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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanum»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bUONOrHs» U OCHOBHBIX MOJIOKEHUN (penepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kiaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peameTs». CorjaacHo
nonoxeHussMm ®I'OC COO npoduibHble y4eOHBIE MPEAMETHI, M3ydaeMble Ha YriyOJéHHOM
YPOBHE, SBIIIOTCS CIOCOOOM auddepeHnranui o0ydeHUsT Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs U MPU3BAHBI O0ECIICYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o01mmM, cpeaHuM MpodecCHOHAIbHBIM U BBICHIMM OOpa3oBaHUEM. B TO ke BpeMs KaXKIblil U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlIeHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3AaHHBIX C MpoQopHeHTanHen
0o0y4aroluXxcsi U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCcTM HAy4yHOro 3HAaHMS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMTHON, 9KOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHue O LETU U 3aadax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE, OIpeiesieT 00s13aTeIbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJCp)KaHHWE, €ro CTPYKTYpPUPOBAHHE IO pas3jieiaM U TeMaM,
pacripeielieHUe 10 KiaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamMe mo 6MONOrMM peayn30BaH MPUHLUI
MPEEMCTBEHHOCTH C W3Y4YeHHEM OHOJIOTMHM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps yemy MpocMaTpPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEE PA3BUTHE OHMOIOTHYECKIX
3HaHWM, OPUEHTHPOBAHHBIX HAa (HOPMHpPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTAaBICHUI O 3J0poBOM oOpa3e XKH3HU, Ha BOCIHUTaHUE
OepeKHOr0 OTHOILIEHHS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXXHOCTU yueOHoro mpenmera «buomnorus» B peanusanuu tpeboBanuit ®I'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pPe3yabTaTaM 00yIeHUS U
B ()OPMHPOBAHUN OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATEILHOW NEATEILHOCTH O0yYarOMUXCS 10
OCBOCHHMIO COJCp)KaHUS OWOJOTHYECKOTO O0Opa3oBaHUSI Ha YPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHusl.

VYuebublit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT

Ouosiornueckoe 00pa3oBaHHUE B IIKOJE W OPUCHTUPOBAH HA PACIIUPEHUE U YIIIyOJIeHUE 3HAHUN



00y4arouxcs 0 )KUBOM MPHUPO/IE€, OCHOBAX MOJIEKYJIIPHOU U KJIETOYHON OMOJIOTHH, SMOPUOTIOTUN
U OHMOJIIOTUU DPA3BUTHSA, TCHETHKH, CEJCKIMH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Wzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha
MOJFOTOBKY 00 yUaOIIUXCS K MOCIIEAYIONIEMY MOTYyYEHUIO OMOJIOTHYecKOro 00pa30BaHus B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHoro oobpasoBanusi. OCHOBY €ro Coaep)KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJYYEHHBIX MPU HM3YYEHUU OOYUYarOIIMMUCS
COOTBETCTBYIOILIMX CHCTEMaTHYECKHX pa3/ejioB OHOJOTMM Ha YpPOBHE OCHOBHOIO OOLIETro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOTy4aroT pa3BuTUE. Tak, paclIMpeHbl U yriayOIeHbl
OMooTHYecKre 3HAHMUSA O PACTEHUSX, XUBOTHBIX, TprbOax, OakTepusx, OpraHU3Me 4YeIOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JONOJHUTEIBHO BKJIIOYEHbI OWOJIOIMYECKUE CBEICHUS
MPUKJIATHOTO M TMOMCKOBOTO XapakTepa, KOTOpPble MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI s
MOCNEeAYIOEro BeiOOpa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpaduy 1 MaTEMaTUKH.

Crpyktypa mporpammbl 1o ydeOHOMY mpeamery "buosiorus" oTpaxaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOABI K H3yueHHuto Ouonoruu. COriacHO UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOT'0 YPOBHSI OpraHU3alluy,
HBOJIIOIMMA OPraHMYECKOTO MHpa Ha 3eMjie, COXPaHEHHS OWOJIOTHYECKOTO pa3HOOOpa3us
wianetel. Tak, B 10 kimacce HW3ydyaloTCs OCHOBBI MOJIEKYISPHOW U KIETOYHOW OHOIOTHH,
HMOPHUONIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTUH, aKTYalIM3UPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHWKE, 300JI0TMM, aHATOMMHH,
¢busmonorun venoseka. B 11 kiacce M3y4aroTcsi BOJIIOIMOHHOE YY€HUE, OCHOBBI SKOJIOTUH U
yueHue o 6uocdepe.

VY4eOublii mnpeamer «buonorus» npu3BaH O0ECHEUNUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTHYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHLMUIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHON KapTHHBI MHpa, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIuN, OWOILIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIIEJJOBAHUSX B OHOJOTHH, TMPUKIAIHBIX ACIEKTax
Ounonoruueckux 3HaHWM. {7 pa3BuTHA M mojanepKaHUS WHTEpeca oOydaroumxcs K OMoJIoruu
Hapsily CO 3HAYUTENIbHBIM 00bEMOM TEOPETHUUECKOI0 MaTepuana B COAEpKaHUH MPOrPaMMBbI IO
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBICHUS W PAa3BUTHS TOW WM MHON
obnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYyOE)KHBIX YUYEHBIX B PEIICHHE BaKHEHIIIHX

OMOJIOTHYECKUX U IKOJIOTHUYECKUX TTPOOIIEM.



[lenbp uzyuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIaJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMH JKUBBIX CHUCTEM
pasHOro paHra ¥ MpHOOpPETeHNE YMEHHI UCTIONIB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpeca K
onpenenéHHON 00acTH MpodeccuoHalbHON NEATENbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BbIOOPY yueOHOro 3aBeIeHus ISl IPOAOHKEHUS OHMOJIOTHYeCKOro 00pa3oBaHusl.

JocTmwkenne neinn u3ydeHus: yueOnoro npenmera «buonorus» Ha yriyOonéHHOM ypoBHE
o0ecreynBaeTCs pelIeHuEM CIeTYIOIUX 3a/1au:

ocBOoeHHE OOydYaloIIMMHUCSA CUCTEMbl  OHOJIOTMYECKUX 3HAHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHsX, KOHIEMIMSIX, TMIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTpPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIHS, BHI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCA OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OHOJIOTHH;

O3HAaKOMJICHHE  OOydJaromuxcs ¢  METOAaMH  [O3HAHUS  KUBOW  MPHUPOIBL:
HCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
SMOPUOJIOTHH U OMOJOTHH Pa3BUTHS, TEHETUKU U CENEKLNU, OMOTEXHOIOTUN U CUHTETUYECKON
OMOJOTUY, TAJIEOHTOJOTHH, OJKOJOTHH); METOJAaMH  CaMOCTOSITENIbBHOTO  IMPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
IKCTIEPUMEHT, MOJICTTMPOBAHNE);

OBJIaJIeHUE OOYYaroIUMHUCS YMEHHSIMU: CaMOCTOSITE€IbHO HaXOJIUTh, AHAIU3MPOBATH U
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOIb30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOMW; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTUN U COIIMATTbHO-I)KOHOMHYECKUMH
¥ DKOJIOTHYECKUMH IPOoOIeMaMH 4eJI0BEYECTBA; OIICHUBATH ITOCIIEICTBUS CBOCH NESITETLHOCTH 110
OTHOIIEHUIO K OKpYKalolled NpUpOIHONW cpelle, COOCTBEHHOMY 3J0pPOBBIO M 3/10pPOBBIO
OKpYKaIOIIMX JIt0JIel; O0OOCHOBBIBaTh W COOJIIOJATh MEpbl MPO(PUIAKTHUKY HH(EKIIMOHHBIX
3a0oeBaHWi, MpaBWiia TOBEACHUS B TMPHUPOJE M oObOecrnedeHus 0e30MacHOCTH COOCTBEHHOM
KU3HENEATSTPHOCTH B UYPE3BBIYAWHBIX CHUTYAIHSAX TPUPOIHOTO M TEXHOTEHHOT'O XapakKTepa;
XapaKTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00JacTH OUOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAaKOMCTBa C BBIJAIONIMMHUCS OTKPHITUSMH U COBPEMEHHBIMH HCCIICIOBAaHHSIMU B OMOJIOTHH,
pemaeMbpIMH €0 TTPOOJIeMaMU, METOJOJIOTHEe OWOJOTHYECKOTO WCCIECIOBAHUS, MPOBEICHHS
HKCIEPUMEHTAIBHBIX HUCCIEJI0BAaHUM, peleHns OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS

OMOJIOTYECKUX 0OBEKTOB U MPOLIECCOB;



BOCIUTAHHUE Y OOYYarOIIMUXCS LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEJIOM U K
OTHCNbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, T'€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyNbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, HKOCHUCTEM, OHOCHeEpHI),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl U 3/I0POBbsSI OKPYXKAIOMIMX JroAeH (COOMOaeHus Mep
npodunakTuku 3ab60aeBaHmii, o0ecnedueHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYalUAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS OMOIOTHUECKUX
3HAHUM U YMEHUH B OBCEIHEBHOM )KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOy4YaIOUIMMHCS WHIUBUAYaIbHON
o0pa3oBaTeNbHONl  TPAEKTOpUH, CHOCOOCTBYIOIUIEH mMocienymmeMy npodhecCHOHATbHOMY
CaMOONPEIEIICHUIO, B COOTBETCTBUU C WHIMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha W3yuye€HUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmero oopazopanusi, cocrapisier 102 gaca: B 10 kimacce — 68 yaca (2 yaca B HeCIO),
B 11 kimacce — 34 yaca (1 yac B Hezeo).

OT60p opranu3anuoHHbIX (OPM, METOJIOB U CPEICTB 00YUCHUSI OMOJIOTHUHN OCYIIECTBIISIETCS
¢ yuérom crenu(uKH ero CoAep KaHHWs M HANpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYecKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(EeCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTenbHBIM YCIOBUEM IpU OOY4YEHHUU OWMOJIOTHMHM Ha YIiIyOJIEHHOM YpOBHE SIBISETCS
MpOBEJCHUE J1AaOOpaTOPHBIX U MpakTHueckux pador. Takke ywyacTue oOydarmmxcs B
BBITMIOJTHEHUH IIPOEKTHBIX U y4eOHO-HCCIIeI0BATENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpEeIisieTcs
y4UTeNeM Ha OCHOBE MMEIOLIUXCS MAaTepHaAIbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX NPHPOJTHBIX

YCIIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIEJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTadbHbIC, MPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3HayeHrne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6uoaorueil. 3HaueHrue OUOIOTUU B MTPAKTUUECKON AeITETbHOCTH
YeJIOBEKa: MEAULMHE, CEIbCKOM XO035CTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, WM. . Meunukos, H. 1. Basunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUU C APYTUMH Haykamuy, «CucteMa OMOIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOWCTBA KUBBIX CUCTEM: €AHHCTBO
XUMHUYECKOTO COCTaBa, JTUCKPETHOCTh M IEIOCTHOCTh, CIIOXHOCTh U YIOPSJOUYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
M3MEHYMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpTraHU3MEHHBIH, MONYJISIIUOHHO-BUI0BO, 9KOCHUCTEMHBIN (6MOTEOIIEHOTUYECKHIA),
ouochepnsiid. [Ipomeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TIPU3HAKU KHUBOTO.
Kuznep kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue )UBbIE CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3alUu.

