MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MuHuCTEPCTBO 00pPa30BaHMsl, HAYKH U MOJIOAEKHOI mouTuku KpacHogapckoro kpas

Jenaprament oopazoBanust MO ropoa Kpacnonap

MAOY rumuasus Ne 36
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
[Ipencenarenb MeTo. 3am. gupektopa o YB HupekTop
00BeIMHEHUSI i ==
JI.B. MacnoBa H.H. laBbii0Ba
I'.B. Jlucosckas lIpukas 1 ot «29» aBrycr [Ipuka3 1 ot «30» aBrycr
IIpukas 1 ot «29» aBrycr 2023 1. 2023 1.
2023 r.
PABOYAS ITPOI'PAMMA

(ID 1163241)

yuyeOHoro npeamera «buoJsiorusi. Yriy0/ieHHbIH YPOBEHb)

n1st oOydarommxest 10 —11 kmaccos

Kpacnomap 2023






MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0J0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUHN (enepanbHON pabouel mMporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrmyOnénnoro ypoBHsS wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHI».
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC MpPEIMETHI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBIISIIOTCS criocobom muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OOJacTH HAay4dHOTO 3HAHHA,
CBSA3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, MCHUXOJOTHEeH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér npencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpUPOBAaHUE IO pasfesiaM M TeMaw,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oydaromuxcsi. B mporpaMMe mo OHONOTHH peali30BaH MPHHIIHIT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO O0OIIEero o0pa3oBaHus,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUIECKOTO MBIIUICHUS, MPEICTaBICHUIA O 370pOBOM 00Opasze KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peann3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMBIM JHYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pesyapTaTaM o0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHsblil npeaMer «buoTOTHA» HAa YpPOBHE CpPEIHEro OOIIEero oOpa3oBaHUs 3aBEpIIacT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOleHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
SMOPHOJIOTUN ¥ OUOJIOTHMH Pa3BUTHsI, T€HETUKHU, CEIEKIMH, OMOTEXHOJIOTUH, BOJIOLHUOHHOTO
YUEHUSI X DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUsS
COCTaBIISIET CHUCTEMa OHWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUU OOYUYAIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esioB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbl U YTIyOIeHbI
OMOJOTUYECKHE 3HAHUS O PACTeHMSX, >KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIOMIEro BeIOOpa mpodeccun. Bo3mokHa Takke MHTETparus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOAbI K M3yueHuto Ouonoruu. CorjacHO UM, M3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o ouocdepe.

VYuebublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJISUU, OHOLEHO03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
Hay4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICOBAHUAX B OMOJOTHH, MPHUKIAIHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /s pa3BuUTHS W MOIAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEILHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEP>KaHUU MPOTPaMMBbI 110
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuyenus: yuebHoro npenmera «buonorus» Ha yrayOnEHHOM ypOBHE — OBIa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTrO paHTa U IPHUOOPETEeHHE YMEHUN MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K OomnpeneneHHoi o0sactu mpodecCHOHAIbHON JIESITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY y4eOHOT0 3aBeIeHUs sl POAODKEHUS OMOJIOTHIECKOT0 00pa3oBaHUsl.

JlocTrxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHHE  OOYYAIOIMMHCS CHUCTEMBbl  OMOJIOTMYECKUX 3HAHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIIEMIMUIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKa, OPraHU3M, MOMYJISIUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOBIL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOW U KJIETOYHONU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXKAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKHMHU MpoOJieMaMH 4YelIOBEYEeCTBa; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBHOCTH I10 OTHOUIEHHWIO K OKpPYXalomled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIOJATH MEpBI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEACHUS B MPHUPOJE M O0OECIICUCHUs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIIEPUMEHTAIBHBIX HWCCICJAOBAHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIMUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTUKu ~ 3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH MJIi OCO3HAHHOTO BBIOOpa OOYUYAIOIMIMMHUCS WHAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MOcienyromeMy IpodhecCHOHATBHOMY
CaMOONPEIEICHUIO, B COOTBETCTBUU C WHJMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha H3y4yeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCSI C YUETOM CIIEIU(PHUKU €ro COJEPKAHWUS M HAIpaBICHHOCTH Ha MPOJOIDKEHHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHHH OMOJIOTMHM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke yuyacTue oOydarmuxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M y4eOHO-HMCCIIEOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTalIbHbIE, NPUKIAAHBIE U
MOVCKOBBIC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHMOIOTMU B IPAKTHUYECKOH
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIUICHHOCTH, OXpaHe
IPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunukoB, H. N. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucteMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTb U YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, Mpoucxodsme B *KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmrogeHue, n3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHsTue o 3aBUCMMONM UM HE3aBUCUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpHuMHBI HCKa)K€HUSI pe3ysIbTaTOB SKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuper u cxembl: «OCHOBHbIE TPU3HAKM JKU3HHW», «bHOJOrHMYeckre cucrteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH MPUPOIBD».

