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COJEP)KXAHUE OBYYEHUA

10 KJIACC

Copep:kaHue MPOrpaMMEbI, BBIJICIICHHOE KYPCUBOM, HE BXOJIHUT B MPOBEPKY TOCYIaPCTBCHHON
utoroBou arrectaruu (I'MA).

Tema 1. Brnosnorus kak Hayka

CoBpemenHas Ouojorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonorvueckre Hayku W u3ydaemble UMHU TpoOiembl. DyHIaMEHTAJIbHbIC, TMPUKIAJHBIE U
MOMCKOBBIC HAYYHbIE UCCIICOBAHUS B OMOJIOTUH.

3HayeHue 61onoruu B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUDA.
[Ipodeccun, cpszanHpie ¢ Ouonorueil. 3HayeHHe OWOJIIOTMM B MPAKTUYECKOH JAESITEIbHOCTU
YeJIOBEeKa: MEUIIMHE, CEIbCKOM XO035IMCTBE, TPOMBIIIIEHHOCTH, OXpaHe MPUPO/IbL.

JdemoHcTpauuu

[Toptpersr: Apuctorens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseii,
I'. Mennens, B. U. Bepnanckuii, U. I1. [Tasnos, U. . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipr u cxembl: «CBA3b OMONOTHM C IPYTMMH HayKaMuy, «Cucrema OHOJIOTHYECKHX
HAYK».

Tema 2. /KuBble cucTeMbl M UX H3YUYeHHE

JXuBble cucteMbl Kak mnpeaMeT u3yudeHust ouosioruu. CBOICTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTbD, CIOKHOCTh U YIIOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alusl, CaMOBOCIIPOM3BEAEHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U
pa3BuUTHE.

YPOBHM OpraHM3alMM JKUBBIX CHCTEM: MOJIEKYJSIDHBIM, KIETOYHBIH, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOreoleHOTHYECKHiT), OnochepHBI.
[Tporneccel, mpoucxosiue B KHUBBIX cucreMax. OCHOBHBIE MpU3HAKU KuBoro. JKusHp kak opma
cyliecTBoBaHuUs MaTtepuu. Hayku, n3ydaromue KxMBble CHCTEMBI HA Pa3HBbIX YPOBHSX OPraHU3allAH.

N3yuenune XMBBIX cucTeM. Merojpl Ouonormueckoil Hayku. Habmronenue, u3MepeHue,
AKCIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [IoHATHE O 3aBUCHMON U HE3aBUCHUMOMN MEPEMEHHOM.
[InanupoBanue skcnepuMmeHnTta. IlocranoBka u nposepka runore3. Hynesas runoresa. [lonsarue
BBIOOpKH M €€ J0cToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JIOCTOBEPHOCTH
IIOJIy4EHHBIX pPE3yJabTaToB. [IpMuMHBI HUCKaKEHMsI pe3ynbTaTOB dKcnepumeHTa. [lonatne
CTaTUCTUYECKOI'O TECTA.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHBIE PU3HAKY JKU3HUY, «bronornueckue cuctemol», «CBONHCTBA
KUBOM Marepum», «YPOBHU OPraHM3aLMN JKUBOW NpPUPONBD», «CTpOeHHE JKUBOTHOM KIIETKU»,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOTO OpraHusma», «buoreorneHos»,
«buocdepar, «MeTobl U3YISHUS )KUBOH TIPUPOIBI».

Ob6opynoBanue: nabopaTopHOe 00OPYAOBAaHUE /sl TIPOBEIEHUS HAOIIOEHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnosb30oBaHuEe pA3NIUUYHBIX METOJOB IIPU U3YYCHUH >KHUBBIX
CHUCTEMM.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IWHHIA XHUBOTO. VICTOPUS OTKPBITUS KIETKU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

Meroapl MOJIGKYJISIPHOW ¥ KJIETOYHOHW OHWOJOTHHM: MHKPOCKOMHS, XpomaTtorpadmus,
anekTpodope3,  METOJN  MEUYEHBIX  aToMoB,  AuddepeHnnanbHoe  HEeHTpU(YrHpoBaHuUE,
KYJIbTUBUPOBaHHUE KIIETOK.

JdemMoHcTpanuu



IToprpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOM MHKPOCKOI, «JIEKTPOHHBIA MHUKPOCKOI», «Mcropus
Pa3BUTHUS METOJIOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >KMUBOTHBIX U
OakTepuaIbHbIX KIETOK.

IIpakTnyeckass padora «/3yueHne MeTONOB KJIETOYHOW Ouonoruu (xpomartorpadus,
anekrpodopes, nuddepennnanpaoe nearpudyruposanue, [1ILIP)».

Tema 4. Xumuyeckasi OpraHu3anusi KIeTKH

XUMUYECKUH COCTAB KIETKU. Makpo-, MUKPO- ¥ yJIbTPAMUKPOIIEMEHTHL. Bosa u €€ ponb kak
pacTBOpUTENIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHUM KJIETKH, TEIJIOPETyIauuu. MuHepaabHble
BEIIIECTBA KJIETKH, UX OMoJoruyeckas poib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormyeckue nosnmmepsl. benkn. AMHUHOKUCIOTHBIN
coctaB 6enkoB. CTpyKTypsl 0es1KoBOM Monekyinbl. [lepBuuHas cTpykrypa Oenka, nenTHHas CBSA3b.
BropuuHnasi, TpeTuuHas, 4YeTBepTUYHas CTPYKTypbl. Jlenatypamus. CBoiicTBa  O€JIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OEIKOB.

VYrneBoabl. MoHOcaxapuabl, [ucaxapyuibl, oJIdrocaxapusl U nouucaxapuasl. O0muii miaxn
CTpOEHUs U (PU3UKO-XHMHUYECKHE CBOMCTBA yIi1eBOA0B. bruonornueckue GpyHKIUM yriIeBOA0B.

JInnuaer. I'uapodmnsHO-THAPODOOHBIE CBOMCTBA. Knaccugukanus JIANHUIOB.
Tpurnunepunsl, Gochoaunuisl, BOCKH, cTepoussl. buonorndeckune ¢yHkiuu aunuaoB. OOmue
CBOWCTBA OWMOJIOTMYECKHMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO,
IOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnotsel. JIHK u PHK. Crpoenue nHyknenHoBbIX kucior. HykiaeoTumsl.
[Tpunmun xommuemeHntapuoctu. [IpaBuno Yapradda. Crpykrypa JHK — ngBoiinas crnmpanb.
Mecronaxoxaenue u ononorndeckune pynknuu JJHK. Bugsr PHK. @ynkunu PHK B kietke.

Crpoenue moiekynsl AT®. Makpospruueckue cBsizu B mojekyine AT®. buonornueckue
¢yukun AT®. BoccraHoBIEHHbIE TEPEHOCUNKH, UX (QyHKIUH B KieTke. CekBenupoBanue JIHK.

CrpykTypHas Ouonorus: OMOXMMHUYECKHE M OHMO(U3NYECKHE HCCIEI0BaHMUs COCTaBa U
MPOCTPAHCTBEHHOMN CTPYKTYPbl OMOMOJIEKYII. .

JdemoncTpanuu

[oprpersr: JI. Ilomunr, k. Yorcon, ®. Kpuk, M. VYunkunc, P. ®panknun, ®. Caurep,
C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX  JJIEMEHTOB B  HEXHBOM  IPUPOIEH,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuiper u cxembl: «llepuoanueckas TabnMIa XMUMHYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJBI», «BeriecTBa B cocTaBe opraHu3MoBy, «CTpoeHue MoJieKyJbl 0enka», «CTpyKTypsbl
0eNKOBOM  MOJIEKYbI», «CTpoeHHE MOJIEKYT YriaeBoAoB», «CTpoeHUE MOJIEKYS JUIUIOBY,
«Hyxnennossle KucioTe», «CtpoeHne monekynsl ATD».

O6opynoBaHue: XUMUYECKasi Iocy1a 1 000py10BaHHE.

JlabopaTtopHas pabota «OO0Hapy)eHHEe OCIIKOB C TOMOIIHI0 KAUECTBEHHBIX PEAKIIAI.

JIaGoparopHasi pabora «lccnenoBaHue HYKIEHHOBBIX KHCIJIOT, BBIIEICHHBIX W3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema S. CtpoeHue n pyHKIIUM KIETKHU

Tumsl KJIETOK: JyKapuoTH4eckas W mpokapuoTuueckas. CTpyKTypHO-(YHKIIMOHATIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue mpokapuoTuuecko kineTku. Kinerounas crenka Oakrepuit u apxeit. OcobeHHOCTH
CTpPOCHUsI TeTepOTPO(DHON U aBTOTPOGHOIN MPOKAPHOTUUECKHUX KIETOK. MeCTO U posib TPOKApUOT B
OMOoIIeHO3aX.

Crpoenue u (HyHKIIMOHHPOBAHWE DYKAPUOTHYECKOW KiIeTKU. [lmazmatmyeckas meMOpaHa
(mma3manemma). CTpykTypa IIa3MaTH4eckoil  MeMOpaHbl. TpaHCIOPT  BEHIECTB  uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: TmaccuBHbBIM (muddysus, obneruéHHas auddysus), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIM AaKTUBHBIM TpaHcropT). [lomynponurnaemocts memOpanbl. Pabota



HATPUII-KaJIMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aromuTo3. DKk3omuTo3. Kieroynas creHka.
CtpykTypa v QyHKIIUN KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Huronnazma. Iurto3onb. I[urockener. JIBukenune uuroriazMbl. OpraHoMIbl KJIETKU.
OpnHoMeMOpaHHbIe OpraHouibl KiIeTkH: sHaoruazmaruueckas cerb (OIIC), ammapar ['ombmxu,
JU30COMBI, MX CTpoeHHe M (yHKIMHA. B3anmMOCBSI3b OZHOMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
CtpoeHnue rpanynspHoro petukyinyma. Cunres pacTBOpUMbIX 0eiaKkoB. CHHTE3 KJIIETOUHBIX MEMOPaH.
[maakuii (arpa”yssIpHBIN) SHIOMIA3MATUYECKUN peTukyiayM. CekperopHas (QyHKIHs anrmapara
l'onpmxu. . TpancnopT BeliecTB B KieTke. Bakyoin pacTuTenbHbIX KIEeTOK. KileTO4HBINM COK.
Typrop.

[TonryaBTOHOMHBIE OpPraHOUIbI KJIETKU: MHUTOXOHIPUHU, TUIacTUAbl. CTpoeHHe U (YHKIHH
MUTOXOHJIpHH U mactu. [lepBudHbBIE, BTOPUYHBIC W CIOXHBIC IIACTHABI (DOTOCHHTE3UPYIOIMIUX
3YKapuoT. XJIOPOIIACThI, XPOMOILIACTBI, JIEMKOIIACTHI BBICIIUX PACTEHUI.

HememOpannsie opraHouzpl kietku CTpoeHue W (QyHKIUH HEMEMOPaHHBIX OPraHOWI0B
kieTku. Pubocombl. MukpodriamenTsl. Mplmeunble KIeTKH. MukpoTpy6ouku. KietouHsrii
ueHTp. CTpoeHue 1 IBUKEHHUE KI'YTUKOB U pecHu4YeK. MUKpoTpyOOouKkH 1uToIia3Mel. LleHTprosnsb.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIUla3Ma, SIPBIIIKA, WX CTPOCHHE U (DYHKIUU.
Snepublii OenkoBBIH MaTpuKC. [IpOoCTpaHCTBEHHOE pPAcCIONIOKEHHE XPOMOCOM B HHTEp(a3zHOM
anpe. benku XxpoMaTnHa — TUCTOHBI.

Knerounsie BiitoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (pPaCTUTENbHOM,
JKUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabnuis! u cxembl: «CTpoEHHE HYKApUOTUUECKOM KIETKN», «CTpOoeHHE KUBOTHON KIETKI,
«CTpoeHHEe pacTUTENbHOW KIeTKH», «CTpoeHue MUTOXOHApUM», «Aapo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pAaCTUTEIbHBIX, d)KUBOTHBIX KIIETOK,
MUKpoTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlaboparopHas pabota «/3ydeHne CTpOeHHs KIETOK Pa3IMYHBIX OPTaHU3MOB).

[IpaxTnueckas padbota «M3yueHure cBONCTB KJIETOUYHOU MEMOpPaHBI».

JlaboparopHasi pabota «lccrnemoBanue mMmiua3Moin3a MU JEIUIa3MOJHM3a B PACTUTEIBHBIX
KJIETKaxX.

[IpakTuueckas pabota «M3yueHne IBUKEHUS [IUTOILIa3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMPEeBPALCHHE JHEPTHH B KJIETKe

AccuMuISIMSL U TUCCUMUJIALIASA — JIBE CTOPOHBI MeTaOosn3ma. Tumbl oOMEHa BeEIecTB:
aBTOTPOGHBINA U reTepoTpodHbIi. YyacTue Kucioposa B 0OMEHHBIX Mpoleccax. JHepreTuyeckoe
obOecnieuenue kieTku: npeppaiieHne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIN XapaKkTep
peaknuii KjaeTouHoro merabosnusma. MepMEeHThI, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JIEHCTBHSL.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTaHWYECKUX KaTallu3aTOpoB. benku-akTUBaTOpbl U
OeNKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIIUN OT pa3IHyYHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BeLIECTB B KieTke. PorocuHTe3. Poib xyoporiactos B
npouecce (orocunreza. CeroBas u TemMHoBast (as3bl. [IponykTuBHOCTH (hoTOCHMHTE3a. BiusHue
pa3InYHbIX (PAKTOPOB HA CKOPOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHre3. PazHooOpa3ue opraHM3MOB-XEMOCHHTETUKOB: HUTpUpULIMpYIomne OaKTepuH,
xKenez00aKkTepuu, cepodakTepru, BOJIOPOIHbIE OaKTepun. 3HaU€HUEe XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpoxeHHs U HUX HCIOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MMKPOOPTraHU3Mbl KaK OOBEKTbl OHOTEXHOJOTHH W BO30yIUTENH
Ooe3HeN.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudyeckoro oOmeHa. I[loArOTOBUTENBHBIN ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACLIENIICHUE TIIFOKO3BI.

buonornueckoe OKHUCIEHHE, WIM KIETOYHOE AblxaHue. Poinp MUTOXOHIpUHN B Ipoleccax
OMOJIOrNYeCKOro OKHCJICHHS. [uknuueckue peakuuu. OxucaurensHoe
docdopmmuposanne. . [IpenmymiecTBa a’dpoOHOr0 MyTH OOMEHA BEIIECTB MEpel aHadPOOHBIM.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.



JdemMoHcTpanuu

[Toptpetsr: k. IIpuctiou, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTocuHTE3», «IDHEpreTUYecKuii odOmeH», «buocuHTe3 OerKkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYJOBaHHE JAJISi IPUTOTOBIECHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGoparopHas pabora «/M3ydyeHue KaTalUTUYECKON aKTUBHOCTH (hepMEHTOB (HAa mpuUMepe
aMUJIa3bl WIK KaTanas3bl)y».

JlaGoparopHas pabota «3yueHne pepMEHTaTUBHOTO PACLIEIUICHUS IEPOKCHIa BOAOPOIA B
PACTUTEIBHBIX M JKUBOTHBIX KJIETKAX).

JlaGoparopHas pabota «CpaBHeHHUE MPo1eccOB (OTOCUHTE3A U XEMOCHHTE3a».

JIaboparopHast pabora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXAHUSD».

Tema 7. HaciieacrBeHHasi MHpOpMalus U peaju3anus eé B KJeTKe

Peakuun matpuuHoro cuntesa. [IpuHIMI KOMIZIEMEHTAPHOCTH B PEAKUUAX MATPUUYHOTO
cuHTe3a. Peamm3anms HacneAcTBeHHOW wuHMopmanuu. ['eHeTWYecKWd KOJ, €ro CBOWMCTBA.
Tpanckpunuusa — marpuunbii cuHTe3 PHK. IlpuHumnel TpaHCKpUNUMU: KOMILUIEMEHTAPHOCTD,
aHTUNApalIEIbHOCTh, ACUMMETPUYHOCTD.

Tpancusiius u e€ stanbl. Yuactue TpancnoptHeix PHK B Ouocunrtese Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B OnocuHTe3e Oernka.

Opranuzanus reHomMa y IpoKapuoT U 3yKapuoT. Peryisius akTHBHOCTH T'€HOB Y IPOKAPHUOT.
['unoresa onepona (®. XKaxo0, XK. Mano). Perynsmus oOMeHHBIX ITpoIieccoB B KieTke. KieTounsrii
rOMEOCTa3.

Bupycsl — HeknerouHsle (OpPMBI JKU3HU M OOJHUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros

BupycHbie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pacrenuii. CIINJ, COVID-19, connanbubie
U METUIIMHCKHE TPOOIEeMBI.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, J[. N. IBaHOBCKUIA.

Tabmuuber u  cxembl: «buocunres Oenkay, «['eHeTnueckuit Kom», «Bupycs,
«baxTtepuodarm.

IpakTuyeckas padora «Co3naHue MOJIENH BUPYCay.

Tema 8. ) KusHeHHBIH MUKJ KJIETKHA

Knerounsnii mukn, ero mepuoanl u peryisuus. Matepdaza u muto3. OcobeHHOCTH
npoleccoB, mpoTekaromux B uHTepdase. [loaroroBka kietku K aeneHuio. IIpecuHTernyeckuit
(TOCTMUTOTUYECKHI), CHUHTETUYECKUH M MOCTCUHTETUYECKHM (IIPEMUTOTHYECKUI) TepUOIbI
uHTEpQa3bl.

Marpuunsiii  cunte3  JHK - perumkanmsa.  Ilpunnuner  perumkanuu — JJHK:
KOMIUIEMEHTAPHOCTB, [TOJIyKOHCEPBAaTUBHBIN CUHTE3, aHTUIIAPAJIENbHOCTh. MeXaHN3M penIuKanuu
JHK. Xpomocomsr. Ctpoenne xpomocoM. Temomepsl u TenoMepasa. XpoMOCOMHBIA HAOOP KIIETKH
— KapuoTur. JIMIJIOMAHBIM W TalJOWAHBIA HAaOOPHI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTauyu MUTO3a ¥ MPOUCXOALINE B HUX IPOLECCHI. THUITBI MUTO3A.
Kaprokunes u nutoknHes. bruosornueckoe 3Ha4eHHE MUTO3A.

Perynsauus MUTOTHYECKOTO LTUKJIA KIeTKU. [Iporpammupyemas kjieTouHasi ruoesb — afomTo3.

Knerounoe s1po, XxpoMocoMbl, pyHKIIMOHAIbHAS TEHOMUKA.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «KW3HEHHBIA MUK KIETKH», «MuT03», «CTpPOCHHE XPOMOCOMY,
«Pemmukanms JJHK».

OO6opymoBaHue: CBETOBOM MHUKPOCKOI, MHKporpenapaTrsl: «MHTO3 B KIETKaxX KOpeIKa

JYKay.
JIaGoparopHas paboTa «/3ydeHre XpoMOCOM Ha TOTOBBIX MHUKPOIpenapaTaxy.



JIaboparopHas pabota «HabmroeHre MUTO3a B KJIETKaX KOHYHKA KOPEIIKa JTyKa (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3mMoB.  OIHOKJIETOYHBIE,  KOJOHHUAJIBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHS M JKU3HEICATEIbHOCTH OIHOKJIETOYHBIX OpPraHu3MoB. bakrepuw,
apxeH, OJHOKJIETOUHbIE I'PUObI, OJAHOKJIETOYHBIE BOJOPOCIH, JIpyrue npoTucThl. KonoHuanbHbIe
OpraHU3MBlI.

B3aumocBsA3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHel U CHCTEMbl OPraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Txanu pactenuii. Tunel pacTUTENbHBIX TKAaHEH: 00pa3oBaTeNbHAasl, OKPOBHAS, IPOBOSIILAL,
OCHOBHas, MexaHnueckasi. OcCOOEHHOCTH CTpOeHMS, (YHKLIUN M PACIIOIOKEHHUS TKaHEH B OpraHax
pacTeHuil.

TKaHM )KMBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: JIIUTENINAIbHASA, COCAUHUTENbHAS,
MbllleyHast, HepBHasg. OCOOEHHOCTH CTpOeHMs, (PYHKIUI M pacroiokKeHus TKaHeH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE U I€HEpAaTUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMbl OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB ¥ CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactennii. CKeaeTsl OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX
KUBOTHBIX. HapykHbI! 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBr>keHHe  OpraHu3MoB. JIBWJKEHHE  OJHOKJICTOYHBIX  OpPraHu3MoB: amMEOOMIHOE,
JKI'YTUKOBO€, PECHUYHOE. JIBUKEHNE MHOIOKJIETOYHBIX PACTEHHI: TPOIIU3MBI U HACTUHU. [[BHIKEHME
MHOT'OKJIETOYHBIX KMBOTHBIX U YeJIOBEKa: MblllIeyHas cucreMa. Peduekc. CkeneTHble MBI U UX
pabora.

IIutanue opranusmos. IlorjomieHue BOAbI, YITIEKMCIIOrO ra3a U MUHEPAJIbHBIX BEILECTB
pacreHusamH. [IuTanue )KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPUKIIETOUHOE NuuieBapeHue. [luranue
MIO3BOHOYHBIX >KMBOTHBIX. OTAenbpl NUIIEBApUTEIBHOIO TpakTa. lIuieBapuTenbHbIE JKENe3bl.
[InmeBapuTenbHas CUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [lpixanue pacteHuil. Jpixanue xuBoTHBIX. [{uddy3us razos uepes
MOBEPXHOCTh KIeTkH. KoxxHoe npixanwe. [lpixaTenbHass moBepXHOCTh. JKabepHoe u JEroyHoe
JpIxaHue. J[pIXaHne MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. JBOJIIOIIMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX MMO3BOHOYHBIX KUBOTHBIX. /[pIXarenpHas cucreMa yenoBeka. MexaHnu3M BEHTHIISILNY JIETKUX
y ITUI] U MIIEKONUTAOIMX. Perymsiuus asixanus. [{pixarenbHble 00bEMBI.

TpaHCcHopT BElIECTB y OpraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI paCTEHUM. TpaHCIIOPT BEIECTB
y )KUBOTHBIX. KpoBeHOCHas1 cucTteMa u €€ opranbsl. KpoBeHOCHas! CUCTEMA ITO3BOHOYHBIX KMUBOTHBIX
u yenoseka. Cepale, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kpoBooOpamieHus. DBOIIOLHNOHHbBIE
YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX XHMBOTHBIX. PaboTa cepama u eé
peryisauus.

Beinenenne y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y KUBOTHBIX.
CoxparutensHble Bakyosnd. Opransl BeleneHus. GuibTpanus, ceKpenus U 00paTHOE BCAChIBAHUE
KaK MexaHu3Mbl paOoTbl OpraHoB BblAeneHus. CBA3b IMOJOCTH Tejla C KPOBEHOCHON U
BBIJIETIUTENBHOM cucTeEMaMHU. BrlzienieHre y M03BOHOYHBIX )KUBOTHBIX U yenoBeka. [louku. Ctpoenune
u ¢yHKIIMOHUpoBaHUe HeppoHa. OOpa3zoBaHNe MOYH Y YEIOBEKA.

3ammra y opraHu3MoB. 3aliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil U UCTHI
IIPOCTEUIINX. 3allUTa y MHOTOKJIETOYHbIX pacteHuidl. Kyrukyna. CpencrtBa NacCUBHOM H
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M X TPOU3BOAHBIE. 3aIIMTa OPTAHU3MA OT
6one3nell. UMMyHHas cuctema yenoBeka. KileTouHblil 1 TyMOpaibHbII HUMMYHUTET. BpoxkIEHHBIH 1
npUOOpEeTEHHBIN crenn(puIeckuii UMMYHUTET. Teopus KIOHAJIbHO-CEIEKTUBHOIO HMMYHHUTETa
(IL. Opaux, ®. M. bepuer, C. Tonerasa). BocmanuTenbHble OTBETHI OpraHu3MOB. Posib BpoxkAEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.



PazgpaxxumMocTe W perymsiiusi 'y OpraHu3MoB. PazpakumMocTb y  OJHOKJIETOYHBIX
oprann3moB. Takcucel. Pa3znpaxumocTh W peryisiius y pacTteHuil. PocToBbie BeliecTBa M HUX
3HauEHUE.

HepBnas cucrema u pediiexTopHas peryisius y »KMBOTHbIX. HepBHas cuctema u €€ OTAembl.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y )KUBOTHBIX. OTAEIBI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduekropras ayra. besycinoBHbie U yCI0BHbIE peIeKCH.

I'ymopanbHast perymsiiuss M SHIOKPHUHHAs CUCTEMA JKMBOTHBIX M uyelloBeka. JKeiesbl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. J{eiicTBHE TOPMOHOB. B3anMOCBSI3b HEPBHOM U SHIOKPUHHOM
cucreM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

IToptper: U. I1. I1aBnoB.

Tabmuipsr 1 cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOYHBIE BOIOPOCIN,
«bakrepun», «IIpocreiimuey, «Opranbl IBETKOBBIX pacTeHUI», «CUCTEMBI OPraHOB [103BOHOYHbIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuin», «KopHeBbIe CHUCTEMBI»,
«Ctpoenue credisn», «CTpoeHHE JTUCTOBOM MIIACTUHKNY, « KaHU KUBOTHBIX», «CKEJeT YemoBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucteman, «/lpixarenbHas cucteMay», «HepBHas
cuctemay, «Koxa», «Mpbleunas cucreMay, «BpiaenurenbHas cuctemMay, « QHIOKpUHHASI CUCTEMAY,
«Ctpoenne Mbimb», «MMmmyHurery, «KuieyHONOJOCTHBIE», «CXeMa MUTAHUS PACTECHUI,
«KpoBeHOCHbBIE CHCTEMBI T03BOHOYHBIX KMBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue miaHapumny,
«BuyTpeHHee crpoeHue noxiaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema
narymkn», «HepBHast cucreMa npecMblkaromuxcs», «HepBHas cucrema ntuiy, «HepBHas cucrema
MiIeKonuTamux», «HepBHas cucrema yenoBekay, «Peduekcy.

O6opynoBaHMe: CBETOBOM MHKPOCKOI, MHUKpPOIIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, MIJIOKOXHX, >KUBBIC
9K3EMIUIAPHl KOMHATHBIX PACTEHUH, repOapuyl pacTeHUi pa3HBIX OTAEJIOB, BIAXHBIC IperapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECITO3BOHOYHBIX XKHUBOTHBIX, CKEJET YeIOBEKa,
o0opysoBaHue AJis IEMOHCTPAIMM TTOYBEHHOTO U BO3JYIIHOTO MUTAHMS pacTEHUH, pacIlIenaeHus
KpaxMasia 1 OelIKoB MoA JelcTBueM (hpepMeHTOB, 000OpyJOBaHUE JUIS J€MOHCTPAIMU OIBITOB I10
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHX, MEXaHU3Ma JIbIXaTeIbHbIX JBUKEHUI, MO/IETIN TOJIOBHOTO
MO3Ta pa3INYHbIX )KUBOTHBIX.

JlabopaTtopHas paborta «3ydeHue TkaHel pacTeHUN».

JlaboparopHas pabota «/3ydyeHne TkaHel 5KUBOTHBIX ).

JlaGoparopHas padota «l3yueHne opraHoB [IBETKOBOTO PACTEHHSI.

Tema 10. PazmHoOkeHHMe 1 pa3BUTHE OPTAaHU3MOB

@®opMbl pa3MHOKEHHS OpPraHU3MOB: Oecrosioe (BKJIKOYas BEreTaTUBHOE) U I0JI0BOe. Bubl
0ecro0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pazmuosxenue. [lonossie kneTku, uiu rametsl. Meiios. Ctaguu meitosa. [loBenenue
XxpoMmocoM B Mero3e. KpoccnHrosep. bruosnornueckuii cMbICI Melio3a ¥ IIOJIOBOTO Itporecca. Meios
Y €r0 MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapieBoe pazputue. ['amerorenes y ;kuBoTHbIX. [losoBsie xene3bl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KJIETOK. CriepmaroreHes u ooreHes. CTpOE€HHE MOJIOBBIX KIETOK.

Omo1oTBOpeHHEe W 3MOPHUOHATIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OMIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WNupuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHOJIOTUSl — HayKa O Pa3BUTUHU
oprauu3zmoB. Craauu sMOpuoreHe3a >KMBOTHBIX (Ha mpumepe Jsarymku). pobimenue. Tumsl
npobaenusa. OcoOeHHOCTH APOOIEHUs MIIEKOMUTAIOMIMUX. 3apOJbIIIEBbIe JTUCTKH (TaCTPYJISALMS).
3akjialka OpraHoB W TKaHEW U3 3apOJBIIIEBBIX JINCTKOB. B3auMHOe BiIUsSHHE 4YacTed
pa3BUBAIOIIETOCS 3apoibiia (IMOpHOHATBHAS UHAYKIIKSA). 3aKiIaaKka MIaHa CTPOSHUS! KUBOTHOTO
KaK pe3yJbTaT MEpapXUUYECKUX B3aMMOJCHCTBHI TreHOB. BnusHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3INYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbl.

Poct u pa3Butue xxuBoTHBIX. [locTaMOpronanbHbIi iepuo. [IpsMoe 1 HenpsiMoe pa3BUTHE.
Pazputue ¢ meramopo3om y OECIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. buojormueckoe
3HAQUYEHHE NPSIMOrO W HENPSIMOro pPa3BUTHS, UX pacHpocTpaHEHUE B mIpupone. Tumbel pocra
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KUBOTHBIX. DaKTOPBI PETYISIUU POCTA KUBOTHBIX W uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KMBOTHBIX U 4enoBeka. Ilepmonbl oHTOreHesa 4yenoBeka. CTapeHHME M CMEpPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3zmuoxeHue u pa3Butue pacteHuid. ['amerodur u ciopodur. Meito3 B )KU3HEHHOM ITUKJIIS
pactenuii. O6pazoBanue crop B mporuecce Meiosa. ['amerorenes y pactenuid. O1io10TBOpEHHUE U
pa3BUTHE PACTUTENIbBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX pPACTECHUMN.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJsIIUM OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuer u cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI OECHONIOro pa3MHOXKEHHS,
«Pa3MHOXeHHE XJIaMUJIOMOHAIb», «Pa3MHOXKeHue 3BriIeHbD, «Pa3MHOKeHHE TUIpBD», «Meno3y,
«Xpomocombly», «I'amerorenes», «CTpoeHHe SIMIEKIETKH U criepmaTto3onay, «OCHOBHBIE CTaIUU
oHTOreHe3a», «IIpsAmoe n HenpsiMoe pazBUTHEY, «Pa3BUTHE MallCKOro KyKa», «Pa3Butue capanumn»,
«Pa3BuTue mArymku», «J{BoiHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX pacTeHUil», «OKW3HEHHBIN LUK MOPCKOW KamycTbD», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, «KM3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIpPENapaThl SHIEKIETOK U CIIepMaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYIIKU Y.

JlaGoparopnass pabora «l3ydeHue cCTpoeHHs TMOJOBBIX KJIETOK Ha  TOTOBBIX
MUKpOIIpenaparax.

[IpakTnueckass pabota «BplsiBIeHHE MNPU3HAKOB CXOACTBA 3apOJbIIIEH TO3BOHOYHBIX
YKUBOTHBIX.

JlaboparopHas pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eneTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

WcTopust cTaHOBIIEHUS U pa3BUTHUSI TEHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®@pusa,
T. Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3BuTHM reHetuku. Padotsl H. K. Komsiosa, H.
W. BaBunora, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbIE T€HETUYECKUE MOHSATHS U CHUMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE
TEHbl, AJbTEPHATUBHBIC IIPU3HAKHM, JOMUHAHTHBIH M PpELECCUBHBIM IPU3HAK, T'OMO3MUIOTa,
reTepo3uroTa, 4McTas JHMHUS, TUOpUAbl, TeHOTHMN, (eHoTun. OCHOBHBIE METO/bl TE€HETUKHU:
rUOPHI0IOTHUECKUH, IUTOIOIMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JdemMoHcTpanuu

[Hoptpersr: I'. Mennens, I'. ne ®@pusz, T. Mopran, H. K. Konsuos, H. . BaBunos, A.
H. benozepckuii, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

TaGnuue! u cxembl: «MeToAbl TeHeTUKM», «CXEeMbI CKPEILIUBAHUS.

JlabopaTtopHas padota «Jlpo3oduiia kak 00bEKT reHeTUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [1epBoiil 3akoH MeHens — 3aK0H eIMHO00pa3usi THOPHUIOB
nepsoro nokosenus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKOH paclleIUIeHUs
npu3HaKkoB. LluTonornueckre 0CHOBbI MOHOTHOPUIHOTO CKpeluBaHus. ['unoreza 4McToTh raMer.

AHanuzupyrouee ckpenuBanue. [IpomexyTouHblil XapakTep HacieqoBaHus. Paciiernienue
MPU3HAKOB MPU HEMOIHOM JOMUHUPOBAHUU.

JlurnbpunHoe ckpeuuBanue. TpeTuit 3akoH MeHaemns — 3aKOH He3aBUCUMOT'0 HaCJIeI0BaHUS
npu3HaKkoB. LluTonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CueruieHHoe HaciiefoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHOe HacieJ0BaHue
T€HOB, HAPYIICHHUE CLETUICHUS MEX1Y TeHaMH. XPOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS MoJla. AyTOCOMBI M IIOJIOBBIE
XpoMOCOMBI. ['OoMOramMeTHbIi M TreTeporaMeTHbId MoJ. ['eHeTMdeckass CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanue Npu3HaKoB, CLECIUIEHHBIX C II0JIOM.



I'enotun kak wnemoctHas cucrema. llnelorponuss — MHOXKECTBEHHOE [EHCTBHE TEHA.
MHOXeCTBEHHBI ~ ajuienu3M. B3auMoneincTBHE HeEauIeabHBIX TIeHOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonmumepust.

I'eneTnyeckuil KOHTPOJb pa3BUTHUA DPACTEHUH, OJKUBOTHBIX U YEJIOBEKA, a TakKkKe
(PU3UOTIOTHUECKUX TPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (yHKIMUA. ['eHeTHUecKne MeXaHU3MBI
CUMOUMOreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — MapasUT» U «XO35IMH — MUKPOOHOMM.
['eHeTHuecKre acmeKThl KOHTPOJS M M3MEHEHHs HACJEJACTBEHHOH HH(POPMAIMU B IOKOJCHHIX
KJIETOK ¥ OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuupr n cxemsl: «llepBblii U BTOpoi 3akoHBl Menuens», «Tperuil 3akoH Menuens»,
«AHanmu3upymwolee ckpelmnBanue», «Henomnoe nomuHupoBanue», «CLEIUIEHHOE HAclIeIOBaHUE
NPU3HAKOB Yy Jpo3oduisl», «['enetnka monay, «Kapuorun uenoBekay, «Kapuotun apo3opuisy,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJienn3M», «B3anMoneincTere reHoBy.

OO6opynoBanue: MOJENb sl IEMOHCTPAIIMH 3aKOHOB €IMHOOOpa3us TMOPUIOB MEPBOTO
IIOKOJIEHUSI M pACIICIUICHUS] IPU3HAKOB, MOJAENb I JEMOHCTPALIMM 3aKOHA HE3aBHUCHMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJENb JJIsl JEMOHCTpALMM CLEIJICHHOrO HACJEJI0BaHUS NPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «/po3opunar.

IpakTuuyeckass padora «/M3ydyeHune pe3yabTaTOB MOHOTHOPHIHOTO CKpPEHIMBAHUS Y
JIPO30(UITBIY.

IpakTuyeckass padora «I3yueHue pe3ynpbTaTOB JIUTMOPUAHOIO CKPELIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3anmopneiictBue reHoTHIa M cpensl npu  (GOpMHpPOBaHWU (PEeHOTHNA. VI3MEHUYMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMUECTBEHHbIE IPU3HAKU. BUJIbI N3MEHUMBOCTH: HEHACIEACTBEHHAS
Y HaCJIeICTBEHHA.

Monudukanrontas U3MeHUYUBOCTh. Poib cpeapl B GopMUpoBaHUU MOIUGUKAIMOHHON
n3MeHUnBOCTH. Hopma peakiuu mpu3Haka. BapuanmoHHbId psaq W BapHallMOHHAs KpUBas
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHYUBOCTH.

l'enotunuueckass u3MeHUUBOCTh. (CBOWCTBA TEHOTUIIMYECKOW W3MEHUYMBOCTH. Buabl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomMOunaTtuBHast n3MeHUMBOCTb. Melo3 M IMOJIOBOM MpOLECC — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTU. POllb KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHH F€HETHMUYECKOTO pa3HOOOpas3us B
Ipejesiax OJTHOrO BHJA.

MytainmonHass M3MEHUYMBOCTh. BuIbl MyTauuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAaHHBIE MYyTallMU. SJepHblE W UTOIUIA3MATUYECKUE MYTallUH.
ComMaruueckue U 1nojaoBbie MyTaluu. [[puunHbl BO3HUKHOBEHUS! MyTaluii. MyTareHsl 1 UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOIO Mpolecca. 3aKOH TOMOJIOTMYECKUX PsJIOB B
HacsencTBeHHoi nu3mMenunBocty (H.M. BaBunos). BaesinepHast ©3MEHUMBOCTh M HACJI€/ICTBEHHOCTb.

JdemMoHcTpanuu

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

Tabmumet u  cxembl: «Buasl w3MeHUMBOCTHY», «MoaudukaroHHas HM3MEHUYUBOCTHY,
«KomOmHaTUBHAsT M3MEHUYMBOCTHY, «Meio3y, «OmnomoTBopenne», «l eHeTndeckue 3a00eBaHUS
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: KUBbIE M TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUU, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMHU U3MEHUYUBOCTH.

JlabopaTopnas  pabora  «lccnmemoBanme = 3aKOHOMEpHOCTEH  MOAM(PUKAIMOHHON
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BaApUALIMOHHOW KPUBOW.

IIpakTnyeckas padora «Myrtanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnKka 4ej10BeKa
Kapuotun uenoBeka. MexayHapoaHass HOporpaMma MCCIEIOBaHUS T'€HOMa 4YeJlOBeKa.
Metoapl M3y4YeHHUS] TCHETHKH YEJIOBEKA: TEHEAIOTMUECKHi, OJW3HEIOBBINA, ITMTOTCHETUUYECKHM,
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HOMYJISIIMOHHO-CTATUCTUYECKUH,  MOJIEKYJISIpHO-TeHeTH4eckuil. COBpEMEHHOE  OIpelesIeHne
TeHOTHUIIA: MTOJIHOT€HOMHOE CEKBEHUpPOBAaHUE, TEHOTUIHPOBAaHUE, B TOM uucie ¢ nomouisio [T1[P-
aHanu3a. HacnencrBeHHsle 3a0o0eBaHMs denoBeka. ['eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIOBEKa.
bone3nn c HacineACTBEHHOW MpPenpacloioKEHHOCThI0. 3HAu€HUE MEAMIIMHCKOW TeHETHKH B
OPEJOTBPALICHUA M JICYEHUM TEeHETHUYECKUX 3a0oyieBaHMI uenoBeka. MennKo-TeHEeTHUECKOe
KOHCYyJbTHpoBaHUE. CTBOJIOBBIE KIIETKU. [loHSTHE «TeHEeTHYecKoro rpysa». DTHUYECKHE aCHeKThI
UCCIICIOBaHMIA B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GaxTOphl MOBBIIIEHHONW YYBCTBUTEIBHOCTH 4eJIOBeKa K (PU3UUYECKOMY U
XUMHUYECKOMY 3arpsI3HEHUIO OKpYJKarolleil cpepl. ['eHeTnueckas npeapacnoiokeHHOCTh YeI0BEKa
K [aTOJIOTHSIM.

