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COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue MPOrpaMMbl, BBIIAECIEHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY IOCYIapCTBEHHOMU
utoroBou arrectaruu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass Ouojorus — KOMIUIEKCHass Hayka. Kparkas uctopus pa3BuUTHs OHOJOTHH.
Buonornyeckue Hayku W u3ydaemble UMM MpoOsemMbl. OyHAaMeHTabHbIC, PUKIIAIHBIE U TTOUCKOBBIE
Hay4HbIE UCCIICZI0BAHUS B OMOJIOTHH.

3HayeHue OuosOTMM B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MHpa.
[Ipodeccun, cBsizanubie ¢ Ouonorueil. 3HaueHNe OMOJIOTUU B MPAKTUYECKON AEATEIbHOCTH YeJIOBEKa:
MEJIUIIHE, CEIbCKOM XO03sICTBE, TPOMBILIUIEHHOCTH, OXPAaHE IPUPO/IBI.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, Teodpacr, K. Jluane#n, XK. b. Jlamapk, Y. Jlapsun, VY. Iapsei,
I'. Mengens, B. U. Bepnaackuii, . I1. [Tapnos, U. 1. Meunukos, H. U. Baswios, H. B. Tumodees-
Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauie! u cxeMbl: «CBsi3b OMOJIOTUH C JPYTUMU HayKamMuy, «CucTemMa OMOJOTHYeCKUX HayK.

Tema 2. /KuBble cucTeMbl M X H3YUYeHHE

JXKuBble cuctembl Kak mpeamer u3ydeHus Ouosoruu. CBOMCTBAa JKUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOIO COCTaBa, AUCKPETHOCTb M ILEJOCTHOCTb, CIOXKHOCTh M YHOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTb, CaMOOPraHU3aLUs, CaMOBOCIIPOM3BEICHHE, Pa3IpaKUMOCTh, W3MEHYHUBOCTb, POCT U
pa3BuTHE.

YPOBHHU OpraHM3aly KUBBIX CUCTEM: MOJIEKYJISIPHBIH, KIIETOYHBIH, TKAHEBbII, OpraHU3MEHHBIH,
NOMYJISIIMOHHO-BUJIOBOM,  9KOCUCTEMHBIH  (OuoreoneHotuyeckuil), Ouocdepnniii.  IIpoueccsl,
IPOMCXOJAIINE B KUBBIX cucTeMax. OCHOBHbIE IPU3HAKU KUBOro. JKM3Hb Kak (popMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3zydaromniye ;xuBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alUH.

W3yuenne >xuBbIX cucTeM. Meroabl Ouosorndyeckoil Hayku. Habmionenue, u3MepeHue,
SKCIIEPUMEHT, CUCTEeMaTu3alus, MeTaaHanu3. [IoHATHE O 3aBUCHMOW M HE3aBUCHUMOMN IEPEMEHHOM.
[TnanupoBanue 3xcriepuMenTa. [loctanoBka u nposepka runotes. Hynesas runoresa. [Tonstue Be1OOpKH
u e€ jJocTtoBepHOCTb. Pa30Opoc B Ouonormyeckux JaHHBIX. OIEHKAa JOCTOBEPHOCTH IOJYyYEHHBIX
pe3ynbTaToB. [IpUYnHBI HCKaXXEHUS PE3YJIbTATOB dKCIiepuMeHTa. [IoOHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuuel 1 cxembl: «OCHOBHBIE NMPU3HAKHU >KU3HW», «buonorunueckue cuctemsl», «CBoicTBa
KUBOM Marepun», «YpOBHU OpraHU3alUM KUBOI NpUpoabl», «CTpoeHHe KUBOTHOM KIeTKu», « TkaHu
AKHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUYECKOT0 Opranu3mMay, «buoreonenos», «buocdepar, «Metobl
W3Y4YEHUS KUBOU IIPUPOIBD.

Ob6opynioBaHue: 1abopaTopHOe O00OpYAOBaHHE JJsi HPOBEAEHUS HAOIIOACHUH, H3MEpeHHiH,
JKCIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOI0B IIPU N3YYEHUHU KUBBIX CUCTEM).

Tema 3. Brnosnorus Kierku

Krnetka — cTpykTypHO-(yHKIIMOHANBHAS eIUHUIIA KUBOro. McTopust oTKpbITHS KileTKU. PaboTsl
P.I'yka, A.JleBenryka. Knerounas teopust (T.IlIBann, M. Illneiinen, P.Bupxos). OcHoBHbIE
MIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTobl MOJIEKYISIPHOM M KIIETOYHOM OMOJIOTUU: MUKPOCKOMHUS, XpoMmartorpadus, anekrpodopes,
METOJT  MEYEHbIX  aroMoB, JauddepeHnmanbHoe  HeHTpUdyrupoBaHue,  KyJIbTHBUPOBaHUE
KJIETOK. M3yuenue pukcupo8anHvlx Kiemox. INeKTPOHHAsT MUKPOCKOHSL. KoHoKanbHas MUKPOCKONUSL.
Bumanwvnoe (npudicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuiel u cxembl: «CBETOBON MUKPOCKOI, «IJIEKTPOHHBIM MUKPOCKOI, «McTOpUS pa3BUTHS
METOJI0OB MUKPOCKOITUI.




OOGopynioBaHME: CBETOBOM  MHUKPOCKOI, MHUKPOIPENaparsl PACTUTEIbHBIX, IKUBOTHBIX U
OaxkTepuaIbHBIX KIETOK.

Ipakruueckass padora «/3yueHne MeTOJOB KJIETOYHOW Ouonoruu (Xpomarorpadus,
anexTpodopes, nuddepeniuanpaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHThI. Boxa u €€ poib Kak
pacTBOPUTENIS, PEareHTa, y4acTHE€ B CTPYKTYPUPOBAHUM KIIETKH, TEILIOPErysiuuu. MuHepaabHbIe
BElIeCTBa KJIETKH, UX Ouojoruyeckas poiib. Pojib KATHOHOB ¥ AaHUOHOB B KJIETKE.

Opranuueckue BelecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKHCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OesikoBoi Moiekyinbl. [lepBuunas ctpykTypa Oelnka, nentuaHas cBsizb. Bropuunas,
TpeTU4Hasi, YeTBepTHYHast CTPYKTypbl. Jlenarypamms. CpoiictBa OenkxoB. Kiaccudukamus Oenkos.
buonornueckune GpyHkun 6enKoB. [Ipuonusi.

VYraeBoasl. MoHocaxapuabl, Aucaxapubl, OJUTrocaxapuabl W monucaxapuabl. OOmmii mian
CTpOEHHS U (PU3UKO-XUMUYECKHE CBOMCTBA yIiieBo0B. buonorndeckue GpyHKIUN yrIeBOJOB.

Jlumunet. TuapodunbHO-THAPOdOOHBIE cBOMcTBa. Knaccudukanus nmumumos. Tpurimiepubl,
dbocdonaunuabl, Bocku, crepouibl. buonornueckue ¢hyHkiuu munuaoB. O01ue cBocTBa OMOIOTHYECKUX
MeMOpaH — TeKy4€eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. JJHK u PHK. Ctpoenue nyknennoBbix kucinot. Hykneoruasl. [IpuHuun
komIuieMeHTapaoctu. [IpaBuno Yapradgda. Crpykrypa JJHK — nBoiinas cnupans. MecTroHaxoxIeHue U
ounonornueckue Gpynkuuu JTHK. Buast PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Maxkpospruueckue cBsizu B moJiekyne AT®. buonormdeckue
¢y AT®.  BoccraHoBieHHbIE — MEPEHOCYMKH, UX  (QyHKIMH B KIeTKe. /pyzue
nyxneosuompugocgamor  (HT®). CexenupoBanue JIHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMeOMUKU.

CrpykrypHass Ouojorusi: OHOXMMHYECKHE U OHWOPU3NYECKHE HCCIEJI0BaHUS COCTaBa U
POCTPAHCTBEHHOU CTPYKTYpbl OMoMoiieKyil. Modenuposanue cmpykmypsl u pynKyuii OUOMONEKYI U UX
Komniexkcos. Komnviomepnulii ouzaiin u opeaHudeckuil cunmes OUOMONIEKY U UX HENPUPOOHBIX AHATO208.

Jdemoncrpanuu

Hoptpertsr: JI. [Tonunar, k. Yorcon, @. Kpuk, M. Yunkunc, P.Dpankaun, . Conrep,
C. IIpy3unep.

Jlnarpammbl: «Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B HEKMBOU Mpupojae», «Pacnpenenenue
XUMHUYECKHX DJIEMEHTOB B KUBOU IPUPOLEN.

Tabauie! u cxembl: «Ilepuoanueckas TabinLa XUMHUYECKUX JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOJIbI», «BerecTBa B cocTaBe OpraHu3MoB», «CTpoeHue MojeKynbl Oenkay, «CTpyKTypbl OeIKoBOH
MoJieKynb», «CTpoeHue MoJeKysl YIieBoaoB», «CTpoeHne MoJieKyd JunuaoB», «HykiaenHoBbie
KHUCIOTBHD, «CTpoeHre MOseKyisl ATO».

O6opyaoBaHKe: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ OMOIIbI0 KAaU€CTBEHHBIX PEAKLIUII».

JlabopaTopHasi padora «lccnenoBaHne HYKIEHMHOBBIX KHCIIOT, BBIACIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. Ctpoenue u pyHKIMH KIETKH

Tumbr  KJIETOK: dyKapHOTHUeCKass W Tpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAIBHbIE
00pa3oBaHUs KIETKH.

Crpoenue mpokapuoTudeckoil kietku. Kimerounas crenka Oakrtepuii u apxeir. OcoOeHHOCTH
CTPOEHUSI TeTepOTPOPHON M aBTOTPO(PHOI MPOKAPHOTUYECKUX KIETOK. MEeCTo M poJib MPOKApHUOT B
OuoLeHo03ax.

Crpoenre ¥ (YyHKIMOHHpPOBAHHWE 3SyKapuoTHdyeckoil kieTku. Ilmasmarmueckas memOpaHa
(urazmanemma). CTpyKTypa IIa3mMaTudeckoil MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 TIa3MaTHUYECKYIO
MeMOpaHy: maccuBHBIN (nuddy3us, odneruéuHas nudys3us), akTUBHBIN (IEPBUYHBIA M BTOPHUYHBIN
aKTHBHBIM TpaHcnopT). [lomynponumaemocts wMemOpanbl. PaGoTa Harpuii-kaJiMeBOro Hacoca.



OHAOIMUTO3: TUHOIMTO3, (parouuTos. Dk301uTo3. Kierounas crerka. CTpykTypa v GyHKIUU KIETOUHOU
CTEHKH pacTEeHU, TpUOOB.

Huronnazma. [urozons. Ilutockener. JIBmwkenue 1muToruiazMbel. OpraHouabl  KIETKH.
OnHoMeMOpaHHBIC OPTaHOWIBI KIETKH: HJHAomiasmarudeckas cerb (DIIC), ammapar ['ombmkw,
JM30COMBI, UX CTPOCHHE M (YHKUIUHU. B3aMOCBA3b 0JTHOMEMOpaHHBIX OPraHOMI0B KIeTKH. CTpoeHue
TPaHYJISIPHOTO peTuKyiayma. Mexanusm uanpaenenus odenxoeé ¢ OIIC. CUHTE3 pacTBOPUMBIX OEJIKOB.
CuHre3 KJIeTOYHbIX MeMOpaH. [nmaaxuil (arpaHyssIpHbIM) SHIOMIA3MAaTUYECKUI  PETUKYIIYM.
CexkpetopHas pyukmus annapara ['onbmku. Moougurayus 6enxos ¢ annapame I onvoocu. Copmuposka
benxkos 6 annapame [ onvoocu. TpaHCIOPT BelIECTB B KiETKe. Bakyolld pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[loniyaBTOHOMHBIE ~ OpPraHouAbl  KJIETKU:  MHUTOXOHAPWH,  IJIACTHIBL. [Ipoucxodicoenue
mumoxouopuui u niacmud. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u GyHKIUU
MUTOXOHJIpUM U miactul. IlepBuuHble, BTOpUYHBICE U CJIOXKHBIE IJIACTUIBI (POTOCHHTE3UPYIOIINX
AYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubie opranouisl kietku CtpoeHue U GyHKIIMN HeMeMOPaHHBIX OPTaHOMI0B KIIETKU.
PubGocowmsl. IIpomescymounvie  unamenmoi. MukpouITaMeHTbl. AKMuHoBble MUKPODUIAMEHMDL.
MpiiieyHble KIETKU. AKMUHOBble KOMNOHEHMbl HeMblieunblX Kiemok. MukpoTrpyoouku. Kietounsrii
ueHTp. CrpoeHne U JIBHXKEHHE JKTYTUKOB M  peCHUYEK. MHKPOTPYOOUKHM  LUTOIIA3MBI.
Lentpuons. benxu, accoyuuposannvie ¢ MUKpoguiamenmamu u muxkpompyoouxamu. Momopusie 6enxu.

SAnpo. O0osouka sipa, XpOMaTUH, KAPUOILIa3Ma, SIAPBIILKH, UX CTPOCHUE U PYHKUMHU. S nepHbIit
OenkoBbIil MaTpuKc. [IpocTpaHCTBEHHOE PACTIONIOKEHUE XPOMOCOM B UHTEP(A3HOM SiApe. DyXpomamut
u 2emepoxpomamun. belku XxpoMaTHHA — TUCTOHBL. JJuHamuka s0epHol 060104Kku 8 mumo3ze. Aoepnuiii
MpPaHcnopm.

Knerounsle BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIIETOK SYKapuoT (pacTUTEIbHOM,
YKUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

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

Tabnuiel 1 cxembl: «CTpoeHUE YKApUOTHYECKOW KIETKN», «CTpOEHHE MKUBOTHOM KIIETKHY,
«CTpoeHne  pacTUTENbHOM  KIETKW», «CTpoeHue  MUTOXOHApUM», <«Smpo»,  «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opyioBaHME: CBETOBOM MMKPOCKOI, MHKPOIpPENapaThl PacTUTENIbHBIX, >KMBOTHBIX KIIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbD».

JlabopaTtopHasi pabora «MccinenoBanue IuUIasMoiIM3a M JEIJIA3MOJIM3a B PACTUTEIIBHBIX
KJIIETKax.

IIpakTnyeckas padora «/3ydyeHne NBMKEHUS HUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMPpeBpPaLCeHHE JHEPTHH B KJIEeTKe

AccuMWISIIMSL U IUCCUMWISIIUSL — JIBE CTOPOHBI MeTaboiu3Ma. Tumbsl oOMeHa BeIlecTB:
aBTOTpPOHBIH M TeTepoTpoHbI. YuacThe KHCIOpoJa B OOMEHHBIX Ipolieccax. DHEpPreTHYecKoe
oOecnieueHue kieTku: mnpeBpameHne ATD B oOMeHHBIX mpoueccax. depMeHTaTUBHBIA XapakTep
peakuuii KjaetoyHoro metabonuszma. DepMeHTH, MX CTPOEHHE, CBOWCTBA M MEXaHU3M JCHUCTBUS.
Kodepmentsl. Otianuus (epMEHTOB OT HEOPraHUYECKUX KaTallu3aTopoB. benku-akTuBaTOphl U OEIKU-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKLUH OT pa3IHMUHBIX (PAKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHWYECKHX BemecTB B KieTke. DorocunTes. AnoxkcucenHvll U
oKcuceHHwlli pomocunmes y daxmepuii. Ceemocobuparowjue nueMeHmol U NUSMEHMbl PEAKYUOHHO2O0
yenmpa. Ponw xnoporutactoB B miporiecce potocunte3a. CBeroBas U TeMHOBas pa3bl. Pomoodsixanue, Ca.
, C4- u CAM-munwvr pomocunmesa. IlponykTuBHOCTh (hOTOCHHTE3a. BinsHue pa3znuyHbix (HakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPH(PHUUPYIOIIHE OaKTepuH,
JKene300aKTepuu, CepoOaKTeprH, BOJAOPOIHBIE OAKTEpHH. 3HAYCHUE XEMOCUHTE3a.



Ana’poOHbIe OpraHu3Mmbl. Bunabl Opokenus. I[IpogykTel Opo’keHHSI M HMX HCIOJIb30BaHUE
YEeJIOBEKOM. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUN U BO3OYAUTEIN OOJIC3HEH.

