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IosicuuTeLHAA 3aIUCKA

[Iporpamma 1o 61oJ0rUK Ha YPOBHE CpellHEro o01Iero oopazoBanus pazpadboraHa Ha ocHoBe @DenepanbHOTO 3aKOHA
oT 29.12.2012 Ne 273-®3 «0O6 o6pa3zoBanuuB Poccuiickoit deneparuny», GI'OC COO, Konnenuuu npenoaaBaHus
yuebHoro npeamera «bruonorus» 1 OCHOBHBIX MOJIOKEHUH (hefiepanbHoi pabouel mporpaMMbl BOCIIUTAHUS.

VYueonsiii npeamet «buonorus» yriyonénnoro ypoHst uzydeHust (10—11 kmaccol) siBIsieTCS OJJHUM U3 KOMIIOHEHTOB
npeaMeTHor obnactu «EcTecTBeHHO-HayuHble npeaMeTb». CormacHo nojiokeHusM OI'OC COO npoduibHbie yueOHbIE
MpPEIMETHI, U3y4aeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA criocoboM auddepeHimanun oO0ydeHUs I HA YPOBHE CPEIHETO
ob1iero oOpazoBaHusi U MPU3BaHbI 00ECIEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
po)eCCHOHANILHBEIM UM BBICIIMM 00pa3oBaHHMEM. B TO ke BpeMs KaXIblii U3 ATHUX y4eOHBIX MPEIMETOB JOKEH OBITH
OPUCHTHUPOBAH Ha TMPUOPHUTETHOE pEIICHHE O0Opa30BaTENbHBIX, BOCIMUTATEIHHBIX U PA3BUBAIONIUX 3a7a4, CBSI3aHHBIX C
npodopreHTaIIeH 00yJarOIUXCs U CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOW O0O0JacTH HAy4YHOTO 3HAHUS, CBS3aHHOTO
¢ Omostoruei, MEIUITMHON, YKOJIOTHEH, TICHX0JIOTHEH, CIIOPTOM HJIM BOCHHBIM JCIIOM.

[Iporpamma mo Ouosioruu 1aét mpeAcTaBiICHUE O e M 3ajadyax U3y4deHusl ydeOHoro mpenmera «buosorusy Ha
yrayOn€HHOM ypOBHE, ompeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYPUPOBAHHE IO
paszjzienam u TeMam, pacrpeiesieHe 1o KjaccaM, PEKOMEHYeT MOCIe0BaTEIbHOCTh U3yUeHUs y4eOHOTO MaTepralia ¢ y4éToM
MEXKIIPEIMETHIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKK YU€OHOr0 MpOoIecca, BO3PACTHBIX OCOOEHHOCTEW O00YyYaroIuXxcs.
B mporpamme o Ouonoruu peayn3oBaH MPUHIUI TMPEEMCTBEHHOCTH C H3yYE€HHUEM OHOJIOTMH Ha YPOBHE OCHOBHOTO
ob1iero oOpa3zoBaHus, Onarojapsi yemy MNpOCMaTPUBACTCS HAIMpPABICHHOCTh Ha TMOCIEAYIOIIEee Pa3BUTHE OMOJIOTHYECKUX
3HAHWUU, OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, IKOJIOTHYECKOTO MBIIUICHHUS,
IPEACTaBICHUN O 3J0pOBOM 00pa3e KU3HHM, Ha BOCITUTAHUEOSPEKHOTO OTHOIICHHUS K OKpYKalollew MpupoaHou cpene. B
porpamMme 1o OMOJIOrMH TakKe MOKa3aHbl BO3MOKHOCTH yueOHoro npeamMera «buonorus» B peanuzanuu tpedoBanuit ®I'OC
COO K MmIaHUPYEMbIM JHUYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yibTaTaM OOy4eHHs U B (OPMHPOBAHUU
OCHOBHBIX BHUJIOB yue€OHO- MO3HABATEIBHOM NESITEIHHOCTH OOYYaroIIUXCsl MO0 OCBOCHHUIO COJIEpPKaHHS OMOJOTUYECKOTO
00pa3oBaHUs HA YPOBHE CPETHETO O0IIEro 00pa3oBaHusl.

VY4eOubiii npeameT «buonorus» Ha ypoBHE CpeIHEro o0Iero oopa3oBaHus 3aBepIiacT OMOJIOTHYECKOe 00pa3oBaHUE B
IIKOJIE 1 OPUCHTUPOBAH Ha PaCHIMPEHUE U YyriyOJIeHUE 3HAHUN 00yUaoIUXCsl O )KUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTUN U OUOJIOTUH PAa3BUTHS, TEHETUKU, CEJICKIINH, OMOTEXHOJIOTUH, YBOJIIOIIMOHHOTO YUEHUS



Y DKOJIOTHH.

Nzyuenne yueOHoro npeamera «buosiorus» Ha yriayOIeHHOM ypOBHE OPUEHTUPOBAHO HA MOJATOTOBKY O00YYAIOUINXCS K
MOCJIEIYIONIEMY TOJYYEHUIO OUOJOTrMYecCKOTo OOpa3oBaHMsS B By3aX W OpraHU3AlMSAX CpPEAHEro NpodeccHOHaTbHOTO
oOpazoBanus. OCHOBY €ro coOJep>KaHUS COCTaBJISIET CHCTeMa OWOJIOTMYECKUX 3HAHUW, TMOJYYEHHBIX NpU H3YyUYECHUHU
OOy4arOIIMMUCS COOTBETCTBYIOIIMX CUCTEMATUUYECKUX Pa3/eioB OMOJIOTMM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, B
10—11 xnaccax 3TH 3HaHUS TOJIy4aloT pa3BUTHE. Tak, paclIUpeHbl U YriayOJIeHbl OMOJIOTMYECKUE 3HAHUSO PACTEHUSX,
KUBOTHBIX, Ipubax, OaKTepusix, OpraHM3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSAX J>KMU3HM, JOIMOJIHUTEIBHO BKIIOYECHBI
OMOJIOTUYECKHUE CBEACHMS MPUKIAIHOIO U MOMCKOBOTO XapaKkTepa, KOTOPbIE€ MOKHO HCIIOJIb30BaTh KaK OPHEHTHPHI IS
noceAyIoLero Bpioopa npodeccuu. Bo3moxHa Takke HHTErparus OMOJIOTHYECKUX3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSIMH,
MOJIYYCHHBIMHU 00YYaIONUMUCS MPU U3yUYEeHUU(PU3UKHN, XUMUH, Te€Orpapuu 1 MaTEMaTUKH.

CtpykTypa mnporpaMMmbl MO OHOJIOTHMM OTpa)XaeT CHUCTEMHO-YPOBHEBBIM M SBOJIOUUOHHBIN MOIXOJbl K H3YYEHHIO
ouonorun. CorjaacHO UM, H3YYalOTCSl CBOMCTBAM 3aKOHOMEPHOCTH, XapaKTEpPHBIE JISi KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3alMH, 3BOJIIOLNN OPTraHUYECKOro MUpa Ha 3emile, COXpaHEeHUsI OMOJIOTMYECKOro pa3HooOpasusIuianeTsl. Tak, B 10
KJIacCe M3YYalOTCS OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OWOJIOTUU, SMOPHOJIOTUU M OWOJIOTUM Pa3BUTHUS, TEHETUKU U
CEJICKITUU, OMOTEXHOJIOTUU U CUHTETHYECKOM OMOJIOTUHU, aKTyaIM3UPYIOTCS 3HAHHS 00YyJaronuXxcs 1Mo 00TaHUKe, 300JI0THH,
aHaToMuH, (pusnosioruu yenoseka. B 11 kimacce u3ydaroTcs 3BOJTIOLMOHHOE YYEHUE, OCHOBBI HKOJIOTHH U yueHHe o brocdepe.

VYyeonsiii npeamet «buonorus» npusBaHa 00eCeuyrnTh OCBOEHUE 00yJYatOUUMUCA OMOJIOTMYECKUX TEOPHU U 3aKOHOB,
Wy, IPUHIIMIIOB U IIPABUJI, JIEKAIIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MAPA, 3HAHUM O CTPOCHHH,
MHOT000pa3i U OCOOCHHOCTAX KJIETKH, OpraHu3Ma, MOMyJsluHd, OMOLEH03a, SKOCUCTEMbl, O BBIIAIOMIMXCS HAYYHBIX
JOCTUKEHHSIX, COBPEMEHHBIX HCCIIEAOBAHUAXB OMOJIOTUH, IPUKIIATHBIX acleKTaxX OMOJornYecKnX 3HaHui. JIJia pa3BUTUA U
NOJJIEP’)KaHU MHTEpeca O0y4arolUXcsi K OMOJIOTUM HapsiAy CO 3HAYUTENIbHBIM OOBEMOM TEOPETUYECKOrO0 MaTepualia B
COJIEp’KaHUU MPOrPaMMBbl MO OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHUS U Pa3BUTHUS TOW WU MHOU
o0sacTi OMOJIOTUH, BKIJIAJIOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pEHICHUE BaXHEHIIMX OWOJOTMYECKUX U
AKOJIOTMYECKUX TTPOOJIEM.

Lens u3yuenust yueOHoro npenmera «buosorus» Ha yriiy0JIEHHOM YpOBHE — OBJIaJIeHHE O0yUYalOIIMMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMK KUBBIX CUCTEM Pa3HOTO paHra U MpUOOpEeTeHHE YMEHUW HCIOIb30BaTh 3TH
3HaHMS B QOPMUPOBAHUU MHTEPECA K ONPeNeSIEHHON 001acTi NPoPeCcCHOHANBHON ACITENbHOCTH, CBSI3AHHOW C OMOJIOTHEH,



WIM K BbIOOpY y4eOHOro 3aBeleHHUs ISl POJOJDKEHUs OMOIOrMYecKOro 00pa3oBaHusl.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriayOJaéHHOM ypoBHE 0OecreunBaeTCsl PEIICHUEM
CJIEIYIOLIUX 3a]a4:

OCBOCHHE O0YYaIOIIUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTMUECKHX TEOPHSIX, KOHLEMIHSIX,
rUNoTe3ax, 3aKOHaX, 3aKOHOMEPHOCTSIX UM MpPaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTHHY
MHUpa; O CTPOEHUH, MHOIrOoOOpa3sMu U OCOOEHHOCTSIX OHOJOTMYECKUX CHCTeM (KJIE€TKA, OpraHu3M, MOMYJISIUs, BHI,
ouoreoiieHo3, Onocdepa); 0 BELAAIONINXCS OTKPHITUSIX U COBPEMEHHBIX UCCIIE0BAHUIX B OMOJIOTHH;

03HAKOMJICHUE 00YYaIOIIMUXCSl C METOIaMU TTO3HAHUS )KMBOU TPUPOABI: UCCIIEOBATEILCKUMU METOJIAMUA OMOTOTHYECKUX
HayK (MOJICKYJIIPHOM U KJIETOYHOU OHMOJIOTHU, SMOPUOJIOTUU U OMOJIOTHUH PA3BUTHUSI, TEHETUKH U CEJIEKIUU, OMOTEXHOIOTUU
U CHUHTETUYECKOM OHMOJIOTHUH, MaJCOHTOJOTHUH, SKOJOTHU); METOJAaMHU CaMOCTOSITEIIBHOTO MPOBEACHUS OHUOJIOTHYECKUX
UCCJIeIOBAHUM B JaOOpaToOpuu U B Npupo/ie (HabIt0ieHne, u3MEPEHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHHE O0YYaIOUUMHUCA YMEHUSIMU: CAMOCTOSITEIbHO HAXOAUTh, aHAJTU3UPOBATh U UCIOJIb30BAaTh OMOJIOTUYECKYIO
UH(GOPMAIIUIO; TI0JIb30BAThCSI OMOJIOTMYECKON TEPMUHOJIOTHEM M CHMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXAY pa3BUTHEM
OMOJIOTUU U COIMATLHO-PKOHOMUYECKUMH M JKOJIOTMUYECKHMMHU TpOoOJIeMaMu YeJOBEUECTBA;, OIEHUBATh  MOCIEACTBUS
CBOEH  JESATENbHOCTHM MO  OTHOIICHUIOK OKPYKAIOIIEH MPUPOTHOU cpesie, COOCTBEHHOMY 370POBBIO U 3I0POBBIO
OKPYKAIOIUXJTI0JIeH; 000CHOBBIBAThH M COOJIIOIATH MEPhI MPOGUIAKTUKN HHPEKIIMOHHBIX 3a00JI€BaHU, TIPaBUIIa MOBEICHNUS
B MpUpOJie U oOecrieueHus: 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITUSIB O0JACTH OMOJIOTHY;

pa3BUTHE Yy OOYYaIOIIMXCS  WHTEJUIEKTyaldbHBIX M  TBOPUYECKHUX CIOCOOHOCTEM B Mpoliecce 3HAKOMCTBA C
BBIJAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU

UCCIIEJOBAaHUSIMH B OMOJIOTHM, pelIaeMbIMU €10 MpoOJeMaMH, METOJOJIOTHMEed OHOJIOTMYECKOTO HCCIEIOBAHMUS,
MIPOBEACHUS SKCIEPUMEHTAIbHBIX HWCCIEIOBAHUM, pEHIeHUs] OMOJOTMYECKHUX 3aJay, MOJEIUPOBAHMS OHUOJIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAHUE y OOYYalOIIMXCA LEHHOCTHOTO OTHOLUEHUS K KUBOM MPUPOJE B LEIOMHU K OTACIbHBIM €€ 00bEeKTaM M
SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOM, T€HETUYECKOM TI'paMOTHOCTH, OOIIEH KyJIbTyphl IOBEACHHUS B IPUPOJIE;
MHTErPALMHECTECTBEHHO-HAYYHbIX 3HAHU;

npuoOpeTeHue 00yYarOIUMUCA KOMIETEHTHOCTH B PAlMOHAJIBLHOM MPUPOJONOIb30BAaHUH (COOMIOEHNE TMPaBUII



NOBEJCHUSI B TMPUPOJIE, OXpaHbl BHUAOB, SKOCHUCTEM, OMOCHEpPHI), COXPAHEHWU COOCTBEHHOTO 3JI0POBbS U 3/10POBbS
OKpYKaIMuxXJtoen (coomoaeHnss Mep npopuIaKkTUKu 3a00yieBaHui, obecreueHrne 0e30MacHOCTH JKU3HEACATEIHHOCTA B
YpEe3BbIYANHBIX CUTYalUSIX MPUPOJHOTO M TEXHOTCHHOI'O XapakTepa) Ha  OCHOBE  HUCIIOJb30BAaHUSA  OMOJIOTUYECKUX
3HAaHUW W yMEHUWB NOBCEIHEBHOM KU3HU;

CO3/IaHKE YCIOBHH ISl 0CO3HAHHOTO BBEIOOPA 00YyJarOIIMMHUCS HHANBUAYATBHONH 00pa30BaTeIbHON TPACKTOPHH,

CIIOCOOCTBYIOLIEH —MOCTEAYIOIEMY TPOPECCUOHAIBHOMY CaMOONPEEICHUIO0, B COOTBETCTBUU C
WHUBUTyAIbHBIMUA UHTEpPECAaMU U TIOTPEOHOCTSIMHU PETHOHA.

OO11ee YnCITo 9acoB [T M3y4YeHHs OnoJIoruy Ha yriryoiaeHHoM ypoBHe B 10 kiacce — 102 yaca (3 gaca B Hezento.

OT60p opranu3anoOHHBIX (HOPM, METOIOB U CPEJICTB 00YUEHUSI OMOJOTUHUOCYIIECTBIACTCS € Y4E€TOM crenuduku
ero  CoJAepIKaHMs W HalpaBJICHHOCTH HAa TPOAODKEHHE OHMOJIOTUYECKOTO OOpa3oBaHHS B OPraHU3ALMSAX CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIOBUEM TIPH 00YUYEHUW OMOJIOTUN Ha YIIIyOJIEHHOM YPOBHE SIBIISIETCS MPOBEACHUE JTAOOPATOPHBIX U
npakTHueckux padoT. Takxke ydacTue 0OOYyYarOIIUXCS B BBHIMOJTHEHHHM TMPOEKTHBIX U Y4eOHO-HCCIENOBAaTENbCKUX PadoT,
TEMaTHKa KOTOPBIX OINpPEAENAETCS YUYUTEJIEM Ha OCHOBE MMEIOUIMXCS MaTepuaibHO- TEXHUUECKHUX PECYpPCOB U MECTHBIX
IIPUPOIHBIX YCIOBUM.

Conep:xkanue 00y4eHust

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHass Hayka. Kparkas uctopusi pa3Butus Ouosoruu. buonornyeckue Haykd u
u3ydaembie UMH 1poosieMbl. DyHaMeHTanbHbIC, TPUKIIATHBIC U TIOMCKOBBIE HAYYHBIE UCCIIE0BAaHUS B OMOJIOTUH.

3HadeHue 6nosoruu B HOpMUPOBAaHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. [Ipodeccuu, cBszaHHBIC

C OHMOJIOTHEMN. 3HaueHue OMOJIOTMM B MPAKTUYECKON NESITEILHOCTH YeJIOBEeKAa: MEIUIIMHE, CEJIhCKOM XO3SMCTRBE,
MPOMBIILJICHHOCTH, OXPAaHE MPUPO/IBI.
JleMmoHCTpaIuu

[Toptpetsr: Apuctorenn, Teodpact, K. Jlunneit, XK.b. Jlamapx, Y. [apsun,yY. I'apseit, I'. Mennens, B.W.
Bepuanckmii, W.II. IlaBnoB, W.M. Meunukos, H.W. Basunos, H.B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, JI.K.



benses.
Tabmuiel 1 cxembl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamMmuy, «CucremMa OMOJOTHUYECKUX HAYKY.

