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15. PaGouas mporpaMma 1o y4ed0HoMy npeamMery «Buosorus» (yray6aéHHbIii ypoBeHs).

15.1. Paboyass mporpaMma 1o ydeGHOMY mpeamery «buomorusy (yrmyOnéHHBIH ypOBEHB)
(mpexmeTHas 06macTh «ECTeCTBEHHO-HAYYHBIC TpeaMeTH») (JIajiee COOTBETCTBEHHO — MPOrpaMma 1o
GHOJIOTHH, OMONOIHUs) BKIIOYAET MOSCHAUTEIBHYIO 3aMHCKY, CONCPKAHHC o0yuenus, IIAHUPyeMBbIC
pPe3yIIBTATHI OCBOEHHS IIPOrPAMMEI 110 OHOIOTHH.

15.2. TlosicHUTEbHAS 3amucka OTpaxkaeT oOmue NenM H 3a1a4yd H3ydCHHA OHOJOrHH,
XapaKTEepHCTHKY TCUXOJOMHYECKHX IpPEAroChlIoK K eé wW3ydeHHIO OOYJalOIMMHCS, MECTO B
CTPYKTYype y4eOHOro IJiaHa, a TakXKe MOXOIBI K oTGOpy COEpPIKAHMUS, K ONPEACICHHIO IIaHAPYCMBIX
pe3yNbTATOB | K CTPYKTYpPE TeMaTHIECKOrO MIaHAPOBAHIL.

15.3. Copeprkanpie 00Oyd4eHHs PacKphIBaeT COACPXATC/IbHBIC JIMHHAH, KOTOpBIe IpeUIaraoTcs
U1 0653aTENBHON0 H3YUeHNs B KaXI0M KJIacce Ha YPOBHE CPEIHETO obmero 06pa30BaHHs.

15.4. TInauupyeMble pe3yJIbTaTbl OCBOSHHA MPOTPaMMBI 110 GHOJOruY BKIFOYAIOT THIHOCTHEIE,
MeTaIpeMETHEIE Pe3yIbTaThl 32 BECh IIEPHO/ OOyICHUS Ha, YPOBHE CPENHCTO oburero obpasoBaHus, a
TaKKe IpeIMETHBIE TMOCTHXKEHHA 00y4aromerocs
3a KAy LI o o0ydeHus.

15.5. IHosicHATEILHAS 3ATTHCKA.

15.5.1. Tporpamma 1o 6mONIOTHM Ha YPOBHE CPEHEro o6mero o6pazoBanus paspaboTaHa Ha
OCHOBE DenepanbHOrO 3aKOHa oT 29.12.2012 Ne 273-@3
«06 o6pazosanmu B Poccuiickoit ®enepariiuy, GeneparbHOro roCy/IapCTBEHHOTO 00pasoBaTEIbHOrO
cTaHmapra cpegHero obmero oOpasoBaHus, KoHnermuyM MpenojaBaHus y4eOHOTo INpeaMeTa
«BHONOTHSY ¥ OCHOBHBIX TOJIOXKEHHH (eiepanbHOil IporpaMMbl BOCTIHTAHHAS.

15.5.2. YaeOup1d peaMeT «Buonorus» yriayOn€HHOro YpPOBHs H3Y4EHHUS
(10-11 xriaccer) SBIAETCS OAHMM H3 KOMIIOHCHTOB npeameTHOR obnacTH «ECTeCTBEHHO-HAYTHBIC
npexMeTsl». COrnacHo IOJI0KEHHAM ®TOC COO, npoduibHble yaeOHEE TPEIMETE], U3ydacMbIC Ha
yrIyGIEHHOM ypOBHE, SBIIOTCS CIOCODOM muddeperuanay 00y4eH#s Ha yPOBHE CPEIHETO obmero
06pa30BaHusL U PU3BaHB! 00€CIIeYHTh NPEEMCTBEHHOCTE MEMKLY OCHOBHBIM OOIIFM, CPEIHAM OOIIHM,
CPeJHHM CHelMATbHBIM H BBICIIHM 00pa30OBaHHEM. B To ke BpeMs KKIbIA M3 ITHX Y4eOHBX
PEJMETOB AOIKeH OBITh OPHEHTHpOBAH HA TPHOPHTETHOC pemeHre  00pa30BaTENBHBIX,
BOCIIMTATENIBHBIX M Pa3BHBAIOIMX 3ajad, CBA3AHHBIX C npodopuenTarmedt 00ydarommxes M
CTEMy/IHPOBAHHEM MHTEpEeCa K KOHKPETHOH 06acTH Hay4HOro 3HaHWs, CBA3AHHOTO C OHONOTHEH,
MeIHIAHOM, SKOJIOTHeH, ICHXoIoriei, CopTOM WK BOCHHBIM JIEJIOM.

15.5.3. Tlporpamma 110 Guooray Ha€T NPE/ICTABIeHNe O IEH ¥ 3a/atuax u3y4eHHs y4eOHOro
npenmera «Buonorus» Ha YLIyONEHHOM YPOBHE, ompeneisieT 00sA3aTeNbHOE (MHBapHAHTHOE)
MpeIMETHOE COAIEPIKAHNE, €T0 CTPYKTYPHPOBAHHE IO pasJie/iaM 1 TCMam, pacmpezeicHuIe 1o Kaccam,
PEKOMEH/IyeT MOCIIE0BaTeIBHOCTE U3YHCHH y4eGHOro Marepuaa C Y4ETOM MEXNPEIMCTHBIX H
BHYTPHUIIPEIMETHBIX CBS3€H, TOTHKHA yueGHOro NpoIecca, BO3pacTHBIX ocoOeHHOoCTeH 00YJarOIIUXCS.
B mporpavMe 10 GHOJOTHH peali30BaH NPUHIMN TPEEMCTBEHHOCTH C p3ydeHHeM OHOIOrHM Ha
ypoBHE OCHOBHOrO oOmiero 0Opa3oBanHus, Grarojaps deMy IIPOCMaTpUBAcTCs HApaBICHHOCTE
Ha nocneyomee pazBUTHE OHOOTHYECKHX 3HaHWH, OpMEHTHPOBAHHBIX
ga (OpPMHpOBAHHE  €CTECTBEHHO-HAYYHOrO  MHPOBO33PCHIU, 9KOITOTMYECKOT0  MBIILUICHHUS,
NpejiCTaBICHUH O  370pPOBOM obpase  KM3HH, Ha BOCHUTaHWe OEPENHOrO  OTHOUICHHA
K OKpysKaromleli IpHpOTHOH cpexe. B mporpamme 1o GUOJIOrHHE Takke TIO0Ka3aHbl BO3MOMKHOCTH
yueGHOro mpenmera «buomorua» B peanmH3aldn tpeosannit ®T'OC COO x mraHHPyeMbIM
JIAYHOCTHBIM, MeTarpeIMETHBIM " IpeIMETHBIM pesyabTaraM 00yueHHA
¥ B GOPMHPOBaHMM OCHOBHBIX BHIOB yueGHO-II03HABATEIBHON JIeATENIbHOCTH oOyJarommxcs 110
OCBOGHHIO COZEPIKAHUA OGHONOrHIEcKOoro 0oOpasOBaHWs HA YPOBHE CPCIHEIO obmero o6pa3zoBaHUA
061meo6pa3oBaTeIbHOM MKOIbL.

15.5.4. TIporpaMma 1o GHOJNOrHM SBISETCA OPHEHTHPOM UL COCTABIIEHHS aBTOPCKHX pabOTmX
nporpamMM. ABTOpamMH paboumx IpOrpamMM  MONKeT ObITH DNpEIOKEH CBOH TMOMXOA K
CTPYKTYPHPOBAHHIO H TOCIIEN0BATEILHOCTH H3YICHIL yae6HOro MaTepHaia, CBOE BU/ICHHC crocoboB
dopmupoBanus y 00yJArONIHXCA NPEAMETHBIX 3HAHWH ¥ YMEHHi, a TaK)Ke METOJOB BOCIHTAHHA H
Pa3sBHTHs CPEICTBAME y4eOHOro npeaMera «bHoIIOTHAY.



15.5.5. VueOusiit mpeaMer «BHOOTHA» HA YPOBHE CpeHEro 00mero obpasoBanus 3aBepiiacT
OrosIorHUecKoe oGpas3oBaHuE B LIKOJIE H OpPHEHTHPOBAH Ha pacImpeHne
u yriyOneswe 3HaHMM  oOydarommxcs O  OKHBOM  IPEpOJe,  OCHOBAX MOJIEKYIAPHOH
H KJIETOUHOM GUONOTHH, YMODPHONOrH) ¥ GHOJNIOTHH PA3BUTHS, TEHETHKH, CeJIeKIUH, OHOTEXHOIOIHH,
3BOJIOLHOHHOTO Y4EHHs ¥ SKOIOTHH.

15.5.6. Usyuenne yge6HOro mpeamera «bronorus» Ha yriyOlIeHHOM ypOBHE OPHEHTHPOBAHO
Ha TIOJrOTOBKY O6YYAIOMMXCs K [OCISYIOIEMY MOTyIeHHIO OHOIOTHYECKOro oOpa3oBaHHs B By3axX
W OPTaHM3AIMAX CPEIHEro MpodecCHOHATEHOr0 00pasOBaHHs. OcHOBY €ro coepiKaHHus COCTaBIIAET
cHCTeMa GHONOTMYECKHX 3HAHHM, IOTYUEHHBIX NPH H3y4eHHH O0yYarolMMHCSA COOTBETCTBYIOIIMX
CHCTeMATHYeCKHX pa3/e/ioB GHONOTHH Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBanus B 10-11 xmaccax
STH 3HAHUS MONYJAOT pasBuTHe. TaK, PACUIMPEHBI M YriIyOJieHbl OHONOrMIECKHE SHAHMA O PACTEHIIX,
’KUBOTHBIX, Trpubax, OakTepusaXx, OpraHAsMe 4Ye/IOBCKa, o0muUxX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJHATELHO BKITIOUEHBl OMONOrMYecKHe CBEICHHS NPUKIAJHOr0 H TOHCKOBOr0 Xapakrepa,
KOTOpbIE MOYKHO HCIOJB30BATh KK OPHEHTHPEI Ul MOCIIEYIOMICTO BeIOOpa npodeccuu. Bo3moxHa
TAKKe WHTErpamys OHMOJOTMYECKHX 3HAHMH C COOTBETCTBYIOIMME 3HAHWAMH, MOJTY4CHHBIMA
06yJaromUMUCS TIPH H3yYeHHH DU3UKH, XUMUH, reorpad M ¥ MaTeMaTHKH.

15.5.7. CtpykTypa  TporpaMmbl 10  OHONOTMH  OTpaXacT CHCTEMHO-YPOBHEBBIH
¥ SBOMIONMOHHBIA TOAXOABl K H3ydeHmro Owmonoruu. COrnacHO HM, H3YHAIOTCH CBOMCTBa
M 3aKOHOMEPHOCTH, XapakTepHble Ui JKHBBIX CHCTEM DasHOTO YPOBHJ OPraHH3AlHH, SBOMIOMHH
OpraHMYecKOro MHpa Ha 3eMIie, COXpaHeHHs OHOJIOrHYECKOro pasHooOpasmsi miaHeTsl. Tak, B 10
KJacce HM3y9aioTCs OCHOBBI MOJICKYJADHOM M KJIETOYHOH OHONOrHH, sMGpuonoruy ¥ OHOIOruM
pasBHTHS, TeHeTUKH i CENEeKIHH, GUOTEXHOIOTHH
¥ CHHTETHYeCKOi GHONOTHHM, AKTYAIH3HPYIOTCA 3HAHMS OOYYalomMXCsi MO OOTaHHKE, 300JOrHH,
aHaTomuH, Qpusnoornd denoseka. B 11 knacce u3y9aroTCs SBOONHOHHOC yYeHHE, OCHOBBI IKOJIOTHH
u ydenue o 6uocdepe.

15.5.8. Vuebnpii npeamer «BuosOrEs» NpHU3BaH OOECHEYATh OCBOCHHME 00yqaroUMHCs
OHONOrHYEeCKUX TEOPHH H 3aKOHOB, H/CH, NMPUHIMIIOB ¥ NPABHII, JTEXAIHX B OCHOBE COBpPEMEHHOM
€CTECTBeHHO-Hay4YHOH KapTHUHEI MHpa, 3HAHUH
O CIPOCHHH, MHOroobpasuu H 0cODEHHOCTAX KIETKH, OprasmsMa, IOIIyJIIIHH, OHoIICHO34,
SKOCHCTEMBI, O BBIJAIONMXCA  HAYYHBIX  JIOCTHKEHHSX, COBPEMEHHBIX  HCCICNOBAHMIX
B OHWONOrMH, DNPHKIANHBIX  acmeKrax  OHONOrHYeCKHX spami.  Jns pasBUTHA
¥ TOAJePXAHWA WHTepeca OOydalommxcs K OHONOTHH Hapsiiy CO 3HAYHTCIBHBIM 00BEMOM
TeOPETHYECKOro MaTepHalia B COJCPKAHMM TPOrpaMMEI IO GHOJIOrHH IPE/lyCMOTPEHO SHAKOMCTBO c
MCTOpHEH CTAHOB/IEHHS W Pa3BUTHS TOH WIM HHOH obnacTu GHOJIOTHH, BKIAJOM OTEYECTBEHHBIX M
3apyBeKHBIX YIEHBIX B PelIeHHe BAKHEHIINX GHONOTHIECKAX 1 SKONOrHIECKIX npoOiem.

15.5.9. llens u3ydyenms ydeOHOro mpeamera «buonorus» Ha yrIyOnEHHOM YpPOBHE —
oBJIafieHHe 00yJarOIMMHUCH 3HAHUAMH O CTPYKTYPHO-(YHKIIHOHAJILHOM OpraHM3aliy KABBIX CHCTEM
pa3HoTo paHra U npuoOpeTeHne yMeHHUH KCII0JIB30BATh 9TH 3HAHUA
B (JOPMHPOBAHHU HHTEPECA K OIpeeEHHON 00nacTH npo)eCCHOHANBHON JeATeNbHOCTH, CBA3aHHO’
¢ GHONOrHeli, WM K BEIOOPY yueOHOro 3aBeleHHst JUIA MPOIOJDKEHHS OHOIOrHIeCKoro obpazoBaHusl.

15.5.10. Hoctuxenue enu H3y4eHHs y4yeOHOrO nmpeaMera «buonorua»
Ha YrIyOIEHHOM YPOBHE 00€CTedrBacTCs PEIICHAEM CIIE/IYIOIIHIX 3a/1at:

OCBOEHHE O0YYAIONTMMACS CHCTEMBI GHOJIOTHYECKHX 3HAHMH: 00 OCHOBHBIX OHOJIOrHYECKUX
TEOPHUIX, KOHLETIIHAX, rUIoTe3ax, 3aKOHaX, 3aKOHOMEPHOCTAX
W IpaBWiaX, COCTAB/IONMX  COBPEMCHHYIO  €CTECTBEHHO-HAYYHYIO KapTUHY  MHDa;
0 CTpPOEHHH, MHOT00OPa3HU U OCOOSHHOCTIX fuoorHyecKux cucreM (KJIeTKa, OpraHusM, IOy A,
Bu, GEOreoneHo3, Omocdepa); O BHIIAIOMUXCS OTKPBHITHAX W COBPEMCHHBIX HCCIIeOBaHHUAX B
OHOJIOTHH,

O3HAKOMJIEHHE 00yJaloNMXcs C METOJaMH [TO3HAHKS JKMBOH NPHPOJBL: HCCIEI0BATEILCKUMHA
METOJIaMH GHOJIOTHIECKHX HAyK (MONEKy/ISIPHOH M KIETOYHOH OHOIOrHHY, SMOpHOIOTHH ¥ OHOJIOTHH
Pa3BUTHS, TEHETHKH 1% CeJIeKIHH, OMOTEXHOJIOTHH
U CHHTETHYEeCKOH OMOJOTHH, TAJEOHTOJIOTHE, JKOJIOTHH); METOJIaMH CaMOCTOATEILHOTO IIPOBEICHHS



GHOJIOTHYECKUX HCCeI0BaHuil B 17ab0paTOpHH | B IIpUpoJie (HabmoeHne, H3MEpPeHUe, SKCIIEPUMEHT,
MOJEITHPOBaHHE);

oBNIaficHHe OOYJAIOIMMECS YMEHHSMM: CaMOCTOSTENBHO HaXO[WTh, AaHAIM3HPOBATE H
JICIIONb30BaTh OMOJOTHYECKYI0 HH(POPMAIHIO; IOB30BATECA OHONOTHYECKOH TEPMHHOJIOTHEH H
CHMBOJIHKOH; yCTaHaBJIUBaTh CBS3b MEXKITY pasBUTHEM Ouonoruu
H CONMANBHO-DKOHOMWYECKHMH ¥ SKOJOTMYECKHMM Ipo0jeMaMu YelOBEYeCTBA; OLECHHBAThH
MIOCTIEICTBHS CBOGH IESTENBHOCTH 10 OTHOMEHHMIO K OKPYKafomell IPHPOAHOH cpefie, COOCTBEHHOMY
3/IOPOBBIO H 37I0POBBIO OKDYXKAIOIMX JHOJeH; 0GOCHOBBIBATH M COOJIONATH MEPHI npodHIaKTHKH
HEQEKIMOHHEIX 3a0oneBanuil, MpaBuia IOBeJHWS B NpHpome H obecredeHws Oe30MaCHOCTH
COOCTBEHHOM JKM3HENEATEIHHOCTH B YPE3BblYAHHBIX CHTYAlHAX IPUPOJHOTO M TEXHOTEHHOIO
XapakTepa; XapaKTepH30BaTh COBPEMEHHBIe Hay4YHbIe OTKPHITHS B 00/1aCTH GHOIOTHE;

pasBuTHE y  OOydYalOmMXCS ~ MHTEUIEKTYalbHBIX M TBOPYECKHX  CIIOCOOHOCTEH
B MPOIECCE 3HAKOMCTBA C BBIJAIOMMMHCA OTKPHITHSAMH H COBPEMEHHBIMH HCCICAOBAHHUAMH B
GHONOTHH, pellaeMBIMH €10 Mpo0ieMaMH, MeToJojoruell OHONOTHYECKOro  HCCIIEI0BaHMs,
IIPOBEICHHA KCIIEPUMEHTATBHBIX HCCIICOBAHMH, PEMICH A OHONOrHYECKHX 3a1ad, MOACTHPOBAHMIL
6uonorungyeckux 0OBHEKTOB U IIPOIECCOB;

BOCIMTaHHE Y O0YYaromuxcs HEHHOCTHOTO OTHONICHHsA K JKABOH NPHPOJAEC B IEIOM H K
OTIENBHEIM €& 00BEKTaM M ABICHHAM; (OPMHPOBAHHE SKOJIOTHUECKOH, FeHeTHYECKOH IPaMOTHOCTH,
o6Imel Ky ThTypHI IOBE/IEHHs B IPAPOIE; HHTErPALIMK ECTECTBEHHO-HAyYHBIX 3HAHMH;

npuobpeTerue OOYYAOMMMHCS KOMIIETEHTHOCTH B PAllHOHATBHOM IIPHPOJONOJIB30BAHNH
(coBIo/leHAe TPABHII TIOBECHUA B NPHPOJE, OXPAHbI BHIOB, SKOCHCTEM, OHOCHEPEI), COXpaHEHHH
COGCTBEHHOTO 3/I0pOBBS M 3/10POBBS OKPYXAIOIMX Jomedt (CoOurofeHHs Mep npoHIaKTHKH
3abonesanuii, obecreyeHue 6€30IACHOCTH JKH3HENEeSTEJIBHOCTH B YPE3BBIMAWHBIX CHTYaIlHsX
IPAPOJHOTO ¥ TEXHOTEHHOrO XapakTepa) Ha OCHOBE MCIONB30BaHMA OHMOJNOrMYECKHX 3HAHHH H
YMEHHH :

B ITOBCEIHEBHOH KHU3HH;

CO3ZlaHMe VCIOBHI JUII OCO3HAHHOTO BhIOOpa OOYJAlOmMMHCS — HHIMBHIyaTbHOH
06pa3oBaTebHOM  TPAGKTOPHH,  CHOCOOCTBYIOIIeH — HOCHemyromieMy — HPOQEeCCHOHATBLHOMY
CaMOOTIPe/IeNIeH IO, B COOTBETCTBHY C HHMBU/YaTbHEIMH HHTEPECAME i IIOTPEOHOCTAMH PETHOHA.

15.5.11. Obmee 9HcIO YacoB, PEKOMEH/IOBAHHBIX /ISl M3ydeHHsS GHONOTHH Ha yriyOIeHHOM
yposHe, - 204 gaca: B 10 xmacce - 102 yaca (3 vaca B Hezemo), B 11 kmacce - 102 gaca (3 4aca B
HEJIEIO).

15.5.12. Ot6op opraEm3amMOHHEIX (OPM, METOZOB H CpeACTE OOydueHHs Ouomoruy
ocymecTBiasercs ¢ y4éToM  cHemMEKE =~ €ro  COJACpXKaHMA M HANPaBICHHOCTH
Ha MPOJOIDKEHHE OHONOTHYEeCKoro o0pasoBaHHs B YUPEXKICHHIX CPEIHETO npodecCHOHATBHOIO |
BBICIIIETO 00pa3oBaHus.

155.5.13. O6s3aTebHEIM  YCIOBHEM IIpH 00ydeHHH OHOJIOTMHM Ha YriIyOI€HHOM YpOBHE
SBISIETCS TPOBeJieHHe TaGOpaTOPHBIX M MpaKTHdeckux paGor. Tawke ydacThe O0OyHarOmEXCA B
BBINOJTHEHHH TNPOEKTHBIX H yd4eOHO-MCCIeNoBATENbCKHX paboT, TeMaTHKa KOTOPBIX OIPENCINICTCH
YUMTETIEM HA OCHOBE HMMEIONMXCS MATEPHATBHO-TEXHHYCCKHX PECypCcoB M MECTHBIX NPHPOTHBIX
YCIIOBHIA.

15.6. Conmepxanue o6yquenus B 10 xiacce.

102 4, u3 HUX 1 9 — pe3epBHOE BpeMA.

Cojlep)Kanue IporpaMMBl, BEIIENIEHHOE KyPCHBOM, He BXOMT B HPOBEPKY I'0CyIapCTBEHHOU
urorosoi arrcranui ([HA). )

15.6.1. Tema 1. Buonorus kak Hayka (1 9).

CoBpeMeHHas GHOJNOrHA — KOMIUIEKCHAs Hayka. Kpartkas wcTOpusi pasBHTHS OMOIOTHH.
BroJIOrMYecKie HayKy B H3ydaeMble HMHA 1pobiaeMsl. PyHIaMEHTAIBHBIC, IPHKIATHEE H TOHCKOBBIC
HAy4YHEIE HCCIIe0BAHUS B OHOJIOTHH.

3nauenue GuoIOrMM B (HOPMMPOBAHHMY COBPEMEHHOH €CTeCTBEHHO-HAyJIHOM KapTHHbBI MHpA.
[Tpodeccun, CBSI3aHHBIE c Ouonoruexn. 3HaueHue 6uonoruu



B IPakTU4eCKOH NEATEJBPHOCTH YeJIOBeKa: MEJMIIMHE, CEIbCKOM XO35UCTBE, ITPOMBIILICHHOCTH,
OXpaHe NPUPOJIBL.

JlemoHCcTpauu:

Ioprpers: Apuctorens, Teodpacr, K. Jlmmmeii, X.b.Jlamapk, Y. [lapsus, V. I'apgeii,
. Mennens, B.U. Bepuanckuit, W.II ITaBnos, W.H. Meunukos, H.W. Bagunos, H.B. Tumodeen-
Pecosckuit, k. Yorcon, ®@. Kpuxk, /I.K. benses.

Tabmumsl u cxemsl: «CBs3p OHomOrMM ¢ ApyruME Haykammy, «Cucrema OMOIOTHYECKHX
HaYK».

15.6.2. Tema 2. JKuele cucTeMBI U UX U3ydeHue (2 9).

JKHBEIE CHCTEMBI Kak NpeaMer H3ydeHHs OHOJIOTHH. CBo#icTBA JKMBLIX CHCTEM: €IUHCTBO
XUMUYECKOT0 COCTaBa, JTACKPETHOCTD H LENOCTHOCTB, CIIOKHOCTD
U YIOpSAOYEHHOCTH CTPYKTYPH, ~OTKPBITOCT, —CaMOOpraHM3alus, —CaMOBOCHPOH3BC/ICHHE,
Pa3IpaKMMOCTb, H3MEHYHBOCTD, POCT U Pa3sBUTHE.