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOJOB IPH M3YyUYEHUHU JKUBBIX
CUCTEM.

Tema 3. buosiorusi KieTrku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aToMOB, AudQepeHnuanbHOe  LEHTPU(YTupoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpo8anHuiX Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSI.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xxpomarorpadusi,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona n e€ posb
KAK pacTBOPUTENS, pPEareHTa, y4dacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBA KIETKU. buosornueckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxym 0enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrocaxapuibl M monucaxapuisl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YIJIEBOJOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. O0mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenune nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [IpaBuno Yapradgda. Crpykrypa JHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol u @yHKkyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOW MTPUPOJIEN.



Tabmuner u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3mMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OENmKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYJ YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKAPUOTHYECKOW KIeTKH. KietouHas cTeHka OakTepuid ©  apXewu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3Matuyeckoil meMmOpanbl. TpaHCHOpPT BeLIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOT0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronnTo3. Dk30unuTo3. Kinerounas creHka.
CrtpykTypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOCHHE M (QYHKIUH. B3anMOCBsS3b 0JHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasnenuss oderkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHymsipHBIi)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIONINX DYKapUOT. XJIIOPOIJIACTBI, XPOMOIUIACTBI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HemeMmOpannbie opranousl kieTku CtpoeHne M QyHKIUH HEeMeMOpaHHBIX OpraHOWJOB
kietku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemOK.
MukpoTtpy6ouku. Knerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nutoriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBbli MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThuHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY», «Sapo», «CtpoeHue
HIPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl PacTUTENBHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «/ccienoBanue ia3Moiin3a M AEMIa3MoiIM3a B PaCTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOGHBIH H  TeTepoTpo(dHBIA. YdYacTue KHUCIOpPOAa B OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrneueHue kierku: npespamieHue AT®D B  0oOMEHHBIX Ipoleccax.
@depMEeHTAaTUBHBIA XapakTep peakuuid KIEeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHtsl. Otianuus (GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTesa. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiinpoBaHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

IToptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0OBaHUE ISl IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopuas pabora «/3ydyeHue KaTaJUTUYECKONW AaKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKaX).

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [I[puHIMI KOMIUIEMEHTaApHOCTH B PEaKLUSIX MATPUUHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
aHTUNAPAJUICIBHOCTh, ACUMMETPUYHOCTL. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaius TeHoMa y MPOKapuoT U
9YKapHoOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUTaTHbIe mapa3uthl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuiet u cxembl: «buocuHTe3 Oenka», «[‘eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJICTKH

Knetounslii nuki, ero mepuoisl u perymsuus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatonmux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmu — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM W TarjIoOWuIHBIA HAOOPBI XPOMOCOM.
['omonoruynsie xpomMocomsl. [1010BbBIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpOLECCHl. THIIbI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynmsammsi MUTOTHYECKOTO MHKIAa KiIeTku. [Iporpammupyemasi kietoyHas TuOeinb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «OKu3HEHHBIM LMK KIETKH», «MuTto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuUTO3 B KiIeTKax KOpelika
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas paGora «HaOmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0oOEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTHUTENBHBIX TKaHEl: oOpa3oBareibHas, I[OKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckas. OcOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENIbHASA, MblleuHas, HepBHasA. OCOOEHHOCTU CTpOeHUS, (YHKIMI U pacroOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl  OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomieHne BOJbI, YIIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe U NEroyHoe
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsius npixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHHsl.  OBOJIIOLIMOHHBIE  YCIOKHEHHS  CTPOEHHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsius.

Beinenenne y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbiaeneHusa. DuibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiaeeHUsA. CBsA3b MOJOCTU Tela ¢ KPOBEHOCHOMH
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHre y MmO3BOHOYHBIX XKMUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIeTOUHBIE W TyMOpadbHBIE HMMYHHTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKU  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauus y OpraHu3moB. Pa3zipakumMocTb y OJIHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POoCcToBble BelECTBA U HX
3HauEHUE.

