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COJAEPKAHUE OBYYEHUA

10 KUIACC

ConepkaHnve  MpPOTpaMMBbl,  BBIJICJICHHOE KYpCcuU8OM, HE  BXOJIUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Bbuosorusi Kak HayKka

COBpeMeHHaﬂ OHoJIorus — KOMIUIEKCHAs HayKa. KpaTKaH HUCTOpUs pa3BUTHA OMOJIOTHH.
buonornueckue HAayKM W H3Yy4YaCMbIC HUMU Hp06JICMI)I. qDYHIIaMeHTaJII)HI)IG, IMPUKIAAHBIC U
IMOUCKOBBIC HAYYHBIC UCCIICAOBAHNS B OMOJIOTHH.

3naueHue Ouosorud B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Onoaorueil. 3HaueHNUe OUOIOTUU B MIPAKTUUECKOH J1€ATEeTbHOCTH
YeJIOBEKa: MEUIIMHE, CEIbCKOM XO035ICTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPOJIBL.

JdemMoHcTpanuu
Hoptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY. I'apsei,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBmos, M. HW. Meunukos, H. W. Basunos, H.

B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabnuibl 1 cxeMbl: «CBsI3b OMOJIOTUM C APYTUMH Haykammuy, «CucreMa OMOJIOrHYeCKUX
HAYK».

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHHUE

JKuBble cucTeMbl Kak MpeaMeT nu3ydeHus: 6nonoruu. CBOWCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb WU ILEJIOCTHOCTb, CIIOKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSIPHBIMA, KJIETOUHbIN, TKaHEBBIH,
OpTraHU3MEHHBIH, MONYJISIIUOHHO-BUI0BO, 9KOCHUCTEMHBIN (6MOTEOIIEHOTUYECKHIA),
ounochepnsiid. [Iporeccsl, mpoucxoasimye B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnb kak popma cymectBoBanus MaTepuu. Hayku, uzydaroniue )UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3alUu.



N3yuenune xuBbIX cucteM. Metonpl Ononornyeckord Hayku. HabOmromeHue, nsmepeHue,
SKCHEPUMEHT, CHUCTeMaTh3auus, MeraaHanu3. lloHsaTMe o 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHoil. IDmanupoBanue skcnepumenrta. I[locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonstue BEIOOPKU U €€ J0CTOBepHOCTh. Pazdpoc B Ouonorunueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yNbTaToOB. [IpUUMHBI UCKAKEHUS PE3YJIbTATOB AKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuuel 1 cxembl: «OCHOBHBIE MpPU3HAKM JKU3HU», «buonornyeckue cucTeMsl»,
«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOM IpUpobl», «CTpoeHue KUBOTHON
KIIETKN», «TKaHH )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OPraHu3May, «broreoneHos»,
«buocdepar, «MeToabl H3ydeHUS KUBOU TPUPOIBI».

O6opynoBanue: 1abopaTtopHoe  O00OpyIOBaHWE  JUIsi  MPOBEICHUS  HAOIIOJCHHIA,
U3MEPEHUI, JKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnonap30BaHNe PA3NMYHBIX METOJOB IIPU HU3YYEHUU JKUBBIX
CHCTEMM.

Tema 3. BuoJsiorus KieTku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €AMHULA )KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.llBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUH.

MeToapl MONEKYISIPHOM W KJIETOYHON OHONOTHMHU: MHKPOCKOMUS, Xpomatorpadus,
anekTpodope3, MeToJ  MEUeHbIX aromMoB, JuddepeHImanbHoe  EeHTPUYTUpoOBaHUE,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KJIeMOK. DNeKTpOHHAas
MUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

Hoptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Ilneiinen, P. Bupxos, K. M. bap.

Tabmuiel u cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIH MHUKPOCKOM», «VcTopus
pPa3BUTHUS METOJIOB MUKPOCKOITHUI.

OO6opyoBaHue: CBETOBOM MHKPOCKOT, MHUKpPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KJIETOK.

IMpakTnyeckas padora «/I3yueHue MeToAOB KIETOYHOW Ouojoruu (Xxpomarorpadus,
anekTpodopes, nudpdepenmansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH



XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Boja u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUU KIETKU, TEIJIOPETYISALUU.
MI/IHepaJIBHbIe BCIICCTBA KJIICTKU, UX GI/IOJIOI‘I/I‘IGCKaH POJIb. Ponp kKaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BelllecTBa KJIETKU. buonornueckue nonumMepsl. benku. AMUHOKUCIOTHBIN
cocrtaB OenkoB. CTpykTypbl OenkoBoi Monekyinbl. IlepBuunasi cTpykTypa Oenka, menTHHas
CBsI3b. BTopuuHnas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYpbl. [leHaryparus. CBolcTBa OENKOB.
Knaccudukanus 6enkoB. bruonornueckne GyHKIun 6enKkoB. [Ipuonui.

VYrineBonbl. MoHOCaxapu/ibl, JUCaXapyibl, OJUrocaxapuibl W Ioiucaxapuiabl. OOmit
IUTAaH CTPOCHUs W (U3HKO-XMMHYECKHE CBOMCTBa YIJIeBOAOB. buonormdeckue QyHKINN
YIJIEBOOB.

Jlumuaer.  [mapodunsHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNAIOB.
Tpurnuuepuasl, Gochonunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuun nunuaos. Obume
CBOMCTBA OWOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
HOJYIIPOHHUIIAEMOCTb.

Hyxneunnossie kucnorel. JJHK nu PHK. Crpoenne HykinenHoBbix kuciaoT. HykineoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonorunueckue ¢pyuknuu JHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenue monekyssl AT®. Makpospruueckue cBsa3u B Mojiekyine AT®. buonornueckue
¢yaknuun  AT®. BoccraHOBICHHBIE TEPEHOCYMKH, UX (YHKIMK B  KICTKe. /[pyeue
HYKieo3uompugocgamul (HT®). CexBeHHpPOBaHHE JIHK. Memoowv 2EHOMUKLU,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHasi 6uonorus: OMOXuMUYECKHe M OMO(U3NYECKHUE HCCIEOBaHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYphl Ouomonekyi. Mooeruposanue cmpykmypol U QyHKYu
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HEenpupoOHbLX AHAN0208.

JdemMoHcTpanuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. IIpy3unep.

ﬂI/IaFQaMMHZ ((PaCHpeI[eJ'ICHI/IC XUMHYECKHX DJIEMEHTOB B  HEKHBOU IpupoacH»,
«P ACIpCACIICHUC XUMHUYCCKUX 3JICMCHTOB B JKUBOM IpupoacH».

Tabnuier u cxemsl: «[lepuonudeckas TabIuIa XUMHUYECKUX DSJEMEHTOBY», «CTpoeHue
MOJIEKYJBbl BOABI», «BemecTtBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYpbl OENKOBOWH MOJEKYINbI», «CTpOeHHE MOIEKYN YrieBoJI0B», «CTpOeHHE MOJIEKYI
munuaoBy, «HykiienHOBbIE KUCIOTB», «CTpoeHue MOJEKyIbl ATD.

O6opyaoBaHKe: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ IOMOIIbI0 KAaUeCTBEHHBIX PEAKLIUII».

JlabopaTopHas padora «/ccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3INYHBIX OPIaHU3MOBY.



Tema 5. Ctpoenue u yHKUMM KJIETKH

Tumbl KIETOK: dyKapHOTHUYECKass W mpokapuoTudeckas. CTpyKTYypHO-(yHKIIHOHATBHBIC
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTuueckoil kierku. Kierounas creHka Oakrtepuii U apxeil.
OcoOeHHOCTH CTPOCHUS TeTepOTPOo(PHOI U aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crtpoenune U QyHKIMOHUPOBAHUE dyKapuOTHUECKOl kieTku. [1nazmaTnueckas memOpana
(mma3manemma). CTpykTypa IUTa3MaTHyecKod MeMOpaHbl. TpaHCIIOPT BeHIECTB dYepes
I1a3MaTHYecKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOnery€éHHas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUN-KaJTMEeBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (harounTo3. Jk3ounTo3. Kinerounas crenka.
CrpykTypa 1 QyHKIMU KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

Huronnaszma. Ilutozonb. [lutockener. [Buxkenue nuroriazmbl. OpraHoWAbl KICTKH.
OpHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTuueckas cetb (JI1C), anmapar ['onbmxwy,
JM30COMBI, UX CTpOCHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TpaHyIsIpHOTO peTHKynyma. Mexanusm wHanpasienus oeakos 6 OIIC. Cunres
pactBopuMbIx  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eckuii peTukynym. CekperopHas Qynkuus anmapara [ombmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benkos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OpPraHOMbBl KIJIETKH: MHUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonopuu u naacmud. Cumobuocenes (K.C. Mepeowckoeckuii, JI. Mapaynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpUH W Tactuj. [lepBUuYHBIE, BTOPUYHBIE M CJIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHuM.

Hemem0Opannbie opranonpl kietku CTpoeHue U pyHKIUH HEMEMOpaHHBIX OPraHOMI0B
KIeTku.  PuGocomsl. Ilpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. Akmunogvle
Mukpogunamenmoi.  MblllIeUHble  KIETKH. AKMUHOBble ~ KOMNOHEHmMbl — HEeMbIULEUHbIX
knemok. Mukpotpy6ouku. Knerounslii nentp. CTpoeHrne U ABM)KEHHE KTYTUKOB U PECHHYEK.
MuxkpoTtpy6ouku nutorasmsl. Llentpuons. berku, accoyuuposannvle ¢ Mukpoguiamenmamu u
mukpompybouxkamu. Momoprule 6enxu.

SAnpo. O6on0uka si7pa, XpOMaTHH, KapuoIiazma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIMH.
SAnepuslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE paclonokeHHe XPOMOCOM B MHTepha3HOM
anape. dyxpomamun u 2emepoxpomamur. benKkn XpoMmaTuHa — TUCTOHBL JJunamuxa s0epHOuU

06010uKU 8 MUmo3ze. HoepHulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdemoHcTpaumuu

[Moptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.



Tabmuubl U cxembl: «CTpoeHHE HSYKAPUOTHUECKOW KIETKH», «CTpOeHHE IKUBOTHOMN
KJIETKW», «CTpOEHUE PACTUTENBHON KIETKN», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
MPOKAPUOTUYECKON KIICTKH.

OO6opyioBaHMe: CBETOBOM MHMKPOCKOI, MHUKpPOIpEnapaThl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHbIX KJIETOK.

JlaGopaTopHas padora «/3ydyeHne cTpOeHUS KIETOK Pa3INYHbIX OPraHU3MOB).
IIpakTnyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHas pabdora «lccienoBanue 1mia3smMoinsa 1 ACIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

HpaKTI/I'—IECKaﬂ paﬁoTa ((I/ISY‘IGHI/IG JABHIKCHHA NUTOILIA3MBbI B PACTUTCIIbHBIX KIICTKAX.

Tema 6. O0MeH BelecTB U MPeBpPallleHUe SJHEPTUU B KJIETKe

AccuMUIISIIMS U AUCCUMMIISILIMS — JIBE CTOPOHBI MeTaboiau3Ma. Tumsl oOMeHa BEIecTB:
aBTOTPOGHBIN 1 TeTepOTPO(DHBINA. YUyacTe KUCI0opoa B OOMEHHBIX MPOIEccax. JHEPreTUIecKoe
oOecnieuenue kietku: npespamienue AT® B oOMeHHbIX mporeccax. PepMEeHTaTUBHBIN XapakTep
peakiuil KIeTo4yHoro Merabonusma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICUCTBHUS.
Kodepmentsl. Otinuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EpPMEHTAaTHUBHBIX pEaKUMi OT pa3iIMyYHbIX
(baxTopoB.

IlepBUYHBII CHUHTE3 OpPraHUYECKUX BeIIeCTB B KieTke. POTOCUHTE3. AHOKCUEHHbI U
oxcucennvlli  pomocunmes y  baxkmepuu. Ceéemocobupaiowue nuemMeHmosl U NUSMEHMbL
peakyuonnozo yenmpa. Ponb XjaopomiactoB B mpomecce GoTocuHTe3a. CBETOBast M TEMHOBas
dazel. @omoovixanue, Cs, Cs u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTH (HDOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAUeHHE (DOTOCHHTESA.

XemocuHrte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opranu3mbl. Buasl Oposkenus. [IpoaykTel OpoKeHUS M UX HCIIOIh30BAHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH M BO30YIUTEIH
0oJ1e3HeH.

A3p06HLIC OpTraHHU3MBI. OTalbl SHEPTCTUUCCKOTO oOMeHa. IloaroToBUTEIBLHBINA HTall.
I'muxonus — 6CCKI/ICHOpO,Z[HOC paciCIiJICHUEC I'TFOKO3bI.

buonornveckoe OKUCIEHHE, I KJIETOYHOE JIbIXaHUe. POJIb MUTOXOHIPHI B MPOIECCax
OHMOJIOTUIECKOTO OKHCIICHHS. Huxmmueckue PEaKIm. OxucnuTeNnbHOE
dochopunupoBanue. duepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonuou ATD-cunmaswvl. [lpeumyiectBa  a’poOHOTO TyTH OOMEHAa BEIIECTB TEpPEen
aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu



[Moptpertsr: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «POTOCHHTE3», «IDHEpreTudeckuii ooMen», «bmocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

OO6opynioBaHue: CBETOBOM MHUKPOCKOII, 000pyI0BaHUE ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlabopaTopHasi pabora «/I3yueHue KaTaaUTHUYECKONM aKTHUBHOCTU (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlabopaTopunasi pa6ora «/3yueHue (¢GepMEHTAaTUBHOIO paCHICIUICHUS IEPOKCHAA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGoparopuas padora «CpaBHeHHE MPOIECCOB (DOTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi paboTa «CpaBHEHUE NPOLIECCOB OPOKEHUS U AbIXAHUS.

