Munucreperso IIpocsemienus Poceuniickoit @eaepauuu

MunucrepcTBo 00pa3oBanus u cnoprta Pecnnyosmku Kapeansi

MyHununajbHoe 010/:KeTHOe 0011e00pa3oBaTe/ibHOe yUpeKIeHue

«Cpennsist o0meoodpaszoBarenbHas mkoJa Nel» KeMckoro MyHHIMnaJbHOr0 paifona

(MBOY COII Nel)
[TpunsTa Ha 3aceqaHuU YTBepxkaeHa
METOANYECKOTO COBETA npukazoM Ne 294 ot 14 centsiops 2023 roga
nporokoin Ne 1 ot 31 aBrycra 2023 roga mupekrop MBOY COI Nel E.E. Kyponresa
PABOYASA ITPOI'PAMMA

yueOHoro npeamera «buosiorus» (yriry0JJéHHbIH YPOBEHb)

st ooydarornuxcs 10-11 kmaccos

r. Kemb

2023



HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo yue6HOMY npeamety "buonorus" (nanee - Onomorus) Ha ypoBHE CPEIHETO
obmero obpa3oBaHus pazpaboTana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBannu B Poccuiickoii ®enepanun», ®I'OC COO, Konmenmuu mpernogaBaHus
yaeOHoro npeamera «bruonorus» u OCHOBHBIX TOJIOKEHHH (eepalbHON paboueit mporpaMMbl
BOCIIUTaHUSI.

VYuebublii npeamer «buonorus» yrmyonénHoro ypoBHsS wusydenus (10—11 xmaccer)
SBJISICTCSI OJHUM M3 KOMIIOHEHTOB TPEAMETHOM o0sactu «EcTecTBeHHO-HAyYHBIE TPEIMETHI.
Cornacao mnonoxenusm OI'OC COO mpodunbHble ydyeOHBIE TNPEAMETHI, H3ydyaeMble Ha
yryOJIIEHHOM YpOBHE, SIBIISIOTCS criocoOoM auddepeHnnanun o0ydeHus Ha YPOBHE CPETHETO
o01miero oOpa3oBaHUs W NPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpeIHUM OOIINM, CpeTHUM Mpo(decCHOHANBFHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIBIN U3 3THX Y4€OHBIX MPEAMETOB JOKEH ObITh OPUEHTHPOBAH Ha MIPHOPUTETHOE PELICHHE
00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX W PA3BUBAIOIIMX 3a/]a4, CBSI3aHHBIX C IpodopueHTarmen
o0yyaronmxcs M CTUMYJIMPOBAaHHMEM HHTepeca K KOHKPETHOM 007acTh HaydHOro 3HaHWS,
CBSI3aHHOTO C OuWoNorued, MEIUIIMHOW, SKOJOTHEW, TMCUXOJOTHeH, CIOPTOM WM BOSHHBIM
JIEJIOM.

[Iporpamma no yaeObHomy npeamery "buonorus" na€r nmpeacraBieHre o 1EIU U 3a7a4ax
n3ydeHus yaeOHoro npeamera «buonorus» Ha yrmyOon€HHOM ypOBHE, ONpeaeNsieT 00s3aTebHOe
(MHBapMaHTHOE) TPEAMETHOE COJEpXKaHUE, €ro CTPYKTYpPHUPOBAHHME IO pasjeliaM U Temaw,
pacnpezeneHre mo KiaccaMm, peKOMEHAYyeT MOCIe0BaTeIbHOCTh U3yUeHUs yueOHOro MaTepuana
C yd4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydwarommxcs. B mporpamme mo OHMOJOTHM peann30BaH MPHHIUI
MPEEMCTBEHHOCTH C HW3y4eHHEM OHOJIOTMM Ha YPOBHE OCHOBHOrO OOIIEro o0Opa3oBaHWS,
Omarofaps 4eMy TIPOCMAaTpUBAaeTCs  HAMPaBICHHOCTh HAa  MOCIEAyIoIlee  pPa3BUTHE
OMOJIOTMYECKUX 3HAHWKA, OPHCHTUPOBAHHBIX Ha (OPMUPOBAHHWE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI, IKOJIOTHIECKOTO MBIIIJICHUS, TTPEACTABICHUI O 370pOBOM oOpa3e KM3HH, Ha
BOCIIUTaHHWE OEpeKHOTrO OTHOIICHHS K OKpyXKawlled mpupogHou cpene. B mporpamme mo
OMOJIOTMH TaKXe MOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3aliuu
tpedoBanuiit ®I'OC COO K miIaHUPYEMBIM JIMYHOCTHBIM, METAapEeIMETHbIM U TNPEAMETHBIM
pe3yabTaTaM oOOydeHHSS U B (OPMUPOBAHUU OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIbHON
NEeSITENFHOCTH OOYYaIOUINXCsS 10 OCBOSHUIO COACpXKaHUS OMOJOTHYECKOro oOpa3oBaHUS Ha
YpOBHE cpeaHero oliiero oopa3oBaHusl.

VY4eOuslii npeamer «buonorus» Ha ypoBHE CpeJHEro o0imiero odopa3oBaHUs 3aBepIIaET
Ouonornueckoe oOpazoBaHUE B IIKOJIEC U OPHUEHTUPOBAH HA paCIIUpPEHHUE U YrIIyOJeHUEe 3HAHUN
O0ydJaromMxcsi O KUBOM TMPHUPOJIE, OCHOBAX MOJICKYJISSPHOW M KJIETOYHOM OHOJIOTHH,
SMOpPUONIOTUN U OHOJIOTHH Pa3BUTHS, TEHETUKU, CEJIEKIIMHU, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHHUSI U SKOJIOTUH.

N3ydenne yuebHOro mpeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
MOJATOTOBKY OOydarolmuxcss K IMOCIEAYIOIEMY MOMYy4eHUI0 OMOJIOTHYECKOro oOpa3oBaHUS B
BY3axX M OpPraHH3aIUsaX CPEAHEro MpodeccuoHaANbHOro obpa3zoBaHus. OCHOBY €ro coaep KaHus
COCTaBJISICT CUCTEMa OHMOJOTMYECKHX 3HAHWH, MONYYCHHBIX IMPH W3YYCHHH OOYYarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHX pa3/ieJIoB OMOJOTMM HAa YpPOBHE OCHOBHOI'O OOIIETro
oOpazoBanus, B 10—11 xmaccax 9Tv 3HaHUS MOTYYArOT pa3BUTHE. Tak, pacIUPEeHbI U YrIIyOJIeHBI
OMOJIOTMYECKHE 3HAHUS O PACTCHHSIX, JKUBOTHBIX, Tpubax, OakTepwsix, OpraHU3Me YeIOBeKa,
OOIIMX 3aKOHOMEPHOCTSIX MKH3HU, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIIOTMYECKUE CBEICHUS
MPUKIIAHOTO U TMOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPBI IS
MocIeAyIoMEero Beioopa npodeccuu. Bo3smokHa Takke MHTErpalvs OMOIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHHUSIMU, TTOJIYYCHHBIMH 00YYarONITUMHUCS TPU U3YICHUU (DU3UKH, XUMHH,
reorpauy U MaTEeMaTUKH.



CrpykTypa mnporpammbl 1o y4yeOHoMy mnpenmery "buomorus" orpaxaeT CcHCTEMHO-
YPOBHEBBIM U HBOJIIOLMOHHBIA MOAXOAbl K M3ydeHHUI0 Ouonoruu. CoriiacHO UM, H3Yy4aroTcs
CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC Ul JKUBBIX CUCTEM Pa3HOI'O ypOBHS OpraHU3alluu,
HBOJIIOIMM OPraHMYeCKOro Mupa Ha 3emile, COXpaHEHHMs OHOJOrMYecKoro pa3zHooOpasus
miaHeTrsl. Tak, B 10 kiacce M3ydaroTcs OCHOBBI MOJIEKYJISIPHOW W KIETOYHOW OHojoruw,
SMOPHOJIOTUU U OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKLIUHU, OMOTEXHOJIOIMH U CUHTETUYECKOM
OMONOTUM, AKTyaIM3UPYIOTCA 3HAHMS OOy4aromMxcs Mo OOTaHMKE, 300JI0TMH, AHATOMHH,
¢usnonorun yenoBeka. B 11 kimacce m3ydaroTcst HBOJIIOIMOHHOE YYE€HHE, OCHOBBI KOJOTHH U
ydeHue o onocdepe.

VYuebublii mnpenmer «buonorus» mnpu3zBaH 0OECIEYUTh OCBOCHHE O0YyYaroIIMMHUCS
OMONMOTHYECKUX TEOpPUH W 3aKOHOB, WJCH, NPHUHIMIIOB W TPaBUJ, JIESKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, 3HAHUNH O CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX KJIETKH, OpraHM3Ma, MOIYJALUM, OUOLEHO03a, HKOCUCTEMbI, O BBIJAIOIIUXCS
HAy4YHBIX JOCTIIKEHUSIX, COBPEMEHHBIX MCCIICOBAHUAX B OHOJOTWMH, MPUKIATHBIX ACHEKTax
Ouonoruueckux 3HaHui. J{ns pa3BuUTUSA U TOJJIepKaHUs MHTepeca o0ydaroluxcst K Onoioruu
HapsAIy cO 3HaYUTENbHBIM 00BEMOM TEOPETUYECKOI0 MaTepualla B COJIEpKaHUU MPOrpaMMbl 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAaHOBICHHUS U PA3BUTHS TOW WM MHON
obiact OMOJIOTMH, BKJIAJIOM OTE€YECTBEHHBIX U 3apyO€kKHBIX YUEHBIX B PELIEHUE BAXKHEHIINX
OMOJIOTMYECKUX U HKOJIOTMUECKUX IIPOOIeM.

Henp nzyuenust yueGHoro npeamera «buonorus» Ha yriiyOlnEHHOM YpOBHE — OBJIAJICHHE
O0y4alOLMMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKI[MOHAJIbHOW OpraHU3aluy >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHHUH UCIOIb30BaTh ATH 3HAHUs B (JOPMUPOBAHUM MHTEpEca
K ompenenéHHoN obiacTu mpodeccuOHANBHON NESTENbHOCTH, CBSI3aHHOM ¢ OWonmoruei, uim K
BbIOOpY YueOHOr 0 3aBeJIeHUS JJIsl IPOAOJKEHUSI OMOJIOrM4ecKOro oopa3zoBaHusl.

JlocTuxkeHue Lenu u3ydeHus: ydeOHoro npeamera «buonorus» Ha yriyOlIEHHOM ypOBHE
obecrieunBaeTcs pelieHueM CIeIyoNMX 3a1ayu:

OCBOCHHE  OOYYarOIIMMHUCS  CHUCTEMbl OMOJOTMYECKHMX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOpHUSIX, KOHIIETIHUSX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBUIIaX,
COCTaBJISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI KapTMHY MHpa; O CTPOEHUH,
MHOT'000pa3uH ¥ OCOOCHHOCTSIX OMOJOTMYECKHX CHUCTeM (KJIETKAa, OPraHU3M, MOIYJSIUs, BUJ,
Ounoreoneno3, Omocdepa); O BBIAIOIIMXCS OTKPHITHUSAX W COBPEMEHHBIX HCCIICJIOBAHHUSIX B
OHoI0ruy;

O3HAaKOMJICHHE  OOydYalomuxcs ¢  METOAaMH  [O3HAHUS  KUBOM  TPUPOABIL:
HCCIIEI0BATEIbCKUMU METOAAMU OMOJIOTMYECKUX HAYK (MOJIEKYJISpHON U KJIETOYHOH OHOJoruuy,
SMOPHOJIOTUU ¥ OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKLUHU, OMOTEXHOJIOTUU M CUHTETUYECKOM
OMONOTUM, TAJCOHTOJIOTUH, OKOJOTHMH); METOJAaMH  CaMOCTOSTEIBHOIO  IPOBEACHUS
OMOJIOTMUECKUX HCCIIEJOBaHUM B Jsaboparopuu M B mpupoje (HaOnroAeHHe, U3MEpeHHe,
9KCHEPUMEHT, MOAEIUPOBAHNE);

OBJIaJICHUE OOYYAIOUIUMHCA YMEHUSMHU: CaMOCTOSITEIIbHO HAaXOJIUTh, aHAIW3UPOBATH U
WCTIOJB30BaTh OMOJIOTHYECKYI0 WH(POPMAIINIO; TTOJIb30BAaTHCS OMOIOTHYECKON TEPMUHOJIOTHEH U
CUMBOJIUKOH;  YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWMOJIOTMM U COLMAJIBHO-
HSKOHOMMYECKUMHM M HKOJOTHYECKUMH IpOoOJeMaMH YeIOBEYECTBa; OLIEHWBATh MOCIEICTBUS
CBOEH JESATEIbHOCTH IO OTHOLIEHMIO K OKpY)Kallled NpUpPOJHONW Cpelle, COOCTBEHHOMY
3I0POBBIO M 3[I0POBBIO  OKPYXKAalOIIMX JIOJel; OOOCHOBBIBaTH U  COOJIOAATH  MEpbI
NpOopUIAKTUKH UHPEKIIMOHHBIX 3a00JIeBaHuil, MpaBWiia MOBEJACHHUS B MPUPOAE U obecrieueHus
0e301acHOCTH COOCTBEHHOW KM3HEACATEILHOCTH B UYPE3BBIYAHHBIX CUTYAIMSIX MPUPOIHOTO U
TEXHOINCHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbIC Hay4HbIE OTKPBITHS B 00JacTu
OHOJIOT U Y,

pa3BuTHE y 00YYaIOUINXCSl MHTEUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSMU U COBPEMEHHBIMU HCCIEIOBAaHUSMHU B OHOJIOTHH,
pelaeMbIMM €10 IpoOjeMaMu, METOAONOrued OHOJIOrMYecKOro MCCIIEJOBAaHUS, MPOBEACHUS



HKCHEPUMEHTANBHBIX HCCIEJI0BaHUM, peleHus OHOJIOrMYecKHX 3ajad, MOJEIUPOBAHUS
OMONTOTHYECKUX OOBEKTOB U IPOLIECCOB;

BOCIIUTAaHHE Y OOYYalOIIMXCsl IEHHOCTHOTO OTHOIICHHS K >KMBOW MPHUPOJE B LIEJIOM U K
OTAETbHBIM €€ O00beKkTaM U SBJIEHUAM; (OpPMUPOBAHME HKOJOTMUECKOM, TIeHEeTHYEeCKOH
IPaMOTHOCTH, OOIIEeH KyJIbTyphl MOBEICHHS B TNPHPOJE; MHTEIPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npruoOpeTeHre 00y4aroUMMHUC KOMIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIb30BAHUU
(coOmroileHue TpaBWJI TOBENCHUS B TPUPOJE, OXPaHbl BHJOB, IKOCHCTEM, Omochepsl),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSI U 370POBbsl OKPYXKAIOMIMX JItoJeH (COoOMoAeHUsT Mep
npodunakTukd  3a0ojeBaHuii, oOecreyeHne  O€30MACHOCTH  JKU3HENEATEIbHOCTH B
Ype3BbIUANHBIX CUTYaLUsAX MPUPOJIHOTO U TEXHOICHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BAHUS
OMOJIOrMUeCKUX 3HAaHUN U YMEHUI B OBCEHEBHON KHU3HU;

CO3/IaHH€ YCIOBUU JJi OCO3HAHHOTO BbIOOpa OOYyYarOIIMMUCA HWHAWBHAYAIbHOM
00pazoBaTeIbHOM  TPAGKTOPUH, CIIOCOOCTBYIOIIEH TMOCIEAYIOMIEMY MpodeccHOoHaTbHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBHUH C HMHIUBUAYAIbHBIMA WHTEpECAMH W MOTPEOHOCTIMHU
peruoHa.

OOmiee yuCIO YacoB, OTBEJCHHBIX Ha H3YyuyeHHE OWOJOTHMHM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero obpa3oBanusi, coctaBiser 204 uaca: B 10 kimacce — 102 gaca (3 uaca B
Heneno), B 11 xkimacce — 102 gaca (3 gaca B HEZCIIO).

OtOop opraHumzanMoHHBIX (GOpPM, METOJOB M  CpPEACTB OOyueHHs OHOJIOrHH
OCYIIECTBIISIETCA C y4ETOM CHenH(PHUKH ero COAEpIKaHUS W HAIPABICHHOCTH HA MPOIOKEHHUE
OMOJIOTHYECKOT0 00pa30BaHUs B OpraHU3AIUAX CPEAHETO MPOPECCHOHAIBHOTO M BBICIIETO
o0pa3oBaHMsl.

OO0s3aTenbHBIM YCIIOBHEM TpU OOYYEHUH OMOJOTHH Ha YTIyONE€HHOM YpOBHE SIBIISETCS
MPOBEICHHE J1a0OpaTOPHBIX M MpakThuueckux pabdor. Takke ywacTue oOydarommxcs B
BBIMOJTHEHUM  TMPOEKTHBIX U y4eOHO-UCCIIeZIOBAaTeNbCKUX padoT, TeMaTHKa KOTOPBIX
OIIPENENIICTCS YYUTENEM Ha OCHOBE HMEIOIIUXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.



COJEPKAHUE OBYYEHUA

10 KVIACC

Conep:xaHue TpOrpaMMbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoM utoroBoi arrecranuu (I'MA).

Tema 1. Bnosnorns kak Hayka

CoBpemeHHass OuonOrusi — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS OUOJIOTHH.
buonornueckue Hayku U u3ydaemble UMM MpoOiembl. DyHIaMEHTalbHbIE, NPUKIAJHbIE U
MIOMCKOBBIE HAYUHBIE UCCIIEA0BaHMsI B OMOJIOTUH.

3HayeHne Ouonorud B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHbie ¢ Ouonorueid. 3HayeHHe OHOJIOTMM B TMPAKTUUYECKOU
JESITEIbHOCTH 4YEJIOBEKa: MEIULIMHE, CEIbCKOM XO3SIICTBE, IIPOMBILUICHHOCTH, OXpaHe
MIPUPOJBL.

JdemMoHcTpauuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. ['apseii, I'.
Mengnens, B. 1. Bepuanckui, M. II. IlaBnos, M. M. Meunukos, H. M. Basunos, H. B.
Tumodeen-Pecosckuit, [x. Yorcon, ®@. Kpuk, JI. K. bensies.

Tabuuuel u cxembl: «CBs3b OMOJIOTMM C IPYTUMHU Haykamu», «CucremMa OMOIOrHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl M HX U3yYeHHE

JXKuBble cucTeMbl Kak npeaMer u3ydeHus Ouonoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHMYECKOTO COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CJOXHOCTH M YINOPSJAOYEHHOCTb
CTPYKTYpBl, = OTKpPBITOCTb, = CaMOOpPraHM3alUs, CaMOBOCIPOM3BEIEHHUE, Pa3ApaXKMMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alliid JKHBBIX CHCTEM: MOJIEKYJISPHBIN, KIETOYHBIA, TKAHEBBIN,
OpraHU3MEHHbIH, MONYJISIUUOHHO-BUI0BOM, 3KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA ),
6uocdepusiii. [Iponeccsl, npoucxoadiue B XKUBBIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOTO.
XKuznp kak ¢opma cymecTBoBaHUs Marepuu. Hayku, u3ydaroniye >KUBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpraHU3aliu.

N3yuenne xuBbBIX cucteM. Meroapl Ouonormdeckor Hayku. HaOmroneHue, usmepeHwue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsaThe o 3aBUCMMONM U HE3aBUCUMOU
nepemeHHoi. IlmanupoBanue skcnepumenrta. I[locraHoBka u mposepka rumnore3. Hyiesas
runore3a. [loHsTie BHIOOPKH U €€ JocTOBEepHOCTh. Pa3zbpoc B Ouonornueckux AaHHbIX. O1eHKa
JOCTOBEPHOCTH IOJIYYEHHBIX pe3yabTaToB. IIpuunHbBI MCKaXEHHs Pe3yabTaTOB 3KCIIEPUMEHTA.
[lonsiTHE CTATUCTUYECKOIO TECTA.

JdemMoHcTpauuu

Tabmuuel u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HW», «buonornyeckue CcUCTEMBD,
«CBoliCTBa )KMUBOM MaTepumn», «Y pOBHU OpraHU3aLUU KUBOU NPpUpoas», «CTpOEHHUE KMBOTHOU
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEUECKOTO  OpraHU3May,
«buoreonenosy, «buochepa», «MeToabl U3ydeHUs )KUBOU MPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000PYA0BaHUE JUIS TPOBEACHUS HAOIIOICHUH, U3MEpEeHUil,
9KCIIEPUMEHTOB.

IIpakTnueckass padora «lcronp3oBaHuE Pa3IWUYHBIX METOAOB NMPU HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. Buosnorust KjieTku

Knerka — cTpykTypHO-(QYHKIMOHATIbHAS €AMHULA JKUBOrO. VCTOpUS OTKPBITHS KIETKH.
Pa6orsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MONOXKEHUS COBPEMEHHOMN KIETOYHON TEOPUH.

Metonel MOJEKYJIIpHOW U KJIETOYHOW OWOJIOrMH: MHKPOCKOIUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToOMOB, Au(QepeHunanbHoe LEeHTpUudyrupoBaHue,



KyJIbTUBUPOBAHUE KJIETOK. M3yueHue ukcuposanHvlx Kiemox. DIEKTPOHHAS MUKPOCKOIMHS.
Konghoxanvnaa muxpockonus. Bumanvnoe (npusxcuznennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toprpersr: P. I'yk, A. JleBenryk, T. llIsann, M. [lIneiinen, P. Bupxos, K. M. bap.

Tabnuupsl 1 cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIN MHUKpockomny», «Mcropus
Pa3BUTHSA METOJOB MUKDPOCKOITHIY.

OO6opyioBaHue: CBETOBOW MHKPOCKOI, MHKpOMNpenapaThl PacTUTEIbHBIX, KMBOTHBIX MU
OaKTepUATBbHBIX KIIETOK.

IIpakTnueckas pabGora «/3ydeHue MeTOAOB KJIETOUHOM Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanbaoe nearpudyrupoanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKPO- ¥ YJIbTPAMUKpPOdIJIEMEHTH. Bona u e€ ponb
KaK pacTBOPUTENS, pPeareHTa, y4daCcTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPEryJIALUN.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOnoruyeckas posib. Poib KaTHOHOB M aHUOHOB B KIICTKE.

Opranunyeckue BellecTBa KIeTKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Monekynbl. IlepBuuHas crpykrypa Oenka, menTHIHAs
CBsi3b. BTopuuHas, TpeTW4Has, YeTBEpTHYHAs CTPYKTypbl. [lenarypaums. CBoiicTBa OenKoB.
Knaccudukanus 6enxoB. buonorndyeckue GpyHkiuu 6enkoB. [lpuonui.

