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MNOACHUTEJIBHAS 3AITUCKA

[Iporpamma mo ydebHomy mpenmery "buonorus" (mamnee - Ouosiorusi) Ha
YpOBHE CpeaHero oouiero odpazoBaHus pa3padboraHa Ha ocHoBe dDenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii denepanuny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yriayonaéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJTHUM M3 KOMITOHEHTOB MpeIMeTHOU obsiactu «EcTecTBEeHHO-
HayuyHble mpenMerb». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbIC
ydeOHbIEe TPEIMEThI, W3ydaeMble Ha YIUIYOJEHHOM YPOBHE, SIBJISIFOTCS CIIOCOOOM
muddepennmanuy  oOy4eHHs] Ha YpOBHE CpeaHero obmiero oOpa3oBaHUS U
MPU3BaHbl 00ECIEYHUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o0uwM, cpeHUM NpodeCcCUOHANBHBIM U BBICHIUM O0Opa3zoBaHueM. B To ke Bpems
KOKIBIH W3 OTUX YYEOHBIX TMPEAMETOB JOJKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTEbHBIX, BOCHHUTATEIbHBIX U PA3BUBAIOIIUX
3a/a4, CBS3aHHBIX C TPO(OpHCHTAMEH OOYyJaOIMXCI W CTHMYIHPOBAHHEM
WHTEpeca K KOHKPETHON 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMy mpenmery "buonorus" naér npeacTaBieHHE O
HeiMu M 3ajadax u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayOoiEéHHOM
YpOBHE, OlpeeseT 00s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €T
CTPYKTYpPHpOBaHHE TO paszjaeiaM H TeMaM, paclipelelieHue 1o Kjaccam,
PEKOMEHYeT MOCIEA0BATEIFHOCT, U3YYEHHUS y4eOHOTO Marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTMKHA YY4eOHOTro Iporiecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme mo Ouosoruu
peanr30BaH MPUHITUIT TPEEMCTBEHHOCTH C HU3YyYCHHEM OHWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Omaromapss 4YeMy MPOCMATPUBACTCS
HalpaBJICHHOCTh HA  TMOCJEAYIONIEe pa3BUTHE OWOJIOTHYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze >KW3HU, Ha
BOCIUTaHUE OEPEeKHOro OTHONIICHHWS K OKpy)Karouleil mnpupoaHoit cpene. B
mporpaMMme 10 OWOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peamuzauun TpedboBanuit PI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
GbOpMHUpPOBAaHUM OCHOBHBIX BHUJOB  Y4EOHO-TIO3HABATEIBHOM  JIESITEIBHOCTH
OoOydJarmuXxcs IO OCBOCHUIO COJEPKaHMS OMOIOTrHYECKOro oOpa3oBaHUs Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYueOHbiit npenMer «buoNoOrus» Ha ypOBHE CPeHETO O0IIero oOpa3oBaHUs
3aBepiaeT OMoJIoTHYecKoe O0Opa3oBaHWE B IIKOJE MW OPUEHTHPOBAH Ha



pacliupeHre U yriyOsieHue 3HaHui OoOydaroluXcCsl O KUBOW MPUPOJAE, OCHOBAX
MOJIEKYJIIPDHOW M KJIETOYHOH OHOJOrMH, 3MOpPUOJIOTMM U OHOJIOTMM pPa3BUTHS,
TCHETUKH, CEIEeKIINH, OMOTEXHOIOTHH, YBOJIOLIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenne yuebHOro mnpenmera «buonorus» Ha YINIyOJIEGHHOM YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TMOCIEAYIOMIEMY MOIY4EHHUIO
Ouonorudyeckoro  obOpa3oBaHHs B By3aX W OpPraHM3alldiIX  CPEIHEro
npogeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABISET CUCTEMA
OMONOTMYECKUX  3HAHWH, TMONYYEHHBIX TMPH HU3YYCHHH  OOyYarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obuiero obpazoBanusi, B 10—11 kjmaccax 3T 3HaHUS MOJy4darOT pa3Butue. Tak,
paclupeHbl W yriayOieHbl OMOJOTMYEeCKHe 3HAHUS O PACTEHUSAX, >KMBOTHBIX,
rpubax, OakTepusX, OpraHU3ME 4YeJOBeKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HHU,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOIMUECKHUE CBEACHUS MPUKIIAJHOIO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCMOJb30BaTh KaK OPUEHTHUPBI IJIsl MOCIEIYIOIIETO
BbIOOpa mnpodeccun. Bo3moxHa Takke MHTErpanus OUMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMHM, IMOJYYEHHBIMH OOYYAIOIIUMUCS TpPU H3YYCHUU
du3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY Tmpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIM TMOAXOAbI K H3Y4YECHHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JJIs KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, IBOJIOIMU OPraHNYECKOro Mupa Ha 3emIie,
COXpaHEHHUsi OMONOrMueckoro pasHooOpasusi IutaHetol. Tak, B 10 kiacce
U3Yy4aloTCs OCHOBBI MOJICKYJISIPHOM U KJIETOYHOM OMOJOrMU, 3MOpPUOJIOTHH U
OMoNOrUM Pa3BUTHUS, TEHETUKU M CEJCKIUU, OMOTEXHOJOTHMH U CHUHTETHYECKOM
OMOJIOTHY, AKTyAIU3UPYIOTCS 3HAHUS OO0YyJaromuxcsi Mo OOTaHWKE, 300JI0THH,
anaromuu, (Qusnonoruu yenoBeka. B 11 kiacce u3ydarOTCS HSBOIOIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

YueOnbiii mnpeamer  «buonorus» mpu3BaH  O0ECHEUUTH  OCBOCHHUE
00y4aroMMuUCs OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, UJI€H, IPUHIMIIOB U IIPAaBUJI,
JeXKaIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHONW KapTUHBI MUPA, 3HAHUU O
CTPOCHHUH, MHOrOOOpa3uM U OCOOEHHOCTSIX KIETKH, OpraHu3Ma, IOMYJIsAIuH,
OMOIIEHO03a, SKOCUCTEMBI, O BBIJAIONINXCS HAYUYHBIX TOCTHXKEHUSAX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aclieKTaX OMOJoruueckux 3HaHui. Jls
pa3BUTHS U TOJJAEPKAHUS HHTepeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTENHFHBIM 00BEMOM TEOPETHUECKOTO MaTepuala B COACpPKAHUU MPOTrpaMMbl
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHS
TOM WJIM WHOM OOJAacTH OMOJOrMH, BKJIAJIOM OTEUYECTBEHHBIX U 3apyOEKHBIX
y4EHBIX B pEIICHHE BAKHEHIIINX OMOIOTUYECKUX U SKOJIOTHYECKHUX TPOOIeM.



[enp n3yuenus: yueOHoro npeamera «buonorus» Ha yriiyOJaéHHOM YpOBHE —
OBJIQJICHUE  OOYyYaroIIMMMCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAJIbHOM
OpraHu3allid JKWUBBIX CHUCTEM pAa3HOr0 paHra U MPUOOPETEHHE YMEHHM
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npodecCUOHANbHOW AESTENbHOCTH, CBSI3aHHOM € OuoJorMel, Wi K BbIOOpY
y4e0HOT0 3aBEJICHUS JIJIsl TPOAOHKEHHST OMOJIOTHYECKOro 00pa30BaHMUs.

Joctuxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaEHHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUjIaX, COCTABISIONUIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUU, MHOT000pa3ud U OCOOEHHOCTAX OHMOJOTMYECKHUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISALMs, BUJ, OMOreoLeHo3, ouocgepa); o BIIALIUXCS OTKPBITHAX
Y COBPEMEHHBIX UCCJIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYYarolMXCsl C METOJaMU IIO3HAHUS YKUBOM INPUPOJBIL:
UCCIIEZIOBATEIIbCKUMU ~ METOAAMHM  OHOJIOTHYECKHX HayK (MONEKYISIpHOW H
KJIETOYHOW OHOJOTHH, SMOpUONIOTMH U OWOJNIOTHH Ppa3BUTHs, TEHETHKH H
CeJIeKIUY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
DKOJIOTHMH);  METOJAMHU  CaMOCTOSITEIbHOTO  TPOBEACHHUS  OMOJIOTMYECKUX
UCCIIeIOBaHUA B Jlaboparopuu W B IpUpone (HaOmIoAeHUEe, W3MEpPEHue,
HKCIIEPUMEHT, MOJICTIHPOBAHHUE);

OBJIaJICHUE OOYYAIOUIUMUCS  YMEHHUSIMU: CAMOCTOSITEJIbHO  HaXOIHUTh,
aHAJIM3UPOBATh U HCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OPMAIHIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTHE W CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-D)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobjieMaMu YeIOBEYECTBA; OICHUBATh IOCICACTBHS CBOCH EATEIBHOCTH TIO
OTHOILIEHUIO K OKpY)Karolled MNPUPOAHON cpele, COOCTBEHHOMY 3[I0POBBIO U
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
npopUIaKTUKN MH(EKIMOHHBIX 3a00J€BaHM, IpaBUiia MOBEAECHUS B MPUPOJE U
obecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKU3HENEATENIbHOCTH B UPE3BBIYAMHBIX
CUTYyallUsiX INPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTephU30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0yYAIOUINXCSl MHTEIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCA OTKPBITHSIMH M COBPEMEHHBIMU
HCCNIEOBAHUSIMUA B OHMOJIOTHH, pEHIaeMbIMHU €10 MpoOJieMaMH, METOJ0JIOrHei
OMOJIOrUYECKOro U CCIIEI0BaHMs, IPOBEACHMUS HKCIIEPUMEHTAIbHBIX
UCCIICIOBAHUMN, PEIICHHs] OMOOTHYECKUX 3a7a4, MOJICIHPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U SBJICHUSIM; (POPMUPOBAHKE HKOIOTHUECKOM,
TCeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTypbl TIOBECHHS B TPHUPOJC;
MHTErpalliy eCTECTBEHHO-HAYYHBIX 3HAHMI;

npuodpeTeHre  OOyJaroIUMHUCA  KOMIETEHTHOCTH B pallMOHAJIHLHOM
IPUPOIONIOJIB30BAHUHU (COONIOICHUE TPaBUJI TIOBEACHHS B TPUPOJIEC, OXPaHbI
BUJIOB, DKOCHUCTEM, OMOChephl), COXpaHEHUH COOCTBEHHOT'O 370POBbS M 3I0POBBS
OKpy)Kamux Jojed  (cobmrogeHuss Mep npoduIakTUKU — 3a00JE€BaHUM,
oOecrieueHue O€30MACHOCTU KU3ZHEIEATECILHOCTH B UYPE3BBIYAWHBIX CHUTYAIIHSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OMOJIOrMYeCKUX 3HAaHUM U YMEHUI B MOBCEITHEBHOM JKU3HH;

CO3JaHUE  YCJOBUW  JJII  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCA
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CHOCOOCTBYIONIEH
MOCTEeNYIONIEMY MNPOPECCHOHATBHOMY CaMOOMNPEACICHNI0, B COOTBETCTBHH C
UHMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4MCI0 YacoB, OTBEACHHBIX HA M3y4YCHHE OWMOJIOTUU Ha yTIyOJIEHHOM
ypOBHE cpeaHero oomero oopasopanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT6op OpraHu3alMOHHBIX (OPM, METOAOB U CPEIACTB O0ydeHHs OUOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(UKH €ro COACPKAHUS M HAIPABICHHOCTH Ha
IPOJOJDKEHNE  OMONIOTHYecKoro oOpa3oBaHUS B OpPraHM3AIUSAX  CPEIHETO
npo¢eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s3aTebHBIM YCIOBUEM TTPH 00YYEHUHN OMOJIOTHUU HA YTITyOJIEHHOM YpOBHE
ABIISIETCSl TIPOBEACHUE JAO0OPAaTOPHBIX U TMpakTH4eckux pador. Takke ydactue
O0Oy4JaroMMXCsS B BBIOJTHECHUM MPOEKTHBIX U Y4€OHO-MCCIIENOBATENLCKUX PadoT,
TEMaTHKa KOTOPHIX OIpEAETSeTCS YYUTEeNeM Ha OCHOBE  HMMEIOIIMXCS
MaTepPUATLHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMmbl, BBIICJICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Ouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBsizanaple ¢ Ouosorueil. 3HadueHne OWONOTHH B
MPAKTUYECKON JIeSITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepunanckuii, W. I1. [1laBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuiet u cxembl: «CBA3b OMOJOTMU C JAPYrUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

KuBble cucTembl Kak mnpeaMer u3ydeHusi Ouonioruu. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMMHUYECKOrO0 COCTaBa, JAUCKPETHOCTh U IEJIOCTHOCTD,
CIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHu3aIus,
CaMOBOCIIPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTnueckuii), Ouochepuspiii. Ilporeccel, npoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU KUBOTO. JKM3HBb Kak (opma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyenue kuBbIX cucteM. Meroasl Ouonormyeckoil Hayku. Habmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3anus, MmetaaHanu3. [loHaTue o 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka runore3. HyneBas runore3a. [loHsTHE BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonmornueckux mgaHHbIX. OIIEHKA JIOCTOBEPHOCTH TOJYUYEHHBIX
pe3yabTaroB. [IpuyuHBI HCKaXEHHSI PE3YyJIbTAaTOB JKcrnepuMeHTa. I[loHsTue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanun



Tabmuer 1 cxembl: «OCHOBHBIE TpU3HAKU >KU3HWY, «buonornyeckue
cucrteMbl», «CBOHCTBa JKMBOM Marepum», «YPOBHH OpraHHU3alUU KUBOU
npupoap», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp30BaHME pA3IUYHBIX METOAOB IIpHU
W3YYEHUH JKUBBIX CHCTEM.

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QDYHKIIMOHANBbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Mertonbl  MOJEKYJISIpHOM W KJIETOYHOM  OMOJIOTUM:  MHUKPOCKOIIHS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
HeHTpu(dyrupoBanue, KyIbTUBUPOBAHUE KJIETOK. M3yuenue gukcuposanmbix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuzHenHoe) uzyuenue Kiemox.

JlemoHcTpanuun

[Toptpersr: P. I'yk, A. JleBenryk, T. [IIBann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MUKPOCKOI», «IIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOA0B MUKPOCKOITHIY.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOMNpEnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IMpakTnyeckas padora «l3ydyeHue MeETOMOB KIIETOYHON OHONOTHH
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEarceHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BElIeCTBa KIETKH, X OMOJIOrHYecKast
poiib. POJIb KATUOHOB M aHUOHOB B KJIETKE.

Oprannueckue BeliecTBa KIETKH. buonornueckue mnoaumepsl. benku.
AMUHOKUCIOTHBIN cocTaB 6eikoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, MNeNnTUaHas CBA3b. BTopuuHas, TpeTUYHAas, YETBEPTHYHAA
cTpykTypbl. [lenarypauus. CsoiictBa OenkoB. Kiaccudukauuss  Oenkos.
buonornueckue bynkuun 6enkoB. Ilpuonwl.



