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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHomy mpeamery "buonorus" (manee - OuoOJIOTHS) Ha YpOBHE
cpenHero oo6mero oOpasoBaHusi pa3pabotaHa Ha ocHoBe DenepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepauun», GI'OC COO,
Konnenuuu npenogaBanusi yueOHoOro mnpenmera «bHoOOrUsS» U OCHOBHBIX MOJOKEHUIN
benepanbHON pabovelt mporpaMMbl BOCTTUTAHUSI.

YueOusiit npeamet «buonorus» yriayOon€HHOTO ypoBHA u3ydeHus anst 10 kmaccos,
SABJSIETCA OJIHUM U3 KOMIIOHEHTOB TpeAMeTHOM obnactu «EcTrecTBeHHO-Hay4YHBIC
npeametb». CornacHo mnonoxeHusMm OI'OC COO mnpoduibHbie yuyeOHBIE MPEAMETHI,
n3ydaemble Ha YriyOJE€HHOM YpOBHE, SIBJISIFOTCS CIIOCOOOM muddepeHranun 00ydeHus
Ha YpOBHE CpeaHero oOIiiero oOpa3oBaHMsI M MPU3BAaHbI 00ECIIEUUTh MPEEMCTBEHHOCTh
MEXK]ly OCHOBHBIM OOIIMM, CPEIHHM OOIIUM, CPEIHUM MPO(ECCHOHATBLHBIM U BBICHIUM
oOpazoBanueM. B To ke BpeMs KaxkAblii W3 3THX YYEOHBIX MPEAMETOB JOJKEH OBITH
OpPUEHTUPOBAaH Ha TMPUOPUTETHOE pelIeHHe Oo0pa30BaTEIbHbIX, BOCIUTATEIBHBIX W
pa3BUBAIOIIMX  3a7a4, CBSI3aHHBIX ¢  mpodopHeHTanuMe  oOyyarommxcs U
CTUMYJIMPOBAHUEM HHTEpEca K KOHKPETHOW OOJaCTHM HAy4YHOTO 3HAHUS, CBS3aHHOTO C
Ouonoruen, MEUIIMHOM, SKOJIOTUEN, TICUXO0JIOTHEN, CHIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpenmery "buonorusa" naér mpencraBieHue O IENH U
3ajayax H3ydyeHus ydeOHoro mpeamera «buosorus» Ha yriayOJI€HHOM YpOBHE,
ompenenser  o0s3aTeabHOe  (MHBApUAHTHOE)  MPEIMETHOE  COJIepXKaHue,  €ro
CTPYKTYPUpPOBAHHME IO pa3zjeiiaM U TeMmaMm, paclpelesieHue Mo KilaccaM, PEeKOMEHAYET
MOCJIEA0BATEILHOCTh M3YUYEHUsS] YYeOHOrO Marepuajia ¢ Yy4€TOM MEXKMIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEMH
oOyuaroruxcsi. B mporpammMe 1mo OMOJIOTHHM peaii30BaH MPHUHIIUI MPEEMCTBEHHOCTH C
M3ydeHueM OWOJIOTMM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, Onaromaps udemy
MIPOCMATPUBACTCS] HAIIPABICHHOCTh HA TOCIEAYIOIIEe Pa3BUTHE OMOJOTUYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX HAa  (POPMHUPOBAHUE  ECTECTBEHHO-HAYYHOTO  MHPOBO33PECHMUS,
AKOJIOTMYECKOTO MBIIIUICHUS, IPEACTaBICHUN O 3JJ0pOBOM 00pa3e >KM3HM, Ha BOCIIUTAHUE
OEpeXXHOTO OTHOIIEHUS K OKpY’Karolllel MpupoaHON cpene. B mporpamme 1o Ouosjoruu
TaKk)Ke€ TIOKa3aHbl BO3MOXKHOCTH yueOHOTO mpenMera «buonorus» B peamu3aiuu
tpeboBarniit DPI'OC COO K mMIaHUPYEMBIM JUYHOCTHBIM, METAaNpPEeIMETHBIM U
MpEAMETHBIM pe3ysibTaTaM OOy4eHHss W B (OPMHPOBAHWU OCHOBHBIX BHJIOB Y4€OHO-
MMO3HABATEIIbHON  JIESITENIbBHOCTH  OOy4YaloIMXCSd IO  OCBOGHUIO  COJECPIKaHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHusl.

VYyeOublii mnpeamer «buonorus» Ha YpOBHE CpelHEro oOHero ooOpa3oBaHUs
3aBepiaer Ouoyioruyeckoe oOpa3oBaHHME B LIKOJE W OPUEHTHUPOBAH Ha pACIIUpPEHUE U
yrayOneHne 3HaHWi OOyYaloIIUXCS O JKUBOM MPHUPOJAE, OCHOBAX MOJEKYISPHOW U



KJIETOYHOW OWOJOTHH, SMOPHOJIOTMM W OWOJOTHU PAa3BUTUS, TEHETHKH, CEJICKIIUH,
OMOTEXHOJIOTHH, IBOIOIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenne yueGHoro mnpenmera «buonorus» Ha  yriayOJEHHOM  YpOBHE
OPUEHTHPOBAaHO Ha TOJTOTOBKY OOYy4YalOIIMXCA K MOCIEIYIOUIEMY TOJY4YEHHUIO
OMOJIOTHYECKOTO 00pa30BaHUsI B By3aX W OpPraHU3ANMIX CPEAHEr0 MPOEeCCHOHATBHOTO
oOpazoBaHus. OCHOBY €ro COJIep>KaHUsI COCTAaBISI€T CHUCTEMa OUOJOTUYECKUX 3HAHUM,
MOJIYYCHHBIX TMPU H3YYCHUH OOyYAIOUIMMHCS COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX
paszesoB OMOJIOTUM HAa YPOBHE OCHOBHOTO oOmiero oOpasoBanus, B 10 kimaccax 3Tu
3HAHUS TIOJYy4YaloT pa3BuTHE. Tak, paclidpeHbl U yriyOJieHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHusX, OKMBOTHBIX, Tpubax, OakTepusik, OpraHu3Me  4YeJOBEeKa, OOIIUX
3aKOHOMEPHOCTSIX ~ KMU3HH, JOMOJHUTEIBHO BKIIIOUEHBI OHMOJOTUYECKHUE CBEICHUS
MPUKJIAIHOTO U MOUCKOBOTO XapakTepa, KOTOPbIe MOXKHO MCIOJIb30BaTh KaK OPUCHTHPHI
JUISL TIOCTIEAYIoIero Beioopa nmpodeccuu. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX
3HAHUW C COOTBETCTBYIOIIUMHU 3HAHUSIMU, TOJYYEHHBIMUA O0YUYaIOIIUMUCS TPU U3YYCHUU
($u3UKY, XUMHUH, reorpaduy 1 MaTEMaTUKH.

Crpyktypa mporpaMMbl 1o ydeOHOoMy mipeamery "buosorus" orpakaer cCHUCTEMHO-
YPOBHEBBIA M SBOJIONMOHHBIA TOAXOAbI K wu3ydyeHuto Ouonoruu. CoriacHoO UM,
M3Yy4aloTCsd CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC /I >KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHU3allM, DBOJIIOIMKA OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUs
OMOJIOTHYECKOT0 pa3HooOpa3us 1iaHeTbl. Tak, B 10 Kkjmacce uU3y4aroTcsi OCHOBBI
MOJIEKYJIIPHOM U KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUN U OUOJIOTUU PA3BUTHS, TCHETHKHU U
CEeJIEKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOW OHMOJIOTHH, aKTYyaJIU3UPYIOTCS 3HAHMS
oOyyJarommuxcsi Mo 60TaHUKE, 300JIOTHH, AaHATOMUHU, (PU3HOJIOTUH YeTIOBEKA.

VYyebnniii npeamet «buosorus» mpuszBaH 00ECIEYUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WJEH, MPUHIIMIIOB W TIPABWJI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, 3HAHUH O CTPOEHUH, MHOTOOOpa3un
U OCOOCHHOCTSIX KJIETKH, OpraHu3Mma, MOMyJsIuU, OWOIeHO3a, DJKOCUCTEMBI, O
BBIJIAIONIUXCS HAYYHBIX JIOCTHIKCHHUSAX, COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH,
MPUKJIAIHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. {71 pa3BUTHS U MOJAEpKaHUsI UHTEpeca
oOy4Jarormuxcst K OWOJOTHMM HapsAy CO 3HAYUTEIBHBIM OO0BEMOM TEOPETUYECKOTO
Marepuansa B COJCp)KaHUM MPOTpaMMbl MO OHOJOTUM TPETYCMOTPEHO 3HAKOMCTBO C
HUCTOpUEH CTAHOBJICHUS M Pa3BUTHUS TOW WM HMHOM 00JIacTH OHWOJIOTHH, BKJIAI0M
OTCUECTBEHHBIX W 3apyOCKHBIX YYEHBIX B PEIICHUE BAXHEHUIINX OWOJIOTUYECKUX U
HKOJIOTUYECKUX MPOOIIEM.

Lens wu3ydenuss ydyebHoOro mnpeamera «buonorus» Ha yriyoJ€HHOM YpOBHE —
OBJIaJICHHE OOYYaIOIUMKCS 3HAHUSIMH O CTPYKTYPHO-(QDYHKIIMOHAJIBHON OpraHu3aluu
KUBBIX CHCTEM pPa3HOTO paHTa W NMPHOOPETEHHE YMEHUW WCIOJb30BaTh JTH 3HAHUS B
dbopMHUpOBaHUM WHTEpEca K ONPEeACTIEHHON 00JacTH MpodeCcCHOHANTBHON JeATEeIThHOCTH,



CBS3aHHOM C Ouosoruei, wiaum K BBIOOPY YYeOHOTO 3aBelNEHUS I MPOJOJIKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsl.

JlocTmkeHne Lenu u3ydeHus: yuyeOHoro mpenmera «buomorus» Ha yriayOnéHHOM
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIIEAYIONTNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl OHOJIOTMYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIEMIUAX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABIIAIONIMX COBPEMEHHYIO ECTECTBEHHO-HAYyYHYIO KapTUHY MHpPA; O
CTPOCHHH, MHOTOOOPa3HUH U OCOOCHHOCTSAX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHU3M,
TIOMYJISAIINS, BHJI, OMOTEOIIeH03, Onocdepa); 0 BBITAIONINXCS OTKPBITUSIX H COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOydYalIMXCi C METOJaMU T[O3HAHHWS JKUBOW  MPUPOJIBI:
HCCIIEIOBATEIbCKUMHA METOJaMHU OHOJIOTUYECKUX HayK (MOJIEKYISIPHOM M KJIETOYHOMN
OMoJI0THH, SMOPHUOJIOTUH U OMOJIOTUU Pa3BHUTHSI, TCHETUKH U CEICKIINUA, OMOTEXHOIOTHH U
CUHTETUYECKON OMOJOTHH, MAaJCOHTOJIIOTHUH, JKOJOTHH); METOJaMH CaMOCTOSTEIHLHOTO
MPOBEJCHUS] OMOJIOTHYECKUX MCCIIEAOBAaHUN B JJabopaTopuu U B mpupojie (HabitoaeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHUE O0YYAIOIUMUCA YMEHUSMU: CAMOCTOSITEILHO HAXO/IUTh, aHATU3UPOBATh
M UCIOJIb30BaTh OHMOJIOTUYECKYI0 HMH(POPMAIIUIO; TOJIb30BAThCS  OMOJOTHYECKOU
TEPMUHOJIOTHEH W CHUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXKIY Pa3BUTHEM OWOJIOTHH U
COLIMATIbHO-I)KOHOMUYECKUMHU U DKOJOTHIECKUMU MPOOIEeMaMH YeJIOBEUeCTBa; OIEHUBATh
MOCIIEACTBHSI CBOCH NEATEIBHOCTH O OTHOIIEHUIO K OKpY)KaloIeld MPUPOIHON Cpele,
COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOUIUX JTHOJIeH; 000OCHOBBIBATH M COOJIIONATH
Mepbl MPOPUIAKTUKN WHOEKIIMOHHBIX 3a00JIeBaHUM, NIpaBUiIa TMOBEACHUS B MPUPOJE U
oOecrieueHnss 0€30MACHOCTU COOCTBEHHOW JKM3HEACSATENIHPHOCTH B  UPE3BBIYANHBIX
CUTYyallMsIX TMPUPOJHOTO M TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE
Hay4HbBIC OTKPHITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE y OOYYarONIUXCS WHTE/UICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
MPOIIeCcCEe 3HAKOMCTBA C BBIIAOIIMMHKCS OTKPBITHSIMH U COBPEMEHHBIMU HCCIICIOBAHUSIMHU
B Owonornu, pemraeMpIMH €10 TpoOiieMaMu, METOIOJIOTHEH  OWOJIOTUYECKOTO
WCCJICIOBAHMs,  TMPOBEJACHUS  OKCICPUMCHTAIBHBIX  HCCIEAOBaHWM,  pelIeHUs
OMOJIOTUYECKUX 33]1a4, MOJISTUPOBAHUS OMOJIOTHUYECKUX O0OBEKTOB U TIPOIIECCOB;

BOCITUTAHUE y 00YUAIOMIUXCS IIEHHOCTHOTO OTHOIICHHSI K KUBOU MIPUPOJIE B IICJIOM U
K OTIIETHHBIM €€ OOBEKTaM W SIBIICHUAM; (HOPMHUPOBAHHUE DKOJOTHUECCKON, TEHETUUECKON
IPaMOTHOCTH, OOIIEH KyJIbTypbl TMOBEACHUS B TPUPOJL; HHTETPAUUA ECTECTBEHHO-
Hay4YHBIX 3HAHUM;

npuoOpeTeHue 00y4arOIUMUCS KOMIIETCHTHOCTH B paroHaIbHOM
MIPUPOIOTIOIL30BaHNN (COOJIIOICHUE TIPABWJI TOBEICHUS B TPHUPOJE, OXPaHBl BHUJIOB,
sKOCHCTEM, OMoc(hepsl), COXpaHEHUU COOCTBEHHOTO 370POBbsS M 370POBbS OKPYKAIOIINUX



moaeit (cobmoneHuss Mep NpodUIaKTHKK 3a0o0sieBaHUN, obecrieyeHre Oe30MacHOCTH
KUZHENIEATEIbHOCTH B YPE3BBIUAMHBIX CHUTYyallUAX MPUPOJAHOTO U TEXHOTEHHOT'O
XapakTepa) Ha OCHOBE WHCIOJb30BaHMUS OHOJIOTMUECKMX 3HAHMM W YMEHHA B
MOBCEAHEBHOM JKU3HMU;

CO3/IaHH€ YCJIOBUW JJii OCO3HAHHOIO BBIOOpa OOYYAIOUIMMHCS WHANBUAYAIbHOMN
00pa30BaTeNbHON TPAeKTOPUH, CIIOCOOCTBYIOMICH MOCIEAYIOMEMY MpOodECCHOHATHBHOMY
CaMOOTIPEICIICHHUIO, B COOTBETCTBUH C WHIWBUIYAILHBIMUA HHTEPECAMH M TTOTPEOHOCTSIMU
peruoHa.

OO611ee yuCiIoO YacoB, OTBEJICHHBIX HA M3y4eHUE OMOJIOTUU HA yriayOJEHHOM YPOBHE
cpeaHero obmiero odpazoBanus, cocrabiseT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B
Henento), B 11 kimacce — 102 gaca (3 4aca B Hezleo).

