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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM @I'OC COO npodunbHbie yaeOHBIE
MpeAMEThl, HW3ydaeMble Ha YriayOJIEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumMxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOW, SKOJIOTUEHN, ICUXOJOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eiIu
U 3a7a4ax u3ydeHus yudeOHoro npeamera «buosiorus» Ha yriyOiaEHHOM YpOBHE,
ompejeNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuana ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU Y4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme 1o 6uoioruy peain3oBaH
MIPUHIINT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, Oyaromaps dYeMmMy [MPOCMATPUBACTCS  HAMpPABJICHHOCTh  Ha
MOCJIeyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHUEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIUICHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCTIUTaHUE OEPEIKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoit cpeae. B mporpaMmmMe mo OMOJIOTMU TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K TUIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM pe3yJbTaTaM 00yUueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaromIMXCsl IO OCBOCHHIO COJIEPKAHUS
OMONIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusI.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero obmiero oopa3oBaHUs
3aBepiaeT OUOJIOrnYeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE



U yriiyOseHue 3HaHUI 00y4aromuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYISPHOU U
KJIETOYHOW OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenue ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx UM OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsl COCTaBIIIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOTy4aloT pa3Butue. Tak,
paclIMpeHbl U YrIyOleHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOLIUX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

Ctpykrypa mporpaMMmbl 1o yudeOHOMYy mpeametry '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBI MOAXOABl K HU3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMH OPraHM4ECKOro Mupa Ha 3eMile,
COXpaHEeHus1 OMOJIOTHYEeCKOro pazHooOpasus mianeTsl. Tak, B 10 kiiacce nzyvarorcs
OCHOBBI MOJICKYJISIPHOW U KJIETOYHOM OHOJIOTUH, IMOPHUOJIOTUHM U OHOJIOTHH
pa3BUTHs], TEHETUKU MU CEJIEKUIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HaHUS OOydYarolmuxcss Nmo OOTaHUKE, 300JI0TMH, aHATOMUM,
¢dbusunonoruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
9KOJIOTHH M YY4eHHE 0 Onocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecreuUTh  OCBOEHUE
00yJaroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIe)KalUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, 9KOCUCTEMbI, O BBLAAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aClEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0yJarouuxcs K OHOJIOTHH Hapsay Cco
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUH MPOTrpamMMbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOIIeM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHNE OOyYAOIMIMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHMA
WCITOJIB30BaTh TH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OMpeneneéHHON o0aacTu
npoecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buosorus» Ha
yTIIyOJIEHHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O
CTPOEHUH, MHOTrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, B, OMOTE0IeH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHUH),
METO/JAMH CaMOCTOSITEJILHOTO TIPOBEJCHUS OHOJIOTMUECKUX HCCIeAOBaHUN B
naboparopud W B mOpupone (HaOMIOJAeHHME, W3MEpPEHHE, OSKCICPHUMEHT,
MOJICIUPOBAHUE);

OBJIaJIcHNE OOYYarONIMMUCS yMEHHUSIMU: CaMOCTOSITEIbHO  HaXOIWTh,
aHaJTM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TOJIH30BaThCS
OMOJIOTMYECKOM TEPMUHOJOTUEH M CUMBOJMKOM; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTUM U  COLUAIBHO-DKOHOMUYECKUMHU M  AKOJOTHUYECKUMHU
npoOJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh TMOCJEICTBUS CBOCU IEATEIIBHOCTH IO
OTHONIIEHUIO K OKPYXKaloIIeH NpHUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriiakTHK WHGEKITMOHHBIX 3a00J€BaHNM, TpaBUiia TTOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I MPOOJIeMaMH, METO/0JIOTHEN
OMOJIOTUYECKOTO UCCIIEIOBAHUS, TTPOBEICHUS SKCIICPUMEHTAILHBIX UCCIIEIOBAHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
MPOILIECCOB;



BOCIIUTAaHUE Yy 00yYaroOMXCsl [IEHHOCTHOIO OTHOLIEHUS K KUBOW MPUPOJIE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHETUYECKOM IPaMOTHOCTH, O0IIEH KyJIbTypbl MOBEACHUS B IPUPOJIC; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOyYaIONIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIBLHOM
PUPOAOTIOIB30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHHM COOCTBEHHOTO 3/I0POBbSI M  3J10POBbS
OKpYXXarolmux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a00JieBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCIOBMM  JUIsl  OCO3HAHHOIO  BbIOOpa  0OydarolUMUCS
VH/IMBU1y aJIbHOM o0Opa30BaTeNIbHOMI TPacKTOPHH, CHocoOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOOIPECICHNI0, B COOTBETCTBUM C
WH/IMBHU1yaJIbHBIMU UHTEPECAMU U TOTPEOHOCTSIMHU PErHOHa.

OO011ee Ynca0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001ero oopa3osanusi, cocrtabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJOTUU
OCYIIECTBIISIETCS C Y4ETOM CHEUM(PHUKU €ro CoAep:KaHHUs M HalNpaBICHHOCTH Ha
OpOoAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABJIIETCSl TIPOBEJIEHUE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
oOy4YaronMxcs B BBINOJIHEHUH MPOEKTHBIX M Y4eOHO-MCCIEI0BATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAEIAECTCS YUUTEIEM Ha OCHOBE UMEIOLIUXCSI MAaTEpUaJIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBHH.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKd M U3ydyaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHN.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIOPAJOYECHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHbiiti. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak QopMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroiiue K1uBbl€ CUCTEMbI HA PA3HBIX YPOBHIX OpraHU3aINH.

N3ydenne >XuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [ lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsite BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTtoB. [IpyumHBl UCKaXeHUsT pPe3yJbTaTOB »JKcrepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.



JleMoHCTpaUuA

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «buomornueckue
cuctemMbl», «CBOHCTBAa >XMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npuposib», «CTpOEHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOBD».

O6opynoBanue: 1abopaTopHOEe 000pYI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pas3auyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emoK. DIEKTpOHHAas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3zBUTHS METOAOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, YYaCTUE B CTPYKTYPUPOBAHUM KIICTKH,
TeIIoperyJsiuu. MuHepanbHbIC BEIIEeCTBa KIETKH, X OnoJiornueckast pojb. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckre BelleCTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTujaHas CBsi3b. BTopuuHas, TpeTuyHasi, YeTBEPTHUUHAS



cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kriaccudukamuss — OGenkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuotni.

VYrneBoasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCaXapyibl U MOJIUCAXAPUIBI.
OOmmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue QpyHKIIMM YrIeBOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUAOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, OJYITPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxkneotunpl. [Ipunnun kommiementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Buasl PHK. ®yukunu PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamor (HT®D). CexkBenupoBanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYyNl. Moodenuposarue
cmpyKmypbol U QYHKYull OUOMONEKYN U UX KoMNniekcos. KomnviomepHuli ouzavin u
opeaHudecKull cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JlemoHcTpanuu

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnipeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeniesieHue XuMUYeCKUX 3JIEMEHTOB B dKHUBOU MPUPOICH.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemmecTtBa B coctaBe OpraHu3MoB», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBoJoB», «CTpoeHHe MOJEKya JunuaoB», «HyKIeMHOBBIE KHCIOTHDY,
«Crpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl IOCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

JlaGopaTopHnasi padora «VccinenoBaHue HyKJIEHHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u QyHKUNH KJICTKH



Tunel KIETOK: OJyKapuoTHyeckKass M mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.

CtpoeHure npoKapuoTUIECKOu KieTku. Kinerounast cTeHka OakTepuil U apXew.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U GpyHKIMOHUPOBAHHUE FyKapuOTHUECKOM KieTkH. [1nazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpaHsl. TpaHcmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MEeMOpaHy: nmaccuBHbIN (1uddy3us, odnerdaéHuas
mud¢y3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA aKTHBHBIA TPAHCIIOPT).
[Tonynponumaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOUUTO3:
MUHOUUTO3, (aronuTo3. Dk3ounuto3. Knerounas crenka. Ctpykrypa U (QyHKIUU
KJIETOYHOW CTEHKU PAaCTEHUM, TPUOOB.

