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COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue NporpamMmbl, BBIIAECIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY I'OCYAAPCTBEHHOU
urorosou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemenHast Ouoyiorusi — KOMIUIGKCHasE Hayka. KpaTkas ucTOpus pa3BUTHS OHOJIOTHH.
buonorudeckne HayKu U u3ydaeMbie UMU MTpoOsieMbl. OyHIaMEHTaIbHBIC, PUKIIAJHBIC U IOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHre Ouoioruu B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, csizanHble ¢ OHONOTHEN. 3HaUeHHE OMOJIOTUN B IPAKTHUUECKOMN JEATENIbHOCTH YeJIOBeKa:
MEIUIIUHE, CETLCKOM X0351UCTBE, TPOMBIIIIIICHHOCTH, OXpaHe TPUPOIHL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseit, I'.
Mennens, B. U. Bepnaackuii, U. I1. Ilasnos, . U. Meunukos, H. . Basunos, H. B. Tumodeen-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuie! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKaMuy, «CUcTeMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBpie cucTeMbl Kak TpeaMeT u3ydeHws Onosioruu. CBOWCTBA JKMBBIX CHCTEM: €IWHCTBO
XMUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTH, CJIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CaMOOpPraHU3allUsl, CaMOBOCIPOU3BEICHHUE, Pa3IPa)KUMOCTh, MU3MEHUYMBOCTh, POCT H
pa3BUTHE.

YpoBHM  OpraHu3alvu  SKUBBIX  CHUCTEM:  MOJEKYJISPHBINA,  KJIETOYHBIM,  TKAHEBBIH,
OpraHW3MEHHBIN, TMOMYJSIIMOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOT€ONCHOTUYECKH), OMOC(epHBIi.
[Ipoueccel, nmpoucxonsiuiye B >KUBbIX cucTeMax. OCHOBHbIE NMpHU3HAKU XKUBOTO. JKHU3HB Kak ¢opma
cyuiecTBoBaHus Matepun. Hayku, u3ydaromiye »KuBble CUCTEMbl Ha Pa3HbIX YPOBHSAX OpraHU3alluu.

N3yuenne >KuUBBIX cucTeM. MeTonbl OuoJsiormueckoi Hayku. HaOmronenue, wu3MepeHwue,
9KCIEPUMEHT, CUCTeMaTH3alus, MetaaHanu3. [loHdarue o 3aBUCHMON M HE3aBUCHUMOI MepeMEeHHOM.
[InanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumote3. HyneBas rumotes3a. Ilonsrue
BBIOOpKH U €€ nocToBepHOCTb. Pa3bpoc B Ouosiornyeckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH
MOJIyUEHHBIX  pe3ynbTaroB. [IpuumHBI UCKaXKeHHs pe3yabTaToB dSKcrepuMmeHTa. [lonsTue
CTaTHUCTUYECKOTO TECTa.

JdeMoHcTpanun

Tabnuipl u cxeMbl: «OCHOBHBIE NMPU3HAKK KU3HWY», «buosornueckue cucrembl», «CBONCTBA
KUBOI MaTtepumn», «YpOBHHU OpraHU3alNU KUBOU IPUPOIbD, «CTpOCHHE KUBOTHOM KIIETKNUY, « TKaHu
KUBOTHBIX», «CHCTEMBI OpPraHoOB UEJIOBEUYECKOTO opraHusMma», «buoreorneHos», «buocdepay,
«MeTo1bl U3y4eHHUs )KUBOU MPUPOJIBI».

O6opynoBanue: J1abopaTopHOEe OO0OpYAOBaHHME [UIsl TPOBEACHHUS HAOMIOACHHM, H3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp30BaHue pa3IMUHBIX METOJOB MPU U3YUEHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkun

Knetka — cTpykTypHO-(hyHKIIMOHATBHAS €AMHULIA KUBOTO. VICTOpHS OTKpPBITHS KIeTKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBamn, M. Illneiinen, P. Bupxos). OcHOBHbIE
MOJIOKEHHUS COBPEMEHHOM KJIETOUYHOUN TEOPUH.

MeTonpl  MOJNEKYNSIPHOM H  KJIETOYHOW  OHONOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anexTpodopes, METOJ,  MEUYEHBIX  aTOMOB, muddepeHnnaibHoe  HeHTpudyrupoBaHue,
KyJIbTUBUPOBAHHE KIECTOK. /M3yueHue QukcuposanHvlx Kiemok. IDICKTPOHHAsS MHUKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) usyueHue Kiemox.



JdeMoHcTpanuu

[Moptpertsr: P. I'yk, A. JleBenryk, T. [lIanu, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuue! u cxembl: «CBETOBOI MUKPOCKOI, «DJIEKTPOHHBIH MUKPOCKOT», «VIcTopus pa3BUTHS
METOJIOB MUKPOCKOTIUI».

OGopynoBaHue: CBETOBOW MHKPOCKOIN, MHKpPOIPENapaThl PACTHTENbHBIX, KHBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «VI3ydeHne METONOB KJIETOYHOW Ouojoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. XuMnueckasi Opranu3anus KjieTKu

XUMHUYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPAMHKPOIEMEHThI. Boaa u €€ ponib Kak
pacTBOpUTEIIsI, peareHTa, y4acTHe B CTPYKTYPUPOBAHMHU KIIETKH, TEIUIOPEryJsauuu. MuHepaabHbIe
BEIIlECTBA KJIETKU, UX OMOJIOTHYECKask poJib. PoIb KATHOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BemiecTBa KiIETKH. buosornueckue nosmmepsl. benkun. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenkoBOW MojeKyinbl. [lepBuyHas cTpykrypa Oenka, MENTHIHAS CBS3b.
Bropuunas, TpetnuHasi, yeTBepTUUHAs CTPYKTYphl. JleHaTypauus. CBoiictBa 6enkoB. Kiaccudukanus
6enkoB. buonornueckue pyHkuuu 0enkoB. /Ipuonsi.

VYrneBoapl. MoHOcaxapuabl, JUcaxapuibl, OJUTOCAXapuabl U mojucaxapuasl. OOmuil TUIaH
CTpOCHHS B (PU3UKO-XUMUYECKHUE CBOMCTBA YIJIeBOI0B. bronornueckne QyHKIMH yriIeBOIOB.

Jlunmuget. 'uapodunsHo-TUIpOdoOHBIE cBoMicTBAa. Knaccudukanusa munumos. Tpuriaumepumsl,
dbochomunuapl, BOCKH, cTepouabl. buomorumdeckue ¢yHkiuu JgunugoB. OOmmMe CBOWCTBA
OMOJIOTrMYecKUX MeMOpaH — TeKy4eCcTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunosbie kucinotel. JJHK um PHK. Crtpoenue HyKIeMHOBBIX KHUCIOT. HykieoTumasl.
[Mpunnun komruiementapuoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiiHas croupais.
Mecronaxoxaenue u ononorndeckue Gynknuu JJTHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune Monekynbl AT®. Makpospruueckue cBsizu B moJsiekyne AT®. buomorudeckue
¢byakuun  AT®. BoccraHoBieHHBIE  TMEPEHOCYMKH, WX (GYHKIUM B KIeTKe. /pyeue
nykneosuompugocpamor (HT®). CexsenupoBanue [IHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHas Ouosorusi: OuoXuMUYecKue U OuopU3NYECKUE HCCIeNOBAaHUSI COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMOJIEKYN. Modenuposanue cmpykmypol u GyHKyuli OUOMOREKy1 U
ux xomnnexcos. KomnviomepHulii ousaiin u OpeaHudeckull cunmes OUOMONEKVI U UX HEeNnpUpoOHbIX
aHanoz2oe.

JdeMoHcTpanun

[Toptpetsr: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, @. Conrep, C.
[Ipy3unep.

Huarpammsl: «Pacnpenenenre XUMUYECKUX JIEMEHTOB B HEXKUBOU Ipupoe», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabnuis! u cxemsl: «lleproaudeckas TabnnIa XUMHUYECKUX SIE€MEHTOBY», «CTpOeHHE MOJIEKYIIbI
BOJIbI», «BemecTBa B coctaBe opraHu3mMoBy, «CTpoeHHe MOJEKyibl Oenkay, «CTpyKTypbl OelnKoBOU
MOJIEKYJbI», «CTpO€HHE MOJIEKYN YIJIeBoA0B», «CTpoeHHe MOJIeKyl JunuaoBy, «HyknenHoBbie
KHUCIIOTBI, «CTpoeHne Mosekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCya U 000pyJ0BaHHUE.

JlaGopaTopHas pa6ora «OO0HapyKkeHHE OETKOB C TOMOIIbIO KAYECTBEHHBIX PEAKIUII.

JlabopaTopHasi pabora «lccnenoBanve HYKJIEMHOBBIX KHUCJIOT, BBIJIECJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne u pyHKINH KICTKH

Tunbel KIETOK: »dyKapuoTHYecKass W mpokapuotuyeckas. CTpyKTypHO-(pYHKIIMOHATBHBIE
00pa3oBaHUS KIETKH.



Crpoenne npokapuoTHUecKoi kieTku. Kierounas crenka Oakrtepuil u apxeil. OcoOeHHOCTH
CTPOCHUS TeTepoTpoHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo W pojib IMpOKapuoT B
OnoIIeHO3aX.

Crpoennie u (YHKIIMOHHPOBAHHE JYKapUOTHUYECKOW KieTkd. Ilmasmartmueckas memOpana
(mmazmanemma).  CTpykTypa  IUIa3MaTHYecKod  MeMmOpaHbl.  TpaHCHOPT  BEIIECTB  uepes
IUIa3MaTUYECKyI0 MeMOpaHy: maccuBHbBIM (muddysus, obneru€énnas auddysus), aKTUBHBII
(TIepBUYHBINA M BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lomynponunaemocts MmemOpansl. Pabota HaTpuii-
KaJIMEBOT0 Hacoca. DHJIOLMTO3: MUHOIMTO3, (harounTo3. Dk3ouuTo3. Knetounas crenka. CTpykTypa u
(GYHKIMY KIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Huronnazma. [urozons. Llutockener. JIuwxeHue muTomiasmbl. OpraHouipl  KIETKH.
OnHOMEMOpaHHBIC OpraHouAbl KIETKU: SHiomiazmatudeckas cerb (OIIC), anmapar [osbmkw,
JIM30COMBI, UX CTpOeHue U (PpyHKIMHU. B3anMocBs3b 0lHOMEMOpaHHBIX OPTaHOUI0B KileTKU. CTpoeHue
TPaHYJSIPHOTO peTukynyma. Mexanuzm nanpasnenusi 6eaxog ¢ IIIC. CuHTE3 pacCTBOPUMBIX OEIKOB.
CuHTe3 KIETOUHBIX MeMOpaH. [mankuil (arpaHyiaspHbI) SHJOIUIA3MATUYECKUNW PETHKYIYM.
CekperopHass ¢yHkuus annapara [onbxu. Moougurkayus 6enkos 6 annapame I oavoxcu.
Copmuposeka benxos 6 annapame I'onvoxcu. TpaHCIIOPT BEeUIECTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMAbl  KJIETKW: MMTOXOHAPUH, IUIAaCTHABL.  [Ipoucxoocoenue
mumoxonopuii u niacmuo. Cumdbuozenes (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenne u QyHKIIHT
MUTOXOHJAPUN M TulacTui. IlepBuuHBbIE, BTOPUYHBIE U CIIOXHBIE IIACTUIBI (POTOCHHTE3UPYIOIIUX
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JICMKOTIJIACTHI BBICIIUX PACTECHUN.

HememOpanubie opranonsl kietku Ctpoenue u GyHKIIMH HEMEMOPAHHBIX OPTaHOUI0B KIIETKH.
PuGocomsl. [lpomesxcymounvie ¢hunamenmol. MuxpoduaaMeHTbl. AKmuHosble MUKpoguiameHmul.
MplieyHble KIETKH. AKMUHo8ble KOMNOHEHMbl HembluleyHblx Kiemok. MukpoTpybouku. Kietounslii
ueHtp. CTpoeHHne U JBMXKEHHE KT'YTUKOB M pecHHYeK. MUKpoTpyOOukHu nUTOIUIa3Mbl. LleHTpuos.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. Momophule 6enxu.

Anpo. O6osouka sipa, XpOMATHH, KApUOTIIIa3Ma, SIPBIIIKH, KX CTPOCHUE U GYHKITUU. S nepHbIi
OenkoBbIii  MaTpukc. [IpocTpaHCTBEHHOE pacHOJIOKEHHE XPOMOCOM B HUHTEep(hazHOM  spe.
Oyxpomamun u cemepoxpomamun. benku XpomaruHa — TUCTOHBL JJuHamuxa s0epHou 00010uYKU 8
mumo3se. Hoepuulil mpancnopm.

Knerounsie BimtoueHusa. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapHOT (PacTUTENBHOM,
YKUBOTHOM, TPUOHON).

JdeMoHcTpanun

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

Tabmuuel u cxembl: «CTpoeHHE 3yKApHOTUYECKOM KieTKn», «CTpoeHue >KMBOTHON KIETKHU»,
«CtpoeHue  pacTUTENbHOM  KieTkw», «CTpoeHue  MHUTOXOHApuu», «xpo»,  «CrpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIpEnapaTbl PacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOIIpEnapaThl OakKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopnass padora «lccnenoBanue IUIasMoOiM3a M JIEIUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaX».

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe

AccuMWISIIMA M JTUCCUMMJISIIMSL — JIBE€ CTOPOHBI MeTaboim3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIA M reTepoTpodHbIil. YdacTHe KUCIOpoAa B OOMEHHBIX IMpoleccax. DHEpPreTHuecKoe
oOecrieuenne kietku: npespauieHne AT® B oOMeHHbIX mporeccax. PepMEHTATUBHBIA XapakTep
peakuuii KieToyHoro metabonu3ma. DepMeHTH, UX CTPOCHHE, CBOHCTBA M MEXAaHU3M JEHCTBHSA.



KodepmenTsl. OTianuus GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBaTopsl 1 OeIKu-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMi OT Pa3InYHbBIX (PaKTOPOB.

[lepBuuHBI CUHTE3 OpPraHUYECKUX BeEIIeCTB B KieTke. DoTocuHTe3. AHOKCUCEHHbI U
oxcuzennbvlll pomocunmes y bakmepuii. Ceéemocobuparowue nuemeHmsl U NUSMeHMbl PeaKyUOHHO20
yenmpa. Ponb xjoporuiactoB B mporecce potocunresa. CBeToBas u TeMHOBas ¢a3bl. Pomoovixauue,
Cs., Cs4- u CAM-munvt pomocunmesa. ITpoaykTuBHOCTH (hOTOCHHTE3a. BiinsiHUE pa3nuyHbIX GaKTOPOB
Ha CKOpOCTh poToCHHTE3a. 3HaYeHNE (POTOCHHTE3A.

XemocunTe3. Pa3HooOpazue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUMUIUPYIOLINE OakTepHH,
xKene300aKkTepuu, cepoOaKTepun, BOIOPOIHbIEC OakTepru. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opranm3Mbl. Buapl Opokenusi. IIpoaykTsl OpoXeHHS M WX HCIOJIb30BaHUE
94eJI0BeKOM. AHa’pOOHBIE MUKPOOPTraHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTUU B BO30YAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTambl SHEpreTudeckoro oomena. [loaroroBurensuerit sramn. [nukonus
— OECKHCIIOPOIHOE PACIIETIIEHUE TITIOKO3bI.

buonoruueckoe OKHCIeHHE, WIM KIETOYHOE apiXxaHue. Poib MUTOXOHIpHM B mpoleccax
ounosornueckoro okucienus. [ukmndyeckue peakiuu. OkuciurensHoe GochopusiipoBaHue. IHepaus
Membpannoeo epaouenma npomonos. Cummes ATD: paboma npomounou ATD-cunmasuol.
[IpeumymectBa a’spoOHOro myTd oOMeHa BeHIeCTB Meped aHadpoOHBIM. DdPeKTUBHOCTH
SHEPreTHYecKOro ooOMeHa.

