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Pa6ouas nporpamma y4e0HOro npeamera

«buosorus» (yriy0J/ieHHbI YPOBEHb)

quts ooyuarommxcst 10-11 knaccos

Ha 2023-2024 y4eOHblil roj

MYHULIMNATIbHOE BIOXETHOE MopnucaHo udposoi NnoanncbIo:

OBLUEOBPA3OBATE/IbHOE MYHULIMMATBHOE BIOAXETHOE
YUPEX/JEHWE FOPOJIA TYlYHA  OBLIEOBPA3OBATE/IbHOE
"CPE[HASA YYPEXXOEHWE TOPOLA TYNTYHA
"CPEAHAA OBLLLEOBPA3OBATEJIbHAA
OBLLEOBPA3OBATENIbHAS LUKOMA C Y RYBTEHHAIM
V3YYEHUEM OTAENbHbIX MPEAMETOB Ne 20 "HOBAS 3PA"

MPEOMETOB Ne 20 "HOBAS SPA"  [llara: 2023.10.03 10:13:22 +08'00'



MHOACHUTEJBHASA 3AIIUCKA

[Iporpamma no yueOHOMy mpenmety "buosorus" (manee - OWOJIOrHWsl) HA YPOBHE CpEIHEro oOIIero oOpa3zoBaHMs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenmuu npenogaBanus yueOHoro npeamMera «bruonorus» 1 0CHOBHBIX MOJIOKEHUH (penepanbHOM paboueit
IPOrpaMMbl BOCITUTAHUS.

VYuebnsbiit npeamer «buonorus» yriny06iaéaHoro ypoBHs uszyueHus (10—11 kiaccel) sBasieTcs OJHUM K3 KOMIIOHEHTOB
npenMeTHoi obnactu «EctecTBeHHO-HayuHble npeameTsl». CoriacHo monokeHusM OI'OC COO mnpoduibHbie yueOHBIE
MpeaMEThI, U3ydaeMble Ha YriIyOJIEHHOM ypOBHE, SIBISIOTCSA criocoboM auddepeHunanuu oOydeHUs Ha yPOBHE CPEIHETO
oO1mero o0pa3oBaHMs W MPU3BaHBI 00ECIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKMM, CPEIHUM OOIIMM, CPEIHUM
MpoQEeCCHOHANIBHBIM M BBICIIUM OOpa3oBaHHeM. B TO ke BpeMs KaKIbli U3 3TUX YUYEOHBIX MPEIMETOB JODKEH OBIThH
OpPUEHTUPOBAH Ha MPUOPUTETHOE pelIeHHe 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX 3aJ]lay, CBSI3AHHBIX C
npodopueHTalMe 00yJarOUXCsd U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHUS, CBS3aHHOTO C
Ouooruen, MEUIIMHOM, SKOJIOTHUEHN, TICUXOJIOTUEH, CHIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy nipeamety "buonorus" maét npeacraBiIeHUE O S U 3a/1auax U3ydeHHUs] yueOHOIo mpeaMeTa
«buonorus» Ha yrayOoIEHHOM YpOBHE, OMNpenersieT o0s3arenbHoe (MHBApUAHTHOE) MPEAMETHOE COJEpKAHUE, €ro
CTPYKTYPUPOBAHHME MO paszjiesiaM M TemaM, paclpelelieHHue MO KiaccaM, PEKOMEHIYEeT MOCIIEeN0BaTENIbHOCTh H3yUYECHHS
y4eOHOT0o MaTepuaia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4E€OHOTO MpOoIecca, BO3PACTHBIX
ocobeHHoCTel oOyyaronuxcs. B mporpamme mo 6uosioruu peaqn3oBaH MPUHITUI MPEEMCTBEHHOCTH ¢ U3YYCHUEM OHOJIOTHH
Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, OJarogaps yeMy npocMaTpUBAETCs HAMPABIEHHOCTH HA TTOCIIEYIOIIEE Pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSI, IKOJOTHUUECKOTO
MBIIICHUS, TIPEJICTABICHUI 0 3J0pOBOM 00pa3e KM3HU, Ha BOCIIUTAHHUE O€PEKHOT0 OTHOIIEHHUS K OKPYKAIOIIEeH MPUPOIHOM
cpene. B mporpamme mo OMOJIOTHM TakKe MOKa3aHbl BO3MOXKHOCTH YyuyeOHoro mnpeamera «buosorus» B peanuszanuu
tpeboBarnii ®I'OC COO K miIaHUPyEeMbIM JHYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3ysbTaTaM OOyYeHUS W B
(GhOpMHUpPOBaHUM OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIIPHON MACATEIBHOCTH OOYYAIOIIUXCS IO OCBOCHHUIO COJEPIKAHMS
OMOJIOTHYECKOr0 00pa30BaHus Ha YPOBHE CPEIHETr0 OOIIEro 00pa3oBaHusl.

VYyeoOnsli npeamer «buonorus» Ha ypoBHE cpeHero ooiero oopa3oBaHus 3aBepliaeT OMOJOrHYECKoe 00pa3oBaHUE B
IITKOJIE ¥ OPUEHTUPOBAH HA pACIIMPEHUE U yTayOaeHue 3HAHUN 00yJaroIIMXCs O KUBOM MPHUPOE, OCHOBAX MOJIEKYIISIPHON 1



KJIETOUYHOM OMOJIOrHH, SMOPUOJIOTHHN U OMOJIOTHH Pa3BUTHS, T€HETUKH, CEICKIIMU, OMOTEXHOIOTUH, IBOJIOIIMOHHOTO YUYEHUS
Y DKOJIOTHH.

Nzydenne yueOHoro npenmera «buonorus» Ha yriyOJIeHHOM YpPOBHE OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOIIMXCS K
MOCJIEYIONIEMY TMOJYyUYEeHUIO OMOJIOTUYECKOro O0pa3oBaHUs B By3ax W OpraHU3alMsaX CpeaHero npogecCHOHaIbHOIO
oOpazoBanusi. OCHOBY €ro coJepKaHHUsl COCTaBJIIET CHUCTEMa OHOJIOTMYECKUX 3HAHUM, IMOJYYEHHBIX MPU HU3YYCHHUH
00y4aroIMMUCS COOTBETCTBYIOIIMX CUCTEMATHUECKUX Pa3AesioB OMOJIOTHHU Ha yPOBHE OCHOBHOTO 00111er0 00pazoBanus, B 10—
11 xnaccax 3TH 3HaHUS MOTYYaroT pa3BUThE. Tak, paCIIMpPEHbl U YIiTyOIeHbl OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OaKTepHsiX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HU, JOIMOJHHUTEIbHO BKIIIOYEHBI OMOJIOTHMYECKHE
CBEJICHUS NPHUKIAJHOIO M IIOMCKOBOI'O XapaKTepa, KOTOPbIE MOKHO MCIOJB30BATh KAK OPUEHTHUPHI JUISA MOCIEAYIOIIETO
BbIOOpa mpodeccuu. BozmorkHa Takke HHTErpanusi OMOJIOTMYECKUX 3HAHUM ¢ COOTBETCTBYIOILIMMU 3HAHUSIMU, N0y YEHHBIMU
oOy4arouMMuUcs TPy U3y4YeHUH (PU3UKH, XUMUH, Teorpauu 1 MATEMATUKH.

CrpykTtypa mporpaMMmbl mo ydeOHOMY mpeamety "buomorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM M SBOJIIOIMOHHBIM
HOJXO/bl K N3y4eHHI0 Onooruu. CoriaacHO UM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIs )KUBBIX CUCTEM
pa3HOro ypOBHSI OpraHU3alliy, HBOJIIOLIMKA OPTaHWYECKOTO MHpa Ha 3emile, COXpaHEHHs OMOJOTHYEeCKOro pa3sHooOpasus
rwiaHeTsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTUH, SMOPUOJIOIMH U OMOJIOTHH Pa3BUTHS,
T€HETUKU U CEJIEKIIMU, OMOTEXHOJIOTUN U CHHTETUYECKOW OMOJIOTMH, aKTyaIu3UPYIOTCS 3HaHUS 00yyaromuxcs 1o OOTaHUKeE,
300JI0TMH, AHATOMUH, (PU3H0JI0TUU yenoBeka. B 11 kiacce nzyyarorcs 3BOIIOLMOHHOE YYEHUE, OCHOBBI 3KOJIOTUH U YUYEHHE O
ouocdepe.

VYyebnniii npeamet «buosorusy npu3BaH 00ECIEYUTh OCBOCHHE OOYYAIOIIMMUCS OMOJIOTMYECKUX TEOPHM U 3aKOHOB,
WJIeH, IPUHLUIIOB U IIPABUJI, JICKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUM O CTPOCHUH,
MHOT000pa3u U OCOOEHHOCTSX KJIETKW, OpPraHu3Ma, MOMYJALMH, OMOLIEHO3a, 3KOCUCTEMBI, O BBIJIAIOMIMXCA HAYYHBIX
JOCTHXKEHHUSIX, COBPEMEHHBIX UCCIEIOBAHUAX B OMOJIOTMH, IPUKJIAAHBIX acleKTaXx OMOJOornYecKkux 3HaHui. s pa3Butus u
NoJIEpKaHUsl MHTEpeca o0ydarolmuxcs K OUOJIOrMHM HapsAay CO 3HAYUTENbHBIM OOBEMOM TEOPETHMUYECKOTO MarepHaia B
COJIEp’KaHUU MPOrPaMMbI IO OHMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJIEHUS M Pa3BUTHS TOW MM WHOMN
o0nacTu OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyO€KHbIX YUYEHBIX B pEIICHHE BAKHEHIIMX OHOJIOTMYECKUX H
AKOJIOTUYECKUX MPOOIIEM.

Lens nzydyenust yuedHoro npeamera «bruonorus» Ha yriyOi€HHOM ypoBHE — OBJIaJeHUE O0YYAIOIIUMUCS 3HAHUSMHU O
CTPYKTYpHO-(DYHKIIMOHAJIBHON OpTraHM3alMM >KUBBIX CHCTEM Pa3HOrO paHra M MPHOOpEeTEeHHE YMEHUN HCIOJIB30BaTh ITH



3HaHUS B (POPMUPOBAHUU MHTEpEca K ONpeneEHHON 00acTu mpodecCHOHaNbHON 1eITeIbHOCTH, CBSI3aHHOM C OUOJIOTHEH,
WM K BBIOOPY y4eOHOTO 3aBEeICHUS IS TPOJOIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHusi yueOHoro npeamera «buonorus» Ha yrmyOnéHHOM ypoBHE OOECIIEUMBACTCS pPEIICHUEM
CJIEIYIOIIUX 3a/a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHHWI: 00 OCHOBHBIX OMOJIOTMUECKUX TEOPHUSIX, KOHIICTIIUSX,
TUI0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPAaBUJIAX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTHUHY MHPA; O
CTPOCHUHU, MHOTOOOpa3uu M OCOOEHHOCTSX OUOJOTHYECKUX CHCTEM (KJIETKA, OpraHu3M, MOMYJISALHs, BUJA, OMOTEOLICHO3,
ounocdepa); 0 BBIIAIOMINUXCSA OTKPBITUAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE 00YYaIOIIKXCs ¢ METO/IaMU TTO3HAHUS )KUBOM MIPUPO/IbI: UCCIE0BATENILCKUMU METOAAMH OUOJIOTMYECKUX
HayK (MOJIEKYJISIPHOM U KJIETOUYHOU OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTUU Pa3BUTHSL, TEHETUKU U CENIEKLIUU, ONOTEXHOJIOTUU U
CUHTETUYECKON OHMOJIOTMU, NAJICOHTOJOTHHU, 3KOJOTMH); METOJAMH CaMOCTOSATEIBLHOTO MPOBENECHHS OHOJIOTHYECKUX
HCCIIeIOBAaHUM B 1aOOpaTOpUu U B Ipupoie (HaOI0IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE);

OBJIaJICHHE O0YYalOUIMMKCS YMEHUSIMU: CaMOCTOSITENIbHO HAXOJUTh, aHAJIM3UPOBATh U UCIIOJIB30BaTh OMOJIOTUYECKYIO
MH(pOPMALIMIO; TOJIb30BATHCA OMOJIOTMYECKONM TEPMHUHOJOTHMEH M CHUMBOJIMKOM; YCTAaHABIMBATh CBSI3b MEXIY Pa3BUTHUEM
OMOJIOTHM U COLMAIbHO-DKOHOMUYECKMMH U 3KOJOTMYECKUMH MpoOeMaMH YeJI0BEYECTBA; OLICHUBATH MOCIEICTBUS CBOECH
NEeSATEIBHOCTH MO OTHOIIEHUIO K OKpY)Karouled MPUpOAHONW cpene, COOCTBEHHOMY 370pPOBBIO M 3/I0POBBIO OKPYIKAIOIIMX
Joiei; 000CHOBBIBATh U COONIOAATH MEPhI MPOMUIAKTUKY UHPEKIMOHHBIX 3a00JI€BaHUI, IPABUIIa TIOBEACHHS B IPUPOJE U
oOecnieyeHrs 0€30MacHOCTU COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAMHBIX CUTYaLUAX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepu30BaTh COBPEMEHHBIE HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00yYarOIIMXCsl MHTEUIEKTYaIbHBIX U TBOPUECKHX CIIOCOOHOCTEN B MPOLIECCE 3HAKOMCTBA C BBIIAIOIIUMHUCS
OTKPBITUSIMH U COBPEMEHHBIMU UCCIEAOBAaHUSMU B OMOJIOTMH, PEIIa€MbIMU €10 MPOOJIeMaMH, METOAOJIOTHEN OMOTOTHYECKOTO
UCCJIEIOBAHMSI, TPOBEJACHUS HKCIEPUMEHTAIbHBIX HWCCIEAOBAHUM, pelieHus: OMOJOTUYECKMX 3a/lad, MOJIETUPOBAHMS
OMONIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTAHUE Y OOYYarOMIMXCSl LIEHHOCTHOTO OTHOILLIEHUS K UBOW MPUPOJIE B LEJIOM U K OTACNIBbHBIM €€ 00beKTaM U
ABJICHUSIM; (DOPMUPOBAHHE DHKOJIOTMUECKOW, T€HETUYECKOM TI'PaMOTHOCTH, OOIIeHl KyJbTYphl MOBEACHHS B MPUPO/IE;
MHTErpalliy €CTeCTBEHHO-HAYUHbIX 3HAaHUMH;

npuoOpeTeHue OO0yYaroIMMHUCI KOMIETEHTHOCTH B PalMOHAIBHOM MPUPOIOINONb30BAaHUM (COONMIOEHNE MPaBUI
MOBEICHUS B TPUPOJE, OXpPaHbl BHUIOB, IKOCUCTEM, OHOC(hEph), COXpAaHEHHMH COOCTBEHHOTO 3I0POBbsi U 30POBBS



OKpYKaroIMX JroAen (coOmoaeHuss Mep NpopHIaKTUKN 3a00JeBaHul, o0ecrieueHne 0e30acHOCTH KU3HEIESITEIbHOCTH B
Ype3BBIYAIHBIX CUTYAIUSIX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJB30BaHUSI OMOJOTHYECKUX 3HAHUN U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/1aHHE€ YCJIOBUM JUIsI OCO3HAHHOIO BBIOOpa OOyYarOIMMHCS HWHIWBUIYATbHOM OOpa30BaTENbHOM TpPAEKTOPUH,
CHOCOOCTBYIOLIEH MOCIEAYIOMIEMY NPOPECCUOHATBHOMY CaMOOIPEAEIEHUI0, B COOTBETCTBUM C WHAWBHUIYaJIbHBIMU
MHTEpEeCcaMu U MOTPEOHOCTSIMH PETHOHA.

OO1iee yncIo0 4YacoB, OTBEACHHBIX HA M3yueHHE OMOJOTHH Ha YIIIyOJIEHHOM YPOBHE CpeIHEero ooiiero odopazoBaHUS,
coctaBisiet 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (JOPM, METOJOB U CPEACTB 0OYUEHMSI OMOJIOTUU OCYILECTBISIETCS ¢ YUYETOM CHEIU(PUKU €TO0
COJEp)KaHUsI M HANpaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOrMYecKOro o0O0pa3oBaHUsl B OpraHM3alUsIX CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30oBaHuUs.

OO0s3aTenbHbIM YCIOBUEM NIPU OOYYEHHH OMOJIOTMH HA YIIIyOJIEHHOM YpOBHE SIBJIIETCS MPOBEACHHUE JIAOOPATOPHBIX U
npakTHueckux pabotr. Taxke ydacTue 0OydaroIMXCS B BBINOJIHEHUU MNPOEKTHBIX U yue€OHO-HCCIENOBATENbCKUX PadoT,
TEMaTUKa KOTOPBIX OIpENesseTCs] YUUTEIeM Ha OCHOBE HMEIOLIUXCS MaTepHaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX
MPUPOIHBIX YCIOBUU.



COIEPXAHUE OBYYEHUA
10 KJTACC

ConepxaHue mporpamMMbl, BBIJIEIEHHOE KYpCU8OM, HE BXOAUT B MPOBEPKY TOCYJIAPCTBEHHON HTOrOBOM aTTECTallUH
(T'HA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas ucrtopusi pa3Butus Ouosioruu. buonornueckue Hayku u
n3ydaembie UMU TIpoOaeMbl. DyHIaMEHTaIbHbIE, TPUKIIAIHbIEC U TOMCKOBBIC HAYUHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OMoJ0rur B OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAY4YHOU KapTuHbl Mupa. [Ipodeccuu, cBsi3aHHbIE C
Ouonorveld. 3HayYeHHE OWOJOTMM B TMPAKTUYECKOM JCSITEIBHOCTH 4YEJIOBEKA: MEJUIIUHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPAaHE IPUPOBI.

JlemoHcTpauun

[ToptpeTsi: Apuctorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Jlapsun, VY. I'apseit, . Menaens, B. 1. Bepuanackuid,
. I1. [TaBnos, U. 1. Meunukos, H. . Basuios, H. B. Tumodeer-Pecosckuii, /xx. Yotcon, @. Kpuk, 1. K. benses.

Tabnuibl 1 cxeMbl: «CBsI3b OMOJIOTUH C APYTUMU HayKaMn», «CrucTemMa OMOJOTUYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U UX U3yYE€HHUE

KuBbie cucTeMbl Kak MpeaMeT u3ydeHus Omosioruu. CBOMCTBA KMBBIX CHUCTEM: €IUHCTBO XHMMHMUYECKOTO COCTaBa,
JIUCKPETHOCTh UM UEIOCTHOCTh, CJIOXHOCTh W  YHOPAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpraHU3alHs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, HK3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3aluu >KUBBIX CUCTEM: MOJEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOIYJSALUOHHO-
BUJIOBOH, SKOCUCTEMHBIN (OroreoneHoTnyeckuii), Onochepusiid. [Iporecchl, mpoucxonasimue B )KUBbIX cucTeMax. O CHOBHBIC
npu3HaKu KuBoro. Ku3Hb Kak (opma cyiiecTBoBaHusl Matepuu. Hayku, n3ydaromniue >KMBbIe CUCTEMBI Ha Pa3HbIX YPOBHSX
OpTraHu3alru.

N3yuenue »)uBbIx cucteM. MeToabl Ononornueckoin Hayku. Habmonenne, n3amMepeHune, IKCIIepUMEHT, CUCTEMAaTH3aIIHS,
MeTtaaHan3. [IoHsTHE O 3aBUCMMON M HE3aBUCUMOU nepeMeHHoU. [InannpoBanue skcniepumenTta. [loctanoBka U mpoBepka
runore3. HyneBas rumnote3a. [loHsiTue BbIOOpKM M €€ JTOCTOBEpHOCTh. Pa3bpoc B Ouonornueckux maHHbIX. OlieHKa
JOCTOBEPHOCTH TMOJYYEHHBIX PE3yIAbTaTOB. [[pUUMHBI HCKaX)EHUs pe3yJbTaTOB dKcnepuMeHTa. [IoHITHE CTAaTUCTUYECKOTrO
TeCTA.