Tema 7. HacieacrBeHHasi MHpOpMalus U peaju3anus eé B KJeTKe

Peakuuu matpuyHoro cunresa. [IpyHINI KOMIUIEMEHTApPHOCTH B pPEAKLUSAX MAaTPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHQpoOpManuu. ['eHeTH4eckuil KoJ, €ro CBOWCTBA.
Tpanckpunuus — Marpuunelid cuHTe3 PHK. IIpuHIMNe! TpaHCKpUNIMK: KOMILJIEMEHTApHOCTD,
aHTUIIAPAIUIENBHOCTb, aCUMMETpUUHOCTh. Co3pesanue mampuunvlx PHK 6 sykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue TpancnopTHbix PHK B 6nocunrese Genka. YcinoBus
O6uocunTe3a 6enka. Koguposanue aMuHokucioT. Poiabs pubocom B OuocuHTe3e Oenka.

Coepemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
JYKapHOT. Perynsiust akTUBHOCTHM TE€HOB Yy mpokapuoT. I'mmoreza omnepona (P. XKako0,
K. Mano). Monekynsapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomol 2enos. Perynsiyst oOMeHHBIX MporeccoB B kieTke. KieTounslii romeocras.

Bupycsl — HeksieTouHble (hOPMBI JKU3HU U OOJIMTaTHBIE Mapa3uTbl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yukn JHK-codeparcawux
supycos, PHK-coodepacawux supycos, 6akmepuogazos. Obpamnas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusi 4YenoBeka, JKMBOTHBIX, pactenui. CIINJ, COVID-19,
COITMATHHBIE U METUIIMHCKHUE TIPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz borvuux maccusos («bigdata») cmpykmypHuvix
buonocuueckux oannvix. Hanomexnonoeuu 6 buonoeuu u meouyune. [lpoepammupyemvle pynkyuu

benxos. Cnocobvl 0ocmasku 1ekapcms.

JdemMoHcTpanuu



[Moptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUI.

Tabmuiel  w  cxemsbl: «buocunTe3  Oenkay, «l'eHeTmdeckuii kKoa», «Bupycem,
«bakrepuodarny.

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCa».

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Kinerounsnii nuki, ero mepwonasl u perymsmus. MaTepdaza m muto3. OcoOEHHOCTH
MPOIIECCOB, mpoTekaronmux B uHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTHYSCKU
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEpPa3bl.

Marpuunsiii  cunre3 JHK —  permmmkanms.  I[lpuHnuner  permkanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIM  CUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
pernkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Tenomeps! U Testomepasa. XpoMOCOMHBIN
HA0Op KJIETKM — KApUOTHUIL. J{MIUIOMIHBIA M ramiouIHbI Habopel XpomocoM. ['omonornyHbie
XpoMocoMel. [Tos10BbIE XpPOMOCOMBL.

HGHGHI/IC KIICTKHM — MUTO3. CTaI[I/II/I MHUTO3a U HNPOUCXOAAIINC B HHUX IPOLCCCHI. Turnbl
MHUTO3a. KapI/IOKI/IHGB U IIUTOKUHE3. brojaornueckoe 3Ha4CHNE MUTO34.

PGFYJ'IXIII/H[ MHUTOTHYECKOI'O ITHMKJIa KJICTKH. HporpaMMI/IpyeMa;I KJICTOYHAsl TUOeIb —
alloIITOo3.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHANIbHAsI TeHOMUKA. Mexanusmbl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrxa» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuubl U cxembl: «KU3HEHHBIM UK KIETKH», «MuT03», «CTPOCHHE XPOMOCOM,
«Pemmukanms JJHK».

OO6opyioBaHMe: CBETOBOM MHUKPOCKOM, MUKpomnpenapaTsl: «MHUTO3 B KJIETKaX KOpeIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPEIapaTaxy.

JlaGopaTopuas padora «HaOmoneHrne MUTO3a B KJIeTKaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOTIpETapaTax ).

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB



buonoruueckoe  pasHooOpazue  opraHuzMoB.  OJIHOKJIETOYHBIC, KOJOHHAJBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OcobenHoctT CTPOCHUSA U KUBHEACATCIbHOCTU OJHOKJICTOUYHBIX OPIraHU3MOB. BaKTepI/II/I,
apxeu, OJHOKJICTOYHBIC FpI/I6BI, OOHOKJICTOYHBIC BOJOPOCIIU, APYIrUc MPOTHUCTHI. KononunanbsHbie
OpraHru3MbI.

B3auMocBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTelibHAsA, IOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUIMH M pPaCIOIOKECHUS
TKaHEW B OpraHax pacTeHUH.

Tkanum JKMBOTHBIX ¥ 4ejoBeKa. THIIBI JKMBOTHBIX TKaHEH: DSNMTEIUANIbHASA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTPOCHUS, (DYHKIHMHA M PACHOJIOKCHHS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

OpraHH. BereratuBHbie u ICHCPATHBHBIC OPIr'aHbl paCTCHHﬁ. Opl" aHbl U CUCTCMBbI OPraHOB
JKHBOTHBIX U YCJIOBCKA. qDYHKIII/H/I OpraHoB U CUCTEM OpPIraHOB.

Omopa Tena opranu3moB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI cKeneT. CTpOCHUE U TUIThI COSAMHEHUS
KOCTEH.

JIBrokeHHEe OpraHu3MoB. JIBMKCHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOHIIHOE,
KTYTUKOBOE, pECHWYHOe. J[BYKeHHWE MHOTOKJIETOYHBIX PACTEHWUH: TPONMH3MBI W HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

IIuranne OpPraHru3MoOB. HOFJ’IOHIGHI/IC BOJBI, YIVICKUCIIOTO rada 1 MUHEPAJIbHBIX BCHICCTB
paCTCHUAMMU. IIuTanue >XUBOTHBIX. BHYTpI/IHOJ'IOCTHOG U BHYTPHUKIICTOYHOC IIUIICBAPCHUC.
IIuTanne 1MO3BOHOYHBIX JKHMBOTHEBIX. OTI[GJ'H)I MUIICBAPUTCIBHOI'O TpPAKTa. HI/IHICBapI/ITeHI)HI)IC
JKCIIC3bI. HI/IH_ICBapI/ITeJ'IBHaH CUCTEMA YCIIOBCKA.

Jlbrxanue opranu3MoB. Jlpixanue pacteHuid. [Ipixanue »kuBoTHbIX. nddys3us razos uepes
NOBEpPXHOCTh KJeTKU. KoxkHoe apixanue. JlpIxarenbHas MOBepxXHOCTh. JKabepHoe u nérouHoe
JpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHMs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaIOIuX. Perynsauus apixanus. [{pixareabHble 00bEMBI.

TpaHcnopT BemecTB y OpraHu3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHui. TpaHcropt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cucTeMa U e€ opransl. KpoBeHOCHas cuctemMa o3BOHOYHBIX
KUBOTHBIX U yesoBeka. Cepjile, KpOBEHOCHbIE cCOCyAbl U KpoBb. Kpyru KpoBooOpaiueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHON CHUCTEMBI MO3BOHOYHBIX IKHUBOTHBIX.
PaGoTa cepana u e€ perynsmms.

Beinenenne y opranusMoB. Beigenenue y pacreHuil. BelneneHue 'y JKMBOTHBIX.
CoxkpatutenbHble Bakyosau. Opransl BbieneHus. OUibTpanusi, ceKpenus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHM3Mbl pabOThl OpPraHoB BbIAeNeHUS. CBsA3b IOJIOCTH Tella C KPOBEHOCHOW H
BBIICTIUTEIIBHON cHCTeMaMu. BblereHne y IO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukm.
Crpoenue u pyHKInOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.



3ammTa y OpraHu3MOB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropel OakTepuil u
LIUCTHI TPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHbIX pacteHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKON 3aIUThl. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [I0KpOBBI M MX ITPOM3BOIHBIE. 3aIllUTa OPraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIETOUHBIH W TyMOpaJdbHBIA HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cneunpuueckuid UMMYyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummynurerta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHple OTBETHI
opranu3MoB. Poib BpoXIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocte U peryndnus y OpraHu3MoB. Pa3gpakuMOCTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisinus y pacteHuil. PocToBble BeleCcTBa U HX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHast cuctema u eé
OTICIbI. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHHS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTICIBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pediekropHast ayra. besycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas perynsiuus M 3HAOKPUHHAS CHCTEMA JKMBOTHBIX W 4elloBeKka. JKenesbl
SHJAOKPUHHOM CHCTEMbl M HX TOPMOHBI. JleiicTBue TOpMOHOB. B3auMMOCBsI3b HEpPBHOW U
SHIOKpUHHOU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu
Hoptper: U. I1. [1aBnos.

Tabauiel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
[I03BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTPOCHHME HACEKOMBbIX», «TKaHU pacTeHU»,
«KopueBsie cuctembl», «Ctpoenue ctebisn», «CTpoeHHe IHCTOBOM TIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «Mplmeunas cucreman,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTpoeHue Mblb», «MMMyHUTETY,
«KumeynononoctHeie», «CxemMa NUTaHUs pacTeHui», «KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHue J0K1€BOro
yepssi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema nrtuny, «HepBHass cucTteMa MIIEKOIUATAOLINXY,
«HepBHas cuctema yenoBeka», «Peduexcy.

O60opyaoBaHKE: CBETOBOM MUKPOCKON, MUKPONpENnaparbl OJAHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU, repOapiy pacTeHUI pa3HbIX OT/EJIOB, BIAXKHBIE MpenapaThbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJUIEKIIUN OECTIO3BOHOYHBIX KMBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHuUE IS IEMOHCTPALIMY TOYBEHHOT'O U BO3YIITHOTO MUTAaHUS PACTeHUH, pacIIeTIeHUs
Kpaxmaja U O0enKoB 1o AeiicTBrueM (GepMEeHTOB, 000PYJOBaHHE AJISl IEMOHCTPAIIMU OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXAaHW3Ma JbIXaTEJIbHBIX JBHKEHUH, MOJIENIN
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KHUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN pacTEHUI.

JlaGopaTopHas padora «/3ydyeHne TKaHEN )KUBOTHBIX».



JlaGopaTopHas padora «/3ydyeHrne OpraHoB IBETKOBOT'O PACTEHUS».

Tema 10. Pa3MHO:KeHMe U pa3BUTHE OPTraHM3MOB

(DOPMBI Pa3MHOXKCHHA OPIraHU3MOB! Oecroiioe (BKJ'II-OLIaSI BereTaTI/IBHOG) H I1OJIOBOC. BI/II[BI
Oecroyioro Pa3MHOXKCHUS: ITIOYKOBAHUE, CIIOPYJIALIUA, (bpal"MeHTaI_II/IH, KJIOHUPOBAHHUC.

[TonoBoe paszmuHoxkenue. IlonoBeie KieTkH, WM rameTbl. Meio3. Craauu wmelosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuii CMbICIH MeHO3a U II0JIOBOTO
nporiecca. Melo3 1 ero MeCTO B )KU3HCHHOM ITMKJIC OPTaHU3MOB.

[IpenzapoxpimeBoe  pasButhe. [‘aMeToreHes y IKMBOTHBIX. [lOJIOBBIE —JKEJIE3BI.
O6pa3oBaHue W pa3BUTHE MOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJICTOK.

OHJ'IOI[OTBOpeHI/Ie n 3M6pI/IOHaJ'IBH06 Pa3BUTHEC KUBOTHBIX. Croco0n1 OILIOJOTBOPCHMUA:
HApY’>KHOC, BHYTPCHHCC. HapTeHoreHe3.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3moB. Mopghozenes — o0na u3z enasnvix npobiem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesza. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe JATykH). [Ipobnenue.
Tunbl apoOnenust. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIe JIMCTKH (TaCTPYJIALINA).
3akiajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS 3apO/IbIia (IMOPUOHATEHAS MHIYKIIHS ). 3aKIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJIbTaT HepapXUUICCKUX B3aUMOJICHCTBUI reHOB. BiusHue Ha SMOPHOHAIEHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTomOpuonanbHbll mepuoi. llpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta KUBOTHBIX. DaKTOpHl PETYNSIIMU POCTAa KUBOTHBIX W desoBeka. Cramuu
MOCTAMOPUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

Pa3smuoxenue u pasputue pacrenuil. I'amerodur u cropodur. Melio3 B KHU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENIBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISIIUN OHTOTEHE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuun

Hoptpetsr: C. I'. Hapamus, X. [lIneman.

Tabnuuel u cxembl: «BereraTuBHOE pa3zMHOKeHHE», « TUITBI OECIIONOT0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMHJIOMOHANb», «Pa3MHOXKEHUE HBIVIEHBI», «Pa3MHOXKEHUE THUAPHIY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30Haa,



«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHe», «Pa3BUTHE MAICKOTO KyKay,
«Pa3Butne capaHun», «Pa3zBuTue ISArymku», «/{BoilHOE OIJIOJAOTBOPEHHE Y LBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIbHBIX M JBYAOJBHBIX pAacTeHUui», «KU3HEHHBIH LHKII
MOPCKOM KanycTbl», «KU3HEHHBIN [IUKII MXay, « KU3HEHHBIN UK MaNOPOTHUKAY, « KW3HEHHBIN
LUKJI COCHBI.

