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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpenmety «buojorus» (manee - OuoOJIOTHS) Ha
YpOBHE cpeaHero oOiero obpasoBaHusi paspaboraHa Ha ocHoBe denepanbHOTro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumy,
dI'OC COO, Konnenmuu mnpenogaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCITUTAHMS.

VYyeonslii npeamer «buonorus» yriayonéHHoro ypoBHs wusyudenusa (10-11
KJIACChI) SIBJISIETCA OJIHMM U3 KOMIIOHEHTOB NpeAMETHON obyactu «EcTecTBEHHO-
Hay4uHble TipeaMeThy. CornacHo monoxkeHusm OI'OC COO npodunbHbIC yaeOHBIC
MpeaMeThl, H3y4aeMble Ha yIIYOJEHHOM YpOBHE, SBJSIIOTCS  CIOCOOOM
muddepennranuu oOy4eHHs Ha yPOBHE CpeIHEro 0011ero oOpa30BaHUs U MPU3BAHBI
00ecreYnTh MPEEeMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM, CPEAHUM OOIIUM,
CpeIHUM PO ECCHOHATILHBIM M BBICIITUM 00pa3zoBaHueM. B To jxe BpeMs Kak/blil 13
ATUX YUEOHBIX IPEIMETOB JIOJDKEH OBITHh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHHE
o0pa3oBaTeNbHbIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3a/a4, CBS3aHHBIX C
npodopueHTaueit 00yJarmmuxcss U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOU
00JlaCTH HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OHOJIOTHEN, MEAUIIMHOM, IKOJIOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy npenmeTty "buonorua" naét npeacraBieHue o LeIu
U 3aJa4ax M3ydyeHus ydeOHoro mpeamera «buonorus» Ha yriiyoJI€HHOM YpOBHE,
omnpenensieT o00s3aTeNibHOE (MHBAPUAHTHOE) MPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYpHpOBaHHE IO paszfenaM M TeMaM, paclpelesieHre o0 Kiaccawm,
PEKOMEHYET TOCJIeIOBATEIbHOCTh H3YUEHHUs y4eOHOro Marepuaia ¢ Y4yEToM
MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOTUKH Y4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEHN 0Oyuaronmxcs. B mporpammMe mo 61ojoruu peain3oBaH
IPUHITUI TPEEMCTBEHHOCTH C U3YYCHHEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanusi, 6Jaroapsi 4eMy IpoCMaTpUBAETCS HAIIPABICHHOCTh HA TIOCIIEYOIIee
pa3BUTHE OWOJIOTMYECKUX 3HAHUW, OPUEHTUPOBAHHBIX Ha (opmMupoBaHHe
€CTECTBEHHO-HAY4YHOTO MHPOBO33PEHUS, HKOJIOTHYECKOTO MBIIIIEHUS,
IPEICTAaBICHUI O 3JI0pPOBOM 00pa3e KU3HH, Ha BOCITUTAHUE OEPEKHOTO OTHOIICHUS
K OKpYXKaroller mpupoaHou cpene. B mporpamme mo OHMOJIOTHM TaKkKe TMOKa3aHBI
BO3MOXHOCTH y4eOHoro npeamera «buosorus» B peanuzauuu tpedoanuii ®I'OC
COO k mIaHupyeMbIM JTIMYHOCTHBIM, METANPEIMETHBIM U IIPEJAMETHBIM pe3yJibTaTam
oOyueHuss W B (OPMUPOBAHHU OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEILHOMN
NEeATEeIbHOCTH, OOyYalolmMXcsl 10 OCBOCHHUIO COJEpKaHHUS OUOJOTUYECKOTO
00pa3oBaHUs HA YPOBHE CpeIHEro 00IIero 0opa3oBaHusl.

VYuebusiit npeamer «buosiorus» Ha ypoBHE CpeaHero oOiiero oOpa3oBaHUS
3aBepIaeT OMoJIoruyeckoe oOpa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PaCIIUpPEHUE
1 yriayOnieHue 3HaHui, 00Y4aIoNUXCs O )KUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOU U
KJICTOYHOH OHMOJIOTHH, SMOPHOJIOTUN M OWOJOTUM PA3BUTHS, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonmorus» Ha yriiyOJIGHHOM ypOBHE
OpPUEHTUPOBAHO HA MOATOTOBKY OOYYalOIIMXCS K MOCIEAYIOMEMY MOJIYYEHUIO



Owoyornyeckoro  oOpa3oBaHMs B By3ax W OPraHM3aIUsiX  CPEIHETro
npodeccroHanbHOTO 00pazoBaHusi. OCHOBY €ro CoJiep>KaHHUsl COCTaBISIET cCHCTeMa
OMOJIOTUYECKUX  3HAHUW, TIOJYYEHHBIX TMPU  HM3YYEHUH  OOyYaroluMUCs
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX pPa3lesioB OMOJOTMU HA YpPOBHE OCHOBHOIO
obmero obpaszoanus, B 10—11 kjmaccax 3TH 3HAHUS MOJyYarOT pa3BUTHE. TaK,
pacCHIMPEHbI U yIIIyOJiIeHbl OMOJIOTUYECKUE 3HAHUS O PACTEHUSIX, )KUBOTHBIX, IPUOaX,
OaKTepusiX, OpraHu3Me 4eJIOBeKa, OOIINX 3aKOHOMEPHOCTSX JKU3HU, IOTOJHUTEIHHO
BKJIIOUEHBI OHMOJOTHYECKHE CBEIACHHS MPHUKIATHOTO W TOHUCKOBOTO XapakTepa,
KOTOpbIE MOKHO HCIIOJIb30BaTh KAaK OPUEHTUPBI JUIsl MOCIEAYIOIIEro BbIOOpa
npodeccun. Bo3MokHa Takke UHTErpanus OHOJOTMYECKUX  3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUIMH, TMOJIYYCHHBIMU OOYYAIOMIMMUCA TPU H3YUYCHHH
$u3uku, XuMHuH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa nporpammbl 1o y4yeOHOMYy mnpeaMmery '"buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIII M 53BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHUIO OHOJIOTHUHU.
CornacHO UM, U3y4alOTCsI CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEpHBIE TS JKUBBIX
CUCTEM PA3HOTO YPOBHS OPraHMU3alMH, 3BOJIIOLMY OPraHMYECKOr0 MUpa Ha 3eMile,
COXpaHEHHUs1 OMOJIOTHYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJIEKYJISIPHOM UM KIJIETOYHOM OHOJOruM, 3MOpPUOJIOTMU U OHOJIOrHU
pa3BUTHUS, TE€HETUKH M CEJEKLIHH, OMOTEXHOJOIMM M CHHTETUYECKOW OuoJioruwu,
aKTyaJIM3UPYIOTCSl 3HAHMUS OOydYaroIiuxcsi 1Mo OOTaHMKE, 300JI0TMH, AHATOMMH,
¢dbusuoniorun venoeka. B 11 kiacce m3ydaroTcs SBOJIOIMOHHOE YUYEHHUE, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

VYueOnslii  npeamer  «buonorus»  mpuszBaH  00€CEUUTh  OCBOEHHE
oOyyaroumMucss OMOJIOTHYECKUX TEOPHUM M 3aKOHOB, WJEH, MPUHLMUIIOB U MpaBul,
JIeXKaIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, 3HAHUHN O
CTPOEHHUH, MHOTO00pa3MM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, 3KOCHCTEMbI, O BBIIAIOIIMXCA HAYYHBIX JTOCTHXKEHHSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OHMOJIOIMH, MPHUKIAJHBIX aClEeKTax OMOJOrMuecKkux 3HaHuu. [{ns
pa3BUTUS U TMOJAJIEP)KAaHUS HHTEpeca OOydJaromMxcsi K OWOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHalia B COACPHKAHUH ITPOrPaMMBI 110
OMOJIOTMH TPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJIEHUS U Pa3BUTHS TOU
WIA MUHOHM o0jacTh OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOeHBIX YUEHBIX B
penieHre BaXKHEHIIIMX OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEeM.

Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriyOin€HHOM YpOBHE —
OBJIaJICHHE  OOydYarolMMHUCA  3HaHUSIMU O  CTPYKTYpHO-(DYHKIIMOHAIBbHOMN
OpraHU3alMU KUBBIX CUCTEM Pa3HOTO paHTa U MPUOOPETEHHE YMEHUI UCTIOIb30BATh
3TH 3HaHUA B  (QOpMUpPOBAaHMM MHTEpeca K  ONpeAeséHHOM  00JacTu
npodeccuoHaNbHON JeATEeTbHOCTH, CBA3aHHOM C OWOJIOTHell, WM K BBIOOPY
y4eOHOTr0 3aBeCHUS JJIsl TPOIOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

JocTkeHne 1enuM u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yray0aEHHOM ypOBHE 00€CTIeYMBACTCS PEIICHUEM CIIEAYIOLINX 3a1a4:

OCBOEHHE OOYYarOMIMMHUCA CHCTEMbI OMOJIOTMYECKHX 3HaHH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHUEMIUAX, TMIO0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPa; O
CTPOSHHUU, MHOTOOOpa3MM U OCOOCHHOCTSX OMOJOTHYECKUX CHUCTeM (KJIETKa,



OpraHu3M, MOMYJISLHS, BUJ, OMOTeo1eH03, Onocdepa); 0 BBIIAIOIINXCSA OTKPHITHSIX U
COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOYYalolMXCsi C METOJaMU TIO3HAHHUS HKUBOW TPHUPOJIBI:
MCCIICZIOBATETLCKUMHU METOIaMH OMOJIOTHUECKUX HAYK (MOJICKYJISIPHOH U KJIIETOYHOM
OWONOTHH, SMOPHUOJIOTMM W OWOJIOTUH PAa3BUTHUS, TEHETUKA U  CEJCKIUH,
OMOTEXHOJIOTMM W CHHTETHYCCKOW OHWOJOTHH, TMaJICOHTOJOTHUH, OSKOJOTHH);
METOJJaMH  CaMOCTOSITEILHOTO TPOBEACHUS OWOJOTHYECKHX WCCICOBAHUNA B
nabopatopun W B mpupone (HaOmromeHHWe, W3MEpPEHHE, OKCIICPUMEHT,
MOJIETUPOBAHUE);

OBJIAJICHHUE  OOYYAIOIIMMHCS ~ YMEHHUSIMU:  CaMOCTOSITEIbHO  HaXOJHHUTh,
aHAJIM3UPOBaTh U MCMOJIH30BaTh OMOJOTUYECKYI0 HMH(OPMAIIHMIO; TOJIb30BATHCS
OMOJOTHYECKONH TEPMHHOJOTHEH M CHUMBOJIMKON; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM W  COIHUAIBHO-DKOHOMHYECKHUMH M  3IKOJIOTHUYECKUMU
npoOieMaMy YeJOBEUECTBA; OIEHUBATH TIOCIEACTBUS CBOCH NEATEIHHOCTH II0
OTHOIIEHHIO K OKpY’)KallIlled NpUpPOIHON cpene, COOCTBEHHOMY 3/I0pOBBIO U
3JI0POBBIO OKPYXKAIOIIHX JII0/IeH; 000CHOBBIBATH U COOJIIOIaTh MEPHI MPOPHIAKTUKH
MHQEKUNOHHBIX 3a00JIeBaHUM, MpaBuUja IMOBEACHUS B NpPUPOJE M 00eCIeUeHUs
0€30MacHOCTH COOCTBEHHOH JKU3HEIEATEIIbHOCTH B YpPE3BbIUAMHBIX CHUTYaLUsIX
OPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbIE HAyUHBIE
OTKPBITUS B 00J1aCT OMOJIOTUH;

pa3BuUTHE y 00yYaIOIUXCsl MHTEIJICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
IpoIlecCe€ 3HAKOMCTBA C  BBIAAIOMIMUMUCA OTKPBITUSIMH W COBPEMEHHBIMH
UCCJIEIOBAHUSIMU B OHMOJIOTMH, PEIIAEMBIMU €10 MNpoOJeMaMu, METOI0JIOTHEN
OMOJIOTHYECKOTO MCCIEOBAHMSI, MPOBEACHUS SKCIIEPUMEHTAILHBIX MCCIIECIOBAHHM,
pemieHrss OMOJIOTUYECKUX 3a7ad, MOJICIUPOBAHUSA OWOJIOTUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTaHHE Y OOYYaIONINXCs [IEHHOCTHOTO OTHOIIEHUSI K YKUBOW MPUPOJIE B
IIEJIOM U K OTIEJIbHBIM €€ 00BbEKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOM,
TeHETUYECKON IpaMOTHOCTH, OOIIEeH KyJIbTypbl MOBEACHUS B MPUPOE; UHTEIPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuobpeTeHre  OOy4yalOUMMHCS ~ KOMIIETEHTHOCTH B pPalMOHAIBHOM
IPUPOJIONOIB30BaHUM (COOIIOIEHIE MTPAaBUJI IOBEECHUS B IPUPOJIE, OXPAHbI BUIOB,
IKOCHCTEM, Omochepsl), COXpaHCHHMH COOCTBEHHOI'O 3J0POBbS M 370POBbS
OKpY>KarolluXx JitoeH (CoOo1eHus Mep NpodUIakTUKH 3a00JIeBaHU, 0OecTieueHUE
0€30MMacCHOCTH JKU3HEJEATEIPHOCTH B YPE3BBIYANHBIX CHUTYAIUSX MPUPOIHOTO H
TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIH30BAHUS OMOJOTUYECKUX 3HAHUU |
YMEHUU B IOBCEAHEBHOU )KU3HU,

CO3/aHMe  YyCIOBUH I  OCO3HAHHOTO  BBHIOOpa  OOYYAIOIIUMUCS
WH/IMBHIyJIbHOM 00pa30BaTeIbHOM TPAEKTOPHH, CIOCOOCTBYIOIIEH MOCTIEAYIOMIEMY
po(heCCHOHATLHOMY CaMOOIIPEICTICHUIO, B COOTBETCTBUM C HWHAWBHIYaTbHBIMH
MHTEpecaMu U MOTPEOHOCTSIMH PETHOHA.

OO1ee 4nCiIO 4acoB, OTBEACHHBIX Ha M3y4eHHE OMOJIOTHMM Ha YIIIyOJEHHOM
YpOBHE cpenHero oodriero oopasoBanus, coctaisier 204 vaca: B 10 xmacce — 102
gaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Heiento).



OT60op opraHu3aMOHHBIX (POpPM, METONOB U CPEACTB OOy4YEeHHS OMOIOTHH
OCYULIECTBISIETCS ¢ y4€TOM crenu(uKu ero coiep>kaHus U HaMpaBIEHHOCTH Ha
OPOJOJDKEHUE  OMOJIOTHYECKOrOo  00pa3oBaHMs B OpPraHM3alUsAX  CPEIHEro
po(ecCHOHaNBbHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTeNbHBIM YCIIOBUEM MPU O0y4YeHUH OWOJIOTHMHM Ha YIUIyOJIEHHOM YpOBHE
ABJISIETCSl TIPOBEJICHUE JA0OpPATOPHBIX M MpaKkTHUYecKuX padoT. IlpakTtuyeckue u
nabopaTopHble paboThl B mporpamme B cootBercTBre ¢ MTH xabunera u J1orukoit
noarotoBku k I'MA. Taxxe ydacthe oOydaromMXcs B BBINOJIHEHUU MPOEKTHBIX H
y4eOHO-UCCIIEeI0BATEIbCKUX padOT, TEMATHKA KOTOPBIX ONPEAESAETCA YUYUTEIEM Ha
OCHOBE MMEIOIIUXCSI MAaTePUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBH.

JlanHas pabouast mporpaMMa COOTBETCTBYET (penepaabHOi pabodeil mporpamMme
COOTBETCTBYIOIIIETO  ypOBHS  0Opa3oBaHWs,  YTBEPKIAEHHOW  MPOTrpamMMOin
MunucrepcTa npocsenienus: Poccurickont @enepanuu ot 18.05.2023 No 371.

[Ipu pazpaboTke yueOHOM mporpaMMbl KUCIONIb30BaH «KoHCTpykTOp paboumnx
nporpamMm», pasMeléHHbI Ha Tnoptane «EnuHoe comepxkaHue — 0OIIero
obpaszoBanwusi» 1o aapecy https://edsoo.ru/konstruktor-rabochih-programm/.



COIEPKAHUE OBYUEHUSA
10 KUIIACC

ConepxaHue npOrpaMMBbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B HPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).
Tema 1. buosiorusi Kak Hayka
CoBpeMeHHas 61oJiorust — KoMIUIeKcHast Hayka. Kpatkast uctopust pa3Butrs OMOJIOTHUU.
buonornyeckue Hayku U u3ydaeMble MU pooieMbl. DyHaaMeHTalIbHbIE, TPUKIIATHbIC
Y TIONCKOBBIC HAYYHBIC HCCIIEOBAHUS B OMOJIOTHH.
3HaueHue OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. IIpodeccun, cBsazanubie ¢ Owonorueld. 3HaYeHUE OWOJOTUM B MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA: MEJIUIIMHE, CEJIbCKOM XO35MCTBE, MPOMBIIIIEHHOCTH, OXPaHE
MIPUPOJBI.
HNemonctpamuu [loptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, Y. I'apseit, ['. Mennens, B. . Bepuaackuii, U. I1. I1aBnos, U. 1. MeuHukoB,
H. U. BaBunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.
Tabnuibl 1 cxeMbl: «CBsi3b OUOJIOTHY € IPYTUMU HayKamMu», « CructemMa OMOJIOTUYECKUX
HayK».
Tema 2. 7KuBble cucTeMbl U UX n3y4eHue. J)KuBble CUCTEMBI KaK MPEIMET U3YUCHHUS
ouonoruu. CBONCTBA KUBBIX CUCTEM: €MHCTBO XMMHUYECKOTO COCTaBa, IUCKPETHOCTh
U LEJIOCTHOCTh, CIOXHOCTh M  YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHMU3alusl, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE.
YPpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOUHbIM, TKAHEBBIW,
OpraHU3MEHHBIN, MOMYJSIUOHHO-BUIOBOM, YKOCHUCTEMHBIM (OMOreoIeHOTUYECKui),
ouocdepnsiil. IIporeccsl, mpoucxosiye B KUBbIX cucTeMax. OCHOBHbIEC MPU3HAKU
kuBoro. JKusHp kak gopma cymiecTBoBaHUs maTepuu. Hayku, u3ydaroniue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alvH.
N3yuenue xuBbIX cucteM. Metoasl Ouoniornueckoi Hayku. Habmonenue, usmepenue,
DKCIIEPUMEHT, CUCTEMaTh3alus, MeTaaHan3. [loHATHE O 3aBUCMMON M HE3aBUCUMOU
nepemeHHou. IlmanupoBanue skcrnepumeHrta. [locTaHOBKa W MOpoOBEpKa THUIIOTES.
Hymneas runotesa. [lorsitue BoIOOpKH U €€ 10CTOBEPHOCTH. Pa30poc B GMOIOTMUECKIX
JnaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI HCKaKEHHS
pe3yJIbTAaTOB 3KCIIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.
JMemonctpanuu. Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HWY, «bruonornueckue
cucrteMbl», «CBOMCTBA KUBOW MaTepum», « YPOBHH OPraHU3alHH KUBOU MPUPOIBD,
«CtpoeHne KUBOTHOM KIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI OpPraHOB
YeJIOBEUECKOro opranusma», «buoreonenos», «buocdepa», «Metoasl Hu3yydeHUs
YKUBOU TIPUPOIBI».
O6opynoBanue: JiabopaTopHOEe OOOpyJOBaHUE [IJIsi TPOBEICHUS HAOIIOJCHUH,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Tema 3. buosorus kiaerkm. Kierka — CTpyKTypHO-(QYHKIIMOHANIbHAS €IUHUIIA
xuBoro. Vcropusi otkpeitus kietku. Paborer P. I'yka, A. JleBenryka. Knerounas
teopus (T. llIBanu, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJ0KEHUSI COBPEMEHHOM
KJIETOYHOUW TEOPHUH.