VYraeBoasl. MoHocaxapuabl, Aucaxapujibl, OIUrocaxapuisl U nosuucaxapujbl. OOmui
IUTaH CTPOEHUS U (U3NKO-XMMHMUYECKHE CBOMCTBAa yriieBonoB. buonorndeckue ¢GyHKIUN
YTJIIEBOJOB.

Jlunu e [IMuapodunsHO-THAPOYOOHBIE  CBOMCTBA. Knaccudukanus  aunumos.
Tpurnunepuasl, Gocoaunuasl, BOCKH, crepouibl. buonornyeckue ¢pynkunu aunuaos. OOmue
CBOMCTBA OHMOJOTMYECKHX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
IIOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK n PHK. Crtpoenune HykiaeMHOBBIX KHCIOT. HykiaeoTumasl.
[punuun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue pyuknuu JHK. Buasr PHK. @ynkunu PHK B knetke.

Crpoenne monexynsl AT®. Makpoapruueckue cBsizu B Mosiekyie AT®. buonornueckue
¢byaknun  AT®. BoccraHoBlIeHHBIE MEPEHOCYMKH, HX QYHKIHH B  KJIEeTKe. [[pyeue
HyKaeo3uompughocgamaoi (HT D). CexBenupoBanue  JJHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHass Oumosorusi: OMOXMMHYECKHE M OMOPU3MUYECKUE WCCIECAOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonexkyl. Mooeruposanue cmpykmypvl u  @yHKyui
Ouomonexyn u ux komniekcos. Komnvromepnuoiii ouzaiin u opeanuieckuti cunmes OUOMONEKYI U
UX HenpupoOHbIX AHATI02086.

JdemMoHcTpauuu

[Toptpetsi: JI. [Tonunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «Pacripenenenre XMMHYECKUX JJIEMEHTOB B HEKHBOW  IIPUPOJIE»,
«PacrpeneneHre XUMUYECKUX HIEMEHTOB B )KHUBOM IIPUPOIEN.

Tabmuuer u cxemsl: «llepuoandeckas TabmUIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOJbI», «BemiectBa B cocraBe OpraHusmoB», «CTpOEHHE MOJEKYJbl Oelkay,
«CTpyKTYphl O€IKOBOM MOJIEKYJbI», «CTpOCHHE MOJICKYN YIieBOJOB», «CTpoeHHE MOJICKYII
unuaoBy, «HykinenHoBsle KUCnHoTeD, «CTpoeHne MoneKyinsl ATD».

ObopynoBaHue: XuMUYECKasi IOCyia 1 000pyIOBaHHE.

JladopaTopnasi padoTa «OOHapykeHHE OEITKOB C TTOMOIIBI0 KAYECTBEHHBIX PEAKITHII.

JlabopaTopHas pabora «/ccnenoBaHne HyKIEHMHOBBIX KHCIIOT, BBIACIEHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMHU KIETKH



Tumbl KIETOK: 3yKapuOTHUYeCKass U TIpokapuoruueckas. CTpyKTYpHO-(YHKIMOHAIbHBIE
00pa30BaHMs KICTKH.

CtpoeHre TIpOKapHOTHYECKOW KiIeTkH. KrerouHas cTeHka OakTepuii u  apxew.
OcobeHHOCTH CTpOeHUs reTepoTpoHON U aBTOTPOGHON MPOKApHOTHYECKUX KIIeTOK. MecTo u
POJIb IPOKAPHUOT B OMOIIEHO3aX.

Crpoenne U QpyHKIIMOHMPOBAHHUE DYKAPHOTHUYECKON KieTkH. [lnazmarnyeckas memOpaHa
(mnazmanemma). CrTpykTypa IIa3Matudyeckoil MemOpaHbl. TpaHCHOPT BeWIECTB dYepe3
IUTa3MaTHYECKyI0 MeMOpaHy: mnaccuBHBIN (nuddy3us, obneruéHnas muddysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). Ilomynponunaemocts memOpanbl. PaGora
HaTpUH-KaJIMEeBOro Hacoca. DHAOLUUTO3: MMHOLUTO3, parounTo3. Dk3ounuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKU PACTCHHIA, TPHOOB.

Hurommazma. I{uro3zome. I{utockener. JIBmkeHue murToruiazMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOM/Ibl KJIETKU: sHAoIua3Marudeckas cetb (DI1C), anmapar I ombaxu,
JU30COMBI, UX CTpoeHHE M (yHKIUH. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTraHOWUIOB KIIETKH.
Crpoenue rpaHyisipHoro petukyinyma. Mexanusm nanpasnenuss oerkoé ¢ IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [Imagkuii  (arpaHyssipHBIA)
sHOIIa3MaTuYecknii petukyayMm. CekperopHas ¢yHKkuus anmapara [onbxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposxa benkos 6 annapame I onvoocu. TpaHCTIOPT BEUIECTB
B KjeTke. Bakyonu pactutenbHbix KieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KJIETKU: MHUTOXOHAPHH, IUIACTHABL [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumoduocenes (K.C. Mepesxckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM MHUTOXOHApUH U macTui. IlepBuuHBIe, BTOPUYHBIE M CIIOXKHBIE IUIACTHJIBI
(OTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOMIACTHl  BBICIIUX
pacTeHui.

HememOpanHnble opranousasl kinetku CTpoeHHe U (YHKIHMH HEMEMOpaHHBIX OpPraHOUIOB
kinetku. Pubocombl.  IIpomeoscymounvie  unamenmsi. MUKpopUIaMEHTHL. AKkmunogbie
Mukpoghunamenmoi. MBIIICUHBIE KICTKH. AKMUHOBblE KOMHOHEHMbL HEMbIUEUHBIX KAEmOK.
Muxkporpy6ouku. Knerounsiii nentp. CTpoeHHe U JBUKEHHE KIYTMKOB W PECHUYEK.
Muxkpotpy6ouku nutorasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompyboukamu. Momopuwie 6enxu.

Anpo. O6onouka siapa, XpOMaTuH, KapHoIUIa3Ma, SAPBIILIKA, UX CTPOCHHE U () YHKIUU.
SnepHblii 6enkoBbI MaTpukc. IIpocTpaHcTBEHHOE PACHONOKEHHE XPOMOCOM B HMHTEep(hazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHA — TUCTOHBL. JJuHAMUKA S0epHOl
060104KU 8 Mumose. floepHulil mpancnopm.

Knerounsle  BkmoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  3YKAPHOT
(pacTUTEeNnbHOM, KUBOTHOH, TPHOHOIA).

JdemMoHcTpauuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE HYKapUOTHUECKOW KJIeTKH», «CTpoeHHe >KUBOTHOM
KIeTKkn», «CTpoeHue pacTUTEIbHOU KIeTKn», «CTpoeHne MUTOXOHAPUN», «Sapoy», «CtpoeHue
MIPOKApUOTUYECKON KIETKNY.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOMNpenapaTbl pPacTHUTEIbHBIX, KXHUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0akTepHalbHbIX KIETOK.

JlaGopatopHas padora «/3yueHre CTpOeHUsI KIETOK Pa3JIMYHbIX OPTaHU3MOB)Y.

IIpakTnueckas padora «/I3ydeHne CBONCTB KJIETOYHONH MEMOpaHbI».

JlabopaTopHasi padora «/ccnenoBaHue miaMonns3a U AEMIa3MOJM3a B PACTUTEIBHBIX
KJIETKAX.

IIpakTnyeckas padora «/3ydyeHne ABM>KEHUS LUTOILIA3Mbl B PACTUTEIBHBIX KJIETKAaX)».

Tema 6. O0MeH BelecTB M peBpallleHNe JHEPTUH B KJIeTKe

AccuMmIIALNS U JUCCUMMIISLIUS — JBE CTOPOHBI MeTa0oiau3Ma. Tunbl oOMeHa BEILECTB:
aBTOTPOQHBII U  rerepoTpodHbI. VYdyacTMe KucCiIopoJa B OOMEHHBIX IpoLEeccax.



DOHepreruyeckoe oOecrnieyeHue KiIeTKu: mpeBpameHne ATD B 0OMEHHBIX Mpoleccax.
@depMeHTaTUBHBIA XapakTep peakuui KIeTOYHOro Meradbonusma. DepMEeHThl, MX CTPOEHHE,
cBoiicTBa M MexaHu3M aeictBusa. Kodepmentsl. OTimuns (HEpMEHTOB OT HEOPraHUYECKUX
KaTanu3aTtopoB.  benku-akTuBaTopel M OEJIKU-MHTUOUTOPBI.  3aBUCHUMOCTb  CKOPOCTHU
(hepMEHTATUBHBIX PEAKIINIA OT PA3TUYHBIX (PAKTOPOB.

[lepBUYHBIII CHHTE3 OPraHMYECKHMX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll pomocunmes 'y baxmepuii. Cgeemocoduparowue nueMenmsl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xyoporutactoB B mporecce (orocunre3a. CBeToBasi U TEMHOBas
¢baspl. @omoovixanue, Cz., Cs- u CAM-munvt gpomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BrnusiHue pa3nuyHbix GaKTOPOB HAa CKOPOCTh POTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  PasHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpH(PHUIHpPYIOIINE
OakTepuu, xene300akTepuu, cepodakTepuu, BOJAOPOJHbIE OaKTepUu. 3HaUEHHE XEMOCHHTE3A.

AnHa’pobHbie opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpoXeHHS U MX HCIIOJIb30BAHUE
YeJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJIOIMH W BO30yIUTENH
OonesHeil.

AdpoOHBIE OpraHU3Mbl. JTambl 3HepreTudeckoro odmeHa. I[loaroToBUTENbHBIN 3Tam.
I'mukonu3 — 6eCKUCIOPOAHOE PACLICTIIICHUE TIIFOKO3bI.

buonornueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Poib MUTOXOHApPUIN B Mpoleccax
Oouonorunueckoro oxucienusa. Lluknudeckue peakuuu. OkucinutTelnbHOe (QochopuIpoBaHUE.
Ouepeus membpannoeo epaouenma npomonos. Cunmes AT®D: paboma npomownunou ATD-
cunmasel. IlpenmyiecTBa a’dpoOHOro TmyTH OOMEHA BEIIECTB TeEped  aHadPOOHBIM.
D¢ hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHa.

JdemoncTpanuu

Hoprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DoTocUHTE3», «IDHepreTudyeckuil oomen», «buocunres Oenkay,
«Ctpoenue hepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHUE AJIsl IPUTOTOBIECHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «l/3yueHue KaTaJUTUYECKOHW AaKTHBHOCTH (epMeHTOB (Ha
MIpUMepe aMHJIa3bl UM KaTanasbl)».

JlaGopaTopnass paGora «U3ydyenune (QepMEeHTATUBHOIO paclEIUICHUs] TEepPOKCHIa
BOJIOPO/Ia B PACTUTENIbHBIX M dKHUBOTHBIX KIIETKaX».

JlabopaTopnasi padora «CpaBHeHHUE TTPOIECCOB (DOTOCUHTE3a U XEMOCHUHTE3a.

JladopaTopnasi padoTa «CpaBHEHHUE TIPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciencreeHHas uHgopManus U peajnusanus e€ B KIeTKe

Peakuuu marpuunoro cuHte3a. [IpyHIMI KOMIJIEMEHTAPHOCTH B PEaKIUSAX MATPUYHOIO
cuHTe3a. Peanmzanmsi HacneacTBeHHOW uWH(opmaruu. ['eHEeTHYECKHMH KOMA, €ro CBOWMCTBA.
Tpanckpunius — marpuunblii cunte3 PHK. [IpuHIMIBI TPaHCKPUIILIUKM: KOMILIEMEHTApPHOCTb,
aHTUIApAJUIENbHOCTh, ACUMMETPUYHOCTb. Cospeganue mampuunvlx PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sramel. Yuactue TpaHcnopTHeix PHK B OnocunTese Oenka. YciaoBus
ouocunTesa Oenka. KonupoBanue amuaokuciot. Ponb pubocom B OnocuHTe3e Oenka.

Coepemennvie npedcmasnerus o cmpoenuu 2enog. OpraHuzaius reHoma y mpokapuoT U
9yKapHoT. Perynsuus akTMBHOCTH T€HOB y mpokapuoT. I'mmoreza omepona (®. XKaxo6, XK.
Mano). Moaekynapuvle mexanusmvl sKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX mpolieccoB B kieTke. Kiierounslil romeocTas.

Bupycsl — HekneTouHble (pOpMBI JKU3HU U 0ONMUraTHble napasuthel. CTpoeHHEe NPOCThIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuzuennwvii yuxi J[HK-coodepoicauyux
supycos, PHK-cooepacawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.



Bupycuble 3a0oneBaHusi 4enoBeKa, JKMBOTHbIX, pactenuit. CIIN/], COVID-19,
COLMAJIbHBIE U METULIUHCKUE TIPOOIIEMBI.

Buoungpopmamuxa: unmeepayusi u anarusz d6orvuux maccusos («bigdatar) cmpyxmypruix
buonoeuveckux Oannvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyure. Ilpoepammupyemvie
@yuxyuu denxos. Cnocobvt 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Hoprpetsi: H. K. Konbuos, /. . iBanOBCKwMil.

Tabmumer w  cxemsl: «buocuHTe3 Oenka», «[eHernueckuit kom», «Bupycem,
«baxTepuodarmy.

IIpakTunueckas padora «Co3ganue MOAETU BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KJIETKH

Knerounslii mukn, ero mepuoasl u perymsnus. WHtepdaza m mmto3. OcoGeHHOCTH
MpoleccoB, nporekaromux B uHTepdase. [logroroska kiuetku k aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKMH M IOCTCUHTETUYECKUM (IPEMUTOTUYECKHUI) MEPUOJIBI
uHTEpPashl.

Marpuunsiii  cunte3 JHK —  pennukanus. [lpusnmuner  perumukauuu — JIHK:
KOMIUIEMEHTApHOCTh,  ITOJIYKOHCEPBATUBHBIN  CHHTE3, AaHTUMNAPAJUIENBHOCTh. MexXaHU3M
permukannu  JIHK.  Xpomocombr. Ctpoenue xpomocoM. Temomepbl u  Telomepasa.
XpOMOCOMHBIN HAOOp KJICTKU — KapUOTHIN. JMIITOMAHBIA W TaruIOMAHBIA HAOOpPHI XPOMOCOM.
I'omonornunsie XxpomocoMmsl. [1010BbIE XPOMOCOMBI.

Jenenue xietkn — muto3. CTaguu MUTO3a U IMPOUCXOJAIINE B HUX IHpouecchl. THIIbI
muTo3a. Kapuokunes u nutokunes. buonoruueckoe 3HadeHre MUTO3A.

Perynauuss MUTOTMUYECKOro LHMKIa KiIeTkd. [Iporpammupyemas kierouHas rubenp —
aronTo3.

Knerounoe siapo, XxpoMocombl, GyHKIIMOHAIbHAsI TeHOMUKA. Mexanuzmbsl nponughepayuu,
oughghepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — buoungopmamusecxkue
Mooenu YYHKYUOHUPOBAHUS KNEeMKU.

JdemMoHcTpauuu

Tabmuuel n cxemel: «KHU3HEHHBIH LUK KIETKH», «MuHT03», «CTpOoeHHE XPOMOCOM,
«Pemmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKporpenaparbl: «MHUTO3 B KJIeTKax KOpellka
JTyKay.

JlabopaTopHast padora «l3ydueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas paGora «HalGmoneHne MuTo3a B KJI€TKaX KOHYMKA KOpEHIKa Jyka (Ha
TOTOBBIX MUKPOITpErapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHu3MoB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC,  KOJOHHUAIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M JKU3HEACATENbHOCTH OJHOKJIETOYHBIX OpraHu3MOB. bakTtepum,
apxeM, OJHOKJIETOYHbIE TPUObI, OHOKJIETOYHbIE BOJIOPOCIH, APyTryue NpoTUcThl. KonoHnanbHble
OpPTaHU3MBI.

B3aumocBsI3p yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl U CUCTEMBI OpPraHoOB.
Opranusm Kak eguHoe 1enoe. I'omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEH: oOpaszoBaTeNbHAas, ITOKPOBHAS,
MIPOBOJIAINAs, OCHOBHAs, MexaHHueckasi. OCOOEHHOCTH CTPOEHUSs, (PYHKIUH M pacroyioKeHUs
TKAaHEHW B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeNOBeKa. THUNBl KUBOTHBIX TKaHEH: SNHTEIUaNIbHAs,
COEIMHUTEINbHAs, MblIeYHas, HepBHas. OCOOEHHOCTH CTpPOEHMs, (YHKIUI U pacroioKeHHs
TKaHEl B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHuid. Opranbl U CUCTEMBbI OPraHOB
KUBOTHBIX U 4yenoBeka. OyHKIIUU OPraHoOB U CUCTEM OPTaHOB.



Onopa Tema opranuzMoB. Kapkac pacrenuil. CkeneTsl  OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapyxHblli ¥ BHyTpeHHUH ckeneT. CTpoeHue U TUIIbl COETUHEHUS
KOCTEH.

JIBi>keHue OpraHu3MoB. J[BHJKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KI'YyTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHUM: TPONM3MBI W HACTHH.
JIBM>KeHUE MHOIOKJIETOYHBIX )KHUBOTHBIX U U€JIOBEKa: MbllleyHas cucrema. Peduekc. CkeneTHble
MBILIIIBI U UX padoTa.

[Iutanue opranusmos. Ilormomenne BOABI, YITIEKUCIOrO ra3a U MUHEPAIbHBIX BELICCTB
pactenussMu. [luTaHue >KMBOTHBIX. BHYTPHUIIONIOCTHOE M BHYTPHUKIETOYHOE IHILEBAPEHHUE.
IInTanne MO3BOHOYHBIX XKMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. lluimesBapurenbHble
xkenessl. [InmeBapurenpHas cucTeMa 4elloBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuid. [[prxanue sxuBoTHBIX. Juddy3us ra3oB yepe3
noBepxHOCTh KieTku. KoxkHoe apixanue. JlpixaTenbHas moBepxHocTh. JKabepHoe u néroynoe
nbixaHue. JIpIxaHME€ MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE
CTPOEHHs JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeKa. MexaHusm
BEHTWISALMU JIETKUX y NTHUIl U MIIEKONUTAaOKX. Perynanus apixanus. JlprxaTtenbHble 00bEMBI.

TpaHcnopT BeIIECTB Yy OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHHi. TpaHcmopr
BEIECTB Yy JKUBOTHBIX. KpoBeHocHas cucreMa u €€ opraHbl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnue, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpaIlieHusi.  DBOJIOIUOHHBIE  YCIOXKHEHUS  CTPOCHUS  KPOBEHOCHOM  CHUCTEMBI
MIO3BOHOYHBIX )KUBOTHBIX. Pabota cepaua u e€ peryasuus.

Beinenenne y opranusmoB. Beigenenue y pacteHuil. BpigeneHue 'y JKMBOTHBIX.
Cokparutenbuble Bakyonud. Opransl BeigeneHus. @PuibTpanus, cekpenuss U oOpaTHOE
BCAaChIBAHME KaK MEXaHU3MbI pabOThl OpraHoB BblaeNeHUs. CB3b MOJOCTH TeJIa C KPOBEHOCHOU
U BBIICIIUTENBHON CUCTEMaMH. BplleraeHHe y NO3BOHOYHBIX JKMBOTHBIX M 4elloBeka. lloukn.
Crpoenue u pyHkimonupoBanue Heppona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OAHOKJIETOYHBIX OpraHu3moB. Cropsl OakTepuil u
LMCTHI IPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpeacrtBa naccuBHOM U
XUMUYECKOH 3aUThl. ODUTOHIUIBL.

3amuTa y MHOIOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BO/HBIE. 3alllUTa OpraHu3Ma
or Oone3neil. MmmyHHas cucrema uenoBeka. KiieTouHbli M TyMOpaibHBIH HMMYHUTET.
Bpoxnéuueiii  u  mpuOOpeTEHHBI  crenupUYeckuii UMMYHUTET. Teopusi KJIOHAIbHO-
cesnektuBHOro ummyHnureta (I1. Opnmux, @. M. bepner, C. Tonerasa). BocrianuTenbHble OTBETHI
opranu3moB. Posib BpOXKIEHHOI0O UMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHUI.

PasnpaxxuMocTh M perynsiuuss y OpraHu3MoB. Pa3gpaXumocTe y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PazapaxxumocTs U perymsnus y pacreHuil. PocTroBbie BemecTsa U Ux
3Ha4YCHHUE.

HepBHas cucrema u pedriexTopHas peryssiuus y >KUBOTHbIX. HepBHas cucrema u eé
OTJENbl. DBOJIOLUOHHOE YCIO)KHEHHE CTPOCHHMS HEPBHOM CUCTEMBI Yy JKUBOTHBIX. OTHENbI
TOJIOBHOT'O MO3Tra TO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perynsnuss ¥ SHIOKPUHHAs CHUCTEMA JKUBOTHBIX M uenoBeka. JKenessl
SHJIOKPMHHOW CHCTEMBI M HMX T'OpPMOHBI. JlelicTBME TOPMOHOB. B3auMMOCBS3b HEPBHOW U
SHJIOKpUHHOU cucTeM. [ mmoranamo-runoduszapHas cuctTema.

JdemoncTpanuu

IToptper: U. I1. ITaBnos.

Tabmuuel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOIOPOCIH»,
«bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pacTeHMiD», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTpOEHHME HACEKOMbIX», «TKaHuM pacTeHu»,
«KopneBsie cucrembl», «CtpoeHue ctedns», «CTpoeHue JHMCTOBOW IIACTUHKN», «TKaHU
KUBOTHBIX», «Ckener uenoBekay», «llumeBapurensHas cucrema», «KpoBeHOCHas cucTemay,



«/prxarenpHass cuctema», «HepBHas cucrema», «Koxa», «MpbllieuyHas cucrteMay,
«BpiienuTenpHas cucreMay, « JHIOKpUHHAsA cuctemay, «CtpoeHue Mblmiby, «MMMyHUTETY,
«KumeuHomnonoctHeie», «CxeMa nuTaHus pacTeHui», «KpoBEeHOCHbBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHune ruapel», «CTpoeHue MmiaHapuny», «BHyTpeHHee CTpOeHHE AO0KAEBOrO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrtema nTuny», «HepBHas cucreMa MIIEKONUTAOLINX,
«HepBHas cucrema yenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl OJHOKIETOYHBIX OpPraHHU3MOB,
MUKpOIIpenaparhl TKaHEeW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKUX, KUBbIE
9K3eMILISAPhl KOMHATHBIX PAaCTeHU, TepOapiil pacTeHUN pa3HbIX OT/AENIOB, BIaKHBIE MpenapaThl
YKUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJUIEKI[UN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue JUIsl JIEMOHCTpAIlMM IIOYBEHHOI'O M BO3AYIIHOTO TIHUTaHUS PpPacTEHUM,
paclieruieHus Kpaxmaina M OelKOB TMojA JelcTBHEM (epMEHTOB, 00OpyAOBaHHE s
JEMOHCTPALIUU OTBITOB MO0 U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTEeIbHBIX
JBUKEHHM, MOJIEJIM FOJIOBHOI'O MO3Ta Pa3IMUHbIX KUBOTHBIX.

