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COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Co;lepnca}me mMporpaMmbl, BBIACICHHOC KYpCHUBOM, HC BXOJIUT B HPOBECPKY FOCYI[apCTBCHHOﬁ UTOT'OBOH aTTeCcTaun
(THA).

Tema 1. buonorus kak Hayka

CoBpeMeHHast OMONOTHSI — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHS OWONOrMH. BHoOmormdeckue HaykKud H
n3ydaeMbic UMH MpobieMbl. DyHIaMeHTalIbHBIC, TPUKIIaIHbIC U TIOUCKOBBIC HAYYHBIC HCCICAOBAHUS B OMOIOTHH.

3naueHue Ouonoruy B GOpMUPOBAHUK COBPEMEHHOW €CTEeCTBEHHO-HAay4HOU KapTuHbl Mupa. [Ipodeccun, cBsazaHHbIe C
Ouonoruedl. 3HadeHWe OHONOTUM B TPAKTUYECKOH JEATEIHHOCTH YeJIOBEKa: MENUIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIUIEHHOCTH, OXpaHe MPUPOIBIL.

HemoHcTpanuu

[optpersi: Apuctotens, Teodpact, K. Jluaner, XK. B.Jlamapk, Y. Jdapsun, V.Tapseii, [. Menngen», B.
W. Bepuanckuii, W. I1. [TaBnos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk,
. K. bensies.

Tabmuie! U cxembl: «CBsI3b OMOJIOIHH ¢ APYTUMH HayKamMuy», «CrcreMa OUOJIOrHUECKUX HAYK».
Tema 2. )KuBble CUCTEMBI 1 UX U3yUCHHE

JKuBble cucTeMbl Kak MpeaMerT u3ydeHus Ouojoruu. CBOWCTBA JKMBBIX CHUCTEM: €IMHCTBO XMMHUYECKOI'O COCTaBa,
TUCKPETHOCTh M IIEJIOCTHOCTh, CIOXXHOCTh M YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHHU3AIINS,
CaMOBOCTIPOHU3BE/ICHNUE, PA3PaXKUMOCTh, U3MEHIHBOCTH, POCT U Pa3BHUTHE.

YPpOBHM OpraHM3allid KUBBIX CHCTEM: MOJIEKYJSPHBIA, KIETOUHBIA, TKAHEBBIHA, OPraHU3MEHHBINW, MOMYJAIIMOHHO-
BHJIOBOM, DKOCHCTEMHEIN (OuoreoreHoTH4YecKuit), OmochepHsiii. IIpomecchl, TPOUCXOASIIHNE B JKHBBIX CHCTEMaX.
OcHoBHBIE MTpU3HAKK KUBOro. JKH3HB Kak (opMa CyliecTBOBaHMs MaTepuu. Hayku, u3ydaromye >KHBbIE CHCTEMBI Ha
Pa3HBIX YPOBHSX OpTraHU3aIlNH.

Nzydenne xuBbIx cucteM. MeTtoasl Ononornueckoir Hayku. Habmonenre, n3mMepenne, SKCIepUMEeHT, CHCTEMAaTH3AIIHS,
meraaHanu3. [loHsiTHe O 3aBUCMMOM W He3aBUCHMMOHM mnepeMeHHou. IlnmanupoBaHue skcriepuMenTta. IlocTaHOBKa U
mpoBepka rumote3. HyneBas rumotesa. [loHsTHe BRIOOPKH M €€ q0CcTOBEpHOCTh. Pa3dpoc B OMOJIOrMYECKUX AaHHBIX.
OrmeHKa JTOCTOBEPHOCTH TMOMYYEHHBIX pe3yibTaToB. |IpWYMHBI WCKa)KeHWs pe3yibTaToB JKcnepuMeHnTta. [loHstue
CTaTHCTHYECKOrO TECTA.

HdemoHcTpanuu

Tabmumer 1 cxembl: «OCHOBHBIE TIPU3HAKA JKU3HW», «bHonormueckue cucreMbl», «CBOWCTBA XUBOW MaTepHm»,
«YPpOBHU OpraHU3ALMH KUBOM MNpUPOABD», «CTPOEHUE KMBOTHOM KIETKW», «TKaHU XKUBOTHBIX», «CHCTEMBI OPraHOB
YeII0BEYeCKOro opranusMay, «buoreomenosy», «buoctepa», «MeToabl H3ydeHHS KUBOH TTPUPOIIBI».

Ob6opynoBanue: mabopaTopHoe 000pyIOBaHUE TSI POBEACHUS HAOIIOICHH, N3MEPEHHIA, IKCIIEPUMEHTOB.
[Ipaktnyeckas pabora «Vcrnonp30BaHue pa3IMIHBIX METOJIOB TP U3yUEHUH KUBBIX CHCTEM.
Tema 3. buonorus KieTku

Kirerka — cTpykTypHO-(GYHKIIMOHATBHAS €AMHALIA )XKUBOTO. VicTopust oTKphITHS KIeTKH. Pabote! P. I'yka, A. JleBeHryKa.
Knerounas teopus (T. sann, M. Ilneiinen, P. BupxoB). OcHOBHBIE TOJI0KEHNST COBPEMEHHOM KIIETOYHOIH TEOPHH.

Meronpsl MOJIEKYJISIDHOM M KJIETOYHOW OMOJOTMU: MHUKPOCKOIUS, XpoMaTorpadus, 3JIeKTpodope3, METOI MEUYEHBIX
aToMoB, auddepeHInanbHOe UEHTPUPYTHPOBAHKUE, KyJIbTUBHPOBAaHHE KIETOK. M3ydeHne (UKCHPOBAHHBIX KIIETOK.
OnexkrponHast Mukpockonus. Kondoxansnas Mukpockonus. ButansHoe (IprXKU3HEHHOE) H3YYEHUE KIIETOK.

JemoHcTpanuu



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

Ta6J'II/ILII)I u cxeMbl: «CBETOBOMU MHKPOCKOIT», «BJ'ICKTpOHHHﬁ MUKPOCKOID», «HCTOpI/ISI pa3BuTUd MCTOAOB
MHKPOCKOIIHNN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIPENapaThl PACTUTEIBHBIX, YKUBOTHBIX M OaKTEPUATBHBIX KIIETOK.

[IpakTuueckass  pabora «/3yueHne  METOAOB  KJIETOYHOM  Owonormu  (Xpomarorpadus,  syektpodopes,
muddepenmansHoe neHTpudyrupopanue, [1LP)».

Tema 4. Xumuueckasi opraHu3anus KIeTKu

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTpaMUKpO3JIeMeHThl. Boja 1 €€ poib Kak pacTBOPUTEIS, pearcHTa,
y4acTHE B CTPYKTYPHUPOBAHUHU KIETKH, TEIIOpEerynsunu. MuHepaibHble BEIIeCTBa KIIETKH, UX OHONIOrHMYeckas poib.
Ponp KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeliecTBa KIETKU. buonornveckue monuMepsl. benkn. AMHHOKHCIOTHBIH cocTaB 0enkoB. CTPYKTYpHI
OcnkoBoil Monekynbl. [lepBuuHasi cTpykTypa Oenka, TENTHAHAS CBA3b. BTOpW4YHAs, TpeTHYHAs, YeTBEPTHUYHAS
cTpyktypbl. Jlenatypanus. CoiictBa OenkoB. Knaccuukanus 6enkoB. buonornyeckue GyHkiuu 6enkos. [IpuoHbL.

YrneBoasl. MoHOcaxapuipl, TUCaXapuipl, OJUTOCAXapuabl W Tonucaxapuabl. OOmui ImaH CTPOeHUS U (PU3UKO-
XUMUYECKIE CBOMCTBA YTIIEBOAOB. bruonmorndeckne G yHKINH YTIIEBOIOB.

Juruaer. TunpodunsHO-TUApodoOHBIE cBoiicTBa. Knaccudukamnus nunuaoB. Tpurmunepunst, Gochomunuapl, BOCKH,
crepouipl. bruonornueckue ¢pyHkiuu aunuaos. OOIIHMe CBOKCTBA OMOIOTHYECKUX MeMOpaH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMBIKaHUIO, TOITYIPOHUIIAEMOCTb.

Hyxnennossie kuciotel. JJHK 1 PHK. Ctpoenne HykienHOBBIX KucioT. Hykmeotuapl. [IpuHIII KOMIIEMEHTapHOCTH.
[IpaBumo Yapradda. Crpykrypa JJHK — mBoitHas crimpans. MectoHaxoxaerne u Omonmormdeckue ¢ynkimu JJHK.
Buast PHK. ®yukiuu PHK B kierke.

Crpoenne momekynsl AT®. Makposprudeckue cBs3u B Monekyine AT®. buonormueckue dyakiun ATO.
BoccranoBnennsle mepeHocunkn, nux (QpyHkmum B kierke. pyrue mykneosuarpudochater (HTD). CekBeHnpoBaHue
JHK. MeTtonpl rTeHOMUKH, TPAHCKPUIITOMUKH, TPOTEOMUKH.

CrtpykrypHas Ouonorus: OmoxuMudeckue u Onodu3muecKkne UCCIeTOBaHU COCTaBa M IMPOCTPAHCTBEHHONW CTPYKTYPHI
ouomonexkyn. MoaenupoBaHue CTPYKTYPbl M (DYHKIUA OMOMOJEKYN M WX KOMIUIEKCOB. KOMIBIOTEpHBIH AW3aiiH U
OpraHNYecKUH CHHTE3 OMOMOJIEKYI U UX HEIIPUPOAHBIX aHAJIOTOB.

JeMoHncTpanuu
[optperst: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacripeneneHrie XMMHUYECKMX 3JIEMEHTOB B HEXHBOM mpupoae», «PacmpeneneHne XHMHUECKHX
3JIEMEHTOB B KHMBOH MIPUPOLEN.

Tabmumer 1 cxembr: «Ileproanyeckas Tabnuila XUMHUYECKUX AIEMEHTOBY», «CTpoeHre MOJIEKYIsl BOAbI», «BemecTBa B
cocTaBe OpraHu3MoB», «CTpoeHHe MOoieKyibl Oenkay, «CTpyKTypel OeTKOBOW MONEKynbl», «CTpOeHHE MOJIEeKyI
YTIeBOI0B», «CTpoeHHE MOJIEKYI TUIUA0BY, «HykinenHoBbIe KUCIOTE, «CTpoeHne MoieKyasl ATDy.

ObopynoBaHue: XUMUYECKas Iocy1a U 000pyIOBaHHE.

Jlaboparopnas padora «OOHapyskeHHEe OEIKOB C TOMOILBI0 KAaUeCTBEHHBIX PEAKLIUII.

JlaGopaTopHas padora «lccrnenoBanue HyKICHHOBBIX KHUCIIOT, BBIIEICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.
Tema 5. CtpoeHne 1 QyHKIMH KIETKH

Tumbl KIETOK: 3yKapuoTHUYECcKas U IpokapruoTnyeckas. CTpyKTypHO-(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenune npokapuoTHueckoi kietku. Knerounas crenka Gaxrepuid n apxeir. OCOOEHHOCTH CTPOEHHUS reTepoTpodHON
U aBTOTPO(HON NMPOKAPHOTHYECKUX KIETOK. MEeCTO U Pojib MPOKAPHOT B OMOLIEHO3aX.



Crpoenne u GyHKIMOHHUPOBAHUE dyKapHOTHUecKOol kieTku. [lna3smarnueckas memOpana (ruazmanemma). CTpykTypa
M1a3MaTHdeckoil MemOpaHbl. TpaHCHOPT BeIIECTB 4epe3 IUIa3MaTHUECKyl0 MeMOpaHy: MaccuBHBIA (Iuddysus,
obneruénnas auddysus), axkTUBHBIA (TIEPBUYHBIM W BTOPUYHBIA AaKTHBHBIM TpaHcHopT). l[lomynmpoHuuaeMocTb
MeMOpanbl. PaGora HaTpuii-kaaneBoro Hacoca. DHJOLUTO3: MUHOLUTO3, (aronuros. Dk3ouuTo3. Kinerounas creHka.
CrpykTypa ¥ QpyHKIMH KIETOYHOM CTEHKU pacTeHUH, TprOOB.

Hurornaszma. Iluro3ons. Lutockener. [pmwkenue nuromiasMbl. OpraHouisl kierku. OqHOMeMOpaHHBIE OPraHOUIbI
kierku: sHpomnazMarndeckas cers (OIIC), anmapar ['ombmku, TU30COMBI, UX CTpOeHHE M (QYHKIMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPTaHOUIOB KieTKH. CTpoeHHE TPaHyJSIPHOTO PETHUKyIyMa. MexaHW3M HalpaBieHUs1 OCIKOB B
OI1IC. Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmankuii (arpaHyisipHBIN) 3HIOIIIA3MAaTHYECKUH
perukynyMm. CekperopHas ¢yHkuus ammaparta [onbmku. Moandukanus OenxoB B ammapate ['ombmku. CopTHpOBKa
OenkoB B anmapate ["onbpku. TpaHcHopT BelecTB B KieTke. Bakyonu pactutenbHbIX KineTok. Kiterounsrii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWABI KJIETKH: MHUTOXOHJAPHUH, IUTACTHIBI. [I[poMCXOXIeHre MUTOXOHIPUH W TUIACTH]L.
Cumbuorenes (K.C. Mepexkosckuii, JI. Maprymnuc). Ctpoerne U (QyHKIMH MUTOXOHAPHH u rmiactui. [lepBudHble,
BTOPUYHBIE W CIOXKHBIC ILIACTUIBI (POTOCHHTE3UPYIOMMX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIIACTHI
BBICHIMX PACTCHHM.

HememOpannbie  opraHowabl  kietku  Crtpoenme W (QyHKOMM ~ HeMeMOpaHHBIX ~ OPraHOMJIOB  KIIETKH.
PuGocomer. [Ipomexyrounbie  QuimaMeHThl.  MHUKpPOGHUIAMEHTHL. AKTHHOBbIE ~ MHUKpOQWIaMEHThl.  MBbIIIeUHbIC
KJIETKH. AKTHHOBBIE KOMITOHEHTHI HEMBIIIEYHBIX KIeTOK. MukpoTpybouku. Knerounsnii rienTp. CTpoeHHe U ABIKEHUE
KTYTUKOB M pecHUYeK. MUKpoTpyOouku 1uroria3mel. [leatprons. benku, acconunpoBanHbie ¢ MEKpO(GUITaMEHTaMH 1
MUKpOTpyOOUYKaMu. MOTOpHBIE OENKH.

SAnpo. O6onouka sijpa, XpOMaTHH, KapHUOIIa3Ma, SIPBIIKH, UX CTpoeHne W (QyHKIMU. SnepHblii OEKOBBINH MaTpHKC.
[IpocTpaHCTBEHHOE pacHONIOKEHHE XpOMOCOM B HHTepdazHOM sape. JyXxpoMaTHH H TeTepoXpoMaTHH. benku
XpOMAaTHHA — F'UCTOHBI. J[MHAMUKA SIIEPHOM 000IOUKH B MUTO3€. SIIepHBIN TpaHCIOPT.

Kierounsie Brmouenusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK dyKapHOT (pacTUTEIbHOM, JKUBOTHOM, IPUOHOI ).
JeMoHcTpanuu
[optpersr: K.C. Mepexkorckuii, JI. Maprymuc.

Tabmumper u cxembl: «CTpoeHNE 3YKapHOTHIECKOH KIeTKm», «CTpoeHne KUBOTHON KIIETKN», «CTpoeHre pacTUTEThHON
KIETKN», «CTpoeHne MUTOXOHAPHIY, «Smpoy, «CTpoeHHe TPOKaPHOTHIEC KON KIETKI.

OOopynoBaHUE: CBETOBOW MHKPOCKOI, MHKPOIpPENapaThl PACTUTENBHBIX, XHBOTHBIX KJIETOK, MHKPOIpEmapaThl
OakTepHaTbHBIX KJICTOK.

JlabopatopHas padora «/3yueHne cTpoeHus KIETOK Pa3IudHbIX OPIraHU3MOBY.

[IpakTudeckas padora «M3ydeHne CBOHCTB KIETOYHOW MEMOPaHBD».

JlabopatopHast padora «lccnenqoBanue mia3Moian3a U AEMIa3MOJIN3a B PACTUTEIBHBIX KIETKAX).
[Ipaktnueckas pabora «V3yueHne IBUKEHUS IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB U NPEBpAIICHUE SHEPTHH B KIIETKE

AccUMUIALMSA M JUCCUMWIALMS — JIBE CTOPOHBI MeTaOonmu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIA U
rerepoTpodHbI. YyacTue KUCiIopoJa B 0OOMEHHBIX Ipoleccax. DHeprerndeckoe o0ecrneyeHne KIEeTKU: IpeBpalieHue
AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peaknuii KIeTodHoro Mmerabomuzma. DepMeHTHI, X
CTpOEHHE, CBOMCTBAa M MexaHu3M JercTBus. KopepmenTrl. OTinnunst pepMeHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.
Benku-aktuBaTOpEl M OENKH-WHTHOMTOPHL. 3aBHCUMOCTH CKOPOCTH (DEPMEHTATHBHBIX pPEAKUWil OT pa3IM4HbIX
(akTopoB.

HepBH‘IHLIfI CHUHTC3 OPraHUYCCKHUX BCHICCTB B KIICTKE. ®dorocuHTe3. AHOKCUTCHHBIA 1 OKCUI'CHHBIN (I)OTOCI/IHTG3 y
6aKTepHﬁ. CBCTOCO6I/IpaIOH_[I/I6 IMUTMCHTBI W MNUIMCHTBI PCAKIIMOHHOI'O ILICHTpA. Pons XJIOpOIJIAaCTOB B IIpoHecce



¢dorocunteza. CseroBast u TemMHOBas Qaszbl. Qoronsixanue, C3-, C4- u CAM-tunsl gorocuntesa. [IpomyKTuBHOCTH
¢dorocunTe3a. BimsHue pa3muuHbix (pakTOpoB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasne OpraHn3MOB-XEMOCHHTETHKOB: HHUTPHQUUUpYOLNIME OakTepuH, Kene300aKTepHH,
cepobakTepuu, BOIOPOAHbIE OaKTepHH. 3HAUCHUE XeMOCHHTE3A.

AmnaspoOHbie opraHu3Mbl. Bunsl Opokenus. [IpoAykTel OposkeHHS W UX HCIOIB30BAaHHE YEIOBEKOM. AHa’poOHBIC
MHUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOIOTUH B BO30yIuTenu Oose3Hei.

AdpoOHBIE OpraHM3Mbl. JTanbl 3HepreTuueckoro obmena. [loaroroBUTeNbHBIN 3Tan. [MKOMM3 — OECKHCIOpOIHOE
paclIeIIeHUe [III0KO3BL.

Buonoruueckoe okuclieHHe, MM KIETOYHOE JIbIXaHue. Poib MUTOXOHAPHI B Mporeccax OMOIOrnYeckoro OKUCICHUSI.
Huknunyeckue peaknuu. OkucinutenbHoe (ochopumpoBaHue. JHEPTUs MEMOPaHHOTO TpajueHTa MpoToHoB. CHHTE3
AT®: pabora nporoHHOH AT®-cuHTasbl. [IpenmyniecTBa a’poOHOrO MyTH OOMEHa BEIIECTB IEped aHa’POOHBIM.
O PEeKTUBHOCTD SHEPTETUYECKOr0 OOMEHA.

HemoHcTpanuu
Hoptpersr: k. [puctmm, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Qurensrapar, I[1. Mutyenn, I'. A. 3aBap3us.

Tabmuiel ¥ cxembl: «DoToCHHTE3», «DHEpreTUYecKuil oOMen», «buocuHTes Oenkay, «CTtpoeHue QepMeHTay,
«XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW  MHKpPOCKON, O0OpyZOBaHWE JJsi TPUTOTOBJIEHHWS TOCTOSIHHBIX W BPEMEHHBIX
MHKpPOIPENapaToB.

Jlaboparopnast pabota «/3ydeHue KaTaTuTHIECKONH aKTUBHOCTH (PEpMEHTOB (Ha MPUMEPEe aMHIIa3bl HITH KaTallasbl).

Jlaboparopuast pabota «/3ydyeHue (epMEHTATHBHOIO pacHICIUICHHUS IEPOKCHIa BOJIOPOJa B PACTHTENBHBIX U
YKUBOTHBIX KJIETKax.

Jlaboparopnas pabota «CpaBHEHHE MPOIECCOB (POTOCHHTE3a B XEMOCHHTE32).

JlabopaTopnas pabota «CpaBHEHHE MTPOIECCOB OPOKEHUS U JBIXAHUD.

Tema 7. HacnenctBerHas nHGOpMAINS U pean3aliys e€ B KIIETKE

Peaknuu matpuyHoro cunresa. IIpyHIMI KOMIJIEMEHTapHOCTH B pEaKLUUAX MATPUUYHOIO CHUHTe3a. Peanmsanums
HacJleNCTBeHHOW uHGopMmarmu. ['eHeTwmdeckuit Kom, ero cBoiictBa. TpaHckpurmus — MaTpuuHblii cuHTe3 PHK.
[IpuHIMIBI TPAHCKPUIILMK: KOMIUIEMEHTAPHOCTh, aHTHNAPAIUIEIBHOCT, aCUMMETPUYHOCTh. CO3peBaHHE MAaTPHUUHBIX
PHK B sykapuornueckoii knerke. Hekonupyromue PHK.

Tpancnsmmst u e€ »tambl. Yuactme TpaHcnopTHeiIx PHK B OmocwHTese Oenmka. YcmoBusi OwmocwHTE3a Oenka.
KomupoBanne amunokucnoT. Poie pubocom B GnocuHTe3€ Oerka.

CoBpeMeHHbIE TPEACTABIECHUSI O CTPOSCHUM TeHOB. OpraHusainusi TeHOMa y MPOKapHOT W 3YKapuoT. Perynsuus
AKTUBHOCTH TE€HOB y npokapuor. ['mmoresza onepona (P. XKako0b, XK. Mano). MonekynsapHble MEXaHU3MbI IKCIPECCHH
TeHOB Yy 3yKapuoT. Pomb XpoMaTHHA B perynsanuud paOOThl T€HOB. Perymsnus OOMEHHBIX TPOIIECCOB B KIIETKE.
Knerounsrit romeocras.

Bupycer — Hexiierounbsie (opMbl KH3HH W oOiuraTHele mapa3utbl. CTpPOEHWE MPOCTBIX W CIOXKHBIX BUPYCOB,
perpoBupycoB, Oakrtepuodaros. XKuznennwrii mmkn JHK-cogepxamux BupycoB, PHK-comepkamux BUpYyCOB,
OakTepuodaroB. OOpaTHas TPAaHCKPUIIIHS, peBEpTa3a, HHTErpasa.

Bupycubie 3a0oneBanust uenoBeka, >XMBOTHBIX, pacrenuid. CIIMI, COVID-19, counanbHble W MEOULIUHCKHE
poOIIEMBI.



Buonndopmaruka: wuHTErpamuMs © aHaiu3 OonblIMX MaccuBoB  («bigdata») CTPyKTYpHBIX OHOJIOTHYECKHX
nanHeix. Hanotexnonmornn B Ouonornu u meauuuHe. [Iporpammupyembie ¢yHkuuu OenxoB. CrocoObl TOCTaBKH
JIEKapCTB.

HemoHcTpanuu
[Toptpersi: H. K. Konsiios, JI. Y. iBaHOBCKUIA.
Tabmuue! 1 cxembl: «bruocnuTes Genkay, «I'eHernyeckuii Koy, «Bupyce», «bakTeprodarny.

[Ipaktudeckas padbora «Co3gaHnue MOJIEIN BUPYCa.

Tema 8. JKuzHeHHBIN UK KIETKH

Krnerounsiii muki, ero mepuoabl u perynsnus. Matepdaza m murto3. OcOOEHHOCTH MPOIECCOB, MPOTEKAIONIUX B
uHTepdaze. [lomroroBka KIeTKH K JeneHHto. [IpecHHTeTHUYecKHid (TTOCTMUTOTHYECKWH), CHHTETHYECKUH W
MOCTCHUHTETUYECKUH (TPEMUTOTUYECKUHN ) TTepUOJIbI HHTEP(a3bI.

Matpuunsiii cunte3 JHK — permukanus. [Ipuaummnet pervtukanun JJHK: koMmeMeHTapHOCTD, MOTYKOHCEPBATHBHBIM
CHHTE3, aHTHnapauienbHocTh. MexanusMm permmkamn JHK. Xpomocomsr. Ctpoenne xpomocoMm. Temomepsl u
TejIoMepaza. XPOMOCOMHBEIM Ha0Op KIETKM — KapuUOTWI. JIWTIJIOWIHBIA ¥ TaIUIOMAHBIA HAOOPBI XPOMOCOM.
I'omonornynsie XxpoMocoMsl. 110J10BbIE XPOMOCOMBI.

HC.HCHI/IC KIICTKH — MHTO3. CTaJII/II/I MHUTO3a M HNPOUCXOAAIINE B HHUX IIPOLECCCHI. Tumnel MuTO3a. KapI/IOKI/IHGS n
OUTOKHWHE3. buomornueckoe 3HaueHNE MHUTO34.

Perynsiust MUTOTHYECKOTO IUKIIA KIETKU. [IporpaMmMmupyeMast KjieToqHasi THOeIbh — aromnTo3.

Krnerounoe sapo, XpoMocombl, (YHKIMOHANBHAS TEHOMHKA. MexaHu3mbl mponudeparmy, auddepeHInpoBKH,
crapenus u rubenu kierok. «[{udposas kierka» — GnonHGOpMaTHIECKHE MOIENN (DYHKITMOHUPOBAHHUS KIIETKH.

JeMoHcTpanuu

Tabmump! 1 cxeMbl: «KU3HESHHBIA UK KIETKN», «MuT03», «CTpoeHne xpomocomy, «Permmmkarms JTHK».
Ob6opymoBaHue: CBETOBOW MUKPOCKOI, MEUKpOMpenapaTsl: «MHTO3 B KIETKaX KOPEIIKa JTyKay.

Jlaboparopnas pabota «/3ydeHne XpoMOCOM Ha TOTOBBIX MHKpOIIperapaTaxy.

Jlaboparopnas pabora «Habmogerne MiuTo3a B KIIeTKaX KOHUYMKA KOpPEIIKa JIyKa (Ha TOTOBBIX MHUKPOIIpEnaparax)y.
Tema 9. Ctpoenne u QyHKIIUN OPraHU3MOB

buonornueckoe pasHooOpasue oprann3MoB. OJHOKIETOUHBIE, KOJIOHHATBHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBIL.

OcoOeHHOCTH CTPOEHHS M KHU3HEACATEIBHOCTH OIHOKJIECTOYHBIX OpraHu3MoOB. bakrepuu, apxed, OTHOKJIECTOYHBIE
rpuObl, OMHOKJIETOYHBIE BOIOPOCIH, APYTHE NPOTUCTHL. KOJTOHMAaNbHBIE OPraHU3MBI.

B3anMocBs13b yacTell MHOIOKIIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OpraHoB. OpraHusM Kak eIuHOE LEJO0e.
I'omeocTas.

Txanu pactenuid. TUITBI pacTUTENbHBIX TKaHEH: 00pa3oBaTebHasl, TOKPOBHASL, TPOBOAALIASL, OCHOBHAS, MEXaHUYECKasl.
OcobenHoctu cTpoeHust, QyHKUMI U PACIOIOKEHNUS TKaHEel B OpraHax pacTeHHH.

TxkaHu >KUBOTHBIX M 4YeJIOBEKa. THIIBI JKUBOTHBIX TKaHEH: ONUTCINAaJIbHAA, COCAMHUTCIIbHAA, MBbIIICUHAsA, HCPBHAs.
OcobenHocTH CTpOCHU, (I)yHKI_II/Iﬁ " pacCIIOJIOXXCHU A TKaHel B OpraHax >XUBOTHBIX W YCJIOBCKA.

OpFaHBI. BereratuBHbIE U TCHCPATHUBHBIC OpraHbl paCTeHI/Iﬁ. OpI‘aHLI U CHUCTCMbI OpPraHOB JKMBOTHBIX H YCJIOBCKA.
¢)YHKLII/II/I OpraHoB U CUCTEM OpPIraHOB.



Ornopa Tena opranu3moB. Kapkac pactenuid. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX >KUBOTHBIX. HapyKHBIN U
BHYTpeHHUH ckeneT. CTpoeHUEe U TUIIBI COSTUHEHUS KOCTEH.

JIBrKeHHe OpraHu3MoB. J[BH)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOUIHOE, JKI'YTUKOBOE, pEeCHUYHOE. JIBIKeHUe
MHOTOKJIETOYHBIX PACTCHHIA: TPOMU3MBI M HACTUH. J[BHIKCHUE MHOTOKJICTOUHBIX JKUBOTHBIX W YEIOBEKAa: MBIIICUHAS
cucrema. Pepnexc. CkeneTHble MBIIIIIBI M UX paboTa.

IIutanue OpraHnu3MoB. HOFJIOHICHI/IG BOJbI, YIJTICKHMCJIOIO ra3da WM MUHCPAJIbHBIX BCIICCTB PACTCHUSAMMU. ITutanue
KHBOTHBIX. BH}/TpI/IHOJ'IOCTHOG U BHYTPHUKICTOYHOC IHIICBAPCHUC. IIuTanne MO3BOHOYHBIX KUBOTHBIX. OTI[CJ'II)I
MUIICBAPUTCIIBHOI'O TPAKTA. HI/IHICBapI/ITCJII)HI)IC KCIC3bI. HI/IH_[eBapI/ITeHBHaﬂ CHUCTEMa 4YCIIOBCKA.

Hpixanue opranm3moB. [[pixanue pacteHuid. [lpixanue >kxuBOTHBIX. Jn(dy3us ra3oB uepe3 MOBEPXHOCTh KIICTKH.
Koxnoe apixanue. JpixarenbHas MOBEpXHOCTD. JKabepHoe 1 IErouHoe IpixaHue. J[pixaHue M03BOHOYHBIX JKUBOTHBIX U
YenoBeKa. JBOIIOIMOHHOE YCIOKHEHNE CTPOCHUSI JIETKUX TTO3BOHOYHBIX KUBOTHBIX. JlbIXaTenpHasi CUCTEMa YeIOBeKa.
MexaHn3M BEHTHIISILIMY JIETKUX Y MTHUL ¥ MJCKOIUTAIONIMX. Perysius npixanus. /[pixatenbHbie 00bEMBI.

TpaHcriopT BelecTB y OpPraHW3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHUH. TpaHCIOPT BEIIECTB Yy JKUBOTHBIX.
KpoBenocnast cucrema u e€ opranbl. KpoBeHocHas cucTemMa IIO3BOHOYHBIX JKMBOTHBIX M uyenmoBeka. Cepaie,
KpOBEHOCHBIE COCYObl U KpoBb. Kpyrn kpoBooOpalleHrs. DBOMIOLMOHHBIE YCIOXKHEHHS CTPOEHHSI KpPOBEHOCHOMN
CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perymsus.

Brinenenne y opranmsmoB. Beinenenue y pacrenuid. Beimenenue y KuBOTHBIX. COKpaTHUTENbHBIE BaKyoin. OpraHsl
BBIJACIICHUA. q)I/IHBTpaIII/IH, CCKpeusa u O6paTHOC BCAaChIBAHUEC KaK MCXaHH3MBI paGOTBI OpraHoB BBIACIICHUA. CBs13b
IIOJIOCTH Te€JIa C KpOBeHOCHOfI u BBIHCHHTGHBHOﬁ CHUCTEMaMU. BBI)IC.HCHI/IC Y NO3BOHOYHBIX XMBOTHBIX W YCIOBCKA.
[Mouku. Ctpoenne u QyHKIMOHUpOBanue Hepora. OOpa3oBaHHE MOUYH Y YeIOBEKA.

3ammTa y OpraHu3MOB. 3alUTa y OJHOKIETOYHBIX OpraHn3MoB. CIIOpHI OaKTepwil W IMCTHI MPOCTEUITUX. 3alIuTa y
MHOTOKJIETOUHBIX pacTteHui. Kyrukymna. Cpencrsa macCHBHON M XUMHYCCKOM 3alTUTHL. DUTOHITHIBL.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MpOM3BOAHBIC. 3al[UTa OpraHu3Ma oT Oome3Hed. MMMmyHHAs
cuctemMa denmoBeka. KIIETOUHBI M TyMOPaJIbHBIA WMMYHHUTET. BpOKIEHHBIH W TPHOOPETEHHBIN CHEIM(PUICCKHIA
AMMyHUTET. Teopuss KJIOHanmbHO-celekTuBHOro wummynmrera (II Opmux, @. M. bepuer, C. Toneraga).
BocnanurensHbie 0TBETH OpraHu3MOB. Poib BpOXKAEHHOTO NMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUI.