VYrneBonbl. MoHOCaxapuabl, IUcCaxapuIbl, OJUTOCaXapyibl U MOJIUCAXAPHUIBL.
O6mwmii 1IaH CcTpoeHus U (PU3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, Qochonunuabl, BOCKH, CTepouIbl. buomornueckue QyHKIMU
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrmuiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnn PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
kietke. [pyeue wuykneozuompugocghamer (HT®). CexBenupoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas Ouojorusi: OMOXMMHUYECKHE M OMOMU3HUECKUE HCCIICTOBAHUS
coCTaBa U TMPOCTPAHCTBEHHON CTPYKTyphl Ouomonekyn. Moodenuposanue
CMpPYKMypsl U QYHKYULl OUOMONEKYN U ux Komniexkcos. KomnvromepHulil ousain u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Ilomunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. @paHknuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnipenenenue XMMHYECKUMX JJIEMEHTOB B HEXHUBOU
npupone», «Pacnpenenenne XuMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOAbD», «BemecTtBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIBI  Oenka», «CTpyKTypbl OENKOBOW MOJEKYIbD», «CTpOCHHE MOJIEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmosekysibl ATDy.

O6opynoBaHnue: XUMUYECKas Mocyia 1 000pyaoBaHuE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkuuii.

JlaboparopHas  pabGora  «lccnemoBaHue — HYKIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunbel KJIETOK: DJyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii u apxei.
Oco0eHHOCTH CTpO€HHsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmarnyeckas wMemOpaHa (Tuazmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BelIECTB 4epe3 IUIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponuriaemocts MeMOpanbl. Pabora HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa v PYHKIIMHU KJIETOYHON CTEHKU PACTEHUM, TpUOOB.

[uromnaszma. Iluto3ons. [utockener. JBrxeHnue muroriasMbl. OpraHou bl
kineTku. OnHoMeMOpaHHBIE OpraHOMAbI KJIETKH: D3HJOIUIa3MaTHyecKas CeTb
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OHOMEMOpPaHHBIX OPraHoOMAOB KieTKH. CTpOeHHE TpaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
peruxkynyM. CekperopHas pynkuusa anmapara ['onbmku. Moougukayus denxos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJETKH:  MHUTOXOHIPHM,  IUIACTH[BI.
IIpoucxoorcoenue mumoxonopuu u naiacmuod. Cumbuozenes (K.C. Mepeockosckuil,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIOXHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOLUIUX  JYKapHOT.
XJI0pOMmIacThl, XpPOMOILIACTHI, JISMKOIUIACTHI BEICHINX PACTCHUMU.

HememOpannbie opranounnbl kieTku CTpoeHre u (QYHKIIMM HEMEMOpPaHHBIX
OpPraHou0B KJIETKU. Pubocomsl. IIpomescymounvle Gunamenmeol.
MuxkpodunamenTsl. Axmunogvle Mukpoghuramenmol. MBPpIIEUHBIE  KIIETKU.
Axmunogvlie KOMHOHeHmbl HemblueyHblx Kiemok. MukporpyOouku. Knerounsrit
neHtp. CTpoeHue U JABWXKEHHE SJKTYTMKOB M pecHHYeK. MUKpOTpyOOoUuKH
uutorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHmamu u
muxpompyboukamu. MomopHnvle benxu.

Anpo. Obonouka sApa, XpOMaTUH, KapuoIUiazMa, SAPbIIIKA, UX CTPOCHHE H
byukun. SnepHbiii 6enkoBbId MaTpuKce. [IpocTpaHCTBEHHOE pPacloNOKEeHHE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThuHa — THUCTOHBI. J[unamuxa sdepHoiu ob6onouxku 6 mumosze. Aoepmbiil
mpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK SYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersrl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKapHUOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTUTENbHOW  KIeTKu», «CTpoeHue
MUTOXOHAPUN», «Anpo», «CTpoeHHE NPOKAPUOTHIECKON KIIETKH».

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaTbl OaKTepHUATbHBIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yuenne cBOWCTB KIETOYHOM MEMOPAHBD.

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckas  padora  «/3ydeHne  JABMKEHUS  LMTOIUIAa3Mbl B
PACTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

AcCUMMIIALINS ¥ TUCCUMWISALIUS — JABE CTOPOHBI MeTabonm3ma. Tumnesl ooMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTnyeckoe oobOecrnedyeHue KieTku: npeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMEeHTBhI, HUX CTPOCHHUE, CBOMCTBA W MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTMOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBIA CUHTE3 OpPraHUYECKUX BewecTB B KieTke. DorocuHTEs.
AHOKCcUuceHHblll U OKcu2eHHbll omocunmes y baxkmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dbotocunTesa. CreroBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munwi
@pomocunmesa. IlponykTUBHOCTh (poTOCHMHTE3a. BnusHue paznuyHbiX (HaKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XeMOCHUHTES3. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUu(UuIUpyronme OakTepuu, >Xene300aKTepuu, CepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOnbie opraHu3Mbl. Bunbr Opoxenus. IIpoaykTsl OpokeHHS U HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl JYHEPreTUYECKOro oOMeHa.
[TonroroBurenpHbIi 3Tan. ['HMKOIN3 — OECKUCIOPOIHOE PACILICIITICHUE [TTFOKO3BIL.

buonornueckoe okKHMCIEHUE, UM KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B
npoueccax Ononorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTENBHOE
dbochopmmpoBanne. DHepeuss memoOpanno2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnoi ATD-cunmaser. llpeumyiecTBa a’dpoOHOr0 MYTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoToCHHTE3Y», «DHEPreTHIeCKuii 0OMeH», «brocrunTtes
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

OO6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE ISl MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass padora «l3ydyeHuMe  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WM KaTaaasbl)y.

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCUA BOAOPOJA B PACTUTEIILHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnass pabora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrennass uHpopManus u peanusanus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOro cuHTe3a. Peanmm3anus HacnencTBeHHOM nH(opmanuu. ['eHeTnueckuit
KO, ero cmoiicTBa. Tpanckpunius — MarpuuHbii cuHTe3 PHK. IlpuHuums
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsius u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcnoBust OuocunTeza Oenka. KoaupoBanune amMuHOKHCIOT. Ponb pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasinenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U AYKApUOT. Perymsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Pone xpomamuna 6 pezynayuu pabomer 2enog. Perynsius oOMEHHBIX
npoiieccoB B kieTke. Kierounslii romeocras.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIU YUK
J[HK-cooepoicawux supycos, PHK-codepocawux eupycos, 6axkmepuogaeos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

Bupychbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble ¥ MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouono2uyeckux oannvlx. Hanomexuonoeuu 6 buonoeuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0OeHHOCTH TPOLIECCOB, MpoTekarlux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHrernueckuid  (MOCTMUTOTUYECKHUI),  CHUHTETHYECKHH WU
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunte3 JHK — permkanus. IIpuaouner pensmmkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIIIEIBHOCTD.
Mexanusm permkanuu JHK. Xpomocombl. CtpoeHue xpomocom. Tenomepsl u
TeIoMepa3a. XPOMOCOMHBIM HaOOp KIETKM — KapHOTUl. JIUIUIOMAHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX
npoueccol. Tunbl MuTo3a. KaprokuHes u nutokuHe3. buosornyeckoe 3HaYeHUE
MUTO3a.

Perynsinuss MUTOTHYECKOrO IMKIA KJIETKU. [Iporpammmupyemasi KieTo4dHas
ruoesb — anomnTo3.

Krnerounoe siapo, XpomocoMmbl, (YHKIIMOHAIbHAs TEHOMHKA. Mexauusmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
KemKka» — ououngopmamuyeckue mooenu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuupl U cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIKA JTyKay.

JlaGopaTtopuas  pabora  «M3ydyeHwe  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JladopaTopHas padora «Habmronenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonornueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJIHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, APyrue NpoTucThl. KomoHMaIbHbIE OpraHU3MBbl.



B3auMoCBs3b 4acTell MHOTOKJIETOYHOTO OpraHusma. TKaHM, OpraHsl H
cucTemMbl opraHoB. OpraHnsm Kak e1nHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHE: o0Opa3oBaTebHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM KUBOTHBIX M 4Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEH: JIUTEIMAJIbHALA,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PaCIONIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraruBHble M TIeHepaTUBHbIE OpraHbl pacteHuid. OpraHsl U
CUCTEMBI OPraHOB KMBOTHBIX U 4elnoBeKa. DYHKIIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIbI COEJUHEHUS KOCTEH.

J/IBokeHue  opraHm3moB.  JI[BHoKeHHME  ONHOKIJIETOYHBIX  OpPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J|BH)KEHHME MHOTIOKJIETOYHBIX PACTEHUI:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. llormomenue BOABL,  YIVIEKMCIOIO Tasa W
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE NUUIIeBapeHUe. [InTaHne IMO3BOHOYHBIX >KUBOTHBIX. OTIEmBI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue oprann3MoB. JIpixanue pactenuil. Jlpixanue >kuBoTHBIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. /[prxarenbHas MOBEPXHOCTD.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO03BOHOYHBIX IKUBOTHBIX.
JIpIxatenpHas cucTeMa 4YenoBeKa. MexXaHW3M BEHTWISALMM JIETKUX Y NTUL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTECHUHU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHas cucremMa u €€ Oprasl.
KpoBeHocHast cucreMa TIO3BOHOYHBIX JKHMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y oprann3moB. Beigenenune y pacreHuid. Beinenenuwe y
*UBOTHBIX. CokparurenbHele Bakyosund. Opranel BelaeneHus. DuibTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJIOCTH TE€JIA C KPOBEHOCHOW M BBIICIIUTENILHON CUCTEMaMU. Belaenenue y



MO3BOHOYHBIX XUBOTHBIX M 4yenoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepudl M IUCTBHl MNPOCTEHIIMX. 3aliuTa y MHOTOKJIETOYHBIX pPaCTEHHI.
Kyrukyna. Cpencrea macCUBHOM M XUMHYECKOM 3aIUATHI. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBI MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIH crenuduyecKuii
UMMYHHUTET. Teopusi KIOHAIbHO-ceNeKTUBHOro ummynurera (I Opmux, ®. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. PaszgpaxxumocTte u  perynsuus y
pacteHui. PocToBbIE BEIIECTBA U UX 3HAUYCHUE.

HepBHasg cuctema u peduiekTopHas peryisiius y XUBOTHbIX. HepBHas
cUCTEMA U €€ OTAEJIbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI
y KHUBOTHBIX. OTHEIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
Xene3pl DHHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiCTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOM M SHIOKPUHHOW cucTeM. [ unortaiamo-runodusapHas
cucrema.

JemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bopopocian», «bakrepum», «lIpocreimmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKkoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOJI»,
«CTpoeHne JHMCTOBOM IUIACTUHKMW», «TKaHM >KMBOTHBIX», «CKEIEeT YernoBeKay,
«IImmeBapurenvHas cucrema», «KpoBeHOcHas cucrema», «JlpiIxareinpHas
cucrema», «HepBras  cucrema», «Koxa», «MsblieyHas  cHCTEMay,
«BplienuTenbHas cucteMa», «JHIOKpUHHAs cHucTeMay, «CTpOeHHE MBIIILbY,
«Ammynurer»,  «KumeynonosoctHeie», «CxemMa  NHTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«CTtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHHE MOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MHKpPOIIpENapaTbl TKAHEW, pPAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, MTJIOKOXKHX, JKUBBIE HK3EMIULSIPbl KOMHATHBIX PAacTeHH, repOapuu
pacTeHMil pa3HbIX OTIEJIOB, BIAXHBIE IPEMAPaTbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKUIUH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy0BaHMe ISl IEMOHCTPAIMU TOYBEHHOTO U BO3IYILIHOTO MUTAHUS PAaCTEHUH,
paciieryieHus Kpaxmaia U OeJIKOB Mo/ AeiCcTBUEeM (PepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALlMU ONBITOB M0 M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3ydeHue TKaHEN KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nosoBoe. Buasl  Oecroioro  pa3MHOXKEHUS:  [OYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. llonoBbie kineTku, win ramerbl. Meio3. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€i03a W TOJIOBOTrO mporecca. MelHo3 M €ro Mecro B JKU3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OnnonoTBOpEeHHEe U JIMOPUOHAIBHOE PpPa3BUTHE KUBOTHBIX. (CrocoObI
OILTOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). IMOPUOJIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mpuMmepe Jiarymku). [poOnenue. Tumbsl  apoOJieHwHs.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoodnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH JpOOJEHUS MIICKOMUTAIONINX. 3apOJABIIIEBbIE JUCTKU
(racTpynsinus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSIHUE YacTed pa3BUBAIOLIErocs 3apoiplia (3MOpUOHANbHAS WHIYKLMA).
3aknanKa IUIAHA CTPOEHUs JKUBOTHOIO Kak pe3yibTaT HMEPapXHUECKUX
B3aUMOJICHCTBUI Te€HOB. BiMsHuMe Ha SMOpHOHAIBHOE pPAa3BUTHE PA3IHYHBIX
(paKTOpPOB OKPYKAIOLIEH Cpebl.

Poct u pasButue xuBOTHbIX. I[locTamMOpuoHanbHbId nepuoa. llpsmoe wu
Henpsimoe pasButhe. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYEcKOE€ 3HAYEHHE NPSAMOIO0 MU HENPSIMOIo



pa3BUTHS, UX PACHPOCTPAHEHHE B Ipupone. Tumbl pocrta KUBOTHBIX. DaKTOPHI
PETYISIIIMU POCTA )KUBOTHBIX U YesioBeka. CTauu MOCTIMOPUOHAIIBHOTO PAa3BUTHS
y )KUBOTHBIX U yenoBeka. [leprnonbsl oHTOorenes3a yenopeka. CTapeHHe U CMEPTh KaK
OMOJIOrMYEeCKrEe IPOIIECCHI.

Pa3smHoxxeHue u pazButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W  PA3BUTHUE PACTUTEIbHBIX
opranu3MoB. J[BOHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBI PETYIISIIIUA OHTOT€HE3a Y paCTeHUMN U )KUBOTHBIX.

JlemoHcTpan Ul

[Toptpersr: C. I'. HaBamun, X. [HIneman.

Tabmuplt U cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Turbl Oecrnoyoro
pa3MHOXKEeHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAbI», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
AULEKIETKH U crepMaro3ouaa», «OCHOBHBIE CTaJuM OHTOreHesa», «llpsmoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTMEe MaWCKOro yka», «Pa3zButhe capanumy,
«Pa3zBuTue nArymku», «J/{BoHOE OIJIOAOTBOPEHHUE Y LIBETKOBBIX PACTCHUNY,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYIOJBHBIX PACTCHUI», «KU3HEHHBIN UK
MOpPCKON  KanycTel», <«OKu3HeHHbIH 1HMKIT MXa», <OKHW3HEHHBII  IUKI
NAIOPOTHUKAY, « KM3HEHHBIA LIUKII COCHBI.

OO0opyznoBaHue: CBETOBOM MMKPOCKON, MHKpOIpenaparsl SHIEKIETOK |
CIIEpMAaTO30MI0B, MOAENb «LIMKI pa3BUTHS JATYILIKWY.

JlabGoparopHas pabGora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax.

