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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 N2 273-d3 «0O06 obpazoanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuyHble mpenMers». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe MPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepennann  oOy4eHUsT Ha YpOBHE CpEeAHEro ooOiiero oOpa3oBaHUA U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01mM, cpeHUM NpodeCcCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHpPOBAaH Ha
MIPUOPUTETHOE pEIIeHNUE 00pa30BaTEIbHBIX, BOCHHUTATECIBHBIX W Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpenMery "buosorus" naér mpeacTaBlieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YpPOBHE, OIpeseseT 00s3aTeabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHHE, €r0
CTPYKTYPUpPOBAaHHME TIO pa3ieliaM M TeMaM, paclpelelieHne Mo Kjaccam,
PEKOMEHJIyeT TMOCIEeI0BATeIbHOCTh M3YYEHHUS y4eOHOro Marepuaia ¢ Yy4EToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO  o0miero oOpaszoBaHusi, Oyarogaps 4YeMy MPOCMATPUBACTCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIHTAaHHE OEpeKHOTO OTHOUICHHMSI K OKpy)Kamolled mnpupogHoi cpexae. B
nporpaMMe 1Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIrO MpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHHS U B
(GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4arolmuxcss MO0 OCBOCHHUIO COAEpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHubiii ipeamet «buonorus» Ha ypoBHE CpelHEero oomero oopa3oBaHUs
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsieHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX



MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTMUA U OHOJOTHUU Pa3BUTHS,
TeHETHUKH, CEJCKIIUN, ONOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriIyOJIEeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3ax M OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacuiMpeHbl U yriayOJjeHbl OMOJOTMYECKHWE 3HAHUSA O PACTEHUSIX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OWOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS HpPU HU3YyYECHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Myupa Ha 3emiie,
COXpaHEeHUs OMOJIOTHUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4alOTCSi OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHWUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4€HUE, OCHOBBI DKOJIOTUU U yUeHUe 0 onocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJCpXKaHUS HHTEpeca oOydaroumxcs K OHWOJOrMHM Hapsagy co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEllICHUE BAXKHEUIINX OMOJOTMUYECKUX U SKOJOTHYECKUX MPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOJaEéHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHH
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU MHTEpECa K OMpeAeNEHHON oOnactu



npo(heCCUOHATIBHON JESITENbHOCTH, CBSI3aHHOW C OuoJjorueil, mnu K BBIOOpPY
y4eOHOT0 3aBeICHUA I IPOJOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIENYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, onocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHE OOYy4YaloIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOW OHOJOruM, SMOpUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTopuM W B Mpupoje (HaOmroaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYalolUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIHIO; I0JIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIIMBAaTh CBSI3b MEXKAY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOJIONATh  MEPHI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00y4YarOIMXCsl HUHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOruel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTHYECKUX
00OBEKTOB U MPOIIECCOB;

BOCIIUTAHUE Yy 00YYaIOIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIeH KyJbTypbl TMOBEACHHUA B MPUPOJIE;
UHTETpaliy €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHne  OO0y4aroIMMMCS ~ KOMIIETEHTHOCTM B palMOHAJIbHOM
IPUPOJIONIOIB30BAaHUMN (COOIIOAEHUE NPAaBWJI IOBEIEHUS B IPUPOAE, OXPaHbl
BUJIOB, SKOCUCTEM, Orocdeprl), COXpaHEHUU COOCTBEHHOIO 3I0POBbSI U 3/I0POBbS
OKpyXXammux Jojned  (cobmoneHuss Mep mnpodunaktuku — 3a00JIeBaHUH,



oOecrieyeHue O€30MacCHOCTU KU3BHEIEATETbHOCTH B YPE3BBIYAWHBIX CUTYyaIUsX
OPUPOTHOTO U  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUU B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBMUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHCS
WHIUBUYaIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
NOCIEAYIONEMY MPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WH/IMBUIYaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErroHa.

OO1ee 4nMca0 YacoB, OTBEICHHBIX HA U3y4YE€HHE OMOJOTHUH Ha YTiayOJIeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heedio).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHENM(PHUKU €ro COAEpKaHWS M HAMpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsIX CpPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIOBHEM NPU O0YyUYEHUU OMOJIOTHH HA YIIyOJIEHHOM ypOBHE
SBIISIETCSL TIPOBEJCHUE JTA0OPATOPHBIX M TMpakTUdecKux pador. Taxxke ydactue
00yJarolumxcs B BBITOJHEHUH MPOCKTHBIX W y4EOHO-UCCIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIEeTCs y4YUTEIeM Ha OCHOBE HMEIOLUXCA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOJHBIX YCIOBUM.

COJEPXAHUE OBYUYEHUA

10 KJIACC

Copnepkanue TporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou uroropoi arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OMoJIOTHsl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
ouosiornu.  buojmornueckue HaykKM M U3y4aeMble HUMH  TPOOJIEMBI.
dyHaaMeHTalbHbIC, NPUKIAIHbIE W TOUCKOBBIE Hay4dHbIC HCCICIOBAHUS B
Ouonoruu.

3HadeHne O6uonoruv B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaYeHHE OWOJOTUU B
MPAKTUYECKON JICSATEILHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SHCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpets: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apseut, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX H3yYeHHUE



KuBble cucTEMBbl Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEJIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIH,
TKaHEBBIH, OPTaHU3MECHHBIH, MOIYJISILIUOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreonienoTnueckuii), oOuocepHsit. Ilporeccsl, mnpoucxoadiue B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKU >kuBOro. JKu3Hp Kak (opma cyliecTBOBaHUS
Marepun. Hayku, n3yyarore KMBbIE€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNH.

N3ydeHnne >XUBBIX cucTeM. Meroasl Ouosiornueckoil Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anusl, Meraananus. [lonsaTue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOW. IlmaHmpoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. HyneBast runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaroB. [IpuumMHBI HCKaxXeHUs pe3yJIbTAaTOB JKcrepuMeHTta. lloHATtue
CTaTUCTHYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OpraHuU3allud KUBOU
npupoab», «CTpoeHHE XWUBOTHOW KIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  ymabopaTopHoe  OOOpyIOBaHHWE IS TPOBEACHUS
HaOJIIOICHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE pPa3IMYHBIX METOAOB IIPH
M3YUYECHUH KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS e€AWMHUIIA KUBOro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS COBPEMEHHON KJICTOUYHOMU
TEOPUH.

MeTonpl  MONIEKYJISPHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpoMarorpadusi, snexTpodopes, METon MEYEHBIX aToMOB, auddepeHInanbHOe
HEeHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DIEKTpOHHAasi MUKpockonus. Kougoranvnas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pazBUTHA METOAOB MUKPOCKOTIUID.



OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

IIpakTnyeckas pabGora «/3ydyeHHe METONOB KIETOYHOHM OHOJOrUU
(xpomarorpadus, anexrpodopes, auddepeHmanbHoe IEHTPUYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Boma u e€ ponb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOPETYIsuu. MuHepanbHble BEIIECTBA KJIETKH, UX OMOJIOruYecKas
poJib. Posib KAaTHOHOB Y aHMOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€lKOBOUM Mosiekysbl. [lepBuuHas
CTpyKTypa Oeika, TMenTHIHas CBs3b. BTopuuHas, TpeTW4Hasi, YETBEPTHUUHAS
CTpykTypbl. JleHatypamusi. CoiictBa OenkoB. Kiaccudukamus — Oenkos.
buonornyeckue Qpynkiun 6enkoB. Ipuonsi.

VYrneroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCAXapyabl U MOJUCAXAPUIBI.
OOmmii 1IaH CTPOeHHS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuast. l'uapodunsHo-ruapodoOHBIe cBOMcTBA. Kilaccudukarus Tumnumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe cBOMCTBa OMOIOTHYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupanbs. MectoHaxoxaenue u ouonornueckue pynkuuu JTHK.
Bune PHK. ®yukunn PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaAHUS
CocTaBa W TMPOCTPAHCTBEHHOW CTPYKTYphl OWOMOJeKyn. Mooeruposarue
CcmpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cCunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JeMmoHcTpanuu

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BeliecTBa B coctaBe OpraHu3mMoBy», «CTtpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYNbl», «CTpoeHHE MOJICKYI



yrieBonoBy, «CTpoeHne MoyeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opyoBaHue: XUMUYECKasl TOCY/Ia U 000pYA0BaHUE.

JlabopaTtopnasi padota «O0Hapyx)eHHEe OCJIKOB C MOMOIIbIO KAYECTBEHHBIX
peakuuii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIMH KJICTKH

Tumbel KIETOK: J3yKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHure NpoKapuoTUIECKOU KiIeTku. KinerouHast cTeHka OakTepuidl U apXew.
OCOOEHHOCTH CTPOEHHSI TEeTepOTPO(HON U ABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapuOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBaHHE AYKapUOTHYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IMIa3MaTUYECKyt0 MeMOpaHy: NMacCHUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. Pabota HaTpuii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, ¢arouuTo3. Dx3o1uTo3. Kierounas
creHka. CTpykTypa U (QyHKIMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

[utonna3ma. [{uto3one. Llutockener. [IBmxeHne nurormiazMbl. OpraHouasl
kieTkd. OnHoMeMOpaHHBbIE OpraHouibl KIETKU: HHAOIJIa3MaTHYecKas CeTh
(BIIC), anmapat ['onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIHHU. B3anMocCBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiEeTKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyfsipHbIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkius anmapata ['onbmxu. Moougurxayus 6enkos 6
annapame [ onvoocu. Copmupoexka benxkos 6 annapame I onvoxcu. TpaHcmopt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MHUTOXOHJPUHM,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MHUTOXOHIpuM u tmuiactunl. [lepBuunsie,
BTOPUYHBIE W  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJOpOMIacThl, XPOMOIIACTBI, JIEMKOIIJIACTHI BBICIIIUX PACTECHUM.

HememOpanubie opranouabl kiaeTtku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
neHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle denxu.



Anpo. O6osouka siapa, XpOMAaTHH, KapUoILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkun. SnepHeiii 6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpoMocoM B uHTep(ha3zHOM sape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. HoepHvili
MpAaHCnopm.

Kinerounsle BkatoueHus1. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKM», «CTpoeHue  pacTUTEIbHOM  KIeTKW», «CTpoeHue
MHUTOXOHAPUWNY, «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKI.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEnapaThl OaKTepUaTbHBIX KIETOK.

JlabopatopHass pabGora «l3yueHue CTPOEHMS KIETOK pas3JIMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydueHune CBOMCTB KJIETOUHON MEMOPAHB».

JlabopatopHasi padora «lccinenoBanue IUIa3MoiIM3a W JIEIJIA3MOJIU3a B
PACTUTENIbHBIX KIETKAX).

IIpakTuueckass  padora  «l/3ydyeHue  JBUKEHHS  LUTOILUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHUe JHEPIHHU B KJIeTKe

AccuMMWISIIIMS M TUCCUMIIISALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEIIIECTB: aBTOTPO(HBIA U TeTepoTpOodHBIA. YUacThe KHUCIOpOJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHue kieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUX BellecTB B KieTke. DorocuHTes.
AnokcueenHvlli U oxcuceHHbll omocunmes y odaxkmepuii. Ceemocobuparowue
nueMeHmbvl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiap XJIOpoIiacToB B IpoLecce
dborocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., C4. u CAM-munwvi
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusiHue pa3iauyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Oposkenus. I[lpoaykTel OpokeHHMS M UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.



AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe okucaeHUEe, UM KIETOUHOE JbIXaHue. Pojib MUTOXOHIpUI B
npolieccax ouonoruyeckoro okucienus. [{uknuueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memopanHo2o epadueHma npomoros. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibel 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 00MeH», «brnocuHTe3
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3M.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYIOBAaHHUE JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yyeHue  KaTaqUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlabGopaTopnasi padora «l3yueHue (epMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsencrBenHasi uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuyHoro cuHres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBeHHOW MHGoOpManun. [ eHeTHYecKuit
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptaeix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCHpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, UHmezpasda.

BupycHbie 3a00eBaHus 4elioBeKa, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHpie 1 MEAUITMHCKAE TTPOOITIEMBI.



buoungopmamuka: unmeepayus u ananuz ooavuux maccusos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCTpaMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUA.

Tabmuubr u cxembl: «brocunTe3 O6enkay, «['eHeTndeckuit Kom», «BUpych»,
«baxTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza u Mutos.
Oco0eHHOCTH TPOIIECCOB, MpoTekaronmx B uHTEepdaze. [loaroroBka KIETKH K
nenenuto.  I[IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAJICIBbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeromMepaza. XPOMOCOMHBIA HAaOOp KJIETKM — KapuoOTHUIl. JIUMIOWAHBIA W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wimetku — wmuTo3. Craauu MHUTO3a M TPOUCXOISAIIME B HUX

nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHE3. buosiorndueckoe 3HayeHUe
MHUTO3A.

Perynsinus MUTOTHYECKOTO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnornTos.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuTo3», «CTpoeHwue
xpomocomy, «Pemmkanusa JHK.

O6opynoBaHuEe: CBETOBOM MUKPOCKOT, MUKpompenaparsl: « MUTO3 B KJIETKaX
KOpELIKa JIyKay.

JlaGopaTopHas pabdora  «l3yuyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopnasi padora «HabmoneHne MuTo3a B KJIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCcOoOEHHOCTH ~ CTPOEHUS U IKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, APpyrue NpoTUcThl. KoJloHHaNbHbIE OpTaHU3MBI.



B3anMoCBsI3p 4AaCTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pacofiOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENbHAS, MbIMIeYHasi, HepBHasg. OCOOCHHOCTH CTpOCHUS, (PYHKIUH W
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEU.

JIBmkeHne  opraHu3MoB. JIBM)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranusmoB. IlorjomieHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuUIlOI0CTHOE U
BHYTPHUKJIETOUYHOE nuuieBapeHue. [IutaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumieBapurtenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue sxuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxxHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. [[pIxaHue mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSA JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MiIeKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BeEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema W €€ Oprassl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIHMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. PaboTa
ceplila v €€ peryJisius.

