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NOACHHTEJABHAA SATNTHCKA

[Nporpamma mo yuebnomy npeamery "Baonorms” (panee - Ouonorud) Ha
yvpoBHe cpenHero obuiero obpazosanus paspaboTaHa Ha ocHoee PejepansHoro
sakona or 29.12.2012 Ne 273-03 «06 obpazopanun B Poccuiickoil denepariamy,
COI'oC COO, Konuenuwmu npenogasanus ydebxoro npenmera sbuonorss» u
OCHOBHBIX MONOKEHHI (penepankHoi pabovel MporpaMMel BOCIHTAHHA.

Vuebumii npenmer «buonornsy yrayGnérHoro ypoeHa wW3ydeHns (10
KJIACCH) ABIAETCA OOHHM H3I KOMMOHEHTOR mpeameTHoH obmactH «EcrecTBenHo-
HaydHeie npeaMers». CorfacHo nonoxeHusd OI'OC COO  npodmnnbHEe
yueOHEIE MPeAMETEI, H3Y4aeMule Ha YrayOnEHHOM YpOBHE, SBIAOTCA crliocoDoM
nuddeperunanny o0yueHHA HA YPOBHE cpenHere o0mero ofpa3oBaHHA H
NpH3BaHbl 0OECHeYHTh NPEEeMCTBEHHOCTh MEWILY OCHOBHBIM OOIIHM, CpelIHHM
o0mKM, cpeiHiM NpOPEcCHOHANBHBIM H BEICIOHM o0pazopanHem. B 1o e spema
Kaaelii w3 9TMX  ydeDHEIX npeameToB JAomkeH 0BT OPHEHTHPOBAH HA
MPHOPHTETHOE pelicHHe 00pa3oBATE/BHAIX, BOCIMTATENBHEIX M PAIBMBANOIIHX
3044, CBAZAHHBIX ¢ nNpodopHerTanmded o0yYalOmMNCe H CTHMYJIHPOBAHMEM
HHTEpECA K KOHEpeTHOH o0nacTH HaywHOro 3IHAHHA, CBA3aHHOTO ¢ OMomormei,
MEIHIHIOH, JKONOTHeH, MCHXONOTHEH, CIOPTOM HIH BOSHHBIM JIEN0M.

[lporpamma mo y4yebHoMy npemmery "Buonorus” pagér npepcrasneHHe o
HEeTH H 3a1a4ax H3YYeHHa yvebHoro npemamera «bHomorna» Ha yraybnéHHOM
YPOBHE, onpefendeT obazare/bHOe (HHBADHAHTHOS) NPeIMETHOS COMEMKaHNe, ET0
CTPYKTYPHPOB3HHE MO pa3lenaM o TEMAM, pacrpeieleHHe MO0 KIaccaMm,
PEKOMEHIYVET MOCAEAOBATENEHOCTE HIVUEHHA y49eOHONO MATEpHANA ¢ Y4ETOM
MEKNPEAMETHEIX W BHYTPHNPEIMETHRIX CBA3IEH, JOrHKH YydeOHOro mnpouecca,
Bo3pacTHeIX  ocofennocred  ofyuaommxes. B mporpamme no  GHONOrHH
PeANH3OBAH [PHHIKN NPEeMCTBEHHOCTH ¢ H3yYeHHeM OHONONHHM Ha YpoOBHE
ocHopHoro obwmero o0pasopanug, Onarogaps  d9eMy  [IpPOCMATPHBAETCA
HANpaBleHHOCTE HA NOCHeqyiolles pa3puTHe OHONOIMYeCKHX  3HAHHH,
OPHEHTHPOBAHHLIX Ha (POPMHPOBAHHE ECTECTBEHHO-HAYUHOIO MHPOBOIIPEHHH,
IKONOIHYECKOND MBINLIEHHS, Opeacrasiennii o 3goposoM obpase mu3HM, Ha
BOCHIMTaHME OepexHOro OTHOINEHHN K OKpy&amomed npupogHod cpene. B
nporpaMude No OHONOrHM TaK#e MOKA3AHEI BOIMOMKHOCTH y4ebHOro npenmera
«buwonorna» B peammzanmy  Tpebopanmi @OIOC COO x  nnanmpyemeiM
JIHYHOCTHRIM, METANpeIMeTHEIM W TMpeAMeTHRM pe3ynsTataM ofydeHHA H B
(OpPMHPOBaHWH OCHOBHHEX BHAOB  y4eOHO-TIO3HABATENBHOH  JEATENLHOCTH
obyJyalommMxed Mo OCBOSHMNH colepmaHud OHonorHueckoro o0pasoBanHs Ha
YpOBHE cpeaHero ofmero o0paloBaHHAA.

YueOuniii npeaMer «bHomornay Ha yposHe ¢pennero obumero oGpazoBaHns
sapepmaer Omonorudeckoe oOpasopaHHe B INKOJe H OPHEHTHpOBaH Ha




pacompeHHe W YrayonenHe 3HaHHH 00yd4alOMIMXCA O XWHBOH IpHpOOE, OCHOBAX
MOJCKYIAPHOR H KmeToMHOoH Onomornn, sMOpHONOrHH W GHONOTHH PajlBHTHN,
T'eHETHKH, CeNeKniH, GHOTEXHONOrHH, IBOMOIHORHOTO YYEeHHA H KONOTHH.

Hayuenne yueGuoro npenmera «buonorma» wHa yraydneHHOM YpoBHE
OPHEHTHPOBAHO H4 MNOAreTOBKY OOYHAIOIIMXCHE K NOCHeAYIOIIEMY NOIyHSeHHID
Ononorwdeckore  o0pazopaHHA B BY3aX W OpPraHH3AUMAX  CPEIHETO
npodeccHoHansHoro obpasopadns. OCHOBY ero cogepiKaHHs COCTABAAET CHCTEMA
OHOMOTWYECKHX  IHAHHH, TNOMYYeHHBIX NpH HIYYEHHH  o00yYalolMMmHcs
EDGTBETETB}'MIL[HR CHCTEMATHHECKHX PES-,H'EJ'IDB EHD.'I'II:IFHH H3 YPORHE QCHOBHOTD
obwero obpazopanud, B 10 kaoaccax 9TH 3HAHHA NONMYHAIOT pa3lBHTHE. Tak,
pacmEpeHsl H YrayOneHs! OHONOIHYECKHE 3IHAHHN O PACTEHHAX, JKHBOTHEIX,
rpubax, OaxkTepusx, OpraHMIMe uenoBexd, OOMHX 3AKOHOMEDHOCTAX KH3IHH,
AONOTHATENBHO BEIOYEHE! DHOMOIHYECKHe CReieHUS [IPHEIAIHOI0 H IOHCKOBOTO
XdpaKTepa, KOTOPEIE MOXKHO MCIONBI0BATh KAK OPHEHTHPh IS [OCHSAYIOLETD
saifopa npodeccnn. Bosmokea Takke HHTerpamus OGHONOTHYECKHX 3HAHME ¢
COOTBETCTBYIOIMMH 3HAHHAMH, MONYYEHHRIMH O0YHalOMHMHCE NpPH HIYYCHHH
(H3IHKH, XHMHH, TeorpadHi H MaTEMATHKM.

Crpykrypa nporpammil no yueGuomy npenmery "Buonorns" orpaxaer
CHCTEMHO-YPOBHEBBIH M 3BOMOLMOHHEIA MOIXOAB K HIYHeHHH OHOMOrMH.
Cornacio MM, H3y4al0TCA CBOMCTBA H 3AKOHOMEPHOCTH, XapakTepHbIe N8 HHBBIX
CHCTEM Pa3sHOro YPOBHA OPraHH3alliH, DBOMIONHH OPTAHHIECKOro MHpa Ha Jemie,
coxpaHeHus OHonoruveckoro pasdoobpasuws miamerel. Tak, B 10 knacce
H3Y4aIOTCA OCHOBEI MOIEKYIAPHOH M KieToyHOH OnonorumM, sMOpHONOIHH H
OHOMOTHA pPaIBHTHA, TEHETHKH H CENEKUHH, OHOTEXHONOTHH H CHHTETHYECKOM
OHOTOTHH, AKTYANHIHPYIOTCA 3Hauusa olyyarommpxcs nmo GOTAHHKE, 300M0THH,
AHATOMHH, (DHIHOTOTHH Yel0BeKa.

Vuebueii  npemMer «BHomorns» npH3BaH  o0ecnedHTh  OCHOCHHE
obyqarommuMics DHONOrHYecKHX TEOPHIl W 3aK0HOB, HACH, NPHHLATOR H MPaBHII,
NEKANHX B OCHOBE COBPEMEHHOM CCTECTBEHHO-HAYYHON KAPTHHE MHPa, 3HAHKI 0
CTpOCHHH, MHOTooDpasHH M oOCODCHHOCTAX KNETKH, OpPraHH3IMa, NOMyNRIHA,
DHOLOEHO3A, IKOCHCTEMBI, 0 BRITAKIINXCA HAYYHLIX OCTHACHHAX, COBPEMEHHBIX
HCCNeqoBaHHAK B OHOMOTHH, MPHKNAIHEIX acTIeKTax DHonorHYeckHX 3HAHMA. [Ing
PA3BHTHA H NONICpXAaHHA HHTEépeca oDyHaouM¥cd K OHOMOTHH HapADy co
JHAYHTENLHEIM 00BEMOM TEOPETHYECKOIO MATEPHANA B CONEPMAHHH MTPOrpaMMEL
no GHOMOMHH MPeAyCMOTPEHO IHAKOMCTBO ¢ MCTOpHEH CTaHOBISHHA H pa3BHTHA
ToH MaH uHO# ofnacTH GHMONOrHY, BENANOM OTEHECTBEHHEIX H 3apydeHbIX
V4EHEIX B pEIIeHHEe BAKHEHNIAY GHONOrHYSCKHX H JKOIOTHYECKHX nTpobnem,

Llens uwayuenna yuebuoro npeamera «buonoras: Ha yroyGnénHoM yposHe —
OBIajeHHe  OOYYAIOIMMHCE  3HAHHAMH ©  CTPYKTYPHO-QyHKUHOHANBHON




OpraHM3aljdl KMBEIX CHCTEM pasHoro padra H npuoOperenme yMeHHH
MCIIOTB30BATE ITH 3HAHMA B OPMHPOBAHHH WHTepeca K onpelenéHHoi odnact
npodeccHOHANEHON JeATensHOCTH, cBAlaHHON ¢ GHonormed, win K BeIOOpY
yueGHOrD 3aBeIcHNA I8 TPOAomKeHHs OHoNOrHYecKoro ofpajosannd.

JocTHMEHHE Lead HIyueHHs y4eOHoro mnpegMera «buonorms» ma
yrayOnEHHOM ypoBie o0eceuHBaeTCA PelIeHHeM CeIYOUMXK 38034

ocBoeHHe OGYYAIOIIHMHCH CHCTEME! DHOMOIrMYeCKHX 3HAHHIN: 00 OCHOBHEIX
OHOTOrMYECKHX TEOPHEX, KOHUEMIIHAX, THIOTe3ax, 3aK0HaX, 3AKOHOMEPHOCTAX H
MpaBUiax, COCTABIAIOMINY COBPEMEHHYIO eCTeCTREHHO-HAYYHYIO KAPTHHY MHpa; 0
CTpOEHHH, MHOTOOOpasum M ocobeHHOCTAX OHONOTHYECKHX CHCTEM (KJeTKa,
OpraHusM, MONYIAIHA, BAI, GHOTEONER03, DHOC(Eepa); O BRIAAIOMIHXCE OTKPBITHAX
W COBpeMEHHEIX HCCNeA0BaHHAX B OHOTOIHH;

o3HAKOMIEHHe OOYYAIOMHXCs € METONAMH [O3HAHHA MHBOH NPHPOIBL:
MCCeOBATENECKHMHE  METOJaMH  DHONOTHYECKHX HAYK (MOUEKYIApHOH H
kneTounod  Ouoaoruu, MOpHONOrMM #  OGHONOIMH PpPA3BHTHE, IEHETHEH H
CeNeknHHe, OHOTeXHOJNOrHH H CHHTeTHY9eckoH OHOMOIHH, DaneoHTOIOTHH,
JKONOTHH);  METOAaMH  CAMOCTOATENLHONO  MpoBeJeHHA  OHOJOTHYSCKHX
HconeposanMii B nalopatopur ® B Opapoae  (HaOnwojeHHe, HIMEPEHHE,
IKCTIEPHMEHT, MOJISTHPOBAHKE );

OBNA/icHHE O0YYalONMMHCA YMEHHAMM: CaMOCTOATEIBHO HAXOIHTE,
AHATHIUPOBATh M HCMOME30BATE OHOMOTHYECKYHD HH(OPMAIHIO; NOJE30BATLCA
DHONOrHYECKOH TepPMHHOAOIHCH H CHMBONHMKOH, YCTAHABIHBATE CBA3L MEMTY
paiBHTHEM OHONOMMH ©  COUHANBHO-3KOHOMHYECKHMH H 3IKONOTHYECKHMH
npofaeMaMy 4YeJ0BEYEcTBa; OLCHHBATL NOCHENCTBHA CBOSH NEATENEHOCTH MO
OTHOIIEHHIO K OKpY#amoedl NOpHpoOHOH cpene, CODCTBEHHOMY 3A0POBRID H
IIOpOBEI0  OKpyRaux mofefi; obocHoBmBaTE B cobmojate  Mephl
npodHIaKTHER HEGeKIHONALRX 3abonesanuil, NpaBKna NOBENEHHA B NPHPOJE H
obecredenna bezonacHocTH coGeTREHHOH HHIHEMEATENLHOCTH B 4pe3BEYAHEIX
CHTYALIHAX TPHPOAHOrO M  TEXHOTEHHOr0  X&paKTepa; XapaxTepH3OBaTh
COBpPEMEHHBIE HAYYHEIE OTKPHITHA B 06.1aCTH GHONOIHH,

pasBHTHE ¥ 00YHARIMMHXCA HHTEMISKTYANBHEX H TBOPUSCKHX cnocobHocTed
B TIpOIEcce 3IHAKOMCTBA € BEIAIOIWHMMHCH OTKPHITHAMH M COBPEMEHHEIMH
HCCNeOBAHAAMHE B OHONONHH, peIlaeMBIMH €10 npoliemaMu, MeTomojIoTHeH
OHOMOrHYecKoro HCCIeOBAHHA, NpoBeAeH SKCTIEPHMEHTANbHBIX
HecaenoBaniil, pelena GHONOrHYECKHX 3a/1a, MOJEIHPOBaHM: DHONOTHYECKIX
00BLEKTOB H IPOLECCOB;

BOCTIHTAHHE ¥ 0GYHAIOMMXCH LEHHOCTHOID OTHOMEHHA K JHBOH NPHPOIE B
pesioM B K OTIeALHEIM e ofbexTaM u A aieHHIM; OPMHPOBAHHE 3KONOTHYECKOH,



reHeTHYeCKOH TIpaMoTHOCTH, oO0mel KynbTypel MNOBENEHHS B OpHPOAE;
HHTErPallHH eCTECTBEHHO-HAYYHBIX SHAHMH;

nprobperenne  o0y4alOIUMMHCA  KOMIETEHTHOCTH B PAIHOHANBHOM
NpHpolonoNE3IoBaHuK (coDmonennue NpasHI NOBEACHHA B NPHPONE, OXPaHE
BHIOB, JKOCHCTEM, DHOCOhEPEL), COXPAHEHHH CODCTBEHHOIO 3I0POBLEA H 3J0POBEA
OKpYRAIOMMN  moaedl  (cobmonenns  Mep npobHnakTHEH  3aboneeaHmii,
obecrievyenne 0e30MaCHOCTH KH3HENEHTENLHOCTH B YPe3BHYAHHEIX CHTYaIHAX
MPHPOIHONO W TEeXHOTeHHOID XapakTepa) HA OCHOBe  HCIOIL30BAHHA
OHONOrHYeCKHX 3HAHMH M yMeHuil B NoBceIHeBHO KHIHK;

codfaHMe  yonoewmi  ans ocosHasHoro  pufopa  ofydalommEMHCA
HHIHBHIYANEHOH obpazoBaTensHoH TPACKTOPHH, criocobcTByoLeii
nocAeNyomeMy npohecCHOHATEHOMY CaMOONpeIeNeHHIo, B COOTBETCTEHH C
HHIHBHIYAIEHEIMH HHTEPECaMH H NoTpeDHOCTAMY pernona.