N3yuenune xuBbIX cucteM. MeTtoapl Ouonormdeckod Haykw. HaOmromeHue, m3mepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHdaTME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumote3. HyneBas

runore3a. [lonsatue BBI60pKI/I u eé JAOCTOBCPHOCTD. Pa36p0c B OMOJIOTHYECKUX JaHHBIX. O]_ICHKa



JIOCTOBEPHOCTH IOJIyYEHHBIX Pe3yJbTaToB. [[pMUMHBI MCKaKEHUS PE3yJIbTaTOB HKCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpan U

Tabmuubl u cxembl: «OCHOBHblE IPU3HAKU JKU3HW», «buosornyeckue CUCTEMBD,
«CBoOIICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIUMU KUBOW MPUPOIb», «CTpOECHUE KUBOTHOU
KIIETKN», «TKaHU )KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI'0 OpraHu3May, «brnoreorneHos»,
«buocdepar, «MeToabl H3ydeHUs KUBOH IPHUPOJIBD».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE AJIs IPOBEACHUS HAOIIOJCHUH, U3MEPEHUI,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuEe pa3IMYHBIX METOAOB IPU H3YYEHUH MKHUBBIX
CUCTEM.

Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHAJIbHAS €IUHULA KUBOTO. VICTOpUS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOJ MEUYeHbIX aTroMoB, AuddepeHnnanbHOe  LEHTpU(YTUpOoBaHUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @ukcuposannvlx Kiemox. IIEKTPOHHAS MHUKPOCKOIHUSL.
Koungoxanvnaa muxpockonus. Bumanvhoe (npudsxcuznennoe) uzyyeHue Kiemox.

JleMoHCTpanun

[Toptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneligen, P. Bupxos, K. M. bap.

Tabmunpl U cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIA MHKpockom», «Mcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHne MeTOAOB KIJIETOUYHON Ouonoruu (xpomartorpadus,
anekTpodopes, muddepennunansaoe neHTpudyruporanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHUMHUUYECKUHN COCTaB KIETKU. Makpo-, MUKpO- U yJIIbTpaMHUKpPOdJIeMeHThI. Boga u €€ poius
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHU KIETKH, TEIJIOPETYISALHUU.
MunepasnbHbIe BelecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buomornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN

coctaB OenkoB. CTpykTyphl OenxoBoi Moisiekynbl. IlepBuunas crpykrypa Oenka, MenTHAHAs



cBs3b. BTOpmuHas, TpeTwdyHas, udeTBepTHYHas CTPYKTyphl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukamus 6enkos. buonorunueckue GpyHkun 6enkoB. /lpuonut.

VYrneBoasl. MoHOCaxapubl, Jucaxapyabl, OJIMrocaxapuasl U noiaucaxapuapl. O0muii niax
CTpOEeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKIUN yrIeBOJIOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccupukanus  numnumos.
Tpurnunepunasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOMCTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunnoseie kucnotsl. JJHK u PHK. Ctpoenue HykiemHOBbIX KHUCIOT. HykneoTumisbl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkunu JJHK. Buast PHK. ®@ynkunu PHK B ketke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
byukun  AT®. BocctaHoBieHHbIE TMEpEHOCUYMKH, HUX (YHKIUH B KJIeTKe. /[[pyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorus: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAHUSA COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyl. Modenupoganue cmpykmypsvl U @QYHKYui
Ouomonexyn u ux Komniexkcos. KomnvromepHulil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HEenpupoOHbLX AHANO208.

JleMoHCTpanun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJEN.

Tabmuer u cxembl: «l[lepuonuyeckas TabmuIa XUMHYECKHX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYH YIIIEBOJIOB», «CTpoeHHE MOJICKYI
munuaoBy, «HyknenHoBbie KUCIOTE, «CTpoeHue Moiekyiasl ATD».

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «OOHapykeHHE O0ETKOB C TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

Jladoparopnasi pa6ora «lcciemoBanue HyKICMHOBBIX KUCIIOT, BBIICICHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoeHue u QyHKINH KJICTKH



Tunsl KIETOK: 3yKapuOoTHYecKass U Mpokapuoruyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHre TMpOKApUOTHUYECKON KieTku. Kietoynas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyecKkodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruénnas auddy3us), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. Pabota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

[Mutonnazma. I{utozons. Llutockener. JIBmkenue uurTomnazMbl. OpraHOWUIbl KIIETKH.
OpnHoMeMOpaHHbIEe OpraHOUIbI KJIETKH: sHAoIIazmaTudeckas cetb (JI1C), anmapar ['onbaxwy,
JU30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6enxos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJOIIa3MaTH4eCKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmku. Moougurayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxodicoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpUH W Tactuj. [lepBuuHBIE, BTOPHYHBIE H CJIOXHBIE IUIACTHIBI
(OTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIJIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHUN.

HememOpannble opranouab! kietku CtpoeHne M (yHKIHH HEMEMOpaHHBIX OpraHOMI0B
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpormiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe | JABWKEHHE JKTYTHKOB M PECHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmukpompyboukamu. Momopmvie 6enku.

Anpo. OOonouka siapa, XpOMAaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepubliii GenkoBbli MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHa — THCTOHBL. J[unamuxa s0epHol

0001104KU 8 Mumose. foepHulil mpancnopm.



Knerounsle  BiiatoueHus.  CpaBHUTENbHAs  XAapaKTEPUCTHKA  KIETOK  JYKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpan U

[Toptpetri: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpOEHHE SYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKN», «CTpOEHUE pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHIpUM», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnas padora «/3yueHre CTpOCHHS KIETOK PA3IMYHBIX OPraHU3MOB).

IIpakTnyeckas padora «3yuyeHue cBOWCTB KJIETOUHON MEMOPAHBI».

JladoparopHasi pabdora «liccinenoBanue miua3Moiau3a U JAEIIIa3MOJId3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

ACCUMUIISIIINS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KUCI0POia B OOMEHHBIX MTpoleccax. JHEPreTHIecKoe
oOecneuenue kieTku: npespamieHue AT® B oOMeHHBIX nporieccax. PepMEHTATUBHBIN XapaKkTep
peakiuil KIeTouyHoro Merabonusma. GepMeHThI, UX CTPOEHHE, CBOMCTBA U MEXAHHU3M JICUCTBHUS.
Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. benku-akTuBaTopsl U
OeIKU-UHTMOUTOPBl. 3aBUCHUMOCTb CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAaKUUH OT pa3IM4yHbIX
(dakTopoB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes vy baxmepuu. Ceemocoduparowue nuemMeHmsvl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xjoporiactoB B mpouecce (orocuHTeza. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznuyHbIx (pakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHUE (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHLIUPYIOIIHNE
OakTepuH, Keae300aKTepun, cepodakTepun, BOJOPOIHbIE OaKTepuu. 3HAaUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoxeHHs U UX HCIIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH M BO30YIUTENH
00J1e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl YHEPreTHUYecKoro obmeHa. I[lonroToBUTENbHBIM 3Tam.

['mukonm3 — 6ECKUCITOPOAHOE PACIICTNICHUE TITFOKO3BI.



buonornueckoe OKHCIIEHHE, WIH KJIETOYHOE JbIXaHHE. Pollb MUTOXOHApUN B Ipoleccax
Oouonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenbHoe (GochopuimpoBaHHE.
Dunepeus membpannoz2o epaouenma npomonos. Cumnmes ATD: paboma npomomnmnou ATD-
cunmasel. llpeumyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
D¢ hEeKTUBHOCTh YIHEPTETUISCKOTO 0OMEHA.

JleMoOHCTpaLuu

[Toprpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHUecKuil oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi padora «/3yueHue kKaTaTuTHUECKO aKTUBHOCTH ()epMEHTOB (Ha IpUMeEpe
aMUJIa3bl WIK KaTanaas3bl)y».

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATHBHOTO pACHICIUICHUS MEPOKCHIA
BOJIOPO/Ia B PACTUTEIIbHBIX U JKUBOTHBIX KIIETKAX).

Jla6opaTopnasi pabora «CpaBHeHUE MPOIeccOB (POTOCHHTE3A M XEMOCHHTE3a.

JladopaTropnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuun marpuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peammsamnus HacnencTBeHHOW wuHQoOpManuu. ['eHEeTHYecKHil KOoJA, ero CBOWCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kn1emxke. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTHeix PHK B OuocunTese Genka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHoKkucioT. Poibs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB y TpoKapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
MonexynapHvle mexanusmvl 3Kchpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomsi 2enos. Perynsius 0OMeHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycbl — HeksieTouHble (OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, Oaktepuodaro. Kuszuenmwiti yukn J{HK-codeparcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,

unmeepasda.



BupycHsbie 3a005ieBanus YenoBeka, ;KuBOTHBIX, pacTeHuid. CIIN ]I, COVID-19, connanbubie
¥ MEIUIIUHCKHE TTPOOJIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
ouonocuueckux oanuwvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune. [lpoepammupyemole hynkyuu
benxos. Cnocodvl 0ocmasku 1eKapcma.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTHmUeckudt Koa», «BuUpyCH,
«baxrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
IpoleccoB, mporekatonux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemukanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTUIAPAUICIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomsr. Ctpoenue xpomocom. TeroMepsl 1 TeoMepasza. XpOMOCOMHBII
HA0Op KJIETKM — KAapUOTHUIl. J{MIUIOMIHBIA M rariouIHbI Habophel XpoMocoM. ['oMonornyHbie
XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W NMPOUCXOJALIME B HUX MpoLEcChl. THIIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3A.

Perynsuus MuroTnueckoro uukia kietkd. [lporpammupyemast KieTodyHass ruoOenb —
arornTo3s.

Knerounoe sapo, XpoMocombl, QyHKIIMOHAJIbHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ououngpopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmuiel u cxembl: «JKU3HEHHBIM UK KIETKH», «MuTto3», «CTpoeHHEe XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpeuika

JTyKay.

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».



JladopaTopnasi padora «HabGmoneHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apXxeu, OJIHOKJIETOYHbIE TPUObI, OJHOKIETOYHBIE BOAOPOCIIH, Ipyrue npoTucthl. KojsonuanbHubie
OpraHU3MBI.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbl OPI'aHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacreHuidt. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBareibHas, IOKpPOBHas,
MPOBOINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUMNA U PaCHOIOKEHHUS
TKaHEW B OpraHax pacTeHUM.

TKaHU )KMBOTHBIX U Y€JIOBEKA. THUIIbI 5)KUBOTHBIX TKAHEH: SMUTEINAIbHASL, COEIMHUTEIbHAS,
MbIle4Hass, HepBHas. OCOOCHHOCTH CTpPOCHUs, (QYHKIIMI M PACIIONOXKCHUS TKaHSH B OopraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yeJOBeKa. OYHKIIMU OPTaHOB U CUCTEM OPTraHOB.