VpOBHH  OpraHM3alii JKHBBIX ~ CHCTEM:  MOJICKYIAPHBI, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHbIA, MOMYISIHOHHO-BUIOBOH, 3KOCHCTEMHBIH (6moreoneHoTHYECKHH), OHOCPEPHBIA.
[Iponeccsl, TPOUCXOSIIME B KUBBIX cucTeMaX. OCHOBHBIC IPH3HAKH JKABOTO. Xusue kax ¢opma
cymecTBoBaHus MaTepuy. Hayku, H3ydaromye )XUBBIC CHCTEMBI Ha PA3HBIX YPOBHAX OpraHH3aliH.

Usyuenne xwuBBIX cucTeM. Meromsl Guonorudeckoi Hayku. Habmonenue, H3MEPEHHE,

3KCIIEPUMEHT, CHCTeMaTH3aLHs, MeTaaHaIH3. IonsaTHe ) 3aBHCHMOM
¥ HezaBuCHMON nepemerHOM. [lnanmpoBanue skcrepuMmenTa. [IocTaHOBKA H IPOBEpKa THIIOTES.
Hynesas THIIOTE3a. [Tonsarue BEIOOPKH u eé IOCTOBEPHOCTb. Pa3bpoc

B GHOIOTHYECKHX JaHHbIX. OUeHKa JOCTOBEPHOCTH MOJIy9eHHBIX Pe3ynsTaToB. [IpHIHHEI HCKKEHH
pesyJIbTATOB SKCTepuMeHTa. IIoHsITHEe CTATHCTHYECKOrO TeCTa.

Tabmums!l 1 cxeMsl: «OCHOBHEIE IPH3HAKH KH3HHY, «BHOIOrHUecKHe CHCTEMBIY, «CaoiicTBa
KUBOY MaTepuuy, «YPOBHH OpraHA3alliy JKHBOH IpHpPOED», «CTpoeHHe JKUBOTHOM KIETKHY, « TKaHu
JKHBOTHBIX», «CHCTEMBI OPraHOB YeJOBEYEeCKOro oOpraHusMay, «broreoneHos», «Buocdepar,
«MeToabl H3y9EeHHsI JKABOH IPUPOIBIY.

OGopyzoBanue: naGopaTopHOe 0GOpYHOBAHHE [ TPOBEJCHHS HAOMONEHHH, U3MEpeHHH,
SKCIIEpHMEHTOB.

IIpaxTrueckas paboTa «Mcrons30BaHNe PA3IHIHBIX METOIOB DK H3YICHHH JKUBBIX CHCTCM?.

15.6.3. Tema 3. Bronoras knetky (2 9).

Kinerka — CTPYKTYpHO-(DYHKIHMOHATbHAs CIWHHIA KHBOTO. Hctopuss OTKpBEITHS KJIETKH.
PaGots: P. I'yka, A. Jlesenryka. Kierounas teopus (T. IlIsans, M. Illnetinen, P. Bupxos). OcHOBHEIE
TIOJIOYKEHHsI COBPEMEHHOM KIIETOYHON TEOPHH.

MeToasl MONEKYJISpHOM M KJIETOYHOM OMONOTHH: MHKPOCKOIHA, xpomarorpadus,
anexTpodope3,  METOA ~ MEUEHBIX  artoMoB,  JH(depeHIHAIBHOS neHTpudyrupoBasue,
Ky/lTbTHBUpOBaHME KIeToK. V3ydenne (GHKCHPOBAHHBIX KIIETOK. DJIeKTpOHHAs MHKPOCKOIHS.
Kondokansaas MEKpockonus. ButaisHoe (IpYKM3HEHHOE) H3YYEHHE KIIETOK.

JemoHcTpanyu:

Toprpets:: P. I'yk, A. Jlesenryk, T. IlIsann, M. llneiinen, P. Bupxos, K.M. Bap.

Tabmuupl u cxembl: «CBeTOBOM MHKPOCKOI, «DNeKTpoHHBIH MHKpockom», «McTopus
Pa3BUTHSA METOJIOB MUKPOCKOITHH.

O6opyoBaHHE: CBETOBOM MHKDOCKOI, MHKPONpeNapaThl PacTHTENBHBIX, XHBOTHBIX H
HaxkTepHaIbHBIX KIETOK.

[IpakTEueckas pabora «VI3ydeHme METONOB KIIECTOYHOH Guonorma  (xpomarorpadus,
snextpodopes, mddepernuansroe nenTpudyruposanue, ITIIP)».

15.6.4. Tema 4. Xummdeckas opranusanus kinerks (10 ).

XuMmudecknii cocTaB KJIETKH. Makpo-, MHKpPO- H  YIbTPaAMHUKPO3ICMEHTBI. Bona
W ed ponmh KaK PACTBOPHTENS, PEarcHTa, y4acTHE B CTPYKTYPHPOBAHHMH KJICTKH, TEIUIOPETyJIAIHH.
MHHepaIbHbIE BEMECTBA KIETKH, HX OHOIOTHIecKast poib. Poib KaTHOHOB X aHHOHOB B KIJICTKE.

OpraHA4ecKue BEINECTBA KICTKH. DBHONIOTHIECKHE MOIMMEPLL benkd. AMHHOKHCIOTHBIN
cocrap GenkoB. CTpykTypsl GenkoBoit MoneKkybl. [lepsidnas CTpykKTypa Oenka, menTHAHAsS CBA3b.



Bropuunas, TpeTHdHast, 4eTBepTHYHas CTPyKTyphl. [lenarypamms. CokcTsa GenkoB. Knaccupuxanms
6enxoB. Bruonornueckue Gynkuuu Oemxos. [IpuonsL.

VrieBoas.. MoHOCAXapHsl, THCAXAPH/IbI, ONATOCAXapHabl H Iomucaxapupl. OOmui mian
CTPOEHHS M HU3UKO-XUMUYECKHE CBOHCTBA YIIeBOI0B. broorayeckue QyHKIHHA yIIeBOIOB.

JTurmet. Tuppodumsao-ruapodobHsle cBoiicTa. Kiraccu(ukanus THIHI0B. Tpurmauepu e,
dbochomamuapl, BOCKH, CTepoMabL Buonormyeckwe (yHKIMHM JIANHIOB. OOmme cBoiicTBa
OMOIOrHIeCKUX MeMOpaH - TEKy4ecTb, crocoOHOCTh
K CaM03aMBIKaHHIO, IO POHHIAEMOCTb.

Hykneunopsle xuciotel. JHK m PHK. Crpoesne HYKIEHHOBBIX KHCIOT. HykneoTnsl.
[Ipuemun xoMrmaeMentapHoctd. Ilpamwio Yaprapga. Crpykrypa JJHK - pBoiiHas CHOHpAb.
Mectoraxoxnenue u 6uonornaeckue bynkmun JTHK. Buast PHK. Oynxmmu PHK B kiretke.

Crpoenne monekynst AT®. Makposprudeckue CBs3d B MONCKYIIC AT®. buonoruyeckue
dyakuuu  AT®. BoccraHoBI€HHBIE —NEPEHOCYMKH, HX ¢ynkmun B Kkiaerke. [lpyrue
aykineosuarpudocharsr (HT®). Cexsenuposanme JHK. Metoabl T€HOMHKH, TPaHCKPHIITOMUKH,
IPOTEOMHKH.

CrpykTypHas Omomorus: OmoxuMHyecKWe ¥ OHOQH3MYECKHE HCCIEIOBAHMA COCTaBa M
IIPOCTPAHCTBEHHOM CTPYKTYpBI OHOMoeKyl. MonemHpoBasHe CTPYKTYPEI A byaKIHEi GHOMOTIEKYN U
HX KOMIUTEKCOB. KOMIBIOTEpHBIH IH3aiiH U OpraHuuecKuil CuHTe3 GHOMOJIEKYN M HX HEIPHPOIHBIX
AHAJIOTOB.

JleMOHCTpaluu:

Ioprpersr: JL Iomuar, JOx. Yorcon, @.Kpuk, M. Vunkuse, P. ©panxmmn, . Canrep,
C. Ilpysunep.

JNuarpammer:  «PacnpesieleHHe  XAMHYECKHX — 2JIEMEHTOB B HEXUBOH  IPUPOJEY,

«PacrpeniesieHHe XUMHYECKHX 3JIeMEHTOB B )KHBOH IPHPOE.

Tabmunsr # cxemsl: «llepuommdeckas TabmWIa XHMHYECKHX SJIEMCHTOBY, «CrtpoeHne
MOJIEKYIISI BOJIBIY, «BemiecTsa B cOCTaBe Opranu3MoBy, «CTPOCHAE MOJCKYIIbI 6emkay, «CTpyKTypBI
GenxoBOM MOIEKYIE», «CTpOGHHE MOJEKYl YIIeBomoB», «CTpOCHHE MONCKYT JHIHAOBY,
«HyxemnoBBIe KHCIOTED, «CTpoenne Monexynst ATD».

O6opyaoBaHHE: XUMHUECKas TOCY/1a H 000pyIOBaHHE.

Jla6oparopras pabora «ObHapyxeHue GEKOB ¢ MOMOMIBIO Ka9eCTBCHHBIX peaxmyi».

Jla6opatopuas ~ pabora  «MccnenmoBaHue — HYKIEMHOBBIX — KHCIOT,  BBIICICHHBIX
M3 KJIETOK Pa3IHIHBIX OPraHUu3MOBY.

15.6.5. Tema 5. Ctpoerue u QpyHKIHN KIETKH (8 9).

Tumbl KIETOK: 3yKAapHOTHYECKas H IPOKapHOTHYECKas. CTpyKTypHO-(QYHKIIHOHAIBHBIC
o0pa3oBaHHsl KIETKH.

Crpoenue TpoKapuoTHUecKoH kieTku. Kierounas CTeHKa HaxTepuit u apxeit. OcoOeHHOCTH
CTpOEHHs TeTepoTPOdHOM ¥ aBTOTPOGHOH npoxapnomqeém KI1eTok. MecTo ¥ poJib IPOKapHOT B
6uoreHo3ax.

Crpoerne u (QYHKIIHOHHPOBaHHE IYKapHOTHYeCKOH KieTkH. [lrasmaruyeckasd MeMmOpana
(nnasmanemma). CTpykTypa — ILIa3sMaTH4eCKOH meMmOpansl.  TpaHCHOPT — BEIIECTB  Hepes
ITa3MaTHuecKyl0 Membpamy: mnaccuBHbl (muddysus, obmerdEHHAs muddy3ust), aKTHBHBIA
(IepBUYHEIA ¥ BTOPHYHEIN aKTHBHBIA TPAHCIIOPT). Tonynporumaemocts MeMOpaseL. PaboTa HaTpui-
KATMEBOT0 HACOCA. DH/IOIMTO3: MHHONUTO3, (haronuros. Dk301uTo3. KieTtounas CTeHKa. CrpykTypa
(DYHKIIHE KJIETOYHOM CTEHKH PAacTeHHH, IPHOOB.

ITarornasma. 1lurosons. LluTockener. JBwkeHue mETOMIA3Mel. OpraHomabl KICTKH.
OnHoMeMOpaHHble OPraHOMIBI KIETKH: JHZOIIa3MarHdeckas CeTh (3TIC), ammapar ['0JBIKH,
JIM30COMBI, MX cTpoeHue U QyHKIuH. B3anMocBA3b oHOMEMOPAHHBIX OpraHouzoB kieTku. CTpoeHue
rpaHyJISIPHOTO PeTHKyIyma. MexaHu3M HalpasJIeHHA genko B DIIC. CHHTE3 pacTBOPHMBIX OEJIKOB.
CunTes KICTOYHBIX MeMOpaH. [Jankuii (arpaHy/spHBIH) SHJOIUIA3MATHYECKHH PETHKYIYM.
Cexperopras (yHknus anmapara [ OJBIDKH. Momudukarus GenkoB B anmapare ['OJBIKH.
CoprHapoBKa BenkoB



B armapare [omsmku. TpaHcnopr BemecTs B KieTke. Bakyonmn pacTHTENBbHBIX KIETOK. Kneroynsri
cok. Typrop.

[ToTyaBTOHOMHBIE ~ OPTaHOMAbl KJETKH: MHTOXOHIpWH, IracTHisL IIpomcxoxnenue
MATOXOH/pHit 1 miacTa, Cumbuorenes (K.C. Mepexkosckait, JI. Maprymuc). Ctpoerne u QyHKIun
MUTOXOHJPHI M IUIacTH. IlepBUuHBIC, BTOPHYHBIC H CIOKHEIE MIACTHABI (OTOCHHTE3UPYIOIIHX
9yKapHoT. XJI0pOIIACTE], XPOMOILIACTH, JICHKOMIACTHI BBICIIAX PACTCHHIA.

HememGpanusie oprasousl kietkn Crpoenme U (yHKIMM HeMeMODAaHHBIX OpraHOHWIOB
Kietkd.  PuGocombl.  IIpoMexyrounble — ¢(umameHTEL. — MukpoduiamMeHTE. — AKTHHOBBIE
MEKpOQHIaMeHTEl, MeInedHsle KICTKH. AKTHHOBBIE KOMIIOHEHTBI ~HEMBIICYHBIX — KIJICTOK.
Muxkpotpy6ouku. Knerounsii nentp. CTpoeHne U J(BIKEHHE KIYTHKOB H PECHHYCK. MuKpoTpy60uKH
muromasmsl. LlenTprons. Bemku, accomMupoBaHHbBE ¢ MEKPO(HIAMEHTAMH H MHKPOTPYDOUKAMH.
MoTopHBIe GeNKH.

Anpo. OGomouka  #apa, XpOMaTHH, KapHOIIasMa,  AAPHINKH, HMX  CTPOCHHE
u Gyukmun. SpepHbri GenxoBblii MaTpukC. IIpocTpaHCTBEHHOE pPaclONIOKEHHE XPOMOCOM B
watepdasgoM sape. DYXpOMaTHH M IeTepOXpOMaTHH. BelkH XpomarhHa — THCTOHEL IuramMuka
siiepHO# 060m04YKY B MUTO3€. S IepHBIA TPaHCIIOPT.

KileTounble BKIIOUeHHs. CpaBHATENbHAS XapaKTEPUCTHKA KICTOK SYKAapHOT (PacTHTENIbHOH,
JKHBOTHOM, rpubHOIi).

JlemoHCTparyu:

IToprpetsr: K.C. Mepexkogckuii, JI. Mapryiuc.

Tabmums: 1 cxeMsl: «CTpOEHHE 3yKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOH KICTKHY,
«Ctpoenre  pacTHTeNbHOH  KineTku», «CTpoeHue  MHTOXOHIPHHY, «Snpo», «CtpoeHue
IPOKapHOTHIECKOH KIIETKHY.

O6opynoBanue: CBETOBOM MHKPOCKOII, MHKPONpPENaparsl PacTHTEBHBIX, JKHBOTHBIX KICTOK,
MHKpOIpernapaTsl 0akTepHalbHEIX KIETOK.

JIaGoparopHas pabora «M3ydeHue CTpOeHus KICTOK pasIH4HbIX OPraHH3MOBY.

ITpaxTuueckas paGora «V3yueHne CBOHCTB KIETOYHON MEMOPaHBD).

JlaGoparopHas paboTta «HccnenoBanue [1a3MOJIu3a %} JIeTUIa3MOIIH3a
B PaCTHTEJILHBIX KIETKaX).

[TpaxTrueckas pabota «V3ydeHune IBMKEHHUS UTOMIA3MBI B PACTHTE/IBHBIX KICTKAX).

15.6.6. Tema 6. OGMeH BEIIECTB | [PEBpAIIEHHe JHeprHy B KieTke (9 9).

ACCHMMJIATNS ¥ JUCCAMMISIHES — JBE CTOPOHBI MeTabommsma. THmbl oOMeHa BEIIECTB:
aBToTpodHLII ¥ reTepoTpodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX IpOIECCAaX. DHEPreTHYeCKoe
obecmedenne kierku: npeppamenne AT® B o6MeHHBIX mpomeccax. epMeHTATHBHBIN XapakTep
peakmmii K1eTogHOro Merabommsma. QepMeHTBI, HX CTPOCHHE, CBOHCTBA H MEXaHM3M nefcTBHS.
Kodepmentst. OTimudms hepMEeHTOB OT HEOPraHAYECKHX KaTalu3aTopoB. Benku-akTHBATOPBI ¥ OEJIKH-
MHTHOHTOPBL. 3aBHCHMOCTH CKOPOCTH (EpMEHTATHBHBIX PEaKIuit OT PasIHYHBIX (aKTOPOB.

[lepBUYHEIA CHUHTE3 OpPraHUYECKHMX BEIIECTB B KICTKC. ®ortocuHTe3. AHOKCHICHHBIM H
OKCHreHHEIH (oTocunTes y Gakrepuit. CBeTocoOMparONIie NUIMEHTHl M IATMEHTBI PEAKIIHOHHOTO
LEHTpA. Posns XJIOPOILIACTOB B npolecce doTocuHTE3A. CaetoBas
u TemHoBas Gassl. @otomeixanme, C3-, C4- m CAM-THmEl (OTOCHHTE3A. ITpoayKTHBHOCTH
dorocuuTe3a. BusiHue pa3mudHBIX (GAKTOPOB HA CKOPOCTH POTOCHHTE3A. SHAICHHE dorocunTE3A.

Xemocuutes. Pasnoobpasue OpraHE3MOB-XEMOCHHTETHKOB: HHTpHGUIHpYIOIHE GaKTepru,
)Kene300aKTepun, cepobaKTepuH, BOAOPOIHEIE GaKTepry. 3HAYCHHE XEMOCHHTE3a.

Amnaspobupie oprausMbl. Buisr Gpoxenns. IIpomyxrtsi OpoXKeHHS H HX HCIONB30BAHHC
yeoBeKoM. AHa3POOHBIE MHKPOOPraHA3MBI KaK 00BEKThI GHOTEXHONOTHH H BO30YUTEH Oome3neii.

A5poGHBIe OpraHu3Mbl. DTanbl 3HepreTHdeckoro oomena. [loAroToBUTEHHBIH ITAIl. I'muxonu3
— BECKHMCIOPOJHOE PACIENICHHE TTIIOKO3bL.

BHONIOTHYECKOE  OKWCIEHHE, FIM  KIETOYHOe  JbiXaHue. Pomb  MHTOXOHZIpHH
B mpomeccax ~ OMONOrMYecKoro  OKhcieHws. — LlpKkmudeckue — peaKiHH. OxwuciuTeNbHOE
dochopunupoBarue. DHeprus MeMOPaHHOTO TPaIHEHTa IIPOTOHOB. Cunte3 AT®: paboTa IPOTOHHOM

“



AT®-cuuTassl.  [lpemMymecrsa aspoOHOrO IyTH OOMEHa BEMIECTB IEPef aHadPOOHBIM.
DPEKTHBHOCTS IHEPreTHIECKOro 0OMeHa.

JleMoHCTpanmu:

Ioprpersr:  JIx. ITpuctim, K.A. Tumupsizes, C. H. Burorpazckui, B. A. Durensrapar,
I1. Mut4em, I'.A. 3aBap3uH.

Tabmumsr u cxemsl: «DOTOCHHTE3», «JHepreTwdeckuit oOmen», «buocuHTes benka,
«Crpoenue dhepmenTay, «XEMOCHHTESY.

OGopyaoBaHne: CBETOBOH MHKpOCKON, 00OpyAOBaHHe [y NPHTOTOBICHHS MOCTOAHHBIX H
BPEMEHHBIX MHKDOIIPENApPATOB. ’

Jlaboparopras  paGora  «M3yueHme  KaTaIMTHYECKOH  aKTHBHOCTH (hepMEHTOB
(Ha IpUMeEpe aMUITa3kl WM KaTalassl)y.

JlaboparopHas pabora «V3yuenue (pepMEHTATHBHOIO PACIICILUICHHs MEpOKCHIa BOAOPOARA B
PACTUTENBHBIX U JKHBOTHBIX KIIETKAX.

JlaboparopHas pabora «CpaBHEHHE IPOLECCOB (POTOCKHTE3A X XEMOCHHTE3AY.

Jla6oparopuas pabora «CpaBHeHHe IPOLECCOB OPOKEHHUS M IBIXAHHAN.

15.6.7. Tema 7. HacnencTeenHas HupOpMaIus U peamusanus e€ B kietke (9 9).

Peakiuy MaTpUYHOTO CHHTe3a. IIPHHIMI KOMIUIEMCHTApHOCTH B PEAKIMAX MATPHTHOTO
cunTesa. Peanmmsamms macrtencTBeHHOM mH(opmammu. [eHeTHdeckmil KOZ, €ro  CBOHCTBA.
Tpanckpunmass — wmartpuanbii cuates PHK. IIpuHOHENE! TPaHCKPHIIAH: KOMILUIEMEHTAPHOCTE,
aHTUIIAPAIUIENIEHOCTh, ACHMMETPUIHOCTh. CO3peBaHHEe MAaTPHIHBIX PHK B 9yKapHOTHYECKOH KIIEeTKe.
Hexomupyromue PHK.

Tpancisuusa # eé oransl. Ydactue tpascnoptasx PHK B GuocuHTese Oenka. YcaoBus
6uocunTe3a 6enxa. Komupoparue amurokucioT. Pors pubocom B GuocunTese benka.

CoBpeMeHHbIE ~ TIpeICTaBIeHHS O  CTPOGHMH  TICHOB. Oprasmsaiys  IeHOMa
y IPOKApHOT U 3yKapHOT. PeryJisis akTHBHOCTH I€HOB Y MPOKapHOT. ['MroTesa onepona (®. XKaxob,
K. Mano). MonekyIapHble MEXaHH3MBI SKCIIPECCHH I'€HOB y IyKapuoT. Posb XpomMariHa B perysaiug
paGoTEI TeHOB. Perysmus 0GMeHHBIX POIECCOB B KiIeTKe. KIeTodHbIH roMeocTas.

Bupycsl — HeKIeTouHble (OPMEI JKH3HH ¥ OOJHIaTHBIE NapasvThL Ctpoenne NpOCTBIX H
CIIOXKHEIX BHPYCOB, PETPOBHpPYCOB, GakTeprodaros. Kuznennsnt mukia JJHK-comepskamux BHPYCOB,
PHK-conepsanux Bupycos, 6akrepuodaros. O6paTHas TPaHCKPHIIINS, PEBEPTa3a, HHTCIPA3a.

BupycHsle 3a60/eBaHus Ye0BEKa, )XKUBOTHBIX, PACTCHHH. CIIJ, COVID-19, counansHble 1
ME/THIMHCKHIE TPODIIEMEL.

BuouH(poOpMaTHKa: HHTErpands M aHamu3 OOIBIIMX MAacCCHBOB («bigdata») CTPYKTYpPHBIX
Gronornyeckux naHHbix. HaHoTexHoormyu B GuoNOoruM ¥ Menunuse. IIporpaMmupyembie GyHKIHA
6enkoB. CriocoOBl JOCTaBKH JIEKAPCTB.

JemMonCcTpanuu:

IToprpers: H.K. Komsnos, JI.1. Wsanosekwi.

Tabmums! 1 cxeMsl: «BuocuaTe3 6eKkay, «[eHeTHYeCKHH Kom», «BApych», «bBakTepuodaruy.

IMpakxTudeckas pabora «Co3ganue MOJEIH BHPYCay.

15.6.8. Tema 8. XKusnennsiii mak KiueTks (6 9).

KIeTOuHsIi AKII, €ro Iepuoas! u peryiuius. Marepdasza 1 Muto3. OCOOCHHOCTH MPOLIECCOB,
nporekarommx B mHTepdase. [loaroroBka - KIETKH K  JCJICHHIO. [IpecHHTETHYECKAH
(MOCTMHTOTHYECKHH), CHHTETHYECKHH H  IOCTCHHTECTHYCCKHH (IpeMATOTHYECKHH) [EPHOLIBI
UHTEP(DA3EL.

Marpuynsii curres JIHK — perumxarmst. [IpUBIMNG permKanii JTHK: xoMIIeMEHTapHOCTb,
[I0JIyKOHCEPBATHBHEIM CHHTE3, aHTHIAPALIEIBHOCTs. MexaHu3m perUuKaliy JTHK. XpoMOCOMBL.
Crpoenne xpomocoM. Temomepsr H TeloMepasa. XpoMOCOMHBIH Habop KICTKM — KapHOTHIL
JIAIUTOMIHEIA ¥ TAIUIOMAHELHA HaGOPE XpOMOCOM. ['OMOJIOTEIHEIE XPOMOCOMBI. [To;10BEIE XPOMOCOMBIL.