Huromna3zma. [{uro3zone. Lutockenet. JIBuxkenne nuromiazMbl. OpraHouIbl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marndeckas ceth (I11C),
anmmapat [ oNlbIXH, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISPHOIO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MHUTOXOHIPHH,  TUIACTHJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u 1actun. llepBuunsle,
BTOPHYHBIE U CIOKHBIE IITACTUBI (DOTOCUHTE3UPYIOIINUX 3YKAPUOT. XIOPOIIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbii
nentp. CTpoeHHME U JABWKEHHE OKIYTUKOB M pecHUYeK. MHUKPOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpoMaTUHA — THUCTOHBI. /J{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
MPALcnopm.



Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapuOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKkn», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPHUOTUIECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenaparsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEpHATBHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOECHHSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yyeHue cBOMCTB KJIECTOUHON MEMOpPAHbI».

JlabopatopHasi paGora «JccnenoBaHue miazMonMs3a M JIEIUIa3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora «/3ydeHne IBMKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHIe JHEPIHU B KJIeTKe

AccUMWIIALINS U TUCCUMIIISALIMS — IBE€ CTOPOHBI MeTabonmu3Ma. Tunel oOmMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOoTpOPHBIA. YdacThe KHCIOpoAa B OOMEHHBIX
mpoiieccax. OJHEpPreTuueckoe oOecredyeHue KieTku: mnpeBpamieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtain3aTtopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEUIECTB B KIETKE. DOTOCHUHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUMEeHmMbvl PeakyuoHHo2o yenmpa. Poiap XJIOpOIIacToB B IpoLecce
dbotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Ca. u CAM-munol
gdomocunmesa. llpogyKTUBHOCTH (POTOCUHTE3A. BiusiHue pa3auuHbIX PaKkTOpoB HA
CKOpOCTh (poToCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.



AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax onosiornueckoro okucieHus. [{uknuueckue peakuuu. OKUCITUTETLHOE
dbochopunupoBanue. Iuepaus memobparnnozo epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. TlpeumyiiecTBa a’poOHOro IMyTH OOMEHa
BEIECTB Iepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCTpaIuA

[Toptpetst: JIxk. Ilpuctinu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3Y, «DHEpreTUYecKuii ooMen», «bruocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYJAOBAaHME JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pab6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacaeacrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U DYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsiuus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. ;KuszHeHHbIll YUK



JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuogazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHrbie 3a6oneBanus yenoBeka, )KuBOTHbIX, pactenuit. CITN I, COVID-19,
COI[MAIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u ananus b6orvwux maccueos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
LIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpaIuA

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTHUeckuit Kom», «BUpyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA».

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisinusa. Wutepdaza u  MuTos.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKaliux B uHTepdasze. [loAroTroBka KIETKH K
nenenuto.  [IpecunteTmdyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUOIbI HHTEP(DA3BI.

Martpuunbiii cunres JAHK — pemmkanwmsa. [Ipuanuner permmkanyun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAILIECIBbHOCTb.
Mexanusm permkanuu JTHK. Xpomocomel. Ctpoernue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTIOWIHBIA W
rariouaHblid  HaOOpBsl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOSIIIINE B HUX MPOIIECCHI.
Tunbel Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.

Perynsiuus MUTOTHYECKOrO IMKIA KJeTkH. [IporpamMmmupyemasi KieTouHas
ru0eib — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
KliemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus [JHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTopnass  pabora  «lM3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.



JlaGopaTopHas paGora «HabmoneHue MuTo3a B KJIIETKaX KOHYMKA KOPEILKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPTAaHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHUS U JKU3HEEATEIBHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYyrue
poTUcThl. KosloHnanbHbIe OpraHu3MBl.

B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHasl, TOKPOBHAS,
IOpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKIUH U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TKaHU JKMBOTHBIX M Y€JIOBEKAa. THIBI )KMBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PyHKUHUHA U
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. OyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIl 1 BHYTpeHHUH ckeneT. CTpOeHHE U THUIIbI
COCIMHEHHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue oprauu3mos. [loromenre BoAbl, yriIeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPHUKJIETOYHOE MHIIEBapeHre. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHEIbI
NUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. IlnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jprxanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHMUSI JIETKMX IM03BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
Tpancnopr BemecTs y JKUBOTHBIX. KpoBeHOCHass cucreMa M €€ Oprassl.



KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHus. OBOJIOLMOHHBIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa v €€ peryJisiums.

Brinenenue y opranu3sMoB. Beijenenue y pacteHuil. Beinenenre y )KUBOTHBIX.
CokpartutenbHple Bakyonu. Opranbel BbiaeneHus. POuiubTpanus, CEKpeuus u
oOpaTHO€ BCACHIBAHHE KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIACIHUTENBHON cHUcTeMaMU. BeiaeneHue y
MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3amura y OpraHvM3MOB. 3allUTa y OJHOKJIETOYHBIX OPraHu3moB. CIOpsI
OaKkTepuil U UCTHI IPOCTEHIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukya.
CpencTBa NacCUBHOM M XUMHYECKOM 3aIUThl. DUTOHLIABI.

3amMra y MHOTOKJIETOYHBIX JUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cuctema denoBeka. KneTouHslit u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYyHUTET. Teopus KiIoHaIbHO-celeKTuBHOro ummynurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u®  perynsuust |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OPraHUu3MOB. Takcucel. Pa3ipa)xumMoCTh U perynsuns y paCTeHUMN.
PocTroBble BelecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['yMopasibHasl peryJisiiis W 3HJIOKPUHHAS CHUCTEMa YKUBOTHBIX U YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU 1 SHIOKpUHHON cucteM. [ mnmoranamo-runoduszapHas cucrema.

JdeMmoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «baktepun», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHre NHCTOBOM IUIACTHHKWY, «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKA»,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplieuHas  cuctemMay,



«BpraenurenbHas cucteMa», «IOHIAOKpUHHAs cucrema», «CTpOeHuEe MBIIILbDY,
«mmynurer»,  «KuiieunomonoctHeie», «CxeMa  MUTaHUS  PaCTECHUN»,
«KpOoBEHOCHbIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPH»,
«CtpoeHue miaHapumn», «BHyTpeHHee CcTpoeHue I0XKIEeBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MJIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUHbIX
OpraHU3MOB, MUKPOIpENapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opyI0BaHUE JJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IyIIIHOTO MMUTAHUS PACTEHUH,
pacHieruieHus Kpaxmalia U OeJIKOB 1Moj ecTBreM (hepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3MA
JbIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «3ydyeHne TKaHEeH paCTEHUI.

JlaGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGopaTopHasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  TOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meino3. Craaun
Mmeio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICI
M€i03a M TOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[Ipen3apoasiieBoe pa3Butue. ['aMeToreHe3 y )KMBOTHBIX. [1010BBIE JKEIEe3HbI.
OOpazoBaHue 1 pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHUEe W AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HaA U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JpOOJEHUST MIEKONMUTAIOUX. 3apOAbIIIEBbIE JIUCTKH



(racTpyJssiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAC 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHALHAS WHIYKIIHS).
3akyagka IUlaHAa CTPOCHUSI KUBOTHOTO KakK pPe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICHCTBHII TeHOB. BiusHue Ha 5MOpPHOHATBHOE pPAa3BUTHE Pa3IHMYHBIX
(bhaKTOpOB OKpYyXaroleh Cpeibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 W HENPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYJISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y XKUBOTHBIX M 4yesnoBeKa. [leproabl oHTOreHe3a yenopeka. CtapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpazoBaHue CIop B mpolecce Meiosa. ['ametorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJiaiuyd OHTON€HE3a Y PACTCHUM U dKUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuiel u cxembl: «BereratuBHOe pa3sMHOXEHHE», «THIIBI OECIoJIoro
pasMHOXEHUDY, «Pa3MHOXEHME XJIaMUIAOMOHaAb», «Pa3MHOMXEHHE 3BIJIEHBDY,
«Pa3MHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
ANUEKIETKH U criepMaTo3ona», «OCHOBHbIE CTaauu OHTOreHesa», «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButue wmaiickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nsarymkmn», «JIlBOMWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTEHUID,
«CtpoeHne ceMsH OJHOIOJBHBIX U ABYIOJbHBIX PACTECHUI», «KW3HEHHBIN LUK
MOPCKOM KanycCTbl», « KU3HEHHBIN UK MXa», «  KU3HEHHBIN UK HAITOPOTHUKAY,
«OKV3HEHHBIN UK COCHBLY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpENapaThl SUIEKICTOK H
CIIEpMAaTO30U10B, MOJIENb «I UK pa3BUTHS JISATYIIKI.

JlaGoparopHasi padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHHE NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSI BBICIINX
PaCTEHHID.

Tema 11. I'eneTuka — Hayka 0 HACJIEACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHMu3MoB



Wctopust cTaHOBIICHUSI U PA3BUTHS F€HETUKHU Kak Hayku. PaboTel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX Y4YEHBIX B PA3BUTHH I'€HETHUKHU.
Pa6otsr H. K. KombrioBa, H. 1. BaBunosa, A. H. benmosepckoro, I'. JI. Kaprieuenko,
1O. A. ®unmumnuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJIOTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKI, «CXeMBbI CKPEIIBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX
HCCJIEIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3usi rTHOPUIOB MepBOro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UTOJIOrMYecKkre OCHOBBI
MOHOTHOPHUIHOTO CKpelnuBanus. [ umores3a 4ucToTh ramMer.

AHanmzupytoiee ckpemmBanue. [[poMeKyTOUHbIM XapaKkTep HacleJOBaHMUS.
Pacuiernienre mpu3HaKkoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HaclieJJOBaHUsI TPU3HAKOB. [[uToNOrnYeckre OCHOBBI AUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHas
TEOPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OINPENEIECHUS MM0Ja. AyTOCOMBI U
TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TETepOraMeTHbIM I0J. ['eHeTuueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETIEHHBIX C ITOJIOM.

['eHotur kak uenoctHas cucrema. [IenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [Tonmumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITWHA.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH



— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHyeckue acneKkThl KOHTPOJS U
M3MEHEHHUS HaCJIEACTBEHHOW HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuiel u cxemsl: «llepBbiit 1 BTOpo# 3aKkoHBI MeHnnens», « Tpetuil 3akoH
MeHnnens», «AHamu3upyroniee CckpelmuBaHue», «HemomHoe DOMUHUpPOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Y JIpo30uibl», «l'eHeThka TmoJay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN alllIenu3M», «B3anumoieiicTBue reHOBY.

ObopynoBaHue: MOJENb [N JEMOHCTpAallMd 3aKOHOB €AMHOOOpa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS W paCHICIVICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJIEIb A
JIEMOHCTpAllMM CLEIUICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOIIL,
MUKpornpenapar: «Jpo3zoduiay.

IIpakTuueckass padora «/3ydyeHue pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEIIUBaHUA Yy APO30(PUIB».

IIpakTuyeckass  paGora  «M3yueHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIUBaHUS y APO30(PUITB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHBIN
psa v BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MOAM(UKALMOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAs H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanroHHasT W3MEHYMBOCTb. BUIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUMPOBAHHBICE MyTalMu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYeCKUEe U MOoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKHX pPSAJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass WU3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.



Onuecenemuxa U 9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx ¢Qakmopos 8
HACIe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Bunmbl u3MeHuunBocTH», «MoaudukaroHHas
U3MEHYUBOCTbBY, «KombunaTuBHas M3MEHYUBOCTbBY, «Meio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTamuii».

OO6opynoBaHue: >XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yenoBeka. MeTonbpl  M3y4eHUs ~ TEHETHUKH  YeJIOBEKAa: TIeHEaJlOTMYECKHM,
OJIM3HEIIOBEIH, IIMTOr¢HETUYECKU, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[T11P-ananu3a. HacinencTBeHHble 3a00JIeBaHUs YellOBeKa. | eHHbIC 1 XPOMOCOMHBIC
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3HaYCHUE MEAUIUMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00yeBaHUN 4YenoBeka. MeauKOo-TeHEeTUYeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKHU. [[OHATHE «TE€HETHMYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAaHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMy U XUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIe cpeapl. ['eneTnyeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdeMmoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTun uenoBekay, «MeToJbl U3yYeHUs TeHETHKU
yesioBeKay, «l eHeTnueckue 3a001eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanus 1 ceeKuusi. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactenuil. Posb cenexkuum B cO34aHUM COPTOB PACTEHUI U OPO )KUBOTHBIX. COPT,



MOpoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJ1s1 CENEKIIMOHHOMN paOOTHI.

MeTtoasl cenekunoHHONW paboTel. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1Y AJIbHBIM. DTarel KOMOUWHAIIMOHHOM CCJICKIIUU. HUcnbrTanue
npousBoauTeNied Mo mnoTtoMcTBY. OTOOpP MO TEHOTHUIy C TOMOIIBIO OLIEHKH
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PainanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTALUN Y KyJbTyPHBIX
¢opm opranusmoB. lcnonp3oBaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOuHaHTHBIX JIHK 115t momydeHust icX0THOTO MaTepuaia Jijisl CEICeKITUH.

[Tomyuyenue MOJIUTUTON/IOB. BuyTtpusugoBas ruOpuan3aLIus.
brnu3koposcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepojcTBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuMHbl. Vcmonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. llpeononenue Oecruiogus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONOYUAN.

CoxpaHeHure U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHUIOB CEILCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpaweHue u YynpagieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICTIOBbIX  HCUBOMHBIX 6 YENAX VIYYULeHUs
CYWeCmeyIouWux U CO30aHUsi HOBbIX NOPOO, JMUHUU U KPOCCO8, 8 MOM Yucle ¢
NPpUMEHEHUEM COBPEMEHHBIX MemO0o008 HAYUHbIX UCCIe008aAHUL, Nepeoosblx udel u
NepCneKmuBHbIX MexXHOI02UL.

JleMmoHCTpauumn

[Toptpersr: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTHY,
«Metonnl cenexkimmy, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «l3ydeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBnBKa pacTeHUI.

IKekypceusi «OCHOBHbIE METOJBl U JIOCTHIKEHUS! CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO35WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHoI0rus U CHHTETHYECKAasA OMOJIOTHS



OOBeKThI, UCHOJIb3yEMbIE B OHMOTEXHOJIOTUH, — KIETOYHBIE M TKAHEBBIC
KYJbTYpBHI, MHUKpPOOPTaHU3MBI, 1704 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOONMEUYEeHHEe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenne. MukpoOuonorndeckuit cunHte3. OOBEKTHl MHKPOOHMOIOTHYECKHUX
TexHonorui. [Ipons3BoacTBo Oenka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMH U MHCTPYMEHTOB ILICJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MTOJYyYEHUsT OPraHU3MOB U UX KOMIIOHEHTOB,
COJEpIKaINX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE Ty TH.

Kierounasa mnxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJCKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonozuu 0300poseieHus, KyIbmusUpo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOW M TEHHOW MHXKEHEPUN. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIeMbl FTEHHON MHXKEHEPHH.