JdemMoHcTpauuu

Tabmumpr u cxembl: «Kapuotun uvenoBeka», «MeToapl M3y4yeHUS TE€HETUKH YEIOBEKa»,
«["enernyeckue 3a0601€BaHUS YCTIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cejieknusi Opranu3mMoB

JloMecTukauuss © CeNeKkUus. 3apoXJACHHE CelNeKIUH M JoMecTUkanuu. Yyenue H.
W. BaBuioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJabTYPHBIX pacTeHuid. Poib cenexkunu
B CO3JIaHUU COPTOB PacCTEHUN U MOPOJ KUBOTHBIX. COpT, MOpOJIa, IITAMM. 3aKOH FOMOJIOTMYECKUX
ps10B B HacineACTBeHHOM n3meHunBocty H. V. BaBuiosa, ero 3HaueHue 1is CelIeKIMOHHOM padoThI.

MeTtoapl ceneKIMOHHOM padoThl. MIcKycCTBEHHBIM OTOOp: MAacCOBbIM M MHIAMBUIYaIbHBIM.
Oranbl KOMOMHALMOHHOW cenekuuu. McnblTanue npousBoiurened mo mnoroMctBy. Otbop 1o
TCHOTHITY C ITOMOIIBIO OIEHKH (J)EHOTHIIa TIOTOMCTBA M OTOOp IO T€HOTHITY C TIOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIW MyTareHe3 KaK METOJ CEeJICKIIMOHHON pa0oThl. PamuanuoHHBIA U
XMMHUYECKHH MyTareHe3 Kak HCTOYHUK MyTaluil y KyJabTYpHBIX ()OpM Opranu3MoB. Mcnons3oBaHue
T€HOMHOTO pEIaKTUPOBaHUS M MeToAoB pekomMOMHaHTHBIX JIHK st momydenust mMcxomHoro
MaTepuaia JUisl CEJIEKINN.

[Tonyuyenne  monumuionnoB.  BHyTpuBuiosas  rubpuauszanus.  biumszkoponacTBeHHOe
CKpelIBaHue, WK UHOpUAKHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['erepo3uc u ero
npuunHbl. Mcnonbs3oBanue rereposuca B cenekuuu. OtnanéHnas rudpuausanus. [Ipeononenue
Oecruioans MEXBUIOBBIX THOpUAOB. JloCTHMXKEHUS CENeKIMM PACTEHUH M KUBOTHBIX. «3enéHas
DPesonIoYuUsLy.

CoxpaHeHHE W W3Y4YEHHE TI€HETHMUYECKHX PECYPCOB KYJIbTYPHBIX PAaCTEHMM M UX JHUKHX
ponauye st co3/1aHusl HOBBIX COPTOB M TMOPUJIOB CEIbCKOXO03IMCTBEHHBIX KYJIBTYP. .

JdemoncTpanuu

[Toprpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesnenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipr u cxembl: «LIeHTpbI MPOUCXOKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMUECKHUX PSIOB B HACJIEICTBEHHON HW3MEHUYMBOCTH», «METONbl CeNEeKIN,
«OtnanéuHas rubpuau3anus», «Myrareses».

JlabopaTopHas pabGota «l3yueHue COPTOB KYyJAbTYPHBIX PAcCTEHUN M TIOPOJ JOMAIITHHUX
KUBOTHBIX).

JlabopaTtopHas pabota «/3ydeHue MeTo10B CeEKIINHI PACTEHUI.

IIpakTnueckas padora «lIpuBHBKa pacTeHUN».

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHMS CENeKIIMM PAacTeHH M KMBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATENbHBIM Y4acTOK, B TEIUIMYHOE
X035ICTBO, B J1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUA U CHHTETHYECKAsA ONOJIOTUA
OOBEKTHI, HCIOJb3yeMble B OWOTEXHOJOTHHM, — KJICTOYHBIE M TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI, UX XapakTepucTuka. TpaauionHas OMOTEeXHOIOTH: XIeOoneueHne, NoaydeHmne
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KHACIIOMOJIOYHBIX ~ TMPOAYKTOB,  BHHOnenue.  MukpoOuonornueckuii  cunte3.  OOBEKTHI
MHUKPOOHOJIOTNYECKUX TexHonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHOJOTMHM M MHCTPYMEHTOB  IICJICHAIIPABICHHOTO  M3MEHEHMsSI U
KOHCTPYMPOBAHHUS F€HOMOB C LIEJIBIO TIOJYyYEHHUS! OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILUX HE
BCTpEYAIOIINECs B IPUPOEe OMOCUHTETUYECKUE ITYTH.

Knerounas nuxeHepus. MeTonapl KyJabTypbl KIETOK M TKAaHEH PACTEHUN U JKUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuau3anus W coMaTH4eckuid sMmOpuoreHes3. Mcmonbp3oBaHue
raruIOUZIOB B CEJIEKLUU pacTeHul. . MIcKkyccTBeHHOE OImIo10TBOpeHUE. PEKOHCTpYKIMS SIMLIEKIETOK
Y KJIOHUPOBAHME )KMBOTHBIX. METO/ TPaHCIUIAHTALUHU AJ1Ep KIETOK.

XpOMOCOMHasl M T€HHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I€éHa U KOHCTPYUPOBAHHE
pexomOuHanTHEIX JIHK. JlocTmeHUs M NEpCrEeKTHBBI XPOMOCOMHOM M T'€HHOM HH)KEHEPHH.
DKOJIOrHYecKHe U 3THYECKHE IPo0IeMbl FeHHON HHKEHEPHH.

Menunuackue OuorexHonoruu. IloctrenomHuas mudposas meaunuaa. [TI[P-guarnoctuka.
MeTab010MHBIH aHANIN3, FEHOLIEHTPUUYECKUH aHaIN3 IPOTeOMa YeI0BeKa JIs OLEHKU COCTOSHUS €ro
310pOBbsl. VIcronp30BaHWEe CTBOJIOBBIX KIIETOK. TaprerHas Tepanus paka. 3D-OnmommxeHepus yis
pa3paboTKu (hyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOIUH, CO3/JaHUsI KOMIUIEKCHBIX TKaHeH
COYETaHUEM TEXHOJIOTUH TpEXMEpHOro OWOMPUHTHHTA W cKaddonmuHra Juist pemeHus 3amgad
NEPCOHAIN3UPOBAHHON MEIULIVHBI.

CozaHue BEKTOPHBIX BaKIUH C LEJIbI0 00ecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauTeneit OPBU, ycTaHoBieHHE MOJEKYJISpHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMAcHbBIE 32a00JIeBaHMS YeTIOBEKA U )KUBOTHBIX.

JdeMoHcTpamumn

Tabmuis! u cxembl: «Vcrnonb3oBaHEe MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM IIPOU3BOJICTBE,
«Knerounas nnxenepus», «l eHHas HHXXEHEPUI».

JlaboparopHast pabota «l3ydeHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llonydyenne MOJIOYHOKUCIBIX IIPOLYKTOBY.

Okckypeusi «bHOTEXHOJIOTUSI — BayKHEHIIasi MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KJIIACC

Tema 1. 3aposknenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHUNA B 0M0JIOTHHI

OpomonuonHas teopust Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb 1
Hay4dHas nedareiabHocTh Y. /lapBuHa.

JIBmokymiye cuibl ABoIoIMK BUIOB 110 Y. JlapBHHY (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHUS
OpPraHU3MOB, HACJEICTBEHHAas HM3MEHYUBOCTh, OOpbOa 3a CyIECTBOBAHUE, E€CTECTBEHHBIH U
MCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTnyeckoi Teopun sBomonu (CTD). HelitpanbHas TeopHst 9BOJIIOLUU.
CoBpeMeHHasl HBOJIIOIIMOHHAS OuOJOrHs. 3HAY€HHE HBOJIOLMOHHOW Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JdemMoHcTpanuun

Hoptpetsr: Apuctrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Kriosbe,
Y. {apsuH, C. C. YerBepukos, 1. 1. llImansraysen, x. Xonneiin, . K. benses.

Tabmuuer u cxembl: «Cucrema xuBod npupoasl (no K. JIunuero)», «JlecTHHIA KUBBIX
cymectB (1o Jlamapky)», «Mexanu3m (HOpMHUPOBAHHS TPUCTIOCOOJICHUA Y PAaCTEeHH M KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyta myremectust Y. lapBuna», «Haxonku Y. lapBunay,
«Dopmbl 00pbOBI 3a cymiecTBoBaHHe», «lloponbl romybei», «MHoroodpasue KylbTypHBIX (opM
KamycTel», «llopoasl JOMamIHMX JKUBOTHBIX», «Cxema o00pa3oBaHUsS HOBBIX BHAOB (T10
Y. JlapBuny)», «Cxema COOTHONIICHHUS IBIIKYIIMX CHJI JBOJIONUN», «OCHOBHBIE TOJIOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIMI.

Tema 2. MukposBosaonust 4 eé pe3yibTaThl
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[Tonmynsmuss kak sjeMeHTapHas eauHuna 3Boiaounu. COBpPEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO PazHOoOo0pa3usl U CTPYKTYphl momyisuuid. M3meHeHne reHogoH1a MOMyIsSUuu KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHME. 3aKOH TreHeTuueckoro pasHoBecus JIx. Xapaw,
B. Baitn6epra.

OneMeHTapHble (PaKTOpbl (ABMXKYIIME CHUJIBI) HBOJIONUHM. MYTAalMOHHBIM TMpoLEecC.
KombOunaruBHast u3sMeHUMBOCTh. [[peiid) reHoB — citydaiiHble HEHAINpaBJICHHbIE U3MEHEHHUS YacTOT
ayeneit B nonynsusax. Qe ocHoBaTens. . Murparun. M3omsmus nomynsnuii: reorpapudeckas
(mpocTpaHCcTBEHHAas ), Orojornueckas (pernpoayKTHBHAs).

EcrecTBenHbIi 0TOOp — HanpaBistouii hakTop 3Bostonnu. GopMBI €CTECTBEHHOTO 0TOOpa:
JIBIDKYIIMK,  CTAOWIM3UPYIOIIUMA,  pa3pblBaromuil  (mu3pyntuBHBIN).  [lomoBoit  oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBECHMSI )KUBOTHBIX.

[IpucnocoO0aeHHOCT, OpPraHU3MOB Kak pe3yJlbTaT MHKPOIBOMIONHMH. BoO3HHKHOBEHHE
npucnoco0IeHnit y opraHu3MoB. ApoMopdo3bl U uanoagantauuu. [Ipumeps! npucrnocodaeHud y
Oopranu3MoB:  Mopdosoruyeckue,  (QU3NOIOTUYECKHE, OHOXMMHUYECKHE,  IOBEIACHUYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepuum M CTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHUKPOIBOIIOIHH.
Wzomsiust —  kiiroueBoit  aktop BumooOpasoBanms. Ilyrh u  crmocoObl  BHA00Opa30BaHUS:
alonarpuueckoe  (reorpadguyeckoe),  CUMIATPUUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuanzanus). JJIMTeNbHOCTh 3BOIIOLIUOHHBIX ITPOLECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BOntonMOHHON OuOJOrMM B pa3pabOTKE HAyyHBIX METOJOB COXPAHEHHUS
OnopaznooOpazus. MHKPOIBOMIOLMS M KOIBOJIOLHMSA MAapa3uTOB U HX X035ieB. MeXaHU3Mbl
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdeMmoHcTpamun

Hoptpetsr: C. C. YerBepukos, J. Maiip.

Tabauiel 1 cxeMbl: «MyTallMOHHAsE U3MEHUYUBOCThY, «[lomymsiiioHHas CTpyKTypa BUIay,
«Cxema nposiBiieHHs 3aKkoHa Xapau—BaiinOepray, «JIBuxKyIiye Cuiibl 3BOIIOLUNY, «IKOJIOTHYECKas
U30JISALUS TOMYJISIMIA ceBaHCKOM Gopenny, «I eorpadudeckas n30a1us IMCTBEHHHUIIBI CHOUPCKOM
Y JIMCTBEHHHULIBI 1aypcKoi», «llomynsiiioHHbIe BOTHBI YMCIEHHOCTH XUIHUKOB U XKepTBy», «Cxema
JeMCTBUSL €CTECTBEHHOro 0TOOpa», «@DopMbl O60pbOBI 3a cyliecTBoBaHHe», «VHAYyCTpHATbHBIN
MenaHusm»,  «KuBble — uckonaemble»,  «IloKpoBUTENbCTBEHHAass  OKpacka  YKUBOTHBIX),
«IIpenymnpexaromnias OKpacka KUBOTHBIX», «PU3HONIOTHUYECKHE ajanranuny,
«IIpucmoco6IeHHOCTh OPTAaHU3MOB U €€ OTHOCUTEIIBHOCTEY, «KpuTtepuu Buiay», « Buapi-1BOMHUKNY,
«CTpyKTypa BUJa B Ipupoje», «CrnocoOsl BH1000pazoBaHus», «I eorpaduueckoe BU1000pa3oBaHue
TpEX BHUIOB JAHABIIIEH», «IKOJIOTMYECKOE BUI000pa3OBaHME BMJIOB CUHUI, «llomumions
pactenuit», «KamycTHO-peaeyHbli THOPUIY.

OObopynoBanue: repdapuul pacTeHUN, KOJUICKIIMM HACEKOMBIX, dyuyesja NTHI[ U 3Beped C
OpUMEpaMU  Pa3IMYHBIX TPHUCIIOCOONEHHM, Yydena NTHIl W 3Beped pa3HbIX BUAOB, repOapuu
pacTeHui OJIM3KHUX BUJIOB, 00PA30BABIINUXCS PA3TUIHBIMH CTIOCOOaMHU.

JlaGopaTopHasi padora «BpIsiBIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlabopaTopunasi padora «lIpucnocobieHuss OpraHu3MOB U HUX OTHOCHUTEIbHAs
[EIeCO00Pa3ZHOCTHY.

JlabopaTopuasi pa6ora «CpaBHEHHME BHJIOB IO MOP(OJOTUYECKOMY KPHUTEPHUION.

Tema 3. Makpossosonust 4 €€ pe3yJabTaThl

MeTO)IBI HN3YUCHHUA MAaKpPO3BOJIIOUWH. ITaneoHTONIOTHUECKHE MCTOABI U3YUYCHUS DBOJIFOIHHA.
[Tepexonnbie GopMbI U GUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaduueckue metopl n3ydeHust spoitonun. CpaBHeHue (Gaopsl U (payHbl MAaTEpPUKOB
U OCTpoBOB. buoreorpaguueckue obnactu 3emian. BUabsl-sHIEMUKH U PETUKTHI.

OMOpHOJIOrMYECKHE M CPaBHUTEIBHO-MOP(OIOrnYeckue METOAbl H3YyYeHHs] 3BOJIIOLUU.
I'eneTnyeckue MeXaHU3MBI SBOJIIOIMM OHTOI'CHE3a M IIOABJICHHMA J3BOJJIOIIMOHHBIX HOBIIICCTB.
['oMonoruuHble M aHaJOrMYHbIE OpraHbl. PyluMeHTapHbIE OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-
T'CHCTUYCCKUC, OMOXHMHUYECKIE U MATEMATHUECKHUE MCTObI U3YUYCHHA 3BOJIIOLIUH. I'omomorununnie
reHbl. COBpeMEHHbIE METO bl TOCTPOEHUSI (PUIOrE€HETUYECKUX JIEPEBBEB.
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XPOMOCOMHBIE MYTAITUU M SBOJIIOIHSI TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (TpaBuiia) ABONIONUU. [Ipunyun cmenwvt hynkyuii. HeobpaTuMocTh
HBOJIIOIIMU. AaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMITOB YBOIOIIHH.

JdemoHcTpauuu

Hoptpetsl: K. M. bap, A. O. Kopaniesckuii, @. Mrosuiep, 3. ['ekkenb.

Tabnuiel u cxembl: «DUTOTEHETHUECKUN P JIOWAAN», «APXEONTEPUKC», «3BEpO3yObIe
siepb», «Creronedansny, «PurnoGuTHY, «CeMeHHbIe TaOPOTHUKNY, «bruoreorpadudeckue 30HbI
3emnu», «/peiid koHTuHEeHTOB», «PenukThl», «HauanpbHble cTanguu 3MOPHUOHATIBLHOTO PA3BUTHUS
MO3BOHOYHBIX  KUBOTHBIX», «[ OMOJOTMYHBIE ¥ aHAJIOTHYHBIC OpraHb», «PyIUMEHTH,
«ATaBU3MBIY, «XpOMOCOMHBbIE HAOOpHI 4YelOoBeKa M IIMMMaH3e», «[JaBHbIE HampaBlIeHUS
ABONTIOIIUNY, «O0II1E 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJJIEKUUHU, TepOapuu, MYJSHKH HCKOMAEMbIX OCTaTKOB OPraHHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHe KU3HA HA 3eMuie

HayuHble TUNOTE3bl NPOMCXOXKJIEHUS JKU3HM Ha 3emie. AOHMOreHe3 U IaHCHEPMHS.
JloHayuHble TpPECTABICHUA O 3apOXKICHUU >KU3HU (KpealnoHu3M). [umore3a MNOCTOSHHOTO
camo3apo>kJieHus )Ku3HU U e€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanu, JI. Ilacrepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOITIOTHUS.

OcHoBHbIE 3Tanbl HEOpraHuyeckoi aBostouuu. [lnaHerapHas (reojoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIONUsA. AOUOTEHHBIN CHUHTE3 OPraHMYECKUX BEIIEeCTB M3 HeopraHndeckux. OnbIT
C. Mumniepa u I'. FOpu. O6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoamepBartHas rumotesa A.
. Onapuna, runores3a nepsuyHoro 0yiapoHa Jx. XonaeitHa, renetndeckas runoresa I'. Mémepa.
Pu6osumer (T. Yek) m runoresa «vupa PHK» V. T'mnbepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHHUE MTPOTOKIIETKH.

Uctopuss 3emnu u wmeroasl €€ wu3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
["'eoxponomnorus u e€ Metoabl. OTHOCUTENNbHAS U A0COIIOTHAs Te0XpOoHOJI0rHs. ['eoXpoHomornueckas
IIKaJa: 0HbI, 3Pbl, IEPUO/IbI, STTOXH.

HavanpHble sTansl opraHuueckoil sBosronuu. IlosiBieHHe M 2BONIONMS NEPBBIX KIETOK.
Opontonust MerabonuszMa. Bo3HHMKHOBeHHME TepBbIX d3kocucTeM. COBpEeMEHHbIE MUKPOOHbBIE
OMOIUIEHKHM KaK aHaJIor MepBbIX Ha 3emiie coobiecTB. CTpoMaToauThl. [IpoKaproOThl U 3yKapuOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). OBOJIIOLMOHHOE MPOMCXOXKJIEHUE BHUPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX ~ OpraHU3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  I'pyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Talbl HBOJTIOIMH BbICIINX pacTeHUi. OcHOBHBIE apoMopdo3bl pacTeHU. Brixos
pacTtenuii Ha cymry. [losiBIeHne ciopoBbIX pacTeHU U 3aBoeBaHKNE UMU CcyllId. CEeMEHHbIE paCTEHMSL.
ITpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHbBIE D3Talbl 3BOJIOLNUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbie
*HUBOTHBIE. JKM3Hb B BOje. DBOMIONMS MO3BOHOYHBIX. [Ipomcxoskiaenune ampuOUid U penTUIIHMA.
[IpoucxoxaeHne MIeKONMUTAIONMX © NTHI. [IpuHmun ximrodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTtue xu3HM Ha 3emMiie 1O PpaM U MEepUOJaM: apXei, MpOTEepO30H, Maaeo30M, ME3030H,
KaifHo30M. OOImas XapakTepuCcTHKa KIMMaTa M reojJorHueckux mporeccos. [losBieHne u pacuseT
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCIOBUS M BJMSHHE Ha Ta30BbIH COCTaB
aTMochepsl.

MaccoBble BBIMUPAHHSI — 3KOJIOTHYECKHE KpU3HCHI Mpouuioro. [IpuuuHbl U cienctBus
MacCcOBBIX BbIMUpaHUil. COBpPEMEHHBIH SKOJIOTMYECKHI KpH3HUC, ero ocodbeHHoctu. IIpobnema
coxpaHeHus OMopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHass CHUCTeMa OpPraHWYEeCKOro Mupa. [IpuHIMIBI KIacCH(pHUKAIMU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu
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Hoptpersr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, M. U. Meunukos, A. U. Onapus,
k. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [lacTepa mo u3ydeHUIo
caMo3apokJIeHusl ku3Hu», «Cxema ombita C. Mumiepa, I'. HOpu», «OTanbl HEOpraHMYECKOM
sBOMIOIIMNY, «['eoxpoHosoruueckas mkana», «HadanbHble STanbl OPraHUYECKOW SBOJIIOIIUN,
«Cxema o0pa3zoBaHus HyKapuoT MyTEM cuMmOuorenesa», «Cucrema )uBOH MpupoAb», «CTpoeHue
BUpyca», «Apomopdo3bl  pacTeHmit», «PurHODUTHY, «OIHOKIETOUHBIE  BOJOPOCIN,
«MHOrOKJIETOYHbIE BOJOPOCINY, «Mxn», «llanmoporHuku», «I'oioceMeHnHble pacTeHus», «Opraasl
[[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS JKUBOTHOTO MHUPA», «ApoMOp(hO3bl KUBOTHBIXY,
«IIpocretimmue», «Kumeunononoctaeiey, «llnockue uyepBu», «UneHucrtonorue», «PbuIOBIY,
«3emHoBoaHBIEY, «lIpecMbikaromuecs», «lItuney, «Mnekonurawomue», «Pa3Butue Ku3HU B
apxenckou spey», «Pa3BUTHE KU3HU B MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B MAJICO30MCKON
ape», «PasBUTHE KU3HM B ME3030MCKOM 3pe», «Pa3BuThe KU3HM B KaMHO30MCKOM 3pe»,
«CoBpeMeHHas CUCTEMa OPraHUYECKOr0 MUPay.

ObopynoBanue: repdbapun pacCTeHUHN Pa3IMUHBIX OT/IEJIOB, KOJJICKIIMH HACEKOMBIX, BJIIaYKHbIE
npenaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WITIOKOYKHX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Uy4esa NTHI] U 3Bepei, KOJUICKIIMH OKAMEHEJIOCTEH, TOJIE3HBIX UCKOMAEMbIX, MYJISIKI
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas jgabopatopHas padora «MoaenupoBanue onbeiToB Mwuiniepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPTraHUUECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnasi pabGora «l3ydyeHue W ONMCaHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUIN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «/3ydeHrne ocoOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX .

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AHTPOIIOTeHe3

Pa3nens! u 3aaun aHTPONOJIOTUU. METO/1bl aHTPOIIOIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IPOUCXOXKICHUM YEJIOBEKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonmcTtBo  4enoBeka € JKMBOTHBIMH. (CHCTEMaTHYeCKOe  IIOJIOKEHUE — YENIOBEKA.
CBuzerenbcTBa  CXOJCTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPAaBHUTEIbHO-MOP(OIOTHYECKUE,
sMOpHoNornyeckue, (QU3N0IOro-OMoXuMHUecKkne, moBefeHyeckre. OTauuus dYeroBeKka OT
KUBOTHBIX. [[pSIMOX 0%k I€HNE 1 KOMIUIEKC CBSI3aHHBIX C HUM MTPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3Ta
Y BTOPOM CUTHAJILHOW CUCTEMBI.

JBuxymue cuiibl ((hakTopbl) aHTpOIIOreHe3a: OMoIoruueckue, couraibable. COOTHOLIEHHE
OMOJIOTMYECKUX M COLMAIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcHoBHbIE CTaauu aHTpornoreHesa. PanHue yenoBexkooOpa3Hble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE TMOHTUABI — OOIIME MPENKH YeIOBEKOOOPa3HBIX 00€3bsiH M JI0oJeH. ABCTPAJIONUTEKU —
JIBYHOTHE TIpeAakH JiroAeil. YenoBeKk yMelnblid, MepBbIe H3TOTOBICHUS OpyAud Tpyna. Yenosek
NPSIMOXOJIALIHNI 1 MepBbI BHIXOJ JH0ei 3a mpenensl AQpuku. YenoBek reinenboeprekuii — o0mumii
IIPEIOK HEAHIEPTAIBCKOIO YEJIOBEKA U YEJIOBEKa pasyMHOro. UenoBeK HEaHAEPTAIbCKUI KaK BHUJ
JOIEN XOJIOMHOIO KiMMara. YeloBeK pa3yMHBId COBPEMEHHOIO THIIA, JCHUCOBCKHN YEIIOBEK,
OCBOCHME KOHTHHEHTOB 3a npejaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

DBOJIONUS COBPEMEHHOIro uesjoBeka. EcTecTBeHHBIH OTOOp B MOMYJSIUSAX 4YeJIOBEKa.
MyTanuoHHbIi nporiecc U noaumMopdusm. IlonmynsnnoHHbIE BOJHBI, Apeld reHoB, Murpauus u
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIo-HErpouiHas (IKBaTopraIbHasi), MOHTOJIONIHAs (a3UaTCKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusl uyeloBeKa 10 IlaHeTe. EMUHCTBO denoBeueckux pac. HayuHas HeECOCTOATENBHOCTH
pacusma. [IprcmocoOIeHHOCTh YeoBeKa K Pa3HBIM YCJIOBHSM OKpYKaromied cpenpl. Brusaue
reorpaguuecKkoii cpesl U Iperida reHoB Ha MOP(OIOTHIO U (PU3UOTOTHIO YeTTOBEKa.

MexauciuIImHapabple  METoIbl B (pu3uyeckoit  (OMOJIOTHYECKOW)  aHTPOIIOJIOTHH.
OBOJIIOLMOHHAS AaHTPOIIOJIOTHSI ¥ TAJIE0AHTPOIOJIOT U YEIOBEUECKUX Monysuuil. buoconnanbabie
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WCCJICTOBAHMSI TIPUPOIBI YesioBeka. MccinenoBanne KO3BOMIOIUN OHMOJIOTHIECKOTO U COIIMATTLHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumoB.

Tabmuubpt u  cxembl: «MeToabl  aHTpomojiorun», <« OJIOBHOW MO3T  YEJIOBEKaY,
«YenoBexkooOpa3Hble 00e3bsiHBbI», «CKeJIeT 4YeloBeKa U CKeJleT IIMMIIaH3e», «PynuMeHThl u
aTaBU3MbI», «/[BIKyIIue CHJIbl  AHTPOIOTreHEe3a», «DBOJIIOIMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanionurek», «4HemoBek ymenbli», «HenoBek NpAMOXOIAUN», «/eHUCOBCKHUI YeOBEK»
«Heanpepranbip», «KpoManboHb», «lIpenku yenoBekay, «ITalbl BOIIOLUHN Yel0BeKay, «Pacbl
YEJIOBEKay.

O6opynoBanue: MyJsSHKH OKaMEHEIOCTEH, MPEeIMETOB MaTepUaIbHOW KyJIbTYphl MPEIKOB
4yenoBeka, penpoaykiuu (pororpadun) kapTuH ¢ MUDOTOTHYECKUMH U OMOJICHCKUMU CIOKETaMH
MIPOUCXOXKICHUS YelnoBeka, (ororpadguu HAXOMOK MCKOMAEMBIX OCTATKOB YEIOBEKa, CKEIeT
YyeJIOBEeKa, MOJENb Yeperna 4YelOBeKa M 4Yeperna IIMMIAaH3€, MOJEIb KUCTU YeJOBEKA U KHUCTH
IMMIIAH3€, MOJIEJIM TOPCa MPEIKOB YeIOBEKa.

JlaboparopHas padota «3ydueHne ocoOOEHHOCTEH CTPOCHHUS CKEJIEeTa YEIOBEKa, CBA3aHHbIX C
MPSIMOXOXKICHUEM».

IIpakTuyeckasi padora «/3yueHue sKOJIOTMYECKUX aJanTaluil 4eI0BEKay.

Tema 6. DkoJiorusi — HayKka 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB M HAJOPraHNU3MEeHHbIX
CHCTEM C OKpY Karouei cpenoit

3apokaeHue U pa3BUTHE YK0JIOTUH B Tpynax A. 'ymbonbeara, K. @. Pynse, H. A. CeBepiiona,
9. I'exkens, A. Tencnu, B. H. Cykauéna. Paznens! u 3anaun 3xosoruu. CBs3b 3KOJIOTUU C APYTUMHU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOmroAeHUA. DKCIEPUMEHTBI B HKOJIOTUU: HMPUPOJHBIE U
naboparopHeie. MoaenupoBaHue B SKOJIOTHH. MOHHUTOPHHI OKPYXKAIOIIEH Cpeabl: JOKaIbHBIM,
pPErHOHANIBHBIN U TJI00AILHBIN.

3HaueHUE HSKOJOTMYECKUX 3HAHMW U1 4YeJIOBEKa. DKOJOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3eM uyenoBedecTBa ¢ MNpUpoaoil. POpMHPOBAHHME OSKOJOTUYECKOW KYIbTYpHl H
HKOJIOTMYECKOM IPAMOTHOCTU HACEJICHUS.

JdemMoHcTpanuu

[Moptpersr: A. T'ymbonbar, K. ®@. Pynse, H. A. CesepuioB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabmuuel u cxemsbl: «Pa3fensl 3koi0rum», «Metoabl 3KoJorun», «CxemMa MOHUTOPHUHIA
OKpYKaroIIeu Cpeb».

JIaGoparopHas pabota «/3yueHne MeTo10B 3KOJIOTHUECKUX UCCIETOBAaHUI».

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Dkonorndyeckue GakTopbl U 3aKOHOMEPHOCTH UX AercTBUs. Kiaccupukaius 3K0I0rn4eckux
(bakTopoB: a0MOTHYECKHE, OMOTHYECKHE, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTH JACHCTBUS
skonoruueckux ¢akropon. [Ipasuno munumyma (K. npenrens, FO. JIuOux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Aobuortnueckue (axropsl. CBeT kak dKosorndeckuil ¢axrtop. JlelcTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OJKOJOTHYECKHE TPYIMIbl PACTEHUH M KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHanpHas poisb ceera. doTonepnoausm.

Temnepatypa kak »skojorumueckuii akrop. JleficTBue Temieparypsl Ha OpIraHU3MBIL.
[TolKnIOTEPMHBIE U TOMONOTEPMHBIE OPIraHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonormyeckuil daxtop. Ilpucrnocobnenus pacteHudl K MOAAEPKAHUIO
BojiHOTO OanaHca. Knaccudukanus pacteHuid Mo OTHOIIEHUIO K Bojie. [Ipucrnoco6ieHust skuBOTHBIX
K U3MEHEHHIO BOJHOTO PEKHUMA.

Cpenpl oOuTaHMS OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAS, IOYBEHHAs, TIIyOWHHAS
HOJNOYBEHHAsA, BHYTPUOpPraHW3MeHHas. DU3UKO-XMMHUYECKHME OCOOEHHOCTH cpesl OOUTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.
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buonornueckue purmel. BHemHue n BHyTpeHHHE pUTMbL. CyTOYHBIE M TOAWYHBIC PUTMBIL.
[Tprcnoco01eHHOCTh OPraHU3MOB K C€30HHBIM MU3MEHEHHSIM YCIOBUMN JKU3HH.

Kuznennsie ¢Gopmbl opranu3moB. [lonstue o xu3HeHHoW (opme. YKuzHeHHBIE (POPMBI
pacTeHHi: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJETHHE TPaBbl, OJHOJETHHUE TPAaBBI.
Kuznennsie (YOPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS
1 o0pasa KU3HH.

buotnueckue Gpaxkropsl. Buibl OM0THYECKUX B3aUMOICHCTBUI: KOHKYPEHIINS, XUIITHUYECTBO,
cumOuno3 u ero ¢opmsl. [lapasutusm, Koonepauus, MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckne B3ammopeiicTBus (Tonuyeckue, popuueckue, (padpudeckue).
3HayeHne OMOTMYECKHUX B3aUMOJEHCTBMH JJs CyLIECTBOBAHMS OPraHU3MOB B Cpeie OOUTaHHS.
[TpuHIMT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpauuu

Tabmuuer 1 cxeMmbl: «OKoJoruueckue (akTopbs», «CBETOBOM CHEKTP», «IKOJOTHMUYECKHE
IPYMNIbl )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIE», «DU3HONOTHYECKHE aNalTalud KUBOTHBIX», «Cpeapl OOWTaHUS OpPraHU3MOBY,
«buonornyeckue putMmel», «KusHennsle GopMbl pacteHui», «Ku3HeHHbIE (OPMBI KUBOTHBIXY,
«DKOCUCTEMa HIMPOKOIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOro Jjeca», «llemm mnmraHus»,
«Xumnunyectoy, «llapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaansm».

O6opynoBanue: repbdapuM pacTeHUH U KUBOTHBIX, TMPUCIIOCOOJICHHBIX K BIIASHHUIO
pasIMYHBIX ~ SKOJIOTMYECKUX  (AKTOpOB, repOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOJIOOMBEHIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHusi, repoapu M KOJUIEKLUHU TETJIOII0OUBBIX, 3MMOCTOMKHUX, MOPO30YCTONUNBBIX PACTECHUH,
YydJesia ITHII ¥ 3Bepeid, repdapuu pacTeHui, OTHOCAIIUXCS K TUTpoduTam, kcepohuram, Me3opuTam,
KOMHATHBIE PACTEHMs JAaHHBIX TPYII, KOJUIEKLUH >XMBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repOapuy M KOJUICKIIMHA PACTEHUH M JKMBOTHBIX, OOJANAIOMIMX YEePTaMU IMPHUCIIOCOOICHHOCTH K
CE30HHBIM U3MEHEHUSM YCIOBUMN KHU3HHU, FrepOapuy U KOJIJIEKIIMM PACTCHUHN U )KUBOTHBIX Pa3InYHbIX
KU3HEHHBIX (OpPM, KOJUIEKIIMM JKUBOTHBIX, YYAaCTBYIOIIMX B Ppa3IMYHBIX OHOTHUYECKUX
B3aUMO/ICHCTBUSX.

JlabopaTopHas paboTta «BpIsiBIeHHEe TPUCTTOCOOTIECHUN OPraHU3MOB K BIUSHUIO CBETA.

JlaGopatopHass pabota «BbIgBIeHME NPUCHOCOONEHUH OPraHU3MOB K  BIIHSHHUIO
TEMIIepaTypbI».

JIaGoparopHasi paboTa «AHAaTOMHYECKHE OCOOCHHOCTH pACTeHUH U3 Ppa3HbIX MeECT
oOUTaHUY.

Tema 8. Jkos10rust BUAOB U NMOMYJISALUM

DKOJIOTHYECKHE XapaKTepUCTHKU momynsuuu. [lomynsius kak Ouonormyeckas cucTeMa.
Pons HeomHopomHOCTH cpenbl, (u3nyeckux OapbepoB M OCOOCHHOCTEW OMOJIOTHMH BHJIOB B
(bOopMUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYphI MOmymsiiiuii. OCHOBHbBIE TOKA3aTENU MOMYJISINH:
YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS M MOJIOBASI CTPYKTYpPA, POKIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAITU.

DKoJloruueckasi CTpyKTypa nomyisuuud. OleHKa 4YHCIEHHOCTHM mnomyisiuuu. J[nHamuka
MONMYJSINUKA M €€ peryysiuus. buoTndecknii moTeHUUaI MOmyIsiuuu. MoaenupoBaHue TUHAMUKHU
nonynsiuud. KpuBble pocra uMciIeHHOCTH mnomyisuuu. KpuBble BbDKHMBaHUS. Perynsnus
YUCJICHHOCTH TOMYJSIUANA: POJb (PAKTOPOB, 3aBHUCSIIMX W HE 3aBUCAIMX OT TIJIOTHOCTH.
Dkonorudeckue crpareruu BuaoB (r- u K-crparerun).

[lonsiTue 00 oxosormyeckoi Huie Buaa. MecrooOutanue. MHoromepHas MOENb
skosornyeckor Humu Jx.M. XarumHcona. Pazmepsl skonorndeckod Huiud. [loreHumanbsHas u
peanu30BaHHAs HUIIY.

Bun kak cucrema mnonynsuuii. Apeanbl BUAOB. BuUIbl M UX JKU3HEHHBIE CTPATETHUU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUSI M MHUIpaluid JKUBOTHBIX. buonornueckue WHBa3uU
Yy)KEPOJHBIX BUOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4uHCOH.
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Tabnuupr 1 cxembl: «DKOJIOTHYECKUE XAPAaKTEPUCTHKHU MOMyIsuny, «IIpocTpancTBeHHAas
CTpyKTypa mnomyisauuu», «BospacTHele mnupamunsl nomyiasnun», «CKOpPOCTh — 3acencHus
MOBEPXHOCTU 3€MJIM pa3IMyHbIMU opraHuzMamm», «Moxens »skonoruueckod Humm JIx.
M. XaruuHCcoHa».

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIUN )KUBOTHBIX.

JIaGoparopHas pabota «IIpucnocoGienust ceMsiH pacTeHU K pacCEeICHUION.

Tema 9. Jkoj10rus c0001IECTB. IKOJIOTHUECCKUE CUCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MEX]y OpraHu3MamMu B
OuoILIEHO3E.

Dkocucrema Kak oTkpbiTas cucrema (A. JIx. Tencnn). @yHKIMOHAIBHBIE OJIOKA OPTaHU3MOB
B 9KOCHCTEME: POAYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoguueckue ypoBHu. Tpoduueckue nenu
u cetu. AGnornueckue 010ku 3KocucteM. [1ouBbl U Wbl B 3KOocucTeMax. KpyroBopot BemiecTs u
MOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNN YKOCUCTEMBI. broMacca ¥ mpoayKIust. DKOJIOTHUECKUE THUPAMUIbI
qrcesn, OMoMacchl U SHEPTUU.

Hanpasiennsie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuyuHbIC U BTOPHYHBIC
CYKIIECCHH U UX IPUYUHBI. AHTPOTIOTeHHbIE BO3/IEHCTBUS Ha cyKieccuu. KiimMakcHoe coo01ecTBo.
bropa3znoobpasue 1 moJHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBI.

AHTpOTIOTEHHBIE ~ HKOCHCTEMBI.  Arposkocuctema. ArponeHo3. Pasmumums  mexay
AHTPONOTEHHBIMU U TPUPOTHBIMU HKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas diopa u ¢ayHa.
CunaHTponuzanus ropojackoi gaynsl. buonorudeckoe u xo3sHUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM
1 ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (pOpMHpOBAHHUS ~ OCHOBHBIX  B3aUMOJICHCTBUI  OpPraHuU3MOB B
sKocucTemMax. IlepeHoC SHEprHuHM W BEUIECTB MEXIY CMEKHBIMH JKOCHCTEMAaMHU. Y CTOMYUBOCTH
OPTraHU3MOB, MOIMYJISALUN U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUI.

MeTom010THsI MOHUTOPHHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCHCTEM.

JdemoncTpanuu

[Toptper: A. Jlx. Tencnu.

Tabmuuer n cxembl: «CTpyKkTypa OHMOIIEHO3a», «DKOCHUCTEMA IIHMPOKOJIMCTBEHHOTO Jecay,
«JKocucTeMa XBOWHOTO Jecay, «QDyHKIMOHAJIbHbIE TPYIIBI OPraHU3MOB B SKOCUCTEMEY,
«Kpyrosopor BemecTtB B 3kocucreme», «llemn mnwuraHus (macTOWINHAs, JETPUTHAs),
«IKoJoruyecKasl MUpaMuaa 4Yucen», «IKOJOTHYecKas MUpaMujia OMoMacchl», «IKOJOTHYECKAS
nupamuia sueprun», «O0pazoBanue 6onota», «llepBuuHas cykieccus», «BoccraHoBneHue neca
nocie noxapa», «9KocucTeMa o3zepa», «ArpoieHo3», «KpyroBopor BelIecTB U MOTOK IHEPIHH B
arporueHose», «IIpumepsl ypooskocucTem».

