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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOubiii npeamer «buosnorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOU oOnactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OPIOC COO npoduiibHbIE
yueOHbIe TPEeIMEThl, U3yuyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
o01mM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
INPUOPUTETHOE pEelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINAX
3a/lay, CBSA3aHHBIX C HOpodopueHTanuerdn oOy4aroUUMXxcsi U CTUMYJIHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3aJayax HM3ydeHust yuyeOHoro mnpenmera «buosorus» Ha yriiyO0J€HHOM
YpPOBHE, OIpeneseT 00s3aTreabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHUE, €r0
CTPYKTYpUpPOBAaHME [0 pa3fenaM M TeMaMm, paclpeleieHue Mo Kiaccawm,
PEKOMEHJIyeT TOCIEe0BaTeIbHOCTh M3YYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHUEM OWOJIOTHM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy IPOCMATpPUBAETCS
HaIllpaBJIEHHOCTh HA TMOCJIEAYIOIIEe pPa3BUTHE  OUOJOTMYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00Opasze >XKU3HHU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpyKallled npupoaHoi cpexae. B
mporpaMme Mo OMOJOTHMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4aromuxcst MO0 OCBOCHHUIO COJEpKaHUS OMOJIOrMYECKOTo O0pa3oBaHMS Ha
YPOBHE cpeaHero o01iero oopasoBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEero odmiero oopasoBaHUs
3aBepiiaeT OuOoJIOTMYecKoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimpeHye U yriayOsjeHue 3HaHMM 0OydaromMXcsi O KMBOW IPHUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM U OMOJIOTUH pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY IMOTYYCHHUIO
OMonoruyeckoro  oOpa3oBaHHA B By3aX W OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOILIUX CHCTEMAaTHYECKUX PA3EeIOB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U YriyojieHbl OWOJIOTMYECKHME 3HaHHMsSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YeJOBEKa, OOLIMX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIATHOTO U IIOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOLIErO
BbIOOpa mpodeccur. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYEHUH
($u3MKH, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUH.
CoryiacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allliH, IBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIIPHOW M KJIETOYHOM OHOJIOTMH, AMOPHOJIOTHU U
OMOJIOTMN PA3BUTHSI, TEHETUKA U CEJEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolmIUXCs MO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHUE
00y4arolUMHUCs: OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UAEH, MIPUHLIUIIOB U IIPABUIL,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOMyJIsSIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHH, MIPUKIAIHBIX aCTIEKTaX OMOJOTHYECKUX 3HAHUMU. [[s
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HaYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHUS U Pa3BUTHUSA
TOM WM MHOW o0nacTu OWOJNIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa30BaHuUs.

JocTikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHLEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IPaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOTrooOpa3uM U OCOOCHHOCTSX OWUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHUE OOYyYarolmMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CeNIeKIINM, OWOTEXHOJOTUM W CHUHTETHYECKOW OHOJIOTHH, TMAaJICOHTOJIOTHH,
OKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHuii B JjabopaTtopum W B mpupone (HabOmoleHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBIaJicHHe OOYydYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BAaTh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOJIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpYXKalIled NpUpogHOM cpese, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOMINXCSl MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMU B OHOJIOTUH, pEIIaeMbIMU €10 MpoOJieMaMu, METOI0JIOTHEn
OMOJIOTUYECKOTO UCCIICIOBAHMSI, IPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
UCCJICIOBAaHHMA, peIIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAaHUS OMOIOTHYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE SKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHUEe  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B PallMOHAILHOM
MPUPOIOIOIb30BaHUN (COOJIO/ICHNE TpaBUJl TMOBEICHHUS B MPHUPOJIE, OXpaHbl
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbSI
OKpyXammux Joned  (cobmomenuss wMep mnpodunmaktuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU oOpazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
NOCJIEyIOUIEMY TPO(PECCHOHATEHOMY CaMOOINPEEICHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMU PETHOHA.

OO6111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 gaca (3 yaca B HeZIelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKU €ro COJEp KaHWs U HaINpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AIMSIX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JAa0OpAaTOPHBIX M TpakTHUecKux pador. Takke ywactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PadoT,
TEMaThKa KOTOPBIX OMPENETSETCS y4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHre NpOrpaMMBbl, BBIIEICHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIOrusl — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu. buosornyeckue Hayku U HU3yYaeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTAJIbHbIC, NPUKIAJAHBIE M IIOMCKOBBIE HAYYHBIE HCCIECIOBAHUS B
OHOJIOTUH.

3HauyeHne OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosiorued. 3HayeHUEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsi: Apucrorens, Teodppact, K. JIunneit, XK. b. Jlamapk, Y. dapBuH,
V. I'apgen, I'. Menaens, B. U. Bepnanckuit, U. I1. [1aBnos, . 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl 1 X H3y4YCHHUE

XKusble cuctemMbl Kak mOpeaMeT uzydeHus Ouonoruu. CBOWCTBa KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OwmochepHsiii. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaromue ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNH.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckor Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTH3anus, Meraananus. [IonsaTue o 3aBucuMon u
He3aBuCUMOM IniepeMeHHOU. [lnanupoBanue »skcnepuMmenta. IlocraHoBka U
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yJNbTaTOB JKcnepumeHTa. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE TMPHU3HAKU KU3HW», «buonornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
W3yYEHUS )KUBOU NPUPOJIBD).

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpyKkTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. lcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomartorpadus, eKTpodope3, METOJ MEUYEHBIX aToMOB, auddepeHInanbHoe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcropus pazBUTHA METOA0B MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOJOB KJIETOYHOM OHOJIOTUM
(xpomarorpadusi, anextpodope3, auddepeHranbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENS, pearcHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonormuyeckue mnonauMmepsl. benkwu.
AMWHOKUCIIOTHBIN cocTaB O0elnKkoB. CTpyKTyphl O€JIKOBOM MOjeKyibl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHas, YEeTBEPTHUUHAS
CcTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



Yraesoasl. MoHOCaxapuapl, IMCaXapUIbl, OJIUTOCAXapPUIbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbsHo-TUapOodhoOHbIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
munuaoB. OO1ue CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmn komrmuiementapuocTtu. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl eenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouojorusi: OMOXUMHYECKHE U OMOPU3NYECKUE HUCCIIEIOBAaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpYKmMypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti Ousaun u
opeanuyeckul cCunmes OUOMOJIEKYI U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkinus,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHBOU
npupone», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOW IIPUPOAEY.

Tabmuubr u cxembl: «llepuoanyeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKyJbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MOJIeKyNn JIMOuAoBY», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATOy.

OO6opynoBaHue: XUMUYECKasl TOCYIa U 000PYI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenoBaHue ~— HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMHU KICTKH

Tunel KIETOK: »JyKapuoTHyecKass M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOEHHOCTH CTPOCHHSI TEeTepOTpPOGHONM U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelIecTB yepe3 IIa3MaTUYecKyl0o MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéHHas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa u (GyHKIIMH KIETOYHOW CTCHKH PaCTCHUM, TPHOOB.

[Muroruasma. [{utozons. Lutockener. [IBuxkenue nuroruiazmbel. OpraHouabl
kietku. OnHoMeMOpaHHBIE OpPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpOEHHE TPaHYJSIPHOTO PETUKYJIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHJIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJPUH,  IUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMA MUTOXOHIpUN M 1wiactui. llepBuunele,
BTOPUYHBIE UM  CJIIOXKHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKHU. Pubocomsi. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapUoILUIia3Ma, SIAPBIINIKA, KX CTPOSHUE U
bynkuuu. SnepHbiii O0enkoBbl MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHoU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



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

Tabmuupbl u cxembl: «CTpoeHHE SYKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KJIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNEe NPOKaAPUOTHIECKOU KIETKNY.

OOopyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaTbHBIX KIETOK.

Jlabopatopuass padora «l3yyeHue CTpPOEGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora  «/3ydeHue  [OBWUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLeHUe JHEPIHU B KJIeTKe

AcCUMMIIALINS U TUCCUMIIISIIS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHne KieTku: mpespameHue ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapaKTep peakiui KJIETOYHOTO
Metabonusma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuusi pepMEeHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIIacToB B IIpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHHe pa3nuyuHbIX (HaKTOPOB
Ha CKOpOCTh (poToCcHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTEH OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTNICHUE TIIFOKO3HI.

buonornyeckoe okHclIeHUE, WIH KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax ouonornyeckoro okucnenus. L{uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyriecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHa3POOHBIM. DPPEKTUBHOCTh SJHEPTETUUECKOTO OOMEHA.

JleMoHCcTpaIuA

[Toptpetsr: JIx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCHHTE3Y», «DHEPreTHUECKU 00Men», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3ydueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl)y.

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
NEPOKCHUAA BOJOPOAA B PACTUTEIbHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBeHHass uHGOpMALMS U peaiu3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopManuu. ['eHeTHueckuit
KOJI, ero cBoucTBa. TpaHckpuniusa — MarpuuHbeli cuHTe3 PHK. IlpuHummne
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KomupoBanwe aMHHOKHMCIOT. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HexiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungpopmamura: unmeepayua u anaruz 6onvuiux maccueos («bigdata»)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [Ipecunrtetnyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannun JHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUll. JIUMIouaHbId W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruunbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel muto3a. KapmoknHe3 n nuTOKMHE3. bHosornueckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu Kiemox. «lL{ugpposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpPOBaAHUsL KIemKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuTo3», «CTpoeHwue
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHu€e: CBETOBOM MUKPOCKOT, MUKpOIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIYKa».

JlabopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue npoTUcThl. KolOHUAIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4aCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIrHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, TMPOBOJAINAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTpPOECHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Ye€JOBEKAa. TWIMbI KUBOTHBIX TKAHEW: SIUTEIIHAJIbHAL,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJOBEKa. OYHKIIMHA OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBmxkeHne  opraHu3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOUYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KUBOTHBIX M YEJIOBEKA:
MblInieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanne opranusmoB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHbIX. {uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cuctema uelioBeka. MeXaHu3M BEHTWISUUM JIETKUX Y NOTUI U
MJIeKOTUTaromuX. Perynsius apixanust. JlpixareabHble 00bEMBI.

TpaHcnopTt BeEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpaiiieHus. DBOJIOLMOHHbBIC
YCIIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BbiAeneHus. DuiabTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHl OPraHOB BBIICIICHHUS.
CBs3b NOJIOCTH TeJIa ¢ KPOBEHOCHOW W BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYM Y YETIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema udenoBeka. KneTouHslit u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocmanmurenbHble OTBETHI OPraHU3MOB. POk BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisuus |y OpraHusMmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u peduiekTopHas peryisius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJNbl. JBOJIOUUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenespl DHIOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3bp HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanaMmo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel U cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopociny», «bakrepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHre JNHCTOBOM IUIACTUHKWY», «TKaHM >KMBOTHBIX», «CKEIET YeI0BEKa,
«IInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CUCTEMaAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BblaenurenbHas cuUcTEMay, «IHAOKPUHHAsA cuUCTeMa», «CTpPOCHHUE MBIIIIbLY,
«Ammynuter»,  «Kuiieunonosoctusie», «CxeMa  NUTaHUS  PACTEHUI»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0XKIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedaexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMI pa3HBIX OTMAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eIKoB Moj edcTBreM (GepMEHTOB, 000pYAOBaHHE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazMmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHOxkeHue. [lonoBbie KieTKH, Wiau rametbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€i03a M TIOJOBOro Tpouecca. Melo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTraHU3MOB.

[IpenzaponsiieBoe pazButue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE MW AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opooaenue. bracmyna, munoi
onacmyn. OCoOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIUCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATIbHAS WHIYKIUA).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KaK  pE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYkKAIOIIECH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTaomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYecKoe 3HAYEHHE MPSMOr0 W HEMPSIMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOIIHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHu3Mbl peryJIsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl u cxembl: «BereraTuBHOe pa3sMHOXKEeHHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMHIOMOHAIbI», «Pa3MHOXEHHE 3BIJICHBD,
«Pa3zmHoOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuThHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PACTEHUN,
«CTpoeHne cCeMsH OOHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN IIUKI COCHBI».

OOopynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMNPENapaThl SHLEKJIETOK U
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHUKPOIIPEnapaTaxy.

IlpakTnueckass padora «BbisBIEHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICIIUX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M Pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Posiib 0T€4e€CTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Paboter H. K. Kombmosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUieNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs! TUHUS, THOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIICIOBAHUAW.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Mengens — 3aKkoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FaMeT.

AHanmzupyrouiee ckpemuBanne. [[poMeKyTOUHBIN XapaKTep HaclIeIOBAHMS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aK0OH He3aBUCUMOTO
HacleoBaHusi  mpu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIMBAHUSI.

Cueriennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrernneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TreTeporaMmeTHbId Tojd. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3anMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHeTMYEeCKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHueckue acnekTbl KOHTPOJIS U
W3MEHEHUs HACJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxemsl: «llepBbiif 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akon
Mennens», «AHamuM3upyrouiee CKpemuBaHue», «HemomHoe noMUHHUpPOBaHHEY,
«CuernsieHHOE Hacle/l0BaHWe MPU3HAKOB Yy JIpo30duibl», «l'eHeThka mosay,



«Kapuotun 4enoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOX€eCTBEHHBIN aJlJIenu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJCHWS W PACHICTUICHUS TPU3HAKOB, MOJCIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEb I
JIEMOHCTpAllUM CIEIJICHHOTO HACEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOII,
MHUKporpenapar: «J[po3odunay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIA.
N3MeHunBOCTh Npu3HAKOB. KauecTBEHHbICE W KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHASI.

MopaudukaniuoHHass U3MEHYUMBOCTh. Ponb cpeasl B (hOpMHUpOBaHHH
MO u(DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa u BapuanmoHHas Kpubass (B. Moranncen). CpoiicTBa MoAM(pUKAIMOHHOU
W3MEHUYHMBOCTH.

I'eHoTHIIMUECKass M3MEHUMBOCTh. CBOMCTBA TCHOTUIINYECKONM N3MEHUNBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON M3MEHUYMBOCTHU. P0OJIb KOMOMHATUBHON M3MEHYNBOCTH B CO3/IaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JJHOro BUA.

MyTanroHHass W3MEHYMBOCTh. BuIBI MyTanuil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYLIUPOBAHHbICE MYyTallMu. SaepHble U
HUTOIUIa3MaTuyeckue mytanuu. ComMaTHYeCKUe W MOJOBble MyTauuu. [IprudnHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOIO Tpolecca. 3aKOH TOMOJIOTHYECKUX PII0B B
HacnenctBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, PONb INUSCHEMUYECKUX akmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuet u  cxembl: «Buasl u3meHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOuHaTnBHAsS U3MCHYUBOCTHY, «Mero3y,
«OmnonoTBopeHuey, «I 'eHeTndeckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTarmiiy.



