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HOACHUTEJIBHASI 3ATIMCKA

IlporpamMma mo yueGuomy mpemmery "Buomorus" — ma YPOBHE cpemHerc ofmero
obpasoBanns paspaborama Ha ocHoe DemepanbHOrO 3axoHa oT 29.12.2012 Ne 273-03 «06
obpazosanuu B Poccuitckoit Menepammmy, GTOC COO, Konnenuuy IpenojaBanus yuebHoro
peaMeTa « BHOTOrHM) 1 OCHOBHBIX NONOKEHHH denepatbHoi pabodeif TporpaMMEl BOCIIHTAHHA.

Yuebunlit mpeamer « BHosoTHa» YIrAyGIEHHOro ypoBust u3yuenus (10-11 xnmaccsr) sipisercs
OJIHMM 13 KOMIIOHCHTOB IpeaMeTHOR obiactyu «EcTecTseHHO-Haymbe peaMetbiy. COmacHo
noaoxenuam GLOC COO npoduabkble yueSHbIE HpeaMeTEH, u3y4yaeMpie Ha yrayOonéHuom
YPOBHE, SBISIOTCH crnocobom muddepenupannn 06yveHHs Ha ypoBHE cpenHero obirero
00pa3zoBanus ¥ 1PH3BaAHLI 0GECTICUNTh IPEEMCTBERHOCTE MEXIY OCHOBHBLIM OOUMM, CpelHHM
ODLINM, CPeHEM IPO(ECCHOHANBHEIM H BbICIEHM ofpasorasueM. B 1o ke Bpemd Kaxcaii us
PTUX  y4eOHBIX IPEIMETOB JOJOKeH ObITh OPHEHTHPOBAH Ha NPHOPHUTETHOE  peilieHue
00pa30BATEALHBIN, BOCIHTATE/LHBIX ¥ PASBHBAIOLINX 3a7aY, CBSI3AHHBIX C poOpUeHTaLIHEH
OOYHAIOLINXCA M CTHMYIUPOBAUNCM HHTEPECA K KOHKPCTHOH 00NacTd Hayuynoro 3HaHuUs.
CBA3AHHOrO ¢ SHONMOTHEH, MeAULHION, 3KONOr e, ICHXOTOrHeH, CIIOPTOM HJIH BOSHHBIM HEIOM.

Hporpamma no yueGuomy npenmery "Buomorms” nadr IpeACTaBJIEHHE O TEIH U 3a1a4ax
H3YHEHHS Y4eOHOTo npeameTa «Buonoris» Ha yriyGiSHHOM ypoBHe, onpeneseT 0ba3aTenbHoe
(MHBAPHAHTHOE) MPEHMETHOE CONEPKAHHE, €ro CTPYKTYPHPOBAHHE 110 pasfieNiaM W TeMam,
PACHPEICICHNE TI0 KIACCAM. PEKOMEH/LYET HOCIEAOBATENLHOCTL H3YYEHHs yHeBHOr0 MaTepHaa
¢ YMETOM MOKIPCAMCTHBIN M BUYTPANPEAMETHLIX CBa3ell, JOrHKH yueBHOro apouecca,
BO3PACTHEIX ocobenuocTell olyuatomuxes. B mporpamve mo Suonorun peann3oBal TIPHHIAT
IPEEMCTBEHHOCTH ¢ M3yveHneM OWONOMMH Ha YPOBHE OCHOBHOIO o6UIEro oBpasoBaHms,
Oslarozmaps yemy NpPOCMATPHBACTCS HATPABICHHOCTS Ha IIOCACAYIONIEE PAa3BHTHE GHOIOTHYECKHX
3HAHUH, OPHCHTHPOBAHHLIX Ha (OPMHPOBAHME CCTCCTBEHHO-HAYUHOTO MHPORO3ZPEHHS,
IKOHOTHHECKOTO  MBILMICHHS, NPEACTABICHAR O 3MOpPOBOM 00pa3e JKM3HH. HA BOCIHTAHME
DEpPeKUOro OTHOWEHHA K OKPYIKafoWel pHpoaHol cpene. B MpOrpaMMe no OUONOIHH TAKKE
TOKA3AHE! BOIMOKHOCTH yueOuoro npeamera «buwonorus» B peamizauun Tpebopannii GPI'OC
COO K i HBPYEMBIM JINUHOCTHBIM, METATPEAMETHBIM H IPEMETHEIM Pe3ysisTaTaM obyaeHus u
B (POPMHPOBANHH OCHOBHLIX BHAOB YUEHHO-NO3HABATCALHON NESTEABHOCTH 00y HaIOLIHXCS 110
OCBOCHHIO  COJIEPIAHHA  OHONOTHYECKOro  o6pasoBaHus HA YPOBHE CPEAHEro  00uiero
obpazosanmsl.

Yuebupiit npeamer «Buonorus» Ha yposue cpenrero o6ero obpa3oBaHis 3ABEplIAcT
broNorAtecKoe 06pasOBANKE B IIKOJE H OPHEHTHPOBAH HA paciiHpenue u yriayonenue 3qanmit
00YHaIOLIMXCS! O JKHBOH MPHPO/IE, OCHOBAX MOJEKYIIIPHOMN M KITETOUHOMN GHONOIHH. IMOPHONIOr KK
¥ OHOJOMHH PAIBUTHA, [CHCTHKH, CENCKUHH. GHOTEXHONOMMM, BOMIONHOMHONO VUCHUS 1
IKOJOTHH.

Msyuenne yuebHoro npeamera «Buonorus» mHa yray6ueHHoM YPOBHE OPUEHTHPOBAHO HA
NOArOTOBKY 00YUYAIOIHMXCSA K IIOCHEAYIOMEMY [ORYYSHHIO GHONOTHYECKOI0 obpa3oBanusg B By3ax
A OpraHu3amuax CPeIHEro NpoecCHOHANbHOro ob6pasoranus. OCHOBY €ro CcOpepIamns
COCTABISACT CHCTeMA OHONOIMYECKHX 3HAHUH, [ONYUECHHBIX TIPH H3YUEHHH 00y HaOIITHMHECSl
COOTBCTCTBYIOIUX CHCTEMATHYECKHX Pa3feos OHOJOTHH HAa YpOBHE OCHOBHOTO OBIIEro
obpasonanns, B 10-11 kiaccax 9Tr 3HANHA TONYUAOT passutue. Tax, PACHIHPEHDI H YTy 0ieHbl
OHOJOrHYECKHE 3HANMS O PACTEHHMSIX, JKHBOTHBIX, TPHGaX, OakTepusix, OpraHH3Me <esoBeKa,
O0WIMX  3aKOHOMCPHOCTAN OKH3HH, JOMONHUTENLHO BIJIOUEHBl BHOIOIHUCCKHE CBEJCHUSI
NpHINATHOTO ¥ NOHCKOBOIG XApaKTEPa. KOTOPBIC MOKHO HCTIONB30BATE KAK OPHEHTHPBLI JUIS
focaenyiomero uidopa npodeccun. Bo3MOKHA TAKKE HHTErPALHA GHONOMHUECKEX IHAHAN C
COOTBETCTRY IOIMHMMH 3HAHHUAMM. [10JYy YCHHBIMHI O0Y YAIOIMMUCS [IPH H3ydYeHHH (H3IWKH, XHMHL,
reorpa(yiu ¥ MaTeMaTHKH,

Crpyxrypa nporpammer 1o yueGHoMmy mnpenmery "Bromorus® OTPAXKAET CHCTEMHO~
YPOBHEBLIA 1t OBOJIOLMOHULIA MOAXOALL K H3YYCHHIO GHONOrMH. COrnacho MM, H3YUaIOTCs
CBOHCTBA H 3AKOHOMEPHOCTH, XAPAKTEPHBIE AT JKHBBIX CHCTEM PA3HOIO VPOBHS OpraHu3aIim.
JBOJHOLMM  OPTaHHHecKOro Mupa Ha 3emile, COXPAaHenHst OHONOIHHECKOro pa3HOOGpasus



nnanets.. Tax, B 10 Knacce M3ydAIOTCS OCHOBBI MOJNEKYIIPHOH H KiAeTOWHOH OHOIOIHH,
IMOPHONOTHH U GHOJIOTHH PA3BATHS, TCHETHKH M CENEKUHH, OMOTEXHOOTMH H CHHTCTIICCKOH
BHONOrMY, AKTYAMH3UPYIOTCH 3Hasus oO0ydalommuxcsa I0 OOTAaHMKE, 300J0THH, HATOMEHH.
dusmonorny denopeka. B 11 xacce H3ydaoTess 3BOMOUMOHHOE YUEHNE, OCHOBBI JKONOTHH U
yaenue 0 brocdepe.

YyeOublii  npeaMer «Buonords» npuspan  00ecIeydTh OCBOCHHE  O0yUYarOIHMUCS
OHOTOTHUECKUX Teopui W 3aKOHOB. Hiel, NPUHUMIOB H NPAaBWI, NEXKalIHX B OCHOBE
COBPEMEHHON eCTECTREHHO-HAYYHON KapTHHBI MUpA, 3HAHWH O CTPOEHHH, MHOTooOpasus H
0cOGEHHOCTAX KNETKH, OpraHu3Ma, MONyAIuuM, OHOLEH03a, 9YKOCHCTEMBI, O BbIIAIOLIHXCA
HAYYHBIX JOCTHOKEHHSIX, COBPCMEHHEIX HCCIEJOBAHHAX B OHOJNOIMH, TPHUKIAAHEIX aclleKTax
GHOJOrHYeCKIX 3HaHMA. JUts pasBUTHs ¥ 1IOJUIEpIKanHHs HATepeca obydatoummxes Kk GHONOriy
HapALY CO 3HAUUTENBHLIM 00bEMOM TEOPETHYECKOTO MATEpHAlIA B COACPIKAHMH NPOrpaMMbl 10
BHONOTHH TIPeAyCMOTPEHO 3HAKOMCTBO ¢ HCTOPHEH CTAHOBIEHHS W DAsBHTHs TOM HWIM HHOH
06sacTH GUOJOrHY, BKIAZOM OTEYECTBEHHBIX H 3apYOEeKHBIX YUSHBIX B PELUEHHE BROKHEHIINX
OHOJIOMMUECKHX H 3KOIOTHUECKUX Npodiem.

Llens usyuenus yuebuoro npeamera «bronorus» Ha yruybn€HHOM ypoBHE — OBJIajeHHE
OBYHAKIMMICS 3HAHUSIMH O CTPYKTYPHO-(DYHKIHOHA/IBHON OpPraHH3allidl >KMBBIX CHCTEM
PA3HOro panra u NpHoOpeTeHIe yMEHKH HCIIONbL30BaTh 2TH 3HaHus B (OPMUPOBAHUY HHTEpECa K
oTIpeIenEHHON 0OnacTH MpodecCHOHANIBHON JeqTeLHOCTH, CBA3aHHON ¢ OHONOrHeH, WM K
BLIOOPY YUEOHOTO 3aBEACH S JUls IPOIOIIKEHHs OUONOrHYECKOTr0 00pa3oBaHHUsL.

JlocTHiKeHHE LedH M3ydenns yueOuoro npeaMmera «buonorus» Ha yrnyOGna€HHOM ypoBle
obecreurBaeTes pellleHHeM CHeRyiOIHUX 3a1ad:

OCBOEHHE 00YHAIOLIMMHCS CHCTEMB] OHOJIOPHIECKUX SHAHHMH: 00 OCHOBHBIX DHONOTHYECKHX
TeOPHSIX, KOMIESMUMSK, PUIIOTE3aX, 3AKOHAX, 3aKOHOMEPHOCTAX H IPaBUIax, COCTABIAIOHIMX
COBDEMEHNYIO ECTECTBEHHO-HAYYHYIO KAPTHHY MDA, O CTPOSHHM, MHOrooOpasuu o
0coGeHHOCTSIX OHOJOTHYeCKHX CcHCTeM (KICTKA, OPraHH3M, NONyJIAnHd, BHI, OHOreoueHos,
Guocdepa): 0 BLLAAIOLIMXCS OTKPLITHIX i COBPEMEHHBIX HCCIEAOBAHMIX B OMOTOIUHY;

O3HAKOMJIEHHE  OOYYAIOIIMXCS € METOJAMH  TIO3HAHMA  JKHBOM  IPHPOABL
PICCIICIOBATENLCKHMH METONAMHE OHOJIOTHUECKUX HAYK (MOJICKYJISPHOH H Knerounol GHOIOruH,
IMOPHONOrUK i OHONOIUH PA3BUTHS, TCHCTHKY W CENeKIUH, OMOTEXHOOIMY M CHHTCTHICCKOH
OMONOTHH,  [ANCOHTOJOrMM,  KOJOIMH);  METOJaMM  CaMOCTOATENLHOTO  IIPOBENEHI
BUONOTHUECKHX WeclefoBanuil B maboparopun # B mpupoae (HabmolcHHE, H3MEpPEHHE,
IKCTICPUMEHT, MOJEAUPOBAHKC);

OBIAfcHHE OOYUAIOMIKMHCE YMCHUAMH: CAMOCTOATENBHO HAXONUTh, AHAIM3HMPOBATL M
HCIOJ30BAT, GHOJOTHIECKYIO Hin(hOPMAIHIO: TO/L30BATHCSE OMOMOTHUECKOH TEPMUHONOTHEH I
CHMBOJIMKOH; YCTAHABIHBATE CBSI3b MENCY PA3BUTHEM OHOJIOTHH U COLMATLHEO-IKOHOMHCCKHMH
¥ DKOMOTHYECKHMHU ITPOGIeMaM I YeTOBEUECTRa; OLEHHBATE TIOCHIENCTRHS CBOEH IeATCNBHOCTH M0
OTHOUIEHHIO K OKpyXaomel 1pupogsofl cpene, coOCTBEHHOMY 3I0POBBIQ M 3J0POBLIO
OKpYKAIOUUX Mmozneit; 060cHOBLIBATL W COBMONATE Mephl MPOMUIAKTUKA HH(EKIMOHHBIX
saBoneBanuii, TpaBIJa HOBedeHHd B fpupoie u ofecredenus Oe30TmacHOCTH COOCTBEHHOH
HHBHEIEATENLHOCTH B 9Pe3BbMaliHbIX CUTYAUMIX NPHPOAHOTO W TEXHOTECHHOrO XapakTepd;
XapaKTEPH3OBATL COBPEMEHHBIC HAYHIHbIE OTKPLITHSA B 00MacTH GHONOrH;

pasBUTHE y O0YYAIOUIHXCS HHTEUISKTYABHBIX H TBOPUECKHX CTiocobHOCTel B Imponecce
JHAKOMCTBA € BBIJQIOMIMMHUCS OTKPLITHAMHE W COBPEMEHHBIMH HCCIENOBAHHAME B OHONOTHH,
pemiaeMpiME €10 nipofieMaMi. METoRoNoruel OMOJOTHYECKOro HCCICHOBAHNA, NPOBEACHHA
SKCHEPHMEHTATLHBIX  HCCHeA0oBaHuil, pemeHHs OMOJOTHYECKHX  3afad, MOICIMPOBAHUA
fronornieckiix 00BEKTOB U IPOLECCOB;

BOCITMTAHHE Yy OOyUarOLINXCsl HEHHOCTHOTO OTHOILEHHS K JKHBOH MPHPOAEC B IIEIOM H K
OTHENBHBIM €€ ofberTaM ¥ SBICHHSM; (DOPMUPOBAHNE HKOJOTHYECKOH, PeHETHIeCKOU
rpaMoTHOCTH, O0LIEH KyJBLTYPHI ITOBEHEHHS B [PHPOLE, HHTErPallMy eCTECTBEHHO-HAYYHBIX
IHAHKIH,

npuobperenne 00YHAIOMHMHCS KOMIETEHTHOCTH B PALMOHATBHOM IIPHPOJIOTIONE0BAHIH
(COBTIONEHNE TpaBuil YOBEACHHS B [IPHPOJE, OXPAaHBl BHIOB, 3KOCHCTEM, OuoCheps!).