OT16op opraHuzanMoOHHBIX (OpPM, METOJOB U CPEACTB OOydeHHUs OHOJIOTUHU
OCYIIECTBIISIETCS € YYETOM cCheuu(UKH ero CoAepKaHWs U HalpaBICHHOCTH Ha
OpOAOKEHHE  OMOJIOTUYECKOTO  OOpa3oBaHHWsl B OpraHU3alUsAX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTenbHBIM  yCIIOBUEM TMPU OOY4YeHHM OMOJOTMH Ha YriayOJEHHOM YpPOBHE
ABJISIETCSl TPOBEJIEHHWE JA0OpaTOPHBIX U MpakTHUueckux pador. Takke ydactue
oOydJaronuxcsi B BBINOJHEHUM TIPOCKTHBIX M y4eOHO-MCCIIEIOBATEIBCKUX padoT,
TEMaTHUKa KOTOPBIX OIpPEAETSETCS YYWTEIeM Ha OCHOBE HMMEIOIIHUXCS MaTepHuaibHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX IMPUPOJTHBIX YCIIOBHM.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Conepxanue TporpaMMbl, BBIICICGHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyjapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas wucropus pa3BUTHS
Oouonoruu. buomornyeckne HaykM W W3ydaemble MMH TIpoOiembl. DyHIaMEHTAbHBIC,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYUHbIC UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Owuonoru B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHel Mupa. I[lpodeccun, cBsizaHHbIE ¢ Ouosorueld. 3HaYeHUE OHOJOTHH B
[IPAKTUYECKOM  JEATEIBHOCTH  YEJIOBEKA:  MEIUIIMHE,  CEJIbCKOM  XO3SUCTBE,
[IPOMBIILIJIEHHOCTH, OXPAaHE IPUPOBI.

JdemoHcTpanuu

[Toptpetrsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V.
l'apseir, I'. Mengens, B. U. Bepnanckuii, U. II. I[laBno, 1. M. Meunukos, H. .
Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMM € JAPYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

XKupble cucTeMbl Kak TpeaMeT u3ydeHus Ouosioruu. CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMHYECKOIO COCTaBa, JHWCKPETHOCTh M LEJIOCTHOCTh, CIOXHOCTb W
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aLMs, CAMOBOCIPOU3BEACHHUE,
pa3apaxuMoCTh, USMEHUYUBOCTbD, POCT U Pa3BUTHE.

YpOBHHM OpraHu3alvu KUBBIX CHUCTEM: MOJICKYJISPHBIM, KIETOYHBIA, TKAHEBBIMU,
OPTraHU3MEHHBIN, TOMYJISIMOHHO-BUIOBOM, JKOCUCTEMHBIM (OMOTEOIICHOTUYECKHI),
ouocdepurrit. Ilporecchl, mpoucxonsdme B JKUBBIX cucTteMax. OCHOBHBIC NpPU3HAKU
xuBoro. Ku3ub Kak (opma cymiecTBoBaHUS MaTepuu. Hayku, u3ydaroniue >XHUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSAX OpPTraHU3aLUH.

N3yuenne kuBBIX cucTeM. MeTonbl Ouonoruueckol Hayku. HaGmonenue,
W3MEpEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, MeraaHanu3. [loHsTHE O 3aBUCUMON U
HE3aBUCUMOM mnepeMeHHou. llnanupoBanue oskcrepumenTta. IlocraHoBKa W mpoBepka
runore3. HymeBas tumores3a. Ilonstue BuIOOpKM u €€ mocToBepHOCTH. Pa3dpoc B
Oouonornyecknx AaHHBIX. OIEHKAa TOCTOBEPHOCTH TOJYYCHHBIX Pe3yJabTaToB. [IpuduHbI
HCKaXXEHUS PE3yJIbTATOB 3KCHEPUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JeMmoHCcTpanumn



Tabnunpl u cxeMbl: «OCHOBHbBIE NMPU3HAKUA KU3HUY», «BHOIIOrMYecKre CHCTEMBI»,
«CBoliCTBa XMBOM MaTepun», «YPOBHH OpPraHU3alUM >KUBOW MNpUpOAbD», «CTpOeHHE
KUBOTHOW KIIETKW», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIIOBEYECKOIO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3yUeHUS )KUBOU MPUPOIBI.

O6opynoBanue: mabopaTopHOoe O0OOpYyIOBaHWE [JIsi TPOBEACHUS HAOIIOICHUH,
U3MEPEHNN, IKCIIEPUMEHTOB.

IpakTnueckass padora «licronb3oBaHWE pPA3TUYHBIX METOJIOB MPU HU3YUYECHUU
KHUBBIX CUCTEM).

Tema 3. buos10rus KJIeTKH

Knerka — cTpykTypHO-(QYHKIIMOHAJIbHAS €AWHHIIA JXKUBOTrO. McTopus OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanu, M. Illneiinen, P.
BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM TEOPUH.

Metoabl MOJEKYISIPHOW M KJIETOYHOW OWOJOTMU: MHKPOCKOMMS, XpoMmaTtorpadus,
anekTpodope3, METOJI MEUEHBIX aTroMoB, auddepeHnnanbHOe LEeHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE  KIETOK. M3yuenue  ¢huxcuposanuvix  Kiemox. IIEKTPOHHAs
MUKpockonus. Kougoxanvnas muxpockonus. BumanvHoe (npudsicusHenHoe) u3yuenue
KJIemox.

JdemoHcTpanuun

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

Tabmuipt u  cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOID,
«HcTopus pazBUTHS METONOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKPOIIPENapaThl paCTUTENbHBIX, KUBOTHBIX
1 OaKTepUaATbHBIX KIETOK.

IIpakTuyeckass  padora  «M3yyeHue  MeETOJOB  KJIETOYHOM  OHMOJIOTUU
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKu

XUMHYECKAN COCTAB KIIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHL. Bona u e€
pOJIb  KaKk pACTBOPHUTENS, pEAareHTa, yd4acTUE€ B CTPYKTYPUPOBAaHWU  KIIETKH,
TEIJIoperysiuud. MuHepanbHble BEIECTBa KIETKH, HUX OHoJormyeckas poiib. Poib
KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckre  BelllecTBa  KJIETKA.  buosnormueckue  monumepbl.  benkw.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyibl. IlepBuunas
CTpyKTypa Oeika, menTHaHas CBs3b. BTOpWUYHAs, TpeTWUYHAs, YETBEPTUYHAS CTPYKTYPHI.
Jenarypamusa. CsoiictBa OenkoB. Knaccudukanus OenkoB. buonornueckue ¢GyHKIUN
0enkoB. [Ipuonul.

YrneBoapl. MoOHOcCaxapuapl, OHCAXAPUIbBI, OJIATOCAXapUAbl W IOJUCAXAPUIBI.
OO0mmii TuiaH cTpoeHus U (HU3UKO-XMMHUYECKHE CBOWCTBA YIVIEBONOB. bumomornueckue
(GyHKIIUH yTIIEBOIOB.



Jlumunel. ['uapodunbHO-rHApOPOOHBIE cBoiicTBa. Knaccudukamus JIUMUAOB.
Tpurnunepunabl, Gocoyunubl, BOCKU, cTepouabl. bruonornyeckue (QpyHKIIUU JHUMHIOB.
O6mume cBoiicTBa OHMOJOTMYECKUX MeMOpaH — TEKydecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

HykneunoBeie kucimorsl. [JHK wu PHK. CrpoeHue HyKIEHHOBBIX KHUCIOT.
Hyxneoruasl. [lpunnun xommuementapuoctd. [Ipasuno Yapradda. Crpykrypa JHK —
ABOHas cnupaib. Mectonaxoxaenue u oOuosnorunueckue ¢ynkiuu JIHK. Buasr PHK.
Oyukunn PHK B knetke.

Ctpoenue wmonekyiabl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonoruueckue pynkunu AT®. BoccTaHOBIECHHBIE IEPEHOCUUKH, UX (PYHKIIUHU B KIIETKE.
lpyeue mnykneosuompugpocpamor (HT®D). CexBenupoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouosiorusi: OMOXUMHUYECKHE U OMO(pU3NUYECKUE UCCIIEIOBAHUS COCTaBa
U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOJIEKYI. Modenuposanue cmpykmypsl u (yHKYuil
ouomonekyn u ux Komniaekcos. KomnvlomepHviti Ouzaun U OpeaHUYeCKUull CUHme3
OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpetsr: JI. Ilommnr, x. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®paukinun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XUMHUYECKMX DJJIEMEHTOB B HEXWUBOW HPHUPOIED,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubr u  cxembl: «llepuoguueckass TabIMIIA XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJb», «BellecTBa B cocTaBe Opranu3MoBy, «CTpOEHUE MOJIEKYIIbI
oenka», «CTpyKTypel O€nkoBOM MoJekynb», «CTpoeHHe MOJIEKYd YIJIEBOIOBY,
«CTpoeHre MOJIeKyNl JIMNUI0BY», «HyknenHoBble KHCIOTB»Y, «CTpOEHHE MOJEKYJIbI
ATODy.

O6opynoBanue: XUMHAYECKast MOCyAa U 000PYyI0BaHUE.

JlaGopaTtopnasi padora «OOHapyxeHHEe OETKOB C TIOMOIIbIO KaueCTBEHHBIX
peaKIum».

Jlaboparopnasi padora «JVccienoBaHue HYKJIEMHOBBIX KHUCIOT, BBIJECJICHHBIX W3
KJIETOK Pa3JU4HbIX OPIaHU3MOBY.

Tema S. CTpoeHue 1 pyHKIHMH KICTKH

Tunel  KJIETOK:  3yKapuoTHYecKas M Mnpokapuornyeckas.  CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUs KJIETKH.

CrtpoeHune mnpokapuoTHuecko kieTku. KierouHas creHka OakTepuil W apXew.
Oco0eHHOCTH CTpOeHUs TeTepoTpO(GHON M aBTOTPOPHON NPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OMOIIEHO3aX.



CrpoeHne u (QYHKIMOHUPOBAHUE »SyKapuoTHUeckoW kieTku. [lmazmarmyeckas
MeMOpana (riazmanemma). CTpyKTypa Mia3mMaTideckoil MemOpaHnsl. TpaHcopT BellecTB
yepe3 IU1a3MaTHYecKyro MeMmOpaHy: maccuBHbIM (muddys3us, obneruénnas auddysus),
aKTUBHBIA (TIEPBUYHBIA M BTOPUYHBIM aKTHBHBIA TpaHcropT). IlonympoHuiiaeMocThb
MeMOpanbl. PaboTa HaTpuii-KaqueBOTO Hacoca. ODHAOIMUTO3: MUHOIMTO3, (PAaromurTos.
Oxk3onuto3. Knerounas crenka. CTpykTypa M (yHKUMU KJIETOYHON CTEHKM PACTEHHU,
rpuOoB.

[uromnaszma. [{utozomb. [{utockener. /Bmxkenue nutomiazMel. OpraHouAbl KJIETKH.
OpHomeMOpaHHbBIE OpraHOMIbI KJIETKH: HHiaoIuiazMaruyeckas cetb (JIIC), ammapar
['onpmku, JHU30COMBI, MX CTpoeHWe U (PYHKIUU. B3auMocBs3b 0OJHOMEMOpPaHHBIX
opraHouJioB kieTku. CTpoeHuEe TpaHyJSIpHOTO peTUKylyma. Mexanusm Hanpagienus
benxos 6 IIIC. CuHTe3 pacTBOPUMBIX OeikOoB. CHUHTE3 KIETOYHBIX MeMOpaH. I 'nmamkuit
(arpanyJsisipHBIN) 3HAOIIA3MaTUYECKU peTukyinym. CekpeTopHas (QyHKUuUs amnmapara
lonbxku. Moougukayuss 6enkos 6 annapame [onvoocu. Copmuposka 6enkos 6
annapame 1 onb0xcu. TpaHCOPT BEHIECTB B KIETKE. Bakyosid pacTUTENbHBIX KIIETOK.
Knerounsriii cok. Typrop.

[ToyaBTOHOMHBIE OpraHOMJIBI KJIETKH: MUTOXOHIPHH, TUIACTUIIBL. [Ipoucxoocoenue
mumoxonopuil u niacmuo. Cumodbuozenes (K.C. Mepecrkosckuii, JI. Mapeynuc). Ctpoenue
U QYyHKIMU MUTOXOHApUM W 1uiactul. llepBUuHbIE, BTOPUYHBIE U CIIOKHBIE TJIACTUJIBI
(OTOCHHTE3UPYIOIIUX 3YKAPHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JEHKOIUIACTHI BBICIIMX
pacTeHUM.

HememOpanubie opraHouabl kinetku CTpoeHne M (PYHKIMM HeMeMOpaHHBIX
OpraHouioB KieTku. Pubocomsl. [lpomesxcymoumnvie guramenmol. MukpopuiaMeHThI.
Axmunoevle mukpogunamenmsi. MBbIIIEUHbIE KIETKU. AKMUHOGble KOMNOHEHMbL
HembluleyHvlx Kiemok. Muxpotpyoouku. Knerounsiii nentp. CTpoeHHe U JIBUKEHUE
KTYTUKOB M pecHHUYEeK. MukpoTpybouku nuroruiazmel. Llentpuons.  Benku,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. MomopHvie 6enxu.

SAnpo. OOGonouka sipa, XpOMaTWH, KapHoIUia3Ma, SAPBIIIKUA, HMX CTPOCHUE U
bynkuun. Snepusiii 0enkoBbI MaTpukc. [IpocTpancTBEHHOE PAcHONOKEHHE XPOMOCOM B
uHTepdazHOM siape. Dyxpomamun u cemepoxpomamut. beaku XpoMaTHHa — THCTOHBI
Junamuxa soepnoii 060n104ku 6 mumose. HoepHuiii mpancnopm.

Knerounbie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK JYKapHuoT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

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

Tabnuupl u cxembl: «CTpoeHUE PYKAPUOTHUECKON KiIeTKn», «CTpoeHue >KMBOTHOM
KIEeTKn», «CTpoeHue pacTUTEIbHON KIeTKW», «CTpO€HHE MHUTOXOHAPUMN», «SAapoy,
«CTpoeHue NpoKapruoOTUYECKOU KIETKH.



O6opynoBanue: CBETOBON MHKPOCKOII, MUKPOTIPETIapaThl PACTUTEIHHBIX, JKUBOTHBIX
KJIETOK, MUKPOTpEenapaThl 0aKTepruaIbHbIX KIETOK.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IpakTnueckasi padora «V3yueHue CBONCTB KICTOUHOH MEMOpPaHbBD».

JlaGopaTropHass pabora «MccnepoBanume 1azMonu3a H - ACIJIA3MOJM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnyeckass padora «J/3yueHune HABMIKEHHMS LUTOILIA3Mbl B PACTUTEIBHBIX
KIJIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AccUMUIIALIUSL. U JUCCUMUJISIIMA — JBE CTOPOHBI MeTaboim3ma. Tumbel oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpoHBIA. YdacThe KUCI0opoaa B OOMEHHBIX MPOIEccax.
OHepreTuueckoe oOecrieueHue kieTku: npespamieHne ATD B 0oOMEHHBIX Ipoleccax.
DepMEHTATUBHBIN XapaKTep peakiuil kiaeTouHoro Metadbonusma. DepMmeHThl, uxX
CTpO€HHE, CBOMCTBa M MexaHusM jenctBus. KodpepmenTtsl. OTianuus (epMeHTOB OT
HEOPraHMYECKUX KaTaau3aTopoB. belknu-akTUBATOPHI U OCNKU-UHTUOUTOPHL. 3aBUCUMOCTD
CKOPOCTU (DEPMEHTATUBHBIX PEAKIINI OT Pa3INYHBIX (PAKTOPOB.

[lepBU4HBIN CUHTE3 OPraHUYECKUX BEUIECTB B KieTKE. DOTOCUHTE3. AHOKCULEHHbIUL
U okcueeHnvllti pomocunmes y baxmepuii. Ceemocobuparowjue nueMenmsl U NUSMeHmMbol
peaxkyuonnoz2o yenmpa. Poib XjoporuactoB B mpouecce ¢orocuHTe3a. CBeToBas H
TeMHOBast (pa3el. Domoovixanue, Cz., C4. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh
¢dborocunTe3a. BnusHue pasznuuHbiX (HaKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE
¢doTocuHTE3A.