Beigenenue y opranu3mMoB. BeineneHue y pacteHuil. Beimenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICIICHHUS.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM U BBIICJIIUTENIBHON cucTemMaMu. Beigenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [Touku. CTpoeHue u (QyHKIHMOHUPOBAHUE
Hepona. OOpazoBaHue MOYH y YeJIOBEKa.



3amMra y OpraHu3MoOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCThl MNPOCTEMINMX. 3alUTa Yy MHOTOKJIETOYHBIX PAacCTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOH 3aIUThl. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema uyenoBeka. KneTouHslit u
TYMOPANbHBIA HUMMYHUTET. BpoXaEHHBIH u TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTs W perymsanus |y  OpraHusmoB. Pas3npaxuMocTs y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxxumocTts u perymsuusa y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas peryisiiaus y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNBl. DBOJIOUNOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBbl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. [IeliCTBHE TOpPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHE CTEOIs»,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresbHas

CHUCTEMA, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BblaenurenbHas CcUCTEMa», «OHAOKPHUHHAsA cuUCTeMa», «CTpOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssrymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENapaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUM pas3HbIX OTAEJIOB, BIAXKHBIE IMpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH IOYBEHHOTO M BO3YIIHOTO MTUTAHUS PACTEHUH,



pacuieruieHus Kpaxmaiia U 0eJIKOB Mo AecTBrueM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIESU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabGopaTopHnasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrosoro  pa3MHOXEHHUs: TMOYKOBAHHME,  CIOPYJISIUSA,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTkW, WM rametbl. Meiio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). JpoOmnenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIONMICTOCA 3apojbllia (IMOpPHOHAIbHAS WMHIIYKIIHS).
3akyagka IUlaHA CTPOCHHUS JKUBOTHOTO Kak pe3ysibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTomOpuoHanbHblli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKOe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPHOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [leproibl onTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

PasMHoeHne m pasButue pacteHuil. ['amerodur m cropodur. Meiio3 B
’KU3HEHHOM 1MKjie pactenuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
['amerorene3 y pacreHud. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENIBHBIX
opranu3moB. JIBoifHOE OIJIOOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHH.



MexaHu3MBbl pETyISLIAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHue», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHoOXeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKJIETKH U crepmaTo3ousa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkmn», «JIBOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JABYAOJIbHBIX pACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHnasi padora «/3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITIpEnapaTax».

IIpakTnueckass padora «BpIsiBIEHHE NPHU3HAKOB CXOJCTBA 3APOJBIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpPraHoOB pPa3MHOKEHHUS BBICIINUX
pacTeHU».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mennens, I'. ne @puza, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pa6otel H. K. KonbioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. .
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUleNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uwimmnuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopnasi paGora «/[po3odmima kKak OOBEKT TICHETHYCCKHX

HUCCJIICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

ennHoo0pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoii



3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPHIHOTO CKpelIMBaHus. [ umore3a YucToThl raMer.

AHanuzupytoniee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HacleJOBaHU.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcleOBaHWsI ~ Mpu3HakoB.  lluromornyeckne  OCHOBBI  JUTHOPUAHOTO
CKpEILMBaHUS.

CuemieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHoe
HACJICJOBAaHUE TEHOB, HAPYIICHHE CLEIUICHUS MEXIAYy TI'€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTuka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS osa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhId MOJ. ['eHeTmueckas
CTPYKTYypa IOJOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIVIEHHBIX C IOJIOM.

['enoTtum kak nenoctHas cucreMa. [1nefoTponus — MHOXKECTBEHHOE JIECTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3auMoJelcTBHE HEAUICNbHBIX T'€HOB.
Kommiementaprnocts. Onucras. [lomumepns.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (U3NOJIOTMYECKUX TPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHNU3Mbl B3aUMOJACHCTBUSI «XO3SIMH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTMdeckrne acneKkTbl KOHTPOJIS H
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAUU B TOKOJICHHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «llepBoiii 1 BTOpOil 3akoHBl Mennens», «Tpetuii 3akoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Haclel0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denomeka», «Kapuotun gpozodmiby, «Kapuotunm nruimy,
«MHOXX€eCTBEHHBIN ajljIennu3M», « B3auMoaencTBue reHoBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAllMd 3aKOHOB €IMHOOOpasus
rUOpUJOB TIEPBOTO TIOKOJICHHSI M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALIMHA CLEIUIEHHOTO HACJEJI0BAHMS IMPU3HAKOB, CBETOBOW MHUKPOCKOII,
MuKpornpenapar: «Jpozodumnay.

IIpakTuueckas paGora «l3ydyeHue pe3yJabTaTOB MOHOTHOPHUIHOTO
CKpEILIMBaHUS Yy APO30(PHITB».

IIpakTuueckass  padora  «M3yueHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GOopMUpOBaHUU (HEHOTHUIIA.
N3mMeHunBOCTh NMpHU3HAKOB. KaueCcTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.



MonudukanmonHas U3MEeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
Moau(puKalMoHHOW M3MeH4YnBocTH. HopMa peakumu mnpusHaka. BapuanmoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauuUKalMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass u3MEHYMBOCTb. Meio3 M MOJIOBOM MpPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATHBHOW M3MEHYMBOCTH B CO3JIaHUHU
TeHEeTHYECKOr0 pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanuoHHas W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUHUPOBAHHBIE MYyTalMU. SaepHble WU
HUATOIUIa3MaTHYeckne myTtanuu. COMaTUYECKUE W MOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUA MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pSIOB B
HacienctBeHHoM m3MenunBoct (H.M. BaBunon). BHesnepHas W3MEHYHMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYECKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MCHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYHUBOCTEY, «Meiosy,
«OnnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeoBeKay, « Buasl MyTammii.

OO6opynoBaHue: XKUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (poTtorpadum) >kMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytamuu y aApo3oduisl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeKka

Kapuorun uyenoseka. MexayHapoaHas mporpaMma HMCCIEI0BAHUA T'€HOMA
yejnoBeka. MeTonpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIE€HEaJOTMYECKHM,
OJIN3HEIIOBBIM, LIUTOr€HETUYCCKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[TI1P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHUs YelIOBEKa. | €HHbIC B XPOMOCOMHBIC
0one3Hu uyenoBeka. boyie3HHM ¢ HacleACTBEHHOM MPEApacioyioKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPALLCHUN U JICUEHUH T€HETUYECKHUX
3a0oieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «T€HEeTHYEeCKOTo Ipy3a». ITUUYECKUE acHEeKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.



['enetnyeckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPYKAroIIeH cpeanl. | eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdeMoHCTpaMuA

Tabmuupbl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
4yenoBekay, «['eHeTrnueckue 3a00JIeBaHMS YETTOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUUs. 3apOKICHUE CEIEKIMH U JOMECTUKALIMH.
Yuenne H. WM. BaBumoBa o ILleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUM W MOPOJ
*KHUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKHX PSIIOB B
HacleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIA H
VHIUBUTY JIbHBIM. Orarsl KOMOHHAIIMOHHON CCJICKIIUU. HUctriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
¢dbeHoTuna NMOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanmoHHbIi 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm opranu3MoB. Hcmosib30BaHHE TE€HOMHOTO PEIAKTUPOBAHUS M METOJOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEeIeKIHUH.