PazppaxkuMocTh W perymsimust 'y OpPraHW3MOB. Pa3npakuMOCTh Yy  ONHOKIIETOYHBIX OpPTaHW3MOB. TaKCHCHI.
PaznpakxuMocTs U peryisinus y pacteHuil. PocToBble BeleCcTBa U UX 3HAUCHHUE.

HepBrast cucrema um pedieKkTopHas peryisanus y >KUBOTHBIX. HepBHas cucremMa M €€ OTAENBL. DBOMIOIHOHHOE
YCIIO’)KHEHUE CTPOCHHSI HEPBHON CHCTEMBI Y KHUBOTHBIX. OTIENBI TOJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduexc
u pedrekTopHas myra. besycinoBHEIE U yCIOBHBIE pepIIeKChI.

I'ymopanbHas perynsiuvs W 3HOOKPUHHAS CUCTEMa XMBOTHBIX M 4enoBeka. JKemesbl SHIOKPUHHOM CHUCTEMBI M HX
ropMoHsL. JleficTBre TOpPMOHOB. B3anMOCBSI3bp HEPBHOW M 3HIOKPUHHOW CHCTEM. | noragamo-rumnodu3zapHasi CHCTEMA.

HdemoHcTpanuu
[Toptper: W. I1. ITaBnos.

Ta6m/1m>1 n CXCEMBI: <(OI[HOKII€T0‘IHBIG BOOOPOCIINY, «MHOIOKJICTOUHEIC BOAOPOCIN», «BaKTCpI/II/I», «HpOCTGfIHIPIe)),
<<OpFaHLI IIBETKOBBIX paCTeHHﬁ», «CucreMsl OpraHoB IMO3BOHOYHBIX JKUBOTHBIX), <(BHYTpeHHee CTPOCHHC
HaCCKOMBIX», «TkaHn paCTeHHﬁ», ((KOpHeBBIe CUCTEMBI», ((CTpOGHI/IG CTGGJ’I?I)), «CTpO@HI/Ie JINCTOBOM IIITAaCTUHKH,
«Tkann KHUBOTHBIX», «Cxkener YCIOBCKa», <<HI/IH.IeBapI/ITeJ'ILHa$I CcucTeMa», «KpOBeHOCHaSI cucreMar, <<I[BIXaTCJ'IBHa$I
cucremMay, «HepBHafI cucreMay, «Koxca», «Mpll1euHas cucremMay, «BLI,Z[QJ'IHT@J'ILH&H CcucreMa», <(9HILOKpI/IHHaH
cucremay, «CTpOeHI/IC MBbIIIIBI», «I/IMMYHI/ITCT», <(KI/II_HC‘IHOHOJ'IOCTHLI€», «Cxema nuraHus paCTeHHfI», «KpOBGHOCHBIC
CUCTEMbI ITO3BOHOYHBIX KMBOTHBIX), ((CTpOGHI/Ie TUAPBD), <<CTpO€HI/IC [J1aHapuun», «BHyTpeHHee CTpOCHHUC NOKIACBOI'O
YCpBI», <<H6pBHa$I CUCTEMA pBI6)), «HepBHaH CHUCTCMaA JIATYHIKW», <<HepBHa$I CHUCTEMa MPCECMbIKAOIIUXCA», «HepBHaH
CUCTEMA IITUID, «HepBHaﬂ CHUCTEMA MJICKOIIM TAXOIIH X)), <<HepBHa$[ CUCTEMA 4YCIOBCKaA», ((PG(I)J'IGKC».



O6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpOIpenapaTsl OAHOKIETOYHBIX OpPraHM3MOB, MHUKpPONpENapaTsl TKaHEH,
PaKOBHUHBI MOJUTIOCKOB, KOJIJICKIIMHM HACEKOMBIX, MTJIOKOXHX, >KUBBIE HK3EMIUISPhl KOMHATHBIX PacTeHHi, repOapuu
pacTeHHid pa3HBIX OT/AENOB, BJIAXKHBIC MpENnaparbl XKUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJIEKIMH OECIO3BOHOYHBIX
KHUBOTHBIX, CKEJIET YeloBeKa, O0OpyAOBaHHE AJsl NEMOHCTPAlMM MOYBEHHOTO M BO3AYIIHOTO THTaHHs pPacTeHUH,
paciieruieHusl Kpaxmaia W OelmKoB Mo JeiicTBueM (epMeHTOB, 00OpyJOBaHUE IJisi JEMOHCTPALMH OIBITOB IO
WM3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTeNbHBIX JABMKEHHUH, MOJEIH TOJIOBHOTO MO3Ta Pa3InYHbIX
KUBOTHBIX.

JlabopaTtopHas paboTa «/3yueHue TkaHeH pacTeHHIT.
JlabopaTopHas pabota «l3yueHue TKaHEei JKUBOTHBIXY.

JlabopaTopHas pabota «l/3yueHure opraHoB IIBETKOBOI'O PACTEHHSI.

Tema 10. Pa3mMHOX€eHHE U Pa3BUTHE OPraHU3MOB

@®opMbI pa3sMHOXKEHUSI OpraHU3MOB: Oecrosioe (BKIIIOYasi BEreTaTHBHOE) M MOJI0BOE. Bupl Oecrionoro pasMHOXKEHHS:
MOYKOBaHWE, CIOPYISIHS, (parMeHTalnsl, KITIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lomoBeie kimerku, wim ramersl. Meiio3. Cragun meiio3a. [loBenenne xpomocoM B Meiioze.
Kpoccunrosep. buonmornueckuit cmbici Melo03a U MOJIOBOrO Ipoliecca. Meilo3 U ero MecTto B KHU3HEHHOM IIUKIIE
OpPTaHHU3MOB.

[Ipem3aponsimieBoe pasButHe. ['amerorene3 y XWUBOTHBIX. [lomoBwie >keme3pl. OOpa3oBaHHE W PAa3BUTHE ITOJOBBIX
kireTok. CriepmaTtoreHes u oorere3. CTpoeHHE TTOJIOBBIX KIIETOK.

OmnogoTBOpeHNEe W IMOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. CITOCOOBI OIIOMOTBOPEHUS: HApYyXKHOE, BHYTpPEHHEE.
ITapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). IMOPHOIOrUs — HayKa O Pa3BUTHH OpraHu3MoB. Mopgorenes —
OJlHa W3 TJaBHBIX mpoOieM sMOpuonorud. Koniemnus Mopdorenos u Moxenu mopdorenesa. Craaun sMOpHOreHesa
JKUBOTHBIX (Ha TpuMepe Jsrymku). JpoOmenue. Tumsl apobienus. JleTepMHUHUPOBAHHOE W HEACPMHUHHUPOBAHHOE
npobnenne. bnacryma, tumer  Omactyn.  OcoOeHHOCTH — IpOOJeHHWS MIIEKONUTAIOMMX. 3apOABIINIEBBIE  JIHCTKH
(racTpynsamus). 3akinagka OpraHOB M TKAHEW W3 3apOJBIIIEBBIX JTUCTKOB. B3anmMHOe BIUSHIE YacTell pa3BHBAIOIIET OCS
3apomsimia (3MOpHOHANBbHAS WHAYKIHWSA). 3aKiagka IUIaHa CTPOEHHUS JKHBOTHOTO KaK pe3yibTaT HepapXHUIecKUX
B3aMMOJICHCTBUH TeHOB. BrusHIe Ha S MOpHOHAIEHOE Pa3BUTHE PA3THIHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbL.

Poct m pasButie >XWMBOTHBIX. I[locTamMOpmoHaNBHBINH mepuon. IlpsmMoe W HempsMmoe pas3BuThe. PasButne ¢
MeTamMop(o30M y OEecIO3BOHOYHBIX W TO3BOHOYHBIX JXKMBOTHBIX. bHOiOrmueckoe 3Ha4YeHHE MPSIMOTO W HEMPSMOTO
Pa3BUTHA, WX PACIPOCTpaHEHHE B mpupoae. THIbI pocTa >KMBOTHBIX. MAKTOPHI PETYNSAIUN POCTA JKUBOTHBIX H
yenmoBeka. CTagud MOCTAIMOPHOHATHFHOTO PAa3BUTHS y JKMBOTHBIX M dUeloBeKka. llepnomsl OHTOTeHe3a dYernoBeKa.
CrapeHre 1 cMepTh KaK OMOIOTHYECKHE TIPOIIECCHI.

PasmuOXenue u passutue pacteHuid. ['amerodut u copodur. Meiio3 B )KU3HEHHOM IMKIe pacTeHuit. OOpa3oBaHme
cnop B mporecce Mero3a. I'ameroreHe3 y pactenuil. OMIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHH3MOB.
JIBoitHOE OMJI0OTBOPEHUE Y IBETKOBBIX pacTeHnid. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHHU3MBI PETYIISIIMN OHTOT€HE3a y PACTEHUH U KUBOTHBIX.
Hemonctpanuu
optpersr: C. I'. HaBammn, X. Illneman.

Ta6m/1m>1 H cxeMmbl: «BereratuBHOE Pa3MHOXCHHUCY, «Tuner  Oecmonoro Pa3MHOXKCHU, «Pa3mHOXeHUE
XJIaMHUJJOMOHAIbD», «Pa3mMHOXEHHE OBIJICHBI», «Pa3MHOXKEHHE TUAPBD), (<M6ﬁ03)>, «XpOMOCOMI:I», «FaMeToreHes»,
<<CTpOCHI/Ie HﬁHeKﬂCTKH u crnepmMaro3onziar, «OCHOBHEIC CTaauu OHTOI'CHE3a», <(Hp$IMOC U HCIIPAMOC Pa3BUTHCY,
«Pa3ButTHe MaiicKoro JKyKa», «Pa3Butue capaH4un», «Pa3Butne JIATYUIKW, <(ILB01>1HO€ OIIJIOAOTBOPCHUC Yy IBETKOBBIX



paCTeHHﬁ)), «CTpOGHI/IG CEMSAH OJHOAOJIBHBIX W JABYAOJBbHBIX paCTeHHﬁ)), «Ku3HeHHEBIN UK MOpCKOI71 KamycCThbI»,
«Ku3HeHHbIH UK MXa», «Ku3HeHHEIH [UKJI TIalTIOPOTHUKA», «Ku3HeHHEBIN TUKJI COCHBI».

OO0opymoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPEAPaThl SIMIIEKICTOK W CIePMaTO30MI0B, Mojelb «LIukin pa3BuTHs
JIATYIIKHD,

JlabopaTopHas pabota «l3ydeHue CTpOeHHMs MOJIOBBIX KJIETOK Ha FOTOBBIX MUKPOIIpEapaTax.
[IpakTudeckas pabora «BBIsBICHHE IPU3HAKOB CXOJCTBA 3apOJIbIIICH TO3BOHOUHBIX KHUBOTHBIXY.

JlabopaTtopHas paboTta «CTpoeHHEe OpraHOB Pa3MHOXKCHHSI BBICIIIUX PACTCHUIY.

Tema 11. I'eneTnka — HayKa O HACIEICTBEHHOCTH M N3MEHYMBOCTH OPTaHU3MOB

Ucropust craHoBieHHsI W pa3BUTHS TeHETHMKH Kak Hayku. Paborer I'. Mennens, I'. ne @puza, T. Moprana. Poib
OTEYECTBEHHBIX yu€HbIX B pa3Butuu reHeruku. Padorer H. K. Konbiioa, H. WM. BaBunosa, A. H. Benosepckoro, I'.
J. Kapniedenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TCHETHUYECKHUE TOHSTHS W CHUMBOJBI. | OMOJOTMYHBICE XPOMOCOMBI, QJUICIbHBIC TEHBI, aJbTEPHATUBHBIC
MIPU3HAKY, JOMHUHAHTHBIM W PEIECCUBHBINA MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAs JMHUS, THOPHUIBI, TEHOTHIIL,
(denorun. OCHOBHBIE METO/IbI T€HETUKH: THOPHI0JIOTHICCKHUM, IIUTOIOTMYSCKHUM, MOJICKYJIIPHO-T€HETUYECKH .

HemoncTpanun

[Toptpersi: I'. Mennens, I'. me ®puz, T.Mopran, H. K. KomsoB, H. UW. Basumo, A. H. benmozepckuit, I
N. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmump! 1 cxeMbl: «MeToabl TEHETHKI, «CXEeMBI CKPEITMBAHUS.

JlabopaTopHas padota «J[po3oduina kak 00bEKT I'€HETHISCKUX UCCICIOBAHHUI.

Tema 12. 3aKkOHOMEPHOCTH HACIEICTBEHHOCTH

MonorubpumHoe ckpemuBanue. [lepBerit 3akoH MeHnens — 3aKOH €IWHOOOpa3us THOPHIIOB IIEPBOTO ITOKOJICHHS.
IIpaBuno momuHupoBaHusl. BTopod 3akoH MeHpaens — 3aKOH pacHielieHds Mpu3HakoB. l{uTorornueckue OCHOBBI
MOHOTHOPHTHOTO CKPENUBaHUs. | HTI0TE3a YNCTOTHI TaMeT.

Ananmsupyroiee ckpemuBanne. [[poMexyTouHbIi XapakTep HaclenoBaHus. Paciierienrne nNpru3HakoB Py HEMTOTHOM
JOMUHHUPOBAHUH.

JurnOpugHoe ckpemuBaHue. Tpermii 3akoH MeHIenss — 3aKOH HE3aBHUCHMOIO HACIEJOBAHHS TPU3HAKOB.
[{uTonornyecknue OCHOBBI IUTHOPUIHOIO CKPEIINBAHHA.

CuerutenHoe HacnemnoBaHue mpusHakoB. Pab®otrer T. Moprana. CuersieHHOe HacleOBaHHWE T€HOB, HapyIIeHHE
CLICIUICHUS] M&KIy TeHaMH. XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH.

I'eneruka noma. XpOMOCOMHBIN MEXaHU3M OIpeNeIeHUs Mojila. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBL. ["'OMOraMerHslil 1
rereporaMeTHbIi 1moji. ['eHeTHMuUecKkas CTPYKTypa HOJIOBBIX XpoMmocoM. HacnenoBaHue NMpU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

lenotun kak menmoctHas cucrema. llmefiorporusi — MHOXECTBEHHOE JeiCTBHE TeHa. MHOMKECTBEHHBIH aJUIeHu3M.
B3aumonelictBue HeasuenbHbIX reHoB. KoMmiementapaocTs. Onucras. [lonumepust.

I'enermueckuit KOHTPOJIb pPAa3BUTUMA paCTeHHf/'I, JKMBOTHBIX M YCJIOBCKA, a TaKXKeE (I)I/ISI/IOJ'IOFI/I‘IGCKI/IX po1eccos,
INOBCACHUA W KOIHUTHUBHBIX (byHKLIPIfI. I'eHernueckue MeXaHU3MEI CI/IM6I/IOF€H€3a, MECXaHHU3MbI BBaI/IMOZ[ef/iCTBI/ISI
«XO035MH — HapasuT U «XO34HUH — MI/IKpO6I/IOM». I'eHernueckue acIeKThbI KOHTPOJIA U HU3MCHCHUS HaCHGHCTBCHHOﬁ
I/IH(l)OpMaI_II/II/I B ITOKOJICHUAX KJICTOK U OPraHU3MOB.

JemoHcTpanuu



IToptpersi: I'. Mennens, T. Mopras.

Tabmuupt u cxemsl: «[lepBelii u BTOpoi 3akoHbl Menaens», «Tperuit 3akoH MeHaensa», «AHAIM3UPYIOIIEE
cKpemmBaHue», «Henonnoe nomuHupoBaHue», «CleEMICHHOE HAclelOBaHUE MPHU3HAKOB y APo30Quibl», «I eHeTHka
nona», «Kapuorun uenoBekay, «Kapuotum apozodunsr», «Kapuotunm nTuien»y, «MHOXKECTBEHHBIA aJICIH3MY,
«B3anmopeicTBrE T€HOBY.

OO0opynoBanue: MOACTb JUISl IEMOHCTPAIIMKA 3aKOHOB €IMHOOOpa3us TMOpPUIOB NEPBOTO MOKOJCHUS M PaclICIUICHUS
MIPU3HAKOB, MOJETH JJIA JEMOHCTPAIUU 3aKOHA HE3aBUCHMOTO HACIICAOBAHUS MPU3HAKOB, MOJEIH IS JEMOHCTpAIlUU
CIICTIJICHHOT'0 HAaCJICIOBAaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapart: «Jpozoduiar.

[paktuueckas pabora «M3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO CKPEIMBAHUS Y JPO30(MUIIBD».

[paktryeckas padora «/3yueHne pe3yabTaToB JUTHOPHIHOTO CKPEIIUBAHUS Y APO30(PHIIBD).

Tema 13. 3aKkOHOMEPHOCTH U3MEHUYHUBOCTH

BzaumoeiictBie reHotuna u cpeipl npu GopmupoBaHuu ¢eHoruna. M3meHunBocTh NpH3HAKOB. KadecTBeHHBIE U
KOJIMYECTBEHHbIE IPU3HAKU. BUabl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MoaudurkanuonHas W3MEHYHBOCTh. Poib cpembl B (QOpMUPOBaHMM MOMUGUKAIIMOHHOW W3MeHYMBOCTH. Hopma
peakiuu TNpu3Haka. BapuannoHHBIH psj u BapuarmonHas kpusas (B. Moranncen). CpoiicrBa Momu(HMKalMOHHOM
HA3MEHYHUBOCTH.

I'enorunuueckas n3mMeHYUBOCTE. CBOIMCTBA T€HOTHIINYECKONH M3MEHYMBOCTH. BUIBI T€HOTHIIMYECKON H3MEHYMBOCTH:
KOMOMHATHBHASI, MyTaIlIOHHASL.

KoMmOnHaTtuBHasT W3MEHYMBOCTH. MeEHO3 W TIONOBOW TIPOIECC — OCHOBA KOMOWHATHUBHOW W3MEHYHBOCTH. PoIb
KOMOWHATHBHOM N3MEHYHBOCTH B CO3JJaHUH T€HETUIECKOT0 pa3sHOOOpa3wsl B Mpeenax OJHOrO BUIA.

MyTannoHHass W3MEHYUBOCTh. BUABI MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CITIOHTaHHBIE ¥ WHIyIIHPOBAHHBIC
MyTanuu. SlnepHble u mMUTOoIUIa3Marndeckue MyTauin. CoMaTH4YecKre U MOJOBbIe MyTaluy. [[pudarHbI BOSHUKH OBEHUS
MyTanuid. MyTareHpl W WX BIMSHAE Ha OpPTraHW3MBl. 3aKOHOMEPHOCTH MYTallMOHHOTO TIIpoliecca. 3aKoH
TOMOJIOTHYECKUX PSAIOB B HaciheacTBeHHoW wu3MeHunBocTH (H.W. BaBmioB). Baesmepras HW3MEHYHWBOCTh W
HaCJIEeCTBEHHOCTb.

OnureHeTHKa U 3MUICHOMUKA, POJIb SIMUTCHETHUECKUX (DaKTOPOB B HACIEJOBAHUM U M3MEHUYHMBOCTH (PEHOTHIIMYECKHX
MIPU3HAKOB Y OPIaHNU3MOB.

HemoHcTpanuu
[optperst: I'. ne @pus, B. Horauncen, H. 1. BaBunos.

Tabmumet u cxembl: «Bunsl m13MeHUNBOCTHY, «MonnduKamoHHast N3MEHUYNBOCTEY, «KoMOMHATHBHAS H3MEHYHBOCTHY,
«Meiio3», «OmnogoTBopeHue», «I eHeTndeckre 3a001eBaHms YeIOBeKay, « BHIIbI MyTamniiy.

Ob6opynoBaHue: )KuBble U repOapHble HK3EMIUIIPl KOMHATHBIX pacTeHHWH, pUCYHKH ((ororpaduu) XHUBOTHBIX C
Pa3IUYHBIMH BUIAMH U3MEHYHBOCTH.

JlaboparopHast  pabota «MccnenoBaHue 3aKOHOMEpPHOCTeH  MoauduKaumoHHOW — u3MeHuuBocTH. llocTpoenue
BapHAaIlMOHHOTO Psiia U BApUALIIOHHON KPHBOI.

[IpakTudeckas padora «MyTtanuu y Apo30duis! (Ha TOTOBBEIX MUKpOIIperapaTax)».
Tema 14. I'enernka uenoBeka

KapI/IOTI/IH YCJIOBCKA. Me)KI[YHapO,Z[HaH nporpaMma HCCII€AOBaHMA I'€HOMa 4YCJIOBCKA. MGTO,I[LI HU3Yy4YCHUA T'CHCTUKU
YCJIIOBCKA: FeHCaHOFH‘lCCKHﬁ, 6JIPI3H€HOBBIﬁ, I_II/ITOFGHCTI/ILICCKI/II\/'I, HOHy.]'IHLII/IOHHO-CTaTHCTH‘leCKHﬁ, MOJICKYJIAPHO-



TCHETUYCCKUIM. COBpCMeHHOC OpeACJICHNUE T'CHOTHUIIA: IMMOJHOICHOMHOC CCKBCHUPOBAHUC, I'CHOTHUIIMPOBAHUC, B TOM
YHCJIC C IIOMOIIBIO HHP-aHaJ’II/Ba. HaCJ'ICI[CTBCHHI)Ie 3a0o0/eBanus 4eaoBeka. | eHHBIE U XPOMOCOMHBIC Oome3uu
YCJIOBCKA. bonesnu ¢ HaCHCﬂCTBCHHOﬁ npeapaciioIoKCHHOCTBIO. 3HaucHHUE Me[[HHHHCKOﬁ TCHCTUKH B
npeaoTBpallicCHUU MU JICUHCHHUU TICHCTUYCCKUX 3a0071€BaHUI YETOBEKA. MCI[I/IKO-I‘CHCTI/I‘{CCKOC KOHCYJIbTUPOBAHUC.
CtBOJIOBBIC KIIETKU. IIOHATHE «TEHETHYECKOr o rpys3a». ODTUYECKUE acIeKThl I/ICCJ'ICI[OBaHI/Iﬁ B o0nacTtu PCAAKTUPOBAHUA
T'€HOMA 1 CTBOJIOBBIX KJICTOK.

'enernyeckne QaxTophl MOBHIICHHON YyBCTBUTEIBHOCTH YEIOBEKa K (U3NYECKOMY U XMMUYECKOMY 3arps3HEHHUIO
OKpYyXkarolei cpeapl. ['eHeTnueckast IpeapacoNnokXEeHHOCTb YEIOBEKa K ATOIOTUSM.

HemoHcTpanuu

Tabmuier 1 cxembl: «Kapuorun uenoBekay, «MeToJbl W3YYEeHHUS] TEHETHKH 4eioBekay, «['eHeTuueckue 3a00ieBaHus
YeJIOBEKaY.

[TpaxTuueckas pabora «CocTaBiaeHHE U aHATIH3 POIOCIOBHOMN.

Tema 15. Cenexkuust opraHU3MOB

JloMecTukaruss W CeNeKnus. 3apoKJACHHWE CeleKnuu W jAoMecTukammu. Yuenume H. U. BaBmmoBa o Ilentpax
MIPOMCXOXKIEHHUSI U MHOrooOpasus KyJbTYPHBIX pAacTeHHH. Poib cemekimym B CO3MaHWU COPTOB PACTEHHH U TOPOJ
*&UBOTHBIX. CopT, mopoaa, mramMM. 3aKOH TOMOJIOTHYECKHUX PAIOB B HaciencTBeHHoW m3MenunBoctd H. U. BaBuioga,
€ro 3Ha4eHUE /I CENEeKIIMOHHON padoThI.

MeTtonbl CeNeKIMOHHON paboThl. MICKYCCTBEHHBIM OTOOP: MACCOBBIM M WHIWBHUIYAJbHBINA. DTanbl KOMOMHAITMOHHON
cenekiuu. VcnpITanne TPOu3BOIUTENCH 110 TOTOMCTBY. OTOOp MO TEHOTHITY € TTOMOIIBIO OIEHKH (PEHOTHIIA TTOTOMCTBA
1 0TOOp 110 TEHOTHITY ¢ TToMoIpio aHamm3a JJHK.

HckycCcTBEHHBIM MyTareHe3 Kak METOJ| CCIEKIMOHHOH paboThl. PamuanuoHHBIE M XUMHYSCKMH MyTareHe3d Kak
WCTOYHUK MYTallMil y KyJIbTypHBIX (OpM OpraHu3MoB. Mcronb3oBaHHWE TEHOMHOTO PEJaKTHPOBAHUS W METOJIOB
pexkomOmHaHTHBIX JIHK U181 TTOITydIeHHs] HICXOMHOTO MaTepHaia sl CETICKITHH.

[lomydenne nomummonaoB. BHyTprBHIOBas ruOpuansanusa. bIm3kopoICTBEHHOE CKpelIMBaHWE, MM WHOPHIWHT.
Hepoacreennoe ckpemmBanue, wim ayropuauHr. ['ereposnc n ero mpuduHbl. Vconp3oBaHne reTepo3nca B CENEKIINH.
Otnanénnas ruOpumusanus. [Ipeogonenne Oecrionnss MEKXBHIOBBIX THOPHUIOB. J[OCTHIKEHUS CEIEKIIMH PAacTCHUN U
JKUBOTHBIX. «3eIIEHAs PEBOIOITHD).

CoxpaHeHre U U3yUEHHE TeHETHYECKUX PECYPCOB KYIBTYPHBIX PACTEHUH M MX JUKHUX POAWYEN IS CO3JMaHUS HOBBIX
COPTOB W THUOPHUIOB CEIbCKOXO3IUCTBEHHBIX KyJIbTYp. M3ydueHue, coxpaHeHHE M YIpaBIIEHHE T€HETHYECKUMH
pecypcaMu CeTbCKOXO3SHCTBEHHBIX M IPOMBICIOBBIX XHBOTHBIX B IEISIX YIYUIIEHHUS CYIIECTBYIONIUX W CO3IAHHUS
HOBBIX TIOpOJ, JHHHUHA M KPOCCOB, B TOM YHCIE C NMPUMEHEHHEM COBPEMEHHBIX METO/IOB HAyYHBIX HCCIICIOBaHUH,
TIEPEOBHIX UeH U MEPCIEKTUBHBIX TEXHOIOTHH.

HdemoHcTpanuu

[Toptpersi: H. U. BaBunos, 1. B. Muuypun, I'. J. Kapneuenko, II. II. Jlykeanenko, b. JI. Acraypos, H. Bopnoyr, .
K. Benses.

Ta6m/1m>1 1 CXCMBI: <(L[eHTpI>I MPOUCXOKACHUA N MHOFOO6paSI/IH KYJIbTYPHBIX paCTeHHfI», «3aKOH TOMOJIOTHYECKHUX
pAa0B B HaCJ'Ie,Z[CTBeHHOfI HU3MCHYNBOCTHU», «Mer OIbl CCIICKIINN, «OTI[aJ'IéHHaH FI/I6pI/I,Z[I/133,LII/I$I», «MyTareHes».

Jlabopartopnas padota «/3yueHne copToB KyJIbTYPHBIX PACTEHHH U MTOPOJ JOMAIIHUX >KUBOTHBIX).
JlaboparopHas padora «/3yueHrne METOZOB CENEKINH PACTEHUI.

[IpakTuueckas padora «I[IpuBrBKa pacTeHUil».



Okckypeust «OCHOBHBIE METOABI U JIOCTUXKCHUS CEJEKIUW PACTCHUH W JKUBOTHBIX (HA CEICKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO0 (hepMY, COPTOUCIIBITATEIBHBIN YU4aCTOK, B TCIIMYHOE X03SHCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WU
Hay4HOT'O IIEHTPa)».

Tema 16. BuorexHom0rus U CUHTETUYECKast OMOJIOrUs

OOBeKTHI, WCMONb3yeMble B OWOTEXHOJOTMM, — KIETOYHbIE W TKaHEBbIE KYIbTYPbl, MHKPOOPTaHHM3MBI, HX
XapakrepucTuka. TpaguiuuoHHas OHOTEXHOIOT S : XJIeOomedeHne, MOMyIeHHUE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOCIIHUE.
Muxkpobuonorndeckuii cuate3. OObEKTHl MUKPOOHOIOTHUECKHX TexHojorui. [Ipon3BoacTBo Oenka, aMHHOKUCIIOT H
BUTaMHHOB.

CO3II3HI/IG TEXHOJIOTUI H HWHCTPYMCHTOB MCICHAIIPABJICHHOI'0O HU3MCHCHUSA W KOHCTPYUPOBAHHUA T'€CHOMOB C IECIIbIO
MOJIY4YC€HHU OPraHM3MOB U UX KOMIIOHCHTOB, COACPKAIIUX HE BCTPCUAIOIINECA B IPHUPOIC OMOCHHTETHYECKHE IyTH.

Kierounast urxeHepusi. MeTonbl KyJNbTyphl KJICTOK M TKaHEH pacTeHUH W KUBOTHBIX. KpnoOanku. ComaThueckas
rUOpUAM3AlMg W COMAaTHUYECKH sMOpuoreHes. lcronb3oBaHWe TallIOWJI0B B CeleKIuM pacTeHuid. [lomyueHue
MOHOKJTOHAJIbHBIX aHTHTE]. Hcnonw3oBanue MOHOKJIOHAJIbHBIX H MOJTMKIIOHATTBHBIX aHTHTEN B
MeauinHe. VICKyCCTBEHHOE OIUIOJIOTBOpPEHUE. PEKOHCTPYKIIMS SIMIIEKICTOK M KJIOHHPOBAHHE >KHUBOTHBIX. MeTon
TPaHCIUIAHTAIINK sI7Iep KJIETOK. TEeXHOIIOTUH O03A0POBJICHUS, KYJIBTHBHPOBAHHUS W MHKPOKIOHAJIHLHOTO Pa3MHOKCHHS
CEeNBCKOX 03IMCTBEHHBIX KYIBTYP.

XpomMocomMHasi W TeHHass WHXeHepud. VICKycCTBEeHHBII CHHTE3 TeHa M KOHCTPYMPOBAHHE PEKOMOWHAHTHBIX
JHK. Co3nanne TpaHCTE€HHBIX OpraHu3MOB. JlOCTIIKEHHS W TEpPCHEKTHBBI XPOMOCOMHOM WM T€HHOM WHXXEHEPHH.
JKONOTMYECKHE U ITUYECKHE MPOOIeMbl TeHHOW WHKSHEPHU.

Menumuackue OmorexHonoruu. IloctreHomuas 1mdpoBas memuiuHa. [IP-muarsoctuka. MeTabonOMHEIN aHAN3,
TeHOIIEHTPUYECKN aHajIn3 MPOTeoMa YelIOBeKa ISl OIEHKH COCTOSHHS €ro 370pOBbsA. VICIomb30BaHME CTBOJIOBBIX
knerok. TaprerHast Tepamusi paka. 3D-OnowHKeHepHs Uit pa3paboTKH (QyHIAMEHTAIBHBIX OCHOB MEIMIIMHCKHX
TEXHOJIOTUH, CO3JIaHMsI KOMIUICKCHBIX TKaHEW COUETaHHWEM TEXHOJIIOTHH TpEXMepHOro OMONMpPHHTHHTA U ckaddonauHra
JUTA pELIeHHs 3a/1a4 TePCOHANTN3HPOBAHHON MEAUIINHEIL.

Co3manre BEKTOPHBIX BaKIWH C IEIbI0 OOecledeHrns KOMOWHUPOBAHHOM 3aImuThl OT Bo3Oyaureneit OPBU,
YCTAHOBJICHUE MOJEKYISPHBIX MexXaHu3MOB (yHknuonupoanus PHK-comepkampx BHPYCOB, BBI3BIBAIOIIHX 0C0O00
OTAcCHbIEC 3200JICBAHUS YENIOBEKA M KHBOTHBIX.