JlaGopatopnas padora «/3yueHre TKaHeld pacTCHUN».

JlabopaTopHasi padora «/3yueHne TKaHEl! )KUBOTHBIX».

JlabopaTopnasi paGora «l3ydueHne opraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPTaHM3MOB

@®opMbI pa3MHOXKEHHS OpPraHU3MOB: Oecronoe (BKIIIoYasi BEreTaTUBHOE) U MojoBoe. Buibl
0ecroJIoro pa3MHOKEHHS: TIOYKOBAHKE, CIIOPYIALUS, (parMEeHTAIHs, KIOHUPOBaHHE.

[TonoBoe pasmHoxkeHue. I[lomoBbie kieTku, wim ramerbl. Meio3. Cragum wmenosa.
IToBenenune xpomocoMm B Meiioze. Kpoccunrosep. buonorndeckuii cmpica Melo3a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe  pa3zputue. [‘amerorene3 y JKMBOTHBIX. IlonoBbie — KeJe3bl.
OO0pa3oBanue M pa3BUTHE MOJOBBIX KIeTOK. CrmepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KIIETOK.

OnogoTBopeHre U 3MOpHOHANbHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WNHauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DOMOPHOIOrus — HayKa O Pa3BUTUHU
opranusMoB. Mopghozenes — o0Ha u3z enasHvlx npooaem smopuonocuu. Konyenyus mopghozenos
u modenu mopghozeneza. Ctanuu sMOpUOreHe3a )KUBOTHBIX (Ha MpuMepe IAryniku). Jpodienue.
Tunbl apoOnenus. [emepmunuposannoe u HeoepMuHupogannoe opobnenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH APOOIEHUS MIIEKONUTAIOUIUX. 3apOAbIIIEBbIE JUCTKU (racTpyssius).
3aknazka OpPraHoB M TKaHEHd W3 3apOJbIIIEBBIX JIMCTKOB. B3auMMHOe BIMsSHUE 4YacTeil
pa3BHBAIOIIETOCS  3apofpiia (dIMOpHOHANbHAS WHAYKIHS). 3akKiaJka IUlaHa CTPOSHUS
JKUBOTHOTO Kak pe3ylabTal HMEPAPXUYECKUX B3aUMOACHUCTBHM TeHOB. BiusHue Ha
SMOpPHOHATILHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pasButne xuBOTHBIX. IlocTamMOpuoHanbHbI mepuoa. IlpsMoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX U TO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHue NPSIMOro W HENPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocra XUBOTHbIX. DakTOpbl peryisauuu pocTa >XKUBOTHBIX W dYenoBeka. Craauu
MOCTAIMOPUOHATIBHOTO PAa3BUTUSI y KUBOTHBIX M 4YeloBeKa. [leproabl OHTOreHe3a 4YeroBeKa.
Crapenue u cMepTh KaK OMOJIOrHYECKUE MPOLIECCHI.

PasmHoxeHue u paszButue pacteHuil. ['amerodput m crmopodur. Meio3 B KHU3HEHHOM
nukie pacrenuid. OOpasoBaHue cmop B Tporecce Meioza. [lamerorenes y pacTeHHil.
OmiogoTBOpeHUE W Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. JIBOWHOE OIJIOJIOTBOPEHHE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHHU3MBbI PETYJISLUU OHTOT€HE3a Y PACTEHUM U AKUBOTHBIX.

JdemoHcTpauuu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.



Tabnumpl 1 cxembl: «BereraTuBHOE pasMHOXKeHUE», « THIBI O6ECIONOro pa3sMHOKEHHS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAJb», «Pa3MHOXEHME IBrJEHb», «Pa3MHOXKEHHUE THUIPBI»,
«Meino3y, «Xpomocombl», «l'amerorenes», «CTpoeHUE SUIEKIECTKH U CIEPMATO30MIA»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u Hempsmoe pas3Butue», «Pa3BuTHe MailcKoro
Kykan, «Passutne capanum», «Pa3Burne marymkn», «/IBOMHOE OIUIOJOTBOPEHHUE Y IBETKOBBIX
pactenuit»y, «CTpoeHrue CEeMsIH OIHOJOJIbHBIX M JIBYJOJIbHBIX pACTEHUI», «KU3HEHHBIN UK
MOpPCKOM  KanmycTbl», <«OKM3HEHHBIH IUKI MXa», <«OKU3HEHHBII UMK NanoOpOTHUKAY,
«OKM3HEHHBIN LHUKI COCHBI.

OOGopynoBaHHe: CBETOBOM MHUKPOCKOII, MUKPOTIPEIApaThl SUIIEKIETOK U CIIEpPMaTO30H 0B,
Mozelb «L{UKII pa3BUTHS JISTYIIKA».

JlabopaTtopnasi paGora «M3ydeHue CTpPOECHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITpenaparaxy.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOJICTBA 3apOAbIIIECH IMO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopnasi padora «CTpoeHrEe OpraHOB Pa3MHOXKECHHSI BBICILIUX PACTCHHI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH M U3MEHYNBOCTH OPraHU3MOB

Hctopus craHOBIEHHsS W pa3BUTHS T'eHETUKM Kak Hayku. PaGorter I'. Menpens, I'. ge
@®pusa, T. Moprana. Ponp oTedecTBEHHBIX Y4YE€HBIX B pa3BuTuM reHetuku. Paborsr H. K.
Konbeuona, H. 1. Basunoa, A. H. benosepckoro, I'. JI. Kapneuenxko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJICIbHBIC
IEHbl, aJbTEPHATUBHbIC IPU3HAKU, JOMHUHAHTHBIA W PELECCUBHBIA IPU3HAK, TFOMO3MUIOTA,
TeTepO3UroTa, 4YMCTash JTUHUS, THOPHUABI, TeHOTHMN, (eHOoTUn. OCHOBHBIE METOABI T'C€HETHUKH:
rHOPHI0TOrMYECKHA, ITUTONIOTHYECKU, MOJIEKYIIIPHO-T€HETHUECKHIA.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsiios, H. Y. Basunos, A. H.
Bbenozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuubl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIMBAHUSD.

Jla6opaTopnasi pa6ora «J/[po3oduna kak 00bEKT TeHETUUECKUX UCCIeIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBbiii 3akoH Menaenss — 3aKOH €IUHOO0Opasus
rubpuaoB nepBoro mnokoneHus. [IpaBuio momuHupoBanus. Bropoii 3akoH Menuens — 3aKoH
pacierieHust pu3HakoB. LluTonorndeckre 0OCHOBBI MOHOTHOPUIHOTO CKpentuBanus. [ umoresa
YUCTOTHI TAMET.

Anamusupyroniee  ckpemuBaHue.  [IpoMexyTOuHBI ~ XapakTep — HacleOBaHUS.
Pacuennenue npu3HaKkoB IpU HEMIOJIHOM JOMUHUPOBAHUH.
JuruOpunnoe ckpemmBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBHUCHMOIO

HacJe0BaHUs MPU3HAKOB. [uTonornueckre OCHOBBI AUTHOPUTHOTO CKPELTUBAHUSI.

CuennenHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CiiemnyieHHOe Haclae10BaHue
TE€HOB, HAPYIIICHHE CIIETVICHUS] MEXK/Ty TeHaMHi. XPOMOCOMHasl TE€OpHs HACJIEICTBEHHOCTH.

['eneruka moma. XpoOMOCOMHBI MEXaHU3M ONpEIeTCHHs Moja. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHnlii M rereporaMeTHblii moji. ['eHeTudeckass CTPyKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue mpu3HaKkoB, CHETICHHBIX C ITOJIOM.

'enotun kak 1enocTtHass cucrema. [lnedoTponusi — MHOXKECTBEHHOE JCWCTBHE TEHA.
MHOXeCTBEeHHbI amienu3M. B3aumonelcTBue HealuleNbHbIX TE€HOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tomumepus.

['eHeTHUECKMI KOHTPOJIb Pa3BUTHUSI PACTCHUM, KUBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3HONOTUYECKUX TIPOIIECCOB, TIOBENEHUS W KOTHUTHUBHBIX (QyHKUMK. [‘eHeTmyeckue
MCEXaHU3MBbI CI/IM6I/IOI‘€H6321, MCXaHU3MbI B33,HMOI[€IZCTBI/I$I «XO034HWH — MapasuT» U «XO35UH —
MUKpoOnom». ['eHeTHueckre acreKkTbl KOHTPOJS U M3MEHEHUs HAcJeICTBEHHOW MH(pOopMaluu B
TTOKOJICHUSIX KJIETOK M OPTaHU3MOB.



JdemMoncTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpo# 3akoHBI Mennems», « Tpetuit 3akoH MeHaemns»,
«AnHanuzupyrouiee ckpeupanue», «Henonnoe nomuHrpoBanuey», «CUEMIEHHOE HACIEA0BaHUE
MIPU3HAKOB y Ipo30huib», «I'eHeTrka monay, «Kapuorun yenoBekay, «Kapuotun apo3oduiis,
«Kapuorun ntuue», « MHOXKECTBEHHBIN allIenn3M», «B3anmMoaeiicTBre reHoBY.

O6opynoBaHue: Mozeb JUIsl IEMOHCTPAIMU 3aKOHOB €IUHO00pa3us THOPHI0B MEPBOro
MOKOJICHUSI U PACIICIUICHUSI MPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTO
HacJEeI0BaHUS MMPU3HAKOB, MOENb I JEMOHCTPAIIMH CIEIIJICHHOTO HACJICOBAHMS MTPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIipenapat: «po3zodunay.

IIpakTnyeckass padora «lV3ydueHHe pe3ylnbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(OHITBI.

IIpakTnueckass padora «V3ydeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUA Y
TPO30(UITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoruna u cpeabl npu ¢GopmupoBaHuu ¢eHorumna. M3mMeHYnBOCTH
npu3HakoB. KauecTBeHHblE W  KOJIMYECTBEHHbIE NpHU3HAKU. BuUIbl  HU3MEHYMBOCTH:
HEHACTIEACTBEHHAs U HACJIEACTBEHHASI.

MonudukannonHas U3MEHYUBOCTb. Ponb cpeabl B (OpMUPOBaHUU MOAU(PUKAIMOHHON
M3MeHuuBOCcTU. Hopma peakuuu mpu3Haka. BapuannoHHBINH psa v BapuaroHHas kpuBas (B.
Noranncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHMBOCTH.

['enoTunnueckass W3MEHUYMBOCTb. (CBONCTBA TIE€HOTUIIMYECKONM W3MEHYMBOCTH. Buasl
TeHOTUITUYECKONH N3MEHYHBOCTU: KOMOUHATHUBHAS, MyTalllOHHASL.

KomOuHaTuBHas U3MEHUYHMBOCTh. Mei03 U MOJI0BOM MpOIecC — OCHOBA KOMOMHATHBHOU
W3MEHYUBOCTU. Posb KOMOMHATUBHOM U3MEHUYHMBOCTH B CO3JaHUU F€HETHUECKOT0 pa3Ho0Opasus
B [IpeZiesiax OJJHOTO BU/A.

MyraiinonHasi U3MEHYMBOCTb. Buabl MyTanuid: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnioHTaHHBIE W WHAYIIUPOBAHHBIC MYTAllUU. SIAEpHBIE W IMTOIJIA3MATHUYECKHE MYTAaIHUH.
Comarnueckue M TMoioBble MyTaluuu. [IpuYMHBI BOZHMKHOBEHHUsI MyTauuil. MyrareHsl U uX
BIIUSIHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoIecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHoM wu3MeHunBocTH (H.M. BaBunoB). BhesinepHas HW3MEHUHMBOCTh U
HAaCJEACTBEHHOCTb.

Onueenemuka u dNUSEHOMUKA, POIb INUSEHEMUYECKUX (aKmopos 6 HACIe008aHUU U
UBMEHYUBOCIMU (DeHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupbr 1 cxembl: «Bumael u3MeHuMBOCTH», «MomudukanmoHHas H3MEHYHUBOCTDY,
«KoMOuHaTiBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «l eHeTHueckue
3a00neBaHus Ye0BeKay, «Buabl MmyTaruiiy.

ObopynoBaHue: XUBbIE M TepOapHbIE SK3EMIUIIPHl KOMHATHBIX pAcT€HUI, PUCYHKH
(dbotorpadum) )KUBOTHBIX C Pa3IMYHBIMHU BUIAMH U3MEHUHNBOCTH.

JlaGopaTopnasi padora «lccrenoBaHue 3aKOHOMEpPHOCTEH  MOAUGUKAMOHHON
n3MeHYUBOCTH. [IoCTpOeHNE BapHallMOHHOIO Psiia U BApUALIMOHHON KPUBO».

IIpakTuyeckas padora «Myranun y Apo30duiibl (Ha TOTOBBIX MUKPOIpEIIapaTax)y.

Tema 14. I'eHeTHKa Yes10BeKa

Kapuorun uenoBexka. MexayHapojaHasi MporpaMma HCCIEIOBaHMUS T€HOMA YeJIOBEKa.
Meronpl U3y4eHHS] TEHETUKH YEJIOBEKA: TCHEAIOTMYECKHM, OJIM3HEIIOBBIM, ITUTOICHETHYECKH,
MONYJASLUOHHO-CTaTUCTUYECKUH, MOJEKyIsipHO-reHeThnueckuil. COBpEMEHHOE OmpeleleHue
TE€HOTHIIA: MIOJTHON€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Hciie ¢ oMol [T1P-
ananu3a. HacnencrBenusie 3a00meBanms yeaoBeka. [ eHHbIE B XpOMOCOMHBIE O00JIE3HU YEJIOBEKA.
bone3nu ¢ HacneACTBEHHOM MNPeApacloNOKEHHOCThIO. 3HAYEHHE MEAMIIMHCKON TE€HETUKH B



MPEIOTBPAIICHUH U JICUEHUW TeHETHMUYECKUX 3a00NieBaHU YeloBeKa. MeanKo-TeHEeTHYeCcKoe
KOHCYJIbTHpOBaHKe. CTBOJIOBBIC KIIETKU. [[OHATHE «T€HETHYECKOro Tpy3a». ITUYECKUE aCTIeKThI
WCCIIEIOBaHHM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpbl MOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeNOBEKa K (DHU3MUECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpYXKAIOWIEH cpelbl. [ 'eHeTudeckas MnpeapacnoiokKeHHOCTh
YeJI0BEKa K NaTOJIOTUSIM.

JdemoncTpanuu

Tabmumpsl 1 cxembl: «Kapuorumn uenoBeka», «MeToabl W3YYCHHs] TEHETUKU YEIOBEKaY,
«['enernueckue 3a0071€BaHUS YETOBEKAY.

IIpakTuyeckast padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOMN.

Tema 15. Cesiekunsi OpraHu3MoB

JomecTtukanus U cenekiusa. 3apoKACHUE CEJeKIUH W AJomecTukanuu. Yuenwe H. U.
BasuiioBa o LlenTpax mpoucxoxaeHUsI 1 MHOT000pa3usi KyJIbTYPHBIX pacTeHui. Poib cenekuun
B CO3aHMM COPTOB pacTeHUM U mopoa KuUBOTHbIX. CopT, moponaa, IUTaMM. 3aKOH
TOMOJIOTMYECKHUX PSAOB B HacieacTBeHHoW n3meHunBoctd H. M. BaBuiioBa, ero 3HadueHue st
CEJIEKIIMOHHON PadOoTHI.

Mertonbl ceneKmoHHoN paboThl. MckyccTBEeHHBII 0TOOP: MacCOBBIA M MHAWBUAYaIbHBIN.
Dtanbl KOMOWHAIIMOHHOM cenekuuu. Mcneitanue mpousBoauTenei mo moromMctBy. OTOOp 1O
TEeHOTHUIY C TOMOIIbIO OLIEHKH (JEHOTHUIIa TOTOMCTBA M OTOOP IO T€HOTHUIY C TOMOIIIbIO aHAIIKU3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CEJEKIMOHHOM paloThl. PamuanuoHHBIN H
XUMHYECKUNH MyTareHe3 Kak HCTOYHHUK MYTalMi y KyJIbTYpHBIX (OpM OpPraHHU3MOB.
Hcnonp3oBaHue TEHOMHOTO pENaKTUPOBaHUA M MeToioB pekomOuHaHTHbIX JIHK mns
MIOJIYYEHUSI UCXOHOTO MaTepHalIa JUlsl CEJIEKIUU.

[Tonyyenne mnonurionoB. BHyTpuBHIOBas TuOpumu3anus. bBIW3KOpOICTBEHHOE
CKpelllMBaHue, Wi UHOpUIUMHT. HepoJcTBeHHOE CKpellMBaHue, UIU ayTOpUAMHT. ['eTeposuc u
ero npuumHbl. Mcronb3oBaHue rereposuca B cenekuud. OtmanéHHas TUOpUAM3AITMSL.
[Ipeononenne Oecruiogusi MEXBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEKIMH pPACcTCHUH U
KUBOTHBIX. «3e1€Has pesooyusy.

CoxpaHeHHe U HM3Yy4YE€HHE T€HETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHHH U UX IAUKUX
ponuuen sl CO3/TaHUsI HOBBIX COPTOB M TMOPHJIOB CEIIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMBICIO8bLX
HCUBOMHBIX 8 YENAX YIYYUEeHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCIe008AHUL, Nepedosblx uoell u
NepCneKmuBHbIX MexHoI02UlI.

JdemMoHcTpanuu

[Toprpersr: H. K. Basuios, 1. B. Muuypun, I'. /1. Kapneuenxo, I1. I1. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! u cxeMbl: «L{[eHTpbI MPOUCXOXKACHUS U MHOTO000pa3usl KyIbTypHBIX PACTCHHII,
«3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHOW H3MEHUYMBOCTH», «METOJbl CENEeKIUN,
«Otnanénnas rubpuanzanus», «MyrareHes.

JlabopaTopHasi paGora «/3yueHue cOpTOB KyJIbTYPHBIX PaCT€HUN U MOPOA JOMAIIHUX
YKUBOTHBIX».

JlaGopaTtopHas padora «/3yyeHrne METOI0B CEJICKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeusi «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJNEKIMM PAaCTEHHM M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIJIMYHOE
XO3SICTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHA ¥ CHHTeTHYeCKAsI OMOJIOTHS

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTHWU, — KJIETOYHBIE W TKAHEBBIE KYJIBTYPHI,
MHUKpPOOPTAaHU3MBI, HUX XapaKTepUCTUKA. TpaaullMoHHas OHOTEXHONOTus: XjeOomnedeHue,



MOJTy4YeHHEe KUCIIOMOJIOUYHBIX MPOIYKTOB, BUHOAEIe. MukpoOuonornueckuii cunre3. OOBEKTHI
MUKpOOHoornyeckux texuonoruil. [IponsBoacTso Oenka, aMUHOKUCIOT M BATAMHUHOB.

Co3ganne TEXHOJNOTMH M MHCTPYMEHTOB  LEJICHANPABICHHOIO  WM3MEHEHHMS U
KOHCTPYUPOBAHHUs TEHOMOB C LIEJIBIO ITOJYyYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKALIUX
HE BCTPEUAIOIINECs B MPUPOJE OMOCHHTETUIECKUE TTYTH.

Knerounas unxxkeHepus. MeTonbl KyJabTypbl KJIE€TOK U TKaHEH PACTEHUM U >KHUBOTHBIX.
Kpunobanku. ComaTnueckass rubpuansanus M coMaTuyeckuil smOpuorenes. lcmonb3oBanue
ralIOnIoB B CEIEKUUU pacTeHud. [lonyyenue MOHOKIOHANbHLIX anmumen. Flcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKycCTBEHHOE OIUIOAOTBOPEHHUE.
PexkoHCTpyKIMS AWLEKIETOK M KIOHMPOBAHMUE JKUBOTHBIX. MeETOA TpaHCIUIAaHTAllUU sAJEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupoBaHus U MUKPOKIOHANbHO20 PA3MHONICEHUs
CeNbCKOXO3AUCMBEEHHBIX KYIbMYP.

XpOMOCOMHasl U T€HHas MH)XKEHEpHs. VICKyCCTBEHHBII CMHTE3 reHa U KOHCTPYMPOBaHUE
pexomOunanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHHUS W TEPCIEKTHUBbI
XpOMOCOMHOW M T'€HHOW MH)KEHEPUH. OKOJIOIMYECKHE W H3TUYECKUE MpoOIeMbl TE€HHOMN
NHXCHEPUU.

Menununckue ouorexnonoruu. Ilocrrenomuas mudposas meauuuna. [P -auarnocruka.
MeTabo0MHBIN aHAJIN3, FTEHOLEHTPUYECKUN aHAJIU3 POTEOMa YeJIOBEKa JUIsl OLIEHKU COCTOSIHUS
ero 310poBbs. lcmonb3oBaHue CTBOJNIOBBIX KJIEeTOK. TapretHas tepanus paka. 3D-
OvouHXXeHepHust Ul  pa3paboTku (yHIAMEHTANbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJNOTHi TPEXMEPHOro OMONPUHTHHIA U
cka(onanHra Ui penieHus 3a1ad NepcoHaTn3UPOBAaHHON MEUIIMHBI.

Co3anue BEKTOPHBIX BAaKIMH C LEJIbI0 OOECledYeHUss KOMOMHUPOBAHHOM 3alllUThl OT
B0o3Oynuteneit OPBU, ycraHOBIeHHE MOJEKYISPHBIX MEXaHM3MOB (yHKuuonuposanusi PHK-
COJIEpPKALIMX BUPYCOB, BBI3BIBAIOIMX 0COOO0 ONacHble 3a001€BAHNS YEIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuuer u  cxembl: «/cnonp3oBaHWE  MHUKPOOPTaHW3MOB B IPOMBIIUICHHOM
MIPOU3BOACTBEY, «KileTouHast nH)KeHepus», «I eHHass HHXKEHEpUsD.

JlaGopaTopHas padora «/13yueHre 00bEKTOB OMOTEXHOIOTUN.

IIpakTnyeckas padora «lloayuyeHue MOJIOYHOKHUCIBIX TPOLYKTOBY.

IKekypeusi «broTexHOI0rus — BaKHeIas Mpou3BOUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE IIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkneHue U pa3BuTHE 3BOJTIOIHOHHBIX NIPEACTABJIEHUI B OMOJIOTHHI

OpomonuonHas teopus Y. Jlapsuna. [Ipeanocsiiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Had nestenbHocTh Y. [lapBuHa.