Tlenenue KneTka — MuT03. CTaui METO33 H IIPOMCXO/ANIME B HUX IPOLECCHL. THIbl METO3A.
Kapuoxuses ¥ MUTOKHHE3. BHOJIOriHyeckoe 3Ha9eHUEe MUTO34.

Perysmus METOTHYECKOTO IHKyIa KieTKH. [IporpaMmupyemast KIeTo Has rubens — anonTos.



Krerounoe s1po, XpoMOCOoMsl, (DYHKIMOHAIBHAs TeHOMHKA. MexaHM3MBI Iporudepaun,
muddepernmpopky, crapenus u rubemu kiuetok. «Lludpomas kmerkay — OGuoMHGOpMATHYECKHE
Mojie/ QYHKIMOHHPOBAHUA KIIETKH. '

JeMoncTpanuu:

Tabmuust u cxemsl, «KusHeHHBIH wHMKI KieTku», «MmuTo3», «CTpoeHHE XpOMOCOMY,
«Penmuxarua JIHK».

OGopynoBanune; CBETOBOH MHKPOCKOII, MAKponpenapatsl: « MHTO3 B KJIeTKax KOpELIKa JIyKay.

JlaGoparopuas pabora «/3ydeHne XpoMOCOM Ha FOTOBBIX MHKPOIpENaparax».

Jla6oparopras paGora «HabmoieHre MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyka (Ha FOTOBBIX

MHKpOTIpenapaTax ).
15.6.9. Tema 9. Ctpoenue 1 pynkuun opranuzmos (17 g).
Buonoruyeckoe pazHooOpasue OpPraHH3MOB. OIHOKJIETOYHEIE, KOJIOHHAITHHBIE,

MHOT'OKJICTOYHBIE OpraHU3MBbL

OCOGEHHOCTH CTPOGHHS H IKH3HEAEATENHHOCTH OIHOKJIETOYHBIX OpPraHH3MOB. bakrepuw,
apXeW, OIHOKIETOYHble IPHOBI, OXHOKIETOYHBIE BOIOPOCIH, APYIHe NPOTHCTHL KoloHHANBHEBIE
OpTaHU3MBEL

B3auMoCBs3b YacTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl M CHCTEMBI OpraHOB.
Opranusm kak exusoe nenoe. ['omeocras.

Tkanu pactenmii. THOBI pacTHTENbHBIX TKaHeH: oOpasoBaresbHas, MOKPOBHAS, IPOBOAIIAL,
OCHOBHad, MeXaHH4YecKas. OcoGenHocTH CTPOCHHS, byskumit
U pacroioKeHUs TKaHeH B OpraHax pacTeHHi.

TkaHu XUBOTHBIX H 4YeJIOBeKa. THIBI JKMBOTHBIX TKaHEH: SNUTENHMAalbHAA, COCAUHUTENBHAL,
MBIIIEYHA, HEpPBHAs. OcobeHHOCTH CTPOCHHS, bysxumi
¥ PAaCHoNIOKeHUs TKaHel B OpraHax JKHBOTHBIX H UeJIOBEKa.

Opransl. BereraTuBHEIE W TeHEpaTHBHBIC OpraHbl pacteHmil. OpraHsl ¥ CHCTEMBI OPraHOB
JKABOTHBIX ¥ YeIoBeKa. DYHKIIMM OPraHoB H CHCTEM OPraHoB.

Omnopa Teaa OpraHu3MOB. Kapxkac pacTeHHi. Ckenertsl OTHOKJIETOYHBIX
¥ MHOTOKJIETOYHBIX JKMBOTHEIX. HapyXHbIi u BHyTpeHHHN cKeneT. CTpPOEHHE M THIBL COSIUHEHHUS
KOCTeH.

JIpmkeHue OprasusMoB. J[BUKeHHME OIHOKIETOYHBIX OPraHM3MOB: aMEOOHIHOE, KIYTHKOBOE,
pecHmyHoe. JIBMKEHHE MHOTOKIETOYHBIX DACTEHHl: TPOMH3MBI W HacTud. J(BHKeHHe
MHOTOKJICTOYHBIX JKHBOTHBIX M YelOBEKa: MblliedHas cucreMa. Pediexc. CxeneTHbIe MBIIIIBI X HX
pabora.

ITurasme opranu3moB. [loriomenne BOABI, YIVIEKMCIOr0 rasa 4 MHHEPATBHBIX BEINECTB
pacTeEmsMH. [IMTaHKe JKMBOTHBIX. BHYTPHIIONOCTHOE M BHYTPHUKIECTOYHOE MHIeBapenue. luranue
MO3BOHOYHBIX JKHMBOTHEIX. OT/ENsl NHINEBapUTENBHOTO Tpakra. [IMmeBapHTeNbHBIE JKEIE3bL
[TuimeBapuTenpHas cHCTEMa YeI0BEKa.

Jleixanue opraHusMmoB. [lpixanue pacteHui. [lpixanue XHBOTHBIX. [luddysus rasoe depes
NOBEPXHOCTh  KIeTKH.  KokHoe  fgpixanwe.  JlpIxaTenbHas — moBepxHocTs.  JKabepHoe
u J€rogHoe Abixanue. J[pIXaHue [03BOHOYHBIX JKHBOTHBIX M 4eIOBeKa. JBOJMIOUOHHOE YCIIOKHEHHE
CTpOEHMs NErKMX MO3BOHOYHBIX JXKMBOTHBIX. JpIXaTenbHas cHcTeMa YenoBeka. MexaHu3M BEHTHIIAIUH
NErKMX Y ITHI] ¥ MIEKOMATAOMIX. Perynsuus nprxanus. JpxaTensabe 005EMBI.

TpaHCIOPT BEIIECTB Y OPraHu3MoB. TpaHCIIOPTHBIE CHCTEMEI pacTeHui. TpaHCIIOPT BEIIECTB Y
KHBOTHBIX. KpoBeHocHas cucrema u eé opradbl. KpoBeHOCHas CHCTEMA ITO3BOHOYHBIX XKHBOTHBIX H
uenoBexa. Cepile, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpamieHHs. OBOJIOLMOHHEIC
YCIIOXKHEHHSI CTPOEHHSA KPOBEHOCHOM CHCTEMBI IMMO3BOHOYHBIX JKHBOTHBIX. Pabora cepmma u eé
PETYJISAIHUA.

BrilenleEHe Y OpPraHM3MOB. BhlgeneHHe Yy pacTeHHd. BeineneHHe y KHBOTHBIX.
CoxparuTeNbHble Bakyond. Oprasbl BbiaeneHus. PHIbTpanus, CeKpeLys i 00paTHOE BCaCHIBAHUE KaK
MEXaHU3MBI paboThI OpraHoB BBIJIE/ICHHA. CBs3b IIOJIOCTH Tela
C KpPOBEHOCHOM M BBUIENUTENbHOM cHcTemamu. BeuieneHne y TO3BOHOYHBIX —JKHBOTHBIX



u  uenopexa. Ilouxu. Crpoerme #u (yHKUMOHHposanue He(pona. (OOpasoBaHHE —MOWH
y 9enoBeKa.

3ampTa y OpPraHW3MOB. 3almUTa Yy ONHOKJIETOYHBIX OpPraHA3MOB. Cnopsl  OaxTepuit
M IUCTHI IPOCTEHIHX. 3alIMTa y MHOTOKICTOYHBIX PaCTCHHH. Kytukyna. Cpencrsa MacCHBHOK H
XAMHYECKOM 3anuThl. OHTOHIIHIEL.

3amyTa Y MHOTOK/IETOYHEIX KHBOTHBIX. IIOKpOBEI H HX IPOM3BOJHBIC. 3amp@Ta Oprasu3Ma oT
Gonesneil. VimMyHHas cucrema genoseka. KieTouHbIH 1 ryMOpaTbHEI HMMYHHTET. BpOXKAEHHEIH 1
npuOOpeTEHHbIH  CrenuuIecKn AMMYHHUTCT. Teoprsi KJIOHAIBHO-CENIEKTUBHOIO HMMYHHTETA
(IL. Dpmax, ®.M. Bepuer, C. Tonerasa). BocnamuTelbHbIE OTBETHI oprasu3MoB. Poib BpOXKIEHHOTO
MMMYHHTETA B PA3BUTHH CHCTEMHBIX 300/ ICBAaHHH.

PasapaKHMOCTh | PErYIISIHS y OPraHA3MOB. PasnpaxuMOCTb y OXHOKICTOUHBIX OpraHu3MOB.
Takcucel. Pa3npaxuMoCTh u perymnsmnus y pacTeHHIA. Pocrossie BEIeCTBa
W UX 3HAYCHHE.

Heperas cucteMa H pedIeKTOpHAS PeryIslus y KUBOTHBIX. HepsHas cucTeMa H €€ OTHACIbL.
DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHs HEPBHOH CHCTEMBI Y JXKUBOTHBIX. Otesnsl TOJIOBHOIO MO3ra
[103BOHOYHEIX XMBOTHEIX. Pedriexc u pedrekropHas ayra. besyclnoBHbIC ¥ YCIOBHBIC pediexceL

['ymopanbHas pery/slHs H OSHIOKPHHHAS CHCTEMa JKHBOTHBIX H HEJNOBCKA. XKenessl
SHJIOKDHHHOH CHCTEMBl M HX T[OPMOHBL Jleiictue ropMOHOB. B3auMOCB3b HEpPBHOH
¥ SHIOKPHUHHOM crcTeM. ['HnoTanamMo-ranopusapHas CHeTeMa.

JleMoHCTpaIHH:

IMoptpert: WU.II. [Tasnos.

Tabmumel #  cxeMbl: «OIHOKJIETOYHBIE BOAOPOCIAN, «MHOTOKIIETOYHEIE BOJIOPOCIH»,
«baxtepuny», «IIpocteimmuey, «OpraHbl IIBETKOBBIX pactenmit», «CHCTEMBI OPraHOB MO3BOHOYHBIX
JKHBOTHBIX», «BHYTpeHHee CTpOGHHE HACeKOMEIX», «TKaHM pacTeHHH», «KOpHEBBIE CHCTEMBDY,
«Crpoenue crebisi», «CTpoeHHe TMUCTOBOH IMUIACTAHKAY, «TKany KABOTHBIX», «CKeyeT 4eJIOBeKay,
«[TumeBapuTenbHas cucremay, «KpoBeHOCHas CHCTEMa, «/IpxaTenbHas cucTemay, «HeppHas
cucremay, «Koxkay, «Mplmedras cucTeMan, «BeimenuTensHas cucreMa», «OHIOKPUHHAS CHCTEMar,
«Ctpoenne Mpimply, «MMmyrETeT?, «KHIICIHOMOTIOCTHEICY, «CxeMa TMTaHHUS PACTEHHHY,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKABOTHBIXY, «Ctpoenne ruapely, «CTpoeHHE MIaHAPHKY,
«BHyTpeHHee CTPOEHHE T0XKICBOr0 IEPBI, «Hepsras cucreMa peiby, «HepBHas cucTEMa JATYIIKHD,
«HepsHas CcHCTEMa [PECMBIKAIOMAXCSHY, «Hepsnas cucrema nruny, «HepsHad cucTeMa
MJICKOTHTAIONIX », «Heppras cucTeMa denoBexay, «Peduexcy. _

OGOpy/OBaHHE: CBETOBOM MHKPOCKOIN, MHKPOTPENapaTkl OXHOKJIETOHHBIX OpraHH3MOB,
MHKpOTIpENapaThl TKaHei, PaKOBHHBI MOJLUTIOCKOB, KOJUICKIHMH HACCKOMBIX, UIJIOKOXKUX, >KHABBIE
SK3eMILIAPS] KOMHATHBIX PACTEHMH, repOapui PacTeHHM# pasHBIX OTJCIIOB, BIAKHBIC pernapaThl
JKABOTHBIX, CKENETHl MO3BOHOYHBIX, KOJUIEKIMH GeCrO3BOHOYHBIX JKHBOTHBIX, CKCIET HEIOBCKa,
oGopynoBaHAe UL JEMOHCTpAIMH MOYBEHHOr0 M BO3ZYIIHOTO MHTAHHA pacTeHnii, pacIIerIeHAs
Kpaxmaia " OenxoB
o1 neicTBEeM (BepMeHTOB, 060pyAOBaHKE UIA JEMOHCTPAIMH OIBITOB IO M3MEPCHHIO KH3HCHHOU
EMKOCTH JIErKHX, MEXaHH3MA JBIXaTeIbHBIX JIBHKCHHH, MOJEIHM TOJOBHOTO MO3Ta pasiMHHBIX
KHBOTHBIX.

JlaGoparopHas pabota «/3ydeHue TKaHEH PACTEHUMY.

JlaGoparopras paboTa «/3yuenue TKaHEH KHBOTHBIX).

JTaGoparopras pabota «V3ydenue OpraHoB IBETKOBOTO PaCTCHU.

15.6.10. Tema 10. Pa3sMHOEHNE H pa3BATHE OPraHu3MoB (8 1).

DopMBI Pa3MHOXKEHHS OPraHu3MOB: Oecrosoe (BKIIOYas BETETATHBHOE) W IIONOBOE. Bunst
GecIoNoro pa3sMHOKCHHS: TOYKOBAHME, CIIOPYIISIAS, (parMeHTais, KIOHHPOBAHHE,

[Tonosoe pasmuoyeHue. [107I0BBIC KISTKH, HIH TaMETHL. Meitos. Cramuu Meiiosa. ITosenenue
XpOMOCOM B Meiiose. KpoccuHrosep. Bronoruyeckuii CMBICIT Meitosa
¥ TIOJIOBOTO Tpomecca. Meifo3 i ero MECTO B KM3HCHHOM [AKIIC OPraHu3MOB.

Ipea3apo/sineBoe pasBuThe. ['aMeTOreHe3 y KHBOTHBIX. [Tonoseie xeje3pl. ObpazoBaHue H
pa3BHTHE OJIOBHIX KIETOK. CriepMaTorenes u OOreHes. CrpoeHwue NOJIOBBIX KIETOK.



OMI0A0TBOpEHHE M SMOpHOHATGHOE pa3BUTHE KHMBOTHEIX. CHOCOOBI OIIONOTBOPEHHS:
Hapy>XHOe, BHyTpeHHee. [lapreHoreHes.

UnMBALyanbHOE  pa3sBUTHE  oOpraHm3MoB  (OHTorewes). OMOpmomorums —  Hayka
0 pasBATHM OpraHm3MoB. Mopdorenes — OJHA M3 IJABHBIX IPOOJIEM SMOPHONOIHH. Konnenmus
Mopdoresos H MOZIETTH mopdorenesa. Cramun amOpHOreHe3a YKHABOTHBIX
(a npumepe JISTYIIKHA). Jlpobnenue. Tumer IpoOIeHus. JleTepMUHHPOBAHHOE
¥ HeJCPMUHMpOBaHHOe npoOnenne. bmactyma, THmel OmacTyi. OcobenHocTH  pobieHAs
MJIEKONHTAIONIMX.  3apojbllieBble JMCTKH  (racTpyisiums). 3akimagka OpraHo H TKaHeH
3 3apOJIBIIEBEIX JMCTKOB. B3anMBOe BIMAHKE YacTel pasBUBAIOMIEr0Cs 3apobIa (amOproHATBHASL
WHIYKIMs). 3aKianka IiaHa CTPOEHHs JKHBOTHOrO KaK pPe3yJbTaT HEPApXHIeCKHX B3aHMOIeHCTBHIH
renos. BimsHue Ha SMOPHOHATEHOE Pa3BUTHE PA3IMIHBIX (aKTOPOB OKPYIKAIOMIEH CPE/IBL.

Poct u passuTHE *uBOTHEIX. IlocTaMOpHOHATEHEL neprox. IIpamoe u HempsMoe pasBUTHE.
Passutie ¢ MeTamopd030M y 6ecro3BOHOYHEIX U TO3BOHOYHBIX KUBOTHBIX. BHOIOrHUECKOe 3HAUCHHE
TIPSIMOTO " HEeIpsiMOro pa3BUTHS, HX pacIpocTpaHeHHe
B mpupoge. Tumsl pocta XuBOTHEIX. DaKTOPH! PEeryisflHH POCTA JKABOTHBIX H HEIOBEKA. Cramuu
MOCTAMOPHOHATHHOTO PA3BATHS ¥ KMBOTHBIX H YeToBeka. l1eprHosibl OHTOrenesa eNoBexa. Crapenue
U CMEPTH KaK OHOIOrugeckKue Mporeccsl. '

PasMHOXeHWe W pasBuTHe  pactenmit. lameropur u  cmopopur.  Meiios
B JKM3HEHHOM ImMKIe pacredmit. OGpaszoBaHme CImop B Ipolecce MeHo3a. ["ameTorenes
y pacTermii. OTUIONOTBOPEHNE ¥ Pa3BUTHE PACTHTENbHBIX OPraHA3MOB. [[BOWHOE OIIOAOTBOPEHHE Y
I[BETKOBBIX pacteHui. O6pazoBaHue U pa3sBUTHE CEMECHH.

MexaHu3MBI PETYIIAIAA OHTOTEHE3a Y PACTEHHH M JKHBOTHBIX.

JlemMoHCTpanuu:

IMoprpersi: C.I'. Hasammus, X. ITneman.

Tabmansl ¥ cxeMmbl: «BereTaTWBHOE pasMHOKEHHE», «THIEI Oecmonoro pasMHOKECHHSY,
«Pa3MHOKEHYE XTAMHIOMOHANE, «Pa3sMHOXEHHEe IBIVIEHBI», «Pa3MHOKeHHE THapbD, «Meio3y,
«Xpomocomel», «[amerorenesy», «CTpoeHue SHANEKICTKH H CIIEPMAaTO30HAAY, «OCHOBHBIE CTaIHH
onToreHe3a», «[IpaMoe W HelpsiMoe pasBHTHEY, «PasBuTHE MaiiCKOro XyKay, «Pa3BuTHE CapaH4H,
«Pa3BuTHe JNATYIIKAY», «/[BOMHOE OIUIOZOTBOPEHME Yy IIBETKOBBIX pactenuit», «CTpoeHHE CeMIH
OTHOMOIBHBIX
U JBYJONBHBIX pacTeHmity, (JKW3HEHHBIH IMKI MOPCKOH KamyCTEI», «KH3HEHHBIA UK MXay,
«KW3HeHHBIH UK NANnopOTHUKAY, «KM3HEHHBIH HKII COCHBI.

O6opynosanue: CBETOBOM MHKPOCKOII, MUKpOIIpenaparsl SIMIEKIIETOK
H CIIEPMATO30HIOB, MO I [HKII pasBATHS JIATYIIKHY.

Jlaboparopuass pabora  «l3yyeHme CTPOSHHA  IOJIOBBIX ~ KIETOK HAa  IOTOBBIX
MHKpOIIpenaparax». s

Tpaktuueckas paGota «BhIsBIEHHE NPH3HAKOB CXOACTBA 3aPOJBINEH MO3BOHOYHBIX
YKHBOTHBIX».

JlaGoparopsas pabota «CTpoeH#He OPraHOB Pa3MHOXKEHHS BEICIINX PACTEHUMY.

15.6.11. Tema 11. 'eneTHKa — HayKa O HACACACTBEHHOCTH H H3MEHYMBOCTH OpraHH3MOB (2 9).

VcTOpHs CTAHOBIGHHS ¥ Pa3BHUTHs TeHETMKH Kak Haykd. PaboThl I'. Menpens, I'. ne ®pusa,
T. Moprana. Ponb oTed4ecTBEHHBIX YY€HBIX B Ppa3sBUTHH TCHECTHKH. Patorsr H.K. Kosasmosa,
H.U. BaBunosa, A.H. Benosepckoro, I'.JI. Kapneuenko, I0.A. ®ununuenko, H.B. Tumodeesna-
Pecoscxoro.

OCHOBHBIE FeHETHIECKHE TIOHATHA ¥ CHMBOJIBL. [ OMOJIOTHYHEIE XPOMOCOMBI, aJUIEHHEIC I'CHBI,
AbTepHATHBHBIC TPU3HAKA, JOMHHAHTHBI M DEIECCHBHBIA NPH3HAK, FOMO3HIOTA, IETCPO3HIOTA,
ypcTas JMHHES, THOpHmeL, reHoTHN, (eHOTHN. OCHOBHBIE METOMB! IE€HETHKH: ruOpHIOTOTHYECKAH,
[MTOJIOTHYECKAH, MONIEKY/IAPHO-TCHETHIECKHH.

JleMOHCTpaIHK:

Ioprpers:  I. Menpens, I'. ne ®pus, T.Mopras, H.K. Konmenos, H.H. Basunos,
A H. Benosepckuit, I'.JI. Kapneuerko, 10.A. @ummyenko, H.B. Tumodeen-PecoBckuii.

Ta6muisl ¥ cxeMbl: «MeTo/Ibl TeHeTHKN Y, «CXeMBI CKPeIHBAHHUAY.



Jla6oparopras pa6ota «[lpozoduna kak 00beKT reHeTHIECKHX HCCIIeIOBaHMI .

15.6.12. Tema 12. 3akoHomepHOCTH HacaeacTenHocTH (10 9).

Mosorubpuaaoe ckpemusanne. [lepseii 3akoH MeHjens — 3aKOH equHOOOpaszus THOPHIOB
IIepBOTO MOKONeHus. IIpaBuiio JOMHHHPOBAHUS. Bropoii 3akoH Menjiens — 3aKOH paCIICILICHU
npu3Hakos. [[AToNOrHIecKre OCHOBE! MOHOTHOPH/IHOTO CKPEIIHBAHHA. ['Amores3a YMCTOTHI IamerT.

Anamsupyromee cKpelquBaHue. [IpoMexyTOTHBIH XapakTep HACICNO0BAHHA. Pacmenenue
IIPU3HAKOB IIPH HETOHOM JOMHHHPOBAHAH.

JluruGpuEoe cKpemuBanye. TpeThii 3aKoH MeHjens — 3ak0H HE3aBHCHAMOTO HacIlIe{OBAHUA
npu3HaKos. [[uTonorugeckue OCHOBb! AUTUOPHIHOrO CKpEIIMBAHIL.

Cremensoe Haciegoanhe npusHakos. PaGorer T. Moprana. CuenieHHOE HACHIEI0BAHHE
TeHOB, HAPYIICHAE CLEILTCHHS MEXTy reHamMu. XpoMOCOMHas TeOpHs HaCTICICTBEHHOCTH.

Tedermka  moja.  XPOMOCOMHBIH —~ MEXaHH3M  ONpEeNeneHus  IIOJa. AyTOCOMBL
H TI0JIOBEIE XPOMOCOMEL | OMOraMeTHBIH U reteporaMeTHBIA 1o ['eHeTAYecKas CTPYKTYpa MOJIOBBIX
xpomocom. HacieioBasue IpA3HAKOB, CIEIICHHBIX C [OJIOM.

lemoTHn Kkak IenoctHas cucrema. llneHorpomus — MHOKECTBEHHOS JIeACTBHE TIeHa.
MEOsKECTBeHHBIH aTenuaM. BiaumoelicTBie Hea/UleIbHbIX TeHOB. KOMIIEMEHTapHOCTE. dnucras.
[Tonmumepus.

[eHeTHdeCKHi KOHTpONb pA3BUTHS PACTEHHMH, JKHBOTHBIX U UeNOBCKa, a TakoKe
bu3MONOTHYECKHX MPOLECCOB, MOBEIEHUS M KOIHUTHBHBIX Gyukumit. eHeTHIECKHE MEXAHU3MBI
cumbuorenesa, MEXaHU3MBI B3aUMO/IeHCTBHS «XO3SUH - napasur»
H «XO3SMH — MHKpoOMoM». ['eHeTHdYecKHWe AacClmeKTHl KOHTPOIS H H3MCHEHHA HACJIeJICTBEHHOA
HH(OpMAUH B IOKOTEHHAX KIETOK H OPraHU3MOB.

JlemoHCTpanyu:

IToprpetsi: I'. Mennens, T. Mopras.