HepBHast cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiuss W SHAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4yesoBeka. JKeresbl
SHJIOKPUHHOM CHCTEMBI M UX TOpMOHBL [lelicTBue ropmMoHOB. B3auMOCBSI3b HEPBHOU H
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHNY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHui», «CUCTEMBI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBsie cuctembl», «Ctpoenue ctebinsi», «CTpoeHHE IHCTOBOM TIUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/prxarenbHast  cucrema», «HepBHag cuctema», «Koxa», «MpllieyHass CHUCTEMay,
«BpinenurenbHas cucrema», «DHJIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa UTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUe IuIaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctema ntuny, «HepBHas cuctemMa MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTpErapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUN OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Hs JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIMTaHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE s



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHWX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Meno3e. KpoccuHrosep. bronornyeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasputhe. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — kenes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHnes3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTH — HayKa O PA3BUTHU
opranu3mMoB. Mopghozenesz — o0na u3z enasnvlx npobarem smopuonrocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MPUMeEpe JIATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JUCTKH (TACTPYIISLINS).
3aknaZKka OpPraHOB M TKaHEeW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKUX B3aMMOJEWCTBUI TreHOB. BimsHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3NIUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHUE B MPHUPOJE.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasMHoeHne u paszButue pacteHuil. ['amerodur m crnopodur. Meilo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIEPMATO30UIan,
«OcHOBHBIE CTauMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHEe Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymKkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX M ABYAOJBHBIX pacTeHUI», «KM3HEHHBIM LHKI
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM HUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/ OB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (QeHoTurn. OCHOBHBIE METOIbl TEHETHKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoneHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruueckne 0CHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HENIOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHHE CLEIUICHUS MEXAY TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Ioyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX € TTOJIOM.

I'enotun kak uenoctHas cucrema. [lmedorponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3auMmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTYEeCKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEACHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30dhuiby, «[ eHeTrka nonay, «Kapuotun denoekay, «Kapruotum Apo30Qpuib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUS Y
JPO30(HITBD».

IIpakTuyeckas pa6ora «V3ydeHuwe pe3yabTaTOB AWTUOPUIHOTO CKPEIIMBAHHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopelicTBie TeHoTtuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM HW3MEHUYUBOCTH. Buibl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHJBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCTpan U

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl u cxembl: «Bunbl u3meHuMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  U3MEHYHMBOCTH»,  «Meio3y,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a005IeBaHUS YellOBeKay, «Buapl MyTariuii».

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BapUAIMOHHON KPUBOM.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4eHUS TeHETUKHU YeTIOBEeKa: FeHeallOTUYECKUi, ONM3HEIOBhIN, ITUTOTEHETUIECKUM,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETHUYeCKUd. COBPEMEHHOE OMpEeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momobto [TIP-
aHanmza. HacnencrBennsie 3a0051eBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxeMmbl: «Kapuotun denoBeka», «MeTOIbl M3y4eHUS TCHETUKH YEJIOBEKA,
«"eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanusi M CeNEKIus. 3apOoXIACHUE CENCKIUU W aoMmecTukanuu. Yuenue H. U.
BapunoBa o LlenTpax mpoucxoxIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. Copr, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboThI.

MeTtopl ceneknoHHOM paboThl. MIcKkyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaTbHBIMN.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JAHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ] CENeKIHOHHOW paboThl. PamuanuoHHbBIl U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJisl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBumoBas rTuOpuau3anus. bBIM3KOPOICTBEHHOE
CKpellMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHIOBBIX THOpUIOB. JlOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3e1EéHas pegontoyuUsy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmump! u cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM H3MEHYMBOCTH», «METONbI CEIEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikcekypeusi «OCHOBHBIE METO/ABI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi OMo10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUPoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PAaCTCHUN MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KeHepHs. ICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYUPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmunuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMLUUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalllX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMacHbIe 3a00J1€BaHMs YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u  cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHXEHEpU».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIorns — BaKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.



JBwkymme cuibl dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jlunner)y», «JlectHuna >xuBbIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTb», «I[1opojabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomymnsiuust Kak B3JeMeHTapHas eAuHMLa 3BomonMH. COBpeMEHHbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIlMM KaK
3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baiinbepra.

OnemeHTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MYyTallMOHHBIA IpOIece.
KombOunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMuliouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30ismus  TOMyISIIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHWXKYIIMH, CTaOWIM3UPYIOUIMHA, paspeiBatomuil (n1u3pynTtuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[TprcniocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsl npucnocodbaeHuit
y OpraHusMoB: Mopdosnorndeckue, QU3MOIOIUYECKHE, OUOXUMHUYECKHE, IOBEJCHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — ximrodeBoil ¢akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHMS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (9PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMIOIMOHHOM OuoNOrMM B  pa3paboTKE HAyYHBIX METOJOB COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MeXaHH3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEM.

JleMoOHCTpaL UK

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[loMynsalnoHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAIMS TOMYJSIUid  ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantaun», «I[IprucrocobIeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuueckoe BumoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHME BHUJOB cHUHUI, «[lonumionasl pacteHuit», «KamyctHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydesna NTUIl U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BaBIIMXCS PAa3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroas! n3ydeHnss MaKpO3BOIOLMH. [[aI€e0HTOIOrMYeCKE METOIBI U3YUEHUS IBOJIIOLIUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouuu. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHL.

OMOpHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
FeHeTUYeCKne, OHOXMMHUYECKHEe M  MaTeMaTU4YeCKHEe METOJAbl HM3YYEHHUs  HBOJIIOLHU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMS TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  PyHKYul.
HeoOpaTtumocTs 3Bosoninu. AfantuBHas paauanus. HepaBHOMEpHOCTbh TEMITOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemMeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3eminy, «Jpeiid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YeJIOBEKa W LIMMIaH3e», «lJ1aBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE )KM3HU Ha 3emJie

Hayunble rumoTespl MpPOMCXOXKJIEHUS XKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monmmepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XongelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. VIckomaeMble OpraHM4eCcKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsT  T'€OXPOHOJIOTHSI.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opomonuss Metabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TI'pYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl PACTEHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IporcxoxeHre BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl SBOJNIONUHN >KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIIni.
[TpoucxoxaeHne MIICKONMHUTAIUX H NTUIl. [IpuHIOMN kiodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHOo30HM. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OPraHU3MOB. YTJIeo0pa3oBaHME: €r0 YCJIOBHS W BIMSHUE Ha ra3oBbIH
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. Opu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUto
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeoOpraHn4ecKon
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYeCKOW SBOJIOIUMY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuMOHOreHe3a», «CucreMa JKUBOM MPUPOIB»,
«Ctpoenue  Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 00ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKHBOTHOTO MHpay,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«UYneHucToHorue», «PbI0BIY, «3EMHOBOHBIEN, «IIpecmbikaromuecs», «IItuue,
«Muekonmratrone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe KH3HU B



MPOTEPO30MCKON 3pey», «Pa3BuTue >KU3HU B TMAICO30MCKOM 3pe», «Pa3BuTHE XKU3HU B
ME3030lCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTIENOB, KOJUJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HITIOKOYKHUX, CKEJEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopuas padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «l3ydueHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «/3yueHne 0COOCHHOCTESH CTPOCHUS TTO3BOHOYHBIX JKHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE MPEJICTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  uenoBeka € KUBOTHBIMHU. (CuHcTeMaTHUECKOE€ IOJIOXKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuosoruyecKkue, (HU3HO0IOro-0MOXUMHYECKHe, IMoBeAeHueckne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHE rojgoBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAJIbHEIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuU aHTpororeHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKU HroAci. YenoBek yMmenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reiinensOeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenaMu Adpuku. [Taneorenerrka 1 najeoreHOMuKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMNALMUAX YEIOBEKa.
MyrtaunonHsIi npouecc u nonumMopdusm. IlonynsuuoHHble BOJIHBL, Apeii¢ T'€HOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonsarue o pace. bonbime pacel: eBponeouaHas (eBpasuiickas),
aBCTPaNIO-HETPOHIHASA (PKBaTOpHAlIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCcKas). Bpems u
INyTH paccelieHusT 4YeloBeka 1o IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmnocoOiaeHHOCT, uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AQHTPOIOJIOTMSIT M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocounaneHple  ucCcCleqOBaHMsS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOAsl  aHTPOMONOTUMY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIHMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IJBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensiii», «Henoek npaMoxoaauminy, «JleHUCOBCKUI YeTI0BEK»
«Heanpepranbiup», «KpoMmanboHIb», «lIpenku denoBeka», «IOTambl 3BOJIIOLUU UYEIOBEKAY,
«Pace1 uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEeIMETOB MaTepHalbHONW KyJIbTYphl IIPEIKOB
YenoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJCHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JladopaTtopuasi paGora «M3ydeHne OCOOCHHOCTEH CTPOCHHS CKelleTa YeJOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruud B Tpymax A. ['ymOonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosnoruu. CBsi3b
9KOJIOTMH C APYTUMHU HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpYKalolel Cpeibl: JIOKaJbHBbIH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAueHUE DKOJOTMYECKMX 3HAHUM JUIS 4eJIOBEKA. DJKOJIOIMYECKOE€ MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa C INpuponoid. DOpMHUpOBaHUE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynne, H. A. CeBeprios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoigorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUA

Okonoruyeckrue (akTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYECKHEe, OuOTHYEeCcKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdornueckux ¢akropos. IlpaBuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTh. OBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBbI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. dorTonepuoansm.

Temmeparypa Kak 3kojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEP:KaHUIO
BojHOro Oamanca. Kiaccuduxanus pacteHuii mo oTHoueHuto K Bojge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKHUMA.



Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Iprcrnocobaenns OpraHu3MOB K JKU3HU B Pa3HBIX Cpeniax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xusHenHou ¢opme. KuzneHusie Gopmbl
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApPHUYKH, MHOTOJICTHHE TPABbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Koomeparys, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adbpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [I[pHHINT KOHKYPEHTHOTO UCKITIOUCHHS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIE», «DU3HONOTHYECKHE aganTaluy XKUBOTHBIX», «Cpenbl OOMTaHUS OPTraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay», «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy, «Kommencanusm».