JeMoHcTpanuu

Ta6nmu,1 " cxembl: «lIcmonp3oBaHme MHKPOOPTaHN3MOB B ITPOMBIIIJIEHHOM IIPOMU3BOACTBE), «Kierounas HWHXCHEPU,
«["enHas HWHXXCHEPUD.

JlaGopartopHas pabota «/3ydeHne 00beKTOB OHOTEXHOIOTHI.
[MpakTryeckas padora «IlorydeHne MOITOUHOKUCIIBIX TIPOTYKTOBY.

Okckypeust «brorexHomorust — BaKHEHIIAas MPOW3BOIAMTENbHAS CHJIA COBPEMEHHOCTH (Ha OHOTEXHOJOTMYECKOe
TIPOM3BOJICTBO)Y.

11 KJIACC
Tema 1. 3apoxkaeHne 1 pa3BUTHE IBOJTIONMOHHBIX MIPEJCTaBJICHU B OMOJIOTHH

OpomonnonHas Teopus Y. [lapeuna. Ilpennocbulkn BO3HMKHOBEHMS AapBUHU3MA. JKU3HB M HaydHas JEATENbHOCTH
Y. JlapBuHa.

I[BI/DKYH.[I/IC CHJIBI 3BOJJIIOIMHM BHIOOB IIO0 . I[apBI/IHy (BBICOKaSI HUHTCHCUBHOCTb PA3MHOXCHHA OPraHu3MOB,
HacCJICACTBCHHAs N3BMCHYNBOCTD, 6opb6a 3a CyHICCTBOBAHHC, €CTECTBCHHEIN U HCKYCCTBGHHLIfI OT60p).



Odopmrnenne cuHTeTndeckod Teopuu HsBomounn (CT3). HelrpansHas Teopust 5Bomonun. CoBpeMeHHast
SBOJIOIIMOHHASI OMOJIOTHs. 3HAUYEHHE IBONIIOIMOHHON TeOpruu B JOPMUPOBAHHUN €CTECTBEHHO-HAYYHON KapPTUHBI MUPA.

HemoHcTpanuu

optpersi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. lapsun, C. C. UerBepukos, U.
. lImaneraysen, Jx. Xonnetin, [. K. benses.

Tabmuupr u cxembl: «Cucrema >xuBod npuponsl (o K. Jlunnero)», «JlectHuna sxuBbix cymectB (mo Jlamapky)»,
«MexaHu3M (GOpPMUPOBaHHS MPHUCIOCOONEHUN y pacTeHuid W >KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyta
nyremectBus Y. Jlapsuna», «Haxoaku Y. lapBuna», «®opmbl 60phOBI 3a cymecTBoBaHue», «[lopoabl romyOei»,
«MHoroo0pa3zue KyJabTypHBIX (OpM KamycTbl», «[lopoabl JOMaITHUX KUBOTHBIX», «CxeMa oOpa3oBaHMsI HOBBIX BHJIOB
(mo Y. JlapBuHy)», «CxeMa COOTHOIIEHHUS HABWKYIIUX CHJI 3BOJIONUN», «OCHOBHBIE MONOKEHHUS CHHTETHYECKOMH
TEOPHUH IBOIIOIIHI.

Tema 2. MukpoaBomonus U €€ pe3yabTaTsl

[Tomynsitusa kKak sieMeHTapHas enuHuia 3Boonun. CoBpeMEeHHBIE METOMIBI OIEHKH TeHETHYECKOTro pa3sHooOpasus u
CTPYKTYpBI Tomyisiuid. M3meHeHne TeHO(OHAA TOMYISIIMM KaK 3JIEMEHTAPHOE DJBOJIONHMOHHOE SBJICHHE. 3aKOH
reaerngeckoro paBHoBecus k. Xapmu, B. BaiinGepra.

OneMenTapHble (akTOphl (ABMKYIIUE CHIIBI) 3BOIIOIMU. MyTaloHHbIA mporecc. KoMOMHATHBHAS H3MEHYHBOCTD.
Hlpelip reHOB — ciyyaliHble HEHANPaBJICHHBIE M3MEHEHHUS YacTOT ajuieiedl B momyisanusax. ekt
ocHoBaTess. DPdekT OyTHUIOYHOro Topibiiika. CHMKEHHE TeHEeTHYECKOro pPa3sHooOpasus: NPUYHUHBI U CIICIACTBHSL.
[IposiBnenne 3ddekra napeiida reHoB B OONMBIIMX M MajbIX HONYIAIUAX. Murpanuu. M305sa0us  TOmyIsSIui:
reorpadudeckas (IpocTpaHCTBEHHAs ), OMomorndeckas (pernpomIyKTHBHAS).

EctecTtBenHblii 0TOOp — HampaBisoluid (akTop 3Bomonud. DOpMBI  €CTECTBEHHOrO OTOOpa: ABMIKYILHUH,
CTaOMITH3UPYIONIHH, pa3phIBatonIuil (Mu3pynTuBHEIA). [looBO 0TOOpP. BO3HWKHOBEHWE W SBONIOIUS COIHAIEHOTO
MTOBEIEHUS )KUBOTHBIX.

[MprcnocobIeHHOCTs OPraHU3MOB KaK Pe3yJbTaT MUKPOIBOIOIUH. BO3HUKHOBEHNE TIPUCITOCOOICHUH Yy OPraHU3MOB.
Apomopdossl 1 uanoanantanui. [IpuMepsl nprcmocobaenuii y oprann3MoB: Mopdonorundeckue, (HU3H0IOTHIECKUe,
OmoXMMHYecKue, moBeaeHIecKrue. OTHOCHTEIHHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u ctpykrypa. BumooOpa3zoBanne kak pe3yinbTaT MUKPOIBOMIONUHU. M30msmust — KITto4eBoil paxTop
BuooOpa3zoBanus. Ilytm m cmocobbl BHIO0Opa3oBaHMS: ajutonmaTpuieckoe (reorpaduyeckoe), CHMIATPUYECKOoe
(3K0TTOTHYECKOE), «\MTHOBEHHOES» (ITOJUTLIONAN3AITHS, THOpHAN3AIHs). [T TeIhHOCTE SBONIOITMOHHBIX IIPOIIECCOB.

MexaHn3MBI OPMHUPOBAHIS OMOIOTHYECKOT0 PA3HOO0pa3HsL.

Pornb sBOmMONIMOHHON OHONIOTHMY B Pa3pabOTKe HAYYHBIX METOMOB COXpaHEHHUs OMOpa3HOOOpas3ms. MUKpPOIBOMIONUS U
KODBOJIOIHS MAPA3UTOB U UX X03s51eB. MexaHu3Mbl (POpMHUPOBaHUS YCTONYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI
C HEW.

HemoHcTpanuu
Ioptperts: C. C. YerBepukos, . Maiip.

Tabnuupl u cxemsl: «MyTalOHHAs U3MEHUMBOCTHY, «llomyssimuonHas cTpyKTypa Bua», «Cxema MposiBIICHHs 3aKOHA
Xapau—BaiiaOepra», «JBHKyIiue CHIIBI 3BOJIOLUNY, «IKOJIOTHYECKash M3OJSIIMS MOMYJSLUN CEeBaHCKOW (openny,
«["eorpaduueckass W30MALMS JUCTBEHHHULBI CHOMPCKOM M JIMCTBEHHHLBI JaypcKoi», «llomynsunoHHBIE BOJIHBI
YHCICHHOCTH XUIIHUKOB M JKEpTB», «CXxema JefCTBUS eCTECTBEHHOr0 0T00pay, «PopmMbl OOpHOBI 3a CyIIeCTBOBaHUEN,
«UHnycTtpuaneHeli  MenmaHu3M», «KuBble  Hckomaemble»,  «lIOKpOBUTENBCTBEHHass  OKpacka  KHUBOTHBIX,
«[Ipenynpexnaromas okpacka >KUBOTHBIX», «DH3HOIOrHUYecKUe afantanuny, «lIpucnoco0ieHHOCTs OpraHu3MoB U €€
OTHOCHUTENBbHOCTEY», «Kputepun Bupma», «Bugpl-nBoiiHukm», «CTpykTypa BHzaa B mpupope», «CrocoObl
BHUI000pa3zoBanus», «I'eorpaduueckoe BunooOpazoBanue TpéX BUIOB JIAHIBIIICH», « DKOIOrHUECKOe BU000pa3oBaHUE
BUJIOB CUHUID, «llonmumuionapsl pactenuit», «KamyctHo-peneuHslii THOpUI».



O6opynoBanue: repbapun pacTeHHH, KOJUIGKIIMM HACEKOMBIX, uydena MNTHII U 3Bepeldl C MpUMEpaMH pa3IndHBIX
MPHUCIIOCOONICHNH, Yydena NTHL M 3Bepedl pasHbIX BHJOB, repOapuu pacTeHHi ONM3KHX BHIOB, 0OpPa30BaBILMXCS
Pa3IMYHBIMH CIIOCOOAMH.

JIaboparopHas paboTta «BbISBICHHE H3MEHUUBOCTH Y 0COOEH OIHOTO BUIAY.
JlabopaTtopHas pabota «IIprcrnoco0aeHus OpraHM3MOB U UX OTHOCUTENIBHAS 1IEI€CO00Pa3HOCTY.

JIabGopatopnas padbora «CpaBHEHHE BUJOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOH.

Tema 3. MakpoaBomtonus 1 e€ pe3ynbTaThl

Meronpl M3y4eHUs] MaKpOdBONIONWU. [lanmeoHTonornyeckne MeToAbl M3ydeHHs dBoironuu. [lepexomusie GopMbl U
(uIIOreHeTHYeCKIE PSJIbl OPraHU3MOB.

Buoreorpadguueckue Meromsl u3lydeHus sBomonuu. CpaBHeHue GJIOpbl M (ayHbl MaTEPUKOB M OCTPOBOB.
Buoreorpaduueckue obnactu 3emin. BUbl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE W CPABHUTEIbHO-MOP(DOIIOrMYECKUE METOMbI M3YYCHHUS SBOJIOLUUU. [ €HETHYECKHEe MEXaHU3MBbI
DBONIOIMMA OHTOTCHE3a M TIOSIBIICHHUSI DBOJIONMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE ¥ AaHAJIOTHYHBIE OPTaHbI.
PynumenTapHple opraHbl M aTaBU3MBL. MOJEKYISIPHO-TEHETHUECKHE, OMOXMMUYECKHE M MaTEMaTHYECKHE METOJbI
H3y4eHus dBoJtoIuH. ['oMosoruuHbie reHbl. COBPEMEHHBIE METO bl TOCTPOSHUS (PHUIIOreHETUYCCKHX JCPEBhEB.

XpOMOCOMHBIe MyTalli1 U 3BOJIFOIUSA T'CHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBuiia) 3Boitonud. [IpuHmun cmens!l GyHknmid. HeoOpaTUMOCTh 3BOMIONNANA. AJaNTHBHAS
pammarms. HepaBHOMEpPHOCTh TEMIIOB DBOJOIINH.

JeMoHcTpanuu
[Toptpersi: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, J. I'ekkenb.

Tabmumpl 1 cxeMbl: «PUIOTEHETHYECKUN PsIT JOMAaamy, «APXEONTEepHKe», «3Bepo3yOnie smepsl», «CTeromedansn»,
«PunnopuTh, «CeMeHHbIE MaOPOTHUKNY, «broreorpadudeckue 3061 3eMimy, «JIpelid KOHTHHEHTOBY, «PeluKThD»,
«HavanpHble cTamuu SMOPHOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOrMYHBIE W aHAJOTHYHBIE
opraus», «PyIuMeHTbI», « ATaBH3MBI», «XpOMOCOMHBIC HA0OpHI YelOBeKa M IMUMIIaH3e», «[JaBHBIC HampaBICHUS
3BOMOINNY, «OO0MIe 3aKOHOMEPHOCTH SBOITIOIIAN.

O60py,HOBaHI/IeZ KOJIJICKIIHNH, rep6ap1/m, MYJIDKH  UCKOIIAEMBIX OCTAaTKOB OpPraHu3MOB, MYJIDDKM TOMOJIOTMYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJIJICKIIMHN HACCKOMBIX.

Tema 4. IIpoucxoxxieHUE U pa3BUTHE )KU3HU Ha 3eMJie

Hayunble runore3sl NPOMCXOXKAEHUS XHU3HM Ha 3emie. AOWoreHes M maHcmepMmus. JloHaydHble NpeNCTaBICHUS O
3apOXKICHUU KHU3HU (KpealMoHU3M). [ Mnore3a mOCTOSHHOTO caMO3apOKIEHUs KU3HU M €€ ONpPOBEPKEHUE ONBITAMU
@. Penu, JI. Cnammannanmy, JI. [lactepa. [IporcxoxkneHne )KU3HA U aCTPOOHUOIOTHSL.

OcHOBHBIE 3Tanbl HEOpPraHWYeCcKoW 3Bomouunu. llnanerapHas (reosormueckasl) SBOMIOLMS. XHMUYECKasl HBOJIOLUS.
AOWOTeHHbI CHHTE3 OpraHuvecKux BemiecTB u3 Heopranudyeckux. Ombir C. Mumepa u I'. FOpu. OOpaszoBanue
noauMepoB 13 MoHoMmepoB. Koauepsatnas runoresa A. Y. Onapuna, runoresa nepsuyHoro oynsona Jlx. XonaeiiHa,
reHernyeckas rumoresa . Mémiepa. PubGozumer (T. Uek) u rumoreza «vmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHUE IIPOTOKJIETKH.

I/ICTOpI/IH 3emin u METOABI eé H3Yy4YCHUH. Hckomaemele OPraHUYCCKUC OCTATKHU. r COXPOHOJIOTHUA U e€ METOJbI.
OTHOCUTENLHAS U a0COIIOTHAS T COXPOHOJIOT U r COXPOHOJIOINYCCKas MIKajia: 50HbI, 3pbI, ICPUOABI, STTOXU.



HauvanbHble 5Tambl opraHudeckod sBomonuu. [losiBleHHE W 3BOMIONMS TEPBBIX KICTOK. DBOMIONUS MeTaboiu3ma.
Bo3nukHOBeHne mepBbIx sKocucTeM. COBpeMeHHbIe MUKPOOHbIE OMOTUIEHKH KaK aHAJIOr NEPBBIX Ha 3eMiie COOOIIECTB.
CrtpomaTonutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxnenne dykapuor (cumOuorenes). DBOMIOLMOHHOE TNPOUCXOXKIECHHWE BHPYCOB. IIpomcxoxaeHue
MHOT'OKJICTOYHBIX OPIraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX TpyInIir MHOT'OKJICTOYHBIX OPraHU3MOB.

OCHOBHBIC 3Talbl ABOJIOIMM BBICIIMX pacTeHud. OcHOBHBIE apomopdo3bl pacTeHmii. Bbixom pacreHuil Ha cCyiry.
[TosiBneHue CHOpOBBIX pacTeHUW W 3aBoeBaHMe MMM Cymid. CeMmeHHbIe pacTeHus. lIpoucxoxkaeHHue ITBETKOBBIX
pacTeHui.

OCHOBHEBIE 3TaIlbl YBOJIIONNHU KUBOTHOTO MUpa. OCHOBHBIE apoMOp( 036l )KMBOTHBIX. Bennckas ¢ayna. KemOpuiickuit
B3pPbIB — MOSIBJIEHHE COBPEMEHHBIX THUIOB. llepBbie XOpaoBbie )KMBOTHBIE. JKHM3HD B BOjE. DBOJIIOIMS MTO3BOHOYHBIX.
[poucxoxnenne ampuobuit u pentunmid. IIpoucxoxaeHHe MIEKOMUTAIOMMX W NTUL. [IpHHIUI KITIOYEBOTO
apomopdo3a. OcBoeHrEe O6ECTTO3BOHOYHBIMU ¥ TIO3BOHOYHBIMHU )KHBOTHBIMH CYIIIH.

PazButne xm3Hu Ha 3emiie MO 3paM W TMEpUoJaM: apxed, MPOTEpO30H, Maieo30i, Me3030i, KaiHOo30i. OOrmas
XapakTEepUCTUKa KIMMaTa U TEOJOTHYEeCKHX IMporeccoB. llosBieHne ¥ pacluBeT XapaKTepHBIX OPTaHU3MOB.
VYriieo0pa3oBaHue: €ro yCJIOBHS M BIUSHHUE HA Ta30BbI COCTaB aTMOC(EPHI.

MaccoBsle BBIMHUPAHHUA — OJSKOJOIrMYECKHME KPHU3HCBI IIPOIIIOro. HpI/I‘II/IHBI " CJICACTBUA MACCOBBIX BBIMPIpaHI/Iﬁ.
CoBpeMeHHBIN IKOJIOTMYECKUN KPU3HUC, ero ocodeHHocTr. [IpobieMa coxpaHeHus: OnopasHooOpasus Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. [lpunimmnel knaccudukanum opraHu3mMoB. OCHOBHbBIE CHCTEMATHYSCKUE
pYIIbl OPraHU3MOB.

JeMoHcTpanuu

[Toptpersr: ®@. Pequn, JI. Cnammanmann, JI. Ilacrep, WM. W. MeunukoB, A. W. Omapun, JIx. Xomaein, I'. Mémrep,
C. Mumep, I'. FOpu.

Tabmumpr 1 cxembl: «Cxema ombiTa @. Pemmy, «Cxema ompbita JI. [Tactepa mo M3ydeHWIO caMO3apOXKIACHUS KU3HI,
«Cxema ompita C. Mumrepa, I'. FOpu», «3Tambl HEOpPraHWYECKOW JBONIONHMY, «l €0XpOHONIOTHYecKas IIKaiay,
«HavanbHbIe 3Tanmbel opraHuYecKod 3Bomonum», «Cxema oOpa3oBaHUS JYKapHOT IMyTéM cuMOMoreHesay», «Cucrema
XKUBOW TIpUpoasD», «CTpoeHne BHpyca», «ApoMopdo3sl pacteHmit», «PuHHOGUTE, «OXHOKIETOYHBIE BOIOPOCII,
«MHOTrOKIIETOYHBIE Bomopociuy, «Mxm», «llanoporHukn», «l'onmocemeHHsle pacTeHHsD», «OpraHbl IBETKOBBIX
pactenuit», «Cxema  pa3BUTHUS  KHUBOTHOTO  MHpa»,  «Apomopdosbr  kuBOTHBIX»,  «lIpocreifmme,
«Kumeunononoctasie», «llmockue depsm», «Unenucronorme», «PreiOb», «3emHOBOAHBIEY, «lIpecMbIkaromumecs,
«Ituupy, «Minekonutaromuey, «Pa3BuTHe *KU3HU B apxelckod 3pe», «Pa3BuTue XU3HU B IPOTEPO3OMCKOU 3Ipex,
«Pa3BUTHE XKU3HU B MANEO30MCKOM 3pey», «Pa3BUTHE )XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KallHO30MCKOM
ape», «CoBpeMeHHas CHCTeMa OpPTraHUIEeCKOTO MUPAY.

Ob6opynoBanue: repdapru pacTeHUH Pa3IMYHBIX OTAETIOB, KONJICKIMHM HACEKOMBIX, BIA)KHBIC MpeHapaThl XMBOTHBIX,
PaKOBHHBI MOJUIFOCKOB, KOJUIEKLIMU UITIOKOXHX, CKEJIEThI [I03BOHOYHBIX KMUBOTHBIX, Uy4yesa ITUL U 3BEpei, KOJUIEKLIUU
OKaMEHEJIOCTEH, TOJIE3HBIX HCKOMAEMbIX, MYJISKH OPIaHUYECKUX OCTaTKOB OPIaHHU3MOB.

Bupryansaast maboparopnas pabora «MoaenupoBanue onbiToB Muniepa—tOpu 1o u3ydyeHnro aGHOreHHOro CHHTE3a
OpPraHMYECKHX COeTUHEHUH B IEPBUYHON aTMOchepe.

JlabopartopHas padora «/3yueHne u onrucaHne UCKOMAaeMbIX OCTATKOB APEBHUX OPTaHU3MOBY.
[Ipaktnueckas pabora «V3yueHrne 0cOOCHHOCTEH CTPOEHUS PACTEHUH Pa3HBIX OTAEIOBY.

HpaKTI/I‘IeCKaH pa60Ta <(I/I3yquI/Ie 0COOEHHOCTEMH CTPOCHUS IMO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxieHUE YETOBEKA — aHTPOIIOT€HES

PaBZ{eJ’IBI 1 3a1a4 aHTPOIIOJIOTUH. MCTO,[[LI AHTPOIIOJIOTUH.



CraHOBICHUE HpCI[CTaBJ'IeHI/Iﬁ O IPOUCXOXKJACHNHU YCIIOBCKA. Penuruosnsie BO33pCHUA. COBpCMeHHLIe HaYYHBIC TCOPUH.

CxoncTBO YenoBeKka C >KMBOTHBIMHU. CHCTEMaTHYECKOE IMONOXKEHUE delloBeka. CBUJIETENBCTBA CXOJICTBA YEIOBEKa C
JKUBOTHBIMH: CPaBHUTEILHO-MOP(HOIOTUYECKHE, IMOPUOIOTHYECKUE, (DU3HOIOro-OMOXUMUYECKHE, MOBEACHYCCKUE.
OTnuuus 4enoBeka OT >KUBOTHBIX. [IpAMOXOKIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM MpHU3HAKOB. Pa3zBuTHE roJI0BHOTO
MO3ra ¥ BTOPOl CUTHAJIbHON CHUCTEMBI.

Hewkymme cuibl ((akTopbl) aHTpormoreHe3a: Ouojorudyeckue, conuaibHble. COOTHOIIEHHE OWOJIOrMYECKUX |
COIIMANTBHBIX ()aKTOPOB B aHTPOIIOTEHE3e.

OcHOBHBIE CTaJMM aHTpONoreHe3a. PanHue yenoBexooOpa3Hble 00e3bsHBI (IPOKOHCYIIBI) U PaHHHE MOHTHABI — o0IIre
MPEAKH YeT0BEKOOOpa3HbIX 00€3bsH U JIIOJICH. ABCTPAIONUTEKN — IBYHOTHE MPEIKH Jitojiell. YeloBek yMenblii, mepBbie
W3TOTOBJICHUS OpyIuil Tpyna. YenoBek NMpsIMOXOASAIIMHA W TEPBbIA BHIXOJ JIOJIed 3a mpenensl Adpukn. YenoBek
refienbOeprekuii — OOIIMI MPeoK HeaHIepTaILCKOro YeJIOBeKa W YelnoBeKa pasyMHOro. YenoBek HeaH/epTaIbCKUN
Kak BHUJ JIIOJIE XOJOAHOr0o KiruMmaTa. YenoBeK pa3yMHbI COBPEMEHHOI'O THIMA, JEHUCOBCKHMI 4YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a npenenaMu Adpuku. [laneoreHernka u najxeoreH OMUKa.

DBONIONMST COBPEMEHHOr'0 YelloBeKa. EcTecTBeHHBIM OTOOp B MOMyNSAIUSAX YenoBeka. MyTalMOHHBIM Tpolecc H
nonumopusM. [lomynsiuoHHBIE BOJHBI, Jpeiid reHoB, Murpamus u <«3(QdEKT OCHOBATeNs» B MOMYISIIUSIX
COBPEMEHHOT0 YeJIOBEKA.

UenoBeueckue pacwl. llomsitTme o pace. bompmmme pacel: eBpomeougHas (eBpaswiicKas), aBCTpaiO-HETPOHIHAS
(axBaTOpHWanpHas), MOHTONOMAHAA (a3MaTCKO-aMepUKaHCKas). BpeMsa W TyTu pacceleHHs] d4eloBeKa IO TUIaHETe.
EmnacTBO uenoBeuecknx pac. Hayunas HecocTosSTEnbHOCTH pacu3Ma. [IpucriocoOIeHHOCTh 4enoBeKa K pa3HbIM
YCIIOBUSIM OKpYXKarollle cpenpl. BimsiHue reorpaduueckoit cpenbl U apeiida reHoB Ha MOPQOIOTHIO U (PU3HOJIIOTHIO
YeII0BEKA.

MexXIMCIUILTHHAPHBIE MeTO/BI B (u3nveckol (OMOIOTHYecKOoi) aHTPOMOJIOTHH. DBONIOIUOHHAS AHTPOIONOTUS |
MaJICOAHTPOITIONIOTHST YEeJIOBEUECKUX MOMYJSIIuiA. brocormanbabie nccieoBaHns MPUPOIBI denoBeka. VccnemoBanme
KODBOJIIOIUY OMOJIOTHYECKOT0 M COIIMAIFHOTO B YEIOBEKE.

JeMoHcTpanuu
IToptpersi: Y. Hapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmump! 1 cxeMbl: «MeToabl aHTPOITOIOTHIY, «I 0JIOBHOM MO3T deltoBekay, «UenmoBekooOpa3Hbie 00e3bsIHEI, «CKeneT
YeloBeKa M CKeNleT IMUMMaH3e», «PyIuMeHTH W aTaBU3MBD, «JIBIXKyIIHEe CHIIBI aHTPOIOTeHEe3a», «DBONIOIMOHHOE
JIpEBO YEIOBEKa», «ABCTpaJONUTEK», «YHenoBeK yMenblil», «UelnoBek MpAMOXOASIUN», «JIeHHCOBCKUN YEIIOBEK»
«Heanneptanpnsl», «kKpoMaHsoHIBD, «IIpenkn demoBekay, « ITalbl SBOIOINH YeI0BeKay, «Packl demoBekay.

OOopynoBaHHe: MYJISDKM  OKAMEHEIIOCTeH, MPEIMETOB MaTepHaJbHON KyJIbTYphl IPEIKOB YEOBEKa, PENpOIYKINU
(pororpadum) kapTHH ¢ MUGPOIOTHUESCKUMU W OHOIEHCKUMHU CIOKETaMH MPOMCXOXKACHUS dYeloBeKa, Qororpadun
HaXOJOK MCKOIAeMBIX OCTaTKOB YEJIOBEKa, CKENET YeJIOBEKa, MOJIENb Yepera YeloBeKa U Yepera IMIMMIIAH3e, MOJIEIb
KUCTH YeJIOBEKa W KHCTH IIUMIIaH3€, MOJISIIH TOpCa MPEAKOB YEITOBEKa.

Jlaboparopnas padora «3yueHne ocoOeHHOCTEH CTPOEHHSI CKENETa YeJIOBEKa, CBSI3aHHBIX C MPSIMOXOKICHUEM.

HpaKTI/I‘IeCKaH pa60Ta <(I/I3yquI/Ie OKOJIOTHYCCKHUX a,I[aHTaI_II/Iﬁ YCJIOBCKa».

Tema 6. Dxonorus — HayKa O B3aUMOOTHOHICHUAX OPraHU3MOB U HAAOPTaHU3MCHHBIX CUCTEM C Opr>KaIOIIIGI>'I Cpe,[[Oﬁ

3apoxzeHne u pa3BuTue dKonoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeBepuosa, 3. I'ekkens, A. Tencnu,
B. H. Cyxauésa. Paznens! u 3agaun sxonorun. CBs3b 9KOJIOTUU C IPYTUMH HAyKAMH.

Mer OJbl 3KOJOI'MH. IToneBbie Ha6J'HO,Z[€HI/I$I. 3KCHepI/IMeHTBI B 3KOJOruv: IPUPOAHBIC U J'Ia60paTOpHBIC.
MO}.‘LCJ’IHpOBaHHC B 3KOJIOTHUH. MOHI/ITOpI/IHF OKPY)KaIOH_Ieﬁ Cpeabl: HOKaJ’ILHLIfI, per MOHAJIBLHBIA U T100AILHBIN.

3HaveHNE SKOIOTMYECKUX 3HAHUM JUIs yesmoBeKka. DKOJOrMYEeCKOE MUPOBO33pEHUE KaK OCHOBA CBSA3EW YEIOBEUECTBA C
npupooid. PoOpMHUPOBAHKE IKOJIOTMUECKOH KYIbTYpPbI M 3KOJIOTMUYECKOH TPaMOTHOCTH HACEIIEHUSI.



HemoHcTpanuu
[optpetsi: A. l'ymbonpar, K. @. Pynbe, H. A. CeBeprios, D. ['ekkens, A. Tencnu, B. H. Cykaué.
Tabmuie! u cxeMbl: «Pasnensl sxonorumy, «MeToabl 3Koorun», «CxeMa MOHUTOPHHTA OKPYKAOIIEH CPEIIbI».

JlabopaTtopHas paboTa «/3yueHre METOIOB SKOIOTHYSCKUX MCCIICIOBAHMIT.

Tema 7. Opranusmel u cpena oOUTaHUsI

Okonoruueckre HakTopsl U 3aKOHOMEPHOCTH HX JeicTBus. Kiaccudukanust 5KoIorndeckux GpakTopoB: aOHOTHYECKHE,
Oouotnueckue, aHtpornorennsie. OOMMe 3aKOHOMEPHOCTU AEHCTBUS dKoJormyeckux Qaxropos. [IpaBuio MuHMMyMa
(K. Inpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Aouornueckue (aktopbl. CBer kak 3Konoruyeckuii (akrop. JleficTBHE pa3HBIX YYaCTKOB COJHEUHOrO CIIEKTpa Ha
OpPraHU3MBI. DKOJIOTHYECKHUE TPYIIBI PaCTEHWU M KUBOTHBIX IO OTHOMICHWIO K cBery. CHUTHambHAas pOJb CBETA.
DoTonepuoIn3M.

TemmepaTypa Kak odkomorudeckuil akrop. J[elicTBue TemmepaTypsl Ha opraHu3Mmbl. [loiikwiorepMHBIE U
TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHNU3MEL.

Brnaxnocth kak 9komormueckuii (akrop. [IpucnocobneHust pacTeHMid K TOJJIEPKAHHIO BOJIHOrO OanaHca.
KHaCCI/Iq)I/IKaHI/ISI paCTCHI/Iﬁ 10 OTHOIIICHHNIO K BOJC. HpI/ICHOCOGHCHI/IH JKUBOTHBIX K USMECHCHUIO BOAHOI'O pEKMMa.

Cpenpl  oOuTaHWsT  OPraHWU3MOB:  BOJHAs, HA3¢MHO-BO3JYINHAS, IIOYBEHHAS, TJIyOMHHAs  TOJIOYBEHHAs,
BHyTpHOpraHu3MeHHas. DH3NKO-XUMUYECKHE OCOOCHHOCTH cpell OOWTaHUs OpraHu3MoB. [IpucrocoOiieHus
OpPraHU3MOB K JKU3HU B Pa3HbIX cpelax.

buonornueckne putmel. BHemHne m BHyTpeHHHE pUTMBI. CyTOYHBIE W TOIWYHBIE PUTMEL. l[IprCTIOCOOIEHHOCTH
OpPTaHHU3MOB K C€30HHBIM H3MEHEHUSIM YCIOBUH KU3HM.

JKuznennsie ¢Gopmbl opranu3MoB. lloHstre o Xu3HeHHON ¢dopme. JKu3HeHHBIE (DOPMBI pacTCHHA: HEPEBBA,
KyCTapHUKH, KyCTApHUYKHA, MHOTOJIETHHE TPaBhl, OJHONETHUE TpaBbl. JKu3HeHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI,
reo0MOHTHI, ad3pOOHOHTE. OCOOCHHOCTH CTPOCHHS M 00pa3a >KH3HH.

Bruornueckue daktopbl. Buapl OMOTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIUS, XUIIHHYECTBO, CUMOMO3 U €ro (opMBbI.
[lapasuTtu3m, Koomepamusi, MyTyaau3M, KOMMEHCATU3M (KBapTHPAaHTCTBO, HaxieOHW4ecTBO). Herpodudeckue
B3auMopeHcTBHus  (Tommdeckue, Gopudeckue, QadOpudeckue). 3HaUYeHHE OHOTHYECKUX B3aMMOICHCTBUN IS
CYIIECTBOBAHUS OPraHU3MOB B cpenie oonTaHus. [[pHHITUT KOHKYPEHTHOTO UCKITFOYCHHUS.

HdemoHcTpanuu

Tabmupr 1 cxeMbl: «DKonmorndeckue (akTope», «CBETOBOW CIIEKTP», «DKOMOTHYECKHE TPYMIIBI XKHUBOTHBIX IIO
OTHOIIIEHUIO K CBETY», « T eIIOKpOBHBIE KUBOTHBIEY», «XOIIOMHOKPOBHBIE JKUBOTHBIE», «DH3NOIOTHYECKUE aTalTal[ii
KUBOTHBIX», «Cpemsl OOWTaHWS OpraHu3MoB», «buomorndyeckme pUTMBD, <OKu3HEHHBIE (GOPMBI pPACTEHUI»,
«KuzHenHsie (pOpMBI JKHUBOTHBIXY», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jeca», «llemun
MATaHUs, « XUIHIYeCcTBOY, «[lapaszutusmy, «KounkypeHmusy, «CumoOnosy, «Kommercamuzmy.