TaGmumsr u cxemsl: «[lepBbli B BTOpOH 3aKoHBI Menzes», «Tpernii 3axon Menneni»,
«AHATH3MpYIOLIee CKpemmBanue», «Hemomsoe MOMUHHPOBAHAEY, «CHerieHHOe  HacleNOBaHUE
NPU3HAKOB y Apo3oduibi», «l'eHeTHKa monay, «Kapuotun uenosekay, «KaproTan apo30dHIEIY,
«KaproTuI OTHIED, «MHOKECTBEHHBIH aILTETH3M», «BzaumoelicTBHE FEeHOBY.

OGopynoBanue: MOJENb Ul JEMOHCTPAIAH 3aKOHOB eMHOO0pa3nis T'HOpHIOB IIEPBOTO
MOKOJIEHHs. ¥ pACIIEIUIeHHs IPH3HAKOB, MOJeNs MM JEMOHCTpAlUHA 3aKOHA HE3aBHCHMOTI'0
HACNETOBAHMS [PH3HAKOB, MOJENb JUIS JEMOHCTPALMH CIEIVICHHOTO HACICA0BAHM IIPH3HAKOB,
CBETOBOH MHEKPOCKOI, MEKporpernapar: «Jlpozopuiay. ‘

IIpaxtuueckass pabora «M3ydennme  pe3yibTaToB MOHOTHOPHIHOTO  CKPEIIMBAHUA
y JpO30(QHIIEI».

Ilpaxreueckas  pabora  «l/sydeHme  pe3ylnbTaToB JUArHOPHIHOTO  CKpCIIHBaHHA
y IpO30QHIBI».

15.6.13. Tema 13. 3aKoHOMEpHOCTH H3MEHIHBOCTH (6 ).

BsamMmopeiicTBie TEHOTHIIA M Cpefbl IpH (OpMHPOBAHHH denoruna. M3MEHIHBOCTE
npu3HaKoB. KadecTBeHHBIE ¥ KOIHICCTBEHHEIC [IPH3HAKH. Buabl H3MEHUHBOCTH: HEHACIICICTBEHHAA H
HaClIeICTBEHHAs.

MomduKanquonHas H3MEHIHBOCTh. Poib cpesl B dopMupoBaHnE MOIH(EKALMOHHOH
H3MEHYUBOCTH. Hopma peaKIuu IpU3HaKa. BapuanuoHHbIH psin
¥ Bapuanuonnas kpusas (B. Uoranncen). Co#cTsa MO (GHUKAIHOHHOH H3MCHIABOCTH.

[eHOoTHIAYECKas M3MEHYMBOCTh. CBOMCTBA TIEHOTHIMYECKOH —H3MEHYHBOCTH. Buzet
FeHOTHIMYECKOH H3MEHUUBOCTH: KOMOMHATHBHAS, MYyTallHOHHAS.

KoMm6uuaTHBHAsS H3MEHYHBOCTh. Meio03 M IIOJIOBOi INpOIECC — OCHOBA KOMOMHATHBHOM
H3MEHUYHBOCTH. PoJb KOMOMHATHBHOM H3MEHYHBOCTH B CO3JaHHMM ICHETHYCCKOTO paszHOoOOpasus B
npejenax OQHOro BHIA.

MyTauuoHHAs W3MEHYHBOCTh. BHIBI MyTalui: TCHHBIC, XPOMOCOMHBIE, T'CHOMHBIE.
CHOHTAaHHBIE W WHAYOMPOBAaHHEE MyTamud. SIepHble M IHTOILIA3MATHYCCKHE MYyTalHH.
CoMaTHyecKue © TIOJNOBble MyTamuH. [IprduHBl  BOHUKHOBCHMA myrammi. MyTareHsl
M WX BIMSHHE HAa OpraHW3Mbl. 3aKOHOMEPHOCTH MYTalMOHHOIO IHporecca. 3aKkoH TOMOJIOTHYECKAX



pANOB B HaciHelCTBEHHOH m3MenumBocTH (H.M. BaBuios). BHesinepHass M3MEHYHBOCTE H
HACJIE/ICTBEHHOCTb.

DnureHeTHKa ® OIMIEHOMHKA, pOJb JIUTCHETHYECKHX (AKTOPOB B  HACICJOBaHHH
{1 U3MEHYUBOCTH (PEHOTHIIHYESCKUX IIPU3HAKOB Y OpraHu3MOB.

JemoHcTpanuu:

Ioprpertst: I'. ie ®@pus, B. Moranncen, H.1. Bauios.

Tabmamsl W cxeMsl: «BHapl H3MeHUMBOCTHY, «Moau(uKaupOHHAA H3MEHIHBOCTBY,
«KoMOUHATHBHAS W3MEHUMBOCTRY, «Meio3y, «OmionoTBopenue», «l'eHeTHYECKHE 3ab0seBaHUS
geoBeKa», « BHJBI MyTaIHity. )

O6opynoBanue: >KuBble H repOapHble OK3EMIUIAPEI KOMHATHBIX pacTeHHH, PHCYHKH
(dororpad¥n) KHBOTHEIX C Pa3TAYHEIMA BHIAMY HU3MEHIUBOCTH.

JlaGoparopuas pabora «Mccnenopanue 3aKOHOMEPHOCTEH MO (DHKAHOHHOM H3MEHYHBOCTH.
[TocTpoeH#E BAPUALIHOHHOTO Psilia A BapHAIIHOHHOH KPHBOH .

ITpakTuyeckas pabota «MyTauun y Apo30(uIis! (Ha rOTOBBIX MHKpOIIpenaparax)».

15.6.14. Tema 14. I'enetnxa genoseka (3 4).

Kapuorun uwenosexa. MexayHaposas nporpamMma HCC/Ie/I0BaHUs FeHOMa UCI0BEKa. MeTob!
M3ydYeHHs TeHETHKH YeJIOBeKa: FeHealornIecKui, OJIM3HeIOBbIH, [UTOreHETHIECKHH, MO IAHOHHO-
CTATHCTHYECKHMH,  MOJEKYJSPHO-ICHETHUECKHUM. CoBpeMeHHOE  ONpeJeleHAe  TI'eHOTHIa:
TIOJTHOTEHOMHOE CEKBEHHpOBaHHE, TCHOTHIMPOBAHWE, B TOM 4YHCIE € IIOMOMIBIO [TL[P-ananu3a.
HacnencTsenusie 3a60/€BaHNS UeOBeKa. | eHHBIE M XPOMOCOMHbIE OOJE3HH 4YEJIOBEKa. bonesau
c HACJICICTBEHHOH [IPEApacIoOKEHHOCTRIO. 3HaveHue MeIAITHHCKOM TeHETHKH
B IpeNOTBPAICHWH M JICYCHHH TIEeHETHYECKHX 3a00/ieBaHHH YeIIOBEKA. MeuKo-reHeTHIECKoe
KOHCYIbTUpoBanue. CTBOJOBBIE KIETKH. [IOHATHE (TEHETHYECKOrO IPy3an. DTHYECKHE AaCHEKTHI
HCCIeOBAHHUHN B 00J1aCTH PeLakTHPOBAHUS FeHOMa U CTBOJIOBBIX KJIETOK.

'eneTwueckue (haxTophI MIOBBIIIEHHON YyBCTBHTEIBHOCTH gesjoBeKa
K (Qu3MyecKOMy M  XHMMHYECKOMY  3arpA3HCHHIO OKpykKaromed cpemsl. ['enernyeckas
peIPACIIOIOKEHHOCTE YEI0BEKA K MaTOIOTHAM.

JleMOHCTpaIyH: s

Tabmasr u cxemsr: «KapuoTun 4YenoBeka», «MeTojpl H3YHECHHA TICHETHKH HEJIOBCKAY,
«["enernaeckue 3a001eBaHMs JETOBEKAY.

INpakTrdeckas pabota «CocTaBleHHe i aHATH3 POAOCIOBHOM .

15.6.15. Tema 15. Cenexmus opraHu3MoB (4 9).

JloMeCTHKAIHS | CeNeKIHs. 3apoXKIeHue CeNeKIMH 1 TOMECTHKALIHH. Vyenune H.U. BaBunosa
o LleHTpax MPOMCXOXICHHS W MHOTOOOpasHs KyIbTyPHBIX pactenuil. Ponp cenexkimy B CO3/aHUH
COpTOB pacTeHuil H mopon XHBOTHBIX. COpT, MOPOJA, MTaMM. 3aK0H I'OMOJIOTHYECKHX DANOB B
HacyeacTBeHHOM HamengunBoctd H.M. BaBuiosa, ero sHaueHue Ui ceNeKMOHHON paboTEI.

Metonsl CENIEKIHOHHOM paboTEL. HcKkyccTBEHHBIH ot6op: MacCOBBIA
¥ WMHIVBUAYAIBHEN. OTalmbl KOMOWHAIMOHHOH CENCKIHH. VcnpiTanue IPOM3BOJHUTEIECH 110
notoMcrBy. OTGOp IO IeHOTHITY C IIOMOMIBIO OLEHKH (PEHOTUIIA IIOTOMCTBA H or0op MO TE€HOTHIIY C
nomoieio asamm3a JTHK.

McKycCTBeHHBI ~ MyTareHes Kak  METOI celleKIMOHHON  paboThl.  PanuanuoHHBIH
H XAMHYECKHUH MyTareHes Kak MCTOUHMK MyTalui y KyJIbTYpPHBIX dopm opraau3MoB. Hcnosk3osanue
T€HOMHOTI'0 PeAaKTHPOBAHHA H METOJIOB peKOMOMHAHTHBIX JHK
V1S TOJTyYeHUS. HCXO/THOTO MaTepuana s CeNeKIMH.

[lomydenne  IOMHMIUIONAOB.  BHYTpHBHIOBas ruOpumu3anus.  BIM3KOPOJCTBEHHOS
cKpemuBaHye, WM HHOpHIMATr. HepoACTBEHHOE CKpEIMBaHHUE, HIIA ayTOpuauHr. I'ereposuc U €ro
npuunHbL. Mcrmone3oBanne TreTeposyca B CEIEKIUH. OrnanénHas rubpuamsanus. Ilpeomonenue
GecIUIOMS MEKBHIOBEIX THOpHIOB. JIOCTHXKCHHS CeJEKIMH DAcTeHHH H JXKHBOTHBIX. «3enénas
PEBOJTIOLHASY.

CoxpaHeHHE H U3yUeHNE TEHETHIECKHX PECYPCOB KYJIBTYPHBIX pacTeHHil ¥ UX JIMKHX POMYCH
IS CO3/(@HMS HOBBIX COPTOB M T'MOPHIOB CEIbCKOXO3SHCTBEHHBIX KYIbTYP. W3ydenue, COXpaHEHHE H
yIIpaBIIeHue reHeTHIECKHMME PECYPCaMi CeTbCKOX03AHCTBEHHBIX H NPOMBICIIOBBIX ’KMBOTHBIX B IIEJIIX



yIy4IIeHds CYIECTBYIOIMX H CO3/laHHA HOBBIX IOPOJ, JMHHA H KpOCCOB, B TOM 9YHCIE C
TIIPEMEHEHHEM COBPEMEHHBIX METOJOB Hay4HBIX HCCIICOBAHMIf, IEPEIOBBIX WACH M IEPCIEKTHBHBIX
TEXHOJIOTHHA.

JleMoHCTpanuu:

Toprpersi:  H.JA. Basuno, W.B.Muuypus,  I'.Jl. Kapmeuenko,  ILIL JlykpsneHko,
B.JI. Acraypos, H. Bopnoyr, J1.K. benses.

Tabmumst u cxemsl: «I[eHTPHI IPOMCXOMKIEHHS W MHOrooOpashs KyJbTYPHBIX DacTeHHHY,
«3aKOH TOMONIOTHYECKHX PpSJIOB B HACIEJCTBEHHOH M3MCHIMBOCTH», «METOIBI CENeKIHH,
«OTpanéunas rubpuauzanusy, «MyTareHes».

JlaGopatopHas pabora «/3ydeHme cOPTOB KyJbTYPHBIX DAcTCHHA H HOPOJ JOMAIIHHX
KUBOTHBIX Y.

JlaGoparopuas pabora «M3ydenue METOI0B CEIEKIIHH PACTEHUH .

INpaxtuyeckast pabota «[IpuBUBKa pacTEHU .

Dkekypers «OCHOBHBIE METONBl M JOCTHDKEHHS CENeKIMH DACTeHHH M JKMBOTHBIX (Ha
CETIEKIIMOHHYIO CTaHIIHMIO, IJIEMEHHYIO bepmy, COPTOHCIBITATEEHBII y9acToK,
B TEIUTAYHOE XO3SHCTRO, B 1aG0PaTOPHIO arpOyHABEPCATETa WIH HAYIHOTO HEHTPa)).

15.6.16. Tema 16. BuoTexHonorus ¥ CHHTeTHYIecKas 6uonorus (4 4).

OOBEKTHI, HCIOJB3yeMbIE B OHOTEXHOJOTHMH, — KIETOYHBIE H TKAHEBHIE KYIBTYpbI,
MHKPOOPraHW3Mbl, HX XapaKTEPUCTHKA. 1paldruoHHas GHOTEXHONOrHs: XNEOOIEHCHHE, MOTyICHHS
KUCTOMOJIOYHBIX ~ TpPONYKTOB,  BHHOJenme.  MukpoGmonorndeckuit  cuHTes.  OGBEKTEI
MHUKPOOHOIOrHIECKHX TEXHOJIOTHH. [IpouspozacTBO 6enka, aMUHOKHCIIOT
H BUTAMHHOB.

Co3nanue TEXHOJIOTHH U HHCTPYMEHTOB HeJIeHaIpaBICHHOTO H3MEHEHHA
¥ KOHCTPYMPOBAHHS T€HOMOB C LE/BIO MOMYYECHHs OPraHu3MOB H MX KOMIIOHEHTOB, CO/CPKAIINX HE
BCTpEYaroIIHecs B IPAPOJie OMOCHHTETUYECKHE Ty TH.

Knerounas  MEoKeHepus.  MeTOZsl  KyJAbTypsl  KIETOK M TKaHed  pacTeHHi
u XuBOTHBIX. KpmoGamku. Comarmdeckas THOpHAM3ANHsS M COMAaTHYECKHH SMOpHOTeHes.
HMcrone30BaEHe TaluIOWoB B celekimuum pacteHud. IlomydeHne MOHOKJIOHAIBHBIX —aHTHTCIL.
Mcnons30BaHHe MOHOKIOHANBHBIX ¥ HOJTHKIOHANGHBIX aHTHTE] B MeauiuHe. VICKycCTBEHHOE
OILTOJIOTBOPEHHE, PeKOHCTPYKIHSA AHIEKIETOK X KIOHHPOBAHUE JKUBOTHBIX. MeTO/l TpaHCIIIaHTaiH
sjiep KJIeTOK. TEXHOJIOTHH O30POBIEHHS, KYJIbTHBHPOBAHMS H MHKPOKIOHAILHOIO PasMHOMKCHHUA
CEBCKOXO3SMCTBEHHBIX KYIbTYP.

XpomocoMHas n reHHAaA HEJKCHEPHS. UckyccTBEHHBIN CHHTE3 resHa
i koucrpyuposanue pexombuHanTHEIX JIHK. Co3nanue TpaHCr€HHBIX OpraHu3MOB. HocTuKeHUA
HEpPCIEKTHBEI XPOMOCOMHOH 31 TeHHOH HHKCHEPHH. DKOIIOTHYECKHE

H STHYECKHE NPpo0IeMbl TCHHOM HHIKEHEPUH.

Meuuunckae GuorexHonoruu. IloctreHomuas umdposas Memunuxa. [[[P-mmarnocTrka.
MetabonOMHBIH aHAIN3, TeHONEHTPUYECKHH aHAIN3 IMPOTEOMa YeIOBeKa JJisi OLEHKH COCTOSHUS €ro
370pOBBA. VICIONB30BaHHE CTBONOBBIX KIeTOK. TapretHas Teparmus paka. 3D-OuomxeHepus i
pa3spaGoTKH ()yHJIAMEHTATBHBIX OCHOB MEMIMHCKHX TEXHONOTHH, CO3/@HHA KOMIUICKCHBIX TKAHEH
COYETAHHEM TEXHONOTMHA TPEXMEpHOro OWONPHHTHHTa M cKadonmwara UIs pemCHAS 3a1ad
[ePCOHATH3HPOBAHHOH MEIUIIMHEL

Co3JaHie BEKTOPHBIX BAaKIWH C IMEpi0 obecredeHus KOMOMHUPOBAHHOH 3aIMTBL OT
Bo30yuteneii OPBU, ycTaHOBIEHME MONEKYTAPHBIX MEXaHH3MOB (YHKIMOHMPOBAHHS PHK-
COZIEPIKAIIEX BUPYCOB, BRI3BIBAIONIMX 0C000 ONacHbIe 3a00/IeBaHMsA YeI0BEKA H KUBOTHBIX.

JleMoHCTpauu:

Tabmumns! 1 cxemsl: «Mcrnonbs30BaHAe MUKPOOPraHA3MOB B IIPOMBIIUIEHHOM MPOHU3BOJICTBEY,
«Krerounas wrxeHepus», «[ eHHAd HHIKEHEPUI).

JlaGoparopuas pabora «V3ydenne 065EKTOB OHOTEXHOTIOTHI.

ITpakTryeckas pabota «[lomyuenre MOTOTHOKHCIBIX IPOTYKTOBY.

DKcKypcHs «BHOTEXHONOrHsS — BaXKHEHINas NPOM3BOAMTENBHAA CHIa COBPEMECHHOCTH (na
GHOTEXHOIOrHIECKOe IIPOU3BOICTEO)).



15.7. Conepxanune oOydenns B 11 kiacce.

102 4, u3 HuX 8 4 — pe3epBHOE BpeMA

157.1. Tema 1. 3apoxieHde W  pasBATHE  OBOMIONHOHHBIX  IpEJCTABIEHUH
B 6uonoruu (4 1).

DpomoruorHas Teopus Y. Jlapsuna. IIpeanochUIKi BOSHUKHOBEHHUS JapBHHH3MA. Ku3Hp H
Hay4Has nestensHocTs Y. JlapsuHa.

JIBrKyIIEe CHITbI 3BOIOLMA BAA0B 1O Y. JlapBuHy (BBICOKAd WHTEHCHBHOCTh PasMHOMNKCHHI
OpraHM3MOB, HAC/IE/ICTBEHHAs H3MEHYHBOCTE, Ooppba 32 CyIIECTBOBAHHE, €CTeCTBEHHBIA H
MCKYCCTBEHHBIH 0T00D).

Odopmienre CHHTETHYECKOH TEOPHH 3BOJIFOLHA (CTD). HeiitpanpHas Teopus 3BOJIOLHH.

CoBpemeHHas IBOJIIOIMOHHAA Ounonorus. 3naueHue 5BOJTIOITHOHHOM TEOPHH
B (HOPMHPOBAHHH €CTECTBEHHO-HAYYHO! KapTHHBI MHPA.
JleMoOHCTpay:

I[Toprpersr: Apuctorens, K. JInaneit, Ab. Jlamapk, 9.K. Cenr-Unep, XK. Krosre, Y. [lapBus,
C.C. Yerpepuxos, U.U. llImansraysen, [[x. Xonze#H, JL.K. benses.

Tabmamer u cxemer: «Cucrema skmBoit npupoist (mo K. JlunHero)», «JlecTHUIA JKHBBIX
CYyINECTB (o Jlamapky)», «MexaHu3M (opmMHEpOBAHHUS HPUACIIOCOOIEHHIA
y pacTeHHii ¥ XuBOTHBIX (mo Jlamapky), «Kapra-cxema mapmpyra myremectsust Y. Jlapsunay,
«Haxozmxu Y. [apsumay, «®opmbl Gops0sl 32 cyImecTBoBaHHE», «IIopobl rony6eit», «Muoroobpasue
KyJIbTYpHBIX Gopm KarmycTsl», «[loposl JoMaIHAX KABOTHBIXY, «Cxema 006pa3oBaHys HOBBIX BHJIOB
(mo Y. Jlapuny)», «Cxema COOTHOIICHHS MBIKYIIMX CHII IBOJIOLHHY, «OCHOBHBIE TIOJIOXKEHHSA
CHHTETHYECKON TEOPHH BOJIFOITHE .

15.7.2. Tema 2. Muxpossoomss u e pesynbrarsl (14 9).

[Tomynsiuss Xak O3IeMEHTapHas eIWHUIA SBOJIOIAH. CoBpeMeHHBIE METOJBI OICHKH
FeHETHYECKOr0 PasHooOpasHs W CTPYKTypsl momyssuwid. M3meHenue reso(oHIa MOMYJAMH KaK
3eMEHTApHOE OJBOJNIONHOHHOE sBJACHHE. 3aKOH TEHETHYECKOro  paBHOBECHA Jx. Xapaw,
B. Baiin6epra.

DneMeHTapHbIe (DAKTOPHl  (IBIKYIIME CHIIBI)  3BOIOLMA. MyTanvoHHBIH  Iporece.
KomGuHATHBHAS H3MEHUHBOCTh. Jlpelid reHoB — crydaliHble HEHANpaBICHHBIC M3MCHCHHS HacTOT
amenelt B momymimmax. Ddoexr ocHoparens. Oddekr OYTBUIOIHOrO TOPIBIIKA. CHmkeHHe
IFeHETHYECKOT0 Pa3HOo06pasus: NPHYMHEI W crleacTeus. IIpossienue sbdexra apeiipa reHos B
GonbIMX ¥ MamblX [ONysEsx. Murpamun. M3onsmus — TOMYJISIHH: reorpadugeckas
(mpocTpaHCTBEHHAs), OHOIOTHIECKAL (penpomayKTHBHAS).

EcTecTBeHHEN 0T60p — HApapsmonmii $pakrop 3BosEONUH. DOPMEI ECTECTBEHHOIO orbopa:
JBYOKYIIMH, CTaGMIM3HPYIONIUH, paspblBAIOLIAH (muapynruerbii). Tlonosoi orbop. BosHHKHOBEHHE
¥ 3BOJIOLUS COIHATBHOrO IOBEICHHS JKHUBOTHBIX.

[IpHCroco6IeHHOCTs  OPraHM3MOB  KaK — PesyibTar —MHKDPOIBOIOLHH. BO3HHKHOBEHHE
npucrocobnenuit y opranasmMoB. Apomop(o3El H HAHOANANTALMH. IIpuMepsl TPHCHIOCOOICHUH Y
opraEm3MoB:  Mopdonormdeckue,  (PH3UOTOTHICCKHE, OHOXUMHUYECKHE,  TOBEIEHYECKHE.
OTHOCHTEILHOCTE IPHCIOCOOIEHHOCTH OPraHU3MOB.

Buj, ero KpHTepHH H CTPYKTypa. BmjoobpasoBamume Kak pesyibTar MHEKPO3BOIIOLIHH.
Wsomsmus — KmodeBoif (aktop BuaooGpasosanms. llyrm H criocobbl  BHAOOOpPa3OBaHUS:
ajuonatpuyeckoe  (reorpagudeckoe),  CHMIATPHYECKOC (9KOJIOTHYECKOE),  KMTHOBEHHOE)
(momMITon M3k, THOPHIM3anKs). JHTEeMPHOCTS SBOIONHOHHBX IIPOLECCOB.

Mexauu3MbI HOPMHAPOBAHKS OHOJOTHIECKOIO pasnoobpasus.

Poib  SBOMIONMOHHOM OWONOrMM B pa3paboTKe HAyYHBIX METONOB ~ COXPAaHCHHA
6uopasHo00pasys. MEKPOIBOMOMHAS W KOIBOMIONMA TAPAasHTOB H HX  XO3ACE. MexaHu3MBI
(opMHPOBAHHS YCTONIHBOCTH K AHTHOHOTHKAM H crioco6s1 60pBOBI € HEH.

JleMOHCTpAIHH:

Ioprpets:: C.C. Yerpeprkos, J. Maiip.