JdeMoHcTpauuu

[Moptpersr: [Ix. ITpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, 11.
Muruenn, I'. A. 3aBap3uH.

Tabmuubpr u cxembl: «DoTocUHTE3», «IHEpreTuueckuii oOmeH», «buocuHTE3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKpPOCKON, OOOpYyAOBaHHME Ui MPUTOTOBICHHUS TMOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHas pab6ora «l3ydeHne KaTaTUTHYECKON aKTUBHOCTH (PEpPMEHTOB (Ha TpUMEpe
aMUJIa3bl WM KaTaiasbl)y.

JladopaTopHas padora «/3ydeHue GpepMEHTATHBHOIO PaCIICIUICHHUs MEPOKCHIA BOJIOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXaHUSD.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJeTKe

Peakuuu matpuuHoro cuHTe3a. I[IpUHIMI KOMIUIEMEHTApPHOCTH B PEAKLIUAX MaTPUYHOIO
cuHTe3a. Peanusanus HaciaencTBeHHOH uHpopmanmu. [‘eHeTHMueckuit KOJ, €ro CBOMHCTBA.
Tpanckpunuuss — wmarpuusbiii cunte3 PHK. TlpuHuunbl TpaHCKpUNIUU: KOMILIEMEHTAPHOCTb,
aHTHUIAPAIUIEIbHOCTh, ACHMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoti kiemxe.
Hexooupyrowue PHK.

Tpancnsauus u e€ srambl. Yuactue TpaHcnoptHeix PHK B OGuocunTese Oenka. YcnoBus
ouocunTe3a 6enka. Koauposanre aMuHOKUCIOT. Pons pubocom B 6GuocuHTe3e Oenka.

Cospemennvie npeocmasieHuss o cmpoenuu 2enog. OpraHuzaiys T€HOMa Y MPOKapHUOT U
9YKapHOT. Perynsius akTHUBHOCTH T€HOB y HpokapuoT. I'mnore3a onepona (P. XKako0O, XK. Mano).
MonexynapHvle mMexanusmvl dKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomol
2eno6. Perymsuns oOMeHHBIX ITPOIeccoB B KieTKe. KieTounslil romeocTas.

Bupycsl — HekneTouHble (GOpMBbI KHM3HM U oOnuraTHble mapa3uThl. CTpOEHHE MPOCTHIX H
CJIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusnennwiii yuxn JJHK-codepocawux eupycos,
PHK-cooepocawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsle 3a6oneBanus yenoBeka, KHUBOTHBIX, pacteHuil. CIINJ], COVID-19, conumansubie u
MEIULUHCKUE TTPOOIJIEMBI.



Buoungopmamuka: unmeepayus u ananuz 6omvuux maccugog («bigdatar) cmpyxmyprvix
buonocuueckux oaunvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie yHxkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . UBaHOBCKUI.

Tabmuuer u cxemsl: «buocunres 6emnkay, «I'eHeTnueckuit Koy, «Bupycs», «bakreprodarny.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa».

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knerounsrii nuki, ero nepuoas! u peryssnus. Matepdaza u Muto3. OCOOEHHOCTH TPOIIECCOB,
nporekaromux B uHTepdasze. llogroroBka  kimetku K jgeneHuto.  [Ipecunrermueckuit
(MOCTMUTOTUYECKHUIT), CHUHTETUYECKUI W IOCTCHUHTETUYECKHH (IPEMUTOTUYECKUIH) MEPUOIbI
UHTEpPasbl.

Martpuunsiid cunte3 JJHK — permmukanms. [Ipunnune! permukammun [JHK: koMIuieMeHTapHOCTS,
ITOJYKOHCEPBATUBHBIM CUHTE3, aHTUIAapauieabHOCTh. Mexannsm permmkannu JHK. XpomocoMsr.
Crpoenue xpomocoMm. Temomepsl W TeloMepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapUOTHIL.
JIUTnIouTHBIN ¥ TarIONAHBIA HAa00phl XpOMOCOM. ["'oMoIoruyHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBEI.

Jlenenue knetku — Muto3. CTaguu MUTO3a M MPOUCXOALINE B HUX IMpoliecchl. THUITBI MUTO3A.
Kaprokunes n nutoknHes. buosiornueckoe 3Ha4eHuE MUTO3A.

Perymsmus MuTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMmupyemas kjaeToyHasi THOeNnb — alomnTo3s.

Knerounoe sipo, XpomMocoMmbl, (yHKIMOHalbHAsE T€HOMHUKA. Mexanusmel npoaugepayuu,
oughepenyuposxu, cmapenus u cubenu xiemox. «lugpposas xknemxay — OuouHgpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuupr u  cxembl: «KU3HEHHBIM IUMKI KIETKW», «Muto3», «CTpPOCHHE XpOMOCOMY,
«Pemmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIyKa.

JlabGoparopHas padora «/3yuyeHne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnas padora «HabmoneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonornueckoe paszHooOpasue OpPraHu3MOB. OnHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOCHUS U )KU3HEACITEIbHOCTH OJTHOKIETOYHBIX OpraHu3MoB. bakrepun, apxen,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, pyrue NpoTUCThl. KooHHaNbHBIE OpraHU3MBIL.

B3anMocBs3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl U CHCTEMBl OpPraHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Tkanu pactenmii. TuUmbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAsS, MPOBOIIINIAL,
OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOeHMsI, (QYHKIMH M pacHojOXKeHHs TKaHel B opraHax
pacTeHUN.

TkaHM XKUBOTHBIX M 4e€JIOBEKA. THIBI )KUBOTHBIX TKaHEH: SMUTENHANIbHAS, COCAMHUTENbHAS,
MbllieyHasi, HepBHas. OCOOCHHOCTH CTpoeHus, (YHKIMH M pacloJOKEHUs TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T€HEpaTHBHBIE OpraHbl pacTeHuid. OpraHbl U CHUCTEMBI OPTraHOB
KUBOTHBIX U 4yenoBeka. DyHKIMU OpraHoOB U CHCTEM OpPTraHOB.

Onopa tena opranu3moB. Kapkac pacreHnil. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII1 1 BHYTpeHHUN ckeneT. CTpOEHHE U TUIIBI COEAMHEHNS KOCTEM.

JIBI>KEHUE OpraHu3MoB. J[BM)KEHHE OJHOKJIETOUHBIX OPraHM3MOB: aMEOOMHOE, KTYTHKOBOE,
pecHuuYHOe. [IBMKEHHME MHOTOKJIETOYHBIX pACTEHMI: TpONM3Mbl W  HAacTMM. JIBmKeHHe
MHOTOKJICTOYHBIX )KHBOTHBIX U UYEJIOBEKa: MbIlIeYHas cuctema. Peduiekc. CkeneTHbIe MBIl U HX
pabora.



[Iutanue opranuzmoB. lloryomeHne BOABI, YIJIEKUCIOrO Ta3a M MHUHEPAJIbHBIX BEIIECTB
pactenusiMu. [Iutanue KUBOTHBIX. BHYTpUNOJIOCTHOE W BHYTPUKIETOUHOE nuieBapeHue. Iluranue
[I03BOHOYHBIX JKUBOTHBIX. OTHENbl NUILEBAPUTEIBHOTO TpakTa. IluieBapUTENbHBIE JKEJIE3BI.
[InmeBapurenbHas CUCTEMA YEJI0BEKA.

Hpixanue opranm3moB. Jlpixanue pacteHuid. Jlpixanue XWBOTHBIX. Juddy3us ra3zoB uepes
noBepxHOCTh KIeTKH. KoxHoe napixanuwe. JlpixatenpHash mnoBepxHOCTh. JKabGepHoe W JIErovyHoe
nbixaHue. [IpixaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCJIOKHEHHE CTPOCHUS
JETKUX [MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cuctema yeaoBeka. MexaHn3M BEHTWISALUU JETKUX Y
NTUL U MIIEKONUTAOIUX. Perynsanus apixanusd. [pixareinbHble 00bEMBI.

TpancnopT BemecTB y Oprauu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIOPT BEIIECTB Y
#UBOTHbIX. KpoBeHOoCHas cucreMa u €€ opranbsl. KpoBeHOCHas cucrema MO3BOHOYHBIX )KMBOTHBIX U
yenoBeka. Cepjle, KpOBEHOCHbIE cOCyabl M KpoBb. Kpyrum kpoBooOpaiieHus. OBOJIIOLHOHHBIE
YCIIO)KHEHMSI CTPOEHMsSI KPOBEHOCHOW CHCTEMbl MO3BOHOYHBIX J>KMBOTHBIX. Pabora cepauma u eé
perynsauus.

Beiienenne 'y opramuzMoB. Beigenenume |y pacteHui.  BbelaeneHwe  y  KHMBOTHBIX.
CoxkpaturenbHble Bakyosiau. Opransl BeiaeneHus. @unpTpaiiys, cekpenus 1 00paTHOe BCaChblBaHUE Kak
MEXaHU3MBbl pabOThl OpraHoB BblAeieHHsS. CBs3b MOJOCTU Tela C KPOBEHOCHOW U BBIJEIUTENHHON
cucteMaMH. BpineneHne y TMO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. I[louku. Ctpoenue u
¢byHK1MOHUpOoBaHue HedhpoHa. OOpazoBaHKE MOUYH Y YEIOBEKa.

3amuTa y OpraHu3MoB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl OakTepuil M IUCTHI
MIPOCTENIINX. 3alIUuTa y MHOTOKIIETOUHBIX pacTeHui. Kyrtukyna. CpeactBa macCUBHON M XUMHYECKOM
3amuTel. DUTOHIUABL.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3allUTa OpraHU3Ma OT
oosezHeil. immyHHas cuctema 4enoBeka. KiieTouHbI M TYMOpPaJIbHBIH UMMYHUTET. BpoXAEHHBIN 1
MPUOOPETEHHBIN crenudUUEeCKnii UMMYHUTET. Teopusi KIOHaIbHO-celeKTHuBHOrO mMmmyHutera (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHl OpraHu3MoOB. Poiib BpoXIEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

Pa3npaxxuMoCTh M peryssnus y OpraHu3MoB. Pa3npa)kuMoCTh y OJHOKIETOYHBIX OPIaHHU3MOB.
Takcucsl. Pa3npa)kuMocCTh U peryisanus y pacTeHuid. POCTOBBIE BEIIeCTBa U UX 3HAYCHHUE.

HepBHas cuctema u pedrekTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u €€ OTAENbI.
OBOJIIOLMOHHOE YCIIO)KHEHUE CTPOCHMSI HEPBHOM CHUCTEMBI y *KMBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
II03BOHOYHBIX KUBOTHBIX. Pednexc u pedaexropnas ayra. bezycinoBHble u yciioBHbIE pe(IIEKCHI.

I'ymopanpHas perynsuuss M SHIOKPMHHAs CUCTEMAa JKMBOTHBIX UM uyesoBeka. JKenessl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHe TOPMOHOB. B3auMOCB3b HEPBHOM M YHIOKPUHHON
cucreM. [‘unoranamo-runodusapHas cucTema.

JdeMoHcTpanun

IToptper: U. 11. I1aBnos.

Tabmuupl u  cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIHY,
«baxrepun», «IIpocreiimmue», «Opranbl LBETKOBBIX pacTeHH», «CHUCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpoeHHE HaceKOMbIX», «TkaHM pactreHui», «KopHEBBIE CHCTEMBI»,
«Crtpoenue cteOns», «CTpoeHHe JTUCTOBOM IUIACTMHKM», «TKaHU >KUBOTHBIX», «CKeNeT 4eloBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas cucrema», «HepBHas
cucreMa», «Koxka», «Mplieunas cucrema», «BplaenuTenbHas cucteMay, « HIOKPUHHASL CUCTEMaY,
«Crpoenne wmpip», «MMMmyHurer», «KumeuHononocTHele», «(Cxema MHUTaHUS pPaCTEHUI,
«KpoBeHOCHbBIE CHCTEMBI MO3BOHOUYHBIX XUBOTHBIX», «CTpoeHue ruape», «CTpoe€HHE IUIaHApUW»,
«BHyTpeHHee cTpoeHHe JOXKAEBOTo uepBs», «HepBHas cuctema prio», «HepBHas cuctema JsATyIKn»,
«HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema nruny, «HepBHas —cuctema
MIIeKOMUTaoIuX», «HepBHas cucrema uenoBekay, «Pediexcy.

OOGopynoBaHHe: CBETOBOW MMKPOCKOI, MHUKpOIpenapaTsl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparbl TKaHEW, PAaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOYKUX, >KHMBbBIE



HK3EMIUIAPHl KOMHATHBIX PACTCHUH, repOaphH pAacTECHHH pPa3HBIX OT/AENOB, BIAXHBIC IpenapaTbl
KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KUBOTHBIX, CKENET YeJIOBEKa,
o0opyZoBaHue JUIs JAEMOHCTPALMM TOYBEHHOTO M BO3YIIHOTO MUTAHMUSA PACTCHUH, pacleTiCHHs
Kpaxmasia ¥ OeNKOB moj JeicTBUEM (EepMEHTOB, O00OpYyJOBAaHUE JJIsl IEMOHCTPALMU OIBITOB II0
W3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX JABUKEHUMN, MOJIEIU T'OJOBHOIO
MO3Tra pa3IuYHbIX )KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTEHHI.

JlabopaTopHas padora «/3ydueHue TkaHel )KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHU3MOB

@dopMbl pa3MHOKEHHSI OpraHM3MOB: Oecrosioe (BKJIOYash BETreTaTUBHOE) M TMOJIoBOe. Buabl
0€ecI010ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIIALU, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmHoxkeHue. [TonoBrie kiaeTku, wnu ramersl. Meio3. Cranuu meiio3a. [loBeaenue
XpoMocoM B Meno3e. Kpoccnarosep. bronornuecknii CMbICI MeH03a M IIOJIOBOTO Ipouecca. Menos u
€ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoapimeBoe passute. ['amerorenes y xuBoTHBIX. [losnoBble jxene3pl. OOpazoBaHue U
pa3BHUTHE NOJIOBBIX KieTOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJI0BbIX KIETOK.

OmnonoTBopeHre U SMOpHOHANIbHOE pa3BUTHE KUBOTHBIX. (CroOcCOOBl OMIIOJIOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHUS — Hayka O Pa3BUTHHU
opranu3MoB. Mopgocenes — oOna u3 enasuvix npodrem smopuonocuu. Konyenyus mopghoeenos u
mooenu mopghoeeneza. Ctaguu >MOpHUOTEHE3a )KUBOTHBIX (Ha TIpuMepe Jsaryikn). Jpoonenne. Tums
npoOneHus. [Jemepmunuposannoe u HedepMuHuposannoe opobiaenue. Bracmyna, munvr 6nacmyn.
Ocob6enHocTH apoOIeHUST MICKOMTUTAIONINX. 3aPOIBIIICBIC TUCTKH (TaCTPYJISIMS ). 3aKiIaaKa OPraHOB
W TKaHed W3 3apoJIBIIIEBBIX JIMCTKOB. B3anMHOe BIMSHME YacTel pa3BUBAIOLIETOCS 3apoJiblla
(oMOpHoOHaIbHAsT MHAYKLHKA). 3aKiajka IUIaHa CTPOEHUS KUBOTHOTO KaK Pe3yJabTaT MepapXUUECKHUX
B3aMMOJICHCTBUI T€HOB. BiusiHue Ha 3MOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAOIICH
Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbublil nepuoa. [lpsiMoe u HenmpsMoe pa3BUTHE.
Pa3Butne ¢ Meramopo30om y 0eCri03BOHOYHBIX U IO3BOHOYHBIX KUBOTHBIX. brosornueckoe 3naueHue
MPSIMOTO M HEMPSMOTO Pa3BUTHS, UX PACIPOCTpaHEHUE B MpUpoae. TUIIBI pocTa KUBOTHBIX. DaKTOPbI
PEryNlMU POCTa XUBOTHBIX U YeloBeka. CTaguu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y KHUBOTHBIX U
yenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKUE TPOIECCHI.