IIpakTuyeckas padora «BbIIBICHHME MPU3HAKOB CXOACTBA 3apOAbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeruka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHM3MoOB

HcTopusi CTaHOBJIEHHMS M pPa3BUTHS TIE€HETUKH Kak Haykud. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poins oTeuecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KoneiioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MTOHSATHSI U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIC TE€HBI, aJbTePHATUBHBIC MPU3HAKU, JOMHUHAHTHBIA W PEIIECCUBHBIM
IpU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPHUIbI, TEHOTHUII, (DEHOTHII.



OcCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPHUIOIOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benosepckuir, I'. [I. Kapneuenko, 0. A. ®@umumuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopunas padora «Jlpo3oduina Kak OOBEKT TI'E€HETUUYECKUX

VICCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnmens — 3aKoH

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKOH MeHzenss — 3aKOH paclleluIeHWs MPU3HAKOB. LlUTonornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIuBaHus. [ Mmore3a 4ucToTh TaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

JuruOpunnoe ckpemmbanue. TpeTuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT'0
HAaCJICIOBaHUsl  MPU3HAKOB. [{uTonornueckre  OCHOBBI  JAUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruienHoe HacnenoBanue mnpusHakoB. Padorsl T. Moprana. CrersieHHOe
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBI MEXaHHU3M OIpPEACIICHUS MOJIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M rereporaMeTHbil mois. ['eHerudeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotun kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBI aiUieau3M. B3auMOIEeNCTBHE HEAUIENbHBIX T'€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHSA PACTEHHM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (DU3MOJIOTUUECKUX TMPOIECCOB, TMOBEJACHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SHH
— Tapa3uT» U «XO3SIMH — MHUKpOOMOM». ['€HeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHUS HACJIEICTBEHHON MH(OpMAIINK B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «IlepBbiii u BTOpo 3aKoHbI Mennens», «Tpetuit 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjeoBaHWE NPU3HAKOB Yy aApo3oduibly, «l'eHeTnka Tmoay,



«Kapuotun uenoBeka», «Kapuorun apozoduney, «Kapuotun nruiib,
«MHOXECTBEHHBIN AJLIENIN3M», «B3anuMoencTBue reHoBY.

OOopynoBanue: MOJAEAb MJid JAEMOHCTpPAllMd 3aKOHOB €JUHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBHUCUMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENIb JJIs
JEMOHCTPAllMH CLEIUIEHHOI'0 HAcCJIEJOBaHWs NPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «lI3yuyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaroB  JUTHOPUIIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopneiictBue reHotuna W cpelnbl npu  (GOpMHUpPOBAHUU (EHOTHIIA.
N3meHunBOCTh MIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. Buabl
W3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJICICTBEHHAS.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
Moau(duKaMoHHOW M3MeH4YnBoCcTH. Hopma peakuuu mpusHaka. BapuanuoHHBIH
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

['enoTNIMUecKkass N3MEHYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHas WM3MEHYHMBOCTh. MeW03 W TIOJIOBOM TIpollecC — OCHOBa
KOMOMHATUBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATUBHONW M3MEHUYUBOCTH B CO3IaHUU
TEHETUYECKOr0 pa3Hoo0pasus B Mpejeax OJHOro BUja.

MyranroHHass M3MEHUYMBOCTb. Buabl Myranuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  WHAYUUPOBAHHBIE MYTallMU. SlnepHble U
qUTOIIa3MaTnieckue Mytanuu. CoMaTudeckue W MOoJIOBble MyTaiuu. [IpyuduHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAILIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacneacTBeHHOM m3meHuuBocty (H.U. BaBuiioB). BHesinepHass U3MEHUHMBOCTH U
HACJIEJACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POJb  dNUSEHEMUYECKUX Gakmopos 6
HACe008AHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Moranncen, H. Y. BaBunos.

Tabmumet u cxembl: «Bumgel  u3MeHUHUBOCTHY, «MoaudukamoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00aeBaHUS YEIOBEKa», « BUABI MyTaIniiy.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHku (pororpadun) > KUBOTHBIX C Pa3IMYHBIMUA BHIAMHU U3MEHYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTuka yesoBeka

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yejgoBeka.  MeTonbl  M3Yy4eHUsT TECHETHMKHM  4YeJIOBEKa:  T'eHeaJOorH4yecKui,
OJIM3HEIOBLIN, LIMTOT€HETUYECKUIM, MONYJISIHUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE onpeJiesieHue TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[TI[P-ananm3a. HacneacTBenHbie 3a001eBanmsl YeioBeKa. [ eHHbIE B XPOMOCOMHBIE
0one3Hn 4esioBeKka. boJie3HM C HACIEACTBEHHOM MpeapacnoyioKeHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUHN U JICYCHUH TE€HETUYECKHUX
3a005IeBaHUI 4yenoBeKa. MeauKo-TeHeTUYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTOpbl TOBBIMIEHHOW YYBCTBUTEILHOCTH YEJIOBEKAa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
PEAPACIIONOKEHHOCTh YEIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubl U cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUS T€HETUKU
yenoBekay, «I eHernyeckue 3a001eBaHUS YETOBEKaY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanus W CeJeKIUA. 3apOoKJICHHE CEJIeKIUU U JIOMECTUKAIIH.
Yuenne H. W. BaBunoBa o IleHTpax mpPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponb cenekiuu B CO3laHUM COPTOB PACTEHHUM W MOPOJ]
#uBOTHbIX. CopT, TmOpojda, IITaMM. 3aKOH TOMOJIOTUYECKHX pAIOB B
HacleAcTBeHHOM wu3MeHunBoctu H. WM. BaBunoBa, ero 3HadeHue s
CEJIEKIIMOHHOM paOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHJIUBHIYaJbHbBIN. OTarnsl KOMOWHAIIMOHHON CCJICKIIUHU. HcnrwiTanne
POU3BOJIUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBIO OIEHKH
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIGKIIMOHHOW  paboThl.
PaananvoHHbI 1 XUMUYECKUM MYTAareHe3 Kak UCTOYHUK MYTAIUN Y KYJIbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOe  ckpemmBaHue, Wi UHOpuAuHT.  HeponcrBenHoe
CKpelIMBaHue, WM ayrOpuauHr. I'erepo3uc U ero mpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuauzanus. llpeononenue Gecruioaus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeOOYUAY.

CoxpaHeHue U U3y4E€HHE T€HETHMYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKUX  pOAMYEH i1 CO3JaHUsl HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3MCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YesaxX YIyUueHUs CyWecmayiowux u co30anus Ho8blx NOpoo, JTUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

Iloprpersr: H. M. Basunos, . B. Munuypun, I'. /JI. Kapneuenxo, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PAIOB B HACJIEICTBEHHOM W3MEHYHUBOCTW,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrne METOIOB CENEKIIUHA PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

IkcKkypeusi «OCHOBHbIE METOABI M JIOCTHXKEHHS CEJEKUMU PpacTEeHUH u
KUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKAs1 OMOJIOTUsA

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHONIOTUA:  XJICOOTEUEHHE, TONy4YeHHE KHUCIOMOJIOYHBIX  IMPOJIYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHoJsiorui. [Ipon3BoacTBO O€IKa, aMUHOKUCIOT U BUTAMUHOB.

Co3anne TEXHOJOTHI U MHCTPYMEHTOB IIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJTYYEHUsI OPraHM3MOB U UX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIMECS B MPUPOJE€ OMOCUHTETUYECKHE MTYTH.



Kiierounass mnxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUH H
#*uBOTHBIX. Kpuobanku. Comaruyeckas THOpuM3alUsS W COMATHYECKUN
sMOpuorene3. Mcnonb3oBaHUE TaliONAOB B CEJICKUUH pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumein. Mcnoaiv3oeanue MOHOKIOHAIbHBIX U NOJAUKIOHATLHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpPeHUE. PeKoHCTpyKIus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYIbMUGUPOBAHUSL U  MUKDOKIOHAILHO2O
DA3MHOIICEHUSA CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W T€HHasi WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekoMOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHUss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKEHEPHUH.
DKOJIOTUYECKHUE U ITUIECKUE MTPOOJIEMbI TEHHOW HHKCHEPHUH.

Menununckue ouorexnosnioruu. [loctrenomuas nudposas menunuHa. [THP-
JTUATHOCTHKA. MeTa0OJIOMHBIA aHalu3, TEHOICHTPUYECKUM aHali3 MpOTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TapretHas Tepanus paka. 3D-Ouommkenepuss g pa3paboTKu
GbyHIaMEHTATLHBIX OCHOB MEAMITMHCKUX TEXHOJIOTHH, CO3MaHUS KOMILICKCHBIX
TKaHEW COYETaHHEM TEXHOJIOTUH TPEXMEpPHOro OMONpUHTUHTA U ckaddomauHra
JUISL PEICHUS 3a/1a4 IEPCOHATM3UPOBAHHON METUIUHBL.

Coznanue BEKTOPHBIX BaKIUH C IEJbI0 00ecreueHuss KOMOWHHUPOBAHHOU
3amuThl oT Bo30Oyautened OPBU, ycraHOBIieHHE MOJIEKYJSIPHBIX MEXaHH3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

JleMOHCcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
pou3BOACTBE», «KineTounas unxenepus», «I eHHas HHKECHEPUS.

JladopaTopHas padora «/3ydeHrne o0bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKcKypeusi «bUOTEXHOJIOTMST — BaKHEWIIAas MPOU3BOAUTEINIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue ¥ pa3sBUTHE JBOJIOUUOHHBIX NpPeICTABJICHUN B
Oonosioruun

OpomonmonHass teopusa Y. [lapBuna. IIpennocpulkM  BO3HUKHOBEHUS
napBuHA3Ma. JKU3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBr>Kylue cuiibl 3BoIOIMY BUAOB 1o Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTD
pa3MHOXKEHHUS OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON TEOPUU B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. YerBepuxos, 1. U. maneraysen, Jx. Xonzaeitx, . K.
benses.

Tabmuubpl u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuew)»,
«JlectHuna kuBBIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
NpPUCIIOCOOJEHUM y pacTeHud U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta myremiectBus Y. Jlapsunay, «Haxogku Y. Jlapsunay, «@opmbl 60ps0ObI
3a cymectBoBaHuey, «llopoasl romybeit», «MHoroodpasue KyJIbTypHBIX (HOpM
KanmycTbl», «[lopoabl foManIHUX KUBOTHBIXY», «CxeMa 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. [lapBuHy)», «(CxeMa COOTHOIIEHUS JBMKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsuus Kak 3J€MeHTapHas eaIuHULA 3BOMoUUU. COBPEMEHHBIE METOJIbI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. Baiin6epra.

DOneMeHTapHble (DAKTOPBI (IBMKYIIUME CHUJIBI) SBOJIONUU. MyTalMOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANPABJIICHHBIE HM3MEHEHUS YacTOT ajjiesied B momymsmusax.  Oddekt
ocHoBatens. Iggexm oOymuliounoco eopaviuika. CHudiceHue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u creocmsus. Ilposenenue sgpghexma Opetigha cenos 6
oonvuwux u  manelx  nonynayuax.  Mwurpauuu.  VM3omsuus  mOMyNSILMi:
reorpaduueckas (mpocTpaHCTBEHHAs ), Oronorudeckas (penpoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid ¢(aktop sBogouud. Dopmbl
€CTECTBEHHOr0  OTOOpa:  JABMXKYIIMNA, CTAOWIM3UPYIOUIUH,  Pa3pbIBAIOIIMMA
(mu3pyntuBHbIii). [lonoBoit oT60p. BO3HMKHOBEHHE M SBOMIONUS COLMATIBLHOTO
MOBEJCHUS JKUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPO3BOJIOLIMH.
BosnukHOBeHHe — mpucnocobsieHuit y  opraHu3mMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl mpucnocoOIeHuil y opranu3MoB: MOP(oOIOTHYECKuE,
¢usnonornyeckue,  OUOXUMHUYECKHE,  ToBeneH4Yeckre.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpo3Boonnu. M3omsiuus — kioueBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: aJjuIoMmaTpu4YecKoe (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aIINS,
ruOpuansanus). JJIuTeIbHOCTh 3BOIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Pone  sBOmOLMOHHONW Ouonorun B pa3pabOTKe HaydHBIX METOJIOB
coxpaHeHHs1 Oropa3zHooOpa3usi. MUKPOIBOIIOLMS U KOABOJIOLMS MMAPa3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYUBOCTU K aHTHOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JleMOHCcTpanuu

[Toprpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuplt u cxembl: «MyTanMoOHHas W3MEHUYUBOCTHY, «llomynsunoHHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrmime
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduueckass M30JSALUS  JUCTBEHHUIBI CUOMPCKOW U JIMCTBEHHMIIBI
naypckoity, «lomynsiuoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U KePTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX», «IIpegynpexnaronias OKpacka KUBOTHBIX,
«®usnonornyeckue ananrauuuy, «lIpucnocobIeHHOCTh OpraHu3MoOB M €€
OTHOCHUTENIBHOCTBY, «Kpurepun Buaa», «Buubl-nBoMHUKN», «CTpyKTypa BHAA B
npupoze», «Crocodsl BupooOpazoBaHus», «I'eorpaduueckoe BHmo0Opa3oBaHuE
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUIOB CHUHULY,
«Tonumnonsr pacteHuity, «KamycTHO-peIedHbIN THOPHUIY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl U
3BEpeil ¢ MpUMepaMH pas3IMYHBIX MPUCIOCOOJNICHUHM, uydesa MNTHUI] U 3BEper
pasHbIX BHUJOB, Tepbapuu pacTeHW OMU3KUX BHUJIIOB, OOPa30BABIIMXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopHas paGora «BblsiBIEHHE W3MEHUMBOCTH Y 0COOEH OJHOTO
BUJI».

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U HX
OTHOCHUTEJIbHAS LIEIECO00PA3HOCTHY.

JlabopaTtopHas pabora «CpaBHeHHE BUIOB 1O MOpP(}OIOrHYECKOMY
KPUTEPUIOY.

Tema 3. MakpodBoJlo1uA U €€ pe3yabTaThl

Meronpl n3ydeHuss Makpo3BorouMH. [lameoHTonormdeckne  MeTOJBI
n3ydeHus: HBomonuu. llepexogneie @QopMbl M (PUIOTEHETHYECKUE  PSAJIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHsl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue obsactu 3emiau. Bujbl-
SHJIEMHUKHU U PEJIUKTBHI.



OMOpHOSIOTUYECKHE U CPABHUTEITHHO-MOP(OTIOrHYECKre METOIbl U3y4EHUs
BOMIIOIMHU. ['eHeTHYeCKMe MEXaHW3Mbl JBOJIIOLMM OHTOI€HE3a W IOSIBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTWMYHBIE  OPraHbI.
PynumenTtapHble  opraHbl M araBU3Mbl.  MOJIEKYJISPHO-T€HETUYECKUE,
OMOXMMUYECKHME W  MareMaTW4ecKhe  METOAbl  M3YyYEHHs  JBOJIOLUU.
I'omonornunsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBuja) dBOJONUU. [Ipunyun cmensvl yHKyui.
HeoOpatumocts 3BOOUMU. AanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLUH.

JleMoHCcTpanuu

IToptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromep, 3. [ ekkeb.

Tabmuubl u cxembl: «OUIOTEHETHUECKUHM Psi JIOMAAN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punmodursr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpadguueckue 30HBI 3emium», «Jlpeiid KOHTHHEHTOBY,
«PenukTh», «HauanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJIOTMYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MB), «XPOMOCOMHBIE HAOOpHI 4YENIOBEKa M IIMMIIaH3e», «lmaBHBIE
HampaBJICHUS 3BOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIOLIUN.