JBuxymue cunsl sBomonuu BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTb
Pa3MHOXKEHHUS OpraHU3MOB, HAcJE€IACTBEHHAas M3MEHYMBOCTh, OOpbOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIH U MCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunternueckoit Teopun 3somonnu (CTI). HelitpanbHast TeopHst SBOIIOLUY.
CoBpeMeHHAsT 3BONIONMOHHAS OWMONIOTUs. 3HAYCHHE IBOIIOIMOHHON TEOpHH B (OPMHPOBAHUHU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpanuu

[optpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YerBepukos, . U. IlImansraysen, /. Xonaeitn, /1. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoit npuponsl (mo K. Jlunnero)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusMm (HOpMHUPOBaHHUS NPUCTOCOONEHUH y pacTeHHH u
KUBOTHBIX (110 JIamapky)», «KapTa-cxema mapupyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «@Dopmbl O0pbObl 3a cymiecTBoBaHHe», «llopoasl romybeit», «MHoroobpasue



KYJIBTYPHBIX (hOpM KamycTbl», «I1oposbl TOMaIHUX >KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX
BugoB (o Y. /lapBuny)», «Cxema COOTHOIIEHMS JABWXKYLIUMX CHUJI IBOIIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUHU IBOIIOLIUNY.

Tema 2. Mukpo3BoTIOLUSA H €€ Pe3yJIbTAThI

[onmymsiumst kak sieMeHTapHas eAuHULA 3BoOLMH. COBpEMEHHBIE METOIbl OLEHKU
TeHETUYECKOr0 Pa3HO00pa3usl U CTPYKTYpHI nonynanuil. 3Menenne reHodoH1a MOMyIsIIii KakK
9JIEMEHTAapHOE DBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeTndeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (DaKTOpPhl (IBMXKYIIUE CHIIBI) 3BOMIOUMU. MyTallMOHHBIN IpoLecC.
KombOunatuBHast u3MeHUYUBOCTh. [[peii) reHoB — ciyyailHble HEHampaBiICHHBbIE W3MEHEHUS
qacToT ayienedt B momynsmusx. Dddext ocHoBarens. Igpghexm OymuvlLiouH020 20pabILUKA.
CHuorcenue 2eHemuyecko2o pasHooopaszus: npudunel u creocmeus. Illposenenue s¢hgexma
Opeligha 2eHog 6 Oonvwux u marvlx nonyaayusx. Murpauun. M3omauus momyssSIuil:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMOJIoru4ecKas (pEenpoayKTUBHAS).

EcrecTBeHHbI 0TOOp — HampaBisomuid (axkrop sBomouuu. PopMbl €CTECTBEHHOTO
oTOopa: ABMXKYIIUHA, CTAOWIU3MPYIOUIUH, paspbiBatomuii (au3pyntuBHbIN). [lomoBoit oTOop.
BO3HHMKHOBEHNE U 3BONIOIUS COLUATIBHOIO IIOBEIEHUS KUBOTHBIX.

[Ipucnoco0neHHOCTh OpraHU3MOB KakK pe3yJbTaT MUKPO3BOIIOLMU. BO3HMKHOBEHUE
MPUCIIOCOOJIEHUN y OpraHu3MoB. ApoMopdo3bl U uanoaaantanuu. [Ipumepsl npucnocobaeHuit
y OpraHuzMoB: Mopdojoruueckue, (U3NOIOrudecKkue, OMOXMMHUYECKHE, IOBEIEHUYECKHUE.
OTHOCHTENBHOCTD PUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputrepuu u ctpykrypa. BumooOpazoBaHue kak pe3ylbTaT MHUKPO3BOJIOLHUU.
W3onsamus — ximoueBoil ¢dakrop BumooOpazoBanus. Ilytm u cmocoObsl Bua000pa3oBaHUS:
ajionarpuueckoe  (reorpauyueckoe), CHUMIIATPUUECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)
(monummonuzauus, rubpuansans). JJInTenbHOCTh 3BOITIOIMOHHBIX ITPOIECCOB.

MexaHnu3mbl (OPMHUPOBAHUS OMOIOTHYECKOT0 pa3HO00pa3usl.

Pone 3BOmOnMOHHON OHoiOrMM B pa3paboOTKe HAayYHBIX METOJOB COXPAaHEHUS
Oropa3zHoo0Opazusi. MUKpPOIBOIIONHS W KOIBOJIONHS TApPa3UTOB M HMX X035€B. MexaHU3MBbI
(hopMupOBaHUS YCTOWYHUBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuips! u cxembl: «MyTallMoOHHAsE U3MEHYUBOCTHY, «[lomymsaImonHas cTpykTypa BUaay,
«Cxema mposiBlieHHs 3akoHa Xapau—BaiinOepra», «JIBWXKyIIMe CHIBI  3BOJIOLHNY,
«OJKoymoruyeckass HM30JsALUs TOMYJALUNA ceBaHCKOM Qopenuy», «leorpaduueckas H30JIALUS
JUCTBEHHHIIBI CHOMPCKOM U JTUCTBEHHHIIBI AaypcKoi», «[lomynsinoHHble BOITHBI YUCICHHOCTH
XMITHUKOB U XKepTB», «Cxema JIeicTBUS ecTecTBEHHOro oroopa», «Dopmbel OGoprOBI 32
CYILLIECTBOBAHUEY, «MHRycTpranbHbIA MEJIAHU3MY, «Kussbie HCKOITaEMBIEY,
«[ToxkpoBHUTENBCTBEHHAsT OKpacka JKHMBOTHBIX», «lIpemympexparomas okpacka KHUBOTHBIXY,
«Puzuonornyeckue agantauuny», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa Buaa B npupoae», «CrocoObl
BUg00Opa3zoBaHus», «leorpaduueckoe BHUIOOOpazoBaHUE TPEX  BUAOB  JIAHJBIIICHY,
«JKonoruyeckoe BHI000pa3oBaHue BUAOB cUHUIY, «[lomummonnsl pacrenuity, «KamycTHO-
peIeUHbIN THOPUITY.

OOGopynoBanue: repbapun pacTeHUU, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHIl B 3BEpei C
IpUMEpPaMHU pa3IMYHbIX MPUCIOCOONEHHM, Yydyena NTUI] U 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHui OJIM3KHX BUI0B, 00pPa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMHU.

JladopaTopHasi padoTa «BrIsgBieHIE H3MEHUYNBOCTH Y 0COOCH OHOTO BUIAY.

JlaGopatopuas padora «lIpucnocobieHuss OpraHM3MOB U HUX OTHOCHUTENIbHAS
11e71eCO00PA3HOCTH Y.

JlabopaTopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1ouus u €€ pe3yJibTaThl



MeTtoap! u3ydeHHst Makpod3BoIoLMHU. [laneoHTonornuecke MeToIbl U3y4€EHUs SBOJIIOLHH.
[lepexoanbie HOpMBI U PUITIOTEHETUIECKUE PSIBI OPTAHU3MOB.

buoreorpaguveckue wmetonmbl u3ydeHus HIBomonuu. CpaBHeHue ¢uopsl u  (ayHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapudeckue obnactu 3emiau. BUIbl-3HAEMUKH U PETUKTHI.

DOMOpPHOIOrHYECKHEe U CPABHUTEIBHO-MOP(HOIOTHIECKUE METObl M3YUYCHHUS SBONIOLHU.
['eHeTnyeckne MexaHU3Mbl SBONIOLMHM OHTOTE€HE3a U MOSIBICHUS HBOJIIOLMOHHBIX HOBUIIECTB.
I'omonornynsle ¥ aHAJIOTMYHBIE OpTraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
TeHETUYECKUE, OMOXMMHUYECKME M  MaTeMaTHYeCKME METOJAbl HM3YyYCHHS  HBOJIOIHH.
I'omonornynsie renbl. CoBpeMEHHbIE METO/IbI TOCTPOCHUSI (PUITOreHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLINS TEHOMOB.

OO0mue 3aKkOHOMEpHOCTH (TpaBWiia) JBONIOUWHU. [lpunyun  cmeHvl  QyHKyull.
HeoOpatumocTs 3Bomtonuu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIOINH.

JeMoHCcTpamumn

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkens.

Tabmuupl 1 cxembl: «DHIOreHETHUECKUH PSIT JIOMIAIN», K APXEONTEPUKC, «3BEpO3yoOhIe
smepb», «Creronedansy, «Punnodpursy, «CemeHHbIe manopoTHUKW», «buoreorpaduyeckue
30HBI 3emin», «/lpelid xoHTHHEHTOBY, «PenmukThl», «HavanbHble cTaguu >MOPHOHAIBHOTO
pa3BUTHS  TIO3BOHOYHBIX  JKUBOTHBIX», «l['OMoONOrMYHBlE M  aQHAJIOTUYHBIE  OpraHb»,
«PymuMeHThbI», «ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YeNOBEKa M IIMMIaH3e», «[JaBHbIE
HaMpaBJICHUs IBOIIOIINY, «OO0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

OOopynoBanue: KOJUICKIUU, TepOapuu, MYJSKHA HCKOMAEMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTMYHBIX, aHAJOTMYHBIX, PYJAMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoskieHue U pa3BUTHE JKU3HU HA 3emJie

Hayunple THUMOTE3bl MPOUCXOXKIAEHUS KU3HM Ha 3emiie. AOHMOTreHe3 W IaHCIIEPMUS.
JloHay4HbIe TNpPEACTaBIECHUS O 3apOKACHUU XU3HHM (KpealMoHM3M). ['mmore3a MOCTOSHHOTO
CaMO3apOoKJIEHUS KU3HU U €€ onpoBepkeHue onbitamu @. Pequ, JI. Cnamnanuanu, JI. ITacrepa.
[Ipoucxoxaenue KU3HU U aCTPOOHOTIOTUSI.

OcHOBHBIE 3TaIlbl HEOpraHu4eckoi 3Bomonuy. [InanerapHas (reojgoruyeckas) BOIIOLUS.
XyMuyeckasi 3BOJMIOLUSA. AOMOICHHBIH CHUHTE3 OpPraHMYECKMX BELIECTB M3 HEOPraHUYECKUX.
Ompir C. Muimnepa u I'. lOpu. OO6pazoBanme mnomuMepoB W3 MOHOMepoB. KoarepBarHas
runore3a A. WM. Omapuna, rumore3a mnepBuyHoro Oynbona [Ix. XomnjaeiiHa, reHeTHuyeckas
runoreza . Meémnepa. PubGosumber (T. UYek) u rumoreza «mvupa PHK» VY. Tunbepra.
®opmupoBaHre MEMOPaH U BO3HUKHOBEHHUE TPOTOKJIETKH.

Uctopus 3emnum u Meroasl €€ wu3ydyeHus. lckomaemple OpraHMuecKHe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHocUTenbHass M a0CONIOTHAs  T'€OXPOHOJOTHSL.
['eoxpoHonoruueckas mkama: 30Hbl, 3pbl, HEPUOADI, STTOXH.

HauanpHble 3Tanel opranndeckor sBomtound. [losiBIeHne M 3BONIOIUS NMEPBBIX KIIETOK.
Opomonuss Metabonu3ma. BozHukHOBeHHME MepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIUIEHKM Kak aHaJlor MepBblXx Ha 3emiie coobmectB. Crtpomaronutsl. IIpokapuorsl u
JYKapHOTHI.

[Ipoucxoxaenue SykapuoT (CUMOHMOreHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxneHne MHOTOKJIETOUYHBIX  OpPraHHW3MOB. DBO3HUKHOBEHHME OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIOLUM BbICIIMX pacTeHui. OCHOBHBIE apoMop(o3bl paCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pPAacTeHUMM M 3aBOCBAHWE HMH CYILU.
CemenHble pactenus. [IporcxoxkieHre IIBETKOBBIX PACTCHUN.

OCHOBHBIE 3Talbl 3BOJIIOLMU >KUBOTHOrO MHpa. OCHOBHBIE apoOMOP(O3bI >KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TUIOB. [lepBhie XOproBbIe
KUBOTHBIC. JKH3Hb B BO/E. DBOIIONMS MMO3BOHOUHBIX. [Iponcxoxkaenne aMpuOnii 1 penTuiInii.



[Ipoucxoxaenne muekonuraromux M nrtul. [lpunmun ximouyeBoro apomopgosza. OcBoeHue
0€CI03BOHOYHBIMHU M TTO3BOHOUYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3HM Ha 3eMIIe IO ApaM U MEPUOJAM: apXeH, MPOTEPO30i, MaIe030M, ME30301,
KaiiHO30M. OOmas xapakTepUCTHKa KIMMaTa W Treolorudeckux mpormeccoB. [losBienune u
pacuBeT XapaKTEepHBIX OPraHHU3MOB. YTJ€00pa3OBaHUE: €ro YCIOBHUSI M BIUSHUE Ha ra3oBbIN
cocTaB aTMOC(EPHI.

MaccoBble BbIMHUpaHUsI — HKOJIOTMYECKUE KpU3HMChl mpouuioro. IlpuunHbl U ciencTBus
MaccoBBIX BbIMUpaHUil. COBpeMEHHBIN 3KOJOTHMUECKUI KpU3uC, ero ocodbenHoctu. [Ipobiema
COXpaHeHus1 Oropa3HooOpasust Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mMupa. [IpuHIUNBI KiIaccupUKalud OPraHU3MOB.
OcCHOBHBIE CHCTEMaTUYECKHE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . . Meunuxos, A. . Onapun, [[x.
Xomnpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupl u cxemsl: «Cxema onbita @. Penny, «Cxema omnsbita JI. [Tactepa mo u3ydenuro
caMo3apoXJIeHHs Ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Itanbsl HeOpraHM4eCKOH
sBoMoLUmny, «I'eoxpoHonoruueckas Imkanay, «HadanbHble 3Tanbl OpraHUYECKON 3BONIOLUN,
«Cxema oOpa3oBaHMsl DJyKapuoT NyréM cumOuoresesa», «Cucrema >KUBOM MPUPOIBIY,
«Ctpoenue Bupyca», «Apomopdo3sl pacTeHuit», «Punmodute», «OIHOKIECTOUYHBIC
BoZopociin», «MHOrokJIeTouHble BOJOpociny, «Mxuy», «llanoporHukmn», «I onoceMeHHbIe
pacteHus», «Opranbpl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA IKUBOTHOTO MHUPay,
«Apomopdossr kuBOTHBIX», «lIpocteitmmey, «KumednonomnoctHeie», «llmockue uepBm»,
«HUJIeHHCTOHOTHEY, «PBI10BIY, «3E€MHOBOJHBIEY, «IIpecMbIkaronecs», «Itunen,
«Muekonuraromuey, «Pa3BuTue JKM3HM B apxeHckoW ope», «PasBurhe KHU3HU B
MpOTEPO30ICKO 3pe», «Pa3BuThe >KU3HU B MANECO30MCKON 3pe», «Pa3BUTHE KU3HU B
ME3030MCKO 3pe», «Pa3BuTue XKU3HM B KalWHO30MCKOM »spe», «CoBpeMeHHas cucrema
OPraHUYECKOT 0 MUPaY.

OOGopynoBanue: repbapuud pacTEHUW pPA3TUYHBIX OTJCIIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE TpENapaTbl >KUBOTHBIX, PAKOBHUHBI MOJIJIIOCKOB, KOJUIEKIMU HIJIOKOXKHX, CKEJETHI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydejla NTHUI] U 3BEPEH, KOJJIEKIMH OKaMEHEJIOCTEH, I0JIE3HBIX
HCKOMAaeMbIX, MYJISKA OPTaHUYECKUX OCTaTKOB OPraHU3MOB.

BupryaabHasa JsaboparopHasi padora «MoxenupoBanue onbiToB Mumepa—tOpu no
M3YYEHHIO a0MOT€HHOI0 CHHTE3a OPraHNYEeCKUX COeIMHEHH B IEPBUYHOM aTMochepe».

JlabopaTtopnasi padora «/3yueHue U ONMUCAaHWE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IpakTnyeckass padora «l3yueHne oOCOOCHHOCTEH CTPOEHHUS pPACTEHHH pa3HBIX
OT/ICJIOBY.

IIpakTUyeckas padora «/3yuenue ocobeHHOCTEH CTPOSHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Paznensl u 3a1aun aHTpONnONIOrui. MeTo bl aHTPOIOJIOTHH.

CraHoBNIEHUE NPEICTaBICHUN O IMPOMCXOXKIACHUU 4YeloBeKa. Penuruo3Hele BO33pEHUS.
CoBpeMEHHBIE HAYUHBIE TEOPUH.

CxonctBo  4yenoBeka € JKMBOTHBIMU. (CuCTEeMaTHMYeCKOe IOJIOKEHHE 4YeJIOBEKA.
CBuzerenbcTBa CXOJCTBA 4YeNIOBEKA C JKUBOTHBIMU: CPaBHUTEIBHO-MOP(DOIOrHuecKue,
sMOpHosIorndeckre, (U3N0I0ro-OMOXMMUYecKre, moBeAeHYeckre. OTIMYMs YeloBeKa OT
XKUBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBSA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOIIOBHOIO
MO3ra U BTOPOW CUTHAJIbHON CUCTEMBI.

HBwxymme  cuibl  (pakTopel)  aHTpoONoOreHeza:  OWMOJOTMYECKHE,  COLUAJIbHBIE.
CooTtHorreHne OMOIOTHUECKUX U COIMATIBHBIX ()aKTOPOB B AHTPOITOTEHE3E.

OcHoBHbIE CTauU aHTpornoreHe3a. PaHHue denoBexkooOpazHble 00€3bsIHbI (IIPOKOHCYIIbI)
Y paHHHUE TOHTUABI — OOIIMe MPEIKU YeTOBEKOOOPa3HbIX 00€3bsiH U JIOACH. ABCTPATONUTEKH —



JNBYHOTHE TpeaKd Jitoaen. YenoBek ymenblil, epBble U3rOTOBIEHUSA Opyauil Tpyaa. Yemosek
IPSIMOXOJISAIIMIA W TIEPBBIN BBIXOJ JIOACH 3a mpenensl Adpuku. YenoBek redaenbOoeprckuii —
OO0IITH# TPETOK HEAaHIEPTATBCKOTO YEIOBEKa M YeJIOBEKa pa3yMHOro. YenoBek HeaH IepTaIbCKU
KaK BUJ JIIOAEH XOJIOAHOrO KiuMaTa. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JE€HUCOBCKUM
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najaeoreHoMuka.

DBOJIONHS COBPEMEHHOTO 4elioBeKa. ECTECTBEHHBIH OTOOp B TMONYJSALMIX YeIOBEKa.
MyranuonHbIi nponecc U noauMopdusm. [lomynsioHHbIe BONHEI, apelid reHoB, MUTpaus 1
«3(heKT OCHOBATEIIS» B MOIMYISALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bonbiue pacel: eBporeoujHas (eBpaszuiickas),
aBCTpaJo-HerpouiHasi (PKBaTOpHUaIbHAs), MOHTOJIOMAHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IOyTH paccejleHus 4ejloBeka 1o IutaHere. EnuHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Mma. IIpucrmocoOneHHOCTh uelnoBeKa K  pa3sHbIM  YCIOBHSIM
OKpyxarlIel cpenbl. Biusiaue reorpaduueckoil cpensl u apeiida reHoB Ha MOpP(GONOTHIO U
(U3MOIOTHIO YeNTOBeKa.

MexauciumnianHapable  MeTOAbl B (hu3myecKkodl (OMOIOTMYECKO) aHTPOMOJIOTHH.
OBOJIIOLIMOHHASL ~ QHTPOIOJIOTHUS U NAJICOAHTPOIOIOTUsS  YEJIOBEYECKUX  IOIMYJIALMI.
buoconmansubie  ucclienoBaHUsS ~— NPUPOALI  uenoBeka.  MccnegoBaHue — KOIBOJIOIUU
OMOJIOrMYECKOr0 ¥ COLUAIIBHOTO B YETIOBEKE.

JdemoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToasl aHTPONOJIOTUM», «['OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHBbI», «CKeleT 4enoBeKa W CKeJeT IuMnaH3e», «PyaumeHTsl u
aTaBU3MBbD», «JIBMXKyIllME CHUJIBI AHTPOIIOT€HE3a», «DBOJIOLMOHHOE JIPEBO  UEJIOBEKaY,
«ABcTpanonuTek», «HenoBek ymensli», «HenoBek npAMoxoasuming, «/{eHucoBckuil 4eaoBeK»
«Heangepranpub», «KpomanboHIbD, «lIpeaku uemoBeka», «ITalbl HBOJIOLUU YEIOBEKAY,
«Pacwpl yenoBeka».

OO0opynoBaHue: MYJSDKA OKaMEHEIOCTEH, PEeIMETOB MAaTePHAIILHON KYJIbTYPBI MPEAKOB
yenoBeka, penpoaykuuu (pororpadum) kapTuH ¢ MHQPOIOTMUYECKUMU U OHOIECHCKHUME
CIOKETaMU MTPOUCXOXKACHUS YeToBeKa, (pororpaduu HaXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIeT YeJIOBEKa, MOJENb uYepera 4elloBEeKa U ueperna LIMMIIAH3€, MOJENb KHCTHU YeJlOBEKa U
KHCTHU HIMMITaH3€, MOJIETHN TOpca MPEIKOB YelOBEeKa.

JlaGopaTopnass pabora «lI3yueHue OCOOCHHOCTEH CTPOCHHS CKelleTa 4YeloBeKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

IIpakTueckas padora «l/3yueHne 3KOTOrHYECKUX afaTallui YeIOBEKay.

Tema 6. DJxkojoruss — Hayka O B3aHMOOTHOLIEHHMSIX OPraHU3MOB H
HAJ0PraHM3MEeHHBIX CHCTEM C OKPY:KAKOLIel cpeaon

3apoxxaeHre U pa3BuTHe dKojoruu B Tpyaax A. I'ymbonpara, K. @. Pymee, H. A.
CeseprioBa, . I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znenbl u 3amaum skojoruu. Csi3b
3KOJIOTHU C APYTUMU HayKamH.

Mertonb! skonoruu. [loneBsie HaOMIONEHUS. DKCIIEPUMEHTHI B AKOJOTUU: MPUPOIHBIE U
nabopatopHbie. MoaenrpoBaHue B 3KOJIOTMU. MOHUTOPUHT OKPY>KaloUIeH Cpe/bl: JIOKAIbHbIH,
PETrMOHANBHBIN U TI00aTbHBIH.

3HayeHUE SKOJIOTMYECKUX 3HAHWM JUIsl 4YesloBeKa. DKOJIOrMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBSI3€l YenoBeuecTBa ¢ MNpUpoAor. POpMUPOBAHUE HKOIOTMYECKON KYJIbTYpPhl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuioB, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmupl u cxeMbl: «Pa3nensl skonorun», «Meroasl dKonorum», «CxemMa MOHUTOPHUHTA
OKpY’KaroIen cpeb».

JlabopaTopHasi padota «/3yueHrne METO10B 3KOJIOTMUYECKUX UCCIIEAOBAHUIN.



