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VYuebnblii npeamer «buosorus» yriyonéaaoro yposus usydenus (10—11 kmaccer) siBisiercs
OJTHUM M3 KOMIIOHEHTOB IpeAMeTHOH obnactu «EcTrecTBeHHO-HaydHbIE MpeaMeTh». CoriacHo
nonoxkeausm GI'OC COO mnpoduinbHble yuyeOHBIE MPEIMEThI, M3ydaeMble Ha YrIyOJIEHHOM
YPOBHE, SIBIISIIOTCS criocoOoM nuddepeHuuanuu oOydeHHsT Ha YpPOBHE CpEIHEro O0ILIero
00pa3oBaHMs U MpPHU3BaHbI 00ECIIEUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
00IIKM, CpeAHUM MTPO(ECCHOHATTFHBIM U BBICIINM 00pa3zoBaHueM. B To e BpeMst KaKAbIi U3 3THX
y4eOHBIX MMPEAMETOB JOJKEH ObITh OPUEHTHUPOBAH Ha IPUOPUTETHOE PEIlIeHNE 00pa30BaTEIIbHBIX,
BOCIHUTATEIBHBIX U Pa3BUBAIOLIMX 3a/lady, CBSI3aHHBIX C MpodopUeHTale 00ydaromuxcs u
CTUMYJIMPOBAHUEM HHTEPECa K KOHKPETHOU 00JIaCTH Hay4YHOT0 3HAHHUS, CBSI3aHHOTO ¢ OMoJoTuei,
MEIUIIMHOMN, SKOJIOTUEH, ICUXO0JIOTHEH, CITIOPTOM UJIM BOCHHBIM JIETIOM.

[Iporpamma o yue6HOMY nipeamety "buonorus" na€r mpencraBieHue O IEIH U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0i€HHOM ypOBHE, ONpEENsIeT 00s13aTeIbHOE
(MHBapHaHTHOE) MPEIMETHOE COJEpKaHWE, €ro CTPYKTypHUPOBAaHHE IO pasfeiiaM U TeMau,
pacnpeziesieHne 1o KiaccaM, peKOMEHIyeT M0CIIEI0BaTeIbHOCTh U3yUEHHUsI yUeOHOro MaTrepuana
C y4€TOM MEXIpPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOro mporecca,
BO3pAacTHBIX OcOOeHHOCTel oOywaromuxcsa. B mporpamme mno Onosiornu peagu3oBaH MPUHIUI
MIPEEMCTBEHHOCTH C H3y4yeHHEeM OWOJOTMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS,
Onarozapst 4emy MpoCMaTPUBACTCS HAIPABICHHOCTh HA TIOCIIEAYIOIEe Pa3sBUTHE OMOIOTHIECKUX
3HaHU#, OpPUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTHYECKOTO MBIIIJICHHS], TMPEICTaBICHUNA O 3I0pOBOM 00pa3e >KHU3HH, Ha BOCIHUTAaHUE
OepeXKHOr0 OTHOLICHHS K OKPYXarolle NpupoaHou cpene. B mporpamme mo OHOJIOTHH TaKxke
MOKa3aHbl BO3MOXKHOCTU yueOHoro mpeamera «buonorus» B peanuzanuu TpedoBanuii ®I'OC
COO x m1aHupyEeMbIM TUYHOCTHBIM, METAIIPEMETHBIM U MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B (DOPMUPOBAHUM OCHOBHBIX BUIOB y4eOHO-TIO3HABATEIIbHON NEATEIBHOCTH OOYYAIOIIUXCS IO
OCBOCHHIO COJIEpXKaHUA OMOJIOTMYECKOro O00pa3oBaHMs Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHus.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE CpeAaHero o0imero oOpa3oBaHUS 3aBEpIIACT
Oouosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPHEHTHPOBAH HAa PACUIMpPEHHE U YTIyOJieHHE 3HAHUH
o0yyarouuxcst 0 )KMBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOUHOM OMOIOTHH, SMOPHOIOTHI
U OHMOJOTMH pPa3BUTHS, TEHETUKH, CEIIEKINH, OWOTEXHOJOTHWH, HBOJIOIHMOHHOTO YYEHHUS U
9KOJIOTHH.

N3yuenne yuebHOro npenmera «buonorus» Ha yriayO0JI€HHOM YpOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY 00 YUYAIOMIMXCSI K MOCIIEAYIOIIEMY ITOYIEHUIO OHMOIOrHYeCKOro 00pa30BaHuUs B By3ax
W OpraHuzanusax cpeaHero mnpodeccuoHanbHOro oOpa3zoBanusi. OCHOBY €ro CojiepKaHHus
COCTaBJIIET CUCTeMa OHOJOTMUYECKUX 3HAHWMH, IMOJYYEHHBIX NPH H3YUYEHHUH OOYYaroIIUMHCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kimaccax 9TH 3HaHMS MOJyYaloT pa3BUTHE. Tak, pacuIMpeHsl U yriyOIeHbl
OMOJIOTMYECKHE 3HAaHMUSA O PACTEHUSX, JKUBOTHBIX, I'pubax, OAKTepHsX, OpraHU3ME YeJIOBEKa,
O0IIMX 3aKOHOMEPHOCTSX >KU3HH, [OIMOJIHUTEIbHO BKIIOYEHbI OHOJOTMUYECKHE CBEICHHS
MPUKIIQAHOTO M TOMCKOBOTO XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI IS
nocienyoomero Beibopa npodeccun. BosmoxkHa Taxke MHTErpaus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJTYYCHHBIMU OOYUYAIONIMMUCS TTPH U3YYCHUU (HU3HUKU, XUMUH,
reorpagpuu U MaTeMaTHUKH.



Crpyktypa  mporpamMmmbel 1o  y4eOHoMy  mpeamery  "buomorms"  oTpaxkaer
CHCTEMHOYPOBHEBBII M HBOJIONHOHHBIA MOJIXOABI K H3ydeHHI0 Ouonoruu. CoOriacHO WM,
U3Y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl KUBBIX CHUCTEM PAa3HOIO YPOBHS
OpraHu3alliM, 53BOJIIOLIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHeHHs OHOJIOTHYECKOro
pazHooOpa3us tiaHeTbl. Tak, B 10 Kiacce M3y4yaroTCss OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM
Ouosioruu, 3MOPHUOJIOTUM M OUOJIOTUM Pa3BUTHUS, TEHETUKH M CEJIEKIUH, OMOTEXHOJOTUH U
CHUHTETHUYECKOM OMOJIOTHH, aKTyaJU3UPYIOTCsS 3HaHUSA O0ydaroluxcs Mo OOTaHMKE, 300JI0THH,
aHaToOMMH, (u3nosoruu yenoBeka. B 11 kinacce u3yuyaroTcsi 3BONIOLMOHHOE YYEHUE, OCHOBBI
9KOJIOTHHU U yueHue o onocdepe.

VYuebublii mnpeamer «buosorus» mnpusBaH O00€CHEUYUTh OCBOCHHME OOYUYarOIIMMUCS
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UIEH, IPUHIIUIIOB U IPABUIL, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, 3HAaHUH O CTPOCHHWU, MHOTO0Opasuu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, TWOMyJsuH, OWOLEHO3a, DSKOCHUCTEMBI, O BBIAAIOMIUXCA HAYYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX HCCIIEJOBAHUAX B  OHOJOTMHM, MPUKIAAHBIX  acCHeKTax
OMoJIOTMYEeCKUX 3HAaHUH. [ pa3BUTHS M TMOANEpX)aHUA MHTEpeca 00ydJaromMxcsi K OMOIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalla B COAECPKAHUU IIPOTrPAMMBI 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS M Pa3BUTHs TOM MM MHOM
o0yiacTi OMOJIOTUH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXHBIX YUEHBIX B peIlleHHE Ba)KHEHIIUX
OMOJIOTUYECKHUX U DKOJIOTHUECKUX MTPOOIIEM.

Lenb n3yuenus yuebHoro npeamera «buonorusi» Ha yriayOin€HHOM ypOBHE — OBIIAJICHUE
o0y4aroIMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alud >KUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHne YMEHHUH NCI0Ib30BaTh 3TU 3HaHUA B (POPMHPOBAHNUU UHTEpECA K
ornpeieNéHHON 00sacTH NMpOo(EeCCUOHATILHON JIeATEIbHOCTH, CBA3aHHOM ¢ OMOJIOrHed, WU K
BBIOOPY y4eOHOTO 3aBEICHUS JJIsI TPOJOJKCHHS OMOJIOTHIECKOr0 00pa3oBaHUsI.

JlocTukeHue Leiau u3ydeHus ydyeOHoro npeamera «buosiorus» Ha yriiyOJa€éHHOM ypoBHE
o0ecrnieunBaeTcs peleHueM CIEAYOMUX 3a1au:

OCBOCHHE  OOYYaIOIIMMHCS CHUCTEMbl OMOJOTMYECKMX 3HaHWN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLENIMSX, TMIOoTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBMIaXx,
COCTaBJISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAaydyHYH0 KapTMHY MHpa;, O CTpPOEHUH,
MHOT000pa3suu U 0COOEHHOCTSAX OMOJIOTMYECKHUX CHCTeM (KJIEeTKa, OpraHu3M, MOMYJISALMs, BHI,
ouoreorneHo3, Ouocdepa); 0 BBIJAIOMIMUXCSI OTKPBITHUSX W COBPEMEHHBIX MHCCIEOBAHUSIX B
OM0JIOTMH; O3HAKOMIIEHHE 00yUaIOIIHUXCsl ¢ METO/IaMU TTO3HAHUS KUBOW TIPUPOIBIL:
HCCIIEIOBATENIbCKUMH METOJaMH OMOJIOTHYECKMX HAYK (MOJIEKYJISPHON M KJIETOYHOW OHMOJIOrUH,
AMOPHUOJIOTUH U OUOJIOTMM Pa3BUTHUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETHUYECKOMN
OMOJIOTMM, TAJICOHTOJOTMM, JKOJOTMH);  METOJaMU  CaMOCTOSTEIbHOIO  MPOBEACHMUS
OMOJIOTMYECKHX HCClIeoBaHuil B jaboparopum W B mpupoae (HaOmoAeHHE, H3MEpPEHUE,
SKCIIEPUMEHT, MOJICIHPOBAHUE); OBJIaJeHUE OOYYAIOUUMHUCS YMEHHUSMHU: CaMOCTOSITENIbHO
HaXOJUTh, aHATU3UPOBATH U
HCIOJIb30BaTh OMOJOTMYECKYI0 HH(DOPMAIUIO; MOJIB30BaThC OMOIOTHYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOH; YCTaHABJIMBATh CBSI3b MEXK1Y Pa3BUTHEM OMOJIOTHH U COLIMATbHO-3KOHOMUYECKUMU
Y 9KOJIOTUYECKUMU MTPOOJIEMaMH YeJIOBEUECTBA; OLIEHUBATh MOCIEICTBHSI CBOEH JeSITEIbHOCTH 10
OTHOLICHUIO K OKpY)KaoLel NpUpOAHOM cpene, COOCTBEHHOMY 3/I0pPOBbIO U 3]I0POBBIO
OKpY’KaloIIMX JIt0JIei; OOOCHOBBIBaTH M COOMIONATh MeEphl MPOGUIAKTUKA HHQPEKIMOHHBIX
3a0oseBaHU, MpaBUJa TOBEJACHHUA B HpuUpoje M olecrmeyeHus Oe30MacHOCTH COOCTBEHHOM



KHU3HEEATSIIPHOCTH B YPE3BBIYAMHBIX CUTYallUsX MPHPOJHOTO U TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTb COBPEMEHHBIC HAay4HbIE OTKpBHITHS B OO0JIACTH OHOJNOTHHU; pa3BUTHE Y
00y4aroImuXxcss MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IPOLECCE 3HAKOMCTBA C
BBIIAIOIIMMUCS OTKPBITHSIMU U COBPEMEHHBIMHU HCCIIEIOBAHUSMU B OMOJIOTHH, PEIIAEMbIMU €10
npoGieMaMu, METO0JIOTHEN OHOJIOTHYECKOT0 NCCIIEIOBAHMS, IPOBEICHUS SKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHMM, pelieHus: OUOJIOTMYECKUX 3a/1ay, MOJAETUPOBaHUs OMOJIOTHUYECKUX OOBEKTOB U
MIPOLIECCOB; BOCIIUTAHUE Y 00YYAIONINXCS HEHHOCTHOTO OTHOILIEHHS K KUBOM MPUPOJIE B LIEJIOM U
K

OTACNbHBIM €€ OO0bEeKTaM | SBJICHUAM; (OPMHPOBAHUE DSKOJIOTUYECKOH, TI'€HETHYECKOM
IPaMOTHOCTH, OOILIEH KyIbTYyphl NOBEACHUS B MPUPOJE; MHTErPAIlMM €CTECTBEHHO-HAYYHBIX
3HaHU; npuobpereHue 00yJaromuMucs KOMIIETEHTHOCTH B panroHaIbHOM
MIPUPOJIOTIONB30BAaHUH (COOIIIOICHHE TTPABHII IOBEICHUS B IMIPUPOJIE, OXPAHBl BUJIOB, SKOCHCTEM,
ouocdepsl), COXpaHEHWH COOCTBEHHOTO 370POBbS U 3J0POBbS  OKPYKAIOUIMX JIIOJEH
(cobmonenus Mep pOoUIaAKTUKA 3a00JIeBaHHUM, obecrieueHue 0€30macHOCTH
KHU3HECATSIbHOCTH B UPE3BbIUAWHBIX CUTYyallUsSX MPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHMsI OMOJIOTHYECKUX 3HAHWM M YMEHHH B MOBCETHEBHOW XKM3HH; CO3JaHHE
YCIOBUM JJIi OCO3HAHHOTO BbHIOOpa O0OyYarOIIMMHUCA WHIUBUAYAIbHOW 00pa3oBaTEbHOMN
TPAeKTOPUH, CIOCOOCTBYIOIIECH MOCIEAYIOMEMY MPOPECCHOHANIBHOMY CaMOOIIPEACICHUIO, B
COOTBETCTBUH C MHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OOmiee 4yuCIIO YacoB, OTBEAEHHBIX Ha M3y4eHHE OMOJIOIMM Ha YIiayOJIEeHHOM YpOBHE
cpennero obiiero oopazoBanus, cocrasiser 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hezleno),
B 11 knmacce — 102 vaca (3 4aca B Hezemo).

OT100p opraHM3anMOHHBIX POPM, METOJIOB U CPEICTB 00yUEHHSI OMOIOTUN OCYIIECTBIISETCS
c y4€ToM cCHenu(uKN ero CoAep aHus M HAIPABICHHOCTH Ha IMPOJODKEHHE OWOIIOTHYECKOTO
o0pa3oBaHMs B OPraHU3ALUAX CPEIHEr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHHUS.

OO0s3aTenbHBIM YCIOBHEM NpU OOy4yeHMHM OHMOJIOTMU Ha YIIIyOJEHHOM YPOBHE SIBIISETCS
MpOBEACHUE JA0OPATOPHBIX W TMpaKTHYeCKUX pador. Taxxke ydacTue o0Oy4aromuxcs B
BBITTOJIHEHUH TIPOCKTHBIX U Y4€OHO-MCCIEI0BATEIHCKIX pabOT, TEMAaTHKA KOTOPBIX OMpPeAeIseTCs
YUUTENIEM Ha OCHOBE UMEIOIINXCSI MaTEPUATBHO-TEXHUIECKHX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHA.

COJAEPKAHUE OBYYEHUA

10 KJIACC

CopepxaHue HpPOrpaMMBbl, BBIACIEHHOE  KVYpPCU6OM, HE BXOIAUT B  IPOBEPKY
rocynapcTBeHHoOU utorooi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas Ouoiniorus — KomIuiekcHas Hayka. Kparkas ncropus pa3BUTHS OMOJIOTHH.
buonoruueckue Hayku M u3ydaemble UMHU MpoOsembl. DyHIaMeHTalbHbIE, MPUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIIEIOBAHMS B OMOJIOTHH.