AdpoOHBIE OPTaHU3MBIL. DTarbl YHEPreTudeckoro oomena. [loaroroBurenbHelii stan. [mkonm3 —
0ECKHUCIOPOAHOE PACHICTIIEHUE TIIOKO3bI.

buonoruueckoe oxucieHue, WIM KJIETOYHOE JbIxaHue. Pojib MHUTOXOHJIpUIl B Tpolieccax
O6uosnoruueckoro okucieHus. L{ukmnueckue peakuuu. OxucnurensbHoe (ochopunpoBanue. Inepaus
MeMOpaHHo20 epaouenma npomonos. Cunmes ATD: paboma NPOMOHHOU ATD-
cunmaswl. [IpeumyiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB Iepen aHa’poOHBIM. D(PPEeKTUBHOCTH
SHEPreTUIecKoro oOMeHa.

JdemMoHcTpanuu

[optpetst: JIx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapnar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «POTOCUHTE3Y, « IHEPreTHUCCKUN 00MeH», «brnocunTes Oenkay, «CtpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O6opyaoBaHKe: CBETOBOM MMKPOCKOM, OOOpYAOBaHHUE MJii MPUTOTOBICHHS TOCTOSHHBIX U
BPEMCHHBIX MUKPOTIPEIIapaToB.

JlabopaTopHuasi pa6ora «/3yueHrne KaTaTUTUYECKON aKTMBHOCTH (EpMEHTOB (Ha MpuUMeEpe
aMUJIa3bl WIK KaTanxas3bl)y».

JlabopaTopuasi padora «/3yueHne ¢GepMEHTAaTUBHOTO DPACLICIUICHUS MEPOKCHAA BOJOPOJa B
PACTHTENBHBIX U )KHBOTHBIX KJIETKAX).

JladopaTopnasi pabora «CpaBHeHHUE NMpo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopnasi paboTa «CpaBHEHUE NPOLIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HaciieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuun matpuunoro cunresa. [I[puHINI KOMIITIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CUHTE3A.
Peanuzamnus nHacneactBenHod wHdoOpmaiuu. ['eHeTHUecKud KoOJ, ero cBoWcTBa. TpaHcKkpummms —
MatpuuHblid cuHTe3 PHK. ITlpuHuMnOBl TpaHCKpUINUMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIbHOCTD,
acumMeTpudHoCTh. Cospesanue mampuunvix PHK 6 aykapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ srtanbl. Yuactue TtpaHcrnopTHeix PHK B OuocunTese Oenka. VYcnoBus
6uocunTe3a 6enka. Koguposanue aMuHokuciot. Poiabs pubocom B OuocuHTese Oenka.

Cogpemennvie npeocmagienus o cmpoenuu 2enog. OpraHusanus T€HOMa Yy MPOKApUOT U
JyKapuoT. Perynsmuss akTUBHOCTM TEHOB y npokapuoT. I'umoreza omepona (. XKako0,
K. Mano). Monexynapuvie mexanuzmvl sKkcnpeccuu 2eHog y aykapuom. Pone xpomamuna 6 peeynayuu
pabomwi 2enos. Perynsius 0OMEHHbIX IpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HeknieTouHbIe POPMBI JKU3HH U 00TUTaTHBIE Mapa3uThl. CTpOEHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnennvii yukir JHK-cooepocawux eupycos, PHK-
cooepaicawux supycos, bakmepuogacos. Obpamuas mpancKpunyus, pesepmasd, uHmezpasd.

BupycHubie 3a0oneBanus yenoBeka, kuBOTHBIX, pactenuil. CIIN, COVID-19, couunanbHble
MEUIIUHCKIE TPOOIEMBI.

buoungopmamuka: unmeepayusi u ananuz oOoavwux maccueos («bigdata») cmpyxkmypuoix
buonocuueckux Oannvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpocpammupyemvie @yHKyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabauiet u cxeMbl: «bruocuHTe3 6emkay, «I eHeTrndeckuii Koay, «Bupycs», «bakrepuodarmy.

IIpakTnueckas padora «Co3gaHnue MOAEIU BUPYCa.

Tema 8. ’/KuzHeHHbI UK KJIETKH

Knerounsnii nuki, ero nepuonsl u peryisiuus. Matepdasza u muto3. OcoOeHHOCTH MPOLIECCOB,
npoTtekaromux B uHTepdase. [loarororka kietku k aeneHuto. [Ipecuarernueckuii (MOCTMUTOTHYECKUT),
CHUHTETHUYECKUHN M MOCTCUHTETUYECKUH (IPEeMUTOTUYECKUI) TTIEPHOABI MHTEP(Da3bI.

Marpuunsiii cunTe3 JJHK — perumnkanus. [puauune permukanuun JJHK: kommiaeMeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUIApajUieNbHOCTh. MexanusMm pemukauuu JIHK. Xpomocowmsr.



Crpoenue xpomocoMm. Temomepsl u Tenomepasza. XPOMOCOMHBIM HAa0Op KIETKH — KapUOTHIL.
JIMTIOMTHBIN ¥ TaITOMIHBIA HA00pBl XpoMOcoM. I oMoorudHbIe XpoMOCOMBI. [1010BBIE XpOMOCOMBI.

Henenne kieTku — MuTo3. CTaauu MUTO3a U MPOUCXOJAIINE B HUX MPOLECCHl. THIIBI MUTO3A.
Kapurokunes u nutokuHes. bruosornueckoe 3HaueHHE MUTO3A.

Perynsmus MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMMupyemast KiieTouHast THOesh — aromnTo3s.

Knerounoe sapo, Xpomocombl, (yHKIHMOHANbHAasg TeHOMHKA. Mexanusmel nponughepayuu,
oughghepenyuposku, cmapenus u cubenu kiemok. «LJugpposas knemrxay — buounpopmamuueckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpauuu

Tabmuubl ¥ cxeMmbl: «KU3HEHHBIH UK KIETKH», «MuUT0o3», «CTpPOCHHE XPOMOCOMY,
«Pemmukanms [JHK».

OO6opyIoBaHKe: CBETOBOW MUKPOCKOI, MUKpOTpenaparhl: «MUTO3 B KIETKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3ydueHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopnas pa6ora «HalOmoneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. CTpoenne n pyHKIIUM OPraHU3MOB

buonoruueckoe paznooOpazue opranu3moB. OJHOKIETOUHBIE, KOJIOHUAIBHbBIE, MHOTOKJIETOYHbIE
OpraHU3MBl.

OCOOEHHOCTH CTPOCHHUS U KU3ZHEACATEIIEHOCTH OTHOKIJICTOYHBIX OpraHn3MoB. bakrepun, apxew,
OJTHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHbIE BOJOPOCIIH, APYrHe NPOTUCThL. KoloHHaIbHbIE OpPraHU3MBI.

B3anMocCBsA3p yacTell MHOTIOKJIETOYHOTO OpraHm3ma. TKaHHW, OpraHbl U CHCTEMBI OpPraHOB.
Opranusm kak exuHoe nenoe. I'omeocras.

Tkanu pactenuil. Tunbl pacTUTENbHBIX TKaHEHl: oOpa3zoBaTelibHasA, MOKPOBHAs, MPOBOASAILAS,
OCHOBHas, MexaHudeckas. OcoOEHHOCTH CTpoeHus, (pYHKIUI M pacroyioKeHHs TKaHed B opraHax
pacTeHuM.

TkaHM >KMBOTHBIX M 4YeJIOBEKAa. THIIbI KMBOTHBIX TKAaHEW: JIUTEIUANIbHAS, COCAUHUTEIbHASA,
MbllIe4Has, HepBHast. OCOOEHHOCTH CTPOEHUs, PYHKIIMM U PACIIONIOKEHNSI TKAHEH B OpraHax >KMBOTHBIX
U YeJIOBEKa.

Opranbl. BereraTuBHble M TeHEpaTHUBHBIE OpraHbl pacTeHud. OpraHbl U CHUCTEMbI OPraHoB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omopa Ttena opranu3moB. Kapkac pactenuit. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHUE U TUIIBI COEIUHEHMS KOCTEH.

JIBu>keHne OopraHu3MoB. JIBM)KEHHE OJHOKIJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHuYHOE. /IBU’KEHHE MHOTOKIIETOUHBIX PACTEHUN: TPOIIU3MBI U HACTUH. [IBUIKEHUE MHOTOKIIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MblllieuHas cuctema. Peduiekc. CkeneTHble MBI U UX paboTa.

IIuranue opranusmos. IloryomieHue BOABI, YIIEKHUCIOrO ra3a W MUHEPAIbHBIX BEIIECTB
pacreHusaMu. [InTaHue XUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIIETOYHOE muieBapeHue. lIutanue
MO3BOHOYHBIX KMBOTHBIX. OTHenbl NUIIEBApUTENBHOIO TpakTa. IluiieBapuTenbHbIE — KeENE3bl.
[InmeBapuTenbHas CUCTEMA YEIIOBEKa.

pixanue opranu3mMoB. Jlpixanwe pacteHuid. [[pixanue >XuBOTHBIX. Juddys3us razoB uepes
MOBEPXHOCTh KJIeTKU. KokHoe npixanue. [[prxarenpHas moBepXHOCTh. JKabepHoe U IEroyHoe JAbIXaHue.
JIpIxaHue TO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHHS JETKUX
ITO3BOHOYHBIX )KMBOTHBIX. J[pIXaTeNbHas cucremMa 4enoBeka. MexaHu3M BEeHTWISILUY JIETKUX Y IITHI] U
MIIEKONUTAONMX. Perymsmus npixanus. J{pixarenbHbie 00bEMBI.

TpancnopT BeniecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEWIECTB Y
XKUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cucTema IO3BOHOYHBIX XKMBOTHBIX U
yenoBeka. Cepjue, KpOBEHOCHbIE cocyAbl M KpoBb. Kpyrum kpoBooOpaieHusi. DBOJIOLHUOHHBIE
YCIIOXKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMbl IO3BOHOYHBIX >KMBOTHBIX. Pabora cepama u eé
perymsnus.

Briaenenue y opranusmoB. Beijenenue y pacrenuid. Boinenenue y »kuBoTHbeIX. COKpaTUTEIbHBIE
Bakyosd. Opranel BelaeseHus. OUiIbTpanys, CeKpenus 1 00paTHOE BCaChIBAHUE KAK MEXaHU3Mbl PaOOThI
OpraHoB BblesieHUs. CBsI3b MTOJIOCTH TeJla C KPOBEHOCHOW U BBIAECIUTENBHON cUCTEMaMU. Belaenenue y



MIO3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. Ctpoenue u pyHkunonuponanue Hedpona. Ob6pazoBanue
MOYH Y YEJIOBEKa.

3ammrTa y OpraHu3MOB. 3allMTa Yy OJHOKIJIETOYHBIX OpraHu3mMoB. Cropbl OakTepHil M IUCTHI
MpOCTEHINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpeacrBa macCUBHOM M XMMHUYECKOM
3a1uThl. QUTOHLUIBL.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOW3BOAHBIE. 3allUTa OPraHU3Ma OT
Oonesnedl. IMmyHHas cucrema yenoBeka. KieTo4yHbI M ryMOpasIbHbIE UMMYHUTET. Bpoka€HHBIA U
npuoOpeTéHHbI  crienupruyeckuii UMMyHHUTET. Teopusi KIOHAJIbHO-CEJIEKTUBHOTO HMMYHHTETA
(I1. Opmux, ®. M. bepuet, C. ToneraBa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOXKIEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTs u perynsiiust y opranu3sMoB. Pa3zapakuMocTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxumMocTs U peryisinus y pacTreHuil. PocToBble BenecTBa U X 3Ha4CHUE.

HepBhas cucrema u pediiekropHas peryiasuusi y >KMBOTHBIX. HepBHas cuctema u e€ OTHENbI.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHHS HEPBHOM CUCTEMBI Y KMBOTHBIX. OTIENbl I'OJOBHOI'O MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediekc u pedrexkropras ayra. besycnoBHbie U yCIOBHbIE peICKCHI.

['ymopanbHas perynsuus 1 3HI0KpUHHASI CUCTEMA )KUBOTHBIX U yesioBeKa. JKene3bl 3HT0KpUHHON
CUCTEMbl M UX TOpMOHBI. JleiicTBue ropMOHOB. B3anMOCBSI3b HEPBHONW U SHIOKPUHHON CHUCTEM.
lNumoranamo-runodusapHas cucremMa.

JdeMmoHcTpamun

Hoptper: U. I1. [1aBnos.

Tabauiel  u  cxembl: «OTHOKJIETOYHBIE  BOAOPOCHH», «MHOTOKIETOYHBIE  BOAOPOCIH,
«baktepun», «Ipocreiimmey, «Opranbl LBETKOBBIX pacTeHUil», «CUCTEMbl OPraHOB I103BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacreHuil», «KOpHEBbIE CHUCTEMBI»,
«Ctpoenne crebms», «CTpoeHHe JTUCTOBOM IIIACTHHKMY», «TKaHM KUBOTHBIX», «CKeEJNeT YelIOoBeKay,
«IIumeBapurenbHas cucremay», «KpoBeHocHass cuctemayn, «JlpixaTenbHas cucrema», «HepsHas
cucrteMay, «Koxay, «Mplednas cucreMay, «BplaenurenbHas cucteMay, « JHIOKPUHHAS CHCTEMa,
«Ctpoenne Mpimne», «MmmyHurer», «KumedyHonosocTtHelie», «(CxemMa IHTaHUS PaCTEHUID,
«KpoBeHOCHbIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruipb», «CTpoeHHE NIaHapum»,
«BHyTpeHHee cTpoeHue a0xaeBoro yepBsi», «HepBHas cuctema pouid», «HepBHas cuctema JATyIIKA»,
«HepBHass cucrema npecmbikaromuxcs», «HepBHas cuctema nrTuny», «HepBHas cuctema
MIIeKOnUTaonmXx», «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opyoBaHME: CBETOBOM  MMKPOCKOI, MHKpPOIpenapaTbl  OJHOKJIETOYHBIX OPIraHHW3MOB,
MUKpOIIpEnaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX, JKHUBbBIE
9K3EMIUIAPhl KOMHATHBIX pPACTE€HUl, repbdapuu pacTeHMM pPa3HBIX OTJIENOB, BIIAXKHBIE Mpenaparbl
KUBOTHBIX, CKEJETbl IT03BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX J>KMBOTHBIX, CKEJIeT YeJOoBeKa,
o0opy/soBaHue ISl JIEMOHCTpPAIMM IMOYBEHHOI'O M BO3AYLIHOTO MUTAHUS PACTEHMH, pacIIerieHUs
KpaxMasia M OeNKoB Moja AeHCTBHEM (EepMEHTOB, OOOpYAOBaHHE Ui JEMOHCTPALMU OMNBITOB IO
U3MEPEHUIO KU3HEHHOW E€MKOCTH JIETKMX, MEXaHMU3Ma JIbIXaTeJIbHBIX IBM)KEHWUH, MOJEIU TOJOBHOIO
MO3ra pa3JINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN pacTeHUI».

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAaHM3MOB

@opMBl pa3MHOKEHHSI OpraHuU3MOB: Oecrionioe (BKIIOYas BETeTaTHMBHOE) U TOJOBOE. Buabl
0eCroIoT0 Pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIISAIMS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBeie kieTkn, unu ramersl. Meito3. Craaun meiio3a. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. bruonmornueckuil cMbIC MeH03a U ITOJIOBOTO Iporecca. Meios u ero
MECTO B )KM3HEHHOM IIMKJI€ OPTaHU3MOB.

[IpenzaponpimeBoe pasButue. ['ameroreHnes y »kuBOTHBIX. [lomoBeie skene3pl. OOpa3oBaHue U
pa3BuTHE MOJIOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHHE MOJIOBBIX KIETOK.

OmnofgoTBOpeHHEe W HSMOpPUOHANIBHOE pa3BUTHE JKUBOTHBIX. (CHOCOOBI  OIJIOIOTBOPEHUS:
Hapy>KHoe, BHyTpeHHee. [lapTenorenes.