Tema 7. OpranusmMsl U cpea 0OMTAHUSA

Okonornveckue (akTopel W 3aKOHOMEpHOCTH WX JeiictBua.  Kiaccudukanums
9KOJOTHYECKUX  (aKTOpOB:  abmoTHUecKHe, OWOTHYEeCKHe, aHTpororeHHsie.  OOmMe
3aKOHOMEPHOCTH JIEHCTBHS SKosorndeckux (axkropos. [Ipasuno munumyma (K. IInpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTAHU3MBI.

AbGuotnueckue daktopsl. CBET Kak dKOJOTHUYECKHil (akTop. JlelcTBHE pa3HbIX y4acTKOB
COJIHEUHOIO CIIEKTpa Ha OPIraHM3Mbl. OJKOJOTMYECKHE TPYMIbl PACTEHUH W KMBOTHBIX IIO
OTHOUIEHUIO K cBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEpUOAU3M.

Temneparypa kak 3Komorudeckuii dakrop. JleiicTBHe Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxsHocTh Kak skonormueckuil dakrop. [IpucmocobneHus pacTeHuil K MOIICPKAHUIO
BogHoro Oamanca. Kmaccudukanus pacTteHud 1o OTHOIIEHWI0O K Boje. IlpucmocoGieHus
KUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, TIyOWHHAs
MOJIIIOYBEHHAsA, BHYTpHOpraHu3MeHHas. POU3MKO-XMMHUYECKHE OCOOEHHOCTH CpeJl OOWTaHus
opranu3moB. [IpucnocoOnennst opraHu3MOB K )KM3HU B Pa3HbBIX Cpeliax.

buonornueckue putmsl. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Iprcnoco0neHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUM KU3HU.

Kuznennsie dopmbl opraHuzMoB. [lonsarue o xusHeHHOM (opme. JXKuzHeHHbIe GOpPMBI
pacTeHHi: NepeBbsl, KyCTApHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPaBBI.
KuzHeHHble (QOpPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a3pOoOMOHTHL. (OCOOEHHOCTH
CTpPOCHHUS 1 00pasa KU3HHU.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aMMOJCHCTBHN:  KOHKYpEHLHS,
XHUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasuTusm, Koomnepamus, MyTyaan3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxyjeOHHWUYecTBO). Herpoduyeckne  B3ammoneHCTBHUS  (TONMHYECKUE,
¢dopuueckue, Qabpuueckue). 3HayeHHE OMOTHMUECKUX B3aUMOIECUCTBUI A CYyLIECTBOBAHMS
Opranu3MoB B cpezie ooutanus. [IpyuHIIUT KOHKYPEHTHOTO NCKITIOUEHUSI.

JdemMoHcTpauuu

Tabmuue!l u cxemsl: «Kkonorndyeckue (HakTopel», «CBETOBOU CIEKTP», «IKOIOIHMUYECKHE
IPYIIbI )KUBOTHBIX 10 OTHOUIEHUIO K CBETY», « T eIIOKPOBHBIE )KUBOTHBIEY, «X 00 IHOKPOBHBIE
XKUBOTHBbIEY», «DU3MOMOrnyecKkre afamnTaluyd >XKUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonoruueckue putMby, «KusHeHHbIE (OPMBI pacTeHU», « KuzHeHHbIe (OPMBI JKUBOTHBIXY,
«JKocHucTeEMa HIMPOKOJIMCTBEHHOrO Jieca», «JKOCHCTeMa XBOWHOro jeca», «llenu nuranusy,
«Xuuaudectoy, «Ilapazutuzm», «Konkypenuus», «Cumomos», «KommeHcanzm».

O6opynoBanue: repbapuil pacTeHUN U SKUBOTHBIX, IPUCIIOCOONEHHBIX K BIHSHHUIO
Pa3NUYHBIX ~ SKOJIOTHYECKUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHMH, CBETONIOOMBBIE, TEHEIIOOMBBIE W TEHEBBIHOCIIMBBIE KOMHATHBIE
pacteHus, repOapuM ¥ KOJJICKUUU TEIUJIONIOOMBBIX, 3WMOCTOMKHX, MOPO30YyCTOMYMBBIX
pacTeHHil, uyyena MNTUI WU 3Beped, repOapuu pacTeHHH, OTHOCAIUXCA K TUTpoduTam,
KcepopuTaM, Me3opuTaM, KOMHATHBIE DPACTEHHS JAaHHBIX TPYNN, KOIEKIWU IKHUBOTHBIX,
OOMTAIOIIMX B Pa3HBIX Ccpelax, repdapuu M KOJJIEKIIMH PACTEHUN U JKUBOTHBIX, 00JIaalONINX
YepTaMyd MPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKU3HH, repOapuu H
KOJUIEKLIMM PACTEHUH U >KMBOTHBIX PA3JIMYHBIX JKU3HEHHBIX ()OpM, KOJUIEKIIMU >KUBOTHBIX,
YYaCTBYIOIIUX B PAa3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas padora «BrisBIeHHe TPUCIOCOOTEHUN OPraHU3MOB K BIMSIHUIO CBETAY.

JlaGopaTopnasi pabora «BbIsIBJICHHE TNPUCTOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEeMIEepaTyph».

JlaGopaTtopnass pabGora «AHAaTOMHYECKHME OCOOCHHOCTH pAacTeHUl U3 pa3HBIX MeCT
OOUTAHHSI.

Tema 8. Jxo/10rusi BUAOB M NOMYJISALHIA



DKOJOTHYeCKHUe XapaKTepucTUku monymsuuu. [lonmynsius kak Ouomoruyeckas cucrema.
Pone HEeomHOpOTHOCTH Ccpenbl, PU3NYECKUX OaphepoB W OCOOCHHOCTEH OMOJOTMU BHJIOB B
(hopMUpPOBaHNU MPOCTPAHCTBEHHOM CTPYKTYpPHI MOMysauuidi. OCHOBHbIE MTOKA3aTeNN MOMYIIALINN:
YUCJIEHHOCTh, IJIOTHOCTh, BO3pacTHAas U IMOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPHUPOCT, TEMI
pocTa, CMEpTHOCTh, MUTPALIHSL.

OKkosoruueckas CTpykrypa nomyiasanuu. OneHKa YUCIEHHOCTH MOonyssiinuu. JluHamuka
MONYJSIUUU U €€ perymsus. buotndeckuii moreHuuan nonyaauu. MoaenupoBaHue TMHAMUKA
nonynsiuud. KpuBble pocra uyucieHHocTH mnonyisiuu. Kpuble BbDKHMBaHUS. Perymsius
YUCJIICHHOCTH TOMYJSALMK: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IIJIOTHOCTH.
DKonorudeckue crpareruu BuaoB (I- u K-crparerun).

[Monatue 00 »sKonmormueckoil Hume Buaa. MecrooOutanue. MHOromepHas MOAETb
skonornyeckor Humm JIx.M. XarunHcona. Pazmepsl sxonmorndeckord Hum. [loteHnmanbHas u
peaii30BaHHasl HULIU.

Bua kak cucrema nomymnsuuid. Apeanbl BHAOB. BHUIbI MU WX JKU3HEHHBIE CTpaTervi.
DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJEHUS M MHUIPalUi JKUBOTHBIX. bHOJIOrMYecKkne WHBa3UU
YYXKE€POJIHbIX BUIOB.

JdemMoHcTpauuu

[Toptper: k. . XaT4yuHCOH.

Tabauipl U cXeMbl: «DKOIOTHYECKUE XapaKTEPUCTHKH MOMyIanuny, «IIpoctpancTBeHHas
CTPYKTypa monyasiuum», «Bo3pacTHble mnupamMuasl nonyusanuny, «CKOpOCTh 3aceleHHs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHu3Mamm», «Mopenb skomorndeckod Humum Jx. U.
XaT4MHCOHAY.

OOopynoBanue: repbapun pacTeHUM, KOJUIEKIIUU )KUBOTHBIX.

JladopaTopnasi padora «l[IpucrnocoOnaeHust CEMsH pacCTEHUN K PACCEICHUION.

Tema 9. JkoJ10rus c0001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsizu MeXAy OpraHM3MaMH B
ouoleHo3e.

Dkocuctema kak oTkpbiTas cucrema (A. Jkx. Tencnu). DyHKIuOHAIbHBIE OIOKU
OpPTaHU3MOB B JKOCHCTEME: MPOAYIICHTHI, KOHCYMEHTHI, PeAYIeHTHL. Tpodudeckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuorudeckrue OJ0Kku dKocucTeM. [T0YBBI U WIIBI B 9KOCHCTEMAaX.
KpyroBopor BeliecTB 1 OTOK 3HEPTUU B SIKOCUCTEME.

OcHOBHbIE TTOKa3aTeNn 3KocucTeMbl. buomacca n npoaykuus. DKOJIOrMY€CKUE MUPAMUIbI
yuces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpotixu. @aykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CYKIeCCHH. [lepBUYHBIE ¥ BTOPUYHBIC CYKIIECCUU U WX
NPUYMHBL. AHTPONOreHHbIE BO3AEMCTBUS Ha cykneccud. KiummakcHoe cooOImiecTBo.
buopasHoobpasre u moaHOTa KPYyroBOpoTa BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKOcUcmemvl MOpeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCMbolHb.

AHTpOIIOTEHHBIE  3KOCHCTEMBL.  Arposkocucrema. ArpoueHos. Pazmuuus Mexay
AQHTPOITOI'€HHBIMU U PUPOJHBIMHU 3KOCHUCTEMaMHU.

Ypb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTteM. ['opoackas ¢iopa u dayHa.
CunaHTponu3amusi Tropojackoi ¢ayHsl. buomormdeckoe W  XO35JHWCTBEHHOE 3HAUYCHHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBUH  OpPraHU3MOB B
aKocucTteMax. Porb kackaonoeo s¢hgexma u 6uUd08-30uhpukamopos (Kiouesvlx 6uUd08) 8
@yurkyuonuposanuu  sxocucmem. llepeHOC DHEPrUM U  BEUIECTB MEXIY CMEKHBIMHU
SKOCHUCTEMAaMH. YCTOWYMBOCTH OpPraHU3MOB, IMOMYJSLIMHA W JIKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX M aHTPOMOT€HHBIX BO3JEHCTBUH.



Mexanusmbl  8030elicmeus  3a2pA3HeHUll  PA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmausi. MeTogoI0rusi MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX YKOCUCTEM.

JdemMoHcTpanuu

[Toptper: A. JIxx. Tencnu.

Tabmuue! u cxembl: «CTpykTypa OMoLeHO03a», « DKOCHCTEMA MIUPOKOIUCTBEHHOIO JIecay,
«JKocucTeMa XBOMHOro Jjeca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMER,
«KpyroBopor BemiecTB B dkocucteme», «llemm mnumTaHus (macTOWIHASs, JETPUTHAS)Y,
«DQKonmoruyeckas mupaMuia Yucemn, « IKoJIornueckasi nupamuaa 6moMaccel», « IKOIOruYecKas
nupampa sHeprum», «OOpazoBanue Oonoray, «llepBuunas cykueccus», «BoccTaHoBieHue
Jgeca mocie moxapay», «IKocucreMa o3epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IMOTOK
SHEPruu B arpoueHosey, «l[Ipumepsl ypboskocuctemy.

O6opynoBanue: repOapuu pacTeHUi, KOJUICKIIMM HACEKOMBIX, dydesia IMTHUIl U 3BEpew,
repOapuu KyJIbTYpHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoIKOCUCTEMBDY.

JlaGopaTopHas padora «/I3ydeHue pa3zHOOOpa3Hst METKUX IMOYBEHHBIX WICHHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKceKypeusi «IKCKypcUs B TUIMYHBIA OHOreolneHo3 (B n1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZIOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0o, 60I0TO)».

IKCKypeusi « IKCKYpCHUsl B arpodKocucTeMy (Ha MOJI€ UK B TEIITUYHOE XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obmieruianerapHas o6oiouka 3eMiM, TA€ CYIIECTBYET WM CYILECTBOBAJA
XU3Hb. PazBuTHe npencraBieHuii o ouocdepe B Tpyaax J. 3rocca. Yuenue B. U. BepHaackoro o
ounochepe. O6mactu 6uocheps! u e€ cocran. XKuBoe BemniecTBO 6uochepsl U ero GyHKIIHH.

3aKOHOMEpPHOCTHU cylecTBOBaHUs 6uocdeprl. OcobeHHOCTH Ouochepsl Kak rio0abHON
skocucTembl. JluHammyeckoe paBHOBecue B Omocdepe. KpyroBoporsl BemectB U
O6uoreoxuMuyecKre UKIbI (yriepoaa, a3ora). PUTMuUuHOCTD siBIeHUN B buochepe.

3onanbHOCTH Onoctepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJpPA, XBOMHbIE
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENHU, CaBaHHbI, IIYCTBIHU, TPOIIUYECKHE JIeca,
BBICOKOTOphsi. KinMar, pacTuTeNbHbIN U )KUBOTHBINA MUpP OMOMOB CYIIIH.

Ctpykrypa U (GYHKIUS JKUBBIX CHCTEM, OILIEHKAa HUX PECypCHOro NOTEHLHala u
O6rocepHbIX (HYHKITHHA.

JdemMoHcTpauuu

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Ta6muuer u cxemsl: «I'eocdeprr 3emnu», «KpyroBopor azora B mpupoze», «Kpyrosopor
yriaeponaa B npupone», «Kpyrosopor kuciopona B nmpuposae», «KpyroBopor BoJsl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmuy», «Kmumarmdeckue mosica 3emum», «Tynapay, «Taiiray,
«Cwmemannbiii  gec», «llIupokonmuctBenHblii nec», «Crenb», «CaBaHHa», «IlycTsIH»,
«Tponnueckuii jgecy.

O6opynoBanue: repOapuu pacTeHUi pa3HbIX OMOMOB, KOJJIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpY Kaomias cpeaa

DKOJIOTMUECKHEe KPU3HChl W WX NpuUuMHBL Bo3zaeiictBue denmoBeka Ha Ouocdepy.
3arpsizHeHUE BO3IyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiaumara.

AHTpPONIOr€HHOE BO3/JECWCTBME HAa pAacCTUTEIbHBIH M JKUBOTHBIA Mup. OxpaHa
PacCTUTEIBHOIO U )KUBOTHOrO Mupa. OCHOBHBIE IPUHIIUIBI OXpaHbl MpUpoAbl. KpacHble KHUTH.
Ocob6o oxpansemsbie npupoaHsie Tepputopun (OOIIT). boranuueckue caapl ¥ 300J0TMUECKUE
MapKH.

OcHOBHbIE TPUHILIUIBI YCTOWYMBOTO Pa3BUTHsI YEIOBEUECTBA M MPUPOJbl. PanmonansHoe
MPUPOIONONB30BAaHUE M COXpaHeHHe OHojorudeckoro pasHoobOpasus 3emnu. OOurue



3aKOHOMEPHOCTH TJI00aTbHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOT'O KpH3HUCa
Y €T0 BEPOSTHBIC TIOCIIC/ICTBHSI.

Pa3Butre METONOB MOHHMTOpPHHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemmuble ucciedosauuss nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU
snepeemuxe. buonocuueckoe pasznoobpasue u duopecypcwi. Hayuonanvhvie ungpopmayuonnvle
cucmemsl, obecneuusarouue 0OCMyn K UHGOpMAyuu nO COCMOSAHUIO OMOENbHLIX 6UO08 U
akocucmem. OCHOBbI IKOpeadburumayuy IKOCUcmem 1 cnocodos 6opbOvl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus MOpCcKux u Ha3eMHbIX SKOCUCTEM.

JdemMoHcTpauuu

Tabmuubl W cxembl: <«3arps3HeHue atMochepbl», «3arpsa3HeHHe Tuapochepb,
«3arps3HeHne  TouBb», «llapHuKOBBIA 3 dexT», «Ocobo oxpaHseMble NPUPOTHBIE
TEPPUTOPUIY», «MOJIETTH YIIPABIIEMOr0 MUPAY.

Oo6opynosanue: ¢Gotorpadun OXpaHIEMbIX pPACTEHHH W >KUBOTHBIX KpacHolf KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NMPOTI'PAMMBLI 110 BUOJIOT'NH
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYarOITUMUCS
IPOrpaMM CpeIHEro o0Iero oopa3oBaHus: TMYHOCTHBIE, METANPeIMETHbBIE U IIPEMETHBIE.

B cTpyKkType JIMYHOCTHBIX pE3y/lbTaTOB OCBOEHUS MPOrpaMMbl IO OMOJIOTMU BbIIEIECHBI
CIIEYIOIIME  COCTaBISIOLIME: OCO3HAHHME OOYYaIOIIMMUCS  POCCHMCKOW  I'paKIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHIO, CaMOCTOSITEJIBHOCTHM M CaMOOIPENEICHMUIO,
Hanuuue momugayuu K OOYYCHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeX/IeHUI JIMYHOCTU Ha OCHOBE KJIFOYEBBIX HEHHOCTEH M UCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0Y4aroIUXCsS PYKOBOACTBOBAThCSA B
CBOEGH  JAEIATEIBHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTAaHOBKAMH, IIPUCYIIMMHU  CHCTEME
OMOJIOrMYECKOro  OOpa3OBaHUs, Haluuue NpPAasoCO3HAHUsi  DKOJIOTMYECKOH  KYIbTYpBI,
Ccnocoonocmu cmasumy LENHU U CTPOUTH KU3HEHHbIE IJIaHBbI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPOrpaMMbI 110 OMOJOTMH JOCTUTAIOTCS B €AMHCTBE
y4eOHONH M BOCHUTATENbHOM NEATENbHOCTH B COOTBETCTBMM C TPAAMIIMOHHBIMU POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, NIPUHATBIMH B
o0IIecTBe MpaBWJIaMH M HOpPMaMHU TOBEICHUS U CHOCOOCTBYIOT MpOIlEcCaM CaMOMO3HAHUS,
CaMOBOCIUTAHMS U CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEHM MO3MLMM JIMYHOCTH, NATPUOTHU3MA U
YB&KEHHUS K 3aKOHY M IIPABOIOPAIKY, YEIOBEKY TpyAda M CTaplIeMy IOKOJICHHIO, B3aUMHOIO
YBaOKEHMs, OEpPEeKHOr0  OTHOUICHMS K  KyJbTYpHOMY  HAaclIEAMI0 U TPAJAULUAM
MHOI'OHallMOHaJIbHOro Hapoa Poccuiickoit deaepanuu, Npupoie U OKPYKAIIEN cpeae.

JIM4HOCTHBIE Pe3yJbTAaThl OCBOEHMs y4eOHOro npeamera «buosnorus» JOIKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHUEHTAlii, ITO3UTUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM ILIEHHOCTSAM pPOCCHICKOro  OOIlecTBa,
paclIMpeHue XU3HEHHOIO OIBbITa U OIbITa JEATEIBHOCTH B IIPOLECCE pealn3allid OCHOBHBIX
HaIlpaBJIEHUH BOCIIMTATENIBHOMN EATENbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMUS:

c(OPMHUPOBAHHOCTh ~ IPAXIAHCKOW TMO3MIMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IECTBa;

OCO3HAHUE CBOMX KOHCTHTYLUMOHHBIX IIpaB U OOS3aHHOCTEW, YBaX€HUE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATEIILHOCTU MPHU CO3/IaHUH YUEOHBIX NMPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 3a]1a4, BHITOJTHEHUU OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3ULMI0 110 OTHOIIEHUIO K SBJICHUSIM
COBPEMEHHOM >KHU3HU U OOBSACHATH €€;

YMEHHE YYUTHIBAaTh B  CBOMX JICHCTBHSX HEOOXOAWMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS YYEOHBIX,
IIO3HABATCIIBHBIX M MCCIENOBATENbCKUX 3alad, YBAXHUTEIBHOTO OTHOLICHHS K MHEHHIO
OIIIOHEHTOB IPU 00CYKJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOr0 COIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM AESITEIbHOCTH;

2) IATPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUICKOM IPpaXIaHCKOW MICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOAay, YyBCTBa OTBETCTBEHHOCTH Iepes PoauHOM, ropoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KYJIBTYpPY, MPOIIIOE U HACTOSIIIIEE MHOTOHALMOHAJILHOT 0 Hapona Poccuu;



[IEHHOCTHOE OTHOIICHWE K TPUPOJHOMY HACIEAMI0 U TAMSITHUKAM TMPUPOJIHI,
JocTKeHusiM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHHME U pa3BHUTHE
OUONOruy, MOHUMAaHUS 3HAUYEHUSI OMOJIOTHH B TO3HAHUU 3aKOHOB MPUPOJIBL, B KU3HU YETIOBEKA U
COBPEMEHHOI'0 O0OIIECTBA;

uzeiiHas yoexaEHHOCTb, TOTOBHOCTD K CIY>KEHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHHE TYXOBHBIX [IEHHOCTEW POCCUUCKOI0 HAPOIa;

chOpMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 [TOBEACHNUS,

CIIOCOOHOCTh OLIEHMBATh CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJa B IOCTPOECHUE YCTOWYMBOTO Oy 1YILIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DOIMTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TMPUHATHS [IEHHOCTEH CeMEWHOW JKM3HU B COOTBETCTBUHU C TPAIUIUSIMHU HAPOJOB
Poccuu;

4) 3cTeTHY€eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MUY, BKIIIOUYAsl ICTETUKY ObITa, HAYYHOT'O W TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHWE YMOIIMOHATFHOTO BO3/ICHCTBUS )KUBOW TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHUJJIAX HMCKYCCTBA, CTPEMIICHUE MPOSBIIATH
KayecTBa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnUTAaHHMS, (GOPMHPOBAHHMA  KYJbTYPbl 310POBbA H
IMOLMOHAIBHOIO 0J1aronoJIyYmsi:

MOHMMAaHUE M peaju3alys 3J0pOBOro U Oe30macHOro odpasa KU3HH (370pOBOE MMUTAHHKE,
COOJI0/IeHNE TUTHEHHYECKUX TMPaBWJI U HOPM, COATaHCHUPOBAHHBIM PEKUM 3aHSITHI U OTHbIXA,
perynsipHasi  (u3uueckass aKTUBHOCTH), OEPEXKHOro, OTBETCTBEHHOTO W KOMIETEHTHOI'O
OTHOUIICHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXUIECKOMY 37I0POBBIO;

NMOHMMaHWE IICHHOCTH TMPaBUJ HMHAWBHUIYaJbHOTO W KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HH JIIO/ICH;

OCO3HAHUE TIOCCACTBHA W HEMPHUATHS BPEIHBIX NPHBBIUCK (YMOTPEOJICHUS KOOI,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYHAOII00ue;

TOTOBHOCTh K aKTUBHOM J1€ATEIbHOCTH TEXHOJIOTMUECKON U COLIMaIbHOM HAMIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTENILHO  BBIMONHSITH — TaKYHO
JIeSITeIbHOCTB;

UHTEpEC K pasnuyHbIM chepam NpodecCHOHATBHOM NeATEIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BHIOOpP OyyIiel mpodecCuu 1 peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC MIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO M CAMOOOpPA30BaHHMIO HA MPOTSHKEHUHM BCEi
KHU3HU;