3HaueHue Ouosnornu B (HOPMHUPOBAHMM COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Onosnorueil. 3HadyeHue OMOJIOTUN B IPAKTUICCKOMN TSI TEIIBHOCTH
YEJIOBEKa: MEJIWIMHE, CEIIbCKOM  XO3SMCTBE, IPOMBIIUIEHHOCTH, OXPAaHE MPHUPOJBIL.
JdemMoHcTpanuu



[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. U. Bepuanckuii, W. II. [laBnos, U. 1. Meunuko, H. 1. Basunos, H. B.
TumodeesPecosckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabnuups! 1 cxembl: «CBsi3p OUMONOTUM € APYTMMU HaykaMu», «CucreMa GHOJIOrMYECKUX

HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JXKuBble cucTemMbl Kak mpeaMeT u3ydeHus: 0uonoruu. CBOKWCTBA KUBBIX CUCTEM: €TUHCTBO
XMMHMYECKOTO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb, CJIOXHOCTb M  YIOPSJLOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOPraHU3allds, CaMOBOCIPOU3BENCHUE,  Pa3IpakKUMOCTb,
U3MEHUYUBOCTb, POCT U PAa3BUTHE.

YPOBHHM OpraHuM3alMM >KMBBIX CHCTEM: MOJEKYJSPHBIA, KJIETOYHBIM, TKaHEBBIH,
OpPraHU3MEHHBIN, HOMYJISIIMOHHO-BUI0BOIA, 9KOCUCTEMHBII (OuoreoneHOTHYECKUIT),
ouochepHsiil. IIpoueccsl, npoucxosmue B KUBbIX cucreMax. OCHOBHBbIE MPU3HAKU KHUBOTO.
XKuznp kak opma cymectBoBaHus MaTepuu. Hayku, nzydaroiiye »KUBble CUCTEMBbl Ha Pa3HbIX
YPOBHSX OpraHU3aLuu.

W3yuenune xuBbIX cucTeM. Meronbl Ouosnorndeckoi Hayku. HaGmronenue, usmepenue,
JKCIIEPUMEHT, CHCTeMaru3auus, MeraaHanu3. lloHdarne o 3aBUCMMOM M HE3aBHCHUMOH
nepeMeHHON. [lmanupoBanue skcnepumenTa. IlocraHoBka u npoBepka rumnote3. Hynesas
runotesa. [loHsTre BHIOOPKH U €€ ToCTOBEPHOCTh. Pazdopoc B Ononornyeckux naHHbIX. OLeHKa
JIOCTOBEPHOCTH TOJYYEHHBIX pe3ynbTaTOB. [IpUYMHBI HCKaKEHUS PE3yJbTaTOB 3KCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOIO TECTA.

JdeMoHcTpamun

Tabmuuplt u  cxembl: «OCHOBHBIE IPU3HAKU JKU3HM», «DBHOJOTMYECKUE CHUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpPraHU3aLUU KUBOM NMPUPOAb», «CTpoeHHE )KUBOTHOM
KJIETKW», « TKaHU KUBOTHBIX», «CUCTEMBI OPIaHOB YEJIOBEUECKOT0 OpraHu3Ma», «buoreonenos»,
«buocdepay, «MeToabl U3ydeHHUs KUBOH PUPOIBD».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE I IPOBEACHUS HAOII01eHUH, N3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «l/crnonb3oBaHHe Pa3IUYHBIX METOAOB IPU H3YUYEHUU >KUBBIX
CUCTEMM.

Tema 3. Buosorus kierku

Knerka — cTpyKTypHO-(PyHKIIMOHAJIbHAS €IMHUIA XKHUBOTrO. VICTOpUS OTKPBITUS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOWU TEOPUH.

MeToapl MOJEKYNISPHOM W KJIETOYHOM OHOJIOTMH: MHKPOCKOIHUS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX aToMoB, Jud@epeHnnanibHoe  EeHTpUyrupoBaHue,
KYJIbTUBUPOBaHHUE KIETOK. M3yuenue @huxkcupo8anmvix Kiemok. DIEKTPOHHAs MHUKPOCKOIMMAL.
Kongoxranvnas mukpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue kiemox. JleMoHcTpanuu

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

Tabmuipr u cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIM MHKpockomn», «Vcropus
Pa3BUTHUS METOJ0B MUKPOCKOITUI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl PacTUTENbHBIX, XKMUBOTHBIX WU
OaKTepHaIbHBIX KIETOK.



IIpakTnuyeckas padora «/3ydeHune METOAOB KIETOYHOH Ouonoruu (xpomarorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KjIeTKH

XUMUYEeCKHI coCcTaB KIETKU. Makpo-, MUKPO- U YIbTpaMUKpO3JIeMeHThl. Boja u e€ ponb
KaKk pacTBOPUTENS, peareHTa, ydacTHe B CTPYKTYpUPOBAaHUHM KJIETKH, TEIUIOPETYIISIUU.
MuHepanbHbI€ BEIIECTBA KIETKU, UX OUOIOTrHYecKas poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeniecTBa KieTku. buonornueckue noamMepsl. benkn. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OeikoBoil Moinekynbl. [lepBuyHas cTpykrypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTuuHas, 4eTBepTHUYHAs CTPYKTYyphl. Jlenarypauus. CBoiicTBa Oe€nKOB.
Knaccudukanms 6enkoB. bruonornueckune GpyHkIun 0eKkoB. [lpuonui.

YrneBoabl. MoHOcaxapuabl, Tucaxapuibl, OJIUrocaxapu/Isl U nonucaxapuasl. OOuuii mian
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA yIriieBOJ0B. buonoruueckue GyHKIUN yriIeBOOB.

Jlunuaer. IMuapodunsHO-THAPOPOOHEIE CBOWCTBA. Knaccudukanus JIUIIUIOB.
Tpurnuuepunsl, hochonunuabl, BOCKH, cTepouibl. buonornueckue ¢pyHkuuu munuaos. Ooume
CBOMCTBA OHMOJOTMYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JIHK u PHK. Ctpoenne HykinenHoBbIX kuciot. Hykneotusl.

[Mpuamun komriementapHoctu. [IpaBuno Yapradhda. Crpykrypa AHK — nBoitHas crnupainsb.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue moinekynbl AT®. Makpospruueckue cBa3u B Mosiekyine AT®. buonornueckue
¢byukiuun  AT®. BoccraHoBiieHHBIE TEPEHOCUMKH, WX (QyHKUMH B KJIeTKe. /[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHass Ouosiorus: OMOXMMHUYECKHE M OMOPU3NYECKUE HCCIEAOBAHUS COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoOIIeKyl. Modenuposanue cmpykmypol u  @yHKyui
buomonexyn u ux komniekcos. Komnvromepnoiii ousaiin u opeanuyeckuti CuHme3 OUOMONIEKV U UX
HEenpupooHvIX AHA0208.

JdemMoHcTpanuu

[Hoptpertsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

[uarpammsbl:  «PacnpenernieHMe XMMUYECKUMX JJEMEHTOB B  HEXHUBOU IIPUPOAE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOIE».

Tabmumer u cxembl: «llepuoanueckas TaOnuMIa XMMHYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B coctaBe oOpraHu3MoB», «CTpoeHHE MOJEKYyIbl Oemkay,
«CTpyKTyphl OENKOBOWH MONEKYNb», «CTpOeHUE MOJEKYN YIrieBoJoB», «CTpOEHHE MOIIEKYI
TMnuAo0BY, «HykIIeMHOBBIE KUCIOTBD, «CTpoeHue MOJeKyIbl ATD».

O6opynoBaHue: XUMUYECKasl TOCy1a U 000pyJ0BaHHE.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TTOMOIIBbIO KAY€CTBEHHBIX PEAKITHIN.

JlaGoparopHas padora «lccnenoBaHne HYKIEMHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.



Tema 5. CTpoenune u pyHKIMH KIETKH

Tumnbl kiIeTOK: dyKapuoTHdecKas W Ipokapuoruyeckas. CTpyKTypHO-()YHKIIMOHAJIbHBIC
00pa30oBaHMs KIETKH.

Ctpoenue nmpokapuotuueckoi kinetku. Kiierounas ctenka 6akrepuit u apxeit. OcobeHHOCTH
CTpOEHUS reTepoTpoHON U aBTOTPO(HOM TPOKAPUOTUYECKHX KJIETOK. MeCTO U poJib MPOKAPHOT
B OHMOIICHO3aX.

Crpoenne u QpyHKIIMOHUPOBAHHE dyKapHOTHUeCKOl kieTku. [Inasmarnyeckas meMOpaHa
(mmasmanemma). CTpykTypa Ia3MaTH4ecKod MeMmOpaHbl. TpaHCOpT BeIIeCTB uepes
IUIa3MaTHYecKyr0 MeMmOpaHy: maccuBHBIA (auddysus, obneru€éunas muddys3us), aKTUBHBINA
(mepBUYHBIA M BTOPHYHBIA aKTUBHBIA TpaHcmopt). llomynponunaemocts MemOpanbl. Pabota
HATPUI-KAMEBOr0 HAacoca. DHIOLUUTO3: MMHOUUTO3, (paroruTos. Dk3ouuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKINN KIETOYHOWU CTEHKH PACTEHHIA, TPHOOB.

Huronna3zma. Ilutozonb. Ilutockener. JiBuxenue nutoriazmbl. OpraHouabl KIIETKH.
OpHoMeMOpaHHbIe OpraHOUIbl KIETKU: 3HJomnazMatuueckas cets (OIIC), annapar 'onbmxu,
JM30COMBI, MX CTpOeHHEe U (yHKIHMU. B3auMOCBSI3b OJHOMEMOPAHHBIX OPTraHOUIOB KIIETKH.
CrpoeHue TrpaHylsIpHOTO peTuKyinyMmMa. Mexanusm nanpaenrenus 6enkoe ¢ IIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOUHbIX  MeMOpaH. [magkuit  (arpaHyJsispHBIi)
SHIOIIIA3MaTHUECKU peTukynyMm. CekperopHas QyHkius annapata ['ombmxu. Moodugurayus
benxos 6 annapame I'onvoacu. Copmuposka benxos ¢ annapame I onvocu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pactutenbHbix kieTok. Knerounslii cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOMbl KIETKH: MHUTOXOHJAPHHM, IUIACTUABL. [Ipoucxoocoenue
mumoxonopuu u naacmuod. Cumbuocenes (K.C. Mepexcrkosckuu, JI. Mapeynuc). CtpoeHue u
GYyHKIMKM MUTOXOHApPWHA W TulacTHA. llepBuYHBIe, BTOPHYHBIE U CIIOKHBIC IUIACTH]IBI
(OTOCHHTE3UPYIOIINUX DYKAapHOT. XJIOPOILIACTHI, XPOMOIUIACTBI, JICHKOIIACTHI ~ BBICIIAX
pacTeHui.

HememOpannbie opranouasl kiaeTku CtpoeHue U QyHKIUMU HeMEeMOpaHHBIX OpraHOWIOB
kietku. Pubocomel.  [Ipomescymounvie  puramenmoi. MukpoduiaMeHTbl. AKmuHo8bie
Muxkpoguramenmol. MBblIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUUEUHbIX KIemOK.
Muxkpotpybouku. Knerounsii neHtp. CTpoeHHe U JABH)KEHUE JKTYTUKOB U PECHUYEK.
Muxkpotpy6ouku 1uTorasmel. Llentpuons. benku, accoyuuposantvle ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

Snpo. Obosouka s1pa, XpOMaTHH, Kapuorjasma, SAPbILKA, UX CTPOEHHE U (YHKLUU.
SnepHblii GenkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pacIioyioK€HHE XPOMOCOM B MHTEp(a3zHOM
aape. dyxpomamun u eemepoxpomamun. belku XpomaTuHa — TUCTOHBL /JJunamuka s0epHou
06010uKU 8 Mumo3ze. Hoepuulii mpancnopm.

Knerounsle  BxitoueHus.  CpaBHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  JYKapuoT
(pacTuTeNnbHOM, )KUBOTHOH, rprOHOIT). JleMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE DYKapUOTHYECKOH KJIeTkn», «CTpoeHHe KUBOTHOM
KIEeTKW», «CTpoeHne pacTUTENbHON KIETKN», «CTpOE€HHUE MUTOXOHAPUWY», «Sapo», «CTtpoeHue
IIPOKAPUOTHUYECKOMN KIIETKHY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOMpEenapaTrbl pPacTUTEIbHBIX, MUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHBIX KIETOK.

JlabopaTopHasi padora «l/3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.



IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI».

JlabopaTopHasi padora «/ccrnenoBanue 1iazMon3a U JCIIIa3MOJId3a B PACTUTEIbHBIX
KJIETKax.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS UTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe SHEPIUM B KJIeTKe

AccUMUISINS U AUCCUMUJISIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tkl 0OOMEeHa BEIIECTB:
aBTOTPO(HBIN U FeTepOTPOPHBINA. YUacTHe KHCIOPoaa B 0OMEHHBIX Mpolieccax. JHEPreTUIecKoe
obecrieuenre kieTku: npeBpamieHue AT® B oOMeHHBIX mporeccax. DepMeHTATUBHBINA XapakTep
peakuuil KIeTouHoro Merabonusma. GepMeHThI, X CTPOCHHE, CBOMCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. OTiinuns GpepMEeHTOB OT HEOPTaHWYECKUX KaTalln3aTopoB. beiaku-akTUBaTOpHI U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpPMEHTAaTUBHBIX pPEAKIHH OT pa3InyHbIX
(hakTopoB.

[lepBUYHBIl CUHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll omocunmes vy oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjoporuiactoB B mpoiecce gorocuHTe3a. CBETOBasg U TEMHOBas
¢bazpl. @omoovixanue, C3-, Cs- u CAM-muner pomocunmesa. IlpogykTuBHOCTh (HPOTOCHHTE3A.
Brnusitnue pa3nuaHbix GakToOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

Xemocunrte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, xerae300aKTepun, cepoOaKkTepruu, BOJOPOAHbIE OaKTepuH. 3HAYCHHE XEMOCHHTE3A.

Anarpobubie opraHuszMbl. Bunaer 6poxkenus. [IpoaykTel OposkeHHUS U MX HCIOJNb30BAHHE
4eNoBEeKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTbl OMOTEXHOJOTMH WM BO30YAMTETH
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTamnbl SHEpreTudeckoro oodmena. I[loaroToBUTENBHBIN STaIl.
I'mukonan3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIFOKO3HI.

buonoruueckoe okuciaeHue, WM KIETOYHOE JbIxaHUe. Pollb MHUTOXOHIpUN B IMpolieccax
ouosnorudeckoro okucienus. lluxmnueckue peakiuu. OxucnurenbHoe (ochopunupoBaHue.
Onepeus membpannozo epaouenma npomornos. Cunmes ATD: paboma npomonnou ATDcunmasoi.
[IpeumymectBa a’poOHOro myTh oOOMEHa BELIECTB IMepel aHadpoOHBIM. O(P(HEKTUBHOCTh
sHEpreTHYecKoro ooMena. leMoncrpanun

[Moptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTE3», «IHEpreTudyeckuii oomen», «buocuHTe3 Oekay,
«Ctpoenue pepmMenTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000PYJOBaHHE JJIsi IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MHKPOTIPEIIapaToB.

JlaGopaTopHnasi padora «/3ydeHne KaTaIUTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha IpUMepe
aMmIIa3bl WIN KaTajaasbl)y.

JlabopaTtopnasi paGora «/3ydyenne (epMEHTAaTUBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/a B PACTUTEIBHBIX M )KUBOTHBIX KJIETKAX).



JlaGopaTopHnas pa6ora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».
JlaGopaTopnas pa6ora «CpaBHEHHUE NPOLIECCOB OPOKEHUS U JIBIXAHHS.
Tema 7. HacieacrBeHHast nHpopMauus U peajau3anus eé B KIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIUI KOMILJIEMEHTapHOCTU B PEAKUUAX MaTPUUHOTO
cuHTe3a. Peanuszamus HacnenctBeHHOM uHGopMmanuu. ['eHeTmyeckuil Koj, €ro CBOMCTBA.
Tpanckpunuus — matpuuHbiii cuate3 PHK. IIpuHUuMNBI TpaHCKPUIUIKUKM: KOMILUIEMEHTAPHOCTb,
AHTUNAPAIVICTBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yvactue tpancrnopTHeix PHK B OunocunTe3e Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTe3e Oemnka.