O6opynoBanue: TepOapuy pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4ydyena NTHI[ W 3Bepew,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENTb YKOCUCTEMBI.

IpakTnuyeckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlabopaTopHas pabora «M3ydeHne pazHOOOpa3usi MENKWX IMMOYBEHHBIX WICHHCTOHOTHX B
pasHBIX KOCHCTEMAX .

OKckypeusi «OKCKypcHsi B TUIMYHBIA OHoreoneHo3 (B AyOpaBy, OepesHsK, €lbHUK, Ha
CYXOOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

DKcKypcus «IKCKypcHs B arpo3KOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO03SIICTBO)».

Tema 10. buocdepa — rinodajbHas IKoCHCTEMA

buocdepa — obuiennanerapaas 06004ka 3emiy, Te CyIIeCTBYET WM CYIIECTBOBAJA JKU3Hb.
Pa3zButne npeacrasnennii o onocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ cocta. JKuBoe BemecTBo 6Hocepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyiiecTBoBaHUsl Omocdepsl. OcoOeHHOCTH OMocdepbl Kak TI00aTbHON
sKocucTeMbl. JluHamuyeckoe paBHoBecHe B Onochepe. KpyroBopoTsl BemiecTB u OMOre0XUuMHUIECKHE
UKITBI (YTiiepoaa, a3ota). PUTMUUYHOCTE siBIeHUH B OMocdepe.
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3onanbHOCTh Ouochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOHHBIE
Jjeca, CMEIIaHHbIE M IIMPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI, IyCTBIHHU, TPOIWYECKHE Jeca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHpP OMOMOB CYIIIH.

Crtpykrypa ¥ (yHKIUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMAaNa U OnocQepHbIX
byHKUINH.

JdemoHcTpauuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuisr u cxemsl: «'eocdepsr 3emnny, «KpyroBopor azora B mpupone», «KpyroBopor
yriepojia B mpupojae», «KpyroBopor kuciopoaa B npupone», «KpyroBopoT BOJbI B MPUPOJIE»,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue nosica 3emmn», «TyHnpay, «Takiray, «CMmenranabId
necy, «lIupoxonuctBeHHBbIN Jiec», «Crenby, «CaBanHay, «[lyctbins», « Tponudeckuii gecy.

Ob6opynoBanue; repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaoumias cpeaa

DKOJOrM4ecKre KPU3NChl M X IpUunHbL. Bo3elicTBue yenoBeka Ha 6uocgepy. 3arpsizHeHne
BO3yIIHOW cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpeabl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne nousbl. OxpaHa NOYBEHHBIX PecypcoB. M3MeHneHue knumara.

AHTPONIOT€HHOE BO3/CHCTBUE HA PACTUTENIbHBINA U KMBOTHBIA MUp. OXpaHa pacTUTEIbHOIO
U )KMBOTHOTO MHpa. OCHOBHBIE IPUHIUIIBI 0XpaHbl Ipupoibl. KpacHsie kuuru. Ocobo oxpaHsiemble
npupoanbie Tepputopun (OOIIT). borannyeckue casbl U 300JI0TUYECKUE TTAPKH.

OcHOBHbIE MPHUHLMIIBI YCTOMYMBOIO pPa3BUTHS UYEJIOBEUECTBA U IMpPHUPOAbl. PanuoHanbHOE
NPUPOJIONIONB30BAHUE M COXpaHEHHuEe Ouosoruyeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJIOIMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Hca U
€ro BEpOSITHBIE MOCIIEACTBUS.

Pa3BuTre METO/10B MOHUTOPUHTA PA3BUTHSI ONTACHBIX TEXHOTEHHBIX IPOLIECCOB.

JdeMoHcTpamun

Tabnuib! u cxembl: «3arpsa3Henue arMmochepbi», «3arps3Henue ruapochepsr», «3arps3HeHue
nouBsl», «[lapHukoBbIil 3¢ dexT», «Ocob0 oxpaHseMble MPUPOIHBIE TEPPUTOPUN», «Mozaenu
YIPaBISEMOr0 MUPay.

Ob6opynoBanue: (ororpaguu oxpaHseMbIX pacTeHUH M *KUBOTHBIX KpacHoil kHurum Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.

IIVNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'N HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
@I'OC COOQ ycranaBnuBaeT TpeOOBAaHUS K pe3yJIbTaTaM OCBOCHHUS 00 yJaloIIMMHCS TPOTpaMM

CpEITHETO oO1miero oOpazoBaHus: JINYHOCTHBIE, MeTarpeIMETHBIC
158 Hpe)IMeTHI)IC.

B cTpykType NIWYHOCTHBIX pE3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO OHOJOTHH BHIICTICHBI
CJICITYFOIIIHE COCTAaBJIAIOIIHE: OCO3HaHME  OOYJAIOIIUMHUCS  POCCHUHCKOW TpaKIaHCKOM
UICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOIPEACIICHHIO,
HaJIM4ue MOTUBAOIUU K O6yquPIIO 6I/IOJ'IOFI/II/I, ueHeHanpaBneHHoe pa331/1T1/1e BHyrpeHHI/IX
yOeXKIACHU JHMYHOCTH HA OCHOBE KIIIOYEBBIX I[EHHOCTEH U HCTOPUYECKHX
TPaJMIINI pa3BUTHSI OMOJIOTUYECKOTO 3HAaHUs, TOTOBHOCTh MW  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS B CBOEH NIEATEIHHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIUMU
CUCTEME OMOJIOrHYecKOoro oOpa3oBaHUs, HATMYKWE IPABOCO3HAHMS SKOJOTHYECCKONH KYJIbTYpPHI,
CHOCOGHOCTI/I CTaBUTh LCJIM U CTpOI/ITb JKN3HCHHBIC I1JIaHBbI.

JImuHOCTHEIC PE3YIbTATBl OCBOCHUA IHPOTpaMMBbI I10 ouomoruu JOCTUTAaIOTCA B €IHUHCTBC
y‘-IG6HOﬁ U BOCIHUTATEIbHOM NEATCILHOCTH B COOTBETCTBUM C TpaAUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBTYPHBIMH, HUCTOPUYCCKUMHU W AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH, NPHUHATBIMH B
06H.I€CTB€ npaBujIaMM W HOPMAaMH TIIOBCACHUA U CHOCO6CTBYIOT nmponeccam CaMOITO3HAHUA,
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CaMOBOCIIUTAHUS U CaMOPa3BUTHS, PAa3BUTUS BHYTPEHHEW MMO3UIIMM JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U TNPABOINOPSAKY, YEJIOBEKY TpyJda M CTApLIEMy IOKOJEHHUIO, B3aHUMHOTO
yYBa)KCHHUSI, OEPEIKHOTO OTHOIICHUS K KYIBTYPHOMY HACIEAHNIO U TPAIUIIUSIM MHOTOHAIIMOHATHHOTO
Hapopa Poccuiickoit @enepanun, NpUpoje U OKPYKarollen cpene.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeamera «bruomorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTpPEHHEMH
MO3HUILKEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM LIEHHOCTSM POCCHIICKOr0 00IIecTBa, pacuIMpeHne KU3HEHHOTO
OIbITA U OIBITA JESATENIBHOCTH B MPOLIECCE PEATM3ALNN OCHOBHBIX HAIIPAaBJIECHUN BOCIIHUTATEIbHON
JIEATEIbHOCTH, B TOM YHUCIIE€ B YACTHU:

1) rpakIaHCKOro BOCIUTAHUS

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3UIMM  OOydYarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HAHHE CBOMUX KOHCTUTYLUHMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)keHHUE 3aKOHa U
IIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPHU CO3JAHUHU Y4E€OHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN ONOJIOTHYECKUX YKCIICPUMEHTOB;

CIOCOOHOCTH OMPEENIATH COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHON
JKU3HH U OOBSICHATE €€;

YMEHHE YUYUTHIBATh B CBOUX JACUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JOJIEN € Pa3HBIMU YOEKICHUSMU, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IMIPOLIECCE COBMECTHOIO BBINOJHEHUS Y4YEOHBIX,
MIO3HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/]ay, YBAKUTEIHHOI'O OTHOIIEHHUS K MHEHHIO OIIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TFOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKON NEATENLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW MICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoAy, 4yBCTBAa OTBETCTBEHHOCTH nepes PoauHol, roprocTtu 3a cBoi Kpail, cBoro Poauny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO HapoJa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEIUIO U MAMSATHUKAM MPUPOBL, TOCTUKEHUSIM
Poccun B Hayke, UCKycCTBe, CIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OIICHHBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBICHUE U pa3BUTHE OUOJIOTUH,
MOHMMAaHHUS 3HaYeHMsI OMOJIOTMH B IO3HAHNUHU 3aKOHOB IIPUPO/IbI, B dKU3HU YEIOBEKA U COBPEMEHHOT'O
00111eCTBA;

ujeitHast yoex1€HHOCTb, TOTOBHOCTb K CITYKEHHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
€ro cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0 Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO U IPHHUMATh OCO3HAHHBIC PEIICHHS], OPUEHTHPYSICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMTENSM, CO3AAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSATUSA LIEHHOCTEN CeMENHOM )KU3HU B COOTBETCTBUU C TPAAULIMSIMU Hapo 0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUICHHWE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUI;

ITOHMMAaHHUE YMOLIMOHAIILHOTO BO3AECHCTBHSI JKUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHHIO B PAa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢pu3HYecKOro BOCIUTAHUS:

MOHMMaHHE W peaju3alysi 3J0pOBOro U Oe30macHoro obpasza XHU3HU (370pOBOE MUTAHHE,
coONIofieHNe TUTHEHWYECKUX MpaBWI U HOPM, cOANaHCHPOBAHHBIN pPEXHUM 3aHATHH U OTIbIXa,
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perynspHas pu3udeckas akKTUBHOCTE), OEpEKHOT0, OTBETCTBEHHOTO U KOMITIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PpU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MMOHMUMAaHKE IIEHHOCTH MPABUJI MHIUBUAYAITBHOTO M KOJUIEKTUBHOT'O 0€3011aCHOTO MTOBEICHUS
B CUTYyalUsIX, YIPOXKAIOLIKX 30POBbIO U )KU3HU JIOJEH;

OCO3HAHWE TMOCIEJACTBUA M HEMPUATUS BPEAHBIX NPUBBIUCK (YHOTPEOJICHUS ATKOTOIIS,
HapKOTUKOB, KYpEHHUS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPy 10J100ue;

TOTOBHOCTh K aKTUBHOW JIEATEIbHOCTH TEXHOJOTUYECKON M COIMAIbHOM HANpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIIOIHITH TAKYIO ACSITEIbHOCTD;

WHTEpPEC K pa3iudHbIM cdepaM TpodeCCHOHATBHONW JeATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCeU
JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS

9KOJIOTHYECKU 11eJIecCO00pa3HOe OTHOIIECHHE K MPUPOAE KaK MCTOYHHMKY >KM3HU Ha 3emIe,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIICHUE YPOBHSA SKOJOTMYECKON KYyIbTyphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCIEICTBUN JIsl OKPYKAIOIIEH CPE/Ibl;

OCO3HaHUe TT100aTIbHOr0 XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH HCITOJIB30BATh PUOOpPETaCMBbIE ITPU U3YICHUH OMOJIOTHH 3HAHUS U YMEHUS TIPU
pelieHrun MmpoOseM, CBSI3aHHBIX C PAlMOHATIBHBIM MPUPOJIONONIB30BAHUEM (COOIIOEHUE MPABHII
MOBEJICHUS B MIPUPO/IC, HAMIPABICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCUCTEMAX, OXPaHY BUJIOB,
9KOCHUCTEM, Onocdepsl);

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BPEI OKPYKAIOIIECH IPUPOIHOM Cpeae, yMEHHUE
MPOTHO3UPOBATh HEOIArOMPUATHBIC SKOJIOTHUECKHE MOCIEACTBHS MPEANPUHUMAEMBIX JICUCTBUN U
MpeaoTBpaniaTh ux;

HaJU4yhe pPa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, HKOJIOTHYECKON KyJIbTYpbl, OIbITa
JEATETLHOCTH  DKOJIOTMUECKOW  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThHCSI HMHU B
MMO3HABATENIbHOW, KOMMYHUKAaTUBHOM W COLMAIbHON NPAKTUKE, TOTOBHOCTH K YYaCTUIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHOM MpPAaKTHKH, OCHOBAaHHOTO Ha JWajore KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILIEHCTBOBAHMUE SI3bIKOBOM M YMTATENICKOM KYJIbTYPBl KaK CPEICTBA B3aMMOJICHCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUDA,

MOHUMaHUe CrenupuKd OMOJIOTUM KaK HayKH, OCO3HaHHS €€ poilu B (OPMUPOBAHUU
pPaIMOHAIPHOTO HAYYHOTO MBIIIJICHUS, CO3/JaHHH IE€JIOCTHOTO TPEICTaBICHUs] 00 OKpYXKaIoIeM
MHUpPE KaK O eMHCTBE MPUPOIbI, YEIIOBEKA U O0IEeCTBa, B MO3HAHUN MPUPOAHBIX 3aKOHOMEPHOCTEH
U PEIIeHUH MPoOJIeM COXpaHEHUsI IIPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTHH JUIsi COBPEMEHHOM NMBHIM3ALMU: OOECTICUeHUs
HOBOTO YPOBHS DPa3BUTHS MEAMIIMHBI, CO3JaHUE TIEPCIICKTUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX
peliaTh pecypcHbie MpoOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOWCKA MYTEH BBIXOJAa U3 TI00ATBbHBIX
HKOJIOTHYECKUX TIPoOIeM U 00eCreueHus Mepexoaa K yCTONYMBOMY Pa3BUTHIO, PallMOHATHLHOMY
HCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TOJYYCHUU OHOJIOTHYECKUX 3HAHWM B IIEJISX TOBBIMICHUS 0OIIen
KYJIBTYPbI, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTAaBHOM dYacTH (yHKIIMOHAIHHON
rPaMOTHOCTH 00yJaronuxcs, GopMUPYEMOM MPU U3YICHUN OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIOJB30BaTh IMOJlydyaeMble 3HAHUS U1 aHajdu3a W OOBSCHEHUsS SBICHUI
OKPYXKAIOIIET0O MHpa W MPOUCXONAIMX B HEM HM3MEHEHUH, yMEHHE JenaTb OOOCHOBAHHBIE
3aKIJIIOUEHHUS] HA OCHOBE HAYyYHBIX (PAKTOB U UMEIOUINXCS JAHHBIX C IIEJIBI0 MOTyYeHUS T0CTOBEPHBIX
BBIBOJIOB;
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CHOCOGHOCTB CaAMOCTOATECIIbHO UCITIOJIH30BAaTh 6HOHOTI/I‘I€CKI/IG SHaAHUWA TJI1 pCIICHUA HpOGHeM
B PCABbHBIX )KU3HEHHBIX CUTYAIHIX;

OCO3HAHUEC LCHHOCTHU Haquoﬁ ACATCIIBHOCTH, T'OTOBHOCTb OCYHICCTBJIATH IHPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh HHIMBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPhIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWUH 10 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
NOTPEOHOCTSAMH.

B niporiecce 1oCTHKEHUS IMYHOCTHBIX PE3YJIBTATOB OCBOCHHS 00YUYAIOIIMMUCS IPOTPaMMBbI
CpeaHero o0mero 0opa3oBaHus y 00YJarOIIUXCsl COBEPIICHCTBYETCS] SMOIIMOHATBHBIA HHTEIICKT,
IpeIoIararIui copMUPOBAHHOCTH:

CaMOCO3HaHUSI, BKIIFOUAIOIIETr0 CIIOCOOHOCTh TIOHMMATh CBOE SMOLIMOHAILHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHHUsI, BKIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATD
OTBETCTBEHHOCTD 3a CBOE TIOBEJICHUE, CITOCOOHOCTD aIallTUPOBATHCS K AIMOIIMOHAILHBIM
HU3MCHCHUSAM U HPOSABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTPCHHEH MOTHBAIIMH, BKJIFOUYAIOIICH CTPEMIICHHE K JOCTHIKEHHIO LIEJTH U YCIIEeXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC ﬂeﬁCTBOBaTb, UCX0Os1 U3 CBOUX BOBMO)KHOCTefI;

9MIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh YMOLIMOHATIBHOE COCTOSIHUE JAPYTHX,

YUUTBIBATH €ro npu OCYHICCTBJICHUU KOMMYHUKAIIUH, CIIOCOOHOCTH K
COYYBCTBUIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIINX CHOCO6HOCTI) BBICTPANBATb OTHOWICHUA C APYTUMU
JIFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeameTHbIe pe3yJabTaThl OCBOCHMSI y4eOHOro mnpenmera «bHonorvsy» BKIIOYAIOT:
3HaUMMBbIE N (OPMHUPOBAHUS  MHPOBO33PEHHs]  OOydYalOMIUXCS — MEXKAUCHUIUITMHAPHBIC
(MeXnpeIMeTHbIE) 00IlleHayuHbIe IOHATHS, OTPa)KAIOIUE LEJIOCTHOCTh HAYYHON KapTHHBI MUpa U
cnenuuKy METOJOB TO3HAHMS, HCIONb3yeMbIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHs,
SIBJICHHE, TIPOIECC, CUCTEMa, HaAYYHBIN (PaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI,
UCCIIeIOBaHNe, HAONI0/IEHNEe, M3MEpPEeHHe, HKCIEPUMEHT W JpyTue); yHHBEpCalbHbIE yueOHbIE
JIEUCTBHUS (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, PEryNIsSITUBHBIE), oOecrneunBaronye
dbopMupoBaHre (QYHKIIMOHATBHONH TPaMOTHOCTH U COIHUAIBHON KOMIIETEHIIMH OOY4YaIolIuXCs,
CIOCOOHOCTH O0YYAIOUIMXCS HCITOT30BaTh OCBOCHHBIE MEKTUCIIMIUTMHAPHBIE, MEPOBO33PEHYECKIE
3HAHMS U YHUBEpCAIbHbIE YdeOHbIE IEHCTBUS B TO3HABATEIBHON U COITMAILHOMN MPAKTHKE.

B pesynbrare wusydeHuss OWOJIOTMM Ha YPOBHE CpEAHET0 00mero oOpa3oBaHUs ¥y
oOyuaromierocss OyayT cQopMHUpOBaHBI TO3HABATENIbHBIE YHHUBEpCadbHble Yy4ueOHbBIE IEHCTBUS,
KOMMYHHMKaTHBHbIE YHUBEpPCalIbHbIE yUeOHbIE AEHCTBUS, PEryISITUBHbIE YHUBEpPCAIbHbIE yueOHBIE
NENCTBUS, COBMECTHAS JIeATEIHHOCTb.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA
Ba3oBble Jornyeckue AeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaJU3UpOBaTh IpoOOJEeMy, paccMaTpuBarh e¢
BCECTOPOHHE;

UCIOJIb30BATh NMPH OCBOCHUM 3HAHMN MPUEMBI JIOTHYECKOTO MBIIIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEHMSI, KJIacCU(PHUKAIUHU, 000011IEHNS ), PACKPbIBATh CMBIC]I OMOJIOrMYECKUX MOHATUH (BBIAETIATh
UX XapaKTepHbIe MPU3HAKHU, YCTAaHABIMUBATH CBSI3U C JPYTUMHU ITOHITHUSAMHN);

OTpeeNATh LEeNH JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUIKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIOJIb30BAaTh OUOJOTHYECKUE MOHATHUA A OOBACHEHHA (AKTOB U SIBICHUM KHUBOH
HIPUPOJIBI;
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CTPOUTH JIOTHYECKHUE PACCYKIACHUS (MHAYKTUBHEIC, ICTyKTUBHBIC, 10 aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U TPOTHUBOPEYHUS B PacCMaTPUBAEMbIX SIBICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOYCHUS;

MIPUMEHSTh CXEMHO-MOJIEIbHbIE CPEICTBA JAJISi MPEICTABICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILICHUHA B H3Y4aeMBIX OHMOJOTMYECKHMX OOBEKTaX, a TAaKKe MPOTUBOPEYM pa3zHOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUsS TPOOIEMBI C YUYETOM aHAIN3a UMEIOIUXCS MaTePUAIBHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLEHUBATb COOTBETCTBUE PE3YJbTATOB LEINSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOpJAMHUPOBAaTh M BBIIOJHATH PA0OTYy B YCJIOBHMSX pPEAIBHOTO, BHUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELICHUH KU3HEHHBIX IIPOOJIEM.

Ba3oBble uccienoBaTebcKue 1elCTBUS:

BJIQJICTh HABBIKAMH Y4COHO-HMCCIICOBATEIILCKOM U TPOCKTHOM JESTEIbHOCTH, HABBIKAMHU
paspeuieHus mpoodJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOIOB
pelIeHHs TPAKTHUYESCKHX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX METOIOB TIO3HAHUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI ACATCIBHOCTH I10 IOJIYYCHUIO HOBOI'O 3HAHUA, €TI0
UHTEpIpETAINU, NPeoOpa30oBaHUI0 U NPUMEHCHHUIO B YYCOHBIX CHTYallMsSX, B TOM YHCIE TPU
CO3JaHun y‘I€6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(dbopMHpOBaTh HAYYHBIM THI MBIIUICHUS, BIAJIETh HAYYHOW TEPMHHOJIOTUCH, KIFOUYEBBIMU
INOHATHUAMHU U METOJaMHU,

CTaBUTh M (OPMYJIUPOBATH COOCTBCHHBIC 3aJa4ydl B 00pa30BATECIbHOU IEATCIBHOCTH M
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISATH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3314y, BBIIIBUTATh THIIOTE3Y
eé pelICHr, HAXOAUTh apryMCEHTHI U1 JOKA3aTCJIbCTBA CBOUX YTBCpH(HGHHﬁ, 3a1aBaTb NapaMeETpPhbl
U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATD IMOJIYYCHHBIC B XOJAC PCIICHUA 3a/laun PE3YJIbTAThl, KPUTUYCCKU OLICHUBATDH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIM TMOUCK TEpeHoca CPEeACTB U CIOCOOOB NIEHCTBUS B
PO ECCUOHAIBHYIO CPEY;

yMeTb TEpPEeHOCHTh 3HAHUS B  TO3HABATEIBHYID U  MPAKTUYECKYl0  O0JacTu
KUBHEACATCIIBHOCTH,

yYMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BbIJIBUT'aTb HOBBIC HACH, MNpEAjiaraTb OPHUIMHAJIBHBLIC MTOAXOAbI W PCIICHUA, CTAaBUTb
poOJIEMBI U 3a/1a4H, TOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:

OpUEHTHPOBATLCS B PA3NUYHBIX HCTOYHHKAX HHPOpMAIUU (TEKCTe y4eOHOro mocolus,
HAYYHO-TIOMYJISIPHON JHTEepaType, OWOJIOTMYECKHUX CJIOBApPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTEepHeTe), aHATM3UPOBATh HHPOPMAIMIO PA3IWYHBIX BUAOB U (HOpM
MIPEJICTABJICHHS, KPUTHYCCKH OI[CHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl U TPUMEHATh pPA3TMYHBIE METOJBI TMPU TIOMCKE U OTOOpe
Ouosornueckoi nHpopMauu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUS YIeOHBIX 3a/1a4;

MpHOOpPETaTh OIBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO ~ BBIOMpATh ONTHUMAIBHYIO (QOpMYy TPEICTaBICHUS OHOJIOTHYECKON
nHpopmaruu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCIOJIb30BaTh HAYYHBIM $I3bIK B KAauecTBE CpelIcTBa Mpu paboTe ¢ OMOIOTHYECKOU
uHpopMalMel: NPUMEHATh XHUMHUYEcKHue, (U3NYEeCKue M MaTeMaTH4eCKUe 3HAaKW U CHMBOJIBL,
dbopmynel, a0OpeBHATypy, HOMEHKIATypy, HCIOIB30BaTh U MPEeoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;
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BJAJIeTh HABBIKAMHM PACIO3HABAaHUS M 3allUThl HMHQOpPMaUuu, HHGOPMAIIMOHHOK
0€30I1aCHOCTH JINYHOCTH.

KoMMyHUKAaTHBHBbIE YHHMBEPCAJIbHBbIE YUeOHbIe JeiiCTBUS

O01menue:

OCYH_I€CTBJ'I$ITB KOMMyHI/IKaI_[I/II/I BO BCECX C(bean KHU3HHU, aKTUBHO yqaCTBOBaTL B IHUAJIOIC UJIN
JIMCKYCCHH TI0 CYIIECTBY 00CYKIaeMOM TeMbI (YMEHHE 3a1aBaTh BOIIPOCHI, BEICKA3bIBATh CYKICHUS
OTHOCUTCIIBHO BBIITOJIHCHUA Hpez[naraeMoﬁ 3aJadu, y‘-II/ITBIBaTB I/IHTepeCBI U COIJlIaCOBAHHOCTH
MO3UIIMHA IPYTUX YYACTHUKOB JIMAJIOTa UM JTUCKYCCHH ),

pacrno3HaBaTh HEBepOAIbHBIE CPEACTBA OOIIEHNUS, TOHUMATh 3HAYCHHUE COITMAIBHBIX 3HAKOB,
MIPEANOCHUIOK BO3HUKHOBEHHUS! KOH(DJIMKTHBIX CHUTYallMi, YMETh CMAT4aTh KOH(MDIWUKTBI U BECTH
MIEPETOBOPBHI;

BJIQJIETh PA3JTMYHBIMUA CIOCOOAMU OOIIECHHMS W B3aUMOJACHCTBHUSA, MOHUMATh HaMEPCHUS
JIPYTHX IIOJEH, TPOSBIATh YBOKHUTEIHLHOE OTHOIICHUE K COOSCENHUKY M B KOPPEKTHOU (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHasi 1eATEJIbLHOCTD:

MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIUBUAYalIbHOW pabOTHI MpHU
pemeHnr OMOJOTHYECKOW MPOOJIeMbl, 0OOCHOBBIBATE HEOOXOJMMOCTh TMPUMEHEHHUS! TPYIIOBBIX
dbopM B3aMMOEHCTBYS IPU pEUICHUH YueOHOM 3a/1auH;

BBIOMPATh TEMAaTUKy M METOIbl COBMECTHBIX NEHCTBUH C y4€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

MIPUHUMATD L[EJIM COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH IEUCTBUS
10 €€ JOCTUKEHHIO: COCTABIIATH IJIaH JIEHCTBUH, paclpeiesiTh POIU ¢ Y4ETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIA/JIa M KAXKAO0I0 Y4aCTHUKA KOMaH/Ibl B OOIIMI pe3yNbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaaaraTb HOBBIE IIPOEKTHI, OLICHMBATb WIEH C IO3ULHUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATETMUECKOE MIOBEEHUE B PA3JINYHBIX CUTYALIUSX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YyHHBepCAJbHbIC y4eOHbIC 1eCTBHS

Camoopranmuzanus:

MCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS /IJIS BBISIBJICHUS ITPOOJIEM U UX PELIEHMSI B )KU3HEHHBIX
U Y4eOHBIX CUTYAIHX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1IE€JE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JENCTBUAX M TIOCTYNKax IO OTHOLIEHWIO K >KMBOW IPUPOAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENBHYIO JIEATEIbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTENIbHOMN NEATENbHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELICHHS MPOOJIEMbI ¢ yU4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMKU y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (HYOPMHUPOBAHHUIO U TIPOSBIICHUIO IMUPOKOW APYAUIIMU B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.
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CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYyallUsM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIaJIeTh HaBBIKAMU [103HABATENbHON pedaekchy Kak OCO3HAHUS COBEPIIAEMBbIX ACHCTBUI U
MBICJIMTCJIBHBIX ITPOLICCCOB, UX PE3YJILTATOB U OCHOBaHHfI, HCIIO0JIB30BATh HpI/IéMBI pe(i)JICKCI/II/I JJIsA
OLIEHKU CUTYyalllH, BBIOOPA BEPHOT'O pEILICHMS;

YMCTb OLICHUBATHb PUCKU U CBOCBPECMCHHO NPUHUMATH PCUICHUS 110 UX CHUIKCHUIO,

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€E PE3YJIbTAaTOB ACATEIbHOCTH;

IIpunsiTue cedst M APyrux:

IMPpUHHUMATh 06651, IIOHUMas CBOU HEAOCTATKHU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUsS COepkaHus ydeOHoro mnpeamera «buomorus» Ha
yriry0néHHOM ypOBHE OPHEHTHPOBAHBI Ha obecricueHue npoQUIBHOTO
oOyueHuss oOywarouiuxcs Ouonorud. OHM BKIIOYAIOT: creuu@uueckue A OMOJIOTUH Hay4HbIE
3HAHMS, YMEHHS M CIIOCOOBI ICHCTBUII IO OCBOCHHUIO, MHTEPIIPETAIMU U TPEOOPa30BaHUIO 3HAHUM,
BUJIBI JICATEIBHOCTH IO MOJYYSHHUIO HOBBIX 3HAHWW M MX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Ke B pEalIbHBIX JKU3HEHHBIX cUTyalusx. [IpeaMeTHble pe3ynbTaThl MPEACTAaBICHBI 10 TOAaM
U3yUYCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buonorus» B 10 Kiaacce JOTKHBI
OTpaXkaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMM B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHNUHN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUU 3aKOHOB MPHUPOJIbI U PEIIEHUH
po0JieM palMoHaIbLHOTO MPUPOOINONb30BaHUS, O BKIIAJE POCCUICKUX U 3apyOeKHBIX YUEHBIX B
pasBUTHE OMOJIOTHY;

BJIQ/ICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINeE
Ouosornyeckue TEPMUHBI W TOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboJIM3M, TIOMEOCTa3s,
caMOperyJsiliysi, CaMOBOCIPOU3BECHUE, HACIEICTBEHHOCTb, MU3MEHYMBOCTh, POCT U PAa3BUTHE),
6uonornyeckue Teopuu (kiaerounas teopus T. IlIsanna, M. llnelinena, P. Bupxosa, xpomocomHas
teopust HacieacrBeHHoctn T. Moprana), yuenust (H. Y. BaBunoBa — o nieHTpax MHOTo0oOpas3ust u
HPOMCXOXKACHUS KYJIbTYPHBIX PacTE€HUi), 3aKOHBI (€JMHOOOPa3Hsl OTOMKOB MEPBOTO MOKOJCHHMS,
pacIleruIeHnsl, YUCTOThI TaMeT, He3aBUCUMOTr0 HacienoBaHus I'. MeHens, roMoJIorn4eckux psjoB
B HaciencTBeHHOHN n3menunBocty H. 1. BaBuiosa), mpuHIMIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJIaMU HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OHMOJIOIMYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (ONMHCaHUEe, U3MepeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHBbIE MPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4YHcie OakTepui, rpuOOB, pacTeHHUH,
’KUBOTHBIX U YeJIOBEKa, CTPOEHHS] OPTaHOB M CHCTEM OpPraHOB PACTEHHM, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOUINX B OPraHU3Max PACTEHUH, )KMBOTHBIX M YEJIOBEKA,
OMOJOTHYECKUX MPOIECCOB: 0OMEHa BelIecTB (MeTadoJIM3M), MPEeBpAIleHUs YHEPTUH, OpOoKeHHUs,
aBTOTPO(HOrO M reTepoTpPOPHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
ramMeToreHesa, ’MOpuoreHe3a, MocTIMOPHOHATIBHOIO Pa3BUTHS, PA3MHOXKEHHS, WHIAUBUAYAIbHOTO
pa3BUTHSI OpraHn3Ma (OHTOT€He3a), B3aUMOJICHCTBHSI T€HOB, FeTepo3Hca, UCKYCCTBEHHOTO 0TOOPa;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXIy OpPraHOMJAMM KJIETKM U HX (DYyHKIUIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX (QYHKIHMSIMH, MEXKIY OpraHaMd U CHCTEMaMH OPraHoOB y
pacTeHHi, ’KUBOTHBIX U YellOBeKa M UX (QYHKIUAMHU, MEXKAY CUCTEMaMH OPraHOB U UX (DYHKIUAMH,
MEXy dTariaMu 0OMEHa BELIECTB, ATallaMH KJIETOYHOTO LIUKJIA U )KU3HEHHBIX IMKJIOB OPTraHU3MOB,
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ATaramMu SMOPUOHAIBHOTO Pa3BUTHsL, TEHOTUIIOM U (EHOTHUIOM, (PEHOTUIIOM U (PaKTOpPAMHU CPEIbI
obouTaHus;

YMEHHUE BBIABIATH OTIMYUTEIbHBIC MPU3HAKU KHUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
KMBOTHBIX H YEJIOBEKa;

YMEHHUE HCIOJB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTUIO U
CHMBOJIUKY JIJIs OKa3aTeIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTHYECKUX IPYII,;

YMEHHUE pelaTh OMOJIOTUYECKHE 331a4H, BBIABIATH IPUUMHHO-CIICJACTBEHHBIE CBA3H MEXIY
UCCIIEeyeMbIMH OMOJIOTHYECKMMH TIPOIeCCaMH ¥ SBJICHUSIMH, JI€NaTh BBIBOJABI M IIPOTHO3BI HA
OCHOBAHMU TIOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH J1A0OpAaTOPHBIE M TpaKTU4YecKue palboThl, COOMIOAATh NMpaBHUiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIABHIaTh THUIOTE3bl, NPOBEPSITh HMX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATHU3UPOBATh MOTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4eOHO-MCCIEIOBATEIbCKOH paboTe Mo OHOIOTHH, SKOJOTHU U
MeIUIUHEe, TPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYyOJWYHO TPEACTABIATH
NOJTYYEHHBIEC PE3YJIbTaThl HA YYCHNYECKUX KOH(EPEHIIHSX;

YMEHHUE OIICHUBAThH 3TUYECKUE ACTICKTHI COBPEMEHHBIX MCCIIEIOBAaHMI B 00J1aCTH OMOJIOTHH U
MEUIHMHBI (KIIOHHPOBAHUE, NCKYCCTBEHHOE OILUIOIOTBOPEHHUE, HAPABICHHOE N3MEHEHUE TeHOMa U
CO3/1aHHUE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISATH OCO3HAHHBIM BHIOOP OyayIeil mpoeccCHOHaTBHOM e TENbHOCTH B
obnactu OWOJIOTUH, MEIWUIIMHBI, OMOTEXHOJOTHUHU, BETCPUHAPHUH, CEIBCKOTO XO3SHCTBA, MHIIEBON
IPOMBIIIUICHHOCTH, YTIyOJSTh IMO3HABATEIbHBIM MHTEpPEC, HANPABICHHBIH HAa OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH Npodeccun W MPOJIOHKEHHE OHMOJIOTHYECKOro 00pa3oBaHUS B OPTaHU3AIMIX
cpenHero npogecCHOHaIbHOTO U BBICIIETO 00pa30BaHUSL.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 Kiiacce JOIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U PO OUOJIOTHHM B CUCTEME ECTECTBEHHBIX HAYK, B
(bOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B TIO3HAHUH 3aKOHOB MTPUPOJIBI
U PELICHUH SKOJOTUYECKUX MPOOJIeM YeIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB PAlMOHAIBHOTO
MPUPOJIONIONH30BaHUA, U B (OPMHUPOBAHWU IIEHHOCTHOTO OTHOIICHHUS K MPHUPOAE, OOIIECTBY,
YeNOBEKY, O BKJIa/Ie POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIQJICTh CHCTEMON OHOJIOTWYECKUX 3HAHWMW, KOTOpas BKIIOYACT OMPEACIICHUS H
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJOTUYECKUX TEPMUHOB M TOHSATUH (BHI,
sKocucteMa, Ouocdepa), Oumosormueckue teopuu (dBosonmoHHass teopuss Y. [lapBuHa,
CUHTeTHUecKass Teopusi sBomiouuu), yueHus (A. H. CepeproBa — o MyTsSX U HampaBIeHHUIX
sBommonun, B.U. Bepuaackoro — o 6uocdepe), 3akoHbl (renetnyeckoro paBuosecus [x. Xapau u
B. BaitaOepra, 3apogsimeBoro cxoactBa K. M. bopa), mpasuna (munumyma HO. Jlubuxa,
AKOJIOTHYECKON MTUpaMUIbl YHEPTUHN ), TUITOTE3bI (THmnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHE BJIQJIeTh OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHUS, HWCIIOJIb3yeMbIMH B
OMOJIOTUYECKUX HCCIEIOBAHUAX IKUBBIX OOBEKTOB M OKOCHUCTeM (OmMucaHWe, W3MEpeHHe,
HaOJIOJICHUE, SKCIEPUMEHT), CIIOCOOAMU BBISIBJICHHSI M OIICHKH AHTPOIIOTCHHBIX H3MEHCHHHA B
IPHUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHBIC IPU3HAKH: BHJOB, OHMOTEOIEHO30B, JKOCHCTEM W
ouochepsl, CTaOWIM3UPYIOMIETO, JBIKYIIETO U  Pa3phIBAIOIIETO €CTECTBEHHOTOo OTOOpa,
AJUTOMATPUIECKOTO M CHMITATPUYECKOTO BHI000PA30BaHMS, BIIMSIHHSI JIBYDKYIIAX CHIT BOJIOIMN Ha
reHo(OoH TMOMYJISIINKN, MPUCIOCOOJCHHOCTH OPraHU3MOB K Cpele OOWTaHWs, 4YepeaOBaHUs
HaIPaBJICHUH 3BOJIIOIUHU, KPYTOBOPOTA BEIIESCTB U TIOTOKA YHEPTHH B SKOCUCTEMAX

YMEHHE yCTAaHABJIMBATh B3aMMOCBSI3U MEXIY MPOIECCaMU 3BOJIONUH, JBMKYIIIMMHA CHUIIaAMU
AHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHCTEM U MPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIIATH OTIIMUYUTEIBHBIE TPU3HAKU KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BHIIOB K
cpene oOuTaHus, aOMOTHYECKMX W OHMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;
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YMEHHUE HCIIONB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIUKY JUIsl JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB pPa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3 OpPTaHHW3MOB W CpeAbl OOWUTAHMs, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHUs] MHOT0OOpa3usi BHAOB U JKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHMS MPUPOABI U
4eJI0BEUECTBA;

YMEHHE peliaTh OMOJIOTUYECKUE 3a/1a4H, BBISBIISTH IPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY
UCCIIETYEeMbIMH OMOJOTMYECKUMH IPOILECCAaMU M SBJICHHUSMH, JI€TaTh BBIBOJABI M IMPOTHO3BI HA
OCHOBaHUU NOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJHATH JJAOOPATOPHBIE M IPAKTHYECKHUE paboThl, cOOMI0IaTh IpaBUiIa IPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIABUIATh TMIOTE3bl, IPOBEPATH HUX OKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MOJIYY€HHbIE PE3YJIbTAThI U JIeJIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4€OHO-HMCCIIEOBATEIHLCKONH paboTe Mo OWOJOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U MYOJIUYHO MPEACTABIAThH
MOJIyYEHHBIE PE3YJIbTAaThl HA YYEHUUECKUX KOHPEPEHLUSX;

YMEHHE OLEHUBATh TUTIOTE3bl U TEOPUHU O MIPOUCXOKACHHUH KU3HH, YETIOBEKa 1 YETTOBEUYECKHUX
pac, 0 IpUYMHAX, HOCIEACTBUSIX U cIoco0ax MpeoTBpalleHUs TI100albHbIX U3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBINA BBHIOOP OyayIiel npodeccuoHalIbHON NeATeIbHOCTH B
obnactu OMOJIOTHH, 3KOJOTUH, MPUPOJOINOIb30BAHUS, MEIUIMHBI, OMOTEXHOJIIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3iCTBA, MHUIIEBON MPOMBILIUIEHHOCTH, YIIyOJATh IMO3HABATEIbHBIN
WHTEPEC, HANpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccur U MPOI0JKEHUE
OMOJIOTMYeCKOro 00pa30BaHHA B OPraHU3ALUAX CPEAHEr0 MPO(EeCcCHOHATBFHOTO W BBICIIETO
o0OpazoBaHusl.