TaGmuner ¥ cxemsl: «MyTanuoHHAS H3MEHUMBOCTBY, «llomyinsuuonHas CTPYKTYpa BUJIAY,
«Cxema TIposiBIIeHHs 3aKoHa Xapu—BaituGepray, «/[BHNKYIIHE CHIBI SBOTOLHAY, «OKomorugecKa



M30JISIIHS TIONyYJISIHi cepancKoi dopemny, «[eorpadudeckas H30NMAMS TUCTBEHHUIb! CHOAPCKOH 1
JTACTBEHHHUIIBI JaypcKoii», «IIomyIsmuoHHbIe BONHBI YHCICHHOCTH XHITHHKOB M JKepTB», «Cxema
JeHCTBHS ecTecTBEHHOro oT6opay, «Dopmbl OOpeObI 3a CymecTBOBaHHE», «MHIYCTpHABHBEIN
Menagu3My»,  «OKuBble — Hckomaemble», — «[IOKpOBHTENBCTBEHHAs  OKpacka  JKHBOTHBIXY,
«IIpenynpexnaromas OKpacka XHBOTHBIX», «DH3HONOrAYECKHe a/anTaliny, «[TprcmocobneHHOCTL
OPraHM3MOB M €& OTHOCHTENbHOCTBY, «Kpurepuu Buuay, «Busl-msoifmuxuy», «CTpykTypa BHIa
B mpupone», «Cmoco6s BumooOpaszoBanms», «leorpapmyeckoe BHI00OpasoBaHHE TPEX BHIOB
naHBImeiy, «OKONOrHYecKoe BHA0OOpasoBanue BUIOB CHHALY, «IlomAIIONBI pacTeHui»,
«KamycTao-pereunsiii rubpuiy.

OGopynosarme: repOapu pacTeHM, KOJUICKIMH HACeKOMBIX, dydena NTHII M 3Beped ¢
IIpPUMEpPaMH PasIHIHBIX MPHCIOCOO e NI, dydena ITHI[ i 3Bepel PasHbIX BUJIOB, TepOapHy pacTeHHi
6IM3KHX BHJIOB, 06pa30BaBIINXCS PA3THYHBIMU CIIOCOOAMH.

Jla6oparopHas pabota «BEIsBIeHHE H3MEHIHBOCTH Y 0COOEH OXHOTO BUJAY.

JlaGoparopuas ~ pabora  «IIpucmocobneHuss  OpraHM3MOB H  HX  OTHOCHTEIbHAA
LeIeco00PasHOCTE .

Jla6oparopras padoTa «CpaBHeHHE BAOB IO MOPHOIOTHIECKOMY KPHTEPHIO).

15.7.3. Tema 3. MakpoasBouromus i eé pesyabTathl (6 q).

MeTossl M3yYeHHsT MakpodBOONHM. [laneoHTONOrHYecKHe METOB! H3YYEHHUS OSBOJIOLHU.
[Tepexonssie GOpMBI U QHIOreHETHYECKHUE Psi/Ibl OPraHU3MOB.

Broreorpadpuueckue METO B! H3ydeHHs 9BoOMH. CpaBHeHHE (IIOPE! U PayHBI MAaTEPHKOB U
ocTpoBOE. Broreorpadudeckue obmactu 3eMiId. BHIBI-9HAEMUKH U PETHAKTEL.

OMOPHOJIOTHYECKHE ©W CPAaBHATEIBHO-MOPGDOIOrHYECKHE METO/Bl H3YICHHA IBOJIOLHH.
[eHeTHYeCKHEe MEXaHM3MbI 3JBOJIOLMH OHTOT€HE3a M IOSBJICHHS SBONIOIHOHHBEIX HOBIIECTB.
[OMONOTHYHBIE W AHAJIOTHYHBIE OPrambl. PyJ¥MeHTapHEIE OpraHbl M araBu3MbL Moreky/iapHO-
reHeTHYecKye, OHOXHMHYECKHE H MaTeMAaTHUEeCKHE METO/(bl M3yHeHHs SBOMIOLMH. ['OMOJIOTrHYHbIE
rensl. CoBpeMeHHBIE METOIBI IOCTPOEHAS (UIOreHETHIECKHUX IEPEBCB.

XpOMOCOMHBIE MYTAaIlMU B 3BOJIIOLHUS T€HOMOB.

O6mue 3aKOHOMEpHOCTH (TpaBiia) 3Bomrouuy. [Ipunmun cvens! Qynkmui. Heobparumocts
5BOJIIONMH. AJlanTUBHA paranis. HepaBHOMEPHOCTE TEMIIOB SBOJIOLHH.

JleMOHCTpanyu:

IToptpers:: KM. Bap, A.O. Kosanesckuit, ©. Mronnep, 3. I'ekkerns.

Tabmarel U cxembl: «DUIOreHETHUECKHil P JNOmamuy, «ApxeonTepukcy», «3Bepo3yOsie
smeps», «Creronedansy, «PuanoduTs», «CeMEHHEE MANOPOTHUKHY, «Broreorpapuyeckue 30H5I
3emim», «Jlpeiidp KoHTHHEHTOB», «PemnkThy, «HadanpHble CTagHH SMOPHOHAIBHOIO PA3BHTHA
[103BOHOYHBIX JKUBOTHBIX), «"OMOJIOTHYHEBIE
¥ aHAJIOTHYHBIC OpraHbl», «PyIMMEHTHI», «ATaBH3MEIY, «XpPOMOCOMHEIE HaOOpHl dYeNOBEKa H
mmMnansey, « TaBHbIE HalpaBIeHHs SBOIONHN Y, «O0Ie 3aKOHOMEPHOCTH SBOJIFOLHH ).

O6opynoBanue: KOJUIEKIHH, repbapuu, My/ISDKH HCKOIIAEMBIX OCTaTKOB OPraHW3MOB, MYJLTKH
rOMOJIOTHYHEIX, AHAJOTMYHBIX, PYAMMEHTapHbBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

15.7.4. Tema 4. Ilpoucxosx/ienue 1 pa3suTHe Ku3HA Ha 3emie (15 9).

Hayumble rEIIOTE35! IPOHCXOKICHHS KA3HM Ha 3emite. AGHOTCHE3 U NaHCIIEPMHL. Joray4HbIe
INIPE/CTaBNEHHs O 3apOXKICHHM JKH3HE (KpealmoHusM). ['HmoTe3a IOCTOSHHOIO CamO3apOiKICHHA
H3HM ¥ e& onposepkerue omsrramu . Pexm, JI. Cnamnannanm, JI. [lactepa. IIporcxokaeHue KU3HA
H acTpoOmOoIorus.

OCHOBHBIE 3Tallbl HEOPraHMYeCKo# 3BOMONMH. IlmaHeTapHas (IeoJOrHYecKas) SBOIOINIL.
Xumuyeckas SBOJIIOIHA. AGHOTeHHBIH CHHTE3 OpraHHYeCcKHX BEIIECTB
w3  Heoprammueckux. Omerr  C.Mmmmepa u  [.1Opu.  OGpasopamme  MOIMMEPOB
3 MoHoMepos. Koanepsarnas rumoresa A.M. Omapuna, THIOTE3a TNEPBHYHOIO OynsoHa
JIx. Xonmeiina, reHeTryeckas runoresa I'. Mémnepa. Pubosumer (T. Yex) 1 rumoresa «mupa PHK»
V. I'unbepra. @opmupoBanue MeMOpaH 1 BO3HUKHOBEHHE IPOTOKIICTKH.



Wcropus 3emmu 1 MeTo/Is1 €€ u3ydenns. VckonaeMble OpraHuyecKue OCTaTKH. ['e0XpOHOTIOrHs
u eé Mmeromsl. OTHOCHTeNbHAs M abCOIOTHAS TeOXpOHONOrus. I'€0XpOHONOruYecKas mKaua: 30HbI,
3pBL, IEPHO/IBI, STIOXH.

HagasnpHele STalbl OpPraHMYeckKoi 5BOMIONMH. [lOSBIEHHE M OSBOIIOLMA IEPBBIX KIETOK.
Dpomorms MeTaboiu3Ma. BO3HHKHOBEHHME mepBhIX 9KocucTeM. COBpPeMEHHBIE MHKPOOHBIC
GHOILTEHKH KaK aHAJIOT NepBbIX Ha 3emite coodmects. CtpoMaTonuThl. IIpOXapHOTH! B 5yKapHOTEL

Tpoucxoxenue 3ykapuoT (cmMOMoreHe3). OBOJIONMOHHOE MPOMCXOXKACHHE BHPYCOB.
IIporcX oK ieHre MHOTOKIIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX IPYIII MHOTOKIIETOTHBIX
OpPraHU3MOB.

OCHOBHBIE 3TAlbI 3BOJIONMHA BhICIIMX pacTenwil. OcHOBHBIE apoMopdo3sl pacTeHui. Bexox
pacTenwmit Ha cymry. [TosBIenre CIIOPOBBIX PACTeHHH W 3aBOoeBaHMe MMHA CylId. CEMEHHBIE PaCTCHHL.
TIponcxox/eHue BETKOBLIX PACTEHHH. .

OCHOBHbIE TAITEI IBOJIONAHA KUBOTHOrO Mupa. OCHOBHEIE apoMop(Oo3BI KHBOTHBIX. Bernzckas
dayna. KemGpumiickuii B3pHIB — IMOSBICHHE COBPEMEHHBIX THIOB. IIepBBIe XOpP/IOBEIC JKMUBOTHBIC.
Ku3Ep B Boje. DBOMIONHS MO3BOHOYHEIX. [Ipoucxoxnenne ambuOuit u perrrwmii. [IporcxoxaeHne
MJIEKONIATAIOMMAX ¥ NTHI. IlpuHiun kmodeBoro apomopdosa. OcBoeHHe OGECO3BOHOYHBIMH H
MO3BOHOYHBIMH KMBOTHBIMU CYILIH,

PasBuTHe XKW3HA Ha 3eMIe IO 5paM M MepHOZaM: apXeil, mpoTepo3oif, naneo3oi, Me3030i,
Kaitro3oif. O6INas XapakTepHCTHKA KJIMMAaTa ¥ TeOJOTHYECKHX IIponeccoB. [losBreHne ¥ pacuBeT

XapaKTEPHBIX OpraHU3MOB. VrieobpazopaHue: ero YCIIOBHA
 BIIMSAHHE HA ra30BbIH cOCTaB aTMOC(EpHI.
MaccoBble  BBIMHPAaHHS  —  OKOJOTHYECKHE  Kpu3uchl  mpomuioro.  I[Ipummsl

¥ CHeNCTBHA MAcCOBBIX BeIMHpaHHH. COBpEMEHHBIH SKOJIOTHYeCKHi KPH3HC, €ro OCOOCHHOCTH.
[Tpo6nema coxpaneHus OnopazHooOpasus Ha 3eMile.

CoBpeMeHHast CHCTEMA OPraHWYecKOro MHpa. IIpHHIMIBI KIacCH(UKAHH OpraHU3MOB.
OcHOBHEIE CHCTEMATHYECKUE IPYTINE] OPraHH3MOB.

HemoncTpanus:

Ioprpets:: ®. Pemu, JI. Cnamnannasu, JI ITactep, WM. Mednukos, A.W. Onapus,
Jlx. Xongeiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6mamer ©u  cxems:: «Cxema ombita @.Pemm», «Cxema ombrra JL Ilactepa
0 HM3yYeHHIO camo3apoxieHms OkusEm», «Cxema omeita C. Mumrepa, . Opa», «DTansl
HeOpraHmyeckoll sBoyomun», «['eoxpoHonornyeckas mkamay, «HadarbHbIe ITallbl OpraHAYeCcKoH
spomonmny, «Cxema o6pa3oBaHHMs 9yKapHOT IMyTéM cumOmorenesay, «Cuctema XHBOH NPAPOIEBLY,
«Ctpoenne Bupyca», «Apomophosbl pacteHmit», «PuHHOGUTH, «OXHOKIETOYHBIE BOAOPOCIH),
«MHOTOKJIeTOHEIE Bogopocny, «Mxuy, «IlamopoTHHKHY, «I'0lI0CeMEHHBIE PaCTEHHS, «Opransl
[BETKOBBIX pacTeHHi», «CxeMa pasBHTHS JKHBOTHOIO MHpay», «ApOMOPGHO3EI KUBOTHEIXY,
«IIpocredimmuey», «Kumeunonmomoctusie», «Ilmockue 4epsu», «YUnenucronorue», «PiObI»,
«3emuoBomEEIe), «[IpecMmbikatommecsy, «IITHIED, «MIIEKOMHTAIOIHEY, «Pa3BUTHE JKH3HH B
apxeifickoii  spe», «PasBuTHE JKH3HM B - IIPOTEPO3OHCKOH  3pey, «Pa3BuTHE  JKH3HHU
B Ianeo3oMckod spe», «Pa3sBUTHE JKM3HM B ME3030HCKOH 3pey, «Pa3BHTHE KH3HH
B KaMHO30HCKO opey, «CoBpeMeHHas CHCTeMa OPraHi4ecKoro MUpa.

O6opynoBanue: repbapHy pacTeHHH PasJMYHBIX OTJACIOB, KOMICKIHH HACCKOMBIX, BIIKHBIC
npenaparsl JKHBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKI[MHM HIJIOKOXHX, CKEJIETBI MO3BOHOYHBIX
JKUBOTHBIX, dydesia NTHI M 3Bepeil, KOJIEKIMH OKaMEHENIOCTeH, NOJEe3HBIX HCKONMAaeMBIX, MYIJLDKH
OpraHMYECKHX OCTATKOB OpraHn3MOB.

Bupryanmsnasts ~ naGoparopHas — pabora  «MoAemHpoBaHHE — ONBITOB Muepa—tOpu
110 H3y9YEHHIO a0MOTEHHOrO CHHTE3a OPraHHIECKUX COSMHEHAN B IEPBUIHOH atMocdepe».

Jla6oparopnas pabora «/3y4eHne # ONMHUCaHHE HCKOIIAEMBIX OCTATKOB JIPEBHIX OPraHH3MOB).

IpakTHueckas pabora «3yuenne ocobeHHOCTEH CTPOCHHS PACTCHHHE Pa3HBIX OT/CIIOBY.

ITpakTuyeckas padoTa «M3yderHue 0cOOEHHOCTEH CTPOCHHUS O3BOHOTHBIX KHBOTHBIX).

15.7.5. Tema 5. IIpoucxosxicHHE YeI0BEKa — aHTPOIIOTEHES

Pasaens! ¥ 3a/1a4i aHTPONOJIOrHH. MeToIsI aHTPOIIOIOTHH.



CraHOBNEHHE INpPEJICTABIEHAN O MPOMCXOKIEHWH YENOBEKA. PEIHIHO3HBIE BO33PCHHMA.
CoBpeMeHHbIe Hay4HbIE TEOPHH.

CXOJICTBO YeloBeka ¢ KHUBOTHhIMU. CHCTEMaTHYecKoe MoJoxkeHne Jenoeka. CBuieTenseTBa
CXOJCTBA UEIOBEKA C OKMBOTHRIMH: CPaBHATENLHO-MOPOIOrHYeckre, 3IMOPHOIOTHYECKHE,
(hH3HONOro-0HOXUMHYECKHE, [MOBEJICHYCCKHE. Oy yeJ0BeKa
OT JKMBOTHBIX. IIPAMOXOKJIEHHE W KOMIUIEKC CBA3aHHBIX C HHM MpPM3HAKOB. PasBUTHE IOJIOBHOrO
MO3ra ¥ BTOPO# CHTHAJIbHOH CHCTEMBL.

Jemxymue cuinbl (GakTopsl) aHTpOmoreHesa: OHONIOrHYCCKHe, CONHATBHEIE. CooTHOIIEHUE
OHOJIOrHYECKUX ¥ CONMATBHBIX (JAKTOPOB B AHTPOIIOTECHESE.

OCHOBHBIE CTa[WH AHTPONOTEHe3a. PaHHME dYenoBeK0OOpasHble 00e3bAHBI (IPOKOHCYIBI) H

paHHHE MIOHTH/IBI - obmme NIpeIKH 4eJI0BEK00Opa3HbIX 0be3psaH
U IOoJel. ABCTPAJIONHTEKH — JBYHOTHE IIPEIKH JIOMICH. YenoBeK yMeJbld, IIEPBBIE H3rOTOBICHUA
OpyAuH TpyAa. Yenosex IPAMOXOAIIHH " nepBbIT BBIX0J{ JOAEH

3a mpenenst Abpuku. Yenosex reinensOeprekaii — oOmui MpeIok HEaHICPTATBCKOIO HE/IOBeKa M
yenoBeKka pa3yMHOro. UeloBeK HeaHJEPTATLCKHHA KaK BHJI JIONeH XONOJHOTO KimMMata. ernopex
pasyMHBI COBPEMEHHOTO THIIA, JACHHCOBCKHH YEOBEK, OCBOCHHE KOHTHHEHTOB 3a MpEAeIaMH
Adpuxn. [TaneoreneTnka u MajreoreHOMHKA.

DBOMONMA COBPEMEHHOTO dYeloBeKa. FECTecTBEHHBIH O0TOOp B NONYIANHAX YEIOBEKa.
Myranmonnsii mponecc u momuMopdusM. Ilomy/AMOHHEIE BOJHEL, Apeld) IeHOB, MUTpanys H
«3(dekT ocHOBaTENA» B MOMYJIAIMIX COBPEMEHHOTO YEIOBEKaA.

Yenoeueckne packl. IloHstie o pace. Boiblude pachl: eBpomeowmHas (eBpasmiickas),
aBCTpa0-HerpoHuIHas (dKBaTOpHATBHAS), MOHIOIOUIHAs (a3HaTCKO-aMepuKaHCcKas). Bpems u myTn
pacceleHMs ueaoBeKa MO IUlaHeTe. EAMHCTBO denopedeckux pac. Haydnas HECOCTOATEIBHOCTH
pachaMa. IIpHCIIOCOGNEHHOCTh YeNOoBeKa K PAasHbIM YCIOBHSM OKpyXamomlei cpensl Bmasaue
reorpaduygecko cpesl
| 1peiia reHoB Ha MOPGOIOTHIO ¥ HH3HOJIOTHIO YENOBEKa.

Mex/TMCIUITHHAPHEIE  MeToxsl B (uswdeckoif  (OHONOrMYecKodl) — aHTPONOJIOTHH.
DBOJIOLMAOHHAS AHTPOIONOTHA H IATE0AHTPONOJIOTHS Ye/IOBEYECKHX HOMYMAUi. broconuanbHble
MCCNeNOBaHMs TIPUPOILI YenoBeka. MccienoBanie KOIBOMOMMH OHOJIOTHYECKOro H COIMANBHOTO B
YEeJI0OBEKE.

JleMOHCTpauu:

Ioptpetst: U. {apsus, JI. Jluku, S1.51. Porunackuii, M.M. I'epacimos.

Tabmumer © cxeMbl: «MeToOsl  aHTPONONOTHMHY», «I'OJOBHOH  MO3r  HE/IOBEKay,
«YenosekooOpasuele 00e3baHBI», «CKENET 4YeIOBeKa M CKeJeT INHMIIaH3eY, «PymuMeHTBl H
aTaBU3MBI», «J[BHKYIlWE CHJIBI  aHTpONOreHe3a», «OJBOMIOHHOHHOE  JPEBO  HEJIOBEKaY,
«ApcTpanonutek», «Yenosek ymensii», «YenoBeKk NPAMOXOZIAIIHI, «JIeHHCOBCKHN YEIOBEK»
«Heannepranbupl», «Kpomansonup», «IIpenka demoBexa», «ITalbl 3BOMIOUMH YEI0BEKAY, «Pacsl
geoBeKay.

O6opynoBaHne: MYISDKM OKaMeHeJOoCTeH, IpeIMETOB MaTepHalbHOH KYIbTYPhI IpPCIKOB
YEJI0BEKa, PENpPONYKIHH (dororpadumn) KapTHH c MH(POTOrHYECKUMH
¥ GUOIEeHCKAME CIOKETaMM TIPOUCXOXKICHHS YeloBeKa, (GoTorpaduy HaXxoI0K HCKOMAEMBIX OCTATKOB
YeIoBeKa, CKeJeT YeloBeKa, MOJIENh Yepena YejoBeKa | deperna IAMIIaH3e, MOJIeIb KUCTH YElIOBEKa U
KHCTH [IMMIIaH3€, MOZETH TOpca MPEIKOB YEI0BEKA.

Jla6oparopuasi pabora «/3ydenne 0cOOEHHOCTEH CTPOCHHS CKeJeTa HelOBEKa, CBA3AHHBIX C
OPAMOXOKICHHEM .

[TpakTHueckas pabora «/3ydeHne KONOrHYECKAX a/lalTAlHi YeI0BeKa)Y.

127.7.6.Tema 6. DOxomorms — Hayka O  B3aHMOOTHOIICHHAX  OpPraHu3MOB
¥ HaJlOpPraHU3MEHHBIX CHCTEM C OKpYKarome# cpeoi (3 4).

3apojkeHre ¥ pa3BHTHE KONOTHH B Tpyxax A. ['ymGombara, K.©. Pynse, H.A. Ceeprosa,
3. Fexkens, A. Tencim, B.H. Cyxauésa. Pasnens! u 3amaun dkonorud. Cpsish 9KOJOTHMH C APYTHMH
HayKaMH.



Metoasl sxonorud. IlomeBele HaOMIONEHHS. OKCIEPHMMEHTHI B OKOJIOIMH: NPHPOIHBIE H
nabopatoprsle, MoenupoBaHie B JKOJIOTHH. MOHHTOPHHT OKpYXKalomeH Cpelbl: JIOKalbHbIH,
pPEerHOHANBHBIH | ITI00aIbHBIH.

3nHaveHne SKOJOTHUYECKHX 3HAHUH UM 9eI0BeKa. JKOIOrHIecKoe MEPOBO33PEHHE KaK OCHOBA
CBsI3€ll YeJIOBEYeCTBA C MpHpozoi. MopMHpOBaHHE 3KOTOTHYECKOH KyTbTyphl H OKOJIOTHYECKOH
IPaMOTHOCTH HaceJIeHus.

JlemoHCTpanuu:
Ioptpersr:  A.Tym6omsar, K.®.Pyme, H.A.Cesepuos, O3.[lexxems, A. Tencim,
B.H. Cykaués.

Tabmuel w cxembl: «Pasnensl axomoruuy», «Meroas!l skonorumy», «CxemMa MOHHTOPHHIA
OKpYXaroIei cpeby.

JlaGoparopuast pab6ota «/I3ydeHne METOZO0B 3KOMOTHYECKHX HCCIIEI0BAHIM).

127.7.7. Tema 7. OpranusMmsl # cpesa oburanus (9 4).

Dxonoruyeckue ($akTopsl ¥ 3aKOHOMEepHOCTH UX HeifcTHs. Kracchpuraius 3KOIOrHYECKHX
daxropos: abmoTHueckme, OHOTHYECKHe, aHTpONOreHHble. OOmME 3aKOHOMEPHOCTH JEHCTBHS
sxonormdeckux daxropos. Ilpasmmo munumyma (K. [lInpenrems, IO.JInbmx). TonepanTHOCTS.
OBpUOHOHTHBIE H CTEHOOHOHTHBIE OPraHH3MBEIL.

AbuoTtuueckue (axropel. CBer kak skonormdueckuil ¢axrop. [leficTBre pasHBIX YJacTKOB
COJIHEYHOI'0 CIIeKTpa Ha OpraHu3MBl. OKOJIOrHYecKue IPYIIIEI pacTeHHH
H JKMBOTHBIX 10 OTHOIIEHHIO K cBeTy. CHTHaIbHas poiik cBeTa. GOTONEepHOAM3M.

Temneparypa xak okonormueckuii daxrop. [leiicTBue TemmepaTypbl Ha OpraHM3MEL
[ToHKuIOTEPMHBIE B TOMOWOTEPMHEIE OPraHW3MBL. DBPHTEPMHBIC W CTCHOTCPMHBIE OPraHH3MBL.

BraxuocThb Kak 9KOJIOTHYECKHH dakTop. [Ipucmocobnenus pacTeHHH
K TIOAJepXXKaHWIO BoaHoro OaraHca. Krnaccupukanus pacTeHdd OO OTHOMIEHHIO K BOJE.
[Tpucrioco6 ieHus KUBOTHBIX K H3MEHEHHIO BOJIHOTO PEKAMA.

Cpemsl OOHWTAaHMS OpraHM3MOB: BOJHAsS, HA3€MHO-BO3JYINHAs, NOYBEHHAs, IIyOHHHAA
[IO/NOYBEHHAs, BHYTPHOPraHM3MeHHas. DU3MKO-XUMHYECKHE OCODEHHOCTH cpej  OOWTaHWs
oprasu3MoB. [IpucriocobieHus OpraHu3MoB K KH3HH B Pa3HBIX Cpejiax.

Buonoruyeckue pUTMEL. BHemHne W BHyTpeHHHE pUTMbL CyTOUYHBIE M TOJMYHBIE PHUTMEL
ITpucnocobaeHHOCTS OPraHU3MOB K CE30HHBIM M3MEHEHUIM YCIIOBHH KU3HH.

