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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOGHOMY mpeameTy "buomnorus" (mamee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHHM (eiepaabHoil paboueil mporpaMmbl BOCITUTAHUS.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeameTsl». Cornacuo nonoxeHusMm @I'OC COO npoduinbHbie yueOHbIE
IpeiMeThl, HW3y4yaeMble Ha YIUIYOJIEHHOM YpOBHE, SBISIIOTCS CIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
MpPU3BaHbl OOECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOoeCCUOHATIBHBIM U BBICIITUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHHE O0pa30BaTE/IbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O0 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTHUEN, TICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buoniorusa" ga€t npencrapieHue o nenu
U 33/7]a4ax MU3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiyOlnEHHOM ypOBHE,
omnpenensieT o0s3areNbHOe (MHBApUAHTHOE) MPEAMETHOE COJEpKAHUE, €ro
CTPYKTYPUpOBaHHE MO pas3fejiaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXIPEMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKHA YYEOHOTO Mpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aronuxcs. B mporpamme no 6uoaoruu peaan3oBaH
MPUHIIUI TPEEMCTBEHHOCTH C U3y4YEHHEM OHMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYeMmMy MPOCMATPUBACTCS  HAMPABIEHHOCTh  HA
NOCJEAYIONIee pa3BUTUE OWUOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IKOJIOTHYECKOTO
MBIIIJIEHUS, TIPEJICTABICHUH O 3J0pPOBOM 00pa3e JKU3HHU, HA BOCIIUTAHUE OEPEIKHOTO
OTHOILICHHS K OKpY>Karollel IpupoHOi cpene. B mporpamMme o OMOJIOTUU Takxke
MOKa3aHbl BO3MOXKHOCTH YydeOHoro nmnpenmera «buomorus» B peanuzanuu
tpeboBannii ®I'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM pe3ybTaTaM 00y4eHus U B QOPMUPOBAHUH OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATEILHON JIESITEIbHOCTH OOydYaloIIMXCsl 1O OCBOCHHUIO COJACpKAHUS
OMOJOTHYECKOT0o 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHusl.

VYuebnniii npenmer «buonorus» Ha ypoBHE CpeaHEro o0Imero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa3oBaHKE B IIIKOJIE M OPUEHTHUPOBAH Ha PACIINPECHUE
U YTIIyOJIeHUE 3HAHHUM 00y4arouXxcs 0 )KUBOM MPUPOJIe, OCHOBAX MOJICKYJISIPHOU U



KJICTOYHOW OMOJIOTHH, SMOPHOJIOTHH M OMOJIOTHN PA3BUTHS, TCHETUKH, CEJICKITUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buomorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYaIOLIUXCS K MOCIEAYIOMIEMY MOJIYYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx W OpraHU3alMsIX  CPEIHETO
npodeccronanbHoro odpazoBanus. OCHOBY €ro COAEpkKaHUsI COCTABIIAECT CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX TP  HU3YYEHUU  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJIOB OMOJOTMU Ha YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUS TOMYy4aroT pa3BuThe. Tak,
pacHIMpeHbl W YriIyOJieHbl OWOJOTMYEeCKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHE CBEACHUS MTPUKIAIHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JUIS TOCIETYIOIIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpamus OMOJIOIrMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, IMOJYUYCHHBIMU OOYYAIOIIUMHUCS TPU H3YYCHUHU
bu3nKu, XUMHUH, reorpaduu U MaTEMATUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA TOAXOJbl K HW3YyYEHHUIO OWOJIOrHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3AILMH, SBOJIOLMN OPraHUYECKOro MHpa Ha 3emile,
COXpaHEeHUs1 OMOJIOTMYECKOT0 pa3HO0Opa3us mianeTsl. Tak, B 10 kiacce n3ydaroTcs
OCHOBBI MOJICKYJIIPHOW W KIETOYHOM OHOJIOTUU, AMOPHOJOTHUU U OHOJOTHH
pPa3BUTHS, TEHETUKU M CEJEKLIHMH, OMOTEXHOJOTMH M CUHTETUYECKON OMOJIOrHH,
AKTyaJIM3UPYIOTCS 3HAaHUS OOyYarolmuxcsi 1no OOTaHUKE, 300JI0TMH, aHATOMUH,
dbusmnonorun yenoseka. B 11 knacce u3ydarorcs 3BOJIIOIMOHHOE YYEHUE, OCHOBBI
AKOJIOTHH U YYeHue 0 orocdepe.

VYueOupiii mnpeamer  «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00y4aroIMMHCs OMOJIOTUYECKUX TCOPUI U 3aKOHOB, MJICH, MPUHIUIIOB U TIPABHII,
JIEXKAIIKNX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO000pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, IOMYIISIINH,
OHMOIIEH03a, YKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAIHBIX aCTICKTaX OMOJOTUYECKHUX 3HAHUU. J[7s
pasBUTHS U TONJCPKAHHS HHTEpPeca OOydalommxcs K OWOJOTHH HapsAIy CO
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COACPKaHUU MPOTPAMMBI
o OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHUS M PA3BUTHSI
TOW WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3aPYOEKHBIX YIEHBIX
B PEIICHUE BAXKHEUIIINX OMOTOTHYECKUX M IKOJIOTHUYECKUX MPOOIeM.

[ens uzyuenus: yuebnoro npenmera «buonorus» Ha yriyoa€HHOM ypOBHE —
OBJIaJIcHHE  OOyYalOUIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra ¢ MNPUOOPETCHHE YMEHHM
UCIOJIb30BaTh 3TU 3HAHUS B (OPMUPOBAHWU MHTEpECa K OMpeneaEHHON 00iIacTH
npodeccoHanbHON NIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBeICHUS JIJISl TIPOJIOJIKEHUST OMOJIOrMYEeCKOTr0 00pa3oBaHUsI.

Joctwkenue 1enum wu3ydeHus ydeOHoro mipeamera «buornorus» Ha
yrayOiaEéHHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE O0YYArOIIUMUCS CHUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTMYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMyJIslus, BUA, OMOTeoLeHo3, Ouocdepa); 0 BbIIAIOIMIUXCS OTKPHITUIX
Y COBPEMEHHBIX UCCJIEOBAHUAX B OMOJIOTHH;

O03HAKOMJICHUE OOYyYalolmMXcsi C METOJaMHU TIO3HAHUS KWBOW TMPUPOJIBI:
UCCJIEIOBATEeIbCKUMH ~ METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJSIpHOM W
KJIETOYHOM OMOJIOTUM, SMOPUOIOTUH U OUOJIOTUM PAa3BUTHSI, TCHETUKU U CEJICKIUH,
OMOTEXHOJOTUM M CHUHTETUYECKOW OWOJIOTHM, MaJCOHTOJOTUM, HSKOJIOTHH);
METOJaMH CaMOCTOSATENILHOTO TIPOBEACHUS OUOJOTUYECKUX UCCIEIOBAaHUNA B
naboparopud W B npupoae (HaAOMIOJEHWE, HU3MEPEHHEe, HOKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaZicHUE OOYYaIOIIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M MCIOJIb30BAaTh OWOJOTHYECKYI0 HH(OpPMAIIUIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEN W CUMBOJIMKOM; YCTAaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLUUAIBHO-DKOHOMHUYECKMMH U  HKOJOTHUUYECKUMHU
npoOjeMaMH 4YeIOBEYECTBA; OILICHUBATH IOCIEJICTBUS CBOECH JAESITEIBLHOCTH IO
OTHOILICHUIO K OKpY’Karolled NpUpogHON cpese, COOCTBEHHOMY 3/I0pPOBBIO U
3[I0POBBIO  OKPYXKAIOLIUX  JIOJIed; OOOCHOBBIBaTH W COOMIOJIATh  MEPBI
npodunakTHku WHGEKIMOHHBIX 3a00JI€BaHUN, TIPaBIIa TTOBEACHUS B MPUPOJE U
oOecrieueHus: 0€30IaCHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallusiX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepHu3oBaTh
COBPEMEHHbIEC HAYYHBIE OTKPBITUS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUAIOMNXCS HHTEIUICKTYIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
IpollecCe 3HAKOMCTBA C BBIJIAIOUIMMUCS OTKPBITUSAMHU U  COBPEMEHHBIMHU
UCCJICIOBAHUSMH B OHOJIOTUH, PEIMIAeMbIMU €10 TMPOoOJieMaMH, METOH0JIOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHUS, TPOBEACHUSI SKCTICPUMEHTAIILHBIX UCCIIEOBAHUM,
perieHus: OMOJIOTMYECKUX 3a/lad, MOJEITUPOBAHUS OUOJIOTHYECKUX OOBEKTOB W
IIPOLIECCOB;

BOCIIUTaHUE Y OOYYArONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPHUPOJIE B
IIEJIOM H K OTJCNbHBIM €€ 00beKTaM U sIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUUYECKOH,



TeHETUYECKOW IPaMOTHOCTH, 00IIIEH KyIbTYphI MIOBEICHUS B IPUPOJIC; HHTETPAITUU
€CTECTBCHHO-HAYYHbIX 3HAHU;

npuoOpeTeHre  OO0y4yalomMMUCS ~ KOMIETEHTHOCTM B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUH (COOIIOICHHE TIPABUII IOBEICHUS B IPUPOJIE, OXPAHbI BUJIOB,
9KOCUCTEM, Ouocdepsl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI U  3JI0POBbBS
OKpyXaromux JoAe (coOmogeHuss wMep NpodUIaKTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH KU3HEAEATENbHOCTH B UYPE3BBIYAWHBIX CUTYyAIHSIX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO37aHME  YyCIOBUM  JUIsi  OCO3HAaHHOTO  BbIOOpa  0OyHaromMMuUcA
UHIUBUIYaTbHON oOpa3oBaTenbHON TPaeKTOPHUH, CIOCOOCTBYIOLIEH
nocleayroneMy MnpoecCHOHATBPHOMY CaMOOMPEICICHUI0, B COOTBETCTBHH C
WHIVMBUAYaTbHBIMUA HHTEPECAMH M ITIOTPEOHOCTSIMH PETHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OMOJIOTHUU Ha YTiyOJIeHHOM
YpOBHE cpeliHero oO1iero oopa3zoBanus, coctaiser 204 gaca: B 10 kiacce — 102
yaca (3 gaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleqo).

OT16op opraHu3alMoOHHBIX (OPM, METOJIOB U CPEJCTB OOy4YEeHUS OUOJIOTUU
OCYIICCTBIISACTCS ¢ YYETOM CHEIUPUKH €r0 COJCPKaHHS W HAMpaBJICHHOCTH Ha
NpOAODKEHNE OWOIOTUYECKOTO 00pa3oBaHUS B OpPraHHM3AIUSAX CpPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM yCIOBUEM MTPU 00YyYEHUU OMOJIOTHH Ha YIIIYOJIEHHOM YPOBHE
SBJISICTCSI TIPOBENICHNE JTA0OPATOPHBIX M TMPAKTHYECKUX paboT. Takxke ydactue
00y4JaroIuXcsl B BBIMTOJTHEHUU TPOSKTHBIX M YYEOHO-MCCIEA0BATEIbCKUX PadoT,
TEMaTUKa KOTOPBIX ONPENCACTCS yUUTEIEM Ha OCHOBE UMEIOIIIUXCS MaTepHUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIIOBUH.