[Tomyuyenue MTOJIUILIIOUIOB. BryTtpusuaosas TUOpUIN3AIINS.
brnuskopoacTBeHHOE — CKpelMBaHue, win  MHOpuauHr.  HeponctBenHoe
CKpellluBaHue, Win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUM U JKUBOTHBIX. «3eéHas
DEBONIOYUAN.

CoxpaHeHre U U3y4YeHUE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOTMHBIX
8 YeJAX YIYUUEeHUs CYWeCm8YVIOWUxX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JdeMmoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHMBOCTHY,
«Metoapr cenexkmmy, «OTnanéuHas rudpuausanusy, «MyTrareHesy.



JlabopaTopHasi padora «l3yueHne cOpTOB KyJbTYpHBIX PACTEHUN U MOPOA
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUN.

IKekypcusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEIIEKUWH PACTEHUN U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3fAWCTBO, B JIA0DOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoI0rMs U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, HMCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. Tpamumonnas
OMOTEXHOJIOTHS:  XJIEOOMEeUYEeHHe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTbl MHKPOOMOJOTHYECKUX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT U BATAMHHOB.

Co3laHne TEXHOJOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallliX HE BCTPEUYAOIIHECS B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kierounast unxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW pacTeHHH H
KUBOTHbIX. KpunobGanku. Comarnueckas rubpuausanuss ©  COMaTHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CelEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHMPOBAaHUE XUBOTHBIX. METOA TpaHCIUIAHTALIMM SIAEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W T€HHOM  HMH)KEHEpHUH.
DKOJIOrM4eCcKHe U ATUUECKHUE POOJIEMbl T€HHOW HHKEHEPUH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuuna. [TLP-
JTMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 MIpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCrHosib30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTUM TPEXMEPHOro OMONMPHHTUHTA U ckaddonaauHra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHME MOJIEKYISIPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-conepkaimux BUPYcOB, BBI3BIBAIOIIMX OCO00 OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun



Tabnuupl u cxemsbl: «Mcnoab30BaHe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pou3BoJICTBEY, «KiieTounast unxxeHepus», «I'eHHast HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llomydyeHre MOTOYHOKUCIBIX TIPOTYKTOBY.

IKeKypcusi «bHOTEXHONOTMA — BaXXHEWINAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxaeHue W pa3BUTHE SBOJIOUUOHHBIX NpeACTABJICHHUNA B
onoJioruu

OpomonmonHas teopuss Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

JIBrokylye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHAass WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnuecko Teopun d3Bomonuu (CTI). HelTpanbHas
teopusi dBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapeun, C. C. UerBepukos, 1. U. llImansraysen, [Ix. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOONICHN Yy pacTeHnii u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opopl JOMaITHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «CxemMa COOTHOLICHHS JABUXKYIIMX CHUJ JBOJIOLHAN,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJTFOLIUNY.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

[TomynsAnus Kak 3JIeMEHTapHasi eAuHuIa SBOMIOIUA. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOTO pPa3HOOOpasus W CTPYKTyphl mnomyisnuil. M3meHeHue
reHopoHJa TOMyJISAIMU KaK d3JIEMEHTApHOE JBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIHE CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld rTeHOB — ciydaifHbie
HEHAIpaBJICHHBIC W3MEHEHHWS 4YacTOT ajuieled B momymsanusx. Oddext
ocHOBaTena. IDggexm oOymuiiounoco eopaviuika. CHudceHue 2eHemuieckKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opeticha eenos 6



oonvuux u  manelx  nonynayusx.  Mwurpanuu.  M3zonsuus  momyJisiui:
reorpaduyeckas (IpOoCTPaHCTBEHHAs ), OMoIoTHUecKas (pernpoyKTUBHAS).

EctrectBennblii oTO0p — HampaBisitonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIMNA,  pa3pbIBAIOIIHIA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOLUU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH Yy  opraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(OJIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
IMPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BOtoIMU. M3omsamus — kirodeBod ¢akrtop BuaooOpaszoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE» (momumonaU3aIus,
rubpuan3aius). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  3BOdIOIMOHHON OuWOJOrMM B pa3paboOTKEe HaydHbIX METO/OB
COXpaHeHus1 6ropazHooOpaszust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
X0351e€B. MexaHn3mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTpYKTypa BUAa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxyime
CWJIbl HBOJIIOLUNY», «IKOJOTMYEcKass M30JsA1Us MONYJIALHUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpualibHbIl MenaHu3M», «KuBble nckomnaembie», «I[0OKpOBUTENLCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaronas OKpacka KUBOTHBIX»,
«Puznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupoze», «Crnocodrsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITonumionael pactreHuit», «KamyctHo-peneunbiii THOPUIY.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIl |
3BEpel C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHI[ W 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3IMYHBIMH CTIOCOOAMH.

JlaGopaTopnass pabGora «BplsiBneHHE H3MEHUMBOCTH y OcCOO€d OJHOTO
BUJIAY.



Jlabopatopuass  padora  «lIpucnocobienuss  OpraHu3MoB U HX
OTHOCHUTEJIBHAS TIEJIECO00Pa3HOCTDY.

JlabopaTtopnasi padora «CpaBHEHHE BHIOB 1O MOP(OIOTHIESCKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Metonsl  u3ydeHMsT MakpolsBoJtonuu. [lajeoHTONOTHMYECKHE  METOBI
u3ydeHus: oHBomoruu. [lepexomabie  ¢GopMbl U (QUIOTEHETUYECKHUE  PSIBI
OpPTaHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
ABOJIONMM. ['eHeTHuecKkne MexXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IOSABJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBIL.
PyauMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHYECKHME M  MaTEeMaTHYEeCKHME  METOJbl  M3YYEHHUS  DBOJIIOIHUHU.
['omonoruunbie reHbl. COBpEMEHHBIE METOJIbl MOCTPOCHHS (UIOTCHETUUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [IpuHyun cmenvl QyHKYUl.
HeoGpatumocTs 3BoMtONMK. ANanTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «lpeid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO Pa3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IIUMIIaH3e», «laBHbIE
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBanue: KOJUIGKIIUH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenune U pa3BuTHE )KU3HA HA 3emJie

Hay4Hbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
naHcrnepmusi. JJoHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEaLMOHU3M).
['MnoTe3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpoBepkeHue onbiTamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxosxieHne sxM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHUYECKON ABOJIIOLIUH. [InanerapHas
(reomoruueckas) SBOMIONUSA. XHMHYECKas OBOIIONHSA. AOWOICHHBIM CHHTE3
OopraHu4eckux BemecTBs U3 Heopranudeckux. Omeit C. Mumepa u I'. FOpu.



OOpazoBanue mnosuMepoB u3 MoHoMmepoB. Koanepsatnas rumnoresa A. M.
OmnapuHa, TunoTe3a nepBuyHoro Oynpona Jx. XosnaeitHa, reHeTHUECKas TMIOTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE TIPOTOKIIETKH.

Hcropus 3emumn ¥ Meroasl €€ u3zydeHus. VIcKomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoXxpoHosorndyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXU.