JKusnennsle QopMsl opraEmsMoB. lloHstre o jxu3HeHHOH Qopme. JKusHenHbIC (OPMBI
pacTeHMil: JepeBbs, KyCTAPHWKH, KYCTapDHHUKM, MHOTOJETHHE TpaBbl, OJHOIETHHE TpPaBBL
JKuzrennsie GOPMBI KMBOTHBIX: THAPOOGHOHTEI, Te0OHOHTE, a9poOHOHTEL. OCOGEHHOCTH CTPOCHHS H
o0pasa KH3HHA.

BuoTtuyeckue ¢axTopsl. Buasl GHOTHYECKMX B3aMMONEHCTBHM: KOHKYPEHIHA, XHIMHHYECTBO,
cumbmo03 u ero GopmeL IlapasuThsm, KOOIEpamus, MyTyald3M, KOMMEHCAIH3M (KBapTHPaHTCTEO,
HaxeOHmYecTB0). Herpodudeckue B3ammoneifctsus (Tommdeckue, (popuueckue, (abpudeckue).

3uaueHue OHOTHYECKHX B3adMOIEHCTBHI
VIS CYIECTBOBAHMS OPraHu3MOB B cpee obuTanus. [IpuBIAN KOHKYPEHTHOTO HCKIIOYCHHS.
JleMoHCTpanyu:

Tabmuusl ¥ cXeMbl: «DKonormueckue (akTopsl», «CBETOBOM CHEKTPY, «DKOJIOIHMYCCKHE
IPYIIbl XKMBOTHEIX [0 OTHOIIEHMIO K CBeTy», «TeIIoKpoBHBIE JKHBOTHBIE», «XONOXHOKPOBHBIE
KUBOTHBIE», «DHU3MOIOrMYECKHe ananTanud KABOTHBIX», «Cpejsl OOHTaHHA OpPraHU3MOBY,
«Buonoruaeckne puT™MEY, Ku3mennsie (opMmel pactenmit», «JKusseHHbIe (OPMBI JKHBOTHBIX),
«DKOCHCTEMa IIMPOKONMCTBEHHOTO Jjieca», «DKOCHCTeMa XBOiHOTO neca», «llemd mHTaHUY,
«XumuugecTBoy, «[Tapasutuzmy, «Korkypermus», «Cumon03», «<KomMMeHcammsm».

O6opynoBanue: repbapiy pacTeHHH U KUBOTHBIX, IPHCIIOCOONCHHBIX K BIMAHHIO PasIAIHBIX
3KOJIOTHYECKAX dakTopos, repbapun CBETONIFOOUBBIX, TeHEeTIO0UBEIX
W TEHERBIHOCIHBEIX PACTEHWH, CBETONIOOHBBIE, TEHEMIOOMBBIC MW TCHEBBIHOC/HMBBIE KOMHATHBIC
pacTeHusi, repOGapui ¥ KOJUIEKIMH TEIUIOMOOMBEIX, 3UMOCTOHKHX, MOPO30YCTOHIHMBBIX pacTeHHH,
qy4ena IITHI ¥ 3Bepeif, repbapun pacTeHmil, OTHOCAIAXCA K rHrpopuTam, keepoduram, Mme3ohuTam,
KOMHATHEIE pACTeHHs NAHHBIX TIPYII, KOMICKIMH JXKHBOTHBIX, OOHTAIOIMX B PasHBIX Cpeax,



repbapud ¥ KOIUIEKIMH DPAacTEHHM M JKMBOTHBIX, OONaNaromuX dYepTaMd MPHCIOCOOICHHOCTH K
CE30HHBIM M3MEHEHHUSM YCITOBHI JKH3HH, repOapuy ¥ KOJUIEKIUH PACTEHHH H XMBOTHBIX PasIHYHBIX
KM3HEHHBIX (OpM, KOJUIEKIMH JKMBOTHBIX, YYacTBYIONIMX B pasIU4HBIX OHOTHYECKHX
B3aUMOJIEHCTBHSAX.

JlaGoparopuas pabota «Brissierne npucrnocobiennii Opraau3MoB K BIMAHHIO CBETaY.

JlaGoparopHas paboTa «BbIsBneHne npucnoco0Ie ki OpraHiu3MOoB K BIHAHHIO TeMIIEPATyPhI».

JlaGoparopaas paboTa « AHaTOMHYECKHEe 0COOEHHOCTH PacTEHMI W3 Pa3HBIX MECT OOUTAHHS.

15.7.8. Tema 8. Dxonorus BUIOB U MOy ISIUH 5

DKONOrAYecKHe XapaKTepUCTUKH Homysun. [Tomymnsanus kak 6nomoradeckas cucreMa. Poib
HEOJHOPOJHOCTH Cpeiisl, pusndecknx GapbepoB U ocobeHHOCTElH OHOIOIWK BU/IOB B YOPMUPOBAHUN
MPOCTPAHCTBEHHON CTPYKTYpbl momymauuil. OCHOBHBIE @OKa3aTeld IOMYNANMH: YHCICHHOCTS,
IUIOTHOCTh, BO3pAacTHAs M IIOJIOBas CTPYKTYpa, POKAAaeMOCTh, IIPAPOCT, TEMI POCTa, CMEPTHOCTB,
MHTIpaIys.

DKonorudeckas CTpykTypa mnomymsanuu. OIeHKa <YHCISHHOCTH mNomysinud. JluHaMmmka
HOONYISAIMA ¥ €€ peryisnus. buoTwdeckwil NOTeHUMan momynsnud. MojenapoBaHue AWHAMHKH
nony/suuy. Kpussle pocta gucneHHoCTH nomysuuy. Kprussie BepkuBanus. Perysius IucIeHHOCTH
HOTIYJIAIAHN: ponn ¢bakTopos, 3aBHCSIITUX
¥ He 3aBHCSIIHX OT IVIOTHOCTH. DKOJIOTHYECKHE CTpaTerind BUaoB (r- u K-crparerun).

ITousite 06 oSKojorwyeckoidl Hume Buaa. Mecrooburanue. MHoromepHas MoOJelb
sxonorudeckodt Humm JIx.M. Xarauncona. Pasmepst sxonormdeckod Humm. I[loTeHuuansHas H
peaTu30BaHHas] HUIIH.

Bun xak cucrema momyiasumi. Apeaisl BHIOB. BuIBI M HMX JKH3HEHHEIE CTPaTErHH.
OKOJIOrH4YEeCKHE IKBUBAICHTEI.

3aKOHOMEPHOCTH MOBEJECHHS M MHUTPAIHM )XUBOTHBIX. BHOJIOrMYecKne HHBA3HH TyKE€POIHBIX
BUIIOB.

JleMoOHCTpanuu:

[Toprper: .M. XaTauHCOH.

Tabmumel 1 cxeMbl: «DKOJOTHYECKHE XapaKTepUCTHKH nomyisuuuy, «lIpocTpaHCTBEHHAA
CTPYKTYpa MOIyJisiEm», «Bo3pacTHbIe THpaMHABI MOy IAIHK», «CKOPOCTH 3aCeleHHs TOBEPXHOCTH
3eMiH pasTHYHBEIME OpraHusMammy, «Mojens sxonoradeckoii Hummm Jix. M. Xaraurconay.

O6opynoBanue: repbapuy pacTeHUH, KOJJIEKIMHU JKUBOTHBIX.

JlaGoparopras pabota «[IprcnocobneHns ceMAH PaCTEHHUH K PaCCeICHHION.

15.7.9. Tema 9. Dxonorus cooOmecTB. DKOJIOTHYECKHE CHCTEMBI .

CoobmecTBa OpraHu3MoB. BHOIIEHO3 M ero crpykrypa. CBsi3sd MexIy OpraHMsMamMu B
GuoneHo3e.

DKocHcTeMa Kak oTkpeiTas cuctema (A.JDk. Tencnn). OyHKIMOHAIBHEIE OI0KH OPraHU3MOB B
SKOCHCTEME: TPOJYIEHTE], KOHCYMEHThI, pexyeHTsl. Tpodudeckue ypoBHH. Tpopudeckue LHEmd u
CETH. AbuoTryeckne Ookm 9KOCHCTEM. [Toussr U WITBI
B 3KocucTeMax. KpyroBopoT BeImECTB | IIOTOK SHEPIHMH B IKOCHCTEME.

OcHOBHBIE TOKa3aTeNH SKOCHCTEMEL. BHoMmacca H IPOAYKLHS. DKONOTHYECKHE ITMPAMUIBI
qucel1, GHOMAacChl H SHEPTHH.

JTunamuka skocucreM. Karactpoduueckue nepectpoiiku. @nykryamun. Hampasiennsie
3aKOHOMEPHEIE CMEHBI coo0rmecTB - CYKIIECCHH. [TepBuuHBIE
¥ BTOPHYHBIE CYKI[ECCHH M WX NPHYHHBEL AHTDOIOTEHHBIC BO3AeHCTBHA HA cykueccud. KimmmakcHoe
coobmecTBo. BropasHooOpase H TOJHOTA KPYroBOPOTa BEMIECTB — OCHOBA YCTOHYHBOCTH
coobmecTs.

[IpupoHEIE SKOCHCTEMBEL JKOCHCTEMBI 038D M PpEK. OKOCHCTEMBI MOpeH H OKEaHOB.
DKOCHCTEMBI TYHIP, JIECOB, CTEIEH, IIyCTHIHb.

AHTpPONIOTE€HHBIE ~ JKOCHCTEMBL ~ ArpO3KOCHCTEMa.  Arponenos.  Pasmuumsa — MEXAY
AQHTPONOreHHBIMH M IIPAPOAHBIMU SKOCHCTEMAMH.



Yp6oskocucTembl.  OCHOBHEIE — KOMIIOHEHTBI  YPGOIKOCHCTEM. lopoxckas  ¢uopa
u ¢aysa. CuHAHTpOIHM3aUms ropoickoil (ayHsl. Buojormyeckoe ¥ XO3SHCTBEHHOE 3HAYCHHUC
arpo3KOCHCTEM H YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH GopmMupOBaHHS OCHOBHBIX B3aHMOJICHCTBHH OpraHu3MOB
B okocucTemax. Poms kackagHoro oddekta M BHAOB-3IM(HKATOPOB (KMIOYEBBIX BHJIOB)
B QyHKIMOHMPOBAHHE SKOcHCTeM. [lepeHoC SHEPTrHH M BEMICCTB MEKIY CMEKHBIMH IKOCHCTEMAMH.
VCTOHYHBOCTL OPraHM3MOB, TOMYIIHIA H 3KOCHCTEM B YCIIOBHAX €CTECTBEHHBIX H aHTPONOTrCHHBIX
BO3JIEHCTBHH,

MexaHU3MbI  BO3JAEHCTBHS  3arpA3HEHHMH  pasHBIX THIOB Ha  CyOOpraHM3MEHHOM,
OpPraHM3MEHHOM, [ONYJISIHOHHOM H  OKOCHCTEMHOM YPOBHAX, OCHOBBI  SKOJIOTHHECKOro
HOPMHpPOBaHHsS AHTPOIOTEHHOr0 BO3/CHCTBHA. MeTONONOrHs MOHHTOPHHIA ECTECTBCHHBIX H
QHTPOIIOTeHHBIX IKOCHCTEM.

JemoncTpanuu:

[Toptper: A.[Dx. Tencmn.

Tabmuner u cxeMpl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa MIMPOKOIMCTBEHHOTO JIecay,
«DKocucTEMA XBOHHOTO neca, «DYHKIHOHAILHEIE TPYIIIEL OpraHu3MOoB
B 3KOCHCTEMEY, «KpYroBopoT BemecTs B skocucTemey, «Llemn muTanns (macTOMMHAdL, JETPUTHASA)»,
«DKONOTHYecKas NHpaMHIa dHcen», «JKOJOrAdecKas NHupamuja OHOMACCHD, «OKomoruyecKas
nupamuza sHepramy, «O6pazosanue Gonoray, «llepsuuHas CyKIeccHs», «BOCCTaHOB/IEHHE Jieca
mocie moapay, «JKocHcTeMa o3epa», «ArponeHosy», «KpyroBopoT BEMIECTB M IOTOK SHEPTHH B
arponenosey, «[Ipumepsl ypOOIKOCHCTEM.

OGopynosanue: repbapus  pacTeHHWi,  KOJUIEKIHM  HACEKOMBIX,  dydena — IITHI
H 3Bepeii, repbapuu KyJIbTYPHBIX M JTHKOPACTYIHX PACTCHHH, aKBapUyM Kak MOJICIb SKOCHCTEMBI.

IIpakTryeckas pabora «VI3yueHne u omucanue ypoOIKOCHCTEMBD.

JlaGoparopuas pabora «/3ydenme pasHOOOpasus MENKHX MOYBEHHBIX HICHHCTOHOTHX B
Pa3HBIX SKOCHCTEMAX ).

DKcKypcHs «IKCKypCcHs B THIHUYHBIA OHoreoueHos (B nybpaBy, Oepe3HsK, €IBHHK, Ha
CYXOIOIBHBIA WM NOAMEHHEIH JIyT, 03€pO, 6010TO)».

DKCcKypeust « DKCKYPCHS B arpo3KOCHCTEMY (Ha IOJIE MM B TEIUIHYHOS X0351CTBO)».

15.7.10. Tema 10. Buocdepa — rnobanbHas SKOCHCTEMA.

Buocdepa - obmenanerapHast 06omo4Ka 3emin, rae CYIIECTBYET
WM CYIIECTBOBANA JKH3Hb. Pa3BHTHE NpECTaBleHH# 0 Omocdepe B TpyHax 3. 3occa. YueHue
B.U. Beprazckoro o 6uochepe. O6nacti Guocheps u €& cocras. JKupoe BEmECTBO Grocdepsl H €ro
dyHKIHA.

3akoHOMEpHOCTH cymecTBoBanus Ouocdepsl. Ocobennoctd GHOChEpE! Kak rio0apHOM
skocucTeMsl. JIuHaMIUeckoe pasHoBecue B 6mocdepe. KpyroBopoTsl BEMECTB H OHOreoOXHMHYIECKHE
[AKITBI (yrnepopa, a3ora). PurMuYHOCTE SIBJICHHH
B 6mocdepe.

3onansHOCTs GrHochepsl. [TonsTre o 6Guome. OcHOBHBIE GHOMBI CYLIH: TYHApA, XBOHHBIC JIeCa,
CMEIIaHHBIE W IIMPOKOIHMCTBEHHBIE Jieca, CTEIH, CABAHHEL, MYyCTHIHH, TPOIMYCCKHE Jieca,
BEICOKOTOPBA. Kimimar, pacTHTeIbHBIN M JKHBOTHBIAH MAP OHOMOB CYIIIH.

CrpykTypa ® QyHKOMS OKMBBEIX CHCTEM, OLEHKA HX PECYPCHOro IOTCHIHAIA
u 6GuocthepHbIX QYHKIHH.

JleMoHCTpaIun:

IToptpers:: B.A. Bepuazckuii, 3. 3iocc.

TaGmmusl 1 cxemsr: «eocdepst 3emmay, «KpyroBopor asora B mpupoze», «Kpyrosopot
yriepoja B mpupoze», «KpyroBopor Kucnopoja B HPHPOIAEY, «KpyrosopoT BOABI B TIPHPOIEY,
«OcHoBHBIe GHOMBI cymmy», «KiuMaTndeckue rosica 3eMimy, «Tyrnpay, «Taira», «CMemanHbI
necy, «I1lupoxonucTBeHHEIH ey, «Crenby, «CaBanHay, «[TycTiHay, «TponHgeckuit 1ecH.

OGopyoBarwe;: repbapiy pacTeHu# pasHbIX GHOMOB, KOJUICKIHHA KHBOTHBIX.

15.7.11. Tema 11. Yenosexk B OKpyKaromas cpeaa



JKOJIOTHYEeCKHe KPU3MCH M MX NpHYnHEL BosjelicTBHe denoseka Ha Guocepy. 3arpssHenne
BO3IymHOM cpexsl. Oxpada Bo3ayxa. 3arpsisHeHWe BOJHOH cpeasl. OxpaHa BOIHBEIX PECYPCOB.
Paspymenwe moussl. OXpaHa II0YBEHHBIX pecypcoB. Mi3sMeHeHHE KIEMaTa.

AHTpPONIOTEHHOE BO3/IeliCTBHE HA PACTHTENLHBIN M KUBOTHBIA Mup. OXpaHa pacTHUTENBHOrO H
JKMBOTHOTO MEpa. OCHOBHBIE IPMHIMIBI OXpaHs! Ipuponsl. Kpacusie xuuri. Ocobo oxpaHgembie
IPUAPOIHEIE TEPPUTOPUH (OOIIT). Boraawyeckue ca/Ibl
1 300JIOTHYECKHE TTapKH.

OCHOBHBIC NPHHIMIIBI YCTOWYHMBOrO pPA3BHTHA 4EJOBEYECTBA M IPUPOJBL. PamponambHOE
IIPEPOJIOOJE30BAHME M COXPaHEHHE OHOJIOrHIecKoro pasHoobpasus 3emim. OOmmue 3aKOHOMEPHOCTH
r06ampHBIX KOJIOTHYECKUX Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOTO KpH3HCa M €ro BEPOATHEIC
HOCIEACTBHI.

Pa3BuTHE METOXOB MOHHTOPHHTA PA3BHTHsA ONACHBIX TEXHOTGHHBIX IporeccoB. CHCTeMHbIC
HCCIICIOBAHHS IIEPEX0fia K  pecypcocOeperaromeil ¥ KOHKYPEHTOCIOCOOHOH — 3HEPrETHKE.
Buonoradeckoe pasHooOpasme H Ouopecypcbl. HarmosanbHble HHGOPMAUMOHHEIC CHCTEMBL
ofecreqrBaromye J0CTyl K HHQOPMAIAM 110 COCTOSIHHMIO OT/CNBHBIX BHJIOB M 9KOCHCTEM. OCHOBEI
3KOpeabHINTAIAH SKOCHCTEM | CIIOC000B GOpEOE! ¢ GHOMOBpPEKAEHUAME. PeKOHCTPYKIHS MOPCKHX H
Ha3eMHBIX 3KOCHCTEM.

JleMOHCTpanuu:

Tabmwnp 1 cxeMsl: «3arpsasHenne arMocdepsly, «3arpsasHesre ruapochepsr», «3arpsasHeHHe
nousel», «llapaukoBeii 3ddexT», «Ocobo oxpaHseMmble NPHPOAHBIC TEPPHTOPHHY, «Mopnemnu
yIIpaBJIAEMOro MUpPaY.

O6opymosanue: (oTorpabud OXpaHSEMEIX pacTeHMH ¥ JKHBOTHBIX KpacHOH KHHIH
Poccuiickoit ®enepanun, KpacHol KHHIM pernoHa.

15.8. TlnagnpyemMEle pe3y/bTaThl OCBOEHMs MpOrpamMMbl 10 OMOIOTHH HAa YPOBHE CPEIHEro
obmero obpazoBaHus.

15.8.1. ®I'OC COO ycranasnusaeT TpeOGoBaHUs K Pe3yNbTaTaM OCBOCHHs OOyJalOIAMMUCH
IporpamMM cpeaHero obmero 06pa3oBaHus: THYHOCTHEIC, METANPEIMCTHBIC M IPE/IMETHBIC.

15.8.2. B CTPyKType THYHOCTHEIX PE3Y/IHTATOB OCBOCHHS POrPaMMBI 110 GHOIOTHH BBIIEICHBI
CIEeYIONIHE COCTABISIONIME: OCO3HAHAE 00YAIOMHEMHCA POCCHICKOR IPaKIaHCKOH MICHTHIHOCTH —
FOTOBHOCTH K CAMOPA3BATHIO, CAMOCTOSTENBHOCTH M CaMOONpECICHHMIO, HATAIHEe MOTHBAIMH K
00ydeHHIO GHOIOTHH, LeIEHANPABIEHHOS Pa3BUTHE BHYTPEHHHMX YOCHKICHWH JMIHOCTH HA OCHOBE
KJIFOYEBBIX 1IEHHOCTEH M MCTOPHYECKHMX TpajHlMii pa3sBHTHA OHMOJIOrMYecKOro 3HaHHS, FOTOBHOCTH
U CIIOCOGHOCTH 00YJarOIMXCs PYKOBOACTBOBATBECA B CBOEH NEATENBHOCTH INEHHOCTHO-CMBICIOBEIMH
YCTAaHOBKAMH, INPHCYIIMMHM CHCTeME OMOTOrM4ecKoro o00Opa3oBaHHs, HAIMYME IIPABOCO3HAHHS
3KOJIOTHIeCKOH KYJIbTYPBI, CIIocoOHOCTH CTaBUTH e
U CTPOMTH JXKU3HEHHBIE IUIAHEL

15.8.3. JINGHOCTHBIE pE3yNbTAThl OCBOGHMS IPOrpamMMbl 1O OHONOTHH JIOCTHIAIOTCS B
EIMHCTBE y4eOHOMH H BOCITHTATEIBHOH IeATebHOCTH B COOTBETCTBUH
C TPaJIMIUOHHEIMA POCCHICKHMH CONMOKYIHTYPHBIMH, HCTOPHYCCKEMH H IyXOBHO-HPaBCTBCHHBIMH
HEHHOCTAMH, NpPUHATEIMH B OOIIecTBE NpaBWIaMd H HOPMAMH TOBEICHHS U CIIOCOOCTBYIOT
nporeccam CaMOIIO3HaHM, CaMOBOCITHTAHMS
M CaMOpasBUTHs, pasBUTHs BHYTPCHHEHM MO3MLMH JHYHOCTH, NATPHOTH3MA M YBAKCHHA
K 3aKOHy M IIpaBONOPSIKY, 9eNOBEeKYy Tpyla H CTapIieMy IIOKOJICHHIO, B3aHMHOIO YBAKCHUA,
GepeXHOro OTHOMEHHMS K KyIbTYPHOMY HACHeIHI0 M TPAIHIMAM MHOTOHANHMOHAILHOIO HApoZid
Poccuiickoit ®erepanu, IpUpoIe H OKpYKAOIIEeH cpese.