TeMaTnuyeckoe MIIAHUPOBaAHUE POrpaMMbl 1o ouoJiorum st 10 knacca (102 gyacos )

Ne Kon- | DnekrponHbie JesrenbHOCTH
n/n | HanmeHoBaHus pa3fenoB U TeM BO (uudpoBeIe) YUHTEISA C YIETOM
IPOTPaMMBI 4acoB | oOpa3zoBaTesbH IPOTPaMMBI
ble PECYpCHI BOCIIUTaHMSI
Tema 1. «buosiorns kak Hayka» 1
buonorus kak KOMIUJIEKCHas Hayka U 1 https://m.edsoo | -  ¢opmupoBanue
1 | kak yacTh COBPEMEHHOTO 0O0IIeCcTBa fu [IEHHOCTHOTO
CoBpeMeHHass OMOJIOTHS — KOMILUIEKCHAs OTHOILIECHUS K
Hayka. Kparkas wucropus pa3BUTHS OTEYECTBEHHOMY
O6uonornu. buomormueckue Hayku H KYJBTYpHOMY,
U3ydaeMble UMHU poOIIEMBI. HUCTOPHUYECKOMY U
OyHnaMeHTaNIbHbIE,  NPUKIAAHBIE | Hay4YHOMY
MIOVWCKOBBIC HAYYHBIC UCCIIETOBAHHS HaCIIE/IHIO,
B Owuonoruu. 3HaueHue OUOJOTHH B MTOHUMAaHHUS
dbopmupoBaHUT COBPEMEHHOM 3HAYCHUST  HAYKH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa. OMOJIOTUU B JKU3HU
[Ipodeccuu, cBsizaHHBIE C OMOJIOTHEH. COBPEMEHHOTO
3HayeHne OHOJOTMHM B TMPAKTHYECKOM o0riecTBa,
NeSITETPHOCTH ~ YeJIOBEKa:  MEIHIIMHE, CTIIOCOOHOCTH
CEJIbCKOM XO3sIICTBE, MPOMBIIUIEHHOCTH, BJIAJICTh
oxpane npupojsl. [IpakTndeckas padora JIOCTOBEPHOM
«Mcnonp30oBaHME PA3TUYHBIX METOJIOB uHpopmanuet o
NIPY U3YYSHHUH KUBBIX CHCTEM. TepeI0BBIX
JOCTHKEHUSIX u
OTKPBITHSIX
MHPOBOH u
OTEUYECTBECHHOU
O6uoJIOTHH.
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Tema 2 <« KuBble cHCTEeMBI M HX
H3YyUYeHHe»

JKuBble cuCTEMBI KaK MPEeIMET U3YUEHUS
6uonoruu. CBOHCTBA JKHUBBIX CHUCTEM:
€JUHCTBO XUMHUYECKOTO COCTaBa,
JUCKPETHOCTD U LIEIIOCTHOCTD, CIIOKHOCTh
U YIOPSAOYEHHOCTh CTPYKTYpBHI,
OTKPBITOCTb, CcaMOOpraHu3aLus,
CaMOBOCIIPOU3BEJCHUE, Pa3IpakKUMOCTh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aluy >KUBBIX CHCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM,

OpraHU3MEHHbIH, MOMYJISIIIUOHHO-
BUJIOBOIA, YKOCUCTEMHBIN
(buoreoneHOTHYECKH),  OHMOCHEPHBIM.

[Ipomeccrl, mpoUCXOASIIME B JKUBBIX
cucrteMax. OCHOBHBIE MPU3HAKU JKHBOTO.
Kvzep kak ¢Qopma  cymiecTBOBaHUS
maTepud. Hayku, u3ydaromue KXUBbBIE
CHCTEMBI Ha pa3HbIX YPOBHSX
opranu3zanuu. M3yueHue >KUBBIX CHCTEM.
Mertomsl OMOJIOTUYECKON HayKH.
HabGnronenue, usMepeHue, SKCIIEPUMEHT,
cHCcTeMaTu3anus, MeTaaHanus. IlonsaTue o
3aBUCUMOM M HE3aBUCHUMOW MEPEMEHHOM.
[TnanupoBanue IKCIIEPUMEHTA.
[loctTanoBKa ¥  TpoBepKa THIOTE3.
Hynesas runoresa. [lonsiTue BHIOOpKU U
eé JOCTOBEPHOCTS. Paz6poc B
OHMOJIOTHYECKUX JTAaHHBIX. O1enka
JIOCTOBEPHOCTHU MOJIYYEHHBIX
pesyapTaTtoB.  [IpuUumMHBI  HMCKaKEHHS
pe3ynbTaToB 3KcnepumeHta. llonsTue
CTaTUCTHYECKOTO TECTA.

Tpenaxep
"O01ako
3HaHun".
buonorus.
10 xiacc

- HHTEpeC K
HPaKTHYECKOMY
U3YYCHHIO
npodeccuii 1 Tpyaa
pa3IMYHOrO poja, B
TOM 4YHCJIC Ha
OCHOBE
IMPUMCHCHU
U3y4aeMoro
[IPEAMETHOTO
3HAHUS,;

- OpUEHTalMs Ha
IPUMEHEHNE
3HaHUN U3
COLIMAJIBHBIX U
€CTECTBEHHBIX HayK
JUISL peleHus 3a/1a4
B obOJiactu
OKPY’KaroIIei
cpenpl,
IJIaHUPOBAHUS
MOCTYIIKOB H
OLICHKH UX
BO3MOYHBIX
MOCJIEICTBUM J17151
OKpY>Karolen
Cpelbl.

Tema 3 «BHOJIOrHMA KJICTKH»

Hcropust OTKpBITHS U U3yUEHUS KIETKU.
Kiterounas teopus. Kierka —
CTPYKTYPHO-(DYHKITMOHAJIbHAS €TMHHIIA
’KUBOro. Mlctopust OTKPBITUS KIIETKH.
Pa6ortsl P. I'yka, A. JleBeHryka.
Knerounas reopus (T. lLIBans,

M. llneiinen, P. Bupxos). OcHoBHbIE
MTOJIOKEHUSI COBPEMEHHOM KIJIETOYHON
TEOPUHU.

Meroasl MOJIEKYJIIDHOM U KJIETOYHOU
Ouooruu.

Meroasl MOJIEKYJIAIDHOM M KJIETOYHOHN
OuoJsIoTHH: MHUKPOCKOIIHSI,
xpomarorpadus, snekrpodopes, MeTon
MEUYEHBIX aToOMOB, auddepeHIaIbLHOe
HEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE
KIIETOK.

https://m.edsoo

Iy

ONEeKTPOHHBIN
00pazoBaTesbH
BIN

pecypc

" Jlomaraue
3aaHusl.
Cpennee
oOrree
obOpa3oBaHue.
buonornsa",

- TMOHUMAaHHUE POJIU
OMOJOTUYECKOU
HayKu B
(hopMUpoBaHUU
Hay4HOTO
MHUPOBO33PEHUS;

- OTBETCTBEHHOE
OTHOIIICHHE K
CBOEMY 3IIOPOBBIO
U yCTaHOBKa Ha
37I0pOBBIA  0Opa3
KU3HU  (310pOBOE
MATaHUE,
coluroIeHHe
TUTUECHHYECKUX
OpaBUJI U HOPM,
cOaTaHCUPOBAaHHBI
1 PEKUM
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IIpakTnyeckas padora «l3ydeHue 10— 11 x;mace. | 3aHATHI U OT/ABIXA,
METO/I0B KJIETOYHOM OHOJI0THH perynsipHas
(xpomarorpadus, anekTpodopes, dusnueckas
nuddepeHnraibHoe AKTHBHOCTH);
nentpudyruposanwue, [TLP)»

Tema 4 «XumMnueckasi Opranu3anus 10

KJIETKH»

6 | XuMHUYECKMH COCTaB KIJIETKU. Makpo-, 1 - [IPUMEHATD
MHKPO- 5 YIBTPAMHKPOITIEMEHTBI. https://m.edso0 | pazmuunbie
MunepanbHble BeEIIECTBA KIIETKH, HUX Iy METO/BI,
Ouosnoruueckas pojib. Poib KaTHOHOB U UHCTPYMEHTBl |
AHUOHOB B KJIeTKe. Bona u e€ ponb kak 3a1pOCHI npu
pacTBOpHUTENs, peareHTa, ydacTue B mowcke M OT6OpE
CTPYKTYypUPOBAHUU KIICTKH, B HOOMHUCCKOI
TEIUIOPETyISALUN

7 Opranuueckue BelllecTBa KJIETKU. 1 Tpenaxep nH(popMauuK M
buonornueckne  nosmMepsl.  benkwu. "Obnako JAHHbIX 3
AMUHOKHMCIOTHBIH ~ cocTaB  OENKOB. 3HAHMIL", HCTOUHHIKOB ¢
CtpyKTypbl O6enkoBoit MOJIEKYJIBI. buonorus. yaerom .
[lepBuuHast CTpyKTypa GeliKa, HemTH IHAas 10 xmacce HPEATIOKCHHON
CBSI3b. Bropuunas, TpeTUYHas, y4eoHou
YETBEPTUYIHAS CTPYKTYPBHI. OMoI0ruYecKom

8 | denaryparusi. CaoiicTBa O€JIKOB. 1 3aa4u.
Knaccudukanus 6enxoB. buonorunueckue
byHKUIUM OCITKOB. JlaGopaTopHas - HUHTEpEC K
padora «OOHapyxkeHHEe OEIKOB C PAKTHYECKOMY
MTOMOIIbIO KAYE€CTBEHHBIX PEAKITHII U3Y4YEHHIO

9 VYTIieBosl. MoHocaxapupl, 1 npodeccuit u Tpyna
Jucaxapuisbl, oJIurocaxapuabl " pa3jin4HOro poaa, B
nonucaxapuasl. OOl MIaH CTPOSHUS U TOM  4YHCIIC  Ha
(UBUKO-XUMHYECKUE CBONCTBA OCHOBE
yraeBonoB. buonorudeckue pyHKUIMU PUMCHCHUS
YTJIE€BOJIOB. M3y4aeMOro

10 | Jlumugel.  T'mapodunsHO-THIPO(OOHBIE 1 IIPEAMETHOTO
cBorictBa. Kimaccudukamuss  IUIUIOB. 3HaHUA,
Tpurnmuuepuabl, (Hochomunmuabl, BOCKH,
crepousabl. buonornueckue (QyHKUUU
JUTUIOB. O6mue CBOICTBA
OMOJOTHYECKHX MeMOpaH — TEKy4ecTb,

CHOCOOHOCTh K CaMO3aMbIKaHHUIO, - OCO3HaHHE
MOJIYTIPOHUIIAEMOCTb. _ | mocmescTBHi u

11 | Hykneunnossie kucnorsl. JTHK u PHK. 1 | OVEKTPOHHBIN | Hempusiie
CTpoeHne  HYKJIEHHOBBIX  KHCJIOT. 06Vpa30BaTeHBH BPEIHBIX
Hyxneoruasl. Hpunanmn b HPHBBIMCK
KOMIUIEMEHTapHOCTH. IIpaBuno Pecypc (ynmotpebinenue
Yaprapda. Ctpykrypa JHK — nBoiinas Homaiutue aJIKoT oI,
CTINpAITb. MecToHaX0KIeHHE " 3allaHus. HapKOTHKOB,
Ouosornyeckue byHKIIN JIHK. Cpenpee KypeHHE) M HHBIX
JlaGoparopuasi padora «/ccienoBanue obmee ¢opm Bpema nisn
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX W3 obpasosanue. (usuaeckoro u

buonornsa",

KJICTOK pa3JIMYHBIX OPraHUu3MOB))
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12 | MecTtoHaxoXaeHUe U OUOIOTHYECKUE 10 — 11 xace. | MCUXUYECKOTO
¢byaxkuun JIHK. Buger PHK. ®yskiuun 310POBBSI;
PHK B knetke.
13 | CrpoeHue MOJIEKYJIbI ATO.
Makpospruyeckue CBS3M B MOJIEKYJe
AT®. buonormueckue ¢ynkuuu ATO.
BoccraHoBneHHbIE  MEPEHOCUMKH, HX
(YHKIINU B KJIETKE. - BOCIIPUHHUMATh M
14 | MeTtozbl CTPYKTYpHOU OMOJIOTHH. dbopmynupoBath
CrtpykTypHast OuoNorHsi: OMOXUMHUYECKUE CYXKJECHUS,
u 6uo(du3NUecKre UCCIIEeIOBAaHUS COCTaBa BBIpaXaTb 3MOLMU
U IIPOCTPAHCTBEHHOM CTPYKTYpBI B nporecce
OMOMOJIEKYII. BBITNIOJTHEHUS
15 | KonTpoabHast padora Ne 1 no Tteme NpaKTUYECKUX U
«XHUMHUYECKasi OpraHr3aIus KJIETKI) Ha60paT0pHBIX
pabor.
Tema 5 «CtpoeHune M (yHKUMHU
KJIETKN
16 | Tunel  KIeTOK:  dyKapuoTHYECKas U
IIPOKAaPUOTHYECKAS. CrtpyKTypHO-
¢byHKIIMOHAIbHBIE 00pa30BaHUS KIIETKHU. hitps://m.edsoo
CtpoeHrue NpPOKAPUOTUYECKONW KIIETKH. obe
Kierounass creHka OakTtepuili M apxei. . TIPHMEHSATD
Oco0OeHHOCTH CTPOEHMSI TeTepoTPOPHOI pasIHuHbIe
U aBTOTPO(PHOH  MPOKAPUOTHYECKHUX METOBI
KJIETOK. MecTo M posib TNpPOKapHOT B ’
GHONEHO3aX. UHCTPYMEHTBl  H
17 | Ctpoennue u (GyHKIIMOHUPOBAHUE 3aTpOCHT 1P
IYKapuOTHUYECKON KJIETKH. . foucke OT?OP ¢
[nasMaTHIecKas Membpana DJIEeKTPOHHBIA | OMOJIOrHYECKOit
(MmazmaneMma). CTpykTypa 06vpa3013aTeJILH UHpOpPMALIUU WU
TUTa3MaTHIECKON MeMOpaHBbI. bIlt AQHHBIX u3
18 | Tpauncmopr BEIIIECTB yepes %')ecypc HCTOTHHKOB ¢
I1a3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN HAomantmne y4eToMm
(muddy3us, obneruéHnas auddysus), Sa/laHuA. IPEUIOKEHHOM
aKTUBHBIN (TMEpBUYHBIH U BTOPUYHBIN Cpenree yueOHOi
AKTUBHBIN TPaHCTOPT). obmee OMOJIOTHYECKOM
[Tomymponuaemocth MeMOpaHbl. Pabota 0bp a30Ba}'I'He' 3a/1aum;
HaTpUH-KAJIMEBOr0 HAacoca. JHIOLHUTO3: bronornt”,
MAHOIUTO3,  (paroruro3.  DK30MHMTO3. 10 - 11 kace.
Knerounas  crenka. CrpykTypa U
GYHKIIUM KJIETOYHOM CTEHKH PACTEHUH,
rpuboB. IIpakTnueckas padora
«3yuenne CBOWCTB KJIETOYHOU .
MeMGDPAHED - BO3MOXKHOCTEH
19 | urormasma u € OpraHOU IbL. peex yq?CTHHKOB
Iuromnasma. Ilurosons. Ilutockener. B3ANMOJIEHCTBHS),
JBmwxenune unuromiasMel. OpraHouasl pacnpenenarb
kiaeTku. OgHoMeMOpaHHBIE OpPraHOMIbI Tpenaxep 3amain MEXIY
KJIETKU: 3HAOIIa3MaTHYCCKas CETh "O0naKko 4JICHaMHU KOMaHbI,
(BIIC), anmapat ['onabmKH, TU30COMBI, UX SHAaHUU". Y4aCTBOBATh B
ctpoenne U GyHKuuu. B3aumocssa3b Buonorus. IPYIIOBBIX
OJIHOMEMOpaHHBIX OPTraHOUJOB KIIETKHU. 10 kiace dopmax  paboTHI

CTpoeHue TpaHyJISIpPHOTO PETUKYIyMa.
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Cunte3 pactBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. I'manxuii
(arpaHyJSIpHBIN)  3HIOIUIA3MATUYECKUI
perukynyMm.  CekperopHas  (yHKIuUs
annapara ['onbxu. TpancnopT BelecTs
B KiIeTke. Bakyonu pacTHTENbHBIX
kierok. Knerounsnii cokx.  Typrop.
IpakTnueckass paodora «M3yueHue
JIBUKEHUSI IIUTOIIa3Mbl B PACTUTEIIbHBIX
Kierkax».  Jlaboparopuass ~ padora
«HccnenoBanue IJ1a3MOJIN3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

(obcyxaeHus,
0oOMEH MHECHHIMH,
MO3TOBBIE IITYPMBI
U UHBIC);

20 | ITosyaBTOHOMHBIC OpPTaHOWBI KJICTKH:
MUTOXOHJpHUH, MacTuael. CTpoeHue U Pecypc "
(QYHKIMM MUTOXOHAPUHA M  IUIACTHIL. cnam - BBIIOJIHATL CBOIO
[lepBUYHBIE, BTOPHYHBIC U  CJIOXKHBIE EI'D. Cpennee | 9acTh paboTL,
ITACTUBI (OTOCHHTE3UPYIOIINX oburee AoCTUIaTh
JYKapHuoT. XJIOPOIUIACTBI, XPOMOIUIACTHI, 00pa3oBaHHC. | KAYECTBEHHOIO
JIEeHKOIIIACTHI BBICIIMX PACTEHHIA YueOHsblit pe3ynbTara 1o
21 | HemeMOpaHHbIE  OpraHOMIBI  KJIETKH MOZYJIb CBOCMY
Crpoenne W (yHKIUH HeMeMOPaHHBIX IO PCIICHUIO | yanpapnenuio |
OpraHOM/IOB KJIETKH. PuGocoMmsl. TpyAHBIX KOOPIMHHPOBATh
Mukpotpybouku. KieTouHblid  mEHTp. 3a/laHnn CBOM JIGHCTBUS C
CrpoeHHE U [IBUJKEHHE JKIYTUKOB U 1o y4eOHOMy IPYTHMH  WieHaMH
pecHruYeK. MUKpOTpYOOUKH LUTOIIIA3MBbI. ?PGHMGTY ) KOMAHIEL
I[eHTPHOIIB. buonorusa".
22 | Ctpoenue v GyHKIUH SPA. 10 ) 1
Slapo.  O6osouka sApa, XPOMATHH, Kiacchl”,
KapuoIia3Ma, SPBIINIKYA, UX CTPOCHUE U AO
¢yHKIMH. SAepHbIi OElKOBBI MaTPHKC. 'Iv/hﬂaTeHLCTBO
[IpocTpaHCTBEHHOE PAacIoNoKeHHE PPOCBemeHH
XxpoMocoM B mHTepdazHoM siape. benku ©
XpoMaTHHAa — THUCTOHBL. KietouHble
BKITIOUCHUSI.
23 | CpaBHHTEIbHAS XapaKTEPUCTUKA KIETOK
JYKapuoT (pacTUTENbHOW, >KUBOTHOM,
rpubHoit). KonTposabHnasi pagora Ne 2
1o TeMe «CTpoeHre ¥ PyHKINU KICTKI
Tema «O0MmeH BellecTB ]|
npeBpallieHNe JHEPTHHU B KJIETKe»
24 | Obmen  BemecTB —  MeTabOJIU3M.
AccuMUIAAS W JUCCAMIISILUSA — JIBE https://m.edsoo
CTOpOHBI MeTabonm3ma. Twurmbel oOMeHa Iu
BELIECTB: aBTOTPOQHBII u
reTepoTpo@HbId. YdacTue KHUCIOpoJa B
OOMEHHBIX Ipoleccax. DHEepreTUuecKoe
oOecrnieueHue KiIeTku: npespaiienne ATO
B OOMEHHBIX Ipolieccax. i OCOBHAHIE
25 | depMECHTATUBHBIN  XapakTep peaKIHi
KJIETOYHOTO MeTabonu3Ma. DepMeHTHI, BKHOCTH
UX CTPOCHHE, CBOWCTBA W MEXaHH3M 00yyeHNs Ha
neiictBuss.  Kodepmenrsl.  Otamuums MPOTAKCHUM — BCCH
GepmMeHTOB OT HEOPraHMYECKHUX KU3HH AT

30
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KaTaJIn3aTopoB. benKku-akTuBaTOpBl |
OCIIKU-UHTHOUTOPHI. JlaGopaTopHnasi
padora «M3yueHue (¢epMEHTATUBHOTO
pacuieryieHuss TMEepOKCHaa BOJIOpOJAa B
pPACTUTENBHBIX U )KUBOTHBIX KIIETKAX)

26

3aBUCUMOCTh CKOPOCTH
(bepMEHTAaTUBHBIX peakLUi OT Pa3IUYHBIX
¢dakTopoB. JlaGopaTtopHasi  padora
«M3yueHune KaTaIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEPEe aMHUIa3bl WIH
KaTajasbl)».

27

ABTOTpO(HBI THUIT OOMEHa BEIIECTB.
DOTOCUHTES. [TepBuuHbIit CUHTE3
OpPraHMYECKUX  BEIIECTB B  KJIETKE.
®orocunre3. Posp  xyopomnacToB B
nporiecce GOTOCHHTE3A.

28

CseroBas u TEMHOBast da3sbl.
[TponykruBHOCTH (poTOCHHTE3a. BrinsHue
pa3auuHbiX  (AKTOpPOBHA  CKOPOCTH
¢dorocuHTe3a. 3HaueHHue (POTOCUHTESA.

29

Xemocunres. PazHoobpasue opranu3mMoB-
XEMOCHUHTETUKOB:  HUTPHPHUIHPYIOIIHE
OakTepuu, XKene300aKTepuH,
cepobaKTepuu, BOJOPOJHBIE OaKTEpUU.
3HaueHre xeMocuHTe3a. JlabopaTopHas
pabora «CpaBHeHue MIPOIIECCOB
dboToCUHTE3a M XEMOCHHTE3a)

30

DHepPreTUYecKuit oOMeH -
JUCCUMWJISALIUA. AHaspoOHbIE
opranu3Msbl. Bunpl 6poxenus. [IpoaykTbl
OpokeHMsI M UX  HCIIOJIb30BaHUE
YEJIOBEKOM. AHarpoOHbIE
MUKPOOPTaHU3MBbI KakK 00BEKTHI
OMOTEXHOJIOTHHI nu BO30yIuTENN
6ose3Held. A3poOHbIE OpraHU3MBbl. JTarbl
HHEPreTUYECKOro oOMeHa.
ITogroroBurensHelid dTan. [nukomus —
0OEeCKHUCIOPOAHOE PACIIETIIICHHE TTIFOKO3bI.

31

buonoruueckoe OKHCJIEHHUE, WIH
KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpUI
B mporueccax OMOJIOTNYECKOTO
okucienus. lluxnuueckue — peakuuu.
OxucnuTensHoe dochopunupoBanue.
OHeprus  MeMOpaHHOTrO  TIpajJueHTa
npotoHoB.  Cunte3 AT®: pabota
MIPOTOHHOM AT®-cuHTa3bLI.
[TpeumymiectBa a3poOHOrO MyTH OOMEHa
BEIIECTB nepen aHa’pOOHBIM.
O} PexTUBHOCTD SHEPIreTUYECKOTO
oOMeHa.

32

Pemenue
OHMOJIOTHUH.

3aad [0 MOJIEKYJISIPHOMU

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 I 3TOTrO
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Tema 7 «HacJsencreeHHas
uHpopmManmss W peaqusanus eé B
KJIETKe»

33 | Peakuuu matpuuHoro cunaresa. [IpuHuun
KOMIUIEMEHTApHOCTHU B peaxkusax ONEKTPOHHBIA | -  OIIEHMBaTh Ha
MaTpu4HOIoO CHHTC3a. Peanmaum 06p330BaT€JIBH IIPUMEHUMOCTh u
HaCJICCTBEHHOU uHpOpMaLUH. BIN JIOCTOBEPHOCTD
['eHeTUYECKUI KOJI, €M0 CBOMCTBA. pecypc uH(pOpMALHIO,

34 | TpaHCKpHIIIUS — MaTPUYHBIA CHHTE3 "Jlomainue MOy HEHHYIO B
PHK. [TpuHAIBL TPAHCKPUIILIUHU: 3a7aHus. XOe HaBIIONeHIS
KOMIUIEMEHTapPHOCTb, Cpennee 1 SKCTIEPHMEHTA;
AHTUIApaJIEIbHOCTh, ACUMMETPUYHOCTb. oOee

35 | Cunres Genka. TpaHcisuus ¥ €€ dTaIlbL. oOpa3oBaHue.

Vuacte  TtpancnoptHeix PHK B buonorus", - COOTIOIeHNE
OuocuHTe3e Oenka. YCaoBHs OHOCHHTE3A 10— 11 kmace. | ppagun

oenka. KogupoBanue amuHokuciaor. Poip 0Ee30MaCHOCTH, B
puboCcoM B OHOCHHTE3€E OelKa. https://videour | on gmcite HABBIKOB

36 | MexaHU3MBbI SKCIPECCUn TEHOB. oki.net/ 6e30I1aCHOTO
Opranuzanys reHoMa y TMPOKApHOT U HOBEICHUS B
9yKapuoT. Perynauus akTHUBHOCTH I'€HOB UHTEPHET-CPE/IE.

y mnpokapuor. ['mmoreza omepona (.
Kako0, XK. Mano). -

37 | Perymsauuss OOMEHHBIX TPOIIECCOB B
kiietke. Kierounslii romeocras.

38 | OcHOBHI BUPYCOJIOTHH. ?Ongamep - IOHAMATE
WNndpopmannonnast Ouonorus. Bupycer — J1aKko
HEKJIEeTOYHble  (OpPMBI  JKU3HH | 3HAHMIT", E?,Z[:Bpigff PPV
§6J'II/IFaTHI>Ie MIapa3uThI. Crtpoenue }13(131(1);(;21;1’1- YBaXKUTEIIbHOE

POCTBIX M CIOXHBIX  BUPYCOB, OTHOMMEHNE K
PETPOBHPYCOB, OaKTEpHO(DAroB. COGECENHNKY U B

39 | Kusuennsi 1ukn JIHK-conepskammx KOPPEKTHOH (hopme
BupycoB, PHK-coxepxamux BupycOB, hopMyIHpOBATH
OakTeprodaros. O6patHas CBOM BO3PAXKCHHUS;
TPaHCKpPHUIILIUSA, peBepTa3a, MHTErpasa.

IIpakTnyeckas padora «Co3naHue
MOJIETIN BUpYycCa»

40 | BupycHble  3a0oyieBaHHMs ~ YEIIOBEKa,
)kUBOTHBIX, pactenui. CIIN]/, COVID-
19, couuanbHble W MEAMIIMHCKHE
pOOJIEMBI.

41 | KonTpoabHasi paGora Ne 3 mo Tteme
«Hacnencrsennas uHpopManus u
peanm3anys €€ B KJIETKe»

Tema 8 «Pa3mHoOKeHHe U OHTOreHEe3»

42 | )KusHeHHblil MK KiaeTkd. KieTouyHsIH

UK, €ro TepHOABl ¥  PETYJSIHS.
Wntepdpaza u muto3. OcoOeHHOCTH
MIPOLIECCOB, MPOTEKAIOUINX B MHTEpdase.
ITonroToBKAa  KIETKH K  JEJICHHUIO.
[IpecunreTnueckuit
(MOCTMUTOTUYECKU), CHHTETHYECKUN U
MOCTCUHTETHYECKUN (TTPEMUTOTHUCCKHI)
nepuoJibl HHTEpQassbl.

https://m.edsoo
Tu

DJEKTPOHHBIN
o0Opa3oBaTenbH
13171

pecypc

" JlomarHue

- TOTOBHOCTh K
Y4acTHIO B
[IPaKTUYECKON
JeSITebHOCTH
JKOJIOTUYECKOU
HaIpaBJIEHHOCTH;
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43

Martpuunsiii cunre3 JJHK — permukanus. 1 3a7aHus. - CaMOCTOSTEIIBHO
[TpuHIMITBI peIUIMKalnN JHK: Cpennee dbopMynupoBaTh
KOMIUIEMEHTapPHOCTD, oOmee 00001IEeH s u
MOJIYKOHCEPBATUBHBIH CUHTE3, 00pasoBaHUeE. | pLIBOMIBI o
AQHTUIIAPAJUIECTIbHOCTD. Mexanusm buonorus", pe3yJIbTaTam
PEIUTMKAIINN JIHK. XPpOMOCOMBEI. 10 — 11 kmacc. HPOBEEHHOTO
CtpoeHue XpomocoM. Ten?MepH u HAGILIONEHHA,
TeroMepaza.  XpPOMOCOMHBIH  Habop

. JKCIIEPUMEHTA,
KIETKA — KapuoTwil. JIWIUIOWIHBIA U
rarIou IHbIH HaOOPBI XPOMOCOM. BIAAETH
I'omonoruyneie xpomocoMsl. [lonoBeie MHCTpyMCHTaMH
XPOMOCOMBI. OLCHKH

44 | Xpomocomel.  CtpoeHue  xpomocom. | 1 AOCTOBEPHOCTH
Temomepsl U TeOMEpasza. XPOMOCOMHBIH HOTYyHCHHBIX
Ha0Op KJIETKUA — KapuoTHM. J{UTIONHBIHA BBIBOJIOB 151
¥ TalVIOWJHBIH  HAaOOpBl  XPOMOCOM. 00001EeHHI.
TI'omonornuneie xpomocomsl. [losioBbie
xpomocombl. JlaGopatopnas padora
«3yyeHne XpOMOCOM Ha TOTOBBIX
MUKpOTpenaparax»

45 | Jlenerue kiaeTku — Muto3. CTauu MUTO3a 1
Y TIPOUCXOJISIINE B HUX MPOIIECCHI.

Jladoparopnasi pabdora «HabGmonenue
MUTO3a B KJIE€TKaX KOHUMKA KOPELIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

46 | Tunbl muto3a. KapuokuHes u HUTOKUHES. 1
bronornueckoe 3Ha4€HHE MUTO3A.

47 | Perynsius KA3HEHHOTO IMKJIA KJETOK. 1
Perynsmus MHUTOTHYECKOTO LUKJIa
kietku. [Iporpammupyemasi KieTouHas
rubenp — amonto3. Kiertounoe sapo,

XPOMOCOMBI, (dbyHKIMOHATBHAS
reHoMHuKa. MexaHu3mbl mposudepaiu,

b hepeHIIMPOBKY, CTapeHHs] U Tudenu
KJIETOK. «udpoBass  kierka»  —
OuonHpOopMaTUIECKIE MOJIENHN
(YHKITMOHUPOBAHHUS KIICTKH.

Tema 9 «Crpoenne u ¢Qynkuum | 17+1
OpraHu3zma»

48 | Opranusm KakK eIUHOE LEJI0E. 1 - NOpPOBOAUTH IO
Buomorudeckoe pasHooOpasue https://m.edso0 | camocTosTeTHHO
OpTraHHu3MOB. OI[HOKJIGTO‘-IHBIC, U COCTaBJIEHHOMY
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC IUIaHy
opraau3Mbel. OCOOCHHOCTH CTPOEHHUS U HaGMIOIeHHE,
KUZHENEATEIIbHOCTH OJTHOKJIETOYHBIX HeCIIOKHELT
OpraHU3MOB. bakrepun, apxew, P —
OJTHOKJICTOYHBIE TPHUOBI, OJHOKJIETOUHBIE

. | DKCTIEpUMEHT,
BOJIOPOCIIH, apyrue MPOTHUCTBHI. DIEeKTPOHHBIH

HeboJbIIoe

Kononunanbubie OpPTraHU3MBI. o0Opa3oBaTesibH
B3anmocBs3bp 4acTeil MHOTOKJIETOYHOIO 13171 uccrenorarme Mo
opraum3Ma. TKaHH, OpraHbl U CHCTEMBI pecypc YCTAHOBJICHHUIO
opranoB. OpraHu3M Kak €IMHOE IIEJIOE. "JloMalHue 0COOCHHOCTEH
ToMmeocTas. OMOJIOTNYECKOTO
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49

Tkanu pacreHuid. THUIIBI PaCTUTEIBHBIX
TKaHeil: oOpa3oBaTenbHas, MOKPOBHA,
IPOBOASINAs, OCHOBHAs, MEXaHWUYECKas.
OcoOeHHOCTH CTpPOCHMsI, (YHKIHH W
pacnoJIOKEHUs TKaHEd B opraHax
pacrenuii. JlabopaTtopuasi padora
«3ydyeHne TKaHe! paCTCHUIN»

50

Opransel. BereratuBHble U reHEpaTUBHBIE
opranbl pacteHuil. Opranbl U CHUCTEMBI
OpPraHOB  JKMBOTHBIX M  YEJIOBEKA.
OyHKIUA OPraHOB M CHCTEM OpPIaHOB.
JlaGopatopnass pabora «/3yuyeHue
OpraHoOB IIBETKOBOT'O PaCTEHUS»

51

TkaHu >KUMBOTHBIX M 4YeJOBEKa. TuIIbI
JKUBOTHBIX  TKaHEH:  JIuTeIualbHas,
COCIMHUTEIIbHAS, MBIIICYHAsl, HEpPBHAs.
OcoOenHoctu cTpoeHus, GYHKIUN U
pacrosiokeHuss TKaHedW B OpraHax
JKUBOTHBIX U uenoBeka. JlaGopaTtopHas
pabora «/3yueHue TkaHeu >KUBOTHBIX)

52

Omnopa Tena  opranu3zMoB. Kapkac
pacrenuii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxkHbIH
U BHYTpeHHUH ckeneT. CTpOeHUE U THIIBI
COEJIMHEHUS KOCTEH.

53

JIBrkeHne  opraHu3MoB.  JIBH)KEHHE
OJITHOKJIETOYHBIX OpPraHU3MOB:
amMéOouaHoe, KT'YTHUKOBOE, PECHUYHOE.
JIBUKEHHE MHOTOKJIETOYHBIX PACTEHHUI:
TPONM3MBI W HAacTUU.  JIBUKeHHe
MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA!
MBIIIICYHAs cucrema. Pediekc.
CkeneTHble MBILIIBI M UX paloTa.

54

IIntanne  opranusmoB. Ilormomenue
BOJIbI, YIJIEKUCIIOTO ra3a U MUHEPAIbHBIX
BEIIECTB PACTCHUSIMH.

55

IIuranue XUBOTHBIX. BHyTpumomocTHOE
U BHYTPUKIETOYHOE  IHIIEBapEHHUE.
IluraHue  MO3BOHOYHBIX  KMBOTHBIX.
OT}IGJ’IBI MUIICBAPHUTECIBHOI'O TpakKTa.
[InmesapuTenbHbIe JKEJIE3BI.
IInmeBapuTenbHas CHCTEMA YEJIOBEKa.

56

Jlpixanue OpPraHu3MOB. Jpixanue
pacTeHUN. [pixanue JKABOTHBIX.
Huddy3us razoB uyepe3 NOBEPXHOCTh
kieTku. KoxHoe npixanue. /[prxarenpHas
noBepxHocTh. KabepHoe u 5érounoe
JIbIXaHHE.

57

I[BIXB.HI/IG IIO3BOHOYHBIX JMXHBOTHBIX H
YCII0BCKa. 9BOJ’IIOI_II/IOHHOG YCIOXHCHUEC

CTPOCHUA JIETKUX IIO3BOHOYHBIX
KHUBOTHBIX. ]_II)IXaTeJ'IBHaSI CHCTEMA
YCJI0BCKaA. Mexanu3m BCHTUJIAIIUN

JIETKUX Yy NOTHIO MW MICKOIIUTAIOUINX.

3a7aHusl.
Cpenuee
oOmee
obOpasoBaHue.
buonorusa",
10 — 11 xuacc.

Pecypc "a
cliam

EI'D. Cpennee
obmiee
obOpazoBaHue.
YueOHbIit
MOJ1yJIb

10 PEIICHUIO
TPYIHBIX
3aJlaHui

1o yueOHOMY
npeaMeTy
"buonorus".
10 - 11
KJacchl",

AO
HN3narenscTBO
"I[IpocBenienn

€

Tpenaxep
"O6mnako
3HaHUH".
buonorus.
10 xmacc

https://videour
oki.net/

00BeKTa
(mporecca)
U3YYCHUS,
MPUYUHHO-
CIEICTBEHHBIX
CBs3CH u
3aBUCHUMOCTEH
OMOJIOTHMYECKUX
O0OBEKTOB  MEXKIY
co00ii;

- HaXOIUTh
CXOJIHBIE
apryMEHTBI
(moaTBepkaaromue
WA
OTIPOBEPTAIOIIHEC
OJTHY U TY K€ HJIEIO,
BEPCHIO) B
pa3IMYHBIX
UH(POPMALIMOHHBIX
HMCTOYHHUKAX.

- TOHUMAHHUE POJIH

OMOJIOTHYECKOM
HayKH B
dbopMHupOBaHUH
HAy4YHOTO
MHUPOBO33PCHUS;

- pa3BHTHE
Hay4HOU
JIF0003HATEILHOCTH
, WHTEpeca K
OMOJIOTHYECKOM
HaykKe, HaBBIKOB
HCCIIEIOBATENHCKO

51 JACATCIIbHOCTH,

- pa3BHUTHE
HaBBIKOB

IpyNIoBoi paboThI
uim  paboTel B
napax,  KOTOpbIE
ydaT IIKOJbHUKOB
KOMaHAHOU paboTe
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Perymsanus JlbIxaTenbHbIe

00BEMEL.

JAbIXaHHA.

58

TpaHcnopT BeleCTB y OPraHU3MOB.
TpaHCcOPTHBIE ~ CHUCTEMBbI  PACTCHUU.
TpancnopT BeleCTB y  JKUBOTHBIX.
KpoBeHocnass cuctema u €€ Oprasbl.
KpoBeHocHasgs cucrema IO3BOHOYHBIX
JKUBOTHBIX U yenoBeka.  Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
KpOBOOOpaIeHHUs. OBOJIOIMOHHBIE
YCIIO)KHEHUSI CTPOEHUS  KPOBEHOCHOM
CUCTEMbl  IO3BOHOYHBIX  JKHBOTHBIX.
Pabota cepnua u e€ perynsiusi.

59

Boinenenue y opranu3moB. Beiienenue y
pacreHuid. BelgeneHnue y KUBOTHBIX.
CokparurenbHble  Bakyosd. Oprassl
BblIICTEHUs. DunbTpanus, CEKpeuus u
oOpaTHOE BCachlBaHHWE KaK MEXaHHU3MBI
pabotrsl opraHoB BbieneHus. CBs3b
MOJOCTH Tela C KPOBEHOCHOHM |
BBIACIUTEIFHOM cHCTeMaMu. BrimeneHmne
Yy HO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
[Toukn. CtpoeHre U QYHKIIMOHUPOBAHUE
Hedpona. O6pa3oBaHUE MOYH Y YEIIOBEKA.