Ofmee 9ucno Yacos, OTEEASHHEIX HA H3Y4eHHE OHONOrHM Ha yrayOreHHOM
YPOBHE cpejHero obuiero obpaloBannd, cocrasngeT 68 uacos.

Othop opranusauMoHnLIX (HOpPM, MeTONOB W cpencts obyuenns GHONOTHA
OCYIECTRARETCA ¢ Y4ETOM cheUHGHER ero CONepKaHHA H HANPABICHHOCTH Ha
npopoxenne OGuonormueckoro o0pasoBaHHs B OpraHH3alHAX  cpefHEro
npodeccHoHANLHONY H BRICIIEro 00pasoBanus,

Ofs3aTentHeIM YenosHeM npH ofyuensn GHoN0rHH Ha yriyGnénHoM ypoBHe
ABMAETCH MNMpoBejenue nabopaTopHEIX H OpaxTHYeckHx pabor. Tawke ywactHe
obYy4IOMHXCA B BLIOIHEHHH NPOSKTHEIX H yue0HO-HeenenoBaTeNbCcKHX pabot,
TEMATHKA KOTOPLIX  OMpeaensercad VYUHTENeM Ha OCHOBE HMEHUHXCcH
MATePHATEHO-TEXHHYECKHX PeCYPCOB H MECTHLIX TPHPONHEIX VCIOBHIL,




COIEPKAHHE OBYUEHHS
10 KJACC

Cogepmanre nporpaMMel, BRIJENEHHOS KYPCHEOM, HE BXOIHT B NpoOBEPKY
rocyaapcTReHHON Hrorosoil arTectamun (THA),

Tema 1. buoaorus kak nayka

Cospemennas GHONOrMS — KOMTINEKCHaS Hayka, KpaTkas HCTOpHS pasanTHA
buonmornn.  bHonoruveckwe HaykM M H3IydaeMble MMM npoGaeMsl
OyHIaMeHTANbHBIE, NPHKIAAHEIE H MNOHUCKOBIC HAYYHEIE HCCIENOBAHHA B
DHONOTHH.

Juavenne GHonoriy B hOPMHPOBAHHH COBPEMENHON ECTECTBEHHO-HAYIHO]
KapTHHel MHpa. [lpodecchn, ceasansbie ¢ Gmonormeii. 3xauenne GHonorMy B
MPAKTHYECKOH JSATE/IBHOCTH YEeNOBEKa: MEAHIHHE, CelboKoM X03AHCTRE,
MPOMEIILIEHHOCTH, OXPaHe IPHPOJIE.

HemoHeTpannn

HMoprperst: Apuctotens, Teogpact, K. Jlunnei, . b. Jlamapk, Y. Jlapsus,
Y. I'apeeii, I'. Mexsgens, B. M. Bepuagcxnii, H. I1. [asnos, H. 1. Mewruxos, H.
H. Basunos, H. B. Tumodeen-Pecoscruii, Tx. Yotcon, O, Kpux, . K. benses.

Tabnuuel u cxemel: «Cease Guonorsd ¢ gpyrumu Haykammy, «CHorema
GHOMOTHYECKHX HAYKS.

Tema 1. JKuBhie cHCTeMBI H HX H3YUeHHe

AuBele cHCTEMBI KAy [peIMeT MHIydeHHS Guonorud, CpoficTBa HBRIX
CHCTEM: EIHHCTBO XHMHYECKOID COCTaBd, [OHCKPETHOCTE M LEI0CTHOCTE,
CIOKHOCTE H YNOPEUOYMEHHOCTH CTPYKTYPEl, OTKPHITOCTR, CAMOOPTAHH3ALIAS,
CAMOBOCIIPOHIBEACHHUE, PA3IPAKHMOCTE, H3IMEHYHBOCTh, POCT M PA3BHTHE.

VpOBHH OpraHMsaliiM  KWBRIX CHCTEM: MOJEKYISpHLIH, KIeTOYHBIH,
TKAHEBKIH, OpraHuIMeHHbII, MOy TALHOHHO-BHI0BOH, FKOCHCTeMHELH
(OmoreonenoTH4eckui), Ouocdeprnii. [Iponecchl, TPOHCXONSIIHE B MWMBLIX
cucremax. OcHoBibie Opu3HakH muporo. JKuswe kak opma cyuiecTBOBaHMS
maTepHi. Haykw, H3yqaloise XHBLIE CHCTEMBl HA PA3HBIX YPOBHAX OPraHH3aing,

Hayuenne #xuBeX cHcTeMm. Meroan Omonoradeckofi Hayks. HaGmonenme,
HIMEPEHHE, IKCOSPHMENT, CHCTEMATH3aMA, MeTaaHanH3. [lonaTHe 0 3aBHCHMOT H
HesasHcHMoil  nepemennofl. Ilnanmposanmne axcnepumenta. [loctamoska w
nposepra runortes. Hynesas runoresa. [londarie seibopxn B ef TOCTOBEPHOCTE.
Pazbpoc ® Omonormyeckux faHHeX. OUeHEa NOCTOBEPHOCTH TOAYIeHHBIX
pesynbratos. [IpHYHHBE  HoKameHHA pe3ynsTaToB oKcmepuMenTa. [loHsTHe
CTATHCTHYECKOTD TECTA.

Hemoncrpanuu




Tabnuust w cxemel: «(OCHOBHBIE NpuIHaku wm3nE», «BHOJorH4eckHe
cucteme», «CpoficTBa KHBOH Marepus», «YPOBHH OpraHHZalMH  KHBOH
npHponer», «Crpoenne XHMBOTHOH KIeTkH», «TKAHWM WHBOTHRIX®, «(CHCTEMEI
OpraHoB 4YenoRevMecKoro opradmsman, «broreouenosn, sBuochepar, «Merogs
H3YYEeHHUA XHBOR NPHPOIED:.

Obopynosanue:  nafoparoproe  ofopynosanne T4 NpOBEJCHHS
HabmonennH, HIMEPEHHIT, JKCTIEpHMEHTOB,

MMpakTuveckan pabora «lcnomeioeanne paamUuHEBIN  MeToooB  npw
H3YYeHHH AHBBIX CHCTEMY.

Tema 3. Bronoraa kaerkn

Knetka - cTpyKTypHO-DYHKUHOHANLHAA eOMHHURZ kHBoro. Mcropus
OTEpBITHA Knetkn. Paborsl P. I'yka, A. Jlesenryxa. Knetounas teopus (T. Ilsanw,
M. Illnefinen, P. Bupxos). OcHoBHBE MO0MOMEHHA COBPEMEHHON KIeTOYHOM
TEOPHIL

Meronet  monexynspHoli #  knetouHolf GHOMOrMM:  MHKPOCKOIMA,
XpoMatorpapms, snexTpodopes, MeTON MeYeHHIX aToMOB, IHMdepenuHanEHOE
UeHTPHYTHPOBAHKE, KyNLTHBHpOBAHAE kiuetok. Haywenue urcuposaunsix
Kiemok. JNeKTPOHHAA MHKpockomus. Kowghoxarewas muxpockonus. Bumanenoe
(MPUNCUIHEHHOE) UTVHEHNE KIEMOK,

Hemoncrpannn

[Moptpetsi: P. I'yk, A. Jlesenryx, T. lllsanu, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabnuuet u cxemu: «CeeToBoll MHKpOCcKon», «INEKTPOHHBI MHKPOCKOM»,
«HeTopus pa3BHTHA METOIOB MEKPOCKOTTHE,

OBopyloBaHHe: CBETOBOH MHKPOCKOT, MHKPONPENAPaThl pPAaCTHTENBHEIX,
HHBOTHRIX H BaKTEPHANBHEIX KISTOK.

HpakTH4yeckans paGora «Hiyienwe wseTomos EneTouHoll GHoMOrHH

(xpomarorpadus, smexrpodopes, auddpepeHuMansHOe  NEHTPH(QYTHPOBAHHE,
[TLIP)».

Tema 4. Xumuueckan opraau3auns KIeTKN

XHMHYECKHH cOoCTaBR KneTkH. Maxpo-, MHKpO- B YIBTPaMHKPO3JEMEHTEL
Bona ¥ e€ ponb Kak pacTBOPHTENA, peareHTa, Y4acTHe B CTPYKTYPHPOBAHHH
KNeTKH, Temoperynauns, MuHepanieHile BelllecTsa KIeTKH, HX OHOJOrHYecKas
poiib, PO KATHOHOB H aHHOHOB B KIIETKE,

Oprasudeckie BEmISCTBa KieTkH. BHonorideckHe mnoaEMepsl. benxm.
AMHHOKHCIOTHEI coctas Oeakos, CTpykTyphl OenkoBol mMonexynsi. [lepeuanas
cTpyktypa Oenka, menTHAHaA CcBA3b. BTOpH4HA#A, TpeTHuHas, 4eTBEpPTHYHAA
cTpykTyphl.  Jlenmatrypanns. Ceofictea Gemwxos. Knaccuduramms benxos.

Eronornueckue diyHKINE Genkos. [puonsl.




Yrnesoaw. Monocaxapuasl, THCaxXapHIs, OMATOCAXAPHAK H TOMHCAXAPH L.
OOmmi  nnad  cTpoeHH® M MIMKO-XHMHYECKHE CBOMCTEA  YTIEBOIOB.
buonornveckne QyHKIHH VIIEBOI0B.

JInmages. Daapogunero-rHapodobieie caolfictea. Knaccuduxauns mHnumos.
Tpurnuuepuasl, (GocomHnHIL, BOCKH, creponnnl. Bmomorddeckne (yHKIMH
nunuaoe. Obume ceoficTea Gronoruyeckny MemGpan — TEKYHECTb, CHOCODHOCTE K
CaMO3aMBIKAHHIO, NIOTYTIPOHHLAEMOCTE.

Hyxnennoswe kucnorel. JHEK u PHK. Crpoense HyRISHHOBRIX KHCIIOT.
Hywxneornast. Ilpusunn komnnementapaocts, [lpasuno Yapradda. Crpykrypa
AHK — neoiinas compans, Mectonaxomnenne n Guonormdeckrne dynxiun JTHEK.
Bugm PHE. ®yarkuun PHK B knetre.

Crpoenne monexynst AT®. Maxposprudeckne ceas B monexyie AT,
bronormdeckne dyuxunn ATO. BoccTaHoBNCHHBIE EPEHOCTHKH, HX (DYHKIHH B
knetke. [fmveue  wywreosudmpughocgamer  (HT@®). Cexsennpopanne JTHE,
Memodal zenomuKt, MParRCKPUNMOMUKY, HPOMEOMUKIL.

Crpvkrypras Gronorns: OHOXMMHYecKHe W GuoduIMUecKkHe HCoCneIOBaHHA
COCTaBA M TPOCTPAHCTBEHHON CTPYETYPR OHomonexyn. Mpderuposanue
CHPVKIMVPS W yHicyut Buomoneyn u wx komnrexcos. Kovmnsiomeprtii duzaiin u
OpeanuNecKull cHrmMes BUOMONER) I UX HENPUPOOHBIX GHATOZ08.

JdemoncTpaunu

Hoprpersi: JI. Tomanr, Jix. Yorcon, ©. Kpux, M. Vikusue, P. @pankinm,
@. Canrep, C. [Npysnnep.

Huarpammel:  «Pacnpenenense XMMHYECKHX J€EMEHTOB B HeEXHBOH
npupones, «Pacnpenenenie XAMHYECKHX JEMEHTOB B SKHBOH NpHpOIEH.

Tabnuuel W cxemer: «llepHommdeckas TabnHIIa XMMHYECKHX INEMEHTOB»,
«CTpoenne MOJeKyIsl BOmED, «BemecTpa B cocTase oprammsmosy, «CTpoeHne
MONMEKYNRl Denkaw, «CTpyTyphl Oenkosoft monexyasls», «CTpoeHHe Monexyn
yrineponoes, «CTpoeHHE MONEKYN NHNHAOBY, «HYKIEHHOBEIE KHCNOTED,
«Crpoenne momekviae ATdm,

ObopynoBaHye: XHMHYECKAR MOCY1a H 0DOpYI0BAHHE.

JlaGopaTopras pafora «OGHapymense OeIKOB ¢ NOMOLIBK KA9eCTBEHHBIX
PeaKiLHi»,

JlaGopaTtopnan  paGora  «Flccnenopanne — HYKNEMHOBEIX — KHCIOT,
BHIZIENEHHLIN H3 KIeTOK PANIHYHEIX OPraHHIMOBY.

Tema 5. Crpoenne # QYHKIHE KICTKH

THnE KIeTOK: JYKapHOTHYeCKas M npokapuoTHueckas, CrpykrypHo-
GhYHKIHOHANBHEE 00pa30OBaHHA KIeTKH.




Crpoenne npokapuotuueckoit kneTkn. Kinerounan crenxa Gaxktepmii u apxeii.
OcobennocTn cTpoeHHA Tretepotpodmoil W apToTpodHod NpoKapHOTHYECKHX
knetok. Mecro i pons npokapuor B GHoneHo3ax.

Crpoensne H diyarUHOHNpOBAHHE IYKAPHOTHYECKOH KIIETKH.
[Tnasmarnueckas wemBpana (moasmanemma). CrpykTypa  Iasmaraueckodt
MemOpansl. TpaHcnopr BemecTB Hepes MnasMaTHYecKylo MemOpaHy: naccHBHEIN
(muddyaus, obneruénnas auddysus), akTHRHENT (nepervELii W BTOPHYHBL
aKrusHeiit - Tpancnopt). [lonynpommuaeMocts MemGpansl. PaGora  watpwii-
KATHEBOTO Hacoca. JHIOIMTOI: MHHOUWTO3, (arouuTos, Ixioumtos. Knetounas
crenka. CTpyKTYpa W dyHKuME K1eTo4HOH CTeHKH pacTerHil, rpubos,

Haronnaima. [lurosons. [urockenet. Jpikenne IHTOMIAIMEL Opranonnes
knetkd. OnHoMembpannsle OpPraHOMIR KNETEH: SHAOIUIAIMATHYECKaS COTh
(IMIC), annapar ['onbIkH, NTHIOCOMEI, HX CTPOEHHE H OVHEIHH. Biaumocsass
OAHOMEMOPAHHRIX OpraHoMioB knetkH. CTpoeHHE IPaHyNAPHOTO PETHKYIYMA.
Mexanuzm nanpaenenus bexoe & 3ITC. Cunres pacTsopuMuix Genkos. Cuures
KNeTouHbX  MeMOpan. Dnamkuit  (arpamynapunil)  sHAomnaIMaTHYeCKHId
petukymyM. Cexperophas qysxums ammapara [ossmss. Moduduxayus Gewos &
annapame ['onvoxen. Copmuposka Beaxoe & anmapame lonsdoww. Tpancmopr
BEIIECTE B KneTke, Bakyonn pacruremsurix knetok. Knerognwii cox. Typrop.

[lomyasroHOMHBIE  OPrAHOMAEL  KIETKH:  MHTOXOHAPHM,  MUIACTHIEL
Ipoucxoxcoerue mumoxondpuii u nracmud. Cumbuozener (K.C. Mepesickoscwkuii,
JI. Mapzyauc). Crpoerme u dynxmnn mMuToxoHIpuil # nnactua. [lependHEe,
BTOPHYHEIE H  CHOXKHEIE NIACTHIE  (DOTOCHHTEIHPYHOIMX  3YKAPHOT.
XNOPONIACTHI, XPOMOILIACTEL, NeHKOMIACTH BRICIIHX PacTeHHH.