COXpaHEHHH COGCTBEHHOTO 3MOPOBLS M 3MOPOBES OKPYIKAOIAX MIOZei (cobmomenns mep
npodunakTuiy 3abonesanuil, oGecneuenne Ge30NacHOCTH KHZHEICITENbHOCTH B 4pe3BbIYaiiHBIX
CATYAUHAX NPHPOANOTO B TEXHOTCHHOMO XapaKTepa) Ha OCHOBE HCHONBIORAHNS OMOIOMHYeCKHX
3HAHMH 8 yMeHHH B TTOBCEIHEBHON KH3HM;

COSMANME  YCAOBMH JUIS  OCOBHAHHOTO BLIOOpPA  OOYUAIOIMMHCS  WHIHBHAYAILHON
00pazoBaTenbHOM  TPAEKTOpHH,  CHOCOGCTBYIOmEH IHOCHEAYIOWEMY  NPOYECCHOHALHOMY
CaMOOTIPEAETICHIIO, B COOTBCTCTBHMM C MHAMBHAYQILHBIMH MHTEPECAMH H MOTPeGHOCTIMH
PerHoHa.,

Obuiee wMCNO 4YaCOB, OTBEACHHLIX Ha H3YUCHHE GUOAOLHH HA yriyOIeHHOM YDPOBHE
cpenrero obiero obpazosanus, cocrapager 204 waca: B 10 xaacce — 102 1aca (3 waca B HezemO),
B F1 wacce — 102 vaca (3 vaca B Hememo),

OrGop opranusalunosHbIX (OPM, METONOB U CPELCTR 00y4eHHust GHOAOrMHA OCY ILIECTRIACTCS
C yuCTOM CHEUA(GUKH eT0 COAEPKAHHS W HANPARIESHHOCTH HA [IPOJOIGKEHHE OHONOIHYECKOTo
00pa3OBaHHS B OPraHH3aLUAX CPETHErO NPOPECCHOHAIBHOIO U BEICIIErO obpazorammsl,

OO0szaTenbubIM yCTOBMEM NIPH OBYYEHHN GHOJOTHH HA yrioyOnEHHOM YPOBHE ABETCS
NPOBCHCHAE 1a00PAaTOPHBIX M nNpakTHIeCKHX pabor. Tawke yuacTHe o0yualommxcs B
BBIIONHEHHI IPOCKTHBIX H YUEOHO-HCCIEHOBATENBCKIX PAGOT, TEMATAKA KOTOPLIX ONPEIENSeTCs
YHHATEIEM Ha OCHOBE HMCIOWNXCS MATCPHANLHO-TEXHUYECKHX PECYPCOB M MECTHBIX TPHPOIHELIX
VCIOBHI.

COZEPKKAHHUE OBYUYEHMSI 10 KJIACC

Conepxarue INPOTPaMMBI,  BEINENEHHOE KYPCUEOM, HE BXOIHT B IPOBEPKY
FOCY AapCTBEHHOH uTorosoit arrecrauun (THA).

Tema 1. Bronornsa kak nayka

Copemenrias Guonorus — KoMIekeHas uayka. Kparkas HCTOPUST Pa3BUTHs OUOJIOTHH.
buosornueckue Haykn u mzyuaeMble dvu npoBnembl. OyHAAMEHTANBHDLC, NPUKIANHBIE #
NOHUCKOBBIE Hay4HLIE UCCIIEAOBANIS B OHOJIOTHH.

3Haucrne OMONOTUH B (GOPMUPOBAHHU COBPEMEHHOM SCTECTBERHO-HAYYHOH KapTHHbI
Mupa. [Ipodreccrn, crasanupie ¢ Guonoryeil. 3HavcHue GHONOTHH B HPAKTHUECKOH NesTeNLHOCTH
HEIOBeKa: MEANIIMHE, CEMBCKOM X03SHCTEE, TPOMBIIINEHHOCTH, OXPAHE TIPHPOIBL.

JdemoreTpanyuu

Hoprperer: Apucrorens, Teodpact, K. Jluuuett, JK. B. Jamapx, Y. [Mapeuu, Y. lapeet,
I Menzens, B. W. Bepwazexwii, M. Il [Masnor, M. WM. Meunnkxos, H. U. Bapunos, H.
B. Tumodees-Pecosekui, [x. Yorcon., ®. Kpnx, 1. K. Bensen.

Tabnunet u cxembl: «CBsish OUOIOMHM ¢ APYTUMH HayKammy, «CHCTEMA BUOIOMHIECKUX
HAYE»,

Tema 2. Juppie ciereMnl H HX HIyUeHHE

KnBrie cHCTeMBI KaK TpeMeT nayuenus Guomorny. CBORCTRA KHBBIX CHCTEM: EAMHCTRO
XHMHHMECKOrO  COCTABA.  JHCKPETHOCTB M LEMOCTHOCTh, CHOYKHOCTH H  YHIOPSLIOUCHHOCTE
CIPYKTYPBL,  OTKPLITOCTL.,  CAMOOPraHM3aliisl, — CaMOBOCHPOM3BEACHHE.  Pa3APadKHMOCTb.
H3MEHUKBOCTh, POCT U PA3RHTHE.

YPOBHH  OPrau3aiilH  KHUBLIX  CHCTEM: MOJIERYTSIPHEIR.  KIIETOUHBIA, TKAHERBIH,
OPrafu3MeHHbI, MOMYJISALHOHRO-BHAOROH, IKOCUCTEMHLIH (OHOreoneHOTHYECK Il ),
drochepuplit. ITpomeccs!, NPOHCXOMANIHE B IKUBLIX cHeTeMax. OCHOBHbIE TIPU3HAKH KHBOTO.
Ku3Hp kax Gopma CyLIECTBORAHMS MATePHH. Hayxu, usyuarouine sxussie CUCTEMB! HA PA3BHBIX
YPOBHSIX Oprasii3aliii.

Hsyuense scnBeix cnerem, MeTomsr 6Guonornueckoi Hayku. Habmonenue, usmepenue,
IKCICPHMEHT,  CHCTeMaTu3auus, Meraadannz.  [ToHstHe 0 3aBHCHMON H  HE3IABHCHMOMN
nepemennoi. [lnauuposasive akenepumenta. [loctanopka u nposepka runotes. Hysepas
runotesa. Howstae BLIOOPKHE 1 €& NOCTOBEPHOCTh. PasBpoc B SHONOTHUSCKHY TAHHLIX. Onenxa



AOCTOBEPHOCTH MOMYUSHHBIX Pe3YJILTaToB. [IPHYHHLI HeKaKeHns PE3YJIBTATOB 3KCIIEPHMEHTA.
Honsrue cratucruyeckoro recra.

Hdemoucrpanun

Tabmuubl _u_cxemsl: «OCHOBHBIE IPU3HAKH XKU3HW», «bBuonoruveckne cmcremsny.
«CBoitcTBa MUBOH MaTepHmy, «YpPOBHH Oprany3aliin xKuBoH OpHPOaLI, «CTPOEHHE KUBOTHON
KIETKR , « Txau JKHBOTHEIX®, « CHCTEME! OPraHOB YeI0BEYecKOro OpranusMa», « BHOreoneno3»
«brocepar, «MeTonn! m3yuenns xuBoit OPHPOIBTY.

QbopyjioBanue: saboparopHoe obopyioBanne  Juis  TIpOBeseHus Habnonenni,
H3MEPCHHI, DKCNEPUMEHTOB.

Ipakruseckan paGora «Venonpsopanue PasjIFYHEBIX METONOB IPH HM3YYCHHH IKHBBIX
CHCTEMY,

>

Tema 3. Brosorus kiercn

Kraerka — crpykrypro-byuxumnonansuas CHMHANA KHBOTO. VICTOPHS OTKPBITHS KIAETKH.
Padoter P.Tyka, A. Jesenryxa. Knerounas teopis (T. Hlpann, M. Llnefinen, P. Bupxos).
OCHOBHBIE ITONOKEHNS COBPEMEHHOH KIETOYROMN TEOPHHU.

MeToabl MONeKyAApHOH 1 KIETOUHOH GHOMOrMK: MHKDOCKONHS, Xpomarorpadus,
NEKTPOPOPE3,  METON  MEUCHBIX  ATOMOB, nuddepenunansHoe HenTpudyruposanye,

KYJLTUBUPOBAHIE KIETOK. H3yyenue hurcuposannvix KACHOK. DNEeKTPOHHAS
MEKpOCKOnust. Konghoranvnas suxpockonus. Bumansnoe (npudicusiennoe) uzyuenue xnemor.
Hemoncrpanun

Hoptpeter; P. I'yxk, A. HNesenryk, T. Ipann, M. neitnen, P. Bupxos, K. M. bop. ,

Tabmuer 1 cxemsr: «Cretooit MUKPOCKOIIY. «INEKTPOHHBIH MUKPOCKOIT, «Hcropus
Pa3BUTUA METOJOB MUKPOCKOTIHHY.

Obopyzosanme: cReTOBOIM MHKPOCKOIl, MUKPOTIPEHAPATEl PACTHTENBHEIX, JKHBOTHEIX H
DakTepHanbHbLIX KISTOK,

[IpaxTayeckan paGora «Msyuenue METOLOB KACTOYHOH Guonmormm (xpomatorpadius,
anexrpodopes, mudepennnanuoe neHTpH(pyTHpoBanue, [1L[P)y.

Tema 4. Xumnueckas opranmzanus iierky

XHMHUECKHH COCTAR KIIETK. Makpo-., MUKPO- B Y IBbTPAMHKPO3IEMEHTEI. Boga u eé poms
Kak —pacTBOpuTels, peareHta, yuactue B CTPYKTYpPHPOBAHHE KICTKH, TETOPery siuH.
MuHepanbHbIe BEIECTBA KICTKH, HX GHOIOrHYCCKas poiib. PoJIb KATHOMOB ¥ aHHOHOB B KITeTKe.

Oprannyeckie BelecTsa KIeTkH, BHOTOMHYeCKHe NONHMEPEI. Bellku. AMHHOKHCTOTHEIET
cocras benkos. CrpykTyphr GenkoBoit Mosteky el leppuanas crpykrypa Geska, werrmimas
CBS3b. Bropuunas, Tpermumas, uersepruunas CTPYKTYpel. [Jenatypanusa. Ceoiictea 6enkos,
Knaccuukanus 6enkos. Buonoruueckue bymxmun 6enkos. Tpuons..

Yriesombt. MoHocaxapusr. ANCAXAPHIBI, ONATOCAXAPU/LI H TOMCcAXapUAB. O6mi
IilaH CTPOEHHS ¥ (PU3MKO-XMMHYCCKHE CROMCTRA yrnesozos. buonoruveckue Gysxuuum
YTIIEBOLOR,

13031591788 Fanpodunbho-runpodoburie  croiicrsa. Knacendwraims  mununos.
Tpuraunepunet, Gpochonumunsl, Bocky, cTepounsl. bronoruueckue Qyaxunn munumos. Obume
CBOMCTBA  OHOJOTHICCKHX MeMODaH —  TEeKyuecTb, CIIOCOGHOCTL K CaMO3aMBIKAHIIO,
HOJIYTIPOHHIIAEMOCTS.

Hyxmennoprie xucnorsr. JHK 1 PHK. CTpoense HyKIEHHOBBIX KHCIOT. Hyxneornmsl.
Ipurimn Kommnemenrapuocty. Ilpasuno Yapragda. Crpyrrypa JIHK — nsoitnag CTIH A,
Mecronaxoxienne u 6HOnOrHYECKIe Gynxunn JHK. Buasr PHK, Gynxnmu PHK B knerke.

Crpoenne monexynn AT®. Maxpospruveckue ceasu B Mosiekyne AT®. Buonoruueckue
yuximun - AT®.  Boccranornenibe UEPEHOCHHKY,  uX  GyHKmm# B KieTke. Jpyzue
HYRILCO3HOMPUochamur (HT®). Cexsenuposanue HHK. Memodw eHOMUK,
MPAHCKPURINOMUKY, RPOMEOMUKL.

CrpykTypHas GHOJNOTHS: GHOXHMHEYECKHE H Ouodusnyeckie HeceOBARES COCTABA H
MPOCTPAHCTBEHHOR  CTPYKTYpBI  GHOMOJEKYII Modeauposane  cmpyrmypor vyl



Ouoxonexy u ux xomniercos. Kosnviomepitoul dusaim u OPeAUUYCCKNL CUNINES BUOMOLCKYA U UX
HENPUPOOHbIX dHUAV206.

Hemoncrpanun

Hoprpetsr: JI. [Mommur, Tox. Yorcon, ®. Kpuk, M. Yunxuuce, P. Opanxmmn, O. Caurep,
C. Hpysuuep.

[lnarpammets: «Pacrpesenchye  XAMHYECKHX — SHEMEHTOE B HEXKUBOL IPUPOIEY,
«Pacnipenenenie XAMHIECKHX AIEMEHTOR B SKHBOI APHPOIEY.

Tabnuuer u cxemor: «ITeprojuueckas Tadauua XHMHYECKHX aemeHToR», «CTpoeHue
MOJICKYJIbL BOALDY, «DBemecrsa B cocTaBe OpraHusmor», «CTpocHHe MOJIEKYAEL Oelkay,
«CTpyxTypnl GenxoBoil Monekymen, «CTpoemHie MOIIEKYJI YITEeBONOB», «CTpoeHue Mosnekyn
nanyoBy, « Hykinennossle kuciorsy, «Ctpoenne MOJIeKyJIbI ATO»,

O6opyaoBaHHe: XUMHUECKAS TIOCY A | 000pyIoBaHKeE.

Jlaboparopnas paGota «O6Hapy:KeHHe GEIKOB ¢ TTOMOIIBIO KAYECTEEHHbIX PeaAKIIity,

JlaGopatophas paGora «Mceienosanne HYKICHHOBBIX KHCIOT, BUKEACHHBIX H3 KICTOK
PasIUYHLIX OPraHa3MOR».

Tema 5. CTpoenne v pynximn Kirericn

Tuner knerox: sykapuoTHYeckas u npoxapuoTHiecKkas. CTpyKTypHO-(YHKIIMOHATBHbIC
00pa3oBaHus KIETKH.

Crpoenne mpokapuoTudeckod xmerku. KheToudas crenka Baxrepuit u apxeil.
Ocobentoctn cTpoeHus reTepoTpoHol U aBTOTPOMHOH IPOKAPHOTHIECKHX KIETOK. MecTo o
POMb OPOKAPHOT B GHOLEHO3AX.

Crpoenue w (yHKHHORHPOBAHNE SYKAPHOTHUECKOH KeTKH, JITasmMaTHyeckas meMOpana
(mnasmanemma).  CTpyKTypa  IUIa3sMaTMyeckoft membpansl.  Tpamcropr Bemects  uepes
[Ta3MaTHICCKY0 MeMOpaHy: macCHBHEIL (mudysnd, obrerutunas IRQDY3HST), AKTHBHBIH
(HepBUYHBIH M BTOPHUHBIE AKTHBHBIE TpawcopT). Honynpounnaemocts membpanbl. PaGota
HATPUH-KATNEBOr0 Hacoca. DHIOLMTO3! IMHONKHTO3, ParoLuTO3. SK30muTos. KiIeTounas cremKa.
Crpyxrypa 1 (pyHKIHE KIETOYHON CTEHKH pacTeHwi, rpudos.

[urormasma. [urozoms. Inrockerer. JIpuouenue IHTOMLIAZMEL Opramomel KIETKH.
OanoMeMOpaHHble OPraHOUALI KACTKH: 3HAOIUIA3MATHYCCKAS CETh (IMIC), armapar Fonbaxw,
JIH30COMBI, KX CTPOGHHE U (PYHKIMH. B3aHMOCBAI3h 01HOMEMGpaHHBIX OpraHOMIOB KIETKH.
CTpoenue rpanyssSpHOrO  peTHKyIyMa. Mexaniz nanpacsrenus  6eacos ¢  ITC CunTes
pacTBOpHMBIX  OenkoB.  CHHTE?  KIETOUHBIX membpan.  Tnagkuil  (arpamymapusii)
IRAOMIA3MATHYECKHH PEeTHKYIyM. CexpeTopHast (yHKuus anmapata [omsmin. Mooudnmayus
beiroe ¢ annapame Ionvoxcu. Copmuposia benkos 6 annapame oxpodcu. Tpancnopt sewects
B KIeTKe. Bakyosu pacTHTENbLHBIX KIeToK. KIeTounntii cox. Typrop.

HomyaBTOHOMHEIE  OPraHOHIL!  KIETKH: MHTOXOHIPHH, TINAaCTHABL [Ipoucxoncdoenue
ymoxondputi u nagemud. Cumbuozenes (K.C. Mepeacrosexui, JT. Mapaynuc). Crpoenne u
byuxuuu  mETOXOHIApPHH H  IECTHIL llepeuunbie, BTOpHYHLIE H CIOXKHBIC ILIACTHIE
(POTOCHHTEINPYIOIHX  HYKapHOT.  XJTOPOILIACTLL XPOMOILTACTBI,  JNEHKOIIIACTE  BBICIIHNX
pacTenuii,

HememGpanuple opranouns: kietku CTpoeHue u yurign HeMemOpaHnbIX OPraHoOHIOB
Kaetkn.  PuGocomer. [Ipovescymounvie  hunavenmo. MukpohumamMentol, Axmunossie
MUKpOQUiaienmbl.  MBILIEUHBIE  KICTKH., ARIMUNOSHIE  KOMRONCHIIbI HEMBIULEYTIbIX
kremok. MuxpotpyGouxu. Knerouusii nentp. Crpocine U ABmKeHHe KIYTHKOB H PEeCHHUEK.
Mukpotpy6ouxn muronnasser. Llentpuons. Benku, QCCOYUUPOBAITBIE © MUKPODIIAMEmany U
murpompybourayiu. Momopuwie 6eiuru,

Anpo. Obonouka sapa. Xpomariil, KapHOILIA3Ma, AOPBILKA, UX CTPOCHME U (DyHKUMH,
Anepubiit Genxosbri marpuxe. TpocTpancrsennoe PACIIOJIOKEHHE XPOMOCOM B HHTEpQazHOM
SUIpE. Jyxpoyarmun u eemepoxposamun. Benku XpoMaTHaa — PHCTOHBL [unasuxa sdepioir
oboaouru ¢ wumose, Sdeproii MPAHCHOPI,

Knerounpre Brmrouenms.  CpaBHuTersHas XapakTepHCTHKA — KIETOK  JYKAPHOT
(pacrarensHOH, IUBOTHOH, rpubHOH).