OO6opyioBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPEIApAThI SIMIIEKIETOK U CIIEPMATO30UI0B,
MoJeinb «L{uK pa3BUTHS JIATYILKI.

JlabopaTtopHasi padora «/I3ydeHHe CTpOEHHMS IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass padora «BplsiBIeHUE NPU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopuasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Wctopusi craHOBIIEHHST W pa3BUTHUA TIEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeyecTBEeHHBIX YYEHBIX B pa3BUTUU TeHeTUkU. Paborer H.
K. Konbuioa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenxo, H.
B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. [ 'OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEJIBHBIE
TEHbl, AJbTEPHATUBHbIC IIPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
reTepo3nuroTa, YMcCTas JIMHUS, TUOpPUAbI, TeHOTUN, (eHoTHn. OCHOBHBIE METOJbl T€HETHUKH:
rUOPUA0IOTHUECKHM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKH .

JdemMoHcTpanuu

Hoptpetsl: I'. Mengens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. /1. Kaprieuenko, FO. A. ®ununyenko, H. B. Tumodeer-Pecorckuii.

Ta6J'II/II_[I)I N CXCMBI. <<MGTOJIBI TCHCTUKN, «Cxemsbl CKpCHIUBaHUA).

JladopaTopnasi pa6ora «/{po3oduia kak 00bEKT FreHETHUYECKUX MCCIEA0BAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKOH €IUHO00pa3us
rubpuaoB nepBoro noxojeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3akoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. ['unoresa
YUCTOTBI FaMeT.



AHanuzupyromiee  ckpeniuBaHue.  [I[poMexXyTouHbI ~ XapakTep  HacJeJOBaHMSI.
Pacmiennenue npu3HakoB MpHU HETIOJIHOM JTIOMUHUPOBAHUH.

JluruOpuaHoe CKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HACJICIOBAHMsI MPU3HAKOB. [[UTOIOrNYeCcKe OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHMS.

Cuemiennoe HaciieqoBanue npusHakoB. Pa6otsl T. Moprana. CuernsieHHOe Hacae0BaHue
T'CHOB, HAPYIICHUE CIEIUICHUS] My TeHaMHu. XpPOMOCOMHAs TEOPHS HACJICICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHM3M OINpPEIENICHUS M0Jia. AYTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIil Mo ['eHeTHueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

l'enoTun kak wnenoctHas cucrema. [lnernoTponuss — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHoxecTBEeHHbIN amienu3M. BzaumonelicTBue HeauleabHbIX TeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eHeTdeckuii KOHTpOJIb pa3BUTUSA PACTEHUM, JXUBOTHBIX M YEJIOBEKAa, a TaKXKe
(U3UOJIOrMUECKUX IPOLIECCOB, OBEACHUS M KOTHUTUBHBIX (QYHKIMH. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO3SIMH — IMapasuT» M «XO35MH — MHKPOOHOMY.
['eneTHuecKkue acreKkTbl KOHTPOJSI M U3MEHEHUs! HAacJeJACTBEHHONM MH(POpPMALMM B MOKOJIEHUSIX
KJIETOK U OPTaHNU3MOB.

JdemMoHcTpanuu

Iloptpetsl: I'. Menaens, T. Mopras.

Tabnuue! u cxembl: «IlepBblit 1 BTOpoii 3akoHbl Mennens», «Tpetuit 3akon Menaens»,
«AHanu3upyollee ckpenBanue», «HenoiaHoe nomuHupoBanuey, «CLerIeHHOe Haclael0BaHHe

MPU3HAKOB y Apo30Guibl», «['eHeTuka monay, «Kapuorumn yenoekay, «Kapruotum Apo30¢puiib,
«Kapuotun ntuub», « MHOKECTBEHHBIN AJIENU3M», «B3anmMoneiicTBre reHoBY.

O6opynoBaHue: MOAENb JUIsl IEMOHCTPALIMU 3aKOHOB €AMHO00pa3us ruOpua0B MEPBOTO
MOKOJIEHUSI W pacIleIJIeHUs] NPU3HAKOB, MOJENb JJIs JIEMOHCTpPAlMM 3aKOHAa HE3aBHUCHMOIO
HaCJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIeI0BaHMs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IMpakTnyeckas padora «3yyeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(HITBD».

IpakTnueckass pa6ora «3ydeHne pe3ynpTaToB AUTHOPUIHOTO CKpEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

BsaumopeiictBue renotuna u cpeabl npu popmupoBaHuu (GeHoTuna. M3mMeHYnBOCTH
npusHakoB. KadecTBeHHbIE M KONMYECTBCHHBIE IPU3HAKKM. BuAbl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.



Moandukanronnas n3MeHYMBOCTh. Ponb cpenbl B hopMupoBaHMM MOANPHUKAINOHHON
u3MeHYnBoCcTH. Hopma peakimm mnpusHaka. BapuanuoHHBIM psa W BapualMOHHAS KpUBAs
(B. Noranncen). CBoiicTBa MOIU(pUKATMOHHONW N3MEHUYUBOCTH.

I'enotunuueckas wn3MeHUYHUBOCTHL. CBOWMCTBA T'€HOTUIIMYECKOM W3MEHYUBOCTH. BUIbI
TEHOTHITMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHaTtuBHAs M3MEHYMBOCTh. MEi03 M MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW M3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOT0 pasHOoOpa3us
B IIpeiesiax OJIHOTO BHJIA.

MyTauroHHass U3MEHYMBOCTb. Buapl MyTanuii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HWHIYLIUPOBAHHBIE MyTalUH. SnepHbIE M LMUTOILUIA3MATUYECKHUE MYTallWH.
Comaruueckre W MoOJoBble MyTauuu. [IpuymMHBl BOSHUKHOBEHHS MyTauuil. MyrareHbl u HX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOIO Ipolecca. 3aKOH FOMOJOTHYECKHX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.W. BaBunoB). BuesnepHas H3MEHUHMBOCTH U
HAcCJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUcEeHeMmU4YeCKux @CIKI’I’ZOPOS 6 HAC1e006aHuu U
usmerndusocmu qbenomunuuecxux NPU3HAKOB Y OPScaAHU3IMOE.

JdemMoHcTpanuu
Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabmuuel u cxembl: «Buabl u3MeHUMBOCTHY, «MOAU(PHUKAIMOHHAS HW3MEHYMBOCTbHY,

«KomOmHaTHBHASI U3MEHYUBOCTHY, «Meio3y, «OmnoaoTBopenne», «I eHeTudeckue 3a001eBaHus
yesnoBekay, « Buasl myramuin.

O6opynoBaHue: )KUBble W TepOapHble JK3eMIUISPhl KOMHATHBIX PACTeHMM, PUCYHKHU
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi  padora «lccienoBanne  3aKOHOMEpHOCTEH  MOJIM(UKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHNE BApUALIMOHHOTO PsAJIa U BAPUAITMOHHON KPUBOM».

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

Tema 14. I'eHeTHKA Ye10BeKa

Kapuorun uenoBeka. MexxayHapoaHas ImporpamMma MCCIEJOBAHUS I'E€HOMa 4YeEJIOBEKa.
MeTtoapl M3ydeHUs] TeHETUKU YellOBeKa: TeHeaJIOTHYeCKU, OJIM3HENOBbIM, [IUTOreHEeTUYECKHH,
MOMYJSIIIMOHHO-CTaTUCTUUECKUH, MOJEeKyNIsgpHO-reHeThueckuil. COBpeMEHHOE OmpeJeeHne
TEHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM uuciie ¢ noMoiupto I11[P-
aHanu3a. HacnencreenHble 3a00s1eBaHus 4eI0BeKa. | eHHbIE M XpPOMOCOMHBIE OOJIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHON NpPeapacoyIoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TIE€HETHKH B
MPEIOTBPALICHUH M JIEYEHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TreHeTH4ecKoe
KOHCYyJbTHUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «(TEHETHMUECKOr O Ipy3a». DTUUECKHUE ACIIEKThI
UCCIIeIOBaHUN B 00JIACTH PelaKTUPOBAHMsI F€HOMA U CTBOJIOBBIX KJIETOK.



I'enernueckue QaxTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YeJOBEKa K (DU3HUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpy»Karomieil cpenbl. ['eHeTmyeckas MpenpacrnoiokeHHOCTh
YeJI0BEKa K [TATOJIOTUSIM.

JdemMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBekay, «MeToabl U3YyUEHHUS! TEHETHKU YEJIOBEKaY,
«["eHeTnyeckue 3a00ICBaHUS YETIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cejieknusi Opranu3mMoB

JlomecTukanus W CeJeKIUs. 3apoKJIEHUE CEJEeKIMU U JAoMecTUkauuu. YueHue H.
. BaBunoBa o LleHTpax NpoOUCXOXKIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil. Pomb
CEJIEKIIMM B CO3JaHMM COPTOB pacTeHUW U MOpoA >KUBOTHBIX. CopT, mopoza, mTamm. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HaciencTBeHHOW u3MeHunBoctu H. M. BaBunona, ero 3nauenue st
CEJIEKIIMOHHOM padoTHI.

MeTto/b1 ceneKIIMOHHOM paboThl. McKkyccTBEHHBII 0TOOP: MACCOBBINM U MHAWBUIYaJIbHBIH.
Oranbl KOMOMHAIMOHHOHN cenekiuu. VcnbiTaHue mpousBoauTeneil mo moromcty. Ot6op mo
TEHOTHITY C IIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeNeKIMOHHOW paboThl. PaguanuoHHbli U
XUMUYECKUM MyTareHe3 KaKk MCTOYHUK MyTalluil y KyJIbTYpHBIX (OpPM OpPTraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PeJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyuenus
MCXOQHOTO MaTepHalia Jiyisl CEEKIUH.

[lonyuyenne mnonumuougoB. BHyTpuBugoBas rubpuamusanus. biauzkopoacTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpelirBanue, Win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Mcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas TUOpUAM3ALUAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUHUU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeOIOYULY.

CoxpaHeHHe U HM3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHUN M MX AUKUX
poauyeil sl co3JaHusl HOBBIX COPTOB U TMOPUIIOB CEeNIbCKOXO3SICTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMi pecypcamii celbCKOX03AUCTEEHHbIX U NPOMbICIO6bIX
JICUBOMHBIX 8 YETAX YIYUUEHUS CYUeCmBYIOuUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM qucie ¢ npUMeHeHUueM COBPEMEHHbIX Memo008 HAYUHLIX UCCIe008AHUN, Nepe00sbIX uoell u
NepCneKmueHbIX MexHOI02UI.

JdemMoHcTpanuun

Ioprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenxo, II. I1. JIykpsanenko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.



Tabmauibt u cxembl: «L[eHTpBI MPOUCXOKICHUS U MHOTO0OpA3Hs KYJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEIACTBEHHOWM HM3MEHUYMBOCTHY», «METOIbI CENEKINnY,
«Otnanénnas rudpuanzansy, «MyTareHesy.

JlabopaTopHas padora «/3ydeHre cOPTOB KyJbTYPHBIX PACTEHUM U IOPOJ JOMALIHHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METO0B CEJIEKIIUN PACTEHUI».
IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypenst «KOCHOBHBIE METO/Jbl U JIOCTUKEHUS CEJIEKLUU PAaCTEHUM M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Yy4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rus 1 CHHTeTHYeCKass OH0JIOrus

OOBEKTHI, HCMHOJb3yeMble B OWOTEXHOJOTUM, — KIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTUKa. TpaaullMoHHAss OUOTEXHOJIOTHA: XJeOoIeyeHue,
MOJTyYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAETUE. MuKpoouonorndeckuii cuaTe3. OO0BbeKThI
MUKpoOHooruyeckux TexHosnoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

COSI[aHI/IC TEXHOJIOTU U HHCTPYMCHTOB OeJICHaIIpaBJICHHOI'O HU3MCHCHUA u
KOHCTPYUPOBAHHA I'CHOMOB C IECJIBIO IMOJTYYCHUA OPraHM3MOB U UX KOMIIOHCHTOB, COACPKAIIUX
HC BCTpCHAKOIIUECCA B IIPUPOAC OMOCUHTETHYECKHE IMyTH.

Krnerounas umxenepus. MeTonbl KyJabTyphl KJIETOK M TKaHEW PACTEHUN M KUBOTHBIX.
Kpuobanku. ComaTtnueckas THOpHIM3alMsS U coMaTHYecKuil smOpuoreHes. lcmonb3oBaHue
rarion/ioB B CENIEKUMU pacTeHuil. [lonyyenue monoknonanvuwvix awmumen. Hcnonvszosanue
MOHOK/IOHANbHBIX U HOMUKIIOHANbHLIX aHmumell 8 meouyuHe. ICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SHUIEKIETOK W KIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACP
KIETOK. TexHonocuu 0300posieHuss, KyIbMUSUPOBAHUS U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHasl U Te€HHasi UHKEHEpHs. MICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexoMmOuHanTHBIX JIHK. Co3z0anue mpamnceennvix opeanusmos. JIoCTURKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJOTHUYECKHE M JSTHYECKHE NpoOJieMbl TeHHOU
WH)KEHEPUHU.