Menunuackue 6uotexHonoruu. [loctrenomuas mudposas meaunuaa. [11[P-
JTarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YeJoBeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. Mcronb3oBaHHWE CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-Omoumkenepus i pa3paOOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTHUH TpPEXMEpPHOro OmonmpuHTHUHTra U ckaddosiaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKLIMH C LEJNbI0 00OecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneiir OPBU, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHH3MOB
¢dbynkunonupoanusi PHK-conepkaiiyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OINACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B NMPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHkeHepusn», «I'eHHass HHXKEHepUs».

JlabopaTtopHnasi padora «l3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BakHeEWIIas MPOU3BOIAUTENbHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOCTBO).



11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omosiornu

OpomonrionHas teopusi Y. JlapBuna. [lpeanochbuikku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb u HayuHas JaesreabHocTh Y. JlapBuHa.

JIBrKy1IMe CUitbl 3BOJTIONMH BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckor Tteopuu dBotonuu (CTD). HelTpanbhHas
Teopust dBomound. CoBpeMeHHas SBOJIOUMOHHAS  OuWojorud. 3HA4YECHHE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JleMmoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeun, . K.
benses.

Tabnuup! u cxemsl: «CucreMa xxuBoii mpupo sl (o K. JInnuero)», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (popMuUpOBaHMS MPUCTOCOOTIEHUN Y
pactenuil U KUBOTHBIX (10 JIamapky)», «Kapra-cxema Mapupyrta nyremectBus Y.
Hapsuna», «Haxomku Y. [lapBunan, «@DopMbl OOprOBI 3a CYIIECTBOBAHHUEY,
«Iloponbr romy0Geit», «MHoroobpasue KyIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAITHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1mo Y. JlapBuny)»,
«Cxema COOTHOLUEHUS MABWXKYIIUX CHUJI 3BOJIOLMW», «OCHOBHBIE MOJOKEHUS
CUHTETHYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tommynsiuusa Kak 3J€MEHTapHasl €quHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHopoHJa TOMyJSIMU KaK DJIEMEHTApHOE DSBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHaIpaBJeHHbIC U3MEHEHUS YacTOT ajljiesiel B monyiauusx. DQQPexT ocHoBaTels.
Sdexm oGymuinounoco eopaviuka. CHudCeHUe 2eHeMmUYecKo20 pa3HOO0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opeticha 2eno8 68 6ONBUUX U MATBIX
NONYTAYUSIX. Murpauuu. N3onsuus MOy JISIIUI: reorpaguieckas
(mpocTpaHcTBeHHAs ), OMoornYecKas (penpoayKTHBHAS).



EcrectBennbiii otOOp — HampaBisonmid (aktop 3BoOnUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  Pa3pbIBAOIIMIA
(mm3pyntuBHbii). [lonoBoit or6op. BO3HUKHOBEHHE M 3BOJIONUS COIHAIBLHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHMKPOAIBOJIIOLUH.
Bo3HuKHOBEHUE IpUCIOCO0IeHUH y Opranu3mMoB. ApomMop(03bl U UANOAANTALINN.
[Tpumeps! mprcnocoONeHn y OpraHu3MOB: MOP(OIoruueckue, Gu3noI0ruiecKue,
OnoxuMHuueckue, MoBefeHuYeckre. OTHOCUTENBHOCTh  MPHUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIOIMU. M3omsiius — kioueBord (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (TOJIUILIONAN3ALIHNS,
rulOpuanzanust). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pasHsl.

Pob 3BOTIOLIMOHHOI OMOJIOTHH B pa3pabOTKE HAyUYHBIX METOJOB COXPAHECHHUS
OouopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIHUS IMApa3sUTOB U HUX XO35EB.
Mexanu3Mbl (GOpMHUPOBAHUS YCTOMUUBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEH.

JleMmoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass M3MEHYUBOCTBY, «llomymsimonHast
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BalinOepray, «IBuwxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOrMYEcKasi M30Js1us MONYJAIHi ceBaHCKOU (openny,
«I"eorpaduueckas U301 TUCTBEHHULIBI CHOMPCKOM U IMCTBEHHHUILIBI JAyPCKOiD»,
«ITonynsIIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U XKEepTB», «Cxema nencTBUs
€CTECTBEHHOTO 0TOOpay, «PopMbI O0PHOBI 32 CyIliecTBOBaHUEY, « UHIyCTpHUambHBbIHM
MenaHusm», <«oKuBple — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias oOKpacka >XKUBOTHBIX», «PU3HOJIOTMYECKUE
apantaiun», «lIpucnocoO6ieHHOCTh OpPraHu3MOB U €€  OTHOCUTENIbHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHUKN», « CTpyKTypa Buaa B npupojie», «CrnocoOsl
BUJI000pa3zoBanusy», «I'eorpaguueckoe BumnooOpa3oBanue TPEX BUIOB JIAH I,
«IKOJOTruYecKoe BHUI000pa30BaHUE BUIOB CUHUI», «IlOTUIUIOWIBI pacTeHMID»,
«KamycTHo-peneunblit THOpHUIY.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia IMTHIT |
3BEpe ¢ MpUMEPaMH Pa3INYHbIX TPUCTIOCOOICHHI, YyUesa MTHI] U 3BEPEei pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJIM3KHUX BHJAOB, OOPA30BaBIIUXCSA PA3NHYHBIMU
criocobamu.



JlabopaTtopHnasi padora «BblsiBlieHHEe N3MEHUYMBOCTH Y 0CO0€H OJTHOTO BUAAY.

JlabopaTopHnasi padora «IIprcnioco0neHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11EJIECO00Pa3ZHOCThY.

JlabopaTtopnasi pabora «CpaBHeHHE BHJIOB 10 MOP(OIOTHIESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ Pe3yJIbTAThI

Metonel W3ydeHMST MaKpOd3BOJMOLMHU. [laneoHTONOTMYECKME  METOIBI
uzydeHus: oHBomonuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHE GIIOpHl U
(dayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emnu. Buabi-
SHIAEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI H3yUECHHUS
ABOJIONMH. ['eHeTHuecKkue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapuple  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETHUYECKHUE,
OMOXUMHUYECKHE U MAaTEMAaTUYECKHE METObl U3YUYEHUS IBOIOLUHU. | OMOJIOrMYHbIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUlL.
HeobpatumocTs sBomtonnu. AfanTuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLIUY.

JleMmoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuubl U cxembl: «PUIOTEHETUUECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsl»y,  «CemeHHBbIE
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «lpeid KOHTHUHEHTOBY,
«Penuktey, «HavampHble cTaauu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTUYHBIE ¥ aHAJIOTUYHBIE OpraHby, «PyJAUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbHI 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSDKA HCKOIMAEMBIX OCTaTKOB
OpraHu3MOB, MYJISI’KH TOMOJIOTUUHBIX, aHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3apPOKIECHUU JKU3HU (KPEAMOHU3M).



['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OnpoBeEpKeHUE onbiTamu .
Penu, JI. Cnannanmnanwu, JI. [Tactepa. [IporcxoxaeHne >ku3HU U aCTPOOHOIIOTH.

OCHOBHBIE JTaIIbI HEOPTaHUYECKOU ABOJIIOLINH. [InanerapHas
(reosoruyueckasi) JBOJIOINHUA. XHMHYECKas dBOJIONUSA. AOHOICHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa u I'. IOpm.
Oo6pazoBanue noaumepoB u3 MoHoMepoB. Koanieparnas runore3a A. M. OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XonneiHa, reHeTudeckass rumote3a [
Ménnepa. PubGozumbr (T. Yex) u runoresza «mupa PHK» VY. T'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Hcropus 3emin 1 MeTobl €€ n3yueHus. MickornaeMple OpraHn4ecKre OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAA W A0OCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas 1IKajaa: 30HbI, 3Pbl, IEPUOJIBI, SIIOXH.