JdeMoHCcTpanuu

Tabmuupl u cxeMbl: « OCHOBHBIE TPU3HAKH )KU3HW», «bHoNOrnueckue cucteMbl», « CBOMCTBA JKUBOW MAaTEPUI», « Y POBHH
OpraHu3alUK KUBOU NPHUPOABD», « CTpOEHUE )KMBOTHOM KIIETKW», « TKaHU KMBOTHBIX», «CHCTEMBI OPIaHOB YEJIOBEUECKOI0
opranusma», «buoreoneHos», «buochepay, «MeToabl U3yUEHUS )KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTopHoe 000pyJ0BaHUE JJIs IPOBEACHUS HAOIOICHU, U3MEPEHU, YKCTIEPUMEHTOB.

IIpakTuyeckas padora «licnosib30BaHUE PA3NHYHBIX METOJAOB MPU U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buosiorust Ki1eTku

Kietka — cTpyKTypHO-(QYHKIIMOHAIbHAS €IUHULIA )KUBOTO. cTopust oTkpbITHs KiaeTku. Pabotsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBann, M. lllneiinen, P. BupxoB). OcHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUH.

MeToapl MOJIEKYJISIPHOM M KJIETOYHOM OMOJOTMM: MUKPOCKOMHMS, Xpomarorpadus, 31eKTpodope3, METo MEYEHBIX
aToMoB, Au(depeHIraIbHoe UEeHTPU(PYTUPOBAHUE, KYJbTUBHUPOBAHUE KIETOK. H3yuenue QuKkcuposanuvix Kiemokx.
DnexTpoHHass MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npudxcusnennoe) usyyenue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneitaen, P. Bupxos, K. M. bap.

Tabmuubr u  cxembl: «CBETOBOM MHKPOCKOM», «ODIEKTPOHHBIA MHKPOCKOM», «VICTOpus pa3BUTHS METOJIOB
MHKPOCKOITAW.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IpakTnueckast padora «l3yueHne MeTOMOB KIETOUHOM  Owojormm  (xpomarorpadus, 3yekTpodopes,
muddepennmansroe neHTpudyruposanue, [11[P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKHAN COCTaB KIETKU. Makpo-, MUKPO- U yJIBTPAMUKPOIJIEMEHThI. Boa u €€ poiib Kak pacTBOpPUTENS, pearcHra,
y4acTHe B CTPYKTYPUPOBAHUM KIETKH, TEIUIOPETYJIAlMU. MUHepaabHble BEUIECTBA KIETKH, UX Ouosiorudeckas poiib. Poib
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KieTkdu. buonorunueckue nonmuMepsl. benkn. AMUHOKUCIOTHBIA cocTaB 0enkoB. CTPYKTYphI
OenkoBOi MoJieKyJbl. [lepBuuHasi cTpykTypa Oenka, nenTuaHas CBs3b. BTopuuHas, TpeTUYHAs, YETBEPTUYHAS CTPYKTYPBHI.
Jenartyparnus. CroiictBa 0enkoB. Knaccudukarus 6enkoB. buonorndeckue ¢pyHkuuu 6enkoB. [puonul.

VYrneBoabl. MoHocaxapuibl, IUcCaxapuabl, OJUTrocaxapuabl M moiucaxapuabl. OOmmil muaH cTpoeHUs U (U3HUKO-
XUMHUYECKHE CBOMCTBA yriieBo0B. bruonornyeckue GyHKIIMHN YTIIEBOAOB.



Jlumuasl. 'uapodunsHo-TUApOdOOHBIE cBOMcTBA. Kinaccudukanus nunuaos. Tpuriuiepubl, Gocoaunuabsl, BOCKH,
crepounsl. buonornyeckune GyHkmuu aunuaoB. OOmme CBOMCTBA OMOJOTHYECKUX MEMOpPaH — TEKy4ecThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, ITOJIYIIPOHULIAEMOCTb.

Hyxneunnossie kucnotel. JIHK u PHK. Ctpoenne nHyknenHoBbix kucnot. Hykneoruapl. [IpyuHINN KOMILIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa [JHK — nBoitnas cnirpans. Mecronaxoxaenue u ouonorndeckue ¢pynkuuu JHK. Buast PHK.
Oyukunu PHK B knetke.

Ctpoenne w™onekyinbl AT®. Makpospruueckue cBsi3u B Mosekyne AT®. buonornueckue ¢ynkuun ATO.
BoccTranoBieHHbIe IEpeHOCUMKU, UX (QYHKIUU B KiIeTKe. [pyeue nyxneosuompugpochamor (HT®). CexBenupoBanue JIHK.
Memoowi eenomMuxu, MpancKpUnmMoMuKu, nPomeoMuKHu.

CtpykTypHasi OUOJIOTHS: OMOXUMUYECKHE U OMO(pU3NYECKUE UCCIEIOBAHUS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPHI
ouomonexkyn. Mooenuposanue cmpykmypsvl U @QYHKYuti OUOMONEKY1 U ux Komniaekcos. Kommvromepuwii ousaun u
OpeanuyecKull CUHme3s OUOMOEKYN U UX HEeNPUPOOHBIX AHANO208.

JdeMoHcTpanuu

IToptpertst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Juarpammbl: «PacripeesieHne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAE», «PaciipenesieHne XuMmn4yecKux 3JIEMEHTOB
B JKMBOW MPUPOIEN.

Tabnuiet u cxemsbl: «Ileproauueckas TabnuIla XUMUYECKUX 3JIEMEHTOBY, « CTpOoeHUE MOJIEKYJIbl BOABDY, «BeliecTna B
COCTaBe OPraHu3MoBY, «CTpoeHHre MOJIEKYJIbI Oenka», « CTPyKTYpbl OEITKOBOM MOJIEKYJIbI», « CTpOEHHE MOJIEKYJT YTJIEBOIOBY,
«Ctpoenue Mosekyn TunuaoBy, « HykinenHoBbie KUcnoTey, «CtpoeHne Monekybl ATOy.

O6opynoBanue: XuMU4YecKas mocyaa u 000py0BaHHeE.

JlaGopaTopHasi padora «O0HapyXxeHUE OCIKOB € MOMOIIBI0 KaY€CTBEHHBIX PEaKITUii».

JlaGopaTopHas padora «/ccrnenoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEJICHHBIX U3 KJIETOK Pa3JIMYHbBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKIHMH KICTKH

Tunsl KJIETOK: yKapuoTHIeCcKasi U mpokapuoTudeckas. CTpyKTypHO-(yHKIIMOHATBLHBIE 00pa30BaHUs KIETKH.

Crtpoenue nmpokaproTuyeckoi kietku. Kierounas crenka 6akrepuil u apxeil. OCOOEHHOCTH CTPOEHUS TeTEPOTPOPHON
U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTO U poJib MPOKapUOT B OUOIIEHO3aX.

Crtpoenne u (pyHKIIMOHHpPOBAHUE dyKapuoTHueckoi kieTku. [lmasmarudeckas memOpana (ruiazmanemma). CTpyKTypa
MIa3MaTudeckor MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 TIa3MaTHIeCcKyo MeMOpaHy: acCuBHbIN (auddy3us, oonerdéHHas



muddy3ust), akTUBHBIN (MIEPBUYHBIN M BTOPUYHBIM aKTUBHBIN TpaHciopT). [lomynponuriaeMmocts MmeMOpanbl. Pabota HaTpwmii-
KaJIUEBOT0 Hacoca. DHAOIMTO3: MUHOLKTO3, (haronuTo3. Dk301uTo3. Kierounas crenka. CTpykrypa U QyHKIMU KIETOUHOM
CTEHKH pacTEHHil, rpruOoB.

Hurormasma. [{utozonb. [urockener. JIBmwxkenue nuroruiazMel. Opranonabl kieTku. OgHOMEMOpaHHbIE OPraHOU/IbI
KIeTku: sHAomnazMmarnueckas cetb (OIIC), ammapar ['onbaku, TU30COMBI, MX CTpoeHHe U GyHKIMHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KieTkH. CTpoeHue rpaHyIIpHOTO peTuKyiayma. Mexanusm nanpagnenus odenxkos 6 IIIC.
Cunre3 pacTBopuMbIX OenkoB. CHHTE3 KJIETOUHbIX MeMOpaH. ['nagkuii (arpaHyssipHbIiA) SHAOILIA3MATHYECKUN PETHKYIIYM.
CekperopHas pyHkuus annapara ['onsmxu. Moouguxkayus 6enxoé 6 annapame I onvoacu. Copmuposeka 6eakoe 6 annapame
Tonvoorcu. TpancnopT BelecTB B KieTke. Bakyonu pactutensHbIx KieToK. Kierounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOWIBI KJIETKH: MUTOXOHIPHUH, IUIACTUMBI. [IpoucxosicoeHue MumoxoHopuil u niacmuo.
Cumbuoeenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenue u (GyHKIIUM MUTOXOHIpUH U ractul. [lepBuyHbie, BTOpUYHBIE
Y CJIOKHBIE IUIACTUBI (POTOCUHTEZUPYIOUIUX 3YKAPUOT. XIOPOIUIACTHI, XPOMOILIACTHI, JEHKOIIACTHI BHICIINX PACTEHUM.

HememOpannbsie opranouasl kietku CtpoeHue U (QYHKIHMM HEMEMOpPaHHBIX OpPraHOWJIOB KIETKU. PuOOCOMBI.
IIpomesicymounvie punramenmor. MukpopunamMeHTol. Akmunosvie Mukpoguiamenmol. MplllIEUHbIE KIETKU. AKmMuHoGble
KOMHOHeHmbl HeMblueunblx Kiemok. Mukporpybouku. Kierounsnii nentp. CtpoeHue u ABMKEHHUE KTYTUKOB U PECHHYEK.
MukpoTtpy6ouku uuromiazMel. LleHTpuons. benku, accoyuuposanmvlie ¢ MUKpOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie 6enku.

SAnpo. Ob6onouka siapa, XpoMaTUH, KapuoIuia3Ma, SAPBIINIKY, UX CTpoeHUe U GyHKIUU. SnepHblil OETKOBBIN MaTpPHUKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B UHTEp(a3HOM szipe. Dyxpomamun u 2cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. /[unamuxa sa0epHot 060104KU 8 Mumo3se. foepuviii mpancnopm.

Kinerounsle Bkimouenusi. CpaBHUTEIbHAS XapAaKTEPUCTUKA KIETOK 3YKAPUOT (PACTUTENbHON, dKUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

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

Tabmuibl u cxembl: «CTpoeHUE dyKapUOTUUECKON KIETKN», «CTpOeHUE KUBOTHOU KIETKNY, « CTpOEHUE PaCTUTEIHHON
KIETKN», «CTpOoeHHE MUTOXOHIPUNY, «SAnpo», «CTpoeHrEe NPOKAPUOTHIECKON KIETKNY.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOMpENapaThl pPACTUTENbHBIX, >KHUBOTHBIX KIIETOK, MHUKpPOINpEernapaThl
OaKTepHaTbHBIX KIIETOK.

JlaboparopHasi padoTa «/3yueHue CTpOeHus KJIETOK Pa3Iu4YHbIX OPraHU3MOBY.



IpakTnueckasi padora «/3yueHue CBOMNCTB KIETOUHONH MEMOpaHbBD».

JlaGopaTopHas padora «/ccnenoBanue mia3Moian3a U JIeT1a3MoIn3a B PACTUTEIIbHBIX KIIETKAX».

IpakTnueckas padora «3yueHue IBUKEHUS IUTOILIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMeH BeleCTB M NPeBPalleHUe JHEPIUH B KJIETKe

AccUMMITALINS ¥ JUCCUMUJISIIUS — JIBE CTOPOHBI MeTa0oM3Ma. Tuiibl 0OMEeHa BEUIECTB: aBTOTPOQHBIN U TeTepOTPODHBIN.
Yyactue KuciIopoaa B OOMEHHBIX Mpolleccax. DHepreruiyeckoe obecreueHue kieTku: mpeBpaiieHue ATO B oOMeHHBIX
nporeccax. DepMEHTATUBHBINA XapaKTep PEAKIUM KIIETOUHOTO MeTabonn3Ma. GEepMEHTHI, UX CTPOCHHUE, CBOMCTBA M MEXAHU3M
nevicteus. Kodepmentsl. OTiaumuusi (GEpMEHTOB OT HEOPraHUYECKUX KaTalu3aToOpoB. belku-akTuBaTophl U O€NKU-
UHTHOUTOPBI. 3aBUCUMOCThH CKOPOCTH (DEPMEHTATUBHBIX PEAKIINI OT Pa3IMYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BeEHIeCTB B KieTke. DoTOCUHTE3. AHOKCUeHHbIU U OKCUSEeHHbIUL (omocuHmes y
oaxmepuu. Ceemocobuparowjue nueSMeHmvl U HUSMEHMbl pPeakyuoHHo20 yeHmpa. Poab XIJIOPOIIAcTOB B MpoLecce
dotocunTe3a. CBeroBas W TemHOBass ¢aszpl. Pomoovixauue, Cs., Cis. u CAM-muner ¢pomocunmesa. IIpoayKTUBHOCTH
¢dotocunTe3a. Biusuue paznuuHpix GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAaUEHHE (DOTOCUHTESA.

XemocuHTe3. Pa3HOOOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIUPYIOIMIUE OakTepuu, Kele300aKkTepuw,
cepobaKTepuu, BOJOPOIHBIC OaKTeprun. 3HAYCHHE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Bunbl Oposkenud. IIpoaykTel OpoXeHUss M UX HMCIOJIb30BAHHE YEIOBEKOM. AHA’pOOHBIE
MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HE.

AspobHbIe OpraHu3Mbl. JTambl 3HepreTudeckoro oomena. IloaroroBurenbHb dTan. ['nmukonu3 — OECKUCIOPOIHOE
pacCLIECTIEHNUE TIIFOKO3bI.

buonornueckoe okuciaeHue, WK KJIETOYHOE AbIXxaHue. Polib MUTOXOHJIpHUI B IpolLieccax OMOJOTUYECKOTO OKUCICHUS.
Huxnuyeckue peakuuu. OxkucnutensHoe dhochopunupoBanue. uepeus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomonnoii ATD-cunmaswi. [IpenMyiiiecTBa a3poOHOTO TyTH OOMEHAa BEIIECTB Tepel aHadpoOHbIM. D (DEKTUBHOCTh
SHEPIreTUICCKOr0 OOMEHa.

JdemMoHcTpanumn

[Toptpetst: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Durensrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuupbr u cxembl: «DoTocuHTE3», «IHepreTuyeckud obOmen», «buocunres Oenkay, «CtpoeHue GdepMeHTay,
«XEeMOCHHTE3.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHHE [JIsi TMPUTOTOBJICHUS TOCTOSHHBIX M  BPEMEHHBIX
MHUKPONPENapaToB.

JlaboparopHasi padora «/3yueHue KaTaTuTHIECKON aKTUBHOCTH (hEPMEHTOB (HA MPUMEPE aMIITa3bl WK KaTajaasbl)y.

Jlaboparopuasi pabdora «/3yueHue QepMEHTATHMBHOTO pacIICIUICHUs MEPOKCHIa BOJOPOJAa B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHeHHE MPOLECCOB POTOCUHTE3A U XEMOCHUHTE3a».

Jladoparopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHUSI M TLIXAHUSD .

Tema 7. HacaeacrBenHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakunn matpudHoro cuHte3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKUUSIX MATPUYHOIO CHHTE3a. Peanuszanus
HacjeACTBeHHOW uHpopmanuu. ['eHeTnyeckuid koj, ero cBoiicTBa. Tpanckpumnius — Mmatpuusblii cunte3 PHK. TTpuniumns
TPAHCKPUNLMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAIIIENBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
aykapuomuyeckoiu kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ aramnbl. Yuactue tpancnoptbix PHK B 6uocunTese 6enka. YcnoBus Ouocuntesa 6enka. Koguposanue
aMuHOKHUCTOT. Poibs pubocoM B OnocuHTE3€e Oenka.

Cospemennvie npedcmasieHus o cmpoeHuu eeros. OpraHuzaiusi TEHOMa y TPOKAPUOT U DYKapwoT. Perymsius
aKTUBHOCTHU I'€HOB Yy npokapuort. ['unoresza onepona (®@. XKako0, XK. Mano). Morexynaphsie mexanusmvl I9KCHpeCccuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomel 2enos. Perynsius 0OMEeHHBIX NpoueccoB B kieTke. Kierounsiid roMmeocTas.

Bupycel — HeksierouHble (QOpMBI KU3HM W OOnMratHeie mnapas3utbl. CTpoeHHE MPOCTHIX W CIO0XHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. Kusnenuwvii yuxn JIHK-codepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpammuas mpaHcKpunyus, pegepmasa, UHmezpasd.

Bupycnsie 3a00ieBaHus 4enoBeka, )KUBOTHBIX, pacteHuit. CITM I, COVID-19, conmanbubie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anamuz 6orvuux maccusos («bigdatar) cmpyxkmypuovix b6uonocuueckux oanmwix.
Hanomexnonocuu 6 buonoeuu u meouyune. llpoepammupyemole pynxyuu 6eikos. Cnocobvi 00cmasku ieKapcma.

JdemMoHcTpanumn

[Toptpetsrl: H. K. Konbuos, /. Y. IBaHOBCKUIA.

Tabnuiet u cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTHyeckas padora «Co3nanue MOEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU



Knerounsléi nuki, ero mepuoisl u perynsius. Mutepdpaza u muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOMIMX B
untepdaze. IloaroroBka kietkn K jaeneHuto. [IpecuHrernyeckuit  (MOCTMUTOTHYECKHI), CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MIPEMUTOTHICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Martpuunsiii cunre3 JIHK — perukanus. [Ipunuunsl perumkanuu JJHK: koMImeMeHTapHOCTh, MOJIYKOHCEPBATHUBHBIM
CUHTE3, aHTHUnapauieabHocTh. Mexanusm permkanuu JIHK. Xpomocomsbl. Ctpoenne xpoMocoM. TernoMmepsl U Teromepasa.
XPpOMOCOMHBII HAOOp KIETKUA — KapHOTHUM. [UTUIOMAHBIN U raluiouAHbIH HA0Ophl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jlenenue xkieTkn — MuTo3. CTaguu MUTO3a UM MPOUCXOASAIINE B HUX IpoLecchl. Tumbl Muto3a. KapuoknHes 1 HIUTOKUHES.
buosiornueckoe 3HaueHUE MUTO3A.

Perynsius MUTOTHYECKOTO IUKIIA KJIeTKH. [[porpaMMupyemas KiieTouHasi TuOesb — aromnTo3.

Kierounoe sapo, XpoOMOCOMBI, PyHKIIMOHAJIbHASI TEHOMUKA. Mexanuzmwvl nponugepayuu, oughghepenyuposxku, cmapenus
u eubenu knemox. «L{ugpposasn knemrka» — buoungopmamuueckue mooenu HyHKYuoHUpoBaHus Kiemiu.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: « KU3HEHHBIN UK KIETKH», «MuTo3», «CtpoeHune xpomocomy, «Permukarus JJHK.

OO6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yyeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopHas padora «HaOmroneHre MuTo3a B KJI€TKaX KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenne u QyHKUMHM OPraHN3MOB

buonorunyeckoe paznooOpazue opranu3mMoB. OTHOKIIETOUHBIE, KOJIOHUATBHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOESHUS U )KU3HEAEATEIHLHOCTH OJTHOKJIETOUHBIX OpraHM3MOB. baktepuu, apxeu, 0IHOKJIETOYHbIE TPUOBI,
OJTHOKJIETOYHBIE BOJOPOCIH, APYrue MpOoTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anmocBs3p yacTeli MHOTOKJIETOYHOTO OpraHn3Ma. TKaHu, OpTraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak €IUHOE 1EN0E.
I'omeocras.