Menunmnckue 6uorexnonoruu. [loctrenomuast udposas meauiuHa. [LP-auarnoctuka.
MeTaboIOMHBIN aHaAJIN3, TEHOIIEHTPUYECKUI aHAIN3 TTPOTEOMa YeJI0OBEKa JJIsi OIEHKHU COCTOSTHUS
€ro 370poBbs. Vcronp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0nonHxkeHepus
JUTISL pa3pabOTKH (PyHIAMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTHUM, CO3aHMS KOMIUIEKCHBIX
TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEpPHOTO OMONMPUHTHHTA U cKaddOIAMHTA I pelIeHUs
3a71a4 NEPCOHAIM3UPOBAHHON MEIUIIUHBI.

COSI[aHI/Ie BCKTOPHBIX BAaKIUH C LCJIBIO 06CCHC‘{€HI/I${ KOM6HHHpOBaHHOﬁ 3alllUThl OT
Bo3Oyauteneri OPBU, ycTraHoBieHHE MOJICKYISIPHBIX MeXaHU3MOB (GyHKuuoHupoBanus PHK-
COACPpIKAIINX BUPYCOB, BbI3bIBAIOIIIHUX 00060 OIIaCHBIC SaGOHGBaHI/IH YCJIOBCKA U ) KUBOTHBIX.



JdemoHcTpauuu

Tabmuiel ~ u cxemsbl: «lcnonp30BaHne  MUKPOOPraHM3MOB B IIPOMBILUIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHxkeHepus», «I'eHHas MHKEHEPUsI».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOTOTHI.
IpakTuyeckasi padora «llosyyeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

Ikckypenst «bHOTEXHOI0T M — BaykKHEIIas IPOU3BOAUTEIbHAS CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOIUOHHBIX MPEACTABIEHU B OMOJI0TUMN

OpomonmonHas Teopus Y. lapeuna. Ilpeanocbuiki BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JnearenpbHocTs Y. JlapBuHa.

JIBwkymue cuiabl dBoOnMKA  BUoB 1o Y. JlapBuHy (BBICOKass HMHTEHCUBHOCTH
pPa3MHOXKEHHUS OPraHU3MOB, HACIEACTBEHHAass HM3MEHYHMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmienne cunteTndeckoit Teopun 3Bomronuu (CTI). HelitpanbHas Teopust 2BOIOIIH.
CoBpeMeHHas IBONIIONMOHHAS Ouonorus. 3HaueHUE SBOIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunneit, K. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. Hapsun, C. C. YerBepukos, 1. U. llImansraysen, Ixx. Xonngeiin, /1. K. benses.

Tabnuiel u cxembl: «Cuctema xuBoil npupozs! (nmo K. JIunuero)y, «JlectHuna »KuBbix
cyuiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS MIPUCTIOCOOTCHUN Y PACTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kaprta-cxema mapmpyta myremiectsus Y. lapsunay, «Haxonku Y. lapBuHa,
«Dopmbl 60pbOEI 3a cymiecTBoBaHue», «Ilopossl romybeit», «MHoroodpasue KyabTYpHBIX (HopM
KarnycTb», «IlopoJpl JOMamIHUX KHUBOTHBIX», «(Cxema 00pa3oBaHUS HOBBIX BHJOB (II0
Y. lapBuny)», «CxeMa COOTHOIIEHHs IBMXKYILUX CHJI IBOJIOLUN», «OCHOBHBIE MOJOXKEHHS
CUHTETUYECKON TEOPHUH IBOIIOLIAN.

Tema 2. MuKpo3BoJIIOIHS U €€ Pe3yJbTaThl



[Momynsimust Kak 3JeMeHTapHas eAuHuIa 3Bomonud. COBpEMEHHBIE METOMBI OIEHKH
TEeHETUYECKOTO Pa3HO00pas3us M CTPYKTYPHI MoNyJsiiuii. MI3MeHenne reHohoH 1a OnyIIsIiiuy KakK
AIIEMEHTAPHOE JBOJIOIMOHHOE SIBJICHHME. 3aKOH TeHeTHueckoro pasBHoBecus JIx. Xapaw,
B. Baitn6epra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) SBOJIOLNMU. MyTallMOHHBINA Ipoliecc.
KomOunaTtuBHast n3MeHYHBOCTb. [[peli¢) reHoB — ciryuyaiiHble HeHalpaBICHHBIE H3MEHEHHUS YacTOT
ajuteniedt B monyisnuax. Dddekt ocHoBatens. Ighgdexm Oymuinounoco eopaviwka. CrudiceHue
2eHemuU4ecKoe0 pasHoobpasus: npuduHel u cieocmsus. Ilposenenue sghgpexma opetigha 2enog 6
bonvuux u  manvix  nonyasayusx. Murpauun.  M3onsuus  nmonmynsiuii:  reorpaduueckas
(mpocTpaHCTBeHHAs), OMOIOTHYecKast (PEpPOTyKTUBHAS).

EcrecTBeHHBI 0TOOp — Hampabisiomui (akTop HBOIIONHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIIWN, paspbIBalOmUi (Iu3pynTuBHbBIN). [lomoBoi oTOop.
Bo3HukHOBEHHE M SBOJTIOIUS COIIMATIBLHOTO TIOBEACHUS )KUBOTHBIX.

[TprcrocoOIeHHOCTh OPraHU3MOB KaK pPE3yJlbTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl 1 uanoanantanuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB:  MoOp(OJOruyecKkue, (QU3UOJIOrHMYecKre, OHOXMMHMYECKHE, I10BEIEHYECKHUE.
OTHOCUTENBHOCTH PUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bupn, ero xputepun u crpykrypa. BumooOpasoBanue kak pe3ynbTaT MHUKPOIBOJIOIHMH.
Wzomsimust — kimroueBoil  aktop BumooOpazoBanus. Ilytu u cmocoObl BuA00Opa3oBaHUS:
aionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anus, rtudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOTIOTHYECKOTO Pa3HO00pa3usl.

Ponbp 2BOMIONIMOHHON OMONMOTMU B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUs
O6nopa3zHooOpaszus. MUKPOIBOMIONHUS U KOAIBOJIOLUS MApa3sUTOB U HMX XO035€B. MeXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabnuie! ¥ cxembl: «MyTallMOHHAS U3MEHUUBOCTBY, «llomynsiiioHHas CTpyKTypa BUaa,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBHKyIiMe CHJIBI  3BOJIOLUNY,
«DKOJIOTHYECKasT HM30JALMs TONYJISIIMA ceBaHCKOM (dopenny», «I'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILIECTBOBAHUEY, «BpycTpuanbHbIi MEJIAHU3MY, «OKuBsbie HCKOIIaeMBbIEe»,
«IlokpoBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«Puznonorndeckue aganranun», «IIprucrnocobIeHHOCTs OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kputepun Buna», «Bunsl-aBoiiHuku», «CTpykTypa BHJIa B mpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BHUI00OOpa3oBaHME TPEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHME BHUJOB CHHHUI, «[lomuruionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

ObopynoBanue: repoapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dydesa MTHUIl U 3Beper C
OpUMEpaMHu Pa3InYHBIX MPHUCIIOCOOICHHM, Yydena NTHIl ¥ 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BUIOB, 00PA30BaBIINUXCS PA3TUIHBIMH CIIOCOOaMHU.




JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopuasi pab6ora «[Ipucniocobienuss OpraHu3MOB U UX  OTHOCHUTEJbHAs
1eJ1eCO00Pa3HOCTh.

JlabopaTopnasi paboTa «CpaBHeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJIIoIIHS U €€ pe3yJibTaThl

Metonel  u3ydeHus MakposBomonuu. llaseoHTonormdeckue METOABI  M3y4YEHUS
sBosronuy. Ilepexoanbie GopmMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpadpuyeckne meronel u3ydeHus sBoimonuu. CpaBHeHue Giaopsl U (ayHBI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduieckue odmactu 3emiu. BUIbI-9HIEMUKN U PEITUKTHI.

DOMOPHOIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUICCKUE METOBI M3YUCHHS JBOJFOIIHH.
['eHeTHUYECKUE MEXaHMU3MbI SBOJIIOIMU OHTOICHE3a M IOSBJICHUS 3BOJIIOIMOHHBIX HOBIICCTB.
["'oMosToTHYHBIC ¥ aHATIOTHYHBIC OpTaHbl. PyJMMeHTapHBIC OPTaHbl U aTaBU3MBbL. MOJICKYJISIPHO-
IFCHETUYECKUE, OHOXMMUYECKHME ¥  MATEMaTH4YeCKUE METOJbl  M3YUCHHsI  DBOJIOIUH.
['omonornynbie TeHbl. COBpEMEHHBIC METOIbI IIOCTPOCHUS (PHIIOTCHETUICCKIX JCPEBHEB.

XpOMOCOMHI)IG MyTal1 U 5BOJIIOIUA 'CHOMOB.

O6mme  3akoHOMepHOCTH  (TIpaBWiIA)  OBOJIOUMH. [lpunyun  cmeHvl  DYHKYUlL.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JdemMoHcTpanuu
Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkensb.

Tabnuibl U cxeMbl: «DUITOTEHETHUECKUH PSiJl JTOMIAAN», «APXEONTEPUKCY, «3BEpO3yOnIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIE TAaOPOTHUKMY, «buoreorpaduueckue
30HBI 3emun», «/lpeiid koHTHHEHTOB», «PenukTel», «HavampHble cTaauu SMOPHUOHAIBHOTO
Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOrHYHBIE M aHAJIOTHYHBIE OPTaHbD», «PyarMeHTHI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIAH3e», «lJIaBHbIE HampaBICHUS
ABOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

OO6opyoBaHue: KOMUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTaTKOB OpPTraHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTApPHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BuTHE JKM3HH HA 3emiie

Hayunble THIOTE3bI MPOMCXOXKIACHHUS >KM3HU Ha 3emiie. AOHMOTEHE3 W TMaHCIIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTIO



camMo3apOo>KJIeHUs KU3HU U e€ onpoBepkenue onsitamu @. Peau, JI. Cnamtannanmy, JI. [Tacrepa.
[TpoucxoskaeHne )KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeOpraHu4eckoi sBomtouK. [ inanerapuas (reoioruyeckas) YBOJIOLHS.
XuMHUUECKasi HBOJIONHS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OnpiT C. Mumniepa u I'. FOpu. O6pazoBanue nmonumepoB u3 MoHoMepoB. KoarepBatHast runoresa
A. W.Onapuna, runoreza mnepBuuyHoro OynpoHa Jxk. XomnaelHa, reHeTHYECKas TUIOTE3a
I'. Ménnepa. Pubosumer (T.Yekx) m rumoreza «vupa PHK» V. T'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Hctopuss 3emnm u Mmeroasl €€ wu3yueHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHAass M aOCOJIOTHAA  I€OXPOHOJIOTHSL.
I'eoxpoHOIOrnYecKas mKajaa: S0Hbl, IPbl, IEPUOBL, SITOXH.

HavanpHble aTanel oprannyeckoil 3pontonuu. [losBaeHre 1 3BOIIOLUS MEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HuKHOBeHuEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBblXx Ha 3emse cooduiectB. Crpomaronutsl. Ilpokapuorsl u
9YKapUOTBHI.

[Tpoucxoxaenne >ykapuoT (CUMOMOTeHe3). DBOIOIMOHHOE MPOUCXOKICHNE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX ~ OpPraHM3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TPYIII
MHOT'OKJICTOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOp(03bl PacCTEHUU.
Brixon pacrenuii Ha cynry. [losiBeHue criopoBbeIX paCTeHMI U 3aBO€BaHUE MU Ccyllu. CeMEHHbIE
pacrenus. [IponcxoxaeHne BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas dayna. KemOpulickuii B3pbIB — MOsIBIICHME COBPEMEHHBIX TUIIOB. llepBbie X0opaoBbIE
XKHUBOTHBIE. J)KH3Hb B BOJe. DBOJIOIMS NMO3BOHOYHBIX. [Iponcxoxaenre ampuoOnuii 1 penTUiIvi.
[Ipoucxoxaenne miekonuTaromux W OTUI. [lpuHiun kimoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTHe %U3HM Ha 3eMJIe 110 3paM U IEPUOAAM: apXeH, IPOTEPO30H, MAIE0301, ME3030H,
KaiiHo301. O0111ast XapakTepUCTUKA KJIMMaTa ¥ reoJorn4eckux nporeccos. [losBneHune u pacuser
XapakTepHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHUE HA Ta30BbI cOcTaB
aTMocdepBhl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMYECKHE KPU3UCHI Mpouuioro. [IpuyuHbl U ciaeacTBUs
MacCcOBBIX BbIMUpaHU. COBpeMEHHBIH IKOJOTHUYECKUI Kpu3uc, ero ocobeHHoctu. IIpobiema

coxpaHeHus OMopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTteMa opraHuyeckoro mupa. IlpuHnune! kinaccudukanuy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuun

[Moptpetel: @. Penu, JI. Cnamnannanu, JI. [Macrep, U. U. MeunukoB, A. W. Onapuh,
Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmumbl u cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. [Tactepa mo u3ydenuro
camo3apokJeHus ku3Hmw», «Cxema omnbita C. Mumnepa, I'. FOpu», «Otanbl HeopraHudeckon




sBosmoLMnY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMH,
«Cxema 00pa3oBaHus DYKapHUOT IMyTEM CUMOHOTeHe3a», «Crucrtema KUBOH Mpupo by, «CTpoeHue
BUpyca», «Apomopdo3sl pacteHmity, «PuHHOGUTHY, «OIHOKICTOYHBIE BOJOPOCIH,
«MHOroknaeTounble Bogopociny, «Mxu», «llanopotHukn», «l'on0ceMeHHbIE pacTEHU,
«Opraapl 1BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUPA», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmme», «Kumeunonomnoctueie», «llnockue uyepBu», «HiaeHucTOHOTHEN,
«Pp10bI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuby, «Mnekonurawmue», «Pa3Butue
J)KU3HU B apXxeuckoil spe», «Pa3BuTue XKU3HU B MPOTEPO3OMCKON Apen», «Pa3BUTHE KU3HHU B
NaJIC030MCKOM dpe», «Pa3BUTHE )KU3HU B ME3030MCKON dpey», «Pa3BUTHE )KU3HU B KAHHO30MCKOU
3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOT0 MUPAY.