Tema 2. /KuBble cUCTEMBbI U UX H3yYeHHE

XKuBble cucTteMbl Kak mpeaMer u3ydeHusi ouonoruu. CBOWCTBA UBBIX CHUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JUACKPETHOCTb M LEJIOCTHOCTb, CJOXHOCTb U  YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHHU3alus,
CaMOBOCIIPOU3BEICHUE, pA3APAKUMOCTD, U3MEHYUMBOCTD, POCT U PA3BUTHE.

YPpOBHU OpraHu3allii >KUBBIX CUCTEM: MOJIEKYJISPHBIA, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIN, MOIYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHoreoneHoTnueckuit),ouocdepusiii. [lporeccel, npoucxoasiiye B )KUBbIX cucreMax. OCHOBHbBIE
npu3Haky xuBoro. Kusnp kak ¢popma cymiectBoBanusi marepun. Hayku, nuzydaroniue »KuBble CUCTEMbI Ha PA3HBIX YPOBHAX
OpTraHu3alllH.

N3yuenue ®uBbIX cucteM. MeTo sl Ononornieckoit Hayku. HaGmonenne, nusmepeHue, SKCepuMEHT, CUCTeMaTH3aIlus,
MeraaHainu3. IloHATHE 0 3aBUCMMON U HE3aBUCUMOMN nepeMeHHOM. 1nanupoBanue skcriepumenta. [loctaHoBka u ipoBepka
runore3. HyneBas rumote3a. Ilonstue BbIOOpKM u €€ HocTOBEepHOCTh. Paz0Opoc B Omosornyeckux AaHHbIX. OLeHKa
JOCTOBEPHOCTH IIOJyYEHHBIX pe3ysibTaToB. [IpUUMHBI HCKaKEHUs PE3YIbTATOB dKCHepuMeHTa. [lonsaTrne cratucTnyeckoro
TeCTA.

JleMoHCcTpauu
Tabmuipt u cxembl: «OCHOBHBIE MPU3HAKH JKU3HI», «BHOOTHYECKUE CHCTEMBI»,

«CBoOMCTBa )KMBOM MaTepun», «YPOBHU OpraHu3allMd XUBOM NpUpOIb», «CTpOeHUE KUBOTHOM KIETKW», « TkaHu
XKUBOTHBIX», «CHCTEMbl OPraHOB YEJIOBEUECKOro opraHuzMma», «buoreoinenos», «buocdepa», «MeTosbl U3y4eHUS KUBOK
IIPUPOIBI».

OobopynoBanue: 1a00paTopHOE 000PYIOBAHUE JIJIs IIPOBEACHMS HAOIIOICHUI, U3MEPEHH, SKCIIEPUMEHTOB.
[TpakTrueckas padora
«Hcronp30BaHKe Pa3IMYHBIX METOA0B IIPH U3YUYCHUN KUBBIX CHCTEM.

Tema 3. buoJiorus KJIeTKku
Knetka — cTpykTypHO-(pyHKIIMOHAIbHAS equHUIA )KUBOTO. McTopus oTkpbiTus kinetku. Paboter P. I'yka, A. JleBeHryxka.
Knerounas teopus (T. llIBanu, M. Illneiinen, P. BupxoB). OCHOBHbIE MTOJ0KEHUSI COBPEMEHHOW KIETOUYHOU TEOPUH.



MeToabl MONEKYNAPHON U KNETOYHOW BMONOrMU: MUKPOCKOMUA, XpomaTorpadusa, anekTpodopes, MeTos MeyeHbIx
atomoB, auddepeHUManbHoe UEeHTPUDYrMpoBaHUE, Ky/bTUBMPOBAHUE KNETOK. M3yyeHue (PUKCUPOBAHHbIX K/AEMOK.
INEeKTPOHHAA MUKPOCKoNUA. KOHGOKaAbHAA MUKPOCKONUA. BumaneHoe (npuxu3sHeHHoe) uzyyeHue KaAemok.

JleMoHCcTpauu
[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llIneitnen, P. Bupxos, K.M. bap. Tabnuupr  u CXEMBI:
«CBETOBOM MUKPOCKOI, «ONEKTPOHHBIA MHUKPOCKOIDY,

«HMcTropust pa3BUTHS METO0B MUKPOCKOITAN.
OOopynoBaHMEe: CBETOBOM  MHKpPOCKON, MHUKpOIpENnapaTrbl pacTUTEIbHBIX,’KUBOTHBIX U OAKTEpUAIbHBIX
KJIETOK.

[TpakTryeckas paboTa
«3yyenrne MeToMOB KJIETOUHOM Owuosioruu (xpomartorpadus, snektpodopes,auddepeHimaibrHoe
ueHtpudyruponanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHWMHUYECKHUNA COCTaB KIETKH. Makpo-, MUKPO- U YIBTPAaMHUKPO3JIEMEHThL. Boaa 1 e€poib Kak pacTBOPUTENS, pearcHra,
y4acTUE B CTPYKTYPUPOBAHUU KJIETKH, TEIIOpEeryisiinuu. MuHepaabHble BellecTBa KIETKH, X Ouosiorndyeckas poib. Posb
KaTHOHOB U aHUOHOB B KJIETKE.

Opranudeckre BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBINA cocTaB 0enkoB. CTPYKTYpHI
OenkoBoil Mosekynbl. [lepBuunast cTpykrypa Oenka, menTuaHas cBsi3b. BropuuHas, TpeTHUHasA, YETBEPTUUHAS CTPYKTYPBHI.
Henarypanus. CoiictBa 6enkoB. Kinaccuduxarus 6enkoB. buonornueckue pyHnkuun 6enkoB. [Ipuonul.

YrneBoabl. MoHOcaxapuapl, AUCaxapybl, OJUrocaxapujabl U mosucaxapuabl. OOmui TUIaH CTpoeHHs U (PU3UKO-
XUMHYECKHE CBOIMCTBA yIiieBOA0OB. buonornueckue GyHKINN yTI€BOIOB.

Jlunuasl. 'mapopunsHO-ruapodoOHbIe cBoiicTBa. Knaccudukanus aunuaos. Tpuriuuepuasl, Gpochoaunuasl, BOCKH,
crepounsl. buomornueckne QpyHkiuu munuaoB.O0MmMe  CBOHCTBA  OHMOJIOTMYECKUX  MEMOpaH — TEKYYECTb,
CIOCOOHOCTh K CAMO3aMbIKAHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK nu PHK. Ctpoenne HykinenHoBbIX KUCIOT. Hykneotuasl. [IpuHIMI KOMITIEMEHTAPHOCTH.
[TpaBuno Yapradda. Crpykrypa JIHK — nBoiinas cnupans. Mectonaxoxaenue u ounonorndeckue Gpynkmun JIHK. Buast
PHK. ®ynkiuu PHK B knetke.



CtpoeHue monekynbl AT®. Makposprnyeckne cBasnm B monekyne ATD. buonornuyeckue GYHKUUM ATO.
BoccTtaHOBNEHHblE MEPEHOCUYMKU, UX GYHKUUMK B KneTke. Apyaue Hykneoduompugocgpamel (HT®). CekBeHnposaHue AHK.
MemoOdbi 2eHOMUKU, MPAHCKPUNMOMUKU, MPOMmMeoMUKU.

CTpyKTypHaa buonorma: buoxmmmyeckme n buodpumsmnyeckme MccreaoBaHMA COCTaBa M NPOCTPAHCTBEHHOM CTPYKTYpbI
buomonekyn. MoodenuposaHue cmpyKkmypsl U yHKUUl buomonekyn u ux Komrmaekcos. KomnsromepHoili Ou3aliH u
opz2aHu4YecKuli cuHme3s 6UOMOeKyn U UX HernpupoOHbIX AHAs0208.

JleMoHcTpanuu
[Toptpetsr: JI. ITonunr, Jx. YorcoHn, ®. Kpuk, M. Yunkunc, P. ®@pankinun,®. Conrep, C. [Ipy3unep.
Juarpammel: «PacripeneneHue XMMHUYECKUX JJIEMEHTOB B HEKHMBOM IPUPOJEY,
«Pacrnpenenenne XMuMUYECKUX AJIEMEHTOB B KUBOU MIPUPOJIEN.
Tabnuub! u CXEMBI: «Ilepnonnueckas Tabnuia  XUMHYECKHX AJIEMEHTOBY,
«CTpoeHrne MOJEeKynbl BOAbD», «BemecTtBa B cocTaBe OpraHu3MoBy», «CTpoeHue MOJEKyJbl Oenkay, «CTpyKTypbl
OEJIKOBOW MOJIEKYJIbD, «CTpOEHHE MOJIEKYJ YIIIEBOJAOBY», «CTpO€HHE MOJEKYJ JIMMHUI0B», «HyKIIEMHOBBIE KHCIIOTBDY,
«Ctpoenue Mosiekysbl ATOy.
OO6opyioBaHKE: XUMUYECKAsI [TOCYy1a U 000pyA0BaHHUE.
JlabopaTtopHast pabora «OOHapykeHHe OETKOB C TOMOIIBI0 KAa4eCTBEHHBIXPEAKITUI.
JlaGopatopHas pabota «MccnenoBaHue HYKIEHHOBBIX KHUCIIOT, BBIJEICHHBIXU3 KJIETOK PA3TUYHbIX
OpPraHu3MOB).

Tema 5. Ctpoenue 1 QyHKIIMH KJIETKHU

Tumnbl KIETOK: SyKaproTHUecKas 1 npokapuotuieckas. CTpykTypHO- (yHKIIMOHATIbHBIE 00pa30BaHUs KICTKH.

CrpoeHue npokapuoTuieckon kieTku. Kinerounas crenka 0aktepuit u apxeil. OCOOEHHOCTH CTPOCHUS reTepoTpodHOM
1 aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MECTO U pojIb IPOKAPUOT B OMOLIEHO3AX.

Crpoenue u (GyHKIIMOHUPOBAHHUE dyKapHoTHiyeckoi kieTku. [InazmaTuueckas memOpana (mnazmaiemma). CTpykTypa
IIa3MaTUYecKo MeMOpaHsbl. TpaHCIIOPT BEIIECTB Uepe3 IM1a3MaTuuecKyro MeMOpaHy: nmaccuBHbIi (AudPy3us, odieryéHnas
muddy3ust), akTUBHBIN (TEPBUYHBIA ¥ BTOPUYHBIN aKTUBHBIN TpancnopT). [lomynponnuiiaemocts MeMOpansl. Pabota Hatpuii-
KaJIMEBOI'0 Hacoca. DHAOLUUTO3: MUHOLMUTO3, (paronuTos3. Jx3ounto3. Kinerounas crenka. CTpykTypa U QyHKIUU KIETOYHOU



CTEHKH pacTE€HUM, TpuOoB.

Hurornasma. [urozons. [{utockener. JBrwkenue murtomiasmbl. OpraHouibl kieTkd. OHOMEMOpaHHbIE OPTaHOUIbI
KJIeTKH: dH01u1azmatudeckas cetb (O11C), anmapar [Nompmku, nu30coMbl, UX cTpoeHue u (pyHkiuu. B3anmocss3b

OAHOMEMOPaHHbIX OpPraHoOMA0B KNeTKn. CTpoeHne rpaHyaspHOro petTukynyma. MexaHusm HanpasneHusa 6enkos e 3IIC.
CuHTEe3 pacTBOpMMbIX 6enKoB. CUHTE3 KNeTOYHbIX MeMbpaH. MnagKkuin (arpaHynspHbIA) 3HA0NNA3MATUYECKUN PETUKYYM.
CekpeTopHas dyHKUMa annapaTa Nonbaxkn. Modugukayus 6enkos e annapame onb0xcu. CopmuposKa besnkoes 8 annapame
lonboxcu. TpaHCNOPT BELLECTB B KAETKe. Bakyonun pacTutenbHbIX KneTok. KnetouHblii cok. Typrop.

MonyaBTOHOMHbIE OpraHouAabl KNETKU: MUTOXOHAPWUM, naactuapl. [lpoucxomdeHue MmumoxoHOpul u naacmuo.
CumbuoeeHes (K.C. Mepexckosckul, /1. Mapeaynuc).CtpoeHue n GyHKUUM MUTOXOHAPUIN 1 nnactug,. NepBuUYHbIe, BTOPUYHbIE
N CNOXHble NAacTuabl POTOCUHTEIMPYHOLLMX SYKAPUOT. X10PONAACTbl, XPOMONAACTbI, N€MKONIACTbI BbICLLUNX PACTEHUA.

HemembpaHHble opraHouabl Knetku CTpoeHue W PyHKUMM HemeMOpaHHbIX OpraHOMAOB KAeTKU. Pubocomsl.
lMpomexcymouHsie gpunameHmsi. MuKkpopunameHTbl. AKmuHosble MukpoguaameHmeol. MbilleyHble KNeTkn. AKmuHosble
KOMIMOHEeHMbl HemMblWeYHbiX KaemoK. MUKpoTpyboUuKku. KneTouHbliit LueHTp. CTpoeHMe N ABUMNKEHUNE KTYTUKOB U PECHUYEK.

MuKpoTpybouku umtonnasmbl. LleHTpuonb. besKu, accoyuuposaHHble C MUKpoguaameHmamu U MUKpompybouykamu.
MomopHsie benKu.

Appo. Obonouka agpa, XpoOMaTUH, Kapnonaasma, AAPbIWKK, UX CTPpoeHne U GYHKUMKU. AaepHbin 6eNKoBbIM MaTPUKC.
MpOCTPaHCTBEHHOE PACNO/IOKEHME XPOMOCOMB MHTEPdA3HOM Aape. yXPOMAMUH U 2emepoxpoMamuH. benkm xpomatmHa
— rnucToHbl.JuHamuka A0epHol 0607104YKU 8 Mumo3e. A0epHbIl mpaHcrniopm.

Knerounsle BkintoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKApUOT (PACTUTENBHOMN, )KUBOTHOU, TPUOHOMN).
JleMoHcTpanuu
[Toptpetsl: K.C. MepexkoBckui, JI. Maprynuc.
Tabmuis! u cxeMbl: «CTpoeHHE DYKApUOTHUECKOHN KIETKI», « CTpOeHHE KUBOTHOMKIIETKNY», «CTpOCHHE paCTUTEIbHOM
KIIETKW», «CTpoeHne MUTOXOHIAPUNY, «Anpoy,
«CTpoeHHEe NPOKAPUOTUIECKOM KIETKU.




OO0opynoBaHMe: CBETOBOM  MHKpPOCKON, MHKpPOIpENnapaTbl  pacTUTEIbHBIX,’KUBOTHBIX KJIETOK,
MUKpOIpenapaTbl 0aKTepHabHBIX KIETOK.

JlabopaTopHas pabota «M3yueHne CTpoeHus KIETOK pa3InyHbIX opraHu3MoBy.[IpakTuueckas pabora «13yuenue
CBOMCTB KJIETOYHOU MEMOPAHBI».
JlabopatopHasi pabora «lccnemoBanme —TUIa3MoONM3a M JIETIA3MOJIM3aB PACTUTEIBHBIX KIETKAX).
[IpakTtuyeckass paboTta «V3yueHue IBHKEHHSI IIUTOIUIA3Mbl B PACTUTEIbHBIXKIETKAX).

Tema 6. O0OMeH BelleCTB U NPpeBpPallleHUE IHEPTUH B KJIETKE

AccuMUIIILIMSL M JUCCUMUJISILUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BelIecTB: aBTOTPO(HBIA U
rerepoTpodHbIN. YUyacTue Kuciopoaa B 0OOMEHHBIX Mpoleccax. JHepreTuueckoe ooecreueHue kietku: npespamieHue ATO B
oOMeHHbIX nporeccax. epMeHTaTUBHBIA XapaKTep peakiuil KJIETOYHOro MeTabou3Ma.

depMeHTHI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M JencTBusa. Kohepmentol. OTimnunst GepMEHTOB OT HEOPTraHUYECKHUX
KaTanu3aTopoB. benku-akTuBaTopsl M O€IKHW- HHTUOUTOPHL. 3aBHUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEAKIHUNA OT
pa3IMuHBIX (PaKTOPOB.

MepBUYHDBIA CUMHTE3 OPraHMYECKUX BeLLECTB B KaeTKke. POTOCMHTE3. AHOKCU2EHHbIU U OKCU2eHHbIlU ¢homocuHmes y
b6akmeputi. Ceemocobuparowjue nuemeHmMsol U MuaMeHmMeol PeakyuoHHo20 ueHmpa. Ponb xnoponnactoB B npouecce
doTtocnHTesa. CeetoBad M TemHoBasa ¢a3bl. domoodsixaHue, Cs., Cs. u CAM-munel gpomocuHmesa. MpPoAyKTUBHOCTb
doTOoCUHTE3A. BinaHne pa3nnyHbix PaKTOPOB Ha CKOPOCTb POTOCUHTE3A. 3HaYeHne GOTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHUHTETHKOB: HUTpUUIMpYIOLIMEe OaKTepuu, >KeIe300aKTepuu,
cepobakTepuu, BOJAOPOIHbIE OakTepuH. 3HAUECHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opoxenus. [IpoaykTbl OposkeHHMS M UX MCIOJIB30BAHHME YEJIOBEKOM. AHa’pOoOHbBIC
MUKPOOPraHU3MbI KaKk 0OBEKThl OMOTEXHOJIOTHH U BO30YIUTENH O0JIe3HEH.

AspoOHBIE OpraHu3Mbl. DTamnbl 3HEpreTudeckoro oomeHa. [loaroroBuTenbHBIA 3Tanm. ['MUKOINM3 — OECKUCIOPOIHOE
pacCIICTUICHUE TITFOKO3HI.

Buonorvyeckoe OKUCAEHWE, WAW  KNeTOYHOoe AblxaHue. Ponb  MUTOXOHApPUIM B npoueccax buosnormyeckoro
okucneHma. LUnknuueckune peakumn. OkmcautenbHoe dochbopunmposBaHue. SHepaua MeMbpaHHO20 2padueHma MPoMoHO8.