Tkanu pacrenuii. TUTIBI pacTUTENHHBIX TKAaHEH: 00pa3oBaTeNIbHASI, TOKPOBHAS, TPOBOIAIIAS, OCHOBHAS, MEXaHUYECKASI.
Oco6eHHOCTH CTpOeHUS, PYHKIIUN U PACIIONIOKEHUS TKaHEH B OpraHax pacTeHUM.

TkaHu )XKMBOTHBIX M YEJIOBEKA. THIIBI >KUBOTHBIX TKAHEW: SIUTENIMAJIbHAS, COCIWHUTENbHAS, MBIIICUYHAS, HEPBHAS.
OcobeHHocTH CcTpoeHus, GYHKIMA U PACIIOIOKEHUS TKAHEH B OpraHax )KMBOTHBIX M YEJIOBEKA.



Opransl. BereratuBHble U IeHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX M YEJIOBEKA.
@yHKIIMU OPTraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3zMoB. Kapkac pacteHuil. CKeneTbl OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. HapyKHbII U
BHYTpEHHUI ckeneT. CTpOeHNE U TUTIBI COEAUHEHUS KOCTEN.

JIBrkeHue opranu3MoB. JIBUKEHUE OJHOKIETOYHBIX OpPraHM3MOB: aMEOOMIHOE, KI'YTUKOBOE, peCHUYHOE. J[BIKeHue
MHOT'OKJIETOYHBIX PACTEHUN: TPONIU3MbI U HACTUU. /[BU>KEHNE MHOTOKJIETOYHBIX )KMBOTHBIX U YEJIOBEKA: MBIIICYHAS CUCTEMA.
Pednexc. CkeneTHbIe MBI U UX padOTa.

[Iutanne opranm3moB. [lornomenue BOABI, YITIEKHCIOrO ra3a M MHUHEPAIBHBIX BEIIECTB pacTeHUsAMH. lIntanme
KUBOTHBIX. BHYTpUIIOJIOCTHOE ¥ BHYTPHUKJIETOYHOE IuuieBapeHue. IlurtaHne MO3BOHOYHBIX JKUBOTHBIX. OTaelnsl
[UALLEBAPUTENLHOTO TpakTa. [Iniesapurenpuble xenesbl. [InmesapurenbHas cucTeMa 4eioBeKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. /[pixanue >kxuBoTHbIX. J{udQy3us ra3os uepe3 moBepXHOCTH KiieTku. KoxHoe
nbpixaHue. JlprxarenbHas noBepXHOCTh. JKaOepHoe U JIErodyHoe JpIxaHue. JlpIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE YCJIOKHEHHUE CTPOEHHUs JIETKMX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHasl cHCTEMa 4YelloBeKa. MexaHusMm
BEHTWIALUU JETKUX Y TITUI U MIICKOTIUTAOMINX. Perynsanus npixanus. J[prxarenbHbie 00bEMBI.

TpaHcnopT BELIECTB Y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTEHHUI. TpaHCIIOPT BEIIECTB Y KUBOTHBIX. KpoBEeHOCHAs
cucrema u €€ opranbl. KpoBeHOCHasl cuctemMa O3BOHOYHBIX )KMBOTHBIX M 4esioBeka. Cepilie, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOpaiiieHrs. DBOMIOLIUOHHBIE YCI0KHEHHS CTPOEHUSI KPOBEHOCHON CHCTEMBI MO3BOHOYHBIX )KMBOTHBIX. PaboTa
cepAua u €€ peryJsisiuus.

Beinenenue y opranu3MoB. Beiienenne y pacrenuid. Beigenenue y kxuBOTHbIX. COKpaTUTenbHblE Bakyosd. Oprasel
BbIIesIeHHsI. PUIIbTpalus, CeKpelusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAesieHHs. CBs3b MOJOCTH
TeJla C KPOBEHOCHOW U BBIJIEIIUTEIBLHON CUCTEMaMu. BelieieHne y MO3BOHOYHBIX KMBOTHBIX U uesioBeka. [louku. Ctpoenune n
¢dbyHkunonupoBanue HedpoHna. OOpazoBaHUE MOYH Y YEJIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHn3MoB. Cropsl OakTepwii M MUCTHI MPOCTEUINNX. 3alIuTa y
MHOT'OKJIETOYHBIX pacTeHnid. KyTukyna. CpencrBa NacCUBHOM M XUMUYECKOM 3aIUThl. PUTOHIUABL.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOM3BOJIHBIE. 3alllUTa Opranu3Ma ot OosiesHell. UMMyHHas
cucrema desioBeka. KiieTouHblit 1 ryMoOpalibHBIM UMMYHUTET. BpOXKIEHHBINA 1 MPUOOPETEHHBIN crelU(PUIECKU UMMYHUTET.
Teopusi knoHanbHO-cenekTuBHOTO MMmyHuTeTa (II. Dpnux, ®. M. bepuer, C. ToneraBa). BocnanuTenbHble OTBETHI
opranu3moB. Posb BpokIEHHOTO NMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUM.



PazapaxuMoCTh U perynsuus y Opranu3mMoB. Pa3ipaxuMocCTh y OJJHOKJIETOYHBIX OpraHu3MoB. Takcuckl. Pa3apaxknumMocThb
U PEryJisilus y pacTeHuil. POcTOBBIE BENIECTBA U UX 3HAUYCHHE.

HepBHast cucrema u pedrexTopHas peryisiusi y KUBOTHbIX. HepBHas cuctema u €€ OTHENbl. DBOJIOLHUOHHOE
YCIIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBbI Yy KMUBOTHBIX. OTJIEIbI TOJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediekc u
pednexropHas ayra. bezycioBHble U yCIIOBHBIE pe(IIEKCHI.

['ymopasibHast peryisiuus ¥ 3HIOKPUHHAs CUCTEMA KUBOTHBIX M 4esoBeka. JKene3bl SHIOKPUHHOW CHUCTEMBI U UX
ropmoHsl. JleiicTBie ropMoHOB. B3anMocBsA3s HEPBHOM M SHIOKPUHHOM cucTeM. [ unorasamo-runodusapHas cucTema.

JemoHcTpauun

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OHOKIETOUHBIE BOAOPOCIN», « MHOTOKIETOUHBIE Bojmopociny, «baktepun», «IIpocrelimmuey,
«Opranbl IIBETKOBBIX pacTeHUi», «CUCTEMBbl OPraHOB MO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHEE CTPOCHHE HACEKOMBIX),
«Txanu pactenuit», «KopHeBbie cuctembly, «CTpoeHue cteds», « CTpOeHUE JTUCTOBOM IMIACTUHKNY, « TKaHU KHUBOTHBIXY,
«Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHas cucteMay», «JlpixarenbHas cucrtema», «HepBHas
cucrema», «Koxa», «MpIimednas cucremay, « BeinenurenbHasi cucremMay, « JHIOKPUHHAS cucTeMa», «CTpOEHHE MBIIILBDY,
«MmyHuteT», «KuiieuHononocTubie», «CxeMa NUTaHusl pacTeHu», « KpOBEHOCHBIE CUCTEMBbI TO3BOHOUHBIX )KUBOTHBIXY,
«Ctpoenue runpol», «CTpoeHue rmiiaHapun», « BHyTpeHHee CTpoeHue 0K AeBOT0 uepBs», « HepBHas cuctema puioy, « HeppHas
cuctemMa Jarymkw», «HepBHas cucrema npecMmbikaronmmxcs», «HepBHas cuctema nruny, «HepBHas cucrtema
MJIEKOMTUTamuX», «HepBHas cuctema yenoBeka», «Peduaexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOIpENaparbl TKaHEH,
PaKOBHMHBI MOJITIOCKOB, KOJUIEKLIMHA HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTeHUun
Pa3HbBIX OTJEJOB, BIIAYKHbIE MPEMAPATHI )KUBOTHBIX, CKEIEThl MO3BOHOYHBIX, KOJJIEKIIMK O€CTIO3BOHOYHBIX KUBOTHBIX, CKEJIET
YeJioBeKa, 000pyA0BaHKE ISl IEMOHCTpAIlMM MOYBEHHOI'O M BO3YIIHOIO MUTAHUS PACTeHH, pacHIeIeHHUsl Kpaxmaia U
0enkoB noJ aAelicTBUEM (PEpMEHTOB, 000pYyIOBAaHUE JIJIS IEMOHCTPAIIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX,
MEXaHHM3Ma JIbIXaTeJIbHBIX JBUKEHUIN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHrne TKaHE paCTCHUI.

JlabopaTopHas padora «/3yueHrne TKaHEe KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. Pa3mHo:KeHHe ¥ pa3BUTHE OPTaHU3MOB



@®opMbI pa3MHOKEHHUSI OPTraHU3MOB: Oecrojioe (BKJItoUas BEreTaTMBHOE) U MOJoBoe. Buabl 0ecrnonoro pa3MHOKEHHUS:
MOYKOBaHUE, CIIOPYJIIMS, PparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBeie KieTkH, uiau rametsl. Meito3. Ctaguu meiio3a. IloBeneHne XpoMocoMm B MeHO3€.
Kpoccunrosep. buonornuecknii cMbICII Me03a ¥ ITOJIOBOTO mporecca. Meilo3 U ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpeazaponpiiieBoe pazButue. 'amerorenes y xuBoTHBIX. [lonoBbie sxene3sl. OOpa3oBaHKEe U Pa3BUTHE MOJIOBBIX KIETOK.
Cnepmatorenes u oorene3. CTpoeHue MOJIOBBIX KIETOK.

OrmnoA0TBOpEeHHE W 3MOPHUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS: HAPYKHOE, BHYTpPEHHEE.
[TapTenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHUOJIOTHs — HayKa O pa3BUTUU OPraHu3MoB. Mopghozcenes —
00HA U3 21a8HbIX NPobaem smobpuonoeuu. Konyenyus mopghozcenos u mooenu mopghozenesa. Ctagum >SMOpHOTeHe3a KUBOTHBIX
(na mpumepe narymku). Ipodnenue. Tunsl npobienus. [Jemepmunuposannoe u HedepmurHuposanuoe opooaenue. bracmyna,
munsl 61acmyn. OCOOEHHOCTU APOOJIEHUS MIICKOTMUTAIOMIMX. 3apOJIbIIIEBbIe JUCTKUA (TacTpyJisiius). 3aKiaajgka OPraHOB U
TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsIHHE YacTel pa3BUBAIOIIETOCs 3apojblia (IMOpHUOHATIbHAS MHIYKIIHS).
3akiajKka rnjaaHa CTPOCHHsI )KMBOTHOT'O KaK pe3yibTaT HepapXUUYECKUX B3aUMOJICHCTBUN IreHoB. BiusiHue Ha sMOproHalibHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pazButue xxuBoTHbIX. [locTaMOproHansHbIN iepuo. [Ipsimoe u Henpsimoe pazsutue. Pazputue ¢ Metamopdo3om
y 0€eCIO3BOHOYHBIX W TMO3BOHOYHBIX >KMBOTHBIX. bHOJIOrMyeckoe 3Ha4YeHHE MPSAMOTO M HENpsIMOTrO pa3BUTHS, HUX
pacrpocTpaHeHue B Mpupojae. Tumbl pocTta KUBOTHBIX. DaKTOpPbl PEryJSIIUM POCTAa KUBOTHBIX M uenoBeka. Cranuu
MOCTAMOPUOHAJIBHOTO Pa3BUTUSL Yy JKUBOTHBIX M uenoBeka. llepuonbl oHTOreHesa uyenoBeka. CTapeHHME U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHuoxxkenue u passutue pacreHuid. ['ametodut u cnopodur. Meiio3 B KU3HEHHOM IMKJE pacTeHuil. OOpa3oBaHue
Criop B mpolecce menosa. ['amerorene3 y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEILHBIX OPraHu3MoB. J[BoHHOE
OILJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyJISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmumsr u  cxembl: «BereratuBHOe pa3MHOXKeHHE», «Tumbl Oecrmonoro pasMHOXeHHs», «Pa3mHOXeHUe
XJaMHIOMOHaAb», «Pa3mHOkeHne osBriieHb», «Pa3zmHoxkeHune ruape», «Menosz», «XpoMocoMmsDy, «l'ameroreHesy,



«CTtpoeHue SMUEKIETKN U criepMaTo3onia», «OCHOBHBIE CTaiMM OHTOreHe3ay», «lIpsMoe u HenpsiMoe pa3Butue», «Pa3zputue
MaucKoro xyka», «Pasputue capanum», «Pa3zButme maArymkwm», «/[BOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHHI,
«CTpoeHrEe ceMsH OAHOJOJIBHBIX U JIBYAOJBHBIX PAaCTeHUI», « KU3HEHHBIA UK MOPCKOM KamycTbl», « KW3HEHHBIA UK
Mxay, «KU3HEHHBI LIUKJ TAalTOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBD).

OO6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIIpEnapaTsl SUIEKICTOK U CIepMaTo30uI0B, Mojenb «LIlukn pa3Butus
JSATY KA.

JlaGopaTopHasi padora «/3yueHne CTpOCHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOMIpenapaTaxy.

IIpakTHuyeckasi padbora «BbISIBICHHE TPU3HAKOB CXOACTBA 3aPOIBIIIEH MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHrEe OPraHOB Pa3MHOXKEHHUSI BBICIIINX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB

Hcropust cTaHOBIEHUSI U pa3BUTUSL T€HETHKM Kak Hayku. Pabotsl I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX YUYEHBIX B pa3BuTuu renetuku. Padorsl H. K. Konsiosa, H. 1. BaBunosa, A. H. benozepckoro, I'. .
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TE€HETUYECKUE TMOHSITUS U CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIBHBIE TEHbI, AJlbTEPHATUBHbBIC
MIPU3HAKH, IOMUHAHTHBIN U PEIEeCCUBHBIN MTPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAsl IMHUS, THOPUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE METO/IbI TCHETUKH: THOPUIOTOTUUECKUH, ITUTOJIOTUYECKUHN, MOJICKYJISIPHO-T€HETUYECKUMA.

JemoHcTpanumn

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko,
0. A. ®ununuenxo, H. B. Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeToibl TeHETUKI, «CXeMbl CKPEILIUBAHUS.

JlaGopaTopHnas padora «JIpo3oduia kak 0ObEKT TCHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenBanue. [lepBoiii 3akoH MeHaenss — 3aKOH €AMHOO0Opas3usi THOPUIOB MEPBOTO IMOKOJICHUS.
IIpaBuno nomuHupoBaHusa. Btopon 3akoH MeHzaenss — 3aKOH pacCLICIUIEHUs IPU3HAKOB. lluTOsIOrMYeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ unore3a 4uCTOTHI raMer.

AHanuszupyouiee ckpemybanue. [IpoMeXyTOUHbIN XapaKkTep HaclieoBaHUs. Pacuienienue mpu3HakoB MPU HEMOJIHOM
JTOMHUHUPOBAHUMU.



HuruOpuaHoe ckpemmBaHue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHUCHUMOTO HACJEAOBAHHS IPU3HAKOB.
[{uTonmornyecknue OCHOBBI AUTUOPUTHOTO CKPEIIIMBAHMS.

CuerienHoe HacineoBanue npusHakoB. Pa6oter T. Moprana. CuernsieHHoe HacieJoBaHIe T€HOB, HapyIIICHUE CHETUICHHUS
MEXy T€HaMu. XPOMOCOMHAasl TEOPHs HACIEACTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXaHU3M OIPEIEICHUS M0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U
reTepOraMeTHBIN MOJI. [ 'eHeTHYeCcKast CTpyKTypa IMOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHass cucrema. llnenorponuss — MHOXECTBEHHOE ACHCTBHE TeHA. MHOXKECTBEHHBIM aJUICIINA3M.
B3aumopeiictBrue HeamenbHbIX TeHOB. KoMIuiemeHTapHOCTh. Dnucrtas. [lonumepust.

['eHeTHYeCKUI KOHTPOJIb Pa3BUTHSI paCTEHUI, )KUBOTHBIX U YEJIOBEKA, a TAK)KE (PU3UOJIOTNUECKUX MPOLIECCOB, TOBEIECHUS
Y KOTHUTUBHBIX QyHKIUH. ['eHeTnyeckue MexaHu3Mbl CUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U
«XO3MH — MHKpPOOHMOM». ['€HeTHYecKHne acmleKThl KOHTPOJIS UM M3MEHEHUS HACIeACTBEHHON MH(GOpMAalU B MOKOJIEHUSIX
KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii u BTOpoW 3akoHbl Menpaens», «Tperuir 3akoH MeHnens», «AHAIU3UPYIOIIEE
ckpeuiuBanue», «Hemnonnoe noMmuHupoBanuey, «ClemieHHOe Haclel0BaHuEe MPU3HAKOB Y 1po30puibl», «['eHeTrka mosuay,
«Kapuotun uvenoseka», «Kapuorun apozodumnsy, «Kapuotun ntuis», « MHOKECTBEHHBIH auienu3m», «B3auMoencTeue
TEHOBY.

O6opynoBaHue: MoJeib JUIsl JEMOHCTPALMA 3aKOHOB €IMHO00pa3us rMOpHUIOB MEPBOTO MOKOJICHUS U PacCIIETIICHUS
MIPU3HAKOB, MOJENb JJIsI JEMOHCTPAlMM 3aKOHA HE3aBUCUMOI'O HACIEJOBAaHMS MPU3HAKOB, MOJAENb ISl JEMOHCTPALUH
CUEIUICHHOTO HACJIE0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapart: «Jpo3zodunay.

IIpakTuyeckas padora «3yyeHue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIBIY.

IIpakTnyeckas padora «l3ydeHue pe3yabTaToOB JUTHOPUIHOTO CKPELIIUBAHUS Y APO30(PUIBDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpenasl npu popmupoBanuu (eHotuna. M3meHunBOCTh npu3HakoB. KauecTBeHHBbIE U
KOJIMYECTBEHHBIEC MPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonupukanronHas U3MEeHYUBOCTh. Posib cpeasl B popmupoBannu MoaudukannoHHON n3MeHynBoctu. Hopma peakiuu
npu3Haka. BapuannonHsii psin u BapuannonHas kpusast (B. Moranucen). ColicTBa Mo (UKAIIMOHHOW N3MEHYUBOCTH.



I'enoTnMyeckass W3MEHYNBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYMBOCTU. BUIbI F€HOTUIINYECKON M3MEHYMBOCTH:
KOMOWHATUBHAs, MyTal[MOHHAS.

KoMOuHatuBHass W3MEHYMBOCTh. Meil03 M TOJMOBOW MPOIECC — OCHOBA KOMOWHATUBHOM HW3MEHYUBOCTH. Poiib
KOMOMHATUBHON M3MEHUMBOCTH B CO3/JaHUU T€HETHUECKOTO pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTalunoHHass U3BMEHYMBOCTh. BUbl MyTaluii: r€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTAaHHBIE U UHAYLIUPOBAHHBIC
MyTauuu. SaepHbie U UUTOILIa3MaTUYeckue MyTanuu. CoMaTH4ecKHe W TOJOBble MyTanuu. [IpuyuHbl BO3HUKHOBEHHS
MyTauuii. MyTareHsl 1 X BIUSIHUE Ha OPTraHU3Mbl. 3aKOHOMEPHOCTU MYTAITMOHHOTO MPOIecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB
B HacyencTBeHHoM n3menunBoctu (H.M. BaBuiioB). BHesepHas U3MEHUUBOCTh U HACIEACTBEHHOCTb.

Dnuecenemura u dNUSeHOMUKA, POJIb dINUSEHEMUYECKUX aKmopos 8 HACIe008aHUU U USMEHUUBOCTU (DEHOMUNUYECKUX
NPU3HAKO8 VY OP2AHUZMOS.

JemoHcTpauun

[Toptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBunos.

Tabnuupl u cxeMbl: «Buabl ”3BMEHUYNBOCTIY, «MoauduKaIMOHHAs] U3BMEHUYUBOCTHY, «KOMOMHATUBHAS U3MEHUYHUBOCTHY,
«Meiio3y, «OmnomoTBopeHney, «I eHeTrndeckre 3a001eBaHus YeaoBeKay, « Buapl MyTarumii.