7) 3K0JIOTHYeCKOIr0 BOCTIUTAHMS:

HKOJIOTHYECKH IIEIeCO00pa3HOe OTHOMICHHE K MPUPO/IC KaK MCTOUYHUKY KU3HH Ha 3emIle,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJIOTHMYECKON KYJIbTYpBI: MPHOOpPETEHHE OMbITa IJIAHHUPOBAHUS
MOCTYIIKOB M OIICHKH UX BO3MOXKHBIX MOCIIEICTBUI IS OKPY>KAIOIIEH CpeIbl;

0CO3HaHUE II100aIbHOr0 XapakTepa SKOJIOrHYECKUX IPoOIeM U IMyTel UX perieHus;

CIIOCOOHOCTH HCIIONB30BaTh MPUOOPETaeMble MPU W3YUYEHUU OMOJIOTUU 3HAHUS U YMEHUs
IpU pPEHICHUU MPOoOJeM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOIONONIE30BaHIEM (COOIIOACHNE
MPaBHUJI TIOBEJICHHUS B TPHUPOJIE, HAMPABJICHHBIX HAa COXpAaHEHHE PAaBHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochephl);



AaKTUBHOE HENpUATUE NEHCTBUM, MPUHOCSIIMX BpEA OKPYKAIOIIEH INPUPOAHON Cpele,
yYMEHHUE TPOTHO3MPOBATh HEOIArOMPHUATHBIC HKOJOTHYECKUE TOCIEACTBUS MPEIITPUHUMAEMBIX
JIEMCTBUM U MPEIOTBpALATh UX;

HaJIMYME Pa3BUTOTO HKOJOTMUYECKOI'0 MBIIUICHHS, SKOJOIMUECKOW KYJIbTYpPbI, OMNbITA
JEeSITEIbHOCTH  3KOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMMH B
[I03HABATEJILHOW, KOMMYHUKAaTHBHOM M COLMAJIBHOW IpAaKTHKE, FOTOBHOCTH K Y4YacTHIO B
MIPaKTUYECKOH AEATEIbHOCTU YKOJIOTNYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAykKd M OOIIECTBEHHOM IPAaKTHKH, OCHOBAHHOIO Ha JUajlore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYJIBTYPHOM MHUPE;

COBEpIIIEHCTBOBAHUE S3bIKOBOM M UNTATENIbCKOI KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIFOJIbMU U [TO3HAHUS MUPA;

NOHUMaHKE creuu(UKU OHONIOTUM KaKk HayKd, OCO3HaHUs €€ poiu B (POpPMUPOBAHHH
palMOHATBHOI0 HAYYHOI'O MBILIUIEHHUS, CO3JaHUU LIEJIOCTHOrO IMPEACTaBICHUs 00 OKpY’KaIoleM
MHUpE KaKk O €AMHCTBE TIPUPOABI, YeJlOBeKa U OOIIeCTBa, B IO3HAHUM TNPHUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH POoOIeM COXpaHEHHs IPUPOTHOIO paBHOBECHUS;

yOex1EHHOCTh B 3HAYMMOCTU OMOJIOTHHU ISl COBPEMEHHOM LMBHIM3ALMK: O0ECIeUeHuUs
HOBOT'O YPOBHSI Pa3BUTUSl MEIMILIMHBI, CO3[JaHUE MNEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHs YeTOBEYECTBA, IOMCKA MyTell BBIXO/a U3 II100aTbHBIX
HKOJIOTHYECKUX MPOoOIJIeM U obecrieueH st mepexoia K yCTOWYMBOMY Pa3BUTHIO, PALMOHATBHOMY
UCIOJIBb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJTYYEHUU OMOIOTMYECKUX 3HAHMM B LIEISIX MOBBIMLIEHUS OOLIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIHOHAIHHON
TPaMOTHOCTH O0ydJaroImuxcs, GopMupyeMon pu U3y4eHuH OUOJIOTHY;

IOHUMaHHUE CYIIHOCTH METOJOB IO3HAaHUS, HCHOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHMS /I aHalW3a M OOBSCHEHHS SBICHUHN
OKpPY)KAIOILIEr0 MHpa M MPOUCXOAAIIMX B HEM H3MEHEHUH, yMEHHE JeiaTb O0OOCHOBAaHHBIE
3aKIIIOYEHUsT HAa OCHOBE HAYYHBIX (DaKTOB M HMEIOIIMXCS JAHHBIX C IEJbI0 IONTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUISL pEeUIeHUs
po0seM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAay4YHOH JESTENbHOCTH, TOTOBHOCTh OCYILECTBIISITH HMPOEKTHYIO U
HCCIIEI0BATENbCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPhIBHOMY OOpa30BaHMI0O M CaMOOOPa3OBAHUIO, K
aKTUBHOMY IIOJIYUEHUIO HOBBIX 3HAHUUA 110 OWOJIIOTMM B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ysIbTaThl OCBOSHHS y4eOHOro mpeamera «BHOIOTUs» BKIIOYAIOT:
3HaYUMBIE 7 (OPMHUPOBAHHS MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexnpenMeTHbIE) O0IIEHaYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTHUHBI MUPa
U cnenu@uKy METOIOB IMO3HAHHMSI, HCIIOIh3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEeMa, HAy4YHBIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIEOBaHUE, HAONIOACHUE, M3MEPEHHE, JKCIEPHUMEHT U JIPYrue); YHUBEPCAIbHBIC
ydeOHble AeHCTBUs (ITO3HABATENIbHBIC, KOMMYHUKATUBHBIE, PETYISATUBHBIC), 00€CIICUNBAIOIITNE
(dbopmupoBanre (pyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMIETEHIIMH O0YyYarolInXcs;
CIIOCOOHOCTD o0ydJaromuxcs UCIIOJIb30BaTh OCBOCHHEIC MEXIUCITUTUTHHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaJbHble yueOHbIE ACHCTBUS B IIO3HABATEIbHOW U
COIMAITLHOW TIPAKTHUKE.



B pesynprare wu3yueHuss OHMONOTMM HAa YPOBHE CpEIHErO OO0IIero oOpa3oBaHUS Y
oOyuaromerocsi Oynyr cOpMUPOBAHBI MMO3HABATEIIHHBIC YHHBEPCAJIbHBIC YYCOHBIC ICHCTBHSI,
KOMMYHHUKAaTHBHbIE YHHBEpCalbHble Y4YeOHbIE JEHCTBUSA, PETYIATUBHBIE YHUBEpCAJIbHbIC
yueOHbIe AeCTBUSI, COBMECTHAS JIEATENBHOCTD.

MeranpeameTHbie pe3yJbTaThl OCBOSHHUS NPOrpaMMbl CpeIHEro ooiero oOpa3oBaHMs
JIOJ>KHBI OTPaXKaTh:

OBiageHHe YHUBEPCAJIbHBIMU YUeOHBIMH MO3HABATEILHBIMHU AeliCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHe JeHCTBHA:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIM3UPOBaTh MpoOIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

UCIIOIh30BaTh MPH OCBOCHWW 3HAHUN MPHUEMBI JIOTUYECKOT'O0 MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiIaccu(pUKaluuu, OOOOLIEHUS), paCKpbIBaTh CMBICI OHOJOTHYECKUX
MOHSITUH (BBIACATH UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBS3H C APYTUMU MOHSATHUSIMHU);

OTIPENENATh e JEATEIBHOCTH, 3a/JaBas TapaMeTpbl M KPUTEPUU X JIOCTIKEHUS,
COOTHOCHUTH Pe3YJIbTATHI ICATCIHLHOCTH C TOCTABJICHHBIMHE LIEIISIMU;

UCIOJIb30BaTh OWOJIIOTMYECKUE TOHATUS A OOBSICHEHUS (AKTOB U SIBICHUM >KHUBOMN
MIPUPOJIBI,

CTPOHWTH JIOTUYECKUE paCCYXJCHHsS (MHIyKTHBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMaTPUBAEMbIX SBIICHUAX, (DOPMYIHPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

PUMEHSTh CXEMHO-MOJICIIBHBIC CPEACTBA IS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILIEHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TakKe IMPOTHUBOPEUHIl pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUTAH PEIICHUS TPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MaTePHATbHBIX
1 HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATENHHOCTH, OICHHUBATh COOTBETCTBHE PE3YJIbTATOB IIENISAM,
OLICHUBATh PUCKU MOCJICIICTBUH JACATEIHHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCIOBHSX PEATBLHOrO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHBaTh KPEaTUBHOE MBINUICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEILCKUE TeiiCTBUS:

BJIQ/IETh HABBIKAMU y4EOHO-MCCIEI0BATEIbCKON U MPOSKTHOU NEATEIbHOCTH, HaBBIKAMU
pazperieHusi mpobIeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOHCKY METOJIOB
pEIICHUS TPAKTUIECKUX 33124, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

UCIOJIb30BaTh PA3WYHbIE BHUJBI JAESITEIBHOCTH IO TOJIYyYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30OBAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyallMsX, B TOM YHUCIE MPHU
CO3J/IaHUU y4EOHBIX U COMUATBHBIX MPOCKTOB;

(hopMupoBaTh HAyYHBIA THUI MBIILICHUS, BIAJAETh HAYYHONH TEPMUHOJIOTUEH, KIIFOUEBBIMU
MOHSITUSIMA U METOJIaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIbHOM NEATEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MPUYMHHO-CIIEJACTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3a/lady, BBIIIBUTaTh
TUTOTe3y €€ pEIICHUs, HaXOIWTh AapryMEHTHhI JUJIS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHHH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATh TMONYYEHHbIE B XOJAE pEIIeHUs 3aJa4dl pPe3ylbTaThl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

OCYILIECTBIISTH II€JIEHANIPABICHHBIM MOMCK TEpeHOoca CPEACTB U CIOCOOOB NEHCTBUS B
po(heCCHOHATBHYIO CPEY;

yMETh TEPEHOCHTh 3HAHWS B  IIO3HABATCIIBHYI0O W MPAKTHYECKYI0  00JIaCTH
KHU3HEICSITeTbHOCTH;



yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEW, TpeAjaraTh OPUTHHAIBHBIC TOAXOIBI W PEIICHUS, CTAaBUTh
poOJIeMBI U 3a]auH, TOMYCKaIOIINe allbTEPHATUBHbIE PELLICHHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHKAX WH(pOpManmH (TEKCTe y4eOHOTro ImocoOwus,
Hay4YHO-TIOMYJISIPHON JUTEpaType, OMOIOrMUECKUX CIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VHTepHeTe), aHAIU3UPOBaThb MHQPOPMAIMIO pPa3IMYHBIX BHJIOB M (opM
MPECTABICHUS, KPUTUYECKU OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GbopMynmHpOBaTH 3ampOChl M TMPHUMEHSATh pPa3IHMYHBIE METOABI NMPH IOHCKE W OTOOpe
Ouonoruueckoil nHdopmanuy, He0OXOJUMOI [T BBIIOIHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTh OIBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BAHUS Pa3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (OpMYy TNpEeICTaBICHUS OHOJIOTHYECKOM
nH(popManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTOe);

UCIIOJb30BaTh HAy4YHBIM S3bIK B KauecTBE cpeAcTBa IpH padore ¢ OMOIOrHYecKon
UHpOpMaIUel: NPUMEHATh XUMUYECKHe, (PU3NYECKHEe U MaTeMaTHMYECKUE 3HAaKH M CHMBOJIBI,
dbopmynbl, abbpeBHaTypy, HOMEHKJIATYpPY, HCIOIb30BaTh H IMPEOOPa3OBBIBATH 3HAKOBO-
CHMBOJINYECKHE CPEJICTBA HATJISITHOCTH;

BJAJCTh HAaBbIKAMU pACIIO3HABAaHWS W 3alIUThl  HMHQOpMALUM, WHPOPMALMOHHON
6€301acHOCTH JINYHOCTH.

OgJaieHne YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menmue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BceX c(epax >KU3HU, aKTUBHO YY4aCTBOBATh B JUAIOre
WIN JUCKYCCHU TI0 CYHIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3HIBAThH
CYXJIEHHs] OTHOCUTENIbHO BBIIOJIHEHUS NpelaraéMod 3a/laud, Yy4YUTHIBaTb MHTEPECH MU
COIJIaCOBaHHOCTH MO3UIUH IPYrUX YYaCTHUKOB JMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HEBEepOaJbHBIE CPENCTBA OOIICHHS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, NMPEANOCHUIOK BO3SHUKHOBEHUS KOH(DIUKTHBIX CUTYaIi, YMETh CMSATYATh KOH(DIUKTH U
BECTH NEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOLICHHS M B3aMMOJCHCTBHSA, IMOHMMATh HAMEPEHHS
JPYTUX JIFOJIEH, MPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOCCEIHUKY M B KOPPEKTHOH (hopme
(opMynHUpoOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JaraThb CBOIO TOUKY 3pPEHHS C HCIOJIb30BAaHHEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHasI 1eITeJIbHOCTD:

NOHUMATh M HMCIIONB30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIMBHIYaTbHOM pabOTHI MpH
pelieHnr OMOIOrMuecKol MpoodaeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYINITIOBBIX
(dbopM B3aMMOAEHCTBHS NPH peILIeHUH yueOHOM 3a1auu;

BBIOMpPATh TEMAaTUKy M METO/bl COBMECTHBIX NEUCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOT0 WieHa KOJJIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JEATENIbHOCTH, OpPraHU30BbIBaTh M KOOPAWHUPOBATH
JeUcTBUS TO €€ JOCTHIXKEHHIO: COCTAaBJIATh IUIAH JEWCTBUHM, pachpeaessTb poiu C y4ETOM
MHEHUH YYaCTHHKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHOH PabOTHI,

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa U KaXJ0r0 y4aCTHHKA KOMaH[bl B OOIIMI pe3ysapTar
10 pa3paboOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OLEHWBATh WICU C TO3ULUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISATh IO3UTHBHOE CTPATErMUECKOE TIOBEACHHUE B pa3IMYHBIX CHUTYyalUsX,
MPOSIBJIATH TBOPUECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OsJaieHne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMH J1€liCTBUSIMU:

1) camoopranu3anusi:



UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHMs IS BBIABICHUS NpOOJIEM M HMX pelIeHHs B
KU3HEHHBIX U Y4€OHBIX CUTYaIUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKUBOU IPUPOJE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh MO3HABATENbHYIO AEATEIbHOCTh, BBIABIATH NMPOOJIEMBI,
CTaBUTh U (OPMYIUpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHON JAEATENbHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABIIATh IJIaH PEIICHUs IPOOJIEMBI ¢ YUYETOM UMEIOUINXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U PEOYTEHHIH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMK{ yueOHOT 0 IpeiMeTa Ha OCHOBE JTUYHBIX MTPEAOYTEHHI;

JiesIaTh OCO3HAHHbIIN BBIOOp, apIyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHMBATh MPUOOPETEHHBIN OMBIT;

Croco0cTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIIUMHU B pa3HbIX 001aCTsIX
3HaHUH, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHbIN U KyJIbTYPHbIH YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIECIISIM;

BJIaJIeTh HaBBIKAMH [MO3HABATEIBHON pereKcHH KaKk OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIH30BATh MPUEMBI peIIeKCUU
JUIsl OLICHKH CUTYalluH, BIOOpA BEPHOI'O PELICHHUS;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIECHUS 110 UX CHUKECHUIO;

IPUHUMATh MOTHUBBI M ApIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHsATHE CeOS M APYIUX:

NpUHUMATh ceOsl, TOHUMasi CBOU HEJIOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTUBBI U ApI'YMEHTBI APYTUX [IPU aHAJIU3€E PE3YIbTATOB JESATENBbHOCTH;

MIpU3HAaBaTh CBOE MPABO U MPABO JIPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTH MOHMUMATh MUP C MO3UIMU APYroro 4eaoBeKa.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ylbTaThl OCBOCHUS COjAepKaHHMs ydeOHoro mpeamera «buomorus» Ha
yrayOon€HHOM YpOBHE OPUEHTHPOBAHBI HA 0OecrieueHre MpoPIbHOTr0 OOYYEHHS 00YyJarouXCst
Oouonmornu. OHM BKIJIIOYAIOT: CIEIU(PUUECKUE JIsi OWOJNOTMM HAayYHbIC 3HAHUS, yYMEHHUS |
CrocoObl AEWCTBHI IO OCBOCHHIO, WHTEPIPETAIMU W MPeoOpa3OBAaHUIO 3HAHHMA, BHJIbI
ACATCIIBHOCTU I10 IMOJTYYCHHIO HOBBIX 3HAaHUU U HUX MNPUMCHCHUIO B PA3JIMYHBIX y‘I€6HI>IX, a
TaKKe B PEATbHBIX )KM3HECHHBIX CUTyalusaX. [IpenMeTHbie pe3yabTaThl IPEACTAaBICHBI MO TOAaM
W3Y4YCHHUS.

10 KVIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS y4deOHOro mnpeamera «buonorus» B 10 Knacce
JIOJKHBI OTPakaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBAHNWN E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI H
pelIeHnr TPOOIIEM PallMOHATBHOTO TIPUPOIONIOIB30BAHUS, O BKJIA/Ie POCCUUCKUX H 3apyOEIKHBIX
yU4€HBIX B pa3BUTHE OMOJIOTUU;

BJIQJICHUE CHCTEMOU OMONOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJNATAIOIIHE
OMOJIOTMYECKHE TEPMUHBI W TOHATHS (OKU3HB, KJIETKA, OpPraHW3M, MEeTaboim3M, roMeocTas,
CaMOpEeTYJIAINS, CAMOBOCIIPON3BEICHNE, HACIEICTBEHHOCTh, N3MEHUUBOCTh, POCT U Pa3BUTHE),
Oouonornueckre Tteopuu (kiaerouHas teopuss T. IlIBamma, M. Illnetinena, P. Bupxoga,



XpOMOCOMHasl Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEepPBOro MOKOJICHHUSI, PACIIETIJICHHs], YUCTOTHI FaMeT, He3aBUCUMOro HacineAoBanus . Menaens,
TOMOJIOTMYECKMX pAJIOB B HacielAcTBeHHOW wu3MeHunBocth H. V. BaBuioBa), NpUHIMITEI
(KOMILJIEMEHTAPHOCTH );

BJIa/ICHUE OCHOBHBIMHM METOJAMH HAY4YHOTO MO3HAHUS, UCIONb3yEMbIX B OMOJIOrMYECKUX
HCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (OMMCaHUe, U3MEpEHUE, HAOM0AeHNE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U 3YKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJETOYHBIX OPraHU3MOB, B TOM 4HcClle OakTepui, rpuboB, pacTeHuM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHHS OPTraHOB U CHUCTEM OPIaHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  )KU3HENEATEIBHOCTH, IPOTEKAIONIMX B OpraHU3Max pacTEHUM, MXUBOTHBIX H
YyesoBeKka, OMOJIOrHYecKUX MPOIIeCCOB: 0OMEeHa BenlecTB (MeTadon3M), MpeBpallleHus: SHEPT U,
Opo’keHUsl, aBTOTPOPHOr0 M TeTepoTpO(HOro TUIOB MHUTAaHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO32, Meil03a, raMeToreHe3a, sMOpHOreHe3a, MoCcTIMOPHOHAIBHOIO PAa3BUTHUS, PA3MHOKCHHUS,
WHJIMBUIYAIPHOTO Pa3BUTHSl OpraHu3Ma (OHTOTreHe3a), B3aWMOJECHCTBUSI TE€HOB, T'e€TEPO3HCa,
HCKYCCTBEHHOT'0 0TOO0pa;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3U MEXIY OpraHOMAAMH KIETKH M UX (YHKUIUSAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIHUSIMH, MEXKIY OpraHaMi U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX W 4YelOBEeKa M UX (QYHKIUSAMH, MEXKIy CHUCTEMaMHU OpPraHoB U HX
(GYHKUIMAMHE, MEXJy 3TanlaMd OOMEHa BeIEeCTB, 3TalaMH KJIETOYHOTO LUKJIA W >KU3HEHHBIX
LMKIOB OpraHu3MOB, OJTallaMd SMOpPHUOHAIBHOTO pa3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM,
(heHoTHTIOM U (haKTOpaMH Cpeibl OOUTAHUS;

YMEHME BBISBIATH OTIIMUUTEIIBHBIE NIPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTEHHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOrMYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY JUISl 1OKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIII;

yMEHHUE pemaTh OWOJOTMYECKHE 3a/laud, BBIABIATH NPUYUHHO-CIEICTBEHHBIC CBS3U
MEXy HCCIEIyeMbIMU OMOJIOrMYECKUMU TpPOLIECCAaMU U SBJICHUSMH, JeNaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHUH IOJIyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIOIHATH JAOOpAaTOpHbIE M MpaKTUYECKHEe PadOThl, COONM0OIATh MpaBHia MPU
pabote ¢ yueGHBIM U J1abopaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMH CPEICTBAMHU,
(bopMynupys 1eNb UCCIeI0BaHUs, aHATU3UPOBATh MOJTYYCHHBIEC PE3YIbTaThl U JIENIaTh BHIBOJIBI;

YMEHHE YYacTBOBATh B Y4EOHO-MCCIIEIOBATEIBbCKON paboTe 1Mo OWOJIOTHHU, SKOJIOTUU M
MEAMIIMHE, MPOBOIUMON Ha 0a3e MIKONBHBIX HAYYHBIX OOHIECTB, M MYOJIMYHO MPEICTaBIATh
MOJy4YCHHBIEC PE3YNIbTaThl HA YUEHUUECKUX KOH(PEPEHIUIX;

YMEHHME OLIEHMBATh OJTUYECKHE aCHEKThl COBPEMEHHBIX HCCIENOBaHUIl B o0sactu
OMoNOrMM W MEAMIMHBI (KIOHHUPOBAaHHE, HCKYCCTBEHHOE OILIO[OTBOPEHHE, HAIPABICHHOE
M3MEHEHHE Te€HOMA M CO3/[aHNe TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OyAyIIel MpodecCHOHATBHON IeITeThHOCTH B
obyactu 6MOJIOTUHU, MEAUIIMHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOT'0 XO35HUCTBA, MHUILIEBOM
MPOMBIIIJICHHOCTH, YIIyOJNATh TO3HABAaTEeNbHBIH HMHTEPEC, HAINPABICHHBIM Ha OCO3HAHHBIN
BBIOOpD COOTBETCTBYIOIIEH Mpodeccud H TPONOJIKEHHE OHOJIOrMYecKoro oOpa3oBaHUs B
OpTraHU3alMIX CPETHErO MPOGECCHOHATBHOIO U BBICILIET0 00pa30BaHUS.