XemocuHTe3. Pa3HooOpaswe OpraHu3MOB-XEMOCHUHTETHUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, Kenez00akTepuH, CepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHadpoOHbie opranu3Mbl. Buasl Opoxkenus. [IpogykTel OpoxeHUST U HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHbIE  MHUKPOOPTaHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIE OpraHu3Mbl. DTalbl IHEPreTUYecKOro oomMeHa. [loAroToBUTENbHBIN ATAII.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3HI.

buonornueckoe OKuCIEHHE, WJIM KIETOYHOE JbpIXxaHue. Pojgbp MHUTOXOHApHM B
mpoiieccax Ouonorndeckoro okucieHus. [lukmmueckune peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD:
paboma npomonuou AT®-cunmaszel. IlpeumyiiecTBa a3poOHOro mMyTd oOMEHa BEIIECTB
nepes aHadpPoOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

[Toprpersr: JIx. Ilpuctim, K. A. Tumwupsaszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuemn, I'. A. 3aBap3uH.



Tabmuibr u cxembr: «DOTOCUHTE3Y, « JHEPTETHIECKUN 00MeH», «brocunTe3 OGenkay,
«CtpoeHue pepMeHTa», « XeMOCHUHTERY.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, O0O0OpyIOBaHWE [JIi TMPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENAapaToB.

JlaboparopHasi padora «/3ydyeHne KaTaJuTUYECKONM aKTHBHOCTH (PEPMEHTOB (HA
MpUMEpEe aMHJIa3bl WIIA KaTaaasbl)y.

JlabopaTopnas paGora «lI3yuenue (epMEHTATUBHOTO pACIICIUICHUS IMEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

Jlaboparopnasi pa6ora «CpaBHeHHE NPOIECCOB (OTOCUHTE3a K XEMOCUHTE3A.

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U JILIXAHUSD.

Tema 7. HacaeacrBenHass uHGOpMAaLUS U peaiu3anus eé B KiIeTKe

Peakuun MarpuuHoro cuHTte3a. [IpUHIIMI KOMILJIEMEHTApPHOCTH B  PEaKIMIX
MaTpUYHOTO CHUHTe3a. Peanmuzanus HacienctBeHHON uHdopManuu. ['eHeTHueckuid Ko,
ero cporcrBa. TpaHckpunuusa — matpuusbld cuHTe3 PHK. IlpuHnmnsel Tpanckpumnmmu:
KOMIUIEMEHTAPHOCTh, aHTUIIAPAUICIbBHOCTh, ACUMMETPUYHOCTh. Co3pesanue MampuyHvlx
PHK & syxapuomuueckoti kiemxe. Hexooupyrouwue PHK.

Tpancnauus u e€ stanbel. Yuactue TpaHcnopTHeix PHK B Oumocunrtese Oenka.
Ycnosus 6uocuntesa Oenka. KoaupoBanue amuHokucior. Ponb pubocom B OuocuHTe3e
Oeka.

Cogpemennvie npedcmagneHuss o cmpoeHuu 2eHog. OpraHuszalnusi T€HOMa Yy
MPOKAPUOT U DYKApHOT. Perymnsius akTUBHOCTU T€HOB y MPOKapuoT. [ unore3a onepoHa
(®. XKako6, XK. Mano). Monexkynapuvie mexanuzmol dKcnpeccuu 2eHos y aykapuom. Ponb
Xpomamuna 6 pezyiayuu pabomwl 2eHog. Perynainss oOMEHHBIX TPOIECCOB B KIIETKE.
Knerounsiit romeocras.

Bupycelt — Heknerounble (GOpMbl KU3HU W oOnuraTHbie mnapas3utbl. CTpoeHue
MIPOCTHIX M CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn JHK-
cooepoicawux  eupycos, PHK-cooepoicawux eupycos, o6akmepuogazos. Obpammuas
MPAHCKPUNYus, peeepmasa, unmezpasd.

Bupycubie 3a0oneBaHusi uenoBeka, *KUBOTHBIX, pactenuit. CIINI, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u anamuz Ooavwux Mmaccusos («bigdatay)
CMPYKMYPHBIX Ouonio2udeckux oOaunvlx. Hanomexumonocuu 6 o6uonocuu u meouyune.
Ipoepammupyemvie hynkyuu denxos. Cnocobvl 00CmasKu 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuet u  cxembl: «buocuHTe3 Oenkay, «l'eHeTHYeCKU Koa», «Bupych»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3anue MO BUPYyCay.



Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Krnerounsiit muki, ero nepuoasl u peryisiuus. Matepdaza u muros. OcobeHHOCTH
IpoleccoB, TNpoTekarommx B uHTepdasze. I[loaroroBka KIETKHM K  JIEJICHHUIO.
[IpecunteTndyecknii  (MOCTMUTOTUYECKUM), CHHTETHYECKHMH U  IMOCTCUHTETHYECKUN
(IpeMUTOTHUYECKHIT) IEpHOIbI UHTEP(A3BI.

Marprunbii  cunres JHK — pemmkanms. [lpuanuner perumkamuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUNAPAIIIEIBHOCTh. MexaHnsm
perumkanuun  JIHK. Xpomocomsl. Ctpoenne xpoMocom. Tenomepbl W TeaoMmepasa.
XpOMOCOMHBIN Ha0Op KIETKH — KapuOTHUIl. JIWIJIOMAHBI W TrarIOugHBIN HaOOPHI
xpoMmocoM. I'omosrornunsie XxpoMocoMsl. I110710BbIE XpOMOCOMBI.

Jenenue knetku — MuTo3. CTauu MUTO3a U MPOUCXOASIINE B HUX MPOLECChl. THUIIBI
MuTO3a. Kapnoknnes n nUTOKuHE3. bronornyeckoe 3HayeHrEe MUTO3A.

Perynsius MUTOTHYECKOTO 1UKJA KIETKU. [IporpaMmmupyemasi kiieTouHas rudeins —
aronTo3.

Knerounoe sapo, XpoMocombl, (yHKIHOHAJIbHAsi TE€HOMHKA. Mexanuzmol
npoaugepayuu, ouppepenyuposxu, cmapenus u sudenu kiemok. «L{ugposas knemkay —
buounpopmamuveckue mooenu GyHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpanuun

Tabnuiel 1 cxeMbl: «KU3HEHHBIN UK KIETKHY, «MuTto3y», «CTpoeHne XpOMOCOM,
«Pennukamusa JTHK.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpompenaparbl: «MHTO3 B KJIETKax
KOpEIIKa JIYKa».

JlaGopaTopHasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENApaTaxy.

Jlaboparopnasi pabora «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha TOTOBBIX MUKpOTIpETIapaTax ).

Tema 9. CTpoenne u QyHKINHM OPraHN3MOB

buonornueckoe pazHooOpazue opraHu3mMoB. OIHOKJIETOYHBIE, KOJIOHUAIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUSI M IKU3ZHENEATEIbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
baktepun, apxeu, OJHOKIECTOUYHBbIC TPHUOBI, OJHOKIETOYHBIC BOJOPOCIH, JAPYTHE
npoTucTsl. KonoHnanbHble OpraHn3MBbl.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, Opranbl U CHCTEMBI
opranoB. OpranusMm Kak eauHoe 1einoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeH: oOpa3oBarenbHas, MOKPOBHA,
OpoBOJsAIIAsl, OCHOBHasg, MexaHudeckas. (OcoOeHHOCTH cCTpoeHus, GyHKUUA U
PaCIIOIOKEHUS TKAaHEN B OPraHaxX PaCTCHUM.



TkaHW KUBOTHBIX M 4YEJOBEKA. THMbl JKUBOTHBIX TKAHEW: SIHUTEIUAIbHAS,
COCIMHUTENbHASA, MbIIIeYHas, HepBHass. (OcoOEHHOCTH CTpoeHus, (YHKIUNA U
PacCIIOJIOKEHUS TKAHEN B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbIE M Te€HEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CHUCTEMBI
OPTraHOB XKMUBOTHBIX U 4eoBeKa. ODYHKIIUK OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3mMoB. Kapkac pacrennii. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHblii W BHYTpeHHHU ckeneT. CTpo€HHE W THUIIbI
COCAMHEHNS KOCTEN.

JIBrKeHue OpraHu3MoB. JIBHJKEHHME OJHOKIJIETOYHBIX OpPraHu3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHUN: TPONU3MBbI U HACTHUHU.
JIBMKeHnE MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKa: MbIlIeuHas cucrtema. Pediekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanune opranmsmoB. IlorjomieHue BOJBI, YIJIEKUCIOrO ra3a W MHUHEPaJbHBIX
BEIIECTB pacTeHHsIMH. [IuTaHue XKWUBOTHBIX. BHYTpPHUIOIOCTHOE W BHYTPUKIETOYHOE
nuiieBapeHue. [luranme mo3BOHOYHBIX KUBOTHBIX. OTAENBI MUIIEBAPUTEIBHOIO TPAKTA.
[InmesapurenpHbie kele3bl. [luieBapurenbHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pactenuid. Jlpixanue >kuBOTHBIX. Juddy3us razos
gyepe3 MOBEepXHOCTh KiIeTkH. KokHoe npixanue. [[pxatenpHas moBepXHOCTh. JKabepHoe u
JNErOYHOE NbIXaHWE. [[pIXaHHWE IMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE
YCJIOKHEHUE CTPOCHUSA JETKUX ITO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenpHasi cucrema
4yenoBeKa. MeXaHu3M BEHTWIALMU JETKUX Yy MTHI] M MIEKONUTAIOIUX. Perynsamus
nbIXxaHus. JlpixaTreabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OPraHM3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIOPT
BEIIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbsl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX UBOTHBIX W ueloBeka. Cephlle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIICHHS. DBOJIOIMOHHBIC YCJIOXKHEHUS CTPOCHUS KPOBEHOCHOH CHUCTEMBI
MMO3BOHOYHBIX )KMBOTHBIX. PaboTa cep/nia u e€ peryssius.

Brinenenue y opranusmos. Breinenenue y pacteHuil. BbiueneHue y JKUBOTHBIX.
Cokpatutenbuble Bakyosid. Opranel BblaeiaeHus. DuibTpaius, cekpeuus u oOpaTHOE
BCACHIBAHME KaK MEXaHW3Mbl pabOThl OpraHoB BbiAeneHHs. CBS3b TOJIOCTH Tela C
KPOBEHOCHOW W BBIIAEIUTEIIBHOM CUCTEMaMH. BBIIENIeHHE y MO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. [louku. Ctpoenue u (dyHkummoHupoBanue Hedpona. OOpazoBaHHE MOYH Yy
YEJI0BEKA.

3amura y oOpraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX opraHu3MoB. Criopbl OakTepuii u
UUCTBl MPOCTEUIIMX. 3allUTa y MHOTOKIETOYHbIX pacteHuid. Kyrtukyma. Cpencrsa
[IACCUBHOMN U XUMHNYECKOU 3alUThl. OUTOHIIUIEI.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MHPOU3BOJHBIC. 3alllUTa
opranuzma oT Oone3Hell. MIMMyHHas cuctema uenoBeka. KileTO4yHbI M TyMOpaJIbHBIN



UMMYHHUTET. BpoxnéHubelii W mnpuoOpeTéHHbIN crneunduyeckuii UMMYyHUTET. Teopus
KJIOHaJIbHO-celeKkTuBHOrO ummynurera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanutenbHple OTBETBI OPraHU3MOB. PoJib BpOXKIEHHOIO HMMMYHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxumMocTe M perymsauus y Opranu3MoB. Pa3znpaXxuMoCTh y OJHOKIIETOYHBIX
oprann3MoB. Takcucsel. PazgpaxxumocTs U peryisanus y pacteHnid. PocToBble BelecTsa u
VX 3HAYCHHE.

HepBhas cucrema u pedrexropHas peryisius y KUBOTHbIX. HepBHas cuctema u eé
OTJIEJIbl. DBOJIFOLIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX. OTIEIIBI
rOJOBHOIO MO3ra IIO3BOHOYHBIX JKMBOTHBIX. Peduekc u peduekropHas nayra.
besycioBHbIE U yCIOBHBIE PE(IEKCHI.

['ymopanbHas perynsuus U 3HIOKPUHHAS CHCTEMA KUBOTHBIX M 4esoBeKa. JKenessl
SHIOKPUHHOW CHCTEMBI M UX TOPMOHBI. /lelicTBME TOpMOHOB. B3auMOCBsI3b HEPBHON U
SHJOKPUHHOM cucteM. I unoranamo-runodusapHasi cuctema.

JlemoHCcTpauumn

[Toptper: W. I1. I1aBnos.

Tabmumst u cxembl:  «OAHOKIETOYHBIE  BOAOPOCHN», «MHOTOKJIETOYHBIE
BoJIOpociny, «baktepuny, «lIpocreitmmey, «Opranbl IBETKOBBIX pacTeHU», « CUCTEMBI
OpraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpPOCHHE HACEKOMBIX», «TKaHM
pactenuity, «KopHeBble cuctembl», «CTpoeHue ctebns», «CTpoeHue IUCTOBOU
IJTACTUHKWY», «TKaHM )KUBOTHBIX», «CKeneT yenoBekay, «lIumeBapurenbHas cuctemay,
«KpoBenocHas cucrema», «JlpixarensHas cuctema», «HepBHas cucrema», «Koxay,
«Mpliieunast  cucrema», «BbimenurenbHas cucteMa», «OHIOKPUHHAS  CHCTEMAay,
«Ctpoenue wbib», «MmMmyHuter», «KulledHononocTHeie», «(Cxema MUTAHUSA
pacteHui», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX XUBOTHBIX», «CTpPOEHHE TUIPBD»,
«CtpoeHune miaHapun», «BHyTpeHHee cTpoeHue n0xkaeBoro 4yepssi», «HepBHas cucrema
pbiO», «HepBHas cuctema narymku», «HepBHas cuctema npecMbikarommxcs», «HepBras
cucrema ntuly, «HepBHas cucrema miekonuraromunx», «HepBHas cucrema denoBekay,
«Pediexcy.

ObopynoBaHue: CBETOBOM  MHKPOCKOI, MHUKpPOIpEenapaTbl  OJHOKJIETOYHBIX
OpPraHU3MOB, MUKPOIIPENApaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJJIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE DK3EMIUISIPhl KOMHATHBIX PACTCHUM, TepOapuu pacTEHUN pasHBIX
OTHEJOB, BIJIAXKHBIE MPENAapaTrbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMU
0ECrO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJoBeKa, O0OpydOBaHUE Jis JEMOHCTpaluu
MOYBEHHOI'0 U BO3JYIIHOI'O MUTAaHUS PACTEHU, paclIeIIeHus Kpaxmaiga U OelKOB MO/
nerctBueM (epMEHTOB, O0OpYAOBaHHWE [JIsi JEMOHCTpAIlMU OIBITOB IO H3MEPEHUIO
KU3HEHHOM EMKOCTH JIETKMX, MEXAHU3MAa JbIXaTEIbHBIX IBWKCHUN, MOJEIH T'OJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.



JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUII.

JlabGopaTopHas padora «/3ydeHre TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. Pa3dMHoO:KeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@opMBbI pa3sMHOKEHHS OPTaHU3MOB: Oecrojoe (BKIKYas BEr€TaTUBHOE) U MOJIOBOE.
Bunet  Gecnionoro  pa3MHOXKEHHUsS:  TOYKOBaHUE,  CIOPYJSIIHs,  (parMeHranus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxeHue. [lonoBble KieTKH, win ramersl. Meito3. Craguun Mmerosa.
IToBenenne xpomocoM B meiose. KpoccuHrosep. buosornueckuii cMmbICi Meio3a u
II0JIOBOTO Iporecca. Menos3 U ero MecTo B )KU3HEHHOM LIUKJIE OPIraHU3MOB.