MeToapl MOJIEKYJISIPHOM M KJIETOYHOM OHMOJOTHMH: MHKpPOCKOMHs, Xpomatorpadus,
ANeKTpodope3, METOJI MEUYEHbIX aToOMOB, MuddepeHinanbHoe eHTpUuyrupoBaHue,
KyJbTUBUPOBAaHUE KIETOK. M3yyeHue QuUKCUPOBAHHLIX KIemoK. DIEKTpOHHas
MUKpockonus. Kongokanvnaa muxpockonus. Bumanvhoe (npusicusnennoe) uzyyeHue
KJIeMOK.

JMemoncrpanum [Toptpetsl: P. I'yk, A. Jlesenryk, T. [lIBanu, M. IlIneiinen, P. Bupxos,
K. M. bap.

Tabmunp! u cxembl: «CBETOBOM MUKPOCKOID), « DIEKTPOHHBIN MUKpOCKOm», «cTopus
Pa3BUTHUS METOJ0B MUKPOCKOITUI.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, JKUBOTHBIX U
OaKkTepUaIbHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHue MeTo 0B KIECTOYHOU Onosoruu (Xxpomarorpadusi,
anekTpodopes, nuddepenimansHoe nenTpudyruposanue, [TLP)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKHM XHUMUYECKUN COCTaB KJIETKU. Makpo-,
MHUKpPO- M YJIbTPAMHKPO3JIEMEHTHI. Bojma M €€ ponb Kak pacTBOPUTENs, pearcHTa,
y4acTUE€ B CTPYKTYpPUPOBAHWM KIIETKH, TEIUIOPETyIsuuud. MUHEpalbHbIE BELIECTBA
KJIETKH, UX OMOJIOTHYeCKast poJib. POJIb KaTHOHOB 1 AHMOHOB B KJIETKE.

Opranuyeckue  BellecTBa  KIETKU.  buonormyeckue — moinuMmepbl.  benku.
AMMHOKHCIIOTHBIM cocTtaB OenkoB. CTpyKTypbl OenkoBoil mosekyibl. [lepBuunas
CTpyKTypa Oelika, NenTHaHas CBA3b. BropuyuHas, TpeTuyHas, 4eTBEPTUUHAS CTPYKTYPBHI.
Henarypanus. CoiictBa 0enkoB. Knaccudukarus 6enkoB. buonornyeckue GhyHKIIMN
0enkoB. [lpuonul.

VYrneroasl. MoHocaxapuabl, AUcCaxapubl, OJIUrocaxapuabl U mojucaxapuibl. OOmmii
IJIaH CTPOEHMS U PU3HKO-XUMHUYECKHE CBOMCTBA yIIeBOAOB. bruonornyeckue GpyHKIUU
YIJIEBOJIOB.

Jlunuasl.  'mapodunbHO-THApOPOOHBIE  cBoiicTBa. Kiaccudukauus  Aunmaos.
Tpurnuuepunasl, Gpochonunuabl, BOCKU, CTepouibl. buogornyeckue GyHKIUU TUTUAOB.
OO6mmue cBoiicTBa OWMOJOTHYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Ctpoenne HykaenHOBBIX KUCIOT. HyKIeoTuasl.
[Tpunmun komriementapuoctu. Ilpasuno Yapradda. Crpykrypa JHK — nBoiinas
criupasib. Mectonaxoxaenue u ouonornueckue Qynkiuu JJHK. Buast PHK. ®ynkiun
PHK B knertke.

Crpoenne wmonekysisl AT®. Makpospruueckue cBia3u B MoJiekyine ATO.
buonornueckue Qpynkuun AT®. BoccraHoBIeHHBIE NEPEHOCUUKU, UX (DYHKIMH B
Kietke. /pyeue mykneozuompughocghpamer (HT®). CexenupoBanue JIHK. Memoouw
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas 6uonorus: OMOXUMUYECKUE U OMOPU3NYECKHE UCCIIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpbl OMoMoieKyl. Moodenuposarnue cmpykmypvl u QyHKYut
OuoMoneKyn u ux Kommniekcos. Kommvromepmuwiii ouzaiin u opeanuyeckuil cuHmes
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

Hemouncrpanuu. Iloprpersr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Ywuikunc, P.
O®panknun, @. Canrep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHne XUMHYECKUX JJEMEHTOB B HEXUBOW IPUPOAEY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.



Tabmuubr u cxemsl: «lleprognueckas TabIua XUMUYECKUAX DJIEMEHTOBY», « CTpoeHue
MOJIEKYJIbI BOJIbI», «BeliecTBa B cocTaBe opranu3MoBy, « CTpoeHHe MOJIEKYJIbl OelIKay,
«CTpyKTYyphl O€IKOBOI MOJEKyibl», «CTpoeHHue MOJIeKYyJl YrieBoaoB», «CTpoeHue
MOJIEKYJ TUNUA0BY, « HykienHoBbie KUCTOTh), «CTpoeHue MoJieKybl ATDy.
O6opynoBaHue: XUMUYECKast MOCY1a U 000PYI0BaHUE.

JlabopaTtopHnasi padoTa «O0Hapy)eHue OEIKOB C TOMOIIBI0 KAYECTBEHHBIX PEAKIIUI.
Jlabopatopuass padora «lccienoBaHne HYKIEHMHOBBIX KHCIOT, BBIJCJICHHBIX U3
KJIETOK Pa3JIUIHBIX OPTAHU3MOBY.

Tema 5. CTpoenue u QyHKUIMHU KJICTKH

Tunsl KJIETOK: 3yKapuOTHIECKas ¥ TpokapuoTudeckas. CTpyKTypHO-(yHKIIMOHATHHBIC
oOpa30BaHUs KJICTKH.

CrpoeHue mnpokapuoTHUECKOl KJeTku. KilerouHas cTeHka OakTepuil U apxei.
Oco0OeHHOCTH CTPOCHHSI TeTePOTPOPHON U aBTOTPOPHON MPOKAPHOTUUECKUX KIIETOK.
MecTo 1 poJib TPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (PYHKIIMOHMpPOBAHHWE OHyKapHUOTHYECKOW KieTku. [lmasmaruueckas
MeMOpana (mmasmaniemma). CTpykTypa Iuia3MaTH4eckoil memOpanbl. TpaHcmopt
BEIIIECTB 4Yepe3 IIa3MaTHUYecKyl0 MeMmOpaHy: naccuBHbI (muddysus, obieruyéHHas
mubdy3usi), akTUBHBIM (NEPBUYHBIA W  BTOPUYHBIM AKTUBHBIM  TPAHCIOPT).
[Tomymponuiiaemocts MeMmOpanbl. PabGoTa HaTpuii-kajlveBOoro Hacoca. DHJIOIHUTO3:
MUHOIMTO3, (aronuto3. Jk3o01uTo3. Kierounas crenka. Ctpyktypa u GyHKUUU
KJIETOYHOM CTEHKH PacTEHUM, TPUOOB.

[urtomna3ma. [{uto3omne. [{utockener. J[Buxkenne nuromiazmbl. OpraHoUIbl KIETKU.
OnnomeMOpaHHbBIE OpPraHOWABI KJIETKH: sHAoIIa3MaTudeckas cetb (JIIC), anmapar
['ombmku, TU30COMBI, MX CTpoeHHWE W (DYHKIMH. B3amMOCBsI3b OTHOMEMOpPAHHBIX
opraHouioB kietku. CTpoeHHe TPaHyJISIPHOTO PETHKyIyma. Mexanusm HanpasieHus
oenxos 6 IIIC. Cunte3 pacTBopuMbIX 0eikoB. CUHTE3 KJIETOUHbIX MeMOpaH. [ maakuii
(arpaHyJIApHBIN) SHIOIUIA3MATHYECKUN peTHKYIIyM. CekpeTopHas GyHKIHS armapaTa
lNombxu. Mooughukayus benkos 6 annapame Ionvoocu. Copmuposka 6Oenkos 6
annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyoan pacTUTENBHBIX KIETOK.
Knerounsrit cok. Typrop.

[TosryaBTOHOMHBIE OpPTaHOMBI KJIETKU: MHUTOXOHIPHUH, MIACTUABL [Ipoucxoocoernue
mumoxonopuit u naacmud. Cumbuoecenez (K.C. Mepeocrkosckuti, JI. Mapeynuc).
Crpoennie U PyHKIIMM MUTOXOHJIpUI U miacTu. [lepBuyHbIe, BTOPUYHBIE U CIIOKHbBIE
WIaCTUABl  (POTOCHHTE3UPYIOMIMX  JYKApHOT.  XJIOPOIUIACTBl,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanubsie opranouasl kjetku CrpoeHne ©  (QyHKIMM HeMeMOpaHHBIX
OpraHouJIoB KieTku. Pudocomsl. Ilpomescymounsvie ghunamenmoi. MukpopuiameHThI.
Axmunosvie muxkpogunramernmol. MpbllIEUHbIE KIETKU. AKMUHOble KOMNOHEHNbI
HembluleyHvlx Kkiemox. Mukpotpyoouku. Krnerounsiii rieHTp. CTpoeHHE W JBIKEHUE
KT'YTUKOB HM peCHHYeK. MHUKpOTpyOOUkH 1uTOoIia3mel. lleHTpuonb. beixu,
accoyuupoB8antvle ¢ MUKpouIameHmamu u Mukpompybouxkamu. Momopuvie 6enxu.
Anpo. O6omouka spa, XpoOMaTHH, KApUOIUIa3Ma, SIPBIIKHA, UX CTPOCHUE U (DYHKITHH.
Anepubiii  OenkoBbi MaTpukc. [IpocTpaHCTBEHHOE pACMIOJOKEHHE XPOMOCOM B
uHTep(dazHoOM sipe. Jyxpomamun u 2emepoxpomamur. benkun XxpoMaTuHa — TUCTOHBI.
Junamuxa sdepnoti 06o10uKku 6 Mumo3se. Hoepuwiii mpancnopm.



Knerounple BiimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JDYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JMemoncrpamumn. [Toptpersi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupbl u cxembl: «CTpoeHHE PYKApPUOTHYECKON KieTKn», «CTpoeHue >KMBOTHOMN
KIETKN», «CTpOeHUE PaCTUTEIbHOU KIETKW», «CTpOoeHHE MUTOXOHIPUN», «SAapoy,
«CTpoeHre mpokapuoTHUeckor KieTku». OOopynoBaHHE: CBETOBOM MHUKPOCKOI,
MUKpOINpenaparbl  pacTUTEIbHBIX,  JKMBOTHBIX  KJIETOK,  MHKpOIpenapaThl
OaKkTepUaIbHBIX KIIETOK.

IIpakTuyeckas padora «3yueHne cTpoeHus KIETOK Pa3IMYHbIX OPIraHU3MOBY.
JlaGopaTopHasi padora «/3yueHne CBOICTB KIIETOUHONH MEMOpaHbI».

Jlabopatopnas pabGora «MccienoBanue IUIasMoiM3a U JIEIUIa3MOJiM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckas padora «l3ydyeHue [BMKEHUS ULUTOILIA3Mbl B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCUMHIIALINS U AUCCUMUIISIIIS — ABE CTOPOHBI MeTaboau3Ma. Tumbl 0OMeHa BEIeCTB:
aBTOTpO(HBI U TeTepoTpodHbIM. YyacThe KHCIOpoJa B OOMEHHBIX Ipolieccax.
OHepreTudeckoe obdecrieyeHne KieTku: npeppaiieHne ATD B 0OMEHHBIX MpoIeccax.
depMEeHTATUBHBIM XapaKTep peakiuid KiIeToyHoro metabonusma. depMeHThHI, uX
CTpoeHHue, CBOCTBAa U MexaHu3M jaecTBusi. Kobepmentsl. Otauuns GepMEeHTOB OT
HEOPTaHWYECKUX  KaTaJdu3aTopoB. benmku-akTuBaToOpel W OCITKH-WHTHOUTOPHI.
3aBHUCHMOCTB CKOPOCTH (DEPMEHTATUBHBIX PEAKITUI OT Pa3IUIHBIX (PaKTOPOB.
[lepBU4HBINA CHHTE3 OPTaHUYECKUX BEHIECTB B KieTKe. POTOCUHTES. AHOKCUCEHHbIU U
oxcuzeHHbll homocunmes y baxmeputi. Ceemocodouparowjue nuemenmol U nUSMeHmbl
peakyuonno2o yeumpa. Poib xjnopomiactoB B mporecce ¢oTocunresa. CBeToBas U
TeMHOBass  (Qa3bl. DPomoovixanue, Cz, Cs u CAM-munvr @omocunmesa.
[IponyktuBHOCTh (hoTOCHMHTE3a. BiusiHue paznuuHblXx (AKTOPOB HA CKOPOCTh
dboTocunTesa. 3HaueHnue GOTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIIUPYIOIINE
OakTepuu, >Kene300aKTepuu, CepoOaKTepuu, BOJOPOJIHbIE OaKkTepuu. 3HauYCHUE
XEMOCHHTE3A.

AHaspoOHbIe opranu3mbl. Buast Oposkenus. [IpoaykTel OposkeHHs U UX UCTIOIh30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKThl OMOTEXHOJIOTHH U
BO30yAUTENN OOJIE3HEM.

AspoOHbIE OpraHu3Mbl. DTamnbl 3HEpreTuuyeckoro oomeHa. [loAroToBUTENbHBINA ATAI.
['mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHUE TIIFOKO3BI.

buonornyeckoe okucaeHue, UK KJIETOYHOE AbiXxaHue. Poiab MUTOXOHApHIA B ITpolieccax
OMOJIOTUYECKOTO OKHUCJICHHUS. [uknuueckue pEeaKIMH. OxkucinurensHoe
dbochopunupoBanue. Duepeus memopanno2o epaouenma npomonos. Cunmez ATD:
paboma npomounnou AT®-cunmasel. [IpenmyiecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB
nepea aHadpoOHbIM. I(HPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

HMemoncrpamum [Toptpetsl: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B.
A. Durenvsrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «POTOCHHTE3», « DHEPreTHUecKuii oOMen», «brocuaTes Oenkay,
«Ctpoenue hepMeHTay, « XEMOCUHTERY.



ObopynoBaHue: CBETOBOM  MHKPOCKON, OOOpyAOBaHWE [UIsl  MPHUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

IIpakTuueckas padora «/3ydeHue KaTaIUTHUYECKOM aKTUBHOCTU (PepMEHTOB (Ha
pUMEpPe aMUJIa3bl UM KaTajasbl)y.

Jlabopatopuass pabGora «/3ydyeHue (epMEHTATUBHOIO pACIICIICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHnasi pa6ora «CpaBHeHHE MPOIECCOB (OTOCUHTE3a U XEMOCUHTE3aY.
JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencreeHHasi HH(pOpMaLus ¥ peajn3anms e€¢ B KiIeTKe

Peakiium MatpuyHOoro cuHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B  PEAKIUIX
MaTpPUYHOTO CHHTe3a. Peanmzarus HacneacTtBeHHOM nHpopMaruu. ['eHeTHaecKuii Ko,
ero ceoucrtaa. Tpanckpunuus — matpuusbld cuaTe3 PHK. [IpuHnumne! Tpanckpunumn:
KOMIUIEMEHTAPHOCTh,  AHTUIMAPAIJICIBHOCTh,  acCUMMETpU4HOCTh.  Co3peganue
mampuunwvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yyactue tpancnopTHeix PHK B OnocunTese Oenka. YciaoBus
ouocuntesa 0enka. KogupoBanue aMmuHOKUCIOT. Posib pubocoM B OuocuHTe3€ Oelka.
CogpemenHvle npeocmasierus o cmpoeruu 2enog. Opranuzaisi reHoMa y npoKapuoT
U dyKapuoT. Perynsiuusi akTUBHOCTHM T€HOB Yy mpokapuorT. ['mmore3a omepona (.
Kako0, XK. Mano). Monexynapusie mexanusmuvl 3Kkcnpeccuu eeHog y sykapuom. Ponv
Xpomamuna 6 pe2yrayuu pabomsi 2enod. Perymnsius oOMEHHBIX MPOIIECCOB B KIIETKE.
Kiterounslii romeocras.

Bupycbl — HekneTounbie (hOpMBI KU3HU U 00IUraTHbie napa3uThbl. CTpOEHUE MPOCTHIX
U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, Oaktepuodaro. Kuznenmwiii yuxn /{HK-
cooepoicawyux supycos, PHK-codepocawux eupycos, oaxmepuoghacos. Obpamuas
MPAHCKPUNYus, pegepmasa, uHmezpasd.

BupycHbie 3a0oneBaHus 4enoOBeKa, >XKUBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u anaruz ooavwux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocuyeckux oanuwix. Hanomexnonocuu 6 ouonocuu u meouyume.
Ipoepammupyemvie pynkyuu 6eikos. Cnocobvt 0ocmasKu ieKkapcms.
HMemonctpamum. [loptpersr: H. K. Komasios, JI. . UBanoBckuii. Tabmuiibl B CXEMBI:
«buocunres 6enkay, «'enernueckuit Koy, «Bupycen», «bakrepuodarm.
JlaGopaTopHnasi padora «Co3naHue MOAEIHN BUPYCay.

Tema 8. 7Ku3HeHHbII HUKJI KJICTKHU

Kinerounbrii nuki, ero nepuoasl u peryisanus. Matepdaza u muto3. OcoOeHHOCTH
MPOIIECCOB, TMpoTeKaromux B wuHTepdaze. I[loaroroBka KIETKHM K JEJICHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKUM M TOCTCUHTETHUYECCKUM
(MpeMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunbiii  cunres JHK — pemmmkanusa. I[lpuanuner  permkannun  JIHK:
KOMIIJIEMEHTAPHOCTb, TOJTYKOHCEPBATUBHBIM CUHTE3, aHTUTNIAPAIIIEIbHOCTh. MexaHnu3m
perumkanuu JJTHK. Xpomocombl. Ctpoenue xpoMocoM. TemoMmMepbl M TeloMepasa.
XPpOMOCOMHBIN HAOOp KIETKH — KapuOTHUI. JIMIUIOWAHBIA W TarjIOUJHBIA HAOOPHI
xpoMocoM. ['oMostornunbie XpoMOCOMBI. [10710BbIE XpPOMOCOMBI.

Henenue knetku — muto3. CTaAuu MUTO3a U MPOUCXOSIINE B HUX Mpolecchl. THUIbI
MuTo3a. Kapnoknnes u nUTOKuHE3. bronornyeckoe 3Ha4€HNEe MUTO3A.



Perynsmus mutoTHdeckoro nukia kiaetku. [Iporpammupyemasi kietouHas rudens —
arnonTo3.
Knerounoe  si1po, XpomMocoMbl, (YHKIMOHalbHAas TE€HOMHUKA. Mexanuzmol
npoaugepayuu, ougpepenyuposxu, cmapenus u cubenu kiemox. «L{ugposas knemray
— Ououngopmamuyeckue mMooeau QYHKYUOHUPOBAHUSL KIEMKU.