O6ODVI[0B3HI/IGZ FCp6apPII/I paCTeHI/Iﬁ pa3siidHbBIX OTACIOB, KOJUICKOUHM HACCKOMBIX,
BJIQJKHBIC TIIpCIiapaTbl KUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIIMW HWIJIOKOKHX, CKCJICTHI
MMO3BOHOYHBIX JXHMBOTHbIX, Yy4dCJjia ITHL H 3Bepel71, KOJUUICKIINH OKaMeHeHOCTeﬁ, ITOJIC3HBIX
HCKOITACMbIX, MYJISI’)KH OPTraHUYCCKUX OCTAaTKOB OPTraHHU3MOB.

BupryanbHas nadoparopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
U3Yy4EHHIO Aa0MOT'€HHOI0 CUHTE3a OPIraHUYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepe.

JlabopaTopHasi padora «/I3yueHre M ONHCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB.

IpakTnyeckas padora «3ydeHne o0coOEHHOCTEW CTPOCHUS PACTCHHM pa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxokaeHue YyeJ0BeKa — AaHTPONOreHe3
Paznens u 3amaun anTponosioruu. MeTosl aHTPOTIOJIOTHH.

CraHOBJIEHHE NPEACTABIECHUI O MPOUCXOXKIECHUU YesloBeKa. Penuruo3Hble BO33pEeHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CXoACTBO dYenmoBeKa C JKMBOTHBIMH. CHCTEMaTHYECKOE TIOJOKEHHE YellOBEKa.
CBuzeTenbcTBAa CXOJACTBA UENOBEKAa C JKMBOTHBIMH: CpPaBHHTEIHHO-MOp(]OIOTrHYecKHe,
aMOpHOTOoTHYeCKHe, (U3HOIOTO-OMOXUMUYECKHEe, ToBeAeHUeckre. OTIUYHs dYeloBeKa OT
JKUBOTHBIX. [IpAMOX0kKI€HNE U KOMILIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (pakTopel)  aHTpoONOreHe3a: OWOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.

OcHOBHBIE CTaIMM AHTPOTIOTeHe3a. PaHHME YeroBekooOpazHbie 00e3bsHbI (IPOKOHCYIIBI)
U paHHHE TIOHTHIBI — OOIIUE MPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH U JI0JIeH. ABCTPAJIONUTEKH —
JIBYHOTHE MpEnKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS Opynuil Tpynaa. Yenosek
NPSIMOXOJISAIINI W TIEPBBIN BBIXOJ Jtofiel 3a mpeaensl Adpuku. YenoBek reienbOeprekuii —
001Inii MPeOK HeaHAePTaTLCKOTO YEJIOBEKa U YEIOBEKa Pa3yMHOTr0. UeloBeK HeaH 1epTaIbCKUM



Kak BHUJ JIIOJCHA XOJIOJHOrO KiauMmara. YernoBeK pa3yMHbIi COBPEMEHHOI'O THINA, AEHUCOBCKUM
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npenenaMu Adpuku. [laneoreHeTnka u mnajeoreHoOMHUKa.

DOBOJIIOLIUSL COBPEMEHHOI'0 uennoBeka. EcTecTBeHHBIH OTOOp B MOMYJALMIX YEJIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeii() reHOB, MUTPALUs U
«a( ekt ocHOBATENS» B MOMYJISILUAX COBPEMEHHOI'O YeI0BeKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiiue pacel: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (9KBAaTOpUAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBUSAM OKpYXKaromei
cpensl. BiusiHue reorpaduyeckoil cpenapl U Aperida reHoB Ha MOpdoSOTHIO U (PU3UOTIOTHIO
4eJI0BEKa.

MexaucuurnianHapable  MeToAbl B (u3Myeckod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M TAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  TOMYJISAIUH.
buocouuanpHple  WCcneAOBaHMA ~ OPUPOJBI  dYeloBeKa.  VccnepoBaHue — KOIBOJIOLUU
OMOJIOrNYECKOI0 U COLUAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

Ioptpetsr: Y. Jdapsun, JI. JIuku, 4. A. Porunckuit, M. M. ['epacumos.

Tabmuubl 1 cxeMbl: «MeToapl  aHTpomnosiorun», «['0JIOBHOM MO3r  YeloBeKay,
«UYenmoBexkooOpa3Hbie 00€3bsHBIY, «CKeJNeT 4elloBeKa M CKEJeT IIUMITaH3e», «PyauMeHTBl u
aTaBU3MbI», «JIBWXKyIIME CHUJIBI AHTPOIOreHEe3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymenbiiiy, «UenoBex mpsaMoxoasuiny, «J[eHUCOBCKUM YeT0oBEK»
«Heanpaepraneup», «KpomanboHIbl», «lIpeaku dyenoBeka», «ITalbl 3BOJIIOIUN YEIOBEKAY,
«Pacel yenoBeka.

OO6opynoBanue: MyJISKA OKaMEHETIOCTEH, MPeIMETOB MaTEpUABHON KYJIbTYPHI IPEIKOB
4eJoBeKa, penpoaykuuu (potorpadun) KapTuH ¢ MUGPOJIOTHUECKUMH U OMOIEHCKUMU CIOKETaMU
IPOMCXOXKICHUST YeloBeKa, (oTorpaguu HAaXOJOK HMCKOMAEMBIX OCTATKOB YEIOBEKA, CKEIET
4eJ0BeKa, MOJENIb Yeperna 4esloBeKa M uepera MIMMIIaH3e, MOJAEIb KUCTH YelloBeKa M KUCTU
IIMMITaH3€, MOJIEITN TOPCA IPEIKOB YeTIOBEKa.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEM CTpOEHHUs CKelleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

HpaKTI/I‘IeCKaﬂ paﬁoTa «I/I3yquHe AKOJOTMYECKUX afallTallui 4eI0BEeKa.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BUTHE OSKoJoruu B Tpyaax A. 'ym6onsara, K. @.Pymse, H.
A. CeseproBa, . I'ekkensi, A. Teraciu, B. H. CykauéBa. Paznmensr u 3amaun skosnoruu. CBszb
HKOJIOTUHU C IPYTUMU HayKaMH.



Metonasl s3xonoruu. IloneBsie HaOMOACHNU. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOIHBIE U
nabopaTopHbie. MoenmpoBaHNEe B KOJIOTHU. MOHUTOPHUHT OKPYKAIOIIECH CPEJIbl: JTOKATbHBIH,
PETHOHANIBHBIN U TII00ATBHBIH.

3Ha4YeHHnEe PKOJOTHMUYECKUX 3HAHUH IS 4elloBeKa. DKOJOTMYECKOEe MHPOBO33PEHHUE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ Mnpuponoid. DopMUpOBaHHE HSKOJOTUYECKOW KYIBTYPbl U
HKOJIOTHYECKOM IPaMOTHOCTH HACEJICHUSI.

JdemMoHcTpauuu

Hoprpetst: A. I'ym6onpar, K. @. Pynee, H. A. CeBeprioB, D. 'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxembl: «Pa3genst sxonoruny, «MeToabl skoiaoruny», «CxemMa MOHUTOPUHTA
OKPY’KaIOILEeH Cpeabl».

JlabopaTopHas padora «/3ydeHne METO0B 3KOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okonorndyeckue (akropel M 3aKOHOMepHOCTHM uX JeiictBusa.  Knaccudukanums
IKOJIOTHYECKUX  (aKTOpOB:  aOMOTHYECKHe, OWOoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTU JIeHCTBUs 3Kojoruueckux ¢akropos. IIpaBmio munumyma (K. Illnpenrens,
1O. JIu6ux). TonepanTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue pakropbl. CBeT Kak 3kosornyeckuil ¢pakrop. JleficTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temmneparypa kak skonorudeckuil Qaxrop. [leiicTtBue TemmepaTypbl Ha OpraHM3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTps kak 3kxonornyeckuil gaxrtop. IIpucnocobnenuss pacTeHU K MOAIEpKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo oOTHouleHH0 K Boje. IlpucnocoOnenus
KUBOTHBIX K N3MEHEHHUIO BOJIHOTO PEXHUMa.

Cpensl oOuTaHUs OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIITHAs, TOYBCHHAs, TIyOWHHAS
MOAMOYBEHHAs, BHYTpPHOpPTaHU3MeHHAas. DU3NKO-XUMHYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opraau3mMoB. [IpucnocobmaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue put™mbl. BHeniHue u BHyTpeHHHE puTMbl. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[Ipucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHM JKU3HHU.

XKuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHoil popme. KusHeHusie Gopmbl
pacTeHUi: NepeBbs, KYCTapHUKH, KYyCTapHWUYKHM, MHOTOJIETHHME TpaBbl, OIHOJETHHE TPAaBBHI.
KuzHeHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’3poOHOHTHL. (OcoOeHHOCTH
CTpOCHHsSI ¥ 00pa3a KU3HHU.



buotnueckne ¢daxkTopel. Buumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN: KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajln3M, KOMMEHCAITU3M
(KBapTHUPAaHTCTBO,  HaxJieOHHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONHUYECKHE,
dopuueckue, (adpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aWMOJCHCTBUN I CYIIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemMoHcTpanuu

Tabnuier u cxembl: «IKonoruyeckre (HakToper», «CBETOBOW CHEKTP», «DKOJOTHUECKUE
IPYMIIbI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TeIIOKPOBHBIE JKUBOTHBIEY, «XOJIO0AHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD, «OKuzneHHble GopMbl pacTeHH», «Ku3HeHHbIE POPMBI )KUBOTHBIX»,
«9KocHCTEMA IIUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecay, «llemm nutaHus»,
«XumHuyectBoy», «Ilapazuruzm», «Konkypenuus», «Cumonos», «KommeHncaausm».

Ob6opynoBanue: repbapud pacTeHUl M KUBOTHBIX, HPUCHOCOOJEHHBIX K BIIHSHUIO
pasIMYHBIX  SKOJIOTMYECKHUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHEIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEITIOOWBHIE W TEHEBHIHOCIMBBIE KOMHATHBIC
pacteHus, repoapuu U KOJJIEKIMU TEIUI0NII00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX paCTEHUH,
gyy4yena NTULl U 3BEpei, repdapuu pacTeHUil, OTHOCAIMUXCS K rurpoduram, kcepoduram,
Me30(pHuTaM, KOMHATHbIE PACTEHUs JaHHBIX I'PYII, KOJJICKIUH KMUBOTHBIX, OOUTAIOIINX B PA3HbIX
cpemax, TrepbapuM M KOJUIGKIMM pPACTEHWH © JKMBOTHBIX, OOJaJaroluX dYepTaMu
OPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKM3HHU, repObapuM M KOJUIEKIUU
PacTeHMH U KUBOTHBIX Pa3IMUYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIUHM KUBOTHBIX, YIACTBYIOLIUX B
pa3INYHbIX OMOTHYECKUX B3aUMOJCHCTBUSAX.

JlaGopaTopuasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnasi pa6ora «BbIsBIeHHE NPUCIOCOOJIEHUI OpPraHu3MOB K BIMSHUIO
TEMIEPATYPHI».

JlabopaTopHasi padora «AHATOMHUYECKHME OCOOEHHOCTH PACTEHUN W3 Ppa3HBIX MECT
oOUTaHUY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMIT

DKOJIOTHYECKHEe XapaKTepUCTUKU nomynsauuu. [Tomynsamus kak 6uonorudyeckas cucrema.
Posib HEOTHOPOAHOCTH cpefibl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTHH BUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI MOMyNauuid. OCHOBHbIE MTOKAa3aTeNN MOMYIISIINN:
YUCJICHHOCTb, IIJIOTHOCTb, BO3pacTHas M IIOJOBAasl CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHS.

Dkojoruyeckas CTpykTypa nomyisiiuu. OlleHKa YHUCICHHOCTH MOmynsuuu. JuHamuka
NOMYJISIIMY U €€ perysanus. buotnuecknil moTeHIMan nonyisuuu. MoaenupoBaHie TMHAMUKH
nomynsiuuu. KpuBble pocta uucieHHOCTH mnomymsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YUCICHHOCTU MOMYJSIIUNA: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkojoruyeckue crpareruu Buaos (r- u K-crparerun).



[Tonstne 00 »sKomorMueckod HuUlIe BUAA. Mecrtoobutanue. MHOroMepHas MOJIEINb
skosiornyeckot Humu Jx.M. Xarunncona. Pazmepsl skosiorndeckoid Humu. [loreHimansHas u
peaﬂI/I3OBaHHa$I HUIIIHA.

Bun kak cucrema nomynsuui. Apeansl BUJIOB. Buabl M UX JKU3HEHHBIE CTpPATETHU.
DKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEIECHUS M MWIPALMKA JKUBOTHBIX. buosormyeckue uHBa3UU
qy>KEPOHBIX BUOB.

JdemMoHcTpanuu

[optper: Ix. . XaT4uHCOH.