CuHmes AT®: paboma npomoHHolU AT®-cuHmassl. NMpenmyuiectsa aapobHoro Nyt obmeHa BewecTs nepes, aHaspobHbIM.
3pEKTUBHOCTb IHEPreTUYECKOrO 0OMeHa.

JleMoHCcTpanuu
[Moptpetrsi:  [Hx. Ilpuctiu, K.A. Tumupsze, C. H. Bunorpaackuii,B. A. Durensrapar, I1. Mutuemnn,
I'.A. 3aBap3uH.
Tabmumpt 1 cxembl: «DOTOCHHTE3Y», «DHEpreTUUeckuii ooMeny», «buocunresbdenka», «CtpoeHue pepMeHTay,
«XEMOCHUHTE3.
OOopyzoBaHue: CBETOBOM MHUKpPOCKOI, OOOpYyJIOBaHWE JMJi MPUTOTOBJICHUSTIOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.
JlaGopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDepMEHTOB(HA MPUMEPE aMUiIa3bl UIU
KaTajasbl)y.
JlabopaTopHas pabora «3ydenne GepMeHTATUBHOTO PACIICTICHUS TEPOKCUIABOAOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX
KJIETKaX».
JlabopaTopHas pabora «CpaBHeHHUE MpoIieccoB (PoToCHHTE3a U XeMOoCcuHTe3a».JlaboparopHas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciieacrBenHast HHGOpMAaLMs U peaqu3anus e€é B KJIeTKe

PeakKumMn MATpPUYHOro cuHTe3a. [pPUMHUMN KOMMAEMEHTAapPHOCTM B peaKkumax MATPUYHOro cuHTesa. Peanusauyma
HacnenCcTBEHHOM MHPOpMauumn. FeHeTUYeCKMM Kog, ero CBOMCTBA. TpaHCKpUNUMA — MaTpMyHbIN cuHTe3 PHK. MpuHumnbl
TPAHCKPUNUMU: KOMMJIEMEHTAPHOCTb, aHTMNApPaA/IeNIbHOCTb, ACMMMeETPUYHOCTb. Co3pesaHue mampuyHeix PHK 8
syKapuomuyvecKol Knemke. Hekodupyrouwue PHK.

Tpaucasius u e€ stansl. Yuactue tpancnopTHsix PHK B 6uocunTese 6enka. YcnoBus Ouocuntesa 6enka. Koguposanue
aMUHOKHCIIOT. Ponb prbocoM B GrocuHTe3e0enKa.

CospemeHHble npedcmasaneHus O cmpoeHuu 2eHos. OpraHusaumMa reHoMa y NPOKAapPUOT U ayKapuoT. Perynaums
aKTMBHOCTM reHOB Y NpPoKapuoT. M'mnote3a onepoHa (®. XHakob, . MaHo). MoneKynapHele MexaHU3Mel 3SKCrpeccuu
2eHosy aykapuom. Ponb xpomamuHa 6 pez2ynayuu pabomel 2eHo8. Perynauma obmeHHbIX NpoLeccoB B KNeTke. KneTouHbii
romeocras.



Bupycbl — HeKneToyHble GOpPMbl KM3HM M 0baMraTHble napasuTbl. CTpOeHWEe MNPOCTbIX WU CAOXKHbIX BUPYCOB,
peTpoBupycoB, bGaKTtepuodaroB. KusHeHHbIl Yukn [HK-codepxcawux eupycos, PHK-codepxucawux 8upycos,
bakmepuogazos. ObpamMHAAMPAHCKPUNYUA, pesepmasa, UHmMe2pasa.

Bupychsie 3a00eBaHus 4esioBeka, >kMBOTHbIX, pacTeHuit. CITU ], COVID-19, connanbHble U MEIUIIMHCKHUE MPOOIEMBI.
buouHopmamuka: uHmezpayua u aHanu3 boasvwux maccusos («bigdata») cmpykmypHsix 6buonozu4eckux OaHHBIX.
HaHomexHonoz2uu e buonozauu u meduyuHe. [Tpozcpammupyemeole pyHKYuu benkos. Crnocobbl 00cmasKu nekapcmsa.

JleMoHcTpanuu

[Toptpetsl: H.K. Kosbios, [I.11. UBaHOBCKUI.

Tabmuiel 1 cxembl: «buocuHTes Oenka», «l'eHeTnmueckuil kom», «Bupycen»,
«bakTepuodarm.

[IpakTryeckas padota «Co3/1aHre MOJICTH BUPYCay.

Tema 8. Z/KuzHeHHBbIH HUKJI KJIETKH

Knerounslii nuki, ero mepuoanl u peryisiusa. Uatepdaza m muto3. OCoOOCHHOCTH MPOIECCOB, MPOTEKAIOIMUX B
untepdaze. IloaroroBka kieTku K JjeneHuto. IlpecuHrerndeckuid  (MOCTMHUTOTHYECKHM), CHHTCTHYECKHM W
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunte3 JIHK — pennukanus. [Tpunuuner permkanuu JJHK: kommineMeHTapHOCTD, TOTYKOHCEPBATUBHBIN
CUHTE3, aHTUnapaenbHocTb. Mexannsm perumkannu JJHK. Xpomocomsl. CTpoenue xpomocom. TenoMmepsl U TenoMmepasa.
XPpOMOCOMHBIN HAOOP KJIETKH — KapuOTHUM. [UMIOUIHBIN U rariouIHbIN HA00pHl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jlenenue kneTku — MUTO3. CTaAuM MUTO3a U MPOUCXOIAIINE B HUX Mpouecchl. TuneiMuTo3a. KapuoknHes U IUTOKUHES.
buonornyeckoe 3HaueHNE MUTO3A.

Perynsinuys MuToTHYECKOTO IUKIIa KIETKU. [IporpamMmMmupyemas kietoyHasi TuOesb —anormnTo3s.

KnetouHoe aapo, xpomocombl, ¢GyHKUMOHaNbHAA reHoMuKa. MexaHu3mel nponugepayuu, OudgepeHyuposKuU,
cmapeHusA u 2ubenu Knemok. «Ljugpposasa knemka» —buouHgpopmamuyeckue mooenu PyHKYUOHUPOBAHUA KAeMKU.

JleMoHncTpanuu
Tabmuupr u  cxembl: <« KH3HEHHBIM LUK KIEeTKW», «Mwuto3», «Crpoenuexpomocomy», «Permmukamms JJTHK».




OO0opyoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapaThl: «MHUTO3 B KJIETKAXKOpEIIKa JTyKay.
JlaGopartopHas paboTa «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpPOTIpENapaTax.
JlabopaTopHas pabota «HaOmoneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa(Ha TOTOBBIX MUKpPOIIpenaparax).

Tema 9. Ctpoenne n pyHKIMH OPraHU3MOB

buonornuyeckoe pazHooOpasue opranu3mMoB. OJTHOKJIETOUHbIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBbI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakrepuu, apxew, OJHOKIETOYHbIE
rpuObl, OJHOKJIETOYHBIE BOJIOPOCIH, Ipyrue NpoTUCThl. KONOHMaIbHBIE OPTaHU3MBI.

B3anMocCBA3b yacTeil MHOIOKJIIETOYHOTO Opranu3mMa. TkaHu, Opranbl U CUCTEMBI OpraHoB. Opranusm Kak eIMHOE 1IEJI0€.
['omeocras.

Tkanu pactenuil. TUnbl pacTUTENbHBIX TKAHEH: 00pa3oBaTeNbHasl, TOKPOBHAS, MPOBOAAIIAS, OCHOBHAS, MEXaHUYECKASI.
Oco0eHHOCTH CTpOoeHHUs, DYHKIIMI 1 pacloNoxKeHUs TKaHel B opraHax pacTeHUH.

TkaHu KMBOTHBIX M YEJIOBEKA. THIBI UBOTHBIX TKAHEH: ANUTENMAJIbHAS, COCAUHUTENbHAS, MbIIICYHAsl, HEPBHAs.
Oco0eHHOCTH CTpOeHHUs, QYHKIMI 1 pacloNoKeHUsI TKAaHEW B OpraHax >KMBOTHBIX M Y€JIOBEKA.

Opranbl. BeretaTuBHbIE U T'€HEPATUBHBIE OpPraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB JKMBOTHBIX U YEJIOBEKA.
OyHKIIMY OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pacrennil. CkeneTsl OAHOKIETOUYHBIX 1 MHOTOKJIETOYHBIX KMUBOTHBIX. HapykHbIl 1
BHYTpEHHHUI ckeneT. CTpOeHHE U TUIIbI COEIUHEHUS KOCTEM.

JIBuKeHue opraHu3MoB. J[BH>KEHHE OJJHOKJIETOUYHBIX OPraHU3MOB: aMEOOMIHOE, KI'YTUKOBOE, peCHUYHOE. [[BrkeHune
MHOTOKJIETOYHBIX PACTEHUI: TPOMU3MbI U HACTUH. /[BUKEHNE MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MBILIEYHAS] CUCTEMA.
Pednexc. CkeneTHbie MBI U UX padoTa.

[Iuranue opranusmoB. [loryomeHne BOABI, YIJIEKUCIOrNO ra3a M MUHEPAIBbHBIX BELIECTB pacTeHusiMH. [Iutanue
KUBOTHBIX. BHYTpHIIONOCTHOE W BHYTPUKIETOYHOE nHIIeBapeHue. [luTaHne NO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
MUILIEBAPUTENBHOTO TpakTa.l IumeBapurenbubie xkemnesbl. [InimeBapuTenbHas CUCTEMA YEIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pactenuid. JIpixanue >kuBOTHBIX. Jndy3us razoBuepes noBepxHOCTh KiIeTku. KoxxkHoe
npixaHue. JlpixarenbHas TOBepXHOCTh. JKabepHoe U n€rouHoe abixaHue. /[pixaHue MO3BOHOYHBIX KMBOTHBIX U UY€JIOBEKa.
OBOJIIOLIMOHHOE YCIIOKHEHNUE CTPOCHMS JIETKMX MO3BOHOYHBIX KMBOTHBIX. [[pIXarenbHas cucTteMa 4delloBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NITUI U MIIEKOMUTAIOMMX. Perynsauust npixanus. JpxarenbHble 00bEMBI.



TpaHCOpT BEMIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pACTEHUN. TPaHCIIOPTBEMIECTB Y )KMBOTHBIX. KpoBeHOCHAs
cucreMa u e€ opranbl. KpoBeHOCHas cricTemMa IM03BOHOYHBIX KUBOTHBIX U 4yesoBeka. Cepaue, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBooOpaiieHns. DBOIOLUUOHHBIE YCIOXKHEHUSI CTPOCHHS KPOBEHOCHO!N CUCTEMbI IIO3BOHOYHBIX KUBOTHBIX. PaboTta
cepana v e€ peryssuus.

Beinenenne y opranu3smMoB. Beinenenue y pacrenuii. Boigenenue y kuBoTHbIX. CokpaTuTenbHble Bakyoiau. Oprasl
BbIeneHus. PuibTpanus, cekpeurs 1 oOpaTHOE BCAChIBAHME KaK MEXaHM3Mbl paboTbl oOpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Te€Jac KPOBEHOCHOW M BBIICIIMTENIBHOW CHCTEMaMHU. BblieeHne y MO3BOHOYHBIX KMBOTHBIX U 4enoBeka. [loukn.
Ctpoenue u pynkunonupoBanue Hegpona. O6pa3zoBaHre MOYH y YEIOBEKA.

3amuTa y OpraHn3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHn3MoB. CHopbl OakTepHil M HUCTHI MPOCTEHIIMX. 3aluTa y
MHOTOKJIETOYHBIX pacTeHnid. KyTukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHLUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC. 3alUTa opranu3ma ot Oosesnend. IMmyHHas
cucTtema 4yenoBeka. KineTouHslit 1 ryMOpanbHbIi UMMYHHUTET. BpoXAEHHBIN 1 TPHOOPETEHHBIN crieU(pUIECKII UMMYHHUTET.
Teopus knoHanbHO-cesiekTUBHOrO uUMMyHuTteTa (II. Opmux, ®.M. bepuer, C. ToneraBa). BocnaiutenbHbie OTBETHI
opraHu3MoB. Posb BpOKIEHHOTO UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PaszgpaxxumocTe M peryimsnus y OpraHu3MoB. Pa3npaXuMoCTh y OJHOKIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
Pa3apaxuMocTh U peryisinus y pacteHuil. PoctoBele BemecTBa U X 3HA4YCHHUE.

Hepsnas cucrema u pediekTopHast peryisiius y )KUBOTHBIX. HepBHas cuctema 1 e€0TAelbl. DBONIOLMOHHOE YCIOXKHEHHUE
CTPOEHHSI HEPBHOM CUCTEMBI Y KMBOTHBIX. OTJ€/bI TOJIOBHOTO MO3Tra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedaexropHas
nyra. be3ycioBHbIE U YCIOBHBIE PE(IIEKCHI.

['yMopasibHast peryisuus M SHJIOKPUHHAs CUCTEMa >KMBOTHBIX M 4esoBeKa. JKene3bl DHAOKPUHHOW CHCTEMBI U HX
ropmoHsl. [leificTBue ropMOHOB. B3auMoCBsI3p HEPBHOM M SHJOKPUHHOM cucteM. [ nnoranamo-runogusapHas cuctema.

Jemoncrpannu [Toprper: M.I1. I1aBnos.

Tabmuupl 1 cxeMbl: «OZHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BoAopocian», «bakrepun», «IIpocreimmuey,
«Oprassl IIBETKOBBIX PACTEHMI», «CHCTEMBI OPraHOB ITO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHEe CTpOeHHME HACEKOMBIX»,
«Tkanu pacrenuit», «KopHeBble cucteMbl», «CtpoeHue cTedmsny, «CTpoeHUe JUCTOBOM IIIACTUHKNY, « TKaHU KUBOTHBIXY,
«Ckener yenoBekay, «lIunieBapurenbHas cuctemay,

«KpoBeHocHas cucrema», «JlpixarenbHas cucrema», «HepBHas cuctemarn, «Koxay,

«Msblmeynas cucrema», «BblgenurenbHas cucTeMa», «OHIOKPUHHAs CHUCTEMay,




«CtpoeHue MBIIILBD, «IMMyHUTETY, «Kue4yHononocTHeIe, «Cxema NUTaHUS
pacteHui», «KpoBeHOCHbIE CHCTEMBI TTO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUIPHDY,
«CTpoeHue manapun», « BHyTpeHHee CTpOeHUE 10K 1eBoro ueps», «HepBHas cucreMapbio», «HepBHasg cucrema
asarymkn», «HepBHas cucrema IIPECMBIKAIOLIUXCS,
«HepBHas cucrema ntuipy, «HepBHas cucrema miekonurarommx», «HepBHas cucremauenoBeka», «Peduexey.

OO6opynoBaHue: CBETOBOM MHMKPOCKOII, MHUKPOIPENapaThl OJHOKIETOYHBIX OPraHU3MOB, MHUKPOIpENapaThl TKaHEH,
PaKOBHHBI MOJUTFOCKOB, KOJIJIEKIIMH HACEKOMBIX,UTJIOKOKHUX, )KUBBIE IK3EMILISIPhl KOMHATHBIX PACTEHUMN, TepOapuu pacTeHUun
Pa3HbBIX OTAENOB, BJIaKHbIE TPENapaThl >)KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIUN 0€CIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET
yesioBeKka, 000pyIoBaHUE JJIA AEMOHCTpPAllMKM TTOYBEHHOTO M BO3AYILIHOTO MHUTAHMS PACTEHUH, paclIeIUIeHUs Kpaxmana U
O€JIKOB MO/ IeUCTBUEM (PEPMEHTOB, 000OPYIOBAHUE ISl IEMOHCTPAIIMH OIBITOB 110 U3MEPEHUIOKU3HEHHON EMKOCTH JIETKHX,
MEXaHHU3Ma JIbIXaTEeJIbHBIX JBUKEHUIN, MOJIEIIH TOJIOBHOTOMO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlaGoparopHas padota «3yuenue Tkane pacrenuii». JlaboparopHas padora «3yuenue Tkanen

KUBOTHBIX». JIJabopaTopHas pabota «l3yueHune opranoB [IBETKOBOT'O PACTEHUSI.

Tema 10. PasMHoOXkeHMe M pa3BUTHE OPTraHU3MOB

@opMbI pa3sMHOKEHUSI OPraHMW3MOB: OecroJioe (BKIIOYAsi BET€TaTUBHOE) M MOJ0BOE. BUibl OECnoioro pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYJISIM, (PparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxxenue. [lonoBble kneTku, win rameTsl. Meito3. Ctaaun Mmeiio3a. [loBenenue XxpomocoM B MeHo3e.
Kpoccunrosep. bruonornaecknii CMbICI MENO03a U ITOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameTorenes y )kuBoTHbIX. [losoBeIe skene3sl. OOpa3oBaHUE U pa3BUTHE MTOJOBBIX KJIETOK.
Cnepmatorenes u oorene3. CTpoeHue MoJOBbIX KJIETOK.

OmnogoTBOpeHrne W IMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CrmoOcoObI OIJIOJOTBOPEHHS: HApyKHOE, BHYTpPEHHEE.
[TapTeHorenes.