IIpenzaponpiieBoe pas3Butue. l['ametoreHe3 y KHMBOTHBIX. IlosoBble Kene3bl.
OOpazoBanue ¥ pa3BUTHE IMOJOBBIX KieToK. CrnepmaroreHe3 W ooreHne3. CrtpoeHue
ITOJIOBBIX KJIETOK.

OmnongoTBOopeHre W SMOpPHUOHAJIBLHOE  pa3BUTHUE  JKUBOTHBIX.  CriocoObl
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpPHUONOTHs — HayKa o
Pa3BUTHH OPraHu3MoB. Mopgoeenez — o00Ha u3z enasuvix npoodiem 3MOPUOTIOSUM.
Konyenyusa mopgozenos u modenu mopgozenesa. Ctanuu 3MOpUOTEHE3a )KUBOTHBIX (HA
npumepe  JArymku). Jpobnenwe. Tumbel napoOnenus. [emepmunupoeannoe u
HedepmMuHuposanHoe opooaenue. bnacmyna, munet 6aacmyn. OCOOEHHOCTH APOOJICHUS
MJIEKOMUTAIOIIMX. 3apO/IbIIIEBbIEC JUCTKU (TacTpyJsilus). 3aKiaika OpraHoB U TKaHEW U3
3apOJBIIIEBbIX JINCTKOB. B3anMHOE BIMSHHE 4YaCTEM pPAa3BUBAIOIIETOCA 3apOoJbIlIa
(oMOpuoHabHAsT MHIYKIHUS). 3aKkiajika IJlaHAa CTPOEHUS >KHUBOTHOTO KakK pe3yJbTar
HMepapXUYECKUX B3aUMOJICHCTBUI TEHOB. BiusHue Ha 5>MOpUOHANIBHOE pPA3BUTHE
paznuYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pazButne xuBoTHBIX. [locTamOpuonanbubeiii iepuos. [Ipsimoe u Henpsimoe
pa3zButHe. Pa3zBute ¢ metamop(o30oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHHWE MPSAMOTO M HENPSIMOrO Pa3BUTHS, MX PacnpoCTpaHEHUE B
npupoze. Tumbl pocra KUBOTHBIX. PAKTOPBI PETYISILIUU POCTA KUBOTHBIX U YEJIOBEKA.
Cramuu mocTAIMOPHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX M deloBeKka. [leproibl oHTOreHe3a
yenoBeka. CTapeHue u cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

Pasmuoxenne u pazputue pactenuid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM
nukie pacrenuid. OOpa3oBaHue crop B mporecce Meno3a. ['ameroreHes y pacTeHUH.
Omnoa0TBOPEHHE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. /[BOMHOE OIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JeMmoHCcTpanumn

[Toptpetsr: C. I'. Hapammn, X. HInemas.



Tabmuubr u cxembl: «BereratuBHoe pasMHOXKeHHE», «THIBI  Oecmoyioro
pasMHOXKEHUsD», «Pa3MHOXeHHe  xJIamMuaoMOHanbl», «Pa3MHOKEHHE  IBIJICHBD»,
«Pa3smHOXkeHue ruape», «Meio3», «Xpomocombl», «l['amerorenes», «CTpoeHue
ANIEKIIETKU U criepMaTo3onaay, « OCHOBHBIE CTalud OHTOreHe3ay, «IIpsamoe n Hemnpsimoe
pasButne», «Pa3Buthe Mamckoro xyka», «Paszsurue capanum», «PaszButue msrymkun»,
«/IBOITHOE OMJIO/IOTBOPEHHUE Y IIBETKOBBIX pacTeHUil», « CTpOCHUE CEMSIH OJTHOJOJIbHBIX U
JNBYZOJIBHBIX PAacTEeHUN», «KU3HEHHBIM LMK MOPCKOM KamyCTbD», «/KM3HEHHBIM LMK
MXa», « KU3HEHHBIN HHUKJI TAIOPOTHUKAY, « KU3HEHHBIN LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHUKpOMpEenaparbl  SHUIEKIETOK U
CIIEpMAaTO30UI0B, MOJAENb «L UK pa3BUTHS JIATYLIKI.

JlaGopaTtopnasi padora «l3yueHHe CTPOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnyeckass padora «BbIiBIeHHME TNPHU3HAKOB  CXOJCTBA  3apOJBILIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH ¥ U3MEHYHUBOCTH OPTraHU3MOB

Wcropust craHOBICHUS U pa3BUTUS TeHETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne
®puza, T. Moprana. Posib oTedecTBEHHBIX YUE€HBIX B pa3Butuu reHeTuku. Padoter H. K.
Konsuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. ®ununyeHko,
H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHUYECKHE TIOHSATHS W CHUMBOJBI. ['OMOJOTMYHBIE XPOMOCOMBEI,
aJUIeJIbHBIC TEHBI, aJbTCPHATUBHBIE NMPU3HAKHU, JOMUHAHTHBIA M PELECCUBHBIN MPHU3HAK,
TOMO3HUI0Ta, TE€TEPO3UTOTa, YHUCTas JIMHUS, TUOPHUIbI, TeHOTun, ¢eHoTun. OCHOBHBIC
METO/Ibl TEHETHKHU: THOPUTIOIOTHUECKHH, IIMTOJIOTUYECKUN, MOJICKYISIPHO-TEHETUUECKHM.

JdemoHcTpanuun

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B. Tumodees-PecoBckuii.

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

JlaGopaTopHnasi padora «/Ipo3oduia kak 0ObEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akoH MeHaens — 3aK0H eIuHOO0Opa3us
ruOopu0B mepBoro nokosienus. [IpaBuno momuHMpoBanus. Bropoii 3akoH Menmens —
3aKOH  pacIieryieHus: Tnpu3HakoB. lluTonormyeckne OCHOBBI ~ MOHOTHOPHIHOTO
CKpeluBaHus. [ unore3a 4ncToTel ramer.

AHanmuzupyroniee ckpemuBaHue. [IpoMeXyTOYHBIM  XapakTep HacIEJOBaHUS.
Pacuiennenue npu3HAKoB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHUCHMOIO
HaCJIeI0BaHMs MPU3HAKOB. [[nTONOrHYEeCKEe OCHOBBI TUTUOPHUIHOTO CKPEITUBAHMUS.



CuerienHoe HacienoBanue mnpusHakoB. PabGotst T. Moprana. CuersieHHOE
HACJIEOBAHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXKIy TeHamMu. XPOMOCOMHAs TEOpUs
HACJICCTBEHHOCTH.

I'enetnka mnosia. XpOMOCOMHBIM MEXaHHM3M ONPEACICHUS TMO0JIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOTaMEeTHBIN U TE€TEPOTaMETHBIN MOJI. ['eHeTndeckas CTpykTypa
MOJIOBBIX XpoMocoM. HaciienoBanrne npu3HaKoB, CUEIVIEHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JIEMCTBUE T'EHA.
MHOKECTBEHHBIN aJUJICIIA3M. B3aumopericteue HEAJIEIbHBIX TEHOB.
Komnnementapuocts. Onucras. [lomumepus.

['eHeTHyeCcKU KOHTPOJIb Pa3BUTHUSI PACTCHU, JKMBOTHBIX M YEJIOBEKA, a TaKKe
(U3HOIOTUYECKUX TPOIECCOB, TMOBEJACHUS M KOTHUTHBHBIX (QyHKIuH. ['eHeTMueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBHUS «XO35IUH — MAPa3UT» U «XO35IUH
— MUKpoOUOM». ['€HeTHMYeCKHE acleKThl KOHTPOJISI M M3MEHEHHUS HaCIEJICTBEHHOU
MH(pOpMAaIUU B MOKOJICHUIX KJIETOK U OPTaHU3MOB.

JlemoHCcTpauumn

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

Tabmuupbr u cxembl: «llepBbiii u BTOpoil 3akoHbl Mennens», «Tperuil 3akoH
Meungens», «AHanu3upyroliee  ckpeunuBanuey», «HemonmHoe — goMUHUpOBaHUEY,
«CuermieHHOe Haclie[IoBaHWE MPU3HAKOB y Apo3oduibly, «['enetruka monay, «Kapuorun
yenoBekay, «Kapuotun gpozodunsi», «Kapuotun nrunbl»y, «MHOXKECTBEHHBIN
ajiennsm», « BzaumonencTere reHoBy.

OGopynoBaHue: MOJACIb JJi1 JEMOHCTPAllMM 3aKOHOB €AUHOOOpas3usi THOpPUJIOB
IIEPBOTO TOKOJICHUSI M PACLICIUVIEHUS] MPU3HAKOB, MOJEIb ISl JIEMOHCTpPALMU 3aKOHA
HE3aBUCHUMOTO HACJEAOBAHUS MPU3HAKOB, MOJEb JUIA JEMOHCTPALMU CLEIJICHHOTO
HaCJIEI0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKporipenapart: «po3oduay.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEITUBAHUS Y
TPO30(UITBI.

IIpakTnueckasi padora «lM3yueHue pe3yJbTaToOB IUTHOPUIHOTO CKPEUIMBAHUS Y
TPO30(UITB.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue renotumna u cpeasl npu GopmupoBanuu perorumna. MI3MeHUYUBOCTh
npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKH. BuAbl H3MEHYMBOCTH:
HEHACJICICTBEHHAS Y HACJICICTBCHHAS.

MoaudukaMoHHas  W3MEHYHUBOCTb. Ponp  cpeapt B dbopmHpoBaHUU
MOAU(PUKALUOHHON M3MeHunBocTH. HopMa peakuuu npusHaka. BapuanuoHHbIA psin U
BapuanmonHas kpusas (B. Noranncen). CoiicTBa MoIu(PUKAIIMOHHON N3MEHUYNBOCTH.

I'enoTunuueckass U3MEHUYUBOCTh. CBONCTBA T€HOTUIMUYECKOW U3MEHYMBOCTU. Bub
TeHOTUITHYECKOW M3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIIHOHHAS.



KomOvHaTtiBHasT W3MEHYMBOCTh. Mel03 U TMOJOBOM TMpOIEecC — OCHOBA
KOMOWHATUBHON HM3MEHYUBOCTH. Pojab KOMOMHATHMBHON WM3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanroHHass U3MEHYMBOCTh. BUIBI MyTaluii: r€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE U MHIYLUHUPOBAHHbIC MYTallMU. SIIepHbIC U [IUTOIIA3MATHUYECKUE MYTAIlUH.
ComaTtnueckue U 1mosioBble MyTaluu. [IpUyrMHBI BOZHUKHOBEHUS] MyTaluid. MyTareHsl u
UX BIMSHHE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOIO TpoLecca. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HacieacTBeHHOW nu3MeHunBocTy (H.M. BaBunor). BuesaepHas
U3MEHYUBOCTh U HACIIEICTBEHHOCTb.

Onueenemura u INULEHOMUKA, PONb INULEHEMUUEeCKUX PaKkmopos 68 HACIe008aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHCcTpauumn

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

Tabnuiel 1 cxembl: «Buabl Uu3MeHUUBOCTHY, «MoaudukalMoHHas U3MEHYUBOCTDY,
«KoMOvHaTHBHAsT UW3MEHYMBOCTH», «Meho3», «OmnonorBopenuey, «l'enernueckue
3a00s1eBaHuUs YeIOBeKay, «BUIbI MyTallnii».

O6opynoBanue: XUBbIE U TepOapHbIC IK3EMIUIIPhl KOMHATHBIX PACTEHUU, PUCYHKHU
(oTorpadum) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMHA U3MEHYMBOCTH.

JlaGopaTtopnasi pabora «VccienoBanue 3aKOHOMEPHOCTEH MOAU(PUKAIMOHHOMN
M3MEHYMBOCTH. [locTpoeHrEe BapruallMOHHOTO psiia U BAPUALMOHHON KPUBOW».

IIpakTuyeckas padora «MyTtauuu y 1po30(uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuorun yenoseka. MexayHapoaHas nporpaMma UCCIEeI0BaHUs TEHOMA YEJI0BEKa.

Meroapl  M3y4YeHHS] ~ TE€HETUKUM  YEJIOBEKa: reHeaJOrMYeCKUi, OJIM3HEIOBBIH,
UUTOTCHETUYECKUN,  MONMYJSIHIUOHHO-CTAaTUCTUYECKUN,  MOJIEKYJISPHO-T€HETUYECKUU.
CoBpemeHHOE ONPEAEIICHUE T€HOTHUIIA! IIOJIHOTEHOMHOE CEKBEHUPOBAHMUE,

TEHOTUIIMPOBAaHME, B TOM unciae ¢ nomompro [II[[P-anamu3a. HacnencrtBenubie
3a0oJyieBaHUsl dYesoBeka. ['eHHble W XpOMOCOMHBIE OoJie3HH 4desoBeka. bosesHu c¢
HACJICJICTBEHHON MPEApPACHONOKEHHOCThIO. 3HAYEHUE MEIMIMHCKOM TE€HETUKU B
NPEIOTBPAIICHUA M JICUCHWHM TEHETHYCCKMX 3a00JIeBaHMM dYeloBeka. Meauko-
T€HETUYECKOE KOHCYIbTUpOBaHue. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETUYECKOTO TPy3a».
DTHYECKHE aCIeKThl HMCCIECIOBAaHUN B 00JIACTH PEAAaKTHPOBAHHUS T'€HOMa M CTBOJIOBBIX
KJIETOK.

I'eneTnueckue GpakTopbl MOBBIIIEHHON YyBCTBUTEIHLHOCTH Y€IOBEKA K (DU3NYECKOMY
" XUMHUYECKOMY 3arpsI3HEHUIO OKpYKaromien Cpelpbl. I'eneTnueckas
MPEIPACIIONOKEHHOCTh YEI0BEKA K ATOJIOTHUSIM.

JeMmoHCcTpanumn



Tabmuupr u  cxembl: «Kapuotunm yenoBeka», «MeTonpl H3y4eHHS TE€HETUKH
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckast padora «CocTaBieHUE U aHAINU3 POLOCIOBHOW.

Tema 15. Cenrekuusi opraHu3zMoB

JlomecTHKanus U cenekuus. 3apoxAeHUE CeNeKUMU U foMecTukauu. Yuenne H. WM.
BasunoBa o lleHTpax MpOMCXOXKIEHUS U MHOT000pa3usi KyJlbTYpHBIX pacTeHui. Poib
CEJIEKUMU B CO3JaHUM COPTOB PACTEHUN M MOPOJ KUBOTHBIX. COpT, Mopoja, IITaMM.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoW m3meHunBoct H. W. BaBunosa, ero
3HAUEHHUE ISl CEJIEKIIMOHHON PabOTHhI.

Meronbl  ceneKUMOHHOW  paboThl. McKyccTBeHHBI  OTOOpP: MAacCOBBIM U
WMHAUBUAYAJIbHBIN. DTanbl KOMOMHAMOHHOM cenekuuu. McnbiTanue npou3BoauTesen mno
noToMcTBY. OTOOp MO NEHOTHIY C MOMOUIBIO OLUEHKHU (DEHOTHUIIA MOTOMCTBA U OTOOpP MO
reHOTUIy ¢ nomouipto ananusa JHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PagmanuoHHBIN U
XUMUYECKUI MyTareHe3 Kak HCTOYHMK MYTallMil y KYyJbTYpPHBIX (DOPM OpraHU3MOB.
Hcnonp30BaHne T€HOMHOTO PEJAKTUPOBAHUA U METOAOB pekoMOuHaHTHbIX JIHK nms
IIOJIyYEHHMs UCXOTHOIO MaTepuaia s CEJICKIUU.