WupuBuayanbHOe pa3BUTHE OPraHW3MOB (OHTOTEHE3). DMOpPHONOTHS — HayKa O pPa3BUTHH
opranu3mMoB. Mopghozenes — 00Ha uz 2nasHvlx npoobaem amopuonoeuu. Konyenyus mopgocenos u mooenu
mopgozeneza. Cranmuum >MOpuoreHe3a JKMBOTHBIX (Ha mpuMmepe Jsarymku). JpoGnenue. Tumb
IpoOeHus. JJemepmunuposannoe u HedepMUuHuposantnoe opoobaenue. bracmyna, munvt oOaacmyin.
OcoOenHocTy APOOICHHSI MICKOTTMTAIOIINX. 3apO/IbIIIEBHIC TUCTKHU (TacTPYISIus ). 3aKIa/IKa OPTaHOB U
TKaHEl W3 3apOJABILIEBBIX JIMCTKOB. B3anmMHOe BiMsSHHME dYacTel pa3BUBAIOLIETOCS 3apojbllIa
(oMOpHoOHanbHas MHAYKLUS). 3akiajgka IJIaHa CTPOCHHS >KUBOTHOTO KaK pe3yiabTaT HEepPapXHUYECKHX
B3aMMOJICHCTBUI I'eHOB. BiusiHue Ha 5MOpHOHANBHOE PAa3BUTHE PA3NUYHBIX (PAKTOPOB OKPYXKAIOUIEH
Cpepbl.

Poct u pasButne xuBOTHBIX. [locTamOpuonanbhelii nepuoa. [Ipsmoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ meramopo3oM y 0ecrio3BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. bruonornueckoe 3HaueHue
IPSIMOIO U HENPSMOI'0 Pa3BUTHSL, UX PAaCHpPOCTPaHEHUE B MpUpoJE. TUIbl pocTa )KUBOTHBIX. DaKTOPbI
pEeryisluyd pocTa >KUBOTHBIX U 4denoBeka. CTaluu MOCTAIMOPHUOHANILHOTO Pa3BUTUS y KUBOTHBIX U
yenoBeka. [lepuoiel onTOreHe3a yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYeCKHUEe TPOIIECCHI.

PazmuoxeHue u pasButue pacreHuid. I'amerodur u cropodur. Meiio3 B KU3HECHHOM ITUKIIC
pacrenuii. OOpa3zoBaHue crop B mpolecce Meiosa. ['amerorene3 y pacrenuil. OIiogoTBOpEHHE U
pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOIHOE OIIOAOTBOPEHKE Y IIBETKOBBIX pacTeHuil. O6pa3oBaHue
U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIIuM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[optpetst: C. I'. Hapamun, X. [lIneman.

Tabauiel 1 cxembl: «BereraTuBHOe pa3sMHOXKeHUE», «THUIBl OECrONOro pa3MHOKECHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHab», «Pa3MHOKEeHHE OHBIJIEHbD», «Pa3MHOXeHHEe Tuapb», «Menos3y,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKH U crepMaro3onsia», «OCHOBHBIE CTaIuu
oHTOreHesa», «lIpsimoe m Hempsimoe pasButue», «Pa3zButHe Mailickoro xykay», «Pa3Burue capanumy,
«Pa3BuTne nArymku», «J/IBoilHOe OIJIOJOTBOpPEHHE Yy LBETKOBBIX pacTeHuil», «CTpoeHue CceMsiH
OJIHOJIOJIBHBIX U JABYJOJIbHBIX pacTeHU», « KU3HEHHBIM UK MOPCKOU KamycThl», «KHU3HEHHBIN LUK
MXa», «JKM3HEHHBIN UK TaTOPOTHUKAY, «KU3HEHHBINA LIMKIT COCHBIY.

OO6opy/ioBaHME: CBETOBOM MHKPOCKOIN, MHUKpOIpenapaTsl sHIEKIECTOK U CIIEpMaTO30UI0B,
Mojienb «L{uKi pa3BUTHS JATYLIKN Y.

JlabopaTopnasi padora «/3ydeHne cTpoeHHs TOJIOBBIX KJIETOK Ha FTOTOBBIX MUKpPOIIpENapaTax.

IIpakTuyeckasi padora «BpIsiBIeHHME NTPU3HAKOB CXOJCTBA  3apOJBIINIEH IMO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pa6ora «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI.

Tema 11. I'eneTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Vctopust cTaHOBIEHMSI M Pa3BUTUsl FeHETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa,
T. Moprana. Ponb oteuecTBeHHBIX Yyu€HbIX B pa3Butuu rereruku. Paborsr H. K. Kombrosa, H.
. BaBunoBa, A. H. Benozepckoro, I'. JI. Kapmewenko, 0. A. ®umumyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE T'€HBI,
aJIbTEPHATUBHBIE TPU3HAKU, TOMUHAHTHBIN U PELIECCUBHBIN PU3HAK, TOMO3UI0TA, TETEPO3UT0TA, YUCTAS
JWHUSA, TUOpHAbL, TeHoTun, ¢eHotun. OCHOBHBIE METOJbl TEHETHKH: T'HOPHI0JIOTHYECKUil,
LATOJIOTHYECKU I, MOJIEKYIIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Moptpetst: I'. Mengens, I'. ne ®pus, T.Mopran, H. K. Kombmos, H. MW.Basuios, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabauie! u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIIUBaHUS.

JlaGopaTopHuas padora «/{po3o¢uia kak 00BEKT FTeHETUUECKUX UCCIIEIOBAHUII.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckpeuBanue. [lepBblii 3akoH MeHzaenss — 3aKoH enxuHOOOpas3usi rHOpHUIOB
nepBoro mnokojeHus. lIpaBuno agomuHupoBanus. Btopoil 3akoH Menpaenss — 3aKOH paclICIICHHS
npu3HaKoB. [{uTonornueckne 0CHOBBI MOHOTHOPUIHOTO CKpeIuBanus. [ MoTe3a YiucTOTh TaMeT.

AHanusupyromee ckpeunBanue. IIpoMmexxyTouHblii XapakTtep HacienoBaHus. PacuiersieHue
MPU3HAKOB IIPU HETIOJTHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO HACJIEI0BaHUs
npu3HaKoB. [{uTonornueckrne OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS.

CueruieHHOE HaciiemoBanue mpu3HakoB. Pabotel T. Moprana. CrernjieHHOe HaclieJoBaHUE TEHOB,
HapylIeHUEe CUEIJICHUS MEXKy FreHaMU. XPOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

I'enernka mnoma. XpOMOCOMHBIM MEXaHU3M OIpeAeNeHUs] I1oja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHbId U rereporaMeTHbli 1noji. ['eHeTndeckas CTpPyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CHEIUICHHBIX C ITOJIOM.

l'enotun kak wnemoctHas cucrema. I[lnefiorponuss — MHOXECTBEHHOE JEHCTBHUE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3aumojeicTBue HeauienbHbIX reHOB. KoMIuieMeHTapHOCTh. DnucTas.
[Tonmumepust.

I'eHeTHYeCKUi KOHTPOJIh PA3BUTHUS PACTCHHIA, )KUBOTHBIX U YEJIOBEKA, a TAKKE (PU3UOTOTHICCKIX
MPOLIECCOB, TOBEJIEHUS M KOTHUTUBHBIX (yHKUMH. [‘eHeTHueckne MexaHU3Mbl CHUMOHOTEHE3a,
MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH — MAPa3uT» U «XO35IMH — MUKPOOHOMY. ['eHeTHuueCcKue acieKTh
KOHTPOJISI U U3MEHEHUS HACJIeJICTBEHHON MH(OPMAIIUU B TOKOJECHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

Iloptpetst: I'. Menaens, T. Mopras.

Tabauiel u cxemsl: «IlepBblii u BTOpoil 3akoHbl Menaens», «Tperuil 3akoH MeHnens»,
«Ananuzupymoliee ckpemuBaHue», «HemonHoe poMuHupoBaHue», «CLEMJIEHHOE HAcleI0BaHUE
NpU3HAKOB y apo3oduibl»y, «l'eHetnka momay, «Kapuortum wyenoBekay, «Kapuortum 1po30duisiy,
«Kapuorun nruis», «MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTBrue reHoB.

OO6opynoBaHue: MOAENIb JJIsi JEMOHCTpAallMd 3aKOHOB €IUHO00paszusi THOPUAOB IEPBOIO
MOKOJIEHUS M PacIleIUIEHHWs MPU3HAKOB, MOJENIb JUIsl JEMOHCTPAIlMM 3aKOHAa HE3aBHUCHMOIO
HACJIEJOBaHMsI TMPU3HAKOB, MOJENb Ui JEMOHCTpAllMM CLEMJIEHHOrO0 Hacjlel0BaHUs MPHU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipo3odumnay.

IpakTnyeckass padora «/3yueHne pe3ynbTaTOB  MOHOTMOPHUIHOTO  CKpEHIMBAHUS Y
TIPO30(UITBD».

IIpakTuyeckas padora «/3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30PUIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiicTBue renotumna u cpesl npu popMupoBanuu Gpenotuna. I3MeHUNBOCTh MPU3HAKOB.
KadecTBeHHBIE ¥ KOJMYECTBEHHBIC TMPU3HAKK. BHIBI W3MEHUYMBOCTU: HEHACJICICTBEHHAs U
HaCJIeICTBEHHASI.

MopaudukamonHas W3MEHUYMBOCTb. Ponb cpeast B opmupoBaHuu MOAMGPUKAITTOHHON
n3MeHunBocT. Hopma peaknuu mnpusHaka. BapuanuoHHbslid psg W BapuallMOHHAs —KpuBas
(B. Uoranucen). CpoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

l'enotunuueckass u3MeHUYUBOCTb. (CBOICTBA TEHOTUIIMYECKOW  W3MEHUYMBOCTH. Buabl
TEHOTHUITMYECKON N3MEHYNBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.

KoMOunatuBHas M3MeHYMBOCTh. Mei03 M TIOJIOBOW TMpolecc — OCHOBa KOMOWHATHBHOU
W3MEHYMBOCTH. POJIb KOMOMHATUBHOW WM3MEHYMBOCTH B CO3/JaHHHM TEHETHYECKOTO pa3zHOOOpasus B
npejenax OJTHOro BUJA.

MyTanroHHas U3MEHYMBOCTh. BUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTAaHHBIE
Y MHIYLUPOBAaHHbIE MyTallMU. SIiepHbIe U LUTOIUIa3MaTuueckre Mytainu. CoMaTH4ecKue U MoJIOBbIe
MyTaruu. [lpuduHBl BO3HUKHOBEHHWS MyTamuil. MyTareHsl W WX BIMSHHE Ha OPTaHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOTO TMpoIecca. 3aKOH TOMOJOTMYECKHX pPsAJ0B B HACJIEACTBEHHOU
n3meHunBoctr (H.U. BaBuios). BHesaepHas n3MEHYMBOCTh U HACJIEACTBEHHOCTD.

Onueenemuxa u SNUSEHOMUKA, PONb  INUSEHEMUYECKUX (DaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JdemMoHcTpanuu



Ioprpetsl: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabauiel  w cxembl: «Buasl  u3MeHYMBOCTHY»,  «MoaudukaluoHHas  HW3MEHUYUBOCTbHY,
«KoMmOvHaTUBHAS HM3MEHUUBOCTHY, «Meiio3», «OmnonorBopeHuey, «l eHeTndeckne 3a00IeBaHUS
yesoBekay, «Buasl mytanuiiy.

OGopynoBaHue: )KUBbIE ©  repOapHble  AK3EMIUIIPhl KOMHATHBIX  PACTEHUH, PUCYHKHU
(dotorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJAMH U3MEHYHBOCTH.

JlaGopaTopuas pa6ora «/ccienoBanue 3aKOHOMEPHOCTEH MOAU(DUKAIMOHHON N3MEHUYUBOCTH.
[TocTpoeHre BapHallMOHHOTO psifia U BapHAILIMIOHHOM KPUBOI.

IIpakTnyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esoBeka

Kapuortun yenoseka. MexayHapoaHasi mporpaMmma HCCIIE€IOBaHUsI TeéHOMa 4delioBeka. MeToabl
U3YYEHHUS TEHETUKU YelOBeKa: I'eHeaJOrn4yecKuil, OJU3HEOBBINA, IUTOT€HETHUYECKHUM, MOMyISIUOHHO-
CTATUCTUYECKUM, MOJIEKYJISIpHO-TeHEeTHUeCKU. COBPEMEHHOE OIpeesICHHE TeHOTHUIIA: TOJTHOTE€HOMHOE
CEKBEHHUPOBAaHME, TEHOTUIIHPOBaHME, B TOM uwucie ¢ mnomoinpio [IIP-ananusza. HacnenctBeHHbie
3a00JIeBaHUs 4YeoBeKa. ['eHHbIE W XPOMOCOMHBIE OO0JIe3HHM uesoBeKa. bosie3HM ¢ HaciaeACTBEHHOM
MIPEAPACIIONOKEHHOCThI0. 3HAYE€HUE MEIULMHCKONM T€HEeTUKH B MPEJOTBPALIEHUU U JIEUCHHUH
FeHETUYECKUX 3a00JIeBaHU ueaoBeKka. MeIuKo-rTeHeTHYeCKOe KOHCYIbTUpOBaHue. CTBOJIOBBIC KIIETKH.
[ToHsiTE «T€HETUYECKOro Tpy3a». DTHUECKHUE ACHEKThl MCCIEIOBAaHUN B 00JacTU pEeNaKTHPOBAHHS
I'€HOMa U CTBOJIOBBIX KJICTOK.

I'enernyeckue (HakTOpbl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YellOBEKa K (PU3MUYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKPYKAIOIIeH cpenpl. ['eHeTHdeckas mpeapacioioRKEeHHOCTh YeJIOBeKa K
MATOJIOTUSIM.

JdemMoHcTpanuu

Tabauiel u - cxembl: «Kapuotun yenoBeka», «MeToAbl H3yYeHUS! TEHETHKU YEeJIOBEKay,
«"enernueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocraBieHUE U aHAIU3 POAOCIOBHON.

Tema 15. Cenrekuusi OpraHuzMoB

JlomecTrKanus v CeNneKIus. 3apokIeHre celeKun u qomectukanuu. Yuenue H. M. BaBuiosa o
[lenTpax mMpOUCXOKACHUS U MHOT000pa3us KyIbTypHBIX pacTeHUl. Ponb cenekiuu B CO3/1aHuU COPTOB
pacTeHuii u mopoa KUBOTHBIX. COpT, MOPoJa, ITaMM. 3aKOH TOMOJIOTHUECKHUX PSIOB B HACIECTBEHHON
u3menunBoctu H. . BaBunosa, ero 3HaueHue AJsl CENEKIIMOHHON pabOTHI.

MeTto/b1 ceneKIMoHHOM paboThl. MickyccTBEHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIA. DTaIbl
KOMOMHAIIMOHHOW cenekuuu. McnbiTaHne Mpou3BOAUTENEeH MO MOTOMCTBY. OTOOp MO TE€HOTHUIY C
MOMOIIBIO OLIEHKH (DEHOTHIAa TOTOMCTBA U OTOOP MO TeHOTHUIY ¢ noMoinpto aHanuza JJTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CeNeKIIMOHHONW paboThl. PaaraninoHHBIA U XUMHYECKUN
MyTareHe3 Kak HCTOYHUK MYTallMd Yy KYJIbTYpHBIX (OpPM OpraHu3MoB. Mcronb3oBaHHE€ TE€HOMHOTO
penakTUpoBaHUS W MeTon0B pekoMOumHaHTHBIX JIHK s monydeHus MCXOJHOTO Marepuana s
CEJICKIIHH.

[Tonydenue monumuonnoB. BuyTpuBumoBas rubpuau3samus. bin3kopoacTBeHHOE CKpEIIUBaHUE,
uin uHOpuauHT. HepojacTBeHHOE CKpelmuBaHWE, WIM ayTOpUIWHT. ['eTepo3uc M ero NpUYHHEIL
Hcnonb3oBanue rerepo3uca B ceneknuu. OtmanénHas tubpunmsanus. [Ipeogonenme Oecruioaust
MEXBHUIOBBIX THOPHUIOB. JIOCTHIKEHUS CENEKIINN PACTEHUN U KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHure U U3ydyeHUE TeHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX POAUYEH
JUTSL CO3JIaHMsI HOBBIX COPTOB M THOPHJIOB CEIIbCKOXO3SINCTBEHHBIX KYNIbTYp. M3yueHue, coxpanenue u
VnpasieHue 2eHemuyecKUMU pecypcami CenbCKOX03AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YETIAX
VAVUUEHUSL CYWeCMBYIOUUX U CO30AHUSL HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM YUCLe C NPUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIeO08AHUL, NEPed08blX UOell U NePCREeKMUBHBIX MEXHOLO2UIL.

