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Pabouas nporpamma o yueOHoMy npenmety «buosorus» pazpaborana Ha OCHOBE TpeOOBaHMI K
pe3yibpTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTeIbHOM MpOTrpaMMbl cpemHero oomero obpazoBanus MOY
«Corroponokckas COII» ¢ yueTroM nmporpamm, BKIIOYEHHBIX B €€ CTPYKTYDPY.

COJEPKAHUE OBYYEHUA

10 KJTACC

ConepxaHue NpOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY TIOCYIapCTBEHHOH
uroroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OWOJOTHST — KOMIUIGKCHas Hayka. KpaTkas WUCTOpHS pa3BUTHUS OHWOJIOTHH.
buonoruueckue Hayku u uzydaemble UMM 1poOiembl. DyHaaMeHTaIbHbIE, MPUKIATHbIE U MOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMHUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHBI MHpA.
[Tpodeccun, cBs3annble ¢ Ouonorueil. 3HadyeHne OMOJOTHUHM B MPAKTUYECKOM NEATENbHOCTH YeJIOBeKa:
MEIULMHE, CEIbCKOM X035CTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpauuu

[Toptpersr: Apucrorens, Teodpacr, K. Jluaneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnos, . . Meunukos, H. Y. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiet 1 cxeMbl: «CBsI3b OMOJIOTHH C APYTUMHU HayKamuy, «CrcTeMa OMOJIOTHYeCKIX HAyK».

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

Kupbie cuctembl Kak MpeaMeT u3ydeHust Ouosiornu. CBONCTBAa JKMBBIX CHCTEM: E€IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh U IEJIOCTHOCTb, CIOKHOCTh U YIOPSJAOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CaMOOPTraHU3aLMs, CAaMOBOCIPOM3BEIACHUE, Pa3ApPa)KUMOCTh, H3MEHUYMBOCTb, POCT U
pa3BUTHE.

YPpOBHHM OpraHu3aluu >KUBBIX CHCTEM: MOJIEKYJISPHBIM, KJIETOYHBIN, TKAHEBbI, OPraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUIOBOM,  DKOCHCTeMHBIM  (OuoreoneHotuyeckuit),  Ouocdepusii.  I[Ipoueccsl,
MIPOUCXOSANINE B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU KUBOTO. JKu3Hb Kak (popma CyliecTBOBaHUS
Marepuu. Hayku, nzydaroniue >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aIluu.

W3ydyenne KkuBbIX cucTeM. Meroapl Ouosnorudeckoid Hayku. HaOmrogenuwe, u3MepeHue,
SKCIEPUMEHT, CUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOW NEPEMEHHOM.
[TnanupoBanue sxcnepuMenTa. [loctaHoBka u npoBepka runores. Hynesas runotesa. [Tonstue BeiOOpKU
u e€ mocToBepHOCTh. Pa3bpoc B Oumosormueckux maHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbTaToB. [I[pUunHBI UCKaXXE€HUS PE3YyNbTAaTOB 3KCnepuMeHTa. [IoHsITHE cTaTUCTUYECKOTO TeCTa.

JdemMoHcTpanuu

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «buomornyeckue cucreMbl», «CBOHCTBa
KUBOM MaTepun», «YpPOBHH OpraHU3alUU XUBOU mpuponab», «CTpoeHue KMBOTHOW KJIeTKu», « TkaHu
KHUBOTHBIX», «CHCTEMBI OPraHOB YeIOBEUYECKOro opranusMay, «buoreornenos», «buocdepar, «MeToasl
W3y4YEHUS KUBOU ITPUPOIBD».

O6opynoBanue: abopaTopHOEe OOOpYIOBAaHUE [UIsi TPOBEIACHHUS HAOMIOJACHUN, W3MEpPEHUH,
SKCIIEPUMEHTOB.

IpakTHyeckasi padora «/cronb3oBaHUEe pa3IUYHBIX METOAOB MPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTku

Krnetka — cTpykTypHO-GyHKIIMOHATBHAS €AUHHIIA )KUBOTO. MlcTOpUs OTKPBITUS KIeTKH. PaboTsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. llIBanu, M. Illnetinen, P. Bupxos). OCHOBHBIE TTOJIOKEHUS
COBPEMEHHOM KJIETOYHOM TEOPUH.

Metoapl MOJEKYISIPHOW W KJIETOYHON OMOJIOTHH: MHUKPOCKOIHs, XpoMarorpadus, smekTpodopes,
METOJl MEUEHBIX aToMoB, auddepeHManbHOE EHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHHE KIIETOK.
H3zyuenue @uxcuposannvix Kiemox. JIEKTpOHHas MHKpockonus. Kowughoxanvnas mukpockonus.
Bumanvnoe (npudsicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.



Tabnuuer 1 cxembl: «CBETOBOW MHKPOCKOID», «IJIEKTPOHHBIM MUKpOCKOM», «VcTopus pa3BUTHS
METOJIOB MUKPOCKOITUI.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaThl PAaCTUTENbHBIX, JKMBOTHBIX U
OaKTepUaTbHBIX KIIETOK.

IpakTuyeckass padora «lI3yueHne MeTONOB KIETOYHOH Ouosoruu (Xxpomatorpadus,
anektpodopes, muddepennuanpaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKHI cOCTaB KJIETKH. Makpo-, MHUKPO- U yJIbTpaMHKpodsieMeHTh. Bojga u e€ poib kak
pacTBOpUTENIS, pPEareHTa, y4yacTHE B CTPYKTYPUPOBAHUHU KIETKH, TEIUIOPETYIsUuu. MuHepaibHble
BElIEeCTBA KJIETKH, UX Onosornyeckasi poib. Posib KaTHOHOB ¥ AaHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosornueckue nonuMepsl. benku. AMHUHOKUCIOTHBIM COCTaB
6enkoB. CTpykTypbl OenkoBoil Moniekyinbl. [lepBuuHas cTpyktypa Oenka, nmenTuaHas cBa3b. BropuuHas,
TpEeTUYHasi, 4YeTBepTHUYHast CTPYKTypbl. Jlenarypamusa. CpoiictBa OenkoB. Knaccudukanums Oenkos.
buonornueckue GpyHkiuu 6enKoB. [lpuonui.

VYrneBoabl. MoHocaxapuibl, Aucaxapuabl, OJMrocaxapuabl M mnoiucaxapuipl. OOmuMH 11aH
CTpOCHHS U (PU3MKO-XUMHUYECKHE CBOMCTBA YIIIeBOAOB. bruonornueckue GyHKIIUN YTIIIEBOAOB.

Jlununel. T'uapodunsHO-THApOPOOHBIE cBolicTBa. Kiaccubukamus nununoB. Tpuriumepuisl,
dbochomunuabl, BOckH, crepouibl. buonornueckue pynkiuu aunuaos. OOmye cBoHCTBa OMOJOTHIECKUX
MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJTYITPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. IHK n PHK. Ctpoenne HyknenHoBbix kucioT. Hykneornael. [IpuHuun
koMruieMeHTapHocTu. [IpaBuno Yapradhda. Crpykrypa JJHK — nBoiiHas crimpainb. MecTOHaX0XIEHUE H
ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crtpoenue monexyinbl AT®. Makpospruueckue cBsizu B Mosiekysie AT®. buonoruueckue Gpynkimm
AT®. BoccraHoBlieHHBIE IEPEHOCYUKHU, UX (PYHKIHMH B KIETKE. Jpyeue nykieozuompugocghamor (HTD).
CexsenupoBanue [IHK. Memoouw: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHas Ouonorus: OHOXUMHUYECKHME U OHMO(DHU3UYECKUE UCCIENOBaHUS COCTaBa M
MPOCTPAHCTBEHHOU CTPYKTYpPBI OMOMOJEKYI. Mooderuposanue cmpykmypsl u QYHKYU OUOMONEKYI U UX
Komnexcos. Komnvromepmwiii Ou3aun u opeaHudeckull cunmes 6UOMONIEKYL U UX HeNPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Toptpetsr: JI. Ilomunr, x. Yorcon, ®. Kpuk, M. VYunkuunc, P. ®panknun, ®. Courep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMHUYECKHX JIEMEHTOB B HEXHMBOW INpupoae», «PacrpenencHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NMPUPOAE».

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XMMUYECKHX 3JEMEHTOB», «CTpOeHHE MOJIEKYJIBI
BOJbI», «BemiectBa B cocrtaBe opraHu3moBy», «CTpoeHHe MOJEKYIbl Oenkay, «CTpyKTypbl OelKoBOH
MOJIEKYNB», «CTpoeHHEe MOJEKYN YriaeBonoB», «CTpoeHue MOJeKysl IUnunoB», «HykienHoBble
KHCIOTh, «CTpoeHne Mosekyiasl ATD».

Ob6opynoBaHue: XUMUYecKas ocy1a 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIbIO KAaUeCTBEHHBIX PEAKITUN».

JlabopaTopHnasi pabGora «lccienoBaHMe HYKIEHMHOBBIX KHCIOT, BBIIEICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KIETKH

Tunsl  KJETOK: dykapuoTHueckas U  mpokapuotudeckas. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa30BaHMsI KIETKH.

Crtpoenne mnpokapuotuyeckoil kieTku. Knerounas crenka Oaktepuit u apxeil. OcoOeHHOCTH
CTpOEHUSI TeTepoTpoHOH M aBTOTPO(HON MPOKAPUOTUYECKHX KJIETOK. MecTo M pojb MPOKAPHOT B
OuoIeHO03aX.

Crpoenre u (YHKIMOHMPOBAHUE OSyKapHOTHYECKOH kieTku. IlmasmaTtnueckas MemOpaHa
(urazmanemma). CTpyKkTypa Tia3MaTudeckod MeMOpaHbl. TpaHCIOPT BEMIECTB Uepe3 IIa3MaTUYECKYIO
MeMOpaHy: naccuBHbIN (auddy3us, obnery€énnas nud¢ysus), akTUBHBIA (MEPBUYHBIM U BTOPUYHBIH
akTuBHbIM TpaHcnopT). [lomymponunaemocts wmemOpanbl. PabGora Harpmii-kanueBoro Hacoca.
OHAOIMTO3: MUHOLUTO3, paronnuto3. Ik3ouuTo3. Kierounas crenka. CTpykTypa U pyHKIUH KIETOUYHOM
CTEHKH pacTeHHi, rpruOoB.

[uromnazma. Ilutozons. Iurockener. JIBwkenue nuromiasmbl. OpraHouabl  KJIETKH.
OpHoMeMOpaHHBIE OpraHouabl KJIETKU: HsHAomia3maruueckas cerb (OIIC), ammapar [Nombmxu,



JM30COMBI, UX CTPOCHUE U (QYHKIUH. B3anMOCBSI3b OJHOMEMOpPAaHHBIX OPraHOMIOB KJeTkH. CTpoeHue
TPaHYJISIPHOTO peTuKyiayma. Mexanuzm uanpaenenus odenxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
Cunte3 kieToyHblXx MeMOpaH. [maakuii (arpaHyisipHbBI) SHIOMIA3MATHUYECKHH  PETHKYIIYM.
Cexkpetopnas ¢yakuus anmnapata ['onbmku. Moougurayus dbenxos ¢ annapame Ionvoxcu. Copmuposexa
benxkos 6 annapame [onvoxcu. TpaHCTIOPT BEMIECTB B KIETKE. Bakyolln pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOM/IBI KIETKUA: MUTOXOHJPUH, TUIACTHIIBL. [Ipoucxodcoenue MumoxoHopu
u naacmuo. Cumouoeenes (K.C. Mepeoickosckuil, JI. Mapeynuc). CtpoeHre U PyHKIIUH MUTOXOHAPUHA U
wiactua.  [lepBuyHble, BTOPUYHBIE M CIOXHBIE IUIACTHIBI  (POTOCHHTE3HPYIOUIUX JYKApHOT.
XJ10pOIIacThl, XPOMOILTACTHI, TEMKOILIIACTHI BBICIIUX PACTCHHIH.

HememOpanusie opranouas! kieTkd CtpoeHune u (GyHKIUH HEMEMOPAHHBIX OPTaHOMJIOB KIIETKH.
PuGocomsl. Ilpomesicymounvie ¢punamenmol. MUKpopUIaMeHTBl. AKmuHosble MUKpOpUIAMEHMbL.
MBplieyHble KIETKH. AKMuUHOBble KOMNOHEHMbl Hembluleunblx Kiemok. Mukporpyoouku. Kierounsrit
ueHtp. CTpoeHne U JBUKEHHE >XTYTHUKOB U PECHHUYEK. MHKPOTPYOOUKM LUTOIIIAa3MbI. LleHTpuob.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompyoouxkamu. Momoprvie 6enxu.

SAnpo. Obonouka sipa, XpoOMaTHH, KapHOIUIa3Ma, SAPBIIIKHA, UX CTpoeHue U QpyHKuuu. SnepHbiit
6enKoBbIi MaTpukc. [IpocTpaHcTBEHHOE PACHIONIOKEHHE XPOMOCOM B HHTEP(A3HOM siape. DyxpomamuH u
eemepoxpomamun. benku xpoMaTHHa — THCTOHBL. J{uHamuka s0epHoti 060104Ku 8 mumose. SoepHviti
Mpancnopm.

Knerounsie BxmroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKApUOT (PacTUTENBbHOM,
KUBOTHOM, TpUOHOI1).

JdeMoHcTpamun

[optpetsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuiper u cxembl: «CTpoeHUE JYKApHOTHUYECKOW KIEeTKH», «CTpOeHHE >KUBOTHOW KIIETKWY,
«CTpoeHre  pacTUTENbHOW  KJIETKH»,  «CTpoeHHe  MUTOXOHIApUM»,  «Sapo»,  «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKpPOIIpENapaThl PACTUTENbHbBIX, XKUBOTHBIX KJIETOK,
MUKpOTpenaparsl 0aKTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHOI MEMOpaHbI».

JlabopaTopnasi padora «lccnenoBanue niaa3Moinsa U JeIia3MoiIn3a B paCTUTENIbHBIX KIETKaX».

IIpakTnyeckas padora «/3ydyeHne NBUKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMuISIIMS M TUCCUMWJISIIMA — JIB€ CTOpPOHBI MeTa0onu3Mma. Tumsl OOMEHa BeIEeCTB:
aBTOTPO(HBIH U TeTepoTpodHBIN. YyacTue KHUCIOpoAa B OOMEHHBIX Ipoleccax. OJHEpreTHuecKoe
obecrieyeHne kieTku: mnpeBpameHne AT B oOMeHHbIX mporeccax. DepMEHTATHBHBIH XapakTep
peaknuii KJIeTouyHOoro MmeTtabonusma. DepMeHThI, WX CTpPOEHHE, CBOMCTBA W MEXAHU3M JEHCTBUA.
Kodepmentsl. OTnnuns GpepMEHTOB OT HEOPTaHMUYECKUX KaTalu3aTopoB. berku-akTUBaTOpbl U OENKH-
MHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX pEeaKLUi OT pa3IMYHbIX (AaKTOPOB.

IlepBUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHDBIU
domocunmes y b6axmepuu. Ceemocoduparowjue nuemeHmvl U NUSMEHMbl PeaKyuoHHo2o yenmpa. Pomb
XJIOpOIUTacTOB B mporiecce hoTocunTeza. CBeroBas U TeMHOBasi dasbl. Pomoovixanue, Cs., Cs. u CAM-
munvl pomocunmesa. 1IponyKTUBHOCTh (OTOCHMHTE3a. BiMsiHME pa3auyHbIX (PAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ne OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMpYIOIINE OaKTepuw,
xKene300aKkTepuu, cepobaKkTeprn, BOJIOPOIHbIE OaKTepruu. 3HAaUCHHE XEMOCHHTE3a.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. IlpogykTel OpokeHHS M HMX HCIOJIb30BaHHE
YeJI0OBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOIOTUU M BO30YAUTENH OOIE3HEH.