OO6opynoBaHue: >XKMBbIE W TepOapHbIe SK3eMIUIAPhl KOMHATHBIX pacTeHUU, pUCYHKH ((oTorpaduu) >KHBOTHBIX C
pPa3IMYHBIMUA BUJAMH U3MEHUYUBOCTH.

JlaGopaTtopnass padora «HccrienoBaHne 3aKOHOMEPHOCTEM Moau(uKalMOHHONW u3MeHYuBOCTU. [locTpoeHue
BapPUALMOHHOTO PsiJIa U BApUALIMOHHON KPUBOW».

IIpakTuueckas padora «Myrtaimu y Apo30¢uisl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTuka yesoBeka

Kapuorun uenoBeka. MexayHapoaHas MporpaMma HCCIENOBaHUS I'€HOMa 4YelloBeKa. MeToAbl M3ydeHHs T€HETHKU
YeJIOBEeKa: TEeHEaJOrMuyeckuil, OJM3HENOBbIA, UUTOTCHETUYECKUH, MOMYJISIUOHHO-CTATUCTUYECKUNA, MOJIEKYJIPHO-
reHeTnueckuii. CoBpeMEHHOE OMpPEAEICHUE TeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomorwto ITI1[P-ananu3a. HacnencTBeHHble 3a001eBaHus YelioBeKa. [ eHHBIE B XpOMOCOMHBIE 00JIe3HU YeioBeKa. boie3nu ¢
HACJICJICTBEHHOM MPEIPacloIOKEHHOCThIO. 3HAYCHUE MEIMIIMHCKON T'€HETUKHU B MPEAOTBPALICHUH U JICUCHUN T€HETUYECKUX
3a0oneBaHui YenoBeka. MeauKko-reHeTHUeCKoe KOHCYIbTHUpoBaHue. CTBOJIOBbIE KIIETKHU. [[OHATHE «T€HETUYECKOro rpy3ay.
DTHUYECKHE aCTIEKThI UCCIEA0BaHUI B 00JIACTH PEIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.



['enetnueckue (hakTOphl MOBBIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3MUYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO
OKpY>Karolen cpeapl. [ eneTnueckas npeapacionoKeHHOCTh YEJIOBEKA K ITATOJIOTHSIM.

JdemoHcTpauumn

Tabmuupr u cxemsl: «Kapuotun denoBeka», «MeToabl U3ydeHUs] TEHETHUKU 4YelloBeka», «[' eHeTnueckue 3aboeBaHus
YEJIOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOM.

Tema 15. Cennekunsi OpraHusMoB

JloMecTukanuss W CeJIEeKIMs. 3apOoXIACHHUE CeleKuMu u aoMectukauumu. Ydyenue H. WM. BasunoBa o IleHtpax
MIPOUCXOXKACHUS U MHOTOOOpa3usl KyJIbTypHBIX pacTeHui. Poib cenekunu B coO3JaHUK COPTOB PACTEHUHM U MOPOJ] )KUBOTHBIX.
Coprt, nopoa, mramm. 3aKOH FOMOJIOTHYECKUX PSI0B B HACIEACTBEHHON n3MeHunsoct H. . BaBuioBa, ero 3Hauenue i
CEJIEKIIMOHHOM paboTBhI.

Meroabl ceneKunoHHOW padoThl. MICKyCCTBEHHBII OTOOp: MAacCOBBIM M MHAMBUAYAJIbHBIM. DTanbl KOMOMHAMOHHOM
cesiekiuu. VcnpiTanne nmpousBoguTeniel mo notoMctBy. OTOOp MO T€HOTHILY C MOMOIIbIO OLIEHKH (PEHOTUIA MOTOMCTBA U
0oTOOP 10 TeHOTHUITY ¢ TToMoIIbI0 aHanmm3a JIHK.

HckyccTBeHHBIN MyTareHes3 Kak METO]T CEJIEKITMOHHON paboThl. PaguanimoHHbIA M1 XUMAYECKU MyTareHe3 Kak MCTOUHUK
MyTalUi y KyJbTypHBIX (hOpM opraHu3MoB. Mcrnoap30BaHrne TEHOMHOTO PEAAKTUPOBAHUS U METOA0B pekomMOuHaHTHBIX JJTHK
JUIS1 TIOJTYYEHHUSI HCXOJHOTO MAaTEpHAIIA ISl CEJIEKIUU.

[Tonyuyenue nonumuonnoB. BuyTtpuBumoBas rubpumuzaiusi. bau3kopoiCTBEHHOE CKpENIMBaHWE, WM WHOPUIWHT.
HepoacTtBenHoe ckpenuBanue, wid aytopuauHr. I'erepo3uc u ero npuuuHbl. Vcmonb3oBaHue rerepos3nuca B CEJICKLUU.
Otpanénnas rubpuauzauus. IIpeogosnienne Oecryiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHIKEHMSI CEJNEKUMU PACTEHUH U
KUBOTHBIX. « 3€1€HASL PEBOIIOYUSL.

CoxpaHeHHe U U3yYEeHHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U UX JUKUX POAMYEH ISl CO3AaHUSI HOBBIX
COPTOB M THOPHUIIOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBBIX HCUBOMHBIX 8 YETAX YIVUULEHUS CYUWECMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U
KpOCCco8, 8 MOM YUCIe C NPUMEHEHUEeM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008aHUL, NepedosblX Uoeli U NepCcneKmu8HbIX
MEXHOJI02UU.

JemoHCcTpanumn



[Toptpetsl: H. 1. BaBunos, U. B. Muuypumn, I'. [. Kapnieuenko, I1. I1. JIykbsinenko, b. JI. Actaypos, H. bopaoyr, /. K.
benses.

Tabnuipl 1 cxembl: «lIeHTpbl TPOUCXOKACHUS U MHOTO00pa3vs KyJIbTYPHBIX PAacTEHUID», «3aKOH TOMOJIOTHYECKHUX
PSZIOB B HACJIEICTBEHHOU M3MEHYUBOCTHY, «MeTobl cenekuumn», «OTnanéunas ruopuauzanus», «MyTareHes».

JlaGopaTopHasi padora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHHI U IOPOJ JOMAIIHUX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHre METOIOB CEJICKIIUA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHu».

Irckypeusi «OCHOBHBIE METOAbI M JIOCTHIXKEHUSI CEJICKIIMM PACTEHU M >KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO,
MJIEMEHHYI0 (hepMy, COPTOMCHBITATEIbHBIM Y4YacCTOK, B TEIUIMYHOE XO35SHCTBO, B JaOOpPaTOpPHIO arpoOyHUBEpPCUTETA WIIH
HAy4HOTO LIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEeKThI, HCMOIB3YeMbIE B OHOTEXHOJOTHHM, — KJICTOUYHbIE W TKAHEBBIC KYJIbTYPbl, MHUKPOOPTAaHU3MBI, HX
XapakTepucTuka. TpaaunuoHHas OMOTEXHOJOTHA: XJIeOOMeUeHHe, MOTYyYEeHUE KHCIOMOJIOYHBIX IMPOJYKTOB, BUHOJIEIIHE.
Mukpobuonoruyeckuii cuHTe3. OOBEKTHI MUKPOOMOJOTHYECKHX TexHojorui. I[IpomsBoncTBo Oenka, aMUHOKUCIOT U
BUTAMHUHOB.

Co3maHne TEXHOJIOTMA W WHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHHUS! M KOHCTPYUPOBAHUSI T€HOMOB C IIEJBIO
MOJTYUYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpKAIIUX HE BCTPEYAIOIIUECS B IPUPOJI€ OMOCUHTETUUECKUE My TH.

Krnerounass mmxkenepus. MeTonbl KyJabTyphl KJIETOK M TKaHEW pacTeHUd u >KUBOTHBIX. Kpmobanku. Comaruueckas
rUOpUAM3alusl M COMaTHYecKui sMOpuoreHe3. lcmonp3oBaHWE TaljIOMAOB B CEJICKIIMU pacTeHul. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3o8anue MOHOKIOHATbHBIX U NOJUKIOHAIbHLIX anmumen 8 meouyune. VICKyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIECTOK M KJIOHHUPOBAHHME >KUBOTHBIX. METOJ TpaHCIUIAaHTAMKU SJI€p KIIETOK.
Texnonoeuu 0300po6nenus, KyibmusUpo8aHus U MUKPOKIOHATbHO20 PA3SMHONCEHUSL CEbCKOXO03AUCTNEEHHBIX KVIbMYD.

XpoMocoMHass U TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTpyupoBaHue pekomOunantHeix JIHK.
Co3z0anue mpanceenHvlx opeaHu3mos. JJoCTIKEeHNs U TIePCIEKTUBBI XPOMOCOMHOM M TEHHOW MH)KEHEPUU. DKOJIOTHIECKUE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHH.

MenunuHckue OuorexHosnoruu. Iloctrenomuas mudgpoBas meaunuHa. [TI[P-auarnoctrka. MeTtaGonoMHBIN aHAIN3,
TEHOLICHTPUYECKUN aHAIN3 NMPOTEOMa YEJIOBEKA JJIsl OLIEHKU COCTOSIHUS €r0 310pOBbs. MCcnoyib30BaHNE CTBOJOBBIX KIIETOK.
Tapretnas Tepanusi paka. 3D-OmommxeHepus mis pa3pabOTKu (yHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,



CO3/1aHUS KOMIUIEKCHBIX TKAHEW COUETaHUEM TEXHOJIOTUI TPEXMEPHOTO OMOTIPUHTHUHTA U CKa PO ANHTA IS pEeLIeHMs 3a/1a4
MEPCOHATU3UPOBAHHON MEULINHEI.

Coznmanne BEKTOPHBIX BakKIMH C IENbl0 OOecreyeHus: KOMOMHHpPOBAaHHOW 3amuThl oT Bo30yauteneir OPBU,
YCTaHOBJIEHHE MOJIEKYJISIPHBIX MeXxaHU3MOB QyHkIMoHupoBanus PHK-conepkamumx BupycoB, BbI3IBAIOIIUX 0CO00 ONAaCHbBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpauumn

Tabmuupl 1 cxeMbl: «cnoap30BaHE MUKPOOPTaHU3MOB B IPOMBIIINIEHHOM ITPOU3BOACTBEY, «KII€TOUHAsI HHKEHEPUSY,
«I'eHHass UHKEHEPUS».

JlabopaTopuasi pabora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOJTOYHOKUCIBIX IPOTYKTOBY.

IKcKypeusi «BUOTEXHONOTUsT — Ba)KHEWINAs MPOU3BOAUTENBbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE
MIPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJIOIMOHHBIX NMPEACTABJIEHUI B 0M0JI0THH

OBomononHas teopust Y. Jlapsuna. [Ipennocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JKW3Hb U Hay4Has AesITeNbHOCTh Y.
HapBuHa.

JIBikyume cuwibl 2BoJIOIMUA BUIOB 1o Y. JlapBuHy (BbICOKAasi WHTEHCUBHOCTb Pa3MHOXKEHHUS OPTaHU3MOB,
HaCJIEJICTBEHHAs! U3BMEHUYNBOCTh, O0ph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cuaTeTraeckoi Teopuu 3postonnu (CTI). HelitpanbpHas Teopust aBomrornu. CoBpeMeHHas YBOJIOIIMOHHAS
Ouosnorus. 3Ha4eHHE YBOJTIONUOHHON TeoprH B (hOPMHUPOBAHNN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsi: Apucrorens, K. JIunnei, K. b. Jlamapk, O. XK. Cent-Unep, K. Kroswe, U. lapsun, C. C. UerBepukos, 1. H.
[MImansraysen, k. Xonnenn, 1. K. benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponbl (mo K. Jlunuew)», «JlectHuna >xuBbix cymiecTB (mo Jlamapky)y,
«MexaHu3m (GopMUpOBaHUSL TPHUCHOCOONIEHU y pacTeHud M kuBOTHbIX (mo Jlamapky)», «Kapra-cxema mapuipyra
nytemectBus Y. JlapBuna», «Haxoaxu Y. JlapBuna», «®Dopmbl O00ppObI 3a cymiecTBoBaHue», «llopoasl romyGei»,



«MHoroo6paszue KyJIbTypHBIX (OpM KarmycThbl», «[1opoJibl ToMalIHUX KUBOTHBIX», «CxeMa oOpa3oBaHUs HOBBIX BUIOB (110 Y.
HapBuny)», «CxemMa COOTHOIIEHUS IBHKYIIMX CHII 3BOJIIOLIUHN Y, « OCHOBHBIE IMOJIOKEHUSI CHHTETUYECKOM TEOPUHN 3BOJTFOLIHID.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[Tonynauust kKak 37aeMeHTapHas equHuia dBoonud. CoBpeMEeHHbIE METOJIbI OIIEHKA T€HETHUYECKOro pazHooOpa3us u
CTPYKTYypbl TomyJsiiuid. VI3MeHeHue TeHO(OHIAa TMOMyJSIMU Kak »3JIEMEHTAPHOE JBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPbI (ABIKYIIME CHIIBI) 3BOJIONMU. MyTannoHHBIA mporecc. KomOuHaTHBHAsS M3MEHYHUBOCTH.
Hpeiid reHoB — ciydailHble HEHANPAaBJICHHbIE U3MEHEHUsl YacTOT ajulesield B MOomyssiusax. DP¢deKkT ocHoBarend. Jghgexm
Oymwi0uH020 copaviuika. CHudCeHue 2eHemuuecKo20 pasHooopasus: npudunsl u cieocmeus. llpossnenue sgpgpexkma opetigha
2eH08 6 Oonbuwiux u manvix nonyiayuax. Murpanuu. M3onsuus nomynsuuid: reorpaduueckas (IpOCTpaHCTBEHHAs ),
Oounonornyeckas (penpoayKTUBHASA).

EcrectBennbiii oT00p — Hampapistomui Qakrtop sBomonud. DOpMBI  €CTECTBEHHOIO0 O0TOOpa: JABUXKYIIHMH,
CTaOMIM3UpYIOLUH, paspbiBatoluil (Au3pynTuBHBINA). IlonoBoit oTGop. BoO3HMKHOBEHHME M HBOJIIOLMS COLIMAIBHOTO
MOBEJEHUS KUBOTHBIX.

[IprcnocoO0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOIIOLMU. BO3ZHUKHOBEHHE MPUCTIOCOOIEHUN Y OPraHU3MOB.
Apomopdo3bl u uanoanantauuu. llpumepsl MpUCHOCOONEHH y OpraHu3mMoB: MOPQOJIOrHYecKue, (PU3MOIOrHYEcKHe,
OnoxuMuyeckue, nopegeHueckne. OTHOCUTENbHOCTh TPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpazoBanue Kak pe3ysbTaT MUKPOIBOMIONUHU. M30sims — KiroueBoii hakTop
BH000pa3oBanusa. Ilytm ®m  cmocoObl  BuaooOpazoBaHUs: ajulomaTpuueckoe (reorpaduyeckoe), CHMMIATPHIECKOE
(9KO0JIOTMUYECKOE), «MTHOBEHHOE» (MOUILTONAN3aus, THOpuan3anus). JJIMTeTbHOCTh ABOIOIMOHHBIX TPOLECCOB.

Mexanu3mbl ((OpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb 3BoIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHs OHopazHooOpasus. MUKpPOIBOIIOLUS U
KODBOJIIOIHS TTAPA3UTOB M UX X035€B. MexaHu3Mbl GOPMHUPOBAHUS YCTOWYUBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanumn

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

Tabnuupl u cxeMbl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsionHas cTpykTypa Bugay, «Cxema nposiBIeHUs 3aKOHA
Xapau—Baiin6epra», «JIBHKyIue CHIBI 3BOJIONMN», «OJKOJOTHYECKas H30JALUA TOMyJAIUil CceBaHCKON (openny,
«I"eorpaduueckas U30ALMS TUCTBEHHUIIBI CHOMPCKON U TUCTBEHHUIIBI JAaypCKOiy, «IlomynsiioHHbIe BOJTHBI YUCICHHOCTH



XUILHUKOB U KePTB», «Cxema AeMCTBUSI €CTECTBEHHOr0 0TO0pa», «Dopmbl 60pbOBI 3a CyliecTBOBaHUEY, «IHTyCTpHanbHbIi
MenaHu3m», «Kupble wuckonaembiey», «IIOKpOBUTENBCTBEHHAsI OKpacka KUBOTHBIX», «lIpemynpexknaromas okpacka
KUBOTHBIX», «Du3nonorndyeckue amantanum», «[IpucnocoOIeHHOCT, OPraHW3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepuu
Buga», «Bunel-gBoiiHukm», «CTpykTypa Buga B npupone», «CrnocoObl BugooOpazoBaHus», «l'eorpapuueckoe
BUJ000pa3oBaHue TPEX BUOB JaHBIIIEH», « DKOJIOTMUECKOe BU1000pa3oBaHUe BUOB CUHUL, «IlOIUIIIONIbI pacTeHUI»,
«KamyctHo-peieunbIii THOPHIY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydyesla NTUL W 3BEpell ¢ MpUMepaMy pPa3IHYHBIX
MPUCIIOCOOJIEHHH, YyUuesna NTHUIL] U 3BEPEUl pa3HbIX BUAOB, repOapuu pacTeHU ONM3KUX BUOB, 00Pa30BABIIMXCS PA3TMUYHBIMU
CIOCOOAMHU.

JlabopaTopHasi paGora «BbIsiBIeHIE H3MEHUNBOCTH Y 0OCOOEH OJTHOTO BUAAY.

JlaGopaTopHas padora «IIpucrnoco6ieHuss opraHu3MOB U UX OTHOCUTEIbHAS 11€JIECO00PA3HOCTDY.

JlaboparopHnasi pa6otra «CpaBHEHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIIOLNS U €€ pe3yJabTaThl

Metoapl m3ydyeHus Makpo3Boironuu. [lageoHTonornyeckue Meroabl M3yudeHus spoitouuu. Ilepexomnsie Gopmbl u
(bunoreHeTUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpapuueckue wmeroabl wu3ydeHus dBoiouud. CpaBHeHue Giopbl W (ayHbl MAaTEpUKOB U OCTPOBOB.
buoreorpadpuueckue obnactu 3emin. Buabl-sHIEMUKUA U PETUKTHI.

OMOPHOIOTHYECKUE U CPaBHUTEIBHO-MOP()OIOrHuecKre METOJbl HM3Y4YeHHs 3BOMIONUH. ['eHeTHueckne MexaHU3Mbl
ABOJIFOLIMM OHTOI€HE3a W MOSIBICHUS 3BOJIIOLIMOHHBIX HOBIIECTB. | 'OMOJIOTMYHBIE M aHAJIOTMYHBIE OpPTraHbl. PynMeHTapHbIe
opraHbl M aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKHE, OMOXMMHUYECKUE M MAaTEMATUYECKHE METOJIbl M3YYEHHS HBOJIIOLUU.
["'omonoruunsie reHbl. COBpeMEHHbBIE METO/IbI MOCTPOCHUS (PUIOTEHETUYECKUX JACPEBHEB.

XPpOMOCOMHBIE MYTallUU U SBOJTIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) ABOOIUH. [Ipunyun cmensvt ynxyuti. HeoOpaTUMOCTh ABOMIONUN. A AN TUBHAS
paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIMH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkenb.