15.8.4. Jlu9HOCTHBIE pE3yNbTaThl OCBOeHMsA ydeOHOro mpevera «bBHONOrHA» JOJDKHBI
OTpaXaTh TOTOBHOCT H CIIOCOOHOCTH OOydarommXcs PYKOBOICTBOBATBCA c(OpMUPOBAHHOK
BHYTpGHHEH TO3MIMeH JWYHOCTH, CHCTEMOH NEHHOCTHBIX OPHEHTAllHH, MO3WTHBHBIX BHYTPCHHHX
y6eXIeHMH, COOTBETCTBYIOIMMX TPaIHIHOHHBIM LEHHOCTSM POCCHACKOro OOIIECTBA, pacIIMpCHHC
JKHU3HEHHOTO OmBITa % OIBITa JEATeNEHOCTH
B IOIECCe peau3aliii OCHOBHBIX HAIPaBICHMH BOCIHTATE/NBHOM AESTEIBHOCTH, B TOM HHCIC B
9acTH:



1) rpakIaHCKOr0 BOCITHTAHHSL:

cOpMHPOBAaHHOCTE  TPaXKIAHCKOH TIO3HITHH obyqaromerocs Kak aKTHBHOIO
¥ OTBETCTBEHHOT'O WICHA POCCHICKOTO OOINECTBA;

OCO3HAHHE CBOMX KOHCTHTYIMOHHBIX IIpaB H 00sd3aHHOCTEH, YyBaXeHHe 3aKOHA
Y IIPaBONOPSIKa;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOH NeATeNbHOCTH HPH CO3JaHUM Y4EOHBIX IIPOCKTOB,
pelreHuH yueOHEBIX U TO3HABATENBHBIX 3a/1a4, BEINOTHEHUH OHOJIOTHIECKAX SKCIIEPHMEHTOB,

CIIOCOGHOCTH OIPENesTh COOCTBEHHYIO MO3HIHIO N0 OTHOIIECHHIO K ABICHHAM COBPEMEHHOM
JKH3HU H OOBACHSTE €€;

YMEHHE YYHTHIBATH B CBOMX HEHCTBHAX HEOOXOMMMOCTh KOHCTPYKTHBHOTO B3aHMOJCHCTBHS
moeH c Pa3sHBIMH yOeKIeHUAMH, Ky/JIbTYPHBIMHA LEHHOCTAMH
U COLMAIBHBIM TI0JI0XKEHHEM;

FOTOBHOCTE K COTPYIHHYECTBY B MpOIECCE COBMECTHOIO BBIIOJIHEHHA Yy4eOHBIX,
[TO3HABATEIBHBIX U HCCIEIOBATENbCKUX 3a/1a4, YBaXKUTEIBHOIO OTHOIICHHS K MHCHHUIO ONMIOHEHTOB
npu 06CYKIEHUH CIIOPHBIX BOIPOCOB OHOIOIHYECKOT0 COJIEPIKAHMS;

FOTOBHOCTB K T'YMaHHTAPHOH M BOJIOHTEPCKOH HAEATEIBHOCTH;

2) NaTpHOTUYECKOr0 BOCIIATAHAA:

c(OPMHPOBaHHOCTE POCCHHCKOH IpakKIaHCKOM HMICHTHYHOCTH, IAaTPHOTU3MA, YBaXKEHHA K

CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTH nepexn Ponmumox, TOpPAOCTH
3a cBOH Kpaif, cRoro PomuHy, CBOM A3BIK M KYJILTYPY, HPOIIIOE H HACTOAMES MHOIMOHALIHOHATIBHOIO
Hapona Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPHPOJIHOMY HACJIEAHIO M NaMATHHKAM IIPHPOJEI, IOCTHIKCHUAM
Poccuu B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTHAX, TPYIE;

CrocoGHOCTE OIEHMBATH BKJIAJ POCCHICKHX Y4YEHBIX B CTAHOBJIEHHE M pasBHTHE OHMOJIOTHH,
[IOHMMAaHUs 3HA4eHHs OMOJIOIMH B MO3HAHUM 3aKOHOB IIPHPO/IBI, B XKU3HH Y€jI0BEKa H COBPEMEHHOI'0
obmmecTra;

uneinas yoexnEHHOCTh, TOTOBHOCTh K CIYXKEHHIO H 3aiquTe OTedecTBa, OTBETCTBCHHOCTE 3a
ero cyas0y;

3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIMTAHMSL:

OCO3HaHHUE YXOBHBIX [IEHHOCTEH POCCUICKOro Hapoia;

c(hOpMHPOBAaHHOCTH HPABCTBEHHOIO CO3HAHMSA, STHYECKOIO IIOBEACHHA,

CIIOCOOHOCTH OIEHWBATh CHUTYAlWIO W INPUHUMATh OCO3HAHHBIE PEINCHHs, OPHCHTHPYSACH Ha
MOpaIbHO-HPAaBCTBEHHBIE HOPMBI H LIEHHOCTH;

OCO3HAHHE JIMIHOTO BKJIA/Ja B IOCTPOCHHE ycmﬁq}moro Oyaymero;

OTBETCTBEHHOE OTHOIIEHHE K CBOHMM POJMTEIISM, CO3JaHHIO CEMBbH HAa OCHOBE OCO3HAaHHOI'O
IPUHATHS [IEHHOCTEH ceMeHHO )KU3HU B COOTBETCTBHH C TPaHIIMsIMK Hapo1oB Poccuu;

4) 3cTeTHYECKOro BOCITUTaHUA:

3CTETHYECKOE  OTHONIEHME K  MHpPY, BKIOYas  ICTeTHKYy  Oblta,  HAy4HOroO
M TEXHHYECKOI'O TBOPYECTBa, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHIA;

[IOHHMAaHHWE 3MOIHOHAIBPHOTO BO3ACHCTBHA JKUBOH IIPHPOILI H €€ HEHHOCTH,

TOTOBHOCTH K CAMOBBIPAXECHHIO B Pa3HBIX BHIAX MCKYCCTBA, CTPEMIIEHHE MPOSABIAThH KadecTBa
TBOPYECKON JTMYHOCTH;

5) GHu3AUECKOro BOCIIHTAHU:

NOHMMAaHKE ¥ pealu3anus 370poBoro # GesomacHoro obpasa XKH3HH (310pOBOE IHTAHHE,
coOIO/IcHHE TMTMEHWYECKUX [PABHI W HOPM, COaJaHCHPOBAHHBIM PEXHM 3aHATHH H OTHBIXa,
peryispHas busngeckas aKTHBHOCTB), * GepexHoro, OTBETCTBEHHOT'O
M KOMIIETEHTHOI'0 OTHOIMEHHS K cOOCTBEHHOMY (QH3HYIECKOMY H IICHXHYIECKOMY 3JI0POBBIO;

MOHHMAaHHE [EHHOCTH NPABY/I HHAMNBHAYAIHHOTO M KOJUIEKTHBHOTO 6€3011acCHOr0 MOBE/ICHUS B
CHTYaIHUAX, YTPOXKAIOIMUX 3J0POBLIO H KH3HH JIOJICH;

OCO3HAHWE TIOCIENCTBAM M HENPUATHS BPEIHBIX NPUBBMEK (YHOTpeOIEHHS AIKOros,
HapKOTHKOB, KYPEHHS);

6) TPyAOBOI'O BOCIIHTAHHS:



TOTOBHOCTB K TPYJLy, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPY/IOIO0He;

FOTOBHOCTh K AKTMBHOM JIEATENBHOCTH TEXHOJOIHMYECKOH M COIMAJbHOM HalpaBICHHOCTH,
CMocOGHOCTS HHHITEAPOBATE, IIIaHUPOBATh M CAMOCTOATEILHO BBIIONHATE TaKyIO JIEATEIbHOCTD;

HHTEpeC K pasiMyHBIM chepam NpodecCHOHANBHOM /EATENHHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oy ayimei mpodeccH ¥ peann30BhIBATH COOCTBEHHbIC KH3HCHHBIC ILIAHbI;

FOTOBHOCTB | CIOCOOHOCTE K 00pa3s0oBaHMIO ¥ CaMOOOPa30BaHHIO Ha MPOTSKCHMA BCCH JKH3HH,

7) 3KOJIOrHYE€CKOr0 BOCIIMTaAHHS:

SKOJOTMYEeCKH lieiecooOpasHoe OTHOIIEHHWE K NPHPOJE Kak HCTOYHHKY  JKH3HH
Ha 3emiie, OCHOBE €€ CyIeCTBOBAHHS,

MOBBIIICHAE YPOBHS JKOJOTHYECKOH KyJIbTYphl: NpHOOpEeTeHHE ONBITa IIAHKPOBAHHSA
MOCTYIIKOB M OIEHKH KX BO3MOXKHBIX TOCJIE/ICTBHM /UL OKPY/KAIOLICH CPEIbl;

0CO3HaHHUE I7100aTEHOr0 XapaKkTepa SKOJOrHYeCcKUX MpodiieM U ImyTel HX PEIeHus;

cnocoGHOCTE  WCIONB30BaTh  NpHOOpeTaeMble I[PH  H3y4eHHHM  OHOJNOTMM  3HAHHA
¥ yMEHHS IPH PEIIeHHH IpobieM, CBA3aHHEIX ¢ PAllMOHAIBHBIM IPHPO/IOTIOIBE30BAHHEM (cobmonenue
[paBuJl IIOBEACHHUS B IPUPOJE, HANPAaBJICHHEIX HAa COXpAHEHHE PABHOBECHS B SKOCHCTEMAX, OXpaHy
BHUJIOB, 3KOCHCTEM, Orocdepsl);

aKTHBHOE HETPHATHE JeHCTBAMN, IPHHOCSINUX BPell OKPYXKAIOMEH IPUPOIHOH Cpe/ie, YMEHHE
POTHO3UPOBaTh HEGIArONMPHATHBIE SKOJOIHYECKHE NMOCTEACTBAS NpPE/IPHHAMAEMBIX NEHCTBAN H
NpeJOTBpAaTh HX;

HATHYHME PA3BUTOrO OSKOJOTHYECKOTO MBIIUIEHHs, 9KOJOTHYECKOH KYIbTYphbl, ONbITa
NIeSATEIIEHOCTH 9KOJIOTHYECKON HAIPaBJIEHHOCTH, yMEHHS PYKOBOJICTBOBAaThCS AMH
B IIO3HABATENbHOM, KOMMYHHUKATHBHOH M COIHMAIBHOM MPAKTHKE, TIOTOBHOCTH K Yy9acTHIO
B IIPAKTHYECKOH JIeSTeIbHOCTH 3KOIOTHYECKOM HAIPABICHHOCTH;

8) HEHHOCTH HAYYHOT'O [O3HAHHMSA:

chOPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMCHHOMY YPOBHIO Pa3sBHTHI
HayKH | 00IIecTBeHHON NPaKTHKH, OCHOBAHHOTO Ha JHAJIOre KyJBTYp, CIOCOOCTBYIOMETrO OCO3HAHUIO
CBOEIr'0 MeCTa B MOJIMKYJIETYPHOM MHDE;

COBEpPIICHCTBOBAHHE A3BIKOBOH M YMTATENBCKOH KyIbTYyphl Kak CPEeACTBA B3aHMOJCHCTBHS
MeXTy JTFOIBMH U [IO3HAHUSA MUAPA; i

nonuManue crnenudukE GHONOTMM KAk HAyKW, OCO3HAHHS €€ poiu B (OPMHPOBAHHH
palMOHAIBHOTO HAY9IHOTO MBIIUICHHS, CO3/1aHUH IEJIOCTHOTO [peICTaBIECHHS
06 OKpyXarolleM Mupe Kak O €IUHCTBE IPUPOJIBI, YeJIOBEKa W 00mecTBa, B MO3HAHMA MPHPOIHBIX
3aKOHOMEPHOCTE! ¥ pelIeHUH IpobIeM coXpaHeHus TPUPOIHOrO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMONOTHH JUIS COBPEMEHHOH IMBHITH3AIHH: obecredenus
HOBOI'O YPOBHS Pa3BHTHS MEIHIUHEL, CO3/IAHHAE IEPCIIEKTHBHEIX OGHOTEXHOJIOTHH, CrIocoOHBIX pemarb
pecypcHBle TpoOeMbl pasBHTHA deNOBEYeCcTBa, IIOMCKA IyTell BBIXONA M3 robanbHEIX
9KOJIOTMYECKHX MpobiieM # oOecledeHHs Iepexofa K YCTOWYMBOMY PpasBHTHIO, PalHOHAIBHOMY
HCIOJIE30BaHAIO MPUPOIHBIX pecypcoB
# GOPMHPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B TMOMYyYCHHH OHONOTMYECKHX 3HAHMH B IEJIX NOBBIUCHAN obmeit
KYJbTYphl, €CTECTBEHHO-HAYYHOH TIDAaMOTHOCTH, KaK COCTaBHOM 49acTH (yHKIHMOHANBHOH
rpamMOTHOCTH 06ydaromuxcs, GopMUpyeMoil Py H3ydeHUH OHOJIOTHH;

NOHMMAHWE CYIIHOCTH METOJIOB TIIO3HAHWs, MCIONb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOGHOCTH MCIIONE30BATH MOMYUAEMbIE 3HAHNS I aHAIH3a H 00BACHEHNS SBICHAN OKPY/KAKOIIETO
MHpa ¥ TPOUCXOAIIHX B HEM H3MEHCHMH, YMEHME JeNaTe 0OOCHOBAHHBIE 3aKIIOYECHAS HA OCHOBE
HAYYHBIX (aKTOB H HMEIOIMXCA JaHHBIX C LENbIO MOIyYEeHHS J0CTOBEPHBIX BRIBOJOB;

CIOCOBHOCT CAMOCTOATENFHO HCIIOIE30BaTh OHONOTHYECK e 3HAHMUS [ PEIIEHHS TpodieM B
pealIbHBIX KU3HEHHBIX CHTYallHsAX;

OCO3HAHHE IEHHOCTH HAYYHOH MEeSTEIBHOCTH, TOTOBHOCTH OCYIIECTBISTH IPOCKTHYIO H
HCCIIENO0BATENBCKYIO AeSTENBHOCTE HHANBH/IYAIbHO U B IPYIIIIE;



TOTOBHOCTP H CIIOCOOHOCTE K HENpepeIBHOMY 00pasoBaHHI0O H CaM000pa30BaHHIO,
K AaKTHBHOMY IOJYYCHHIO HOBBIX 3HAHMM 110 OHONOTMH B COOTBETCTBHH C JKH3HCHHBIMH
HOTPeOHOCTSIMH.

15.8.5. B mporecce HOCTHIKEHMS IHMYHOCTHBIX pE3Y/ILTATOB OCBOCHHA 00yHYarOMIUMHUCS
nporpaMMel cpeasero obmero oOpa3zoBaHus y 00yYarOmMMXCs COBEPUICHCTBYETCS SMOIMOHAIBHBIN
HHTEJUIEKT, IIpeIIoNarariuil ¢hopMHEPOBAaHHOCTE: ’

CaMOCO3HAHMs, BKJIIOYAIONIETO CIIOCOOHOCTH IMOHHUMATH CBOE OSMOIMOHAIBHOE COCTOSHHE,
BH/ICTh HAIIPABJICHUS Pa3BHTHS COOCTBEHHOM SMONMOHAIBHOM chepbl, OBITH YBEpEHHBIM B cele;

caMOperyJIHpOBaHus, BKIIOYAIOIEro caMOKOHTPOIIb, YMEHHE IIPHHUMATh OTBETCTBEHHOCTE 3a
cBOE IOBENICHHWE, CNOCOOHOCTH AMaNTHPOBATBECA K OSMOIMOHAIBHBIM H3MEHEHHAM H IIPOSBIATH
THOKOCTB, OBITH OTKPBITEIM HOBOMY

BHYTpPEHHEH  MOTHMBallMM,  BKIIOYAIOMEH  CTpeMIeHHEe K  JOCTHXKCHHIO eI
U yCIIEXY, ONTHMH3M, HHAIHATABHOCTh, YMEHHE ACHCTBOBATH, HCXO/A U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMEH CHocoOHOCTh IOHHUMATh OSMOLMOHAIBHOE COCTOSHHE JIpPYIHX,

YYHUTEIBATH ero IpH OCYIIECTBIICHHH KOMMYHHKAaIIHH, CIIOCOOHOCTE
K CO9YBCTBHIO H COIICPCIKHBAHHIO,
COHaJIbHBIX HaBBIKOB, BKITHOYAOIIHX CITOCOOHOCTH BBICTpauBaThb OTHOIIICHHA

C IPYTHMH JIFOIBMH, 3a00THTHCS, NPOSBIATS HHTEPEC U pa3pemars KOHQIUKTEL

15.8.6. MetanpenveTHEIe pe3ybTaThl OCBOSHHS y4eOHOTro npeamera «bronorus» BKIIOYaKOT:
3HauuMble Ui QOpPMHpPOBaHMS  MHPOBO33peHHS  OOydUalOmMXCAd  MEKIHCIMIUIMHAPHBIE
(MexTIpeMeTHBIE) OOIEHAYYHbIe TOHATHS, OTPAXKAIONIHE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa H
crenupuKy METO/IOB MO3HaHU, HCIIOJIB3YEMBIX
B €CTECTBEHHBIX Haykax (BeIecTBO, SHEprus, ABJIeHHUE, Ipolece, CHCTeMa, HaydHbIi (akT, IPUHIIMI,
THII0TE3a, 3aKOHOMEPHOCTD, 3aKOH, TeOPHs, HCCIIeJ0BaHHe, HaOMOeHHE, H3MEPEHHE, SKCIIEPHMEHT U
Ipyrue); YHUBEpCcanbHble yueOHbIe AeiicTBHS (II03HABaTENbHbIC, KOMMYHHKaTHBHBIE, PETYIATHBHEIE),
obecreunBaromue (GopmupoBaHue (YHKIIHOHATGHOH TPaMOTHOCTH M CONHAILHON KOMITETEHIIHH
obywaroruxcsi; CIoco0HOCTE 0OydarOmMuUXCess WCIONB30BAaTh OCBOEHHBIE MEXIHUCIHIUIMHAPHEIE,
MHPOBO33pEHYECKHE 3HaHHWA U YHHBEpCAIbHBIE ydeOHBIE ICHCTBHS B MO3HABATEIPHOM H COLMAIBHOMN
IIPaKTHKE.

15.8.7. B pesynbrate u3ydeHus OHONOTHM HA YpOBHE cpeaHero obmero oOpasoBaHHS Y
obydwaromerocss OyayT chopMHpOBaHBEI ITO3HABATENbHBIC YHHBEpCAIbHBIE Yy4eOHBIC JeiicTBHA,
KOMMYHHKATUBHBIC YHHBEpCAIBHBIE y4eOHBIe NEHCTBHUS, PEry/STUBHBIC YHHBEpCAlIbHBIE YJYEOHBIE
JIeHCTBUS, COBMECTHAS JAESTEITHHOCTE.

15.8.8. MeranpeaMeTHbIe pe3y/IbTaThl OCBOEHHS IPOrpaMMBI CpefHero odmero oOpa3oBaHHS
JIOJDKHBI OTPakaTh:

15.8.8.1. OBnanenue yHABEpCANBHBIME yUeOHBIMYU TO3HABATEILHEIMH JIeHCTBHAMH:

1) Ga3oBBIE JJOrHIECKHE NCHCTBHS:

CaMOCTOSTENBHO (OPMYNHPOBAaTH M aKTYaJIM3HpOBaTh mpobieMy, paccMarpHBarh €€
BCECTOPOHHE;

HCIONB30BaTh NPH OCBOCHUHU 3HAHUH NPUEMBI JIOTMYECKOTO MBIIUICHHS (aHaNM3a, CHHTE3a,
CpaBHEHHS, KIacCH(GUKaUu, 0000ImeHns), pacKphIBaTh CMBICT OHOJOIHYECKUX MOHATHH (BBIAEIATH
HX XapaKTepHble IPU3HAKH, YCTAHABIUBATE CBA3HU C IPYTUMH HOHATHSIMH);

ONpeJeNATh LeNd JeATeNbHOCTH, 3ajaBas [apaMeTpsl M KPHTEPHH HX IOCTH)KEHHI,
COOTHOCHTB Pe3yJIbTaThl AEATENbHOCTH C NOCTABICHHBIMH LIETISIMH;

HCIIONB30BaTh OMONOTHYECKHE OHATHS 11 00bICHEHHS (JaKTOB M ABIICHHUMH XKHUBOH IPHPOJIE;

CTPOHMTH JIOTHYECKHE PACCY)KICHHs (MHIYKTHBHBIC, NCIYKTHBHBIC, II0 AHAIOTHH), BBIABIATH
3aKOHOMEPHOCTH W IPOTHBOpPEYHS B pacCMAaTpPUBAEMBIX SBIECHMSAX, (POPMYIMpPOBATH BHIBOJALI H
3aKIIFOYCHHUS;

TIPHMEHATh CXEMHO-MOJICNBHBIE CpPEINCTBA Ul MpPENCTaBICHHS CYIMIECTBECHHBIX CBA3CH H
OTHOINEHWH B H3y4JaeMbIX OHONOrHYecKHX OOBEKTaxX, a TaKKe [POTHBOPEYHH pasHOro poja,
BBIABJICHHBIX B Pa3THYHBIX HHGOPMAIIHOHHBIX HCTOYHHKAX;



pa3paGaTsiBarTh IUIAH PElIEHHs MPOONEMBI ¢ yIETOM aHamH3a HMCIOMHIXCA MaTepHalbHBIX U
HEMAaTepHAIBHEIX PECYPCOB; ’

BHOCHTh KOPPEKTHBHI B IEATCIHHOCTh, OLEHHBATH COOTBETCTBHE pE3yIbTATOB eJIsM,
OIEHWBATH PUCKH ITOCIIE/ICTBHM NEeATEIbHOCTH,

KOODJAMHMpPOBaTh M  BBINOJHATH paGoTy B  YCIOBHAX  PEATHHOIO, BHPTYaJIBHOTO
¥ KOMOMHMPOBAHHOI'O B3aHMOJICHCTBHA;

pa3BUBaTh KPEaTABHOE MBIILICHHE IIPH PEIICHAN KH3HCHHBIX pobIeM.

2) 6a30BBIE HCCICAOBATEIBCKAE ISHCTBHA:

BIaZeTh HABBIKAMHA Y4eOHO-HCCIICIOBATENBCKOH H [POEKTHOH JeSTebHOCTH, HAaBBIKAMH
paspemreHus mpobrneM, CHOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOATENBPHOMY IIOHCKY METOZOB
peIeHns PaKTHIECKUX 33/1a4, IPUMEHEHHIO PA3TUYHBIX METOJI0B MO3HAHM,

ACTIONB30BATh DA3MHYHBIC BBl JEATENBHOCTH [0 IIOTYYCHHIO HOBOrO 3HAHMA, ero
MHTEPIPETALMH, IPeOOPa3OBAHUIO H IPUMEHEHHIO B y4eOHBIX CUTYalHAX, B TOM THCIIC IPH CO3JAHUH
y4eOHBIX U COLHAIbHBIX POCKTOB;

(GopMHpOBaTh Hay4dHBIH THII MEBIIUICHHS, BIAICTh Hay4HON TEPMHUHOJIOTHEH, KIIOYEBBIMH
MOHSATHIAMHA H METO/AMHU;

cTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIE 3371294 B 0Opa3oBaTeNbHOM JEATEIBHOCTH H
JKHU3HEHHBIX CHTYaUIX;

BBISBJIATH IPHYHHHO-CIIEICTBEHHBIE CBA3H U aKTyalM3HPOBATH 3a/1ay, BbIABATaTh runoTesy eé
pelneHus, HaXOIUTh APIyMEHTHI Ul J0Ka3aTeabCTBa CBOHX yTBEpIKICHHMH, 3a/[aBaTh MapaMeTphl X
KPHUTEpUH PEIIeHUs; .

AHAIM3HPOBATH TIONydEHHbIE B XOJ€ PEIIeHHs 3a1a9y Pe3y/IbTaTh], KpHTHICCKH OIIEHUBATh UX
JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MECHCHHE B HOBBIX YCIOBHAX;

JaBaTh OIEHKY HOBBIM CHUTYallHsiM, OLCHHABATD nprAOOPeTEHHBIN ONBIT;

OCYIIECTBIATH I€/IEHAlpPaBIeHHbl MOHCK IEpeHoca CpeicTB M crocoboB JeHCTBHA B
npodecCHOHANBHYIO CPEeNy;

YMETh IIEPEHOCHTH 3HAHUA B [I03HABATEIIBHYIO H IPAKTHHECCKYIO 061acTH KXU3HEAEeATETbHOCTH;

YMETh HHTETPAPOBATH 3HAHKS U3 PA3HBIX MPEIMETHBIX obnactei;

BBUIBUTATh HOBBIC HJIEH, IIpeuiaraTh OpUrHHaIbHbIC MOAXO0B! H PeMICHHS, CTABHTD npo6eMsl
¥ 3a]1a4H, JONYCKAIOMKUE aTbTEPHATUBHBIC PEIICHHUA.

3) paGora ¢ mHOpMAIHEH:

OpHEHTHPOBAThCA B PA3NUYHBIX HCTOYHHKAX undopmamuu  (Tekcre ydeGHOro mocobwi,
Hay4HO-TIOMYIISPHOR JTHTEpAType, GMOIOTHIECKUX CIIOBAPIX U CHPABOTHHKAX, KOMIIBIOTEPHBIX 0a3zax
[aHHBIX, B VHTepHETE), aHATM3APOBATh MH(OPMALMIO PA3IAIHBIX BHIOB H dopM mpencraBiIeHHS,
KPHTHYECKH OLICHHUBATh e IOCTOBEPHOCTh
¥ HEIIPOTUBOPEYHBOCTE;

dopMymEpoBaTh 3anpOCHl M NPHMEHSATh PasUYHbIC METOJBI MpH MOHCKE 7 otbope
Guonorugeckoi nadoOpMaLHH, HeOOXOAUMOH /ULl BEINOTHEHH yueOHBIX 3a71a4;

npuobperars ONBIT  HCIOIb30BAHHMA wH(bOPMAIHOHHO-KOMMYHUKATHBHBIX TeXHOJIOrHH,
COBEPIIEHCTBOBATH KYJIBTYPY AKTHBHOTO HCIIONE30BAHMS PA3IIHBIX OHCKOBBIX CHCTEM;

CaMOCTOSTENBHO BHIOMpaTh ONTHMAIBHYHO (opMy  IpeICTaBICHHA 6HO0JIOrHIecKOi
uHpopManuy (CXeMBl, rpaQuKH, AHarpaMMBl, TaGNMIB], PACYHKH U APYTOE);

ACIIONIB30BATh HAYYHBIH 43BIK B Ka4yecTBE CpEACTBa IIpH pabore ¢ OHMOIOrHIECKOH
uHGOpMalMel:  IPHMEHATh  XHMHYECKHE, ¢uswyeckue M MAaTCMaTHYECKHC  3HAKHM
W CHMBOIBL, (opMyisl, aG6peBrarypy, HOMEHKIATYPY, HCIOML30BATE A npeoOpa3oBEIBATE 3HAKOBO-
CHMBOJIAYECKHE CPEICTBA HarLIIHOCTH,

BIIaJieTh HABBIKAME PAacTO3HABAHKS ¥ 3aIIMTHI HHOOPMAIHH, wH(bOpMAIMOBHO 6e301aCHOCTH
JIAYHOCTH.