OO6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

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

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotnn dyenoBeka. MexayHapoaHas mporpamMma MCCIEIOBaHHsS T'E€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ TIE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T[P-ananu3a. HacinencTtBeHHble 3a0051€BaHus YelIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oone3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHUN 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKarolieh cpennl. ['eHeTnueckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3yYEHUs] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMU UM JTOMECTUKALMH.
Yuenue H. WM. BaBumoBa o lleHTpax mDpOMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, mNmopoaa, ImTaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaciaeAacTBeHHOM wum3MmeHuuBoctT H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metoapl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VIHJIUBU1Y aJIbHBIM. DTarnel KOMOMHAIIMOHHON CCJICKIIUU. HctrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IOMOIIBIO OILICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PannanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PEIAKTUPOBAHHMS M METOJOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruious
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX pOAWYCH IS CO3JaHUS  HOBBIX COPTOB W THOPHIIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaejieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMeHeHUeM COBPEeMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «I{eHTpbI MPOUCXOXKIEHHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metonpl cenexmmny, «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTECHUN U MTOPOJ]
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIICTBO, B J1abOOpaToOpuio
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIEMEe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIOT U BATAMUHOB.

CoznaHue TEXHOJIOTMH M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbIO MOJYYEHUs OPTaHU3MOB U UX KOMITOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKUN
smOpuoreHe3. lcronb30BaHHE TaluiOWJOB B CENEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texunonocuu  0300posreHuUsl, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO2O
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpynpoBaHue pekomOonHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTH)KEHHsT M NEpPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  MHXXCHEPHH.
DKOJIOrM4eCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JTMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa Ui OLIEHKH COCTOSIHHMSI €ro 310pOBbs. MCIIOJNIB30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUTSL pelIeHus 3a/1a4y NepCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHure BEKTOPHBIX BaKIMH C IEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHbIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! u cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONHOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OomonmonHas  teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTh Y. JlapBuHa.

JIBrKy1Me CHJIbl 3BOTOUHMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHUM3MOB, HACJIEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLNMOHHAs  Ouojorug. 3HaAYCHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U xKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nyremectsus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romyoeit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycTbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo 4. J[apBuHy)», «Cxema COOTHOIIEHUS JABWXKYLIUX CHJ 3BOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIH.

Tema 2. MUKPO3IBOJIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisiuuid. M3menenue
reHooH/a MOMYJSILUA KaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPBHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpeiid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS] 4YacTOT ajiened B nonymanusx. Oddexr
OCHOBatesl. Jgpgpexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUUecKo2o
pasnoobpasus: npudursl u cieocmeus. llposenenue s3¢pgpexma Opeticha 2ernos 6
bonvuux u  Mmanlx  nonyaayusx.  Mwurpanuu.  M3onsuus oMy
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OMOJIOrMYecKast (pernpoyKTUBHAS).

EctecTBeHHBIII 0TOOp — HampaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWUNA, CTAOWJIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OpraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBeHHE — mpUCNOCOOJeHU y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHnii y opraHu3mMoB: MOP(HOIOTHIECKUE,
¢uznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kimodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronMoHHON OuWoOJOrMM B pa3paboTKe Hay4HBIX METO/OB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
X03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUUBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHasE W3MEHYUBOCTEHY, «llomymsimonnas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas U30JSLUs MOMYJIALUNA CEBaHCKOM (openny,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlonynsiiimoHHbIE BOJTHBI YUCIECHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpualIbHBIN MenaHn3M», «KuBble nckonaemsie», «llokpoBuUTEIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoviHukn», «CTpyKTypa BuAa B
npupoze», «Crocobbl BumooOpa3zoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHue
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnonasl pacteHuin», «KamycTHo-peneuHblil rTuOpuI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUIl U
3BEpel C MpUMEpaMHu pPa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyenaa NTUI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 0OpPa30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrenus  OpraHmsMoB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTOnOrmyeckue MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbl U (PUIOTEHETUYECKHE  PSIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buabi-
SHAEMUKHU U PEITUKTHI.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOIONMH. ['€HeTHYecKne MEXaHU3Mbl HBOJIIOLMH OHTOTEHE3a W TOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOCHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U 3BOJIFOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [Ipunyun cmenvt yHKyuil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
HBOJIIOLIMH.

JlemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. I'ekkensb.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiL JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jpeii KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPUOHAIBHOTO PAa3BUTHUS T103BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTHU HBOJIIOLIAN.

ObopynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKM HCKOMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenne >kM3HU U aCTpOOUOJIOTHSI.

OcHoOBHBbIE JTaIbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUA. XHUMHYECKas OJBOJTIONUSA. AOHWOTCHHBI CHHTE3
opraHuyeckux BemecTtB W3 Heopranuudeckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, Tunore3a nepBuyHoro oyiasona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHMYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT M aOCOJIIOTHAS
reO0XpOHOJIOTHUS. [ €0OXpOHOIOrMUeCcKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STOXHU.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBONIONUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaTonuTsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne Xu3HM Ha 3emie IO dpaM M MEpUoAaM: apxeu, IMPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — SKOJOTUYECKHE KpU3HUCHI mpouuioro. ITpudnHbl u
CJIIEICTBUS MAacCCOBBIX BbIMHUpaHWW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocooenHoctu. [Ipobnema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IIpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE ITPYIIIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYEHHIO CaMO3apoKaeHusl ku3Hm», «Cxema ombiTa C. Mummiepa, I'. FOpuy»,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN»,  «['€OXpOHOJIOrMYECcKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpyCay,
«Apomopdossl  pacrenmity, «PuHHOGUTEY, «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoroxkierounsle Bogopocim», «Mxw», «llanoporHukmu», «l ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbiey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOTHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTue KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaiiHO30MCcKoM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO0 MUPay.

O6opynoBanue: repbapuu PACTCHWM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxnenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl u 3a1aun aHTpOnoiorui. MeToapl aHTPOMOJIOTHH.

CraHoBJIeHHE TPEACTABICHU O MPOUCXOXKICHHM YEJIOBEKA. Penuruno3Hble
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CX0acTBO YenOBEKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKAa € JKMBOTHBIMH:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuibl (hakTOphl) aHTPOTIOTeHe3a: OMOJOTHYECKUE, COIUATbHBIC.
CooTHoleHHEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEKU YeJIOBEKOOOPA3HBIX 00€3bsH U
J0/Ie. ABCTPaJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  npenenasl  Adpuku. YemoBek reimenbOeprckuii — oOmMA  MPEoK
HEAHJEPTATBLCKOTO YEJIOBEKA M YEJIOBEKA pa3syMHOro. YenoBeK HeaHAepTalbCKHUIl
Kak BHJ JIIOJIEH XOJOJHOTO KinMmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mpeneiamMu AQpuku.
[TaleoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanMoHHBIN Tpouecc U noaumopdusMm. [lonmynsiuroHHBIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpYKArOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHOB Ha MoOp(dONOTHIO U
(U3HUONIOTHIO YETIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
aHTPOIOJIOTUH.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCIeOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBaHue KO3BOIIOLMH OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunackui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «J|BIKyIIME CHIIBI aHTPOIIOTEHE3a», « IBOJIOLMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOAIIMNINY, «JlenncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarnbl HIBOIIOIUHN YETOBEKa», «Packl yenoBeka.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepUaIbHOM
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUH C
MudoIornyecCKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
doTorpaduu HaxoJI0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa M 4Yepena IIMMIMaH3€, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

Jlabopatopuass padGora «/3ydyeHne o0cCOOEHHOCTEH CTpOEHHUs CKelera
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallNi YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoi0ruu. CBsI3b SKOJIOTUU C APYTUMH HayKamHu.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUpoAHbIE U JiabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3EM 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3Kogorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHHIA OKPYKAIOLIEH CPEABD).