WHouBMAayanobHoe pasBuTMe oOpraHu3moB (oHToreHes). 3mbpuonorMa  —  HayKa O pasBUTUM OPraHM3MOB.
MopgozeHe3s — 00Ha u3 2n1a8HbIX rnpobaem ambpuonozauu. KoHuyenyusa mopgozeHos u moodenu mopgozeHe3da. CTaanu
ambpuoreHesa KMBOTHbIX (Ha npumepe nArywkun). [AdpobneHue. Tunbl ppobneHua. [JemepmuHuposaHHoe U
HedepMUHUposaHHoe 0pobaeHue. baacmyna, munel 6sacmysa. OcobeHHOCTU ApobaeHMA MAeKONUTaoLWMX. 3apoabllleBble
NNCTKK (racTpynayma). 3aknagKa opraHoB M TKaHEN M33apoableBbIX IMCTKOB. B3aMmMHoe BANAHME YacTel pa3BUBatOLLETOCA



3apogpbllia (3mbpuoHanbHaa WHAYKUMA). 3aknafka nnaHa CTPOEHUA KUMBOTHOTO KaK pe3ynbTaT MepapXmMyecKkux
B3aMMOJENCTBUI reHoB. BanaHne Ha ambproHanbHoe pasBUTMEPa3INYHbIX GaKTOPOB OKPY»KatoLLLEe cpeabl.

PocT u pa3sutue xuBoTHbIX. [locTamMOpuonansHbii epuoa. [psamoe u Henpsimoe passutue. Pazputue ¢ metamopdo3zom
y 0eCro3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. bHoMormdyeckoe 3Haue€HHWE NPSIMOTO W HENPSIMOTO  PasBUTHS, HX
pacnpocTpaHeHue B IMpupoje. Tuibl pocTa XUBOTHBIX. DaKkTOpbl PErysiiMyd pOCTa JKUBOTHBIX U 4YenoBeka. Ctaauu
MOCTAIMOPUOHATIBHOTO Pa3BUTUSL y KUBOTHBIX M uenoBeka. [lepuoasl oHTOreHesa uenoBeka. (CTapeHHe W CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3mHoxeHue u pa3Butue pacrenuil. 'ameroput u cnopodut. Meiio3 B Jku3HeHHOMIIMKIIE pacTeHuil. OOpa3zoBaHuE CIIOp
B Ipolecce Meno3a. ['aMeTorenes y pacTeHuu.

OnnoAoTBOpPEHHE U PAa3BUTHE PACTUTENBHBIX OpPraHu3MoOB. J[BOWHOE OIUIOAOTBOPEHHUE Y IBETKOBBIX PACTCHUI.
O6pa3oBaHue U pa3BUTUE CEMEHH.

MexaHu3MBbl pETyJIsLMA OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.JIleMOHCTpanuu
[Toptpetsl: C.I'. HaBamun, X. [IInemas.

Tabmumsr u cxemsl: «BereratuBHOe pasMHOXKeHUEY», «TUIBI OECHOIOr0 Pa3sMHOKEHUSY, «Pa3mHoOxeHune
XJIAaMHUIOMOHAIbI», «Pa3MHOXXEHHE  DBIJICHBI»,

«PasmHoxeHue ruapby, «Mehos», «Xpomocombl», «l'amerorenes», «CTpoeHHE SULEKIETKA M CIIEPMATO30U]Ia»,
«OcHOBHBIE cTaAuu OHTOreHe3ay, «lIpsmoe u Henpsimoepa3Butue», «Pa3BuThe MalcKOro xykay», «Pa3Butue capaHumy,
«Pa3BuTHE TATYIIKWY,

«JIBOMHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpoeHUE CEeMsIH OJIHOJIOJIBHBIXHU ABYIOJBHBIX PACTCHUN»,
«OKW3HEHHBIN LUK MOPCKOM KaIryCTbDy, «KU3HEHHBIN HUKIMXa», «/KU3HEHHBIN LUK MAOPOTHUKAY, « KU3HEHHBIA LIUKII
COCHBD».

OO06opynoBaHKe: CBETOBOM MHMKPOCKOI, MUKPOIpEnaparhl SUIEKIETOK U CIIepMaTo30uA0B, Mojaelb «LIukn pa3Butus
JATYIIKW.

JlaboparopHas paboTa «/3ydeHre cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax».

[IpakTudeckas pabora «BbeIsSBiIeHNE TPHU3HAKOB CXOJICTBA 3aPOABIIIEHIIO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas paboTa «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIINX PACTCHUII.




Tema 11. I'eHeTHKa — HAyKA 0 HACIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Uctopus craHoBiIeHUs] U pa3BUTHS TEeHETHKU Kak Hayku. Pab6otel I. Menaens, I'. ne ®puza, T. Moprana. Poib
OTE€UYECTBEHHBIX yU€HBIX B pa3Butuu reHeTuku. PaboteiH.K. Kombuosa, H.M. Basunosa, A.H. Benozepckoro, I/,
Kapneuenko, F0.A. ®ununyenko, H.B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE IOHATHS M CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIENbHBIE T'€HbI, AJIbTEPHATHBHBIC
NpU3HAKHU, TOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK,TOMO3UT0Ta, TETEPO3UTOTa, YNCTAs JIMHUSA, THOPHIBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE METO/IbI TEHETUKH: THOPUIOJOTHUECKHUM, IUTOJIOTNYECKUH, MOJIEKYJIIPHO- T€HETUYECKUI.

JleMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Koasuos, H.1. Basunos,A.H. benozepckuit, I'. /1.
Kapneuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

Tabmuibt u cxembl: «MeTobl reHeTUKNY, «CxeMbl cKkpermuBanusy. JlabopaTopHas padora «J[po3oduna kak

OOBEKT F€HETUYECKHUX UCCIIET0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemnuBanue. IlepBblii 3akoH MeHzaens — 3aKOH €AMHO00pa3usi THOPUIOB MEPBOrO IMOKOJICHHUS.
[IpaBuno ngomMuHUpoBaHus. Broponl 3akoH MeHnaens — 3aKOH pacCLICIUIEHUs NPU3HAKOB. LluTonornueckrne OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [ unoTe3a 4ucToThl raMer.

AHanmusupytomiee ckpemmBanue. [IpomMexXyTOUHBId XapaKTep HAcleqOBaHUS.

Pacmennenune npu3HakoB PU HENOJIHOM JOMUHHPOBAHUU.

HurubpugHoe ckpeuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBHUCHMOIO HAcJEIOBaHUS MPHU3HAKOB.
[{uTonornyecknue OCHOBBI IUTHOPUIHOIO CKPEIIMBAHNUS.

CueruieHHoe HacenoBanue rnpu3HakoB. Pa6oter T. Moprana. CreruieHHOeHacIeJ0BaHNEe T€HOB, HAPYILIEHUE CLETIIICHUS
MeXIy reHaMu. XpOMOCOMHasi TEOpUs HACIEACTBEHHOCTH.

['enetnka nosia. XpOMOCOMHBIN MEXaHU3M OMNPEAEIIEHHUS MO0JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOTaMETHBIN U
reTeporamMeTHsIN 1oJl. I eHeTudeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak nenocrtHas cucrema. llnedoTrponuss — MHOXKECTBEHHOE NEUCTBHE I'eHAa. MHOXXECTBEHHBIN aAJUICIIU3M.
B3aumopeiicTBue HeamenpbHbIX TeHoB. KoMmieMeHnTapHoCTh. OnucTas. [lonumepus.



['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTCHUM, >KMBOTHBIX M YENOBEKa, a Takke (PU3MOJIOTHUYECKHX IMPOLIECCOB,
IIOBE/ICHUS U KOTHUTUBHBIX (yHKIUH. ['eHeTHUECKEe MEXaHU3Mbl CUMOUOTe€He3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH —
napasur» u

«X035IMH — MUKpOOHMOM». [ 'eHeTHuecKre aclieKTbl KOHTPOJIS. M U3MEHEHMSI HAacJIeICTBEHHON HH(OpMaLlMK B TOKOJIEHUSX
KJIETOK U OPraHU3MOB.

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

Tabmumsr u cxembl: «llepBbiii u BTOpoi 3akoHBl Menaensy», «Tpertuil 3axkon Menzaens», «AHaIU3UPYIOIIEE
cKkpeuiuBaHue», «HemomHoe noMuHUpOBaHUEY,

«CLEIUIeHHOE HACIEeI0BaHUE NPU3HAKOB Yy Apo3odumib», «l'eHeTtuka nosa», «Kapuorun yenoBeka», «Kapuorun
npo3zodmiby, «KapuoTun nTUib, « MHOKECTBEHHBIN ajenn3My», « B3anMoeiicTBre TeHOBY.

OO6opynoBaHue: MOAENb AJs AEMOHCTPALMK 3aKOHOB €AMHOOOpa3usi TMOPHUIOBIEPBOrO MOKOJEHUS U PaCILEIICHUS
IIPU3HAKOB, MOJENb I JEMOHCTPALMA 3aKOHA HE3aBMCUMOTO HACJIECIOBAHMS NPU3HAKOB, MOAECNH Ui JAEMOHCTpALUU
CLIETJIEHHOTOHACJIEIOBAHMSI IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapar: «/po3zodunay.

[IpakTnueckas pabora «l3yueHue pe3ynbTaToB MOHOTHOPHIHOTO CKpPELIUBAHUSY APO30(PUIBDY.

IIpakTnueckas pabora «M3yueHue pe3yapTaTOB AUTHOPUAHOIO CKPEUIMBAHUSY APO30(PHIbDY.

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

B3aumogeiictBue reHotuna u cpeabl npu (popmupoBaHuu (enorumna. M3mMeHYMBOCTH Mpu3HakoB. KauecTBeHHbIE U
KOJINYECTBEHHBIE MMPU3HAKN. BUIBIN3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanoHHass U3MEHYUBOCTh. Poyib cpenbl B (QopMHUpOBaHUU MOJAU(DHUKAIIMOHHOW H3MeHunBocTH. Hopma
peakiuyu Tpu3Haka. BapuanuvoHHbld psagu BapuanumonHHas kpuBas (B. HMoranncen). CpoiicTBa MoIU(pUKAIIMOHHOM
U3MEHYUBOCTH.

I'enotunuueckass n3MeHUMBOCTL. CBOMCTBA N'E€HOTHIIMYECKOM M3MEHUYMBOCTH. BUJIbI reHOTUIIMYECKOM H3MEHYHUBOCTH:
KOMOWHATHUBHAS, MyTaIl[AOHHASI.

KomOunaTuBHasT M3MEHYMBOCTHb. MeH0O3 M TMOJOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM W3MEHUMBOCTH. Poiib
KOMOWHATUBHOW M3MEHYMBOCTH B CO3/IaHUH T€HETUYECKOTO Pa3HOOOpa3us B Mpeieiax OTHOTO BUA.

MyTanMoHHasi U3MEHYUBOCTh. BUIbl MyTalMii: T€HHbIE, XPOMOCOMHbIE€, TeHOMHbIC. CHOHTaHHBIE U WHIYLIUPOBAHHbIC



MYyTalluu. }[,Z[CpHBIC U OUTOIINIa3MaTHUYCCKUC MYTalluu. CoMaTuyecKue M TIOJIOBBIC MYyTalluu. HpI/I‘II/IHBI BO3HHKHOBCHUA
MYTaHHﬁ. MYTaI‘eHBI HNUX BIIMAHUC HA OPTraHU3MBI. 3aKOHOMepHOCTI/I MYTAallMOHHOTI'O IIpouccca. 3aKOHTOMOJIOTHYECKUX pPAO0OB
B HACJICACTBEHHOM N3MEHUYNBOCTH (HI/I BaBI/IJ'IOB). BHCHI[epHaSII/IBMeH‘II/IBOCTI) N HAaCJICACTBCHHOCTD.

JnuzeHemuKka U 3rnu2eHOMUKaQa, pPoOsib  3rueceHemu4ecKux d)GKmOpOB 8 Hacnedo8aHUU U U3MeH4YusoCmuU
d)EHOI’nUI'IU"fECKUX rNpu3HaAKos8 y opecaHusmos.

JleMoHcTpanuu
[Toptpetsr: I'. ne @pus, B. Moranucen, H.. BaBumnos.
TaOmuup! u cxemsl: «Buasl n13MeHUNBOCTHY, « Moau(pUKAIIMOHHAS H3MEHUNBOCTDY,
«KomOuHaTuBHas WU3MEHYHUBOCTH, «Meiio3», «Om1ogoTBOpEHUEY,
«I'enernueckue3aboieBaHus 4eI0BEKay, « BUabl MyTanuiiy.
O6opynoBaHue: XUBble W TepOapHbIE HK3EMIUIIPhl KOMHATHBIX PACTeHUH, pUCYHKH (doTorpaduu) >KHUBOTHBIX C
pa3IMYHBIMU BUAAMU U3MEHUYUBOCTH.
JlaGoparopHas pabotra «McciaenoBanue 3aKOHOMEpPHOCTEH MOAMGPUKAIMOHHOW wu3MeHunBOCTH. [locTpoeHue
BapUaALMOHHOIO PsiJla U BApUALIMOHHON KPUBOI».
ITpakTrueckas pabota «MyTtanuu y 1po30(huisl (Ha TOTOBBIX MUKpONpENnaparax)».

Tema 14. 'eHeTHKa 4ye10BeKa

Kapuorun uenoBeka. MexayHapoaHass porpaMMa HCCIICIOBaHHMS T'€HOMa 4esloBeka. MeToJbl M3yUYeHHUs TeHETHKU
YeJIOBEKa: TeHEAIOTMYeCKU, OJM3HEIOBBIM, IUTOT€HETUYECKUN, MOMYJSIMOHHO-CTATUCTUYCCKUM, MOJEKYJISIPHO-
reHeTnueckuii. CoBpeMeHHOE OMpeie/IeHUe TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUITUPOBAHKUE, B TOM YHCIIE C
nomonisto [111P-ananuza. HacnencTBenHsie 3a00ieBaHusl  4yejoBeka. [ €HHbIE M XPOMOCOMHBIC OOJIE3HM YeJOBEKa.
boiie3Hn ¢ HACIEACTBEHHOW MPEApacloOKEHHOCThIO. 3HAYEHHE MEIUIMHCKON T€HETHUKHUB MPEIOTBPAICHUM U JICUCHUN
ICHEeTUYECKUX 3a00JIeBaHUM YesloBeKa. Meauko- TreHeTHuueckoe KoHCyiabTupoBaHue. CTBOJIOBbIE KIeTKU. I[loHsATHe
«TEHETHUYECKOT0 Ipy3a». ITUUECKHE aCIeKThl UCCIASA0BAHUM B 00JIACTH PEAKTUPOBAHUS I'€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue bakTophI MOBBILIIEHHOU YyBCTBUTEJIBHOCTH YeJIoBeKaK (PU3NYECKOMY U XMMHUYECKOMY
3arpsi3HEHUIO OKpYXKarolen cpeapl. ['eHeTnueckas npeapacinoaoKEeHHOCTh Y€JIOBEKa K MaTOJIOTHUSIM.
JleMoHCTpaIn

Tabmumsr u cxembl: «Kapuotunm uenoBekay, «MeTonpl HM3y4yeHHUS TEHETHKHUYEIOBeKa», «['eHeTnueckue



3a00JI€BaHUS YEIOBEKAY.
ITpakTrueckas pabota «CocTaBieHNUE U aHAIU3 POJIOCIOBHOW.

Tema 15. Cesiekuusi Opranu3mMoB

JomecTukanuss W Ccelekuus. 3apoKAEHUE celekuuu W aoMmectukanuu. Yuenne H.M. BasunoBa o IleHTpax
IPOUCXOXKIECHUS U MHOI000pa3us KyJIbTYPHBIX pacTeHU. Poib cenexuny B CO31aHuU COPTOB PACTEHUN U ITOPOJ dKUBOTHBIX.
Coprt, mopoga,mitaMm. 3aKOH T'OMOJIOTMYECKMX  psAJOB B  HAcJIeICTBeHHOM  m3MmeHuuBocTy H.M. BaBuinosa, ero
3HAYEHUE [T CEJIEKLIMOHHON paOOTBHI.

MeTtoasl cenekioHHOM paboThl. McKycCcTBEHHBIM OTOOp: MAacCOBBIM M MHAMBHUAYAJIbHBINH. DTallbl KOMOMHAIIMOHHON
cenekuu. VcnpiTanue npousBoauTtesneii mo noroMctBy. OTO0p Mo reHOTUITy ¢ MOMOUIbIO OLIEHKH (DEHOTHNA MOTOMCTBA U
0oTOOD MO TEHOTHUITY ¢ TTomMoIbio aHamm3a JIHK.

HckyccTBeHHBIN MyTareHes Kak METo/l CEJIeKIIMOHHON paboThl. PainalinoHHbIN 1 XUMUYECKUI MyTareHe3 Kak HCTOYHUK
MyTaIruil y KyJbTypHBIX (hOopM opranu3moB. Mcronbp3oBaHWe TEHOMHOTO PEIAKTUPOBAHHMS M METOJOB PEKOMOWHAHTHBIX
JHK i mostygeHust uCXOQHOr0 MaTepralia JIisl CEJEKIUU.

[Tonmyyenue mnonumonnoB. BHyTpuBumoBas rulOpuamsaivs. bIu3KOpoACTBEHHOE CKpEIIMBaHUE, WM WHOPHIMHT.
HepoacTBenHoe ckpelyBaHue, wid aytOpuauur. ['erepo3uc u ero npuyuHbl. Mcnosib30BaHHE TeTEpO3UCa B CEICKIUU.
Otnanéunas rubpuauzanusa. [IpeomoneHue Oecruioguss MEXBUIOBBIX THOpUIIOB. J[OCTHMIKEHMS CEJIEKIIMU PacTeHUM u
KUBOTHBIX. «3€1EHASL PEBONIOYUSN.

CoxpaHeHMe N U3yvyeHne reHeTUYECKMX PECYPCOB KYyNbTYPHbIX PACTEHUA U UX OAUKUX pOAMYEen ANA CO34aHUA HOBbIX
COpTOB M MbpPMAOOB CENbCKOXO3ANCTBEHHbIX KY/NbTyp. M3yyeHue, COXpaHeHue U ynpassaeHue 2eHemuyecKUmMu pecypcamu
CenbCKOX03AUCMBeHHbIX U MPOMbIC/I08bIX HUBOMHbIX 8 Ueaax YaAy4YWeHUACywecmsyrowux U Cco30aHUA HOB8bIX [10poo,
AUHUU U KpoOCccos, 8 MOM Yucaec NpumMeHeHUem cospeMeHHbIX Memooo8 Hay4HbIx ucciedo8aHul, nepedossbix udel u
nepcrnekmugHbix mexHoao2udl.