JemoncTpamuu. TaOnuibl U cxeMbl: «KHU3HEHHBIM HUKI KICTKW», «MHUTO3»,
«Ctpoenne xpomocomy, «Permukanus JJTHK».
ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTIpenapathl: « MUTO3 B KJIETKaxX KOpeIiKa
TYKay.
JlabopaTropHasi pabora «/3yyeHue XxpoMocoM Ha TOTOBBIX MUKPOITPENapaTax».
JlaGopaTopnas padora «HaOmrogeHnre MuTo3a B KIeTkax KOHYMKA KOpeIIka Jiyka (Ha
TFOTOBBIX MHUKpOIIpEnaparax).
Tema 9. CTpoeHue u GyHKUMH OPTAaHU3MOB
buonoruueckoe pasHooOpazue opraHu3MoB. OJHOKIETOYHBIC, KOJOHHUAILHBIE,
MHOI'OKJIETOYHBIE OPIaHU3MBI.
OCOOEHHOCTH CTPOEHMSI U KU3HEACITEIBbHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYTHUE
npoTUCThI. KoJIOHWAIbHBIE OPTAHU3MBL.
B3anMocCBsA3p 4YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI
opraHoB. OpranusMm Kak euHoe neinoe. ['omeocras.
Tkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEH: 0Opa3oBaTesibHAs, IMOKPOBHAs,
IpPOBOJALIASl, OCHOBHAs, MexaHuyeckas. (OCOOEHHOCTH CTpPOEHHS, (QYHKUUH U
PACITOJIOKEHUS TKAHEN B OpraHaxX PaCTEHHM.
TkaHM JKMBOTHBIX M YENOBEKAa. THNBl KUBOTHBIX TKAHEW: JIUTENINAJIbHAS,
COCIMHUTENbHAsA, MbllIeYHasi, HepBHasg. (OCOOEHHOCTH CTpoeHMs, (QYHKUMA U
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX M YEJIOBEKA.
Opransl. BereratuBHble W T€HEpPATUBHBIE OpraHbl pacTeHWid. OpraHbl U CHCTEMBI
OpPraHOB KUBOTHBIX U 4esIoBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opranusmoB. Kapkac pacteHuil. CkelleTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX >KMBOTHBIX. HapyxHbIil 1 BHYyTpeHHUH ckeneT. CTpOEHUE U THUIIbI
COCIMHEHUS KOCTEMN.
JIBukeHne opraHu3MoB. JIBHKeHHE OJHOKIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
KI'YTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBbI U HACTHUHU.
JIBU>KeHrEe MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa: MbIlIleuHas cuctema. Peduiekc.
CkeneTHbIE MBIIIIBI U UX padoTa.
[Iutanue oprauu3mos. [lornomenne BOAbl, yriIeKUCIOro ra3a i MUHEPaIbHBIX BEILIECTB
pacrenusmMu. Ilutanme KUBOTHBIX. BHYTpPUIOJIOCTHOE W BHYTPUKIETOYHOE
nuieBapeHre. lIutaHne mMO3BOHOYHBIX >KMBOTHBIX. OTHOENBl NUIIEBAPUTEIBHOTO
TpakTa. [IumesapurenbsHble xkeinesbl. [lnuiesapurenbHas cucteMa 4enoBeka.
Hpixanue opranu3mMoB. Jlpixanue pacteHuil. Jlpixanue >kKuBoTHBIX. Juddy3us razos
yepes MOBEepXHOCTh KiIeTKH. KoxkHoe apixanue. JlpxarenbHas MOBEpXHOCTh. JKabepHoe
Y JIETOYHOE JIbIXaHHeE. J[bIXaHuE MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA. DBOIIOLUOHHOE
YCIOKHEHUE CTPOEHHUs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucrema
yesoBeKa. MeXaHu3M BEHTWISUMM JIETKUX Yy ITHUI] U MIIEKONHUTAOMMX. Peryisus
npixaHus. /{pixaTenbHbie 00bEMBI.



TpaHcrOpT BEHIECTB y OPraHUM3MOB. TpaHCHOPTHBIE CUCTEMBI PaCTEHUU. TpaHCIIOPT
BEILIECTB y KMBOTHBIX. KpoBeHOCHast cucrema u €€ opranbl. KpoBeHOCHas cucrema
MTO3BOHOYHBIX KUBOTHBIX U 4esioBeka. Cepalle, KpOBEHOCHBIE COCYIbl U KpOoBb. Kpyru
KpOBOOOpAIIeHHs. DBOJIOIMOHHbBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/nia u e€ perynsius.

Boeinenenne y opranu3moB. Beinenenuwe y pacteHuil. BeiaeneHue y KUBOTHBIX.
CokpartutenbHble Bakyosd. Opranbl BelaeneHuss. OuibTpaus, CeKpelust 1 00paTHoe
BCACBIBAHHE KAK MEXaHWU3Mbl pabOThl OpraHoB BblaeieHUs. CBA3b MOJOCTH Teda C
KPOBEHOCHOM Y BBIJEIUTEIBLHON CUCTEMAaMHU. BrliesieHre y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u pyHkumonupoanue HeppoHa. OOpazoBaHHE MOUHU y
YeJoBeKa.

3almura y OpraHu3MoB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
UCTHl MPOCTEUIIUX. 3alluTa y MHOTOKJIETOUHbIX pacteHui. Kyrtukyna. Cpencrsa
MMaCCUBHON U XUMHUYECKON 3aIUTEI. OUTOHIIUIEI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HX MpPOU3BOAHBIC. 3alllUTa
opranusma ot Oosie3Heil. UMMyHHas cucteMa 4enoBeka. KieTouHblil U ryMopaibHbIN
UMMYHUTET. BpoKn€HHBIN 1 npuoOpeTéHHbli cnenududeckuid uMMyHUTET. Teopust
KJIOHaJIbHO-cenekTuBHOrO uMmyHurtera (I1. Dpnux, ®. M. bepner, C. Tonerana).
BocnanurenbHpie OTBETHI OpraHu3MoB. Poib BpOXKIAEHHOTO UMMYHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JIEBaHUN.

PazgpaxxumMoCcTe M perynsuus y OpraHu3MoB. Pa3znpaXuMoCTh y OJHOKIIETOYHBIX
oprann3MoB. Takcucel. PazapaxumMocTs U perynsauus y pacteHuil. PoctoBeie BeniecTsa
Y VX 3HAYCHHUE.

HepBHas cuctema u pediekTopHast peryssiius y KUBOTHbIX. HepBHas cucrema u eé
OTZEJIbl. DBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOW CHUCTEMBI Y >KMBOTHBIX.
OTaernbl rOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pednekc u peduektopHas ayra.
be3yciioBHbIE U YCTIOBHBIE pe(IIEKCHI.

['ymopanbHas peryisuus U SHIOKPUHHAS CHCTEMA JKMBOTHBIX M 4esoBeka. JKenesbl
SHJIOKPUHHON CUCTEMBI U UX TOPMOHBI. JlericTBre TOPMOHOB. B3anMOCBsI3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucreMa.

HMemoncrpamum Iloprper: U. II. TlaBmoB. Tabmumel u cxembl: «OIHOKICTOYHBIC
BOJIOpOCIN», « MHOTOKJIETOUYHBIE BOAOPOCINY, «bakTtepuny, «IIpocteiimmey, «Opransl
LBETKOBBIX pacTeHHil», «CHCTEMbI OPraHOB MTO3BOHOUYHBIX KUBOTHBIX», « BHyTpeHHEee
CTPOCHHME HACEeKOMbIX», «Tkanu pacreHni», «KopueBwpie cucrems», «CtpoeHne
cTe0s», «CTpoeHne TMCTOBOU TUTACTUHKNY, « TKaHU )KUBOTHBIX», « CKEIEeT YeI0OBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHass cCHCTEMay,
«HepBHas cucremar», «Koxay», «MplieyHas cuctemMay, «BpliennuTenbHas CUCTEMay,
«OHIOKpUHHAS cUcCTEMay, «CtpoeHue MBIIILBD, «AMMmyHHTETY,
«Kumreuynononoctuele», «Cxema mWTaHWS pacTeHUi», «KpoBEHOCHBIE CHCTEMBI
MTO3BOHOYHBIX JKUBOTHBIX», « CTpO€HHE THIpbI», «CTpoeHue iaHapun», « BHyTpeHHee
CTpOEHUE T0KAEBOT0 YepBsi», «HepBHas cucrema puidy», « HepBHas cuctema JsrymKm,
«HepBHas cucrema npecMbikaromuxcs», «Hepsuas cucrema nruny, «HepBHas cucrema
MIIeKOTTUTaromux», «HepBHas cuctema uenoBekay», «Pediexey.

OOopynoBaHue:  CBETOBOM  MHKPOCKOI,  MHUKpPOIIpEenapaTbl  OJHOKJIETOYHBIX
OpraHMW3MOB, MMKpOIIpenaparbl TKAHEH, pPAKOBUHBI MOJUIIOCKOB, KOJUIEKLIUH



HACEKOMBIX, WTJIOKOKHMX, JKHBBIE OHK3EMIULIPHl KOMHATHBIX pACTEHUW, repdbapuu
pacTEeHMl pa3HbIX OTAEIJIOB, BJIAKHBIE NIPENapaThl KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX,
KOJUIEKIIMU O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeloBeKa, OO0OpyJIoBaHUE st
JEMOHCTPAllUM TIOYBEHHOTO M BO3AYIIHOTO NMTAaHUS PACTCHHH, paCIICIUICHUS
Kpaxmaia u OenkoB moj JAeicTBueM ¢GepMEeHTOB, 000pYIOBaHUE MJisi JIEMOHCTpAIlUU
ONBITOB N0 H3MEPEHUIO KU3HEHHONM EMKOCTH JIETKMX, MEXaHHU3Ma JIbIXaTEIbHBIX
JBH>)KCHUHM, MOJIEJIM TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «3yueHue TKaHel pacTCHUI.

JlaGopaTopHnasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe (BKJIIOYasi BEr€TaTUBHOE) U IOJIOBOE.
Buner Oecrionoro pa3MHOKEHHS: TIOYKOBAHHE, CHOPYJSIIUSA, (PparMeHTaIus,
KJIOHHPOBAHHE.

[TonoBoe pa3zmHoOkeHue. [lonoBble KieTkH, WM rameTel. Meito3. Ctaguu Meiio3sa.
IToBenenne xpomocom B Meiro3e. Kpoccunroep. buonoruueckuit cMpicii mMelo3a U
II0JIOBOIO mporecca. Meno3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe pa3Butue. ['ameroreHe3 y KUBOTHBIX. [lOJIOBBIE JKEIE3BI.
OOpa3zoBaHue U pa3BUTHUE TOJOBBIX KJeTokK. CrepmartoreHe3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

Om010TBOPEHUE U SMOPUOHATBHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOOTBOPECHUSI:
Hapy>KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBryanbHOE DPA3BUTHE OPraHMW3MOB (OHTOreHe3). OMOPHOJIOTHS — Hayka o
Pa3BUTUU OPraHu3MoOB. Mopgocenes — 00Ha U3 21ABHLIX NPOOAEM IMOPUOTIOSUU.
Konyenyus mopghoeenos u mooenu mopgocenesa. Cranuu 3MOpUOreHe3a KUBOTHBIX
(Ha mpumepe masarymiku). JpoOnenue. Tumnbsl apoOnenus. /[lemepmunuposannoe u
HedepmuHuposanHoe opooaenue. bracmyna, munwt 61acmyn. OCOOEHHOCTH IPOOJICHUS
MJICKOTTUTAIONINX. 3apO/IBIIIEBbIC JTUCTKU (TacTPyJIsus). 3aKiaika OpraHOB U TKaHEH
U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHOE BIMSIHHE YacTel Pa3BUBAIOIIETOCS 3apo/ibliia
(oMOpuoHasibHasT WHAYKIMS). 3aKiajka TJIaHa CTPOCHHUS >KMBOTHOTO KakK pe3yJbTar
UEpapXUYECKUX B3aUMOJECHCTBUN TEeHOB. BimsHue Ha SMOpPHOHANBHOE pa3BUTHE
pa3sITUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIBI.

Poct u pasButue xuBoTHbIX. [locTomMOpuoHanbHbIM nepuon. [Ipsmoe u HempsiMoe
pa3zButue. Pazputue ¢ Meramopdo3om y 0€CI03BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonorudeckoe 3HaueHUE NPSMOTO U HEMPSAMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B
npupojie. Tumsl pocta KUBOTHBIX. DAKTOPBI PETYIISAIUUA POCTA KUBOTHBIX U YEJIOBEKA.
Cramuu TMOCTAIMOPHUOHATIBLHOTO PAa3BUTHS Y KUBOTHBIX M 4yesjoBeka. Ilepuoss
OHTOTeHe3a yesioBeka. CTapeHre U CMepTh KaK OMOJIOTMYECKUE MPOIIECCHI.
Pa3smHoxxeHue u pa3Butue pacteHuil. 'amerodur u cnopodur. Meito3 B KU3HEHHOM
nukie pactenuil. O6pa3zoBaHue CIop B Ipoiiecce Meiio3a. ['aMeTroreHes y pacTeHUM.
OnnoA0TBOPEHUE U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOIHOE OIJIOI0TBOPEHNUE
y IBETKOBBIX pacTeHui. OOpa3zoBaHHE U pa3BUTHE CeMEHHU.MeXaHU3Mbl Peryssiuu
OHTOT€HE3a Yy PaCTEHUH U )KUBOTHBIX.

HNemoncrpamun. Iloprpersr: C. I'. HaBammnu, X. Illnmeman. TaOmumbsl B CXEMBI:
«BeretaruBHOE pazMHOKeHHE», «Turmbl Oecrmonoro pa3MHOKEHUs», «Pa3zMHOXeHUE



XJaMHUAOMOHaAb», «Pa3MHOXeHue »3BriieHbl», «Pa3MHOXkeHUE TUAPbDY, «Menos»,
«XpomocoMbl», «l'amerorenes», «CTpoeHHE SAMIEKIECTKH M CIEPMAaTO30UAA»,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsMoe m Hempsimoe pas3Butue», «PazButue
MauCKOro yka», «Pa3Butue capanum», «Pa3Butue JArymkw», «JlBoniHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «CTpoeHUE CEMSH OJHOAOJbHBIX U
JBYJIOJIbHBIX pacTeHUIN», « ) KU3HEHHBIN UK MOPCKOW KaIlyCTh», « KM3HEHHBIN UK
Mxa», «KU3HEHHBIN LIUKJ TATOPOTHUKAY, « KU3HEHHBIN LIUKII COCHBD).
O06opymoBaHue:  CBETOBOM  MHKPOCKOI,  MHUKPOTpENapaThl  SUNECKICTOK U
CIIEpMATO30UI0B, MOJENb «L UK pa3BUTHS JISATYIIKID.

JlabopaTtopuass padora «l3yueHue CTpOEHUS TMOJOBBIX KIJIETOK HA TOTOBBIX
MHKpPOITpEnapaTax».

JlaGopaTopHasi paGora «BbIsiBlieHHE TPU3HAKOB CXOACTBA 3aPOJIbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUIN.
Tema 11. I'eHeTHKa — HaAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPTraHM3MOB
Hcropust cTaHOBIIEHUS M pa3BUTHUS F€HETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne
®puza, T. Moprana. Poib oTedecTBEHHBIX YUEHBIX B pa3BUTUHU reHeTuku. Padotsr H.
K. KosbroBa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
dunumnyenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATHUS UM CHMBOJBL. [ OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T'€HbI, A IbTCPHATUBHBIEC MPU3HAKA, JOMUHAHTHBIN U PELIECCUBHBIN MPHU3HAK,
TOMO3Ur0Ta, reTepO3UroTa, YUCTask JUHUS, THOPUABI, TeHOTHM, (peHOoTUN. OCHOBHBIC
METOJbl ~ TEHETUKH: THOPUJIOIOTUYECKUM,  IUTOJIOTUYECKUH,  MOJEKYJISIPHO-
F€HETUYECKU .

Jemoncrpanumn. [loptpetsi: I'. Menaens, I'. ne ®pu3s, T. Mopran, H. K. Konbios, H.
N. Basuios, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii. Tabmuiet u  cxeMbl: «MeToapl TEHETUKH», «CXEMBI
CKPCILIUBAHUSD.

JlaGopaTopHasi padora «JIpo3oduia kak 0ObEKT TCHETHUCCKUX UCCIICIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBoiii 3akoH Menzaens — 3aKoH eauHOOOpa3us
ruOpu0B nepBoro nokoJjieHus. [Ipasmno nomunupoBanus. Bropoit 3axkon Mennens —
3aKOH paclIeIUieHus TNpu3HakoB. [luTomornueckue OCHOBBI MOHOTHOPUIHOTO
CKpemuBanus. [ umnoresa 4yucToThl ramMer.

Anamusupytoiiee  ckpemuBaHue. [[poMexyTOUHBIM  XapakTep  HaCEIOBaHUA.
Pacuiernnienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JMuruOpugHoe ckpemuBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHUCHMOIO
HacJieJ0BaHUs MpU3HaKkoB. [{UTonornueckue OCHOBBI TUTUOPUTHOTO CKPEIMBAHMUS.
CueruieHHoe HacienoBaHue nmpuszHakoB. Paborst T. Moprana. CremieHHoe
HACJICIOBAHUE TE€HOB, HAPYUICHUE CLETUICHUS] MEXAY T€HaMH. XPOMOCOMHAas TEOpUs
HACJIEICTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBII MEXaHHU3M OIpEIeNICHUs TTo1a. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbII W TeTepOraMeTHBIM IMO0J. ['eHeTHyeckas CTpPyKTypa
MOJIOBBIX XpoMocoM. HaciienoBanrne npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.



['erotun kak nenoctHas cucreMa. [lmenoTponuss — MHOKECTBEHHOE NIEUCTBUE I'EHA.
MHOXECTBEHHBIN AJUIEJIU3M. Bzaumonericteue HEAJUICJIbHBIX TEHOB.
KommnementapHocTs. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTUS PACTEHUW, XUBOTHBIX W YEJIOBEKAa, a TaKKe
(bU3HONOTUYECKUX MPOIECCOB, MOBEICHNS U KOTHUTUBHBIX (PyHKIMH. ['eHeTHUeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3iMH — MapasuT» U
«XO3IMH — MHUKpOOMOM». ['eHeThyeckue acreKTbl KOHTPOJIS U H3MEHEHUS
HACJIEICTBEHHOW NH(POPMALMU B TOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

Jemoncrpanumn. [Toptperst: I'. Menaens, T. Mopran.

Tabmuis! u cxemsl: «[lepBblif U BTOpoi 3akoHbl Mennemns», « Tpetuii 3akoH Menaens,
«AHanm3upyroliee ckpemuBanue», «Hemonnoe nomuHupoBanue», «CuemnyieHHOe
HACJIEI0BAHHUE MPU3HAKOB y Jpo30opuibl», «['eHeTrka nomna», «Kapuotum yenoBekay,
«Kapuotun gapozodpmney, «Kapuotunm nTHIBD, «MHOXECTBEHHBIN ajIETU3M,
«B3anmMoencTBUE TEHOBY.

