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COJEP)KXAHUE OBYYEHUA

10 KUIACC

Copep:xanue MporpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY I'OCYIapCTBEHHON
utorosou arrectanuu (I'MA).

Tema 1. Brnosnorus kak Hayka

CoBpemeHnHass Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucTopust pa3BUTHs OMOJIOTHU.
buonoruueckue Hayku M uH3ydaeMmble HUMU HpobOnembl. DyHIaMeHTalbHbIE, MPUKIAJHbIE U
IIOMCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3Hayenue 61onoruu B (GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUDA.
[Tpodeccun, cBa3aHHble ¢ Ouojoruei. 3HaueHUE OHOJIOIMU B IPAKTUUYECKOW IesITeIbHOCTU
4eJI0OBEKA: MEAMIIMHE, CEIbCKOM XO035I1CTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOBL.

JdemMoHcTpanuu

Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseii,
I'. Mennens, B. U. Bepuanckwii, U. 1. [1aBnos, . 1. Meunukos, H. . Basuiios, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuier u cxempl: «CBs3b OHOJOTHM C APYIHMH HayKammy», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXKuBble cuctembl Kak npeamer u3ydeHus: Ouosiornu. CBOMCTBA )KMBBIX CUCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, AUCKPETHOCTb U LEIOCTHOCTD, CJI0XKHOCTh U YIOPAJOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOPraHU3alMsl, CAMOBOCIIPOM3BENCHHE, Pa3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U
pa3BUTHE.

YpoBHM OpraHM3alMi >KUBBIX CHCTEM: MOJICKYJISAPHBIM, KJIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIN, TOMYJISAIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OMOreoneHoTHYecKuit), OMochepHBbIi.
[Tpoueccel, mporcxoasiiue B KUBbIX cucTteMax. OCHOBHbIE NMPU3HAKK KUBOTO. JKu3Hb Kak gopma
cylecTBOBaHMs Marepuu. Hayku, n3ydaroniye ;KxuBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alLlUu.

N3yuenune xuBbIX cucteM. MeToasl Ouosnorudeckoil Hayku. HaOmronenue, m3aMmepenue,
DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. I1ousaTue o 3aBUCHUMON U HE3aBUCUMOM IIEPEMEHHOM.
[InanupoBanue skcnepuMmeHnTta. IlocranoBka u nposepka runore3. Hynesas runoresa. [lonsarue
BBIOOpKH M €€ J0cToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JTOCTOBEPHOCTH
IIOJIy4EHHBIX pPE3yJabTaToB. [IpuuMHBI HUCKaKEHHsI pe3ynbTaTOB dKcnepumeHTa. [lonatue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuun

Tabnuiel u cxembl: «OCHOBHBIE PU3HAKY JKU3HUY, «bronornueckue cuctemMsl», «CBOHCTBA
KUBOM Marepum», «YPOBHU OPraHM3aLMN JKUBOW NpUPOIb», «CTpOEHHE JKUBOTHOM KIIETKH»,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOTO OpraHusma», «buoreorneHos»,
«buocdepar, «MeTobl U3YISHUS )KUBOH TIPUPOIBI».

Ob6opynoBanue: 1abopaTopHOE 00OPYAOBAaHUE JAJSI MPOBEIEHHUS HAOMIOIEHUH, U3MEpPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnosb3oBaHuEe pA3NIUUYHBIX METOJOB IIPU U3YYECHUH >KHUBBIX
CHUCTEMN.

Tema 3. Brnosnorus Kierku

Knerka — cTpykTypHO-(pyHKLIMOHA/IbHAS €QUHUIA KUBOTrO. MCTOpPHUS OTKpBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBamn, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl MONEKYISPHOH W KJIETOYHOM OHMOJOrMH: MHKpPOCKOIUS, Xpomarorpadus,
anekTpodope3,  METOA  MEYEHBIX  aroMoB,  auddepeHnuanbHoe  HEeHTpU(YTrupOBaHUE,
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KYJIbTUBUPOBaHUE KJIETOK. H3yuenue QukrcuposanHvix K1emoK. OneKTpoHHas
MUKpocKkonus. Kongokanvhas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.

JdemMoHcTpanuu

[optpetst: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MUKPOCKON», «DJIEKTPOHHBIM MHKpockom», «Mcropus
Pa3BUTHSI METOJI0B MUKPOCKOIIUI.

OOGopynioBaHMe: CBETOBOH MHUKPOCKOI, MHUKPOIpPENApaThl PACTUTENBHBIX, JKUBOTHBIX H
OaKTepHAIbHBIX KIETOK.

IMpakTnueckasi padora «l3yyeHne MeETOJOB KJIETOYHOW Oumojoruu (Xpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPO3JIEMEHTHI. Bosa 1 €€ poib Kak
pacTBOPUTENIA, PEareHTa, y4acTue B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETYJIALUNA. MUHEpalbHbIE
BElIeCTBa KJIETKH, UX OnoJsiornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl O€IKOBOM MoeKyibl. [lepBudnas crpykrypa Oenka, menTuHas CBS3b.
Bropuunas, TperumuHas, ueTrBepTMuYHas CTPyKTypbl. JleHarypauus. CBoiicTBa  OesKOB.
Knaccugukamus 6enkos. buonorunueckue GpyHxmm 6enkoB. [lpuonut.

VYraeBoasl. MoHOCaxapuabl, AUCAXAPHU/IbI, OJIUIOCaXapyuibl U nmoaucaxapuabl. OOLmii miaxn
CTpOCHUS M (PU3UKO-XUMHUYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yrIeBOI0B.

Jlunuaer. I'aapodunsHO-THIPOPOOHEIE CBOICTBA. Knaccudukanms JIUITUJIOB.
Tpurmunepunabl, GochomunuIsl, BOCKH, CTepouabl. buonornueckue ¢yHKmmu aumuaoB. OOmme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
IIOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK um PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTupasl.
[Tpunuun xommiuemeHtapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — ngBoiinas cnmpans.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moJiekyiae AT®. buonoruueckue
¢ynkuun  AT®. BoccTaHoBIE€HHBIE MEPEHOCUMKH, WX (QYHKUMUM B  KieTke. [pyeue
nykneosuompugocpamol (HTD). CexBennpoBanue JJHK. Memoow ecenomuxu, mpanckpunmomuxu,
NpOMEOoMUKU.

CrpykTypHast Ouosnorus: Ouoxumudeckue u OuodU3MYECKHE HCCIAEAOBaHUS COCTaBa M
IPOCTPAHCTBEHHOU CTPYKTYpbl OMoMoeKy1. Modenuposanue cmpykmypol u )yHKyuti OUOMONIEKY
u ux komniekcos. Komnvromepnwiii ousaiin u opeaHuyecKutl Cunmes OUOMONIEKYI U UX HENPUPOOHBIX
aHano2os.

JdemMoHcTpanuu

Hoptpetsr: JI. [Honunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ®@. Courep,
C. IIpy3unep.

/Ilnarpammbl:  «PacnpeneneHne XMMHYECKHMX  JJIEMEHTOB B HEXKHBOW  IPHUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmuiel u cxembl: «llepuoanueckass TabnMiia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBbI BOBI», «BeriecTBa B cocTaBe opraHu3MoBy, «CTpoeHne MOJIEKyJIbl Oenkay, «CTpYKTYpbl
0enkoBOM MoOJeKynbl», «CTpoeHHe MOJEKYT YrieBoAoBy», «CTpoeHHe MOJEKYT JIUIUIO0BY,
«Hyxnennossle KucioTe», «Ctpoenne monekynsl ATD».

O6opyoBaHKe: XUMUYEcKasi 1ocyia ¥ 000py10BaHUE.

JlaGopaTopuas padora «OOHapyxeHue OeNKOB ¢ IOMOIIbI0 KAaUeCTBEHHBIX PEAKLIUII».

JlabopaTopHasi padora «l/ccienoBaHne HYKIEHMHOBBIX KHUCIIOT, BBIJICICHHBIX W3 KIIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH
Tunbl kierok: sykapuoTHYeckas U Ipokapuotudeckas. CTpyKTypHO-(QYHKIHOHAIbHBIE
00pa30oBaHUS KIETKH.



Crpoenue mpokapuoTuyecko kiuetku. Knerounas crenka 6akrepuit u apxeit. OcoOeHHOCTH
CTpPOCHHUsI TeTepOTPO(DHON U aBTOTPOGHOIN MPOKAPHOTUUECKHUX KIETOK. MeCTO U posib MPOKAPHUOT B
OMoIeHO3aX.

Crpoenre u (GyHKIIMOHUPOBAHHME JdYKapHOoTH4YecKoi kieTku. [Imazmatuueckas memOpaHa
(mma3manemma).  CTpykTypa IJIa3MaTH4ecKol MeMOpaHbl. TpaHCIOPT BEHIECTB  uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM (auddysus, obneruéHHas auddysus), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIM AaKTUBHBIN TpaHcnopt). Ilomymponunaemocts memOpanbl. Pabora
HATPUN-KaJIMEBOr0 Hacoca. DHJOLUTO3: MUHOLUTO3, GaronuTos. Dk3ouuto3. Kieroynas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTeHHH, TpHOOB.

Hurommazma. I[luto3omb. IluTockener. [IBwkeHue uuroriasMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHoWIbl KIETKH: JHAoruiazmarudeckas cerb (OIIC), anmmapar [ombmxu,
JU30COMBI, UX CTpoeHHEe U (YHKIHH. B3auMOCBs3b OAHOMEMOpPAHHBIX OPTraHOMJIOB KIIETKH.
CrpoeHne TpaHYISPHOTO peTHKyiIyMmMa. Mexanusm nanpaénrenus 6enkos 6 OIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTE3  KJIETOUYHbIX  MeMmOpaH. [magkuii  (arpaHyssipHBIi)
SHIOIIA3MaTHYeCKUi peTukynyMm. CekperopHast (yHkius anmapara [ombmxu. Moougpukayus
benxos 6 annapame I onvoocu. Copmuposka 6enkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
KJIeTKke. Bakyoisn pactutenbHbIX KieTok. Kilerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MHUTOXOHIPUHU, TUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumobuoeenez (K.C. Mepeoxcrkosckuu, JI. Mapeynuc). Ctpoenue u
GyHKIIMM  MHUTOXOHApPUN ©  mactuld. llepBuyHbIE, BTOPUYHBIE W  CIIOXKHBIE TILIACTHJIBI
(OTOCUHTE3UPYIOIIMX FYKAPUOT. XIIOPOIIACTHI, XPOMOIUIACTHI, JIGUKOIIACTHI BBICIIUX PACTCHHI.

HememOpanubie opranousl kiaeTku CtpoeHue W (yHKIIMHM HEMEMOpPaHHBIX OPraHOHUIOB
KIeTku. Pubocombl.  Ilpomesxcymounvie — gpuiamenmuvl.  MUKpOOUIaMEHTB.  AKmuHosbie
muxkpogunramenmol.  MBbIlIEUHbIE  KIETKU.  AKMuUHOBble ~ KOMNOHEHMbl  HeMbIUEYHbIX
kremox. MukpotpyOouku. Knerounsiii nentp. CTpoeHHe U JIBUKEHHE KXI'YTUKOB U PECHUYEK.
Muxkpotpybouku nuroruia3msl. LlenTpuons. benxku, accoyuuposannvlie ¢ muxpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. OOonouka siapa, XpOMaTHWH, KapuoriazMma, SApPbIILIKA, UX CTPOCHUE M (DYHKIUH.
SAnepHblii GenkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PpAaCIONIOKEHHE XPOMOCOM B HHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. bemku XpomaTHHa — THCTOHBL J{uHamuka S0epHOL
0001104KU 8 Mumose. foepHuiii mpancnopm.

Knerounsie BkitoueHns. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK SYKapHOT (PacTUTENbHOH,
YKUBOTHOM, TPUOHOIN).

JdemoncTpanuu

Hoptpertsr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabnuiel u cxembl: «CTpOEHUE IYKApUOTUUECKOH KIIeTKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHne pacTuTeNnbHOM  KiIeTKW», «CTpoeHue MUTOXOHIpum», <«apo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHKe: CBETOBOW MUKPOCKOIT, MUKPOIIPENapaThl paCTUTEIbHBIX, d)KUBOTHBIX KJIIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOB).

IMpakTnuyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHnasi padora «/ccrmenoBanue IuiazMoin3a W JAEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaxX.

IMpakTnyeckas padora «/3ydyeHue ABMKEHUS UTOIIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NMPeBpaLieHNE JHEPTHH B KJIeTKe

AccuMWISIIMS U TUCCUMMJISLIMSA — JIBE CTOPOHBI MeTaOonu3ma. Tumbl oOMeHa BeIlecTB:
aBTOTPOGHBIA U reTepoTpodHbI. YyacTue KucCiIoposa B 0OMEHHBIX Mpoleccax. JHEPreTuIeckoe
obecrieuenue kieTku: npeppaiieHue ATD B oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapaKTep
peaknuii KJIeTouHoro meradosnusma. MepMeHThI, UX CTPOCHHUE, CBOWCTBA M MEXaHU3M JICHCTBHUI.
Kodepmentsl. Otnnunst pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U
OeTKU-MHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIMHA OT PA3IUUHBIX (PaKTOPOB.



[lepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbIU U
oxcueenHvlll pomocunmes y baxmepuii. Ceemocodbuparowjue nuemeHmol U NUSMeHmMbl PeaKyuoOHHO20
yenmpa. Ponb xnoporactoB B nporiecce porocuaTe3a. CBeToBasi U TeMHOBast Ga3bl. Pomoodvixaniie,
Cs, C+ u CAM-munvr gpomocunmesa. IlponykTUBHOCTH (oOTOCHMHTE3a. BiusHHE pa3sIuYHBIX
(axTOpoB Ha CKOPOCTH (hoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTpUDULIHpYIOLne OaKTepHH,
xene300aKkTepuu, cepodaKTepun, BOJIOPOAHBIC OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

Anaspobnbie opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpoxkeHHs U UX HCIOJIb30BaHUE
YEeIIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OWOTEXHOJOTMHM U BO30OYAHTETH
Oose3Hei.

AdpoOHBIC OpraHW3MbL. JTambl YHEPreTHUECKOro oOMeHa. [loAroTOBUTENBHBIN ITal.
['mukonu3 — 6ecKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonornueckoe OkHUCIEHWE, WIM KIETOYHOE AbIXaHWe. Pojb MUTOXOHApHII B Ipouneccax
OHOJIOrHYECKOro OKHUCJICHHUS. Huknuueckue peaxuu. OxuciauTensHoe
dbochopmmmpoBanne. IDuepeus membpannozo epaduenma npomonos. Cumnmes ATD@: paboma
npomonHou ATD-cunmaszsi. [IpeumyiiecTBa a3poOHOro MyTH 0OMEHA BEIECTB Mepel] aHa POOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOT0 0OMEHa.

JdeMmoHcTpamun

Hoprpersr: JIx. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl U cxembl: «DorocuHTe3», «IHEpreTuyeckuit odmen», «buocuHTe3 Oekay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

OO6opyioBaHMe: CBETOBOH MHUKPOCKOII, 000PYIOBaHHUE JUIS MPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopuas pa6ora «/I3yueHne KaTaJIUTUYECKONH aKTUBHOCTH ()EPMEHTOB (Ha IpUMeEpe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopHasi padora «l/3ydyeHne pepMeHTAaTUBHOTO paciIeneHUs NEPOKCHIA BOJAOPOa
B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JladopaTopnasi pabora «CpaBHeHUE NPOIECCOB (POTOCHHTE3Aa U XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacaeacrBenHass nHGOPMANHs U pean3anus eé B KJIeTKe

Peakuuu matpuyHoro cusresa. [IpuHIMI KOMIIJIEMEHTApHOCTU B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmuzanus HacnencTBeHHOM wuH(opmanuu. ['eHeTmueckuit KoX, ero CcBOICTBa.
Tpanckpunuusa — marpuunbii cuHTe3 PHK. IlpuHImMnel TpaHCKpUNIMu: KOMILUIEMEHTApHOCTD,
AHTUIAPALIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue TpaHcnoptHeix PHK B OmocunTese Oenka. YcimoBus
6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Poiabs pubocom B OuocunTese Oenka.

Cospemennvie npedcmaenenus o cmpoeHuu 2enog. OpraHusanus reHoMa y MPOKapHOT U
9YKapHOT. Perynsius akTMBHOCTM TeHOB Yy mpokapuoT. I'mmore3a omepona (P. XKako0,
XK. Mano). Monexynapnvie mexanuzmvl sxKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoLEeccoB B KieTke. Kiierounslit romeoctas.

Bupycbl — HekneTouHble (OpMBI KU3HM U OOJIMraTHele mapasuTbl. CTpOeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kusnennwiii yuxn JJHK-codeporcawux upycos,
PHK-cooeporcawux eupycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHsle 3a0oeBanus yenoBeka, ;kuBoTHbIX, pactenuid. CIIN, COVID-19, conmansHbie
1 MEJUITMHCKHE TIPOOJIEMBI.

buoungopmamurxa: unmezpayus u ananuz doavuux maccusos («bigdata») cmpykmypHuix
buonocuueckux dannvix. Hanomexnonocuu 6 ouonoeuu u meouyune. I[lpocpammupyemvie Qynxyuu
benxos. Cnocobvl 0ocmasKu ekapcms.

JdemoHcTpauuu

Hoptpetsr: H. K. Konsuos, J. Y. iBanoBckui.



Tabmuiet  w cxembl: «buocuHTe3 Oenkay, «[eHetmueckuii Kom», «Bupycem,
«bakrepuodarny.
IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCa.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounslii nuki, ero mepuoanl u perynsuus. Wutepdaza u muro3. OcoOeHHOCTH
MpOIeCCOB, MpoTekarmux B uHTepdasze. [loaroroBka KiIeTku K AeneHHO. lIpecHHTETHYeCKHid
(MOCTMUTOTUYECKUIT), CHUHTETUYECKUH M MOCTCUHTETUYECKUH (IMIPEMUTOTHYECKHI) MEpUOIbI
UHTEpQa3bl.

Marpuunsiii  cunte3 JHK —  pemmkaums.  Ipunumner — permmukanuu — JJHK:
KOMIUIEMEHTAPHOCTb, [T0JIyKOHCEPBAaTUBHBIN CUHTE3, aHTUIAPAIIEIbHOCTh. MeXaHN3M perIuKanuu
JHK. Xpomocomsl. CTpoenne xpomocoM. Temomepsl u TenoMepasa. XpoMOCOMHBIA HAOOP KIIETKH
— KapuoTur. JIMIJIOWAHBIA W TalJIOWAHBIA HAOOPHI XPOMOCOM. [ OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTailuu MUTO3a ¥ MPOUCXOSAIINE B HUX IPOLECChl. THUIIBI MUTO3A.
Kapuokunes u nutokunes. buonornueckoe 3HaueHrEe MUTO3A.

Perynsius MuToTHUECKOTO LIMKIIA KJIETKU. [[porpammupyemast kiieTouHasi ruOesnb — arnomnTos.

Krnerounoe siyipo, XxpomMocombl, (HyHKIIMOHANbHAS Te€HOMUKA. Mexanuzmvl nponughepayuu,
ougpepenyuposxu, cmapenus u eudeau kiemok. «L{ugposas knemxa» — buourgpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabnauiel U cxembl: «KU3HEHHBI LUK KIETKW», «Muto3y», «CTpoeHHEe XpOMOCOM,
«Permnmukanus JJTHK».

O6opynoBaHue: CBETOBOW MHMKPOCKON, MUKporpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3ydyeHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopuasi padora «HaGmoneHue MuTo3a B KJIETKaX KOHYMKA KOpellka Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornyeckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJILHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHMS M >KU3HENESTEIbHOCTH OIHOKJIETOUHBIX OpraHu3MoB. bakrtepuw,
apxeu, OJIHOKJIETOYHbIE I'pUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, ApPYyrue npoTuctel. KosoHHanbHbIE
OpraHU3MBI.

B3anMocBsA3p yacTe MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacteHuil. TUIIBI pacTUTENBHBIX TKaHEH: 00pa3oBaTeIbHasi, TOKPOBHAS, TPOBOSIIAS,
OCHOBHas, MexaHnueckasi. OcoOeHHOCTH CcTpoeHUs, (GYHKIMHA U paclooKeHUsI TKaHel B opraHax
pacTeHuil.

TkaHM )KMBOTHBIX U YEJIOBEKA. THUIIBI )KUBOTHBIX TKAHEU: DIIUTENINAIbHASA, COCAUHUTENbHAS,
MblllIeyHast, HepBHasi. OcoOEHHOCTH CTpOeHMs, (PYHKUMH M pacHOJIOKEHUS TKAHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M T€HEpAaTUBHBIE OpPraHbl pacTeHUM. OpraHsl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl OTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIIl 1 BHYTpeHHMH ckeneT. CTpOEHUE U TUIIBI COEINHEHUS KOCTEH.

JIBwxkenue  opraHm3MoB. JIBMKEHHWE  OJHOKJIETOYHBIX  OPTraHM3MOB:  aMEOOHMIHOE,
JKI'YTUKOBOE, PECHUYHOE. JIBUKEHNUE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U HACTUHU. [IBUIKEHME
MHOT'OKJIETOYHBIX ’KMBOTHBIX U 4Y€JIOBEKa: MblllleyHas cucrema. Pedexc. CkeneTHble MBIIIIBI U UX
pabora.

IIutanue opranusmos. IlorjomeHue BOABI, YITIEKMCIOrO ra3a U MHUHEPAJIBHBIX BEILECTB
pacteHussMU. [IuTaHne )KUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIIETOUHOE NUIeBapenue. [luranue



MIO3BOHOYHBIX >KMBOTHBIX. OTAENbl NUIIEBApPUTENBHOIO TpakTa. lluiieBapUTeNbHBIE JKENE3BI.
[InmeBapuTenbHas cucTeMa 4eJI0BeKa.

Jpixanue opraHu3moB. [lpixanue pacteHuil. Jpixanue *)uBOTHBIX. [uddy3us ra3os uepes
noBepxHocTh KieTku. KokHoe npixanue. [lpixatenpHasi moBepXHOCTh. JKabepHoe U JErodyHoe
JpIxaHue. J[pIxaHne MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOIIOLMOHHOE YCIIO)KHEHUE CTPOCHMUSI
JErKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXarenpHas cucteMa yenoBeka. MexaHu3M BEHTHIISILIMY JIETKUX
y ITULl ¥ MJIEKONIUTAIOUMX. Perynauus npixanus. J{pixarenbHble 00bEMBI.

TpancnopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEIIECTB
y ’KUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas1 cucTemMa IO3BOHOYHBIX JKMBOTHBIX
u uernoseka. Cepaile, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpamieHus. DBOIIOLNOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI TMO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
peryisuus.

Beinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y KUBOTHBIX.
Coxkpatutenbubie Bakyosnu. Opransl BbieneHus. OuibTpanus, ceKpeluns 1 oOpaTHOE BCachIBaHUE
KaK MeEXaHU3Mbl pal0OThl OpraHoB BbiAeNeHUs. CBs3b TMOJOCTH Tela C KPOBEHOCHOU W
BBIJICJIUTENILHOM cucTeMaMu. BoiieeHue y mo3BOHOUYHBIX KUBOTHBIX U 4yesioBeka. [louku. Ctpoenue
U QyHKIIMoHHUpoBaHKue HePpora. OOpa3oBaHNE MOYH Y YETIOBEKA.

3amuTa y Opranu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. CIopbl OakTepuil M IUCTHI
IpocTeHIMX. 3alyrTa y MHOTOKIETOYHbIX pacrteHuid. Kyrukyna. CpeacrBa naccUBHOW H
XUMUYECKOH 3a1uThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHbBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3alIUTa OPraHU3Ma OT
Oone3neit. UMMyHHas cuctema yenoBeka. KieTouHbli M ryMOpanbHbIii UMMYHUTET. Bposk1EHHBIM 1
nproOpeTéHHBIN crennUIecKuii UMMYHHUTET. Teopus KIOHAJIBbHO-CEIEKTUBHOTO HWMMYHHUTETa
(IL. Opnux, ®. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETH OpraHU3MOB. Poib BpoxkAEHHOTO
MMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M perymsinuss 'y OpraHu3MoB. PasnpaXumMocTb y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. PasgpaxuMocTe M peryisinus y pacTeHuil. PocToBble BemiecTBa M MX
3HAYCHHUE.

Hepshas cucrema u pediexTopHas peryisius y ;KMBoTHbIX. HepBHas cuctema u e€ oTAebl.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOEHHSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/€IBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEICKCHI.

I'ymMopanbHast perymsiuuss ¥ SHIOKPHUHHAs CHUCTEMA JKMBOTHBIX M uyelloBeka. JKenesbl
SHJOKPUHHOU CUCTEMBI M UX TOPMOHBI. JleficTBHE TOpPMOHOB. B3aMOCBSI3b HEPBHOU M SHOKPUHHOU
cucreM. [‘unoranamo-runodusapHas cucTema.

JdemMoHcTpanuu

Ioprper: U. I1. ITaBnos.

Tabmuubl ¥ cxeMbl: «OIHOKJIETOYHBIE BOAOPOCINY», «MHOTOKJIETOYHBIE BOAOPOCIN,
«bakrepun», «IIpocreiimmuey, «Opranbl IBETKOBBIX pacTeHUI», «CUCTEMBI OPraHOB MTO3BOHOUYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HAaceKOMbIX», «TkaHm pacreHui», «KopHEBBIE CHUCTEMBI»,
«Ctpoenue credisn», «CTpoeHUe IUCTOBOM MIACTUHKNY, « TKaHU KUBOTHBIX», «CKeJeT 4yenoBekay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarenmpHas cucrema», «HepBHas
cuctema», «Koxa», «Mplieunas cucreMay, «BplaenurenpHas cuctemMay, « JHIOKPHUHHASI CUCTEMAY,
«Ctpoenne Mbimnp», «MMvmyHuter», «KumedHonosnoctHsie», «Cxema NUTAHUS PACTECHHI,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpoeHHe ruapel», «CTpoeHne maHapumn»,
«BuytpenHee crpoeHue noxiaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema
narymkun», «HepBHas cucrema nmpecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MiIeKonuTaromux», «HepBHas cucrema uenoBekay, «Peduekcy.

OOGopynioBaHME: CBETOBOM MHKPOCKOI, MHUKPOIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparsl TKaHEW, PaKOBHHBI MOJIIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, MIJIOKOXHX, >KUBBIC
HK3EMIUIIPHl KOMHATHBIX PAaCTeHUH, repOapuu pacTeHUi pasHBIX OTAEJIOB, BIAXKHBIC MperapaThl
’KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX KMBOTHBIX, CKEJET YeJIOBEKa,
0o0opyI0BaHUE ISl IEMOHCTPALMU TTOYBEHHOTO M BO3YIIHOTO IMHUTAHUS PACTCHUH, pacIeIUICHUs
Kpaxmajia ¥ OeNKoOB Moj JIeHCTBHEM (EepMEHTOB, 000pYAOBaHUE AJI1 JEMOHCTPALMU OMBITOB I10




M3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3MA JbIXaTEJIbHBIX JBUKEHUIN, MOJEIIH T'OJIOBHOTO
MO3Ta Pa3INYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEH pacCTEHUI.

JlaGopaTopHas padora «/3ydyeHne TKaHEel KUBOTHBIX».

JlabGopaTopHas padora «/3ydeHrne OpraHoB LIBETKOBOI'O PACTCHUS».

Tema 10. Pa3mHokeHHe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrosoe (BKJItoYasi BEreTaTUBHOE) U MOJ0BOe. Bubl
0ecIooro pa3sMHOKEHUS: IIOYKOBAHUE, CIOPYIALNSA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBbie kineTku, i rametsl. Meiio3. Ctaguu meiiosa. [loBenenue
XxpoMmocoM B Mero3e. KpoccuHrosep. buosornueckuii CMbICII Me03a U IOJI0BOTO Iiporecca. Menos
U €r0 MECTO B JKU3HEHHOM ITUKJIE OPraHU3MOB.

[IpenzapoapimeBoe pazputue. ['ameTorenes y skuBoTHbIX. [lonoBsie xene3pl. OOpa3oBaHue U
pa3BUTHE TIOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJTOBBIX KIIETOK.

OmnofgoTBOpeHHE M 3MOPHOHANBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTenorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOrus — HayKa O pa3BUTHU
opranu3mMoB. Mopgoeenes — o0na uz enasuwvix npoodiem smopuonocuu. Konyenyus mopghoeernos u
Mmooenu mopgoeeneza. Ctaauu >MOpHOTeHE3a )KUBOTHBIX (Ha TpUMepe JArymkn). J{podnenne. Tumb
npobnenus. [emepmunuposannoe u HedepMuHuposanHoe opodnenue. bracmyna, muner onacmyn.
OcoOeHHoCTH J1pOOJIEHMSI MIIEKONUTAIOLIUX. 3apOAbIIIEBbIE JIUCTKU (racTpyisiius). 3akiajka
OpraHOB W TKaHEH M3 3apobIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHME dYacTell pPa3BUBAIOLIETOCS
3apojpimia (3MOpUOHATBHAS WHIYKIWSA). 3akiajKa TUIaHA CTPOCHHS JKUBOTHOTO KaK pPe3yJIbTar
UEPApXUUECKUX B3aUMOJEHCTBUI TeHOB. BnusHue Ha >MOpHOHAIbHOE Pa3BUTHE PA3IUYHBIX
(haKTOpPOB OKPYXKAIOIIEH CPEJIbI.

Poct u pa3zButue xuBoTHbIX. [TocTaMOpuoHanbHblil nepuon. [Ipsimoe u HenpsMoe pa3BUTHE.
Pazutne ¢ meramopdo3oMm y OECHO3BOHOYHBIX M TIO3BOHOYHBIX J>KUBOTHBIX. buosormueckoe
3HAQUEHHE MPSMOTO M HENpsIMOTO pa3BUTHS, UX paCIpOCTpaHEHHWE B Mpupoje. Tumsl pocTa
JKUBOTHBIX. DaKTOPBI PETYJSIIIUU POCTa >KMUBOTHBIX M uesioBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHUSL y KMBOTHBIX M uenoBeka. Ilepumoabl oHTOreHesza yenoBeka. CTapeHHME M CMEpPTh Kak
OHMOJOTUYECKHE MTPOLIECCHI.

PazmHoxeHue u pazputue pacteHuid. ['amerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIIE
pacrenuii. OGpa3zoBaHue Criop B mpoiiecce Meiio3a. ['amerorenes3 y pacrenuid. Omiog0TBOpEHUE U
pa3BUTHE PACTUTENIbBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y IBETKOBBIX pAaCTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

Hoptpetsr: C. I'. Hapamus, X. [lIneman.

Tabnuiel u cxembl: «BereratuBHoe pa3MHOXKeHHE», «THIBI Oecronoro pasMHOKEHUS»,
«Pa3MHOXkEHHE XJIaMUIOMOHAbI», «Pa3MHOKEHNE 3BIVIEHBIY, «Pa3zMHOXKeHHe TUAPBDY, «Meno3y,
«XpoMocombl», «I'amerorenes», «CTpoeHUE SIMIEKIETKH U criepMaTto3onia», «OCHOBHBIE CTAJIUU
OHTOreHe3a», «lIpsamoe n HenpsMoe pazBUTHEY, «Pa3BUTHE MANCKOTO KyKay, «Pa3BuTue capanum,
«Pa3BuTHne nATymkun», «J{BolHOE OIJIOOTBOPEHHME Yy LIBETKOBBIX pacTeHUil», «CTpoeHHE CeMsH
OJHOJOJBHBIX M JABYAOJBHBIX pACTEeHUI», «KU3HEHHBIN MUK MOPCKOW KamycThbl», «KU3HEHHBIN
LUK MXay», «KU3HEHHBIA LUKII MAOPOTHUKAY, «KM3HEHHBINA LIUKII COCHBD.

O6opyoBaHKe: CBETOBOM MHUKPOCKOI, MUKPOIPENapaThl SIMIEKIETOK U CIepMaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnasi paGora «/I3ydyeHHe CTpOEHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTuyeckasi padora «BpIsiBIEHHE NPHU3HAKOB CXOACTBA 3apOAbIIIEH IT03BOHOYHBIX
JKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI».