COJEPKAHUE OBYUYEHUA
10 KUIACC

CopnepxaHue TmporpaMMbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6uoyiorusi — KOMIUIEKCHasi Hayka. KpaTkast uctopust pa3BuTHs
Ouonornu.  buonormdueckue HAyKM M HM3y4yaeMble UMM MPOOJIEMBI.
OyHAaMEHTaIbHbIE, NPUKIAJHbIE K IOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUS B
OuoJIoruu.

3HaueHue OMOJOruU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kapTuHbl mupa. Ilpodeccun, cBsizanHbie ¢ Ouosjorueil. 3HaueHue OUOJOTUH B
NPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAUIMHE, CEINbCKOM XO35HCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE PUPOIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apgeit, I'. Mennens, B. U. Bepuaackuii, W. I1. [TaBnos, . 1. Meunuxkos, H. 1.
Bagunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTUMH HaykaMuy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

KuBpie cuCTEeMBbl Kak mOpeaMeT u3ydeHusi Ouosioruu. CBOMCTBA KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKAHEBbIH, OpraHU3MEHHBIN, MOMYISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opMa cCylniecTBOBaHUS
Marepuu. Hayku, nzydaromue >KuBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OPraHU3AIUU.

N3yuenue xuBbIX cucteM. MeToasl Omonornueckor Hayku. HaGmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIMsA, MeTaaHanu3. llonsaTre 0 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas rumote3a. [loHstue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKA JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXeHUsT pe3yJbTaTOB »JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonorndeckue
cuctembl», «CBOHCTBAa >KMBOM Marepum», «YPOBHU OpPraHU3alHUH KHUBOM
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE I IPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTkpbITUs KiIeTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 3eKTpodope3, METOJ MEUEHbIX aTOMOB, IuddepeHIanibHOoe
HEHTPU(PYTUpPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

IToptpersr: P. I'yk, A. Jleenryk, T. [1IBann, M. Illnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOT,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOU OMOJIOrHH
(xpomarorpadus, snexrpodopes, muddepeHmaTbHOE IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ ponb Kak pacTBOpHUTEIS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUY KIIETKH,
TEIUIOPErysaIuu. MuHEpallbHbIC BEIECTBA KJIETKH, UX OMOJIoTHYecKast posib. Poib
KaTUOHOB U AaHUOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, TMeNnTUAHas CBS3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kriaccudukamms — Oenkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.



VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OO0IIe CBOMCTBAa OMOJOTHYECKUX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneorunel. Ilpunuun kommiementapHoct. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buael PHK. ®yukuun PHK B kiieTke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. [pyeue nyxneozuompugocgamor (HT®). CexenupoBanue JJHK. Memoowv
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Hoptpertst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnus, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pactipenenenne XUMHUUECKUX 2JIEMEHTOB B HEXKUBOW IIPUPO/IEN,
«PacnipenieneHue XUMHUUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuel u cxemsl: «llepuonuueckass Tabiuila XUMUYECKUX AJIEMEHTOBY,
«CtpoeHune MoJleKynbsl BOIb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHYECKas MOCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTopHasi pabdora «VccienoBaHue HyKJIEMHOBBIX KUCTIOT, BbIJIEJIEHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.



CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJIb TPOKApUOT B OMOIIEHO3aX.

Crpoenne u HyHKIIMOHUPOBAHKUE dyKapuoTHUUeCcKoi kieTku. [1ma3zmMarnyeckas
MeMOpana (masmanemma). CTpyKTypa Ijia3MaTudeckoi MemOpaHbl. TpaHcHopT
BEIIECTB Uepe3 MIa3MaTuiecKyto MeMOpany: naccuBHbIN (nuddysus, obnerayéunas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPHUYHBIM aKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
NUHOIMTO3, (Paroruro3. Jk3omuTo3. Kierounas crenka. Ctpykrypa U QyHKIHUH
KJIETOYHOUM CTEHKH PACTEHU, rprOOB.

Hurornnasma. [{uto3onb. Lurockener. [IBuxkenue nuroniga3Mmbl. OpraHoubl
kieTkd. OqHOMEeMOpaHHBIC OPTaHOUIBI KIIETKH: dHAoIIa3MaTnyeckas cetb (DI1C),
anmapar [ oJbJKW, JIM30COMBI, HMX CTPOCHME | (QYHKIMU. B3anmMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['akuit (arpanyIsspHbIN ) SHAO0IIIA3MAaTUYECKUI PETUKYITYM.
Cekperopnas ¢ynkuust annapara [onbxu. Moougukayus benkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame Ionvoxcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbixX kieTok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIC U CIIOYKHBIE TUIACTUBI (HOTOCHHTE3UPYIOIINX 3YKAPHUOT. XJIOPOTLIACTHI,
XPOMOIIIACTHI, JEUKOIIIACTHI BHICIIMX PACTEHUM.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KJICTKH. PuGocompr. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl. AxkmuHosvie Mukpoguiamenmol. MpIlIeYHbIE  KIETKH.
AxmuHosbie KoMnoneHmuvl HemvlueyHvlx Kiemox. MukporpyOouku. Kiertounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMATUH, KapHOILJIa3Ma, SAPBIILIKH, UX CTPOEHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
Mpaucnopm.

Knerounsie BrimroueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK dYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHON  KieTkn», «CtpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpOKApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckas padora «/3yueHue IBHKEHUS IIUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelleCTB M NPpeBpallleHUE IHEPTUHU B KJIEeTKe

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapakTep peakiuid KIETOYHOTO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas pa3pl. Pomoodvixanue, Cz., Cs- u CAM-munuvl
gomocunmesa. [IpogykTHBHOCT (poTOCHHTE3a. BrinsiHue pa3nuyHbIx (pakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUECHHE (POTOCHHTESA.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaMn. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax onosorndeckoro okucieHus. [{uknuyeckue peakuuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Iuepaus memopanHo2o epaduernma npomonos. Cunmes ATD:



paboma npomouuou ATD-cunma3zvl. IlpenmyniecTBa a’poOHOro myTu oOMeHa
BEIIECTB Tepel aHadPOOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3), «IHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnas padora «/3ydyeHne kKaTaTuTHYECKON aKTUBHOCTH (DepPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
NEPOKCHIA BOJOPOJA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUSI.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoMcrBa. TpaHckpunuus — maTtpuunbii cuHTe3 PHK. IlpuHnmms
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancsauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoaroB. /KusHennviil Yyuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsbie 3a0oneBanus yenoBeka, >kuBoTHbIX, pacteruii. CITN/, COVID-19,
COIMAJIbHBIC U MEUITUHCKHUE MPOOIEMBI.

Buoungpopmamuxa: unmeepayus u aunaius oonvuux maccueos («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.



JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «buocunTes Oenkay», «I'eHeTHUYeCKU Kom», «Bupych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpolleccCoB, MpoTeKammux B uHTepdaze. IloaroroBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAapPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIIAPAIIIEIbHOCTD.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kieTku — MATO3. CTaIuy MUTO3a U MIPOUCXOISIINE B HUX IPOLECCHI.
Tunbl Muto3a. KapnoknHes u IUTOKMHE3. buonornyeckoe 3HayeHne MUTO3A.

Perynamusa mutothueckoro nukiaa kietku. [Iporpammupyemas kiaeTtodyHas
rudenp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIHMOHAJIbHAsI T€HOMUKA. Mexanuzmbi
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMbl: «Ku3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkarusa JJTHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOMpenaparsl: «MHUTO3 B KIeTKax
KOPEUIKa JIyKay.

JlaGoparopHas padora «3yuenne = XpOMOCOM  Ha  TOTOBBIX
MHUKPOIPENapaTaxj».

JlabopaTopHasi pa6ora «HaOmoneHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JdyKa (Ha TOTOBBIX MHUKpPOIIpEnaparax).

Tema 9. CTpoeHue n GpyHKIUM OPTaHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACSITEIbHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCTH, IPYTHE
npoTucThl. KoJIOHHanbHbIE OPraHU3MBl.



B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txanu pactenuii. TUIIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHAas, TOKPOBHAS,
IPOBOJIAIIAs, OCHOBHAsl, MexaHuueckas. OCOOCHHOCTH CTPOCHHUs, (PYHKIUH U
pPAacHoJIOKEHUS TKAHEN B OpraHax PacCTCHUMU.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opransl H
CHCTEMBI OPI'aHOB XUBOTHBIX U 4esioBeKa. D yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KUBOTHBIX. HapyHbIi 1 BHYTpEHHUH CKeyeT. CTPOECHUE U TUITBI
COE€JIMHEHUS KOCTEH.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Tutanue opranu3moB. llornomenne Boapl, YIIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BEIIECTB  pacTeHusiMu.  [lutaHue  KUBOTHBIX.  BHyTpumomoctHoe u
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTaHne mO3BOHOYHBIX >KUBOTHBIX. OTAEINbI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie xene3bl. [lumeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIO)KHEHUE CTPOCHUSA JETKUX MO3BOHOYHBIX YKHUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema u €€ OpraHsbl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Briaenenue y opranusmos. Belienenue y pacteHuil. Boiienenue y )KuBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeiaeHus. DuibTpanus, cekpeuuss u
oOpaTHO€ BCachIBaHME KAaK MEXaHM3Mbl PabOTHI OpPraHoB BbieieHUs. CBS3b
IOJIOCTU Tejla C KPOBEHOCHOW W BBIJACIUTEIBHOM cUCTeMaMu. Belienenue y



MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
HeppoHa. OOpa3oBaHUE MOYHU Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OaKTepuil U MUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa MacCUBHON M XUMUYECKOM 3aIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopusi KioHaJIbHO-celeKTuBHOTO mMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazmpaxxumocte W perymsiuus y  OpraHu3moB. Pasnpaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. Takcuchl. PazapaxuMocCTh U perynsuus y pacTeHUN.
PocTtoBble BemiecTBa U UX 3HAUYCHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediiexc wu
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKemne3pl 53HAOKPUHHOM CUCTEMBI M X TOPMOHBI. JleiicTBrE TOPMOHOB. B3anmocCBs3b
HEPBHOW M SHJAOKPUHHON cucteM. ['unoranamo-runoduszapHas cuctema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «OpraHbl LBETKOBBIX PACTEHUN,
«CucrteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembl»y, «CTpoeHue crTedis,
«CtpoeHue JNUCTOBOM IMIIACTUHKWY», «TKaHM >XKUBOTHBIX», «CKENET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CHUCTEMa, «HepBHas CHUCTEMA, «Koxay, «Mpleunas CHUCTEMA,
«BplenurenbHas cUCTeMay, «DHIAOKpUHHAsA cucteMa», «CTPOCHHE MBIIIIIBI,
«Ammynurter»,  «Kuiieunomonoctusie», «CxeMa  NHUTaHUS  PacTEHUN,

«KpOBEHOCHbBIE CHCTEMBI [IO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHDY,
«Crpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  nTuiy, «HepBHas — cuctema
MIIEKOTITaroIX», « HepBHast cuctema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENnapaTshl OJIHOKIECTOYHBIX
OpraHU3MOB, MUKPOTMpENapaThl TKaHEH, PaKOBUHBI MOJITIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu
pacTeHHMil pa3HbIX OTACJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMK OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyioBaHHUE JJIsl IEMOHCTPALlMU TOYBEHHOTO M BO3/IYIIIHOTO TUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB MOoJ1 IeHCTBUEM (PEPMEHTOB, 000OPYAOBAHUE JIJIS
JEMOHCTpALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHH3Ma
IBIXATEJIbHBIX JBUKEHUM, MOJIENI TOJIOBHOTO MO3Tra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHrne OpraHoB UBETKOBOTO PACTECHHUS.