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okosnoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AercTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEeHUCTBUS dKojormueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtndeckue ¢dakrtopel. CBeT Kak nsKojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTONEpPUOaU3M.

Temneparypa kak skojormyeckuid Qakrop. [eilicTBue Temmeparypbl Ha
opraHu3Mbl. [ToMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii k
nojAJiep>KaHu0 BojgHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLIEHUIO K
Bojie. [Ipucnoco6nenns XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYyILHAs, MMOYBEHHAs,
rIyOMHHAsT  TOMAMOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucrnocoOneHuss OpraHu3sMoB K
JKW3HU B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnennvie @opmbl opraHu3MoB. [loHsiTHE O JKHU3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHUM: NEpEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero gopmel. Ilapazutusm, koonepauus,
MYTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOUCHHS.

JleMoHCTpauun

Tabmuplt 1 cxembl: «Okosnoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl o0OWTaHUS OpraHu3MoB», «buosornueckue pUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  JKHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repObapur pacTeHUW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHUSI, TepOapuu M KOJUICKIINHN TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUH, uydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpeaax,
repOapul M KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOMINX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopnasi padora «BrbisiBIeHHE MPUCTOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BbisiBIeHHE TPUCTOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. DK010rus1 BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISIUU. [Tomymsiiuss Kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisuuid. OCHOBHbBIE TOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHasi M TOJIOBAasl CTPYKTypa, pPOKIAEMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHdyeckuii MOTeHLHMA MOMYJISLUU.
MonenupoBaHue AMHAMUKY nonyJsiinud. KpuBble pocTa YHCIEHHOCTH MOIMYJISLUH.
KpuBble BbDKHMBaHUS. Perymnsiiys YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[Tonsitue 00 sKomornyeckoil Huie BUAa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Huiy. [loTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUABI M HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosornueckue
WHBAa3UH YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa nomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyiasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMamMun», «Mojeib 3kosiorndeckor Huu Jx. M. XaTuuHcoHay.

Oo6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMsslH pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust coodmEeCTB. IKOJIOTrHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3u MexIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOWOTHYECKHE OJOKH
skocucteM. [TouBbl ¥ Wbl B 3KOcHucTEMax. KpyroBopoT BeIEeCTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBI. buomacca u  mpoaykuus.
DKOJOrM4ecKHre MUpaMuIbl YUCeNl, OMOMAaCChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHnoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocUcmembl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmblHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXTy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kuouesvix
61008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl  pPA3HbIX Munos Ha
cyOOpeaHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt uw  cxembl:  «CtpykTypa  OuoleHO3a»,  «IDKocucTema

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
IpynIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTMYECKass MUPAMHIA YUCEID,
«IJKkonoruyeckas nupamuaa OMOMacch», «IKOJIOrMYEcKas MUpaMua SHEPTUMY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBleHHE Jieca Mocie
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemecTBs U MOTOK
SHEpPruu B arpoueHosey», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepeid, repO0apuu KyJabTYpPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIN WM MTOHMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsI B arposKOCHCTeMy (Ha MOJe€ WIH B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000ji04ka 3€MIIM, TJ/I€ CYIIECTBYET WIH
CylIecTBOBaJa KW3Hb. PazButue nmpeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
r1106anpHOM 3KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o O6umome. OCHOBHBIE OMOMBI CYIIM:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC W IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHI[UANa U
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepst 3emum», «KpyroBopoT azoTa B mpUpoie»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT Kuciopojga B HOpUPOIEY,
«KpyroBopoT Bojabl B mpupoje», «OCHOBHbIE OMOMBI Ccyliny, «Kiaumatudyeckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IupokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «llycTeiHsy, « Tponmueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPHU3UCHl W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTEHHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbI MPHUPOJIBL.
Kpacasie kHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIMIBI YCTOMYMBOTO PA3BUTUS UYEIOBEYECTBA W TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMOSB30BAaHME M COXPAHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emuyid. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKHUX
kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA M €T0 BEPOSITHBIE TIOCIIECICTBHUS.

Pa3BuTHe METOJOB MOHUTOPHMHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccieo008anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no cocmosaHulo OmMOeNbHuIX U008 u Ikocucmem. (OcCHOBbI



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaIuA

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3HeHue mnouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUN pPa3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBHHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIleCCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mnpenmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIITUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YUaIOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX M IMO3HABATEIBHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCXKIECHUSIMHU, KYJIbTYPHBIMUA LIECHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIePKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaXxJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpal, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U NaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUUCKHX YYEHBIX B CTAaHOBIICHHE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAllMI0 M TNPHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM W OTHAbIXA, pEryspHas Quznyeckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UMHTEpPEC K pa3iuuHbIM cepaM mpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun #  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIIEHWE YPOBHSI DKOJOTUYECKON KyJIBTYphl: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble NpPU U3YYEHUU OUOJIOTHH
3HAHUS W YyMEHUs TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JEUCTBUK, IPUHOCAIIMX BpPEH  OKPYKAIOUIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pELIEHUH IpodsieM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, TTOUCKA MyTEeH BBHIXO/Aa W3 II00ATBHBIX IKOJOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUST OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS U1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIHPHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OOYYArOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (paKT, NPUHUMII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIIMAIBHOW KOMIETEHIIMU OOyYaronuxcs; CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JCUCTBUS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTHUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHust y oOyuaromerocss OyayT chOpMHUPOBaHbl [O3HABATEIIbHbBIC
YHUBEpCaIbHBIC YICOHBIE ACHCTBUSA, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXaTh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecCKHe AeliCTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0ObSICHEHHS (PAKTOB M SIBJICHHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE PaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHUH B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHUs HPOOJEMbl C YYETOM aHAIU3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HaBBIKAMU Yy4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpEeTalUU, MPeoOpa3OBaHHUI0O U TMPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh HW (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIMSIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PEIICHHsS 3aJa4d  pe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAaHHS B IMO3HABATEJIBHYI0 M MPAKTHUECKYIO 00JacTu
KU3HEIeITeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpEjIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIIKE aTbTepHATUBHBIC PELICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IPENCTaBICHUSI, KPUTUUECKH OLIEHUBAThH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM $A3BIK B KayecTBE CpeAcTBa MHpu paboTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYHIECTBY OOCYXIaeMoOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHUS, IMOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHUMATh M HCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;