HavanbHble 3Tanbl OpraHu4eckod sBosronuu. llosBIeHWE W 3BOJOLHA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboan3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOT MEPBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokaprOTHI 1 5yKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE POUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOLMU BbICIIUX pacTeHui. OCHOBHbIE apoMOpP(O3bI
pacreHuid. Bpixox pacrenus Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUU W
3aBoeBaHue umu cymu. CemenHble pacTeHus. lIpomcxokaeHue IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKH3HB B BO/E. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHne MICKONMHUTAIONIUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIH.

Paszutne xu3HM Ha 3emMje IO dpaM M MEepUoAaM: apxeu, MPOTEPO30M,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTepUCTHUKA KJIMMAaTa U T€OJIOTMYECKUX
npoiieccoB. [losiBieHnEe 1 paciBET XapaKTEpHbIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(hephI.

MaccoBble BBIMUpPaHUSI — JKOJOTMYECKHE KpU3HUCHI npouuioro. ITpudnHbl u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccudpukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.



JleMoHCTpaUuA

[Toptpetsr: @. Penn, JI. Cnamnanuanwu, JI. [lacrep, . 1. Meunukos, A. U.
OmnapuHn, JIx. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuibr u cxeMbl: «Cxema ombiTa @. Penny, «Cxema ompita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apOoKIeHHUs Ku3HW», «Cxema ombita C. Mwumnepa, I'. FOpwm»,
«JTanbl ~ HEOPraHWYECKOW  3BoMoUUM»,  «l'eoxpoHosorMueckass  mIKajiay,
«HauanpHble 3Tarbl OPraHUYecKo 3BOMIONUNY», «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumouoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacTeHmit», «PuHHOGUTE, «OIHOKIETOYHBIE BOJOPOCIH,
«MHuorokierounbsle Bogopocian», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pacTeHus», «Opransl HBETKOBBIX PaCTEHU», «CXeMa pa3BUTHS JKUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmmey, «Kumeunomnonoctueie», «llnockue
yepBu», «YUneHuctonorue», «PbiOb», «3emMHOBOMHBIEY, «lIpecmbikatommecs,
«IItnuspy, «Mitekonuraromue», «Pa3BuTue KuU3HU B apXEUCKOHU 3pey, «Pa3zButue
)KU3HU B IMPOTEPO3OUCKON 3pey», «Pa3Burve KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU Ipey, «Pa3BUTHE )KU3HU B KaWHO30MCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.

OOopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UyYeJia [ITUIL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTEeH, TOJIE3HbIX MCKOMAEMbIX, MYJSKA OPraHUYECKUX OCTATKOB
OpPraHHU3MOB.

BupryanbHas 1adoparopHasi padora «MoaenupoBanue onsiToB Muiiepa—
FOpu no n3ydennto abMOreHHOr0 CUHTE3a OPraHMYECKUX COEIMHEHUN B IEPBUYHOMN
atMocdepe».

JlaGoparopHasi padora «/3ydyeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «l3yueHue 0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckasi padora «3ydeHre oCOOEHHOCTEM CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3aqa4u aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU YesoBeKa. PemurunosHeie
BO33peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEINIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,



noBesieHueckue. OTanyusl 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBL.

JBukyme cuiibl ((pakTopsl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHHe 4YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTHUIBI — OOIITHE MPEIKH YeI0BEKOOOPA3HBIX 00€3bsH 1
Jo/iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIoAeh. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPY Ui TpyAa. UenoBek NpsAMOXOASIINI U IEPBBIN BBIXO JIFOAEH 32
npenensl AQpuku. YenoBek reienb0eprekuii — o01uii npeiok HeaHAepTaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEPTANbCKUM KaK BHJ JIHOJEU
XOJIOAHOTO KiIuMMara. YeloBEK pa3yMHBbII COBPEMEHHOIO THUIA, JIEHUCOBCKHUUI
YeJIOBeK, OCBOCHHE KOHTHHEHTOB 3a mnpeneinamu Adpuxu. [laneoreneruka u
[1aJICOr€HOMUKA.

OBOJIOIMS COBPEMEHHOTO 4esloBeKa. EcTecTBEHHBI OTOOp B MOMYJISILMSIX
yenoBeka. MyTalMoOHHBIM Tipouiecc W noauMop@usM. [lomynsiiMoHHbIE BOJHBI,
npeid reHoB, murpanusa U «3QdEKT OCHOBATENS» B MOMYJISIHUSIX COBPEMEHHOIO
YeJoBeKa.

UYenoseyeckue pacel. IloHatne o pace. bousbiume pacel: eBporneouaHas
(eBpasmiickasi),  aBCTpajo-HeTpoujHas  (dPKBaTOpUaAlbHAs),  MOHTOJIOMIHAS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IIaHEeTe.
EnuHcTBO  4yenoBedeckux — pac.  HayyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCIOBUSIM OKpYXKalOLEH Cpeabl.
Bnusnue reorpaguyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (GU3MUO0IOTHIO
YeJIoBeKa.

MexaucuuIuinHapHble  MeToAbl B (¢u3nuecko  (OMOJOrMyYecKon)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMyJIAui. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIbI YEIIOBEKA.
HccnenoBanue KO3BOMIOLMH OMOJIOTHYECKOTO U COLIMAIHOTO B YEIOBEKE.

JdeMmoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «['0JOBHOIM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «J|BUXKYIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutTek», «YenoBek  ymensii», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbipny, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl 3BOJIOLMHN YEJIOBEKA», «Packl UemoBeKkay.



O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpEeAMETOB MaTepuaIbHOU
KyJbTYypbl ~TIPEAKOB 4YEJNOBEKa, penponaykiuu (dororpadhum) KapTuH C
MU(DOTOTHIECKUMH W OHMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEJIOBEKa,
dboTorpaduu HaX0IOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yeperna 4yeJoBeKa U Yepera MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIHN TOpCa MPEJKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne oOCOOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «l/3yueHne dKOJIOrMYECKUX aJalTallui YeII0BEKay.

Tema 6. Dxkojorus — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloulei cpeaoi

3apoxaeHne u pa3BuTHe dkojioruu B Tpynax A. 'ymbonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl U 3amauu
sKOoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl sxosoruu. IloneBble HabOMIOEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUpOAHbIE W JIabopaTopHble. MoOJEIMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA YeJIOBEeKa. ODKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€il YENOBEYECTBA C MpUpPoaoi. DopmupoBaHue
HKOJIOTHYECKOHN KYJbTYpPbl U 3KOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsr: A. I'ymb6oasar, K. @. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxemul: «Pa3nensl skomorum», «MeTonpl 3konorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOLIEH CPEIb.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruueckue (PaKkTopbl U 3aKOHOMEPHOCTH Ux nercTsus. Kimaccudukams
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JIEUCTBUS 3Kojorndeckux (axropos. I[IpaBmio munnmyma (K.
[npenrens, 0. JInbOux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuoTtnueckue ¢daktopel. CBeT Kak »Kojorudeckuit (axrtop. JlecTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHMI M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CuUrHajbHas poJib CBETA.
DOTONEPUOIU3M.



Temmneparypa kak skosiorudeckuii ¢daxrtop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuil (axrtop. IlpucmocoOnenus pacteHuid K
nojJiep>kaHuio BojHoro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
0COOCHHOCTH cpesl o0uTanust opranu3moB. [Iprcnoco0nennst opraHu3MOB K KU3HH
B Pa3HBIX cpeax.

buosornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUM KU3HU.