Pa3smHokenne u pasButHe pacteHuil. 'ametrodur u crnopodut. Meio3 B KU3HEHHOM LIHKIIE
pactenuii. OOpa3oBaHue crop B mpolecce Mmeiio3a. ['amerorenes y pacrenuii. OmiogoTBOpeHHue U
pa3BUTHE pPACTUTENbHBIX OpPraHM3MOB. J[BOWHOE OIIOJOTBOpEHHE Y IIBETKOBBIX pPAaCTEHUI.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBbI PEeTySIUN OHTOT€HEe3a Y PACTEHHM U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuier u cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «THUIBI 0ECroOJOro pa3MHOKECHHS,
«Pa3MHOXKEHHE XJIaMHJIOMOHAJbI», «Pa3MHOKEeHUE SBIVICHB», «PasMHOXeHHE TUIpb), «Meio3y,
«XpoMocombl», «l'amerorenes», «CTpoeHue SHMIEKIETKH U criepMaro3ouga», «OCHOBHBIE CTaauU
oHTOTeHe3a», «[IpsiMoe u Hempsimoe pa3BuTHE», «Pa3BuTHE Malickoro kyka», «Pa3Butue capaHumy,
«Pa3BuTHE NATYMIKKY», «J{BOWHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX pacTeHUi», «CTpoeHHe CeMsH
OJIHOJIONBHBIX U ABYJOJIbHBIX pacTeHUi», «KU3HEHHBIH UK MOPCKOW KamycThl», «JKU3HEHHBIH
UK MXay, «KU3HEHHBIH UK TAOPOTHUKAY, « KM3HEHHBIN ITUKI COCHBI.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIpPENnaparbl SHIEKIETOK U CIIEPMaTO30HUI0B,
Mozensb «L{UKIT pa3BUTHS JIATYIIKI.



JlabopaTtopnas  paGora  «l3ydyeHue CTpoeHHsS  TMOJOBBIX KIETOK HAa  TOTOBBIX
MHKpOIIpenaparax.

IIpakTuyeckass padora «BbisiBIieHHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH IMO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPraHOB PA3MHOXEHUS BBICITUX PACTCHUNY.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHN3MOB

HcTopust cTaHOBIIEHUS U pa3BUTHS TEHETHKHU Kak Hayku. Paboter I'. Mennens, I'. ne ®pwusa, T.
Moprana. Posnb oteuecTBeHHBIX Yy4€HbIX B pa3BuTuM reHetuku. Padotst H. K. Komsnosa, H. U.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, H0. A. ®ummmuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbIE TEHETUUECKHE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJIJICIbHBIE TEHBI,
aTbTEPHATUBHBIC TPHU3HAKH, JOMHHAHTHBIM M PEIECCUBHBIN MpPU3HAK, TOMO3UTOTa, T€TEPO3UTOTa,
YucTasl JIMHHS, THOpUIbI, reHoTHrn, (GeHotur. OCHOBHBIE METOJbl TE€HETHKU: THOPHIO0JIOTHUECKHM,
LATOJIOTUYECKUAN, MOJIEKYJIIPHO-TEHETHYECKU .

JdeMoHcTpanuu

[Moptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnbuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnaenko, H. B. Tumodeer-PecoBckmuii.

Tabmuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEITMBAHUS.

JladopaTopHas pa6ora «/[po3oduina Kkak 00bEKT TEHETUIECKUX UCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckperuBanue. [lepBoiii 3akoH MeHenss — 3aKOoH eauHOoO0Opa3us THOPUIIOB
nepBoro mnokoJsieHusi. [IpaBuno aomuHupoBanus. BTopoill 3akoH MeHIenss — 3aKOH paclleruieHUs
npu3HakoB. LluTonoruyeckue 0CHOBbI MOHOTHOPUTHOTO CKpenuBaHus. ['unores3a 4iMCcTOTh raMerT.

AHanuzupyroiiee ckpemuBanue. IIpoMmexxyrouHblii XapakTep HacienoBaHus. Pacumiensienue
MIPU3HAKOB IIPU HETMIOJHOM JJOMUHHUPOBAHHUMU.

JurunOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOTO HACJIeIOBaHMS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUS.

CuemieHHOe HacienoBaHue mpusHakoB. PabGoter T. Moprana. CrenieHHOE HacieIOBaHUE
I€HOB, HAPYILIECHHE CLETUICHUS] MEX 1y FT€HaMH. XPOMOCOMHAsI TEOPHUS HACJIEICTBEHHOCTH.

l'enetnka mnona. XpOMOCOMHBIM MEXAaHM3M ONPEIEICHUS 1oJa. AYTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['oMorameTHsbIi 1 rereporaMeTHblid 1oJl. ['eHeTndeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnegoBanue npu3HakoB, CLEIUIEHHBIX € MTOJIOM.

l'enotun kak wenoctHas cuctema. [lmeloTponuss — MHOXKECTBEHHOE JIEWCTBUE TI'€HA.
MHoxecTBeHHbIN aiienu3M. B3zauMozeiicTBue HeaielnbHbIX reHoB. KoMmieMeHTapHOCTh. DnucTas.
[Tonumepwus.

I'enernueckuii  KOHTPOJIb pa3BUTUS PACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKXke
(U3M0JIOTUYECKUX TPOLIECCOB, MOBEIEHHsI M KOTHUTHBHBIX (yHKIMHA. ['eHeTmueckne MexaHU3MbI
CUMOHMOTreHe3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO3SIMH — MapasuT» M «XO35IMH — MHKPOOHOM.
I'eHeTHueckue acmekThl KOHTPOJISI M U3MEHEHUs HACIEeICTBEHHON MH(POPMAIIMKM B IOKOJIECHUAX KIETOK
U OpPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuuel u cxemsl: «llepBbiii u BTOpoi 3akoHBl Menaens», «Tperuil 3akoH MeHuens»,
«AHanusupymwlulee ckpeuuBanuey, «HenosnHoe nomuHupoBaHue», «CLEIIEHHOE HAcleOBAHNE
NpU3HAKOB y Jpo3o¢puibl», «['eHetnka mona», «Kapuotun uenoBeka», «Kapumotun apo3oduism,
«Kapnotun ntunem», «MHOKECTBEHHBIN ajuienn3mM», «BzauMoaelicTBue reHoBY.

O6opynoBanue: MoAeIb s JEMOHCTpPAllMM 3aKOHOB €AMHOO0Opa3usi THMOpHUIOB TMEPBOTO
IIOKOJICHUS M pAaCLIEIUICHUS I[IPU3HAKOB, MOJENb I JEMOHCTPALMM 3aKOHAa HE3aBUCHUMOIO
HAacJeA0BaHUs IPU3HAKOB, MOJECNb I JEMOHCTPALMM CLEIJICHHOIO HACJIEAOBAHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3oduiay.



IIpakTuueckas padora «V3ydueHue pe3ylnbTaTOB MOHOTHOPUIHOTO CKpEIIMBAaHUS Y
TIPO30(HITBI».

IIpakTuyeckas padora «3yyenue pe3ynbTaToOB JUTHOPUAHOTO CKPEIIUBAHUS Y JPO30(PHIIBI».

Tema 13. 3aKoHOMepHOCTH H3MEHYHBOCTH

BsaumopeiictBue reHotMna u cpeabl npu  popmupoBaHuM (GeHoTHna. V3MEHYMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMUECTBEHHBIE TPU3HAKU. BU/bl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U
HaCJIEICTBEHHAsI.

MoudukannoHHas W3MEHUYMBOCTh. Ponb cpeapl B (opMupoBaHMM MOAM(DUKAMOHHON
n3MeHunBoctT. Hopma peakunu mnpusHaka. Bapuanuonsslii psa u BapuauuoHHas kpubas (B.
Horanncen). CoiicTBa MOAN(UKATMOHHONW U3MEHUYHMBOCTH.

I'enotunuueckass u3MeH4YMBOCTh. (CBOMCTBa TI'E€HOTUIIMYECKOW  HM3MEHUYMBOCTH. Bujsl
FeHOTUIINYECKOW U3MEHYUBOCTH: KOMOMHATUBHASI, MyTallHOHHAs!.

KomOunatuBHass M3MEHYMBOCTh. MeW03 W TIOJIOBOM TMpoIlleCC — OCHOBAa KOMOWHATHBHOMN
U3MEHUYMBOCTH. POJIb KOMOMHATHUBHOW M3MEHYMBOCTH B CO3/IaHUU T€HETHMYECKOTO pazHoOOpas3us B
npenenax 0JHOTO BUA.

MyranuoHHasi HW3MEHYMBOCTb. Buapl Myranuid: TeHHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHblE M MHAYUUPOBAHHbIE MyTallMM. SlnepHble M LIUTOIUIa3MaTHYECKUe MYTaluu.
Comarnueckue U MoJIOBbIE MyTaluu. [IpuunHbl BO3HUKHOBEHMSI MyTaluid. MyTareHsl U UX BIIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO TMpollecca. 3aKOH TOMOJIOTMUECKUX pSIOB B
HacnencTBeHHoM n3menunBocty (H.W. BaBuioB). BaesinepHast ©13MEHYMBOCTh M HACIIEICTBEHHOCTbD.

Onucenemuka u dNUSEHOMUKA, pPONb INUSEHEMUYECKUX (Hakmopoe 6 HACLe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuier u cxembl: «Buasl  u3MeHunBOCTHY, «MoaudukalmoHHas H3MEHUYUBOCTHY,
«KomOnHaTHBHAsT HW3MEHUMBOCTBY, «Meio3y, «OmnomoTBopeHue», «l'eHeTndyeckue 3a00eBaHMS
yenoBekay, «Buasl Mmyramuiny.

O6opynoBaHue: KHBble M TrepOapHble SK3EMIUSIpbl KOMHATHBIX pPAacTEHHUM, PHUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYMBOCTH.

JladopaTopHas pa6ora «lccnenoBanne 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHON N3MEHUYNBOCTH.
[TocTpoeHne BapHallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesi0BeKka

Kapuotun yenoBeka. MexayHapoiHas mporpaMma HCCIIEIOBaHHs T€HOMa 4esloBeka. MeTobl
M3YYEHHUS T'eHETHKHU YeJIOBEKa: T'eHealorHuecKuii, OJIM3HEOBbIN, ITUTOI€HETUYECKUH, TOMYISIIMOHHO -
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TE€HETUUECKUH. CoBpeMeHHOE ompeeIeHue TE€HOTHIIA:
MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TI'€HOTUIIMPOBaHUE, B TOM uucie ¢ nomoiubto [IIP-ananusa.
HacnenctBenHsle 3a0oseBaHusl 4enoBeKa. ['@eHHbIE U XpOMOCOMHBIE 00JIe3HM YesoBeka. boisiesHu c
HACJIEICTBEHHOM NPEAPACIIOIOKEHHOCTHIO. 3HAaU€HNE MEAUIIMHCKON T€HETUKH B MPEJOTBPAIICHUN U
JIeUEHUM TeHETUYEeCKUX 3a0ojieBaHMM dYenoBeka. MeIUKO-TeHEeTHYEeCKOe KOHCYJIbTHPOBAHUE.
CtBosioBbIe KIEeTKH. [IoHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE acleKThl UCCIEI0BAaHUN B 00J1acTH
PENAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GakTOpbl TMOBBINIEHHONH UYYBCTBUTEJIBHOCTH YeEJOBEKa K (U3UUECKOMY H
XMUMHUYECKOMY 3arpsI3HEHUIO OKPY)KAOILEH cpefibl. [ 'eHeTnueckas mpeapacrnooKeHHOCTh YeJI0BEKA K
MIATOJIOTUSIM.

JdeMoHcTpanuu

Tabmuuplt u cxembl: «KapuoTtun uenoBeka», «MeTonbl HM3y4eHUS TEHETUKU YEIIOBEKay,
«['eneTnueckue 3a00JI€BaHUS YEIOBEKaY.

IIpakTnueckas padora «CocTaBieHNUE U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekunsi OpraHu3mMoB



JlomecTuKauus U ceneKius. 3apokIeHUe cesleKIMK U JoMectukauuu. Yuenue H. M. BaBuiioa
o LleHTpax MPOUCXOXICHUS U MHOTO00pa3usi KyJIbTYPHBIX pacTeHHUU. Poiib cenekuuu B CO3IaHHUH
COpPTOB pacTeHUil M mopoj >XMBOTHBIX. CopT, mopoja, IITaMM. 3aKOH TI'OMOJIOTMYECKUX PSIOB B
HacnencTBeHHoM n3menunBocty H. 1. BaBuiosa, ero 3HaueHue A CEIEKIMOHHOM paboThl.

Mertoapl ceneKIMOHHOW paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIH M HMHIMBHUIYaTbHBIIH.
Oranbl KOMOMHAIIMOHHOW cenekuuu. McmpiTaHue npousBoguTeneil mo motoMctBy. Otb6op 1O
TCHOTHITY C MOMOUIBIO OLEHKH (PEHOTHIA IMOTOMCTBA W OTOOpP MO TCHOTHITY C MOMOIIBIO aHAJIHM3a
JHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ CEJICKIIMOHHOW padoThl. PajnalmoHHBIN 1 XUMHYECKUAN
MyTareHe3 KaKk UCTOYHUK MYyTaluid y KyJbTYpPHBIX (OpM OpraHu3MoB. Mcrmonp3oBaHHE T€HOMHOIO
penakTupoBaHus M MeTon0B pekoMOumHaHTHBIX JIHK uist mosiydeHus: McxoIHOro marepuana Jist
CEJIEKIIUH.

[Tonyuenue nonumniaon0B. BHyrpuBuaoBast rudpuausanus. bauzkopocTBEHHOE CKpeluBaHue,
unu uHOpuauHr. HepoJacTBeHHOE CKpeluMBaHue, WIM ayTOpUIWHT. ['€Tepo3uc W ero MPUYMHEI.
Ucnonw3oBanne rerepo3uca B cenekiuu. OtnanéHHas rudpuausanms. lIpeomosienune Oecriioaus
MEXBHUJOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIINN PACTEHUN U )KUBOTHBIX. «3€1EHAS peBOIIOYULY.

CoxpaHeHHE U U3YYCHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM W UX JUKUX POIUUCH
JUIS CO3JaHUSI HOBBIX COPTOB U I'MOPHUIOB CENIbCKOXO3SMCTBEHHBIX KYJIbTYp. M3yueHue, coxpanenue u
ynpasiexue 2eHemu4ecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICTIOBbIX HCUBOMHBIX 6 YEIAX
VAYUULEHUS CYUYeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUEeM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCAEeO08AHUL, NePedo8bIX Udel U NePCneKMUBHbIX MEXHON02UI.

JdemoHcTpauuu

[Toptpersr: H. Y. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIlykesanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipel u cxembl: «LleHTpBI MPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYpPHBIX PpPacTEHHII»,
«3aKOH TOMOJIOTHUYECKHX PSAJOB B HACIEACTBEHHONM M3MEHYUBOCTH», «METOIbl CEIEKIUN»,
«Otnanénnas rubpuauzanusy», «MyrareHes».

JlaGoparopHass pabora «/3ydeHue cOpTOB KyJIbTYPHBIX PACTCHUH W MOPOJ JIOMAIIHHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJI0B CEJIEKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Jkcekypeust «OCHOBHBIE METOJABI M JOCTHKEHHSI CEJIeKIMU PAaCTEeHUH M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE
XO035IICTBO, B J1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAs 0MOJI0T U

O6I>6KTLI, HCIIOJIb3YEMBIC B 6I/IOT6XHOHOI‘I/II/I, — KIJICTOYHBIC W TKAHCBLIC KYJIbTYPBHI,
MUKPOOPraHMU3Mbl, UX XaApPAKTCPHCTHKA. Tpa,Z[I/ILII/IOHHaH OHMOTEXHOJIOTHS: XJ'IG6OHC‘ICHI/IC, MOJIYUYCHHUC
KHUCJIOMOJIOYHBIX MMPOAYKTOB, BHUHOACIIUC. MI/IKpO6I/IOHOFI/I‘ICCKI/Iﬁ CHHTC3. OOBEKTHI

MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/IX TEXHOJIOTHH. HpOI/BBO,Z[CTBO 6em<a, AMHWHOKHCJIOT U BUTAMHUHOB.