TaGnumpl 1 cxembl: « OUIOTEHETUYECKUI P JoMaan», «ApXeonTepuKc», «3Bepo3yonie amepb, «Crerouedansy,
«Punnoputer», «CeMeHHbIE NAnoOpOTHUKW», «buoreorpaduueckue 30HBI 3emum», «/peild) KOHTHHEHTOBY, «PenuKTBHD»,



«HauvanbHple cTaguy 3MOPUOHATBHOTO PA3BUTHS TTO3BOHOYHBIX >KMBOTHBIX», «['OMOJIOTMYHBIC U AHAJTIOTMYHBIE OpPTaHbDY,
«PynumeHTb», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI YeNOBEKa M IIMMIaH3e», «[JaBHbIE HampaBICHHS HBOJIOLUNY,
«O01IMEe 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBanue: KOJUIGKIIMH, TepOdapuu, MYJSKH HCKOMAEMbIX OCTATKOB OPTraHU3MOB, MYJISKM TOMOJOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIponcxo:kaeHue U pa3BUTHE )KU3HH Ha 3emJie

Hayunble THIOTE3bl MPOUCXOKIACHUS KU3HM Ha 3emie. AOuoreHes W mnancrepMmus. JloHaydHble NpPEICTaBIECHUS O
3apOKICHHUH KU3HU (KpealmoHn3M). [ unores3a mocTosIHHOTO caM03apOosKICHUS KU3HU U €€ onpoBepkeHue onbitaMu @. Penu,
JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue ®uU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Talbl HEOpraHuveckou 3Bomtonuu. IlnanerapHas (reosormyeckasi) 3BOJIOLUA. XUMHUYECKas 3BOJIIOLIUAL.
AOHOTreHHBIN CHHTE3 OPTaHUYECKUX BellecTB U3 Heopranndeckux. OnbiT C. Mumiepa u I'. FOpu. O6pazoBanue noaiuMepoB U3
MoHoMmepoB. KoarnepBatHas runore3a A. 1. Onapuna, runores3a nepBudHoro OynboHa Jxx. XomnaeiHa, reHeThuecKasi TunoTes3a
I'. Ménnepa. Pubosumsr (T. Yek) u runore3a «mupa PHK» V. I'mnbepra. @opmupoBanue memMOpaH ¥ BO3HUKHOBEHHUE
IIPOTOKJIETKH.

Hcropust 3eminm u metonbl €€ u3ydeHus. VMckomaemble OpPraHMYECKHE OCTaTKH. ['€OXpOHONOrus M €€ METO.HBI.
OTHOCHUTENbHASI U a0COJIFOTHAS TE€OXPOHOJIOTHS. ['e0XpoHOIOrnyecKas 1mKana: 30Hbl, 3pbl, HIEPHUOIBI, FSTOXH.

HavanbHble 3Tambel opraHnyeckod 3BoJitoluH. [losiBIEHHME M SBOJIOLUSA MEPBBIX KIETOK. DBOJIOLUS MeTadosM3Ma.
Bo3nukHOBeHHe nepBbix 3kocucteM. CoBpeMEHHble MUKPOOHBIE OMOIUIEHKM KaK aHaJOr MEpPBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapUOTHI.

[Ipoucxoxnenne H3ykapuoT (cMMOMOTeHe3). OBOJIOUMOHHOE TMPOUCXOXKJEHHEe BUPYcOB. IIpoucxoxaenue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HNKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIEC 3Tanbl ABOJIOIUU BBICIIUX pacTeHUid. OCHOBHBIE apomMopdo3bl pacTeHui. Bwixon pacTeHuid Ha cymry.
[TosiBneHne ciopoBBIX PaCTEHU U 3aBOoeBaHUE UMHU cyliu. CemeHHbIe pacTeHus. [IponcxoxaeHne 1IBETKOBBIX PACTCHUIA.

OcHOBHBIE 3TaIlbl YBOJIIOIHNH KUBOTHOTO Mupa. OcHOBHBIE apoMopd03bl )KUBOTHBIX. Benackas dayna. KemOpuiickuii
B3PBIB — IOSIBJICHHE COBPEMEHHBIX THUIIOB. llepBble XOpAOBBIE KMBOTHBIE. JKHW3HBb B BOAE. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuouii u pentunuit. [lpoucxoxaenue miaexkonuTaromux U OTull. [IpuHnun kiarodeBoro apoMmopdosa.
OcBoeHne OeCrO3BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.



Pa3Butre xu3HM Ha 3emiie TO 3paM M MEpUoJaM: apXxeil, MpoTepo30l, Maneo30il, Me3030i, KaitHo30i. OOmias
XapaKTEPHUCTHKA KIMMaTa U Te0JOrnyeckux npoueccos. [1osBlIeHHE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIIE00pa30BaHUE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAaHHUSI — 3KOJIOTMYECKHE KPHU3UCHI MPOHUIOro. IIpuyYMHBI M CIENCTBUS MAaCCOBBIX BBIMHPAHMIA.
CoBpeMeHHBIH KOJIOTMYeCKUi Kpu3uc, ero ocooeHHocTu. [Ipodiema coxpanenust OnopazHooOpaszus Ha 3emiie.

CoBpemeHHas cucteMa oprannyeckoro mupa. [lpunnumne knaccudukanuu opraHu3MoB. OCHOBHBIE CUCTEMATHYECKUE
rPYNIIBI OPraHU3MOB.

JemoHcTpauun

IToptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . Y. Meunukos, A. 1. Onapun, x. Xonxgeitn, I'. Ménnep, C.
Munep, I'. FOpu.

Tabmuupl u cxembl: «Cxema onbitTa @. Penu», «Cxema onbita JI. IlacTepa mo M3y4yeHUI0 caMO3apOXKACHUS KUZHI,
«Cxema omnbiTa C. Muimepa, I'. FOpn», «3Ttansl HeopraHndeckou 3Bomonnn», «I'eoxpononornyeckas mxana», «HavanpHbie
ATambl OPraHUYECKON HBONMIOIUNY, «CxeMa 00pa3oBaHMs 2YKapUOT MyTEM cUMOMOTEeHe3ay», «Cucrema KUBOW MPHUPOIBD»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHui», «Punnodute», «OTHOKIETOYHBIE BOIOPOCIH», «MHOTOKIETOYHBIC
BoJOpoCny, «Mxm», «llanoportHukn», «l'oJocemMeHHble pacTeHus», «OpraHbl BETKOBBIX pacTeHUi», «Cxema pa3BUTHS
KUBOTHOTO MuUpay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimme», «KumeunononoctHeie», «llnockue uyepBu»,
«YUnenucronorue», «PoiOb, «3eMHOBOIHBIEY, «IIpecMmbikatonuecs», «IItuiby, «Mnekonuraromnmey, «Pa3BuTue KU3HU B
apXeucKon spey, «Pa3Burne )KU3HU B MIPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B MAJICO30UCKOU 3pe», «Pa3BUTHE KU3HU B
M€3030MCKOM 3pe», «Pa3BuTHe KNU3HU B KAWHO30MCKOM 3pe», «CoBpeMEHHas CHCTEMa OPraHMYE€CKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN pPa3IUYHBIX OTJIEJIOB, KOJUIEKIMM HACEKOMBIX, BJIA)KHBIE IMpenapaThl >KMBOTHBIX,
PaKOBHHBI MOJUTIOCKOB, KOJUICKIIMM WIJIOKOXKHMX, CKEJIEThI MO3BOHOYHBIX JKMBOTHBIX, Uyyella NTHUIl U 3BEPEH, KOJUJICKIUU
OKaMEHENOCTEN, MOJE3HBIX NCKOTAEMBIX, MYJISIKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.

BuprtyaabHas n1a6opaTtopHas padora «MonenupoBanue onbToB Mmmiepa—tOpu o n3yueHnnto abMOreHHOTO CHHTE3a
OpPTraHUYECKUX COCTUHEHUN B IEPBUUHOM aTMOchepey.

JlaGopaTopHasi padora «/3ydeHne U onrcaHue NCKOMAEMBIX OCTATKOB JPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «3yueHue 0coOEHHOCTEN CTPOCHUSI PACTEHUN PA3HBIX OT/ICIIOBY.

IIpakTnueckas padora «3yueHne 0cOOEHHOCTEHN CTPOCHHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4ea0BeKa — aHTPONOIeHe3



Paznensl 1 3aqaun aHTPONOIOTUH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE NIPEACTABICHUM O TPOUCXOXKICHUH YesioBeKa. Penurno3ubie Bo33peHus. COBpEMEHHbIE HAYUYHbIE TEOPHH.

CxoacTBO yenoBeKa C KMBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE 4esioBeka. CBUJIETENbCTBA CXOJICTBA YEJIOBEKA C
KUBOTHBIMH: CPABHUTEILHO-MOP(hOIOrHYecKre, SMOpHoIoruieckue, Gu3noaoro-onoXxuMudeckue, nopeneHueckue. Onmuuns
YeJI0BEKA OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHON CUCTEMBI.

JIBmkymue cuibl ((akTopbl) aHTpONOreHe3a: Ouojormyeckue, couuaibHble. COOTHOIIEHHE OWONOTUYECKUX U
COIIMAJILHBIX (PaKTOPOB B aHTPOIIOT€HESE.

OcHoBHBIE CcTauu aHTpornoreHe3a. PanHue yenoBexkooOpa3Hbie 00€3bsHbI (MPOKOHCYJIBI) U pAHHUE TTOHTUJIBI — OOIIHe
MPEAKU YeIOBEKOOOPa3HBIX 00€3bsiH W JIOJIeH. ABCTPAJIONUTEKU — JIBYHOTHE TpEAKHU Jrojeil. UenoBek ymelnblil, nepBbie
W3rOTOBJIICHHUSI OpYIui TpyJa. YUenoBeKk NpsAMOXOASAIIMI M TEpBbIM BbIXOA Jitoaed 3a mnpenensl Adpuku. Yenosek
reiaenboeprekuii — o0uui MpeoK HeaHIePTaIbLCKOr0 YeJIOBEKA U YeJIOBEKa pa3yMHOro. UenoBek HeaHAepTaIbCKUM KaK BU]T
JIOAEU XOJIOJHOIO KiMMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreneTrka u najeoreHOMHKA.

DBOJIONMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBIM OTOOp B MOMYJSLMAX YeloBeka. MyTalMOHHBIN MpoIecC U
noaumopdusm. [lonynsironHble BOJHBIL, Apeld reHoB, murpamus u «3G@GEKT OCHOBATENs» B MOMYJSIUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacwl. llonstue o pace. bonbiime pacel: eBpomeoujHas (eBpasuiickasi), aBCTpajo-HETPOUIHAS
(7xBaTOpHANIbHAS ), MOHTOJIONIHAS (a3MATCKO-aMepUKaHCcKas). Bpemst u myTu pacceneHus yenoBeka 1o ruianere. EquHcTBO
yejoBedYeckux pac. Hayunas HecocTosTeIbHOCTh pacu3ma. [Iprcrnoco6ieHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKPYKaIOIICH
cpenbl. Bmusinue reorpaduueckoit cpennl U apeiida reHoB Ha MOp(oIoTHIO U (PU3UOTIOTHIO YEJIOBEKA.

MexaucuuruinHapHble METOAbl B (hU3WYECKOM (OMOJOTUYECKOM) aHTPOIMOJOTHH. DBOJIOIMOHHAS AHTPOIIOJIOTHS U
MaJICOAHTPONOJIOTUSl YEIOBEUECKUX TMOMyJsiiuid. buocolualibHble HCCIEN0BaHUS MPUPOAbl 4esoBeka. lccnegoBaHue
KODBOJIOIUN OMOJIOTUYECKOTO U COITHAIBHOTO B YETIOBEKE.

JdeMoHcTpanuu

[Toprpeter: Y. HapBun, JI. Jluku, f. S. Porunckui, M. M. I'epacumos.

Tabmuibr 1 cxembl: «MeToIbl aHTPOTIONIOTUINY, «[ 0JTOBHOI MO3T YenoBeKkay, «UemoBekooOpasHbie 00e3bsHbDY, «CKeneT
YeJI0BEKa U CKEJET IMMIaH3e», «PyTMMeHThl U aTaBU3MbD», «JIBUXKYIIUME CHUIIBI aHTPOIOTEHE3a», « DBOJIIOIUOHHOE JIPEBO



4yenoBekay, «ABcTpamonuTek», «YemoBek  yMmenbli», «UenoBek  NpAMOXOASIIMI», «JlEeHUCOBCKUMU  YENOBEK»
«Heannepranbupny, «KpoManboHLB, «IIpenku yemoBeka», « ITanbl 3BOIIOLNN YEI0BEKay, «Packl UeIoBeKay.

OOopynoBanue: MyJSKA OKAMEHEJIOCTEH, MPEIMETOB MAaTepUajIbHON KyJNbTYphl MPEIKOB YEIOBEKA, PENPOIyKLIHN
(boTtorpadum) kapTuH ¢ MUGPOIOTHISCKUMHU U OMOICHCKUMU CIOKETaMHU MPOUCXOXKICHUS YesIoBeKa, (poTorpaduu HaXoI0K
MCKOIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJENb YEPENa YEJIOBEKa U Yepera MUMIIaH3€, MOJEIb KUCTU YEIIOBEKa
Y KHCTH IIMMIIAH3€, MOJEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopnasi padora «/3yueHne ocOOCHHOCTEH CTPOCHHUS CKEJIETa YeIO0BEKa, CBA3AHHBIX C MIPSIMOXOKICHUEM.

IIpakTnuyeckas padora «l3yuyeHne SKOJIOTHYECKUX aJalTALMN YEIIOBEKAY.

Tema 6. IK0JI0rMsA — HAYKA 0 B3AUMOOTHOLICHHUAX OPraHU3MOB M HA/IOPraHU3MEHHBIX CHCTEM € OKPYKAKIIEH
cpenou

3aposkaeHue 1 pa3BuTHe 3Kojoruu B Tpyaax A. ['ymOonsara, K. @. Pynbse, H. A. CeBepuiosa, O. ['ekkens, A. Tencnu, B.
H. Cyxauéga. Paznensl u 3anaumn 3xon0run. CBA3b SKOJIOTHU C IPYTUMHU HAYKAMH.

Metoasl 3xosioruu. [loneBble HabMOAEHNSA. DKCIIEPUMEHTHI B 3KOJIOTUU: IPUPOAHbIE U JIabopaTopHble. MoaenupoBaHue
B DKOJIOTUU. MOHUTOPHUHT OKPY>KAIOIIEH CPeIbl: TOKAIbHBIN, pErHOHABHBIN U TJ100aIbHBIMH.

3HAUYEHHE SKOJOTUYECKUX 3HAHUM IS YEIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KAK OCHOBA CBS3EM UEIOBEYECTBA C
npuponor. PopMupoBaHUE IKOJOTHUECKON KYJIbTYpPbI U SKOJIOTHYECKON I'PAMOTHOCTH HACEJIECHUSI.

JemoHcTpanumn

[ToptpeTtsl: A. I'ymbonbar, K. @. Pynee, H. A. CeBepuios, 3. I'ekkens, A. Terncnu, B. H. Cykaués.

Tabmuier 1 cxembl: «Pa3nenst axonoruny, «MeToibl AKoI0run», «CxeMa MOHHUTOPHUHTA OKPYKAIOIIECH CPeIbDy.

JlaGopaTopHasi padora «/3ydyeHrne METOIOB IKOJIOTHYECKUX UCCIIETOBAHUID).

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKoJyiornueckue GakTopbl U 3aKOHOMEPHOCTH UX JercTBUd. Kiaccudukaius 3kogoruyeckux (pakTopoB: aOMOTHUUECKHE,
ouoTuueckue, aHTpornoreHHble. OOIIMEe 3aKOHOMEPHOCTH JAEUCTBUS dKoyornueckux (axrtopos. IIpaBuno munumyma (K.
[Mnpenrens, FO. JIubux). TonepaHTHOCTH. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (axropbl. CBeT Kak skoyiornueckuil (axrtop. /lelcTBHe pa3HBIX YYacTKOB COJHEYHOTO CIEKTpa Ha
OpraHu3Mbl. DKOJOTMYECKUE TpPYNNbl PACTEHUNW M IKUBOTHBIX II0 OTHOLIEHHWIO K cCBeTy. CHUrHajbHas poOJib CBETA.
doToneproau3M.



Temrneparypa kak »dkosiorudeckuii ¢aktop. JleiictBue TemmepaTypbl Ha opraHu3mbl. [loHWKuigoTepMHBIE U
TOMOHMOTEPMHBIC OpPTaHU3MBl. DBPUTEPMHBIC U CTCHOTEPMHBIC OPTaHU3MBI.

Bnaxnocte kak oakonoruyeckuit ¢dakrop. IIpucmocoOneHuss pacteHudl K MOAJNEPKaHUIO BOJHOTO OanaHca.
Knaccudukanus pacteHuit o oTHoOIIEHUIO K Boje. [Ipucnoco0aeHus sKMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpensl  oOWTaHMs  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3/YIHAs, [OYBEHHAs, TJIyOMHHAs  IOJIIOYBEHHAS,
BHYTpPHOpPTraHNU3MeHHass. DPU3NKO-XUMUYECKHE OCOOEHHOCTH cpejl oOouTanusi opraHu3mMoB. [IpucrnocoOaeHus opranu3MoB K
KU3HH B PA3HBIX Cpeax.

buonornueckne putmbl. BremHne w BHyTpeHHHE pUTMBL. CyTOYHBIE WM TOAWYHBIE PUTMEL. [IpHCIIOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM JKU3HHU.

XKuznennsie hopmbl opranuzMoB. [ToHsiTue o xxu3HeHHo# Gpopme. JKuzHeHHbIEe GOPMBI pACTEHUN: JEPEBHS, KyCTapHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Bumbl 6MOTHYECKUX B3aUMOJCUCTBUIN: KOHKYPEHIIMS, XUIIHUYECTBO, CHMOMO03 U €ro (hOPMBI.
[Tapazutuszm, Koomepamus, MyTyalnu3M, KOMMEHCAIUW3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). Herpoduueckue
B3aUMOJICUCTBUS (Tonuyeckue, hopuueckue, padpuyeckue). 3HaueHNEe OMOTUYECKUX B3aMMOJICHCTBUM TSI CYIIIECTBOBAHUS
OpraHU3MOB B cpefie oOuTaHus. [IpuHITUTT KOHKYPEHTHOTO HCKITFOYCHUS.

JemoHcTpanumn

Tabmuubr 1 cxeMbl: «IDKonorudeckue ¢GakTopbl», «CBETOBOM CHEKTP», «IKOJOTHYECKHUE TPYMIbl KUBOTHBIX IO
OTHOUIIEHUIO K CBETY», «TemIOKpOBHbIE >KMBOTHBIE», «XOJIOJHOKPOBHBIE >KHBOTHBIE», «DU3MOIOTHYECKUE aJalTaiiu
KUBOTHBIX», «Cpenbl 0OMTaHHMS OpraHU3MOBY, «bHojorndeckne puTMbly, «Ku3HeHHBIE GOPMBI pacTeHu», « KU3HEHHBIC
(GOpMBI KUBOTHBIX», «DKOCHCTEMa IIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO Jjeca», «llemm mnwmraHusy,
«XumrauaectBoy, «llapasutusmy, «Konkypennus», «Cumonosy, «KommeHncammsm.

OO6opynoBanue: repoapuu paCTCHUI 1 SKUBOTHBIX, IPUCTIOCOOJIEHHBIX K BIMSHUIO PA3IMYHBIX IKOJIOTHIECKUX (PaKTOPOB,
repOapum CBETOIIOOMBBIX, TCHEIIOOUBBIX U TCHEBBIHOCIUBBIX PACTCHUM, CBETOIIOONBBIC, TCHEIIOOMBBIC M TEHEBBIHOCIIUBBIC
KOMHATHBIE PaCTCHHUS, TepOAPUH M KOJUICKIIUN TETIOTIOOMBEIX, 3MMOCTONKHIX, MOPO30yCTOMYUBBIX PACTCHUH, Uydelia ITHI] |
3Bepeil, repbapun pacTeHH, OTHOCAIIMXCS K rurpoduram, kcepopuram, Me3opuTam, KOMHATHBIE PACTEHUS NaHHBIX TPYMII,
KOJUICKITUH )KUBOTHBIX, OOUTAIOIINX B PA3HBIX Cpeax, repoapuu v KOJUICKITUU PACTEHUH 1 )KUBOTHBIX, 00JIaIAI0IINX YepTaMu



PUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HU, TepOapuu U KOJUICKIIMU PACTEHUN U )KMBOTHBIX Pa3IMYHbIX
KU3HCHHBIX (POPM, KOJUICKITUH )KHBOTHBIX, YIACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTropHnasi pa6ora «BrisBIIeHHE TPUCTIOCOOICHII OPTaHU3MOB K BIIMSTHUIO CBETAY.

