yYMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMUECKUE TIOCTIEACTBUS MPEeANPUHUMAEMbIX
JNEUCTBUIN U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOTO 3KOJOTHYECKOTO MBIIIJICHUS, 3KOJOTUYECKOW KYIbTYpBhI, OIbBITA
JESITEIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHOM M COIMAIbHOM IMpakTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JESITeIbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) uennocrn nayunoro nosHanmus:

c()OpPMUPOBAHHOCTL MMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTUS HAayKM M OOIIECTBEHHON IIPAaKTMKH, OCHOBAHHOTO Ha JUAlore KyJbTYp,
CHOCOOCTBYIOILEr0 OCO3HAHUIO CBOEIO MECTA B IOJIHKYILTYPHOM MUPE;

COBEpLICHCTBOBAHME  A3BIKOBOW M  UYMTATENbCKOM  KyJAbTYphl Kak  CpEICTBa
B3aUMOICHCTBUSA MKy JIFOJALMH U TIO3HAHUS MUPA;

MOHUMaHKe crenuuKu OMOJOTHHM KaK HayKH, OCOo3HaHHUS €€ poiu B (OpMHUPOBAHHUU
palMOHaIbHOTO  HAYYHOTO  MBIIUIEHHUS, CO3JaHMM  LEJOCTHOTO  TMpEACTaBIeHUS 00
OKPYKaIOIlleM MUPE KaK O €IUHCTBE MPUPOIbI, YETIOBEKA 1 0OIIECTBA, B TO3HAHUH MTPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu mpobieM coXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OMOJIOTUU U1 COBPEMEHHOMN ITUBUIIM3AINH: O0ecTieueHus
HOBOTO YPOBHSI Pa3BUTHS MEAUIIMHBI, CO3/IaHUE TIEPCIEKTUBHBIX OMOTEXHOIOTHH, CTIOCOOHBIX
peliaTh pecypcHbie MPOoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOMCKA IMMyTEeH BBIX0Oa U3 TJI00ATBHBIX
JKOJIOTHUECKUX TMpobieM u olecmedeHus TepexoJa K YCTOWYHMBOMY  Pa3BUTHIO,
paIoHaIbHOMY HUCIIOIH30BAHHIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTH B MOJTYYCHUN OMOIOTUYECKUX 3HAHUN B LIETISX MOBBIMICHUS OOMIeH



KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTH (DyHKIMOHAIBHOM
IpaMOTHOCTH 00ydaromuxcs, popMupyemMoi mpu u3y4eHuu ONOJIOTHH;

IIOHUMAaHHUE CYIIHOCTH METOJNOB IIO3HAHUsS, MCIOJIB3YEMBIX B €CTECTBCHHBIX HAYKaX,
CIOCOOHOCTH HCIIONB30BaTh IOJIydaeMble 3HAHWSA JUIl aHAIM3a W OOBSICHEHHS SIBICHHM
OKPY)KAIOLLIEr0 MHUpa U MPOUCXOJANIMX B HEM H3MEHEHHH, yMeHUE jaenaTb 0OOCHOBAHHBIE
3aKIIOYCHUSI HAa OCHOBE HAyYHBIX (PAaKTOB M HMMEIOIIUXCS JAHHBIX C IEIbI0 MOTydSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIBb30BaTh OHOJOTWYECKHE 3HAHUS IS pEIICHHS
npo0JieM B peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HAHUE IEHHOCTU HAYYHOMU JIEATEIILHOCTH, TOTOBHOCTh OCYLIECTBIIATH IIPOCKTHYIO U
HCCIIEA0BATENBCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY O00Opa30BaHHIO U camMOOOpa30BaHUIO, K
aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH MO OWOJOTMH B COOTBETCTBHUH C >KU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOTO TpeaMeTa «BHoIorusy BKITFOYAIOT:
3HaYuUMble UISI  (OPMHUPOBAHUS MHPOBO33PEHHS] OOYYAIOUIMXCS MEXIUCIUILTMHAPHbBIE
(MeXTIpeIMEeTHBIE) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIIHUE IEIOCTHOCTh HAYYHOU KapTHHBI
MI/Ipa 158 CHCHI/I(l)I/IKy METOOOB ITO3HAHNA, I/ICHOJ'H)SyeMI)IX B €CTCCTBCHHBIX HaYKaX (BeHIeCTBO,
SHEprus, siBJIEHUE, MPOLIECC, CUCTEMA, HAyUHbIN (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOpHS, UCCIICJIOBaHHe, HAOIIOACHNE, H3MEPEHHEe, OSKCICPUMEHT W JPYIrHe);
YHUBEpCAJIbHbIC y4cOHBbIC NEHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHUBHBIC),
obecrieunBaronue  (popmupoBaHue  (GYHKIIMOHATHBHOM TPAaMOTHOCTH M COIMAIIBHOU
KOMIIETCHIIMN OOYyYalomuXcsl; CIHOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXIMCIATTMHAPHBIC, MAPOBO33PCHUYCCKUE 3HAHUS W YHHBEpPCAIbHBIC YUCOHBIC NCHCTBHUS B
MMO3HABATEIbHON U COIUAIBHOM MPAKTHKE.

B pesynbpTare u3yueHuss OMOJOTMM Ha YpPOBHE CpeAHEro oOuero oOpa3oBaHHs y
oOyuaromierocs 0yayT cpopmMupoBaHbl O3HABaTeNIbHBIE YHUBEpPCAIbHbIEC YUeOHbIE JeCTBYS,
KOMMYHHUKATHBHBIE YHHUBEpCAJbHbIE Yy4eOHbIE JEWUCTBUSA, PETYJISTUBHBIC YHUBEPCAJbHbBIC
yueOHbIe JeCTBUS, COBMECTHAs JESITENbHOCTb.

Ilo3HaBaTebHBIE YHHBeEPcAIbHbIE YueOHbIE el CTBUS
Ba3oBble 1oruyeckue geiicTBus:

CaMoOCTOSITENIbHO (OPMYIMPOBATh U aKTyalH3UpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh MPU OCBOCHHM 3HAHWKM NPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHamu3a,
CHUHTE3a, CPaBHEHHUS, KiaccHUUKaiuu, oOOOIIEHHs), PaCKPbIBATH CMBICI OHOJOTHYECKUX
MOHATHH (BBIACNIATH UX XapaKTEPHbIE MTPU3HAKU, YCTAHABIIMBATH CBSI3U C IPYTUMU MOHSATUSIMHU );

ONpeNeNsATh LENU AEATENbHOCTH, 3a/1aBas NapamMeTpbl U KPUTEPUHU HUX JOCTHXKEHMS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMH LIEJISIMH;

WCIOJIb30BaTh OMOJIOTHYECKHUE TOHATUSA AN OObsICHEHUs (AKTOB U SBICHUM KUBOU
MIPUPOJIBI;

CTPOUTH JIOTHUECKHUE pacCyXJIeHus (WHIYKTUBHBIC, NENYKTHUBHBIC, IO AHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUX, (DOPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MO/IENIBHBIE CPEJCTBA Ul IPECTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKHX O00BEKTaX, a TakKe MPOTHUBOPEUMH Pa3HOTO poJa,



BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH peuieHus npoOieMbl ¢ yd4éToM aHajdu3a HMEIOMIUXCA
MaTepUalbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCTb, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM,
OLICHUBATh PUCKHU IIOCIIEACTBUH IEATEIBHOCTH;

KOOPAMHUPOBATh W BBHINOJHATH PabOTy B YCIOBHSX pPEaJbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

PpasBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpOGJ’ICM.

Bba3oBrble nucciieqoBare/bCKue A1eiCTBHA:

BJIaJIETh HaBbIKAMHU y4€OHO-UCCIIEIOBATEILCKON U IPOEKTHOM 1€ATEIbHOCTH, HaBbIKAMU
paszpelieHus npo0iemM, CioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY [TOMCKY METOIOB
pelIeHUs MPAaKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

HCIIOJIb30BATh PA3JIMYHbIE BUIBI JIEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHUSA, €ro
MHTEpIpEeTalNK, TPeoOpa3oBaHNUI0 U IPUMEHEHUIO B YUEOHBIX CUTyallMsIX, B TOM YHCIIE€ TIPU
CO3JaHUU YYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

dbopMHpoBaTh HAy4yHBIH TUIN MBIIUIEHUS, BIAJAECTh HAyYHOM TEPMHHOJOTHEH,
KIIFOYEBBIMH MOHATUSAMH U METO/IaMU;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a7]aul B 00pa30BATEIbHOMN NIEATETLHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3W WM aKTyallM3UPOBATh 3a/1ady, BBIJIBUTATH
TUTIOTE3y €€ pEeIICHHs, HAaXOJUTh apryMEHTHhI IS JI0Ka3aTeIhCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IIOJyYEHHBIE B XOJE pEIICHUS 3aJayd pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; OCYLIECTBIISTD

LieJIeHaNpaBJIeHHbIN TOMCK MTEPEHOCca CPEJICTB U CIIOCOO0B AEHCTBUS

B NMPO(EeCCHOHATIBHYIO CPEY;
yMETh  IEPEHOCUTH 3HaHMSIT B II03HABATENbHYIO U TPaKTHYECKYIO
0011acTH )KU3HEACITEIbHOCTH;

YMETb HHTETPHUPOBATE 3HAHUSA U3 Pa3HbIX IMIPECAMETHBIX O6J'IaCTeI\/'I;
BBIIBUI'aTb HOBBIC HICH, IpE€AjiaraTb OPHUIMHAJIBHBIC IIOAXOJblI W PCIICHHA, CTaBUTH
HpO6J'IeMI>I " 3a71a4u, JOITyCKAOMKUE aJIbTCPHATUBHBIC PCIICHUA.