Jdemoucrpayun

Hoprpersr: K.C. Mepesxxoserwuit, JT. Mapryiuc.

Tabmuupr 1 cxempi: «CTPOCHHE 3YKAPHOTHICCKOH KACTKHY, «CTpoCHME KHBOTHOMH
KNEeTKHY, «CTpoeHHe pacTHTENBHOH KreTkm», « CTpoeHie MHTOXOHIPHNY, «Anpo», «Crpoerue
MPOKAPHOTHUECKOM KIIETKIY.

O00pyIOBAHHE: CBETOBOH MHKPOCKOL, MHKDOIIPENAPaTLl PACTUTENBHBIX, JKHBOTHEBIX
KJIETOK, MHKDOIPENaparsl OaKkTepualbHbIX KICTOK.

JlaGopartopuas padora «Msyuenue crpoerus KieTok PasyIMYHEBIX OPraHH3IMOBY .

Hpakrudeckan padora «M3yuenne cBOHCTB KICTOUHOM MeMOpaHbDy.

Jlabopatoepuas pabora «Mccnenosanne mazMonysa 1 IenIasMoiHIa B PACTHTENRHEIX
KJIETKax».

Hpaxraueckasn padora «M3yyenne IBMKEHUS HUTONNAZMEL B PaCTUTEIbHBIX KISTKAX.

Tema 6. Ofmen BentecTs u NpespamIenye IHEPTHH B IJIETKE

ACCUMMISILMA W AUCCUMEISLES —~ JIBe CTOPOHB! MeTaboimsMa. THItbl obMeHa BEIIECTR:
aBTOTPO(HEIN U reTepoTpodmeiit. Yuacrue KHCTIOpoJid B 0OMEHHBIX TIpoLeccax. DHEPreTHYECKoe
obecnieuenne kietku: npespamerue AT® B 06MEHHBIX mporeccax. MepMEHTATHBHEI XapakTep
peakuyy Knerousoro MerabousMa. GepMenTE], UX CTPOCHHE, CBOUCTBA M MEXAHH3M HEHCTBHSL.
Kodepmentsl. OTanuns dpepMeHToB OT HCOPTaHHIECKHX KaTAIH3aTOPOB. bemku-akTuBarops! u
OeIKU-MHIOHTOPEI.  3aBHCHMOCTL  CKOPOCTH (DEPMEHTATHRHEIX DEAKHMH OT PasNHUHLIX
(axTopos.

Hepsuunpili cHnTes opramuyeckux BelecTB B KITeTKe. DoTrocunTes. Anoxcuceniviii u
oxcueeltol - pomocunmes Y Gaxmepuii. Ceemocobupaiowue  nuzMenmbL U MuZMENIb
PeARyUOHKO20 yenmpa. PONL XAOPOINACTOB B mpolecce (oTocHHTE3a. CRETOBAT M TeMHOBAT
baser. Pomoduixanue, Cs, Cy. u CAM-munot gomocunmesa. TIpoAyKTHBHOCTE (OTOCHHTE3A.
Brusinue pasinansIX ((akTopos Ha CKOPOCTE (JOTOCHHTE3A, IHAUCHHE (orocuuTesa.

Xemocuntes.  PasnooBpasHe  OpraHH3MOB-XeMOCHHTETHKOR: HATPHDATAPYIOILHE
GaxTepun, Jxere30baKTepHn, CepoSaKTepyH, BOIOPOIHEIE BaxTepuu. JHAUCHIIE XEMOCHHTE?4,

Anaspobueie opranusmel, Brjsl 6poxeHus. [Tpomyxrul OpoiKerns ¥ UX MCIOIb3OBAHME
HENOBEKOM. AHaspoOHLIC MHKPOOPIraHU3MbLL KAK OOLEKTHl GHOTEXHONOMMH K Bo3bynuTenu
GonesHeil.

A3pOOHBIC OpraHmsMbl. DTanbl IHEPrETHUCCKOr0 o6MeHa. [10ArOTOBUTENBHEI SFalL
I'iuKoan3 — GeCKHCIOPONOE PACIIEILICHAE [IIOKO3bL.

Bronoriueckoe oKHCIeHNe, K KISTOYHOEe AbXanue. Poib MHTOXOHIPHH B Ipoleccax
Bronornveckoro OKHCIIEHUSE, Huxniueckue peaxuumy, Okremurensioe
hochopunuposanue. Suepeus. vembpannozo 2paduenma npomonos. Cunmes ATD: paboma
npomounoi  AT®-cunmasor. HpeuMymectea  aspoBuoro OyTH O0MEeHa BelIeCTB Iepel
agaspoOHbIM. DPOEKTHRHOCTL IHEPreTHUECKOro 0AMEHa.

Hemoncrpauun

Hoprpeter: Mox. Mprctan, K. A. Tavupsizes, C. H. Bumorpanckuit, B. A, Dnrensrapar,
IT. Muaruens, I'. A. 3asapsum.

Tabmuner v cxempl: «DoTocHHTES, «uepreTuveckuii obmeny, «BuocHuTes Oesxan,
«CTpoenne drepmentay, « XeMocHHTEY.

OBopy0BaHHE: CBETOBOH MHKPOCKOT, 060OPY IOBaHHE 1S FIPHTOTOBJIEHHS! TTOCTOSHHBIX 1
BPEMEHHLIX MAKPOIPEIIAPATOB.

Jadoparopuas paGora «}3yueHne KaTaiHTHYECKOH AKTHBHOCTH (pepmenTos  (Ha
IIPUMEPE aMHAA3B! WIIH KATalashl )}y,

Jaboparopuast padora «tayuenne (epmentaTHBHOrO PacIeIIeHus]  NEPOKCHIa
BOXOPOXA B PACTHTEIBHLIX U JKEBOTHBIX KIETKAXY.

Jaboparopuast paGora «CpasHenne npoieccon GOTOCHHTE’A H XEMOCHHTESAY.

Jlaboparopwas padora «Cpasnenue nuponeccosn OPOIKECHHS M JLIXAHMIY.

Tema 7. Hacnenersennas nudopmanms u peanusanis eé B KieTKe



Peaxnun marprunoro cumresa. Hpunumn xommrementaprocty » PEAKIHAIX MATPHUHOTO
cunTesa. Peanmsaumst HacnencTBEeHHOH unopmarmy. Tenernueckuit xon, ero CBOHCTRA.
Tpaucxpuniuis ~ Marpuunnii cuates PHK. [Ipunnunsl Tpanckpurnmuy: KOMIIIEMEHTAPHOCTD,
AHTHIIAPATIICNBHOCTS, aCuMMETPHIHOCTS. Cospesanite mampuvnierx PHK ¢ syrkapuomimeckoi;
Kiemre. Hexooupyiouue PHK.

Tpancnauust u eé yransl. Yuactue Tpanenoprueix PHK B 6uocunrese Senka. Yenopus
brocuutesa Genka. Koauposanme aMHHOKHCHOT. Pons puBocom B Guocunrese Genxa.

Coepenennere npeoemasienus o cmpoenuu 2enos. OpraHu3alus reqoMa y IPOKAPHOT H
JYKapuoT. Perynsums axTuBHOCTH Treuon ¥ Tmpoxapuor. I'mnortesa omepoma (. Kaxko6,
K. Mano). Monexyaapnvie mexanuzmo: Ikenpeccun 2enos y syxapuom. Poas xpomamuna e
peyiayuu pabomot 2eitos, Peryiisnns o6MeHHbIX TIPOHIECCOB B IeTKe. KieTounblii roMeocTas.

Bupyce! ~ nexnerounnie (opMbI KH3HK ¥ OBHUraTHbIE napasuthl. CTPoeHHE MPOCTHIX U
CTTOXHBIX BHPYCOB, DPETPOBHPYCOR, bakreprodaros. XKusnennwii yurn  JHK-codepocauyux
supycos, PHK-cooepaicauyux supycos, Barmepiodhazos. Obpamnas MPAHCKPUNYUA, pesepmasa,
uHmeapasd.

Bupycunie  3aGonesanms HCIMOBEKA, KHBOTHBIX, pactenmit. CIIUJL, COVID-19,
COLUATLHBIE U MEAHIMHCKHE [POBIeMbL.

buoungpopmamura: unmezpayus u ananyz Bomvix Maccueos («bigdatas) cmpyrxmypronx
Guonoauvecrux dannvix. Hanomexuonrozuy s buonozuu u meduyune. lipozparimupyemuie Pynryuu
bearos. Cnocobur docmasry HACRAPCG.

Hemoncrpannu

[Toprpersr: H. K. Konwmos, M. Y. Usanosckwii.

Tabnunel  # cxeMmbr «buocunTes  Geskay, «lenernyeckuit  xomy, «Bupycem,
«baxrepuogaruy.

Ipaxruteckan pa6ora «Cosnamme MOJIENM BHPpYCay.

Tema 8. Ausnenuniii muKra Kiern

Knerounplit unkn, ero mepromsr u peryiasuns. Murtepdasza u muTtos. Ocobemmocts
fponeccos, nporekaommx B uuTepdase. IToaroTopka xieTkn x aenenuto, [Ipecunrernueckui
(nocTMETOTHYCCKUE), CHUTETHYCCK I H TIOCTCHHTCTHYCCKME (HPEMHTOTHUECKHIT) HEPHOL
HHTEP(AZHL

Marpuuneii  cunres JIHK - pemiakanus.  [lpunuuner  permcanau JHK:
KOMIVIEMEHTAPHOCTD,  TIOJNYKOHCEPBATHBHLIH CHHTE3,  AaHTHNAPAIICNBHOCTE.  MeXaHu3M
permkatmy JJHK. Xponocomer. Crpoenne xpomocom, Tenomeps: u Tenomepasa. XpOMOCOMHBIH
HAbOP KIeTKH — KapHoTHI. JIMIIouaHLH | FarvIoHHbH HaboPs! xpomocom. TOMONOrHYHEe
xpoMmocoMet. [onoessre Xponocompl.

Henenne wnetkn — muros, Cragmm MuTosa u TIPOMCXOASAIHHE B HUX MPOLECCHL. THITHI
MHTO32. KapoknHes u wiroxnues. Bruonornyeckoe snavere MHTO34.

Perynauus mutotwueckoro mmkna xnerw. [Iporpammupyemas xneroumas ruGer, —
AI101ITO3.

Kuerounoe sipo, xpomoconmsr, (yHKUMOHANbHAS reHOMuKA. Mexanismn, nporugepayuu,
Qupcpepenyuposry, crmapenus u subenu kenon «ludposas knemay — Buounhopmamueckue
Modery QYnKyHONUPOsan s Kknemy,

Hdemoucrpannu

Tabnuiud 1 exembr: «Kuanenmubit mucn KACTKHY . «Mutosy, «CTpoenne xpoMocomy,
«Permmxamus JHK».

OfopyoBanue: ceroroit MHKPOCKOI. MUKpoIpenapatsl: « METO3 B KIletiax Koperuka
AyKan,

JaGoparopnan padora «HMayuenme XPOMOCOM Ha TOTOBBIX MHKDOIIPEIIapaTaxy.

JlaGopaTopuan padora «Habmonenue Murosa B KJIETKAX KOHYMKA KODEINKa JIyKa (Ha
TOTOBLIX MHKPOIPEIAPATAX .

Tema 9. Crpocune o pynrumu OpraHH3MOB



bronoruyeckoe  pasHooGpasMe  OpragmIMOB. ONHOKNETOUHEIE, KOIOHHATLHbIE,
MHOTOKJIETOUHBIE OPralii3Mbi.

OCOBEHHOCTH CTPOEHHS U IKH3HCHCHTEIHHOCTH OTHOKICTOTHbIX opramusMoB. bakrepuu,
apxeH, OAHOKICTOUHBIE MPHOEL, O/IHOKICTOUHbIE BOAOPOCIH, APYTHE IPOTHCTHL KoNOHHAL LR
OpTraHu3MBblI.

Biaumocsssp yacteit Mmuoroxnetounoro opranusMa. Tkanu, oprabl ¥ CHCTEMb! OPraHoOB.
OprammsM Kak egunoe nenoe. [oMeoctas.

Txawn pacrennit. TumB  pacTHTENBEHBIX  TKAHEH: ofpasoBaTtensHast, NOKPOBHAS,
IpoBOIAMIAL, OCHOBHAs, Mexauuyeckas. OcobeHHOCTH cTpoeHus, QYHKIMH H paCcHOMOMEHHs
TKAHEH B OpraHax pacteduii.

Txany  SKHBOTHBIX ¥ venosexa. THIIBI KHBOTHBIX  TKAHCH: MHUTENHANILHAL,
COCAMHATCIBIAA. MbIICYHAs, HepBHas. OcoOeHHOCTH CTpoeHHsI, QYHKIMA H pacrnonoxenus
TKaHEeH B Oprasax KHBOTHBIX H UeIOBEKA.

Opranpl. BererarvBHbic n reHepaTHRHBIE OPraib! pacteruit. Opraie! 1 CHCTEMBI OPraHoB
JKUBOTHBIX 1 U€JI0BEKa. DYHKIMM OPraHoB ¥ CHCTEM OPraHOB.

Onopa Tema opramusmos. Kapkac pacrenmif. CKeneTsi OJIHOKJIETOYHBIX  H
MHOTOKTETOYHBIX KUBOTHBIX. HapyutHbiii m BayTpernuii ckener. CTPOSHHE M THIIBI COSITHCHUS
KOCTeH.

Hpixenne oprammsmon.  [IBIDKEHHE OIHOKIETOYHBIX OpraHu3MoB:  ameéboniHoe,
KTYTHKOBOC. PECHHYHOE. JIBHIKCHHE MHOTOKNETOUHBIX pPAacTEHHMil: TPOIM3MBEI H  HACTHE.
JIBIKEHYE MHOTOKIIETOUHBIX JKUBOTHEIX 1 UCHOBEKA: MBILICUHAS CHCTEMA, Pednexc. Crenernnie
MBINIIEL # X PadoTa.

Huranne opranusmos. Ilornomense BOABL, YIIEKHCHOTO Ta3a 1 MHHEPAJIBHEIX BEIECTB
pacrenusMu. Iluranme oxusoTHRX. BHyTpunonocrthoe wu BHYTPUKIICTOUHOE IHIUECBAPEHHE,
ITnranve TTO3BOHOMHBIX KMBOTHBIX. OTHesI MHIIEBAPHTENIEHOTO TpakTa. [IuiesapurensHble
xenessl Ilummesapurensras cuctema ueioBexa.

Hpixauue opranusmos. J{pixanue pacteruit. J{biXaHRe JKHBOTHAIX. Hudysus razos yepes
MOBEPXHOCTD KeTky. Koxkuoe apixanue. [pixaTelbHas MOBEPXHOCTE. Kabeproe u nérounoe
ApIXanue. JlpixaHue NO3BOHOYHBIX JKMBOTHBIX U HEIOBCKA. DBOMIONHOHHOE YCIOMKHEHHE
CTPOCHHA JNETKHX MO3BOHOYHBIX SKMBOTHLIX. J[pIXaTeABLHAS CHCTEMA yeloBeka. Mexamuam
BEHTHJDILMY JETKAX Y PP H MIEKOTTMTAIOMAX. Perymsuus aprxanust. [bxaTenbubie o6 BEMbL

Tpaucnopr sewmects y opraHusMos. TpaHCHOPTHBIE CHCTEMBI pacrenuit. Tpamcropr
BELICCTB ¥ JKHBOTHBIX. KpoBenocnas cucrema u ¢ opransl. KposeHocHas CHCTEMA [T03BOHOMIHALX
IKHBOTHBIX H wenobexa. Cepaue, KPOBEHOCHHIE COCYABI H kpoBb. Kpyru KPOBOOOPANIEHNS.
IBOJIOLHOHHBIE YCNOXKHEHHS CTPOSHMS KPOBEHOCHOH CHCTEMbI [TO3BOHOUHLIX JKHBOTHEIX.
Pabora cepriua u ¢é perynsius.

Brigenenne y opraumsmoB. Beinenenme y pactenuil. BoieieHie Y JKHBOTHEIX.
Cokparurenbrbie Bakyosn. Opraibl BlACIEHHUS. DuypTpanks, ceKpenns 1 o8paTHOS BCACKIBAHIE
KaK MeXanu3mbl pabOTBl OPraHoB Beigenenyd. CBS3L [ONOCTH Teia ¢ KPOBEHOCHOH H
BBUACTHTENLHOH CHCTeMaMul, BbIeleHne y NO3BOHOYHEIX JKHBOTHLIX H UeloBeka. [IouK.
Crpoenue n pynximonnposanve Hepona. OfpasoBane MO y HeiloBeKa.