ObopynoBaHue: MOJEIb JIJIsl AEMOHCTPALIUK 3aKOHOB €IMHOO0pa3usi TMOPUI0B IIEPBOTO
IIOKOJICHU M pacCLICIUICHUs IPU3HAKOB, MOJEIb JUIA JACMOHCTpPalUU 3aKOHA
HE3aBUCUMOTI'0 HACJIEOBAHMS IIPU3HAKOB, MOJEIb Ul JIEMOHCTPALMU CLEILUIEHHOTO
HACJIEJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapat: «/po3zodpunay.
IIpakTHyeckas padora «V3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO CKpPEUIUBAHUS y
JIPO30(UITBI.

IIpakTuyeckas padora «/3ydyeHue pe3ynbTaTOB IUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(PHUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumozpeiicTBue reHotuna u cpeabl npu GopMupoBaHuu ¢peHotuna. MzmeHunBocTh
pu3HaKkoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. BuUIbl M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJICICTBEHHAS.

MonudukannonHas u3MeHUUBOCTb. Poiib cpenbl B popMUpoBaHUU MOIU(DUKAITMOHHON
n3MeHunuBOCcTH. HopMa peakunu npusHaka. BapuanMoHHBIA ps U BapUalMOHHAas
kpuBas (B. Moranucen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUYNBOCTH.
I'enoTnnnueckass M3MeHYNBOCTH. CBONCTBA TN'€HOTHUIIMYECKOM W3MEHYUBOCTH. BHAbI
TeHOTUIIMYECKON N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHAS.

KoMOuHaTuBHast ©3MEHYMBOCTH. Mei03 1 MOJI0BOM IPOIIecC — 0CHOBAa KOMOWHATUBHOU
U3MEHYMBOCTU. Pojib KOMOWHATUBHOM H3MEHUMBOCTH B CO3JAHMM T'€HETUYECKOTO
pa3zHooOpa3us B Ipejiesax OqHOTo BUAA.

MyTannoHHass W3MEHYMBOCTh. BUABI MyTalui: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHple W WHAYLHPOBAHHBIE MyTalWH. SfIE€pHbIE W LUTOIIA3MaTUYECKHE
MyTtauud. CoOMaTHYeCKrE U MOJOBblE MyTauHuH. [[pUYnMHbI BO3HUKHOBEHHUSI MYyTallAM.
MyTaressl 1 UX BIMSHHE HA OPTaHU3Mbl. 3AKOHOMEPHOCTH MYTAILIMOHHOTO MpOLECCa.
3aKOH TOMOJIOTUYECKHMX PsIOB B HaciencTBeHHoM u3MeHunBoctu (H.M. BaBuios).
BHesinepHas H3MEHUNBOCTh M HACJIEACTBEHHOCTb.

OnueeHemurxa u dNUSEHOMUKA, PONb INUSEHEMUYECKUX (PaKmopos 6 Hacie008aHuu u
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

HMemoncrpamun. [loptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBunos. Tabmuipel u
CXEMBI: «Bupl U3MEHYUBOCTIY, «MopaudukanuonHas U3MEHYUBOCTDY,



«KombOuHaTHBHAS W3MEHUMBOCTH», «Meho3y», «OmnomoTBopenney», «leHeTnueckue
3a00J1eBaHUs YelloBeKa», « BUIbl MyTaliuiny.

O6opynoBaHue: XKMBbIE U TepOapHble 3K3EMIUIIPhl KOMHATHBIX PACTEHUM, PUCYHKHU
(dboTorpadum) >KMBOTHBIX C Pa3IMYHBIMUA BUAAMU U3MEHYHNBOCTH.

IIpakTnueckass padora «lccienoBanue 3aKOHOMEPHOCTEH MOJIUPUKAITMOHHOM
n3MeHunBoCTU. [locTpoeHne BapualmoOHHOTO psifia ¥ BApUAlMOHHOW KPUBOID.
JlabopaTtopHuasi pab6ora «MyTtanuu y Apo30(duiisl (Ha TOTOBBIX MUKpPOIIpEnapaTax).
Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun yenoBeka. MexayHapoaHas nmporpaMma HCCIEA0BAHUS T€HOMA YEIOBEKA.
Metoapl  M3ydeHUS] TEHETUKH  YEJOBEKAa: TIEHEAIOTMYECKHUil, OJU3HEIOBBIH,
IUTOTCHETUYECKUN, TOMYISAIHOHHO-CTATUCTUYECKUAN, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE  OmNpefeNeHne  TeHOTHNA:  MOJHOTEHOMHOE  CEKBEHHPOBAHMUE,
TEHOTUIIMPOBaHWE, B TOM uyuciae ¢ nomompbro III[P-ananmza. HacnencrBenubie
3a00JieBaHUsl 4YeyioBeKa. ['€HHbIE MU XPOMOCOMHBIE 00JIe3HHM 4YesoBeka. boje3Hu c
HACJIEICTBEHHON TPEIPACIOIOKEHHOCThIO. 3HAYEHUE MEIULIHUHCKOM TEHETUKH B
NpEeIOTBpPAllCcHU W JICYCHUH TEHEeTUYECKUX 3a00JeBaHMU uenoBeka. Memuko-
IF€HETUYECKOE KOHCYJIbTHpOBaHHe. (CTBOJIOBbIE KIETKU. [lOHATHE «Tre€HETUYECKOro
rpy3a». DTHYECKUE aCHEeKThl HUCCIEOBaHUN B 00JIACTH pPENAaKTHUPOBAHWSA T'€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckue GakTOPhI MOBHIIIEHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3UUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpY>Karolen cpensl. ['eneTnueckas
MPEAPACIONIOKEHHOCTh YeJoBeKa K nmatojorusM. Jlemoncrpanun. TaGauIbl U CXEMBI:
«Kapuotun yenoBeka», «MeToabl M3y4YECHHSI T€HETUKH 4YEIOBEKa», «l'eHeTmueckue
3a00JIeBaHUS YEIIOBEKA.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3sMoB

JlomecTukanys U cenekums. 3apOoKICHNUE CENEKINH U AoMecTukanuu. Yuenune H. U.
Basunoa o LleHTpax mpouCXO0XIeHUS U1 MHOT000pa3usi KyJIbTYPHBIX pacTeHui. Poib
CEJIEKIIMU B CO3/IaHUM COPTOB PACTEHUH U MOPOJ KMUBOTHBIX. COpT, MOPOJIa, MITAMM.
3aKOH rOMOJIOTUYECKHX PSAZIOB B HacieACTBeHHOUW n3MeHunBocty H. M. BaBumnosa, ero
3HAYEHUE TSI CEJIEKIIMOHHON PabOTHI.

Metonbl  ceneknMoHHOM — paboThl.  VIckyccTBeHHBIE — OTOOpP:  MacCOBBIH U
WHJUBUAYAJIbHBIA. DTarbl KOMOMHAITMOHHOM celekiuu. VcnbpiTanue mporu3BOAUTENCH
10 MOTOMCTBY. OTOOpP MO TE€HOTHUITY C TOMOILBIO OLEHKH (DEHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTUITY ¢ nomoibio ananuza JJHK.

N cKycCTBEHHBIM MyTareHe3 Kak METOJ CEeJEKIIMOHHOW paboThl. PaguanuoHHBIN U
XUMHUUYECKUU MyTareHe3 Kak HMCTOYHUK MYyTalluid y KyJbTYPHBIX (hOpM OpraHuU3MOB.
Hcnonb30BaHre T€HOMHOTO PeaKTUPOBaHUs U METOJI0B pekoMOuHaHTHBIX JIHK mist
MOJY4YEHHUS UCXOHOTO MaTepuaia sl CEJICKIINUM.

[Tonyuenne mnonumaonaoB. BuyTpuBumoBas rubpuausanus. bian3kopoacTBeHHOE
CKpelnuBaHue, Win WHOpuauHr. HepojcTBEHHOE CKpeluBaHWE, WIA ayTOPUIUHT.
['eTepo3uc u ero nmpuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OtTaanéHHas
ruopuam3anus. [Ipeomonenne Oecrurogus MEXBHIAOBBIX THOPHAOB. JloCTHX)eHUS
CEJIEKIINY PACTECHUMN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSLY.



CoxpaHeHHE U U3yUYEHHUE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX JUKHX
poauyei Uisi CO3/1aHUsI HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYJBTYD.
H3zyuenue, coxpamnenue u ynpaenenue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — MHCUBOMHBIX 6  YeNsax  )Iy4uleHusl
Cyuecmeyowux U Co30aHusi HOBbIX HOPOO, JUHUNU U KpPOCCO8, 8 MOM uucie ¢
NPpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe008AHULL, NepedosviX udeu u
NepCneKmuBHbIX MexXHOI02UL.

Memoncrpanuu [loprpersr: H. U. Basunos, 1. B. Muuypumn, I'. JI. Kapneuenko, I1. I1.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmumpt u cxembl: «LIeHTpBI TPOUCXOXKIECHUS W MHOT000pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHMX pPSAJOB B HACIEACTBEHHOHM H3MEHUYUBOCTHY,
«Metoppl cenekuum», «OtnanénHas rudpuauzanus», «MyTrareHes3».

JlabopaTtopHasi padora «/3yueHne COpTOB KyJIbTYpPHBIX PACTEHHI U TOPOJ TOMAITHUX
YKUBOTHBIX».

JlaGopaTopHas padora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IKckypcus «OCHOBHBIE METOBI U TOCTHIKEHHUSI CEJIEKIIUN PACTEHUM U )KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epMy, COPTOMCHBITATENIbHBIM Y4YacTOK, B
TEIUIMYHOE XO35ICTBO, B 1a0OPaTOPUIO arpOYHUBEPCUTETA WIM HAYUYHOTO LICHTPA)».
Tema 16. buorexHoyiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEKThI, UCHIONB3YEMbIE B OMOTEXHOJOTUHU, — KIJIETOYHBIE M TKAHEBBIE KYJIbTYpBHI,
MUKPOOPraHU3Mbl, = MX  XapakTepuUCTHKa.  TpaauuuoHHass  OUOTEXHOJIOTHS:
xjie0onevyeHue, IIOJTyYEHHE KHCJIIOMOJIOYHBIX IIPOTYKTOB, BHUHO/JIEIINE.
MukpooOuonornyeckuii  cuHTe3. OOBEKTBI MHUKPOOMOJOTMYECKHX TEXHOJOTHUU.
[IpousBoACTBO O€IKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3gaHne TEXHOJIOTHMM W HWHCTPYMEHTOB IEJICHANPABICHHOTO HW3MEHEHUS U
KOHCTPYMPOBAHHSI T€HOMOB C ILENbI0 IMOJIYYEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uaxxeHepus. MeTobl KyJabTypbl KJIETOK U TKaHEW PACTEHUN U )KUBOTHBIX.
Kpuobanku. Comaruveckas THOpUAM3alMg W  COMATHYECKHH  SMOpHOTeHes.
Hcnonp30BaHue TramioOuioB B CEIEKUUHU pacTeHUU. [lonyueHue MOHOKIOHANbHbIX
anmumer. Mcnonvb3o6anue MOHOKIOHAILHBIX U NOJUKTOHATbHBIX AHMUMET 8 MeOUYUHE.
HckycCTBEHHOE OIUIOAOTBOpPEHUE. PEKOHCTpYKLMS SAHWLEKIECTOK M KIOHUPOBAHME
XKUBOTHBIX. MeTon TpaHCIUIAHTAMU SAep KIETOK. IexHonozuu 0300po6neHus,
KYIbMUBUPOBAHUA U  MUKDOKIAOHAILHO20 — PASMHOINCEHUS  CEeNbCKOXO3AUCTNGEHHBIX
KYIbmyp.

XpOMOCOMHAas ¥ FTeHHasl UH)KEHEPUs. MICKyCCTBEHHBIN CUHTE3 '€Ha ¥ KOHCTPYUPOBAaHUE
pexomounanTHbiX JHK. Cozdanue mpanceennvix opeanuzmos. JlocTwkeHus u
MEPCIIEKTUBBl XPOMOCOMHOM M T€HHOM WHKEHEPUH. DKOJOTMYECKHUE M DTUYECKHE
po0IeMbl FTEHHOW MH)KEHEPHUHU.

Menumunckue OuorexHosoruu. Iloctrenomuas uudposas wmemgunuua. [THP-
TUarHocTrka. MetabomoMHbBIN aHAIN3, TEHOIIEHTPUYECKUN aHAJIU3 TPOTEOMa YeJIOBEKa
JUISl OLIEHKH COCTOSIHMS €T0 340pOBbs. Mcronb30BaHne CTBOJIOBBIX KIETOK. TapreTHas
Tepanusi paka. 3D-OumommkeHepuss s pa3paboTku  (DyHIAMEHTAIbHBIX OCHOB
MEIULMHCKUX TEXHOJIOTMH, CO31aHUA KOMILIEKCHBIX TKAHEH COYETAaHUEM TEXHOJIOTUU



TpEXMEpPHOro  OWOMpUHTHMHTa W cKaddonauHra  Uisi  pelieHus  3aaay
MEPCOHATU3UPOBAHHON MEAUIMHBI.

Co3nilaHnre BEKTOPHBIX BaKIMH C LEIbI0 00ecreYeHrs KOMOMHUPOBAHHOM 3alUThl OT
BO30OyAUTENEH OPBU, YCTaHOBJICHHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkunonupoanusi PHK-comepxkanmx BUPYCOB, BBI3BIBAIOIIMX 0CO0O0 OIAacHbIE
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

HNemoncTpamuu. Tabnuiel U cxembl: «lcronb3oBaHWEe MUKPOOPTaHU3MOB B
IPOMBIIUIEHHOM MTPOU3BOACTBEY, «KitleTouHast uHxeHepus», «I eHHass HHKEHEPUS.
JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

11 KUIIACC
Tema 1. 3apo:kneHue u pasBuTHE IBOJTIONNOHHBIX NPEACTABICHHHA B 0M0JI0THHI
OpomononHas teopust Y. JlapBuna. IlpeanochUlKM BO3HUKHOBEHHS JAapBUHHU3MA.
JKuznb 1 Hay4Has nesatenbHocTh Y. JlapBuHa.
JBrkymume cuibl 3Boionuu BugoB 1o Y. JlapBuHy (BbICOKasi HWHTEHCHUBHOCTH
Pa3MHOXKEHHS  OpPraHW3MOB,  HACJIEJICTBEHHAas  M3MEHUYMBOCTh, Oopnba  3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).
Odopmnenue cuntetnueckoir Teopun sBomonun (CTD). HelitpansHas Tteopus
sBooIMU. COBpEMEHHAsI HBOIIOLIMOHHAS OMOJIOTHSI. 3HAYEHUE SBOJIIOLUOHHOMN TEOpUn
B (popMHpPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.
Jdemoncrpauuu [TopTpetsr: Apucrorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep,
K. KrwoBee, Y. [Japsun, C. C. YUersepukos, U. U. [lImaneraysen, Ix. Xonneitn, . K.
benses.
Tabmuubl n cxembl: «Cuctema x)uBoi npuposl (1o K. JIunuero)y, «JlecTHHIIa )KUBBIX
cymectB (1o Jlamapky)», «Mexanusm HopMupoBaHus MIPUCTIOCOOICHHU Y pacCTEHUN U
*uBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapmipyra myremectBus Y. [lapBunay,
«Haxonku Y. lapsunay», «Dopmbl 60pb0BI 3a cyliecTBOBaHuE», «[lopossl romybein»,
«MHoroo6pasue KyJabTypHbIX (GopM KamycTb», «[lopoasl ITOManIHUX >KUBOTHBIXY,
«Cxema oOpazoBanusi HOBBIX BuAOB (1o Y. [lapBuny)», «Cxema COOTHOIICHUS
JIBIDKYIIUX CHUJ JBOJMIOUUN», «OCHOBHBIC TIOJOXKEHUS CHHTETUYECKOW TEOpUHU
HBOJTIOIIUNY.
Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI
[Tomynsinus Kak sieMEHTapHasi equHHIA 3BOJIOIMUA. COBpEMEHHBIE METO/bl OIICHKH
T€HETUYECKOr0 pa3HooOpa3usi W CTPYKTypbl nomyisnuii. V3MeHeHue reHodoHaa
NOMYJISIUMKA KAaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJIIEHHE. 3aKOH T€HETHYECKOIro
paBHoBecus Jx. Xapnau, B. BaitnOepra.
OnemeHTapHbie (aKTOPBI (ABMKYIIUE CHIIBI) HBOIONUU. MyTarlmOHHBIA TPOIIECC.
KoMmOunatuBHass u3MeHUMBOCTH. Jlpeilid TeHOB — chydaliHble HEHAINpaBJICHHBIC
U3MEHEHHUS] YacToT ajuiened B momymsanusx. Oddext ocHoBarens. Ighgexm
oymuLiouno2o 2opaviuika. CHUdCeHue 2eHemuyecko20 pasHooOpasus: NPUYUHbL U
cneocmeus. Ilposesnenue sgpgpexma Opetigha cenos 8 6OILUIUX U MATBLIX NONYTIAYUSX.



Murpammun.  W3omsmuss  monmynsinuii:  reorpaduyeckas  (MIPOCTPaHCTBEHHAs),
ounosioruyeckast (pernpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HampaBistomui Gakrop 3BodOIUU. DOpMBI €CTECTBEHHOTO
otbopa: ABMXKYIIMHN, CTAOUIM3UPYIONTUH, pa3pbiBalonid (AU3pynTUBHBIN). [looBoi
0T00p. BO3HMKHOBEHUE U SBOIOIHS COI[UATBHOTO MOBE/ICHUS KUBOTHBIX.
[Ipucnoco6eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOAIBOMIOIUU. BO3HUKHOBEHUE
npucnocoOsieHnit y opranu3moB. ApoMopdo3sl U uavoagantaiuu. [Ipumepbt

OPUCTIOCOONEHU Yy ~ OpraHu3MoB:  Mopdojoruueckue,  (U3NOIOTHUYECKUE,
OMOXUMUYECKHE, NOBEJAECHYECKHE. OTHOCHUTENBHOCTD MIPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumoobpasoBanue kak pe3ysbTaT MUKPOIBOJIIOIIHH.
N3onsmus — kroueBoit pakTop BuaooOpazoBanus. [IyTu u ciocoOs! BUI000Opa3oBaHMS:

aJJIONaTPUUYECKOe (reorpaduueckoe), CHUMITATPUUECKOE (9KOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJUTIIONN3ANus, THOpuau3anus). JJTUTeIsHOCTh ABOIOIMOHHBIX
IPOLIECCOB.

Mexanu3mbl GOpMUPOBAHKS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponb 3BONIOLMOHHOM Ounosioruu B pa3pabOTKE HAYYHBIX METOJOB COXPaHEHMS
OounopasHooOpazus. MUKpPO3BOJIOLMS U KOIBOJIONMUS MApasUTOB M HMX XO3S5EB.
Mexanu3Mbl HOpMUPOBAHUS yCTOMYUBOCTH K aHTUOMOTUKAM U CTIOCOOBI OOpHOBI C HEH.
JMemoncrpanuun [Toprpetsr: C. C. YUetBepukos, O. Maiiep.