Xuznennsle popMbl oprann3moB. [loHsTHE 0 )KHU3HEHHOH popMme. JKu3HEHHbIE
(GopMbI pacTeHMil: J1epeBbsl, KyCTapHUKH, KYyCTApPHUYKH, MHOTOJIETHHUE TpPAaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue akTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmsl. Ilapasutusm, koomepaiusi, MyTyaausM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HAUYCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYIECTBOBaHMS OPIraHHW3MOB B Cpele
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMmoHCTpauumn

Tabnuipel U cxembl: «OKojoruueckue QakTope», «CBETOBOM CIEKTPY,
«IKOJOTUYECKUE TPYIIbl KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOTMYECKUE aJanTalun
KUBOTHbIX», «Cpeapl o0OWUTaHUS OpPraHU3MOB», «bHOIIOTHYECKUE PUTMBIY,
«Kuznennsie popmbl pacTeHmil», « KuzneHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOro Jieca», «llemn mnuranus»,
«XUIIHUYECTBOY, «ITapazutuzm», «KoHkypeHuus», «CuMOm03»,
«KoMMeHcanuzm.

O6GopynoBanue: repOapud pacTeHUHW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapur CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBHIE U
TEHEBBIHOC/IMBBIE KOMHATHBIEC PAaCTEHUs, repOapuy U KOJUIEKLIUU TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTULl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC



pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMHU KUBOTHBIX, OOUTAIONIMX B PAa3HBIX cpenax,
repObapum M KOJUIEKUMM PpAaCTEHHAd U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSAM YCIOBUM XU3HU, repOapuu M
KOJUICKITUU PACTCHWH W >KUBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (POpPM, KOJJICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3TMYHBIX OMOTUUECKUX B3aUMOCHCTBUSX.

Jlabopatopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIMSIHUIO CBETA.

Jlabopatopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSTHUAIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIM M

OKOJIOTUYECKHE  XApAKTEPUCTUKHU IOITYJISLIVH. [Tomynsiius KaK
ouonoruueckas cuctema. Posib HEOTHOPOIHOCTH cpeibl, PU3NUEeCKUX O0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTeNW MOMYJIALUU: YUCIECHHOCTb, IUIOTHOCTB,
BO3pACTHAsi M TOJIOBAsI CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckass CTpykrypa nomyiasingud. OUeHKa YUCIECHHOCTH TOIMYJISLHH.
JlnHaMuka nomyJssinuu U €€ peryJsinua. buoThdeckui mOTEHIMAal IOIYJISLMH.
MopaenupoBanue TMHAMHUKHA NONYJsIUUKA. KpUBbIe pOCTa YUCIEHHOCTH MOMYJISIUH.
KpuBble BbDKMBaHUS. Perynsdnus 4YuCICHHOCTH TMOMYJISALUNA: POJib (PaKTOpOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-ctparerun).

[TonsiTue 00 sKoNOrMUecKoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormyeckon
Huw. [loreHnmanpHas U peanu3oBaHHAs HULIH.

Bua kak cucrema mnomyisuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJCHUS W MUTpalMil >KUBOTHBIX. buosornueckue
MHBA3UU Yy KEPOJHBIX BUIOB.

JdeMoHcTpanuu

IToprper: k. 1. XaT4ynHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIANY,
«IIpocTpancTBeHHass  CTpykTypa  momyiasuum», «Bo3pacTHble  OUpaMHIbI
nonyysiun», «CKOpPOCTh — 3aceleHusi [OBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndaeckor Huim k. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.



JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCeICHUION.

Tema 9. Jxosorust cood1ecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OpraHu3Mamu B OMOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOIYUEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBbl 1 Wbl B 3KOCUCcTEMaX. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI. brioMacca v mpoayKIus. DKOJIOTHIECKHE
MUpaMHUIBI YUCEN, OMOMACCHl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCHM W WX MPUYUHBIL. AHTPOIOIeHHbIE BO3JEHCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYNBOCTH COOOIIICCTR.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl U
oKeanog. Ixocucmemvl MYHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOreHHBIE HKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpOLEeH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
bnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKON QayHbl. buonorudeckoe wu
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackadnoco 3ghghekma u 6udo8-30ughukamopos (Kirouesvix
81008) 6 (yHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, TIOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmvl 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSI AHMPONOSEHHO20 6030eticmaus. MeTononorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdeMmoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CtpykTypa  OuoleHo3a»,  «ODKocucTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMA XBOWHOTO Jecay, «DyHKIMOHAIbHbBIE
IpyNIbl OpPraHU3MOB B 3KOcHUcTEMEY, « KpyroBoport BeecTs B akocucTeMey, «Llenn
nuTaHus (macTOMINHAs, JOETPUTHAsA)», «OKOJOTHYECKas MHpaMUAAa YHCEI»,



«JKkonoruyeckas nupamuyia OMOMaCChl), «IKOJIOTHYECKass MUpaMuia SHEPTUn»,
«O06pazoBanue 6omo0tay, «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca TOCTe
noxkapa», «KocucrteMa 03epa», «ArpoueHos», «KpyroBopor BemecTB W MOTOK
SHEpPruH B arporeHose», «[Ipumepsl ypboskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTHIL U
3Bepeit, repOdapuu KyJIbTYpPHBIX U TMKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnas paGora «l3ydeHue pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).

IKCKYpcHs «DKCKypCcHUsl B TUIIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
CJIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

JKCKypceHust «IKCKYpCHsl B arpo’KOocHCTeMY (Ha MOJ€ WM B TEIJIMYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — oOmennanerapHas o000J0ouka 3€MJIM, TJI€ CYIIECTBYET WIH
CyILlECTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onocdepe B Tpygax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu ouocdepst u e€ coctan. JKupoe
BEIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHusA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100abHOM dKOCcHCTeMBbI. J(nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEII[ECTB ¥ OMOT€OXUMHYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsaTre 0 Gnome. OCHOBHBIE OMOMBI CYIIN: TYH/IPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIUPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHbI,
MyCTHIHY, TPOTIMUECKUE JIeCa, BEICOKOTOPhs. Kiumar, pacTUTENbHBIN U AKUBOTHBIHI
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITMAa 1
onochepHbIX QPYHKITHI.

JdeMmoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabnuiel u cxembl: «['eocdhepsl 3emim», «KpyroBopoT a3ora B MpUPOIELY,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B mpupoje»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmy, «KinMarnueckue
nosica 3emun», «TyHnpay, «Taitray, «Cmemanunsiii aecy, «lLIupokoancTBeHHBIM
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii gecy.

OO6GopynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OIIafA cpeaa



DKOJIOTMUECKUE KPU3UChI M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ounocdepy. 3arps3HeHne BO3MyIHON cpeapl. OxpaHa BO3yXa. 3arpss3HEeHNE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mouBbl. OxpaHa TOYBEHHBIX
pecypcoB. I3meHenue kimmara.

AHTpONIOreHHOE BO3JICHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NPUHLHUIBI OXPaHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIMIBI YCTOMYMBOTO PA3BUTHUS UYEIOBEYESCTBA W IMPUPOIHI.
PanmonaneHOo€  MPUPONOMONIB30BAHUE U COXpaHEHHE  OHMOJIOTMYECKOTO
pazHooOpasust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00AJBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE MOCIECTBHUS.

Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoiieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowjue O00Cmyn K
ungopmayuu no  cocmoaHulo OmMOeNbHuIX U008 u dkocucmem. (OcHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvbOLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemHwix SKOCUCTEM.

JleMmoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue TuaApochepb,
«3arps3Henue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHsemMbie IPUPOTHBIC
TEppUTOPUN», «MOAENH yIpaBIsIeMOro MUPAY.