PaGora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MUCTOUYHUKAX HUH(pOpMaImu (TeKCTe yueOHOro mocoowus,
HAYYHO-TIOMYJISIPHOM JIUTEepaType, OUOTOTHUECKUX CIIOBAPSIX U CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B MHTepHeTe), aHAMM3UPOBaTh MHGOPMAIMIO DPA3IUYHBIX BUIOB U (HOopM
MIPEJICTaBJICHUS], KPUTUYECKH OLICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

(dhopMynupoBaTh 3ampoChl U MPUMEHSATh PA3UYHbIE METOJbl MPH TMOHCKE M OTOOpE
Oouonorudeckoi HHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT MCIOJIb30BAHUS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIBHYIO (OpPMY MPEACTaBICHUS OMOJIOTHYECKON
uHpopmanuu (cxemsl, TpadyKu, TUarpaMmbl, TAOIHIIBI, PUCYHKHU U IPYTO€);

WCIOJIb30BaTh HAYYHBIM s3BIK B KadyecTBE CpEACTBA MpU paboTe C OHOIOTHYECKON
nH(popMaluen: TPUMEHATh XUMUUYECKUE, PU3NIECKHEe U MAaTEeMAaTUYECKUE 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATypy, HCIOJB30BaTh W MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;



BJIQJICTh HABBIKAMHU pACIIO3HABAaHHMS M 3allUThl HH(popMarmu, WHPOPMALUOHHON
0€30I1aCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE YueOHbIE TelcTBUS

Oo0menue:

OCYHIGCTBJ'HITI) KOMMyHI/IKaIII/II/I BO BCEX C(l)ean KHN3HHU, AaKTHBHO yqaCTBOBaTB B
MAJIOTe WU JHUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBATh CY)KIICHI/ISI OTHOCUTCJIBbHO BBIIIOJIHCHUA Hpez[naraeMoﬁ 3aJa4du, y‘-II/ITbIBaTI)
I/IHTCpeCI)I 1 COrJIaCOBAHHOCTH HO3I/IIII/II71 I[pyer y‘-IaCTHI/IKOB auajora ujin I[I/ICKYCCI/II/I);

pacrno3HaBaTh HEBepOAJbHBIE CPEJCTBA OOMICHUS, TOHUMATh 3HAYCHHUE CONMATBHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHﬁ, YMETh CMATYaTh KOH(bJ'II/IKTBI
1 BECTH TIEPETOBOPHI;

BJIAJICTE pa3JIMYHBIMU crocobamu 06HI€HI/I$I )51 B3aI/IMOI[CI\/JICTBI/I$I, IMOHUMAaTb HaAMCPCHUS
JOpYTUX JIIOJEH, MpOSBIATh YBa)XKUTEIbHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM
dhopme hopMyTHpOBaTH CBOU BO3PAKEHNS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAS 1eATEJIbHOCTD:

MMOHMMATh M UCTIOJH30BaTh MPEUMYIIIECTBA KOMAHIHONW U WHIUBUIYAIBHON pabOThI TIPH
pereHun  OMOJOTUYeCKOW TpoOiemMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
TPYNIOBBIX (POPM B3aUMOICUCTBUS IIPH PEIICHUN YIEOHOH 3a1auu;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YjIeHa KOJJIEKTHBA;

MPUHAMATH IIEJIM COBMECTHOM JEATEIbHOCTH, OpPraHW30BBHIBATH M KOOPAWHHUPOBATH
JEUCTBUA TO €€ JOCTHUKEHHUIO: COCTAaBJIATh IJIaH JCUCTBUM, pacHpeAesisiTh poju C y4ETOM
MHEHHH Y9aCTHHKOB, 00CYX/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OIIEHUBATh KaUYECTBO CBOETO BKJIAJa U KaXKJOTO YIaCTHHKA KOMaH/IbI B OOLTUI pe3yIbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIC MPOEKTHI, OIICHUBATh MJICU C MO3UIIMHA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TMO3UTHBHOE CTPATETHYECKOE TIOBEACHHE B PaA3IMYHBIX CHUTYallUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepCAJIbHbIE YUeOHbIe JAeiicTBUS

Camoopranuszanmsi:

HCIIOJIb30BaTh OWMOJIOTUYECKUE 3HAHMS IS BBISABJICHHUS MPOOJIEM M HMX PEIICHUS B
YKU3HEHHBIX U YUeOHBIX CUTYaIIHSIX;

BBIOMPATH Ha OCHOBE OMOJIOTMUECKUX 3HAHUH 11EJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX U MOCTYNKAaxX MO OTHOIICHUIO K JKMBOW MPHUPOJE, CBOEMY 3J0POBBIO U 370POBBIO
OKPYXAIOIUX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO JAESITETbHOCTbD, BBISBISATH MPOOIEMBI,
CTaBUTh U (OpMyNUpOBaTh COOCTBEHHBIC 3aJaud B OOpa30BaTENbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalMSIX;

CaMOCTOSITENILHO COCTABIIATH IIAH PEIICHUS MTPOOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE TMYHBIX MPEANOUYTCHUN;



Je7aTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32
peuieHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;
cnocoOCTBOBaTh ()OPMUPOBAHUIO M TPOSBICHHUIO IIUPOKOW SPYAUIIUH B Pa3HBIX
00JacTsAX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

AaBaTb OLUCHKY HOBBIM CUTyalHsAM, BHOCUTb KOPPEKTHBBI B ACATCIIBHOCTb, OICHHUBATH
COOTBETCTBHUE PE3YIILTATOB LIEJISM;

BJIaA€Th HaBbIKaMU MO3HaBaTECILHOM pe(l)ﬂeKCI/II/I KaK OCO3HaHuA COBCPIIACMBIX
)ICI\/JICTBI/II\/’I 1 MBICJIMTCIIBHBIX TPOUCCCOB, NX PC3YJILTATOB U OCHOBaHHﬁ, HUCIIOJIB30BAaTh HpI/IéMBI
pedieKcun U OTIEHKH CUTYalllt, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLUCHHMBATH PHUCKH W CBOCBPEMCHHO INPHWHUMATL PCIICHUA IO WX CHUIKCHHIO,

IIPUHAMAThL MOTUBBEI X apI'YMEHTHI APYTUX IIPU aHAIIU3€ PE3YIAbTATOB AEATEIIBHOCTH;

IIpunsaTHe ceds1 M Apyrux:
MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;
MIPUHAMATh MOTHBBI M apryMEHTBl JIPYTUX IPU AHAJIU3E PE3YJIbTATOB JESATEIBHOCTH;
MIpU3HABaTh CBOE MPaBO U MPABO JAPYrUX HA OLINOKY;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIie pe3ynbTaThl OCBOCHHS COJEpKaHUs yueOHOoro mpenmera «buosorus» Ha
yrIyOJIEHHOM  YpPOBHE OPHEHTHPOBAaHbI Ha oOecrmeueHne NpoGUIbHOTO  00y4YeHUs
obOyvarormuxcsi Onoyoruu. OHU BKITIOYAIOT: crienupUIecKue it OMOJIOTHN HAyYHBIC 3HAHUSA,
YMEHUS ¥ CITOCOOBI IEHCTBHIA TI0 OCBOCHUIO, MHTEPIIPETAIIUN ¥ TPEOOPa30BAHNIO 3HAHUM, BUIBI
NEeSITeNIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUM M MX MPUMEHEHHMIO B PA3JIMYHBIX YU4EOHBIX, a
TaK)Ke B pealIbHBIX KU3HEHHBIX cuTyauusx. [IpeaMeTHbIe pe3yabTaTsl MpeACcTaBICHbI 10 To1aM
W3YYCHHUS.

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS yueOHOTO Npeameta «bruosorus» B 10 kiacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUPOBAaHUN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B I[O3HAHUU 3aKOHOB INPHUPOJBI U
peleHnur pobjeM palMOHAIBHOIO IPHUPOJONONB30BAaHUS, O BKIAJA€ POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJIEHHE CHCTEMON OMOJOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIiue
OMOJIOTUYECKHUE TEePMUHBI U HOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTaboJiu3M, TOMeOcCTas,
CaMOperyJisiliis, CaMOBOCIPOU3BEACHHUE, HACIEACTBEHHOCTb, WM3MEHUMBOCTb, pOCT W
pa3ButHe), Ouosorndeckue Teopuu (kierounas Teopus T. IlIBanna, M. Ulneiinena, P.
BupxoBa, xpomocoMHasi Teopust HacieacTtBeHHocTH T. Moprana), yuenus (H.M. BaBunosa —
0 LIEHTPaX MHOT000pa3us M MPOUCXOKICHUS KYJIbTYPHBIX pacTeHHIl), 3aKOHBI (€IUHOOOpa3Hs
IIOTOMKOB IIEPBOTO MTOKOJICHMUS,

pacuienyieHus], YUCTOThI TaMeT, He3aBUCUMOro HacienoBaHus . Menzaens, roMOJIOTHYECKUX
PA10B B HaceACTBeHHOM n3MenunBocT H.M. BaBuioBa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);
BJIaJICHUE OCHOBHBIMH  METOJIaMH  HAy4HOTO  TO3HAHHUSA,  HCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB (ONMHCaHHE, M3MEpeHHue, HalironeHue,
HKCIIEPUMEHT);
YMEHHE BBIJIENISATh CYILIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKApHOT,



OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTraHU3MOB, B TOM YHUCIIe OaKTepuii, rpuOOB, pacTeHUIA,
KHUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OPTaHOB PAaCTEHUH, KUBOTHBIX, YEJIOBEKa,
MPOIECCOB  KU3HEIACIATEIBHOCTH, IPOTEKAIOMIMX B OPraHW3Max PAacTEHHM, >KMBOTHBIX U
YeJI0BeKa, OMOJIOTMYECKUX IMPOIECCOB: OOMEHa BemIeCTB (MeTaboJM3M), NpPEBpaICHUS
SHEPTUU, OpOKEHUs, aBTOTPOPHOTO M TeTepoTpPO(HOTO TUIIOB NHUTAaHUSA, (POTOCHHTE3a WU
XEMOCHHTE3a, MUTO033a, MeH03a, raMeToreHe3a, IMOproreHesa, IoCTIMOPHOHATBHOTO Pa3BUTH,
Pa3MHOXKEHHS, HHUBHUIYyaTbHOTO PAa3BUTHS OpraHn3Ma (OHTOTEHE3a), B3aUMOICHCTBHUS TEHOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOpa;

YMEHHUE YCTAHABJIMBATH B3aMMOCBSI3M MEXKIY OPraHOHMIAMH KJIETKH M WX (YHKIUSMHU,
CTPOCHHEM KIJIETOK Pa3HBIX TKaHEH W WX QYHKIHUAMH, MEKy OpraHaMH U CUCTEMaMH OPTaHOB
Yy pacTeHHH, KUBOTHBIX M YEIOBEKa M WX (YHKIUAMH, MEKIY CHCTEMaMH OPraHOB M HX
GYHKIUSAMEU, MEXIy dTanaMu oOMEeHa BEIIECTB, ATAallaMH KIETOYHOTO LHUKJIA W YKU3HEHHBIX
[IUKJIOB OPraHW3MOB, JTallaMH SMOPHUOHATIBHOTO PAa3BUTHS, TCHOTUIIOM | (EHOTHIIOM,
(dbeHoTUIIOM U paKTOpaMu Cpeibl OOUTaHUS;

YMEHHUE BBISBIATH OTJIMYHATENBHBIC MMPU3HAKH JKUBBIX CHUCTEM, B TOM YHCJIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCTIOIB30BATh COOTBETCTBYIOIIUE apTyMEHTHI, OHOJIOTHIECKYIO TEPMUHOJIOTHIO
Y CHMBOJIMKY JUTS IOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYII;

YMEHHUE peniath OWOJIOTHYECKHE 3a7adl, BBISBISTh NPUYHHHO-CICICTBCHHBIC CBSI3H
MEX]Iy HCCIEIYEMBIMH OHOJOTHUYECKUMH MpPOIECCAaMH W SIBICHUSMH, JeNaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBITIOJHATH Ja00OpaTOPHBIC W MPAKTUYECKUE pabOThI, COOMIOAATh TpaBUiIa MpH
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJBUTaTh THIIOTE3bI, TPOBEPSATh WX OKCICPUMEHTAIBHBIMH CpPEICTBAMH,
bopMyHpys 11eTb UCCISIOBAHHS, aHATU3UPOBATH TOJTYIEHHBIC PE3YIbTATHI U IEJIaTh BEIBOIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEOBATEILCKON padoTe MO OMOJOTHUU, DKOJOTHH U
MEIUIMHE, TPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M IyOJIMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Yy/IbTAThl HA YUCHHUECKUX KOHPEPCHIINSX;

YMEHHUE OIECHMBATh AITHYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBaHUI B 00JacTH
OMOJIOTUU W MEIUIUHBI (KIOHMPOBAHUE, MUCKYCCTBEHHOE OIUIOJIOTBOPECHUE, HAIPABICHHOE
W3MEHEHHE TeHOMA U CO3/JaHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBISATh OCO3HAHHBIN BBIOOP Oyayieil mpodeccunoHalIbHOM AeSITeTbHOCTH
B 00macTu OWOJIOTUH, MEIWLUHBL, OHMOTEXHOJOTMH, BETEPHUHAPHH, CEIHCKOTO XO3SHCTBA,
MUIIEBOM MPOMBIIUIEHHOCTH, YTIyOIsTh MO3HABATENbHBIA HWHTEpEC, HamNpaBlICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH mpodeccuu U MTPOAOKEHHE OUOJOTHYECKOTO
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIET0 00pa30BaHuUS.

[TpenmeTHBIE pe3yabTaThl OCBOCHUS ydeOHOTo npeamera «buonorus» B 11 kiaacce
JOJDKHBI OTPaXKaTh:

cOpPMUPOBAHHOCTH 3HAHWH O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK,
B (OPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpA, B IMO3HAHUH
3aKOHOB TPUPOJIBI U PEIICHHN JKOJOTUYECKUX MPOOIEeM YelI0oBeUeCTBa, a TAK)KE B PELICHUH
BOIPOCOB  PAllMOHAIBHOTO TPHUPOJONOJIB30BaHUs, W B (POPMHPOBAHMH IIEHHOCTHOTO
OTHOIICHUS K IPUPOJIE, OOLIECTBY, YETOBEKY, O BKJIAJIe POCCUICKHUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJeTh CUCTEMON OMOJIOTUYECKHX 3HAHHWH, KOTOpask BKIIIOUAET OMpPEACICHUS U
MOHUMAaHUE CYITHOCTH OCHOBOIIOJIATAIOIIUX OWOJIOTHYECKUX TEPMUHOB M TOHATHH (BUJ,
sKocucTeMa, Ouocdepa), Ouonorumueckue Teopuu (dBomounoHHas Tteopus Y. JlapBuHa,
CHHTEeTHYecKas Teopus sBoironun), yuenus (A.H. CeBeprioBa — 0 IyTsSX ¥ HalpaBICHHIX



sposronnn, B.W. BepHanckoro — o 6uocdepe), 3aKoHbI (TeHETHUECKOTO paBHOBecus Jxk. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoacrsa K.M. bapa), npaBuna (munumyma HO. JIuGuxa,
9KOJIOTMYECKON UpaMuUbl SHEPTHH ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'mnbepra);

YMEHUE BIIAJIETh OCHOBHBIMM METOJAMU HAYYHOI'O IIO3HAHMS, HCIOJb3yEMbIMU B
OMOJIOTUYECKUX HCCIEJOBAHUSAX JKUBBIX OOBEKTOB M DKOCHCTEM (ONHCAaHWE, H3MEpEHHE,
HaOJro/IeHNEe, SKCIIEPUMEHT), CIOCO0aMH BBISIBJICHUS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUI B
IIPUPOJIE;

YMEHHUE BBIIENATH CYIIECTBEHHBIC TNPU3HAKH: BUIOB, OMOTEOLIEHO30B, DKOCUCTEM U
ouochepsl, CTaOWIM3UPYIOIMIECTO, IBMKYIIETO M Pa3pHIBAIONIETO €CTECTBEHHOTO O0TOOpa,
QJIONATPUYECKOI0 W CHUMIATPUYECKOTO BHMJI000pAa30BaHMs, BIUSHHUS ABMXKYLLIUX CHJI
SBOJIIOIIMM HA T€HO(OH] MOMYJISIUHU, PUCIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHMs,
YyepelOoBaHMsl HaNpaBlI€HU 5SBOJIOLMH, KPYroBOpOTa BELIECTB U IOTOKA DSHEPruud B
AKOCUCTEMAX;

YMEHHME YCTAHaBIMBAaTh B3aUMOCBSI3M MEXAY IPOILIECCAaMU 3BOJIIOLMH, ABUKYIIUMHU
CHJIaMU aHTPOIIOT€HEe3a, KOMIOHEHTAMHU Pa3IMYHBIX SKOCUCTEM U MPUCHOCOOIEHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBJISATh OTIIMUUTEIIBHBIC NPU3HAKH JXUBBIX CHCTEM, IPHCIOCOOICHHOCTh
BHJIOB K cpene oOuTaHus, aOMOTHUYECKHMX W OHOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPraHu3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUISl I0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX

CHCTEMAaTHYECKMX TPYI, B3aMMOCBS3M OpPraHU3MOB W Cpeabl OOWTaHUS, CIUHCTBA
YEeJIOBEUECKUX Pac, HEOOXOIMMOCTH COXPAaHEHHUs] MHOT0OOpa3Hs BHIOB M SKOCHCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOJIBI U YETIOBEUECTBA;

yMEHHE perath OWOJOTHMYECKHE 3a/Ia4M, BBISBIATH NPUYUHHO-CICACTBEHHBIC CBS3H
MEX]ly HUCCIEIYEMBIMH OHOJOTHUYECKUMH MpPOIECCaMH W SIBICHUSMH, JeNaTh BBIBOIBI H
MIPOTHO3bI HA OCHOBAHUH IOJYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIOJHATH J1a00paTOPHBIC M MPAKTUYECKUE PadOThI, COOOATh MPaBHUiIA MIPH
pabote ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIJBUTaTh THIIOTE3bl, MPOBEPSATh HX AKCICPUMCHTAIBHBIMH CpPEICTBAMH,
bopMynHpys 11eTb UCCIISIOBAHMS, aHATM3UPOBATH MOJTYYEHHBIC PE3YIIbTATHI U JIEJIaTh BHIBOIBI;

yYMEHHE Y4acTBOBATh B Y4€OHO-HCCIIEIOBATEILCKOW paboTe 1Mo OMOJIOTHH, IKOJIOTHU U
MEMIIMHE, TPOBOIUMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTABIATH
MOJIyYCHHBIC PE3Yy/IbTAThl HA YUCHHUECKUX KOHPEPCHIINSX;