JleMoHncTpanuu
[Toptpetrsr: H.M. BaBunos, U.B. Muuypun, I'.Jl. Kapneuenko, ILII. JlykbssHenko,b.JI. Actaypos, H. bopnoyr, J1.K.
benses.
TaOmuips! u cxembl: «L{eHTpbI POUCXOKAECHHUSI U MHOTO00pa3Hsl KyJlIbTYPHBIXPACTEHUIN, «3aKoH




TOMOJIOTHYECKUX PAIOB B HACJEJICTBEHHOM W3MEHUYHUBOCTHY,
«Metonsl cenexiumny, «OTnanéHnas ruopuausanusy, «MyrareHesy.
JlabopaTtopHas pabora «M3ydeHue COPTOB KyIbTYPHBIX PACTCHHH W TMOPOIOMAIITHUX KUBOTHBIX).
JlabopaTopHas pabota «M3yueHre MeTo10B celleKIuu pacTeHui».llpakTuyeckas pabora
«IIpuBHUBKa pacTEHUI».

Okckypeusi «OCHOBHBIE METO/ABI U JOCTH)KEHHS CEJEKIMM PACTeHUH U KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIMIO,
IUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIN YYacTOK, B TEIUIMYHOE XO3AWCTBO, B J1a0OpaTOPUIO arpOyHHUBEPCUTETA WU
HAy4YHOI'O LIEHTPA)».

Tema 16. buorexHOI0rUs M CHHTEeTHYECKasi 0HO0JIOTHA

OOBEKTHI, HCIIOJIb3yeMble B OMOTEXHOJOIMM, — KJIETOYHbIE M TKAHEBBIE KYJIbTYPbl, MHUKPOOPraHU3MBbI, HX
XapakTepUCTUKA. TpagullOHHAs OMOTEXHOJOTH: XJIeOOMeYeHne, MOoJyuYeHUE KHUCIOMOJIOUYHBIX MPOAYKTOB, BUHOJICIHE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOMONOTHYECKMX TexHojoruil. IIpon3BoacTBo Oenka, aMHUHOKUCIOT M
BUTAMMHOB.

Co3aHre TEXHOJOTMH M HMHCTPYMEHTOB LEJIEHANPABICHHOIO W3MEHEHHS W KOHCTPYMPOBAHUS T€HOMOB C ILEJBIO
MOJIyYEHUS! OPTraHU3MOB U X KOMIIOHEHTOB, COJIEPKAILLUX HE BCTPEUAIOIIMECS B IPUPOI€ OMOCUHTETUUECKUE MY TH.

KnetouyHaa wHxkeHepua. MeToabl KyNAbTypbl KNETOK U TKAaHEW pacTeHUM U KMBOTHbIX. KpnobaHkn. Comatmyeckan
rmbpuamnsauma 1 comatuyeckuin smbpuoreHes. lMcnonb3oBaHMe rannouMaos B CenekuuMu pacteHuin. [lonyyeHue
MOHOK/IOHA/bHbIX aHMumen. Mcrnone308aHUE MOHOK/IOHAAbHLIX U  MOAUKAOHAAbHLIX aHMuUmen 6 MeouyuHe.
NcKkyccTBeHHOE onnoaoTBopeHne. PEKOHCTPYKLUMA ANLEKNETOK U KNOHUPOBaHME XUBOTHbIX. MeToa TpaHCnAaHTauumn agep
KNeToK. TexHosn02uu 0300p067eHUA, KyabmuBUPOBAHUA U MUKPOK/AOHA/IbHO20 PA3MHOMEHUA CefbCKOX03AUCMBeHHbIX
Kynemyp.

XpoMOoCcOMHAasi U T€HHas WHXKeHepus. VICKycCTBEHHBIN CHHTE3 reHa M KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Co3z0anue mpamnceennvix opeanuzmos. JJIOCTHKEHNS U MIEPCIEKTUBBI XPOMOCOMHOM U T€HHOW MHKEHEPUU. DKOJIOTMUECKUE U
ATUYECKHE MTPOOJIEMbI TEHHOW NHXEHEPUU.

Menuuunckue ouorexnonoruu. Iloctrenomuas nudposas menuiuHa. [1L[P-nuarHoctuka. MetabonoMHbBIN aHaIu3,
TEHOLEHTPUYECKUIN aHAJIM3 IIPOTEOMA YEJIOBEKa JUIA OLICHKM COCTOSHUS €ro 340poBbs. Vcnoib30BaHNe CTBOJIOBBIX KIIETOK.



TapretHas Tepanus paka. 3D-OnonnxeHepus 1uid pa3paboTKu GyHIaMEeHTaIbHbIX OCHOBMEIULIMHCKUX TEXHOJIOT U, CO3/1aHNs
KOMIUIEKCHBIX TKaHeW COYEeTaHWEeM TEXHOJIOTHM TpEXMEpPHOro OMONMpWMHTHHTa W ckaddonauHra A pemeHus 3aaad
NIEPCOHAIIM3UPOBAHHON MEAUIIUHBI.

Coznmanne BEKTOPHBIX BaKIMH C LEJIbl0 oOecreyeHus: KOMOMHMPOBAHHOW 3amuThl OT Bo3Oyauteneit OPBU,
YCTaHOBJICHHE MOJICKYJISIPHBIX MeXaHU3MOB QyHKImoHnpoBanus PHK-coaep:xamux BUpycoB, BEI3BIBAIOIIUX 0COO0 OMACHBIC
3a00JI€BaHNUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuupr u cxemsl: «lcrnoap30BaHHE MHUKPOOPTaHU3MOB B MPOMBILIIEHHOMIIPOU3BOACTBEY, «KiteTouHast
WHXXEHEPUs», «I €HHAss HH)KECHEPUs».

JlaGoparopHas pabota «/3ydyenne o0bekToB OHoTEXHONOTUMY. [IpakTHyeckas padbora «Ilonyuenue

MOJIOYHOKHUCIIBIX TPOTYKTOBY.

Okckypeuss  «buorexHomorust —  BakHeHIIas — [POU3BOAUTENIbHAs  CHJIACOBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE TPOU3BOJICTBO)».

I[lnanupyemblie pe3yabTaThl 0CBOEHHS IPOrPAMMBI 110 OMOJIOTHHM HA YPOBHE CpeHero o0mero o0pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3ysbTaTaM OCBOCHHS OOYYAIOIIMMHUCA MPOrpaMM CpPETHEro OOIIEero
00pa3oBaHMs: JIMYHOCTHBIEC, METAIIPEAMETHBIEC U MTPEAMETHBIE.

B cTpykType JTMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMMbI IO OMOJIOTUU BBIJEICHBI CAEAYIOIINE COCTABISAIONINE:
OCO3HaHHE 00YYaroIMMHCS POCCUICKON TpaXk1aHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPEEIICHUIO, HAIMYME MOTHBALMM K OOYYEHHIO OMOJIOTUH, LIEJIEHANIPABICHHOE PAa3BUTHE BHYTPEHHUX yOeXKACHUN
JUYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEW W UCTOPUYECKUX  TPAAULMA  pa3BUTHUSA OMOJIOrMYECKOr0  3HaHMS,
TOTOBHOCTb U CIOCOOHOCTh OOYYaroOLIUMXCsl PYKOBOJCTBOBATbCSI B CBOEW JESATENIBHOCTH LIEHHOCTHO- CMBICIOBBIMU
YCTaHOBKAMM, IMPUCYIIMMH CUCTEME OMOJIOTMYECKOTO OOpa30BaHMs, HAJIMUYME MPABOCO3HAHMS SKOJOTMYECKOU KYJbTYpPBI,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH )KU3HEHHBIE TJIAHBI.

JINYHOCTHBIE pE3yNbTAaThl OCBOECHHUS NIPOrpaMMbl IO OHOJOTHMM JOCTUTAIOTCSB €IMHCTBE  y4yeOHOU



u BOCIIUTATEIbHOU  JIEATEIbHOCTH B COOTBETCTBUUC TPATUIMOHHBIMH POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU  IIEHHOCTSMH, MPUHATHIMU B

oOlIecTBe  NpaBWIAMH | HOPMaMHUIIOBEACHUS u CIIOCOOCTBYIOT nporeccam
CaMONO3HAHUs,  CaMOBOCHUTAHUS UCAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UIIMU JTUYHOCTH,
NaTpUOTU3MA U YBAXKEHUSK 3aKOHY M IIPABOMOPSIKY, YEJIOBEKY TPy/Aa U CTaplIeMy MOKOJICHHUIO, B3AUMHOTOYBaKEHUS,
OEpeKHOTO OTHONIIEHUS K KyJIbTYPHOMY HACIEIUIOU TpaauLIUSIMMHOTOHAIIMOHAIBHOTO HapoJia Poccuiickoit
denepanuu, MpUPOE U OKpy)aromien cpene.JIMUHOCTHBIE pe3ybTaThl OCBOCHUS YU€OHOTO npeaMeTa «buosorusy 10mKHbI
OTpakaTb FOTOBHOCTb M  CIIOCOOHOCTH  OOYYAlOIIUMXCS  PYKOBOJICTBOBATHCICHOPMUPOBAHHONM  BHYTpPEHHEH
NO3UIMEN  JIMYHOCTH, CHUCTEMOM IEHHOCTHBIXOPHEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOECKICHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIMIIEHHOCTSIM POCCHUIMCKOTO OOIIECTBA, pACIIMPEHUE >KU3HEHHOTO OIBbITa U OMBITAACSITEIIBHOCTA B TIPOIIEcce
peanu3aluy OCHOBHBIX HAMNpPABJIECHUN BOCIHUTATEIbHOMN

NEATEeIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa’kaaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKJIAHCKON IMO3UIIMKA OOYYaromerocss Kak akKTMBHOT'O M OTBETCTBEHHOI'O YJieHa POCCHICKOTO
00111eCTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX IMPaB M O0S3aHHOCTEH, yBaKEHHE 3aKOHAM MPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH NPH CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U
MO3HABATENbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEENIATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIICHHUIO K SIBIICHUSM COBPEMEHHOM KM3HU U OOBACHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JEHUCTBHUSX HEOOXOAMMOCTh KOHCTPYKTHMBHOI'O B3aMMOJICUCTBUS JIIOJEH C pa3HbIMU
yOEXKIEHUSAMHU, KYJIbTYPHBIMHU [IEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTH K COTPYIHHYECTBY B MPOLIECCE COBMECTHOTO BHITIOJIHEHHUS YUEOHBIX, TO3HABATEIBHBIX M UCCIIEI0BATEIBCKUX
3a/1a4, YBaXXUTEIHHOTO OTHOUIECHUS K MHEHHMIO ONIMOHEHTOB MpPU OOCYKJIEHUHM CIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJICPKAHMUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JIESITENHbHOCTH;

2) IaTpUOTHYECKOT0 BOCIIUTAHUS:
c(hOpMHUPOBAHHOCTh POCCUMCKON IpaskIaHCKOM UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHHSI K CBOEMY HapoJly, 4yBCTBa



OTBETCTBEHHOCTH mepea PoauHoi, ropaocTtu 3a cBoM Kpal, cBoro PonuHy, CBOM A3BIK M KYJIBTYpY, IPOIJIOE U HACTOSILIEE
MHOTI'OHAIlMOHAJIBHOI0 Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHUE K PUPOTHOMY HACJIEAMIO U TAMATHUKAM IIPUPOJIbI, JOCTHKEHHUSIM Poccrn B Hayke, UCKYCCTBE,
CHOpTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHHMBATh BKJAJl POCCUHMCKHMX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OHOJIOIMH, MOHUMAaHMs 3HAYCHMS
OMOJIOTHH B MMO3HAHWU 3aKOHOB MPHUPOJIBI, B )KM3HHU UEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uzeiiHas yoeKJEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HAHHE JTYXOBHBIX IIEHHOCTEH pOCCUIMCKOTO Hapoaa; chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
ATUUYECKOTO MOBE/ICHMS;
CIIOCOOHOCTh OILICHUBATh CUTYAIIMIO U TMIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;
OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OyAyIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOUM
pOAUTENAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHOM )KU3HU B COOTBETCTBUU C TPAAULIUSAMU Hapoa0B Poccuu;

4) 3cTEeTHYeCKOr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO MTEXHHYECKOTO TBOPYECTBA, CIOpTA, TPYy/a,
OOIIECTBEHHBIX OTHOIIICHHUM;
MTOHMMaHUE SMOIMOHATIBLHOTO BO3ICHCTBHUS KUBOW MPUPOJBI M €€ IEHHOCTH; TOTOBHOCTh K CAMOBBIPQKCHHIO B
pa3HbIX BUIaX UCKYCCTBA, CTPEMIJICHHE TIPOSBIISATh
KauecTBa TBOPUYECKOU JIMIHOCTH;

5) pusuveckoro BocnuTaHusi, GOPpMHUPOBAHUSA KYJIbTYPbI 310POBbS HIMOIUOHAIBLHOTO 0J1AT0MOTyYHsI:
MMOHMMAaHHUE U pPean3alns 3J0POBOro U 6€301acHOro o0pa3a KU3HHU (3I0POBOE MUTAaHHE, COOJIOJICHUE TUTHECHUYSCKUX
IpaBWJI U HOPM, COaJTaHCHPOBAHHBIN PEKUM

3aHATUI U OTAbIXA, peryisipHas (u3ndecKkas akTUBHOCTD), OEpEXHOT0, OTBETCTBEHHOTOM KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U NICUXUYECKOMY 370POBBIO;



NOHMMaHUE LEHHOCTH TMpaBUJ HWHIUBUIYAIBHOTO M KOJUIGKTUBHOTO O€30IMaCHOrO TMOBEICHHUS B CUTYyalusX,
YIPOKAIOIINX 300POBBIO U KU3HU JIFOJEH;
OCO3HAHME TMOCIEACTBUN U HEMPUATHS BPEAHBIX IPUBBIUCK (YIOTPEOICHUSATKOT OIS, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIUTAHMS:
TOTOBHOCTD K TPYAY, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;
TOTOBHOCTH K aKTUBHOH JCSATEIIEHOCTH TEXHOJIOTUIECKOM M COIMATBLHON HAMPaBICHHOCTH, CTIOCOOHOCTh MHUITUHPOBATH,
IJTAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHATH TAKYIO CSITEIIBHOCTD;
MHTEpPEC K pa3uuHbIM chepam mpodecCHOHATBHON JeITeTbHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOP OymyIiei
npoheccuu 1 pean30BbIBATh COOCTBEHHBIC )KH3HEHHBIC TUIAHBI,
TOTOBHOCTH M CLIOCOOHOCTh K 00pPa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOTHY€CKOT0 BOCIIMTAHUSA:
HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK MCTOYHUKY *KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;
MOBBIIIIEHWE YPOBHS DKOJOTHYECKOW KyJIbTYpbl: NMPHOOPETEHHE OIbITA IUIAHUPOBAHUS TOCTYIKOB M OIIEHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JJIs1 OKPYKAIOIIEH CPeIbl;
OCO3HaHHE TJI00ATBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIEM U MMyTeH X PEIIESHUST;CTIOCOOHOCTD UCIIOIh30BaATh
nproOpeTaeMble MPU U3yYECHUN OMOJIOTUH 3HAHUS U YMEHHUS TP PEIICHUU TPOOJieM, CBSI3aHHBIX C PAlMOHAIBHBIM
MIPUPOIOTIOIH30BAHUEM(COOTIOICHUE TTPABUI MTOBEACHUS B  MpPUPOJE, HAMPABICHHBIX HA  COXPAHEHUE
PaBHOBECHS B SKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Onocdephl);
aKTUBHOE HENpPUATHE JEUCTBUM, MPUHOCIIIMX BpEI OKPYXaIOIIeH MNPUPOJAHOM Cpeae, yMEHHWE MPOTrHO3UPOBATH
HeOJaronpusITHbIC SKOJOTHYECKUE TTOCISACTBUS NMPEANIPUHUMAEMBbIX TEUCTBUHN U MIPEOTBpaIaTh UX;
HaJMYue Pa3BUTOrO SKOJOTHMYECKOTO MBIIUICHUS, YKOJOTHYECKONW KYIbTYpbI, OINbITA JCATEIBHOCTH KOJOTHUYECKOU
HaIpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMMHU B I103HABaTEJIbHOW, KOMMYHUKATHBHONW W COIMAJIBHOM MpPaKTHUKE,
TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOM JIEITEIHPHOCTH IKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOIO NTO3HAHMS:
c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MIPaKTUKHU, OCHOBAHHOTO Ha JUAJIOTe KYJbTYpP, CHOCOOCTBYIOIIET0 OCO3ZHAHUIO CBOCTO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE A3BIKOBOW U UUTATEIILCKON KYJIbTYpPhl KaK CPEICTBA B3aUMOJICHCTBUS MEXKTY JIFOABMU U MO3HAHUS



MUpA;

NOHMMaHHe crenu@UK OMOJIOTUM KaK HAayKd, OCO3HaHUA €€ poyii B (OPMHPOBAHUU PALMOHAIBHOTO  HAYYHOT'O
MBIIIUICHUSI, CO3/JaHUU  LEJIOCTHOTO  MPEACTaBICHHUS 00 OKpPYX aIIIeM MUPE KaK O €IMHCTBE MPUPObI, YETOBEKa U
oOIIeCTBa, B TO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PEIlIEHUH MTPOOJIEM COXpaHEHUsI TPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHU [IJIi COBPEMEHHOW IMBUJIM3AIMU: O0ECIIEYEHUsT HOBOTO YPOBHS DPa3BUTHUS
MEJIUIIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CITIOCOOHBIX pelIaTh PECypCHbIE MPOOIEMbI Pa3BUTHS YEJIOBEYECTBA,
MOMCKa MyTed BbIXOJIa M3 TJIOOATBHBIX AKOJOTMUECKUX MpoOJieM U obecrieueHus mepexojia K yCTOMUYMBOMY Pa3BUTHIO,
paIrMoHAIBPHOMY MCIIOJIb30BAHUIO MIPUPOTHBIXPECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJIOTHYECKUX 3HAHWM B IEJISIX TOBBINICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4acTH (yHKIIMOHAJILHOM TPaMOTHOCTH 00yYaronuxcs, GopMHUPYyEeMOU MpU U3yueHUU
OnoJIorny;

MOHUMAaHUE CYIIHOCTA METOJOB IO3HAHMSI, MCIOJB3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTyJaeMble 3HAHUS /IS aHAIN3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIETO MUPA U TPOUCXOASIINX B HEM U3MEHEHU, yMEHUE
nenaTh 0OOCHOBAaHHBIE 3aKJIIOYEHUsS Ha OCHOBE HAy4yHbIX (DAKTOB U MMEIOIMIMXCS JaHHBIX C IEIbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO MCIOJIH30BATh OMOJOTUYECKUE 3HAHMS JIJIsl PEHICHUSATIPOOTIEM B PEabHBIX KU3HECHHBIX
CUTYalUsIX;

OCO3HAaHHUE LIEHHOCTHU HAy4YHOW JIE€SITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATh ITPOCKTHYIO M HCCIIEIOBATEIbCKYIO
NEATENbHOCTh UHAWBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHMUIO M CaMOOOpa30BaHUIO0, K aKTUBHOMY MOJIYYEHHUIO HOBBIX
3HaHUU 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU.

METAINIPEIJMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3yJbTaThl OCBOEHUS yueOHOro npeamera «buosiorusy BKIIOYAIOT: 3HAYMMbIE I (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOyYaIOIIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIEHAYyYHbIE TMOHATHSA, OTPaXaIoIUe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CICIM(UKY METOIOB TTO3HAHHUS, UCIIOIh3YEMBIXB €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPIUsl, SIBICHHE, MPOIIECC, CUCTEMAa, HAYUHBIM (aKT, IPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPUS, UCCIIEI0BAHUE,



HaOJIOZICHUE, UW3MEpPEeHHUEe, HDKCIEPUMEHT U JApYyrue); yHHUBEpCalbHble Yy4yeOHble JecTBUS (ITO3HABATEJbHbBIE,
KOMMYHHMKAaTHBHbBIC, PETYJISATHBHBIE), oOecrneuuBaronme GopMIUpoBaHue (PYHKIHMOHAIBHON TPaAaMOTHOCTH W COLMATbHON
KOMIIETEHIIUM  OOYYaroIIMXCs;  CIMIOCOOHOCTh  OOYYAlOIUMXCS  MCIOJIb30BATh  OCBOCHHBIE  MEXJIUCLUUILUTMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIC TEHCTBHUS B MO3HABATEILHON U COLIMANIBHOM MPaKTUKE.

B pesynbrare wu3ydeHuss OWONOTMUM HAa YpOBHE cCpeaHero oOmiero oOpa3oBaHus y OOydaromerocs OymayT
c(OpMHUPOBAHBI TMO3HABATEIbHBIC YHHBEPCAIbHBIC Yy4YeOHBIC JACHCTBHSA, KOMMYHHUKATUBHBIC YHUBEPCAJbHBIC YUCOHBIC
JICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbIC YICOHBIC JICUCTBUS, COBMECTHAS JICATEIIBHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIE TeHCTBUA
ba3oBble joruueckue 1eMCTBUSA:

CaMOCTOSITENILHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPpX OCBOCHHUU 3HAHUM HpI/IéMI)I JJOTNYCCKOI'O MBIIIIJICHUA (aHaﬂma, CHUHTC3a, CPaBHCHUA, KJ'IaCCI/I(bI/IKaHI/II/I,
000011eHHsT), paCKPBIBATh CMBICT OMOJIOTMYECKUXTOHITUN (BBLACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C
JPYTUMU NOHSATUSAMU);

onpcAcCiITb HOCJIN ACATCIBbHOCTH, 3adaBasl HIapaMCTpbl WM KPUTCPUKW HX JOCTHIKCHUA, COOTHOCUTH PC3YJIbTAThI
JACATCIBHOCTHU C ITIOCTABJICHHBIMU LICIISIMU

HCIIOJIb30BaTh OMOJIOTMYECKHE TTIOHATHS I 0O0BSICHEHUSA (baKTOB U SIBJICHUM )KHBOﬁHpHpOI[BI;

CTPOUTH JIOTHYCCKHC PACCYKIACHHA (I/IHI[YKTI/IBHLIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATL 3aKOHOMCPHOCTH H
MMPOTHUBOPCHYHUA B PACCMATPUBACMBIX ABJICHUSAX, (bOpMy.TII/IpOBaTB BBIBObI U 3aKJIOYUYCHU A,

MNPUMCHATbL CXCMHO-MOJCJIBHBIC CPCACTBA I MPCACTABICHHA CYIICCTBCHHBIX CBsI3ell W OTHOIICHUI B HN3y4aCMbIX
OMOJIOTHYECKHUX 06T)CKT8.X, a TaK¥XKeE HpOTI/IBOpe‘II/Iﬁ Pa3HOro poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(bOpMaHI/IOHHLIX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH PEIICHUs MPOOIEMBI C YIETOM aHAN3a UMEIOIINXCAMAaTEPUATBHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTb, OLICHUBATL COOTBCTCTBHUC PE3YJIbTATOB LCIIAM, OLCHUBATH PHUCKU HOCHGI{CTBI/Iﬁ
JIEATEIIbHOCTH;

KOOPAWHHUPOBATH U BBIINIOJIHATD pa60Ty B YCIOBUAX pC€aJiIbHOI'0, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHNH ) KU3HCHHBIX HpO6JI€M.



Bba3oBble ucciaenoBarejabCcKue 1eCTBUA:

BJIQJIETh HaBBIKAMHU YYEOHO-MCCIIEAOBATEIBCKOM W IMPOEKTHOM JeATEeIbHOCTH, HaBBIKAMHU pa3pelieHus mpooseMm,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJILHOMY MOMCKY METOJIOB pEIIeHUs MPAKTUYECKUX 3ajay, MPUMEHEHHIO
pPAa3IMYHBIX METOJIOB NO3HAHUS,

MCIIOJB30BaTh Pa3IMYHbIC BUJIBI ACSATEILHOCTH IO OJIYYEHHUIO HOBOTO 3HAHUSI, ETOMHTEPIPETALIMU, TPEOOPA30BAHUIO U
MPUMEHEHHIO B YUEOHBIX CUTYAIUsIX, B TOM YUCJICIIPH CO3JJaHUU YICOHBIX U COIUAIbHBIX MIPOCKTOB;

(GhopMHUpPOBATH HAYYHBIN THIT MBIIUICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU MTOHSATHUSIMHA U METOaMHU;

CTaBUTH U (OPMYJIMPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BaTEILHOM AEATEIPHOCTHH KU3HEHHBIX CUTYAIIHSIX;

BBISIBJIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U U AKTYaJU3UPOBAThH 3aJlauy, BBIJBUTAThTUINOTE3Y €€ pEIllICHHUs, HAXOJUTh
apryMeHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUI,3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;
aHaJIM3UPOBaTh MOJYYEHHbIC B XOJ€ PEIICHUs 3aJadydl pe3yJbTaThl, KPUTUYECKH OIICHUBATH HMX JOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;
JlaBaTh OIICHKY HOBBIM CUTYAIIHMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
nepeHoca CpeJICTB U CIIOCOO0B JIEUCTBUS
B IPO()eCCUOHATIBHYIO CPELY;
YMETh TMEPEHOCUTh 3HAHUS B I[I03HABATEJIbHYIO U MPAKTHYECKYIO OOJaCTHXKU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MTPEAMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE HJIEU, TIPEAJIaraTh OPUTUHAIBHBIE MMOAXObI U PEIICHUS, CTABUTHIIPOOIEMBI U 33/1a4H, JOMYCKAIOIIHNE
aJbTEPHATHUBHBIC PEUICHUS.

Pabora c unpopmanmeii:

OpUEHTHPOBATbCS B PA3IMUHBIX HCTOYHUKAX HHPopManuu (TeKcTe ydeOHOro mocoOus, Hay4HO-NOMYJSpHOU
auTepaType, OMOJIIOTUYECKUX CIOBAPSAX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHbIX, B VIHTepHETe), aHaIU3UpOBaThH
UHGOPMAIIUIO PA3TMYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUIECKH OLICHUBATH €€ IOCTOBEPHOCTh MHEMPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampoChl U NPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U OTOOpe OHOJOrHYecKor HH(pOpMalm,
HEOOXOMMOM 1JIs BBITIOJHEHMs YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOIB30BaHUS WH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHI, COBEPUICHCTBOBATH KYJIbTYpPY
AKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY TIpelcTaBlieHUs] Ouosiornueckoi mHpopMmaluu (CXembl, rpaduku,
JMarpaMMbl, TaOJIUIbI, PUCYHKHU U APYToe);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KayeCTBE CpeACTBA Ipu pabore ¢ Ouonormueckoil mHpopManueil: TpUMEHSATH
XUMHYECKHe, (GU3HUeCKre U MaTeMaTH4YeCKIe 3HaKU U CUMBOJIBI, (pOpMyIibl, a00peBHaTypy, HOMEHKIIATYPY, UCTIONIb30BAaTh U
peo0pa30BbIBATE3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISIHOCTH;

BJIa/I€Th HAaBBIKAMU PACIIO3HABAHUS U 3AIIUTH HHPOPMAIH, HHOOPMALIMOHHONW O€30MaCHOCTH TUYHOCTH.

KoMMyHUKaTHBHBIE YHUBeEpPCAJbHbIE YUeOHbIE HeilCcTBUSA

Oo01enue:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO Bcex cdepax >KW3HU, AKTHMBHO YYacCTBOBATh B JUAJIOTE WM JTUCKYCCHH TIO
CyIIecTBy oOCyXmaemMod Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHUS OTHOCHUTEIHLHO BBITOJTHCHUS
npejiaraeMou 3ajauu, yYuThIBaTh HHTEPECHI M COTJIACOBAHHOCTD MO3UIIUMA IPYTUX YYACTHUKOB JHAJIOTa UIH JUCKYCCHH);

pacno3HaBaThb HeBepOalbHBIE CpeAcTBa OOLIEHUS, IOHUMAaTh 3HAYEHHME COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(DJIMKTHBIX CUTYalMM, YMETh CMAT4aTh KOH(GIMKTHI U BECTH MIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJCHCTBHUS, MMOHUMATh HAMEPEHUS NPYTUX JIOACH, TPOSBISITH
YBaXUTEJIBHOE OTHOLIEHHUE K COOECETHUKY UB KOPPEKTHOU opMe (popMyIupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIXCPEJICTB.

CoBMecTHaAsl J1eTEJbHOCTD:

NOHUMAaTh U MCHOJB30BATh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYAIbHOW palbOTHI IPU PEIICHUH OUOJIOTHYECKOM
po0IemMbl, 000CHOBBIBATH HEOOXOAUMOCTb MPUMEHEHUATPYNIOBBIX (POPM B3aUMOICHCTBUS IPU pELICHUN Y4eOHOM 3a1au;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX NEUCTBUM C YUETOM OOLIMX MHTEPECOBU BO3MOKHOCTEW Ka)KOTo 4jieHa
KOJUIEKTHUBA;

MPUHUMATh 1IeJIM COBMECTHOM JEATEIbHOCTHU, OPraHU30BBIBATH M KOOPAUMHUPOBATH ACHCTBUS MO €€ JOCTHKEHHUIO:
COCTABJIATH IJIaH JIEHCTBUM, pacipeiesiTh POJIM C YY4ETOMMHEHUN YYaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;



OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXJIOT0 YYAaCTHHKA KOMaHAbl B OOIIMI pe3yiapTaT MO pa3paboTaHHBIM
KPUTEPHUSIM;

[IpeUIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3ULIMA HOBU3HBI, OPUTMHAIBHOCTH, [IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIAITh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CHTYalMsX, HPOSBIATH TBOPUYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHUBepPCAJbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:
MCIIOJIb30BaTh OMOJIOrMUECKUE 3HAHUS ISl BBISBJICHHSI IPOOJIEM M UX PEIICHUSB )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;
BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKUB CBOMX JEHCTBUSIX U MOCTYMKAX IO
OTHOILIEHUIO K )KUBOM IIPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOLIUX;
CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO NESITEIbHOCT, BBIABISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBAThH
COOCTBEHHBIE 33a]1a4M B 00pa30BaTEIbHON ACSITEIFHOCTH U )KU3HEHHBIX CUTYAIIMSIX;
CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PELICHUS MPOOJIEMbI ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
Y NIPEANIOYTEHUN;
JIaBaTh OLICHKY HOBBIM CUTYALUsM;
paciupsTh paMKi y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHU;
JieNlaTh OCO3HAHHBIN BBIOOpP, apryMEeHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTH3A PEILCHUE;

OLICHHUBATh IPUOOPETEHHBIH OIIBIT;
CoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKON HJPYAUIIMU B Pa3HbIX OOJACTAX 3HAHWUMA, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb:
J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;
BJIQJI€Th HABBIKAMHU MMO3HABATENbHOU pe(IeKCHH KaK OCO3HAHUS COBEPUIAEMBIXICUCTBUN U MBICIUTENIBHBIX MPOLECCOB,
UX pe3yJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh MPUEMBI pPeIIEKCUH JIsl OLEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;
YMETh OLEHHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PELICHHS 10 HUX CHW)XCHHMIO; NPUHUMAThb MOTHUBBI U



APTrYMCHTBI APYTIUX IPHU aHAJIN3C PC3YJIbTATOB ACATCIbHOCTH,

IIpunsiTue cedst U APyrux:
IpPUHUMATH ceOsl, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA,;
IPUHUMATh MOTHUBBI U @pTyYMEHTBI IPYTUX MPU aHAJIU3€ PE3YJIbTATOB JAEATEIbHOCTH;IPU3HABATH CBOE MPABO U MIPABO
APYTUX HA OIIHUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOTo YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATbHI

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI cojAepXkaHus ydeOHoro mpeamera «buonorus» Ha yriayOiaEéHHOM YpOBHE
OpUEHTHUPOBAHBI HA oOecreyeHue npopuiILHOro 00yueHus oOyyvaroumxcs ouosnorur. OHU BKIIIOYAIOT: crienuuueckue s
OMOJIOrMH Hay4YHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUI IO OCBOCHUIO, UHTEPIPETAIIMHN U TPEOOPA30BAHUIO 3HAHU, BUJIBI
NESATEIbHOCTH MO MOJTYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMUHBIX YUYE€OHBIX, @ TAK)KE B PEAIbHBIX KU3HEHHBIX
cutyauusx. [IpenMeTHbie pe3yapTaThl IPEACTABICHBI IO TOAaM U3YUYEHHS.