OGopynoBaHue: TepOapuu PacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (DAKTOpOB, TepOapuMl  CBETOJNIIOOMBBIX, TEHEIIOOUBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKUUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHMH, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTam, Me30(puTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIUU IKUBOTHBIX,
oOuTaOIUX B pasHbIX Cpeaax, repOapuu M KOJUIEKIIMU PacTeHUIl M JKUBOTHBIX, 0OJIaJaroIuX
YepTaMu TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas pa6ora «BpIsgBieHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMYIsuu. [lomymnsmust kak Onojoruueckasl CucTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBaHNUN MPOCTPAHCTBEHHOMN CTPYKTYpHI oMy sAIuil. OCHOBHBIE TIOKA3aTeIH MOMYJISLUU:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpPa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMyJsaiud. J{mHamuka
nonyasuu 1 e€ perysiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JMHAMUKU
nonynsiuu. Kpusble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU TMOMYNSLMHA: poiib (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUMX OT IJIOTHOCTH.
OKojoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHOJIornueckue MHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: [Ix. M. XaTuynHCOH.

Tabmuipl 1 cxeMbl: « DKOJIOTHUECKHUE XapaKTePUCTUKU nonyasuuny, «lIpoctpancTBenHas
CTpPYKTypa nonyimsauun», «Bo3pacTHble mnupamuisl nomyssiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojnens skomornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu pacTCHH, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOrH4ecKrue MUpaMu bl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — cykieccuu. llepBuuHble U BTOPUYHBIE CYKIECCHU U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CHvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus TropoJckoi (¢ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNM  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HBIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKONOSUYECKO2O
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucreMa XBOMHOrO Jeca», «DyHKIUMOHAIbHBIE TPYNIIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas MupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonoray, «llepBuynas cykueccusi», «BoccraHoBieHHe
jeca mocie moxkapa», «JKOCHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BemIECTB M MOTOK
SHEPruu B arpoieHos3ey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUM HACEKOMBIX, Yydejla INTHUI[ U 3BEpeH,
repOapuu KyJIbTYpHBIX M JUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIENIb YKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydyeHue u onrcanue ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCHsl B THIUYHBIN OMOTeoleHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapHas o0ojgo4Yka 3eMiH, TJe CYIIECTBYET HIIM CYIIECTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CyiecTBoBaHUS Onocheprr. OcobeHHOCTH OMochepsl Kak TI00anbHOMI
skocuctembl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemects U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PUtMuuHoCTh siBeHuit B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pA, XBOIHbBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTIHU, TPOIMYECKUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOe»,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«CMmemannbii - secy, «lllupokonmuctBennsiit secy, «Crenb», «CaBanHa», «IlycThIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXpaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbI. ParronanbHOe
IPUPOJIONIONB30BAHUE M COXpaHEHHE OuoJoruueckoro pasHooOpasus 3emin. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpszHenune mouBbl», «[lapuukoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOAHbBIE
TEPpUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHIEMBIX pPACTCHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI IO OHOJIOTUU BBIACICHBI
CIICAYIONIME  COCTABJIIONINE: OCO3HAHWUE OOYYAIONIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOJCTBOBATHCS B
cBOer JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb IEITH U CTPOUTH )KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMbI 10 OUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOIIecTBE TpPaBWIAMH W HOPMAaMHU MOBEIEHHS M CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHMSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIUH JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXCHMU, GepemHoro OTHOILICHUSA K KYJbTYPHOMY HaCJICOIUrO n Tpaguuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAIOIICH cpee.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS YUYEOHOTO mpenMeTa «BbHoIorus» TOHKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONTUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH
HOSHIII/I@ﬁ JIUYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU JACATCIIbPHOCTH, B TOM YHCJIC B 4aCTU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WUIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
IIPABOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€,

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJTHCHHUA y‘—Ie6HBIX,
MO3HABATENBHBIX M HWCCIEOBATEIbCKUX 3a/lad, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU I€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOIbL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE W pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMI0 U NMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUIA;

MMOHUMaHUE SMOIMOHAIBHOT'O BO3ACMCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peain3als 3J0pOBOro U 0e30MacHOro o0pasa KU3HM (30pOBOE MUTAHHE,
COOJTII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeKXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXUIECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS AIKOTOJS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/Y, OCO3HAHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cdepaM MpoPeCcCHOHAIBHON NESITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIbITAa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INT00AIBHOrO XapakTepa 3KOJI0rMYECKUX Ipo0IeM U IyTel UX pelIeHus;