Hemembpannsie opranonns kietkn Crpoetne w GyHKIHE HeMmeMOpaHHBIX
OpraHOHOB KNeTiH, PrbocoMel. Hpomexcymounnie gnenamenne,
MugpodunaMenTel.  Axmunocswie  muxpogunamenmoi.  MbBIIEYHBIE  KIETKH.
Axmunossie KoMROHEmBb Hembliweunnx kremor, Muxpotpybouxn. KneTodHbii
meHTp. CTpoeHHE M IBHEKEHHE HIYTHKOB M pecHHYex. Muxpotpyboukn
muronnasMel. Llentpuons. Beww, accoyuuposannsie ¢ Muxpoguravenmamu u
muxpompyiouramy, Momopusie Genxu.

Anpo. Obonoura AApa, XPOMATHH, KaPHOTTAIMA, HAPBINKH, HX CTPOSHHE H
dyurkuun. Hnepuori Oenkopsli MarpHkc. [IpocTpaHcTBeHHOE pacnonoMeHHe
xpoMocoM B HHTephalHoM fmpe. Shwxpomamun W zemepoxposmamun. benkn
XPOMATHHA — THCTOHBL. J[unamuxa soepwol oborouxku e mumosze. Hoepnui
MPAHCROP,

Knetounnle sxmoveHns. CpaBHHTEIbHAS XaPAKTEPHCTHEA KIETOK 3YKapHOT
(pacTHTeNEHOI, HHBOTHOH, rpUbHOI).

HemoHCTpaAlIHHA




[Toprpersi: K.C. Mepexxosekuit, JI. Maprynuc.,

Tabmuuer »u cxemun: «CTpoenne IyKapHOTHYeCKOH KneTkmw, «CTpoeHHe
WHBOTHOH  WieTkH», «CrpoéHHMe  pacTHTenbHOH  Kmerkm», «(CrpoeHme
MHTONOHIAPHHR, «Hapoy, «CTpoeHHe NPOKapHOTHYECKOH KIeTKHS,

OfopynopaHie: CBETOBOH MHKPOCKON, MHKPONPENapaTsl pPacTHTENEHEIX,
HBOTHBIX KAETOK, MHKpPONpenapaTsl DakTepHaNLHEIX KIETOK.

JlaGopaTtoprasn palGora «lMsydyenue cCTpoeHMS KNETOK  Pa3lIH4HEIX
OPraHH3IMOBY.

IpakTgeckan pabora «Mayuenne croficTs KxneTouHoH MemOpaHb».

JlaGopaTtopnan pabora «Hccnenopanme niasMonmsa u JennasMoiH3a B
PACTHTENBHEIX KISTKAX.

llpakruueckan pabora «Hsyuenne gmwmeHHs  OHTONNAIMB B
PacTHTENBHEIX KNCTKAX,

Tema 6. Ofmen remecTs u NpeBpalleHNe IHEPTHA B KIETKe

ACCHMHARITAA H THCCHMHIAINA — IBE CTOPOHEI MeTabonuama. Tunel ofMena
BEIECTB: aBTOTPOQHLIE W reTeporpodusdl. VuactHe KHclopona B oOMEHHBIX
mpoueccax. JHepreTHdeckoe ofecnedeHne KneTkd: npespamenne ATD B
oOMeHHBIX npoueccax. @epMeHTATHEHEA Xapakrep peakumii KneToumoro
merabonmima., PepMEHTH, HX CTPOCHHE, CBOMCTBA M MeEXaHHIM nellcTsus,
Kobpepmentst, Ormmumna depMeHTOB OT HeOpraHMYeckux Katanusatopos. Benku-
AKTHBATOPL! M OenKM-HHTHOHTOPEL 3aBHCHMOCTE CKOPOCTH (DEpMEHTATHBHEIX
PeaKiHii 0T pa3nH4YHEX (aKTopos.

[leppH4Hbli cHHTEZ oOpraHHYecKHX BewlecTs B Kietke. DoTocHHTES.
Anoxcuzennniii u oxcuzennnil homocunmes v Gaxmepuii. Ceemocobuparoujie
RUZMERMEL U RUSMENMLL Peakyuonioze yenmpa. PONE XN0pONIACTOR B Npolecce
(orocuaTe3a. Cpetopad H TeMHoBaA dazuel. Pomodsixanue, Cy, Cyu u CAM-munsi
gromocurmeza. TIpoayKTHBHOCTE (POTOCHHTE3a, BnHAHHE pasnHYHBX (PAKTOPOB
Ha cKopocTk porocunTesa. 3navenne doTocHnTesa,

XeMocHHTe3, Pasnoobpazue OpraHH3IMOB-XEMOCHHTETHKOB:
HUTpHGHOHpYIOMHEe OaKTepHH, Xene3o0akTepHH, CepodakTepHH, BOAOPOAHEE
Dakrepny. 3HaYeHHe XeMOCHHTE34.

Anaspo0Heie OpraHuIMel. Bumw Opowenns. IMpoayxrsr OposeHHs W HX
HCIIONE30BAHHE YenoBekoM. AuaspolfHele MMKPOOPraHWIMBl KAk OOBEKTH
GroTexHoM0rMKH M Bo3GyIuTenH Doneznei.

AspobHsle OpraHH3MBl. Srans FHEPTETHHECKOTO obmena,
IMogrorosrTensHLi 3Tan. [HKoans — DeCKHCNOPOIHOS PACIIENNIEHHE MIIOKO3bL.

BruoorHueckoe OKHCIeHHS, WK KieTodHoe apixanke. Ponb MHTOXOHIPHIL B
mponieccax Guonornyeckoro okncnerns. Luxnudeckue peaxunn. OxucanTensHOe

docoprunupoBanne. Jwepzun  Membpannozo Zpaduenma ApOmMoHOs. Cunmes




AT®: paboma npomounoti ATd-cunmasze. Tlpemmymectsa aspofHoro myTH
ofiMeHa BEMIECTR Nepen aHa3poOHEM. DdeKTHEHOCTE JHEPTeTHYECKOro oGMeHa.

HemoncTpannn

Moprpers: M. Npucrmm, K. A. Tumnpszes, C. H. Buworpanckuii, B. A.
Jurensrapar, 1. Mutuenn, I, A. 3asapann,

Tabmuus 1 exemsr: «PoTocHATES®, «IHepreTHYecKHl obMen», «BuocnuTes
Genkax, «Crpoense depMenTan, «XeMOCHHTE».

ObopynosaHHe: cBeToBOH MHKpockom, obOpYIOBaHWE T NPHTOTOBNCHHA
THOCTOSNHHEIX H BPEMEHHEIX MHKPONPENapaTos.

Jabopatopuas pabora «Mayuenme karanmuTH9eckoll  AKTHBHOCTH
hepmeHTOR (Ha NMpHMepe aMMIa3El HIH KaTanassl)y.

Jaboparopran pabora «lHayuenme epMeHTaTHBHOrO paciIeneHus
MEpOKCHA BOLOPO/ia B PACTHTENBHAX M HBOTHEIX KIETKAXY,

Jlabopatopnan pabora «Cpassenwe mnpoueccos (POTOCHHTE3d M
XeMOCHHTE3a%.

JlabopaTopHan pafora «CpasHenne npoueccos GpomeHns H IRDAHKD),

Tema 7. Hacnenersennas nundopmauus u pea niaung eé B KIeTKe

Peakumu MatpuaHoro curtesa. TIpHHIHN KOMUNEMENTAPHOCTH B peakiiuax
MATPHYHOTO cHHTe3a. Peanmszauma sacnenctrensoli wudopmaimm, MeneTHYecKHi]
KOl, ero ceodcrsa. TpaHckpunumus — matpuuHeii cuHrez PHE. [lpumumne
TPAHCKPHITIHH: KOMIIEMEHTAPHOCTR, AHTHNAPANNENbHOCTE, ACHMMETPHYHOCTE,
Cospesanue mampuynsix PHK e syxapuomuvecxoii kiemie. Hexodupyouue PHK,

Tpanenaums u e€ sransl. YuactHe tpancnoprisix PHK B 6HocHHTese Genka,
Yenosua Omocunresa Genxa. Komupopamwe amunokmucnor. Poms pubocom B
buocHHTese Denka.

Cospemennsie npedcmasnenun o cmpoenuy 2enos. Oprann3aling reHoMa y
NPOKAPHOT H IYKapHOT. PerynAmia akTHBHOCTH leHoB y npoxapmoT. ['Enortesa
onepora (P. HKaxod, . Mano). Morexyiapubie MexanuzMel IKCHPECCUN 2EHO08 Y
ayrkapuom. Poaw xpomamuna & pezyasyuy pabomsl 2ence. Perynaums obMeHHBIX
npoleccos B kaeTke. Kierounslii romeocTas.

Brpycel — HexleTOMHEIE (OPMEl KH3HA H 0DIHraTHLIC DapasHTH, CTpoeHHE
MPOCTEIX M CIOMKHLIX BHPYCOB, PETPOBHPYCOB, DakTepHODaros. AusHennuiil yurn
HHK-codepacawyux  supyeos, PHK-codepaxcaupix  supycos, Oaxmepuogazos.
Oepamuai mpancKpunyul, pesepmasa, uNmezpasa,

BupycHsle 3abonepanHa YeJoBeKa, MHBOTHBIX, pacTenuil. CTIM, COVID-
19, conHansHEIe H MEIHLUHHCKHE NPoGIeMsl.

Buounopmamuxa: unmespayui u ananuz Gonvwix maccusos («bigdatas)
empykntyprbx Guonoudeckux dannviy. Hanomexnonozi e fuonozuu u MedUyUHE.
Tpozpammupyemsie gyrryun benxos. Chocodul Jocmasku Nexapcms.




HdemoncTpamnu

[loprpere: H. K. Komsuos, [1. M. Heanosckuii,

Tabmmus u cxemsi: «Buocuntes Genkay, «eHeTHYeckHi Kom», «Bupychm,
«baxrepuodarns,

lMpakTHgeckan paGora «Cosnanne Mogenn supycay,

Tema 8. A nincHubli unka KieTkn

Knerounsii umka, ero mepHoas! M peryasums. Harepbasa u muTos.
OcobernocT mpoueccor, npoTekalomMX B WATepdaze. [TomroToBka KIETKH K
nenenmto.  [IpecunterndeckHil  (NOCTMHMTOTHYeCKHMEH), CHHTETHHeCKMH M
NOCTCHHTETHYSCKHH (IpeMHTOTHYECKHIT) NepHOIK HHTEpdaskL,

Matpribifi cunres JHK — penmkaums. lpunumne pervmxammn JTHE:
KOMIUICEMEHTAPHOCTD, [ONYKOHCEPBATHBHEIA CHHTE3, aHTHNAPANNENbHOCTS.
Mexanmsm pennmusarun JIHK. Xpomocomsl, CTpoeHHe XpoMocoM. Tenomeper m
TenoMepasa. Xpomocomuuiii Habop knetkd - KapHotHn, JIRnMmOHAHBGT W
ramnouanei  Habopel xpomocoM. [oMonormansie xpomocomsl.  [Tonossle
XPOMOCOMEIL

Hdenenne wnerxkw — muros. CTagWd MHTO33 H MPOHCKONNIIHE B HHX
npouecchl. THnsl Murosa. Kapuokuses u uutoxuues. Bromornveckoe snauenne
MHTO3a.

Perynanna MuToTHYeckoro mpkna kneten. [Iporpammmpyemas KmeTodHas
rubens — amonTos.

Knerounoe sapo, xpomocoMsl, (YHKIHOHANBHAA reHOMMKA. Mexanuzum
nponugepayuy, uddhepenyuposky, cmapenun u 2ubean xaemox. «liugposas
Kiemxay — Guoungopmamuseckie Modern GyHKYNONUPOSaNUR KIEMKL,

Hemoncrpaunn

Tabmuuer B cxemel: «Husnennnil umkn wierku», «Mutosw, «Crpoenne
xpomocomMy, «Pemnakama [THE:,

Ubopynoeanme: CBETOBOH MHKPOCKON, MEKponpenapaTsl: «MuToz B kneTkax

KOpEeIlKa JIyKa».
JlabopaTtopuan  pabora  «M3aywewwe  xpomocoM  HA  TOTOBBIX

MHR‘P{IITFE:I'EEPETE.‘-{}}-
JlabopaToprnan padora «Habmogenne MHTO3a B KIETKAX KOHUHEA KOpeIlka

syKa (Ha roToBhIX MHKpONpenapaTax)».
Tema 9. Crpoenne u hyHKIHH OPraHAIMOB
bronormueckoe pazHooDpa3Ine OprafiHIMoB. OnroKIeTOYHEIE,

KONOHHANBHELE, MEOTOKJIETOYHEE OPraHHIMEL.
OcobensocTd  CTPOSHHA M EHIHCACATENRHOCTH — ONHOKIETOTHBIX

opranuaMos. bakrepHn, apxen, OIHOKNETOYHBIE TIPHOBL ONHOKIETOUHEIE
BOACPOC/TH, APYTHE TPoTHCTH, KoNoHAANbHEE OPraHH3MEL.




Baaumoceass wacTell MHOTOKTETOYHONO OpPTaHHM3Ma. TKaHH, OpraHel H
cHCTeMBl opranos. Opranmam kaxk enpHoe nenoe. [omeoctas.

Trann pacremufi. THne pacruTensHeix Txawmeil: obpazoBaTensHas,
MOKPOBHAA, NPOBOAANIAR, OCHOBHAN, Mexanndeckad, OcobeHHOCTH CTpOSHHA,
GyHKUEN H pacmoloikeHHs TRaHell B Opranax pacTenmii.

TranH HHBOTHEIX H 9eN0oBeKa. THIEI MHBOTHRIX TKaHel: SMHTeTHANRHAN,
COeIHHHTENbHAN, MEleYyHad, HepBHas, OcoOeHHOCTH cTpoeHMA, (YHKUHE H
pacnonokeHnd TkaHell B OpraHax KHBOTHEIX H Ye/l0BeKa.

Opranbl. BeretarusHeie ¥ reHepaTMBHBIE OpraHsl pactenuit. Opramsl H
CHCTEMBI OPTAHOR XHBOTHRIX M Yenosexa. OyYHKUNWA OPraHOB H CHCTEM OpPTEHOB.

Onopa Tena opranmaMor. Kapkac pacrenwmii. CxeneThl OIHOKISTOMHBIX H
MHOTOKNETOUHBIX ®HBOTHRIX. Hapymuwil u snyTpensnfi ckemer. Crpoenne u
THIE] COETHHEHHA KOCTEeH,

Hewienne  oprasmamop.  [IEwweHHe  OJHOKNCTOYHBIX  OPraHHIMOB:
AMEDOHIHOE, HTYTHKOBOE, pecHHyHOe. JIBHXKEHHE MHOrOKTETOYHEIX pacTeHmil:
TPONHIME! H HacTHH. J[lpHseHHe MHOTOKIETOYHBIX MRHBOTHEIX M YelOBEKA:
MblrewHas cucrema. Peuexc. CreneTHblie Mbims # 1x paboTa.

[Muramme oprasusmos. IlornomjeHHe BOABL, YIAEKWCAOro rasa M
MHHCPAIBHBIX BEeUlecTs pacTeHHAMH. [IuTanue xuBOTHLIX. BHYTpHOONOCTHOE H
BHYTPHEJIETOYHOE mHimesapenne. [Iuranie noseoHouHEIX xuBoTHEX. OTmens
MHIIEBAPHTENEHOTO Tpaxta. [lmuesapurensunie wenessl. [IMmesapuTenbHas
CHCTEMA HEOBEKA.