Cogpemennvie npeocmagnenuss o cmpoenuu cenog. OpraHuzanusi reHoMa y IpoKapuoT U
AYKapHoT. Perymsius akTHBHOCTH T€HOB y TIpokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano).
MonekynapHvle mexanusmvl 3Kcnpeccuu 2emos y aykapuom. Ponv xpomamuna 6 pecynayuu
pabomwl eenos. Perysiiysi 0OMEHHBIX ITPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycbl — Heknerounbie (GOpMBI )KU3HU U 00IUraTHbie mapas3uthl. CTpOEHHE MPOCTHIX H
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-codepaicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasd,
unmezpasa.

BupycHrbie 3a0oneBanus yenaoBeka, »kuBoTHbIX, pacrenuid. CITNUJ[, COVID-19, connanbhbie
Y MEJTUIIUHCKHUE TPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz doabuiux maccueos («bigdatay) cmpykmyphvix
buonocuueckux oannvix. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie pynkyuu
benxos. Cnocoowvl docmasku nekapcme. JleMOHCTpauu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.

Tabmumer u  cxembl:  «buocunre3 Oenka», «['eHernueckuir koa», «Bupycoem,
«baxTepruodaru».

IIpakTnueckas padora «Co3gaHue MOEIU BUPYCay.

Tema 8. ’Ku3HeHHBIN IUKJ KJIETKH

Knerounslif nuki, ero mepuoasl U perymsauusa. HMutepdaza um muro3. OcobeHHOCTH
IIPOIECCOB, MpoTeKaoIMX B UHTEepdase. [loaroroska kiueTku k aeneHuto. IlpecuHreTnueckuit
(MOCTMUTOTUYECKUI), CHUHTETHUYECKHH M IOCTCUHTETUYECKUH (IMPEMUTOTHUYECKUI) MepHO/bI
uHTEpPa3bl.

Matpuunelii  cunre3 JHK -  pemmumkanumsa.  [lpunnunsr  permmkanmn — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJIYyKOHCEPBAaTUBHBIA  CHHTE3, aHTUIAPAJLIEIBHOCTb. MexaHusm
perumnkanmu J{HK. Xpomocomsl. Ctpoenne xpomocoMm. Temomepsl u Teromepasa. XpoMOCOMHBIN
Ha0Op KJIETKM — KapHOTHIL. JUTUIOMIHBIA U TarulouaHbIi Habopel XpoMocoM. ['oMosoruuHbIe
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Henenue kietkn — mMuTOo3. CTaauM MHUTO3a M IMPOUCXOJAIIME B HUX IPOLECCHL. THIIBI
MuTto3a. KapruokuHes n nuToKkrnHe3. bruonorndyeckoe 3Ha4eHUE MUTO3A.

Perynauuss MuToTMYeckoro mukia kiuetku. IlporpamMupyemasi kierouHas rulenp —
amnomnTo3.



Krnerounoe simpo, XxpomMocombl, GyHKITMOHATBHAS TeHOMUKA. Mexanuzmuvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubearu kiemox. «l{ugpposas kiemrxa» — ououngopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «OKW3HEHHBIH LUK KIETKH», «MuTO3», «CTpPOSHHE XPOMOCOMY,
«Pennukanus [JHK».

O6opynoBaHue: CBETOBOM MHMKpPOCKON, MUKporpenapaThl: «MHUTO3 B KJIETKaX KOpelIKa

JIyKay.
JlabopaTopHasi padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax».
JlaGopaTtopuas padora «HalmoneHne MuTO3a B KJIETKAaX KOHYMKA KOpeIIKa Jyka (Ha

TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3MoB.  OJHOKJIETOYHbBIE,  KOJOHHUAJIbHbIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U JKU3ZHEACATEIIEHOCTH OJHOKIIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOUYHbBIE BOAOPOCIH, APyrue npotuctel. KononuanbHbie
OpraHU3MBbI.

B3anMocBs3p yacTeil MHOTOKJIETOUYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbl OPTraHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBbHBIX TKaHEW: o0Opa3oBaTesbHAsA, MOKPOBHAs,
MPOBOJIAIIAS, OCHOBHAsI, MexaHn4deckass. OCOOCHHOCTH CTpOeHHs, (PYHKIMI M paCIION0KEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM KUBOTHBIX U 4eJIOBEKA. THUIIbI )KUBOTHBIX TKAHEU: SMUTEINANIbHASA, COEAUHUTEIIbHAS,
MbIleyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUN M pACHONOKEHHUs TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble U FeHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHoB M CUCTEM OPIaHOB.

Onopa tena oprann3zMoB. Kapkac pacrenuii. CkeaeTsl OAHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIN 1 BHYTpeHHU ckeneT. CTpOeHHE U TUIIbI COETUHEHUS KOCTEH.

JIBrokeHue opraHu3MoB. JIBM)KEHHWE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBUJKEHHE MHOIOKIETOYHBIX PACTEHHMH: TPONU3MBI U HACTHH.
JIBI>KE€HHEe MHOTOKJIETOYHBIX KMBOTHBIX M YeJlOBeKa: MbllleuHas cucrema. Pedruekc. CxenerHbie
MBIIIIBI U UX paboTa.

IInranue opranusmos. [loryomenue BOABI, YIVIEKUCIOrO ra3a U MUHEPAIbHBIX BELICCTB
pacteHusMu. [Iutanue >KUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIETOYHOE IMILEBAPEHHUE.
IInTaHue MO3BOHOUYHBIX XUBOTHBIX. OTAENBI MUILEBAPUTENBHOTO TpakTa. IluimeBapurtenbHble
xkenessl. [InimeBapurensHas cucTeMa 4enoBeKa.

Jlpixanue opranu3moB. [[pixanue pacrenuil. Jpixanue ;kuBoTHBIX. Juddysus ra3os uepes
MOBEPXHOCTh KJIETKU. KoxkHoe apixanue. JlpIxaTenpHas MOBEPXHOCTh. JKabepHOoe M JIErouyHoe
ApIXaHue. JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIUOHHOE YCIOKHEHUE
CTPOEHHsI JETKUX I1I03BOHOYHBIX >KMBOTHBIX. J[pIXarenpHas cucTteMa denoBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NITULl U MIIEKONUTAOMMX. Perynauus npixanus. JpixaTenbHble 00bEMBI.



Tpancnopr BellecTB y OpraHu3MoOB. TpPaHCIOPTHBIE CUCTEMBI pAacTeHUU. TpaHCHOpT
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cucteMa 1 €€ opranbl. KpoBeHOCHas cMCTEMa IO3BOHOYHBIX
KHUBOTHBIX U yesoBeka. Cep/lie, KpOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru kpoBooOpalieHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMbI I103BOHOYHBIX >KMBOTHBIX.
Pabora cepaua u e€ perynsanus.

Beinenenne y opraHusmoB. Beinenenue y pacreHud. BblaeneHue 'y  KUBOTHBIX.
Coxparutenbable Bakyoinn. Opransl BeiieiaeHus. QUIbTpaIus, CeKperus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHM3Mbl paboThl OpraHoB BbiaeNeHUsA. CBs3b MOJOCTH Tela C KPOBEHOCHOW U
BBIICJIUTENIBHON cUcTeMaMu. BpljeneHne y MO3BOHOYHBIX JXKUMBOTHBIX U 4enoBeka. lloukwu.
Crpoenue u GpyHkumonupoBanue Heppona. OOpa3oBaHue MOUH y YETOBEKA.

3ammrTa y opraHu3MoB. 3aliTa y OJHOKJIECTOYHBIX OpraHu3MoB. Criopbl OaKTEPHiA U LIUCTHI
IpPOCTEHIINX. 3alluTa y MHOIOKJIETOUHbIX pacrteHui. Kyrukyma. CpexncrtBa mnacCUBHOW U
XUMHYECKOM 3amuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. MmmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpaJbHBI HMMYHMTET.
Bpoxnénnsiii u npuoOpeTéHHbIi cnenuduueckuii UMMyHUTET. Teopus KIIOHAIBHO-
cenektuBHOro nmMmmynurera (I1. Dpmaux, @. M. bepuer, C. Tonerasa). BocaiutensHbie OTBETHI
opranu3MoB. Poiib BpOKIEHHOr0 IMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxuMocTe M peryisinuss 'y OpPraHu3MoB. Pa3npaxumocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts u peryinsanus y pacteHuid. PocToBele BemecTBa U MX
3Ha4YCHHUE.

HepgHas cucrema u pediaexTopHas perysinus y >kuBoTHbIX. HepBHast cuctema 1 €€ OTJ1ebl.
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Y JKUBOTHBIX. OTHEIBI TOJOBHOTO
MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedrnexc u pedrexkropHas ayra. be3ycioBHble M YCIOBHBIE
pedexchl.

['ymopanbHast peryisiuss ¥ SHIOKPHUHHAs CHCTEMa >XUBOTHBIX M uesnoBeka. Kemessl
SHJAOKPUHHOM CHCTEMBI M HUX TOpPMOHBL. [leficTBHE TOpMOHOB. B3aMMOCBSI3b HEPBHOW M
SHIOKpPUHHOM cucTeM. ['unoTanamo-runodusapHas cuctema.

JdemoncTpanuu

Ioptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOJOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCIH,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MTO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIX», «TkaHM pacTeHMil»,
«KopueBbie cuctembl», «CtpoeHue ctebis», «CTpoeHHE IUCTOBOM TUIACTUHKWY», «TKaHU
KHUBOTHBIX», «Ckener dyenoBeka», «[lumeBapurenvHas cucremay», «KpoBeHocHas cucremay,
«/IpIxarenpHas cucremay, «HepBHas cucremay, «Koxay, «MBbIIIEUHAs] CUCTEMAY,
«BplaenurensHas cucremMa», «OHIOKpUHHAs cUcTeMa», «CTpoeHue MblIIb», «MMyHHTET»,
«KumeunononoctHslie», «CxeMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CUCTEMBI IIO3BOHOUYHBIX
XKHUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHe IUIaHapun», «BHyTpeHHee cTpoeHne 105KI€BOT0O
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema msarymkny», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHas cucrema nruny», «HepBHas cucTeMa MIIEKONMTAIOIIUX»,
«HepsHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MMKPOCKOI, MUKPOIIPENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHel, pakoBUHBI MOJITIOCKOB, KOJIJIEKIIMU HACEKOMBIX, UTJIOKOXKUX, JKHUBbBIE



AK3EMILIAPBl KOMHATHBIX PAaCTEHUH, TepOapuu pacCTeHUI Pa3HBIX OT/AEIIOB, BIAKHBIC TPErapaThl
KUBOTHBIX, CKEJICTHI TIO3BOHOYHBIX, KOJJICKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE IS IEMOHCTPALIMH TOYBEHHOTO U BO3IYITHOT'O MIUTAHUS PACTCHHA, PACILCTICHUS
Kpaxmasia 1 OeJIKOB O] IeHCTBUEM (pepMEeHTOB, 000pyI0BaHUE ISl IEMOHCTPAIIUU OIBITOB 110
U3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKUX, MEXaHu3Ma JbIXaTeIbHBIX JBHKECHHUM, MOJEIU
TOJIOBHOT'O MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHel pacTeHUI».

JlabopaTopHas padora «/3ydyeHue TkaHel 5KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne OpraHoB LIBETKOBOT'O PACTCHUS».

Tema 10. PazMHOkeHHMe 1 pa3BUTHE OPTaHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecroioe (BKJII0Yast BET€TaTUBHOE) U MMOJIOBOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALUSA, PparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pa3muHoxenue. IlonoBble kieTku, wnu ramersl. Meio3. Craguu Meiiosa.
IToBenenne xpomocom B Meinose. KpoccuHrosep. buomornueckuii cMbica Meo3a U IOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxpimeBoe pa3Butue. I ameroreHes y >kuBoTHbIX. [lonoBsie sxene3sl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue moJ0BbIX KIETOK.

Omo10TBOpEeHNE U SMOPHOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIIOAOTBOPEHHUS
Hapy)KHO€, BHyTpeHHee. [lapTeHnorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOrHUs — HayKa O Pa3BUTUHU
opranusmMoB. Mopghozenes — o0na u3 enasnvix npooaem smopuonocuu. Konyenyus mopghozeros u
Mmooenu mopgoeenesa. Ctaauu 3MOpHOTreHe3a KUBOTHBIX (Ha mpumMepe Jarymku). Jpobnenue.
Tunsl apobnenus. [emepmunuposantnoe u HedepMuHuposanHoe opoobaeHue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUS MIIEKOMUTAIOMIMX. 3apOAbIIIeBbIe JTUCTKU (racTpyisius).
3akjnaJgKka OpraHOB M TKAaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3anmMHOe BIUsAHHME 4YacTeil
Pa3BHUBAONIETOCS 3apO/Ibliia (AMOpHUOHANIbHAS UHAYKIIMS ). 3aKiIa/iKa MIaHa CTPOSHHS )KUBOTHOTO
KaK pe3ylbTaT UepapXUUECKUX B3aUMOJIEUCTBUI T'€HOB. BiusHue Ha SMOpHOHATIBHOE pa3BUTHE
pa3IMYHbIX (DAaKTOPOB OKPYXKAIOIIEH cpeibl.

Pocrt u pa3ButHe )XuBOTHBIX. [locTaMOpuoHanbHbIM epuo. [Ipsmoe u HenpsiMoe pa3BUTHE.
Pa3Bute ¢ Metamop¢o3oMm y O€ClO3BOHOUHBIX M TMO3BOHOYHBIX XMBOTHBIX. brojormueckoe
3HaYEHUE MPAMOIO M HEMNPSAMOIo pPa3BUTHUS, UX paclpocTpaHEeHHE B Ipupoje. Tumsl pocta
KHUBOTHBIX. DAKTOPHI PETYISLUUU POCTA KUBOTHBIX U yesnoBeka. CTaJuu MOoCTIMOPHOHAIBHOTO
pa3BUTHA y KUBOTHBIX M yenoBeka. [leproapl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOrMYECKHE MTPOLIECCHI.

Pasmuoxenue u pa3Buthe pactenuil. 'ametodur u cnopodut. Meiio3 B )KU3HEHHOM IUKIIE
pactenuil. O6pa3oBaHue crop B npolecce Meio3a. ['lamerorenes y pacrenuil. OmiooTBopeHue u
pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOITHOE OIJI0I0TBOPEHNUE Y IIBETKOBBIX PACTEHUH.

OO6pa3oBaHue U pa3BUTHE CEMEHHU.
MexaHu3Mbl pEryJisiuyi OHTOr€He3a Y PACTEHUHN U KUBOTHBIX.
JdemMoHcTpanuu
[Moptpetsr: C. I'. Hapamun, X. [lIneman.

Ta6J'II/ILH:I U cxeMmbl: «BereratuBHoOe Pa3MHOXKCHHUC), «Tuner Oecrnoioro Pa3MHOKCHHUA,
«Pa3MHOXeHHE XJIaMUJJOMOHAaAbI», «Pa3MHOXeHHe OBIJICHBID), «Pa3MHOXeHHE TUAPBDY, ((MCﬁOS)),



«XpoMocoMmbl», «I'ametroreHes», «CTpoeHue AULEKIETKU U criepMaTo3onia», «OCHOBHBIE CTaAUN
oHTOreHesa», «lIpsmoe u HempsMoe pasButue», «Pa3Butue Manckoro xyka», «PaszButue
capaHun», «PasBurHe IArymIKW», «/{BOMHOE OIUIOJOTBOPEHHME Y LIBETKOBBIX PACTCHUI»,
«CTpoeHHE CEeMSH OJHOJOJIBHBIX M JIBYAOJBHBIX pacTeHUi», «KU3HEHHBIM LHKI MOPCKOM
KanycTb», «KU3HEHHBIH HUKI MXay, «KU3HEHHbI LUKI NANOPOTHUKA», «OKU3HEHHBIN LMK
COCHBD».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOTIpEnaparhl SHIEKIETOK U CIIEpMaTO30HUI0B,
Mozeib «L{uKI1 pa3BUTHS JISTYIIKI.

JlabopaTtopHass paGora «/3ydyeHwe CTpPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax».