3ammuTa y OpramusMoB. 3aimlHTa Y OJHOKIETOUHbIX opranusmoB. Criopel Saxrepuil n
LEHCTBI POCTEHINIX. 3allHTa Y MHOIOKIETOUHBIX pacTenuit. KyTukyna. Cpencrea naccusHoOH 1
XHMHYECKOH 3aIHThI. (DHTOHLIA L.

3aIKTa Y MHOTOKJIETOUHLIX JKHBOTHLIX. [IOKPOBDLI B MX OPOU3BOAHLIE. 3aNIATA OPraiy3Ma
or Oonesueil. VMwyHHas cucTema uelosexa. KiTeTowHelf u TYMOPANBHLIH  MMMYHHTET.
Bpoxugnusii  u npHoGper8HHBIE  crenuHuecKui HMMYHHTET. Teopus KIOHAILHO-
CelIeKTUBEHOTO uMMynuTeTa (11 Opnux, ©. M. Bepuer, C. Tonerasa). Bocuanurenbibie 0TBETDI
OpraHu3MOB. Posb BpOXKAERHOrO HMMYHHTETA B PA3BUTHH CHCTEMHBIX 3060 1eBAHHIL.

Pasppanmmocts . peryisuus vy OprasmsMos. PazapaxcuMoCTs Y OAHOKIETOUHEIX
Opraum3mMoB. TakcHebl. Pasapamumocts w peryasuus y pactenuil. Pocrobie BELIECTBE H HX
3NAUCHAE,



Hepehas cucrema u peduextopuas PETysting ¥ KMBOTHBIX. Hepeuas cucrema u eé
OTAEJIBL.  IBOIOLUUOHHOE YCIOKHEHRE CTPOSHHS HEPBHOM CHCTEMBE ¥ KHBOTHBIX. OTHCHBI
FOJIOBHOIO MO3rA MO3BOHOYHBIX SKUBOTHBIX. Pedhicke m pedirexropuas nyra. beaycrnosnnie u
YCHOBHBIE ped)iIekChl.

Tymopanbuas peryasuns 0 HHAOKPHHHAS CHCTEMA JKHBOTHBIX I uenoseka. Kenesor
SHIOKPHHHOH CHCTEMbl B HMX ropMoHbl. /[lelcTBHE ropMoHOB. B3auMocBs3n HepBHOH K
SHIOKPUHHOH cHCTeM. [HroTanamo-runodusapras cicrema.

JemoucTpanun

Lioprper: . IT. ITasnos.

Tabnuuet u_cxemsr: «OBHOKIETOUHEE BOXOPOCTHY. «MHOTOKIETOUHEE BOJIOPOCTHY,
«bakrepun».  «llpocreiiiune», «Oprausl  HBETKOBLIX pacrenuii», «Cucremsl opramor
HO3BOUOYHLIX  KHBOTHBIX», «BHyTpennee cTpoenye macexoMbix», «Tkamu pacTeHuit»,
«Kopresbie cuctembmy. «CTpoenne creGisy. «CTpoenne NMCTOBON TAACTHHIM», «TKaHH
IKUBOTHBIXY, «CKesier uenosexay, «Ilumesapurensuas cucreMay, «KpoBeHocHas cucremay,
«Hpixarenwnas  cereman, «Hepeuas cucremay, «Koxa», «Mbieunas — cucreman,
«Brinenutensuas cuctemay, «IHgOKpHHHAS cucTeMay, «CTpOeHHe MBHIIED, «MMyHHTET,
«Kumeanononocrtusier, «Cxema mutanms pacTenuity, «KpoBeHOCHBIE CHCTEMBI TTO3BOHOUHBIX
HKUBOTHBIX», «Crpoenne ruaps, « CTpoenue miaHapum, «Buyrpennee crpoenne moscnesoro
uepBs». «llepsrast cmcrema peiGn, «HepsHas cuerema asrymken, «HepBHas cucrema
npecmpikaiolmxesy,  «Hepsuas cucrema nruws, «Hepsras cucrema MJIEKOITUTAIOIHH XY,
«Hepsras cucrenma senosexa», «Peduexcy.

OGopynosanue; CBETOBOH MUKPOCKOTI, MHKPOTIPENIApaT:s! O/{HOKIETOYHBIX OPraHH3MOB,
MUKPOIIpEnapaThl TKaHeH, PAKOBHHBI MOJIIIOCKOB, KOJINEKIHY HACEKOMEIX, UTJIOKOMKHUX, KHBbIE
JKSEMILIAPL! KOMHATHBIX PACTCHUH, repbapuy PACTEHHH PasHLIX OTHEIIOB, BAAKHBIE [PEnapaTsl
JCHBOTHEBIX, CKENCTE! ITO3BOHOUHBIX, KOJUIEKIHHE GECIIO3B0H0YHEIX KHBOTHEIX, CKEIET YeTIOREKa,
000PYNOBAHUE 1T IEMOHCTPAIINY [TOYBEHHOTO U BO3/IYIIHOTO I[THTAHHS PACTEHHH, PACIICIIISH S
Kpaxmasa 1 6ekon moj neHcrueM (epMeHTOR, 060OPYIOBAMEE s JAEMOHCTPALMA ONBITOR 110
H3MEPEHHIO JKM3HCHHOH EMKOCTH IIETKMX, MeXaHHM3Ma [ILIXATelbHDBIX JBIDKSHAR, MOAenn
TOAOBHOIC MO3Ia PA3JIMYHBIX JKHBOTHBIX,

Jlaboparopras pabora «M3ydckue Tanei PACTCHUEY .

Jlaboparopuas padora «M3yuenye TraHeH JKHBOTHBIXY.

JaGoparopuas paGora «VM3yuenne opraHos IBETKOBOrO pacTeHus.

Tema 10. Pazmuoikenne u passurTie opramusmon

Dopmbl Pa3MHOKEHNH OPraHH3MOB: BecHoNoe (BKIIOUAs BETETATHRHOE) U I0JI0BOE, BHIBI
Oecrionoro pasMHOKEHUS: TOYKOBANHE, CIHOPYILUAS, (pparMenTaiids, KIOHHPOBAHHeE.

Ionosoe pasmuoxenne. [IONOBBIC KIETKH, HIH TCaMETHL Metos. Crammu mefiosa.
Iosenenue xpomocoM B Meifose, Kpoccnnroeep. Buonornueckuii cMbicn Metiosa ¥ IONOBOro
npouecca. Melos 1 ero MecTo B KH3HEHHOM LUK/IE OPraHu3MOB.

IIpensaponsimesoe  paszsutre. Iamerorenes y xuBOTHEIX. [lonompie xemeswl
OfpazoBanie W pasBHTHE NONOBBIX KIETOK. Cuepmarorenes u oorexes. CTPOSHHE TOJNOBBIX
KIETOK,

OnjogoTsopente ¥ SMOPHOHANLHOE PasBUTHE KHBOTHBIX. CHOCOBH OINOAOTBOPEHUS:
HapyxHOe. BHyTpenHee, [Taprenorexes.

WusunyanbHoe passuTHe OprangsMos (onTorenes). IMOPHONOIHS —~ HAyKa O PAIBUTHH
OprafusmMoB. Mopozenes — oona uz 2nasnvix npoéines smbpuorozi. Konyenyus mopghozenos u
Modenu moppozenesa. Cranun >MOPHOreHesa JKIBOTHBIX (Ha mpuMepe nsrymrn). Jpobnense.
Tunet apobnenus. Jemepaunuposannoe u HedepuuHuposannoe Opobaenue. bracmyaa, munsi
daacmyri. OcoGeRROCTH APOBIEHN MISKOMHTAIONHX. 3apopBIIIeBEie THCTKH {TACTPYISILHSL).
3aknanka opraoR M rkaseidl w3 3APONBIIEBLIX  NUCTKOB. DB3anMmuoe snmsnue uwacrelt
PA3BUBAIOLICIOCHA 3apOJbHIA (OMOPHOHATEHA NIAYKLIMA). 3aKianka Iuana CTPOCHUS JXHUBOTHOFO
KaK pesyJsIbTal HepapXuvecKuX B3auMoAeHcTnuil reqos. Biwsyue na IMOPHOHANEHOE PA3BHTHE
pPasnuuHLIX GAKTOPOR OKPYIKAKOILEH Cpeasl.



Pocr u paseutie xmBoTHBIX, Iocrsmbpuonansueii mepuon. Ilpsmoe u HENpIMoe
pasgutHe. Pazpitie ¢ MeraMop(o3oM y GeCrO3BOHOUHBIX U  [O3BOHOUHBIX KHBOTHBIX.
buonoruyeckoe suavenne npamoro u menpamoro Pa3sBUTHS, HX PACHPOCTPAHEHHE B NPHPOJIE.
Tuner pocra sxupoTHBIX. DaKTOPHl peryisuuu pocTa JKHBOTHBIX M uejoBeKka. CTaguu
HOCT3MOPHOHANBHOTO PA3BUTHS Y JKHBOTHLIX M YEJIOBEKa. Tlepvionet onrorenesa wenosexa.
Crapenue ¥ cMepTh Kak GHOTOTHYECKHE IPOLECCHI.

Pasmuoxenme u passuTme pactenui, I aMerouT u cropodur. Meffo3 B KHIHCHHOM
LuKne  pacrenuif. OOpasoBamwe cnop B npoliecce Melosza. [ ameroreues Yy pacTeHui,
OnnofioTBOpEHHE U PasBUTHE PACTHTENBLHBIX opranusMoB. MBoiHoe OmIONOTBOpEeHHE Y
UBETKOBBIX pactennil. OOpa3oBanne 1 pa3BHTHE COMEHN.

MeXaHU3MBI PEryJISILUK OHTOTEHE3A Y PACTEHHH 1 SKIBOTHBIX.

Hdevonerpanun

Hoptperer: C. I'. Hasamun, X. Ilneman.

Tabnuupl B cxempr: « BereratusHoE pasmuoxenuey, « Tunst Secronoro pasmMHoNceHuHY,
«PasMHOXEHHE XNAMUEOMOHAMLY, «PasMHONEHUE JBIICHBD). «PAa3MHOKEHHE THAPED),
«Meliozn, «XpoMmocomeny, «I amMeTorenesy, «CrpoeHwe SHUEKICTKHE U CHIEPMATOZ0MIaY,
«OCcHOBHRIE CTa1K OHTOrenesay, «[Tpsivoe u HENPIMOC PasBHTHEY, « PaspuTHE MalicKOTO sKyKay,
«Paspurne capanum», «PaseuTHE JCYIIKHY, «/lpofinoe  OIIOAOTBOPEHHE Y IBETKOBLIX
pacTennity, «(TpoeHHe CeMAH OJHONONBHBIX H ABYIOTLHEIX pacTennin», «JGISHeHHBIA HHK
MOPCKOH KanycThh, « KH3HeHHBIH qHK MXa», «KH3HEHHBIH HI NamopoTHHKAY, « KH3HEeHHbI
L[HKI COCHEBD?.

Q6opyACBAHNE: CBETOBOH MEKPOCKOIL, MHKDONPeNapatsl Ai1eKIIeTOK i CIIEPMaTO30HIOR,
Mozens « IRk passuThs IATYITcHY.

Jdaboparopuas pabora «M3ydenue CTPOCHHS NONOBBIX  KIETOK HA  FOTOBBIX
MHKPOIPEIapaTaxs,

Hpakroaeckan paGora «Boisenenye npusHakos cXomcTBa 3aPOABIIEH [MO3BOHOYHBIX
JKHBOTHBIXY .

Jlagoparopuasn patora «CTpocnue oprauos PasMHOMKEHH BBICIINX PACTEHHID.

Tema 11. Ienernka — HayKa 0 HACTCACTBENHOCTH H U3MCHIHEOCTH OPrann3MosB

Heropus cTaHOBIGHMS W DA3BHTHS I'eHETHKH KAK Haykd. Pabote ['. Menmens,
I". ne @puza, T. Moprara. Pons oTevecTBeHHBIX Y9EHBIX B pPa3BUTHH reHeTHKH. Paborer H.
K. Konbuosa, H. M. Basunosa, A. H. Benosepexoro, I, H. Kapnevenxo, 10. A. ®@unmngenxo, H.
B. Tamofeesa-Pecopckoro.

OCHOBHbIE FEHCTHHUECKHE TIOHATHS H CHMBOJEL | OMOJIOTHIHbIE XPOMOCOMBI, ANJIEIbHbIE
TCHBL  AbTEPHATUBHLIE [PU3HAKH, AOMHHAHTHBIH M DELCCCHBHBIH IIPH3HAK, TOMO3MIOTA,
TCTEPO3NTOTA, UHCTAS JNHHHS, THOPUNEI, TeHOTHIL, (QenoTun. OCHOBHBIE METOMbI TEHETHKH:
THOPHIONOTHYCCK U, HUTOMOTHICCK ML, MOJIEKY JIAPHO-TeHE THYECKHH.

Hemoucrpanuu

Hoprpeter: I'. Mengens, I'. ne Opuz, T. Mopraun, H. K. Kossuos, H. Y. Baemios, A.
H. Benosepcknii, I, J1. Kaprieuenko, 0. A. ®uxn uaenko, H. B. Tumogees-Pecoscxmi.

Tabnunpl 1 cxeMbl: «MeTonbI FeHeTHKIEY , «CXeMbl CKPEILHBAHUI .

Jabopatopaas pabora «/Ipozoduina kak 06BeKT TeHETHISCKHX UCCTIETOBAHMAMN .

Tema 12. 3akonomepnocry Hac/eiCcTBEHHOCTH

Monornbpuznoe cxpeumBanue. [leppriit 3axon Menmens — 3axon eAHH000pazms
rubpuIos repsore moxosenus., TIpasmio lomMuHupoBanus. Bropo#t sakon Menjens — zakon
PACIICNANCHUA [PU3HAKOB. LluTosI0recKie 0CHOBbl MOHOIMOPHAHOrO cKpereanus. [ Hmoresa
YHCTOTHI FaAMET.

AHAIM3HPYIOIEe  cKpeliWBanne,  1IpomMesicy Tounbii Xapakrep — HACHEHOBaHHS.
Pacuiennenue npusHakos npu Hemomion JOMHHHPOBAHHH,

HaruGpuanoe cxpenwsanue. TpeTuit zakom Menmens —  3aKom HE3aBHUCHMOTO
HACTICIOBAHNS NIPU3HAKOB. LINTOIOrHYECKE OCHOBbI AHIHEPHIHOrO CKPEIIARAHHSL



Cremnnennoe HaclleAoBanue npyu3HaKos. Padore: T. Moprana. CIENIeHHOE HACIEHOBAHHE
TEHOB, HAPYUICHHE CLUETIEH IS MEIKITY FCHAMH. KpoMocoMHas TEOPHs! HACTEICTBEHHOCTH.

[eHeTHKa MONA. XPOMOCOMHLIA MeXaHU3M ONPENCIICHU HOMIA. AyTOCOMBL H ITOJIOBBIE
XPOMOCOMEL. ['OMOraMeTHbIH H reTeporaMeTHEIM MO, 'eHeTHHecKas CIpyKTypa TOJIOBLIX
xpomocom. HacsiejoBanue IpH3HaKoB, CHCILICHHbIX ¢ HOJIOM.

CepoTdn KAk HenocTHas cucrtema. llmeHorpomus —~ MHOIKCCTBEHHOC jelicTeue reHa.
MHOKECTBEHHBIN  A/IeAN3M. BauMoJeHcTBIEe HEAICIBHBIX TEHOB. KoMmmeMeHTapHOCTE.
DOmsacras. [Toaumeps.

[eHeTHdeCKHH KOHTPONL DAsBATHS pacTenmi, JKUBOTHBIX M HCNOBCKA, 2 TaKKe
(HUIMONOTHUECKHX IPOIKECCOB, TOBEIEHNS H KOTHUTHBHBIX Gy, eneTHYecKite MEXaHH3MbI
CHMOHOTEHE3a, MEXAHH3MBI B3AUMOACHCTBAS «XO3HH — NapasuT» U «XO3AHI — MHKPOGHOMY.
[eHeTHUCCKUe ACTIEKTHl KOHTPOIL W M3MEHEHHS HAC/eICTBeRHOH uHQOPMALHY B [OKONCHNAX
KIETOK ¥ OPTraHH3MOB.

JemMoHCTpALHHY

Hoprpersr: I'. Mennens, T. Moprat.

Tabmusl B exeMbl: «ITepBEIi # BTOPOH 3aKOHBI MeHIENL, «TpeTuit 3akon Meuaemsm,
«AH@IM3HpYIOUEe CKpemuBanmey, «Henomoe TOMUHIPOBAHUC?, «ClenNeHHOe HACIE/IOBAHHE
NPH3HAKOB ¥ Apo30oduien, «[eHernka nonar, «KapuoTun senosexan, «KapuoTui Npo30QHUILDY,
«KapuoTurn ITHIED, « MHOKECTBEHHDIH AIIENH3M», « B3auMOJCHCTBHE TCHOBY.

QOGopY IOBAHHNE: MOKETH JUTs AEMOHCTPALHA 33KO0HOB gHOO0pazHs THOPHIOE MIEPBOTO
NOKOJEHHS. ¥ PACINEITEHAs [IPU3HAKOB, MOJENL T JCMOHCTPAlK SaKoHa HE3aBHCHMOTO
Hace[OBAHNs TIPA3HAKOB, MOJIEND It AEMOHCTPAIIHH CLCHICHHOTO HACHEIOBAHNS [IPH3HAKOB,
CBETOROM MHKPOCKOT, MHKpOIpernapat: «Jiposouinay.