Onopa tena opranu3moB. Kapkac pacrennii. CkeneTsl OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEUHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBMIKEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONU3MBI W HACTHH.
JIB>KeHHe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cucrema. Pediekc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIuranue opranu3mos. [lornomenue BoAbl, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEILECTB
pacrenusiMi. [IuTaHue >KMBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPUKJIETOYHOE MHUIIEBAPCHHUE.
[Iutanue MO3BOHOYHBIX JKMBOTHBIX. OTIENbl MUIIEBAPUTEIBHOTO TpakTa. [IumeBapurenbHbie
skenessl. [IuneBapurenbHas cucrema 4esioBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KiIeTKU. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. KaGepHoe m JErovyHOe
npixaHue. JIpIxaHWe TMO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. JBOJIIOIMOHHOE YCIOXKHEHHUE
CTPOEHUs JIETKUX IT03BOHOYHBIX >XMBOTHBIX. J[pIxaTenpHas cucTeEMa 4eloBeKa. MeXaHu3M

BEHTHISAIINHN JIETKUX Yy OTUIl 1 MJIICKOIIUTAOIUX. Per YJIAOUA ObIXaHUS. I[LIX&TCHLHLIC 00BEMBI.



TpaHcoOpT BEMIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcHopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema U e€ opransl. KpoBeHOCHAs cucTeMa IT03BOHOYHBIX
KUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOparieHwHs.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHON CHCTEMBl MO3BOHOYHBIX JKHBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opranu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CoxparutensHbie Bakyonn. Opransl Bbiienenus. @unbTpanmys, cekpenus 1 00paTHoe BcachblBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeleHUs. CBs3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIJICJINTENILHOM CUCTEMaMU. BplfeneHre y N03BOHOYHBIX >KMBOTHBIX M uesnoBeka. [louxwm.
Crpoenne u pyHKunoHupoBanue HeppoHa. OOpazoBaHUE MOYH y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa y OJIHOKJIETOYHBIX OpraHu3MoB. CIIOpbl OAKTEpU U LIUCTHI
IIPOCTEHIIMX. 3aliuTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna. CpeacrBa nacCUBHOW U
XUMUYECKOH 3a1UThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpaJbHbIi HMMMYHMTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenu@uueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuert, C. Tonerasa). BocnianutenbHble OTBEThHI
opranu3MoB. Poib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisiuss 'y OpraHu3MoB. Pa3apakmMOCTh y OJZHOKJIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisuus y pacTeHuil. PocToBble BelecTBa U HUX
3HAYCHHUE.

HepBHas cucrema u pediiekropHasi perynsduus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'yMopasibHast peryisiuvss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKemnesbl
SHIAOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JleiicTBUE TOpMOHOB. B3amMOCBA3bp HEpBHOU U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CuCTEMBI OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,

«KopueBwie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHMCTOBOM IIIACTUHKMY, «TkaHu



KUBOTHBIX», «Ckener 4denmoBekay, «llumeBapurensHas cucremay», «KpoBeHOCHas cucreMay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpliueynas cucremay,
«BpiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue Mbliby, «MMyHUTETY,
«KumeynononoctHelie», «CxeMa nuTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue ImiaHapun», «BHyTpeHHee cTpoeHHue J0K1€BOro
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema uenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpEnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEeW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UITIOKOXKHX, JKHUBbIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaYKHbIE IPENapaThI
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIUU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyaoBaHue ISl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHH, pacliernieHus
KpaxMmaisia 1 OeJKOB 1O AeCTBHEM (EepMEHTOB, 000pYIOBaHKE [T IEMOHCTPALIUHU OMBITOB 110
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX JIBWKEHUH, MOJENn
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHne TKaHe# JKUBOTHBIX.

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0BOe. Bubl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxxkenue. [lonoBwie kieTKHU, uiau rameTel. Meio3. Cramguu Meiio3a.
IToBenenne xpomocoMm B Meiioze. Kpoccunrosep. buonorndeckuili cMbIcii Me03a U IOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiieBoe pazputue. 'ametorenes y >kuBoTHbIX. [1ooBeie sxene3bl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJeTOK. CriepMmaToreHe3 u ooreHes. CTpoeHHe MOJOBBIX KIETOK.

Omio10oTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodem smopuonoeuu. Konyenyus mopgoeenos u
Mmooenu mopgozeneza. Ctanuu >MOpUOreHe3a >KUBOTHBIX (Ha mpuMepe JArymkn). Jpobnenue.
Tunsl apobnenus. /Jlemepmunupogannoe u HeoepmurHuposannoe opoobnenue. bnacmyna, munvi

onacmyn. OCoOOEHHOCTH JPOOJEHUS MIICKOTHUTAIONINX. 3apOBIIIEBbIC JTUCTKHA (TaCTPYJISAIIHS).



3akjialka OpraHoB W TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOEe BIMSHHE 4YacTel
Pa3BUBAIOIIETOCS 3apo/Ibiiia (SMOpHUOHANTBbHAS HMHAYKIMS ). 3aKiIa/IKa TJIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXUYECKUX B3aUMOICWCTBUI IreHOB. BiusiHue Ha SMOpHOHAIEHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH Cpellbl.

Poct u pa3Butue >xuBOTHBIX. llocTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pasButHe. PasButue ¢ meramopdo3oM y OEClO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOrO U HENPSMOIO Pa3BUTHs, UX PACIPOCTPAaHEHUE B IPUPOJE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYJSILMUM POCTAa KUBOTHBIX U yenoBeka. Craguun
MOCTAMOPHUOHAIIBHOTO PAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMUECKHUE TPOLECCHI.

Pasmuoxenue u pazsutne pactenuid. [lamerodur u ciopoput. Meiio3 B KU3HEHHOM ITHKIIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBOpeHue U
pa3BUTHE PACTUTENIbHBIX OPraHM3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHMM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHn3MBbl peryisiiui OHTOTE€HEe3a Y PACTEHUH U )KMBOTHBIX.

JdeMoHcTpannn

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

Tabmunpel u cxembl: «BereraTuBHOE pa3MHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHANb», «Pa3MHOXKeHHE JBIVIEHB», «Pa3MHOXEHUE THIPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHUEKIETKH U CIIEPMATO30UIa»,
«OCHOBHBIE CTauu OHTOreHe3ay, «IIpsmoe u HenpsAMoe pazBuTHe», «Pa3BUTHE MANICKOTO KyKay,
«Pa3Butne capaHun», «Pa3zBuTue ISTymku», <«/BOMHOE OIJIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OAHOOJBHBIX U JABYJOJBHBIX pacTeHUiD», «KW3HEHHBIN UK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXay», « KU3HEHHBIN IIUKJII MANOPOTHUKAY, <« KM3HEHHBIN
LUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{UKIT pa3BUTHS JIATYILIKI Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckass padora «BpIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB



Hcropwust cTaHOBIEHUS U Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Baswmiioa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JIOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, THOPUAbI, reHOTHIN, (QeHotur. OCHOBHBIE METOJbI T€HETHUKH:
rUOPUA0IOTHYECKHM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIBaHUS».

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpermmupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHaens — 3aK0H pacilerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpelIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmienyienne npu3HaKkoB MPU HETIOJHOM JIOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS MoJla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotTun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tomnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOTIOTHUECKUX TPOIIECCOB, TIOBEACHUS M KOTHUTUBHBIX (DYHKIMH. ['eHeTHUeCKre MEXaHU3MbI

CI/IM6I/IOFCH633, MEXaHU3Mbl B3aUMOJCHCTBUSA «XO35HH — mapa3uT» U «XO35UH — MI/IKpOGI/IOM».



['eHeTnveckue acreKThl KOHTPOJSA M M3MEHEHUSI HACIEICTBEHHONW MH(POPMAIMK B TMMOKOJEHHUSIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpaLUU

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeupanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30huiby, «[ eHeTnka nonay, «Kapuotun yenoekay, «Kapuotum apo30huie,
«Kapuotun ntunb», « MHOKECTBEHHbBIN aJlIEIn3M», «B3anmMoneiicTBre reHOBY.

OOGopynoBaHue: MOJETb IS IEMOHCTPAIIMK 3aKOHOB €IUHOO0Opa3us THOPHUIIOB NEPBOTO
MOKOJICHUSI U PACIICIJICHUS TPU3HAKOB, MOJEIb Il JEMOHCTPAIMHM 3aKOHA HE3aBUCHUMOTO
HACJICJI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CUETIJICHHOTO HACIeAOBaHUS MPU3HAKOB,
CBETOBOH MUKPOCKOII, MUKponpenapar: «Jlpo3zoduiay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(OUITBD».

IpakTuyeckas padora «/3ydyeHue pe3yabTaTOB IUTHOPHUIAHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opmupoBaHuu (eHotuna. M3meHunBocTh
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKU. BUIBI  HM3MEHYHBOCTH:
HEHACIICICTBCHHAS M HACJICACTBCHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanmoHHas kpusas (B.
Horanucen). CpolicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

['eHoTHIIMUecKass HW3MEHUYMBOCTh. (CBOMCTBA TCHOTHUIIMYCCKON H3MEHUMBOCTH. Buubl
TeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTuBHas M13MEHUYMBOCTh. Mel03 U TMOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTU B CO3JIJaHUM T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHUJIA.

MyTtanuonHass M3MEHYUBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIIMPOBAaHHBIE MYTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comarnueckne W MOJOBble MyTanuH. [IpHYMHBI BO3HMKHOBEHMS MyTanuil. MyrareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U

HaCJICACTBCHHOCTbD.



Onueenemuxa U 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpan U

[Toptpetst: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel U cxembl: «Buasl uW3MeHUHMBOCTH», «MoauduKanMoHHas W3MEHUYUBOCTDHY,
«KoMmOnHaTUBHAS H3MEHYUBOCTEY, «Meio3y», «OmnogoTBopenuey, «I eHeTnueckue 3a00aeBaHus
4eJI0BEeKay, « BUIbI MyTauiny.

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PACTeHHM, PHUCYHKHU
(dotorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciemoBaHue —3aKOHOMEPHOCTEH  MOAM(DHUKAIIMOHHOM
M3MEHUYMUBOCTH. [IocTpOoeHME BApUALIMOHHOTO PsAJIa U BAPUALMOHHOW KPUBO.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenmoBeka. MexayHapoaHas MporpaMma HMCCIEAOBaHHUS TE€HOMa 4YelOBEKa.
MeToibl U3YYCHUS TCHETUKH YEJIOBEKA: FeHEAIOTHYSCKUH, OJM3HEIOBBIN, IUTOTCHETHICCKHMA,
NONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ momoibto [1IP-
ananmu3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HM YeIOBEKa.
Bonesnn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHWE MEIUIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUil 4enoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTHUECKUE aCIEKThI
MCCIIeI0BaHUM B 00JIACTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (GakTophl MOBBIIIEHHON YYBCTBUTEIBHOCTH YE€JIOBEKa K (PU3MUECKOMY H
XUMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JleMoOHCTpaL UK

Tabmumpl 1 cxemsl: «Kapuotunm demoBekay, «MeToapl M3ydeHUsS] TCHETHKU YEJIOBEKay,
«['eHeTnueckue 3a00I€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opraHu3sMoB

JoMecTukanusi U CeleKuus. 3apOoXKICHHUE CENEKIMU W JoMecThkanuu. Ydyenue H. .
BaswuiioBa o LleHTpax mpouCX0XAeHUS U MHOT000pa3us KyabTypHBIX pacTeHuid. Ponb cenexnuu

B CO3JJTaHUH COPTOB paCTeHI/Iﬁ 1 IOpOJ ) KUBOTHBIX. COpT, nopozaa, miraMm. 3aK0H rOMOJIOTTYECKHUX



pAnoB B HaciencTBeHHoOW m3MeHunBocTH H. V. BaBunoBa, ero 3HaueHue mJig CENEKIIMOHHOMN
paboTHI.