COS,[[aHI/Ie TEXHOJIOTHH U HHCTPYMCHTOB LCIICHAIIPABICHHOTI'O U3MCHCHUS U KOHCTPYHUPOBAHUA
TCHOMOB C LCJIbKO TMOJYUYCHHUA OPraHU3MOB U UX KOMIIOHCHTOB, COJICpKAINIUX HC BCTPCUAIOIIUECCA B
npupone OMOCUHTETHYECKHUE IMyTH.

Knerounas HUHKCHCPUS. MeTto b1 KYJIbTYpPbl KJICTOK H TKaHEeHn paCTCHI/Iﬁ n KUBOTHBIX.
KpI/IO6aHKI/I. Comarnyeckas r1z16p1/11:(1/13au1/151 U COMaTHYECKUH 3M6pI/IOTCHC3. Hcnons3oBaHue
rarmionaoB B CCIICKIHHU paCTeHI/Iﬁ. HOJZylleHue MOHOKNOHANbHLIX anmumen. Hcnonvzosanue
MOHOKNOHRAIbHBIX U NOJUKTIOHANbHbIX AdHmMumesl 6 Meduuuﬁe. I/ICKYCCTBCHHOG OIINIOAOTBOPCHHUC.
PCKOHCprKI_[I/ISI SIAIEKJIETOK U KIIOHUPOBAHUC KHBOTHBIX. Meton TPAHCIUIAHTAOUU SAOCP KIICTOK.
Texnonoecuu 03a0p08ﬂ€Huﬂ, KyJ1bmueupoeaHusl u MUKPOKIIOHANTbHO20 PASMHOOIMCERUA
CeNbCKOXO3SUCMBEHHBIX Kyremyp.



XpOMOCOMHAsi M TIeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha M KOHCTPYMpPOBaHHUE
pexomOuaanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHHSI W TEPCIEKTUBBI
XPOMOCOMHOM U T€HHON MHKEHEPUU. DKOJIOTMUECKHUE U AITUUECKUE IPOOIEMbl FTEHHON MH)KEHEPUH.

Menmunuackue Ouotexnonorud. Iloctrenomuas uudpoBas meauuuHa. [1[P-amarnocruka.
MeTab0IOMHBIN aHAIH3, TEHOLEHTPHYSCKUN aHAJIM3 MMPOTEOMAa YEJIOBEKA JJIsl OIICHKU COCTOSIHUS €ro
310poBbs. Mcnonp3oBaHuE CTBOJIOBBIX KieTOK. TaprertHas Tepamus paxa. 3D-Omounkenepust s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3laHWs KOMIUICKCHBIX TKaHEH
COYETaHHWEM TEXHOJOTHHA TpEXMepHOro OwonpuHTHHTa W ckaddonmuara s pemeHus 3aaad
MEPCOHATU3UPOBAHHON MEIUIIUHBI.

Co3maHue BEKTOPHBIX BakUWH C MEIbI0 OOecreYeHuss KOMOMHHMPOBAHHOW 3allUTHl OT
Bo30ymuteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MexaHU3MOB (yHknmonupoBanus PHK-
COJIepKalliX BUPYCOB, BBI3BIBAIOIIMX 0CO00 ONAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmuipl u cxemsl: «lcnonp30BaHNEe MHUKPOOPraHM3MOB B IPOMBIIIIEHHOM ITPOU3BOJICTBEY,
«Knerounast nHxxeHepus», «I eHHast HUHKEHEPUI.

JladopaTopHas pa6ora «/3ydyeHne 00bEKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «IlomydyeHrne MOJIOYHOKHCIBIX IPOTYKTOBY.

Jkcekypeust «bUOTexXHOJOTUS — BaKHEHIIas NMPOU3BOJAWTENbHASI CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3aposxaenue u pa3BuTHE IBOJIOIMOHHBIX MPEACTABJIEHUA B OMOJIOTHH

OpomonmonHass Teopust Y. JlapsuHa. [lpeanochuiku BO3HUKHOBEHHS JapBUHU3MA. JKU3Hb U
Hay4Has nearenbHocTh Y. J[apBuHa.

JBuxymue cuibl sBosonuu BugoB no Y. J[apBuHy (BbICOKAass MHTEHCUBHOCTb Pa3MHOKEHUS
OpraHM3MOB, HAacClI€JICTBEHHAas HW3MEHUYUMBOCTb, OOpbOa 3a CyIIECTBOBAHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTrueckoi teopuu s3Bojtonnu (CTD). HeirpanpHas Teopusi 3BOJIOLHUH.
CoBpemeHHasi HBOJIIOLMOHHAS OHOJOTUS. 3HAUEHUE SBOJIOIUOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAyYHON KApTUHBI MUPA.

JdemoHcTpauuu

[Toptpetsl: Apucrotens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Krobe, U. [{apBuH,
C. C. Yerepukos, U. U. Ulmansraysen, Jx. Xongeitn, J. K. benses.

Tabmuiet u cxemsl: «Cucrema xuBoi mpupos! (o K. JIunuero)y, «JlecTHUIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanusm (HOpMHUPOBAHUS TPUCHOCOONEHUN Yy pacTeHUH M >KUBOTHBIX (I1O
Jlamapky)», «Kapta-cxema mapuipyra nytemectsus Y. lapsuna», «Haxonku Y. [Japsuna», «D®opmbl
00pnOBI 3a cymiecTBoBaHue», «Ilopoasl romybeit», «MHorooOpasue KylbTYpHBIX (OpPM KamyCThI»,
«[Topoapl JOMAIIHUX KUBOTHBIX», «Cxema oOpazoBaHus HOBbIX BUAOB (o Y. [apBuny)», «Cxema
COOTHONIIEHUSI JBWXKYIIUX CHJI 3BOJOUMN», «OCHOBHBIE TIOJIOKEHUS CHHTETHYECKOW Teopuu
SBOJIIOLIUM.

Tema 2. Muxkpo3dBoaonus 1 eé¢ pe3yJbTaThl

[Monynauuss Kak »dJaeMeHTapHas eauHuua HBoJouud. COBpEMEHHbIE METOJbl  OLIEHKH
TEHETHUUYECKOTO Pa3HOOOpas3usi M CTPYKTYpbl Homymsinuii. VM3meHeHue reHodoOHIa TOMYISAIMU Kak
3JIEMEHTAapHOE »HBOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTudyeckoro pasHoBecusi Jlxk. Xapau, B.
BaiinGepra.

DOnemeHTapHbie  (AKTOPBl  (OBMKYIIME CHJIBI) OBOJIONMH. MyYTAIllMOHHBIA  TmpoIiecc.
KomOunaTtuBHas u3MeHUMBOCTh. J[peiid) reHoB — ciydailHble HEHANpaBJICHHbIE W3MEHEHHUS YacTOT
amneneid B momymsanusx. Oddekr ocHoBarens. Iggexm Oymuirounozo eopnviuika. CHudicenue
2eHEeMU4ecKo20 pasHoobpasus: npuduHel u creocmeus. Illpossnenue s¢pghexma Opeiigha 2enos 6



oonvwux u  manvlx  nonyaayuax. Mwurpammu.  M3omsauus  momynmsnuii:  reorpaduyueckas
(mpocTpaHcTBEHHAs ), OHoJiornueckasi (pernpoayKTUBHAs).

EctecTBennslii 0T60p — Hampapisomuii (akrop 3Boionud. GopMbl ecTeCTBEHHOro 0TOOpa:
JBIDKYIIUH, CTaOUIM3UPYIOMIUH, paspbiBatouii (au3pynTuBHbIN). [TonoBoit oT60p. Bo3HnkHOBEHME
1 DBOJIIOLIMS COLIMAIILHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh  OpPraHU3MOB  Kak  pe3yJabTaT  MHKPOIBOJIIOLMH. BO3HHKHOBEHHE
MPUCTIOCOONICHUH Yy OpraHu3MoB. Apomopdo3bl u uanoanantanuu. [IpuMepsl mpucnocoOneHuit y
OpraHu3MOB: Mopooruueckue, ¢buznonornuecKue, OMOXMMMYECKUE, MOBE/ICHYECKUE.
OTHOCUTENBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIIOIMH.
WMzonsmuss — ximrodeBoid  akTop BHIooOpazoBanus. I[lytm m  crmocoObl  BHII0OOpPa3OBaHUS:
ajutonarpuyeckoe  (reorpaduyeckoe),  CUMIATPUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE)
(momumutonan3anust, rudpuanzanus). JJIMTeIbHOCTb 3BOJIIOIMOHHBIX MPOIIECCOB.

Mexann3mbl popMHUpoBaHMs OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp  sBomronuoHHOM  OMojoruu B pa3pabOTKE  HAY4YHBIX  METOJOB  COXPaHEHUs
Onopa3zHooOpa3usa. MUKpPOIBOIIONKSA ¢ KOAIBOJIOIMS TApPa3uTOB M HMX X035i€B. MeXaHU3MBI
(hopMupOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpauuu

[Toptpersr: C. C. UeTBepukos, D. Maiip.

Tabmuipel 1 cxembl: «MyTalMOHHAs U3MEHUYUBOCTHY», «llomynannoHHas CTpyKTypa BUIa»,
«Cxema mposiBIIeHHs 3aKkoHa Xapau—BanHOepra», «JIBHKyIIHe CHUIIBI IBOIOIUNY, «IKOJIOTHYECKAS
M30JISAIHS TIOMYJISIHUA ceBaHCKOU (hopenmy, «I'eorpaduueckas U30JSIIIUS JIUCTBEHHUITBI CHOUPCKON U
JUCTBEHHUIB AaypcKoi», «llomynsnnoHHbIe BOJIHBI YMCICHHOCTH XMIIHHUKOB U JXKepTB», «Cxema
NEHUCTBUSL €CTECTBEHHOTo oTOopay, «®Popmbl OOprOBI 3a cymiecTBOBaHHE», «HIyCcTpHambHBII
METaHU3M, «KuBble  HCKOMaeMbley, «ITokpoBUTENbCTBEHHAs ~ OKpacka  >KMBOTHBIX»,
«[Ipepynpexnaromas okpacka )KHUBOTHBIX», «DPu3nosioruueckue aaanranuuy, «[IpucnocoOieHHOCTD
OpraHu3MOB M €€ OTHOCUTENBbHOCTHY, «Kputepuu Buna», «Bunbl-nBoitHuku», «CTpyKTypa BuAa B
npuposae», «Crocobsl BupooOpazoBanus», «['eorpadpuueckoe BuIO0OpazoBaHue TPEX BHUIOB
JMaHABIIICH», «DKOJIOTUYECKOe BUI000pa3oBaHUE BUIOB CHHHI, <«llodaumionnsl pacTeHui»,
«KamycTHO-peIcuHbIi THOPUTY.

O6opynoBanue: repOapuu pacTeHHUH, KOJJICKIMM HACEKOMBIX, 4Yydeia MTHUIl U 3Bepei ¢
pUMepaMu pa3INydHbIX IPUCIOCOOICHUI, Uydena NTHUIl U 3Bepeil pa3HbIX BUIOB, repbapuul pacTeHU
ONMU3KUX BUJOB, 00pa30BaBUINXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi pa6ora «BblsBlIeHHE H3MEHYUBOCTH Y 0CO0EH OJHOTO BUIAY.

JlabopaTtopuass  paGora  «lIlpucrnocobnenuss OpraHusMOB U  HX  OTHOCHUTEIbHas
11e71eco00pa3HOCTh.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. MakpoaBo/onusi M €€ pe3yJibTaThl

Metoapl M3ydeHUsT MakpolBOJOLMHU. [lameoHTONIOrMuYecKne METOAbl W3YYEHHUS DSBOJIOLUU.
Ilepexoanbie GopMbl U HUITIOTEHETUYECKHE PSIJIbI OPraHU3MOB.

buoreorpaduueckre MeToasl u3ydeHus soitonuu. CpaBHeHue ¢uiopsl U (hayHbl MaTEpPUKOB U
octpoBoB. bruoreorpaduyeckue obnactu 3emiu. Buasl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE U CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOAbl H3YYEHHS HBOJIIOLUH.
I'enernueckne MeXaHU3Mbl DBOJIIOLMM OHTOI€HE3a U TOSIBJIEHUS 3BOJIOLMOHHBIX HOBIIECTB.
l'oMonornuHble W aHATOTUYHBIE OpraHbl. PyauMeHTapHBIE OpraHbl M araBU3Mbl. MOIEKyISPHO-
reHeTHYecKue, OMOXMMUYECKHEe U MaTeMaTH4YeCKHue METOJbl M3Y4eHHUs 3BOOUMU. ['oMoJoruyHbe
reHbl. CoBpeMeHHbIE METO/IbI TOCTPOEHUS (PUITOTEHETHUECKUX IEPEBHEB.

XPOMOCOMHBIE MYTAallMM U 3BOJIIOLMS TEHOMOB.

OO0mue 3akoHOMEpHOCTU (TpaBuia) 3BoNtOUUU. [lpunyun cmensvt @ynxyui. HeoOpaTtumocTh
9BOJIIOLIMM. AJAaNTHBHAS paauanus. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLINU.



JdeMoHcTpanuu

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuier U cxembl: «DUIOTCHETUYSCKUN psf JOMmaan», «ApPXEONTEpPHKC», «3BEpO3yObie
amepel», «Crerouedansy, «PuanopuUTHY, «CeMeHHble ManopoTHUKM», «buoreorpaduyeckue 30HbI
3emmn», «/peiid konTuHEeHTOBY, «PenmukThl», «HauanpHble CcTaguu SMOPHOHAIBHOTO pPa3BUTHUS
[I03BOHOYHBIX KUBOTHBIX», «['OMOJIOTMUHBIE U AHAJIOTUYHBIE OpraHbl», «PyIuMEHTb», «ATaBU3MBIY,
«XpoMOCOMHBIE HAOOpHI 4YeJIOBEKa M LIMMIaH3e», «lJ1aBHbIE HapaBieHUs 3BOJOLUMN», «OOuue
3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJJIEKIIUH, TepOapuu, MYJsHKA UCKOMAEMbIX OCTAaTKOB OPraHU3MOB, MYJISHKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IlpoucxoxieHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunble runore3bl MpoucXoXKAeHUs KU3HU Ha 3emie. AOnorenes u nancrepmus. Jlonaydnsie
MIPEJICTaBICHUSI O 3apOKJIEHUU XU3HU (KpealuMoHM3M). ['mmore3a MOCTOSHHOTO CaMO3apOKJIEHUs
XKU3HU U e€ onpoBepkeHue onbitamu . Penu, JI. Cnannanuanuy, JI. [acrepa. [IpoucxoxaeHue u3Hu
1 acTpoOUOJIOTHSL.

OcHoOBHbBIE 3Talbl HEOpraHWyeckoil sBostonmu. llmaHerapHas (reojiormyeckasl) HSBOJIIOLIUS.
XuMuyeckasi 3BOTIOIUSA. AGMOTEHHBIM CUHTE3 OpraHn4YecKUX BellecTB U3 Heopranuyeckux. Onsit C.
Mumnepa u I'. Opu. OGpazoBanue momumepoB u3 MoHoMepoB. KoamepBarnas rumoreza A. U.
OnapuHa, runore3a nepsuuHoro OynboHa JIx. XonpgeilHa, renernueckas rumote3a [. Mémnepa.
Pu6Gosumer (T. Yex) um rtummore3a «vupa PHK» V. T'unbepra. ®dopmupoBanue meMOpaH u
BO3HMKHOBEHHE MPOTOKIIETKH.