O6GopynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Momusayuu K OOy4YEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUs, HaIUUUe NPABOCO3HAHUSL YKOTOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCIUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MMATPUOTU3MA U
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJCHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Npupoae u
OKPY KaroIIEn Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3alliid OCHOBHBIX HaIpPaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB M 00513aHHOCTEH, YBOKCHHE 3aKOHA
Y MIPABONOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIIO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3anuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIHOYAsl ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILICHUI;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JICHCTBUSA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIIATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBHOTO 0JIAT OOy UM

NOHMMAaHUE U peanu3aliysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoe
NUTaHKUE, COOJIIO/IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEkKHOro,
OTBETCTBEHHOT'O M KOMIETEHTHOIO OTHOIIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHHE I€HHOCTU TPaBUJ HMHIMBUIAYAJIBHOTO U  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTHBHOH JI€ATEIBHOCTU TEXHOJOTMYECKOW U COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CaMOCTOSITEIIBHO
BBITNIOJIHATH TaKylO JESTEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPY’KArOIIEN CPEbI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peLIeHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHHS TIpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,



HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCS MMH B ITO3HABATEJIBHOM, KOMMYHMKAaTUBHOM M COLMATIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIbHOCTH SKOJIOTHUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA JAMAJIOre
KyJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM M YUTATENbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
o0miecTBa, B IMO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOIMYECKUX 3HAaHUHM B LEJIX
MOBBIIEHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiau3a |
OOBSICHEHHSI SIBICHUIM OKPYXArOIIero MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HAay4HbIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIy4YE€HHUSI IOCTOBEPHBIX BBIBOJIOB;



CITOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OWMOJIOTUUECKHE 3HAHUS JJIA
peLICHUA npo6neM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUAX,

OCO3HaHUC I CHHOCTH HaquOfI ACATCIIbBHOCTHU, TOTOBHOCTL OCYHICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,

I'OTOBHOCTD n CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p8,30BaHHIO 151
caM006pa3013aHm0, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYArOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SBJICHHE, IPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHne, HAOII0ICHNEe, M3MEPEHHUE, IKCIIEPUMEHT | APYTHE); YHUBEPCATbHBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecnieunBaronye GopMupoBaHrue PyHKIUMOHAIBHOW TPAMOTHOCTH U COIMAILHOM
KOMIIETCHIIUM ~ OOYyYaloIIMXCA; CHOCOOHOCTh OOYYarolIuXcsi  HUCIOJIb30BaTh
OCBOCHHBIEC MEXKTUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON U COLUANIbHOM MPaKTHKE.

B pesynbrate uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocss OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JeHCTBHUS, KOMMYHHKAaTHBHBIC YHHUBEpPCAJIbHBIC YydUeOHBIC ICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIbHBIE YUeOHBIC NEHCTBUS, COBMECTHAS JIEATCIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHETO OOIIero
o0pa30BaHus JOJDKHBI OTPAXKATh:

OBaaneHue YHHBEpPCAJIbLHbBIMH yueOHBIMU NM03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENLHO  (opMyJNIHpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBITUICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHSATHUSIMH );



ONpENENATh LEeTu JeATEeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
TOCTIKCHHSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMHA IICIISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS TSI OOBSICHEHUS (DaKTOB W SBJICHHIMA
YKABOW MPUPOJIBI;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYyKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA JUIsI TPEICTABICHUS CYIIECTBEHHBIX
CBS3€Hi W OTHONIEHWH B M3y4aeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX
WCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPoOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepHaIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLIEHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHHUPOBATH M BBHITIOHITE padOTy B YCIOBHUSAX PEaJbHOTO, BUPTYaTIBHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEIOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JCATEIHHOCTH TO TMOJYYSHHIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETAlHH, NPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOU
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAaXOAUTh apTYMEHTHI JJIS J0Ka3aTeICTBA CBOMX
YTBEPKJICHHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;



OCYUIECTBJIATh LI€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEIEATEIIbHOCTH;

yMETbh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJEH, MpeJjlaratb OpUTrMHAIbHBIE MOJIXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOW  JUTeparype, OHOJOTMYECKUX CIOBapAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3axX daHHBIX, B VIHTEepHETE), aHAIM3UPOBATH
MHGOPMAILMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOJIHEHUS yUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTYPy aKTUBHOTO MCIOJIB30BaHUS PA3IHMUHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
Ounonornyeckon nHpopManuu (CXeMbl, rpaQuKu, TMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Ipyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
OvoJornyeckod HMHPOpMaLMEH: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

1) o6menmue:

OCYIIECTBISITh KOMMYHHKAIIMK BO BCeX chepax KU3HU, aAKTUBHO YIaCTBOBAThH
B JMAJIOTe WM JUCKYCCUU MO CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/J1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCHUTEIBHO BBIMOJHEHMS MpeisiaraeMoin
3aJja4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULIUN JAPYTUX YYaCTHHUKOB
JIMajora Wik JUCKYCCUN);



pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOJCHCTBUS, TOHUMATH
HaMEpEHUsl IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C Y4€TOM OOIIuX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXIOT0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUAEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHHBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYAITUsX;

BBHIOMpATh HAa OCHOBE OHWOJIOTMUECKMX 3HAHWUU IICJIEBHIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W MOCTYIKaxX IO OTHOIIEHUIO K YKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO NESITEIbHOCTh, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHSI TPOOJIEMBI C YIETOM UMEIOIITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;



JeNaTh OCO3HAHHBIH BEIOOP, apTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKON JpyAMIINU B
pa3HBIX 00JacTsAX 3HAHWH, TOCTOSHHO TNOBBINIATH CBOM 00pa30BATENBHBIA U
KyJIbTYPHBIA YPOBECHb.

2) CAaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BIAJIETh ~HaBBIKAMH  [IO3HABATEIHHOH  pedieKCMH KaK  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUH M MBICIHTENBHBIX TIPOIECCOB, WX PE3YJIbTaTOB U
OCHOBAHHUH, UCIIONB30BaTh MPUEMBI pedieKCUU IS OIEHKH CHTYyallud, BbIOOpa
BEPHOTO pEIlIeHHUS;

yMEThb OIICHWBAaTh PUCKA U CBOEBPEMEHHO NPUHHUMATH DPELICHHUS [0 HX
CHIDKEHHIO;

NPUHUMATh MOTHBBI M apTYMEHTBl JPYTHX [PH aHadu3e pe3yJbTaToB
TeSITETbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

NPUHUMATh MOTHBBI W apryMEHThI JPYTHX TIpU aHadh3e pPe3yJbTaToB
NeSITeTTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKA.
NPEIAMETHBIE PE3YJIBTATHI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOOecleUYeHUE
npopuapHOro  oOyueHust  oOydaronuxcss — Ouojormu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JIEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU M MX NMPUMEHEHHUIO B PA3JIMYHBIX yU4€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 110
rojiaM U3y4eHusl.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI ydueOHoro mpeamera «buonorus» B 10
K1acce NOJIKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI M  PEHICHUU TPOoOJIeM  PaIHOHAIBLHOTO



PUPOAOTIOIL30BaHUS, O BKJIA/IE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAralIIe OHOJIOTHYECKUE TEPMHUHBI W TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOpPUHU
(xknerounas Teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o menTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€IMHOOOpa3us
NOTOMKOB IE€PBOT0 IOKOJEHUS, PACUICIUIEHHs, YUCTOTHl raMeT, HE3aBUCHUMOIO
HacienoBanuss [. MeHaensa, TOMOJOrMYECKUX PSJOB B HACIEICTBEHHOMU
n3meHunBoctu H. Y. BaBuiiosa), npuHIMMIBI (KOMILTIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOJII0/IEHUE, SKCIIEPUMEHT);