JdemoHcTpauuu

Hoptpersr: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesunenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.



Tabauiet u cxembl: «I{eHTpPBI MPOUCXOXKICHUS I MHOTOOOPa3Hsl KYIbTYPHBIX PACTCHUNY, «3aKOH
TOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOM W3MEHUYMBOCTH», «MeTtonbl cenexkuun», «OtaanéHHas
rubpuan3anysy, «MyTareHes3y.

JlabopaTopHasi pabora «/3yueHune COpPTOB KyJbTYPHBIX PACTEHUH M MOPOJ JAOMALIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METO0B CEJIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikckypeust «OCHOBHBIE METOJbI W JOCTH)KCHUS CEJEKIIMM pAcTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIIUIO, TUIEMEHHYIO (epMY, COPTOMCIIBITATEIbHBIA YYAaCTOK, B TEIUIMYHOE XO35ICTBO,
B J1a00paTOPHIO arpOyYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIUA U CHHTETUYECKAsA OHOJIOTrH A

OOBeKThl, HCHNOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHblE M TKAHEBbIE KYIbTYpHI,
MHUKPOOPTaHU3MBI, MX XapaKTepPUCTHKA. TpaguiroHHas OMOTEXHOJOTHS: XJeOOomeueHue, MoydyeHue
KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHO/IEIIHUE. Muxkpobuosiornyeckui CHHTE3. OOBeKTHI

MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

Cozanue TEXHOJIOTMM M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS UM KOHCTPYHMPOBAHUS
T€HOMOB C LEJIBI0 IOJYYEHHs] OPraHU3MOB M MX KOMIIOHEHTOB, COACPXKAIIMX HE BCTPEYAOLIUECS B
npupojie OGMOCUHTETUUECKUE ITYTH.

Kinerounas wunHxeHepus. MeTonbl KynbTypbl KIETOK M TKaHEHM pacTEHUH M IKUBOTHBIX.
Kpunob6anku. Comatnueckast ruOpuau3anus 1 coMaTHuecKuil smOopuorenes. Mcnonp30BaHue rarion 10B
B CEJICKUUHU pacTeHuil. [lonyyenue MOHOKIOHANbHbIX anmumen. Hcnonv3oeanue MOHOKIOHANbHbIX U
NONUKIOHANbHBIX aHmumen 8 meouyure. VICKycCTBEHHOE OILUIOI0TBOpEeHUE. PEKOHCTpYKIMS SAHIEKIETOK
U KJIOHUPOBAaHUE KHUBOTHBIX. MeETOJ TpaHCIUIAHTALUU SJep KIETOK. /exHonro2uu 0300po6ieHusl,
KYIbMUBUPOBAHUS U MUKPOKIOHATLHO20 PA3ZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYD.

XpOMOCOMHass M T'€HHasg HHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBaHUE
pexomOuHanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JIoCTHXKEHUS W TEPCHEKTHUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHUU. DKOJIOTUUYECKHE U ATUUYECKHUE TPOOJIEMbl T€HHOW HHKEHEPUH.

Menununckue OuotexHoioruu. IloctreHoMHas nudpoBas wmemunusa. [IP-guarHocTuka.
MeTabon0MHBIN aHaJIN3, TEHOLEHTPUYECKUI aHAIM3 MPOTeoMa YeJIOBeKa JJIsi OLEHKHU COCTOSHUS €ro
310poBbs. Mcmonb30BaHue CTBOJOBBIX KJIETOK. TaprerHas Tepamusi paka. 3D-OumouHxeHepus A
pa3paboTku (yHIaMEHTANbHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3JaHUSl KOMIUIEKCHBIX TKaHEH
COYETAaHHEM TEXHOJOIMH TpEXMEPHOro OHONpUHTHHra M ckaddonguHra s pemeHus 3aaad
MEePCOHAIM3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEJbl0 OOecreyeHuss KOMOMHMPOBAHHOW 3aIlUThl OT
Bo30Oynuteneit OPBU, ycraHoBieHHE MOJEKYJISIpHBIX MeXaHU3MOB (yHkunonupoBanuss PHK-
COJIep KAalMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00J1eBaHMsI YeNIOBeKa U KUBOTHBIX.

JdemMoHcTpauuun

Tabnuuel u cxemsl: «Vcnoab30BaHUE MHKPOOPTraHU3MOB B IPOMBIIIJIEHHOM IPOU3BOCTBEY,
«Knerounas naxeHepus», «I eHHasT HHKEHEPUS».

JlaGopaTopHuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IMpakTuyeckasi padora «IlomydeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «bHOTEXHOIOTUS — BaXKHEHIas POU3BOJAUTENBHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3aposkaenue u pa3BuTHE 3BOJIONHOHHBIX NPeACTABJICHUNA B 0M0JI0THHI

OpomonnonHas Teopusa Y. Jlapuna. IIpenrnoceuiku BO3HMKHOBEHUs JNapBHHHM3MA. KH3Hb H
Hay4dHas aedareiabHocTh Y. /lapBuHa.

JIBIOKyIMEe CHUJIbl 3BOJIOLMU BUIOB 1o Y. JlapBUHY (BBICOKAass MHTEHCHBHOCTb Pa3MHOKEHHSI
OpPraHU3MOB, HACJIEICTBEHHAss HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIH O0TOOD).



Odopmnenne cunretndeckoi Teopuu sBomtonuu (CTD). HelitpanbHas Teopusi IBOIIOLHUU.
CoBpeMeHHasi JBOJIONMOHHAA OWOJOTHS. 3HAUYCHHE OHBOJIOIMOHHOW Teopur B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemoHcTpauuu

Hoptpetsr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Kroswe, Y. [apsuHn, C.
C. Yersepukos, . U. HImaneraysen, k. Xonneiin, J. K. benses.

Tabauie! u cxembl: «Cucrema xuBoi npupoisl (o K. JInnuero)», «JlecTHULA )KUBBIX CYLLECTB
(mo JIamapky)», «Mexanu3m HOopMUPOBAHHS MMPUCITOCOOICHUHN Y paCTEHHI 1 )KMBOTHBIX (110 Jlamapky)»,
«Kapta-cxema mapmpyra nyremectus Y. Jlapsunayn, «Haxonku Y. lapBunay, «Dopmbl 00prOBI 3a
cymectBoBanuey, «llopoasl romybeit», «MHoroobpasue KyabTypHbIX (opM KamycTel», «llopoas
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3zoBaHusi HOBBIX BUI0B (10 Y. JlapBuny)», «CxeMa COOTHOIICHUS
JBIDKYIIMX CHJT 3BOJIIOIUN», «OCHOBHBIE MOJOKEHUSI CUHTETUYECKON TEOPUU IBOJIIOIIUN Y.

Tema 2. MukposBosonus U eé pe3yjbTaThl

[Momynsimust kak 2nIeMeHTapHas eAuHuna dBoionud. CoBpeMEHHbIE METOIbl  OLEHKU
TeHETHYECKOTO pa3HooOpasusi W CTPYKTYpbl momyisnwid. 3menenune reHodoHma TOMyISIUH Kak
3JIEeMEHTapHOE IBOJIOLIMOHHOE SIBJICHHE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble  (BAKTOPBl  (ABIDKYIIME CHJIBI)  JBOJIONMH. MYTAalMOHHBIM  TpoIecc.
KomOunatuBHas muaMeH4YnBOCTh. [Ipeii reHoB — ciyyaiiHble HEHAIpaBJICHHbIE W3MEHEHUS YacTOT
awtened B monynasmusax. Oddexr ocHoBarens. dpgexm Oymuviiounozo eopaviuika. CrudiceHue
2EHeMU4ecKo20 pasHoobpasus: npudunsl u creocmeus. Ilposenenue sghgpexma opetigha eenos 6 bonvuiux
u maneix nonynayuax. Murpauuu. M3omsmus nomynsmuii: reorpaduyeckas (MpoCTpaHCTBEHHAs),
Ouosnoruueckas (penpoayKTUBHAS).

EcrectBeHHbIll 0TOOp — HampaBisomuil GakTop 3Bojouund. PopMbl €CTECTBEHHOro oTdopa:
JIBUKYIINHI, CTaOUITU3UPYIOMNH, paspeiBaromuii (au3pyntuBHbii). [TonoBoit ot6op. BosHukHOBEHUE U
SBOJIIOLMS COLUAIBHOTO TIOBE/IEHUS )KMBOTHBIX.

[IpucnocoOaeHHOCTh  OPraHU3MOB  KaK  pe3yjabTaT  MHKPOAIBOJIONMHU. BO3HMKHOBEHHE
IpUCTIOCOONIeHU y opraHu3MoB. Apomopdo3sl U uamoanantaiuu. [Ipumepsl npucnocoOiaeHuit y
OpPraHU3MOB: MopdoJIOrHyYecKue, ¢buznonoruueckue, OMOXHUMHUYECKUE, IIOBE/ICHYECKUE.
OTHOCHUTEIBHOCTD PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u ctpykTypa. BumooOpa3oBanue kak pe3ynbTaT MUKPO3BOIOLNU. M30msamus
— Kiro4eBod ¢akTtop BuaooOpazoBaHusa. Ilytm u crmocoOGbl BHI000pa3oBaHUA: aIONATPUUYECKOE
(reorpaduueckoe),  CHUMIIATPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJHUILIONIU3AIIMS,
rudpuansanys). JJInTenbHOCTh IBOIIOLMOHHBIX ITPOIIECCOB.

MexaHu3mbl HOPMHUPOBaAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb aBoMOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METO/I0B COXpaHEHHs OMopazHoo0pasusl.
MUKpPO3IBOIIOMS U KOABOIIOIMS TAPA3UTOB U UX X035€B. MeXaHU3Mbl (OPMUPOBAHUS YCTOWUMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpanuu

IToptpeTtsl: C. C. YerBepukos, J. Maiip.

Tabmuuel u cxembl: «MyTalMOHHAs HM3MEHYMBOCTBY, «llomynsuoHHast CTpPyKTypa BHIa,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBMKyIIHe CHIIBI IBOJIOIUNY, «IDKOJOTHUYECKAS
U30JISAUS TOMYJISAUI ceBaHCKON (openu», «['eorpadudeckas HU30JALMS JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHMIIBI Jaypckoity, «llomynsnuoHHbIE BOJHBI YHCICHHOCTH XHIIHUKOB U JXepTB», «Cxema
JIeMCTBUSL  €CTeCTBEHHOro oTOopay, «®Popmbl OOprObI 3a cyliecTBOBaHHME», «MHIyCTpHaIbHBIN
MEJIaHU3M, «Kusbie HCKOIIaeMbIe», «IToxpoBuTENHCTBEHHAS OKpacka KUBOTHBIX,
«[Ipenynpexaaromas okpacka XHBOTHBIX», «Dusznonorndyeckue anantauum», «lIpucrnocoOreHHOCTH
OpraHM3MOB U €€ OTHOCHUTENBbHOCTh», «Kpurepunm Buma», «Buupl-aBoiiHukn», «CTpyKTypa BHAA B
npupoze», «Crnocobsl BuIo0Opa3oBaHus», «l'eorpaduueckoe BHIOO0Opa3zoBaHHE TPEX BUIOB
JaHABIIEH», «IKOJOTUYECKOe BHI000pa3oBaHWE BUIOB CHHHUID, «llomumionnbl pacTeHUiny,
«KamyctHo-peneunblii ruOpu.




OO6opynoBanue: repbapuy pacTeHUi, KOJUICKIIMM HACEKOMBIX, Uy4yella MNTUI U 3Bepedl ¢
pUMepaMH Pa3InYHbIX MPUCIOCOOIEHUH, Uyuena MTULl U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHUil
OMU3KHUX BUJIOB, 00PAa30BaBIIMXCS PA3IMUYHBIMHU CIIOCOOAMHU.

JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlabopaTopHasi pa6ora «[IpucrnocobneHus OpraHUu3MOB u ux OTHOCHUTEJIbHAS
1EJIeCO00Pa3HOCThY.

JlaGopaTopuas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIoIHS U €€ pe3yJibTaThl

Metoabl M3ydeHHUs] MaKpOAIBOJIONMH. [laJeoHTONOrHMYecKHe METOAbl H3YYEHHs HBOJIOIUH.
[Tepexonubie Gopmbl U PUIIOreHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue MeToasl nzyueHus 3omonuu. CpaBHenue ¢uiopsl U (payHbl MATEPUKOB U
ocTpoBoB. buoreorpaduyeckue odnactu 3emian. Buabl-spHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKUE M CPABHUTEIBHO-MOP(OIOTHYECKAE METOAbl HM3YyYCHHUS  HBOJIOLUH.
['eHeTnyeckue MeXaHU3MBbI OHBOJIOIMHM OHTOT€HE3a U TMOSBICHUS SBOJIIOIHMOHHBIX HOBIIECTB.
l'omonornunbple W aHANOTHYHBIE OpraHbl. PynuMeHTapHBIE OpraHbl W aTaBU3MBL. MOJIEKYISPHO-
TreHeTUYEeCKre, ONOXMMUYECKHE U MATEMAaTUYECKUE METO/IbI U3yUCHHS SBOIOIMH. [ OMOIOTHYHBIE T€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOCHHS (PUITOTCHETHUECKUX JICPEBBEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TpaBujia) sBodtouuu. [Ipunyun cmenvt @ynxyuti. HeobpatumocTtsb
9BOJIIONMH. AZlanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOLIUU.

JdemMoHcTpauuu

[optpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabmuubl ¥ cxembl: «OWIOTEHETHYECKUNA DSl JIOMIAn», «APXEONTEPUKC», «3BEpo3yoObIe
amepb», «Crerouedansy, «Punnoputs», «CeMeHHbIE MANOPOTHUKMY, «buoreorpaduyeckue 30HBI
3emmmy», «Jlpeiid koHTHHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTHYHBIE U AHAJIOTMYHBIE OpPraHb», «PyIHMMEHTH», «ATaBU3MBIY,
«XpOMOCOMHBIE HAOOpHI YeloBeKa W IMMMITaH3e», «[JlaBHBIE HAINpaBIICHHUS HBOIIOIUIY, «OO0mme
3aKOHOMEPHOCTH IBOJIIOLIUH.

OO6opyoBaHue: KOUICKIIUH, TepOapuu, MYJSKH HCKOIAEMBIX OCTaTKOB OPTaHW3MOB, MYJISKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTAaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BuTHE JKM3HH HA 3emiie

HayuHble runore3bl NpoucxXokaeHHs )KU3HN Ha 3emuie. AOuoreHes U naHcnepMmus. JloHayuHbie
NPECTaBICHUS O 3aPOXKIECHUM KU3HU (KpeallnoHU3M). [ UrmoTes3a nocTossHHOTO caM03apOsKICHUS XKU3HU
u e€ omnposepxkeHue omnbiTamMu @. Penu, JI. Cnamnanuanu, JI. [Tacrepa. IlpoucxokaeHue KU3HU U
acTpoOHOIOT U

OcHoBHbIE 3Tallbl HEOpraHWYeckoW HsBojouuu. llmanerapHas (Treosoruueckas) 3BOJIOLUS.
XuMHUecKasi HBOJIONUSA. AOHOTCHHBI CHHTE3 OpPraHMYECKHX BELIECTB M3 HeopraHudeckux. OTmbIT
C.Mumnepa u I'. FOpu. OOpa3zoBanme mnonuMepoB u3 MoHOMepoB. KoarepBatHas rumoreza A.
. Onapuna, runore3a mepBuuHoro OynpoHa J[x. XonpaeliHa, reHeTnueckas rumote3a I. Mémnepa.
PuGo3zumsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue meMOpaH 1 BOSHUKHOBEHHE
IPOTOKJIETKH.

Hcropus 3emnu u MeTo1bl €€ n3yueHus. Mckoraemble OpraHm4eckue OCTaTKu. ['e0XpoHOIOTHs U
e mMetoapl. OTHOCHUTENbHAS U aOCOIOTHASI TEOXPOHOJIOTHS. ['eOXpOHOIOrHYecKas IKaja: 30HbI, PbI,
NEPUObI, STTOXH.