HadvanbHbie 3Tanbel opraHndeckord HBoMonMU. [logBiaeHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKM KaK aHAJIOT MEPBbIX Ha 3emMile COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOLMU BbICHIUX pacTeHUid. OCHOBHbIE apoMOp(O3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. lIponcxoxaeHue NIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOININX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3emMie IO dpaM M MEpuoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOmas xapakTepucTHKa KiIuMara |
re0JIOrMYeCKuX IporeccoB. llosiBiieHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrineoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — JKOJOTMYECKHE KPU3HUCHI npouuioro. IIpuunHbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JdeMmoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnayannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanel  HEOPTaHMYECKOW  dBoronumM»,  «l'eoxpoHojormyeckas  MIKajiay,
«HavanpHble 3Tanbel OpraHMYecKoi 3BorOLUN», «CxeMa o0pa3oBaHMs SyKapHOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycay,
«Apomopdo3bl  pacTeHuit»y, «PuHnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,



«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3sl KHUBOTHBIX», «lIpocrelimme», «KuiedHONoI0CTHBIEY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBI», «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuney, «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKOU Ipe», «Pa3sButue Ku3HU B
IaJIe030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM dpe», «Pa3BuTue Kn3Hu B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UIJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryaabHaa  gal0oparopHasi padora «MoJenuMpoBaHHE  OIBITOB
Munnepa—tOpu no n3ydeHnto abMOreHHOrO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEepBUYHON aTMochepey.

JlaGoparopHasi pabGora «l3ydyeHue M OINMCAaHUE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTponosiorui. MeToapl aHTPOIOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHus1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBeneHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBI.

JBukynire cuiibl (pakTopsl) aHTPONOTeHe3a: OMOJOTHYECKHE, COLIUANIbHBIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4YeloBEeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOUIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJel. YeroBeK yMenblil, IepBbIe
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NMpsIMOXOASIIMKA U TEPBBIA BBIXOJ JIOJEU
3a npenensl  Adpuku. YenoBek reipenbOeprckuil —  0OmME  MPENoK
HEaHIEpTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBEeK HEaHAEPTAIbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,



JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka v nMajieOreHOMMKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHbI OTOOp B IMOIMYJIALMIX
yesioBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusMm. [lonynsuroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJISIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCJIOBHUSIM OKpYKArOUIEH Cpeabl.
Bnusgnue reorpadguueckoil cpeapl H Apeiida reHoB Ha MopdoJoruro u
(bU3HONIOTHIO YeTIOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoi  (OMOJOTHYECKON)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS ~ AHTPOIOJOTHUS U MaJC€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX MMONMYJSINMKA. bHOCOIMANbHBIE MCCIEIOBAHUS TPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPOMOJIOTHNY, «[ 0JIOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJlEeT IIMMIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKyIIME CUIIBI aHTPOIIOTEHE3A», «IBOJIIOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIIMIY, «JleHnCcoBCkuM yenoBek» «Heanaepranbuby, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIOBEKA», «Packl UeoBeKkay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOKICHHSI UEeJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJoBEeKa M 4epena IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA U KUCTHU
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEIOBEKA.

Jlabopatopuasi paGora «l3ydeHue OCOOCHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalkil YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBbIX CHCTEM € OKpY KaloLiel cpenoi

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpynaax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauun
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
NpUPOAHBIE W JIabopaTopHble. MoOJenMpoBaHUEe B OSKOJOTUU. MOHUTOPHHT
OKPYXAaIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI0OATBHBIN.



3HaYeHUE DOKOJIOTMYECKMX 3HAHUW Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIECHUS.

JdeMoHCTpaMuA

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koaorun», «MeToasl dKoIorHH», «CxeMa
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHast padora «3yuenue METO0B AKOJIOTUYECKHUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKOJIOTHYeCKUe (PaKTOpPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEHUCTBUS 3Kojorudeckux (axropos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakrtopel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHWH M JKUBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHrHanbpHas pojb CBeETa.
DoTONEPUOIU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuil K
NoJAJIepKaHUI0 BOJHOrO Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
ryOMHHAasT ~ TOMANOYBEHHAs, BHYTpHUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOEHHOCTH cpell oOuTaHus opranu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusznennsie @opmbl opranuzMoB. I[loHsiThe 0 JKM3HEHHON (Qopme.
Kuznennsie GOpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0HOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckue  dakropel.  Bumsl = OMOTMUECKHMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJECUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTUYECKUX B3aUMOACHCTBUM JUIsl CYIIECTBOBAaHUS OPraHu3MOB B cCpele
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DHU3MOIOTMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJOrMYeCKHEe pPUTMBIY,
«Kuznennole  ¢opMbl  pacteHuit»y, <« KuszHeHHeile (QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
NUTaHUus», «XuuHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSIHUIO Pa3jM4YHBIX SKOJOTMYECKHX (PakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBBIE KOMHATHbIE pacTEHUs], repOapuy U KOJUJIEKLIUU TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpopuraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIUX B pa3HBbIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBUH KU3HU, repOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX XKU3HEHHBIX (OpPM, KOJIIEKIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3JIUYHBIX OMOTUUECKUX B3AUMOIECHCTBUSIX.

JlaGopaTopHasi pabora «BpIsBICHHE NPUCTIOCOOIECHUNH OPraHU3MOB K
BJIUSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlabopaTtopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTHM PACTCHHN U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Ikos10rvsi BUA0B U NMOMYJISIINH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTelud NOMYJSLUWN: YUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJyiornyeckas CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTHU MOIMYJISIIUU.
JluHaMyKa MONMyJSMUU U €€ peryisiuus. bHOTHYeCKMi NOTEHLHMAT MOMYJISLUHU.
MopnenupoBaHue AMHAMUKY MonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).



[Tonarue o0 sKkojorMueckod Humie Buaa. MectooOutanue. MHoroMmepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormdeckon
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpalUMid KUBOTHBIX. buosoruueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XapaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa momyiasiuum», «Bo3pacTHble  OUpaMHIbI
nonysinun», «CKOpPOCTh  3aceleHus TMOBEPXHOCTH  3€MJIM  Pa3IuYHBIMHU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  paGora  «[lpucnocoGneHuss ceMsH pacTeHHd K
PACCEIICHUIOY.

Tema 9. IKos10rus1 CO00IIECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3MaMu B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
0JIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetd. AOUOTHUECKHE OJOKU
skocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopoT BelIeCTB U MOTOK SHEPTUH
B DKOCUCTEME.

OCHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBbI. buomacca ©W  NPOIYKIUA.
DKOJOTUYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaHble 3KOCUCTEMBL. JKOCUCmEMbL 03ED U peK. DKocucmemvl Mopet u
oKeanos8. IKocucmemvl MyHOp, J1ecos, cmenet, NYCMmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEX1Yy aHTPOMOT€HHBIMU U MPUPOJIHBIMU SKOCUCTEMaMH.