IIpakTuyeckass padora «BbisBICHHE MPU3HAKOB CXOJCTBA 3apOAbIIIECH IMO3BOHOYHBIX
YKUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

HcTopus ctaHOBIeHUS U pa3BUTHS TeHETUKHU Kak Hayku. PaboTel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponbs oTedecTBeHHbIX yu€HBIX B pa3Butuu renetuku. Pabotsl H. K. Konbuosa, H. U.
BaBunosa, A. H. benozepckoro, I'. JI. Kapnewenko, FO. A. ®ununuenko, H. B.
TumodeesaPecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBI. |'OMOJIOrHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
I€Hbl, AJbTEPHATUBHbIC IPU3HAKU, JOMHHAHTHBIA M PELIECCUBHBIM NPHU3HAK, TOMO3UIOTA,
TeTePO3UT0Ta, YACTAS IUHUA, TUOPUIBI, TeHOTHT, PeHoTur. OCHOBHBIE METO/Ibl TCHETUKU:
rUOPUA0IOTMUECKUN, UTOJIOTMUECKUM, MOJIEKYIISIPHO-T€HETHUYECKH.

JdemMoHcTpauuu
[Toptpetsr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios, A. H.

benozepckuii, I'. 1. Kapnieuenko, HO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabnuue! u cxemsl: «MeToabl FTeHETUKNY», «CXEMBbI CKPEILIUBAHUS.

JlaGopatopHas padora «/{po3o¢uina kak 00bEKT FreHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpermpanue. IlepBelii 3axkoH MeHnenst — 3aK0H eInHo00pa3us THOpUI0B
nepBoro nokojeHus. [Ipasuiio nomuHuposanus. Bropoii 3akoH Menzens — 3aK0H pacilerieHus
npu3HakoB. LluTonorndyeckue OCHOBBI MOHOTMOPHUIHOIO CKpemuBaHMs. [HmoTe3a 4YUCTOTHI
ramer.

Ananusupyrouiee ckpemrpanue. [[poMexyTounblil xapakTep HacieqoBaHusl. Paciuernienue
IIPU3HAKOB IIPU HETIOJHOM JIOMUHHPOBAHUMU.

JurubpunHoe ckpemuBanue. Tperudt 3akoH MeHnenss — 3aKkOH HE3aBUCUMOTO
HacJIeJoOBaHMs MpU3HaKoB. [{uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUSL.

CueruieHHOe HacnenoBaHue nmpru3HakoB. PaboTer T. Moprana. CrienieHHOe HACIeI0BaHHE
I€HOB, HAPYIICHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs T€OPUs HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIN MEXaHH3M OIpeneeHHs Moyia. AyTOCOMBI U TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHBI M TeTepOoraMeTHbId NOJI. ['eHeTHueckas CTPYKTypa ITOJIOBBIX
xpoMocoM. HaciienoBanue npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.



I'enotun kak nenoctHas cucreMa. [lmedoTponus — MHOMKECTBEHHOE [EHUCTBHE TEHA.
MHoxecTBEeHHbIN aienu3M. B3auMopeicTBue HealsienbHbIX TE€HOB. KoOMIIEMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eHeTMYeCKUT KOHTPOJIb pPa3BUTHS PACTCHMM, JKMBOTHBIX M YEJIOBEKa, a TaKke
(bU3MOJOrNYECKUX IPOLIECCOB, TOBEJCHHS U KOTHUTUBHBIX (yHKLUH. ['eHeTHUecKne MexaHu3Mbl
CUMOHMOTreHe3a, MEXaHU3Mbl B3aUMOJIECHCTBUS «XO35IMH — MapasuT» U «XO03IUH — MUKPOOHOMN.
I'eHeTnueckue acrneKkTbl KOHTPOJIS M M3MEHEHMs HACIEICTBEHHOM MH(OpPMALUU B MOKOJCHHSX
KJIETOK U OPraHU3MOB.

JdemoHcTpauuu
[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuupr u cxembl: «llepBblit u BTOpol 3akoHBl Mennens», «Tperuit 3akoH Mennens»,
«AHanu3upyollee ckpeuBanuey, «Henoanoe noMuHupoBanuey, «CLeIEHHOE HaclleJOBaHUE
MIPU3HAKOB y Ipo30Quiibel», «I eHeTrka nonay, «Kapuorun uenoseka», «Kapuotun qpo30Qpuisn»,
«Kapuorun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBHE T€HOBY.

O6opynoBanue: MOAENb AJi1 JEMOHCTPALMU 3aKOHOB €AMHO00pa3us ruOpHuI0B IEPBOIO
IIOKOJICHUSI M DPACIUEIUICHUs IPU3HAKOB, MOJEIb Ul JEMOHCTpAlMU 3aKOHAa HE3aBUCUMOTO
HacJeA0BaHUs MPU3HAKOB, MOJIENb JJIsl IEMOHCTPALMU CLEIUICHHOTO HACJIEI0BAHUS IIPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKponpemnapart: «Jpo3odpumay.

IIpakTuuyeckass padora «/3ydueHue pe3yIbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHHSA Y
JPO30(UITBI».

IIpakTnueckas padora «/3yuyeHue pe3ynbTaTOB AUTMOPUIHOTO CKPEIIMBAHUS Y
Ipo30GUITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3anmopneiictBue reHotuna M cpensl npu (GopMupoBaHHU (GEeHOTHNA. VI3MEHUYMBOCTH
npu3HakoB. KadecTBEeHHbIE M KOJMYECTBEHHbIE IPU3HAKU. BuIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBCHHAS.

MonudukanonHas u3MeHUYUBOCTh. Ponb cpenbl B (opMupoBaHuM MOAWU(UKAIIMOHHON
n3MeHuuBocTH. Hopma peakuuu npusHaka. BapuanuoHHbI psa v BapuanuvoHHas Kpusas (B.
Noranucen). CoiicTBa MOIN(DUKAIIMOHHON H3MEHUYHUBOCTH.

I'enoTunuueckass u3MeH4YMBOCTb. (CBONMCTBA TIE€HOTUIIMYECKONM W3MEHUYMBOCTH. Bunbl
TeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATUBHAsI, MyTallHOHHAs.

KomOuHaThBHas M3MEHUMBOCTh. Meio3 M MOJO0BOM Mpolecc — OCHOBA KOMOMHATUBHON
M3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/aHUU T€HETHUYECKOTO pa3HO00pa3us
B IIpeJiesIax OJHOIr0 BUAA.

MyranuonHass W3MEHYUBOCTb. Buapl Myranui: TE€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHBIE W WHAYLUMPOBAaHHbIE MYyTalUU. SIAEpHbIE M LUTOIUIA3MaTHYECKUE MYTalUH.
ComaTtnueckue M MOJIOBbIE MyTalMU. IIpyumHBl BOZHMKHOBEHMsI MyTauuil. MyTareHsl U uX
BJIMSHUE HA OPraHMU3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOI'O Ipolecca. 3aKOH NOMOJIOIMYECKHX
psanoB B HacienctBeHHoM wu3MeHuunBoctu (H.M. BaBunor). BHesnepHas W3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTbD.

Onueenemuxa u 3MUSEHOMUKA, PONb DNUSCHEMUUECKUX (HAKmMopos 6 HACIe008anuu U
UBMEHYUBOCTNU (YEHOMUNUYECKUX NPUSHAKOS ) OpeaHu3mo6. [leMoHcTpanun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.



Tabmuuel u cxembl: «Buasl u3MeHUMBOCTH», «MOAM(PHUKAIIMOHHAS H3MEHYHUBOCTHY,
«KomOuHaTHBHAsI N3MEHUYHUBOCTDY, «Meio3y, «OmnonoTBopeHuey, «I eHeTnueckue 3a001eBaHMs
yenoBeKay, « Buasl Mmyranuin.

OO6opynoBanue: >KMBbIE W TrepOapHbIe SK3EMIUIIPHl KOMHATHBIX DPACTCHHUH, PHUCYHKH
(poTorpadum) KUBOTHBIX C PA3TUUYHBIMU BUIaMU H3MEHYHBOCTH.

JlabopaTopuasi pabGora «lccienoBanne  3aKOHOMEPHOCTEH  MOAM(PUKAITMOHHON
U3MEHYUBOCTH. [locTpoeHHne BapuallMOHHOTO psifia U BAPUALIMOHHON KPUBOI».

IIpakTunyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuorun denoseka. MexayHaponHas mporpamma HCCIEJOBaHMs TI'€HOMa 4YeJIOBEKa.
Metozbl n3y4eHUs] TeHETUKU YeJIOBEKa: MeHealorMyecKuil, OJM3HEeOBbINA, INTOreHETHYECKUH,
HMOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIpHO-TeHeTH4YeCKU. COBpEMEHHOE OIpeciIeHUue
TCHOTHUIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHHE, I€HOTUIIMPOBAHME, B TOM 4YHCIE C IIOMOILIbIO
[MI1Pananu3a. HacnenctBeHHble 3a0ojieBaHMs 4eioBeKa. ['€HHble M XPOMOCOMHBbIE 00JI€3HU
4elloBeKa. boJIe3HM ¢ HacCJIEICTBEHHOW IPENpacloOKEHHOCThIO. 3HAUYEHUE MEIULUHCKON
TFEHETUKU B MPENOTBPALICHUU U JICUEHUM TIE€HETHMUYECKUX 3aboseBaHMil dYesoBeka. Menuko-
IFEeHETUYECKOEe KOHCylnbTUpoBaHHe. CTBOJIOBBIE KIETKU. [loHSTHE «TreHeTHYecKoro rpysay».
DTUYECKHUE aCTIEKThl UCCIEA0BAHUN B 00JaCTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpPhHl MOBBIICHHONH YYBCTBHUTEIBHOCTH YEJOBEKa K (PU3MUECKOMY M
XUMHUYECKOMY 3arpsA3HEHUIO OKpyKarouieil cpenpl. ['eHeTnMdeckas npenpacrookEeHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdemMoHcTpauuu

Tabmuupl u cxemsl: «Kapuotun yenoBeka», «MeTOabl M3y4YEHUSI TEHETHKH YEJIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHATIU3 POLOCIOBHOMN.

Tema 15. Cenexkuusi oprann3mMosB

JloMecTukanus M ceiekuus. 3apoKIeHHE CeJIeKUUMU U JoMecTukauuu. Yuenue H. U.
BasuioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJlIbTypHbIX pacTeHui. Ponb cenekiuu
B CO3JIaHUU COPTOB PACTEHUH U NTOPOA )KUBOTHBIX. COpT, MOpOAa, ITaMM. 3aKOH TOMOJIOTMYECKUX
psAnOB B HacleACTBeHHOM u3MeHuuBoctd H. M. BaBunoBa, ero 3HaueHue NI CEIEKLIMOHHOU
paloTHI.

MerToab! ceneKIMOHHOM paboThl. MIcKyCCTBEHHBINH 0TOOP: MacCOBBIA M MHIMBUIAYaAIbHBIN.
Otanbl KOMOMHAIMOHHOHN cenekiuu. McnelTanue npousBoguteneil mo moromctBy. OT6op 1o
TEHOTHITY C TOMOIIBIO OIIEHKH ()eHOTHIIa OTOMCTBA U OTOOP 10 T€HOTHUITY C TIOMOIIbIO aHATN3a
JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEeJIEKIMOHHON palboTel. PamuanuvoHHbI U
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MyTaluil y KyJIbTYpHBIX (opM OpraHu3MoOB.
Hcnonb30BaHne TeHOMHOTO pelakTUPOBaHUs U MeTo10B pekoMOnHaHTHBIX JIHK nist momyyenus
HCXOJIHOTO MaTepuaa Jisl CENeKINH.

[Tonyuyenne nonumiouaoB. BryTtpuBumoBas ruOpuauszanus. brauskopoacTBeHHOe
CKpelllMBaHue, Wik UHOpuauHr. HepoacTBeHHOE cKperuBaHue, Uiau ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmomp3oBanwe rerepo3uca B cenekumu. OtnanéHHas THOpUIW3AIMS.
[Ipeononenne Oecryogusi MEXBUIOBBIX THOpPUIOB. JIOCTHIXKEHMsI CENEKIMHM pAacTeHHH U
KUBOTHBIX. «3€1EHas peoIOYUsLY.



CoxpaHeHHe U HM3y4yEHHE I'€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX AUKUX
ponuyeit A co3laHusl HOBBIX COPTOB M TMOPHIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. HM3yueHue,
coxpanenue U ynpaegienue 2eHemuiecKUMy pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJLAX VIYUULCHUS CYUeCmBYVIOWUX U CO30AHUsL HOBbIX NOPOO, MUHULL U KPOCCO8, 8
MOM YUcie C NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUl, Nepedosblx uoel u
NEepCneKmMuEHbIX MEXHOI02UIL.

JdemMoHcTpanuu

[Toptpetsr: H. . BaBunos, Y. B. Muuypumn, I'. 1. Kapneuenko, I1. I1. Jlykpsanenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuup! u cxemsbl: «LleHTpBI IPOUCXOXKAECHNUS U MHOI000pa3us KyJIbTYPHBIX PACTEHUIN»,
«3aKOH TOMOJIOTMYECKHMX PAJOB B HACJIEJICTBEHHON H3MEHUUBOCTH», «MeETOoAbl CeNeKIUn»,
«Otnanénnas rudpuan3amnusy, «MyTareHe3».

JlabopaTopHasi padora «/3yueHue copToB KyJIbTYPHBIX PaCTEHHUH M MOPOA JAOMAIIHHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEJIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypenst «OCHOBHBIE METOJbl U JOCTUKEHHS CEJIEKIIMM PAaCTeHMHM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIN Y4acTOK, B TEIJIMYHOE
X03SIIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO ILIEHTPA)».

Tema 16. BUOTeXHOJI0OTUSI U CHHTETHYECKast OMO0JIOTHA

OOBbeKThI, HCIONb3yeMble B OMOTEXHOJOTHUH, — KJIETOYHBIE M TKaHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, WX XapaKTepUCTHKA. TpagullMOHHAas OWOTEXHOJIOTHUS: XJIeOOIeUeHHE,
MOJIy4eHUEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOENHE. MukpoOuonornueckuii cuate3. OObeKThI
MUKpPOOHOIOrnuecKux TexHomaoruii. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Cozanue  TEXHOJOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO NOJYyYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKAIIUX
HE BCTpevaroIuecs B pupoie OMOCUHTETUYECKHUE MTYTH.

Knerounas nnkeHepus. Meroabl KynbTypbl KJIETOK M TKaHEH PAacCTCHUM U JKUBOTHBIX.
Kpnobanku. Comaruyeckas rubpuamszanus ¥ coMmaTudeckuil smOpuoreHes. lcmonbp3zoBaHue
rarjiouJIoB B CEJNEKUUU pacTeHui. [lonyuenue monoknoHanvbHuX anmumen. Hcnonv3osarue
MOHOKIOHANbHBIX U NOTUKTIOHATILHBIX anmumen 8 Meouyutre. VICKycCTBEHHOE OIUIOI0TBOPEHHUE.
PexkoHcTpyKIMs AWLEKIIETOK M KIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALUNU SAEp KIETOK.
Texunonocuu  0300po6nenus,  KyIbMUGUPOBAHUs U  MUKPOKIOHAILHO2O — DA3SMHONCEHUS!
CeNbCKOXO03AUCNEEHHBIX KYIbMYP.

XpOMOCOMHas1 ¥ T€HHAasl WHKEHepus. VICKyCCTBEHHBINI CMHTE3 T'€Ha U KOHCTPYMPOBaHUE
pekomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHHKEHUS W TEPCHIEKTHBBI
XpPOMOCOMHOM W TEHHOM MWHXXEHEpUU. OKOJIOTMUECKHe U JTUYECKHE MpoOJIeMbl T€HHON
UHXECHEPUH.

Menununckue ouotexnonoruu. [locrrenomuas mudposas meaumuaa. [11P-auaraoctuka.
MeTabo0MHBINM aHaIN3, TEHOLIEHTPUYECKHUM aHaIN3 IPOTeOMa YeJloBeKa AJisl OL[EHKU COCTOSHUS
€ro 3710poBbs. Mcronb3oBaHe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonHxeHepus
Ui pa3paboTKH (PyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUH, CO3JJaHUsI KOMITJIEKCHBIX



TKaHEH coYeTaHHEeM TEXHOJOTMH TpEXMEpHOro OMONpPHHTHHIA U cKaddonauHra i pereHus
3aJ1a4 epCOHANN3UPOBAHHON METUITUHBI.