MeTto1bl ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHJIMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHOW ceieKuu. VcnbiTanue mpou3BOAMTENCH MO MOoTOMCTBY. OTOOp 1O
TEHOTUITY C IMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C IMOMOIIBIO aHaTH3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyyenus
MCXOJHOI0 MaTepuaa Jilsl CeJeKLUH.

[Tonyyenne momuruionoB. BHyTpuBHIOBas ruOpuam3anus. bau3kopoacTBEeHHOE
CKpelluBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpellrBaHue, Wik ayTOpuauHr. ['eTtepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekiuu. OtraanéHHas ruOpuUaU3alvsL.
[Ipeononenne Oecryionusi MEXBHIOBBIX THOPHAOB. JIOCTH)KEHHS CENEKIUH pacTeHUH u
KUBOTHBIX. «3€1EHas peooyYUsLy.

CoxpaHeHHEe U U3YYCHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JMKUX
poauyeil s CO37aHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCEEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbliX uoell u
nepCcneKmuGHbIX MexHoI02UlI.

JleMoOHCTpaLun

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHHUS U MHOT000pa3us KyIbTYPHBIX pacTCHUII,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METONbI CENeKIUn»,
«OTtnanénnas rudpuan3anus», «KMytarenes.

JlaboparopHasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JAOCTUKEHHUS CENEKIMU PACTEHHM W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIHBITATEIbHBIA YYaCTOK, B TEIJTUYHOE

X035IHCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCcKasi OMO0JIOr U

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepuCTHKa. TpanuiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonoruueckuii cuate3. OObeKTh
MUKpPOOHOJIOTUYECKUX TexHoorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HHS OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILNUX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHE MTYTH.

Kierounass unHxxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH pPacTeHUN MU KUBOTHBIX.
Kprnobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmonp3oBaHue
TaliOnJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MoHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 6 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIIUS SIMIIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TpaHCIUIAHTALINHY SIIEP KIIETOK.
Texnonoeuu  0300po6nenus,  KyIbMUSBUPOBAHUA U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHas U TeHHasg UHXKeHepHus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHMPOBAHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
WMHKEHEPUH.

Menununckue 6uorexnonoruu. [locrrenomuas mmdposas menununa. [TLP-auarnoctuka.
MeTtab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIsl pa3paboTKH (PyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/1aHNs KOMIIEKCHBIX
TKaHeW COYeTaHWeM TEXHOJOTUI TPEXMEPHOro OMOMPUHTHHTA U ckaddONIUHTa AT pelleHus
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

Co3manne BEKTOPHBIX BAaKIMH C IEJIbI0 OOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo30ynuteneit OPBU, ycTaHoBneHHe MOJEKYISIpHBIX MeXaHW3MOB (pyHkunonupoBanusi PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupr u  cxembl: «lcrnonb3oBaHWE  MHUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IIPOU3BOACTBEY, «KieTouHast nHXXeHepus», «[ ' eHHas NHKEHepus».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

HpﬂKTlfl'—leCKaﬂ pa60Ta «HOJ’Iy‘{eHI/IC MOJIOYHOKHUCJIBIX ITPOAYKTOBY.



IKceKypeusi «bHOTEXHOIOTHS — BayKHEHIIIAs MPOU3BOIUTEbHAS CHJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOIHYECKOE IIPOU3BOJCTBO).

11 KUIIACC

Tema 1. DBoJrOIIMOHHAST OMOJIOTHA.

[TpennocbuiKu BOSHUKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B

ouojiorun. Biansune SBOJIFOIIMOHHOMU TCOPHHU HA PA3BUTUC OMOJIOTHH U APYrux HayK.

CugerenscTa 3BoMIONMU. [laneoHTOnOrMYECKHE: MOCIEI0BATENBHOCTh NOSABICHHUS BUIOB B
MAJICOHTOJIOTHYECKON JIeTomHcH, mepexoaubie ¢Gopmbl. buoreorpaduyeckune: CcXoacTBo u

paszmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

3M6pI/IOHOFI/I‘{€CKHeZ cxoacrBa W  pas3jiiduAa 3M6pI/IOHOB Pa3sHbIX BHAOB I103BOHOYHBIX.
CpaBHI/ITGHBHO-aHaTOMI/ILICCKI/IeZ FOMOJIOTUYHBIC, AaHAJIOTUYHBIC, PYAUMCHTAPHBIC OpIraHbI,
aTaBHU3MBbI. MOJICKYJIﬂpHO-6I/IOXI/IMI/I‘-IGCKI/I€I CXO0JACTBO MECXaHHU3MOB HACJICACTBCHHOCTU H

OCHOBHBIX METa00IUYECKUX HYTeﬁ Y BCEX OpPraHuU3MOB.

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocbuiku BOZHUKHOBEHHUS JapBUHU3MA. [[Brkymine
CHJIBI SBOJIIOIIMM BUOB 10 JlapBUHY (M30bITOYHOE pa3MHOXKEHHE IIPU OTPAHUYEHHOCTH PECYPCOB,

HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).
Cunrerndeckas teopust 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.
MuxposBodrorust. [Tomyssius kak eTuHAIA BUAa U SBOJIIOLNH.

JBuxyme cuibl ((akTopbl) SBONIONMM BUIOB B Mpupoje. MyTanuoHHBIN mpouecc u

KOMOHMHATHBHASI U3MEHYUBOCTD. [lonmynsnoHHble BOIHBI U Apeiid reHoB. M3onauus n Murpanus.
EctectBeHHbII1 0TOOp — Hanpapisonuil ¢pakTop 3Bosonnn. opMbl ecTeCTBEHHOTO 0TOOpa.

[Tpucnoco0IeHHOCTh OPraHW3MOB KaK pe3ysibTaT SBOJONUH. [Ipumepsl mpucmocoOieHnid y

Opranu3MoB. ApoMop(O3bI U UINO-aIATITAIIHH.

Bun wu BunmooOpazoBanue. Kputepun Buma. OcHoBHble (OpPMBI  BHJI000pA30BaHMA:

reorpapuuecKoe, IKOJIOTHIECKOE.



MakposBomonus. @Popmbl  3BOMIONUU:  (umeTHueckas, IUBEPreHTHas, KOHBEPreHTHas,

napajjacibHasid. H606paTI/IMOCTI) 3BOJIIOOHWH.

[IpoucxoxaeHne OT HecHeUaIM3UPOBaHHBIX MpenkoB. [lporpeccupyromias crnenuain3anusi.

AnantuBHas paauanus.
JleMoHCTpamuu:

[Moptpetsr: K. JIunneit, XK. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K. M. bap, D. I'ekkernb,
®. Mroep, A. H. Ceep1ios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoibIld MO3BOHOYHBIX
AKHUBOTHBIX», «ApXxeontepukc», «Popmbl 60pHOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOOPY,
«MHoroo0Opa3ue CcOpToB pacTeHMit», «MHoroodpasue Mopox KHUBOTHBIX», «llomynsauuuny,
«MyTanuoHHasi U3MEHUYUBOCTEY, «Apomopdo3bry, «Manoamantamuny», «O0mas nerenepanus»,
«/IBrxyiue cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopbda
3a CYILLIECTBOBAHHEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe

BUJ1000pa30BaHKE», «IKOJIOTUUECKOE BU000PA30BAHKE.

O60p}/'I[OBaHI/IeI KOJUICKO U HACCKOMBIX C PAa3JIMYHBIMU THIIAMU OKPACKH, Ha6op IIJI0J0B U CEMSH,
KOJIIICKIUA «HpI/IMepBI 3alllUTHBIX HpI/ICHOCO6HCHI/II>'I Y JKHUBOTHBIX», MOJICIIb «OCHOBHEIE

HaIlpaBJICHUA 5BOJIFOIUN, 00BEMHAs MOACIb ((CTpOCHI/Ie TOJIOBHOT'O MO3ra I103BOHOYHBIX)).

buoreorpaduyeckas kapta mupa, Kojuiekuus «©opMbl COXpaHHOCTH MCKOMAeMbIX KUBOTHBIX U
pacTtenuit», monenb anmaukanus «llepekpéct xpomocom», BiaxHble mHpenapaTsl «Pa3zBurtue
HacekoMoroy», «Pa3BuTue JIATYHIKNY, MUKponpenapaT «/po3odunay (Hopma, MmyTauu GHopmbl

KPBUIHEB U OKPACKH TeJa).
JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:
JlaGopaTtopnast padota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHas pabota Ne 2. «OnucaHue NpuCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO

XapakTepay.
Tema 2. BO3HUKHOBEHME U pa3BUTHE KU3HU HA 3EMIIE.

JlonayuHble NpEACTaBICHUSA O 3apOXKIACHUM KU3HU. HaydHble THIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3emsie: abuoreHe3 MW TMaHCHEpMUs. XHUMUYECKas »HBOMIONUSA. AOHOTCHHBIM CHHTE3

OpTraHU4YC€CKUX BEIICCTB U3 HCOPTAHNYCCKUX. BKCHepI/IMeHTaHBHOG IIOATBCPKIACHUC XHUMHYECKOM



sBosonny. HavaneHblie aTamnbl Onosnorundeckoit sBomoruu. ['unoreza PHK-mupa. ®opmuposanmne
MEMOpAHHBIX CTPYKTYpP U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIOLHA.

(DOPMI/IPOBEIHI/IG OCHOBHBIX I'PYIIII ) KUBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emuie o 3pam u nepuoaam. Karapxei. Apxeiickas u mpoTepo30icKast 3phl.
[Taneo3oiickas spa ¥ €€ MEPHOIbI: KEeMOPUNCKHI, OPJIOBHKCKHM, CHIYPUHCKUN, ICBOHCKUH,

KaMEHHOYTOJIbHBIH, IIEPMCKUH.
Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.
KaiiHo3olickas 3pa u €€ nepro/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapaKTepI/ICTI/IKa KimMaTa MW TI'COJOrHYCCKHX IIPpOLECCCOB. OCHOBHBIEC 3Talbl SBOJIOLHUHA
PACTHUTCIILHOI'O U J)KUBOTHOI'O MHPA. ApOMOp(I)O3LI y paCTeHI/Iﬁ H XKXUBOTHBIX. HOHBJ’IGHI/IG, pacuBeT

" BBIMUPAHUEC I'PYIIIT ) KUBBIX OPIraHU3MOB.

Cucrema OpTraHu4Y€CKOro Mrupa Kak OTpaKCHHUEC 3BOJIFOHH. OCHOBHBIC CUCTEMAaTHUYCCKHUE T'PYIIIbI

OpPraHnu3MoB.

OBoironUs 4enoBeKa. AHTPONOJIOrusl Kak Hayka. Pa3BuTue mpeacTaBiieHUN O MPOMCXO0XKIEHUU
yesoBeka. Metozbl u3ydueHus aHTpornoreHeza. CxoJCTBa M pa3iuyMsl YEJIOBEKAa U >KMBOTHBIX.

CucreMaTndecKoe IT0J0KEHUE YSI0BEKa.