[Tonyyenue mnonumiounoB. BuyTrpuBHmoBas rubpuausanus. binskopoacTBeHHOE
CKpeuIMBaHue, Wi WHOpuUauHr. HepoacTBeHHOE CKpeuMBaHue, WIA ayTOPUAMHI.
I'etepo3uc m ero mnpuuusbl. Mcnonb3oBanue rerepos3uca B cenekuuu. OtTnanéHHas
rubpuauzanus. Ilpeomonenue Oecruiogus MEXBHUIOBBIX THOpHUAOB. JlocTHkeHUs
CEJIEKIINU PACTEHUM U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHHE W HM3y4YEHHE TI'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM M HX
OUKUX pPOAMYEH ISl CO3JaHMsl HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SHCTBEHHBIX
KyIbTyp. HM3yuenue, coxpanenue u  YNpaeéieHue 2eHemu4ecKumu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 8 YEAX YIYUUEHUS CYUeCn8YIouUx
U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIE C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HaAYYHbIX UCCIe008aHUL, NePed08bIX Uell U NePCNEeKMUBHBIX MEXHOI02ULL.

JdemoHcTpanuu

[Toprpetsr: H. Y. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsaneHko,
b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmumpsr u cxembl: «LleHTpbl TPOUCXOXKIEHUS W MHOr0o00paszusi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKMX PSAOB B HACJIEICTBEHHOW HW3MEHUYHMBOCTIY,
«Metoppl cenexkuumn», «OTnanéunas ruopuauzanus», «MyrareHes».

JlaGopaTtopnass padora «J3yueHue COpPTOB KyJIBTYPHBIX pAacCTE€HUH U MOPOJ
JOMAIITHUX )KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENIEKIIUA PACTCHUIN.

IIpakTu4yeckas padora «lIpuBuBKa pacTeHU».



IKckypeust «OCHOBHBIE METOABI M JOCTUKEHUS CEJEKUUU PACTEHUN U KUBOTHBIX
(Ha CeNEKIMOHHYI0 CTaHILUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIA YYacTOK, B
TEIUIMYHOE XO35ICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAs1 OMOJIOTHS

OOBeKThI, UCIIOJIb3yeMble B OMOTEXHOJIOTHH, — KJICTOYHBbIE M TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHU3MBI, UX XapaKTEpPUCTHUKA. TpaguiiMOHHAs] OMOTEXHOJOTHUS: XJIEOOIEUEHHE,
MOJIyYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOHAETHE. MHUKPOOHMOIOTHYECKHI CHHTES.
OOBeKThl MUKPOOMOJIOTUYECKUX TexHoJorui. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT H
BUTaMHHOB.

Co3aHue TEXHOJIOTMH M HWHCTPYMEHTOB IICJICHANPABICHHOIO M3MEHEHHS U
KOHCTPYMPOBaHUS T€HOMOB C MEJBIO TOJYYEHHs OPraHU3MOB M HUX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEYAIOIIMECS B IPUPOIE OMOCUHTETUYECKHUE TYTH.

Knerounas wnxkeHepus. MeTonpl KyJnbTypbl KJIETOK M TKAaHEW pPACTEHHU U
#KUBOTHBIX. Kprobanku. CoMatnyeckass ruOpuau3ausl U COMaTHYECKUH 3MOpPHOreHeEs.
Hcnonp30BaHne TamioOWIOB B CEIEKUUM pacTeHu. [lonyuenue MOHOKIOHATbHBIX
anmumen. Mcnoniv3oeanue MOHOKIOHAILHLIX U NOJUKIOHANbHLIX AHMUmMenl 8 Meouyune.
HcKycCTBEHHOE  OIUIOAOTBOpPEHUE. PEKOHCTpYyKIMs SANWLEKIETOK M KIOHUPOBAHME
KUBOTHBIX. MeTo TpaHCIUIAaHTALMU sJep KIETOK. Texwonocuu  0300po6ieHus,
KYIbMUSUPOBAHUS U MUKPOKIAOHAILHO20 PAZMHONCEHUS CeNbCKOXO3AUCMBEHHbIX KYAbMYp.

XpoMOoCcOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pexkomOuHanTHbix JHK. Cozdanue mpanceennvix opeanusmos.
JIOCTMKEHUA M TNEPCHEKTHUBBI XPOMOCOMHOM M T€HHOM HMH)KEHEPUH. DKOJOTHYECKHE U
ATUYECKHE MPOOJIEMbI T€HHON HHKEHEPUH.

Menununckue OuotexHonoruu. I[loctrenomuas uudpoBas wMenunuua. [1LHP-
JAMarHocTuka. MeTaboJOMHBIN aHalIM3, T€HOLIEHTPUUECKUI aHalu3 MpoTeoMa 4YesoBeKa
JUIsL OLIEHKH COCTOSIHHS €ro 340poBbi. Mcmosib30BaHME CTBOJIOBBIX KJIETOK. TaprerHas
Tepanusi paka. 3D-OmoumkeHepusi A pa3paboTku  (PyHIAMEHTaIbHBIX OCHOB
MEJUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTUM
TPEXMEPHOTO OMOINPUHTUHTA u ckapdonauura IS peleHus 3a1a4
MEPCOHAIM3UPOBAHHON MEAUIIVHBI.

Coznanne BEKTOPHBIX BaKIUH C LEIbI0 00ecredeHrs KOMOMHUPOBAHHOM 3aIllUThI OT
Bo3Oyauteneir OPBU, ycraHoBieHrne MOJEKYISPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepkamux BHpPYCOB, BBI3BIBAIOIIMX OCO00 OMacHbIC 3a00JICBaHUS YEJIOBEKa U
KUBOTHBIX.

JdeMoHcTpanuu

TaOmusr u  cxembl: «Mcnonb3oBaHHME MHUKPOOPraHW3MOB B  MPOMBILUIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHKEHEPUs».

JlaboparopHnasi pa6ora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.



IIpakTuyeckas padora «llosrydeHre MOJTOYHOKUCIBIX TPOIYKTOBY.
IKekypeuss  «buoTtexHonmormss < —  BaKHeHIIas — NPOW3BOJMTENBHAs  CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE IIPOU3BOICTBO)».



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHNOJIOT'MN HA YPOBHE CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUSI OOYYAIOIIUMUCS
OporpaMm cpeaHero oOmiero o00pa3oBaHMs: JIMYHOCTHBIE, MeETalpeAMETHbIE U
pPEAMETHBIE.

B cTpykType JMYHOCTHBIX pPE3yJIbTATOB OCBOCHMSI MPOrpaMMbl MO OHOJOTUU
BBIJICTICHBI  CIICYIOIIME COCTABJAIONIME: OCO3HAHHUE OOYYAIOIIMMUCA POCCHICKOU
IPpaXIaHCKONM HJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTU U
CaMOOTIPEACNICHHIO, Haauyue momueayuu K OOyYEHUIO OWOJIOTHH, UYeNeHanpasieHHoe
paseumue BHYTPEHHUX YOEXKICHUM JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIUIUNA  pa3BUTHUA  OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobonocms O0YHAIONINXCSI PYKOBOJCTBOBATHCS B CBOEH JESTENBHOCTU IEHHOCTHO-
CMBICIIOBBIMU  YCTAHOBKAMH, TPUCYIIUMHU CHCTEME OHOJOTUYECKOrOo OOpa30oBaHUs,
Hanuuyue MnpasoCco3HAHUs SKOJIOTHUECKOW KYJIbTYpPbl, CHOCOOHOCMU Cmagums UEIH U
CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTrpaMMbl MO OHOJOTUU JOCTUTAIOTCA B
€AMHCTBE YU4EOHOM W BOCITUTATEIHHOU JEATEIHHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMH, HMCTOPUYECKUMU U  JAYXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, TIPUHSATHIMHU B OOIIECTBE TMpaBWJIaMHU W HOPMaMU TOBEJCHUS U
CIIOCOOCTBYIOT TPOIIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHUS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEU MO3UIMU JIMYHOCTH, MATPUOTU3MA M YBAKECHHUS K 3aKOHY U MPaBOIOPSIKY,
YeJIOBEKY TpyJia U CTapilieMy MOKOJEHHUIO, B3aUMHOTO YBOXKECHUS, OCPEKHOTO OTHOIICHUS
K KYyJIbTYPHOMY HACJIEOUIO W TPaIULMUsAM MHOIOHALlMOHAJIBHOIO Hapoaa Poccuiickoint
denepanuu, IPUPOAE U OKPYKAIOIIEH Cpeae.

JImdHOCTHBIE pe3yibTaThl OCBOCHHUS y4deOHOro mnpeamera «buomorus» mOMHKHBI
OTpaxaTh ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOMIMXCA  PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIUEH TUIHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUN, COOTBETCTBYIOUIMX TPAJUIIMOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIEeCTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa JACATEIBHOCTH B
MpoIecce peain3allid OCHOBHBIX HAIPABJICHUN BOCHUTATEIBLHON NESITEIHLHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKON TIO3UIMU OOYYAOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB M OOSI3aHHOCTEH, yBa)X€HHWE 3aKOHA U
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MJEATEIBHOCTH MPU CO3JAAHUHM Yy4eOHBIX
IPOEKTOB, PEIICHUN YYEOHBIX W TO3HABATEJIbHBIX 3a/1a4, BBITOJIHEHUH OHOJOTUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNSITh COOCTBEHHYIO TO3HIIMIO IO OTHOIICHHWIO K SIBJICHHSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHE YYUTBIBATH B CBOHUX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIEHUSMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COLIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS y4EOHBIX,
MO3HABATENbHBIX U HUCCIEI0BATEIbCKUX 3a7a4, YBaXKUTEJIbHOIO OTHOIICHUS K MHEHMIO
OTNMOHEHTOB MPHU 00CYX JEHUU CIIOPHBIX BOIPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TpaxTaHCKONM HUICHTUYHOCTH, MaTPUOTHU3MA,
YBaXXEHHSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepel PomuHOI, ropaoctu 3a
CBOM Kpau, cBOO PoauHy, CBOH S3BIK W KYyJIbTYpy, HpPOIUIOE U HACTOSAILIEE
MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TPUPOJHOMY HACJIEAUI0O W TMaMSTHUKAM MPUPOIBI,
IOCTUXKEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIOCOOHOCTh OILICHMBATh BKJIAJT POCCHUUCKMX YYEHBIX B CTAaHOBJICHHWE U Pa3BUTHE
OWoNOTMY, TTOHMMAaHUSI 3HAYEHUs OMOJIOTUM B TO3HAHUHU 3aKOHOB TPHUPOIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00I1IeCTBa;

uzeitHas yOeXIEHHOCTh, TOTOBHOCTh K CHy)KeHHI0 U 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €Tr0 Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEUICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHONIIEHHWE K CBOUM POJUTENSIM, CO3JAHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATHSA LIEHHOCTEW CEMENHOM MW3HU B COOTBETCTBUHM C TPAAULUSMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAsh OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUI;



ITOHUMaHUE AMOLIMOHAJILHOTO BO3JEHCTBUS JKUBOW IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCThH K CAMOBBIPXKEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuueckoro BOCNUTAHUA, (OPMHUPOBAHHUS KYJLTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

MOHMMAaHWE M pealu3alus 37J0pOBOro M Oe3omacHOro obpasa >XKHM3HHM (340pPOBOE
MUTaHUE, COOJIIOJICHHE THTMEHWYECKUX IpaBUI U HOPM, COATaHCHPOBAHHBIM PEKUM
3aHATUN U OTIbIXA, PEryJsipHas (U3NUYECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHMMaHUE IIEHHOCTU MPaBUJ HHIMBUIYaJbHOTO U KOJUIEKTHBHOIO OE€30I11aCHOTO
IIOBEJCHUS B CUTYALUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JTHOIEH;

OCO3HaHWE TMIOCIEACTBUI M HENpUATUS BpEeAHBIX MNpuBbIYEK (ymoTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSATEIIBHOCTH TEXHOJIOTMYECKOM M COLMAJIBHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh HWHHUIMHUPOBATh, IUIAHUPOBATH U  CaMOCTOSITEIbHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

MHTEpPEC K pa3au4HbiM cdepaM NpoPEeCcCUOHAIBHONW NIE€ATEIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccur U peau30BbIBATH COOCTBEHHBIC
KU3HEHHbIC TUUIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0 M CaMOOOpPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTMUYECKU 1e7eco00pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHMKY XU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIIICEHUE  YPOBHSA  DKOJIOTMYECKOW  KYJIbTYpbhl:  NPUOOPETEHHE  OMbITa
MJIAHUPOBAHMS TOCTYIKOB M OLICHKM UX BO3MOXKHBIX TMOCIEACTBUU I OKPY>KaloIIen
Cpelibl;

OCO3HaHUe TI00aIbHOI0 XapaKTepa dKOJOrHUEeCKUX MpoOieM U IMyTel UX peuieHus;

CIIOCOOHOCThH HCIOJb30BaTh MPUOOpPETaeMble NMPU U3YYEHHUU OHOJOTHHM 3HAHUS U
YMEHHS MPHU PELICHUU MpOoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOJIB30BAHUEM
(coburoienue npaBuil MOBEACHUS B MPUPOJIE, HANPABICHHBIX HA COXPaHEHUE PaBHOBECHS
B DKOCHCTEMax, OXpaHy BUJOB, YKOCUCTEM, OHochephl);

AKTUBHOE HETIPUSATHE ACHCTBUMN, MPUHOCAIIUX BPEI OKPYKAIOIIEH MPUPOIHOH cpee,
yMEeHUE IPOTHO3UPOBATh HeOJIaronpusiTHbIE AKOJIOTUYECKUE MOCJIEJICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJUYHE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, YKOJIOTHIECKON KYJIbTYphI, ObITA
JESATEIbHOCTH HKOJOTMYECKON HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B
M03HABATENbHON, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTHUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOMN JESITEIbHOCTH YKOJIOTHYECKON HApaBIIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHME S3BIKOBOM W  UYWTATEIbCKOM KYJIBTYpbl KaK CpeACTBa
B3aUMOJICUCTBUS MEXTY JIIOABMHU U TIO3HAHUS MUPA;

NOHUMaHUe crienuPuKy OUOJIOTUU KaK HayKH, OCO3HaHUS €€ posid B (hOPMHUPOBAHUU
pPAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO TMpPEACTaBICHUS 00
OKpYXKAIOIeM MHUpE KaK O €JUHCTBE MPUPOJBI, YeJIOBEKa W OOIIecTBa, B TO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH W peHIeHWH TMpoOJeM COXpPaHCHUS TPHUPOTHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMM IS COBPEMEHHOW IIMBWJIM3AIUU:
oOecrieueHUsT HOBOTO YPOBHS Pa3BUTHUsI MEAUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX peliaTh PECYpCHBbIE MPOOJIEMbI Pa3BUTHS YEIOBEUECTBA,
MOMCKA MTyTeH BBIXOa U3 TJIOOATBHBIX IKOJIOTHYCCKUX MPOOJIeM 1 00eCTICUeHHs Iepexoaa
K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAIEHOMY HCIOJB30BAaHUIO MPUPOIHBIX PECYpCOB U
(hOpPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJIOTHUCCKUX 3HAHWHM B IEJAX TOBBIMICHUS
o0me KyJIbTyphl, €CTECTBEHHO-Hay4YHOH TI'paMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIIMOHATBEHOM TPaMOTHOCTH 00yJaronuxcsi, popMupyeMon mpu u3yueHunu OUOJIOTHH;

MOHUMAaHHUE CYITHOCTU METOJ/IOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCTONB30BaTh MOJMydaeMble 3HAHUS ISl aHaIM3a U OOBSICHEHHsS SIBICHUUN
OKPYKAIOIIEero MUpa U MPOUCXOAAIINX B HEM U3MCHCHHM, YMEHHE JeJIaTh 000CHOBaHHBIC
3aKJTFOYCHUS HA OCHOBE HAyYHBIX (DAKTOB W WMEIOIIMXCS JAHHBIX C IEIbI0 IMOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIILHO MCIOJIb30BaTh OMOJIOTMUECKHUE 3HAHUS JJIS PEIICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAYYHOM JCSATEIBHOCTH, TOTOBHOCTH  OCYIIECTBIISThH
MPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMO0Opa30BaHUIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHWUW MO OMOJOTMU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaTbl OCBOEHUs ydeOHoro mnpeamera «buomnorus»
BKJIIOYAIOT:  3HauWMble  JJIs1  (OPMUPOBAHHS  MHPOBO33PEHUA  OOYYArOMIUXCS
MEXIUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIECHAYYHBbIE TOHATHS, OTpPa’Karollue
[[EJIOCTHOCTh HAyYHOM KapTUHBI MUpa U ClieHU(UKY METOI0B TO3HAHMS, UCTIOIb3yEMbIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTUs, SIBJICHHE, IIPOLECC, CUCTEMA, HAyUHbIN (akT,
IOPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpus, HCCIEOBaHUE, HaOJIOJEHUE,
U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue); yHHUBEpcajbHble  Yy4deOHble  JEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIE, PEryJIATUBHBIE), oOecrneunBaroIme
dbopmupoBanue  (QYHKIMOHAJIBHOM T'PAMOTHOCTH W COLMAJIBHOM  KOMIETEHIUHU
oOyyJarommxcs; CIOCOOHOCTH o0yyJarommxcst UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE AEHCTBUS
B [TI03HABATEJIBHON U COLIMAIBHOM IIPAKTHUKE.

