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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamety "buomnorus" (mamee - Oumosorwsi) Ha
YpOBHE cpeaHero obmero obpazoBaHus pa3zpaboraHa Ha ocHoBe demepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yrmyOnaéaHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMITOHEHTOB MpeaMeTHOW obnactu «EcTtecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxenusMm DOIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBISIIOTCS CIOCOOOM
nuddepennpan  oOy4eHHUsT Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUS H
MPU3BAaHbl O0ECMEUNUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM
o01IuM, cpeHUM MPodeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHUX Yy4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTENbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C MpodopHUeHTAlMe OOyYalomUXcs W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON OO0JacTh HAy4YHOTO 3HAHMWS, CBSI3aHHOTO C OUOJIOTHUEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydyebHomy mnpeamety "buonorus" maér mpencraBiieHHe O
Hea W 3ajadax Hu3ydeHusl yueOHoro mpenmera «buomorus» nHa yrimyOnéHHOM
YpOBHE, OmpenenseT 00s3arebHoe (MHBAPHUAHTHOE) MPEAMETHOE COJIEpKaHUE, €To
CTPYKTYpUpOBaHHE IO pa3feiaM U TeMaM, paclpeaesieHHe M0 Kiaccam,
PEKOMEHAYET TOCJIeIOBATEIbHOCTh H3YUEHMs] y4eOHOro Marepuajia ¢ ydE€ToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mporpamme mo Ouonoruu
peann30BaH TMPUHIIAI TPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTMU Ha YpPOBHE
OCHOBHOrO  oOumiero  oOpazoBaHusi, Onarogapss 4eMy MOpOCMaTpUBaeTcs
HaMpaBJICHHOCTh HAa  TOCIEAYIONIee pa3BUTHE  OUOJOTUYECKUX  3HAHWM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpYyXarwlled mnpupoaHoil cpene. B
nporpaMMme Mo OWOJOTUM TaKXe IMOKa3aHbl BO3MOXXHOCTH Y4e€OHOTo MpeameTa
«buonorusiy B peanmuzanuu  TpeboBanuit DPI'OC COO K MIaHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBLHON  JIE€ATEIHLHOCTH
OOy4JaromMXcs MO OCBOCHHUIO COJEpX aHUS OHOJIOTMYEeCKOro o0pa3oBaHWs Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero oduiero oopasoBaHUs
3aBepmiaeT Owojornyeckoe oOpa3oBaHME B IMKOJE ¥ OPUCHTHUPOBAH Ha



pacimiMpeHre U yriayOjeHue 3HaHHM OOyd4arouuxcs O >KUBOM HMPHUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOPUOJIOTUA U OWOJIOTMH Pa3BHUTHSA,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTrOTOBKY OOYy4YalOMIMXCAd K MOCIEAYIOUIEMY MOIYYEHUIO
Ouonornueckoro  oOpa3oBaHHMsi B  By3ax M OpraHM3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHUS COCTAaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TOJMYYEHHBIX TMPU  M3YyYCHUH OOydarouuMucs
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanus, B 10—11 kmaccax 3TH 3HaHMS TMOJyYarOT pa3BUTHE. Tak,
pacliMpeHbl U YriyOsjeHbl OHOJOTMYECKHE 3HAHUS O PACTEHHSX, >KHUBOTHBIX,
rpubax, OaKTepHsX, OpraHU3ME YEeJOBEKa, OOIIMX 3aKOHOMEPHOCTIX IKU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIIAHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS IOCIEMLYIOLIErO
BbIOOpa mnpodeccun. Bo3MokHa Takke MHTErpanus OHMOJOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHHUSIMHU, MOJYYEHHBIMH OOYYAIOIIMMHCS MPU HU3YyYEHUU
(bU3UKU, XUMHH, reorpaduu 1 MaTEMATUKH.

CrpykTypa mporpammbl 1o ydeOHomy mpenmery "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI UM 3BOJIOUMOHHBIN MOAXOAbl K HW3YYEHHIO OWOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE AJI )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHM3aliy, SBOJIOLUN OPraHUYEeCKOro Mupa Ha 3emie,
COXpaHEHHusi OHOJOorMuecKoro paszHooOpa3us miuaHeTsl. Tak, B 10 Kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJIOTHH, SMOPHUOJIIOTMHM U
OMOJIOTMM Pa3BUTHUS, TEHETUKU U CENEKLUUH, OMOTEXHOJIOTUH M CHUHTETUYECKOU
OMOJIOTMH, AKTYalIU3UPYIOTCS 3HAHUS OOydYaromMXcs MO OOTaHHMKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTcs HBONIOMUMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYyeOnsiii npeamer  «buonorus» mnpuszBaH  00ecneuyUTh  OCBOCHHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WIEH, MPUHIIUIIOB U MPaBuUI,
JIe)KAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, OIS,
OMOLIEHO3a, 3KOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTUXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MIPUKIIAIHBIX ACMEKTaX OMOJIOrMYECKUX 3HaHuM. J{is
pa3BUTUSL M TOJEpXKaHUS HHTEpeca oOyyaroumxcs K OHWONOrMHM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpXKaHUHU MPOTrpaMMbl
1Mo OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U PAa3BUTHS
TOM WM MHOW o0nacTu OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3ydenus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBIAJICHHUE  OOYyYAIOUUMHCS  3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra W NpUOOpEeTEeHHE YMEHUM
UCIIOJIb30BaTh 3TU 3HaHUA B (POPMUPOBAHMM MHTEpECA K ONpeenEHHON o0nacTu
npo(hecCHOHANBPHON ACSITENbHOCTH, CBSI3aHHOW ¢ OuosioTHed, WU K BBIOOPY
y4eOHOT0 3aBeICHUS I MTPOJOIKEHHS OMOJIOTHIECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Uu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUMI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSIX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTrooOpa3uv M OCOOCHHOCTSX OWOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUl, OMOreoneHos3, onochepa); 0 BHLAAIOIINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUSAX B OUOJIOTHH;

O3HAaKOMJIEHUE OOY4YaIOIIMXCS C METOAaMU TMO3HAHUS KUBOM MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OHOJIOTMHM, SMOPHOJOTMM U OWOJIOTMM pPa3BUTUSA, TEHETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OHOJIOrMM, MaJCOHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHUM B JabopaTopud W B mOpupoae (HaOMOAEHHWE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOy4YaloIIMMUCA YMEHHUSIMU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHaJIM3UPOBaTh W MCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMAIMIO; IMOJIb30BATHCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOMN; YCTAHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUUAIbHO-PKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEIACTBUS CBOEH JESITEIBHOCTU IO
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO0  OKPYXKAIOIUX  JIIOJeH; OOOCHOBBIBAaTH UM  COOJIOJATh  MEpPHI
npoPHIIaKTUKKA WH(GEKIIMOHHBIX 3a00J€BaHU, NPaBUiIa MOBEJACHUS B MPUPOJE U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHHBIX
CUTyallUsIX ~ MPUPOJHOTO U  TEXHOTEHHOIO0  XapakTepa; XapakTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BuUTHE Yy 00y4arOUUXCsl MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IPOLECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OMOJIOTMH, pEUIaeMbIMU €10 MpOoOJeMaMH, METOIOJIOTHe
OMOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS IKCMIEPUMEHTAIHHBIX
UCCIIEJOBaHUM, pelIeHus] OMOJIOrMYECKUX 3a/1a4, MOJEINPOBAHNS OMOJIOTUYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIHUTAHHUE y O0YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K YKUBOM MPHUPOJE B
IEJIOM U K OTZIEJIbHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMHUPOBAHHUE IKOIOTUIECKOM,
IFeHEeTHYEeCKOM TpPaMOTHOCTH, OOIIeH KyJIbTYphl TMOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOYyYarONIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
MPUPOAOTIOIb30BaHUN (COOJIO/ICHUE TpaBUJI TMOBEACHHUS B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(]ephl), COXpaHEHUH COOCTBEHHOTO 3/710POBbSI U 3/10POBbSA
OKpyXXalmux Jojaed  (cobmoneHuss Mep NpoQuiIakTUKH — 3a00JIeBaHMIA,
oOecrieyeHne OE30MaCHOCTH >KU3HEAESITEIbHOCTH B YPE3BBIYAMHBIX CHUTYalUSIX
OPUPOAHOTO M TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJb30BaHUSA
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe  YCIOBMH  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarolIMMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPAaCKTOPUH, CIOCOOCTBYIOIIEH
HOoCIeAYoIEMY MNPOPECCHOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO11ee 4ynca0 4acoB, OTBEACHHBIX HAa U3y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE CpeaHero obmero oopa3oBanus, coctamsger 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIEIO).

OT6op opraHu3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOYyYCHHUS OHMOJOTHH
OCYILECTBIISIETCS ¢ Y4ETOM CHEHU(PHUKU €ro COAEp aHUs M HANpaBJIEHHOCTU Ha
OpOAODKEHHE OMOJIOTMUECKOro  O00pa3oBaHHMA B OpPraHU3alUAX — CPEAHETro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTenbHBIM yCIOBUEM NMPU 00yYE€HUN OMOJIOTHH Ha YyriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTUdYecKkux pabor. Takke ydactue
OOy4YaronMXcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESETCS y4YuTeNleM Ha OCHOBE  HMMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKXAHUE OBYYEHUSA
10 KITACC

Copnep:kaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B TIPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHAas Hayka. KpaTkast uctopusi pa3BuTHS
Owonornu.  buonormdyeckne HAyKd M H3ydaeMble UMH  TPOOJIEMBL.
@dyHIaMEHTaJbHbIC, TPUKIAJHBIE W TMOHWCKOBBIE HAy4YHbIE HCCIECJIOBaHUS B
OHMOIOTHH.

3HadeHre OMOJOTUM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl Mmupa. [Ipodeccuu, cBsizanHble ¢ Ouosiorueidl. 3HaueHWe OWOJIOTHMU B
MPAKTUYECKON JEATCIIbHOCTA YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SIMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapsuH,
VY. I'apseit, I'. Mengnens, B. 1. Bepnaackuit, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIpYrUMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M HX H3yUYeHHE

KuBble cucTEeMbl Kak HOpeaMeT u3yudeHus Ouonoruu. CBOWCTBAa KUBBIX
CUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JIUCKPETHOCTb U LEIOCTHOCTb,
CIOKHOCTh M YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaAMOOpPTaHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alu KUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIH, OpPraHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOIAINE B KHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KMUBOTO. JKW3HB Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >kuBBIX cucteM. MeToasl Ouosiornyeckoil Hayku. HaOmopeHwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTeMaTh3alus, MeTaaHain3. [IoHsTre 0 3aBUCHUMON U
He3aBUCUMOM TiepeMeHHOU. IInaHmpoBanue »skcnepumenTa. IlocraHoBka w
npoBepka rumnore3. HyneBas runotesa. [loHsTHe BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorundeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUs PE3YyIbTATOB JKcnepuMmeHTta. [loHsAThe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanuu



Tabmunpt 1 cxembl: «OCHOBHbIE TpPHU3HAKK >KU3HW», «buomormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH >KUBOU
npuponb», «CTpOeHHE JKUBOTHOW KIETKW», «TKaHUW KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBeuecKoro opranusma», «buoreorenosy», «buocdepa», «Metoabl
U3YUYEHUS KUBOU MPUPOJIBI».