15.8.8.4. OBJajeHne YHUBEPCATLHEIME KOMMYHAUKATHBHBIMU JCHCTBUAMHA.

1) obmenwme:

OCYINECTBIATE KOMMYHMKAIlHH BO  BCEX chepax IKH3HH, AKTHBHO y4acTBOBATH
B MAnoOre WIM IUCKYCCHH IO CYymIeCTBY OOCYXKIaeMOH TEMEI (ymeHme 3amaBaTh BOIPOCEL



BBICKa3bIBaTh CY)KACHHSA OTHOCHTEIIRHO BBINOJHEHHMS MpPEAIaraéMoi 3a/iaud, YUUTHIBATE HHTEPECH! H
COTJIACOBAHHOCTH MO3MIAH IPYTUX YYaCTHHKOB JHATOTa HIIH JUCKYCCHH);

pacmo3HaBaTh HeBepOaibHBIE Cpe/CcTBAa OOIEHMs, TOHAMATh 3HAYEHHWE COLHABHBIX 3HAKOB,
MPENIIOCEUTIOK BOSHHKHOBEHHS KOH(IMKTHBIX CHTYallMH, yMeThb CMATYaTh KOHQMKTBI H BECTH
IEPErOBOPHI;

BIAJIETh PA3IMYHBIME criocobaMH OOIEHHs ¥ B3aUMOJEHCTBHS, IOHMMATh HAMEPEeHHs APYTHX
TOEH, TIPOSABTIATH YBaXKHTEIBHOE OTHOIIIEHHE K cobeceTHUKY
U B KOppeKTHO# popMme GopMy/IMpOBaTh CBOM BO3PAKCHHS,

PasBEPHYTO U JIOTHYHO H3JIAraTh CBOKO TOUKY 3PEHHSA C HCIIOJIL30BaHHEM SI3BIKOBBIX CPEJICTB.

2) coBMECTHAs IEATEIIbHOCTE:

[IOHAMAaTh M HCHONH30BaTh MPEHMYNIECTBA KOMAHIHOW W HHIWBUIyaNbHOH pabOTHl IpH
pemmeHuy GHONOrHYecKoi TpobaeMbl, 0G0CHOBBIBATE HEOOXOAUMOCTh IIPHMEHEH S TPYIIIOBEIX GOpM
B3aUMOJICHACTBHIA [TPH pelICHHH YIeOHOH 3anaqu;

BLIOMpaTh TEMATHKY M METOJbl COBMECTHBIX [EHCTBHH ¢ yd4€éToM OOIMX HHTEPECOB H
BO3MOKHOCTEH KayKI0ro WieHa KOJUIEKTHBA,

IPUHUMATh [ETH COBMECTHOM JEATENbHOCTH, OPraHH30BbIBaTh U KOOPAHHHPOBAThH JCHCTBHS
IO eé JOCTHKEHMIO: COCTABIIATE IJIaH JIeHCTBHM, paclpe/ieNisiTh POJM ¢ yIETOM MHCHHH y4aCTHHKOB,
00cyKoaTh pe3ynbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4ECTBO CBOEr0 BKJIAd M KaKAOro y4acTHHKa KOMaHJbl B 00U pe3yinbTaT Imo
paspaboTaHHEIM KPUTEPHSIM;

Opeaarath HOBBIE IIPOEKTH, OLEHHBATH MAECH C IIO3HIHHM HOBH3HBEI, OPHUTHHAIBHOCTH,
NPaKTHYECKOH 3HAYMMOCTH;

OCYIIECTBISTH MO3UTHBHOE CTPATErHYECKOE IOBEJIEHHE B PA3IMYHBEIX CHTYalHAX, IPOSBIATH
TBOPYECTBO U BOOOpaskeHue, OBITH HHHIMATHBHEIM.

15.8.8.5. OBya/ieHHe YHUBEPCATHHBIME PETYIATABHBIMHA JIEHCTBHIMH:

1) camoopranm3amnus:

HCIIONB30BaTh OMOJOTHYECKME 3HAHMsA JUIA BBIABICHHS mpoboeM M HX  pelleHdsd
B JKH3HEHHBIX U YIeOHBIX CHTYaIUIX;

BHIOMpaTh HA OCHOBe OHONOrMYECKMX 3HAHMHM Il€JICBbIE ¥ CMBICIIOBBIE YCTaHOBKH
B CBOMX [IeHCTBHSX M TOCTYNKAX IO OTHOWIEHUIO K JKMBOHM IIPUPOJIE, CBOEMY 3J0POBBIO
U 3JI0POBBIO OKPYXKAIOIIHX;

CAMOCTOSITEIEHO OCYIIECTBIATh I103HABATENBHYIO JESTeNbHOCTh, BBIABIATE MPOOJIEMEL,
CTaBUTH M (OPMYTHPOBaTH COOCTBEHHEIE 3aa4d B 00pa30BaTENLHOM [EATEIbHOCTH U YKM3HEHHBIX
CHTYalHsIX,

CaMOCTOSTEIFHO COCTABIIATH IUIAH PEMICHHsS IpoOIeMBI ¢ YYETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOIKHOCTEH U MPEAI0YTECHHIH,

JlaBaTh OIICHKY HOBBIM CHTYAIMAM,;

PaCIIHPATH PaAMKH y4eGHOTO IpeMeTa Ha OCHOBE JIMYHBIX IPEANOYTeHHIA;

JenaTh  OCO3HAHHBIA  BHIOOP, ApryMeHTHpOBaTh  €ro, Oparb  OTBETCTBEHHOCTH
3a peleHue;

OIICHHBATh NPUOOPETEHHBIH OIIBIT;

croco6cTBOBaTE (OPMUPOBAHUIO M NPOSBICHUIO IMMPOKOM SPYNMIMH B PasHbIX 00IacTsX
3HAHWM, TOCTOSHHO MOBBINATE CBOM 00pa30BaTe/bHEIH U KyJIbTYPHbIA YPOBEHb.

2) caMOKOHTPOIIb:

[aBaTh OLIEHKY HOBHIM CHTYAaUHsM, BHOCHTH KOPPEKTHBHI B [EATEILHOCTh, OICHHBATDH
COOTBETCTBHE PE3YIILTATOB LEJSIM;

BJIAJIeTh HABBIKAMH II03HABATENIBHOM ped)ieKCHH KaK OCO3HAHHs COBEPIIAEMBIX NEHCTBHH H
MBIC/IATEIGHBIX TPONECCOB, X Pe3yJBTATOB H OCHOBAHMH, MCIONB30BATh MPHEMBI PedIeKCHA I
OIIEHKH CHTYallHd, BBIOOPA BEPHOI'O PELICHHUS,

YMETh OLIEHUBATH PACKH U CBOEBPEMEHHO IIPHHUMATH PEIICHHS 10 HX CHIKEHHIO,

IPHHAMATh MOTHBBI H apryMEHTBI IPYIUX IPH aHAIH3¢ pe3yIbTaToB AeATCIIEHOCTH;

3) npunsTHS ceOd | JPYTHX:



IpUHUMATh ce0s, IOHAMasA CBOM HEIOCTATKH B JOCTOHHCTBA;

NPAHAMATh MOTHBEI H apPTYMEHTEBI IPYTHX [IPH aHAITA3€ PE3y/IbTaToB JCATCIbHOCTH,;

MpHU3HABATH CBOE MIPABO | IIPABO APYTHX HA OIIHOKH;

pa3BHBaTh CIIOCOOHOCTH MOHMMATh MHD C IO3HIMH JPYroro 4eI0BEKa.

15.8.6. IIpeMeTHBIE pe3yIIBTATE OCBOCHAS COJlepykaHus ydeOHoro mpeamera «buomorusy Ha
yray6IEHHOM YpOBHE OPHEHTHPOBAHEI Ha obecredeHHe NpOoQUILHOro 00yYeHHs CTapLIeKIaCCHHKOB
Guomnoruy. OHHM BKIOYAIOT: crnenubuyeckue Ui OMOIOTHM HaydHbBIE 3HAHHA, YMEHHS H CIIOCOOHI
JIeHdCTBUM 1o OCBOEHHIO, UHTEpIpeTalHu
¥ 11peo6pa3oBaHMIO 3HAHMHN, BHIE! ICATEIHOCTH 110 MONYYSHHIO HOBBIX 3HAHHN ¥ HX NPHMEHEHHIO B
pasIMYHBIX Y4eOHBIX, @ TAKKe B PEATbHBIX JKH3HEHHBIX CHTyauusx. IlpemMerHbie pe3ybTaThl
MIpeICTaBJIeHE] IO T01aM H3yYeHHUS.

127.8.7. IlpeMeTHBIE pe3yNbTaTHl OCBOEHHs ydeOHoro mpeamera «buomorws» B 10 xmacce
JIOJKHBI OTPaKaTh: )

chOPMUPOBAHHOCTS 3HAHHHM O MeCTe€ M pOJH OHOJOIMH B CHCTEME eCTeCTBEHHBIX HayK, B
(OPMHPOBAHHH €CTECTBCHHO-HAYYHON KapTHHBI MMpa, B IO3HAHHA 3aKOHOB NMPHUPOJBI M PEICHHH
po6JieM pAIMOHATBHOTO IIPUPOIONONF30BaHNs, O BKJIAJE POCCHHCKHX H 3apyOeHBIX yd9EHBIX B
pa3BuUTHE OHOJIOTHH;

BJIQJICHAE CHCTEMOM OHOJOTMYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOIATaroIIHe
GHONOTHYECKHE TEPMHHBI W TOHSTHS (XKW3Hb, KJIETKa, OPraHH3M, Meraboim3M, IOMeocTas,
CAMOpEry/IsAIys, CAMOBOCIPOM3BE/ICHHE, HACIEICTBEHHOCTh, H3MEHYHMBOCTH, POCT H Da3BHUTHE),
Guonornyeckue Teopuu (kiaerodnas teopusa T.IlIBamma, M. Illneiinena, P. Bupxosa, XpoMocoMHas
Teopusi HacnencrBenHoct# T. Moprana), yuenus (H.J. BaBmnoa — o IeHTpax MHOrooOpasusi
[POUCXOXKIEHHs KyTbTYPHBIX PAcTeHMit), 3aKOHBI (eAMHOOOpa3us MMOTOMKOB IEPBOrO IIOKOJIEHHA,
pacIIeIIeHHs, YUCTOTEl I'aMeT, He3aBUCHMOTO HacienoBanus I'. MeHzens, roMONOru4ecKuX pA/ioB B
HacleICTBeHHOM u3MeHunBocTH H.W. BaBuiosa), IpUHIANE! (KOMILIEMEHTAPHOCTH);

BlIafieHHe OCHOBHBIMH METOaMH HAy4HOTO [IO3HAHHS, HCITOJIB3YEMBIX
B OHOJOTHYECKMX HCCICIOBAHUAX JKUBEIX OOBEKTOB (OMHMCaHWe, H3MEpeHHe, HaOIIOIeHHe,
3KCIIEPHMEHT);

YMEHHE  BBIJENSATH  CYLIIECTBEHHBIE  NpPH3HAKA:  BHPYCOB,  KIETOK  IPOKapHOT
B 3YKapHOT, OJHOKICTOYHBIX M MHOTOKIETOYHEIX OpraHM3MOB, B TOM uHcie Gakrepuii, rpuboB,
pacTeHMH, XMBOTHBIX M YelOBeKa, CTPOCHHA OpPraHOB M CHCTEM OpraHOB PacTeHWH, JKHBOTHBIX,

YeJIoBeKa, HPOLECCOB YKU3HEIeATeTbHOCTH, TIPOTEKAKOIIHX
B OpraHM3MaX pacTeHHH, JKABOTHBIX M dYeJOBeKa, OMOJOTHYeCKHX IMpOLeccoB: OOMEHa BemecTB
(meTabomusMm), IIpeBpaIlcHHAs SHEPrHH, OpoxeHHs, aBTOTpOdHOrO

¥ TeTepoTPO(HOro THIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO33, ME€H03a, raMEeTOreHe3a,
sMmOprorenesa, MIOCTIMOPHOHAILHOIO PAa3BHTHS, PA3SMHOXKCHHS, WHIUBHIYaIbHOr0 Pa3sBHTHS
opraEm3Ma (OHTOTeHe3a), B3aMMOIEiCTBYS TeHOB, TETEPO3UCa, HCKYCCTBEHHOr0 0T00pa;

YyMEHHE YCTAHABIMBATH B3AMMOCBSA3H MEXIy OpraHOMJAMH KIETKH H HX (QYHKIHIMH,
CTPOCHHEM KIETOK  pasHBIX  TKaHe# W ©X  QYHKOMAMH,  MeXIy  OpraHamu
¥ CHCTeMaM¥ OpraHOB Y pPAacTeHMH, KHBOTHHIX M 9YelOBeKa M MX (QYHKIHSAMH, MEKIY CHCTEMaMH
OpraHoB M MX (YHKIMAMH, MeXIy STanaMH OOMEHa BeIeCTB, dTalaMH KJIETOYHOro MHKIa H
JKH3HEHHBIX IMKIOB OPraHH3MOB, STalaMH SMOPHOHAIBHOTO PasBHUTHS, TEHOTHIIOM H (DEHOTHIIOM,
denoTunom u GakTopamMu cpeasl OOHTaHHS;

yMeHHe BBHISBISTH OTIMYMTEIBHBIE NPHU3HAKM JKUBBIX CHCTEM, B TOM WYHCIE DacTCHHH,
JKHBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOUIAE APIyMEHTHI, OHONOrHYeCKYI0 TEPMUHOJIOTHIO H
CHMBOJIMKY JUIsl JOKa3aTeIbCTBA POACTBA OPraHH3MOB PasHBIX CHCTEMATHYECKUX IPYIII;

yMEHHE pellarh OHONOrHYecKHe 3adadd, BBLB/IATH IPUIHHHO-CIECICTBEHHBIE CBA3H MEXIY
UCCIIEYEMBIMH OuonornyeckuMu npoleccaMu H SABJICHHAMH, JIeNaTh BBIBOJIBI
U [IPOrHO3LI HAa OCHOBAHMH IIOTYyYEHHBIX Pe3yIbTaToB;

yMEHHe BBIIONHATH 1ab0paTopHble H MPAKTHYECKHE paboThl, COOIMONATH MpaBUiIa IpH pabote
¢ yueOHBIM H 1a00paTOpHBIM 000PYIOBAHHEM;



YMEHHE BBIABHTATh THIIOTE3E], IPOBEPATH HX SKCHEePHMEHTATLHBIME CpeJICTBaMH, QOpMYIUpYs
LIeJIb HCCIIeIOBaHNUS, aHATH3UPOBATh TIOTyYEHHbIE Pe3y/IbTaThl ¥ JieJIaTh BEIBOKL;

YMEHHE Y4YacTBOBaTh B yueOHO-HCCIeJOBaTENLCKOW paboTe 1m0 OHMOJIOrHH, 3KOJIOTHH H
MEQHLHUHE, [OPOBOAMMOM Ha 0a3e MMIKOIBHBIX HAyYHBIX OOIIECTB, W IYOJMYHO IPECTaBIATH
NOJTy9eHHBIC Pe3yJIbTAaThl Ha YICHUUECKUX KOHQEPEHIIHAX;

YMEHHE OIEHHBATH STHYECKHE ACIIEKTHl COBPEMEHHBIX HCCIe0BaHUN B 001acTH OHONOTHH H
MeJUIUHE! (KIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAIIPABICHHOE H3MCHEHHE I'€HOMa U
CO3/1aHHE TPAHCTEHHBIX OPraHA3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oynymel nmpodeccCHOHANLHOH NEATENIPHOCTH B
obnacTu GHOJIOTHH, MEIWLHHE], OMOTEXHOIOTHH, BETEPHHAPHH, CEIBCKOrO XO3sAHCTBA, MHINCBOM
IPOMBIIUIEHHOCTH, YIIyO/IaTh NO3HABAaTENBHBI MHTEPEC, HAllpaBJICHHBI Ha OCO3HAHHBIA BBEIOOD
COOTBETCTBYIOIMEH npodeccun
U TPOROJDKEHHE OHONOrHYecKoro 0o0pa3oBaHHsA B YYPEKACHHAX CPEIHET0 MPOdECCHOHATLHOTO H
BBICIIIET0 00pa30BaHMUS.

15.8.8. IIpeqMeTHEIE pe3ynbTaThl OCBOeHHs ydeGHoro mpexmera «buonorms» B 11 kmacce
JIOJDKHBI OTPaKaTh:

copMHpOBaHHOCT 3HAHHH O MecTe W POJU OMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B
($hopMHPOBaHHU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBEI MHPa, B MO3HAHUY 3aKOHOB IIPHPOJIEL H

pelIeHnH 9KOJIOTHYECKHX npobiiem 4eJI0BEYECTBa, a TaKKe
B PEIIEeHHH BONPOCOB PAIllHOHAIBHOTO IIPHPOIONOIL30BAaHHSE, H B (DOPMHPOBAHHH LEHHOCTHOTO
OTHOIICHHUS K HpHUPO/IE, obecTsy, 9eNoBeKy, 0 BKJIaJe POCCHICKHX

1 3apy0eKHBIX YIEHBIX-OHOIIOrOB B pa3BHTHE OHOIOTAH;
yMEHHE BIaAeTh CHCTEMOM OWOJIOrMYecKHX 3HaHHWH, KOTOpas BKIIOYACT OIPEHCIICHHUSA H

TIOHHMaHHe CYITHOCTH OCHOBOTIOJIAralOIHX BHOIOTHYECKIX TEPMHHOB
¥ mnoHsATHH (BHA, 3KocHcTeMa, Omocdepa), OHOIOrMYECKHE TEOPHH (SBOJIONHOHHAA TEOPHA
Y. lapeuna, CHHTETHYeCKas TEopHs SBOJIIOIMH),  YYEHHs (A.H. CeBeprioBa  —

0 IyTsX ¥ HanpaeieHusax spormoruy, B.M. Bepranckoro — o 6mocdepe), 3aK0oHBI (F€éHETHYECKOTO
pasuoBecus JDx. Xapmu u B. BaituGepra, 3apoasimesoro cxozactsa K.M. Bapa), npaBuna (MAHEMYMa
1O. JInbuxa, 5KONOrHYecKoil MHPaMUILI SHEPrHr), TuroTess! (runoresa «vupa PHK» V. I'unbepra);

yMEHHE BIQJETh OCHOBHBIMM METOJAaMH  HAydHOrO IIO3HaHHS, HCIOJIb3yEMBIMH
B OHOJOIrHYECKHX HCCIEIOBAHHAX JKHBBIX OOBEKTOB M JKOCHCTEM (OmMCaHHE, H3MEPEHHE,
HaOJIIO/IeHHe, BKCIIEPUMEHT), Crnoco0aMM BBISBIEHHS M OIEHKM aHTPOIIOIEHHBIX H3MEHCHHH B
IIPHPOJIE;

YMEHHWE BBIICISTH CYIIECTBEHHbIE IPH3HAKH: BHIOB, OHOIGOIEHO30B, 3KOCHCTEM
u Ouochepsl, CTaOHIM3UPYIOMIEro, MABMKYINEr0 ¥ pa3spBIBAIONIET0 ECTECTBEHHOro 0TOOpa,
ANNMONaTPHYECKOr0 ¥ CHMIIATPHYECKOr0 BHIOOOpa3OBaHMS, BIMAHUS IBIDKYIIHUX CHII 3BOJIOLUH HA
reHo(GOH TOIMyNAAK, NPHCIOCOOICHHOCTH OpraHu3MOB K cpefie OOHMTaHus, 4YepeIOBaHHA
HAIPaBJICHUI 3BOJIIOLNMH, KPYTOBOPOTA BEIIECTB H IIOTOKA IHEPI'HU B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXJY INPOIECCAMH 3BONIOLUH, ABIKYIIHMH CHIAMH
aHTPOIIOTEeHE3a, KOMITOHEHTaMH pas3IMYHbIX 9KOCHCTEM " IPHCIIOCODICHAAMHU
K HAM OPraHH3MOB;

YMEHHE BBIABIISATH OTJIMYHMTE/ILHBIE [IPU3HAKH JXHBBIX CHCTEM, IPHCIIOCOOIEHHOCTh BHIOB K
cpene oOuTaHus, a0HOTHYECKUX B OMOTHYECKUX KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBS3E€H OpraHu3MOB
B cOO0ImecTBax, aHTPONOreHHBIX H3MEHEHHH B 3KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOLIAE ApryMEHTHI, OHOJIOrMYECKyX0 TEPMHHOJOIHIO H
CHMBOJIMKY JIJIS JIOKA3aTeNNbCTBA POACTBA OPraHM3MOB PAa3HbIX CHCTEMAaTHYECKHX T'PYIII, B3aUMOCBSI3H
OPraHU3MOB M Cpefbl OOHWTaHHWS, EJMHCTBA 4YEJIOBEYECKHMX pac, HeOOXOIMMOCTH COXpPaHEeHHs
MHOr0o00pa3us BUIOB H S9KOCHCTEM KaK YCIOBHS COCYINECTBOBAHMA IIPUPOIBI M Y€JI0BEIECTBA;

YMEHHE peInaTh OHONOTHYECKHE 3ala4d, BBIABIATH IPHYMHHO-CIECICTBEHHBIC CBSI3H MEXIY
HCCIIeyEMBIMH OronorngeckuMu nporneccamu " SBIICHHUSIMH, ZieNnaTh BBIBOJIBI
M IIPOTHO3bI HA OCHOBAHHY II0JIyYCHHEIX PE3YILTaTOB;



yMEeHHE BBIIOJIHATH JTabopaTopHble H MpaKTHIecKHe paboThl, cobmoaaTh npasuia pH pabore
¢ y4eOHBIM H 1a0paTOpHEIM 000pyI0BaHHEM;

yMeHUe BBIIBUTATh THIIOTE3HI, TIPOBEPSTH HX SKCIIEPHMEHTATLHEIMH Cpe/IcTBaMH, popMympys
E)Tb UCCIIEI0OBAHMS, AaHATM3MPOBATH TOTyYSHHbIE PE3YJIbTAThI | JIENaTh BEIBOILL;

yMEHHEe Yy9acTBOBaTh B Yy4eOHO-HCCIENOBATENbCKOM paboTe 10 OHOJIOrHH, 3KOJOTHHA H
MEIHUUMHE, [POBOJMMOM Ha 0a3e INKOJBHBIX HAyYHBIX OOIMECTB, W IyOJWYHO MPEICTaBIISTH
TIOJTyYeHHBIE Pe3yNIbTaThl Ha YYEHHYECKHX KOH(DEPEHITHAX;

yMEHHE OLEHMBATE THOOTE36] ¥ TEOpPHH O IIPOHCXOXKIEHHMH OKM3HH, YEIIOBEKa
H YEelOBEYECKHX pac, O IpPHYMHAX, IIOCIEACTBHAX M Crmocobax NpemoTBpalleHHs INIOOANBHBIX
H3MeHEHHUH B Omocdepe;
_ YMEHHE OCYIIECTBIATh OCO3HAHHEIA BBIOOp Oymymed npodeccHoHaNbHOH NEATENLHOCTH B
obnacTe OHWONIOrHH, SKOJIOIHMH, MPUPOAOIOIB30BAHKS, MEIUIHMHBI, OHOTEXHOJOIMH, NCHXOJIOIHH,
BETEPHHAPHUH, CEBCKOTO XO3SHCTBA, NHINEBOH IPOMBINUIEHHOCTH, YIIyONsTh ITO3HABATETHHBIN
HHTEpeC, HanpaBeHHBIl HA OCO3HAHHBEIX BBIOOP COOTBETCTBYIOMIEH NpO(eccHH H IPONOIDKEHHE
OmoIoruIecKoro obpa3zoBanus
B YUPEKICHUAX CPeIHEero MpoecCHOHAIBLHOIO | BEICIIEr0 00pa3oBaHus.
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