B pesynbprate m3ydyeHus: OMOJOTMM Ha YPOBHE CpeIHEro oOiiero oOpa3oBaHUs y
oOyuatomierocsi OynyT chopMHpoBaHbl [O3HABATENIbHBIE YHUBEPCAIbHBIE YUYCOHBIE
JeNCTBUs, KOMMYHUKAaTUBHBbIE YHUBEpCAJbHbIE Yy4eOHBbIE JCHCTBUS, pEryJIsITUBHBIC
YHUBEpCalbHbI€ YU€OHbIE IEMCTBUS, COBMECTHAS JESITEIBHOCTb.

MeranpeaMeTHble  Pe3yJbTaTbl  OCBOCHHSI  MPOTpaMMbl  CpEJHEro  oOLIero
00pa3oBaHuUsl TOJHKHBI OTPAXKATh:

OByajieHue YHMBEPCAJbLHBIMM Y4eOHbIMH MIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30oBbIe JIOTHYECKHE TEHCTBUS:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJU3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW NMPUEMBI JIOTMYECKOTO MBIILIEHUs (aHaIU3a,
CUHTE3a, CPaBHEHMUsI, Kiaccu(uKalum, o000IIEeHUs ), PACKPBIBATh CMBICI OMOJIOTMUECKUX
MOHATUN (BBIAEIATh MX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIMBATh CBA3U C JIPYTUMU
TIOHSATUSIMHU );

ONpPENENATh UEIHN ACSITEIBHOCTH, 3a/laBasi NapaMeTpbl U KPUTEPUHU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIBHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIOJIb30BaTh OMOJIOrMUECKHUE MOHITHS Uil 00bACHEHUS (PAKTOB U SBJICHUMN >KUBOMN
PUPOBL;

CTPOUThH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, E€IyKTUBHbBIC, MO aHAJIOTUH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM W NPOTHBOPEYMsS B  pPacCMaTpPUBAEMBIX  SIBJICHUSX,
(GopMyJIMpOBaTh BHIBO/BI U 3aKIHOUECHMUS;

MPUMEHATh CXEMHO-MOJIEJBHBIE CPEACTBA JJIA NPEICTABICHUS CYLIECTBEHHBIX
CBSI3€M W OTHOIICHUN B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUHIL
Pa3HOTr0 poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;



paspabaThiBaTh IUTAH PEMICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a WMEIOIINXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE pPE3yJIbTAaTOB
IeJISIM, OTICHUBATh PUCKU TIOCTICICTBUN ACSITEILHOCTH;

KOOPJIWHUPOBATh W BBIMOJIHATH PabOTy B YCIOBHUSX PEATBHOTO, BUPTYaIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHUBHOE MBINIICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBUS:

BJIAJIeTh HABBIKAMHU YYEOHO-MCCIIEOBATEILCKOM H TPOCKTHON JIESTeIHHOCTH,
HaBBIKAMH pa3pelieHus: mpodaeM, CIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MOMCKY METOJIOB pEIICHUs MPaKTUYECKUX 3a/1ad, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MTO3HAHWSI,

WCITOJIB30BaTh PA3IMIHBIC BUABI ICATCILHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHMS, €TO
WHTEPIPETAINH, TPEOOPA30BAHUIO M MMPUMEHEHUIO B YUCOHBIX CHTYaIlUAX, B TOM YHCIIC
P CO3/TaHUH YICOHBIX M COITMATBHBIX TPOCKTORB;

dbopMHpOBaTH HAYYHBIM THII MBIIUICHUS, BJAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3a/1aUul B 00pa30BATENHHOMN NESITEIbHOCTH
Y )KU3HCHHBIX CUTYaIlUsX;

BBISIBIISATh TTPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlM3MPOBATh 3a/1ady, BBIIBUTATh
runoTe3y e€ perieHus, HaXOJAWTh apTyYMEHTHI IS JTOKa3aTelIbCTBA CBOWX YTBEP KICHHUIA,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEUICHUs 3aJaddl Pe3yibTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIIECTBJISTH IEJICHANPABIICHHBIN TTOMCK TIEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS B
poheCCUOHATIBHYIO CPENY;

YMETh TICPCHOCHUTH 3HAHWS B TIO3HABATEIBHYID U IPAKTUYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJIEH, TIPEAJiaraTh OPUTHHAIBHBIC TTOJAXO/bl U PEIICHHUS], CTABUTh
MpOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IWYHBIX HMCTOYHHMKAX HWHpopMmammu (TeKcTe Y4eOHOTO
nocoousi, HAyYHO-TIOMYJIIPHOUW JUTEepaType, OMOIOTHUECKUX CIOBApSAX U CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHeTE), aHaT3upOBaTh HHPOPMAIUIO Pa3ITUIHBIX
BUJIOB W (OpM TIPENCTaBICHUS, KPUTUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh U
HETIPOTHUBOPEYNBOCTH;



dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOJBI MIPU MOUCKE M 0TOOpE
Oounonornyeckoi nHpopMaIu, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTb  OMBIT  HCMOJb30BaHUSA  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO UCIOJIb30BAHUSI Pa3TUUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpencTaBiIeHUs OMOIOTHYECKOMN
uH(popManuu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEACTBA MpHU paboTe ¢ OMOIOTHYECKOM
uHbopMaIMel: MPUMEHATh XUMHYECKHe, (U3MYEeCKHue M MaTeMaTU4YeCKHe 3HAaKUu U
CUMBOJIBI, (hopMyIIbl, aOOpeBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPEOOPa30BHIBAThH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACMO3HABAHMS W 3alIUThl WH(OpMaIuu, WHGOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCeX c(epax KU3HMU, aKTUBHO y4acTBOBAaTh B
JMaore Wik JUCKYCCHH MO CYIIECTBY OOCYyK/IaeMOoi TeMbl (YMEHHE 3aJ]aBaTh BOIMPOCHI,
BBICKA3bIBATh CYXCHUS OTHOCHUTEIHHO BBITIOJIHEHMSI TpEJIaraeMoil 3ajadu, y4YUThIBATh
WHTEPECHI U COTIIACOBAHHOCTH MO3MITNI IPYTUX YYACTHUKOB JINAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIMATBLHBIX
3HAKOB, TMPEANOCHUIOK BO3HHUKHOBEHHUS KOH(MDIWKTHBIX CHTyalldid, YMETh CMSTYaTh
KOH(JIUKTBI U BECTH TIEPETOBOPHI;

BJIQJCTh PA3IMYHBIMU Ccroco0amMu OOIEHHWS U B3aUMOJACUCTBUS, TOHUMATh
HaMEpEHUsl JIPYTUX JIOACH, MPOSBIATh YBOXKHUTEIBHOE OTHOIIEHHE K COOECeTHHUKY U B
KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCTOJIB30BAHUEM SI3bIKOBBIX
CPEICTB.

2) cOBMeCTHAs eI TeJIbHOCTh:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBHIYAIbHOW pabOTHI
MIpU peUIeHUU OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
TPYNIOBBIX (HOPM B3aMMOJICHCTBHYSI IPU PEIICHUH YIeOHOMW 3a/1a4u;

BBIOMPATh TEMAaTUKy U METObl COBMECTHBIX JISHCTBUI C yUETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)JI0Tr0 YjeHa KOJIJICKTHUBA,

OPUHUMATh 1€JIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATH U KOOPJIUHUPOBATH
JNEUCTBHUS MO €€ NOCTUKEHUIO: COCTABIIATh IUIAH JCUCTBUM, PACIIPEAEIATh POJIM C YUYETOM
MHEHUN y4aCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHWBATh KAa4eCTBO CBOETO BKJAJa W KaXJOTO0 yYaCTHHKA KOMAHJBI B OOITUit
PE3yNbTAT MO Pa3paboOTaHHBIM KPUTEPHUSIM;



npeajiaraTb  HOBBIE  IPOEKThbI, OLEHUBATH MJEH C TO3WIUU  HOBH3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE IOBEACHUE B PA3JIMYHBIX CUTYaLUSX,
IPOSBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopraHu3anusi:

WCIIOJIh30BaTh OMOJIOTMUECKUE 3HAHUS MJIsl BBISABICHUS MPOOJIEM M WX PEIICHHS B
KU3HCHHBIX M YICOHBIX CHTYaIUAX;

BBIOMpPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1IEJIEBbIE U CMBICIOBBIC YCTAHOBKH B
CBOMX JEHUCTBUAX M IOCTYNKAX MO OTHOLICHUIO K KMBOU IIPUPOJIE, CBOEMY 310POBBIO U
3J10POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIBHO ~ OCYIIECTBIISITh  MO3HABATEIBHYIO  JEATEIBHOCTb,  BBISBIATH
npoOJsieMbl, CTaBUTh W (HOPMYJIHpPOBaThH COOCTBEHHBIC 3ajlayd B 00pa3oBaTEIbLHOU
JNEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS MPOOJEMBbI C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO IIHUPOKOW SPYIUIIMU B PasHBIX
00J1acTSIX 3HAHUM, TIOCTOSTHHO MOBBIIIIATh CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIN YPOBCHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIQJIETh HaBBbIKAMU TIO3HABATEIBLHON pedIeKCHUM KaK OCO3HAaHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, HCIIOJIb30BATH
puémbl pedIeKCUU JJIs OLICHKU CUTYallMH, BLIOOpA BEPHOTO PEIICHNUS,

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATH PELIEHUS IO UX CHUKECHUIO;

[IPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX MPU AHAJU3E PE3YIbTATOB ACATEIbHOCTH,

3) npuHsATHE ceOsl U APYTHUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYTUX IIPU aHAIU3€E PE3YIbTaTOB ACATEIbHOCTH,

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TTO3ULIMU APYTrOro YeaoBeKa.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynabTaThl OCBOCHUS COJEp:KaHUs ydueOHOTo mpeamera «buomorus
Ha YrIyOJNE€HHOM YpPOBHE OpPHUEHTHPOBaHbI Ha oOecreueHue NpoPUIbLHOTO O0y4YeHHS
oOyuatomuxcst 6monoruu. OHM BKIIIOYAIOT: cHelU(HUUEcKHe i OHOJOTHH Hay4dHbIE
3HAHMS, YMEHUS U CIOCOOBI AEMCTBUI 110 OCBOEHUIO, HHTEPIIPETALMU U IPEOOPAZOBAHUIO
3HAHWM, BUIBl JIEATEILHOCTH IO TOJYYEHHIO HOBBIX 3HAHUH W HUX NPUMEHEHHIO B
pa3NMYHBIX Yy4eOHBIX, a TaKXKe B peajbHBIX MKXU3HEHHBIX cuUTyauusx. [IpeamerHbie
pE3yNbTaThl MPEACTABJICHBI MO TOJaM H3yUCHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro mnpenmMera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c()OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, B TMO3HAHUU 3aKOHOB
OpUPOABl W pEHIeHUH MpoOJieM palloOHAIBLHOTO MPUPOJONOIL30BAHMS, O BKIJIAJE
POCCHICKHUX U 3apYOeKHBIX YUEHBIX B pa3BUTHUE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE OUOJIOTMUECKHUE TEPMUHBI M TIOHSTHS (3KU3HB, KJIETKA, OpraHU3M,
MeTaboJIu3M, TOMEOCTa3, CAMOPETYISLUsA, CaMOBOCIPOU3BENCHHUE, HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT W pa3BUTHE), OHWOIOrHyeckue Teopuu (kierouHass Teopus T.
[[IBanna, M. Illneiinena, P. BupxoBa, XpoMocOMHasi TEOpusi HACJIE€ACTBEHHOCTH T.
Moprana), yuenus (H. WM. BaBuioBa — 0 1eHTpax MHOroooOpasusi U IPOUCXOKICHUS
KyJIbTYPHBIX PACTCHMIi), 3aKOHBI (€IMHOOOpa3Wsi TOTOMKOB TII€PBOTO TOKOJIEHUS,
pacIleIyIeHHsl, YHCTOThl TraMeT, HEe3aBUCMMOro HacieaoBanus [. Mennens,
TOMOJIOTMYECKHUX PAJIOB B HACIEICTBEHHON M3MeHunBocTH H. WM. BaBuioBa), mpuHIUIIBI
(KOMIIIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMU HAyYHOI'O IIO3HAHHUS, UCIOJIb3yEMbIX B
OMOJIOTUYECKUX MCCIIEI0OBAHUSAX JKUBBIX OOBEKTOB (OMUCAHHE, U3MEPEHUE, HAOI0ICHUE,
HKCIIEPUMEHT);

YMEHHE BBIICISATh CYIIECTBEHHbIE MPU3HAKUA: BHUPYCOB, KIETOK MPOKAPUOT H
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIECTOYHBIX OPraHU3MOB, B TOM 4YHCJIE OaKTepuid,
rpu0OB, pPACTCHUM, KUBOTHBIX M 4YEJOBEKA, CTPOEHUS OpPraHOB W CHUCTEM OPraHoOB
pacTeHul, MKUBOTHBIX, YEJIOBEKAa, MPOLIECCOB >KU3HEACATENBHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHUM, >KMBOTHBIX U YeJIOBEKa, OMOJOTMYECKHMX IPOLECCOB: OOMEHa
BelleCTB  (MeTa0oNM3M), TMPEBpAIlCeHUs DSHEPruu, OpoKeHHs, aBTOTPO(HOrO U
reTepoTpoHOro THUMOB NUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Melo3a,
raMeTorenesa, OSMOpHOTeHe3a, IMOCTAIMOPHOHAJIBHOIO  Pa3BUTHA,  Pa3MHOXKEHUS,
WHIUBUIYAIbHOIO  pa3BUTUS  oOpraHu3ma (OHTOI€HE3a), B3aMMOJEHCTBHUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;



YMEHHE YCTaHaBIMBATh B3aUMOCBSA3M MEXJy OpPraHOMAaMHU KIETKH H HX
GyHKUMSIMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W X (QYHKIMSIMH, MEXKIY OpraHaMu U
CUCTEMaMH OPraHOB y pACTEHUM, JKMBOTHBIX M 4YEJIOBEKa M WX (PYHKIUSAMU, MEXKIY
CUCTEMaMH OpPraHOB M UX (PYHKUUAMH, MEXKIy STanaMd OOMEHa BeIleCTB, dTanmaMu
KJIETOYHOTO IIMKJIA M >KA3HEHHBIX IHKIOB OpPraHU3MOB, 3TalaMd SMOPHUOHAIBLHOTO
pa3BUTHS, TEHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpeibl OOUTAHUS;

YMEHUE BBISBIATh OTJIMUMTEIBHBIC TPU3HAKKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHUE  HCIOJb30BaThb  COOTBETCTBYIOIIME  apryMEHThI,  OHOJOTHYECKYIO
TEPMUHOJIOTUI0O M CHUMBOJIUKY [IJIS JIOKa3aTEJbCTBA POJCTBA OPraHW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT;