Coznanue BEKTOPHBIX BakKLMH C IIeJbl0 oOecredyeHrs KOMOWHHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneii OPBMU, ycTaHoBieHHWE MOJEKYISAPHBIX MEXaHU3MOB (YHKIMOHHPOBAHUS
PHKconepkamux BUpYCOB, BBI3BIBAIOLIUX 0CO00 OMacHbIe 3a00IeBaHMs YEI0BEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer u  cxembl: «lcmonb30BaHME  MHUKPOOPTaHW3MOB B IPOMBIIIJICHHOM
pou3BoJICTBEY, «KileTouHas nnxeHepus», «I eHHas HHXEHEPHUI».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IlonydueHrue MOTIOUHOKHCIBIX TPOIYKTOBY.

JKcKypeust «bHOTEXHOJIOTUS — Ba)KHEHIas IPOU3BOANUTENIbHAS CHJIA COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTUYECKOE IIPOU3BOCTBO)Y.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYy4YarOIIUMHUCS
MIPOrpaMM CPeHEro o0IIero 00pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIC.

B cTpykType NMUHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMEBI MO OMOJOTHH BbIACICHBI
CIIEAYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYyYalOUIMMHCS  POCCHICKOM  IpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIIPEAEIIEHUIO,
Haiuyue momusayuu K OOYYEHHMIO OHWOJIOTUH, yeleHanpasieHnoe paszeumue BHYTPEHHUX
yOEXAEHUM JTMYHOCTH HAa OCHOBE KJIIOUEBBIX IIECHHOCTEH W MCTOPUYECKUX TPAJULUI pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYarOIIUXCS PYKOBOJICTBOBAThCS B
CBOGH  J€SATENIbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPHUCYIIUMHU CHUCTEME
OMOJIOrMYECKOTO0  OOpa3oBaHMsl, Haluyue  NPAGOCO3HAHUSA  DKOIOTUYECKOM  KYNIbTYpBI,
CnocoOHoCmuU cmasumy €I U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHMSI IPOrpaMMbl IO OMOJIOTMM JIOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHHUTATEIBHOU IESTENbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH M JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, NMPUHATHIMU B
o0IIecTBe MpaBWJIaMH U HOPMaMM IOBEIEHUS U CIOCOOCTBYIOT IpolleccaM CaMOIO3HAHU,
CaMOBOCIIMTaHHUS U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULMUHU JUYHOCTH, NMATPUOTU3MA U
YBa)XKEHHs K 3aKOHY M IPABOMNOPSAKY, YEJIOBEKY TPYAAa M CTaplIeMy MOKOJEHHIO, B3aHMHOIO
YBOKEHHs, OEpEe)KHOrO  OTHOIIEHUS K  KYJAbTYpHOMY  HAacleAMIO U TPaJULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont denepaunu, NpUpoAe U OKPYKArOLLIEH cpelie.

JIM4HOCTHBIE Pe3y/IbTaThl OCBOEHUS yuyeOHOro npenmMera «bHonaorus» MoJKHBI OTpaxarhb
TOTOBHOCTh M CHOCOOHOCTH OOY4YarOIIMXCSl PYKOBOACTBOBAThCS COPMUPOBAHHON BHYTpEHHEH
MO3UIMEN TMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOS IEHUH,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSAM pPOCCHHCKOro OOIIecTBa, paclIupeHue
KU3HEHHOI'O OIBITA U OMNbITA JIEATENBHOCTH B IPOLIECCE pean3alli OCHOBHBIX HaIpaBJICHUN
BOCIUTATEIbHON NESTEIIbHOCTH, B TOM YUCIIE B YaCTHU:



1) rpa:kaaHCcKOro BOCHUTAHMUA: CHOPMUPOBAHHOCTD IPaXIaHCKOW TO3ULMH
oOyuJaromerocs KaKk  aKTUBHOTO W

OTBETCTBEHHOTO 4JIEHA POCCUIICKOT0 O0IIECTBA; OCO3HAHNE CBOMX KOHCTUTYIIMOHHBIX MPaB U

00s13aHHOCTEH, YBaXKCHHE 3aKOHA U

IIPaBOIOPsI/IKA; TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JIE€ATENBHOCTH IIPU CO3/1aHUU YUEOHBIX

IIPOEKTOB,
pelneHnH y4eOHBIX U MO3HABATENbHBIX 331a4, BHITTIOJTHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH ONPEACATh COOCTBEHHYIO MO3UIIMIO TI0 OTHOUICHHUIO K SIBJICHUSAM
COBPEMEHHOM KHU3HH U O0BACHATH €€; yMEHHE YYUTBIBATH B CBOUX JEHUCTBUSIX

HE00X0UMOCTh KOHCTPYKTUBHOT'O B3aUMOJAEUCTBHUSI JIIOJEH C pa3HbIMU
yOSXKIECHUSIMU, KyJIbTYPHBIMH LIEHHOCTSIMH U COITUATIbHBIM TOJI0KEHHUEM; TOTOBHOCTD K
COTPYZIHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHEHHUS YUEOHBIX, TO3HABATEIBHBIX U
HCCJIEIOBATENIbCKUX 3a]a4d, YBAKUTEIBHOIO OTHOIIECHUS K MHEHUIO
OIIIOHEHTOB MPU 00CYKAECHNUHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 CO/IEPKaHMs; TOTOBHOCTh

K TYMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHUSI:

Cc(OPMHUPOBAHHOCTb POCCUHCKOM Irpax1aHCKONW UAEHTUUYHOCTH, IATPUOTU3MA, YBAKEHUS K
CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH niepes PoauHOM, rop1ocTy 3a CBOM Kpaii, CBOIO
Popuny, cBO S3BIK U KyJIbTYpY, IPOILIUIOE U HACTOSIIEE MHOMOHAMOHAJILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOIHOMY HACIIEINIO U MaMATHUKAM IPUPOJbI, JOCTUKEHUSIM
Poccun B Hayke, MCKyCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYyJE; CIOCOOHOCTh OLEHUBATh BKJIAJ
POCCUICKMX Yy4EHBIX B CTAaHOBJIEHHME M Pa3BUTHE OMOJIOTHH, TOHUMAHUs 3HAYCHHsI OMOJIOTMU B
[IO3HAHWU 3aKOHOB HPUPOAbI, B JKU3HM YEJIOBEKa U COBPEMEHHOro oOllecTBa; uAeHHas
yOeKIEHHOCTH, TOTOBHOCTD K CITY’)KEHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD

3a ero cynp0y;
3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO HAPO/Ia,

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH; OCO3HAHUE JIMYHOTO BKJIa1a

B TIOCTPOCHHUE YCTOWYMBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIIIEHHE K CBOUM POJUTEISIM, CO3JITAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS [IEHHOCTEH CEMEHHO JKU3HU B COOTBETCTBUU C TPAIUIMSIMU Hapo1oB Poccuu;

4)3CTeTHYECKOro BOCIIATAHMA:
HCTETUYECKOE OTHOILEHUE K MUPY, BKJIFOUAs OCTETHKY ObITa, HAYYHOTO ¥ TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPy/Ja, OOINECTBEHHBIX OTHOLIEHHI; I[TOHUMAHHE HSMOIMOHAIBHOTO
BO3I[eI>iCTBHH JKUBO Ipupoabl U eé LHEHHOCTH,; T'OTOBHOCTH K CAMOBBIPAXKCHHUIO B PA3HBIX
BHUJIaX MCKYCCTBA, CTPEMIIEHHE MIPOSIBIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

5) pu3nyeckoro BocnuTaHus, GopMHPOBAHHUS KYJbTYPHI 310POBbS 1
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:



MMOHMMAaHKUE W Peau3alvs 3I0pOBOT0 M 0e30macHoro oopasa »KU3HU (370pOBOE MUTAHHE,
COOJTIOICHHE TUTUECHUYECKUX MPaBWI U HOPM, COATAHCHPOBAHHBIN PEXXHUM 3aHSATUU U OTABIXA,
perymspHas ¢u3MUYECKas aKTUBHOCTH), OEpPEKHOrO, OTBETCTBEHHOTO U KOMIIETCHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY M MICUXHYECKOMY 3/I0POBbIO; TOHUMAHUE IIEHHOCTH
MpaBUJI UHAUBUYAIBHOTO U KOJUIEKTUBHOT'O 0€3011aCHOT0
MOBEJICHUS B CUTYALUsX, YTPOXKAIOMIKUX 300POBbI0 U KU3HU JIFOJIEH; OCO3HAHHUE TOCIECACTBUNA U

HETIPUATHS BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aTKOT OIS,

HapKOTUKOB, KypeHHs);
6) TPy/Z10BOr0 BOCIIUTAHMSA:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW U COLIMATIbHOM HAIPABICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JACSITEIBHOCTD,

WHTEPEC K pa3IndHbIM cpepam npodecCHOHATBHOM NeSTeIbHOCTH, YMEHHUE COBEPIIATh

OCO3HAHHBIN BHIOOP Oymymiei npodeccuu U pearn30BbIBaTH COOCTBEHHBIC KH3HCHHBIC IJIaHBI,
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA MIPOTSKEHUHU BCEH

JKH3HU,

7) 3K0JIOTHYECKOT0 BOCIIMTAHUSI:
9KOJIOTMUYECKH LieTeco00pa3Hoe OTHOLIECHHUE K IPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,

OCHOBE €€ CYIIECTBOBaHU,
MOBBILLIEHUE YPOBHS SKOJIOIMUECKOHN KYJIbTYphl: IPUOOPETEHUE OMbITA INIAHUPOBAHUS

MIOCTYIIKOB M OLEHKM HX BO3MOJKHBIX IIOCJIEICTBUN JI OKpYXarolleW cpenbl; OCO3HAHUE
r7100aNbHOTO  XapakTepa OJKOJOTMYECKHMX Npo0JaeM W MyTed HuX pelIeHHs; CHOCOOHOCTh
HCIOJIb30BaTh NpUoOpeTaeMble NPU H3yYEHUU OMOJIOTMM 3HAHUS M YMEHUS IpPU PELIECHUU
po0IIeM, CBSI3aHHBIX C PAllMOHATBHBIM IPUPOAONOIH30BaHNEM (COOIIOICHHE TTPABHIT IIOBEICHUS
B IMpUpOJE, HANpaBIEHHBIX HAa COXpPaHEHHE paBHOBECHS B SKOCUCTEMAaX, OXpaHy BHJOB,
9KOocHCTEeM, Ouochepsl); aKTUBHOE HENPUSATHE JEHCTBUM, NMPUHOCSIIUX Bped OKpY’Karolei
INPUPOJHOM cpelle, YMEHUE IMPOrHO3UPOBATh HEOJIAroNnpHUsITHbIE HKOJOTHUECKUE IMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUH M MNPEAOTBpAIlaTh HX; HAIMYUE Pa3BUTOTO HSKOJIOTMYECKOIO
MBIILJIEHMS], SKOJIOTMUECKON KYJIbTYpPBI, OIbITA NEATEIBHOCTH dKOJIOTMYECKON HalpaBICHHOCTH,
YMEHHSI PYKOBOJACTBOBATHCS HMHU B II03HABATEIbHOM, KOMMYHHUKAaTHMBHOW M COLMAJIBHON
IIPAKTUKE, TOTOBHOCTH K Y4YacTUIO B IPAKTUYECKOW JEATEIBbHOCTH  JKOJIOTMYECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMUPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HayKd M OOIIECTBEHHON MNpPaKTUKH, OCHOBAHHOIO Ha JMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJHUKYJIBTYPHOM MHpPE; COBEPIIEHCTBOBAHUE
S3bIKOBOM M UNTATENIbCKOM KYJIBTYpbI KaK CPEJCTBA B3aUMOAECHCTBUS
MEXy JIOAbMH U MO3HAHUSI MUpa; OHUMaHue crelu(ruKy OUOIOrH Kak HayKd, OCO3HAHUS €€

posii B pOpMUPOBAHUH
PaIMOHAIBLHOTO HAYYHOTO MBIIUIEHHS, CO3/IaHUHU 1IEIOCTHOTO MPECTABIEHUS 00 OKpYXKarolem
MHpEe KaK O €IMHCTBE TMPUPOJbI, YEIOBEKa U O0OIecTBa, B MO3HAHUMU MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHru IpobiieM COXpaHEHHs] TPUPOIHOTO PaBHOBECHS; YOS KIEHHOCTD B
3HAYUMOCTH OMOJIOTHU IS COBPEMEHHON LMBUIN3AMU: 00€CIIeYeHNsI HOBOTO YPOBHSI Pa3BUTHS



MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OWOTEXHOJOTUH, CIIOCOOHBIX peIIaTh pPEeCypPCHBIE
MpoOJIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOWCKA MyTeH BBIXOJA M3 TIOOATBHBIX IKOJIOTHUYECKUX
npo0GsieM 1 00ecreueHns mepexoaa K yCTOMUMBOMY Pa3BHTHIO, PAIlHOHATBHOMY HCIIOJIb30BAHHIO
MPUPOJHBIX PECypcoB M (HOPMHPOBAHHIO HOBBIX CTaHAAPTOB KH3HU; 3aUHTEPECOBAHHOCTH B
MOJIyYeHUU OWOJIOTMYECKUX 3HAHMM B IEJIAX MOBBIIEHUS OOIIel KyJIbTyphbl, €CTECTBEHHO-
Hay4YHOM I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAJIbHOW TIPaMOTHOCTU OOYYarOIIUXCS,
dbopMupyeMoil mMpu H3y4YEeHHUH OHOJIOTMH; TIOHMMaHUWE CYIIHOCTH METOJ0B TO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOTYYaeMble 3HAHUS IS
aHaJiu3a U OOBSCHEHHUS SBJICHHUM OKPYKAIOIIEr0 MHUpPAa M MPOUCXOIANIMX B HEM H3MEHEHHH,
yMEHHe JiefaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha OCHOBE HAyYHBIX ()aKTOB U MMEIOIIUXCS TAHHBIX
C LEJNbI0 TOJIyYEHHsI JOCTOBEPHBIX BBIBOJOB; CIHOCOOHOCTh CAMOCTOSITEIHHO HCIIOJIB30BATh
OHMOJIOTMYECKHUE 3HAHUS JUIS PEIICHUs

mpo0JieM B pealbHbIX >KU3HEHHBIX CUTYallUAX; OCO3HAHHME LIEHHOCTH HAYYHOW JESTeIbHOCTH,

TOTOBHOCTb OCYIIECTBISITH IPOEKTHYIO U

UCCIIEIOBATENBCKYIO JEATENbHOCTh UHANBUAYAILHO U B TPYIIE; TOTOBHOCTh U CIIOCOOHOCTH K
HEMpPephIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUI 110
OHMOJIOTHH B COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUs Y4eOHOro mpeamera «bBHOJOrHs» BKIIOYAIOT:
3HauMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEXIUCLUIUIMHAPHBIC
(MexIpeMeTHbIE) 00LIEHAYYHbIE TOHITHSI, OTPAXKAIOIIUE 11EIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crenu@uKy METOJI0B TIO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEUIECTBO, YHEPTHS,
SIBJIGHUE, MpPOLIECC, CUCTeMa, HAy4HbIH (DAaKT, NPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHs, HCCIENOBaHHE, HAONIO/EHNE, U3MEpPEHHE, SKCIIEPUMEHT U JPYTrue); YHUBEpCAJIbHBIC
yueOHble JIeHCTBUS (IIO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYNISATUBHbBIE), 00ECTIEUNBAIOLINE
dbopmupoBanre (HYHKIIMOHATBLHON TPAaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMH OOY4YaroIINXCs,
CIOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS M YHUBEpCaJbHbIE YydeOHbIE [JEHCTBHUS B IO3HABATEIBHOW U
COLIMAJIbHOW MIPAKTHKE.