60

3amMra y OpraHuM3MOB. 3amura Yy
OJIHOKJIETOYHBIX ~ OpraHu3moB. Cropsl
OakTepuil W IUCTHI MIPOCTEUIINX. 3alIuTa
Yy MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTtBa TAcCMBHOM W XUMHYECKOU
3amuTel.  DuroHmMabl. — 3ammra Yy
MHOTOKJICTOYHBIX KUBOTHBIX. [IOKpOBBI 1
WX MPOU3BOJIHBIE.

61

3amura oOpraHm3Ma OT  OoJie3HEil.
HNmmyHHas cucrema 4eJI0BEKA.
KiteTouHslli 1 TyMOpaJIbHBIA UMMYHHTET.
Bpoxnéunsii 51 npruoOpeTEHHBIN
cnenuduyeckuii uMMyHHTET. Teopus
KJIOHAJIbHO-CEJIEKTUBHOTO ~ MMMYHHTETA
(IL. Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHple OTBETHI OpPraHU3MOB.
Ponp  BpoXkAEHHOrO HMMYyHHTETa B
pPa3BUTHU CUCTEMHBIX 3a00JICBaHUH.

62

Paznpaxkxumoctb W perymsuus y
OpraHU3MOB. Pa3npaxxumocts y
OJIHOKJIETOYHBIX OpPraHu3MOB. TakCHUCHI.
Pa3npaxuMocTh 1 perysiuys y pacTeHH.
PocToBbIe BeliecTBa U MX 3HaYEHHE.

63

HepBHas cucrema wu pedrexropHas
perynauus |y OKUBOTHbIX. HepBHas
cUcTeMa M €€ OTHAEJbl. DBOJIOLHMOHHOE
YCIIO’KHEHUE CTPOCHHSI HEPBHOU CUCTEMBI
y JKHUBOTHBIX. OTIENBI TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduexc u

Pecypc "a
cliam

EI'D. Cpennee
obmiee
obOpazoBaHue.
YueOHbIit
MOJ1yJIb

10 PEIICHUIO
TPYIHBIX
3aJlaHui

1o yueOHOMY
npeaMeTy
"buonorus".
10 - 11
KJacchl",

AO
HN3narenscTBO
"I[IpocBenienn

€

U B3aUMOJIENCTBUIO
C IPYTUMH JI€THbMU;

- CaMOCTOSITEIbHO
BBIOMpaTh (hopmat
BBICTYIUICHUS c
y4ETOM 3a7a4
pe3eHTaluU u
0COOCHHOCTEH
ayIuTOpUU U B
COOTBETCTBUU c
HUM  COCTaBJIATH
YCTHBIE u
NUChbMEHHbBIC
TEKCTBI c
UCIIOJIb30BaHUEM
WJUTIOCTPATHBHBIX
MaTepuaoB.

- OCO3HAHHBII
BBIOOD "
MOCTPOCHUE
VHIUBUYAJIBHOMN
TPaeKTOPUU
o0OpazoBaHus u
KU3HEHHBIX
IUTAHOB C yYETOM
JUYHBIX u
00IIIeCTBEHHBIX
UHTEPECOB u
MOTPEOHOCTEH;

- BHOCHTH
KOPPEKTUBHI B
NEeSATCIIbHOCTh  Ha
OCHOBE HOBBIX
00CTOSITEIILCTB,
W3MEHUBIIUXCS
CUTYallHH,
YCTaHOBJICHHBIX
OIINOOK,
BO3HUKIITUX
TPYAHOCTEHN

35



peduekTopHas nayra. be3ycnoBHble U
YCJIOBHBIC PE(IICKCHI.

64 | ['ymopasibHast perymsauus U HIOKPUHHAS
cucTeMa )XKMBOTHBIX M YenoBeKa. JKenessl
SH/IOKPUHHOW CHCTEMBI M UX T'OPMOHBI.

[eiictBue  ropMOHOB.  B3aumocBs3b
HEPBHOM W  OHAOKPUHHOM  CHCTEM.
['nnoranamo-runogusapHas cucremMa.

65 | Kourponbnasa paGora Ne 4 mo Teme
«Ctpoenue U (yHKIIMK OPTaHU3May
Tema 10 «Pa3mHOKeHHe M pa3BUTHE - OTBETCTBEHHOE
OPraHHU3MOB» OTHOILICHHE K

66 | @OopMBI  PAa3sMHOXKCHHUS  OPraHU3MOB: CBOEMY 3/I0pPOBbBIO
Oecrnosioe  (BKJIIOYasi BEreTaTUBHOE) W M YCTaHOBKAa Ha
II0JIOBOE. Bunsr 6ecronoro 3710pOBBIE  06pa3
Pa3sMHOXKEHUs: TOYKOBAHUE, CIIOPYJIALUA, KUBHH  (3710pOBOE
(dparMeHTaIMsl, KJIOHUPOBAaHUE. S —

67 | ITomoBoe pa3MHOXEHHE. ITomoBeIE DNIEeKTPOHHBII co6n}oz[¢;HHe
KJIeTKH, uin ramersl. Meito3. Cranuun o0Opa3oBaTenbH
Meiio3a. [loBeaenne XxpoMocoM B Meio3e. Bl THIMCHIICCKIX
Kpoccunrosep. buosorndeckuii  cMmbIci pecypc HpaBuil W1 HOPM,
Meiio3a ¥ mojoBoro mporecca. Meio3 u " [JoMAIIHHUE cOaaHCUPOBAHHBI
€ro MecTo B JKM3HEHHOM  LUKJIE 3a71aHus. 1 peXXuUM 3aHATHH U
OpraHu3MOB. Cpennee OTAbIXa,

68 | [Ipen3apopiiieBoe pa3BUTHE. ob1ee perysspHas
I'amertorene3 y uBOTHBIX. [lomoBeIe 6 (buzmdeckas
xene3pl. (OOpa3oBaHMe M pa3BUTHE o pa3OBaIf,H ©
noJoBbIX KieTok. CnepmaroreHes H buonorus”, aKTHBHOCTD);
oorene3s. CTpOEHHE TIOJOBBIX KJIETOK. 10— 11 xnace.

OmonoTBOpeHne U 3MOpPHOHAIBHOE

pasBUTHE KUBOTHBIX. CrnocoOsl

OTIJIOJJOTBOPEHUS: HapyKHOE, - HOHMMATE
BHYTPCHHEE. [Taprenorenes. HaMepEHHs PYTHX
JlaGoparopuast pabora  «3yueHue HPOSIBIATE ’
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX

MHKPOIIpENapaTax» YBKUTCIIBHOC

69 | UuauBuayanbHOE pa3sBHTHE OPraHU3MOB OTHOLICHHUE K
(oHTOTEHE3). DOMOpUONOTUS — HayKa O cobeceHUKy U B
pa3BUTHH OpPTaHU3MOB. Cranumn KOPPEKTHOH (hopme
sMOpHOreHe3a >KMBOTHBIX (Ha IMpHUMEpe bopmynupoBaTh
JISITYIIKH). CBOM BO3paXCHUS;

70 | ApobGiuenwue. Tunsl IpoOIeHusl.

JlerepMUHUpPOBAaHHOE u

HEJIEPMUHUPOBAHHOE IpobiieHue.

bnacryna, tTunel 6xactyn. OcobeHHOCTH

npoOieHus MJIEKOITUTAIOIIUX. p ng
3apobleBhie JIUCTKHU (TaCTPYJISIINS). eeype

71 | Pocr " pa3BuUTHE KUBOTHBIX. cnaM - BHOCHTB
[ocToMOproHanbHbI nepuos. IIpsamoe u EI'S. Cpennee | oppexrupsi B
HempsiMoe  pa3BuTHe.  Pa3ButHe @ C obmee NesITeIbHOCTh  Ha
MeTaMop(ho30M y OECIO3BOHOYHBIX H 06pa3°B%HHe' OCHOBE HOBEIX
TI03BOHOYHBIX JKHBOTHBIX. YaeOHbIi R
buonornueckoe 3HaueHHE NOPSIMOTrO U MOAYJIb I/IBMCHI/IBIHI/IXCS;
HEIPSIMOT0 pa3BuTus, ux 110 pEIICHUIO cHTyamuii
pacupocTpaHeHue B mpupoje. Tumbl TPYAHBIX ’
pocta KUBOTHBIX. DaKTOpBI perysuuu 3aJaHui YCTaHOBJICHHBIX
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pocTa KMBOTHBIX W uenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO pa3BUTHUSA y
KUBOTHBIX U  4yeyoBeka. I[lepuomsl
oHTOrenesa denoBeka. CrapeHue u
CMEpPTh KaK OMOJIOrHYECKHEe MTPOIECCHI.

72

PasMHOXEHHE H pa3BUTHE PACTCHUM.
['ameropur u cmnopodputr. Meiioz B
YKU3HEHHOM LUKJIE
pacrenuii. O6pazoBaHue criop B mporecce
Meno3a. ['ameroreHes y  pacTeHH.
OnogoTBopeHue u pasBuTHE
pacTUTENbHBIX OpraHu3MoB. [[BoliHOE
OIIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUH.
OOpazoBaHue W  pPa3BUTUE CEMEHHU.
MexaHu3Mbl peryisiiMM OHTOTEHE3a Y
pacTeHUM U KUBOTHBIX.
Jlaboparopnasi  paora
OpraHoB Pa3MHOXKEHUS
pacTeHun»

«Ctpoenue
BBICILINX

73

KonTposbnasi padora Ne 5 mo Tteme
«Pa3MHOXEHUE U Pa3BUTHE OPTaHU3MOBY

1o yuyeOHOMY
peaMeTy
"buonorus".
10 - 11
Kjacchel'",

AO
H3naTenscTBO
"[IpocBemienu
e"

https://m.edsoo
.ru

OIINOOK,
BO3HMKIINX
TPYIHOCTEN

Tema 11 «I'enetuka - Hayka o
HACJIEACTBEHHOCTH M H3MEHYHMBOCTH
OpPraHn3MoB»

74

AHanu3 KOHTPOJBHOWH pPaboOThl MO TeMe
«Pa3smHOXeHue u oHToreHes». Mcropus
CTaHOBJICHUS U Pa3BUTHUS I'€HETHKU Kak
Hayku. PabGotel I'. Mengens, I'. ne @pusa,
T. Moprasa. Ponb OTE€4ECTBEHHBIX
yU€HBIXB Ppa3BUTUM TEHETUKU. PaboTbl
H.K. KompuoBa, H.M. Basmmora,A.H.
benosepckoro, I'.JI. Kapneuenko, [O.A.
OUINITYECHKO, H.B. Tumodeena-
Pecosckoro.

75

OCHOBHBIE T€HETHYECKHE MOHATUS U
CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUleNbHbIE  TE€Hbl,  AJIbTEPHATHBHBIC
IIPU3HAKN, JOMUHAHTHBIN U PELIECCUBHBIN
IpU3HAK, TOMO3MIOTa, TeTEePO3UroTa,
yucTasi JIMHMS, TUOPUIBI, TEHOTHIL,
¢enotun. OCHOBHBIE METO/bI T€HETHUKHU:
rUOPHUIONIOTHYECKUH, IMTOJIOTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHU .
JladopaTopnas padora «/[po3zoduna kak
00BEKT FeHEeTHUYECKUX UCCIICIOBAHUI»

https://m.edsoo
.ru

Tpenaxep
"Ob6nako
3HaHun".
buonorus.
10 xitacc

- OCO3HAHHBIN
BBIOOp "
MIOCTPOCHUE
VHIUBULYAJIBHON
TPACKTOPUHU
o0Opa3oBaHUs "
KU3HCHHBIX
IUIAHOB C y4YETOM
JTMYHBIX u
0OIIECTBEHHBIX
WHTEPECOB u
noTpeOHOCTE;

76

3aKOHOMEPHOCTH HACJIEIOBAHUS
MPU3HAKOB. MounorubpuaHoe
ckpewmBanue. [lepsroiit 3axkoH MeHnnensa —
3aKOH €IMHO00pa3usi THOPUIOB TIEPBOTO
nokoneHus. [lpaBuno AOMHUHUPOBAHMUSL.
Bropoii 3akoH MeHnens — 3aKOH
pacierIeHus MPU3HAKOB.
LuTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO CKpEILMBaHMUS.
['umoresa YHUCTOTHI ramer.
IIpakTnyeckas padora «l3ydeHue
pEe3yJIbTaTOB MOHOTHOPHUIHOTO

https://m.edsoo
.ru

DJEKTPOHHBIN

- MOHMMaHHUE POJIU
OHoIOTHHI B
dbopmMHupoBaHUU
3CTETUYECKOM
KYJIbTYpbI
JIMIHOCTH, -
OBJIAJICTh CUCTEMOM
YHUBEPCATbHBIX
KOMMYHUKATUBHBIX
JIEUCTBUMA, KOTOpas
o0ecneunBaeT
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CKpEIIUBAHUS Y IPO30(HUIBI)

77

Pemenne 3amay Ha MOHOTHOpHIHOE
CKpEITMBAaHUE

78

AHanuzupyroiiee
Henonnoe JOMUHUPOBAHUE.
[IpoMekyTOUHBII XapakTep
HacyieoBaHMs. Paciienyienne npu3HakoB
npu HETOJIHOM JIOMUHUPOBAHUHU.
Pemenue 3a1a4 1o reme.

CKpELIUBaHHE

79

Jurubpunnoe ckpemuBanue. Tperuit
3aKOH MeHzens — 3aKOH HEe3aBHUCHMOIO
HaCJICJOBAHMUS IIPU3HAKOB.
[{uTonornyeckue OCHOBBI TUTMOPUAHOIO
ckpemnBanus. IlpakTtudeckass padora
«V3ydyeHue pes3yabTaToB JUTHOPUAHOTO
CKpEIlMBAHUS

y 1p030(HUITBI»

80

CueruieHHOE HacJeIOBaHHE MPU3HAKOB.
Paboret T. Moprana. CuermieHHoe
HaCJIC/IOBAaHHE T'CHOB, HapyIICHHE
COCIICHHUA MCKAY TI'CHaMHU. Pemenue
3a[a4 110 TeMe.

81

XpomocoMHast
HACJIEICTBEHHOCTH.

Teopus

82

I'eneTtuka oJsa. XPpOMOCOMHBII
MEXaHU3M OIpe/ieNICHU 1oJ1a. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIN
MW reTeporaMeTHbIil mos. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKoB, CHEIIJIEHHBIX C
nosioM. Pemenue 3aga4 o teme.

83

I'eHoTunm kak [EeIOCTHas  CHCTEMa.
[Inenorponus - MHO>XECTBEHHOE
JeUCTBUE reHa. MHosxecTBeHHBIH
aJlJICITN3M. Bianmoneiictue
HeaJICIbHBIX T€HOB.
KoMrieMeHTapHOCTb. Onucras.
ITonumepust.

84

Pemrenne 3aga4 Ha MHOXCECTBCHHOC
JeHCcTBHE U B3aMMOICHCTBHE T'€HOB

85

['eHeTHUYeCKUI ~ KOHTPOJb  Pa3BUTHS
paCTeHHﬁ, JKHUBOTHBIX M YCJIOBEKa, a
Takke (PU3MOJIIOTUYECKUX MPOLECCOB,
NOBEJICHUS M KOTHUTUBHBIX (DYHKLUH.
I'emeTnueckue MEXAaHU3MBbI
cuMOuorenesa, MEXaHU3MBI
B3aUMOJICHCTBUS «XO35IMH — MapasuT» U
«XO34UH — MI/IKp06I/IOM». I'eneTnueckue
acleKThl  KOHTPOJISI M HM3MEHEHHs
HaCJIEACTBEHHON uHpOpMaLUn B
IIOKOJIEHUSIX KJIETOK U OPraHU3MOB.

o0Opa3oBaTenbH
BIN

pecypc
"JlomarHue
3a/IaHHMS.
Cpenuee
obmree
obOpazoBaHmue.
buonorusa",

10 — 11 kimacc.

Tpenaxep
"Ob6nako
3HaHun".
buonorus.
10 xitacc

c(hOpPMHUPOBAHHOCT
b COIMAJIEHBIX
HaBBIKOB U
SMOILIMOHAIHLHOTO
HMHTEJIEKTa
oOydJaronmxcs

- OTBETCTBEHHOE
OTHOILICHHE K
CBOEMY 3JI0POBBIO
U yCTaHOBKa Ha
3JI0pOBBI  00pa3
XKU3HU  (310pOBOE
nuTaHue,
coOnrofeHue
TUTUEHHYECKUX
OpaBUJI U HOPM,
cOaaHCUPOBAaHHBI
1 PEKHUM 3aHATHN U
OT/IbIXA,
peryinsipHas
dusnaeckas
AKTHBHOCTH);

- OCO3HaHUE
IIOCJIEICTBUU u
HETIPHUATHE
BPEIHBIX
IPUBBIYEK
(ynorpebGienue
TICUXHYECKOTO
QITKOTOJIS,
HApKOTUKOB,
KypeHHE) M HHBIX
dopm Bpema A
¢du3ngeckoro u
3JI0POBBSL.
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Tema 12 «3aKOHOMEPHOCTH
U3MEHYUBOCTID)

86 | M3MeHYnBOCTH MIPU3HAKOB. - NOpPOBOAUTH IO
B3aumoneiictBue reHoTHIIA U CPEABI TIPU CaMOCTOSITENIEHO
(bopMupoBaHuH benoruma. https://m.edsoo COCTABJICHHOMY
H3MeHYnBOCTD [IPU3HAKOB. U TIaHy
KauecTBeHHBIE M KOJIMYECTBEHHBIC HAGTIO/ICHHIE,
MIPU3HAKU. Bunsr W3MEHYUBOCTH: HeCIIOKHEII
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI. TS ——

87 | MoaudukalmoHHass H3MEHYHUBOCTh. PoJTb
Cpeabl B dbopMHUpOBaHUH Tpenaxep SKCIICPHMEHT,

MO (PHUKAIMOHHON W3MEHYUBOCTH. "Obnako HeboMkI0e

Hopma peaKkuuu IpHU3HAKA. 3HaHuK". HCCICOBAHHME  TIO
BapuauuoHHblii psg U BapUALMOHHAs buonorus. yCTaHOBHeHmUO
kpuBas (B. MHoranncen). CaolicTa 10 xmace ocoberHocTel
MOTU(PUKAIIMOHHON W3MEHYMBOCTH. OHOIOrH4eCKOro
Jlabopatopunasi padora «VccienoBanue o0OBeKTa
3aKOHOMEPHOCTEH  MOIM(DUKALMOHHOM (mpowecca)
W3MEHYUBOCTH. [Toctpoenue U3Yy4YECHUS,
BApUAIMOHHOTO psifia M BapHAIMOHHOU IPUYUHHO-
KPUBOII» CJICJICTBEHHBIX

88 | I'enoTunmueckas U3MEHYHUBOCTb. cBs3eil u
CaolicTBa FEHOTUIIMYECKOM 3aBHCHMOCTEi
W3MEHYMBOCTH. BHAbBI T€HOTUIHYECKON GHOIOTHYECKIX
U3MEHYUBOCTH: KOMOHMHATHUBHas, OOBEKTOB  MEKITY
MyTalHOHHAS. KomOuHaTuBHAS Pecypc " coboii:
W3MEHUYMUBOCTb. Melo3 U IOJ0BOM ciam ’
npolecc — OCHOBA KOMOMHATHBHOI EI'S. Cpennee
U3MEHYUBOCTH. Ponb KOMOMHATHBHOMU oOree
M3MEHYHUBOCTH B CO3JIaHUU o0pa3oBaHue.

TeHETUYECKOro pa3sHooOpa3us B mpeenax YueOHsIi ) HAXOIATH
OJIHOTO BHIA. MOIyb XOJIHEE

89 | MyranuonHas M3MEHYUBOCTb. IO pCIICHUIO ;erMeHTH
3aKOHOMEPHOCTH MYTaI[HOHHOTO TPyAHBIX (MOATBEpA K IAIOTTHE
npouecca. Buapl Myrauui: TeHHbIE, 3alaHuA B
XPOMOCOMHBIE, TEHOMHBIE. 1o y4ebHOMy OMpOBEpraoNIHe

90 | CnoHTaHHBIE U UHAYLIUPOBAaHHBIE ?]I;eHMeTY . OHY H Ty e HIIEIO,
MyTaluu. SnepHsie u lOHOHOTH’I . 11 | Bep cHIO) B
[IUTOIJIA3MATHIECKIE MYTAIlHH. PATHIHBIX
ComMarnyeckue ¥ MoJoBbIe MyTallUU. KJ1acchl”, HH(OPMAIHOHHBIX
[TprunHBI BOSHUKHOBEHUS MYTAIIUHA. AO HeT oqI:mKL;x
MyTareHsl 1 UX BIMSIHUE HA OPTaHU3MBI. M3narenscTBo ’
IIpakTyeckas padora Ne 7 «Myranuu "I[Ipocaenienn
y 1p0o30(uitbl (Ha TOTOBBIX e"

MHUKpOnpenapaTax). Tpenasxep

91 | 3akOH TOMOJIOTHYECKHX  PSJIOB B "Obmako

HacleaCcTBeHHOW m3MeHunBocTH (H.M. 3HaHUI".
BaBuiioB). BHesiiepHass M3MEHUNBOCTD | buosorus.
HACJIEICTBEHHOCTb. 10 xmacce
Tema 13 «I'eHeTHKa Yen0BeKa»

92 | I'eneruka YeJIoBEKA. Mertonast

MEIUIIUHCKOU T'€HETUKHU.

39


https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

Kapuotun uenoseka. MexayHapoaHas

- IMIOHUMAaHHuC pPOJIin

mporpamMma  HMCCIIEOBaHHA  I'€HOMa DJIEKTPOHHBIM | GHONIOrMYECKOMN
yesioBeka. MeToJlbl U3y4eHUs] F€HETUKU 00pasoBaTelbH | Hayku B
yeloBeKa: reHealornYecKui, BIii hopMHUPOBAHHUH
0JIN3HELIOBBIH, uHToreHeEquCKHﬁ, pecypce HAYYHOTO
NOMy/IALHOHHO-CTATHCTHYECKHH, "Jlomainue MUPOBO33PEHHS;
MOJIEKYJISIPHO-TEHETUUECKUI. 3aJaHusl. ) OCO3HAMIIE
CoBpeMeHHOE ONpeesieHne TI'eHOTHUIIA! Cpennee .

MOCIIEACTBUIA u
IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE, oOrmiee

HETpUsTUE
FeHOTUIIUPOBAaHUWE, B TOM 4YHCIE C o0Opa3oBaHue.
nomMouipto  [I[[P-ananuza.  Pemenue buonorus", BPCAHBIX
TeHETUYECKUX 33/1a4 10 TEME. 10 — 11 kmacc. | PUBBIICK

93 | HaciencTBeHHbIE 3a00/I€BAHNS YEI0OBEKA. (ynorpebienue
['eHHple W  XPOMOCOMHBIE  OOJIE3HH HCUXAHECKOTO
4yelnoBeKa. boe3HH ¢ HaciueacTBEHHOMU aJIkoroJ,
MPEIPaCIIONOKEHHOCTHIO. 3HaueHue HApPKOTHKOB,
METUITMHCKOM TE€HETUKH B KypeHUE) M HHBIX
Mpe0TBPAIIEHUN u JICUEHUU Tpenaxep dbopm Bpema A
reHeTHYECKUX 3a0oyieBaHMil 4YeaoBeKa. "O6nako (usrueckoro u
MenuKo-TeHETUYECKOE 3HAHHI". 3710pOBBS.
KOHCYJbTHUpOoBaHue. CTBOJIOBBIE KIIETKH. buonorus. - pasBUTHE
[Tonsitne «TEHETUYECKOTO rpyv3a». 10 xace Hay4HOI
DTHYECKHE aCIEeKThl HUCCICIOBAHUN B o TH0603HATEIBHOCTH
00JJaCTH  PEIAKTUPOBAHUS TEHOMA H https://videour
CTBOJIOBBIX  KJIETOK. [ 'eHeTnueckue oki.net/ ’ HHTepecau K

N OMOJIOTHYECKOM
bakTopbI MOBBILICHHON
YyBCTBUTEIBHOCTH K (PU3NYECKOMY H HayKe, — HaBbIKOB
XUMUYECKOMY 3arpsA3HEHUIO I:ICCHeHOBaTeHBCKO
OKpyXKaromel  cpempl. | 'eHeTHdecKas 1 ACATCIILHOCTH,
MPEAPACIIONOKEHHOCTh  YE€JIOBEKa K
natonorusiM. IlpakTnyeckas paGora
«CocTaBieHue U aHaJIN3 POJOCIOBHON»

94 | KoutpoabHas padora Ne 6 mo Temam
«"eHeTHKa — HayKa O HaCJEeICTBEHHOCTH
u W3MEHYHBOCTH OpPraHHU3MOBY,

«I"eHeTHKa yenoBeKay
Tema 14 «Cesiekuusi OpraHu3MoB»

95 | OcHOBHBIC MOHSATHUSA CeJEeKLIHUH - OTHOILIEHHE K
JloMecTUKaIUs ¥ CENEKIUsA. 3apOKaeHNE https://m.edsoo | Guosornm Kak K
CeNeKIMHU U JoMecTukanun. Yuenue H.1. fu BaKHOM
Basunoa o IleHTpax mpoucxoxIeHus 1 COCTABJISIFOIIEN
MHOT000pa3usi KYyJIbTYPHBIX PACTCHUHU. KYJIBTYPHI,

Ponp cenmexuuu B CO3aHUU  COPTOB TOPAOCTH 3a BKJIAJ
pacTeHUM u TOpoA KUBOTHBIX. CopT, POCCUICKHX U
OpoJa, MTAMM. 3aKOH T'OMOJIOTHYECKHUX Pecypc "4 | coBETCKUX Y4EHBIX
PAIOB B HACJIEACTBEHHON M3MEHUYMBOCTHU caam B pa3BUTHE

H.M. BaBunoBa, ero 3HaueHWe I EI'D. Cpennee | mupoBou
CEJICKIIMOHHOM pabothl. JlabopaTopHasi obee OMOJOTUYECKOU
padora «l3ydyeHne COpTOB KYJbTYPHBIX oOpazoBaHHE. | HAYKH,

pacTeHui u opoxa JIOMAIIHUX YueOHbIit

KUBOTHBIX» MOJyJIb

96 | Meroup! CEJICKIIMOHHOM paboTHL. 10 PEILEHUIO - MPUMEHSATD
CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE TPYIAHBIX pa3Iu4HbIe
TEHETUYECKUX pecypcoB. VICKyCCTBEHHBIN 3aJaHui METO/IBI,
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0TOOp: MAacCOBBII M HMHIMBHUIYaJIbHBIH.

1o yuyeOHOMY

UHCTPYMEHTBl U

Otanbl KOMOMHAIIMOHHOW  CENeKIIHH. npeaMeTy 3aIrpoChl npu
Hcnbitanue IIPOU3BOAUTENIECH 1o "buonorus". noucke u otbope
noToMcTBy. OTOOp MO TEHOTHUITY C 10 - 11 | Guonorudeckoit
MOMOIIBIO OICHKH (PEHOTHIA MTOTOMCTBA KJIacchl", uHbOpMallUK  WIIH
U OoT0Op MO TEHOTUIy C MOMOUIBIO AO JAHHBIX u3
ananmu3a JIHK. JlaGopaTopnasi pabora N3paTensCcTBO | MICTOYHUKOB c
«3yuenue METOIOB CEJIEKIINHU "[IpocBemienn | yuérom
pacTeHum» e" IIPEIOKEHHOU

97 | UcKyCcCTBCHHBIN MyTareHe3 KakK METOJ yueOHOU
CEJICKITMOHHOM paboThl. PamuanmoHHbIi 1 OMOJIOTUYECKOU
XUMHUYECKHM MyTareHe3 KaK HCTOYHUK 3a/1a4i;

MyTaiui y  KYJIbTYPHBIX bopMm

opranu3MoB. Vcnonb3oBaHHe T€HOMHOTO

peIaKTUpOBAHUSA u METO/IOB

pexombunanTHeix JJHK mnst momydenus

UCXOJHOI0 MaTepuanga sl CeJEeKILHH. - IIOHUMaHHUE POJIU
[ToryueHnue NOTUILIONIOB. OHOJOTUYECKOU

98 | BuyrpuBHI0Bas ruOpUIU3aIys. HayKH B
bu3KopoIcTBEHHOE CKpELIMBAaHUE, WU dbopMupoBaHuu
UHOPUIUHT. Heponctsennoe Tpenaxep HAy4HOI'0
CKpEIIUBaHHE, WA ayTOPHIMHT. "O6nako MHPOBO33PEHUS;
I'ereposuc u ero IIPUYHUHBL. 3HaHUM".

Hcnonp30BaHue rerepo3uca B CENEKIUU. buonorus. - OCO3HAHHWE CBOEH
Otnanéunas rUOpHIM3aIHS. 10 kmace ponu KaK
[Ipeononenue Oecraoauss MEXBHIOBBIX rpakJJaHUHA u
rudpuaoB.  JlocTmxeHus:  celeKlIuu noTpeouTens B
pacTeHUH U  JKUBOTHBIX.  «3el€Has YCIIOBHSIX
peBosonus». CoxpaHeHME U H3Yy4EHHE B3aMMOCBSI3H
T€HETUYECKUX PECYpCOB  KYIbTYPHBIX IIPUPOJIHOM,
pacTeHHd W HUX JUKUX pPOIWYEH s TEXHOJIOTHYECKOU
CO3MaHMUSI HOBBIX COPTOB M THUOPHIIOB u COIIMAIbHOM
CEJIbCKOXO035HCTBEHHBIX KYJIBTYP. cpex;
IIpakTnyeckas padora «lIpuBuBKa

pacTeHun».

Tema 15 «buorexHosorus "

CHHTEeTHYeCKasi 0M0JIOTus»

99 | buorexHoJOrUsl Kak Hayka W OTpacib - OCO3HAaHHME CBOEHU
npou3BocTBa OOBEKTHI, HCIOIb3YEMbIE https://m.edsoo | ponu KaK
B OHMOTEXHOJIOTHH, KJIETOYHBIE U .fu rpakJIaHUHA u
TKaHEBbIE KYJIbTYPhl, MHUKPOOPTAHU3MBI, noTpeduTens B
UX  XapakTepuUCTUKa. TpaaullMOHHAs YCIIOBHSIX
OMOTEXHOJIOTHS: xJyieborneyeHue, B3aMMOCBSI3H
MOJIY4YeHUE KUCIOMOJOYHBIX MPOIAYKTOB, PUPOTHOM,
BUHOJICIINE. MuxkpoOuonornyeckuit TEXHOJIOTMYECKOU
cunTe3. OOBEKTHI MHKPOOMOIOTHIECKIX U COIIMAILHOM
TEXHOJIOTHUH. [IpousBoacTBO Oenka, DJIEKTPOHHBIN | Cpef;
AMUHOKHCIIOT u BUTAMHUHOB. o0Opa3oBaTesbH
JlaGoparopnass pabora «l/3yuyeHue Bl
00BEKTOB OMOTEXHOIOTHI. pecypc
IlpakTuyeckass padora «llomydenue "JlomarHue
MOJIOYHOKHUCIIBIX TPOJTYKTOB. 3a/1aHMUsl.

100 | OcHOBHBIE HamNpaBIEHUS CHUHTETUYECKON Cpennee

ouomornn Co3maHue TEXHOJOTMH |
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WHCTPYMEHTOB LIEJICHAIIPABIEHHOT O
W3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB
C LEJIbI0 MOJYYEHHs] OPraHU3MOB M MX
KOMIIOHEHTOB, coJiepKalnx HE
BCTpEYaroLIUecs B npuponae
OouocunTeTnueckue nytu. Kierounas
WHXeHepHUs. MeToIbl KyJIbTYpPbI KIIETOK U
TKaHEW  pacTeHUd U KUBOTHBIX.

Kpuobankwu. Comaruyeckas
rudpuaAn3aIus U COMaTUYeCKUil
AMOpPHUOTEHE3. Ucnons3zoBanue
rarionioB B CENEKIUU  pPACTCHHIA.
HckyccTBeHHOE OILIOIOTBOPEHHUE.
PexoncTpykius SIMIEKIIETOK 51
KJIIOHUPOBaHHE  JKUBOTHBIX.  MeTon

TPAaHCINIAHTAIIUU AACP KICTOK.

oOmee
obpasoBaHme.
buonorusa",
10 — 11 kimacc.

101

HUTorosasi KOHTpPoOJILHAS padoTa

102

XpOMOCOMHAsi M TEHHas WHXXEHEpHs.
HNckycCcTBEHHBII ~ CHHTE3 TI€Ha U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JIHK. Cosnmanue TPAHCTEHHBIX
OpraHU3MOB. Hoctmxenus u
IIEPCIEKTUBBl XPOMOCOMHOW M T'€HHOU
WHXEHEPUH. DKOJIOTHUECKHUE U 3TUYECKUE
po0JIeMbl T€HHOW MHKEHEPUU.

- MOHUMAaHHUE POJIU
OouoJorun B
dbopmupoBaHUU
3CTETUYECKOM
KYJIBTYPbI
JINYHOCTH;

- OBJIAJIETH
CHCTEMOM
YHUBEPCATbHBIX
KOMMYHHKATHBHBIX
JNEHCTBUM, KOTOpas
o0OecIeunBacT
c(hOopMUPOBAHHOCT
b COIMAJIBHBIX
HaBBIKOB H
SMOIMOHAILHOIO
MHTEIIEKTa
o0ydJaronmxcs

TemaTn4eckoe MuIaHNPOBaHUE NPOrpaMmbl o Onosornu s 11 kaacca (102 yacos )

SBOJIIOLIMOHHAS OHOJIOrUs. 3HaueHHE

No HaumeHnoBanus pas3iennoB u TeM DIIEeKTPOHHBIE JleaTenbHOCTh
n/n IIPOrpPaMMBbI (undpoBsie) YUUTES C yUETOM
yacoB | oOpa3oBaTeiIbH IPOrpaMMBbl
b€ PECYpCHI BOCTIUTaHMS
Tema 1 «3apoxknenue um pa3BuTHe - (hopmupoBanue
IBOJIIOLMOHHBIX TMpPeACTaBJECHHIl B https://m.edso0 | meHHOCTHOTO
omoJIorun» .ru OTHOIIEHUS K
OTEYECTBEHHOM
1 | OBomononHas teopus Y. JlapBuHa. KYJBTYPHOMY y
[Tpeamoceuiku BO3HUKHOBEHUS ’
UCTOPUYECKOMY U
napBuHu3Ma. JKM3Hb M HaydHas
HAayYHOMY HaCIIe/INIO,
nestenpbHOCTh Y. JlapBHHA. 3 o
5 JIEKTPOHHBIM | TOHUMAaHUS 3HAYCHUS
ABHIKYIIME CHIIBI DBOJIIOLMH BHIOB 110 00pa3oBaTelibH | HAYKH OHMOJIOTHH B
Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb — JKU3HH COBPEMEHHOTO
Pa3sMHOKCHUS OpPTaHU3MOB, pecype obIecTBa
2
HacJe/ICTBEHHAs M3MEHYHBOCTb, " TomarHue CIIOCOGHOCTH BIAETh
O6opb0a 3a CyIIecTBOBaHNUE) 3a71aHus. JI0CTOBEPHO
3 | dBmKymiue CUIbI SBOMIONMH BUIOB MO Cpennee uHpopmanuei o
Y. Japsuny (ecTecTBEHHBIH U oO1mree TepPeIOBBIX
UCKYCCTBEHHBII 0TOOD). oOpa3oBaHHe. | JOCTHXKEHUSIX U
(V) n (V)
4 | ®opmupoBanue CHHTETHYECKOU buonorus", OTKPBITHAX MUPOBOU
Teopuu  SBoMOLMH.  OQopMieHHe 10 — 11 xnacc. g OTEUYECTBEHHOM
CHHTETUYECKOM TEOpHUH  SBOJIIOLUHU - MOJIOTHH,
o CHaXe 3aMHTEPECOBAHHOCTH
(CTD). HelitpanbHas TEOpUs " P p p
O6naxo B HaY4HBIX 3HaAHHIX
3BOJIIOLHH. CoBpemeHHas o
3HaHUH".
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HBOJIFOLIUOHHOU TEOpUHU B
(GOpMHpPOBAHNUN €CTECTBEHHO-HAYYHOM
KApTUHBI MUDA.

buomorus. 11
Knacc.

00 ycTpoiicTBe Mupa u
oOrmrecTBa.

Tema 2 «Muxkpo3BoJilonusi u eé
pe3yJbTaThD»

14

OTtanbl  HBOJIIOIMOHHOTO  Mpolecca:
MUKPO3BOIIOIUS M MAKPOAIBOJIOLHUS.

[Tomysanms Kak JJE€MEHTapHas
eauHuna HBomonun. CoBpeMEHHbIE
METOJbl  OLIECHKM  TI'EHETHYECKOTO
pasHooOpa3us u CTPYKTYpbI
nonynsiuidi. V3menenue reHodoHIa
HOMYJISALUH Kak 3JIEMEHTapHOE
HBOJIIOLIMOHHOE SIBJIICHUE.

3aK0oH reHeTUYeCcKoro paBHoBecust k.
Xapau, B. Baiin6epra. JlabopaTopHasi
padora «BplsBIeHHE U3MEHYUBOCTH Y
0co0eil OHOT0 BUA»

OnemeHTapHbie (HAKTOPHI (IBIKYIIUE
CWJIBI)  JBOJIOUMHU. MyTalMOHHBII
npoiiecc. KomOuHaTuBHas
W3MEHYHBOCTb.

10

Hpeiid IE€HOB — ClIy4alHbIE
HEHAIIpaBJICHHbIE H3MEHEHUs YacTOT
ajiened B momyssusaX.  OQQext
ocHoBarenst. OpdekT OyTbUIOYHOrO
ropieimka. CHIKEHHE TeHETHYECKOTO
pa3Ho0Opa3usi: MPUYUHBI U CIEICTBUS.
[IposiBnenue ¢ dexra apeiida reHoB B
OONBIIMX W MaJblX MOMYJAIUAX.
Murpanuu. M3omsanus DOMymisSuin:
reorpaduueckas (MpocTpaHCTBEHHAs),
Ouosiornyueckas (pernpoayKTUBHas).

11

Murpaunu. M3omsinus  nonyJisuin:
reorpaguueckas (IMpocTpaHCTBEHHAs),
Ounonoruueckast (penpoayKTUBHAS).

12

EcrecTBennsbIit otbop —
HaNpaBJIAOMUN  (aKTOp SBOJIOLUH.
@®opMBI  €CTECTBEHHOTO  OTOOpa:
JBUOKYILINM, CTaOUIM3UPYIOLTHH,
pa3pbIBalOIUi (IM3PYNTUBHBIN).

13

[TonoBoit oTOop. Bo3HuKHOBeHHE U
9BOJIIOLUS  COLMAIBHOIO IOBEIECHUS
KUBOTHBIX.

14

[Tprcrioco0neHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPO3BOJIIOLUH.
Bo3HUKHOBEHHE TPUCTIOCOOTICHUN Yy
opranusmoB. JlaGoparopHas padora
«[IpucrnocobneHust OpraHu3MoB U HUX
OTHOCHTEJIbHAS 11€JIECO00Pa3ZHOCTDY.

15

Apomopho3sl M HaMOAJANTAIHH.
[Ipumepsl pUCIIOCOOTICHUI y

https://m.edsoo

Iu

DNEeKTPOHHBIN
00pa3oBaTesbH
BIN

pecype

" lomaiiaue
3a/1aHusl.
Cpennee
oOmree
oOpa3oBaHue.
buonorusa",
10 — 11 knacc.