Tabmuubl U cxembl: «MyTallMOHHAas W3MEHYUBOCTHY, «llomynsnnoHHas CTpyKTypa
Buj1a», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «/[Buxkymme cuibl
IBONIOLUUY, «ODKOJOTMYEeCKas M30JSIHUS  MONYyJALMA  CeBAaHCKOW  (openny,
«I"eorpaduueckast U30JSILMUSA JTUCTBEHHUIBI CUOMPCKOW U JIMCTBEHHMIIBI JAypCKOW»,
«ITonynsIIIMOHHBIE BOJIHBI YHMCJIEHHOCTH XHWIIHUKOB U XKepTB», «Cxema IeucTBHs
€CTECTBEHHOTO 0TOOpa», «Dopmbl 00pBOBI 3a cyliecTBOBaHUE», «HIyCTpHaTIbHbIN
MenaHu3m», «KuBble nckonaembie», «I[IOKpOBUTENBCTBEHHAsI OKpacka >KHUBOTHBIX,
«IIpenynpexnaromas OKpacka JKHBOTHBIX», «DH3HOJIOTHUECKHE — aJanTalumny,
«IIpucnocoOneHHOCT, OpraHUu3MOB M €€ OTHOCUTENbHOCTB», «Kpurepuu Buuay,
«Bunpl-nBoitHukn», «CTpykTypa Buaa B Npupojae», «CrnocoObl BUI00Opa30BaHUNY,
«l'eorpapuueckoe BHI000pa3oBaHHE TPEX BUIOB JaHABIIEH», «DKOJIOIMUYECKOE
BHJI000pa30BaHKe BUIOB CUHHMI, «Ilomumiaonapl pacteHuity, «KamycTHO-peneuHbIit
ruOpuI.

OO6opynoBaHue: repOapuu pacTEHUM, KOJUIEKIIMA HACEKOMBIX, Uydelia NTHI[ U 3Bepel ¢
NpUMEPAMH PA3JIMYHBIX MPUCIOCOOJIEHUH, Yydesia MTHUIl U 3BEeped pa3HbIX BHUJIOB,
repOapuu pacTeHUud OIM3KUX BUIOB, 00Pa30BaBIIMXCS PA3IMYHBIMU CITIOCOOAMHU.
JlaGopaTopHasi padora «BbIsBICHUE U3BMEHYUBOCTH Y 0COOEH OHOTO BUJIAY.
IIpakTuueckas padora «lIpucnocobieHus OpraHM3MOB M WX OTHOCUTEIbHAs
11e71eCO000pa3HOCTh

JlaGopaTopHnasi padora «CpaBHeHHE BUIOB 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.
Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

Metonbl wn3ydeHuss Makpol3BoioUMU. [lameoHTOSOrHYecKHe METOIbl U3Y4YEHUSs
sBosironinu. Ilepexoaubie GopMbl U PpuIOreHeTHYECKHE PSAbl OPTaHU3MOB.



buoreorpaduyeckue meroapl u3yudeHus sBoiouuu. CpaBHenue (iaopel U (dayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emun. Buasl-HIeMuku u
PEIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIHHO-MOP(OIOTHUECKIE METO/IbI U3YUYEHUS SBOJIOLUU.
['eHEeTMUECKME MEXAHU3MBI HBOJIOLMM OHTOIEHE3a M TMOSBICHUS 3BOJIOLHOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTWYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl H
aTaBU3Mbl. MOJIEKYJISIpPHO-TEHETUYECKHE, OMOXMMUYECKUE U MATEMaTHUYE€CKUE METO/Ib
U3Y4YEHUsl 3BOOLMH. ['oMosiornuHble reHbl. COBpPEMEHHBIE METOJbl MOCTPOEHUS
(bUITOreHEeTUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHUS FTEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (TIpaBWia) OdBOMIONWU. [lpunyun cmenvl GyHKYULL.
HeoOpatumocTs 3BOdIONMU. AnanTuBHas paguanus. HepaBHOMEpHOCTH TEMIOB
DBOJIIOLINH.

HMemoncrpanuu [Hoprpersr: K. M. bap, A. O. Kosanescknii, ®. Mromiep, O. ['ekkerns.
Tabmunpl u  cxembl: «DuaoreHeTHUECKUH Pl JIOMIAAW», «APXEONTEPUKCY,
«3Bepo3yOnle smmepb», «Creronedansy, «Puanoputs», «CeMeHHbIE TANOPOTHUKNY,
«buoreorpadpuueckue 30HBl 3emun», «Jlpeld KOHTHHEHTOB», «PeauKTh,
«HayanbHple cragum SMOPHOHAIBHOTO PA3BUTUS IO3BOHOYHBIX KUBOTHBIXY,
«'oMonornyHple W aHAJIOTUYHBIE  OpraHb», «PyIUMEHTB», «ATaBU3MBDY,
«XpoMOCOMHBIE HAa0Ophl 4YEJIOBEKa U IIUMIaH3e», «lJaBHbIE HampaBICHUS
ABONTIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJIFOLIUNY.

OOopynoBaHue: KOJUJIEKINH, repoapyun, MyJIsDKHM MCKONAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTUYHBIX, AHAJIOTHMYHBIX, PYJIUMEHTAPHBIX OpPraHOB M AaTaBU3MOB,
KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TunoTe3bl MPOUCXOXKIEHUS KU3HU Ha 3emiie. AOMOreHe3 U MaHCIEepMUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXACHUM >KU3HU (KpeauumoHusM). l'umoresa
IIOCTOSIHHOTO CaMO3apOXkKICHHS XKU3HU U €€ omnpoBepxkeHue omnbitamu O. Penu, JI.
Cnannanmanu, JI. Ilactepa. [Iporcxoxaenne >kxu3HA U aCTPOOUOIIOTHSI.

OcCHOBHbBIE JTanbl HeEOpraHuyeckoil spomtouuu. IlmanerapHas (reojoruueckas)
HBOJIIOLIUA. XUMUYECKasi 3BOJIOLUSA. AOMOTeHHbII CUHTE3 OPraHU4YEeCKUX BELIECTB U3
Heopranudeckux. OmbiT C. Mwummmepa u I'. FOpu. OOpa3zoBaHue NOJIMMEPOB U3
MoHoMepoB. KoanepBaTHas runoresa A. M. OnapuHa, runore3a nepBUYHOro OyJiboHa
Jx. Xonnelina, reHeTudeckas runore3a ['. Mémnepa. Pubosumsr (T. Uek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHUE TTPOTOKJICTKHU.
HUctopus 3emnm u Metoapl €€ wu3ydeHHs. VIckormaemble OpraHMYECKHUE OCTATKH.
['eoxpononoruss u e€ meronsl. OTHOCUTENbHAsE U a0CONIOTHAsE TE€OXPOHOJIOTHS.
["eoxpoHonornyeckas mKasa: 30Hbl, 3pbl, IEPUOJbI, JTTOXH.

HavanbHble 3Tansl opraHndeckoi s3sontonuu. [losiBienre u 3BoJIOLMS MEPBHIX KIETOK.
Opomonust  Metabonu3Ma. Bo3HUKHOBEHHE TMEpBbIX 3KOcUCTEM. CoOBpEeMEHHbIE
MUKpPOOHBIC OMOTUIEHKM KaK aHaJoT MEepBhIX Ha 3emuie cooOrecTB. CTpOMaTOIUTHI.
[IpoKapuoThI U DYyKApHUOTBHI.

[Ipoucxoxxaenue sykapuoT (CHMOMOTEHE3). DBOIIOIMOHHOE TTPOUCXOKIEHNE BUPYCOB.
[Iponcx0X1€HHE MHOTOKJIETOYHBIX OPraHM3MOB. BO3HWKHOBEHME OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.



OCHOBHBIE ATalbl BOJIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(}O3bl pacTEHUIA.
Brixoa pactenuii Ha cyury. [losiBieHHE CIOPOBBIX PACTEHUI U 3aBOCBAHUE UMM CYIIIH.
CemenHble pacteHus. [IponcxoxneHne NBETKOBbIX pAaCTEHUM.

OcHOBHBIE ATanbl IBOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX THUIIOB. [lepBbie
XOpIOBbIE KUBOTHBIE. JKHU3Hb B BOAE. DBOJIOIMS IMO3BOHOYHBIX. [IpoucxoxkaeHue
ampuobuit u pentuwiuid. IIpoucxXoXxaeHHe MICKONMUTAOIMX W NTUIl. [IpuHIUI
KIroueBoro apomopdo3a. OcBoeHue 6€CIo3BOHOYHBIMY U TTI03BOHOYHBIMU YKHBOTHBIMHU
CyILIN.

Pa3BuTue xu3HM Ha 3emiie IO 3paM M MepuoAaM: apxel, IpOTEpOo30M, MajIeo30i,
Me3030M, KaiiHO301. O0mas xapakTepUCTHKa KIMMaTa U Ie0JIOTHYECKUX MPOLECCOB.
[losiBneHne U paclBET XapaKTEPHBIX OPTaHU3MOB. YTIIEOOpa30BaHUE: €r0 YCIOBUS U
BIIUSTHUC Ha Ta30BBIM COCTAaB aTMOC(HEpHI.

MaccoBbie BBIMUPAHUS — 3KOJIOTUYECKHAE KPU3HUCHI TTponuioro. [IpuuuHel u cneacTeus
MacCOBbIX BbIMUpaHU. COBpPEMEHHBIN IKOJIOTHYECKUN KPHU3UC, €r0 OCOOCHHOCTH.
[IpoGnema coxpaHeHus: 6Mopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHass cucrema opranudeckoro wmupa. [lpuHnunel — kiaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYIINbI OPTaHU3MOB.

HMemoncrpamum IToptpetsr: @. Peau, JI. Cnayuannanu, JI. ITactep, 1. 1. MeuHukos,
A. W. Onapun, JIx. Xonaeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnue! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [TacTepa no nzydeHuto
camo3apoxzaeHus KusHm», «Cxema ombsita C. Mwmwiepa, I'. Opu», «Otansl
HEOPraHU4YECKOW 3BOMOIUN», «['eoxpoHosornueckas mkana», «HayanpHble >Tarbl
OpraHuyeckou 3Bosmonumn», «Cxema oOpa3oBaHUs dYKapHOT MYTEM CUMOUOTEHE3a»,
«Cucrema xuBod mpuponab», «CTpoeHHe BUpYyCa», «ApoMopdO3bl PaCTECHUID,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCITNY,
«Mxm», «llanmopotHukn», «l'omoceMeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHui», «CxeMa pa3BUTHS >KMBOTHOTO MHpPa», «ApPoMOp(hO3bl KUBOTHBIX,
«IIpocrenmmey», «KumeunonosnoctHeie», «llmockue uyepBu», «YUIEHUCTOHOTHEY,
«PwI10BI», «3eMHOBOAHBICY, «lIpecMmbikaronuecs», «IITuipn, «MIIEKOTUTAIOIIHECY,
«Pa3BUTHE KU3HU B apXEUCKOW 3pe», «Pa3BuThe XU3HU B IPOTEPO3OMCKOU 3pey,
«Pa3BUTHE KU3HU B MAJCO30UCKOU 3pe», «Pa3BUTHE KXU3HU B ME3030HMCKOU 3pey,
«Pa3BuTHe XM3HU B KailHO30MCKOU 3pe», «COoBpeMEHHas CUCTeMa OpPraHUYECKOro
MHPAY».

O6opynoBaHue: repOapuu pacTEHUM Pa3IMYHBIX OT/AEJIOB, KOJIJIEKIIUM HACEKOMBIX,
BJIAKHBIE MpPEnaparbl XWBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUHA HWIJIOKOXKHUX,
CKEJIETHI MIO3BOHOYHBIX JKUBOTHBIX, UyUesia MTUILl U 3BEPEil, KOJUIEKIIMN OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOMAEMBIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.
BupryanbHnas J1adoparopHas padora «Moaenuposanue onbiToB Muuiepa—tOpu no
W3YUYCHUI0 a0WOTe€HHOTO CHHTE€3a OPraHWYECKHMX COCIUHEHUH B TMEPBUYHOM
aTMocdepe».

JlabGopaTtopnasi pabora «l3yueHre W ONHCAaHWE HMCKOIMAEMBIX OCTATKOB JAPEBHUX
OPTraHUu3MOB.

IIpakTuyeckass padora «V3ydyeHne OCOOCHHOCTEW CTPOCHUS PACTEHUN pPA3HBIX
OTAEIOBY.



IIpakTuyeckas padora «M3yueHne ocoOEHHOCTEH CTPOEHHUS [MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4enoBeka — aHTpomoreHne3 Pasgensl u  3amauum
AHTPOMOJIOTHUH. METOIbI aHTPOMOJIOTHH.

CraHOBJIEHUE MPEICTABICHUIN O MPOUCXOXKICHUU YelIOBEKa. PeMruo3Hpie BO33pEHUS.
CoBpeMEHHBIE HAYYHBIE TEOPUHU.

CxoncTBo 4yenoBeka C KUBOTHBIMHA. CHCTEMAaTHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuIETENbCTBA CXO/ICTBA YEIOBEKA C )KMBOTHBIMH: CPaBHUTEIHLHO-MOP(}OIOrHuecKue,
IMOpHuoIoTHYecKue, PU3NO0IOr0-ONOXUMUYECKHUE, MOBeAeHUecKre. OTINYus YeT0OBeKa
OT *UBOTHBIX. [IpSIMOXOXIEHNE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3ButHe
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIBHOM CUCTEMBI.

JBuwxkyne cuibl  (QakTopel) aHTPOINOTEHE3a: OWOJIOrMYecKue, COIHATbHBIC.
CooTHotieHne OMONIOTUYECKUX U COITMAIBHBIX (PaKTOPOB B aHTPOTIOTCHE3E.

OcHOBHBIE  CTaguu  aHTpomnoreHe3a. PaHHHME  4YelnoBEKOOOpa3Hble  00E3bSHbI
(TPOKOHCYJIBI) U paHHUE TOHTUJBI — OOIIKE MPEAKU YEeIIOBEKOOOpPa3HBIX 00€3bsH U
JOJIe. ABCTPAJIONUTEKU — JABYHOTHE TpeAKd Jrofch. YeraoBek ymenblidl, NepBbIe
V3TOTOBJIEHUSI OpYyAUN Tpyda. UemoBek NMPpAMOXOISIIUMNA U NEPBBIA BBIXOJ JIOJIEH 3a
npenensl Adpuku. YenoBek reiaenbOepreckuii — oOmui MpeaoK HeaHAepTaTIbCKOro
YEeJIOBEKA M 4YEJIOBEKAa pPa3yMHOro. YenoBEeK HEaHJEPTaJbCKUM Kak BHJ JIIOAECH
XOJIOJTHOTO KinMara. YemoBek pa3yMHbIM COBPEMEHHOIO THUIIA, JEHUCOBCKUM YEIIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTuka u nmajieoreHOMUKa.
OBOJIIOLHS COBPEMEHHOIO YejoBeKa. EcTecTBeHHBIN 0TOOP B MOMYJISALUAX YEIOBEKA.
MyTanoHHbI Tpouecc U noJuMopdusm. [lonynsanroHHbBIE BOJHBI, Ipeild) T€HOB,
MuUrpanus 1 «3p@exT ocHOBATEN» B MOMYJISLUAX COBPEMEHHOTO YEJIOBEKa.
Yenoseueckue packl. [lonstue o pace. bonbine pacel: eBporeouiHas (€Bpa3uiickas),
aBCTpaJIo-HErpouAHas (PKBAaTOpHUAJIbHASA), MOHTOJOHUIHAA (A3MATCKO-aMEPUKaHCKasl).
Bpems u myTu paccelieHMs 4YelOBEKa MO IulaHeTe. EIMHCTBO YEIOBEYECKHMX pac.
Hayunast HecocTosiTeIbHOCTh pacu3ma. [IpucmocoOJIeHHOCTh dYelnoBEeKa K Pa3HbIM
YCJIOBHSIM OKpY>Karomien cpezpl. Biusiaue reorpadudeckoil cpesl u aperida reHoB Ha
MOPGhOIOTHIO M (PU3UOJIOTHIO YEIIOBEKA.

MexauciuuiMHapHble MeTOoAbl B (pu3myeckod (OMOJIOTMYECKOW) aHTPOTOJIOTHUH.
OBOJIIOIIMOHHAA AHTPOMOJIOTHSI U MaJCOAHTPOIOJIOTHS YEJIOBEUECKUX IMOIMYJISLIHM.
buoconuaneHpie uccenOBaHus NPUPOABI 4esioBeKa. lccinemoBaHue KOIBOIIOLUU
OMOJIOTMYECKOT0 U COLIMAIIBHOTO B YEJIOBEKE.

demouncrpanuu [Toprpetsr: Y. lapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.
Tabmuubl 1 cxembl: «MeToabl aHTPONOJOTUN», <« OJOBHOM MO3I YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBEeKa U CKEJET IIUMIIaH3e»,
«PynMMEHTBI M aTaBU3MbDY, «JIBMXKYIIME CHJIBI AHTPOIOTEHE3a», «IBOJIOIMOHHOE
JIPEBO  YEJIOBEKa»,  «ABcCTpajonuTek»,  «YemoBek  ymenwii»y,  «YemoBek
npAMOXOasuiy, «JlenucoBckuii 4venoBek» «Heannepransipy, «KpomMaHbOHLBD,
«IIpenku yenoBeka», «ITanbl SBOTIOLNHN YEJIOBEKa», «Packl ueoBeKay.
O6opynoBanue: MYJSDKA OKAMEHENIOCTEH, MPEAMETOB MaTEepPUATbHOU KYJIBTYPbI
MPEIKOB YeNoBeKa, penpoaykimu (dotorpaduu) KapTUH ¢ MHUGPOJIOTHYECKUMU U
OMONENCKIUMHU  CIOKETaMH  TIPOMCXOXKJICHUSI dYesoBeka, (ororpadumn HAXOIOK
MCKONAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YEPENa YEIIOBEKA U Yepena



IIMMITaH3€, MOJIEIb KUCTH YEJIOBEKAa M KUCTH IIMMIIAH3€, MOJEIHM TOopca MPEIKOB
YEJI0BEKA.

IIpakTuueckass padora «/3ydyeHne OCOOEHHOCTEHW CTPOEHUSI CKeJleTa 4eloBeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJalTallkil YEIIOBEKay.

Tema 6. DJxosormsi — Hayka O B3aMMOOTHOLIEHMSIX OPraHU3MOB H
HAJIOPTraHU3MEHHBIX CHCTEM C OKPYKAKIIeHd cpeaou

3apoxaeHue U pa3BuTue dkosioruu B Tpynax A. I'ymboneara, K. @. Pynse, H. A.
CeseproBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pazziensl v 3a1a4 SKOJOTHH.
CBs13p 3KOJIOTMHM € APYTMMH Haykamu. Metonbl 3kosnoruu. [loneBbie HaOMOAEHUS.
OKCIEpUMEHTBl B 3KOJOTMU: NPUPOAHbIE M J1abopartopHble. MoaenupoBaHue B
JKOJIOTMA. MOHHTOPHHI OKPYJKAIOWIEW Cpeabl: JIOKAIbHBIM, PETHOHAIBHBIA U
rJ100aNbHBIA. 3HAYEHHE SKOJOTHYECKMX 3HAHUM i1 4eJoBeKa. JKOJOTHYEeCKOoe
MHPOBO33pEHUE KaK OCHOBAa CBS3€i delloBeuecTBa C Mpuponoil. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.
JMemounctpamuum [loprpetsr: A. I'ym6onsar, K. ®@. Pyise, H. A. CeBeprios, O. ['ekkenb,
A. Tencmu, B. H. CykauéB. Tabmuiel u cxemsl: «Pa3nensl sxomorum», «MeTojbl
AKOJIOTHMY, «CXeMa MOHUTOPUHTA OKPYKAIOIIEH CPEIIbD).

JlabopaTopHasi padora «3yueHrne METO/IOB PKOJIOTMUECKUX UCCIECTOBAHUIN).