AnpoOHBIE OpraHru3Mbl. JTamnbl dHEpreTudeckoro oomena. [loaroroBurenpHbIi dTan. [ mukomn3 —
0ECKHCIOPOAHOE PACLICTNICHHE TITIOKO3bI.

buonoruueckoe oOxucieHue, WM KJIETOYHOE JbIXaHHEe. Poilb MHUTOXOHIpPHII B Mpoleccax
Ouosiornyeckoro okucienus. lluknmueckue peakuuu. OxuciautenbHoe (ocdopunupoBanue. IHepeus
Membpannoeo  epaduenma  npomonos. Cummes ATD: paboma npomonnou ATD-cunma3soi.
[IpeumymiectBa  a’poOHOro myTH OOMEHa BEIIECTB Iepel  aHa’poOHBIM.  DPPEKTUBHOCTD
SHEPreTHYecKOro oOMeHa.



JdemMoHcTpanuu

[Moptpetsr: [Ix. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DOTOCHHTE3Y», «IDHEpreTuuecknii oomMen», «buocunres Genka», «CTpoeHue
dbepmenTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHWE /Jisi TPUTOTOBJICHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHasi padora «/3ydeHHe KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha mpumepe
amMuIa3bl WIK KaTajaasbl)».

JlabopaTopHnass padora «M3yueHue (hepMEHTATUBHOIO pacCHUICIUICHUS IMEPOKCHIAa BOJIOpOAa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopHasi paboTa «CpaBHEHHUE TIPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacieacrBenHasi MHpoOpMaIus U peaju3anus eé B KJeTKe

Peaknuu mMatpuunoro cunresa. [[puHIMN KOMIUIEMEHTAPHOCTU B PEAKIUSAX MATPUYHOTO CHUHTE3A.
Peanmuzarust HacnencTBeHHOW wHGOpManuu. [ eHETHYECKUA KON, €ro CBOWCTBA. TpaHCKPUIIIMS —
MarpuuHblid cuHTe3 PHK. IIpuHOunel TpaHCKpUNIMM: KOMILIEMEHTApHOCTb, AHTUIAPAJUIEIIBHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sTanbl. Yyactue tpancnoptHsix PHK B 6nocunTese 6enka. YcnoBus OHOCHHTE3a
oenka. KogupoBanue aMuHOKHCIIOT. Posib ppubocoM B OMocuHTE3€e OernKa.

Cospemennvie npedcmasnenus o cmpoeruu eeHos. OpraHuzainus reHoMa y IpoKapHoT U SyKapuoT.
Perynsmus akTuBHOCTH TeHOB y mpokapuoT. ['unote3a onepona (P. XKako06, XK. Mano). Monekynsapuoie
MeXaHU3Mbl dKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomei cenog. Perynsmms
0OMEHHBIX MpOoIeccOoB B KieTke. KieTounslit romeocTas.

Bupychbl — HekIieTouHbIe (POPMBI )KU3HH U OOJIUTAaTHEIC Tapa3uThl. CTPOCHUE MPOCTHIX M CIIOKHBIX
BHUPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwii yuxn JHK-cooepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamuas mpaHCKpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi 4enoBeka, kUBOTHbIX, pacteHuid. CIINJ], COVID-19, couuanbHble U
MEAUIMHCKUE MPOOIIEMBI.

Buoungopmamura: unmeepayus u ananuz 6Gorvuwiux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oannvix. Hanomexnonocuu 6 o6uonocuu u meduyune. Ilpocpammupyemvie ynxyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. M. iBanoBCKui.

Tabnuup! u cxemsl: «buocunTes 0enkay, «[ eHeTHYeckuid Koy, «Bupycen», «bakrepruodarmny.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCAy.

Tema 8. Z/KuzHeHHbI UK KJIETKH

Krnerounsnii nuki, ero mepuonasl u perynsius. Muatepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
npoTekamux B uuTepdasze. [lonroroBka kieTku k aeneHuto. [IpecuHreTnuyeckuii (IOCTMUTOTUYECKUI),
CUHTETUUYECKUHN U MOCTCHHTETUYECKUH (MIPEMUTOTUYECKUI ) TePUOIbI HHTEP(DA3HI.

Marpuunsiii cunre3 JJHK — perumkanuda. IIpuanunsr permmkannu JTHK: xommuiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUHapauienbHOCcTh. Mexanusm perukaunn JIHK. Xpomocowsi.
Ctpoenue xpomocoM. Termomepbl W TeloMepa3a. XPOMOCOMHBIH Ha0Op KIETKH — KapHOTHIL.
JIMTITONIHBIN U TarIONAHBIN HA00OpHl XpoMOcoM. ["'oMoI0TrHYHbIE XpOMOCOMEIL. [10JI0BBIE XPOMOCOMBI.

Jlenenne ximetkun — MuTo3. CTaauu MUTO3a U TPOUCXOJAIIME B HUX Mpolecchl. TuUmbl MuUTO3a.
Kapuokunes n nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsmus mutoTrdeckoro mukia kiaetku. [I[porpammupyemas KjeTouHast THOENb — aromnTo3.

Knerounoe s1po, XpoMocoMmbl, (QYHKLIMOHAJIbHAsA TeHOMHUKA. Mexanusmel npoaughepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemok. «l{ugpposas knemrka» — buounpopmamuyeckue mooenu
@DYHKYUOHUPOBANUS KNEMKU.

JdemMoHcTpanuu

Tabmuie! 1 cxembl: «OKU3HEHHBIN UK KIETKI», «MuTto3y», «CTpoeHue XxpoMmocomy, «Permnukanus
JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpoOTpenapathl: «MHUTO3 B KIETKaX KOPEIIKa JTyKay.

JlabGoparopHas padora «3ydyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITPENApaTax».



JlabopaTopnasi padora «HaOnrofeHne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MHUKpOIIpenaparax).

Tema 9. CTpoenune u pyHKIMH OPraHU3MOB

buonorndeckoe pazHooOpasue opraHu3smMoB. OZHOKJIETOUYHBIE, KOJOHUAIbHbBIE, MHOI'OKJIETOYHbIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHUS M KU3HEAEATEIILHOCTU OAHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJTHOKJICTOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrHe NpOoTUCThL. KoOHNaNbHBIE OPraHU3MBI.

B3aumocBsA3p 4acTeil MHOIOKJIETOYHOIO OpraHM3ma. TkaHW, OpraHbl M CHCTEMBI OpPraHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3zoBaTelbHas, MOKPOBHAs, IMPOBOAALIAL,
OCHOBHasA, MexaHuuyeckas. OCOOCHHOCTH CTpoeHHUs, (DYHKIHMI M paclOJIOKEHUs TKaHEl B opraHax
pacTeHui.

TkaHM >KMBOTHBIX W 4YEJIOBEKa. THUIIBI XUBOTHBIX TKAHEH: OJIHTEIUAIbHAsA, COCAVHUTEIbHAS,
MbllIeyHast, HepBHast. OcOOEHHOCTH CTPOEHHUs, PYHKIMHA U pacoN0oKEeHUs TKaHeH B OpraHax *HBOTHBIX
U 4YEJIOBEKa.

Opranel. BereratuBHblE M TI€HEpaTHBHBIE OpraHbl pacTeHM. OpraHbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIUU OpraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. Ckenersl OIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.

JIBI>KeHHEe OpraHu3MOB. JIBHXKEHHE OJIHOKJIETOYHBIX OpPraHM3MOB: aMEOOUIHOE, >KI'YTHKOBOE,
pecHu4HOE. /[BH)KEHHE MHOIOKJIETOYHBIX PACTEHUM: TPONMU3MBI M HACTUH. J[BM)KEHME MHOTOKJIETOYHBIX
KMBOTHBIX U Y€JOBeKa: MbllleyHas cucreMa. Peduekc. CkeneTHble MbIIIIBI U UX paboTa.

IIntanne opranusmoB. Iloryomenue BOJBI, YIJIEKHCIOIO Tra3a M MUHEPAIbHBIX BELIECTB
pacreHusaMH. lIutanue >xMBOTHBIX. BHyTpuIosocTHoe M BHYTpHKIETOUHOE nuuieBapeHue. Ilutanue
[IO3BOHOYHBIX JKUBOTHbIX. OTHenbl NUINEBAPUTEIBHOTO TpakTa. [luieBapUTenbHBIE KEJIE3bI.
[InmeBapuTenbHas cucTeMa 4eIoBeKa.

pixanue opranu3moB. Jlpixanwe pacteHmid. [lpixanue >xuBOTHBIX. Juddysus razos dyepes
MOBEPXHOCTh KieTkH. KoxkHoe npixaHue. JlpixaTenbHast MoBepXHOCTh. JKaGepHoe 1 JEroyHoe JbIXaHHe.
JlbIxaHhe TMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOLIMOHHOE YCJIOXHEHHE CTPOCHUS JETKUX
II0O3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHas CUCTEMA 4YeaoBeKa. MeXaHW3M BEHTWISILMM JIETKUX y NTUL U
MiekonuTaomux. Perynsanus apixanus. JlpixareabHble 00BbEMBI.

TpaHcnopT BewECTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PacTeHUH. TpaHCIOPT BELIECTB Yy
*KUBOTHBIX. KpoBeHocHas cucrema m e€ opranbl. KpoBeHOCHasi cucTeMa NO3BOHOYHBIX JKHBOTHBIX U
yenoBeka. Cepale, KpOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus. OBOJIOLUOHHBIE
YCIIO)KHEHHS CTPOEHHUS KPOBEHOCHOW CHCTEMbI II03BOHOYHBIX JKHBOTHBIX. Paborta cepama u eé
perynsauus.

Boigenenue y opranusmoB. Beigenenue y pactenuil. Beinenenue y xuBOTHbIX. COKpaTUTENbHbIE
BakyosM. Opransl BblieneHus. OUIbTpalys, ceKpelus 1 00paTHOE BCachIBaHHE KaK MEXaHU3MBbl pabOThI
opraHoB BbljieeHHsI. CBsI3b MOJIOCTH Tella C KPOBEHOCHOM M BBIACIUTENbHON cucTeMamu. Boijenenue y
MO3BOHOYHBIX XKHMBOTHBIX M 4enoBeka. [louku. Ctpoenue u ¢pyHkunoHupoanue HeppoHa. OOpa3oBaHue
MOYH Yy YEJIOBEKA.

3ammra y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OaKTepHil M IUCTHI
MpocTeHIMX. 3amuTa y MHOTOKIETOYHbIX pacTeHuid. Kyrukyna. CpeacTBa MacCUBHON M XMMHUYECKOMN
3aIUThl. OUTOHLIMUIBL.

3ammra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NpPOM3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oonezneil. ImmyHHast cucrema yenoBeka. KieTouHbI M TyMOpajabHBIH MUMMYHUTET. BpoXaEHHBIN U
MpUOOPeTEHHBIN crienupuyeckuii UMMYyHUTET. Teopus KIOHaJIbHO-CeleKTUBHOrO uMMyHuTtera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanurenbHble OTBETHl OpraHuU3MOB. Poib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTh U peryssiiuss y OpraHu3MoB. Pa3pakMMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinys y pacTeHUi. POCTOBBIE BellecTBa U X 3HAYEHUE.

HepBHas cuctema u peduexTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u €€ OTJIeEINBbI.
DBOJIOIMOHHOE YCJIOXHEHHE CTPOCHUS HEPBHOM CHCTEMBbI Yy KHUBOTHBIX. OTIENbl TOJIOBHOTO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pedrexc u pednextopHas ayra. besyciaoBHble U ycioBHbIE pedaeKChl.



I'ymopanbHas perynsnus U SHIOKPUHHAS CHCTeMa KMBOTHBIX M 4YelloBeKa. JKene3bl SHAOKPUHHOM
CUCTeMbl U HX TOpPMOHBI. JlelicTBUE TOpPMOHOB. B3amMOCBSI3b HEPBHOW U SHIOKPUHHOM CHCTEM.
'umortanamo-runodusapHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. I1aBnos.

Tabmuis! u cxembl: «OAHOKIETOYHBIE BOJOPOCTN», « MHOTOKIIETOUHBIE BOJOPOCINY, «bakTepuny,
«[Ipocreiimme», «OpraHbl BETKOBBIX pacTeHUi», «CHCTEMBbI OPTaHOB IMO3BOHOYHBIX JKHBOTHBIXY,
«BuyTpeHnnee crpoeHue HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cucteMbl», «CTpoeHHE CTEOIsN»,
«CTpoeHHE IUCTOBOW IUIACTUHKH», «TKaHU KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas
cucrema», «KpoBeHocHas cucremay, «JlpixarenbHass cucrema», «HepBHas cucrema», «Koxay,
«MprieyHasi cucreMay, «BeimenurensHas cuctema», « JHIOKpHHHAS CUCTeMay, «CTPOCHHE MBIIIIIEIY,
«Ummynuter», «KumeunononoctHeie», «CxeMa muTaHus pacTeHuil», «KpoBeHOCHbIE CHCTEMBbI
MMO3BOHOYHBIX KHUBOTHBIX», «CTpoeHue ruapel»y, «CTpoeHHe TIaHapun», «BHYTpeHHEe CTpoeHUe
noxzaesoro uepssi», «HepBHas cucrema poeio», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbIkaomuxcsy, «HepBaas cucrema nruiny, «HepBHas cucrtema Miekonurtammux», «HepBHas
cucTema 4esoBekay, «Peduexcey.

OO6opynoBaHue: CBETOBOH  MMKpPOCKOI, MHKPOIpENapaTrbl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOTpenaparbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKUBBIC
SK3EMIUIApbl KOMHATHBIX pAacTeHHMH, repOapuM pacTeHUM pas3HBIX OTIENOB, BJIAXHbIE IpernapaThl
KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyJoBaHUE s JAEMOHCTPAMM IMOYBEHHOTO W BO3IYIIHOTO THTAHUS PACTCHHH, PACHICTIIICHUS
Kpaxmania U OenkoB moja AeiicTBueM (EpMEHTOB, 00OpyAOBaHUE [JIsi JEMOHCTPAIMH OIBITOB IIO
U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeJIbHBIX JIBUKEHUH, MOJENIN T'OJOBHOIO
MO3ra Pa3IN4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTaHU3MOB

@dopMBI pPa3MHOKEHHUS OPTaHW3MOB: Oecrioyioe (BKJIIOYAs BETreTaTHBHOE) M TIOJOBOE. Busl
0ecrooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIISIHS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuokenue. [lonoBwie kieTku, win rametsl. Meio3. Craguu wmeiosa. [loBenenue
XxpomocoM B Meiio3e. Kpoccunrosep. bruosnornuecknii cMpIca Meo3a U IOJIOBOTO nporecca. Meios u ero
MECTO B KM3HEHHOM LIMKJIE OPTaHNU3MOB.

[IpenzapoapimeBoe pazButue. I'ameroreHe3 y kHuBOTHBIX. [losoBble xene3pl. OOpazoBaHHE U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHuE MOJIOBBIX KIIETOK.

OmnotoTBOpeHNe U IMOPUOHATIBHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). OMOpPUOJIOTHS — Hayka O pPa3BUTUU
opranu3moB. Mopgoeenez — 00Ha u3 enasuvix npoobaem smopuonocuu. Konyenyus mopgozenos u mooenu
mopgozenesza. Cragun SMOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jarymkn). Jpobienue. Tunsl 1po6ieHus.
Jlemepmunuposannoe u HedepmuHuposarnnoe opoonenue. bnacmyna, munvi 6aacmyn. OCOOEHHOCTH
IpoOsieHusT MJIEKOMHUTAIONMINX. 3apOJIbIIIEBbIe JTUCTKU (TacTpymsius). 3akiajgka OpraHoB M TKaHEH u3
3apOJIbIILIEBbIX JIMCTKOB. B3anMHOe BiMsSHHE YacTell pPa3BUBAIOLIErOCs 3apojbliia (dMOpUOHANbHAS
WHAYKIOMS). 3aKiajgka IJIaHa CTPOCHUS >KMBOTHOTO KaK pe3ylbTaT HEePapXMUYECKUX B3aWMOACUCTBUN
reHoB. BiausHue Ha sMOprOHalIbHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIM Tepuoa. lIpsmoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y 0ecri0O3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX. bHojornyeckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO PA3BHUTHSI, UX PACHPOCTpaHEHUE B MpUpoje. THMBl pocTa KUBOTHBIX. DaKTOPHI
pEerylslMU pocTa >KMBOTHBIX M ueioBeka. CTaauu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSL Yy JKUBOTHBIX M
yenoBeka. [lepuopl oHTOreHe3a yenoseka. CTapeHne U CMepTh KaKk OMOJIOTHYECKHE TPOLIECCHI.