OO6opynoBaHue: KOJJICKIIMH, TrepOoapuu, MYJSDKM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTMYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HaCEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuHble NpeCcTaBiICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
I'mnores3a NOCTOSSHHOTO CaM03apOKICHU )KU3HU U €€ ONpOBEPKEHUE ombITamu .
Penu, JI. Cnananuaunu, JI. [lactepa. [IpoucxoxaeHue XU3HU U aCTPOOUOJIOTUSL.

OcHOBHBIE ATaIlbl HEOPraHNU4eCKON ABOJIIOLINH. [InanerapHas
(reonoruyeckas) ODBOJIONMSA. XHUMHYECKas OHBOMIONMS. AOHOTreHHBIM CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue momuMepoB U3 MoHOMepoB. KoamepBatHas rtumoreza A. .
Onapuna, runore3a nepBu4HOro OymnboHa J[x. XonnelHa, reHeTuyeckasi THIoTe3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE TPOTOKJIETKH.

Hctopus 3emuin U Meroabl €€ u3ydeHHs. lIckomaeMble OpraHnyecKue
octatku. ['eoxpononoruss u €€ w™eronapl. OTHocUTeNbHas © abCOMOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrnyecKast mKajia: 30Hbl, 3Pbl, HIEPUOIbI, STTOXH.



HavanpHble STanbl OpraHUYecKord 3BoMOUMH. [losiBIIEHHE W 3BOIOLUSA
HEPBBIX KJIETOK. DBOJIOLUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIJIEHKN KaK aHaJIOT MEPBbIX HA 3eMJie COOOIECTB.
CrpomaronuTtsl. [IpokaprOTBI U 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpycoB. [IpoucxoxIeHre MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl IBOJIIOIMU BBICIIUX pacTeHui. OCHOBHBIE apoMopdo3bl
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHne uMH cymHd. CemeHHble pacTeHus. [IponcxokaeHne IBETKOBBIX
pPacTeHUMN.

OcCHOBHBIE 3Tambl 3BOJIOLUU >KMBOTHOTO Mupa. OCHOBHBIE apoMOpP(o3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpaoBbIE KUBOTHBIE. JKM3HB B BOJE. DBOMIOIUS MO3BOHOYHBIX.
[Tpoucxoxaenue ampuouit u pentwinid. [IporcxokaeHne MIICKOMUTAIOMUX U
ntull. [lpunnun kmoyeBoro apomopgdoza. OcBoeHue OECIO3BOHOUYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3eMie IO 3paM M IEpPUOAaM: apxel, MpOoTepo30il,
najgeo3or, Me3030M, KailHo30M. OOmias  XapakTepucTuKa KiIuMmara H
IEOJIOTUYECKUX IpoleccoB. llosgBineHne M pacuBeTr XapakTepHBIX OpPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKUE KPU3KUCHI mpouuioro. IIpudnHel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6uopasHooOpasusi Ha 3emIie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHuunbl Kraccuduxauu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JlemoHcTpan UM

[Toptpersl: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, Y. 1. Meunukos, A. 1.
Omnapun, x. Xonaeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuier u cxembr: «Cxema onbita @. Penny, «Cxema ombita JI. TlacTepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpu»,
«JTanel  HEOPraHWYECKOW  3BomoIUu»,  «l'eoxpoHonormyeckas  IIKaJIay,
«HavanbpHble 3Tanbl OpraHUYecKor 3BOMIOLIUNY», «CxeMa o0pa3oBaHUS 3YKapHOT
nyréM cumoOunorenesa», «Cucrema >XKUBOW HpUpOabl», «CTpoeHHE BHUpYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OOHOKIETOYHBIE BOIOPOCIU,
«MHoOrokseTounsle  Bogopocin», «Mxu», «llanoporaukn», «I oloceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHU», «(CxemMa pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreimue», «KullIeYHONMOIOCTHBIEY,
«IInockue YEpBW», «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTue )XU3HU B IIPOTEPO30UCKON 3pe», «Pa3BuTue )KU3HU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KallHO30MCKOH 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPa».

OO6opynoBanue: repbapuu pacTeHUW pa3IMUHBIX OTJIEJIOB, KOJIICKIIMU
HAaCEKOMBIX, BJIaXXHBIE MpenapaTbl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUJIEKIIUU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIMA OKaMEHEJIOCTEW, TOJIE3HBIX MCKOIMAEMBIX, MYJSKH OpPraHUYECKHUX
OCTATKOB OPraHU3MOB.

Bupryanbnas  saGoparopHass paGora «MopenupoBaHue — ONBITOB
Munnepa—tOpu 1o n3ydeHnio abMOreHHOrO CHHTE3a OPraHMYECKUX COSTUHEHUH B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «/3ydeHue M omnMcaHue HCKOMAEMbIX OCTaTKOB
JPEBHUX OPraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEHM CTPOCHMS PACTCHUM
Pa3HBIX OTHAEIIOBY.

IIpakTnueckas padora «/3ydeHue 0oCOOEHHOCTENW CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — AaHTPOIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruUu. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHusA. COBpEMEHHBIE HAYYHBIE TEOPHUHU.

CX0JIIcTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMM:  CPAaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hU3M0JI0r0-OMOXUMHUYICCKHE,
noBezeHYeckre. OTINYMS YeIOBEeKa OT KUBOTHBIX. [IpAMOXO0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOMU
CUCTEMBI.

JIBroxymue cuiibl (hakTopbl) aHTPOMOTeHE3a: OMOJIOTUUECKHE, COLMAIIbHBIC.
CooTHotieHre OMOIOTHYECKUX U COLIMATIBHBIX (PaKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaIUU aHTpororeHe3a. PaHHue 4YenoBeKOoOOpa3Hbie 00€3bsSHBI
(TPOKOHCYIIBI) U PAaHHUE TTOHTUBI — OOIIHME MPEIKH YeT0BEKOOOpa3HbIX 00€3bsSH U
MOJer. ABCTPAJIONUTEKH — ABYHOTHE MPEAKHU JIIOAEU. UelmoBEeK yMenblil, IEpBbIE
V3TOTOBJICHUSL OPYAUU Tpyaa. YeloBeK NpSAMOXOISIINM U HEPBBIM BBIXOJ JOJEH
3a  mnpeaenasl  Adpuxku. YenmoBek reilpenbOeprckuii  — oOmMM  IpesoK
HEaHIePTAILCKOr0 YEIOBEKA U 4YEJIOBEKa pasyMHOro. YesoBeKk HeaHIepTaIbCKUN
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKMU YEJIOBEK, OCBOEHME KOHTHHEHTOB 3a mpenenamu  AQpuku.
[TaneoreneTuka v najgeoreHOMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yenoBeka. MyTranuoHHbIN mporecc U nonumopdusm. [lonmynsiiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonstne o pace. bompmime pacel: eBporeouaHas
(eBpasmiickas),  aBCTpajlo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3narcko-amMepuKaHcKas). BpemMss m myTu pacceleHusi 4elnoBeKa IO ILJIAHETE.
EnuncTBO  uenoBedeckux  pac. HayuyHas  HecOCTOSTENbHOCTH — pacusMma.
[IprcnocoOIEHHOCTh, YeIOBeKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOMIEH Cpelbl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(bU3HOIOTHIO YEIOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTHS W MAJCOAHTPOIOJIOTHS
YEeJIOBEUECKUX NOMyJAUi. bruocoluanbHble UCCIEIOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 5. A. Porunckuii, M. M. I'epacumos.

TaOmuier U cxeMbl: «MeTobl aHTPOIOIOTHNY, «I 0JIOBHON MO3T YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBeKa M CKEJIET UIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MBbDY, «J|BHKYIINE CUJIBI aHTPOMOT€HE3a», « IBOIOLHOHHOE
IPEBO  YEJIOBEKa», «ABCTpallonuTek», «YeynoBek  ymenblid», «YemoBek
NPAMOXOAAIININY, «/eHncoBckuil uyenoBek» «Heannepranbip», «KpomMaHbOHIIB,
«IIpenku yenoBekay», «ITarbl IBOIIOLHNH YelIOBeKay, «Packl uenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEeM, TMpeIMETOB  MaTepUagbHOM
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MUQOJOTUYECKUMH ¢ OUOJIEHCKUMH CHOKETaMU TPOUCXOXKJCHUS YeJIOBEKa,
dororpadun HaX0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJICIIb
yeperna 4YelIOBEeKa W uepena IIUMIIaH3€, MOJEIb KUCTH YEJOBEKa U KHUCTHU
HIMMITIaH3€, MOZENH TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnasi pabora «V3yueHue OCOOCHHOCTEH CTPOCHHUSA CKeleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue 73KOIOrHUECKUX aJanTaluid 4eJI0BEKay.

Tema 6. Jkosorusi — HaAyKa O B3aMMOOTHOLIEHWSIX OPTraHNU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoXIeHHe U pa3BUTHE HKoJoruu B Tpyaax A. ['ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
sKoJioruu. CBsI3b IKOJIOTHH C APYTUMU HayKaMH.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B IKOJIOTHUH:
npupofHble M JaboparopHble. MojenupoBaHue B 3KOJIOTMU. MOHMTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pEHUE KaK OCHOBA CBS3€M 4YeENOBEUECTBa ¢ MpUpoaor. PopMHpOBaHHE
AKOJIOTMYECKOM KYJIBTYPBI M DKOJIOIMYECKOW IPAMOTHOCTH HACEJIECHUS.

JemoHcTpanuu

[Toptpets: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxembl: «Paznensl skonorumy, «Metonbl skonorun», «Cxema
MOHHUTOPHHIA OKPYKAOILIEN CpeabD».

JlaGoparopHas pabora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeicTBusa. Knaccudukanus
AKOJIOTHYECKUX (PaKTOPOB: aOMOTHUYECKHE, OMOTHIECKUE, aHTporioreHHbIe. Oomue
3aKOHOMEPHOCTH JEUCTBHUS 3KoJornyeckux Qakropon. IIpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpPraHHU3MBI.

Abuornyeckue Qaxtopel. CBeT Kak 3kojiorndyeckuil Qakrop. JlelicTBue
pa3HbIX YYAaCTKOB COJIHEYHOT'O CIIEKTPAa HAa OPraHU3Mbl. JKOJOTHUYECKHE T'PYIIIbI
pacTeHMl M JKUBOTHBIX II0 OTHOLICHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak akomorumdeckuil dakrop. IlpucnocobneHust pacreHuil K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bojzie. [Ipucnoco6ienust >KkMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHOpPraHu3dMeHHas.  DU3UKO-XUMUYECKUE
oco0eHHOCTH cpeA oOuTaHUs opraHu3moB. llpucmocoOsieHusi OpraHu3MOB K
KU3HH B Pa3HbBIX Cpeaax.

buonornueckue putMbl. BHemHne um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
roJu4YHble PUTMBI. [IpUCIOCOOIIEHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOW (opme.
Kusznennsie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHE



TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (OPMBI >KMUBOTHBIX: THUIPOOUOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  (akToOphI Bunpl  OMOTHMYECKMX  B3aUMOJCHCTBUM:
KOHKYpEHIUS, XUITHUYECTBO, cMMOU03 U ero ¢opmsl. [lapasutusm, koomnepauus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjieOHU4YecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKNX B3aUMOAECUCTBUM ISl CYIIECTBOBAHHUS OPraHW3MOB B Cpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUS.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«IKOJOrMYECKUE TPYIIIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TemIOKpOBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOB», «bBHOIOTMYECKHE pPUTMBIY,
«Kuznennole  ¢GopMbl  pacteHHil», <«OKusHeHHbIEe  (DOPMBI  KUBOTHBIXY,
«9KOCUCTEMA MIUPOKOIMCTBEHHOIO JIECay, «IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
MUATaHUS», «XumHu4decTBo», «llapasutmszm», «Konkypermus», «CumOuosy,
«KommeHncaimszmy.

OobopynoBanue: repbdapuu pacTeHUW W KUBOTHBIX, IPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX JKOJOIMYECKUX (DaKTOpOB, TrepOapuu CBETOIIOOMBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOUBBHIC, TEHEIIOOMBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE pPACTEHUA, TepOapruu U KOJJIEKIIMH TEIJIOIO0UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIIUXCS K TUrpoduram, kcepoduram, Me3opuram, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIWU >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax,
repbapud W KOJUIEKIIMM pPACTEHUH U JKUBOTHBIX, OOJAQJAIOIIUX YepTaMH
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, TepOapuu u
KOJUIEKIIUM PACTCHUM U KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIHH
’KUBOTHBIX, yJaCTBYIOIIUX B Pa3IMUYHBIX OMOTHYECKIX B3aUMOACHCTBUSIX.

JlaGopaTtopHasi paGora «BbIsBI€HHE TMPUCIIOCOOJICHUH OpPraHU3MOB K
BJIMSTHUIO CBETA».

Jlaboparopnasi pabGora «BpiABIE€HHE MPUCIIOCOOIIEHUH OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlabopaTropHass padora «AHAaTOMHUYECKME OCOOCHHOCTH pACTEHUU U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Jkosrorust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApaKTEPUCTHKU  IMOMYJSALHUU. [lomynsaumst ~ Kak
Ouonoruyeckas cucreMa. Ponb HEOZHOPOIHOCTH Cpelbl, PU3NUYECKUX OAPbEPOB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPbI
nomysinquid. OCHOBHBIE ITOKA3aTENM IONYJSLUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT W TIOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUA.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JInHaMuKa TOMYJSIUU U €€ peryisiuus. bUOTHYeCKUi MOTEHUUANT MOMYJISALHH.
MopaenupoBanue AMHAMUKU nonyisiiud. KpuBbie pocTa YMCI€HHOCTH TTOMYJISIITUU.
KpuBbie BbDKHMBaHUSA. Perymnsius YUCICHHOCTH MOMYJALMA: poiib (HaKTOpOB,
3aBHUCSIINX U HE 3aBUCSIIHUX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 3KoMOrMYEcKOW HuIIe Buaa. Mectoobutanue. MHoroMmepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huu. [ToTeHuManbHas U peasin30BaHHAs HUIIIU.

Bun kak cucrema nomyisinuMii. Apeasbl BUIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJACHUS M MUIpAlMi JKUBOTHBIX. buHojoruueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

IToprper: k. Y. XartunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTpancTBeHHass  CTpyKTypa nonyasauuu», «Bo3pacTHble  mupaMujbl
nonyysinuny», «CKOpPOCTh  3acCelieHHs] TOBEPXHOCTH 3E€MJM  Pa3IUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlaGopaTtopHasi  pabora  «llpucrnocoOneHus ceMsH  pacTeHHMH K
pacCEeIEHUION.

Tema 9. Jkos10rus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MeEXIy
OpraHu3MamMu B OMOIIEHO3E.

OxocucrteMa kak oTkpeiTas cucrema (A. JIx. Tencinu). DyHKUHOHAILHbBIC
OJIOKH OpraHuM3MOB B DKOCUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenum u cetu. AOuorudyeckue OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3zaTeldu  JAKOCHCTeMBbl. buomacca u  HOpoOAYKIUS.
DKOJIOTUYECKHUE MUPAMUJIBI YUCETT, OMOMACCHI U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotixu. Daykmyayuu.
HanpasnenHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOINOIEHHBIE BO3JCHUCTBUS Ha
cykneccuu. KnmnmakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.



[IpupoHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
0KeaHo8. IKocucmemovl MYHOP, J1eco8, cmenell, nyCmbitb.

AHTpPOIIOTCHHBIC JKOCHUCTEMBI. ATpO3KocHCcTeMa. ATporeHo3. Pazmimams
MEXIy aHTPOIIOT€HHBIMU U MIPUPOAHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI YpOO3KOCHCTeM. [ opozckas
dnopa u dayna. CunanTponuzamus Topojckod (aynsl. buonornueckoe wu
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponb Kackaowmozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYUOHUpPoBaHuu 3kocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MTOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€CMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHCTEM.

JleMoHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr wu cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

IIMPOKOJIMCTBEHHOTO JIeCa», «DKOCUCTEMA XBOMHOIO Jeca», «DyHKIHOHAIbHBIE
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenn nutanus (macTOUIHAS, NETPUTHAS)», «DKOJIOrHYECKass TMpaMHia YUCEID,
«IKonorudeckasl nupamuia OMOMacChDy, «IKOJOTUYECKAsT TTUpaMUIa dHEPTUN»,
«O0pazoBanue 6osotay, «llepBuuHas cykieccus», «BoccTaHoBIIeHHE Jieca TOCHE
noxxkapa», «9KOocucTeMa o3epay», «ArpoueHos», «KpyroBopor BemIECTB M MOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypooskocucTem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl |
3Bepeid, repOapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBDY.

JlabopaTtopHas pabora «l3ydenune pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcusi «IKCKYpCHsl B TUITUYHBIN OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKckypeusi «IKCKYpCUsi B arpodKOCUCTEMY (Ha TOJIE WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buocepa — obmennanerapHas oOojouka 3eMJId, TJI€ CYIIECTBYET WM
CyIIIECTBOBaJA KU3Hb. PazBuTue mnpejacTaBienuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu 6uocdepst u e€ cocras. JKupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEPHOCTH cyIlecTBoBaHUsl Onocheprbl. OcodeHHocTH Ouocdepsl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€0OXUMHYECKUE LUKIIbI (Yriepoaa, a3oTa). PUTMUYHOCTD SIBICHHI
B Onocdepe.

3oHanbHOCTh Ouocheprl. Ilonstue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MUPOKOJMCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOMIMYECKUE JIECA, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U KUBOTHBII
MUp OMOMOB CYIIH.

CrtpykTypa u QYHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTSHITANIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toprpetsl: B. U. Bepnanckuii, 3. 3tocc.

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«Kpyrosopor yriepoga B mpupoae», «KpyroBopor kuciopoga B HpUpoOae»,
«KpyroBopot Bombl B mpupomae», «OcHOBHBIE OMOMBI cymmmy, «KmnMarnueckue
nosica 3eman», «Tynapay, «Taitray, «CMemanubiii jecy, «ILIMpokoaMcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

DKOJIOTMYECKHE KPU3UChl W HUX MPUYUHBL. Bo3aeiicTBue uyeraoBeka Ha
ouochepy. 3arps3HeHue Bo3AymIHOW cpenbl. OXpaHa Bo3ayxa. 3arps3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kinumara.

AHTpPONIOT€HHOE BO3JICUCTBUE HA PACTUTEIBHBIN U KMUBOTHBIM MHUpP. OXpaHa
pPaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE TPUHIMIBI OXPaHbl HPUPOIBI.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
Boranuyeckue capl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA U MPHUPOJIBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpasust 3emim. OOmmMe 3aKOHOMEPHOCTH TJI00AJhbHBIX 3KOJOTHYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC TTOCIIECICTBUS.

Pa3zButrie METOJIOB MOHUTOPHHIA pPa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvie uccie0oanus nepexooa K pecypcocdepezaiowei U
KOHKYPEeHmMOoCcnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypcei.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOEeNbHbIX U008 U dkocucmem. OcHobl



sKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHuIX IKOCUCTEM.

JleMoOHCcTpanuu

Tabmumet  u cxeMbl:  «3arpsisHeHue  atMochepwl»,  «3arps3HEHUe
ruapocepb», «3arps3HeHue 1ouBb», «llapHukoBbI AddexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpaduu oXpaHsEMbIX pacTEHUNW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeTanpeIMETHbIC U MPEMETHBIC.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUSI MPOTPAMMBI TI0O OMOJIOTHUH
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHME OO0YYarolUMUCI POCCUMCKOM
IPaKIaHCKON WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEW W HMCTOPUUYECKUX TPATUIIUNA Pa3BUTHUS OMOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa3OBaHUsl, Haluyue NpasoCO3HAHUS  DKOJOTHYECKOM
KYJBTYPbI, CHOCOOHOCMU CMA8UMb TIEIIA U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOrpaMMBbl 1O OMOJIOTHH JOCTUTAIOTCS
B C€IMHCTBE Yy4e€OHOM U BOCHUTATEIILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSTHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUS UM CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MaTpUOTHU3MA H
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApIIEMYy MOKOJEHHUIO,
B3aMMHOI'0 YBa)XEHUs, OCpPEKHOT0 OTHOIICHUS K KYJbTYPHOMY HACJICIUIO M
TpaJIUIAsIM MHOTOHallMOHAJIbHOTO Hapoaa Poccuiickoii ®enepanuu, npupone U
OKPYXKAIOILIEN CPEIE.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAIULIIMOHHBIM I[EHHOCTSIM POCCUUCKOr0 OOIIECTBA, PAaCIIUPEHHUE >KU3HEHHOTO
OMBITA U OMbITA JACSITEILHOCTU B MPOLIECCE peasiu3alldd OCHOBHBIX HaIlpaBIICHUM
BOCITUTATEJILHON JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIUUA 00 YJAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTrO 00IIeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIESITEIHPHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEEIATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOSKJICHUSMH, KyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOILECCE COBMECTHOT'O BBIMOTHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO OMNIMOHEHTOB TMpPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM JIESITEIILHOCTH;

2) NIATPUHOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH poccuiicKkoin IPaXIaHCKOM WJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IMEPE.
Ponuuou, ropmoctm 3a cBoM Kpaul, cBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'O O0IIECTBA;

uaelHas yOexXJIE€HHOCTh, TOTOBHOCTh K CIIY:KeHHIO U 3anure OTedecTBa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHMS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSIM, CO3/JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHATHS IIEHHOCTEW CEMEWHOW JKHU3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUIA;

MMOHUMAaHUE YMOIMOHATIBLHOTO BO3/ICUCTBUS JKUBOU MPUPOBI U €€ [ICHHOCTH;



TOTOBHOCTh K CaMOBBIPKEHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAr OOy Hsi:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM W OTHbIXa, pEryisapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TMPaBUJ HWHIUBHUIYAILHOTO W  KOJUIGKTHBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 370POBBIO M KU3HU JIFO/ICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpynoBOro BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJHSATH TaKYIO JIEATEIbHOCTD;

MHTEpEeC K pa3nuHbIM cepam mpodeccuoHaaIbHON AESTETLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIEIeCO00pa3HOe OTHOIIEHWE K TMPUPOJIE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHUS,

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYpHl: TPUOOPETCHHE OIbITA
IJJAHUPOBAHUS TOCTYIIKOB ¥ OIEHKHM WX BO3MOXKHBIX TIOCIEACTBUN IS
OKPYXKAIOIIEH CPEBI;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOeM W MyTed ux
peleHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TPU H3YyYECHUU OUOJIOTHH
3HaHHWST W YMEHHS TIPH pEmIEHWHW TMpoOJeM, CBS3aHHBIX C paliOHAIHHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJICHHE  TPaBWJI  TOBEICHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHCHHE PABHOBECHs B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HEMPUATHE JACHCTBUH, TMPUHOCAIIMX Bped OKpYyKaromen
IPUPOTHON Cpeie, YMEHHE IMPOTHO3UPOBATH HEOIArOMPHUITHBIC SKOJOTHUYCCKUE
MOCIIEACTBUSA MPEANPUHUMAEMBIX JCHCTBUIN U TIPEIOTBPAIIATh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOU JAEATENBHOCTH 3KOJIOTHYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JAHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YHUTATEJbCKOM KYJIBTYpPhl Kak CpeICTBa
B3aHMOJEHCTBUS MEXKY JIFOIbMHU U TIO3HAHUS MUDA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOIO
MPECTaBICHUA 00 OKpY)KAloIleM MHUpPE Kak O €JMHCTBE NPUPOJbI, YelIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU JIJIsI COBPEMEHHON LMBHIM3AINU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTb pPeCcypcHble MpOOJEeMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTel BhIXO/a U3 TJI00ANbHBIX SKOJIOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
UCMOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIapPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B ULEJAX
NOBBIIICHUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBLHOM TIPaMOTHOCTH OOy4aromuxcs, (popMupyemoit
pY U3y4E€HUHU OMOJIOTUH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCHOJb30BaTh IIOJydaeMble 3HAaHUSA JUId aHaau3a u
OOBSICHEHHSI SIBJICHUM OKPYXKAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAay4YHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUSA IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LEHHOCTHM HAYYHOW MAESITENIbHOCTH, TOTOBHOCTb OCYILECTBIISATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caMo00pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHWI MO OWOJIOTMH B
COOTBETCTBUHU C )KMU3HEHHBIMU MOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHHUSA ydeOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXIUCITUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE TIOHITHUS, OTPAKAIOITHE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa M CHenu(UKy METOJO0B IO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHs, SBIIEHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIoBaHre,  HAONIOJeHWe,  W3MEpPEeHHe, JKCICPUMEHT U JIpyrue);
YHHUBEpCAJIbHBIC y4eOHbIe JeHCTBUSA (TMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETCHIIMM OOYYaroIIMXCs; CIMOCOOHOCTH
oOy4arommxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIE Yy4YeOHBIC JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OWOJOTMHM HA YPOBHE CpPEOHEro OOIIEro
oOpa3oBaHusi y oOydaromierocsi Oyayr chOpMHpPOBaHbI MO3HABATEIbHBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCHCTBUSA, PETYSITUBHBIC YHUBEpPCAIbHBIC Yy4YeOHBIC JEHCTBHS, COBMECTHAS
JeSITEbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3MPOBaTh  MPOOJIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayiM3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHN (BBIAETATh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIUBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONIPEACNATh IENH JACATEIBHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThl IEATCILHOCTH C MIOCTABJICHHBIMU TEJISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS Ui OObSICHEHUS! ()aKTOB U SIBIICHUU
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJTIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE ~ CpeACTBAa Il TPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELIEHUS MPOOJIEMBbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  pEasbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHNUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€ HCCIEI0BATEIbCKUE NeiiCTBUSA:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IIOUCKY METOJIOB PELICHUs IPAKTUUYECKUX 3a]1a4, IPUMEH EHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAYYHBIN THUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3Yy €€ pelIeHUs, HaXOAWTh apryMEHThl AJI JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH IIOJYYEHHBIE B XOJA€ pELIEHUA 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh 1I€JICHAIPABICHHBIM MMOUCK IMEPEHOCa CPEJICTB U CIIOCOOOB
JeNCTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJBHYI0 M INPAKTUUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00JIaCTEN;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, TONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX UH(POPMALIUK (TEKCTE y4eOHOr o
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



MHGOPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEACTABIICHUS, KPUTUUECKH OLIEHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIBb30BaHUS PA3IUUHbBIX
TIOWCKOBBIX CHUCTEM;

CAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  NpEACTaBICHUS
Ounonoruyeckoil nHGopMalK (CXeMbl, rpapuKH, JUarpaMMbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIONb30BaTh HAay4YHBIA S3BIK B KadyeCTBe CpeAcTBa mpu pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYJbl, adOpeBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJaJ€Th  HABBIKAMU  PACIIO3HABaHWSA U 3allUTBl  HWHPOPMAIIHH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMajore Wi JAUCKYCCUU IO CYIIECTBY 00CyXkaaeMoil TeMbl (YMEHUE 3a/71aBaThb
BOTIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENILHO BBINIOJIHEHUS IMpearacMoun
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaTbHBIC CpEACTBA OOINEHHWsS, TOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYaIUil,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JIIOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (GOpMYyIUPOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh W HCIIOJIb30BaTh MPEMMYIIECTBA KOMAHAHON U WHANBHAYAILHOM
paboThI IPU pEIICHUH OUOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JEUCTBHUS IO €€ JOCTH)KCHMIO: COCTAaBJITH IUIaH JIEWCTBHIA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
OOIIMI pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyaeHre YHUBEPCAIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUSX W MOCTYIKaxX IO OTHOLIEHUIO K JKUBOW MHPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIITh IUIAH  pPELIEHUS NpoOdJieMbl € Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCNOIb30BaTh NPUEMBI pedIieKCUU JJIsl OLIEHKH CUTYyalluH, BBIOOpA
BEPHOI'O pEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M apryMEHTHl JAPYTMX MNpPH AHAIW3E PE3YJIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOCHHS COACp)KaHHUS yueOHOro IpenMera
«buonorus» Ha yroyOJA€HHOM ypOBHE OpPUEHTHPOBaHBI Ha oOOecreyeHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenuduueckue s OMOIOrMy HayYyHbIe 3HAHUSI, YMEHHS U CTIOCOObI 1eHCTBUH IO
OCBOCHHIO, UHTEPIPETALNHN U MPEOOPa30BAHUIO 3HAHUN, BUJBI JEATEIHLHOCTU MO
MOJTyYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B Pa3IMYHbIX YU€OHBIX, a TAKXKE B
pealIbHBIX KU3HEHHBIX CUTyauusx. [IpeamMeTHbie pe3ylbTaThl MPEACTaBICHbI IO
rojiam U3y4eHus..