[paxraueckast padora «Vsyuenue pesyibTaToB MOHOTHOPHIHONO CKPELIMBAHUA Y
APO30QHANIED) .

[IpaxTuueckas pabora «l3yueHne pesyrbTaTon AUrAOPHAHOrO  CKpPELHBAHUA Y
IPO3OHHILDN.

Tema 13. 3aKoH0OMepPHOCTH H3MEHUHBOCTH

BaaunonelicTEHE TeHOTHNA K cpelbl Apu (POPMHPOBAHAK denoruna. M3MeHYHBOCTD
IpusHaKos.  [KadecTsBeHHBIE W KOJMHUCCTBEHHLIC  NPH3HAKA. Buisi  H3MEHUHBOCTH:
HEHACHECTBEHHAS B HACHEACTBEHHAS,

MoauduKangoHHas H3MEHYRBOCTD. Pone cpesipl B (HOpPMUPOBAHUY MOIM(UKALMOHHOH
pamerapBocTi, HopMa peakumm NpH3HaKa. BapHal@OHHBIH PAL B BapHAmMOHHAA KpUBas
(B. Uoranncen). CROHCTBa MOIH(HUKAMOHHOH 3MEHUHBOCTH.

[epoTunyYeckas H3MeHunBoCcTb, CBONCTBA FEHOTHIMYCCKOH W3MCHUHBOCTH. Bu sl
[eHOTHTIHYIECKON H3MEHUHBOCTH: KOMOHMHATHBHAS, MYTAllHOHHAS.

KoMGUHATHERRAS M3MEHUHBOCTE, Meifo3 1 I0JIOBOH ITPOLECC — OCHOBA KOMOHHATHBHOH
W3MEHUHBOCTH. Poib KOMOHHATHBHON H3MEHUHBOCTH B CO3AAHMH [CHETHICCKOTO pazroolpasus
B MpeAesax OAHOro BHAA.

MyTanuoHHas M3MEHYHBOCTE. BHbl MyTalyil; TEHHBIE, XPOMOCOMHBIE, TEHOMHBIC.
CrouTanHble W HHAYLHPOBAHHEIE MyTaiHu. SAepHble M HHTOIIA3MATHHECKUES MYyTatHH.
CoMaTHiIecKkye H TOJOBLIE MyTaldH. [IpHYHHB! BOSHHKHOBCHHI myTanuii. MyTaress! ¥ HX
BAHSHAE HA OPraHW3Mbl. 3aKOHOMEPHOCTH MYyTaLUHOHHOIO HpoLecea. 3aKoH TOMOIOTHYECKHX
PANOB B HACHENCTBCHHOH M3MEHYMBOCTH (H.W. BapuiioB). BuespepHas H3MEHYHBOCTR H
HACNEACTRBEHHOCTE.

Dnueenemuid W ONUPEHOMURY, POib INUPEHCTUYECKUX HAKMOPOS @ Hacie0oantu U
URMEHYHGOCHTU (DEHOMUNUYCCKUX NPUSHUROE Y OP2AHUZMOB.

Jemoucrpaunmu

Hoprperst: T. ne dpus, B. Horanncen, H. . Bapuuios.

Tabruinl B CXeMbL «Buabl M3MenuupocT», «Monu(uraldoHHas M3MCHHIHBOCTLY,
«KoMGUHATHBHAS H3MEHUHBOCTEY , «Meitosn, «OmiogoTBopenney, «I eHeTHIeCKHe 3ab0NeBanug
yenonekay. « Biibl My Taliiin».




Q6opyI0BAHHE: JKUBBIE H TepdOapHBie 9K3EMIAPEl KOMHATHBIX PaCTeHUH, PHCYHKH
(doTorpagum) KEBOTHEIX ¢ PA3IMYHBIMA BUAGMH H3MEHIUBOCTH.

JiaGopatopuast  pabora «Mccnegonanue RAKOHOMEPHOCTEH  MOMHQUKALMOHHON
paMengiBocTH. [T0CTpOEH e BAPHAITHOHHOIO PANA ¥ BAPHALHOHHOH KPUBOH».

[IpaxTigecias padora «Myrauun y Ap030GhuIb {Ha TOTOBBIX MHKPONIPEIaparax)».

Tema 14, leneTHKa Yeq0BEKA

Kapuorun uejioseka. MeNIyHapoHas NporpaMma HCCIEROBaHM [CHOMA yeoBeKa.
MeTo/p! H3yUCHHS FeHeTHKH YejOBCKa: IeHCanorniecKkui, OIHU3HELOBbIH, [HTOICHETHYECKHH,
Oy JISIIHOHHO-CTATHCTHIECKHH, MoneKyIspHO-TeHeTHueckil. COBPEeMEHHOE OINpEneNeHue
FEHOTHIIA: [IOHOTEHOMHOE CEKBEHUPOBAHNE, TeHOTHITHPOBAHHE, B TOM YHCJIE C HOMOIBLIO TTIP-
apandsa. HacnecTeeHubie 3abonesanus yenosexa, I'ennbie 1 XPOMOCOMHEIC G0JIe3HH YEIOBeEKa.
BorlesH ¢ HACHEACTBEHHOH IPeIpACTIONONEHHOCTbI0. 3HAUCH e MEANIHHCKOH TEHETHRY B
NPENOTBPACHUN H JIEHEHHH [EHETHHECKHX saboneranuil uenopexa. MenHKO-TEHETHICCKOE
xoucynbrupoanye. CTBONOBbIC KNETKH. 1IOHATHE «TEHCTHHECKOrO [Py 3a». FTHUCCKUE aCleKTh
yccnenopanuit B 0OIACTH PeNaKTHPOBAHHS FEHOMA H CTBOIOBBIX KIIETOK.

[epervyeckye (HaKTOpbl MOBBINCHHOH 9yBCTBHTENBHOCTH IENOBCKA K uznueckoMy u
XHMUYECKOMY 3aTPI3HEHMIO OKpyxaomeH cpemsl. ['enmeTmueckast MpEAPACHIONOKEHHOCTE
YeJI0BeKa K IaTOoIIONHIM.

JemoHCcTpAHY

Tabauun ¥ _cxembl: «Kaprotnn uenoBexay, «MeTOAbI M3Y4EHUI TCHCTHKY HEIOBEXAY,
«eneTnueckue 3a00JeBaHM YETOBEKAY.

[paxrugeckan padoTa «CocTaBICHHE M AHATN3 POIOCTIOBHOMY .

Tema 15. Ceiekiisi OprafgH3MoB

IomecTukaigas # CeNCKIMs. 3apOXVICHHE CENEKIHM M AOMCCTHKAIMA. Yyenne H.
1. Bapunopa © LlGHTpax IPOUCXOIKICHMS M MHOroOOpasus KylbTypHBIX pacrennit. Poib
CENEKIIHY B CO3JAHMH COPTOB pPACTeHmil H mopoj sKuBoTHD(. COpPT, HOPOZA, MITAMM. 3axoH
FOMOJIOFHYECKHX PSUIOR B HacieicTRedHON nsmenuusocTy H. M. Basusosa, ero sHaueHue i
cefeKIronHoH paboThbl.

MeToas! ceeKonHol paboTel. VexyceTBeHEEIH 0T00pP: MAcCOBBII U WH/IMBATYaJIBHBI.
ransl KOMOHHAIMOBHON CelleKIMH. VICIBTAaHHE [TPOU3BOJMTCICH IO TOTOMCTBY. Otbop 1o
FeHOTHILY C IOMOLILIO ONEHKH (JCHOTHIIA OTOMCTBA ¥ OTOOP MO FEHOTHIY ¢ MOMOLILIO AHAIN3a
AHK.

MCKYCCTBEHHBIH MYTAreHes KaK MeToj) CeJeKIHOHHOH paboThl. PajHamioHHbIH #
XMMUUECKMH MYTareHes Kak MCTOYMMK MYTauuil y KyJIbTypHBIX (bopM  OPraHHU3MOB.
HenonboBanke FeHOMHOFO PeJaKTHPOBANHS i METOI0B PEROMOHHAHTHBIX JIHIK nuta nomyvyeH#st
MCXONHOrO MaTepuana juisl CeIeKIH.

[lonyuenue [ONMINOKAOB. BHYTPUBHIAOBAS ruOpuauzanysd.  bIH3KOPOACTBCHHOE
CKpelniBanne, Wik HHOPHAMHT. HeporcTBeHH0e CKPENiNBaHUe. 1 ayTOpUARHT. | €TepO3nC 1
ero NpWYHHBL VICIIONB30BAHME TETEPO3UCa B CCNCKIMH. Oppanénnas  ruOpuIH3alys.
[Ipeogonenue GeCIIOAMA MEKBHIOBLIX THOPHIOB. JocTikewuss CeneKuHH pPacTeHHH i
WHBOTHBIX, «3e1Enas pecoroyuLy.

Coxpaneniie ¥ W3yHeHHE TEHETHHECKHX PecypeoB KyJILTYPHBIX pacteHuit 1 HX JUKHX
POAIMNCH TUIS CO3LAMNS HOBBIX COPTOB H MHOPHAOB CEllbCKOXO3MHCTBEHHDLIX KyIbTYD. Hzyvenue,
coxpauenue 1 Ynpasiente 2eHemuseCKUMY Pecypearl CebCROXOIUCIIEEHHPLY U NPOMBICIOGLLY
HCUGOMIBIX 6 UYENSAX VIYHUICHLS CYUeCEYIOUUX U COZOANHUS HOGBIX NTOPOO, JUHUL U KPOTLOS, &
MOM HHCAE ¢ MPUMEHEHUEM COBPEACHIBIX MEMOO06 HAYYHBIX UCCAeO0saHUI], nepedossix uoet u
NEPCREKMUGHBIX MEXH 00U

JenmoucTpanHu

[Toprpersi: H. W, Basunos, Y. B. Muuypun, I'. Jl. Kapreuenxo, IT. IT. lykusiesko, b.
JI. Acraypos. H. bopnoyr, . K. benges.



TadnuIb! i cxeMbl: «L[eHTPB TPOMCXOXKICHHS H MHOTOOOpa3us KyIbTy PHBIX pacTeHuity,
«3aKOH TOMOJIOTHYECKHX DPSZOB B HACIEACTBEHHOH H3MEHIHBOCTHY, «MeTOoJBI CENeKIHNY,
«Ornanénias rubpaasanusay, «MyTareuesy.

Jaboparopuas paGota «VsyuyeHne COPTOR KyIBTYPHBIX paCTeHHH H TOPOJ AOMAITHUX
WHBOTHBIX?.

JlaGoparopuas padora «lzyuesue METONOB CENCKINN PacTCHUMY.

Opaxraueckas pabora « IpUBHBKA PACTCHUIY.

Fxexypenst «OCHOBHBIE METOAB! M TOCTHKEHHS CENCKUUH pacTeHuil ¥ KUBOTHBHIX (Ha
CeNeKIMOHAYIO CTAHIMIO, TUIEMEHHYIO (hepmy, COPTOHCILITATCILHEIH YYACTOK, B TEIIHYHOE
XO3SHCTEO, B TaBOPATOPHIO ArPOYHHEESPCHTET HITH HAYTHOTO UEHTPA.

Tema 16. Bruorexnoixorss n cuprernieckas 61o/10rus

OBBeKThl, HCHONb3yeMbIe B OHOTEXHOJOTHH, — KICTOUHBIE W TKAHEBBIC KyJBTYPH,
MUKPOOPTaHM3MBL, WX XapakTepucTvka. Tpamduuonuas GuoTexmojoTHs:  XneboreveHue,
HONYYEHHEe KHCIOMOIOUHBIX TPOAYKTOR, BHHOACIHE. MuxpoGronoruueckyit cunres. OOBEKTE
MEKpoGHonoTHYecKHX Texuosornil. IIpounssosicTBo GeKa, aMUHOKUCIOT H BUTAMHUHOB.

Co3jlanue  TeXHONOTHH W WHCTPYMEHTOB  LECJICHATIPABJIEHHOrO  W3MCHEHHA K1
KOHCTPYHPOBAHHS TEHOMOB C LENLIO 110y YCHHS OPraHu3MOB i UX KOMIIOHEHTOB, COACPIKALIX
He BCTpeuatouuecs! B IpUpose OHOCHHTETHIECKHE MY TH.

Kaerounas wesceHepns. MeToxbl KyJibTyphl KIETOK M TKaHel PacTeHHA W XKHBOTHBIX.
KpuoGanku. Comaruueckas rudpupusaius coMmatHueckuii oMbpuoreres. Menonszopanue
FATUIOMAOB B CENEKIHH pacTeHuit. [oayuenue MOHOKIOHAILHLIX anmumen. Hcnorssosanue
MOHOKNOHAALIBIX 1 NORURIOHANLHBIX aumumer ¢ Meduyune. VICKyCCTRBEHHOE OIUIOI0TBOPCHKE.
PekOHCTPYKIHSL SIALIEKIIETOK #  KJIOHHPOBAHME IKHBOTHBIX. Meton TpaHCIIaHTAUMK  AICp
KIeTOK, TexHon0aUY  0300POGICHUS, KYILMUGUPOGAHUSL U MUKPOKIOHAIBHOZ0  PASMHONCEH U
CeABCKOXOIATICIMGEHHBIX KYALINYD.

XpoMOCOMHAs 1| TeHHas HipKeHepus. VeKyCCTBEHHBIA CHITES ICHA H KOHCTPYHPOBAHHE
pexombunantaeix JHK. Cozdanue mpenceennpix opeanusios. JocTHieHHS W MEPCTICKTHBEL
XPOMOCOMHOW W [EHHON HHIKEHEPHH. DKOJOTHYECKHE H OTHYCCKHE mpolaeMel  TEHHOH
HH/KEHEPHH.

Meununckue Guorexgonorun. [TocTreHoMHas I POBas MEIHIHHA. 1IP-guarsocTHiA.
MeTab0oIoMHBET AHAIN3, PeHOUEHTPUYECKHil aHall|3 POTeOMa UeJIoBeKa T OHCHKH COCTOAHNA
€ro 310poBba. YCIoNb30BaHAe CTBONOBLIX KeTOK. TapreTHas Tepanus paga. 3D-0xoMmDKeHEPHs
Jutst paspaGoOTKH (yH/[aBMEHTAIBHBIX OCHOB MEJMIMHCKAX TEXHONOTHH, CO3MAHMST KOMIIIEKCHBIX
TKAHEH COYETAHHMEM TEXHOJOTHH TPEXMEPHOTO GHONPHHTHHIa W ckadosinHra AN PereHUs
33724 NEPCOHANIM3UPOBAHHON MCTHIIHHBL.

Co3anHvie BEKTOPHBIX BAKIHH C Uenbio obecriewenus KOMOMHHPOBAHHOH 3allTH! OT
Bo3Oyureneit OPBU, ycranoBieHHEe MONSKYJSIPHBIX MEXaHU3MOB dyuxmronuposarns PHK-
COIEPIKALLHX BUPYCOB, BH36IBAIOIKX 0c060 OMacHble 3a00ICBaHUS YCIOBEKA U IKUBOTHEIX.

JdemorcTpanun

Tabmuisl ¥ cxembl: «Mcnonb3opanue  MMKPOOPTaHM3MOB B IIPOMBIINICHHOM
IPOH3BOACTEEY , «KJleTOU A MIKCHEPUA». «[ eHHasn HIDKEHEPHS.

JiaGoparopnas pabora «lsyuctne 06beKTOB OHOTEXHOIOTHID.

IMpaxradeckas padora «llonyucHre MOTOUHOKACIBIX TTPOIYKTOBY.

Drcexypens «BHOTEXIOIOrMA — BRKHCHINAs HPOU3BOAHTENLHAA CHITA COBPEMEHHOCTH (ua
BHOTEXHONOTHUECKOE MPOHIBOACTBO .