Tema 10. Pa3MHo:KeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecnosioro  pa3MHOXKEHHUA:  TMOYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTalus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. IlonoBble KIeTkW, win rametsl. Meio3. Craaun
Mmero3a. [loBenenue xpomocoMm B Meiiosze. KpoccnHrosep. bronornuecknii CMbICI
M€Mo3a MU TOJOBOr0 mpouecca. Meno3 M ero MeCTO B KU3HEHHOM IMKJE
OpraHU3MOB.

IIpenzaponsliieBoe pazputue. I'amerorenes y ;xuBOTHbBIX. 11010BbIE KeEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHMS: HApYkKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBulyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTUU OpPraHU3MOB. Mopgpozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Cragum >MOpuUOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOmenuwe. Tumbl  apoOiaeHus.
Jlemepmunuposannoe u HedepmuHuposanmnoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKONMHUTAIOUIUX. 3apOAbIIIEBbIE JIUCTKU
(ractpysisinust). 3aKiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (dMOpHOHATbHAS WHIYKITUS).
3aknazka IUTAaHA CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMIMOJICHCTBUI TEHOB. BimsiHue Ha SMOpPHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(akTOpOB OKpY’KaIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHansHbIil miepuon. [Ipsmoe u
HenpsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJOrmyeckoe 3HAYEHHE NPSIMOr0 U HEMNPSMOIO
pa3BUTHUA, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopbl
PETYISIUU POCTA )KUBOTHBIX U yesoBeka. CTaiuy MOCTAIMOPHUOHATBHOTO PA3BUTHUS



y JKMBOTHBIX U yenoBeka. [lepnoabl oHTorenesa uenoBeka. CTapeHre U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuit. ['ametodutr u crnopodur. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHuit. OOpa3zoBaHue Cop B mpoiiecce Meiiosa. ['ametorenes
y pacteHuid. OIUI0I0TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. J[BoiiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersl: C. I'. HaBamwun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasmMHOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHJOMOHAIb, «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHUEe TUApb, «Meio3», «XpoMocoMmbly, «l'ameroreHesy», «CTpoeHue
SIMUEKJIETKH U criepMaTo3onsiay, «OCHOBHBIE CTaAuu OHTOTreHe3ayn, «lIpsmoe u
HENpsIMOE pas3BuThe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne mnArymkmn», «JlBOWHOE OIUIONOTBOPEHUE Y IBETKOBBIX PACTEHHUIN»,
«CtpoeHne ceMsH OJHOIOJIBHBIX U JABYJOJBHBIX PACTEHHI», «KU3HEHHBIN UK
MOPCKOM KamyCThl», « KM3HEHHBIN [IUKII MXa», « KM3HEHHBIN [IUKJI NATIOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

OGopynoBaHUE: CBETOBOM MHUKPOCKON, MHKpOMpenaparsl SUIEKIECTOK H
CIIEpMAaTO30UI0B, MOJIEIb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HA FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTuyeckasi padora «BpisiBIieHUE NOPU3HAKOB CXOJACTBA 3apOJIbIIIECH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHME OpPraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTMka — Hayka 0 HaCJCACTBEHHOCTHM W HM3MEHYHMBOCTHU
OpPraHu3MoOB

HcTopusi cTaHOBIECHUA U PAa3BUTUSA T€HETUKU Kak HayKu. Pabotsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETHKH.
Pa6oter H. K. Konemosa, H. U. BaBunosa, A. H. berosepckoro, I'. /. Kaprieuenko,
10. A. ®wmmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHITUS U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUlelIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA WU PEUECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPUAOJIOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuubl U cxembl: «MeToIbl TeHETUKI», «CXeMbl CKPEIIUBAHUS.

JlabopaTopHasi padora «Jlpo3odumiaa Kak OOBEKT T'€HETHYECKHUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHzaenss — 3aKOH

eAMHO00pa3us rTHOPUIOB MepBoro nokoneHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Menzenss — 3aKOH pacLICIUICHUsl IpU3HAKoB. LluTosiornueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHus. [ MmoTe3a YucToThl ramer.

AHanu3upyooniee ckpemuBanue. [I[poMexyTOuHbI XapaKTep HAcJIEIOBaHMUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeuupanue. TpeTuil 3akoH MeH e — 3aK0OH HE3aBUCUMOTO
HacJieI0BaHus IpU3HAKOB. L{UuTonornyeckre 0CHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerieHHOe HacieoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAaHUE T'€HOB, HAPYUIEHHWE CLEIUICHHS MEXAY TeHaMHu. XPOMOCOMHAs
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS NOJIA. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII W reTeporaMeTHbI Moi. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. 1lnenoTponust — MHOKECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3aumonencTBue HeaUIENbHBIX T'EHOB.
Kommiementaprocts. Onucras. [lonumepus.

['eneTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(PM3HOJIOTMYECKUX  MPOLIECCOB, IOBEIEHUS W  KOTHUTUBHBIX  (DYHKIMH.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmyeckue acmeKkTbl KOHTPOJIS U
MU3MEHEHMs HacJIeICTBEHHOM MH(OpPMAaIIMK B TOKOJIEHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupl n cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Mennens», «Tpertnii 3akoH
Menpens», «AHanu3upymollee ckKpelmuBaHuey», «HemonHoe noMUHMpOBaHHEY,
«CremnyieHHOEe HaclieOBaHUWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka Imosay,
«Kapuotunn  uenoBeka», «Kapuotun gpozodunby, «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMo1eiCTBUE T€HOBY.

O6GopynoBanue: MOAENb Ui JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
ruOpuIOB TEPBOrO IMOKOJEHUS UM PACIIEIUICHUS TPU3HAKOB, MOJENb JUIs
JEMOHCTpAlM 3aKOHA HE3aBUCHMOI'O HACIEAOBAaHUsS IPU3HAKOB, MOJEIb I



JEMOHCTPAlMH CLEIJICHHOTO HACIEI0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpomnpemnapar: «J{po3odunay.

IIpakTuueckas padora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpENIUBaHUA Y IP030(DUITBD».

IIpakTuueckass  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENIMBAHUA Y IPO30DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (GopmMupoBaHuM (DEHOTHUTA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE NMPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MopaudukanonHas u3MEeHUYUBOCTh. Ponb cpenbl B QopMuUpOBaHUU
MoauUKAIMOHHON M3MeHUMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHbBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAIMOHHON
VU3MEHUYHUBOCTHU.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHOoTUTIHYECKOW M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOvHaTBHAsT W3MEHUYMBOCTh. Melo3 U TMOJOBOM MPOILIECC — OCHOBA
KOMOWHATHUBHON M3MEHUYMBOCTU. P0JIb KOMOMHATUBHON M3MEHYMBOCTH B CO3J[aHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTanuii: TEHHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAHHBICE MyTallMu. SnepHele u
HUATOIUIa3MaTH4YecKkue mMytanuu. CoMaTHYeCKHWe M MOJOBble MyTanuu. [IpuyumHbI
BO3HMKHOBEHUsI MyTauuil. MyTareHbl ¥ WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOTO MPOLIECCAa. 3aKOH TOMOJIOTUYECKHUX PSJOB B
HacinenctBeHHOM u3MeHunBocTH (H.M. BaBuioB). BHesnepHas M3MEHUHMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuka U 3INUCEHOMUKA, PONb ONUSEHEMUYECKUX (HaKkmopos 8
HACIe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYHMBOCTHY», «MoaubuKamoHHas
W3MECHUYHUBOCTB, «KomOnHaTuBHAS U3MEHYUBOCTHY, «Merio3y,
«OmnogoTBopeHuey, «I'eneTnueckue 3a00aeBaHms YeI0BEKa», « Bumbl myTammii.

O6opynoBaHue: XMBbIE W TepOapHbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (¢potorpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON HW3MEHYMBOCTH. [locTpoeHue BapHaIllMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.



IIpakTuueckas padora «Mytamuu y Apo3odunsl  (Ha  TOTOBBIX
MUKpOIIpENnapaTax)».

Tema 14. I'eneTnka 4yen0Bexka

Kapuotun yenoseka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T'€HOMA
4yeyjloBeKa.  MeToapl  M3Yy4EeHMsT TEHETHMKHM  YEJIOBEKa: I'eHEaJOrM4eCKuH,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MOMYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHHOE onpeesieHue TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIUPOBAHKUE, B TOM YHUCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHble 3a005ieBaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
0oJie3HM yelnoBeKa. boyie3HW C  HaclEeICTBEHHOM MPeapacoiokKEeHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEJOTBPALICHUH U JICYEHUH T€HETHYECKHUX
3a0osieBaHUM uenoBeka. MeauKO-TeHETUYECKOoe KOHCYJbTHUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKUE ACIEKThI UCCIENOBAHUN B
00J1aCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIJIETOK.

I'enetnueckue QakTopbl TOBBIILIEHHONW YYBCTBUTEJIBHOCTH YENOBEKAa K
($u3MUEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO0 OKpY’Karolle cpeabl. I'eneTnyeckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabnuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3Y4YEHHS] TE€HETHKHU
yesioBekay, «l 'eHeTnyeckue 3a0071eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesnexkuust Opranu3sMoB

JlomecTukanus U celeKIrs. 3apOKICHNUE CEIEKIMU U JOMECTUKALINU. Y UEHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOTr000pasusl KyJIbTYpPHBIX
pactenuil. Poiib cenexkuuu B CO31aHUM COPTOB PACTEHUH U IIOPOJ KUBOTHBIX. COpT,
OpOJIa, IITaMM. 3aKOH T'OMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHON N3MEHUYNBOCTH
H. . BaBuiioBa, ero 3HaueHue I CEIEKIIMOHHON PabOTHI.

Meroabl cenekUMOHHOM padoThl. McKyccTBEHHBIM OTOOp: MacCoBBIM U
VHIUBUyaIbHbBIN. Jramnel KOMOMHAIIMOHHON CEJICKIIUU. HUcnsiTanne
npou3BoanTeNel Mo moToMcTBY. OTOOp MO TEHOTUIy C MOMOUIBIO OLEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJA  CEJICKIMOHHOW  paloThI.
PagnanmoHHbBIN 1 XMMUYECKUN MyTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYPHBIX
¢opm opranusmoB. lcnonb3oBaHHE T€HOMHOIO PEJAKTUPOBAHUS U METOOB
pexoMmOuHaHTHBIX JIHK /1 momydeHns ucxoMHOTo MaTepuraia Jisi CEJICKITUH.

[Tonyuenue IIOJIMIUIONIOB. Bnyrpusunosas ruopuaAn3aIms.
bnuskopoacTBeHHOEe  cKpelmiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelllMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpunmsauus. Ilpeomonenue Oecronus



MEKBUIOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIMN PACTEHUHN U )KUBOTHBIX. «3e1éHas
DesonoOYUsLY.

CoxpaHeHue U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JMKUAX POJIMYEH ISl CO3/]aHUsl HOBBIX COPTOB U TUOPHJIOB CEIIbCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpamwenue u YnpagieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICIOBLIX  JCUBOMHBIX 6 Yediax YVIVYULeHUs
CYyuecmeyiomux U Co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 68 MOM YUcle C
NpUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHON02ULL.

JdeMoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOTO00pa3usi KyJbTYpPHBIX
pacTeHHi», «3aKOH TOMOJOTHUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenexkuun», «OTnanéHnas rudpuauzanusy, «MyrareHes».

JlaGoparopnas padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JIOMAIIIHUX JKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue METONOB CENEKIIUA PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN.

IKeKypeusi «OCHOBHBIE METOJBI WU JIOCTHXKEHUS CEJNEKLIMH DPACTEHUN H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34MCTBO, B JIA0OPATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAs1 OMOJIOT S

OOBEKThI, HMCHOJb3yEMblE B OHOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTEpUCTHKA. TpagunuonHas
OMOTEXHOJIOTHS:  XJIEOONEUEHNEe, IMOJIYYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHONENHE. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
texHonorui. [IpouzBoacTBo Genka, aMUHOKUCIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOrMid U MHCTPYMEHTOB II€JICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KalINX HE BCTPEYAIOIIHUECs B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass mnxxkenepusa. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTCHUH H
K®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUMS ¥ COMATHYCCKUN
smOpuorene3. lcronp3oBaHue TrarjiouJOoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHbIX anmume. Mcnoav3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBLX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKLHs
SIMUEKJIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOJI TpaHCIUIAHTAUMU SIAEP KIIETOK.



Texnonozuu 0300posneHus, KyIbMusUpo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VCKycCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomounantueix JIHK. Cozoanue mpanceennwvix opeanuzmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPUH. JKOJIOTMUECKHE
U DTUYECKHE MPOOJIeMbl TEHHOW WHKEHEPHUH.

MenunuHckue onorexnonoruu. [loctrenomuas nudponas meaunuHa. [THP-
JMarHoCcTUKa. MeTaboJIOMHBIN aHaiu3, TeHOLUEGHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. M CIONb30BaHHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OnmoumkeHepus s pa3pabOTKU
(GbyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHUS KOMILJIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEPHOro OMOMpHHTHHTA U ckaddosauHra
JUIsl pELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEIUITUHBI.

CoznaHue BEKTOPHBIX BaKUMH C LEJIbI0 0OecredyeHus: KOMOMHUPOBAHHOMU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHoBieHHe MOJIEKYJISPHBIX MEXaHH3MOB
dbynkunonuposanuss PHK-conepkamnux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMacHBIE
3a00sieBaHUS YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxeMbl: «Mcronab30BaHuE MUKPOOPTAaHU3MOB B ITPOMBIIIJIEHHOM
IIPOU3BOJCTBE», «KileTouHas nHxxeHepus», «['eHHas HHKEHepUs».

JlabopaTopHnasi padora «/3yueHrue 00bEKTOB OUOTEXHOJIOTUIY.

IIpakTnueckas padora «llosydeHne MOTOYHOKHUCIBIX TPOAYKTOBY.

Jkckypeusi «buoTexHonoruss — BaxKHEHIIAs MPOU3BOJAUTENIbHASA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOrMYECKOE IMTPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apokaeHue um pa3BUTHE JBOJIOLMUOHHBIX NpeICTABJICHUN B
0uoJI0THH

OpomonmonHas Tteopuss Y. [apBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas AesaresbHOCTh Y. JlapBuHa.

JIBrkyIue cuibl 3BoJionuy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUST OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTH, Oopbba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTnueckor teopun sBomonuu (CTD). HedrpanbHas
Teopuss dBomronuu. CoBpeMeHHass DBOJIOIMOHHAS  OWojorus. 3HAYCHUE
ABOJTIOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYUYHON KapTHHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. 1. Imansraysen, x. Xonaein, . K.
benses.

Tabnuub u cxembl: «Cuctema xxuBoit mpuposl (o K. Jlunuero)», «Jlectauna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopmMupoBaHUs MPUCTIOCOOTICHUN Y
pacTeHul u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapuipyta mytemectBus Y.
Hapsuna», «Haxonku Y. [apBuna», «®Popmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponpl Tomy0Geit», «MHoroodbpasue KyabTypHBIX (OpM KarmycThD», «llopomabl
JIOMAIITHUX >KUBOTHBIX», «CxemMa oOpa3zoBaHusl HOBBIX BHIOB (o Y. JlapBuHy)»,
«CxeMa COOTHOLIEHUS ABWKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO03BOJIIOLHSA U €€ pe3yJIbTAThI

[Tomynsiiust Kak 3jeMEHTapHas euHuIAa HBOTIONUU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooHJla TOMYJISIUMU KaK >3JIEMEHTAapHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHoBecus Jx. Xapau, B. Baiitnb6epra.

DneMeHTapHble (aKTOPhl (ABMXKYIIHME CHIIBI) HBOMIONMH. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHYUMBOCTh. [lpelidp reHoB — ciydaiiHbie
HEHaIpaBJICHHbIE U3MEHEHUS YacTOT ajuiesield B nonysiuusax. (et ocHoBaTens.
Appexm o6ymouinounozo eopaviwika. CHudceHue 2eHemuuecKko2o pazHooOpa3usL:
npuuunsl u creocmeust. llposenenue s¢ppexma opetigha eenog 8 6oOIbLUIUX U MATBLX

NONYIAYUSX. Murpanumn. N3omsmus NOMYJIALINM: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMOJIOrHYecKast (penpoayKTUBHAS).
EctecTBeHHBI 0TOOp — HampaBisOmMi  Qakrtop 3BomouUU. DPOpMEI

€CTECTBEHHOT0  OTOOpa:  JABWXKYIIMHA, CTaOWIM3UPYIOIIMHA,  pa3pbIBarOLIUi
(zm3pynTtuBHbIii). [lonoBoil oTO0p. BO3HMKHOBEHHE M 3BOJIIOLUS COLMATIBHOTO
MOBEJICHUS >KUBOTHBIX.

[IpucnocoOGneHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
BozaukHOBeHNE PUCTIOCOOIEHNT Y OPTaHI3MOB. ApoMOp (O3l U UANOATATITAIIUH.
[Tpumeps! TprCcIOCcOOJICHNI y OpTraHu3MOB: Mop(doorudeckue, Gu3n0IOTHIECKUE,
onoxumudeckue, ToBeAeHUYeCKHe. OTHOCHTENBHOCTh  MPHUCTOCOOIICHHOCTH
OpTraHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJOMK. M3omsanust — kimoueBod ¢aktop BupooOpazoBanus. [lytn u
CIIOCOOBI BUI000pa30BaHUS: aJJIOMATPUUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monUIIION IU3aIus,
rubpuau3anus). JIMTeTsHOCTh IBOTIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.



Ponb aBomonioHHOM OMOI0THHY B pa3pab0TKe HAYYHBIX METOJIOB COXPAHEHUS
O6uopaszHooOpa3zusa. MUKpOIBOMIONMS U KO3BOJIOLMS Tapa3uTOB U HUX XO3SEB.
Mexanu3mbl (OPMHUPOBAHUS YCTOMUHMBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Malip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa BUaa», «Cxema MnposiBjeHus 3akoHa Xapau—Baiin6epray, «Buxyiine
CWJIBl ABOJIOLUNY, «IDKOJIOTHYECKas M30JILMS MOMYJIAIHUi ceBaHCKOU (openmy,
«"eorpaduueckast u30SA1Us TMCTBEHHUIIBI CHOMPCKON U IMCTBEHHULIBI JAYPCKO»,
«lTonynsiIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEPTB», «CxeMa JercCTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI O0pLOBI 3a cyliecTBOBaHUEY, « IHIyCTpUanbHbIN
MenaHu3My»,  «KuBble — uckomaembie»,  «lloKpoBUTENbCTBEHHAas  OKpacka
KUBOTHBIX», «lIpenynpexnaromas OKpacka 3KHUBOTHBIX», «DPU3HOJIIOrMYECKHE
agantauun», «IIprucnocoOlIeHHOCT, OpPraHu3MOB U €€ OTHOCUTEIbHOCTBHY,
«Kpurepuu Buaa», «Bunapl-nBoiHUKN», « CTpyKTypa BUJa B mpupoae», «Crnocoobl
BU1I000pazoBaHus», «l eorpaduueckoe BUI000pa30BaHue TPEX BUIOB JIAHIBIIIICHY,
«IKoJ0rn4YecKkoe BHUI000pa30BaHUE BUAOB CUHUL, «IlOMUIUIONIBI pacTeHUID,
«KanycTHO-peneuHblil rubpumy.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uyydelia NTHUI] U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCIIOCOOJICHUM, yydelia MTULl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHUU ONM3KUX BHUJOB, 0OpA30BABIIUXCA Pa3IUYHBIMU
crnocobamu.

JlabopaTopHasi pab6ota «BrisiBiIeHHE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTopHnasi padora «IIpucnoco0iaeHus OpraHu3MOB U UX OTHOCUTEIbHAS
1eJeCO00Pa3ZHOCThY.

JlaGopaTopnas pabdora «CpaBHeHHE BHIOB 1O MOP(HOIOTUYECKOMY
KPUTEPHUION.

Tema 3. MaxkpodBolonMs U €€ pe3yabTaThbl

Meronpl  HM3ydeHUs  Makpo3BoJOIMH. [lameoHTOnormyeckne  MeTO.bI
u3ydeHusi dBojonmu. Ilepexomubie  GopMbl W (PHIIOTEHETHUYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduueckne meronbl uzydeHus sBomornuu. CpaBHeHHE (IOpHI U
dayHbpl MaTEpHKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Bunbl-
SHJIEMUKHU U PEJIHUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHUESCKHE METOBI M3YUCHHS
3BOMIONMHU. ['eHeTMyeckne MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U TOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpPraHbl.
Pynumentapubsle  opraHbl W araBuU3Mbl.  MOJEKYISIPHO-T€HETUYECKHE,



OMOXUMHUYECKHE U MATEMAaTUYECKUE METObl U3yUEHUS HBOJIIOIUHU. | OMOJIOTHUHbIE
reHbl. COBpeMEHHbIE METO/Ibl TIOCTPOCHUS (PUIIOT€HETUYECKUX JICPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO0mmue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOIUU. [Ipunyun cmensvt yHnKyuil.
HeobpaTtumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIOLIMH.

JdeMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkelb.

Tabmuubl U cxembl: «DUIOTEHETHUECKUI Psiji JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepb»,  «Crerouedansy,  «Punuodute»,  «CemeHHbBIE
nanopoTHUKW», «buoreorpaduyeckue 30HbI 3emin», «Jlpeid KOHTUHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3MOPUOHANIBHOTO PA3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE U aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl YEIOBEKa MW IIMMIaH3e», «[JaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «O01I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

OGopynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSHKU HMCKOMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )KU3HU Ha 3emJie

HayuHble rumores3bl NpOMCXOXKIEHUS >KU3HU Ha 3emie. AOuUOreHes u
naHcrepmusi. JloHay4yHble NPEICTABICHUS O 3aPOKACHUU KU3HU (KpPEalmOHHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS JKU3HU U €€ ONpoBepKEeHUE onbITamMu D.
Penu, JI. Cnannanuanuy, JI. [Tactepa. [IponcxoxaeHue Ku3HU U aCTPOOUOIOTHS.

OcHoOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reosoruueckas) JBOJIONUA. XHMHYECKas OdBOJIONHSA. AOHOTEHHBIM CHHTE3
OpraHnyYecKux BenlecTs u3 HeopraHmdeckux. Omeir C. Mwurepa um I'. Opnm.
OO6pazoBanue moanuMepoB n3 MoHoMepoB. KoarepBarras runote3a A. . Onapuna,
runore3a nepBuyHoro OynboHa JIk. XosijgedHa, reHeTudeckas rumoresa [
Ménnepa. Pubozumsr (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MMPOTOKIIETKH.