B pesynprare wu3ydyeHus OHMOJOrMM Ha YpOBHE cpelHero oOmiero ooOpa3oBaHusA Y
oOyuarorerocst 6yayT copMupoBaHbl MMO3HABaTeIbHbIE YHHMBEpCAJIbHBbIE ydeOHbIE IEeHCTBUS,
KOMMYHHUKATHBHbIE yHUBEpCalbHble YdeOHBbIE JEWCTBUS, PpEryJIATUBHBIE YHHUBEpCAJIbHBIE
y4ueOHbIe AeWCTBUS, COBMECTHAS JIEATEIBbHOCTb.

MertanpeameTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Iero oOpa3oBaHUs
JOJKHBI OTPaKaTh:

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l nmo3HaBaTeJIbHbBIMU HeﬁCTBHHMH:
1) 6a30Bble JIOTHYECKHE TeiiCTBUS: CAMOCTOSATEIBHO (POPMYITHUPOBATH U AKTYAJTU3UPOBATh
npobJeMy, pacCcMaTpuBaTh €€

BCECTOPOHHE; UCITOJIH30BaTh MPU OCBOCHUH 3HAHWM TPUEMBI JIOTHYECKOTO MBITIUICHUSI (aHAIH3a,
CHUHTE3a, CpaBHEHUs, Kilaccuukanuu, OO0OOIICHHUs), PACKPHIBATh CMBICI OHOIOTHYECKUX
HOHSTUHI



(BBLOENATh HX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATH CBA3U C JPYIMMM IIOHATHUSAMHU);

OIIPEACIIATD LN ACSITEIbHOCTH, 3a7jaBasi IapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS,
COOTHOCUTb  pe€3yJbTaTbl  JCATEIBHOCTHM C  IIOCTaBICHHBIMU  LEISMH;  HCIOJIb30BaTh

OMoJIOrnYecKre NOHATHS 11 O0OBbsICHEHUS (DAaKTOB U SIBIICHUH KUBOH
IIPUPOABI; CTPOUTH JIOTMUECKUE PACCykAE€HHUA (MHIYKTUBHBIC, ACIYKTHUBHBIE, 110 aHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPHUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJBl W 3AKIIOYCHHs; IPUMEHATh CXEMHO-MOJEIBbHBIE CPEACTBA JUIA IPEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢l M OTHOLICHMH B H3Y4YaeMBIX OHOJOTHMYECKHMX OOBEKTaX, a TaKxKe
MPOTHBOPEUYUI pa3HOTO pPOJa, BBIBICHHBIX B pa3IMYHBIX HMH(OPMAIMOHHBIX HCTOYHHKAX;
pa3pabaTrbIBaTh IUIaH pelIeHUs MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOILUXCA MaTePHATIbHBIX
U HEMaTepUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE

pE3yJIbTAaTOB LIEIAM,

OLIEHUBATh PUCKU TIOCIEACTBUN JEATENbHOCTH; KOOPAWHUPOBATh U BBHINOJHATH paboTy B

YCIIOBUSIX PEAIBHOTO, BUPTYAJIBHOIO U
KOMOMHUPOBAaHHOI'O B3aUMOJEHUCTBUS; pa3BUBATh KPEATUBHOE MBILIUICHUE ITPU

pELIeHUH KU3HEHHBIX POOIIEM.

2) 0a3oBble HCCIEIOBATeLCKHE JIEHCTBHSI:  BIAJCTh  HABBIKAMH  y4EeOHO-
UCCIIEIOBATENIbCKOW M NPOEKTHOM  JIeATENbHOCTH, HaBbIKAMHU  pa3pellieHus mpoldiieM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOMCKY METOJIOB PEIEHHS IPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

HCIIOJIb30BaTh PA3JIUYHBIE BUIBI JEATEIBHOCTU II0 IIOJYyYEHUI0 HOBOTO 3HAHHSA, €r0
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CHUTYyalUsiX, B TOM 4YHCIE IMPH
CO3JIaHMM Y4EeOHBIX U COLIMAIBHBIX NMPOEKTOB; (HOPMUPOBATh HAYUHBIM THUIl MBIIJICHUS, BIaI€Th
Hay4YHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU
MOHATUSIMH U METOJAaMHU; CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 337aYll B 00pa3oBaTeIbHOMN

JEeATEIbHOCTH U
KU3HEHHBIX CUTYalLUAX; BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSI3U U aKTyaJIU3UpOBaTh 3aj1ady,
BBIJIBUTaThb TUIIOTE3y €€ PELICHUs, HaxOIUTh apryMeHTbl I JI0Ka3aTeNbCTBA CBOUX
YTBEPKJIECHUM, 3a1aBaTh NIapaMEeTPbl U KPUTEPUU PELICHUS; aHAIIU3UPOBATh MTOJIYYEHHBIE B XO/E
pelnIeHus 3a/1a4u pe3yIbTaThl, KpUTUYECKU OLICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHAX; JaBaTh

OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIbIT;

OCYILECTBIIATH LI€JI€HAIIPABICHHBII MOMCK NTEPEHOCA CPECTB U CIIOCOOOB JAeHCTBUS B
poEeCCHOHATIBHYIO Cpelly; YMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTHUYECKYIO
obnacTtu
KU3HEJCSATEIbHOCTH; yMETb HWHTETPUPOBATh 3HAHUS W3 Pa3HbIX
MPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIE UJI€U, TIPEUIaraTh OPUTHHAIbHbBIE MTOJXObl U PELICHHS], CTABUTh
npoOJIeMBbl U 3aJ1a4H, IOMyCKAIOIUe aJbTePHATUBHBIE PELICHHUS.
3) paGora ¢ nngopmanmeii:
OpPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHMKAX HMHPOpManuu (TEKCTe ydyeOHOro mocolus,
HAy4YHO-TIOMYJISIPHON JUTEpaType, OMOIOrHYECKUX CIOBApSAX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
06asax mgaHHbIX, B VHTepHeTe), aHaNM3UPOBAaTh HMHPOPMAIMIO pA3IUYHBIX BUAOB U (Gopm



NPEJCTAaBICHNUSA, KPUTHYECKH OLEHHBaThb €€ JOCTOBEPHOCTb M  HEMPOTHBOPEUYUBOCTE;
(bOopMyITHpPOBATH 3aIIPOCH M IPUMEHATH Pa3INYHbIC METO/IBI IPHU TTOMCKE B 0TOOpE
ouosiornyeckoii nHGOpMaIK, HEOOXOIUMOW AJIsi BBIOJHEHHUS YYeOHBIX 3a7ay; MpuoOpeTaTh
OIIBIT UCIOJIb30BaHNS HH()OPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HCIIOJNB30BAaHMS PA3IMYHBIX MOUCKOBBIX CHCTEM;
CaMOCTOSTENILHO BHIONPATh ONTUMAIILHYIO (hopMy IpeicTaBIeHNs OMOTOTHIeCKON

nHpopManuu (cxembl, Tpaduky, TUarpaMMmbl, TaOIHUIBI, PUCYHKH M APYroe); HMCIOJIb30BaTh
HAYYHBIH SI3bIK B KQYECTBE CPEIICTBA MPHU pabOTe ¢ OMOIOrHYecKord MHPOPMAIUCH: PUMEHSTh
XUMHUYECKHe, (QU3MUECKMe M MaTeMaTH4YeCKUe 3HAKU U CHMBOJBI, (OPMYIIBI, abOpeBHUATYpY,
HOMCHKJIATYPY, HCIIOJIb30BaTh H  MPEOOpa3OBBIBATh 3HAKOBOCHUMBOIMYECKHUE CpEACTBA
HATJISITHOCTH; BIIaJICTh HABBIKAMU PACIIO3HABAHUS | 3alUTHI HH(OpMAIK, HHPOPMAITUOHHON

0€30IaCHOCTH JINYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

1) o0lIeHHe: OCYLIECTBIATh KOMMYHMKAllUM BO BCeX cdepax >KU3HU, AKTUBHO
y4acTBOBaTh B JAMAJOre WJIM JUCKYCCHUM IO CYIIECTBY OOCYyXJaeMoW TeMbl (yMEHHUE 3a]aBaTb
BOIPOCHI, BBICKA3bIBATh CYKJIEHHUS OTHOCUTEIbHO BBINOJIHEHUS MpeijiaraeMoi 3ajiaud,
YUUTBIBATb MHTEPEChl M COIJIACOBAHHOCTb IO3UIMM JPYrux YYacTHUKOB JAWanora Wiu
JIMCKYCCHHM); paclio3HaBaTh HEBepOaIbHbIE CPEACTBA OOIEHNS, IOHUMATh 3HAYEHUE COLIMATIbHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, yMETh CMAr4aTh KOH(IUKTHI U
BECTU IIEPErOBOPBI;

BJIAJIeTh PA3JIMYHBIMM crioco0amu OOIIEHUS M B3aUMOJICHCTBUSA, MOHMMATh HaMEpPEHUs
APYTUX JIOAEH, NPOSIBIATh YBaXXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(opMyIMpOBAaTh CBOM BO3PAXKEHMS; Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMECTHasl [JeATeJbHOCTb: IIOHMMAaThb M MCIOJIb30BaTh IPEUMYIIECTBA
KOMaHIHOW M MHIUMBUAYAJbHOW pabOThl MpH pPEUIeHHH OHOJOTMYECKOW MpoOJIeMBI,
000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYHIOBBIX (GOPM B3aUMOJEHCTBUS MPU PELICHUU
y4eOHOI 3a1auM; BHIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHH € y4€TOM OOLIUX
HMHTEPECOB U
BO3MOXXHOCTEM Ka)XJIO0ro WiIEHa KOJUIEKTHMBA; NPUHUMATh LIEJIU COBMECTHOM JEATEIbHOCTH,
OpPraHMU30BBIBATH U KOOPAWHUPOBATH IEHCTBUSA 110 €€ JOCTUKEHHIO: COCTABIIATH IUIAH JEHCTBHIA,
pacripesieNiaTh poi ¢ y4€TOM MHEHUH YUaCTHUKOB, 00CYKIAaTh pe3yJIbTaThl COBMECTHOU paboTHI;
OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJA0r0 yYaCTHUKA KOMaH/bl B OOIINNA pe3yabTaT
o pa3pabOTaHHBIM KPUTEPHUSAM; NpEeIiaraTh HOBBIE IPOEKTHI, OLEHUBATh HJIEH C MO3HULIUHU

HOBU3HBI, OPUTUHAJIBHOCTH,

MIPAaKTUYECKOH 3HAYMMOCTH; OCYIIECTBIATh IIO3UTHUBHOE CTPATErMUYECKOE TIOBEJICHUE B

Pa3IMYHbIX CUTYyaUsX,

MIPOSBIIATH TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATUBHBIM. OBJIajieHHe

YHHUBEpPCAJbHBIMHU PeryisiTHBHBIMH JCHCTBUSIMU:

1) camoopraHu3anusi: UCIOIb30BATh OMOJOTMYECKUE 3HAHUS JIJISl BBISBJICHUS TPOOJIEM U

UX pELICHUs B



KU3HEHHBIX U Y4E€OHBIX CUTYalUsX; BHIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUU IEJIEBbIC U
CMBICIIOBBIE YCTAHOBKM B CBOMX JICMCTBUSAX M IMOCTYNKaxX MO OTHOLICHHWIO K KHBOH MPHPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIINX; CAMOCTOSTENIFHO OCYIECTBIIATH TO3HABATEIBHYIO
NesTeIbHOCTh, BBIABIATH IpPOOJEMBI, CTaBUTb U (POPMYJIHMPOBAaTH COOCTBEHHbIE 3aJaud B
00pa30oBaTEeNbHON JIEATEIBHOCTH U KHU3HEHHBIX CUTYalMsIX; CAMOCTOATENBHO COCTaBIIAThH ILIaH
pereHust MpoOIeMBbl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUN; TaBaTh

OLIEHKY HOBBIM CHTYaLlUsIM;

pacimmpsATh paMKH Y4eOHOro IMpenMeTa Ha OCHOBE JIMYHBIX HPEANOYTEHHI; aenarh

OCO3HAHHBII BBIOOp, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a pEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON 3PYIAUIIMU B Pa3HBIX 00IaCTIX

3HaHUi, HOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb: JaBaThb OLEHKY HOBBIM CHUTYyalHsM, BHOCHUTH

KOPPEKTUBBI B A€ATEIbHOCTD, OLICHUBATH
COOTBETCTBUE pE3YJIbTATOB IIE€NsAM; BIaJeTh HABbIKAMU I103HABATENBbHOW peQuIeKCUU Kak

OCO3HAHHUs COBEPLIAEMBbIX IEHCTBUI
U MBICIIUTENbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCII0JIb30BATh MPUEMBI peIeKCUn
JUIS OLIEHKU CUTYyalluH, BbIOOpa BEPHOIO PELICHMS; YMETh OLIEHUBAThb PUCKU M CBOEBPEMEHHO
IIPUHUMATD PEIIEHUs 110 UX CHW)KCHHIO; IIPUHUMATh MOTHBBI M apTYMEHTBI APYTUX IIPU aHAJIU3e
PE3yJIBTAaTOB IEATEIbHOCTH;

3) NpUHATHE ce0si M JPYrux: NpUHUMATh ceOs, MOHWMAs CBOU

HEJOCTaTKU U JIOCTOUHCTBA;

IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX IIPH aHAJIN3€E PE3yJIbTaTOB
JeATeNIbHOCTH; IPU3HABATh CBOE IPABO U MIPABO JPYTHX HA OUIMOKH; pa3BUBATh
CHOCOOHOCTh MOHMMATh MUP C MO3HUIMU APYrOro YeloBeKa.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHMS cojJepxkaHus ydeOHoro mpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha oOecreueHrne NpoGrIbHOro 00y4eHHsT 00yUYaroIUXCs
ouonoru. OHU BKJIIOYAOT: crienupuyecKue st OM0JOTuy Hay4YHbIE 3HAHUSI, yMEHHUS U CTIOCOOBI
JEHCTBUI 1O OCBOEHUIO, HHTEPIPETAMN U MPEOOpPa30BAHNUIO 3HAHUM, BUJBI E€ATEIBLHOCTU T10
MOJIYUEHUIO HOBBIX 3HAHUH M UX NMPUMEHEHHUIO B Pa3IMYHBIX Y4E€OHBIX, a TAaKK€ B pealbHBIX
KU3HEHHBIX cuTyalusax. [IpeameTHsle pe3yabTaTsl IPEACTABICHBI 110 TOAAM U3YUYECHHUS.

[IpenMeTHBIE pe3yabTaThl OCBOEHUSI yueOHOro peameta «buonorus» B 10 Kaacce NOITKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMUPOBAaHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUN 3aKOHOB IIPUPOJIbI U PELLIECHUN
po0GJieM paloHaIbHOTO IPUPOIONOIB30BaHUS, O BKJIAJE€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX B
pazBuTHe OHWOJIOTHMHU; BIIAJICHHUE CHCTEMON OHOJOTMYECKHX 3HAHUM, KOTOpas BKIIIOYaeT:
OCHOBOIOJIararoume OWOJIOrMYecKUe TEPMUHBI M TOHATHUS (KU3Hb, KIIE€TKa, OPIaHu3M,
MeTaboiu3M, TOMEOCTa3, CaMOpEryjsdlus, CaMOBOCIPOU3BEACHHUE, HACJIEICTBEHHOCTb,
W3MEHUYUBOCTb, POCT U pa3BUTHE), Onosornueckue teopuu (kinerounas teopus T. [lIBanna, M.