I[BI/I)KyH_II/Ie CHIJIbI (q)aKTOPBI) AHTPOIIOI'CHE3Aa. HacneacTBeHHas H3MEHUYMBOCTh M €CTECTBEHHBIN

ot0op. O01IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUM TPy/a, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU HBOJIIOIIMM YEJIOBEKA: aBCTpajionuTeku, YenoBek ymensiii, Yenosek
NpAMOXOIAIMKA, YemoBeKk HeaHIepTanbCKui, YenoBek pasyMHbId. Haxomaku uckKomaeMbIx
OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIaCTh pacnpocTpaHeHHs,, 00BbEM TOJIOBHOTO Mo3ra, o0pa3

YKU3HU, OPYIUSI.

Yenoseueckne packl. OCHOBHBIC OONBIIME pachl: €BPONEOWIHAs (€Bpa3Wiickas), HETpo-
aBcTpajioujiHasg  (dKBaTOopualibHasg), MOHTOJOUJHAs  (a3uMaTCKO-aMepuKaHckas). YUepTsl
MPHUCTIOCOOTICHHOCTH MIPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CYIIeCTBOBaHUS. EnMHCTBO

YeJIOBEYECKHX pac.
Kpurtunka pacusma.

JleMoHCTpamuu:



IToptpetsr: @. Peau, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Ta6JII/IHBI u cxeMbl: «Bo3aukHoBeHne ConHeuHOoH CHUCTCMBI», «Pa3Burue OpraHn4€CcKoro Mupa»,
«PactutenpHas KJICTKa», «KuBoTHas KJICTKa», «HpOKapI/IOTI/IlIGCKaSI KJICTKa», ((COBpeMeHHaSI
CUCTCMaAa OpraHU4YCCKOro Mupar, «CpaBHeHI/Ie AHATOMHUYCCKUX HYCPT CTPOCHHA UCIIOBCKA H
‘ICJ’IOBCKOOGpa?)HHX 0663]':>${H>>, «OCcHOBHBIE MeCTa ITaJCOHTOJOTMYECKUX HaxoIO0K IIPpCIAKOB
COBpPEMEHHOI'O YCIIOBCKaAy, ((Z[peBHCfIH.IPIe JIFO A, ((Z[peBHI/Ie JIFO 1), «HepBbIe COBpPCMCHHBIC

JIFO A, «YemnoBeueckue pacb».

Ob6opynoBanue: mysiku «IIpoucxoxaenne yenoBekay (010CThI aBCTPATONUTEKA, TUTEKAHTPOIIA,
HEeaHJepTallblla, KPOMAaHBOHIIA), CJIICKU WM M300pakeHUs] KaMEHHBIX OpYIUil MEepBOOBITHOTO
yenoBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebiia), TeOXpOHOJIOTUYECKas TaOnHIla, KOJJIEKIUs

((q)OpMBI COXPAaHHOCTH UCKOITACMBIX KMBOTHBIX 1 paCTeHI/If/'I».
JlabopatopHble U IPaKTUYECKHE PAOOTHI:

HpaKTI/IqGCKaH pa60Ta Ne 1. «I/I3yquI/Ie HCKOIIaCMBIX OCTAaTKOB paCTeHI/Iﬁ H KHBOTHBIX B

KOJIIICKIUAX ).

3KCKprI/I$I ((3BOJ'IIOI_II/IH OpraHHu4YeCKOro Mupa Ha 3emiie» (B eCTeCTBeHHOHaquBIﬁ HniIn

KpaeBeIUeCKU My3eil).
Tema 3. Opranu3mbl U OKpYXaroias cpeja.

OKoJiorus Kak HayKa. 38.,[[21‘{1/1 " pa3aciibl 5KOJIOTHUH. MeTtoapl PKOJOTHYECKHUX HCCIEI0OBAaHMM.

DKOJIOTHYECKOE MHPOBO33pPCHUEC COBPEMCHHOTO YCJIOBCKA.

Cpe,Z[BI oOuTaHUS OpTraHHU3MOB: BOOHAasd, HAa3€MHO-BO3AylIHAsA, IIOYBCHHAas,

BHYTPUOpPTaHU3MEHHAs.
Okonoruyeckue ¢pakropsl. Kiaccudukaims 3KoI0rnyeckux (pakropos:

abuoTuyeckue, OMOTHYECKHME U aHTpomoreHHnle. JlelicTBue sKosornyeckux (¢(HakTopoB Ha

OpTraHHU3MBI.

AOuoTtudeckue (GakTOphL: CBET, TeMIeparypa, BiaxHocTh. Potonepuoansm. [Ipucrnocobnenus

OpTraHu3MOB K JIEHCTBHIO a0MOTHUYECKUX (I)&KTOpOB. buonornyeckue PUTMBEI.

buotnueckne dakropel. Buapl OMOTHYECKMX B3aMMOJECHCTBUI: KOHKYPEHITUS, XUITHUYECTBO,

cumOuno3 u ero ¢popmsl. [Tapazutusm, koomnepanus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,



HaxJICOHUUYECTBO). AMEHCAIM3M, HEHTpaM3M. 3HAUCHHE OMOTHMYECKUX B3aUMOJCHCTBHUM IS

CyCCTBOBAHUA OPIraHU3MOB B IIPUPOAHBIX COO6H.I€CTBaX.

DKOJIOTHYECKUE XAPaKTCPUCTHUKHU ITOITYJISAINH. OcCHOBHBIC TOKA3aTSIU MnomyJjadauuu: YuCJICHHOCTD,
IJIOTHOCTh, pPOXAACMOCTb, CMCPTHOCTL, IIPHUPOCT, MUIPALIUA. )_—[I/IHaMI/IKa YHUCJICHHOCTHU

MONYJISLUU U €€ PEeTyIISIIIus.
JleMoHCTpauu:
[Toptpetsr: A. I'ymb6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl n cxembl: kKapta «l[Ipupomabie 30HBI 3emuu», «Cpenbl OOWTaHHS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomynsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IIONYJISLUU

uHpy3opun-Tydenbkn», «llumessie nenu».
JlaBoparopHble U IPaKTUYECKHE PAOOTHI:

JlaboparopHas pabora Ne 3. «Mopdonornyeckue OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT

oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCa.
[Tpaktuueckas padota Ne 2. «[1oAcU€T MIOTHOCTU MOMYJISAIMN PA3HBIX BUOB PACTCHUIN.
Tema 4. Coob1iecTBa ¥ 3KOJIOTUYECKUE CUCTEMBI.

Coo01ecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHUJOBas, MPOCTPAHCTBEHHAS,

Tpouueckas (nuieasi). Buabl-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckne cucrembl (3kocuctembl). Ilonarme o006 »skocucremMe U OHMOTrEOLEHO3E.
OyYHKIHUOHAIbHBIE KOMIIOHEHTBl HSKOCHUCTEMBI: MPOJAYLEHTbl, KOHCYMEHTBI, pPEIYLECHTHI.
KpyroBopot BemiecTB M TMOTOK 3HEPrud B HKOcUcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTeldM 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHsI. DKOJOTHYECKHE MUPAMUABL: TMPOAYKIIMU, YUCICHHOCTH, Omomacchl. CBoHCTBa

HKOCHUCTEM: YCTOMUUBOCTh, caMoperysinus, passutue. Cykueccus.

[IpuponHbIE SKOCHUCTEMBI. OJKOCHCTEMBI O03€p M pEeK. OKOCHCTEMA XBOMHOIO WU

ITUPOKOJMCTBCHHOI'O JIECa.

AHTpONOTeHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOosKocucTeMbl. buonormueckoe

XO3ICTBEHHOE 3HAUCHUE arpo3KOCUCTEM U yp603KOCI/ICTeM.



buopaznooOpazue kak Qakrop ycroHumBOCTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTO

pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u cTpykTypa Ouocthepst. Kupoe
BemecTBO M ero ¢Qynkmun. OcobeHHocTH OHOChepbl Kak TIJIO0AIBHOM 3KOCHUCTEMBI.

JluHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BelecTB 1 OMOre0XMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepo/ia, a30Ta). 30HaJIbHOCTh

ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emiu. AHTpOIOTeHHble U3MeHeHUss B Ouocdepe. [nmodanmpHbIC

9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue npupoasl U 4yenoBedecTBa. CoxpaHeHue OuopazHOOOpa3usi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBICHUs PUPOIHBIMU peCypcaMu U UX

ucnoib30Banue. JJoctikeHuss OUONIOruM U OXpaHa MPUPOIBIL.
JlemoHcTpauu:
[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxembl: «[lumessle nenu», «buoneHo3: cocraB M CcTpykTypay», «lIpupoansie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«OKOCHCTEMA INPOKOJIUCTBEHHOTI'O JIECa», « IKOCHCTEMA XBOMHOT O Jiecay, «bnoneHo3 Bogoémar,
«ArpoueHos», «lIpumepHbIE aHTPONOreHHBIE BO3ICHCTBHS Ha MNpUPOAY», «Baxnelmmue
HMCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bom», «[louBa — BakHelas cocTaBisroas
ouoctheprr», «DakTopel gerpajauumu  nouB», «llapHukoBbIT  3ddexT», «DakTOpHI
PalMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,

((prTOBOpOT a30Ta B IPpHUPOACH.

O6opynoBaHue: MoJeNb-anTuIkKaus «TunudHble OHOIEHO3bI», Tepbapuit «PacTturenbHbIE
cooOrmecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CETbCKOXO03SMCTBEHHBIX
KyIbTyp», TepOapuu ¥ KOJUICKIIMH PACTCHHH W >KUBOTHBIX, NPHUHAIJICKAININE K Pa3HBIM
HKOJIOTMYECKUM Tpymnmnam oaHoro Bunaa, Kpachas kaura Poccuiickoit @enepariuu, n300paxkeHus

OXpaHACMbIX BUIOB paCTeHI/Iﬁ U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
pOTpaMM CpeaHEro 00IIero 00pa30BaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 110 OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
Hanuyue momueayuu K OOYyUEHUIO OWOJOTHM, YeleHanpaeienHoe pazeumiue BHYTPEHHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, IHPHUCYLIMMU  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue  NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM W BOCHUTATEIHHOU JEATETLHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHHUCKUMHU
COITMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCHUTAHUSA M CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3WLIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUs K 3aKOHY U IPABOIIOPSIKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJIEHHUIO, B3aHMHOI'O
YBaXXEHUsA, OEpeKHOr0  OTHOMICHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllWid, TO3WTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMNbITa AEITEIBHOCTH B MPOLECCE peain3alid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN IEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYYaromIerocss Kak AaKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOTO OGH.ICCTB&;



OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHbIMU yOEXKACHUAMHU, KYJIbTYPHBIMH LIEHHOCTSIMU U COLIMATIbHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIHBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB NP 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COAECPIKAHMUS,

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUNCKON IPAKIAHCKON WICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACJIEUIO U TaMSITHUKAM IPUPO/IbL, TOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTh OIIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUss OWOJOTHMH B TMO3HAHWU 3aKOHOB TPUPOJBI, B JKU3HU YeNOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUNCKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CHOCOOHOCTh OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, ODUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOT'O
IIPUHSTHS LEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUHU € TPaJULUAMU Hapo1oB Poccnn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOJABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHE TPOSBIIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbSI M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COOJII0/ICHHE TUTUEHHYECKUX TPaBUJI U HOPM, COATaHCHPOBAHHBIM PEXXHM 3aHATHH M OTIbIXa,
perymsipHass (QuU3HYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JIESATEIHLHOCTH TEXHOJIOTHYECKON M COIUAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOIHATH TAKYIO JESTEILHOCTD;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCeH
JKU3HU,