O6opynoBanue:  jmabopaTopHOe  OOOpyAOBaHWE I  IPOBEICHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJiorusi KJIeTKH

Knetrka — CTpyKTypHO-(QYHKIMOHalbHAsE eAMHULA KuBoro. Kcropus
OTKpbITUs KieTKu. Pabotel P. ['yka, A. JleBenryka. Kinerounas reopus (T. llIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJOXEHUS COBPEMEHHON KJIETOUYHOU
TEOPUH.

MeToapl  MOJIEKYJISIpHOM M KJIETOYHOW  OMOJOTMM:  MHMKPOCKOIHS,
xpoMarorpadusi, 31eKTpodope3, METOJ MEUYEHBIX aTOMOB, AuddepeHunanTbHOoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @hukcuposanuuix
K1emoK. DIEKTpOHHAass MUKpockonusa. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCcTpanuu

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

Tabmuibl u cxembl: «CBETOBONH MHUKPOCKOID, «IJIEKTPOHHBIA MUKPOCKOID,
«HMcTtopus pa3BUTHS METOI0B MUKPOCKOITHI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOMpENnaparbl pacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «l3yuyeHue METO/OB KJIIETOUYHOW OHOJIOTHUU
(xpomarorpadusi, snekrpodopes, aubdepeHaTbHOe EHTPUGYTHUPOBAHNE,
[TLP)».

Tema 4. XumMnuyeckasi oOpranu3anusi KJIeTKH

XUMHUYECKHM COCTaB KIETKA. Makpo-, MUKpPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4aCTUE B CTPYKTYpPUPOBAaHUU
KJIETKH, TEIUIOpEryisinuu. MuHepaibHble BEUIECTBA KJIETKU, MUX OHUOIOrMyeckas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl GenkoBoi Mosekysnbl. [lepBuunas
CTpyKTypa Oenka, mnenTuaHas CBs3b. BTopuuHas, TpeTu4yHas, 4YeTBEpTUYHAs
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudukaruss  OenKoB.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXxapyuabl, OJIUTOCAXaPUIbI U MOJUCAXAPUIBL.
OOmuit  mnaH CTpoeHHsT W (U3HKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlununpl. l'uapodunbHO-TUAPOGOOHBIE cBOMcTBA. Kiaccudukamms Tunumios.
Tpurnunepunbl, (GocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1Me cBoWCcTBa OMOIOTHYECKIMX MEMOpPAaH — TEKYy4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK um PHK. CrtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas criupans. MectoHaxoxaeHue u ouosorudyeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBia3u B Mojekyie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIUU B
kietke. /lpyeue Hyxneozuompugocghamer (HT®D). CexsennpoBanue JHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CtpykTypHas OUOJOTHSI: OMOXMMHYECKUE U OMO(DU3NUYECKUE UCCIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJeKkyn. Modenuposanue
CMpPYKmMypbl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzain u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JemMmoHCTpanuu

[Toptpetsr: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Ywikunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[uarpammbl:  «PacnpenesnieHMe XMMUYECKMX JJEMEHTOB B  HEXKHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr 1 cxembl: «lleproguyeckas TaOiaMIla XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIbI», «BellecTBa B COCTaBe OpraHu3sMoBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpOeHHE MOJEKYI
yraeBoAoBy, «CTpoeHHe MOJIeKyNl JUNuaoB», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenune moiieKyasl ATD».

O6opynoBanue: XuMu4ecKkas nocyza u 000pyaoBaHuE.

JlabopaTtopHnasi pa6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
PEAKLINIY.

JlaGopatopnass  paGora  «lcciegoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u pyHKIMH KICTKH

Tunbel KJIETOK: JyKapuoOTHYeCKas | Mpokapuotuueckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KiIeTKU. KiteTouHnasi cTeHka OakTepuil U apxen.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBaHUE AYKapHUOTUYECKOU KJIETKH.
[Mnazmatuueckass MemOpana (mnasmainiemma). CTpykTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTUUYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddysus, obneruéunas auddys3us), akTUBHBIA (MEPBUYHBIA M BTOPHUYHBIHI
aKTUBHBIN TpaHcropT). Ilomynponuniaemocts MemOpaHbl. PabGora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuro3. Jk301uTo3. Kinetounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[urtonna3ma. [luto3one. Llutockener. [Ipmxenne nutormnasmel. Opranou bl
KkieTkn. OnHoMeMOpaHHbIE OPraHoMAbl KJIETKU: SHIOMIIa3MaTHYeCcKas CeTh
(OIIC), anmapar ['onpmku, JTU30COMBI, UX CTpoeHHE U (pyHKUMU. B3aumocBs3b
OJJHOMEMOpaHHBIX OPraHouA0B KieTKH. CTpoeHue TrpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['magkuii  (arpa”yfsipHbIA)  3HJIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkuus anmapata ['onsmku. Moougurayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxos 6 annapame [onvoxcu. Tpancropt
BEIECTB B KJIETKE. Bakyosn pactuTesibHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKU:  MHUTOXOHJAPHUHU,  IUIACTUIBL
Ilpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue u GyHKIMA MUTOXOHApUN H Tuiactui. llepBuunsble,
BTOPUYHBIE M  CIOXHBIE  IJIACTUABI  (POTOCHHTE3UPYIOIIUX  JYKAPHOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kietku CTpoeHrne M (QyHKUUM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MpIlLIEUHbIE  KJIETKH.
Axmunogvle KOMNOHeHmbl HeMbluleuHblx Kiemokx. Muxkporpyoouku. Kierounsrit
neHtp. CrpoeHue © JBUXKEHHE JKTYTHUKOB M pecHHYeK. MUKpoTpyOouku
uuToruiasmel. LlenTpuons. benku, accoyuupoeanHvle ¢ Muxpoguiamenmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sapa, XpoOMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHUE U
byakuun. SnepHpiii 6enkoBbIA MaTpukC. [IpocTpaHCTBEHHOE pacMOIOKEHUE
XpomMocoM B wuHTepdasHOM sape. yxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuxa s0epHou 000104KU 6 Mmumo3ze. FoepHulil
mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE 3YKApUOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpOoeHME  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKOM, MHKPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlabopaTopuass pabora «/3ydeHue CTpOCHHSI KJIETOK Pa3IUUYHBIX
OpraHU3MOBY.

IpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpPaHbBD».

JlaGopaTopnass padora «lVccinenoBaHue IUIa3MOIM3a U JICMJIA3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTuyeckass padora  «lI3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENbHBIX KIIETKaX».

Tema 6. OOMeH BellecTB M NMpeBpPallleHNe JHEPTHH B KJIeTKe

AccUMHUIIALINS M AUCCUMMIISIIUS — JIBE€ CTOPOHBI MeTabonu3ma. Turbl oomMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHBIA. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTudeckoe obecredeHue KiIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporieccax. DepMEeHTATUBHBIA XapakTep peakiuil KJIETOYHOIrOo
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATUBHBIX
peaKkiuii OT pa3IM4HBIX (DAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BEIIECTB B KieTke. {DOTOCUHTES.
AHOKcucenHbIll U OKCcuceHHbIl omocunmes y oaxmepuii. Ceemocobuparowjue
nueMeHmbvl U NUCMEHMbl PeakyuoHHo20 yeumpa. Poiib XJIOPOIIaCTOB B MPOLECCE
dotocunTe3a. CeToBast u TeMHOBas (a3wl. Pomoovixanue, Cs., Cy. u CAM-munoi
gdomocunmesa. 1lpoaykTuBHOCTh (hoTOCHMHTE3a. BiusiHue pa3znuyHbiX (HAKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTES. Paznoobpaszue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepuH, >KeNe300aKTepuu, CEepoOAKTEPUH, BOJOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buasl OposkeHus. I[IponykTel OposkeHHS M HX
WCIIOJIB30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN ATAIL. [ THKOIN3 — OECKUCIIOPOTHOE PACIICTUICHUE TIIFOKO3BI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouojgoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
bocdopunupoBanue. Iuepeuss membpannozo epaduenma npomonos. Cunmes



AT®D: paboma npomonnou AT®-cunmasel. llpenmyiiecTBa a’poOHOTO MyTH
oOMEeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JdemMoHcTpauuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCcUHTE3Y, «DHEpreTUIeCKul 00MeH», «brnocuHTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyioBaHHE: CBETOBOM MHKPOCKOI, 000PYIOBaHUE JIJISi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopaTtopnass  paGora «/3yueHWe  KaTAIUTUYECKOW  aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopaTtopnass padora «U3yueHue (HEepMEHTATUBHOTO PACHICIUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JladbopaTtopnass pabdora «CpaBHeHue TipoliecCOB  (oTocMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U ILIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun MatpuyHOro cuHTe3a. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTpUYHOTrO cUHTe3a. Peannszanus HaciaeacTBeHHOM nHPopManuu. I'eHeTnueckuit
KO, ero cBoucrBa. Tpanckpunuus — marpuudbii cuHte3 PHK. IlpuHiuumnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnousi 6uocuntesa Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OounocuHTe3e Oenka.

Cospemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalys reHoma y
MPOKAPUOT U DYKApPHUOT. Peryinsiiius akTUBHOCTH T€HOB Yy MpokapuoT. ['mmortesa
onepoHa (d. XKaxo0, XK. Mano). Mozrexynsapuvle mexanuzmvl IKCNPECCUuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynauns 0OMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJUTaTHBIE mapa3uTbl. CTpoeHUE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KuzHeHHbIU YUK
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogpacos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupychubie 3aboneBanus 4enoBeka, UBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u amanuz o6orvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JleMoOHCTpanuu

[Toptpetsr: H. K. Konbnos, /1. 1. iBaHOBCKMiA.

Tabmumpt u cxemsl: «buocunres Oenka», «['eHeTnyeckuii koa», «Bupyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co3ganue MOAEIHN BUPYCa».

Tema 8. JKu3HeHHBIN HUKJ KJIeTKH

Knerounslii 1uki, ero mepuoabpl W peryisnus. WHtepdaza U MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaronmx B uHTepdaze. [loAroToBka KIETKU K
nenenuto.  [IpecunTteTnyeckuii  (MOCTMUTOTHYECKWN),  CHHTETHUYECKHMH W
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunsbiii cunre3 JJHK — pemnmkanwus. [Tpunuunsr pernmmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIM  CHHTE3, AHTUNAPAJUICIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Temomepsl u

TeroMepaza. XPOMOCOMHBIH HaOOp KIETKM — KapuOTUIl. JIUTIIOMAHBIN |
rarylouIHBIA  HAO0Opbl  XpoMocoM. ['oMojornuHble XpoMOcOMBI.  [lomoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. CTaguy MHUTO3a MU MNPOUCXOJAIIME B HUX

nporneccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHune
MHUTO3a.