ILIAHUPYEMBIE PE3VJILTATHI OCBOEHNS ITPOI'PAMMBI 110 BHOJIOT TN HA
YPOBHE CPEJTHET'O OBIIET'O OFPA3OBAHMS

JUYHOCTHBIE PE3YJIBTATBI



®I'OC COO ycramasnusaeT TpeboBamus K pe3yibTaraM OCBOCHHA 00yl IIAMHCS
TIporpamMm cpesHero odmero 00pasoBanis: JIMHHOCTHBIC, METAIPEAMETHRIE W OpeaMETHERIE,

B cIpyKType TWYHOCTHBIX PE3YNLTATOB OCBOCHMS IIPOrPaMMpl 110 OHONOrHH BLUIETEHBL
CHe/YIOMHe  COCTABIIONME:  OCO3HAMME  O0YHAIOMHMUCS POCCHITCKON  IPaKIaHCKOM
WHACHTHHYHOCTH - FOTOBHOCTH K CaAMOPA3BHTHIO, CaMOCTOSITENILHOCTH u
CaMOOTIPEAE/ICHHUIO, HAIUYUEC MOMIHGAYLY K 00y UEHHIO BHONOCHH, YeNeHANPUBTEHHOE
paseumie BIYTPEHRUX yOEKIEHUH JIMTHOCTH HA OCHOBE KINOYEBLIX LEHHOCTEH 1 HCTOPHYECKHK
TpAfMIHK DPa3BHTHs OMOJOIHYECKOro 3HAHMS, 20MOGNOCMb U crocobrocme 00YUAIOINIXCS
PYKOBOJICTBOBATBCS B CBOEH JIEATENBHOCTH LICHHOCTHO-CMBICIOBLIMU YCTAHOBKAMH, OpuCy LHHMH
CHCTEME OHOIOrHUECKOT0 oGpa3oBafus, Hatuuue npagoco3HaNs AKONOTHUECKOH
KYTABTYPbI, CROCOOHOCHIU CRIUGUM, UENH H CTPOUTE JKU3HEHHBIC TRk

JIMUHOCTHbIC Pe3YIBTATLL OCBOSHHS NporpamMmbl no OHOJIOTHK JOCTAIAIOTCA B CAMHCTEE
yueGHOM M BOCHHTATENLHOH ACATENBHOCTH B COOTBETCTBHH C TPAIUIHOHHBIMYA POCCHHCKIMHE
COLHOKYILTYPHBIMA, HCTOPHHICCKAME M jly XOBHO-HPABCTBEHHBIMH LEHHOCTAMH, MPUHATLIMH B
oBIIECTEE IPABUIAMH U HODPMAMH [OBEACHMS M CHOCOOCTBYIOT NPOLCCCaM CAMOIO3HAHMA,
CAMOBOCIIHTAHMS H CAMOPA3BUTHS, PA3BHTHSA BHYTPCHHEH NO3HIMH JAMHOCTH, IIATPHOTHIMA K
YBaKEHHs K 3aKOHY ¥ NPaBONOPSKY, MENOBEKY TPyHAa M CTApHIeMy HOKOJNEHHIO, B3aHMHOTO
YBAKCHHA, OEPENHOLO  OTHOWIEHMS K KyJBTYPHOMY — HACICHMIO 1 TPa/HLMIM
MHOIOHAIMOHATLHOTO Hapoaa Pocenitckol (Peepalli, TPHPOAE B OKPYKarollel cpee.

JIMUHOCTHBIE PE3YIILTATEL 0cBOeH s YuebHOro npeamMera « bBUOIOrusy» JA0JDKHbL OTpaXaTh
FOTOBHOCTD M CIIOCOBHOCTE 0GYUAIGIIMXCS PYKOBOACTBOBATECS COPMUPOBAHHOH BHYTPCHHEH
[HO3UOMEH  JIWYHOCTH, CHCTEMOH [EHHOCTHLIX OpPHEHTALHi, MO3UTHBHBIX BHYTPEHHHX
yOexACHNHH,  COOTBETCTBYIOUIMX — TPALMIHOHHBIM — UCHHOCTAM poccuiickoro  o0IHecTsa,
PacIIMPEHHE SKU3HEHHOIO ONBITA M OFBITA ACSTENLHOCTH B NPOUECCe Peali3alil OCHOBHLIX
HATIpaB/ieHHil BOCIHTATENEHOH ASATENIBHOCTH, B TOM YHCIIE B YacTH!

) rpaskNaHCKOro BOCHHTAHNAL

cPOPMMPOBAHHOCTL  [PAKTAHCKOH  MO3HLMM  ODYHAIOUIErocs — KaKk  aKTHBHOrO H
OTBETCTBEHHOIO UiEHa POCCHHACKOTO 00IIECTBA;

0CO3HMAHME CBOMX KOHCTHTYIMOHHBIX Upap M 00s3aHHOCTEH, YBaXCHHE 3aKOHA H
OPAROIIOPSIKA;

FOTOBHOCTS K COBMECTHON TROPUECKOH JAEATENBHOCTH TIPH CO3/aHHH y4eOHBIX ITPOCKTOR,
pEeIUCHHH YUeOHBIX U MO3HABATEIFHBIX 34144, BLITOIHSHHH OHOTIOTHYECKMX SKCIICPHMEHTOB;

CocOBHOCTL  ONpeAensTs COGCTBEHHYIO [103MIHMIO 10 OTHOMICHWIO K SBICHHAM
COBPEMEHHOH SKH3HI 1 ODBACHITE e€;

YMCHHE ~ YUMTLIBATH B CBOMX  JEHCTBINX  HEOOXOIMMOCTH  KORCTPYKTHBHOIO
pavmoaeiicTsys nogedl ¢ pasubMU yOKIeHHAME, KYABTYPHLIMA LEHHOCTAME 1 COLMATBHEBIM
MONOKEHAEM;

FOTOBHOCTH K COTPYAHWUECTBY B FMPOIECCe COBMECTHOTO BHITOJHEHMS yIeOHBIX,
TIO3HABATENLHEIX MW HCCAEJOBATENLCKHX 3a7ad, YBAKHTCABHOrO OTHOIICHHI K MHCHHIO
ONIIIOHEHTOB MPpH 0BCYIIEHHH CIIOPHBIX BOIIPOCOB OHOJIOTUUECKOTO CONEPIKAHILT,

FOTOBHOCTE K TYMAHWTAPHOH U BOJOHTEPCKOH NesTelIbHOCTH;

2) naTpHOTHYECKONC BOCIATAHHSL:

chOPMHPOBAHHOCTE POCCHHACKOH TPAXKIAHCKOH NACHTHIHOCTH, TIATPHOTH3MA, YBAKCHHA
K CBOGMY HAPOLY. UyBCTBA OTBETCTBEHHOCTH epeil PORMHON, ropacctH 3a CBOM KpaH, CBOIO
Pojnny, CBOH 53BIK U KYABTYPY, NPOLIJIOE H HACTOAIESE MHOTOHAHOHANBHOTO HApoia Poccuu:

[ICHHOCTHOE OTHOIIEHHE K IPUPONHOMY HACNEJHIO H HaMSITHHKaM  IIPHPOJBL
AocTHXeHusIM POCCHM B HayKe, HCKYCCTBE, CIIOPTE, TEXHOMOTHIX, TPYLE,

COCOOHOCTL OLGHMBATL BKJIAJ POCCHHCKHX YUCHLIX B CTAHOBICHHE W DPa3sBHTHE
OHOIOTHH. MOHMMAHNS 3Hauerss OWONOTHH B O3HAHHN 3aKOHOB IIPHPOLL, B JKH3HH HEIIOBEKA H
COBPEMEHHOTO O0LECTBA;

pnciinas yBesKuEHHOCT:, TOTOBHOCTD K CIIYIKEHHIO 1 3auipTe OTeuecTBa, OTBETCTBCHHOCTS
38 er0 Cy/Ap0y;

3} AYXOBHO-HPABCTEEHHOI'0 BOCIITANMS:



0CO3HAHHE AYXOBHLIX IIEHHOCTEH POCCHICKOTO HAPOE,

cHOPMHUPOBAHHOCTDL HPABCTBEHHOIO COSHAHUS, ITHICCKOTO TIOBCACHIL,

CIIOCOBHOCTD OIEHHBATL CHTYAIMIO H NIPHHMMAT, OCO3HAHHBIC PCIICHNH, OPHEHTHPYACH
Ha MOPANTGHO-HPABCTBEHHBIE HOPMBI H IIEHHOCTH;

OCO3HAHME NHUHOTO BKIA/JA B OCTPOEHHE YCTOHUNBOTO Oy AyLLero;

OTRETCTBCHHOE OTHOUIEHUEC K CBOMM DPOJMUTENAM, CO3NAHMUIO CEMBLH Ha OCHOBC
OCO3HAHHOT0 IPHHSTHS LEHHOCTEH cemelinoll xM3HH B COOTBETCTBHH ¢ TPAAHUMAMHI HAPOAOE
Poccuu,

4) 3CTeTHYECKOro BOCHHTAHM!

SCTETHYECKOe OTHOEHHE K MHPY, BKJHOUAS SCTETHKY ObiTa, HAYYHOTO H TEXHHYECKOTO
TBOPUECTBA, CAOPTA, TPYAa, 0DUIECTBEHHEIX OTHOILIEHHH;

MOHHMAHHE SMOLHOHANLHOIC BO3ACHCTBYS KHEOH IPUPOALL K ¢€ LEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHHIO B PA3sHBIX BHJIAX WCKYCCTBA. CTPEMICHHE NPOABILITR
KAYECTBA TBOPUSCKOH JIMUHOCTH;

5) guzpveckoro  BocnuTaHug,  POPMHPOBANHA  RYALTYPRL  3A0pOBBA M
IMOLMOHANLHOr0 61aromoJry nsm:

MIOHVMAHIE U PEANH3aLHst 3M0POBOTO i Ge30MacHoro obpasa KH3HHU (370pOBOE MUTAHEE,
COBIIONEHHIE THIHERHUCCKUX IPABAL H HOPM, COANaHCHMPOBAHHBIA PEKHUM 3AHATHI ¥ OTHBIXA,
perynspHas QuU3HUEcKas aKTUBHOCTB), OepexHOro, OTBETCTBEHHOrO 1 KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3MUECKOMY H TICHXMYECKOMY 3I0POBBIO;

NOHHMAHHE LEHHOCTH TpPaBHN WHIHBHIYAIBHOINO0 H KOJJICKTHBHOIO fe301acHoro
TIOBEEHNS B CHTYALHAX. YTPOIKAIOUIAX 3[0POBBIO H JKH3HH JIOACH;

OCO3HAHME TIOCTEACTBHA W HEHPHSTHA BPEAHBIX IPUBERIEK (YNOTpeOIeHHs ajlKorosd,
HAPKOTUKOB, KYPEHHS);

6) TPYLOBOrO BOCIHTANMAS:

FOTOBHOCTB K TPYIY, OCO3HAHME L{EHHOCTH MacTepCTBa, TPy HOTIOOHE;

FOTOBHOCTH K  AKTHBHOH  [JESTELHOCTH  TEXHONOTMYECKOH M COLMATBHOH
HAPABIEHHOCTH, CIOCOOHOCTS HHUIMHPOBATH, [IIAHMPOBATL M CAMOCTOATCILHO BBIIOIHATE
TAKyH AEATCILHOCTD,

MHTEPEC K PasiMyHBIM chepaM NPOQecCHOHANBHON NEATENLHOCTH, YMCHIE COBEPLIATD
0CO3HAHHBIT BEIGOp Gy ayuicii podecctt H peaTn30REBaTh COOCTBEHHEIC JXU3HEHHEIC MIIAHEL

FOTOBHOCTL M CITOCOGHOCTE K 0DPA30BAHKIO M caMO00Pa30BAHUIO Ha HPOTIHKEHUN BCEH
IKHZHU;

7) 9K0JOrNHECIKOT0 BOCTTHTAHUSL:

SKOMOFHYECKH HenecoobpazHoe OTHOLISHHE K IPHPOLE KaK HCTOMHHKY KH3HA Ha 3emine,
OCHOBE €€ CYUIECTBOBAHMA,

MOBLIEHME YPOBHS DKONOTHUECKOH KYJIBTYPhl NPHOOpEeTeHUEe ONbITA MIaHWPOBAHI
TIOCTYTIKOB M ONEHKH HX BO3MOMCHLIX NOCICACTBIN AJIs OKPYKAFOLIEH CPEJIbI;

OCO3HAHKE IIOBATLHOTO XapakTepa YKONOTHISCKHX IIPo0/eM 1 My TeH MX PEHICHIS;

CITOCOBHOCTD HCITONE30BATh TpHoOpeTaeMble IPH H3YJeHHH OHONOTHH 3HAHUS H YMEHHS
TIpH pelueHuy ITpoGiieM, CBI3AHHBIX C PALMOHANLHBIM [TPHPOAONIOIE30BAHKEM {coGnironenne
NIPABUN TOBEACHHS B NPUPOAE. HANPABICHHBIX HA COXPAHEHUE DABHOBCCH: B OKOCHCTEMAX,
OXpany BHAOB, 3KOCHCTEM. OHOChEpBI);

AKTHBHOE HENpUATHE JEHCTBHI, NPHHOCKIINX BPel OKPYIKAIOIIEH MIPHPOJHON cpene,
yMEHHE [IPOrHO3UPOBATL HEOJArONPHATHLIC KOIOMHYCCKHE MOCHCACTBUA NPENIPHHEMACMbIX
NeHcTBHI ¥ TIPeROTBPAIATE HX;

HANPIYEE PA3BHTOIO DKONOHYECKOIrO MBIHIIERHUs, IKONOTHUCCKOH KYILTYPHI, OMBITa
NESTEAbHOCTH  9KOJOrMYMECKOH HAlpaBAeHHOCTH, YMCHHS PYKOBOACTBOBATLCA HMH B
[O3HABATENBHON, KOMMYHHKATHBHOW W COIMUAIBHOHW MPaKTHKE, TOTOBHOCTH K YHacTHIO B
NPAKTHUECKOR JIESTeIIbHOCTH 3KOJIOINUeCKOH HANPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI O HO3HAHMSL:



c)OPMHPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIErO  COBPEMEHHOMY  yPOBHIO
pasBHTHs HAyKH M OOIIECTBEHHOW UPAKTHKH, OCHOBAHHOTO Ha  JHATONe KYJIBTYP,
crroCOBCTRYIOMIErO OCO3HAHKIO CBOEr0 MECTa B IOJIMKYNLTY PHOM MHEPE;

COBEPUIEHCTBOBANHE S3LIKOBOH W YHTATEIBCKOH KYTBTYPbI Kak CpeacTsa B3AMMO/IEHCTBHA
MEKILY JIOIBMU ¥ TIO3HAHHKST MUPA,

MOHUMAHUE CHelM(pUKH OUONOTHA Kak HayKH, Oco3Hamui ef POiA B (hopMUpOBAHIH
PANMOHANBEHOTO HAYUHOTO MBILINCHHS, CO3AHNY UEJOCTHOTO Pe/ICTaBICHHA 00 OKpyKaroLIeM
MHPE KaK O EUMHCTBE [NPUPOIbL, UEIOBEKA U obulecTBa, B TIO3HAHHM  TIPUPOIHBIX
saxoHOMEpHOCTEH 1 pelireHrn npodiieM coXpaneHus IPUPONHOro paBHOBECHE;

YO NEHHOCTD B 3HAUMMOCTH OHONOTHH A COBpEMEHHOM NHBHIN3AIME: 00eCHeUCHUS
HOBOFO YPOBHsI Pa3BHTHsI MEIUIHHBL, CO3JAHHE NMEPCHCKTHBHBIX OBOTEXHONOTHH, CIIOCODHBIX
pelaTh PecypcHbie MPpodeMbl PA3BUTHS YEI0BEUCCTRA, [TOKCKA nyTelt BBIXOTA M3 THODAILHBIX
JKOIOFHYECKHX MpobieM H o0ecredeH s MePex0ia K yCTOHYHBOMY PasBHTHIO, PAHOHANLHOMY
HCTTONB30RAHMIO TTPHPOIHBIX PECYPCOB I POPMUPOBAHKIO HOBBIX CTAHAAPTOB KU3HH,

3AUHTEPCCOBANHOCTD B [OIYUeHHH GHOTOTHYECKHX HAHRH B LCIIX NOBBIHECHIL obimeit
KyJbTYPBL, ©CTECTBEHHO-HAYyUHOH TIPAMOTHOCTH, KaK COCTABHOM vacTH (PYHKUHMOHATLHOH
rpaMOTHOCTH 00yHaAOMMXCs, GOPMIPYEMOH ITPH U3y ICHIMH OHOJIOTHH;

MOHEMAHME CYLIHOCTH METOAOB INO3HAHHMs, HCIONB3YEMBIX B CCTCCTBCHHBIX HAYKax,
CIIOCOBHOCTY HCMOJB30BATE I[TOJyuaeMble 3HAHMS [T aHam3a H  OOBICHCHHS ABIEHUH
OKPYIKAIOUIEr0 MHpa M NPOUCXOASIIMX B HEM H3MEHEHHH, yMeHHe JenaTk 00O0CHOBaHHBIE
JAKIIOYCHMSI Ha OCHOBE Hayudbix (axToB H UMEIOMMXCA HAHHBIX € [CIbI0 [OMYHCHHIL
TOCTOBEPHLIX BLIBOIOB;

CIIOCOBHOCTS CAMOCTONTENBHO MCIOb30BATh GUONOTHYECKUEe 3HAHHUA Al PCIICHHS
MPoBIeM B PEalibHbIX JKHIHEHHBIX CHTYALHAX;

OCO3HAHHE LEHHOCTH HAy4HOM JESTEeNbHOCTH, TOTOBHOCTL OCYINECTBIIATL MPOCKTHYIO H
HCCIIEA0BATENBCKYIO ASITENLHOCTD HHIHBHAYAIBHO U B IPYTINIE;

[OTOBHOCTh M CIIOCOBHOCTH K HETIPEpBIBHOMY 00paszoBaHHIO H CaMOOOpasOBAHHIO, K
AKTHBHOMY ITONYUYEHWIO HOBBIX 3HaHMH 1o OWONOrHH B COOTBETCTBHA C KH3HCHHBIMH
TIOTPEOHOCTIMHA.