[Ineiinena, P. Bupxosa, xpomocoMHas Teopust HaciaeAacTBeHHocTH T. Moprana), yuenus (H. U.
BaBuioBa — 0 IeHTpax MHOT000pa3wsi M TPOUCXOXKIEHUS KYJIBTYPHBIX PACTCHHI), 3aKOHBI
(emnHOOOpPA3Ms MOTOMKOB TIEPBOTO MOKOJICHHS, PACHICIUICHUS, YUCTOTHI TaMET, HE3aBUCHMOTO
HacnenoBanus . MeHens, roMOJIOTHYECKUX PSIIOB B HAacJeICTBEHHOW M3MeHunBoctu H. U.
BasuiioBa), mpuHIMIIBI
(KOMIIJIEMEHTApPHOCTH ); BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCIIOIb3YEMBIX B
OMOJIOTHYECKUX
HCCIICTIOBAaHMX )XKUBBIX 00BEKTOB (OMHCAHKUE, H3MEPEHUE, HAOIIOICHNE, SKCIIEPUMEHT); YMEHUE
BBIJICJISITH CYHIECTBEHHbIEC TPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U YKAPHUOT,

OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTraHU3MOB, B TOM YUCIIEC OaKTepHii, rpuOOB, PaCTCHHUIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OpPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
MPOIECCOB KU3HEACSITEIbHOCTH, TPOTEKAIOIIUX B OpPraHu3Max pacTEHUM, )KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MTPOIIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAIICHUS YHEPTHUH,
OpokeHUs1, aBTOTPO(HOTO U reTepOTPOPHOro THIOB MUTAHKS, POTOCUHTE3a K XEMOCHHTE3a,
MHTO03a, Mei03a, FTaMETOIcHEe3a, aMOpHOreHes3a, MOCTAIMOPHOHATBLHOTO
pa3BUTHA, Pa3MHOXKEHHUS, UHAUBHIyalIbHOTO PA3BUTHSI OpraHu3Ma (OHTOreHe3a),
B3aMMO/ICHCTBHS I'€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOOPa; YMEHUE YCTaHABIMBATD
B3aMMOCBSI3U MEXK/y OpraHOUaMH KJIICTKH U UX (DYHKIIUSIMU,
CTPOCHHMEM KJICTOK Pa3HBIX TKaHEH W X (DYHKIUSIMHU, MEXKTY OpTraHAMH M CHCTEMaMU OPTaHOB y
pacTeHMIA, >KMBOTHBIX W 4YEIOBEKA W WX (YHKIHUSIMH, MEXKIYy CHCTEMaMHd OPraHOB WM UX
GYHKIUSAMEU, MEKIY dTalmamMu OOMEHA BEIIECTB, 3TAllaMU KIETOYHOTO IHKJIA W YKHU3HCHHBIX
IIUKJIOB OPTraHU3MOB, dTallaMyi SMOPHOHAIBHOTO Pa3BUTHSI, TCHOTUIIOM U (DEHOTUIIOM, (DEHOTHUIIOM
1 (haKTOpaMu Cpellbl OOMTAHNUS,

YMEHUE BBISBIATh OTJIUYUTEIIbHBIC TPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIC PACTCHUH,

KUBOTHBIX W YEJIOBEKa; YMEHHUE HCITOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIESCKYIO
TEPMHUHOJIOTHIO U
CUMBOJIUKY JJISI TOKA3aTeIbCTBA POJICTBA OPTraHMU3MOB PAa3HBIX CUCTEMATHICCKUX TPYII; YMECHHE
pemats GMOJOTHYECKHE 3a/1a4H, BBISIBISATh MPUUMHHO-CIIEICTBEHHBIC CBA3H MEKIY
HCCIIeTyeMBIMU OMOJIOTHYECKUMU TPOIIECCAMU U SIBIICHUSIMH, JIENAaTh BBIBOJBI U IPOTHO3BI HA
OCHOBaHWU IIOJIYYCHHBIX PE3yJIbTaTOB; YMEHHUE BBITIONHATH JTAOOPATOPHBIE W MPAKTUYCCKHUE
paboThl, COOMIOAATH MTPaBUIIa MIPH
paboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM; YMEHHE BBIABUTATh THIIOTE3bI, TPOBEPSATH
WX IKCIIEPUMEHTATBHBIME CPEJICTBAMHU,
dbopMyIIpys 1IeTh HCCISIOBAHMUS, aHATM3UPOBATH MMOJIYICHHBIC PE3YJIbTAThI U JEJIaTh BHIBOIBI,
yMEHHE y4acTBOBATh B yUeOHO-HUCCIIEIOBATEIHCKON pabOTe M0 OMOIOTHH, SKOJIOTUN U MEJIUIIUHE,
MIPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJMYHO MPEJICTABIATH ITOJYICHHBIC
pe3yNbTaThl HAa YYCHWYCCKUX KOH(EPEHIUAX, YMEHHE OIICHUBATh JSTHUYCCKHE AaCIICKTHI
COBPEMEHHBIX MCCIICIOBAHUN B 00JIACTH OMOJIOTHH U MEIUIIUHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE
OILIOIOTBOPEHUE, HANPABICHHOE W3MECHECHHE T'€HOMAa W CO3JaHHME TPAHCTEHHBIX OPTaHW3MOB);
YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyayiiel npodecCnoHaTbHOU IeATETLHOCTH B
o0iactu OMOJIOTUU, METUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CETHCKOTO X03sICTBA, MUIIEBOM
MIPOMBIIIIJICHHOCTH, YTIyOJIsTh MO3HABATEbHBIN HHTEPEC, HATIPABICHHBINM HA OCO3HAHHBIN BBIOOP



COOTBETCTBYIOIIEH MPOPECCU U MPOJOIIKEHHE OMOIOTHIECKOro 00pa30BaHUs B OPraHU3AUIX
cpenHero npogecCUOHaIbHOTO U BhICIIEro 00pa3oBaHMUsl.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOT0 nipeameTa «buomnorus» B 11 Knacce NOTHKHBI
OTpaXkaTh:

c(hOpPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAayK, B
(hOpMUPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHONH KapTHHBI MHUpPA, B TMO3HAHUH 3aKOHOB
MPUPOABI U PEIICHUU SKOJIOTHYECKHX MPOOJIEM UYEIOBEUYECTBA, & TAKXKE B PEIICHUU BOIIPOCOB
paIMoOHaIBFHOTO IPUPOIOTIOIH30BAHUS, U B (POPMHUPOBAHUH [IEHHOCTHOTO OTHOIICHHUS K IPHPOJIE,
00IIeCTBY, YEIOBEKY, O BKJIAJeé POCCUUCKHX U 3apyOekHBIX yUEHBIX-OMOJOTOB B Pa3BUTHE
OHMOJIOTHH; YMEHHUE BJIAJICTh CHCTEMOU OMOJIOTHUECKUX 3HAHUM, KOTOpask BKIIFOUACT OMPEICICHHUS
W TIOHUMaHHUE CYIIHOCTH OCHOBOIIOJATalomuX OWOJOTHYECKHX TEPMUHOB W TOHSATUH (BHUI,
aKocucTteMa, Owocdepa), Ouonormyeckue Teopun (dBosrorMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), ydenus (A. H. CeBeproBa — 0 HmyTAX M HampaBJICHUSAX
sBomonun, B.U. Bepnaackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus k. Xapau u
B. Baiin6epra, 3aponpimeBoro cxoicta K. M. boapa), mpaBuna (munumyma . JIubuxa,
9KOJIOTHUECKOM MUpaMUIbI SHEPTUN), TUNoTe3bl (runoresa «mupa PHK» V. I'mnGepra); ymenue
BIIJIETh OCHOBHBIMH METOJIaMU HAy4YHOTO T[IO3HAHUSA, HCIOJB3YeMbIMH B OHOJIOTHYECKUX
HCCIICIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMHCaHWEe, W3MEpeHHe, HAOII0ACHHE,
AKCIIEPUMEHT), CITIOCOOAMH BBISIBJICHHSI ¥ OIICHKU aHTPONIOTEHHBIX M3MEHEHUH B IPUPOJIC; YMEHUE
BBICTISITh  CYIICCTBCHHBIC TPU3HAKH: BHJIOB, OHOTEOIICHO30B, JKOCHUCTEM U OHOCheEpHI,
CTaOMITM3UPYIOLIETO, IBUXKYIIETO U Pa3phIBAIOIIETO ECTECTBEHHOTO 0TOOPA, aJUNTOMATPUIECKOTO U
CUMIIATPUYIECKOTO BHUJ000pAa30BaHUs, BIIMSHUS JBIOKYIIUX CHJ DBOJIONMH Ha TeHO(OH.
MOMYJISIIIAY, TTPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHWs, YepeIOBaHUs HaIpaBICHUN
IBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B 3KOCHCTEMAX;

YMEHHE YCTaHABIIMBATH B3aUMOCBSI3U MEXKTY TIPOIECCAMHE BOJIIOINH, IBIKYITUMU CHIIAMH
AQHTPOTIOTEHE3a, KOMITOHCHTAMH PA3JIMYHBIX OSKOCHUCTEM U TIPUCIIOCOOJICHUSIMHA K HHUM
OpPTraHW3MOB; YMEHHUE BBISBIISATH OTIUIATEIBHBIC TPU3HAKH KUBBIX CHCTEM, IIPUCITOCOOIICHHOCTh
BUJIOB K cpefie OOuTaHMs, abMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aMOCBS3€i
OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX M3MEHEHHWH B JKOCHUCTEMaX CBOEH MECTHOCTH,
YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME AapPTyMEHTBI, OHOJOTHYECKYI0O TEPMHUHOJIOTHIO U
CUMBOIIMKY JUIsl JOKa3aTelbCTBA POJACTBA OPraHM3MOB pPa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3U OPTaHU3MOB U CPEIbl OOUTAHMS, €IMHCTBA YEIIOBEYECKHX pac, HEOOXOIMMOCTHU
COXPaHEHHUS MHOTroo0pa3zus BUIOB M HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAaHUS MPUPOIBI U
Yel0BEYECTBA; YMEHHUE pellaTh OMOJOTMYECKHE 3a/1ayH, BBISABIATH MPUYUHHO-CICICTBEHHBIC
CBSI3M MEXKIY
UCCIEeTyeMbIMU OMOJIOTUYECKUMU TPOIIECCaMU M SBIIEHUSIMH, JI€NaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU TMOJIYYEHHBIX PE3YJIbTaTOB; YMEHHE BBHIMIONHATH JTaOOpPAaTOpHBIE U MPAKTUYECKHUE
paboThI, COOMIOAATH MTPaBUIIA TIPH
paboTe ¢ yu4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAaHHEM; YMEHHUE BBIIBUTATh THIIOTE3bI, IPOBEPSTH

WX SKCIIEPUMEHTAIBHBIME CPEJICTBAMH,
dbopMynupys 1edbh UCCIEI0BaHMUs, aHAM3UPOBATh MMOJYYCHHbBIE PE3YNIbTaThl U JeNIaTh BHIBOJIBI,
YMEHHE y4acCTBOBATh B y4eOHO-HMCCIEA0BATEIHCKON paboTe o OMOIOTHH, YKOJIOTHH U MEIUIIUHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJMYHO MPEICTaBIATH MOJTYUYCHHBIE
pe3ynbTaThl Ha YYEHHYECKUX KOH(DEPEHIMsX; YMEHHE OIEHHUBATh THUIOTE3bl M TEOPUH O



MPOUCXOKIACHUH KU3HU, YCTIOBCKA U YCTIOBCYCCKUX pacC, O NpUYrHAaX, MOCICACTBUAX U cnocoGax
MPEJOTBPALICHUs TT00AIbHBIX HW3MEHEHHH B Omocdepe; yMeHHE OCYILECTBIISATH OCO3HAHHBIN
BEIOOp Oynymedl mnpodecCHOHANBHON NIEATENBHOCTH B 00JIacTH OWOJOTHH, JKOJIOTHUH,
MPUPOJIONOIB30BAHUS, MEIMIUHBI, OMOTEXHOJOIWH, MCHXOJOTHH, BETEPUHAPHH, CEIbCKOTO
XO035HCTBa, MUIIEBON MPOMBIILICHHOCTH, YIIyOIATh MO3HABATEIBHBIN UHTEPEC, HAIPABICHHBIH
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH MPOPECCHH U TMPOJODKCHHUE OHOJOrHYECKOro
o0pa3oBaHMs B OPraHU3ALUAX CPEIHETO MPOPECCHOHATBHOTO U BBICIIIETO 00OPa30BaHHUS.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne (uudpossbie)
) HaumenoBaHue pa B M TEM MPOrPaMMBbl Hpakruy
) €HO e pa3zeJio €M Iporp Beer | KonTposbHbIe o0pa3oBaTe/IbHbIE
I/ ecKue
0 padoThI pecypceel
padoThI
1 buonorus xak Hayka 1
2 JKviBble cCTEMBI U UX U3YUYCHHE 2 1
3 buonorus kinetku 2
4 XuMHYecKasi OpraHUu3aIus KJICTKH 10 2
5 Ctpoenue u GyHKINH KIETKH 8 4
6 OOMeH BellecTB U MPEeBpallleHUue YHEPTUU B KIIETKE 9 4
7 Hacnencrennas nngopmaius u peanusanus e€ B KJIEeTKe 9
8 JKu3HEHHBIN UK KISTKA 6 1 2
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 3
10 PasMHOXeHME U pa3BUTHE OPTaHU3MOB 8 3
1 I'eneTnka — HayKa O HaCJIEICTBEHHOCTH U H3MEHYHBOCTH ) 1
OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 2
14 I'eneTuka yenoseka 3 1
15 Cenexuusi OpraHu3MoB 4 3
16 buoTtexHonorus ¥ CHHTETHYECKass OMOTIOTHUS 4 1 1




17 PesepBHOE Bpems 1 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

IHOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

MNOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ»

3 YpoBHEBas OpraHu3anus )XKUBbIX CUCTEM 1
I/ICTOPI/ISI OTKPLITHUA nu I/ISY‘ICHI/IH KIICTKH. ) .
4 KIleTouHas TeopHs 1 https://resh.edu.ru/subject/lesson/5383/
MeTOI[BI MOHGKyanHOﬁ nu KHCTO‘IHOﬁ 6I/IOJ'IOI‘I/II/I.
HpaKTqufKaﬂ pabota «/3ydenne METOI0B https://www.youtube.com/watch?v=GzTO2vLzyLA
5 KJIeTO4HO# Ouosoruu (xpomarorpacdus, 1 list=PLqU6VDVRpuoiTLeXclBiRZ2J0h2BghjuJ
anexTpodopes, nuddepeHmanpHOe index=4 pp=iAOB
neHtpudyruposanue, [1L[P)»
https://www.youtube.com/watch?v=15IV-fyl1KLc
6 XUMHUECKHI COCTAB KIIETKH 1 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
MuHepanbHbIE BEIIECTBA KJIETKU, UX _ .
7 R —— 1 https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
Opranuueckue BemecTsa KIeTKH — Oeku. https://www.youtube.com/watch?v=IKstGzYECKQ
8 JlaGopartopHas pabota «OOHapykeHUE OEJIKOB C 1

list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbhjuUJ

index=7 pp=iAQB
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https://www.youtube.com/watch?v=IKstGzYECKQ

index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH60AzrIw
10 | Opranuueckue BemecTBa KICTKH — YTIICBO/EI list=PLqU6VDVRpuoiT LeXclBiRZ2J0h2BghjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYh
11 | Opranmieckue BemECTBa KICTKH — JIMIHIbI Y list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bghju]
index=10 pp=iAQB
Hyxneunnoseie kucnorel. JHK wu PHK.
JlaGopaTopHas pabora «HccnenoBanue )
12 HYKJIEHHOBBIX KHCJIOT, BHLIEEHHBIX 13 KJIETOK https://resh.edu.ru/subject/lesson/3840/
pa3J'II/I‘lHBIX OpFaHI/ISMOB»
Crpoenne u  ¢yukuuun  ATD.  [pyrue _ )
13 ayKneosurtpudochars: (HTD) https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD 60WhZvf
14 | Cexpennposanne IHK. Metonpt renomuky, A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
TpaHCKpI/IHTOMI/IKI/I, HpOTeOMI/IKI/I indeX:ll DD=|AQB
Mertoasl CTPYKTYpHOI OHOTI0THN
15 CamoctositenpbHass pabora Ne 1 "Xumudeckuit
cocTaB KJIeTKH'"(TecT)
16 Tumne! kieTok. [TpokapuoTndeckas KieTka https://resh.edu.ru/subject/lesson/1587/
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https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
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17

CtpoeHHne  JyKapUOTHMYECKOM  KIIETKH.
[IpakTuyeckas padora «M3yueHue cBOiCTB
KJIETOYHOM MEeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepxHOCTHBIN amnmapar KJIeTKU