Uctopus 3emiin u metopl €€ nzydeHus. Mickonaemble Opranmdeckue ocTatku. ['eoxpoHonorus
u e€ meroabl. OTHOCUTENbHAS U a0COIIOTHAs T'€OXPOHOJIOrHs. ['e0XpoHOJOruuecKas HIKajua: 30HBbI,
9pBbI, IEPUOBI, SIOXH.

HaganpHble dSTanel opraHudeckod dBosonuu. llosiBieHHME W HBOJIIOLMA IEPBBIX KIETOK.
Opomonuss  Merabomm3Ma. BosHukHOBeHHme nepBbIX 9dKkocucTeM. CoBpeMEHHbIE MMKpPOOHBIE
OMOIUIEHKH KaK aHaJor NepBbIX Ha 3emiie coolecTB. CTpoMaToauThl. [IpokaproThl M 3yKapHOTHI.

[Ipoucxoxxaenue HykapuoT (CUMOMOreHe3). DBOJIOLMOHHOE IPOMUCXOXKIEHHUE BHPYCOB.
IIpoucxoxaeHre MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX
OpraHu3MOB.

OcCHOBHBIE 3Talbl BOJIIOLUU BbICHIMX pacTeHuil. OcHoBHbIE apoMopdo3bl pacTeHuil. Boixoa
pacteHuii Ha cymry. [losiBieHue criOpoBBIX PaCTEHMM U 3aBOEBAaHUE UMHU CyIIH. CeMEHHBbIE PACTEHUS.
IIpoucxokaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl 3BOJIIONUHU KUBOTHOrO Mupa. OcHOBHbBIE apoMOpd03bl )KUBOTHBIX. Benackas
¢dayna. KemOpuiickuif B3pbIB — IOSIBJIGHUE COBPEMEHHbIX TUIOB. [lepBble XOpAOBBIE KUBOTHBIE.
XKuzup B Bose. DBOIONMS MO3BOHOYHBIX. [Ipoucxoxnenue ampuouili u pentuwiuid. Ilpoucxoxaenue
miekonuTaomux u nrul. IlpuHnun ximoyeBoro apomopdosza. OcBoeHue OeCHO3BOHOUHBIMU U
MI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emie IO 3paM M MEPUOAAM: apXeW, MPOTEPO30H, Maneo30i, Me3030i,
KaifHo30i. OOmas XapakTepHCTUKa KJIMMaTa M TeoJIoTHYecKuX mpouecco. [losBieHue u pacuset
XapakTepHBIX OpPraHU3MOB. YTIyleoOpa3oBaHUE: €ro YCIOBUS M BIMSHME Ha Ta30Bblil cocTaB
aTMocQepsl.

MaccoBble BBIMMpaHUSI — DKOJIOTUYECKHE KpU3HUCHl mpomuioro. IIpuumHel U ciencTBus
MaccoBbIX BbIMUpaHUil. COBpEMEHHBIM HKOJOTHUECKUIl KpH3uC, ero ocobeHHoctu. [IpoGiema
COXpaHeHHs OHopa3HooOpa3us Ha 3emiie.

CoBpeMeHHass CUCTeMa OpraHM4eckoro wmupa. I[IpuHIMIBI KJIAacCU(PUKALUK OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpersr: ®@. Penu, JI. Cnamnanuanwm, JI. Ilactep, . Y. MeunukoB, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.



Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo u3ydeHHIO
camo3apoxkaeHuss xusHu», «Cxema omnbita C. Mwumnepa, I'. IOpu», «Ortanel HeopraHuueckoin
IBONIIOLINMY, «['eoxpoHOJOrnyeckas 1mkana», «HadyanpHble 3Tanbl OpraHu4ecKoi 3BoIoLMNY, «Cxema
o0Opa3oBaHus 3yKapuoT MyTéM cuMOHorenesa», «Cucrema >KUBOH mpupoabl», «CTpoeHHe BUpycay,
«Apomopho3bl  pacteHmit», «PuHMOGUTB, «OTHOKIETOUHBIE BOAOPOCIH», «MHOTOKIETOUHBIC
BOJOpocIn», «Mxu», «[lanopoTHukn», «I"0noceMeHHbIe pacTeHusN», «Opraibl IBETKOBBIX PAaCTEHUI,
«Cxema  pa3BUTHS  JKUBOTHOTO  MHpPa»,  «ApomMop¢do3bl  KHBOTHBIX»,  «[Ipocteiimmuey,
«Kumeunononoctueie», «llmockue uepBu», «YUneHucrtoHorue», «PvIOb», «3eMHOBOIHBIEY,
«IIpecmbikaromuecsy», «IItuuby», «Mnekonutarommuey, «Pa3BUTHE KHU3HU B APXEHUCKOM 3pey,
«Pa3BuTHE XM3HU B IIPOTEPO30MCKON 3pe», «Pa3BuTve >XKU3HM B NaAJICO30MCKOU 3pey, «Pa3zpurtue
KU3HU B ME3030UCKOM 3pe», «Pa3BuThe >XU3HM B KalHO30MCKOM 3pe», «CoBpeMeHHas cucreMma
OpPraHUYeCKOr0 MUPa».

O6opynoBanue: repbapuu pacTEHUN Pa3IUYHBIX OTJEIOB, KOJUICKIIMH HACEKOMBIX, BJIAKHBIC
IpenapaThl KUBOTHBIX, PAaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HIJIOKOXHUX, CKEJEeThl MO3BOHOYHBIX
JKUBOTHBIX, dydesla IITHUI U 3BEpEd, KOJJIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBIX, MYIIKHU
OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHass JaGoparopHas pabdora «MogenupoBanue oneiToB Mumepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO CHHTE3a OPraHWYECKUX COCIMHEHHUI B IIEPBUYHON aTMOoChepey.

JladopaTopHas padora «/3ydeHne u onrMcaHne NCKOMAeMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHrne ocOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTIEIOB.

IIpakTnueckas padora «/3ydueHne ocoOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4eJI0BeKa — AHTPONOreHe3

Paszpnens! u 3agaun anTponosiorni. MeTo el aHTPOIIOJIOTHH.

CraHOBJICHHE TPEACTABICHUA O TMPOUCXOXKICHUU YeJlOBeKa. Peluruo3Hbie BO33pEHHUS.
CoBpeMeHHbIE HAyUHBIE TEOPHH.

CxoAacTBO yenoBeka ¢ )KMBOTHBIMHA. CHCTEMAaTHYECKOE IMOJO0KEHHE yesnoBeka. CBHIETEIbCTBA
CXOJCTBA UYEJIOBEKa C JKMUBOTHBIMU: CPaBHHUTEIHbHO-MOP(QOJIOTHYECKHE, 3MOPHOJIOTHYECKUE,
¢buznonoro-6MoxuMuueckue, noseaeHyeckue. OTauyus 4yeaoBeKa OT KUBOTHBIX. [IpsMoxoxkeHue u
KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. PazBUTHE rOJIOBHOTO MO3ra U BTOPOl CUTHAJIBHON CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTPOIIOTEHEe3a: OHOJoruveckue, couuanbHble. COOTHOIICHHE
OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE cTaguM aHTpomoreHesa. PanHue uenoBekooOpasHble 00e€3bsiHbI (IIPOKOHCYNBI) U
paHHUE MOHTHUIBI — OOIIME MPEAKH YeIOBEKOOOpa3HbIX 00e3bsiH M IIOJCH. ABCTPAIONMUTEKH —
JNBYHOTHE MpeaKu Jiroaend. YenoBek yMenblil, NEpBble HW3rOTOBIEHUS Opyaud Tpynaa. YemoBek
MPSMOXOIAUINI U MEePBBIA BBIXOJ JroeH 3a mpenensl Appuku. YenoBek reiaenboeprekuii — oOumii
MpPEeAOK HEAHJIEPTAIBCKOTO YEJOBEKA M YEJIOBEKa pa3yMHOro. YenoBeK HeaHAEPTaJbCKUI Kak BUJ
JMOJIed XOJOAHOro KiaumaTta. YenoBek pa3yMHBIM COBPEMEHHOIO THIIA, JCHUCOBCKUM YEJOBEK,
OCBOEHME KOHTHHEHTOB 3a npejaenamMu Adpuku. [TaneoreneTuka u najaeoreHOMHKA.

DOBOMIONMS COBPEMEHHOI0 ueloBeka. EcTecTBeHHBIM OTOOp B MOMyIAIMSAX 4YeJOBeKa.
MyraunoHHbIi mporiecc U noaumopdusM. IlomynsiuoHHBIE BOJHBL, Apei(d TeHOB, MUTpalUs U
«3¢eKT OCHOBATENs B MOMYJIALUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [Tonarue o pace. bosbiue pacel: eBponeon iHas (€Bpasmiickas), aBcTpalio-
HEerpouHas (9KBaTOpHajbHas), MOHIOJIOUIHAs (a3MaTCKO-aMEpUKaHCKast). BpeMs u myTu pacceneHus
4elloBeKa N0 IIaHeTre. EnuHCTBO uyenoBedeckux pac. HaydHas HecoCTOATENbHOCTh pacu3Ma.
[Tpucnoco6aeHHOCTh YenoBeKa K pa3HbIM YCIOBHUSAM OKpy»Karomiel cpensl. BnusiHue reorpaduyeckoit
cpenbl 1 apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MexaMcUuIUIMHApHbIE  MeToAbl B (usnyeckod  (OMOJOTMYECKOH)  aHTPOIOJIOTHH.
OBOJIIOLMOHHAs aHTPOIOJOIHUS U IaJEOAHTPOIONOTUsl YEIOBEUECKUX MOMYJAnuid. buocounnanpHbie
WCCIIEIOBAaHUS MPUPOJBI uesnoBeKka. VccienoBanue KOABOJIIOIMMHM OMOJIOTUYECKOTO U COLMAIBHOTO B
YEJI0BEKE.



JdeMoHcTpanuu

[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer  w cxemsl:  «MeTonel  aHTponojoruu», «['OMOBHOH  MO3r  4eloBeKay,
«YenoBekooOpa3Hble 00e3bsHB), «CKeleT dYenoBeKa M CKelNeT IuMmaH3e», «PynmumeHTbl u
aTaBU3Mbl»,  «/IBWXKyliMe  cuiabl  AHTPONOreHe3a»,  «OBOJIOLHMOHHOE  JpPEBO  YEJIOBEKay,
«ABcTpasonurek», «YenoBek ymenbli», «HenoBek NpAMOXOIAIIMIY, «JICHUCOBCKHI 4YEIIOBEK»
«Heanpepranbipb», «KpomanboHub», «I[Ipenku denoBeka», «IJTambl 3BOJIIOLMU yeloBeKa», «Pacbl
YeJIOBEKay.

O6opynoBaHue: MyJSKM OKaMEHENOCTEH, NPEIMETOB MaTepUalbHON KyJIbTYPbl IPEAKOB
qenoBeka, pernponyknuu (hotorpadum) KapTHH ¢ MHQPOJOTHICCKUMH U OHOJICHCKUMU CHOKETaMHU
MIPOUCXOXKICHUS YeloBeKa, (poTorpadui HaX0JOK HCKOMAEMBIX OCTaTKOB YEIOBEKa, CKEJIET YeI0BEKa,
MOJIENIb Yeperna 4eJoBeKa U yepena IMMIIaH3e, MOJEIb KUCTH YeJIOBEeKa M KUCTU IIMMIIaH3€e, MO
TOpCa MPEIKOB YEIOBEKA.

JladbopaTopHas padora «/3ydeHue ocCOOCHHOCTEN CTPOCHUS CKelleTa YEIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTMUECKHUX aAaNTalui 4YeIOBEKay.

Tema 6. Jkosiorusi — HayKa 0 B3aMMOOTHOLICHHSIX OPraHMU3MOB W HaJOPraHU3MEHHBIX
CHCTEM C OKpY:KawLei cpenoi

3apoxaeHue U pa3BUTHE dKojoruu B Tpynax A. I'ymboneara, K. @. Pynee, H. A. Ceepriosa, 2.
I'exxens, A. Tencnu, B. H. CykauéBa. Pa3znensl m 3amaum skosioruu. CBsi3b DKOJOTHH C JPYTUMH
HayKaMH.

Metonet 3konoruu. IloneBbie HaOmoIeHUS. ODKCIEPUMEHTHl B OSKOJOTMH: MIPUPOIHBIE U
naboparopHble. MojenupoBaHWE B OSKOJOTHMH. MOHUTOPHHT OKPYXKAIOIIEH Cpebl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJI00ATBHBIN.

3Ha4YE€HHE HKOJIOTMYECKUX 3HAHMM Ul YesIOBEeKa. JKOJIOTMYECKOE MUPOBO33PEHUE KaK OCHOBA
CBSI3€M uenmoBeuecTBa C MpHUposiod. DOopMHpPOBaHUE HSKOJOTHUYECKOM KYIBTYpbl M HIKOJOTMYECKOU
IPAMOTHOCTHU HaCEJIECHUSI.

JdemoHcTpauuu

[Toptpersr: A. I'ymGombar, K. @. Pymee, H. A. CeseproB, D. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabmupsr u cxembl: «Pazgensl skonorun», «Metoasl skosorum», «CxemMa MOHHTOPHHTA
OKPYXaIOILEH Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTMYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Dkonoruveckre (QakTopbl U 3aKOHOMEpPHOCTU UX JAedcTBusA. Kiaccudukanus SKOI0rHYeCKUX
¢dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpomoreHHeie. OOIIMe 3aKOHOMEPHOCTU JIEHCTBUS
skonornueckux ¢akropos. [IpaBuno munumyma (K. HInpenrens, 0. JIu6ux). TonepaHTHOCTH.
DOBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopbl. CBeT Kak sKojoruueckuil (akrop. [leiicTBHE pa3HBIX Y4acTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTUUECKUE TPYIIbl PACTEHUM U )KUBOTHBIX MO OTHOIIEHUIO
K cBeTy. CUrHaJIbHAsI poJib cBeTa. DOTONEPHOIU3M.

Temnepatypa kak okojoruyeckuit (¢akrop. JleiicTBue TtemmepaTypbl Ha OpPTaHH3MBI.
[TolikunoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh Kak skosoruueckuid pakrop. IlpucnocoOnenus pacTeHuii K MOAIEPKAHUIO BOJHOTO
Oanmanca. Kmaccudukamuss pacteHuil mo oTHoOmIEHUIO K Boje. IlpucrmocoOneHus >KUBOTHBIX K
MU3MEHEHHIO BOJHOTO PEKMMA.

Cpenbl oOuTaHUST OpPraHW3MOB: BOJHAs, HA3eMHO-BO3/AYIHAs, I[IOYBEHHAs, TJIyOWHHAs
MOJNOYBEHHAs, BHYTPHOpPraHu3MeHHas. (DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel  OOMTaHus
opranu3MoB. [Ipucrnoco6aeHns Opranu3MoB K KU3HHU B pa3HBIX cpeaax.



buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBbL. CyTOYHBIE W TOJUYHBIE PUTMBI.
[Tprcoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie ¢opmbl opranuzMoB. IloHsTue o >xu3HeHHOH ¢opme. JKuzHeHHbIe (HOPMBI
pacTeHui: JIepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJICTHUE TPaBHI.
XKuznennsie GpopMbl KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOCHHUS U
oOpasa KHU3HH.

buoTtnueckue Qakropbl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHILUS, XUIIHUYECTBO,
cumbmo3 u ero Gopmel. [lapazuTusMm, Koomepaiusi, MyTyalan3M, KOMMEHCAIU3M (KBApPTUPAHTCTBO,
HaxJeOHnuecTBO). Herpoduueckne B3ammomeicTBusi (Tomudeckue, ¢opudeckue, ¢adbpudeckue).
3HaueHne OMOTHYECKUX B3aWMOJCUCTBHU JIJIS CYIICCTBOBAHHS OPraHM3MOB B Cpele OOHWTAaHUS.
[IpuHIKIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpanuu

Tabmuupl U cxembl: «IKojgorudeckue (akTope», «CBETOBOM CHEKTPY», «IKOJIOTHUYECKUE
TPYNIBl KUBOTHBIX IO OTHOIICHHIO K CBETY», «TEMJOKPOBHBIE >XUBOTHBIE», «XOJIOJIHOKPOBHBIE
KUBOTHBIEY», «DuU3nOIOTHYECKHE aJanTalliid KUBOTHBIX», «Cpeapl OOWTaHHS OpPraHU3MOBY,
«buonornyeckue putmbl», «KuzHeHHble (opmbl pacTeHUi», <«Ku3HEHHbIE (OPMBI KUBOTHBIXY,
«JKOCHCTEMA IMIHPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTeMa XBOWHOro Jeca», «llemn nuranus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «KommeHncanuzm.