CHOCOOHOCTH HCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUI NOBEJCHUS B INPHUPOJIE, HANPABIECHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLICH NPUPOIHOM cpene,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HQJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpPaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH SKOJIOIMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPECTaBICHUs 00 OKpYKarolLleM
MHUpEe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsSI MEIHMIIMHBI, CO3/IJaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PAllMOHATbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUH
OKpPY’KaIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (D)AaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMM IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUSI, UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKax (BEUIECTBO, SHEPTH,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHMEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (I03HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBaIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYyYaIOUTUXCS,
CHOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTTHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHAS IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITEIILHO (OPMYJTMpOBaTh M aKTyadU3UpPOBATh MPOOJIIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIOJIb30BAaTh TPU OCBOCHHMHM 3HAHUU MNPUEMBI JIOTUYCCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATh CBSA3H C IPYTHUMHU MOHATHSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYyXKJCHUS (MHIyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MO/JIEbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBs3eH U
OTHOIIICHUN B M3y4aeMbIX OHMOJIOTHUYECKHX OOBEKTax, a TakKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IEJISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rUnoTe3y €€ penieHusl, HaxOIUTh AapryMEHThl JIs J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMH(OpManuu (TeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMUYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampoChl M TNPUMEHATh pa3IMYHble METO/Abl NPH TOUCKEe M OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaNbHYIO (OpMYy TNpPEACTaBICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TaOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBINM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrel: TpUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4YeCKUe 3HAKM M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBgi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATUBHBIMU AeHCTBUSIMM:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAallore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpelaraeMoil 3aJayd, YYHUTHIBaTb MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMs, MOHMMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcO0aMU OOIIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAaHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3auMOEHCTBYS IPU peLICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HWJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS 7S BBIABIEHUS NpPOOJEM M HX pELIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUILIMH B Pa3HbIX 00JIACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH MO3HABATEIBbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOro YeIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOlEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqarommxcs
Oouonorun. OHM BKIIIOYAIOT: creuupuyeckue s OWOJIIOTMHM HAayYHbIE 3HaHUSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeamerHbie pe3yapTaTsl IPEICTaBICHbI 110 T0JaM
U3Y4EHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B II03HAaHWU 3aKOHOB IPUPOABI U
pelIeHny podIieM palMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1meHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHUS, pacIIEIJIeHHUs, YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSAJI0OB B HAacleACTBEHHOM wu3aMeHuumBoctd H. . BaBuioBa), NpUHIMITBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKApPUOT U JYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, raMeToreHesa, ’MOpuoreHe3a, MocTIMOPHOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHHS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHMi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CUCTEMAaTUYECKHUX TPYIII;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/]a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMI OHOJOTHYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTUYECKHUEe paboThl, COONIONATh MpaBUiIa MPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0nactu
Ouonornu W MenWIUHBI (KJIOHHMPOBAaHHE, HMCKYCCTBEHHOE OILIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIBCKOTO XO035HUCTBA, MUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynbTaTbl OCBOEHMs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
HOPUPOJBI U PEIIEHUHU HKOJIOTHYECKUX MPOOJIEM YeIOBEYEeCTBA, @ TAKXKE B PELICHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONB30BaHUs, W B (OPMUPOBAHMH IIEHHOCTHOTO OTHOIIEHHS K
npupose, OoOLIECTBY, YEJIOBEKY, O BKJIaJIle POCCHUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/IeTh CUCTEMOI OMOJIOrMYecKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAraloMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBeproBa — 0 MyTsX M HamlpaBJIEHUSX
sBomtoniuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
HKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICOBAaHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMMCaHUE, H3MEpeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS U OLIEHKH aHTPOMNOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ounoceppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOI0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCITIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHuUs
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIIOIHH, ABMKYILIUMU
CHWJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3IMYHbIX SKOCHUCTEM M MPUCHOCOOJICHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHUYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOINOTCHHBIX U3MEHEHUN B SKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TIpYIII,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI HMPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE peliaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKUMH TpPOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATM3UPOBATD MOJYYCHHBIE PE3YJIbTATHI U JeNIaTh BBIBOIBL;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIuHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
NOJIy4YEeHHBIE PE3Y/IbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKICHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O NMPUYHMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100aIbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35AMCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMONIOTMYecKoro o0pa3oBaHMsS B OPraHU3ALUAX CPEAHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KICTKH 8
6 OOMeH BellecTB U NpeBpallieHue Y3HEPTHH B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanmu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTHKa — HayKa O HaCJIECICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHonorus u cuHTeTHYECKass OMOJIOTUs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiejioB U TeM Kowrporsmsie  Tpaxruseckue (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxoxaeHNE YeT0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aHMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTUS BUJIOB U TOIYISAUN 9 0.5
9 DKoJorust cooo1EecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 bronorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOT0 00111eCcTBa
2 JKuBble cUCTEMBI U KX CBOMCTBA
3 YpoBHEBast OpraHu3anys KHUBbIX CUCTEM 1
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1
Knerounas reopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHaIbHOe HEeHTpU(YyTUpoBaHUE,
ITLIP)»
6 XHUMHUYECKUI COCTAB KIETKH 1
7 MuHepanpHble BELECTBA KIETKH, X 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KJIETKH — OeJIKU.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peakuuii»
9 CgoiicTBa, ki1accupuKaius u GyHKIUHA 1