Heixanre opranusmos. pxanne pactenmil. [mxarme musoTaeix, Ludyzus
ra30B Yepes MOoBEpXHOCTE KNeTkH. KowHoe nexanne. JexaTeNbHad NoBEpXHOCTE.
JAabeproe ® nérounoe aspande, JexXadne No3BOHOYHEX JKHBOTHRIX H HYENOBEKE.
JBOMOMHOHHOE  YCIAOWHEHHE CTPOSHHMA JIETKHX MO3BOHOYHBIX HHBOTHBIX.
HeixaTensHas cHcTeMa wenosexa. MexXaHM3M BCHTHNALMH NEMKAX YV OTHD H
smnexonuTarommx. Perynanus nexanus. Jlexarensyuee odBEMEL

Tpancnopr BewecT® ¥ OpPraHHIMOB. TpaHCMOPTHEIE CHCTEMBl DPACTCHHM.
TpancmopT BemecTs ¥ KHBOTHRIX., KpoBeHocHas cHcTeMa H ef  opraHsl
KpopeHocHAs CHCTEMa [MO3BOHOMHEIX HBOTHRIX H  denosexa.  Cepaue,
KPOBEHOCHRIE COCYIW W KpoBe. KpyrH kpoBooOpameHHs. IBONRLIHOHHBIE
YCIOMHEHHA CTPOCHHS KPOBEHOCHON CHCTEMBI MO3BOHOMHBIX MHBOTHBIX. PaboTa
cep/aua u ed peryIaiHa.

BrineneaMe y opraHnsMoB. Beijenenme y pacrenuii, BrineneHue y
WHBOTHEX, COKpaTHTedLHBE Bakyonu. OpraHel BeijeneHHs. PHIETpanns,
cexpela W ofparHoe BCACHIBAHME KaK MEXAHHIMB! paboThl OPraHOB BEUIE/EHHS.
Ces3b NONOCTH TENA ¢ KPOBSHOCHOI H BELASMTHTENLHONA cHCTeMaMu. Brujenenue y




MOIBOHOYHBIX HHBOTHEIX H 4enosexa. [Togxn. Crpoerne B QYHKUHOHHPOBIHHE
Hedpona, O6paloBaHie MOTH ¥ HeTOBEKA.

3ammTa Y OpraHM3MoB. 3amMTa Y OQHOKIETOMHBIX OpraHusMoB. Cnopm
GakTepHil H LHCTH npocTefinmx. 3amMTa ¥ MHOrOKJSTOYHRIX pacTeHML
KyTukyna. Cpeacrsa NaccHBHON H XHMHYeCKo# saumTer, OHTOHIMILL.

3ammMTa ¥ MHOTOKIETOMHEIX JKHBOTHBIX. [IOKpOBEI H HX NpOHIBOIHEE.
3ammra oprauuaMa ot Gonesmeil. MMmynnas cucrema uenosexa. Knerounsii n
rymMopanbHBil MMMmynuter. Bpomn@Humii B npuobperSnumil cneumdHueckHii
ummynnTeT. Teopus KioHaieHO-cenexTHBHOTO HMMyHuTera (I1. Dpmmx, ©. M.
Bepuer, C. Tounerasa). BocnanurensHele 0TBeTH oprannaMoB. Pone Bposiiénoro
HMMYHHTETa B PAIBHTHH CHCTEMHBIX 3aboneBanmii.

Pasnpa®BMOCTE W peryiallis Yy OpraHMsMoB. Pasgpamumocte ¥
OOHOKMCTOMHLX OpraHA3MoB. Taxcwcel. PasgpameMocTs # peryismus  y
pacteHnii. PocToBsie BellecTa H HX 3HaveHHe.

Hepeuas cucrema u peduaextopnas perymauus y wuBoTHeX. Hepsras
CHCTeMA H e€ OTAe/Ll, JBOIOMHOHHOE YCIOKHENHE CTPOCHHS HEPBHOH CHCTEME
¥ #AHBOTHBRIX. OTAeNE rONOBHOIO MO3ra NO3BOHOYHBIX KHBOTHEX. Peduexc w
pedinertopuan nyra. Beaycnosssie u yenoBHEe pedieKcsl.

['ymopanenaq peryisiug u SHAOKPHHHAS CHCTEM: KHBOTHLIX H HelOBeKA.
HKeneswt InfoKpHHHON cHCTeME! M uX ropmonsl. JleHicTeHe ropmomoB.
Biaumocesss HepeHOH W 3HAOKpHHHOH cicreMm. [Hmoranamo-runodmsapHas
CHCTEMA.

Hemoncrpanun

INoptper: H. I1. [Tasnos.

Tadbnumer # cxemul: «OJHOKNETOYHBIE Bogopociw», «MHOroknerouHee
Bogopocnuy, «bakrepuny, «llpocrefimmen, «Opransl UBETKOBRIX pacTeHHI»,
«CHCTEMEI  OPraHOB  TNO3BOHOYHBIX XHBOTHRIX®, «BHyTpeHHee cTpoeHHe
HacexoMeixy, «Tkamm pactenmits, «Kopmresrie cncremun, «Crpoenne creGnay,
«CrpocHse nucToBoil muacTuHKm», «TkaHs #HBOTHBDOY, «CKENET YeNOBEKA»,
«llnmesapurensHas cHcreman, «Kposenocmas cucreman, «J/IlmxaTensnan
cHcreman, «Hepeuas  cuereman,  «Komar, «Mbomeysas — cHcTeMaw,
«BHIenUTeNnbHAS CHCTEMa», «JHIOKPHHHAA cHcTeman, «CTpoeHHe MBILIIEDY,
«HmmyanTer», «Kmmeunonomoctheies, «CxemMa  IHTaHHA  pacTeHHiD»,
«KpoBeHOCHBIE CHCTEMBI [O3BOHOYHEIX SKHBOTHBIX®, «(UTpoeHHe TrHIPED,
«Crpoenne muaHapHi», «BHYTpeHHee CTpoeHHe Jowaesoro 4epss», «Hepsuas
cucremMa  puG», «Hepsmaan cucreMa Arymke», «HepsHas  CHCTEMA
npecMukatonmxeay, «Hepsmaa cmcrema  mmauw, «HepBram  cmcTema
MueKonHTaromnxy», «Heppras cHereMma qenopexan, «Peduexcs,




Ofopynosanne: cBeToBOl MWKPOCKON, MHKPONpenapaThl OIHOKICTOYHBIX
OpraHH3MOB, MHEPONPENaparkl TKaHel, PaKOBHHE MOLTIIOCKOB, KOJUIEKIHH
HACEKOMEIX, HITIOKONKHX, HHBBIC IKIEMIUISPHE KOMHATHRIX pacrenuid, repGapun
pacTeHHid paHLIX OTJACNOB, BIAMKHEIE MPENapathl KHBOTHBIX, CKENETHl
NO3BOHOYHEIX, KOMICKUHH OSCcno3BOHOYHEIX KHBOTHMYX, CKeleT 4YeloBexa,
obopynoBanue A/if JSMOHCTPALHHE NOYBEHHOMO H BOIIYIIHOTO MHTAHAA PACTEHHH,
pacuennenna kpaxmana # Genkos non neficTBueM depMentor, obopynoBaHAe 1A
JEMOHCTPALHA ONLITOB [0 HIMEPEHHID KHIHEHHOH EMEOCTH NETKHN, MeXaAHHIMA
ABIXATENEHELY TBHMEHHH, MOJeNH FOMOBHOID MO3IE PAYIHYHELK MHBOTHEIX.

Jabopatopnan pabora «Mayuenne Tkaneli pacrenniis,

Jaboparopuas paGora «HaydeHne TkaHeii MHBOTHBI.

JlaGoparopnas paGora «Hsyuenne oprasoe HBETKOBOrO PACTEHHAY.

Tema 10. Pasmuosenne 0 pasBHTHE OPranniMoB

DopMbl pasMHOMCHHA oprannsmMos: Gecnonoe (BKmOYas BETeTATHBHOE) M
nonmosoe. Buam  Gecmonoro  pasmHodmenHs:  [0YKOBaHME,  CHODYIAINA,
dparMeHTaLNA, KIOHHPOBaHHE,

[lonosoe pasmuomenne. IMonmoswie knetxkn, waM ramers. Meitos. Cragun
meiiosa. ITosegenue xpomocom B Mefiose. Kpoccunrosep. Buonorumaeckuii cmbics
Meiiola H [oIoBOre npouecca. Mefios H ero MecTo B KHIHEHHOM LIHENE
OpPraHH3IMoB,

[pensaponmmeroe passurae. FaMeroreres v swuBoTHEX. [lonoBsle ®enessl.
OGpazoBaHHe W PasBHTHE NONOBRIX KieTok. CrnepMaTtoreHes H ooreres. Crpoenne
MOJOBEIX KIETOK.

OnnomoTBopeHHe M 3MOpPHOHANBHOE pasBHTHE JEHBOTHBIX. CnocoGw
ONA0J0TBOPEHHA: HapyKHOe, BHYyTpeHHee. [lapreHorenes.

MugueuayansHoe pasBHTHE OPTaHHIMOB (OHTOTeHe3). JMOpPHONOTHA — HayKa
0 pazsHTHH OpranuiMos. Mopgozenes — odna uz 21aensiy npobnes ambpuoIozuL,
Konyenyus mopghozenoe u modein mopghozeneza. Cragun  ambOpuorenesa
HHBOTHEIX (HAa npumepe aaryuks). dpobnenme. Tunm  apobneHus.
Hemepyunuposannoe u  nedepmunuposanyoe dpofrenue.  Bracmyna, mune
Gaacmyn. Ocobennoctd JpobiieHHs MISKONHTAIOMMXY. 3apOJLIIIEELIE JTHCTEH
(racTpynaums). 3aknagka OpraHOB H TKAHEH W3 3apOABIIeBsIX NHeTROB. BaauMHOE
BAMAHHE uacTell pa3BHBANOMErocs sapojeiua  (3MOpHOHANBHAA HHIYKIHA).
3aknanka MNIaHA CTPOEHHA IJKMBOTHOIO KAK Pe3yNbTaT HEPapXHYCCKHX
paauMonelicTenii renos. Biwanue Ha JMOpHOHANTBHOE PasBHTHE PATHIHLIX
(HaKTOpOB OKPYKAIOIIEH CPEILI.

Poct u pazsatie mupotHex. [locTomGpronanshedi nmeprox. Ilpamoe H
HempAMoe passuTve. PasuThe ¢ MeTamopdosom ¥y Gecno3BOHOYHEIX H
[03BOHOYHBIX JKHBOTHBIX. BHONOTHYECKOe 3HAYeHHE NPAMOINe H HEMPAMOrO




PA3EWMTHA, MX pacnpocTpaHeHHe B npupone. THOE pocTa MHBOTHEIX. DaxTopsl
PETYIALHK POCTa KHBOTHEIX i Yestosexa. Cragmu nocTaMGpHOHANEHOTO pasBHTHA
Y KHBOTHBIX H denosexa. [lepnoasl onToreHesa yenosexa. CTapeHHe H CMePTH KAk
OHOIOrHHYECKHE TPOLECCH].

Pasmuosmenne w passuTHe pacrenufi. Dametodur u cnopodwmr. Meiios B
AHIHEHHOM UHKne pacrenuii. OGpasosamme cnop B mnponecce Meliosa,
['ametorenes y pactrenufi. OmiomoTeopenme W pasBHTHE pACTHTENBHELX
opraiu3Mos. [leojinoe onnomoTeopenne y useTkoBEIX pactenmii. OGpasoBaHHe U
PasBHTHE CeMEHH.

Mexann3MB! Pery/IALHH OHTOTEHE3a ¥ PacTeHMit H AKHBOTHEIX,

Hemoscrpanun

HNoprpers: C. I'. Hagaummn, X. neman,

Tabmuuel » cxemu: «BereratueHoe pasMHOWeHHE», «THNE Gecmomoro
PAIMHOMEHHA», «PaiMHOKEHHE XNaMHIOMOHANED, «PaIMHOKCHHE IBrueHED,
«Pasmuomente ruapey, «Mefioan, «Xpomocomsrs, «amerorenesn, «Crpoetne
AHUEKIETEH H cnepmatosonaa», «Ochosupie cragun ontorenesaw, «l[Ipamoe u
HENpAMOE pa3BHTHe», «PazewTHe wMmalickoro mykaw, «PassuTie capam9mw,
«PazpuTHe nArymke», «/lpoliHoe onnojoTEOpeHHe Yy LBETKOBRIX DPACTEHHIM,
«_TpoeHHe CeMAH OJHOJONBHEIX M ABYNONLHEX pacreHuils, «KninenHsni qukn
MOPCKOH  KamycTel», «(usmennstii  wWHEN  mxaw, <«KH3HeHHEI UMK
MaMnopOTHHKSR, <« HIHEHHBIH [HKI COCHBIM,

OBopynosanne: CBETOBOH MHKpOCKON, MHKpOnNpenaparthl siinexnerox u
CHEpMaTO30HI0R, Monens « L1k passuTHa narymK.

JlabopaTtopnas padora «Msyuenne crpoeHHs MONOBLIX KNETOK HA FOTOBLIX
MHKpPOTIpENapaTaxs»,

lIpakTaveckan pabora «BriABlcHHE NPHIHAKOB CXONCTBA 3apofsined
MOIBOHOYHELX HHBOTHBIX,

Jlaboparopnaa pafora «CrpoeHue OpraHos pa3sMHOMEHHS BRICIIHX
pPacTEHH».

Tema 11. I'emernka — Hayka 0 HACAEICTBEHHOCTH H HIMEHYHBOCTH
OpPraHuIMOB

HcTopua cCTaHOBNEHHA W Pa3lBHTHA TeHeTHKH Kak wHayku. Paborwr I
Menpens, I'. ne ©pusa, T. Moprana. Pons oTe9ecTBEHHEIX YYEHLIX B PAIBHTHH
renerukd. PaSorwr H. K. Konsnosa, H. M. Basunosa, A. H. benosepckoro, I'. 11
Kapniewenko, 10. A. Oumumienxo, H. B. Tumodeesa-Pecosckoro.

(OcHOBHLIE TeHETHYECKHE MOHATHA H CHMBONEL. ['oMONOrHYHEIE XPOMOCOMEI,
anefbHbie TeHBl, ANETEPHATHBHEIE MPHIHAKH, JAOMHHAHTHBIL M PEUECCHEHBIH
MpH3HAK, TOMO3HIOTA, TeTEPOIHTOTa, YHCTAR NHHNA, THOPHIB, MeHOTHII, deHOTHI.




OcHoBHEIE  METOABl  TeHeTHKH:  rubpujonorddeckuii, LUHMTOJOrHUecKHi,
MOJIEKYIAPHO-TeHeTHYeCKIHH,

JdemoscTpanun

[Toprpete: I'. Mennens, I'. ge ©@pus, T. Mopras, H. K. Konsuos, H. H.
Baeunos, A. H. benosepckuii, I'. J. Kapneuenxo, 0. A. ®uaunuenxo, H. B.
Tumodees-Pecopckrii.

Tabnuus: 1 cxeMel: «MeToaB reHeTHKHY, «CXeMEbl CEPelIHEAHHAR.

Jadoparopuasn  padora «/lpozoduna  kak  o0BEKT reHeTHUECKHX

HCCITeA0BaHHi»,
Tema 12. 3akoHOMEPHOCTH HACAEACTEEHHOCTH
Monornbpuarnoe crkpemnpanue. [leperiii  zakon Menjgens -  zaxou

eNHHOODpa3HA rHOPHAOB NepBoro noxoneHns. [pasuno goMuHHpoBaHud. Bropoii
sakon Mengena - 3akoH pacimeIUICHHA NPH3HAKOE, LIMTONOrHYecKHMe OCHOBH
MOHOTHOPHIHOTD CKpelTHBAHAR. [ HIOTE3a YHCTOTE! FAMET.