Pa3smuoxenune u paszButue pacteHuil. 'ameroputr m crnopodut. Meio3 B KU3HEHHOM IHKIeE
pacrenuii. OOpa3oBaHue crmop B Iporecce Mmeio3a. ['amerorenes y pacrenuil. OmionoTBOpeHHE U
pa3BUTHE PACTUTENIbHBIX OPraHu3MOB. /[BOiiHOE OII0OJOTBOpPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U Pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.



JdemMoHcTpanuu

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

Tabmuuer u cxembl: «BereraTuBHOe pa3sMHOXKEHHE», «THIBI 0OEcronoro pa3MHOXKCHHS,
«Pa3MHOXKEHHUE XJTaMHIOMOHANb», «Pa3MHOXeHHE OdBrieHb», «Pa3zMHOXEHUE THUIpBY, «Meno3y,
«Xpomocombl», «['amerorenes», «CTpoeHue SHIEKIETKH M crepmaro3oujia», «OCHOBHbBIE CTaIuu
oHTOreHe3a», «llpsmoe m HempsiMoe pa3Butue», «Pa3ButHe MalCcKOro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «J/{BoHOE OIIONOTBOPEHUE Yy IIBETKOBBIX pacTeHMiD», «CTpoeHHe CeMsH
OJIHOJOJIBHBIX U JBYAOJBHBIX PAacTeHUI», «KM3HEHHBI LIMKI MOPCKOW KamyCThbD», «KU3HEHHBIA LMK
MXa», «JKM3HEHHBIN LUK NAITOPOTHUKAY, «KU3HEHHBIN LIUKII COCHBDY.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl SIMIEKIETOK U CIIepMaTO301I0B, MOJIEIb
«IMKJ pa3BUTHA JIATYILIKU.

JlabopaTopHas padora «/3yueHne cTpOeHHs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIPEIApaTax.

IIpakTuyeckass padora «BbisBICHHME NPU3HAKOB CXOJCTBAa 3apOJBIINICH  MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hctopus cTaHOBIIGHUS U pa3BUTHs T'€HETHKH Kak Hayku. Paboter I'. Mennens, I'. ne @pwusa, T.
Moprana. Ponb oTeuecTBeHHBIX Yy4€HBIX B pasButuu reHetuku. Padorsr H. K. Kompmosa, H. U.
Basunosa, A. H. benosepckoro, I'. /1. Kapneuenxko, 0. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE T€HETUYECKHE MOHATHS U CUMBOJIBL. ['OMOJOTrMYHBIE XpPOMOCOMBI, aJUIEJIbHBIE T'€HBI,
aNIbTEPHATUBHBIC PU3HAKH, IOMUHAHTHBIN U PEIECCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS
TUHUS, TUOpuAbl, reHoTur, ¢eHoTturl. (OCHOBHBIE METOJbl T'EHETHKU: TUOPHUIOIOTUYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKHM.

JdeMoHcTpamun

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. W. Baswios, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuub! U cxembl: «MeToJIbl TeHETUKNY, «CXEMBbI CKPEIIIMBAHUS.

JlabopaTopnas pa6ora «/po3oduia kak 00bEKT FreHETHUYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aKOoH eIuHOOOpa3usi THOPUIIOB
nepBoro mnokoneHus. [IpaBuwino nomuHupoBaHusA. BTopol 3akoH MeHnens — 3aKOH pacUIEIJICHHS
npu3HakoB. LluTonoruueckre 0OCHOBEI MOHOTHOPUTHOTO CKpeIIMBaHus. [ unore3a YuCTOTHI FaMeT.

AHanmusupyromee ckpemuBanue. [IpoMexyTouHblli Xapakrep HaciaenoBaHus. PacmernieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpuaHoe ckpemrBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HacCIeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUAHOTO CKPEIIMBAHUS.

CuemuienHoe HacnefoBaHue npusHakoB. Pabotsl T. Moprana. CrieriieHHOE HaclieJJoBaHHUE T'E€HOB,
HapylIEHUE CLUETIJICHUS MEKy T€HaMU. XPOMOCOMHas TEOPUS HACJIEeICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M ONPENECIEHUS 1M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHBIN U reTeporaMeTHblid 1Moj. I'eHeTnueckass CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C I1OJIOM.

l'enotunn kak uenoctHas cucreMa. IlmeroTponuss — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHOXeCTBEHHBIN aiienu3M. BzaumojelicTBre HeayuIeNbHBIX TeHOB. KomIuieMeHTapHOCTh. OIHCTas.
[Tonumepus.

I'eneTnyeckuii KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX M YeJIOBEKa, a TakKe (PU3NOJIOTHYECKUX
NPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKIMHA. ['eHeTMueckne MeXaHU3MBl CHMOHMOIeHe3a,
MEXaHHU3MBbl B3aUMOJIEUCTBUS «XO3SIMH — Mapa3suT» U «XO35IMH — MUKpOOHMOM». ['eHeTndyeckre acteKThl
KOHTPOJISl U U3MEHEHMSI HaclIeICTBEHHON MH(POPMAITUH B TOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuer u cxembl: «llepBelii u BTOpoOil 3akoHBl MeHpnens», «Tperuil 3akoH MeHzaens»,
«AHanusupyrolee ckpemmBanue», «Hemomnoe pgoMmuHHpoBaHME», «CLEIUIEHHOE HAaclel0BaHUE
NpU3HaKkoB y Apo3odumib», «l'eHetnka mnonay, «Kapuotun uyenoBeka», «Kapuotumn apo30¢Quiib,
«Kapnotun nrunen», «MHOKECTBEHHBIN alIenu3mM», «B3anMonelicTBre TeHOBY.



O6opynoBaHue: MojeNb sl JEMOHCTPALlMM 3aKOHOB €IMHOOOpa3us TUOpPHIOB IEpBOTO
MOKOJIEHUS M PACIICIUICHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHAa HE3aBUCUMOIO
HAaCJIEOBaHMsl TNPU3HAKOB, MOJAEIb M JEMOHCTpPAllMM CLEIUIEHHOIO HAacle[JOBaHMs IIPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «J{po3odumay.

IIpakTnyeckas padora «/3yyeHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y IPO30(DHIIBI.

IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

BsaumopeiictBue renotuna u cpeasl npu GopmupoBanuu ¢eHorumna. 3MeHUUBOCTh MPU3HAKOB.
KauecTBeHHBIE M  KOJMYECTBEHHbIE IPU3HAKU. BuHIbl U3MEHUYMBOCTU: HEHACJIEACTBEHHas U
HaCJEeICTBEHHA.

MoudukanoHHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOPMHPOBAHUM  MOAM(PUKALMOHHOM
u3MeHuuBoctu. Hopma peakuumu mnpusHaka. Bapuanuonnelii psn u BapuanuonHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

l'eHoTunuueckass  W3MeHYMBOCTb.  (CBOMCTBA  I€HOTUIIMYECKOM  M3MEHUYMBOCTU.  Buapl
TCHOTUIINYECKOH M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllHOHHAS.

KomOunaruBHasi W3MeHYMBOCTh. Meil03 W MOJOBOM Mpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTU. PoOJb KOMOMHATHBHOW HM3MEHUMBOCTH B CO3JaHMM TE€HETHUYECKOTo pa3sHOoOpas3us B
npezeiax 0JHOro BUA.

MyTannoHHasi ”3MEHYMBOCTh. Bubl MyTanuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTAHHBIE U
WHIYUUPOBAaHHbIE MyTaluH. SlnepHele M LUTOIUIa3MaTHYecKue MyTanuu. COMaTU4eCKHE W IIOJIOBBIE
Mytauud. [lpyuMHBI BO3HHMKHOBEHHS MyTaluil. MyTrareHbl ¥ HX BIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O Ipouecca. 3aKOH TOMOJIOTMYECKHUX PAJOB B HACJIEICTBEHHOU
n3menuuBocty (H.W. BaBunoB). BHesnepHas ©3MEHUMBOCTh U HACIEACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  ONULEHEMUYECKUX @dakmopoe 6 HAacie008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoncTpanmun

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

Tabmumet  u cxembl: «Buabpl  u3mMeHunBOCTHY», «MonudukanonHas H3MEHYUBOCTDHY,
«KomOuHaTUBHAsE W3MEHYHBOCTHY, «Meio3y, «OmiogorBopenuey», «l'eHeTudeckue 3a00JIeBaHUS
YyesoBeKay, «Bunbl mytanuii.

O6opynoBaHue: KUBbIE U TepOapHble IK3EMILIPbl KOMHATHBIX pacTeHuil, pucyHku ((ortorpadum)
KUBOTHBIX C Pa3JINYHBIMU BUJAMHU U3MEHUNUBOCTH.

JlabopaTopHnasi pabora «lccienoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHOW W3MEHUYHUBOCTH.
ITocTpoeHne BapHallMOHHOTO psiia U BAPUALMOHHON KPUBOW».

IIpakTnueckas padora «Myrtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIEAOBaHHUS T€HOMa 4YejoBeKa. MeToJibl
M3yYeHHs] TEHETHKH 4YeJOBEKa: INeHEeaJOrMuecKuil, OIM3HELOBBIH, UTOI€HETUYECKUH, MOMYISINOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIpHO-TeHeTHUecKUil. COBpEMEHHOE OIpesiesieHue MeHOTUIIA: TOJIHOT€HOMHOE
CEKBEHHPOBAHME, TIC€HOTUIIMPOBAaHUME, B ToM uuciae ¢ nomoupto [II[P-ananuza. HacnencreeHHble
3a00eBaHus 4eloBeKa. ['€HHBbIE W XPOMOCOMHBIE 0oJie3HH ueloBeka. bojie3HM ¢ HaclieqCTBEHHON
IIPEIPACIONOKEHHOCTRIO. 3HAUYEHWE MEJMIMHCKOW TE€HETHMKM B NPEJOTBPALlCHUMM W JICYEHUHU
reHeTUYECKUX 3a0oJieBaHUl denoBeka. Meauko-reHeTuueckoe KOHCYIbTHpoBaHUE. CTBOJIOBBIE KIETKH.
[ToHATHE «TE€HETHYECKOrO TIpy3a». ODTHUECKHE acCHeKThl HMCCIEeJOBaHUN B 00JAaCTH pelaKTUPOBAHUS
re€HOMa M CTBOJIOBBIX KJIETOK.

I'enetnueckue (PakTOpbl TOBBIIIEHHOM YYBCTBUTENBHOCTH 4YelOBeKa K (U3NYECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpy»Karoleil cpeabl. ['eHeTnueckas mpeapacroyioKeHHOCTh YelloBeKa K
MIATOJIOTUSIM.

JdemMoHcTpanuu

Tabmuuer u cxemsl: «Kapuorunm denoBeka», «MeTonbl H3Y4YEHUS TEHETHKH YEJIOBEKa»,
«['enernueckue 3a00€BaHUS YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cennexkuusi OpraHusMoB

JloMecTukanus U celeKkuus. 3apoKIeHUE CeIeKUnU U nomectukanuu. Yuyenue H. 1. BaBuiiosa o
[leHTpax MpoOMCXOXKJIEHUSI 1 MHOroo0pa3us KyJIbTYPHBIX pacTeHHid. Posib cenekiuu B co3JaHuu COPTOB



pacTeHui ¥ opoJl )KUBOTHBIX. COpT, MOpPOJa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACJIEICTBEHHOU
m3menunBocTy H. V. BaBuioBa, ero 3naueHue a1 CeIEKIIMOHHON PabOThI.

Metoabl ceneKIMoHHON paboThl. VICKycCTBEHHBIN OTOOP: MAaCCOBBIM M MHIMBHUIYaIbHBIH. DTaIlbl
KOMOWHAIIMOHHOHW cenekuuu. VcmbplTaHne npou3BoauTeNeH 1Mo MOTOMCTBY. OTOOp MO TEHOTHIY C
MOMOIIIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA M OTOOp IO TeHOTUIY ¢ nmomortbio ananusa JTHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuanvoHHBIN W XUMHYECKHI
MyTareHe3 Kak HMCTOYHHK MYyTaluil y KyJIbTypHBIX (hopM opraHu3moB. Mcnosip3oBaHHE TE€HOMHOTO
penakTupoBaHusi U MeTojoB pexomOuHaHTHBIX JIHK nans momydenuss ucxomHoro marepuana Juis
CEJIEKLIUH.

[Tonyuyenue monuruionaoB. BHyTpuBugoBas rubpuauzanus. BiIM3KopoACTBEHHOE CKpELIMBaHUE,
wii uHOpuAMHT. HepoAacTBeHHOE CKpellMBaHWE, WM ayTOpUAMHT. [ eTepo3nc W ero NPUYMHBL
Hcnonb3oBanue rerepo3uca B cenekuumd. Otnanéunas rubpuausanus. llpeomonenue Oecronus
MEXBHUIOBBIX THOPUIOB. JlOCTHKEHNUS CENEKIIUN PACTEHUH U )KUBOTHBIX. «3e1éHas peBOnOYUsLY.

CoxpaHeHHe ¥ U3y4eHHE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUHN U UX AUKUX POAUYEH IS
CO3JIaHMsI HOBBIX COPTOB W THOPHIIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. HM3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICI0BbIX HCUBOMHBIX 6 YEsxX
VAYYUEHUSI CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM 4ucie ¢ NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, NePedo8blX udell U NepCneKmuU8HbIX MexHON02Ul.

JdemMoHcTpanuu

[Hoptpersr: H. U. Basunos, WU. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykpsnenko, b. JL.
Acraypos, H. bopnoyr, /I. K. besnses.

Tabnuist u cxeMbl: «LIeHTPBI MPOUCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHU», «3aKoH
TOMOJIOTMYECKUX PSJIOB B HACIEJCTBEHHOW W3MEHUUMBOCTH», «Meronabl cenekuun», «OTaanéHHas
rubpuanzanus», «MyTtareHesy.

JlabopaTopHasi padora «l3yueHue cOpTOB KyJIbTYPHBIX PACTEHUW M TMOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METOJIOB CEJICKIIUU PACTCHHII.

IpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypenust «OCHOBHBIE METOJbI M JOCTHKEHMSI CEJIEKIIMM PpPAacTeHUl U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MIIEMEHHYIO ()epMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIJIMYHOE XO3SHCTBO,
B J1a00paTOpHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOIOTHUA M CHHTETHYECKAS OMOJIOTUSA

OOBEKThI, HCMOJb3yeMble B OWOTEXHOJOTMHM, — KJIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPTaHU3MbI, MX XapaKTEepPUCTUKA. TpaaullMOHHAas OMOTEXHOJOTHS: XJeOomedeHue, MOoTydeHHe
KHUCJIOMOJIOYHBIX MPOAYKTOB, BHHOJICIIHE. MukpoOuosioruaecKuit CUHTE3. OOBEeKTHI

MHUKPOOHOIOTHYEeCKUX TexHonoruit. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozfaHue TEXHOJIOTUH W HMHCTPYMEHTOB II€JIEHAIIPABIEHHOTO W3MEHEHUS M KOHCTPYHPOBAHMUS
TEHOMOB C LENbI0 IMOJYYEHHs] OPraHM3MOB M HMX KOMIIOHEHTOB, COJEpKallMX HE BCTPEYAIOIIMECS B
pUPOie OMOCUHTETUUECKHUE MTYTH.