11 KIIACC

[IpeameTHble pe3ynabTaThl OCBOEHUsS ydeOHOro mnpeamera «buomorus» B 11 Knacce
JOJIKHBI OTPaXKaTh:

c(hOPMUPOBAHHOCTh 3HAHHIA O MECTE U POJIM OMOJIOTHUU B CHCTEME €CTECTBEHHBIX HAYK, B
(hopMHpOBaHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTUHBI MHUpa, B TO3HAHWU 3aKOHOB
MPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YeIOBEYECTBA, a TAK)KE€ B PEUICHHH BOIPOCOB



paIMoHaTbHOTO TPHUPOJONOIH30BaHUS, MW B (OPMHPOBAHMH IIEHHOCTHOTO OTHOIIEHUS K
pupojie, OOMIECTBY, YEIOBEKY, O BKIJIAJIE POCCHHCKUX H 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJaJIeTh CUCTEMOM OHOJOTrMYEeCKMX 3HAHHM, KOTOpas BKIIOUAET OMpPENENeHUS U
MMOHMMAHHUE CYIIHOCTH OCHOBOIOJAralomuX OWOJIOrHYECKUX TEPMUHOB W TOHITHHA (BHI,
sKocucteMa, Ouocdepa), Oumomormueckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus »Bomtonnu), yueHus (A. H. CesepuoBa — o0 MyTsSX M HaIlpaBICHUIX
sBomonnn, B.1. BepHanckoro — o 6uocdepe), 3aKkoHbI (reHeTHUeCKOro paBHoBecus Jx. Xapau
u B. Baita6epra, 3apoxmpimeBoro cxoacra K. M. bapa), npaBuna (muammyma HO. JIuGuxa,
9KOJIOTMYECKOM MUPaMUJIbI SHEPTUH ), TUIIOTE3bI (TUnore3a «mupa PHK» V. I'nunbepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJAaMH HAyYHOI'O TIO3HAHUS, HCIOIB3YEeMbIMU B
OMONTIOTUYECKUX HCCIIEIOBAHUAX JKHBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHWE, W3MEpEHHE,
HaOI0/IeHUE, YKCIEPUMEHT), CIOCO0aMH BBISIBICHUS U OLEHKU aHTPOIOTCHHBIX U3MEHEHUH B
IPUPOJE;

yYMEHHUE BBIACIATh CYNIECTBEHHBIC INPU3HAKU: BHJOB, OHMOTEOIIEHO30B, JIKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOIIETO, MABMXKYIIETO U Pa3phIBAIONIETO E€CTECTBEHHOro 0TOOpa,
QIJIONIATPUYECKOr0 U CUMIATPUIECKOr0 BUA000pa30BaHUS, BIUSHUS BUKYIIIHX CHII SBOIIOIUN
Ha TeHO(OH]| MOMYJISAIUN, TPUCITOCOOIEHHOCTH OPTaHU3MOB K Cpele OOWTaHWs, YepeOBaHUS
HaIpaBJICHUH IBOJIOLUHU, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YyCTaHABIMBATh B3aMMOCBS3M MEXKIY MPOIECCAaMH HBOIIOINH, BHKYITUMHU
CHWJIaMH aHTPOIOT'eHE3a, KOMIIOHEHTAMH PA3JIMYHBIX dKOCHUCTEM M IMPHUCTIOCOOICHUSIMH K HUM
OpPTaHH3MOB;

YMEHHE BBISBJIATH OTJIHYUTENbHBIE TPU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUI0B
K cpene oOuTaHus, aOMOTUYECKUX M OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH
OpPTraHKU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCMOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOIOTHIO
CUMBOJIIUKY JUIS JOKa3aTelbCTBA POJCTBA OPraHU3MOB pPa3HBIX CHUCTEMATHYECKHX TPYII,
B3aMMOCBSI3M OPTaHW3MOB W CpeAbl OOMTAHWS, SIUHCTBA UYEIOBEUYECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUs MHOrooOpa3usi BHJOB U DKOCHUCTEM KaK YCIOBHUSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE peIIaTh OHOJOTMYECKHE 3aJa4H, BBIABIATH IPUYUHHO-CIICACTBCHHBIC CBS3H
MEXy HCCIEeIyeMbIMU OHOJIOTMYECKUMU TMPOIECCaMU U SBJICHUSMH, JeNaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TMOYYEHHBIX PE3YyIbTAaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHble M MpaKTUYeCKHe padoThl, cOOMI0aTh MpaBuUiia IpH
pabote ¢ yueOHBIM | J1a0OpaTOPHBIM 00OPYTOBAHHEM;

YMEHHE BBIJIBUTAaTh THUIOTE3bl, MPOBEPSATh HX DJKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
(bopMyHpys 1eNTb UCCIIeI0BAHNS, aHATH3UPOBATh TTOJTYYECHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HMCCIIENOBATENbCKOW paboTe MO OMONIOrMH, SKOJIOTHUU U
MEAWIIMHE, MPOBOIUMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, M MYOJIMYHO MPEICTABIATH
MOJTyYEHHBIC PE3yJIbTAThI HA YYCHUYECKIX KOH(PEPEHIIHSIX;

YMEHHE OLICHMBATh THUIOTE3bl M TEOPUU O MPOUCXOKIACHUM IKU3HU, UEJIOBEKa U
YeNOBEYEeCKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CIOCO0aX MPeNOTBpaIeHUs TI00aThHBIX
W3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oyaymiei mpoecCuoHAIbHON AeATEILHOCTH B
obmactd  OMOJOTHHM, OKOJOTHH, MPUPOAONOIb30BaHUSA, MEAMUIHMHBI, OHWOTEXHOJOTHUH,
TICUXOJIOTHH, BETEPUHAPUH, CEITBCKOTO XO3SHCTBA, IMHINEBOW MPOMBINUICHHOCTH, YTIyOIsITh
MO3HABATEIIbHBIA HMHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH
npodeccun W TPOJODKEHHE OMOJIOrMYecKoro oOpa30oBaHHUS B OPTaHU3AIMIX CPEIHETO
poeCCHOHATBHOTO M BBICIIIETO 00pa30BaHMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuecTBo 4acos

Ne HanMeHoBaHue pa3/iejioB U TeM MPOrpaMMbl IMpakTHuyeckue UICKTPOHHbIe (L PPOBLIC)
n/n Bcero o0pa3oBaTesbHbIE Pecypchl
padoThbI
1 buosorus kak Hayka 1 bubmmoreka [1OK https://lesson.edu.ru/06/10
2 JKuBble cCTEMBI U UX U3yYEHUE 2 bubmmoreka [1OK https://lesson.edu.ru/06/10
3 Buonorust KieTku 2 0.5 bubanoreka ITOK https://lesson.edu.ru/06/10
4 XuMHYeCcKasi OpraHu3alus KICTKH 10 1 bubaunoreka [IOK https://lesson.edu.ru/06/10
5 Crpoenue ¥ QyHKIMH KIETKA 8 2 bubanoreka ITOK https://lesson.edu.ru/06/10
6 OOMeH BelecTB U IPEBPAICHHE YSHEPTUHU B KIICTKE 9 1 bubanoreka I1OK https://lesson.edu.ru/06/10
7 HacnencrBennas nabopManus U peaan3ais ¢€ B KICTKE 9 0.5 bubmmoreka I1OK https://lesson.edu.ru/06/10
8 JKu3HEHHBIN UKIT KICTKU 6 1 bubanoreka IIOK https://lesson.edu.ru/06/10
9 Crpoenue 1 QyHKIIMU OPraHU3MOB 17 1.5 bubmmoreka [{OK https://lesson.edu.ru/06/10
10 Pa3MHOXXEHHE U pa3BUTHE OpPraHU3MOB 8 1.5 bubmmoreka [1OK https://lesson.edu.ru/06/10
11 I'eHeTrKa — HayKa O HAaCJIEACTBEHHOCTH U M3MEHUYMBOCTH 5 05 bubmmoreka IOK https://lesson.edu.ru/06/10
OpraHu3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bubmnoreka ITOK https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH M3MEHUUBOCTH 6 1 bubamoreka [TOK https://lesson.edu.ru/06/10
14 I'eHeTHKa YeoBeKa 3 0.5 bubmmorexa IIOK https://lesson.edu.ru/06/10
15 Cenekuusi OpraHu3MoOB 4 1 bubmuorexa IIOK https://lesson.edu.ru/06/10
16 BHOTEXHOIOTHS ¥ CHHTETHYECKAsT OMOJIOT sl 4 bubanoreka ITOK https://lesson.edu.ru/06/10
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13




11 KJIACC

KoaunuyecTBO 4acoB

Ne HanmeHoBaHue pa3/iesioB U TeM NMPOrpaMMbl MpakTuyeckue JUIEKTPOHHRIE (LHPPOBHIC)
n/m Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI
1 3apOsK/ICHHC 1 PA3BUTHE SBOIMOIHOHHBIX TIPE/ICTABIICHHI B 4 Bubnuorexa I{OK https:/lesson.edu.ru/06/11
ouosoruu
2 MuKpod3BONIIONHS U €€ pe3yIbTaThl 14 2 bubimoreka [TOK https://lesson.edu.ru/06/11
3 Maxkpo3BomonHs U €€ pe3yIbTaThl 6 bubmuoreka ITOK https://lesson.edu.ru/06/11
4 [TpoucxokieHUE U pa3BUTHE KU3HH Ha 3emiie 15 15 bubaunoreka [{OK https://lesson.edu.ru/06/11
5 [Tporcx oK IeHHE YeIOBEKa — aHTPOITOTeHE3 10 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
6 DKOoNorusi — HaykKa 0 B3aMMOOTHOILICHUAX OpraHM3MOB 1 3 05 bubnmoreka [{OK https://lesson.edu.ru/06/11
HAJIOPTaHU3MEHHBIX CUCTEM C OKPYKAIOIICH Cpeaoit
7 Opranusmel 1 cpeia OOUTaHUS 9 1.5 bubsmoreka [TOK https://lesson.edu.ru/06/11
8 DKOJIOTHS BUIOB M IO YJISIIHIA 9 0.5 bubmmorexa ITOK https://lesson.edu.ru/06/11
9 DKOJI0rus COO0IECTB. DKOJIOTUIECKUE CUCTEMBI 12 0.5 bubmmoreka ITOK https://lesson.edu.ru/06/11
10 buocdepa — rinodanbHast SKOCHCTEMA 6 bubmmoreka ITOK https://lesson.edu.ru/06/11
11 UenoBek M OKpysKarolas cpeaa 6 bubimoreka [1OK https://lesson.edu.ru/06/11
12 Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7.5




INOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuecTBOo 4acoB

Ne Tema ypoxa IpakTueckue JJIeKTPOHHBbIE HU(PPOBBIE
n/n Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI
1 buosnorus kak KOMILICKCHas! HayKa U KaK 4acTh COBPEMEHHOT O 1 bubnuoreka [{OK https://lesson.edu.ru/06/10
ob1ecTBa
2 JKuBbIe crcTEeMBI M MX CBOMCTBA 1 bubamoreka IIOK https://lesson.edu.ru/06/10
3 YpoBHEBas OpraHu3aIUs )KUBBIX CUCTEM 1 bubaunoreka [{OK https://lesson.edu.ru/06/10
4 VcTopust OTKPBITHS M M3ydeHus KieTku. KileTounas teopust 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
MeTobl MOJIEKYIIAPHOM U KJIETOUYHOM OMOJIOTHH. bubmmoreka IIOK https://lesson.edu.ru/06/10
[Mpaktrueckas padora «M3ydeHne METO0B KICTOYHON
5 1 0.5
ouonoruu (xpomarorpadusi, s7ekrpodopes,
muddepennnanbaoe neHTpudyruposanue, [1LP)»
6 XHUMHUYECKUI COCTAB KICTKH 1 bubamoreka ITOK https://lesson.edu.ru/06/10
7 MuHepanpHbIe BEUIECTBa KIETKU, UX OMoIorndeckas poib 1 bubimoreka [TOK https://lesson.edu.ru/06/10
Oprannyeckue BellecTBa KIeTKH — Oenku. JlaboparopHast bubmmoreka ITOK https://lesson.edu.ru/06/10
8 pabota «O0HapyxeHHe OEIKOB C TTOMOIIbI0 KAUeCTBEHHBIX 1 0.5
peaKkuuiny
9 CBoiicTBa, Ki1accu(UKanus U GYHKIIUH OSIIKOB 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
10 Oprannyeckrie BEIIECTBA KICTKH — YIJICBOJIbI 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
11 OpraHuyecKre BEIIeCTBa KIETKH — JIMITHIBI 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
Hyxnennossie kuciotsl. JTHK u PHK. HccnenoBanue bubnuoreka [{OK https://lesson.edu.ru/06/10
12 HYKJIEMHOBBIX KHCJIOT, BBIJICTICHHBIX U3 KJIETOK Pa3IMYHbIX 1
OpraHU3MOBY
13 Crpoenue u pyakiun ATD. JIpyrue nykineosunrpudocdars 1 bubnunoreka ITOK https://lesson.edu.ru/06/10
(HT®)
14 CekpenupoBanue JJHK. MeToabl TeHOMUKH, 1 bubmuoreka ITOK https://lesson.edu.ru/06/10
TPaHCKPUIITOMUKH, TPOTEOMUKHU
15 MeToibl CTPYKTYpHOM OUOJIOTHI 1 bubanoreka [{OK https://lesson.edu.ru/06/10
16 Tumnsl k1eTok. ITpokapruoTHyecKkas KIeTKa 1 bubmmoreka IIOK https://lesson.edu.ru/06/10




Crpoenue sykaprotudeckoii kietku. [Ipakruueckas padora

bubmmoreka ITOK https://lesson.edu.ru/06/10

17 «3yueHne CBOMCTB KIETOYHONH MEMOpaHbD» 1 05
18 [ToBepXHOCTHBIN ammapar KIeTKU 1 bubaunoreka ITOK https://lesson.edu.ru/06/10
19 OnnoMeMOpaHHbIe OpraHou bl KiIeTKH. [IpakTrueckas padbora 1 05 bubmmoreka IIOK https://lesson.edu.ru/06/10

«M3yueHne IBHKEHHS IIMTOIUIA3Mbl B PACTUTEIBHBIX KIETKAX»

[ToyaBTOHOMHBIE OPTaHOM/IbI KJICTKH: MUTOXOHIPHH, bubmmoreka ITOK https://lesson.edu.ru/06/10
20 rtactuael. JlaboparopHas pabora «MccnenoBanue mia3Monn3a 1 0.5

U JICTIJIa3MOJIN3a B PACTHTEIILHBIX KICTKAX)
21 HememOpaHHbIe OpraHouIbl KIETKU 1 bubaunoreka [{OK https://lesson.edu.ru/06/10
22 Crpoenue ¥ QyHKIUH s1Ipa 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK D YKapHOT. bubmmoreka IIOK https://lesson.edu.ru/06/10
23 JlaboparopHas pabora «/3yueHue CTpoeHHs KIETOK 1 0.5

Pa3INYHBIX OPTaHU3MOBY

ACCUMUIISIINS U TUCCUMUJISIIIAS — JIB€ CTOPOHBI METa00IHM3MA. bubmmorexa ITOK https://lesson.edu.ru/06/10
24 Tunsl oOMeHa BemecTs. JlabopaTopHas padora «M3yueHue 1 05

KaTaJIMTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha IIpUMEpPE

AMMITa3bl WA KaTaaasbl)»

depMeHTATHBHBIN XapaKTep peakiuii KJI€TOYHOrO bubmmoreka ITOK https://lesson.edu.ru/06/10
o5 Metabonu3ma. JlaboparopHas pabora «M3yuenue 1 05

(epMEHTaTUBHOIO pacIICIUICHNs IEPOKCUIa BOJOPO/Ia B

PaCTHTENIbHBIX U JKUBOTHBIX KJICTKAX»
26 benku-akTuBaTOPhl M OCIKU-UHTHOHTOPBI 1 bubmmoreka I1OK https://lesson.edu.ru/06/10
27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB 1 bubsmoreka ITOK https://lesson.edu.ru/06/10
28 dorocuHTE3 1 bubmuoreka ITOK https://lesson.edu.ru/06/10
29 Xemocunres. JlaboparopHast pabora «CpaBHEHHE IIPOIIECCOB 1 05 bubmmoreka ITOK https://lesson.edu.ru/06/10

(bOTOCHHTE3a U XEMOCHHTE3a»
30 AnHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. JlabopatopHast 1 05 bubmuoreka ITOK https://lesson.edu.ru/06/10

pabora «CpaBHEHHE MTPOLIECCOB OPOKEHHSI U IBIXAHUS
31 AspoOHBIEC OpraHu3Mbl. DTaIlbl YHEPrETHYECKOr0 0OMeHa 1 bubmuoreka ITOK https://lesson.edu.ru/06/10
39 DHeprusi MeMOpPaHHOTO rpaareHTa mpoToHoB. Cunre3 AT®: 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

pabota nporonHo AT®-cuHTa3bI




33 Peakiiuu MaTpU9YHOTO CHHTE3a 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

34 Tpanckpurniyst — matpuunbiid cuate3 PHK 1 bubauoreka [{OK https://lesson.edu.ru/06/10

35 Tpancsius u e€ STarnbl 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

36 KonupoBanue amuHokucior. Ponbs pubocoMm B OnocuHTE3€ 1 bubnmoreka [{OK https://lesson.edu.ru/06/10
Oenka

37 Opranu3zanys reHoMa y IPOKapHOT M DYKAPHOT 1 bubarnoreka ITOK https://lesson.edu.ru/06/10

38 MorekyisipHble MEXaHH3MbI 3KCIIPECCHU T'EHOB Y YKApUOT 1 bubaunoreka ITOK https://lesson.edu.ru/06/10

39 Bupycsl — BHEKIIETOYHBIC (DOPMBI KHU3HU M O0JIUTaTHBIC 1 05 bubmmoreka ITOK https://lesson.edu.ru/06/10
napasuthl. [IpakTryeckas padora «Co3naHre MOJIETH BUPYCay

40 BupycHbie 3a00/1eBaHus YETOBEKA, dKMBOTHBIX, PACTCHHIMA 1 bubmuoreka ITOK https://lesson.edu.ru/06/10

41 HanorexHojoruu B OMOJIOTHY U MEIUIINHE 1 bubmmoreka IIOK https://lesson.edu.ru/06/10

42 JKH3HCHHBIN MK KICTKU 1 bubamoreka IIOK https://lesson.edu.ru/06/10

43 Matpuunsiii cuate3 JJHK 1 bubmuoreka ITOK https://lesson.edu.ru/06/10

44 Xpomocomsl. JlaboparopHas padbora «/3ydeHre XpoMOCOM Ha 1 05 bubmmoreka ITOK https://lesson.edu.ru/06/10
TOTOBBIX MHKPOIIpErapaTax»»

45 Jlenenue KIETKH — MHTO3 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
Tuner kinerok. Kapuokunes u nurokuHes. JlaboparopHas bubnuoreka [{OK https://lesson.edu.ru/06/10

46 pabora «HabmoaeHre MUTO3a B KJIETKaX KOHYMKA KOpEIKa 1 0.5
JyKa (Ha TOTOBBIX MHKPOIIPEIapaTax )y

47 Perysiius >KM3HSHHOTO IIUKJIa KJIIETOK 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

48 OpraHu3Mm KakK eIrHOE IEJI0e 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

49 Txanu pilCTeHHﬁ. JlabopaTopHas padora «l/3ydeHue TkaHe 1 05 bubnuoreka [{OK https://lesson.edu.ru/06/10
pacTeHui»

50 Tkanu )KMBOTHBIX U 4enoBeka. JlabopatopHas pabora 1 05 bubnuoreka [{OK https://lesson.edu.ru/06/10
«M3yueHue TKaHen JKUBOTHBIX)»

51 Opranbl. Cuctemsl opranoB. JlJabopaTopras pabora «3yuenue 1 05 bubmmoreka IIOK https://lesson.edu.ru/06/10
OPraHoOB IIBETKOBOTO PACTEHUS»

52 Omopa Tena OpraHu3MoB 1 bubaunoreka [TOK https://lesson.edu.ru/06/10

53 JIBMKEHME OPraHM3MOB 1 bubanoreka IIOK https://lesson.edu.ru/06/10

54 [Turanue opraHu3MoB 1 bubimoreka [TOK https://lesson.edu.ru/06/10




IInTanne MO3BOHOYHBIX KUBOTHBIX. HI/IH_[CBapI/ITeJ'IBHaH

bubmmoreka ITOK https://lesson.edu.ru/06/10

55 1
CHCTEMA YeJIOBEKa
56 JIpIxaHue OpraHM3MOB 1 bubmuoreka ITOK https://lesson.edu.ru/06/10
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEIIOBEKA 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
58 TpaHCIopT BEILIECTB Y OPraHU3MOB 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
59 KpoBeHocHas cucTemMa M03BOHOUHBIX JKHBOTHBIX M YEJIOBEKA 1 bubsmoreka [TOK https://lesson.edu.ru/06/10
60 Belenenue y opraHu3mMoB 1 bubaunoreka ITOK https://lesson.edu.ru/06/10
61 3ammra y OpraHu3MoB 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
62 HiMMyHHasl cuctemMa 4yeoBeKa 1 bubauoreka [{OK https://lesson.edu.ru/06/10
63 Pa3apaxuMocTh U pEryJisiiius y OpraHu3MoB 1 bubimoreka ITOK https://lesson.edu.ru/06/10
64 ['ymopanbHast peryssius U 3HIOKPpUHHAsI CUCTEMa KUBOTHBIX U 1 bubnunoreka [TOK https://lesson.edu.ru/06/10
YeI0BEKa
65 @dopMBbI pa3MHOKEHHUSI OPTaHU3MOB 1 bubaunoreka [TOK https://lesson.edu.ru/06/10
66 [TooBOE pasMHOKEHHE 1 bubmumoreka ITOK https://lesson.edu.ru/06/10
67 Meiio3 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
I'amerorenes. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK. bubmoreka LIOK https://lesson.edu.ru/06/10
68 JlaboparopHast pabora «/3ydeHne CTpOeHHSI MTOJIOBBIX KIIETOK 1 0.5
Ha FOTOBBIX MUKpOIpEnapaTax»
69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1 bubaunoreka [TOK https://lesson.edu.ru/06/10
70 3aKagKka OpraHoB U TKaHEH U3 3apPO/IBIIICBAIX JINCTKOB 1 bubamoreka IIOK https://lesson.edu.ru/06/10
Pocrt u pa3ButHe x%HuBOTHBIX. JlabopaTropHas padora bubnmoreka L{OK https://lesson.edu.ru/06/10
71 «BpIsIBIICHME TPU3HAKOB CXOJICTBA 3aPOBIIICH MO3BOHOYHBIX 1 0.5
YKUBOTHBIX)»
79 PasmHoxeHMe 1 pa3BuTHE pacTeHuil. JlabopaTopHas pabora 1 05 bubnuoreka [{OK https://lesson.edu.ru/06/10
«CTpoeHue OpraHoB pa3MHOKEHUS BBICIIMX PACTEHUN»
73 VcTopuisi CTAHOBJICHUS M Pa3BUTHUS TCHETHKH KaK HAYKH 1 bubaunoreka [TOK https://lesson.edu.ru/06/10
74 OCHOBHBIC TMOHITHS U CUMBOJIbI TeHETUKH. JlabopaTopHas 1 05 bubnmoreka [TOK https://lesson.edu.ru/06/10
pabora «/Ipo3oduia Kak 00bEKT TeHETHICCKUX MCCIIEIOBAHUI)
3aKOHOMEPHOCTH HaCJIEI0BaHUs IPU3HAKOB. MOHOTMOPHIHOE bubnuoreka [{OK https://lesson.edu.ru/06/10
75 ckpemuBanue. [Ipaktuueckas padora "M3ydenue pe3yiabTaToB 1 0.5