YMEHHUE OIICHUBATh THUIOTE3bl M TCOPHH O NPOWCXOXKICHUHM >KH3HH, YECJIOBEKA H
YEJIOBEUECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0aX MPENOTBpAIlEHHs TJI00ATbHBIX
W3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp OyayIiei mpodeccnoHansHOM AeITeTbHOCTH
B oOjmactu OWONOTHH, DKOJOTHUH, MPHUPOJOTNOIB30BAHUSA, MEIUIUHBI, OWOTEXHOJOTHUH,
TICUXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO XO3AWUCTBA, MUIIEBON MPOMBIIIIEHHOCTH,  yIIIYOIsTh
MO3HABATEIbHBIN UHTEpEC, HANpPaBIIEHHBI Ha 0CO3HAHHBINA BHIOOP COOTBETCTBYIOIICH
npodeccud M TMPOJOIDKEHHE OHMONOTHYECKOro 00pa3oBaHHS B OpraHU3alUSAX CPEIHETO
npodeccrnoHaIBHOTO

3onanbHOCTH Ouochepsl. [loustue o Guome. OCHOBHBIE OMOMBI CYIIN: TYHJIpA, XBOMHbIE
Jeca, CMEUIaHHbIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI, ITyCTBIHU, TPOIIUYECKHE JIECa,
BBICOKOTopbsi. Kilumat, pacTuTenbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.



CrpykTypa W (QYHKIHS SJKHBBIX CHCTEM, OLIEHKAa HMX PECypCHOTO MOTEHIHaja H
orochepHbIX QYHKIHH.

JlemoHCcTpanuu

[optpersl: B.W. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eochepsr 3emum», «KpyroBopor azora B HpHPOIE»,
«Kpyrosopor yriepoia B IIPUPOIE», «Kpyrosopor KHCJIOpOJ1a B

IPUPOJIEN,
«KpyroBopoT BoibI B mpupoe», «OCHOBHbIE OMOMBI cyllny, «KinMmaTtnyeckue nosca 3emian,
«Tynnpay, «Taiira»,  «CmemanHbIi nec», «llIupokoJIMCTBEHHBIN

aecy,
«Crenby, «CaBanHay, «IlyctbiHsay, « Tponnueckuii gecy.
OObopynoBanue: repéapuu paCTEHU pa3HBIX OMOMOB, KOJUICKIIUN KHUBOTHBIX.

Tema 11. YestoBek M OKpy:KaoUas cpeaa

DKOJIOTHYECKHE KPHU3UCHI M WX NpuuuHbl. Bo3zeiicTBue dvenmoBeka Ha Ouocdepy.
3arpsizHeHHe BO3AYyIIHOW cpeapl. OxpaHa Bo3qyxa. 3arps3HeHHe BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pyimenre noussl. OXpaHa MOYBEHHBIX peCypcoB. M3MeHeHue Kiumara.

AHTpPOTIOTEHHOE BO3JIEMCTBUE HA PACTUTENBHBIM M JKMBOTHBIM MHp. OxpaHa
PaCTUTEIBHOTO M )KUBOTHOTO MUPa. OCHOBHBIEC MPUHITUIIBEI OXpaHbI MpUpoIbl. KpacHbie KHUTH.
Oco60 oxpansemsie npupoaubie Tepputopun (OOIIT). Borannueckue caabl U 300J0TUUECKHE
TapKH.

OCHOBHBIE IPUHIIUITH YCTOWYHUBOTO PA3BUTHSI YEIOBEUECTBA U IPUPOIL. ParimonanpHOe
MPUPOJIOTIONIL30BAHUE W COXpaHEHWE OHOJIOTMUECKOTo paszHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJIOOANbHBIX JKOJOTUYECKUX KpHu3ucoB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €ro BEpOSATHBIE MOCTIEACTBHUS.

Pa3BuTHe MeTO/OB MOHUTOPUHIA pPAa3BUTHUS OIMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmusbie uccnedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. buonozuueckoe pasnoobpasue u buopecypcwi. HayuonanvHvie ungpopmayuonusie
cucmemvl, obecneyugaroujue 0OCMyn K UHDOPpMAYUU NO COCMOAHUIO OMOENbHLIX 8UO08 U
akocucmem.  OcHOBbl  3KOpeabunumayuu  Kocucmem U cnocobos  OOpvOLL ¢
buonogpescoeHuaMuy. PekoncmpyKkyus Mopckux u Ha3eMHbixX IKOCUCHEM.

JlemoHcTpamu

Tabnuis! u cxembl: «3arpsi3HeHue atMocepbly, «3arpsa3HeHne Tuapocheps»,
«3arpsizHeHue mouBbl», «[lapHuKoBBIM 3PdexT», «Ocobo oxpaHseMble MPUPOIHBIC
TeppuTOopun», «Moaenu yrpapiaseMoro Mupay.

O6opynoBanue: ¢otorpadhuu OXpaHSIEMbIX pACTEHHIl M KHUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoil kKHUTH peruoHa.

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPe3yJbTaTaM OCBOEHHS OOy4YaroIIMMUCS
IIpOrpamMmMm CpeHero oouiero o0pa3oBaHus: JHYHOCTHBIE, METAIIPEMETHBIE U PEIMETHBIE.

B cTpykType ITMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHUH BbIJICIIEHBI
CIIEYIOIIME COCTABJIAIOIIME: OCO3HaHWE OOYYaIOUIMMMCA POCCHHCKOM  TI'pa)IaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEIIEHUIO,
HAJIMYMEe MOTUBAIMM K OOYy4YeHHIO OMOJIOTHH, LEJNEHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX
yOeXJICHUH JMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEH M HCTOPUYECKUX Tpaauuui
pa3BUTHSA OMOJIOTHYECKOTO 3HaHUA, TOTOBHOCTh M CHOCOOHOCTH OOyJaromuxcs
PYKOBOJICTBOBATbCSI B CBOEM JIE€ATENBHOCTH LIEHHOCTHO- CMBICIOBBIMHM YCTaHOBKaMH,



MPUCYLIUMH CHCTEME OHOJIOTHYECKOTO 00pa30BaHMsl, HATMUME IPABOCO3HAHMS AKOJIOTHUECKON
KYJIBTYpbI, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IIJIAHBI.
JIM4HOCTHBIE pE3YNbTATHl OCBOEHMS MpOrpaMMbl IO OHOJOIMM JOCTUTAIOTCS B

€IMHCTBE Y4EeOHOM M BOCIHUTATEIBHOM  JIESITEIBHOCTH B

COOTBETCTBUH C TPAJULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH, HCTOPHUYECKUMH U
JIyXOBHO- HPaBCTBEHHBIMU LEHHOCTSIMH, MPUHATBIMU B oO1mecTse

NnpaBujlaMud | HOPMAaMH MOBEJICHUSI H  CHOCOOCTBYIOT

rporeccam CaMOIIO3HAHHUs, CaMOBOCIIUTAHUS H CaMOpa3BUTHS, pa3BUTHS
BHYTPEHHEN TMO3ULUHUM JMYHOCTH, NAaTPUOTHU3MA W YBAXKEHHS K 3aKOHY M IPABOIOPSAKY,
YEJIOBEKY Tpyaa 51 CTapiieMy MTOKOJICHHIO, B3aUMHOT'O
YBAKEHUS, OepeKHOTO OTHOLLICHUS K KYJbTYPHOMY HACJIEIUIO U

TpaJMIAAM MHOTOHAIMOHAILHOrO Hapoaa Poccuiickori @Penepannu, MNpupone U
OKpyXaromiei cpene. JIMUHOCTHBIE pe3yabTaThl OCBOCHUSI ydeOHOro mpenmera «buomorusy
JOJIKHBI OTPAKaTh TOTOBHOCTh M CIOCOOHOCTH o0yyarouxcs

PYKOBOJACTBOBaThCs C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CHCTEMOM
LIEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKJEHUIN, COOTBETCTBYIOLINX
TPaJMLIMOHHBIM LEHHOCTSAM POCCHUHUCKOro OOIIeCTBa, pacIIMpPEHHE >KU3HEHHOTO OMbITa |
OTIbITA JIEATEIHHOCTH B MPOIIECCE PeaTM3allii OCHOBHBIX HAIIPABJIEHUH BOCIIUTATEIbHOM

JACATCIBHOCTH, B TOM YHCJIC B HaCTH:

9) rpaxaancKoro BOCHHTAHMS:

COPMHUPOBAHHOCTh TPAKIAHCKON TIMO3UIMK OOy4arolmerocs Kak akKTHBHOTO |
OTBETCTBEHHOTO 4IEHA POCCHIICKOro 00IIECTBA;

OCO3HAHHE CBOMX KOHCTHTYLHMOHHBIX MNpaB U O0O0S3aHHOCTEH, yBaKEHHE 3aKOHA M
IPaBONOPSAIKA;

FOTOBHOCTE K COBMECTHOM TBOPYECKOMH JEATENBHOCTH PH CO3JaHUM yUeOHBIX TPOEKTOB,
pelreHny y4eOHBIX U MO3HABATEbHBIX 33134, BHIIOJIHEHUH OHOJOTHIECKHX SKCIIEPMMEHTOB;