[IpeameTHbIE pe3ybTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 kiaacce

JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIA OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B GOPMUPOBAHUH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpA, B MO3HAHWUU 3aKOHOB MPHUPOJbI U PEHICHUH MPOOJIeM PalMOHAIBHOIO MPUPOJIONOIB30BAHUS, O
BKJIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHMOJIOTUY;

BJIQ/ICHUE CHUCTEMOW OMOJIOTUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloline OMOJIOTUYECKUE TEPMHUHBI U
NOHATHUS (3KU3HB, KJIIETKa, OpraHu3M, METa00JIU3M, TOMEOCTa3, CAMOPETYIISIUS, CAMOBOCIIPOU3BE/ICHNE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTh, POCT M pa3BUTHE), Ouonoruyeckue Teopur (kietouHas teopusa T. IlIBanna, M. Ilneiinena, P.
BupxoBa, xpomocomHasi Teopusi HacienctBeHHocTuT. Moprana), yuenus (H.M. BaBuioBa — o nienTpax MHOroo0pasus u
IIPOUCXOXKJICHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpPa3usi MOTOMKOB MEPBOr0O MOKOJICHMS,

pacIneryieHnsl, YUCTOTHl TaMeT, He3aBUCUMOTO HacienoBanus ['. MeHmens, TOMOJIOTUYECKUX PSIIOB B HACJIEICTBEHHOU
n3menunBoctu H.M. BaBuioBa), mpuHIMIIBI(KOMIJIEMEHTAPHOCTH ),



BIIQJICHUE  OCHOBHBIMM  METOJAAMH HAYyYHOTO  TO3HAHUS,  HCIOIB3YEMBIX B OMOJIOTHUECKUX MCCIIETIOBAHUIX
KUBBIX 00BEKTOB (ONMHCaHNE, U3MEPEHUE,HAOIIOICHHE, SKCTICPUMEHT);

YMEHUE BBIJCISTh CYIIECTBCHHBIC TPU3HAKU: BHUPYCOB, KJIETOK TPOKAPUOT M DJYKAPHOT, OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM YHUCJEe OakTepuid, rpuOOB, PACTCHH, KUBOTHBIX M UYEJIOBEKA, CTPOCHUS OPraHOB U
CHCTEM OpPTraHOB PAaCTCHMi, JHKMBOTHBIX, YEJOBEKAa, IMPOILECCOB >KU3HEIACATEIbHOCTH, MPOTEKAIOIIUX B OPraHU3Max
pacTeHui, >KUBOTHBIX M Ye€JOBEKa, OMOJOTMYECKUX MPOLIECCOB: OOMEHa BEIIeCTB (METabOIM3M), PEBPAILICHUsS SHEPIHH,
OposkeHus1, aBTOTPO(PHOTO U reTepoTpoHHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, ME103a, TaMETOTeHe3a,
AMOpHOreHe3a, MOCTIMOPUOHAIIBHOTO PAa3BUTHSI, Pa3MHOKEHHS, WHJMBHUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO31Ca, HCKYCCTBEHHOTO 0TOOpA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3H MEXKy OPraHOMIaMH KIECTKU U UX (DYHKITUSIMHU, CTPOCHUEM KJIETOK pa3HBIX TKaHEH
U UX QYHKIUSAMHU, MEXIY OpraHaMHd U CUCTEMaMH OPTaHOB Yy PACTEHHM, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIUSIMU, MEXKIY
CHUCTEMaMHU OPTaHOB M UX (QYHKIUSIMH, MEKTy dTallaMu 0OMEHa BEIIeCTB, dTallaMy KJIETOYHOTO ITUKJIA U )KU3HEHHBIX [UKJIOB
OpraHu3MOB, dTallaMi IMOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (D€HOTUIIOM, PEHOTUIIOM U (haKTOpaMu Cpebl OOMTAHNS,

YMEHUE BBISBIISATH OTJIMYUTEIbHBIEC PU3HAKHU KUBBIX CUCTEM, B TOM YKCII€ PACTEHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE WCMOJb30BaTh COOTBETCTBYIOIINE apPTyYMEHTBHI, OHOJIOTMUECKYI0 TEPMHUHOJIOTHIO ¢ CHUMBOJHUKY JIJISt
JI0KA3aTeNIbCTBA POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUYECKHUX TPYIII;

YMEHUE pemiarh OWOJOTHYECKUE 3aJa4d, BBISBISATh NPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKIY HCCIEIyeMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHUHU TTOJTYUYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINONHATh Ja0OpaTOpHbIE W MpakTUYeCKHe paldoThl, COONIOAATh NpaBWiIa NpU padoTe ¢ y4eOHBIM H
1ab60paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, IPOBEPSITh WX SKCICPUMEHTAILHBIMU CPEJCTBAMU, (OPMYIHPYS II€JIb MCCIIECIOBAHUS,
aHAJIM3UPOBATH TOJYYCHHBIC PE3YJIbTATHI U JICJIaTh BEIBOIBL;

YMEHHUE YYaCTBOBATh B yUEOHO-UCCIIEOBATENIHCKON paboTe 1Mo OMOJIOTHH, YKOJIOTUH U MEAUIIMHE, IPOBOANMON Ha 0ase
IIKOJIBHBIX HAYYHBIX OOIIECTB, U ITyOJIMYHOIIPEICTABIIATH MMOJyYEHHBIE pe3y/IbTaThl Ha YICHHUYECKUX KOH(DEPECHIIHSX;

YMEHUE OIICHHBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX MCCIIEIOBaHUNM B 00JAaCTH OHOJIOTMM W MEAUIMHBI
(KJIOHUpOBaHWE, WCKYCCTBEHHOE OIUIOJJOTBOPCHHME, HANpPaBIEHHOE W3MEHEHHWE TEeHOMa M CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyaymiel mnpodecCHOHATBHOW AESITENIbHOCTH B 00JacTH OHOJIOTHH,
MEIMIIMHBI, ONOTEXHOJIOTHH, BETCPUHAPHH,CEITLCKOTO X031CTBa, MUIIEBON MPOMBIIUICHHOCTH, YTIyOISITh TO3HABATEILHBIN
WHTEpEC, HampaBlICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOUICH NpPOQEecCur M TPOAOIKEHHE OMOJOTHYECKOTO
o0Opa30BaHMs B OPTaHU3AIMSIX CPETHETOMPO(ECCHOHATEHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHbIE pe3ysIbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 11 kiaacce

JOJIKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OUOJIOTMM B CUCTEME €CTECTBEHHBIX HAyK, B dbopmHpoBaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MHPA,B MO3HAHUU 3aKOHOB MPUPOJIbI U PEIICHUH SKOJIOTHYECKUX MPOOIIeM
YeJIOBEUECTBA, a TaKKE€ B PEIICHHWU BOMPOCOB PAIIMOHAILHOTO MPUPOJONOIb30BaHus, U B (HOPMUPOBAHUU LIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIe, OOIIECTBY, UETOBEKY, O BKJIAJE POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yMEHHUE BJAJE€Th CHUCTEMOW OMOJIOTMUECKHX 3HAHHWM, KOTOpas BKIIIOYAET OMNpENEJCHUs U TOHMMAaHHE CYIIHOCTU
OCHOBOIIOJIATralOIIUX OHOJOTUYECKUX TEPMUHOB M TMOHATHMA (BHI, HKOCUCTeMa, Ouocdepa), OMOJIOTHYECKUE TEOPUU
(aBomronionHas teopust Y. J[lapBuHa, cuHTeTHueckas Teopus sBomtonuu), yudenus (A.H. CeseproBa — o myTsax u
HampaBieHusx spoitonnu, B.M. Bepnaackoro — o 6mocdepe), 3akonnl (reHernueckoro paBHoBecust Jx. Xapau u B.
Baitn6epra, 3apoasieBoro cxoactsa K.M. bapa), npaBuna (muaumyma FO. JInbuxa, 3ko10ruueckoil mupamMuibl JHEPrun),
runortessl (runore3a «mupa PHK» V. I'unGepra);

YMEHHUE BIIAJIETh OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS, HCIOIb3YEMBIMUB OMOJIOTHYECKUX MCCIIEIOBAHUIX
KUBBIX OOBEKTOB M IKOCHUCTEM (OMHUCAaHUE, U3MEPEHHE, HAOI0/ICeHUEe, SKCIEPUMEHT), CIIOCOOaMU BBISBICHUS M OICHKU
AHTPOIIOTEHHBIX U3MEHEHUN B IIPUPOLE;

YMEHUE BBIACNATH CYIIECTBEHHbIE MPHU3HAKHU: BUIOB, OMOTE€OIIEHO30B, SKOCUCTEM HOHOCHEpPhI, CTAOWIN3UPYIOIIETO,
JIBIDKYIIETO W Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOPA,alJIONATPUYECKOTO U CUMIIATPUUECKOTO BUI000pa30BaHUs, BIUSHUS
JBYDKYIIUX CHUJT SBOJIIOIMK HAa TE€HO(OH MOMYJIAINH, TPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepeoBaHUs
HaIPABJICHUUN 3BOJIOLMU, KPYTOBOPOTA BEUIECTB U MOTOKAZHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3M MEXAY IPOLECCAMHU DHBOJIOLUUM, JBWKYLIMMH CHJIAMH aHTPOIIOTCHE3a,
KOMITOHEHTaMH PAa3JIMYHBIX SKOCUCTEM U MPUCTOCOOTICHUSIMU K HUM OPTaHU3MOB;

YMEHUE BBISBISATh OTJIMYUTEIbHBIC TPU3HAKK JKUBBIX CHCTEM, IMPUCIIOCOOJIEHHOCTh BUJIOB K Cpene oOuTaHwus,
a0MOTUYECKNX U OWOTHYECKUX KOMITOHEHTOB HDKOCHUCTEM, B3aUMOCBS3EH OpPTraHM3MOB B COOOIIECTBAX, aHTPOMOTECHHBIX



W3MEHEHHUH B DKOCUCTEMaXCBOEH MCCTHOCTH,
YMCHHC HCIIOJBb30BaATh COOTBCTCTBYIOIHMC apryMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYIO TCPMUHOJIOTUIO W  CHMBOJIUKY  JJIA
A0Ka3aTrcjibCTBa poOACTBA OPraHU3MOB PA3HbLIX

CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OpPraHU3MOB U Cpelibl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HE0OOXOIUMOCTH
COXpaHEHHs MHOT000pa3us BUI0B U SKOCUCTEM KaKyCJIOBHUS COCYLIECTBOBAHUS MPUPO/IbI U YEIIOBEYECTBA;

yMEHHUE peliaTh OWOJIOTMUECKUE 3a]laud, BBIABIATH I[PUYMHHO-CIEACTBEHHBIC CBSI3U MEXKAY MCCIEITyeMbIMU
OMOJIOTMYECKUMU TPOIIECCAMU U SIBJICHUSMHU, JIeIaTh BBIBOBI U IPOTHO3bI HA OCHOBAHUU TOJTYYE€HHBIX PE3YyJIbTATOB;

yMEHHUE BBINOJHATH JIAOOpPATOpHBIE W MpPaKTUYeCKHe paboThl, cOoOMOAaTh MpaBuia Npu paboTe C y4eOHbIM U
J1a00paTOPHBIM 000PYyI0BaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, IPOBEPITh UX IKCHEPUMEHTAIBHBIMU CPEICTBaMU, (POPMYIHPYS LEIb UCCIETOBaAHMUS,
aHaAJIM3UPOBATh MOJYYCHHBIE PE3YNIbTaThl U J€NIaTh BBIBOIBI,

yYMEHHE y4acTBOBATh B yueOHO-MCCIIEIOBATENHCKON paboTe Mo OUOIOTHH, SKOJIOTUN U METUIIMHE, IPOBOAMMOM Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOILECTB, ¥ IMyOJINYHOIPECTABIATH [TOJyYeHHBIE PE3yIbTaThl HA YYCHUYECKUX KOH(PEPEHIINSAX;

YMEHHE OIICHMBATh TMIIOTE3bl U TEOPHUH O MPOUCXOXKICHUU KU3HH, YEJOBEKa M YEJIOBEYECKHX pac, O MPUYHMHAX,
MOCIIEACTBUSIX U CIOCO0ax MpeoTBpaIICHUs INI00aTbHBIX H3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BbIOOp Oyaymieil mnpodecCHOHaIbHOW NEATENbHOCTH B 00JIaCTH OHOJIOTHH,
9KOJIOTUH, TPUPOAOIOIB30BAHUSA, METUIIMHBI, OMOTEXHOJIOTHH, IICUXOJIOTUH, BETEPUHAPUH, CETHCKOTO XO35HCTBA, MUILEBOM
NPOMBIIIICHHOCTH, YIIyONATh TO3HABaTENbHBIA HMHTEpEC, HANpPaBICHHBIN Ha 0CO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH
npodeccuu U MpoJoKEHHE OMOJIOrMYECKOT0 00pa30BaHMsI B OpPraHU3alUsAX CPEIHEro MpopEeCCHOHATBHOIO M BBICHIETO
o0Opa3oBaHUs.



TemaTHyeckoe NVIAHUPOBAHUE

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTtBo 4acos

BCEro

KOHTPOJIbHBIX
padort

NMPAKTHYECKHUX
padort

daekTpoHHbIe (LU(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI

buonorus kak Hayka

1

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

JKuBBIe CHCTEMBI M UX HN3YUCHUC

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

buosorns xieTku

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

Xumu4yeckas opranusanus KJICTKU

10

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

Crpoenue U pyHKIIMH KIETKH

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

OOMeH BelecTB U NMpeBpalieHue
9HEPIHU B KIIETKE

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

HacnencrBennas nnpopmanus u
peanmuzanus €€ B KJIETKe

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/



https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

JKU3HEHHEIN UK KJISTKU

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

Crtpoenune u GyHKIIUA OPTaHU3MOB

17

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

10

Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

11

TI'enernka — HayKa O HaCJICACTBCHHOCTHU
U UBMCHYMUBOCTHU OPraHU3MOB

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

12

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

10

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

13

3aKOHOMepHOCTI/I N3MCHYHUBOCTH

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

14

I'eHeTnka yenoBeka

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

15

Cenexuust opraHu3MoB

https://resh.edu.ru/

https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

16

BuorexHonorus u CHHTETUYECKAS
ounosorus

https://resh.edu.ru/
https://mob-edu.ru/



https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://mob-edu.ru/

http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

Hroro 34 2

12

IToypouHoe miiaHUpOBaHue

Ne Tema ypoka KoauuecTBo uYacoB Buabl, popmMbl KOHTPOJIS
n/n BCEr0 | KOHTPOJIbHBIX | MPAKTHYECKHX
padoT padoT

1 BBoanbii nnctpykrax o Th. buonorus kak 1 YerHblit onpoc;
KOMILIEKCHAsI HAyKa U KaK 4aCTh COBPEMEHHOTO
o011iecTBa

2 JKuBbIe crcTeMbl M HXCBOMCTBA 1 YcTHbli onpoc;

3 YpoBHEBasi OpraHu3alys KUBbIX CUCTeM. MHCTpyKTax 1 1 IpaxTuyeckaspadoTa;
no Th. [Ipaktuueckas padota Nel. Mcnons3oBanue
pPa3JIMYHBIX METOJIOB NMPU U3YUYEHUU KUBBIX CUCTEM

4 Hcropus oTKpeITHS MU3ydeHHs KIeTKU. Kierounas 1 YCTHBIH ompoc;
Teopus

5 MeTo1b1 MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTHHU. 1 1 IpakTiyeckas padora;
Nucrpykrax no Th. Ilpaktuueckas padora No2.
N3yueHne MeTo10B KJIETOYHOU OMOJIOTHH

6 XUMHYECKHUM COCTaB KIIETKH. Boia 1 MUHEpabHbIE 1 VYCTHBIH 01poc;
BEIIECTBA

7 XUMUYECKUH cocTaB KIETKU. Boia u MuHepaibHbIe 1 YeTHbIi onpoc;
BEIIECTBA

8 OpraHu4eckre BEIIeCTBa KICTKH — OCIIKH 1 [TuCbMEHHBI KOHTPOJIB;

9 OpraHuyeckre BelecTBa KIECTKHA — OCJIKH. 1 VYCTHBIH 01poc;

Nuctpykrax no Th. JlaGopaTopnas padota Nel.

O6Hapy:xeHue 0eJIKOB C MOMONIbIOKAYeCTBEHHBIX



http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

peakuuii

10 OpraHuyeckue BellecTBa KJIETKH — YTII€BOJIbl VerHbiit onpoc;

11 OpraHuyeckue BelecTBa KJIETKU — JIMIHJIbI ITucEMeHHBIH KOHTPOIIE;

12 Hyxneunoseie kucnorsl. JIHK n PHK. MuacTpykTax no [IuchMEHHBIH KOHTPOIID;
Tb. JlabopaTtopnas pabota Ne2. MccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJICJIICHHBIX U3 KIIETOK
pa3IMyYHBIX OPTraHU3MOB

13 Ctpoenue u pyakuun ATO. Ipyrue TIMCHMEHHBIH KOHTPOJIB;
HyKJIeo3uaATpudocharTh

14 CexBennpoBanue JITHK. MeToabsl reHOMUKH, VCTHBIH 0mpoc;
TPAaHCKPUIITOMUKU, TPOTEOMHUKH

15 MeToibl CTPYKTYpHOU OHOJIOTHH Tectuposanmue;

16 Tumne! kierok. [IpokapuoTnyeckas KiieTka YCTHEBIH ompoc;

17 CtpoeHue dykapruoTHYeCKON KieTku. [loBepXHOCTHBIN YCTHBI ompoc;
anmnapar KJIETKH

18 Hucrpykrax o Th. ITpaktuueckast pabora Ne3. IpaxTuyeckaspaboTa;
M3yueHne CBOMCTB KJICTOYHOM MeMOpaHbI

19 [Murorutazma u e€ opranouasl. MUacTpykTax no Th. [InchbMeHHBIH KOHTPOIIb;
JlabopaTtopHas padota Ne3. MccienoBanue mia3Monsa
U JICTIa3MOJIN3a B PACTUTENbHBIX KIETKAX

20 Wuctpykrax no Th. [Ipaktrueckas pabora Ne4. [pakTuyecKkaspaboTa;
N3yuenune NBIKEHUSI IUTOTLIA3MbI B PACTUTEILHBIX
KJIETKaX

21 HememOpanHbie opranonp! KiieTkn. CTpoeHue u YcTHBIIH onpoc;
byHKIMM sapa

22 CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3yKapHUOT. [TucEMEHHBIH KOHTPOITE;
Nuctpykrax no Th. JlabopaTopnas pabota Ne4.
W3yyeHue cTpoeHus KIETOK pa3IMyHbIX OPraHU3MOB

23 O06o0menune. Knerka [TMCEMEHHBII KOHTPOJIb;




24

ACCUMWIIAIHS ¥ TUCCUMMJIISALINAS — JIBE€ CTOPOHBI
MeTabom3ma. Tumel oOOMeHa BEIIECTB

YcTHBIN onpoc;

25 benku akTuBaTOphl U O€NKH UHTHOUTOPHI. MHCTpYKTa) 1 [TucEMEHHBIH KOHTPOITB;
no Th. JlaGoparopHnas pabota No5. Mzyuenue
KaTaJIMTUYECKON aKTUBHOCTH (DEPMEHTOB
26 depMeHTaTUBHBIN XapakTep PeaKkuuii KIETOYHOTO 1 ITiceMeHHBII KOHTPOJIB;
metabonmu3ma. Muctpykrax no Th. JlabopaTopuas
pabota Ne6. Uzyuenne pepMeHTaTUBHOTO
pacIierieHus HIEPOKCH 1A BOJOPOIa B PACTHTEIBHBIX U
YKMBOTHBIX KJIETKaX
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1 VeTHBI# onpoc;
28 dorocunTE3 1 Y CTHBIH ompoc;
29 | Xemocunte3. Muctpykrax no Th. Jlabopatopnast pabora 1 [TucEMEHHBIH KOHTPOITB;
Neo7. CpaBaenue niporieccoB (HOTOCHHTE3a U
XEMOCHHTE3a
30 | AHa’poOHBIe OpraHu3Mbl. Buibl OposKeHUS. 1 [TCHMEHHBIH KOHTPOJIb;
WNuctpykrax o Th. JlabopaTopuas padoTa Ne§.
CpaBHEHHE MPOLIECCOB OPOIKEHHMSI UIBIXAHUS
31 Dranbl SHEPreTUYECKOro 0OMeHa 1 YCTHBIH o1poc;
32 DHeprust MeMOPaHHOTO IpaJiieHTa MPOoTOHOB. CHHTE3 1 YerHblit onpoc;
AT®: padora nporonHoit ATD-cuHTa3BI
33 Peakiyy MaTpUYHOTO CHHTE3a 1 [TpakTHyeckaspadoTa;
34 | T'enernueckuii ko, TpaHCKpUTIIUS 1 Y cTHBII onpoc;
35 | Tpancisnus 1 [TuCcHMEHHBII KOHTPOII;
36 BuocunTes Oenka 1 TecTupoBaHue;
37 MexaHU3MBbl YKCIPECCHH TEHOB 1 YcTHbI onpoc;
38 Perynsmus oOMEHHBIX MPOIIECCOB B KJICTKE. 1 Tectuposanue;
KJieTouHsIii roMeocTas
39 OcHoBbl Bupycosoruu. Bupycel Heksierounas gpopma 1 [TiuceMeHHbBIH KOHTPOJIb;