Tema 11. I'eHeTuka — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hcropus cTaHOBJICHUS U pa3BUTHUS TeHETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padotsr H. K. Komnsiosa, H.
W. BaBunora, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE IMOHATHS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIbHbIE
reHbl, aJbTEPHATUBHbIC NPU3HAKH, JIOMUHAHTHBII M PpELECCUBHBIM MPU3HAK, TOMO3UIOTa,
reTepo3uroTa, YMCTas JHUHUS, TUOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbl TE€HETUKHU:
THOPHIONOTHYECKUH, HUTOJIOTMUECKUH, MOJICKYISPHO-TeHETUIECKUH.

JdemoHcTpauuu

Hoptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Konsuos, H. . BaBunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuibl U cxembl: «MeTo1bl TeHETUKNY, «CXEMbI CKPEIIIUBAHUS.

JladopaTopnasi pa6ora «/{po3oduia kak 00bEKT FreHETHUYECKUX MUCCIEAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuaaoe ckpemuBanue. [lepBoiii 3aKkoH MeH e — 3aK0H eMH000pa3us THOPUIOB
nepBoro nokoisieHus. [IpaBuno nomunupoBanusi. Bropoil 3akoH MeHenss — 3aKOH pacuIeIIeHHs
npu3HaKoB. [luTonornueckne OCHOBEI MOHOTHOPUTHOTO CKpeuBaHus. [ MImoTe3a YiuCcTOTH TaMeT.

AHanusupyrolee ckpemuBanue. [IpomexxyTounblil Xapakrep HacienoBanus. Paciienenue
MPU3HAKOB IIPU HEMTOJIHOM JIOMUHUPOBAHHH.

Jurubpunnoe ckpemubanue. TpeTuit 3akoH MeHens — 3aK0H He3aBUCUMOT0 HaclleIOBaHUS
npu3HaKoB. [luTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CuerienHoe HacienoBaHue npusHakoB. Pa6otel T. Moprana. CremnieHHOe Haclie0BaHUE
T€HOB, HAPYUIECHUE CLETUVIEHUS MEXAY F'€HaMU. XPOMOCOMHAasl TEOPHUsl HACJIEACTBEHHOCTH.

I'enetuka mnosia. XpoOMOCOMHBIA MEXaHU3M ONPEAEICHUS MOoja. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIM M TreTeporaMeTHbI Moji. ['eHeTndeckas CTPyKTypa ITOJIOBBIX
xpomocoMm. HacnegoBanne Npu3HAKOB, CLEIUIEHHBIX € ITOJIOM.

l'enotun kak uenoctHas cucrteMa. I[lieloTponuss — MHOKECTBEHHOE [IEWCTBUE TIEHA.
MHOXeCTBEHHbIN  annenu3M. B3auMmopeilcTBue HeaienbHbIX T'eHOB. KOMIJIEMEHTapHOCTb.
Onucras. [Tonumepus.

'eHeTnueckuii KOHTPOJb pPa3BUTHUSl PACTEHUN, >KUBOTHBIX M UEJIOBEKa, a TaKke
(U3HOTIOTUUECKUX TPOIIECCOB, TIOBEJACHUS U KOTHUTUBHBIX (DYHKIMH. ['eHeTHUYecKre MeXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — MApPa3UT» U «XO3IUH — MHKPOOHOMY.
['eHeTnyeckue acmeKkThl KOHTPOJISI M M3MEHEHHs] HACJIEICTBEHHOW HMH(POPMAIMK B TOKOJICHHSIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuubl u cxembl: «llepBwiif U BTOpoi 3akoHbI Menaemsy, «Tperuit 3akon Menaensy,
«AHanmu3upymollee ckpemuBanue», «HenomHnoe nomuHupoBaHue», «CIEMIEHHOE HAcIeI0BaHUE
NpU3HAKOB Yy Jpo3odunbly, «I'eHeTnka mona», «Kapuotun uenoseka», «Kapuotumn apo3oduisny,
«Kapuotun ntunbe», « MHOKECTBEHHBIN aJlIIETU3M», «B3anmMoneiicTBiE TeHOBY.

O6opynoBanue: MOAENb A JEMOHCTPAIlMA 3aKOHOB €AMHOOOpa3us THOPHUIO0B MEPBOTO
MOKOJICHHSI W pAaCIICIUICHUS] TMPU3HAKOB, MOJEIb I JIEMOHCTpAallMd 3aKOHAa HE3aBUCHUMOTO
HaCJIEJ0BAHUS MPU3HAKOB, MOJENb JJI1 JAEMOHCTpPAllMU CIEIJIEHHOTO HACJIEIOBAHMS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IMpakTnueckass padora «/3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO CKpEIIMBAaHUS Y
JIPO30(UITBIY.

IpakTnueckass pa6ora «/3ydyeHue pe3yabTaToB IUTMOPUIHOTO CKpEIIMBAaHUS Y
JIPO30(UITBIY.




Tema 13. 3akoHOMepPHOCTH HU3MEHYMBOCTH

B3aumogeiictBue reHotuna u cpenbl mpu  GopMmupoBaHuM (GeHoTHhmna. V3MeHYHnBOCTh
npu3HakoB. KauecTBeHHbIEC U KOJIMUECTBEHHbIE MMPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS
Y HaCJIeICTBEHHAsI.

MoudukanronHas U3MEHUYUBOCTh. Ponb cpeapl B (OpMUPOBAHUH MOIUGPUKATMOHHON
n3mMeHunBocT. Hopma peakuuu mnpusHaka. BapualmoHHbId psia M BapHallMOHHAas KpUBas
(B. Moranncen). CBoiicTBa MOIU(UKATMOHHONW N3MEHUYUBOCTH.

I'enHoTununueckass u3MeHUYMBOCTh. (CBOWICTBA TE€HOTUIIMYECKOW HW3MEHUYMBOCTH. Buabl
FEHOTUITMYECKON N3MEHYMBOCTH: KOMOUHATUBHAS, MyTAallUOHHAS.

KoMbOunatuBHasi U3MEHUMBOCTb. Mel03 M MOJIOBOM MpPOLECC — OCHOBA KOMOMHATHBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHH ICHETHYECKOTO Pa3HOOOpas3us B
npejesax OJHOrO BHUJA.

MytarmonHasi M3MEHUYMBOCTh. BuHIIbI MyTaluii: TeHHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHIYLUUPOBAaHHbIE MyTalUWU. SnepHble W LUTOIUIA3MAaTUYECKUE MYTalLUH.
ComMaruueckue U 1ojoBbie MyTauu. [[puunHbl BOSHUKHOBEHHS MyTallnii. MyTareHsl 1 UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIL[MOHHOTO MpoLecca. 3aKOH TOMOJIOTMYECKHUX PSIJAOB B
HacsencTBeHHoW n3mMenunBocty (H.M. BaBuiioB). BaesinepHast U3MEHUMBOCTD M HACJIEICTBEHHOCTb.

Onucenemurxa u >3NUSEHOMUKA, POJb INULEHEMUYECKUX GaKmopos 6 HaAc1e0o8aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdeMoHcTpamun

Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabauipt 1 cxembl: «Buasl u3MeHuHBOCTH», «MoaudukanroHHas HM3MEHUYHUBOCTHY,
«KoMmOuHaTHBHAST U3MEHUUBOCTHY, «Meiio3», «OmionoTBopeHuey, «l eHeTndeckune 3a0oeBaHUS
yesnoBekay, «Buasl myranuin.

OOGopynoBanue: >KHMBBIE W TepOapHbIe SK3EMIUIAPHl KOMHATHBIX DPACTCHUH, PHCYHKH
(dotorpadun) )KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTtopuasi  padora  «MccinemoBaHue — 3aKOHOMEpPHOCTEH — MOAM(PHUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUALMOHHOW KPUBOW.

IMpakTuyeckas padora «Myrtanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIpenapaTax).

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas HporpaMma HCCIEJOBaHUS T'€HOMa 4YeJlOBeKa.
Metoapl M3y4deHUsT TEHETHUKHM 4YEIOBEKAa: T'CHEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH,
MONYJISAUUOHHO-CTATUCTUYECKUH,  MOJEKYISIpHO-TeHeTHUYeCcKuii. COBpEMEHHOE  OIpeelieHHe
TE€HOTHIA: MOJHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHKE, B TOM 4ucie ¢ momoibio [TI[P-
aHanuza. HacrnencTBeHHble 3a001eBaHus 4eloBeKa. [ eHHbIe M XpOMOCOMHBIE OOJIE3HH YelOBEKa.
bonesnn ¢ HacienCTBEHHOW MPEApacCoNIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOM TEHETHKU B
MPEIOTBPALICHNH W JIEYCHWHU TEHETUYECKHX 3a0oieBaHHMil dYenoBeka. MeIuKO-TeHETHYEeCKOoe
KOHCYJbTHpOoBaHue. CTBOJIOBbIE KIIETKU. [[OHATHE «T€HETHYECKOTO Ipy3a». DTUYECKHE aACIEKThI
MCCJIeI0BaHMI B 00JIACTH PEeIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (GakTOphl TOBBIIIEHHONW YyBCTBHTEIHLHOCTH 4YENOBEKa K (PHU3UYECKOMY U
XHMHYECKOMY 3arps3HEHUIO OKpYKarouen cpebl. ['eHeTnueckas npeapacnoyioKEHHOCTh YeJIOBEKa
K TIaTOJIOTUSIM.

JdemMoHcTpanuun

Tabmuier u cxempl: «Kapuotun dvenmoBeka», «MeTOAbl M3y4eHUS TE€HETHKU YEIIOBEKay,
«"eHeTnyeckue 3a00I€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHON.

Tema 15. Cenrekuusi OpraHuzMoB

JlomecTukauusi M CeleKIUs. 3apoKIACHUE CEIeKUMH W JIoMecTHKaluu. Yuenue H.
W. BaBuiioBa o LleHTpax MpouCXO0KIeHNU U MHOTO0Opa3usi KyJbTypHBIX pacTeHuil. Poib cenexkuun
B CO3/IaHUU COPTOB PACTEHUU U MOPOJ KUBOTHBIX. COPT, MOPOAa, MTAaMM. 3aKOH TOMOJOTHYECKUX
PSIOB B HacIeICTBeHHOM n3MeHunBocty H. V. BaBunoBa, ero 3HaueHue AJis CENEKIUOHHON paOOTHI.
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MeToabl celleKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MacCOBBIA M MHIUBUAYAJIbHBIN.
Ortanbl KOMOWHAIIMOHHOM cenekiuu. VcneiTanue npousBoauTeneld mo moromMctBy. Otbop mo
TCHOTHITY C ITOMOIIBIO OIEHKH (PeHOTHIIa TOTOMCTBA M OTOOP IO T€HOTHUITY C MOMOIIbIO aHAIH3a
JHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CEeJCKIMOHHON paboTel. PanuanuoHHBIN wH
XMMHUYECKHHM MyTareHe3 Kak HCTOYHMK MyTaluil y KyJabTYpHBIX (OpM Oopranu3MoB. Mcnons3oBanue
TeHOMHOTO DPEJaKTHpPOBAaHUS W MeToa0B pekomMOuHaHTHbIX JIHK 11 momydeHust McxXogHOTO
MaTepuaia JUisi CEJIEKLHN.

[lonyyenne  monuruionoB. BHyTpuBHMmoBas  rubpuanmszauusa.  bruszkopoacTBeHHOE
CKpeliBaHue, Wik UHOpuaAKHT. HepoacTBeHHOE cKkpeluBaHue, uin ayropuauHr. 'erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. Otmanénnas rubpuamsanus. [Ipeomonenue
Oecruioauss MEXBUIOBBIX T'MOpUAOB. JloCTMXKEHUS CeNeKUMM PAacTeHMH M KUBOTHBIX. «3enénas
DPeBoNIoYUsLY.

CoxpaHeHue U W3y4YE€HHE TI'E€HETHMYECKHX PECYPCOB KYJIbTYPHBIX PACTCHMM M HX JIHUKHX
poauyei Juisl co3JaHusl HOBBIX COPTOB U T'MOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
coxpameHue u ynpaeieHue 2eHemudecKuMu pecypcamu CenbCKOXO3AUCTEEHHbIX U NPOMbICIOBbIX
JICUBOMHBIX 6 YENAX YIYUULCHUS CYUECMEYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM
yucie ¢ NpUMeHeHUuemM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUU, Nepedosblx uoell u
NepcneKmueHblX MexHOL02UlL.

JdeMoHcTpamun

Hoptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykssnenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuier 1 cxempl: «L[eHTPBI TPOUCXOXKAECHUS U MHOTO00pa3usi KyJIbTYPHBIX PacTCHHI,
«3aKOH TOMOJIOTMUECKHX PSAIOB B HACJIECACTBEHHOM W3MEHUYMBOCTH», «METOHbl CEJNEeKIUN»,
«OTtnanénnas rudpuanzanus», «Myrarenesy.

JlabopaTopuasi pabdora «3ydeHHe COPTOB KyJBTYpHBIX PAaCTCHMH M IOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METONOB CEIIEKIIUN PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHs CEJIEKIIMHM PACTeHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHbBII y4acTOK, B TEIIMYHOE
XO035ICTBO, B JTaOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJI0TUSI U CHHTETHYECKAasi OMOJIOTHA

OOBEeKThI, HCIIOJIb3yeMble B OMOTEXHOJOTMHM, — KIETOYHbIE M TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBI, UX XapaKTepucTUKa. TpaauiiioHHast OMOTEXHOIOTUs: X1e0oneueHne, NoaydeHne
KHCIIOMOJIOYHBIX ~ IPOAYKTOB,  BHHoAenue.  Mukpobuonornyeckuii  cuHTe3.  OOBEKTHI
MHUKPOOHOIOTHYeCKUX TexHonorui. [Ipon3BoacTBO Genka, aMUHOKUCIIOT U BATAMUHOB.

Co3gaHue  TEXHOJIOTMH M MHCTPYMEHTOB  IIEJICHANPABICHHOTO  HM3MEHEHUA |
KOHCTPYHPOBAHUSI TEHOMOB C II€JIbI0 TIOJTYYEHHUSI OPraHM3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX HE
BCTpEYaIolecs B IpUpojie OMOCUHTETUYECKUE ITYTH.

Kierounas nnxeHepus. MeTonpl KyJIbTypbl KJIETOK M TKAHEM PACTEHMM W JKWBOTHBIX.
Kpuobanku. Comaruueckas rudpuamszanus M coMaTHdeckuid sMmOpuoreHes3. Mcmosnb3oBaHue
TariOWJIOB B CEJIEKUUM pacTeHuil. [lomyuenue MmoHoOKIOHANbHLIX aumumen. Hcnonvsoseanue
MOHOKNIOHANbHBIX U NOIUKIIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIO0TBOPEHHE.
PexkoHCcTpyKLMs AWLEKIETOK M KJIOHUPOBAaHWE >KMBOTHBIX. METOJ TpaHCIUIAaHTalUU SAep
KIETOK. Texunonocuu 0300posienus, KyIbMUSUpPOSaHus U MUKPOKIOHAILHOZO PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoMOCOMHass M TeHHass MHXKeHepus. VICKyCCTBEHHBI CHHTE3 T'€Ha M KOHCTPYMPOBaHHUE
pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHIKEHHS W TICPCIIEKTHUBBI
XPOMOCOMHOM U T€HHON MHKEHEPUH. JKOJIOTUYECKHE U 3TUYECKUE MPOOIEMbl TeHHOW WH)KEHEPUH.

Menununackue omorexHosnoruu. [locrrenomuas nudposas menunmna. [TIP-auarnoctuka.
MeTaboI0MHBIN aHAIN3, TEHOLEHTPUYECKUH aHATTU3 TPOTEOMA YeJIOBEKA JIJIsl OLIEHKU COCTOSIHUS €TO
310poBbs. Mcronp30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OnowmHKeHepHs ist
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pa3paboTKu (hyHJAMEHTAIBHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTUH, CO3JaHNUsl KOMIUIEKCHBIX TKaHEH
COUYETaHHEM TEXHOJOTUH TPEXMEpPHOro OMONPUHTHHra M ckapOIIUHra A pElIeHUs 3aaady
NEPCOHAIU3UPOBAHHON MEIUIIVHBI.

Cozanue BEKTOPHBIX BaKIUH C LEJIbI0 obOecredeHrs: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX MexXaHu3MOB (yHKipoHupoBanus PHK-
COJIeprKalIiX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHNUs YETOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabauiet u cxembl: «Vcrnonbp30BaHEe MUKPOOPTAaHU3MOB B IPOMBIIIIIEHHOM IIPOU3BOJICTBEY,
«Kiterounas uHxeHepus», «l 'eHHast UHKEHEPUS».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «lloayuyeHne MOIOYHOKHUCIBIX IPOAYKTOBY.

IKCcKypeusi «bHOTeXHONIOTHs — BayKHEHIIasi TIPOU3BOJUTENbHASL CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:kieHue ¥ pa3BUTHE 3BOJIOIMOHHBIX NPeICTaBJIeHUH B 0M010TMH

OpoumonnonHas teopust Y. Jlapsuna. Ilpeanocsuiky BOSHUKHOBEHUs 1apBUHU3MA. JKU3Hb U
Hay4Has nearenbHocTh Y. /lapBuHa.

JIBMIKYIIME CHITBI 3BOJIFOLIMU BU10B 10 Y. /lapBuHY (BbICOKasi HHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHW3MOB, HACJIEICTBEHHAs HM3MEHUYMBOCTh, OOpr0a 3a CyIIECTBOBaHHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuaTeTndeckoi Teopun »Bomonun (CTI). HelitpanbHas TeopHst SBOJIOLNH.
CoBpeMeHHas 3BOJIOIMOHHAs OWOJIOTUs. 3HAYEHUE SBOJIIOLMOHHOW TeOpuu B (OPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemoncTpanuu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, D. XK. Cenr-Unep, K. Krosbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, /. K. benses.

Tabauier 1 cxembl: «Cuctema xkuBoil npuponsl (mo K. JIunuerw)», «JlecTHuna >KuBbIX
cymiectB (o Jlamapky)», «MexaHusm (GpopMHUpOBaHUS NMPHUCIIOCOOIECHUH Yy pacTeHHH U >KHBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectsust Y. lapsuna», «Haxoaku Y. lapBunay,
«Popmbl 00prOBI 3a cymiecTBoBaHue», «Iloponbl romybdei», «MHorooOpasue KylbTypHBIX (OpM
kanycTb», «llopoabl [goMamHUX KHUBOTHBIX», «(Cxema o00pa3oBaHMsS HOBBIX BHIOB (O
Y. [apBuny)», «Cxema COOTHOWIEHMS MABIKYIIMX CHJI 3BOItOLUN», «OCHOBHBIE IOJIOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLINM.

Tema 2. MuKpo3BoJIIOLUS U €€ pe3yJIbTaThl

[Monmynsnust Kak 3neMeHTapHass eauHHula HBoitoluu. COBpEeMEHHBIE METO/bl OLIEHKU
TEeHETUYECKOTO PAa3HOOOpa3Hs M CTPYKTYpPhI MOMYJSIui. M3MeHeHne reHoQoHaa oMYA KaK
AIIEMEHTApPHOE HBOJIOIMOHHOE sIBJICHHWE. 3aKOH TeHeThueckoro pasHoBecus JDk. Xapaw,
B. Baitn6epra.

OneMeHTapHble (DAaKTOpbl (IBMXKYIIME CHUJIBI) HBOJIONUHM. MYyTallMOHHBIA Mpolecc.
Komb6unatuBHast u3MeHUNBOCTh. [[peiid reHoB — citydaiiHble HEHaINpaBJICHHbIE U3MEHEHHUS YacTOT
ameneid B nomymanusx. Jddext ocHoBatens. Dphgexm Oymuvliouno2o eopaviuika. CHudicenue
2EHeMmuU4ecKo20 pazHooopasus. npudunsl u cireocmeus. llposenenue sgpghexma Opetigha cenos 6
oonvuwux u  manelx nonyaayusx. Mwurpauuu. MW3omauus  nmomynsuuit:  reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Oroornueckas (pernpoIyKTUBHA).

EcrecTBeHHbII 0TOOp — HanpaBisitouid hakTop 3BotoLKH. POPMBI €CTECTBEHHOT0 0TOOpa:
JIBIDKYIIMKM,  CTAOWIM3UPYIOIIUMA,  pa3pblBaromuil  (mu3pyntuBHBIN).  [lomoBoit  oTOOp.
Bo3HuKkHOBEHHE 1 3BOJIIOIUS COIIMATIBLHOTO TIOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3yJabTaT MHKPOIBOMIONMHU. BO3HHKHOBEHUE
npucnoco0IeHnit y opraHu3mMoB. ApoMopdo3bl U uanoanantauuu. [Ipumeps! npucrnocodaeHut y
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OpranuzMoB:  Mop¢osoruueckue,  (HU3MOIOTHYECKHE,  OMOXMMHUYECKHE,  IOBEJACHYECKHE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum M CTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHKpPO3BOJIOLHWU.
N3onsaumss — kmodeBoll ¢akrop BugooOpazoBanus. Ilyrtm u  crmocoObl BHI00Opa3oBaHUS:
ajionaTpuieckoe  (reorpaduueckoe),  CHUMIATpUyYecKoe  (IKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JurenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

MexaHu3mbl (POPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  »BomronuoHHOM Ouosoruu B pa3pabOTKe HAy4yHbIX METOJOB  COXPAHEHUS
O6unopazHooOpazus. MUKPOAIBOJIONMS M KOIBOJIOLUS MApa3UTOB M HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauuu

[HoptpeTtsl: C. C. YerBepukon, J. Maiip.

Tabnuibl ¥ cxeMbl: «MyTallMOHHAs U3MEHUYUBOCThY, «llomyisiiiMoHHas CTpyKTypa BUIa,
«Cxema niposiBlieHUS 3aKkoHa Xapau—Baiin6epray, «/IBuxyIye cuiibl 3BOTIOHUNY, «IKOIOTHYECKas
M30JISAIUS TIOMYJISIIAIA CeBaHCKOM (openuy, «I eorpadudeckast H30J1Us TUCTBEHHHUIIBI CHONPCKOI
U JINCTBEHHHULIBI JaypCcKoi», «[lomysiiinoHHbIE BOJIHBI YUCIIEHHOCTH XUIIHUKOB U KepTBy», «Cxema
JEMCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOprOBI 3a cymiecTBoBaHHE», «MHIYyCTpHATBHBIN
MenaHu3zM»,  «OKuBble  uckomaemble»,  «IIOKpOBUTENbCTBEHHAss  OKpacka  YKMBOTHBIXY,
«[Ipenynpexaromias OKpacka KUBOTHBIX», «PU3HNONIOrHYECcKre ajlanTanumy,
«IIprcrnocobaeHHOCTh OPraHU3MOB M €€ OTHOCUTENBHOCThY, «KpuTtepuu Buga», «Buasi-1BoHHUKNY,
«CtpyKTypa BuIa B Ipupoe», «CrocoOsl BH1000pa3zoBanusy, «I eorpaduyeckoe BugoodpazoBanme
TPEX BUAOB JaHJbIIIEH», «IJKOJIOTHYecKoe BUI000pa3oBaHUE BUAOB CUHMLY, «llomummonas
pactenuii», «KamycTHO-peaeuHbIid THOPUI.

OO6opynoBanue: repOapuy pacTeHU, KOJJIEKIMM HACEKOMBIX, 4yydesia NTHUI] U 3Beped C
NpUMEpaMu  Pa3IMYHBIX TPHUCIIOCOONCHMIA, Yydena NTHII W 3BEped pa3HbIX BUAOB, repOapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi paboTa «BbIsiBIeHIE HU3MEHUNBOCTH Y 0COO€H OJHOTO BUa.

JlaGopatopuass pa6ora «lIpucnocoOneHus OpraHusmMOB M HMX OTHOCHTEJIbHas
11EeJIECO00PA3HOCTHY.

JlaGopaTtopunass padora «CpaBHEHHE BHJIOB 10 MOP(OIOIHYECKOMY KPUTEPHIO».

Tema 3. Makpossosonust 4 €€ pe3yJibTaThl

MeTtoapl U3yueHus: MakpolBoJouuu. [laneoHTonornyeckue MeToibl U3y4€HHUs 3BOJIOLUH.
[Tepexonnbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue meTo sl n3yueHus 3pontonun. CpaBHeHue (aopsl U (payHbl MAaTEPUKOB
U OCcTpoBOB. buoreorpagpuueckue obnactu 3emMian. BUasl-sHIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKUE U CPAaBHUTENBHO-MOP(OIOTHYECKUE METOJbl HM3YyYEHHUS HBOJIIOLUU.
['eHeTHYECKHME MEXAHU3MBI DBOJIIOLMM OHTOTEHE3a M IIOSABJICHHUS SBOJIIOLMOHHBIX HOBILIECTB.
['omosiornyHble W aHaJIOTHYHbIE OpraHbl. PymuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISPHO-
reHeThuYecKre, OMOXUMUYECKHE U MaTeMaTHUYeCKHE METOJIbl U3ydeHHs 3BONOIUHU. ['oMonoruyHeie
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (PUITOT€HETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[H U IBOJIIOIHSI TEHOMOB.

OO1m11e 3aKOHOMEPHOCTH (IIpaBUIIa) IBOTIOLMH. [Ipunyun cmenvt @hynkyuil. HeoOGpaTuMoOCTh
HBOJIIOLIMU. AlaNITUBHAA paauanus. HepaBHOMEPHOCTh TEMITOB HBOJIOLIUH.

JdemMoncTpanuu

IMoptpeTtst: K. M. Bap, A. O. KoBaneckuii, @. Mroiuiep, J. ['ekkensb.

Tabnuuel u cxembl: «DUITOreHETHUECKUH psfl JIOMIAan», «ApPXEOoNTepuKe», «3Bepo3yobie
amepb», «Crerouedansi», «Punnodutey, «CeMeHHble TanopoTHUKWY, «buoreorpaduyeckue 30HbI
3emnny», «/Ipelid koHTHHEHTOBY», «PenukThl», «HauanpHble cTaguu 3MOPHOHAIBHOIO PA3BUTHUS
IIO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTMYHBbIE OpraHbl», «PyIUMEHTH,
«ATaBU3MBIY, «XPOMOCOMHBIC HAOOpHI YeNOBEKAa W IIUMIaH3e», «[JaBHBIE HampaBIeHUS
9BOJIIOLIUIY, «OO01I1e 3aKOHOMEPHOCTH IBOJIIOLIUH.
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OOGopynoBaHue: KOJJIEKIUH, TrepOapuu, MYJSKH HMCKOMAeMbIX OCTAaTKOB OPIraHU3MOB,
MYJISDKA TOMOJIOTMYHBIX, aHAJOTMYHBIX, PYAUMEHTApHBIX OPraHOB M AaTaBU3MOB, KOJIJICKLIHH
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHe KU3HU HA 3eMiie

Hayunble rumoTe3bl NPOUCXOXKACHUS JKU3HM Ha 3emie. AOHOreHe3 U IMaHCHEpPMHS.
JloHayuHblE TpPEACTABICHUS O 3apOKICHUM >KU3HM (KpeaunoHu3M). ['umore3a NOCTOSIHHOTO
CaMO3apoKJICHUS XKU3HU U €€ ompoBepkeHue onbiTamu @. Penu, JI. Cnamnannanu, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OcHoBHbIE 3Tanbl HeopraHudeckoil »osouuu. [lmanerapHas (reojoruueckas) BOJIOLHS.
XuMudeckasi 3BOJIONMs. AOUOTCHHBIN CHUHTE3 OPraHMYECKUX BEIIECTB M3 HeopraHndeckux. OmbIT
C. Mumepa u I'. FOpu. O6pa3oBanue moaumMepoB u3 MoHoMmepoB. KoamepBartHas rumore3a A.
. Onapuna, runore3a nepsuuHoro 0ynaboHa Jx. Xonaeiina, renerndeckas runoresa I'. Mémiepa.
Pu6osumer (T. Yek) m rumoresa «mvupa PHK» VY. TI'mnbepra. dopmupoBanue meMOpaH
BO3HUKHOBEHHUE MTPOTOKIICTKH.

Ucropuss 3emnn u  wmetonbl €€ wu3yudeHud. lVckomaemble OpraHUYECKHE OCTATKHU.
['eoxponomnorust u €€ MeToabl. OTHOCHTENBHAS U A0COTIOTHAS TEOXPOHOJIOTHA. [ e0XpoHOIOTHYeCKast
IIKaJia: Y0HbI, 3Pbl, IEPUOBL, FSTTOXH.

HavanpHbie sTanbl opraHuyeckoil sBomronuu. IlosiBieHrne M 3BONIOLMS MEPBBIX KIIETOK.
Oponrorusi  MetabonuzMa. Bo3HHKHOBeHHE TepBbIX 3KocucTeM. COBpeMEHHBIE MHKPOOHBIE
OMOTUIEHKHM KaK aHaJIoT MepBbIX Ha 3emuie coobmiecTB. CTpomMaTonuTsl. [IpOKaproOTH M 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cumOUOreHe3). DBOJIOIHMOHHOE MPOUCXOXKIEHUE BHPYCOB.
[IpoucxoxaeHe  MHOTOKJIETOYHBIX  OpPraHU3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3TaITbI BOJIOINH BRICIINX pacTeHui. OCHOBHBIC apoMop(]o3bl pacTeHui. Brixon
pacteHull Ha cyury. [losiBlIeHHe ClIOPOBBIX paCTEHUH U 3aBO€BaHUE UMU CyIIH. CeMEHHBIE PACTEHHUSI.
IIponcxoxkaeHNe IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tambl JBOJIONUU >KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIE
KUBOTHBIE. JKU3Hb B BOJe. DBOMIONUS MO3BOHOYHBIX. [Iponcxoxaenue ampuOUil ¥ penTUIIHA.
[Ipoucxoxaenne wmekonuTaronmx u nruill. [IpuHnun xiarodeBoro apomopdosza. OcBoeHHE
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie Mo 3paMm U Mepuogam: apxeu, mpoTepo30i, maneo3oi, Me3030H,
KaiiHo30#. OO0I1ast XapakTepuCTHUKa KIMMaTa U reoJIorTudeckux mpoiieccoB. [losBneHne u paciBeT
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHUS M BIUSHUE Ha Ta30BbIi COCTaB
aTMochepsl.

MaccoBble BBIMUpPAHUS — DKOJOTUYECKHE KPU3HUCHI Tponuioro. I[IpuumHbl M CclaeacTBUs
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIH HKOIOTUYECKUN KpHU3UC, ero ocoOeHHocTu. [IpoGrema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucrteMa opraHudeckoro mupa. llpuHnunel kinaccudukanvu OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpanuun

Hoptpersr: @. Pemu, JI. Cnamnanuanu, JI. ITactep, M. . Meunukos, A. M. Onapus,
k. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauier 1 cxembl: «CxeMa ombita @. Penu», «Cxema ombita JI. [lactepa mo u3yueHUIo
caMo3apoJeHus Ku3Hu», «Cxema ombita C. Mumepa, I'. HOpu», «3Tambl HEOpraHMYECKOU
sBOMIOLIUMNY, «['eoxpoHomornueckas mkana», «HadanmbHble STanbl OpPraHUYECKOW SBOJIIOIIUN,
«Cxema 00pa3oBaHMs DYKapHOT IMyTEM cuMOUoOreHe3a», «CucrteMa )uUBOW MpUpoabs», «CTpoeHne
BUpyca», «Apomopdo3bl  pacTeHmit», «PuHHOGUTH», «OMHOKIETOYHBIE  BOJOPOCIHY,
«MHOTOKJIETOUHBIE BOOPOCIHNY, «Mxu», «IlanmopoTHukm», «I'omoceMeHHbIe pacTeHus», «OpraHbl
[[BETKOBBIX pacTeHuit», «Cxema pa3BUTHS JKUBOTHOTO MHPaA», «ApPOMOP(O3bI KUBOTHBIX,
«IIpocreiitue», «Kumeunononoctueie», «llmockue uyepBu», «UneHuctonorue», «PvIOBI»,
«3emHOBOHBIEY, «lIpecMbikatomuecs», «lItuney, «Mnekonurawomue», «Pa3Butue XKu3HU B
apxenckou spey», «Pa3BUTHE KU3HU B MPOTEPO30OMCKON Apey, «Pa3BUTHE KU3HU B MATEO30MCKOM
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ape», «Pa3sBUTHE KU3HM B ME3030UCKOM dpe», «Pa3Burve XU3HM B KAWMHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMa OPraHM4eCKOro MUPAy.