CIOCOOHOCTH OTpPEAEATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YYUTHIBAaTh B CBOMX JCHCTBUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUS JIIOCH C pa3HBIMU YOCKACHUAMHU, KYyIbTYPHBIMU LICHHOCTSIMU U COLIMATIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B IPOIECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
MO3HABATENbHBIX W MCCIEAOBATEIbCKUX 3a/la4, YBXKHUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIOHEHTOB MPH 00CYXK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEP>KAHUS;

I'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,

10) narpuoTHuUeckoro BocHHUTAHHUSA:

c(hOpPMUPOBAHHOCTb POCCUICKOI MPaKIAHCKON MIEHTUYHOCTH, HATPUOTH3MA, YBAKECHHUS
K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHOMN, TOpIOCTH 3a CBOM Kpai, CBOKO
PonuHy, CBOI I3BIK M KYIBTYPY, IIPOLLIOE U HACTOSIIEE MHOTOHALMOHAILHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEHWE K IIPUPOJHOMY HACIHEAUIO M IAMATHHKAM IPHPOIBL,
JOCTHXEeHUAM Poccuu B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSAX, TPYIIE;

CIIOCOOHOCTH OIIEHUBATh BKIAl POCCHMCKMX YYEHBIX B CTAHOBJIECHHE U Pa3BHTHE
OMOJIOTHH, TIOHMMAHHMS 3HAUYEHHUs OMOJIOTHH B TIO3HAHMHU 3aKOHOB IIPUPOJIBI, B )KU3HH YETOBEKA
¥ COBPEMEHHOTO OOIIECTBA;

uiaeiiHas  yOekJEHHOCTh, TOTOBHOCTh K CIYyKEHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCT 3a €r0 CyAb0y;

11) nayxoBHO-HPAaBCTBEHHOrO BOCHMTAHUS:



OCO3HaHUE JIYXOBHBIX LEHHOCTEMN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MMOBEACHHUS,
CIOCOOHOCTh OLIEHUBATH CHUTYAIUIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbI 1 HCHHOCTU,
OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOWYHMBOTO OYAYIIEro; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJMTEIISIM, CO3/IaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO IMPHUHATHUA IIGHHOCTef/'I CceMENHOM KU3HU B COOTBETCTBHU C TpaguuusAMHU HAPOJIOB
Poccuu;

12) »scrernyeckoro BocIMTAHUSA:
3CTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOUYAs SCTETHKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOLICHHIA;
HOHUMaHHUE SMOLMOHAILHOTO BO3EHCTBHS KUBOM IPUPOIBI U €€ LIEHHOCTH; TOTOBHOCTb
K CAMOBBIPAKEHHMIO B PA3HBIX BUJAaX HCKYCCTBA, CTPEMIIEHHE MPOSBIIAT
Ka4ecTBa TBOPUYECKOM JIMUHOCTH;

13) ¢usnueckoro BocnuTanus, GOPMUPOBAHNUS KYJIbTYPhI 310POBbS H
IMOLHOHATIBHOIO 0J1arONOJIyYHsi:

TTOHMMAaHHE U peasTi3allus 3J0poOBOTO M 0€30MmacHOro 00pasa KU3HH (310pOBOE MTUTAHUE,
coOJTr0ICHHE TUTHEHUIESCKUX TTPABIIT U HOPM, COAJTAaHCUPOBAHHBIN PEXKHM

3aHSATUH M OTIbIXa, peryiaspHas (usnueckas aKTHBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIICTCHTHOI'O OTHOIIICHUA K CO6CTB€HHOMy Q)HSHLIGCKOMY " IICUXUYCCKOMY 310POBBIO;
MOHMMaHUE IIEHHOCTH TMPaBWJI WHAWBUAYAJIBHOTO W KOJUIGKTHMBHOTO O€30TacHOTO
MOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;
OCO3HAHME TOCIICACTBUN W HETIPHUSTHUS BPEIHBIX MPHUBBIYCK (YIIOTPEOJICHUS aIKOTOJIs,
HapKOTUKOB, KypeHHUSI);

14) Tpynmosoro Bocnuranus:

FOTOBHOCTB K TPYJLy, OCO3HAHME LIEHHOCTU MacTEPCTBa, TPYHOIIO0KE;

rOTOBHOCTH K AKTHBHOH  JEATEIBHOCTM  TEXHOJOTMYECKOW U COLMAILHOM
HAIIPaBJIEHHOCTH, CIIOCOOHOCTh UHMIMMPOBATh, IUIAHUPOBATh U CAMOCTOSTEILHO BBINONIHATH
TaKyIO JeATEIbHOCTE;

MHTEpEC K PasIMYHBIM cepam IpodecCHOHANBHOM IeSTebHOCTH, YMEHUE COBEPILATE
OCO3HAHHBIH BEIOOP Oyymieil IpoeccHu 1 peatn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MIAHEL;

FOTOBHOCTb U CIIOCOOHOCTB K 00pPa30BaHUIO U CAaMOOOPA30BaHMIO HA MPOTSHKEHUH BCEil
KU3HM;

15) »sxonormyeckoro BocnuTanmus:

SKOJIOTHYECKH LENecOo00pa3sHoe OTHOIICHHME K IPUPOJAE KAaK MCTOYHUKY JKU3HHM Ha
3eMile, OCHOBE €€ CYLIECTBOBAHMS;

TOBBIIIEHUE YPOBHS DKOJIOTMYECKOH KyJIbTYPhl: IIPUOOPETEHHE OMBITA IUIAHUPOBAHMS
HOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX MOCJIEACTBHUM [UIs OKPYKAIOLIEH CPEIbI;

OCO3HaHUE TJIOOAILHOIO XapaKTepa SKOJOTHYECKUX IPOOIEM U IyTell MX PEIIeHHS;
CIIOCOOHOCTH MCIIONB30BATh IIPUOOPETAEMbIE P M3yYEHUH OMOJIOTMU 3HAHMS U YMEHHS IIPU
pEIIEHMH TPOOJIEM, CBS3aHHBIX C PALMOHAILHBIM IIPUPOIOIOIL30BaHUEM (COOIONEHHIE

NpaBWI  ITIOBEJCHHS B [PUPOJE,  HAIPaBIECHHBIX Ha
COXpaHEHHE
PaBHOBECHS B DKOCUCTEMAX, OXPaHy BHIOB, DKOCHCTEM, OHOChEpPHI);

aKTMBHOE HENpPUATHE AEHCTBMM, MPUHOCAIIMX BPEd OKPYXKarollell IpHPOIHOil cpere,

YMEHHE TIPOTHO3UPOBATH HEOIArONIPUATHBIE SKOJOTMYECKHUE T10 CIIEICTBUS IPEAIPHHAMAEMBIX



JEUCTBUN U NPEAOTBPAILATh UX;

HAJIMYKAE PA3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKON KYJIbTYpPhI, OIBITA
JEATEIIBHOCTU 3KOJIOTHYECKOM HANpaBJICHHOCTH, YMEHUSA PYKOBOJCTBOBATHCS HMMHU B
[M03HABATEJIbHOM, KOMMYHHKATUBHOM WU COLMAJIBHOM NPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTMYECKOW HANPABIEHHOCTH;

16) ueHHOCTH HAYYHOIO MO3HAHMS:

c()OPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTUS HAayKM M OOIIECTBEHHOM IIPAaKTHKH, OCHOBAHHOTO Ha JUAIOre KYJIbTYP,
CIOCOGCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B MOJIUKYJIBLTYPHOM MHUPE;

COBEpUICHCTBOBAHME  A3BIKOBOW M  YMTATENbCKOM  KYJIBTYphl KaK  CpEACTBa
B3aUMOJICHCTBHS MEXKTY JIFOJILMU U TIO3HAHUS MUPA;

MOHMMaHue crenuuKku OMOJOTMM KaK HayKH, OCO3HaHHUS €€ poiu B (OpMHUPOBAHUU
palMOHAJIBbHOTO HAyYHOTO  MBIIUIEHHUS, CO3JaHUM  LEJIOCTHOTO  TpEACTaBIeHUS 00
OKPY’KaIOIlleM MUpPE KaK O €IMHCTBE MPUPO/Ibl, YETIOBEKA U 0OIIECTBA, B MO3HAHUH NPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnu npo0ieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH ISl COBPEMEHHON LIMBUIIU3ALMU: 00€CTIeUeHU s
HOBOTO YPOBHSI pa3BUTHS MEIUIMHBI, CO3/JAaHNE TIEPCIICKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IOMCKA MMyTeH BbIX0O/a U3 INI00ATBHBIX
JKOJIOTMUECKUX TMpobieM U olecnedeHus Tepexoja K YCTOWYMBOMY  Ppa3BUTHIO,
paloOHaIbHOMY HUCIIOJIB30BAHUIO PUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHHUM B 1IEJISX MOBBIIICHUS 00LIeit
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIBLHOMN
TPaMOTHOCTH 0OyJaroImuXcs, PopMHUPYyEMO TPH U3YICHUH OHOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMs, HCIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCHOJIb30BaTh MOJydaeMble 3HAHMUS JJIs aHAIW3a U OOBSICHEHUS SIBICHUN
OKPY)KAIOIIEr0 MHUpa U MPOUCXOIANINX B HEM H3MEHEHHH, yMeHue jaenaTb 00O0CHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOMIMXCS JAHHBIX C IEJIbIO MOJIyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO KCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JI pellieHus
po0seM B pealbHbIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHE LIEHHOCTU HAYYHOH JeATeIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH IPOECKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IMIOJYYEHHIO HOBBIX 3HAaHUN MO OWOJOTMH B COOTBETCTBHH C >KHU3HEHHBIMU
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ynbTaThl OCBOEHHs yueOHOTO npenmeTa «Bbroorus» BKIHOYAOT:
3HaYMMble Ui (OPMHUPOBAHUS MMPOBO33PEHHUS OOYYAIOUIMXCS MEXAUCIUIIMHAPHBIE
(MexnpeaMeTHble) OOIIeHayYHble MOHSTHS, OTPaKaIOIIME LEJOCTHOCTh HAayYHOW KapTHHBI
MHUpPa U CIIeUU(PHUKY METOJOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO,
SHEpIrus, sIBJIEHHUE, NMPOLECC, CUCTeMa, HayuHbIH (haKkT, IPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIEOBaHUe, HAONIOeHUe, W3MEpPEeHHUEe, OHKCIEPUMEHT U JpYrue);
YHUBEpCaJbHbIC yueOHble AEHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIE),
oOecrnieunBarompe  GopMupoBaHuEe  (DYHKIMOHAIBHOM TPAaMOTHOCTH U COLUAJIBHON
KOMIETEHIIMH OOYYaloLIUXCs; CIHOCOOHOCTh OOYYaIOUIMXCS HCIOJIb30BaTh OCBOEHHBIE



MEXAUCLUIITIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE YUE€OHbIE NEHCTBUS B
[I03HABATEJILHOU U COLIUAIbHON ITPAKTHKE.