Hcropus 3emin u Metopl €€ n3ydeHus. Mickonaemble OpraHu4eCcKue OCTaTKU.
I'eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M A0OCONIOTHAsI T€OXPOHOJIOTHS.
I'eoxpoHoNOrnyecKkas nIKasa: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HauvanbHble sTambl opranudeckou sBosirouuu. [losBieHHe © 3BOJIOLHS
HEePBBIX KJIETOK. DBOJIOLMS MeTaboian3Ma. BO3HMKHOBEHUE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJjor MEPBBIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOTHl U 3yKaPUOTHI.



[Ipoucxoxaenne 3ykapuoT (CUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxieHue MHOIOKIIETOUYHBIX OpPraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl SBOJIONMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pacrenuid. Bpixox pacrenud Ha cymy. [losiBieHue CHOpPOBBIX pACTEHUM W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHHs. [IpoHCXOKI€HHE IBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tallbl 3BOJIONHUM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpnoBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentunuii. [IpoucxoxacHue MIICKOMUTAIONIUX U
ntutl. [lpunnun kimrodeBoro apomopdosa. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie IO 3paM U IEpUOJaM: apXel, MPOTEPO30i,
najgeo30m, Me3030i, kaiiHo30M. OO0I11as XapaKTepUCTHUKA KIIMMaTa U T€OJIOrHYECKUX
npoiieccoB. [losiBlIeHHE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTJieoOpa3oBaHUE:
€ro yCJIOBUS U BIIMSIHUE Ha Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI mpouuioro. [IpuduHel u
CIEACTBUS MacCOBBIX BbIMUpaHHUW. COBPEMEHHBIM IKOJIOTHYECKUH KPHU3UC, E€r0
ocobenHoctu. [Ipobiiema coxpanenus 6mopazHoodpasusi Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuunel kmaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTAHU3MOB.

JdemMoncTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanwu, JI. ITactep, . 1. Meunnkos, A. W.
Omapun, Ix. Xonaeun, I'. Ménnep, C. Munnep, I'. IOpu.

Tabnunpet u cxemsl: «Cxema onbita @. Penny, «Cxema onsita JI. [lactepa mo
U3YUYECHHIO CaMO3apOKJIeHHs Xu3HW», «Cxema ombita C. Mummepa, I'. FOpu»,
«JTanbl  HEOpraHWYeckou  HBosouun», «l'eoxpoHosiorMyeckass  IIKaiay,
«HayanbHble 3Tanbl OpraHUYECKOW IBOJIOIMNY, «Cxema o0pa3oBaHUS 3YKAPUOT
nyTéM cuMmOuoreHeza», «CucreMa KUBOM mpupoab», «CTpoeHHE BHpPYyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokiietounsie  Bogopociny, «Mxu», «llanopotHukm», «l'oocemeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHU», «CXxemMa pa3BUTHS )KUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIX», «IIpocteitmuey, «Kumeunononoctaeie», «Ilnockue
yepBu», «UneHucronorue», «PwiObD», «3eMHOBOmHBIC», «IIpecMbIkaromecs,
«I Iy, «Mitekonurarommuey», «Pa3BuTue )u3HU B apXeHUCKoU 3pe», «Pa3Butne
JKU3HU B IPOTEPO3OUCKOU 3pe», «Pa3Buthe XU3HM B MAICO30HMCKOU 3peEy,
«Pa3BuTHe KNU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE )XKU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyecKoro Mupay.



O6opynoBanue: repbapuu PACTCHUM Pa3IMYHBIX OTAENOB, KOJUICKIIHH
HACEKOMBIX, BJIAXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX JKUBOTHBIX, Uy4elia [ITUILL U 3BEPEH, KOJUIEKIUU
OKAMEHEJIOCTEM, IIOJIE3HbIX HCKOIIAEMBIX, MYJISIKA OpPraHUYECKUX OCTAaTKOB
OPraHU3MOB.

BupryanbHas naboparopHasi padora «MozaenrpoBaHue onbIToB Muuiepa—
HOpu 1o nzyvyenuto abMOreHHOro CUHTE3a OPraHUYECKUX COSAMHEHUI B IEPBUYHON
atMocdepe».

JlabopaTtopHasi padora «/3yyeHue M omnMcaHuUE KMCKOIMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydyeHne O0COOCHHOCTEM CTPOCHHUS PaCTCHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3yueHne ocoOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AHTPOIOTeHe3

Paznensl 1 3aaun aHTPONOJIOTUUA. METOABI AHTPOMOJIOTHH.

CraHOBIIEHUE TPEICTABICHUN O MPOUCXOXKICHUM 4YeJIOBEKa. Penurunosnbie
BO33peHUsl. COBpEMEHHBIEC HAYUHbIE TEOPUH.

CX0ACcTBO YENnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, (br3M0I0r0-OMOXUMHUYECKHE,
noBeneHYeckue. OTIU4Uns 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CHUTHAJIBHOM
CHUCTEMBI.

JIBrmoxymue cuiibl ((pakTopbl) aHTPOIIOT€HE3a: OMOJIOTMYECKHUE, COLIMAIIbHBIE.
CooTHolieHue OMOJIOTMYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIC CTaJMM AHTPOIOTCHE3a. PaHHME YeI0BEKOOOpa3HbIE O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHHUE TTOHTHJIBI — OOIIHE TPEIKA YEJTOBEKOOOPa3HBIX 00€3bsiH U
MOIed. ABCTPAJIONUTEKA — ABYHOTHE NPEAKH JIIOAEH. UeloBeK yMenbli, IepBbIe
V3TOTOBJIICHUA OPYAUM Tpyaa. UemoBeK MPAMOXOIAIINN U IEPBBIA BBIXO/T JIIOEH 32
npenensl Adpukn. YUenoBek reinens0eprekuii — o0muii mpe1oKk HeaHaepTaaIbCKOro
YEJIOBEKa M YEJIOBEKa pa3yMHOro. YesoBeK HEaHACPTAIbCKUU KaK BHUJ JIOACHU
XOJIOJIHOTO KimMaTa. YelloBeK pa3yMHbId COBPEMEHHOIO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOCHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetnka u
MaJICOTCHOMMUKA.

DBOJIONNST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOMYJISIHUSIX
yesoBeka. MyTanuoHHBIN Tiporiecc U moaumMopdusm. [lomynsimoHHBIE BOJHBI,
npeid reHoB, murparus U «3OQPEKT OCHOBATENS» B MOIMYJSIUIX COBPEMEHHOTO
YEJIOBEKA.



UYenoseueckne pacel. Ilonatue o pace. bospmme pacel: €BpONEOUIHAs
(eBpasmiickasi),  aBcTpajo-HerpougHasi  (dKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTH paccelieHHs 4YeloBeKa IO IUJIaHeTe.
EnvacTtBO  yenoBeuweckux — pac.  HayyHas  HECOCTOATENBHOCTH — pacusMma.
[IpucnocoOneHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSIM OKpY)KAlOLIEH Cpepl.
Bnusnue reorpaduyeckoit cpesl u Aperida reHoB Ha MOPQOTIOTHIO U (HU3UOTIOTUIO
YEJI0BEKa.

MeXIUCIUIUIMHAPHBIE ~ METOAbl B (PU3MUYECKOM  (OMOIOrMYEeCcKON)
AHTPOMOJIOTMU.  OBOJIOLIMOHHAST ~ AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMyJsilMil. bruocomnuanbHble MCCIEAOBaHUS MPUPOJBI YEIIOBEKA.
HccnenoBanne KO3BOIIONUNA OMOJIOTMUECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeToIbl aHTPOMOJOTUNY, «[ 0JTOBHOW MO3T YETIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBIY, «CKelneT YelloBeKa W CKEJIET IIMMITaH3ey,
«PyIuMEHTBI U aTaBU3MbD», «/[BHKYIIME CUIIbI aHTPOIIOTEHE3a», « DBOITIOIMOHHOE
JIPEBO  YEJIOBEKa», «ABcTpasionuTek», «YemoBek  ymensiit»y, «YenoBek
NPAMOXOAIINIY, «JleHncoBckui uenopex» «Heanaepranbiub», « KpomMmaHbOHIIEIY,
«IIpenku yenoBekay, « ITanbl HBOJTIOLIMU YETOBEKay», «Packl 4eioBeEKay.

OGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, MpeAMETOB MaTepuaabHOU
KyJbTYpbl TNPEIKOB 4eJoBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMH U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHSI 4EJIOBEKa,
dboTorpadun HaxX0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJCIIb
yeperna 4eJa0BeKa 1 Yepera MMMIIaH3€, MOJI€JIb KUCTH YEJIOBEKA U KUCTH IIIMMITaH3E,
MOJIEIU TOPCA MPEIKOB YETOBEKA.

Jlabopatopnas pabGora «J/3ydyeHne OCOOEHHOCTEH CTpOEHUsI CKeJeTa
YEJI0OBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHue sKOJOrMUECKUX aanTalluii YeT0BEKay.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOIIEHWSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM € OKpY Kalllei cpeaoi

3apoxaeHue U pa3BUTHE 3KOJOoTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.

Mertoasl 3konioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHl B HKOJOTHU:
npupoAHbIe U JiabopaTopHble. MonenupoBaHue B IKOJIOTHH. MOHUTOPUHT
OKPY’KaroIIel CpeIbl: JIOKATbHBIHN, peTHOHAILHBIA U TI100aIbHBIH.

3HayeHuEe SKOJIOTMYECKMX 3HAHUM 11 4YeJIOBeKa. DKOJOTHYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€M 4eoBedecTBa ¢ mNpupoaon. dopmupoBaHue
3KOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW T'PAMOTHOCTH HACEJICHUS.



JdemMoHcTpanuu

IToptpertsr: A. I'ym6oasar, K. @. Pynse, H. A. CeseproB, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMbl: «Pa3menbl skonorumy, «MeToasl 3Kojiorun», «Cxema
MOHUTOPHUHTA OKPY>KAIOUIEH CPEIbD.

JlabopaTopHas padora «3yuenune METOJOB HKOJIOTUYECKUX
UCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkosoruyeckre (PaKkTopbl U 3aKOHOMEPHOCTHU X AeuctBus. Kiaccudukanms
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHbie. O0mme
3aKOHOMEPHOCTH ACHCTBUS 3KoJoruueckux ¢akropos. IIpasmio munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOWOHTHBIE
OpTraHU3MBI.

Abuotuueckue ¢akropsl. CBeT Kak 3Kosoruueckuit ¢dakrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. JKOJOTHYECKHUE TPYIIIBI
pacTeHUid W JKMBOTHBIX II0 OTHOLICHWIO K cBeTy. CuUrHaiabHasi poJyib CBETa.
DoTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiictBue Temmneparypsl Ha
opranus3Mbl. [IOMKMIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobnenus pacteHuil K
nojjiepxanuio BoaHoro Oamanca. Knaccudukaius pacTeHH MO OTHOIIEHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenbl oOuTaHUsT OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsi ~ TOAINOYBEHHAsl,  BHyTpuUOpraHuzMeHHas.  DuU3HMKO-XMMHUYECKHE
0COOEHHOCTH cpefl 00uTaHusl opraHu3MoB. [IpucnocoOaeHuss opraHu3MOB K KU3HU
B Pa3HBIX Cpelax.

buonoruyeckre putMbl. BHemHue W BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roauyHbie puTMBL. [IpUcnOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIIOBUU KU3HU.