Tema 7. Opranusmel 1 cpea 00MTaAHUS DKOJIOTHYECKUE PaKTOPHI ¥ 3AKOHOMEPHOCTH
ux geuctBusa. Krnaccudukamus  dkojlorudeckux — (paxkTopoB:  aOMOTHYECKHE,
OMOTHYECKHE, aHTpOINOreHHsle. OO0IIMe 3aKOHOMEPHOCTU ACHCTBUSA 3KOJOTUYECKUX
daktopoB. IIpaBuno munumyma (K. Hnpenrens, 0. JIubux). TosiepaHTHOCTH.
OBpHUOUOHTHBIE U CTEHOOMOHTHBIE OpraHu3Mbl. AOuoTuyeckue (paktopsl. CBET Kak
sKonorudyeckuit ¢akrop. JlelicTBHe pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTUYECKUE TPYNIbl PACTEHUN U )KUBOTHBIX IO OTHOIIEHUIO K CBETY.
CurnanbHast pojb cBeTa. POoTONEepPUOIU3M.

Temneparypa kak s3kosiorudeckuii daktop. JlelicTBue Temmneparypbl Ha OpraHU3MBI.
[ToMKuIOTepMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTaHU3MBI.

BnaxxnocTh kak sxonoruueckuii pakrop. [IpucrnocobnaeHust pacTeHui K MOAIEP>KaHUIO
BoAHOTO Oananca. Kimaccudukaims pactennii mo oTHoIeHuo K Boje. [Ipucnocobnenus
YKMBOTHBIX K U3MEHEHUIO BOJIHOTO PEKUMA.

Cpenpl oOUTaHUs OPraHU3MOB: BOAHAs, HA3EMHO-BO3IyIIIHAS, IOYBEHHAS, TJIyOUHHAs
MOANOYBEHHAsI, BHYTpPUOpraHW3MeHHas. (DU3NKO-XUMHUUYECKHE OCOOCHHOCTH Cpej
obutanust opranu3MoB. [IpucnocoOaeHns OpraHM3MOB K KHU3HU B Pa3HBIX cpeaax.
buonoruueckue putmbl. BHemmHue u BHyTpeHHHE PUTMBI. CyTOUYHBIE M TOJIUYHBIC
put™mbl. [Iprcnoco61eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HHU.
Kusznenusie popmbl opranu3zMoB. [ToHsTue o xxu3HeHHOU Popme. XKuzHeHHbie Hopmbl
pacTeHMil: JepeBbs, KYCTApPHUKH, KYCTApHUYKH, MHOTOJICTHHUE TPaBbl, OJHOJICTHHUE
TpaBbl. JKu3HeHHBIE (OPMBI KMBOTHBIX: TUAPOOHMOHTHI, T€OOMOHTHI, a3POOMOHTHI.
OcobOeHHOCTH CTpoeHUs U 00pasa KU3HH.

buotnueckue Qakropbl. Buasl OMOTHYECKHMX B3aMMOJCHCTBUN: KOHKYPEHIIWA,
XUIIHAYECTBO, cUMOM03 u ero Gopmbl. [lapasutusMm, koomeparusi, MyTyalu3M,
KOMMEHCaIU3M (KBapTHUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue



B3aMMOJICUCTBUS (Tommueckue, popuueckue, padpudeckne). 3HaueHUE OMOTHYECKUX
B3aMMOJICUCTBUI MJIs1 CYIIECTBOBaHUS OpPraHU3MOB B cpefe oOutanusa. [lpuHuun
KOHKYPEHTHOT'O UCKIIFOUEHUS.

JMeMmoncTpanuu TaOnuilbl U CXeMbI: «IKoJoruyeckue GakTopbdy, « CBETOBOM CIIEKTPY,
«IKOJIOTUYECKAE TPYNMbl JKUBOTHBIX IO OTHOLICHHID K CBETY», «TEIUIOKpOBHBIE
JKUBOTHBIE», «XOJIOMHOKPOBHBIE KUBOTHBIE», «DH3HONOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0OOUTaHMS  OpPraHu3MoB», «bBHOJIOTHUECKHE  PUTMBI»,
«Kuznennsie (opMbl pacteHuit», «KuzHeHHbIE (OPMBI KUBOTHBIX», «IKOCHUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCUCTeMa XBOMHOro jeca», «llemum mnuraHusy,
«Xuianaectoy, «llapasutuzmy», «Konkypenuus», «Cumonos», «KoMMmeHncammzm.
O6opynoBanue: repdbapuy pacTeHU W >KUBOTHBIX, MPUCIOCOOJICHHBIX K BIMSHUIO
Pa3TUYHBIX IKOJIOTHYECKUX (PaKTOPOB, TrepOapuu CBETONIOOWBBIX, TECHETIOOMBBIX W
TEHEBBIHOCJIMBBIX PACTCHUM, CBETONIOOWBBIC, TEHETIOOWBBIE ¥ TEHEBBIHOCITHBBIC
KOMHATHBIE pacTeHusi, TepOapuu M KOJUICKIMU TEIUIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMUYMBBIX PACTCHUM, 4Yyuyejda NTUI] M 3Beped, repOapuu pacTEeHUi,
OTHOCALIUXCS K Turpoduram, kcepoduram, Mme3outaM, KOMHATHBIE PACTEHUS JaHHBIX
IpyII, KOJUIEKIIMU )KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpellax, repoapuu U KOJUICKIIUU
pacTeHUN M >KUBOTHBIX, OOJAJAIONIMX YEpTaMHU MPUCIOCOOJICHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUM >KU3HHM, repOdapud M KOJUICKIUM PACTEHUHW U IKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (POPM, KOJJIEKIIMHU KUBOTHBIX, YUACTBYIOIIUX B Pa3IUUYHBIX
OMOTHYECKUX B3aUMOJICUCTBUSIX.

JlaGopaTopuasi pabdora «BbisiBIeHUE TPUCIIOCOOJICHUI OPraHU3MOB K BIIHMSHUIO
CBETa».

JlaGopaTopnasi pabdora «BbisiBIeHUE TPUCITIOCOOJICHUI OPraHU3MOB K BIIHMSHUIO
TEMIIEPATYPhI».

JlaGopaTopnasi pabora «AHATOMHUYECKHE OCOOCHHOCTU PACTEHHM U3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Ikos10rvsi BUA0B U NOMYJISILIM I

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisiiuu. [lomymsiimus kak Ouosiormueckas
cuctema. Poilb HEOAHOPOMHOCTH Cpenbl, (PU3MUECKHX OaphbepoB U OCOOCHHOCTEH
Oovonorni BUAOB B (OPMHUPOBAHUU TMPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIHM.
OcHOBHBIE TTOKA3aTENN MOMYJIAIUU: YUCICHHOCTh, MNIOTHOCTh, BO3PACTHAS U MOJIOBAas
CTPYKTYpa, POKIAAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTDH, MUTPALIUSL.
DKOJIOruYeCcKas CTPyKTypa nomyJisinuu. OUeHKa YUCIEHHOCTH MOy . [(nnaMmuka
TIOMYJISIUUU U €€ perysusa. buoTH4ecKrii MoTeHuran nonyiasauuu. MoaenupoBaHue
JTUHAMUKHU TTonyssinuu. KprBbie pocTa YMCIeHHOCTH Tonysiuu. KprBbie BBKUBaHUS.
Perynsuys 4ucieHHOCTH TOMYJIALMI: PoJib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT
MJIOTHOCTH. DKOJOTHYEeCKUe cTpaTeruu BUusoB (r- u K-crtparerun).

[Tonarue o0 skosiormyeckoi HuIIe Bujaa. MectooOuTanue. MHOroMepHash MOJECIb
skosiornyeckon Humm Jk.JM. XarunmHcoHa. Pa3mepbl OKOJIOTMYECKOW HUIIW.
[ToreHnuanbHas U peain30BaHHAs HULIU.

Bua xak cucrema nomymsiuuii. Apeanbl BUAOB. BUIIbI U UX )KM3HEHHBIE CTPATETHH.
DKOJIOTUYECKHUE YKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEAEHUS W MUIpPALMi KUBOTHBIX. buOIOrMYeckre HWHBa3UU
YyKEPOAHBIX BUJIOB.



HNemonctpamuu [loprpet: JIx. M. XaTtunacon. Tabmuibl M cXeMbl: « IKOJIOTUYECKUE
XapakTepUCTUKU  monyysiun», «lIpocTpaHCcTBEHHAss CTPyKTypa  NOMYJISLIUN»,
«Bo3pactHble nMpaMuzibl TOMYJANUNY, «CKOPOCTh 3aceleHus MOBEPXHOCTH 3E€MIIH
pa3IUYHBIMU OpraHu3MaMmw», «Mogeinp sxonorndyeckor Humm Jx. M. XatuuHcoHay.
O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUU XKUBOTHBIX. JIabopaTopHasi paGoTa
«IIpucnocoOneHust CeMsH paCTEHUHN K PACCETICHUIO.

Tema 9. DK0JIOTHA COOOIECTB. JKOJOTHIeCKHE CHCTEMBI.

Coo0miecTBa oprann3mMoB. bruorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MaMu B
OHOLIEHO3E.

Oxocucrtema kak OTKpwiTasi cuctema (A. Jlx. Tencnu). DyHKIMOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHCTEME: MPOAYILECHTHI, KOHCYMEHTBI, PEIyIeHThL. Tpoduyeckue
ypoBHH. Tpoduueckue 1ienu u cetr. AOMoTHYecKne OJIOKH IKOCUCTEM. [10UBBI U MBI
B 3kocucTeMax. KpyroBopor BEmeCTB U MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MOKAa3aTeIl HSKOCUCTEMBI. buomacca W NOPOAYKIHS. IKOJIOTHYECKHUE
nUpamMubl YUcesl, 0MOMACChl U YHEPTHUH.

Hunamuxka  sxkocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @uyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKueccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCHM M UX MPUYHUHBL. AHTPOIIOTE€HHBIE BO3JICUCTBUSA HA CYKIIECCHH.
KnumakcHoe coobmiectBo. buopaznooOpa3ue W TMOJHOTa KPyroBOpOTa BEHIECTB —
OCHOBAa YCTOMYHUBOCTH COOOIIECTB.

[IpuponHbIE 3KOCUCTEMBI. JDKOCUCTEMbL 03€P U peK. IKOCUCmEMbl MOpel U OKEaHO8.
Ixocucmemvl mMyHOp, 1eco8, cmeneti, NyCmvlHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTeMa. ArponeHos. Pazmuuusa Mexay
AHTPONOTEHHBIMU U MIPUPOTHBIMU IKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoxackas ¢iopa u
dayna. CunHaHTponu3zanus ropojckoil ¢ayHbl. buosormdyeckoe M XO03sIICTBEHHOE
3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUSA OCHOBHBIX B3aMMOJICUCTBHM OPraHU3MOB B
aKocHUCTeMax. Poib kackaonozo sghgexma u 6u008-30upukamopos (Kinoueswix 6uoos)
6 ynkyuonuposanuu sxocucmem. IlepeHoc sHEPTUH U BEIIECTB MEXIY CMEKHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHW3MOB, MOMYJSLUHUA M 3KOCUCTEM B YCIIOBHSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmvl  6030elicmeus  3azpsA3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbL IKOIO2UUECKO20
HOPMUPDOBAHUS  AHMPONO2EHH020  6030elicmaus. MeTolonorusi  MOHUTOPHUHIA
€CTEeCTBEHHBIX U aHTPOIIOT'E€HHBIX SKOCUCTEM.

Tabnuiel 1 cxembl: «CTpykTypa OHMOILIEHO3a», «DKOCHUCTEMA IIMPOKOJIMCTBEHHOTO
aeca», «IKOCUCTEMA XBOMHOTO Jieca», «DyHKIMOHAIBHBIE TPYMHIIBI OPraHW3MOB B
skocuctemey, «KpyroBopot BemiecTB B skocucTeMey, «llenu nuranus (macrOuiiHas,
JNEeTpUTHAs)», «IKOJOTMYECKasi MupaMuia 4Yucen», «IKOJOoTrhYecKas MNupaMuaa
onomMacce», «JKoJorTMueckas mupamuaa sSHeprum», «OOpazoBaHue 00JI0Tay,
«IlepBuunas cykueccusi», «BoccTraHoBieHHEe Jieca MOCIE MOXKapa», «IKOCHUCTEMA
o3epa», «ArponeHo3», «KpyroBopoT BEHIECTB M MOTOK 3HEPIrUU B arpolEHO3e»,
«IIpumepsl ypOOIKOCHUCTEMY.



O6opynoBanue: repOapuu pacTeHUN, KOJUIEKIIMY HACEKOMBIX, dydelia ITHI] U 3BEPEeH,
repOapuu  KyJbTYpPHBIX M JIMKOPACTYIIMX pACTEHUW, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

JlabopaTtopnas pabora «3yuenue u onvucanue ypO03KOCUCTEMBD.

IKCKYpCcHA «IKCKYPCHUS B TUIIUYHBIN OHnoreolieHos (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJI0JIbHBIM WJIM TIOWMEHHBIHN JIYT, 03€p0, 00JI0TO)».

IKCKYpCHA «IKCKYPCHUS B arpOIKOCUCTEMY (HA I0JI€ UK B TEIUTMYHOE XO3SIICTBO)».
Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buocdepa — obmeranerapHas 000y04ka 3eMiTu, T1Ie CYyIIECTBYET WM CyIIeCTBOBAja
KU3Hb. Pa3BuTue mpeacraBieHuit o Omocdepe B Tpymax . 3iocca. Yuenme B. U.
Bepuanckoro o Omocdepe. Ob6mactu Omocdepbr m e€ coctaB. JKuBoe BemecTBo
ouocdepsl u ero PyHKIHH.

3aKOHOMEPHOCTH  CyIlnecTBOBaHUS Ouocdepbl. OcobeHHoctn Omochepsl  Kak
100anbHOW 3KOCUCTEMBL. J(MHamHuueckoe paBHOBecue B Oumocdepe. KpyroBopoTsl
BEUIECTB U OMOTr€OXMMHUYECKHE LMKIBI (yriaepoaa, a3ora). PUTMUYHOCTH sIBIEHUI B
ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHJpA,
XBOMHBIE JIECA, CMEIIAHHBIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENN, CABAHHBI, ITyCTBIHH,
TPOIUYECKHUE JIeCa, BBICOKOropbs. Knumar, pacTuTeabHbINA U )KUBOTHBIA MUpP OMOMOB
CYILH.

CtpykTypa M (YHKIUS JKHUBBIX CHCTEM, OLIEHKAa HMX PECYpPCHOro MOTEHIHMala |
onocdepHbIX PYHKIUI.

JMemoncrpauuulloprpers: B. M. Bepranckui, 3. 3rocc.

Tabmuer u  cxembl: «['eocdepsr 3emum», «KpyroBopor azora B mpupoje»,
«Kpyrosopor yriepoga B mpupoae», «KpyroBopor kuciopoma B HOpUPOIE»,
«KpyroBopoT Bozbl B mpupojie», «OCHOBHbIE OMOMBI cyliny», «KimMaTuueckue nosica
3emmm», «Tynapa», «Taira»y, «Cmemanubid jec», «llIupoxkomucTBEeHHBIN JECH,
«Crenby, «CaBanHay, «IlycTbiHs», « Tponuueckuii jgec.

Tema 11. YesnnoBek u OKpy:Ka0OIIas cpeaa

OKOJIOrMYeCKHe KpU3HUChI U WX MpUYuHBL. BozneiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3AyWIHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM CpEIbI.
OxpaHa BOAHBIX pecypcoB. Paspymenue mnousBel. OXpaHa NOYBEHHBIX PECYpPCOB.
HN3MeneHne kimmara.

AHTpOIIOTEHHOE BO3JCUCTBHE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OXxpaHa
PACTUTENBHOTO U 5KMBOTHOTO MUpa. OCHOBHBIE MPUHIUITBI OXpaHbl IPUPObl. KpacHbie
kauru. Oco0o oxpansiembie pupoansie Teppuropun (OOIIT). borannueckue canasl u
300JIOTMYECKHUE TTapKH.

OCHOBHBIE MPUHLMIBI  YCTOMYMBOIO PA3BUTUSL  YEJIOBEUECTBA M IPHUPOJBI.
PanronansHOE MPUPOIONOIB30BaHUE M COXPAHEHHE OMOJIOTMYECKOro pa3HOOoOpas3us
3emun. OO1IKE 3aKOHOMEPHOCTH I100aTbHBIX IKOJOTUYECKUX KpU3ucoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPH3UCA U €r0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTne METOJOB MOHHUTOPHHIA pPa3BUTHSA ONACHBIX TEXHOINEHHBIX IPOLIECCOB.
Cucmemnule UCCNe008anUs. nepexooa K pecypcocbepezatouyeti u
KOHKYPEHMOCnocobHotl 3Hepeemuxe. buonocuueckoe pasnoobpaszue u oOuopecypcul.
Hayuonanvnvlie  ungopmayuonnvie  cucmemvl, obecneyusarowue 00CmMyn K



uHgopmayuu nO  COCMOAHUIO  OMOENbHbIX  6ud08 u  dkocucmem. OcHogbl
9Kopeabuiumayuu  dKocucmem U Ccnocob6os 6Oopvbbl ¢ OUONOBPENCOECHUAMU.
Pexoncmpyxkyus MOpcKux u Ha3eMHbiX IKOCUCHEM.
HNeMmoncTpamuu. Tabmuubl U cXxeMbl: «3arpsisHeHHE aTMocdepbl», «3arpsi3HEHUE
ruapocdepb», «3arpsi3HeHne nouBb», «llapHuKoBbIi 3ddexT», «Ocodo oxpaHsemble
IPUPOJTHBIC TEPPUTOPUNY, «MOAETH YIIPABISIEMOTO MUPAY.
Oo6opynoBanue: (ororpaduu oXpaHseMbIX PACTCHHM W >KMBOTHBIX KpacHOW KHUTH
Poccniickon @enepanuu, KpacHoi KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yjbTaTaM  OCBOCHHS
OOy4JaronMMHUCsl  MPOTpaMM  CpeaHEero  olmero  oOpa3oBaHUs:  JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NHYHOCTHBIX PE3yJbTATOB OCBOCHHS IMPOTPaMMBbI TIO OHOJIOTHUU
BBIJICJICHBI CJICAYIOIINE COCTAaBISIONIME: OCO3HAHHWE OOYYalOIUMUCS POCCUUCKOM
rpakIaHCKOW MACHTUYHOCTU — TOTOBHOCTU K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEACIICHUIO, Haiuyue momueayuu K oOyIeHUIO0 OHUOJIOTHH, YeleHAnpasieHHoe
pazeumue BHYTPEHHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpagulMid pa3BUTUA OUOJOTUYECKOTO 3HAHUS, 20MOBHOCHbL U
cnocobHocms 00YYarONIUXCSl PYKOBOJCTBOBATLCSA B CBOEH JIEATEIIBHOCTH IIEHHOCTHO-
CMBICIIOBEIMU YCTAaHOBKaMH, MPUCYLUIUMHU CHUCTEME OHOJIOTMYECKOro 00pa3oBaHUS,
Hanuuue Npagoco3HAaHUsi YKOJIOTUUECKOU KYJIbTYPhI, CHOCOOHOCMU cmagums TENN U
CTPOUTH )KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBbI MO OMOJOTHUU JOCTUTAIOTCS B
CAMHCTBE Y4Ye€OHOM M  BOCIMUTATEILHOW JCSATEIBHOCTH B  COOTBETCTBUU C
TPAAULUOHHBIMA POCCUMCKUMH COLUUOKYJIbTYPHBIMU, UCTOPUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, NPUHSATHIMH B OOIIECTBE IpaBWJIaMH W HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIO3HAHMS, CaMOBOCIUTAHUS U
caMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIUY JIMYHOCTH, TATPUOTU3MA U YBAKECHUS K
3aKOHY U TMPaBOIMOPSIKY, YEJIOBEKY TpyJa W CTaplieMy IOKOJEHHUIO, B3aWMHOTO
YBOKEHUS, OCEPEKHOTO OTHOILICHUS K KYJbTYPHOMY HACIEAUI0 W TPaIULUSIM
MHOTrOHAIMOHanbHOro Hapoaa Poccuiickoir ®Denepainuu, OpUPOAEC U OKPYKAIOUIEH
cpene.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOTo mpenmera «buonorus» MOIKHBI
OTpaxaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIMXcsi  PyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAllM{,  TO3WUTUBHBIX  BHYTPEHHUX  YOEXIEHUW,  COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIIECTBA, PACIIMPEHNUE KU3HEHHOTO OTbITa
U ONbITa JESATEIbHOCTH B IMPOLECCE pealr3alid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIHLHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpakIaHCKOTO0 BOCTIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYArOIIErocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUE 3aKOHA U
MIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON IEATEIbHOCTH MPU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYEOHBIX U TI0O3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTUYECKHIX
HKCIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO TO3UIIMIO MO OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;