B pesynbrare n3yueHuss OWOJOrMM Ha YpPOBHE CpeIHEro ooOmiero oOpa3oBaHHs y
oOyuaromierocs OynyT cpopMupoBaHbl TO3HABATEIILHBIE YHUBEPCAIbHBIC YIeOHBIC JICHCTBYS,
KOMMYHHMKATHBHBIE YHHUBEpPCAJbHbIC Yy4Y€OHbIE JAEUCTBUS, PETYJIATUBHBIE YHUBEPCAJIbHBIC
y‘-Ie6HI)IC HeﬁCTBHﬂ, COBMECCTHaAs ACATCIIbHOCTh.

Ilo3naBaTenbHBIC YHHBeEpPcalbHbIE YueOHbIe el CTBUS
Ba3oBble 1ornyeckue gelicTBus:

CaMOCTOSITENIEHO (hOPMYJIMPOBATh U aKTyalIM3UPOBATh MPOOJEMY, paccMaTpuBaTh e
BCECTOPOHHE;

WCIOJIb30BAaTh IMPU OCBOEGHUM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHUs (aHaIu3a,
CHUHTE3a, CPaBHEHHUS, KiacCU(pUKaluu, OOOOILIEHUs), PaCKpbIBATh CMBICI OMOJOTHYECKUX
MOHATHUH (BBIACNATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU MOHSATUSAMU);

OTPENENATh LEIU JEeATEIbHOCTH, 3ajaBas MapamMeTpbl M KPUTEPUM HX JOCTHXKECHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEIbHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIO0JIb30BAaTh OMOJIOTMYECKHUE MOHATUSA A O00bsACHEeHUs (aKTOB U SIBJICHUM KUBOM
MIPUPOJIBI;

CTpPOUTH JIOTMUECKHUE pacCyXJIeHus (MHIYKTUBHbBIE, IENYKTHUBHBIC, [0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYUS B paCCMaTPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

IIPUMEHATh CXEMHO-MO/IENIbHBIE CPEJCTBA JUIsl IPEACTaBICHUS CYLIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe IMPOTHBOPEUYMH Pa3HOIo poJa,
BBISIBJICHHBIX B PA3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH peELIEHUs NpoOiaeMbl ¢ y4ETOM aHaIu3a HMMEIOLIUXCS
MaTepUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LEJISAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBINOJIHATH PabOTy B YCIOBHUSX pPEAbHOIO, BHUPTYaJIbHOTO MU
KOMOMHUPOBAaHHOI'O B3aUMOJIEHCTBUSA;

pa3BUBaTh KPCATUBHOC MBIIJICHUEC IIPU PCIICHNUH JKU3HCHHBIX HpO6J'IeM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BIIIETh HaBBIKAMHU y4eOHO-UCCIIEIOBATEIBLCKOM U TPOEKTHOM J1eATEIbHOCTH, HABBIKAMU
paszpeleHus npooiaeM, CioCOOHOCTHI0 U TOTOBHOCTHIO K CAMOCTOSTEIbHOMY MOUCKY METOJIOB
penieHus MPaKTUYECKUX 3aJ1a4, MPUMEHEHHIO Pa3IMYHBIX METOJIOB TTO3HAHNS,

WCII0JIb30BaTh Pa3IMyYHbIe BUJIBI JESATENHHOCTH MO TMOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, TPEoOPa30BaHUI0 U TPUMEHEHHUIO B YYEOHBIX CUTYalUAX, B TOM YHCIE MpU
CO3JaHUU YYEOHBIX U COIMAIbHBIX IPOEKTOB;

¢bopMHpoBaTh HAy4YHBIM THUIN MBIIUICHUS, BIAJAETh HAYYHOM TEPMHHOJOTHEH,
KJIIOYEBLIMH MOHATHSIMH U METOIaMU;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIE 33Ja4l B 00pa30BaTEIbHON NIEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBIABJIATE NPUYUHHO-CICACTBCHHBIC CBSA3UM MW AKTYAJIIM3UPOBATH 3aa4y, BbIIBUI'ATb
THUIIOTE3Y eé pelieHusd, HAaXOAUThb AapryMCHTBI JIA JOKa3aTCJIbCTBAa CBOUX YTBep)KHeHHﬁ,
3a1aBaTh MapaMETpPbl U KPUTCPHUU PCUHICHU A,

AHAIIM3UPOBATL IIOJYYCHHBIC B XOAC PCHICHUA 3aJadd PpEe3yJIbTaTbl, KPHUTUYCCKHU
OLCHUBATH UX NOCTOBCPHOCTL, IPOTHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUAX,

AaBaTb OLCHKY HOBBIM CUTyallUsAM, OLICHUBATDH HpHO6peTéHHLIﬁ OIIBIT, OCYHICCTBJIATH



LeJIEHANTPaBJICHHBIH MOUCK MEPEHOCca CPECTB U CLIOCOOOB JEHCTBUS
B MPO(EeCCUOHANBHYIO CPEY;
YMCTb NECPCHOCHUTDH 3HaAHUA B TIO3HABATCJIIbHYIO n MMPaKTUYCCKYHO
00J1aCTH JKM3HEIEITCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;
BBIJIBUTaTh HOBBIE WJEH, IpeaIararb OpPUIMHAIBHBIE IOAXOAbl W PELICHUS, CTAaBHUTH
poOIeMBbl ¥ 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX MHPOpMALUH (TEKCTe y4eOHOTO mocoous,
Hay4YHO-TIOMYJISIPHOM JIUTEepaType, ONOIOTMUECKUX CIIOBAPSIX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHaIM3UpPOBaTh MHGOPMAIMIO PA3IUYHBIX BHUJIOB U (OopM
MIpPE/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3alpoCchl U MPUMEHATh PA3JIMYHbIE METOJbI MpPHU IMOMCKE M O0TOOpE
OunosioruuecKoi nHPpOpMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT UCIIOJIB30BAHUSI UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PAa3IMYHbBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIeHUS OHOJOrHYECKON
uHpopmanuu (cxemsl, rpaduky, TuarpaMmmsl, TaOIHUIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeAcTBa NpuU paboTe ¢ OHOJOrHYecKon
nH(popmalren: IPUMEHATh XUMHUYECKUE, PU3NUECKHEe U MaTeMAaTUYECKUE 3HAKU U CUMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYpy, HCIOJb30BaTh M TPEOOpPa30BHIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIAJIeTh HABBIKAMHU pACIO3HAaBaHMs M 3allUThl HMHPOpPMALUH, HHGOPMALMOHHOMN
0€3011aCHOCTH JIMYHOCTH.

KoMMyHMKaTHBHbIE YHUBeEpPCaJbHbIE y4eOHblIe 1eHCTBUSA

OO0umenne:

OCYILIECTBIISITh KOMMYHUKAIlUU BO Bcex cdepax 3KU3HHM, AKTUBHO YyYacTBOBAaTh B
JMalioTe WU JUCKYCCHUU IO CYIIECTBY OOCYXJaeMOol TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI,
BBICKa3bIBATh CYKJCHHUS OTHOCHUTEIHHO BBINIOJHEHUS MpeajaraeMoi 3a/aud, Y4YUTHIBATh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3ULIUN APYTrUX YUaCTHUKOB JHAJIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHBIE CPEICTBA OOLICHUS, MOHMMATh 3HAYEHHE COLMATBHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOHPIUKTHBIX CUTYAIUi, YMETh CMSIr4aTh KOH(PIUKTHI
1 BECTH TEPErOBOPHI;

BIIAJIETh PA3NUYHBIMU CIIOCOOAMH OOIICHUS W B3aUMOJCUCTBHUSA, MOHUMATh HaMEPEHUS
JOPYTUX IOJEH, MPOSBIATh YBaXKHUTEIHLHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM
dbopme hopMynHpoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO U JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHAS JeATEJILHOCTD:

MMOHUMATh M UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTHOW U UHIUBUAYAIbHON paboThl MpU
pemieHnr  OUOJIOTHYECKON  MpoOieMbl, OOOCHOBBIBATH HEOOXOJWMOCTh TMPUMEHEHHS
TPYMIOBHIX (POpPM B3aUMOICHCTBUS MPU PEIICHUU YIeOHOH 3a1a4u;