Perynsinua mMuToTMYecKoro uukia kietku. [Iporpammupyemasi KjaeTodHas
rubesnpb — arnomnTos.

Knerounoe s1po, XpoMocoMmbl, (yHKIMOHAJIbHAs TEHOMHKA. Mexanuzmvl
npoaughepayuu, ougpgepenyuposxu, cmapenusi u ubeau xkiemox. «lL{ugpposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemMmoHCTpanuu

Tabnuupsl U cxeMbl: «KU3HEHHBIA UK KIETKW», «Murtos», «CTpoeHue
xpomocomy, «Permmmkamusa JJHK».

O06opynoBaHuE: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «MUTO3 B KJIeTKax
KOpELIKa JIyKay.

JlaGopaTopHnas padora «3yueHue XpOMOCOM Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlaGopaTopHasi padora «HaOmroieHre MuTo3a B KJI€TKaX KOHUMKA KOpelika
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue U pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOEHUSI M JKM3HEACSATENBHOCTU  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHbIE TpPUOBI, OJAHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHUAIbHbIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacoIOKEHHS TKaHEH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M 4Y€NOBEKA. THMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COEJIMHUTENIbHASA, MbIIIEeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUsS, (PYHKUUH H
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W TIeHEpaTHUBHBIE OpraHbl pacteHuil. OpraHbel U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHH ckeneT. CTpoeHue u
TUNBI COEINHEHUS KOCTEH.

JIBmxeHne  opraHm3MoB. JIBW>KEHHE  OJHOKIIETOYHBIX  OPTraHU3MOB:
amMEO0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BHKEHHME MHOTOKJIETOYHBIX PaCTCHUI:
TPOIIU3MBI M HACTHUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. Ilorsomenne BOJBI, YIVIEKHCIOTO rasa u
MHHEPAJIbHBIX BEUIECTB pPacTeHUsIMU. [IlnuTaHue XKMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOUYHOE TNuIleBapeHue. IIuTaHne NO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
[ULIEBAPUTENBHOTO TpakTa. [lumeBapurenbHbie xenesbl. [lumeBapurenpHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[prxanue pacrenuil. J{pixanue >xuBoTHbIX. {uddysus
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHoe npixanue. /[pIxarenbHas MOBEPXHOCTb.
’KabGepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4eloBeKa. MexaHW3M BEHTWISILIMM JIETKUX Yy NTUI U
MJIeKOTUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHCcnoOpT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpoOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTeMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru KpoBooOpaileHus. IBOIIOLIUOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. Paborta
cepaua v €€ peryJisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHud. Beigenenune y
)KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BbigeneHus. OuiabTpanus,
CeKpenusi U 00paTHOE BCAChIBAaHHWE KaK MEXaHW3Mbl pabOThI OPTraHOB BbIIEJICHUSI.
CBs13b IOJIOCTH TeJa C KPOBEHOCHOM U BBIJIEUTENBHON cUcTeEMaMu. Boijenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (PyHKITMOHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHoOpbl
OakTepuil M ULUCTHl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPACTEHUU.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3ammra opranm3Ma OT Ooje3Hei. MiMmyHHas cuctema yenoBeka. KieTouHbdi u
TYMOPAJIbHBIA MUMMYHUTET. BpoXIEHHBIH M TPHOOPETEHHBIA CHEHMPUUECKUI
UMMyHUTET. Teopusi KIOHaIbHO-cenekTuBHOro mMmyHurera (I1. Dpmux, G. M.
bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PAa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxkxumocTte uM  perymsinus y  OpraHusMmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PazgpakumMocTe W perymsamus y
pacteHuii. PocToBble BemecTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduieKTOpHass peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTJIIeNIbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHas perynsiuys ¥ 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKenespl DSHIOKPUHHOM CHCTEMBI M HMX TOPMOHBL. JIeHCTBME TOPMOHOB.
B3auMocCBs3bp HEpBHOW U DHIOKPUHHON cucteM. [ wumnoramamo-runoduszapHas
CUCTEMA.

JemMmoHCTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuier 1 cxembl: «OIHOKIETOYHBIE BOJOPOCITHY», «MHOTOKIETOUHBIE
Bojopocian», «bakrepum», «IIpocreimme», «Opranbl LIBETKOBBIX PAaCTCHUID,
«CucTteMbl  OpPraHOB  TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacteHuit», «KopHeBbie cuctembny, «CTpoeHue CTEOISD,
«CTpoeHue JHUCTOBOW IJIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIEeT YelIOBEeKay,
«IIumeBapurenbHass  cucreMa», «KpoBeHocHass cucrema», «/lpixarenpHas
cucrema», «HepBras  cucrema», «Koxa»,  «MpllieyHas  cucreman,
«BprgenurenbHas cucTeMa», «JHIOKPUHHAS cucTemay, «CTPOCHHE MBIIIIBD),
«AMMyHUTETY, «Kumeunomnonoctaeiey, «CxemMa IATAaHUSI ~ PACTECHUIN»,
«KpoBeHOCHBIE  CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHUE THUAPHI»,
«Ctpoenue mniaHapum», «BHyTpeHHee CTpoeHHe O0KAEBOro 4epBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkm», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MUKPOMNPENapaThl OAHOKIETOYHBIX
OpraHU3MOB, MHUKpONpENapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, WIJIOKOXKHUX, dUBbIE JK3EMIUIIPhl KOMHATHBIX PAcTEHUM, repdoapuu
pacTeHWil pas3HbIX OTAEJIOB, BIIAXKHBIE TIpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEeKa,
00opyioBaHUE AJIsl JEMOHCTPALIMY TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PaCTEHUH,
pacieruieHus Kpaxmania U OeKoB Mo AecTBUEM (pepMEeHTOB, 000PYIO0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGopaTopHnasi padora «/3ydeHue opraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OPraHu3MOB: Oecrnojoe (BKJIOYas BEreTaTUBHOE) U
nojsoBoe. Buael  Oecrnonoro  pa3MHOXKEHUS:  IOYKOBAHUE,  CHOPYJIIALMS,
dbparmeHTaius, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBble KieTkH, win rameTtel. Meno3. Craauun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyecknii cmpici
M€i03a M TMOJOBOro Impouecca. Melo3 U ero Mecto B JKM3HEHHOM IUKIIE
OpPTraHHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameTorenes y »kuBOTHBIX. [10J10BBIE Keie3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOIOTHS — HayKa
O pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha u3 enagHvlx NPoodIEM IMOPUOTOCUL.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Cramun >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jarymku). [poOnenme. Tumsl  apoOieHUs.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munol
onacmyn. OCOOCHHOCTH APOOJCHUS MIIEKOMUTAIOMIUX. 3apOJbIIICBbIC JIMCTKU
(racTpynsinus). 3akiaaJKa OpraHOB U TKaHEHW U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTeld pa3BUBAIOLIECTOCS 3apojbiiia (dMOpHOHAIbHAS WHIYKIIHUSA).
3akyagka IUlaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrnusHue Ha 3MOpUOHAIBHOE pPAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue >XuBOTHBIX. [locTamMOpuoHanbHBIM mepuoa. [Ipsmoe u
HenpsiMoe pas3BuTHe. Pas3Butne ¢ Metamopdo3oMm y OeClOo3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. DBHOJOrHYECKOE 3HAYEHUE MPSMOr0 M HEMPsIMOTo



pPa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpOJEe. Tumbl pocrta KUBOTHBIX. DAKTOPHI
PEryJIAIU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBHOTO Pa3BUTHS
y KUBOTHBIX U yenoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHue U CMEpTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxxeHue u pasButue pacteHuid. ['amerodutr m cmopodur. Meiio3 B
JKU3HEHHOM Iukie pacteHuil. (OOpa3zoBaHWe CIOp B IIpoliecce Mekosa.
['ameTtorene3 y pacteHuid. OIUIOOOTBOPEHHME M PA3BUTHE PACTUTEIBHBIX
opranu3moB. J[BoifHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHU.

MexaHu3MBbl peryisiliii OHTOT€HE3a Y PAaCTCHUH U KUBOTHBIX.

JemMmoHCTpanuu

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

Tabnmuupel u cxembl: «BereraTuBHOe pa3sMHOXKEeHHE», «THUIBI OECronoro
pa3MHOXEHUs», «Pa3zMHOXEHHE XJIaMUIOMOHAIb», «Pa3MHOXEHHE HBIJICHBD,
«Pa3MHOXeHue TUAPB, «Meio3y», «XpoMocoMmbl», «l'amerorene3», «CTpoeHue
ANIEKIETKH U cliepMaTo3oniay, «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HenpsiMoe pasButue», «Pa3Butue Maiickoro xyka», «Pa3Butne capaHum,
«Pa3Butne JSTymKn», «BOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX PACTCHUW,
«CTpoeHune ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBI».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax.

IIpakTnueckass padora «BblsiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MMO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHKUM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poinp O0T€UECTBEHHBIX YUEHBIX B PA3BUTHUHU
renetuku. Padorer H. K. KonenioBa, H. 1. BaBunonra, A. H. benoszepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJuieNIbHBIE TEHbl, AJbTEPHATHUBHBIE TPU3HAKU, JOMHUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3UT0Ta, YUCTAsl TUHUS, THOPHUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHUKW:  THOPHUIOJOTHYECKHUN,  IUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHI.

JdemMoHcTpauuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumogees-PecoBckuid.

Tabmuibl u cxembl: «MeToIbl TeHeTUKIY, «CXEMBbI CKPEIITMBAHS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

HUCCICIOBAaHUIN.
Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaens — 3aKoH

eAMHO00pa3usl ruOpUIOB MepBOro nokoJyieHus. [lpasuino nomuHupoBanus. Bropoi
3aKOH MeHaensa — 3aKOH paclICIUIeHUs NPU3HAKOB. [luTonmorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyromniee ckpemupanue. [[poMeKyTOUHbIM XapaKkTep HACIECAOBAHU.
Pacuierienre npu3HakoB pU HENTOJITHOM JIOMUHUPOBAHUH.

JurnOpuaHoe ckpemyBanue. Tpetuil 3akoH MeHaens — 3aKk0H HE3aBUCHUMOTO
HACJICIOBAaHUSI  IPU3HAKOB. [{utonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpEILIUBAHUS.

Cueriennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIN MEXaHWU3M ONPEIEIICHHS T10J1a. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

['enoTun kak uenoctHas cucrema. [meioTponusi — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMOJelCTBUE HEAUICNIbHBIX T'E€HOB.
Kommnementapunocts. Dnucras. [lonumepust.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTEHHM, >KMBOTHBIX M YEJIOBEKa, a
Takke (U3NOIOTUUECKUX TIPOIIECCOB, TMOBEICHUS W KOTHUTHBHBIX (YHKIUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SIHH
— TIapa3uT» U «XO3IUH — MHUKpoOMOM». ['€HeTHyeckue acmeKThl KOHTPOJsS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCTpanuu

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

Tabnuup! u cxembl: «IlepBbiii 1 BTOpoi 3akoHbl Menaens», « Tperuit 3akoH
Menpaens», «AHamusupyrollee CKpeumpanue», «HemnosiHoe IOMHHUPOBaHUEY,
«CrieruieHHOE  HaCJIeJIOBaHWE TIPU3HAKOB Yy JApo30mib», «l'eHeTuka momay,



«Kapuotun uyenoBeka», «Kapuotun apozoduiby, «Kapuotunm nTHIB,
«MHOX€eCTBEHHBIN aJIenn3M», « B3auMO1e1ICTBUE T'€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTPAIlMM 3aKOHOB  €IMHO00pa3us
THOpUIOB TIEPBOTO TIOKOJICHWS U PACIICIUICHUS TPU3HAKOB, MOJCIb IS
JIEMOHCTpPAllUM 3aKOHA HE3aBHUCHUMOTO HACJIECIOBAHMS IPU3HAKOB, MOJEINb IS
JIEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MNPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas padora «l3ydyeHue pe3yapTaTOB  MOHOTMOPHUIHOTO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumoneiictBue reHoTHMna W cpeabl mpu  GopmupoBaHud (peHoTHmna.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MpPHU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnas u3MeHYUMBOCTb. Ponb cpeasl B (popMupoBaHUU
MOAM(PUKALMOHHON HM3MEeHYMBOCTH. Hopma peakuuu npusHaka. BapruannoHHBIM
psan u BapuanmonHass kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAIIMOHHON
VM3MEHYHUBOCTH.

['eHOTHIIMYECKAsT N3MEHYUBOCTh. CBOMCTBA FT€HOTUIINYECKON M3MEHUMBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOUHATHBHASI, MyTal[MOHHASI.

KomOunaTuBHas W3MEHYMBOCTH. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHUHUBOCTH B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BHIbl MyTalnuil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAaHHbIE MyTanuu. SnepHeie U
nuToIIa3MaTuyeckue myranuu. CoMaTHdecKue M MoJioBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanud. MyTareHpl W WX BJIUSIHUE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIecCa. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacienctBeHHoM m3MenunBoct (H.U. BaBunon). BHesjepHas M3MEHUMBOCTH U
HACJICJICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUx Qakmopos 8
HAac1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHCTpanuu

[Toptpersr: I'. ne ®pu3s, B. Moranucen, H. 1. BaBunos.

Tabmumpl w  cxeMbl: «Buabpl u3MeHUHMBOCTHY, «MoauduKamMoOHHAS
U3MEHUYUBOCTBY, «KomOuHaTuBHas U3MEHUYHUBOCTbBY, «Meito3,
«OmnoaotBopeHuey, «I'eneTnueckue 3a00JeBaHMs YENOBEKay, « Bubl MyTauuiiy.



ObopynoBaHue: KHUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadum) >KUBOTHBIX C PA3TMIHBIMH BHIAMH H3MEHUYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(UKAIMMOHHON W3MEHUMBOCTU. [locTpoeHue BapualMoOHHOTO psAna U
BapUAILMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuun y Jjapo3odmibl  (Ha TOTOBBIX
MUKpOIpEnaparax)y.

Tema 14. I'eHeTHKA Yesl0BeKa

Kapuotun dyenoeka. MexayHapojHas IporpamMma HCCIEAOBAaHHUS T€HOMaA
yejgoBeka. MeTonbl  M3yYeHHMsI T'€HETHMKM  YeJIOBEKAa: TIeHEaJOTHMYECKHiA,
OJIM3HEIIOBBIH, LIUTOI€HETUYECKUH, MOIYJISIUMOHHO-CTaTUCTUYECKUM,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHnHOE ONPENIECIICHHE TrE€HOTHUIIA!
MMOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[TIIP-ananu3a. HaciaencTBeHHble 3a00iieBaHUs YeoBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3HH 4YenoBeKa. boJie3HW ¢ HaCNEICTBEHHOW MPEeApaclionoKEHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPAILICHUN U JICYCHUU T'€HETUYECKUX
3a00JeBaHUi 4YesioBeKa. MenuKo-TeHeTUUeCKOe KOHCYIbTUpoBaHUue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACTIEKThl MCCIICIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enernueckre (akTOpbl TOBBIIMICHHONW UYYBCTBUTEIBHOCTH 4YEJIOBEKa K
($bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYy»Karolei cpeanl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JemMmoHCTpanuu

Tabnuuel 1 cxembl: «Kapuotun uyenoBekay, «MeToabl U3ydeHUs T€HETUKHU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBIE€HUE U aHATIU3 POJIOCIOBHO.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanust W celeKuMs. 3apokKIACHUE CEJIEeKIMA U JOMECTUKAIUU.
VYuenne H. W. BaBunoBa o lleHTpax NOpOUCXOXKIACHUS UM MHOTO0Opa3us
KYJBTYPHBIX pacTeHuil. Poisib cenekumu B CO3/1aHUM COPTOB PACTEHHUM WM MHOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pSIOB B
HaciaeAcTBeHHOM wm3MeHuMBocT H. WM. BaBunoBa, ero 3HaueHme i
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMOHHOM padoThl. McKyccTBeHHBIH OTOOp: MacCOBBIA U
VIH/IUBU 1Y QJIbHBIM. DTarnsl KOMOMHAIIMOHHON CCJICKIIUU. HcnwiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOpP TO TEHOTHIY C TOMOIIBIO OICHKU
(dbeHoTUIa MOTOMCTBA U OTOOP IO TeHOTHUITY ¢ TToMoIIbio aHanmu3a JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThI.
PaanalluOHHBIN U XUMHYECKUI MyTareHe3 Kak MCTOYHUK MYyTalluil y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPENAKTUPOBAHHUS U METOJOB
pexomOunanTHbIX JJHK mi1st momydenust ncxoqHoro Matepuana st CEJIEKIHH.

[lomyuenue MOJIUIIJIOU/IOB. BuyTtpuBunosas ruOpHIn3aIus.
bnuskoponcTBeHHOE — CKpellMBaHuWe, WM MHOpuauHr.  HepojactBenHoe
CKpelMBaHue, win ayropuauHr. I'erepo3uc u ero npuuuHbl. Mcnonbs3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rudbpuauzanus. [Ipeononenue Oecruionus
MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CENEKIIUA PACTEHUIN U KUBOTHBIX. «3enéHast
DesonoYuUsL.

CoxpaHeHHE U W3yYEHUE I'€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH U
UX JUKUX pOAWYENd A CO3JaHUsl  HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJIbTYp. HM3yuenue, coxpaweHue u  YHpaeieHue
2eHeMmUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMBICA0BHIX HCUBOMHBIX
8 Yensax YAYUUeHUsl Cyuecmeyomux U co30anusi HO8blX NOPoo, TUHUL U KPOCCO8, 8
MoOM uucie ¢ NpUMEHeHUEeM COBPEeMEHHbIX Memo008 HAYYHLIX UCCLe008aAHUL,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JemMmoHCTpanuu

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

Tabnuibl 1 cxeMbl: «LIeHTpbI TPOUCXOXKAEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOW M3MEHUYMBOCTH,
«Mertonpbl cenexkumny, «OtnanéHHas rudpuanzanus», «MyTtareHes».

JlaGoparopHasi pabora «/3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U TTOPOJT
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHrue METOA0B CEICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHnID».

IkcKkypeusi «OCHOBHbIE METOJIbI M JOCTHMIKEHHUS CEJIEKIMU PAcTeHUH W
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENBHBIM y4YacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaTOpUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJiorusl U CHHTETHYECKAS OHOJIOTHSA

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJOIMH, — KIJIETOUYHbIE M TKaHEBbIC
KYJBTYPBI, MUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJENHe. MukpoOuosornueckuii cuHte3. OOBEKThl MHUKPOOMOJIOTHYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nilaHre TEeXHOJOTMii U MHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaOIIUECs B MPUPOIe OMOCUHTETHUECKHUE MYTH.



Kinerounasa unxeHepusa. MeToasl KynbTypbl KIETOK M TKAHEM PACTEHHU U
KUBOTHBIX. Kpuobanku. Comatudeckass ruOpuau3aius W COMATUYECKUH
smOpuorene3. lcrnonap30BaHWe TaluIOMJOB B CeJIeKUUU pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumei. Vcnonv3zosanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHHUE XUBOTHBIX. METOJ TpaHCIJIAaHTAUUU SIAEp KIIETOK.
Texnonozuu 0300po8enus, KYTbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass W TE€HHasg HWHKEeHepHs. VICKycCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHanTHBIX [IHK. Cozdanue mpamnceennvix opeanuzmos.
JlocTmkeHrnss M = TEepCIeKTUBBl  XPOMOCOMHOW WM T€HHOW  HMH)XKEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meauiuna. [THP-
JUarHoCTHKa. MeTaboJOMHBIM aHanu3, TEHOLEHTPUYECKUH aHalu3 MpoTeoma
YyeJaoBeKa JUIsl OLUEHKM COCTOSHHS €ro 3J0poBbiA. VICIonb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omommxenepus g pa3pabOTKH
(GyHIaMEHTAIBHBIX OCHOB MEIULMHCKHX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOIro OMONpPHUHTHUHIrA M ckaddoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbl0 oOecredeHuss KOMOUHHPOBAHHOMU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBi€HHE MOJNEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpPYcOB, BBI3BIBAIONIUX 0CO00 OMAacHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemMmoHCcTpanuu

Tabmunps! u cxembl: «Mcnoib30BaHNEe MUKPOOPTaHU3MOB B TIPOMBILIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «I'eHHass HHKEHEPU».

JlaGopaTopHnasi pabora «3ydyeHue 00beKTOB OUOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHrne MOTOYHOKHUCIBIX POAYKTOBY.

JKckypeusi  «bUOTEXHONOTHMS — BaKHEWINAs MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOACTRO)».