Kuznennsie hopmbl opranu3moB. [lonsiTre o sxu3znenHol popme. XKuznennnie
(dbOopMBI pacTeHMil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBHI,
OJHOJIETHHE TPaBbl. JKu3HEHHBIE (HOPMBI KUBOTHBIX: TUIPOOHUOHTHI, TEOOMOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnyeckue dhaxkTopsl. Bumbl OnoTH4ecKux B3auMOACHCTBUIN: KOHKYPEHITHS,
XUITHAYECTBO, cuMOno3 u ero dopwmsl. [lapasutusm, koomeparusi, MyTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBus  (Tommueckue,  (Qopuueckue, (Qabpuyeckue).  3HAUCHUE



OMOTUYECKUX B3aUMOJCHCTBUN [UIsl CYIIECTBOBAHHS OpPraHW3MOB B Cpejie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITFOYCHUSI.

JdeMoHcTpanuu

Tabmuubr 1 cxembl: «JKonorudyeckue QaxTopb», «CBETOBOU CHEKTP,
«IKOJIOTMYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEmIOKpPOBHBIE
XKUBOTHBIE», «XOJOJHOKPOBHBIE KHBOTHbIE», «DH3nonornueckue aaanTanuu
KUBOTHBIX», «Cpenpl o0OUTaHHUS OpPraHU3MOBY», «bHOIIOrHYECKUE PUTMBDY,
«Kuznenneie GopMbl pacTeHUI», « Ku3HeHHbIE (POPMBI KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJINCTBEHHOI'O Jiecay, «IDKOCHCTEMAa XBOMHOTO Jeca», «llemu mnuranusy,
«XUITHUYECTBOY, «ITapazutuzm», «KoHkypeHuus», «CumMOmno3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUHW W KUBOTHBIX, MPUCHOCOOJICHHBIX K
BIMSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHEIIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIMH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraMm, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHHs JAHHBIX TPYIIN, KOJUIEKIIUHU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpejax,
repOapuM M KOJUIGKIIMM PACTEHUHM M IKUBOTHBIX, OOJIAJIAIOIIUX YepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KU3HHU, TrepOapuu M
KOJUICKIIMM PACTEHUN W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJIEKIIMHU
KUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aHUMOICHUCTBUSX.

JlabopaTopnasi paGora «BrisiBIeHHE NOpUCTOCOOTIEHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopnass paGora «BrisiBIeHHE NOpUCTOCOONEHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlabopaTtopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTAHUS.

Tema 8. IK010rusi BU0B U NOIMYJISAMNM

DKOJIOTHYECKHE XapaKTepUCTUKUA  MOIYJISLIHH. [Monynsiuus KaK
Oounonornyeckas cucrema. Poiab HEOTHOPOAHOCTH cpebl, GU3HUECKIX 0aphepoB U
0COOCHHOCTEW OMOJOTUM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpbI
nonynanuii. OCHOBHbIE TMOKa3aTeNW MOMYJALUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi W TMOJIOBas CTPYKTypa, pOKIAAEMOCTh, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTh, MUTPAIUSL.

Dkosioruyeckass cTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTU MOIMYJISIIHH.
JluHaMmuka nonyisiqud U e€ peryisinusa. buoTudeckuil moTeHIMaN MOIMMYJISLHH.
MoaenupoBaHue JUHAMHUKHU MOMyasiuud. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUA. Perynsnus 4YMCIEHHOCTH MOMYJSALUNA: PoJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarne o0 sKojOTMUECKOW HUIE BHaa. MecTtooOutanue. MHoroMepHas
Mozenp 3kojmormyeckon Humm Jx.M. XatumHcona. Pa3smepsl skonorundeckou
Huu. [loTeHunanbHas U pealn30BaHHAs HULIY.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. BuIbl M HUX >KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBAIICHTHI.

3aKOHOMEpPHOCTM TIOBEAEHUS W MUIrpalui >KUBOTHBIX. buosornueckue
WHBA3WUU YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toprper: Hx. M. XaTynHCOH.

Tabmuiel U cxembl: «IKOJOTHMUYECKUE XaPAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  Tomyisiinuun», «Bo3pacTHbele  mUpamMuabl
nonymanun», «CKOPOCTb  3aCEIEHUS IMOBEPXHOCTHM  3€MJIM  PA3IUYHBIMHU
opranuzmamMmn», «Mogeinb 3kosiornueckon Huimu [x. M. Xatunnconay.

O6GopynoBaHue: repoapuu pacTeHUM, KOJICKIIMU KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocoOieHus ceMsiH paCTEHUN K PACCEIICHUIOY.

Tema 9. Ikos10rust co00MECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3U MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnum). DyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IPOAYLEHTbl, KOHCYMEHThI, PEIYLICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u cetu. AOUOTHYECKHUE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B DKOCHUCTEME.

OCHOBHBIE TOKA3aTENIN YKOCUCTEMBI. bromMacca 1 mpoyKius. IKOJIOTUYECKUE
NUPaMU/IbI YK CeN, OMOMacChl U SHEPTUU.

HHunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaprnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCcuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM M UX TMPUYUHBL. AHTpPOIOIEHHBIE BO3JEUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0rectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCmEMbl 03€P U peK. IDKocucmemovl MOpeu U
oKeanos. Ikocucmemvl MYyHOp, 1€C08, Cmenel, NYCMblHb.

AHTpOTIOTEHHBIE JIKOCHCTEMBI. ATrpo3’KocucTeMa. ArpoleHo3. Paznuuns
MEX/y aHTPOIOT€HHBIMU U MPUPOJAHBIMHU 3KOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opojckas
dnopa u dayna. CunaHTpommzaiusi Topojackoi QayHbl. buonormdeckoe wu
X03STUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHII OPTaHU3MOB B
sKkocucteMax. Ponb KackaoHoz2o 3¢ghghexkma u 6u008-30upuramopos (Kiouesvlx
8U008) 6 QyHKYUOHUpPOBanuu 3Kkocucmem. IIepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, ONYJISIUN U 3KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUH.

Mexanuszmovi 6030eticmaus 3a2ps3HeHUll PA3HbIX MUNO8 HA CYOOPeaAHUBMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOGbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTooIoThs
MOHHUTOPHHTA €CTECTBEHHBIX M aHTPOITOTEHHBIX YKOCUCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuet  u cxembl:  «Ctpyktypa  OMoOIeHO3a»,  «DKOCHUCTEMA

MIMPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jjecay, « DyHKIMOHAJIbHbIE
IpyNIIbl OPraHU3MOB B SKOCUCTEMEY, «KpyroBopoT BeliecTB B 3kocucTemey, «Lenu
nuTaHus (mactOuuIHasi, JeTpUTHas)», «IKOJOrMYecKas MUpaMHaa YHCe»,
«JKojoruyeckas nupamuaa OMOMacChl», «IKOJIOTHYECKash MUPAMUTA SHEPTUMY,
«O0pazoBanue 6osoTa», «llepBuuHas cykueccus», «BoccTaHoBlIeHHE Jieca MOce
noxapa», «9Kocucrema 03epa», «ArporeHos», «KpyroBopor BEHIECTB U MOTOK
SHEPruu B arpoueHose», «IIpumepsl ypOoskocucTem.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uyydelia NTHUI] U
3BepeH, repbapum KyJbTypHBIX U AUKOPACTYIINX PACTCHUM, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnuyeckas padora «/3yuenue n onucanue ypo03KOCUCTEMBD.

JlabopaTtopnasi paGora «M3yueHue pazHOOOpa3us MEIKUX TMOUYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYypeHs «DKCKypcHsl B TUIIMYHBIN OMoreoneHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, HA CyXOJI0JIbHBIN MM TOMMEHHBIH JIYT, 03€p0, O0I0TO)».

IKCKypcusi «DKCKypCcUs B arpo’Kocuctemy (Ha Moje WIM B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodaabHas 3xocUcTEMA

buocepa — obOmemnanerapHas oOojiouka 3eMiIM, TZI€ CYIIECTBYET WIIH
CylIecTBOBaJia KM3Hb. Pa3BuTne nmpencraBiennii o 6nochepe B Tpyaax 3. 3iocca.
VYuenne B. U. Bepnanckoro o 6mochepe. Obnactu ouocdeps u e€ coctas. JKupoe
BeIeCcTBO Onocdepsl 1 ero GyHKIIHUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusi onocheprl. OcobeHHocTn OGrochepsl Kak
rio0agbHOM 3KocucTeMBbl. JJuHaMuueckoe paBHoBecue B 6nochepe. KpyroBopotst
BEILECTB U OMOr€OXUMUYECKUE UKIIBI (Yraepoaa, a3oTa). PUTMUYHOCTD SBIEHUN B
ouocdepe.



3oHansHOCTH OHMocdepsl. [lonsiTue 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa,
XBOWHBIE Ji€Ca, CMEUIAHHbIE W UIMPOKOJIMCTBEHHBIE JI€CA, CTENH, CABAHHBI,
IIYCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTrOpbsl. Kiimmar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (yHKIIHS )KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANa 1
onochepHbIX PYHKIIHA.

JdeMoHcTpanuu

IToptpetsi: B. . Bepnasckuii, 3. 31occ.

Tabmuubr u cxemsl: «l'eocthepsl 3emnn», «KpyroBopoT a3zoTa B MpUpOIE»,
«KpyroBopoT yriepona B npupoie», «KpyroBopoT Kuciopojia B HpHUPOE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMoMbl cymmny, «Kinumaruueckue
nosica 3emnm», «Tynapay, «Taliray, «Cmemannsiii gec», «IIIMpoKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeias», « Tponuueckuit necy.

O6opynoBanue: repdapun pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpy:ka0IIafA cpeaa

DKOJIOTHYECKHE KPU3UChI W WX Npu4uHbBL. Bo3nelcTBue ueloBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. PaspyimieHune mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHue kimmara.

AHTpPONIOTEHHOE BO3JIECWCTBHAE HA PACTUTEIBHBIM M KUBOTHBIA Mup. Oxpana
paCTUTENLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacasie xuuru. Oco0o oxpansembie mpuponansie Ttepputopun (OOIIT).
Boranndeckue caipl U 300710THYECKUE TTAPKH.

OCHOBHbBIC TPUHIUIIBI YCTONYMBOIO PAa3BUTHUSI UYEJIOBEYECTBA U MPUPOJBI.
PanyoHansHOE  NPHUPOAOIOJIB30BAHME U COXpPAaHEHUE  OMOJOTHYECKOIO
pazHooOpazust 3emau. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIICICTBUS.

Pa3zBuTne METOJIOB MOHUTOPUHIA PAa3BUTUS OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle UCCIe008aHU nepexooa K pecypcocbepezarouiei u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusaowue O0OCMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. (OcHOBbl
IKOpeadunumayuy dKocucmem u cnocob6os 060pbObl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHvix 3KOCUCTEM.

JdeMoHcTpanuu

Tabnuibl ¥ cxeMbl: «3arpsizHeHne aTMoc(epbi», «3arpsa3HeHue ruapocheps,
«3arpsi3Henue nmouBsy, «I[lapaukoBbiit d3hdexT», «Oco00 oXpaHseMbie IPUPOTHBIC
TeppUTOpUN», «Moenu ynpaBiasieMOro Mupa.