METAIPEAMETHBIE PE3YJILTATDI

MeranpeaMeTHbie pesyabTaThl OCBOCHUA yuebHoro mpeaMera «bHONOrHI» BKIIOUAOT:
3HAYMMBIE Ul (DOPMHPOBAHMA — MHPOBO33DCHHS O0yJAIOIINXCA  MEeNIHCIHIUIMTHAPHEIE
(MexnpenMeTHbie) 0OIMEHAY YHbBIE [IOHATHS, OTPAMEIOLINE LEHOCTHOCTD HAYUHOH KapTHHBI MHPa
1 cnoenu Ky MCTOIOB HO3HAHMS, HCIMONB3YSMBIX B €CTCCTBCHHBIX HAYKax (BeinecTBo, SHEPIus,
ABIEHHE, NPOUECC, CHeTeMa, HayuHbli (axT, IPHHINI, THIIOTE3d, 3AKOHOMEPHOCTH, 3aKOH,
TEOPHSL. HCCeA0BaHle, Hab/HONCHNS, U3MEPEHHE, JKCICPUMEHT H IPYTHE); YHHBEPCANbHLIC
yuebHble AeHCTBHA (IIO3HABATENBHLIC, KOMMYHHKATHBHDIC, peryisiTHBHBIE), 00eCHeTHBaoIIHe
Jopmuposarne (yHKIHOHANIBHOH PAMOTHOCTH H COMUANTBHON KOMMETEHIHH 00YYalOIHXCs;
CrnocoOHOCTE o0yHAIOIHMXCS HCIIONR30BATE OCBOEHHBIE MEXTUCIMTUTHHAPHLIE,
MHPOBO33PESHUCCKHE 3HAHHA H YHHBEPCAIbLHLIC yayebupie ACHCTBHA B [O3HABATENBHOH U
COIUATBHOM NTpaKTHKE.

B pesynbrare u3yueHHs OHONOIHH HA YPOBHE CPEMHETO oburero oOpazoBaHus ¥
obyuatomerocs 6yayT cQOPMUPOBAHBL TO3HABATENLHBIC YHHBEPCAILHDIC yuyeOHBle JIEHCTBHU,
KOMMYHHKATHBHBIE YHHBEpCanbHBE yueOmnble ACHCTBHA, PETYTHBHBIE YHHBEPCATLHBIC
yueOHbIe JCHCTBIN, COBMECTHAS ISATENIbHOCTS.

MeTanpeaMeTHble Pe3ylnbTaTbl OCBOSHUs! MPOrPaMMBL CPERHCIO obuero obpazoRaHus
JIONKHBI OTPaXKaTh:

Osaajenne YHHBEPCATLHBLIMH YIeGHBIMH I03HABATEILHBIMHE JICHCTBHAMH:

1) 6azoBpic JorHUuecKe ACHCTBHS:

CAMOCTOSITETBEHO (POPMYAMPOBATE H aKTYATIH3UPOBaTh NPOOIEMY, PaccMaTpHBaTh €€
BCECTOPOHHE;



HCIONB30BATh TpH OCBOCHMH 3HAHHH MPHEMBI JIOTHYECKOTO MBIIICHHA (ananuza,
cuHTe3a, CpaBHEHHs, KiaccHduranuy, 0BoOWEeHNs), PACKPBIBATE CMBICI OHOIOTHIECKHX
TOHATHI (BLIAEAATE HX XApaKTEePHbIE IPU3HAKH, YCTAHABIHBATE CBA3M C APYTHMH FTOHSTHIMHA);

OTIPEMICNATh LENMH AESTENEHOCTH, 3ajasas HapaMeTpsl W KPUTEPHH UX JIOCTHXCHHA,
COOTHOCHTE PE3YJIBTATH JEATENBHOCTY ¢ TIOCTABIEHHBIMA HEJIHMU;

MCIIOIb30BATh OHOJOMMUECKUe [HOHSTHI Uli OOBAcHeHust (AKTOB ¥ JBICHMA IKHBOH
HPHPOIET;

CTPOUTH JIOIHYECKHE PACCY)KEEHHS (MHIYKTHBHbIE, ACHYKTHBHEIS, IO aHanoruu),
BBEIBIATE 3AKOHOMEPHOCTH ¥ [POTHUBOPEUHs B PACCMATPHBACMBIX SBICHHIX, (popMyIHpOBATD
BLIBOJIBI H 3AKJIIOUCHNIS,

ITPUMEHSATL CXEMHO-MO/IENIBHBIE CPEACTBA UL TIPE/ICTABAEHHS CYIECTBEHHBIX cBo3el M
OTHOIIEHH B M3y4aeMbIX OHONOrHYIECKHX OOBEKTAX, & TAKKE IPOTHBOPEUMH Pa3Horo pona,
BBIIBJICHHEIX B PA3IMHHEIX HHQOPMAIMOHHEIX HCTOUHHKAX,

pa3pabaThIBaTh [UIAH PELICHHS TPODAEMBI ¢ yUETOM AHANK32 WMCIOMMXCs MATCPHATLHBIX
4 HeMaTCpHaNlLHLIX PECYPCOR,

BHOCHTh KOPPEKTHBLI B HEITENLHOCTh, OUEHUBATH COOTBETCTBHE PE3YNBTATOB LCIAM.
OLEHMBATEL PHCKH TOCIEACTBHH A TCIBEHOCTH,

KOOPIHHUPOBATh W BLITOJMATE pPabOTy B YCIAOBMAX PEAILHOrO, BHPTYalbHOIO H
KOMOHHHPOBAHHOTO B3aUMOIEHCTBHIS,

Pa3RUBATH KPEATHBHOE MBILLICHHAE IPH PELLICHHH XKH3HCHHDBIX npodieM.

2) 6a30BbIe HCCJIEN0BATEIBCKHE XeliCTBRM:

BIALETE HABBIKAMYU YUeBHO-HCCIEHOBATENBCKON B NPOSKTHOH CATENBLHOCTH, HABBIKAMH
paspeineHus npobiem, crnocoGHOCTBIO W IOTOBHOCTRIO K CAMOCTOATE/IBHOMY [TOMCKY MCTONIOB
pelllelns MPAKTHYECKIX 3aa4, MPUMCHEHUIO Pa3HIHbLIX METO/I0B NOSHAHMA;

PICTIONB30BATh DASNMMUHBIE BUIBl ASATENLHOCTH [0 HONYHEHHIO HOBOTO 3HANHS, €ro
HHTEPIPETAIIH, [PeobpasoBaHKio W NPHMEHEHHIO B YYCOHBIX CHTYamusiX, B TOM HHCIC IPH
CO3IaHHK YUeOHULIX M CONMAIBHEIX IPOEKTOR;

GopMUPOBATE HAYIHLIA THIT MBIILIEHHS], BIALETH HAy THOH TEPMHUHONOTHEH, KIHOYEBLIMU
MTOHATHSIMH M METOJAMH;

cTaBuTh U QOPMYAMPOBATh COGCTBEHHBIE 3ajaud B 00pa3OBATCIBHOM JCATCILHOCTA H
YKHAHEHHBIX CHUTYalllgX;

BBUIBIATL [IPHUMHHO-CACICTBEHHBIC CBA3H H aKTyaIU3upPOBaTh 3ajaty, BBIIBHIATE
THIOTE3Y €€ PeILCHHUS, HAXOIUTL apryMEHTh UL TOKa3aTelbCTBa CBOUX YTBEPIKIEHHH, 38aBaTh
AAPAMETPH] M KPHTEPHH PELUEHHS,

AHAJIM3MPOBATE TIOJYUEHHBIC B XOIE DENICHUS 3alatdd  PeSyapTaThi, KPHTHUECKH
OUEHHUBATD UX NOCTOBEPHOCT, IPOTHO3UPOBATL H3MEHEHHC B HOBBIX yCHOBHAX,

NABaTh OLUEHKY HOBEIM CHTYALMSIM, OLEHHBATDL NPHOOPETEHHBIH ONIBIT,

OCYIIECTBISTE LEJIEHANPABIEHHbIH NOUCK TIEPEHOCca CPEJICTR H CHOCO00B NCHCTBUS B
IPO{eCCHOHANLHYIO CPENY;

yMETL  IIEPEHOCHTH 3HAHMS B [IO3HABATENBHYID H  NPAKTHYCCKYIO obnacTd
KAIHEACATEIBHOCTH;

YMETDL MHTErpUPOBATH SHAHHS M3 Pa3HbIX TIPEIMETHBIX 00IacTel;

BLUIBHTATE HOBBIC HIEH, MPEIATaTh OPUIHHAIBHBIE NONXOIBl M DEIICHHA, CTaBUThH
npoBaeMBl ¥ 3aj1auH, JOIY CKAIOMHKE albTePHATUBHBIC PETLCHHL

3) paGora ¢ ungopManneii:

OPHEHTHPOBATECS B PA3MHTIHEX HCTOUYHHMKAX HHOOPMAIMH (TEKCTe yuehHOro rocodng,
HAYUHO-IIOTIYJBIPHOM nuTeparype, DHONOIHHUECKAX CIIOBAPIX H CNPaBOYHHKAX, KOMIILIOTECPHBIX
Gazax paHuLIX, B MuTepuere), auanu3dpoBaTh MH(OPMALMIO PA3IMYHBIX BHAOB H dopm
npeAcTaBIeH R, KPHTHIECKH OLEHNBATE €€ JOCTOBEPHOCTE M HEIIPOTHEOPEUMBOCTE,

GOPMYITHpPORATE 3aTPOCHl 1 TIPUMEHSTH PA3IIATHBIE METOJbI NpH HOMCKe # otbope
Gronorryeckoi nudpopmarun, HeoOXOAUMOH AN BLINOAHEHN yueOHBIX 3a1a4;

nproGpeTaTh OTBIT HMCIIONL30BAHMS HA(POPMAIHOHHO-KOMMYHHUKATHBHEIX TEXHOIOTHH,
COBEPUICHCTROBATE KYNBTYPY AKTHBHOTO HCIOHAB30BAHIS PA3IHYHBIX HOHCKOBBIX CHCTEM,



CAMOCTOATELHO BLIOHPATL ONTHMAIBHYIO (DOPMY TPEACTABICHHT BHONIOTHUECKOH
urdopMatiik (CXeMbl, rpadiiicr, JWarpaMmbl, TAOIHIIEL, PHCYHKH I JIpyTOe);

HCIIONB30BATh HAYWHLIA $3bIK B KauecTBe cpejicTBa Npu pabote C OHOJOTHYECKOH
HHPOpMATIHER: TIPHMEHITh XUMHYECKHe, (QU3NYECKHE U MATCMaTHIeCKHE 3HAKH H CHMBOJEL
dopmyssl, abOpesHaTypy. HOMCHKIATYPY, HCIONL30BATL H npeobpazoBBBATE  3HAKOBO-
CHUMBOIMYECKUE CPEICTBA HArIfHOCTH;

BUAZETh HABLIKAMH DACTIO3HABAHHS W 3AUIUTH  MHQOPMALNH, HH(GOPMALIIOHHOH
Be30macHOCTH JIHUHOCTH.

Opaagesne yHuBepCatbUbLIMH KOMMYTHKATHBHBIMH ACHCTBHIMH:

1) obmenue:

OCYLIECTRIIATE KOMMYHUKALMK BO BCEX C(Pepax M(H3HH, AKTHBHO yHACTBOBATL B HHANOTE
W IMCKYCCHY O CYIIectBy 06CY)KAaeMoH Tembi (YMEHHE 3aJaBaTh BOTPOCEHL, BhICKASLIBATA
CYJKIEHMS OTHOCUTENLHO BBIIONHEHHS IPEIaraeMoil sajatil, YUHTHIBAThL HHTCPECH u
COrIACOBANHOCTE MTOSKIAI APYTHX YUACTHHKOB JIUANora Wil JHCKYCCHH);

pacrozHaBaTh HepepOalIbHBle CPEACTBA OOLUCHHS, TOHMMATL 3HAUCHIHE COUMAIBHDIX
3HAKOB, TIPEAFOCEITOK BOIHHKHOBEHMS KOHQIIMKTHBIX CUTYAKH, YMETh CMArIaTh KOHQTHKTEI ¥
BECTH 11CPEroBOPbI;

BAGACTL PARIMIHBLIME CHOCOOaMH OOIICHHS U B3aMMOACHCTBUS, NOHMMATE HAMCDEHHA
IPYTHX JEOHCH, IPOMBIATE YBAKATEIBHOE OTHOLICHHE X cobeceHUKY U B KOPpPeKTHOH popme
(GOpMYIHPORATE CBOH BO3PAXKCHHUSL;

PA3BEPHYTO W JOTHYHO H3JNATaTh CBOIO TOUKY 3PEHUA ¢ HCTIONB3OBAHHCM A3BIKOBLIX
CPEICTE.

2) coBMecTHAS JAeATeILHOCTh:

HOHUMATH ¥ MCHONL30BATH NPEMMYIIECTRA KOMAHAHON i HIAUBM/IyabHOH padoThl Ipu
peleHuH GHONOrHIeckol IPoGNeMEl, 0G0CHOBIBATE HEOOXOAUMOCTE IIPHMEHEHHA IPYTITOBBIX
hopm B3auMOAEHCTBI TIPK pelieyH yueOHOH 3alaun;

BBIOHPATL TEMATHKY M METO/IBI COBMECTHBIX ACHCTBUH € yHIETOM OBIMHX HHTEPECOB H
BO3IMOIKHOCTEN KKIOTO YIEeHA KOJIICKTHBA;

IPAHUMATL [ENH COBMECTHOM JIESTEABHOCTH, OPraHW30BLIBATE H KOOPAWHMPOBATH
JEHCTRHA TIO €8 JOCTIDKCHIIO: COCTABMATS Il AeHCTRHH, pacIipese/sTh POl ¢ yIETOM MyeHul
YUACTHHKOB, 06CY i/aTh PE3yBTATE COBMECTHOH paboTEL;

OILEHUBATE KAYECTBO CBOEMO BKNANA U KAXIOTO YHACTHHKA KOMaR/s! B OOIIAH pesy mbTar
110 pa3paboTAHHBIM KPHTEPHUIM;

[IpeJUIAraTh HOBBIE MPOCKTH, OHEHHBATL WIEH ¢ MO3UIMY HOBH3HEL, OPHIMHAILHOCTH,
MPAKTHIECKOH 3HAYHMOCTH;

OCYLIECTBAATL [O3UTHBHOE CTPATErMYECKOe IIOBEXCHHE B PAMIATHBIX CUTYaUHIX,
TIPOSIBISTE TBOPUECTBO H BOOOpakeHHE, ObITh HHRIHATHBHBIM.

OpjajeHNe YHEBePCAALHBIMI Pery IS THBHLIMH AeHCTRHIME:

1) camoopramu3anus:

HCIIONB30BATL GHONOTHUCCKAE 3HAHMA U BBSIBICHHS OPOOJAEM ¥ HX DPEIICHHI B
FKUBHEHHBIX M YHEOHBIX CUTYaLIHIX,

BREOHPATL Ha OCHOBE OHOZOTHYECKUX 3HAHMH UENCBBIC M CMBIC/IOBBIE yCTAHOBKY B CBOMX
JEHCTBUSIX W FOCTYIIKAX 1O OTHOLUEHHIO K JKHBOH NPHPOZE, CBOEMY 3[CPOBBID K 3JOPOBRIO
OKPYKAOIMUX;

CAMOCTOSTENLHO OCYIIECTBIATh O3HABATENBHYIO AATEIBHOCTD, BBIABLLTH IPOONEMSL,
CraBuTh M (HOPMYNHEPOBATh COOCTBEHHBIE 3ajauu B 00PasoBaTeNbHOH ACATENBHOCTH N
YKM3HEHHBIX CUTYalHAX;

CAMOCTOSTENBHO COCTABIATL IAAH PeIleHKs MTPOONEMBL ¢ YUETOM HMEIOIUXCH PECYPCOB,
cOOCTREHHBIX BO3MOIKHOCTEH M MPEXIIOYTEHHH;

JAaBATh ONCHKY HOBBIM CHTYAHHIM,;

PACIHAPATL PAMKH y4eBHOTO IPEAMETa Ha OCHOBE JMUHBIX NIPEITIOUYTEHHI;

Henarh OCO3HAHHEBII BRIOOD, apryMEHTHPOBATE €ro, Gparh OTBETCTBEHHOCTD 32 PEIICHHE,;

OLEHMBATH TPHOOPETEHHBIH OITLIT;



crIocOBCTBORATE (POPMHPOBAHHIO H IPOABIEHHIO INHPOKOH 3Py AUIIHK B PA3HBIX obnacTax
3HAHMIL, TIOCTOSHEO NOBBIIIATE CBOH 00pa3oBatebHBIH U KyJIbTYPHBIH YPOBCHD.