Ob6opynoBanue: repbapun pacTeHUH M JKUBOTHBIX, MPUCHOCOOJEHHBIX K BIMSHUIO PA3IMYHBIX HKOJIOTMYECKHUX
(akTOpoB, TepOapuu CBETONIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEIIOOUBBIE
TEHEBBIHOCJIMBBIE KOMHATHbBIE PacTeHHs, repOapuu M KOJUIEKLMH TEIUIONIOOUBBIX, 3UMMOCTOMKUX, MOPO30YCTOHUUBBIX
pacTeHMid, 4ydena NTHULl W 3BepeH, repbapuy pacTeHWH, OTHOCAMIMXCA K TUTpoduUTaM, KcepopuTam, Me3oduram,
KOMHATHBIE PAaCTEHMsI JaHHBIX TPYMII, KOJUIEKIMH >KUBOTHBIX, OOMTAIOLINX B pa3HBIX CpeAax, repbapuu M KOJUIEKIIMH
pacTeHHi M JKMBOTHBIX, OOJIAZAIOUIMX YepTaMH NPHCIIOCOONIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBHH >KH3HH,
repOapru M KOJIEKIIMK PACTEHUH U JKUBOTHBIX Pa3JIMUHBIX KU3HEHHBIX (OPM, KOJJIEKIIMH KUBOTHBIX, YIaCTBYIOIINX B
Pa3IMYHBIX OMOTHYECKMX B3aUMOAEHCTBHUSAX.

J'Ia60paT0pHa$[ pa60Ta «BrIgBICHNE HpHCHOCO6HCHHI7[ OpPraHu3MoOB K BJIMAHUIO CBCTA».



JlabopatopHas paboTa «BblsiBiIeHHE MPUCIIOCOOIEHHI OPTaHU3MOB K BIUSHHIO TEMITEPaTypPhI».

JlabopaTtopHas paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHUN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. DKoIOTHS BUIOB U HOIYJISIIHI

DKOJIOTHYECKHE XapaKTEePUCTUKH Moy siun. [lomymsus kak Gronornaeckas cuctema. Poib HEOAHOPOJHOCTH CPEAEI,
¢usnvecknx 0apbepoB U OCOOEHHOCTEH OHONOTHH BHJIOB B (DOPMHUPOBAHMH MPOCTPAHCTBEHHON CTPYKTYPHI TOMYIIALIUH.
OcHOBHBIE TIOKA3aTENM MOMYJSIMHA: YUCICHHOCTb, TUIOTHOCTb, BO3pacTHash M TMOJOBas CTPYKTypa, POKAAEMOCTb,
MPHUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIIHSL.

OKkonoruyeckas CTpyKTypa momyssiinud. OleHKa YHCIeHHOCTH Tomyisuuu. /[MHamuka momymsiuuu U e€ peryssius.
buotnueckuii moTeHHMan momyaAUMH. MoOAETHpOBaHME JUHAMHUKH TOMyasnuu. KpuBble pocTa YHCIEHHOCTH
nonyssiuuy. KpuBble BEDKUBaHUS. Perynsus YMciIeHHOCTH MOMYJISIUi: polib PakTopoB, 3aBUCSIIMX U HE 3aBUCSAIINX
OT TUIOTHOCTH. DKOJOTMYECKHe cTpaTeruul BUAOB (r- u K-cTpaTerun).

[lonsate 00 oSKojgOrMYeckod Huie Buaa. MecrooOutanue. MHOroMepHass MOIEIb JKOJOTMYECKOH HUIIM
k.. XarunncoHa. Pazmepsl sxonornyeckoil HUIM. IToreHnnanbHas u peaau30BaHHas HALLIY.

Bun xak cuctema nomysnsiuid. Apeansl BUIOB. BHIIBI M X )KU3HEHHBIE CTPATETHH. DKOJIOTMYECKHE IKBUBAJICHTHI.
3aKOHOMEPHOCTH TIOBEJICHHSI 1 MUTPAIINiA KUBOTHBIX. bronornyeckre nHBa3nN 4y KepOTHBIX BHUIOB.
HemoHcTpanuu

IToptper: k. 1. XaTunHCOH.

Tabmumpl U cXxeMbl: « DKOJIOTHYECKUE XapaKTEPUCTUKU TMOMYJIAIun», «l[IpocTpaHCTBEeHHAsS CTPYKTypa TOIMYJISIHI,
«Bo3pacTtHBIe TUPaMHUABl TOMYIAIHN», «CKOPOCTh 3aCeICHHUs] TOBEPXHOCTH 3eMJIM Pa3IMYHBIMH OpTaHU3MaMI,
«Mogens sxonornueckor Humm Jx. M. XaTanHCcoHaY.

O6opynoBanue: repbapuy pacTeHUH, KOJUICKITUN KUBOTHBIX.

JlabopaTtopnas padota «IIprucrocoOIeHns CeMSH pacTeHUH K pacCeICHUIO.

Tema 9. Dxomorus cooOIIeCTB. DKOIOTHICCKUE CHCTEMBL.
CoobmecTBa oprann3MoB. buoltieHo3 u ero cTpykrypa. CBA3u MEXly OpraHu3MaMH B OHOIIEHO3e.

Okocucrema kak OTkpeitasg cucreMa (A. JIx. Tencnu). DyHKIMOHANbHBIE OJIOKM OpPraHW3MOB B JKOCHCTEME:
MPOMYIICHTBI, KOHCYMEHTBI, PeAyleHThl. Tpoduueckue ypoBHHU. Tpoduueckue 1enu U cetd. AOHOTHUECKUE OJOKU
skocucteM. [ToYBBI U HITHI B 9KOcHCTEMaX. KpyroBopoT BeIIeCTB U IOTOK SHEPTHH B KOCHCTEME.

OcCHOBHBIE IMOKa3aTeINn YKOCUCTEMBI. bruoMacca u NpOaYyKIUA. DKOJOrHYeCcKre mapaMuabl 9YACEI, Onomacchl U OHEPTUU.

Hunamuka sxocucteM. Kartactpoduueckue mnepectpoiiku. @mykryaruu. HampaBieHHbIe 3aKOHOMEpPHBIE CMEHBI
cool1ecTB — cykueccud. llepBuyHble M BTOPUYHBIE CYKLIECCHMM M HMX HPUYMHBL. AHTPOIOTEHHBIC BO3IACHCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bruopazHooOpasue U MoiIHOTa KpPyroBOpOTa BELIECTB — OCHOBA yCTOWYHMBOCTH
COOOIIIECTB.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHCTEMbl MOpPEH M OKeaHOB. DKOCHCTEMbl TYHIp, JIECOB,
CTeleH, MyCThIHb.

AHTpOHOl"eHHLIe O9KOCHUCTEMBI. AI‘pOBKOCI/ICTeMa. AI‘pOLICHOB. Paznuuns MCXKAY AHTPONOICHHBIMU W MNPUPOIAHBIMHU
OKOCUCTEMAMM.

Yp6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opoackas ¢opa u payna. CuHaHTponHM3auys TopoaCcKoi
(ayHnb1. Bronoruueckoe 1 X039HCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOcHcTeMaX. Ponb kackamHoro addekra
Y BUJIOB-3IU(UKATOPOB (KIIFOUCBBIX BHJIOB) B (DYHKIIMOHUPOBAHUHM IKOCUCTEM. llepeHOC SHEPruu M BEIICCTB MEXIY
CMEKXHBIMH JKOCUCTEMaMH. ¥YCTOMYMBOCTh OPraHU3MOB, MOMYJISLUMA M JIKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JIEUCTBUH.

MexaHu3MBbI BO3JCHCTBHS 3arps3HEHUN pa3HBIX THIOB HA CyOOPTaHW3MEHHOM, OPTaHW3MEHHOM, MOMYJISIMOHHOM H
SKOCUCTEMHOM YPOBHSIX, OCHOBBI 3KOJIOIMYECKOIO HOPMHUPOBAaHMSI AHTPOIIOIEHHOIO BO3ACUCTBUSA. Merononorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOI€HHBIX 3KOCUCTEM.

HemoHcTpanuu
Hoptper: A. Ix. Tencnu.

Tabnuuer u cxembl: «CTpyKTypa OHOICHO3a», «JKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jieca», «IKOCHCTEMAa XBOHHOTO
neca», «DyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B JKocUcTeMe», «KpyroBopor BemecTB B 3kocucteme», «llermu
NUTaHus (MacTOMINHAS, AETPUTHAS)Y, «IKOIOTHYECKas MUpaMHIa YUCen», «DKOJormyuecKas MupaMuaa OHOMacchy,
«OKonornyeckas nupamuaa sHeprum», «OOpasoBanue Oomora», «llepBuuHast cykueccus», «BoccraHoBieHue neca
nocie Inoxapa», «IKOCUCTEMa 03epay, «ArpoueHo3», «KpyroBopoT BeIIECTB U IOTOK 3HEPIMH B arpolieHO3e»,
«[Ipumepsr ypObosKOCHCTEM.

Ob6opynoBanue: repdapun pacTeHHil, KOMIEKIIMM HACEKOMBIX, UYy4ela MTHI[ W 3Bepel, repbapuu KyJabTYpPHBIX H
JUKOPACTYIIMX PACTEHU, aKBAPUYM KaK MOJENb SKOCHCTEMBI.

[paktudeckas pabora «/3yueHne u onrcaHue ypOOIKOCUCTEMBI».
Jlaboparopnas pabota «/3ydueHue pazHooOpasusi MEIKUX TTOYBEHHBIX WICHHCTOHOTHX B PA3HBIX IKOCHCTEMAX).

OKCKypers «DKCKYpCHs B THITHMYHEIN OnoreomneHos (B xyOpaBy, Oepe3HsK, eNbHHUK, Ha CYXOIOMbHEIN MM TTOMMEHHBIN
JIyT, 03€p0, OOIOTO)».

OKCKypers «DKCKYPCHS B arpO3KOCHUCTEMY (Ha TTOJIE WU B TEIUTMYIHOE XO3SHCTBO)Y.

Tema 10. buocdepa — rirodanmbpHas SKOCHCTEMA

buochepa — obOmermanerapHas oOomodka 3eMil, T CYIMECTBYeT WM CYIIECTBOBalla JKH3Hb. Pa3BUTHE
mpeacraBiieHuit o 6uocdepe B Tpymax . 3tocca. Yuenue B. U. Bepraackoro o 6mocdepe. Obmactu 6mochepsr u eé
cocras. JKuBoe BemecTBo Orocdeps! U ero (GyHKIIHH.

3akoHOMEpPHOCTH cylecTBOBaHUs 6rocdepsl. OcobeHHOCTH Ormocdephbl Kak TII00aIbHON SKOCHCTEMBL. JlmHaMu4decKoe
paBHOBecue B Omocepe. KpyroBopoTel BelecTB u OHOT€OXMMHYECKHE LHKIBI (yriepona, a3oTra). PUTMHYHOCTB
sIBIIEHUH B Onocdepe.

3onanpHOCTh OHoOchepsl. llonsTHe o Omome. OCHOBHBIE OMOMBI CYyIIH: TYHZApAa, XBOWHBIE Jleca, CMEIIaHHBIE U
IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, ITyCTHIHU, TPOIMYECKUE Jieca, BBHICOKOrOpbs. Kimmar, pacTHUTENbHBIA U
’KHBOTHBII MUp OMOMOB CYIIIH.

Crpykrypa ¥ QyHKIMS KHUBBIX CUCTEM, OILIEHKa UX PECYPCHOIO MOTEHIIaIa 1 OMOc(hepHBIX QYHKIIHH.
Hdemonctpanuu
Ioptpersr: B. U. Bepranckuii, 3. 3rocc.

Tabmumper u cxemsl: «['eocdepbr 3emm», «KpyroBopor azora B mpupone», «KpyroBopor yriiepoma B MPHUPOIE»,
«KpyroBopor kucinopona B npupoae», «KpyroBopot Bomsl B ipupozie», «OCHOBHBIe OMOMBI cymmy, «KimmMaTudeckne
nosica 3emnm», «TyHmpay, «Taiiray, «Cmemannsiii nec», «lllupokonuctBeHHblt Jec», «Cremnb», «CaBaHHaY,
«[lycterasay, «Tponudeckuit gecy.

OO6opynoBanue: repOapun pacTeHH pa3HbIX OMOMOB, KOJUTEKIIUY YKHUBOTHBIX.



Tema 11. YenoBek u okpyKarommas cpeaa

OKoJIOTHYeCKUe KPU3UChI U WX TpHUYUHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arpsi3HEHHE BO3IYIIHOW CPEIbI.
Oxpana Bo3ayxa. 3arpsi3HEHHE BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHue mouBsl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHeHre Kinmara.

AHTpPOITOr€HHOE BO3JICHCTBUE HAa PACTUTEIBHBIM M KMBOTHBIM Mup. OXpaHa pacTUTEIBLHOTO M >XUBOTHOTO MHpA.
OCHOBHBIC TIPUHIUIBI OXpaHbl MpUponabl. KpacHeie kHurn. Oco0o oxpaHsembie npupoanbie Tepputopun (OOIIT).
Borannueckue caapl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIC MPUHIMIBI YCTOWYMBOTO PAa3BUTHUSI YEIOBEUECTBA M MPHUPOALI. PalloHanmbHOE MPUPOAOINONb30BAaHUE U
COXpaHeHHe OMOJIOrMYecKoro pasHoobpasust 3emiin. OOIHMe 3aKOHOMEPHOCTH TI00ATBHBIX IKOJIOTHYECKHX KPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCa U €r0 BEPOSTHBIE TOCIIE/ICTBHS.

PasButne MCTOA0B MOHUTOPUHIA Pa3BUTUA OIMMACHBIX TEXHOI'CHHBIX IPOIECCOB. CucreMHbIe HCCJIICA0BaHMA NIEPEX0JIa K
pecypcocbeperatoiieii ¥ KOHKYPEHTOCIIOCOOHOW 9JHepreTuke. buonorndeckoe paszHooOpasue W OHOpPECYpCHI.
HaHI/IOHaHLHLIe I/IH(bOpMaHI/IOHHI)Ie CUCTEMBI, O6eCHe‘II/IBaIOH_[I/Ie J0CTyIll K I/IH(i)OpMaHI/II/I 10 COCTOAHUIO OTACIBHBIX
BHJIOB M 3KocucTeM. OCHOBBI 3KOPEaOMJIMTAIMM 3KOCHCTEM W CHOCOOOB OOphOBI € OHOMOBPEKICHHUSIMH.
PexkoHCTpyKIMS MOPCKHX Y HA3EMHBIX 3KOCHUCTEM.

HemoHcTpanuu

Tabnuier u cxemsl: «3arpsizHerne atMochepbl», «3arps3aenue ruapochepb», «3arps3HeHne MouBbly, «[lapHUKOBEIH
a3 dexT», «Ocob0 oxpaHIeMbIe IPUPOTHEIE TEPPUTOPHUIY, «MOAETH YIIPABIIEMOT0 MUAPAY.

Oo6opynoBanue: hoTorpadun OXpaHsIeMbIX pacTeHHUH 1 )XKUBOTHBIX KpacHoi kauru Poccutickoit deneparm, KpacHoit
KHUTH PETHOHA.

JefiTeJILHOCTh YUUTEJIS ¢ Y4eTOM padoueil mporpaMMbl BOCHUTAHUS

| MaKCMMaJIbHOE MCTIONb30BAHNIE BOCIIUTATENFHBIX BO3SMOKHOCTEH COJIEpyKaHUS YIeOHOT 0 IpeiMeTa /Iy
(hopMupoBaHUs y 00yHAIOMIUXCS] POCCUHCKUX TPAJAUIIHOHHBIX TYXOBHO-HPABCTBEHHBIX M COIIMOKYJIBTYPHBIX
LIEHHOCTEH, POCCHIICKOT'0 HCTOPHYECKOTO CO3HAHUS Ha OCHOBE HCTOPUYECKOT'0 MTPOCBEIMIEHUS; TTOJ00p
COOTBETCTBYIOIIETO COJIEP’KAHUS YPOKOB,

3a/laHui, BCIIOMOTATEIbHBIX MAaTEPHAIIOB, POOIIEMHBIX CHUTYAIHH TSI 00CYXKICHUH;
| y4€T 11eneBhIX OPUEHTHPOB PE3yIBTATOB BOCIIUTAHUS B OMPEIeNICHIH BOCIUTATENBHBIX 3a/1a9 YPOKOB, 3aHSATHII;

| BBI60p MCTOA0B, MCTOOHK, TCXHOHOFHﬁ, OKa3BIBAIOIINX BOCIIMTATEILHOE BO3ICHCTBHE HA TUYHOCTHh B COOTBETCTBUU
C BOCIIUTATEIIbHBIM MICAJIOM, LEIbIO U 3aja4aMU BOCIIMTaHWs, HEJIEBBIMHA OPUCHTHUPAMHU PE3YJIbTATOB BOCIIUTAHHUA

| peasin3aniio MPUOPUTETA BOCIIMTAHUS B YUeOHON AEATEIbHOCTH;
| mpuBIeYeHre BHUMAHUS 00y4YaIOIUXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypOKaxX MPEAMETOB, SIBICHUN U

COOBITHI, HHULIMMPOBaHUE 0OCYKIEHU, BEICKa3bIBAHUI CBOETO MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOI'O OTHOLICHUS
K U3y4aeMbIM COOBITHSM, SIBICHUSIM, JIMIIAM;

| mpuMeHeHHEe UHTEPAKTUBHBIX (opM yueOHOH padOThI - HHTEIIIEKTYaIbHBIX, CTUMYJIUPYIOLIIUX TT03HABATEIbHYIO
MOTHUBALHIO, HTPOBBIX METOIUK, TUCKYCCHH, AAIOLIMX BO3MOKHOCTh IIPUOOPECTH OMBIT BEJCHUSI KOHCTPYKTUBHOTO
QMaJIora; TpyNIoBOl padoThl, KOTOPAask yYUT CTPOUTH OTHOLICHUS U JEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIIEHHUS;

U moGyxneHne o0ydaromumxcs cooMoaaTh HOPMbI TOBEJECHUS, MPaBHiIa OOIIEHNS CO CBEPCTHUKAMH U IIeJaroramy,

COOTBCTCTBYIOIIIUC YKIIAAy O6].LICO6pa3OBaT€J'ILHOfI opraHusanuun, yCTaHOBJICHHUC ﬂO6pO)KeHaTeHLHOﬁ aTMOC(bepLI;



] OpraHus3alnuro IHG(bCTBa MOTHBHUPOBAHHBIX 06yqa}01111/1xca HaJ HCYCIICBAIOIIMMHA OAHOKJIACCHUKAMU, B TOM YHMCJIC C

0COOBIMU 06pa3OBaTCJ'H>HI>IMI/I HOTpe6HOCT$1MI/I, Jaroaicro OGy‘IaIOHII/IMCH COLIMAIbHO 3HAYUMBIM OIBIT COTpyAHUYECCTBA
M B3aMMHOMN IIOMOIIH,;

|| MHUITUUPOBAHKE U TIOAJICPIKKY MCCIENOBATEIBCKOMN NEITSILHOCTH 00 yUaIOIIUXCsl, TNIAHUPOBAHUE U BHIMOJHEHUE
WHJIMBUTyaJIbHBIX U TPYIIIOBBIX IIPOEKTOB BOCIUTATEILHON HAIIPaBICHHOCTH.

IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHS TIIPOT'PAMMBI IIO BHOJIOTHMM HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMs K pe3ysbTaTaM OCBOEHHS OOYUYalOIIMMECA MPOrpaMM CPEJHEro OOIIero
00pa3oBaHus: IMYHOCTHBIE, METAIIPEMETHBIE U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJabTaTOB OCBOEHHS MPOrpaMMBI MO OHOJIOTHH BBIACIEHBI CIEAYIOIINE COCTABISIONINE:
OCO3HaHHE OOYYAIOMIMMHUCA POCCHHCKOM TPaKIAaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATENBHOCTH ¥ CAMOOIIPEJIENIEHNI0, HATMYNE MOTHBAIMM K OOY4eHHI0  OHOJIOTHH, IeJIeHalpaBIeHHOe
pa3BHUTHE BHYTPEHHUX YOSKIEHWH JTMYHOCTH HAa OCHOBE KIIFOYEBBIX IIEHHOCTEH W MCTOPUYECKHUX TPAIUINA Pa3BUTHA
OMOJIOTMYECKOTO 3HAHWs, TOTOBHOCTh W CIOCOOHOCTH OOYYAIOMIMXCs PYKOBOJCTBOBAThCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICTIOBEIMA ~ YCTAHOBKAaMH,  TPHCYIIMMHU  CUCTeMe  OHOJOTHYecKoro  oOpa3oBaHUs, HAM4YHE
MIPaBOCO3HAHMS IKOIOTUYECKON KyJIbTYPBI, CTOCOOHOCTH CTaBUTH IIEJH U CTPOHUTH KU3HEHHBIE IIIaHBL.

JImgHOCTHBIE PE3yIbTATHl OCBOCHUS MPOTPAMMBbI IO OMOJIOTUN JOCTHTAIOTCS B €AMHCTBE Y4E€OHON M BOCIHTATEIHHOMN
JEeSITeTPHOCTH B COOTBETCTBHU C TPAAWIIMOHHBIMH POCCHICKUMH COIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U TyXOBHO-
HPAaBCTBEHHBIMH LIEHHOCTSIMH, TNPUHSATHIMH B OOIIECTBE MpaBWIAMH H HOPMaMH TIOBEIEHUS U CIOCOOCTBYIOT
MpoIeccaM CaMOIO3HAHMS, CAMOBOCIIUTAaHUS W CaMOPA3BHUTHSA, pA3BUTHSA BHYTPEHHEW WO3WIHWH JUYHOCTH,
MaTpPUOTH3MA M YBAXKEHHUS K 3aKOHY M IPABOMOPAIKY, YEIOBEKY TPYy/la U CTapIIeMy MOKOJIEHUIO, B3AUMHOTO YBaXKEHUS,
OepeXHOTO OTHOMIEHHS K KYJIbTypHOMY HACHEOUI0 W TPaJulHsM MHOTOHAIIMOHAJIBHOTO Hapoma Poccuiickoit
®enepanuu, IpUPOIE U OKpYKarOLIE cpene.

JImaHOCTHBIE pe3ynpTaThl OCBOEHUS yueOHOro mpeaMera «bHomorusn AOKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH
00y4arommxcsi PyKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JWYHOCTH, CHCTEMOW II€HHOCTHBIX
OpHEHTaNNi, MO3UTHBHBIX BHYTPEHHHUX YOEXIEHWH, COOTBETCTBYIOUINX TPAJUIHMOHHBIM IIEHHOCTSM POCCHHCKOTO
00111ecTBa, pacHIMpeHne JKU3HEHHOTO OIbITa U OMBITA ESTENFHOCTH B MPOIIECCE PeaTu3alliil OCHOBHBIX HAlpaBiIeHUN
BOCIIMTATENEHOM JIEITETFHOCTH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKJIAHCKON TO3UIMKM OOYYAIOIIerocsi Kak aKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHICKOTO
00111eCTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00513aHHOCTEH, YBa)KEHHE 3aKOHA M IPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOpLI€CKOI‘/JI ACATCIBHOCTH IIpU CO3JaHHUUN y‘l66HI:IX IIPOCKTOB, PCHICHUUN y‘IGGHLIX nu
IIO3HAaBAaTCIIBHEBIX 3a1a4, BBIIIOJTHCHUHN OHOIIOrMYECKUX 9KCIICPUMCHTOB;,

CITOCOOHOCTH OIIPEACIIATh COGCTB@HHyIO MO3HWIHUIO 110 OTHOIICHWIO K SABJICHUAM COBpeMeHHOﬁ JKU3HHU U O0BACHSITH 6é;

YMCHHUC YUYHUTHIBATH B CBOUX HeﬁCTBHHX H€06X0):[I/IMOCTB KOHCTPYKTHBHOI'O B3aHMOH€ﬁCTBHH J'IIO,I[eﬁ C pPa3sHbIMU
Y6C)KZ[GHI/I$IMI/I, KYJIbTYPHBIMH HCHHOCTAMU U COUHUAIIBHBIM ITOJIOKCHUCM

TOTOBHOCTHL K  COTPYAHHUYCCTBY B IPOLSCCE COBMCCTHOI'O  BBINOJHCHUA y‘le6HI:IX, IIO3HABAaTCIBHBIX U
HCCICAOBATCIILCKUX 3a/1a4, YBAXKUTCIIbHOI'O OTHOLICHUSA K MHCHHIO OINIOHCHTOB IIPpH 06CY)K}_ICHI/II/I CIIOPHBIX BOIIPOCOB
OHOIIOrHYECKOr0 COACPIKAHUA,



TOTOBHOCTh K TYMaHUTAPHOM 1 BOJIOHTEPCKOMN JEATENbHOCTH;
2) MaTPHOTUYECKOTO BOCITUTAHHMS:

c(OPMUPOBAHHOCTh POCCHUICKOH T'pa)kIaHCKOW HICHTUYHOCTH, MAaTPHOTH3MA, YBRKEHHS K CBOEMY HapOAy, YyBCTBa
OTBETCTBEHHOCTU Iiepen PonuHON, ropioctu 3a CBOM Kpai, CBOWO PoauHy, CBOH SI3bIK U KYJIbTYPY, NPOLLIOE H
HaCTosIIee MHOIOHALIMOHAIILHOrO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHHWE K MpPUPOJHOMY HAclIelui0 W MaMATHUKAM TPHUPOJBI, JOCTHXKEHHAM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOT X, TPYIE;

CIOCOOHOCTh OLIEHWBATh BKJIAJ] POCCHHMCKUAX YYEHBIX B CTAHOBIICHHE W Pa3BUTUE OWOJOTMH, MOHUMAHHUS 3HAYCHMUS
OMONOTMH B TIO3HAHWU 3aKOHOB ITPUPO/IBL, B )KM3HHU YENIOBEKA M COBPEMEHHOT'0 00IIECTBa;

uaeliHas yoekIEHHOCTh, TOTOBHOCTh K CITY)KEHHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 33 €ro CyIh0Y;
3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHME JIyXOBHBIX LIEHHOCTEW POCCUHCKOT0 HapoAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHIECKOT'O TTOBEICHYIS;

CIIOCOOHOCTh OLCHMBATHh CUTyallUIO U IMPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

OCO3HaHHUE JTUYHOTO BKJIAJIA B IIOCTPOEHUE YCTOWYMBOT'O OYAYIIIero;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM DOAMTENSM, CO3JAHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO TPUHSATHS IEHHOCTEH
CEMEWHOM >KM3HU B COOTBETCTBUU C TPAJUIIMAMU HapojoB Poccuy;

4) 5CTEeTHYEeCKOTO BOCIINTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYasl ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOrO TBOPYECTBA, CIIOPTa, TPyHa,
OOIIIeCTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOIMOHATBEHOTO BO3JICHCTBHUS )KUBOW TIPUPOJIBI M €€ IIEHHOCTH;
TOTOBHOCTH K CAMOBBIPKCHHIO B Pa3HBIX BHJAX UCKYCCTBA, CTPEMIICHHE TIPOSBIIITH KAYeCTBA TBOPUECKOW JTMIHOCTH;
5) ¢usuueckoro Bocnutanus, GOPMUPOBAHKS KYIbTYPbI 3I0POBbsI H SMOIIMOHAILHOTO O1aromoIyus:

ITOHUMaHWEe B peaii3aliis 310poBOoro U 6e3omacHoro oopasa KU3HH (370pOBOE MUTAHUE, COOTIONECHINE TUTHCHHIECKUX
MPaBWJI ¥ HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATHA W OTABIXA, peryisipHas (pu3mueckass aKTHBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O Y KOMITETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (PH3MUECKOMY U TICHXHYECKOMY 3/10POBbIO;

MMOHMMaHWEe [EHHOCTH TPaBUJ WHAWBHIYyaTbHOTO W KOJUIGKTUBHOTO O€30IacHOrO TOBEAECHUS B CHTYAIHsX,
YTPOXKAIOIIHX 3I0OPOBBIO U KU3HU JOJIEH;

OCO3HaHUE MOCIEICTBUN U HENPHUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHHUS aJKOroysl, HApKOTUKOB, KypeHHs);
6) TpyZOBOr0 BOCIIHTAHUS:
TOTOBHOCTb K TPYZy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K aKTHBHOH JACATCIIBHOCTHU TEXHOJIOTUYECKOH | COI.IPIaJ'IBHOfI HAIIpaBJICHHOCTH, CIIOCOOHOCTH
HWHUIIUMPOBATD, IIJIAHUPOBATH U CAMOCTOATCIIbHO BBIIIOJHATL TaKYHO ACATCIIbHOCTD,

HWHTEpEC K PasInuHbIM cdepam MpodecCHOHAIBHON AESTENbHOCTH, YMEHHE COBEPLIATh OCO3HAHHBIN BHIOOp Oymyriei
npodecchu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbI;

FOTOBHOCTh U CITOCOOHOCTH K O6pa3OBaHI/IIO n CaM006p330BaHI/IIO Ha NPOTSAKCHUU BCeil KU3HU,

7) PKOJOrMYECKOr0 BOCIIUTAHMS:



OKOJIOTNYCCKH HCJ'IGCOO6pa3HOC OTHOLICHUE K ITPUPOAC KaK UCTOYHHUKY KHM3HU Ha 36MJ’IC, OCHOBE ¢¢ CYHICCTBOBAHUS,

MOBBIIICHUC YPOBHA 9KOJIOTUYECKOM KYJIbTYPbI: HpI/I06peTeHI/I€ OIlbITa IUIAHUPOBAHUA IIOCTYIIKOB M OIICHKH HX
BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ JJIA oxpyxca}omeﬁ CpcanbI;

OCO3HAaHHUE INI00ATBHOI0 XapaKTepa 3KOJIOrHYEeCKUX MPOoOIeM U IMyTell UX pelleHus;

CIOCOOHOCTh HCIONB30BaTh MpUoOperaeMble NPU HM3YYECHHH OWOJOTMU 3HAHUS W yMEHHS TPH PEUICHUH TpoOIieM,
CBSI3aHHBIX C PAallMOHAILHBIM MPUPOJONOIBE30BaHIEM (COOIIOCHNE MTPaBHII MTOBEACHUSI B IPUPOAE, HAMIPAaBICHHBIX Ha
COXpaHEHHE PAaBHOBECHS B IKOCHCTEMaX, OXpaHy BUJIOB, DKOCHCTEM, Onocdepbl);

AKTHBHOE HENPUATHE JACHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOIIEH IPUPOAHOM Cpele, yMEHHE IIPOrHO3UPOBATH
HeOMaronpusATHBIE SKOJIOrHYECKUEe TIOCIEICTBHS MIPEANPUHIMAEMBIX ASHCTBUN U MPEIOTBpAIATh UX;

HaJINM4YuE€ Pa3BUTOr0 3KOJIOIMYCCKOI'O MBIIIJICHUA, 9KOJIOTIYECKOM KYJbTYpPbI, OIbITa ACATCIbHOCTU 9KOJOTrHIECKOM
HaIpaBJICHHOCTH, YMCHUA PYKOBOJCTBOBATHLCA UMU B HOSH&B&TGHLHOﬁ, KOMMYHHKaTHBHOﬁ n counaanoﬁ ITPAKTHUKE,
TOTOBHOCTHU K Y4aCTHIO B HpaKTI/I‘-IeCKOI\/'I JACATCIIbHOCTH 9KOJIOTUUCCKOM HaIpaBJICHHOCTH,

8) IHeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOMH
MPAKTHKN, OCHOBAaHHOTO HA INAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YMTATEIbCKOU KYyJIbTYpPhI KaK CpCJCTBa B3aHMO}IeI7[CTBHSI MCXKIY JIIOAbMU U IMO3HAHUA
MHpa;

[MOHMMAaHUE CHEIMPUKUA OHOIOTMUM KaK HayKd, OCO3HaHUSA e€ pond B (OPMHPOBAHUU PAIMOHAIBHOTO HAYYHOI'O
MBIIUIEHUS, CO3/aHMHU IEIIOCTHOTO NPEICTABIEHHUS 00 OKpYXalolleM MHpE KaK O €JUHCTBE MPHUPOMBI, YEIOBEKa H
o0111ecTBa, B IO3HAHWH MPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIeHNH po0IeM COXpaHEeHUs TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTHH Ui COBPEMEHHOW IUBUJIM3AIMH: OOECIIEYCHHS] HOBOTO YPOBHS Pa3BUTHS
MEIWIIMHBI, CO3/JaHWE TIEPCIIEKTHBHBIX OWOTEXHOJNOTHH, CIIOCOOHBIX pemaTh PECYpCHBIE IMPOOIEMbl Pa3BUTHA
YelI0OBEUeCTBa, IIOMCKAa ITyTeH BBIXOAA W3 TJ00ANBHBIX DJKOJIOTMYECKHX MpoOIeM © obecliedeHus Mepexofa K
YCTOMYHMBOMY DPAa3BUTHIO, PANMOHAIFHOMY WCIOJIB30BAHUIO MPHPOTHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX
CTaH/IaPTOB JKHU3HH;

3aMHTEPECOBAHHOCTh B TOJMYYEHHH OWOIIOTMYECKUX 3HAHWHM B IIESX MOBBIIMICHUS OOIMIeH KyJIbTYpbI, €CTECTBEHHO-
HayYHOW TPaMOTHOCTH, KaK COCTaBHOW 4acTH (DYHKIIMOHAIBHOM TPaMOTHOCTH oOydarommxcs, (GopMUpyeMoil mpu
M3y49eHUU OHOIIOTHH;

MOHUMaHHE CYIIHOCTH METONOB IO3HAHMs, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH HCIIONb30BATh
MOJTy4aeMble 3HAHUS IJIsl aHAJIM3a U OOBSCHEHUS SIBICHUH OKPYXAIOIEro MUpa U HPOUCXONIIIMX B HEM M3MEHEHUH,
yMEHHUE JenaTh 000CHOBAHHBIE 3aKJIFOYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSA AAHHBIX C LENBIO MOJIYYEHUS
JOCTOBEPHBIX BHIBOZIOB;

CITOCOOHOCTH CAMOCTOSTEIBHO UCIIONIh30BaTh OMOJIOTHYECKUE 3SHAHUS U1 pEHICHU S np06neM B pC€aJIbHBIX )KU3HCHHBIX
CUTYyaAlUAX;

OCO3HAaHHUE€ I CHHOCTH Haquoﬁ ACATCIBHOCTH, TOTOBHOCTBH OCYHICCTBJISITH IIPOCKTHYHO HW HCCICAOBATCIBCKYIO
ACATCIBbHOCTh MHANBUAYAJIBHO U B I'PYIIIIC,

FOTOBHOCTh M CIIOCOOHOCTH K HCPCPLIBHOMY 06p3.30BaHI/IIO nu CaMOOGpa?.OBaHI/II-O, K aKTUBHOMY IMOJYUYCHHUIO HOBBIX
3HAHUM MO OUOJIOTMU B COOTBETCTBHM C KH3HEHHBIMH HOTpeGHOCTHMI/I.