- TIOHUMaHUE POJH
OMONIOTMYECKOI HAYKH
B (hopmMupoBaHUU
HAay4HOTO
MHUPOBO33PEHUS;

- UHTEpEC K
PAKTHIECKOMY
U3YYEHHUIO MpodeccHii
U TpyAa DPa3IUIHOTO
poJa, B TOM 4YHUCIIEe Ha
OCHOBE IPUMCHCHHUS
U3y4aeMOoro
IPEIMETHOTO 3HAHHSI,

- OCO3HaHHUE
MOCJIEICTBUU "
HENPUSTHE BPEAHBIX
MPUBBIYCK
(ynorpebiieHue
aJIKOTOJI,
HapKOTHUKOB, KypeHHE)
u UHBIX ¢GopM Bpeda
st (pu3MYeckoro u
IICUXHYECKOTO
3/10pPOBbBSI;
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MOp(OJIOTHUECKHE,
dbusznomornueckne, OUOXUMHUYECKHUE,
MMOBEACHYECKUE. OTHOCUTEIIHLHOCTD
MIPUCTIOCOOICHHOCTH OpraHU3MOB.

OpraHU3MOB:

Pecypc "
caam

EI'3. Cpennee
oOiree

- BOCIIPUHUMATDH u
bopMyIUPOBATH

CYXJE€HUs, BBIpaXKaTb
SMOLIMU B TIpoIecce

JlaGopaTtopnas pabora «M3yueHue o0Opa3oBaHue. | BBIIOJIHEHUS
apoMopdo30B W UWAMOANANTALUN Yy VY4aeOHbIi NPaKTUICCKUX u
pacTeHHH 1 )KUBOTHBIX ) MOJTyJTh 71a00paTOpHBIX PaboT;
16 | Buxm, ero kputepun H CTPYKTYypa. 10 PELICHHUIO
JlaGoparopuasi padora «CpaBHEHHE TPYAHBIX
BUJIOB o MOP(OJIOTHUECKOMY 3aJjaHul
KPUTEPUIO» 1o yueOHOMY | - BO3MOXHOCTEH BCeX
17 | BumooOpa3oBanue Kak  pe3yJibTar peaMeTy YYaCTHHUKOB
MHUKPOIBOJFOIUH. W3onsanus — "Buonorus". B3aUMOJICUCTBUS),
KJIFOUeBOM (pakTop BHI000pa30BaHUSI. 10 - 11 | pacipenensaTh 3amadu
IIyth © crocoObl BUI000pPAa30BAHM: KJIacchl'”, MEXKIY 4JIEHAMM
ajutonarpudeckoe (reorpaduueckoe), AO KOMaH/Ibl,
CHUMITaTpU4YecKoe  (IKOJOTHYECKOER), WspnarenscTBo | yyacTBOBaTh B
«MTHOBEHHOE»  (TIOJIMTUIONIN3AIINS, "IIpocBemienn | rpynnoBbIX  (popmax
ruopuIU3aIms). JImMTeNbHOCTD e" pabotsl (00CyXaeHuUs,
HBOJIOIIMOHHBIX MIPOIIECCOB. oOMeH MHCHHSIMH,
MexaHu3MbI (dbopmupoBaHus MO3TOBBIC MITYPMbI U
OMOJIOrM4YECKOro pa3HO00pasHusl. VHBIE);
18 | Pomp »3BOJMIOUMOHHON OWOJIOTMHA B
pa3paboTke Hay4HBIX METO/IOB
COXpaHEeHUs OropazHO0Opa3usi.
MuKpo3BOIIOLMS W KOBOJIKOLIHS
Napa3uTOB U UX X031€B. MexaHU3MbI
dopMHpOBaHUS ~ YCTOWYMBOCTH K
AHTUOMOTHKAM U CIOCOOBI OOPHOBI C
HE.
19 | KonrpoabHasi paGora Ne 1 mo teme
«MUKpO3BOIIONUA U €€ PE3YJIHTAThI»
Tema 3 «Makpo3Boaonusa u eé
pe3yJabTaTh»
20 | Meroapl W3ydeHHs MAaKpO3BOJIOIHH.
ITameoHTOTOrMYUECKTIE METOJIBI
u3ydeHuss sBomouuu. [lepexoaHble https://m.edsoo
dbopMbl W (UITOTCHETUYECKHUE PSIIBI - - IPUMEHSTH
OpraHNU3MOB. pa3u4yHBIE  METOJIBI,
21 | buoreorpaduyeckue METOJTbI MHCTPYMEHTHI -
uzydeHuss sBomoruu. CpaBHeHHE 3ATIPOCHI TIPH TTOUCKE
bnopsl U (QayHbl MaTepUKOB U o160pe
OCTPOBOB. buoreorpagpuueckue .
OMOJIOTHYECKOM
obOmactu 3emid. Buanl-sHIEMHKH H
DEITHKTEL }"peHancep UHpOpMaLIUU WIH
22 | DMOpUONIOTHYECKHEe U CPaBHHUTEIBHO- O6na£<'(‘) AAAHHBIX om
MOP(OJIOrHYECKUE METOIABI U3YYECHHS SHaHUH . MCTOHUKOB C y4CTOM
9BOJIOIUH. [ €HETHUECKHE MEXaHU3MbI bronorns. 11| npenoxennoit
ABOJIIOI[MM OHTOTE€HE3a WM MOSIBICHHUS Knace. y4eOHOi
SBOJIFOLIMOHHBIX HOBIIIECTB. OHOIOrMIecKon
l'oMonornunbie W aHAJNOTUYHBIC 3aJa4u;

opranbl. PynuMeHTapHble OpraHel M
ATaBU3MBEI.
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23 | MoneKysipHO-TeHETHYECKHUE, 1
OMOXMMHUYECKHE W MaTeMaTHYECKHUE - BBINOJHATH  CBOIO
MCTOABI HU3YyUCHUMA 9BOJIIOIINH. 4yacThb pa60TBI,
['omonoruunbie reHbl. COBpeMEHHbBIE JOCTHTATh
METO/IbI MOCTPOCHHS KAYeCTBEHHOIO
(HITOTeHETHYECKIX JICPEBBEB. PE3YITBTATA 1O CBOEMY
fe}jl){(())l\:/[(;(;OMHHe MYTallil U 3BOJIOLHS HATPABTCHUIO u
24 | Obmume 3aKOHOMEPHOCTH (IIpaBHJIA) 1 KongHHHpOBaTB eron
ABOJIIOIUH. HeobOpaTtumocTh JICHCTBILL € ZAPYTHMH
HBOJIIOIMU. AJJaNTUBHAS pagualus. ICHAMU KOMAHBL.
HepaBHOMEpHOCTH TEMITOB
HBOJIIOIUH.
25 | KontpoJibHas pagora Ne 2 mo teme 1
«MHKpO - MAakpoOd3BOJIOIUA H €€
pe3yIaBTATHI»
Tema «Ilpoucxoxxaenue u pazpurue | 15
JKH3HM Ha 3emJie»
26 | Hay4Hble THIIOTE3bI HPOHMCXOMXKICHUS 1
Ku3HH Ha 3emsie. AOuoreHes u
HaHCIICPMUSL. Jlonay4Hblie
IPEJCTABIECHUS O 3aPOXKICHUU JKUIHH https://m.edsoo | . CAMOCTOSTENLHO
(KpealmoHu3M). ['unoresa fu BHIOUPATD CII0co6
MOCTOSHHOIO CaMO3aPOIKICHUS KH3HH perrenus yueGHoi
u e€ onpoBeprkenue onbitamu O. Peny, P ———
JI.  Cnamnanmanu, JI.  Ilacrepa. B —
[Tpoucxoxnenue KHU3HU u
4CTPOGHONOTHS. HECKOJIbKO BapHAHTOB
27 | OcHoBHBIE DdTambl Heopranuueckoit | 1 DnekTponnsii | PEHICHHA, BBIOMpATH
BOITIOIHH. TnanerapHas o6pasosatensy | Hanbonee
(reoIoruyecKas) SBOJIOIIHSL. Bl MOAXOAATIIH ¢
28 | Xummueckas dBomtonus. AouoreHnsni | 1 pecypc ydeToM
CHUHTE3 OpraHMYECKUX BEILECTB U3 "Jlomarnue CaMOCTOATEIIBHO
Heoprannyeckux. Oneit C. Munepa u 3a1aHusl. BBIJIETICHHBIX
I'. FOpu. O6pazoBaHre MOIUMEPOB M3 Cpennee KPUTEPHUEB);
MoHOMepoB. KoanepBaTHas rumoresa oburee
AWM. OnapuHa, runore3a NepBUYHOTO obpasoBaHue.
oynbona JIx. Xonelina, reHeTHYeCKas buonornst",
runote3a I'. Mémnepa. Pu6ozumsr (T. 10 — 11 xuace
Yex) u rumoteza «mupa PHK» V.
['unbepra. ®opMupoBaHue MEMOpaH U
BO3HHUKHOBEHHE MPOTOKJIETKH.
Buptyansnas naGopatopHas pabora
«MonenupoBaHue OMbBITOB Musuiepa—
IOpu 1o wu3yyeHHo aOUOT€HHOTO .
CHUHTE3a OPraHUYECKUX COCIWHECHHI B Pecypc "§[ | - OCO3HAHHBI BHIOOD
IIEPBUYHOM aTMochepe» caam u flocTpocHue
29 |HUcropus 3emmm u Meromsl eé | 1 EID. Cpennee | MHAMBUYaTbHOM
u3y4eHus. Mickomaemple opraHn4ecKkue obuee TpacKToOpHun
octaTtku. ['€oXpoHOIOTHSA B €€ METO/IBI. o0pasoBaHue. o0pasoBanus U
OTtHocurenbHast 151 abcomroTHas Y4eOublit JKA3HECHHBIX IIJIAHOB C
reoXpoHoJorus. I'eoxpoHosornyeckas MOZYyJIb Y4ETOM JIMYHBIX U
IIKajga: 30HBI, 3Pbl, MEPUOABI, SMOXH. 11O PCIICHUIO 00IIeCTBEHHBIX

JlaGoparopHas pabora
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«M3yyeHne M OnmMcaHue MCKOMAEMBIX TPYAHBIX UHTEPECOB u
OCTaTKOB JIPEBHUX OPTaHU3MOB) 3aaHui OTPEOHOCTEIH;
30 | HavampHble 3Tambl OpPraHUYECKOMH o y4eOHOMY
sBomoIuu. [losBIeHNE U HBONIOIUS npeaMeTy
" "
MEePBBIX KJIETOK. OBononuU buonorusa". - BHOCHTb KOPPEKTHBBI
MeTabonu3ma. Bo3nukHoBeHHe 10 . 1114 NEATENEHOCT  Ha
MEPBBIX  SKOCHCTEM. CoBpemeHHbIE KJ1acchl", OCHOBE HOBBIX
MUKpOOHBIC OHWOIUIEHKH Kak aHajor AO
00CTOATENLCTB,
MepBbIX Ha 3eMJie  COOOIIEeCTB. N3 paTenscTBO
" WU3MCHUBIIUXCS
Crpomaronutsl.  Ilpokapuotel u [Ipoceemienu .
" CUTyaluu,
3YKApPHUOTHI. [Ipoucxoxaenue e
3YKapuoT (cumbuoreHnes). YCTaHOBJICHHbIX
DBOJIIOIIHOHHOE POMCXOKIACHUE Tpenaxep OMOOK, BO3HMKIIHMX
BHPYCOB. "Obnako TPYAHOCTEH,
31 | IlpoucxokaeHHe  MHOTOKJICTOYHBIX 3HaHU#".
OpPTaHW3MOB. BosHukHOBEHHE buomnorus. 11
OCHOBHBIX TPYII MHOTOKJIETOYHBIX Kiace.
OpPTraHU3MOB. - OTBETCTBEHHOE
32 | OCHOBHBIC 3Talbl YBOJIOIUK BBICIIHX OTHOIIEHHE K CBOEMY
pactenuii. OcHOBHBIE apoMOp(O3BI 3710pPOBBIO u
pacteHuil. Beixoa pactenuii Ha cymy. YCTAaHOBKA Ha
[TosiBneHne CIOPOBBIX pACTEHUH U 3710pOBBIit oGpas3
3aBoeBaHne uMH cymH. CeMeHHbIE e — (310pOBOE
pacTeHus. § [Ipoucxoxnenue MHTAHHe, COBIOCHHE
[[BETKOBBIX PAaCTCHUH.
TUTHCHUYECKUX
IIpakTyeckas padGora «lI3yueHue
N N npaBuwil ¥ HOPM,
0COOEHHOCTEH CTpOEHHs pacTeHui 2
cOaraHCUPOBaHHBIIH
pa3HBIX OT/IEIOBY o
KUM  3aHATHH U
33 | OcHOBHBIE STaIbI SBOJIIOIUU pe 3
’KUBOTHOTO Mupa. OCHOBHBIE OTAbIXa,  peryiiipHas
apoMopG03bl KUBOTHBIX. BeHckas (usmeckas
¢ayna. KemOpuiickuii  B3pbIB — aKTUBHOCTB).
NOSIBJICHHE COBPEMEHHBIX THUIIOB.
34 | IlepBbie XOpaOBbIE KUBOTHBIE. JKHU3HB
B BOJIe. OBOJIONMS ITO3BOHOYHBIX.
IIpoucxoxnenue amuomit u
penTUINiA. IIpoucxoxnenue
MJICKOITUTAIOMUX W TTHUI. [IpuHIUI
KItroueBoro apomopgosza. OcBoeHue
0€CITO3BOHOYHBIMA W TI03BOHOYHBIMHU
YKUBOTHBIMU CYIIIH.
IIpakTuyeckas padora «3yueHue
ocoOeHHOCTeH CTPOCHUS
MIO3BOHOYHBIX JKHBOTHBIX)
35 | Pa3Burue xu3HM Ha 3eMile 1O dpaM U

MepUOJIaM: apxei, MPOTEPO30H,
ajIe030i, Me3030H, KaiiHo30#. OO0mas
XapaKTEPHUCTHUKA KiimMara n
re0JIOTMYECKUX MIPOLIECCOB.
[TosiBieHHe M pacuBET XapaKTePHBIX
OpraHu3MoB. YT1iieoOpa3oBaHHUE: €ro
YCIIOBUS U BIIMSIHUE Ha ra30BbIN COCTaB
aTMochepsl.

DIIEKTPOHHBII
o0Opa3oBaTenbH
BIHM

pecypc

" Jlomaraue
3aaHusl.
Cpenuee
ob1ee

- OLICHUBATh Ha

MIPUMEHHUMOCTH u
JIOCTOBEPHOCTH
nHpopmaruto,
MOJIYYCHHYIO B XOJE
HaOJIIOIeHUA H
IKCIIEPUMECHTA;
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36 | MaccoBsie BBIMUPAHUS -1 1 oOpa3oBaHue.
AKOJIOTUYECKUE KPHU3UCHI MPOILIOTO. buonoruga",
IIpUuuHBI W CJIEACTBHSA MACCOBBIX 10— 11 kimace | - COOTIOICHNE MPABHT
BLIMHDAHHL. 0€30IIaCHOCTH, B TOM

37 | CoBpeMeHHBIi sKoJoruyeckuii | 1 nene HaBbIKOB
KpH3HC, ero ocobeHHocTH. IIpobnema GesonacHoro
COXpaHeHHMs OMOpa3HOOOpasus Ha TTOBCNICHUA B
emite. https://videour | ©HTEpHET-CpenE.

38 | CoBpemeHnHas cuctema opranuveckoro | 1 oki.net/
mupa. [lpuHmMnel kimaccupukanuu
OpPraHUu3MOB.

39 | OcHOBHBIE cucTemarudeckue rpymmsl | 1
OpPraHUu3MOB.

40 | KontpoabHas padora Ne 3 mo teme | 1
«[IpoucxoxaeHre U pa3BUTUE JKU3HU
Ha 3emie»
Tema 5 «IIpoucxoxxkaenue yejgoBeka | 10+1
— aHTPONOreHe3»

41 | AuTpomosnorusi — Hayka O ueinoBeke | 1
Pazmensl W 3amaum  aHTPOIIOJIOTHH. https://m.edsoo | - TOTOBHOCTBH K
MeTo/1bl aHTPOTIOJIOTHH. .Iu Y4aCTHIO B

42 | CranoBnenue  mpeiacraBienuii o | 1 IPAKTHYECKOI
IIPOUCXOXKICHHH YeoBeKa. Pecypc "A | restenproCTH
Pennrnosneie BO33pEHMUS. caaMm KOOI MUECKOI
CoBpeMEHHBIE HAYYHBIE TEOPHHU. EI'D. Cpennee HATPABICHHOCTH;

43 | Mectro  uyenmoBeka B cucreme | 1 oOee ) CAMOCTOSTENBHO
OpPraHNYeCKOTo MUpa. oOpa3zoBaHUe.
CXO/ICTBO 4YEJIOBEKa C >KUBOTHBIMH. VYueOHbIit (bopmymposath
Cucrtemaruueckoe HOJIOKEHUE MOJIyJIb 0000MmEHHs 1 BLIBO/H!
yeigoBeka. CBHUIeTeNbCTBA CXOIACTBA 10 PCUICHUIO 1o . pesypraTam
4eJIoBeKa C ’KHBOTHBIMHU: TPYAHBIX TIpOBENCHHOTO
CpPaBHHUTEIBHO-MOP()OJIOTHUYECKHE, 3aIaHuUi HabozeHus,
IMOPHOIOTUYECKHE, ¢uznonoro- 1o yueOHOMY | IKCIICpHMEHTA,
OMOXHUMHUYECKHE, IOBEICHYECKUE. OpeaMETy BIIAZCTh
OTnuums dYenoBeKa OT IKUBOTHBIX. "buonorus". MHCTPYMEHTaMH
[IpsMOX 0k IeHUE " KOMILIEKC 10 - 11 | onenkwm
CBS3aHHBIX C  HMM  IIPU3HAKOB. KIIacchl", JIOCTOBEPHOCTH
Pa3BuTne ronoBHOTO MO3Tra U BTOpOI\/’I AO MOJIYYEHHBIX BLIBOJOB
CUTHaJIbHOU cuctemsl. JIabopaTopHas UzparensctBo | 0606MIEHHIA.;
padora «M3yueHue ocoOeHHOCTEN "IIpoceemienu
CTPOEHHS cKenera YEeNIOBEKa, e".
CBSI3aHHBIX C IPSIMOXOXKJICHUEM)

44 | JIBwxyuue CHJIBI (pakroper) | 1
aHTpOIIOreHe3a: Ouosoruveckue,
COLIMAJIbHBIE.

45 | CooTHolIeHHE  OWOJIOTHYECKUX U 1
COLIMAIIBHBIX dakxTopoB B - TPOBOAWTH  TIO
AHTPOTIOTCHEC3C. CaMOCTOSATEIBHO

46 | OcHOBHBIE CTaJUM AHTPOINOrEHE3A. 1 Tpenaxep COCTABIEHHOMY TLTAHY
PanHue uyenoBekooOpa3Hbie 00E3bSHBI "O61aK0 HABIIOEHHE,
(IpOKOHCYIIBI) M paHHHWE TMOHTUIbl — 3HaHui". .
o0Imye TpeAKd YeIOBEKOOOpPa3HBIX Buomnorus. 11 geCHOH{HHH .
00€3bgH ¥ JIH0JEH. ABCTPATONUTEKU — Knace. HOJIOTHICCKUH
JIBYHOTME TIpeAkH JiroAed. YenoBek SKCIICPUMCHT,

47
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yMeNblid,  INEpPBbIE  HM3TFOTOBJICHUSA HeOOoIbIII0e

opyauii _Tpyna. } Yenosek HCCIIeI0BAHKE o
NPAMOXOJAIIMIA M MEPBBIA  BBIXOJ YCTaHOBIICHHIO
moJiel 3a npeaensl AQpuku. 0COBEHHOCTEH

47 | Yenosek reiaenb0eprekuii — oOIImit BHOIOLIYCCKOrO
MPEI0K HEaH1epTaIbCKOr0 YeIOBeKa U ofsexta  (mpomecca)
YyeJloBeKa Pa3yMHOIO. Yenosek H3ydeHI, TPHUMHHO-
HEAHJECPTAIbCKUM KakK BHJ JIIOJIEHU ’ .
XOJIOJHOTO KJIMMATa. YenoBek CHICNCTBCHHBIX CBHSeI:I
PasyMHBIi ~ COBPEMEHHOIO  THIIA, 1 3aBHCHMOCTCH
JNICHUCOBCKUII  YEJIOBEK, OCBOCHUE GronormIeCcKux
KOHTHHEHTOB 3a mpeaenamu AQpuku. 00BEKTOB MEXIY
IlaneoreHeTrka 1 NajJeoreHOMHMKA. co0oii;

48 | DBoJIONKSA COBPEMEHHOTO YEJIOBEKA. - HaXOIUTb CXOJIHBIC
EcrecTBennbIit 0T60p B IIOIIYJIALMAX APryMEHTHI
4enoBeKa. MyTallMOHHBIA IPOLECC M (moaTBepKaaroIUe
oJIMMOP(HHU3M. [TonynsiuuoHHbIE UM OIIPOBEpPraromuce
BOJIHBI, Jpei] TeHOB, MHUTpanus H OIHYy H Ty XC HICIO,
«3(dexT ocHoBaTenss» B MOMYISIUIX BEPCHIO) B PA3IHMIHBIX
COBPEMEHHOTO YeJIOBEKA. MH()OPMAIHOHHBIX

49 | Yenoseueckue pacsl. [lousTe o pace. HCTOYHHUKAX.
Bonpune pachr: €BpOIICOUTHAS - [OHMMAaHHWE pOJIHU
(eBpasmiickasi), aBcTpallo-HETpOUHAS OHMOJIOTNYECKON HaYKU
(3KBaTOpHAJIbHASA), MOHTOJIOHTHAs B (hopmMupoBaHUA
(a3marcko-aMmepukaHckas). Bpems wu HAy4YHOTO
IIyTHn pacceICHUA YCJIIOBCKa 10 MUPOBO33pEHUS;
TIJIaHETe.

50 | ExuncTBO YenoBeueckux pac. Hayunas
HECOCTOATENbHOCTh pacusma.

[Tpucnioco0NeHHOCTh  uelnoBeKa K

pa3HBIM  YCIIOBUSIM  OKpYXKarolen

cpenpl. BnusHue reorpaduueckoit } YCTAaHOBKA  Ha
cpenbl W Cpebl. Bnnﬂime AKTMBHOE yuacTHe B
reorpaduueckod cpeasl u aperda

FeHOI])S I?a MOp(l)OJ'IOFIl/:I)IO " cbI/BI/IOJII)orI/(Ib}o i;zllffniiwnx sanaq
qeJIoBeKa. MexaucuurinHapHbie (B paMKax  ceMbH,
METO/IbI B busnueckoit Opranu3aium,
(6uomoruyeckoin) AQHTPOIIOJIOTHH. ropoa, Kpas)
OBOJIIOIIMOHHAST ~ @HTPOIOJIOTUS U TEeXHONOIMIECKOR W
MaJCOAHTPOTIONOTHS  YEIIOBEYECKUX COLMANBHON
TIOITYJISIUMN. buoconuanbHbIe HATIABJIEHHOCTH,
WCCJICIOBAHMS TPUPOJBI  YEIOBEKa. CIIOCOBHOCTE
UccnenoBanue KOBOJIIOLIUU MHUIHHPOBATS,
OMOJIOTHYECKOTO U COIMAIBHOTO B MUTAHMPOBATH -
yenoBeke. IlpakTuyeckass padora CAMOCTOSTEIBHO
«M3y4eHne IKOJTOTHISCKUX aanTaIui BEITOJTHSTE TAKOTO
ICIIOBCKA» ponaa nesaTenbHOCTb.

51 | KourpoanHas pagora Ne 4 mo teme

«IIpoucxoxneHue  4eloBeKka  —

AHTPOIIOTEHE3)

Tema 6 «Jxogorusi — Hayka o

B3aHMMOOTHOLICHUAX OPraHU3MOB M

HAJOPraHU3MEHHbIX  CHCTeM ¢ Tpenaxep - OTHOILIEHHE K
OKpY:KawIel cpenoii» "O6sako OMOJIOTHH KaK K
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52

3apoxJaeHue U pa3BUTHE dKooruu B | 1 3HaHUM". BAXKHOM
tpynax A. I'ymGonpara, K.®. Pynbe, buonorusa. 11 | cocraBnsronen
H.A. CesepuoBa, 3. T'ekkens, A. Kacc. KYJbTYpBbI, TOPJIOCTh
Tencnu, B.H. CykauéBa. Pazgenst u 3a BKJIaJ pOCCUMCKHX
3a1a4u 3KoJIOTUU. CBSA3b 3KOJOTUH C Y COBETCKHX YUEHBIX
JIPYTMMH HayKaMHu. B Pa3BUTUE MUPOBOM
53 | Metonasl 3KOJIOTHHU. TloneBbie 1 OHOJIOTHYECKONI
HaOMIOJCHUS.  OKCIEPHUMEHTB B https://videour | Hayku;
9KOJIOTHH: PUPOTHBIE u oki.net/
naboparopuble. MoaenupoBaHue B - OTHOIIEHHE K
9KOJI0TMU. MOHUTOPUHT OKpYXKaroLen OMOJIOTHH KaK K
Cpelbl: JOKaJbHbIA, PETHMOHAIBHBIA U BAYKHOMN
riobanbHbli. JlabopaTropHast padota COCTAaBJISIOLIEN
«3yueHne MeETOJIOB HKOJIOTMYECKUX KYJIBTYpbI, TOPAOCTh
VICCJIEIOBAHMI 3a BKJIAJ] POCCUNCKUX
54 | 3HaueHHe IKOJIOTHUCCKUX 3HAHHUN it | 1 Y COBETCKHX YUYEHBIX
YeroBeKa. DKOJOTHYECKOe B Pa3BUTUE MHPOBOM
MHUPOBO33pEHUE KAaK OCHOBa CBs3eil OHOJIOTUYECKOU
4eJI0BeUYeCcTBA C MPUPOJION. HayKH,
dopmupoBaHue 9KOJIOTMYECKOI
KYJIBTYpPbI u IKOJIOTHYECKOI
IPaMOTHOCTH HAaCEJIEHHUSI.
Tema 7  «Opranmsmbel U cpega | 9+1
o0uTaHUSD
55 | Dkonoruueckue (hakTophI n| 1
3aKOHOMEPHOCTH WX  JCHCTBUSL. https://m.edsoo | - OTBETCTBEHHOE
Knaccudukanus AKOJOTHYECKHX .r'u OTHOILEHHE K CBOEMY
(akTOpOB: abnornyeckue, 3/I0POBBIO "
OouoTHuecKue, AHTPONOTCHHBIE. YCTaHOBKa Ha
OO0mue 3aKOHOMEPHOCTH JICHCTBUS :'fpeHamep 3OPOBEIH 06pa3
sKosornueckux (akropon. [IpaBuio O6naxo
o KU3HU (3mopoBoe
munumyma (K. Hlopenrens, [O. 3HaHUM".
MATAaHUE, COOII0CHUE
JInbux). TonepanTHOCTS. buonorus. 11
TUTHCHUYECKUX
OBpUOMOHTHBIE U  CTEHOOMOHTHBIE Kitace.
OpPTaHHU3MBI. fpasui — u HOPM,
56 | AOuotnyeckue ¢akropel. CBer kak | 1 cbanaHCHpOBaHHbIH
sKoJIoTHYecKuil  ¢akrop. JleiicTBue PCKHM  33HATHH H
pa3HbIX YYaCTKOB COJTHEYHOI'O CIIEKTpa Pecypc "¢ | OTOBIXa, peryJspHas
Ha  OpraHM3MBL OKOJIOTHYECKHE caam buznueckas
TPYNNBl PAaCTEHUH M IKUBOTHBIX TIO EID. CpeiHee | aKTHBHOCTS);
OTHOHIIEHHI0O K cBery. CurHamabHas obmee
0JIb CBETA. doTonepuoansM.
P proa obOpa3oBaHue.
JlaGoparopHasi padora «BrbisiBiieHHE .
o VYueOHbIit
NPUCTIOCOONEHUH  OpraHU3MOB K
MOJyJTb
BIIUSTHUIO CBETA»
57 | Temmeparypa kak »sKomormdeckmii | 1 TIO pELICHIIO | TIOHUMATh
= TPYIHBIX
(axTop. [lelicTBue TemmepaTyphl Ha 3£y§HI/H7I HAMEpEHHs  JPYIuX,
OpraH13MBl. [lolikuiiorepmMHuble U A c TPOSIBIISITH
roMoioTepmM ) 110 y4eOHOM
OMOHOTEPMHBIE OpraHu3MBbl y y YBaKHTEIbHOE
OBpUTEPMHBIE ¥ CTEHOTEPMHBIE npeaMeTy
n " OTHOH_IGHI/IC K
opranusmbl. Jlaboparopuasi pabGora buonorusa".
«BblIsBIIEHNE IPUCTIOCOOIEHHI 10 - 11 cobeceHHKY M B
KOpPPEKTHOMN opMme
OpraHU3MOB K BIIUSTHUIO Kiacch", PP op
TEMIEPATYPHI»
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58

BnaxHocTp  KaKk  3KOJIOTMYECKHM
daktop. [Ipucnocobnaenust pacTeHui K
MONJEPKAaHUIO  BOAHOTO  OamaHca.
Knaccudukanmst pacTeHUIIIo
OTHOILIEHHIO K Boze. [Ipucnocobnenus
JKUBOTHBIX K WM3MEHEHHUIO BOJHOIO
pexuma. JlabopaTtopHasi  pabGora
«AHaTOMHYECKHUE 0COOEHHOCTH
pacTeHUM U3 Pa3HbIX MECT OOUTAHUS»

59

Cpenpl oOuTaHus OpraHNU3MOB:
BOJIHAS, Ha3e€MHO-BO3/1yIlIHas,
[IOYBEHHAs, rITyOuHHAS
[IOJIIIOYBEHHAS,
BHYTPUOpPraHU3MEHHasl. dusnko-
XUMUYECKHE  OCOOCHHOCTH  Cpel
oOuTaHus OpraHU3MOB.
[IpucnocoOnenuss  OpraHu3MoB K
YKU3HU B Pa3HbIX cpeax.

60

buonornueckue putmbl. BHemmHue u
BHyTpeHHUE puTtMbl. CyTOuHBIE U
TOJUYHEBIE PUTMBI.
[Ipucnoco0IeHHOCTh OPraHu3MOB K
CE30HHBIM  H3MEHEHUsAM  YCJIOBUH
JKU3HU.

61

XKusnennsle  GopmMbl  OpraHU3MOB.
[lonsiTue 0 JKU3HEHHOW  (Qopme.
JXKusHennsle  QOpPMBI  pacTeHUN:
JiepeBbs, KYCTapHUKH, KYCTapHHUKH,
MHOTOJIETHUE  TpPaBbl, OJHOJETHUE
TpPAaBBI. Kuznenunsle (bopmbl
KUBOTHBIX: TUIPOOHOHTHI,
re0OHOHTHI, a3pOOUOHTBHI.
OcobeHHOCTH CTpoeHHsT U oOpasa

JKHN3HU.

62

buornueckue (baxTopsbI. Bunst
OMOTHYECKHUX B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMONO03
u €ro (bopMBI. [Tapa3utnsm,
KOOIIepaLus, MyTYalu3M,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO,
HaxJICOHUYECTBO).

63

B3aUMOJICUCTBUS
(Tonmmueckue, dbopuyeckue,
dabpuyeckue). 3HaueHue
OMOTUYECKUX B3aMMOJIECHCTBUN IS
CYyILIECTBOBaHUSl OPraHU3MOB B CpeJie
oburtanus. [IpuHIIMI KOHKYPEHTHOTO
MCKJIFOUEHHSI.

Herpoduueckue

64

KontpoabsHnasi padora Ne 5 o remam
«OKoI0rNs — Hayka 0
B3aMMOOTHOLICHUSIX OpPraHU3MOB U
HaJ0praHU3MEHHBIX CUCTEM C
OKpyXarolen cpenoin», «OpraHuzmbl
U cpeJia OOMTAHMS

AO
WN3narenncTBO
"[IpocBenienun
e”

ONEKTPOHHBIN
00pa3oBaTesbH
BIN

pecype

" lomaiiue
3alaHusl.
Cpennee
oOmree
obOpa3oBaHue.
buonornsa",
10 — 11 kmacc

¢dopmynupoBaTh CBOU
BO3PaKCHHUS;

- BHOCUTbH KOPPEKTHUBBI
B JIEITCIHHOCTH Ha
OCHOBE HOBBIX
00CTOSITCIILCTB,
M3MEHHBIITHXCS
CUTYallHH,
YCTaHOBJICHHBIX
OIIMOOK, BO3HMKIINX
TPYJIHOCTEMH,;

- AKTUBHOC HCIIPUATHC
JIENCTBUH,
IMPUHOCAIIHNX BpEa
OKpY’KaloIlleH cpeze

Tema 8 «IJkogorngs BHIOB U
MOMYJISII A

9+
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65 | Dxosornueckue XapakTepucTuku | 1
HOIYJISAUH. Ionymanus Kak https://m.edsoo
OMOJIOrMYeCKast CHCTEMA. Tu
66 | Pon»  HeomHopoxHocTH  cpembl, | 1 o
du3neckux OapbepoB u - NOHMMaHHE oMM
OCOOCHHOCTEH OHOJIOTUH BHUJIOB B GIHOTOrHH B
dbopMupoBaHUH TPOCTPAHCTBEHHOH (bopMHEpOBAHHUH
CTPYKTYPHI OMYJISIIUH. SCTETHICCKOR
67 | OcHOBHBIC TIOKa3aTenu momyasauuu: | 1 DNEKTPOHHBIH | KyJBTYDBI THUHOCTH; -
YHCIEHHOCTh, TUIOTHOCTh, BO3pacTHAs 5A30BATCILE | OBIALCTE  CHOTEMOI
U TI0JIOBAsi CTPYKTYpPa, POKIAEMOCTH, oop &
MPUPOCT, TEMII POCTa, CMEPTHOCTH, bl YHHBCPCAJILHBIX
MUTPAILS. gecypc KOMMYHHKATHBHBIX
68 | DKonormueckas crpyktypa | 1 Jomarinue JEUCTBUMA,  KOTOpast
MONYJISILHH. 3a/1aHusl. obecrieunBaeT
69 | OneHKa YHUCIEHHOCTH IOMYJISIINY. 1 Cpennee c(OpMUPOBaHHOCTh
JIMHAMEKA — TOMYIISLHAH " ed oO1ree COITMAIPHBIX HABHIKOB
peryisanusa. buoTuyeckui MoTeHIuan 00pa3oBaHueE. u SMOILIMOHATILHOI'O
OMYJIALUH. MozenupoBaHue buonorus", UHTEJUICKTa
JuHaMuku nonyssinuu. Kpusele pocra 10 - 11 kimace | oOy4arommxcs;
yucleHHOCTH monynsiuuu. Kpubie
BBDKHUBaHUS. Perynsanus 4ucieHHOCTH
TOTTYJISIIIMIA: pOJIb (hakTopoB,
3aBUCAIIMX W HE 3aBUCAIIUX OT
IJIOTHOCTH. Penienne 3a1a4 o teme.
70 | Dkonoruueckue crpateruu BUaoB (r-u | 1
K-ctpaterun).
71 | Dxonornueckas uuina Buga. Ilousrue 1
00 OJKOJOTHYECKOW HHIIE BHJA.
MecToobuTtanue. MHuoromepHas T
. peHaXxep
MOJIeNIb 3Konorndecko Humu Jx. U. "OG61aKO i FOTOBHOCTE <
XartunHcoHa. Pa3zMepsl skoiaorndeckoi o
HUIIIHU. ITorenmmanbHas Hu SHAaHHM . yqacTHio B
peaN30BaHHAS HUILH. buonorus. 11 | npakTuueckoit
72 | Bun kak cucteMa nmonyisiuid. Apeansr | 1 Krnacc. ACATEILHOCTH
BUIOB. BHIBl U HX JKA3HECHHBIE IKOJOTHICCKOU
CTpaTEruH. DKOJIOTHYECKUE HalpasJCHHOCTH.
DKBUBAJICHTHI.
73 | 3aKOHOMEPHOCTH MOBEICHUS u 1
MUTpALMH )KUBOTHBIX. bruonornueckue
WHBa3U1 qYKEPOTHBIX BUJIOB.
JlaGopaTopHas pabora
«[IpucnocobneHust cemMsiH pacTeHUI
K pacceneHuIo»
74 | Pemenue 3amay 1o SKOJOTUHA 1
Tema 9 «Jkonoruss cooduiecTB. | 12+2
JKOJI0rH4ecKHe CHCTEMbI»
75 | CooOiecTBa opranu3MoB. brorieHos u 1
ero  cTpykrypa. CBsizu  MexIy https://m.edso0 | - mnonumanme ponu
OpraHu3Mamu B OMOIICHO3E. .ru OHOJIOTHH B
76 | DkocucTeMa Kak OTKpbITas cucrema | 1 dbopMupoBaHuH
(A.Jx. Tencmn). @OyHKIUOHAIBHBIE 3CTETHUECKOM

OJIOKM OpraHU3MOB B 3KOCHCTEME:
HPOJTYICHTHI, KOHCYMEHTHI,

KYJIbTYpBI INYHOCTH; -
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penyueHTsl. Tpoduueckue ypoBHH.
Tpodudaeckue nienu u ceTu.

77

AbOuoTHuecKue OJIOKH  KOCHUCTEM.
[TouBBl M WIBI B HKOCHCTEMAX.
KpyroBopor BemecTs U NOTOK SHEPTUU
B SKOCUCTEME.

78

OcHOBHBIE TI0Ka3aTe€Iu SKOCUCTEMBI.
buomacca u npoaykiusi.

79

DKOJIOTHYECKUE nupamMuyJibl  4uCCJI,
Onomacchl U OHCPIHUH. Pemenne 3aJa4
I10 TEMC.

80

N3meHeHHs coO0IMIEeCTB — CYKIIECCHH..
HaHpaBHeHHBIe 3aKOHOMCPHBIC CMCHBI
coo0ecTB — cykueccuu. [lepuunbie
n BTOPHUYHBIC CyKneccuun u nux
NPUYUHBL. AHTpOTNIOTeHHbIE
BO3JICUCTBUSA Ha CYKIIECCUMU.
Knumakcuoe COOOILECTBO.
buopaznoobpaszue U MOJTHOTA
KPYrOBOpPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTU COOOILIECTB.

81

HpI/IpO,I[HLIe OKOCHCTCMBI.

82

DxocucTeMsbl 03€p U peK. IKOCUCTEMbI
MOpei 1 OKeaHOB. DKOCUCTEMBI TYHJIp,
JIECOB, CTEIIEH, ITYCThIHb.

83

AHTpONOreHHbIE 9KOCHCTEMBI.
Arposkocucrema. ArporneHos.
Paznuuus MexJy aHTPONOTCHHBIMH U
PUPOIHBIMHA YKOCHCTEMAMHU.

84

OKCcKypeus «QKCKypeus B
arposkocucteMy (Ha TOJ€e WM B
TEIJINYHOE XO035IMCTBO)»

85

Ypb6osKkocucTeMsl. OcHoOBHBIE
KOMITOHEHTBI ypOOIKOCUCTEM.
I'oponckas baopa wm ¢bayHna.
CuHaHTpOU3alUs TOPOACKON (hayHBI.
buonornueckoe ©  XO034MICTBEHHOE
3HA4YCHHE arpo’KOCUCTEM u
ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
dbopMupoBaHUs OCHOBHBIX
B3auMOJICUCTBUHI OPTaHNU3MOB B
skocucrteMax.  Pomb  KackaaHOro
abpdexkta U BHUIOB-’IU(DUKATOPOB
(KJTFOUEBBIX BHJIOB) B
(YHKIIMOHUPOBAHUH SKOCHCTEM.