VYpb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEUCTBUII OPraHU3MOB B
skocuctemax. Ponv kackaonoco sgpghekma u 6udo8-30ughpukamopos (Kirouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY



CMEXKHBIMM YKOCHUCTEMaMHU. Y CTOMYHUBOCTD OpraHu3mMoB, HOHYJIHHI/II\/’I H 3KOCUCTEM
B YCJIOBUAX CCTCCTBCHHBIX U dHTPOIIOTCHHBIX BOBﬂCﬁCTBHﬁ.

Mexanuzmol 8030elCcmeus 3a2pﬂ3H€Hul] PA3HbIX munoe Ha
Cy60p2aHu3M€HHOM, OpPSAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKoOoJlocudecKoco HOPpMUPOBAHUA aHmponoceHHo2co 6030€lcmeusl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U daHTPOIIOI'CHHBIX S3KOCUCTCM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnn.
Tabmunpr  u cxembl:  «CTpykTypa  OMoLEeHO3a»,  «ODKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jecay, «DYyHKIMOHAIbHbIE
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHUCTEMEY,
«Ilenu nutanus (macTOUIIHAS, NETPUTHASN)», « IKOJIOTHUYECKAST TUPAMUJIA YUCEI,
«IKonoruyeckas nupamuyia OUOMACChly, «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KoCHCTeEMa 03€pa», «ArpoleH03», «KpyroBopoT BEMIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypboskocucTteM.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydyeHue pasHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX 9KOCUCTEMAX).

IKCKypeHusi «IKCKypCUsl B THIMYHBIN OuoTeoreHo3 (B ayOpaBy, Oepe3HSsiK,
SJIbHUK, Ha CYXOJI0OJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHas 000J0YKa 3eMIIHM, TJI€ CYIIECTBYET WIIH
CyIIIECTBOBAJIA XU3Hb. PazBuTHe npejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepuanckoro o 6uocdepe. Obnactu ouocdeps! u e€ coctan. XKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHus O0uocdepbl. OcobeHHOCTH OHMochepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKUE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTE SIBIEHUMN
B Ouocdepe.

3oHanbHOCTL Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOIHBIE Jieca, CMEIIAaHHbIE U IIUPOKOJIIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPhs. KimmMar, pacTuTenbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
ounochepHbIx QyHKIUH.

JleMoHCTpanun



[Toptpetsl: B. . Bepnasnckuii, 3. 31occ.

Tabmumpr u cxemsl: «l'eocdepsr 3emnmn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «Kiumarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YestoBek u OKpy:xaoIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3melicTBue denoBeka Ha
ouocepy. 3arpszHeHHe BO3IyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJMHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA M KUBOTHBIA MuUp. OXxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie xkHuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIE TPUHIUIIBI YCTOWYMBOIO DPa3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PanvonanbHO€  MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpazus 3emnu. OOmMEe 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMUYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvlie uUCCIe008aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu no  cocmoAHuro OMOeNbHbLIX U008 U dKocucmem. (OcHoOBbl
9Kopeaburumayuu dKocucmem U Ccnocooos 060pvOLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTIEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBwiii  3PdekT», «Ocobo
OXpaHseMbI€ PUPOTHBIC TEPPUTOPUN», «MOJIEIN YIIPABIIEMOTO MUPAY.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOy4alolMMHUCST TMPOTrpamMM CpeAHero oOmero o0pa3oBaHUA: JHUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.



B cTpykType NMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUSI IPOrPAMMBbI 1O OUOJIOTUU
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHNE OOYJArOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CAMOONpEACNICHUIO0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpaeienHoe passumue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMUIUN Pa3BUTUS OUOJOTHUUECKOTO
3HAHMUS, 20MOBHOCMb U CNOCOOHOCMb O00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauuyue NPasoCO3HAHUA  DKOJIOTUYECKOU
KYJbTYPBL, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YEOHONW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YETOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAIlMOHAJIbHOrOo Hapoaa Poccuiickoit dexnepanuu, nNpupoae u
OKPYKaIoUIEH Ccpeie.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I1IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpeHUE >KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEHICHWU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yUYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOSKACHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TIO3HABATEIbHBIX W WCCJICNOBATEILCKUX 3a7a4, YBAKHUTEIHLHOTO



OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHUS,

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh pOCCUICKON IPaKIaHCKON UIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIBI,
JNOCTHXEHUSIM Poccuun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAUYCHHS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJaA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIEHWE K MHPY, BKJIIOYAash ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢u3nyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJIyYns:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOalaHCUPOBAHHBIM PEXKUM 3aHATUM M OTAbIXa, peryispHas Qusznueckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHHWE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIUTAHMS:



TOTOBHOCTh K TPY/y, OCO3HAHUE LIEHHOCTH MAacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cepaMm NnpodhecCHOHANIbHON ACSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U pearTnu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSIKEHNN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIIECHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPY’KAIOLIEN CPEIbI;

OCO3HaHUE TJI00ALHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh IMpUOOpETaeMble MNpPU HU3YYCHUU OHOJIOTHH
3HAHWST W YMEHUS TMpPU pEHIeHUH TpoOJieM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJNIOICHUE  TpaBWi  TOBEACHUS B MPUPOJE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepbl);

AKTUBHOE  HEINpUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
MPUPOIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO IKOJIOTHYECKOTO MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJILHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKW, OCHOBAHHOTO Ha JIUAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATEILCKOM KYJIbTYphl KakK CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CcrhenupuKku OWOJOTUM KaK HayKd, OCO3HaHUS €€ poJd B
bopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeOBEeKa U
oOIIEeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHHUS TPUPOIHOTO PABHOBECHS,



yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JJIsl COBPEMEHHON LMBUIIM3ALINU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPEeCcypcHble  MPOOJIEMBI  Pa3BUTHS
YeJI0OBEYEeCTBA, MIOMCKA MyTEH BBIXOJA U3 INI0OATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHns  mepexofa K  YCTOHUMBOMY  pas3BHTHIO,  PallMOHATBHOMY
UCIIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HEJSIX
NOBBIIIEHUST OOWIEH KyJbTYypbl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTW (PYHKLIMOHAJIBHON I'paMOTHOCTH oOydarouiuxcs, GopMupyemoin
U U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHMSI SIBICHUIM OKPYXAlOUIEro MUpa M MPOUCXOJAIIUX B HEM HM3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OHOJIOTMYECKHE 3HAHMS s
pelieHus mpoOJieM B peasibHbIX )KU3HEHHBIX CUTYALIHSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHHWA TO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMMU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTO mnpeameta «buomorus
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHSA, OTPaXKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CIEeONU(PHUKYy METOJ0B TIO3HAHUS,
WCITOJIB3YEMBIX B €CTECCTBEHHBIX HayKaX (BEIICCTBO, DHEPTHS, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHNe,  HAONIOJCHHWE, W3MEpPEHWe, OKCIEPUMEHT U JIpyrue);
YHUBEpCaIbHBIC Yy4YeOHBIC JeWCTBHS (TIO3HABATENbHBIC, KOMMYHHUKATHBHBIC,

peryJsiTUBHbIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPaMOTHOCTH UM  COIMAJbHOW KOMIIETEHIIMU OOydYarouuxcsi; CIOCOOHOCTh
oOyyaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKHE 3HAHMS ¥  yHUBEpCalbHbIE ydeOHbIE JCUCTBUS B
TI03HABATEJIHHOM U COIMATBHON TIPAKTHKE.