NPUHAMATh LEJIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOpAKEHNE, OBITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSX M MOCTYIKax IO OTHOILIECHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHIM;

paclIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHUBBHI B JICSTEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPXKAHHMS Y4EeOHOro mpeamera
«buonorusi» Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIECUYCHHE
npopunpHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJIOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 11O
OCBOCHHIO, UHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMUYHBIX YU4€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHusl.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOTKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paluoHaJIBLHOTO
MPUPOIOTIOIH30BaHUS, O BKJIaJIe POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerounas teopust T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(erHOOOpa3usi TOTOMKOB IEPBOrO TMOKOJICHHS, PACIICIUICHHS, YUCTOTHl T'aMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnens, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiiosa), IIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEpPEHUE,
HaOJIFOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M UYEIIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TeTepOTPOGHOTO THUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpraHOMJAaMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M WX (QYHKUUSIMH, MEXITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHWH, JKMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTarlaMu KJIETOYHOIO IUKJIA U )KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI J0Ka3aTeIhCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMH TIPOIIECCAMHU U SBJIICHUSIMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OKCIECPUMECHTATHHBIMU
cpencrBamu, GOpMYIHpPYs I1€Jb HCCIEIOBAHUS, aHAJTU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTABIIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  yYEHHYECKHX
KOH(DepeHIusx;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnacti  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
JESATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOINICH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kacce JOJKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YenoBeyYecTBa, a TaKkKe B PEIICHUH BOIPOCOB PALlMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH I[IEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpe/eNeHUs] U TIOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHMYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOIOrMUYECKHUE TEOpUU
(aBommonronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs 3BOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX 1 HampasieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus k. Xapau u B. BaiinGepra,
3apojsiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAy4YHOIO  IO3HaHMA,
UCIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEI0BAaHUSIX JKUBBIX 0OBEKTOB U HIKOCUCTEM
(omucanue, uzMepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OLICHKM aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHME BBIICIATh CYHIECTBEHHbIE MPHU3HAKU: BHUJIOB, OHOr€OLIEHO30B,
PKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABWXKYIIETO M Pa3phIBAOIICTO
€CTECTBEHHOT'O otbopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMOKYLIUX CHJI 3BOJIOLMU HA F€HO(POH]I OIS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAMU HBOJIIOLUH,
JNBIKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOICHHOCTh BUAOB K cpele OOMTaHusA, aOMOTHYECKHMX M OMOTHYECKHX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPTaHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniatb OMOIIOTUYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OPAaTOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJN3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKOW paboTe mo OHOJIOoruM,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX M CHOCO0aX MpeoTBpaIICHUS
ri100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO34WCTBa, MHILEBON
IPOMBIIIJIEHHOCTH, YIUIYOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIET0 00Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1 0
2 JKuBble cuCTEMBI U UX U3yUYEHUE 1
3 buonorus knetku 0 0.5
4 XuMHYecKasi OpraHu3anusi KIeTKH 10 0
5 Ctpoenue u GyHKIMH KIETKH 8 0 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 0 !
KJIETKE
7 HaCJ'IeI[CTBeHIfaH uHpopMaLus U 9 0 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 1 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1 1
14 I'enernka uenoseka 3 0 0.5
15 Ceneknust OpraHu3MOB 4 0
16 buotexHonorus u cuHTeTHYECKast OMOJIOTHS 4 0 0
17 Pe3epBHOE Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3jiejioB H TeM Konrponsmmie  Tpaxriueckie (uudposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
| 3apox/IeHUe U Pa3BUTHE 3BOITIOIMOHHBIX 4 !
MPEJICTABICHUIA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 1 2
Makpo3BotonHs U €€ pe3ysbTaThl 6 1
4 glelj\zfeczxomaeﬂne Y pa3BHUTHUE KU3HU HA 15 0 L5
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpy’Karollel cpenon
Opranusmsl 4 cpesja 0OuTaHUs 0 0.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
9 DKoJorust cood1EecTB. DKOJIOTHYECKUE 12 | 0
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6 0 0
11 UYenoBek 1 OKpyKaromas cpeaa 1 0
12 PesepBHoe Bpems 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 6







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Koutpoabupie  Mpaxruyeckue U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| buonorus kak KOMIUIEKCHAsI HayKa U Kak | 0 0
4acTh COBPEMEHHOT'0 OOIIeCTBa 03.09.2024
2 JKuBbie cucTeMbl M X CBOWCTBA 1 0 0 04.09.2024
3 YpoBHEBas OpraHu3anys ;KUBbIX CUCTEM 1 0 0 05.09.2024
4 Wcropust OTKPBITUS U U3YUEHUSI KIETKH. | 0 0
Krnerounas reopus 10.09.2024
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
o6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH | 0 0.5
(xpomatorpadusi, anexTpodopes, 11.09.2024
T depeHMaIbHOe HEHTpU(YyTUpOBaHUE,
ITLIP)»
6 XUMUYECKUN COCTaB KJIETKH 1 0 0 12.09.2004
7 MuHepanpHble BELECTBA KIETKH, X | 0 0
Ounonoruveckas poib 17.09.2024
Opranuyeckue BelecTBa KIeTKH — OeJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0 0.5 18.09.2004

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX




peakuuii»

CgoiicTBa, K1accupuKanys U GyHKIUNA

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIILHBIX

0

? 0enKkoB 19.09.2024

10 Oprannueckue BeniecTBa KJIETKH — 0
YTJIEBOJBI 24.09.2024

1 Opranuyeckue BelecTBa KIEeTKH — 0
JIMINABI 25.09.2024
Hyxkneunossie kucnorsl. JIHK u PHK.

JlaboparopHas pabota «lccrnenoBanue

12 0.5
HYKJICUHOBBIX KUCIIOT, BBIJCICHHBIX U3 26.09.2024
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)

13 Crpoenue u pyHkun ATO. [Ipyrue 0
nykieosunrpudocdarer (HTD) 01.10.2024
CexsennpoBanue [JHK. Merozasl

14 T€HOMHUKHU, TPAHCKPUIITOMUKHU, 1 02.10.2024
MPOTEOMUKH

15 Metoab!l CTpyKTypHOI OHOJIOTUU 0 03.10.2024

1 T Bl

6 uIbl KJIeTok. [IpokapuoTudeckas KieTka 0 08.10.2024
CTpoeHune 2yKapuoTHYECKON KIIETKHU.

17 HpaKTqufKaH pabota «/3y4ueHue CBOMCTB 0.5 09.10.2024
KJIETOYHOU MEMOpPaHbI»

18 IToBepXHOCTHBIN ammapar KIETKH 0 10.10.2024
OxHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.

19 [IpakTuueckas padora «M3yuenue 0.5 15.10.2004




20

KJICTKax»

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, T1acTu bl JlabopaTopHas
pabota «lVccrnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

16.10.2024

21

HememOpanHbIe OpraHOUIbI KICTKH

17.10.2024

22

23

24

25

26

Crpoenne u GyHKIUH S1Ipa

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3yveHune cTpoeHwHsI KIIETOK Pa3InIHbIX
OpPTaHU3MOBY

ACCUMUIISIIINS ¥ TUCCUMUIIALIUS — JIBE
CTOPOHBI MeTaboau3Ma. THunbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHune KaTaauTHYeCKOH aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «M3ydyenue pepMeHTaTUBHOTO
pacIIeIuIeHns IEPOKCHIa BOLOPOAA B
PACTUTENBHBIX U KUBOTHBIX KJIETKAX»

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

0.5

0.5

22.10.2024

23.10.2024

24.10.2024

06.11.2024

07.11.2024

27

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

12.11.2024




28 doTocuHTE3 0 13.11.2004
XemocuHtes. JlaboparopHas padoTa
29 «CpaBHeHHeE MPoLeccOoB POTOCHHTE3A U 0.5 14.11.2004
XEMOCHHTE3a»
AHa’poOHBIEe OpraHU3MbL. Bus
30 Opoxxenus. JlabopaTopHas pabora 0
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U 19.11.2024
JIBIXAHUS
31 AdpoOHBIE OPTaHU3MBL. JTarbl 0
IHEPreTHYECKOro OOMEeHa 20.11.2024
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoTtoHoB. Cunte3 AT®: pabora 0
HEOTOHHOﬁ ATq)-CI/IHTaSI)II) 21.11.2024
33 Peakuuu MmarpruyHoro cunTesa 0 26.11.2004
34 Tpanckpunuus — MaTpUYHBIA CHHTE3 0
PHK 27.11.2024
35 Tpancnsiius u e€ sTarnbl 0 78.11.2024
36 KomupoBanue amuHokucnot. Ponb 0
pubocom B OmocuHTe3€e Oenka 03.12.2024
17 Opranu3anuys reHomMa y mpoKapuoT U 0
3YKapuOT 04.12.2024
18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 0
T€HOB y 3YKapuOT 05.12.2024
39 Bupycsl — BHEKIeTOUHBIE (HOPMBI KU3HH 0.5
U obnuratHble mapasuthl. [IpakTuyeckas 10.12.2024




pabota «Co3naHue MOJelid BUpyca»