TabGauirel v cxeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYISIIum», «IIpocTpancTBeHHAs
CTPYKTypa mnonyiasuun», «Bo3pacTHpie mnupamMuibsl HOMyJsuun», «CKOPOCTb 3aceieHus

MOBEPXHOCTU 3eMJIM pPa3IMUYHBIMM OpraHudMamu», «Mojenb 3Kojorudeckoil Humm JIx.
M. XatunHcoHa.

ObopynoBanue: repoapun pacCTeHUN, KOJUICKIIUN KUBOTHBIX.

JladopaTopnasi padora «[IpucmnocoOiaeHus ceMsH paCTeHUI K paCCENICHUION.

Tema 9. DKoJ0rus cO00IIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOrmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MamH B
OuoIIEHO3E.

Okocuctema kak oTkpbiTag cuctema (A. [x. Tencnu). ®DyHKIMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTbI, peAyLeHTbl. Tpoduyeckue ypOBHH.
Tpoduyeckue nenu u ceru. Aduornyeckue 00ku 3kocucTeM. [1oUBBI U WIIBI B dKOCHCTEMAX.
KpyroBopoT BeHIECTB U MOTOK HEPTUU B IKOCHCTEME.

OcHOBHbBIC MOKA3aTEIN YKOCHCTEeMbI. buomacca u IMpOAaYKIHA. OKOJIOTUYECKHE MMUpamMuJibl
qucCelI, OuoMacchl OHCPI'UH.

Lunamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHbIE CYKIECCMM M MX NPUYUHBL. AHTPONOTEHHbIE BO3JEHCTBUS HA CYKILECCHUHU.
KnumakcHoe coobmectBo. buopa3znooOpasue M MOJIHOTAa KpPyroBOpoTa BELIECTB — OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[IpuponHble KOCUCTEMBI. DKOCUcCmeMbl 03Ep U peK. DKocucmemvl MOpeli U OKeaHo8.
OKocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPOIIOTEHHBIE AKOCHUCTEMBI. ArposKocucTeMa. ArpoueHo3. Pazmuuus Mexay
AQHTPOIIOT€HHBIMU U MIPUPOAHBIMH IKOCHCTEMAMH.



Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3akocucteM. ['oponckas dopa u dayHa.
CunaHTpomnu3amysi TropojaAckoil  ¢dayHbel. buomormdyeckoe W  XO3SMCTBEHHOE 3HAuYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aWMOJICUCTBUN  OpraHU3MOB B
sKocuctemax. Ponv  kackaonoco s¢hghexkma u  6u008-30ugpukamopos (Kirouesvlx 6udos) 8
@yukyuonuposanuu sxocucmem. IlepeHoC YHEPTUN U BEIIECTB MEXTy CMEKHBIMH 3KOCUCTEMaMH.
YCTOWYMBOCTh OpPraHU3MOB, TOMYJALMA U OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICHCTBUN.

Mexanusmol  8030elicmeus  3a2pA3HeHUll  pA3HbIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOB8bl IKOJIO2UYECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JdeMmoHcTpamun
Hoptper: A. k. Tencnu.

Tabauiet u cxembl: «CTPYyKTypa OMOIIEH03a», « IKOCUCTEMA IUPOKOJIUCTBEHHOTO JIECay,
«9KocUCTeMa XBOMHOro Jieca», «DyHKUMOHAJIBHBIE TPYIIBl OPraHU3MOB B JKOCHUCTEMEY,
«KpyroBopor BemectB B 9Kocucreme», «llenmn mwmTaHWs (macTOMIMHASA, ETPUTHAS)Y,
«DKOJIOrHuecKas MUpaMua Yucen», « IK0JIOrndyeckas nupamuia OnomMaccsl», «IKOJIOrHUecKas
nupamuia suepruny, «Oopazosanue 0onoray, «llepBuunas cykieccus», «BoccranoBnenue neca
1ocJie moXxapa», « JKocucTema o3epa», «ArpoueHos», «Kpyropopor BemecTB U NOTOK SHEPIUuU B
arporieHose», «lIpumepsl ypboakocuctemy».

ObopynoBanue: repdapun pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yydesa NTHUIl U 3BEpeH,
repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEIb YKOCUCTEMBI.

IMpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCUCTEMBD.

JlabopaTopHuasi padora «/3yueHue pazHooOpa3usi MEJIKUX TOYBEHHbBIX YWIEHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKCKypeust «IKCKypcHs B TUIMYHBIA OMOreorieHo3 (B nyOpaBy, Oepe3HsK, elbHHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYPCHs B arpo’KOCUCTEMY (Ha I0JIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — rnodabHas 3KoCHCTEMA

buocgepa — obOmierutanerapHas 00osoyka 3eMid, IJie CYIIECTBYET HMJIHM CYIIECTBOBAJIA
*Ku3Hb. PazButne npeacrasnenuii o ounochepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH CyIlIecTBOBaHUsA Ouochepsl. OcoOeHHOCTH OUochephl Kak TI00anbHON
skocucTeMmbl. JluHammyeckoe paBHoBecue B Oumocdepe. KpyroBoporel Bemiects U
OMOTreoXMMHUYECKHE IUKIIBI (yTiiepoia, a3oTa). PUTMudHOCTH siBieHui B Onocdepe.



3onanbHOCTE Ouochepsl. [Tonstue o Onome. OCHOBHBIE OMOMBI CYIIIN: TYH/IPA, XBOWHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, IyCThIHU, TPOIMYECKUE JIeca,
BBICOKOTOpBs1. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (GYHKIUS JKHBBIX CHCTEM, OIICHKAa HMX PECYPCHOTO TIOTEHIaIa |
OouochepHbIX (HYHKIIHA.

JdemoHcTpauuu

[Moptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxembl: «I'eocdepsr 3emmmy», «KpyroBopoT azora B npupozae», «Kpyrosopot
yriiepoaa B npupojae», «KpyroBopot kuciopoaa B npupoae», «KpyroBopot BoJibl B IPUPOE»,
«OcHOBHBIE OMOMBI Cymny, «KmumaTtuaeckue nosica 3emuny, « Tyaapay, «Taiiray, «CMenianHbIi
necy, «lIupokonuctBeHHbIi Jiec», «Crenby, «CaBanHay, «Ilyctbinay, «Tponudeckuii gecy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpYyKaIIas cpeaa

DKOJIOTHYECKHe KPH3UChl M HX MpUYMHBL. Bo3zaeilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpebl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa OYBEHHBIX pecypcoB. MI3aMeHeHune Kiaumara.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PACTUTENbHBIA U KUBOTHBIM Mup. Oxpana
PacCTUTENBHOTO M KMBOTHOIO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl NpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipuposubie Tepputopun (OOIIT). botanudeckue caabl U 300JI0THYECKHE
MapKu.

OcCHOBHbBIE TPUHLIUIBI YCTOMUMBOrO pa3BUTHUS YeJIOBEYECTBA U MPHUPO bl PalmoHanbsHoe
IPUPOJIONOIL30BAaHUE U COXpPaHEHHE OMOJOrMYecKkoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI100aJIbHBIX 3KOJOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
N €TI0 BEPOATHBIC ITOCTICACTBUAA.

PazButue METO/IOB MOHHUTOPUHTA pa3BUTHS OTIaCHBIX TEXHOTCHHBIX
npoueccos. CucmemHule UCC1e006aHUs. nepexooa K pecypcocbepezaiouyeti u
KOHKYPEeHMOCNnocobHotl  3Hepeemuxe. buonocuueckoe  pasnoobpazue  u  b6uopecypcuwi.
Hayuonanenvle ungopmayuonnsvie cucmemvl, obecneyugaowue O00Cmyn K ungopmayuu no
COCMOSIHUIO OMOENbHBIX 81008 U IKOcucmeM. OCHOBbI IKopeaburumayuu IKocucmem u cnocobos
00pbobI ¢ bUONoBpedcoenuamy. PexoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemMoncTpanuu
Tabmumbl ~ u  cxewmsl: «3arps3HeHHE atMocepbl», «3arps3HEHHE Tuapocheps,

«3arpsi3HeHHe ouBbI», «IlapHuKoBEIi 3 ek, «Ocobo oxpaHseMble IPUPOTHBIE TEPPUTOPUNY,
«Mojenu ynpasisieMoro MUpa.

O6GopynoBanue: ¢hoTorpaduu oxpaHsieMbIX PacTeHHH U )KUBOTHBIX KpacHoit kauru Poccutickoi
®enepanun, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyYarOlUUMHUCS
POTpaMM CPeHEro 00IIero 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIC.

B cTpykType JMUHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOrpaMMBbI 10 OHOJIOTUH BBIICICHBI
CIIEAYIOUIME  COCTAaBJIAIOIIUE: OCO3HAHUE OOYy4YalOUIMMHCA  POCCHHCKOM  Ipa)IaHCKOU
UJIEHTUYHOCTH - TOTOBHOCTHU K CaMOPa3BUTHIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPENICNICHUIO, HaIuYue  MOMUBayuu K 00yUYEeHHIO Ouomnoruu, yenenanpagieHroe
pazeumue BHYTPEHHHUX YOSKICHUN JIMYHOCTH HA OCHOBE KJIFOUEBBIX [IEHHOCTEH M HCTOPHUECKUX
TPaJULMKA pPa3BUTUA OHOJIOIMYECKOrO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb 00YYarOIIUXCS
PYKOBOJICTBOBAThCS B CBOEH /1€ATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMHU, IPUCYLTUMHU
cucreme OMOJIOrNYECKOro o0Opa3oBaHus, Hatuuue npagoco3HaHus FKOJIOrHYECKON
KYJIBTYPBl, CHOCOOHOCMU CMABUMb 11U U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLMOKYJIbTYPHBIMU, HICTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHSITHIMU B
oOmiecTBe MpaBUIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHHS U CaMOPa3BUTHSI, Pa3BUTU BHYTPEHHEW MO3HMIMU JIMYHOCTH, TATPUOTU3MA U
YBAKECHUS K 3aKOHY U IPABONOPSJIKY, YEJIOBEKY TPyAa U CTApLIEMy IOKOJICHUIO, B3aMMHOI'O
YBaXXEHUsA, OEpeXHOr0  OTHOMICHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpele.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS yUeOHOro npeaMeTa «bruonorusy A0KHBl OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacliupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAN3ALMM OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXIAHCKOW TIO3WUIMKM OOYyYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHUC CBOMX KOHCTUTYIIMOHHBIX IIpaB U 065133HHOCT6171, YBAXCHHUEC 3aKOHA U
MpaBoOIIOPA KA,

TOTOBHOCTb K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTU IPpHU CO3JaHUN y‘le6HLIX IIPOCKTOB,
peHiCHUA y‘-IC6HBIX 1 MO3HaBAaTCJIbHBIX 3a/a4, BbIIIOJTHCHUU OMOJIOTHYCCKUX 9KCIICPUMCHTOB,



CIIOCOOHOCTh  ONpPENENSTh COOCTBEHHYIO IIO3UIMIO IO OTHOUIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYMUTbIBaTh B CBOMX JCHWCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOSXKICHUSMHU, KYJbTYPHBIMHA [IEHHOCTSMH U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOI'O BBIMOIHEHUS Y4YEOHBIX,
[I03HABATEJIbHBIX W UCCJIEAOBATEIbCKUX 33/1a4, YBAXUTEJIBHOTO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW WACHTUYHOCTH, MMATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHON, TopaocTu 3a CBOM Kpai, CBOIO

Ponuny, cBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOILIEHWE K MPUPOAHOMY HACICAMI0 U IAMITHUKAM IIPUPOJBI,
JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHMBATH BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJICHHUE M pa3BUTHE
OuosIorry, MOHUMAaHUS 3HauYeHHsI OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU UEJIOBEKA U

COBPEMEHHOT0 00IIeCTBa;

HﬂeﬁHaﬂ Y6€)KI[éHHOCTI), TOTOBHOCTD K CJIYKCHHIO U 3allIUTEC OTG‘IGCTB&, OTBECTCTBCHHOCTH
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U PUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTENISIM, CO3/JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MMOHUMAaHUE dYMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U € IIEHHOCTH;



TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPEMIICHUC IIPOSBJIATH
KadyecTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peau3alysi 37JJ0pOBOro 1 6€301acHoro oopasa *KHU3HH (3710pOBOE MUTAHUE,
COOJIIOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COATAHCUPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
perynspHas (Qu3MYecKass AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

IIOHUMaHHWEC I[EHHOCTU IIpaBUJI HWHIAUBUAYAJIBHOI'O0O W KOJIJICKTHUBHOI'O 0e3011acHOTO
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIINX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NPUBBIUEK (YIOTPEOICHUS aIKOTOJId,
HapKOTHUKOB, KYpEHHUs);

6) TPy/Z10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPYJA0I00HE;

TOTOBHOCTb K  AKTUBHOHW  JIEATEIBbHOCTHM  TEXHOJOIMYECKOW U COLMAJIbHOMN
HAIpPaBJIEHHOCTH, CHOCOOHOCTb WHULIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO BBIIOJIHATH

TAaKYyHO OCATCIIbHOCTD,

HMHTEpEC K paznu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHMIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
JKU3HHU,

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMS;

TMOBBIIIICHUEC YPOBHA 9KOJIOTUYECKOM KYJbTYPBI: HpI/I06peTeHI/Ie OIlbITa THJIAHUPOBAHUA
IMOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUI IJIs 0pr>1<aromel71 CpCabl;