Ob6opynoBanue: repdapuu pacTeHUH pa3IMYHBIX OTAEIOB, KOJUIEKIIMN HACEKOMBIX, BIIaXKHbIC
Ipenaparsl JKUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJIEKLIUHU HIVIOKOKHMX, CKEJIEThl ITO3BOHOYHBIX
JKUBOTHBIX, UydeJia ITHUL] U 3BEpei, KOJJIEKIIUN OKaMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMbIX, MYJISKU
OpPraHMYECKHUX OCTATKOB OPTaHU3MOB.

BupryanbHas JjadopatopHas padora «MoaenupoBanue onbeiToB Mwuniepa—tOpu 1o
U3y4EHHIO A0MOT€HHOr0 CUHTE3a OpraHMYeCKMX COeIMHEHHI B IEpBUYHOI aTMocheper.

JlabopaTtopHasi pabGora «l3ydeHue u ONMCaHUE MCKONAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHUS PACTEHUIN PA3HBIX OTAEIOB.

IpakTnyeckas padora «3yyeHne 0coOOEHHOCTEH CTPOEHUS TO3BOHOUHBIX JKUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pazgenbl u 3amaun anTponosioruu. MeTobsl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEACTABICHUN O MPOUCXOKICHUU YEJIOBEKA. Penuruo3Heie BO33pEHUSI.
CoBpeMeHHbIC HAYYHbIE TEOPUH.

CxoactBo  4yenmoBeKa €  KUBOTHbIMU. CHCTEMaTHYECKOE IOJIOKEHUE  YEJIOBEKa.
CBuzeTeIbCTBA  CXOJICTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPAaBHHTEIHHO-MOP(OJIOTHYECKHE,
sMOpuosiornueckue, (U3N0IOro-OMoXUMHUYECKue, TMoBeaeHuYeckne. OTiuuus 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0XKACHNE U KOMITJIEKC CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra
Y BTOPOM CUTHAJIbHOU CHCTEMBI.

JIBrkymie cuitbl (pakTophbl) aHTpOIIOreHe3a: OHoornyeckue, conuaibapie. COOTHOIIEHNE
OMOJIOTUYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE cTaauu aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHHE TMOHTUIBl — OOIIME MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsSH W JIoAeH. ABCTPAJIONUTEKU —
JIBYHOTME TIpeOKH JiroAeil. YenoBeK yMelnblid, MepBbIe W3TOTOBICHUS OpyAud Tpyna. Yenosek
MPSIMOXOJISAIINI U TIEPBBIM BBIXOJ JIOeH 3a mpenenbl AQpuku. YUernoBek reiaenb0eprckuii — oOmmii
MPEIOK HEAHJEPTATbCKOrO YEJIOBEKA M YEJIOBEKA pa3yMHOro. UenoBek HeaHIIepTadbCKU KaK BU/
JOJIe XOJIOAHOrO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHI 4YENIOBEK,
OCBOCHHME KOHTHHEHTOB 3a TnipeaenamMu Apuku. [laneoreneTnka u nmajneoreHOMHKa.

DBOJNIOIUS COBPEMEHHOTO uejoBeka. EcCTecTBEeHHBIH OTOOp B MOMYJSIUSAX 4YelIOBEKa.
MytannoHHbIH npouiecc U noauMoppu3M. [lomynsioHHbIE BOJIHBI, Ipeid IeHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYISAIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiime pacel: eBponeonaHas (eBpasuiickas),
aBCTpaNo-HerpouiHas (IKBaTopraIbHasi), MOHTOJIONIHAS (a3UaTCKO-aMepruKaHcKasi). Bpems u mytu
pacceiieHusi 4enoBeka Mo IaHere. ENMHCTBO denmoBeueckux pac. HaydHas HECOCTOSTENBbHOCTH
pacu3ma. [IpucrmocoGIeHHOCTh 4YeloBeKa K PasHBIM YCIOBHSIM OKpY)Karomield cpeabl. BrmsHue
reorpaduueckoii cpeabl u apeiida reHoB Ha MOP(OIOTHIO U PUZNOJIOTHIO YEIIOBEKA.

MexauciurianHapable  METoIbl B (pu3uyeckoit  (OMOJIOTHYECKOW)  aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAS] aHTPOIIOJIOT UL U TAJIE0AHTPOIIOIOTHS YETTOBEYECKUX MONMyJsAlnil. buoconuanbHbie
WCCJIeIOBAHMS TIPUPOJIHI ueoBeka. MccmemoBanne KOIBOTIONMHA OMOJIOTHYECKOTO U COIUATBLHOTO B
YEJIOBEKE.

JdemMoHcTpanuun

Hoprpetst: Y. Japsun, JI. Jluku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmumpl  u  cxembl: «MeTonpl  aHTpomojioTun», <« OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKeJIeT dYeloBeKa W CKeleT IIUMIIaH3e», «PymIuMeHTh u
aTaBU3MbD», «J[BWKyIIME CHJIBI  AHTPOIIOT€HE3a», «IBOJIOIMOHHOE JPEBO  YEIIOBEKAY,
«ABcTpanonurek», «YemoBek ymenbli», «YenoBek MpsAMOXOIALIU», «/|eHuCOBCKHUI YeloBeK»
«Heanpepraneup», «KpoManboHIBY, «lIpenku yenoBeka», «ITaribl BOJIIOLMH YeJIOBEKay, «Pacshl
YeJI0BEKay.

OO6opyoBaHue: MYJISKH OKaMEHEIOCTeH, MPEeIMETOB MaTepHAIbHOW KyJIbTYPhI MPEIKOB
4eNoBeKa, penpoaykiuu (pororpadun) KapTuH ¢ MU(POIOTHISCKUMHA U OMOJICHCKUMHU CHOKETaMU
MIPOUCXOXKICHUS 4YeloBeKa, (ororpapuu HaXOJOK MCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKEJeT
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4eJI0BEKa, MOJIEIb Yepela 4eloBeKa M depena LIMMIIaH3€, MOJENb KHUCTU YEJIOBEKa M KHUCTU
HIMMIIaH3€, MOJIENIM TOPCA IPEKOB YeIOBEKa.

JlaGopaTopuas padora «/3yueHre ocobeHHOCTEH CTPOSHHS CKeJeTa YeI0BeKa, CBSI3aHHbIX
C MPSIMOXOXKIEHUEM).

IIpakTnyeckas padora «13ydeHne 3KOIOrMUECKUX aAaNTalUN YETI0BEKay.

Tema 6. JKkoJI0THS — HAYKA 0 B3AaUMOOTHOIIEHUSIX OPTAHM3MOB M HA/IOPTraHU3MEHHBIX
CHCTEM C OKpY Karouei cpenoi

3apokeHue U pa3BUTHE YKOJIOTHH B Tpyaax A. ['ymbonbara, K. @. Pynse, H. A. CeBepiiona,
9. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum sxosoruu. CBs3b SKOJIOTUU C IPYTUMU
HayKaMH.

Metoael skonoruu. [loneBbie HaOmoAeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHue B 3KOJIOTMU. MOHUTOPUHI OKpYXarolled cpejbl: JIOKaJIbHbIN,
PETHOHAJILHBIN U TJI00AILHBIH.

3Ha4YeHHE DSKOJIOTMYECKUX 3HAHUU JUIsl 4YeNIOBEKA. DKOJIOTHYECKOE MHPOBO33PEHHUE KaK
OCHOBa CBsi3eM uyenoBedecTBa € MNpUpooil. DOpMHPOBAHHME SKOJOTMYECKOM KYNbTYpPhl U
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUSI.

JdeMoHcTpamun

Hoprpeter: A. T'ymbomear, K. ®@. Pynee, H. A. CeeprioB, J. I'ekkens, A. Tencmu, B.
H. Cyxkaués.

Tabmuubl u cxembl: «Pa3znensl skojgorumy», «MeTtonbl sKojorun», «CxemMa MOHHTOpPHHTA
OKPY’KaIOILEeH Cpeabl».

JlabopaTopHas padora «/3ydeHne METO0B YKOJIOTMYECKUX MCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Dkonoruveckue (PakTopbl ¥ 3aKOHOMEPHOCTH WX AceicTBHsI. Kitaccuukaius 3K0I0THIeCKIX
(dakTopoB: abMOTHUYECKHE, OMOTHUYECKHE, aHTpornoreHHsle. OOIMe 3aKOHOMEPHOCTH JAEHCTBHS
skosiornueckux (axrtopos. IlpaBuno munumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTD.
OBpHUONOHTHBIE M CTEHOOMOHTHBIE OPIaHU3MBI.

Abunotnueckue Qaktopbl. CBeT Kak 3Konorudeckuil ¢axrop. JlelicTBue pa3HBbIX Y4acTKOB
COJTHEYHOT'O CIHEKTpa Ha OPraHM3Mbl. OKOJOTHYECKUE TpYIIbl PACTEHUH U IKHUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTonepuoansm.

Temmneparypa kak skojoruueckuil ¢akrop. JleficTBue TeMmepaTypsl Ha OpraHU3MBbI.
[ToWkuIoTepMHBIE M TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonmormueckuil (axrop. Ilpucrnocobimenuss pacTeHHi K HOJAEPIKaHUIO
BogHOTO Oastanca. Kimaccudukarus pacTeHui o OTHOIICHHIO K Boje. [IpucmocoOaeHus >KUBOTHBIX
K U3MEHEHHIO BOJIHOTO peKUMA.

Cpenpl oOWTaHHWS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, TITyOWHHAs
NOJNOYBEHHAs!, BHYTpUOpPraHuW3MeHHas. (DU3UKO-XMMHYECKHE OCOOEHHOCTH cpesl OOUTaHUsA
opranu3MoB. [IprcrmocobaeHnst OpraHu3MOB K JKU3HU B pa3HBIX Cpeliax.

buonorunveckue putMel. BHemHrue u BHyTpeHHUE pUTMBL. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIIOBUHN JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsTie o xuzHeHHOU ¢opme. KuzHeHHBIE (OPMBI
pacTeHWii: JIepeBbs, KyCTApHUKH, KYCTApHUYKH, MHOTOJICTHHE TpPAaBbl, OJHOJETHHE TPABBI.
KuzneHusle (POPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTBL. OCOOEHHOCTH CTPOCHHUS
u o0pasa KU3HH.

buotnueckue GpakTopsl. Buibl OnoTHYECKMX B3aUMOICHCTBUN: KOHKYPEHIIHS, XUIIIHUYECTBO,
cuMObuno3 u ero ¢opmsl. [lapazuTusm, Koomepamus, MyTyaln3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3aumopeiicTBusi (Tomuyeckue, popuueckue, (adpuueckue).
3HaueHue OMOTUYECKUX B3aMMOJECHCTBHUIl ISl CYIIECTBOBAaHUS OPraHU3MOB B Cpelle OOUTaHMS.
[TpuHIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpauuu

Tabnuuel 1 cxeMmbl: «IJKojoruueckue (axTopbs», «CBETOBOM CHEKTP», «IKOJIOTMYECKHE
IPYNIbl KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIE )KMUBOTHBIE», «XOJIOAHOKPOBHBIE
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KUBOTHBIEY», «DUMOIOTHUECKUE aNanTallii >KUBOTHBIX», «Cpeapl OOUTaHHS OpraHU3MOBY,
«buonoruyeckue putMbD, «OKu3HeHHble (OpMBI pacTeHHiD», «Ku3HEHHbIE (OPMBI KUBOTHBIXY,
«JKocHUCcTeMa MIMPOKOIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOTO jecay, «llemu mnuTanwms»,
«XumanaectBoy, «Ilapasutuzmy», «KonkypeHnuus», «CumMonosy», «KommeHcamuzmy.

OGopynoBanue: TepOapuu pPacTeHUH W IKUBOTHBIX, IPUCIOCOOJICHHBIX K BIIUSHUIO
pa3IMYHBIX  DKOJNOTMYECKMX  (aKTOpoB, repOapuuM  CBETOMIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETOMIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIHBBIC KOMHATHBIC
pacTteHus, repOapuy U KOJUIEKIIUHU TETUIOIOOUBBIX, 3MMOCTOMKNX, MOPO30YCTOMYUBBIX PACTCHHIA,
qydesa MTUL U 3Bepeil, repOapuu pacTeHHid, OTHOCSIIUXCS K TUTPpOHTaM, KcepopuTaMm, Me30puTam,
KOMHATHBIE PACTEHMsI JAHHBIX TPYII, KOJJIEKIUU >KUBOTHBIX, OOMTAIOMIMX B Pa3HbIX Cpenax,
repOapuu ¥ KOJUICKIIUUA PACTCHUH U YKUBOTHBIX, OOJIAAIONINX YEPTaMH TPUCIIOCOOIIEHHOCTH K
CE30HHBIM U3MEHEHHSIM YCIOBUH KU3HU, repOapuy U KOJUIEKIIMU PACTEHUH U )KUBOTHBIX Pa3IMUHBIX
JKU3HEHHBIX (OpM, KOJUICKIIUM JKUBOTHBIX, YYaCTBYIOIIUX B PA3JIUYHBIX OHOTHYECKHUX
B3aHMOJICHCTBUSIX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopHasi pa6ora «BbIsBIeHHE TNPUCIIOCOOJIICHUN OPraHW3MOB K  BIIHSHHIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTHM pACTEHHM U3 pa3HBIX MECT
oOUTAHUS Y.

Tema 8. Jkos10rust BUAOB U NMOIYJISIIUIH

DKOJIOTHYECKHE XapaKTepUCTHKU momyisuuu. [lomynsnus kak Ouoiormyeckas cucTeMa.
Ponb HEOMHOPOAHOCTH cpenbl, (U3MYeCKHX OaphbepoB M OCOOCHHOCTEH OWOJIOTMM BHUIOB B
(bopMUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYphl momyisiiuuid. OCHOBHbIE MOKAa3aTENU MOMYIISINH:
YHUCJIEHHOCTb, TNIOTHOCTh, BO3PACTHASI U M0JIOBAasi CTPYKTYpa, POXKIaeMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKkojoruyeckas CTpyKTypa mnomyisiuu. OneHka YUCIEHHOCTH mnomnyiasuud. JluHamuka
NOMYJSIIMKM U €€ peryssauus. buotndyeckuil moreHuuan nomyisinuu. MoaenupoBaHue AMHAMHUKA
nonynsiuuu. KpuBele pocta uMcineHHocTd mnonyisuuu. Kpuble BbDkuBaHMS. Perymsmus
YUCICHHOCTU MOMYJSALU: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkojoruyeckue crpareruu Buaos (r- u K-crparerun).

Ilonatue 00 »sKkomornyeckoil Hume Buaa. Mecroobutanue. MHoroMmepHas MOJENb
skosornyeckod Humm Jx.M. XartumHcona. Pazmepsl skonorndeckod Huiid. [loTeHnmanbHas u
peann30BaHHas HUILIH.

Bun kak cucrema mnomyisuuil. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATErHH.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHMUS M MUTpPAlUN JKUBOTHBIX. bHOJIOrMYecKne HHBAa3UU
qyKEPOJHBIX BUJIOB.

JdemMoHcTpanuun

Ioptper: Ix. . XaT4nHCOH.

Tabnuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTEPUCTHKHU MOMyNsuuny, «I[IpocTpancTBeHHAas
CTpyKTypa mnomyisiun», «Bo3pacTHple mnupamMuibsl nonyiasiuun», «CKOpOCTh —3aceleHus
MOBEPXHOCTU 3€MJIM Ppa3IMYHBIMU OpraHu3mMamm», «Mogenp dkojormdyeckod Humm JIx.
N. XaTunHCOHAaY.

Ob6opynioBanue: repdapuu pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JladopaTopuasi pa6ota «[IprucmnocoOiaeHus ceMsH pacCTeHUN K pacCeIeHUIO».

Tema 9. Jkosiorust cood1IECTB. IKOJOTHIECCKHUE CUCTEMBbI.

CooOrmiectBa opraHu3moB. buoreHo3 u ero crpykrypa. CBs3u MeXIy OpraHu3MaMu B
OHoILIEHO3E.

Okocucrtema kak oTkpbiTas cuctema (A. JIx. Tencnun). @yHKIMOHAIBHBIE OJIOKA OPTaHU3MOB
B 9KOCHCTEME: POAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoguueckue ypoBHU. Tpoduueckue renu
u cetn. AGnotndeckue 010k 3kocucTeM. [1ouBbl U MBI B dKOCHCcTeMax. KpyroBopoT BermiecTB u
MOTOK SHEPTUH B 3KOCUCTEME.
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OcHoOBHBIE TOKA3aTeIN IKOCUCTEMBI. buomacca M mpoayKius. JKOJIOTMUYECKHE MHUPaMUbl
qyuces, OMOMacChl M SHEPTHH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HanpaBieHHsie
3aKOHOMEpPHbIE CMEHBI cooOmIecTB — cykieccuu. IlepBuyHble M BTOPUYHBIE CYKLECCHMH M MX
OPUYMHBL.  AHTpPONIOTEHHBIE  BO3JACHCTBHMS Ha  Cykmeccud. KiMMakcHoe — cooOIIecTBO.
buopaznoobpa3ue 1 NoJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KocucTEMBL. JKocucmemvl 03€p u pek. IKocucmemvl Mopell U OKeaHos.
DKocucmemvl myHop, 1ecos, cmeneil, nyCmbiHb.

AHTpOIIOT€HHbIE  DKOCHCTEMBI.  Arpo3kocucrema. ArpoueHo3. Pazmuuusa  Mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCHCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocuctem. ['opoxackas ¢iopa u ¢dayna.
CuHaHTponu3anus ropojackoil ¢payHsl. buonorndeckoe u X03sHCTBEHHOE 3HAYEHUE arPOIKOCHCTEM
U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEHCTBMH  OpraHM3MOB B
sKocucTeMax. Ponb Kackadnoeo s¢hghekma u  6U008-20upurkamopos (Kiouesvix 6udos) 8
@yukyuonuposanuu sxocucmem. IlepeHoc 3HEPruU U BEIIECTB MEXKAY CMEXHBIMH 3KOCHCTEMaMH.
Y CcTOMUNBOCTH OPraHU3MOB, MOMYJISLIUN U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX
BO3JICHCTBUIM.

Mexanusmor  6030elicmeus  3a2pA3HEHUN  PA3HLIX — MUNOE HA  CYOOP2AHU3MEHHOM,
OpP2AHUSMEHHOM, — NONYIAYUOHHOM U  IKOCUCEMHOM  YPOGHAX, OCHOBbL  IKOJIO2UYECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeus. MeTon0lI0rusl MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdemMoHcTpanuu

[optpert: A. [Ix. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OHMOLIEHO3a», «IKOCHCTEMa MIMPOKOJIUCTBEHHOTO JIECay,
«JKocucteMa XBOHHOro seca», «@DyHKUMOHAJIbHBIE TIPYIIbl OPraHU3MOB B 3KOCHCTEMEY,
«Kpyroopor BemectB B 3Kkocucteme», «llemum nurTaHus (macTOuiHAs, JETPUTHAs)»,
«DKOJIOTHYEeCKasi MUpaMHJia Yucel», «IKOJOrMuecKas Mupamuia OMoMacchl», «IKOJIOTHYEcKas
nupamujia sHepruny», «O0pa3oBanue Oosorta», «IlepBuuHas cykueccusi», «BoccraHoBieHue neca
nociie noxapa», «9KocucTeMa o3epa», «ArpoueHos», «KpyroBopor BEIIECTB U IIOTOK HEPIUH B
arpolrieHose», «IIpumepsl ypooakocuctemy».

OOGopynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, dydeia NTHIl U 3Bepeid,
repOapuu KyJlbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IpakTnueckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlabopaTopuasi padora «/3yueHue pasHOOOpazusi MEJIKUX MOYBEHHBIX UYJIEHUCTOHOTHX B
pa3HBIX DKOCUCTEMAX).

IKCKypeusi «IKCKypcus B TUINMYHBIA OuoreoneHo3 (B AyOpaBy, Oepes3HSK, €bHUK, Ha
CYXOOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCHCTEMY (Ha M0JIe WIIKM B TEIUIMYHOE XO03SIHICTBO)».

Tema 10. Buocdepa — rnodanbHast IkocucTema

buocdepa — obmertanerapras 0001049Kka 3eMJTH, T/1€ CYIECTBYET WU CYIIIECTBOBAIA )KU3Hb.
Passutue npencrasnenuii o 6uocgepe B Tpyaax 3. 3tocca. Yuenue B. WM. Bepnaackoro o 6uocdepe.
O6unactu 6uocdeps! 1 €€ coctas. XKuBoe BerecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CyliecTBOBaHUA Ouocdeprl. OcobeHHOCTH OHochepbl Kak TnodaabHOM
sKocHcTeMbl. J{nHaMudeckoe paBHOBecHe B Onochepe. KpyroBopoTsl BemiecTB 1 OMOreoXuMUYECKHe
UKJTBI (yriiepoja, a3oTa). PUTMUYHOCTE siBJIeHUH B Onochepe.

3oHanbHOCTh OuOchepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHAPA, XBOWHBIE
jgeca, CMEIIAaHHbIE U IIUPOKOJUCTBEHHBIE JIeCa, CTEIH, CABAHHBI, IYCTHIHHM, TPOIMYECKUE Jieca,
BBICOKOTOPBS. KiTuMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIITH.

Crtpykrypa ¥ (DYHKIUS )KUBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTEHIMANa U OUOoChepHBIX
GyHKIIHA.

JdemMoHcTpanuu

[Toptpetsl: B. U. Bepnanckuii, 3. 3rocc.
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Tabmuuer u cxemsl: «I'eocdeprr 3emmn», «KpyroBopor azora B mpuponae», «KpyroBopot
yraepona B mpupojae», «KpyroBopor kucimopona B mpupone», «KpyroBopoT BOIbI B MPUPOJIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnueckue mosica 3emnny, «Tyanpay, «Taiiray, «CmenranHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «llycTbinay, « Tponudeckuii jiecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMU KUBOTHBIX.

Tema 11. YestoBek M OKpYykalomias cpeaa

DKOJOrH4ecKre KPU3UChl M X NpuuuHbl. Bo3aelicTBue yenoBeka Ha 6uocdepy. 3arpsizHeHue
BO3yIIHONW cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpeabl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KiimMara.

AHTpPOIIOreHHOE BO3ACHCTBUE HA PACTUTENbHBIN U )KUBOTHBIM MUp. OXpaHa pacTUTEIBHOIO
U )KMBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI 0XpaHbl Ipupoibl. KpacHsie kuuru. Ocobo oxpaHsiembie
npupoanblie Tepputopun (OOIIT). borannyeckue cajbl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE MPHUHIMIIBI YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA M MPUPOAbI. ParmonambHOE
NPUPOJONIONB30BAHNE M COXpaHEHHE OHONOTHYEeCKoro paszHooOpasust 3emuu.  OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOI'O KpU3uca U
€ro BEpOSTHBIE [TOCIIECTBUS.

Pa3BuTHe METO10B MOHUTOPUHTA PAa3BUTHSI ONACHBIX TEXHOTEHHBIX MpolieccoB. Cucmemmuble
uccnedosanus nepexooa K pecypcocoepezaroujeli u KOHKYPEHMOCNOCOOHOT
snepeemuke. buonozcuueckoe pasnoobpaszue u 6uopecypcel. HayuonanvHvle uH@opmayuoHusie
cucmemvl, obecneyusarowue O00CMyn K UHOOpMAYUU NO COCMOAHUIO OMOEIbHBIX 6U008 U
akocucmem. OcHOBbI IKOpeabUIUMAyUU IKOCUCEM U CROC0O08 OOPbObI ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHuvix 9KOCUCTEM.

JdeMoHcTpamun

Tabauiie! v cxembl: «3arps3HeHHEe aTMOCEpbI», «3arpsisHeHue TuIpochepsl», «3arps3HeHne
nouBbl», «llapHukoBbIil 3PdexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUN», «Moaenu
YIPaBIEMOr0 MUPa.

Ob6opynoBanue: (otorpaguu OXpaHseMbIX pacTeHUil M *KHUBOTHBIX KpacHoil kHurm Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHs OO0YJarOIIUMHCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX pe3yJIbTaTOB OCBOEHHS MPOrpaMMbl MO OHMOJOTHM BBIJEICHBI
CJIETYIOIINE COCTABJISIONINE: OCO3HAHUE 00YUYAIOIIUMHUCS POCCUHCKON TPaKIAHCKONW WIEHTUIHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEILHOCTU M CAMOONPEENECHUIO, HAAUYUe MOMUSAYUU K
00y4eHHI0 OMOJIOTHH, YeleHanpasienHoe pasgumuye BHYTPEHHUX YOeXACHUN JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U MCTOPUYECKUX TPAJAULIUI pa3BUTHs OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobHocms 00y4JaOIINXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, IPUCYILUMU CHUCTEME OMOJIOTNYECKOTO o0pa3oBaHus, Hanuvue
NPABOCO3HAHUSA IKOJIIOTUYECKON KYJIBTYPBl, CHOCOOHOCMU CMA8Ums NEIU U CTPOUTH KU3HEHHBIE
IUTaHBI.

JIM4HOCTHBIE PE3ybTaThl OCBOCHHUS MPOTrpaMMbl MO OMOJIOTHHM JOCTHUTAIOTCS B €IUHCTBE
yuyeOHOI M BOCIUTATEIbHOM MAEATEIbHOCTH B COOTBETCTBHM C TPAJAULMOHHBIMU POCCHUHCKHUMHU
COLMOKYJIbTYPHBIMU, HUCTOPUUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMH, HPUHATBIMU B
o0miecTBe MpaBWJIaMH W HOPMaMHU TIIOBEICHUS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHMUsI U CAMOPA3BUTHUS, PA3BUTHs BHYTPEHHEH MO3MLUHU JUYHOCTH, NMATPUOTHU3MA U
YBaO)XEHMSI K 3aKOHY U IPABONOPSAAKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
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yBa)KeHUsI, OEPEKHOTO OTHOIIEHHS K KyJbTYPHOMY HACJIEAMIO M TPAJAUIIUSAM MHOTOHAIIMOHAILHOTO
Hapopa Poccuiickoit @enepanun, NpUpoe U OKPYKarollen cpere.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeamera «bHONIOTHs» IOKHBI OTPaXaTh
FOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
NO3HULKEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM LIEHHOCTSIM POCCUIICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOT O
OIbITA U OIBITA JESATENIHOCTU B IPOLIECCE PEaIU3allii OCHOBHBIX HAIpPaBJICHUI BOCIHUTATEIBbHON
JeATEIbHOCTH, B TOM YHUCIIE€ B YACTHU:

1) rpa:kIaHCKOr0 BOCIUTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM TO3MIMH  O0ydYarollerocss Kak aKTHMBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBa;

OCO3HAHHE CBOMUX KOHCTUTYLUHMOHHBIX IMpaB U OOSA3aHHOCTEH, yBa)keHUE 3aKOHa U
IIPABOIIOPSJIKA;

TFOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPHU CO3JAHUHU Y4E€OHBIX MPOEKTOB,
pelIeHnn yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH OMPEENIATH COOCTBEHHYIO MO3HIIMIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHON
JKHU3HH U OOBSICHSTE €€;

YMEHHE YUYUTHIBATh B CBOMX ACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMO/ICHCTBUS
JIOJIEH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMU LICHHOCTSIMU U COLIMAJIHBIM I10JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IMPOLIECCE COBMECTHOIO BBIMOJHEHUS Y4YEOHBIX,
MIO3HABATEJIbHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIIEHHS K MHEHHIO OIIIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEP>KAHUS;

TFOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKON NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh POCCUICKON TPakIaHCKOH HIACHTHYHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepes PoanHoM, ropiocTH 3a CBOM Kpai, cBoto Poauny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOIHOMY HACJIEIUIO U MAMSITHUKAM IPUPOJIBI, TOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSIX, TPYAE;

CMOCOOHOCTh OLIEHUBATh BKJIAJl POCCUICKMX YUEHBIX B CTAHOBJIEHHUE U pa3BUTHE OUOJIOTHUH,
MOHMMAaHUS 3HaYeHUsI OMOJIOTMH B IO3HAHWUHU 3aKOHOB IIPUPO/IbI, B dKU3HU YEIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeitHast yoex1€HHOCTb, TOTOBHOCTh K CITYKeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
€ro cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOT0 Hapo/a;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CMOCOOHOCTh OLIEHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIEC PEIIEHUsS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMTENSM, CO3AAHUIO CEMbU Ha OCHOBE OCO3HAHHOIO
IIPUHSTHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPAJULUAMU Hapo10B Poccnn;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUSI:

ACTETUYECKOE OTHOUICHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACHCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXKEHHMIO B pa3HbIX BHIAX HCKYCCTBA, CTPEMIICHHUE MPOSIBISTH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢pusuueckoro BocnuTanusi, OPMHUPOBAHUS KYJIHTYPHI 310POBbSI H YMOIHOHATIBHOTO
Os1aromosyqust:

MMOHMMAaHHE W peai3alis 3I0pOBOr0 W Oe30macHOro o0pas3a KU3HH (3I0pOBOE MUTAHUE,
COOJIIOJICHHE TUTHEHWYECKUX TPaBWJI U HOPM, COATaHCUPOBAHHBIA PEXHMM 3aHATHH W OTAbBIXA,
perynspHas pusudeckas akTUBHOCTB), O€peKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY M NICUXUYECKOMY 3/I0POBBIO;
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MMOHMMAaHHE [IEHHOCTH MPaBHJI MHIUBUYaIbHOTO U KOJUIEKTUBHOTO O€3011acHOTO MTOBEACHUS
B CUTYalUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJEICTBUA M HENpPUATHS BPEAHBIX MpPUBBIUEK (YMOTpPeOJCHUS aIKOTrOJIs,
HapKOTHKOB, KypeHHUsI);

6) TPy/Z10BOTO BOCIUTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOI00HE;

TOTOBHOCTb K aKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKON M COLMAIbHOM HAIPABICHHOCTH,
CHOCOOHOCTh MHULIMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOJIHATH TAKYIO JESITEIbHOCTD;

MHTEpEC K Pa3NIU4YHBIM cdepam NpoPecCHOHATBHON AEATEIbHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBII BBIOOP Oyaylel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHHIO M caMOOOpa30BaHUIO Ha IMPOTSHKEHUU BCeEi
JKU3HU;

7) 3KOJIOTUYECKOTO BOCTIUTAHHUS:

9KOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOLICHHE K NMPHUPOJE KaK MCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHU;

MIOBBIIIEHUE YPOBHS SKOJIOTMYECKON KyJIbTYyphl: MPUOOpPETEHHE ONbITa IJIaHWUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

0CO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pelIeHus;

CTIOCOOHOCTH UCTIOIB30BATH MPHOOPETAEMBIE TIPU N3YUYEHUH OMOJIOTUHU 3HAHUS U YMEHUS IPU
peleHnH Mpo0JieM, CBSI3aHHBIX C PALMOHAIBHBIM IIPUPOJIONOJIB30BAaHUEM (COOIIIO/IEHHE MpaBUIl
IIOBEJICHUS B IIPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHUS B DKOCHUCTEMAX, OXPaHy BHUJIOB,
9KOCHUCTEM, Onocdepsl);

AKTUBHOE HENPUATUE JEHUCTBUMN, IPUHOCAIIUX BPE OKPYXKAIOLIEH IPUPOJTHOMN Cpeae, yMEHUE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEAIPUHUMAEMBIX JIEHCTBUNA U
IIpe0TBpallaTh UX;

HaJIMYUE PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, HKOJIOTMYECKOM KyJIbTypbl, OIIBITA
JICATEIIbHOCTH  DKOJIOTMYECKOW  HAIlPaBJICHHOCTH, yMEHUS  pPYKOBOJACTBOBAaTbCS HMH B
MIO3HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMAJIbHONM NPAKTHKE, TOTOBHOCTM K YYacTHIO B
MIPaKTUYECKON JEATEIbHOCTH dKOJIOTHYECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHON MNpaKTHUKH, OCHOBAaHHOIO Ha JHaJOre KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYyJIbTYpBl KaK CPEICTBA B3aUMOJEHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHe cnenuduku OMONIOTUM KaKk HAayKH, OCO3HaHUS €€ posd B (OPMHPOBAHUHU
PAlMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABIEHUS 00 OKpYXKarolleMm
MHpE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKa M O0IECTBa, B MO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEN
U peLIeHUH MPo0JIeM COXpaHEeHUsI IPUPOIHOTO PABHOBECHS;

yOSXIEHHOCTh B 3HAUMMOCTH OHOJIOTMM JJISI COBPEMEHHON NMBMWIM3ALMU: OOecCreueHus
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OWOTEXHOJOTUM, CIIOCOOHBIX
pelath pecypcHble MpoOJIeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 INI0OATbHBIX
HKOJIOTMYECKUX MPpoOJeM H obecreueHusl mepexojia K yCTOHYMBOMY pa3BUTHIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYE€HUU OHMOJOTMYECKHX 3HAHMM B LENSIX MOBBILICHHS OOIIeH
KYJBTYpbl, €CTECTBEHHO-HAyYHOH TI'pPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIbHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3y4eHUn OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOAOB II03HAHUSA, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH  MCIIOJIb30BaTh IOJIydaeMble 3HAHMs JUIsl aHaluu3a U OOBSICHEHUS SIBICHUHN
OKpPYKAIOIIETO MHpa M MPOUCXOMAINIMX B HEM H3MEHEHHWH, yMeHHe JenaTb OOOCHOBaHHBIC
3aKJIIOYEHUs] HA OCHOBE HaY4HbIX ()aKTOB M UMEIOLIMXCS JAaHHBIX C LIEJIbIO OIYYEeHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIO0JIb30BaTh OMOJIOTMYECKHUE 3HAHNUS JUIs pEIIEHUs TpobiemM
B PEAJIbHBIX )KM3HEHHBIX CUTYALUAX;
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OCO3HAHME IICHHOCTU HAyYHOW MAEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH HMPOCKTHYIO H
MCCIIEI0BATEIbCKYIO IS TEIbHOCTh HHANBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPhIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHMIO, K
aKTMBHOMY TIOJYYEHHMIO HOBBIX 3HaHMH 110 OHOJIOTUM B COOTBETCTBHM C >KW3HCHHBIMHU
OTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yJIbTaThl OCBOSHHS YUeOHOTo mpenMera «BHONorHsy» BKIIOYAIOT:
3HaYMMble A7 (QOPMHPOBAHUS  MHPOBO33PEHUS  OOYUYAIOMIMXCS  MEKIAMCUUIUIMHAPHBIC
(MeXTMpeIMeTHbIE) 00IIeHAYYHBIC TIOHSATHUS, OTPAYKAIOIINE [IEIIOCTHOCTh HAYYHOW KapTHUHBI MUPA U
CHGLII/I(I)I/IKY MCTOHAOB IMO3HAHHA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAayKax (BGH_ICCTBO, OHCpPIusi,
SIBJICHHE, TIPOIIECC, CHCTEMA, HayuHbIH (DaKT, IPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
UCCIICIOBaHNE, HAOJIO/ICHNE, M3MEpPEHHE, SKCIEPUMEHT W JpYTHe); yYHHBEpPCAIbHBIC yueOHBIE
neiictBusi  (TO3HaBaTellbHBIC,  KOMMYHHKATHBHBIC,  PETYJSTHUBHBIC),  00ECHEUMBAIOIINE
dbopMupoBaHre (QYHKIHMOHATHHOH TI'PAMOTHOCTH W COIMAIBHONH KOMITCTCHITMH OOyJaroNuXcs;
CHOCOOHOCTh O0YYAIOLIMXCS HCIIOJIb30BaTh OCBOCHHBIC MEXKTUCIIMIUTHHAPHBIC, MUPOBO33PEHYECKUE
3HAHUS U YHUBEPCAJIbHBIC yUueOHbIC JIEUCTBUS B TO3HABATEIILHON U COIIMAIHLHON MPAKTHKE.