AnanH3Epyrolee crpemmsanne. [IpoMekyTogHEIR XapakTep HACHEIOBAHHA.
Paciiennesse NpHIHAKOB MPH HENOTHOM JOMHHHPOBAHWH.

Huradopuanoe ckpensanne. Tperuil 3akon Menmens — 3aKkoH HE3aBHCHMOTO
HacleJ0BAHHA TMPHIHAKOR, [IrTomormdeckne OCHOBRI AHTHOPHIHOTO
CKpelIHBAHHS.

Cueriennoe Hacnenopanne npHiHaxkop. Paborw T. Moprana. Cuennennoe
HACNENORAHHE TeHOB, HapyIleHHe CUEIUIEHHS MelOy reHaMH. XpoMocoMHAas
TEOpHA HACNEACTREHHOCTH.

INeHeTHKa noaa, XpoMOCOMHEIH MEXaHHIM ONpeleneHns noaa. AYTOCOME! H
MOIOBEIE XPOMOCOMBI. ['OMOTEMETHEIH M reTeporaMerTHul noj. [eHerHdeckas
CTPYKTYpPa MoNOBRIX XpomocoM. Hacnenorante npH3IHAKOB, CHEIUIEHHEBIX C MOJ0M.

IeHoTHN Kak HenocTHas cucrema. [lnefioTponna — MHOMECTBEHHOE IeHCTBHE
refa. MHomecTBeHHBIH amnenusM. BzammogeficTBHe HeanensHEIX I'EHOB.
KomnaeMeHTapHOCT,, DnHeTas. [onaMepus.

[eHeTHHECKHIT KOHTPO/JIL PasBHTHS pacTeHHl, KHBOTHBIX M HENOBEKa, 4
TakKe (DHIMONOTHYECKMX [MPOLECCOB, NOBEJEHHS H KOTHWTHBHBIX QYHKIMIL
eneTHYECKHe MEXAHHIMBl CHMOHOTeHE3a, MEXAHHIME BIAHMONEHCTBHA «XO3AHH
— MApaIHT» H «XO3MHH — MukpoOHom». TeHeTHueckHe ACMEKThl KOHTPONA H
HIMEHEHHS HacHeICcTBeHHOH HHGOpPMAIHA B NOKOIESHHAX KNETOK H OpranH3MOBR.

HeMoncTpauHH

[Moptperst: I'. Mengens, T. Mopras.

TaGmumst # cxemer: «[lepebii u Bropoii 3akonst Mennenay, «Tperuit 3akoH
Mennenay, «AHAMHIAPYIOUlEe CKpemmMBanHe», «Henonmoe IOMHHHPOBAHHED,
«Cuennennoe HAcne[0BaHHE NPH3IHAKOR Y nposodunery, «['eHeTHRa mHonay,




«Kapworun wenomexa», «Kapuornn jposodmnem, «KapHoTHnm  mTHOBD,
«MuomecTeeHHRIH annemnamy, «BianmonelicTene renoss,

Obopynosanwe: Molens N4 JEMOHCTPAIHH 33KOHOB eAHHOOGpazHA
FHOpHIOE TEpPBONO NOKONCHHA H PACHISIUICHHS NPHM3HAKOB, MOIeldb Ui
AEMOHCTPAIIHH 3aKOHA HC3AaBHCHMOTO HACHENOBAHMA NPH3IHAKOB, MOJCIbL M
ASMOHCTPAlHE CLSMVICHHOTO HACMEN0BaHHA NPHIHAKOB, CBETOBOH MHKPOCKOI,
MHKponpenapar: «/lposodunan,

[Mpaxkraweckaa pabora «Miyuenwe pesyneTatos  MOHOTHGPHIHOIO
CKPEIHBAHNA ¥ Ap0o3oduinm,

[paxTuuyeckan paGora  «MsydseaHwe pesynsTaToR  JHTHOpHIHOTO
CKPEHIMBANNA ¥ APO30hHILD.

Tema 13. 3akonoMepHOCTH HIMEHYHBOCTH

BaauMoneHcTBHE IeHOTHNA H cpefsl 1pH (OPMHPOBAHMH (EHOTHIA
Hawmenuwsoets npusnaxon. KadecTBeHHBlE W KOMHYECTBEHHBIE Npr3IHarH. Buam
HIMEHYHBOCTH: HEHACNEICTBEHHAN | HACHEICTREHHAS,

Momudukaunonsas mameHumBocts. Poms  cpesl B OPMHpPOBAHHH
MoAu(pHKaHOHAOH HimenunBocTH. Hopma peakumn npu3Haka. BapuaumoHmbii
pan u Bapnanmonnas kpusas (B. Horamucen). CeoiicTea MomudHKalHOHHOI
H3MEHIHBOCTH.

[enoTunuueckas nimeH4supocTs. CeoiicTBa reHOTHNHYECKOH HIMEHYHBOCTH,
Buisl renoTHIHYECKOH H3MEHYHBOCTH: KOMOHHATHEHAN, MYTALHOHHAS.

Kombunarusnas wamenunpocTs. Melios u nonosolf npouecc — ocHosa
KOMOHHATHBHOH H3MeHYHBOCTH. Poib KoMOHHATHBHOR HIMEHYHBOCTH B CO3TAHMH
reHeTHHECKOro pasHooDpalInd B Npeienax 0JHOro BHIA.

Myrannonnan WIMEHYHBOCTE. BHIB MyTammii: reHHBle, XPOMOCOMHEIS,
resomubie.  CrionTadnble H  HHAYUHpOBaHHBIE  MyTauud. SfnepHele #
[HTOMIAsMaTHYeCKHe MyTauny. ComMarHyeckse W nojgossie MyTamud. [Ipuamne
BOIHHKHOBCHHA  MyTanuid. Myraredsl H WX BIHSHHE HA OpPraHH3IMEL
3aKOHOMEPHOCTH MYTALHOHHONO MOpolecca. 3aK0H TrOMONOTHYECKHX pHNOB B
HacneacTeeHHod HimenunpocTH (H.H. Bapunon). BreanepHad WiMeHYHBOCTE H
HACNENCTBEHHOCTE.

Onuzenemuxa o INUZEROMUKG, POdk  FRuZeHemuveckux  haxmopoe 8
HACIEAOBAHIN U UIMEHHUBOCTNL (DEHOMUNUYECKUX NPUSHAKOE ¥ OP2ANUIMOS,

HemoncTpannn

Moprpers: I'. ne @pus, B. Horarncen, H. H. Basnnos.

Tabnuusl ® cxemsl: «Bunom  wsmenuupocTH», «MoguduranponHas
HIMEHYHBOCTEY, «KoMDHHaTHRHAS HIMEHIHBOCTEY, wheiioan,
«OnnomoTeopenney, «[eHeTHdeckHe 3a00NeBaHNA YeN0BeKay, «BHIE MyTaUui».




O0opyaoBaEHe: WHBBIC H repDapHBIC 3K3ICMILTAPEl KOMHATHEIX PAcTeHMI,
pHeyRKH (doTorpadin) AHBOTHEIX ¢ PA3THYHEIMHE BHIAMHE H3IMEHIHBOCTH.

Jaboparopnasn pabora «Hecnepopanue IAKOHOMEPHOCTEH
MOIHQHKAIHOHHOH maMenguBocTH, [locTpoenme Bapman@oHHOrO paga #H
BApHALHOHHOH KpHBOH»,

Mpakruueckan pabora «MyTtanun Yy gposodunsl  (HA  rOTOBBIX
MHKpONpenaparax )».

Tema 14, I'eneTnka venosexa

Kaprotun wenosexa. Memaynapoauas nporpaMma HCCHENOBaHHA eHOMA
yenosexka, MeTonos  H3yHeHHMS | eHETHKH  YenoBeKa: TeHeaTOrHYeckHi,
BrauiHe OB, HHTOTeHeTHYSCKHI, NonyAsUHOHHO-CTATHCTHYSCKHIA,
MONERYAEPHO-IeHETHYSCKH. CoppeMennOe onpejeneHue reHoTHIA:
NOMHOTEHOMHOE CeKBEHHPOBAHHME, MEHOTHITHPORAHHE, B TOM HHCIE ¢ HOMOLILIO
[T IP-ananmusa. HacnencTeenHele 3abonesanus yenonexa. ['eHHEE H XpOMOCOMHBlE
DonesnH Yenobexa. bonesnw ¢ HacneACTBEHHOH NpelpacrnoNoXeHHOCTHIO.
JHaveHHe MEIHIHHCKOH TeHETHKH B NPEAOTBPAIICHHH W NeYeHHH MeHeTHYecKHX
safonesannii wenosexa. Meanko-reHeTHHeCKoe KOHCYIbTHPOBaHWe, CTBOTOBEE
kneTkH. [lonaTHe wreHerHweckoro rpysan. DTHHECKHE ACNEKTH HCCASAOBAHMEA B
OONAcTH PEJaKTHPOBAHHA FEHOMA H CTBOJIOBBIX KJIETOK.

lenerndeckne daxTopsl NOBRINEHHOH YYBCTBHTENRHOCTH YENOBEKA K
(PHIHYECKOMY H XHMHYECKOMY 3ArPHIHEHHIO OKpYEamouwed cpeasl. [eHeTHYeCKaS
NpeapacioloKeHHOCTE YeT0BEKA K TaTONOTHAM.

HemMoBCcTpannH

Tabmuer # cxembl: «KapuoTHn denopexay, «MeTois HIYYeHHA NeHETHKH
YenoBekay, « eHeTHUeCKHE 3aDo/IeBaHHA YeI0BeKay,

IpakTaveckan pabora «CocTapnenne 0 aHATHI POAOCIOBHOM:,

Tema 15, Cesiekuua opranmiMon

ToMecTukanMs W cenexund. 3apoXIeHHE CeNeKIHH H JAOMECTHKALHH.
Vuennme H. H. Baeswmosa o [ledTpax npoHcXomIeHHs H MHOrooOpasus
KVIBTYDPHBIX pacTeHui. Ponh cenexkiMH B CO3JAHHH COPTOB PacTeHHH H nopon
wueoTHEIX. Copr, mnopoma, wWTaMM. 3axoH TOMOAOTHYECKHX pALOB B
HacnencTeeHnoi  wmaMmenuweocTH H. . Basunosa, ero 3HaueHHe OnA
ceneKnHoRHoN padoThL.

Metonsl cenexnuonnodi paborsl, MekyecTenHei orfop: MacCoBEI H
HHIHPHOyansusidl.  OJrtaner  xomOunammonnoli  cenexumu.  Menkitamwe
npou3BofuTenedl no motomctsy, OrDop no reHoTHIY ¢ NOMOIIBKY OLCHKH
(heHOTHIA TIOTOMCTEA M 0TOOP 10 TeHOTHITY ¢ MoMOMIEK anansa JTHK.

MckyccTeenunlii  MyTareHes KAk  METOHN  CeNeKIHOHHOH paboTEL.
PamuanmorHbeil H XAMEHECKAN MYTAreHe3 KaKk HCTOYHHK MYTAUMHE ¥ KYIBTYPHEIX




thopm opranmamos. Henmoassosamme reHoMHOrO PEIAKTHPOBAHHA H METOJOB
pexoMbHHanTHE JTHK mms nonygenns uexoanoro MATEPHANA A CENeKIHH.

[Nonyuenne NOAHNTIOHI0E, Breyrpusunonas THOpHIH3AIHE,
bimikoponcTeHHoe  ckpemmBanMe, WaM  HEGPHIHHT. HepoacTteernoe
CKPeIHBAHHE, HIH ayTOpmamnr. [eteposuc m ero npuumss. Hemomszosamme
reTeposuca B cenexinu. Otnanéunan rubpugmsaums. Tlpeomonenme Gecrnnomms
MENKBHIOBEIX THOPHIOR. JIOCTIDKEHHA CENeKIME pacTeRHH H KHBOTHBIX, ¥ 3e1énas
PEBOTOYLUAL.

CoxpaneHHe M H3Y4eHHE reHeTHHECKHX PECYPCOB KyNETYPHBIX pacTeHHH H
MX JHMEHX poaEdel Q1A CO3/AHHA  HOBRIX COPTOR W  THOPHAOB
CEIbCKOXO3AHCTBEHHEIX  KYIBTYP. Havuenue, COXPaMeERNe u  Jnpasienie
cCHEMUNECKUMU DECYPCaMU CENbCKOXOIAUCMBEHNEIX 1 RPOMBICTOBHIX NCUBOTMHBIX
G YELAX YAVHIIERIR CYIECTMEVIOWIX U COI0ANUA HOBLIX NOPOd, TUHWT U KPOCCOs, 8
MHOM HUCTE € NPUMEMEHMEM COSPEMEHHLIY MEMO008 HAYYHBIX uccRedosaridl,
nepedossix Udell It NEPCIEMUBHBIX MEXHOIO2UT,

Hdemoncrpannn

Hoprpets: H. M. Basunos, M. B. Muuypusn, T, . Kapnewenko, IT. T1.
Jyxeanenko, b. JI. Acraypos, H. Bopnoyr, I1. K. Benses.

Tabnuisl 1 cxemsr: «LleHTpEI NpoMcxoXISHIA # MHOMOOGPazHA KYJIBTYPHBIX
pacTeHHi», «3aKOH rOMOJIOrHYECKHX PAJOB B HACIEACTEEHHOH HIMEHUHBOCTHN,
«Meronsl ceneximny, «Ornanénnas rubpuauaamua», «MyTareqess,

Jaboparopnas paGora «HiyueHue copros KyNETYPHBIX pacteHmii H IOPOX
JOMAITHHX #HBOTHBIX.

JlaBoparopnan pafora «}3yuenie METONIOB CENEKIHH pacTeHHI»,

Mpakru4eckan pabora «[IpueHeEa pacrenniis,

Irekypenn «OCHOBHBIE METONEI H JOCTHMEHHMS CENEKIHH pacTeHHd H
HHBOTHBIX (na CENEKITHOHHYHO CTAHIHI, NICMEHHYHO theprry,
COPTOHCIBITATENEHBIH YYacTOK, B TEMIHYHOS XO3RHCTBO, B naboparopHio
ATPOYHHBSPCHTETA HIIH HAYYHOTO LEHTPa .

Tema 16. BHoTexHOI0rAA B CHATeTHYeCcKAn OHONOrHA

O6BeKTE, HCNONBIYEMEIE B OHOTEXHONOrHH, — KIETO4HBIE M TKAHEHEIS
KYALTYPEI, MHKPOOPraHH3IMEL, HX XaApaKTepHCTHEA. TpaguumoHHan
OuotexHonorud; xaebonedyenHe, [MONVUYEHHE KHCIOMONOWHLEIX  [POAYVKTOR,
puHonenne. Mukpobuonorngecknit cunres. OO0BeKTRl MHEKPOOGHONOrHYECKHX
TexHonoryil. [Tponssogereo Genka, aMHHOKHCIOT H BHTAMHHOB,

Coaganne TexHoMOrHH H HHCTPYMEHTOR [EJEHAMPABRTEHHOND MIMEHEHHA M
KOHCTPYWPOBAHHS MEHOMOB C [ENEI0 NOTYHeHHS OPraHHIMOB H HX KOMIIOHEHTOR,
COTEPUKAILMY He BCTPevaroIHec B NpHpose GHOCHHTETHYECKHE My TH.




Knerounas unenepus. Metonsl KyneTYpEl Knetox u Tkamed pacTeHHH H
WHBOTHRIX. Kpuobamku. Comarwueckas ruOpHIMIaUHA ¥ COMaTHYECKHIT
ssOpuoreses. Menonssosanne TaIuioMgos B CerexuMH pacTeduii. [Torywenue
MOHOKTOHATLHUX anmumen. Henonesoeanue MORORIONATEHBIY U HORCIOHATEHBIX
aumumen & mecuyune. Hekyccteennoe onmogoteopenue. Pexonctpyxins
AALERNETOK M KIOHHpOBaHWe XHBOTHRIX. Meton TPAHCIUAHTALHEH A4ep KIETOK.
Texnonozuu  osdopoeneHis, KT BB UDOSaHIA H MUKPOKIOHAIEHOZO
PAIMHONCERUA CETLCKOXOIANUCMBERHBIX KYTBMYD.