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH I[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPHI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUeE T100aTBHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;

CIOCOOHOCTH MCITOJIB30BaTh MPUOOpPETAEMbIe MPU M3YYCHUH OWOJIOTHUU 3HAHHS U YMEHHS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IPUPOIONOJIb30BAaHUEM (COOII0IEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECUSI B SKOCHUCTEMAX,

OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPYXKAIOIIEH HPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHS MPEIITPUHUMAESMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATEIbHOCTH  SKOJOTMYECKOM HANpPaBICHHOCTH, YMEHMS PYKOBOJCTBOBATbCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITIO3HAHUS MUPAa;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIecCTBa, B MO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu MpodIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITUBUIIU3AINH: OOCCIICUCHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00AIBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJIOTMYECKUX 3HAHUM B IEJISAX MOBBIIICHUS OOIIeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJB3yeMbIX B €CTECTBEHHBIX HAyKax,
CITOCOOHOCTH HWCTOJIb30BaTh TIMOJy4aeMble 3HAHMS [UIS aHaIM3a W OOBSICHEHUS SIBICHUUN
OKPYKAIOIIeT0 MHUpa M MPOUCXOIAIMIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OOCHOBAHHBIE
3aKTIOYEHHUS HA OCHOBE HAay4HbIX (DAaKTOB W HMEIOMIMXCS JAaHHBIX C MEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS I pelIeHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYHIECTBISTH MPOECKTHYIO U

HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJILHO U B I'PYIIIIC,



TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU

OTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYMMbIe JUIT  (OPMHUPOBAaHUSI MHUPOBO33PCHHS OOYYAIOIIUXCS  MEKIUCIUIUTMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIONIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n CHGHI/I(l)I/IKy MCTOOB IMO3HAHUS, UCITIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (BGHICCTBO, SHEPpru-i,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIA (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEJOBaHKUEe, HAOIIOICHUE, U3MEPEHUE, DKCICPUMEHT U JIPYTHE); YHHBEPCAIbHBIC
yueOHbIe JeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETECHITUH OOYyYarONTUXCS,
CIIOCOOHOCTh o0yJaronmxcs WCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpPCaJbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynprate u3yueHus OHWOIOTHUM HA YpPOBHE CpPEIHEr0 00mero oOpa3oBaHUs Y
obOyyaromierocss OyayT cOpMHUpPOBAHBI MMO3HABATEIbHBIE YHUBEPCAJIbHBIC yueOHBIC ICHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIe Y4eOHBbIE JEWUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe JeMCTBHSI, COBMECTHASI IEATEIBHOCTb.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OOIIero o0pa3oBaHUS
JOJIKHBI OTPaKaTh:

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (POPMYJTMPOBAThE M aKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHC;

MCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JTOTHUYECKOTO MBIIIUICHHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMsI, KiacCU(PUKAlUU, OOOOIICHHsI), PACKPHIBATH CMBICI OHOJOTHYECKHX MOHATUN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMH IMOHSATUSAMU);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

HCIIOJIb30BaTh OHMOJIOTMYECKHE IOHSTHS JJIs O0OBSICHEHHS (paKTOB U SBJICHUNM KUBOMU

IPUPOJIBI;



CTPOUTH JJOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, ()OPMYIUPOBATH BBIBOABI U
3aKJIF0YEHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OIICHUBATh PUCKHU MOCIIECACTBHUI JAESITEIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATE PAOOTYy B YCIOBHSX pPEAbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BIIAJICTh HABBIKAMHU Y4€OHO-HCCIIEIOBATEIHCKON M MPOCKTHON N1EATEIbHOCTH, HaBbIKAMHU
pazpetieHusi mpobaeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pelleHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIH30BaTh PA3JIMYHBIE BUJBI JACATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEeoOpa3oBaHUI0 U MPUMEHEHUIO B yYEOHBIX CHUTYyaIUSX, B TOM YHCIIE MPHU
CO3aHUH YUEOHBIX U COIIHANIbHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMUA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHON NESITEIBHOCTH W
JKU3HEHHBIX CUTYalLHSIX;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI IS JJ0OKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJIM3UPOBATH MOJIYUCHHBIE B XOJI€ PELIECHUS 3314l PE3yJbTaThl, KPUTUUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBINA OIBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO CPeaYy;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu

KUBHEACATCIIBHOCTH,



YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOAbl U PELIEHMs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEILLICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3WPOBaTh HH(POPMALMUIO pa3TMYHBIX BUAOB U (opm
IPEJCTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh M HEIPOTUBOPEYUBOCTb;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U OTOOpe
Oouonornyeckoit nHGopMaIK, HeOOXOIUMOH /TS BRITIOJTHEHUS YIEOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIH30BAaHHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUUYHBIX IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOH
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TAOIHIIbI, PUCYHKH U APYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHUYECKHe, (PU3MYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgiaeHne yHUBeEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

1) obuenmue:

OCYIIECTBIISATh KOMMYHUKAIIUN BO BCEX cdepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCYXJIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKa3bIBATh
CYXKIEHHSI OTHOCUTEJIBHO BBIMOJHEHMSI NIPEUIaracMod 3aJaud, YYHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpelCcTBa OOIICHHS, MOHMMAaTh 3HAUYEHHE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOoco0aMu OOIIEHUS M B3aMMOJEHCTBUS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBXKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX

CPEJICTB.



2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn: OMOIOTUYECKO MPOoOIIeMbl, 00OCHOBHIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0r0 Ul€Ha KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPIaHHU30BbIBaTH M KOOPJIMHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATh IUIaH JEUCTBUH, pacpeessiTh POIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4acCTHHKA KOMaHJbl B OOILUI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/laratb HOBBIE IMPOEKTHI, OLEHUBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3jMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

OgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHHus B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICITUTEJIBHBIX MPOILIECCOB, UX PE3YIbTaTOB U OCHOBAHUIA, UCIIOJIb30BATh NMPUEMBI pediekcun
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

3) npuHATHE CeOs1 U IPYIrUX:

MPUHUMATH ceOsl, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU aHAJIA3E PE3YIITATOB IESITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IO3UIMH IPYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS colepkaHUsi yuyeOHOro mpenmera «buonorus» Ha
yriay0iIE€HHOM YpOBHE OpUEHTHUPOBAHBI Ha o0ecnieueHre NpoQuiibHOro 00ydeHus 00yJaromuxcs
O6uonorun. OHU BKJIIOYAIOT: crierupudeckue 1ig OMOJIOTUN HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI
JIEUCTBUM TIO OCBOCHHIO, UHTEPIIPETAIIMU U MPEOOPa30BAHUIO 3HAHUM, BUJBI JACATEIHHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4E€OHBIX, a TaK)KE B PEabHBIX
JKU3HEHHBIX cuTyauusx. [IpenMeTHbie pe3ynbTaThl IPEACTABICHBI 10 TOIAM U3YUYEHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO MpenMeTa «buonorusy B 10 knacce 1onKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUHN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBAHNUN €CTECTBEHHO-HAYUYHON KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PELICHUH
mpo0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHHMS, O BKJIA/I€ POCCUNCKUX U 3apyO0eKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarollue
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKWU3Hb, KJIETKAa, OpPraHW3M, MeTaboJu3M, TOMEocCTas,
CaMOPETYJISIIMS, CAMOBOCIIPOU3BEJEHUE, HACIIEICTBEHHOCTh, I3MEHUYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopuss 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoOMOcOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi M MPOUCXOXKICHHS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB

MEPBOro MOKOJICHUS, paClICTNICHUA, YACTOTEI T'aMET, HE3AaBUCUMOT'O HACJICJOBAHUSA I. MeH,Z[CJI}I,



TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW u3MeHumBoctu H. V. BaBwioBa), mpuUHIUIIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METO/IaMH HAYYHOTO TO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HMCie OakTepuid, rpuOOB, pacTeHUil,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaX pacTEHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeecTB (MeTa00JIM3M), MPEeBpaIeHUsT YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepOTPOGHOrO TUIIOB MUTAHHS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHAMBUAYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPTraHOWMJAMH KJICTKH U WX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YelOBEKa M MX (YHKIHMSIMH, MEXKIYy CHCTEeMaMHU OPraHoOB U HX
GyHKIUAME, MEXKAY 3TanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LHKJIA U >KMU3HEHHBIX
[IUKJIOB OPTaHU3MOB, JTalmaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTUIoM U (pakTOpamMu cpeabl OOUTaHMUS;

YMEHHUE BBISABIIATh OTIUYUTENIbHBIE NMPU3HAKH KMBBIX CHCTEM, B TOM YHCIE PACTEHHI,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE MCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIIT;

yYMEHHE pelaTh OM0JIOTHYeCKUe 3a/1a4H, BISBIATH IPUUNHHO-CIIEACTBEHHBIE CBA3H MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TPOLIECCAMU U SIBICHUSIMH, J1€1aTh BBIBOJBI M IMPOTHO3bI Ha
OCHOBAHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPHUMEHTAIBHBIMU CPEJICTBAMH,
bopMyHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYYCHHBIC PE3YIIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B YYEOHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOILIECTB, U MYOJUYHO MPEACTaBIATH

MMOJIYYCHHBIC PC3YJIbTAThI HA YHCHUYCCKUX KOH(I)CpCHLII/IHX;



YMEHHE OLICHUBATh ITUUYECKHE aCIeKThl COBPEMEHHBIX HCCIE0BaHUN B 00J1aCTH OMOJIOTUH
U MEIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIIEHHOE H3MEHEHHE
reHOMa U CO3JIJaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP OyAylel mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MUILIEBOM
MIPOMBINIJICHHOCTH, YIITyOJISITh TO3HABATENILHBIN HHTEPEC, HAITPABJICHHBIN HA 0OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccur U Mpoa0IDKEeHHE OMOIOTHYECKOro 00pa30BaHusl B OPraHU3AIMIX
cpenHero npoecCHOHaIBLHOTO U BHICIIEr0 00pa3oBaHUsl.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenmMeTa «buonorusy» B 11 kaacce 1onxKHbI
OTpakaTh:

c(OPMHPOBAHHOCTH 3HAHHWI O MECTE M POJIK OUOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
PaIMOHATILHOTO TIPUPOIOTIOIH30BAHUS, U B (DOPMHUPOBAHHMH IICHHOCTHOTO OTHOIICHHUS K IIPUPOJIC,
oOLIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH,

YMEHHE BJIaJIeTh CUCTEMON OMONIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUsS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAraloNuX OWOJIOTHYECKUX TEPMHUHOB W TOHSATHH (BHI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHUSIX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTH4Yeckoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Munumyma FO. JInbuxa,
HKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIAJeTh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHMS, WCIONb3yeMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOJTI0JICHUE, YKCIIEPUMEHT), CITOCOOaMU BBISBJIICHUS W OICHKH aHTPOIIOTCHHBIX M3MECHCHUU B
IPUPOJIC;