B pesynabrare wu3ydeHuss OWOJOTMM Ha YpPOBHE CpEIHEro oOmero ooOpa3oBaHUs Y
oOyyaromierocs OynyT chOpMHpPOBaHBI TMO3HABAaTEIbHBIE YHUBEpCAJIbHBIC Y4YEOHBIC ACHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAIbHbIC yUeOHBIC JCHCTBUS, PErYJISTUBHBIC YHUBEPCAIbHbBIC YUCOHbBIC
HeﬁCTBHﬂ, COBMECCTHAsA ACATCIBHOCTD.

MertamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOTPaMMbl CPEIHEro o0mero o0pa3oBaHUs
JOJIKHBI OTpaXaTh:

ORy1ajieHne YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYJTHPOBATh W aKTyaJlHM3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIOJIb30BaTh TP OCBOCHUH 3HAHHWIA MPHUEMBI JIOTHYECKOTO MBINUICHHS (aHAN3a, CHHTE3a,
CpaBHEHHUSI, KJIacCU(PHUKAIUU, 0000IIEHNS ), PACKPBIBATH CMBICI OMOJIOTHUECKUX MOHSATHH (BBIACTATH
WX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHSIMH);

OTIpEACNATh WENH JeATENbHOCTH, 3a7aBas TMapaMeTpbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHTB PE3yIbTAaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

HCIOJIb30BaTh OHMOJOTHYECKUE TOHITHUS Uil OOBACHEHUs (AaKTOB M SIBICHUN IKUBOU
TIPUPOJIBI;

CTPOUTH JIOTHUECKHUE PACCYKIeHUS (MHAYKTUBHBIE, I€TYKTUBHBIC, 10 aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBACMBIX SIBICHUSAX, (DOPMYIHpPOBATH BBIBOABI U
3aKIIOYEHUS;

MIPUMEHSITh CXEMHO-MOJICIbHBIC CPEJICTBA IS TPEJCTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOIICHWN B HM3y4aeMbIX OHMOJOTHMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh TUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHATH3a UMEIONUXCS MaTePUAIBHBIX U
HeMaTepUATbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JIE€ATEIHHOCTh, OIICHHBATH COOTBETCTBUE PE3YIbTATOB IIENISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEITLHOCTH;

KOOPJIUHUPOBATh M BBIMONHATE PAaOOTy B YCJIOBHSIX pPEalbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE el CTBHA:

BIIQJICTh HABBIKAMHU Yy4YeOHO-MCCIEAOBATEIHCKOM M MPOEKTHON NeATeIhbHOCTH, HaBBIKAMU
pasperieHuss mMpooJieM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSTEIBHOMY TIOWCKY METOJIOB
pelIeHUs MPAKTUIECKHX 3a71a4, TIPUMEHEHHUIO PA3IMYHBIX METOJIOB IMO3HAHUS;
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WCIIONb30BaTh PA3IMYHBIE BHIBI JEATEIBHOCTH IO TMOJYYEHUI0O HOBOrO 3HAHMS, €ro
UHTEpIIPETalluY, NMPEoOpa30BaHUIO U MPUMEHEHHWIO B Y4E€OHBIX CUTYyallUsX, B TOM 4YHCIE IMpHU
CO3aHUH YUCOHBIX M COI[MAILHBIX TPOSKTOB;

(GbopMUpOBaTh HAyYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTUEH, KIIIOUEBBIMU
MOHSATUSMU U METOJaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/Jauyu B 00pa30BaTENIbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3H U aKTyaJIM3UPOBATh 33/1a4y, BbIJIBUTATh TUIIOTE3Yy
e€ pelleHus, HaXOUTh apTyYMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKJICHHH, 3a71aBaTh MapaMeTphbl
U KPUTEPUU PELICHHUS;

aHAIM3UPOBATH MOJIYUCHHBIC B XOJI€ PELICHUS 3a/1a4d Pe3yabTaThl, KPUTUUECKH OLIEHUBATh
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISITh IICJICHAINIPABIICHHBIN TMOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHANIBHYIO CPENY;

yMeTb  MEepPEHOCUTh 3HAHUS B  [O3HABATEIBHYID U  MPAKTUYECKYl0  0o0JacTu
KU3HEACSITEIIBHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE WJEH, NpeajiaraTh OPUTHHAIBHBIE TOJXOJbI W PEIICHUs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ undopmaumeii:

OPUEHTHPOBATLCS B PA3NUYHBIX HCTOYHHKAX HHPopManuu (TEKCTe y4eOHOro mocolus,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOJOTHYECKHX CJIOBApSAX W CHPABOYHHKAX, KOMITHBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHanM3UpoBaTh HMH(DOPMALMIO PA3TUYHBIX BHIOB U (GopM
MIPEICTABJICHUS, KPUTHUYECKU OLICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHUBOCTD;

dbopMynupoBaTh 3ampochl UM TPUMEHSATh pPAa3IUYHbIE METOJBI MPU TMOUCKE U OTOOpe
Ouosiornueckoi nHPpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

MpHOOpPETaTh OMBIT HWCHOJB30BaHUA WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO ~ BBIOMpATh ONTHUMAIbHYIO (OpMYy TPEICTaBICHHUS OHOJOTHYECKOU
uH(popmManuu (cxemsl, rpaduKy, JuarpamMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIONIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpelacTBa Mpu paboTe ¢ OHOIOTHYECKOU
uHpopmalen: NMPUMEHATh XUMHUYECKHE, (PU3NYECKHMEe M MaTeMaTH4YEeCKHWE 3HAKW W CHUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATypy, HCIOIB30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BNIQJIETh HABBIKAMHU pACMO3HaBaHUS U 3amuThl  HHpOpMammu, WHOOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBJ]aZIeHl/Ie YHuBEPCAJIbHBIMA KOMMYHHUKATUBHBIMUA HeﬁCTBHﬁMH:

1) o01enme:

OCYILIECTBIISATH KOMMYHUKAIIMU BO BCeX cepax jKU3HH, AKTHBHO YUaCTBOBATh B AUAIIOTS HIIH
JIMCKYCCHH TI0 CYIIECTBY 00CYKIaeMOii TeMBbI (YMEHHE 3a1aBaTh BOIIPOCHI, BHICKA3bIBATH CYIKICHUSI
OTHOCHUTETIPHO BBIMOJIHEHHS MpEIaracMoil 3ajadd, yYUThIBATH HHTEPECHl U COTIIACOBAHHOCTH
MO3UIHUI IPYrUX YYaCTHUKOB AMAJIOTA WK AUCKYCCUN);

pacro3HaBaTh HeBEepOATbHBIC CPEICTBA OOLICHUSI, IOHUMAThH 3HAYCHHUE COLUATIBHBIX 3HAKOB,
MMPEAIIOCBIIOK BO3HHKHOBCHHSA KOHCI)J'II/IKTHI)IX CPITyaHPH:I, YMETb CMATYATh KOHCI)J'II/IKTI)I U BECTU
HIePErOBOPBL;

BJIAZICTE pPa3JIMYHBIMU criocobamu O6HICHI/I$I u B3aPIMO,Z[eI>iCTBHfI, IMOHUMAaTb HaMCPCHUA
JAPYTUX JEOJCH, MPOSBISATH YBAKUTEIbHOE OTHOLICHHE K COOCCETHHKY M B KOPPEKTHOU (opme
(opMyIHPOBATh CBOU BO3PAXKEHHS;

pa3BépHyT0 U JIOTUYHO U3JiaraTb CBOKO TOUYKY 3pCHUA C UCITOJIb30BAHUCM S3bIKOBBIX CPCIACTB.

2) COBMeCTHasI 1eITeJTbHOCTD:
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MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBHIYaTbHOH pabOTHI MpHU
pEIICHUH OMOJIOTUYECKONW MpoOJieMbl, 000OCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS TPYITOBBIX
(dbopM B3aMOAEHCTBHS NIPH PEeLICHUH y4eOHOM 3a1auu;

BbIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBHH € Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO YiIeHa KOJUIEKTHBA;

IIPUHUMATD LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh M KOOPAUHUPOBATH ACHCTBUS
110 €€ JTIOCTUKEHUIO: COCTABJIATS IUIAH IEUCTBUH, PACIIPEIEIATh POJIM ¢ Y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJAOTO YYaCTHUKA KOMAHIbI B OOLIUI pe3yabTar mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJularaTh HOBBIE IMPOEKTHI, OIEHMBATH MJCH C TO3MIMU HOBHU3HBI, OPUTHMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISTH MO3UTUBHOE CTPATETHUECKOE TIOBEJICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Ogiaienne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU e CTBUAMU:

1) camoopranu3anus:

MCTIOJIH30BATh OMOJIOTMYECKHIE 3HAHUS [Tl BBISIBIICHHS IPOOJIEM U UX PEUICHHS B dKHU3HEHHBIX
U Y4eOHBIX CUTYAIUX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHMI IIEIEBBIC M CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX M IOCTYNKax IO OTHOLICHMIO K YXKMBOM HPUPOZAE, CBOEMY 3[0POBBIO M 310POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh I03HABATENIbHYIO JIE€ATENIbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBHUTh U (OPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON IEATEIBHOCTH U KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENTHO COCTABIIATH IJIAH PEUICHUs MPOOJIEMBI C YUETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

paclMpsATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBATh (DOPMHUPOBAHUIO W TIPOSIBICHUIO IIMPOKOHM SPYIWIIMK B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYyallUsM, BHOCHTb KOPPEKTHUBBI B JI€ATENBHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YIbTATOB IIETISIM;

BJIaJIeTh HaBBIKAMU [TO3HABATENBbHOM pedaeKcHH KaKk OCO3HAHUS COBEpIIAeMbIX ACHCTBUI U
MBICTUTENIBHBIX MPOIECCOB, UX PE3YJIbTaTOB M OCHOBAHMH, UCTIOIH30BATH MPUEMBI peIeKCHH /s
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PEIICHMS;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHUS IO UX CHIDKEHHIO;

IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPH aHAIN3€E PE3YyIbTaTOB JAESITEIbHOCTH;

3) npuHsATHE CeOSI M IPYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBEI M pTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YIIbTAaTOB ACSITEIHHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TTO3UIHH JPYroro YeJI0BeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS cofep:kaHus ydeOHoro mpeamera «buomorus» Ha
yrIyoJI€HHOM YpOBHE OPUEHTUPOBAHBI Ha obecrieueHne POPUITHHOTO
oOyuenust oOyvaromuxcs Ouonorur. OHM BKIIOUAIOT: cnenuduueckue Aas OMOJIOTUM Hay4yHbIE
3HAHMS, YMEHHUS U CIOCOOBI ACUCTBUIN IO OCBOCHHUIO, MHTEPIPETAIMH U TIPE0Opa30BaHUIO 3HAHUH,
BUJIBI ICATEIBHOCTU MO MOJYYSHHUIO HOBBIX 3HAHUN M MX NMPUMEHEHMIO B Pa3IMYHBIX Y4EOHBIX, a
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TaKk)Ke B pealbHBIX JKU3HEHHBIX CUTyalusx. [IpeaMeTHpie pe3yabTaThl MPEICTaBICHBI MO TojlaM
U3YYCHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 Kiacce JOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJIOTUHU B CUCTEME ECTECTBEHHBIX HAayK, B
(OopMHpPOBAHNN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B MO3HAHUM 3aKOHOB MPUPOIBI U PEIICHUU
po0iieM paloHaIbHOTO MPUPOIOINOIb30BAHUS, O BKIIAJE POCCUICKUX U 3apyOECKHBIX YUEHBIX B
pa3BuUTHE OHOJIOTHH;

BJIQJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHWI, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTMYECKHE TEPMUHBI M TMOHATUSA (KHU3Hb, KIETKA, OpraHu3M, METa0o0JIM3M, TOMEOCTa3,
caMOperyJsilusl, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, M3MEHUYMBOCTh, POCT U DPA3BUTHE),
ounonoruueckue reopuu (kiaeroynas reopust T. llIBanna, M. lneiinena, P. Bupxosa, xpoMocoMHas
teopus HacieacrBeHHocTn T. Moprana), yuenus (H. V. BaBunoBa — o meHTpax MHOroooOpasust u
MPOMCXOXKACHUST KYJbTYPHBIX PAaCTEHUi ), 3aKOHBI (€AUHOOOPA3Hs IIOTOMKOB TIEPBOTO MOKOJICHHS,
pacIlerIeHHsl, YUCTOTHI TaMeT, He3aBUCUMOT0 HacienoBaHus I'. MeHens, ToMOJIOTHYEeCKUX PSIOB
B HacsieAcTBeHHOU n3mMeHunBoctu H. 1. BaBunosa), npuHIunb! (KOMIIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HAHUS, UCIOJb3YEMbIX B OHMOIIOTHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0JII0ICHHE, SKCTICPUMEHT);

YMEHHE BBLICNATh CYLICCTBEHHBbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4YHcIe OakTepuid, TpuOOB, pacTeHU,
JKUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM OpPraHOB PACTEHHI, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOUINX B OPraHU3Max PAacTEHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX IPOIIECCOB: OOMEHa BelIeCTB (METabOaU3M), IPEBPAIICHHUS] SHEPTUH, OPOKCHHMS,
aBTOTPO(HOTrO M TreTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Meio03a,
rameTorenesa, ’MOpuoreHes3a, MoCTIMOPHOHATIBHOTO Pa3BUTHSI, PA3MHOXKEHUS, WHIANBUAYAILHOTO
pa3BUTHSI OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, '€TEPO3HCca, UCKYCCTBEHHOTI'O 0TOOpa;

YMEHHME YCTAaHaBIUBATh B3aWMOCBSI3M MEXKAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEH M UX (YHKUMSIMH, MEXKIY OpraHaMd U CUCTEMaMH OPIaHOB y
pacTeHU, )KUBOTHBIX U YEJIOBEKA U MX (DYHKIMAMHU, MEXKIY CUCTEMAMU OPTaHOB U UX (YHKIUSMHU,
MEXly 3TarlaMyi 0OMEHa BEILEeCTB, ATallaMU KJIETOYHOT'O LIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATaraMu SMOPUOHAIBHOTO Pa3BUTHsL, TEHOTUIIOM U (EHOTHUIOM, (PEHOTUIIOM U (PaKTOpPAMHU CpPEeabl
o0uTaHUS;

YMEHHE BBIABIATH OTJIMYUTENbHBIE MPHU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE€ PaCTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JIJISl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL,

yMEHHUE pelaTh OMOJIOTHYEeCKHEe 331a4H, BBISABIATH IPUUMHHO-CIIEJICTBEHHBIE CBA3H MEXKIY
UCCIIETyeMbIMU OMOJIOTMUYECKUMHU IPOLIECCaMU U SIBJICHMUSIMM, J€JIaTh BBIBOJBI U IMPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMIONHATH JTAOOpaTOpHbIE M TpaKTHYeCKHe paboThl, COOMIOAATh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUTATH THUIOTE3bl, MPOBEPATh WX OKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHAIM3UPOBATh MMOJIyY€HHbIE PE3YJIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B Y4€OHO-MCCIIEOBATENBLCKONH paboTe Mo OMOJOTHM, SKOJIOTUH U
MeAMIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATh
MOJTy4YeHHBIC PE3YIbTaThl HA YYCHHUECKUX KOHPEPEHIIUSX;

YMEHHE OIIEHUBATh ITHYECKHE aCIEKThl COBPEMEHHBIX HCCIe0BaHUN B 00J1aCTH OMOJIOTUN U
MeIUIUHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIIOJOTBOPEHHUE, HAIIPABJICHHOE U3MEHEHHE TeHOMa U
CO3/1aHHME€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBINA BbIOOp OynyIiel nmpodeccnoHanbHOM NesSITeNbHOCTH B
obnactu OMOJIOTHMH, MEAULIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU, CEIbCKOTO XO3SWCTBA, MHUILEBOM
MPOMBINIJICHHOCTH, YIIIYOJIATh TIO3HABATEIbHBIM MHTEPEC, HAMPABICHHBIM HA OCO3HAHHBIN BHIOOD
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COOTBETCTBYIOIIEH MPOPECCHH U TMPOJIOJDKEHUE OMOJOTMYECKOro O0pa30BaHMSI B OPTaHU3AIMSIX
cpemHero mpohecCuoHaIbLHOTO U BBICIIETO 00pa30BaHuUs.

IIpenmeTtHble pe3yabTaThl OCBOEHUS yueOHOro npeamera «buosorus» B 11 kiaacce J0IKHBI
OTpakaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OHMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHWHU 3aKOHOB IIPUPOIBI
U PELICHUH 3KOJOTHYECKHUX MPOOJIeM YelIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB PALIMOHAIBHOTO
IPUPOONOIB30BaHNSA, U B (DOPMUPOBAHMM IEHHOCTHOTO OTHOIICHUS K TPHUPOJE, OOIIECTBY,
YeJI0BEKY, O BKJIa/I€ POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE OUOJIOTHH;

yYMEHHUE BJAJETh CHUCTEMOW OMOJIOTMYECKUX 3HAHHUM, KOTOpas BKIIIOYACT OMpPEICNCHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOUIMX OHOJIOTUYECKUX TEPMUHOB M TMOHATUH (BUJ,
sKocuctema, Ouocdepa), Ouonormueckue Tteopuu (dBomrounoHHass Teopus Y. JlapBuHa,
cUHTeTHuYecKas Teopusi sBomtouuu), ydeHus (A. H. CepeproBa — 0 myTsX U HampaBICHHUIX
spomonnu, B.W. Bepuazackoro — o 6uocdepe), 3akoHbI (reHeTudaeckoro papHoBecus Jx. Xapau u
B. BaiinGepra, 3apogsimeBoro cxonactsa K. M. bapa), npaBuna (munumyma FHO. JIuOuxa,
HKOJIOTMYECKOM MUpaMuabl S3HEPTUn ), runoressl (runotesa «mupa PHK» V. 'nnbepra);

YMEHHUE BIAJEeTh OCHOBHBIMH METOJIaMU HAyYHOTO I[IO3HAHUS, WCIOJNb3yEeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHHUAX IKHBBIX OOBEKTOB M DKOCHUCTEM (OMHMCaHWE, W3MEpEeHHE,
HAOIIO/IEHUE, PKCIEPUMEHT), CIIOCOOAaMHU BBISBICHHS M OLIEHKH AHTPOIOTCHHBIX H3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACIATh CYIIECTBEHHBIC MPHU3HAKHU: BHJIOB, OHOTEOIIEHO30B, HSKOCHUCTEM U
onochepsl, CTAaOWIM3UPYIOMIETO, JBIKYIIETO W  Pa3phIBAIONIETO ©CTECTBEHHOrOo 0TOOpA,
AJTONATPUYECKOT0 M CUMITIATPUYECKOT0 BUI000PA30BaHUsl, BIUSHUSI ABMKYIIUX CHJI BOJIOLMHU Ha
reHo(OH] TOMYIISAUN, NPUCIOCOOJICHHOCTH OpPraHW3MOB K cpene OOWTaHUs, 4YepelOoBaHUs
HAIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aMMOCBSI3U MEXKIY TPOIIECCAMH IBOJIOIHMH, IBUKYIIIUMHU CHIIAMHU
AHTPOIIOTeHe3a, KOMIOHEHTaMHU Pa3IMYHBIX 9KOCHUCTEM U MPUCIIOCOOIEHUAMHU K HUM OPraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTEIBHBIC TPH3HAKHU )KUBBIX CUCTEM, MTPHCIIOCOOICHHOCTh BUIOB K
cpeae obOuTaHus, aOMOTHYECKUX UM OHOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX N3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTelIbCTBA POJACTBA OPraHW3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OpPraHHW3MOB M Cpeibl OOWUTaHMs, €IMHCTBA 4YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOTo0Opa3usi BHUIOB M DSKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IPHPOABI U
4eJI0BEYECTBA,;

YMEHHE pemaTh OMOJIOTHYeCKHe 3aaul, BBISABISTH IPHYUHHO-CIICJACTBEHHBIE CBS3H MEXIY
UCCIIEyeMbIMH OMOJOTMYECKUMH IPOLECCaMU M SBICHHUSMH, JI€1aTh BBIBOJABI M MPOTHO3BI Ha
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINNOJIHATH JIA0OpaTOpHbIE W IMpaKTHYECKHe padoThl, COONIONATh IMpaBWiIa IMpHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bI, TIPOBEPSATh WX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopmMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh NOJIYUECHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

yMEHHE Yy4YacTBOBAaTh B Yy4e€OHO-HCCIIEIOBATEIHCKONW paboTe MO OMOJIOTHH, DKOJOTHU H
MeIUIUHe, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOILECTB, W IYOJMYHO MPEICTABIATH
MOJTy9YCHHBIC PE3YIIbTAaThl HA YICHUYECKAX KOH(DEPEHIUIX;

YMEHHE OLIEHUBATh TUIIOTE3bI M TEOPUU O IPOMCXOMKIECHUH )KU3HHU, YEJIOBEKA M YEIIOBEYECKHX
pac, o MpUYMHAX, TOCIEACTBUSIX U crIoco0ax MpeI0TBpaIleHUs II100albHbIX U3MEHEHUI B Onocdepe;

YMEHHUE OCYILIECTBISATh OCO3HAHHBIA BBIOOp OynyIied nmpodeccnoHanbHOM eSTeNbHOCTH B
o0nactu OMOJIOTHH, DKOJOTHH, MPUPOOINOIB30BAHUS, MEAUIMHBI, OMOTEXHOJIOTHUH, TICUXOJIOTHH,
BETEpUHAPUH, CEJIBCKOTO XO3SICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIYOJsATh MO3HABATEIbHBIN
WHTEPEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccuu U MPOI0JDKEHHE
Ouonornyeckoro o00pa3oBaHUS B OPraHU3AIMAX CPEIHEr0 NPOPECCHOHATBHOTO U  BBICIIETO
o0OpazoBaHwUsI.
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TeMaTnuyeckoe MIAHMPOBaHUE POrpaMMbl 1o ouoJiorum st 10 knacca (102 yacos )

cuctemax. OCHOBHBIC NMPU3HAKH JKUBOTO.
Kvzep kak ¢Qopma cymiecTBOBaHUs
MaTepun. Hayku, uW3ydYarolmme >KHUBBIC
CHCTEMBI Ha pa3HbIX YPOBHSIX
opraHu3anuy. M3ydeHne KUBBIX CHCTEM.
MeTtoanl OUOJIOTHYECKONI HayKHU.
HaGmoienue, u3MepeHne, SKCIEPUMEHT,
cHCTEMAaTH3alMsI, MeTaaHanu3. [TousTue o

No Kon- | DnexkrponHbie JleqarenbHOCTh
n/n | HammeHoBaHuUs pa3aesioB U TeM BO (dpoBkIe) YUUTENSA C YUETOM
MPOTPaMMBI yacoB | oOpa3oBaTeibH MPOTrPaMMBI
bIE PECYPCHI BOCITUTAHUS
Tema 1. «<Buosiorust kKak Hayka» 1
buonorus kak KOMIUIEKCHAs Hayka H 1 https://m.edsoo | -  dopmupoBanue
1 | kaKk 9acTh COBPEMEHHOI'0 00IIIeCTBa .ru LIEHHOCTHOTO
CoBpeMeHHasi OHMOJIOTHS — KOMILIEKCHAs OTHOIIICHUS K
Hayka. KpaTtkas wuctopus pa3BUTHS OTEYECTBEHHOMY
ouosiornu. buosornueckue Hayku Hu KYJIbTYpHOMY,
n3y4yaemble HMHU pOOJIEMBI. HCTOPUYECKOMY H
OyHIaMEHTAJIbHbIE,  TPUKIAAHBIE U HAy4YHOMY
MTOMCKOBBIE HayYHBIE UCCIICAOBAHUS HacJIeOuIo,
B Owojoruu. 3HaueHue OUOJIOTHMU B ITIOHUMAaHUS
bopMHUpOBaHUH COBPEMEHHOM 3HAQUEHUs]  HAyKu
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa. OMOJIOTHH B KU3HHU
[Ipodeccun, cBs3aHHBIE C OHOJIOTHECH. COBPEMEHHOTO
3HayeHne OHOJOTMHM B TPAKTHYECKOM oOuiecrTna,
JIeITeIbHOCTH  YEJIOBEKAa:  MEIUIIMHE, CIIOCOOHOCTH
CEJIbCKOM XO3SIICTBE, MPOMBIIIJIEHHOCTH, BIIQJICTh
oxpane npupoibl. [IpakTudeckas padora JIOCTOBEPHOM
«/cronp30BaHuE pPa3IMYHBIX METOJIOB uHpopMalmen o
IIPU U3YYECHHUU JKUBBIX CUCTEM. MepeI0OBbIX
JIOCTHIKCHHIX u
OTKPBITHSIX
MUPOBOU u
OTE€UYECTBEHHOH
OHOJIOTHH.
Tema 2 <« KuBble CcHCTEMBI M HX 2
H3YyUYeHHe»
JKuBbIe cucTeMBbI KaK MpeaIMeT U3y4eHUs 1
2 ouonoruu. CBoiicTBa JKHMBBIX CHCTEM: TpeHa;Kep - UHTEpPEC K
€IMHCTBO XUMUYECKOTO CcOCTaBa, "OGIaKo TIPAKTHYECKOMY
JUCKPETHOCTD U EJIOCTHOCTD, CIIOKHOCTDH SHALH". U3YYEHUIO
u YIIOPAA0OYCHHOCTD CTPYKTYPHI, BHOJTOISL HpO(I)eCCI/II\/'I " Tpyla
OTKPBITOCTD, caMOOpranun3anus, pa3Iu4HOro pojaa, B
CaMOBOCITPOM3BEICHHUE, PA3IPAKUMOCTD, 10 xmace TOM YHCIIE HA
W3MEHYUBOCTb, POCT U pa3BUTHE. OCHOBE
YpOBHM OpraHM3aliy JKUBBIX CHCTEM: IIPUMEHCHNUA
3 MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, 1 n3y4aeMoro
OpraHNU3MEHHBIM, MONYJIILIUOHHO- HPEAMETHOTO
BUJIOBOIA, YKOCUCTEMHBIN 3HAHUA,
(OuoreonieHOTHYECKHI),  OHOChEPHBIN.
HpOLIeCCBI, MNpOUCXOAAINHUE B IKHUBBIX - OpHMCHTaNys HA

pUMEHEHNE
3HaHUU U3
COITMATBHBIX U
€CTECTBEHHBIX HayK
JUTSL peIeHus 3a/1a4
B o0nactu
OKpY>Karoleu
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3aBUCHMOM U HE3aBUCUMOM IIEPEMEHHOM. cpensl,
[InanupoBanue AKCIEPUMEHTA. TJITAHUPOBAHUS
IlocTanHoBka M  TNpoBepKa  THIIOTE3. IOCTYIKOB U
Hynesas rumnotesa. [lonstue BbIOOpKH U OLICHKH UX
eé JIOCTOBEPHOCTb. Pasbpoc B BO3MOYHBIX
OHOJOTHYECKHUX JAHHbIX. Onenka MOCTEACTBUM JUIs
JIOCTOBEPHOCTH MOJIy4YEHHBIX OKpYyKarolen
pesynpraToB.  [IpuumMHBI  HCKakeHUs CpE/IbL.
pe3ynpTaToB 3KcrepumeHTta. llonsarue
CTaTHUCTUYECKOTO TECTa.
Tema 3 «Bu0JIOTHS KIETKU» 2

HcTopust OTKPBITHS U U3YYEHUS KIIETKH. 1
Knerounas teopus
Knetka — cTpykTypHO-(pyHKIIOHATbHAS
eAMHMLIA KUBOTO0. VlcTopus OTKPBITHS https://m.edsoo | - monmmarue pom
knetkn. Pa6oter P. 'yka, A. JleBeHTyKa. ot OuonornIeckon
Kinerounas teopus (T. 11IBanH, HayKH B
M. llneiinen, P. BupxoB). OcHOBHBIE (opmmpoBanmun

- — HAy4yHOTO

MeToapl MOJIEKYJISIPHOM M KJIETOYHOMN 1 DNEKTPOHHEIH | MUPOBO33pCHH:
Ouonoru, . . 00pa3oBaTeNbH | - OTBETCTBEHHOE
MeToapl MONEKYISIPHOM U KJIETOYHOU - OTHOLICHIME <
Ouosoruu: MUKPOCKOTIHS, pecype CBOGMY 3IOPOBBIO
xpomatorpadusi, smekrpodopes, MeTon " omartae W yCTAHOBKA Ha
MEUeHBIX aToMoB, aupdepeHnnanbHOe 39 [AHHA. anopossli  06pas
neHTpudyrupoBanme, KyJIbTUBUPOBAHUE Cpenree WHZHH  (310POBOG
KIETOK.  M3yuenue  ¢huxcuposannvix obmee e —
K1emox. JJIEKTPOHHAas MHKPOCKOIIUS. 06pa3oBaHue. | cOBTIONCHIE
Kongoxanvnas MUKPOCKONUSL. Bronorus”, P —
Bumanvnoe (npuosicusnennoe) usyueuue 10— 11 knacc. | mpasun u  HOpWM,
IAEMOK. cOamaHCUPOBaHHBI
IIpakTuyeckas paﬁoTa «3yuenue it pexciM
METOJIOB KJIETOYHOU Oonosoruu SAHATHI M OT/bIXA,
(xpomarorpadus, anekTpodopes, perynspHas
nuddepeHnraibHoe (usuueckas
neHtpudyruposanue, [1L[P)» AKTHBHOCTD);

Tema 4 «XuMuveckasi OpraHu3anus 10
KJIETKH»

XUMHYECKUN COCTaB KIETKU. Makpo-, - NIPUMEHATH
MHUKPO- W YJIBTPaMHKPOIJIEMEHTHI. https://m.edso0 | pazmugabie
MuHepanbHble BeEIIECTBA KIIETKH, HUX .fu METOJIBI,
Ouosnornyeckas posb. Poiab KaTHOHOB U MHCTPYMEHTBl U
AHHMOHOB B KJIeTKe. Boma u e€ ponp kak 3ampoCk npu
pacTBOpHUTENs, peareHTa, ydacTue B roMcke M 0T6Ope
CTPYKTYypUPOBAaHUU KIIETKH, GHOTOTHYCCKOI
TEIUIOPEryIsLnn
Opranunueckue BeIleCTBa KJICTKU. 1 Tpenaxep nHopMaIH  1H
buonornueckne  nommumepsl.  benkwu. "Obnako JIAHHBIX 1
AMHMHOKHUCJIOTHBIH ~ CcOCTaB  OCJIKOB. 3HaHHI". HCTOI{HHKOB ¢
CTpyKTYpBI OeNKOBOM MOJICKYJIBI. buronorus. yderom .
[Tepsu4Has CTpyKTypa OenKa, MeNnTHIHAs 10 xmacc TpEATIOKCHHOU
CBSI3b. Bropuunas, TpeTUYHas, y4eOHoM

YETBEPTUYHASI CTPYKTYPBI.
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Jenarypanus. CaoiicTBa OeJKOB.
Knaccudukanus 6enkoB. buonornueckue
byHKIIH OEeJKOB. IIpuonur.
Jladoparopnasi pa6ora «OOHapyxeHHE
OCJIIKOB C TIOMOIIBIO  KAaYeCTBEHHBIX
peaKuuii»

VTieBoanl. MoHocaxapu/pl,
JMcaxapu/ibl, OJIUTOCAXapHU bl u
noyicaxapuabl. OOIIHi IUIaH CTPOCHUS U
(UBUKO-XUMHYECKUE CBOMCTBa
yrieBoAoB. buonornyeckne QyHKIUU
YTJICBOJIOB.