XpoMOCOMHas H TreHHas wEkenepus. HcoxycerseHumii cHHTes rema u
KoHCTpyHpoBanue pexoMOuHanTHEX JIHK. Cosdanue mpanczennvix opzanusmoe.
HOCTHAEHHS H  [OePCHeKTHBEL XPOMOCOMHOH W reHHol  HMHXKeHepHH.
TKONOrHYECKHe H ITHYECKHE NpoGaeMs! renHoi HIDKEHEPHH,

Memsumuckre Guorexnonoran. ITocTrenoMuas urdposas memguaEa. TTL[P-
AnarnocTHka. Mertalonomueii amanus, remonenTpHueckmii amamus npoTeoMa
MEM0BEKA 14 OUCHKW COCTOAHHR €ero 370poBkd. Monmonesoeadme CcTBONOBRIX
kneTok. Tapretwas Tepanus paka. 3D-GHOMHWeHepHs s paspaBoTin
(QYHIAMEHTANEHEIX OCHOB MEAMUMHCKMX TEXHONOTHH, CO3NAHMA KOMIUTEKCHLIX
TEAHEH COYMETAHHEM TexHoNOrHid TpéxMepHoro GHONPHHTHHTA H ckadrbonauara
A0 PEIICHHA 33134 NePCOHANKIHPOBAHHOH MeIHITHHEL

Cosnanme BEKTOPHBIX BaKUMH C Nensio obecresenns KoMmGHHHpOBaHHOI
saumTel 0T Bo3Gymurenein OPBH, yeranomneHMe MONEKyIAPHBIX MeXaHM3IMOB
dyaxunonnpopanna PHK-conepaammx supycos, BHIBBAIOMMX 0coB0 OMacHEIE
saboneBaHHA YeNOBEKA H IKMBOTHBIX,

deMoncTpannn

Tabauus # cxemel: «HMenonssosanie MHKPOOPTAHHIMOB B NPOMLIILIEHHOM
npoussoacteey, «KnerodHas numenepnay, «| eHHas HEKEHEPHS».

JlaGoparopuan pabora «Mayyenne obbexros GHoTexHOTOrHIY,

HpaxTaueckan pabora «[lonyuenne MOTOUHOKHCNEIX NPOAYKTOEY.
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INIAHHPYEMBIE PE3YJIbTATHI OCBOEHHS ITPOT'PAMMBI 11O
BHOJOTHH HA YPOBHE CPEJIHEI'O OBIIET0O OBPA30OBAHHA

JIHHYHOCTHBIE PEIYJILTATHI

OIroC COO  ycrapasnusaer TpeboBaHWSE K  pelynkTaTtaM  OCBOEHHS
obDy9aromMMHCE nporpamMM  cpegHero obimero ofpasoBaHMH:  NTHYHOCTHBIE,
METAMpEeIMETHEIE H MPEIMCTHEIE.

B cTPYKTYpe NHYHOCTHEIX PE3yIBTATOR OCBOCHHA NPOrpaMMEl Mo GHONOrHH
BEUISJICHE! CIEOYIOUIHE COCTABANOIIHE: OCOIHAHHE 0DYHaOIHMHCH POCCHITCKOI
rPa#IaHCKOR HIBHTHYHOCTH — NOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTORTENBHOCTH
¥ CAMOONpEeNeNeHHID, namwyne momusayuu ¥ o0ydeHmio  GHOMOrHH,
YENEHARPAGTEHNOe paseumue BHYTPEHHHX YOeXIeHMH JHYHOCTH Ha OCHOBE
KIFOUEBRIX UEHHOCTER H HCTOPHYECKHX TPaaHUMi pPasEHTHA OGHOMOrHYECKOro
IHAHHA, 20MOosHocHe ¥ cnocobrocms 00YIaI0IMKCA PYKOBOICTBOBATECA B CBOSH
ACATEILHOCTH LEHHOCTHO-CMBICIOBBIMHE  YCTAHOBKAMH, NPHCYIIHMH CHCTEME
Ouonorudeckoro  ofpa3oBaHHA, HaTWYME  NPABOCOIHANUA  IKOMOTHYECKOT
KYJIBTYPbI, crocobHocmy cmasyims UeH H CTPOHTE AH3HEeHHbIE UIaHEL

JIAYHOCTHEIE Pe3ybTaThl OCBOSHHA NMPOTPaMMbl 10 GHOMOMHH JOCTHIAIOTCS
B enuHcTBe yueGHON M BOCHIHTATENLHON [SATENHHOCTH B COOTBETCTEBHH ¢
TPAMHIHOHHLIMI POCCHACKHMH COLIHOKYIBTYPHBIMK, HCTOPHYECKHMH H IVKOBHO-
HPABCTBEHHEIMH LEHHOCTAMH, NPHHATHIMHE B ODIIECTBE MPABHIAMH H HOPMAMHE
NOBEJEHHA H CrocobCTBYIOT MPONECCAM CAMOMOZHAHMA, CAMOBOCIIMTAHHUS M
CAMODA3IBHTHA, PA3IBUTHA BHYTPEHHeH [O3MUMH JHYHOCTH, NATPHOTHIMA H
YBAMEHHA K 3aKOHY W NpaBonopAIKy, Ye/l0BeKy TpPyla H craplieMy HOKOMIEHHID,
B3AHMHOIO YBaXeHHA, OEpeXHOID OTHOIIEHHA K KYNBTYPHOMY HACHENHIO M
TPEIHIHAM MHOTOHAIHOHANRHOTO Hapona Poccuiickoli depnepaunm, npupoge o
OKPYy#aloueH cpee.

JluunocTHEIE pesynsTaTel OCBOeHHMN yueDHoro npemmera «buonoruan
JIOJAHBL OTPAKATE NOTOBHOCTE ¥ cnocobHOCTE 00yYatoNHXes PYKOBOICTEOBATECH
cthopmuposaHHOf  BHYTpeHHeA NO3HIHEHd IHYHOCTH, CHCTEMOH IEHHOCTHRIX
OPHCHTALMI, [O3MTHBHBIX  BHYTPeHHWX  yOeweHHH, COOTBETCTBYIOLIHX
TPaJHIHOHHBIM [IEHHOCTAM pPOCCHACKOro ofmecTsa, paciiMpeHHe KHIHEHHOTO
ONBITA H ONBITA JIEATENRHOCTH B MPOLECCe PeAlM3AlHH OCHOBHEIX HANPAaBNEHHA
BOCITHTATEILHOR JCATENRHOCTH, B TOM YHCIE B YACTH:

1) rpasaancKoro BOCHHTAHARA:

copMHpPOBAHHOCTE TPAKIAHCKON NO3UIHH 00YIAIOMIEr0cd KaK aKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCHHCKOTO 06MIecTsa;

OCO3HAHME CBOMX KOHCTHTYIHOHHBIX TIpAB H OOM3aHHOCTEH, yBameHHe

JAK0OHA U [IPABOIOPATKE,




rOTOBHOCTE K COBMECTHOH TBOpHMecKON [NeATENBHOCTH MTpPH CO3JAHHH
yuebHBIX NPOEKTOB, peMeHHH Y49eOHBIX H MOIHABATENLHBIX 3a1a4, BHIMNOMHEHHH
DHONMOrHYeCKHX IKCTIEPHMEHTOR;

CNOCODHOCTE ONpelenaTs COOCTREHHYH) MNOZMLMK [0 OTHOLIGHHID K
HBIEHUAM COBpeMeHHON MHIHH H O0BACHATE eF;

YMEHHE YYHTHIBATE B CBOHX [AeHCTEMNX HeoOXO0IHMOCTHE KOHCTPYKTHBHOIO
B3aHMOAeHcTEHA mofeli ¢ pasHeIMH yOeKISHHAMM, KYNbTYPHEIME HEHHOCTAMH H
COLMANBHEIM IO CHHEM;

rOTOBHOCTE K COTPYIHHYECTBY B MNpOLECCE COBMECTHOTO BRINOIHEHHA
y49eOHbIX, [O3HABATENBHEIX M HCCHEJ0BATENLCKHX 3a1a4, VBEEHTEIEHOIO
OTHOIIEHHA K MHEHHIO ONMOHEHTOB NpPH OOCYXICHHH CIIOPHBIX BOMNPOCOS
DHONMOTHYECKOTO CONEPMAHM;

FOTOBHOCTE K TYMBHHTAPHOH H BOMOHTEPCKOH OeaTeNbHOCTH,

1) NIATPHOTHYECKOr0 BOCTTATARAA?

CHOPMHPOBAHHOCTE poccHRCKOH rpasaaHcKomR HIEHTHYHOCTH,
NaTPHOTH3IMA, YBAKEHHA K CBOEMY HapOAy. HYBCTBA OTBETCTBEHHOCTH Nepen
Pogunol, ropmoctu 3a ceoil kpai, ceowo Pommny, cBoll S3MIK W KYIBTYDY,
MPONLUIOe # HACTORIISe MHOTOHALHOHANEHOTO Hapona PoccHu;

HEHHOCTHOE OTHOLIEHHE K MPHPOJHOMY HACNEIHID H NAMATHHKAM MPHPOIEL,
HocTHxeHHaM PoccHH B HayKe, HCKYCCTBe, CIIOpPTe, TEXHOJOMMAX, TPYAe;

CNOCODHOCTE OUEHHBaTh BEJIAA POCCHHCKHX YYPHBIX B CTAHOBIAGHHE H
pazenTHe OHONOTHH, NOHHMAHHA 3HA4YEeHHS OHONOIHH B MOIHAHHH 3AKOHOB
NPHPO/LL, B KHINKY YeI0BEKa i COBpeMeHHOro obiecTsa;

uaeiinas yoem BEHHOCTE, NOTOBHOCTE K CAyweuHio H zauure Oreuectsa,
OTBETCTBEHHOCTE 34 €70 Cyap0Y;

3) AYX0BHO-HPABCTEEHHOTO BOCNHTAHNAN:

OCOZHAHHE NYXOBHEIX IeHHOCTell poccHiickoro Hapoza;

cthopMEPOBAHHOCTE HPaBCTBEHHOND COIHAHHA, ITHYECKOIO NOBEICHHA,

croco0HOCTE OIEHHBATE CHTVALMI) H NPHHMMATE OCOSHAHHBIE DPELISHHA,
OpPHEHTHPYACH HA MOPaTbHO-HPABCTBEHHRIE HOPME] H UEHHOCTH;

OCO3HAHHE MHYHOIO BKIANA B MOCTPOSHHE YCTOHYHBOTO DY IYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIHTEIAM, CO3TaHHID CEMEBH HA OCHOBE
OCOSHAHHOIO MOPHHATHA LEHHOCTEH CeMEHHOH JKH3IHH B COOTBETCTEBHM ¢
TpamHmHaMi Hapotos Poccrn,

4) 3cTeTHYeCKOro BOCAHTAHMA:

JCTETHYECKOE OTHOMIEHHE K MHpY, BKMHOYAS JCTeTHKY ObTa, HAYYHOrO H
TeXHHIECKOro TBOPYECTEE, CHOpPTa, TPyAa, 00MIecTReHHEX OTHOLISHNEE,

[TOHAMAHHE IMOLHOHANLHOTO BO3AeHCTBHA HHBOH NPHPOAE! H e€ LIEHHOCTH,




rOTOBHOCTE K CAMOBBIPRMEHHIO B PasHRIX BHIAX MCKYCCTBA, CTPeMIIeHHE
NpOABNATE KAYECTEA TBOPYECKOH THYMHOCTH;

5) uinveckoro BOCHHTAHHS, (GOPMHPOBAHHH KYILTYPHI 3A0POBEA H
IMOLHOHAIBHOTO Baaronoay-ans:

NOHHMAaHHE H peanHsauMs 37oposoro W GesonacHoro obpasa KHIHM
(3qopoBoe  nHTaHHMe, coOMONeHHE THTHCHHYECKHX IIpaBHlI H  HOPM,
cOanancHpoBAHHEIA pemHM 3auaTHE W OTARXE, perynapHas (HIH4ecKas
AKTHBHOCTL), GepemmHoro, OTHETCTBEHHOTO H KOMIGTEHTHOIO OTHOLIEHHA K
coDCTBEHHOMY (DHIHYECKOMY M NCHXHYECKOMY 3A0POBRID;

NOHHMAHHE 1EHHOCTH MNpaBHil HHIHBHIYANRHOIG H  KOLIEKTHBHOTO
De30nacHoro NOBEICHHA B CHTYALMAX, YTPOKAIONIHX 30POBRI0 M HHIHH JIH el

OCO3HAHHE MOCHENCTBHA M HENPHATHE BPEIHBIX TPHBEMNEK (ynoTpeGieHus
ANKOroIs, HAPKOTHKOB, KYPeHHA);

6) TpyaoBoro BOCHHTANNAA:

FOTOBHOCTE K TPYAY, 0COSHAHHE IEHHOCTH MacTepoTsa, Tpynomobue;

FOTOBHOCTE K aKTHBHOH NSATENBHOCTH TCXHONOTHYECKOH W COUHATBHOMN
HANPABIEHHOCTH, CNOCOOHOCTE HHHIMHPOBATE, MNAHAPOBATH H CAMOCTOATEIBHO
BLIMOIHATE TAKYIO JSATEIBHOCTE;

HMHTEPEC K PA3IHYHEIM chepamM NpodeccHOHAILHON NeATeIBHOCTH, YMEHHE
coBepilaTe oco3HaHHelH BeOOp Oyoymeldl npodeccHn u  pPeaTHIOBHIBATEH
cOOCTBeHHEIE MHU3HEHHEIE [LIAHEL

FOTOBHOCTh H crmocofHocTe K ofpasoBanmio H caMoo0pazoBaHHIO Ha
NPOTAXKEHHH BCeH JMHIHN,

7) 9K0JI0THYECKOr0 BOCHHTAHHA:

IKOIOrHYecKH HenecoofpasHoe OTHOINEHHE K NPHPOSE KaK HCTOYHHKY
HU3IHH Ha Jemie, OcHOBE e CYLeCTBOBAHME,

MOBEIIEHHE YPOBHA JSKONOIHYeCcKOH KyIbTYpe: npHoOpeTeHHe ONEITA
MIAHHPOBAHHA TOCTYNKOB H OIEHKH WX BO3MOMHBIX NOCHENCTBHA s
OKPYHAIIER CpPelsl;

OCOZHAHWE TNODANBHOTO XapakTepa KONOrHYECKHX npobiem M myTeil Hx
pelIeHHs;

cnocoDHOCTE MCMONB3I0BaTE npHoOperacMele OpH  HIYYEHHH OHONOrHH
IJHAHMA W YMEHHS NpPH pelucHAH npobneM, CBAIAHHBIX C PalHOHANBHBIM
NpHpOAONOIb3oBaHHeM  (collmoZieHMe MpasHn  [OBEICHHA B TPHPOIE,
HAMNPABJEHHBIX HA COXPAHEHHEe PaBHOBECHA B JKOCHCTEMAX, OXpaHy BHIOB,
aKocHcTeM, OHocdeps);

AKTHBHOE HENpPHATHE [eHCTBHI, TIPHHOCAIIHMX Bpe] OKpYRArOled
NpHpOJHOH cpene, YMeHHe NPOrHO3HPOBATE HEDIArOMpPHATHEIE DKOMOTHYECKHE
NOCHefCcTRHE NpeINpHERMacMbaX MeHCTBHA H NPeIOTEPAIIATE HX;