HavanpHble sTanbel oprannyeckoil s3Bositouuu. llosBieHune u 3BOMIOLMS TNEPBBIX KIETOK.
Oontonust Metabonu3ma. Bo3HukHoBeHue nepBbix skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKU
KaK aHaJIOT TIepBbIX Ha 3emie coobuiecTB. CTpomMaTonuTsl. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxaeHne dykapuoT (cuMOMOTeHe3). OBOJIONHUOHHOE IMPOUCXOXKICHUE BHUPYCOB.
[IponcxoxkaeHre MHOTOKJIETOUHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX IPYII MHOT'OKJIETOYHBIX
OpPraHU3MOB.



OcHOBHBIE dTambl BONIONUHN BHICIIUX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHmid. Bwixon
pactenuii Ha cymy. [losiBieHHMe CIOPOBBIX PACTEHUN M 3aBOE€BaHUE MMU CylId. CeMEHHbIE paCTCHUS.
[IpoucxoxkaeHue BETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl SBOIIOIUHU KUBOTHOTO MUpa. OcHOBHBIE apoMOp(}O3bI )KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUMOB. [IepBbie XOp10BbIC KUBOTHEIE. KU3HB
B BOJIC. OBOJIONMs IMO3BOHOYHBIX. [Ipomcxoxaenne ampubuii w pentuauii. IIpouwcxoxaeHue
MJICKOTHTAOMUX W T, [lpuHnun kimoueBoro apomopdosza. OcBoeHUE OECIIO3BOHOYHBIMH U
MI0O3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazButne xu3HuM Ha 3emiie MO 3paM W IEepUOJaM: apxel, MPOTEPO30i, Majleo30i, ME3030i,
KaifHo30HM. OOIIas xapakTepuCTHKa KJIMMaTa M TeoJIoTWYecKux mporeccoB. [losiBienue u pacuser
XapaKTEepPHBIX OPTaHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBHS U BIMSHUE Ha ra30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BEIMUPAHHS — SKOJIOTUUECKUE KPUZUCHI MPOIUIoro. [IpuduHbl U cleICTBUS MACCOBBIX
BeiIMUpaHui. COBpPEMEHHBIM HSKOJOTUYECKHH KpU3UC, ero ocobeHHocTu. [IpoGiema coxpaHeHus
O6unopazHooOpasus Ha 3emIie.

CoBpemeHHass cHCTeMa OpraHuyeckoro Mupa. lIpuHIMNBI KiaccupUKALUKU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpamun

Hoptpetsr: ®. Pequ, JI. Cnamnanmanu, JI. [Tacrep, W. UW. MeunuxoB, A. UW. Onapun,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubl u cxemsbl: «Cxema omnbita @. Penuy, «Cxema ombita JI. [lactepa mo wusydenuto
caM03apoKJIeHUs )KU3HW», «Cxema onbita C. Mumnepa, I'. FOpu», «9Tanbsl HeOpraHu4ecKoi 3BOTIOLUNY,
«I"eoxpononiornueckas mkana», «HauanpHble 3Tanbl OpraHuyecKor IBOMIOIUNY, «Cxema o0pa3oBaHUs
9yKapuoT myTéM cumOuoreHesa», «Cucrema *)uBOi mpupoab», «CTpoeHue BUpyca», «ApoMopQo3s
pactenwmity, «PuHHODHUTEY, «OTHOKIETOUYHBIC BOIOPOCINY», «MHOTOKIECTOYHBIC BOJIOPOCIINY, «MXWU»,
«ITannopoTHukn», «l onoceMeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHA
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «Kumednononoctusie», «llnockue
yepBu», «UneHuctonorue», «PbuiOb»,  «3eMHOBOmHBIEY», «IIpecmbikarommecs»,  «lITuib,
«Mutekonuraroniue», «Pa3Burre KU3HHU B apXEHUCKON 3pe», «Pa3BUTHE )KU3HU B IPOTEPO30MCKOMN Ipen,
«Pa3BuTHE )KU3HU B NAJICO30UCKOM Ipe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuUTHE )KU3HU B
KaliHO301cKOM 3pe», «CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapu PacTeHUl Pa3IMYHBIX OTIENOB, KOJJIEKIIUHM HACEKOMBIX, BIIAXKHbBIE
npenaparbl JKUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIMU WIJIOKOXKHX, CKEJIEThl TMO3BOHOYHBIX
JKUBOTHBIX, 4Uydejla NTUL U 3BEped, KOJUIEKUMHW OKAMEHEJIOCTEH, IMOJIE3HBIX HMCKOMAEMBbIX, MYISIKH
OpPTraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas nadoparopuasi padora «MogenupoBanue onsiToB Musuiepa—tOpu no nzyuenuto
a0MOTEHHOT'0 CHHTE3a OPTaHNYECKUX COSTMHEHUN B TIEPBUYHOM aTMochepey.

JlaGopaTopnasi pa6ora «l/3ydeHne u onucaHne UCKOMAEMbIX OCTATKOB IPEBHUX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IpakTnyeckas padora «/3ydeHne ocoOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3a1aun aHTpONoa0ruu. MeTo1bl aHTPOIIOJIOTUH.

CraHOBIIEHHE TPEJICTaBICHUM O MPOMCXOKICHUM UEJIOBEKA. PeInrnosHele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxozcTBO uenoBeKka ¢ KUBOTHBIMU. CHCTEMAaTHUECKOE MOJIOXKEHUE ueroBeka. CBHIETENBCTBA
CXOJICTBA Y€JIOBEKa C )KMBOTHBIMH: CPAaBHUTEIbHO-MOp(doIornueckue, sMOpruonoruieckue, Gru3noiaoro-
OuoxuMuueckue, nopejneHueckue. OTIUUMS UYeNOBEKa OT KMBOTHBIX. lIpsMOX0OXKJEeHHME W KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOIOBHOIO MO3ra U BTOPOI CUTHAIILHOW CUCTEMBI.

JBmwxyne cuibl ((akTopsl) aHTPOINOreHe3a: OHWonornyeckue, coruaibHble. COOTHOLICHHE
OMOJIOTHYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMU aHTpomoOreHe3a. PaHHue yenmoBekooOpasHble 00€3bSHBI (MPOKOHCYIBI) U
paHHME IOHTH/]IbI — OOIIME MTPEIKH YETIOBEKOOOPA3HBIX 00€3bsH U JII0JeH. ABCTPAIIONUTEKH — IBYHOTHE
IPEAKU JIIoAeH. YenoBeK yMelbli, IepBbIe U3TOTOBJICHUSA OpYIUN TpyAa. YeloBeKk NpsAMOXOIALIUN U



NepBbI  BBIXOA JIOAeH 3a mpenensl Adpuku. YenoBek reWaensOeprckuii — oOmMHA  MpesoK
HEAHJIEPTAJIbCKOTO YEJIOBEKa M 4YEJIOBEKa pazyMHOro. YeloBeK HEaHIEPTAIbCKUM Kak B JIIOAEH
XOJIOAHOrO KiuMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JCHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoOMHKa.

DOBOJIIOLIMS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MOMYJSIMIX —YelOBEKa.
Myranuonsslit mporecc u noaumopdusm. [lonynaiuronnsie BoIHBL, Apeid reHoB, Murpauus u «3ddext
OCHOBATEJIS» B NOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacskl. [lonstue o pace. bonbiue pacel: eBporeonanas (eBpa3uiickas), aBCcTpajo-
HerpouiHas (PKBaTopuajgbHasi), MOHTOJOUHAs (a3uaTcKO-aMepuKaHcKas). Bpems u mytu pacceneHus
yeyoBeka 1o IutaHere. EAuHCTBO uenoBeueckux pac. HayuHas HeCOCTOSATENbHOCTh pacu3Ma.
[Tpucnoco0aeHHOCTh YeloBeKa K pa3HbIM YCIOBUSM OKpYy»Karouieil cpensl. BiusHue reorpaduueckoit
cpensl U Aperida TeHoB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeI0BEKa.

MesxucuuIIMHapHble METObI B (pu3ndeckoi (OMOIOrHYecKoil) aHTPOTIOIOT K. DBOIIOIMOHHAS
AQHTPOIOJIOTUSL M MAJEOAaHTPOIOJIOTHS YEJOBEUECKUX MONyJsiUuid. buoconuaibHble HCCIe10BaHUSA
pUPO/IbI uenoBeka. VccinenoBanue KOIBOMIOIUN OMOJIOTMYECKOTO U COIMAIBHOTO B YETIOBEKE.

JdemMoHcTpanuu

Hoptpetsr: Y. HapBun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabauis u CXEMBEI: «MeToabl AHTPOTIOJIOTUI, «l"onoBHOI MO3I  4YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT YyelnoBeKa 1 CKeleT uMnan3e», «PyauMeHTbl 1 aTaBU3MBbI,
«/IBrKy1ue cuibl aHTPOIIOTeHEe3a», « IBOJIIOIIMOHHOE JPEBO YEIOBEKa», «ABCTpAJIONUTEK», «HenoBek
ymenbliny, «HenoBek npsaMoxoaaimuiny, «JlenucoBckuil uenoBek» «Heanaepranbibh», «KpoMaHbOHLIBIY,
«IIpenxu uenoBekay, «Tambl IBOJIOLNN YeTIOBEKay, «Pachl uemoBekay.

O6opyaoBaHue: MYJISDKA  OKAMEHEJIOCTEH, MPeIMEeTOB MaTepUaIbHON KYIbTYphl MPEIKOB
yesnoBeka, pernpoaykuuu ((ororpadun) kaptuH ¢ MUQPOJIOTHYECKUMU U OMOJEHCKUMH CIOKETaMHU
MIPOUCXOXKICHUS YelloBeKka, (poTorpaduy HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET UelOBeKa,
MoJieJIb Yeperna 4ejaoBeKa U depena MIMMIIaH3€, MOJENb KUCTHU YeJIOBEeKAa M KUCTH IIHMMIIaH3€, MOJIEIH
TOpCa MPEJKOB YEIOBEKA.

JlabopaTopuasi padora «/3ydueHne ocoOeHHOCTEN CTPOEHMSI CKEJeTa YesOBEKa, CBSI3aHHBIX C
IPSIMOXOKICHUEM.

IIpakTuyeckasi padora «lI3yueHne HKOJIOTMYECKUX aJanTaluil 4eJIOBEKay.

Tema 6. Jxosoruss — Hayka 0 B3aHMMOOTHOIICHHSIX OPraHM3MOB M HAaJOPraHU3MEHHBIX
CHCTEM C OKpY Kawuei cpenoi

3apoxaeHue u pa3BuTHe 3Konoruu B Tpynax A. I'ymOonpara, K. @. Pynase, H. A. CeBepuona,
. I'ekkenst, A. Tencnu, B. H. CykauéBa. Paznenst u 3agaun skosoruu. CBs3b DKOJOTHU C APYTHUMH
HayKaMH.

Metoapl skonoruu. IlonmeBbie HaOmOAEHUS. DKCIEPUMEHTHl B JKOJOTHUU: TNPUPOAHBIE U
nabopaTtopHble. MojaenupoBaHUe B S3KOJIOTMH. MOHMTOPHHI OKpYXarolled Cpenbl: JOKaJbHbIH,
pPErHOHANIBHBIN U TJI00ATLHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHWH I YeIoBeKa. DKOJOTMYECKOE MHPOBO33PEHHE KAaK OCHOBA
CBsI3e yenmoBeuecTBa C MpUpoaoil. DOpMHUpPOBAHME HKOJIOTHYECKON KYJIBTYpbl M 3KOJIOTHYECKOMN
IPaMOTHOCTH HACEJIEHHUS.

JdemMoHcTpauuun

Hoptpetsl: A. I'ymbonpar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznensr skomorum», «Mertoasl dKojorum», «CxemMa MOHWUTOPHUHTA
OKPYXKaIOIlEH Cpeb».

JlaGopaTopHas padora «/3ydeHne METO0OB YKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUSA

DOkonorndyeckue (PakTopbl M 3aKOHOMEPHOCTH WX AeWcTBUsA. Kimaccupukaimst 3KOJOTHYECKUX
dakTopoB: abuoTuyeckue, OWOTHUYECKHE, aHTpororeHHnle. OOmUe 3aKOHOMEPHOCTH JCHCTBUSA
skonoruueckux ¢akropo. IlpaBuno wmuuHumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTS.
DOBPUOMOHTHBIE M CTCHOOMOHTHBIC OPTaHU3MBI.



Abunornueckue ¢aktopsl. CBeT Kak dKojJoruueckuil ¢akrtop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKHUE IPYIIBl PACTEHUI M JKUBOTHBIX IO OTHOIIEHUIO K
ceery. CurnanbHast poiib cBeta. PoTonepuoan3M.

Temmneparypa kak oskosorndeckuid Qaxrop. JlelicTBue TteMmepaTypsl Ha OpPIraHU3MBI.
[ToiiknnorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxnocTh kak skonorndeckuit pakrop. IIpucnocodnaenus pacTeHui K NOAJIEPKaHUIO BOJTHOTO
6ananca. Knaccudukanus pacTeHUi M0 OTHOIICHUIO K Boze. [IpucrocobieHus )KUBOTHBIX K N3MEHEHHIO
BOJIHOTO PEXKHUMA.

Cpenpl oOMTaHMS OpraHU3MOB: BOJHAs, HA3eMHO-BO3AYILIHAs, IOYBEHHAs, IJyOMHHas
NOJINOYBCHHAs!, BHYTpUOpraHuzMeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH Cpel  OOMTaHUs
opranu3MoB. [Ipucrnoco0iaeHns opraHu3MoB K JKU3HU B pa3HbIX cpeiax.

buonornveckue putmbl. BHemHme u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJUYHBIC PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K C€30HHBIM HU3MEHEHMSIM YCIOBUH JKHU3HH.

XKuznennsie popmbl oprann3moB. [TonsTue o xu3HeHHOH opme. JKu3HeHHBIE POPMBI PACTECHHIA:
JIepeBbsi, KyCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (OPMBI
KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3p0OHNOHTEL. OCOOCHHOCTH CTPOEHUS B 00pa3a KU3HH.

buotnueckue ¢axtopsl. Buapl OMOTHYECKHX B3aUMOJCHCTBUIN: KOHKYpPEHIMs, XUIIHUYECTBO,
cuMmbuo3 u ero ¢opmsel. [lapasutusMm, Koomepamusi, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3auMozciicTBus (Tommueckue, Qopuyeckue, Hadpudeckue).
3HaueHue OMOTUYECKUX B3aUMOAECHCTBUIM JIs CYIIECTBOBAHUS OPraHU3MOB B cpejie ooutanus. [Ipunuun
KOHKYPEHTHOT'O UCKJIFOUEHHUS.

JdemMoHcTpanuu

Tabnuiel v cxembl: «IKoJ0orHuecKue GakTopb», «CBETOBON CHEKTP», «DKOJOTUUECKUE TPYIIIIbI
KUBOTHBIX 10 OTHOILUEHUIO K CBETY», «TeloKpOBHbIE KUBOTHbBIEY, «XOJIOJHOKPOBHBIE dHUBOTHBIE,
«DPU3MOIOTUYECKUE AJaNTAlMU JKUBOTHBIX», «Cpeasl oOuTaHusi opraHuzMoBy», «buosornueckue
puTMBDY, <«OKu3HeHHble QopMBI pacTeHMil», <«OKu3HeHHble (OpPMBI JKUBOTHBIX», «IDKOCHUCTEMA
HIMPOKOJINCTBEHHOIO JIeca», «IJKOCHCTEMA XBOMHOro Jjecay, «llemu nurtanus», «XHUIIHUYECTBOY,
«ITapazutuzmy, «Konkypenius», «Cumonosy, «KommeHncamuzm».