[IpenmeTHBIe pe3yabTaThl OCBOCHHs ydueOHoro mpenmera «buonorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MeCTeé M POJU OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU ECTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B
NO3HAHUM  3aKOHOB  NPUPOABl W  pPEUIeHUH MpoOJeM  paluOHaJIbLHOIO
MIPUPOIOTIOIB30BAHMS, O BKIIAIE POCCUMCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJaJICHUE CHCTEMOW OMONOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAratonife OUOJOTUYECKUE TEPMUHBI W TOHATHUS (KHU3Hb, KJIETKa,
OpraHu3M, MeTa0OJu3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCHPOU3BENIEHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M pPa3BUTHE), OHMOJIOTHUYECKHE TEOpUHU
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOrooOpasusi ¥  TPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTEHHUil),  3aKOHBI
(emuHOOOpa3usi TOTOMKOB MEPBOTO IMOKOJICHHUS, PACIICIUICHHUS, YUCTOTHI T'aMET,
He3aBUcUMoOro HacienoBaHus [.  MeHzaens, TOMOJOTMYECKHX psIOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBaHUIX JKUBBIX OOBEKTOB (OMHCaHHE, H3MEpEHUE,
HaOJII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OaxTepuii, TpruOOB, pacTEHUI, )KUBOTHBIX M YEIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO M reTepoTpOPHOro TUMOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHOreHe3a, MoCTAIMOPHOHATILHOTIO pPa3BUTHS,
pa3MHOXKEHHS,  MHAWBUAYaJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJIAMH KIETKH U HX
GYHKIIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUIMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
GYHKIIUAME, MEXIy CHUCTEMaMH OPTraHOB W WX (DYHKIHMSAMHU, MEXKIY dTarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HCHHBIX [IUKJIOB OPTraHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dakTopamMu cpeabl OOUTaAHUS;

YMEHHE BBISIBISATh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCHOJb30BaTh COOTBETCTBYIOIIUE APTryMEHThI, OHOJOTrHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBIISTh MPUYNHHO-CJICICTBEHHbIC
CBSI3U MEXIY UCCIEAyeMbIMU OUOIIOTUYECKUMU TIPOIIECCAMH U SBJICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJy4YE€HHBIX PE3YJIhTaTOB;

YMEHHME BBIMOIHATh JAOOpPATOPHBIE M MPAKTUYECKHUE padOThl, COONIOAATH
npaBwiia Ipu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIOTE3bl, TPOBEPATh UX IKCIEPUMEHTATHLHBIMHU
cpeacTBamMu, (GOPMYyIUPYS 1ElNb HCCIEAOBAaHUSA, aHAJIM3UPOBATH IMOTy4YECHHBIC
PE3yNbTATHl U JACNATh BHIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKON paboTe 1Mo OWOoNoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyONMYHO  TPEACTABIATH  TMONYYCHHBIE  PE3yNbTaThl HA  yYCHHYECKHX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh OJTUYECKUE aCMeKThl COBPEMEHHBIX HCCIICOBAHUNA B
obmactu  Ouosoruu M MEOUUUHBI  (KJIOHUPOBAHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymie mpodeccuoHambHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEPEC, HAPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccun u
POJODKCHUE OWOJIOTHYECKOTO O00pa3oBaHUS B  OPraHW3alUsIX CPEIHETro
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buomorms» B 11
Kjlacce TOIKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUHW O MECTe M POJU OHOJIOTHH B CHCTEME
€CTCCTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBECHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH SKOJOTHYCCKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONIOJIb30BAHUS, U B (POPMHUPOBAHUYU LIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apPYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/ICNICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOMOJATaONUX OWOJOTHYECKUX
TEPMUHOB M TOHATHM (BHUJ, dKOcHCTeMa, Ouocdepa), OMOIOTHYECKHUE TEOPUU
(aBommrornoHHast Teopus Y. JlapBuHa, CHHTETHYECKAsT TCOPHUS IBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 nyTsax U HampablieHUsax 3Boironuu, B.W. Bepnanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoncrea K. M. bopa), mpaBuna (munumyma 1O. Jlubuxa,
AKOJIOTMYECKOM TMHUpaMUJIbl DHEpPruM), rumnotre3sl (rumoresa «vupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3yEMBIMH B OMOJIOTHUECKUX UCCIICAOBAHUSIX JKUBBIX O0BEKTOB U AKOCUCTEM
(omucanue, M3MepeHue, HabIo/IeHrne, IKCIEPUMEHT), CIIoco0aMH BBISBICHUS U
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OHOT€OIEHO30B,
AKOCUCTEM H Omochepsl, CTAOMIU3UPYIOMIETO, MBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otbopa, aJIONaTPUYECKOro u CUMIIaTPUUECKOTrO
BUI000Pa30BaHUs, BIMSHUS JBIDKYIINX CHJT DBOJIIOIIMU HA TEHO(OH/ MOMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpefie OOWTaHWsI, YepeOBaHMS HAIIPABICHUM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXKAY IMPOIECCAMH  SBOJIOIUH,
JBUKYITUMUA CUJIAMU aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BHIOB K Cpelie OOMTaHMS, a0OMOTHYCCKUX U OHOTHYSCKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€ OpraHM3MOB B  COOOINECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY JJISL JI0Ka3aTesIbCTBA POJICTBA OPIaHHU3MOB pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3aaUH, BBISBISTh MPUUYNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIMIOIHATh JTAOOpATOPHBIE W MPAKTHYECKHE PalOTHI, COOIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX IKCIECPHUMEHTAIHHBIMU
cpeAacTBamMu, (GOPMYIUpPYS LENb MCCIEAOBAaHUSA, aHAJIM3UPOBATH IMOJy4YEHHBIC
pe3yabTaThl U IeTIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OHonoruu,
HKOJIOTUU U MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIECTB, U
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEeJIOBEYECKHX pac, O MPUYMHAX, TOCIEACTBUAX M CHOCOOaX MpPeAOTBpAICHU S
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oynyieid mnpodeccrHoHaIbHOM
JESITETHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIH30BAHNS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
IIPOMBIIIUIEHHOCTH, YIJIyOJNsTh TO3HABaTEIbHBIA WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTByMIOIIEW  mpodeccun W TPOAODKECHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUS.



Kputepuu oueHusaHuma

1. Kpurepun oleHUBaHMS YCTHBIX OTBETOB MO OMOJIOTHH

OneHka 5 CTaBUTCS ,BBICOKUN YpOBEHb (IIPOTPaMMHBIN) - €CIIM OTBET
y4EHUKa YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUAM K OTBETY Ha OLEHKY «5», OH
NOJTHO PACKpbUI COAEpXaHHe Marepuaja B o0beMe, MPeayCMOTPEHHOM
nporpaMMoi (B TOM 4MCIIe JEHCTBUSA M3 pasliesla «YUYEHUK MOXKET HAYUYUThCS»
OO0pazoBaTeNbHOI TPOrpaMMbl), U YU€OHUKOM; H3JIOKWJ MaTepuan rpaMOTHBIM
SA3BIKOM, TOYHO UCIONB3Ysl XUMHUECKYIO , OMOJIOTUYECKYI0O  TEPMUHOJIOTHIO |
CUMBOJIMKY, B  OIIPEACIICHHOW JIOTMYECKOU ITOCIIEI0BATENbHOCTH; PABUIIHLHO
BBIIIOJIHWJI PUCYHKH, YEpPTEXKH, COIYTCTBYIOIIHE OTBETY; IIOKAa3aJl yMEHUE
WUTIOCTPUPOBAaTh TEOPHUI0 KOHKPETHBIMM IIPUMEPAMH, IPUMEHATH €€ B HOBOWU
CUTyallud IIPpH BBIIOJIHEHUM NPAKTUYECKOIO 3aJaHus; NIPOJEMOHCTPUPOBAI
3HaHUE TEOPUU PaHEE M3YYEHHBIX CONYTCTBYIOUIMX TEM, COPMHUPOBAHHOCTH U
YCTOMYHMBOCTh HCIIOJB3YyEMBIX IIPU OTBETE YMEHUW M HABBIKOB,  OTBEYAJI
CaMOCTOATENbHO, 0€3 HaBOJAIIMX BOINPOCOB YUYUTENS; BO3MOXHBI OJHA - JIBE
HETOYHOCTH IIPM OCBELIEHHWE BTOPOCTENEHHBIX BOIIPOCOB HIJIM B BBIKJIAJKAX,
KOTOpbI€ YYEHUK JIETKO UCIIPABUII IOCIIE 3aMEYaHusl YUUTEI.

Ouenka 4 cTaBUTCS, NMOBBIIIEHHBIN ypOBEHb (IIPOTrPaMMHBIN) — pellieHue
HECTaHApTHOW 3aJauu, TJA€ MOTpeOOBaNOCh JEHCTBHME B HOBOW, HENPUBHIYHOU
cuTyauuu (B TOM 4YHUCIE JEUCTBUS U3 paszjiena «YUYEHUK MOXKET Hay4dUThCS
OOpa3oBaTenbHOI MPOrpaMMbl), €CIU OTBET YYEHHUKa YIOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OLEHKY «5», HO gJaH 0e3  HCIOJIb30BAHMS
COOCTBEHHOI'O IUIaHA, HOBBIX INPUMEPOB, 0€3 NPUMEHEHUs 3HAHUH B HOBOM
CUTyalluy, Oe3 HCIOJb30BaHUSI CBSA3CH C paHee HW3YYCHHBIM MaTepuaioM M
MaTepuagoM, YCBOCHHBIM IIPM M3Y4YEHUHU APYTUX IIPEAMETOB; €CIM y4YallUics
JOIYCTUJI OJIHY OIIMOKY WJIM HEe 0oJjiee BYX HEAOYETOB U MOMKET MX HCIPABUTH
CaMOCTOATENILHO UM C HEOOJIBIION TOMOIIIBIO YUUTEIIS.

OueHnka 3 cTaBUTCS, €CIAM Y4YalllMiCsl OCBOMJI HEOOXOIUMBI YpOBEHb

(Oa30BbI)  00pa3oBaTENbHOM MpOrpaMMbl MO TpeaMery (pasfaen «Yd4eHUK



HayauTcs» OOpa3oBaTeIbHON MPOrpaMMBbl)  JOMYCTUJI HE OoJjiee OJHOU IpyOoi
omuOKH W JBYX HEHAOYETOB, He Ooyiee OJNHOM Tpyboi W OJHOM He TpyOoi
omuOKu,He OoJiee IBYX - TPEX HErpyoObIX OMIMOOK, OJHOW HEe rpyOol OIMOKU U
TpEeX HEI0YETOB; JOMYCTHUII YEThIPE — MATh HEIOUETOB.

OueHkKa 2 CTaBUTCSA, €CJIM y4YalllMKCs HE OBJIAJIENl OCHOBHBIMU 3HAHUSIMHU U
YMEHHUSIMU B COOTBETCTBUH C TEOOBAaHMSIMU TIPOTPAaMMbl M JOIMYCTUI OOJIbIIE
ONIMOOK M HEJIOYETOB, YEM HEOOXOIMMO JIUIST OIIEHKH <3 ».

Ouenka 1 cTaBUTCS B TOM Cllydae, €CJIM YYE€HUK HE MOXKET OTBETUTh HU Ha

OIWH M3 IIOCTABJICHHBLIX BOIIPOCOB.

2. Kpurepun oneHMBaHUsI NUCbMEHHBIX padoT

Kontponpnass pabota 1o XUMUU U OHOJOTUM  HMEET CIEAYIOUIYIO
CTPYKTYpYy: TepBas 4acTh ( 2-3 3amanumsi) — OazoBbii Marepuan ( Ha
yIOBJIETBOPUTEIBHYIO OLIEHKY); BTopas 4yacth ( 1 3amanue) warepuan
HOBBIIIEHHOTO YpOBHS ( Ha XOpOILIYIO OLIEHKY); TPEThbsl 4acTb ( 1 3aganue)

Martepual BEICOKOT0 YPOBHs ( Ha OTJIMYHYIO OIICHKY)

Ouenka 5 craBuTcs 3a pabOTy, BHIIIOJHEHHYIO MOJHOCTHIO 0€3 OLIMOOK U
HE/I0YETOB.

Ouenka 4 craBuUTCS 3a pabOTy, BBINOJHEHHYIO TMOJHOCTBIO, HO TIpH
HaJM4YUU B HEl He OoJiee OJHOM HErpyOoil OMMOKN U OJTHOTO HeloveTa-, He Ooee
TPEX HEI0YETOB.'

Ouenka 3 cTaBUTCS, €CIM YUYEHUK .IIPABUIILHO BBITOIHIII 33JaHusi 0a30BOTO
ypoBHsI, BeIoHUI He MeHee 40% Bcell pabOTHI Wi TOMYCTHII HE OoJjiee OIHOMN
rpyooli omuOKH M JBYX HEA0YETOB, HE OoJyiee OJHOM TpyOol M OJHON HEerpyooi
olmnOKH, He OoJiee TpexX HEerpyObIX OMHMOOK, OAHOW HErpyOoll OIMIMOKM M Tpex
HEJ0YETOB, P HAIMYUU YETHIPEX - MATH HEJIOUYETOB,

OueHKa 2-CTaBUTCS, €CIM -YUCIIO OLIMOOK U HEAOYETOB MPEBBICUIIO HOPMY
JUTSL OLICHKH 3 WJTW NMPaBWILHO BhIMOHEHO MeHee 40% Bcell paboThI.

OgeHKa 1 CTaBUTCA, €CJIIM YYCHHUK COBCCM HC BBIIIOJIHHUII HA OJHOI'O 3a1daHUsd.



3.0uenka 1adopaTopHbIX padoT

OueHKa 5 CTaBUTCS; €CITU, YYalIUIiCs BBIMOJIHAET paboTy B TIOJTHOM 00beMe
C COOJIOZICHUEM Heo0X00uUMOoll Nocied08amelbHOCMU TIPOBEICHUS OIBITOB U
U3MEpPEHUN; CaMOCTOATEIbHO H  PAIMOHAJIBLHO MOHTHUPYET HEOOXOAMMOE
000py/IOBaHKE; BCE OMBITHI MPOBOAMT B YCIOBHUAX U PEKUMAaX, 00CCTICUMBAIOIITNX
MOJIYUCHUE TPABWIBHBIX PE3yJIbTaTOB M BHIBOAOB; COOJIO/AET TpeOOBaHUS -
npaBwI 0€30MAaCHOTO TPYJa; B OTYETE MPABUIBHO M aKKypaTHO BBIMOJHSET BCE
3aMmucH, TaONMIbl, PUCYHKH, YEPTEXKH, TpapuKd, BBIUHUCICHUS, MPABUIHHO
BBITTOJTHSAET aHAJIU3 IOTPEITHOCTEH.

Ounenka 4 cCTaBUTCA, €CJIA BHITIOJHEHBI TPeOOBaHUS K OICHKE 5, HO OBLIO
JOMYIIIEHO NIBa-TPH Hemodera, HEe OoJiee OJHOW HE TpyOOl OMMOKH W OJHOTO
HeJoYeTa.

Ounenka 3 crTaBUTCSs, €ciau paboTa BBIINOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOM YaCcTHU TAaKOB, YTO IMO3BOJISIET MOJYYUTh MPaBUIIbHBIE PE3YJIbTaThl U
BBIBOJIBI; €CITM B XOJ€ IMPOBEACHUS OMbITA W W3MEPCHHH OBLTH  JOIMYIICHBI
OIIINOKH.

Onenka 2 craBHUTCS, €cid paboTa BBIMTOJIHEHA HE TIOJHOCTHIO M O0BEM
BBITIOJTHEHHOM YacTH paOOThI HE TIO3BOJISIET ~ ClIeIaTh IPaBUIIBHBIX BBIBOJIOB; €CIIH
OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOIEHUS TTPOU3BOIUIINCH HETTPABUIIHHO.

Ounenka 1 cTaBUTCs, €CIU yJallMiCs COBCEM HE BHIMOJMHWI paboTy. Bo
BCEX., CIIydasx OIICHKA  CHIDKAETCH, €cld  y4YeHUK He  cobmomal

TpeOOBaHUI MpaBUiI 6€30MaCHOrO TPYIa.
4.IlepeyeHnb ommnoOOK

I'pyovie ownoku.

1.He3nanue onpeneneHuii OCHOBHBIX MOHSATUMA, 3aKOHOB, ITPaBUJI, OCHOBHBIX
NOJIOKEHUU Teopuu, (GOpMyJ,  OOMICHPUHSATHIX  CHMBOJIOB  OOO3HAYCHHS
bu3nuecKX BEIWYMH, EAUHUI] WX U3MEPEHUS.