HANHYHE PAIBHTOTO JKOJOTHYECKOTD MBIIUIEHHS, IKOIOTHYECKO KyIbTYpHL,
OMNBITAa JAEHTENBHOCTH AKONOrHuec Ko HE.I'I'PEH-.HE-'H'I-]DCTH, }"MEHHH
PYKOBOIACTBOBATECA HMH B TOJHABATEIBHOH, KOMMYHHKATHEHOH M COLIMANEHOMN
MPaKTHEE, MOTOBHOCTH K YHaCcTHIO B MPAKTHYECKOH ACATENBHOCTH IKOMOTHYECKOH
HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTC NOINAHANAS

CPpOpMHPOBAHHOCTE MHPOBO33PEHHA, COOTBETCTBYIOINErO COBPEMEHHOMY
YPOBHIO PA3BHTHA HAYKHM W obmecTseHHON NMPakTHEH, OCHOBAHHOIO HA JHANOIE
KyJABTYP, CIOcoOCTBYFOMEro OCO3HAHMIO CBOETO MECTA B MONHKYIETYPHOM MHpE;

COBEPIIEHCTROBAHHE H3BIKOBOH W uMTarensckoil KyJARTYPH Kak CcpencTea
BIAAMONEHCTEHA MEHY MTIOIEMHE H TIO3HAHHA MHDA,

NOHHMaHHe CchenHdHEH OHONOIHM KAk HAYKH, OCO3HAHHA &€ ponM =
(OPMHPOBAHHH PAllHOHANBEHONO HAYYHOTO MEIIUICHHS, CO3TAHHH LeI0CTHOrO
NpefcTaBIeHHs o OKpYRAlONEM MHpPE Kak O eIHHCTBE NPHPOALI, HenoBeKa H
o0mecTsa, B NO3IHAHHM TPHPOIHEIX 3aKOHOMEpHOCTEH M pemeHHH npobiem
COXpaHeHHS NPHPOIHOIO PABHOBECHS;

yOewAEHHOCTE B 3HAYMMOCTH OMONOTHH 1IN COBPEMEHHOH LIHBHITHIALGH
obecreyeHus HOBOID YPOBHA PA3BHTHA MEIHUMHEL, CO3IAHHE NEPCNEeKTHBHEIX
buoTexHonoru#, cnocofHBIX pelats pecypeHble OpobIeMEl  pasBHTHA
HENOBEYECTBa, MOHCKA MyTel BeiXona u3 rnoGaMbHEIX IKONOrHYeCKHX npobiemM H
obecriedenHa nepexola K YCTOHYMBOMY  DAasBHTHI,  palHOHATEHOMY
HCTIONBIORAHHIO MPHPOIHBIX PEecYpcoB H (OPMHPOBAHHIO HOBBIX CTEHIAPTOB
WHIHH,

3AMHTCPECOBAHHOCTE B TOJYYEHHH OHONOrHYeckHX 3HaHMA B LEMAX
NMoBEIIEHHA o0mel KynbTYphl, eCTECTBEHHO-HAYYHOH TpPaMOTHOCTH, Kak
COCTABHOM HacTH ¢yHKUHOHANBHOH rpamoTHOCTH 00y9aomHxcs, GopMApyemoli
NpH HIYHeHHH DHOMOTHH,

NOHHUMAHHE CYMIHOCTH METONOB MOIHAHMA, HCIIONBIYEMBIX B GCTECTBEHHEIX
Haykax, crnocofHOCTH MCNONE3IOBATE NONMYHaeMble 3HAHHA IIA AHANHIA H
OOBACHEHNA ABNEHMH OKPYRAIOIEro MHPa ¥ MPOHCXOMAIIMX B HEM HIMEeHEeHHHH,
yMeHHe IenaTh o0OCHOBAHHEIE JAKMHOMCHUA HA OCHOBE HAy4HEIX (AakToB H
HMEIOIIHXCA JAHHBIX C HENBI0 MOMyIeHHA 10CTOBEPHEIX BEIBOIOB;

crocofHOCTE CAMOCTOATENBHO HCMONB30BaTH GMOMOrHYecKHe 3HAHMA 1M
pemenns npobieM B peanbHBIX KUIHEHHBIX CHTYALHAX]

OCO3HAHHE LEHHOCTH HAyYHOH [eATeNBHOCTH, MOTOBHOCTH OCYILECTBIATH
[POEKTHYIO H HCCNeLOoBATeILCKYI0 JeATelEHOCTE HEIHBAOYATEHO H B IPYTIe;

rOTOBHOCTE H  CHOCOOHOCTE K HeNpepHBHOMY  o0pazoBaHmio o
caMoo0paloBaHHI0, K AKTHBHOMY MOJYYeHHMI0 HOBLIX 3HaHWA mo OHOmorWH B
COOTBETCTEHH C MHIHEHHEIMU NOTPefHOCTAMH.




METAINPEIMETHBIE PEIYJIBTATHI

MetanpenMeTHsle pesyasTatel ocBoeHHS y9eGHoro npeamera «BHomorkss
BEIOYAIOT: 3HAYHMbEIC [0d (OPMHPOBAHHA MHPOBOIIPeHHA o0YVYaloWHXCA
MERIHCIHINIHHAPHEIE (MERTIPEIMETHRIC) 00meHay HEIE MOHATHA, OTPAKAIONIHE
LeNOCTHOCTE HAyYHOH KapTHHBI MHPa H cHeUHGHKY METOHNOB NO3IHAHHA,
HCIOL3YEMEIX B eCTECTBEHHEIX HaykKax (RemecTro, DHEPTHA, ABICHHE, NPOLECS,
CHCTEMA, HAYHHEI QaxT, NpHHIHN, THMOTE3a, 33KOHOMEPHOCTS, 34KOH, TEOpHS,
HCCleoBaHue,  HalmioneHHe,  H3MEpeHHe, OKCTEPHMEHT H  JpyrHE);
yHHBEpCATbHbIe yuebunie AefiCTBHA (NO3HABATENLHLIE, KOMMYHHKATHBHEIE,

PerynsTHRHEIE), ofecrneynsawHe GOpMHpOBAHHE DYVHKIHOHANTEHOH
TPaMOTHOCTH M COUMANBHOH koMmneTemuuH o0ydamommxcs; cnocoBHoOCTH
0DYHAI0IHXCA HCTIONEI0BATE OCBOEHHBI® MeRIHCIHILTHHAPHLIE,

MHPOBO3IDEHYECKHE 3HAHHA M YHHBepcansHele vueOuuie [geficTBHE B
O3HABATENRHOH H COLMATEHON MPAKTHEE,

B pesynbrate w3yueHHs GHolorMM Ha ypoBHe cpeaHero obimero
obpasosanus ¥y ofysaromerocs O6yoyT cdopMHpOBEHE  MOIHABATENLHEE
VHHBEpCANEHEIE YieOHbIe ASHCTEHA, KOMMYHHKATHBHEIE YHHBEpCanbHEIE yaebHEIe
JeHCTBHA, PperyIaTHBHEIE YHHBEpCANbHEIE Yy4YeDHEIe [eficTBHN, COBMECTHas
AeSTe/IEHOCTE.

MeTanpe/MeTHEE pe3yNETATHl OCBOSHHA MNPOTPAaMMBI CpeaHero obmero
00pa3oBaHHA JO/KHE OTPAKATE:

Oenagenne YHHBEPCANLHBIMH yaelHuIMH NOIAARATEALHBIME
AeHCTEBHAME:

1) GazoBkie JorHYecKHe JeficTBHA:

CAMOCTOATENEHO  OPMYIHPOBATE H  AKTYAIH3HpOBaTs  npobaemy,
paccMAaTPHBATE €8 BCeCTOPOHHE,

HCOONE30BATE NPH OCBOCHMM 3HAHMHA NPHEMEl JOTHYECKOND MEINLUIEHHS
(aHanM3a, CHHTE3a, CPARHEHNA, KnaccHpukamiu, obo6IIeHNs), PACKDRIBATE CMEICT
DHONOrMYECKHX MOHATHH (BIIENATE HX XAPAKTEPHEIE NMPHIHAKH, YCTAHARTHBATH
CBA3H C JAPYTHMH NOHATHAMHM );

ONpENeNATs L[EeNH AeATEABHOCTH, 3A41ABAY MAPAMETPEl M KPHTEPHH MX
TOCTHREHHA, COOTHOCHTE Pe3yIbTaThl AEATENBHOCTH ¢ MOCTABNCHHRIMU LEIAMH;

HCIIONB30BATE DHONOTHYECKHE MOHATHA LA 00BACHEHHA QAKTOB H ABICHHH
HHBOH NPHPOIE;

CTPOHTH JIOTHYECKHE PpacCymaeHHs (HHAYKTHBHBIC, MACAYKTHBHEIC, IO
AHANOIHH), BHIABIATE 3AKOHOMCPHOCTH H NPOTHBOPEYHA B pPacCMATpPHBASMBIX
ABMEHHAX, POPMYNHPOBATE BEBOIL H 3aKIIOYEHHA;

OPHMEHATE  CXEMHO-MONENBHEIE  CPelcTBa  [MIA  NPEACTABICHHA
CYILCCTREHHEIX CBA3Eil M OTHOWEHHI B H3y4aeMmbix GHOmorHIecKHX o0bheKTax, a




TAKME  NPOTHBOPEYHH  pasHoOr0  pofia,  BLISBAEHHBIX B PANIHYHBIX
HHOPMAIHOHHEIX HCTOUHHKAX;

paspabaTeiBaTE WIAH PEIUEHHS NpoOIeMEl ¢ Y4&TOM AHANH3A MMCHLIIMXCH
MATEPHATEHEIX H HEMATePHATLHLIX PECYPCOB;

BHOCHTE KOPPEKTHERL B JEATELHOCTE, ONEHHBATE COOTBETCTBHE PE3YILTATOR
LENAM, OLUEHHBATE PHCKH NMOCNEACTEBHI AeqTeNbHOCTH:

KOOPOHHHPOBATE W  BHINONHATE PabOTY B YCHOBHAX  pea;sbHOrD,
BHPTYANBHOIO H KOMOHHHPOBAHHOIO B3auMoaeiicTans;

PaIBHBATE KPCATHEHOE MBIIITEHHE [PH PENIEHHH KH3HEHHEIX Mpobaem.

1) Da30BBIC HCCNET0BATENLCKHE AeficTRHA!

BIAJIETE HaBLIKAMH y4e0HO-HCCNen0BaTeNbCKol i NPOeKTHON e TenLHOCTH,
HABLIKEMH  paspellieHns mpobieM, cnocofHOCTRIO W TFOTOBHOCTLIO K
CAMOCTOATE/IEHOMY TIOHCKY METOJI0B PELIEHHA NPAKTHHECKHX 3314, NPHMEHEHHIO
PAITHYIHBIX METONOB O3HAHHS,

HCMONB30BATE PasiHYHBIC BHOB JEATENBHOCTH TO MOMYMEHHIO HOBOTO
3HAHWA, €r0 HHTEpPNpeTamid, NpeobpasoBaHMI0 H MPHMEHEHHI B YyeGHBIX
CHTYALHAX, B TOM YHC/IC [IPH CO3MaHHM Y4eOHBIX H COLHANLHEIX NPOEKTOB;

(OpMHPOBATE HAYIHBIN THN MEIICHAS, BIANETE HAYIHON TePMHHOIOTHEH,
KIHYEBRIMH NOHATHAMH H METOJaMH;

CTABHTE M (OpPMyIHposare cobcTBeHHBlE 3amadn B oOpa30BATENBHOMN
JeaTeNLHOCTH H MHIHEHHEIX CHTYALHAX;

BEIABIIATE NPHIHHHO-CNEACTBEHHBIE CBAIM H AXTYAIHIHDOBATH 341aTy,
BHIIBHIATE FHIOTE3y €€ pelIeHHA, HaXOOHTL APIyMEHTH /N4 [OKA3aTeNhCTBa
CBOHX YTBEPAHICHHH, 320aBaTh NApaMeTPhl H KPHTEPHH PeLIeHHH;

BHAIHIHPOBATE NOJYyYEHHEIE B XOJe pelleHHAs 3AMa49H  peIyABTATEH,
KPHTHYECKH OLIEHHBATE HX AOCTOBEPHOCTE, MPOrHOSHPOBATE HIMEHEHHE B HOBBIX
YCIOBHAX;

JaBATE OLEHKY HOBBIM CHTYALHAM, OLeHHBAaTh MpHOOpeTEHHEII OMEIT;

OCYLIeCTBIATE LENeHANPABIEeHHEIH MOHCK NepeHoca CpelcTB H cmocofon
NefcTBHA B IPOJecCHONANEHYIO CPemy;

YMETh MEPEHOCHTE 3HAHHWA B MOIHABATENRHYID H MpaKTHYecKyio obnacTH
HHIHEIEATENLHOCTH,

YyMeTE HHTErPHPOBATE 3HAHMA H3 PAIHLIX MpeaMeTHRX obaacTei;

BEIABHTETE HOBBIE WAEH, NPelTaraTe OPHIHHANBHEIE NOAXOMLl M pelleHHs,
CTABHTE MPOONEME! H 3a71a4H, AOTYCKAIONIME ANETEPHATHBHEIE PEIIEHHA.

3) pabora ¢ nndopmanmneii:

OpHEHTHPOBATRCA B PASMHYHAIX HCTOYHHKAX HH(popMauun (TekcTe y4ebHOTO
nocobus, HAYYHO-NOMYIAAPHOH JHMTEepaType, OHONOrAYECKMX ClIOBapsX H
CNpaBOMHMKAX, KOMIBIOTepHBIX Dasax nammkeix, B HurepHere), aHAMHM3HPOBATH




HHQOPMALIHIO PA3THYHEIX BHIOE M (hOpM NpeicTasieHl, KPUTHYECKH OLEHHBATE
¢ JOCTOBEPHOCTE ¥ HENPOTHBROPEYHBOCTE,

dopMyTHPOBATE 3aMPOCH H NPHMEHATE PAsAHYHBIE METOAR TNPH NOHCKE H
orbope OHONoOrH4Yeckod HHGOpPMALIHH, HeoDXOAHMOH M8 BEIMTONHEHHA YieDHBIX
Faf1au;

npHoSpeTaTs ONLIT HCHIONB30BAHHA  HHPOPMAIHOHHO-KOMMYHHKATHBHBIX
TEXHOMOTHH, COBEPIIEHCTBOBATE KY/ILTYPY AKTHBHOIO MCMONB30BAHKA PA3THYHBIX
MOMCKOBBIX CHCTEM;

CAMOCTONTENBHO  BHIOHPaTh  ONTHMANBHYID  (opMy  NpeacTaBneHHA
bromornveckoll HHMOpMAUMK (CXeMBI, TPAQHKH, THATPaMMBL, TA0IHIL, PHCYHKH
H Apyroe);

HCTIOTB30BATE HAYYHBIH M3BIK B KAYECTBE cpeacTea npa  pabote c
Ouonorudeckolt  mudopmanneii: NpHMEHATE XHMHYECKHe, (MIMYECKHE W
MATEMATHYECKHE 3HAKH H CHMBONL, (opMynbl, abOpesmarypy, HOMEHKIATYDY,
HCTIONB30BaTE  H  1peo0pasoBeBATL  JHAKOBO-CHMBONHYECKHE  CPEACTBA
HAarmAgHOCTH;

BNajeTk  HABBIKAMH  Paclo3HaBaHHA H  3QIHTEL  HHOODMAITHH,
HHPOPMAIHOHHON Ge30NacHOCTH THIHOCTH.