YMEHHE BBIACNATh CYIIECTBEHHBIC MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MIBMKYIIEIO U Ppa3pbIBAIOIIETO €CTECTBEHHOTO0 0TOOpa,
AIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHHS JIBIKYIIIUX CHIT SBOJIIOIAN
Ha TEHO(OH]| MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHWs, YepeOBaHUs

HaHpaBJ’IeHI/Iﬁ 9BOJIIOIIMH, KPYTOBOPOTA BCUICCTB U MOTOKA S9HECPTHUU B SKOCHUCTEMAX



YMEHHUE yCTaHABIINBAThH B3aUMOCBSI3H MEKIY MTPOIIECCAMH IBOJIOIUH, IBHKYIIIUMHU CUIIAMHU
AHTPONIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPUCHOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEILHBIC IPU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHHs, aOMOTUYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIONINE apTyMEHTHI, OMOIOTUYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpeibl OOWTAHWs, CIUHCTBA UYEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXPaHECHHUSI MHOT000pa3us BUJOB M IKOCHCTEM KaK YCIIOBHS COCYIISCTBOBAHHS TPHUPOILI U
YeJI0BEYECTBA;

YMEHHE pemaTh OMOJIOTUYECKUE 3a]1a4H1, BBISBIIATH IPUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMbIMH OMOJIOTUYECKUMH TMPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M MPOTHO3bI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIOJIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PaOOThI, COOIIOMATh MpaBWIa MPHU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh WX SKCICPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyITUpys 1IETbh HCCIICT0BAHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON padoTe MO OMOJIOTUM, DKOJIOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, W MyOJHMYHO MPEACTaBIATh
MOJTy4YEHHBIC PE3yIbTaThl HA YYEHHUECKUX KOH(PEPEHIIUSX;

YMCHHE OIICHWBATh THUIOTE3bl W TEOPHUH O TMPOUCXOKICHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TIIOOATBLHBIX
U3MEHeHu# B buocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyAyIei mpodeccuoHaNbHON AeITeTbHOCTH B
00acTH OMOJIOTHH, SKOJIOTHH, TTPHPOIOTIOIH30BAHUS, METUITUHBI, OMOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPHHAPHUH, CEITBCKOTO XO35SHCTBA, MAMIECBOW MPOMBIIIIICHHOCTH, YTIyOISITh TO3HABATETHHBIN
WHTEpEeC, HApaBICHHBIA HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOI0DKEHUE
Omonoruvyeckoro oOpa3oBaHMsI B OpraHU3aAIUAX CPEeIHEro Npo(eCcCHOHATBLHOTO U BBICIIETO

o0Opa3oBaHwUs.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne /it Konrtpoannbie | IIpakTuuyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecype
1 buonorus xak Hayka 1 bubnuoreka [IOK
2 JKuBBIe CHCTEMBI M UX U3Y4CHHE 1 https://m.edsoo0.ru/7f41c292
3 buonorus knetku 2 0.5
4 XUMHYecKash OpraHu3aIusl KICTKH 6 1 bu6mmoreka [JOK
5 Ctpoenue U QyHKIIMU KICTKH 6 2 https://m.edsoo.ru/7f41¢c292
OOMeH BelIeCcTB U NpeBpallleHUue SJHEPTUN
° B KJIETKE ° '
Hacneacreennas ungopmanus u bubnuotexa [JOK
! peanu3anus e€ B KJIeTKe ° 0
8 JKu3HEHHBIH UK KIETKA 3 1 https://m.edsoo0.ru/7f41c292
9 CrtpoeHure U QyHKIIMH OpraHU3MOB 10 1.5
10 Pa3mHOXeHHME U pa3BUTHE OPraHNU3MOB 6 1.5 bubnuorexa [IOK
1 ['eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U ) 05 https://m.edsoo.ru/7f41c292

HU3MCHYUBOCTU OPTraHN3MOB




12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 5 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 3 1 bubnmoreka [JOK
14 I'eneTrka yemoBeKa 3 0.5 https://m.edsoo.ru/7f41¢c292
15 Cenekiusi opraHU3MOB 4 1
buoTtexHonorus u cHHTETHYECKas bubmuoreka [JOK
o ouonorus 3
17 Pe3epBHoe Bpemst 1 https://m.edsoo0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 68 13

[TPO'PAMME




11 KUIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoububie| |IIpakTHyeckue
NPOrpaMmblI Bceero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
DBOJIIOIIMOHHAS] OUOJIOTHS 9 1 bubnuorexa [JOK
Bo3HHKHOBEHHE U Pa3BUTHE )KU3HU HA 9 0.5 https://m.edsoo.ru/7f41cc74
3emuie
Opranu3Msl U OKpyXkarolas cpeaa 5 1
CooO1iecTBa U HSKOJIOTHUECKHUE CUCTEMBbI 9 bubnnoreka [JOK
PesepBHOE Bpemst 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O 2
I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabubie

padoThI

IpakTuyeckue

padoThI

Jara

HU3YyYCHUA

JIeKTPOHHbIE
uugposbie

o0pa3oBaTte/ibHbIE

pecypchbl

buonorus kak KoMIjieKCHas HayKa U KakK

4aCcTb COBPEMCHHOI'O O6H.[€CTBa

JKuBbIe CHCTEMEBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

HcTtopust OTKPBITHS U U3YYEHUS KIIETKH.
Knerounas reopust Metoabt
MOJICKYJIIPHOM U KJIETOYHOW OMOJIOTHH.
[IpakTuueckas pabora «M3yuenue
METOIOB KJIETOUYHOM Oronoruu
(xpomarorpadusi, snexrpodopes,
muddepennmnanbuoe

uentpudyruposanue, [1LP)»

0.5

XUMHUYECKUNA COCTAB KIIETKHA
MunepaibHbIe BEIECTBA KIIETKH, UX

Ounoyiorunueckas POJib




Oprannyeckre BeIecTBa KIETKH —
oenku. Jlaboparopnas pabora

«O0HapyxeHHue OEJIKOB C IIOMOIIBIO
KaueCTBEHHBIX peakuuii» CBoOICTBa,

knaccuukanus 1 GyHKIHH OETKOB

0.5

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —

YIJI€BOABI

Hyxnennossie kucnortsl. JJHK n PHK.
JlaboparopHas padora «MccnenoBanue
HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3

KJICTOK PA3JIMYHBIX OPraHU3MOB»

0.5

Crpoenue u pynkuun ATD. Ipyrue
nykineosuarpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroast
TC€HOMHKH, TPAHCKPHUIITOMUKH,

IMPOTCOMUKHU

Mertoasbl CTpYKTYpHOU Ouoioruu Tumsl

KJICTOK. HpOKapI/IOTI/I‘-ICCKaSI KJICTKa

10

CrtpoeHue 3yKapuOTHIECKON KIIETKH.
[IpakTuyeckas padora «M3yueHue
CBOMCTB KJIETOYHOU MeMOpPaHbI»

[ToBepXHOCTHBIN anmapar KIeTKH

0.5




11

OnHomeMOpaHHbIE OPTaHOUIBI KIIETKH.
[IpakTrueckas padota «3ydeHue
JBUKEHHSI LIUTOIIIa3MbI B PAaCTUTEIIbHBIX

KIICTKax»

0.5

12

[TomyaBTOHOMHBIE OPTaHOMIbI KIICTKH:
MUTOXOHJIPUH, IacTu bl JlabopaTopHas
pabora «/ccrenoBanue mia3Mosn3a u
JeTIIIa3MOJIM3a B PACTUTEIILHBIX KIIETKAX)

HeMeM6p AHHBIC OPpraHOU bl KJICTKHU

0.5

13

Crtpoenue u GyHKIMHU Aapa
CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHne CTpOeHUS KIETOK Pa3IMnYHbIX

OpraHnu3MoB»

0.5

14

ACCHUMUIISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabou3Ma. Tumbsl oOMeHa
BemiecTB. JlabopaTopHas paborta
«M3ydeHune KaTaIuTHIECKONH aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIa3bl WIH

KaTasa3bl)»

0.5

15

depMEHTaTUBHBIN XapaKTep peakui

KJIETOYHOT0 MeTabosm3ma. JlabopaTopHas

0.5




pabota «M3yuenue GpepMEHTaTUBHOTO
paclernIeH s HepOKCHIa BOJAOPOIa B

PACTUTECIIBHBIX U JKUBOTHBIX KIICTKAX»

16

benku-akTUBAaTOpPHI U OENKU-UHTUOUTOPBI

17

ABTOTpO(HBIH THIT 0OMEHa BEUIECTB

dortocunTe’

18

Xemocunrtes. JJaboparopnast pabora
«CpaBHeHuUe TpoleccoB (poTocuHTe3a U

XCMOCHHTEC3a»

0.5

19

AHa3poOHbIe OpraHu3Mbl. Buibl
opoxenus. JlaboparopHas pabora
«CpaBHEHHE MTPOILIECCOB OPOKEHUS U

NBIXaHUS

0.5

20

AspoOHbBIE OPraHU3MBbl. JTaIb
SHEPreTHYecKoro oOMeHa JHeprus
MeMOpPaHHOTr0 IrpaJMeHTa MPOTOHOB.
Cunte3 AT®: pabota nporoHHoit ATO-

CHHTAa3bI

21

Peakunu MaTpUIHOTI'O CUHTE3a

Tpanckpunuus — MaTpUYHBIA CHHTE3

PHK

22

Tpancasiuus u e€ rTanbl




23

KoaupoBanue amuaOKHCTIOT. PoIb
pubocoM B OMOCUHTE3€E OeKa
Opranuzanys TeHOMa y IPOKapuoT U

JYKapHOT

24

MOJICKYJIHPHBIG MCXaHU3MBI OKCIIPECCHUN

I'€HOB y 3YKapHOT

25

Bupycbl — BHeKJIeTOUHbIE (POPMBI KUZHU
u oOnuratHele napasutsl. [IpakTuyeckas

pabota «CoznaHne MO BUPYCa»

0.5

26

BupycHsle 3a0051€BaHUS UeIIOBEKa,

KUBOTHBIX, PACTCHUI

27

HauoTrexHo0THH B OMOJIOTUHN 1

MeEIUIMHE




28

JKu3HeHHbI IUKT KIeTKu MaTpudHbIi

cuaTe3 JIHK

29

Xpomocomsl. JTaboparopHas pabota
«M3yueHne XpOMOCOM Ha FOTOBBIX

MHUKpOTMpernaparax»»

0.5

30

HGHGHI/IC KJIICTKU — MHUTO3

31

Tunel knetok. Kapruokunes 1 IUTOKUHES.
JlabGopaTopHas pabora «HabmroneHue
MHUTO3a B KJI€TKaX KOHYMKA KOpelKa JTyKa

(Ha roTOBBIX MUKpOIIpenapaTax)»

0.5

32

PGFYJ'IHI_[I/IH ZKHU3HCHHOI'O IHMKJIa KIICTOK

OpranusMm Kak elMHOE LIeI0e

33

Txanu pacrenuii. JlaboparopHas pabota
«M3ydeHnne TkaHel pacTeHUu» TkaHu
YKUBOTHBIX U 4yenoBeka. JlaboparopHas

paborta «3y4yeHne TkaHel KUBOTHBIX)»

0.5

34

Opransl. CucTeMbl OpraHoB.
JIaGoparopHas pabota «3yuenue
OpraHoOB LIBETKOBOI0 pacTeHus» Omnopa

TeJla OPraHu3MOB

0.5

35

JBr>xenue opranu3mosB lIuranue

OpraHu3MoOB




IInTanne MO3BOHOYHBIX JKHBOTHBIX.