MOHOTHOPHJIHOT'O CKPEIMBAaHUS Y IPp030(uib"




76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOT'O CKPEIMBAHHMSI 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
77 Ananusupyiolee ckpenpanie. HemonHoe TOMUHUPOBaHUE 1 bubauoreka [{OK https://lesson.edu.ru/06/10
Jurubpuanoe ckpenuBanue. [Ipaktiuueckas padora bubnuoreka [{OK https://lesson.edu.ru/06/10
78 «M3ydeHnne pe3yabTaToOB TUTHOPHUIHOTO CKPEITUBAHUS Y 1 0.5
JPO30HIIBI
79 [{uToNOrnyecKre OCHOBBI AUTHOPHIHOTO CKPEIIMBAHMS 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
80 CreruieHHOE HaCJIeJOBaHUE MPHU3HAKOB 1 bubmmoreka I1OK https://lesson.edu.ru/06/10
81 XpOMOCOMHasi TEOpHUsl HACJICICTBEHHOCTH 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
82 I'eHerunka momua 1 bubmuoreka ITOK https://lesson.edu.ru/06/10
83 [eHOTHIT KaK LIEOCTHAS CUCTEMA 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
84 ['eHeTHYECKHIT KOHTPOJIb PAa3BUTHSI PACTCHUIA, )KHBOTHBIX 1 1 bubnuoreka [{OK https://lesson.edu.ru/06/10
JeJIoBeKa
85 V3MeHYnBOCTh IIPHU3HAKOB. BH/IbI H3MEHUYHNBOCTH 1 bubnuoreka ITOK https://lesson.edu.ru/06/10
86 MoaudukanuoHHas U3MEHUYUBOCTh 1 bubanoreka [{OK https://lesson.edu.ru/06/10
BapuanuonHslii ps v BapualnoHHas kpuasi. JlaboparopHas bubnmoreka L{OK https://lesson.edu.ru/06/10
87 pabora «VccrnenoBanue 3aKOHOMEPHOCTEH MOTUPUKAITIOHHON 1 05
U3MeHYMBOCTH. [TocTpoeHre BapHAIIMOHHOIO Psjia |
BapUalMOHHOM KpUBO»
88 I'enoTunMUecKas M3MEHYNBOCTE. KoMOMHaTHBHAS 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
HU3MCHYMBOCTH
89 MyranroHHas H3MEHUYUBOCTD. [IpakTHueckas pabora 1 05 bubmuoreka ITOK https://lesson.edu.ru/06/10
«MyTtanuu y 1po30(duiiel (Ha TOTOBBIX MUKPOIIPENapaTax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOT'O Tpoliecca. JMUTCHETHKA U 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
SIMTCHOMHUKA
91 I'enernka ‘ICJ'IOBeKa.UHpaKTI/I‘leCKaH pabora «CocraBneHue u 1 05 bubmuoreka [{OK https://lesson.edu.ru/06/10
aHAJIN3 POIOCTIOBHON
92 MeToabl MEIUIIMHCKON T€HETUKU 1 bubnuoreka IIOK https://lesson.edu.ru/06/10
93 3HayeHUEe METUIIMHCKON T€HETUKH B TIPEIOTBPAIIIEHUN U 1 bubmmoreka ITOK https://lesson.edu.ru/06/10
JICYCHUHU TCHETHUYCCKUX 3a00JICBAaHUI YeIOBEKa
94 OcHoBHBIE MOHATHSA ceneknuu. JlabopaTopHas pabora 1 05 bubmuoreka ITOK https://lesson.edu.ru/06/10

«/3ydyeHre COpTOB KYJbTYPHBIX PACTCHUN W TIOPOJI JIOMAITHUX




JKHNBOTHBIX»

Mertonpl ceneKIMoHHOM padoThl. JlaboparopHas pabora

bubmmorexa IIOK https://lesson.edu.ru/06/10

% «M3yueHnEe METOIOB CENEKIIMU PACTCHUI . 05

96 JIOCTHIKCHHS CEITEKIINU PACTEHUI M JKUBOTHBIX. 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

97 CoxpaHeHHe, H3yUCHHE U MCITOJIb30BaHUE TeHETHUSCKUX 1 bub6mmoreka IIOK https://lesson.edu.ru/06/10
pecypcoB

98 buorexHoMOrNs Kak Hayka u OTpaciib MPOU3BOJICTBA. 1 05 bubnuoreka [{OK https://lesson.edu.ru/06/10
[Tpaktrueckas padora «V3yueHne 00beKTOB OMOTEXHOTOTUNY

99 OCHOBHBIE HAITPABIICHHUSI CHHTECTUYECKON OHOIOrHH 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

100 XpOoMOCOMHasI M TeHHAs HH)KEHEPHUs 1 bubmmoreka ITOK https://lesson.edu.ru/06/10

101 MemuinHcKkre OMOTEXHOIOINHU 1 bubmuoreka IIOK https://lesson.edu.ru/06/10

102 PesepBHbIii ypok. [ToBTOpeHHE, ccTeMaTH3allksl 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 14




11 KUIIACC

Koan4yecTBo 4acosB

Ne JJIeKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoxa Bcero IpaxTiaeckue 06pa30113)aTeJ11>H1::e ([l))gcypcm
padoThI
1 OpomononHas Teopus Y. Jlapsuna 1 bubimoreka [TOK https://lesson.edu.ru/06/11
2 JIBYDKYIIME CHIIBI ABOJTIOIIMH BHIOB 110 Y. JlapBHHY 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
3 bopr0a 3a cymiecTBOBaHKe, €CTECTBCHHBIN U HCKYCCTBEHHBIN 1 bubmmoreka IIOK https://lesson.edu.ru/06/11
oTO0p
4 dopMUpOBaHHE CHHTETUYECKOM TEOPHH IBOJIOIIUU 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
5 DTarbl YBOIIONUOHHOrO MPOIIECca: MUKPOIBOJIOIHS U 1 bubnuoreka [{OK https://lesson.edu.ru/06/11
MaKpO3BOJIFOIIHS
6 [Momynsiiust — 3JIeMeHTapHask SAMHUIIA BOIIOIUN 1 bubnuoreka ITOK https://lesson.edu.ru/06/11
3akoH reHerndeckoro pasHoBecus . Xapau, B. BaituOepra. bubnuoreka [{OK https://lesson.edu.ru/06/11
7 JlabopaTtopHnas pabota «BpIsiBIIeHHE H3MEHYUBOCTH y 0COOEH 1 0.5
OJIHOTO BHIa»
8 DieMeHTapHbIe PaKTOPHI IBOIOIUN 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
9 DddexT ocHoBarenst. I ekt OyTHUIOYHOIO TOPJIBIIIKA 1 bubamoreka IIOK https://lesson.edu.ru/06/11
10 Murpauuu. M3omaunu nonyisiuuid: reorpagudeckas, 1 bubmoreka LIOK https://lesson.edu.ru/06/11
Ouosormueckas
11 EctecTBeHHBIH 0TOOp — HANPAaBJISIOMIUN (HAKTOP IBOJOLIUU 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
12 [TonoBoit oTOop 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
[TprcmocobIeHHOCTh OPraHMU3MOB KaK Pe3ysIbTar bu6mmoreka ITOK https://lesson.edu.ru/06/11
13 MUKpo3Boironuu. JlaboparopHas padora «M3yuenue 1 0.5
apoMop(030B U UAMOATANTAIIMN Y PACTCHUM U YKUBOTHBIX)
[Tpumeps! prciocoOIeHU y OpraHu3MOB: MOP(]OIIOTHUECKHE, bubmuoreka [{OK https://lesson.edu.ru/06/11
14 ¢busnoIorHUecKre, ONOXUMHYIECKHUE, TIOBEICHYCCKIE. 1 05
JlaGopaTopHas pabora «IIpucnocoOieHns: OpraHu3MoB U UX
OTHOCHUTEIIbHAS 11EIeCO00Pa3HOCThY
15 Bun, ero kputepuu u ctpykrypa. JlaboparopHas padora 1 05 bu6muoreka ITOK https://lesson.edu.ru/06/11
«CpaBHeHHE BHIOB 110 MOP(HOIOTHUECKOMY KPUTSPHIOY
16 CrpykTypa BHaa 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
17 Buaoo0Opa3oBanue Kak pe3yabTaT MHKPO3BOJIIOIHN 1 bubmmoreka ITOK https://lesson.edu.ru/06/11




18 CBsI3b MUKPOIBOJIIOIIMH U DIIHIEMHOIOTHH 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
19 Makpoasosronusi. [1aeoHToI0rnuecKre MeTOIbl H3YICHHSI 1 bubnuoreka [{OK https://lesson.edu.ru/06/11
IBOJTIOLIUHU
20 buoreorpaduueckne METOIbI H3YUECHHUS DBOTIOLMH 1 bubnuoreka ITOK https://lesson.edu.ru/06/11
21 DMOPHOIOrHYECKUE U CPABHUTEIBLHO-MOP(OIOrUICCKIEe 1 bubnmoreka [TOK https://lesson.edu.ru/06/11
METO/IBI M3YYEHHSI DBOJIOUI
29 MortekyasipHO-TeHeTHIECKUE, OMOXHUMUYECKUE U 1 bubnuoreka [{OK https://lesson.edu.ru/06/11
MaTEeMaTHYECKHE METO/IbI U3YICHUS IBOJIOIIMU
23 OO0111rie 3aKOHOMEPHOCTH 3BOJIIOIHU 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB SBOIIOIUHT 1 bubmuoreka IIOK https://lesson.edu.ru/06/11
25 Hay4HbIe THIIOTE3bI POUCXOXKICHHS JKU3HU Ha 3eMJIe 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
26 JloHay4HbIe IPEICTABICHHUS O 3aPOXKICHUH KHU3HU 1 bubaunoreka [TOK https://lesson.edu.ru/06/11
27 OCHOBHBIE 3TaIbl HEOPTAHUYCCKON IBOJIOINU 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
28 ['umoTe3sl 3ap 03K ASHUS )KU3HU 1 bubimoreka [TOK https://lesson.edu.ru/06/11
Hcropus 3emiu u MeToasl €€ u3ydenus. JlaboparopHast pabora bubmuoreka ITOK https://lesson.edu.ru/06/11
29 «M3yueHue 1 onucaHne UCKOMAEMbIX OCTaTKOB JIPEBHUX 1 0.5
OpraHu3MOB)»
30 HauasbpHbIe Tarnbl OpraHudecKoi 3BOJIOIUN 1 bubsmoreka I1OK https://lesson.edu.ru/06/11
31 DBOITIOIUS 3YKApUOT 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
OCHOBHBIE TaIlbl YBOTIOIMH PACTUTEILHOIO MHPA. bubmmoreka ITOK https://lesson.edu.ru/06/11
32 [Ipaktuyeckas pabora «3yueHne ocobeHHOCTEH CTpOCHUS 1 0.5
pacTEHUI pa3HbIX OTACIOBY
33 OCHOBHBIE 3TaIlbl BOJIIOIHH JKUBOTHOTO MUPa 1 bubmuoreka [1OK https://lesson.edu.ru/06/11
34 DBoIOLNS KUBOTHBIX. [IpakTrueckas padora «M3yucHue 1 05 bubmuoreka ITOK https://lesson.edu.ru/06/11
0COOEHHOCTEN CTPOCHHUS TIO3BOHOYHBIX KHBOTHBIX)
35 Pa3Butue >xu3HU Ha 3eMIIe 110 IpaM M MepruojiamMm 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
36 MaccoBbie BBIMUPAHHUST — DKOJIOTHYECKHE KPU3HCHI MPOIILIOTO 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
37 CoBpEMEHHBII YKOJTOrHUYECKHIA KPU3HC, €0 0COOEHHOCTH 1 bubamoreka IIOK https://lesson.edu.ru/06/11
38 CoBpeMeHHas CHCTeMa OPTaHMYECKOr0 MPOIILJIOro 1 bubanoreka I1OK https://lesson.edu.ru/06/11
39 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI OPraHU3MOB 1 bubaunoreka [TOK https://lesson.edu.ru/06/11
40 AHTPOITOJIOTHS] — HAyKa O YEJIOBEKE 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
41 Pa3BuTHe npeicTaBIeHUHE O MPOMCXOXKICHUH YEIOBEKa 1 bubmmoreka ITOK https://lesson.edu.ru/06/11




MecTo 4ea0BeKa B CHCTEME OPraHu4€CcKoOro Mmpa.

bubmmoreka IIOK https://lesson.edu.ru/06/11

42 JlaGopatopHas pabota «/3yueHne ocobeHHOCTEH CTpOeHUs 1 0.5
CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C MPSIMOX OXKICHHEM)
43 JIBUXKyIIME CUJIBI aHTPOTIOTeHE3a 1 bubimoreka [TOK https://lesson.edu.ru/06/11
m CooTHoIIeHHEe OHOIOrHUECKUX U COLMAIbHBIX (DaKTOPOB B 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
AHTPOIIOTeHEe3e
45 OCHOBHBIE CTAJIUU AaHTPOIIOI'CHE3a 1 bubnmoreka ITOK https://lesson.edu.ru/06/11
46 ITaseoreHeTrKa 1 majJeoreHOMHKA 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
47 DBOJTIOIUS COBPEMEHHOI'0 YeIOBEKa 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
48 YenoBeyeckue pachl. HpaISTI/IquKa;I pabota «M3ydyeHue 1 05 bubnmoreka [{OK https://lesson.edu.ru/06/11
IKOJIOTMYECKHX aJIaNTallui YeITOBEKay
49 MeXIMCIUIUTMHAPHBIC METO bl aHTPOIOIOT U 1 bubmmoreka [TOK https://lesson.edu.ru/06/11
50 3apoXxIeHUE U Pa3BUTHE YKOJIOTHU 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
51 MeTo/1bl 3KOJIOTHH. Ha60paToPHaﬂ pabora «M3y4yeHue MeTo10B 1 05 bubnunoreka [{OK https://lesson.edu.ru/06/11
IKOJIOTHYECKHX UCCIICIOBAHUIN»
52 3HaUYEeHME HKOJIOTUUECKUX 3HAHUM JUIS YETIOBEKA 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
53 Dkonorudeckre HakTopbl 1 bubamoreka IIOK https://lesson.edu.ru/06/11
Aobuornueckue paxTopbl. CBET Kak 3KOJIOTHYECKUI hakTop. bubnuoreka [{OK https://lesson.edu.ru/06/11
54 JlabopaTtopHas paboTra «BbIsiBIeHHE TPUCTIOCOOTCHUI 1 0.5
OpraHMU3MOB K BIIMSIHUIO CBETa»
Aobuornueckue paktopsl. Temmneparypa Kak dKOJTOTHISCKHU bubnunoreka [{OK https://lesson.edu.ru/06/11
55 (dakrtop. JTaboparopHas padoTa «BrIsiBICHHE TPHCTIOCOOICHUIMA 1 0.5
OPraHW3MOB K BIIMSIHUIO TEMIIEPATYPhD»
AbuoTtnueckue GpakTopsl. Bi1a)kHOCTh KaK 3KOJIOTHUECKHI bubnuoreka L{OK https://lesson.edu.ru/06/11
56 dakrop. JlabopaTopHas pabora « AHATOMHYECKHE OCOOCHHOCTH 1 0.5
pacTEeHHI U3 Pa3HBIX MECT OOUTAHUS
57 Cpenpl 00MTaHNS OPraHU3MOB 1 bubnmoreka IIOK https://lesson.edu.ru/06/11
58 buonoruueckue puTMbI 1 bubmuoreka [1OK https://lesson.edu.ru/06/11
59 Xuzuennspie GopMbl OPraHu3MOB 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
60 buornueckue hakTops 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
61 3HayeHUE OMOTHYCCKUX B3aUMOACHCTBH IS CYIICCTBOBAHMSI 1 bubmmoreka [{OK https://lesson.edu.ru/06/11

OpraHU3MOB B Cpejic OOUTaHUS




62 DKOJIOrHYeCKUE XapaKTEPUCTUKU IO YJISIIHH 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
63 OCHOBHBIE ITOKA3aTEIU MOMYJISIIIAN : YACIICHHOCTD, IJIOTHOCTD, 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
BO3pacTHas U MOJIOBasi CTPYKTYpa
64 OCHOBHBIE TTOKA3aTEIN MOMYJISIIANA: POXKIaEMOCTh, IPUPOCT, 1 bubmumoreka [IOK https://lesson.edu.ru/06/11
TEMIT POCTa, CMEPTHOCTh, MUTPALIUH
65 DKOJIOrHYecKast CTPYKTypa MO YJISIHH 1 bubmmoreka I1OK https://lesson.edu.ru/06/11
66 JInHaMKKa IONY/ISAIUN U €€ PETyIIsAIus 1 bubamoreka IIOK https://lesson.edu.ru/06/11
67 KpuBble pocta uncieHHOCTH nonysnuu. KpuBble BEDKUBAHHS 1 bubsmoreka [TOK https://lesson.edu.ru/06/11
68 Dkonoruueckas Huina Buaa. JlJaboparopuas pabora 1 05 bubmuoreka ITOK https://lesson.edu.ru/06/11
«IIpucrocobIeHUs CEMSIH PACTEHUH K PACCETICHUIO
69 Bu kak cucTema nmonyssiui 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
70 3aKOHOMEPHOCTH TIOBEJICHHS U MUTPAIIUI JKHBOTHBIX 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
71 Co00111eCTBO OPraHU3MOB — OHOIICHO3 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
72 DKOCUCTeMa KaK OTKPBITasi CUCTEMaA 1 bubimoreka [TOK https://lesson.edu.ru/06/11
73 KpyroBopor BeIecTs ¥ MOTOK SHEPTUU B IKOCHCTEME 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
74 OCHOBHBIE ITOKA3aTEIIH YKOCHCTEMBI 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
75 DKOJIOTHYECKUE TTMPAMHMJIbI 1 bubnmoreka I1OK https://lesson.edu.ru/06/11
76 N3meHeHus cOO0IIECTB — CYKIIECCHH 1 bubanoreka I1OK https://lesson.edu.ru/06/11
77 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
DKOCUCTEMBI MOpPEH U OKEaHOB
78 [TpupomHbIe SKOCUCTEMBI. DKOCHCTEMBI TYH/IP, JIECOB, CTEICH, 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
YCTHIHb
79 AHTPOITOTeHHBIE YKOCHCTEMBI 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
80 Yp6oskocuctemsl. [IpakTrueckas padbora «M3ydueHue u 1 05 bubmmoreka ITOK https://lesson.edu.ru/06/11
OMHCaHHe YPOOIKOCHCTEMBD»
81 3akoHOMEPHOCTH (hOPMHUPOBAHKS OCHOBHBIX B3aMMO/ICHCTBHIA 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
OpraHU3MOB B DKOCHCTEMaX
MexaHu3MBbI BO3ICHCTBYS 3arPSI3HEHNI pa3HbIX THITOB Ha bubmuoreka ITOK https://lesson.edu.ru/06/11
82 CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, MMOMYJISIIUOHHOM H 1
HKOCHCTEMHOM YPOBHSIX
83 buocdepa — obrierianerapHasi 000104Ka 3eMITH 1 bubmmoreka [TOK https://lesson.edu.ru/06/11
84 Yuenue B. Y. Bepraaackoro o ouochepe 1 bubmuoreka ITOK https://lesson.edu.ru/06/11




85 3aKOHOMEPHOCTH CYIIIECTBOBAHHS OMOCHEPHI 1 bubmuoreka ITOK https://lesson.edu.ru/06/11
86 KpyroBopoThl BeHIeCTB U OMOreOXMMUYECKUE IIMKIIBI 1 bubmmoreka I1OK https://lesson.edu.ru/06/11
87 3oHanbHOCTh OMOCchepbl. OCHOBHBIE OHOMBI CYIIIH 1 bubamoreka IIOK https://lesson.edu.ru/06/11
88 YcroitunBocth Ouocheps 1 bubaunoreka ITOK https://lesson.edu.ru/06/11
89 DKOJIOTHYECKUE KPU3UCHI U UX TPUYHHBI 1 bubmmoreka [TOK https://lesson.edu.ru/06/11
90 BosnaeiicTBue uenoBeka Ha ouochepy 1 bubamoreka IIOK https://lesson.edu.ru/06/11
91 AHTpONOreHHOE BO3/ICHCTBHE HA PACTUTEIBHBIH U )KUBOTHBIH 1 bubnuoreka [{OK https://lesson.edu.ru/06/11
MHP
92 OxpaHa IpupoIbI 1 bubmmoreka ITOK https://lesson.edu.ru/06/11
93 OCHOBHBIE PUHIIMITBI YCTOMYMBOT'O Pa3BUTHS YEIIOBEUCCTBA U 1 bubauoreka ITOK https://lesson.edu.ru/06/11
IPUPOIBI
94 PanmonansHoe MPUPOAONOIB30BAHUE H COXPAHCHHE 1 bubmmoreka [{OK https://lesson.edu.ru/06/11
OMOJIOTMYECKOT0 pa3Hoo0Opa3us 3emiu
95 O6006mmenue no Teme «MUKPOIBOMIOIUS U €€ Pe3yTbTaThD» 1
96 O0600meHne o TeMe «MakpOdIBOIIIOIHS U €€ pe3yabTaThI» 1
97 O6006menue o reme «IIpoucxoxnenne u pa3BUTHE )XKU3HU Ha 1
3emie»
98 O6006mmenue o teme «IIporcxoxkaeHne yemoBeka — 1
AHTPOIIOTEHE3»
99 O06o01meHne o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIIICHHUSIX OPTaHU3MOB)
100 O06006meHue o Teme «OpraHu3Mbl M cpefia OOUTaHUS 1
101 O06001meHne 10 TeMe «IKOJIOTHSI BUIOB U MO YJISIIHIN 1
102 O06006mmenue o reme «brocdepa — rimodampHas SKOCHCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5




YUYEBHO-METOJANUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; nof
penaknueii [Taceunnka B.B., Akimoneproe obmectBo «M3aarensctBo «IIpocBenienne»
buonorus, 11 knace/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; non
penaxuueii [Taceunnka B.B., Akioneproe o0mectBo «M3narensctBo «Ilpocsenienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

IUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Bbubaunoreka IOK https://lesson.edu.ru/06/10
bubmuoreka [1OK https://lesson.edu.ru/06/11
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