10

Jlumuaer.  T'mapodunsHO-THIPOGOOHBIE
cBoiictBa. Knaccudukanuss nunumos.
Tpurnmuuepuabl, Gochoaunuabl, BOCKH,
crepounipl. buonormueckue — QyHKIHH
JIMIUJOB. Oo61ue CBOMCTBa
OMOJOrM4YeCKMX MeMOpaH — TEKYy4ecTb,
CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJYIPOHHUIIAEMOCTb.

11

Hyxneunoseie kucnorel. JJHK u PHK.
Crtpoenue HYKJIEHHOBBIX KHCJIOT.
Hyxneorunsr. ITpuHIMT
KOMILIEMEHTApHOCTH. [IpaBuno
Yapradda. Crpykrypa JHK — nBoiinas
CIIUpaib. JlaGopaTopHasi pabora
«MccnenoBanne HYKJIEMHOBBIX KHUCIIOT,
BBIIEJICHHBIX M3 KJIETOK pa3jIM4YHbIX
OpPTraHU3MOBY

12

MecToHaXoXKACHHE H  OHOJIOTHYCSCKHUE
¢byakun JITHK. Bugst PHK. ®ynkmun
PHK B xierke. CTpoeHHE MOJIEKYJIIbI
ATO.

13

Makpospruueckue CcBsi3U B MOJIEKYJIE
AT®. buonormueckue ¢ynkuuu ATO.
BoccTraHOBIIEHHBIE — MEPEHOCYMKH, HUX
byHKIUIT B KIIETKE. Lpyeue
HYyKaeo3uompugocgamol (HTD,).
CexBeHUpOBaHUE JIHK. Memoout
2eHOMUKU, MPAHCKPUNIMOMUKU,
npOmMeoMuKu.

14

MeTob! CTPYKTYpHOI OMOJIOTHH.
pYKTypHasi Onoyiorusi: GMOXUMHUYECKUE U
Omou3NIeCKNe UCCIICIOBAHNS COCTAaBA U
IIPOCTPAHCTBEHHOMN CTPYKTYpBI
OMOMOJIEKYII. Mooenuposanue
CMpYKmypol U QYHKYUl 6UOMONEKYN U UX
komniaekcos. Komnviomepuwiii ousaun u
opeaHuyecKull cuHmes OUOMONEKYI U UX
HenpupoOHbIX AHAN0208

15

KonTposabnasi padora Ne 1 mo Tteme
«XUMHUYECKask OpraHu3aIusl KICTKN

DNeKTPOHHBIN
00pazoBartebH
bIN

pecype

" JlomamHue
3a/1aHusl.
Cpenuee
obee
oOpa3oBaHue.
buonorusa",
10— 11 kmacc.

OHOJIOTUYECKOU
3a7a4N.

- UHTEpEeC K
PaKTHIECKOMY
U3yYCHUIO
npocdeccuii u Tpyna
pa3IUYHOro pojia, B
TOM HUCIIC Ha
OCHOBE
IMPUMCHCHUA
U3y4aeMoro
IIPEAMETHOIO
3HAHHUS;

- OCO3HAHHE
MOCJIENCTBUNI u
HENPUATHE
BPEIHBIX
PUBBIYCK
(ynotpebnenue
QJIKOTOJIA,
HapKOTHKOB,
KypeHHE) M HHBIX
dopm Bpema I
¢du3ngeckoro u
MICUXHYECKOTO
3]10pOBbS;

- BOCHPUHHMATh U
dbopMynupoBaTh
CYXJIeHUS,
BBIpAKaTh HMOILUHU
B nporecce
BBITTOJTHEHHSI
NPaKTHYECKHX |
1a00paTOPHBIX
pabor.

Tema 5 «CtpoeHne M (QyHKOHMH
KJIETKH»
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16

Tumbl  KJIETOK: JyKapuoTHYecKas H
POKapUOTHYECKAsL. CrpykTypHO-
(byHKIMOHATIBHBIE O0pa30BaHUS KIETKH.
CrpoeHre NpPOKApUOTUYECKON KIIETKH.
Knerounasi crenka Oakrepuii M apxei.
OCOOCHHOCTH CTPOCHHUsSI TeTepOoTPOPHOIM
U aBTOTPO(HON  MPOKAPUOTUUYECKUX
KJIETOK. MecTo U posib IPOKapuoOT B
OHMOLIEHO3aX.

17

(bYHKIIMOHUPOBaHUE
KIICTKH.
MeMOpaHa

CrpykTypa

Ctpoenue u
AYKapUOTHUYECKOMN
[TnazmaTuueckas
(1a3manemma).
1a3MaTHYeCcKOi MeMOpaHsbl.

18

Tpancnopr BELICCTB qyepes
IJ1a3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas aupdysus),
AaKTUBHBIN (MEpBUYHBIH U BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).
[Tonynponumaemocts MeMOpansl. PaboTa
HATPUH-KAJIMEBOr0 HAacoca. JHIOLHUTO3:
NUHOLUTO3,  (harouuTo3.  DK3OLMTO3.
Knerounas  crenka. CrpykTypa U
(GYHKIMM KJIETOYHOM CTEHKU PACTEHUH,
rpuooB. IIpakTuyeckas padora
«M3yuenue CBONCTB KJIETOYHOU
MeMOpaHbD)

19

[MuTomiazma u e€ opraHouIbI.

[uronmaszma. Iluto3oms. IluTockener.
JBwxkenue 1uTOIUIa3Mbel.  OpraHouibl
kIeTkd. OgHOMEeMOpaHHBIE OpPTaHOUIbI
KJIETKH:  DHJOIUIa3MaTHYecKass  CETh
(OI1C), anmapat ["onbmku, TU30COMBI, UX
cTpoeHne u (QyHKIuU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPTraHOUJOB KIIETKHU.
CtpoeHue TpaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC.
Cunre3 pactBopuMbIX OenkoB. CuHTE3
KJICTOYHBIX MeMOpaH. I'mamxui
(arpaHynpHBIN)  SHIOTUIA3MATUYECKUMA
perukynym.  CekperopHas  (yHKIUS
anmapata  [ompmxu.  Moougurayus
berkos 6  annapame  lonvooicu.
Copmuposka  6enkoe 6  annapame
Tonvoorcu. TpaHCTIOPT BEMIECTB B KIIETKE.
Baxkyonu pacTUTENBHBIX KJIETOK.
Knerounsrii COK. Typrop.
IIpakTnyeckas padora  «l3ydeHue
JBUKEHHS IIUTOIUIa3Mbl B PACTUTENbHBIX
kinetkax».  JlaboparopHass  pabora
«HccnenoBanue 1a3Moin3a u
JIETJIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

20

IlosyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MUTOXOHJIPHH, IJ1aCTUABL.

https://m.edsoo
Tu

DJIEKTPOHHBIN
o0Opa3oBaTeNbH
bIN

pecype

" JlomamiHue
3a/1aHusl.
Cpenuee
oO1ree
obOpasoBaHue.
buonornsa",
10 — 11 xnacc.

Tpenaxep
"Ob6nako
3HaHun".
buonorus.
10 xitacc

Pecypc "
ciam

EI'D. Cpennee
oOrree
oOpa3oBaHue.

- MPUMEHSATH
pa3IUYHbBIE
METO/IbI,
WHCTPYMEHTBI H
3aMmpocChl npu
MOUCKE U OTOOpe
OMOJIOrNYECKOM
UHpOpPMALIUK  HITU
JIAHHBIX u3
HCTOYHUKOB c
y4€TOM
MPEII0KEHHON
yueOHOU
OHOJIOrHYECKOI
3a7a4H;

- BO3MOXHOCTEWU
BCEX  YYAaCTHUKOB
B3aMMOJCHCTBHUS),
pacnpenensirTh
3a/1a4u MEXIY
YJIeHaMU KOMaHJbl,
y4acTBOBATh B
TPYIIOBBIX
dopmax  paboTh
(obcyxnenus,
0o0OMEH MHEHUSMH,
MO3TOBBIE IITYPMBI
U UHBIE);

- BBIMOJIHATH CBOIO
4yacThb paboTsl,
JOCTUTATh
Ka4eCTBEHHOTO

30
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Ilpoucxosxcoenue  mumoxouopuu  u
naacmuo Cumbuoeenes(K.C.
Mepesrckosckuil, J1. Mapeynuc).
CtpoeHue U (PyHKIIMM MUTOXOHIPHUHA H
wiactun. llepBuuyHble, BTOpUYHBIE U
CJIOKHbBIE TUTaCTUBI
(OTOCUHTE3UPYIOITNX AYKapHoT.
XJ10poIIacTsl, XPOMOTLIACTHI,
JICWKOIUIACTHI BBICIIMX PACTCHUIN

21

HememOpannbie  opraHoujbpl  KIJIETKU
CtpoeHrne W (QyHKIHH HEMEMOpPaHHBIX
OpraHouJIOB KJICTKU. PuGocomsi.
IIpomesrcymounvie Qunramenmul.
MukpoduiaMeHTHI. Axmunoswvie
MUuKpoghunamenmsi. MpIllIeUHbIE KIIETKH.
Axmunogvle KOMNOHEHMbl HEMbIUEYHBIX
knemok. Muxkpotrpybouku. Kierounsrii
ueHTp. CTpoeHue u JBUKEHHE KI'YTHKOB
u pEecCHHUYEK. MuxpoTtpyOouku
IATOILIA3MBI. IlenTpuosns. benxu,
accoyuupoB8aHtbie c
MUKpogurameHmamu u
Mukpompybouxamu. Momopnvie beaxu.

22

Crpoenue u GyHKLIUH sIpa.

Snpo. OOosouka sjapa, XpOMaTHH,
KapHoIUla3Ma, SIAPBIIIKY, UX CTPOEHHE U
byHKIMK. SnepHblil O€IKOBBIM MaTpUKC.
ITpocTpancTBeHHOE pacronoXeHue
XpoMocoM B uHTepdazHOM  sjpe.
dyxpomamun u cemepoxpomamun. benku
XpoMaTHHa — THUCTOHBL.  Junamuxa
sA0epHotl 0001104KU 8 Mumo3se. HoepHbili
mpancnopm. Knetounble BKIIOYEHUS.

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
YyKapuoT (pacTUTENbHOM, >KUBOTHOM,
rpu6bHoil). KonTposbHasa paGora Ne 2
1o Teme «CTpoeHne U QYHKIMH KICTKH

Y4eOHbIi
MOMYJTh

10 PELIEHUIO
TPYIHBIX
3aJlaHui

1o y4eOHOMY
npeaMeTy
"buonorus".
10 - 11
Kjaccel'",

AO
UznarenncTBO
"[Ipocsenienun

n

€

pe3yibTaTa 3(0)
CBOEMY
HaIpaBJICHUIO H
KOOPJIUHUPOBATH
CBOU JIEUCTBUSI C
JPYTUMU  4YJIEHAMU
KOMaH/IbI.

Tema «OoMeH BelIecTB "
npeBpalleHne YHEPTUM B KJIETKE)

24

Ob6meHn  BemecTB —  MeTabOIU3M.
ACCI/IMI/IJ'ISIIII/ISI U JUCCHUMMIIIIINUA — JABE
CTOpOHBI MeTabonu3ma. Tumel oOMeHa
BEILECTB: aBTOTPO(HBIN "
reTepoTpodHbIA. YyacTue Kuciopojia B
OOMEHHBIX TMpoleccax. DHEepPreTu4ecKoe
oOecrieyeHue KIeTKu: npespaieHne AT
B OOMEHHBIX ITPOIIECCAX.

25

DepMEHTAaTUBHBIN  XapakTep peakLui
KJIeToyHOro MerabonuszMa. DepMeHTHI,
UX CTPOECHHME, CBOWCTBA U MEXaHU3M
JICUCTBUS. KodepmeHThr. Otnuuus
dbepMeHTOB oT HEOPTaHUYECKUX

https://m.edsoo
.ru

- OCO3HaHUE
BaXHOCTHU

o0y4yeHus Ha
MPOTSIKEHUH  BCEM
KU3HU TUISE

31
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KaTajan3aTopoB. benKku-akTHUBaTOpHl U
OCIIKU-UHTHOUTOPBHI.

26

3aBUCUMOCTh CKOpPOCTH
(epMEHTATUBHBIX PEAKIUN OT Pa3TMYHBIX
daktopoB. JlabopaTtopnasi  pa6orta
«M3y4yeHne KaTaaIuTU4eCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIasbl WU
KaTasasbl)».

JlaGoparopHas «3yuenue
(bepMEeHTaTUBHOTO pacuienieHus
NEPOKCHJA BOJOPOJA B PACTUTENIBHBIX U
JKUBOTHBIX KJIETKaxX»

padora

27

ABTOTpOHBII THUIT OOMEHa BEIIECTB.
dotocuHTE3. [IepBruHbIii CUHTE3
OpPraHWYECKUX  BEIIECTB B  KIIETKE.
doTocuHTE3. Anoxcueernnblii u
OKCU2eHHbIll pomocunmes y Oaxkmepuil.
Ceemocobuparowue nuamenmaol u
nueMeHmsl peaKyuoHno2o yewmpa. Ponb
XJIOPOIUTACTOB B TpoIiecce (POTOCHHTE3A.

28

CaetoBas u TEMHOBasI ¢basbl.
Domoowvixanue, C3-, C4- u CAM-munwi
@omocunmesa. [TpomyKTHBHOCTB
¢orocunTe3a.  BimsgHue — pasnUUHBIX
(dakTopoBHa  CKOpOCTH  (POTOCHHTE3A.
3HavyeHne GOTOCHHTE3A.

29

XemocuHTe3. PazHooOpasue opraHu3mMoB-
XEMOCHHTETHKOB:  HUTPUUIHPYIOITHE
OakTepuu, Kele300aKTepuu,
cepoOaKTepun, BOJOPOJHBIE OaKTEpUU.
3HaueHue xemocuHresa. JlaboparopHas
pa6ora «CpaBHeHue MPOIIECCOB
(oTOCHHTE3a U XEMOCHHTE3a»

30

DHepPreTUYecKuit 0oOMeH -
JUCCUMWJISALIUS. AHaspoOHbIE
opranu3msbl. Bunpl 6poxenus. [IpogykTsl
OpokeHMsI M HUX  HCIIOJIb30BaHHE
YEJIOBEKOM. AHarpoOHbIE
MUKpPOOPTraHU3MBbI Kak 00BEKTHI
OMOTEXHOJIOTHHI u BO30yIUTENN
6ose3Held. A3poOHbIE OPraHU3MBbl. DTarbl
SHEPreTHIECKOro oOMeHa.
IlogroroBurensHeld dtan. [nukomus —
0OEeCKHUCIOPOAHOE PACIICTIIICHHE TJIFOKO3BI.

31

buonorudeckoe OKHCJICHHE, WIH
KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpUI
B mporeccax OMOJIOTUIECKOTO
OKUCIICHHs.  LluKnmHyeckne  peakiuu.
OkucnuTeNnbHOoe dbochopunupoBanue.
OHeprus  MeMOpaHHOTrO  TIpajJueHTa
npotoHoB.  Cunte3 AT®: pabota
MPOTOHHOM AT®-cunTa3bI.
[TpeumytiecTBa adpoOHOTO IMyTH OOMEHa
BEIIECTB nepen aHAPPOOHBIM.

Pecypc "
clam

EI'3. Cpennee
oO1ree
oOpa3oBaHue.
VYueOHEbI
MOJTYJIb

10 PEIIECHUIO
TPYIHBIX
3aJaHuN

10 yueOHOMY
peaMeTy
"buonorus".
10 - 11
Kjaacchel",

AO
H3naTenscTBO
"[IpocBenienu
e"

Tpenaxep
"Ob6nako
3HaHun".
buonorus.
10 xitacc

YCIIEILIHOU
poeCCHOHATBHO
U JIeITenbHOCTU U
pa3BuTue
HEOOXOAUMBIX
YMEHUH I 3TOTO;

- CaMOCTOSITEIbHO
BbIOMpaTh CHOCOO
peuieHus y4eOHOM
OHOJOTUYECKOU
3a/1a4u
(cpaBHUBATH
HECKOJIBKO
BapHAHTOB
pelieHus,
BBIOMPATH
Hauboee

IO IX OIS c
y4E€TOM
CaMOCTOSITENTEHO
BBIJICTICHHBIX
KPUTEPHUEB);

- OCO3HaHHE
BaXHOCTHU
o0y4eHus Ha
NOPOTSDKEHUH  BCel
KHU3HU IS
YCIEIIHOU
npogeccuoHaIbHO
 JesaTenbHOCTH U
pa3BUTHE
HEOOXOIMMBIX
YMEHUH JUIsL 5TOTrO

32



O} PexTUBHOCTD SHEPIreTUYECKOTO
oOMeHa.

32

KonTpoasnasas paGora Ne 3 no teme
«OOMeH BeIeCTB U  MpeBpalleHUue
SHEPTUU B KIETKE

Tema 7 «HacaeacreeHHast
uHpopManusa W peanusanusa eé B
KJIETKe»

33

Peakiun matpuunoro cuaTte3a. [IpuHmmm
KOMILJIEMEHTAPHOCTH B peaKIusax
MaTPUYHOTO CHHTE3A. Peanuzanus
HaCJIEICTBEHHON uHpOpMaLnu.
I'eHeTHUYSCKHIT KOJI, €TO CBOMCTBA.

34

Tpanckpunuus — MaTPUYHBIA CHUHTE3
PHK. [TpuHtMIBL TPAHCKPUTILIHU:
KOMILIEMEHTApPHOCTb,

AHTUIIAPaAJIETbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue  mampuunvlx  PHK 6
IVKAPUOMUUECKOTU K1emxe.
Hexooupyrowue PHK.

35

Cunre3 6enka. TpaHcnauusa u e€ STambl.
VYuactue  tpancnopteix PHK B
OuocuHTe3e Oenka. YclioBUs OHOCHHTE3a
oenka. KogupoBanue aMuHOKUCIIOT. Poih
pubocoM B OMOCHHTE3E OelKa.

36

MexaHu3msl JKCIPECCUU TEHOB.
Cospemennvie npeocmasienusl 0
cmpoenuu eenos. OpraHu3anys reHoMa y
OPOKAapUOT M JYKapuoT. Perymsmus
AKTUBHOCTH TE€HOB Yy  MPOKapHOT.
['nnoresa onepona (®. XKaxo0, XK. Mano).
Monexynapnvle mexanusmbl KCnpeccuu
eenos y aykapuom. Ponv xpomamuna 6
pezynsayuu pabomul 2eHO8.

37

Perymsimuss  oOMEHHBIX MPOLIECCOB B
kietke. KiieTouHbIl TOMEoCTas.

38

OcHoBBI BHUPYCOJIOTHH.
WNndpopmannonnas Ouosnorus. Bupycer —
HEKJIEeTOYHble  (OpPMBI  JKU3HH |
o0nuraTHele napasuThl. Crtpoenue
IOPOCTBIX U CJOXHBIX  BHUPYCOB,
PETPOBHUPYCOB, OakTeprodaros.
Kusznennosit 1uukn JIHK-conepxkamumx
BupycoB, PHK-comepxamux BHpYCOB,
OakTepruodaros. OobpatHas
TPaHCKpPHUIILIUSA, peBepTa3a, MHTErpasa.
IIpakTnyeckas padora «Co3naHue
MOJIEIH BUPYCa»

39

BupycHble  3a0oneBaHusT ~ YEIIOBEKa,
x*uBOTHBIX, pacteHuii. CIINJ], COVID-
19, commanbHBlE W MEIUIIMHCKHE
POOJIEMBI.

40

Buounpopmamurka:  ummezpayus  u
ananuz boavuux maccugos («bigdatay)

ONEeKTPOHHBIN
00pazoBaTebH
bIN

pecype
"Jlomarnue
3aaHusl.
Cpennee
oO1ree
obOpasoBaHue.
buonornsa",
10 — 11 xnacc.

https://videour
oki.net/

Tpenaxep
"Ob6nako
3HaHun".
buonorus.
10 xitacc

- OLICHUBATh
MPUMEHUMOCTb
JIOCTOBEPHOCTh
uHpopmaruto,
HOJYYECHHYIO

Ha
u

B

X0Jle HaOIIOICHUS

H OKCIICPUMCHTA,

- coOJroienne

IIPABHII
0e30I1aCHOCTH,

B

TOM 4YHCJIC HABBIKOB

0€e3011aCHOTO
[OBEIEHUS
UHTEPHET-Cpe/IC.

- [IOHUMAThb
HaMEepeHUs IPYTHX,

IPOSIBIIATH
YBOKHUTEIFHOE
OTHOILICHHE
co0ecelHUKy U

K
B

KOPPEKTHOH (hopme

dbopMynupoBaTh

CBOM BO3pPaAKCHMU,

33
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CMPYKMYPHBIX OUONIO2UYECKUX OAHHDIX.
Hanomexnonoeuu 6  ouonocuu  u
meouyune. IIpoepammupyemvie @ynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

41 | KoutrpoabHass pabdora Ne 4 mo teme | 1
«HacneacrBenHas uH(popManus u
peanu3anus e€ B KICTKE
Tema 8 «KH3HEHHBII UK KJIETKI» 6

42 | JKuzdHenHblii 1mkn kieTtkd. KiieTo4yHbII 1
IUKJI, €ro TEPHUOABl W  PEryJslus. https://m.edsoo | -  roroBHOCTH K
Wutepdaza wu  wmuto3. OcobeHHOCTH .ru YYACTHIO B
MIPOIIECCOB, MPOTEKAIONIUX B MHTEpdase. IIPAKTHYCCKOI
[ToxgroroBka KICTKH K JCHCHHIO. DNEeKTPOHHBIN CSTETPHOCTH
HpeCI/IHTeTI/I‘leCKI/II/IU } quaSOBaTGHBH O ————
(HOCTMI/ITOTI/I‘IGCKI/II:I), CHHTCTUYCCKUM UI/I BIN HATPABTCHHOCTH;
MOCTCUHTETHYECCKUN (TTPEMUTOTHYCCKHI) pecypce

- CaMOCTOSTEIIbHO
1eproJIbl HHTEPQa3BbI. "JloManiHue

43 | Marpuunsiii cuare3 JIHK — perumkarnms. | 1 3aJIaHHUS. (opmymposars

P CHHTE3 p i
[TpuHUMTIBL peIUINKAIIUA JHK: Cpennee 0000meHuA 1
KOMILIEMEHTAPHOCTb, oOree BBIBOLBL 1o
MOJTYKOHCEPBATUBHBIM CHUHTE3, obpaszoBanue. | PE3yabTaTaM
AHTHUNAPAIUICIBHOCTh. MeXaHu3M buonorusa", IPOBEAEHHOTO

44 | Xpomocombl.  Crtpoenme  xpomocom. | 1 10 — 11 knacc. | HaOmOAEHUS,
Tenomepsl u Tenomepasza. XpOMOCOMHBIN OKCIICPUMCHTA,
Ha0Op KJICTKU — KapuoTHIL. JIUIUIONTHBIHA BJIAJICTh
U TaIUIOMJIHBIA  HA0OpPBI  XPOMOCOM. UHCTPYMEHTAMU
['omonoruynsie xpomocombl. [lomoBbie OIIEHKH
xpomocombl.  JlabGopatopHas ~ pabota JI0OCTOBEPHOCTH
«3yueHne XpoMOCOM Ha TOTOBBIX TOTy4eHHBIX
MUKPOIIpEnapaTax» BBIBOJIOB u

45 | Jlenerue kineTku — MuTo3. CTa iy MUTO3a 1 0GOBIICHHIA.

Y TIPOUCXO/ISIIINE B HUX MTPOIECCHI.
Jlabopatopnast pabota «HabGmogenue
MHUTO3a B KJIETKaX KOHYMKA KOPEITKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

46 | Tunsl muto3a. KapnokuHes u HUTOKUHES. 1
buonornyeckoe 3HaYeHUE MUTO3A.

47 | Perynsiiusg >KA3HEHHOTO IMKJIA KJIETOK. 1
Perymsmus MHTOTHYECKOTO MK
KieTkn. [Iporpammupyemasi KJIeTOYHAs
rubenp — amonTo3. Kiertounoe sapo,

XPOMOCOMBI, (GyHKITMOHATTLHAS
reHOMHKa. MexaHu3MbI Tposindepariu,
nudPepeHIMpPOBKH, CTapeHus W TUOeTn
KIJIETOK. «udpoBast  kimerka»  —
OnonHpOpMaTHUIECKIE MOJIETN
(YHKITMOHUPOBAHHS KIICTKH.

Tema 9 «Ctpoenne u ¢Qynkuum | 17+1
OpraHu3Ma»

48 | Opranusm KaK eIMHOE nemoe. | 1 - I[POBOJUTH IO
buonorundeckoe pasHooOpasue https://m.edso0 | camocTosTeTIHHO
OpTraHHu3MOB. OI[HOKJICTO‘-IHLIC, Ju COCTaBJIEHHOMY
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIS ILIaHy

opranu3Mbel. OCOOEHHOCTH CTPOCHHS H

34
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KU3HEACATCIBHOCTU OOAHOKJIECTOYHBIX
OpraHU3MOB. bakrepun, apxeu,
OJHOKJIECTOYHbIC FpI/I6I>I, OOHOKJIECTOYHBIC
BOJIOPOCIJIH, Ipyrue MIPOTHUCTBI.
KononuanrHbIe OpraHHU3MBblI.
B3auMocCBA3p 4acTeil MHOTOKJIETOYHOIO
opraHui3ma. TKaHI/I, Opranbl U CUCTCMbI
opraHoB. OpraHusMm Kak €IUHOE LEJIOE.
I'omeocras.

49

Tkanu pacteHuil. TuIbl pPacTUTEIbHBIX
TKaHel: oOpa3oBaTenbHasi, IOKPOBHAs,
MPOBOASIIAs, OCHOBHAsl, MEXaHHYECKas.
OcobenHoctu  ctpoeHus, (QYyHKIMA H
pacrojoXeHusi TKaHel B opraHax
pacrenuii. JlabopaTtopHnas pabora
«3ydyeHne TkaHel pacTeHUIN»

50

TkaHW J>KUBOTHBIX W 4YEJIOBEKa. THIIBI
JKUBOTHBIX TKaHeH: SIUTCIINAJIbHAA,
COCJIMHUTEIIbHAS, MBbIIICYHAs, HEPBHASL.
OcoOenHocT CcTpoeHMs, GQYHKIUH U
pacrioyio)KeHusl TKaHEeH B OpraHax
JKUBOTHBIX M uesnoBeka. Jlaboparopnas
pabota «/3y4yeHue TKaHeH JKHBOTHBIX)

51

OpFaHI)I. BereratuBHble U IFCHCPATUBHLIC
opranbl pacteHuil. Opranbl U CHUCTEMBI
OpraHoB JKUBOTHBIX u YCJIOBCKA.
OYHKIIMK OPraHoOB M CHCTEM OPTaHOB.
Jlabopatopnast  pabora  «3ydyenue
OpTraHoOB I[BETKOBOTO PACTEHUS»

52

Onopa Tena opranusmoB. Kapkac
pacteHnid. CKeleTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyKHbIi
Y BHYTpEHHHUH ckeneT. CTpOEHHUE U THUIIbI
COECTUHEHUS KOCTEM.

53

JBm>keHue  opraHu3MoB.  [[BHxkeHuUe
OJHOKJIETOYHBIX OPraHU3MOB:
am€OouaHoe, KTYTHKOBOE, PECHUYHOE.
JIBr>K€HME€ MHOTOKJIETOYHBIX pPACTEHUM:
TpONIM3Mbl M HAacTUM.  J[BUxkeHue
MHOTOKJIETOYHBIX JKHBOTHBIX M YEJIOBEKA!
MBILIEYHAs cucrema. Pednexc.
CxeJeTHbIe MBITIIBI U UX padoTa.

54

IIuranue  opranusmoB. Ilornomenue
BO/IbI, YIJIEKHACIIOTO Ta3a U MUHEPAIbHBIX
BEILIECTB PACTCHUSIMHU.

55

IIntanne *XWBOTHBIX. BHyTpHumosocTHOE
U BHYTPUKIETOYHOE  IHIIECBAPECHUE.
IlnraHne  MO3BOHOYHBIX  >KUBOTHBIX.
Otpensl  NMIEBAPUTEIBHOIO  TPAKTA.
[TnmeBapuTenbHbIE JKEJIE3Bl.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

56

Jpixanue OpraHU3MOB. Jpixanue
pacTeHUN. Jpixanue KUBOTHBIX.
Hudbdy3uss Ta3oB dvepe3 MOBEPXHOCTh

DJIEKTPOHHBIN
o0Opa3oBaTeNbH
bIN

pecype
"Jlomarnue
3a/1aHusl.
Cpenuee
oOmiee
obOpazoBaHmUe.
buonorusa",
10 — 11 kmacc.