O6opynoBanue: ¢otorpaduu OXpaHIEMbIX pACTCHUH W KUBOTHBIX KpacHou
kHuru Poccuiickon @enepanuu, KpacHoW KHUTH perroHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4YaromIMMHUCS TPOrpaMM CpelHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METaIpeIMETHBIE U NPEIMETHBIC.

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuoIOorum,
yeneHanpagienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATLCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HAIUYUE NPABOCOIHAHUS FKOTOTHYECKON KyIbTYpbI,
cnocobHocmu cmasums €U U CTPOUTD JKU3HEHHBIE MJIaHBI.

JIngyHOCTHBIE pE3yabTAaThl OCBOCHUS MTPOTPAMMBbI 11O OUOJIOTUM JOCTUTAIOTCS B
€IMHCTBE YYEOHOM U BOCIHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHUS, PAa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBAXEHUSI K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTApLIEMYy MOKOJICHHIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHAalMOHAJIbHOrO Hapoaa Poccuiickonr Penepanuun, npupone u
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKICHHI, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE MKU3ZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMHA O0YYarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYITMOHHBIX MIPaB M 00S13aHHOCTEH, yBaXKCHHE 3aKOHA
U TIPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPHU CO3/IAHNN YIEOHBIX
NPOEKTOB, PpEIICHWH Yy4YeOHBIX ¢ TIO3HABATENIbHBIX 3a/a4, BBINOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C pa3HbIMU YOSKICHUSIMH, KYyJIbTYPHBIMU HEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJCHHH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTb POCCUUCKON IpaKJaHCKOW UIGHTUYHOCTH, TAaTPUOTU3MA,
YBaXX€HUsI K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH nepen Poaunoi, ropaoctu
3a CBOM Kpa#, cBOWO PolauHy, CBOM S3BIK M KYJbTYpPY, IPOILUIOE U HACTOSAILLIEE
MHOT'OHAIIMOHAJIBbHOr 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM MKHU3HU B COOTBETCTBHUHM C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS JKMUBOUM NPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

MMOHUMAaHHKE U peain3aliys 3J0pOBOro U 0e30macHoro odpasa xKu3HH (3710pOBOE
nUTaHue, COOJI0/IEHNE TUTUEHUYECKUX MTPaBUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATUH W OTHAbIXa, peryisipHas (Qu3nMyeckas akTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOI0 M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE UEHHOCTH TMPaBWJI HWHIMBUAYAJbHOIO M  KOJUIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE [ICHHOCTU MacTepCTBa, TPYIO0JIIOOHE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbIM cdepaM MpodecCUOHATILHON JIEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTUYECKH 11€71€CO00pPa3HOE OTHOIICHHUE K MMPUPOC KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHHE TJI00AIBHOTO XapakTepa HKOJIOTUYECKUX MNpoOIeM U IMyTed ux
pelieHus;

CIOCOOHOCTH UCTIONIB30BATh MPHUOOpETAEMBbIE TIPU U3YUYECHUH OUOIOT Y 3HAHUS
M yMEHHS TP  PEIIEHWH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B JKOCHUCTEMaX, OXpPaHy BHUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HEMPHUATUE JICUCTBUI, MPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOTHOU
cpene, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJIOTHMUECKHUE MOCIEICTBHS
MPEANPUHUMAECMBIX JCUCTBUU U IPEIOTBPAIATh UX;



HaJIMYHUE Pa3BUTOIO IKOJIOIMYECKOr0 MBILUICHHS, SKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYJBTYpPbl Kak CpEICTBA
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeCTaBlIeHUss 00 OKpYXKAloIIeM MHUpE KaK O €AUHCTBE IMPUPOJbI, YEJTOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IEJIbIO MOIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBHUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ybTaThl OCBOCHMs yueOHoro mpenmera «buomorus»
BKITIOYAIOT: 3HAYMMbBIC I  (POPMHUPOBAHUS MHPOBO33PCHHS 00YJarOUTUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYUHBIC TOHSTHS, OTPaKAIOIIIC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa M CHENU(PHKYy METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, DHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNe, HAOI0IeHNEe, U3MEPEHHE, DKCIICPUMEHT U IPYTHE); YHUBEPCATbHBIC
yueOHbIC JCHCTBUS (TTO3HABATENIbHBIC, KOMMYHUKATHBHBIC, pETYJSTHBHBIC),
obecnieunBaronre GopmMupoBaHre (PyHKIMOHAIBHON IPaMOTHOCTH U COIMATBLHOM
KOMIIETEHIIMM  OOYyYalolUXCs; CHOCOOHOCTh  OOy4YaloIIMXCA  HMCIOJb30BaTh
OCBOCHHBIC MEKIUCIUTIIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS ¥ YHUBEPCATHLHBIC
yueOHbIe IeCTBUS B MO3HABATEIBHON U COLMATIBbHOMN MpPaKTHUKE.

B pesynbrare uzyueHusi OMoJIOruy Ha ypoOBHE CPEHEr0 00IIero 00pa3oBaHuUs
y oOyuaronierocst OyayT cQpOpMUPOBaHbI [O3HABATENIbHBIE YHUBEPCAJIbHbBIC
yueOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC YyUeOHBIC ICUCTBUS,
PETYISATUBHBIC YHUBEPCATbHBIE YICOHbBIC JCHCTBHUS, COBMECTHAS JACSITEIHHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIEeTOo
00pa30BaHus TOJKHBI OTpaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHBbIMU MO3HABATEIbLHBIMHU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATENLHO  (OPMYJIHPOBATH W AKTyaIM3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWU 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KiIacCU(pUKAIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHI (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

OTpEeNeNsATh 1eNU JAEATeNbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI JACSITEIbHOCTH C TIOCTABIIEHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUSI (DAaKTOB U SIBIICHUMN
YKUBOU IIPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JCAYKTHUBHBIE, TIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJIHMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEACTBA ISl IPEACTABICHUS CYIIIECTBEHHBIX
CBA3€H M OTHOLICHUA B U3Y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUMA PA3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HHGOOPMAIMOHHBIX
UCTOYHUKAX;



pa3palaTeiBaTh IUIaH pEIleHUsl MPOoOIeMbl C YYETOM aHaiIu3a MMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIbTATOB
LIEJIIM, OLIEHUBATh PUCKU IOCIIEICTBUM NESITEIbHOCTH;

KOOPAMHUPOBATH U BBINOIHSTH pabOTY B YCIOBUSIX peajIbHOTO, BUPTYAJIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHA:

BJIaJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATENIbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMHM  pa3pelieHusi npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJb30BaTh PA3JIMYHbIE BHUJbl JEATEIBHOCTH 10 MOJYYEHUIO HOBOIO
3HAaHUSA, €ro HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0 B Y4YeOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3JITAHUU YUYE€OHBIX U COLMATILHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHOM
NEATEIbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBIIT [IPUYMHHO-CJIEACTBEHHBIC CBS3M W AKTyaJIM3WpPOBATh 3aJavy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apIyMEHTHI ISl JOKa3aTENbCTBA CBOMX
YTBEPXKIACHUH, 3a/1aBaTh [MAPAMETPBI U KPUTEPUU PELICHUS;

AHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOAE€ PELIEHHs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LIEJICHANIPABICHHBIM MOKWCK IMEpPEeHOca CPEACTB M CHOCOOOB
JEHCTBUS B TPOPECCHOHAITBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO WU IMPAKTHUYECKYIO OO0JAaCTH
KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, NPEJIaraTb OPUTMHAIBHBIE MTOAXOJBl U PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONYJSIPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VIHTepHeTe), aHAIU3UPOBAThH
UHGOPMAIMIO Pa3IUYHbBIX BUAOB U (JOPM MPEJICTABICHUS, KPUTUIECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENIPOTUBOPEUYNBOCTb;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otOope Ouonornyeckor MHGOpMAIUU, HEOOXOIUMOM ISl BBIMOJHEHUST y4eOHBIX
3ajay;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
Oouosiornyeckor nHGopMauu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeACTBa Npu pabore cC
OuoJornyeckod HHGpOpMalUe: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, abOpeBHATYpy, HOMECHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HaTJIATHOCTH;

BJIaJICTh  HABBIKAMH  pACIIO3HABAaHWUSA W 3alIUThl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1) o0OmmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JTUCKYCCHUHU TIO CYIIECTBY OOCykJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHLHO BBHITIOJHCHUS TIpejiaraeMoun
3a/1ayy, YIUTHIBATh MHTEPECH W COTJIACOBAHHOCTH MO3MIMN JIPYTUX YYaCTHHUKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOIICHWS, TOHUMATh 3HAYCHUE
CONMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHUi,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CIIOCOOaMu OOIIECHUS W B3aUMOJICHCTBHUSA, TTOHHUMATh
HAMEPEHUS IPYTUX JIOCH, IPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOIH30BaTh MPEUMYIECTBAa KOMAHIHONW W WHIWBHUIYATHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXI0T0 YiIeHa KOJIJICKTHBA,

NpUHUMATh 1€ COBMECTHOW  JCSTENLHOCTH, OpPraHWU30BbIBATH M|
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUXKCHHUIO: COCTABJIATH IUIAH JACHCTBHM,



pacnpenenarth poyid ¢ Y4ETOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pPE3yJbTaTbl
COBMECTHOM pabOThHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaX/I0I0 YJaCTHUKA KOMaH/ bl B 00U
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

peajaraTtb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJEHU C IO3ULIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IMO3UTHUBHOE CTPATETMUYECKOE IIOBEJIEHUE B pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaAXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSIMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM U HX
pElIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBUSX U IOCTYIKax IO OTHOIIEHHIO K JKUBOH IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEILHO COCTABJISITH IJIaH PEIICHUsI TPOOIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPEANOUYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsTh paMKH Y4€OHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BEIOOP, apTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIULUMU B
pasHbIX O0NACTAX 3HAHWM, TMOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA H
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX pE3yJIbTaTOB M
OCHOBaHUH, UCIOJB30BaTh MPUEMBI peIeKCHH AJIsi OLUEHKHU CUTYyallud, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKHM M CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHUIO;

OpPUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX IpPH aHalu3€ pE3yJIbTaToOB
NEeSATENBHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

IpUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTHX IPU aHaju3e pe3yJbTaToOB
NEATEbHOCTH;

PU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TIO3UIMH JIPYTOro YeJI0BEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJCpXKaHUS Yy4yeOHOTO MpeaMera
«buonorusi» Ha yrayOJaEHHOM ypOBHE OpPUEHTUPOBAHBI Ha oOecreyeHue
npouibHOro  oOyueHus  oOydarommxcss  Ouonmorud. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPNPETALIMU U MPeoOpPa30BAHUIO 3HAHUM, BUJbI JIESITEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHbBI IO
rojiamMm U3y4eHusl.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO Tipenamera «buomorus» B 10
Klacce NOJKHBI OTPAXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTe W PO OWOJOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B
MO3HAHUU  3aKOHOB NIPUPOJBI U  PEIICHHMH MNpodJieM  palMOHAIbLHOIO
PUPOAOIIONH30BAHMUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJI0rNy;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKMX 3HAHWUH, KOTOpas BKIIIOYACT:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKU3HB, KIIETKA,
OpraHusM, MeTaboIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BHUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi TeOpHst
HacneactBeHHoctn 1. Moprana), ydenus (H. W. BaBunoBa — o wneHtpax
MHOT000pa3us ¥ MPOUCXOKACHHS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€ IMHOOOpa3us
MOTOMKOB TIE€PBOIO IMOKOJEHHUS, PACUICIJIEHUSI, YUCTOTHl T'aMET, HE3aBUCHUMOTO
HacienoBaHuss 1. Menzaens, TOMOJIOTUYECKUX psSAOB B  HACIEACTBEHHOU
n3menurnBocty H. 1. BaBunosa), mpuHIumb! (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYyYHOT'O TO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOJII0/IeHNEe, SKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKapuOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB U CUCTEM
OpPraHoOB pACTCHHWH, >KUBOTHBIX, YEJIOBEKAa, IIPOIIECCOB IKUBHEIACATEIbHOCTH,