YMEHHE peliaTb OMOJOTUYECKUE 3a/a4UH, BBISBIATH MPUUYUHHO-CICACTBCHHBIE CBSI3U
MEXIy MCCIEAYEMBIMH OMOJOTHUYECKHMMH TPOIECCAMH U SIBICHUSMH, J€JIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TOJTyUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH JTA0OPAaTOPHBIE W MpaKTHUeCKue paboThl, COOMIOAATh MpaBHIia
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THIOTE3bI, MPOBEPSATH UX IKCICPUMEHTAIBLHBIMU CpPEJCTBAMH,
dbopMyupysl 1IeNb UCCIEAOBAHMS, AHAIM3UPOBATH IMOJTYYEHHBIE PE3yJIbTaThl M JI€TaTh
BBIBOJIBL

YMEHHE y4acCTBOBATh B YU4EOHO-UCCIIEA0BATEILCKOU paboTe 1Mo OUOJIOTUH, FKOJIOTUH
U MEIWIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO
MPEICTaBIIATH MOJTYYCHHBIE PE3yIbTaThl HA YUEHUYECKUX KOH(DEePEHITHIX;

YMEHHE OIICHUBATh 3TUYECKUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B o01acTu
OMOJIOTMH M MEIULUHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE, HAIIPABICHHOE
M3MEHEHUE TeHOMa U CO3JJaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIATH OCO3HAHHBIM BBIOOp Oyaymiel mpodeccruoHaTbHON
NEATeIbHOCTY B 00JacTW OHWOJIOTHMH, MEIUIIMHBI, OWOTEXHOJOTUM, BETECPUHAPHH,
CEJIbCKOTO  XO3AWCTBA, TMHUIIEBONW MPOMBIIUIEHHOCTH, YIAYOIsTh TO3HABATEIbHBIH
WHTEpEC, HaIpaBJCHHBbII HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccun U
OpOAOKeHHEe  OMOJIOTMYECKOro  oOpa3oBaHHMs B~ OpraHU3alUsX  CPEIHEro
npo(hecCHOHABHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo mnpenmMera «buonorus» B 11 kaacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CHUCTEME €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpA, B MO3HAHUU
3aKOHOB MPHUPOJBI M PEHICHUH SKOJOTHYECKHUX MpoOJeM 4YeJIOoBeYecTBa, a TaKXKe B
pEIIeHWH BOMPOCOB PAIMOHAJIBHOIO MPHUPOAONOIB30BaHUs, M B (OPMUPOBAHUU



[IEHHOCTHOTO OTHOILIEHUS K TMPHUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUHUCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHUE BIAJETh CUCTEMON OHMOJIOTUYECKUX 3HaHWM, KOTOpas BKIIOYAET
OTnpe/eeHUs] U MOHUMAaHUE CYIIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX TEPMUHOB U
MOHATUH (BUI, dKOcHCcTeMa, Ouocdepa), OMoIornaeckne Teopun (PBOIOIMOHHAS TECOPHS
Y. JlapBuHa, cuHTEeTAYECKasi Teopus sBoitonun), yuenus (A. H. CeBepiioBa — o myTsx u
HampaBlieHusX sBomtonuu, B.M. BepHanckoro — o 6uocdepe), 3aKoHbI (T€HETHUECKOTO
paBHoBecust JIxx. Xapau u B. BaiinGepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuina
(Mmuaumyma FO. JIubuxa, SKOJOTWYECKOW MUpaMUIbl SHEPIHH), TUIOTE3bl (TUIOTE3a
«vupa PHK» V. I'unGepta);

yMEHHUE BJIaJ€Th OCHOBHBIMH METOJIAaMU HAYYHOTO IMO3HAHMSI, UCITIOJIb3YEMBIMU B
OMOJIOTHYECKUX MCCIICTOBAHUAX KUBBIX OOBEKTOB M SKOCHUCTEM (OMHCAHHE, U3MEPEHUE,
HaOJIOJICHUE, DKCIEPUMEHT), CHoCcO0aMM BBISIBICHHS U OIEHKM aHTPONOTE€HHBIX
W3MEHEHU B IPUPOJE;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPU3HAKH: BUOB, OMOTEOIICHO30B, SKOCUCTEM U
ouocgepsl, CTAOMIM3UPYIOLIETO, IBUKYIIErO U Pa3pbIBAIOLIETO €CTECTBEHHOTO OTOOpA,
AJUTONATPUYECKOT0 M CHUMIIATPUYECKOTO BHJI000pPA30BaHUSI, BIMSHUS JBIKYIIMX CHII
ABOJIIOIMM HA TEHO(MOHJ TMOMYJSINH, MPUCIIOCOOJIEHHOCTH OpPraHu3MOB K Cpele
oOuTaHMs, YepeOBaHMUS HAMNpPaBICHUI SBOJIONHUH, KPYrOBOPOTa BEIIECTB M MOTOKA
SHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBS3H MEXIY MPOIECCAMU DBOJIIOIHH, ABUKYITAMU
CHJIaMU aHTPOIIOTEHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCHCTEM U MPHUCIOCOOICHUSIMU K
HUM OpPTaHU3MOB;

YMEHHUE BBISIBISATh OTIIMUUTEIBHBIC MPU3HAKHU JKUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh
BUJIOB K cpele OOWTaHUs, aOMOTHYECKUX M OUOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€ OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTEHHBIX M3MEHEHUI B YKOCHCTEMAaxX
CBOEH MECTHOCTH;

YMEHHE  HWCIOJNB30BaTh  COOTBETCTBYIOIME  APTyMEHTHI,  OHMOJOTHYECKYIO
TEPMHHOJIOTHIO W CHMBOJHMKY JJIsS JIOKa3aTeJIbCTBAa POJCTBA OPraHU3MOB pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB M Cpeabl OOWTaHUS, E€IUHCTBA
YEJIOBEUECKHUX pPac, HEOOXOIMMOCTH COXPaHEHUsI MHOTO0Opa3usl BUJOB U DKOCHUCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS IPUPOJIHI U YEIIOBEUECTBA;

YMEHHUE pemiaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATH MPUINHHO-CIICJCTBEHHBIC CBS3H
MEXAY UCCIIeNyeMbIMU OMOJOTMYECKMMHU MPOLIECCaMU U SIBICHUSIMHU, JEJIaTh BBIBOABI U
POrHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBINOJHATH Ja0OPATOPHBIE M MpaKTHYECKUEe paboThl, COOJIIOAATH MpaBUiia
npu paboTe ¢ yueOHbIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;



YMEHHUE BBIIBUTATh THUINOTE3bI, IPOBEPATh WX SKCICPUMEHTAIHLHBIMU CPEJCTBAMH,
bopMynupys 1IeJb HWCCIEAOBAaHUSA, aHAIM3UPOBATH TMOJIYUYCHHBIC PE3YyJIbTaThl U JIeTaTh
BBIBO/IBI;

YMEHHE Y4acCTBOBATh B YUCOHO-MCCIIEAOBATEIHCKON paboTe IO OMOIOTHH, SKOJIOTUH
U MEAWIMHE, MPOBOAMMONW Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, W ITyOJUIHO
MIPEACTABIISTH MMOTYyYEHHBIE PE3yIbTAaThl HA YICHUYECKUX KOH(PEPECHITUSX;

YMEHHUE OIIEHWBATh TUIIOTE3Bl W TEOPHH O TMPOUCXOXKICHUHM KU3HU, UYEIOBEKa W
YeJIOBEUECKNX pac, O TNPHYMHAX, TOCIEACTBUAX U CIOC00axX MpeAoTBpaICHUS
r100aJbHBIX U3MEHEHU B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccuoHaIbHON
JESTEIPHOCTH B 00JIaCTU OHMOJIOTMM, SKOJOTHHU, MPUPOOIOJIB30BAHUSA, MEIUIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPHHAPUH, CEIBCKOTO  XO3SMCTBA, IHIIECBON
MIPOMBITIUICHHOCTH, YTITyOJIATh MMO3HABATEIbHBIA HHTEPEC, HAITPABICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIONIEH MPOPEecCu U MPOAOKEHUE OMOJIOTHYECKOr0 00pa3oBaHUs B
OpraHM3aIHsIX CPEeTHETO MPOGECCHOHATBFHOTO U BBICIIIET0 00Pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB JIeKTPOHHBIE
Ne (uudposbie)
u/n Hanmenosanue pa3aesioB ¥ TeM NPOrpamMmbl Kounrpoabnbie IIpakruueckue 06pa3oBaTelbHbIe
Bcero pa6oTsl padoThI pecypeni
1 B 1 Bubmuoreka [IOK
MOJIONs Kak HayKa https://m.edso0.ru/d69df650
2 K 2 Bubmuoreka [IOK
MBBIC CHCTEMBI 1 MIX H3yHCHUC https://m.eds00.ru/d69df650
Butmmoreka IIOK
3 buonorus kierku 2 0.5 https://m.eds00.ru/d69df650
Bubnmoreka IIOK
4  Xumudeckasi OpraHu3aIus KJIEeTKH 10 1 https://m.eds00.ru/d69df650
bubanoreka [JOK
5  Crpoenue n QyHKIMU KIETKH 8 2 https://m.eds00.ru/d69df650
6 OOMeH BelecTB 1 MPEBpallCHUE SHEPTHH B 9 1 bubmuorexa LIOK
KJIETKE https://m.eds00.ru/d69df650
7 Hacnencreennas nadopmaus u 9 0.5 Bbubnuotexa IJOK
peanuszanus eé B KJIETKE ' httDS//medsoorU/d69df650
. bubanoreka [JOK
8 JKu3HEeHHBIN MK KIETKH 6 1 https://m.edso0.ru/d69df650
bubanoreka [JOK
9 | Crpoenue u pyHKIINN OPraHU3MOB 17 15 https://m.edso0.ru/d69df650
Bubnnoreka IIOK
10 Pa3MHOXXeHHE U pa3BUTHE OPTaHU3MOB 8 1.5 https://m.eds0o.ru/d69df650
11 I'eneTnka — HayKa O HaCIEACTBEHHOCTH U 2 05 bubnuoreka IJOK
HU3MEHUYUBOCTU OpFaHI/I3MOB ' https://m.edsoo.ru/d69df650
butnuoreka IIOK
12 3akoHOMEpHOCTH HacleICTBEHHOCTH 10 1 https://m.eds00.ru/d69dfe50
Bubnnoreka [IOK
13 3akOoHOMEpPHOCTH M3MEHYNBOCTH 6 1 https://m.edsoo.ru/d69df650
Bubnmoreka IIOK
14 Tenernxa uenosexa 3 05 |itps:/im.edsoo.ru/d69df650
butnuoreka IIOK
15 Ceneximst oprannsmos 4 1 https://m.edsoo0.ru/d69df650
16 buorexHonorus u cuHTETHYECKas 4 Bbubnuoreka [JOK
Ouosorus https://m.edso0.ru/d69df650
Bbubmmoreka IJOK
17 Pesepsroe Bpems 1 https://m.edsoo0.ru/d69df650
BIIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO CO O 102 0 13

[NPOT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Jdara
KosuyecTBo yacos e DIeKTPOHHbIE
uu(ppoBbIe
Do |®ax
Tema ypoka Bceero Koutp. IIpaxr. — T oOpa3oBaTe/ibHbIE
S pa6oThI | padoThI pecypchbl
> <
< QO
buonorus kak KOMIUIEKCHas HayKa M KaKk 1 Bu6mmoteka LIOK
4aCTh COBPEMEHHOTO obmecTBa https://m.eds00.ru/3686e6f5
o bubnunoreka [JOK
JKuBbie cucTeMbl M X CBOWCTBA 1 https://m.edsoo.ru/0ce6fddc
bubnuoreka IIOK
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 https://m.eds00.ru/8d39f5¢8
Hctopust OTKpBITUS U U3YUEHUS KIIETKH. 1 Bu6mmoreka LIOK
Kinerounas Teopus https://m.edsoo.ru/9e595ch8
Metoabl MONEKYJIIPHOM U KJIETOUHON
ouonorun. [Ipaktrueckas padota
«M3yueHne MeTo0B KJIETOYHOU OMOJIOTHU 1 05 Bu6miorexa [IOK
(xpomatorpadus, smeKTpodopes, ) https://m.eds00.ru/b0e61661
muddepeHranbHoe HEeHTPUPYTHPOBAHUE,
[TLIP)»

o bubnuoreka IJOK
XUMHUYECKHH COCTAB KIETKU 1 https://m.edsoo.ru/c212dd21
MuHepaibHbIe BEIIECTBa KIETKU, UX 1 Bu6miorexa [IOK
OuonoruyecKas poib https://m.edsoo.ru/ba5706aa
Oprannyueckue BeniecTBa KJIETKH — OCJKH.

JlaGopatopHas pabota «OOHapyxeHue 1 05 Bu6morexa [IOK
OEJIKOB ¢ MOMOIIBIO KAUECTBEHHBIX ' https://m.edsoo.ru/87a37cab
peaxkuuii»
CsoticTBa, k1accuduxanys u GyHKIun 1 Bu6moreka [IOK
OeKOB https://m.edsoo.ru/25a14636
Oprannyeckue BeniecTBa KIeTKH — 1 Bu6imoteka 1IOK
YTJICBOAbI https://m.edsoo.ru/3137711c
OpraHuyecKue BEeIecTBa KIETKH — 1 Bu6nmorexa IIOK
JTUTIUITBI https://m.edsoo.ru/259b0a5h
Hyxneunossie kucnotsl. JJHK n PHK.
JlaGopaTtopHnas padorta «McciaenoBanue 1 05 Bu6moreka [IOK
HYKJIEMHOBBIX KUCJIOT, BBIIEICHHBIX U3 ' hitps://m.eds00.ru/156730d2
KJIETOK Pa3JInYHbIX OPraHU3MOB)
Crpoenue u pyakuuu ATO. Jlpyrue 1 Bu6miorexa LIOK
HyKJICO3I/I,£[TpI/I(I)OC(I)aTLI (HT(I)) https://m.edsoo.ru/bf84d8eb
CexsennpoBanue [JHK. Meroasl reHomMuku, 1 Butmorexa [IOK
TPaHCKPUIITOMUKHU, IIPOTCOMUKHU https://m.edso0.ru/273b0ale

o bubmuoreka [JOK
Meronpi cTpykTypHO#t OHosOrHH 1 https://m.edsoo.ru/21069ccd

bubnuoreka I[JOK
Tunsl knetok. [IpokapuoTuueckas KieTka 1 hitps://m.eds00.ru/665dc058
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU. B HOK
) HOJIMOTCKA

HpaKTqufKaﬂ pabora «M3yuenue coiicte 1 0.5 https://m.eds00.ru/094 eeds
KJIETOYHOU MEeMOpaHbI»
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butnuorexa IIOK

18 IloBepXHOCTHBII anmapaT KJIETKU 1 hitps.//m.edsoo.ru/e9eag921
OnHOoMeMOpaHHbIE OPraHOUBI KIETKH.

19 [IpakTrueckas padota «M3yueHue 1 05 Bu6morexa [IOK
JIBYDKCHUS IIUTOILIA3MBI B PACTUTEIBHBIX ' https://m.edsoo.ru/04298c0a
KJIETKax»

[ToryaBTOHOMHBIE OPTaHOUAbI KJIETKH:

og  MMTOXOHIPHH, IIACTHIIBL. Jlaboparopuas 1 05 Bu6mmotexa [IOK
pabora «/ccnenoBanye m1a3Moin3a u ' https://m.edsoo.ru/e561253d
JIETUTa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

bubnunoteka I[JOK

21 HememOpaHHBIC OpraHOMABI KICTKH 1 https://m.edsoo.ru/1aa81660

bubnuoreka IIOK

22 CTpoeHPIe 1 (1)yHKLII/II/I azpa - https://m.edso0.ru/68b6cc4c
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuoT. JlabopatopHas pabora 1 05 Bubmiorexa [[OK
«3yueHne CTPOEHHUS KIETOK Pa3IndHbIX ' https://m.eds00.ru/23493a93
OpPTaHU3MOBY
ACCUMUIISIIIAS ¥ TUCCUMUIISALINS — JIBE
CTOpPOHBI MeTabom3Ma. Tumnsl oOMeHa