YMEHUE BbIICIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHHI, JXUBOTHBIX, 4YEJIOBEKAa, IPOLIECCOB KU3HEAECATEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BemIecTB (MeTaboIn3M), MPEeBpAIEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, TOCTAIMOPUOHAIIBHOTO Pa3BUTHA,
pa3MHOXEHUS,  MHAUBUAYAIBHOTO  pa3BUTHUA  oOpraHu3ma  (OHTOreHesa),
B3aMMOJIEUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHaBJIMBATh B3aMMOCBS3M MEXKIy OpPraHOMJAaMH KIETKH U HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEM M UX (YHKIUSIMH, MEXIY
OpraHamMM M CHUCTEMAaMHU OpPraHOB Yy PACTEHHU, JKMBOTHBIX WU YEJIOBEKA U UX
GyHKIHUSIMHE, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSMHU, MEXKIY JTalmamu
oOMEHa BEIIEeCTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX LIUKIIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dhaxkTopamMu cpebl OOUTaHUS;

YMEHHE BBISIBJISTH OTJIMUUTEIIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UYHCIIE
pPacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;



yMEHHUE pelaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIE
CBSI3M MKy HUCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIMIOATH
IIpaBuJIa MpU padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPITh HX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs 1ellb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pe3ybTaThl U J€aTh BHIBOIbI,

yMEHHE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHIusX;

yMEHHUE OLICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
00J1acTH OMOJIOTUU U MEAUITMHBI (KIIOHUPOBaHUE, UICKYCCTBEHHOE OTUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymied MmpodeccuoHaTbHON
JEATEIIbBHOCTH B 00JIacTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, yTIyOJsaTh MO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpPraHU3AIMSAX  CPEIHETO
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUsS ydueOHOro mpeamera «buonorus» B 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
CCTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMCHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHUYCCKUX
mpoOjeM 4YeloBeuecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATBLHOTO
MPUPOOTIOIH30BaHUs, U B (HOPMUPOBAHUM IIECHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIIAJICTh CHUCTEMOW OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKIIOYACT
OTpEICICHUSI W TIOHUMaHWE CYIIHOCTH OCHOBOIIOJIATAIONMINX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomoniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIUN), YUCHUS
(A. H. CeBepuioBa — 0 myTsX U HanpasieHusx 3Bontouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bopa), npaBuna (munumyma HO. JlubOuxa,



AKOJIOTMYECKON THpaMUbl JHEPTUM), Tumnotre3bl (rumotreza «vupa PHK» V.
['unGepra);

YMEHHE  BJQJAETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWS,
WCITOJIb3yEMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOIIOJeHHE, JKCIIEPUMEHT), CIOCOO0AMH BBISIBJICHUS U
OILICHKU aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJTIOMATPUIECKOTO ¥ CHMITATPUIECKOTO BUA000pa30BaHUS,
BIUSHUS  JBWKYIIUX  CHJ  DBOJIOIMM  Ha  TeHOGOHA  TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHUs, YepeIOBaHuUsl HANpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIIMBaTh B3aWMMOCBS3M MEXIY MPOLECCAMU HBOJIOLNH,
JBIOKYIIMMHA CUJIAMH aHTPOIOr€He3a, KOMIIOHEHTAMHU Pa3JIMYHBbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOUOTUYECKUX M OUMOTHUYECKUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBAX,
AHTPONOTECHHBIX U3BMEHEHU B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3AUMOCBS3U OPTaHU3MOB U Cpe/lbl OOUTAHUS, €AMHCTBA
YEeJOBEYECKUX pac, HEOOXOJAUMOCTH COXPAaHEHUsSI MHOrooOpasusi BHUIOB W
HKOCHUCTEM KaK yCJIOBHS COCYIIIECTBOBAHUS IPUPOILI U UEJIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4d, BBISBIATh IPUUMHHO-CJICICTBEHHbIC
CBSI3U MEXK]Iy UCCIIETyEMbIMU OMOJIOTHYECKUMU MPOIECCaMU U SIBIICHUSIMU, JelaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHHH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH UX OAKCIHEPUMEHTAIbHBIMU
cpeacTBamu, GOpMYyJIHMpYs Iedb HCCICIOBAHUS, AHAIM3UPOBATH TMOJyYEHHBIE
pe3yJIbTaThl U JIeJaTh BHIBO/IBI;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  PE3yJbTaThl HAa  YUYCHUYECKHX
KOH(DepeHIusX;



YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUM O MPOUCXOKICHUU KU3HU, YEJIOBEKA
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeaoTBpAICHUS
I00ANBHBIX M3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiieill mpodeccuoHambHON
JESATENIBHOCTH B 001aCT OMOJIOTUH, KOJIOTUH, IPUPOJOTIONb30BAHMS, MEIULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJIBCKOIO XO35AHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIJIyOJIATh I103HABATEIbHBIM MHTEPEC, HANPABICHHBIH Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccun U MPOJOJIKEHHUE
OMOJIOrHMUECKOT0 00pa30BaHusl B OPraHMU3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BEICIIIETO 00Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosnvecTBO 4acoB DJIeKTPOHHbIE
n | HaumeHoBaHue pa3aeioB (undgposbie)
KoHnTpoubH IIpakTH4yeck
/ | w Tem mporpamMmblI Bcero o0pa3oBaTejibHbIE
ble paboThI He padoTsbl
n pecypcsl
1 buoiiorus kak Hayka 1
5 JKuBble cUCTEMBI U HX 9
U3y4eHUe
3 buosnorust kietku 2 0.5
XuMHYecKasi Opranu3arus
4 P 10 1
KIIETKU
CtpoeHue u pyHKIMH
5 8 2
KIICTKH
OOMeH BelecTB U
6 MIPEBPAITICHUE YHEPTUU B 9 1
KJIETKE
Hacnencreennas
7 uHpopManusa u 9 0.5
peanu3zanus e€ B KIeTKe
8 JKU3HEHHBIN UK KIETKA 6 1
Crpoenue u GyHKIHA
9 P by 17 15
OpraHU3MOB




10 PasMHOXkeHUE U pa3BuTHE 8 15
OpPTraHu3MOB
I'enetuka — Hayka o
11 | HAcEACTBEHHOCTH K 5 05
U3MEHYHUBOCTHU
OpPTraHu3MOB
12 3aKOHOMEPHOCTHU 10 1
HACJIE/ICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 1
U3MEHYHUBOCTHU
14 | T'eneruka yemoBeka 3 0.5
15 | Cenekuus opraHu3MoB 4 1
16 buorexnonorus u 4
CHHTETHYECKasi OMOIIOTUs
17 | PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO
- 102 13
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11 KJIACC

No
1|

/

I

HaumenoBanue pa3jiesioB
H TeM MPOrpaMMbl

KoaunuyecTBO 4acoB

Bcero

KonTpoabu
ble paboThI

IIpakTHyeck
ue padoTsl

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeJibHbIE

pecypchI

3apokJeHUE U pa3BUTHE
HBOJFOIIMOHHBIX
MPEJCTaBICHUH B
Ounonorun

MuxkposBoitonus u eé
pe3ynbTaThl

14

MaxkposBostonus u eé
pe3yJIbTaThI

IIpoucxoxneHue u
pa3BUTHE )KU3HU HA 3emiIe

15

1.5

HpOI/ICXO)KI[eHI/Ie YCJIOBCKa
— aAHTPOIIOI'CHE3

10

DKOJIOTHSI — HayKa O
B3aMMOOTHOLIEHUSX
OpPraHU3MOB U
HaJOpraHU3MEHHBIX
CUCTEM C OKPYIKarOLLEH
cpenoi

0.5

OpraHu3mel 1 cpena
oburanusg

1.5




3 DKO0JIOTUS 1314;[0]3 u 9 05
TOITY JISIIHA

9 DKOJIOTHUsI COOOIIECTB. 12 05
DKOJIOTHYECKUE CUCTEMBI

10 buocdepa — rmobanpHas 5
JKOCHCTEMA

11 YenoBek U OKpy Karomast 6
cpena

12 | PesepBHOE BpeMms 8

BIIEE KOJIMYECTB
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