Ob6opynoBanue: repbapuy pacTeHUN M >KUBOTHBIX, MPHUCIIOCOOJEHHBIX K BIUSHHUIO Pa3IMYHbBIX
9KOJIOTMYECKUX (PAKTOpPOB, TepOApUu CBETOIIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH,
CBETONIIOOMBBIE, TEHETIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJJIEKIMU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOpPO30yCTOMUYMBBIX pacTeHMM, yydela NTUI M 3Bepei, repdapuu
pacTeHuii, OTHOCAIIUXCA K TUTpoduTaM, KcepopuTaMm, Me30puTaM, KOMHATHBIE PACTECHHS TaHHBIX TPYIII,
KOJUIEKIIMY JKUBOTHBIX, OOMTAIONINX B Pa3HBIX cpellax, repOoapuu U KOJUIEKIIUH PACTEHUHN U KUBOTHBIX,
o0najaroIuX YepTaMu MPHUCIIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCJIOBHUHU >KM3HH, TepOapuu H
KOJIJICKIIMH PACTEHUH ¥ )KWBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJUIEKIIUY KUBOTHBIX, YIaCTBYIOIIUX
B Pa3JIMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTopnasi pa6ora «BrisiBieHe MPUCTIOCOOIEHUI OPraHu3MOB K BIUSHUIO CBETa.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIMSHUIO TEMIIEPATYPBD».

JlabopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHUM U3 pa3HbIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMI

DKOJOTUYECKHE XapaKTePUCTUKHU monyisaiuu. [lomymsius kak Ouonoruueckas cuctema. Poib
HEOJTHOPOJTHOCTH Cpefbl, (U3NIECKUX OaphepoB W OCOOCHHOCTEHW OMOJIOTHH BHIOB B (hOPMHUPOBAHHUH
MPOCTPAHCTBEHHOW CTPYKTYphl mnonyisiiuii. OCHOBHBIE TOKa3aTeau MOMYJISUU: YUCIEHHOCTD,
MJIOTHOCTh, BO3pPACTHAs M TOJOBAas CTPYKTypa, POXKAAEMOCTh, MPHUPOCT, TEMII POCTa, CMEPTHOCTH,
MUTpALIHS.

Dxonoruyueckas CTpykrypa mnomymsiuu. OreHka 4YUCICHHOCTH mnonyisnud. J[uHamuka
NONYJSIUMA U €€ peryisinusa. bUOTMYECKMI NOoTeHUMal nonyanuud. MoaenupoBaHUE IUHAMUKHU
nonyiasaunu. Kpusble pocra uncineHHocTH nonyisuuu. Kpusele BeKUBaHUSA. Perynsuus 4ncieHHOCTH
MOMYJISIIHA: POJb (PAKTOPOB, 3aBUCAIINX M HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJIOTUYECKUE CTPATETHUU
BU0B (1- 1 K-cTparerun).



[TonsaTtue 06 s3xoMOrHUECcKOi HUIlIEe BUA. MecTooOuTanne. MHOromepHasi MOZIeNTb HKOJIOTHUECKOM
Humu Jx. M. XatunHcona. Pa3mepsl sxonorndeckoi Huid. [loTeHimansHas 1 peajiu30BaHHasi HUILLU.

Bun kak cucrema nomyssnuil. Apeansl BUAOB. Buabl M MX  JKU3HEHHBIE CTpATETHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TOBEJICHUS M MHUTpALMN KUBOTHBIX. brojornueckue MHBAa3HHM 4UYKEPOIHBIX
BU/JIOB.

JdemMoHcTpanuu

[optper: Ix. . XaT4uHCOH.

Tabnauiel U cxeMmbl: «IKOJIOTUYECKUE XapaKTepUCTUKH mnonyasuun», «lIpocTpancTBeHHas
CTPYKTYypa momyisiuuny», «Bo3pacTHbie mupamMuabl nonyiasiuun», «CKOpOCTh 3acelieHUsl MOBEPXHOCTU
3eMuI pa3JInuYHbIMU OpraHu3Mammuy, «Mogens sxonorndyeckoit Humm /Jx. M. XaTunaconay.

O6opynoBanwue: repOapuu pacTCHUN, KOJJICKIIUU )KUBOTHBIX.

JladopaTopnasi pa6ora «IIpucrnocoOsaeHust ceMsH pacCTEeHUN K pacCeICHUIO».

Tema 9. Jko0rus coo01mEeCTB. IKOJIOTHIYECKHE CHCTEMBbI.

CoobmectBa oprann3moB. broiienos u ero crpykrypa. CBsizu MeXy OpraHu3MaMu B OMOLIEHO3E.

Okocucrema Kak oTkpbitas cucrema (A. Jbx. Tencnu). @yHKuHOHAIBHBIE OJIOKH OPraHU3MOB B
IKOCHCTEME: TIPOTYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHH. Tpodudeckne nemnu u ceTH.
AbuoTtnueckue 6;10ku s3kocucteM. I104BbI 1 MBI B 3K0cucTeMax. KpyroBopoT BeIecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHbIE ITOKa3aTeNIn 3KOcUcTeMbl. bromacca u mpoayKius. DKoJI0ruyeckre NMpamMuibl YUcel,
O1OMacChl U SHEPIUH.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @Pnykmyayuu. HarpaBneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBUYHBIE U BTOPUYHBIE CYKIIECCUU U MX MPHYUHBI.
AHTpoOnoOreHHsle Bo3ieicTBUs Ha cykueccuu. KinmmakcHoe coobuiectBo. buopaznoobpasue u noiaHoTa
KpyroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. DKOCUCmeMbl 036D U peK. IDKocucmemvl Mopeli U OKeaHos.
DKocucmemvl myHOp, 1€cos, cmenei, nyCmbliHb.

AHTpONOTeHHBIE ~ JKOCUCTEMbI.  ArposkocucreMa.  ArporneHo3.  Pazmuuus  mexay
AQHTPOIIOTEHHBIMHU U TPUPOAHBIMH SKOCHCTEMAMH.

VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucrteM. [opozackas ¢iaopa u dayHa.
CunaHTponu3anus ropoickoil ¢ayHsl. bronornueckoe U X03sIICTBEHHOE 3HAUEHUE arpO’KOCHCTEM M
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B 3KocucTemax. Posb
KACKAOH020 2¢hchekma u 8ud08-30upurkamopos (Knouesvlx 6ud08) 6 YHKYUOHUPOBAHUU IKOCUCTIEM.
[lepenoc osHepruM U BEIIECTB MEXIY CMEXKHBIMH HKOCHUCTEMAaMU. Y CTOHYMBOCTH OPIaHHU3MOB,
HOMYJISLUHI 1 9KOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX U @aHTPOIIOTE€HHBIX BO3/AEHCTBHIA.

Mexanuszmbr 6030eticmeus 3a2pA3HeHUl PA3HbIX MUNO0E HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOI02ULECKO20 HOPMUPOBAHUL AHMPONO2EHHO20
8030eticmaus. MeToa0a0Tusl MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX AKOCHCTEM.

JdemoHcTpanuu

Hoptpert: A. JI. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OuoneHo3a», «IKOCHCTEMa IIHUPOKOJIUCTBEHHOTO JEcay,
«9KocrucTeMa XBOMHOTO Jieca», «OyHKIIMOHAIBHBIE TPYIIIBI OPTAaHU3MOB B SKOcHCTEME», «KpyroBopor
BEIIECTB B dKocucTeMme», «llemu nutanus (macTOWIIHAs, NETPUTHASA)», «IKOJOrMyeckas MupaMuia
yrcen», « JKoJIornueckas nupamuaa 6uoMaccs», « JKoJI0ruueckas mupamuaa sHeprumn», «ObpazoBanue
6onota», «llepBuunas cykueccus», «BoccTaHoBieHue jeca mocie Moxapa», «IKOCHCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB U HOTOK SHEPTHH B arporeHose», «[Ipumepsr ypboskocuctem.

Ob6opynoBanue: repdbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yydesa MTHIl U 3Bepeid, repdapuu
KYJBTYPHBIX U JIUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

Ipakrnuyeckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlaGopaTtopunass padora «/3yueHne pa3sHOOOpa3usi MEJIKUX IOYBEHHBIX WIEHHUCTOHOTMX B
Pa3HBIX KOCHCTEMAX.




IKCKypeust «IKCKypcus B TUIHMYHBIA OHoreomneHo3 (B ayOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJOJBHBIN WM MIOWMEHHBIN JIYT, 03€p0, 00JIOTO)».
IKCKYpeHusi «IKCKYpCHs B arpOdIKOCHCTEMY (Ha TI0JI€ WM B TETUTUYHOE XO3SKCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmennanerapuas 000jg04yka 3eMiH, TJ€ CYIIECTBYET WM CYIIECTBOBAja KU3Hb.
PazButne mpencrasienuii o 6mochepe B Tpynax J. 3iocca. Yuenne B. WM. Bepnaackoro o 6mocdepe.
O6nactu 6uocteps! u e€¢ coctan. JKuBoe BeniecTBo 6rocdepsl U ero GyHKIIH.

3aKkOoHOMEPHOCTH cymiecTBoBaHus Ouochepbl. OcobeHHOCTH Ouocdepsl Kak TI00aTbHOU
sKocucTeMbl. J[nHamuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB U OMOT€OXUMUYECKHE
UKIIBI (Yriiepoaa, a3ota). PUTMUYHOCTH siBJICHUH B Onocdepe.

3onanpHOCTH OMochepsnl. [lorsTre o 6mome. OCHOBHBIE OMOMBI CYIIIU: TYHJpa, XBOWHBIC Jeca,
CMEIlIaHHbIe ¥ IIMPOKOJIMCTBEHHBIE JIeca, CTEMH, CABAHHbI, TyCTHIHU, TPOMHMYECKUE JIeCa, BHICOKOTOPbSI.
Knumar, pacTuTenbHbIA U 5KUBOTHBIM MUP OMOMOB CYIIIH.

Crtpykrypa ¥ (GYHKIUS KUBBIX CHCTEM, OIIEHKa UX PECYpCHOro MOTeHIMala U OuochepHbIX
(GyHKIMIHA.

JdeMoHcTpamun

[optpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabauier u cxembl: «I'eocheprr 3emmu», «KpyroBopor aszora B mpupoae», «Kpyroopor
yriepoga B mpupoae», «KpyroBopor kuciopoma B mpupoae», «KpyroBopoTr BOABI B IpPUPOAE»,
«OcHOBHBIE OMOMBI cymny, «Knnmatuueckue nosca 3emnny», «Tynnpay, «Taiiray, «CMeriaHHbIi jecy,
«IupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «IlycToiHsay, « Tpornuyueckuii iecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KHUBOTHBIX.

Tema 11. YestoBek M OKpYKawIIaf cpeaa

DKOJIOTHYECKUE KPU3UCHI U WX NMpUYuHBL. Bo3jaeilicTBue uenoBeka Ha Ouochepy. 3arpssHeHue
BO3QyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3sHeHHE BOAHOW cpefpl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune knumara.

AHTpPONIOT€HHOE BO3/CICTBUE HA PACTUTEIbHBIN M KMBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Npupoabl. KpacHble kHuru. Ocobo oxpaHsiemble
npupozansie Tepputopun (OOIIT). borannueckue capl 1 300J10THUYECKUE TAPKH.

OcCHOBHbIE TPHUHILHUIIBI YCTOWYMBOTO Ppa3BUTHS YEJIOBEUECTBA W MpPHUPOAbL. ParuoHanbHOE
NPUPOIONOIB30BAHNE M COXPAaHEHUE OMOJIOrHYeckoro pazHoodpasus 3emin. OOuIMe 3aKOHOMEPHOCTH
[JI00AJBHBIX JKOJOTMYECKUX KpHU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HMCa M €ro BEpOSITHbIE
MIOCIIEACTBHSI.

Pa3BuTHe METOAOB MOHUTOPMHIA Pa3BUTHUS OINACHBIX TEXHOT€HHBIX MpoueccoB. Cucmemmnvle
uccnedosanus nepexooda K pecypcocoepezaroweli U KOHKypeHmocnocooHot snepeemuxe. buonocuueckoe
pasHoobpasue u buopecypcwl. Hayuonanonvle ungopmayuonnsle cucmemsl, obecnevusaioujue 00OCmMyn K
uHgopmayuu no coOCMOAHUIO OMOENbHBIX 810086 U IKocucmem. OCHOBbL IKOpeadbUIUMayuu IKOCUCmeMm u
cnoco608 6opbbOBL ¢ buonospedcoeHusMU. Pexoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuibl 1 cxembl: «3arps3HeHne atMocdepsl», «3arpsisHeHue Tuapochepsl», «3arpsa3HeHue
nouBbl», «[lapHuKOBBIT dhdekT», «Ocobo oxpaHseMble NPUPOIHBIE TEppUTOPUNY, «Moaenu
YIPaBIIEMOT0 MUPa.

Ob6opynoBanue: pororpaguu OXpaHAEMBIX pacTeHUd H >KUBOTHBIX KpacHoit knuru Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTpaMM
cpeaHero o0Iero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEMETHBIC U TIPEIMETHBIE.

B crpykType JHMYHOCTHBIX pPE3yJbTaTOB OCBOEHUS MPOrpaMMbl MO OHOJOTHUU BbIACICHBI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHUE O0YYalOUIMMHUCS POCCUHCKON I'pa)IaHCKOW HIEHTUYHOCTH —
TFOTOBHOCTH K CaMOpPA3BUTHUIO, CAMOCTOSITENIBHOCTH U CaMOOIPEACIICHUIO, Haluuue MOomueayuu K
o0yudeHHI0 OWOJIOTUH, YeleHanpasienHoe pa3zeumue BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX 1IEHHOCTEM M MCTOPUYECKUX TPAAULMKA Pa3BUTHS OMOJOTMYECKOIO 3HAHUS, 20MOGHOCMYb U
CcnocobHocmb 00YYaIOIUXCSl PYKOBOJACTBOBATHCA B CBOEH JIEATENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MIPUCYLTUMU CUCTEME OMOJIOTUYECKOTO o0Opa3oBaHusl, Haluyue
NPABOCO3HAHUS FKOIIOTUYECKOUN KYIbTYPBI, CHOCOOHOCMU CMABUMb €N U CTPOUTH KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS POTrPaMMBbI 110 OMOJIOTUH IOCTUTAIOTCS B €JMHCTBE yueOHOU
U BOCIUTATEIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAAUIMOHHBIMH  POCCHUICKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHU, TPHUHATHIMU B
oOmiecTBe TNpaBUJIaMd W HOPMAaMU TOBEAEHUS W CIOCOOCTBYIOT TpOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTUS, PA3BUTHUS BHYTPEHHEN MO3ULIUN JINYHOCTH, NATPUOTU3MA U YBAKECHUS
K 3aKOHY U TIPABOIOPSAJIKY, YEIOBEKY TPYy/Ia U CTaplieMy IMOKOJICHUIO, B3aUMHOTO YBa)KEHUSI, OEpPEKHOTO
OTHOLIEHUSI K KYyJbTYpHOMY HAcCJIE€IUI0O W TpPaJUMLUsAM MHOTOHAIlMOHAJIBHOIO Hapoaa Poccuiickoit
®denepanunn, NIPUPOJIE U OKPYKAIOLIEH Cpejie.