2.HeymeHue BBIAEATH B OTBETE ITIABHOE.



3.Heymenue npuMeHATh 3HaHUS MJIs pEHICHUs 3aad U OObSICHEHUs
bu3MYeCKUX SBJICHUN; HEMPABWIBHO C(HOPMYTUPOBAHHBIE BOMPOCHI 3aJa4u
WU HEBEpHbIE OOBSICHEHUS XOjAa €€ pelleHUs; HE3HAHWE MPUEMOB PEIICHUS
3a/1a4y, aHAJIOTMYHBIX paHee PEUICHHBIM B KJlacce; OIMMOKH,  MOKa3bIBAIOIIHE
HETPaBUILHOE MOHUMAaHUE YCIIOBUS 3a1aun HEIMpaBUIbHOE
MCTOJIKOBAHUE PEUICHUS.

4 HeymeHue 4ynuTaTh U CTPOUTH IpadUKy U MPUHIMITHATBHBIE CXEMBI.

5.HeymeHnune mnoAaroTtoButh K paboTe yYCcmaHosKy uau 1abopamopHoe
000pyo08aHue, TPOBECTU OMbBIT, HEOOXOIMMBIE pacyeThl WM HCIOJIb30BaTh
MOJIYYCHHBIC JTAHHBIC /I BBIBOJOB. 6.HeOpexHoe OTHOIICHHE K J1ab0paTOPHOMY
000pyIOBaHUIO U U3MEPUTETHHBIM MTprbopaM. 7.HeymeHue onpeaenuTs moKa3aHue
n3MepuTenpHoro npuodopa. 8.Hapymenne TpeboBanmii mpaBit 0€3011acHOTO TIpyaa

ITPH BBIIIOJIHCHHUU SKCIICPUMCHTA.

Hezpyowvie ouiuoxu.

1.Hetounoctn  (pOpMYyJIHpPOBOK,  ONpEACIICHUM, TOHSATUNA, 3aKOHOB,
TEOPUM, BBI3BAHHBIE HEMOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEIEIIEMOTO
MOHSITUSI; OIIMOKH, BEI3BAaHHBIC HE COOJIFOJICHUEM YCIIOBUM MPOBEIEHUS OIbITA WU
VU3MEPEHU.

2.0mmOKu B YCJIOBHBIX OOO3HAYCHUSX HA MPUHIMUIHAIBHBIX CXEMaX;
HETOYHOCTH YepTEeXKeH, rpaQuKOB, CXEM.

3.1Iponyck wiM HETOYHOE HANKWCAHUE€ HAWMMEHOBAHUM  €IWHMII

busnyeckux BennyuH. 4. HepanmonanbHbIi BIOOP X072 pELICHUS.

Heoouempi.

1 HepauuonanbpHbie 3aIKCH npu BBIYMCIICHUSAX,
HEpalMOHAJIbHbIE TMPUEMBl  BBIUMCIECHH, MpeoOpa3oBaHUN U pElICHUI
3a1a4.

2. Apudmernyeckne OIMUOKM B  BBIUYMCICHHSX, €CIH OTHU

OMOKK TpyOO HE MCKAKAIOT PEATbHOCTh MOJIYYEHHOT'0 pe3ybTara.



3. OtpaenbHble TOTPEMIHOCTH B (POPMYIHPOBKE BOIMpOCA WU

OTBCTA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
N HaumeHoBanue (uudppoBbie) —
. pa3aejioB U T€EM KonrTpoabubie | IlpakTuyeckue yuer paboueit nporpamme!
n/n Bcero o0pa3oBaTesbHbIE BOCNUTaHMUA
NMporpaMmal padoThI padoThI
pecypchbl
1 buonorus kak Hayka 1 bubmmoreka LIOK Eag&)? ggHTa 12051
y https://m.edsoo.ru/7f41c292 p p 1
Nunuuuposanue n
MOJJICPAKKA
PICCJICI[OB&TCJ'IBCKOI?I
ACATCIIbHOCTHU
) JKuBBle cucTeMBl B UX 9 bu6mmoreka [JOK LIKOJIbHUKOB B paMKax
M3y4yeHUEe https://m.edsoo.ru/7f41¢292 | p€aIu3aliuu UMHU
WUHIUBUIYAIbHBIX U
T'PYIIIIOBBIX
HCCICAO0BATCIIbCKUX
MIPOEKTOB
Bosneuenne yyammxcs
B KOHKYPCHYIO
3 Buosorust KieTku 2 0.5 bubmorexa HOK aKTUBHOCTb,
https://m.edsoo.ru/7f41c292 ONMUMITHAB]
4 XuMuueckas 10 1 bu6mmotexa LIOK BeemupHbIi neHb
OpraHHU3aLHs KJIETKU https://m.edsoo.ru/7f41¢292 | Ka1€CTBa
5 Crpoenne u GpyHKIHHI 8 2 bubmioreka IIOK BeemupHblii ienb
KJIETKH https://m.edsoo.ru/7f41c292 | AMMYHHUTCTA



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OOMeH BEIECTB U

bu6mmoreka [JOK

Bcemupnsii Jlenp

6 9 1 310pPOBbs
MPEBPAILSHHE JHEPTit B https://m.edso0.ru/7f41c292
KJIETKE
Hacnencreennas EuG HOK Passutue UrpoBbIX
nOIMOTEKA o
7 9 0.5
nHGopmanns H https://m.edso0.ru/7f41c292 popm y4ebHoi
peanmuzanus e€ B KJIETKE [eATeNbHOCTM
8 JKu3HEeHHBIA UK 6 1 bubmuorexa [JOK [leHb POCCUINCKON HaYKK
KJIETKH https://m.edso0.ru/7f41c292
9 CTpOGHI/Ie u Q)YHKHI/II/I 17 15 BuoamoTeka LHOK Bcemu PH bI AEHb
OpraHu3MOB ' https:/m.eds00.1u/7f41c292 | ymmyHMTETa
10 PasmHoxxenue u 8 15 bu6mmoreka [JOK Egg(cl))gi)glgHTaHHH
pa3BUTHE OPTraHU3MOB ' https://m.edso0.ru/7f41¢292
[eHeTrka — HayKa o Pa6ora o
HACJIEICTBEHHOCTH U Bu6mmotexa IJOK npohopreHTaKu
11 2 0.5
H3MEHUYHNBOCTH https://m.edsoo.ru/7f41c292
OpPraHu3MOB
Nunnuuposanue n
IMoaACpKKa
HCCHCHOB&TCHBCKOﬁ
ACATCIIBHOCTHU
3aKOHOMEPHOCTH Bu6miorexa [IOK IIKOJIbHUKOB B paMKax
12 10 1 peanu3anuu UMHu
HACJIE€ICTBEHHOCTH https://m.edsoo.ru/7f41c292

WHJUBUTyaTbHBIX U
IPYIIIOBBIX
MCCIEI0BATEIbCKUX
MIPOEKTOB
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Passutne Urposbix
3aKOHOMEPHOCTH bubmotexa [IOK o
13 U3MEHYHUBOCTHU 6 1 https://m.edsoo.ru/7f41c292 ¢OpM yqe6HOM
AeATeNIbHOCTU
bu6moreka [JOK
14 Pencrria senopeka 3 0.5 https://m.edso0.ru/7f41c292
Pa6Gora o
bu6moreka [JOK
1 4 1 IpoMOoprucHTALIUU
> (CeneKis oprausmon https://m.edsoo.ru/7f41c292 P (b p I
BuorexHomorus u Ent oK Pabora o
16 CHUHTETHYECKas 4 nbmaorexa 11 npoQopreHTaLNH
https://m.edsoo.ru/7f41c292
ouosorus
17 Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO 102 13

YACOB IIO ITPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka Kourpoabubie | IlpakTnueckue bp
Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmoreka [IOK
buonorus kak KOMILJIEKCHAsI HAyKa U Kak
1 4TS COBDEMEHHOrO OBIecTEa 1 https://m.edso00.ru/863e6122
P - https://m.edso00.ru/863e632a
. bubmmoreka LIOK
2 JKuBble cucTemMbl U UX CBOICTBa 1 https://m.edsoo.ru/863e6122
3 VYpoBHeBasi opraHu3alus >KUBbIX CUCTEM 1 bubmmoreia LIOK
P P t https://m.eds00.ru/863e6564
4 Hcropust OTKpBITUSA U U3YUYEHUS KIETKH. 1 bubmmoreka [{OK
Knerounas reopus https://m.edso00.ru/863e674e
MeToabl MOJEKYJIIPHON U KJIETOYHON
ounonoruun. [IpakTrueckas padora
«M3yueHne MeTo10B KJIETOYHON OMOIOTHH bu6motexa [IOK
) 1 0.5
(xpomarorpadus, sneKTpodopes, https://m.edso00.ru/863e6b72
nuddepeHuanbHoe HeHTpUyTrupoBaHHUE,
[ILIP)»
bubmorexa [IOK
6 X i 1
VIMITICCIHIL CocTap [CT https://m.edso00.ru/863e6b72
7 MuHepasbHbIE BEIIECTBA KIETKH, UX 1 bu6mmoteka IIOK
Ouonoruyeckas poJb https://m.eds00.ru/863e6870
3 Opranuyveckre BemecTBa KISTKH — OEeNKH. 1 05 bu6morexa [IOK

JlabopaTopHas pabora «OOHapyxeHHE

https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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OEJIKOB ¢ IIOMOIIBKO KAYCCTBCHHBIX

peaxkuuii»

9 CoiicTBa, knaccuukanus u QyHKIHH bu6motexa [IOK

0enKoB https://m.edsoo.ru/863e6e88
bubmuorexa [IOK
Opranuveckre BEmeCTBa KICTKH —

10 https://m.edso00.ru/863e6ff0
YTICBOILH https://m.edso00.ru/863e716¢
Oprannueckue BENeCTBa KIECTKA — bubmorexa HOK

11 P https://m.edso00.ru/863e6ff0
FHTIRE https://m.edso00.ru/863e716¢
Hyxneunossie kucnotel. JIHK u PHK.

12 JlabopaTopHas pabora «lccnenoBanue 05 bu6motexa [IOK
HYKJICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 ' https://m.edso00.ru/863e766¢
KJICTOK Pa3JIMYHBIX OPraHU3MOBY»

13 Crpocnue u pynkiuu ATO. [Ipyrue bubmmoreka [IOK
nykineozuaTpudocdatsr (HTD) https://m.edso00.ru/863e7c98

14 CexBenupoBanue JJHK. Metoabl reHOMUKH, but6moreka [JOK
TPaHCKPUIITOMUKHU, ITPOTEOMUKHU https://m.edso00.ru/863e7aae

. bu6motexa [IOK

15 Metozet cTpyKTypHOl Guosorin https://m.edso00.ru/863e7dc4

bub6muorexa IIOK

16 T T

UmbI KIeToK. [IpokapuoTnyeckas KieTka https://m.edsoo. /86367966
CrpoeHune 3yKapuOTHUYECKON KIETKH.
17 HTI;KTiiemc}:; p:eﬁ: «I/II<3 . :EI/IZK(ID/IBOP'ICTB 05 Bubmmorexa [IOK
P . P v ' https://m.eds00.ru/863e796e
KJIETOYHON MeMOpaHb»
18 IToBepxXHOCTHBIN anmapaT KJICTKH bubmmorexa [IOK
p P https://m.eds00.ru/863e7540
19 OnHomeMOpaHHBIE OPraHOUABI KIIETKH. 0.5 bu6moteka [IOK
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[IpakTrueckas pabora «M3yueHue
JBUKEHUS UTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaX»

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

[TonyaBTOHOMHBIE OPraHOU/IbI KIIETKU:
MUTOXOHJIpHUH, TIIacTUIBL. JlabopaTopHas

bubmoreka [JOK

20 05
pabora «ccnenoBanue naa3Moian3a u https://m.edsoo.ru/863e7f4a
JeTIa3MOJIH3a B PACTUTENBHBIX KIETKAX»
bubmorexa [IOK
21 HememOpa € OpraHo e
MEMOPAHTEIC Opratiofasl forerid https://m.edso00.ru/863e81b6
bubmiorexa [IOK
22 Crpoenue u KITUH s71pa
™ (ysikuin 21p https://m.edso00.ru/863e8436
CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
93 sykapuort. JlabopatopHas pabora 05 bubmmoreka [{OK
«M3yueHne cTpoeHus KJIETOK pa3IMyuHbIX ' https://m.edso00.ru/863e86f2
OpPraHu3MOB»
ACCHUMMIIALINS U JUCCUMUIIALINAS — JIBE
CTOPOHBI MeTabosm3Ma. THrbl oOMeHa
24 BeniecTB. JlabopaTopHas padora «M3ydueHue bubmorexa [TOK
] Iz prazp i https://m.edso0.ru/863e8878
KaTaJIUTHICCKOW aKTUBHOCTH ()EPMEHTOB
(Ha MpUMepe aMuUIIa3bl UM KaTajas3bl)y»
DepMEHTATUBHBIN XapaKTep peakiun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
25 abota «/3yueHue ¢pepMeHTaTHBHOTO 0.5 bubmorexa [JOK
P 4 P ' https://m.edso00.ru/863e89a4
pacuieruIeHusI IePOKCHIa BOJOPOaa B
PACTHTEIHHBIX U KHUBOTHBIX KJIETKAX)
bubmmoreka [IOK
26 Benku-akTHBaTOPHI U OCIIKH -MHTHOUTOPBI
P P https://m.edso00.ru/863e8c60
bu6 OK
27 ABTOTpOQHBIN THIT 0OMEHA BEIIECTB nommoreka L

https://m.edso0.ru/863e8c60
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bubmmoreka [IOK