0O€eJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Opranuyeckue BenecTBa KIeTKH —

JIUTTAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crpoenue u ¢pyukiuun ATO. [Ipyrue
nykieozunTpudocdarer (HTD)

14 CexsennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHON OHOTOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHnune 3yKapuOTHUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH.

19 [TpaxkTrueckas pabota «3ydyenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIICTKH:

20 MUTOXOHJIpHH, TIacTubl. JlabopaTopHas 05
paborta «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u GyHKIUH 11pa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTamuTHYECKON aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJsiasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyeHnue pepMeHTaTUBHOTO
pacIIeIUIEeHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHntes. JlaboparopHas padota
«CpaBHeHHE TIpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Buel 6posxkeHus.

JlaGopatopHas pabota «CpaBHEeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUSD)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHUECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TPaTUCHTA
npotoHoB. Cunre3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakiiun MaTpyu4HOTO CHHTE3a
34 Tpanckpunuus — marpuynslii cuare3 PHK
35 Tpaucusus u e€ Tarbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OmocuHTE3€e OenKa
37 Opranuzanus reioMa y poKapuoT u
9YKapuoT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 obsuraTHbIe mapasuThl. [IpakTuyeckas 0.5
pabota «Co3naHue MOZEIN BUPYCa»
40 BupycHbie 3a001eBaHIS YeI0BEKa,
JKUBOTHBIX, PACTCHUI
41 HanotexHonoruu B OMOJIOTHH U MEUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHE3.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpPETNapaTax)»
47 Perynsiuus »Ku3HEHHOTO LIMKJIA KIIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txkanu pacrenuii. JlTabopartopHas pabora

49 . - 0.5
«V3ydyenune TKkaHel pacTeHUN»
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas pabora «/3yueHue TkaHeu 0.5
YKHUBOTHBIX»
Opransl. CucreMsl opranoB. JIaboparopHast

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBrKeHHEe OpraHu3MOB

o4 [Iutanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBenocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boiaenenue y opranu3smMos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema dyenoBeka

63 PaznpaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssiys U dHIOKpUHHAS

CHCTEMA )KMBOTHBIX U YCJIOBCKa




65

Dopmbl pa3MHOKEHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

71

Poct Pa3sBUTHUC )KUBOTHLIX.
JlaGopaTtopHnast pabota «BrlisiBieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J/{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
MPpU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHne pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30puinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBAaHUSA
77 AHanusupyrouiee ckpeuiuBanue. Hernonnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [IpakTuueckas padora «M3yuenue 1 05
pe3yIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(HITBI»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIMBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'enernka mona 1
83 I'enoTun kak MeJI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUl, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh IPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanvoHHBI psia U BapHallMOHHAS
KkpuBas. JlaboparopHas padota
g7 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(PUKATTHOHHOW U3MEHUYHUBOCTH. '
[TocTpoeHue BapuallmoHHOTO psijia U
BAapUALMOHHON KPUBOI»
88 ['eHoTHNIMUECKAst U3MEHUUBOCTD. 1
KoMOuHaTiBHasI H3MEHYUBOCTh
89 MyTanonHas ”3MEHUYNBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHaIu3 POAOCIOBHON

Mertoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIECKIUU.
JlaboparopHnas pabota «3yueHue copToB
KYJIbTYPHBIX PACTEHUN U TTOPOJ] TOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MeTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KEeHMs CeJIeKIUN PACTEHUN U

*HUBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHbBIC HANPaBJICHUS] CHHTETHYECKON
ouosoruu

0.5




100

XPpOMOCOMHAasI ¥ T€HHAas1 HHKEHEepUs 1

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3alA 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fllsyqeﬂnﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopus Y. Jlapsuna 1
5 JIBH>KyIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIONNS U MAKPOIBOIIOLIHS
6 [Momymsius — sneMeHTapHas eIMHULIA 1
3BOJIOLUAA
3aK0OH TeHETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIEHE H3MEHYUBOCTH Y '
0co0eif 0THOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 OS¢ ekt ocnoBaremnst. dpdexr 1
OYTBLJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30aumuu nomymismii: 1
reorpaduueckas, Ouonormueckas
1 EcrtecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTO6OP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabota «CpaBHEHUE BUOB
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIFOOHUHU U STTHICMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITaneonToMOrN4YECKHe
MCTOABI U3YUYCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
IBOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
3BOJIIOIUA

MonekyapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOINH
24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMITIOB 3BOJIOIUU
25 HayuHbie runmoTessl IpOrCX 0K ICHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopus 3emau 1 MeTO/IBI €€ U3YUEeHHUS.
29 JlaGopatopHnas padora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHble 3Tanel opraHnyecKkoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3y4yenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckast
34 pabora «3yueHne ocobeHHOCTEH 0.5
CTPOCHHMSI TTO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'HYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHUYECKOTo
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 PasButne npexacrasienuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MPSIMOX 0K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTEHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTuyeckas

48 pabota «/3ydyeHue 3KOIOrn4ecKux 0.5
aJanTanui 4eJI0BeEKay

49 MexIucuuIIMHAPHBIE METO B

AHTPOIIOJIOTUN




50 3apokIeHUE U Pa3BUTHE YKOJIOTUN 1
Metonsl sxkonorun. JlabopaTtopHast pabora

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornueckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHHIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temneparypa
KaK 9KOJIOTHYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHNI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbl»
AbuoTtnueckue pakropsl. BiaxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHUS»

57 Cpenpl 0OuTaHNS OPraHU3MOB 1

58 Bronornveckne puTMBbI 1

59 Kuznenusie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOICHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




JU0)10"A15200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAIHNH

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pAacTHAS U
MI0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPa MOMYJISIIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4MCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSIH PaCTEHUH K PACCEJICHUIO»

69 Bun xak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopoT BeliecTs U MOTOK SHEPTHA B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas pabora 05
«3yuenne u onucanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

82 pa3HBIX TUIIOB Ha CYyOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 00009Ka
3emnn

84 VYuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BemiecTs u
OMOTe0XUMHYECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBHE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupo bl

93 OCHOBHBIE PUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIONHNS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLUS U 1
e€ pe3ysIbTaThD»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU Ha 3eMiie)

08 Oo6o06menue o Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O06001eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O600menue o Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIITH I

102 O600mmenue mo teme «buocdepa — 1
JI00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* buonorus. buonornyeckue cucreMs! u mponeccel, 10 knace/ Tepemo A.B., [lerpocosa P.A.,
OO6miecTBO ¢ orpannueHHOM oTBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA »

* buonorus. buonorndeckue cucremsr u mponeccsl, 11 knace/ Tepemos A.B., [lerpocosa P.A.,
OO6miecTBO ¢ orpannueHHOl oTBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA »

- buonorus. 10 kiacc : yue6, as o0ieo0pa3oBar. opranu3anuii : yriayon. yposens / [B. B.
[Taceunuk u np.] ; mox pen. B. B. [laceunuka. — M. : [Ipocsemenune, 2019.

- buonorus. 11 kace : yue6, ans obmeo0pa3oBar. opranu3anuii : yriuyo:mi. yposess / [B. B.
[Taceunuk u np.| ; mox pen. B. B. [Taceunuka. — M. :Ilpoceemenne, 2019.

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIS

- buonorus. [Toypounsie pazpadotku. 10-11 knaccer: yueb. Ilocobue mis odmeobpazosar.
Opranuzanuii; yrnyoun. yposens/ B.B. Ilaceunuk, I'.I'. IlIsenios, T.M. Edumosna; nox pexa. B.B.
[Taceunuka. — M.: IlpocBemienue, 2017. — 267 c. (JIunust Ku3HM)

- buonorus. Pemenne 3amad no regeruke. 10 kaacc. Yueonoe nmocodue, B.H. Muiakosa. JI.B.
Hoporuna, 1.b. Aradonosa oz pen. B.H. Mumakosoii, M.: IIpocsemenue, 2019

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK

- https://content.edsoo.ru/case/ MuTepakTHBHBIE METOINYECKAE MATEPHAJIBI JIJISI METOIUUYECKOM
HOJIEPKKH 00pa30BaTeIbHBIX OPraHU3allHiA:
- https://uchi.ru/ Yuu py

- https://content.edsoo.ru/case/ MuTepakTHBHBIE METOINYECKHAE MATEPHAIIBI JIISI METOIUYECKOM
MOJJIEP>KKH 00pa30BaTENbHBIX OpraHU3aIUil:

- https://uchi.ru/ Yuu py Onnaiin-miatdopma 11 u3ydeHus o01eo0pa3oBaTeIbHbIX

- http://skiv.instrao.ru/bank- zadaniy/estestvennonauchnaya-gramotnost

- «Poccuiickas 2JIEKTPOHHAS IKOJIay.

https://resh.edu.ru/

- «IKmacex https://www.yaklass.ru/

- ®I'BHY UuctutyT ctpareruu pa3sutus ooOpasoBanus PAO @yHKimoHanbHas IpaMOTHOCTb:
EHI"
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