METANPEIMETHBIE PE3YJIBTATBI

Meranpe):[MerHLIe pE3yIbTaThl OCBOCHUSA yqe6H0r0 npeamera «buonorus) BKIIOYAIOT: 3HAYNMEIS JJIA (bOpMHpOBaHI/IH
MHPOBO33PCHHUA 06yqa}01unxc;1 MCKAUCHUIIIIMHAPHBIC (Me)KHpeI[MCTHLIG) O6H.I€Hay‘lHBI€ IMOHATHA, OTpaKaromuc



LIEJIOCTHOCTh HAayYHOW KapTHHBI MHUpAa W CHEU(UKY METOJOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
(BelecTBO, 3HEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYYHBIH ()aKT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOopHsi, HCCIeNOBaHKNE, HAONMIOJCHUE, M3MEPEHHUE, DKCIEPUMEHT W JIPYyTHe);, YHUBEpCajdbHbIC Y4YCOHBIC ICHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC, pETYJIATUBHEIC), oOecrmeuuBaronme QopMupoBaHue (QyHKIMOHATLHOU
IPaMOTHOCTA U COI[MAJIBHOM KOMIIETCHIIUU OOYYarOIIUXCs; CIIOCOOHOCTh OOYYAIONIUXCS HUCIONB30BaTh OCBOCHHBIC
MEKIUCIUIUIMHAPHBIC, MUPOBO33PCHYCCKUE 3HAHUS M YHHUBEpCalbHbIC Y4eOHBIC JCHCTBUS B I03HABATCIBHOH U
COLIMAJIbHOM MTPaKTHUKE.

B pesynbraTe n3ydueHuss OMOJOTHH Ha YPOBHE CpeHero oomero oopa3oBanus y oOydaromierocss OyayT copMUpOBaHbI
MMO3HABATCIIbHBIC YHHUBCPCAJIbHBIC y’-IC6HI>Ie ,HCI\/'ICTBI/IH, KOMMYHHKATHBHBIC YHHUBCPCAJIbHBLIC y‘-IC6HI)Ie ILCI\/'ICTBI/IH,
PEryIATUBHBIC YHUBCPCAJILHBIC y‘-Ie6HI)IC I[Cf/iCTBI/IH, COBMECTHas ACATCIIbHOCTD.

MeranpeMeTHbIC PE3YJIbTAThl OCBOCHUS IIPOrPaMMbI CPEIHEr0 00IIero 00pa3oBaHUs JOKHBI OTPAXKATh:

OBJ_IaZ[eHI/Ie YHUBCPCAJIbHBIMU y‘-le6HBIMI/I IIO3HAaBATCIIbHBIMHN )IeﬁCTBHHMH:
1) 6a3oBbIe JOrHYECKUE JICHCTBUS:
CaMOCTOSTENBHO (hOPMYITUPOBATH U AKTYaIH3UPOBATH MIPOOJIEMY, PACCMATPHBATH €& BCECTOPOHHE;

WCIONB30BaTh TIPM OCBOEHWHM 3HAaHWKA MNPHEMBI JIOTMYECKOT'O0 MBINIICHHS (aHaiW3a, CHHTE3a, CpaBHEHWS,
KJaccuguKauy, 0000IIeHNs), PACKPbIBATh CMBICT OMOJIOTWYECKUX MOHATHHN (BBLAETSTH WX XapaKTEpHBbIE MPU3HAKH,
YCTaHaBIIMBATh CBSI3U C IPYTUMU TIOHATHSIMH);

ONpeAciiATh LCIU JACATCIBHOCTHU, 3aJaBas IIapaMEeTpbl M KPUTCPHUHU HUX JOCTHKCHHA, COOTHOCUTH PE3YJIbTaTbl
JCATCIBHOCTH C ITIOCTAaBJICHHBIMU IICIISIMHU,

HCTIOJIb30BATh OMOIOTHYECKHE TIOHSATHS ISl OOBSICHEHUS (PAKTOB M SBJICHUI dKUBOK ITPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXIEHHsS (WHIYKTUBHBIE, NENYKTUBHBIE, 110 AHAJIOTHH), BBIIBIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B pACCMATPUBACMBIX SIBIICHHSX, (DOPMYJINPOBATH BHIBOJIBI U 3aKITFOUCHUS;

MIPUMEHATh CXEMHO-MOJIENTbHBIE CPEACTBA ISl MPENCTaBICHUS CYIIECTBEHHBIX CBS3€H M OTHONIEHWH B W3y4aeMbBIX
Onomornyecknx OOBEKTaX, a TakKKe MPOTHBOPEUYHMA PA3HOTO PONA, BBISBIEHHBIX B PA3NUYHBIX HH(OPMAITMOHHBIX
HCTOYHHKAX;

pa3pabaTeiBaTh IUIAH pEIIeHHs NpoOiIeMbl ¢ y4ETOM aHalM3a HMEIOMIMXCS MaTepHUalbHBIX M HEMaTepPHAIBHBIX
pPeCypcoB;

BHOCUTH KOPPEKTHUBLI B ACATCIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBLTATOB LCIAM, OLUECHHUBATH PUCKU IIOCJICICTBUH
JCATCIIBHOCTH,

KOOPIMHHUPOBATH U BBIMIOTIHSITE PA0OTy B YCIOBUSAX PEANbHOI0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBILUICHNE IPH PELLICHNH KU3HEHHBIX ITPOOJIEM.

2) 6a30BBIE UCCIENOBATENLCKUE IEHCTBUS:

BJIaJCTh HaBbIKAMHU y‘IGGHO-I/ICCHGHOBaTeHBCKOﬁ nu HpO@KTHOﬁ ACATCIIBHOCTU, HABBIKAMU PA3PCHICHUSA np06neM,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIBHOMY IIOHMCKY MCTOAOB PCHICHUA MPAKTHUYCCKUX 3aJa4, MPUMCHCHHUIO
PAa3JIMYHBIX METOAOB ITO3HAHM,

HCIIOJIB30BAaTh PA3JIMYHLIC BU/bBI ACATCIBHOCTU IO MOJTYYCHUIO HOBOI'O 3HAHHA, €0 MHTCPIIPECTALIUH, HpeO6pa3OBaHI/IIO
1 NIPpUMCHCHUIO B y‘le6HBIX CUTyaluAX, B TOM YUCJIC [TPU CO3JaHUHU y‘lC6HLIX 1 COLIMAJIBHBIX ITPOCKTOB;

q)OpMI/II)OBaTB Hay‘lHLIﬁ THII MBIIIIJICHW A, BJ1aJI€Th Haquoﬁ TCpMPIHOJ'IOFPIeﬁ, KITIOYCBBIMU ITOHATHAMHA U MECTOAAMMU

CTaBHUTb U (bOpMy.l'H/IpOBaTL COOCTBEHHEBIE 3aaa4u B 06pa3OBaTeHBHOﬁ JACATCIIBHOCTH U )KU3HCHHBIX CUTYALUAX;



BBIABJIATH NPUYUHHO-CICACTBECHHLIC CBA3M U AKTYaJIM3UPOBATL 3aJady, BBIABUIAaTh TUIIOTE3Y et peuieHuA, HaXOOUTh
APTYMCHTHI U1 IOKAa3aTCIbCTBA CBOUX YTBer(HeHHﬁ, 3a1aBaThb MapaMETpPbl U KPUTCPUU PCHICHUA,

AHAJIMU3HUPOBATL IMOJTYUYCHHLBIC B XOAC PCHICHHA 3ada4vu PpeE3yJbTaTbl, KPUTUYCCKU OLCHUBATHL HUX JOCTOBCPHOCTD,
MPOrHO3UpPOBATH UBSMCHCHUEC B HOBLIX YCIIOBUSX,

JlaBaTh OLCHKY HOBBIM CUTYAIMsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYILECTBIIATH LieJICHANPaBICHHBIN ITOUCK NTePEeHoca CPEACTB U CIIOCOO0B JIEHCTBUS B IPO(ECCHOHAIBHYIO CPEy;
YMETbh MEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH YKU3HEACATEILHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIACTel;

BBIJIBUTaTh HOBBIC UACHU, IIPEAJIaraTb OPpUTrHHAJIbHBIC IOAXOABI 1 PEHICHN A, CTABUTH HpO6JIeMBI " 3aj1a4yu, JOIIyCKaromue
AJIbTCPHATUBHLIC PCILICHUSA.

3) pabora ¢ uadopMmarueii:

OPHCHTHPOBATLCSI B Pa3IMYHBIX HCTOYHHKAX WHpopMmamuu (TekcTe ydeOHOro MOCOoOHs, Hay4HO-TIOMYJISPHON
nuTeparype, OWOJIOTMYECKMX CIIOBApsAX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JlaHHBIX, B HHTepHere),
aHAM3UPOBATh HHPOPMAIMIO Pa3IMYHBIX BUJIOB U (HOPM TPEIICTABIICHHUS, KPUTUYECKH OI[EHHBAThH €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTE;

($hopMyIHpOBaTH 3aMpPOChl W MPUMEHSATh pPa3IHYHbIC METOZBI MPH MOMCKE M OTOOpE OMOIOrMYecKor HHGOPMAIIVH,
HEOOXOAMMO# JIJIsl BBIOJHEHUS yu4eOHBIX 3a/1a4;

npHOOPETaTh OIMBIT MCIONh30BaHUST MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYILTYPY
AKTUBHOTO MCIIOJIB30BAHMSI PA3IMYHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSTEIIEHO BBIOMPATh ONTUMANGHYIO (OpMY TpeicTaBiieHus Ouonormyeckoi mHpopmarmu (cxembl, rpaduky,
JIMArpaMMBbl, TAOJIHIbI, PUCYHKH U JPYTOE);

WCIONIb30BaTh HAy4YHBIA SI3bIK B KauecTBE CPEICTBa NpH paboTre ¢ Ouonmormyeckod WHQoOpMAarmei: MPUMEHSTH
XUMHUYECKHe, (pU3MYecKkue W MaTeMaTHYecKhe 3HAKW W CHMBOJIBI, (GOpPMYNBI, a0OpeBHAaTypy, HOMEHKIATYpPY,
WCIIOJIb30BATh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOIIMYECKHE CPENICTBA HATIISIHOCTH,

BIIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alTUTHI HH(pOpMAINH, HH(HOPMAITMOHHONW 0e30MaCHOCTH JTMYHOCTH.

OBJiafieHHe YHUBEPCATBHBIME KOMMYHHKATHBHBIMHU JEHCTBHSIMHE:
1) oOmenmue:

OCYLIECTBIATh KOMMYHHKAIIMU BO BceX cepax >KU3HHU, aKTUBHO y4acTBOBATh B TUAJIOTe MJIM AUCKYCCHH IO CYLIECTBY
o0cyxnaeMol TeMbl (yMEHHE 3aaBaTh BOIIPOCHI, BBICKA3bIBATH CY)KJICHUSI OTHOCUTEIBHO BBIMOIHEHUS IpeniaraeMon
3aa4u, YYUTHIBATh HHTEPECHI M COITIACOBAHHOCTD MO3ULUM APYTHX YIaCTHUKOB IHAJIOra WK AUCKYCCHH);

pacrio3HaBaThb HGBGpGaHLHLIe CpeaAcCTBa O6I]_I€HI/I$I, NOHUMAaThb 3HAUCHHUC COLHHUAJIbHBIX 3HAKOB, MPEAINIOCBIIOK
BO3HUKHOBCHU S KOHCI)J'II/IKTHBIX CHTyaLIHﬁ, YMETh CMATYATh KOH(i)J'II/IKTLI " BECTU NIEPETrOBOPbI;

BJIaJIeTh PA3MYHBIMH CIIOCOOaMHU OOIICHUS W B3aMMOJCHUCTBHS, NMOHUMATh HAMEPEHHUs APYTUX JIIOAEH, MPOSBIATH
YBa)KUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHON (hopMe POpMyTHpOBaTh CBOM BO3PAKEHHUS;

pa3BépHyT0 " JIOTUYHO U3J1IaraTb CBOIO TOYKY 3pCHUS C UCIIOJIb30BAHUCM A3BIKOBBIX CPEACTB.

2) COBMECCTHAsA ACATCIIBHOCTD:



MOHUMATh W HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W HMHAMBUIYaJbHOW PaOOTHl MPU PEUICHUH OMOJIOrMYeCKOH
npoOieMbl, 00OCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHS TPYNIOBBIX (OPM B3aUMOAEHCTBUS MPH PEIICHUH Y4eOHOM
3ajauy;

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUN C YUETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH KaXKIIOrO WIeHa
KOJIJICKTHBA;

[IPUHUMATh LIEIM COBMECTHOW [EATEIBHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH ACUCTBUS 1O €€ JOCTHKECHHIO:
COCTaBIISITh IJIaH ACHCTBUH, paclpeneisiTh POk ¢ YIETOM MHEHUH Y4aCTHHUKOB, OOCYXKIaTh PE3yIbTaThl COBMECTHOMN
paboThr;

OLICHMBATh Ka4eCTBO CBOEr0 BKJIaJa M KAXKIOrO YYacCTHHKA KOMaHIBl B OOIIMI pe3ynbTaT Mo pa3paboTaHHBIM
KpUTEPUSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATDL UACH C ITO3UIIMN HOBU3HBI, OPUTMHAJIBLHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYILIECTBJISITh TMO3UTUBHOE CTPATErMUECKOE IIOBENCHHE B PA3JIMUHBIX CHUTYyalUsIX, MPOSBIATH TBOPYECTBO U
BOOOpaKeHHe, ObITh MHUIIUATUBHBIM.

OBnaneHne yHUBEPCAIbHBIMH PETYISTHBHBIMU ACHCTBUSAMHU:
1) camoopranu3anus:
HCIIOB30BaTh OMOJIOTMYECKHE 3HAHUS JJIS BBIABJICHUS HpO6JTeM " UX pCHICHHU B )KU3HCHHBIX U y'-Ie6HBIX CUTYyalusiXx;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIEIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICWCTBUSAX M IOCTYIKAX 110
OTHOIIIEHUIO K )KHBOH MPUPOJIE, CBOEMY 3I0POBBIO M 37J0POBBIO0 OKPY)KAIOIINX;

CaMOCTOATECIbHO OCYIICCTBIATH IMO3HABATCIIBHYIO ACATCIBHOCTH, BBIABIIATH HpO6HCMLI, CTaBUTh H (1)OpMyJII/IpOBaTB
COOCTBEHHBIE 3aJla4u B 06pa30BaTeanoﬁ JOCATCIBHOCTU U ) KU3HCHHBIX CUTYyallUAX,

CaMOCTOSATEIBHO COCTABJIATH IUIAH PelIeHus MPoOIEeMbI ¢ yIETOM UMEIOIINXCSI PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
U NPEANOYTEHUH;

JIaBATh OIIEHKY HOBBIM CHTYAIIHsIM;

pacmmpsTh paMK{ YIeOHOT0 TpeMeTa Ha OCHOBE JIMYHBIX MPEAOYTEeHH;

JIeNaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHNE;
OLIEHWBATh MPHUOOPETEHHBIN OITBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH JPYIUIMH B Pa3HbIX OONACTSIX 3HAHWH, IHOCTOSHHO
TIOBBIIIATH CBOI 00pa30BaTeIbHBINA M KYJIbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBEIM CHTYyalldsM, BHOCHUTh KOPPEKTHUBBI B JIEITEIHHOCThH, OIEHHBATh COOTBETCTBHE DPE3YIHTATOB
LEITSIM;

BJIaJCTh HaBbIKaMH IM03HABATEIbHON pe(i)J'ICKCI/II/I KaK OCO3HAaHUs COBCPIIACMBIX HeﬁCTBHﬁ 1 MBICJIMTCIIbHBIX TPOLECCOB,
HX PE3yJIbTATOB U OCHOBaHHﬁ, HCIIOJIB30BaTh HpI/IéMBI peq)HeKCI/II/I AJIsL OUCHKU CUTYyalluu, B1>160pa BCPHOTI'O PCIICHUS,

YMETb OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;
NPUHUMATh MOTUBBI M apTyMEHTHI IPYTHX IIPH aHAIN3€ PE3yIbTAaTOB JIEITEIbHOCTH;
3) npuHsTHE CeOs U APYTHUX:

MPUHUMATE ce0s, IOHMUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

MNPpUHUMATb MOTHUBBI U apTYMCHTHI APYIrUX IMPU aHAJIN3C PE3YJIbTATOB ACATCIIbHOCTH,



MPHU3HABATh CBOE MPABO U MPaBO APYTUX HA OLINOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUDP C NO3UIUHU APYTOro 4€I0BCKa.

HNPEAMETHBIE PE3YJIBTATHBI

[IpeamerHble pe3ynbTaThl OCBOEHHS COAEpKaHHs YydeOHOro mnpenmera «buomorus» Ha YriayOnEéHHOM YpOBHE
OpPHEHTHPOBaHBI Ha obecriedeHrne MpoPHILHOro o0y4deHus oOydarommxcs Ouonoruu. OHHU BKITIOYAIOT: crienuduyeckue
JUIs OMOJIOTMM HAy4YHBIC 3HAHMS, YMEHHUS W CHOCOOBI JEHCTBHI 1O OCBOCHHIO, MHTEPIIPETAIMU M MPeoOpa30BaHUIO
3H3HHI>'I, BUABI ACATCIIBHOCTH IIO IOJYYCHUIO HOBBIX 3HAHUM U UX IMPUMCHCHHUIO B Pa3JIMYHBIX y‘IC6HBIX, a TakKKE B
PCaJIbHLIX )KM3HCHHLIX CUTyallugX. HpeI[MCTHI)IC PE3YIAbTAThI NPECACTABJICHBI 110 I'0JJaM U3YUCHU .

HpeI[MeTHI)Ie PE3yabTaThbl 0OCBOCHUSA y'{eﬁnoro npeamera «buogorus» B 10 kiacce AO0JIZKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OHOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPA, B TO3HAHUY 3aKOHOB MPUPOABI ¥ PEIIEHUH MPOOIEM palliOHAIBHOIO IPUPOJONOIB30BAHUS, O
BKJIaJIe POCCUICKUX U 3apYOXKHBIX YUEHBIX B Pa3BUTHE OMOIOTHH;

BJIaJICHUE CHUCTEMOM OMOJIOTMYECKMX 3HAHMM, KOTOpas BKIIIOYACT: OCHOBOIOJIAraroiue OMOJOTHYSCKHE TEPMHHBI U
MOHATUS  (OKW3Hb, KIIETKA, OpraHW3M, MeTafojM3M, TIOMEOCTa3, CaMOPEryJsdlus, CaMOBOCIPOM3BEICHHUE,
HACIIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W pa3BUTHE), Owoioruueckue teopuu (kinerouHas teopus T. [lIBanHa,
M. llneiinena, P. BupxoBa, xpoMocoMHasi Teopusi HacieiacTBeHHOcTH 1. Moprana), yaenus (H. V. BaBmimoBa — o
IIEHTpaX MHOTroo0pa3usi M TPOUCXOKICHUS KYyJIbTYPHBIX pPACTEHUI), 3aKOHBI (€IUHOOOpa3us ITOTOMKOB IIEPBOTO
MTOKOJICHMSI, PACIIEIUIEHUs, YUCTOTHl TaMeT, HEe3aBHCHMOro HaciienoBaHUs ['. MeHpmens, rOMOJOTHYECKHX pPAIOB B
HacliencTBeHHOH n3MeHunBocTd H. 1. BaBuioBa), MpuHITUIIEI (KOMIUIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO ITO3HAHUS, UCIIONB3YEMBIX B OHOJOTHYECKHX HCCIICIOBAHUAX JKHUBBIX
00BEKTOB (OMHMCaHNEe, U3MEpPEHNE, HAOIOICHNE, DKCIICPUMEHT);

YMEHUE BBIICIATh CYIIECTBCHHbIC TPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT W 3YKAPUOT, OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCIie OaKTepuil, TpruOOB, pacTCHUI, )KUBOTHBIX W YeJIOBEKA, CTPOCHHUSI OPTaHOB U
CHCTEM OpPTaHOB pPACTCHUH, JKUBOTHBIX, YEIOBEKA, MPOIECCOB >KU3HENCSITENBHOCTH, MPOTEKAIOIUX B OpTaHU3Max
pacTeHui, >KMBOTHBIX M UCIOBEKA, OHOJOTHYECKHUX TIPOIECCOB: OOMEHa BemecTB (MeTadom3M), IpeBpaIieHus
SHEPTuH, OPOXKEHHS, aBTOTPOPHOTO U TeTepOTPOPHOro TUIIOB MUTaHUs, (DOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeH03a,
raMmeToreHesa, IMOpuoreHe3a, MOCTAIMOPHOHATILHOTO PAa3BUTHS, PAa3MHOKEHH S, HHAUBUIYAILHOTO Pa3BUTHUS OpraHH3Ma
(oHTOTCHE3a), B3aNMOIEHCTBHSI TEHOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABJIMBAaTh B3aWMOCBSI3M MEXKIy OpPraHOMIAMH KICTKM W HMX (DYHKIUSMH, CTPOCHHEM KIETOK Pa3HBIX
TKaHell M WX (QYHKIUSMH, MEXKIy OpraHaMd M CHCTEMaMH OPraHOB Y pAacTeHWH, JKMBOTHBIX M YENOBEKa M HUX
GYHKIHAME, MEXITy CHCTEMaMH OPTaHOB M MX (DYHKIMSAMH, MEKTY dTarnaMu oOMeHa BEIIECTB, ATAllaMH KJIETOYHOTO
IIUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPraHU3MOB, dTallaMi SMOPHOHAIBHOTO PAa3BUTHS, TEHOTHIIOM U (DEHOTHIIOM, ()eHOTHIIOM
1 (hakTopamMu cpenbl OOUTaHUS;

YMCHHC BBIABJIATE OTIIMYUTCIIbHBIC IIPU3HAKU KUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, JKMBOTHBIX M YCJIIOBCKA,

YMCHHUEC HCIIOJIb30BATh COOTBCTCTBYIOLIUE AaPryMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TCPMUHOJIOTUIO W CHUMBOJIMKY  JJIL
A0Ka3aTeJIbCTBA pOACTBA OPTraHU3MOB PA3HBIX CUCTEMATUYCCKUX T'PYIIIL;

YMEHHEC DpeUIaThb OMOIIOrHYECKHe 3ala4yi, BbBIIBJIATH TIPUYUHHO-CICACTBCHHBIC CBA3M MCEKAY HMCCICAYCMbIMU
OHOIIOrHYECKUMHU nmpouecccamMu 1 ABJICHUAMM, ACJIaTh BBIBOABI U IPOTHO3bI HA OCHOBAHUU MMOJTYUCHHBIX PC3YJIbTATOB,

yMEHHE BBINOIHATH JIA0OpAaTOPHbIE M TNpPaKTHYECKUEe padoThl, coOmogaTh NpaBwiia NMpH pabore ¢ ydeOHBIM U
1a00paTOpHBIM 000pPY10BaHUEM;



YMCHUE BBIIBUTATH T'UIIOTE3bI, MPOBCPATH UX SKCIICPUMCHTAJIBHBIMU CPEACTBaAMU, (I)OpMyJ'II/IpySI Oejib UCCICOOBaHUA,
AHAJIM3HUPOBATD IMOJTYUYCHHBIC PE3YJIbTAThI U ACIATh BBIBOJBI,

YMCHUE YUaCTBOBATH B y‘le6HO-HCCJ'IeILOBaTeHI:CKOI>i pa60Te oo 6I/IOJ'IOI‘I/II/I, 3KOJIOTMH U MCOUTIUHE, HpOBOI[I/IMOI‘/'I Ha 0Oase
IIKOJbHBIX HAYYHBIX O6III€CTB, nu HY6J'II/I'-IHO OpeaACTaBJIATh MMOMYYCHHBIC PE3YJIbTAThl HA YYCHUYCCKUX KOH(bepeHHI/IHX;

YMCHUE OLCHUBATH OTHUYCCKUE AaACICKTBI COBPCMCHHBIX I/ICCJ]CI[OBaHI/Iﬁ B oOjlacTH OHOJIOTMH U MEIULINHBI
(xMoHMpOBaHME, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBIEHHOE H3MEHEHHWE T'€HOMa M CO3J]aHHE TPAHCTEHHBIX
OpPTaHHU3MOB);

YMEHHE OCYIISCTBIISITH OCO3HAHHBIM BBIOOP Oyayiied mnpodeccuoHaNbHOW AEITELHOCTH B 00JacTH OHOJIOTHH,
MCIUIIMHEI, 6I/IOTCXHOJIOFI/II/I, BETCpHUHApPHH, CCIbCKOIO XO3HI\/'ICTB21, ITUIICB on IIPOMBITIIJICHHOCTH, yTHY6HHTI>
MO3HAaBaTEIbHBIA MHTEPEC, HAMPABJICHHBIM HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MPO(ECCHH M MPOIOJIKCHHE
OMOJIOrHYECKOro 00pa30BaHMsI B OpPraHU3AIMSIX CPEIHEro PO eCcCHOHAIBHOTO U BRICIIET0 00pa30BaHuUs.

HpeI[MeTHI)Ie PE3yabTaThbl 0OCBOCHUSA y'{eﬁnoro npeamera «bunogorus» B 11 kiacce AO0JIZKHBI OTPAXKaATh:

c(hOPMHUPOBAaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IMO3HAHUM 3aKOHOB MPHPOABI M PEIICHUH 3SKOJIOTHYECKHX IMPOOIeM
YeJI0BEUECTBA, a TAKKE B PEIICHUH BOIMPOCOB PAIMOHAILHOIO IPUPO/IONONIb30BAHUS, U B (POPMUPOBAHNH IIEHHOCTHOT O
OTHOILIEHUS K TpHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHUCKHX M 3apyOEKHBIX YUEHBIX-OMOJIIOIOB B Pa3BUTHE
OHOJIOTHH;

YMEHUE BIQJICTh CUCTEMON OWOJOrMYECKWX 3HAHUH, KOTOpas BKIIOYACT OMPEACICHUS W MOHUMAaHUE CYNIHOCTH
OCHOBOMOJIATAIONINX OMOJOTHYECKUX TEPMHUHOB W TOHATHHA (BHI, dKOcHCTeMa, Omocdepa), OMOIOTHUECKUE TEOPHUH
(aBomonimonHas Teopus Y. JlapBuna, cuHTeTHYecKas Teopus dBomtonwn), ydeHus (A. H. CeeprioBa — o myTsax u
HarpaBieHusX 3Bomronun, B.M. Bepranckoro — o Omocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus Jk. Xapmu u
B. Baitn6epra, 3apozgsimeBoro cxoactsa K. M. bapa), mpasmma (Muanmyma FO. JInbuxa, 3KOJOTHYECKON MHPAMUIIBI
SHEPruH), THIIOTe36I (Tunore3a «mupa PHK» V. I'mnGepra);

YMEHUE BJIAJICTh OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, HCIOJIB3YEeMbIMH B OHOIIOIMYECKHX WCCIICIOBAHUIX
JKUBBIX 00BEKTOB M DKOCHCTEM (OIMCaHKe, H3MEpEeHHEe, HaOoIeHNe, SKCIIEPUMEHT), CITIOCOOAMH BBISBIICHUS M OIICHKH
AHTPOIIOTCHHBIX H3MEHEHUH B IPUPOJIC;

YMEHHE BBIICNATH CYIIECTBEHHBIE MPHU3HAKU: BHUJIOB, OMOTE€OIIEHO30B, SKOCHCTEM U Omocepbl, cTaOMIN3NPYIOIIETo,
JBIDKYIIETO M Pa3phIBAIOIIEr0 €CTECTBEHHOrO0 OTOOpa, aIONaTPHUYECKOro M CHUMITATPUYECKOro BUIA000pA30BaHUS,
BIMSIHUSL JIBYDKYIIMX CHJI DBOJNIONUU Ha TeHO(MOH| TOMYJISIIAN, MPUCITOCOOTICHHOCTH OPTaHU3MOB K Cpelie OOUTaHHS,
YyepeI0BaHUs HAMTPABIICHUH SBOJIOIMY, KPYrOBOPOTA BEIIECTB M MOTOKA YHEPTHUH B DKOCHCTEMAX;

YMEHHE YCTaHaBJIMBATHb B3aMMOCBA3U MECKAY IMpoHecCaMU BBOJIONWH, ABMXXYIIMMHA CHJIIaMU aHTPOIIOI'€HE3a,
KOMITOHEHTaMM pa3INYHbIX S9KOCUCTEM U HpI/ICHOCO6J'IeHI/I5{MI/I K HUM OPraHu3MOB;

YMEHHUE BBIABJIATH OTJIUYHUTCIBHBIC IIPU3HAKU JXHUBBIX CHCTEM, HpI/ICHOCO6J'I€HHOCTL BUOOB K Cp€aec 06I/IT3.HI/I$I,
a0MOTHYCCKUX U OMOTHYECKUX KOMIIOHEHTOB OKOCHUCTEM, B3aMMOCBSI3eH OpraHu3MoB B COO6H.I€CTBaX, AHTPOIIOI'€CHHBI X
HW3MCHEHHI B 9KOCUCTEMaX CBOCH MECTHOCTH,

YMCHHUEC HCIIOJIb30BATh COOTBCTCTBYIOLIUE AaPryMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TCPMUHOJIOTUIO W CHUMBOJIMKY  JJIL
A0Ka3aTeiIbCTBa pOACTBA OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIII, B3aUMOCBA3U OPIraHU3MOB U CPE/bI 06I/IT3,HI/I$I,
CANHCTBA YCIOBCUCCKUX pPac, HeOGXO,[[I/IMOCTI/I COXpaHCHUA MHOF006pa3I/I$I BUJOB MU DSKOCUCTEM KaK YCJIOBUSA
COCYHICCTBOBAHU: IIPUPOALI U UCIIOBCUCCTBA,

YMCHUE PpCUIaTh OMOIIOTMYECKHE 3ala4yi, BbIABJIATH MNPUYUHHO-CICACTBCHHBIC CBA3M MCKAY HUCCICAYCMBIMU
OHOIIOrHYECKUMHU nmpoueccamMu 1 ABJICHUAMM, ACJIaTh BBIBOJABI U ITPOTHO3bI HA OCHOBAHHWH MMOJIYYCHHBIX PE3YJIbTATOB,

yMEHHE BBINOIHATH J1a0OpAaTOPHbIE W MPAaKTUYECKHEe paboThl, coOiofaTh MpaBwia MpH padore ¢ y4eOHBIM U
1a00paTOpHBIM 000pPY10BaHUEM;



YMCHUE BBIIBUTATH T'UIIOTE3bI, MPOBCPATH UX SKCIICPUMCHTAJIBHBIMU CPEACTBaAMU, (I)OpMyJ'II/IpySI OCiIib UCCIICOOBaHUsA,
AHAJIM3HUPOBATD IMOJTYUYCHHBIC PE3YJIbTAThI U ACIATh BBIBOJBI,

YMCHUEC YUaCTBOBATH B y‘le6HO-HCCJ'IeILOBaTCIII:CKOI>i pa60Te oo 6I/IOJ'IOI‘I/II/I, 3KOJIOTMH U MCOUTIUHE, HpOBOI[I/IMOI‘/'I Ha 0Oase
IIKOJbHBIX HAYYHBIX O6III€CTB, nu HY6J'II/I'-IHO OpeACTaBIATh MMOMYUYCHHBIC PE3YJIbTAThI HA YUCHUYCCKUX KOH(I)CPCHHI/IHX;

YMEHHUE OI[CHUBATh TUIIOTE3bI U TCOPUU O IPOMCXOXKIACHWUW >KM3HH, YCIOBEKAa U YCIOBEUCCKHUX pac, O MPHYMHAX,
MOCJIEICTBUSAX M CIIOCO0ax MPEIOTBpaIleHUs II00aIbHBIX U3MEHEHHH B Onochepe;

YMEHHE OCYILISCTBIISITh OCO3HAHHBIM BBIOOP Oyayiield mNpodecCHOHANLHON IEATEIBHOCTH B O0JIACTH OWOJIOTHH,
9KOJIOTHH, TMPHUPOAONOIB30BAHMS, MEAUIUHBI, OMOTEXHOJOTHH, IICUXOJOIHU, BETEPHHAPHH, CEILCKOTO XO3SICTBA,
MUIIEBOH TMPOMBIIIICHHOCTH, YIIIyONATh TO3HABATENbHBIA HMHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccu W MPOJOIDKEHHE OHONOrHYeckoro oOpa3oBaHHMS B OpraHU3AlMAX CpPEIHEro
MPOogeCCHOHATBHOTO U BBICIIIET0 00pa30BaHHUS.