24 | Bemtects. JlaOoparopHas pabora «13yyenue 1 brbmaorexa LIOK

) 13 p p yd https://m.edsoo.ru/7blc48da
KaTaJTUTHYECKON aKTUBHOCTU (DEPMECHTOB
(Ha mpuMepe amMuIIa3bl WK KaTajaa3bl)»
DepMeHTAaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas

25 pabota «M3ydyeHue pepMEHTaTUBHOTO 1 0.5 Fumotexa [IOK
p y p ) https://m.edsoo.ru/a6f9alea
pacIIeryIeHus IIEPOKCHIa BOJIOPOIa B
pPaCTUTEIHHBIX M JKUBOTHBIX KIIETKAX)

bubnuoreka [JOK
26  benmku-akTHBATOpPHI U OETKU-HHTHOUTOPHI 1 https://m.edsoo.ru/5db8e526
27  ABTOTPOGHBINA TUIT OOMEHA BEIIECTB 1

bubnuoreka [JOK

28  ®@orocunTes 1 https://m.edsoo.ru/a92a7094
Xemocunres. JlaboparopHas pabota

29 «CpaBHeHHE mPoreccoB (OTOCHHTE3A H 1 0.5 Bubmoreka LIOK

) https://m.edsoo.ru/a44alaed
XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buabl OposkeHusl. - HOK
HNOJIMOTECKA

30 | Jlaboparopuas padota «CpaBHEHUE 1 https://m.edsoo.ru/addalacd
MIPOIIECCOB OPOKEHHUS U JIBIXaHUS

31 AdpoOHBIE OpPraHU3MBL. JTaIlbI 1 Bubmioteka LIOK
BHGPFCTquCKOFO 06MeHa https://m.edsoo.ru/d5018a54
OHeprus MeMOpPaHHOTO rpaiueHTa B HOK

; o nOIMOTEKA

32 mnportoHoB. Cunre3 AT®: pabora nporonnoit 1 https://m.edso0.ru/53461a2c

AT®-cunTassl
bubaunoreka [IOK

33  Peakmuu MaTpudHOTO CHHTE3a 1 https:/m.edsoo.ru/6f717d09

34 Tpanckpunuus — matpuunslii cuare3 PHK @ 1

35 | Tpancnsius u e€ dTanbl 1

36 Komupoanue amuaokucnot. Pons pubocom 1
B OMocuHTe3e Oenka

37 Opranuzanus reioMa y mpoKapuoT u 1 Bu6morexa [TOK

JYKapuoOT

https://m.edso00.ru/69b3398b
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38 MonekynspHble MEXaHU3MbI SKCITPECCUH 1 Bu6uorexa LIOK
I'€HOB y DYKapUOT https://m.edsoo0.ru/21f9de78
Bupycsl — BHEKIeTOUHBIE ()OPMBI KU3HH U
39 oOnurarnble napa3uthl. [IpakTrdeckas 1 0.5
pabota «Co3iaHue MOJENHU BUPYCa»
40 BI/IpyCHBIe 3a0071eBaHUs YCJIOBCKA, 1 Bubmoreka [IOK
AUBOTHBIX, paCTeHI/Iﬁ https://m.edsoo.ru/82b4d759
41 HaHOTEXHOJOIMH B OMOJIOTMH U MEIUIINHE 1
o bubnunoreka [JOK
42 JKu3HCHHBIT UK KICTKH 1 https://m.edsoo.ru/20e89f22
o bubnunoreka I[JOK
43 ManHqHHH CHHTC3 I[HK 1 https://m.edso0.ru/95c¢9e298
Xpomocomsl. JITaboparopHas pabota
44 | «3yyeHue XpOMOCOM HA TOTOBBIX 1 0.5 bubmorexa LIOK
yq P : https://m.edsoo.ru/df04c5cd
MUKpOTIpenapaTax»
bubnuoreka [JOK
45 Jlenenue KIeTKH — MHTO3 1 https://m.edsoo.ru/26ee34fe
Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopartopHas pabora «HaOmonenue Bubmiorexa LIOK
46 patop p A 1 0.5 https://m.eds00.ru/484100000
MHTO34a B KJICTKaX KOHYMKA KOPCIUIKA JIyKa 000000
(Ha TOTOBBIX MUKPOITpPETapaTax)
47 Peryisuus )KU3HEHHOI'O IIUKJIA KIETOK 1 bubmorexa LIOK
yian I https://m.edsoo.ru/c2c788b2
bubnuoreka IJOK
48 OpraHu3M Kak €IUHOE 1IEI0e 1 https://m.edsoo.ru/ee4d84aa
49 Txanu pacrenuii. JlabopatopHnas pabora 1 05 Bu6moreka [IOK
«I/I3yquI/Ie TKaHEeH paCTeHHﬁ>> ' https://m.edsoo.ru/d12e567d
Txanu )KUBOTHLIX U UEJIOBEKA. Bt oK
v HNOJIMOTCKA
50 JlaboparopHas pabota «M3ydyeHue TkaHei 1 0.5 https://m.edsoo.ru/2ce726f8
JKUBOTHBIX»
Opransl. CucreMsl opranoB. JlaboparopHas
51 abora «/3yueHne opraHoB [[BETKOBOTO 1 0.5 bubamorexa LIOK
p y4 P I ' https://m.edsoo0.ru/037ca5f9
pacTeHus»
bubnuoreka [JOK
52 OHOpa TEJIa OpraHn3MoB 1 https://m.edsoo.ru/c77ddf4c
Bubmoreka LIOK
53 HBH)KCHHe OpraHH3MOB 1 https://m.edsoo.ru/fd0ced09
Bubmoreka LIOK
54 Iluranue OpraHu3MoOB 1 https://m.edso0.ru/1810ch9b
55 ITuTanne TO3BOHOYHBIX JKUBOTHBIX. 1 Bubmoreka LIOK
[uieBapuTebHas CUCTEMA YETOBEKA https://m.edsoo.ru/b139beaa
Bubmoreka LIOK
56 llmxaHHe OpraHu3MoB 1 https://m.edsoo.ru/c887425c
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX B 1 Bu6mnmorexa IIOK
YeJioBeKa https://m.edsoo.ru/a393baa9
58 TpaHCIOPT BELIECTB V¥ OPTAaHU3MOB 1 Bubmorexa LIOK
p P 1 yop https://m.edsoo.ru/520d1c51
59 KpOBeHOCHaﬂ cucTteMa IMMO3BOHOYHBIX 1 Bubmoreka LIOK
SKUBOTHBIX Y YEJIOBEKA https://m.edsoo.ru/fecOb113
bubnuoreka I[JOK
60 Beinenenne Yy OpraHusMoB 1 https://m.edsoo0.ru/700cc87b
bubnuoreka IIOK
61 3amuTa Y OpranusmosB 1 https://m.edsoo.ru/40e6e0e9
bub6 OK
62 MMMyHHas cHCTEMa 4eIoBeKa 1 ubmmoreka 1

https://m.edsoo.ru/bb31be71
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butnuorexa IIOK

63 PasmpaxxuMocTh u perynsnus y opraHuzmMoB = 1 https://m.eds00.ru/83a08773
64 I'ymopanibHas perynsanus v SHIOKpUHHAS 1 Bubmmoreka [JOK
CHCTEMA KMBOTHBIX U YEJIOBEKA https://m.eds00.ru/0d162d9d
65 @ - 1 bubnuoreka [JOK
OpMBI pasSMHOKCHHUs OPraHu3MOB https://m.edso0.ru/7c065c9d
bubnmuoreka [JOK
66  IlonoBoe PasMHOKCHHC 1 https://m.edsoo.ru/adfffe6d
o bubnunoteka I[JOK
67 Meiio3 1 https://m.edsoo.ru/ad6b94b2
I"ameTorenes. OGpa3oBaHKe U Pa3BUTHE
g  MOMOBBIX KIETOK. JlaboparopHas pabota 1 05
«/3yueHne CTpOoeHUS MOJOBBIX KJIETOK Ha '
TOTOBBIX MUKPOITpENapaTax»
69 NuauBunyanbHOE pa3BUTHE OPraHU3MOB — 1 Bubmnoreka IIOK
OHTOI'CHER httDS//medsoorU/48667lfb
70 3akJiaJika OpraHoB M TKaHEH U3 1 Butimoreka IJOK
3apOJIBIIIEBBIX JIMCTKOB https://m.edsoo.ru/al19c5b98
Pocrt u pa3Butue xxuBoTHbIX. JlabopaTopHas
71 aboTa «BEIBIECHHE IIPU3HAKOB CXOACTBA 1 0.5 EuGmrorexa LIOK
p b p A : https://m.eds00.ru/b0331922
3apOoAbIIIEH MO3BOHOYHBIX JKUBOTHBIX)
PazmHoXeHUe U pa3BUTHE PACTCHUH.
72  JlaGopatopuas padora «Ctpoenue opraHo = 1 0.5 BuGmrorexa LIOK
paTopHasd p poeHue op . https://m.eds00.ru/3¢566565
Pa3MHOKEHHUS BBICIIIUX PACTCHUI
73 Hcropus craHOBIEHUS U pa3BUTHUS TEHETUKU 1 Butimoreka IJOK
KaK HayKu https://m.eds00.ru/56790c96
OCHOBHBIE TTIOHATHS U CUMBOJIBI T€HETHKH.
74 JlabopatopHas pabota «/lpo3oduina kak 1 0.5
00BEKT T€HETUYECKUX UCCIIEIOBAHNI)Y
3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB.
MonorubpuaHoe CKpeniMBaHue.
75 11 6 " 1 05 bubnuoreka [JOK
paKkTHICCKas pabora 3yHdCHHC : https://m.edsoo.ru/f8eaf2eb
pe3yIbTaTOB MOHOTUOPUTHOTO
CKpeIIMBaHus y 1po30duis"
76 [{utonornyeckre OCHOBBI MOHOTHOPHTHOTO 1 Butimoreka IJOK
CKpENMBaHMS https://m.edsoo.ru/7a9693al
77 AHanuzupytoiiee ckpeuuBanue. Hermomnnoe 1 Bubuoteka LIOK
JOMMHHUPOBaHUE https://m.edsoo.ru/b4bdda2d
Jurubpunnoe ckpemuBanue. [Ipaktudeckas
78 pabota «/3yueHue pe3yibTaToB 1 05 Bu6moreka [IOK
I[I/IFI/I6pI/IIlHOFO CerH_II/IBaHI/I}I y ) httpS://m.edSOO.|'U/5€61122d
TPO30(UITBDY
79 HI/ITOJ‘IOFI/I‘—IeCKI/Ie OCHOBBI )II/IFI/I6pI/I)IH01"O 1 bubnunoreka [JOK
CKpENMBaHMS https://m.edsoo.ru/eb0384e7
80 C 1 Bubmoreka LIOK
LIETIJIEHHOE HACIIEIOBAHUE TTPU3HAKOB https://m.eds0o.ru/72a04508
81 X 1 bubnuoreka IIOK
POMOCOMHAas TEOpHUsI HACIEACTBEHHOCTH hitps://m.edsoo.ru/62166766
bubnuoreka IIOK
82 I'enernka mona 1 https://m.edsoo.ru/7fde47ef
83 T 1 Bubmoreka LIOK
CHOTHIT KaK LIEJIOCTHAA CHCTEMA https://m.edsoo.ru/08d4364c
84 | I'enernueckuil KOHTPOJIb Pa3BUTHUS 1 Bu6mmorexa LIOK
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paCTeHHﬁ, JKMBOTHBIX U YEJIOBEKA https://m.edsoo.ru/42c6678e

85 N3MeHuYnBOCTh MTpU3HAKOB. BU bl 1 Bu6miorexa LIOK
U3MEHYUBOCTH https://m.edsoo.ru/efa7e6ca

bubnunoteka I[JOK

86 'MonaudukamonHas U3MEHIHBOCTh 1 https://m.edsoo.ru/Lbc5efe0
BapuanuoHHbIH psii 1 BapualiMoHHas
KkpuBas. JlabopaTopHas pabora

87 «HccnenoBanne 3aKOHOMEPHOCTEN 1 05 Bu6nmorexa ITOK
MOIU(HUKAIMOHHON U3MCHYUBOCTH. ' https://m.eds00.ru/39cd21f1
[TocTpoeHue BapualiMOHHOTO psiaa U
BAapUALIMOHHON KPUBOM»

88 I'eHoTHIIMYECKAs N3MEHYNBOCTD. 1 Bu6mmoreka LIOK
KoMOMHATHBHAS U3MEHUUBOCTD https://m.edsoo.ru/eal38763
MyrtanroHHas '3MEHYUBOCTb.

89 [IpakTuyeckas pabora «MyTtanuu y 1 05 Bu6morexa [IOK
HpOSO(bI/IHBI (Ha TOTOBBIX ) https://m.edSOO.rU/d1773980
MUKpoOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIIIOHHOTO MpoIiecca. 1 BuGimoreka [IOK
DOUTCHETUKA Y SIIUTCHOMUKA https://m.edsoo.ru/77df705a

91 I'eneruka yenoBeka. [IpakTudeckas padbora 1 05 BuGmmorexa [IOK
«CocTaBjieHHE U aHAIIU3 POJOCIOBHOM» ) https://m.edsoo.ru/429e9899

92 MeToabl MEIUIIMHCKON T€HETUKHA 1 bbmmorexa LIOK

https://m.edso00.ru/6237306d
3HayeHnEe MEIUIIMHCKON T€HETHKU B
93 | mpegoTBpAIllEHHUH U JIEYEHUU IeHETHUECKUX 1 bbmmorexa LIOK
pen p HE https://m.edsoo.ru/521d1431
3a00JIeBaHMi UeJIOBEKA
OCHOBHBIE TTIOHATHUS CEJIEKIMH.

94 JlaboparopHnas pabota «3ydyeHue copToB 1 05 BuGmoreka LIOK
KYJIBTYPHBIX PACTEHHH U ITOPOJ] TOMAIITHIX ' https:/m.eds00.ru/8e3c02d1
SKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
95 JlaGopatopuas pabora «/3yuenne meromos = 1 0.5 Brbmorexa LIOK
P p p N yd : https://m.edsoo.ru/bde3fdf6
CEJICKIIH PACTCHHI»
JlocTrxeHus ceneKny pacTeHui 1
96 xuBoTHEIX. [IpakTHyeckas padbora 1 Brbmorexa LIOK
-1p N p https://m.edsoo.ru/ce561bc7
«[IpuBHBKa pacTeHHII»

97 CoxpaHeHHe, U3yUYE€HUE U UCTIONb30BaHUE 1 Bu6moreka LIOK
IEHETUYECKUX PECYPCOB https://m.edsoo.ru/7aa63ebd
buoTtexHonorus kak HayKa U OTpacib - HOK

NOJINOTCKA

98 mpowmssozcTsa. [IpakTHueckas paboTa 1 0.5 https://m.eds00.ru/82242e0f
«M3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

99 OcHOBHBIE HaMpPaBICHUS CHHTETUYECKOM 1 Bu6nuoreka LIOK
OUOJIOTUH https://m.edso00.ru/246103ec

bubaunoreka [IOK

100 XpomocomHas U reHHast UHKEHEPUs 1 https://m.edsoo.ru/5963a601

bubnuoreka I[JOK

101 Mengunuackue OMOTEXHOIOT NI 1 https://m.edsoo.ru/3aehd77a

102 PesepeHsiit ypok. [ToBTOpenue, 06001meHue, 1 Bu6nuotexa LIOK
cUcTeMaTHu3aIus 3HaHI/H71 https://m.edsoo.ru/6a22ble8

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME



https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

YUYEBHO-METO/UYECKOE OBECITEYUEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://m.edsoo.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

https://myschool.edu.ru/

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://m.edsoo.ru/
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