B pesynbrare wu3ydeHWs OWOJIOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust y oOywatomierocss OyayT cOpMHUpOBaHBI MO3HABATENbHbIC
yYHHUBEpCaJIbHbIC Y4eOHBIC JeCTBUSI, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC yUeOHBIC



NEHCTBUS, pPETyJISITUBHBIE YHHUBEpPCAIbHbIE YYEOHbIE JIEHCTBUS, COBMECTHas
NEATEIbHOCTb.

MeTtanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU M03HABATEIbHBIMHU
NEeHCTBUAMM:

1) 6a30Bble JJOTHYECKHE TeiHCTBHA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CPaBHEHMS, Kiaccudukanu, 0000IEHUS), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTaBICHHBIMU LIEISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Ul 0OBsICHEHUS (DAKTOB U SBJICHHI
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbBIC, JAECIyKTUBHBIE, I10
aHaJIOTWHU), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea  UId IIPEACTABIICHUS
CYILLECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHHs MpoOJeMbl ¢ YYETOM aHalIM3a HWMEIOMIMXCS
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE TeHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HaHUS, €ro HWHTEePIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONU TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMH;



CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJayM B 00Opa30BaTEIbHOM
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIIECTBIIAThH 1IE€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHYECKYIO OOJIACTH
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbI U PELICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMaLMU (TEKCTEe y4eOHOTO
nocoOusi, HAy4YHO-TIONYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMIHBIX BUIOB U (POPM Mpe/ICTaBICHHS, KPUTHUYECKH OLICHUBATDH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Omosorndeckor mHMOpPMaIMK, HEOOXOUMOM JIJIsi BBITIOJHEHHUS yUIeOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
Oounonornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHBIA fA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
Owonornyeckor HHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJaJeTh  HAaBbIKAMU  paclO3HaBaHMs M 3alIMTBl  MHPOpMAIUH,
nH(OPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OgBjaseHue YHMBePCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) o0mennme:

OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMoW TeMbl (YMEHHUE 3a/1aBaTh



BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBHITIOJHEHHS MpeisiaraeMoi
3aJa4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULMN PYTHX YYACTHHKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHHUS, TOHUMATh 3HAYCHHE
COLIMAJIFHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEKTHOH hopme popMyIrpoBaTh CBOU BO3PAKCHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThI IPH PeIICHUH OMOJIOTMYECKOUN MpoOieMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN Yy4eOHOH 3a1auH;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OpUHUMATh  IeJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHWBATh Ka4yeCTBO CBOETO BKJIAJa W KaXJAOTO yJaCTHHMKAa KOMaHIbI B
001Ut pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEUW C TIO3UIUA HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

UCTIONIb30BaTh OMOJOTHYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM H WX
pelIcHUs B )KU3HCHHBIX M YYCOHBIX CHTYAIHSX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JECUCTBUSAX U MOCTYINKaxX MO OTHOUICHHUIO K >KMBOW MPHUPOE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIeHUs MpodsiieMbl C  Y4ETOM
UMEIONTNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPENIOUTEHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;



JieNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIcHuE;

OILICHUBATh IPHOOPETEHHBIN OIIBIT,

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOW 00Pa30BaTENIbHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHTH KOPPEKTHBBI B JIEATCIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJICTh ~ HaBBIKAMHM  I[IO3HABATCIbHOH  pedieKCMM KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBaHUH, MCIOJIb30BaTh MPHEMBI PeQUICKCHH I OICHKH CHUTYyalluH, BhIOOpa
BEPHOT'O PEIICHUS;

yYMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIDKEHHUIO;

IPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX IPH aHaJu3e pPe3yIbTaToOB
JCSATCIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX IPH aHaJu3e pPe3yJIbTaToOB
JCSATCIIBHOCTH;

npHU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIMINOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.
NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJCPKaHMWS YYCOHOTO mpeaMeTa
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE
npobuapHOro  o0yueHus — oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUH HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TIO
OCBOCHHIO, HHTEPIPETAIIMN U TIPEOOPA30BAaHUIO 3HAHHMA, BUJIBI JESATCIBHOCTH IT0
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMCHCHHUIO B PAa3IMYHBIX Y4eOHBIX, a TAKXKE B
peaTbHBIX JKU3HCHHBIX CUTyalusx. IIpenMeTHble pe3ynbTaThl MPEACTABICHBI 110
rojilaM U3y4eHusl.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydueOHOrOo mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OWOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHWH  TpoOJieM  palroHAIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,



OpraHu3M, MeTaboiau3M, TOMEOCTa3, CaMOPEryJsus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpHst
HacnenacTBeHHocTH T. Moprana), ydenus (H. M. BaBumoBa — o menTpax
MHOTO00pa3usi U MPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(eaHOOOpa3usi OTOMKOB TMEPBOrO TMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PAJOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOTO IIO3HAHUS, MCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

yYMEHUE BBIICTATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacCTEHUH, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHMM, J>KUBOTHBIX, 4YEJIOBEKa, IPOLIECCOB >KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOrMYECKUX
MPOLIECCOB: 0OMEHa BEHIECTB (MEeTab0IM3M), MPEBPAILCHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WUHJIUBUIAYAJIbHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, TE€TEPO3UCA, UCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXKIy OpPraHOMJAMH KIETKH U HX
GYyHKIUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXITY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacCTEHMM, >KMBOTHBIX U 4YEJIOBEKAa U UX
GYHKIHASIMH, MEKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMHU, MEXIY OSTalaMu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PAa3BUTHS, T€HOTHIIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTJIMYHMTEIIBHBIC MPU3HAKHA XKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIhCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHE peliaTh OMOJIOTHYECKHUE 3a/1a4l, BBISBIATH IPUUMHHO-CIICICTBEHHbIC
CBSI3U MEXK]Iy UCCIIETyeMbIMU OMOJIOTHYECKUMU MPOIECCaMU U SIBICHUSIMU, JeaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuiia Mpy padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPSIThH HX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;



YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATENBbCKOW paboTe Mo OHOJOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(EPEHITUSIX;

YMCHHE OIICHUBATh JTHUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B

obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHUE, HAMPABIECHHOE M3MEHEHHE I€HOMa M CO3/IaHHE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIM BBHIOOp Oyaymiell mpodeccuoHalbHON
JeATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIILIEHHOCTH, YIIyOasTh MO3HABATEIbHBIN
WHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsIX CpPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Klacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJbI M PEIICHUU SKOJIOTHMYECKUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHUU BOIPOCOB PAIMOHAIBHOIO
IPUPOAOIIONB30BaHUs, U B ((OPMUPOBAHUH LIEHHOCTHOT'O OTHOILEHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJOrMYECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpENENeHUs] M TOHHMMAHHUE CYIIHOCTH OCHOBOIIOJAralmIiuX OHOJOTUYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMOIOrMUYECKUE TEOpUU
(aBomrorMoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsI TEOPHUSl SBOJIIOLNN), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma . JluOuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpruM), runoressl (rumore3a «mupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMHM  HAyYHOro  MO3HAHMUS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSIX HKUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCOOaMUu BBISBIICHUS U
OLICHKH aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJITONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBMXKYIIUX CHJI SBOJIOIMU Ha T€HO(OH]I TOMYJISIUH,
MPUCIIOCOOIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANpaBICHUN
IBOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;



YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCAaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISATH  OTJIMUMTENbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie 0OUTaHMs, a0MOTHYECKUX U OMOTUYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMS MPUPOJIBI M USTIOBEYECCTRA,;

yMEHHUE peniaTh OMOJIOTUYECKUE 3aa4U, BBISABISITh IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M IpaKTUYECKHe padoThl, COOJI0IATh
MpaBuiia pu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyYIHpPYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHBbIC  pE3yJbTaThl HAa  yYEHHYECKHUX
KOH(DepeHusx;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HH, YETIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPHUHAPHH, CEILCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00Opa30BaHUsI.