’KM3HU U 00JIMTaTHBIC I1apa3nThl

40 | HanorexHnonoruu B 6nosioruu u Meaunvye. Bupycheie YcrHEIi ompoc;
3a00JIeBaHUs YEJIOBEKA, )KUBOTHBIX, pACTEHUN

41 Nuctpykrax no Th. [lpaktuueckas padota Ne5. IIpakTrueckaspadora;
Coznanue moienu BUpyca

42 JKU3HEHHBIN [IUKIT KJIIETKA TecTupoBaHue;

43 Martpuunsiii cuntes3 JJHK. TIuchbMeHHBII KOHTPOJTb;

44 Xpomocomsl. MHcTpykTaxk o Th. JlaboparopHas IIuchMeHHBIH KOHTPOJIb;
pabota Ne9. M3yueHune xpoMocoM Ha FOTOBBIX
MUKpoIipenaparax

45 Henenue knerku —Muto3. MacTpykrax o Th. IIuchMeHHBIH KOHTPOJIb;
JlaGoparopnas pad6ota Nel0. HaGnroneHue Mutosa B
KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKponpenaparax)

46 Tumne! kirerok. Kaprokunes u nutokenes. Perymsnus YCTHBIH 0mpoc;
KU3HEHHOTO ITMKJIA KJIETOK

47 Kontponbnas padora Ne 1. Kierka. Hacnencrsennas KonrposnbHas paboTa;
uHpopManus. JKU3HEHHbIN ITUKIT

48 OpranusM Kak eJMHOCIEI0e Y CTHBIH ompoc;

49 Tkanu pactenuii. Uactpykrax no Th. JlaGoparopnas [InCeMEHHBII KOHTPOIIb;
pabota Nel 1. M3yueHne TkaHel pacTeHHI

50 TkaHu KMBOTHBIX U yenoBeka. MHcTpykTax o Th. IInceMeHHbIH KOHTPOIE;
JlabopaTtopHas pabota Nel2.l3yuyenue Tkanein
KUBOTHBIX

51 Oprausbl. Cucremsl opranoB. MucTpykTaxk no Th. IInceMeHHbIH KOHTPOID;
JlaGoparopnas padota Nel3. M3zydyenue opranon
LIBETKOBOT'O paCTEHUs

52 Omopa Teyia OpraHu3MoB YeTHblit onpoc;

53 JIBYDKEHUE OpraHU3MOB YeTHblit onpoc;




54

[Tutanue OPraHU3MOB

YcTHBIN onpoc;

1

55 BHYTpHITOI0CTHOE ¥ BHYTPUKJIETOYHOE TTHIIEBAPCHUE 1 TectupoBanue;

56 JIpIXaHue OpraHu3MOB 1 TecTuposanue;

57 OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOSHUSI JIETKUX 1 YerTHblit onpoc;
I03BOHOYHBIX KHBOTHBIX

58 TpaHcropT BemecTB y OpraHu3MoB 1 Tectuposanue;

59 Kpyru kpoBooOpaiieHus. DBONTIOIHMOHHBIE YCIOKHEHUS 1 TTnchMeHHBIH KOHTPOJIB;
CTPOEHHSI KPOBEHOCHON CHCTEMbI TO3BOHOYHBIX
KHUBOTHBIX. PaboTa cepania u e€ perysiusi.

60 Bhb1sieieHne y opraHu3MoB 1 Tectuposanmue;

61 3amura y OpraHu3MoB 1 YeTHblit onpoc;

62 Ponb BpOXKIEHHOTO UMMYHHTETA B PAa3BUTHN 1 YCTHBIH ompoc;
CUCTEMHBIX 3a00JIeBaHUI

63 Pa3apaskuMoCTh M PEryIsus y OpraHu3MOB 1 TecTupoBaHKE;

64 B3anmocBs3p HEPBHOM U Y3HAOKPUHHOM CHUCTEM. YerHblit onpoc;
I'nnoranamo-runoguzapHas cucTeMa.

65 dopMbl pa3MHOKEHHUSI OPraHU3MOB 1 ITichMEHHBII KOHTPOJIB;

66 [TosoBoe pasmHokeHre. Metio3 1 TectnpoBanue;

67 brosorudecknii CMbICT Meii03a | ITOJIOBOTO MpoIiecca 1 YcTHBIH onpoc;

68 ['amerorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX 1 IInceMeHHBI KOHTPOIIB;
kietok. Muctpykrax mo Th. Jlaboparopras padota
Nel4. 3yyeHue cTpoeHus MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax

69 VuauBHIyabHOE Pa3BUTHE OPraHU3MOB — OHTOTEHES. 1 ITnceMeHHbIH KOHTPOIIB;
3akya/ika OpraHoB M TKaHEeW M3 3apOIbIIIEBbIX JMCTKOB

70 Poct u pazButue xnBoTHbIX. MHCTpYKTax 1o Th. 1 IIpakTnaeckaspaboTa;
[pakTrueckas padota Ne6. BrisiBiieHHE IPU3HAKOB
CXOJICTBA 3aPOJIbIIICH TO3BOHOYHBIX KHBOTHBIX

71 Pa3mHOKeHUe 1 pa3BUTHE pacTeHui. IHCTpyKTax 1o 1 TTuCHMEHHBIH KOHTPOIb;




Tb. JlTabopatopHas pa6ota Nel5. CtpoeHnue opraHos
Pa3MHOXKEHHUSBBICIINX PACTEHUN

72 0606meHu. Opranusm 1 TT1cEMEHHBII KOHTPOJIB;
73 VicTopust CTaHOBJICHHSI M pa3BUTHS TCHETUKU KaK HAYKH 1 YcrHblit ompoc;
74 OCHOBHBIC TIOHSTHUS 1 CUMBOJIBI TeHETUKH. VIHCTpyKTaXx 1 TTuchMEHHbIH KOHTPOID;
no Th. JlaGoparopnast pa6ota Nel6. JIpozoduna kak
00BEKT T€HETHUECKHUX HMCCIIETOBAHUI
75 3aKOHOMEPHOCTH HACIIEOBAHUS TTPU3HAKOB. 1 YerHslii onpoc;
MOHOTHOPHIHOE CKPEIIMBAHKE
76 [{uToorMYecKue OCHOBBI MOHOTHOPHTHOTO 1 [TpakTHyeckaspadoTa;
ckpemmBanus. Muctpykrax no Th. [Ipaktuueckas
pabota Ne7. 3yueHnepe3yabTaTOB MOHOTHOPHUTHOTO
CKpEITUBaHUS Y IPO30(HITBI
71 AHammsupyroniee ckpemuBanue. Hemomxoe 1 ITMCHMEHHBINH KOHTPOJIB;
JIOMHUHHAPOBAHHE
78 JlurnOpuIHOE CKpenBaHUE 1 [TrcbMeHHBII KOHTPOIIB;
79 [{utonoruvyeckrne OCHOBBI JUTHOPUIHOTO 1 IpakTryeckaspaboTa;
ckpemmBanus. Muctpykrax no Th. [Ipaktuueckas
pabota Ne8. M3yueHune pe3ynbTaToB JUTHOPUTIHOTO
CKpEITUBAHUS Y IPO30(DHUIIBI
80 CuerieHHOE HacJIeI0BaHUE MMPU3HAKOB 1 TecTHpoBaHue;
81 XPpOMOCOMHAs TEOPHsI HACIIEACTBEHHOCTH 1 TecTupoBaHnue;
82 ['enetuka moina 1 VYeTHBIi onpoc;
83 ["'eHOTHII KaK IIEJIOCTHAS CUCTEMA. | eHETHUECKUA 1 YcTHBIIH onpoc;
KOHTPOJIb Pa3BUTHS PACTCHUH, JKUBOTHBIX M Y€JIOBEKA
84 | O600menne. 3aKOHOMEPHOCTH HACIICICTBEHHOCTH 1 KonrposbHas pabdora;
85 V3MeHYMBOCTh MPU3HAKOB. BUIBI N3MEHYMBOCTH 1 Tectuposanue;
86 MoaudukanmoHHas U3MEHUYUBOCTD 1 TTrchbMeHHBIH KOHTPOITD;
87 BapuanmonHsbIil psii v BapuaninoHHast KpUBas. 1 [TucbMEHHBIH KOHTPOIIb;




Nuctpykrax no Th. JlaGopaTopnas pabota Nel7.
HccnenoBanue 3aKkOHOMEPHOCTEN MOAMGMUKAIIMOHHON
n3MeHYnBOCTU. [locTpoeHne BapualmoHHOro psiia u
BapUAIMOHHON KPUBOU

88

['eHOoTHIIMUECKAsS U3MEHUYNBOCTh. KoMOMHAaTHBHAS
N3MCHYHUBOCTD

YcTHBIN onpoc;

89

MyTanmonHasi ”3MEHYMBOCTh. 3AKOHOMEPHOCTH
MYTALMOHHOIO Mpoliecca. DNUTeHETHKA U
SIUTE€HOMHUKA

YceTHBIN 01poc;

90

Nucrpykrax no Th. Ilpaktuueckas padora Ne9.
Mytauuu y 1po30¢puiibl (Ha TOTOBBIX
MUKpOIpenaparax)

[IpakTnueckaspabora;

91

I'eneTuka yenoBeka. MeToabl METUITMHCKOU T'€HETUKU

[TuceMeHHBI KOHTPOJIb;

92

3HauYeHHE MEIULIMHCKON N'€HETUKH B PEIOTBPAILECHUN U
JICUCHUHU TeHETUYECKUX 3a00JIeBaHU YelIOBEKa

Tectuposanue;

93

Nuctpykrax no Th. [Ipaktuueckas padora Ne 10.
CocTaBieHue 1 aHaJu3 POJOCIOBHON

[IpakTuyeckaspabora;

94

OcHoBHble TOHATUSA cenekunu. MucTpykraxk no Th.
JlaGoparopHas padota Ne 18. M3ydyenue coptos
KYJbTYPHBIXPACTEHUI U OPOJ JOMAITHUX KMBOTHBIX

ITucbMEHHBIN KOHTPOIIB;

95

MeTonsl ceneknmoHHoN paboTel. CoxpaHeHue,
U3yYCHUE U UCTIOIh30BAaHNE TEHETHUECKUX PECYpCOB
HNuctpykrax no Th. JIabopaTopnas padorta Nel9.
V3y4ueHnne METoI0B CEICKITUN PACTCHUIM

YcTHBIN onpoc;

96

JloCTH)KEHHUSI CENTEKLIMU PACTEHUI U )KUBOTHBIX.
Wuctpykrax no Th. [Ipaktuueckas padora Ne 11.
IIpuBUBKa pacTeHu

[IpakTuyeckaspabora;

97

Nuctpykrax no Th. Ikckypceusi « OCHOBHbIE METO/IbI U
JOCTUKEHUS CEJIEKIIMNA PACTEHUI W 5KUBOTHBIX)»

[TuceMeHHBI KOHTPOJIb;




98

buorexHonorus kak Hayka ¥ OTpacib MPOU3BOJICTRA.
Nucrpykrax no Th. JlabopaTopnas pabota Ne20.
N3yuenne 00beKTOB OMOTEXHOJIOTHHU

[TuceMeHHBI KOHTPOJIb;

99 Hucrpykrax no Th. [Ipaktuueckas padora Nel2. 1 1 IIpakTideckaspabora;
[Tony4yeHre MOJIOYHOKHUCIIBIX IPOIYKTOB

100 | TITpomexyrounas arrectamnus 3a 2023-2024 yaeOHbIH 1 KourposnbHas paboTa;
roJ

101 | OcHoBHbBIEC HAIIPABICHUS CUHTCTUYECKOM OMOJIOTHH 1 TecTupoBaHue;

102 1 YcTHBIN onpoc;

XpoOMOCOMHAas U F'€HHAsl UH)KEHEepHs. MeaunumHcKue
ounorexnonoruu. Muctpykrax no Th. Dkckypeus
«buroTexHonorus —BayKHeuIIas MPOU3BOAUTENIbHAS CUIIA
COBPEMEHHOCTH»

102

12

JIMTEPATYPA U CPEJACTBA OBYYEHUA

OcHOBHAaSl JJUTEPATYPA

1. TepemoB A.B. YueOnuk buonorus. buonoruueckue cuctemsl u npoiiecc. 10 kinacc: ydeOHUK 11 00111€00pa30BaTENbHBIX

JlomoJIHUTEIbHASA JIUTEPATYpPAa

opranu3anuii (yriryosiaeHnHbidt yposens) / A.B.Tepemos, P.A.IlerpocoBa.- M.: Muemo3uHa, 2023.

l.baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosorus. bosibiioi cripaBOYHUK 1JIsI IIKOJIBHUKOB U MOCTYMAOIINX
Hemviun M., Ca6bnuna O.B., Beiconkas JI.B. u np. buonorus. O6mas 6uonorust. 10-11 knaccel. [Tpaktuxkym.
2.Aradonora U.b., CuBormnazor B.. O6miast 6uonorus. bazoBsiil 1 yriayOjaeHHBIN ypoBeHU: YUeOHUK HaBUTATOP, 10

knacc, 11 kmace nist obmieoo6pazoBatenbHbIX yupexaenuit ¢ ClI-nuckamu. - M.: JIpoda, 2014.

3.CuBornazoB B.U., AradonoBa U.b., 3axaposa E.T. O6mas 6uonorus. ba3osslif ypoBenb: yue6. aust 10-11 k.
obmeoOpa3oBarenbHbIX yupexaenunii / - M.: Ilpoda, 2010. -368 c;

4.A.B. Tepemos, P.A. IlerpocoBa. buonorus 10 knacc.-Muemo3una, 2019.
5.A.B. Tepemos, P.A. IlerpocoBa. buoinorus 11 knacc.-Muemo3una, 2019.




1. DJeKTpoHHBbIE 10CO0UA

1. buonorus. O6mas 6uonorus 10 kinacc. ba3oBsiil u yriyOneHHbsii ypoBHU. HaBuratop. MynbtumenuiiHoe yaeOHoe
nocobue. N.b. Aradonosa, B.W. CuBornazos.

buonorus. O6mias 6uonorus 11 knacce. bazoBeiit u yriyoseHHsiil ypoBau. HaBuratop. MynsTuMenuitHoe yaeOHOE
nocobue. M.b. Aradonoa, B.M. CuBornazos.

buonorus 9-11 knaccel. JlugakTHueckuii U pa3aTOuYHblid MaTEpUall.

buonorus 6-11 (Yacts 1,2).

buonorusi. MynbTuMeuiiHOE CONTPOBOXKACHUE YPOKOB 7-11 Kacchl.

buonorus B mkomne. DNEKTPOHHBIE YPOKU U TECTHI.

buonorus abutypuenty. EID.

buosnorus. I'oroBumcs k EI'O.

epHeT-pecypchl

http://old.fipi.ru/ (denepanbHblii HHCTUTYT Neaarorudyeckux nudmepenui (OUIIN))
http://www.fcior.edu.ru/ (PeaepaynbHbiii IEHTP UHGOPMAIITMOHHO-00pa3oBaTeabHBIX pecypcoB, PIIMIOP)
http://festival.1september.ru/ (dectuBanp nemarorndeckux uaeh « OTKPHITHIN YPOK»)
http://www.uroki.net/docxim.htm (/{ns1 yaurens Xumuu 1 GUOIOTHHN)
http://www.krugosvet.ru/taxonomy/term/46 (Qunuknoneaus Kpyrocser)
http://interneturok.ru/ru/school/biology/10-klass (Buneoypoku. buomnorus 10 ki)
http://interneturok.ru/ru/school/biology/11-klass (Buneoypoku. buonorus 11 ki)
http://biology-online.ru/ (CoBpemenHble ypoku 6uonoruu. buonorus onnaiin)

. http://luts.ucoz.ru/load/27-1-0-109 (3anuMartenbHas OMOJIOTHS)

10 http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX50Q (OtkpsiTas 6uoors)
11.http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTsl oHnaiin)
12.http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTkpbIThIN OaHk 3ananuii EI'D)

13.http://ege.yandex.ru/ (EI'D u 'NA na Sunexce)
14.http://bio.reshuege.ru/ (Peury EI'D nmo Ouonorun. TemaTH4ecKkure TECThI)
15.http://bio-fag.ru/map3.html (TecTsl, 3a7a41 10O OUOTOTHH )

N
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http://www.krugosvet.ru/taxonomy/term/46
http://interneturok.ru/ru/school/biology/10-klass
http://interneturok.ru/ru/school/biology/11-klass
http://biology-online.ru/
http://luts.ucoz.ru/load/27-1-0-109
http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q
http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx
http://85.142.162.119/os11/xmodules/qprint/afrms.php?proj
http://ege.yandex.ru/
http://bio.reshuege.ru/
http://bio-faq.ru/map3.html
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