JIM4HOCTHBIE pe3yNbTaThl OCBOECHMsI yueOHOro mnpenMera «buonorus» AOKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONM BHYTpEHHEH
NO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXIEHUH,
COOTBETCTBYIOLMX TPAJAULUOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIeCTBa, PACUIMPEHHE >KU3HEHHOTO
ONbITa U OMNbITa JAEATEILHOCTH B MPOIIECCE pealin3allid OCHOBHBIX HANpaBICHUH BOCIHUTATEIbHON
JEATEIIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIUH O00YYAIOLIErocss Kak aKTMBHOTO U OTBETCTBEHHOI'O
YIeHa POCCUIICKOro 00I1ecTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOMOPSIKa;

TOTOBHOCTh K COBMECTHOH TBOpPYECKOW IEATEJBHOCTH NPU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENENATh COOCTBEHHYIO MO3UIMI0 MO OTHOUIEHHUIO K SIBJICHUSIM COBPEMEHHOM
KHU3HHU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JIEHCTBUSX HEOOXOIUMOCTH KOHCTPYKTMBHOTO B3aUMOJIEHUCTBUS
Jro/iel C pa3HbIMHU YOEKACHUSAMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIMAIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIECCE COBMECTHOTO  BBIMOJIHEHHUSI  y4EOHBIX,
MIO3HABATEJIbHBIX U UCCIIEOBATEIBCKUX 3aa4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO ONIIOHEHTOB MTPH
00CYXJIEHUH CIIOPHBIX BOMIPOCOB OMOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOU IEATENBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUUCKONW T'pa)KAAHCKOM HWAEHTHYHOCTH, NATPUOTHU3MA, YBAXKEHUSA K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoinHoi, Top10cTH 3a CBOM Kpaii, cBoro Poauny, cBoOit
A3BIK U KYJIBTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUI0 M MaMSITHUKAM IMPUPOAbI, JTOCTHKEHUSIM
Poccun B Hayke, UCKycCTBe, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKHX Y4YEHBIX B CTAaHOBIIEHHE M DPa3BUTHE OHOJIOTHH,
NOHUMAaHMs 3HaYCHHsI OMOJIOTHH B TIO3HAHUM 3aKOHOB MPUPOBI, B KM3HU YEIIOBEKAa M COBPEMEHHOTO
o0111ecTBa;



ujeitHas yoexx IEHHOCTh, TOTOBHOCTh K CITYKCHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0
cynp0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0 HapOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAlMI0O W MPUHUMATh OCO3HAHHBIC PEHICHUS, OPUEHTUPYICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOIO OYAYyIIero;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM pPOJUTENSIM, CO3JAHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATHUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAas 3CTETUKY ObITa, HAy4YHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) pusuyeckoro BoCHUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M 3MOLHOHAILHOIO
Os1aromosyqusi:

MOHUMAaHWE W peanu3allus 3I0pOBOro M Oe3omacHoro obpasa KH3HU (340pPOBOE MHTAHUE,
COOJIIO/ICHNE TUTMEHWYECKUX TMPaBUJ W HOPM, COaJlaHCHPOBAHHBIM PEXKUM 3aHATHM M OTIbIXa,
perynspHas ¢uznyecKas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO UM KOMIIETEHTHOTO OTHOILIEHUS K
coOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MMOHMMAaHKUE LIEHHOCTH IMPaBWJI MHIWBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro MOBEJCHUS B
CUTYAIUIX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHWE TIOCNEACTBUM ¥ HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEONEHUs aIKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPya10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTHMBHOW JE€ATEIbHOCTH TEXHOJOTMYECKONM M COLMATIbHOM HalpaBiI€HHOCTH,
CIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JICSITEIHHOCTD;

WHTEpeC K pa3nuyHbiM chepam mpodeccHoHaANbHON AEITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHUECKH 11e7ecoo0pa3Hoe OTHOIIEHHE K PUPOJIe KaK MCTOYHUKY )KH3HU Ha 3eMiie, OCHOBE
€€ CyIEeCTBOBAHMUS,

MOBBILIEHUE YPOBHS KOJIOTUYECKON KYIbTYphI: MPUOOPETEHUE OMbITa TUTAHUPOBAHUS TOCTYITKOB
Y OIICHKU WX BO3MOYKHBIX TTOCJICICTBUM JIJISI OKPYKAIOIIEH CPEJIbL;

OCO3HaHUe TTI00aTbHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel X PelIeHUS;

CIOCOOHOCTh MCTIOJIb30BaTh MPUOOpPETaeMble TIPH U3yUYEHUU OWOJIOTMH 3HAHUS U YMEHHUS MPHU
pelieHur TpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM TPHUPOJIONOIL30BAHUEM (COOMIO/IEHUE TIPABHIT
MOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHCTEMaX, OXPaHy BHUJIOB,
IKOocUcTeM, Obnochepsr);

AKTUBHOE HENpPHATHE JIECHCTBUM, MPUHOCAIINUX BpPEIl OKPYKAIOIIEH MPUPOIHOW Cpele, YMEHUE
MPOTHO3UPOBATh HEOMATOMPUITHBIE JKOJIOTUYECKUE TMOCIEACTBHUS MPEAINPUHUMAEMBIX NEHCTBUI U
MpeaoTBpaniaTh ux;

HaJu4yhe pa3BUTOrO SKOJOTMYECKOTO MBIIUICHHS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
JeSATeTLHOCTH AKOJIOTHYECKON HAINpPaBICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS MU B TTO3HABATEILHOM,
KOMMYHUKATUBHON M COLMATIBHOM MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUYECKOU JESATEIBHOCTH
JKOJIOTUYECKOW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:



c(OPMHPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BHTHUS
HAyKH U OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNE SA3bIKOBOM U YUTATENBCKOM KyJIbTYpPbI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKTY
JFOIBMU ¥ TIO3HAHUS MUPA;

MOHUMaHue crenuduku OWOJIOTUM KaK HayKd, Oco3HaHUs e ponu B (HOPMUPOBAHUU
palMoOHAIBFHOTO HAyYHOT'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKPYKAIOIIEM MHpE
KaK O €IUHCTBE MMPUPO/IbI, YEJIOBEKa M 00IIECTBA, B TO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH U PelICHUU
po0JieM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOM ITMBHIN3AIMH: 00€CIIeYeHUsI HOBOTO
YPOBHSL Pa3BUTHSA MEIULMHBI, CO3JaHUE TMEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX peIlaTh
pecypcHbIe TPOOIeMbl Pa3BUTHS YEIOBEUECTBA, TIOUCKA MyTEH BBIXO/AA U3 INI00ATBHBIX SKOJIOTUYECKUX
npobiieM u olecnedeHHsl Mepexofa K YCTOMUMBOMY pPa3BUTHIO, PAIlMOHAIBHOMY HCIIOIb30BAHHUIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJIOTUYECKUX 3HAHUNA B IENAX MOBBIMICHUS OO0IIen
KYJBTYPBI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIMOHAIBHON IPaMOTHOCTH
oOyuaromuxcsi, GopMupyeMoit Ipu U3y4eHUu OMOJIOTUH;

MTOHWMaHKE CYITHOCTH METO/I0B IO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIONIb30BATh IOJY4YaeMble 3HAHWS A aHalu3a U OOBSACHEHHUs SBJICHUN OKPYKAIOIIErO0 MHpa H
NPOUCXOAMINX B HEM M3MEHEHUH, YMEHHUE JieflaTh 00OCHOBAaHHBIE 3aKIIOYCHUs Ha OCHOBE HAaYYHBIX
($akTOB ¥ UMEIOIIUXCS IAHHBIX C IETBIO MOJIYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIHHO HMCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS /ISl pEIIeHUs MpodiieM B
peallbHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHME IIEHHOCTH HAyYHOH JESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00PAa30BaHUIO U caMOOOPA30BaHMIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAaHUH MO0 OMOJIOTUU B COOTBETCTBHUHM C )KU3HEHHBIMHU MMOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOTO peaMeTa «bHoIorus» BKII0YA0T: 3HaYUMbIe
Uit (opMHpOBaHUS MHMPOBO33PEHMS] OOYYarOMIMXCS MEXKJIUCUUIUIMHAPHBIE —(MEXIpPEeIMETHBIE)
oOIIeHayYHbIE TOHSATHUS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MHpA U CHEIU(PUKY METOJIOB
MIO3HAHUS, MCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJICHUE, MPOIIECC, CHCTEMA,
HAy4YHBIA (PaKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleA0BaHUEe, HAOI0IEeHHE,
W3MEPEHHE, OJKCIIEPUMEHT U JpYrue); YHUBEpPCaIbHbIE YyueOHbIE JelCcTBUS (TI03HABATEIBHEIE,
KOMMYHHUKaTHBHbBIE, PETYJISITHBHBIE), oOecneunBaroiiye GopmMupoBanue GyHKIIMOHATEHON IPaMOTHOCTH
U COIMAIBHOM KOMIETEHIIMA O0YYaIOIMUXCS;, CIIOCOOHOCTh OOYYAIOIIMXCS MCIOJb30BaTh OCBOCHHBIC
MEXIUCIUIUTMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M yHUBEpCAIbHbIE y4ueOHBIE JIEHCTBUS B
ITO3HABATEJIbHON U COLMAIBHON MTPAKTHKE.

B pesynbpTare u3ydyeHus OMOJIOTMH HAa YpPOBHE CPEJHEro o0miero oopazoBaHus y 00ydaronerocs
Oyayr chopMupoBaHBl TIO3HABATEIEHBIE YHUBEPCAIbHBIC YYEOHBIE IEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCalIbHbIE yY4eOHbIE NEHCTBUS, PETYIATUBHBIE YHUBEpCaIbHbIC y4eOHbBIE NEHCTBUS, COBMECTHAs
JeSITeITbHOCTb.

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHUS MMPOTPAMMBI CPEAHETO OOIEro 0O0pa3oBaHUs TOJKHBI
OTpaxkaTh:

OBi1aieHHe YHHMBEPCAJIBLHBIMU YUeOHBIMHU NM03HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE TeHCTBHUS:

CaMoCTOSITeNTbHO  (OPMYITUPOBATh M aKTyaJU3UpoBaTh MpobieMy, paccMarpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOSHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAJIM3a, CHUHTE3a,
CpaBHEHUs, KiIaccupUKaIuu, 0000IIECHUS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX TOHATUH (BBIACISITH UX
XapaKTepHBIC MIPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHMH IMOHSATHSIMH ),



OTIPENIeNIATh LIEIH ACATEIbHOCTH, 3ajaBas mapaMeTpbl U KPUTEPUN UX JOCTHIKEHHS, COOTHOCUTh
pe3yNbTaThl JESTEIBHOCTH C MOCTABIEHHBIMH LIETISIMHU;

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1 O0BSICHEHUS (PAaKTOB U SIBIICHHI KUBOW MPUPOJIBI;

CTPOUTH JIOTMUECKHUE paCCYXJeHUSA (MHIYKTHBHbBIC, ICAYKTUBHBIC, 1O aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pACCMaTPUBAEMBIX SBJICHUAX, (DOPMyTUpOBaTH BBIBOJABI H
3aKIJIIOUCHUS;

INPUMEHSATh CXEMHO-MOJICIbHBIE CpPEACTBA JUISl MPEICTABICHHUS CYIIECTBEHHBIX CBS3eH H
OTHOUICHUH B HU3y4aeMbIX OMOJIOTHYECKHX 00BEKTAaX, a TAKKE MPOTUBOPEUUIN PA3HOTO POJA, BHISIBICHHBIX
B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAaH PELICHHUS MPOOJIEMBI C YYETOM aHaM3a HWMEIOMIMXCS MaTepUAbHBIX U
HeMaTepUualbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBI B JICSTEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLICHUBAThH
PHUCKHU TOCTIEACTBUIN e TENbHOCTH;

KOOPDJMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUSAX PEAIBHOTO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS,

pa3BUBATh KPEATHBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX TPOOIEeM.

2) 6a30BbIe HCCIEA0BATEILCKHE TeHCTBHUS:

BJIAJIETh HABBIKAMH Y4e€OHO-MCCIEIOBATEIbCKOW W TIPOEKTHOH JeATEIbHOCTH, HaBBIKAMU
paszpeliieHus mpooeM, CIOCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY METO/IOB PEIICHUS
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHHMS;

WCIIONIb30BaTh PA3JIMYHbIE BUJABl JEATEIBHOCTH IO TMOJYYSHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTanH, MPeoOpa3oBaHUI0 U IPUMEHEHHIO B YUEOHBIX CHTYalUsX, B TOM YHCJE IPU CO3JaHUU
y4€OHBIX U COIMANIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA THIl MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU
MOHSTUSIMH U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW JIEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISATH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTYAJIM3UPOBATH 33/1a4y, BBIABHTATh THIIOTE3Y €€
pellleHus], HaXOAUTh apTyMEHTHI Ui JO0Ka3aTelbCTBa CBOMX YTBEP)KICHUM, 3a/7aBaTh MapaMmeTpbl U
KPUTEPHH PEUICHHUS;

aHAJM3UPOBATh MOJIyYEHHBIE B XOJ€ PEIICHHs 33/Ja4M pe3yJbTaTbl, KPUTHUECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIIUSM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIeJICHANPABICHHBI TOHWCK TEPEeHOCa CPEICTB W CHOCOOOB JICHCTBHS B
podeCCHOHATBLHYIO Cpeay;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHFHYIO U MIPAKTUYECKYIO 00J1aCTH )KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJIEH, ITPEIaraTh OPUTHHAIBHBIC MTOIX0/Ibl U PEIICHUS, CTABUTH MPOOIEMBI U
3aJauu, JIOMYCKAIOI1e albTepHATUBHbIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIIMYHBIX UCTOYHHKAX MH(pOpMAUU (TEKCTe Y4eOHOr0 MocoOus, Hay4yHO-
MOTTYJISIPHOM JTUTEparype, OMOJIOTHYECKUX CIIOBAPSX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanu3upoBaTh MHOOPMAIMIO PA3IMYHBIX BUAOB U (OPM MNPEICTABICHUS, KPUTHUYECKH
OILICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUHUBOCTH;

(dbopMynIMpoBaTh 3ampoChl M TMPUMEHATh pa3IUYHbIE METOABI INpU TOUCKE M O0TOOpe
OuosIorHYecKoi MHPpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh  OMBIT  HUCHOJb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTH,
COBEpPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIIBHYIO (hOpMY MpeCTaBICHHs OMOJIOTHUECKON HH(pOpMAaLUu
(cxemsl, TpadUKu, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U APYTOE);

UCITIOJIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MPH padoTe ¢ OHorornyeckoit HHGopMareii:
MPUMEHSATh XUMHUYECKHE, PU3UIECKHNE U MAaTeMaTHIECKHUEe 3HAKK U CUMBOJIBI, POpMYyIIbl, a0OpeBHaTypYy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;



BJIaJICTh HaBBIKAMHU PACIO3HABAHUS W 3alIMThI MH(opMaIu, HHGOPMAITMOHHON 0e30MacHOCTH
JUYHOCTH.

OgyajeHne yHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) oomenmne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX cdepax KU3HM, aKTUBHO y4aCTBOBATh B JMAJIOre MU
JUCKYCCHM I10 CYIIECTBY 00CYXJIaeMOH TeMbl (YMEHHE 3ajjaBaTh BOIPOCHI, BBICKA3bIBATh CYXIECHUS
OTHOCHUTEJIBHO BBINOJIHEHUSI IIPEUIaracMoi 3a/1a4u, yYUThIBATh MHTEPECH] U COITIACOBAHHOCTh MO3ULIUI
JPYTUX yYaCTHUKOB JAMAIOra WIN AUCKYCCHUN);

pacrio3HaBaTh HeBepOallbHbIE CpPEACTBA OOLICHMS, NOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHS KOH(M)JIMKTHBIX CHUTYallMid, yMETh CMST4aThb KOH(MJIMKTHI U BECTU
IIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CrIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUS, TOHUMATh HaMEPEHUs APYTHX
JrO/IeH, IPOSIBIIATh YBAKUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOH (popme hopMynrpoBath
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

IIOHUMATh U UCII0JIb30BaTh IPEUMYIIIECTBA KOMaHIHOW ¥ MHUBUYyaJIbHON pabOThI IPU PELICHUN
Ouosnornyeckoil mpoOieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TNPHUMEHEHHS TPYNIOBBIX  (OpM
B3aMMO/ICICTBUS IPU PELICHUHU Y4eOHOH 3a1a4H;

BBIOMPATh TEMAaTHKy W METOABl COBMECTHBIX JCWCTBUH C yd4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA,;

MIPUHUMATD 1I€JI1 COBMECTHOW J1€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JAECUCTBUS 1O
e JOCTH)KEHHUIO: COCTaBIATh IUIAH JAEUCTBHM, pacnpeaessaTb pold ¢ y4€TOM MHEHUH YYaCTHHKOB,
00CyXJ1aTh pe3ybTaTbl COBMECTHOU pabOThI;

OLIEHUBAaTh KayeCTBO CBOETO BKJAJa M KAXJOT0 y4acTHMKA KOMaH]bl B OOIIMI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IIPOEKTHI, OLEHMWBATh HUJEM C IO3MLUN HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATErMUECKOE IMOBEIECHUE B PA3JIMYHBIX CUTYyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKe€HUE, OBITh MHUIIMATUBHBIM.