86

IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMHU KOCUCTEMAaMHU.
YcTon4uBOCTh OpraHU3MOB,
MOMYJSIIMM U SKOCUCTEM B YCIIOBHUAX
€CTECTBEHHBIX M  AHTPOINOIE€HHBIX
Bo3nelicTBuii. JlabopatopHas pabora
«M3yuenne pa3sHOOOpasusi MEJKHUX

DJIEKTPOHHBIN
o0Opa3oBaTeNbH
bIN

pecype

" JlomarHue
3a/1aHusl.
Cpenuee
oOmiee
obOpasoBaHue.
buonorusa",

10 — 11 Kiiacc.

Pecypce "a
cliam

EI'D. Cpennee
obmiee
oOpa3oBaHue.
YyeOHbIit
MOJYJb

0 PEIIEHUIO
TPYIHBIX
3aJaHui

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

AO
HN3narenscTBO
"[IpocBemienn

€

OBIAJeTh  CHCTEMOM
YHUBEPCATBHBIX
KOMMYHHKATHBHBIX
JNEUCTBUM,  KOTOpasd
obecreynBaeT
c(hOpMUPOBAHHOCTh
COI[MAJIbHBIX HABBIKOB
U SMOIMOHAJIBHOIO
HMHTEJIEKTa
oOyJaromuxcs;

- HAXOJUTh CXOJHbBIE
apryMeHTbI
(monrBep K aaronme
WIM OIpOBEpraroiue
OJIHY U Ty K€ HJEI0,
BEPCHIO) B Pa3IMUHBIX
UH(POPMAIIMOHHBIX
UCTOYHUKAX;

- MPOBOAWTH IO
CaMOCTOSITENIHHO
COCTaBJICHHOMY TUTaHY
HaOJII0IeHuE,
HECJIOKHBIN
OMOJIOTUYECKHI
IKCIIEPUMEHT,
HeOO0JIbIIIOE
HCCIICIOBAHHE o
YCTAHOBJICHHUIO
0coOeHHOCTEH
OHOJIOTHYECKOTO
oOBekTa  (mporecca)
U3yUYCHHUsI, TPUYUHHO-
CICACTBEHHBIX CBS3CH
" 3aBHCHUMOCTEHN
OMOJIOTHYECKUX
00BEKTOB MEXIY
co00Ii;
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MOYBCHHBIX YWICHUCTOHOTHUX B PA3HBIX
JKOCUCTEMAX»

87 | Merogonorus MOHHUTOPHHIA
€CTeCTBEHHBIX M  aHTPOIOTCHHBIX Tpenaxep
9KOCHCTEM. "Obnaxo
88 | KourpoJabHas pagora Ne 6 110 remam 3HaHUH".
«JKONOTUsi BUJIOB W  IOIYJISLUI» buonorus. 11
«Ikomorug COOOIIECTB. Kiacc.
DKOJIOTUYECKHE CUCTEMBI»
Tema 10 «buocdepa — riodaabHas
IKOCHCTEMA)
89 | buochepa. Crpykrypa u cocraB
ouocdepsl. buocdepa —
oOmierianeTapHass 00o0Jiouka 3eMiy,
I/Ie CYIIECTBYET WJIM CYLIECTBOBala Tpenaxep - yCTaHOBKa  Ha
JKU3Hb. Pa3BuTuEe NIpenCcTaBICHUN O "Obnaxo AKTUBHOE Yy4YacTHE B
o6uocdepe B Tpyaax . 3tocca. YueHue 3HaHUM". peleHnu
B.1. Bepnajckoro o 6uocdepe. buonorus. 11 | mpakTHYeckux 3agadq
90 | O6nactu Owocdepsl m €€ COCTaB. Kunacc. (B paMkax ceMmbH,
’Kupoe BemectBO Ouochepsl U ero Opranuzanum,
(yHKIAY. ropoja, Kpasi)
91 | 3akoHomepHOCTH CyLECTBOBAHMA ONEKTPOHHBIM | TEXHOJIOTMYECKOH U
ouocdepsl. Oco6teHOCTI/I ounocdepnr 06pa3oBaTeNbH | COLUANbHOI
KaK r1100aTbHOM 9KOCHCTEMBI. b HANPABIEHHOCTH,
é[I/IHaMquCKoe paBHOBecHUE B pecype CIIOCOBHOCTE
97 KHOC(bepe' " lomamaue WHHIUUPOBATb,
PYTOBOPOTHI BEIIECTB "
OMOTeOXMMHUYECKHUE IUKIIBI (YTiIeposa, 3a/laHuil. THIaHIpOBATh "
azoTa). PuTMHuYHOCTH sIBIEHUU B Cpennee CaMOCTOATEILHO
6rocdepe. oOmiee BBIMOJIHATh ~ TaKOTrO
93 | 3onanpHOCTh OMOchepsl. I[lonsaTue o obpasoanue. | pojia NEATENLHOCT.
6rome. OCHOBHBIE OMOMBI CYIIIH: buornorus",
TYHJIpa, XBOWHBIC JIeca, CMEIIaHHbIC U 10 - 11 xmacc
IMIMPOKOJIMCTBEHHbIE  Jleca,  CTeIu,
CaBaHHbI, MYCTBIHM, TPONHYECKUE
jeca, BBICOKOTOPBS. Kimmar,
pPaCTUTENbHBIA M KUBOTHBIM  MHD
6uomoB cymm. CTpykTypa U QyHKIUS
KHUBBIX CHICTEM, OIIEHKA X PECYPCHOTO
noTeHnuana u 6mocepHbIx GYHKITHIA.
94 | KontpoabHasi padotra Ne 7 1o teme
«buocdepa — rodanpHas
HKOCHUCTEMA»
Tema 11 «YenoBek u OKpY:KalOIas
cpena»
95 | BozpaeiicTBue uenoBeka Ha Ouochepy.

OKOJIOTMYECKHE  KPHU3UCBI M HX
npuuuHel. Bo3zaelicTBue uenoBeka Ha
ouochepy. 3arps3HEHUE BO3IYIIHON
cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHUE

BOJHOW cpenbl. OXxpaHa BOJHBIX
pecypcoB. Pazpymienue MOYBBI.
OxpaHa MMOYBEHHBIX peCypcoB.

N3mMmeHenne knumara.

https://m.edsoo
.ru

Pecypc "a
caam

EI'D. Cpennee
obmree
obpasoBaHmue.

- ¢dbopmupoBaHue
[IEHHOCTHOTO
OTHOIICHUS K
OTEYECTBEHHOMY
KyJIbTYpPHOMY,
UCTOPUYECKOMY U

HAay4YHOMY HAaCIEIUIO,
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96 | AHTpOIOreHHOE  BO3JCHUCTBHE  Ha VYueOHsIii MNOHMMAaHHUS 3HA4YCHUS
pPaCTUTENIbHBIN U 5KUBOTHBIA MHUP. MO/TYJIb XUMHYECKOH HAyKH B
97 | OxpaHa pacTUTEIBHOTO M YKUBOTHOT'O 10 PEIICHHUIO | )KU3HU COBPEMEHHOTO
mupa. OCHOBHBIC TPUHIIUIIBI OXPAHbI TPYIHBIX 06MIECTBA,
npuponel. Kpachsle knuru. Ocobo 3aJjaHul CIIOCOGHOCTH BJIAJETh
O(X)poaﬁilfeMHeE IPUPOJHBIE TEPPUTOPUU o yueOHOMY JI0CTOBEPHOI
. MpeaAMET .
( ) OTAaHUYECKUE CaJbl H ”p JIAMETY ) uHdOpMAIIHEit o
300JI0TUYECKUE MTAPKH. buonorus".
— HepeIOBBIX
98 | OcHOBHBIE NPHHIMIILI YCTOMYUBOIO 10 - 11
" JOCTHKEHUSIX u
pa3BUTHS YEJIOBEUECTBA WU TPUPOJIBL. KJ1acchl", . osoil
TKPBITHSIX MUPOBOU U
PanmonansHoe MPHUPOIONOIH30BAHUE AO P P
M COXDaHCHHE  OHOIOTHYECKOTO Usnarenscreo | OTCICCTBCHHON
6 "T OuosIoruu,
pazHooOpasus 3emiu. OO6mue POCBEILIEHU
3aKOHOMEPHOCTH r7106abHBIX e" 3aMHTCPECOBAHHOCTH
9KOJIOTHYECKUX KPU3HUCOB. B HAYYHBIX 3HAHMAX 00
99 | OcobGeHHOCTH COBPEMEHHOIO KpH3HMCa yYCTpOUCTBE MHpa U
U €r0 BEpPOATHBIC IIOCJICACTBUA. o01ecTBa.
Pa3zBuTtne  METONOB  MOHUTOPHHTA Tpenaxep
pa3BUTUA  ONACHBIX  TEXHOT€HHBIX "Ob6nako
MIPOLECCOB. 3HaHU#".
100 | MroroBast KOHTpOJIbHAS paGoTa. buornorus. 11
v Kitace.
101 | AHanu3 KOHTPOJBHOM PabOTHI
102 | Pemenue 3anau

MNEPEYEHD (KOJAU®UKATOP) MPOBEPSEMbBIX TPEGOBAHUM K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM MPOI'PAMMBI CPEJTHEI'O
OBLIET'O OBPA3OBAHUA U DJIEMEHTOB COIAEPKAHUA 11O BUOJIOTUA

IIpoBepsiemble Ha EI'D mo Ouosiormu TpebGoBaHHMs K pe3yjabTaTaM OCBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIEer0 00pa3oBaHUs
TpeOoBaHU
1 ChopMupoBaHHOCTH 3HAaHUH O MecTe M pPOJIM OHUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAy4YHOMU
KapTUHBI MUpPA, B TO3HAHUM 3aKOHOB MPUPOJIbI U PEIICHUHN KU3HEHHO BAaXKHBIX
COLIMATIHO-3THYECKUX, SKOHOMHUYECKUX,  OKOJIOTMYECKHX  IpobiieM
YeJIOBeUeCTBa, a TakkKe B  PEIIEHHMH  BOMPOCOB  PallMOHAIBLHOTO
MIPUPOIONOIB30BaHus, B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIIIEHUS K
IpUpoOJE, o0IIeCTBY,  YENIOBEKY; O BKJIAJE POCCUHCKUX U 3apyOekHBIX
Yy4eHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHUN
2 Bnagenue cuctemoil 3HaHMII 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS,

HCHOHLSyeMBIX B 6I/IOJ'IOFI/I‘—ICCKI/IX HUCCIICAOBAHUAX KHUBBIX 06’BGKTOB nu
sKocucTeM  (OmMHMCaHWe, W3MEpeHHe, MPOBEJCHUE HaOIIOICHU );
CHOCO6aMI/I BBISIBJICHUA U OLICHKHN aHTpOHOFeHHI)IX I/ISMeHeHI/Iﬁ B an/Ipozle.
yMeHI/Ie THUIIOTE3HkI, HpOBCpHTB nux 3KCHepI/IMeHTaHLHBIMI/I
CpCIICTBaMI/I, q)OpMy.Hpr;[ Oejab UCCICIOBAHUA, aHaJII/I3I/IpOBaTb HOHy‘IGHHBIG
PE3yJIbTaThI U JACJaTh BBIBOJIBI.

BhIsBICHHE 3aBUCHMOCTH MEXKIY HCCICAYEMBIMH BEITMUYMHAMHU, OOBSCHCHHE
MOJYYCHHBIX PE3YyJIbTaTOB U (POPMYTUPOBAHHE BBIBOJIOB C HCIIOJIB30BAaHHEM

BbIABHUI'ATh
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HAay4HBIX [IOHATHUH, TEOPUHN U 3aKOHOB

YMeHue BIAJEeTh CUCTEMOI OMONOTMYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIONINE OMOJIOTUYECKHEe TEPMUHBI U TOHATHA (KU3Hb, KIIETKa,
TKaHb, OpraH, OpraHu3M, BU/I, OMYJIALNS, SKOCUCTeMa,  OUOIICHO3,
ouocdepa;  MeTabOIM3M, TOMEOCTa3, KJICTOUYHBIN UMMYHUTET,
OouocuHTe3  Oenka, OMOMOIUMEPHI, TUCKPETHOCTD, caMoOperyJIsILus,
CaMOBOCIIPOU3BEJICHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U PAa3BUTHE); OMOJIOTMUECKUE TEOpUU: KIIETOYHAs
teopus T. [[IBanna, M. lllneiinena, P. BupxoBa; KIOHAJIbHO-CEIEKTUBHOTO
uMMmyHurera I1. Opnux, n.Nn. Meunukosa, XpOMOCOMHas
Teopusa HacienactseHHocTH T. Moprana, 3akOH 3apojpleBoro cxonacrsa K.
bapa, 3BomonrionHas teopus Y. JlapBrHa, CUHTETHYECKAsE TEOPUS SBOIIOLUH,
teopust antpornoreHeza Y. [lapBunHa; teopust Ouoreornenoza B.H. Cykauena;
yuenne H.M. BaBuioBa 0 meHTpax MHOrooOpasus M TPOUCXOKICHHUS
KyJIbTypHBIX pacTeHuii, yuenne A.H. CeBeprioBa o myTsX U HampaBlICHUIX
sBosronnu, yuenue B.W. Bepuanckoro — o 6uocdepe); 3akonbl (eAMHOOOpa3us
IIOTOMKOB IE€PBOTO IOKOJIEHUS, pPACILEIJICHUs MPU3HAKOB, HE3aBUCUMOTO
HacjeloBaHUs Mpu3HakoB [. MeHzaens; CUEIJIEHHOTO HAacileqoBaHUs
[IPU3HAKOB U HAPYILICHUS CLEIUICHUSA reHoB T. Moprana;
FOMOJIOTMYECKUX  PAJIOB B HacieACTBeHHOW n3MeHunBoctu H.M. BaBuiosa;
reHeTudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra; 3apomapliieBoro
cxonctBa K. boapa; Ouorenermueckuii 3akoH O. [ekkens, @. Miriomiepa);
IPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma tO. JInOuxa, 3xo0rudeckoi nupaMuabl Yuces, 0MoMacchel
U SHEPTHUH);

runotessl (koauepsatHoi A.W. Onapuna, nepsuyHoro 0ynboHa J[x. Xoneiina,
mukpocdep C. Dokca, pudozuma T. Yek)

VYmenune peiiaTb IMOHUCKOBLIC Onoornyeckue 3aaa4yu, BBIABJIATH IMPUYXMHHO-
CICACTBCHHBICCBA3ZU MCKAY UCCIICAYCMBIMU OMOJIOrMYECKUMU O6”I)CKT&MI/I,
MpoleccaMl U SBICHUSMH; JeJaTh BBIBOJBI M MPOTHO3bl HAa OCHOBAHHH
MOJTyYEHHBIX PE3YJIbTaTOB; COCTABIATH T€HOTUIHUECKUE CXEMbI CKPEIINBAHUS
JJI pa3HbIX TUIIOB HACJICIOBAHUSA IIPHU3HAKOB Y OpraHnu3MoB, COCTAaBJISITH
CXEMBI IIEPEHOCA BEIICCTB U DHCPIUH B SKOCUCTEMAX (uerm IIUTaHUs, ITUIIICBBIC
CETH)

Ymenue YCTaHABJIUBATh B3alMOCBSI3U MEXKIY CTPOEHUEM u
GYHKIUSAMHU: OPraHOMJIOB, KJIETOK Pa3HBIX TKAaHEW, OpraHaMu U CHCTeMaMu
OpraHOB Y PACTEHUH, )KUBOTHBIX U UEJIOBEKA; MEXK Ty dTallaMi OOMEHa BEIIIECTB;
ATaraMu KJIETOYHOIO IIMKJIA U dKU3HEHHBIX IIUKJIOB  OPTaHU3MOB;

JTarnaMu SMOPHOHAIBHOTO  Pa3BUTHS;
FEeHOTHIIOM M (eHOTUINIOM, (EHOTHIOM M (akTopaMu cpenbl OOUTaHMS,
nporieccaMyl  dBOJIIOLNY; IBIKYIIUMU  CHIJIAMHU aHTPOIIOTEHE3A;

KOMIIOHCHTAMH Pa3jIMYHbIX JKOCUCTEM H HpI/ICHOCO6J'IeHI/I${MI/I K HHM
OpTraHHu3MOB

YMeHue BBIJIEATh CYIIECTBEHHbIE PU3HAKHU:

CTPOEHHUS BHUPYCOB, KJIETOK MPOKAPHOT U OSYKApPHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~OpPraHU3MOB, BHUJOB, OHOIE€OIEHO30B, SKOCUCTEM U
ouocdepsl; CTPOEHHS OPraHOB M CHUCTEM OPraHOB pACTEHHM, >KUBOTHBIX,
YeJI0BEKa; MPOLIECCOB  JKU3HENEATEbHOCTH, MPOTEKAIOLIUX B
OpraHu3Max PacTCHH, )KUBOTHBIX M YEJIOBEKa; OMOJOTUYECKUX  TPOIECCOB:
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oOmena BemecTB (MeTabonu3M), UH(GOPMAIMM U MPEBPAILCHHUS SHEPTHH,
OpoXeHHs, aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (POTOCHHTE3A U

XEMOCHHTE3A, MHTO3a, Meio3a, raMeToreHesa, sMOpuoreHesa,
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, WHIUBUYAIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTE€HE3a), B3aMMOJICHCTBHS T'CHOB, reTePO3HCa;
JNEHCTBUI UCKYCCTBEHHOTO  OTOOpa,  CTa0WIM3HPYIOMIETO,  JIBUXKYIIETO
u Pa3pBIBAOIIETO €CTECTBEHHOI'O otbopa;

QJUIONATPUYECKOTO M CHUMIATPUYECKOrO0  BHJI000pA30BaHUS;  BIUSHUSA
JBIDKYIIMX CHJ SBOJIONUH Ha reHoOH T MO YJISALIHH,

IPUCIIOCOOJIEHHOCTH OPraHW3MOB K cpefe OOUTaHUs, YepeIOBaAHUA
HAaIpPABJIEHUW DHBOJIOLMH; KPYroBOpOTa BELIECTB M IIOTOKA SHEPrud B

KOCHCTEMAX
7 ChopMUPOBAHHOCTh YMEHHS BBIICIATH CYIIECTBCHHBIC MPU3HAKH BUPYCOB,
KICTOKIIPOKAPUOT | 9YKapHoT; OJIHOKJIETOYHBIX 31
MHOTI'OKJICTOYHBIX OpFaHI/I3MOB, BHUIOB, 6I/IOFCOHCH03OB 158
HKOCHUCTEM;  OCOOCHHOCTH MPOLECCOB  OOMeHa BEILIECTB H
IpEBpaIllCHUs] JHEPrMH B  KJIETKe, (OTOCHHTE3a, IUIACTUYECKOTrO M
SHEPreTHYECKOT0 oOmeHa, XEMOCHHTE3A, MHTO3a, Meio3a,

OINIOAOTBOPCHUA, PA3BUTHUA W PASMHOKCHHA, HWHIAWBUAYAJIBHOI'O PA3BUTHUA
opranusMa (OHTOTeHe3a), OOpBOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOPA,
BU1000pa30BaHMs, MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHHS,
BJIMSIHUSI KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX H3MEHEHUH B 9KOCUCTEMAxX
CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB U MPEBPAIICHUS SJHEPTUH B OHochepe

8 YMmenue HCIIOJIb30BaTh COOTBETCTBYIOLINE  apTyMEHTHI,
OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIMKY JUIS JIOKa3aTelbCTBa POJACTBA
OpPraHU3MOB pa3HbIX CHUCTEMATHUYECKUX TpYIII; B3aUMOCBSA3M OPraHU3MOB U
cpezbl OOMTaHus; €IMHCTBA YEJIOBEYECKUX Pac; HEOOXOIUMOCTH 37J0POBOTO
00pasa )KU3HU,COXpAaHEHUs PA3HOOOpa3usi BUIOB M IKOCHUCTEM KaK YCIOBUS
COCYIIIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA

9 YMeHne KpUTHUYECKH OLIEHWBATh MHPOPMALIHMIO OMOJIOTHUECKOTO COAEp KaHus;
MHTEPIPETUPOBATH ITUYECKHE aCIIEKThl COBPEMEHHBIX UCCIEI0BAaHUN B
OuoNoruM,  MeOUIUMHE, OHOTEeXHOJOIMM; paccMaTpuBaTh IJI0OATbHbIE
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHUIO K
HUM COOCTBEHHYIO MO3ULIUIO

IlepeyeHnb 3;1eMeHTOB coiep:kaHusl, IpoBepsieMbIX Ha EI'D no 6mosiorun

Kon [IpoBepsieMblii 37IEMEHT COAECPIKAHUS
1 buonorns kak Hayka. JKruBble CHCTEMBI M X U3y4YEHUE
11 CoBpemeHnHast Ouoyioruss — KOMIUIEKCHAasi Hayka. buonornueckue Hayku
uu3yyaemble HUMU  TnpoOseMbl.  DyHAaMEHTaJbHBIC, NPHUKIATHBIE "

IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHUS B 61/IOHOFI/II/I.

3HavyeHre OWMOJIOTHH B (POPMUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbl Mupa. [Ipodeccun, cBsizanabie ¢ Ouosiorueii. 3HaueHne OMOJIOTHH B
MPAKTUYECKON JEATEIbHOCTH YeJIOBEeKa: MEIUIMHE, CEIbCKOM XO3SICTBe,
MPOMBIIUIEHHOCTH, OXPAaHE IIPUPOIbI
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1.2

JKuBbIie crcTeMbl Kak MpeaMeT u3ydeHus ononoruu. CBOMCTBA KUBBIX CUCTEM:
€AMHCTBO XMMUYECKOI0 COCTaBa, IUCKPETHOCTb U IIEJIOCTHOCTD, CIIOXKHOCTh U
YIOPSAIOYEHHOCTh  CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOU3BECHUE, PA3APAKUMOCTD, U3MEHUUBOCTD, POCT U Pa3BUTHE.
VYPOBHU OpraHU3alUU KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYJISUUOHHO-BUJOBOM,  3KOCUCTEMHBII
(buoreoneHOTHYECKHIT), OMocdepHbIit. TIporecchl, MPOUCXOIAIINE B JKUBBIX
cuctemax. OcHOBHbBIE MPHU3HAKU KUBOTO. JKu3Hb Kak (opma cyliecTBOBaHUS
MaTepuu

1.3

Metoael Ouonornueckoil Hayku. HaOmroneHue, u3MepeHHeE, SKCICPUMEHT,
cucTemMarus3anmsa, MeraaHaim3. lloHgThe o0 3aBHUCHMMOM W HE3aBUCHUMOM
nepemeHHou. [ltanupoBanue skciepuMenTa. [loctaHoBKa U MpOBEPKaA TMIIOTES.
HyneBas rumote3a. IloHsitne BBIOOPKM W €€ JOCTOBEpHOCTh. Pa3bpoc B
Oounonornuecknx AaHHBIX. OIEHKA JOCTOBEPHOCTH TMOJYYCHHBIX PE3yJIbTaTOB.
[IpuunHBI HCKaXXEHUs Pe3yIbTAaTOB IKCIIEpUMEHTa. [IOHITHE CTATUCTHYECKOTO
TecTa

Knerka kak Ononoruyeckas CUCTEMa

2.1

Knerka — cTpykTypHO-(yHKIMOHATIbHAS €JMHULA )KUBOTO. VICTOpUS OTKPBITUS
kinetku. Padotsl P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHblE MOJOXKEHHUS COBPEMEHHOH KIJIETOYHOU

TEOPHHU.
Metoanl MOJIEKYJIIPHOU " KJIETOYHOW  OHOJIOTHH:
MHUKPOCKOITHSI, XpoMaTorpadus, aneKTpodopes, METOJ] MEYEHBIX

aTOMOB, AU epeHnanbHoe HEHTPU(DYTHpOBaHHE, KyIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKU COCTaB KIETKU. Makpo-, MUKPO- U yIIbTPaMUKPOIJIEMEHThI. Boma
U €€ pOJIb KaK PaCTBOPUTEIS, PEareHTa, y4acTHE B CTPYKTYPUPOBAHNUN KIIETKH,
TEIIOPETYJIALNH. MunepanpHble BELIECTBA KIIETKH, ux
Ouonoruyeckas pojb. Pojab KaTHOHOB U aHHOHOB B KIIETKE.

buonornueckue mnonumepsl. benku. AMHMHOKHMCIOTHBI cocTaB O€NKOB.
CrpykTypsl OenkoBoii Moisiekyinbl. IlepBuuHast cTpykTypa Oeika, MenTHAHas
CBA3b. BropuuHas, TpeTnyHas, 4YeTBEpTHYHAs CTPYKTypsl. JleHaTyparus.
Cgoiictpa 6enkoB. Knaccudukanus 6enxoB. buonornueckue GyHKIUN OEIKOB.
VYrnesonsl.  MoHOcaxapuasl, JUCaxapyibl, OJINTOCAXAPUIBI u
noncaxapuael. OO TUTaH CTPOEHUs U (PU3MKO-XUMHUYECKHE CBOMCTBA
yrieBoAoB. buonornyeckue GyHKIMU yriieBOIOB.

JIunuaer. I'uapoduneHo-TUAPOGOOHBIE cBoiicTBa. Knaccugukarus
JUIHU/IOB. Tpurnuuepusl, dbocomunuasl, BOCKH, CTEPOU/IBI.
buonornueckne Qynkmum nunuaoB. OOmuMe CBOMCTBA OHOJOTHYECKHX
MeMOpaH — TEKY4EeCTb, CHOCOOHOCTh K caMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie xucimorel. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneoruapl. [Tpuaiun KoMIuieMeHTapHocTH. [IpaBuiio Yapradda.
Crpykrypa JHK — nBoitHas cnupaib. MecTOHaxoXJIeHHe U OHOJIOTHYEeCKHe
¢byukun JJHK. Bunet PHK. @yakiuun PHK B kietke.

Ctpoenune mosiekysnbl AT®. Makpospruueckue cBa3u B Moliekyine ATO.
buonornueckue pyakuun AT®. BoccTaHOBICHHBIE IEPEHOCYUKH, MX QYHKIIUN
B kietke. CekBenupoBanue [JHK.

CrpykrypHast Ouosiorus: OMOXMMHUYECKHE M OMOPU3NYECKUE HMCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOJIEKYJT
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2.3

Tunel KJIETOK: JykapuoTHYecKas M Ipokapuornueckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUS KIETKU.

Ctpoenune mpokaproTudeckor kieTku. KierouHas cteHka OakTepuil U apXei.
OcoOeHHOCTH CTPOEHUS IeTepOTPOPHON U aBTOTPO(PHON MPOKAPHUOTHUECKUX
KJIETOK. MecTo U poJib MpOKapHoT B OuoneHo3ax. CtpoeHue U
(YHKIIMOHUPOBAHUE SYKAPUOTUYECKOH  KIIETKH. IIna3zmaruueckas
MemOpana (mnazManemma). CTpykTypa  IUIa3MaTHYecKO  MeMOpaHEIL.
Tpancnopr BemecTB 4epe3 IJIa3MaTHYECKyl0 MeMOpaHy: IacCHUBHBIN
(muddy3us, obneryennas nuddys3us), akTUBHBIA (IEPBUYHBIA U BTOPUYHBII
aKTUBHBIA TpaHcnopt). [lomynmponunaemocts MemOpanbl. Paborta HaTpwmii-
KaJIMEeBOTO Hacoca. OHJOLUUTO3: MUHOLUUTO3, (Haromuro3. DK30LHUTO3.
Knerounas crenka. CTpykrypa W (DYHKIMH KJICTOYHOW CTEHKH PACTECHUH,
rpu0oB.

Huronmnaszma. Lutozons. Lutockener. JIBmwkenune murtoruiazmbl. OpraHoubl
kieTkd. OJHOMEMOpaHHbIE OpPraHOWbl KJIETKH: SHAOIIa3MaTHYECKasl CETb
(OIIC), anmapart ['oab1KH, TU30COMBI, UX CTpOEHUE U QpyHKLIUHU. B3aumocss3b
OJTHOMEMOpaHHBIX ~ OPraHOUIOB KJIETKH. CrpoeHue rpaHyIspHOrO
petukynyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHBIX MEMOpaH.
I'maaxuii (arpaHynisipHbIi) SHAOIIA3MAaTHYECKUH peTHKyIyM. CekpeTropHast
¢yuknus annapara [onpmxu. TpaHcrmopT BellecTB B KieTke. Bakyonu
pacTuTenbHBIX KiIeToK. Knetounstii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM/IbI KJIETKU: MUTOXOHAPUH, IutacTuasl. CTpoeHHe U
(GyHKIMM MUTOXOHApUN U 1utactui. [lepBuuHble, BTOpPUYHBIE U CJIOXKHBIE
acTuapl  (POTOCHHTE3UPYIOLIUX dYKapUOT. XJIOPOIUIACThl, XPOMOILIACTHI,
JIEWKOIUIACTHI BBICIIUX PACTEHUN.

HememOpanHnble opraHouzsl kieTku CTpoeHune U (yHKIHHM HEeMeMOpaHHBIX
opraHouJioB kieTtku. PubGocombl. MukpodunaMeHTsl. MBplllIeUHbIE KIETKH.
Muxkpotpy6ouku. Kiierounslii nentp. CTpoeHune M JIBUKEHHE >KTYTUKOB U
pecHndek. MUKpOTpyOOUKH IUTOMIIa3MBlL. LleHTpHons.

SAnpo. OOonouka siapa, XpOMAaTUH, KapHOIUIa3Ma, SIPBILIKH, UX CTPOCHHE U
(GyHKIMH. Snepusiii OEKOBBIi MaTpHKC. [IpocTpancTBEHHOE
pacroso)eHue XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTuHa — THCTOHBI.
Knerounsle BkimroueHHs. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuUOT
(pacTUTENBbHOM, YKUBOTHOM, IPUOHOIT)

2.4

ACCUMMIIAIMS U AUCCUMMIISIIIMS — JIB€ CTOPOHBI MeTabonu3ma. Turnbsl oOMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTEepOTPOPHBIA. YUacTHEe KUCIOpOJa B OOMEHHBIX
mmporeccax.  JHEpPreTU4ecKoe o0ecrnieueHre KIETKH: MIpEBpAICHUE
AT® B oOMeHHbIX mpoueccax. @DepMEHTATHUBHBIH XapakTep peakiui
KJIETOYHOT0 MeTabonu3Ma. PepMeHThI, UX CTPOCHUE, CBOWCTBA U MEXaHU3M

JIEHCTBHSL. KodepmeHTs!. Otnuuuss ¢GEepMEHTOB OT  HEOPTaHMUYECKHUX
KaTaJIn3aToOpOB. benku-aktuBaTopsl " OeNKU-UHTUOUTOPBI.
3aBUCHUMOCTh CKOpPOCTH (bepMeHTaTUBHBIX peakuuil OT pa3Iu4HbIX
(baxTopoB.

[lepBruHBIl CHHTE3 OpraHMyYeckux BenlecTB B kierke. dortocuHTe3. Poiub
XJIOpOIJIACTOB B mpouecce ¢orocuHTe3a. CBeroBas M TeMHOBas (asbl.
[TpoayKTUBHOCTH ¢dorocunresa. BnusHue pa3uyHbBIX  (aKTOPOB HA
CKOPOCTh oTOCHHTE3a. 3HaUeHHE (OTOCUHTE3A.

XemocuHTe3. PasHooOpasue opraHn3MOB-XEMOCHHTETHKOB!
HUTpUUIHUpYIOIIME  OaKTepuH, Kene300aKTepuu, CcepoOaKTepuH,
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BOJIOPOJIHBIE OaKTepUU. 3HAUEHHE XEMOCHHTE3A.

Anas’poOHble opranu3Mmbl. Buapl Opokenusi. IIpomykTel OpoxeHHs M UX
UCTIONIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTEIN OOJIE3HEH.

AdpoOHBIE  OpraHU3MBl. ODTaIlbl SHEPTETHYECKOTO  OOMEHa.
[ToaroroBuTeNnbHBI dTam. [nHMKOMUM3 — OECKUCIOPOJHOE pacCHICTUICHUE
TJIFOKO3BI.

buonornyeckoe okucieHne, WM KIETOYHOE JbIxaHue. Ponb MuToxoHIpuii B
nporeccax OMOJIOTHYECKOro OKUCICHN.  L{MKITMueckue peakium.
OxucnurensHoe GochopunupoBanue. [IpernmyiecTBa a3poOHOTo MyTH 0OMeHa
BEIIECTB mepet aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETHIECKOTr0 OOMEHa.

2.5

Peakuuu matpuyHoro cuHte3a. [IpHHIMI KOMIUIEMEHTApHOCTH B PEaKIUSIX
MaTPUYHOTO CHUHTE3a. Peanuzanust HacneiacTBeHHON — uHGOpMaIUu.
I'eneTnueckuit kox, ero cporcrea. Tpanckpunuus — maTpuuHbsiid cuHTe3 PHK.
[TpuHIHATIBI TPAHCKPUIILUU: KOMIUIEMEHTapHOCTb,
aHTUIApaIEIbHOCTh, ACHMMETPUYHOCTb. TpaHCISIMs U ee ATanbl. Y4acTue
tpancnoptHbix PHK B Ouocuntese Oenka. YcnoBust OuocuHTe3a Oenka.
KoaupoBanue amuHokucinot. Pois pubocoMm B buocunTese 6enka. Opranusaius
reHOMa y MPOKapHOT U SyKapHUOT. Perynsuusi akTHBHOCTU I'€HOB y NPOKapUOT.
I'unoresa onepona (®. XKaxoo, K. Mano). Perymnsius 0OMEHHBIX MPOIIECCOB B
kiietke. Kierounslii romeocras.

Bupychbl — HekneTouHble (pOpMBbl KU3HU U OoOnHUraTHbie napa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHslie 3a001eBanus yenoBeka, )KUBOTHBIX, pactennid. CIINI, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE MPOOIEMBI

2.6

Knerounslii nukn, ero mnepuoasl U perymsiuusa. HuTepdaza u  MUTO3.
Oco0eHHOCTH MPOLIECCOoB, MpOoTeKaUMX B nHTepdasze. [lonroToBka KiIeTku K
nenenuto. IlpecuHrermueckuii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKHI) Meprosl UHTEep(a3bl. MaTpUUHBIH
CHUHTE3 JIHK-pernukanus. ITpuHIUIIBL perIMKalnuu JHK:
KOMILIEMEHTAPHOCTh, IIOJYKOHCEPBATUBHBIA CHHTE3, aHTUIAPAJIEIbHOCTD.
Mexanusm  peruukanuun  JIHK. Xpomocombr. Ctpoenue XPOMOCOM.
Tenomepsl u Tenomepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapHOTHII.
JunnounHei 1 rarmjouAHbIA  HAaOOPBI XpoMmocoM. ['omosoruuHbie
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

[enenune kietkn — Muto3. CTaguu MUTO3a U IMTPOUCXOASIINE B HUX MPOLECCHI.
Tuner Muto3a. Kaprokunes u nutoknHe3. buonornyeckoe 3Ha4eHHE MHUTO3A.
Perynasamus ~ MUTOTHYECKOTO LUKJIA KIETKH. ITporpamMmmupyemas
KJIETOYHAsi THOEIb — aronTo3.

@yHKIMOHAIbHAS TEHOMHUKA.

Opranusm Kak 6UoJIoruyecKas cuctema

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOTOKJIETOUYHBIE OpTaHU3MBI
¥ MHOTOTKaHEBBIE OpraHu3Mbl. DOPMBI pa3MHOKEHUS OPraHU3MOB: Oecronoe
(BKJIFOYAsi BEreTaTHBHOE) U ToJoBoe. BuIbl Oecnonoro pa3MHOXKECHHS:
MMOYKOBaHWE, CIOPYJIAIHS, (parMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. I[losoBble KiIeTkW, uiaM rametsl. Meiio3. Craauu
Meiiosza. [loBenenne xpomocom B Merose. Kpoccunrosep. buonorunueckuit
CMBICJI M€H03a U MTOJIOBOTO Ipouecca. Meio3 U ero MecTo B dKU3HEHHOM LIUKJIE
OpraHU3MOB.
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IIpensaponbiieBoe paszpurue. I'ameroreHes y:XMBOTHBIX. IlooOBBIE Kele3bl.
OOpa3oBaHue M pa3BUTHE TMOJIOBBIX KIETOK. CriepMaTtoreHe3 M OOTEHE3.
CrpoeHnne mojoBbIX KieToK. OIUIOJOTBOPEHHE M SMOpPUOHANIBHOE pa3BUTHE

KHUBOTHBIX.  CrocoOsl OIJIOJOTBOPEHMS:  HApYXKHOE,  BHYTPEHHEe.
[Taprenorenes.
NupuBunyanbHOE  pa3BUTHE opranusmoB (oHTOoresnes). Craguun

sMOpHoreHe3a JKMBOTHBIX (Ha mpumepe Jsarymku). [pobnenne. Tumb
npobnenus. OcCoOEHHOCTH JpOoOJeHHsT MIICKONMTAIOIIUX. 3apoblIleBble
JMCTKHU (racTpyisuus). 3akiiajika OpraHOB ¥ TKaHEH U3 3apO/IbILIEBbIX JIUCTKOB.

B3aumMHoe BIIMSHME YaCTed  Pa3BUBAIOILETOCs 3apoJbliia
(oMOpHoOHaANBbHAS WHIAYKIMS). 3aKiagka IUIaHa CTPOSHUS >KMBOTHOTO Kak
pe3ynbTaT  HepapXU4ecKHX  B3aWMOJACUCTBUMN T'€HOB. Bnusnue

Ha SMOPHOHAIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYXkaromiei cpensl. Poct
U pa3BUTHE KUBOTHBIX. [locTamOpuonaneHblil nepuox. Ilpsmoe u Henpsamoe
pa3Butue. Pa3Butne ¢ mMetramopdo30oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX
JKUBOTHBIX. bHonornueckoe 3HAUYE€HHE MPSMOIO U HENPSIMOTO Pa3BUTHUS,
UX pacrpocTpaHeHue B npupoae. Tunsl pocta ;KkMBOTHBIX. DaKTOPHI peryiasuuu
pocTa >KMBOTHBIX M uenoBeka. CTaaiuu NOCTAIMOPUOHAIBHOTO Pa3BUTUS Y
JKUBOTHBIX U 4yesoBeKa. IIeproapl OHTOreHes3a yenoBeka.

PasmuoxeHue u pasButue pacteHuit. ['ameroput u cmopodur. Meiio3 B
KU3HEHHOM IuKie pacTeHuil. OOpa3zoBaHue crop B Ipolecce Meko3sa.
I'amerorene3 y pacreHuil. OINIONOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opraHusmoB. JlBoiitHOE OIUIOJOTBOPEHNUE y LBETKOBBIX
pacrenuii. OOpa3oBaHWMEe U pa3BUTHE CEMEHH. MEXaHU3MBI PETYISIHN
OHTOIEHE3a Y PACTEHHUU U )KUBOTHBIX

3.2

Ucropus CTAHOBJICHUS H pa3BUTHS Te€HETUKH Kak HayKH.
OcHOBHBIE  T'E€HETHYECKHE  IIOHATHA H CHUMBOJIBI. I"'omostornunbIC
XPOMOCOMBI, aJIeTbHEBIE TE€HEI, albTEPHATUBHBIE MPU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIM NMPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0OTA, YUCTAs
JIMHUS, TUOPUIBI, TEHOTHII, dbenotu. OCHOBHBIE METOIbI
TCHETUKH: THOPHUI0TOTHUECKUA, UTOJIOTUYECKUH, MOJIEKYJISIPHO-
TeHETHYECKUH.