OBaajenne yHHBEPCATLHBIME KOMMYHHKATHBRLIMH JelicTBHAMHE:

1) obmenne:

OCYIIECTRIATE KOMMYHHKALMH BO BeeX c(epax HIHH, AKTHBHO YYACTBOBAT
B OHANOre HAM JHCKYCCHH Mo CymecTsy obcymiaemoi Temul (YMeHHe 331aBaTh
BOMPOCK!, BBICKAIBIBATE CYHKIEHHA OTHOCHTCNhHO BRIMONHEHMS MpeaIaraeMoi
3a1a49H, YYHTHIBATE WHTEPECkl W COrMACOBAHHOCTh MOZMUME APYIHX YYACTHHKOR
JAHANOTA HIH IHCKYCCHH);

pacno3HasaTh HepepbalbHEIE CpelcTBa oDUICHHA, NOHHMATE 3HAYEHHE
COLHANBHEIX 3HAKOB, MPEeNOCHIUION BOIHHKHOBEHHA KOHQIHKTHBIX CHTYAL[WIL,
YMETh CMATYATE KOH(QAHKTEL H BECTH MEperoBOpE;

BAAAETE Pa3IYHEIMH crniocobaMH OBIIEHHR W BIaMMONeRCTBHA, MOHHMATE
HEMEPEHHS IPYIHN moel, NPoABRIATE YEEKHATENEHOE OTHOLICHHE K cobeceJHHKY
H B KOppeKkTHOH (opMe GopMyIHPOBATE CBOH BO3PAMEHHA,

pPasBEPHYTO H JOTHYHO M3INEraTh CBOK TOYKY 3PEHHA C HCNOABIOBAHHEM
A3BIKOBEIX CPEACTS.

2) COBMECTHAN AERTEABHOCTE:

NOHHMATE H HCHONB30BATH OPEHMYIIECTBA KOMaHIHOH M HHAMBHAYATbHOM
paboTsl npH pewennn Dnonornyeckoil npobnemsl, obocHOBRIBATE HEOOXOIHMOCTE
NpHMEHeHHA IPyInoBeix GopM B3ansmoaelicTERA NpH pemieHHN yuebnoi 3anauu;

BROHpAaTE TEMAaTHKY H METOABl COBMECTHRIX OeHcTemi © yufrom obmmx
HHTEPECOE H BOZMOAHOCTEH Kam 100 YWIEHA KO/UIEKTHEA,




NpHHHMATE [OENH COBMECTHOH  JeATeNsHOCTH, OpraHM3OBRIBATE H
KOOPAHMHHPOBaTh [AeHCTEMA Mo ¢ JOCTHMCHHIO: COCTABNATE TNNAH NeHCTBHH,
pacmpeieNIATE POMH ¢ Y9ETOoM MHEHHH yYacTHHKOB, 0OCYXIaTh pesyIbTaThI
COBMECTHOH paboTel;

OLIEHHBATE Ka4eCTBO CBOETO BEAAJA H KARAOTD YYACTHHKA KOMAHIE B
ODIIHIl pe3yNLETaT No pajpaboTadHEIM KPHTEDHAM,;

NpeAtaraTe HOBLIE [POCKTH!, OUEHHBATE HACH ¢ [03HOHH HOBH3HBIL,
OPHTHHATBHOCTH, MPaKTHYECKOH IHAYHMOCTH;

OCYILIECTRINTE [MO3HTHBHOE CTPATErH4ecKoe MOBEJCHHE B PazIHYHBIX
CHTYAILHAX, IPOABIIATE TBOPYECTEO H BooOpakeHHe, ObITE HHHIHATHBHEIM.

Opnanenne YAABEPCANLALIMA PeryIATHBALIMA AcHCTBAAME:

1) camoopranssaumn:

HCIoNbL30BaTE OHOMOIrHYECKHe 3HaHHA [UIA BhIABACHHA mnpobieM H HX
peleHHs B HHIHEHHBIX H Y9eOHBIX CHTYALHAX;

BRIOHPaTe Ha oOcHOBe OHONOIHYECKHX 3HAHHH [eNeBhle H CMBICTIOBEIE
YCTAHOBKH B CBOHX JcHCTBHSX M MOCTYNKAX M0 OTHOLIEHWIO K MHBOH NpHpoje,
CBOEMY 3J0POBEI0 H 3J0DOBEI0 OKPYKAIOLIHX;

CAMOCTOATENBHO OCYILECTBIATh MO3HABATENRHYID AEATE/NBHOCTH, BEIABAATH
MpoD/IEME], CTABATE H (POPMYNHPOBaTE COOCTBEHHRIE 3aja49l B oDpasoBaTeNbHOH
JAEATENBHOCTH H HMHIHECHHERIX CHTYALHAXS

CAMOCTOATE/IBHO COCTABNATE MnaH pemenns npobaemar ¢ yaértom
HMEHIHXCA PECYPCOB, CODCTBEHHBIN BOIMOKHOCTEH H NPeNNoTTeHHH;

JAABATE OLEHKY HOBEIM CHTYAIIHAM,

PECIITAPATE PaMKl y4ebHOro nMpeaMeTa Ha OCHOBE THYHBIX NpeAnoYTe I,

AENaTh OCOIHAHHBIR BHIDOD, APryMEHTHpPOBATE ero, OpaTe OTBETCTBEHHOCTE
33 PELICHHE;

OLEHHBATE NPHOOPETEHHEIH OTIEIT;

crnocobeTBOBATE (POPMHPOBAHHID H NPOABIEHHIO INHPOKOH JIpYOHUHH B
pasHelX O0NacTAX 3HAHHI, NOCTOAHHO NOBEIUATE CcBOH ofpasosare/bHBIH W
KYIBTYPHEI YPOBEHE.

1) caMOKOATPOJIE:

A4BaTE OUEHKY HOBEIM CHTYAIMAM, BHOCHTL KODPEKTHBBEI B JEATENBHOCTE,
OIEHHBATE COOTBETCTBHE PE3VILTATOBR LIE/IsM;

BIAJETE HABRIKAMM  [O3HABATENbHON  penexcMH KaKk  OCO3HAaHHA
copepmaeMelX JleficTBHil M MBICTHTENBHEIX [POLECCOB, WX PesyNbTATOB H
ocHoBaHui, HCMONE30BaTE NPHEME! pedleKCHH INA OUCHKH CHTYAllnH, BHOOpa
BEPHOI'0 pellleH s,

yMETh OUEHHBATE PHCKH H CBOCBPEMEHHO NPHHHMATh DEIUCHHA N0 HX
CHHKEHHIO,




MPHHHMATE MOTHBEI H APTYMEHTH JPYIHX NpPH AHANHIE DPe3IVILTATOR
NEATENLHOCTH;

3) npunaTHe cela n Apyrux:

OPHHHMATE ce04, NOHAMAaA CBOH HEJOCTATKH H JOCTOMHCTEA;

NPpHHHMATE MOTHBE H APIYMEHTHI JPYTHX [IpH SHANHIE pPEeIyILTATOB
NeATeNEHOCTH;

NPHUIHARATE CROE MPABO H [paBo JAPYTHX HA OIMHOKH;

PasBHBATE CNOCOOHOCTE MOHHMATE MHD ¢ MOZHLHE JAPYTOro 9el0BeKa.

HNPEIMETHBIE PE3YJIBTATEI

[lpenMeTHble pesynbTaTel OCBOCHWA CONEPAAHHA yueBHOTO NpeIMeTa
«buonorns» wHa yrayOGnéHHOM YPOBHE OPHEHTHPOBAHEI Ha oODecneveHye
nmpoguabHOre o0yvenns  o0yuarommxcs  OHonmorwH. (OHH  BRTIOYAIOT:
crneundudeckne Ana OHONOMHK HayyHEIe 3HAHWS, YMEHHA H CIOCO0H AefcTeHi Mo
OCBOCHHIO, HHTEPNPETAHH M Npeo0pa30BaHMIO 3HANME, BHOB OEATENLHOCTH 0
MOMYHEHHIO HOBBIX 3HAHHH W UX [IPUMEHEHHIO B PAINHYHLIX yYeOHEIX, & TakXKe B
PEANBHEIX WHIHCHHBIX cHTyanusx. [Ipeamernsie peaynerarTsl npescTaBneHs! no
rofaM HIyYeHHs.

[IpeaMeTHEIE pe3yaBTATH ocBocHHA yueDHoro npenmera «Buonorms» B 10
Klacce NOIEHEL OTPAKATE:

CHOPMHPOBAHHOCTE 3HAHHWH © MecTe W ponH OHONOTHH B CHCTEME
€CTECTBEHHLIX HAYK, B QOPMHPOBAHHH eCTECTBEHHO-HAYYHOH KapTHHEL MHpa, B
NO3HAHHH 33KOHOB DNPHPOAE H  pellleHHH mpobieM  panMoHaTRHOTO
NPUPOAOTNIONE30RAHNA, O BKIANE POCCHHCKHX M 3apyOemHbIX YISHEIX B PasBHTHE
OHOIOIHHE;

BIaZicHHe cHCcTeMOll  OHONOrHYeCKMX  3HaHWHd, KOTOopas BKIIOYAET:
OCHOBOMNOIAratonHe OHONIOMHYECKHe TEepMHHEI H NOHSTHA (HH3HB, KIeTKA,
OpraHH3IM, MeTalonm3M, roMeocTas, CAMOPEryislHs, CaMOBOCIpPOH3IBENeHHE,
HACNE[CTEEHHOCTE, H3MEHYHBOCTE, POCT W passuTHe), OHONOrHYecKHe TEOpHH
(kmerounas Teopus T. llsanna, M. neifinena, P. Bupxosa, xpoMocoMHAA TEOpPHS
HacnencreesHocTH 1. Moprana), yyenua (H. M. Baeanosa — o pesTpax
MHOTOOOpa3Hs ®W  NPOHCXOWJAEHHN  KYNRTYPHERIX  pacTeHMii), 3aKoHB!
{eauuoobpasHs NOTOMKOB NEPBOro [NOKOMEHMA, PAclIenneHHs, YHCTOTHI TaMeT,
HezaBHCHMOro HacnegoBamms [ Mengens, roMonorw4ecKkux pAgoB B
HacnencTeeHHOM HIMEHYHBOCTH H. H. Barunora), TIPHHIIHITE]
{ KOMINIEMEHTAPHOCTH );

BAAJIEHHE OCHOBHEIMH METOIaMHM HAYYHOIO MOIHAHHA, MCMONB3YEMEIX B
GHOMOIMMUECKHX HCCTENOBAHHAX KHBEIX 00LeKTOB (ONMcaHHe, HIMEpPEHHE,

HabmoACHHE, SKCIEPHMEHT );




YMEHHE BhIIENATh CYIIECTBEHHbIE NPH3HAKH: BHPYCOB, KIETOK MPOKAPHOT H
IWKAPHOT, OJHOKIETOYHBIX M MHOTOKNETOYHBIX OpraHH3MoB, B TOM YHCIE
DaxTepHil, rpuboB, pacTeHMI, JKHBOTHEIX H YI0BEKA, CTPOSHHA OPralHoB H CHCTEM
OpPraHoB PacTeHHi, IKHBOTHBIX, 4YelOBCKA, NpOLECCOB MHUIHENeATeIBHOCTH,
[IPOTEKADIIHX B OPraHM3MaX PACTCHHI, MHUBOTHBIX M HEMOBEKA, HHONOrHYeCKHX

npoueccos: ofMeHa eemects (MeTabonniM), MpeBpPaINEHHA JHEpPruH, OpomeHns,
ABTOTPOHOTO H TeTepOTPOHONO THNOB MUTAHKA, (OTOCHHTESA H XEMOCHHTESA,
MHTO38, Meiio3a, ramerorcHesa, 3MOpHOrcHe3a, NocT3MOPHOHANBHOTO PAIBHTHA,
paIMHOMEHH,  HHIHBHIYATBHOTO  pPa3lBHTHA  opradnsma  (oWToreHesa),
B3aMMOIeHCTBHA NEHOB, MeTepo3nca, HCKYCCTBEHHOrO oThopa;

YMEHHE YCTAHABIHBATE B3AHMOCBAIH MEXIY OPraHoOHIAMH KIeTKH H HX
(GyHKIHAME, CTPOCHHEM KIETOK PpasHbIX TKaHeH H HX (QYHKLIHAMH, MeRIY
OpraHaMH H CHCTEMaMH OpPraHOB Y pacTeHHi, XHBOTHEIX H YENOBEKa H HX
(GYHEIMAMH, MEHKIY CHCTEMAMH OPraHoB H HX (YHKUHAMH, MEKIY ITalaMH
o0MeHa BELECTS, STANaMH KIeTOYHONO LHKTA H XHIHEHHEX UHKIOB OPraHHIMOB,
ITANAMH SMOPHOHATEHOTO PA3lBWTHA, FEHOTHNOM M (eHOTHNOM, QeHOTHNOM H
hakTopaMi cpedk! 00HTaHMS;

YMEHHE BEINBIIATE OTIHYHTEllbHbIE MPH3IHAKH JKHBBX CHCTEM, B TOM HHCIE
pacTeHHi, KHBOTHBIX H Yel0BeKa;

YMEHHE HCIONB30BATE COOTBETCTBYHOIIHE apryMeHThI, OHONOTHYECKYIO
TEPMHHONOTHI) H CHMBOJIHKY [T JOKA38TENCTBA POICTBA OPraHH3MOB PasHBIX
CHCTEMEBTHYECKEHX I'Fl}"l'll'.[;

YMEHHE pemaTs ODHoNorHgeckiie 3a0aYH, BLIABIATE NPHIHHHO-CNeACTBeHHEIE
CBA3H MEXIY HecnenyeMsIMH OHOMOrHYecKHMH NpolieccaMy H ABNCHHAMH, JeNaTh
BRIBOJIE H MPOrHO3L HA OCHOBAHMH MONYYEHHEIX Pe3yIbTATOB;

YMeHHe BHINONHATE naGopaTopHele H npakTHyeckue pabotel, cobmonars
npasuna npH padore c y9eOHEIM H 1abopaTopHeIM 000Dy 10BaHHEM;

YMEHHE BRIIEMTATE [HIOTE3hl, MPOBEPATE HX IKCIEPHMEHTANEHBIMH
cpeacTBAMH, (QOPMYNHpPYS UeNk HCCAENOBAHHA, AHANHIHPOBATE NONMYHYEHHES
Pe3yALTATEl H Je/aTh BhIBOIEL,

YMEHHE Y4YacTBOBaTk B yueGHo-Hccnenosarensckofi pabote mo GHomorHH,
IKONOrHH M MEIHUHHE, TpoBoIuMoii Ha Oase WKONBHRIX HAYYHEIX oDulecTs, M
nyOaHYHO  NPeiCTABAATE  NOAYUEHHRIE  Pe3yAbTaTel HA  YHCHHYECKHX
KOH(EpPeHLIHAX;

YMEHHE OLCHMBATE JTHYECKHE ACTIEKTH COBPEMEHHHX HCCNEefOBAHAN B
ofzacTH  GHosormM W MeguuMHel  (KIOHHpOBaHME,  HCKYCCTBEHHOE
OMICAOTBOPEHHE, HANPABIEHHOE H3MCHCHHE IeHOMAa H CO3/IaHHE TPaHCrEHHBIX

OPraHA3MOB);




YMEHHE OCYLIECTBNATE oco3HaHHblH BeIGOp Gyaymedl npodeccuoHansHOH
ACATENBHOCTH B 0DnacTH OHONOMHM, MEJULIHHLL, OWOTEXHONOTHH, BETEDHHADHM,
CeMbCKOTO XO3AHCTEA, NHIIEBOH MPOMBIIINEHHOCTH, YrayOnsrs oidasaTensHEN
HHTEepeC, HANpasieHHLIH HA 0CO3HAHHENT BEIDODP cooTBeTCTEYIOMEH NpodeccHn U
npojgomkenne  OHonormdeckoro ofpasoBanHAs B OPraHMIAlMSX  CPEeAHEro
npo@eccHOHANEHONO U BhICIIero ofpa3oBaHHs.
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VYHEBHO-METOIHYECKOE OBECIIEMEHHE
OBPA3OBATEJIBHOIO ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBL JUTH YYEHHKA

» bronorna. Ofmwas Guonorys, 11 kaace/ 3axapor B.b., Mamonros C.I'.,, Connn
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