YyMEHUE YYUTHIBATh B CBOUX JCHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOT'O BBITIOJHEHHUS YUECOHBIX,
MTO3HABATEIbHBIX U UCCIE0BATEIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOLLICHHUS] K MHEHHIO
OIIMOHEHTOB P OO0CYKJICHUHU CIIOPHBIX BOIMPOCOB OUOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW HWICHTUYHOCTH, MATPHOTH3MA,
YBOKEHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tepe; PonnHOM, TopocTH 3a
CBOWM Kpail, CBOW PoanHy, CBOW S3BIK W KyJbTYypy, HOPOIUIOE M HACTOSIIEE
MHOT'OHallMOHAaJIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJICAWI0 W MaMSATHUKAM MPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTH OIEHMBATH BKJIAJI POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJOTHY, TOHUMAaHUS 3HaYEHUs OMOJIOTHH B TO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJIoBeKa M COBPEMEHHOI0 00I11eCTBa;

ujeitHas yOexJAEHHOCTh, TOTOBHOCTh K CHyXeHHIO M 3ammuTte OrteuecTsa,
OTBETCTBEHHOCTH 32 €0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHUS LICHHOCTEW CEMEMHOMN KHU3HU B COOTBETCTBUU C TPAIULASIMU
Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYas OSCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPOKEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GoOpMUPOBAHMS KYJbTYPbI 310POBbSI M
IMOIMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHUE U peanu3anus 30pOBOro U 0e30macHOro odpasa Ku3HHU (370pOBOE
MUTaHUE, COOJIIOJICHNE TUTMEHUYECKUX TPaBUIl U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATUN U OTABIXA, peryisipHas puznueckas akTUBHOCTSD), 0€pEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
310POBBIO;

MOHUMAaHUE IEHHOCTH TIPABUIJI HHAUBUIYATBLHOTO U KOJIJICKTUBHOTO 0€3011aCHOTO
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIIKNX 3I0POBBIO U KU3HU JIIOAEH;

OCO3HAHHWE TMOCIEACTBUI M HENPHUATHS BPEIHBIX NPHUBBIUCK (yHOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);



6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOW U COLMATIbHON
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh WMHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO €SI TEIbHOCTD;

UHTEpeC K pas3iuyHbiM chepaM npodeccHoHaNbHON NeATeNbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIN BHIOOP OyyIei nmpodeccun u peaan3oBbIBaTh COOCTBEHHbIE
YKU3HEHHbIC TIJIaHbL;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAaHUIO HA IPOTKEHNUN
BCEM KU3HHU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOUYHUKY JKU3HH Ha
3emJie, OCHOBE €€ CYIIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS  HKOJIOTMYECKOM  KyJIbTYpbl: HPUOOPETEHUE  OIbITa
IJIAHUPOBAHUSI MOCTYIIKOB M OLICHKH MX BO3MOKHBIX MOCIJIEICTBUI JJISI OKPYXKAIOIIEH
Cpebl;

OCO3HaHUE TJI00AJBHOrO XapakTepa SKOJIOTMUECKUX NpodsieM U MHyTed Hx
peuieHus;

CHOCOOHOCTh MCHOJIB30BaTh NpUOOpeTaeMble NMPU U3YUEHUH OMOJIOTHH 3HAHUS U
YMEHUS MPU PEIICHUH NPOOIJIeM, CBSI3aHHBIX C PAIIMOHATIBLHBIM MPUPOIOIOIH30BAHUEM
(cobnrogeHue mpaBuil TOBEIEHUS B MPUPOJE, HANPABICHHBIX HAa COXpPaHEHUE
paBHOBECHS B 9KOCHCTEMAX, OXpaHy BHJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATUE NEWCTBUN, NPUHOCIIIUX BpPEI OKPYKAIOMIEH NPUPOIHOU
cpele, yMEHUE MPOTrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTUYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4YME PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, HKOJIOTHYECKON KYyJIbTYpHI,
OMbITA JACSITEIBHOCTU IKOJIOTMYECKON HAMpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMM B [O3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTH K
YYAaCTHIO B IPAKTUYECKOM AESITEIBHOCTH HKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

C(OPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKM W OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHAJIore
KYJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHKUE S3BIKOBOM M YHUTATENIbCKOM KyJIbTYpPhl KaK CpEACTBa
B3aMMOJICUCTBUS MEX1Y JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMaHWEe crhenuuku OHONOTrMKM KAk HayKh, OCO3HaHMS €€ poiau B
(GOpMHpPOBAHUM PAIMOHAIIBHOIO HAYYHOT'O MBIIUICHUS, CO3[JaHUU IEIOCTHOTO
npeacTaBieHuss 00 OKpyKarolmleM MHpe Kak O €IMHCTBE HPHUPOAIbI, YEJIOBEKa WU
oOlIecTBa, B IMIO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeLIeHUH MpoOJIeM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJOTHUU Ui COBPEMEHHOW IMBHJIM3ALIUU:
o0OecrieyeHrss HOBOTO YPOBHS pa3BUTHS MEAMLUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOIEMBbI PA3BUTHUSI YEIOBEUECTBA,
MOWCKa TYTEeW BBIXOJA M3 TIOOATBHBIX AKOJOTHYECKUX MpoOJieM U oOecredeHus



nepexoqa K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATEHOMY HMCTOJIB30BAHHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TOJYYCHHH OMOJOTHMYECKUX 3HAHUH B IICJISIX MOBBIIICHUS
oOmmell KyJbTyphl, C€CTCCTBEHHO-HAYYHOW T'PAaMOTHOCTH, KaK COCTaBHOH dYacTh
(GYHKIIMOHAIBLHOM T'PAMOTHOCTH OOYyYaromuxcs, (QOpMHUPYEeMOW TIPH H3YUYECHUHU
OHOJIOTHH,

MOHMMaHUE CYIIHOCTH METOJOB ITO3HAHMS, HCIOJB3YEMBIX B €CTECTBCHHBIX
HayKax, CIOCOOHOCTH MCITOJIB30BATh MOTyYaeMbIe 3HAHUS JIJIS aHAu3a U OOBSICHEHUS
SBJICHHA OKPY’KAIOIIETO MHPA M MPOUCXOIANINX B HEM W3MEHEHHWH, YMEHHUE JeNaTh
000CHOBaHHBIC 3aKIIOUCHUS HA OCHOBE HAayYHBIX (DaKTOB M MMEIONIUXCS JTaHHBIX C
TEJIBI0 TTOJTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO MCIIOJIB30BAaTh OHOJIOTHYECKHE 3HAHHUS JUIS
pelIeHus Mpo0JIeM B PEaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE TIICHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTh OCYIICCTBIISITH
IIPOCKTHYIO M MCCIICIOBATEIBCKYIO ACATEIPHOCTh HHIUBHIYAIbHO U B TPYIIIIC;

TOTOBHOCTh U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPAa30BaHHUIO,
K aKTHBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBHH C YKM3HCHHBIMU
MOTPEOHOCTSIMU.

METANPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHMS Yy4eOHOro mpeamera «buomornspy
BKJIFOYAIOT: 3HAYWMbIE I (OPMHUPOBAHMSI MHPOBO33PCHHS  OOYYarOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIE TOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAay4YHOW KapTHHBI MHpa H COeUPUKY METOJOB IO3HAHUSA,
UCITOJIB3YeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHE, IPOIIECC,
CHUCTEMa, Hay4HbId (akKT, TPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCIIeIOBaHNEe, HAOJIOEHNEe, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIC
yueOHble  nedicTBusl  (TIO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
oOecrieunBaoIire (HopMupoBaHue (YHKIIMOHAIBHOW TPAMOTHOCTH M COIMAJILHON
KOMITETCHIIUU 00YYaIONUXCsl; CIOCOOHOCTh 00YUYaOIIMXCSl UCIOJIH30BATh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAJbHBIE Y4YcOHbBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAJIBHON ITPAKTHKE.

B pesynbTaTe u3ydeHuss OMOJIOTHH Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHus y
oOyuatorierocss OyayT chopMupoBaHbl TO3HABATEIbHbIE YHUBEpPCAJbHbIC y4EOHbBIC
NEHUCTBUS, KOMMYHUKATHBHBIC yHUBEPCAIBbHBIC YyUeOHBIC ICHCTBHUS, pPETYJISTHBHBIC
YHUBEpCaIbHbIC YUCOHBIC ICUCTBUSA, COBMECTHAS JICSITCIIBHOCTb.

MeranpenMeTHBIC Ppe3yJabTaThl OCBOCHHMSI TPOTPAMMBI  CPEIHEr0  OOIIETro
0o0pa3oBaHus JI0JDKHBI OTPaXkKaTh:

OBjaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOATENHFHO (POPMYITHPOBATH U aKTYaTHU3UPOBAThH IPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

WCITIOJIB30BATh MPU OCBOCHUH 3HAHUHN MPUEMBI JIOTHUYECKOTO MBITUICHHS (aHATN3a,
CHUHTE3a, CpaBHEHHUA, KiIaccupuKamuu, OOOOIIEHUsI), PAaCKphIBaTh  CMBICT



OMOJOrMYECKUX MOHATHI (BBLACIATh X XapaKT€pHbIE IPU3HAKH, YCTAHABIMBAThH CBA3U
C IpYTUMHU MOHATUSIMHU );

ONpENENATh LEIH JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HUX
JNOCTHKEHHUSI, COOTHOCUTD PE3YNBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OOBSICHEHUS (DAKTOB U SIBICHUMN
YKUBOU IIPUPOABL;

CTPOUTD JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTHH),
BBISIBJIAITH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPHUBAEMBIX SIBICHUSX,
(dbopMyIIMpOBaTh BHIBOJIBI M 3aKTIOUCHUS;

IPUMEHATh CXEMHO-MOJENbHBIE CPENCTBA ISl NPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUN B N3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUUI
pa3HOTro poJia, BRISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3palaTeiBaTh IUJIaH pEIICHUS MPOOJIEeMBbl ¢ YYETOM aHalM3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YyJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH paObOTy B YCIOBUSX PEAIbHOTO, BUPTYAJIBLHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIAJETh HABBIKAMHU Y4Y€OHO-HCCIEIOBATEIIbCKOM W MPOEKTHOW AESTEIbHOCTH,
HaBBIKAMHU pa3pelieHus mpo0seM, CHOCOOHOCTBIO K TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB pElIeHUS] MPAKTUYECKUX 3a/lay, MPUMEHEHUIO Pa3IMYHBbIX METOJOB
MO3HAHUS;

UCITIOJI30BaTh PA3JIMYHbIE BUJIBI JIEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpHpeTaluu, NTpeoOpa3oBaHuI0 U MPUMEHEHUIO B YUEOHBIX CUTYAlMsSIX, B TOM
YHUCJIE MPU CO3JAaHUMU YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAyUYHBIA THUN MBIIUJICHUS, BJaJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh # (GOPMYJIMpPOBAaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOMN
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLIHSX;

BBIBIIATh NIPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh  3ajady,
BBIJIBUTaTh TMIIOTE3y €€ pEelIeHUs, HAXOAUTh apryMEHThI JJI J0Ka3aTeabCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh MOJYYCHHbIE B XOJE PEIICHUS 3aa4M Pe3yJIbTaThl, KpUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJCHANPABICHHBIA IOUCK TEepeHoca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHAIBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B I[I03HABATENIbHYIO U MPAKTHYECKYI0 00JacTu
KU3HEIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEH, NpeajaraTb OPUTHHAJIBHBIE IMOAXOABI M PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:



OPUEHTHUPOBATHCS B PA3NMYHBIX HCTOYHWKAX HH(POpManuu (TEKCTe ydeOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW  JUTEpaTrype, OHOJIOTMYECKUX  CIOBapsix U
CIIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHanu3UpOBaATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (HOPM MpEACTaBICHUS, KpUTUUECKU OIICHUBAThH €€
JIOCTOBEPHOCThH M HEMPOTUBOPEUNBOCTD;

(bopMyIUpPOBATh 3aMPOCHI U MPUMEHATH Pa3IM4YHbIE METOIbI ITPH ITOUCKE U OTOOpE
Ounonornyeckoi nHGopMaIu, HEOOXOIUMOI JIJIs1 BBITIOJIHEHUS YUeOHbIX 3a/a4;

npuoOpeTaTh  ONBIT  WCIIOJIB30BAaHUSA  MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUWA, COBEPUICHCTBOBATh KYJbTYPY AKTUBHOIO HCIOJB30BAHUS PA3JIMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMPATH ONTUMAJIBHYIO dbopMy  mpeAcCTaBICHUS
ononornyeckort mHpopMaIu (cxeMbl, TpadUKu, AUATPaAMMBbI, TaOIHUIIBI, PUCYHKH U
Jpyroe);

UCITI0JIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPU paboOTe ¢ OMOIOTUYECKON
uHdopMaIuen: TPUMEHATh XUMUYECKUe, (U3UYECKHEe U MaTeMaTUYeCKUe 3HAKU U
CUMBOJIBI,  (QopMysbl,  aOOpeBUATypy,  HOMEHKIATypy,  HCIOJb30BaTh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS W 3alIUTHl HHMOpMAIU, HHHOPMAIIMOHHON
0€30I11aCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeCTBUSIMU:

1) o0menme:

OCYILECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax KU3HHU, aKTUBHO Y4acTBOBAaTh B
JIAAJIOTe WM JUCKYCCHH IO CYIIECTBY 00CyKAaeMOl TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJEHUS OTHOCUTEIBHO BBIMOJHEHUSI TMpejjaracMoi  3ajadd,
YYUTBHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIMN APYTUX YUYACTHUKOB JUAjora WUiu
JUCKYCCHUN);

pacro3HaBaTh HeBepOaJdbHbIE CpEACTBA OOIICHHWS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOSHUKHOBEHUS KOH(QIMKTHBIX CUTYallud, YMETh
CMSTYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIOCOOaMH OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpEHUs JIPYTUX JIOJEH, IPOSIBIISITh YBAKUTEIHHOE OTHOIICHHE K COOCCETHUKY U B
KOppEeKTHOU popMme hopMyITHupoBaTh CBOM BO3PAKEHNUS,

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3pPEHHSI C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAsl IeAITeJIbHOCTD:

MOHMMATh M HCMOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAWUBUIYaTbLHON
paboThl MpU pEIICHUH OHOJOTHYECKON MpoOJieMbl, 0OOCHOBBIBATh HEOOXOJIUMOCTH
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBHI C Yy4E€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NpUHUMATh  LEIM  COBMECTHOM  JIEITENbHOCTH,  OpPraHU30BbIBATH U
KOOPJAMHHUPOBATh JEUCTBUS IO €€ JOCTHXKEHHIO: COCTABIATh IUIAH JEWCTBUH,
pacnpenensiaTh pojid ¢ y4€TOM MHEHUW YYACTHHKOB, OOCYXHaTh PpPe3yJbTaThl
COBMECTHOM pabOTHI;



OLICHMBATh KAa4€CTBO CBOETr0 BKJIAJa M KaXKIOrO YYaCTHHKA KOMaHIbI B OOLIUIT
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npearatb HOBBIE IPOEKTHI, OLEHWBATh MAEU C T[O3ULIUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISTh O3UTHUBHOE CTPATETMUYECKOE TTOBEJCHNUE B PA3JIMYHBIX CUTyalUsIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBy1aieHHe YHMBEPCAJIbHBIMH PEryJISTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTUYECKIE 3HAHUS JJIs BBISIBICHUS POOJIEM U UX PEUICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOHMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IEJIEBBIC U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JEHCTBUSAX U MOCTYIIKAX 10 OTHOIIEHUIO K )KMBOM IIPUPOJIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISTh ITO3HABATEIBHYIO JIESITENBHOCTD, BBIBIISITH
npo0JyieMbl, CTaBUTh U (QOPMYJIUPOBATH COOCTBEHHBIE 33/JaYd B 00pa30BaTENIbHOM
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELIEHUsS MPOOJIEMBbl C YUETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JienaTh OCO3HAaHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYIULIMN B Pa3HbIX
00JacTsAX 3HAHUM, TMOCTOSHHO MOBBIIIATH CBOM OOpa30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIa/Ie€Th HaBbIKAMH MO3HABATEIbHON pe(IeKCUM KaK OCO3HAaHUSI COBEPIIAEMBIX
JEACTBUN U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB U OCHOBAHUM, UCIIOJIb30BATh
npuémbl peIeKCUU I OLIEHKH CUTYallud, BEIOOpa BEPHOIO PEILLICHUS;

YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHU 110 UX CHUKEHHUIO;

IIPUHAMAaTh MOTHBBI M ApPryMEHTbl JPYTMX I[pU AaHAIU3€ PpPE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE CedsI M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHAMAaTh MOTHBBI M AapPryMEHTbl JPYTMX [pU AaHAIU3€ PpPE3yJIbTaTOB
JEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYrUX HA OMIMOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI
[IpenMeTHble pe3ynbTaThl OCBOCHMSI COAEpXaHUS y4yeOHOro IpeaMera
«buonorus» Ha yrnmy0iaEHHOM ypOBHE OPUEHTHPOBAHBI Ha oOecreueHrne mpoGuiIbHOro



oOydenusi o0ydaromuxcsi ouonornu. OHU BKIIOYAIOT: crieruduydeckue s OMoIoruu
Hay4YHbIE€ 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUN MO OCBOEHUIO, MHTEPHpETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JESITEIHOCTH MO TMOJYYEHHIO HOBBIX 3HAHUN M UX
NPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TaKXKE€ B PEATbHBIX JKU3HEHHBIX CHUTYallUAX.
[IpeameTHBIE PE3yNbTATHl IPEACTABICHBI IO FOJIaM U3YUYEHUS.