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCS TPOrpaMM CpeIHero oOmiero oOpa3oBaHUsA: JUYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl IO OMOJIOTUH
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYYAIONUMUCS POCCUUCKON
IPAXKIAHCKON HJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPENCNCHUI0, Haluuyue Mmomusayuu K OOydYeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPaAUIUN Pa3BUTUSA OHOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCOZHAHUS  DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUSI MPOrPaMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B EJIUMHCTBE Y4Ye€OHOW UM BOCHUTATEIbHOW JEATEIbHOCTU B COOTBETCTBUHU C
TPAIUIIUOHHBIMU POCCUNCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPECHHEH TMO3UIMKA JUYHOCTH, NATPUOTH3MA H
YBOXKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTApUIEMY MOKOJECHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEXHOTO OTHOUIEHUS] K KyJIbTYPHOMY HACIEIUI0 H
TPAAUIHUSAIM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon depepanuu, npupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buosorus»
JIOJKHBI OTpaXKaTh TOTOBHOCTh M CITIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKJICHUH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOIIECCE peaIM3allii OCHOBHBIX HaNpaBICHUN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUINH 00YYarOIIETOCsI KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTA MNPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUHA YYCOHBIX M TO3HABATEIBHBIX 3a7a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KyIbTYPHBIMU [IEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3aJlad, YBaXKUTEIBHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU JIESTENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON WJIEHTUYHOCTH,
MAaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YYBCTBAa OTBETCTBEHHOCTH MEPEL
PonunHoi, ropaoctd 3a CBOM KpaW, CBOK PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBIICHHUE U
pa3BuTHE OWMOJOTUM, TOHUMAHUSI 3HAUYCHUST OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto W 3amure OTeuecTsa,
OTBETCTBEHHOCTbH 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO IOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCH HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIaJa B TMOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTENSAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHUS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauuusMu HaposioB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JAEHUCTBUS dKUBOM MPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQXEHUIO B Pa3HbIX BHUAAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHHuA, GOPMHUPOBAHHS KYJIbTYPbl 310POBbsI H
IMOIMOHAJILHOTO 0JIaronoJIyYns:

NOHMMAHUE U peaju3alus 3I0pOBOr0 M 0e30macHoOro ooOpasza KU3HU
(310poBOE  TUTaHUE, COONIIOJICHHE TUTMEHUYECKHX TMPaBHI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHIATHH © OTABIXa, peryisapHas (undeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyA0BOT0 BOCTIMTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAHHWE IIEHHOCTH MAacTEpCTBa, TPYIOIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HUHTEpeC K pa3iaudHbiM chepaM MpodheCCHOHAIBHOU NESTeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymed mnpodeccun W peaT30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTUYECKH I€JIECO00pa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBLIIIIEHUE YPOBHS OKOJOTMYECKOMW KYJIbTYphl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB M OLEHKM HX BO3MOXXHBIX IOCIEJACTBUM IS
OKPYKaroUIEn Cpebl;

OCO3HAaHHE TJI00aJBLHOTO XapakTepa JIKOJIOTHUYECKUX MpoOJeM M MyTed uX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUS M YMEHUsI TIPpU pelIeHUH NPoOJeM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOZICHME  TpaBUJ  TOBEACHUS B TIPHUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHWE pPABHOBECHUS B HSKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HENpUATHE JECWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOLIEH
NPUPOIHON Ccpefie, YMEHHE MPOrHO3UPOBATH HEOJIAroNpUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, YKOJIOTUYECKONU KYJIbTYPHI,
OTIbITa AeSITeNIbHOCTU IKOJIOTUYECKOM HAIPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIBHONW, KOMMYHUKATUBHOW M COIMAJIBLHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JESITEIIbHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM W YWTATEIBCKOM KYJIbTYpbl KaK CpeCTBa
B3aMMOJECHCTBUS MEXKIY JIOAbMH U MO3HAHUS MUPA;

NOHMMaHUE creun@uky OHOJOTMM KaK HayKH, OCO3HaHUS €€ pojiu B
(GbopMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEJIOCTHOTO
MPEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeIOBEKa U
o0miecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MNpoOseM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJiI COBPEMEHHOW ITMBUIIM3AINH:
o0OecriedyeHrss HOBOTO YPOBHS Pa3BUTHsS MEAHMIIMHBI, CO3/JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaThb PECypCHble  MpPOOJEMBbl  pa3BUTHUSA
4eJI0BEYECTBa, TIOUCKA MyTEeH BBIXOJA U3 IJI100ANbHBIX SKOJIOIMUECKUX MPOOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIONb30BAaHUIO TPHUPOJHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOrMYECKUX 3HAaHUM B LEJIAX
NOBBILICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OOydJarouuxcs, GopMupyemon
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIIOJIb30BaTh TOJy4yaeMble 3HAHUS M1 aHalu3a M
OOBSICHEHHSI SIBICHUM OKPYKAIOIIET0 MUpPAa M MPOUCXOISAIIUX B HEM HM3MEHEHUH,
yMEHHE JelaTh OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE HAyYHBIX (DAaKTOB H
UMEIONINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS IS
pelIeHus mpooyieM B pealibHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW MAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEephIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATbHI

MertanpeameTHble pe3yabTaThl OCBOEHHMs yueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAuMMbIE Uil (OPMHUPOBAHUS MMPOBO33PEHUS OOYHYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOILEHAYYHBIE MOHATUSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHUpa M CHEIU(PUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, ABJICHUE, IIPOLECC,
CUCTEMa, HAay4YHbIH (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClleIoBaHNe,  HAONIOZEHHWE,  M3MEpeHHe, JIKCIEpUMEHT U  Jpyrue);
YHUBEpCAJIbHbIE Y4YeOHbIE JEUCTBUS (IIO3HABATENIbHBIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), o0ecreunBaronne (dbopmHpoBaHue (yHKLIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHONM KOMIETEHIIMM OOYyYaroUIMXcs; CIIOCOOHOCTH
00yyYaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUTIIIMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpCaJdbHbIC Y4YcOHBIC JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrate wu3ydyeHHs OWOJIOTMM HAa YPOBHE CPEAHEro OOLIEro
oOpa3zoBanus y oOywatomeroca OyayT c(hOpPMHUPOBAHBI IO3HABATEIbHBIC
yHUBEpCaJIbHbIC YUeOHbIE JCHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAJLHbBIE yUeOHBIC
JIEHUCTBUS, PETYJSTUBHBIC YHUBEpPCAIbHBbIC Y4eOHbIE JEHCTBUSA, COBMECTHAS
JESITEIIbHOCTD.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIEeTo
00pa30BaHus JOJKHBI OTPAXKATh:

Osgiajenue YHHUBepPCAJIbHbIMH y4eOHBIMHU MO3HABATEJIbHBIMHU
AEUCTBUSMM:

1) 6a3oBbIe JJOrHYECKHUE AeHCTBUS:

CaMOCTOATENLHO  (OPMYJIHMpPOBAaTH W aKTyaJIU3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHM 3HAHWH MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIacCu(HuKammu, 0000IIeHNs ), pACKPHIBATh CMBICIT
OMONOTUYECKUX TOHATHH (BBIACHATh WX XapaKTEepHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3M C IPYTUMH MTOHSTHUSIMH );

OMPENCNATh 1ETU JeATCILHOCTH, 3aJaBas IapaMeTpbl M KPUTCPHH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATCIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DAKTOB W SIBJICHHIMA
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTU W MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE cpencTtBa IS TPEACTABIICHUS
CYIIIECTBCHHBIX CBSA3€H M OTHOIICHWHA B M3YYaeMBIX OHMOJIOTHYECKUX OOBEKTaxX, a



TaKkKe  MPOTUBOPEYMII  pa3HOrO  poja,  BBIABICHHBIX B Pa3lUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIaH PEUICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOODJAWHUPOBAaTh M  BBHINOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,

pa3BUBATh KPEaTUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIIE0BATEILCKIE IEHCTBHSA:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON J1EATEIbHOCTH,
HaBBIKAMHM  pa3peuieHus MnpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TTOMCKY METO/IOB PEIICHUS MPAaKTHUECKUX 3ajad, TPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIOJIb30BaTh pAa3jMuyHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO
3HaHWs, €r0 HWHTEPIpEeTalNH, MPEoOpPa3OBaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIBHBIX MTPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBILUICHUS, BIAJE€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh W (OpPMYyIUPOBaTh COOCTBEHHBIC 3a7ayll B 00Opa30BaTEILHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaIM3WpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pELIeHHUs, HAXOAUTh apryMEeHTHl ISl JOKa3aTesIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYallUsM, OIICHUBATh MPHOOPETEHHBIA OIBIT;

OCYIIECTBIAThH IIEJICHANIPABICHHBIA TMOWCK TIEPEeHOCca CPEICTB M CIOCOOOB
NeicTBUS B IPO(ECCHOHATIBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAaHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KHU3HEICATEIbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUTaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX HHPOPMAINH (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHBIX, B MHTepHeTe), aHAIW3UpPOBATH



UHGOPMAIIMIO PAa3INYHBIX BUJOB U (POPM MpeCTaBICHUSI, KPUTHUYECKH OLICHUBAThH
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBbIE METOJbI MPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOM I BBHIMOTHEHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBAThH KYJbTYPY aKTUBHOI'O HCIIOJIb30BaHUS PA3IHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  GOpMy  MpeACTaBICHUS
Oounosiorunyeckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4YHbIA S3bIK B KayecTBE CpEACTBa Ipu padore ¢
OMONOrnyeckom HMHQPOpMALME: MPUMEHATh XUMHUYECKHE, (PU3HUECKHE U
MaTeMaTUYECKUE 3HAKM U CHUMBOJIBI, (QOpMysbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBa
HaIJISIJHOCTH;

BJIAJETh  HaBbIKAMU  pACMO3HAaBaHMS W 3alUThl  MHPOpPMALUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgBiaseHue yHUBePCAJIbHBIMIA KOMMYHMKATHBHBIMH /1e/iCTBUSIMM

1) o6menue:

OCYILECTBISATh KOMMYHUKAIIMK BO BCEX cpepax jKU3HH, aKTUBHO y4acCTBOBATh
B JMAJIOTe€ WJIU JIMUCKYCCHM MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHTEIIbHO BBIMIOJHEHUS NpejiaraeMoun
3aJ]a4M, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MILIUN APYTUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaThb HeEBepOalbHbIE CpPEJACTBAa OOIIEHUS, MOHUMAaTh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEHUs JAPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTD:

NOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IPH PEIICHUU OHUOJIOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIlIeHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



OPUHUMATh LEJIH COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ JOCTHUKCHHIO: COCTaBJISATh IUIAH JICWCTBUM,
pacmpeiieNiaTh PO € Y4E€TOM MHEHUN YYacCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 YYAaCTHUKA KOMAaHJbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHHBaTh HJEU C TMO3ULIHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OgyaieHHe YHUBEPCAJIbHBIMU PeryJISITUBHBIMY AeHCTBUSIMU:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS U BBIABICHUS MpoOOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHUCTBHSIX M MOCTYINKaxX MO OTHOIIEHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJIBHYIO JESTEIBHOCTD, BBISBISATH
poOJIeMBbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO  COCTaBJATh IUIAH peuieHuss npoldjeMbl ¢ y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAaHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTh
3a pellIeHue;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th  HAaBbIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU NJIsl OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTHl JPYIMX NPH aHAIN3E pPe3yIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ce0s U IPYTHX:

IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

IIPUHMMATh MOTHUBBI W apryMEHThl JPYIMX IIPpM AaHAJIU3E pPE3YyJbTaTOB
JEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLINOKH;

pa3BUBaTh CHOCOOHOCTh MIOHUMATh MUP € MO3ULIUU IPYTOro YEIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE peE3yibTaThl OCBOCHHUSI COJIEPXKAHUS Y4EOHOTO TMpeaMeTa
«buonorusi»y Ha yrayOJIEHHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecreueHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosormd. OHM  BKIIIOYAIOT:
crenuduyeckue AJjisi OMOJIOTUU HayYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUI 1O
OCBOCHMIO, UHTEPIPETAIIMN U MPEoOPa30BaHUIO 3HAHUM, BHUJIBI JIEATEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yiabTaThl MPECTABICHBI IO
rojam U3y4eHus.