O6opynoBanue: repOapuu pacTEHUW U KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIHMSHUIO Pa3IMYHBIX
IKOJIOTUYECKUX (PaKTOPOB, repObapru CBETOFOOMBBIX, TCHEIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHHH,
CBETOJIIOOMBHIC, TEHETIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUsS, repOapuu M KOJIIEKIIUU
TETUTIOTIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYHMBBIX pAcCTCHUH, dydena NTHUI[ U 3BepeH, repOapuu
pacTeHuii, OTHOCSIIUXCS K rurpoduram, kcepoduraMm, me3opuTaM, KOMHATHbIE PACTEHHS JAaHHBIX
TPy, KOJUIEKIIUH >KUBOTHBIX, OOMTAIOIIUX B PasHBIX cpeaax, repOapuu M KOJUIEKIUU PAaCTeHHM U
KUBOTHBIX, 00JIaJJAIOMINX YepTaMU MPUCIHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUHN KU3HH,
repOapyu U KOJUIEKIIUU PACTEHUHN U )KMBOTHBIX Pa3IMYHBIX )KU3HEHHBIX (HOPM, KOJUIEKIIUU KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JladopaTopHas pa6ora «BplsBlIeHHE TPUCTIOCOOTICHUI OPraHU3MOB K BIIMSTHUIO CBETAY.

JladbopaTopHasi padora «BbIsIBICHHME TNPHUCIOCOOJICHHH  OPraHWU3MOB K  BIIUSHHIO
TEeMIEePaTypbI».

JladopaTopHas pa6oTra «AHATOMHYECKHE OCOOCHHOCTH PACTEHUM W3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. IkoJ10rusi BUA0B U MOILYJIS U

DKOJOTHYECKHE XapakTepucTuku momynsuuu. [lonmymnsmus kak Ouonoruyeckas cuctema. Poib
HEOJHOPOJHOCTH cpefbl, PU3ndecknx 0apbepoB U 0COOCHHOCTEH OMOJOTUU BUAOB B (DOPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl mnonyasauuii. OCHOBHBIE IOKA3aTENM MOMYJSLHUU: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pAcCTHAas U MOJIOBasi CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMIl POCTa, CMEPTHOCTD,
MHUTpalus.

DKoJlorMYecKass CTpyKTypa mnonyiasund. OneHka 4YHCIeHHOCTH monyiasuuu. JuHamuka
NOMyJSALMK U €€ peryaauus. buoTudyeckuil moTeHIMaN NOMyasuud. MoJenupoBaHUE IUHAMUKU
nonyssauuu. Kpupble pocta yuciaeHHOCTH nonmynsinuu. KpuBble BBKUBaHUS. Perymsius 4ucieHHOCTH
MOMYJISIIHI: poiib (PaKTOPOB, 3aBUCALINX M HE 3aBHUCSIIUX OT IMJIOTHOCTH. DKOJOTHYECKHE CTPATETUU
BUJIOB (I'- 1 K-cTparerun).

[Tonsitne 00 »dKoyoruueckoidl Hume Buga. MecrooOutanue. MHOTOMEpHas MOJEINb
skoJiornyecko Humu JIx.M. XarunmHcona. Pa3zmepsl skonornueckod HuiM. IloTeHnmanbHas u
peann30BaHHAs HUILIU.

Bun xak cucrema nonmymsuuid. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpaTETrHH.
DKOJIOTHYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEACHUS U MHUTpPALUi KUBOTHBIX. BHONOrMYecKne MHBA3UMU Uy EPOJHBIX
BHJIOB.

JdeMoHcTpanuu



IToptper: [Ix. 1. XarunHCOH.

Tabmuiel U cxembl: «DKOJOTHYECKHUE XapaKTePHUCTUKH Momyisuun», «lIpocTpaHcTBeHHas
CTPYKTYpa MOMyJsiuu», «Bo3pacTHbie mupamMuabl NOnyasuun», «CKOpPOCTh 3acelIeHHs IOBEPXHOCTU
3eMiIH pa3IMuHbIMU OpraHu3Mammny, «Mojens sxonorudeckoit uumu [x. M. Xaruunconay.

O6opynoBanue: repbapuu paCTCHUA, KOJIICKIIUN )KUBOTHBIX.

JlaGopaTopnas padora «[IpucrocobneHns CeMsIH paCTEHHUI K PacCeIeHUION.

Tema 9. Dxoji0rus co061eCTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBa opranu3moB. buorieno3 u ero crpykrypa. CBs3m Mexay OpraHu3MamMu B
ouoreHose.

DxocucTtema Kak oTkpbiTas cucteMa (A. [Lx. Tencin). @yHkuroHaibHble OJOKA OPraHU3MOB B
9KOCUCTEME: MPOJIYIEHThI, KOHCYMEHTBI, penyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue menu u
cetd. AGnotnueckue 6510ku 3kocucteM. [1ouBbl U Mkl B 3kocuctemax. KpyroBopor BeliecTB U NoToK
SHEPruM B SKOCHCTEME.

OcHOBHBIE TIOKa3aTENIM SKOCUCTEMBI. buomacca M HpoyKUus. OKOJOTHYECKHE MHpPaMUIbI
quces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HampapiieHHBIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHU. [IepBUUHbIE U BTOPUYHBIE CYKIIECCUU U UX TIPUYHHBI.
AHTponoreHHsle Bo3eiicTBUS Ha cykueccuu. KiimmakcHoe coobuiectBo. buopasnoobpasue u noiaHora
KpYroBOpOTa BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKocucmemvl 03ép U pek. IDKocucmemvl MoOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCMbiHtb.

AHTpOTIOTEHHbIE ~ JKOCHCTEMBI.  ArposkocucteMa.  ArpoueHo3.  Paznuuusa — Mexnay
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCHUCTEMAMHU.

VYpboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opoxackas ¢diopa u dayHa.
CunaHTponu3aIus ropoJackoi ¢ayasl. bruosorndeckoe u X03sIMCTBEHHOE 3HAYECHUE arpPOIKOCUCTEM U
ypOOdIKOCHCTEM.

3aKoHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUN OPraHU3MOB B JKOCHCTEMaXx.
Ponv kackaonozco sgpgpexma u 6ud06-30uhpukamopos (Knouesvix 6ud08) 8 QYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPruM M BEIIECTB MEXIYy CMEXKHBIMH JKOCHCTEMaMHU. YCTOMYUBOCTH
OpPraHU3MOB, MOMYJISILIMI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUM.

Mexanuzmbi 6030eticmsust 3a2psA3HeHUl PAZHbIX MUNO8 HA CYOOP2AHUZMEHHOM, OP2aAHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCTEMHOM YPOBHSAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0I0Tusl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanun

[Toptper: A. k. Tenciu.

Tabmuier u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa IIHUPOKOJIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOro Jeca», «DyHKIHWOHAIbHBIE TPYNNbl OPraHU3MOB B  JKOCHUCTEMEY,
«KpyroBopot BeliecTB B skocucTeMey, «Llenu nutanus (macTOuIHas, JETPUTHAS)», « IKOJIOTHIECKAs
MUpaMuia qucen», «IKoJIorudyeckas mupamuga Ouomacchy, «IKOJIOTUYECKas MUpaMuia SHEPTUNY,
«O0pazoBanue Oomnota», «llepBuuHas cykueccus», «BoccraHoBieHHE Jieca TMOcCTe MOXKapay,
«JKkocucrteMa o3epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M MOTOK 3HEPrUHM B arpoleHO3e»,
«[Ipumepsr ypbosKOCHCTEMY.

O6opynoBanue: repbapuu pacTeHui, KOJIEKIIMA HACEKOMBIX, Yydesa NTHI] U 3Bepel, repoapun
KYJIbTYPHBIX U TUKOPACTYILUX PACTEHUM, aKBAPUYM KaK MOJIENb YKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHnue u onucanue ypOOIKOCHCTEMBI.

JlabopaTopHasi pa6ora «/3yueHue pasHOOOpa3us MEITKUX IMOYBEHHBIX UJICHHUCTOHOTHUX B
Pa3HBIX YKOCUCTEMAX.

JKeKypeusi «OKCKypcus B THIHYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €NbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypeHus «IKCKYpPCHUS B arpO3KOCUCTEMY (Ha IMOJI€ UM B TEIUIMYHOE XO35HUCTBO )».



Tema 10. Buocdepa — rinodanpHas 3KocucTeMa

buocdepa — obmemnanerapuas 060049ka 3eMiTd, T/I€ CYIIECTBYET WM CYIIECTBOBAJA YKU3Hb.
Pa3zBuTne npencraBnenuit o 6uocdepe B Tpymax J. 3tocca. Yuenue B. U. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdepsl u e€ coctas. Kuoe BemecTBo 6uocdepsl U ero HyHKIUH.

3akoHOMepHOCTH cyiiecTBoBaHus Ounochepsl. OcoOeHHOCcTH Ouochepsl Kak TI0OaTbHON
sKocucTeMbl. JlnHaMu4yeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB U OHOT€OXUMHUYECKUE
UKITBI (yriieposa, azoTa). PutMudHoCTh siBJeHui B Onocdepe.

3onansHOCTh OHOchepsl. [lonarre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA, XBOWHBIC Jieca,
CMCIIAaHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHbI, IYCTBHIHH, TPOIIMYECKHE Jieca,
BBICOKOTOpBs. KitmMaT, pacTUTENbHBIN 1 )KUBOTHBI MUP OHOMOB CYIIIH.

Crpykrypa u (QYHKIHS >KHBBIX CHCTEM, OIICHKAa UX PECYpPCHOTO TOTEHIHAIa U OMOCHEpPHBIX
(GyHKIMH.

JdeMoHcTpanuu

[optpertsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «['eochepsr 3emum», «KpyroBopoT azora B mpupoae», «Kpyrosopor
yraepoga B mpupone», «Kpyrosopor kuciopoga B mpupone», «KpyroBopoT Bonbl B NpUPOJIE»,
«OcHOoBHBIE OnMOMBI cymny, «Kmumartumdeckue mosica 3emmu», «Tyaapa», «Taiira», «CMemnraHHbIN
necy, «llInpokonmcTBeHHbIN JIec», «Crenby, «CaBanHay, «IlycTeiHd, « Tponudeckuii gecy.

O6opynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpy:Ka0IIas cpeaa

DKOJIOTHYECKHE KPU3UCHl U MX NMpUYHHBL. Bo3jaelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOAHOM cpeabl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX PECYpcOB. MI3MeHeHHe KiuMara.

AHTpOTIOT€HHOE BO3JCHCTBUE HAa PACTUTEIBHBIA M XKUBOTHBIM MHp. OXpaHa pacTUTEILHOTO U
XKUBOTHOTO Mupa. OCHOBHBIE MPUHLIMIBI oXpaHbl npupoibl. KpacHsie kHuru. Ocobo oxpaHsiembie
npupoaabie Tepputopun (OOIIT). boTannveckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHBIE TPHUHUUIIBI YCTONYMBOIO pPa3BUTUS YEJIOBEUYECTBA W MpUpPOAbl. ParuoHanbHOE
MIPUPO/IOIOIIE30BAHUE U COXpaHEHHE OMOJIOTMYECKOTO pazHooOpasus 3emin. O01re 3aKOHOMEPHOCTH
IJI00aTBHBIX SKOJIOTHYECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3UCAa U €ro BEpOSITHHIE
MOCJIEJICTBUSL.

Pa3BuTHe METO/I0OB MOHUTOPHHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX MpoiieccoB. Cucmemuvle
uccnedosanusi nepexooa K  pecypcocbepezaroueti U KOHKYPEHMOCNOCOOHOU  SHepzemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcvi. Hayuonanvuvie uHopmayuounvie cucmemul,
obecneuusaowue 0ocmyn K uH@opmayuu no cOCMosIHUIO OMOelbHbIX U008 U dKocucmem. OcHogbl
9KOpeadUIUMAayuLU KOcCUcmem U cnocobos 6opvovl ¢ buonospedcoeHusmu. Pexoncmpykyus Mopckux
U HA3EeMHbBIX IKOCUCTEM.

JdeMoHcTpanun

Tabnuipl U cxembl: «3arpsi3HeHue atMocheps», «3arps3HeHue ruapocdepby, «3arps3HeHne
nouBb», «llapHukoBbIl 3ddexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppHUTOpUN», «Morenu
YIPaBISIEMOTO MHUPaAY.

Ob6opynoBanue: (oTorpadguu OXpaHSeMbIX pacTeHUH M KUBOTHbIX KpacHoi kuuru Poccuiickoit
®enepaunn, KpacHO! KHUTM pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IPOI'PAMMBI 110 BUOJIOTMMU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS OOYYaIOIIUMUCS TIPOTpaMM
cpemHero o0Iero 00pa3oBaHus: TMYHOCTHEIC, METAIPEIMETHBIC U MPEAMCTHEIE.

B crpykrype JIHYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOrPAMMBI IO OHOJIOTMHM BBIJICICHBI
CJIEIYIOILIME COCTABJISIONIME: OCO3HAHNE 00YJAIOIUMHUC POCCUICKON IpakIaHCKON MICHTUYHOCTU —
FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTU U CaMOOIPEAEICHUIO, Haluuue MOmusayuu K
o0y4eHHI0 OMOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHUX YOEXKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W UCTOPUUYECKUX TPAIUIIUN PA3BUTHSI OMOJOTUYECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobnocmes 00y4arOIUXCs PYKOBOJCTBOBATHCS B CBOEHM JESATENBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYHIUMHU CHCTEME OHOJIOTMYECKOrOo O0O0pa3oBaHUs, Haluyue NpagoCcoO3IHAHUs
9KOJIOTMYECKOH KYJIbTYPBl, CHOCOOHOCMU CMABUmMb e U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIngHoCTHEBIE PE3YJIbTaTbl OCBOCHHUA IMPOrpaMMEBI 110 OHoJI0rNu JOCTUT'AaKOTCA B CIOUHCTBEC
y‘-Ie6HOI\/’I M BOCITHTATEIILHOM ACATCIIBHOCTH B COOTBETCTBUHU C TpPaAUIUOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMHU, HUCTOPHUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH I[CHHOCTAMH, IPHUHATHIMH B
oOmecTBe TMpaBWJIaMHd W HOPMaMH TIOBEICHHS U CHOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHWS,
CaMOBOCIIUTAHUA W CaMOPAa3BUTHA, PA3BUTHUA BHYTpeHHeI\/’I Mmo3nguu JIMYHOCTH, IAaTpHUOTU3Ma U
YBaXEHUsA K 3aKOHY M IIPaBOIIOPANKY, YEIOBEKY Tpyda M CTaplleMy IIOKOJIEHHIO, B3aHMHOIO
yBaKeHUsI, OEpeKHOTO OTHOUIECHUS K KyJIbTYPHOMY HACIEIUI0 M TPAJAULUSIM MHOTOHAI[MOHAIHHOIO
Hapoja Poccuiickoit denepanunu, IpupoJIe U OKPY>KaroIIen cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUS YyueOHOro mnpeamera «buojorus» MOKHBI OTpa)xarb
TOTOBHOCTh W CIIOCOOHOCTh OOYyYaIOIMXCS PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMH, TMO3UTUBHBIX BHYTPECHHUX YOCXKICHHH,
COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBA, PAaCHIMPEHUE KU3HEHHOTO
OTbITa U ONBITA JIEATEIBHOCTU B MPOIECCE pealr3alMid OCHOBHBIX HAINpaBJICHH BOCIHUTATEIbHON
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU OOyYaIOUIerocss Kak akKTUBHOTO U OTBETCTBEHHOT'O
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX IIPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHN JEATEIbHOCTH TNPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3HIIUI0 MO OTHOIICHHUIO K SBICHUSM COBPEMEHHON
KU3HU U OOBSICHATH €€;