OCO3HAHHE TJI00AIHLHOIO XapaKkTepa 3KOJIOTHYCCKUX HpO6HeM nu HYTCﬁ HX pCIICHUA,

CIIOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMbIe PU U3YICHUH OMOIOTHH 3HAHUS U YMEHHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOIOIOE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANPaBICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpUSATHE ACUCTBUM, MPUHOCAIIMX BpEJ OKPYXKArOLEH NPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOIMUYECKHE MOCIEACTBUS IMpeaAnpUHIMAeMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUC Pa3BUTOr0 SKOJIOTHUYCCKOI'O MbIIIJICHU, JKOJIOTHYECKOH KYJbTYpPbI, OIIbITA
JCATCIIBHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHCA HWMH B



[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOW IPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOM I TETbHOCTH AKOJIOTMYECKOU HAPABIECHHOCTH;

8) IeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOLIECTBEHHOW IpPaKTUKH, OCHOBAHHOIO Ha JAMalore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YUTATEIIHLCKOM KYJIBbTYPEI KaK CpeACTBa BSaHMOﬂeﬁCTBHH
MCXKAY JIOAbMU W IIO3HAHW MHPA,

MOHUMaHHUE clenu(PUKUA OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUJICHHUS, CO3aHNHU LEIOCTHOTO MPEACTABICHUS 00 OKpYKaIOIIeM
MUpPEe Kak O €IWHCTBE IMPHUPOABI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH ISl COBPEMEHHOM MBUIIM3ALNN: 00ECTICUCHHUS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOJieM B 00ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TMOJYYEHUN OMOIOTUYECKUX 3HAHUH B IIEJISX IMOBBIIICHUS OOIIEH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHON
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3yueHur OHOJIOTHH;

IOHUMAaHHEC CYHIHOCTU MCTOJAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBIX HaAYyKax,
CIIOCOOHOCTH HCITOJIb30BaTh moJiyda€MbIC 3HAHHA [Jid aHajiv3a | OOBSCHEHHS SIBJICHUI
OKpYKaromero Mupa " IPOUCXOAAINHNX B HEM HSMeHCHHﬁ, YMCHHE [ICJIaTh 000CHOBaHHBIC
3aKJIIOYCHUA Ha OCHOBC HAYUYHBIX (baKTOB U HUMCIOHIMXCA AOaHHBIX C LCJIbIO IMOJTYYCHHA
JAOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS JIsL peHICHUSA
np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC II€HHOCTU Hay‘IHOI\/JI ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH IMPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPhIBHOMY OOpa3oBaHHIO M CamMO0Opa3oOBaHUIO, K

AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATbHI



MeramnpeamMeTHble pe3ynbTaThl OCBOCHUSI Y4eOHOTro mpeaMera «bHoiorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenu(uKy METOZ0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHCTeMa, HAay4HbId (DaKT, MPUHIUIM, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCllefloBaHue, HAOIIOIEHUE, U3MEPEHUe, HKCIEPUMEHT U JIpyTrue); YHUBEpCalbHbIE
yueOHble JeiCcTBUS (IO3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHIMU OOy4aroIluxcs;
CIOCOOHOCTh o0y4arommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4yeOHble ACWCTBUS B I103HABATEIbHOH U
COLIMAJIbHON IIPAKTHKE.

B pesymnbraTe u3ydeHus OHMOJOrMH HAa YpPOBHE cpenHero oomiero oOpa3oBaHUs Y
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHBIE YHUBEpCAJIbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpPCAJIbHBIC Yy4YeOHbIE [EHCTBHSA, pETYJISTHBHBIC YHHBEpPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIbHOCTD.

MeTanpez[MeTHHe pPE3yjbTaTbl OCBOCHHUA IIPOTpaMMBbI CPEAHETO O6IJ.[CFO O6pa3OBaHI/I$I
JOJIKHBI OTpaXaTh:

ORy1ajieHne YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BbIe JJOrMYeCKUe JeHCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyaJIM3HpPOBATh IMPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUI MNPUEMBI JIOTMUECKOrO MBIIUICHUS (aHamu3a,
CHUHTE3a, CpaBHEHHMs, KIAacCU(PHUKAIMM, OOOOIIEHHs), pPACKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU NOHITUSIMHU);

OMpPCACIATL LCIW ACATCIBHOCTH, 3ajiaBasd IMapaMCTpPbl U KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITIOCTABJICHHBIMU LICIISAMU

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS I OObSICHEHHUs (aKTOB U SBICHUM >KUBOU
IPUPOIB;

CTPOUTL JIOTUYCCKUC PACCYKIACHUA (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaHOFHH),
BBIABJIATE 3aKOHOMCPHOCTHU W IMMPOTHBOPEUYMA B paCCMaTpuUBACMBbIX SABJICHUSAX, q)OpMYJ'H/IpOBaTI)
BBIBOJbI U 3aKJIOYCHU A,

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA JJIs MPEJACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYMMA PAa3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTbIBaTh IJIaH PEIICHUs TPOOIEMBI ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepUaIbHbBIX
Y HEMaTepHAJIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh, OIEHWBATh COOTBETCTBHE PE3YJbTATOB IIEISIM,
OIICHUBATh PUCKH MOCIICICTBUI S TCIBHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUHN KU3HCHHBIX HpO6JIeM.

2) 6a30BbIe HCCJIEN0BATEILCKHE el CTBHSA:

BJIQJICTh HABBIKAMH Y4E€OHO-UCCIICI0BATEILCKOW U TMTPOCKTHOM JEATEIbHOCTH, HaBBIKAMH
pazpemieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY IOMCKY METOJIOB
PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHCHHUIO Pa3IMYHBIX METOJIOB ITO3HAHNS,

UCIOJIb30BaTh Pa3MYHbIE BHUJIbI ACSATENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU

CO3JJaHNHn y‘~IC6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(hopMHPOBATh HAYYHBIN THIT MBIIIJICHUS, BJIAJICTh HAYYHON TCPMUHOJIOTHECH, KITFOYCBBIMU
MOHATUSAMU U METOJAMU;

CTaBUTh U CI)OpMYJ'II/IpOBaTB COOCTBEHHEBIE 3aJa4u B O6paSOBaTeHBHOﬁ ACATCIBHOCTH M
JKU3HCHHBIX CUTYalUsIX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBA3WM W AKTYAJIU3UPOBATHL 3a4da4dy, BBIABUIATb
THUIIOTE3Y eé peiCHUA, HAXOUTb apTYMEHTHI J1d 10KA3aTCJIbCTBA CBOUX yTBep)KI[eHI/II\/JI, 3a1aBaTb

napamMeTpbl U KpUTEPUU PeIIeHUS;

AHAJIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHUA 3aladu pPE3yJibTaTbl, KPUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHUEC B HOBLIX YCIIOBUAX;

JAaBaTb OLICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6p€TéHHI>II\/JI OIIBIT,

OCYIIECTBIISITH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEJCTB M CIIOCOOOB NIEHCTBHS B
PO ECCUOHAIBHYIO CPEY;

yMETh TIEPEHOCHUTHh 3HAHUS B TIO3HABATEIBHYIO M  TMPAKTHYECKYI0  00JacTH
KU3ZHEACSITEIbHOCTH;

YMCETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX IPCIAMCETHBIX 06HaCTCﬁ;

BBIIBUT'aTb HOBLIC HJCH, NPpCJiaraTb OPUTHHAJIILHBIC IMOAXOJAbI W PCHICHUSA, CTABUTHb
HpO6JICMBI U 3a/la4u, JOIMMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHU .

3) padora ¢ ungopmanmei:



OPHUEHTHUPOBATHCS B PA3MYHBIX MCTOYHHKAX MHPOpManuu (TEKCTE y4eOHOTO MOCcoOus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO Pa3IUYHBIX BHIOB U (OpM
NPE/CTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3aMpOChl U TPUMEHSTH pPa3IHMYHBIE METOIbI NPH TIOUCKE W OTOOpE
Ounonoruveckoi nHGOpMaIUU, HEOOXOUMOH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

npUOOpETaTh OMBIT HCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILECHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOIB30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTABICHUS OUOIOTHICCKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIBI, PUCYHKH U JPYTOE);

UCIOJb30BAaTh HAYUHBIH S3bIK B KauyecTBE CpPEJCTBa IpU paboTe ¢ OMOIOrHYecKOi
uH(popMalMel: MPUMEHITh XUMUYECKUE, (U3NYECKUEe W MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISAHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABaHMA W 3aIlIUTHl MHPOpPMALWH, HHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHre YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€fCTBHSIMH
1) o6omenne:

OCYHICCTBJIAAT KOMMYHUKAIIUHU BO BCCX C(bean JKU3HH, dKTUBHO Y44aCTBOBATH B JHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY 06Cy>K,Z[8.GMOI>i TCMBI (YMGHI/IG 3a1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUA npezmaraeMoﬁ 3aaa4yd, YUYWUTbIBATb MHTCPEChI H
COTJIaCOBAaHHOCTH ITO3UITUM APYrux yd4aCTHUKOB AHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

pacnio3HaBaTb HeBep6aanHe cpeacrBa 06H_I€HI/I${, INOHUMAaTh 3HAYCHUC COIMAJIbHBIX
3HAKOB, NPCANOCBIIIOK BO3SHUKHOBCHUSA KOH(l)J'H/IKTHI)IX chyaquI, YMCTb CMATYATDh KOH(l)J'II/IKTI)I n
BECTHU IICPCTOBOPLI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aWMOJCWUCTBUS, MOHUMATh HAMEPEHUS
JIPYTUX JIFOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme

bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAaHHEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:



MMOHUMATh W HMCIIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON W HHIMBHUIYaIbHON pabOTHI MpH
pelIeHNH OMOJIOTHYECKON TTPOOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh PUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEIICHUH YU4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUH C Y4E€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PacpelessaTh POJIM ¢ Y4ETOM MHEHUI

Y4aCTHUKOB, O0CYXAaTh PE3yJbTaThl COBMECTHON PabOTHI;

OLICHHUBATh KaueCTBO CBOETO BKJIAJIa U KaXKAOI0 YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYHICCTBIIAATD MO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHHWEC B Pa3JIMYHbBIX CHUTYyallUAX,
MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh MHHUIIMATHBHBIM.

OBJ1ajleHNe YHUBEPCAJIbLHBIMH PEryJIATUBHBIMH J€fiCTBUSIMU:
1) camoopranu3zamnms:

HCIIOJIB30BAaTh OHOJIOTHYECKUE 3HAHUS JJIsA  BBIABJICHUA npo6neM U HUX PCIICHHA B
JKHN3HCHHBIX 1 y‘Ie6HLIX CUTYyalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH IIeNIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSIX M TIOCTYIKAaX IO OTHOIICHHUIO K >KMBOM TPUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYKaIOIIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIbHYIO JESTEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 0Opa30BATEIHLHOW JESITEIBHOCTH U

JKU3HCHHBIX CUTYAlUIX;

CaMOCTOATCIIBHO COCTABJIATDH IJIaH PCIICHU A HpOGJ’ICMBI C y‘-IéTOM HMCIOIIUXCA pECYypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U HpeIIHo‘-ITeHHfI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKU y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U TIPOSIBICHHUIO IIIMPOKON IPYAUIINU B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.



2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHBATH
COOTBCTCTBHUEC PE3YJIbTATOB LCJIAM;

BJIaJIeTh HaBbIKaMM [103HABATEIBHOM pe(uIeKCuu KaKk OCO3HAHMS COBEPILAEMbIX JeHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh PUEMBI pedIieKCUu
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMCTh OLICHUBATHL PUCKU U CBOCBPECMCHHO NPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHsTHE CeOsl M APYIHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB JAEATEIbHOCTH;
MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYTroro 4€JI0BCKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yibTaThl OCBOSHHS CO/AepkaHMs ydeOHoro mpeamera «buomorus» Ha
yrI1yOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecrieueHue popUILHOTO
oOyuenus oOydaromuxcst Ononornd. OHU BKIJIIOYAIOT: crienu@uueckue Juisi OMOJIOrMH Hay4YHbIe
3HaHUS, YMEHUSI ¥ CIIOCOOBI JISMCTBUI IO OCBOGHUIO, MHTEPIPETALUHU U IPE0OPa30BaHUIO 3HAHUH,
BUJIBI ICATEIIEHOCTH TI0 TIOJYYCHUIO HOBBIX 3HAHUH M WX MPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a
TaKXe B peaJIbHBbIX KU3HEHHbIX CUTyalusx. [IpeaMeTHbIe pe3yabTaThl MPeACTaBICHbI M0 To1aM
U3YUYCHHSL.