IPOTEKAIOIINX B OPTaHU3MaxX PACTCHUH, KUBOTHBIX U YEJIOBEKA, OMOIOTHYECKUX
poleccoB: 0OMEHa BeliecTB (MeTaboM3M), MPEeBpaIEHUsI YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOrO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpuorenes3a, MoCTAIMOPHUOHAILHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAUBUAYAJbHOTO  pPa3BUTUSA  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUSI T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSI3M MEXKIY OPTraHOWJAMU KIETKH M HUX
GYHKIUSMH, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH W UX QYHKIUSAMHU, MEXKITY
opraHaMyd U CHCTEMaMU OpraHOB y pAacCTEHUM, >KMBOTHBIX M YEJIOBEKa M HX
GYHKIUSAMHA, MEXAY CUCTEMaMU OPraHOB M WX (PYHKIHMSAMHU, MEXIY STalaMu
oOMeHa BElIEeCTB, ATaamMH KJIETOUYHOTO 1MKJIA U KU3HEHHBIX LIMKIIOB OPTaHU3MOB,
ATaraMy SMOPHUOHAJILHOTO Pa3BUTHS, TEHOTUNIOM U (PeHOTUNOM, (PEHOTHUIIOM U
dbakTOopaMu cpejibl OOUTAHUS;

YMEHHE BBIABISITh OTIIMUUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIUE aAPTYMEHThI, OHOJOTHMYECKYIO
TEPMHUHOJIOTUIO U CHMBOJIMKY JIJISl JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIIIT,

yYMEHHUE pelliaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBISTh MPUUUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXK]1y UCCIIETyEMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBICHUSIMU, JIeiaTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUHU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKUE pabOThl, COONIOAATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPATh UX OSKCIECPUMEHTAIbHBIMU
cpencTBaMu, (QOpMyYIHpys LEJb HCCIEIOBaHUSA, AaHAIM3HPOBATH IOJTYUYEHHBIE
pe3yabTaThl U JACNIaTh BHIBOJIHI,

YMEHHE Y4acCTBOBaTh B y4e€OHO-HCCIICIOBATEILCKONW PabOTe MO OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, TMPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TOPEACTaBISATH  MOJYYECHHBbIE  pe3yJdbTaTbl HA  YUYCHHUYECKUX
KOH(PEpEeHIHUSAX;

YMEHUE OIEHUBATh AITUYECKHUE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0sacTi OMOJIOTHH U MEUITUHBI (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE,
HaIPaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oymymiell mpodecCuoHAIbHON
JeSTENHbHOCTA B 00MacTH OWOJIOTHH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIBCKOTO XO3SMCTBA, MUINEBONW MPOMBIIUICHHOCTH, YIIyOJsTh MMO3HABATEIbHBIN
WHTEpPEC, HAMIPABJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOINIEH MPOQEecCHu u
NPOJOJKEHNE OMOJOTUYECKOTO 00pa3oBaHUS B  OpPraHU3AIMSAX  CPEIHETO
Ipo(heCCUOHATILHOTO U BBICIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3ynbTaThl OCBOEHUSA ydeOHOTO Tpenmera «buonorus» B 11
Kj1acce OJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTUHBl MHUpa, B IO3HAHUM 3aKOHOB MPHUPOJABl M PELICHHH SKOJOTMYECKHX
npoOJieM dYeloBeYecTBa, a TakKe B PEHICHWU BOIMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONIH30BaHUA, U B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJIETh CHUCTEMOW OWMOJOTMYECKHMX 3HAHUM, KOTOpas BKIIOYAET
OMpeJeieHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OHOJIOrHYEeCKUX
TEPMUHOB M TOHATUN (BUI, 3KOcHCTeMma, Ouocdepa), OMOIOrMUYECKUE TEOpPUHU
(aBomouonHas teopust Y. JlapBuHa, cMHTETHYECKasi TEOPUs SBOIIOLUHU), YUEHUS
(A. H. CeBeprioBa — 0 myTsx W HampablieHUsX 3Boironuu, B.W. Bepnaackoro — o
o6uocdepe), 3akoHbl (reHeTmyeckoro papHoBecus [x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. boapa), npaswna (munumyma HO. JIubOuxa,
AKOJIOTMYECKON NHUpaMHIibl SHEpruu), rumnoresbl (runoresa «vupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh ~ OCHOBHBIMH  METOJIaMM  HAy4YHOrO0  IO3HaHWS,
UCIIOIb3YEMbIMU B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HAONIOJIEHHUE, SKCIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPO/JIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUJIOB, OMOre€OLEHO30B,
KOCUCTEM U Ouocdepnl, CTAOUIU3UPYIOMIETo, ABUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpA, aJUIONATPUUECKOT0 U CUMITATPUYECKOT0 BUAO0Opa30BaHUs,
BIUSHUS  JBWXKYIIUX  CWJI  DBOJIOIMKM  HA  TEHOPOHA  MOMYJISIUH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpefie 0OMTaHUs, YepeOBaHuUsl HaIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB M OTOKA 3HEPIMH B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXKIY IMpolecCaMd HBOJIIOLUH,
JNBIKYIIUMU CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATh  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHUCTEM,
IPUCITIOCOOJICHHOCTh BHJIOB K Cpeie oOMTaHUs, aOMOTHYSCKHMX M OMOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aHUMOCBA3€H  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOIEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HWCIOJIb30BaTh COOTBETCTBYIOIIUME aAPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JUISI JI0KA3aTEJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAHEHUS MHOTrooOpasusi BHUJOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPO/IbI U YEIIOBEUECTBA;

YMEHUE pelIaTh OMOJOTMYECKUE 3a]]a4H, BBISBISTh IPUUUHHO-CJIEICTBEHHbBIE
CBSI3M MEXY UCCIIEyeMbIMH OMOJIOTUYECKUMHU IIPOLIECCAaMU U SBIICHUSMH, J€TIaTh
BBIBO/Ibl U IIPOIHO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOIHATH JIA0OpATOPHBIE M TpPaKTUYECKHe paldOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUraTh THUIIOTE3bl, MPOBEPSITh HX OKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMYIHpPYS 1eJb KCCIEIOBaHUS, AaHATU3UPOBATH IOJTYyYEHHBIE
PE3YNbTATHI U I€NIATh BHIBOJIbL;

yMEHHE Y4YacTBOBaTh B yueOHO-HMCCIIEOBATEIbCKONW padoTe Mo OMOJIOTHUH,
AKOJIOTMM W MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATh  TMONYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKUX
KOH(pEepEeHITUX;

YMEHUE OIEHUBATh TUTIOTE3bI U TEOPUU O TIPOUCXOKICHUH KU3HU, YEIOBEKa
¥ YEJOBEYECKUX Pac, O MPHUUMHAX, TOCIEACTBUAX M CIIOCO0aX MPEIOTBPAICHHS
r100aJbHBIX U3MEHEHUN B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyayuied MpodeccuoHalIbHOU
JESITENFHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOIOIb30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIbCKOTO XO3SiCTBA, IHIIEBOM
NPOMBIIUICHHOCTH, YIIyOJsTh TO3HABaTENbHBIA MHTEPEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOIHKEHHE
OMOJIOrNYECKOro o0Opa3oBaHUsl B OpPraHU3aLUsAX CPEAHEro NpodecCHOHaIbLHOrO U
BBICIIET0 00pa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanyecTBo yacos DJIeKTPOHHbIE
No /it HanMeHoBaHMe pa3aesioB U TeM Korrpomsusie | Mparmucckue (uu¢posbie)
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypebt
1 buonorus kak Hayka 1
2 JKuBbIe cHCTEMBI M X U3ydEHUE 3
3 Buonorus xieTku 2 0.5
4 XuMHUYecKasi OpraHu3aus KICTKH 9
5 Crtpoennie 1 PyHKITUN KICTKH 8
6 OOMeH BelIeCcTB U NMPEBpallleHUE SJHEPTUH B 8 1
KJIETKE
7 HaCJ'Ie)ICTBeH}.I.aSI uH(popMalus u 8 05
peanu3anys e€ B KJIeTKe
8 JKu3HEHHBIN UK KISTKU 6 1
9 Crtpoenue 1 pyHKIMHU OpraHU3MOB 17 1.5
10 Pa3mHOXeHHE U pa3BUTHE OpPraHU3MOB 8 1.5
1 I'eneTnka — Hayka O HacJlIeICTBEHHOCTU U 5 05
M3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUHUBOCTH 6
14 I'enernka yenmoBeka 3 0.5
15 Cenekmusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTHYECKask OHOIOTHS 4
17 PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 13




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Kourpoasnbie | IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 3apoxkIeHHe U Pa3BUTHE 3BOIIOLMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
MukposBosnonus 1 e€ pe3yiabTaTbl 14 2
MakpoaBomonus u e€ pe3ylbTaTbl 6
[IpoucxoxaeHue U pa3BUTHE )KU3HU Ha
4 P P 15 15
3emie
5 [IpoucxoxneHne yenoBeKa — aHTPOIOTeHE3 10 1
DKosorusi — Hayka O B3aMOOTHOIIEHHAX
6 OpPTraHKU3MOB U HAJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranusmsl 1 cpesa 0OuTaHus 1.5
DKonorusi BUI0B U MOMYJISIHHA 0.5
DKonorusi coo0IecTB. DKOIOTHYECKHIE
9 12 0.5
CHCTEMBI
10 buocdepa — rimobanbHast skocucTeMa
11 UYenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIA YYEHUKA

* buonorus. buonornyeckue cucrteMsl u npoueccel, 10 kmace/ Tepemos A.B.,
[Terpocosa P.A., O6miecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO « O]
MHEMO3U1HA»

* buonorus. buonornueckue cucremsl U nporeccsl, 11 kmace/ Tepemon A.B.,

ITerpocosa P.A., O6miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO « MOI]

MHEMO3NHA»

METOJIUNYECKHUE MATEPUAJIBI JJIsA YUUTEJIA

Tepemos, [lerpocona "buonorus. buonornueckuit cucremsl u nporecchl. 10-11
K. YTI1. ypoBeHb. MeTo. mocobue nmst yuurens. M.: Maemo3una, 2023.
Meronuka o0yuenus Ouonorun. Yacts 4. OOuias 6uoiaorus :
yueOHo-MeToauueckoe nmocodue / A. B. Tepemos, P. A. TleTrpocosa,

C. K. [Iarynuna, H. B. Ilepenosuy, H. A. boraanos; nox pex. A. B. Tepemosa. —

Mocksa : MIIT'Y, 2021. - 112 c.

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

bubmnorexa IJOK
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