HNPOBEPSAEMBIE HA EI'D 1O BHOJOI'MM TPEBOBAHHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OFPA3OBATEJIbBHOM TIPOTPAMMBI CPEJJHETO OBIIEIO OBPA3OBAHUSA

Kona nposepsiemoro | [IlpoBepsiemble  TpeOOBaHMS K NpeIMETHBIM pe3yJbTaTaM OCBOEHHS] OCHOBHOW
TpeGoBaHusA 00pa3oBaTeIbHOIl MPOrPaMMBbI CPeTHEr0 001 Eero 00pa3oBaHuUsl

CdopMHUpPOBaHHOCTH 3HAHWH O MECTE W POJU OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (op-
MHUPOBAHUN COBPEMEHHOIH eCTECTBEHHOHAYYHON KapTHHBI MUPA, B TIO3HAHHH 3aKOHOB TPUPOJIBI
U pEIICHWH J>KU3HEHHO BaXKHBIX COIMANBHO-OTUYECKUX, JKOHOMHYECKHX, 3KOJIOTHUYECKHX
po0JieM YeI0BEYeCcTBa, a TAKKE B PEIICHHH BOIPOCOB PAIIHOHAIBHOTO MPUPOIONIONB30BaHUS, B
(OpMHPOBAaHUH IIEHHOCTHOTO OTHOIICHHS K TPHUPOJE, OOIIEeCTBY, YEIOBEKY; O BKIaje
POCCHHCKUX ¥ 3apyOSKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTHU

Brnagenue cucreMoii 3HaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO TIO3HAHUSA, UCTIONB3yEMBIX B OHO-
JIOTHYECKUX MCCIICTOBAHUAX )KUBBIX 00BEKTOB U AKOCHCTEM (OIUCAaHHE, U3MEPEHUE, TIPOBSICHIE
HaOJIIOICHMH ); CITOCO0aMU BBISBIICHUS U OIICHKH aHTPOIIOTCHHBIX N3MEHEHHH B IIPUPOJIE.

YMeHue BBIIBUTATh THIIOTE3bI, IPOBEPATH UX HKCIIEPUMEHTAIBHBIMU CPEACTBAMH, GOPMYIUPYS
LeJb UCCIEIOBAHMS, aHAJIM3UPOBATh ITOJyYEHHBIC PE3YyJIbTAaThl U IeTaTh BEIBOABI.

BbisiBieHHE 3aBHCHMOCTH MEXIY MCCIEAYEMbIMH BEIWYMHAMH, OOBSICHEHHE IIONYy4YEHHBIX
pe3ynbTaToB U (HOPMYIMPOBAHUE BBHIBOJOB C HCIONB30BAaHHEM HAyYHBIX HOHSATHH, TEOPHH H
3aKOHOB

YMeHue BIafeTh CUCTEMON OHMOJIOIMYECKUX 3HAHWMA, KOTOpas BKIFOYAET: OCHOBOIOIATAIOIINE
OHMOJIOrHYeCKie TEPMUHBI U TIOHATHUS ()KU3HB, KIIETKA, TKaHb, OPTaH, OPraHU3M, BU/I, TIOMYJISIIHS,
JKOcHCcTeMa, OHoIeH03, bnocdepa; MeTaboIu3M, TOMEOCTa3, KJIETOUHBI UMMYHUTET, OMOCHHTE3
Oenka, OMOTONMMEPHI, JTUCKPETHOCTb, CaMOperyIsnus, CaMOBOCIIPOU3BENICHNE,
HACJIEJCTBEHHOCTh, U3MEHUYNBOCTh, SHEPTO03aBIUCHMOCTbh, POCT M PAa3BUTHE);

Ouonornueckue Teopuu: kierouHas teopust 1. 1lIBanna, M. lllneiinena, P.Bupxosa;
KJIOHAJbHO-CeNeKTUBHOro ummynutera II. Opnux, .M. MeuHukoBa, XpOMOCOMHAasl TeOpUs
HacneactBeHHocTH T. Moprana, 3akoH 3apopbimieBoro cxonctBa K. bapa, sBomronuonHas
teopusa Y. JlapBuHa, CHUHTETHYECKAas TEOpHUs SBONIOLUHU, Teopust aHTpornoreHesa Y. lapBuna;
teopusi Ouoreonenoza B.H. CykauéBa; yuenne H.M. BaBunoBa o meHTpax MHOrooopasus u




Kox nposepsiemoro
TpeOOBaHUS

IIpoBepsieMble TpeOGOBaHMSI K TMpPeIMETHbBIM pe3yJibTATAM OCBOEHHUSI OCHOBHOW
00pa3oBaTe/ibHOI MPOrpaMMbI CPpeHero o01ero 00pa3oBaHus

MPOMCXOKICHUS KyJIbTYPHBIX pacrenuii, yuenne A.H. CeBeprioBa o MyTsAX W HANpaBICHUSX
sBoitonny, yuenue B.W. Bepuazckoro — o Ouocgepe);

3aKOHBI  (€AMHOOOpa3Wsi TMOTOMKOB IIEPBOTO  IOKOJICHHWS, pPAcUICTUICHHS IPU3HAKOB,
HE3aBUCUMOr'0 HAaCJIENOBaHMs NpHU3HAKOB ['. MeHens; CLENIeHHOro Hacle0BaHus IPU3HAKOB
U HapyuleHHs cUeruieHus reHoB 1. MopraHa; IOMOJIOTMYECKHX PSJOB B HACJIEIACTBEHHOU
m3menunBocT H.U. BaBunora; reHerndeckoro papHoBecust JIx. Xapmu u B. BaitnOepra;
3apozsiieBoro cxoactsa K. bapa; Ouorenernueckuii 3akon 9. I'ekkens, ®. Mrosiepa);

TIPUHILIMIIBI (YMCTOTHI TaMeT, KOMIUIEMEHTAPHOCTH);
npasuia (Muaumyma FO. JIubrxa, sKonormueckod mupaMu/ipl YUcel, OMOMAacChl M SHEPTUH);

runore3sl (koatepBaTHoit A.W. Onapuna, nepsuuHoro Oymbona [Ix. XomjaeitHa, mukpocdep
C. ®okca, pubosuma T. Yek)

VYMernue peuiaTh MOMCKOBBIC OHOJIOrHYecKue 3aa4u; BBIABJIATh IPUUMHHO-CIICACTBEHHBIC CBA3U
MEXKAY UCCIICAYEMBIMHA OMOJIOTMYECKUMU OG’I)CKTaMI/I, mnmpoueccaMnu HW ABJICHHUAMH, [O€IIATh
BBIBOABI X IPOTHO3bI HA OCHOBAHUU ITOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATh TCHOTUIINYECKUE CXEMBI CKPCHIMBAHNA IJIA Pa3HbIX TUIIOB HACJICOOBaHUSA IPU3HAKOB
y OpraHU3MOB, COCTABJIATh CXEMbI IIEPEHOCA BEILECTB U SHEPTUU B IKOCHCTEMaX (IEH MUTaHuUS,
MTHIIEBEIC CETH)

YMeHne ycTaHaBIMBATh B3aMMOCBSI3M MEXKIY CTPOSHHEM M (YHKIMSIMH: OPTaHOHIOB, KIIETOK
Pa3HBIX TKaHEl, OpraHaMH M CHCTEMaMHU OpPTaHOB y PacTEHWH, )KMBOTHBIX U YEJOBEKA; MEXIY
JTamamMu OOMEHa BEIIECTB; JTalaMH KJIETOYHOrO IHUKJIA W KU3HEHHBIX IIMKIOB OPraHU3MOB;
JTanaMu SMOPHOHAIBHOTO PA3BHTHS; TEHOTHUIIOM U (PEHOTHIIOM, (EHOTHIIOM W (aKTopamMH
cpenpl OOMTaHMS; MPOLIECCAMH IBONIONHH; IBHKYIIIMMU CHJIAMH aHTPOIOT€He3a; KOMIIOHEHTaMHU
Pa3TUYHBIX YKOCUCTEM U TIPUCTIOCOOTISHUSIMA K HUM OpPTaHU3MOB

VMeHne BBIICTIATh CYIIECTBCHHBIC ITIPU3HAKU:

CTPOEHMS BUPYCOB, KJIETOK HPOKAPUOT M 3JYKAPUOT, OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHIOB, OMOTCOIIEHO30B, YKOCHCTEM M Onocdephl; CTPOCHHSI OPTaHOB M CHCTEM Op-
raHOB DAaCTEHUI, >KUBOTHBIX, YEIOBEKAa; IIPOLIECCOB >KU3HEACATEIBHOCTH, IPOTEKAIOIUX B
OpraHM3Max pPacTEHHM, >KUBOTHBIX M UEJIOBEKa; OMOJIOTMYECKHX IPOLIECCOB: OOMEHa BELIECTB
(merabomm3M), WHGOpMAIMU ¥ TIPEBpPAIICHUS SHEPTHH, OpPOXKEHHs, aBTOTPO(HOTO W Trere-
porpodHOro TUHOB HUTaHMs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHesa,
sMOpHOreHesa, MocTIMOPHUOHAIBHOTO Pa3BUTHUS, Pa3MHOKEHHS, HHIUBHIYaTbHOTO PAa3BUTHS
opranm3ma (OHTOTEHe3a), B3aMMOJACHCTBHS TEHOB, TeTepo3nca; AEHCTBUI HMCKYCCTBEHHOTO
0TOOpa, CTAOMIN3UPYIOIIETO, TBUXKYIIETO U Pa3phIBAIOIIET0 eCTECTBEHHOTO 0TOOpa; aJuIomaTpH -
YECKOro M CHMIATPUYECKOrO BHUI000PA30BAHMS; BIMSHMS MABWXKYIIMX CHJI 3BOJIOLMH Ha
reHo(oH]l TOMYNALMHU; NPHUCIOCOONIEHHOCTH OPTaHM3MOB K Cpele OOWTaHMs, YeperoBaHMS
HaNpaBJICHUH YBOIIOLKH; KPyTrOBOPOTA BEIIECTB U IIOTOKA SHEPTUU B SKOCUCTEMAX

ChopMIpOBaHHOCTH YMEHUS BBIIAEIATH CYLIECTBEHHBIE [IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
9YKapHoT; OAHOKJIETOYHbIX W MHOTOKJIETOYHBIX OpPTaHHU3MOB, BHJIOB, OWOrE€OLIEHO30B U
9KOCHUCTEM;

0COOEHHOCTH MPOLIECCOB OOMEHa BEIECTB M NPEBPAILCHHs 3HEPrHU B KIETKe, (HOTOCHHTE3A,
IUTACTHYECKOI0 M SHEPreTHUECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Mel03a, OIUIOJOTBOPEHHUS,
pa3BUTHA M Pa3MHOXKEHUS, WHAMBUAYaJbHOIO pa3BUTHS opraHu3Ma (OHTOreHesa), OOpbOBI 3a
CYILIECTBOBAaHHUE, ECTECTBEHHOr0 0TOOpa, BUA000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB K




Kon npoBepsiemoro | IlpoBepsiemble  Tpe0OBaHMA K NpeAMETHBIM pe3yJbTaTaM OCBOCHMS OCHOBHOM
TpeOoBaHHA o0pa3oBaTebLHON MPOrpaMMBbI CpeIHero o01ero 06pa3oBanus

cpene oOuTaHMs, BIMSIHUS KOMIIOHEHTOB SKOCHUCTEM, aHTPOIOTEHHBIX M3MEHEHUH B DKOCHCTE-
MaXx CBOEGH MECTHOCTH, KpYyrOBOpOTa BEIECTB U MPeBpallleHus SHepriuu B Onocdepe

YMeHHe HCIOoiIb30BaTh COOTBETCTBYIOIIUE AapryMEHTHI, OHMOJIOTMYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY JJI1 JOKa3aTelbCTBa POJICTBA OPraHU3MOB PA3HBIX CHCTEMAaTUUYECKUX TPYIIIL,

8 B3aUMOCBA3M OpPraHHU3MOB U CPCAbI O6I/ITaHI/IH; €ANHCTBA YCIOBCYCCKUX pac, HCO6XOILI/IMOCTI/I
30pOBOro 00pa3a >KU3HM, COXPAaHEHUS pPa3HOOOpa3usi BUAOB M DKOCUCTEM KaK YCIOBHSA
COCYIIECTBOBAHUS MMPUPOABI M YEITOBEUECTBA
YMeHne  KpUTHYECKH  OICHWBaTh  WHGOPMALUI0  OWOJOTMYECKOrO  COJICPKAHMS,
9 HUHTEPHPECTUPOBATE 3TUYCCKUC ACIIEKThI COBPEMCHHBIX I/ICCJ'IeIIOBaHI/Iﬁ B 6PIOJIOFI/IPI, MCIHUIINHE,

OMOTEXHOJIOTHH; PaCcCMAaTPUBATh III00ATBHBIE YKOJIOTHYECKHE MPOOIEMBbl COBPEMEHHOCTH, (Op-
MHPOBATH IO OTHOIIIEHHUIO K HUM COOCTBEHHYIO TTO3UITHIO

HEPEYEHb 3JJIEMEHTOB COIEPXAHUWS, IIPOBEPSAEMbBIX HA EID 110 BHOJOI'NN

Kon

IIpoBepsieMplii 3J1eMeHT coepKAHUS

buonorus xax Hayka. JKuBbIE CCTEMBI B UX HU3YUCHUC

11

CoBpemeHHas OuoJIorus - KOMILJIEKCHAsI HayKa. Buonornyeckue HayKH
1 U3y4yaeMble UMHU MpoOsieMbl. DyHIaMEHTaNbHbBIC, IPUKIAIHbIC U TOMCKOBbIC Hay4YHBIC HCCIICAOBAHUS B
OHOJIOTHH.

3Hadenmne Owmonornu B (hOPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAy4yHOW KapTwHbBI mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OHororueil. 3HaueHre OUONIOrUN B MPAKTUYECKON JIESITENbHOCTH YeJIOBEKa: MEIUITUHE, CEITbC-
KOM XO3SHCTBE, TPOMBINUICHHOCTH, OXPaHe TPUPOJIBI

1.2

JXKuBble cucTreMbl Kak mpeaMeT u3ydeHust ononaorun. CBOWCTBA XKUBBIX CUCTEM: €IMHCTBO XUMHUYECKOI'O CO-
CTaBa, MAWUCKPETHOCTh M IIEJIOCTHOCTh, CJIOXXHOCTh M YHOPSIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
caMoOpraHu3anus, CaMOBOCIIPOU3BENEHNE, PAa3PakKUMOCTh, H3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHU3alH >KUBBIX CUCTEM: MOJICKYJIAPHBIM, KIETOUHbIN, TKAHEBbII, OPraHU3MEHHBIN, OTYJISIIIH -
OHHO-BHJIOBOH, SKOCHCTEMHBIN (OHoreomeHoTnaeckuii), brnocdepusiit. [Iporeccsl, MpOUCXOMAIINE B KUBBIX
cucremax. OCHOBHBIE IPU3HAKU XKUBOTO. JKM3Hb Kak opMa CyIIeCTBOBAHUS MATEPUH

13

Meronsl  Ouonormueckoil — Hayku. HaOmiomeHue, u3MepeHHe,  OKCIIEPUMEHT, CHCTeMaTH3alus,
MeraaHamu3. [loHsTHE O 3aBUCMMOM UM He3aBUCHMOW IepeMeHHOW. llmaHupoBaHHE 3KCIIEpUMEHTA.
IlocTanoBka u mpoBepka rumnore3. HyneBas rumoresa. Ilonstue BoIOOpKM U €€ mocToBepHOCTH. Pasbpoc
B Ouonornyeckux HaHHBIX. OIEHKa JIOCTOBEPHOCTH IIOMYYEHHBIX Pe3yJIbTaToB. [IpUUYMHBI MCKa)KEHHS
Pe3yIbTaTOB 3KCTIepuMeHTa. [IoHsITHE CTaTUCTHYECKOTO TecTa

Kierka xak Omosiorndeckas cucreMa

2.1

Knerka — cTpykTypHO-QyHKIMOHANBHAs eArHUIa kuBoro. Mcropus orkpeitus kinerku. Paborsr P. I'yka,
A. JleBenryka. Knerounas teopusi (T.IlBann, M. lllneiinen, P. BupxoB). OcHOBHbIE MOJOXEHHUS CO-
BPEMEHHOM KJIIETOUYHON TEOPHH.
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Meroasl MOJEKYISIPHOH M KJIETOYHOH OMOJOrMH: MHUKPOCKOMMS, XpoMaTorpadus, 3nexTpodopes, Meron
MEUEeHBIX aTOMOB, AU PepeHInanbHOe HeHTPUPYTHPOBaHIE, KYyIbTUBUPOBAHNE KIICTOK

2.2

XHWMHWYECKUHA COCTaB KIETKA. Makpo-, MHUKpO- U YJIBTPAMHUKPONIEMEHTHl. Boma u €€ ponp Kak
PacTBOPUTENS, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHUH KJIETKU, TEILIOPEryALUUA. MUHEpAJIbHbIE BELIECTBA
KJIETKH, NX Onoiornieckast poib. Pojb KaTHOHOB U aHUOHOB B KIIETKE.

Buonornueckue momumepsl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTPYKTYphl OCIKOBOW MOJICKYJIBI.
[lepBuunas cTpykTypa O€ika, IMENTHAHAS CBsA3b. BTOpWYHAs, TpeTHYHAs, YETBEPTHYHAS CTPYKTYPHI.
Henarypanus. CoiictBa 0enkoB. Kiaccudukaius 0enkoB. buonornuyeckue GyHKIHH OSIKOB.

VYriieBoasl. MoHOCaxapubl, JMcaxapy/ibl, OJUrocaxapuabl U nojucaxapusl. OOIIKH TIaH CTPOCHUS U (U -
3MKO-XMMUYECKHE CBOMCTBA YriieBo0B. bruomornueckue GyHKIIMH YTIICBOIOB.

Jlunu et TuapoduiasHO-TUIPOPOOHBIS CBOICTBA. Knaccudukarus
munuaoB. Tpuriunepuisl, Gocdonumnmsl, BOCKH, crepouibl. buonorndyeckue ¢yHkiuu aunuaos. OOue
CBOWCTBA OMOJIOTMYECKMX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKAHHUIO, ITOJIYIIPOHHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK n PHK. Ctpoenne nykmenHoBbIX kucioT. Hykneoruasl. lpuHmm xomrute-
MentapHoctd. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnmpans. MecToHaxoxJeHHEe U OHO-
noruyeckue pyaknun JTHK. Bugsr PHK. ®ynkunu PHK B kiierke.

Crpoenne monekynsl AT®. Makpoaprudeckue cBs3u B Mosiekyine AT®. buomornyeckue Gynkmuu ATO.
BoccranoBnennasie nepeHocUnky, ux Gyakmun B kierke. CekpenupoBanne [JHK.

CtpykTypHas OHOJOrHs: OMOXUMHUYECKHE M OMO(PU3NYCCKHE MCCACIOBAaHUS COCTaBa U MPOCTPaHCTBEHHON
CTPYKTYPBI OHOMOJIEKYT

2.3

Tuner KiIeTok: »ykKapuoTWdeckas W mpokapuorudeckas. CTpykTypHO-(pyHKIIMOHaIbHBIE 00pa3oBaHUS
KIICTKH.

CrpoeHne MpokapuoTHIecKor KieTku. Kiterounas crenka Oakrtepwii u apxeil. OcCoOEHHOCTH CTPOCHHS
rerepoTpodHON B aBTOTPO(MHOH MTPOKAPUOTHIESCKIX KIIETOK. MEeCTO M POJIh IPOKAPHOT B OMOIICHO3aX.

Crtpoenne n (yHKIMOHUPOBAHHE DYKAPHOTHYECKOW KieTkH. [ImasmaTmdeckass mMeMOpaHa (Tuma3zMajieMma).
CtpykTypa IUIa3MaTH4ecKol MeMmOpaHBL. TpaHCHOPT BEIIECTB dYepe3 IUTa3MaTH4YecKylo MeMOpaHy:
naccuBHbIA (muddysus, obmeruénnas nuddysus), aKTUBHBIA (NMEPBUYHBIM W BTOPUYHBIN aKTHBHBIHN
tparcropt). [lomynponumnaemMocts MemOpansl. Pabota HaTpuii-kanueBoro Hacoca. JHIAOIUTO3: THHOIIUTO3,
(baroruTos. Dx3onuTo3. Kierounas crenka. CTpykrypa u (pyHKIIUU KIETOYHON CTEHKH pacTeHUM, TPHOOB.

Hurormaszma. Lutozoms. Lurockener. [IBmxenne nuromiasmel. OpraHougsl kieTkd. OmHOMEeMOpaHHBIE
OpPTaHOWIBI KIIETKHU: dHIoma3Matndeckas cerb (OI1C), ammapat ['onbmku, TM30COMBL, UX CTpOeHHE U (hYHK-
nuy. B3anMocBs3b omHOMEMOpaHHBIX OpraHoUJOB KieTKu. CTpoeHHe IpaHylIIpHOro perukyinyma. CuHtes
pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpaHyisipHBIi) 3HIO0IUTa3MaTHYECKHA PETH -
kynyM. CekperopHast ¢yHKus annapata ['onpmku. TpancropT BemecTB B KieTke. Bakyonu pacTUTenbHBIX
kierok. Kierounslii cok. Typrop.

HOHyaBTOHOMHLIG OpraHoOU bl KJICTKU: MUTOXOHAPHWH, MIIACTUABL.

Crpoenne u (yHKUMH MHUTOXOHApPUH u MacTuld. llepBUYHBIC, BTOPHUYHBIE M CIJIOXKHBIC IJIACTHABI
(hOTOCHHTE3UPYIOIINX SYKaPHOT. XJIOPOIUIACTHI, XPOMOIIJIACTHI, JIEHKOIUIACTHI BBICIINX PACTEHHH.

HememOpannslie opranonas! kierkun CTpoeHne U QyHKIUH HeMeMOpaHHBIX OPraHOMI0B KIIeTKH. Pubocomel.
MuxkpodunamenTsl. Mpimeunsle kieTkd. Mukpotpy6ouku. Kierounslii nentp. CTpoeHune M ABHKEHHUE
KTYTUKOB U pecHUYeK. MUKpOTpyOOuKHu 1uromia3msel. LleHTprons.
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Anpo. Obonouka sapa, XpOMaTHH, KapyuoIlIa3Ma, SAPBIIIKH, X CTpoeHUe U QyHKUWU. SIaepHblid OenKoBBIT
MaTpukc. [IpocTpaHCTBEHHOE pAacHoJIOKEHHE XpOMOCOM B HHTepdasHoM suape. benkn xpomatmHa —
THCTOHBI.

Knerounsie BkmoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApPHOT (pacTUTENbHOH, YKMBOTHOHM,
rpuOHON)

2.4

ACCHUMUIIALINS U JAUCCHMWIALUS — JIBE CTOPOHBI MeTabonmu3Ma. THmbl oOMeHa BEUIeCTB: aBTOTPOGHBIN
U TeTepoTpodHBIA. YdyacTue KHCIopoJa B OOMEHHBIX Mpoleccax. DHEpreTHuecKoe odecriedeHre KIIETKU:
npeBpamienue AT® B oOmeHHbIX Tmporeccax. DepMEHTATUBHBIM XapakTep peakIHil KIETOYHOTo
Merabonmu3ma. DepMEeHTBI, MX CTPOCHHUE, CBOHCTBa M MexaHu3M jeiicTBus. KodepmeHTsl. OTiamums
(epMEHTOB OT HEOPraHWYECKUX KaTaIu3aTOPOB. bBemKu-aKTUBATOPBHI U OCNKU-MHTHOUTOPHI. 3aBHCHMOCTD
CKOPOCTH (DepMEHTATUBHBIX PEAKIIUI OT Pa3ITUIHBIX (PAaKTOPOB.

[epBu4HBIA CHHTE3 OpraHMYECKUX BelecTB B kierke. dorocuHTe3. Ponk xmopomiacToB B mpotiecce (Horo-
cunre3a. CBeroBas u TeMHOBas (a3pl. [IpomykTHBHOCTH (OTOCHHTE3a. BinsiHUE pa3indHbIX QakTopoB Ha
cKopocTh (horocuHTe3a. 3HaUeHUE HOTOCHHTE3A.

XemocuHTe3. Pa3HooOpa3ne OpraHM3MOB-XEMOCHHTETHKOB: HUTpUDUIMpYIONIHE OakTepuH, Kene3o0ak-
TepuH, cepodaKTepUn, BOJOPOIHbIC OAKTEPHH. 3HAUCHHUE XEMOCHUHTE3A.

AnaspoOHble opraHu3Mbl. Bunsl Opoxenus. [IpomyKTbl OpoKeHHS W HMX HCIOJIb30BAHUE YEIOBEKOM.
AHa3poOHbIE MEKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUU M BO30YIUTETH OOIE3HEH.

AdpoOHBIE OpraHWU3MBL. OJTambl JHepreTudeckoro obmena. IlogroroBurenbHbI dTam. [nmkomns —
OECKUCITOPOJIHOE PACIICTIICHUE TITIOKO3BI.

Buonoruueckoe oKHCIEHUE, WM KIETOYHOE JbIxaHue. Pollb MUTOXOHJpUI B mporeccax OMOJIOTHYECKOTO
okucienus. [ukmudeckne peakiun. OxucnurenbHoe GochoprmmpoBanue. [IpenmyrecTBa a3poOHOTo MyTH
oOMeHa BeIIeCTB nepe aHadpoOHbIM. D(P(HEKTHBHOCTh SHEPTETHUECKOr0 00OMEHa

2.5

Peakunu matpuaHoro cuHTe3a. [IpUHIMI KOMIIEMEHTapHOCTH B PEAKIHUIX MaTPUYHOTO CHHTE3a. Peammza-
[IHsI HaclieACTBeHHON nHpopMaruu. [ eHeTnaeckuii Ko, ero cBoMCcTBa. TpaHCKPUIIIIHS — MATPUYHBIA CHHTE3
PHK. TIIpuHUuMnbl TpaHCKPUMIIMU: KOMILJIEMEHTAPHOCTh, AaHTUIAPAIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancmsimus u e€ sTanel. Ydactue TpancnopTHeix PHK B OmocmaTe3e Oenka. YcinoBus OmocuHTe3a Oenka.
KomnpoBanne amuHOKHCTOT. Poitb pbocom B OmocHHTE3€e Oelka.

OpraHm3amysi TeHOMa y MPOKAPHOT W 3YKAPHOT. Perynsmus akTMBHOCTH TEHOB Y MPOKapuoT. ['mmoresa
ortepona (d. XKaxo0, XK. Mano). Perynsiuns oOMeHHBIX MPOIIECCOB B KieTke. KileTouHbIi ToMeocTas.

Bupycsl — Hexiterounbsie popMbl JKU3HH U 00IHMTaTHBIE apa3uThl. CTPOSHUE MPOCTHIX U CIOKHBIX BUPYCOB,
pPETpOBHPYCOB, OaKTEpHOGaros.

BupycHsie 3aboneBanus yenoBeka, ;KuBOTHBIX, pacteHuit. CIIM/], COVID-19, connanpHble 1 MEIUIIMHCKIE
POOIIEMBI

2.6

Knerounsii muki, ero mnepuonsl u perymsiuus. Murtepdaza um muto3. OcoOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdasze. [logroroska kmerku Kk peneHuro. [IpecuHrerndyeckuit (IOCTMUTOTHYECKUH),
CHUHTETUYECKUH M MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TTepruopl HHTEp(a3bl.

Martpuunsiii  cuntes JHK — perumkamms. Ilpunnunsr  perumkamum  JJHK:  xommeMeHTapHOCTS,
MOJIYyKOHCEPBATUBHBIA CHHTE3, aHTUNapaienbHocTh. Mexanusm perukanuun  JHK.  Xpomocowst.
Crtpoenne xpomocoM. Teromepsl u TenoMmepasa. XpOMOCOMHEIN HA0Op KIETKU — KapHOTHIL J{UItoniHeIl u
raruIonIHbIA HaOophl XpoMocoM. ['oMonorudHbIe XpoMOCOMEL. [10T0BBIE XPOMOCOMBI.

HCHCHI/IG KICTKHW — MHTO3. CTaZ{I/II/I MHUTO3a U MPOUCXOIAIINEC B HUX MPOLECCHI. Tuner MuTo3a. KapI/IOKI/IHe3
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1 IUTOKHHE3. buonoruueckoe 3HaUYCHHE MHUTO3a. Perynaum[ MHUTOTHYCCKOI'O IIHMKJIa KIICTKH. HporpaM-
MHUpyeMasa KJICTOUYHAas rudenp — amnomnTos.

CDyHKHI/IOHaJ'IBHaﬂ TCHOMHUKaA

OpranusM kak Ouojornyeckas cucteMa

3.1

OILHOKJ'IGTO‘IHLIC, KOJIOHHMAJIbHBIC, MHOT'OKJICTOUYHBLIC OPTraHU3Mbl 1 MHOI'OTKaHECBBIC OPTaHU3MBbI.

®opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe (BKIOYas BereTaTUBHOE) U mosoBoe. Buasl 6ecrionoro pas-
MHOEHUS: TOYKOBaHUE, CIIOPYIISIIUS, (pparMeHTaIus, KIOHUPOBAHHE.

[TonoBoe pasmuoxxenue. [lonoBeie kueTku, win ramersl. Meiios. Cragun Mmeiiosa. [loBenenre xpoMocoM B
meroze. Kpoccunrosep. bruonornueckuii CMBICT Meii03a U MOJIOBOTO Tporiecca. Meiio3 U ero MecTo B KHu3-
HEHHOM ITKJIe OPTaHU3MOB.

[Ipen3aponpiiieBoe pa3puTHe. ['ameroreHe3 y >kMBOTHBIX. [lomoBble skene3pl. OOpa3oBaHUWE M Pa3BUTHE
moJIOBBIX  KieTok. CmepmaroreHe3 U ooreHe3d. CTpoeHHME TIONOBBIX KIETOK. OIIOJOTBOpEHHE |
SMOpPHOHATHFHOE Pa3BUTHE KUBOTHBIX. CITIOCOOBI OIUIOMOTBOPEHHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WnnuBuayansHoe pa3BuTHe OpraHu3MoB (oHTOreHe3). Cragmm 3MOpHoreHe3a >KMBOTHBIX (Ha MpHUMEpe
narymkn). Jpobnenune. Tunsl apobnenus. OcoOeHHOCTH ApOOJIEHUS MIIEKONMHUTAIONINX. 3apOAbIIIeBbIe
JUCTKU (TacTpyJsisiims). 3aKiiajgKa OpraHOB U TKaHEeW M3 3apOJIBIIIEBhIX JIUCTKOB. B3anMHOe BIMsIHUE YacTel
Pa3BHBAIOIIETOCS 3apoblua (3MOpPHOHANbHAS WHIAYKIHA). 3aKiajka IUIaHa CTPOCHHS >KUBOTHOTO Kak
pe3ynbTaT MEpapXU4ECKUX B3aUMOAEHCTBUH IeHOB. BiusHue Ha 3MOpUOHAJIbHOE DPAa3BUTUE Pa3IUYHBIX
(hakTOpPOB OKpY’KAOIIEH CpPEIbI.

Poct u paszButue XuBOTHBIX. IlocTaomMOproHaNpHEIA Tiepuo. Ilpsmoe u Hempsmoe pa3Buthe. PasButue ¢
MeTaMop(po30M y OECIO3BOHOYHBIX M IMO3BOHOYHBIX JKMBOTHBIX. bronorndyeckoe 3Ha4YeHUE MPSIMOTO H
HEMPSAMOTO Pa3BUTHS, UX PACTIPOCTpaHEHHE B IpHpoae. THIbl pocTa )KUBOTHBIX. PaKTOPHI PEryIaluy POcTa
KUBOTHBIX W denoBeka. CTaguy TOCTIMOPHOHAIBHOTO DPa3BUTHS y JKMBOTHBIX M dYeioBeka. llepmomsl
OHTOTEHEe3a YEIOBeKa.

PasMuoxxenne u pasButHe pacreHuid. ['ameroduT m cmopodut. Meio3 B KM3HEHHOM ITUKIIC PacTCHHUH.
O6pazoBanmue crop B mporiecce Meiio3a. ['amerorenes y pacrenuii. OTuionoTBOpeHne U Pa3BUTHE PACTUTEND-
HBIX OpraHu3MoB. JIBOifHOE OIIOOTBOpPEHHE Y MBETKOBBIX pacTeHuid. OOpa3oBaHUE M Pa3BUTHE CEMEHH.
MexaHW3MBI PeryIsliy OHTOTeHE3a Y PACTEHUI U )KUBOTHBIX

3.2

Hcropusi ctaHoBiIeHUSI U Pa3BUTUS TCHETHKH Kak HayKd. OCHOBHbBIC T'€HETHYECKHE MOHATUS U CHMBOJIBL.
I'omosioru4HbEIe XpOMOCOMBI, aJIENbHBIE T€HBI, aJTbTEPHATHBHBIC IPU3HAKH, TOMUHAHTHBIM U PELECCUBHBII
MPU3HAK, TOMO3UI0Ta, IeTEePO3UroTa, YUCTas JIMHMSA, THOpUAbl, reHoTHr, ¢eHotun. OCHOBHBIE METOBI
TeHETUKU: THOPHUIOTOTHIECKHA, IUTOIOTHYECKIH, MOJIEKYIAPHO-TeHETHIECKHMA

3.3

Monorubpuanoe ckpemuBanue. [lepBolil 3akoH MeHaens — 3aK0H eqMHO00pa3usi THOPUAOB EPBOTO MOKO-
nenus. lpaBuno nomuHupoBaHusa. BTopoii 3akoH MeHzenst — 3aKOH pacluerieHus npusHakoB. Lluronoru-
YeCKHUEe OCHOBBI MOHOIMOPHHOTO CKpeluBaHus. [ uoTe3a 4ucToTh ramer.

Ananuzupymoniee ckpemuBanie. [IpoMexyTouHbIi XapakTep HaciaeqoBaHus. PacuierieHne npu3HakoB Ipu
HEIOJIHOM JIOMUHUPOBAHUH.

I[I/IFI/I6pI/II[H0€ CKpCIIMBAaHUC. TpCTI/Iﬁ 3aKOH MCHI[CJ'ISI — 3aKOH HE3aBHUCHMOI'0 HACJICAOBAaHHA IMPU3HAKOB.
HI/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI JJHUTI! I/I6pI/I,Z[H01"O CKpCIIMBAHUA.

CHCHHGHHO@ HACJICAOBAHUC IIPU3HAKOB. Padorer T. MopraHa. CL[GHJ'ICHHOC HacJI€JOBaHUE TI'CHOB,
HapyIICHUEC CICIUICHU MCXK/Y I'CHAMU. XpOMOCOMHaH TCOpUs HACICACTBCHHOCTHU.
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I'enernka moja. XpOMOCOMHI)II‘/'I MEXaHU3M OnpeaACICHUA oja. AYTOCOMI)I
U TIOJIOBBIC XPOMOCOMBEI. I'omorameTHsbIil 1 FeTepOl"aMeTHLIfI moi. I'eHeTndeckas CTPYKTYpa IOJOBBIX
XpOMOCOM. HaCJ’ICI[OBaHI/IC IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [lneiioTponus — MHOXKECTBEHHOE JIeicTBUE TeHa. MHOKECTBEHHBIN ajie-
nu3M. BzanmoneiicTBue HeannensHbIx reHoB. KoMmiementapHocts. Onuctas. [lonumepus

3.4

BzaumopeiictBue reHotmna u cpedpl npu (opmupoBanuu (eHoTuna. V3MEHYMBOCTH NPH3HAKOB.
KauectBeHnHble 1 Konn4yecTBEHHbIE TPU3HAKU. BUIbI N3MEHUYMBOCTH: HEHACIECTBEHHAS U HACJIEICTBEHHAS.

MoaudurkanuonHas u3MeHUYMBOCTh. Ponb cpenpl B GopMupoBanun MoAu(HKANMOHHOW W3MEHYHBOCTH.
Hopma peaknuu npusnaka. Bapuanuonuslii psn u BapuanuonHas kpusas (B. HMoranncen). CsoiicTBa
MO (PHUKAIIMOHHONW N3MEHYHBOCTH.

T'emorunmueckass M3MEHUYUBOCTH. CBOWMCTBA T€HOTUIIMYECKOM W3MEHUYMBOCTA. BHIBI T'€HOTHIIMYECKOMH
M3MEHYMBOCTH: KOMOMHATHBHASI, MyTaI[HOHHAS.

KombOunaTtBHas M3MEHYMBOCTh. Mei03 M IOJIOBOI MPOIECC — OCHOBA KOMOMHATHBHON W3MEHYHBOCTH.
Ponb koMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUY T€HETUYECKOT0 pa3HOOOpa3us B MpeJeNax OJHOr0 BUA.

MYTaHI/IOHHaSI NU3MCHYUBOCTbD. BHHBI MyTaHHﬁi TCHHbIC, XPOMOCOMHBLIC, TCHOMHBIC. CIOHTaHHBIE U
WHAYOHUPOBAHHBIC MYTallHU. H)IepHI)Ie U LOUTOINIa3MaTUYCCKUE MYyTallUuu. CoMaTH4ecKHe W IIOJIOBBIE
MyTaluHu. HpI/I‘II/IHLI BO3HHUKHOBCHUSA MyTaIII/Iﬁ. MYTaFeHLI 1 UX BJIIMAHHUEC HAa OPraHU3MBI. 3aKOHOMepHOCTI/I
MyTallMOHHOTO  TIporecca. 3aKOH TOMOJIOTHUYECKHX PAJOB B  HACIEACTBEHHOW  HM3MEHYHMBOCTH
(H.W. BaBumos). BHesmepHas M3MEHINBOCTh M HACIIEACTBEHHOCTh

3.5

Kapuorun uenoBeka. MexayHaponHasi mporpaMMa HCCIIEOBAHHS T€HOMa deloBeKa. MeToabl M3ydeHUs
TeHeTUKM  YelIOBeKa:  TeHeaJOTMUecKWd,  ONM3HEHOBBIH,  IMTOrCHETHYECKUH,  MOMYyJSIHOHHO-
CTaTHCTUYECKUH, MOJEKYJsIpHO-TeHeTnuecKuii. COBpEeMEHHOE OIpeNeNeHrne TeHOTHIA: ITOJTHOTEHOMHOE
CEKBEHHUpPOBAHWE, TEHOTUNUpOBaHHWE, B TOM uucie ¢ noMouslo [II[P-ananu3a. HaciaencrBeHHbie
3a0oeBaHusl dYelmoBeKa. [ eHHBIE W XPOMOCOMHEIE OOJIE3HM deloBeKa. boiesHn ¢ HaciaemcTBEeHHOU
MIPEeapPAacIoNOKEHHOCTHIO. 3HAYEHNE MEIUIIMHCKON TeHETHKH B MPEIOTBPAICHNN U JICYEHUH TeHEeTHIECKUX
3a0oneBaHuil yenoBeka. CTBOJIOBEIE KIETKH

3.6

JloMecTHKaIisT M CeNCKITNA. 3apOoXKIeHUE CEIeKIIMN U AoMecThKanuu. Ydenrne H.M. BaBumoBa o meHTpax
MIPOMCXOXKICHHSI I MHOT000pasus KyIbTypHBIX pacTeHuil. Pomp cemekiuu B CO3MaHUM COPTOB pACTeHUU
¥ TopoJ; KMBOTHBIX. CoOpT, mOpoaa, IITaMM. 3aKOH TOMONOTHYECKHX PSJAOB B HACIEACTBEHHON
m3menunBocTy H.M. BaBuioBa, ero 3HaueHme I CENEKIIMOHHON PaOOTHI.

Meropp! ceneKoHHON padoThl. VICKyCcCTBEHHBIN 0TOOP: MacCOBBIN W WHAMBUAYAIbHBIA. JTarlbl KOMOMHA-
MOHHOH ceneknuu. Vcnpitanue mpon3BoauTeNei mo motoMcTBy. OTOOp M0 TEHOTHITY C MTOMOMIBIO OIIEHKH
(heHOTHIIAa TOTOMCTBA ¥ OTOOp 10 TEHOTHITY C momortIpio aHamuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/ CEJeKIIMOHHOW pa0oThl. PanuanoHHBIN M XUMUYECKUH MyTareHe3
KaK MCTOYHUK MyTalluil y KyIbTYpHBIX (popM opraHm3moB. Vcmonbp30BaHre TéHOMHOTO PENaKTUPOBAHUS U
MeTo10B pekoMOMHaHTHBIX JIHK 1t momydenus ncxomHoro Mateprania Juis CeleKInu.

[lonyuyenue mnonumuouaoB. BuyrpuBupoBas ruOpuansanysa. bIu3KopoAcTBEHHOE CKpeUIMBAaHUE, WU
nHOpuaMHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuaAnHT. ['erepo3uc u ero npuurHel. Vcnonabs3oBaHue
rerepo3uca B cenekiuuu. OtnanéHnas rubpummsaunus. [IpeononeHne Oecruionusi MEXBHIOBBIX T'MOPUIOB.
JlocTr)KeHus CeneKIuu PaCTEHUH U JKUBOTHBIX

3.7

O6’LCKTBI, HCIIOJIb3YEMBIC B 6I/IOTGXHOJ'IOI‘I/II/I, — KJICTOYHBIC U TKAHCBLIC KYJIBTYPbI, MUKPOOPTAaHU3MBbI, UX
XapaKTCpHUCTHKA. Tpa,Z[I/I]_[I/IOHHaFI OMOTEXHONOTUS: XH€6OHG‘IGHH€, MOJIY4YCHUEC KHUCIOMOJJOYHBIX IMPOAYKTOB,
BHUHOOCIHUCE. MI/IKpO6I/IOHOF nueckuii cuHTe3. OOBEKTHI MI/IKp06I/I0J'IOFI/ILICCKI/IX TEXHOJIOTUH. HpOI/I3B0}_'[CTBO
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6em<a, AMHUHOKHUCJIOT W BHTaMHWHOB. I/ICK}/CCTBCHHOG OIIOAOTBOPCHHUE. PGKOHCTI)YKHI/UI ﬂﬁHCKHCTOK n
KIIOHUPOBAHHEC KNBOTHBIX. Mer Ol TPAHCIVIAHTALIUHN AOCP KICTOK.

XpoMocoMHas U TeHHast MHKeHepus. VICKycCTBEHHBIN CHHTE3 TeHa M KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX
JHK. JlocTrxkeHus: ¥ MepcreKTUBbl XPOMOCOMHOM M FeHHOW WH)KeHepud. MeIuInHCKHE OMOTEXHOIOTHH.
Hcnonp3oBaHUE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpa3ue OpraHuyecKoro Mupa

4.1

Buonoruueckoe paznoodpaszue opranuzmos. CoBpeMeHHas cucteMa opranndeckoro Mupa. [IpuHunms! Kiac-
cudukanuu oprann3MoB. OCHOBHBIE CHCTEMATHUECKHE IPYIIITBI OPTaHU3MOB.

Oco0eHHOCTH CTPOCHUS U JKU3HENESITENbHOCTH OJHOKIIETOYHBIX OpraHW3MOB. bakrepuu, apxew, OJHOKIIe-
TOYHBIE TPHOBI, OJHOKJIECTOYHBIE BOAOPOCIH, JIpyrue NMpoTUCTH. KoJOHManbHBIE OpraHu3MbL JIBHXKeHHE
OTHOKJIETOYHBIX OPTaHHU3MOB: aMEOOHIHOE, JKIYTHKOBOE, pPECHHYHOEe. 3aluTa y OJHOKJIETOYHBIX
OpraHu3MOB. Pa3ipaxMMoOCTb y OJTHOKJIETOUHBIX OPraHU3MOB. TaKCUCHI

4.2

MHoroknerounsle pacreHus. B3auMocBs3b 4YacTel MHOTOKIETOYHOIO OpraHu3Ma. TkaHW, OpraHsl M
CHCTEMbl OpPTaHOB MHOTOKJIETOYHOro opraHm3ma. OpraHm3M Kak enuHoe Ienoe. TkaHu pacTeHuil. THmbl
pacTHTENbHBIX TKaHE: oOpa3oBaTeNbHAasd, IIOKPOBHAS, MPOBOJAIIAS, OCHOBHAS, MEXaHWYECKas.
OcobenHoctu cTpoeHusl, QYHKIUH U PacloNOKeH!sI TKaHEeH B OpraHax pacTeHHI

4.3

BereraTuBHbIE M TI'eHEpaTHBHBIE OpraHbl pacTeHuid. @DYHKIMM OpraHoB M cucreM opraHoB. Kapkac
pactenuii. JIBuKeHrHe MHOTOKJIETOUHBIX PACTEHUN: TPOMU3MbI U HaCTUH. llormoimieHue BoAbl, YTrIeKUCIOro
raza ¥ MUHEpaJbHBIX BeEIIeCTB pacTeHUsMH. [lpixaHue pacteHuil. Jnddysus ra3zoB depe3 MOBEPXHOCTh
KJIeTKH. TpaHCIIOPTHBIE CHCTEMBI pacTeHWH. BpigeneHue y pacTeHHH. 3amTa y MHOTOKIIETOYHBIX
pacrenuii. Kytukyna. Cpencrsa macCHBHOW W XMMHYECKOH 3aTUThI. OUTOHITUIBL.

PazppaxxuMocTh U perynanusa y opranu3MoB. Pa3mpaKuMoCTh M pErymsiiusl Y MHOTOKJIETOYHBIX PAaCTEHUN.
PocroBeie BemecTBa 1 MX 3HAUEHUE

4.5

MHoOroki1eTo4YHble KUBOTHBIE. B3aMMOCBS3h YacTe! MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl U CH-
CTEMBI OPTAaHOB MHOTOKJICTOYHOT'0 opranu3ma. OpranusmM Kak enuHoe 1emoe. ['omeocTtas. TkaHH )KUBOTHBIX
W delaoBeKa. THIBI JKWBOTHBIX TKAHEHW: OIUTENHANbHAS, COCOUMHUTEIbHAS, MBIIICYHAS, HEpPBHAS.
OcoGeHHOCTH CTpOeHMS, PYHKIINI 1 PACIIONOKEHUS TKaHEeH B OpraHax )KMBOTHBIX U YEIOBEKa

4.6

Oprassl U CHCTEMbl OPTaHOB XUBOTHBIX. DYHKIIMM OPraHoB U cHCTeM opraHos. Omopa Tena OpraHu3MOB.
Ckernerbl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX >KUBOTHBIX. HapykHbIil 1 BHYTpeHHUI ckeneT. CTpoeHue u
THUIIBl COSMHEHUS KOCTEH.

JIBI>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme XuBOTHBIX. IluTaHMEe MO3BOHOYHBIX >KUBOTHBIX.
Jrpixanne sxuBoTHBIX. KoxHOe mpixanue. JKabepHoe u 1€royHOE IhIXaHHE.

JlpIxaHHe TO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHHUS JETKUX IT03BOHOYHBIX
XKHUBOTHBIX. J{pIXaTenpHas cucTema denoBeka. MexaHn3M BEeHTWIALUH JEMKUX y NTHI U MIEKOMUTAOLINX.
Tpancnopt BEILIECTB
y OpraHuM3MoB. TpaHCIOpPT BelIeCTB Y >KMBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas
CHCTEMa TII03BOHOYHBIX MBOTHBIX. Kpyrum kpoBooOparieHHs. DBOMIOLUOHHBIE YCIOKHEHHUS CTPOCHUS
KPOBEHOCHOH CHCTEMbI MO3BOHOUYHBIX JKMBOTHBIX. BhINeneHHe y opraHu3MoB. BeigeneHue y KUBOTHBIX.
CoxpatutensHble Bakyoian. Opranel BeigeieHusi. CBsi3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIAEIUTENbHON
cucreMaMu. Beienenue y mo3BOHOYHBIX JKMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI 1
WX TIPOU3BOJHBIE.

PaBZ{pa)KI/IMOCTB " peryjdanust y OpraHn3mMoOB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Taxcucsl.
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PaSHpa)KI/IMOCTI) U pEeryiidiug y MHOT'OKJICTOYHBIX paCTeHI/IfI. PocToBrie BCIICCTBA U UX 3HAYCHUC.

HepBHas cucrtema u peduekTopHas peryisiius Yy MHOTOKJIETOYHBIX JKMBOTHBIX. HepBHas cucrtema u eé
OTJeNbl. DBOIIOLIMOHHOE YCIOXKHEHNE CTPOCHUSI HEPBHOM CHCTEMBI Y AKUBOTHBIX.

Pazpaborka anropurmMoB u mporpamMMm Ui S(QGEKTHBHOW (QYHKIMOHAJILHOH aHHOTAIlMd T'€HOMOB,
TPaHCKPHUIITOMOB, TIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHHI, )KUBOTHBIX U YEIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0pOBbLC

5.1

OpFaHBI U CUCTEMbI OpPTaHOB YC€JIOBCKA. OT]IGJII)I T'OJIOBHOI'O MO3ra ITO3BOHOYHBIX »KHBOTHBIX. PeQ)neKc u
peduiekropHast ayra. be3ycinoBHble W ycioBHbIE peduiekchl. ['ymMopanbHas peryisius ¥ SHIOKPUHHAS
cHCTeMa XHUBOTHBIX U 4YernoBeka. JKene3bl 3HIOKPUHHOW CHCTEMBI M MX TOPMOHBL [leiicTBHe TOpMOHOB.
B3auMocBs3b HEpPBHOH M SHJOKPUHHOW cHcTeM. [umnorajgamo-ruriodusapHas cucrema. Peduiekc u
pednexropHas myra. be3ycnoBHbIE U YCTIOBHBIE pedIeKCh

5.2

3amuTa opranu3ma ot OosnesHei. IMMyHHas cucrema denoBeka. KieTouHblil 1 TyMOpalbHbI HMMYHHTET.
Bpoxn€HHblid, NpHOOPETEHHBIH  crieUPUYecKU  WMMYHHTET. Teopus  KIIOHAIbHO-CEIIEKTUBHOTO
nvmmyanTera (I1.Opmux, @.M.bepner, C.ToneraBa). BocnamurtenbHble OTBETHl OpraHu3moB. Poinb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3200JIeBaHHUN

5.3

KpoBenocnas cuctema u e€ opranbl. Cepiile, KpOBEHOCHBIE COCYABI W KpPOBb. Kpyrum kpoBooOparieHusI.
Pabota cepania u e€ perymsnus

5.4

Npixanue uvenoBeka. JAuddys3us ra3oB uepe3 MOBEPXHOCTb KIETKH. J[pIxaTelbHas CHCTEMa 4YEIOBEKa.
JlpIxaTenbpHas TOBEPXHOCTh. Perymsmus apixanus. JprxarenpHbie 00bEMbI

5.5

[MumeBaputensHas cucrema 4enoBeka. OTHeNbl MUIEBAPUTENHHOrO TpakTa. [InimeBapuTenbHBIE JKENe3bl.
BryTpunonoctHOE 1 BHYTPHUKIETOYHOE THUIIIEBAPEHUE

5.6

[TokpoBer u nx mpomsBomgHbie. Opranbl BeigeneHus. [loukn. CtpoeHne u (yHKIHOHMpPOBAHHWE HEPpPOHA.
Ounprpanus, Ccekpenus W OOpaTHOE BCAChIBAHME KaK MEXaHU3MBI DPa0OTHl OPTraHOB BBIJCICHUS.
O6pazoBaHue MOUYH y YeJTOBeKa

5.7

JIBrokeHue dYelmoBeka: MbImiedHas cucreMa. CKeleTHble MBIMIB B WX pabora. CTpOSHWE W THIIBI
COeIMHEHUS KOCTEN

Teopus sBomtonuu. Pazputue xu3HU Ha 3emiie

6.1

OpomtounonHass teopusa Y. [lapeuna. IlpeanochbulkM BO3HUKHOBEHHUS OapBUHU3MA. JKH3Hb U HaydyHas
nesitenbHOcTh Y. JlapBuHa.

JIBrkymme cuibl 3BoMonuy BUIOB 10 Y. /lapBuHy (BBICOKAass HHTEHCHBHOCTh Pa3MHOMKEHUSI OPTraHU3MOB,
HaCJeJCTBeHHAs N3MEHYHBOCTH, OOpPH0a 3a CyIIeCTBOBaHNE, €CTECTBEHHBIN U UCKYCCTBEHHBIH O0TOOP).

Odopmienne cunrernueckoil Teopun sBoionnu (CTI). HelitpansHas Teopust sBoirounu. CoBpeMeHHas
9BOJIOLIMOHHAS OMONOrusl. 3HAYEHHE 3BOJIIOLMOHHON TEOpUU B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOH Kap-
THUHBI MUPa

6.2

[Monynsuusa kak 3aeMeHTapHasi equHuua 3Boaonuu. COBpeMEHHbIE METObI OLIEHKU T'€HETUYECKOr 0 pa3Ho-
o0pasuist M CTPYKTYpHI momyisnuid. Vi3MeHeHrne reHo(oH1a TMOMYIISAIUN KaK dJIeMEHTapHOe BOIIOIMOHHOE
siBJICHUE. 3aKOH TeHeThndeckoro paBHoBecus k. Xapau, B. BaitanOepra.

OnemeHTapHbIe (akTOphl (ABMXKYIIME CHIIBI) 3BOJIIOUKMK. MyTalMoHHBINA nporecc. KomOnHaTHBHAS M3MEH-
yuBOCTh. [peiid reHoB — cinyvaliHble HEeHANpaBICHHbIE U3MEHEHHS YacTOT ajulesield B MOmyJsuusaX. D ¢ext
ocHoBatens. Murpauun. M3omsuaus nomynsuuid: reorpaduveckast (IpOCTpaHCTBEHHAs), OMOIOrMYEcKas
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(penpoayKTHBHAS).

EcrectBennsbiii oTOOp — HampaBisitomui (akrop sBomronud. PopMbl €CTECTBEHHOIO 0TOOpa: ABHIKYIIWH,
CTaOMIIM3UPYIOLIHHA, pa3phIBalOIIni (An3pynTHBHEI). [TooBoii oTOOp.

[IprcnocobneHHOCTs OPTaHU3MOB KaK pPe3yabTaT MHKPOIBONIONUH. BO3HUKHOBEHHE MNPHCIOCOOICHHM
y opranuzMoB. Apomopdo3bl M uaumoamantanuu. [Ilpumepbl mnpucrnocoOieHuid y opraHuzmMoB. OTHO-
CHUTEIILHOCTh MPHUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BugooOpa3oBaHue Kak pe3ysibTaT MUKPOIBOIIONUH. V30isius — Kiroue-
BO# (hakTop BuI000pa3oBanus. [1yTu u crnocoObl BHI000pa30BaHUs: ajlionaTpuueckoe (reorpapuieckoe),
CUMIIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE» (IOJMILIOWAM3AIMs, ruopuan3anus). JIMTenbHoCTh
3BOJIIOLIMOHHBIX MTPOIIECCOB.

Mexanu3mbl popMHpoBaHUs OUOIOTUIECKOr0 Pa3HOOOPa3HsI.

Ponp IBOMIOLMOHHONW OuonOoruM B pa3pabOTKe HAyYHBIX METONOB COXpaHEHHUs OHOpa3zHOOOpa3us.
MUKpPOIBOIIOIUS ¥ KOJBOIIOIMS TApa3uTOB U UX X035ieB. MexaHu3Mbl (pOpMHUpPOBaHUSI YCTOMYMBOCTH K
AHTUOMOTHKAM ¥ criocoObI OOpHOBI ¢ Hel

6.3

Mertonsl m3ydeHUsT MaKpodBOMoNHH. [laJeoHTOMOTHYECKE METOABl M3Y4deHHS 3Boonud. llepexomHbie
(hopMbI 1 HUTOTCHETHIECKHUE PSAIBI OPTaHU3MOB.

Buoreorpaduueckne Meronpl u3yueHus: 3Bonmonun. CpaBHeHHe (QUIOphl U (payHbI MATEPUKOB M OCTPOBOB.
buoreorpadudeckue odmacta 3eMiti. BUABI-OHACMHUKN U PEITHKTHI.

OMOPHOJIOTHYECKHE W CPaBHHUTEIHLHO-MOP(OIIOTHYECKUE METOJ(bl W3yUYeHUs HBOJNIONHMH. | eHeTHYecKue
MEXaHM3MBl DBONIIOIIMM OHTOT€HE3a W TOSBJICHHS DSBONIONMOHHBIX HOBIIECTB. | OMONOTHYHBIE U
aHAJIOTWYHBIE OpraHbl. PyauMeHTapHble oOpraHsl W aTaBU3MBL  MONEKYISIpHO-TEHETHYECKHE,
OMOXMMHYECKHEe ¥ MaTeMaTHYeCKHe METOABl M3Y4eHHWs JBOMIONWHU. |'omonormdHbie reHbl. CoBpeMEHHBIE
METOJIBI TOCTPOCHHS (PHIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIe MyTallluyu U 3BOJIIOLUSA T'€HOMOB.

OO0mme 3aKOHOMEPHOCTH (IIpaBWja) SBOMIONUH. HeoOpaTUMOCTH SBONIONWN. ANANTHBHAS pPaIdaIlis.
HepaBHOMEPHOCTH TEMITOB 3BOIIOIHH

6.4

Hayunble runore3s! MpoMCXOXKICHNS KU3HHA Ha 3emiie. AOHorenes u naHcrnepMusi. JJoHay4dHble peacTasiie-
HUS O 3apOXKACHUM XU3HM (KpealroHW3M). [ MImoTe3a MOCTOSIHHOTO CaMO3apOoXKICHUsS KU3HU U €€ Oompo-
Bepkenue onsitaMu @. Penn, JI. Ciannanmann, JI. [actepa. [Ipoucxoxkaenne ®u3HU U aCTPOOHOTIOTHS.

OcHOBHBIE dTambl HeOpraHWYecKoi sBomrornuu. [lmaHerapHas (reomormveckas) DBOMIONUSA. XHUMHUYECKAs
aBOMONIMSA. AOMOTEHHBIN CHHTE3 OpraHMYecKuX BemlecTB n3 Heoprannmdeckux. OmsiT C. Muiepa u . FOpu.
O6pazoBanmue momumepoB n3 MoHOMepoB. KoarepBatHas runore3a A.W. Omapuna, rumore3a MEPBHYHOTO
oymbona J[x. Xonneina, reaerndeckas rumnoresa . Mémnepa. Pu6osumer (T. Uek) u rumoteza «mupa PHK»
V. I'mnbepra. PopMupoBanre MeMOpaH U BOSHUKHOBEHUE ITPOTOKIIETKH.

I/ICTOPI/ISI 3eMin u METOIBI €€ HU3Yy4YCHUH. Hckomaemeie OPraHUYCCKHUC OCTATKHU. FCOXpOHOHOFI/IH u eé
MCTOBbI. OtHOcUTeNbHASS U a0COIIOTHAS TCOXPOHOJIOTUA. F€OXp0HOJ'IOFI/I‘IeCKa$I [IKaJa: 35O0HBbI, 3PBbI,
MEepUOJbl, SIIOXHU.

HauanbHbie sTanbl opranndeckoit sBomonud. [losBineHre 1 3BOTIONHS MEPBHIX KIETOK. DBOMIOLHUS METa0o-
nu3Ma. BozHukHOBeHMEe mepBhIX 3kocucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOINIEHKH KaK aHaJor MEepBBIX Ha
3emie coobmiectB. CTpoMaTonuThl. [IpokaproThl U 3yKapuOTHL.

[Ipoucxoxnenne 3ykapuor (CUMOHOTEHe3). DBOIIOIMOHHOE MPOMCXOXACHUE BUPYCOB. lIpomcxoxmeHue
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MHOT'OKJICTOYHBIX OPIraHN3MOB. Bo3HnKHOBEHHE OCHOBHBIX rpyni MHOT'OKJICTOYHBIX OPraHU3MOB.

OCHOBHBIE dTarbl 3BOMIOLUUH BBHICIIUX pacTeHni. OCHOBHBIE apoMopdo3bl pacTeHuid. Beixoa pacteHuit Ha
cyury. [losBneHne cropoBBIX pacTeHUll W 3aBoeBaHME UMH cymn. CeMeHHble pacTeHus. [Ipoucxoxaenue
LIBETKOBBIX PACTEHUH.

OCHOBHBIE ATaIlbl IBOJIONUU KUBOTHOTO MHUpa. OcHOBHBIE apoMopdo3bl XKUBOTHBIX. BeHickas dayHa.
KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THUMOB. [lepBble XOpJOBbIC KUBOTHBIE. JKU3HB B BOJE.
OBomtonys MO3BOHOYHBIX. [Ipomcxoxnenne amdubuii u pentuwmmii. [IporcxoxaeHne MIIEKOMUTAIOIIMX
u nun. [puanun xiroueBoro apomopdosza. OcBoeHre 0eCrIO3BOHOYHBIMUA U MTO3BOHOYHBIMU JKHBOTHBIMHU
CyIIH.