OByajgeHne yHMBePCAJIbHBIMH PeryJsiTHBHBIMY 1CHICTBUAMM:

1) camoopranu3amnus:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS /ISl BBISIBIICHUS IPOOJIEM M MX pPEIleHHs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMPAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHMUN IEJIEBble U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JNEUCTBUAX M TMOCTYNKax II0 OTHOWIEHHUIO K JKHUBOW TMPUPOAE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MIO3HABATEIBHYIO JEATENIbHOCTD, BBISBIISITH TPOOJIEMBI, CTABUTh
U GOpMyJIMpOBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTENbHON AEATENBHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAaH pEIIeHUs MpoOJeMbl ¢ y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO IMIMPOKOW SPYAMIIMM B pa3HBIX 001acTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIJICTh HaBbIKAMM ITO3HABATEIBHOM pEeQIEKCHH KaKk OCO3HAHUS COBEPIIACMbIX ACUCTBUN U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3yJIbTaTOB W OCHOBAaHUI, UCIOJIB30BaTh MPHEMBI pediaexcuu s
OLIEHKU CHTYalllH, BHIOOPA BEPHOTO PEILICHMS;



YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX IIPH aHAJIN3€E PE3YJIbTAaTOB ACATEIbHOCTH;
3) npuHsATHE cedsl U IPYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

MNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynbTaThl OCBOCHUS conaepkaHust ydeOHoro mpeamera «buomorus» Ha
yriryOnéHHOM ypOBHE OPHEHTHPOBAHBI Ha obecnieueHne npoduiIbHOTO
o0yuenus obyuarormuxcsi Ononoru. OHU BKITIOYAIOT: CIICHU(pHYECKUE A1 OMOJIOTUN HAyYHBIC 3HAHUS,
YMEHHS M CIOCOOBI JEHCTBUII MO OCBOCHHIO, MHTEPIIPETAlMU W NPeoOpa3OBaHUIO 3HAHWM, BHIIBI
JeSITEILHOCTH TIO TOJYYEHUIO HOBBIX 3HAHUH M MX NMPHUMEHEHHWIO B PA3IMYHBIX Y4EOHBIX, a TaKKe B
pEaNbHBIX KU3HEHHBIX CUTYyalusix. [IpeMeTHbIe pe3ylbTaThl IPEACTaBICHBI 10 TOAaM H3Y4CHHS.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» B 10 knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W POJM OHOJOIMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B MO3HAHWU 3aKOHOB IPUPOJbI U PELICHUH
npo0jeM PparOHAIBHOTO MPHUPOIONOIb30BaHUSA, O BKIJIAZE POCCUHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIaJICHUE CHUCTEeMOM OMOJIOrMYECKMX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAOLIMNE
OMOJOrMYEeCKHEe TEPMHMHbBI M HOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTabonu3M, TOMEOCTas,
CaMOpEryJIsiiisg, CaMOBOCIPOM3BEIEHUE, HACIEJCTBEHHOCTh, H3MEHYMBOCTb, POCT U DPAa3BUTHE),
ouonornueckue Teopuu (kierounas teopus T.1lIBanna, M. lllneiinena, P. BupxoBa, xpomocomuas
Teopust HacielncTBeHHOcTH T.Moprana), yuenus (H. WM. BaBunoBa — o menTtpax MHoroobpasusi u
IPOUCXOXKACHUS KYJIbTYPHBIX PAcTeHMi), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB IIEPBOrO MOKOJIEHUS,
pacIleIUIeHNs], YUCTOTHl TaMeT, HE3aBUCUMOro HacienoBaHus I'. MeHens, TOMOJIOTUYECKUX PAZOB B
HacsiecTBeHHON n3MeHunBocty H. V. BaBuiioBa), npuHIUNIBI (KOMINIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHMS, HCIONb3YeMBbIX B OHOJOIMUYECKUX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (ONMHMCAHNE, U3MEPEHNE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHHE BBIJEIATh CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IIPOKAPHOT M JYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM Uncie OakTepuii, rpuO0B, paCTEeHUM, JKUBOTHBIX
U 4EJIOBEKa, CTPOCHUS OpPraHOB M CHUCTEM OPraHOB pPACTEHUM, >KMBOTHBIX, 4YEJIOBEKa, IPOLIECCOB
KU3HEJEATENIbHOCTH, IPOTEKAIOLIUX B OpraHU3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHUYECKUX
nporeccoB: oOMEHa BEIIECTB (MeTabolM3M), MpPEBpAIlEHUs] SHEPruu, OpOKEeHUs, aBTOTPOPHOro M
reTepoTpopHOro THUMOB NHUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meilo3a, TraMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS, HHIUBUIYyaJIbHOT'O Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUSI T€HOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEK/Y OPraHOUIAMHU KIETKU U UX (PYHKIMSIMH, CTPOSHUEM
KJIETOK pPa3HbIX TKaHEH M UX (QYHKUMSIMH, MEXKAY OpraHaMH M CHCTEMaMHU OPraHOB Yy pacTeHHil,
KUBOTHBIX U YEJIOBEKA U X (PYHKIUSAMH, MEXKITY CUCTEMAaMHU OPraHOB M UX (PYHKUHUSAMH, MEX/Y dTallaMH
oOMeHa BelIeCTB, JTallaMU KJIETOYHOIO IMKJIA M JKU3HEHHBIX LHUKIJIOB OpPraHU3MOB, O3TallaMu
SMOPHOHAIBHOTO Pa3BUTHSA, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHIIOM M (haKTOpaMH Cpeibl OOUTAHUS;

YMEHHE BBISBISATH OTINYUTEIbHbIE IPU3HAKY JKUBBIX CUCTEM, B TOM UHCJIE€ PACTEHMI, ’KUBOTHBIX
Y YEJIOBEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl 10KA3aTeIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

yYMEHHE pelarb OWOJIOTMYECKHE 3aJaud, BBIABIIATH NPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMU MTPOLIECCAMU U SBJICHUSIMH, JIENIaTh BBIBOBI M TPOrHO3bI HA OCHOBAHUH
IIOJIyYEHHBIX PE3Yy/IbTATOB;



YMEHHUE BBIIOJIHATH JIA00OpaTOPHBIE U MPaKTHUYECKHe paboThl, COOMI0IaTh MpaBuiia mpu padorte ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUTaTh THIIOTE3BI, IPOBEPITHh UX SKCIEPUMEHTAIBHBIME CPEICTBAMHU, (POPMYIUPYS
1eJIb MCCIICIOBAHUS, AHATTM3UPOBATH MOJTYYEHHBIE PE3YJIbTATHI U eNIaTh BBIBOJIBL;

YMEHHUE y4acTBOBATh B YUeOHO-UCCIIEI0BATEIbCKON paboTe M0 OMOJIOTHH, SKOJIOTUU U MEAULINHE,
IPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO TIPEICTABIATH IOTYyYCHHBIE
pe3yabTaThl HA YYEHUYECKUX KOH(EepeHIUsX;

yYMEHHE OLICHMBATh ITHYECKHE ACIEKThl COBPEMEHHBIX HCCIICJIOBAaHUI B 00JacTH OMOIOTHUH U
MEIUIHHBI (KIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHE TeHOMa MU
CO3/IJaHUE TPAHCTEHHBIX OPTAHU3MOB);

YMEHHE OCYLIECTBIISATH OCO3HAHHBIH BBIOOp Oymymiedl MmpodecCHOHANBHON ESTENbHOCTH B
o0mact OMOJOTHM, METUIMHBI, OMOTEXHOJOIMH, BETEPHUHAPHUU, CEIBCKOIO XO3SHCTBA, MHILEBOU
IPOMBIIICHHOCTH, YIIIyOJIATh TO3HABAaTENbHBI HMHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH Tpodeccud M TPONOJIKEHHE OHMOJIOTHYECKOro 00pa3oBaHUs B OpraHM3ALMAX
cpenHero npogecCHOHaIbHOTO U BBICIIETO 00pa30BaHUSL.

[IpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B I1 Knacce NOTKHBI
OTpakaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MeCT€ U POJIM OUOJIOTUU B CHUCTEME ECTECTBEHHBIX HAyK, B
(GopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TIO3HAHUH 3aKOHOB MPUPOABI U
pEIIeHUU HKOJIOTMYECKUX MpoOJieM YeloBeYecCTBa, a TAaK)KE B PEIICHHWU BOIMPOCOB PALMOHAIBHOTO
IPUPOONOIB30BaHUSA, U B OPMHUPOBAHUH IICHHOCTHOTO OTHOUICHHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY,
0 BKJIaJIe POCCHICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTUH;

YMEHHE BIAJETh CUCTEMOW OHOJOTMYECKHX 3HAHWH, KOTOpas BKIIOYAET OIpPEICICHUS |
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAraloluX OUOJIOTMYECKUX TEPMUHOB U MOHSATUH (BUM, 9KOCHUCTEMA,
ouocdepa), Ouonormyeckue Teopuu (dBoJtonMoHHass Teopust Y. [lapBuHa, CHHTETHYECKas TEOPHs
sBommonun), yueHus (A. H. CeBeprioBa — 0 myTsx M HampasieHMsX 3Bomounu, B.M. Bepnaackoro — o
o6uocdepe), 3aKoHbI (reHeTnyeckoro paBHosecus k. Xapau u B. BaitnOepra, 3aposIiieBoro cxoacTea
K. M. bopa), mpasBuna (mMunumyma lO. JInOuxa, sSKoIOrMYECKON NUpaMHUAbl SHEPTUHU), THUIOTE3bI
(runoresa «mupa PHK» V. I'unbepra);

YMEHHE BJIa/IeTh OCHOBHBIMU METO/IaMU HayYHOT'O TO3HAHUS, UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX
UCCJIEIOBAHMSIX JKUBBIX OOBEKTOB M AKOCHCTEM (ONHUCAaHUE, U3MEpPEHHUE, HAOJI0IeHNE, SKCIIEPUMEHT),
croco0amHM BBISIBJIIEHUS M OLIEHKHM aHTPOTIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIJIEISATH CYIIECTBEHHBIC TIPU3HAKU: BUIOB, OMOTEOIEHO30B, YIKOCUCTEM U OHOCHEpHI,
CTaOWJIM3UPYIOLIETO, ABIKYLIETO M Pa3pbIBAIOILIEr0 €CTeCTBEHHOTO OTOOpa, ajuloNaTpHuecKoro u
CHUMITaTPUYECKOTO BUI000pA30BAHMS, BIMSHUS IBMKYIIUX CHIJI DBOJIOIHMHA HAa TEHO(OHJ MOIYJISIUH,
IPUCHOCOOJICHHOCTH OpraHU3MOB K cpele OOuTaHMs, 4YepelOBaHMs HalpaBJIEHUH 3SBOJIIOLUM,
KPYroBOpPOTa BEIIECTB M ITOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHaBIMBATh B3aUMOCBS3M MEXIY MpPOLECCaMU HBOJIOIHMH, JBIDKYIIUMH CHIAMH
AHTPOIIOTEHE3a, KOMIOHEHTAMH Pa3JIMUHBIX YKOCHCTEM M MPUCIIOCOOICHUSIMHI K HIM OPTaHU3MOB;

YMEHUE BBIABIATH OTIMYUTEIbHBIC TPU3HAKU KUBBIX CHCTEM, IIPUCTIOCOOJIEHHOCTh BUIOB K Cpejie
oOuTaHMs, aOMOTHYECKMX W OMOTHYECKHX KOMIIOHEHTOB HSKOCHCTEM, B3aUMOCBS3E€H OpPraHW3MOB B
cooO11ecTBax, aHTPOIIOT€HHBIX U3MEHEHHH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIONIME AaPTYMEHTHI, OHOJIOTMYECKYIO TEPMHUHOJOTHIO W
CHUMBOJIMKY ISl JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKHX TPYIII, B3aUMOCBSI3U
OPraHWU3MOB W Cpelbl OOWTaHMS, EIUHCTBA YEJIOBEYECKHX pac, HEOOXOIUMOCTH COXPaHCHHS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHMSI IPUPO/IbI U YEIIOBEUECTBA;

YMEHHE pemarh OWOJIOTUYECKHE 3aJaud, BBISBISATH MPHUYUHHO-CIICJACTBEHHBIC CBSI3M MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU MTPOIIECCaMU U SBJICHUSMHU, JIeNIaTh BBIBOIbI M IPOTHO3bI HA OCHOBAHHUHU
MOJTy4YEHHBIX Pe3y/IbTaTOB;

YMEHHUE BBINIOJHATH JIaA00OpaTOPHBIE U MPaKTHUYECKHe paboThl, COOM0IaTh MpaBuiia mpu padorte ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;



YMEHHUE BBIIBUTaTh THIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CPEICTBAMHU, (POPMYIHUPYS
L[€JIb UCCIIEIOBAHHUS, AaHAJIM3UPOBATH MTOJTYYEHHBIE PE3YyJIbTaThl U JI€J1aTh BBIBOJIBI;

YMEHHUE y4acTBOBATh B Y4eOHO-UCCIIEI0BATEIBCKON paboTe Mo OMOJIOTHH, SKOJIOTUU U MEAULINHE,
IpOBOAMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO NPEACTABIATH IOTYYCHHbBIE
pe3yabTaThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHHUE OLIEHUBATh TMIIOTE3bI U TEOPHUH O IPOUCXOKICHUH )KU3HH, YEJIOBEKA U YEJI0BEUYECKUX pac,
0 MPUYHMHAX, MTOCIIEICTBUAX U CIIOCO0aX MPeIOTBpaIeHNs II100aIbHBIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITH OCO3HaHHBIA BHIOOp Oyayiieil mpodeccHoHanbHOW AESITENbHOCTH B
obOnactu OWOJNOrUM, SKOJOTMH, NPUPOAOIOIB30BAHUSA, MEIUIMHBI, OMOTEXHOJOTUH, TCHXOJIOTHUH,
BETEPUHAPHUH, CEJILCKOT0 X035 CTBA, MUILEBON IPOMBIILIIEHHOCTH, YII1yOJIsATh 103HABATE/IbHBII UHTEPEC,
HAIPAaBJICHHBIH HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOGECCHH U MPOAOKEHNE OUOIOrHYECKOTO
00pa30BaHMs B OPraHU3aLHUAX CPETHETO MPO(PECCHOHATBFHOTO U BBICILIETO 00pa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue pa3neiioB U TeEM IPOrpaMMBbl KonunyecTBo yacos DNEeKTPOHHBIE
/1 Bcero | Kontpoub- [IpakTu- (mmudpoBsie)
HBIC YCCKHE oOpa3oBa-
paboTsI paboThI TEJbHBIE
pecypchl
1 buonorus kak Hayka 1
2 JKuBble cUCTEMBI U UX U3YUYEHHE 2
3 buonorus kietku 2 0.5
4 XHUMHUUYECKasi OpraHu3auusi KIETKU 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
6 OOMeH BelecTB 1 MPEBpaIICHUE SHEPTHHU B 9 1
KJICTKE
7 HacnencrBennas nadopManus u peann3ans 9 0.5
€€ B KJIICTKE
8 JKUu3HEeHHBIN UK KIETKH 6 1
9 Crpoenrne u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXEHHE ¥ pa3BUTHE OPTraHU3MOB 8 15
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 2 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHYHMBOCTH 6 1
14 ['eHeTHKa YesnoBeKa 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTexHoIOTHs ¥ CHHTETUYECKasi OMOIOTHS 4
17 PesepBHOE Bpemst 1
Jl06aBUTh CTPOKY
OBUIEE KOJIMYECTBO YACOB I1O 102 0 13
IMPOI'PAMME
11 KJIACC
No HaumeHoBaHue pa3aenoB u TeM KonnuecTBo yacos DEeKTPOHHBIE
m/n MPOTrpaMMBbI Bcero | Kontpons- | Ilpakrtu- (mudpoBsIe)
HbIe pabOThl | dYeckue | 0Opa3oBaTeNbHbIE
paboThl pecypchl
1 | 3apoxaeHue u pa3BUTHE SBONIOIMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
2 | Mukpo3BoJIOIus U e€ pe3yabTaThl 14 2
3 | MakposBodtonusi 1 e€ pe3yabTaThl 6
4 | [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 1.5
3emie
5 [TpoucxoxaeHne yemoBeka — 10 1
AHTPONOTEHE3
6 DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHUSIX 3 0.5
OpPTaHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM
C OKpY>Karollei cpeaoi
7 Opranusmel U cpeia 00uTaHus 9 1.5
8 DKOJIOTHS] BUJIOB M TOMYJISIIAN 9 0.5
9 | Dkomnorus coo0IEecTB. DKOIOTHYECKHE 12 0.5
CUCTEMBbI
10 | buocdepa — rmobdanpHast SIKOCHCTEMA 6




11 | YenoBek U OKpy»Karomias cpena

12 | Pe3epBHOE Bpems 8
J106aBUTh CTPOKY
OBULIEE KOJIMYECTBO YACOB 11O 102 7.5

INPOI'PAMME
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