YMEHHE Y4YUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITHANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOTO BBIMIOJIHEHUS  yYEOHBIX,
MO3HABATEIBHBIX M HCCIIEIOBATENbCKUX 3a/1a4, YBAXXUTEIHHOTO OTHOIIEHHUS K MHEHHUIO ONIOHEHTOB
MIpH 00CYKIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHUHCKON Tpa)KTaHCKOH HWICHTHUYHOCTH, MAaTPHOTU3MA, YBAKEHHUSA K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoM, ropaoctu 3a cBoM Kpaid, cBoro Poauny,
CBOMU $I3bIK U KYJBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIEIMI0 M MAMSITHUKAM HPHUPOIbI, JOCTUKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKIIAJ]] POCCUUCKUX YUYEHBIX B CTAHOBJICHWE WU Pa3BUTHE OUOJIOTHH,
MMOHMMAaHUSI 3HAYCHUsI OMOJIOTUU B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
0O0IIIECTBA;

ueiHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIIEHUBATh CHTYAIlMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAMTENSAM, CO3JaHHMIO CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3ICHCTBUS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKCHHIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHHE TPOSBIISITH KauyecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOpMHUPOBAHUSA KYJIbTYPHI 310POBbS M 3MOLHOHAJIBLHOIO
0/1aronosy4us:

MMOHMMaHWE W peaTn3alus 3J0pPOBOr0 M 0e30MacHOro o0Opasza >KHU3HU (370POBOE IMHUTAHHE,
coONIoficHHe TUTHEHMYECKUX TPaBWJI U HOPM, cOaTaHCUPOBAaHHBIA pEKHUM 3aHATUI W OTHbIXa,
perynspHas ¢u3nueckas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
coOCcTBEeHHOMY (PU3UYECKOMY U ICUXUIECKOMY 37I0POBBIO;

MMOHMMAaHHe LIEHHOCTU MPaBWJI MHAUBHUAYATbHOTO M KOJUIEKTUBHOTO O€30IacHOTrO MOBEICHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIECACTBUA UM HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTpeOJIeHHs] aJKOToJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTHBHOM JI€ATEIBbHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOW HAIpaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IIJIAHUPOBATH M CAMOCTOSTEIHHO BBITIOIHSITH TAKyIO A€ATE€IbHOCTD;

UHTEpEC K pa3iaudHbiM cdepaM MpodeccroHalbHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MTPOTSHKEHUH BCEU KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH I[eIecCO00pa3HOe OTHOIIEHHWE K MPUPOJEe KaK HMCTOYHHMKY JKM3HH Ha 3emIe,
OCHOBE €€ CYyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS OSKOJOTHMYECKOW KYIbTYphl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCIIEICTBUN JJIsl OKPY>KAIOIIEH CpeJibl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MMyTeH UX pelIeHHUs,;

CIIOCOOHOCTH HCIIOJIb30BaTh MPUOOpETaeMble MPU W3YYCHUH OMOJIOTHH 3HAHUS M YMEHUS MpHU
pemieHnd MpoOieM, CBS3aHHBIX C PANMOHATBHBIM MPHUPOJOMNOIB30BaHUEM (COOMIOICHNE MPaBHII
MOBEJIEHUsI B MPUPOJIE, HAMPABICHHBIX Ha COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochepsl);

AKTUBHOE HEMpUSATHE ACUCTBUM, MPUHOCIUINX BPEd OKPYXKaIoIled TPUPOIHON cpene, yMEeHUe
MIPOTHO3UPOBATh HEOIATOMPHUITHBIE IKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MpEeAOTBPALLATh UX;



HaJU4YUe Pa3BUTOrO0 HKOJOTHYECKOTO MBILIUICHHS, OKOJIOTHYECKOW KYJIbTYpPbI, OIBITA
NESTEILHOCTH YKOJIOTHYECKOM HAMPaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI MU B MIO3HABATEILHOM,
KOMMYHUKATUBHOM U COIIMAIBHOU MPAKTUKE, TOTOBHOCTH K YYacCTHIO B MPAKTHUUYECKOU JIEATETbHOCTH
9KOJIOTUYECKOU HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH B OOIIIECTBEHHOH MPAKTUKK, OCHOBAHHOTO HA JTUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YHMTATEIbCKOM KYIBTYphl KaK CpEICTBA B3aUMOJICHCTBUS
MEXy JIIOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHWe crenu(uKkn OWOJIOTUU KaK HayKd, Oco3HaHus e posm B (HOpMHUPOBaAHUU
paIlMoOHAIBFHOTO HAYYHOTO MBIIUICHUS], CO3JaHUH IIEJIOCTHOTO MPEACTABICHHS 00 OKPYXKAIOIEM MUPE
KaKk O €JMHCTBE MPHUPOJIbI, YEJOBEKa M OOIIECTBA, B IMO3HAHWH MPUPOJIHBIX 3aKOHOMEPHOCTEH M
perieHur IpooIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOSXXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM ITUBHIIM3AIMHI: 00€CTIeUeHHs] HOBOTO
YPOBHSl Pa3BUTHSA MEAMIIMHBL, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHOJIOTHUM, CIIOCOOHBIX pemaTh
pecypcHbie TIpoOJeMBbl  Pa3BUTHUS YEJIOBEUECTBAa, TOWCKAa TyTed BBIXOJA W3 TIJIOOAIBHBIX
AKOJIOTUYECKUX MpoOIeM U obOecreueHus Tepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYUCHUHM OHWOJIOTMYECKMX 3HAHUM B TEJSIX TOBBIMICHHUS OOIIEH
KyJIbTypbl, ©CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PyHKIMOHAIBHOU
TPAaMOTHOCTH OOy4JaroImuXxcs, JopMHUPYyEMO IPH U3YICHUH OMOJIOTHH,

IIOHMMAHHE CYIIHOCTH METOJOB TIO3HAHUSA, MCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCHOJBb30BaTh MOJydaeMble 3HAHUS TSl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOILIEeTOo
MHpa U IPOUCXOIAIINX B HEM M3MEHEHUH, yMEHHE JeslaTh 0OOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX (PaKTOB M UMEIOIIUXCS TAaHHBIX C LIETBI0 IOJIyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEILHO UCIOJIb30BaTh OMOIOTUYECKUE 3HAHUS JUIsl pelieHus IpoodiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE IIEHHOCTH HAy4yHOM JEATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATh IPOEKTHYIO H
HCCIEA0BATENbCKYIO ACSTEIbBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUM MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSIMMU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHble pe3ylbTaTbl OCBOEHHMsI ydeOHoro mpeamera «buosorus» BKIHOYAIOT:
3HauMMble Ui (OpPMHUPOBAHMS  MHPOBO33pEHHMsI  OOy4aromMXcsd  MEXKIUCLUIUIMHAPHbIE
(MexXnpeaMeTHbIe) OOleHayuHble MOHATUS, OTpaXarollue IeJOCTHOCTh HAyYHON KapTHHBI MUpa U
cneun(uKy METOJOB IMO3HAHUS, HCHOJb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, 3HEprus,
SBJICHHE, MPOLIECC, CUCTEMA, HAYUHBIH (haKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
ucclieloBaHNe, HaOMIo/IeHHe, W3MEpEeHHue, HKCIEPUMEHT U JpYyrue); YHHUBEpcalbHble YydeOHbIE
neWicTBus (MO3HaBaTeNIbHbIE, KOMMYHHKATUBHbIE, PETYISTHUBHbBIE), obecneunBaronye GopMupoBaHue
(GYHKIMOHATBHOH TPAaMOTHOCTH M COLMAJIbHOM KOMIIETEHIMH OOy4arolmuxcs; CIOCOOHOCTb
oOyyJaromuxcs HCMOJIb30BaTh OCBOCHHBIE MEKAMCHUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHHUS U
YHUBEpCaJbHbIC YUeOHbIC ICHCTBUS B O3HABATEIbHOM U COIMAIEHON MPAKTHKE.

B pe3ynbrare uzyueHust OnoJioruu Ha ypoBHE CpeIHEro oomiero oopa3zoBaHus y 00y4daronerocs
Oynytr chopMupoBaHbI MO3HABaTeNbHbIE YHHMBEpCAJIbHbIE Y4eOHbBIC JEHCTBHUSA, KOMMYHHUKAaTHBHBIE
YHUBEpCaJbHbIE yueOHbIe AEUCTBUS, PETYIATUBHBIE YHUBEPCAJIbHBIE YUeOHbIE IEUCTBUS, COBMECTHAS
NESITEILHOCTb.



MertanpeaMeTHbIe pe3yinbTaThl OCBOSHHUS MPOTPaMMBbI CpelHero o0mero o0pa3oBaHus JIOJHKHBI
OTpaxkarb:

Ogi1ajeHHe YHMBEPCAJIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE AeCTBUS:

CaMOCTOSATENIbHO  (JOpMYIHUPOBAaTh M aKTyaIM3UpoOBaTh MpodiIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

HCI0JIb30BAaTh MPU OCBOGHUM 3HAHUNW NPHUEMBI JIOTUYECKOTO MBIILJIEHUS (aHaiIu3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukaiu, o00OLUIEHHs), paCKpbIBATh CMbICH OMOJOTHYECKUX MOHSITUN (BBIAEIATH
UX XapaKTepHbIE IPU3HAKU, YCTAHABJIUBATh CBSI3U C IPYTMMHU MOHATHSIMHU);

OTPEEIATh LU JAESITEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUH UX JTOCTUKEHUS, COOTHOCUTh
pe3yJbTaThl JEATENILHOCTH C IOCTABJIEHHBIMU LIEISAMY;

HCI0JIb30BaTh OMOJOTUYECKHE MOHATHS JIJIs1 OOBSICHEHUSI (PAKTOB U SBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, NEAYKTUBHBIC, 110 aHAJIOTHUM), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B pPacCMaTPUBAEMBIX SBJICHMSX, (POPMYIHpPOBATH BBIBOJABI U
3aKIJIIOUEHUS;

MPUMEHATh CXEMHO-MOJIENbHBIE CpEJICTBA JJsl TPEACTABIEHUS CYILIECTBEHHBIX CBS3ed H
OTHOIIEHUH B U3Y4aeMBIX OHOJOTHYECKUX OOBEKTaX, a TaKkKe MPOTHBOPEUHMH pa3HOTO poJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIaH pELIeHHs] MpoOJeMbl ¢ YYETOM aHajau3a HMMEIOLIUXCS MaTepHaIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILENSM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATH U  BBINOJHATH pabOTy B  YCIOBUSAX PpEAIbHOrO, BHUPTYaIbHOTO H
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

2) 6a3oBbIe HCCIeI0BaTEIbCKHE IeHCTBUS:

BJIQZIETh HAaBBIKAMU Yy4YeOHO-UCCIIEIOBATENILCKOM M TPOEKTHOM JAeATEeIbHOCTH, HaBBIKAMU
paspelieHuss MpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IIOMCKY METOJIOB
pelIeHUs MPAKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3MYHbIE BHJBI JCSITEIBHOCTH 10 T[OJYYEHHIO HOBOTO 3HAHUS, €ro
HHTEPIIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHIO B YYEOHBIX CUTYAlUsIX, B TOM YUCIIE MIPU CO3AaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIH THUIl MBIIUICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh H (OopMynHpOBaThH COOCTBEHHBbIE 3a7auyud B OOpa30BaTENbHOW JESATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaTU3UPOBATh 3a7auy, BBIABUTATh TUIIOTE3Y €€
pelieHusi, HaxOIUTh APrYMEHTHI JJi1 JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

aQHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3aaud pe3yibTaThl, KPUTUUYECKU OIIEHUBATH UX
JOCTOBEPHOCTBD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh II€JICHANPABICHHBI TOUCK IIepeHoca CpPeACTB U CHocoOOB JeicTBHUA B
po(heccCHOHABHYIO Cpeay;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OPUTUHATIHHBIE TIOIXOAbI U PEUICHHS], CTABUThH MPOOIEMBI U
3aJ1a4, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX WH(POPMAIH (TeKCTe Yy4eOHOTO MOCOOHs], HAy4HO-
MOTMYJISIPHOM JINTEpaType, OMOIOTUYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MlHTEpHeTE), aHAIM3UPOBATh MHPOPMALIUIO PA3IUYHBIX BHJIOB U (JOPM MPEACTABICHHS, KPUTHUECKU
OLICHUBAThH €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

¢dbopmMynHupoBaTh 3ampochl M MPUMEHSATh pPAa3JIMYHbIE METOJbl TPU TOUCKE U OTOOpe
Ouonorudeckoi HHGopMaIul, HeOOXOIUMOM TSl BRITIOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT  HCHOJB30BaHUA WH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BaHUS PA3IUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMAIBHYIO  (OpMy  TPEACTABICHHS  OHOJOTHYECKOU
nHpopManuu (CxeMbl, rpaduKu, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOe);

WCIIOJb30BaTh HAYYHBIM SI3BIK B KadyeCcTBE CpeACTBa IMpH paboTe ¢ OMOJOTHYECKOM
nHbOpMaNMel: TMPUMEHATh XUMUYEeCKHe, (U3NYecKne W MaTeMaTHYecKHe 3HAaKH W CUMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh H  MPeoOpa3oBhIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIAJIETh HABBIKAMH PACIIO3HABAHUS M 3alIUTHl MH(GOPMAIH, HHPOPMALIMOHHOW O€301MacHOCTH
JMYHOCTH.