BupycHsle 3a0051€BaHUS YEIOBEKA,

40 0
’KUBOTHBIX, PACTCHUI 11.12.2024

41 HanorexHosnoruu B 6MOJIOTUN ¥ MEIHLIMHE 0 12.12.2004

42 JKu3HEHHBII UK KIETKA 0 17.12.2004

43 Matpuunslii cunte3 JJTHK 0 24.12.2004
Xpomocomsl. JlTaboparoprast pabota

44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5 75.12.2004
MUKpOIpenaparax»

45 Jlenenue KJI€TKH — MHUTO3 1 26.12.2004
Tuns! knetok. Kapnokunes u HUTOKHUHES.
JlaGopatopHas pabora «HaOnronenue

46 0.5
MHUTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa 28.12.2024
(Ha TOTOBBIX MUKpOIIpENaparax)»

4 P 0

7 eryJsILMsL )KU3HEHHOTO IIMKJIa KJIETOK 09.01.2025

48 Opranmu3Mm Kak eIuHOE 11eI0e 0 14.01.2025
Txanu pacrenuil. Jlaboparopnas pabota

49 . . 0.5
«M3y4yeHne TKaHEeH paCTCHUIN» 15.01.2025
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3yueHue TkaHen 0.5 16.01.2005
KUBOTHBIX»

51 Opranbsl. CHCTEMBI OpPTaHOB. 0.5




JlaGopaTtopHas pabora «/3yueHue opraHoB 21.01.2025

LIBETKOBOT'O PaCTEHUS»
52 Onopa Tena OpraHu3MoB 22.01.2025
53 JIBuKeHHe OpraHu3MoB 73.01.2025
54 [Iutanue opraHu3MoB 78 01.2025
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.

[TumeBapuTenbHas cuctemMa 4yeaoBeKa 29.01.2025
56 JIpIxaHue opraHu3MoB 30.01.2025
57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U

YeJI0BEKa 04.02.2025

T
58 PaHCIIOPT BELIECTB y OPraHU3MOB 05.02.2025
59 KpoBenocHas cucrema nmo3BOHOYHBIX

JKUBOTHBIX U Y€JIOBEKa 06.02.2025
60 Beiaenenue y opranusmMosB 11.02.2025
61 3amuTa y OpraHu3MoB 12.02.2025
62 MMMyHHas cucTeMa 4enoBeKa 13.02.2025
63 PaznpaxxumocTs u perynsauus y

OpraHU3MOB 18.02.2025
64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAs

CHUCTEMA XUBOTHBIX U YCJIOBCKA

19.02.2025




65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB 0 20.02.2025
66 [TomoBoe pa3MHOKEHUE 0 75.02.2025
o1 Meiios 0 26.02.2025
["amerorenes. O6pa3oBaHue U pa3BUTHE
NOJIOBBIX KJIeTOK. JIabopaTopHas pabora
68 0.5
«3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha 27.02.2025
TOTOBBIX MUKPOIIpEnapaTax»
69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB 0
— OHTOI'€HE3 04.03.2025
70 3akajKa OpraHOB U TKaHEH U3 0
3apOJIbIIIEBBIX JTUCTKOB 05.03.2025
Poct u pazBuTHE JKUBOTHBIX.
JlabopaTtopHnast pabota «BrisiBiieHHE
71 . 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIen 06.03.2025
MIO3BOHOYHBIX JKUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaGopaTtopHast pabota «CTpoeHI:Ie OpraHoOB 0.5 11.03.2005
Pa3MHOXEHHS BBICIINX PACTCHUN
7 Hcropust cTaHOBIIEHUS U PA3BUTHUS 0
TE€HETUKU KaK HayKH 12.03.2025
OCHOBHBIC TIOHSITUSI U CUMBOJIBI TEHETHUKH.
74 JlaGopatopHas paboTa «I[p030(1)1/mav1<a1< 0.5 13.03.2005
00BEKT FeHETUUECKUX UCCIICIOBAHUI»
75 3aKOHOMEPHOCTH HACIEAOBAHUS 0.5
npu3HaKoB. MoHOrubpuaHOE 18.03.2025




ckpeuuBanue. [Ipaktuueckas pabora
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHuA y Ap030(uinr"

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

76 0

MOHOTHOPHUIHOTO CKPEIIUBaHUS 19.03.2025
77 AHanu3upymrouiee CKpeuMBaHue. 0

Henonnoe nomuHupoBanue 20.03.2025

JuruOpuHoe cKpeniuBaHue.

[IpakTudeckas padora «3yueHune
78 0.5

PE3YJIbTaTOB TUTHOPUIHOTO CKPEIIIUBAHUS 02.04.2025

y IpO30(HITBD»
79 [{uTonornyeckre OCHOBBI TUTHOPHUTHOTO 0

CKpEILMBAHUS 03.04.2025
80 CuenuieHHOe Hacle10BaHNEe PU3HAKOB 0 08.04.2025

1 X

8 POMOCOMHAs TEOPHS HACIIEICTBEHHOCTH 0 09.04.2025
82 I'eneTnka mona 0 10.04.2005
83 I'eHoTHI Kak 11€JI0CTHAS CHCTEMA 0 15.04.2025
24 I'eHeTHYECKUIT KOHTPOJIb PA3BUTHS 0

pacTeHUM, )KUBOTHBIX U YeJIOBEKA 16.04.2025
35 M3MeHunBOCTh pU3HAKOB. Buabl 0

U3MEHYHUBOCTH 17.04.2025
86 MonudukarmonHas U3MEHYHBOCTh 0 2 04.2005
87 BapuanyoHHblii pa v BaprualioOHHAs 0.5




kpuBas. JJaboparopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBOI»

23.04.2025

88

&9

90

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas H3MEHYHUBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
JIpo30¢uIIbl (Ha TOTOBBIX
MUKpOIpenapaTax)»

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npolecca. DNMUIreHeTUKa U STUTeHOMUKA

0.5

24.04.2025

29.04.2025

30.04.2025

91

92

93

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATN3 POJIOCIOBHOI»

MeToasl METUITMHCKON T€HETUKH

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUN U JICUCHUU
reHETHYECKUX 3a00JIEBAHUN YeTIOBEKA

0.5

30.04.2025

06.05.2025

07.05.2025

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUU U MTOPOJI JIOMAIITHUX
YKUBOTHBIX)

0.5

13.05.2025

95

96

MeTto/1bI CeeKIIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHne MeTo10B
CEJIEKIIUU PACTCHUIN»

I[OCTI/I)KGHI/IH CCIICKIIMH paCTCHI/Iﬁ n

0.5

14.05.2025




#UBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUI»