JlaboparopHasi pa6ora «BrisiBlieHHE TPUCTIOCOOJICHUI OPTraHU3MOB K BIMSHUIO TEMIIEPATYPhI».

JlabopaTropHasi pa6oTa « AHaTOMUYECKHNE OCOOEHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Iko10rus BUA0B U MOMYJIANMIA

DKOJIOTHUECKHE XapaKTePUCTUKH MOy, [lomymsius kak Ouosornyeckasi cucrema. Pojib HEOTHOPOTHOCTH CPEIIbI,
(dbuznyeckux O0apbepPOB U OCOOCHHOCTEW OMOJIOTMU BUIOB B (DOPMHUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISILIHAM.
OCHOBHBIE TOKA3aTENM MOMYJISIUN: YUCICHHOCTh, IJIOTHOCTh, BO3PACTHAS U MOJIOBas CTPYKTYpa, POKIAEMOCTb, PUPOCT,
TEMII pOCTa, CMEPTHOCTh, MUTPALIUS.

DKOJOTuYecKasi CTpykTypa nonyssinuu. OleHKa YUCICHHOCTH MOMYJAUU. /[MHaMuKa MOmyJiiuyd U €€ peryJsisiusl.
buotnuecknii noreHUUAN NOMyJAIUUA. MOJeIMpoBaHEe ITWHAMUKU MOMYJAUU. KpuBble pOCTa YMCICHHOCTH MOIMYJISLINH.
Kpusble BbDKMBaHUS. Perymsiius 4rCIIEHHOCTH MOMYJISIIUI: posib (DAaKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIMX OT IJIOTHOCTH.
Okonoruueckue crpareruu BuaoB (- u K-crparerun).

[Tonsitue 00 oskoyornueckoi Humie Buaa. MectooOuTanue. MHoOroMmepHas Mojenb 3Koyiorumueckor Humm Jx..
XartunHcoHa. Pa3zmepsl skosornyeckoit Huiu. [loTeHunanbHast U peaau30BaHHAs HUILIM.

Bun kak cucrtema nonynsiuuii. Apeanbl BUIOB. BUIbI U MX )KM3HEHHBIE CTPATETHU. DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U1 MUTPAIIUH )KUBOTHBIX. bruonornyeckre nHBa3uu 4y>KepOIHBIX BUIOB.

JdeMoHcTpanuu

IToprper: k. 1. XaTynHCOH.

Tabnuiel U cXeMbl: «IDKOJOTUUECKUE XAPAKTEPUCTUKHU MOmyssiuun», «lIpocTpaHCTBEHHAss CTPYKTypa MOIMYJISIUN,
«Bo3pacTHbie mupaMuIbl MOMYJIAIUN», «CKOPOCTh 3aCEIICHUSI MOBEPXHOCTH 3E€MIIM PA3IMYHBIMU OpraHu3mMaMmn», «Mojielnb
skonornyeckor Humm Jx. M. XatauHcoHay.

Ob6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHus: CEMsIH paCTeHUHN K PaCcCEIICHUIOY.

Tema 9. DKo0rus COO0OIECTB. JDKOJOTHYECKHE CUCTEMEI.

CoobmecTBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBs3u MEXTy OpraHu3MaMy B OUOTIEHO3E.



OkocucreMa Kak oOTkpeiTas cuctema (A. Jx. Tencnu). DyHKUMOHAIbHbIE OJOKHM OPraHU3MOB B JKOCHUCTEME:
MPOAYLIEHTHI, KOHCYMEHTHI, peaylieHThl. Tpodudeckue ypoBuu. Tpodpuueckue nenu u ceTi. AOHOTHYECKHUE OJIOKH IKOCHCTEM.
[TouBbl 1 UBI B 93KOCHCTEMax. KpyroBopoT BelecTB M MOTOK YHEPTHH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIH IKOCHCTEMBI. boMacca 1 mpoayKIus. DKOJOTHUECKUE MMPAMUIBI YHUCeN, OMOMacChl U SHEPTHH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HarmpaBieHHbIE 3aKOHOMEpPHBIE CMEHBI
coob1iecTB — cykueccuu. [lepBudnbie 1 BTOPHUHBIE CYKIIECCUU U UX MPUYMHBI. AHTPOIIOT€HHBIE BO3/IEHCTBHUS HA CYKIIECCHU.
KnumakcHoe cooOriectBo. bropasnooOpasue 1 MoaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. DKocucmemsbl 03€p U peK. DKocucmemvl Mopeli U 0KeaHo8. DKocucmemvbl myHOp, J1ecos,
cmenetu, NyCMbiHb.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. ATrpo3KocucTema. ArpoueHo3. Paznuuus MeXay aHTpPONOT€HHbIMH U MPUPOAHBIMU
HKOCHUCTEMAaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opozackas ¢uiopa u payna. CuHaHTponM3anus ropoacKou
¢daynbl. bBuonorndeckoe n X034iCTBEHHOE 3HAUEHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B SIKOCUCTEMaX. Po/ib kackaonozo s¢pgexma
U B8UO08-20UPUKAMOPOS (KIH0UebIX 6U008) 8 YHKYUOHUposaHuu 3Kkocucmem. lIepeHOC PHEPTHH M BEIIESCTB MEXIY
CMEXHBIMH JKOCHCTEMaMHU. YCTOWYMBOCTH OPraHW3MOB, TMOMYJSIIMA M DKOCHCTEM B YCJIOBHUAX E€CTECTBEHHBIX W
AHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanuzmbl 8030eticmeusi 3a2psA3HeHUli Pa3HblX MUN08 HAa CYOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM  VPOBHSX, OCHOB8bl IKOJIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 Bo30eticmeus. Metongonorus
MOHHTOPHHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdeMoHcTpanuu

[Toptpert: A. JIxk. Tencnn.

Tabmuis! u cxembl: «CTpyKTypa OMOIIEHO3a», « DIKOCHCTEMA IIHPOKOIMCTBEHHOTO JIeCay, « DKOCHCTEMA XBOMHOTO Jiecay,
«DyHKIIMOHATIBHBIE TPYNIBl OpPraHU3MOB B 3KocHcTeMe», «KpyroBopor BemiecTB B 3Kocucteme», «llemnm nuTanus
(macTOumIHAsA, TETPUTHAS)», « DKOJOTHIECKAs] MTUPAMH/IA YUCEID, « DKOJIOTUYECKas MMpaMuia OnoMacch, « IKOJOTHIecKast
nupamuna sHeprum», «OOpazoBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBieHue seca IOCIE MOXKapay,
«JKocucTeMa 03epa», « ArporieHo3», «KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B arporieHo3ey, «[Ipumepsl ypOoakocuctem».



O6opynoBanue: repOapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, dyuerna MNTUIl U 3Bepeil, repOapuu KyJbTYpHBIX U
JTUKOPACTYIIUX PACTEHUN, aKBApUyM KaK MOJICTTh IKOCUCTEMBI.

IIpakTuyeckas padora «l3ydeHue u onrucanrue ypOo03IKOCUCTEMBD».

JlaboparopHnasi pabora «/3yuenue pazHooOpa3us MEITKUX TOUYBEHHBIX WICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcHs «IKCKYypCHs B TUIIMYHBINA OHMoreoneHo3 (B 1yopaBy, Oepe3HsK, ebHUK, Ha CyXOAOJIbHBIN MM TOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcusl « IKCKYPCHs B arpo3KOCUCTEMY (Ha TOJI€ WM B TEIUTMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riiodanbHasg IKOCHCTEMA

buocdepa — obuiemnanerapHas 000s04Ka 3emMiId, T1ie CyIIeCTBYET WM CYIIECTBOBaJA KU3Hb. Pa3BuTHE NpecTaBieHui
o ouocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuanckoro o 6uochepe. Obmactu 6uochepsl u e€ coctan. JKuBoe BelecTBo
ounocdepsl U ero GyHKIUU.

3aKkOHOMEpPHOCTH cyliecTBOBaHUs Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak ro0aabHON AKOCUCTEMBI. JJuHaMuueckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BeliecTB U OMOT€OXMMHUYECKUE IUKIBI (Yrieposa, a3ota). PUTMUYHOCTD sSIBICHUMN B
ouocdepe.

3onansHOCTh Ouocheprl. Ilonarne o Omome. OCHOBHBIE OMOMBI CYIIM: TYHJpPA, XBOWHBIE Jieca, CMEIIaHHBIE U
IITUPOKOJIMCTBEHHEBIE JIeCa, CTEIH, CABAHHBI, ITyCTHIHU, TPOITMYECKUE JIeCa, BRBICOKOTOpbhs. KiuMaT, pacCTUTEIIbHBIN 1 YKHBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIUaNa U 0uochepHbIX QyHKITHIMA.

JdeMoHcTpanuu

[Toptpetsi: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuubr m cxemsl: «I['eochepsr 3emum», «KpyroBopoT azora B mpupozae», «KpyroBopor yriepoga B NpUPOJL»,
«KpyroBopoT kucimopoaa B mpupozae», «KpyroBopot Bojsl B ipupoae», «OCHOBHBIC OMOMBI cylny, « KimmMaTtnaeckue mosica
3emnm», «Tyngpay, «Taiira», «Cmemannsiii sec», «lllupokonuctBeHHbIM necy, «Ctenb», «CaBanHa», «llycThiHSY,
«Tponmueckuui aecy.

OO06opynoBaHue: repOapun pacTEHUM pa3HbIX OMOMOB, KOJIJICKIIMH YKUBOTHBIX.

Tema 11. YestoBek M OKpy:kaI0OMIAS Cpeaa



DKOJIOTUYECKHE KPU3UCHI U UX TPUUKMHBL. Bo3ieiicTBue yenoBeka Ha Onocdepy. 3arpsizHeHre BO3AyHOM cpenbl. OxpaHa
BO3MyXa. 3arpsisHeHWE BOAHOW cpeapl. OXpaHa BOIHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimmara.

AHTpONOreHHOE BO3JICHCTBHE HAa PACTUTENBHBIM M >KMBOTHBIA MHp. OXpaHa pacTUTEIBLHOTO W KUBOTHOTO MUpA.
OcHOBHBIE TNpUHLUIBI OXxpaHbl Tpupoabl. Kpacueie kuuru. Ocobo oxpansiemble npuponanbie Tepputopuu (OOIIT).
Bborannueckue caabl 1 300JI0THIECKUC TTAPKHU.

OCHOBHBIC TPHUHIMIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEYECTBA M NPHUPOABL. PammoHasbHOE TPHUPOAOIIONIB30BAHUE U
COXpaHEHHE OHMOJIOTMYEeCKOro pasHooOpaszust 3emau. OOMe 3aKOHOMEPHOCTHU TJI00AIBHBIX AKOJOTHUECKUX KPU3UCOB.
Oco0EHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MTOCIIEICTBHUS.

Pa3BuTHE METOJJOB MOHUTOPUHTA PA3BUTHSI OTMIACHBIX TEXHOTEHHBIX MPOIECCOB. CucmemHble UCCIe008aHUs nepexood K

pecypcocbepezaroujeli U KOHKYPEHmMOCcnocooHou snepeemuxe. buonozuueckoe pasnoobpasue u ouopecypcol. Hayuonanvhvie
ungopmayuonHvle cucmemsl, obecneuusaowue 00OCMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX 8UO08 U IKOCUCEM.

OcHosbl sK0peaburumayuy SKocucmem U cnocovos 6opwvbvl ¢ buonogpexcoenusmu. Pekoncmpykyus Mopckux u Ha3eMHblX
9KOCUCMEM.

JdeMoHcTpanuu
Tabmuubl 1 cxembl: «3arpsizHeHHe atMochepbl», «3arpsizHeHue ruapochepody, «3arpsi3HeHne mouBbl», «IlapHUKOBBIN
addexT», «Ocodo oxpaHsieMble TPUPOIHBIE TEPPUTOPUNY», «MOAEIH yIPABISIEMOTO MUPAY.

Oo6opynoBanue: hoTorpaduu OXpaHsIeMbIX pacTeHUH 1 )XkUBOTHBIX KpacHoit kauru Poccuiickoit @enepannu, KpacHoit kuuru
peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOTUN HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAlOIIMMHCS IMPOTPAMM CPEIHEro OOIIEeTo
00pa30BaHUs: INYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpyKType NMYHOCTHBIX pE3yJbTAaTOB OCBOECHHS MPOrpamMMbl MO OWOJIOTMU BBIAEIEHBI CIEAYIOIIHNE COCTABIISIOIINE:
OCO3HaHUE 00YYaIOUIMMUCS POCCUNCKOMN TpakJaHCKON HIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPEICIICHUIO, Haauyue mMomusayuu K OOyUYEHUIO OWOJIOTHH, yeleHanpasieHHoe pazeumiue BHYTPEHHUX YOEKIeHUN
JUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEW U MCTOPUYECKHUX TPAIULMNA Pa3BUTHs OUOJIOTHYECKOTO 3HAHUS, 20MOGHOCHb U
cnocoboHocms  O0YYalOIIUXCS PYKOBOJACTBOBAThCS B CBOEH JIEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH,
MPUCYIIUMU CUCTEME OHOJOTUYECKOTO O0pa3OBaHMS, HAluuue NpPpaBOCO3HAHUS DKOJIOTUYECKON KYIBTYpPbl, CHOCOOHOCTMU
cmasums UENW U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUSI MPOrpaMMBbI 110 OMOJIOTHH JIOCTUTalOTCs B €IUHCTBE YUEOHOH M BOCIHUTATEIbHON
NEeSATEIbHOCTH B COOTBETCTBUU C TPATULUMOHHBIMH POCCUICKUMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMH M JIyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, PUHATBIMA B OOLIECTBE IMpaBUJIaMU U HOPMaMH TOBEJIECHUA U CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUs, CAMOBOCIIUTAHUSI U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEN MO3UILIMH JIMYHOCTH, NATPUOTU3MA U YBaXKEHUS K
3aKOHY M TPABOMNOPSAKY, YEJIOBEKY TpyJa W CTapuieMy IOKOJIEHHIO, B3aMMHOI'O YBa)K€HHS, OEpEkKHOTO OTHOILIEHUS K
KYJIbTYPHOMY HAcCJEOUI0 U TPAAMIMAM MHOTOHAIMOHAIBHOIO Hapoja Poccuiickont denepannu, OpupoIe€ U OKPYKAOIIEH
cpene.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS yueOHOro mpenMera «buonaorus» AoKHBI OTpaXkaTb TOTOBHOCTh M CLIOCOOHOCTD
00y4Jaronmxcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEHN MO3UIIMEH THYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPUEHTAITHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUI, COOTBETCTBYIOIIMUX TPAIUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, paCIIMpPEHUE
YKU3HEHHOT'O OTbITA U OTIbITA ICSITEIbHOCTH B MTPOLIECCE Pea3al[ii OCHOBHBIX HAPaBJICHUI BOCIIUTATEILHON AESTEIBHOCTH,
B TOM YHCJIE€ B YaCTH:

1) rpaaIaHCKOro BOCTIMTAHUS

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O0OYyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHUICKOTO
00I1IeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, yBaXKEHUE 3aKOHA U MTPABONOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MACATEIHHOCTA TPH CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX H
MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIIECHUIO K SIBJICHUSM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOUX JICHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIOJEH C pa3HBIMU
yOeKACHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAJIBHBIM MOJIOKECHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B MPOIECCE COBMECTHOIO BHIMOJHEHHUS YUEOHBIX, T03HABATEIBHBIX U UCCIIEI0BATEIBCKUX
3a/lay, YBaXXUTEJIHHOTO OTHOIICHHWS K MHEHUIO ONIMOHEHTOB MpPH OOCYXKIEHUU CIIOPHBIX BOMPOCOB OHOJIOTHYECKOTO
COAEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOM HIEHTUYHOCTH, NMATPUOTHU3MA, YBAKEHHS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTH Tiepe; PoauHo#, ropaocTy 3a cBoM Kpai, cBOO PoauHy, CBOM SI3bIK U KYJbTYpPY, POIUIOE U HACTOSIIEE
MHOTOHAIlMOHAJIbHOI0 Hapoaa Poccnu;

[IEHHOCTHOE OTHOIICHHUE K TPUPOTHOMY HACJIEIUIO U TaMSITHUKAM MPUPOIbI, TOCTHAKEHUIM Poccuu B HayKe, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ]] POCCHMCKUX YYEHBIX B CTAHOBIICHHE M PAa3BUTHE OHWOJOTWHU, MOHUMAHUS 3HAYCHUS
OMOJIOTHY B TMO3HAHUH 3aKOHOB TIPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIIECTBA;

ujerHas yOeK1IEHHOCTh, TOTOBHOCTD K CITy»KEHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CITIOCOOHOCTh OIICHWBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAIHHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ1a B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSM, CO3/IaHHI0 CEMbM Ha OCHOBE OCO3HAHHOTO MNPHUHSTHUSA LIEHHOCTEH
CEMENHOM KU3HHU B COOTBETCTBHUM C TPaOULIUAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsl ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOrO0 TBOPUYECTBA, CIOPTa, TPYIa,
0OIIIeCTBEHHBIX OTHOIIICHMIA;

MMOHMMAHUE SMOIMOHATBLHOTO BO3/ICMUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTB K CAMOBBIPKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE POSBIISTh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) pusznyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS H IMOLHMOHAIBLHOIO 0JIarOMOJIyYHsi:

NOHUMAaHUE U pea3alus 340poBoro u 6e3omacHoro odpasa ku3HU (3A0POBOE MUTAHUE, COOJIIOICHHE TUTUEHUYECKUX
IpaBWJI U HOPM, COQJaHCHPOBAHHBIM PEXHUM 3aHITHH W OTAbIXa, pEryispHas (u3nydeckas aKTUBHOCTH), OEpPEXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (PHM3UYECKOMY U IICUXHUECKOMY 3/10pPOBBIO;

MOHUMAaHUE [IEHHOCTH MPaBUJI HHANBUY ATbHOTO U KOJUIEKTUBHOTO O€30ITaCHOTO MOBEJCHUS B CUTYAILMSIX, YTPOKAIOITUX
3I0POBBIO M )KU3HH JIIOJIEH;

OCO3HaHUE TOCIEACTBUN U HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTUUYECKON U COLIMATIbHON HaNpaBIE€HHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
IJIJAHUPOBATh U CAMOCTOSITEIBHO BBIMOJIHATH TAKYIO AESITEIbHOCTB;

HMHTEpEC K pa3nyHbIM cepam mpodhecCUOHATIBHON NIeSITEIbHOCTH, YMEHUE COBEPILATh OCO3HAHHBIN BBHIOOp Oyaylieit
poQeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEU KU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTMYECKHU 1IeIec000pa3HOe OTHOLIEHHUE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CyIIECTBOBAHNUS;

MOBBIIIEHHE YPOBHSI HKOJIOTMYECKON KyJIbTYphl: NPHUOOPETEHHE OIbITa IJIAHUPOBAHMS MOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

OCO3HaHUe TI100aIbHOI0 XapaKTepa 3KOJOrMUYEeCKUX Mpo0JieM U IMyTeH X peuieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHUOOPETaeMble MPU U3YYCHUH OWOJIOTHH 3HAHWS U YMEHHS MPU PEIICHUU MPoOJieM,
CBA3aHHBIX C palMOHAIBHBIM MPUPOJONOJIb30BAaHUEM (COOJIIOICHHE NPABWI MOBEACHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PAaBHOBECHS B IKOCUCTEMAaX, OXpaHy BUIOB, IKOCHUCTEM, Ouochepsl);