IIpeaMeTHbIe pe3yjbTaThl 0CBOeHUs1 y4eOHoro npeamera «buosorus» B 10
Kj1acce N0JIKHbI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (D)OPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHpA, B TTO3HAHUHA 3aKOHOB
OpUPOABl U PEUIEHUH NOpOoOJEM PpalHMOHAIBHOIO NPHPOAOIOIb30BAHUSA, O BKIIAJE
POCCHICKUX W 3apyOSKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIAJCHUE  CHUCTEMOM  OMOJIOTMYECKMX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIKe OMOIOTUYECKUE TEPMUHBI U MOHITUSA (’KU3Hb, KJIETKA, OPraHu3M,
MeTab0JIM3M, TOMEOCTa3, CAMOPETYJIALINSI, CAMOBOCIPOU3BEACHHUE, HACIEICTBEHHOCTb,
W3MEHYMBOCTh, POCT M Pa3BUTHUE), OMOJIOTMYECKHE Teopuu (KieTouHas Teopus T.
[ITganna, M. IlInennena, P. BupxoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o 1ieHTpax MHOrooOpasusi U MPOUCXOKICHUS
KYyJbTYPHBIX PACTEHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB IE€PBOTO IOKOJICHUS,
paclleIUieHHs,, YHCTOTBI TaMeT, He3aBUCUMOro HacienoBanus [. Mengens,
TOMOJIOTHYECKUX PSAJOB B HaciencTBeHHoW wu3MenunBoctd H. UW. Basumona),
MPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHM METOJAMU HAYYHOT'O TIO3HAHUS, MCIOJb3YEMbIX B
OMOJIOTMYECKUX  MCCIICIOBAHUSX  KUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApPUOT, OJTHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4HUCIIe OaKTepUil,
rpubOB, PacTeHU, >XKMBOTHBIX M YEJIOBEKAa, CTPOCHHUSI OPraHOB M CHCTEM OpPraHOB
pacTeHH, KUBOTHBIX, YEIOBEKA, MPOIECCOB >KU3HEACIATENBHOCTH, MPOTEKAIOIINUX B
OpraHU3Max pPaCcTCHUM, KUBOTHBIX M YE€JIOBEKa, OMOJIOTHYECKUX IMPOIIECCOB: OOMEHa
BeIIEeCTB (METa0oJM3M), TPEBpAICHUS DHEPrUH, OpOXKEHHsS, aBTOTPOGHOrO U
reTepoTpo(HOr0 TUIMOB MNHUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeWo03a,
ramMeToreHe3a, SMOpHOreHe3a, I[MOCTAIMOPHOHAIBLHOTO PAa3BUTHS, PA3MHOKCHHS,
WHJMBUAYAJIbHOTO pa3BUTHUS OpraHu3ma (OHTOT€HEe3a), B3aHMMOJICWCTBUS T'€HOB,
reTepo3nca, MCKYCCTBEHHOIO 0TOOPa;

YMEHHME YCTAaHABIWBATh B3aUMOCBS3M MEXKIAy OpraHoOMAaMu KIETKH U HX
(GYHKIUSAMH, CTPOSHHUEM KJIETOK Pa3HBbIX TKaHEW U UX (PYHKIUSIMHU, MEXIy OpraHaMu U
CHUCTEMaMHU OPTraHOB y PACTEHUM, KUBOTHBIX U YEJIOBEKAa U UX (DYHKIUSIMHU, MEKITY
CHUCTEMaMHU OPraHOB U MX (PYHKIMSIMH, MEXIy dTarlaMyd OOMEHa BEIIeCTB, dTaraMu
KJICTOYHOTO IMKJIa M >KU3HEHHBIX ILHUKJIOB OPraHW3MOB, ATalaMy 3MOPHOHAIBLHOTO
pPa3BUTHS, TEHOTUNIOM U PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpamMu cpebl OOUTaHUS;

YMEHHE BBISIBIATh OTJIMYUTEIbHBIE NMPU3HAKU MKUBBIX CHUCTEM, B TOM 4YHUCIE
pacTeHHUI, )KUBOTHBIX U YEJIOBEKA;

yMEHHE HCIONBh30BaTh  COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHI0O U CUMBOJIMKY [JI JI0Ka3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIII;



yMEHUE pemniaTh OWOJIOTHYECKHE 3aJau¥, BBISBISATH NMPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY HUCCIENyeMbIMU OMOJIOTMYECKUMHU TMPOIECCAMU U SIBJICHUSIMHU, J1€TaTh
BBIBOJIbl U MPOTHO3bl HA OCHOBAHUU MOJYYEHHBIX PE3YyJbTATOB; YMEHHUE BBINOIHATH
Ja00paToOpHbIE U MPaKTUUECKUE PabOThI, COOMI0ATh IIpaBujia MpHu padboTe ¢ yueOHbIM
U 1abopaTOpHBIM OOOpPYJOBaHUEM; YMEHUE BBIABUTATh TUIIOTE3bl, MPOBEPATH HX
HKCIIEPUMEHTAJILHBIMU CPEACTBAMU, (GOPMYITUPYS LENb UCCIEA0OBAHMS, aHATM3UPOBATh
MOJIyYeHHBIE PE3YJIbTATHI U JI€NIaTh BHIBODL;

yMEHHE Y4YacTBOBaTh B YUYEOHO-HCCIEIOBATEIBCKON paboTe 1O OMOJIOTHH,
OKOJIOTUM W MEAHIMHE, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOILECTB, H
myOJIMYHO MPEACTABIATH MOMYyYEHHBIC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUX;

YMEHHE OLICHUBATh ITUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBaHMI B 001acTH
ouonorn W  MEOUIMHBI  (KJIOHMPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHUE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBJISTh OCO3HAHHBIM BBIOOp Oynaymiell mnpogeccuoHaIbHON
NEATEILHOCTH B 00JIaCTU OMOJIOTMHM, MEIUIIMHBI, OWOTEXHOJOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MHUINEBON MPOMBIIUICHHOCTH, YTIyOJNsTh IO3HABATEIbHBIN
WHTEpEC, HANpaBIICHHBI HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MpOQeccuu u
OpOAODKEHHE  OMOJOrMYecKoro  oOpa3oBaHMsl B~ OpPraHU3alUAX  CPEJHETro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

IIpeamMeTHbIe pe3yabTaThl 0CBOeHHs y4eOHOro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE M POJIA OHMOJIOTUN B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHWHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHUH 3aKOHOB MPUPOJBI U PEIICHUH JKOJIOTHUYECKUX MpoOJeM YeloBeYecTBa, a
Tak’keé B PEUICHHH BOMPOCOB PAIMOHAIBFHOTO TMPUPOJONOIB30BAHUSI, M B
(GbOopMHPOBAHUM LIEHHOCTHOTO OTHOLUEHUSI K MPUPOJIE, OOLIECTBY, YEIOBEKY, O BKIIAJIE
POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

yMEHUE BIJIAJIETh CHCTEMOW OMOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYAET
OTIpEeJICIICHHS U TOHUMAaHUE CYITHOCTH OCHOBOIIOIAratoInX OMOIOTHYECKUX TEPMUHOB
U TOHATUN (BHJ, dKocHcTeMa, Ouocdepa), OMosornueckre Teopuu (SBOTIOLNUOHHAS
teopust U. [lapBuHa, cuHTeTHYECKasi Teopus BoIOIMN ), yueHus (A. H. Ceepiioa — o
nyTsIX W HampaBieHusx sBomonuu, B.M. Bepnamckoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecus Jx. Xapnu u B. BaitnGepra, 3apoasimieBoro cxojcrsa K.
M. boapa), npaBuna (MuHumyma FO. JInOuxa, 3K0JIOTHYECKOW MUPaMUJIbI SHEPIUH),
runoTesbl (runore3a «mupa PHK» V. 'unGepTa);

yMEHHUE BJIaJIETh OCHOBHBIMH METOJIJaMH HAYYHOTO ITO3HAHMSI, UCTIOJIb3YEMBIMH B
OMOIOTHYECKUX UCCIICIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM (OTIHCaHHE, N3MEPEHUE,
HAOIO/IEHNE, OSKCIIEPUMEHT), CIOCOOaMM BBISBICHUS M OIEHKA aHTPOMOTEHHBIX
W3MEHECHUU B IIPUPO/IE;

YMEHHE BBIJICISTH CYIIECTBEHHBIC TPU3HAKU: BUI0B, OMOTEOIIEHO30B, IKOCHCTEM
u Oumocdepsl, CTAOWIM3UPYIONMIETO, IBIKYIIETO M Pa3phIBAIOIIETO E€CTECTBEHHOTO
oTOOpa, AIONATPUUECKOTO U CHUMIIATPUYECKOTO BUA000pa30BaHUS, BIIHSHUS
JBIDKYIIUX CHUJT SBOJIIOIMN HAa TEHOMOH/T OMYJISIINH, IPUCTIOCOOIEHHOCTH OPTaHU3MOB
K cpejie OOWTaHWs, YepEeIOBaHUs HAMPABICHUN DBOJIIOIHMH, KPYrOBOPOTA BEIIECTB U
MOTOKA SHEPTUH B SKOCUCTEMAX;



YMEHHE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAYy IMPOLIECCAaMU  SBOJIOLHH,
JIBYOKYIIUMH CHUJIAMH aHTPOTIOTEHE3a, KOMIIOHCHTAMH PAa3lIMYHBIX DSKOCHUCTEM U
MPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

yMCHHE BBISIBJISITD OTIMYUTEITHHBIE pU3HAKU KHUBBIX CHCTEM,
MPUCIIOCOOICHHOCTh BUJOB K cpele oOuTaHWs, aOMOTHYECKHMX M OWOTHYECKHX
KOMIIOHEHTOB 9KOCHCTEM, B3aMMOCBS3€H OpraHU3MOB B COOOIIECTBAX, AaHTPOMIOTEHHBIX
U3MEHEHUH B IKOCHCTEMax CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY [IJIsl JOKa3aTelbCTBAa POJACTBA OPraHW3MOB pPa3HBIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBSI3M OPraHW3MOB U Cpelbl OOMTaHHs, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXpPaHEHUSI MHOTOOOpa3usi BUJIOB U DKOCHCTEM
KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPO/IBI M YEIOBEUYECTBA,;

yMEHHE pelaTh OMOJOTHYECKHE 3a/ladyM, BBISBISTH MPUUYUHHO-CIEIACTBEHHBIC
CBSI3M MEXy HCCIIEAYyEMbIMH OHOJOTHYECKHMMH TPOIIECCAMHU W SIBJICHHSIMH, JETaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIOIHATH JJA00pAaTOPHBIE U TPaKTUYECKUE PabOThI, COOIIOATh MPaBUia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh TUTIOTE3bI, MPOBEPITH UX IKCIIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMyupys 1eNTb UCCIEA0BaHMS, aHATU3UPOBATh MOJYUYCHHbBIE PE3YIbTaThl U JIeNaTh
BBIBOJIBL;

YMEHHME YyYacTBOBaTh B YueOHO-HCCIEIOBATENbCKON paboTe 1o OuoIoruu,
OKOJIOTUM W MEAWIMHE, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
MyOJUIHO MPEACTABIIATH MOJYyYCHHBIE PE3yJIbTaThl HA YYCHUISCKUX KOH(DEPEHITHAX;

yMEHHUE OIIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOXKICHUU JKU3HH, YEIIOBEKA U
YeJIOBEYECKUX pac, O TNPUUYMHAX, TOCIEACTBUAX U CHocobax MpeaoTBpalIeHus
ry100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYUIECTBJISTh OCO3HAHHBIM BBIOOp Oynaymiell mnpodeccunoHanbHON
NESATETLHOCTH B 00JacTH OWMOJIOTHU, DKOJIOTHH, MPUPOIONOIb30BaAHUS, MEIUITUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTHH, BETEPUHAPUM, CEIbCKOTO XO3SMCTBA, MHUIIEBOM
MPOMBIIIUICHHOCTH, YIIIyOJsTh TIO3HABAaTENbHBIM HMHTEpEC, HaANpaBICHHBIA Ha
OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPO(PECCUU U MPOJAOKEHUE OUOIOTHIECKOTO
oOpa30oBaHus B OpraHU3aIUsaX CpeTHEro Mpo(heCcCUOHATBLHOTO U BBICIIETO 00pa30BaHUsl.



10 KJIACC

KoaunuyecTBO 4acoB

TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumeHoBaHue pa3iesioB U TeM
/i IporpaMMebI Beero Kontpoabubie IIpakTuueckue
padoThI padoThI
1 buomnorus kak Hayka 1
2 JKuBbIEe CHCTEMBI M X U3YUYEHHUE 2
3 buonorus knetku 2 0.5
4 XHAMHUYECKasi OpraHu3alysl KIETKU 10 1 1
5 Crpoenne U QyHKIUHN KICTKH 8 2
6 OOMeEH BeIIEeCTB | MpEeBpaIlcHue 9 1
SHEPTUU B KIETKE
7 HaCJ'IeI[CTBeHIfaSI uHpopManus u 6 1 05
peanu3arys e€ B KIIeTKe
8 Ku3HEHHBIN MK KISTKU 9 1
9 Crpoenne U QyHKIIUH OPTraHU3MOB 12 1 1.5
10 Pa3smHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
I'enetuka — Hayka o
11 HACJIEJACTBEHHOCTH ¥ H3MEHYUBOCTH 2 0.5
OpPraHHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 6 1
16 broTexHoNOTHs M CHHTETHYEeCKast 5 05
ouosorus
OBUHIEE KOJIMYECTBO YACOB 110 102 4 135
IMPOI'PAMME ’

diekTpoHHbIE (LM pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

. https://urok.1c.ru/

. https://educont.ru/

. https://mob-edu.com/

. https://educont.ru/

. https://educont.ru/

. https://www.imumk.ru/
. https://foxford.ru/

. https://www.yaklass.ru/

CO~NOOT A WN PR

9.https://qgloballab.org/ru/#.Yvqw2HZByUk

10. https://ibls.one/

11. https://www.ismart.org/

12. https://nativeclass.ru/

13. http://stratum.ac.ru/ru/education/

14. https://uchi.ru/



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

11 KIIACC

N HanMeHoBaNMe pa3IENoB 1 TeM KoaudecTBO 4acoB DuiekTpoHHbIE (HU(POBDbIE)
wn nporpaMmbl Beero Konrpoabnbsie IIpakTHyeckue 00pasoBaTe/IbHbIe PeCypChl
padoThI padoThI
3apokJeHNEe U pa3BUTHE 1. https://urok.1c.ru/
1 9BOJIIOIHOHHBIX MPEICTABICHHIA B 4 2. https://educont.ru/
OMoI0ruN 3. https://mob-edu.com/
2 MUKpO3BOJIIOIHS U €€ Pe3yIbTaThI 14 2 4. https://educont.ru/
3 Makpo3BOIIOIHS U €€ Pe3yIbTaThl 6 1 5. https:// educopt.ru/
ITpoKrCcX0XKIEHUE U Pa3BUTUE YKU3HU 6. https://www.imumk.ru/
4 p p 15 1.5 7. https://foxford.ru/
Ha Semie 8. https://www.yaklass.ru/
5  lIponcxoxeHue YenoBeKa — 10 1 1 9.https://globallab.org/ru/#.Yvaw2HZByUk
AHTPOIIOI'CHC3 10. https://ibls.one/
OKOJI0Tus — HayKa O 11. https://www.ismart.org/
B3aHMOOTHOIICHUAX OPTraHU3MOB U 12. https://nativeclass.ru/
6 3 0.5 .
HAJIOPTaHU3MEHHBIX CUCTEM C 13. http://stratum.ac.ru/ru/education/
OKpY Karollen cperoi 14. https://uchi.ru/
7 Opranu3Mebl U cpesia 0OUTaHMs 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 1 0.5
9 DKOJIOTHST COOOIIIECTB. 12 05
DKOJIOTUYECKHE CUCTEMBI
10 buocgepa — rmobanpHast 5KocucTeMa 6 1
11 UenmoBek U OKpy’KaroIas cpeja 6
12 PesepBHOE Bpemst 8
OBHIEE KOJIMYECTBO YACOB I10 102 4 75
INPOI'PAMME '



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

YYEBHO-METOAUMYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

1. buomnorus, 10 xknacc/ Ilaceunuk B.B., Kamenckuit A.A., PyouoB A.M. u npyrue; non penakiueii [laceanuka B.B., AkiimonepHoe 001ecTBo
«3narennctBO «lIpocBeienuey

2. buomnorus, 11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue; nojn penakmnueii [laceunuka B.B., AkunonepHoe o01iecTBo
«3narenncTBO «lIpocBeiienuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. 1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

2. OGmaynas miardopma oToOpakeHus Bepu(pUIIMPOBAHHOTO I(PPOBOro 0Opa3zoBaTeIbHOr0 KOHTeHTa U cepBrucoB AO «M3narenseTBo
«[Ipoceemienuey». Pexxum mocryna: https://educont.ru/

3. MobuibHOe 351eKTpoHHOE 00pa3oBanue. L{ndposas oOpaszoBaTenbHas cpejia ¢ HHTEPAKTHBHBIMU OHJIAH-Kypcam. Pexum

noctyna: https://mob-edu.com/

4. HoBas mikosa. OnnaitH-mkona moarotoBku k EI'D mo Bcem npeameram. Pexum noctyna: https://educont.ru/

5. Hossrii quck. L{ugposas oOpazoBarenpHas miatdopma. YdeOHbIe MaTepUalbl IS MEAaroroB U MKOJIEHUKOB. HTepakTHBHBIN KoHCTpyKTOD
YPOKOB 1 ympaxxHeHuid. Pexxum nocrtyna: https://educont.ru/

6. O6nako 3HaHu. IHTepakTUBHBIC YPOKH U IU(POBBIC JOMAITHKIE 3a1aHus. Pexxum nocryma: https://www.imumk.ru/

7. ®okchopa. Kpynueitmas onnaiiH-mkona B Poccun. Pexxum nocryma: https://foxford.ru/

8. AKuacc. [TonHodyHKIMOHATBHAS ITU(POBast CHCTEMa I 00pa3oBaTeabHBIX opranu3anuii. Pexxum goctymna: https://www.yaklass.ru/

9. Globallab. Hudposas o6pa3oBarenbHas cpefia COBMECTHOM MPOEKTHOM U UCCIEeI0BATENIbCKON ASSITENbHOCTU. Pexknm

noctyna: https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. MnTemexTyanbHas oOpa3oBarenbHas miatgopMa sk yYeHUKOB U TIeJaroroB ¢ OMOIMoTeKol 00pa3oBaTeIbHOTO KOHTEHTA 110
®T'OC. Pexxum mocryma: https://ibls.one/

11. Ismart. YMHBIN TpeHaXEP /151 MOBBIMIEHNUS OIIeHOK. Pexkxum moctyna: https://www.ismart.org/

12. Nativeclass. Cucrema nudpoBbIX YPOKOB 10 aHINIMHCKOMY SI3bIKY, 00€CIIeUHBAET ycrex peOEHKa B MIKOJIE, YUUT TOBOPUTH U TIOHUMATh
AHIIMHACKUN KaK pOJHOM A3bIK. Pexxum mocrtyma: https://nativeclass.ru/

13. Stratum. UnrtemnekryanbHas mkona. [ludposas odbpazoBatenbHas miardopma. MutepaktuBHble Moenu. UHaMBUAYyanbHAas TPAaeKTOPUS
o0yuenus. Pexxum noctyna: http://stratum.ac.ru/ru/education/

14. Uchi.ru. UarepaktuBHas oOpa3oBaTenbHast oHnaitH-miardopma. Pexxum qoctyma: https://uchi.ru/
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