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS ydueOHOro mpeamera «buomorus» B 10
KJlacce NOKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHMK O MECTe€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI U  PEIICHUH MpoOJieM  paldOHAIbLHOIO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUUCKUX U 3apyOECKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIaralomire OUOJIOTUYECKUE TEPMUHBI U TOHSATUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounast Teopust T. [lIBanna, M. lInelinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — 0 ueHTpax
MHOroOOpa3usi M TNPOUCXOXKJICHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enmHOOOpa3Ksi OTOMKOB IEPBOr0 TOKOJICHUS, PACIHICTUICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBaHuss [. MeHuens, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunoga), MIPUHLIATIBI
(KOMIIJIEMEHTapHOCTH);

BJIJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAHHUE, W3MEpPEHUE,
HaOJIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpPraHOB pACTEHUM, JKUBOTHBIX, YEJIOBEKA, IHPOIECCOB IKU3HEAEITEIbHOCTH,
MPOTEKAIOIIUX B OpPraHU3Max PAcTEHUH, KUBOTHBIX M YEJOBEKa, OMOJIOTUYECKUX
IPOLIECCOB: 0OMEHA BEUIECTB (METAabO0JIM3M), IPEBPALLECHUAS SHEPIUH, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOPHOr0 TUIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, ME03a, raMeToreHes3a, 3MOpHOreHe3a, NOCTAIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIMBHUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aHMMOCBSI3U MEXAY OPTaHOMAAMU KIETKH U HX
(GYHKIIUSAMHU, CTPOCHHMEM KIIETOK pa3HbIX TKaHEH W HX QYHKIUSIMH, MEXKIY
OpraHaMM M CHCTEMaMH OpPraHOB y pAacTEHH, JKUBOTHBIX U YEJIOBEKa U MX
GYHKIUSAMHU, MEXAY CHCTEMaMU OPraHoB M UX (YHKUUSMHU, MEXIY 3TaraMu
oOMeHa BEIIECTB, 3TallaMy KJIETOUYHOTO ITUKJIA U KU3HEHHBIX [UKIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIHE apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peuiaTb OUOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3U MEXKIY UCCIIEeyeMbIMU OMOJOTHYECKUMHU MPOIIECCAMU U SIBIICHUSIMU, JI€aTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHHM IMOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATH JIa0OPAaTOpPHbIE M MpaKTHUYECKHe padoThl, cOOOIATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TPOBEPITh UX DKCIEPUMEHTAIBHBIMU
cpeacTBamMu, GoOpMyJHpys Ielb HCCIeIOBaHUS, aHAIU3UPOBATh MOJYyUYEHHBIC
pe3yJIbTaThl U AeNaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIIEIOBATEILCKOW paboTe MO OHOJIOTHH,
DKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBISITh  TOJyYeHHBICE  pPE3yNbTaThl HAa  YYCHUYECKUX

KOH(EepeHIMSIX;
YMEHUE OLIEHHBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIICJOBAaHUN B
obmactu  Ouosormu ¥ MEAUIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE

OIJIOJIOTBOPEHHE, HAIpPaBIEHHOEC W3MEHEHHWE TeHOMa W CO3/[aHHe TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccrnoHalbHOM
NEATETLHOCTH B O0JACTH OMOJIOTUH, METUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBONM MPOMBIIUICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
WHTEpEC, HaIlPaBJICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IpOAODKEHHE OHOJIOTMUECKOTO 00pa3oBaHHsS B  OpraHU3alUAX  CPEIHETrO
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh, 3HAHUW O MECT€ U pPOJU OHUOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TPUPOILI W PEHICHUU 3KOJOTHYECKHX
npoOjieM 4YeloBEeYeCTBa, a TAaKXKE B PEHICHWH BOMPOCOB PAIMOHAIBLHOTO
PUPOOTOIH30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUSI K MPUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BJIAJ€Th CHCTEMOW OHMOJOTHYECKHX 3HAHHHA, KOTOpas BKIIOYAET
ONpeieNeHNs] W TOHMMAaHHWE CYITHOCTH OCHOBOTOJAralomuX OHOJOTHIECKIX
TEPMUHOB M TOHATHM (BHI, SKOcUCTeMa, Ouocdepa), OMOJOTHMYECKHE TEOPHUHU
(aBomroniionHas teopus Y. JlapBuHa, CMHTeTUYECKasl TEOPHUS SBOJIOIMN), YUECHUS
(A. H. CesepiioBa — o myTsix U HampasieHusx somtonun, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecust k. Xapau u B. BaitnOepra,
3apoabimieBoro cxoacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMHIIbI DHEPruM), rumnore3sl (rumore3a «vupa PHK» V.
['unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMU  HAy4YHOTO  TO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHYECKHUX UCCICAOBAHMAIX JKUBBIX O0BEKTOB M 3KOCHCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMu BBISABJICHUS U
OIICHKH aHTPOIIOTCHHBIX N3MEHEHU B IPUPO/IE;

YMEHUE BBIJICTSATh CYIICCTBEHHbIE TMPU3HAKU: BUIOB, OHOTEOIICHO30B,
PKOCUCTEM M Ouocdepbl, CTaOWIHU3UPYIOIIETO, ABHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIJIOTIaTPHUYECKOTO u CUMIIATPUIECKOTO
BHUI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI 3BOJIIONMH HA TeHOMOHI MOMYJISIIAH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeaOBaHUs HAMPABICHUN
ABOJTIOIUH, KPYTOBOPOTA BEIIECTB U TTOTOKA SHEPTHH B SKOCHCTEMAX;

YyMEHUE YCTaHABIMBATh B3aWMOCBSI3M MEXKIy MPOILECCAMHU DBOJIIOIHH,
JBIDKYIIMMH CHJIAMHA aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3IUYHBIX DKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENbHbIE  MPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BUJOB K Cpelne oOWTaHus, aOMOTHYECKHX W OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIUKY JJIS JIOKA3aTelbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeJlbl OOUTAaHMS, €MHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPaHEHUs MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBA;

yYMEHHUE perniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATH IPUIHMHHO-CIIEACTBEHHBIC
CBSI3U MEXIY UCCIEAYyEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIa0OpaTOpHBIC M MpaKTUYecKHe paboThl, cOOI0/IaTh
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh WX OSKCIEPUMEHTATBHBIMU
cpencrtBamu, GOpMYIUPYS IENIb HMCCIENOBaHUSA, AHAIU3UPOBATH TOJYUYCHHbIE
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4eOHO-HCCIEAOBATEILCKOM paboTe mo OuojIorud,
9KOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IKOJBHBIX HAYYHBIX OOINECTB, W
nyOJUYHO  TPEACTABIATH  IMONYYCHHBIE  PE3yJbTaThl HA  YYCHHYECKHUX
KOH(DEpEeHIIHSIX;

yYMEHUE OLIEHUBATh TUMOTE3bI U TEOPUH O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEIIOBEYECKUX pac, O MPUYUHAX, MOCIEICTBHIX W CIOCO0aX MpEeaoTBpAIICHUS
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oymyiied mnpodeccunoHaIbHON
JESATETLHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTHH, TIPUPOIOTIOIH30BAHUS, METUIIUHEI,
OMOTEXHOJIOTUM, TICUXOJIOTMHM, BETEPUHAPHH, CEIbCKOTO XO3MCTBa, IMUIIEBON
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO3HABATCIIbHBIA WHTEPEC, HANpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOUIEH  Mpodeccuu U MPOJOJKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEIHETO MPOoheCcCHOHATHHOTO U
BBICIIIETO0 0Opa30BaHUSI.

B cootBeTcTBUY C KaneHAapHBIM yueOHBbIM Tpadukom pabotet MBOY
[TepBomaiickoit COLLL, pacniucanuem ypokos Ha 2024-2025 yueOHbIN TOA
KOJIMYECTBO 4acoB o Oonosornu B 10 Kitacce coctaBisieT 3 yaca B Hexearo —102
yaca B roj. Ot6op popm opranmszaiy 0Oy4eHHs OCYIIECTBISIETCS C yIETOM
€CTECTBEHHO- HAYYHOTO coJiepkanusi. boibiiioe BHUMaHuE yenseTcs
71a00paTOPHBIM U MPAKTHYECKUM paboTaM, MUHUMYM KOTOPBIX OMPE/EIEH B
KQKJIOM pazjielie IporpaMMBl.

Ha npoBenenre 1abopaTOpHBIX U MPAKTHIECKUX paboT oTBoauTCs 13 yacos,
KOHTPOJILHBIX 1 3a4€TOB- 3 yaca. B CBs3M C mpa3IHUYHBIMU JTHIMU U
nepeHeceHHbIMU BbIXoAHbIMU AHSAMU (ITpoekTom TlocTanoBneHuUs
[TpaButenscTBa PO «O nepenoce BbIxoaHbIX AHEN B 2025, [TocTanoBiIeHHE
[IpaButennbctBa PO « O nepenoce BoixoAaHbix AHel B 2024 roay ot 10.08.2023
Ne 1314) mpounzoniio ymioTHeHHe yaeOHOTO MaTepHaia.



HenocraTok yueOHOro BpeMEeHU KOMIIEHCHPOBAH IIYTEM MHTETPALMU TEM Kypca.
[Iporpamma Oyznet npoiaeHa 3a 99 yacos.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaI/IMeHOBaH KOJII/I‘IeCTBO qacoB
Ne Kourpouabusl IIpakrnyeck JIEKTPOHHLIC
.y He pasjieiioB Beero P p (undporbie)
" TeM e padoTnbl ue padoTbl
1 oOpa3oBaresibHbIC
NMpOorpaMMbI
pecypchl
1 buonorus kak Hayka 1 https://resh.edu.ru/subject/lesson/382
7/start/
5 JKuBbIE CUCTEMBI U X 5
A3YYEHHE
3 Buonorus kierku 2 1 0.5
4 XAMIIECKAT 10 1 https://resh.edu.ru/subject/lesson/539
OpFaHI/ISaI_[I/IH KIICTKU 7 /start/
5 Crpoenue u GyHKIUH 3 5 https://www.yaklass.ru/p/biologia#
KJICTKH program- 10-klass
00 ) )
MCH BEIICCTE 1 https://www.yaklass.ru/p/biologia#
3) IIpeBpallCHUuE SHEPTUHU 0] 1
B KITeTKe program- 10-klass
H ) )
acIeACTRCeR A https://www.yaklass.ru/p/biologia#
7 uHpopmanus u 9 0.5
N program- 10-klass
peannsauml cC B
KIJICTKEC
. https://www.yaklass.ru/p/biologia#
8 JKY3HEHHBIN [TUKIT 6 1 1
program- 10-klass
KIICTKHA
9 Crpoenue u GyHKIMH 16 15 https://www.yaklass.ru/p/biologia#
OpraHH3MOB program- 10-klass



https://resh.edu.ru/subject/lesson/3827/start/
https://resh.edu.ru/subject/lesson/3827/start/
https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/5397/start/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