TEMATHYECKOE INTIAHUPOBAHUE
€ YKa3aHHeM KOJIMYeCcTBA aKaJeMHYeCKHX YacoB, 0OTBOJMMbIX HA OCBOeHHE KaK/10il TeMbl Y4eOHOI0 NpeAMeTa, i BO3MOKHOCTD
HCMOJIb30BAHMS 10 ITOM TeMe JIeKTPOHHBIX (LM (PPOBHIX) 00pa30BaTEIbHBIX PECYPCOB, AIBJISIIOIIMXCH Y4e0HO-MEeTOAMYECKUMH MaTepruajiaMmmu
(MyJbTHMeIMHHBbIE IPOTPAMMbI, 3JIEKTPOHHbIE YYEOHUKH H 32Ia4YHUKHU, JJIEeKTPOHHbIE OM0JINOTEKH, BUPTYaJIbHbIE J1a00paTOPUU, UTPOBbIE
NPorpamMmbl, KoJJIeKUMU HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HCIOJb3yeMbIMH /IJIsl 00YUYE€HUSI M BOCIUTAHUS PA3JIMYHBIX Pyl
M0JIb30BaTeJIeil, NpeCTaABJIEHHBIMHU B JJIEKTPOHHOM (IH(POBOM) BH/Ie U PeaJu3yIOIIUMH JuaaKkTH4eckne Bo3Mo:xkHocTu UKT, conepxxanue
KOTOPBIX COOTBETCTBYET 3aKOHO/IATEILCTBY 00 00pa30BaHUU

10 KUIIACC
N2 | HaumenoBaHue pa3jieioB KosmuecTBo yacoB JJyieKkTpOHHbBIE (HU(POBBIE) 00pa3oBaTeIbHbIE
n/m | TeM MPorpamMmsl Bcero Kontpoabubie | IlpakTuueckue | pecypcbl
padoThI padoThI
1 buonorus kak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKuBble cucTeMsl U UX 2 https://resh.edu.ru/subject/5/10/
U3yueHue
3 buonorus knerku 2 0.5 https://resh.edu.ru/subject/lesson/3847/start/
4 XHUMHYECKasi OpraHu3anus 10 1 https://resh.edu.ru/subject/lesson/5397/start/283870/
KJIICTKH
) CrpoeHune 1 pyHKIMU KIETKU 8 2 https://resh.edu.ru/subject/lesson/5383/start/153371/
6 OOMeEH BeIecTB 1 9 1 https://resh.edu.ru/subject/lesson/3840/start/
IIpeBpallieHle YHEPTUHU B KIIETKE
7 Hacnencreennas undopmarus 9 0.5 https://resh.edu.ru/subject/lesson/5352/start/295780/
U peanusanus €€ B KJIIETKe
8 JKU3HEHHEBIN UK KIETKU 6 1 https://resh.edu.ru/subject/lesson/3927/start/105895/
9 Crpoenue u pyHKIIUH 17 1.5 https://resh.edu.ru/subject/lesson/3917/start/
OpPTraHU3MOB
10 Pa3smHoOXkeHue U pazBuTHe 8 1.5 https://resh.edu.ru/subject/lesson/5359/start/
OpPTraHU3MOB
11 I'enernka — Hayka o 2 0.5 https://resh.edu.ru/subject/lesson/4725/start/
HACJICJICTBEHHOCTH 1



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/5359/start/
https://resh.edu.ru/subject/lesson/4725/start/

W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1 https://resh.edu.ru/subject/lesson/5386/start/301065/
HAaCJIEACTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1 https://resh.edu.ru/subject/lesson/5387/start/17435/
W3MEHUYUBOCTH
14 I'eneruka yenoBeka 3 0.5 https://resh.edu.ru/subject/lesson/3653/start/47180/
15 Cenekiusi opraHU3MOB 4 1 https://resh.edu.ru/subject/lesson/3861/start/
16 buortexnonorus u 4 https://resh.edu.ru/subject/lesson/3861/start/
CUHTCTHYECKasl OMOJIOTHS
17 PezepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 102 0 13
I[TPOTPAMME
11 KUIIACC
KosmmuecTBo yacos
N2  HaumeHoBaHue pa3jejioB H DJIeKTpOoHHbIe (LM(pPpoBbIe) 00pa3oBaTEIbHBIC
Kontpoubnbie IIpakTnuyeckue
n/m TeM NPOrpaMmbl Bcero pecypchl
padoThI padoThI
3aporiieHite 1 pasiTie https://resh.edu.ru/subject/lesson/5393/start/
1 ABOJTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTUH
5 MuxkposBontonus u eé 14 2 https://resh.edu.ru/subject/lesson/5391/start/
PE3yNbTATHI
3 MaxkposBontonus u eé 6 https://resh.edu.ru/subject/lesson/5388/start/
PE3yNbTATHI
4 [Ipoucxoxaenve u pa3BUTHE 15 15 https://resh.edu.ru/subject/lesson/3874/start/301094/
KU3HU Ha 3emiie
5 [Ipoucxoxaenue yenoBeka — 10 1 https://resh.edu.ru/subject/lesson/3906/start/
AHTPOIIOTCHE3



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/
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https://resh.edu.ru/subject/lesson/3906/start/

OKoIoTHI — HayKa O

B3aMMOOTHOILIEHUAX )
https://resh.edu.ru/subject/lesson/5392/start/
6 OpPraHU3MOB U 3 0.5
HaJOPTraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeon
https://resh.edu.ru/subject/lesson/5501/start/
7 Opranu3msl 1 cpefa 0OuTaHus 9 1.5
. https://resh.edu.ru/subject/lesson/4953/start/
8 DKOJIOTHS BUJOB U MOIMYJISIITUI 9 0.5
9 DKOI0TUsg COOOIIECTB. 12 05 https://resh.edu.ru/subject/lesson/4953/start/
DKOJIOTUYECKUE CUCTEMBI '
10 buocdepa — rmobanpHas 6 https://resh.edu.ru/subject/lesson/5499/start/295898/
JKOCHUCTEMA
https://resh.edu.ru/subject/lesson/3896/start/17493/
11 UenmoBek U OKpyKaroIas cpea 6
12 PesepBHoe Bpems 8
OBUIEE KOJIMYECTBO YACOB
- 102 7.5

[10 ITIPOT'PAMME
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