BBIOMPATh TEMAaTUKYy U METOJIbI COBMECTHBIX ACUCTBUI C y4E€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)kKI0TO YjIeHa KOJUIEKTHBA;

MPUHUMATh €T COBMECTHOM JeATeIbHOCTH, OPraHMW30BBIBATH U KOOPAMHUPOBATH



JNEUCTBUA N0 €€ JOCTHUKEHHUIO: COCTABJATH IUJIAH JCWCTBUM, PaCHpEACISITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJOTO YUaCTHHKA KOMaH bl B OOLIHI1 pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEU C MO3ULUN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTHUBHOE CTPAaTErMYECKOE IIOBEICHHE B PA3IMYHBIX CHUTyalUsX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepPcabHbIe YUueOHbI€ 1eliCTBUA

Camoopranu3anusi:

HCII0JIb30BaTh OHOJIOTUYECKUE 3HAHMSI Ui BBISIBICHUS MPOOJEM U HUX pelIeHHus B
KU3HEHHBIX U YICOHBIX CUTYaIUAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M MOCTYNKAX MO OTHOLICHUIO K KUBOW MPHUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIbHYIO JAESITEIbHOCTbD, BBISBISATH MPOOIEMBI,
CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJa4dl B OOpPa30BATEIBHOW NEATCIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIbHO COCTABIIATH IJIaH PEIIEHUs TPOOIEMBI C YIETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JieNiaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHHUIO HIMPOKOM HJpYyIUIUU B Pa3HBIX
o0JacTsX 3HaHUM, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallMSM, BHOCUTb KOPPEKTUBBI B JESATEILHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BJIQZICTh HABBIKAMHU TI03HABATENBHOW peQUieKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBHI U MBICTUTENBHBIX MPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHMIA, MCIIOJIB30BATH MPUEMBI
peduiekcun TSl OLIEHKH CUTYaIluu, BEIOOpa BEPHOTO PEIICHUS;

yYMETh OLIEHUBATh PUCKHM M CBOEBPEMEHHO MPHHUMATH PELICHUS MO UX CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apT'YMEHTBI JPYTUX IPU aHATU3€ PE3YAbTaTOB ACITEIbHOCTH;

IIpunsiTue cedst U Apyrux:
MIPUHUMATD ce0s1, MTOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI M apryMEHThl JIPYTUX IMpPU aHAJIU3E€ PE3YNIbTATOB AESATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLINOKY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOTO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHHS COoAep)kaHusl ydyeOHoro mpeamera «buonorus» Ha
yriIyOJ€HHOM YpOBHE OpPHUEHTHpPOBAaHBI Ha oOecreueHne MpOoQMIBHOTO OOy4YeHus
oOyyaromuxcs 6uonoruu. OHM BKIIIOYAIOT: crienupuyeckue JUisi OMOJIOTUK HaydHbIe 3HAHUS,
YMEHHUS U C1IOCOOBI ISHCTBHIA 10 OCBOCHHIO, HHTEPIIPETAIIMH U TPE0O0pa30BaHUIO 3HAHUMN, BUBI



JEATEIbHOCTH TI0 MOJIyYEHHUIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cuTyanusx. IIpeaMeTHsle pe3yapTaThl NpEACTaBICHBI 110 TO1aM
U3Y4YECHUS.

[IpenmeTHbIe pe3yapTaThl OCBOEHMSI yueOHOro npeamMera «buonorus» B 10 kiaacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTD 3HAHHI O MECTE M POJIH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUpPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B IMO3HAHWU 3aKOHOB TPHUPOJBI H
pelieHuy M[podsieM pPalMOHAIBHOTO IPUPOJIONONIb30BaHMUS, O BKIAJAE POCCUHCKUX U
3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOM OMOJOrMYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
OMOJIOTMYeCKUe TEPMHUHBI U MOHATUS (KU3Hb, KJIETKa, OpraHu3M, MeTaboyM3M, TOMEOCTas,
CaMOpEeryJslts, CaMOBOCIIPOU3BEICHHUE, HACIEACTBEHHOCTh, H3MEHYMBOCTb,  pOCT U
pazButTue), Ouosornueckue Teopun (kiaetounas Teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocomHas Teopus HacienctBeHHocTd T. Moprana), yuenus (H.W. BaBuosa —
0 LIEHTpaxX MHOT000pa3us U MPOUCXOKIEHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AUHO0Opa3usl
MTOTOMKOB IIEPBOTO MOKOJIEHHUS,

paclilernyeHus, YUCTOThl TaMeT, He3aBUCUMOTO HacliefoBaHus I'. MeHaemns, ToMOJIOTHYEeCKUX
PAI0B B HaciencTBeHHOM n3meHunBocty H.W. BaBuiosa), mpuHIUITEL (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH  METOJAaMU  HAydyHOrO  TIO3HAHMs,  HCIOJIb3YEMBIX B
OMOJIOTMUECKNX HCCIEOBAHUAX MKUBBIX OOBEKTOB (OMHCaHWE, W3MEPEHHE, HAOII0JCHUE,
IKCIIEPUMEHT);

YMEHHUE BBIJICNATh CyLIECTBEHHbIE MTPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U SYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM 4Hclie OakTepuid, rpuOOB, pacTeHuil,
KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB M CUCTEM OPraHOB PACTEHUI, JKUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KUBHEIESATENbHOCTH, MPOTEKAIONIMX B OpraHu3Max PacTeHUH, KUBOTHBIX U
YeJIOBeKa, OMOJIOTMUECKHX IMPOIECCOB: OOMEHa BeEmIeCTB (MEeTaboau3M), MpEBpaIICHUS
SHEpPruM, OpoKeHHs, aBTOTPO(PHOTO M TEeTepoTPO(PHOro TUIOB MUTAaHUA, (POTOCHHTE3A U
XeMOCHHTE3a, MUT03a, MeH03a, FaMeToTeHe3a, IMOpHOreHes3a, HoCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOKEHHUSI, THAWBHIyaIbHOTO PAa3BUTHS OpraHrn3Ma (OHTOTE€He3a), B3aUMOIEHCTBHUS T'€HOB,
reTepos3uca, UCKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEXIY OpPraHOMIAMH KJIETKU U UX (YHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HBIX TKaHEeH U UX (PYHKLIUIAMH, MEXKIY OpraHaMU U CUCTEMaMH OPraHoOB
y pacTeHU#, UBOTHBIX M 4YEJOBEKa U MX (DYHKUUAMH, MEXKIY CUCTEMaMH OPTraHOB U HUX
GYHKIUSAMHE, MEXKIY dTamaMu oOMEeHa BEIECTB, dTalaMH KJIETOYHOTO LHUKIA M KHU3HEHHBIX
LUKIOB OpPraHU3MOB, JTamaMu SMOPHOHAIBHOTO Ppa3BUTHUS, TEHOTUIIOM U (PEHOTHIIOM,
(heHoTUIIOM U aKTOpaMu Cpeibl OOUTAHNS,

YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE PAaCTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHUE UCTOJIb30BATH COOTBETCTBYIOLINE apI'yMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY JIJIS I0Ka3aTebCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMaTHYECKHUX TPYIIIL;

yMEHHE pelath OMOJOrMYEeCKHe 3a/auM, BBISBIATH NPUUYUHHO-CIIEACTBEHHBIE CBS3U
MEXJly HCCIeIyeMbIMH OHOJOTMYECKMMM MpOIECCaMH U SIBICHUSMH, JeNaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJIHATH JTA0OPATOPHBIC U MPAKTHYECKHE PabOThl, COONIONATH MPaBUIa TIPH
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHHE BBIBUTATh THIIOTE3bI, MPOBEPATh HMX OKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
(bopMynUpys LeNb UCCIIEeI0OBAHUS, aHATH3UPOBATH OJyUYEHHBIEC PE3Y/IbTATHI U JINIaTh BHIBOIBL;



yYMEHHE Y4acTBOBAaTh B Y4€OHO-HCCIIE0BATENBCKOW paboTe Mo OHOJIOTHH, HKOJIOTHU U
MeIUIMHE, TPOBOJIUMON Ha 0a3ze MIKOJIBHBIX HAYYHBIX OOIIECTB, M IyOJIMYHO MPEACTaBIATH
MOJIyYCHHBIEC PE3YyIbTAThl HA YUCHHUECKUX KOH(PEPCHIINSAX;

YMEHHME OLIEHMBATh ATUUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIO0BaHUI B oOnactu
OMOJIOTUM W MEAWUWHBI (KIOHHPOBAaHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHie TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BEIOOP OyayIieH mpodeccnoHaabHON NeATEeIbHOCTH
B 00nacTu OWOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHHAPHUH, CEIHCKOTO XO3SHCTBA,
MUIICBOW TPOMBIIUICHHOCTH, YIIyOJIsITh TO3HABATCIIBHBIA HWHTEPEC, HAIPABJICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH mpodeccnn ¥ TPOJOIHKEHHE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3aIUAX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIEr0 00pa3oBaHMs.