19

HememOpanHbIle opraHoubl KIETKU

20

[ToryaBTOHOMHBIE OPTaHOU/IbI KIIETKU:
MHUTOXOH/IPHH, TUIacTH L. JlabopaTopHas pabota
«HMccnenoBanne miaa3Moian3a U JIEMIa3Moiu3a B
PACTUTENBHBIX KJIETKaX»

https://resh.edu.ru/subject/lesson/3847/

21

Ctpoenue u GyHKIHIH S1Ipa

22

O,I[HOMGM6paHHBIe OpraHon bl KIJICTKH.
HpaKTI/I‘-ICCKaﬂ pa60Ta ((HSy‘I@HI/Ie JABUKCHU A
MUTOILIA3MbI B pACTUTCIIbHBIX KJICTKAX»

23

CpaBHHTENBHAS  XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas padora «3yuenue
CTPOCHUSI KIJIETOK PA3IMYHBIX OPTaHU3MOBY
CamocTosrenbHas padota Ne 2 "Crpoenue u
(GyHKIIUM OPTaHOUIOB KIETKH"

24

ACCUMUITSITIVS ¥ TUCCUMITSALINS — JBE CTOPOHBI
MeTabonu3ma. Turbel oOMeHa BELIECTB.
JlabopaTtopHnast pabota «3yuenue
KaTaJUTHYECKON aKTUBHOCTU (DEPMEHTOB (Ha
IpUMepe aMHIIA3hl HIIK KaTanas3bl)»

https://resh.edu.ru/subject/lesson/2486/



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/

DepMEHTAaTUBHBIN XapaKTep PeaKLUi KJIETOYHOIO
metabonu3ma. Jlaboparopnas pabora «M3ydyenue

25 (EepMEHTAaTUBHOTO  paCIICIUICHHUS]  MEPOKCHUIA
BOJIOPOJIa B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOpHI U OCNKU-UHTUOUTOPEI
27 ABTOTpOGHBII THII OOMEHa BEIIECTB
28 doTocuHTE3 https://resh.edu.ru/subject/lesson/3917/
XemocuHTe3. JJaboparopnas padora «CpaBHEHUE
29 poIeccoB (POTOCHHTE3a U XEMOCHUHTE3a)
AHa3poOHBIC OpraHu3Mbl. Buibsl OpoxeHUS.
30 JlaGopaTtopHas pabora «CpaBHEHHE MPOIECCOB
OpOXKEHUS U JBIXaHUSD)
AdpoOHBIE OpraHU3MBbL. JTaIbl SHEPTETHIECKOTO ]
31 6 https://resh.edu.ru/subject/lesson/3917/
oOMeHa
39 DHeprus MeMOpPaHHOTO TPaIMeHTa IPOTOHOB.
Cunre3 AT®: pabora mpotoHHoit AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
34 Tpanckpumniust — marpuusbiii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsuus u e€ Tamnsl https://resh.edu.ru/subject/lesson/3917/
KomupoBanne amuuokucior. Poibs pubGocom B _ )
36 BHOCHHTEE Genka https://resh.edu.ru/subject/lesson/5352/
37 OpraHu3anys reHoMa y IPOKapHUOT U 3YKapUOT https://resh.edu.ru/subject/lesson/3939/
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MOJ'ICKy.]'IprHBIG MCXAaHU3MBI OKCIIPECCHUU I'CHOB Y

38 sykapuot. CamocrositenbHas padora Ne 3
"OOMeH BellecTB U 3Heprun”
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 obsuraTHble napasutel. [Ipakruyeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co31aHne MOJIeNId BUpyCa»
BupycHble 3a06051eBaHMs YeI0BeKa, ’KUBOTHBIX, _ ]
40 pacTeHuii https://resh.edu.ru/subject/lesson/3939/
41 HanorexHonoruu B OMOJIOTHH U MEIUIINHE
42 JKu3HEHHBIN UK KIETKH https://resh.edu.ru/subject/lesson/3927/
43 Matpuunslii cunte3 JTHK
44 Xpomocomsl. JlaboparopHas pabora «3ydenue
XPOMOCOM Ha TOTOBBIX MUKpOIIpenaparax»
45 Jlenenue KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kneTok. KapruokuHe3 U MUTOKUHES.
46 JlaGopaTtopHas pabora «Habmronenue Mmutos3a B

KJIeTKaX KOHYMKa KOpeIKa Jiyka (Ha rOTOBBIX
MHUKpOIpenapaTax)»
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PGI‘YJISILII/ISI JKHN3HCHHOI'O IMKJIa KJIICTOK

41 Kontponsnas padora Ne 1 "Kierka"
48 OpraHusMm Kak euHOE 11eI10e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlJabopatopHas pabora
«M3ydyeHne TKaHEeH pacTeHUII»
TkaHu )XKMBOTHBIX U uesnoBeka. JlaboparopHas
50 pabota «/3yueHne TkaHel >KMBOTHBIX)
Opransl. Cucremsl opranoB. Jlaboparopnas
51 pabota «/3y4ueHne opraHoB IBETKOBOT'O
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBMOKEHHE OPraHU3MOB https://resh.edu.ru/subject/lesson/6769/
94 [Iutanue oprann3zMoB
55 IIuTanue N03BOHOYHEIX KUBOTHLIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa
56 JlpIxaHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6759/
57 I[I:IX&HI/IG ITIO3BOHOYHBIX KNUBOTHBIX U YCJIOBCKA
58 TpAHCIIOPT BENIECTB Y OPTaHI3MOB https://resh.edu.ru/subject/lesson/2489/
59 Kpoeriocras cHCTeMa MOSPOHOUHEIX KHBOTHEX https://resh.edu.ru/subject/lesson/1581/
U YeJIoBeKa
60 Brienenue y opranuzMoB https://resh.edu.ru/subject/lesson/2217/
61 3ammra y OpraHu3MoB https://resh.edu.ru/subject/lesson/1580/
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62

HNMMmyHHas cuctema 4enoBeka

63 PaznpaXMMOCTh U Peryisuus y OpraHu3MOB
I'ymopanbHass  perynsiuuss W SHIOKpPUHHAS .
64 CHCTEMA KHBOTHEIX 1 9CIOBCKA https://resh.edu.ru/subject/lesson/2458/
65 DOpMBI pa3MHOKCHHSI OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TomoBoe pazMHOKEHHE
67 Meiio3 https://resh.edu.ru/subject/lesson/3927/
l'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJIOBBIX
kJeTok. JlJaboparopnas padora «3yuenue
68 CTPOEHMS MOJIOBBIX KJIIETOK Ha TOTOBBIX
MHUKpOITpenaparax»
WNunuBuayanbHOE pa3BUTHE OPraHU3MOB — _ .
69 OHTOICHES https://resh.edu.ru/subject/lesson/5630/
3akJiaiKa OpraHoOB U TKAHEH M3 3apOJIBIIIEBhIX https://resh.edu.ru/subject/lesson/5630/
70 JINCTKOB https://resh.edu.ru/subject/lesson/5385/
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
71 pabota «BblIsiBIEHHE TPU3HAKOB CXO/CTBA
3apOIbIIIEH TO3BOHOYHBIX KUBOTHBIX
PasMHOXEHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHas pabota «CTpoeHue OpraHoB
72 Pa3sMHOKEHHs BBICIINX pacTeHHiD JKn3HeHHbIE https://resh.edu.ru/subject/lesson/5359/

uKJIbl pacteHuid. CamocrositenbHas padorta Ne

4"Pa3MHOXKEHHUE U pa3BUTHE OPTaHU3MOB"
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I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA 'CHCTUKU KaK

73 HayKH 1
OCHOBHBIE ITOHATHSA U CUMBOJIBI TEHETHUKH.
74 JlaGopaTtopHas pabota «JIpo3oduia kak 00bEKT 1
T€HETHYECKHUX UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJICIOBAaHUS TPU3HAKOB.
Monorubpuanoe ckpenuBanue. [Ipakruueckas h H oct]
75 pa6oTa "V3yueHne pesyIbTaTon 1 ttps://resh.edu.ru/subject/lesson/5386/
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y TPO30HIIBL"
[{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO httos://resh.edu.ru/subiect/ / |
76 CKDEIMBAHHA 1 ttps://resh.edu.ru/subject/lesson/5386
AHanuzupyroiiee ckpeuiuBanue. Hermomnnoe
7 JIOMUHUPOBaHUE 1
Jurubpunnoe ckpemnuBanue. [Ipaktudeckas
78 pabota «M3yueHne pe3ynbraToB AUrHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpEIIUBAHUS Y IPO30(DUITBD)
[uTonoruyeckue OCHOBBI JTUTHOPHUTHOTO ]
79 CKpeNMBAHNS, PeNICHHE 38124 110 TEHETHKE 1 https://resh.edu.ru/subject/lesson/4725/
80 CueruieHHOe HacjIeI0BaHKUe TPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOoMOCOMHas TEOPHS HACTIECTBEHHOCTH 1
82 T'eneruka mona 1
83 T'enoTun kak neJI0CTHAs CUCTEMA 1
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I'eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTCHUH,

84 JKUBOTHBIX U 4YeJIOBEKa Perienue 3a1ad 1o
TEHETHUKE.
85 M3MeHYMBOCTh IPU3HAKOB. BU/IbI H3MEHUYHMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 Mo auduKanroHHas H3AMEHYHBOCTh https://resh.edu.ru/subject/lesson/5387/
BapuannoHHBIN psii ¥ BAPHALMOHHAS KPUBASL.
JIaGopatopHas pabora «MccienoBanme
87 3aKOHOMEPHOCTEN MOIU(PUKALUOHHON
U3MeHYMBOCTH. [locTpoeHne BapUaIIMOHHOTO
pslla U BapUallMOHHOM KPUBOH»
I'eHOTUIIMYECKAS U3MEHUUBOCTD. )
88 KoMGHHATHBHAS H3MEHIMBOCTE https://resh.edu.ru/subject/lesson/5387/
MyTaloHHass K3MEHYMBOCTE. [IpakTnueckas
89 pabota «MyTauuu y 1po30¢puiis! (Ha rOTOBBIX https://resh.edu.ru/subject/lesson/5387/
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTH  MYTal[MOHHOTO  IpoIlecca.
90 DIUreHEeTHKA U IUTCHOMUKA
I'enernka venoBeka. [IpakTnyeckas pabora httos:/iresh edu.rufsubiect] / /
o1 «CocTraBiieHHEe U aHAIIU3 POJOCIIOBHOM» ttps://resh.edu.ru/subject/lesson/3653
92 MeTobl MEIUIIMHCKON T'€HETUKHU https://resh.edu.ru/subject/lesson/3653/
3HaueHHe MEIULINHCKON TEeHETUKH B
NpEJIOTBPAIIEHHHd M JIEYEHHH T'eHETHYECKHX
93

3a00JIeBaHUI YeIOBEKa. CaMOCTOATEIbHAs paboTa
Ne 5 "T'enernxa"
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OcHoBHBbIE NOHATHSA cenekiuu. JlabopaTopHas

94 pabora «M3y4eHune COpTOB  KyJbTYpPHBIX 1 1 https://resh.edu.ru/subject/lesson/3861/
pacTeHui 1 MOpoJ JIOMAIIHUX KUBOTHBIX)
MeTtobl ceneKImoHHOM paboThl. JlabopaTropHas

95 pabora «M3yueHue METOIOB CETIEKIIMU PACTEHUI» 1 1 https://resh.edu.ru/subject/lesson/3861/
JlocTr)KeHHS CeNeKIMM PAacTeHUH M YKUBOTHBIX. _ ]

96 Tpaxtaueckan pa6ora « IpHBHBKA pACTCHHH» 1 1 https://resh.edu.ru/subject/lesson/3861/
CoxpaHneHue, M3yuy€HHE U  HCIIOJIB30BAHUE

97 TEHETUYECKUX PECYpPCOB 1
buoTtexHonorus kak HayKa U OTpacib

98 npou3BoicTBa. IIpakTuyeckas pabora «3yuenue 1 1 https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOT I
OCHOBHI)IG HaHpaBHGHI/Iﬂ CHHTGTquCKOﬁ

99 OonoJsornuu 1

100 | XpomocomHas ¥ TeHHas! HHKCHEPHSI 1
Menuuunckue 6norexnonoruu KonTposiapHas

101 pabota Ne 2 "I'eneTuka u cenexuus" 1
Pesepruriit ypok. [ToBTOpenue, 06001ieHue,

102 cuctemaruzaius 3HaHui rorosas padora 3a 1
kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 30
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIbI IS YHEHUKA

* buonorus. buonoruveckue cucremsl u nporeccel, 10-11 knace/ A. A. Kamenckuii, E. A. Kpukcynos, B. B. [Taceunuk .:M., [poda, 2015
TepemoB A.B., IlerpocoBa P.A. buonorus. buonornueckue cucremsl u npouecchl. 10 kinacc. M.- Maemo3una 2022

METOANMYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MULTIMEDIA — nonnepxka kypca «O01as 6u0i10rus»;

. Jlaboparopus KJIETKA; Meronnyeckue marepuaibl: COOpHUK HOPMATHBHBIX JOKyMeHTOB. buomorwmst /Cocrt. D.J1. Huenpos, A. T.,
ApxkanbeB. — M.: JIpoda, 2010

Cnucok JJUTEPaTyPhI IS YIUTEJIs:

1 baryes A.C., I'ynenxoBa M.A., EneneBckuit A.I'. buonorus. bonbioit cipaBoYHUK 1S IKOJIBHUKOB | MOCTyMHaroumx B By3bl. — M.: [poda,

2011
2 bonrosa 1. B. Coopnuk 3a1au mo O6meit 6uonoruu s nocTynamomux B By3sl. — M.: «Onukc 21Bex» «Mup u oOpasoBanuey, 20123

Koznora T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 xnacesl. CnpaBounoe nocobue. — M.: JIpoda, 2010

JlonoJIHUTeIbHAS JIUTEPaTypa AJs YYUTes:



1 Anacracosa JI.I1. O6mrast Ouonorus. Aunaktudeckne marepuansl. — M.: Benrana-I'pad, 2010.- 240c.

3 UBanosa T. B. COopHuUK 3a1aHuii 110 001Iel OUOIOTHH: TOCOOHE IS yJaruxcsi 001eodpazoBar.
yupexaenuii /T.B. IBanoga, I'. C. KanunoBa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Koznosa T.A. Konocos C.H. lugaktrueckne KapTOUKHA-3adaHUS TI0 00111eH Onosoruu. — M.

Wzparensckuit lom «'enmxep», 2012 — 96¢.

« Jlaboparopus [EHETUKA; * JlabopaTopust DKOCHUCTEMBI,

HNurepuer-pecypcesni: Caiitbl B UHTEpHeT:

» Www.bio.1september.ru — razera «buosorusi» - npunokeHue K «1 CeHTIOPs»;

* WWw.bio.nature.ru — Hay4useie HOBOCTH OHOJIOTHY;

* Www.edios.ru — Dioc — 1EeHTp TUCTAHIIMOHHOTO 00Pa30BaHus;

» www.km.ru/education - yueGHbIe MaTepuaibl U ciioBapu Ha caite «Kupwmut u Medoauit
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE www.bio.lseptember.ru - razera «buonorus -
npuioxenue K «1 ceHtssops» www.bio.nature.ru - HAQy4YHbI€ HOBOCTH OMOJIOTUH
www.edios.ru - D#moc - HeHTp JUCTAaHIIHOHHOTO 0Opa3oBanuss www.km.ru/education -

VYuebHble MaTepualibl U ciioBapu Ha caiite «Kupmn u Medonuit» http://school-



collection.edu.ru Enunast kosutekius i@ poBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Equnoe okHO qocTyma kK 00pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru — Ilpupoza: HaMOHAIBHBII TOPTAJL.

http://obi.img.ras.ru — ba3a 3Hanuii 1o OMOJIOTUH YenoBeKa. YUeOHUK MO MOJICKYJISIPHOU
OMOJIOTHH YelIOBeKa, OMOXUMUH, (PU3HOIOTHUN, TCHHON 1 OEITKOBON HHXKECHEPHH.
http://www.zoomax.ru — 300J10THsI: Y€IOBEK U JTOMAIIIHUE KUBOTHBIC. http://www.fipi.ru

— @enepanbHbIil MHCTUTYT NIEJAarOrH4eCKuX U3MEepeHun