PasMmHOXEHME U

https://www.yaklass.ru/p/biologia#

10 a3BUTHE O 1.5
p prannsMoB program- 10-klass

11 I'enernka — 05 https://www.yaklass.ru/p/biologia#
HayKa o ' program- 10-klass
HaCJIEICTBEHHOCT

HH



https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

N3MCHYHUBOCTHU
OpraHu3MOB
12 3aKOHOMEPHOCTH 9 1 https://www.yaklass.ru/p/biologia#
HaCJICACTBCHHOCTHU program- 10_k|aSS
13 3aKOHOMEPHOCTH 5 1 https://www.yaklass.ru/p/biologia#
H3MCHIUBOCTH program- 10-klass
https://www.yaklass.ru/p/biologia#
14 ['eHeTrka JemoBeka 3 0.5 program- 10-klass
15 C 1 1 https://www.yaklass.ru/p/biologia#
CJICKI A OPIraHN3MOB programs- 10-k| ass
16 buorexnoorus u 3 https://www.yaklass.ru/p/biologia#
CHUHTETHYECKAs program- 10-klass
ouoorus
17 p 1 1 https://www.yaklass.ru/p/biologia#
C3CPBHOC BPCMi program- 10-klass
18 IToaroroska x EI'D 3
OBIIEE KOJIMYECTBO 99 3 13
YACOB I10 ITPOIT'PAMME
INIOYPOYHOE IVTAHUPOBAHME
e KosnuecTBo yacon Jlata
Kontposn IIpakruu
Tema ypoka Bce ro U3y4eHU DJIeKTPOHHbIE IU(PPOBHIE
n/ b HBIC ¢c Kue s o0pa3oBaTesibHbIE PeCYpPChI
padoTbl | padoOThI

I



https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
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https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

HNHcTpyKTax mo
Tb

JKuBrIe cucTeMBI
1 UX CBOUCTBA

03.09.2024

bnosmorus xak
KOMILIEKCHAs
HayKa U Kak
JacTh
COBPEMEHHOTO
oO1ecTBa

04.09.2024

YpoBHEBas
OpraHu3aIus
JKHUBBIX CUCTEM

06.09.2024

Hcropus
OTKPBITHUS U
U3yYCHUS
KJICTKH.
Knerounas
TEOpHUst

10.09.2024

MeTtoapl
MOJIEKYJISIPHOM U
KJIETOYHOH
OMOJIOTHH.
[IpakTrueckas
pabora
«M3yuenne

0.5

11.09.2024




METOIOB
KJIETOYHOMN
Oounonoruu
(xpomarorpadu
i,
anekTpodopes,
muddepeHman
bH 0€

neHTpudyrupona
H

ue, I[TL[P)»

CraproBas

KOHTPOJIbHAS 1 1 13.09.2024
pabora

XUMHAYECKUI
COCTaB

KJICTKMH.
MuHepabHbe 1 17.09.2024 | nttps:/iresh.edu.ru/subject/lesson/5397/st
BCIIICCTBA ﬂ

KJICTKH, ux
OnoornuecKas
poIth



https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/5397/start/

Oprannueckue

BCIICCTBA
KIJIICTKH

— Oenkwu.
JIaGoparopnas
paborta
«OO0HapyxeHue
OEJIKOB C
MTOMOIITHIO

KauyeCTBEHHbBIX
peaKIri

0.5

18.09.2024

CaBoiicTBa,

https://resh.edu.ru/subject/lesson/3840/st

art/



https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3840/start/

Kiaccudukanu
s ¥ (QYHKITUU
OeJIKOB

20.09.2024

10

Opranuueckue

BCIICCTBA
KJIICTKH

— YIJICBOJbI

24.09.2024

https://resh.edu.ru/subject/lesson/5397/st
art/

11

Opranunueckue

BEIIECTBa
KJIETKH

— JIMIIU ABI

25.09.2023
4

12

Hykneunoseie
kucnoTel. JIHK u
PHK.
JIaGoparopnas
pabota
«Hccnenosanne
HYKJIEMHOBBIX
KHCIIOT,
BBIJICJICHHBIX

H3 KIICTOK
Pa3INYHBbIX
OpraHn3mMoB»

0.5

27.09.2024

https://content.edsoo.ru/lab/subject/6/

13

Ctpoenue u
byHKIIUN
ATO.

HApyrue
HYKJICO3UATPUGO

01.10.2024



https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/5397/start/

¢ ¢ater (HTD)

14

CekBeHUpPOBaHUE
JIHK. MeTtoasl
TC€HOMHUKH,

TPAHCKPHUIITOMHK
u

02.10.2024




, IPOTCOMUKHN

15

Metonasl

CTPYKTYPHOU
OHoJIOTUH

04.10.2024

16

THUIIBI KIIETOK.
IIpoxkapuorrnuec
Ka 5 KJIETKa

08.10.2024

17

Crpoenue
YKapUOTHYECKO
U KIIETKHU.
[IpakTnueckas
pabora
«3yuenne
CBOMCTB
KJIETOYHOU
MEMOpPaHbI)

0.5

09.10.2024

https://content.edsoo.ru/lab/subject/6/

18

OnHoMmeMOpaHH
bI€ OPraHOU/IbI
KJIETKH.
[IpakTrueckas
pabora
«3yuenue
JIBUYKCHUS
IUTOIIa3M

bl B

pacTUTEIIbH

bIX
KIJICTKax»

0.5

11.10.2024

https://resh.edu.ru/subject/lesson/3847/st
art/



https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3847/start/

19

[TomyaBTOHOMHBI
€ OpraHoOu/IbI

KJICTKH:
MUTOXOH/APHH,
I1aCTuabl.

0.5

15.10.2024

https://content.edsoo.ru/lab/subject/6/




JlabopaTopHas
pabota
«HccnenoBanue

IJ1a3MoOJIn3a u
JACIIJIa3MOJIN3a B
PaCTUTCIIBHBIX
KJICTKax»

20

HemeMOpanHsbIe

OpPraHOU/IbI
KJIETKU

16.10.2024

https://resh.edu.ru/subject/lesson/5383/st
art/

21

Ctpoenue u
byHKIIH
anpa

18.10.2024

22

[ToBepxXHOCTHBIM
anrmapar KJIeTKU

22.10.2024

23

CpaBHutenbHas

XapaKTEePUCTHKA
KJIETOK
JYKapHoT.
JIaGoparopnas
pabota
«3yuenue
CTpPOCHUS
KJIETOK
Pa3IMYHBIX
OpPraHU3MOB»

0.5

23.10.2024

https://content.edsoo.ru/lab/subject/6/



https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/5383/start/

24

AccuMmisanusg u
TUCCUMMIIALIUS
— JIBE€ CTOPOHBI
MeTaboym3ma.
Tunbel oOMeHa

25.10.2024

https://content.edsoo.ru/lab/subject/6/




BEILECTB.
JlabopaTopHas
pabora
«3yueHue
KaTaJIMTUYECKO
1 aKTUBHOCTH

dbepmenToB (Ha
npumepe
aMIIIa3bl WIH
KaTaJasbl)»

25

DepMEeHTaTUBH
BIM XapakTep
peakun
KJIETOYHOTO
MeTaboIM3Ma.
JIaGoparopnas
pabora
«3yuenne
dbepMeHTaTUBHO
ro
pacIiernjieHus
MIEPOKCH T

a

BOAOpO/Ia

B

pPacTUTEIIbHBI
XU

0.5

06.11.2024

https://content.edsoo.ru/lab/subject/6/




ZKHNBOTHBIX
KJICTKax»

26

benku-
aKTUBATOP
bl M OCJIKH-
UHTHUOUTOPHI

08.11.2024

27

ABTOTpO(HBI

1 T OOMEHa
BEILIECTB

12.11.2024

28

dotocunTes

https://resh.edu.ru/subject/lesson/3917

[start/



https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/

1311.2024

29

XeMOCHHTES.
JlabopaTopHas
pabota
«CpaBHeHHE
MIPOLIECCOB
(doTocuHTE3
au
XEMOCUHTE3a»

0.5

15.11.2024

https://content.edsoo.ru/lab/subject/6/

30

AHaspoOHbIE
OpraHU3MBbI.
Bunasr
OpOXKEHUSI.
JlaGoparopnas
pabota
«CpaBHeHUE
MIPOIIECCOB
OpO’KeHUs U
TIBIXAHUS

19.11.2024

31

AnpobHbIe
OpTaHHU3MBI.
OTarnsl

OHEPIreTUYCCKOro

oOMeHa

20.11.2024




32

OHeprus
MEMOPAHHOT O
rpajlieHTa
MPOTOHOB.

Cunte3 ATO:

paboTta

MIPOTOHHOM
ATO-

22.11.2024




CHHTA3bI

33

Peakiuu
MAaTPUYHOTO
CHHTE3a

26.11.2024

https://resh.edu.ru/subject/lesson/5352
[start/

34

Tpanckpunuus

— MaTPUYHBIN
cunre3 PHK

27.11.2024

35

Tpaucisus u eé
STaIIbI

29.11.2024

36

KoaupoBanue
aAMHUHOKHCIIOT.
Poimn
pubocom B

ouocuHTEe3Ee
oOenka

03.12.2024

37

Opranuzanus
reHoma y
IIPOKapHOT

u

JYKapHOT.
MonexynspHbie

MEXaHU3MBI
AKCITPECCHU
T'CHOB

y 9yKapuoT

04.12.2024



https://resh.edu.ru/subject/lesson/5352/start/
https://resh.edu.ru/subject/lesson/5352/start/

38

Bupycbr —
BHEKJIETOYHBIE
(OpMBI )KU3HU U
oOJMraTHBIC
Napa3uThl.
[IpakTrueckas

paboTta
«Co3nanue

0.5

06.12.2024

https://resh.edu.ru/subject/lesson/3939
[start/



https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/

MOICIIM BUPYCa»

39

BupycHeblie
3a0051eBaHUs
YEJI0BEKA,
KUBOTHBIX,
pacTeHui

10.12.2024

40

Hanorexnomoru
u

B OMOJIOTHH U
MEIUIINHE

11.12.2024

41

JKu3sHeHHBIN
IUKJI KJIETKHA

13.12.2024

42

MatpuuHsIii
cunte3 JIHK

17.12.2024

43

XPOMOCOMBI.
JIaGoparopnas
pabora
«3yuenue
XpOMOCOM Ha

T'OTOBBIX

MUKpOTIpernapara
X

»

0.5

18.12.2024

https://content.edsoo.ru/lab/subject/6/

44

JleneHue KiIeTKu
— MHTO3

20.12.2024




45

Turbl

KJIETOK.
Kapnoxune

3 u
[IUTOKHHE3.
JlabopaTopHas

0.5

24.12.2024

https://content.edsoo.ru/lab/subject/6/




paborta
«Habmroneune
MHTO3a B
KJIETKax
KOHYHKA
KOpEIIIKa JIyKa
(Ha TOTOBBIX
MHUKpOIIpenapara
X

»

46

KontposnbHas
paboTa 3a 1
MOJIYTOJIne

25.12.2024

47

Perymsamus
’KM3HECHHOTO
IUKJIa
KJICTOK.
Opranuzm
KakK

€IMHOE 11eJI0C

27.12.2024

48

TkaHu pacTeHui.