Pecypc "a
cliam

EI'D. Cpennee
obmiee
obOpazoBaHue.
YyeOHbIit
MOAYJb

0 PEIIEHUIO
TPYIHBIX
3aJlaHui

1o yyeOHOMY
peaMETy
"bruonorus".
10 - 11
KJacchl",

AO
HN3narenscTBO
"I[IpocBemienn

€

Tpenaxep
"O6mnako
3HaHuM".
buonorus.
10 xmacc

HaOJIIOIeHHE,
HECJIOKHBIN
OMOJIOTHYECKHI
OKCIIEPUMEHT,
HeOO0JIBIII0E
HCCIICIOBAHUE 110
YCTaHOBJICHUIO
0COOEHHOCTEH
OHOJIOTUYECKOT0
00BeKTa
(mporecca)
U3YYCHUS,
IPUYUHHO-
CII€ICTBEHHBIX
CBsI3EH u
3aBUCHUMOCTEH
OMOJIOTUYECKUX
00BEKTOB  MEXIy
co0oii;

- HaXOJHUTh
CXOJIHBIE
apTryMEHTHI
(monrBep K aaronme
J5R10%
OTIPOBEPTAIOIIHE
OJIHY U TY K€ UJICIO,
BEPCHIO) B
pa3IMYHBIX
MH(pOPMaIlMOHHBIX
HCTOYHHUKAX.

- TOHUMAHHUE POJIH

OMOJIOTHYECKOM
HayKu B
dbopMHupOBaHUH
HAy4YHOTO
MHPOBO33PCHHS,

- pa3BHUTHE
Hay4HOU
JIF0003HATEIFHOCTH
, HWHTEpeca K
OMOJIOTHYECKOM
HayKe, HaBBIKOB
HCCIIEA0BATEILCKO

W IeATEIbHOCTH;
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kietku. KoxxHoe npixanue. JlpixarenbpHas
MOBEepXHOCTh. JKabepHoe W JEroyHOE
JIbIXaHUE.

57

JIpIXxaHHE TI03BOHOYHBIX JKUBOTHBIX M
YeJIoBeKa. DBOJIFOIMOHHOE YCIIOKHECHHE
CTpOCHUS JIETKHX [MO3BOHOYHBIX
JKUBOTHBIX.  JIpIxaTenbHast  CHUCTEMa
YyeJI0BEKa. MexaunsM  BEHTHUIIAIUA
JAETKUX y MTHI W MIJICKOIHUTAIOIIUX.
Perynsmust  apixanus.  J[pIxaresiabHbIC
00BEMEL.

58

TpancnopT BelIECTB Yy OpPraHU3MOB.
TpaHCOPTHBIE CUCTEMBbI PACTCHUN.

59

Tpancmopr BemeCTB Yy  KUBOTHBIX.
KpoBeHocHast cucrema u €€ Oprassl.
KpoBeHocHasgs cucremMa IMO3BOHOYHBIX
KHUBOTHBIX W uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyru
KpOBOOOpaIeHHUS. OBOJIIOLMOHHbIE
YCIOXHEHUS CTPOEHHUS KPOBEHOCHOM
CHUCTEMBbl  II03BOHOYHBIX  JKUBOTHBIX.
Pabora cepauia u e€ peryssiuusi.

60

Breinenenue y oprann3mos. Beinenenue y
pacteHuil. BpigeneHue y IKHBOTHBIX.
CokpatutenbHble  Bakyosau.  Oprasbl
BblIesieHUs. DuibTpauus, Cekpeuus Hu
oOpaTHOE BCachIBaHHE KaK MEXaHU3MBI
paboTel opraHoB BblieneHusi. CBs3b
IIOJIOCTU Tella C KPOBEHOCHONM H
BBIIETIUTENIBHON cucTeMaMu. Bolnenenue
y MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
[Touku. Ctpoenue u GyHKIMOHUPOBAHHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

61

3amMra y OpraHuW3MOB. 3ammura Yy
OJIHOKJIETOYHBIX ~ OpraHu3moB. Cropsl
OakTepui M IUCTHI MIPOCTEUIINX. 3alIuTa
Yy MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa TAacCMBHOW W XUMHYECKOH
3amuTel.  DuroHmMObL  3ammTa Yy
MHOTOKJICTOYHBIX KUBOTHBIX. [IOKpOBBI 1
WX MPOU3BOJIHBIE.

62

3ammra OpraHu3Ma OT  OoJie3HEH.
NmmyHHas cucrema YeJI0BEKa.
KiteTouHsIli 1 TyMOpaJIbHBIE HMMYHHTET.
Bpoxnéunsi u IPUOOPETEHHBIN
cnenuduyeckuii uUMMyHHTET. Teopus
KJIOHAJIbHO-CEJIEKTUBHOTO ~ MMMYHHUTETA
(IL. Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHple OTBETHI OpPraHU3MOB.
Pone  BpOXAEHHOIO HMMMYyHHTETa B
Pa3BUTHU CUCTEMHBIX 3a00JICBaHU.

63

Pasmpaxxumocts m  perymanusa y
OpraHu3MOB. Pasgpaxkumocts y

https://videour
oki.net/

Pecypc "a
cliam

EI'D. Cpennee
obmiee
obOpazoBaHue.
YyeOHbIit
MOAYJb

0 PEIIEHUIO
TPYIHBIX
3aJlaHui

1o yyeOHOMY
peaMeETy
"bruonorus".
10 - 11
KJacchl",

AO
HN3narenscTBO
"I[IpocBemienn

€

- pa3BUTHE
HaBBIKOB

TPYIIIOBON paboThI
wii  paboTel B
napax, KOTOpBIC
ydaT [IKOJIbHUKOB
KOMaHJIHOH pabore
1 B3aUMOJICHCTBUIO
C IPYTHMH JICTbMH;

- CaMOCTOSITEIbHO
BBIOMpaTh (hopmat
BBICTYIUICHUS c
YYETOM 3a7a4
pe3eHTaluu u
0CcOOeHHOCTEHN
ayIuTOPUU U B
COOTBETCTBUU c
HUM  COCTaBJIATH
YCTHBIE u
NUChbMEHHbBIC
TEKCTBI c
UCIIOJIb30BaHUEM
WJLUTIOCTPATHBHBIX
MaTepUaoB.

- OCO3HAHHBII
BBIOOD "
MOCTPOCHUE
WHIUBUyaIbHON
TPaeKTOPUU
o0OpazoBaHus u
KU3HEHHBIX
IUIAHOB C  yUYETOM
JUYHBIX u
0O0IIIeCTBEHHBIX
UHTEPECOB u
MOTPEeOHOCTEH;
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OIHOKJICTOYHBIX OPraHuU3MOB. Takcucsl.
PaznpaxuMocCThb U peryJisinus y pacTeHUM.
PocToBrie BCIIECCTBA U UX 3HAYCHUC.

- BHOCHUTH
KOPPEKTUBBI B
JeATETbHOCTh  Ha

64 | HepBuas cucrema u pediekropHas OCHOBE HOBBIX
perynauus |y OKUBOTHbIX. HepBHas 0OCTOSITENBCTB,
cucTeMa M e OTACNIBL. DBOJIIOIMOHHOE N3MEHUBIIUXCS
YCIIO’KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI CUTYyaLHid,

y KUBOTHBIX. OTIeibl TOJIOBHOTO MO3Ta YCTAHOBJICHHBIX
MO3BOHOYHBIX JKUBOTHBIX. Peduekc wu OHIHGOK
peduektopHas nayra. besycioBHble u ’
ycloBHBIE  peduiekchl.  ['ymopanbHas BOSHHIIINY
peryiasiiust W OHAOKPUHHAs CHCTEMa TpyAHocTen
JKUBOTHBIX M yenoBeka.  JKenessl

SHIOKPUHHOM CHUCTEMBI M HUX TOPMOHBI.

[HelictBue  ropmoHOB.  B3ammocBsA3b

HEPBHOW U  DHJOKPHUHHOH  CHCTEM.

['unortanaMo-runodu3apHas cucTema.

65 | Kourponbnasa paGora Ne 5 mo Teme
«Ctpoenne u QyHKIIMU OPTaHU3May
Tema 10 «Pa3zmHOkKeHHe W pa3BUTHE - OTBETCTBEHHOE
OpPraHu3MOB» OTHOIIICHHE K

66 | ®opMbl  pa3MHOXKEHHUS  OPraHU3MOB: CBOEMY 3JI0POBEIO
Oecronoe (BKJIIO‘IaFI BeFeTaTI/IBHOC) u U YCTaHOBKa Ha
MIOJIOBOE. Buner Oecrmonoro 3710pOBBIE  00pa3
Pa3MHOXEHHS: IOYKOBAHUE, CIIOPYJISIIHS, KW3HH  (310pOBOE
dbparmeHTaIys, KJIOHUPOBAHUE. _ | nuranpe,

67 | IlosoBoe  pa3sMHOXEHHE. [TonoBbie DNIEeKTPOHHBII PP —
KIETKH, uiu rametsl. Meio3. Craauu o0Opa3oBaTesibH
Meiio3a. [ToBeeHIEe XpOMOCOM B Melo3e. BIi TATACHIICCKIX
Kpoccunrosep. buonoruueckuii cMbica pecypc IIpaBUI 1 HOPM,
MeHo03a U IOJIOBOTO Impouecca. Meio3 u " Tomanue cOaTaHCUPOBAHHBI
€ro MECTO B JKH3HCHHOM  IHKJIC 3a1aHus. 1 peXUM 3aHATHI U
OpraHU3MOB. Cpennee OTIkIXa,

68 | I[Ipem3apoxpiieBoe pa3BHTHE. ob1mee perymspHas
I'amertorene3 y uBOTHBIX. [lomoBeIe

obOpazoBanue. | pusnueckas

xene3pl. OOpa3oBaHMEe M pa3BUTHE "
MoNoBBIX KiIeTok. CrepmaToreHes bronorus”, AKTUBHOCTB);
oorene3. CTpOEHHE MONOBBIX KIETOK. 10 - 11 wracc.
OmonoTBOpeHne U 3MOpPHOHAIBHOE
pa3BUTHE KUBOTHBIX. Crioco0sl
OILJIOIOTBOPEHUSI: HapyXHOe, - HOHMMATE
BHYTPECHHEE. [Taprenorenes. HAMepeHHs IPYTHX,
Jlabopatopnast  pabora  «M3yueHue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX TpOABIIATE
MHUKPOIIpEnaparax» YBOKUTCIIBHOC

69 | UuauBuayanbHOE pa3sBHTHE OPraHU3MOB OTHOTICHHUE K

(oHTOrEHe3). OMOpuosorus — Hayka o
pa3sBUTHU OpraHu3zMoB. Mopgoeenes —
00HA U3 21ABHBIX NPOOIIeM IMOPUOTIOSUL.

Konyenyua  mopghocenos u  mooenu
mopgoeeneza. Craguum  >MOpHOTeHe3a
JKUBOTHBIX (Ha TpUMEpE JISTYLLKH).
HpobGnenue. Tumbr JIpOOJICHUSI.
Lemepmunupoeannoe u
HEOEepMUHUPOBAHHOE OpobneHue.

bracmyna, munst 6nacmyn. OCOOEHHOCTH

co0ecelHUKy U B
KOPPEKTHOH (hopme
dbopMynupoBaTh
CBOW BO3PaXKCHUS;
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IpoOIieHus MJIEKOIIUTAIOIINX.
3apobIieBhIe JIUCTKU (TaCTPYJISIINS).

70

JHpoOGnenue. Tumbr IpoOIeHusl.
JlerepMuHUpPOBaHHOE u
HEJICPMUHUPOBAHHOE npoOIieHue.
bnacryna, Tuner 6xactyn. OcobeHHOCTH
IpoOIIeHus MJICKOTTHTAOTIINX.
3apojbIeBble  JUCTKU  (TacTPYJISINs).
[pobnenue. Tunsl IpoOIeHusl.
JleTepMuHUpOBaHHOE u
HEJICPMUHUPOBAHHOE npoOIieHue.
bnacryna, tTuner 6xactyn. OcobeHHoCTH
IpoOIIeHus MJICKOTTHTAOIIINX.
3apoibIIeBbIe JIUCTKH (TaCTPYIISALHS).

71

Poct u pasBuTHE KUBOTHBIX.
[ToctamOpuonanbubiil iepuo. Ipsmoe u
HenpsMoe  pasButhe.  PasButne  C
MeTamopdo30M y OeClO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX.
buonoruueckoe 3HaueHue MpPAMOro u
HENpsSIMOT0 pa3BUTHA, ux
pacnpocTpaHeHue B Opupoje. Tumbl
pocta KUBOTHBIX. DAKTOPBI perynisauuu
pocta XKUBOTHBIX U denoBeka. Craauu
OCTAIMOPHUOHAIBLHOTO pa3BUTHS y
JKUBOTHBIX U  yesoBeka. Ilepuomsl
OHTOreHe3a denoBeka. CrapeHue u
CMEpPTh KaK OMOJIOTMUYECKHE TPOLIECCHI.

72

PasMHOXEHNME © pa3BUTHE pACTEHUM.
lametropur wu cnopodpur. Meiioz B
KU3HEHHOM LUKJIE
pacrenuii.OOpa3zoBaHue Crop B mpolecce
Meno3a. ['ameroreHes y  pacTeHMil.
OmogoTBopeHue u pasBuTHE
pacTUTENBHBIX OpPraHu3MoOB. J[BoitHOE
OIIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUH.
OOpazoBaHue W  pa3BUTHUE CEMEHHU.
MexaHu3Mbl peryisilii OHTOTEHE3a Y
pacTeHUl U KUBOTHBIX.
JlaGopatopnast ~ paborta
OpraHoB Pa3MHOXKEHHUS
pacTeHun»

«CtpoeHne
BBICIIIUX

73

Kontponbnasi pa6ora Ne 6 mo Teme
«Pa3MHOXKEHHUE U pa3BUTHE OPTaHU3MOBY

Pecypc "
clam

EI'3. Cpennee
oO1ree
oOpa3oBaHue.
VYueOHEbI
MOJTYJIb

10 PEIIECHUIO
TPYIHBIX
3aJaHuN

10 yueOHOMY
peaMeTy
"buonorus".
10 - 11
Kjaacchel'",

AO
H3naTenscTBO
"[IpocBenienu
e"

https://m.edsoo
.ru

- BHOCHUTD

KOPPEKTHBBI
JEATECIbHOCTD
OCHOBE
00CTOATENLCTB,
HU3MCHUBIIUXCS
CUTYaLH,
YCTaHOBJICHHBIX
OIINOOK,
BO3HMKIITHX
TPYAHOCTEHN

B
Ha

HOBBIX

Tema 11 «I'eHeTHka — Hayka o0
HACJIE/ICTBEHHOCTH W W3MEHYHMBOCTH
OPraHHU3MOB»

74

Hctopusi CTaHOBJIEHHS M  Pa3BUTUSA
reHeTUKW Kak Haykd. PaGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Pois
OTEUECTBEHHBIX  YYEHBIXB  pa3BUTUU
renetuku. Padorsr H.K. Konsnosa, H.H.
Basunosa,A.H.  benozepckoro, I'./I.
Kapneuenko, I0.A. ®winnuenko, H.B.
Tumodeena-PecoBckoro.

75

OCHOBHBIE T€HETHYECKHE IIOHATHSI WU

https://m.edsoo
.ru

Tpenaxep

- OCO3HAHHBIN

BBIOOp
IIOCTPOCHHE

u

VHIUBUYAJIBHOMN

TPaeKTOPUHU
o0Opa3oBaHUs
JKH3HEHHBIX
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CHUMBOJIBI. FOMOJ’IOFI/I‘-IHI:IC XpOMOCOMLI,
AJIJICJIIBHBIC I'CHBI, aJILTepHaTI/IBHBIe
MIPU3HAKH, TOMUHAHTHBIN U PELECCUBHBIN
MPU3HAK, TOMO3WUIOTa, TETEPO3HUrOTa,
qucTas JIMHUSA, TUOPUIBI, TEHOTHII,
q)CHOTI/IH. OCHOBHLIC METOAbI T'CHCTHUKU.
TUOPHUIONIOTHYECKUN, ITUTOJIOTMYECKUH,
MOJIEKYJIIPHO-TEHETUUECKHH.
JlaboparopHas pabora «Jlpo3odmia kak
00BEKT F€HETHYECKUX HCCIIENOBAHUI

"O6mnako
3HaHuM".
buonorus.
10 xnacc

IJIaHOB C Y4YCTOM

JIMYHBIX u
0OIIECTBEHHBIX
UHTEPECOB u
nOTPeOHOCTE;

Tema 12 «3akonomepHoct | 10
HACJIeACTBEHHOCTH
76 | 3aKOHOMEpPHOCTHU HacienoBanus | 1 - MOHMMAaHHWE POJIU
IIPU3HAKOB. Mounorubpunnoe OHOJIOTHH B
ckpemuBanue. [lepBblil 3akoH Mennens — dhopMupoBaHHH
3aKOH €AMHO00pa3usi THOPUIOB TIEPBOTO https://m.edsoo | scTeTHueckoi
nokoneHus. [lpaBuno AOMHHUPOBAHMUSL. ru KYTBTYPHI
IIpakTuyeckas pabora «3yueHue — .
JUYHOCTH; -
pe3yJIbTaToOB MOHOTHOPHUIHOTO .
OBJIAJIETh CUCTEMOM
CKpEIIMBAHUS Y IPO30(UITBD)
= YHUBEPCAITbHBIX
77 | Bropoii 3akoH Mengenss — 3akoH | 1
pacuierieHus MIPU3HAKOB. 5 | KOMMYHHKATUBHBIX
[uromormueckue OCHOBHI JMEKTPOHHBIM | JEHCTBUM, KOTOpas
MOHOTHGPHIHOTO CKpeIIHBAHMS. o6vpa3013aTeJle o0ecrieunBaeT
['unoresa YMCTOTHI rameT. Pelienue 3a1au bIN chopMHUpPOBAHHOCT
IO TEMe. pecypc b COLIMAJIbHBIX
n
78 | Anamusupyroiiee CKpelLIlUBaHue 1 Homarune HaBBIKOB u
Hemonnoe JOMUHHUPOBAHUE. 3alaHus. SMOIIUOHAJIBHOTO
ITpomexyTOUHBIN Xapakrep Cpennee UHTEIIIEKTA
Hacjen0BaHMs. Paciierienre npu3HakoB oOree oOyJaromuxcs
npu HETOJIHOM JIOMUHUPOBAHUHU. obOpa3zoBaHHe.
PeHIeHI/Ie 33)1’(1‘1 I10 TEME. BI/IOJ‘[O]"I/IH"’ - OTBETCTBCHHOC
79 | JuruOpuanoe ckpemmuBanue. Tpermii | 1 10 — 11 kmace. | orHoLIeHME K
3aKOH Menjens — 3aKoH HE3aBHUCHUMOTO
CBOEMY 3/I0pPOBBIO
HaCJICI0BAHUS MPU3HAKOB.
[{uTonornyeckue OCHOBBI TUTHOPUIAHOTO 1 yCTaIiOBKa Ha
ckpemuBanus. IlpakTtuyeckass padora 37I0pOBBIT  00pa3
«M3yueHnue pe3ynbTaToB IUTHOPHAHOTO KU3HA  (310pOBOE
CKpELIUBAHUS NUTaHue,
Y APO30QHITE cobiroieHe
80 | CreruieHHOE HAcCJeIOBaHUE TPH3HAKOB. 1 .
Pa6oret T. Moprana. CuemnieHHOe
MpaBWJl W HOPM,
HaCJIeIOBaHHE TEHOB, HapyIeHue 5
CIEIJICHUSI MEXIy TeHaMmH. Permienne COaTaHCHPOBAHHBL
81 | XpomocomHas Teopust | 1 OT/bIXa,
HACJIEJICTBEHHOCTH. peryisipHas
82 | I'eHeTuka moJIa. XPpOMOCOMHBII 1 dsnyeckas
MEXaHU3M OIpe/IeNICHUs 1oy1a. AyTOCOMBI Tpenaxep AKTHBHOCTB);
Y TIOJIOBBIE XPOMOCOMBI. ["'OMOTamMeTHBIN "O61aK0
W reTeporaMeTHbIil mon. ['eHeTrnueckas 3HaHU".
CTPYKTYpa ITOJIOBBIX XPOMOCOM. Buonorus.
Hacnenosanue IIPU3HAKOB, CLCIIJICHHBIX C 10 xiacc
nojsioM. Pertenue 3agad mo TeMe.
- OCO3HaHUe
83 |TeHotun Kak 1enoCTHas cucTema. | 1 -
o MOCJIEICTBUN u
[Inenorponus - MHO>XECTBEHHOE
JICUCTBUE Ir'cHa. MHoxecTBeHHBIN e
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AJICIIN3M. B3aunmoneiictBue BpPEIHBIX
HeaJIEIIbHBIX T€HOB. MIPUBBIYEK
KomriieMeHTapHOCTb. onucras. (ynorpebienue
[Tonumepus. Pemenue 3a1a4 no teme. HCHXHYECKOTO
84 | I'eneTnueckuit KOHTPOJIb ~ Pa3BUTHS ANKOr OIS,
pacTeHuM, JKUBOTHBIX M YEJIOBEKa, a HapKOTHKOB
9
Takke (PU3NOTOTHIECKUX npouecco?, KypeHue) H HHBIX
MOBEJICHUS W KOTHUTUBHBIX (DYHKIUH.
dbopMm Bpema I
I'eneTnueckue MeXaHU3MBI
¢du3uaeckoro u
CHUMOHOreHe3a, MeXaHU3MBI
N 370pOBBSL.
B3aUMOJICUCTBUSL «XO3SIMH — MapasuT» U
«XO3SIMH — MUKpoOMoM». ['eHeTnyeckue
aCMeKThl  KOHTPOJI W HM3MEHEHHs
HacJIEICTBEHHOM uHpopmauu B
MOKOJICHUSIX KJIETOK M OPTaHU3MOB.
85 | Kourpoabnas padora Ne 7 mo Temam
«l"eHeTnKa — HayKa O HaCJIeICTBEHHOCTH
u W3MEHYUBOCTH OpraHU3MOBY,
«["eHeTnKa — HayKa O HacCJIEeICTBEHHOCTH
Y U3MEHUYUBOCTH OPTraHU3MOBY
Tema 13 «3aKOHOMEpPHOCTH
H3MEHYHBOCTH
86 | M3meH4YMBOCTD MPU3HAKOB. - TpPOBOAUTH MO
B3aumopeiicTBue TeHOTUIIA U CPEbI TIPH CaMOCTOSITENBLHO
(dbopMUpOBaHUU ¢denotua. https://m.edsoo COCTABICHHOMY
H3MeHYnBOCTD [IPU3HAKOB. U IIaHY
KauecTBeHHEbIE " KOJIWYECTBECHHEIE HAGITIO/ICHHE,
MIPU3HAKHU. Buant M3MEHYHUBOCTH: HeCITOKHELE
HEHACJEICTBEHHAs U HacJeICTBEHHAs. T ——
87 | MoaudukarmoHHas H3MEHYHUBOCTb. PoITb
SKCTIEPUMEHT,
cpeabl B dbopMupoBaHUU Tpenaxep
. "O6 HeOO0JIBIII0E
MO)JH(l)HKauI/IOHHOI/I U3MEHYUBOCTH. JIAKO
o HCCIEIOBAaHUE  IIO
Hopma peakuuu IIpU3HAaKa. 3HAHUH". A
BapuanuoHsslii psig U BapUALMOHHAA buonorus. yCTaHOBHeHmuO
kpuBas (B. MHoranncen). CBaolicTBa 10 xmacc ocobenHocTeH
MO TU(DUKATTHOHHOM W3MEHYNBOCTH. OHOIOrMIeCKOro
JlaGopatopHass pabota «MccnenoBanue 00BbeKTa
3aKOHOMEPHOCTEH  MOIM(UKAMOHHOM (mpomecca)
W3MEHYHBOCTH. [Toctpoenue U3Yy4YEeHUs,
BapUAIMOHHOTO psifa M BapHAI[HOHHOU MIPUIUHHO-
KPUBOI» CIIEICTBEHHBIX
88 I'eHoTHIIMUECKas U3MCHYHBOCTBD. CBSI3EN u
CBolicTBa Te€HOTHITMYECKOU 3aBHCHMOCTEl
M3MEHUYMBOCTH. BHABI TeHOTHITHYECKOI GHOIOTHYECKIX
W3MEHYHBOCTH: KOMOMHATHUBHA, ) OBBEKTOB  MEKITY
MyTaIMOHHAs. KomOunaruBHas Pecypc A coBoii:
W3MEHUMBOCTL. Meio3 U IOJ0BOH caam ’
npoIlecc — OCHOBA KOMOMHATHBHOI EI'D. Cpennee
W3MEHYUBOCTH. Poiab KOMOHMHATHUBHOM obee
U3MEHYUBOCTH B CO3JaHUuN o0pasoBaHue.
TeHETHYECKOr0 pasHooOpa3us B mpeaenax YuelOuslii
OJHOT'O BHIA. MOAYJIb
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89 | MyramnuoHnHas M3MEHYUBOCTb. M0 PEIICHUIO - HaXOJUTh
3aKOHOMEPHOCTH MYTalHOHHOTO TPYIHBIX CXOJHbIE
pouecca. 3alaHuI apryMeHTBI
Buael myranuii: reHHbIE, XpOMOCOMHBIE, 1o yueOHoMy | (OATBEpKIAIOIINE
TCHOMHBIE. CrioHTaHHbBIE u npeaMeTy WIH
WHIYLUHMPOBAHHbIE MyTaluuH. SnepHbie U "Buonorus". OIPOBEPraroIIne
LUATOILIa3MaTUYECKUE MYTaLHH. 10 - 11 | onny u Ty %€ uAaeHo,
ComaTnueckue M TOJOBBIE MYTallUU. KJ1acchl", BEPCHIO) B
IIpyuvHBl BO3HMKHOBEHUS  MYTallUi. AO Ppa3JInYHBIX
MyTareHsl 1 UX BJIMSHHE HA OPTraHU3MBI. WznatenbctBo | HHGOPMAIIMOHHBIX

90 |3akOH TOMOJIOTHYECKHUX  pSAOB B "[IpocBenieHu | UCTOUHHMKAX.
HacieacTBeHHOW u3meHunBoctn  (H.H. e"

BasuiioB). BHesiepHasi U3MEHUMBOCTb U

HACJIEICTBEHHOCTb.  JnuceHemuxa U

INUCEHOMUKA, PONb  HNULEHEeMUUECKUX

¢axmopos 8 Hac1e008anuu u Tpenaxep
UsMeHYusoCmu ghenomunuueckux "O61ako
NPUSHAKOB b% OP2AHUZMOS. 3HaHUM".
IIpakTuyeckass padora «Myranuu y buosnorus.
JPO30(UITBI (Ha TOTOBBIX 10 kiace
MUKpoIIpenaparax)»

91 | KoutpoabHasi padora Ne 8 mo Teme
«3aKOHOMEPHOCTU U3MEHYMBOCTH»

Tema 14 «I'eHeTHKA YeT0BEKA»

92 | I'enweruka YeIIoBeKa. MeTto sl - MOHUMAaHHUE POJIU
MEAUIIMHCKON T€HETUKH. OMOJIOTHYeCKOU
Kapuotun uenoBeka. MexayHapoaHas HayKH B
mporpaMMa  HCCIEIOBaHUS  TeHOMa DNeKTPOHHBIA | (hopmupoBaHUH
yeoBeka. MeToibl M3ydeHUs TEeHETHUKH 00pa3oBaTesbH HayIHOTO
denoBeka: reHeaornyeckui, BIiA MHPOBO33PEHHS;
OJIN3HEIIOBHIH, LIMTOTeHETHYECKHH, %')ecypc ) 0CO3HAHIE
MOy IALOHHO-CTATHCTHYECKNH, Jomamraue — "
MOJIEKYJIIPHO-TEHETUUECKHH. 3a/1aHusl.

CoBpeMEHHOE OIpeAeIeHHEe TEeHOTHUIIA: Cpennee HETIpHATHE
MTOJITHOTEHOMHOE CEKBEHUPOBAHUE, oOmree BPCIHBIX
TeHOTUIIUPOBaHHWE, B TOM 4YHCIE C obpazoBanue, | IPHBBIMCK
novomero  III[P-anamm3a.  Pemenue Buomnorus", (ymotpebrenue
T€HETHYECKUX 3a7a4 10 TEME. 10 — 11 xmacec. | IICMXHHYECKOTO

93 | HacnencrBeHHsbIe 3a00I€BaHUS YEJIOBEKA. AJIKOT0JI4,

['eHHBIE W  XPOMOCOMHBIE  OOJE3HH HapKOTHKOB,

yejioBeka. bBoJIe3HUW ¢ HacIeICTBEHHOU

MpeaApPaCIOIIOKCHHOCTBIO. 3HaueHUE
MGHHHHHCKOﬁ TCHCTUKU B
npeaoTBpaliCHUN n JICYCHHUH

TEHETUYECKHX 3a00JIEBAHUI YeJIOBEKa.
Menuko-TeHeTHUecKoe

KOHCYJIbTHpOBaHUE. CTBOJIOBBIE KIIETKH.
ITousTue «TE€HETUYECKOTO rpy3a».
OTHYECKHE AacCIEKThl UCCIEIOBAaHUN B
o0nacTy peNakTHPOBAaHUS TeHOMAa U
CTBOJIOBBEIX KJIETOK. I'eneTnueckue
(baxTops MOBBILIEHHON
YyBCTBUTEIBLHOCTH K (PU3NYECKOMY H
XUMHUYECKOMY 3arps3HEHUIO

Tpenaxep
"Ob6nako
3HaHum".
buonorus.
10 xmacc

https://videour
oki.net/

KypeHHE) M HHBIX
dbopm Bpema I
buznueckoro u
3I0POBBSI.

- pa3BHUTHE
Hay4HOU
110003HATENFHOCTH
,  WHTEepeca K
OMOJIOTUYEeCKOU
HayKe,  HAaBBIKOB
HCCJIEIOBATEIHCKO
W IeATEIbHOCTH;
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OKpyXkaromen  cpenpl. [ 'eHeTnueckas
MIPEAPACIIONIOKEHHOCTh  YEJIOBEKa K
natonorusiM. IIpakTumdeckas pabdora
«CocTaBieHuE U aHAJIN3 POJTOCIOBHON»

94 | KourpoubHasi padora Ne 9 mno Teme
«['eHeTHKa yenoBeKay
Tema 15 «Cenekiiusi Opranu3MoB»

95 | OcHOBHBIE HOHATHUSA CeJIeKLIUU - OTHOIICHHE K
JlomecTukanus u cenexuus. 3apoKacHne https://m.edsoo | Guosorum Kak K
ceJIEKIIMU U noMecTukanuu. Yuenaue H.U. .fu BaXKHOU
Basunosa o LleHTpax npoUCXOXKICHUS U COCTABJISIIOLIEN
MHOIrooOpas3usi KyJbTYpPHBIX PpAacTEHUH. KYJBTYpBHI,

Ponp cenekuuu B co3gaHMM  COPTOB TOpAOCTH 3a BKJIAJ
pacteHuil W ToOpona KUBOTHBIX. Copr, POCCUICKHX U
1opo/ia, MITaMM. 3aKOH T'OMOJIOTMYECKHX Pecypc "S | cOBETCKHMX yUEHBIX
PSI0B B HACJIEJICTBEHHOW M3MEHUYUBOCTHU ciaMm B pa3BUTHE

H.W. BaBunoBa, ero 3HaueHue s EI'D. Cpennee | mupoBoit
CeJICKIMOHHON paboThl. JlaGopaTopHas obmee OMOJIOTHYECKOM
pabora «/3ydyeHue cOpTOB KyNbTYPHBIX o0pa3oBaHHE. | HAYyKH;

pacTeHuit U HopoJi  JIOMAlIHHUX VYueOHblit

KHUBOTHBIX» MOJyJIb

96 | Merousl CEJICKIIUOHHON paboThL. 10 PELICHUIO - IPUMEHSITh
CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE TPYAHBIX pa3u4yHbIe
IeHEeTUYECKUX pecypcoB. VIcKyccTBEHHBII 3aaHui METO/IBL,
0oTOOp: MAacCOBBIA M WHIUBUIYaTbHBIM. 10 y4eOHOMY | HHCTPYMEHTBI U
Oranbl  KOMOMHAIIMOHHOM  CEJIEKLIUH. peaMeTy 3arpocsl npu
UcneiTanue IPOU3BOJUTENEH o "buonorus". oMcKe M OoTOOpe
noroMctBy. OTOOp MO TEHOTHUIY C 10 - 11 | 6uonoruueckoi
MOMOIUIbIO OLEHKU (PEHOTHIAa MOTOMCTBA KJ1acchol", uHbOpMaLlUl WU
U OTOOp MO TEHOTUIy C MOMOIUIBIO AO JTAHHBIX u3
anaimsza JIHK. JlaGoparopnas pabora W3naTenbcTBO | MCTOYHUKOB c
«M3yuenune METOI0B CENEKIINHU "[IpocBenienn | yuérom
pacTeHuii» e" IPeTOKEHHON

97 | MckycCTBEHHBI MyTareHe3 Kak MeETOJ yueOHOi
CEJICKIIMOHHOM paboThl. PainaiioHHbIN 1 OMOJIOTUYECKOH
XUMUYECKUM MyTareHe3 KakK HWCTOYHMK 3aja4u;

MyTalliii ~y  KyJbTYPHBIX  (oOpM

opraHu3MoB. lcnonb3oBaHHE T€HOMHOIO

pEeIaKTUPOBAHUS u METOJIOB

pexomOuHanTHBIX JIHK ans momyuenus

UCXOJHOI0 MaTepuanga sl CeJeKIIHH. - TMIOHUMAaHHUE POJIU
ITonydyenune nonuniIona0B. OHMOJIOTHYECKON

98 | BuyrpuBHI0Bas rHOpUIN3AIHSL. HayKn B
Brn3KkopoCTBEHHOE CKpELMBAaHUE, WIN dbopmMHupoBaHUU
WUHOPHINHT. Heponcreennoe Tpenaxep Hay4YHOTO
CKpEIMBaHHE, WIIN ayTOPHUJIMHT. "Obnako MHPOBO33PCHHUS;
[eteposuc 7 ero [PHYKHBIL. 3HaHWA".