% [TumeBapuTenbHas cucTeMa 4YeaoBeKa

37 pixanue opraau3moB JlpIxaHnue
MTO3BOHOYHBIX )KUBOTHBIX U U€IOBEKa
TpaHcnopT BelIeCTB y OpraHu3MOB

38 KpoBeHocHas cuctema 1mo3BOHOYHBIX
KUBOTHBIX U YETIOBEKA

39 Brigenenue y opranusmoB
3ammra y opranu3zmMoB MmmynHas

40
CUCTEMa YeJIOBeKa
Pa3znpaxxumocTs u perynauus y

41
OpraHHU3MOB

1 I'yMopanbHas perymisius 1 SHIOKpUHHAs
CUCTEMA )KUBOTHBIX U YEJIOBEKa

43 ®opMbl pa3MHOKEHUSI OPIraHU3MOB

44 [Tonosoe pazmHoxeHne Meio3 0.5
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

45 MOJIOBBIX KJIETOK. JIaboparopHas pabota

«M3ydenne cTpoeHUS TOJIOBBIX KJIETOK Ha

TOTOBBIX MUKpOIIpCIIapaTax»




46

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOT€HE3 3aKJIaJIKa OPraHOB U TKaHEH

13 3apOJAbIIICBBIX JIUCTKOB

47

PocT u pa3zButue )KMBOTHBIX.
JlaGoparopHas padota «BrisiBieHne
MIPU3HAKOB CXOJICTBA 3apOAbIIICH

IIO3BOHOYHBIX )KUBOTHBIX»

0.5

48

PasMHOkXeHME U pa3BUTHE PACTEHUI.
JlaboparopHast pabora «CtpoeHue
OpPraHOB Pa3MHOXEHHUS BBICIITHX

pacTeHui

49

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA

TCHCTUKH KaK HayKU

50

OCHOBHbBIC TOHITHUS M CUMBOJIbI TCHETHKH.

JIaGoparopHas pabota «Jlpo3oduna kak

00BEKT TEHETHYECKUX UCCIIEIOBAHUI

0.5

51

3aKOHOMEPHOCTH HaclleI0BaHMs
npu3HaKoB. MoHOrubpuaHOE
ckpeuBanue. [IpakTrueckas pabora
"N3y4yeHue pe3yapTaToB

MOHOFI/I6pI/II[HOFO CKpCIIUBAaHUA Yy

0.5




npozoduisl" L{uTonmornueckue OCHOBBI

MOHOFI/I6pI/I,Z[HOFO CKpPCIIUBAHUA

52

AHanu3upymrolee CKpeluBaHue.
Henonnoe nomunupoBanue urndpuaHoe
ckpeuuBanue. [IpakTuueckas padora
«W3yueHue pe3ynbTaToB IUTHOPUIHOIO

CKpEUIMBAHUSA y APO30(DUITB»

0.5

53

[{utonornyeckue OCHOBBI TUTHOPUTHOTO
ckpentuBanus CHerIeHHOE Hacle0BaHUE

IIPpU3HAKOB

54

XpOMOCOMHasi TEOPUS HACJIEACTBEHHOCTH

I'eneTuka mona

55

I'enoTun Kak meyIoCcTHas cHCTEMa

56

['eneTn4ecknii KOHTPOJIb Pa3BUTHSA

paCTeHI/II\/JI, JKHBOTHBIX U YCJIOBEKA

57

N3MeHUYnBOCTH MpU3HAKOB. BHibl
M3MEHYMBOCTH MoudukanmonHas

U3MCHYHBOCTb

58

BaprannoHHBIN psia U BapUallMOHHAS
kpuBasi. JlaboparopHas pabota
«MccrnenoBanue 3aKOHOMEPHOCTEN

MO (PUKAITMOHHON U3MEHUYNBOCTH.

0.5




ITocTpoeHne BapualMOHHOTO Psifa U
BapHallMOHHOM KpUBOI» ['eHOTUIIMYEeCKast
n3MeHuuBoCTh. KoMOnHaTuBHAS

HU3MCHYUBOCTH

59

MyTtannonHast U3MEHUYUBOCTb.
[IpakTuyeckas pabora «MyTtanun y
po30Q bl (Ha TOTOBBIX
MUKpOIIpernaparax)» 3aKOHOMEPHOCTH
MYTaLMOHHOTO ITpoLecca. DIMUT€HETHKA U

SIIUT'CHOMUKA

0.5

60

I'enetnka yenoBeka. [IpakTudeckas
pabota «CocTaBIeHHE U aHAITN3

POIOCIOBHOM»

0.5

61

MeToabl MEIUIIUHCKON TEHETUKU

62

3HadeHue MCHHHHHCKOﬁ T'CHCTUKU B
MNpEeAOTBPAIICHNUU WU JICHCHHUU

FeHETUYECKHX 3a00JIeBaHMI YeI0BEKA

63

OCHOBHBIE TTOHITHA CCJICKIINU.
JlabopaTtopHas pabora «3ydeHue copToB
KYJIBTYPHBIX PACTCHHI U TIOPOJT

JOMAIIHUX KUBOTHBIX)»

0.5




64

MeTob! celneKIIMOHHON paboTHI.
JlaGopaTtopHas padota «3ydueHue

METOJ0B CCICKIINU paCTeHHﬁ>>

0.5

65

JloCTHXKEHHUS CeIEKIIUU PAaCTEHUN 1
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBka pacrenuit» CoxpaHenue,
W3y4YEHUE U UCIIOJIb30BAHUE

TCHCTUYCCKUX PECYPCOB

66

buoTexHoorus kak Hayka u 0Tpacib
npousBojicTBa. [IpakTuueckas pabora

«HSy‘lCHI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

67

OcHOBHBIE HaNPaBJICHNUSI CHHTETUYECKON
O6uooru XpoMOCOMHAsI U T€HHAs
uHxeHepus MeaunnHckue

OHOTEXHOJIOTHHA

68

Menumuackue OMOTEXHOIOT NI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

13.5




INOYPOYHOE IINTAHUPOBAHUE
11 KJIACC

4
KonuyecTBo yacos
Ne Hara DJIeKTpOHHbIe HU(pOBbIE
Tema ypoka KonTpoJibHbIe IIpakTHYeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
OBOMIOIUSA U METOABI €€
1 2
U3Y4YEHHUS
Hcropus passutus
2 IpeJCTaBIeHUN 00 2
3BOJIIOLIMU
3 Muxkpo3Boironus 2
[Homynsauus kax
4 2 1
JJIEMEHTapHas €AUHULA




BUJa U 5BOJJIOIIHMH.

JlaGopaTopHas pabora

Ne 1 «CpaBHeHue BUJIOB 110
MOP(OJIOTHUECKOMY

KPUTEPUIO»

JIBIOKyIIIME CHUITBI
(3;meMeHTapHbIe PaKTOPHI)

9BOJJIIOIINH

EctectBenHsblIil 0TOOp U €ro

bopmbI

PeSYJ'IBTaTbI 9BOJIFOIIMHN:

IPUCIIOCOOTIEHHOCTD
OpPraHu3MOB U
BHUJI000pa30BaHuUeE.
JlabopaTtopHas paborta Ne 2
«Onucanue
PUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHTEIIEHOTO

XapakTepar

10

Hamnpasnenus n nytu

MaKpO3BOJIFOIHUN




11

HeoOpaTtumocTs 3BoOIONNN

12

DBomonuil

13

PasButue xxu3Hu Ha 3emie

10 3paM U Mepuoiam

14

OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOIO U
KUBOTHOT'O MUDA.
[IpakTuueckas padorta Ne 1
«M3yueHne ucKomaeMbIxX
OCTAaTKOB PACTCHHI U

JKHUBOTHBIX B KOJIJICKIIUAX)»

15

CoBpeMeHHas cucTema

OpraHn4e€CcKoro Mmmupa

16

DBOJTIOIMS YEJIOBEKA

(anTpoOmOTEHE3)

17

JiBuoxymue cuibl (pakTopsl)

aHTPOIIOreHe3a

18

OCHOBHBIE CTaUH

9BOJJIIOIMH YCJIIOBCKA




YenoBeueckue pacel U

19 MPUPOJIHBIC aIalITAllUN
YyeJIOBEeKa
Pe3epBHbIil ypok.

20
O00011IeHIE IO TEME
«Bo3HUKHOBEHHE U

21
pa3BUTHE )KU3HU Ha

22 3emiie»

23 PasButne xu3zuu

24 buotnueckue hakTopsl
OKOJIOTUYECKUE
XapaKTePUCTHKU
nomyssitud. [TpakTudeckast

25
pabota Ne 2 «IToacuér
TJIOTHOCTHU TOTYJISIIINIA
Pa3HBIX BUJOB PACTEHUID)
Coo0bmiecTBa OpraHu3MoOB —

26
OHOIIEHO3
DKOJIOTHUYECKUE CUCTEMBI

27

(3KOCHCTEMBI)




OCHOBHBIE TOKA3aTEHN

9KOCHCTEMBI.

28 DKOJIOTHYECKUE TTUPAMUJIBI. 2
CBoiicTBa 2KOCUCTEM.
Cyxkueccus

29 [Ipuponanbie 3KOCUCTEMBI 2
AHTpOIIOTeHHBIE

30 2
9KOCHCTEMBI
buocdepa — rnobanpHas

31 2
IKOCUCTEMA

32 3emun 2
3aKOHOMEPHOCTH

33 2
CYIIECTBOBaHUS OHOCHEpHI
YenoBeuecTBO B Ouochepe

34 2
3emun
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus, 10 kmacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunuka B.B., Akimonepnoe obmectBo «M3aatenbetBo «IIpocBemenuey
* buonorus, 11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; moj

penakiueii [Taceunnka B.B., Akiinoneproe o6mectBo «M3natenberBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
METOJUYECKHNE MATEPHAJIBI JUIA YUUTEJIA

HHTepakTUBHBIE METOJUUECKUE MAaTEPUAIIbI ISl METOJMUYECKON MOAECPIKKH
obpa3oBaTenbHbIX opranu3anuii (eds00.ru)

2) lHTepakTHBHBIE METOAMYECKUE MATEPUAIIBI TSI METOIMYECKON MOIICPIKKH
00pa3oBaTeNbHBIX OpraHu3aiuii (edsoo.ru)

BuptyanbsHble 1abopaTopHbIe U IpakTUYECKUe paboThl Ha YIiyOJIeHHOM
YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus (€ds00.ru)

2) UnTepakTUBHBIE BUPTYaJIbHbIE TAOOPATOPHBIE U MPAKTUYECKUE padOThI HA

yrIyOJIEHHOM YPOBHE OCHOBHOTO 0011ero oopa3oBanus (eds00.ru)

MUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

http://lwww.ebio.ru/index-1.html

BupryanpHas oOpa3zoBarenbHas 1ab0opaTopust

https://interneturok.ru/

http://biology-online.ru//