AKTUBHOE HEINpUATHE ACHUCTBUN, IPUHOCIIIUMX BpEId OKPYXKAOUIEH IPUPOAHOM Cpele, YMEHHE NPOTHO3UPOBATH
HEOIaronpusITHBIC YKOJIOTHIECKUE TTOCIIEICTBUS MPEAITPUHIMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJU4HMe Pa3BUTOrO HKOJOTMYECKOTO MBIIIIEHUS, 3KOJOTHMYECKONW KyJIbTYPBI, OMNbITA AESITEIBHOCTU 3KOJIOTMYECKOU
HAIIPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSA HMHU B IO3HABATEIbHONH, KOMMYHUKATUBHOM W COLMAIBHOW NPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN ACSITEIbHOCTH SKOJIOTUUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUSA:



c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOU
IIPAKTUKH, OCHOBAaHHOTO Ha JINAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHKE S3BIKOBOM M YHUTATEIBCKOM KyIbTYPhI KaK CPEJICTBA B3aUMOICHCTBUS MEXKTY JIFOABMHU U ITO3HAHUS
MUpa;

MOHUMaHuEe crhenuuKu OMOJOTUM KaK HayKHh, OCO3HaHHs €€ poir B (OPMHPOBAHWU PAMMOHATHLHOTO HAYYHOTO
MBIIIJICHUS, CO3JIJaHUU I[EJIOCTHOTO MPEACTABICHHS 00 OKPYIKAFOIIEM MUPE KaK O SIUHCTBE IMPUPO/IbI, YSJIOBEKA U OOIIECTBa,
B ITO3HAHWUHU MTPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHECHHUS PUPOTHOTO PABHOBECHS;

yOCXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH ISl COBPEMEHHOHN IHMBWIHM3AIIMU: O00ECIIEUEHUS HOBOTO YPOBHS Pa3BUTHS
MEUITMHBI, CO3aHNe TIEPCIICKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX peliaTh PECYPCHBIE MTPOOIEMBI Pa3BUTHS YEIIOBEUCCTRA,
MOMCKA TMYyTEeH BBIXOJA M3 TI00ATBHBIX AKOJIOTHYECKUX MPOOJIeM M OOCCIedeHHs IMepexojia K YCTOWYMBOMY Pa3BUTHIO,
palMOHAILHOMY HCIIOJIb30BaHUIO IIPUPOIHBIX PECYpPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHUH OHMOJIOTMYECKUX 3HAHUN B IIEJIAX TMOBBIMICHHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-
HAay4YHOU IPAaMOTHOCTH, KaK COCTAaBHOW 4acTH (DYHKITMOHAIBHON IPaMOTHOCTH 00ydaromuxcs, GopMupyeMoi mpu u3ydeHun
OMoJ0orNy;

MOHUMAHHE CYITHOCTH METOJOB ITO3HAHUS, HMCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
MoJTydaeMble 3HAHUS U aHAIN3a U O0BSICHEHUS SBJICHUN OKPY>KaIOIIEero MUpa 1 MPOUCXOIAIINX B HEM U3MEHCHHM, YMCHHE
nenaTh 00OCHOBAHHBIC 3aKIIOUCHHS Ha OCHOBE HAYyYHBIX (JaKTOB U UMCIOIIUXCS JTAHHBIX C IIEJIBIO MOJYyYCHHUS JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIB30BaTh OMOIOTHYECKUE 3HAHUS IS PEIICHHSI TPOOJIeM B peabHbIX )KHU3HECHHBIX
CUTYAaITUsX;

OCO3HaHWE IIEHHOCTH HAYYHOH JAESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISTh MPOCKTHYI0 U HCCIEIOBATEIHCKYIO
NeATETLHOCTh HHIUBUIYAJIBHO U B TPYIIIIC;

TOTOBHOCTh M CITOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX
3HAHWH 110 OMOJIOTUH B COOTBETCTBUU C )KH3HEHHBIMHU MTOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS YU4eOHOro npeamera «buonorusy BKIIOUAIOT: 3HAYUMbIE A7 POPMHUPOBAHUS
MHUPOBO33pEHUSI  00YyYaIOIUXCS MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHAYYHbIE TOHATUS, OTpaKarollue
LEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CTIELIM(PUKY METO/I0B IMO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,



SHEprus, BJICHHE, MPOIIECC, CUCTEMA, HAYUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEIOBaHNUE,
HaOJMIOJEHUE, W3MEPEHUEe, OHKCIEPUMEHT W Jpyrue); YyHUBEpCalbHblE YyueOHblE JEHCTBUS  (IIO3HABATEJbHbIE,
KOMMYHUKaTHBHbBIE, PETYJIATUBHbBIE), oOecneunBaromye (GOpMUPOBAHHE (PYHKIIMOHAIBHOW TPaMOTHOCTH M COLMAJIBHOM
KOMIIETEHIIMM ~ OOYYalOlUXCS;  CIHOCOOHOCTh  OOY4YalOIIMXCA ~ HCIOJIb30BaTh  OCBOEHHBIE  MEKIUCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS 1 YHUBEPCAJIbHBIC yueOHbIe ACMCTBUS B MO3HABATEIHHON U COIMATBHOMN MPAKTUKE.

B pe3ynbrare usyueHus: OMOJIOTMHM Ha YPOBHE CpeHEro o01Iero oopa3oBanus y odydaromierocst OyayT chopMUpOBaHb
[IO3HABaTEJIbHbIE YHUBEPCAJIbHbIE yueOHbIC JAECUCTBHUA, KOMMYHHMKATHBHBbIE YHHUBEpCAJIbHbIE YyueOHbIE JAECUCTBHUI,
PETyJIATUBHBIC YHUBEPCAIbHbIC YUeOHBIEC JCHCTBHS, COBMECTHAS JI€ATEIBHOCTb.

MeranpeaMeTHbIE PE3YIbTAThl OCBOCHHS IPOrPaMMBbl CPETHETO OOIIEro 00pa3oBaHus JOJKHBI OTPAKATh:

OBjaieHue YHMBEPCAJbHBIMHM Y4eOHbIMH MIO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a30oBbIe JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCII0JIb30BaTh PU OCBOCHUH 3HAHUI TPUEMBI JIOTUUECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPABHEHHUS, KJIacCU(UKALUH,
000011IeHHs), PACKPBIBaTh CMBICI OMOJOTHMYECKUX MOHATUHN (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBAThH CBS3H C
APYTUMHU MOHITUSIMH);

ONpENENATh LEAU AEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHUM HUX JOCTHIKEHUS, COOTHOCUTH pE3YJIbTaThl
JESATENBHOCTH C ITOCTABICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS ISl O0BbSICHEHUS (PAKTOB U SIBJICHUH KHUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTHUBHBIE, JCIYKTUBHBIC, 10 AaHAJOTUH), BBISABIATH 3aKOHOMEPHOCTH H
NPOTUBOPEUMS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIMPOBATH BHIBOABI M 3aKIIOYCHMUS;

IIPUMEHSATh CXEMHO-MOJEJIBHBIE CPEACTBA I MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€d M OTHOLICHHHA B H3y4aeMbIX
OMOJIOTUYECKUX 00BEKTAX, & TAKKE MPOTUBOPEUUI PA3HOTO POJIA, BBISIBIICHHBIX B PA3JIMUHbBIX HH()OPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH pELIEHUs TPOOJIEMbI C YIETOM aHAIN3a UMEIOLUXCS MaTepUalibHbIX U HEMaTepUalbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSAM, OLIEHUBATh PUCKU MOCIIEICTBUN
NEeSATENbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHIX PEAbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE TeliCTBUS:



BJIQ/IETh HAaBBIKAMH Y4Y€OHO-HCCIIEJIOBATEILCKON W TMPOEKTHOW MEATENbHOCTH, HAaBBIKAMH pPa3pelieHus Mpoosem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB pEUICHUs MPAKTHYECKUX 3a/lad, NPUMEHEHHIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

MCIIOJIb30BATh PA3IMYHBIC BUABI AEITEILHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BaHUIO U
MIPUMEHEHUIO B YICOHBIX CUTYAIIUSX, B TOM YHCJIE TIPU CO3JIaHUN YI€OHBIX U COITMAIBHBIX MPOEKTOB;

(GbopMHpPOBATH HAYYHBIN TUI MBILUJICHUS, BIa/I€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMHA U METOJaMHU;

CTaBUTb U (HOPMYJIUPOBATH COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbHOM N€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBIABJISITh TPUYMHHO-CJICICTBEHHBIE CBS3M U aKTyaJu3UpPOBaTh 3aJady, BBIIIBUTaTh TUNOTE3y €€ PEIICHUs, HaXOAUTh
apryMeHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJ€ PEUICHUS 3a/ayd pPe3yJIbTaTbl, KPUTHUYECKU OIIEHUBATHh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYLIECTBIIATh LEJICHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB EHCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh NIEPEHOCHUTH 3HAHUS B ITIO3HABATENIbHYIO U MMPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIBHBIC TTOAXObl U PEIICHUs, CTABUTH MPOOJIEMBI U 33/1a4H, IOy CKAIOIIHNE
aJbTEPHATUBHBIC PEUICHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HMHPOpManuu (TEKCTe Y4eOHOro mOocoOus, HAYYHO-TIOMYJISIPHON
IUTEpAType, OMOJOTUYECKUX CJIOBApSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaATh
uH(}OPMAIUIO PA3IMYHBIX BUIOB U (JOPM MPEICTABICHUS, KPUTHIECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIMpoOBaTh 3ampOChl U MPUMEHATH Pa3JIMUHbIE METOABl MPHU TMOUCKE U OTOOpe OuojIorhueckoil uHbpopMmaIuu,
HEOOXOIMMOM JIJIsl BBHITIOTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOIb30BaHUS WHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHN, COBEPIIEHCTBOBATh KYJIBTYPY
AKTUBHOI'O MCTOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMAIBbHYIO (HOpMY TpeacTaBiieHuss Ouonorudeckoil mHpopmaiuu (Cxembl, Tpadukw,
JIUarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KadyecTBE CpeAcTBa NpH paboTe ¢ Ouosormyeckol wHbopMauuen: NPUMEHSTh
XUMUYECKHE, (PU3NIECKNE U MAaTeMaTHYEeCKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBHaTypy, HOMEHKIATYPY, UCTIOIb30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPE/ICTBA HATIISAHOCTH;



BJIa/IETh HABbIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOPMAIIH, HH(HOPMALMOHHONH O€30MacHOCTH JIMYHOCTH.

OgyageHne yHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEeX c(pepax KU3HU, aKTUBHO y4aCTBOBATh B JIUAJIOTE WJIM AUCKYCCHU IO CYIIECTBY
o0cyx1aeMol TeMbl (YMEHHE 3aJ1aBaTh BOIPOCHI, BEICKA3bIBATh CY>K/I€HHUSI OTHOCUTENILHO BBIITOJIHEHHMS [TPEJIaraeMoi 3a/1auu,
YUUTBIBaTh UHTEPECHI U COTTIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

pacrno3HaBaThb HEBEpOAJbHBIE CpEJACTBA OOUICHMs, IMOHUMAaThb 3HAYEHHME COLUAIBHBIX 3HAKOB, HPEIIOCHUIOK
BO3HUKHOBEHUSI KOHQIUKTHBIX CUTYaIlil, yMETh CMSIT4aTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHHS U B3aMMOJEWUCTBHS, IMOHMMATh HAMEPEHUS APYTUX JIIOAEH, MPOSBISTH
YBaXKUTEIBHOE OTHOILIEHHUE K COOECEHUKY U B KOPPEKTHOU (hopme (GOpMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIOJb30BAaHUEM S3BIKOBBIX CPEICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM W HMHIMBHIYalIbHOW paOOTHl MPU PELIEHUU OMOJIOTHYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS IPYIIIOBBIX (POPM B3aMMOAECHCTBUS IPU PELIEHUHU YUeOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKy M METOJ/bl COBMECTHBIX JAECUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO 4djieHa
KOJUJIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JIEWCTBHUS MO €€ JOCTHUKEHUIO:
COCTABJISITH IJIaH IEUCTBUM, pacTIpEAENsITh POJIM C yUYETOM MHEHUH YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOU pabOThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIA/1a U KaXXAOT0 yYaCTHUKA KOMaH/Ibl B OOIUIA pe3yJIbTaT M0 pa3pad0TaHHbIM KPUTEPUSIM;

peaaraTb HOBbIE IPOEKTHI, OLICHUBATh UAEH C MO3UIMH HOBU3HBI, OPUTHHAJIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IOBEACHUE B pA3JIMYHBIX CHUTYyalUsX, HPOSBISTH TBOPYECTBO H
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

MCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIS BBISIBJICHUS MPOOJIEM U UX PEIICHUS B dKU3HEHHBIX M YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHMN IEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEUCTBUSAX U MOCTYIKAaX IO
OTHOILIEHUIO K KUBOI NPUPOJE, CBOEMY 310POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYUIECTBIIATh NO3HABATENBbHYIO NIE€ATEIbHOCTh, BBIABIATH NMPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33a/]a4M B 00pa30BaTEIbHOMN IE€ATEIHLHOCTH U )KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs MPOOIEMbI ¢ YUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEIIOYTECHMI;

JaBaTh OLICHKY HOBBIM CHTYalUsIM;

pacuMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

7ieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATb [TPUOOPETEHHBIN OMBIT;

CIO0COOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIIUPOKON 3PYIULIUH B PA3HBIX 00JIACTAX 3HAHUH, IOCTOSIHHO MOBBIILIATh
CBOI1 00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, BHOCUTb KOPPEKTHUBBI B I€SITEIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/I€Th HaBbIKaMU O3HABATEIbHON PEIIEKCUH KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX pe3yJIbTaTOB U OCHOBAHUM, UCIOIB30BaTh MPUEMBI PEQIIEKCUH JUIsl OEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YJIbTaTOB IEATEIbHOCTH;

3) npuHATHE Ce0sl M APYTHX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX MPU aHAJIM3€E PE3YJIbTaTOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U NMPABO JPYTUX HA OLINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTOro YeI0BeEKa.

HPEAMETHBIE PE3YJIBTATDBI

IIpenMeTHble pe3yabTaThl OCBOEHMS COJEp)KaHUs YydyeOHoro mnpeamera «buonorus» Ha yriayOnEHHOM ypOBHE
OpUEHTHUPOBaHbI Ha obecreueHrne nNpoduibHOro o0ydeHus: oOydaromuxca ouosorud. OHU BKIIOYAIOT: ceUUYECKUE IS
OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI IO OCBOCHHIO, HHTEPIPETALMU U IPe0Opa30BaHUIO 3HAHUN, BUIBI
JESITEIbHOCTH TIO TMOJTyYEeHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAK)KE B PEalbHbBIX KU3HEHHBIX
cutyaumsx. [IpeameTHsie pe3ynbTaTsl IPEICTABICHBI MO FO1aM U3YUYEHUS.

IIpenmeTHbIe pe3ysbTaThl OCBOECHUS yueOHOro npenmMera «buonorus» B 10 knacce n0NXKHbBI OTpaXxaTh:

c()OpPMUPOBAHHOCTb 3HAHUI O MECTE U POJIU OMOJIOIMH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-
HAyYHOM KapTUHBI MUPA, B IO3HAHWHU 3aKOHOB IIPUPO/IBI U PEIICHUH MTPOOIIEM pallMOHaIBLHOTO MPUPOIOIOIB30BAHUS, O BKIIAJE
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;



BJIQ/ICHUE CHUCTEMOW OMOJIOrMYECKHX 3HAaHWM, KOTOpas BKIIIOYAET: OCHOBOIOJIATaIOIINe OMOJIOTUYECKUE TEPMHUHBI U
NOHATHUS ()KU3HB, KJIETKA, OPraHu3M, METa00I13M, TOMEOCTa3, CAMOPETYJISIUsS, CAMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE), Omosiorudeckue Teopuu (kiaetounas teopus T. IlIpanna, M. Illneinena, P. Bupxosa,
XpOMOCOMHasl Teopusi HacnencrBeHHoctd 1. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHOrooOpasus u
MIPOUCXO0XKJIEHHUS KYJIbTYPHBIX PAaCTEHUM), 3aKOHBI (€AUHOOOpa3usi NOTOMKOB MEPBOr0 MOKOJIEHUS, PACIIEIUVIEHHUS, YACTOTHI
rameT, He3aBHUCHUMOro HaciefnoBaHusi [. MeHnensi, TOMOJOTMYECKUX pAIOB B HacieACTBEHHOM wu3MeHuuBoctu H. .
Basusnosa), mpuHIUIbBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHHUS, HCIOJB3YEeMbIX B OHMOJOTHYECKHX MCCIEIOBAHUSAX HKUBBIX
00BEKTOB (OMHUCaHUEe, U3MEPEHUE, HAOI0ICHUE, SKCIIEPUMEHT);

YMEHUE BBIIECIATh CYIIECTBEHHBbIE MPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M DJYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HuCJe OaKTepuii, TpuOOB, paCTEHUMN, KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U
CHUCTEM OPraHOB PACTEHHUI, )KUBOTHBIX, YEJIOBEKA, ITPOLIECCOB KU3HEIEATEIIBHOCTH, MIPOTEKAIOIIUX B OPraHU3MaX PACTCHUH,
KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX IMPOLIECCOB: 0OMEHAa BEHIECTB (METab0IM3M), MPEBPALLEHUs YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TETEePOTPO(PHOrO0 THUMOB NUTAHUA, (POTOCHHTE3a U XEMOCHUHTE3a, MHUTO3a, MeEHO03a, TaMeTOreHe3a,
AMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHUS, PA3MHOXKECHHS, WHAMBUAYAIBLHOTO pPa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICICTBHS T€HOB, F€TePO3UCa, HCKYCCTBEHHOTO 0TOODA;

yMEHUE YCTaHABIIMBATh B3aMMOCBSI3H MEXKy OpPTaHOUIAMH KJIETKH U X (GYHKIUSIMH, CTPOSHHUEM KIIETOK pa3HbIX TKaHEH
1 UX QYHKUUSIMHU, MKy OpraHaMU U CUCTEMaMU OPraHOB y PACTEHUM, )KUBOTHBIX M YEJIOBEKA U MX (PYHKIMSIMU, MEXKITY
CUCTEMaMU OPTaHOB U UX PYHKIUSMHU, MEXKIY dTallaMd 0OMEHa BEUIECTB, dTalaMH KJIETOYHOTO UKJIA U )KU3HEHHBIX [IUKIIOB
OpraHU3MOB, ATallaMU YMOPUOHATBLHOTO PA3BUTHUSL, TCHOTUIIOM U (P€HOTUIIOM, (DEHOTUTIOM U (PaKTOpaMH Cpebl OOUTAHMUS;

YMEHHE BBISIBIIATH OTIUYUTEIbHBIEC TPU3HAKY KUBBIX CUCTEM, B TOM YHCII€ PACTCHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCHOJb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJOTUYECKYI0 TEPMHUHOJIOTHI0O M CHMBOJIUKY JUIS
JI0Ka3aTeNIbCTBA POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIT;

yMEHUE pellaTh OHOJIOTMYECKHE 33a7auyd, BbBIABIATh NPUUYMHHO-CICJCTBEHHBIE CBS3M MEXKIY HUCCIEeIyEeMbIMU
OMOJIOTUYECKUMH TPOIIECCAMU U SIBICHUSIMU, J€JIaTh BBIBOJIBI U MPOTHO3BI HA OCHOBAHUU TMTOJTYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHUE padOThI, COOMI0NAaTh TpaBwia Tpu paboTe ¢ y4eOHBIM H
J1a00paTOPHBIM 000PYAOBAHUEM;

yYMEHUE BBIJIBUTATh TUIOTE3bI, MPOBEPATh UX AKCIEPUMEHTAIBLHBIMU CpPEACTBAMU, (POPMYIUPYS LEIb UCCIEIOBAHUS,
aHaJM3UPOBATh MOIYYEHHBIE PE3YIbTAThI U JI€J1aTh BHIBOJIbL;