[IpenmeTHbIe pe3yabTaThl OCBOEHMSI yueOHOTO npenmera «buosnorus» B 11 kiaacce
AOJIKHBI OTPaXaTh:

c(hOopMUPOBAHHOCTh 3HAHUI O MECTE M POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (OpPMHUPOBAaHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpPa, B IMO3HAHUHU
3aKOHOB MPHUPOABI U PCHICHUH 3KOJOTUYCCKUX HpO6J'IeM YCJIOBEYCCTBA, 4 TAKXKC B PCIICHUU
BOIIPOCOB  PAIlMOHAIBHOTO TPHPOJOIOIB30BaHUS, W B (OPMUPOBAHMHM IIEHHOCTHOTO
OTHOIIEHUSI K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIaJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BJIaJIeTh CUCTEMOM OMOJOTMYECKUX 3HAHHM, KOTOpask BKIIOYAET OIpe/IeeHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOIMOJAralluxX OHOJOTHYECKHX TEPMUHOB M TOHATHH (BHI,
aKocucTeMa, Oumocdepa), Oumosiormueckue Teopuu (IBosrormoHHass Teopus Y. JlapBuHa,
CUHTETHYECKass Teopus dBoroiun), yaeHus (A.H. CeeprioBa — o0 mMyTsSX ¥ HampaBICHUSIX
sBostonnn, B.W. Bepranckoro — o 6uocdepe), 3akonsl (reHeTHYecKoro paBHoBecus JIx. Xapau
n B. BaiinGepra, 3apossimeBoro cxonactsa K.M. bapa), npaBuna (muaumyma FO. JIuGuxa,
AKOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (THroTe3a «mupa PHK» V. I'unbepra);

YMEHHUE BJIAJeTh OCHOBHBIMH METOJIaMU HAy4yHOIO [O3HAHUS, HCIOJIb3YEeMbIMU B
OMOJIOTMYECKUX HCCIEAOBAHUIX KUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHHE, W3MEpEeHHe,
HaOII0/IEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKU aHTPOMOTEHHBIX U3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIICIATH CYHIECTBEHHbIE NPU3HAKHU: BUAOB, OHMOTEOIIEHO30B, SKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOIIET0, IBUXKYIIETO U Pa3pbIBAIOLIET0 €CTeCTBEHHOro OoTOOopa,
QIJIOTIATPUYECKOTO W CHUMIATPUYECKOTO BHI000PA30BaHMs, BIUSHUS ABIKYIIUX CHII
HBOJIIOIMK HA TeHO(OH] MOMYJISIUU, MPUCHOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHMs,
4yepeloBaHMs HAMNpaBICHU 5SBOJIOLMHK, KPYroBOpOTa BEIIECTB U IOTOKA DSHEPrUu B
IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAy IPOLIECCAaMU HBOJIOLUHU, JABIKYIIUMU
CHJIaMU aHTPOTIOTeHe3a, KOMIOHEHTAMHU Pa3IMYHBIX SKOCUCTEM U MPUCTOCOOIECHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISIBISITh OTIWYUTENbHBIE TMPU3HAKU KUBBIX CHCTEM, MPHUCIOCOOICHHOCTh
BUJIOB K cpelae OOuTaHHs, a0HMOTHYECKMX U OMOTHYECKHMX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€i OPraHu3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B AKOCHCTEMAaX CBOEH
MECTHOCTH;

YMEHHE UCTOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
Y CUMBOJIMKY JUTS I0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX

CUCTCMATUYCCKUX TPYIII, B3aUMOCBA3U OPraHu3MoOB UW CpPCIbL 06I/ITaHI/I}I, CINHCTBA
YCIIOBCUCCKUX pac, HeO6XO,Z[I/IMOCTI/I COXpaHCHUA MHOFOO6pa3I/ISI BHUJ0OB W 3KOCUCTEM Kak
YCJIOBUS COCYHICCTBOBAHUSA ITPUPOJLI U UCJIIOBCUCCTBA,



yMEHHE pemath OHMOJOTMYECKHE 3a/1a4M, BBISBIATH NPUYUHHO-CIEACTBEHHBIC CBS3U
MEXJly HCCIEIyeMbIMH OHOJOTHYECKUMH MpPOIECCaMH U SIBJICHUSMH, JeNaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHUH ITOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMIOJHATH Ja00paTOpHbIE U MPAKTUYECKHE PabOThI, COONIOIATh MPaBHiIa MPH
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJBUTaTh THIIOTE3bl, NPOBEPSATh HX HKCIEPUMEHTAIBHBIMH CpPEIACTBAMH,
bopMynHpys 1Ieb UCCIIeIOBaHHS, aHATM3UPOBATH MOJTYIEHHBIC PE3YIbTATHI U JIEJIaTh BEIBOIBI;

YMEHHE Y4aCTBOBATh B y4eOHO-MCCIIEAOBATEILCKON paboTe MO OMOJIOTHH, SKOJIOTHU H
MeIUIHE, TPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO TPEACTABIATH
MOJTy4CHHBIEC PE3Y/IbTAThl HA YUCHHUECKUX KOHPEPEHIINSX;

YMEHHE OIEHMBATh TUINOTE3bl W TEOPUH O NPOWCXOXNKJCHUHM KU3HH, UYEIOBEKa U
YeJIOBEUECKMX pac, O MPHUYMHAX, MOCIENCTBUAX M CIOCO0axX MpeqoTBpaIleHHs TII00AIbHBIX
W3MEeHEeHul B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BEIOOD OyayIiel mpodeccuoHanbHOM AeSITETbHOCTH
B oOsacTi OWOJIOTUH, ODKOJOTHH, IPUPOJIOTIONE30BAHUS, MEIUIMHBI, OWOTEXHOJIOTHUH,
TICXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SICTBA, MHUIIEBOW MPOMBIILICHHOCTH, YriyOIsTh
MO3HABATEIbHBI WHTEPEC, HAIPAaBJICHHBI Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun W TPOAODKEHHE OHOJOTMYEeCKOro oOpa3oBaHUS B OpraHM3alUsaX CpEIHEro
poheCCHOHATHHOTO M BBICIIIETO 00pa30BaHUS.

TemaTu4eckoe IIIAHUPOBAHUE

10 kaacce
No TeMa Kon-Bo gacoB 20P (I10P)
BCETO KP Jla6/mpaxT
paboThHI

1| Buomorus KaK | 2 1
HayKa

2 | buonorus KieTku 2 1 http://school-

collection.edu.ru/catalog/
OU3NKOH"

3 | Xumuueckas 10 1 http://school-
Opra"u3anus collection.edu.ru/catalog/
KJIETKUA OU3NKOH"

4 | CtpoeHnue u|8 4 http://school-

(GYHKIIUU KIETKH collection.edu.ru/catalog/

5 | O6bmen BemiectB H |9 5 http://school-
IIpEBpAIllCHUE collection.edu.ru/catalog/
SHEPIUU B KIIETKE

6 | Hacnencreennas 9 1 http://school-
uHbopMaIms u collection.edu.ru/catalog/
peanuzanus €€ B
KJICTKE

7 | )KuzHeHHBIII 1K | 6 2 http://school-

KJIECTKH collection.edu.ru/catalog/

8 | Crpoenue ull7 3 http://school-
byHKIIUNA collection.edu.ru/catalog/
OPraHU3MOB




9 | Pa3amHOXeHHUE u|8 3 http://school-
pa3BUTHE collection.edu.ru/catalog/
OpraHu3MOB
10 | 'eneTuka-Hayka o |2 1
HaCJIeACTBEHHOCTH http://school-
U HU3MEHYMBOCTH collection.edu.ru/catalog/
OpraHu3MOB
11 | 3akoHOMEpHOCTH 10 2 http://school-
HaCJIeACTBEHHOCTH collection.edu.ru/catalog/
12 | 3akoHOMEPHOCTH 6 2 http://school-
M3MCEHUYMBOCTHU collection.edu.ru/catalog/
13 | I'enetuka yenoBeka | 3 1 http://school-
collection.edu.ru/catalog/
14 | Cenexius 4 3 http://school-
OpraHNU3MOB collection.edu.ru/catalog/
15 | buorexnonorus wu |4 2 http://school-
CHUHTETHUYECKas collection.edu.ru/catalog/
OounoJjorus
Hroro
11 kaace
No TeMa Kon-Bo gacoB 20P (I10P)
BCETO KP Jla6/mpaxT
1 3apoxxaeHue ul4 http://school-
pa3BUTHE collection.edu.ru/catalog/
9BOJIIOLMOHHBIX
MpeICTaBICHUIA B
OnosIoruu
MukposBomtonuss u ee | 14 4 http://school-
pe3yJbTaThI collection.edu.ru/catalog/
3 MakpoaBomronusi u ee | 6 http://school-
pe3ynbTaThl collection.edu.ru/catalog/
4 [Ipoucxoxnenue u| 15 4 http://school-
pa3BUTHE JKU3HM Ha collection.edu.ru/catalog/
3emite
5 [Ipoucxoxnenue 10 2 http://school-
YelloBeKa — collection.edu.ru/catalog/
aHTPOTIOTEHE3
6 Dkojorusa — Hayka o 3 1 htt[}i//SChOOl—

B3aMMOOTHOIICHUAX
OpraHnu3MoB U
HaAOPraHU3MCHHBIX
CHUCTEM C

OKpYyKarolen
cpenou

collection.edu.ru/catalog/




7 | Opranusmsl u cpena 9 http://school-
o0OuUTaHUI collection.edu.ru/catalog/
8 | Dkosorust BUIOB U 9 http://school-
TIOMyJIAIHiA collection.edu.ru/catalog/
9 | Dxonornueckue 12 http://school-
CHUCTEMBI collection.edu.ru/catalog/
10 | Buocgepa — 6 http://school-
CI06aTbHAS collection.edu.ru/catalog/
JKOCHUCTEMA
1T | Yenosek n 6 http://school-

OKpYy’Karomasi cpeza

collection.edu.ru/catalog/

Hrtorosast KOHTpOJIbHASA
pabota

Hroro
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