2} CaMOKOHTPOAD:

NAaBaTh OUEHKY HOBBIM CHTYAlHMsM, BHOCHTH KOPPEKTMBEI B HEATCNBHOCTE, OLEHHEATH
COOTBETCTRHE PE3YIILTATOR LEIIM;

BIAJETH HARBIKAMH NO3HABATEIHLHON pedIexcut KaK OCO3HAHNA COBEPIUACMBIX JefcTBul
1 MBICITHTENBHBIX IPOLIECCOR, HX PE3YIILTATOB M OCHOBAHKH, HCIONB30BATD NPHEMEI pedIeKCHH
151 OIEHKH CHTYAIHHA, BRIOOPA BEPHOTO PEHICHHS;

YMETh OUEHMBATE PHCKH B CBOCBPEMEHHO NPHHAMATEL PCIICHHS 0 HX CHIDKEHHUIO;

IPHHEAMATE MOTHBBL H apryMEHTLI IPYTHX P aHAJN3E Pe3yIbTaTOB ACATENLHOCTH,

3) mpuHsiTHE ceds K XPYrax:

APHHUMATE ¢e0s1, TOHUMAs: CBOU HEJOCTATKH H JOCTOHHCTBA;

NPUHAMATE MOTHELT H apIyMEHTDL APYTHX [IPH aHAIM3e PE3YNBTATOB HCATCILHOCTH,

NpH3HABATL CBOE NPABO W TPABO APYTUX HA ouTHOKH;

pasBHBaTh  CHOCOOHOCTL — NMOHUMATL  MMp € HOSHIMM - Ipyroro YyesI0BeKa.

IMPEJMETHBIE PE3VJIBTATEI

TIpeiMeTHEIE pe3y bTaThl OCBOEHHSA CONEPIKAHHA YUeOHOTO IpesMeTa «bronorua» Ha
yrryOnénHoM yPOBHE OPHEH THPOBAHBI Ha ofeciicueHne npodhuIEHOrO
o6yuenits 06yuaromuxces Guonorny. OHE BKTIOUAIOT: CHelH(HyecKue Aa BHOTOrHY HaydIble
SHAHWS, YMEHHS H CIIOCOBE! HeHCTBHIL 10 OCBOCHHUIO, HETEPIPETALIMH I IPE0GpasoBaunio 3HaHuil,
BRIIB! AESTENHHOCTH (10 TIONYUCHITIO HOBBIX 3HAHAH 1 HX NPHMEHEHWIO B PA3IMYHBIX Y4YCOHBIX, 2
TAKKE B PEaibHbIX XKH3HEHHBIX CUTyannax. [Ipeavernpie pesyabTaThl HPEACTABICH)! 10 TOAaM
H3YYEHU.

TIpenMeTHBIE  pe3yNLTATHL  OCBOGHHA  yueOHOro  IpemMeTa «buonorusy B 10
KAGcee TOMKHBL OTPaKaTh.

cOPMUPOBAHNOCT 3HAHME O MECTe U PO OHONOTHK B CHCTEME €CTECTBCHHBIX HAYI, B
hopMUPOBAHKH eCTECTBEHHO-HAY YHOH KAPTHHB MHPA, B IIO3HAHMH 3AKOHOB IPHPOILT H PELICHAA
npoGeM paHOHAILHOIO TIPUPONOTIONB30BAHHUS, O BKIIA[C POCCHUCKHUX U 3apyOeKHBIX YIEHBIX B
pazBRUTHE OHONOTHH,

BazeHHe CHCTeMoN OHONOTHYECKHX 3HAHMH, KOTOpas BKIIOUAeT: OCHOBOIIOJATAIOIIHE
GUONOTHUECKHE TEPMHHBI W TOHSTHsS (JKH3HB, KJIETKA, OPraHy3M, Meradoji3M, romeocras,
CAMOPETYJIAIHS, CaMOBOCIPOU3BEAEHHAE, HACICICTREHHOCTL, H3MEHYHBOCTL, POCT H pa3BUTHE),
Guomornueckue TeopuH (knetoudas Teopms 1. [Ipamma, M. Illnefinena, P. Bupxosa,
XPOMOCOMHas Teopus HacneacTBeHHocTd T. Moprana), yHeHHs (H. Y. Bagunosa — 0 WEHTPaX
MIOro06pasHs 1 TPOHCXOIIEHHs! KyILTYPHBIX PAcTeHHit), 3aK0OHbl (€AMHOOOPA3NT NOTOMKOB
T1EpPBOTrO TOKOJEHHS!, PACIIEIIEHHS, YHCTOTEL TaMeT, HE3aBHCHMOTO HACIICHOBAHMSA I". MeHngens,
FOMOJIOIHYECKEX PANOB B HacnexcTsenoll m3menwwsocta H. ML Baguiiosa), [IpPHHIIHIIL]
(KOMIIEMEHTAPHOCTH);

BATEHNE OCHOBHBIMH METOJAMH HAYYHOIO MO3HAHMS, HCIIONB3YEMBIX B OMOIOTHISCKHX
HCCIEHOBARMX IKHBLIX OFHEKTOB (OTUCAHHE, H3MEPEHHEe, HaOMOIerIe, IKCIIEPHMEHT);

YMEHHE BBIAENATL CYWIECTBCHHLIE OPU3HAKH: BUPYCOB, KIETOK IPOKAPHOT N DyKapuoT,
ONHOKIETOTHBIX B MHOFOKICTOUHBIX OpraHM3MOB, B TOM HHcie Gaxrepui, rpubos, pacTCHHIL.
FTBOTHBIX H UeJIOBEKA, CTPOEHHs OPraHOB U CHCTEM OPraHoOB PACTeHWH, KMBOTHRIX, 1CIOBeKa,
[IPOLECCOB KUBHEASATENLHOCTH. IPOTEKAIOMHX B OPrau3Max PaCTCHHH, XKHBOTHBIX 1 1eN0BeKa,
BHOTOrHYECKHX POeccos: ofMeHa BeInecTs (MeTaboNiu3M ), IPeBPaIleHIs. SHEPTHHE, OpoKenus,
ABTOTPO(HOIO U reTEPOTPOYPHOIO THIOR TUTAHUSL, POTOCHHTEA ¥ XEMOCHHTE3a, MUTO34, MeHo3a,
raMeTorcHesa, smbpuorenesa, IoCTIMOPUOHAIBHOTO Pa3BUTHSL, PasMHOKECHHS,
HHEBALYATLHONO PasBHTHA OpraHH3Ma (OHTOTEHE3a), B3AUMOICHCTBUS I'EHOB. IETEPO3HCA.
HCKYCCTBEHHOIO 0T00Da;



YMEHHE YCTAHABIIWBATD B3AMMOCBA3H MEKIY OPraHOMIAMHU KIETKH H HX GyHKUMIMH,
CTPOEHHEM IJIETOK PasHBIX TKaHEH B ux QYHKIHAMH, MEXAY OpraHaMi i CHCTEMAaMi OPraHos y
pACTCHHMH, MMBOTHBIX ¥ UENOBEKA M MX QYHKIMAMH, MENKIY CHCTEMaMM OpraHOn i HX
(YHKIEAMY, MEXAY dTamamy oOMeHa BEINECTB, JTANlaMH KIETOTHOTO HMHKIA H OKH3HCHHEIX
NAKJOB OPraHM3MOB, IJTanaMu SMOPHOHANBLHOTO PA3BHTHS, I'€HOTHIOM H (heHOTHIION,
denotunom 1 GpaKTopaMu Cpeabl ODHTAHIS,

YMEHUE BBUABIATH OTIHUMTENBHBIC FPU3HAKH JKHBBIX CHCTEM, B TOM HHCIE pacrenmuit,
JKABOTHBIX H HEJIOBEKA;

YMEHHEC UCTIONB30BATE COOTBETCTEYIOUTUE 2PTYMEHThL, GHONOTHYECKYIO TEPMHHOTIOTHIO 1
CHMBOJIHKY JUTs AOKA3arebeTBa POACTEA OPraHH3MOB Pa3HBIX CHCTEMATHHECKHX TPYTIL,

yMEHHE pellarh OMONIOIHUECKHE 3alavd, BBIIBIATE ITPHYMHHO-C/ICACTBEHHEIC CBASH
MEIILY HCCTIEY EMBIMU GHONOTHYECKHMHU IPOLCCCAMH H SABNCHUAMY, /IEATh BRHIBO/BI 1 IPOTHO3LL
HA OCHOBAHHH [TOJIYYEHHEIX PE3YJIbTATOB;

YMEHHE BEINONHATE Nab0paTopHEe U ITPAKTHYECKHE paGoTsL, coOaronaTe IpaBuia IpH
patoTe ¢ yueGHbIM H 1a60paTopbM 000 Py IOBAHHEM;

YMEHHE BBHUIBUIATh THIOTE3EL, MPOBEPATH HX SKCTIEPHMEHTAIBHBIMH  CPEICTBAMH,
POPMYITHPYS LEJh HCCICA0BAHMS, AHATH3MPOBATH MOy UCHHBIC PE3YILTATEI H AIATH BLIBOMLL,

YMCHHE YUACTROBATL B Y4eGHO-HCCAENOBATENLCKOH paboTe Mo GHOJIOTHH, YKOJOMHH H
MeIHIIMHE, NPOBOIMMOM Ha 0a3se NIKONBHBIX HAYYHEIX OOINECTB, W IyONHMYHO TIPEACTABIATH
[TONIy UE€HHBIE PE3YNLTATHI HA YICHHYECKHX KOHDEPEHIHX;

YMEHME OLCHMBATH STHUECKHE ACHEKTLI COBPEMEHHBIX gccnenopadui B obnactd
GHONOIMY M MENUIEHEL (KIOHHPOBAHKWE, HCKYCCTBEHHOE OIUTIONOTBOPEHAE, HAMPABICHHOC
M3MEHEHHE TeHOMA H CO3MAHME TPAHCTEHHEBIX OPraHn3MOB),

YMEHHE OCYIIECTRIIATH OCOSHAHHLIA BEG0p Oy ayiiel IpodeccHOHANLHOR NS TEABHOCTH
B OBTACTH OWONOrHM, MEHIMHLI, GHOTEXHONOTHH, BETePHHAPHH, CENBbCKOTO XO3sHCTBA,
OAIEROil  MPOMBINUICHHOCTH, YIIyONATh NO3HABATENABHBIH HHTEpEC, HarpaBleHHBIH Ha
oco3pauHil  BHIGOP COOTBETCTBYIOLleH mnpodeccwrm M NPOACIDKCHHE  OHONOTHYECKOro
00pa3oBauys B OPraHH3ALUSIX CPEIHETO MIPOPECCHOHATBHOTO B BEICIIIETO 00pazoBaHusl.



SVIeKTPOHEDIe PeCypehI
Anpec

caifta: hitp://bio. | september.ru
Anpec caiira: htt;:_)://college.ru/biologiya/

Axpec caiita: !itgg_://’www.ecom

Anpec caifra; hitpwww shio info

Agpec cafira: Qﬁpj/www.darwin.museum.ru
Anpec caifra: http:/rwww.zinro/museum/
Ajpec catita: J}QMW@V'W.1110C'SIIHL[§{

Anpec caifra: htlp:/'/anv.paEeo.rufmuseum/

Anpec caiira; http://www.anatomcom.rui
Anpec cajita; hﬁp://www.greem‘nfo.ruj

Anpec caiira; hﬁg:/fmnw.ﬂleanimaiworld.ru/

Agfpec catira: h_t;p:i/www_.g{g@ggp.ru/

Anpec cafira; http://karkaralinsk—park.ru/

http://mvw.ebio.ru/index—l.htmlhttp://biologvlib.ru/catalo,cz/

http://biologyli b.ru/catalog/
http://www.virtulab.net
https://intemeturok.ru/
hittps://interneturok.ru/
http://bio. 1 september.ru/urok/

http://biolo -onfine.ru/

hitp:/fwww.cellbiol ru/

bgg//www.bioword.narod.ru/
http://biodat ru/
http://www.ancientbeasts.ru/

http://poroda-dereva ru/
hﬁg://ww.Szaklepok.ru/

http://faunaflora.ru/39/

http://ww.QoIezen.ru/interes/anatomv.ghp - Henorex & madpax: 3aHHNMATENEHAY AHATOMUS
http://school.bakai.ru/?id=newpb041220101 544 - Gakali-BUpTyaTEHas mroa 110 6uomorun
http://muzey-factoy.ru/ta /biology - My3eit t}hakToE o uesoreKe

http://humbio.ru/. - Pecypc «Baza 2manmif o Guonoruu yenorexay COISPKUT yueOHUK Mo
MOJICKy IApHOY GHOMOr MK wenoBexa, BrOXMMHH, (usHONOrHH, TenHOH K GenxoBoit numeHepHH.
http://www.skeletes.zharko.ru/ - - Onopro-newrarensuas cucrenma He/I0BeKa: 0Opa30BaTeNLHEI]
cat

httn://www.sci.aha.ru/biodiv/index.htm. - http://www.sci.aha.ru/ATL/raOO.htm.

www.molbiol.edu.ru. Anatomus u busnonorns yenonexa. Haywmo-nonysapusisi caiir, Basa
Www.molbiol.edu.ru
3HaHUH 110 OHONOrHE Yenonexa. Dusronorys, kreTounag Bromnoru, renetrka, Guoxpmug



http://ww.gsy.msu.ru/il]usion/. - SPHTENBHBIC HILTO3MK 1 deroMensr (axynurer nenxonoruu
Mr

Y nuMenn M. B, Jlomonocosa).
http:/fwww zin,ru/ - Kyieu (Coleoptera) u KOJIEONTEPONOTH.
http://nature.ok.ru/ biodiversity. - Pegxue u HCUe3AIoLHE SKHBOTHBIE Poccuy,
ht_tp://Www.entomolo,qy.narod.ru/ -«AHpopmarmonko-nosckorsil CaHT MIIH «IOYTH BCEY 110
SHTOMOIIOTHHY,

PACTEHMSI
www.luzhok.ru/ - «JIyr0K» - 3aMeuaTenbHLI CaliT, HOCBAIIEHULIH ACKOPaTHBHEIM PacTEHMsM.

hitp://floranimal ru/ - .

http://www.lapshin.or club/plants.htm -«Mockosekuii Kny6 xoMmarroro LUBETOBOICTRAY,
http://www.botaniki.ru/. Cagir Kpyaua "CoBpemennag borammra"Brodaxa MI'Y.
http://plant.geoman.ru/. bubnuorexa Kuznn PacTeHHi'. 3aHNMATETBHO 0 GoTanHKe, Kuznp
pacrenui.

http://www.herba.msu.ru/russian/index.html Botanuyeckuii cepsep Mockosckoro YHHBEpCHTETA.
http://center.fio.rw/method - AOKYMEHTEL, IPOrPaMMEL, CETeREIe pecypcer. Pazgenr COM (cerepoe
obrenrHeHYe yunTenek-MetoscToR) Mockosckoro HenTpa
http://www.nsu.ru/education/i4biol/index.html - Kypc npuzean eripaGoTars OpakTHYeCKHe
HABbIKK HCNONE30Banks UnTeprer, COBEPIICHHO HeoBXonMMELe COBPEMEHHOMY
HPO(ECCHOHATEHOMY Heenenoratemo-6ronory..

http://www.altai fio.ru/projects/ groupd/potok 13/site/index.html Hpoexr "Kaneiigockon YPOKOB
Bronorun".

http://www.coﬂege.rufbiol_ogyj. OTkpEITHIit KOMIE T GHOTOM M, Conepsxanue yuebuuxa o
Ouonoruu. Harepairirupie J ava-aliieTs! ¥ AHUMALMOHHEIE KAPTHHKE [0 Gronornu. O6zo0p
HHTEpHET-pecypcos no Ghomorun. BoamosuocTs AHCTaHUHOHHOTO 06y YeHH s; TecTUpOBanKE Ol-
Jaky,

http://www.ecosvstema.ru/ . JKONOruYecKui HEHTDR « IKOCHCTEMaY, http://evoiution.nowemet.ru/.
Teopus sBomonuu xak ona ecty,. http://WWW.biodiversity.ru/publications/. Hentp oxpans: murcoit
TPHPOIEL http://dronisimo.chat.ru/homemgel/ob.htm Obmasn Suonorus. B TonynAprHol dopme
H3JIOMEHb! MATEPHAITH 110 PA3TMYHEIM pasienam obmeii 6Homorum.
http://charles-darwin.narod.ra/ Yapnz [fapsun. Caiit nocesmen Yapnsy Hapenny, ero buorpagmu
H KHHTaM.

http://learnbiology.narod.ru/ Iipoexr "Usyuaem 6uonoruo", Marepuanei no scem KPYITHBIM
pasznenam Guonornn, Hayuno-nomyasprsie u obpazoraresueie cratey. CobLiky Ha
Gronornyeckue HHTEPHET-PECYPCHL.

http:/f'www.wwf.ru/, Beemupsntit honx nukoi nprpogsl. Calr uspectroil HPUPONOOXPAHHOH
OPTaHH3alKH

http://www.biolog188.narod.ru/. Ca#it yuurens 6uonormy A I1. Tloznusaxoga.
http://www.eco.nw.ru/ . Brewconsas 3xonorus. hitp://www.learnbiology.ru/ - BUPTYanbHOE
obyuenue GHonorun
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