Krnerounas unxenepus. MeToapl KyabTyphl KIETOK M TKaHEH pacTeHUi U KUBOTHBIX. KpnobaHkw.
Comaruueckasi THOpUAM3AIMsS U COMAaTUUECKUN 3MOpuorenes3. Vcrnonp30BaHue rarjionioB B CEJICKIIUU
pactenuil. [lonyuenue monoxnonanvHulx anmumen. Mcnonvsosanue MOHOKIOHANbHBIX U NOJIUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIJIONOTBOpPEHHE. PeKOHCTpyKIMs SHIEKIETOK U KJIOHUPOBAHUE
KUBOTHBIX. METOJl TpPaHCIUIAHTAMU SAEP KIETOK. 1exHonocuu 0300po6ieHUsl, KYIbMUBUPOBAHUS U
MUKPOKTIOHANILHO20 PA3MHONICEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TEHHasg WHKeHepus. VICKycCTBEHHBII CHHTE3 TIeHa W KOHCTPYHMpOBaHUE
pekomOunanTHbIX JIHK. Coszdanue mpanceennvix opeanuzmog. JIOCTHKEHUSI U MEPCIIEKTHUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHE U STHUECKUE MPOOIIeMbl TEHHOW MH)KEHEPUH.

Meauuunckue OuorexHonoruu. Iloctrenomnas uudpoBas MeaunuHa. I[IIP-nuarHocruka.
MeTaboa0MHBIH aHalIM3, TEHOLIEHTPUYECKHI aHalIW3 MPOTEeOMa YeJOoBEeKa ISl OLEHKH COCTOSHUS €ro
310poBbs. lcronb3oBaHHE CTBOJIOBBIX KIIETOK. TapreTHas Tepamusi paka. 3D-OnomHxkeHepus uis
pa3paboTku (yHAAMEHTAIBHBIX OCHOB MEIUIIMHCKHUX TEXHOJIOTHH, CO3/1aHUs KOMIUIEKCHBIX TKaHeH
COYETAaHMEM TEXHOJOTUH TpEXMEpHOro OuonmpuHTHHra M ckaddonguHra [Uis peuieHust 3aaad
MIEPCOHANM3UPOBAHHON MEUIHBI.



Cozmanue BEKTOPHBIX BAaKIMH C IENbI0 OOeCredeHruss KOMOWHUPOBAHHOM 3allUTHl  OT
Bo3Oyauteneii OPBU, ycraHoBieHHe MOJICKYJIAPHBIX MexaHW3MOB ¢yHKuuoHupoanuss PHK-
COJIEpIKaIlNX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIE 3a00JIEBAaHUS YEJIOBEKA 1 JKUBOTHBIX.

JdemoHcTpauuu

Tabmuubl U cxeMmbl: «lcnonb3oBaHWE MHKPOOPTaHU3MOB B IPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Knerounas unxenepus», «I eHHas HHXXEHEPHS.

JlabopaTopHas padora «/3yueHue 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

dkekypeust «buoTexHOJOTMS — BaKHEHIIash TPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJTIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH

OpomtonmonHass teopus Y. JlapBuna. Ilpeamochuiku BO3HUKHOBEHMS JAapBuUHU3MA. JKu3Hb U
Hay4Has JedarenbHocTh Y. [lapBuHa.

JBuxymue cuibl 3Bojouuu BuAoB 1o Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTb Pa3MHOXKEHMUS
OpraHM3MOB, HAClEACTBEHHAas HW3MEHYMBOCTb, Oopb0a 3a CYIIECTBOBaHWE, €CTECTBEHHBIH U
HCKYCCTBEHHBIU OTOOD).

Odopmienne cunrernueckoi Tteopuu sBomorun (CTD). HelftpanbHas Teopust 3BOJIOLUM.
CoBpeMeHHasE 9BOJIIOLMOHHAS OWONOTHSA. 3HAUYEHHE ODBOJIOIMOHHONW Teopun B (HopMUpOBaHUH
€CTECTBEHHO-HAYyYHO! KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Kroswe, Y. lapsun, C.
C. YerBepuxos, 1. U. llImansraysen, Ix. Xongeitn, J. K. benses.

Tabmumsr u cxembl: «Cuctema xuBoit mpuponsl (no K. Jlunuerw)y», «JlecTHuma *UBBIX CYILECTB
(nmo Jlamapky)», «MexaHu3m popMUpOBaHuUs MPUCIIOCOOIEHUM Y pacTeHUI U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsus Y. Jlapuna», «Haxonku Y. JlapBunay», «Dopmbl 00pbObI 3a
cymectBoBanuey», «llopoabl romyOeit», «MuoOrooOpasme KylnbTypHBIX (GOpM Kammyctbly, <«llopossr
JOMAIlIHUX UBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (110 Y. [apBuHy)», «CxeMa COOTHOLICHHUS
JBUKYIIUX CUJT 3BOJTIOLMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOpUHN IBOJTIOLIUNY.

Tema 2. MukposBosaonust 4 €€ pe3yJbTaThl

[lonmynsimust  kak siaeMeHTapHas enuWHuua d3Boitonuu. CoBpeMEHHbIE METOJbl  OLIEHKHU
TEHETUYECKOro pPa3HOoOOpa3Hus U CTPYKTYpbl mnonymsiuuid. M3meHeHHe TeHO(pOHAAa MOMYJSAIUM Kak
3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH reHeThuyeckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHbIe (GaKTOPBI (IBUKYIINE CHIIBI) BOIIONMHA. MyTannoHHbIH nponecc. KomObuHaTuBHas
M3MEHYUBOCTH. J[peli reHoB — ciryyaiiHbie HEHANIPaBICHHbBIE U3MEHEHHUS YaCTOT aJIJIeIe B MOMYJISAIIHIX.
D¢ ekt ocHoBarens. Ipgexkm Oymwinounozo zopaviwka. CHUddCEHUe 2eHemUYecKo20 pazHooOpa3us.:
npuuunsbl u creocmeus. Ilposenenue sgpgpexma Opeliha 2eHo8 6 OONBWUX U MATLIX HONYIAYUSX.
Murpauuu.  M3onsauus — nmomymauuid:  reorpaduueckas  (MPOCTpAaHCTBEHHas),  OMOJOrHMYecKas
(penpoayKTHBHAs).

EcrecTBeHHbIl 0TOOp — HampaBistomuid ¢axTop 3BoIONMU. POpPMBI €CTECTBEHHOro O0TOOpa:
JOBUOKYIIUM, CTaOUIU3MpPYIOLUH, pa3pbiBatomnil (Iu3pynTuBHbIN). [TomoBoit oTr60p. Bo3HuKHOBEHUE U
IBOJIIOLIMSI COLIMAJIBHOTO MOBEAEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yiabTaT  MHKPOIBOJIOLMH.  Bo3HHKHOBEHHE
npucrnocoOaeHuit y opranuzmoB. Apomopdosbl ¥ uamoanantauuu. Ilpumepsl mnpucnocoOneHuit y
OpPraHU3MOB: Mophosoruyeckue, buznonoruyeckue, OMOXMMHYECKUE, MOBE/IEHYECKUE.
OTHOCHUTENBHOCTD MPUCTOCOOTEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumoobpasoBanue kak pe3yabTaT MUKpO3BOIonuu. M3omsmums —
KIoyeBoil  ¢akrop BupooOpasoBanus. Ilytm u  cmocoObl BHAOOOpa3oBaHMS: —aJIONATPHUECKOE
(reorpaduueckoe),  cummarpuueckoe  (PKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUIIIIOUIU3AINS,
ruOpuau3anys). JmurenbHOCTh YBOIIOIMOHHBIX POIIECCOB.

Mexanuszmbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pasHsl.



Posb HBOMIOIMOHHON OMOJIOTHH B Pa3pabOTKE HAyYHBIX METO/OB COXpaHEHHs OnopazHooOpaszus.
MHUKpPO3BOIIONMS U KOIBOJIOLMS MApPa3UTOB U UX X03s51€B. MexaHu3Mbl (POPMUPOBAHHS YCTOMUMBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Toptpersr: C. C. YerBepukos, . Maiip.

Tabnuuel u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «llomynsauonHas cTpykTypa Buaa», «Cxema
nposiBJeHus1 3akoHa Xapau—BaiinOepra», «/IBuxkyiue CUIIbI 3BOJIONUNY, «IDKOJIOTUYECKAs N30SI
HONYyJIALUI ceBaHCKOM (openn», «I"eorpaduyeckas U30is1Ms TUCTBEHHULIBI CHOMPCKON U JTMCTBEHHULIBI
naypckoit», «llonmynasnuoHHbIE BOJHBI YHCIEHHOCTH XMIIHUKOB U JKEepTB», «(Cxema naelcTBUS
€CTECTBEHHOro 0TOopa», «®opMmbl OOppOBI 3a cyliecTBOBaHUE», «HAYyCTpHAIBHBIA MeENaHU3M»,
«OKuBble nckonaemsie», «IIOKpOBUTENbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemynpexnaromas okpacka
KHUBOTHBIX»,  «Dusmnonorunueckue aganrauun», «lIpucnocobireHHOCTs  OpraHu3mMoB U €€
OTHOCHUTENBHOCTb», «Kpurepun Bunay», «Buapl-nBoiHukn», «CTpyKTypa BHAa B HpUpoae», «CrocoObl
Bu7000pa3oBanusy, «l'eorpapuueckoe BHI000pazoBaHHE TPEX BUAOB JIAHABILIEH», «DKOJIOTHYECKOE
BU000pa3oBaHue BUI0OB CUHUID, «[lomurionasl pacrenuity, «KamycTHo-penednblii THOpHI.

Ob6opynoBaHue: repoapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydea THULl U 3Bepeil ¢ mpuMepamu
Pa3IMyYHBIX MPUCIOCOOJIEHUM, Yyydyesila NTULl U 3BEpell pa3HbIX BUAOB, IepOdapuu pacTeHUN OJIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IUYHBIMU CLIOCOOAMH.

JlabGopaTopHas padora «BrisiBiIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUIAY.

JlaGopatopHas padora «IIpucnocoGnenus OpraHu3MOB U UX OTHOCUTEIIbHAS 11€71€CO00Pa3HOCThY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIoLus U eé pe3yJIbTaThI

Metoapl u3ydeHus MakpodBosoluu. llaseoHTonormveckre MeETOJbl HM3YYEHHUS 3BOJIOLUU.
ITepexoanbie GopMbl U GUIIOreHETUYECKHE PSIJIbl OPIaHU3MOB.

buoreorpaduyeckne mMeronsl u3ydeHus: sBonouuu. CpaBHeHue ¢Guiopbl U (ayHbl MAaTEpPUKOB U
octpoBoB. buoreorpapuueckue obnactu 3emiau. BUIbI-3HIEMUKU U PETUKTHI.

OMOpHOJIOTHUECKHE ¥ CPAaBHUTEIHHO-MOP(OIOTHYECKHE METOIbl  HM3YYECHHUS  IBOJIOLUH.
I'enernyeckne MeXaHU3Mbl OJBOJIIOLIMM OHTOTE€HE3a U IOSBJICHMS OBOJIIOLIMOHHBIX HOBLIECTB.
['oMosiornyHbple M aHAJIOTMYHBIE OpraHbl. PyauMeHTapHblE OpraHbl U aTaBU3MbL. MOJIEKYJISIpHO-
reHeTHYecKue, OMOXUMHUYECKUEe U MAaTeMAaTHYEeCKUE METO/Ibl U3YUYEHUS IBOJIIOLUU. [ OMOIOTHYHbIE TEHBI.
CoBpeMeHHbIE METO/1bl TOCTPOEHUS (PUITOTEHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTaI[M1 U SBOJIIOLMSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TMpaBwiia) 3BONMIONUU. [Ipunyun cmenvt @yuxkyuu. HeobpatumocTsb
IBOJIIOLIMU. AZlanTUBHAs paanannsa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUN.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkens.

Tabnuupl u cxembl: «OUITOTEHETUYECKUH PSiT JIOMAAN», «APXEONTEPUKCY, «3BEPO3YyOBIE SAIEPHIY,
«Crerouedainel», «Punnodutel», «CeMeHHble NAaNOPOTHUKM», «buoreorpaduyeckue 30HBI 3eMIIH,
«/Ipeiip xoHTHHEHTOB», «PenukTel», «HavanpHble cTaauu SMOPUOHATIBHOTO PA3BUTHUS MMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHUHBIE U aHAJIOTMYHBIE OpPraHbl», «PyauMeHTs», «ATaBU3MBI), «XPOMOCOMHBIE
HaOoOpbl 4YelloBeKa W LIMMIaH3e», «lJ1aBHbIE HaIpaBieHMs 3BOJOLUNY, «OOlIMe 3aKOHOMEPHOCTH
IBOJIIOLIVN.

OO6opynoBaHue: KOJJIEKIIUM, TepOapuu, MYJSHKA HCKOMAEMbIX OCTATKOB OPTraHU3MOB, MYJIDKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HH HA 3emie

Hayunble rUnoTe3sl MPOUCXOXKICHUS KU3HM Ha 3emiie. AOuoreHe3 W maHcrepmus. JloHayuHble
MIPEJICTAaBICHUS O 3apOKJIEHUU KU3HU (KpeaunoHu3M). ['MmoTe3a moCTOSIHHOTO caMO3apoKICHUS KU3HU
n e€ omposepkeHue onbitamu @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa. [IpoucxokneHue >KU3HM U
acTpOOHOJIOTHSI.

OcHOBHBIE 3Talbl HEOpraHWuYeckod »sBomronuu. [lnaHerapHas (reojoruyeckas) HBOJIOLHSA.
XuMmuyeckasi HBOJIIOLNS. AOUOTEHHBIH CHHTE3 OpraHMYeCKHX BelecTB U3 HeopraHumdeckux. OmbiT C.
Munepa u I'. FOpu. O6pa3zoBanue nonuMepoB u3 MoHoMepoB. Koanepsarnas runore3a A. 1. Onapuna,
rUnoTe3a nepBuyHoOro OynpoHa J[k. XonmaelHa, reHetuueckas runoresa I'. Mémnepa. Puboszumsr (T. Uek)
u runore3a «vupa PHK» V. I'nn6epra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHUE ITPOTOKIICTKH.



Hcropus 3emau u Metonbl €€ n3ydeHus. Vckonaemple opraHnyeckue ocTatku. ['eoxpoHosorus u
e€ Meronpl. OTHOCUTENbHAS U aOCONMIOTHASI Te€OXpOoHOJorusl. ['eoxpoHoIornyeckas mIkaga: 30HbI, 3PbI,
MIEPUOBI, ATTOXH.

HavansHele 3Tansl oprannyeckor 3Bosonuu. [losiBieHne u 3BOMIONNS NEPBBIX KJIETOK. DBOJIOLUS
MeTabonu3ma. Bo3HukHOBeHHE nepBbIX 3kocucTeM. CoBpeMEeHHbIE MUKPOOHBIE OMOIUIEHKHM KakK aHajor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapuoOThI 1 SyKapUOTHI.

[Ipoucxoxaenue »sykapuorT (CUMOMOTEHE3). BOJIOLMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpouncxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHbBIE 3Talbl 3BOJIIOIUM BbICIIUX pacTeHuil. OcHoBHBIE apomopdo3bl pacTeHuil. Brixon
pactenuil Ha cymry. IlosiBieHne crOpoBBIX pacTeHMM M 3aBoeBaHUME UMM cylld. CeMEHHbIE PacTEHHUS.
[IponcxoxaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE ATaIbl BOJNIONHMU XUBOTHOTO Mupa. OCHOBHbIE apoMOp(h03bl KUBOTHBIX. BeHpckas
¢dayna. KemOpuiickuii B3pbIB — OSIBIIEHHE COBpEMEHHBIX THIOB. [lepBbie XOpa0BbIe )KUBOTHBIE. JKU3HB B
Boje. OBONIONUS TO3BOHOYHBIX. [Ipomcxoxkaenune amduOuit u  penrtunmii. [Ipoucxoxxnenue
MJIeKOMUTAMUX | ntul. [lpuHnun kimoueBoro apomopdoza. OcBoeHue O€CIIO3BOHOYHBIMU U
[I03BOHOYHBIMU KUBOTHBIMU CYILIH.