3.3

MounoruOpunnoe ckpemuBanue. llepBbiii 3akoH MeHzgens — 3aKoH
ennHooOpa3usi THOPUAOB TMEpBOTO MoKoieHus. [IpaBuio JOMUHUPOBAHMSL.
Bropoii 3akoH Mennens — 3aKOH PpaCUICIUICHUS MPU3HAKOB.
[{uTonorndyeckre OCHOBBI MOHOTHOPUTHOTO CKpEITUBaHUsI. [ UTIOTe3a YUCTOTHI
ramer.

AHanu3upyroliee ckpeuuBanue. [ [poMexXyTOuHbI  XapakTep
HacjenoBaHus. PaciiernyieHne MPU3HAKOB MPU HEMOJHOM JOMHHHPOBAHUU.
Jurubpunnoe ckpemupanue. Tpetnii  3aKoH MeHnnens — 3aKoH
HE3aBHCUMOI'OHACIEIOBAHUSI  MpPU3HAKOB. [{uTonornyeckue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CuenneHHoe HaclefoBanue mpu3HakoB. Pabotel T. Moprana. CremneHHoe
HAacCJIEeJ0BAaHUE T'€HOB, HApYILIEHUE CIEIUICHUS MEXIyreHaMHu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka nmoma. XpoMOCOMHBIA MEXaHHM3M OMNpEAEIeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIil U rereporameTHbId noil. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpomocoM. HacnenoBanue Npu3HAKOB, CUEIJICHHBIX C
nosioM. ['eHoTun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE
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JICUCTBUE resa. MHOXXeCTBEHHBIN aJJICIN3M. B3anmoneiictBue
HeaJuleNnbHbIX reHoB. KoMiementapHocTs. Dnuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna . cpeabl npu  (popMupoBaHUHM  (EHOTHIIA.
H3MeHUnBOCTh NpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIC IPU3HAKHU.

Bunbl U3MEHYMBOCTH: HEHACJeICTBEHHAs u HaCJIe/ICTBEHHAsI.
MonudukanuonHass H3MEHYHUBOCTb. Pone cpensl B QopmupoBaHuU
MOIU(PUKAITHOHHOM W3MEHYUBOCTH. Hopwma peakuun MpHU3HaKa.

Bapuanuonnsiii psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa
MOAU(UKAITMOHHONW U3MEHUYUBOCTH.

I'enoTunuueckas H3MCHYMBOCTD. CBolicTBa TeHOTUIINYECKOM
M3MCHYMBOCTH. BHIBI TI'€HOTHIIMYECKOM M3MCHYMBOCTH: KOMOHHATHBHAS,
MyTallMOHHAsI.

KoMmOnHaTuBHAsT HW3MEHYMBOCTh. Me#03 H IOJIOBOM TIpOILleCC — OCHOBA
KOMOMHATUBHON H3MEHYUBOCTH. PoOJIb KOMOMHATHMBHON H3MEHYHUBOCTH B
CO3JJaHMM TEHETUYECKOro pa3zHooOpa3uwsi B Tpeaenax OJHOTO  BHJA.
MyTauroHHasT W3MEHYMBOCTb. BuIbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CIIOHTaHHBIE U WHIYLUPOBAaHHbIE  MyTaluu. SnepHbie
U 1UTOoIUIa3MaTudyeckue wmyrtauud. CoMaTHYecKMe U TOJIOBBIE MYTallHUH.
[IpuyrHBI BOZHUKHOBEHUSI MyTalluid. MyTareHsl 1 UX BIUSHHUE HAa OPTaHU3MBI.
3aKOHOMEPHOCTH MYTaLlMOHHOTO npo1recca. 3aK0H IOMOJIOTHYECKHUX
psanoB B HacieactBeHHoW wu3MeHunBocth (H.M. BaBwiioB). BHesiepHas
W3MEHYMBOCTh 1 HACJIEACTBEHHOCTD.

3.5

Kapuotun uenoBeka. MexayHapoaHas IporpaMma HCCIEIOBaHUS TE€HOMa
YyeloBeKa. MeTOoabl HW3y4YeHUsT TEHETHKHM YeJIOBEeKAa: T'eHEeaJOTrHnYeCKUi,
OJTM3HELIOBBINA, IUTOTCeHETUYECKHUH, TOMYISAIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKU. CoBpeMeHHOE ONpeIeIeHUE TeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C TOMOIIIbIO
[M11P-anamu3a. HacneacTBeHnHble 3a0oiieBaHUS  YeOBEKa. [ eHHbIE U
XpOMOCOMHBIE ~ Oosie3HM  4YenmoBeka.  bonesHm ¢ HaciueACTBEHHOMN
MPEAPACIION0KEHHOCTHIO. 3HaueHue MEIULIUHCKON TE€HETUKU B
MPEeIOTBPAllIEeHUH W JICUEHWH TeHeTHYeCKUx 3a0oyieBaHMl  YeoBeKa.
CTBOJIOBBIC KIIETKH.

3.6

JlomecTukanus U cenekuus. 3apoxkaACHUE CEIEKIUN U IOMECTUKAIMK. YUeHne
H.M. BaBuioBa o 1HeHTpax HpPOMCXOXAEHUS M MHOrooOpasusi KyJabTYPHBIX
pacteHuil. Posib cenexuuy B CO31aHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX.
Copr, nopoga, mraMM. 3aKOH TOMOJIOTMUECKHX PSOB B HaCJIEICTBEHHOM
N3MEHYNBOCTH H.M. Baswumosna, ero 3HaUEHUE s
CEJICKIIMOHHOMN PabOTHI.

Mertoabl cenekuoHHOW paboThl. McKyccTBEHHBIH OTOOp: MAaccoBBIA U
UHAWBUIYAIbHBIA.  ODTambl  KOMOWHAIMOHHOM  cenekuuu. McnbiTanue
MPOU3BOUTENECH MO MOTOMCTBY. OTOOp MO TEHOTHUITY C TMOMOINBIO OIIEHKH
¢dbeHoTHIIa TOTOMCTBA M OTOOP 0 TeHOTHITY ¢ romolkko aHanusza JHK.

HckyccTBeHHBIN MyTareHes KaKk  METOJ CeJEeKIIMOHHOU paboTHL.
PagnanmonHbli M XMMMYECKMM MyTareHe3 Kak HMCTOYHUK MYyTalUil
VKYIBTYpHBIX  (opM opranu3moB. Mcnonb3oBaHue T€HOMHOT'O

penaKkTUpoBaHUs W MeTonoB pexkomMOMHaHTHRIX JIHK mms  momyuenus
HUCXOJHOI'0O MaTcpHraia Ijisd CCJICKINH.

Ilonyyenune mnosmmIonaoB.BHyTpuBuIOBas rHOpUIN3ALHSL.
bnuskoponcTBeHHOE  cKkpeuuBaHue, wWiM UHOpunuHr. HeponactBeHHoe
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CKpelmuBaHue,unn  ayrOpuauar. [eteposuc u  ero MIPUYMHBL.
Hcnons3oBanue rerepo3uca B ceneknuu. OToaneHHas TUOpUAM3AIMS.
[Ipeononenune Oecrymoausi MEXKBHIOBBIX THOPHIOB. J[OCTHIXKEHUS CENCKIIUU
pacTeHUH U KUBOTHBIX.

3.7

OObeKThl, HUCHONb3yeMble B OHWOTEXHOJIOTHH, — KJIETOYHbIE U TKaHEBbIC
KYJAbTYpbl, = MHUKPOOPTaHU3MBI, HUX XapakTepucTuka. TpaguruoHHas
OMOTEXHOJIOTHS: XJICOOIIEUCHHE, TIOTYyYEHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEIINE. MuKkpoOHOIOTUUECKUIT CHHTE3. OOBEKTHI
MUKpOOHOJIIOrHYecKux TexHoioruil. IlpousBoacTBo Oenka, aMMHOKHUCIOT U
BUTaMUHOB. VI CKyCCTBEHHOE OIUIOAOTBOPEHUE. PexoncTpykums
SUIEKJIETOK W KJIOHHUPOBAaHUE MKHUBOTHBIX. MeTOj TpaHCIUIAHTAIlUU siJep
KJIETOK. XpOMOCOMHAsl U T'€HHasl WHKeHepusl. MICKyCCTBEHHBIN CUHTE3 I'eHa U
KoHCcTpyupoBanue pekoMmOuHaHTHBIX JIHK. JlocTmkeHHMsT ¥ TE€PCIEKTHBBI
XPOMOCOMHOM M T€HHOW WHXKeHepuu. MenunuHckue OUOTEXHOJIOTHH.
Hcnonbs30BaHKuEe CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpa3ue OpraHuyecKkoro Mupa

4.1

Bbuonorunueckoe pazHooOpa3ue opranu3mMoB. CoOBpeMEHHas CUCTeMa
opranuyeckoro Mupa. IlpuHIunel kiaaccupukaruu opraHu3mMoB. OCHOBHBIC
CUCTEMATHUYECKHE TPYIIITHI OPTaHU3MOB.

OcoO6eHHOCTH CTPOCHUS i JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX
OpraHm3MoOB. baktepuu, apxeW, OJHOKJICTOYHBIC TPUOBI, OIHOKIICTOYHBIC
BOJOPOCHH, Jpyrue mnpoTucThl. KonoHuanbHble oOpraHu3Mbl. J[BuxeHHe
OJIHOKJICTOYHBIX OPTraHU3MOB: aMeOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aluTa
y  OTHOKJICTOYHBIX OPraHU3MOB. Pa3IpakuMOCTh Yy  OJHOKJICTOYHBIX
Opranu3moB. TakCHCHI.

4.2

MHorokieroynsle  pacTeHus. B3auMoOCBA3b 4acTe€l  MHOTOKJIETOYHOIO
opranusma. TkaHu, Oopraisl U CUCTEMbI OPIrAHOB MHOT'OKJIETOYHOT'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. TkaHnu pacteHui. TUIBI pacCTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, IOKPOBHAas, IPOBOASIIAS, OCHOBHAs, MeXaHHWYecKas.
OcobeHHocTH CTPOCHUS, (GYHKIMH U pacronoXeHusl TKaHel B opraHax
pacTeHui.

4.3

BereraruBHble ¥ TeHEpaTUBHBIE OPTraHbl pacTeHUN. OYHKIMKA OPTaHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BH>keHME MHOTOKJIETOUHBIX PACTEHUI: TPOTU3MBI
n Hactud. [lornomenue BOJBI, YIVIEKMCIOTO Ta3a U MUHEPAIBHBIX BELIECTB
pacrenusimu. Jlpixanue pacteHuid. Juddysuss ra3oB depe3 MOBEPXHOCTh
KJIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. Boiaenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. Cpencrsa macCUBHOM M XHMMHYECKOU
3amnThl.  PUTOHIMABL. Pa3apa)kMMOCTe M peryimsinus y OpraHU3MOB.
Pa3apakuMoCTe W peryisilivss y MHOIOKIETOYHBIX pacTeHui. PoctoBble
BEILECTBA U UX 3HAYCHHUE.

4.5

MHOTOKJIETOUHBIC JKMBOTHBIC. B3anMMOCBSI3b dYacTel MHOTOKIIETOYHOIO
opranu3ma. TkaHu, OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusM kak eauHoe 1esnoe. ['omeocrtas. TkaHM )KUBOTHBIX U YEJIOBEKA. THIIBI
JKUBOTHBIX TKAaHEW: SNUTENNaNbHAs, COCAUHUTENbHAs, MbIIICYHAS,, HEPBHAS.
OcoOeHHOCTH CTpOCHHUs, (QYHKUMN M pacloyIOKeHUs TKaHed B oOpraHax
’KHBOTHBIX H YeJIOBEKA.

4.6

Opransl ¥ cCHCTEMBI OPraHOB KXUBOTHBIX. DYHKIINY OPTaHOB M CUCTEM OPTaHOB.
Omnopa tena opranu3moB. CKeJeTsl OJHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbIil 1 BHyTpeHHuU# ckener. CTpoeHue u
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TUIBI COEAUHEHHS KOCTEN. JIBMKEHHE MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanne
JKUBOTHBIX. [IUTaHNE MO3BOHOYHBIX )KMBOTHBIX. J{pIXaHue KUBOTHBIX. KoxkHOE
neixanue. XKabepHoe U JeroyHoe JIbIXaHue.

JIpixaHne MO3BOHOYHBIX >KMBOTHBIX. DBOJIOIUOHHOE YCIOXKHEHHE CTPOCHUS
JIETKMX MO3BOHOYHBIX )KMBOTHBIX. /[pIxaTenbHas crucTeMa ueiaoBeka. Mexanusm
BEHTWJISIIIUK JIETKUX Yy TTUI] U MIJICKOMUTAIONUX. TpPaHCIOPT BEMIECTB Y
OpraHu3MoB. TpaHCIOPT BEIIECTB y KMBOTHBIX. KpOBEHOCHAsr cUCTeMa U €e
opranbl. KpoBeHOocHass cucTtemMa TO3BOHOYHBIX  JKUBOTHBIX. Kpyru
KpoBoOOpamieHus.  DBOJIOLUOHHBIE YCIIO)KHEHHUS CTPOCHHS
KPOBEHOCHOH CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Brigenenue y
Oopranu3MoB. Beinenenue y *KUBOTHBIX. COKpaTUTENbHBIE BaKyolu. OpraHsl
BbIIeTieHHs. CBSI3b MTOJIOCTH TeJa C KPOBEHOCHOM U BBIICIUTEIHHOM CUCTEMaMHU.
Breinenenune y MMO3BOHOYHBIX KUBOTHBIX. 3amuTa 'y
MHOTOKJICTOYHBIX ~ JKUBOTHBIX. IIOKpOBBI W HX MIPOU3BOTHBIC.
PasmpaxkxuMocTh ®M  perynsiius |y  OpPraHu3MoOB.  Pa3ipakuMocTh y
OJIHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxxumocTts W perynsuus y
MHOTOKJIETOYHBIX pacTeHuil. PocToBble BemiecTBa M uX 3HadeHwe. HepBHas
cucTema u pedUICKTOpHAs PEeryJsius y MHOTOKIICTOYHBIX KHUBOTHBIX. HepBHas
CHUCTEMa W €€ OTIENBl. DBOJIONUOHHOE YCJIOXHEHHE CTPOCHHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pa3zpaborka anroputMoB u mnporpamm it dQQekTUBHONW (HYHKIIMOHATBHOM
AHHOTAllMd  TE€HOMOB, TPAHCKPUIITOMOB,  MPOTEOMOB, MeTab0JIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX H YEJIOBEKA.

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLE

5.1

Opranbel W cCHCTEMBI OpraHoB uyesnoBeka. OTHensl TOJIOBHOTO  MoO3ra
MO3BOHOYHBIX XHBOTHBIX. Pediuexc u pednexropnas nyra. bezycnoBHble u
ycioBHble pediekchl. ['ymopaibHas peryiasiuss W SHIOKPUHHAs cHcTeMa
JKUBOTHBIX M 4esloBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI M MX TOPMOHBI.
[eiictBue ropMoHOB. B3auMOCBA3p HEpPBHOM U DHIAOKPHUHHOW CHCTEM.
['mnoranamo-runo¢puzapHas cuctema. Pednexc u peduiekropHas ayra.
besycnoBHbIe U yCI0BHBIE Pe(ICKCHI.

5.2

3amuTa oprannsma ot Oosie3Heil. IMMyHHas cucrema yenoseka. Kierounslit u
TYMOPAJIbHBIM UMMYHUTET. BpokIeHHBIH, IpuoOpeTeHHbIN  crienupuyecKuit
UMMYHHTET. Teopus KJIOHAJIbHO-CeNeKTUBHOro  nMmyHutera (1L
Opmux, ®.M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB.
Posnb BpoXkJIEHHOTO UIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

5.3

KpoBeHocHas cucrema u ee opranbl. Cep/le, KpOBEHOCHBIE COCYAbI U KPOBb.
Kpyru xpoBooOpaienus. PaboTa cepaia u ee perysmus.

5.4

I[BIXS.HI/IC YCJI0BCKaA. I[I/I(I)(bySI/IH ra3oB 4Y€pe3 IOBCPXHOCTH  KIICTKH.
I[BIX&TCJIBH&H CHUCTEMaA YCJIOBCKA. I[BIX&TCHBH&H IIOBCPXHOCTD. PCFyHHI_II/IH
JbIXaHUs. HBIX&TGJ'ILHH@ 00BEMBI.

5.5

IInmeBaputenpHas cuctema 4enoBeka. OTaenbl MUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTenbHble  Keyle3bl. BHYTPUIOIOCTHOE M BHYTPUKIETOYHOE
MULIEBAPEHUE.

5.6

IToxpoBbl u ux mnpousBoaHble. Opranbl BbiaeneHud. Ilouku. CtpoeHue u
byHKIMOHUpOBaHUE He(ppoHa. PUIBTpaLIHs, CEKPEIUs U 0OPaTHOE BCAChIBAaHUE
KaK MEXaHU3MbI pa0OThI OpraHoB BhIAeIeHHUS. OOpa3oBaHUE MOYH Y YETIOBEKA.

5.7

JIBi>keHHe denoBeKa: MbllleyHas cucreMa. CKesleTHbIEMBbIIIIBIMUXPadoTa.
CtpoeHue U TUIIBI COEUHEHUSI KOCTEH.
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Teopus 3Bomtonuu. Pazsutue xu3Hu Ha 3emile.

6.1

OpomtonmonHas Tteopuss Y. JlapuHa. Ilpeanoceliky  BO3HMKHOBEHMS
napBuHM3Ma. JK13Hb M HayuyHas aedarenbHocTh Y. JlapBuHa.

JBuKyniye  CWIbl 3BOJIOLMM  BHJOB IIO q. JapBuHy(BbICOKAs
MHTCHCUBHOCTb pa3sMHOKEHUS OpPraHHU3MOB, HACJICICTBEHHAs
M3MEHYMBOCTb, 00ph0a 3a CyIIeCTBOBaHME, €CTECTBEHHBIH U MCKYCCTBEHHBIN
oTOOD).

Odopmnenue cuarernueckoi Teopun 3Bomoruu (CTD). HelrpansHas Teopust
sBostorH. COBpeMEHHas HBOJIIOLMOHHAs OMOJIOTUs. 3HaYeHHE IBOJIIOLIMOHHON
TEOpHH B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

6.2

[Tonmymnsiuust Kak 3aeMeHTapHas equHHUIa 3BoaoluU. COBPEMEHHBIE METObI
OLICHKM TI'€HETUYECKOTOpa3HOOOpa3us M CTPYKTYpbl nomyssiuuil. M3menenue
reHo(oH/1a MOMYNSIMM KaK 3JEMEHTapHOE HBOJIOLMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro papHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (aKTOPhl (IBIDKYIIME CHJIBI) HBOJIONUU. MyTallMOHHBINA
nporecc. KomOunatmBHas wu3MeHYMBOCTH. Jlpelid reHOB — ciydaifHbIe
HEHaNpaBlieHHbIE M3MEHEHHUS 4YacTOT ajened B mnonynasmusx. Oddext
ocHoBatens. Murpauun.  M3omsnus NOMYJSIIUM:  reorpadudeckas
(mpocTpaHCTBEeHHAs ), Oroornyeckast (penpoayKTUBHAS).

EcrectBennblii orbop — HampaBmsromui  (akrop osBomonmu.  Dopmbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIUH, CTaOWIM3UPYIOMINMA, pa3pbhIBAIOIINUN
(nu3pynrtuBHbIi). [TonoBoit oToOD.

[Tprcnoco0neHHOCTh OPraHU3MOB  KaK  pe3yibTaT  MUKPOABOJIOLUU.
Bo3HukHOBEHUE MPUCTIOCOOTIECHU M y opranu3mMoB. ApoMopd o361
MUJMO0AANTaluH. ITpumepsl npucnocoOneHui y OpraHHU3MOB.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BmpooOpa3oBaHue Kak pe3yibTar
MUKpO3BOIIOIUHU. M30msauus — kimoueBoil gpakrop BugooOpazoBanud. [lytu u
CrocoObl BUA000pa30BaHUs: AJJIONMATPUIECKOE (reorpaduueckoe),
CHUMIIaTpUUYeCcKoe  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (HOJIMILIOWIU3ALIIMS,
rubpuau3anys). JnurenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (opMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Pons  3BOMIOLIMOHHON ouonoruu B paspaboTke Hay4HBIX
METO/I0OB COXpaHeHMs OHopa3zHooOpa3us. MHKpPO3BOMIOLNS U KO3BOIIOLHUSA
Mapa3uToB M HUX X035€B. MexaHu3mbl (HOPMUPOBAHHMS YCTOWUYMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

6.3

Mertoapl W3y4YeHUS MaKpOdIBOJTIOIUH. [TaneonTonornyeckue
METO/IbI H3ydeHHsI IBOTIONNHU. [lepexoaabie GopMbl U GUITOTEHETUYECKHE PSIIBI
OpraHU3MOB.

buoreorpadudeckue MeTonbl u3ydeHus dBoironuu. CpaBHeHHe GIOpPH H
bayHBl MaTEPUKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emau. Buapl-
SHIEMUKH U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPGOIOTUYECKUE METOMAbI HU3YUCHHS
ABOMIONMHU. ['eHeTHYecKne MEeXaHU3Mbl SBOJIOLMHM OHTOTEHE3a U IOSBIICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJOTMYHBIE ¥ AHAJOTUYHBIE OPIaHBbI.
PynumenTtapuble opraHbl M aTaBU3Mbl. MOJEKyJIsSpHO-T€HETUYECKUE,
OMOXMMHYECKHEe U  MaTEeMaTHYECKHE METOJIbI H3yUEHUS IBOJIIOIIHH.
['omonoruynsie reHbl. CoOBpEeMEHHBIEMETO/IbI MTOCTPOCHHUS
(buIOreHeTUYECKUX JIEPEBhEB. XPOMOCOMHBIE MYTALlUU U 3BOJIIOIUS T€HOMOB.
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OO0mue 3aKOHOMEPHOCTH (TpaBuia) BOMIONUN. HeoOpaTUMOCTh 3BONIOIUU.
AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUH.

6.4

Hayunple THIOTE3bl NPOMCXOXKACHUS JKU3HM Ha 3emse. AOHWOreHe3 u
naHcnepMus.  JloHaydHble  NPEACTaBICHUS O  3apOKIACHUM  JKU3HU
(kpeanoHu3M). ['umoTre3a MOCTOSHHOIO CaMO3apOXKAEHUS JKU3HH U €€
onposepkeHue onsitamu  ®. Pemu, JI. Cnamnanuanu, JI.  Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE ~ 3Tallbl HEOPraHUYECKON sosonnu.  IlmanerapHas
(reosoruueckast) 3BOJIIOLUA. XUMHMUYECKas 3BOIIOLMS. AOUOI€HHBIH CHHTE3
OpraHMuYecKux BelecTB u3 Heoprannyeckux. Oneir C. Muiepa u I'. FOpu.
O0pa3oBaHue moauMeEpoB U3 MoHOMepoB.  KoarepBarHasrunoresa AN.
Omnapuna, TUII0TEe3a MEepBUYHOTO OyJIhOHA JIx. XonaelHa,
reHeTudeckas rumnotesa I'. Memnepa. Pu6o3umer (T. Uek) u runoresa «Mupa
PHK»Y. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHUE ITPOTOKJIETKH.
HcTopus 3emnu u MeToJibl ee u3yueHus. lckonaemble opraHMyecKkue OCTaTKy.
['eoxponomnorust u ee MeToabl. OTHOCUTENbHAS M a0COTIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonoruyeckas mKana: S0HbI, Ppbl, IEPUOABL, d110XU HavanpHble 3Tarb
OpraHuyeckoi 3Bosonui. [losBiieHne 1 3BOIIIOLNS EPBBIX KIETOK. DBOJIIOLMS
meTabonu3ma. BosHMKHOBeHHE NEpBhIX 3KocucTeM. CoBpeMeHHbIE MUKPOOHBIE
OMOIJICHKH Kak aHajlor TepBhIXx Ha 3emuie coolmiectB. CTpOMAaTONUTHL
ITpokapuots! u aykapuotsl. IIpoucxoxnenne IYKapHoOT (CUMOUOTEHE3).
OBOJIIOLIMOHHOE NPOUCXOKICHUE BUPYCOB. IIponcXoxk1eHne MHOTOKJIETOUHBIX
OopraHu3MoB. BO3HUKHOBEHNE OCHOBHBIX IPYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE 3Tambl 3BONIONHMU BBICHIUX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacTteHuil. Bwixon pacreHuii Ha cyury. IlosiBieHHE CIOPOBBIX pacTEHUN H
3aBoeBaHue UMM cymH. CeMmeHHble pacTeHMs. [IpoMcxokaeHHe LBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl 3BOJIOLNUM KUBOTHOro Mupa. OcHOBHbIE apoMop(o3bl
JKUBOTHBIX. Benzackas ¢dayna. KemOpuiickuii B3pbiB — HOSIBJICHNE
COBPEMEHHBIX TUIOB. [IepBbIe XOpa0BBIE )KUBOTHBIE. JKM3HB B BOJE. DBOMIOLMS
no3BoHOUHBIX. [Ipomcxoxxaenune ampubuit u pentwiuit. [IpoucxoxaeHue
MJIEKONUTAOIIUX U ntuy. [lpuHnun — kiIrodeBoro  apomopdosa.
OcBoeHMe 6eCrIO3BOHOYHBIMU U TI03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3eMJIE IO 3paM U NIEPUOJaM: apXei, TPOTEPO30H, NAIE030H,
Me€30301, KaHO30M. OOuasxapakTepuCcTUKa KJIIMAaTa u
reoJIoru4YecKkux nporeccos. [losBienne u pacuBeT XxapakTepHbIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycJIoBUs U BIMSHHE Ha Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BBIMUPAHHSI — DKOJIOTMUECKHE KPHU3UCHI mpouuioro. IIpnuunsl u
CJIEJICTBUSI MacCOBBIXBbIMUPAHUNA. COBPEMEHHBIN YKOJIOTMUECKUNA KPU3UC, Er0
0COOEHHOCTH.

6.5

Paznensl u 3amaum anTpononoruu. Meroasl anTponosioruu. CTaHOBJIEHUE
MIPEACTABJICHUI O TPOUCXOXKICHUH YeoBeka. COBpEeMEHHbBIC HAYIHBIE TEOPUH.
Cx0/1cTBO UeoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IMOJIOKEHHE YeTOBEKa.
CBunerenbpcTBa CXOACTBA  4YelIOBEKa c JKUBOTHBIMU:
CpPaBHUTEIHLHO-MOP(HOIOTHIECKHE, AMOPHOIOTUUYECKHE, ¢dbuzmosoro-
ouoxumuueckue, noseneHdeckue. OTauyMs YeloBeKa OT IKUBOTHBIX.
[TpsiMOXOKIeHNE M KOMIUIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3Buthe
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxymme cuibl (GpakTopbl) aHTPOTOTeHe3a: OMOJIOTHYECKHUE, COIUaIbHBIC.
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CooTHomleHne OMOJOTHUECKUX U COLMAIBHBIX (PAaKTOPOB B AHTPOIOTCHE3E.
OcHOBHBIE CTaJAMM AHTPOIIOTE€HE3a. ABCTPAJIONUTEKU — JBYHOTHE IPEAKHU
moaeil. YenoBek yMmelnblid, MEpPBbIE HU3TOTOBJICHUSA OpyAud Tpyaa. YenoBek
MPSMOXOJISAIIMN M TIEPBBIA BBIXOJ JIoJel 3a mpenenbl Adpuku. YemnoBek
reiienb0eprekuii — oOUIMil MpeoK HeaHJIepTaIbCKOrO4eIoBeKa M uYeloBeKa
pasymHoOro. YeynoBek HeaHAEPTAIbCKUN KaK BHUJ JIFOAEH XOJIOJHOTOKJIMMATA.
UYenoBek pa3symMHbIA COBPEMEHHOI'O THIIA, JCHUCOBCKUU YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npenenamMu AQpuku.

OBOJIOIUS COBPEMEHHOT'O uesioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIUSAX
yenoBeka. MyTanoHHbIH npouecc ¥ noauMopdusm. [lomynsiuonHbie BOIHBL,
npeiid reHoB, Murpanus u «3GpQPEeKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckue pacel. I[lonarne o pace. boapmme pacel: eBpomneouiHas
(eBpasmiickasi), aBCTpaJio-HerpouaHas (PKBATOpPHAIbHAs), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). Bpemst u myrtu pacceiieHusi 4eloBEKa IOIIAHETE.
EnuncTBo uenoBeueckux pac. HayuHas HECOCTOSITENIBHOCTh pacu3Ma.
[Tprcnoco0IeHHOCTh YellOBEeKa K Pa3HBIM YCIOBHUSM OKPY)KAIOIIEH Cpebl.
Bnusiaue reorpaduueckoil cpeasl W Apeiida reHoOB Ha MOPQOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

7 DKOCHCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH.

7.1 Pa3nens! u 3agaun skosnorun. CBsi3b DKOJIOTUU C APYTUMHU HayKaMH. MeTonbl
skosioruu. IloneBbie HabMOACHUSA. DKCIIEPUMEHTHI B 9KOJIOTUU: NIPUPOIHBIE U
naboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY’Karolei
CpEeJIbl: TOKAJIbHBIN, pErMOHAJIbHBIN U IN100ATbHBIN.

7.2 Oxosnoruyeckue (hakTopsl M 3aKOHOMEPHOCTH uxjaencTBusa. Knaccuduxanms

HKOJIOTHUECKUX (pakTOpoB: abMOTHUecKHe, OMOTHYECKHE, AHTPOIOTICHHBIE.
OOume 3aKOHOMEPHOCTH JAEUCTBHUS SKoyorndeckux (axropos. IIpaBuio
muHumyma (K. HInpenrens, FO. JIubux). TonepantHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Gaxktopbl. CBET Kak sKoJorndeckuit gpaxktop. JlecTBre pasHbIX
YYacTKOB COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJOTHYECKHE TPYIIIIBI
pacTeHUi U >KMBOTHBIX 0 OTHOLIEHUIO K cBeTy. CurHajibHas pojib CBETa.
®doronepuonu3m. Temmeparypa kak oskojorudeckuii daxrtop. JleiicTBue
TEMIIEpaTyphbl Ha opranu3mbl. lloiikunorepMHble U TOMOHOTEPMHBIE
OpraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE OpPraHU3Mbl. BIakHOCTb Kak
sKkonoruueckuit gpaxtop. Ilpucnocobnenus pacTeHuid K MOAJIEPKAHUIO
BogHOoro  Oamanca. Kimaccudukarmms pacTeHU TMOOTHOIIECHUIO K BOJIC.
[TpucniocoOneHust ) KUBOTHBIXK U3MEHEHUIO BOJHOTO peXuMa.

Cpenbl OOMTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, ITOYBEHHas,
IyOMHHAs TOATOYBEHHAs, BHYyTpUOpraHU3MeHHas. DOU3NKO-XUMUYECKUE
O0COOEHHOCTH cpell obuTaHus opraHu3moB. [IpucnocobieHus opraHu3MOB K
’KU3HU B pa3HbIX Cpe/iax.

buonornueckue putrmbl. BHemnHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U
roJuyHble puTMBL. [IprCcrIoco6IeHHOCTh OPraHU3MOB K Ce30HHBIM H3MEHEHHSIM
YCIOBUM KU3HH.

XKuznenusie popmbl oprann3moB. [lorsTue o xxu3nenHoi hopme. JKusHeHHbBIS
(GOpMBI pacTeHHIl: AepEeBbs, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJIETHUE TPABHI,
ONHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI IKUBOTHBIX: THAPOOHOHTEHI,
reoOHOHTHI, a3p0oOHOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.
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buotnueckue (axropsl. Buasl OMOTHYECKHX B3aUMOICHCTBUIL:
KOHKYPEHILIUs, XHIIHHUYECTBO, CcUMOM03 u ero ¢opmel. [lapasurusm,
KOOIepanus, MYTyaJu3M, KOMMEHCAJIH3M (KBapTHUPAHTCTBO,
HaxjeOHnuecTBo).  Herpoduueckue B3aUMOJICHCTBUS (TOIHMYECKHE,
dbopudeckue, dadpudeckue). 3HaueHHE OMOTHYECKUX B3aUMOJCHCTBUHN IS
CYIIECTBOBAHHMS OpPraHu3MOB B cpene oburtanus.  IlpuHimn
KOHKYPEHTHOT'O UCKITFOUEHHUSI.

7.3

DKOJIOTUYECKUE XapaKTePUCTUKU nonymsiuyu.  Ilomynsanma — kak
Ouosornyeckas cuctema. Posib HEOTHOPOIHOCTH Cpeibl, PU3NUECKUX OapbepoB
U OocoOeHHOCTeH Ouonoruu BUIOB B  (OpPMHPOBAHUU
IIPOCTPAHCTBEHHON  CTPYKTYpbl — nomyisiivii. (OCHOBHBIE — ITOKAa3aTelu
HOMYJISIIMK: YUCJIEHHOCTb, IIJIOTHOCTh, BO3pacTHas W II0JIOBas CTPYKTYpa,
POXKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALUsl. DKOJIOTHYECKast
cTpykTypa nomyiasiuu. OIlLleHKa YHCIEHHOCTH mnonyiasuuu. JluHamuka
NOMYJSIIMM U €€ peryiauusd. buoTuueckuid NOTEHUMANT TOMYJISIUH.
MopenupoBanue JauHaMuKu nomyisauuu. KpuBbele pocta 4YHCIEHHOCTH
nonyisiuvy. Kpusble BbDKMBaHUA. Peryisnus 4uciIeHHOCTH TOMYJIALUNA: pPOJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTU. ODKOJOTHYECKUE
cTpareruu BuoB (r- u K-ctparerun).
[Tonsatne 00 »KoMOrMYecKO HuUmIE BUAAa. MectooOutanue. MHOroMepHas
MOZEJIb HKOJIOTHUECKON Hum [k .M. Xatunncona. Pasmepsl
sKoJIorHuecKkoi Humm. [loTeHnuanbHas u peaan3oBaHHasi HULLIY.
Bun kak cucrema nomynsuuid. Apeansl BUIOB. BuIbl M MX KXU3HECHHBIC
CTpaTerud. 3aKOHOMEpPHOCTHU IOBEJICHUs U MUTpanui
JKUBOTHBIX. bronornueckne nHBa3uu 4yKEpOJHbIX BUIOB.

7.4

CoobmecTBa opranu3moB. buoneHo3 u ero crTpykrypa. CBs3M Mexay

OpraHu3Mamu B OuorieHo3e. DKOCHUCTeMa Kak  OTKphITasicucreMa
(A.lx. Tencnu). DyHKUMOHAIbHbIE OJOKM OpPraHU3MOB B JKOCHCTEME:
MPOAYIEHTBI,  KOHCYMEHTHI, PEIYIEHTHI. Tpoduueckue ypoBHH.
Tpobuyeckue 1enu u cetn. AOHOTHYECKHE O11oKH

3KocHCTEM. IIOUBBI M HJIBI B AKOCHCTEMaX. prTOBOpOT BCIICCTB M IIOTOK
OHEPTHUU B OKOCHUCTEMCE.

OcHOBHBIE ~ TIOKa3aTelM JKOcUCTeMbl. buomacca u IPOIYKIIHMSL.
DKOJIOTHYECKHUEe TUPaMHUJIbl YHCeNl, OMOMAcChl U SHEPTUH.
Hanpasnenusie 3aKOHOMEPHbIE CMEHBI COOOLIECTB  —CYKLIECCUU.

[lepBruHblE M BTOPUYHBIE CYKIIECCMM W WX IPUYUHBL. AHTPOIOTCHHBIE
BO3JICUCTBHUS Ha cykieccuu. KnumakcHoe coobmectBo. buopasnooOpasue u

MOJTHOTAa KPYroBOpOTa BEHIECTB — OCHOBAa YCTOMYMBOCTH COOOIIECTB.
ITpuponHble 3KOCUCTEMBI. AHTPOINOIEHHBIE JKOCUCTEMBI. ATPOIKOCHUCTEMA.
Arpouenos. Paznnuns MEXIy AaHTPONOTEHHBIMH W  IPHUPOIAHBIMU
KOCHCTEMAMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['oposckast diiopa
u (dayna. CuHaHTpomm3alMs TOPOACKOW dayHbl. buomorndyeckoe u
X035UCTBEHHOE 3HAUEHUE arpo3KOCUCTEM u  ypOo3KOCHCTEM.
3aKoHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUIA OPTaHU3MOB B
HKOCHUCTEMAX.

Ilepenoc sHeprun = u BEILECTB MEKY CMEXKHBIMU 3KOCHUCTEMaMHU.
YCTONYMBOCTb OpPraHU3MOB, IONYJISALMM M DKOCUCTEM B  YCIOBMAX
€CTECTBEHHBIX U aHTPOINOTE€HHBIX BO3/1EHCTBUM.
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7.5

buochepa — oOmeranerapras o0ojiouka 3eMiM, TAe CYHIECTBYET WIIH
cyliecTBoBasia JkKu3Hb. Ydenue B.M. Bepnaackoro o Ouocdepe. Obnactu
ounocdeps! u ee cocras. JKuBoe BemecTBo 6nocdeps! U ero PyHKIUH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTH Onochepsl Kak
rio0aibHOW  dKOocHCTeMbl. J[MHaAMHuYeckoe paBHOBecne B Ouocdepe.
KpyroBopotsl BemiecTB M OHOT€OXMMHUYECKHE LHUKIBI (Yyriaepona, as3oTa).
PurmugHOCTS siBICHMIA B Onochepe.

3oHanbHOCTH Onochepsl. [Tonarue o 6umome. OCHOBHBIE OMOMBI CYIITU: TYHPA,
XBOWHBIC JieCca, CMEIIAHHbIC W IIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHH, TPOIIMYECKUE JIeca, BBICOKOTOPhs. Kmumar, pacTUTeNbHBIN U
YKUBOTHBIA MHP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS KUBBIX CUCTEM, OIICHKA MX PECYPCHOTO MOTEHIUANA U
onocdepHbIX QYHKITUH.

7.6

DKOJIOTHYECKUE KPU3HCHI U UX MTPUYMHBL. Bo3eiicTBre YenoBeka Ha Onocdepy.
3arpsisHeHuEe BO3AyIIHOM cpenbl. OxpaHa BO3ayxa. 3arps3HEHUE BOJHOU
cpeasl. OxpaHa BOIHBIX pecypcoB. Paspymienue mouBel. OxpaHa MOYBEHHBIX
pecypcoB. M3meHenue kiaumara. AHTPONOIeHHOE BO3ACHCTBHE  Ha
pacCTUTENbHBIN U KUBOTHBIA MuUp. OXpaHa PacCTUTENHHOTO U KUBOTHOTO MHpA.
OcHoBHbIE NPUHLUIIEI 0XpaHbl Ipupoibl. KpacHblie kHUru. Oco0o oxpaHseMble
npupoanbie Teppuropun (OOIIT).

boranundeckue caapl ¥ 300J0THYECKHE MTAPKU.

OcHOBHBIE TPHUHIMIBI YCTOHYMBOTO PA3BUTHSI UYEIOBEUECTBA U MPHUPOJBI.
PanmonanpHOoe  NpUPOJOINONB30BAHME M COXPaHEHUE  OHMOJOTMYECKOIrO
pazHooOpa3zus 3emiiu.
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