COXpaHCHI/IC, HN3YUCHUEC U UCII0JIB30BaHUEC

15.05.2025

7 1 0
? TEHETUYECKUX PECYPCOB 15.05.2025
buoTexHonorus kak Hayka u 0Tpacib
98 npousBojcTBa. [IpakTuyeckas padora 1 0.5 20.05.2025
«M3yuenne 00beKTOB OMOTEXHOIOTUI
99 OCHOBHBIE HAIIPABJICHHUS] CAHTETHYECKOM | 0
ouosioruun 20.05.2025
100 XpoMOCOMHAs M TeHHAsl UH)KEHEPUs 1 0 21.05.2005
101 Menunuackue OMOTEXHOJIOT I 1 0 21.05.2025
102 PesepsHbliit ypok. IloBTopeHnue, | 0
0000111eHHe, cCUCTEMATHU3alis 3HAHUN 22.05.2025
OBUIEE KOJIMYECTBO YACOB I10 102 185

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
n/n Tewa ypoka Bceero Kontpoaburie  Ipaxruyeckue U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 OpontonuonHas Teopus Y. Jlapsuna 1 0 0 03.09.2024
) JIBIOKyIIIME CUITBI 3BOJIFOLIMK BUI0B 110 Y. | 0 0
HapBuny 04.09.2024
3 bopwba 3a cyiecTtBoBaHM€e, €CTECTBEHHBIH | 0 0
U UCKYCCTBEHHBIN 0TOOD 06.09.2024
4 DopMHUPOBAHHUE CUHTETUYECKON TEOPHUH | 0 0
IBOJIIOLUH 10.09.2024
5 OTaIbl 3BOIOIIMOHHOTO MpoIiecca: 1 0 0
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS 11.09.2024
6 [Tonmynsiuyst — 27€eMeHTapHas €IMHULA | 0 0
SBOJIIOLIUH 13.09.2024
3aKOH reHeTUYECKOTo paBHOBecus Jx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas | 0 0.5
pabota «BbIsiBIeHNE U3MEHYHBOCTH Y 17.09.2024
oco0eit 0ZJHOTO BHIa»
8 OnemMeHTapHbIe (PaKTOPHI IBOJTIOLUN 1 1 0 18.09.2004
9 O ekt ocnoparens. dpdexrt ) 0 0
OYTBUIOYHOTO TOPJIBIIIKA 20.09.2024
10 Murpanuu. M3omsmum nomysiui: | 0 0
reorpaguueckas, OMoJOrHuecKas 24.09.2024




11

12

EcTtecTBeHHBIN 0TOOP — HAIPaBIISIONTUN
(hakTop IBOIIIOIIHH

[TooBoit oT6OP

25.09.2024

27.09.2024

13

[IpucnocobIeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPOIBOJIIOIIH.
JlaboparopHas pabota «3ydenue
apoMop(}030B U UAHOAAANITALIUHN Y
pacTeHUi U )KUBOTHBIX)

0.5

01.10.2024

14

[Tpumeps! mpucmocoOieHuit y
OpraHu3MOB: MOP(OIIOTHIECKHE,
(usnonornueckre, ONOXUMHYECKHE,
noBeneH4eckue. JlabopatopHas padbora
«[IpucrocobaeHus] OPraHu3MOB U UX
OTHOCHUTEJBHAS LIEIeCO00Pa3HOCTh

0.5

02.10.2024

15

Bun, ero kputepuu u CTpykTypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
10 MOP(OJOTHIECKOMY KPUTEPHIO)

0.5

04.10.2024

16

17

18

CrpykTtypa Bz

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUI

CBs3b MHKPO3BOJIIOIUHN U SITUACMHUOJIOTUA

08.10.2024

09.10.2024

11.10.2024

19

20

MaxpoaBosmtonus. [Taneontonornueckue
MCTOJbI U3YUYCHUS 3BOJTIOITUN

BI/IOFCOI‘pa(bI/I‘{CCKI/IC MCTOIbI U3YYCHU A
9BOJJIIOIIMH

15.10.2024

16.10.2024




OMOPHOIOTrMYECKHE U CPABHUTEIBHO-

21 MOP(OJIOTHUECKUE METO Bl U3YUEHUS 0 18.10.2004
IBOJIIOLIUU
MonekynspHO-reHeTHUECKUE,
22 OMOXMMHYECKHE U MaTeMaTUYeCKue 0 2102024
METO/IbI U3YYECHHSI SBOTIOIUN
23 OO0111e 3aKOHOMEPHOCTH IBOJTIOIHH 0 73.10.2024
24 AJnlanTiBHas paauanus. 0
HepaBHOMEpPHOCTH TEMIIOB IBOJIFOLIUU 25.10.2024
25 HayuHble rUIOTE3bI MPOUCXOKICHHS 0
JKU3HU Ha 3emJie 06.11.2024
26 JonayuyHble peCTaBICHUS O 0
3aPOKJICHUU KU3HU 08.11.2024
7 OCHOBHBIE Tarbl HEOPTaHUYECKON 0
ABOJIFOLIIN 12.11.2024
28 I'unoressl 3apOKICHUS KU3HU 0 13.11.2004
Uctopus 3emiu 1 MeTObI €€ N3YUSHUSI.
29 JlaGopatopHas pabota «3yuenue u 0.5
OIIMCaHUE UCKOIIAEMBIX OCTaTKOB IPEBHUX 15.11.2024
OpPTaHU3MOBY
30 HavanbHble 3TaIbl OpraHun4eckoin 0
3BOJIOIUA 19.11.2024
31 OBOJIOLHS YYKAPUOT 0 20.11.2004
3 OCHOBHBIE 3Tarbl HBOTIOLUN 0.5
pactutenbHOro mupa. [Ipakruueckas 22.11.2024




pabora «3yyenue ocobeHHOCTEH
CTPOCHUS PACTECHUI Pa3HBIX OTIEIOB)

OCHOBHBIE 3TaNbl YBOJTIOLMHU JKUBOTHOTO

33 MHupa 0 26.11.2024
DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas
34 pabora «M3ydeHune ocoOeHHOCTEH 0.5 27 11.2024
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U 0
rnepuoaam 29.11.2024
36 MaccoBble BBIMUPaHUSI — SKOJIOTUUYECKUE 0
KPHU3UCHI TPOILIOTO 03.12.2024
37 CoBpeMeHHbIN IKOJIOTUYECKUI KPU3UC, 0
€ro 0COOEHHOCTH 04.12.2024
18 CoBpeMeHHas cucTteMa OpraHu4eckoro 0
MPOILIOTO 06.12.2024
39 OCHOBHBIE CUCTEMATUYECKNE TPYIIIBI 0
OpraHu3MoOB 10.12.2024
40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE 0 11.12.2004
41 PazButue npencrasienui o 0
MPOUCXOKICHUN YEIIOBEKA 13.12.2024
MecTo yenoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHas
42 pabota «3yduenue ocoOeHHOCTEN 0.5 17.12.2004
CTPOEHHUSI CKEJIeTa YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOKICHUEM)
43 JIBHKyILME CHIIBI AHTPOIIOTEHE3a 0