PasButue xu3HM Ha 3emiie MO 3paM U NEpUOJAM: apXeu, MpPOoTepo30il, Mane030H, Me3030MH,
kaiiHOo30H. OOmiasi xXapakTepuUCTHKa KiIuMaTa W Teosloruueckux npoueccoB. IlosiBieHne u pacuser
XapaKTepPHBIX OPTaHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBHS U BIMSHUE Ha Ta30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMHpPaHUSI — HKOJIOITMUYECKHUE KPU3UCHI MPOILIoro. IIpuduHbI U CIEeICTBUS MacCOBBIX
BbIMUpaHuid. COBpEeMEHHBIA HSKOJOTHYECKHI Kpu3uc, ero ocobennoctu. IIpobrema coxpaHeHUs
O6uopazHooOpasus Ha 3emIe.

CoBpemeHHas cuctemMa opranndeckoro mupa. [lpunnuns! kinaccupukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoncTpanmun

[Moptpetsr: @. Penu, JI. Cniamnannanmy, JI. [lactep, . 1. Meunukos, A. U. Onapun, J[>x. XonaeiH,
I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuubr u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. Ilactepa mo wusydeHuto
caM03apoJeHus Ku3Hm», «Cxema onsita C. Mumiepa, I'. FOpu», «9Tanbl HEOPraHMUECKOU 3BOJIOLIMNY,
«['eoxpoHonornyeckas mkanay, «HadanpHble 3Tanbl opraHU4ecKol 3BoioIun», «Cxema 00pa3oBaHUs
9YKapHOT MyTéM cumOuoreHesay», «Cucrema XUBOW Npupoabl», «CTpoeHue BUpyca», «ApoMopdo3sl
pactenuit», «Punnodute», «OAHOKIETOYHBIE BOJOPOCIN», «MHOIOKJIETOYHBIE BOJIOPOCIN», «MXu»,
«[TarmopoTHuKN», «l'0OCEMEHHBIE pacTeHUs», «OpraHel LBETKOBBIX pacTeHMi», «(Cxema pa3BUTHS
KUBOTHOTO MHpa», «ApoMopdosbl *KUBOTHbIX», «lIpocreiimmey, «KumeunononoctHeiey, «llnockue
yepBu»,  «UneHucroHorue»,  «PuiOb»,  «3emMHOBOmHBIE»,  «lIpecmbikatomuecs»,  «lITuiby,
«Mnekonuraromue», «PazBuTue )KU3HU B apXeHCKoM 3pey, «Pa3BUTue )KU3HU B MPOTEPO3ONCKOUN ey,
«Pa3BuTHE KNU3HU B MAJICO30MCKON 3pen», «Pa3BUTHE KU3HU B ME3030MCKOU dpey, «Pa3BUTHE KU3HU B
KaifHO30MCKOM 3pe», «CoBpeMeHHasi cucTeMa OPraHuYecKOro MUpay.

OO6opynoBaHue: repOoapuM pacTeHUH pa3iIMYHBIX OT/ENOB, KOJUIEKLIIMHM HACEKOMBIX, BIIa)KHBIE
npenapaTbl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH UIJIOKOKUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydesla NTHUIl U 3Bepel, KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX MCKOIAEMBIX, MYJISDKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas jgaboparopHasa padora «MogennpoBanue onbiToB Musuiepa—tOpu no nsydenuro
a0MOTEHHOTO CHHTE3a OPTAHMYECKUX COSMHEHUH B IEPBUYHOMN aTMochepe».

JlabopaTopnasi padora «/3y4ueHne u onucaHne UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS PACTEHUN Pa3HBIX OTAEIOB.

IIpakTnyeckas padora «3yyeHne ocoOOEHHOCTEH CTPOSHUS O3BOHOYHBIX KUBOTHBIXY.

Tema S. IlpoucxoxaeHue 4ea0BeKka — aHTPONOTreHe3

Pa3nens! u 3agaun anTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEICTABICHUNA O TMPOUCXOXKACHUU 4eloBeKa. Penuruo3Hble BO33pEHHUS.
CoBpeMEHHBIE HAYUHBIE TEOPHH.

CxoncTBO yenoBeka C KUBOTHBIMU. CHcTeMaTHdeckoe MOJoKeHue uvenoBeka. CBUIETEeNbCTBa
CXOJICTBA YE€JOBEKa C UBOTHBIMHU: CPABHUTEIHEHO-MOP(OJIOTHUECKUE, IMOPUOIOTHIecKUe, PU3U0I0ro-



Onoxumuyeckue, mosefeHueckre. OTIMYUS YeIOBEeKa OT JKMBOTHBIX. [IpAMOXOXIEHHE M KOMILJIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOIOBHOTO MO3ra U BTOPOI CUTHAIBHON CUCTEMBI.

JBmwxyume cwibl (pakTopsl) aHTpomoreHesa: Ouojoruueckue, couuanbHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIUH aHTpoNoreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI (IPOKOHCYIIBI) U pAaHHHE
MOHTUBI — OOIIME MPEIKU YeI0BEKOOOPa3HbIX 00€3bsIH U 0. ABCTPAIONUTEKH — IBYHOTHE MPEIKH
moned. YermoBek yMenblid, IepBble U3TOTOBIICHUS OpyAHH Tpynaa. YelloBeK NpsSIMOXOASAIIMM U IEpPBbII
BBIXOJ JIFOJIeH 3a mpenenbl Adpuku. YemoBek reraenb0eprckuii — o0l IpeIoK HeaHaepTaaIbCKOTro
YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YenoBeKk HEaHIEPTAIbCKUN KAaK BUJ JIFOACH XOJOJHOIO KJIMMAaTa.
UYenoBek pa3yMHBII COBPEMEHHOI'O THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a IMpeleilaMu
Ad¢puxu. [laneoreHeTrka u majaeoreHOMHKA.

DBOJNIOIUS COBPEMEHHOTO 4ejoBeka. EcTecTBEHHBI OTOOp B  MOMYJSIHUSAX — YelIOBeKa.
MyTanuoHHbIH nporiece U nonumopdusM. IlomynsuonHbie BOIHBL, Ipel( reHoB, MUTpanus 1 «3PQHexT
OCHOBATEJISD» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacwl. [lonstue o pace. bonbime pacel: eBponeonnas (€Bpasuiickas), aBcTpaso-
HerpouHas (dPKBaTopuajabHasi), MOHTOJOUIHAs (a3uaTcCKO-aMepHKaHCcKas). Bpems u myTtu paccenenus
4yeloBeKa M0 I1aHere. EQuHCTBO denoBeueckux pac. HaydHasi HECOCTOSTENBHOCTb pacu3Mma.
[IpucnocoOaeHHOCTs YeNoBeKa K pa3HbIM YCIOBHSIM OKpYsKarolled cpensl. BrnusHue reorpaduyeckoit
cpensl U apeiida TeHOB Ha MOPQOIOTHIO U (PU3HOJIOTHIO YEIOBEKA.

MeXIMCUUIUIMHAPHBIE METOAbl B (hU3HuecKoi (OMOJIOrHYecKoi) aHTPOMOJIOTHH. DBOIIOIMOHHAS
AQHTPOINOJIOTUSL M IaJ€OaHTPOIOJIOTHS YEJOBEUYECKUX MOMyJsaUuid. buoconuanbHble HUCCIIEIOBAHUS
IPUPO/BI uenoBeka. McciaenoBaHue K03BOIIOIUN OMOJIOTHYECKOTO M COIIMAIEHOTO B UETIOBEKE.

JdemMoHcTpanuu

IToptpetsr: Y. Jlapsun, JI. JIuku, A. . Porunckuid, M. M. I'epacumos.

Tabnuubl u cxembl: «MeToabl aHTponoJIoTuN», «['0JT0BHON MO3T YenoBekay, «YenoBekooOpa3HbIe
00e3bsiHb», «CKeeT 4YenoBeKa W CKeJeT HMMMaH3e», «PyIuMeHThl U aTaBU3Mbl», «/[BIKyIIME CHIIbI
aHTPOIOreHe3a», « IBOJIIOLMOHHOE JIPEBO YEJIOBEKA», «ABCTPATIONUTEK», «HUenoBek ymenblit», «HenoBek
npsMoOXoIaLmiiy, «JlenrucoBckuii yenoBek» «Heannepranbiby, «KpoManboHIb), «IIpegku yenoBekay,
«Tarbl 3BOJIOLUY YeJI0oBeKay, «Pacbl uemoBeka.

O6opynoBaHue: MyISDKM OKaMEHENOCTeH, MpPeAMETOB MAaTepUalbHONW KYJIbTYphl MPEIKOB
yenoBeka, penpoaykuuu (dotorpaduu) KapTHH ¢ MHUGPOJIOTHYECKUMU M OUOJEHCKUMHU CIOKETaMu
MIPOMCXOXACHUS YelloBeka, ¢oTtorpaduu HaXOJOK HMCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKENET UYelOBeKa,
MOJIeTb Yepera 4eJoBeKa M 4eperna IIMMIIaH3e, MOJENb KUCTH 4YeJIOoBeKa M KHUCTU IIMMIIaH3€, MOJENN
TOpca MPEIKOB YEIOBEKa.

JlabopaTopHnasi padora «/3yueHne OCOOCHHOCTEW CTPOCHMsI CKEJeTa YeJIOBEKa, CBA3AHHBIX C
MPSAMOXOKIECHUEM Y.

IIpakTnueckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTallMi YeIOBEKay.

Tema 6. Jk0/10rusi — HayKa 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB M HA/IOPraHU3MEHHBIX CHCTEM
€ OKpY:Kamole cpeaou

3apoxaeHue U pa3BUTHE 3KoJoruu B Tpynax A. I'ymGonsara, K. @. Pynse, H. A. CeBepuoga, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaum 3kojoruu. CBs3b 3KOJOTUU C APYTUMHU
HayKaMH.

Metoael skonoruu. IloneBble HaOmOIeHUSA. OKCIEPUMEHTHI B SKOJOTMM: TMPUPOAHBIE H
nabopaTopHble. MopaenupoBaHue B OSKOJOTUM. MOHUTOPHHI OKPY)KAIOLIEH Cpeabl: JIOKAJIbHBIMH,
pPErHOHATIbHBIN U TJI00ATBHBIN.

3HaueHUe SKOJIOTMYECKUX 3HAHMK Ul YEJIOBEKAa. JKOJOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBsI3€il dyenoBeyecTBa ¢ mpuponor. DopMHUpOBaHUE HKOJIOTHUYECKON KYJIBTYPbl M HKOJOTMYECKOU
IPAaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. ®@. Pynse, H. A. CeBeprios, J. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubpr w cxembl: «Pasmensr skomorum», «Metomasl dKkojorum», «CxemMa MOHHTOPHHTA
OKPY>KaIOILEN CpeabD».

JlabGoparopHas padora «/3yyeHne MeTo10B YKOJIOTHUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmsl u cpefa 0OMTAHUSA



Okonornyeckue (HakToppl M 3aKOHOMEPHOCTH MX jAedcTBHs. Knaccupukanust 3KOJOTMUYECKHX
(dakTOopoB: abWoTHuYecKHe, OWOTHYECKHE, aHTpororeHHeie. OOImMe 3aKOHOMEPHOCTH JIEUCTBUS
skonoruueckux (akropos. IlpaBuno mmuumyma (K. Hlnpenrens, HO. JIubux). TomepaHTHOCTS.
OBpHUOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak SKOJOTWYecKuid QaxTtop. JleficTBue pa3HBIX y4acTKOB
COJTHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIbl PACTEHUN U KUBOTHBIX 110 OTHOILIECHHUIO K
ceery. CurnanbHas pojb cBera. Doronepuousm.

Temnepatypa Kak 9kojorumueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha OpPraHU3MBI.
[ToiKnI0TEPMHBIE U TOMONOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxnocts kak skonorudeckuit axrtop. [IpucnocobneHuss pacTeHUil K MOAEPKAHUIO BOJHOTO
Oanmanca. Knaccudukamnus pacteHuii mo OTHOMICHHUIO K BoJie. [Iprcmoco0neHnst ;KUBOTHBIX K H3MEHEHUIO
BOJHOI'O PEeKUMa.

Cpenpl  oOuTaHHWsl OpraHM3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, IOYBEHHAs, TIJIyOMHHAs
MO/INTOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHUE OCOOCHHOCTH CpeJl OOUTaHUSI OPTaHU3MOB.
[TpucnocoOaeHns OpraHu3MoOB K KU3HHU B pa3HBIX Cpeax.

buonoruueckue putrmbl. Buemnue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJWYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUN KU3HH.

XKuznennsie popmbl opranu3moB. [lonstue o xuznenHoit popme. XKuznennsie HopMbI pacTeHUI:
JIepeBbsl, KYCTapHUKH, KyCTapHUUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POpPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckune ¢akropbl. Buasl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPCHIIMS, XHUITHUYECTBO,
cumbuoz u ero c¢opwmel. [lapazutusm, koomepanus, MyTyalau3M, KOMMEHCAJIW3M (KBapTHPAHTCTBO,
HaxJieOHM4YecTBO). Herpodudeckue B3aumonelicTBus (Tonmdeckue, Qopudeckue, GadpUIecKue).
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUI AJIsl CYIIECTBOBaHUS OPraHU3MOB B cpene oOuTanus. [IpuHimn
KOHKYPEHTHOT'O UCKJIFOUEHHUSI.

JdeMoncTpanmun

Tabmuuer u cxembl: «OKonorndeckue HakTopel», «CBETOBOW CIEKTPY, «DKOJOTHUECKUE TPYIIIBI
KUBOTHBIX TIO OTHOIICHHUIO K CBETY», «TeMIOKpOBHBIE XKHBOTHBIE», «XOJIOJIHOKPOBHBIE >KUBOTHBIEY,
«DPU3HONOrMYECcKUE aJanTaluu JKUBOTHBIX», «Cpenbl oOMTaHMsSI oOpraHu3MoB», «buonoruueckue
putMmbl», <« Kusnenusie (opmbl pacteHuit», «KusHeHHbIE (OPMBI JKUBOTHBIX», «DKOCHCTEMA
IIUPOKOJIMCTBEHHOTO Jiecay, «IJKocucTeMa XBOWHOro Jeca», «llemn mnurtanus», «XUIIHUYECTBOY,
«[Tapazutuzmy», «Konkypenuus», «Cumomos», «KomMmmeHncanmzm.

O6opynoBanue: repbdapuyl pacTeHUW W KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHHUIO Pa3IMYHBIX
AKOJIOTHUECKUX (PaKTOpOB, repOapuul CBETONIOOMBBHIX, TEHETIOOMBBIX W TEHEBBIHOCIUBBIX PACTCHHIA,
CBETOJIIOOMBBIE, TEHENIOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE pAcTEHUs, IepOoapuu U KOJJICKIUU
TETUIONIOOMBBIX, 3UMOCTOMKUX, MOpPO30YCTOMUYUBBIX pPACTEHUH, uydyena NTUI U 3Beped, repbapuu
pacTeHUii, OTHOCAIIMXCS K TUrpoduTam, kcepoduram, Me3opuTaM, KOMHATHBIE PACTEHUS IaHHBIX TPy,
KOJUIEKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpenax, repOaphu U KOJUICKIIMH PACTCHH U KUBOTHBIX,
o0najaroluX 4YepTaMu MPUCIOCOOJEHHOCTH K CE30HHBIM W3MEHEHUSM YCIOBHM XU3HU, repOapuu u
KOJUIEKIIMH PACTEHUN U )KMUBOTHBIX PA3IMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIHH KUBOTHBIX, YUACTBYIOIIIX
B Pa3JIMYHBbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pabora «BrIsiBIeHHE MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopHasi padora «BpisiBieHre npucnocodJeHuii OpraHu3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padoTa «AHATOMHUYECKUE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMI

DKOJOTUYECKHE XapaKTepUCTUKH momynsiuu. [lomymsimust kak Ouonormueckas cucrema. Poib
HEOJAHOPOJHOCTH Cpefbl, (PU3HUECKUX OapbhepoB W OCOOCHHOCTEW OMOJOTHH BHAOB B (POPMHUPOBAHUHU
MPOCTPAHCTBEHHOW CTPYKTYpbl nonyisuuid. (OCHOBHbIE TIOKa3aTed TMOMYJALNH: YHCIEHHOCTb,
IUIOTHOCTb, BO3pAcTHasi U TMOJIOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTparusi.