Ogaajenne YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) ob6menne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX cepax KU3HU, aKTHBHO y4acTBOBATh B JUAJIOTE WIIH
JMCKYCCHH TIO CYIIECTBY 00CYXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BONPOCHI, BBHICKA3bIBATh CYKICHUS
OTHOCHTEIIFHO BBITIOJHEHUS TIpeIIaraeMoi 3aJadd, YYWUTBIBATH HMHTEPECHl W COTIACOBAHHOCTH
MO3UIMHI APYTUX YYaCTHUKOB JAUAJIOTa WM AUCKYCCUU);

pacrno3HaBaTh HeBepOaJbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYCHHE COLIMAJIBHBIX 3HAKOB,
MPENNOCHIJIOK BO3HUKHOBEHHS KOH(JIUKTHBIX CHUTyalllii, yMETh CMsryaTb KOH(IUKTHI U BECTU
MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHM CIIOCOOaMU OOUICHUS M B3aUMOJICHCTBUS, IOHUMATh HaMEPEHUs IPYTUX
JIOJe, TPOSIBIATh YBAXKHUTEIBHOE OTHOILIEHHE K COOECeHHKY U B KOPpPEeKTHOH ¢dopme
(bopMynupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3pEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HWHAMBHAYaJIbHON paboThl mpu
pelieHny OUoIIOTHYEcKOi mpobiieMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYNIOBBIX HopM
B3aMMO/ICHCTBUS MPU PELICHUH yueOHOM 3a/1auu;

BBHIOMpATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUI € yué€TOoM OOIIMX HHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATD LIeJTU COBMECTHOM JESITeTbHOCTU, OPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 1O
e JOCTH)KCHMIO: COCTaBJATh IUIaH JEHCTBUH, paclpenensiTh poJid ¢ y4€TOM MHEHHMH Y4aCTHUKOB,
o0CyX/1aTh pe3yabTaTbl COBMECTHOM palboTHI;

OILIGHUBAaTh KAayeCTBO CBOETO BKJIaJa M Ka)X/JOTO yYaCTHHKAa KOMaHJbl B OOIIMH pe3yabTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBBIE€ MPOEKTHI, OLIEHWBAaTh WUIEH C IO3ULIUM HOBM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IUYHBIX CHUTYaLUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBiaieHne YHHBEPCAIbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

1) camoopranu3anmus:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl BBISBICHUS IPOOJIEM U MX PEIICHUs B )KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;



BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHMU IEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M IIOCTYNKAax I10 OTHOUIEHUIO K JXMUBOW IIPUPOJAE, CBOEMY 3J0POBBIO U 310pPOBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYILECTBIISATh I03HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH IPOOJIEMBI, CTABUTH
1 GOpMyYIMpPOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTeNbHON AEATEIBHOCTU M dKU3HEHHBIX CHUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS MPOOJIEMBI € YY4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH yueOHOTO NpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO IIHPOKOM ApYyIMIMU B pa3HbIX o01acTax
3HAHMUH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHTyallUsIM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BJIaJIETh HABbIKAMU II03HABATENIBbHOW pe(reKcHu KaKk OCO3HAHMSI COBEpIIAEMbBIX IEHCTBUI U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3yIbTATOB U OCHOBAHUMW, MUCHOJIb30BaTh NMPUEMBI pediekcuu ajs
OIIEHKHU CUTYalll{, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS IO UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATCIBHOCTH;

IIPU3HABATH CBOE MPaABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynabTaThl OCBOCHMs cojep)kaHus ydeOHoro mpeamera «buonorus» Ha
yIrIIyOJIEHHOM YPOBHE OpPHUEHTHpPOBaHbI Ha oOecredeHue Mpo(UILHOTO OO0Y4YeHHS OO0Yy4arouIuxcs
Oouosnornu. OHM BKIIIOYAIOT: crenuduueckre uisi OMOJOTMM Hay4yHbIC 3HAHMS, YMEHHUS U CIOCOOBI
JNEUCTBUI 10 OCBOEHMIO, MHTEpPIpETAalM M IPeoOpa3oBaHUIO 3HAHUM, BHIbI JESATEIBHOCTH I10
[IOJIy4JEHUIO HOBBIX 3HAHUN M UX HIPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX, @ TAaKKE€ B PpEAJbHBIX
JKU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3ynbTaThl IPEACTaBICHbI 110 TOJaM U3yUYCHMUS.

[IpenmeTHble pe3yabTaThl OCBOCHMs ydeOHOro npeamera «buonorus» B 10 knacce noJIKHbBI
OTpaxkarTb:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe M poJM OHOJOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUM 3aKOHOB HPUPOJAbI M PEIIEHUU
npobsieM palMOHAIBHOTO MPHUPOJOTONIB30BAHNS, O BKJIAJAE POCCHMCKUX M 3apyOeXHBIX YYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHME CUCTEMON OHOJIOTMYECKUMX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJAraroiue
OMoJIOTHYECKHEe TEPMHMHBI M TOHATHS (KHU3Hb, KIJIETKA, OpraHu3M, MeETal0oJM3M, TIOMEOCTas3,
CaMOpEryJILMs, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, W3MEHYMBOCTb, POCT M Pa3BUTHE),
ouonornyeckue teopun (kinerouynas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas
Teopusi HaciencTBeHHocTH T. Moprana), yuenust (H. M. BaBunoBa — o 1eHTpax MHOrooOpasus u
MIPOUCXOXKICHUSI KYJIBTYPHBIX PAaCTeHHI), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOIO TOKOJEHUS,
pacIlEeIIeHNs], YUCTOThl FaMeT, HE3aBUCUMOro HacienoBaHus I'. MeHnzaens, roMoJI0ru4eckux psaoB B
HacyencTBeHHOM n3MeHunBocty H. 1. BaBunosa), npuHIMnbI (KOMIIZIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMHM HAy4YHOTO II03HAHMSA, MCIIOJIB3YEMbIX B OHOJOTHYECKUX
UCCIIEIOBAHUSX KUBBIX O0BEKTOB (OTIFICAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);



YMEHHUE BBIJCHATh CYIIECTBCHHBIC TNPHU3HAKU: BUPYCOB, KJIETOK NPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuii, TpUOOB, pacTeHUil,
KUBOTHBIX M YEIIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OPraHOB pACTEHUH, >KUBOTHBIX, UEJIOBEKa,
MIPOIIECCOB JKU3HEACATEIILHOCTH, MPOTEKAIOIINX B OpPraHU3MaxX pPacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKUX TPOIIECCOB: OOMEHa BemIeCTB (MeTabOJM3M), MPEBPAIICHUS SHEPTHU, OpOKEHUs,
aBTOTPO(HOrO U TEeTEPOTPO(GHOTO THIIOB NHUTAHM, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meiio3a,
raMeToreHesa, SMOpPHOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHUS, PAa3MHOXKEHHS, WHIAWBHIYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHS I'€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aWMOCBS3M MEXAYy OpPraHOMAAMHU KIETKM H UX (QYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBbIX TKaHEH W WX (PYHKIUSAMH, MEXIy OpraHaMH M CHCTEMaMU OPraHOB y
pacTeHuii, )KUBOTHBIX M YEIOBEKa W UX (QDYHKIHMSIMH, MEXKIy CUCTEMaMH OPTaHOB M MX (YHKLIHUSIMHU,
MEX]ly dTarmaMd OOMEHa BElIeCTB, dTalaMy KJIETOYHOTO IUKJIA M JKU3HEHHBIX ITMKJIOB OPTaHW3MOB,
JTanamMu 3MOPUOHAIIBHOTO PAa3BUTHS, TEHOTHUIOM U (EHOTUNOM, (EHOTUIIOM U (HaKTOpaMH Cpeibl
oOuTaHus;

YMEHHE BBISBIATH OTIWYWTEIbHBIC TPHU3HAKA JKUBBIX CHCTEM, B TOM 4YHCIE pacTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CHMBOJIMIKY JUTS TOKa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIII;

YMEHHE peniatb OWOJOTHYECKHE 3a/1a4H, BBISBISITH NPUYHHHO-CIICICTBEHHBIE CBSI3U MEXIY
WCCIIETyeMBIMH OHMOJIOTUYECKUMHU TIPOIECCaMU W SIBJICHUSMH, JeJaTh BBIBOJIBI M TIPOTHO3HI Ha
OCHOBAHHU TIOJTYYEHHBIX PE3YIbTaTOB;

YMEHUE BBITIOIHATE Ja0OpATOPHBIE U MTPaKTUYECKUE pabOThI, COOJIIONATh MPaBHIa TIPU padboTe C
y4eOHBIM U Ja00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBaMU, (GOPMYIUPYs
LIeJIb UCCIIEI0BaHMsI, aHAJTM3UPOBATh MOJy4EHHbIE PE3YIbTaThl U A€IATh BBIBOIbI;

YMEHHE Yy4acTBOBaTh B YYEOHO-HCCIEIOBATEIBCKON paboTe MO OHWOJIOTHM, HKOJOTHH U
MEAMLMHE, MPOBOAMMOM Ha O0a3e IIKOJbHBIX HAy4YHbIX OOLIECTB, W MYOJMYHO IPEACTABIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLICHMBATh 3THYECKUE aCHEKThl COBPEMEHHBIX HCCIEeI0BaHMNA B 00jacTu OMOJIOTMH M
MeAULUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHME, HANPABIEHHOE M3MEHEHHE IeHoMa U
CO3/1aHH€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYILECTBJIATh OCO3HAHHBIM BBIOOp Oyaylied NpodeccHoHanbHOM AEATENbHOCTH B
oOnacti OHOJOrMM, MEIULMHBI, OMOTEXHOJOI'MH, BETEPUHAPHM, CEIBCKOTO XO3sMCTBa, IMHUIIEBOMN
IIPOMBIIIICHHOCTH, YIVIYOJSATh [O3HAaBAaTEJIbHBIA WHTEpPEC, HAIPABJICHHbI Ha OCO3HAaHHBIA BBIOOP
COOTBETCTBYIOLIEH Mpodeccud U MpoAOJDKEHHE OMOJIOrMYecKoro oOpa3oBaHUS B OpraHM3aLUsaX
cpeaHero npogeccuoHaIbHOTO U BBICILIEr0 00pa3oBaHusl.

[IpenmeTHble pe3yabTaThl OCBOCHMs ydeOHOro npeamera «buonorus» B 11 knacce nOJIKHbBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MecTe M pOjM OMOJOrMM B CHUCTEME E€CTECTBEHHBIX HayK, B
(opMUpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOMH KapTUHBI MHUPA, B MO3HAHUU 3aKOHOB MTPUPOIBI U
peLIeHNH 3KOJOTMYECKHX MpoOJeM 4YelIOBEeYecTBA, a TAKKe B PELIEHUH BOMPOCOB PallMOHAIBLHOTO
IPUPOJIOTIONIB30BAaHNUA, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHUS K HpUpOJE, OOIIECTBY,
YeJIOBEKY, O BKJIaJle POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIETh CHUCTEMON OHOJIOTMUECKUX 3HAHWM, KOTOpas BKJIIOYACT OINPEACICHUs H
MOHWMaHHUE CYIIHOCTU OCHOBOIIOJIAraroIuX OMOJOTHUECKUX TEPMUHOB U MOHATUHN (BUI, SKOCHCTEMA,
ouocdepa), 6uonornyeckue Teopuu (dBostoLMOHHAs Teopus Y. JlapBHHA, CHHTETHYEecKas TEOpHs
sBosrorun), yaerus (A. H. CeBepuioBa — o myTsixX ¥ HanpaBieHUsX sBostouuu, B.M. Bepnaackoro — o
o6uocdepe), 3akoHbl (reHernueckoro paBHoBecust Jx. Xapau u B. BaitnOepra, 3apojpliieBoro
cxonctBa K. M. bapa), mpaBuna (Munumyma FO. JIubuxa, 5KOJOTHUECKOW MUPaMUABI SHEPTUH),
runoTessl (runotesa «mupa PHK» V. ['unbepra);



YMEHHE BIQJ€Th OCHOBHBIMH METOJAMHM HAYYHOTO [O3HAHMSA, HCIIOJIB3YEeMbIMH B
OMOJIOTUYECKUX MCCIIEIOBAaHUAX JKUBBIX OOBEKTOB U HKOCHCTEM (ONHCAaHUE, H3MEpEHHE, HAOII0IeHUE,
HKCTIIEPUMEHT), CIIOCOOAMHU BBISIBIICHHS U OLICHKH aHTPOTIOT€HHBIX U3MEHEHUH B MIPUPO/IC;

YMEHHUE BBIACTATH CYLIECTBEHHBIC NPU3HAKU: BUOB, OMOTeO1eHO30B, 3KOCUCTEM U OHoc(hepsl,
CTaOMJIM3UPYIOIIETO, JBIKYIIETO M Pa3pbhIBAIOIIErO €CTECTBEHHOIO 0TOOpa, aJIONaTPUYECKOTO H
CHUMITaTPUYECKOTO BUA000Pa30BaHUs, BIMSHUS JABIKYIIMX CHUJI SBOJIIOLMU HAa TeHO(OH/ MOMYISIIH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpele OOWTaHMs, 4YepelIOBAaHHWS HAIpPABICHUN SBOJIIOLNH,
KPYroBOPOTa BEIIECTB M MIOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXIY IMPOIECCAMH SBOJIONHHU, ABIKYIIUMHU CHIIAMHU
AHTPOTIOTEHE3a, KOMIOHEHTAMHU Pa3IMYHBIX SKOCHCTEM M MIPUCIOCOOICHUSIMHU K HIM OPraHU3MOB;

YMEHHUE BBISBIATH OTJIIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, IMPHUCIOCOOJCHHOCTh BHUJIOB K
cpene oOuTaHus, AONOTHYECKUX M OMOTUIECKUX KOMITOHEHTOB SKOCHCTEM, B3aUMOCBSI3€H OpraHn3MOB
B COOOIIECTBAX, aHTPOTIOTEHHBIX U3MEHEHHI B DKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHMOJIOTUYECKYI0 TEPMHHOJIOTHIO H
CHMBOJIMIKY TSl TOKA3aTeIbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX CHCTEMATUYECKHUX TPYII, B3aUMOCBS3U
OpraHu3MOB M CpeIbl OOWTaHUS, E€IWHCTBA YEIIOBEUECKHUX pac, HEOOXOAMMOCTH COXpaHEHHUs
MHOT000pa3us BUJIOB U DKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS IPHPO/IBI U YEIIOBEUECTBA,

YMEHHE peniatb OMOJOTHYECKHE 3a/1a4d, BBISBISITH NMPUYHHHO-CIEICTBEHHBIE CBSI3U MEXKIY
WCCIIEIyeMBIMH OHMOJIOTUYECKUMHU TIPOIECCaMU M SIBJICHHUSIMH, JeJaTh BBIBOJIBI M TIPOTHO3HI Ha
OCHOBAHWU TIOJTy4YEHHBIX PE3yIbTATOB;

YMEHHE BBINOIHAT JJaOOpaTOpHbIE U IPaKTHUECKKe paboThl, COOMI0AATh MpaBuia npu padboTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, TPOBEPATH MX IKCIEPUMEHTAIBHBIMHU CPEICTBAMHU, (HOPMYITHPYS
1eJTb UCCIICIOBAHMSI, aHAJTM3UPOBATh MOJTYYEHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBaTh B YYEOHO-HMCCIEIOBATEIbCKON paboTe MO OWOJIOTHM, HKOJOTHH |
MEIWIMHE, TMPOBOAMMOW Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TPEICTABIISATH
MOJTyYCHHBIC PE3YIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OLICHUBATh THIOTE3bl U TCOPHU O MPOHMCXOKICHUH YXKU3HH, YSIIOBEKA M YEIIOBEUYCCKUX
pac, 0 MPUYMHAX, MOCIEICTBUAX U CIIOCO0aX MPeI0TBpAIleH s TJI00ATBHBIX H3MEHEHUH B OHocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BBIOOP Oyaymied npodecCHOHaNbHOW AEATEIBHOCTH B
o0iacT OWOJIOTHH, SKOJIOTHH, MPHPOJOINOIB30BAHHS, MEAUIUHBI, OWOTEXHOJIOTUH, IICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIIYOISTh MO3HABATEIbHBIN
WHTEpEC, HAIPaBICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MPOQPECcCHU U TPOJIOJIKCHUE
Ouoslornyeckoro oOpa3oBaHUS B OPraHU3alUSAX CPEIHEro NPOPECCHOHAIBLHOIO U BBICIIETO
o0OpazoBaHwUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ Hanveropanue  pasienos - Tem Konrpoabusie | Ilpakruyeckue | (uudpoBbie)
IporpaMMal Bceero paGoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buosorus kineTku 0.5
4 XHUMHUUYECKasi OpraHu3alys KJIEeTKH 10 1
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOMeH BelecTB W IIPEBpaIICHUE YHEPTUH B 9 1
KIIETKE
7 HaCJ'IeL[CTBeHI-.I‘aSI uHbOpMaIHs u 9 05
peayimzanus e€ B KJICTKE
JKu3HEHHBIN UK KIETKA 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTHKa — Hayka O HACJICJICTBEHHOCTH U 5 05
M3MEHUYHNBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHnu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHoBaHue  pa3jesioB H  TeM
Ne i/ Kontpoabnbie | Ipakruyeckue | (uudposbie)
NPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 3apokIeHue W Pa3BUTHE DBOJIIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHre W pPa3BUTHE JKU3HH Ha
4 p A p 15 15
3emie
5 IIpoucxoxaeHue yenoBeka — aHTPOIIOTeHeE3 10 1
DKOJIOTUS — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHW3MOB W HAJOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyKarollen cpeou
7 Opraau3Mebl ¥ cpesia 0OUTaHUS 15
8 DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKoJIOTHSI  cOOOIIEeCTB.  DKOJOTHYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — riiobanbHas 3KOCHCTEMA 6
11 UenoBek 1 OKpyKarolas cpeaa 6
12 PezepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