YMEHHE y9acTBOBAaTh B y4€OHO-MCCIIEIOBATEILCKON paboTe 1Mo OMOJIOTHH, SKOJIOTHH U MEAUITMHE, TIPOBOANMOM Ha 0a3e
IIKOJIbHBIX HAYYHBIX OOIECTB, U MyOJUYHO MPEACTABIATH MOJYyUYESHHbBIE PE3YyJIbTaThl HA YYEHUYECKUX KOH(DEPEHIUSX;

yMEHUE OIICHUBATh 3TUYECKHE aCIIEKThI COBPEMEHHBIX HCCIIEIOBAaHUH B 00J1aCTH OMOJIOTUN U MEAUIMHBI (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIJIOIOTBOPEHUE, HAMPABICHHOE U3MEHEHUE TEHOMA U CO3/IaHhE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIICCTBIISITh OCO3HAHHBIM BBIOOp Oyaymiedi mpodeCcCHOHANBHONW MAESITEILHOCTH B 00JIacTH OWOJIOTHH,
MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOT0 X035HUCTBA, MUIIEBON TPOMBIIICHHOCTH, YIITyOJIsITh TO3HABATEIbHBIH
UHTEPEC, HANpPaBJICHHBIA Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH mMpodeccu W MNPOAOIKEHUE OUOJIOTHYECKOro
o0pa30BaHMsl B OpraHU3alUAX CPEIHETO MPOPECCUOHANBHOTO U BBICIIET0 00pa30BaHuUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» B 11 Kaacce 1OTKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B (DPOPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU IKOJIOTUUECKHUX MPOOIIeM YeIoBeuecTBa, a
TaK>Xe B PEIICHUHU BOIIPOCOB PAIIMIOHAILHOTO MPUPOJIONIOIb30BaHUs, U B (POPMUPOBAHUH IEHHOCTHOTO OTHOIIIEHU S K IPUPOIE,
00111€CTBY, YETIOBEKY, O BKJIa/Ie POCCUUCKUX U 3apyOCKHBIX YUYEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BJIAJETh CHUCTEMON OMOJIOTMYECKUX 3HAHWU, KOTOpas BKIIIOYACT OMNPEACIICHHS W TOHHMAaHUE CYIIHOCTH
OCHOBOITOJIATAIOIMIUX OMOJIOTMYECKMX TEPMUHOB M TOHATHHA (BHJ, JKOCHUCTeMa, Ouocdepa), OMOJOTHUYECKHE TEOPUU
(aBomronionHas teopusi Y. JlapBuHa, cuHTeTHYeckass Teopus sBojtonmu), yuenus (A. H. CeeproBa — o myTax u
HarnpaBieHusix sBomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHermdyeckoro paBHoBecus Jx. Xapaum u B.
Baitn6epra, 3apozsimeBoro cxojactsa K. M. bapa), npasuna (Muaumyma FO. JInOuxa, 3K010THYeCKON MUpaMUIbl SHEPTUH ),
runotesbl (runore3a «mupa PHK» V. 'unGepta);

yMEHUE BIIaJIETh OCHOBHBIMH METOIaMH HAYYHOTO MMO3HAHMS, UCIIOJIb3yEMBbIMU B OMOJIOTHUECKUX UCCIIETIOBAHUAX KUBBIX
00OBEKTOB M DJKOCHUCTEeM (OINHCaHWEe, W3MEpPEHHE, HAONIOJCHHUE, JKCIIEPUMEHT), CIOocOo0aMU BBISBICHHUS W  OICHKH
AHTPOITOTCHHBIX U3MECHCHUH B MPUPO/IC;

YMEHHE BBIJICTATh CYIIECTBEHHBIC MPU3HAKHU: BUJIOB, OMOTE€OIIEHO30B, DKOCUCTEM U Ouochepbl, CTaOMIM3UPYIOIIETO,
JBIDKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOIO0 0TOOpa, ajIONaTPUUECKOTO U CUMITATPUUECKOTO BUI000pa30BaHusI, BIUSHUS
JBYDKYIIUX CHJI DBOJIIOIIMM HA TE€HO(OH] MOIMYJISIUHU, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K Cpejic OOMTaHUs, YepeIOBaAHUS
HaIpaBJICHUH IBOJIIOINH, KPYTOBOPOTA BEIIECTB M MIOTOKA YHEPTUU B SKOCUCTEMAX;

yMEHUE YCTaHaBIIMBAThb B3aMMOCBS3U MEX]y MPOLECCaMU 3BOJIIOIMH, [BIKYIIMMH CHUJIAMUA aHTPOIIOTEeHE3a,
KOMITOHEHTaMU PA3JIMYHbIX 3KOCUCTEM U MPUCITOCOOIEHUSIMU K HUM OPraHu3MOB;



YMEHHE BBISBISATh OTJIMYUTENbHbIE MPHU3HAKUA JKUBBIX CHCTEM, MPUCHOCOOIEHHOCTh BHUAOB K Cpele OOUTaHMA,
a0MOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBS3€d OpPraHU3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX
U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIHOJB30BaTh COOTBETCTBYIOIIME APIyYMEHTHI, OWOJIOTMYECKYI0 TEPMHUHOJOTUI0O M CHUMBOJMKY IS
JI0Ka3aTeNbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CHCTEMAaTUYECKUX TPYIIN, B3aUMOCBSI3M OPraHMU3MOB U CpPEIbl OOMTaHUS,
€MHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPaHEHUSI MHOTO0Opa3us BUIOB M IKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS
IPUPOBI U YEIIOBEUECTBA;

yMEHHE pelaTh OWOJOTHYECKHE 3aJauyd, BBISBISATh NPUUHMHHO-CICACTBEHHBIC CBSI3M MEXAY HCCIEAYEMbIMH
OMOJOTHYECKUMH MTPOLIECCAMU U SIBICHUSMU, I€TIaTh BBIBOABI M POTHO3bI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB,;

YMEHHUE BBINOJIHATh JAOOPATOPHBIE W MNPAKTUYECKUE padOThl, COOMIOAATh NpaBWiIa HpH paboTe ¢ Y4YEOHBIM H
71a60paTOPHBIM 000PYOBAHUEM;

YMEHHE BBIIBUTaTh TMIOTE3bI, IPOBEPATh UX KCIEPUMEHTAIBHBIMU CpeICTBaMU, (GOpMYIUpYs LeJb HCCIEA0BaHUS,
aHAJIM3UPOBATH MOTYUYCHHBIE PE3yIbTAThI U JIENATh BHIBOIBI,

YMEHHUE y4acTBOBAaTh B y4eOHO-UCCIIEI0BATENLCKON padoTe 10 OMOJIOTUHU, SKOJIOTUU U METUIIMHE, IPOBOIMMOM Ha 0Oaze
IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPECTABIATh MOTYYSHHbIE PE3yIbTaThl HA YUEHUYECKUX KOH(DEPEHIHSIX;

YMEHHME OLICHMBATh T'MIIOTE3bl U TEOPUH O TMPOMCXOKICHUM MKU3HHU, Y€JIOBEKa M 4YEJOBEUYECKHX pac, O MpUUYUHAX,
MOCJIE/ICTBUSIX M CITOCO0AaX MPEOTBpAIlCHUsI TI100aJbHBIX U3MEHEHHUH B Orocdepe;

YMEHHME OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccroHaTbHON ACSATEIBHOCTH B 00JACTH OHWOJIOTHH,
HKOJIOTHH, TIPUPOOIIOIB30BAHNS, MEIULIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIIBCKOTO X03SiCTBA, MHUIEBOMI
MPOMBIIIJICHHOCTH, YTAyOJsTh MO3HABATENIbHBIN HHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccuu U MPOAOHKEHUE OHMOJIOTHYECKOTO 00pa30BaHHUS B OPraHU3AIMSIX CPEIHEro MPO(EeCCHOHATBLHOTO M BBHICIIETO
oOpa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumenoBauue KojnuecTBo 4acoB
n/ pa3iesioB U TeM Bcer  Konrpoann IpakTuueck DJieKTpoHHbIE (HM(POBBIE) 00pa3oBaTebHbIE PeCypChl
I nmporpaMmMbl 0 ble padoThI ue padoThbl
EJIMHA KOJUIEKIMS HUDPOBBIX

1 buosnorus kak 1 OBPA30OBATEJIbHBIX PECYPCOB http://school-

HayKa collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EEY%E3%E
8%FF
EJAVMHAA KOJUIEKIWA HUDPOBBIX

) JKuBble cucTeMbl ’ OBPA30OBATEJIbHBIX PECYPCOB http://school-

U UX U3yYCHHUE collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EEY%E3%E
8%FF
EJIMHA A KOJUIEKIWA LT DPOBBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-

buonorus .

3 TCTKI 3 1 0.5 collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%E
8%FF BuptyansHas oOpa3oBareibHas JIabopaTopus
http://www.virtulab.net
EJMHA A KOJUIEKIWA LT DPOBBIX

XuMuueckas OBPA3OBATEJIbHBIX PECYPCOB http://school-
4 OpraHu3aIus 9 1 1 collection.edu.ru/catalog/search/?text=%E1%E8%EEY%EBY%EE%E3%E
KJIETKH 8%FF BuptyansHas oOpa3oBarebHas labopaTopus
http://www.virtulab.net
EJIMHA A KOJUIEKIM A LTUDPOBBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-
5 Crpoeie u 8 1 2 collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%E
(GYHKIUHU KIETKH
8%FF BupryansHas oOpa3oBareabHas JlabopaTopus
http://www.virtulab.net



http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
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http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/

10

11

OOwMmeH BellecTB
U TIpEBpaIeHNE
SHEPIUHU B
KJIETKE

HacnencrBennas
nHpopMmanus u
peanuzanus e€ B
KJIETKE

JKusuenHrnIi
LYKJI KJIETKU

Crtpoenue u

byHKIIUN
OpPraHU3MOB

PasmHOXeHUE U
pa3BUTHE
OpraHu3MOB

I'eneTnka —
HayKa o
HaCJICICTBEHHOC
TH U
H3MEHYHUBOCTH
OpraHu3MoOB

17

0.5

1.5

1.5

0.5

EJAMHAS KOJUIEKOMA HADPPOBBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EEY%E3%E
8%FF BupTtyanbHas oOpa3oBaTenbpHas jadbopatopust
http://www.virtulab.net

EJAMHAS KOJUIEKIMA HUADPOBbBIX
OBPA3OBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EEY%E3%E
8%FF BuptyanpHas oOpa3oBareibHas labopaTopus
http://www.virtulab.net

EJVMHAS KOJUIEKOMA HUADPPOBbBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EEY%E3%E
8%FF BuptyanpHas oOpa3oBareibHas labopaTopus
http://www.virtulab.net

http://bio.1september.ru/ EJJMHA S KOJUIEKHUA HADPPOBBIX
OBPA3OBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EEY%EBY%EE%E3%E
8%FF BuptyansHas oOpa3oBareiabHas 1abopaTopus
http://www.virtulab.net

EJVHAS KOJUIEKIMA HADPPOBBIX
OBPA3OBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EEY%EBY%EEY%E3%E
8%FF BuptyanpHas oOpa3oBarenabHas labopaTopus
http://www.virtulab.net

BEJIMHA S KOJIJIEKIIUA HUD®POBBIX
OBPA30OBATEJIbHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%E
8%FF upryanpHas oOpazoBareiabHas JadopaTopus
http://www.virtulab.net
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http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/
http://bio.1september.ru/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/

EJAMHAS KOJUIEKOMA HADPPOBBIX
3aKOHOMEPHOCTH OBPA3OBATEJIbHBIX PECYPCOB http://school-

12 HACJIEICTBEHHOC 10 1 1 collection.edu.ru/catalog/search/?text=%E1%E8%EEY%EB%EE%E3%E

™ 8%FF BuptyansHas oOpazoBarenbHas Ja00paTopus
http://www.virtulab.net
EJAVMHAS KOJUIEKIMA HUADPPOBBIX
3AKOHOMEPHOCTH OBPA_3OBATEJII>HBIX PECYPCOB http://school-
13 5 1 collection.edu.ru/catalog/search/?text=%E1%ES%EEY%EB%EE%E3%E
U3MEHYUBOCTH
8%FF BuptyanbHas obpa3zoBaTenbHas 1abopaTopust
http://www.virtulab.net
EJVMHAS KOJUIEKOMA HUADPPOBbBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-
I'enetuka )

14 qelOBeKa 3 0.5 collection.edu.ru/catalog/search/?text=%E1%ES%EE%EBWUEEYE3I%E
8%FF BuptyanbHas obpa3zoBaTenbHas 1abopaTopust
http://www.virtulab.net
EJVMHAS KOJUIEKIMA HADPPOBbBIX

Cerexius OBPA3OBATEJIBHBIX PECYPCOB http://school-
15 4 15 collection.edu.ru/catalog/search/?text=%E1%ES%UEE%EBWUEE%E3I%E
OpraHu3MoOB
8%FF BuptyanbHas oOpa3oBareibHas 1adopaTopus
http://www.virtulab.net
B EJVHAS KOJUIEKIMA HADPPOBBIX
HOTEXHONOTIA A3OBATEJIBHBIX PECYPCOB http:/school

16 U CUHTETHYECKAI 4 1 0.5 OEP ) /50001

collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBWEE%E3%E
ouoorus

8%FF

WNudopmaninoHHO-CIIPaBOYHBIN pecypc o0 OHOTOTHH

17 PesepBHOE Bpems 2 1 http://www.cellbiol.ru/ buonornueckuii Kkaranor

http://www.ancientbeasts.ru/
OBIIIEE
KOJIMYECTBO
YACOB 110 102 10 15

I[TPOTPAMME
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http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.virtulab.net/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://www.cellbiol.ru/
http://www.ancientbeasts.ru/

11 KJIACC

JKU3HU Ha 3eMiie

Ne  HauMeHoBanue KoumnuectBo yacos
n/ pa3ieiioB M TeM Bcer  KoHTpOJBH [MpakTuyeck JyieKkTpoHHbIE (HU(pPOBBIE) 00pa3oBaTebHbIE PeCYpPChI
n NpPOrpamMMbl 0 ble padoThI He padboTsbl
EJMHAA KOJUIEKIUA HU®POBBIX
3apoxaeHue u
ASBITHE OBPA30OBATEJIbBHBIX PECYPCOB http://school-
P collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%
1 3BOJIFOLIMOHHBIX 4 N
. E8%FF MudopmaioHHO-CIIPaBOYHBINH pecypc 1Mo OUOIOruu
MPEACTABICHUH B . .
http://www.cellbiol.ru/ buonoruueckuii kataaor
OMOJIOTHH i
http://www.ancientbeasts.ru/
EJMHASA KOJUIEKIUA HUOPOBBIX
OBPA30OBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%
5 MuxkposBonronus 14 1 2 E8%FF BuptyanpHas oOpa3oBarenbHas J1abopaTopust
" €€ Pe3yJIbTAThI http://www.virtulab.net UndopmarimonHo-cripaBoYHBIN pecypc mo
ounonoruu http://www.cellbiol.ru/
e caiiT 0 )UBOI npupoze u 6ruopazHooOpaznu
http://biodat.ru/
3 MakposBoronus 6 1 BioDat - caiit o *xwuBOI Tipupoe U OHOpa3HOOOpa3UH
U €€ pe3yJIbTaThl http://biodat.ru/
EANHAA KOJUIEKIMWA LHIUPPOBBLIX
OBPA30OBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%
Hponcxoscnete E8%FF BupryanpHas oOpa3oBaTelibHasI 1a0OpaTopHs
4 U pa3BUTHE 15 1 1.5 =SACL BUPTY P patop

http://www.virtulab.net MudopmaninoHHO-CIIpaBOYHBIN pecypc Mo
ounomorun http://www.cellbiol.ru/
e CalT 0 )KWBOU MpHUPOIE U OHOpazHOOOpa3uu
http://biodat.ru/



http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
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http://biodat.ru/

EANHAA KOJUIEKIMA HUOPOBBIX
OBPA3OBATEJIbHBIX PECYPCOB http://school-

IT
POHCXONIeHHE collection.edu.ru/catalog/search/2text=%E 1% E8%EE%EB%HEESHEIY
YeJIOBEKa — 10 1
E8%FF BuptyanbHas o6pa3zoBaTelibHas 1a00opaTopus
aHTPOTIOTEHE3 ] . .
http://www.virtulab.net MahopManinoHHO-CIIpaBOYHBIN pecypc Mo
6uonoruu http://www.cellbiol.ru/
DKonorust — 5
HAVKE O http://www.ecosystema.ru/ . DKOJOTrHYECKUI IIEHTP « IKOCUCTEMAY.
Y EANHAA KOJUIEKIUA HUDPOBBIX
B3aMMOOTHOIICHH
OBPA30OBATEJIbHBIX PECYPCOB http://school-
AX OpraHu3MoB U .
3 0.5 collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%
HaJOpPTaHU3MEHH
E8%FF BuptyanbHas obpa3zoBaTenbHas 1abopaTopus
BIX CUCTEM C . .
. http://www.virtulab.net MndopmaninoHHO-CIIpaBOYHBIN pecypc Mo
OKPYarotieH Guomoruu http://www.cellbiol.ru/
cpenoi
http://www.ecosystema.ru/ . DKOJIOTHYECKUH TEHTP « DKOCUCTEMAY.
ENHAA KOJUIEKIUA HUDPOBBIX
ODrAHIEMEL 1 OBPA30OBATEJIbHBIX PECYPCOB http://school-
P 9 1.5 collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%
cpena oouTaHus
E8%FF BuprtyansHas oOpazoBarenbHast 1abopaTopus
http://www.virtulab.net MHpopmanmoHHO-CIIpaBOYHBIH pecypc 1o
o6uonorun http://www.cellbiol.ru/
http://www.ecosystema.ru/ . DKOJIOTHYECKHI LIEHTP « IKOCUCTEMAY.
EJAVNHAA KOJUIEKIUA HUDPOBBIX
OBPA30OBATEJIbHBIX PECYPCOB http://school-
JKONOTH BH/0B 9 0.5 collection.edu.ru/catalog/search/?text=%E1%E8%EEY%EBY%EE%E3%

Y TIOITYJISLIUIA

E8%FF BuprtyansHas oOpazoBarenbHast 1abopaTopus
http://www.virtulab.net MudopmaninoHHO-CIIpaBOYHBIN pecypc Mo
6uonoruu http://www.cellbiol.ru/
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http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%E8%FF
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EJMHASA KOJUIEKIUA HUOPOBBIX
Buocdepa — OBPA30OBATEJIBHBIX PECYPCOB http://school-
P collection.edu.ru/catalog/search/?text=%E 1% E8%EE%EB%EE%E3%
9 rodanpHas 6 1
E8%FF BuptyanbHas o6pa3zoBaTelibHas 1a00opaTopus
J3KOCHUCTEMA . N
http://www.virtulab.net MahopManinoHHO-CIIpaBOYHBIN pecypc Mo
6uonoruu http://www.cellbiol.ru/
EJMHASA KOJUIEKIUA HUOPOBBIX
DKOJIOTHs OBPA30OBATEJIBHBIX PECYPCOB http://school-
COOOIIIECTB. collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%
10 12 1 0.5
DKOJIOTHYECKHUE E8%FF BuptyanbHas obpa3zoBaTenbHas 1adopaTopust
CUCTEMBI http://www.virtulab.net MapopmManmoHHO-CTIpaBOYHEIH pecypc 1o
ouonoruu http://www.cellbiol.ru/
EJMHAA KOJUIEKIUA HUOPOBBIX
YenoBex i OBPA30OBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E 1% E8%EE%EB%EE%E3%
11 OKpYKaroIas 6 1 -
E8%FF MHpopMalimoHHO-CIIPaBOYHBIN pecypc 1Mo OMOJIOTHH
cpena . N
http://www.cellbiol.ru/ buonoruueckuii kataaor
http://www.ancientbeasts.ru/
EJMHASA KOJUIEKIUA HU®POBBIX
OBPA30OBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%
12 PesepBHoe Bpems 8 1 N
E8%FF MH(popMalimoHHO-CIIPaBOYHBIN pecypc 1Mo OMOJIOTHH
http://www.cellbiol.ru/ brosiornueckuii kaTaaor
http://www.ancientbeasts.ru/
OBIIEE
KOJIMYECTBO
YACOB IO 102 10 7.5

I[TPOTPAMME
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