HpC,Z[MCTHLIC PE3YyIbTaThbl OCBOCHUA yqe6Horo npeameTa «buomorus» B 10
Kiacce NOJIKHBI OTpaXkaTb:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAHNUHN €CTECTBEHHO-HAYUYHOUM KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI I PELICHUH



po6JeM palnoHaIBLHOTO IPUPOIOTIONB30BaHMs, O BKIIA/I€ POCCUHCKUX U 3apyOeKHbBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMON OHMOJOTMYECKHX 3HAaHUM, KOTOpasl BKJIKOYAET: OCHOBOIOJATaroIne
OMOJIOTMYECKUE TEPMUHBI M TOHATUS (KHU3Hb, KIJIETKA, OpPraHu3M, METa0OoJIM3M, T'OMEOCTas,
CaMOpETyJISILHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, HU3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouynas Teopus 1. llIBanna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciueacTBeHHocTH T. Moprana), yuenus: (H. . BaBunoBa — o meHntpax
MHOTO00pPAa3usl ¥ MPOUCXOKIACHHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACLIEIUIEHUS, YUCTOTHI TaMET, HE3aBUCUMOro HacieaoBanus . Mennens,
FOMOJIOTUYECKUX PSZOB B HaciencTBeHHOW wu3MeHunBoctu H. V. BaBunoBa), HpUHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaM{ HAYYHOTO IMO3HAHUS, UCIIOIb3YEMBIX B OMOIOTHYCCKUX
HCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMMCAHKE, U3MEPCHHE, HAOIIOICHUE, SKCIICPUMEHT);

YMEHHUE BBIJICNATH CYIIECTBEHHBIC MPHU3HAKK: BHPYCOB, KIETOK MPOKAPUOT U IYKApPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HWCie OakTepuid, rpuOOB, pacTEeHU,
JKMBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPTaHOB PAcTEHHil, )KUBOTHBIX, YEIIOBEKA,
IPOIIECCOB KHU3HEIEATEILHOCTH, TPOTEKAIOIINX B OPraHU3MaX PaCTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: 0OMEHA BeIecTB (MeTaboIM3M), IPEBPAILCHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOGHOrO TUTIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO34a, MeiH03a,
raMeToreHesa, IMOpHUOTeHe3a, MOCTAMOPHOHAIILHOTO pa3BUTHS, pa3MHOXKCHUS,
MHAMBUAYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHaBIMBATh B3aHMMOCBSI3U MEXIY OpraHOMJAAaMHU KJIETKM U UX (DyHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHoB M HX
GYHKIUSAMHU, MEXAY 3TanmaMu OOMEHa BEIIEeCTB, dTalaMH KJIETOYHOTO LMKJIAa M YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalmaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U  (PEHOTUIIOM,
deHoTUIoM U (pakTOpamMu cpeabl OOUTaHMUS;

YMCHUEC BBISABIATH OTIUYUTCIIBHBIC IMPU3HAKU JKUBBIX CHUCTCM, B TOM YMCJIC paCTeHHfI,
JKNBOTHBIX N YCJIOBCKA,

YMCHHE UCIIOJIB30BATb COOTBETCTBYIOIINUC APTYMCHTHI, 61/IOJ'IOFI/I‘ICCKYIO TECPMHUHOJIOTUIO U
CUMBOJIMKY IJIS JOKa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIIIL;

YMCHHEC PpCIIATh OMOJIOTHYCCKUE 3a/la4yi, BbIABJIATL MNPUYUHHO-CIICACTBCHHBIC CBA3U
MCKAY UCCIIEAYEMBIMU OMOJIOTUYECKUMU nmpoucccaMu 1 ABJICHUAMUA, 1€J1aTb BEIBOJIbI Y ITPOTHO3BI
Ha OCHOBAHWH MOJTYUCHHBIX PE3YJILTATOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPSATh HMX OKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIUpyS 1IeTTh UCCIEA0BaHMS, aHATM3UPOBATH MOJYUYECHHBIE PE3YJIbTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MCOUILINHE, HpOBOI[I/IMOI‘/JI Ha 68.36 IIKOJIbHBIX HAaYYHBIX OGH.[CCTB, u Hy6JII/I‘-IHO MMpEaACTaBIATh
MOJTy9YCHHBIC PE3YIIbTAaThl HA YICHUYECKUX KOH()EPEHIUIX;



YMEHHE OIICHHBATh OSTUYECKHE aCMeKThl COBPEMEHHBIX HCCIEIOBaHUM B 00JacTH
OMOJOTUM W MEOUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBICHHOE
M3MEHEHUE TeHOMA U CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISATH OCO3HAHHBINA BBIOOp Oyaymiei mpodeccnoHanbHOl AeATeNbHOCTH
B oOyacTh OHMOJIOTHH, MEIUIHMHBI, OWOTEXHOJOIMH, BETEPUHAPHH, CEILCKOrO XO3SICTBa,
NUIIEBOM IMPOMBIIUIEHHOCTH, YIJIYOJIsATh IIO3HABATENIbHBIM WHTEPEC, HANpPABICHHBIM Ha
OCO3HAaHHBI BBIOOP COOTBETCTBYIOIIEH mpodeccnd M HPOJNODKEHHE OHMOJIIOTHYECKOTO
00pa30BaHus B OPraHU3aLUAX CPEIHEr0 MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaAHUSL.

[IpeameTHpie  pe3ynabTaThl  OCBOCHMsI  ydeOHoro mpeamera «bwomormsi» B 11
Kacce JOJKHBI OTPaXkaTh:

Cc(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBCHHBIX HAYK, B
(GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJIBI U PEIICHUM JKOJIOTMYSCKUX MPOOJIEM YeIOBEUeCTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO TPUPOIOTIOIB30BaHUS, U B (DOPMHUPOBAHUH IICHHOCTHOTO OTHOIICHHUS K IIPUPOJIC,
00IIeCTBY, YEJOBEKY, O BKIAJE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHHUE BJIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHHA, KOTOpas BKIIOYACT ONpPEICICHHS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraloumMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHH (BUI,
sKocucTeMa, Ouocdepa), Owmomormdyeckue Teopuu (dBomonuoHHas Teopusi Y. JlapBuHa,
CUHTEeTHUEeCKass Teopusi 3Boitonuu), yueHus (A. H. CeBepuoBa — 0 HyTAX M HaMpaBICHUSX
sBommonuu, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (mMunumyma FO. JIuOuxa,
HKOJIOTMYECKOM MUpaMuabl S3HEPTUn ), runoressl (runotesa «mupa PHK» V. 'mnbepra);

YMCHHUEC BJIaJ€Tb OCHOBHBIMHM MCETOJAMH HAYYHOI'0 IIO3HAHUS, HWCIIOJB3YCMbIMU B
OMOJIOrNYECKHX HUCCICIOBAHUAX JKHBBIX 00BEKTOB M DKOCHCTEM (OHHC&HI/IC, U3MEpPCHUEC,
Ha6J'IIO,I[CHI/IC, 3KCHepI/IMCHT), CIoco0aMu BBISBJICHUS H OLICHKU aHTPOIOI'CHHBIX U3MEHEHUN B
HPpUPOLE;

YMEHHUE BBIJICIATh CYIIECTBEHHBIE MPHU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, SKOCHUCTEM U
ounochepsl, CTaOWIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOOpa,
AJUIONMATPUYECKOTO U CUMITATPUIYECKOTO BHA000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHUJI YBOJIOIAN
Ha TeHO(OH] MOMYJSAIUHU, MPUCTIOCOOIEHHOCTH OPTraHU3MOB K cpefie OOMTaHUs, YepelOBaHUS
HaIpaBJICHUH HBOJIIOIIUHU, KPYTOBOPOTA BEIIECTB ¥ TTOTOKA YPHEPTUHU B IKOCUCTEMAX;

YMCHHUEC YCTAaHABJIMBATHL B3aMMOCBA3M MCEXKAY IMpoHccCcaMu ISBOJJIOLNUH, ABHXXYIIUMH
CUJIaMH aHTPOIIOI€HE3a, KOMIIOHCHTaAMU PA3JIMYHBIX 3KOCHUCTEM M HpI/ICHOCO6J'IeHI/I$[MI/I K HHUM
OpTraHHU3MOB;

YMCHHC BBIABJIATH OTIIMUYUTCIILHBIC TIPU3HAKH KUBBIX CUCTCM, HpI/ICHOCO6J'IeHHOCTB BH 0B
K Cpeac 06I/ITaHI/I$I, A0MOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB OKOCHUCTEM, B3aHMOCBSI3CH
OpTraHu3MoOB B COO6IJ_ICCTB3.X, AHTPOIIOTCHHBIX W3MEHEHMI B SKOCHCTEMaX CBOEH MECTHOCTH,

YMCHHC UCITIOJIB30BATh COOTBCTCTBYIOIINC ApPTYMCHTHI, 6I/IOJIOFI/I‘{CCKYIO TCPMUHOJIOTUIO U
CHUMBOJIMKY Jid JA0Ka3aTCJIbCTBA POJACTBA OpPraHM3MOB pa3HbIX CHCTCMATHYCCKUX T'PYIII,



B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMs] MHOr0o00pa3zus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOIBI U
YeJIOBEUECTBA;

YMCHHC pCIIaTh OMOJIOrHYeCKHUe 3a/la4i, BBIABJIATL MNPUYIUHHO-CIICACTBCHHBIC CBA3U
MCXKAY UCCIICAYCMBbIMU OMOJIOrHYECKUMU mpouecCcaMu 1 SABJICHUAMMU, 1CJIaTh BLIBOABI U IIPOTHO3bI
Ha OCHOBAHWU IOJTYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIC U MpaKTU4YecKue paboThl, cOOII0IATh MpaBWiIa MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHUEM;

YMCHHC BbBIJIBUI'dTb THUIIOTC3bI, IPOBEPATH HX OKCICPUMCHTAJIbHBIMH CPCACTBAMU,
(bOpMy.]'IPIpy;I LECJIb UCCIICAOBAHUA, AaHAJIU3UPOBATD ITOJIYYCHHBIC PC3YJIbTATLI U J1€JIaTh BBIBOJbI;

YMCHHEC Y4YaCTBOBAaThb B yqe6HO'HCCHeI[OBaTCHBCKOﬁ pa60Te 10 6I/IOJ'IOFI/II/I, OKOJOI'nn M
MCHUIINHE, HpOBOILHMOfI Ha 0a3e IIKOJIbHBIX HAay4YHBIX 06IlI€CTB, n Hy6JH/I‘~IHO MMpCACTaBJIATH
MMOJIYYCHHBIC PE3YJIbTAThl HA YHCHUYCCKUX KOH(I)epeHLII/IHX;

YMEHHUE OICHUBATh THUIOTE3bl U TEOPHH O IPOMCXOXICHUM JKU3HHU, YEIOBEKa U
YEJIOBEYECKUX pac, O MPUYMHAX, MOCIECACTBHIX W CIOCO0AX MPEAOTBPAIICHUS TIIIOOATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIISATH OCO3HAHHBIN BBIOOp OyyIiei mpodecCuoHaNbHOM IeATeIbHOCTH
B o00macTu OWOJIOTHH, OKOJOTHUH, NPUPOIONOIb30BAHUS, MEIAHUIUHBI, OHOTEXHOJIOTHH,
IMCUXOJIOTUHU, BCTCPpUHAPHU, CCILCKOI'O XOSSH\/JICTBa, HHHICBOﬁ MMPOMBIINIJICHHOCTH, yTJIyGJISITB
MI03HABATENbHBIN HHTEPEC, HAIPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIECH ITpodeccun
U TIPOJIOJKEHNE OMOJIOTUYECKOTO 00pa30BaHMs B OpPTraHU3aIUsIX CPEIHEro MpodhecCHOHaTBEHOTO
U BBICIIIETO OOPa30BaHMS.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHue pa3zienoB ¥ TeM MporpaMMbl KomnuuectBo uacos
n/m Bcero  KonTpoibHbIe [TpakTrueck
paboThI paboThI
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUE 2
3 buonorus kinetku 2 0.5
4 X¥UMHUYECKash OpraHu3anus KIeTKH 10 1
5 CrpoeHune 1 QyHKIMU KIETKU 8 2
6 OOmMeH BelecTB U MPEBPAIICHUE YJHEPTHHU B KIIETKE 9 1
7 Hacnencrennast napopmanus u peanuzaius e€ B 9 0.5
KJIETKE
8 JKu3HeHHBIH UK KIETKU 6 1
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3mHOXEHHUE U pa3BUTHE OPTaHU3MOB 8 1.5
11 T'eHeruka — HayKa O HACJEICTBEHHOCTH U 2 0.5

W3MEHYHUBOCTH OPTaHU3MOB
12 3akOHOMEPHOCTH HACIICJICTBEHHOCTH 10 1



No HanmenoBanue pa3ienoB U TeM NporpaMMbl

/1 Bcero
13  3akoHOMEpHOCTH M3MEHYHBOCTH 6
14  T'eneruka yenoBeKka 3
15  Cenekuus opraHu3MoB 4
16  bHOTEXHOJIOTHS U CHHTETHYECKAsE OMOIOTHS 4
17  PesepBHOe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
11 KUIIACC

Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI

/1
1  3apoxneHue u pa3BUTHE IBOJIIOIMOHHBIX MPEJICTABIICHUN B

ouonoruu
2 Mukpo3BOIIOLHS U €€ PE3YIbTAThI
3 Maxkpo3Botonus U €€ pe3ynbTaThbl
4 TlpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie
5  IlpoucxoxIeHue yenoBeKka — aHTPOIOTeHEe3
6  Dkosorus — Hayka O B3aUMOOTHOUICHHSIX OPTraHU3MOB U
HAJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAIOUIEH Cpeaoi

7 OpraHusMmsl U cpefa OOUTaHUs
8  Dkosorus BUIOB M MOMYISINAN
9  Dkonorus coodmecTB. DKOJIOTHIECKHE CHCTEMBI
10 bBuocdepa — rmobdanpHas IKOCHCTEMA
11 YenoBek u OKpykarolias cpena
12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonnuecTtBO yacoB

KonTtposnbhbie [IpakTnueck
paboThI paboThI
1
0.5
1
0 13

KomngecTBo yacos

Bcero  KonTposbHbIE IIpa

paboThI I

14

15
10

102 0