DKojoruyeckasi CTpykTypa nonyiasuuu. OLeHKa YUCIeHHOCTH MOMysuy. J[MHaMyKa nomyisaiun
u e€ perynsuud. buorndeckuilt noTeHman nonyisinquu. MonenupoBanue AUHAMUKH nonyisiiuu. Kpusbie
pocta uMciaeHHOCTU momynsuuud. KpuBble BbDKMBaHMS. Perynsius 4uMCIEHHOCTH MOMYJSLUUN: pPOJb
(akTOpOB, 3aBUCAIIUMX W HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJOTWYECKHE cTpaTerud BujoB (I- m K-
CTpaTeru).



[Tonarue 06 skonoruyeckor Humie Buaa. MectooOutanue. MHOroMepHasi MOJIEb HKOJIOTHUECKOM
Huim J[x. M. XatunHcona. Pazmepsl sxonorndeckoi Huu. [loTeHmansHas u peaqu30BaHHas HUILLH.

Bun kak cucrema nomyssuuii. Apeaisl BUIOB. Buabl U uX )KU3HEHHbIE CTPATETUU. DKOJOTUYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUSI W MHUIpalMil XKUBOTHBIX. buojormuyeckue MHBa3MM YyKEPOIHBIX
BH/JIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4nHCOH.

TaOmuipl M cXeMbl: «DKOJOTMYECKHE XapaKTEpUCTUKU nomynauun», «lIpoctpancTBenHas
CTPYKTypa Nomyssinuu», «Bo3pacTHele nupaMupl nonyisauun», «CKOpPOCTb 3aCElIeHHs] OBEPXHOCTH
3emMil pa3InuYHbIMU opraHuzMammuy, «Mojens sxkonoruyeckoi Humm Jx. M. Xatunnconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOneHuns ceMsaH pacTeHHI K PacCeICHUIO.

Tema 9. Jko0rus coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobiectBa oprann3MoB. buorienos u ero crpykrypa. CBsizu MeX1y OpraHu3MamMu B OMOLIEHO3E.

Dkocuctema Kak oTkpbiTas cuctema (A. Jx. Tencnm). OyHKIIMOHANBHBIE OJOKHM OPraHU3MOB B
HKOCHUCTEME: MPOYIIEHTHI, KOHCYMEHTHI, peayleHThl. Tpopudeckue ypoBHU. Tpoduueckue memnu 1 ceTu.
Abunotnyeckue 6510ku sKocucTeM. [1ouBbI U UiIbl B 3kocucTeMax. KpyroBopoT BeliecTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE TIOKa3aTelld 3KOCUCTEMbl. broMacca v mpoayKuus. DKOJIOrHYeCKUue MUpaMubl Ynuced,
OMOMacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uyxmyayuu. HamnpapneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKLeccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUU U MX NPUYUHBI.
AHTpOIOreHHbIe BO3ACHCTBUS Ha cykieccuu. KinumakcHoe coobuiectBo. bruopasnoobpasue u moiaHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoiHbIE SIKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUCHEeMbl MOPeU U OKeaHo8. IKOCUCmeMbl
MYHOp, 1€C08, Cmenell, nyCmblHb.

AHTpONIOr€HHbIE YKOCUCTEMBI. Arpo3kocucremMa. ArporeHo3. Paznnuus Mexay aHTpONOTr€HHBIMU
Y IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas d¢iopa u  QayHa.
CuHaHTponu3anusi ropojackoi QayHsl. buonmormdyeckoe u X03sMCTBEHHOE 3HAYEHHE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHPOBaHUS OCHOBHBIX B3aWMOJEWCTBUN OPraHM3MOB B 3KOocucTemax. Poub
KAcKkaoHo2o a¢hghexma u 6uU006-30upuxamopos (Kuouesvlx 6ud08) 8 (QYHKYUOHUPOBAHUU IKOCUCHIEM.
IlepeHoC »sHeprum M BEMIECTB MEXIY CMEXKHBIMU 3KOCHCTEMaMH. YCTOWYMBOCTh OPIraHU3MOB,
MOMYJISIIMM U 9KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3IECHCTBUM.

Mexanuzmbl 8030eticmeus 3a2pA3HeHUli pa3HblX MUNO8 HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX, OCHOBbI IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTo0710TUsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX IKOCHCTEM.

JdemoncTpanuu

[Toptper: A. JIx. Tencau.

Tabmuuel u cxemsl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMa UIMPOKOJIMCTBEHHOTO JIEcay,
«JxocucTeMa XBOMHOrO jeca», «DyHKIMOHAIBHBIE IPYIIBI OPraHU3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B 3KocucTeme», «llemm mnutanus (mactOWInHAs, JAETPUTHAs)», «IKOJOTHYECKas MNUpaMuia
qrcen», «JKoJIornyeckas nupaMmuaa Ouomaccoly, «IKoJIOTHYecKas nupaMuaa sHeprumny», «O0pa3oBaHue
6onota», «llepBuuHast cykueccusi», «BoccTaHoBieHue jeca mocie Moxkapa», «IKOCHCTeMa 03epay,
«ArponeHo3», «KpyroBopoT BeliecTB U HOTOK SHEPTHH B arporieHo3e», «[Ipumepsr ypboskocuctem».

Ob6opynoBanue: repOapun pacTeHUH, KOJJIEKIIMM HAaCEKOMBIX, dydeia NTHIl U 3Bepell, repbapun
KYJIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcanue ypooIKOCHCTEMBD».

JlabopaTopHas pabora «l3yueHue pasHOOOpa3us MEIKUX MOYBEHHBIX YICHHUCTOHOTHX B Pa3HBIX
9KOCUCTEMAX».

IKeKypeust «OKCKypcUsi B TUNUYHBIA OuoreoneHo3 (B AyOpaBy, OepesHsK, €JIbHUK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHs B arpo3KOCHCTEMY (Ha T0JI€ I B TEIUIMYHOE XO03SICTBO)».



Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmieruranerapHas 00oj0ouka 3eMJId, TZI€ CYIIECTBYET WJIM CYIIECTBOBaja J>KHU3Hb.
PaszButue npencraBnenuii o 6uocdepe B Tpynax D. 3rocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
O6mactu 6uocheps! u e€ coctas. JKuBoe BemiecTBo 6uochepsl v ero GyHKIIUN.

3aKOHOMEPHOCTH cymuiecTBoBaHHs Ouocgepbl. OcobeHHOCTH OHOChepsl Kak T100aIbHOM
sKkocucTeMbl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTbl BelecTB U OMOr€OXHMMHUYECKHE
UKJIBI (yriiepoja, a3oTa). PUTMudHOCTh siBJIeHU# B Onocgepe.

3onanbHOCTh OMocepsrl. [lonstue o Ouome. OcHOBHBIE OMOMBI CYIIM: TYHJApA, XBOWHBIE Jieca,
CMEIIaHHbIE U NIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CaBaHHBI, ITyCThIHU, TPOIIUYECKHE JIECa, BBICOKOTOPDSI.
Kimmar, pacTuTenbHBIN U KUBOTHBIM MHP OMOMOB CYIIIH.

Ctpykrypa ¥ (yHKIHS >KHBBIX CHUCTEM, OIIGHKA WX PECYpCHOTO MOTCHIHMAla U OUOCHEpHBIX
GyHKIHA.

JdemMoHcTpanuu

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

Tabmuier u cxemsr: «I'eochepst 3emmy», «KpyroBopoT azota B npupoze», «KpyroBopot yrieponaa
B npupoe», «KpyroBopot kuciopoa B npupoze», «KpyroBopot Bojabl B nmpupoje», «OCHOBHbIE OMOMBI
CyLI», «Knmmmarmyeckue  mosca  3eMIIN», «Tynapa»,  «Taitray, «CMmemanHslii  Jiecy,
«IupoxonucTBeHHBII Jecy, «Crenby, «CaBanHay, «llycToiHay, « Tponuyeckuit gecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUY KUBOTHBIX.

Tema 11. YestoBek M OKpYKawIIas cpeaa

DKooTnYeckne KpH3HChl M MX NpUYMHBL. Bo3aelicTBue yenmoBeka Ha Oumocdepy. 3arpsisHeHHE
BO3AyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOW cpeabl. OXxpaHa BOJHBIX PECYPCOB.
Paspymenune mouBsl. OXpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHHne Kinumara.

AHTpPOIIOTEHHOE BO3JIEHCTBHE HA PACTUTEIBHBIA M KUBOTHBIK MuUp. OXpaHa pPacTUTENBHOTO U
KUBOTHOTO MHUpa. OCHOBHBIC NPUHIUIBI OXpaHbl Mpupoasl. KpacHble kHuUTH. OC000 OXpaHseMbIe
npupoansie Teppuropun (OOIIT). borannyeckue casbl U 300JI0THYECKUE TAPKH.

OCHOBHBIE TIPUHIUIBI yCTOMYMBOTO PAa3BUTHS UEJIOBEYECTBA W NPHPOMABI. ParmoHambHOE
MIPUPOIONOIB30BaHUE M COXpAaHEHHE OMOJIOTHYEecKOro pazHooOpaszus 3emin. OOIIHMe 3aKOHOMEPHOCTH
rJI00ANBHBIX AKOJIOTHUECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEpOSTHBIE
MIOCIIECACTBUSL.

PazBuTne MeTONOB MOHHTOpPHHTA Pa3BHTHSI OMACHBIX TEXHOTCHHBIX NporeccoB. CucmemHvle
uccre0osanuss nepexooa K pecypcocobepezaioujeli U KOHKYpeHmocnocoonou sHepeemuxe. buonozuueckoe
pasHoobpazue u buopecypcel. Hayuonanonvie ungopmayuonnsie cucmemvl, odbecneyusarowue 00Cmyn K
uHgopmayuu no COCMOAHUI0 OMOEIbHLIX 81008 U IKocucmem. OCcHo8bl IKOpeadburumayuu IKocucmem u
cnoco608 60pb0OBI ¢ buonoepedcoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoncTpanuu

Tabmuupl U cxembl: «3arpsisHeHHE arMmochepb», «3arpsisHeHHe ruapochepb», «3arps3HeHHE
nouBb», «llapHukoBeii 3ddexr», «Ocobo oxpaHseMble MNPHUPOAHBIE TeppuTopum», «Moaenu
YIIPABIIIEMOTO MUPAY.

Ob6opynoBanue: ¢oTorpadun OXpaHSIEMbIX pacTeHUH U KUBOTHBIX Kpachoil kuuru Poccuiickoii
®enepannn, KpacHol KHUTH perHoHa.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 BHOJIOT'MHU HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IPOrpPaMM
cpeaHero o01ero o0pazoBaHus: TMYHOCTHBIC, METAIIPEAMETHBIC U ITPEIMETHEBIE.

B cTpyKkType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI MPOrpPaMMbl IO OHOJOTUU BbIICIICHBI
CIIEYIOIINE COCTABJISIFOIINE: OCO3HAHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON HICHTHYHOCTH —
TOTOBHOCTM K CaMOpa3BUTHIO, CaMOCTOSITENIBHOCTH M CAMOOIPEACNICHUIO, Haluuue MOMueayuu K
0o0y4eHHI0 OHOJIOTHH, yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKICHHH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LEHHOCTEH U MCTOPUUECKUX TPATUIMI pa3BUTHUS OMOJIIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms 00YYaIOIIUXCA PYKOBOACTBOBATbCSA B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMHU
YCTAaHOBKAMM, TMPUCYIIUMHU CHUCTEME OMOJIOTMYECKOro 00pa3oBaHUs, Haiuyue NpagoCO3IHAHUS
AKOJIOTUYECKON KYIBTYPbI, CHOCOOHOCMU CMAasumb UEIN U CTPOUTH )KMU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrPAMMBI 110 OUOJIOTMH JOCTUTAIOTCS B €MHCTBE Y4eOHOM
M BOCIHUTATEIbHOM  JIEATEIbHOCTH B COOTBETCTBMM €  TPAJAUIMOHHBIMA  POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHSITHIMHU B O0IIECTBE
MpaBUjiaMd ¥ HOPMaMd TOBEJCHUS U CIOCOOCTBYIOT IpOlleCCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS W
CaMOpAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY H
MIPaBOMOPAJIKY, YEJIIOBEKY TPYy/Aa U CTaplIeMy MOKOJICHUIO, B3AMMHOTO YBaXKEHHUsI, 0EPEKHOTO OTHOIICHUS
K KYJIbTYPHOMY HAaCIEAUI0O U TPAAULUsM MHOrOHalMOHalIbHOro Hapona Poccuiickoit ®enepauuu,
MPUPOJE U OKPYKAIOLLIEH Cpelie.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «bHOJOTHS» MOKHBI OTpaXkaTb
TOTOBHOCTB U CIIOCOOHOCTH 00YHYaOUIMXCSl PyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH TO3UIIUEH
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHUEHTAllMW, TO3UTHUBHBIX  BHYTPEHHHX  YOEXICHUI,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIECTBa, PaCIIMPEHUE >KU3HEHHOTO
ONbITa W ONBITA JIEATEIBHOCTH B IIPOLIECCE pEeaTU3allMM OCHOBHBIX HANPAaBICHUM BOCIHUTATEIbHON
NEeSTEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskaIaHCKOro BOCIIHTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3WUIMU OO0YYaIOIIEerocsi KaKk aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEeIHLHOCTH MIPH CO3JJaHIH YUEOHBIX MTPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIBHBIX 33/1a4, BHIMOJIHEHUN OMOJIOTUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTB OTpEENATh COOCTBEHHYIO IMO3UIIMI0 TIO0 OTHOIIEHUIO K SIBJICHHSIM COBPEMEHHOM
’KH3HU U 00BICHSTE €€;

YMEHHE YYHUTHIBATh B CBOMX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJEUCTBUSA
JOJIeH C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOIHEHUS YU€OHBIX, MO3HABATEIbHBIX
Y UCCIIENOBATENbCKUX 3a/1ay, YBAKUTEIHHOTO OTHOIIEHUS K MHEHHIO OIIMOHEHTOB TPH OOCYXIECHUU
CHOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOU JEATETHLHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHom, ropaoctu 3a CBOM Kpau, cBOK0 PoauHy, CBOU SA3BIK U
KYJIbTYpY, MPOIIOE U HACTOSIIIIEe MHOTOHAIITMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0 W TMaAMITHUKAM HPUPOABI, JOCTHXKEHHIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IC;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAHOBIEHHE WM pa3BUTHE OWOJIOTHH,
MMOHUMAaHUS 3HAYCHHUS OWOJIOTUM B MO3HAHUHM 3aKOHOB MPHUPOJBI, B JKU3HHU YEJIOBEKA U COBPEMEHHOTO
o01ecTBa;

ujeiHas yoe:xx1€HHOCTh, TOTOBHOCTh K CIY)KeHHI0 | 3ammTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENISAM, CO3JAaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULUAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAas O3CTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH KayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, (POPMHUPOBAHHUS KYJbTYPbI 3J10POBbS M 3MOLUOHAIBHOIO
Os1aromosty4ms:

MOHMUMAaHUE U peanu3alus 370poBoro u 0Oe3omacHoro obpasza >KU3HU (340pOBOE MUTAHUE,
COONIOZICHHE THTMEHUYECKHX TIPAaBHJI M HOPM, COaJaHCHUPOBAHHBIM PEKUM 3aHATHH M OTABIXA,
perynspHas ¢u3nyYecKash aKTUBHOCTH), OEpPEKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 370POBBIO;

MMOHMMAaHHUE IICHHOCTH MPaBWJI WHAMBHIYAJILHOTO U KOJIJIEKTUBHOTO OE€30MAacCHOTO MOBEJCHUS B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUI 1 HETPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

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

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW U COLUAJIBHOM HANpaBlIEHHOCTH,
CIIOCOOHOCTH MHHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIITOJHSTH TAKYIO IS TEILHOCTD;

UHTEpeC K pa3iuuHbiM chepaM npodecCHOHATbHOW AESTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP Oymyiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TUTAHEI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEU HKU3HU;

7) 3K0JIOrM4€eCKOT0 BOCIIMTAHMS:

9KOJIOTHUECKHU IieJiecooOpa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY KM3HU Ha 3eMJjie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBIIIEHUE YPOBHS SKOJOTHYECKON KYIbTYpPhl: IPUOOPETEHHE OMBITA MJIAHUPOBAHUS MTOCTYIIKOB U
OIICHKU WX BO3MOXHBIX TTOCIICICTBUM JIJISi OKPYXKAIOIIEH CPEIbL;

OCO3HaHUe TTI00aTbHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTeil X pelIeHHs;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble MPU HM3YUYEHUU OWOJIOTHUU 3HAHHMS U yYMEHHS TIpH
pelieHnr MpoOJieM, CBA3aHHBIX C PallMOHAIBHBIM TMPUPOJONONb30BaHUEM (COOMIOACHHUE MPaBUII
MOBEJICHUsI B TPUPOJIC, HAMPABICHHBIX HA COXpaHEHUE PABHOBECHS B DKOCHUCTEMAaX, OXPaHYy BHJIOB,
HKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUATHE NEUCTBUM, MPUHOCIUIUX BpEI OKPYKAKOMIEH NPUPOJHOW Cpele, yMEHUE
MPOTHO3UPOBATh HEONAroNpHUATHBIE ASKOJOTMYECKHUE TMOCIEACTBUS MPEANPUHUMACMbBIX JCUCTBUIA H
MpeA0TBpaIIaTh UX;

HaJM4YMe Pa3BUTOrO IKOJIOTMUYECKOTO MBIIICHHUS, SKOJIOTHYECKON KYIbTYpHhI, ONbITA I€ATEIbHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHS  PYKOBOACTBOBAaThCA HWMH B  TTO3HABATEIILHOM,
KOMMYHUKAaTUBHOM MU COLIMAJIIBHOW MPAKTHKE, TOTOBHOCTU K YYAacCTHIO B MPAKTHUECKOW AESITENIbHOCTU
AKOJIOTUYECKOW HAPaBJIECHHOCTH;

8) neHHOCTH HAYYHOI 0 O3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B MOJIMKYJIBTYPHOM MHDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOW KYJIbTYPhI KaK CPEICTBA B3aUMOJEHCTBUS MEXKY
JIFOJIBMH U TIO3HAHKS MUDPA;

MOHUMaHUe crnenuuKd OMONIOTUM KaK HayKW, OCO3HaHus €€ pond B (HOPMUPOBAHHUU
paIMOHAIBFHOTO HAYYHOTO MBIIIUICHHSI, CO3/JIaHUH IIEJIOCTHOTO TMPEACTABICHUS 00 OKpPYXKAIOIeM MHPE



KaK O €IMHCTBE MPHUPOJIbI, YeTIOBEKA U OOIIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUH
po0JIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH Ui COBPEMEHHOM LMBWIM3ALMU: 00ECIICYEHUSI HOBOTO
YPOBHSI pa3BUTUS MEIULMHBI, CO3JAHHWE IEPCHEKTHBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIIaTh
pecypcHbIe MPOOIEMBl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 TII00AIBHBIX IKOJOTHYECKUX
npobieM M obecredyeHus: IMepexoja K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAaHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aUHTEPECOBAHHOCTh B IOJIYYE€HUM OHOJOIMYECKMX 3HAaHUM B LENSIX IOBBILIEHUsS O0OLIel
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKLIMOHAJIHHON IPaMOTHOCTH
oOy4Jaronuxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB MTO3HAHUS, UCIOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh IIOJy4YaeMble 3HAHUSA I aHalIuW3a U OOBSICHEHUS SBICHUH OKpYXaloIero Mupa u
MPOUCXOIAMIUX B HEM M3MEHEHUH, YMEHHE JieNaTh 0OOCHOBAHHBIC 3aKIIOUEHHUS Ha OCHOBE HAy4YHBIX
(aKTOB U UMEIOIIUXCS IAHHBIX C II€JIbI0 MOJTY4YEHHUS TI0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OWMOJIOTMYECKUE 3HAHUS Ul pemieHust mpolieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME LEHHOCTH HAayYHOW JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh UHAUBUIYyaIbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPAa30BAHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUH B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS Y4eOHOro npeamera «broaorusy BKIIOYAIOT: 3HAYUMBIE
it GOPMHUPOBAHUS  MHUPOBO33PCHUS  OOYYAMOIIMXCS  MEKIUCIUIIMHAPHBIC  (MEXKIPEIMETHBIC)
oOIIeHAYYHbIE MOHITHS, OTPAKAIOLIUE IEIOCTHOCTh HAy4YHOH KapTHUHBI MUpa U CHenu(puKy METOJI0B
MO3HAHMSI, UCTOJIB3YyEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, PHEPTHUs, SBJICHHE, MPOIECC, CUCTEMA,
HAy4YHBI (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIeAOBaHUE, HaOIoJaeHUE,
U3MEPEHHE, OJKCIIEPUMEHT H JApPYTHe); YyHHUBEpPCAJIbHbIC Y4YeOHbIE ACUCTBUS (IIO3HABATEJIbHBIC,
KOMMYHHKATHUBHBIC, PETYISTUBHBIE), oOecrieunBaomuye GopMupoBanue (HyHKIIMOHAIBHON IPaMOTHOCTH
U COIMAJIBbHON KOMIIETEHIIUA OOYYaIOIIUXCs; CIIOCOOHOCTh OOYYArOIIMXCSl MCIOJIb30BAaTh OCBOCHHBIC
MEXIUCHUIUIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS W YHUBEpCalbHbIE Yy4YeOHbIE JEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbpTare mzydeHus OMONOTHH Ha YpPOBHE CpeAHEro oOIero oopazoBaHUs Y 00YyYaroIlIerocs
OyayT c(hOpMHUPOBaHBI TO3HABATEIIBHBIC YHUBEPCAIBHBIC Y4YeOHBIC JEWCTBUSA, KOMMYHHKATHBHBIC
yYHHUBEpCAIbHbIE Y4eOHbIE ICHCTBHS, PETyISTUBHBIE yHHUBEpPCAIbHBbIE Y4eOHBbIE AEWCTBHS, COBMECTHAs
e TeTbHOCTD.

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUSI MPOTPAMMBI CPEIHEro OOIIero OOpa3OBaHUsS TOJKHBI
OTpaxaTh:

OBiajeHne YHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENNLHO (POPMYTHUPOBATH U aKTyaIH3UPOBATH IPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHHWM 3HAHWW NPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHaIM3a, CUHTE3a,
CpaBHEHUs, Kiaccupukanuu, 0000IIeHNs), pACKPBIBATh CMBICIT OMOIOTUYECKUX TMOHSATUH (BBIACISTH HX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATD CBSI3H C PYTHMH ITOHATHSIMH);

OTIPECTIATh IeNN ACSITeTBbHOCTH, 3a7aBasl MmapaMeTpbl U KPUTEPUU UX JOCTHUIKECHHS, COOTHOCHUTH
PE3YNIbTAThI NEATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0ObsICHEHUS (DAKTOB U SIBJICHH KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JCTYKTHUBHBIC, 110 AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TIPOTHBOpPEYMS] B PACCMATPUBACMbBIX SBICHHSX, (OPMYIUPOBATh BBIBOJBI H
3aKITIOYEHUS;

MPUMEHSITh CXEMHO-MOJICNIbHBIE CpPEICTBA JUIsl TPEICTABICHUS CYIIECTBEHHBIX CBSI3€H W
OTHOIIIEHWH B M3Yy4aeMBIX OHOJOTMUECKHX OOBEKTaX, a TakKe NPOTUBOPEYHMI pa3HOrO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;



pa3pabareiBaTh IJIaH PEIICHUS MPOOJIIEMbl ¢ y4€TOM aHAIM3a HMMEIOIIUXCS MATepPHAIbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATH
PHCKH TIOCTIEACTBUMN JCATEIHHOCTH,

KOOPJIWHUPOBATh ¥  BBIIOJNHATH pa0OTy B  YCIOBUSX PEATBHOTO, BUPTYAIBHOTO W
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIQJICTh HAaBBIKAMU y4e0OHO-HCCIIEIOBATEILCKOH W MPOEKTHON JIEATENhbHOCTH, HaBBIKAMH
paspernieHust mpo0IeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJI0OB ITO3HAHMS;

WCIIOIb30BaTh  PA3JIMYHbIE BHJBI JEATECIBHOCTH I10 IIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, MPEOOPA30BAHUIO U IPUMEHEHHUIO B YYEOHBIX CHTYAIMSIX, B TOM YHCIIE MPH CO3JIaHUU
y4€OHBIX M COLUATBHBIX POCKTOB;

dbopMUpOBAaTh HAYYHBIH THUI MBIIIICHHS, BIIAJETh HAYYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMH
MOHSATHSIMM U METOIAMH;

CTaBUTHh U (DOPMYITHPOBATH COOCTBEHHBIC 33/1a4U B 00Pa30BaTEILHON ICATEIHPHOCTH U KU3HEHHBIX
CUTYaIUsX;

BBISIBIIATh ITPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYaJU3MPOBATh 3ajJady, BBIIBUTATh THUIOTE3y €&
pellleHrs, HaXOJUTh apryMEHTBl ISl JOKa3aTelbCTBA CBOUX YTBEPXKICHUM, 3aJaBaTh IMapamMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJIyUCHHBIE B XOJ€ PEUICHHS 3aJaud pPe3yJbTaTbl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYHIIECTBJISITh  LIEJICHANIPABICHHBIM TMOUCK TIEPEHOCa CPEACTB M CHOCOOOB JACHCTBUSA B
npodeccuoHaNbHYIO Cpeny;

YMETh MEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO M IIPAKTUYECKYIO 00JIACTH KUZHEACSITSIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIE WJIEH, MIPEAJIaraTh OPUTMHAIIBHBIC MOAXObl U PEIICHUS], CTABUTh MPOOJIEMBbI U
3aJ1a4u, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOUYHMKAX MHQOpMAIMH (TeKCTe y4eOHOro MmocoOwusi, HaydyHO-
MONYJISIPHOM JTUTEpaType, OMOIOTHYECKUX CIIOBAPSX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax /aHHBIX, B
WuTepHere), aHanu3upoBaTh WH(DOPMALMIO Pa3TUYHBIX BUAOB U (HOpPM MpEACTaBICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(hopMyIHpOBaTh 3aMPOCHI U MPUMEHATH PA3IUYHBIE METO/IBI MPU MOUCKE U 0TOOpe OMOIOTUUYECKOM
nH(popMaIuu, He0OXOAMMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOJIH30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMAIbHYIO (pOpMy TpeacTaBiIeHHs] OMOIOTHYECKON HH(OpMaIu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIpYTroe);

WCIONIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEACTBA MPHU paboTe ¢ OMOIOTHYecKoil MHpOpMAaIIHeii:
MPUMEHATh XUMUUYECKHE, (PU3NYECKre U MaTeMaTHYeCKUEe 3HAKU U CUMBOJIBI, (HOpMyIbl, aOOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMH PACIO3HABaHUA W 3aIIUThl WH(OpMaiuu, WHOOPMAITMOHHOW 0€30MacHOCTH
JIMIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HM, aKTHBHO YYacCTBOBATh B JHAJIOTE WIIH
JIUCKYCCUU TIO CYIIECTBY OOCYyKIaemMod TeMmbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3BIBATH CY)KJICHUS
OTHOCHUTEIIFHO BBHITIOJIHEHUS TIpeJijlaraéMoi 3aJa4d, YIUTHIBATh HHTEPECH U COTJIACOBAHHOCTH TO3UIUI
JOPYrUX YYaCTHUKOB JUAJOra WIH TUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHHS, MMOHUMATh 3HAYEHHWE COIMAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTyallli, YMEThb CMSTr4aTh KOH(MJIUKTBI WU BECTU
TIEPETOBOPHI,



BJIAJIETh PA3JIMYHBIMH Crioco0amMu OOILICHHS M B3aWMOJICHCTBHSA, MOHMMATh HAMEPEHUS IPYTrux
JOJIeH, MPOSIBIIATh YBAXKUTEIbHOE OTHOUIEHHE K COOECEHUKY U B KOPPEKTHOM dopMe hopMylInpoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYILECTBa KOMaHAHON U MHAUBHUIYAIbHON pabOThl MpU peLIeHUH
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh IMPUMEHEHHs TPYMNIOBBIX  (QOpM
B3aMMOJICICTBUS NP pEeUICHUH YueOHOM 3a/1auH;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHHM ¢ Yy4€TOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH KaXKJ10T0 YJieHa KOJUIEKTHBA;

MPUHUMATD LIEJH COBMECTHOW JIEATEILHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATH NEHCTBUS 1O €€
JOCTUKEHHUIO: COCTaBIISATh IUJIaH JEWCTBUM, paclpeAensiTh PO C Yy4€TOM MHEHHUH YYaCTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXKJIOT0 Y4YacTHHKA KOMaHJIbl B OOHIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLIGHWBATh HJAEM C TO3UIMH HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBISITh MO3UTHBHOE CTPATETHYECKOE MOBEACHHWE B PA3IMUYHBIX CUTYalUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMSI IS BBISBICHUS MPOOJIEM M MX PEIICHUS B >KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHHWM IIeJIeBbIe U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX W TMOCTYIIKaX IO OTHOLICHUIO K >KUBOW MPUPOAE, CBOEMY 3J0POBBIO H 3J0POBBIO
OKPYKAIOIINX;

CaMOCTOSITENTHO OCYILIECTBIIATH TIO3HABATENBHYIO JESITEIbHOCTD, BBISABISTH MPOOIEMBI, CTABUTH H
(dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITENFHOCTU U JKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIFHO COCTaBIIAITh IUIAH pEIIeHUS MNpoOJeMbl ¢ YYETOM HMMEIOUINXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIMOUTEHHIA;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paclIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

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

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBATH (DOPMHUPOBAHUIO M TIPOSIBIICHUIO IMPOKOH APYIUIMH B PA3HBIX 00JACTAX 3HAHUH,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJaJIeTh HaBBIKAMHU I[103HABATEJIILHOM pedIeKCHH KaK OCO3HAHUS COBEpUIAEMBIX JeHCTBUH U
MBICITHTEIBHBIX TPOIECCOB, MX PE3yIbTaTOB W OCHOBAHH, WCIOJB30BATh MPHEMBI Pe(ICKCHH IS
OLIEHKU CUTYyalllH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO;

MPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3€E PE3YyIbTaTOB JAESITEIbHOCTH;

3) npuHsATHE CeOsI U IPYTrHUX:

MIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YNIbTAaTOB ACITEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaATh CIIOCOOHOCTH IOHUMATh MUP C TO3UIHH JPYroro 4eJI0BeKa.

NPEJMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS coOepX)aHUs ydeOHoro mpeamera «buonorus» Ha
yrIyOJIEHHOM YpOBHE OpPHEHTHPOBAaHBI Ha oOecredeHue MTpOoPMIbHOTO OO0ydeHUs OO0ydJaroIIuXcs
Oouonoruu. OHM BKIIOYAIOT: CHeHU(pUYECKHe A OWOIIOTUM HAayYHBIE 3HAHMS, YMEHHUS H CIOCOOBI
HeﬁCTBHfI II0 OCBOCHHUIO, HWHTCPHpPCTAlIUN H npe06pa3OBaHm0 3HaHPII>i, BUAbI OCATCIBHOCTU IIO



MOJIYYEHUIO HOBBIX 3HAHUI U WX TPUMEHEHUIO B PA3JINYHBIX YUEOHBIX, a TAKXKE B PEATbHBIX KU3HEHHBIX
cutyanusx. [IpeaMerHbie pe3ynbTaThl MPeACTaBICHBI IO F0JIaM U3y4EHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro mnpeamera «buosnorus» B 10 Knacce IOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe W POJM OHOJOTHMH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TMO3HAHUM 3aKOHOB NPUPOJBI U PEHICHUU
npoOJeM paloOHAIBHOTO MPHUPOJIONONB30BaHNUSA, O BKJIAZC POCCHICKMX U 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OHOJIOTHH;

BJIAJICHUE CHUCTEMOHl OMOJIOTMYECKHMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIHE
OMOJOrMYecKHe TEpPMUHBI U TOHATHS (KHU3Hb, KIETKa, OpraHu3M, MeTa0oJu3M, TOMEOCTas,
CaMOpPETyJIALNs, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTh, POCT M PAa3BUTHE),
ounosornueckue teopuu (kieroyHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopusi HacnenctBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o 1eHTpax MHOrooOpaszus u
MIPOUCXOXACHUS KYJIbTYPHBIX PACTeHMIi), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB II€PBOTO IOKOJICHHUS,
pacIleIIeHHs], YACTOThl TaMeT, HE3aBUCUMOIo HacienoBaHus I'. MeHzens, roMOoloruueckux psijioB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiosa), npuHIumns! (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOAAMH HAYYHOTO TIO3HAHUS, HCIOIB3YEeMbIX B OHOJOTHYECKUX
UCCIIETOBAHMX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPHUOT M DIYKapHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIJe OaKTepHil, rpuOoB, pacTeHUH, )KUBOTHBIX
U YeJOBEKa, CTPOCHHS OPraHOB M CHCTEM OPIraHOB pAcTEHM, XKMBOTHBIX, YEJIOBEKa, IPOLECCOB
KHU3HEICATSNIbHOCTH, MPOTEKAIOIINX B OPraHU3Max PAacTeHUM, )KUBOTHBIX U YEJIOBEKa, OMOIIOTHYECKUX
mporeccoB: oOMeHa BemecTB (MeTaboiu3M), TPEBpAIICHUS JHEPTHH, OpPOXKEHUS, aBTOTPOPHOTO H
rerepoTpoHOro TUIOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio3a, TraMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHSI, MHINBUAYAIBHOTO Pa3BUTHs OpraHnU3Ma
(oHTOTEHe3a), B3aUMOJICHCTBHUS T€HOB, TeTEPO3HCca, HICKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXJly OPraHOMIaMU KJIETKU U UX (QYHKUIUSMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEeH M WX (PYHKUHUSIMH, MEXKIy OpraHaMH M CHUCTEMaMH OpPraHOB y paCTEHUH,
KUBOTHBIX M YeJIOBEKa U UX (PYHKUIUSIMHU, MEXKITY CHCTEMAMU OPTaHOB M MX (YHKIHUAMH, MEKIY dTallaMH
oOMeHa BEIIeCTB, JTalaMHU KIETOYHOTO IHMKIA M JKA3HEHHBIX IUKJIOB OPraHU3MOB, JTalamMu
SMOPUOHAIILHOTO Pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMU Cpe/ibl OOUTAHMUS;

YMEHHE BBISBISATH OTIUYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIe PACTCHHI, )KUBOTHBIX U
YeNI0BeKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIME AapryMEHTbHI, OHOJOIMYECKYI0 TEpPMHUHOJOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTeNbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHUYECKHUX TPYIII,

YMEHHE pellaTh OWOJIOTHYECKHE 33aJayM, BBIBIATH HPUYMHHO-CIEICTBEHHbIE CBA3M MEXKIY
UCCIIETyeMbIMU OMOJIOTMYECKUMH MTPOLIECCaMU U SIBJICHUSIMU, JIEJIaTh BHIBOJIbI M MPOTHO3bI HA OCHOBAHUU
IIOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJIHATH Ja00paTOpHbIE M MpaKTHYECKHe paboThl, COOMIOAATh MpaBuia Mpu padboTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bI, NMPOBEPATh MX SKCIEPUMEHTAIBHBIMH CPEACTBAMH, (HOPMYIHUPYS
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyUEHHbIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI;

yMEHHE y4acTBOBAaTh B YUEOHO-UCCIEIOBATEIHCKON padOTe MO OMOJIOTUH, YKOJIOTHU M MEIUIIMHE,
OpOBOJUMON Ha 0a3e HIKOJbHBIX HAYYHbIX OOINECTB, M IYOJUYHO MPEACTABIATH IOJyYCHHbIE
pe3yNbTaThl HA YYEHUYECKUX KOH(PEPEeHIINAX;

YMEHHUE OIEHMBATh ATHYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHMN B 001acTH OWMOJOTHH U
MEAUIHNHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHME, HANpaBICHHOE H3MEHEHHWE TeHoMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymeld TpoPecCHOHAIBHOW JESTEIHbHOCTH B
obiacT OHOJOrMH, MEIMLMHBL, OWOTEXHOJIOTUH, BETEPUHAPUHU, CEJIbCKOTO XO3SICTBA, NHIIEBON
MIPOMBIIIJIEHHOCTH, YIIIyOJsATh IO3HABATENbHBI HWHTEpEC, HaNpaBlIE€HHBIH Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOLIEH Mpodeccur U NpoJoHKeHUE OHOJIOrMYECKOro 00pa30BaHusl B OpraHU3alUsiX CPEeTHEro
PO eCCHOHAITBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buonorus» B 11 Knacce IOMKHBI
OTpaXkaTh:



c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W POJM OHOJOTMH B CHCTEME ECTECTBEHHBIX HayK, B
(bopMHPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B TIO3HAHUM 3aKOHOB MPHUPOJBI U
pELICHUH HKOJIOTHYECKUX MPOoOJIeM 4YeloBeYeCTBa, a TAaKXKe B PEUICHHH BOIMPOCOB PallMOHAIHLHOTO
MPUPOJONOIB30BaHus, U B ((OPMUPOBAHUH 1IEHHOCTHOT'O OTHOUIEHHSI K IPUPOJIe, OOIIECTBY, YEIIOBEKY, O
BKJIAJIC POCCHIMCKHIX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJAJE€Th CHCTEMOH OHMOJOTMYEeCKMX 3HAHHWM, KOTOpas BKJIIOYAET ONpEICNICHUS U
MOHMMAaHHE CYITHOCTH OCHOBOTMOJAraroIIuX OWMOJIOTHYECKUX TEPMUHOB M TMOHATUN (BHI, KOCHUCTEMA,
ouocdepa), Omonornueckue TeopuH (dBoMONMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHS
sBostonnn), yueHus (A. H. CeBeproBa — o nmyTsx M HampasieHMsIX 3Bosonuu, B.J. Bepnanckoro — o
6uocdepe), 3akoHbI (TeHeTHueckoro pasHoBecus JIx. Xapau u B. BaitnOepra, 3apo/IbliieBoro cxoacraa
K. M. bopa), npaBuna (mMunumyma 0. JIubmxa, IKOJIOTHYECKOW NHpPaMUIBl SHEPTUH), TUMOTE3HI
(rumote3a «mupa PHK» Y. I'mnGepra);

YMEHHUE BJIaZIeTh OCHOBHBIMH METOJaMH HAYYHOTO IO3HAHUS, MCIOJIb3YEMbIMH B OMOJIOTHYECKUX
HCCIIEIOBAHUIX >KUBBIX OOBEKTOB M SKOCHUCTEM (OINMCaHUE, U3MEpPEHHE, HAOII0JACHHUE, SKCIIEPUMEHT),
croco0aMH BBISIBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHH B IPUPOJIE;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPHU3HAKU: BUAOB, OMOTEOIIEHO30B, 3KOCHUCTEM U Ouocdepsl,
CTa0MJIM3UPYIOIIETO, JBIKYIIETO W Pa3phIBAIOLIETO €CTECTBEHHOrO OTOOpa, aIoNaTpUYECKOro H
CUMIATPUYECKOT0 BUI000pa30BaHUsl, BIUSHUS JBIDKYIIUX CHJ SBOJIIOIMHU HA TE€HO(OH] MOMYISIHNH,
MPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpelne OOuTaHUsS, YepelOBaHMUsl HANpaBICHUHM HBOJIIOLIMH,
KpYroBOpPOTa BEILIECTB M MOTOKA SHEPTUU B HIKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXJy IpOLECCaMU HBOJIIOLMH, ABMKYIIMMH CUJIAMU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX YKOCHCTEM U MPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTJIMYUTEIbHBIC IPU3HAKN JKUBBIX CUCTEM, IIPHCIIOCOOJICHHOCTh BUIOB K Cpele
oOuTaHusi, aOMOTHYECKUX W OMOTUYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€H OpPraHW3MOB B
cooOmiecTBax, aHTPOITOTEHHBIX N3MEHEHHIA B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUINE AapTyMEHThI, OHOJIOTUYECKYI0 TEPMHUHOJIOTUIO H
CUMBOJIMKY JJIsl J0Ka3aTelbCTBAa POJICTBA OPraHM3MOB Pa3HBbIX CHUCTEMATUYECKUX TPYII, B3aUMOCBS3U
OpraHM3MOB U cpeAbl OOWTaHWs, EJAMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH COXPAHEHUS
MHOT000pa3us BUIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHMS IIPHPO/IBI U YEIOBEUECTBA;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISABISATh MNPUYUHHO-CICICTBEHHBIE CBSI3U MEXKIY
MCCIIETyeMBIMH OMOJIOTHYECKUMH ITPOIECCAMU U SIBIICHUSIMH, JEIaTh BEIBOJIBI M TPOTHO3BI HA OCHOBAaHUH
MOJTyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE M MpaKTHUYECKHE padoThl, COONIOAATh MpaBuia Mpu padorte
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMU CPEICTBaMH, (HOPMYIHPYS
1eJIb UCCIIEIOBaHMS, aHATIM3UPOBATh MOJyYEHHbIE PE3YJIbTaThl U JIENIaTh BHIBOJIBI;

yYMEHHE y4acTBOBAaTh B YUEOHO-UCCIEIOBATEIHCKON paboTe MO OMOJIOTHUH, IKOJIOTHU M MEIUIIMHE,
IpOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHbIX OOINECTB, M IYOJUYHO MPEACTABIATH IOJyYEHHbIE
pe3yIbTaThl HA YIEHUYECKUX KOH(EPEHITUIX;

YMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOXKJICHUH JKU3HU, YEJIOBEKa U YeJIOBEUECKUX pac,
0 MPUYMHAX, TOCIEACTBUIX U CIIOCO0ax MpeJoTBpallleHUs ITI00aIbHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYILECTBIISATh OCO3HAaHHBIA BbIOOp Oyaymied npodeccuoHanbHON HeATENTbHOCTH B
oOnacti OWOJIOTUH, SKOJOTMM, TPUPOIOIOIb30BAHNS, MEIUIUHBL, OUOTEXHOJOTUH, IICUXOJIOTUH,
BETEpUHAPUH, CEIBCKOI0 X031 CTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIyOIsTh M03HaBaTeIbHbBIN HHTEpEC,
HaIpaBJIEHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOA0JDKEHNE OHMOIOTHYECKOTO
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPOPECCHOHATBLHOIO U BBICILIET0 00pa30BaHuUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHble (undpoBbie) 00pazoBaTe/IbHbIE
Kourpoabuble IIpakTHyeckue
n/n MPOrpamMmbl Bcero pecypcbl
padoThI padoThI
1 buosiorus xak Hayka 1 https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=GzTO2vLzyLA
5 uBLIe . R 5 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqbjuUJ
HNBBIC CUCTCMbI U UX U3YUCHU index:4 pp:|AQB
https://www.youtube.com/watch?v=GzTO2vLzyLA
3 BHOTOMHS KITCTKIL 2 05 !lst:Pl_qUGY_DvaumTLeXclBlRZZJOhZquJUJ
index=4 pp=iAQB
https://www.youtube.com/watch?v=15IV-fylKLc
4 XuMHuYecKast OpraHu3aryst KJIeTKH 10 1 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
5 CtpoeHue U QYHKIMU KICTKU 8 2 https://resh.edu.ru/subject/lesson/5397/
6 OOMEH BEILECTB H MPeBpaIIICHHC 9 1 https://resh.edu.ru/subject/lesson/2486/
OHCPIUHr B KIICTKC
H .
7 acneHCTBeH}faﬂ HHopMaLH i 9 0.5 https://resh.edu.ru/subject/lesson/3847/
pcam3anus €€ B KJIICTKE
8 Ku3HeHHBII UK KICTKH 6 1 https://resh.edu.ru/subject/lesson/3917/
9 Crpoenne n dyniuun 17 1.5 https://resh.edu.ru/subject/lesson/3917/
OpTraHnu3MOB
P .
10 A3MHOMCHHE 1 paspiTHe 8 15 https://resh.edu.ru/subject/lesson/3861/
OpTaHU3MOB
I'enetnka — Hayka o
11 HACJIC/ICTBEHHOCTH U 2 0.5 https://resh.edu.ru/subject/lesson/5386/

HN3MCHYUBOCTHU OPTaHN3MOB




3aKOHOMEPHOCTH

12 10 1 https://resh.edu.ru/subject/lesson/5386/
HaCJICACTBEHHOCTHU

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 1 https://resh.edu.ru/subject/lesson/5386/

14 I'eHeTHKa yenoBeka 0.5 https://resh.edu.ru/subject/lesson/3653/

15 Cerekiusi OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/3939/

16 brotextonoris it CHRTCTHHCCKs 4 https://resh.edu.ru/subject/lesson/3939/
ouonorus

17 PesepBHOE Bpems 1
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11 KIIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

KoaunuyecTBO 4acoB

Bcero
padoThI

KoHnTpoJbHbIE

IIpakTnyeckue
padoThI

JuaexkTpoHHbIe (LU(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI

3apoKJIeHUE U
pa3BUTHE
SBOJIFOIIMOHHBIX
MPEJCTaBICHUM B
OHOJIOTHH

http://school-collection.edu.ru/

MHuKpO3BOIIOLHS U
€€ pe3ynpTaThl

14

http://biology-online.ru/

MaxkpoaBoitonus u
€€ pe3ynpTaThl

http://multiring.ru/course/biology/content/index.html#.VVDoJ3FfgX50

IIpoucxoxnenue u
pa3BUTHE )KU3HU HA
3emie

IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOTEHE3

OKomorus — Hayka
0
B3aMMOOTHOIIEHUSX
OpPTraHu3MOB U
HaJIOPTaHU3MEHHBIX
CHCTEM C
OKpYyKaroleun
cpenoit

15

10

1.5

0.5

http://school-collection.edu.ru/

http://multiring.ru/course/biology/content/index.html#.\VVDoJ3FfgX50

http://interneturok.ru/ru/school/biology/11-klass

Opranusmsl 1 cpesia
oOuTaHus

1.5

http://biology-online.ru/




10

DKO0JI0Trus BUIOB U
MOMYJISIIUANA

DKonorus
COOOIIIECTB.
DKOJIOTHYECKHUE
CHCTEMBI
buocdepa —
riaobanabHas
JKOCHCTEMA

12

0.5

0.5

http://school-collection.edu.ru/

1. http://luts.ucoz.ru/load/27-1-0-109

http://biology-online.ru/

11

12

YenoBek U
OKpY’Karollas cpeaa

PesepBHOE Bpems

http://interneturok.ru/ru/school/biology/11-klass

OBILIEE KOJIMYECTBO
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