Hcrnonb3oBaHKue TeTepo3nca B CEIEKIUU. buosorus.

OtnanéuHas THOPUIN3ALHS. 10 xmacc

[Ipeononenue Oecruionus MeEXBUIOBBIX

ruOpuoB.  JIOCTHIXKEHHMsST  CEJIEKLIUU

pacTeHMH U  KMBOTHBIX. <«3eséHas - OCO3HaHHE CBOEH

peBomonus». CoxpaHeHHE W HM3YyYEHHE
TEHETUUYECKUX PECYPCOB  KYJIBTYPHBIX

ponn Kak
rpaxkJaH1Ha u
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pacTeHU W UX JOUKUX POAMYEH A
CO3JaHMSI HOBBIX COPTOB M THUOPHUIIOB
CEJIbCKOX O3S UCTBEHHBIX KYJBTYD.
U3yyenue, coxpamenue u ynpasneuue
2eHemuyecKuMu pecypcamu
CeNbCKOXO3ANUCMBEHHBIX U NPOMbBICIOBbIX
HCUBOMHBIX 6  Yelax  YAyuuleHUs
cyuwjecmsyrowux U  Co30aHusi  HOBbIX
nopoo, TUHUL U KPOCCO8, 8 MOM HUCTe C
NpUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHBIX UCCIe008aAHUL, NepedosblX uoell
u NnepCcneKmueHbIX MexHON02UlL.
IIpakTnyeckas padora «lIpuBuBKa
pacTeHUIN».

noTpeOuTENs B
YCIOBHUSX
B3aMMOCBS3U
MIPUPOIHOM,
TEXHOJIOTHYECKOM
U COLIMAIbHON
cpen;

Tema 16 «buorexHoJiorns )/
CHHTEeTHYecKass OHO0JIOrus»

99 | buorexHoJOTUsl Kak Hayka W OTpacib - OCO3HaHHE CBOEH
npou3BojicTBa OOBEKTHI, HCIOJIb3YEMbIC https://m.edsoo | ponu Kak
B OHMOTEXHOJIOTMH, — KJIETOYHBIE U .fu rpa)xJ1aHuHa u
TKaHEBbIE KYJIbTYPhl, MHUKPOOPTAHU3MBI, noTpeduTens B
UX  XapakTepucTtuka. TpaguimoHHas YCIOBUSAX
OMOTEXHOJIOTHSL: XJie0oIeyeHue, B3aMMOCBSI3H
MOJTyYeHUE KUCIOMOJIOYHBIX MPOAYKTOB, IPUPOJIHOM,
BHHOJIEIINE. MuxkpoOuosornyeckuit TE€XHOJIOTHYECKON
cuHTe3. OOBEKTHl MHKPOOHOIOTHYECKIX U COLIMaIbHOU
texnosoruii.  I[IpousBoacTBo  Oeika, DNEKTPOHHBIA | Cpex;
AMUHOKHCIIOT u BUTaMHUHOB. o0Opa3oBaTesibH
JlaGopatopnass ~ pabora  «M3yueHue BIN
00BEKTOB OMOTEXHOIOTHUH. pecypc
IIpakTnyeckas pabdora «llomydenue "JloManiHue
MOJIOYHOKHUCIBIX TIPOJTYKTOB. 3aaHusl.

100 | OcHOBHBIE HamNpaBIEHUS CHHTETUYECKON Cpennee - MOHMMAaHHUE POJIHU
ononorun Co3gaHue TEXHOIOTHH U o01tee Oonosoruu B
MHCTPYMCHTOB LICJICHAIIPaBJICHHOI'O oOpa3oBanue. | GOpMUPOBAHUU
M3MEHEHUSI U KOHCTPYUPOBAHUS TEHOMOB Buonorus", 3CTETHUECKOil
C LEJbI0 MOJYYEHUsS] OpPraHU3MOB M MX 10 — 11 kiace. | KyIbTypl
KOMIIOHEHTOB, coJIeprKaInx HE JHYHOCTIL
BCTPEYAIOLINECS B pupoie
OouocuHTeTnueckue mnytu. Kietounas
WHXKEHEpHs. MeTOIbI KYJIBTYPHI KJIIETOK U
TKaHEW  pacTeHUd U KUBOTHBIX.

Kpuobanku. Comaruueckast

rUOpuAN3aIHs u COMaTUYeCKUil

IMOpHUOTEHE3. Hcnonb3oBanue - OBJIAZCTh
rariouJIoB B CEJEKUUHM  PACTEHUH. CUCTEMOM
Ilonyuenue MOHOKIOHANLHBIX aHMUMEI. YHHUBEPCATbHBIX
Hcnonvszoeanue  MOHOKIOHANbHBIX U KOMMYHHKATHBHBIX
NOMUKTIOHANbHBIX AHMUMe NefcTBHi, KoTopas
8 MeouyuHe. HckyccTBeHHOE oGeceunBaer
OTIIONOTBOPEHHE. PexoncTpykums c(OpPMHPOBAHHOCT
SUIIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX. b COLMATbHBIX
MeTon TpaHCIUIaHTALMU AJEp KIETOK.

Texnonoeuu 0300p06IeHUs, HABLIKOB "
KVIbMUBUPOBAHUSL U MUKPOKIOHANbHO20 IMOTHOHAIIEHOTO
DASMHOMNCEHUSL  CeNbCKOXO3AUCTBEHHbIX MHTCJIICKTa
KyAbmyp. o0yJaromuxcs
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101

HNTorosasi KOHTpoJIbHasI padoTa

102

XpOMOCOMHAss M TEHHAas WHXEHEPHUs. 1

UckyccTBeHHBIN

KOHCTPYUPOBaHUE
JIHK. Co3nanue
OPraHHU3MOB. Hoctrxenus

CHHTEC3 T'€Ha

po0JIeMbl TeHHOW WHKEHEPUU.

u
PEKOMOMHAHTHBIX

TPAHCTEHHBIX
u
NEPCIEeKTUBbl XPOMOCOMHOM M T'E€HHOU
WHXXEHEPUH. DKOJIOTMUECKHUE U 3TUYECKUE

TemaTu4eckoe NUIaHNPOBaHUE NPOrpaMmbl o Onosornu Ajs 11 kaacca (102 yacos )

MHKPOSBOJIIOLWA U MAKPO3BOJIFOI M.

No HaumenoBanus pasiesoB u TeMm Koin- | Dnexrponnbie JleaTenbHOCTh
n/n IIPOrpaMMbl BO | (mudpoBsIe) YUUTENS C yUETOM
yacoB | oOpa3oBaTeIbH IPOrPaMMBI
bI€ PECYPCHI BOCTIUTAHMSI
Tema 1 «3apoxkneHue u pa3BuUTHE 4 - (hopmupoBanue
IBOJIIOHHOHHBIX MNPEICTABJIEHUN B https://m.edso0 | eHHOCTHOTO
onosiorum» Iu OTHONICHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
UCTOPUYECKOMY U
1 | OBomonmonHas teopusi Y. JlapBuHa. 1 HAYIHOMY HaCJeIHIO,
Ilpeanocsutkn BOSHUKHOBCHHS DJNEeKTPOHHBIA | MOHUMAaHUS 3HAYCHHS
napuHusMa. OKusHb M Hay4qHad 00pa3oBaresbH | HAYKH OMOJIOTUM B
JesarenbHocTh Y. JlapBuHAa. —_— JKW3HH COBPEMEHHOTO
2 I[BI/I)KYIHI/IG CHJIBI 3BOJJIOIIMH BHUJOB I10 1 pecypce 06IJ_ICCTB3.,
Y. apBuny (BBICOKass HHTCHCHBHOCTbH " Jlomamraue CITOCOOHOCTH BIIaJICTh
pPa3sMHOXKEHHUs OpPTraHU3MOB, 3a/1aHus. JIOCTOBEPHOI
HaCJIEICTBEHHAs M3MEHYHBOCTb, Cpennee HH(pOpMALIHEH 0
6opnba obee HepeioBbIX
3a CYIIECTBOBAHUE) oOpa3zoBaHHE. | TOCTHIKCHUSX U
3 | dBuKymiue cuibl SBONIONMHE BUAOB 1O | 1 bronorus®, OTKPBITHSAX MHPOBOH
Y. Jlapsuny  (ecTecTBeHHBI W 10— 11 xmacc. | ¥ OTEUECTBEHHOM
UCKYCCTBEHHEIH 0TOOD). ouonoruu,
4 | ®opmupoBaHue cuHTeTHueckoi| 1 3aMHTCPCCOBAHHOCTH
B HAYYHBIX 3HAHUIX
teopun  HBomtoru.  OdopmieHue .
. 00 ycTpoicTBe MHUpa 1
CHUHTETUYECKOM TEOpUu  SBOJIIOLUHU obwecTEa.
(CT2). Hetitpanpaas TEeOpHst
SBOJIIOLIUU. Cospemennas TpeHaxep
SBOJIIOIIMOHHAs  OuoJorusi. 3HavyeHue "O6IIaKo
ABOJIIOLIMOHHOMN TEOpUH B 3HaHui".
(GbOpMUPOBAHUN €CTECTBEHHO-HAYYHOMN buosnorus. 11
KapTHUHBI MUDA. Knacc.
KonTpoasnas padora Ne 1 o teme
«3apoxaeHue u pa3BUTHE
OBOJIIOIIMOHHBIX ~ TPEJCTABICHUNA B
OMOTIOTUIY
Tema 2 «MukpodBoawouusa u eé 14+1
pe3yabTaTh»
6 | OTambl H3BOJIOIMOHHOIO Ipoliecca: 1
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[Homynsus KaK JJIEeMEHTapHAas
enuHUIa dBoonUH. COBpPEMEHHBIC
METOABI OLICHKHU T'CHCTHUYCCKOI'O
pazHooOpasust " CTPYKTYPBI
nonynsiuii. M3menenune renogoHna
HONYJSIIMK ~ KaK  dJIEeMEHTapHOe
HBOJIIOIIMOHHOE SIBJICHHUE.

3aKOH T€HETUYECKOTO paBHOBecHs JIK.
Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BbIsBICHHE NW3MEHYUBOCTH Y
0co0€ei OHOr0 BUJA»

OnemeHTapHbie (HaKTOPHI (IBIKYIUE
CHJIBI)  SBOJIONMH. MyTallMOHHBIN
npotiecc. KomOunaruBHas
U3MEHYUBOCTb.

10

Hpeiid I€HOB — ClIy4alHbIE
HEHaNpaBlieHHbIE H3MEHEHHUS 4YacTOT
aieneil B momymsamusx.  OQQexT
ocHoBatenst. DQdekT OyThUIOUHOTO
ropisimka. CHHKEHHE TeHETUYECKOTO
pa3zHoo0pa3usi: IPUYUHBI U CIEJICTBUS.
[Tposinenue 3¢ dexra nperida reHos B
OONBIIMX W MajblX MOMYJALHSIX.
Murpanuu. M3onsduus DOMysSLUn:
reorpaduueckast (MpOCTpaHCTBEHHA),
Ouosiornyueckas (pernpoayKTuBHas).

11

Oppexm OGymvinounoco 20pavIUIKA.
Cruoicenue 2eHemu4ecKo2o
PAazHo0Opa3UA. NPUYUHBL U CIeOCMBUSL.
IIposenenue s3¢pgpexma opetigha cenos 6
OonbuuUx U MAanblX — NONYAAYUSX.
Murpanuu. M3omsanus  DOMymisSuin:
reorpaguueckas (IpocTpaHCTBEHHas),
Ouosiornyeckas (pernpoayKTUuBHas).

12

EctectBenHbIi oTOop —
HANpaBIAOMUN  (AKTOp 3BOJIOLHUU.
@opMbl  €CTECTBEHHOro  0TOOpa:
JIBUKYIIIHM, CTaOMIIN3UPYIOMINH,
pas3pbIBalOIUi (TU3PYITHUBHBIMN).

13

[TonmoBoii oTO6Op. Bo3HHMKHOBEeHWE U
OBOJIIOLIUS  COLMATBHOTO TOBEICHUS
JKUBOTHBIX.

14

[Tprucnoco0IeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPO3BOIIOIUH.
Bo3HukHOBeHHE TMPHUCIIOCOOICHUNA Y
opranu3moB. JlaGopaTopHas pabora
«[IpucrnocobneHust OpraHu3MoB U HX
OTHOCHUTEJIbHAs 1IeJ1IeCO00Pa3HOCThY.

15

Apomopdo3sl W HUAUMOATANTAIIHH.
[Tpumepsr MIPUCTIOCOOTICHU y
OpPTaHU3MOB: Mopdonoruueckue,
dbusznomornuecknue, OUOXMMHUYECKHUE,
MMOBEACHYECKUE. OTHOCUTEIIHHOCTD
MIPUCTIOCOOTICHHOCTH OpPraHU3MOB.

https://m.edsoo
.ru

ONEeKTPOHHBIN
o0OpazoBaTelbH
BIN

pecypc
"Jlomarnue
3aaHusl.
Cpennee
oO1ree
obOpasoBaHue.
buonornsa",
10 - 11 xacc.

Pecypc "a
claMm

EI'D. Cpennee
ob1iee
obpazoBaHme.
Y4eOHbIi
MOMYJTh

M0 PEIICHUIO
TPYIHBIX
3aJaHuN

- TOHUMAaHHUC POJIH
OMOJIOTHYECKOU HAYKH

B (dhopmMupoBaHUU
HAay4HOTO
MHUPOBO33PEHUS;

- UHTEpEeC K
PaKTUYECKOMY

U3y4deHuto npodeccuii
U Tpyla pa3IdndHOro
pola, B TOM YHUCIIe Ha
OCHOBE IPUMCHCHHUS
U3y4aeMoro

IPEIMETHOTO 3HAHHSI,

- OCO3HAHHE
MOCJIEACTBHI u
HETPUSTHE BPEIHBIX
PUBBIYCK
(ynorpebnenue
QJIKOTOJIS,
HapKOTHUKOB, KypeHHE)
U UHBIX (QopM Bpeda
st (pusMdeckoro u
MICUXHYECKOTO
3/10pPOBbBS;

- BOCIPUHUMATH |
dopmynupoBaTh
CY)XIICHUS, BBIPAKAThH
SMOIIMHM B TIpolecce
BBITIOJTHCHUSI
HPaKTHYECKUX u
1abopaTOPHBIX padoT;
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JlaGoparopnast pabota «M3ydeHue 1o yueOHOMY | - BO3MOXHOCTEH BCex
apoMop}030B M HAMOAJANTAIUN Yy npeaMeTy Y4aCTHUKOB
PaCTEHUI U KUBOTHBIX» "buomoruga". B3aMMOJICUCTBUS),
16 | Bup, ero kputepuu U CTpyKTypa. 10 - 11 | pacnpenenaTs 3anauu
17 | JlaboparopHass pabora «CpaBHEHHUE Knaccer’, MEXIY “neHaMun
BUIOB 110  MOP(DOIOrHIECKOMY AO KOMAH/BL,
KPHTEPHIO» 'I'/ISIIaTeJILCTBO y4acTBOBaTh B
18 | BumooOpa3oBanune Kak  pe3yabTar ?pOCBemeHH TPYNNOBEIX  (opMax
MUKPO3BOIIOIIH. W3omsmus — © pagots! (obeysenus,
KITFOYEBOW (PaKTop BUI000pa30BaHUSI. obmeH MHCHIIMHY,
[Tyt 1 crocoObl BHI000pa30BaHMS: MOSTOBBIC IITYPMBI 1
ajonarpuieckoe  (reorpadudeckoe), HHBIE),;
CUMITAaTPUYECKOE  (IKOJIOTHYECKOE),
«MTHOBEHHOE»  (MOJIUILIOUIU3AITHS,
ruopuIU3aIus). JImuTenbHOCTh
IBOJFOIIIOHHBIX MIPOIIECCOB.
MexaHu3mbl (hopMupoBaHus
OHMOJOrN4YECKOro pa3HO0Opasusl.
19 | Pomp 53BOJIOUMOHHON OWOJIOTMHA B
pa3paboTke Hay4HBIX METO/IOB
COXpaHEeHUs OropazHO0Opa3usi.
MukposBOIIOLMS W KOBOJIKOLIHS
Mapa3suToB U UX X035i€B. MeXaHU3MbI
GOpMUPOBAHUS  YCTOWYMBOCTH K
AHTUOMOTHKAM M CIOCOOBI OOpBOBI ¢
HE.
20 | KonTpoabHas pagora Ne 2 no teme
«MUKpO3BOIIONMA B €€ PE3YIIHTAThI»
Tema 3 «Makpo3Boaonusa u eé
pe3yJabTaTh»
21 | Metoabl HW3yYeHHS MAKPOIBOJIOIHH.
ITameoHTOTOrMYUECKTIE METOJIBI
u3zyueHuss sBomouuu. [lepexoaHbie https://m.edsoo
GopMBl U (HIOr€HETUYECKHUE PSIIbI u - IPUMEHSITH
OpraHM3MOB. pa3IMYHBIE  METOIbI,
22 | buoreorpaduueckue METOIBI HHCTPYMEHTHI -
u3ydeHus odBomornun. CpaBHeHUE 3APOCH MPH TIOUCKE
bnopsl U (ayHsl MaTepUKOB U o160pe
OCTPOBOB. buoreorpaduyeckue .
OMOJOTUYECKOU
obOmactu 3emid. Buanl-oHIEMHKH H
PEITHKTSL, }"peHancep UHpOpMaLIUU WIH
23 | DMOpUONIOTHYECKHE U CPaBHHUTEIBHO- O6na£<'(‘) FAHHBX m
MOP(OJIOTHUECKUE METOABI HU3YUCHHSI SHAHAM . MCTOYHHUKOB C yHCTOM
HBONIOLIMU. | eHETHUECKUE MEXAaHU3MBbI bronorus. 11| npennoxennoit
SBOJIOIUN OHTOI€HE3a U MOSIBJICHUA Knace. yueOHoi
3BOJIFOIIMOHHBIX HOBIIECTB. OmosoruyecKom
I'omosiornuneie Hu aHaJIOTUYHBIC 3aJ1avu,
opraHbl. PyauMeHTapHBIE OpraHbl M
ATaBU3MBEI.
24 | MonexynspHO-TeHeTHIECKHE, - BBINOJHATH  CBOIO

OMOXMMHYECKHE M MaTeMaTU4YecKue
METOAbI HU3YyUCHUMA OBOJIFOIIUH.
I'omosiornynbie reHbl. COBpEMEHHBIE

4acTh paboTHI,
JOCTUTaTh
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METO/IbI MOCTPOCHHS Ka4eCTBEHHOT O
(bHITOreHeTHYECKIX JICPEBBEB. pe3yabpTara mo CBoeMy
XpOMOCOMHBIe MyTalluud U 3BOJIFOIHA HaIpPaBICHUIO u
TCHOMOB. KOOPJAMHHUPOBATH CBOU

25 | O6uue 3aKOHOMEpPHOCTH (IpaBHIIa) 1 NEHCTBASL ¢ ApYrMMHU
HBOJIIOIUH. Ipunyun cMenbl YTCHAMY KOMAHIIBL
dyuxyu. HeoOpatumocth
HBOJIIOIMU. AJJaNTUBHAS pagualus.

HepaBHOMEpHOCTH TEMITOB
ABOJIIOIUH.

26 | KourpoubHasi pa6ora Ne 3 1o teme 1
«MaxkpodBOJIIOIHS U €€ pe3yabTaThl»

Tema «IIpoucxo:kaenue u pa3BuTHE 15
JKU3HU Ha 3eMuie»

27 | Hay4Hble THIIOTE3bI HPOHMCXOMKICHUS 1
Ku3HH Ha 3emsie. AOuoreHes u
MaHCIICPMUSI. Jlonay4Hblie
IPEJCTABICHUS O 3aPOXKICHUU JKUIHH https://m.edsoo | . CAMOCTOSTENLHO
(KpealmoHu3M). ['unoresa fu BHIOUPATD CII0co6
MOCTOSHHOTO CaMO3aPOK/ICHUS KH3HH pertenus yueGHoi
u e€ onpoBepikeHue onbitamu O. Peny, P ——

JI.  Cnamnmanmanu, JI.  Ilactepa.
[Tpoucxoxnaenue KU3HH u 3ajain - (cpasHHBATH
4CTPOGHONOTHS. HECKOJIBKO BapHAHTOB

28 | OcHOBHBIE OTambl HeopraHudeckoit | 1 DnekTponnsii | PEHICHHA, BBIOMPATH
BOITIOIHH. TnanerapHas obpasoparenph | Hanbonee
(reoIoruyecKas) SBOJIOIIHSL. BIi MOAXOAATIIH ¢

29 | Xummueckas dBomtonus. AOuoreHnsni | 1 pecypc ydeToM
CHUHTE3 OpTraHWYEeCKUX BEUIECTB W3 "Jlomamnue CaMOCTOATEIIBHO
Heoprannyeckux. Oneit C. Muinepa u 3a/laHus. BBIJICJIEHHBIX
I'. FOpu. O6pa3oBaHue MOIUMEPOB H3 Cpennee KPUTEPHUEB);
MoHOMepoB. KoanepBaTHas runoresa oOee
AWM. OnapuHa, runore3a nNepBUYHOTO obpasoBaHme.
oymbona Jx. XoneitHa, reHeTuuecKast Buonorust",
runote3a I'. Mémnepa. Pu6o3umsr (T. 10 — 11 xuacce
Yex) u runoreza «vupa PHK» V.

I'mnbepra. ®opMupoBaHue MEMOpaH U

BO3HHUKHOBEHHE MPOTOKJIETKH.

Buptyansnas naGopatopHas pabora

«MogenupoBaHue ONMbBITOB Muuiepa—

IOpu 1o wu3yyeHHo aOUMOT€HHOTO .
CHUHTE3a OPraHUYECKUX COCIMHEHHI B Pecypc "§[ | - OCO3HAHHBI BHIOOD
IIEPBUYHOM aTMochepe» caam u flocTpocHue

30 |Hcropus 3emnmm u meromel eé | 1 EID. Cpennee | MHAMBUIYTbHOR
u3y4eHus. Mickomaemple opraHndeckue obuiee TpacKTOpHun
ocTtaTku. ['eoXpoHo0THs U €€ METOBI. obpazoBaHue. | 0Opa3oBaHUsL u
OtHOCuTENbHAS u abcomroTHas YueOHbIi JKA3HECHHBIX IIJIAHOB C
re0XpOHOJIOTH. ['€0XpOHOIOrnYecKast MOZYyJIb Y4ETOM JIMYHBIX U
[IKajga: 30HbBI, 3Pbl, MEPUOABI, SMOXH. 11O PCIICHUIO 00IIeCTBEHHBIX
JlaGopaTtopHnas pabota TPYHHHUX UHTEPECOB u
«3yueHne M ONMMCaHHWE HCKOMAEMBIX 3alaHiHn noTpeGHOCTe};
OCTaTKOB APEBHUX OPTaHU3MOB» 1o y4eOHOMY

31 | HayanpHble dTanbl opranuueckou | 1 HPEAMETY

"buonorusa".

sBomonuu. IlosBienue u 9BOJIFOIIHA
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IIEPBBIX KJIETOK. OBouronus 10 - 11 | - BHOCUTB KOPPEKTHUBBI
MeTabonn3Ma. Bo3uuknosenue KJaccel'", B JEATEILHOCTL Ha
nepBeiX 3kocucteM. COBpEMEHHbIE AO OCHOBE HOBBIX
MUKpOOHBIE OHMOIIEHKH Kak aHajor 'I'/IS,I[aTeJ'IBCTBO 0BCTOSITENBCT,
NepBbIX Ha  3emMJie  COOOIIECTB. IIpOCBEINEHY | ysveHnBIIMXCS
n
CTpOMaTOIUTHI. I_II_E)OKapI/IOTBI u e cHTYauuii,
KapHOTHI. UCXOXKJICHU
JYKapHo POHCXOMIICHUAC YCTaHOBJIEHHBIX
3YKapuoT (cumbuoreHnes). Tpenaxep
" OIMOOK, BO3HUKIIUX
OBOJIIOLIUOHHOE IIPOUCXOKICHUE O6naxo ..
o TPYAHOCTEH,;
BHUPYCOB. 3HaHUHR".
32 | [IpoucxoxxaeHne  MHOTOKJIETOYHBIX buonorus. 11
OpraHU3MOB. Bo3nukHOBeHME Kiace.
OCHOBHBIX TPYII MHOTOKJIETOYHBIX
33 | OcHOBHBIE 3TAIBl YBOJIOLMH BBICIIAX OTHOLICHHE K CBOCMY
pactenuii. OcHOBHBIE apoMOP(O3bI 310pOBBIO u
pacteHuil. Beixoa pacteHuii Ha cyury. yCTaHOBKa Ha
[TosiBneHue CIOPOBBIX PACTEHUN U 3710pOBbIN obpas
3aBoeBaHne uMH cymH. CeMeHHbIE KU3HU (3mopoBoe
pacTeHu. Hponcxo;xaeHHe MMUTaHUE, COOJII0IEHNIE
[[BETKOBBIX PaCTCHUH. FHTHEHHYECKIX
HpaKTI/I‘leCRflﬂ padora ((I/IBYT-ICHI/IS! mpaBMi M HOPM,
OCOOCHHOCTEl  CTpOEHHUsI pacTeHUil COATAHCHPOBAHHBII]
HBIX OT B» "
pa3 O1ACI0 PeKUM  3aHATUA U
34 | OcHOBHBIE 3Tarbl SBOJIIOINHT
OTIbIXa, perysspHas
KUBOTHOI'O Mupa. OcHoBHbIE
¢duznueckas
apoMopdo3bl KUBOTHBIX. BeHackas
o AKTUBHOCTH).
dayna. KemOpuiickuii  B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX TUIIOB.
35 | [lepBbie XOpIOBBIE KHUBOTHBIC. JKH3HB
B BOJE. OBOJIOLHA I03BOHOYHBIX.
IIpoucxoxnenue amuomit u
penTUINiA. IIpoucxoxnenue
MJIEKOMUTAOMUX W Ttull. [IpuHimn
KIro4eBoro apomopgdosza. OcBoeHue
0€CI03BOHOYHBIMU M TO3BOHOYHBIMHU
YKUBOTHBIMU CYIIIH.
IIpakTuyeckas padora «3yueHue
0COOCHHOCTEM CTpOECHUS
MTO3BOHOYHBIX YKHBOTHBIX)
36 | Pa3Burue xu3HM Ha 3eMiie 1O dpaM U
[IepUOaM: apxeu, MIPOTEPO30H, OJIEKTPOHHBIN | - OIICHHUBATh Ha
ajIe030i, Me30301, KaiiHo30ii. Oomas o0Opa3oBaTenbH HNPUMEHHMOCTb U
XapaKTepUCTHKA KJIUMaTa " BIi JOCTOBEPHOCTD
re0JOrM4YEeCKUX IIPOLIECCOB. ecypc
[TosBnenne m pacuBeT Xxa I;Kfe HBIX PJloylvll)amHI/Ie rpopMaLIIio,
SE) H6 paKxTep NONY4eHHYI0 B XOJe
TaHU3MOB. YT a30BaHUE: er a .
op 3MO co0pasoBaHue:  ero 3a/laHus HaBONeHs "
YCIIOBUS U BIMSIHHE Ha ra30BbIN COCTaB Cpennee
JKCIIEPUMEHTA;
aTMOCQephl. obee
37 | Maccosie BBIMUPAHUSA - oOpa3oBaHHe.
DKOJIOTUYECKHE KPU3UCHI IPOILIOTO. buonorus",

[IpyuuHBl M CIEOCTBUS MAacCCOBBIX
BBIMUPaHUM.

10 — 11 ximacc

- COOJIIOICHUE TIPABHII
0e30IMacHOCTH, B TOM
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38 | CoBpeMeHHBI sKosornueckuit | 1 yuCIe HaBBIKOB
Kpu3Hc, ero ocobenHoctu. [Ipobrmema 06e30macHOTO
coxpaHeHuss OuopasHOOOpa3usi Ha MOBEJCHUS B
3emire. https://videour | unrepuer-cpene.

39 | CoBpemeHnHas cuctemMa opranuveckoro | 1 oki.net/
mupa. [lpuHmmner kmaccupukanuu
OpPIraHU3MOB.

40 | OcHoBHBIE cucTemarudeckue rpymmsl | 1
OpPIraHU3MOB.

41 | KonuTpoabHas padora Ne 4 mo teme | 1
«[IpoucxoxaeHre U pa3BUTHE KU3HU
Ha 3emie»

Tema 5 «IIpouncxo:xxkaenue yejaoBeka | 10+1
— aHTPONOreHe3»

42 | AuTpomonoruss — Hayka o yenoBeke | 1
Pazmensl W 3amaum  aHTPOIIOJIOTHH. https://m.edsoo | - TOTOBHOCTBH K
MeTo/1bl aHTPONOJIOTHH. .ru YYACTHIO B

43 | CranoBnenue  mpeiacraBienuii o | 1 IPAKTHYECKOI
IIPOHCXOXKICHHH YeoBeKa. Pecypc "A | restenproCTH
Pennrnosueie BO33pEHMUS. caam KOOI MYECKOI
CoBpeMEHHBIE HAYYHBIE TEOPHHU. EI'D. Cpennee HATPABICHHOCTH;

44 | Mecto  uenmoBeka B cucreme | 1 oOee i CAMOCTOSTENLHO
OpraHN4YeCcKoOro Mupa. 06pa30B%HH€- (hopMyTHPOBATH
CXO/ICTBO dYEJIOBEKa C >KWBOTHBIMHU. VYueOHblit
Cucrtemaruueckoe HOJIOKEHUE MOZYJIb 000OIICHH 1 BHIBOILI
yenoBeka. CBUAETENBCTBA CXOJICTBA IO pCUICHUIO 1o . pesylbTatam
4eJoBeKa C KUBOTHBIMU: TPYAHBIX TPOBCACHHOTO
CpPaBHUTETBHO-MOP()OJIOTHUYECKHE, 3aIaHuUi HabozeHus,
IMOPHOIOTUYECKHE, ¢uznonoro- 1o yueOHOMY | IKCIICpHMEHTA,
OMOXUMHUYECKHE, MOBEJICHYECKHE. NpeaAMETY BJIAJICTh
Otmnuumst YenoBeKa OT IKUBOTHBIX. "buonorus". MHCTPYMEHTAMH
[IpsMOX 0k IeHUE " KOMILIEKC 10 - 11 | onenkwm
CBS3aHHBIX C HMM  IIPU3HAKOB. KI1acchl", JIOCTOBEPHOCTH
PazBuTHe roaoBHOro Mo3ra u BTOpOI\/JI AO IIOJIy4€HHBIX BBIBOJIOB
CUTHAJIbHOM cucTemsbl. JlabopaTtopHas W3narenscTBO -
pabora  «M3yuenue OCO6§HH01(33TGI71 "[IpocBereHu W 00o0mermit;
CTPOEHUS cKelera YeIoBEKa, e".