JlaGoparopnas
pabota
«3yueHnue
TKaHEN
paCTeHUIN»

0.5

10.01.2025




49

Tkanu
KUBOTHBIX U
YEJI0BEKa.
JIaGoparopHas
pabora
«3yuenne
TKaHEU
KUBOTHBIX»

0.5

14.01.2025

50

Opra#sl.
Cucremsl
OpraHoB.
JIaGoparopnas

pabora
«3yuenue

0.5

15.01.2025




OpTraHOB
IIBETKOBOT'O
pACTEHUSI»

o1

Onopa Tena
OpraHU3MOB

17.01.2025

52

JBrmxeHne
OpPraHu3MOB

21.01.2025

53

IIutanue
OpPTraHU3MOB

22.01.2025

54

[IuTanue
MMO3BOHOYHBIX
’KMBOTHBIX.
[InmeBapurens
Ha 5 cucTeMa
YyeJIOBEKa

24.01.2025

55

J{p1xanue
OpTraHU3MOB

28.01.2025

56

Jprxanue
MMO3BOHOYHBIX
KHUBOTHBIX U
YeJI0BEeKa

29.01.2025

S

Tpancnopr
BEILIECTB Y

31.01.2025




OpraHn3MOB




58

KpoBenocHas
cucTema
MMO3BOHOYHBIX
KUBOTHBIX U
YeJIoBeKa

04.02.2025

59

Brinenenn
ey
OPTraHU3MO
B

05.02.2025

60

3ammTa y
OpTaHU3MOB

07.02.2025

61

NmmyHnas

CHUCTCMA
YCJIOBCKA

11.02.2025

62

Pazapaxumoct
b U PEryJISIus

y
OpraHu3MOB

12.02.2025

63

I'ymopanbHas
peryJsnus u
OHIOKPUHHAs
cucremMa
KUBOTHBIX U
4eJI0BEKA

14.02.2025




DopMbl

64 | pPa3MHOXKEHMS 18.02.2025
OpraHU3MOB
ITonoBoe

65 19.02.2025

pPa3MHOXKEHHE




66

Meiios

21.02.2025

67

I"ameTorenes

OO6pazoBanu
€ ¥ pa3BHUTHE

IIOJIOBBIX
KJICTOK.

JlaGoparopnas
pabora
«3yuenne
CTpOCHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOIIpenapar
ax

»

0.5

25.02.2025

https://content.edsoo.ru/lab/item/73/jj

68

NuauBuayansHo
€ pa3BUTHE
OpPraHUu3MOB —
OHTOI'CHE3

26.02.2025

https://www.yaklass.ru/p/biologia/l
0-klass/razmnozhenie- zhivykh-
organizmov-6844021/etapy-
individualnogo-razvitiia-
organizmov-ontogenez-
6844026?ysclid=Inesywjmry79182
5723



http://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-
http://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-

69

3akiagka
OpraHoB U
TKaHel u3
3apOBIIIEBBIX
JINCTKOB

28.04.2025

70

Poct u pasButue
KUBOTHBIX.
JIaGoparopnas
pabota
«BbIsBIEHUE

MIPU3HAKOB
CXOJICTBa

0.5

04.03.2025




3apObIIICH
ITO3BOHOYHBIX
JKUBOTHBIX»

71

Pazmuoxenn
€ U pa3BUTHE
pacTeHuil.
JIaGoparopnas
pabota
«CtpoeHnue
OpraHoB
Pa3MHOKCHHSI

BBICIIINX
pacTeHu»

0.5

05.03.2025

72

Ucrtopus
CTaHOBJICHU
sl M Pa3BUTHUSA
TE€HETHUKHU KakK

HayKH

07.03. 2025

73

OcHOBH

13(S

MOHSTHS

u

CHUMBOJIBI
TCHETHUK

u.
JIaGoparopnas
pabota

0.5

11.03.2025




«/Ipo3oduna

KaK OOBEKT
TCHETHYCCKHUX
MCCIIeIOBAHUID)
24 3aKOHOMEPHOCTH 05 https://www.yaklass.ru/p/biologia/
HacJIeZI0BaHUS ' 12.03.2025 | 9-klass/zakonomernosti-

peredachi-nasledstvennykh-
priznakov-307291/nasledovanie-



http://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-
http://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-

IPU3HAKOB.
MonorubpuaHoe
CKpEIMBaHHE.
[IpakTnueckas
pabota
"U3yueHue
PE3yJIbTAaTOB
MOHOTHOPUIHO
ro

CKpEIIMBaHUSA y
npo3ohuis"

priznakov-pri-
monogibridnom-
skreshchivanii-307293/re-
ee5a01d0-35c¢3-4c11-a3b8-
231b5148e550?ysclid=InetOy
m5uw342474020

75

[MuTonornueckue
OCHOBBI
MOHOTHOPHUIHOT
0

CKPEIIMBAHMS

14.03.2025

76

AHaIM3UPYIOLIE
€ CKpeIlIMBaHUE.
Henomnnoe

JTIOMHUHUPOBAHUE

18.03.2025

77

Jurubpumnoe
CKpELMBAHHUE.
[IpakTrueckas

paboTta
«3yuenue
pe3yIbTaToOB
JTUTHOPHTHOTO

0.5

19.03.2025




CKpEIINBaHUS y
TPO30(HITBI)

78

[uTonornueckue
OCHOBBI

JTUTHOPHTHOTO
CKpCIIMBaHUS

21.03.2025




79

CroensieHHOE
HacJIEJOBaHHUE
IIPU3HAKOB

02.04.2025

80

XpoMocoMHast

Teopus

HaCJICACTBCHHOC
TH

04.04.2025

81

I'eneTuka mosna

08.04.2025

https://resh.edu.ru/subject/lesson/3939
[start/

82

I'enorun
KaK
LIEJIOCTHAs
cucTemMa

09.04.2025

83

I'eneTnueckmii
KOHTPOJIb
pa3BUTHUA

pacTeHui,
KUBOTHBIX U
YyeJloBeKa

11.04.2025

84

N3MeHYnBOCTH
MPU3HAKOB.
Bunnl
N3MEHYHUBOCTH

15.04.2025

85

Moaudukarmon
Ha A
W3MEHYHBOCTD

16.04.2025



https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/

86

BapuanmonHsslii
pan u
BapHallMOHHAA

KpHUBasl.
JlaGopatopHas

0.5

18.04. 2025




paborta
«HccnenoBanue
3aKOHOMEPHOCT
en
MOIH(PUKAITMOH
HO U
W3MEHYUBOCTH.
[Toctpoenue
BAPHUALTMOHHOTO
psana u
BAPUALIMOHHOMN
KPHUBOW»

87

I'enoTnnmueckas
HU3MCHYHNBOCTB.

KomOunaTusHas
U3MEHYUBOCTH

22.04.2025

https://resh.edu.ru/subject/lesson/5387
/conspect/?ysclid=Inet4
r8ro5158313980

88

MyTtaunonHas
U3MEHYUBOCTb.
[IpaxkTnueckas
pabora
«Myramuu y
npo30¢uiIbl (Ha
TOTOBBIX

MUKpOTIpernapara
X

»

0.5

23.04.2025




89

3aKOHOMEPHOCTHU
MYyTallMOHHOTO
npoiiecca.
ONUTeHETHKA U
SHUT€HOMHUKA

25.04.2025

90

I'eneTnk
a
YeJI0BEK
a.

0.5

29.04.2025




91

[IpakTrueckas
pabota
«CocraBieHu

€ M aHAJIN3
POJIOCIIOBHOM

30.04.2025

92

Metoanl
MEIUIINHCKOUN
T€HETUKH

06.05.2025

93

3HaueHue
MEJIUITMHCKOMN
T€HETUKHU B
peA0TBpaIleH
WM U JICUEHUU
T€HETHYECKUX
3a00JIeBaHUI
yeJIoBeKa

07.05. 2025

94

OcHOBH

bI€

TIOHSITHS
CeJICKIIH

.
JlaGoparopHast
pabota
«3yuenne
COpTOB

0.5

13.05.2025




KYJIbTYPHBIX
pacTeHun U
OpoL
JOMaITHUX
YKABOTHBIX)

95

MeTtoapl

CENEKIIMOHHOMN
paboTHL.
JlaboparopHas
pabora
«3yuenune
METO/IOB
CEJICKIIUU
paCTEHUIN

0,5

14.05.2025

96

JlocTrkeHust
CEJIEKIUU
pacTeHun

u

YKUBOTHBI

X.
[IpakTrueckas
pabota
«ITpuBuBKa

16.05.2025




PaCTECHUIN

97

Coxpanenue,
U3Yy4YCHHE U
UCIIOJIb30BaHUE
TEHETUYECKUX

pecypcoB
.brnorexuosioru

s KaKk HayKa 1
OTpacib
MIPOU3BOCTBA.
[TpakTnueckas
pabota
«3yuenue
O00BEKTOB

OHOTEXHOJIOT U

0,5

20.05.2025

https://resh.edu.ru/subject/lesson/2211
/main/?ysclid=Inet6dko 28444064509

98

Hrorosas
KOHTPOJIbHAS
pabota

21.05.2025

https://bio-ege.sdamgia.ru/

99

XpOoMOCOMHa

sl ¥ T€HHAas
WHXXEHEPHS.
MeauuuHckue
OMOTEXHOJIOT U

23.05.2025



https://bio-ege.sdamgia.ru/

OBLLEE
KOJIMYECT
BO YACOB
110
[IPOTPAMM
E

99

13.5







JIuct BHeceHUs1 M3MEHEHUI B pa00o4ylo NporpaMmmy

Tema o KTII

JlaTa o
KTII

Jata
MIPOBEJICHUS 10

daxTy

IIytn
KOPPEKTHUPOBKHU
(cxatwme,
COBMEIIICHHE. )




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buonorus. buonoruueckue cucremsl U nporieccol, 10 kmacc/

TepemoB A.B., [Terpocosa P.A., O011ecTBO C OrpaHUYEHHON

oTBeTCTBeHHOCTHIO « 1Ol MHEMO3IMHA»
METOAUNYECKHUE MATEPUAJIbI 1JISA YUUTEJIA
Metonnueckoe nocodbue. buonorus. 11 knacc yriny0n€HHbIA ypOBEHb
(2023 r.) HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U
PECYPCBI CETU UHTEPHET

https://resh.edu.ru/

https://bio-

ege.sdamgia.ru/

https://studarium.r

u/

https://www.yaklass.ru/p/biologia#program-10-klass


http://www.yaklass.ru/p/biologia#program-10-klass
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