18.12.2024




CooTHoIIIeHHE OUOJIOTUYECKUX U

44 0
COIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E 20.12.2024
45 OCHOBHBIE CTaJU1 aHTPOIIOI'eHE3a 0 24.12.2004
46 [Taneoreneruka u najaeoreHOMUKa 0 75.12.2004
47 DBOJTIOLIMS COBPEMEHHOT'O YeJIOBEKA 0 27 12.2004
Yenoseueckue pachl. [Ipaktuueckas
48 paboTta «I/ESyquI/Ie 9KOJIOTUYECKUX 0.5 10.01.2025
aJlanTalnui 4eIoBeKa»
49 MexaucuuIniInHapHble METO bl 0
AQHTPOIOJIOTUU 14.01.2025
50 3apoxICHUE U PA3BUTHE IKOJIOTHH 15.01.2005
Mertoas! 3xonoruu. JJaboparopHas pabora
51 «3yuenune MfTO,[LOB IKOJIOTHYECKUX 0.5 17.01.2005
MCCIIEJOBAHUI
57 3HaueHUe SKOJOTUUECKUX 3HAaHUM JJIs 0
yesoBeKa 21.01.2025
53 Dxosiorudeckue hakTops 0 2 01.2025
AbuoTtnueckue Gaxktopbl. CBeT Kak
54 sKoJsioruueckuit gpaxrop. JlaboparopHas 0.5
pabota «BpIsBIEeHNE TPUCTIOCOOIECHHIHA ' 24.01.2025
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue Qaxropsl. Temneparypa
55 . 0.5
KaK 9KOJIOTUYECKUH (haKTop. 28.01.2025




JlaGopaTtopHnasi pabota «BplsBiieHHE
MPHUCTIOCOOICHHUIA OPTaHU3MOB K BIIHSTHHUIO
TEMIIEPATYPHI»

AbGuotnueckue dakTopbl. BraxHocTh Kak
skosoruueckuii pakrop. Jlaboparopuas

56 0.5
paboTa «AHaTOMUYECKHE OCOOEHHOCTH 29.01.2025
pacTeHUM U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHUs OPraHU3MOB 0 31.01.2025

58 buonornueckue puTMbl 0 04.02.2005

5 XK 0

9 W3HEHHbIE (POPMBI OPraHU3MOB 05.02.2005

60 buotnyeckue pakTopsl 0 07.02.2025
3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI

61 TSl CYIIIECTBOBAHMS OPTaHU3MOB B CpeJie 0 11.02.2005
obutaHus

& DKOJIOTUYECKUE XAPAKTEPUCTUKHI 0
HOMYJISIIIUU 12.02.2025
OCHOBHBIE TIOKA3aTENU MOMYJISIUN:

63 YUCJIEHHOCTD, INIOTHOCTh, BO3PAcTHAs U 0 14.02.2005
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTeNN MOMYJISIIAN:

64 POXKJ1a€MOCTh, IPUPOCT, TEMI POCTA, 0 18.02.2005
CMEPTHOCTb, MUTpAllUU

65 DKojoruyeckasi CTpyKTypa Monysiuu 0

19.02.2025




66 JlnHaMuKa TOMYJISIUY U €€ PeryJIsius 0 21.02.2005
67 KpuBble pocta 4ncIeHHOCTH MOMYIISALUU. 0
KpuBbie BbIKHMBaHUSA 25.02.2025
DKoJIOru4eckasl HuIIa BUja.
68 JlaboparopHas Iv)a60Ta «[Ipucnocobnenus 0.5 26.02.2005
CEMsIH paCTEHUM K PACCEICHUIO»
69 Bun xak cucrema nonyssiuuii 0 78 02.2005
70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUN 0
JKUBOTHBIX 04.03.2025
1 _
7 Coo011ecTBO OpraHu3MOB — OHOIICHO3 0 05.03.2025
2
7 DKOCHCTEMA KaK OTKpPBITasi CHCTEMA 0 07.03.2025
73 KpyroBopoT BelecTB 1 MOTOK SHEPTUHU B 0
JKOCHUCTEME 11.03.2025
74 OcHOBHBIE TTOKA3aTEIN SKOCUCTEMBbI 0 12.03.2025
75 DKOJOTUYECKHE MUPAMUJIbI 0 14.03.2005
7 nu —
6 3MEHEHUSI COOOIIECTB — CYKIIECCHH 0 18.03.2005
IIpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI
77 . 0
03ep M peK. DKOCHCTEMBI MOpel U OKEaHOB 19.03.2025
78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI 1
TYHJp, JIECOB, CTEIEH, IYCTHIHD 21.03.2025
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 0




Ypboakocucremsl. [Ipaktudeckas padora

02.04.2025

80 .
e s 0 s
3aKOHOMEPHOCTH (HOPMUPOBAHUS
1 . .
8 ;);:((});:::; aB)I:aI/IMOHeI/ICTBI/II/I OpraHu3MOB B 0 08.04.2025
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN
20 pa3HBIX TUTIOB HA CYOOPTraHU3MEHHOM, 0
OpraHU3MEHHOM, TOMYJIALIMOHHOM U 09.04.2025
HKOCHUCTEMHOM YPOBHSIX
23 buocdepa — obmeranerapuas 0060109Ka 0
3emiun 11.04.2025
84 VYuenue B. U. Bepnasckoro o 6uocdepe 0 15.04.2025
25 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0
ouocdepsl 16.04.2025
36 KpyroBopotsl BemiecTs u 0
OMOre0XUMHYECKUE LIUKIIBI 18.04.2025
37 3oHanbHOCTH Onochepsl. OCHOBHBIE 0
OMOMBI CyIIN 22.04.2025
88 VYcroituuBocTh Ouochepsl 0 2 04.2025
89 DKOJIOrHYecKre KPU3UCHI M UX MTPUUNHBI 0 73.04.2005
90 BosneiicTBue uenoBeka Ha 6nochepy 0 73.04.2005
91 AHTpPOMOTreHHOE BO3JICHCTBUE HA 0




pPaCTUTEINIbHBIN U )KUBOTHBIA MUP

25.04.2025

92 Oxpana npupoabl 1 0 25.04.2005
93 OCHOBHBIE IPUHIIHIIBI YCTOHYNBOTO 1 0

pa3BUTHS YEJIOBEUYECTBA U IIPUPOJIBI 29.04.2025

PanyonansHO€ IPUPOAONOIb30BAHUE U
94 COXpaHEeHHE OMOJIOTHYECKOTO 1 0

pa311;)006pa3m 3emin 30.04.2025
95 O6o061enue o Teme «MUKPOIBOJIOLUS U | 0

€€ pe3yJIbTaThl» 06.05.2025
96 O6006menne o Teme «MakpoIBOIIOLUS H |

e€ pe3yJIbTaThl» 07.05.2025
97 O606menue no Teme «IIpoucxoxaeHue u | 0

pa3BUTHE )KU3HU HA 3EMIIE» 13.05.2025
08 O606menne o Teme «lIpoucxoxaeHue |

YeJI0BEKa — AHTPOIIOTEHE3» 14.05.2025
99 O06o01eHue 1Mo Teme «IKOJIO0THs — HayKa | 0

0 B3aUMOOTHOILEHUSAX OPraHU3MOB 16.05.2025
100 O6061enne no Teme «OpraHu3Msl U | 0

cpena oOuTaHUS» 20.05.2025
101 0O0001enne 1Mo TeMe «DKOJIOTUA BUIOB U ) 0

MIOIYJISILA 21.05.2025
102 O6006menue mo Teme «buocdepa — 1 0

r1100anbHast IKOCHUCTEMAY 23.05.2025

OBLIEE KOJIMYECTBO YACOB I10 102 9.5

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucTemMsl U POLIECCHI; yriyOiaeHHoe o0yuenue, 10
kiacc/ Tepemor A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosiorus. buosnornueckue cucteMsl U IPOLIECCHI; yriayOineHHoe o0y4yenue, 11

kiacc/ Tepemon A.B., IletpocoBa P.A. O011ecTBO ¢ OrpaHU4EHHON

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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