CBSI3aHHBIX C IPSIMOXOXKJICHAEM)

45 | [Ismxymue CHJIBI (paxtoper) | 1
aHTpOIIOTeHe3a: Onosoruveckue,
COILIMAJTbHBIE.

46 | CooTHolIeHHE  OWOJIOTHUECKUX U 1
COLIMAIIBHBIX ¢bakxTopoB B - NPOBOAMTH  TIO
AHTPOTIOTCHEC3C. CaMOCTOSATEIBHO

47 | OCHOBHBIE CTagWM AHTPOIOIE€HE3A. 1 Tpenaxep COCTABICHHOMY TAHY
e oo™ | |00 | waGmonene
o0Imye TpeaKd UeIOBEKOOOpPa3HBIX E};iljjlgﬂ.m 11 HECTOKHBIM
00e3bsiH U JIofeiH. ABCTPAIOMUTEKH — Knace. Ouosornyeckuii
JIBYHOrME Tmpenaku Jmwojaci. Yenoek SKCIICPUMCHT,
YMEIBbIH, MEPBLIC U3rOTOBJICHUS HEOOTIBIIIOE
opyauii TpyZa. Yenosek HCCIIENOBAHUE o
NPSAMOXOJSAIIMA W TEPBBIA  BBIXOJ YCTaHOBJIEHHIO

JroJIei 3a npeaensl AQpukn.
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48 | Yenosek reiiaenpOeprekuii — oOmmii ocobeHHocTeH
MPEIOK HEaHIepPTaIbCKOTrO YeJIOBeKa 1 OHOJIOrMYECKOro
YCJIOBCKA PasyMHOTO. Yenosek 00BeKTa (Hpouecca)
HEAHJEPTAIbCKUM Kak BUJ JOJEH M3YYCHHS, PHIUHHO-
XOJIOJHOTO KJIIMATa. Yenosek CIIeICTBEHHBIX CBA3eH
pa3yMHbIH ~ COBPEMEHHOIO  THIIA, - 3ABHCHMOCTE
JICHUCOBCKUII ~ 4YEJIOBEK, OCBOEHHUE S ———
KOHTHHEHTOB 3a mpeneiramMu AQpuku.

00BEKTOB MEXIY
ITaneoreHeTuka U NaJjeoOreHOMUKA. .
co00ii;
49 | DBodIOLKSA COBPEMEHHOIO YEJIOBEKA.
o - HaXOJUTh CXOJHBIC
EctecTBeHHBIII 0TOOp B MOMYISIUIX
. apryMEHTBI
yelioBeka. MyTallMOHHBIN mpolecc u
(moaTBepkaaromue
HOJTUMOP(PH3M. [TomynsioHHBIC
. WIM OINPOBEpraromme
BOJIHBI, JIpeii) TEeHOB, MHUTpalus U
OJIHY M Ty JX€ HJCI0,
«3(hdexT ocHOBaTENA» B MOMYJSIUIX
BEPCHIO) B PA3IIUUHBIX
COBPEMEHHOT0 YeJIOBEeKa.
UH(POPMAIMOHHBIX
50 | Yenoseueckue pacel. [TonsTre o pace.
HUCTOYHUKAX.
bonpmme pachl: €BpOIIEOUIHAS
N - TIOHUMaHHE€ POJH
(eBpasmiickasi), aBcTpallo-HETpOUHAS 5 .
MOJIOTUYECKOM HAyKu
(axBaTopHasibHAs), MOHTOJIOUTHAS YK
(a3marcko-aMepukaHckas). Bpems u B (opmuposarmn
IyTM  pACCENEHHs  YelIOBEeKa 110 Hay1HOro
IUIAHETE. MUPOBO33PEHUS;

51 | ExuncTBO YenoBeueckux pac. Hayunas

HECOCTOSITENILHOCTh pacus3ma.

[TpucniocoONeHHOCTh  uelnoBEeKa K

pa3HbIM  YCIIOBUSIM  OKpY’Karouei

cpenpl. BnusHue reorpaduueckoit

CpeIib u CpeIbl. Brnusuue - yCTaHOBKa  Ha
reorpauueckoil cpeasl u Apeida AKTUBHOE y4YacTHE B
Te€HOB Ha MOP(HOJIOTHIO U (PU3HOTIOTHIO peleHun

YyeJioBeKa. MeXTUCIUITHHAPHBIE MPAKTUYECKUX  3a]ad
METO/TBI B busnueckoit (B paMkax ceMbH,
(6uomoruyeckoin) AHTPOIIOJIOTHH. Opranuzanuu,
DOBOJIOIMOHHAS ~ AHTPOMNOJOTUS U ropoja, Kpasi)
NAJICOAHTPONOJIOTUS  YEJIOBEYECKUX TEXHOJIOTHYECKOH U
TIOITYJISILUAMN. buocouunansHbie COLMAIIBHOU
UCCJIEJIOBAaHMSI TPUPOJBI  YEJOBEKa. HaIpaBJICHHOCTH,
HccnenoBanue KOABOJIOIUU CIOCOOHOCTh
OMOJIOTUYECKOTO W COLMAIBHOTO B WHUIUAPOBATH,
yenoBeke. I[IpakTuueckas padora TUTAHUPOBATH u
«M3y4eHne IKOJOTHUECKUX alalTalnuit CaMOCTOSITENTEHO
YeIIOBEKa» BBIMIOJHATH ~ TaKOTO

52 | KoutpoubHas padora Ne 5 mo teme ponaa nesaTenbHOCTb.

«[IpoucxoxaeHue  4YeloBeka - —

AQHTPOIIOTEHE3)»

Tema 6 «Jkosorusi — Hayka o

B3aMMOOTHOIIEHUSIX OPraHU3MOB H

HAQ/IOPTaHU3MEHHBIX  CHCTEM € Tpenaxep - OTHOIIICHHE K
OKpY:KawIel cpenoii» "O6nako OMOJIOTHH KaK K

53 | BapokmeHue W Pa3BUTHE KOJIOTHU B 3HaHUR". BaXHOU
tpynax A. I'ymGonsara, K.®. Pynbe, buonorusa. 11 | cocraBnstomen

H.A. CesepuoBa, 2. T'ekkens, A.
Tencnu, B.H. Cykau€Ba. Pazgenst u

Knacc.

KYJIBTYPBI, TOPAOCTH
3a BKJIaJl POCCUUCKUX
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3a7aun 3K0JIOruH. CBSI3b HKOJOTHUU C
JIPYTMMH HayKaMHu.

U COBETCKUX YUEHBIX
B pPa3BUTHE MUPOBOH

54 | Metoxsl 3KOJIOTHH. IloneBrie | 1 OHOJIOTHYECKOI
HAOMIOJCHUS.  OKCIEPHUMEHTB B https://videour | maykw;
9KOJIOTHH: PUPOTHBIE u oki.net/
nabopaTtopHble. MopaenupoBanue B - OTHOIICHHE K
9KO0JIOTMU. MOHUTOPHHT OKpY Karolen OMOJIOTHH KaK K
Cpenbl: JOKaIbHBIM, PErMOHAIBHBIA U BaXHOU
rinobanpHeIA. JIaboparopHas paboTa COCTaBJISIFOLIEH
«M3yueHne MeTol0B 3KOJIOTMYECKUX KYJBTYpPbl, TOPAOCTh
VCCJIEIOBAHUI 3a BKJIAJ] POCCUMCKUX
55 | BHaueHHE HKOJOTMYECKUX 3HAHMU it | 1 Y COBETCKHX YUEHBIX
YeJioBeKa. DKkonornyeckoe B Pa3BUTHE MUPOBOM
MHPOBO33PEHHE KaK OCHOBA CBSI3€U OHOJIOTrHYeCcKOU
4eJI0BEUYeCTBA C MPUPOJION. HayKH,
dopmupoBanue HKOJIOTHYECKOM
KYJBTYpPbI U 9KOJIOTUYECKOM
IPaMOTHOCTH HACEJICHUSI.
Tema 7  «Opranmsmbel U cpega | 9+1
o0uTaAHUSD
56 | Dkonoruyeckue (hakTophI n| 1
3aKOHOMEPHOCTH WX  JCHCTBUSL. https://m.edsoo | - OTBETCTBEHHOE
Knaccugukanus HKOJIOTHUECKUX Iu OTHOIIIEHHE K CBOEMY
(daxTopoB: abuoTnyeckue, 3/I0POBBIO "
OouoTHueckue, AHTPOIOTCHHBIE. yCTaHOBKa HA
OO0mue 3aKOHOMEPHOCTH JACUCTBUS :'fpeHamep 3OPOBEI 06pa3
sKoJioruueckux (axropon. IlpaBumiio O6na£<0 — (3m0poBOE
munumyma (K. Hlopenrens, [O. 3HaHUM".
NUTaHue, COOMI0IeHNE
JInbux). TonepanTHOCTS. buonorus. 11 ’
OBpUOMOHTHBIE U  CTEHOOMOHTHBIE Kiace. PHTHCHITHECKHX
OpIaHU3MBI. fpasiit | HOPM,
57 | Abuotnyeckue ¢akropel. CBer kak | 1 C6aﬂaHCHp0BaHHEIH
sKoJIoTHuYecKuil  ¢akrop. JleiicTBue PCKHM  33HATHH H
pa3HBIX Y4aCTKOB COJTHEYHOTO CIIEKTPa Pecypc "q | OTHBIXa, peryJspHas
Ha  OpraHM3Mbl.  OKOJIOTHYECKUE caam du3nueckas
TPYNITBI PACTEHWH W IKUBOTHBIX TIO EID. CpeiHee | aKTHBHOCTB);
OTHOWIEHWIO K cBeTy. CurHaipHas o6mee
poJib CBETA. DoTOoNnEepUOAU3M. 0GpazoBare.
JlaGopatopnast pabGorta «BrIsiBIeHHE VO
NPUCTIOCOONEHU  OpraHU3MOB K
BJIMSIHUIO CBETA» MOZYJIE
58 | Temmeparypa Kak »SKomorHyeckmii | 1 TIO pELICHIIO | TIOHUMATh
dakrop. JleiicTBUE TeMIeparypbl Ha TpyAHBIX HAMEPEHMS  JPYTHX,
OpraHu3MBbl. [TolikuiiorepmMHble U 3alaHnu IPOSIBIISITH
TOMOHOTEpMHBIC OpPTaHHU3MBI. 1o y4ebHOMY YBAKHTEIBHOE
DOBpUTEPMHBIE W CTCHOTEPMHBIE peaMeTy
opranusMmel. JlaboparopHast paboTa "buonorus". OTHOTICHHC K
«BrIgBrIeHUE TpUCTIOCOOICHUT 10 - 11 | cobecennuky u B
OpTaHu3MOB K BIIUSAHUIO Kacchl", KOPPEKTHON popme
TEMIIEPaTyphbI» AO (opMynupoBaTh CBOU
59 | BraxHocTe  Kak  dKosormueckuit | 1 N3aTenbcTBO | BO3PAKEHHS;
(axrop. IlpucrnocobneHus pacTeHui K "[pocBelenn
NOJ/ICP)KaHUI0  BOJHOrO  OarnaHca. "
Knaccudukanmst pacTEeHUMNIIO

OTHOIIEHHIO K Bozie. IIpucnocobienus
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KHUBOTHBIX K HW3MEHCHHUIO BOIHOI'O
pexuma.  JlaGoparopHass ~ paborta
«AHaTOMHUYECKHE 0COOCHHOCTH
pacTeHHii U3 Pa3HbIX MECT OOUTAHUSD)

60

Cpenpl oOuTaHus OpraHNU3MOB:
BOJIHAS, HA3€MHO-BO3/1yIlIHAs,
HOYBEHHAs, ri1yOuHHas
[IOJIIIOYBEHHAS,
BHYTPUOpPraHU3MEHHas!. du3ukKo-
XMMHUYECKHE  OCOOEHHOCTH  Cpef
oOuTaHus OpraHU3MOB.
[TpucniocoOneHust  OpraHu3MoB K
KHU3HH B pa3sHbIX cpeaax.

61

buonornueckue putmbl. BHemnue u
BHyTpeHHUE putMbl. CyTouyHblE U
TOJIUYHbIE PUTMBL.
[Tprcnoco0NEeHHOCT OpPraHU3MOB K
CE30HHBIM  HM3MEHEHHUSM  YCIIOBUI
YKU3HU.

62

Kuznennole  (GOpMBI  OpPraHU3MOB.
[lonsitTue o0 KU3HEHHOW  (opme.
XKuznennole  (GopMBI  pacTeHUIl:
JIepeBbs, KYCTApHUKH, KYCTapHHUKH,
MHOTOJIETHUE  TpPaBbl, OJHOJETHHUE
TpPaBBHI. Kuznennrsie (dopmbI
KUBOTHBIX: THIPOOUOHTEI,
re0OHOHTHI, a3pOOHOHTHI.
OcobenHoctu cTpoeHHsT W oOpasza
KHU3HU.

63

buornueckue (bakTopsI. Bunst
OMOTHYECKUX B3aMMOJICVCTBUI:
KOHKYpPEHLUS, XUIIIHUYECTBO, CUMONO03
51 €ero (bopMBI. [Tapazutusm,
Koonepanus, MYTYyaJlu3M,
KOMMEHCAIIN3M (KBapTUPAHTCTBO,
HaxJICOHUYECTBO).

64

Herpoduueckue B3aWMO/JICHCTBHUS
(Tonmueckue, ¢dopuueckue,
dbabpuueckue). 3HavyeHne
OMOTUYECKUX B3aMMOJIECUCTBUHN IS
CyIIIECTBOBaHUSI OPraHU3MOB B CpeJie
obutanus. [IpuHIMI KOHKYPEHTHOTO
WCKJIFOYCHHS.

65

KontpoabHnasi padora Ne 6 mo remam
«9Kkomorus — HayKa 0
B3aUMOOTHOHICHUAX OPraHu3MoOB H
HagOpraHn3MCHHBIX CHUCTEM C
OKpyXarolien cpenoi», «OpraHu3mbl
U cpea OONTaHUs»

ONEeKTPOHHBIN
00pa3oBaTeIbH
BIN

pecypc
"Jlomaraue
3aaHusl.
Cpennee
oOmiee
obOpasoBaHue.
buonorusa",
10 - 11 xmace

- BHOCUTBH KOPPEKTUBBI
B JIeATEJIbHOCTh Ha
OCHOBE HOBBIX
00CTOSITCIILCTB,
M3MEHUBIIUXCS
CUTYaLH,
YCTaHOBJICHHBIX
OIMOOK, BO3HUKIIUX
TPYIHOCTEN;

- aKTUBHOE HENpUsATHE
JICHCTBHH,
HNPUHOCALINX Bpel
OKpY’KarollleH cpeze

Tema 8 «Ikogorngs BHIOB U
MOy ST

9+

66

DKOJIOTHYECKUE XapaKTePUCTUKHU
HOHy.HSII_II/II/I . HOHYHSILII/IH KaK
OHoOJIOTHYECKas] CUCTEMA.

67

Pousib HEOHOPOJIHOCTH Cpensbl,

https://m.edsoo

Iy
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bU3IIECKUX OapbepoB u
0COOEHHOCTEH OWOJOTMHM BHIOB B - TIOHMMaHHUE POJIU
q)OpMI/IpOBaHI/II/I HpOCTpaHCTBCHHOﬁ OHOJIOTUU B
CTPYKTYPBI LIOIYJIALINM. dbopMHUpOBaHUH
68 | OCHOBHBIC TIOKA3aTEIM IOMYJISIIHHN: 1 3CTETHUYECKOIL
YHCIEHHOCTh, TUIOTHOCTh, BO3pacTHAs IIEKTPOHHBINA | KYJIBTYPbI JTMYHOCTH; -
1 10JIoBas CTPYKTYpa, pOKIACMOCTD, 00pa3oBaresbH | OBIAJETh  CHCTEMO
MPUPOCT, TEMII POCTa, CMEPTHOCTH, oI VHHBEDCATHHBIX
MHUTPALHSL.
pecypce KOMMYHHKATHBHBIX
69 | Dxosornueckas cTpykrypa | 1 " . .
Jlomamane JNENUCTBUM,  KOTOpas
MO YJISITIHH.
3a/IaHHMS. oOecrieurBacT
70 | OueHka YHMCJICHHOCTH MOMYJIALUH. 1 C o
TisamuKka HomyAAHH - od é)ez[Hee c(hopMUPOBAHHOCTH
perynsanusa. buotnyeckuil moTeHIMan 06Hlee COLMATbHBIX HABBIKOB
MOy IATHH. MonenupoBanue 0 paSOBaI-'I'I/Ie. U SMOIMOHAILHOIO
JMHAMMKH TOIyJIsiun. KpuBbie pocTa buonorns", HHTCEIUIEKTA
yucleHHOCTH monynsuuu. Kpubie 10 - 11 knacc | oOyuarommxcs;
BBDKHUBaHUS. Perynsanus 4ucieHHOCTH
TOTTYJISIIINIA: pOJIb (hakTopoB,
3aBUCAIIMX M HE 3aBUCAIIUX OT
IJIOTHOCTH. Perenue 3aga4 no reme.
71 | Dkonoruueckue crpateruu BUaoB (r-u | 1
K-ctpaTerun).
72 | Dkosoruyeckas Huiia Buga. [loHstue 1
00 OSKOJOTrMYeCKOW HHUIIE BHA.
Mecrooburanue. MHuoromepHas
MOJIeJIb 3Kosorndeckoit Humu Jhx. U. Tpenaxep
XartunHcoHa. PazMepsl skoigorndeckoi "OBIaKo ) FOTOBHOCTE "
HUIIIN. ITorennuannpHas " o
3HaHUK". Y4acTHUIO B
peayM30BaHHAs HUINW. Pemenue 3amaq .
110 TeMe buomnorms. 11 MPAKTHYECKOU
- = Knacc. ATEIBHOCTH
73 | Bunx kak cucteMa momyisiuid. Apeanst | 1 ce ACHATCITRHOCTH
9KOJIOTHYECKOM
BHJIOB. BHIBI M HX KH3HCHHBIC
HapPaBIEHHOCTH.
CTpaTeruu. DKOJIOTHYECKHUE
SKBUBAJICHTHI.
74 | 3aKOHOMEPHOCTH  TOBEACHUS U 1
MHUTpalNi )KUBOTHBIX. broornyeckne
WHBa3U1 qyKEPOTHBIX BHU/IOB.
JlabGopaTopHas paborta
«[IpucnocobneHust cemMsiH pacTeHUI
K PacCeIIeHUIO»
75 | Kourpoabnas padora Ne 7 mo teme 1
«IKOJIOTHSI BUIOB M ITOTTYJISIIIHIN
Tema 9 «Jkogoruss coodmecTn. | 12+2
IKOJOTHYECKUE CUCTEMbI»
76 | CoobiectBa opranu3MoB. buorienoz u | 1
ero  crpykrypa. CBsizu  Mexay https://m.edso0 | - mnonumanme ponu
OpraHu3MamMu B OHOIIEHO3E. .ru GUOJIOTHH B
77 | DkocucreMa Kak OTKpbITas cucrema | 1 dhopMupoBaHHH
(A Jx. Tencnu). DyHKIHOHAIbHBIE 3CTETHYECKOL

OJIOKM OpraHW3MOB B OJKOCHCTEME:
MPOYILIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHH.
Tpodudeckue menu u CeTu.

KYJbTYpPbI INYHOCTH; -
OBJIaJl€Th  CHUCTEMOMN
YHUBEPCAIbHBIX
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78

AbGuoTnueckue OJOKH  3KOCHUCTEM.
[louBbl W wWABI B  HKOCHUCTEMAX.
KpyroBoport BeiecTs 1 IOTOK SHEPTUU
B 9KOCHCTEME.

79

OcHOBHbBIE TOKa3aTe€Id SKOCUCTEMBI.
buomacca u npoaykuus.

80

OKOJIOrMYecKre IUpaMUAbl  YHUCel,
O6uomaccel u 3Hepruu. Pemenue 3anaq
10 TEME.

81

H3MeHeHus: cOO0IIEeCTB — CYKIIECCHHU.
Jlunamuka SKOCUCTNEM.
Kamacmpoghuueckue  nepecmpotiixu.
Dnykmyayuu. Hanpasnenubie
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccuu. [lepBudHble 1 BTOPUUHBIE
CYKIIECCUU u HX MPUYHHBIL.
AHTpONIOTeHHBIE  BO3JACHCTBUS  Ha
cykneccnn. KimmmakcHoe coo0miecTBo.
buopasznoobpazue u MOJIHOTA
KpyroBOpoTa BEIIECTB — OCHOBa
YCTOWYMBOCTH COOOIIIECTB.

82

IIpupoaHbIE S3KOCUCTEMBI.

83

OKocucTeMsl 03€p U peK. IKOCUCTEMbI
MoOpel U OKEaHOB. DKOCUCTEMbI TYHJIP,
JIECOB, CTENeH, IYCThIHb.

84

AHTpPOIIOTE€HHBIE KOCHUCTEMBI.
Arposkocucrema. ArporneHos.
Paznuuus Mexay aHTPOIOr€HHBIMH U
IPUPOIHBIMH SKOCUCTEMAMH.

85

OKCcKypcust «QKCKypeus B
arposkocucteMy (Ha TIOJie WU B
TETTUYHOE XO3SMCTBO)»

86

YpbOoskocucTeMBI. OcHOBHBIE
KOMITOHEHTBI ypOOIKOCUCTEM.
I'oponckas  ¢mopa u  dayHa.
CuHaHTpoOInu3a1us TOpoACKON (ayHBbI.
buonornueckoe ©  X034MCTBEHHOE
3HaYECHHE arpo3KoCUCTEM u
ypOOIKOCHCTEM. 3aKOHOMEPHOCTH
dbopmupoBaHUs OCHOBHBIX
B3aMMOJICUCTBUN OpPraHu3MOB B
3KOCHUCTEMAX. Poms KacKaJHoTO
spdexta U BUIOB-IAUPHKATOPOB
(KJTIOUEBBIX BU/IOB) B
(GYHKIIMOHUPOBAHUH YKOCHCTEM.

87

[lepeHOC >HEPTHM U BEIIECTB MEXKIY
CMEKHBIMU 9KOCUCTEMAMH.
YceronunBocTh OpraHu3MOB,
HNOMYJISIIMA U 9KOCUCTEM B YCIOBUSAX
€CTECTBCHHBIX Y AHTPOIOTE€HHBIX
Bo3zelicTBuil. JlabopaTopHass pabota
«M3yyeHne pa3sHOOOpa3susi MENKHX
IIOYBEHHBIX WICHUCTOHOTHUX B Pa3HBIX

DJIEKTPOHHBIN
o0Opa3oBaTeNbH
bIN

pecype
"Jlomarnue
3a/1aHusl.
Cpenuee
oOmiee
obOpazoBaHmUe.
buonorusa",

10 — 11 Kiiacc.

Pecypce "a
cliam

EI'3. Cpennee
obmiee
oOpa3oBaHue.
YyeOHbIit
MOJYJb

0 PEIIEHUO
TPYIHBIX
3aJIaHui

1o yyeOHOMY
peaMETY
"buonorus".
10 - 11
KJacchl",

AO
HN3narenscTBO
"[IpocBemienn

€

KOMMYHHKATHBHBIX
JIEHCTBHH, KoTOpas
obecneuynBaeT
c(hOpMUPOBAHHOCTH
COIIMAJIbHBIX HAaBBIKOB
d  OMOIMOHAILHOIO
HUHTEJUIEKTA
obOyyJaronuxcs,

- HaxOAMTb CXOJIHBIE
apryMEHTBI
(moaTBepkaaromue
WIA ONpOBEprarolye
OHY U Ty XK€ HIEI0,
BEPCHIO) B Pa3IMUHBIX
UH(POPMALIMOHHBIX
HCTOYHHUKAX,

- TpOBOAUTH  TO
CaMOCTOSTEIIBHO
COCTaBJICHHOMY ILIaHy
HaOII0ICHUE,
HECIJIOKHBIN
OMOJIOrTYECKHI
9KCIIEPUMEHT,
HeOO0JIbIIIOE
HCCIIEIOBAHKE 1o
YCTaHOBJICHHUIO
0coOeHHOCTEH
OMOJIOrTYECKOro
oOBekTa  (mporecca)
W3YYCHUS, MPUIUHHO-
CIEICTBEHHLIX CBS3el
u 3aBUCHUMOCTEHN
OMOJIOTHYECKUX
00BEKTOB MEXIy
co00ii;
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9KOCHCTEMAax»

88

Mexanuszmwi 6030elicmeust
3aepA3HEHUll  PA3HLIX  MUNO08  Ha
CYOOPeaHUBMEHHOM, OP2SAHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM
VPOBHAX,  OCHOBbI  IKOJO2UHECKO2O
HOPMUPOBAHUSL AHMPONO2EHHO20
8030€lCmeusl. Metonomnorus
MOHUTOpPHUHTA €CTECTBEHHBIX Hu
AHTPOIIOTEHHBIX IKOCHCTEM.

89

KontpoabHasi padora Ne 8 mo teme
«OKOJIOTHA COOOLIECTB.
DKOJIOTUYECKHE CUCTEMBD)

Tpenaxep
"O0mako
3HaHuM".
buomnorus. 11
Kiacc.

Tema 10 «buocdepa — riiodanbHasi
IKOCHCTEMA)

90

buocdhepa. CrpykTypa © cocTaB
ouocdepsl. buocdepa —
oOmieranerapHas 00oJiouKa 3eMIiu,
IJie CyIIECTBYET WJIM CYIIECTBOBaJa
KU3Hb. PasBUTHE NpenCTaBICHUA O
o6uoctepe B Tpyaax . 3iocca. YueHue
B.1. Bepnajckoro o 6uocdepe.

91

Oo6mactu Ouocepsr U €€ cocTas.
KuBoe BemectBo Ouochepbr u ero

(GYHKIHH.

92

3aKOHOMEPHOCTH CYILLECTBOBAHMUSI
6uocheprl. OcobeHHocTn Ouochepsl
KaK rI100ambHOM 9KOCUCTEMBI.
JnHamuueckoe paBHOBECH B
ouocdepe.

93

Kpyrosopotsl BEILIECTB u
OMOTreoXMMHUYECKHE UKIIBI (YTiIepoa,
azora). PuTMu4HOCTP sBIEHUN B
ounocdepe.

94

3oHanbHOCTh Ouocdepsnl. Ilonarue o
6urome. OCHOBHBIE OMOMBI CYIIU:

TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U
MIMPOKOJIMCTBEHHBIE ~ Jieca,  CTeIH,
CaBaHHbI, IYCTBIHM, TPONHYECKUE
jeca, BBICOKOTOPBS. Kimmar,
PaCTUTENBHBIM W KUBOTHBIM  MHp
6uomoB cymm. CTpyKkTypa U QyHKIUS
KHUBBIX CHICTEM, OIIEHKA X PECYPCHOTO
noTeHuuanza u 6mocepHbIX GYHKITHIM.

95

KonTpouabnas padora Ne 9 no teme
«buocdepa — rodanpHas
JKOCUCTEMA

Tpenaxep
"O0mako
3HaHuM".
buosnorus. 11
Kiacc.

ONeKTPOHHBIN
o0Opa3oBaTenbH
BIN

pecype

" lomaiiue
3aJIaHusl.
Cpennee
oOmree
oOpa3oBaHue.
buonorusa",
10 — 11 kmacc

- yCTaHOBKa  Ha
AKTUBHOE y4YacTHE B
pelieHuu
MPAKTUYCCKUX  33]ad
(B paMKax CeMbH,
Opranuzanuu,
ropoja, Kpasi)
TEXHOJIOTHYECKOH U
COLMAIIbHOU
HAIPaBIEHHOCTH,
CIOCOOHOCTh
UHUIIUHPOBATH,
TUTAHUPOBATH u
CaMOCTOSITENTEHO
BBITIOJTHATH ~ TAaKOTO
poJia 1eATeabHOCTb.

Tema 11 «HesoBek u OKpy:Kamomasi
cpena»

96

BozneiictBue yenoBeka Ha Ouocdepy.
OKOJIOTUYECKME  KPU3UCBI M HX
npuyuHbl. Bo3neiicTBue yenoBeka Ha
ouoctepy. 3arpsi3HEHUE BO3AYIIHON
cpennl. OxpaHa Bo3Ayxa. 3arps3HeHUE
BOAHOM cpeabl. OxpaHa BOJHBIX

https://m.edsoo
.ru

Pecypc "
caam

- ¢dbopmupoBanue
IIECHHOCTHOTO
OTHOUICHUS K
OTEYECTBEHHOMY
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pecypcoB. Pazpymienue
OxpaHa MMOYBEHHBIX
M3menenne knuMmara.

IIOYBBI.
pecypcoB.

97

AHTpOIIOTEHHOE  BO3JEHCTBUE  Ha
PaCTUTEJIbHBIN U 5KUBOTHBIA MHUP.

98

OxpaHa pacTUTEIBLHOTO M >KUBOTHOI'O
mupa. OCHOBHBIC MPHHIUIBI OXPaHbI
npupoabl. Kpacusle kuuru. Ocobo
OXpaHsIEMbIC TPUPOJHBIC TCPPUTOPUU
(OOIIT). boranuueckue caapl U
300JI0THYECKUE MAPKH.

99

OcCHOBHBIE TPHUHLMIIBI YCTOMYMBOTO
pa3BUTHS 4YEIOBEYECTBA W IPHPOIBL.
PanmonanbHoe  TPUPOAOIOIH30BAHUE
U COXpaHCHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emun. OOGmue
3aKOHOMEPHOCTHU TJ100aJIBHBIX
9KOJOTHUYCCKUX KPHU3HUCOB.
Oco0eHHOCTH COBPEMEHHOT0 KpH3Huca
n €ro BCPOATHLIC IIOCJIICACTBUS.
PazButHe  METOIOB  MOHHUTOPHHIA
Pa3sBUTUA OITaCHBIX TEXHOI'CHHBIX
IPOIIECCOB.

100

Cucmemmvie ucciedosanus nepexooa K
pecypcocbepezarowel u
KOHKYPEHMOCNOCOOHOU — dHep2emuxe.
bBuonoeuueckoe  pasnoobpasue  u
buopecypcul. Hayuonanvhoie
ungopmayuonHvie cucmembl,
obecneuusarowue 00cmyn

K uHgopmayuu  no  COCMOSHUIO
OmMOenbHbIX  BUO08 U  IKOCUCHEM.
OcHogul aKopeaburumayuu
aKocucmem u cnocobos 00pvoObLL C
buonospexcoenuamu. Pexoncmpyxyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

101

Hrorosast KOHTpoOJIbHAsI padoTa.

102

AHaun3 KOHTPOJIbHON paboThI

EI'3. Cpennee
oOmree
obOpa3oBaHue.
VYueOHEbIH
MOJTYJIb

10 PEIIECHUIO
TPYIHBIX
3aJaHun

10 yueOHOMY
npeaMeTy
"buonorus".
10 - 11
Kjacchel'",

AO
H3naTenscTBO
"[IpocBenienu
e"

Tpenaxep
"O01ako
3HaHuM".
buosnorus. 11
Kiacc.

KYJIbTYpPHOMY,
HUCTOPUYECKOMY u
HAay4YHOMY HAaCIEIUIO,
MOHUMAaHUS 3HAYCHUS
XUMUYECKON HAyKd B
KU3HU COBPEMEHHOTO
o01recTBa,
CIIOCOOHOCTH BIAJIETh
JIOCTOBEPHOM
uHpOopManuei 0
NEepPEIOBbIX
JIOCTHKEHHSIX u
OTKPBITHSIX MUPOBOU U
OTE€YECTBEHHOH
OHoJIOruH,
3aMHTEPECOBAHHOCTHU
B Hay4YHBIX 3HAHHIX 00
YCTPOMCTBE MHpa H
oO1ecTna.
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