28 )
OTOCHITTES https://m.edsoo.ru/863e8efe
Xemocunrtes. JlabopaTopHas paboTa
29 «CpaBHEHHUE TIPOIIecCOB (DOTOCHHTE3A U 0.5 bubmmorexa [IOK
P POt ' https://m.edsoo.ru/863e8efe
XEMOCHUHTE3a»
AnaspoOHbIe opranu3Mbl. Buabl 6poxeHus.
30 Jlabopatopnas pabora «CpaBHeHUE bubmorexa LIOK
paTOprat p p https://m.edso00.ru/863e8d78
MIPOLIECCOB OPOXKEHUS U JTBIXaHUSD)
A3poOHbIE OPraHU3Mbl. DTaIlbl bubmorexa HOK
31 HEPECTHCCKOro OBMeHA https://m.edso0.ru/863e6ff0
P https://m.eds00.ru/863e716¢
DHeprus MeMOpaHHOT O TpaJleHTa
32 1 OEOHOB CI/IHpTe3 ATq)'p :[60Ta Bubmmorexa [IOK
p N P https://m.eds00.ru/863e9214
npoToHHOW AT®-cruHTa3bI
33 Peakinm MmaTpUuHOTO CHHTE3a bubmoreia LIOK
i ™ https://m.edso00.ru/863e9214
. bubmmoreka [IOK
34 Tpanckpunuus — matpuussiii cuate3 PHK https://m.edsoo.ru/86369336
bubmorexa [IOK
35 Tpaucnsiuus u e€ Tamnsl https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
36 Konguposanue amunoxucior. Poib pubocom bubmorexa [IOK
B OMocuHTE3e OeKa https://m.edso00.ru/863e6122
37 Opranusanys reHomMa y IpoKapuoT U bubmotexa [JOK
9YKapuoT https://m.edso0.ru/863e6564
38 MoueKkyIapHble MEXaHU3MBI 3KCIIPECCUH bu6moteka IIOK
T€HOB Y DYKapuoOT https://m.edso00.ru/863e674e
39 Bupycel — BHekIIeTOUHBIE (DOPMBI KU3HH U 0.5 bubmmoreka [{OK
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obnuraTHbIe mapa3utel. [IpakTuaeckas
paborta «Co3nanue Mozelu BUpyca»

https://m.edso00.ru/863e6hb72

40 Bupycubie 3a0051eBaHUS YellOBeKa, bubmmoreka [JOK
JKUBOTHBIX, PACTEHUI https://m.eds00.ru/863e6b72
bubmuorexa [IOK
41 Hanorexnonoruu B 6M0JIOrMU U METULIUHE https://m.eds00.r/86366870
. bubmmoreka [JOK
42 K HSHCHHEIA IHIKI IUICTKI https://m.edso00.ru/863e6d5¢c
. bubmmoreka [JOK
43 Marprrniit curres JAHK https://m.edso00.ru/863e6e88
Xpomocomsl. Jlabopatopuast pabota bubmotexa [JOK
44 «M3ydeHne XpoMOCOM Ha T'OTOBBIX 0.5 https://m.edso0.ru/863e6ff0
MUKpOIIpenapaTax» https://m.edsoo.ru/863e716¢
bu6morexa IIOK
45 JleneHnue KIETKH — MHUTO3 https://m.edso00.ru/863e6ff0
https://m.eds00.ru/863e716¢
Tunsl kiieTok. KapuoknHes U IUTOKUHES.
46 JlaGopaTtopHas pabora «Habmonenue 05 bu6motexa [IOK
MHTO3a B KJIETKaX KOHUYHMKA KOPEILIKA JIyKa ' https://m.eds00.ru/863e766¢
(Ha roTOBBIX MUKpOIIpErapaTax)»
47 P 3HEHHOI'O IIUKJIA KJIETOK buGmorexa [OK
Ul )KU3HEHHOT
ey t https://m.edso00.ru/863e7c98
bubmorexa [IOK
48 OpraiH3M Kak CAHHOE Lenoe https://m.edsoo.ru/863e7aae
49 Tkanu pactenuii. JlaboparopHas pabora 05 bubmmoreka [JOK
«3yueHue TkaHel pacTeHu» ' https://m.edsoo.ru/863e7dc4
50 TKaHH >KUBOTHBIX U Y€JIOBEKA. 05 bub6mmoreka [JOK

JlabopaTopHas pabora «3yueHue TkaHen

https://m.edso00.ru/863e796e
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ZKHUBOTHBIX»

Opransl. Cuctemsl opranon. JlabopaTopHas

ol pabora «3ydueHune opraHoB IBETKOBOT O 0.5 E::f:/l//lr(r)::(lj(;)?roullé 6367966
pacTeHH
bubmmoreka [JOK
52 Ortopa Tea Opranu3MOoB https://m.edsog ru/863e7540
bubmorexa [IOK
53 JIBUKEHHE OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmotexa [JOK
>4 Hntarue opranusMos https://m.edsog ru/863e7f4a
55 IInTaHne MO3BOHOYHBIX KHUBOTHBIX. bubmmoreka [JOK
[MumeBapuTenbHas CUCTEMA YEJIOBEKa https://m.edso0.ru/863e81b6
bubmmoreka [JOK
5 Jlixattiie Opraiismos https://m.edsog ru/863e8436
57 JIpIxaHue mo3BOHOYHBIX )KUBOTHBIX U bubmmoreka [{OK
yernoBeKa https://m.eds00.ru/863e86f2
58 TpaHCIIOPT BEIIECTB y OPraHU3MOB bubmorexa [TOK
https://m.eds00.ru/863e8878
59 KpoBeHocHasi cuctema mo3BOHOYHbBIX bu6motexa [IOK
JKUBOTHBIX M YEJIOBEKA https://m.edso00.ru/863e89a4
bubmumoreka [IOK
00 Brizezetine y opramiusmos https://m.edsog ru/863e8c60
61 3amura y Opranu3MoB bubmorexa [JOK
https://m.eds00.ru/863e8c60
62 NMMyHHas cucteMa 4enoBeka bubmorexa LIOK
https://m.edsoo.ru/863e8efe
63 PaznpaxxuMocTh 1 peryssiius y OpraHu3MOB bubmmoreka [JOK
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64 I'yMopanbHas peryJisiius 1 3HIOKpUHHAS bu6motexa [IOK
CUCTEMA )KMBOTHBIX U YEIIOBEKA https://m.eds00.ru/863e8d78
bub6moreka [JOK
65 @opMBI pa3MHOKEHHUSI OPraHU3MOB https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716¢
bub6muorexa IIOK
66 I1
O71OBOC PASMHOIREHHE https://m.edso00.ru/863e9214
bub6muorexa IIOK
67 Meii
eHos https://m.edso00.ru/863e9214
I'amerorene3. OOpazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05 bu6motexa [IOK
«3yuenue cTpoeHus MoJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e9336
TOTOBBIX MUKPOIM pernapaTax»
WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — bubmotexa [IOK
69 OHTOI‘GHGZ https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
70 3akiajKa OpraHoB M TKaHEH U3 bubmotexa [JOK
3apOBIIIEBBIX JIUCTKOB https://m.edso00.ru/863e6122
PocT u pa3ButHe xuBoTHBIX. JJabopaTtopHast
71 aboTta «BrIsBIIeHHE TPU3HAKOB CXOACTBA 0.5 bubmorexa [IOK
P . P A ' https://m.eds00.ru/863e6564
3apOJIBIIIEH MTO3BOHOYHBIX KUBOTHBIX)
Pa3mHO)X€EHME U pa3BUTHE PACTEHUM.
72 Jlabopatopnas padorta «CTpoeHue OpraHoB 0.5 bubmorexa IOK
. ' https://m.edso00.ru/863e674¢
Pa3MHOXEHUS BBICIITUX PACTEHUN»
73 Hcropust CTAaHOBIIEHUS U Pa3BUTHS bu6moteka IIOK
TE€HETUKN KaK HayKU https://m.eds00.ru/863e6b72
74 OCHOBHBIE MOHSATHS 1 CHMBOJIBI TCHETHUKH. 05 but6moreka [JOK
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JlabopaTopHas padora «JIpo3oduna kak
00BEKT T'eHETUYECKUX UCCIICIOBAHMID)

https://m.edso00.ru/863e6hb72

3aKOHOMEPHOCTHU HACJIEOBAHUS IPHU3HAKOB.
MoHoru0puaHoe CKpelBaHue.

| bub6moreka [JOK
75 [IpakTnueckas pabora "H3ydenue 0.5 https://m.e dsolcfru 186366870
pe3yJIbTaTOB MOHOTHOPUIHOT O
CKpEIIMBaHUsA Y Ap0o30duibr"
76 Huronoruueckne 0CHOBBI MOHOTUOPHIHOTO bubmmoreka [JOK
CKpEILMBaHUS https://m.edsoo.ru/863e6d5¢c
77 Anamsupyromee ckpemmsanue. Henomnnoe bubmmoreka LIOK
JIOMUHUPOBaHNE https://m.edso00.ru/863e6e88
HuruGpunnoe ckpemuBanue. Ipaktnueckas Bu6miorexa IOK
78 pabora «/syuenne pesysTaton 0.5 https://m.edso0.ru/863e6ff0
JMIHOPHIHOTO CKPEUMBAHNS Y https://m.edso00.ru/863e716¢
Tp030(pUITBI
HHTOHOFI/I‘I@CKI/IC OCHOBBI )II/II‘I/I6pI/I}1HOFO BI/I6J’II/IOTCK3 HOK
79 T — https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢
80 CueruieHHOE HaclIeJ0BaHUE TPU3HAKOB bubmorexa [TOK
https://m.eds00.ru/863e766¢
81 XpoMOCOMHast TeOpHsI HACIIEICTBEHHOCTH bubmorexa [JOK
https://m.eds00.ru/863e7c98
but6moreka [JOK
82 Tenernka nosa https://m.edso00.ru/863e7aae
83 ['eHOTHII KaK IIEITOCTHAS CHCTEMa bubmorexa LIOK
https://m.edsoo.ru/863e7dc4
84 I'eneTnueckuii KOHTPOJIb PA3BUTHS bubmmoreka [IOK

paCTeHHﬁ, JKHUBOTHBIX U YCIIOBCKaA

https://m.edso0o.ru/863e796e
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85 N3MeHYMBOCTh MPU3HAKOB. BHibl bu6motexa [IOK
HM3MEHUYMBOCTHU https://m.edso0.ru/863e796e

bub6moreka [JOK

86 M

O/l QMKAIHOHHAS USMCHIHBOCTS https://m.edsoo.ru/863e7540
BapuaimonHslii psig 1 BapualmoHHas
kpuBast. JlaboparopHas paboTa

. bubmorexa [IOK
«HMccnenoBanue 3aKOHOMEPHOCTEH
87 MOZHHKALHOHHOM H3MEHIHBOCTH 05 https://m.eds00.ru/863e81b6

A H ’ https://m.edso0.ru/863e831e
[TocTpoenue BapuaimoOHHOT O psAja U
BApUALIMOHHOM KPUBOW»

88 I'emoTHmMUecKas H3MECHUYNBOCTD. bubmuioreka [IOK
KoMmOunaTtuBHas H3MEHYNBOCTH https://m.edsoo.ru/863e7f4a
MyTanmonHast U3MEHYUBOCTb.

89 [IpakTueckas pabora «MyTtanuu y 05 bu6mmoteka IIOK
1po30(uUIIBI (Ha TOTOBBIX ' https://m.eds00.ru/863e81b6
MUKpoIIpenapaTax)»

90 3aKOHOMEPHOCTU MYTaIlMOHHOT O TIPOIIECcCa. bubmmoreka [JOK
ONUreHeTuKa U SITUTeHOMHKA https://m.edso0.ru/863e8436

01 I'eneruka genoBeka. [IpakTiuaeckas padora 05 bubmmoreka [JOK
«CocTaByieHUE U aHAIIU3 POJOCIOBHOM ' https://m.edso00.ru/863e8612

92 MeToapl METUIIMHCKOM MeHETUKHU bubmotexa [IOK

A A https://m.edso0.ru/863e8878
3HaveHre MEOUIMHCKON T€HETHKH B
93 IIPEIOTBPAIECHUH U JICUEHUH I'eHETHYECKUX bubmotexa [JOK
PEAOTEP Hlv https://m.edsoo.ru/863e89a4
3a00JIEBaAHUH Y€EIOBEKA
OCHOBHBI€E ITOHATHS CEJIEKIINH. Eu6 1OK
94 JIabopaTtopHas padora «/3yueHue copToB 0.5 rormoreia

KYJBTYPHBIX PACTEHUI U TOPOJ JOMAIIHUX

https://m.edso00.ru/863e8c60
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ZKHUBOTHBIX»

MeTobl CeICKIIMOHHOM paOOTHI.

bubmmoreka [IOK

95 JlabopaTopHas pa6f)Ta «M3ydyeHune MeTo10B 1 0.5 https://m.edsoo.ru/8638c60
CEJIEKIIMM PACTEHUI
JlocTrkeHusl CeNeKInK pacTeHUu 1

96 ’KMBOTHBIX. IIpakTHueckas padbora 1 bubmorexa TIOK

P . p https://m.edsoo.ru/863e8efe
«IIpuBHUBKa pacTeHUN»

97 CoxpaHeHue, u3y4eHue U UCI0JIb30BaHuE 1 bu6motexa [IOK
TEHETUYECKUX PECYPCOB https://m.edsoo.ru/863e8efe
buorexHoyiorust Kak Hayka v OTpaciib

98 mmpousBoacTBa. IIpakTnueckas padora 1 05 bubmotexa [JOK

P g P P ' https://m.eds00.ru/863e8d78
«3yueHne 0ObEKTOB OMOTEXHOIOT UM
OcCHOBHEBIE HAIIPaBJICHUS CHHTECTHY ECKOM Eubmorexa HOK
99 5 P 1 https://m.eds00.ru/863e6ff0
uoJoriH https://m.edso0.ru/863e716¢c
bub6morexa IIOK

100 X 1

POMOCOMHAZ H TEHHA HHXCHEPHA https://m.edso0.ru/863e9214
bub6muorexa IIOK

101 M o 1

CAMHIHCIHIE DHOTEXHOTOTH https://m.edso0.ru/863e9214

102 PesepBHbIii ypok. [ToBTOpenue, o6o0meHue, 1 bu6motexa [IOK

CHCTEeMaTH3allHs 3HaAaHUI https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 102 13.5
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 xknacc/ Aradponosa .b., Cusornazos B.W., O6mectBo ¢

OrPaHMYEHHON OTBETCTBEHHOCTHIO «[PODAY; AKliInOHEpHOE 00IECTBO
«M3parenscTBO «IIpocBemenue»

* buonorus, 11 xnacc/ Aradponosa W1.b., Cuornazor B.1., O6miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AKIIOHEPHOE 0OIIECTBO

«M3parenscTBO «IIpocBenienre»

METOJIUYECKHUE MATEPUAJIBI JIVISA YYUTEJIS

®I'OC. B.H.Kupunenkona, B.1.CuBorna3zoB. Meroauueckoe rmocodue K
yueOnnky H.M.Conuna, A.A.IlnemakoBa «buonorus. Beenenue B OMOIOTHIOY.
10-11 kmacc. M.: Jlpoda,2013.

®I'OC. 3.A.Tomanosa, B.1.CuBornazos Meroanueckoe nocodre Kk y4eOHUKY
H.N.Conuna «buonorus. XXusoit opranuzm» 10-11 kmacc. M.: JIpoda,2014.
®I'OC. Tomanona 3. A., Cusornaszos B. W. buonorus. )Kusoit oprannsm. 10-11
KJIacc: MeToauueckoe nocoobue. — M.: JIpoda.

®I'OC. baroukuii C. B., Pybauesa JI. ., lypxan JI. N. buonorus. XXusoi
opranusm. 10-11 knacc: TectoBbie 3ananus. — M.: Jlpoda.

®I'OC. Mapuna A. B., Cusornazos B. W. buonorus. MHOoroo6pasue »KuBbIx
opranu3moB. 10-11 kmacc: MeToauueckoe mocooue.— M.: JIpoda.

®I'OC. Penena H. b., CuBornazos B. . buonorusa. Yenosek. 10-11 knacc:



MeToandeckoe mocooue. — M.: Jlpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://ru.wikipedia.org/ - cBoOOIHAS SHITUKIIONIC NS,

http://bio.1september.ru/ - snexTponHas Bepcus razerbl «bHOIOT s,
http://www.uchportal.ru — yautensckuit mopran (Meroaudeckue pa3paboTKH ISt

YPOKOB OMOJIOTMH, TPE3CHTALINH )