PazButne xu3Hu Ha 3emiie MO dpaM W IMEpHOoJaM: apxXel, IMPOTEpO30i, Mae030i, ME3030M, KaWHO30i.
OOmasi XapakTepUCTUKAa KIMMaTa M TEOJIOTHYECKHUX MpoieccoB. [losBiieHHE M PACHBET XapaKTEPHBIX
OpPTraHu3MOB. YTiie00pa30BaHKe: €ro YCIOBUS U BIMSHUC HAa Fa30BbIl COCTaB aTMOCHEPHI.

MaccoBbie BBIMHUPAHHA — DKOJOIrMYECKUE KPHU3WCHI ITPOLULIOIO. HpI/I‘-II/IHI)I n CJICACTBUA MAaCCOBBIX BBIMH-
panuii. COBpeMEeHHBIN YKOJIOTHIECKUI KPU3HUC, Er0 0COOCHHOCTH

6.5

Paznensr u 3amaun aaTpomonoruu. Meroas!l antpomongorud. CTaHOBIEHUE TIPEACTABIICHUN O TIPOUCXOXKIE-
HuM yenoBeka. CoBpeMEHHBIE HAYTHBIC TEOPHH.

CX0ncTBO 4enoOBeKa C JKMBOTHBIMH. CHCTEMAaTHYECKOE MOJOXKEHHe deraoBeka. CBHAETENhCTBA CXOJCTBA
YyeloBeKa C  OKMBOTHBIMH:  CpaBHHTENbHO-Mopdoiorudeckue, dmOpuonorudyeckue,  Quzuonoro-
OonoxuMudeckue, moBeneHueckre. OTINYMS dYeIOBEeKa OT JKUBOTHBIX. [IpAMOXOXKIEHHE ¥ KOMILJIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta ¥ BTOPOW CUTHAJILHON CHCTEMEI.

JBroxymue cuisl ((haKkTophl) aHTPOIOTeHe3a: ONOIOTHYeCKre, coruaababie. COOTHONIEHHE OMOTOTHYECKUX
Y COIMATBHBIX ()aKTOPOB B aHTPOIOT'CHE3E.

OCHOBHBIE CTaJMH aHTPOTIOreHe3a. ABCTPAJIONUTEKN — ABYHOTHE MPEIKHU JIfoel. YemoBeK yMembIid, TiepBhIe
W3TOTOBIIEHUSI Opynui Tpyda. YemoBek MpSAMOXOMAIIMN W TEPBBIM BBIXOJ JIOAeH 3a mpemensl Adpuku.
UenoBek redaenb0eprekuii — o0mui MpeoK HeaHIepPTaIbCKOTO YeI0BeKa M YeloBeKa pasyMHoro. YemoBek
HEAHJECPTAJbCKAM KaK BUJ JIOACH XOJNOJHOrO KiumaTa. YenoBeK pa3yMHBbII COBPEMEHHOrO THIIA,
JIEHUCOBCKUH YEIOBEK, OCBOSHHE KOHTHHEHTOB 3a mpenenamMu AQpuku.

DBOIONIAA COBPEMEHHOTO 4denoBeka. EcTecTBeHHBI 0TOOP B MOMYNSIUSAX YelNoBeKa. MyTallMOHHBIA MPO-
necc u monuMopdusM. llomynsmuoHHBIE BONHBI, Apeld TeHoB, Murpanus U «d3PQPEeKT OCHOBATENIS» B
MOIMYJISIMSX COBPEMEHHOIO YEJIOBEKa.

Uenoseueckue pacel. [loraTre o pace. bombime pachl: eBporneonaHas (eBpa3uiickas), aBCTpato-HerporuIHas
(axBaTOpHWanpHas), MOHTONOMHAS (a3MaTCKO-aMepuKaHCKas). Bpemss u TyTu pacceleHHs YeloBeKa I10
wranere. ExguncTBO uenmoBeueckux pac. Hayunast HecocTosTensHOCTh pacusma. lIpucnocoGneHHOCTH
YeIoBeKa K Pa3sHbIM YCIOBHSIM OKpY)Karollel cpensl. BnusHue reorpaduueckoil cpeasl u Aperida reHoB Ha
MOP(OIOTHIo ¥ PU3NOJIOTHIO YETOBEKA

OKOCHCTEMEBI U MNpUCyImure UM 3aKOHOMEPHOCTHU

7.1

Pasz{emﬂ " 3aJ1a4r 3KOJIOI'nu. CBS3b DKOJIOTHH C APYTUMH HayKaMHU.

Meropst skonoruu. lloneBple HaOMIOAeHNS. DKCIEPUMEHTH B 3KOJOTHH: TPHUPOJHBIE W J1a0OpaTOpPHEIE.
MopgenupoBanue B OJKOJOTMU. MOHHUTOPUHT OKpPY)KArOIIEH Cpenbl: JIOKANbHBIA, PETHOHAIBHBIA U
ri100aJIbHBIN

7.2

DKOJIOrH4YecKue (l)aKTOpLI U 3aKOHOMCPHOCTHU HX HeﬁCTBHH. KﬂaCCH(bHKaHHH OKOJIOTHYECCKHUX (baKTOpOBZ
a6I/IOTI/I‘leCKI/IC, 6I/IOTI/I‘leCKI/Ie, AHTPOIIOI'CHHBIC. O6H.[I/Ie 3aKOHOMCPHOCTH HeﬁCTBHH OKOJIOITMYECKHX
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¢dakropoB. IlpaBuno wmwmaumyma (K. lnpenrens, FO. JIubux). TonepaHTHOCT. OBPUOHOHTHBIE U
CTCHOOVMOHTHBIC OPTaHU3MBI,

Abuornueckue QaxTtopbl. CBeT Kak 3Komormueckuii axrop. JlelicTBUE pa3HBIX YYaCTKOB COJHEYHOTO
CHEeKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PAaCTeHUH M JKUBOTHBIX I10 OTHOIIEHHWIO K CBETY.
CurnanpHas poib cBera. QOoTonepruoan3M.

Temmneparypa kak skoimoruueckuil Qakrtop. JlelicTBue TemmepaTypbl Ha OpraHu3Mbl. [lOMKHIOTEpMHBIC
Y TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBL.

Brnaxxnocth Kkak dkonormuyeckuit ¢axtop. IlpucmocoOneHuss pacTeHUH K TOIICPKAHHIO BOJHOTO
Oananca. Kiaccudukanusi pacTeHUil 110 OTHOIICHUIO K Boje. [IpucnocoOsieHus )KMBOTHBIX K M3MEHCHHIO
BOJIHOTO PEXHMA.

Cpenpl oOMTaHWS OPTaHM3MOB: BOJHAs, HA3EMHO-BO3JYIIHAS, IMOYBEHHAs, TIyOWHHAsl IMOJIOYBEHHAs,
BHYTpHOpraHu3MeHHas. OH3NKO-XUMHUUECKHEe OCOOCHHOCTH Cpei OOMTaHusl opraHu3mMoB. [IpucnocobneHus
OPTaHM3MOB K XHM3HH B Pa3HBIX Cpelax.

buonornueckue putmel. BHemHue n BHyTpeHHHE pUTMBL. CyTOUHBIE M TOOWYHBIE pUTMBIL. [Iprucnocobnen-
HOCTbh OPTaHM3MOB K C€30HHBIM U3MEHEHUSIM YCJIOBUI )KU3HHU.

XKuznennsie Gopmbl oprann3mos. [loHsTHe 0 *xH3HEeHHOU QopMme. JKu3HEeHHbIE (OPMBI PACTEHHIA: JIepEBb,
KyCTapHHKH, KyCTapHHYKH, MHOTOJICTHUE TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBbIE (HDOPMBI KHBOTHBIX:
TUAPOOUOHTEI, TE€OOMOHTHI, a3pOOHOHTHL. OCOOESHHOCTH CTPOCHHS M 00pa3a KH3HU.

buornueckue dhakTopsl. Buabl OMOTHYECKMX B3aUMOACHCTBUN: KOHKYPCHIIHS, XUIITHHYECTBO, CAMOHMO3 U €ro
dbopmel. TlapaszuTusm, Kooleparus, MyTyaln3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxjieOHWYIecTBO). He-
TpoduUecKre B3auMOICHCTBHS (Tonuueckue, popuueckue, hadpruyeckue). 3HaUCHHE OMOTHYECKUX B3aMMO-
JEMCTBU JUIA CYIIIECTBOBAaHUSI OPTaHU3MOB B cpenie oOuTanus. [[pruHIINT KOHKYPEHTHOT'O UCKITIOYEHHUS

7.3

OKONOTMYECKHE  XapaKTepUCTUKU  momynsiuu. [lomynsmust  kak — Ouonorudveckass — cucrema. Pomb
HEOMHOPOTHOCTH Cpenbl, (U3MUECKUX OaphepoB W OCOOCHHOCTEH OHOJIOTMH BHAOB B (DOPMHPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYpHI MoMysisiiuid. OCHOBHBIC MOKA3aTENH TMOMYJISAIUN: YHCICHHOCTD, MIOTHOCTS,
BO3PACTHAS U MOJIOBAsi CTPYKTYPA, POKIAEMOCTbh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAIIHUSI.

Okonoruyeckas CTpykTypa nomyssiudu. OIeHKa YMCIIEHHOCTH IONMyJsiuuM. /lMHamuKa HOmymsanud U eé
perymsinusa. buornueckuil noreHyan nomyisinui. MopenupoBanue AnHaAMHUKH nomyisinuu. Kpusbele pocra
YHCICHHOCTH nonyssiuud. KpuBble BbDKHMBaHMS. Perymanusi YUCICHHOCTH MMOMYJSILHUMA: POib (aKToOpoB,
3aBHUCAIIMX U HE 3aBUCSALINX OT IUIOTHOCTH. DKOJIOTUYECKUE cTpaTeru BuIoB (r- u K-crparerun).

[lonarre o0 sKomormueckoi Humle Buga. Mecroobutanue. MHOrOMepHass MOJENb HKOIOTHYECKONH HUIIN
k.. Xatunncona. Pazmepsl sxonornyeckoil Humu. [loTreHnnanpHas v peaqn30BaHHAs HALLIY.

Bun kak cucrema nomynsiuuid. Apeanbsl BUIOB. Bumbl M UX JKU3HEHHBIE CTpaTerMU. 3aKOHOMEPHOCTHU
MOBEJICHUS 1 MUTPALIMH KUBOTHBIX. BHONIOrHUecKie NHBA3UU YyKEPOIAHbBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3M Mexay OpraHu3MaMH B OHOILICHO3E.
OkocucreMa Kak oTkpbitas cuctema (A.lx. Tencnu). @yHKIHMOHAIBHBIE OJJOKM OPraHU3MOB B HKOCHUCTEME:
MPOIYLEHTHI, KOHCYMEHTBI, penyueHTsl. Tpopuueckue ypoBHU. Tpoduueckue menu u ceru. AOMOTHIECKHE
61oku 3kocucteM. [1ouBsl 1 MBI B 9KOcHcTEMax. KpyroBopor BelecTB ¥ OTOK 3HEPTHH B HKOCHCTEME.

OcHOBHBIE IIOKA3aTelIN SKOCHCTEMBI. bromacca u OpoaAYyKIUA. OKOJIOTHYCCKHE nupaMuabl YUCCII, 0HOMAaCChI
" DHEPruu.

HanpasnenHsle 3akOHOMEPHBIE CMEHBI COOOIECTB — CyKueccHH. [lepBuUHbIe 1 BTOPUYHBIE CYKLIECCUN U HX
NPUYMHBL. AHTpPOIOrEHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOmiectBo. buopaszHooOpasue u
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IMMOJIHOTA KPYroBOpoOTa BCUICCTB — OCHOBA yCTOI‘/JI‘II/IBOCTI/I COO6HICCTB.

HpHpOI{HI)IC O9KOCHCTECMBI. AHTpOHOFCHHI)Ie 9KOCHCTCMBI. AI‘pOG)KOCI/ICTCMa. ArpoueH03. Paznuuns MCKIY
AHTPOIIOI'CHHBIMHA U IIPUPOAHBIMU SKOCUCTEMAaMMU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opockas ¢iopa u ¢payna. CHHAaHTpONH3aUs
rOpoZICKOH (ayHbl. bruonornueckoe n X03sHCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U ypOOIKOCHCTEM. 3aKOHO-
MepHOCTH (POpMHUPOBaHHUST OCHOBHBIX B3aMMOACHCTBHI OPraHU3MOB B 9KOCHUCTEMAX.

IlepeHoc 3HEpruM U BELIECTB MEXKIAY CMEKHBIMHU 3KOCHUCTEMAMU. Y CTOMYMBOCTh OPraHW3MOB, MOIMYJISLIMNA
1 KOCHUCTEM B YCIIOBUSAX ECTECTBEHHBIX U aHTPOMOT€HHBIX BO3/IENCTBUI

7.5

Buocdepa — oOmiernanerapaas o0ojiouka 3eMiIM, INIe CYIIECTBYET WJIM CYIISCTBOBAla *H3Hb. YUCHUE
B.U. Bepuajackoro o 6uochepe. Obnactu ouocdepst u e€ cocras. JKuboe BemiecTBo Ouocheps! u ero GpyHk-
IHH.

3aKOHOMEPHOCTH CyllecTBOBaHUs Ouocdeprl. OcoOeHHOCTH OMOC(ephl Kak TIJI00AJIBHOM 3KOCHCTEMBI.
JuHamuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BelecTB U OMOreoOXMMHYECKHE ITUKIIBI (Yriieposa,
azora). PutmuuHOCTS siBeHU B Onocdepe.

3oHansHOCTE Ouochepsnl. [lonstue o 6Gnome. OcHOBHBIE OMOMBI CYIIIU: TYHJIpa, XBOMHEIE Jieca, CMEIIaHHbIC
Y IIMPOKOJIMCTBEHHBIE JIeca, CTEMH, CAaBaHHBI, TyCTHIHH, TPOIHMYECKHE Jieca, BHICOKOrophs. Kmmmar, pactu-
TENbHBIN ¥ )KUBOTHBIM MUP GMOMOB CYIIIH.

CtpykTypa U (BYHKIHS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOrO MOTEHIIMa a U OMOCPEPHBIX (BYHKIIUH

7.6

JKoNoruuecKre KpU3UChl U UX NpUYMHBL. BosnedicTBue yenoBeka Ha Ouochepy. 3arpsi3sHEHUE BO3YIIHON
cpensl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOW cpenbl. OXpaHa BOAHBIX pecypcoB. PaspyiieHue modBEI.
OxpaHa MOYBEHHBIX pecypcoB. VI3MeHeHne KumarTa.

AHTPONOTeHHOE BO3JCHCTBUE HA PACTUTEIBHBIN M )KUBOTHBIA MUp. OXpaHa pacTUTENBHOTO M JKUBOTHOTO
Mupa. OCHOBHBIEC PHHIUITBI OXpaHbl TpUposl. KpacHeie kHurn. Ocodo oxpaHseMble TPUPOIHBIC TEPPUTO-
pun (OOIIT). borannueckue caapl ¥ 300T0THIECKUE TTAPKH.

OCHOBHBIC TPUHIIUIBI YCTOWYMBOTO Pa3BHTHSI YEIOBEYECTBA W MPUPOIBL PalMoHabHOE MPUPOIOINOINE-
30BaHHE U COXpaHECHHE OMOIOTHYECKOro pa3Hoo0pasus 3eMITH




TEMATHYECKOE IIVTIAHUPOBAHUE

10 KJIACC
Ne || HaumenoBaHue pa3fenoB ¥ TEM IPOTPaMMBbI KonunuectBo uacos OnexrponHbie ((poBHIE) 00pa3oBaTEIbHBIC
n/n Beero| Kourponsnsie || IlpakTnueckune pecypeet
paboThl paboThl
1 |buonorus xak Hayka 1 BBEIUTE BBeaute 3HaueHue ||[[PILL. buosorus 10 kixacc — BBOAHBIN YPOK
3HAYCHUE «buosorus kak
naykay: |https://resh.edu.ru/subject/5/10/| ; IIOK —
pazaen
«Bronorms»: |https://lesson.edu.ru/catalogf]] AO
"U3naTensctBO "[IpocBenienune”
2 |PKuBble CHCTEMBI U UX U3yUCHHE 2 BBEIUTE BBeauTe 3HaveHue |[[[POL — ypoku «Kubie cructeMbl», «MeTo bt
3HAYCHUE nu3ydeHus: onosiorun»; Equnas komnexius [{OP:
http://school-collection.edu.ru]]
3 ||buostorus xiaeTKH 2 BBE/INTE 0.5 [P — «KiteTka — CTpyKTypHas €AMHHUIA
3HAYCHHE AKUBOTo», «Metobl n3ydeHus kiuetkn»; HOK —
BUPTYyaJIbHBIC TAOOPATOPUH 10 [IUTOJIOTHH] |
4 | Xumuueckas opraHu3anus KICTKH 10 BBEIUTE 1 [[POI — ypoku «Heopranudyeckre BeliecTsa
3HauYCHUE KJIeTKn», «benkuy, «HykaenHoBbIEe KUCIOTHIY,
«YTIIeBoanLl U
munuaeby; @IIUOP: |http://fcior.edu.ruf]]
5 ||[Crpoenue u GbyHKINU KIETKA 8 BBEJIUTE 2 [P — «Crtpoenwue kineTku», «OpraHou bl
3HauUCHUE KIeTKn», «[Ipokapuotsl u sykapuoTs»; HHOK —
UHTEPAKTUBHBIC CXEMbI CTPOCHHUS KIETKH] |
6 ||OOmeH BeliecTB U MpeBpalleHre YHEPTUH B 9 BBE/IUTE 1 [[POII — «DHepreTryeckuii 0OMeH»,
KJIETKE 3Ha4YEHHE «DorocunTe’», «Xemocunresy; LIOK —
aHMMAaIli{ ¥ MOJIENTH MeTabomu3mal ]



https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/catalog
http://fcior.edu.ru/

Ne|| HaummeHoBaHMe pa3aeiioB U TEM MPOTPAMMEI | KonunuectBo wacon DnekTpoHHbIe (1U(POBHIE) 00pa30BaTEIHHBIE
n/n Beero| Konrponsnsie || Ilpaktnueckue pecypeet

paboThl paboThI
7 ||HacnenctBenHas uadopmalys 1 peaausamus eé 9 BBE/IUTE 0.5 [P — «/IHK», «Perukarus»,

B KJIETKE 3HAYECHUE «Tpanckpunuusy, «Tpancnsanus», «I eneTnyecknii
ko1»; LHOK — BupTyasnbHble Moienu OMOCUHTE3a
oenkal]

8 |PKM3HEeHHBIN NUKIT KIETKH 6 BBEIUTE 1 [P — «KiteTounblii Uk, «MHTO3Y,
3HAYECHUE «Meito3»; HOK — MHTEpaKTUBHBIE CXEMBI
JICTICHUS KJICTKH] |
9 ||[Ctpoenue u pyHKIMK OPraHU3MOB 17 BBE/IUTE 1.5 [[POIH — ypoku 1O TKaHSAM, OpraHaM ¥ CUCTEMaM
3HAYEHUE OpraHoB pacTeHHUH, )KUBOTHBIX, yeiaoBeka; Ennnas
kosutexkuusi [IOP]]
10 |[Pa3MHOXEHHE U pa3BUTHE OPraHU3MOB 8 BBE/IUTE 15 [[POII — «becmosoe u MOJOBOE pa3MHOKCHHE,
3HAYEHUE «OnToTrenesy, «IMOpruoHanbpHOE pazputHe»; [[OK
— CXEMBbI U aHMMAaIiH] |
11 |['eneTnka — HayKa O HACIEACTBEHHOCTH U 2 BBE/INTE 0.5 [[POII — «I'eHeTnka Kak Haykay», «I'. MeHaenp u

M3MEHYUBOCTH OPraHU3MOB 3HAYEHHE ero metoael»; HHOK — BBOIHBIE YPOKH 1O

rereruke]]
12 ||3akoHOMEpHOCTH HACIEACTBEHHOCTH 10 BBEIIUTE 1 [[POII — «3akonbl Menaens», «ClemieHHoe
3HAUYCHHE HacnegoBaHuey, «I'enetuka moja»; [IOK —
UHTEPAKTUBHbIC 33][a4M 110 TeHeThKe]]
13 ||3axkoHOMEPHOCTH U3MEHYHBOCTH 6 BBE/IUTE 1 [P — «MoauduKkauoHHAsS K3MECHUYUBOCTY,
3HauUCHUE «MyTanuoHHas "3BMEHYUBOCTHY, «KoMOMHaTHBHAS
usmenurBocThY; LIOK]]
14 |leneTuka yemoBeka 3 BBE/IUTE 0.5 [[POII — «I'eHeTHKa YeIOBEKaY,
3HauUCHUE «HacnencrBennslie 0ose3Hn», «MeToIbl U3ydeHus
reHeTuku yenoBeka»; [IOK — ponocnoBHbie U
3a1a4n]]
15 ||Cenexiust opraHu3MoB 4 BBE/IUTE 1 [[POLI — «OcHOBBI ceneKIum», «MeToIbI




Ne || HaumeHoBaHue pa3iesioB U TEM IPOTrPaMMBbI KonunuecTBo yacos DnekTpoHHbIe (1U(POBHIE) 00pa30BaTEIHHBIE

n/n Beero| Konrponsnsie || Ilpaktnueckue pecypebl
paboThl paboThI
3HAYCHUE CEJICKIIUN PACTCHUH, )KUBOTHBIX U
MHKpooprannzmMoBy; [IOK]]
16 ||broTeXHONOTHS ¥ CHHTETHYECKasi OMOJIOTHSI 4 BBE/IUTE BBeauTe 3HaueHue ||[[PIL — «buorexHosorusy, « eHHas
3HAYECHUE uHxeHepus», «Knmonuposanuey; IOK —
COBPEMEHHBIC JIOCTHKEHUSI OMOTEXHOJIOTHH |
17 ||Pe3epBHOE Bpems 1 BBEIUTE BBeauTe 3HaueHue ||[[PAL — urtorosoe nmosropenue; [OK —
3HAYCHHE JIMarHOCTUYECKHE U KOHTPOJIbHBIC paboThI]]

|I[o6aBHTL CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 102 0 13
[TPOI'PAMME

BOCHIUTATEJBHBIE ACHHEKTHBI IUISA YHAIIUXCH 11 KIIACCA

dopMupoOBaHUE HAYYHOTO MHUPOBO33PEHUS, OCHOBAHHOTO HA CHCTEMHOM TIOHMMAHUH KUBOW TPHPOJIBI, OT MOJICKYIISIPHOTO 10 Onoc(epHOTo YpOBHSI.
Bocnutanue neHHOCTHOTO OTHOIICHUS K JKU3HH, 3I0POBBIO, OKPYKAIOIICH cpe/ie, MOHUMaHUs JTMYHONW OTBETCTBEHHOCTH 32 COXpaHeHue Ouochepsl.
PasBuTne 5K0I0TUYECKON KYIbTYphI, aKTHBHOW TPAYKIAHCKOH IMO3UITMH B BOIIPOCAX OXPaHBI PUPOJIbI U PAITUOHAIBHOTO MTPHPOIOTIOIB30BAHHUS.
dopMHpOBaHUE MATPUOTHU3MA YepPe3 3HAKOMCTBO € BKJIAJIOM POCCHICKUX YUEHBIX B Pa3BUTHE OMOJIOTUH, TCHETUKH, CEJICKIIMH, OMOTEXHOJIOTHH.
Bocnuranue 0TBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO M 3JI0POBBIO OYIYIIUX MTOKOJICHHIA, ITpoTIaran/ia 3l0pOBOro oopasa KU3HH.

Pa3BuTre HPaBCTBEHHBIX M ATHUYECKUX OCHOB OTHOIICHHS K HAYYHBIM JIOCTHKCHUSM (T€HHAsI MH)KEHEPHsl, OMOTEXHOJIOTHH, PETIPOIYKTHBHBIE
TEXHOJIOTHUH).

dopMHupOBaHUE KOMMYHUKATHBHBIX HABBIKOB, YMCHHS BECTH JUCKYCCHIO [0 MUPOBO33PEHUECKUM, SKOJOTHYECKHM U 3TUYECKUM BOIIPOCAM OUOJIOTHH.
Bocnuranue Tpymoito0usi, akKypaTHOCTH, CAMOCTOSITEIIbHOCTH B TIPOBEJICHUH J1a00PATOPHBIX M UCCIICA0BATEIILCKUX PA0OT.

Pa3BuTHe KpUTHYECKOTO MBINUICHUS, YMEHUS aHAJTM3UPOBATh HH(POPMAIINIO, OTIIMYATh HAy4YHbIC (DAKThI OT IICEBIOHAYYHBIX.

11 KJIACC



Ne HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KonunuecTBo yacos DnekTpoHHbIe (ITU(POBHIL)
n/n Beero|| Kontposnbnsie || Ilpakrtuueckue 06pasoBaTesbHbIE PeCypehl
paboThl paboThI
1 |[[3apoxneHue u pa3BUTHE IBOJIOLUOHHBIX IIPEICTABICHUI B 4 BBE/IUTE BBeauTe 3Havyenue |[[[POIL. buosorus 11 kmacce:
onosorun 3HAYCHHE https://resh.edu.ru/subject/5/11/ —
ypokH «Pa3BuTHE SBOIIOIMOHHBIX
unen», «4. JapBuny»,
«CuHTeTHYecKasi TeOpHs
9BOJTFOIUNY] |
2  |[MukposBoMIONIHS U €€ PE3yIbTATHI 14 BBEJINTE 2 [[POIT — «Buny, «[Tonymnsiusy,
3HAYEHUE «EcTectBennslit 0TOOpY,
«BunoobpazoBanue»; HOK —
UHTEPAKTUBHBIC CXeMBbI] |
3 |[MakposBoronus u e€ pe3ylIbTaThl 6 BBE/INTE BBeauTe 3HaueHue |[[[POIL — «MakposBottorusiy,
3HAYCHHE «Hampasnenus 3BoOIIN»,
«JlokazaTesnbCcTBa IBOIOIMIY;
LOK]]
4 |[[IpoucxoxacHUE U pa3BUTHE )XKU3HU Ha 3emiie 15 BBE/IUTE 15 [P — «I"'umoTe3s
3HaYCHHE MIPOUCXOKACHUS KUZHUY, «ITAIlbl
pa3BUTHA KU3HU HA
3emnen; HOK —
reOXpPOHOJIOTHYECKas IKaal]
5  |[[IpoucxoxkaeHHEe YeIoBeKa — aHTPOIIOTEHE3 10 BBE/IUTE 1 [[POII — «AHTpomoreHes,
3HaYCHHE «Tarbl BOJIIOLIUN YETIOBEKaY,
«Yenoseueckue pace»; HOK]]
6 ||9xosorus — Hayka O B3aMMOOTHOIICHHIX OPraHU3MOB U 3 BBEJIUTE 0.5 [P — «DKoJ0rus Kak HayKay,
HAJOPraHU3MEHHBIX CUCTEM C OKPYXKaroIlel cpenoi 3HauUCHUE «Cpensl xu3am»; HOK —
BBOJIHBIC YPOKH IO 3KOJIOTHH]]
7  ||Opranusmsl u cpena OOUTaHUS 9 BBE/IHUTE 1.5 [P — «Dxogoruyeckue
3HaYeHHE dakTopbI», «AJanTanuu




Ne HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KonunuecTBo yacos | DnekTpoHHbIe (ITU(POBHIL)
n/n Beero|| Kontposnbnsie || Ilpakrtuueckue 06pasoBaTesbHbIE PeCypehl
paboThl paboThI
opranuszmoBy; HOK —
BUPTYaJIbHbIE KCKypCHH] ]
8  ||Oxomorus BUIOB M OIS 9 BBEJIUTE 0.5 [P — «ITomymsiuums»,
3HAYCHHE «CTpyKTypa MOMyJIsIHN»,
«Jlnnamuka yncnernoctny; LHOK]]
9 ||[9xomorust cooOriecTB. DKOJIOTHIECKUE CUCTEMBI 12 BBEJINTE 0.5 [[POII — «buoreros»,
3HAYCHHE «Jkocucremay, «llermu muranus»,
«IKOJIOTUYECKUE TUPAMUIBIY;
[IOK — mopenu sxocuctem]]
10 ||buocdepa — rmobanbHAs SKOCUCTEMA 6 BBE/INTE BBeauTe 3Hadyenue ||[[PDI — «buochepay,
3HAYCHHE «KpyroBopoT BemecTB B MPUPOIE»,
«Yuenue B. 1. BepHanckoro»;
LOK]]
11 |[YenoBek u okpyxaromas cpeaa 6 BBE/IUTE BBeaute 3Hauenue ||[[PAII — «Dkonornueckue
3HA4YCHUE npoo6semMbl», «OXpaHa IPUPOIBD»,
«YcroitunBoe passutre»; LHOK]]
12 ||Pe3epBHOE Bpems 8 BBE/IUTE BBeauTe 3Hadenue ||[[PAI — urorosoe
3HaA4YCHUE nostopenue; HOK —
JTMarHOCTUYECKUE M KOHTPOJIBHBIE
paboTsi]]
|Z[o6aBI/ITb CTPOKY |
|OBIIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 || 0 | 75 I |

BOCIHIUTATEJBHBIE ACIIEKTBI UISA YHAIIUXCA 11 KITACCA




@®opMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS Ha OCHOBE 3HAHUH 00 BOJIIOLINH, SKOJIOTHH U Onocdepe, MOHUMaHUS €JMHCTBA )KUBOW MPUPOIBI K MECTa
YEJIOBEKA B HEH.

Bocnuranue 5K0J1I0ru4eckoil KyJlnbTypbl, OTBETCTBEHHOTO U OEPEKHOTO OTHOLICHHS K IPUPOJIE, OCO3HAHUS JTMYHON MPHUYACTHOCTH K COXPAHCHHIO
onochepsl.

Pa3BuTHe naTpuoTHYECKUX YYBCTB YEPE3 3HAKOMCTBO € BKJIaJA0M poccuiickux yuéneix (B.U. Bepuanckuii, A.M. Onapun, H.W. BaBunos u n1p.) B
pa3BUTHE OMOJIOTHH, SKOJIOTHH, yueHHsI 0 Ouocdepe.

dopmMupoBaHUE aKTUBHOM KU3HEHHOM MMO3UIIMU, TOTOBHOCTH YYaCTBOBATh B PUPOJOOXPAHHON JAESITEIbHOCTH, IKOJIOTUYECKUX aKIUAX, IPOEKTAX 110
cOoXpaHEeHHI0 OMopazHo0Opasusl.

BocrnuTanue IeHHOCTHOTO OTHOIIIEHUS K KU3HHU, OMOJIOTMYECKOMY pa3HO00pa3Hio, yCTOMYMBOCTH IKOCUCTEM, TOHUMAHUS YHUKAIbHOCTU KaXKI0T0
BU/JIA.

Pa3BuTHe KpUTHYECKOTO MBIIIJICHUS, YMEHHS AaHAJTU3UPOBAaTh HayYHbIE€ TUIOTE3bl, BECTU JUCKYCCHIO IO MUPOBO33PEHUYECKUM, 3BOJTIOIUOHHBIM U
9KOJIOTMYECKUM BOIIPOCAM.

dopmMupoBaHUE OCHOB YCTOMYMBOTO Pa3BUTHS, TOHUMAaHH HEOOX0IMMOCTH FapMOHU3AIIMU OTHOILIEHUH YeJoBeKa U MPUPOIbI.

Bocrnutanue 0TBETCTBEHHOIO OTHOIICHHUS K 3/10POBbIO, TOHUMAHHUS €r0 3aBUCHUMOCTH OT COCTOSTHHUS OKpY Karolleil cpebl U 00pasa KHU3HH.
Pa3BuTHe KOMMYHHKAaTUBHBIX HABBIKOB, YMEHHUS pab0OTaTh B KOJUIEKTHUBE MPU OOCYXKACHUN IKOJIOTMUECKUX MPOOJIeM, BHITIOJHEHUH MPOSKTHBIX U
HCCTIEA0BATENBCKUX PadoT.

dopmMupoBaHUE T'YMAHUCTUYECKOTO MUPOBO33PEHHSI, HETEPIIMMOCTH K PacOBOM TMCKPUMUHAIMH, YBAKEHUS K UEIOBEYECKOMY IOCTOMHCTBY Ha
OCHOBE 3HAHUI O €IMHCTBE IPOMCXOXKACHUS YEIIOBEUECKUX Pac.
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