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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpeamery "buonorus" (nmanee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorusi» yriyonéHHoro ypoBHs uzyudenusa (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB IMpeAMEeTHON obmnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUsT HA YpPOBHE CpEIHEro oOmiero o0pa3oBaHUs WU
NpHU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeJHUM NpodecCUOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaATENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4armmuXcss M CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" naér mpeactaBieHHE O
e M 3ajadax Mu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3jieliaM UM TeMaM, paclpelesieHne Mo Kiaccam,
PEKOMEH/IyeT MOCJIEeA0BATEIbHOCTh M3YYEHHUS YYEOHOro marepuaia ¢ y4EToM
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30BaH MPUHIHUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojaromaps dYeMy IPOCMaTpPUBACTCS
HAIpaBJICHHOCTh Ha MOCIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCNIMTaHHE OEPEKHOTO OTHOIICHHMS K OKpyXKaromed mpupoaHoit cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS] U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OuoJornyeckoe oOpa3oBaHUME B IIKOJE M OPUEHTUPOBAH HA



pacmvpeHre U yriyojieHne 3HaHUuM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOIO YYEHHSI U SKOJIOTHH.

N3yuenue yuebHoro mpeamera «buosorus» Ha yriiy0JIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3alusxX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEp X aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0ydaromMMHCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUSA TOJy4arOT pa3ButHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYYAIOUUMHUCS TPU U3YYCHHUH
bu3nKku, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIs )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllU, SBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJICKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONIOTUN DPA3BUTHA, TEHETHKU W CEJICKIMU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXCsl IO OOTaHWKE, 300JIOTHH,
aHATOMMH, (PU3NOJIOTHH YEJIOBEKA.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
00yyarouMMucs: ONOJIOTHYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U MpaBUIL,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
HCCJIEJOBAHUAX B OMOJIOTHH, IPUKIIAIHBIX aclleKTax OMOJOrHYecKuX 3HaHuM. J{s
pa3BUTHS W NOJNJEPKAHMS HHTEpeca oO0ydaromuxcsi K OWOJIOTMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOW WM HMHOM oOjacTu OMONOTHH, BKJIAJAOM OTECUECTBEHHBIX M 3apyOe’KHBIX
YYEHBIX B PELICHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOa€éHHOM ypOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOOpPY
y4eOHOTr0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTwkeHnne TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriay0aEHHOM YPOBHE 00SCIIEYMBAETCS PEIICHUEM CIICAYIOIINX 3a]1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh M OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, BUI, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCS C METOJaMH IIO3HAHHS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHUH);  METOJAaMH  CaMOCTOSITCIIBHOIO  TPOBEJCHUS  OMOJOTHYCCKUX
UCClIeIoBaHUl B JjabopaTopuu W B mpupoae (HaOmoJaeHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIIAZICHHE OOYYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITENIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIHMIO; TOIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH M CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U  COIHMATHHO-)KOHOMHYECKUMH W JKOJIOTHUYSCKUMH
npoOJieMaMu YeOBEYECCTBA; OICHUBATH IOCIEACTBHS CBOCH IEATCIHHOCTH IIO
OTHOIIICHUIO K OKpY)KAIOIIeH NPUPOJAHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJia TTOBEJICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y O0yYaIOIMIMNXCS WHTEUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMpOIlecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAeMBIMU €10 TMpoOJIeMaMH, METOIOJOTHUEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCIIUTaHUE Y O0YyYaroONIMXcsi IEHHOCTHOTO OTHOMICHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SIBICHUSM; ()OPMHUPOBAHUE IKOJIOTUUECKOH,



Ir€HEeTUYECKOW TIpaMOTHOCTH, OOIIel KyJbTyphl TOBEACHHS B IMPUPOJE;
MHTErpaliy €CTECTBEHHO-HAYUYHbIX 3HAHUH;

npuoOpeTeHre  OOy4YaloIUMHUCS  KOMIETEHTHOCTH B  pPalMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOIOIEHNE NpPaBUJI IOBEAEHUS B MPUPOIE, OXPAHBI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUU COOCTBEHHOI'O 3710POBbSI U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmogeHuss Mep NOporIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3HENEATEIbHOCTH B YPE3BBIYAHHBIX CUTYyaIUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HUCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM KU3HU;

co3JgaHue  YCJIOBUM  JJid  OCO3HAHHOIO  BbIOOpa  OoOydHarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodecCuOHATIbHOMY CaMOOMNpPENENEeHNI0, B COOTBETCTBUU C
UHAUBUAYAJTbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
ypOBHE cpeaHero oOmiero obpasoanus, cocrapiuser B 10 kmacce — 102 gaca (3
yaca B HEJIEIIO).

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEACTB OOyUYEHUs] OHOJIOTUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTHYEeCKOro O00pa3oBaHUsT B  OpraHU3alUSAX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABJIIETCS TPOBEJIEHHWE JTa0OpATOPHBIX M MpaKTHUeckux pabor. Takke yuactue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMmsbl, BBIAECIEHHOE KYpCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OUOJOTUsS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE HCCIECAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouosorueld. 3HaUYeHHE OUOJIOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHsiii. Ilpomeccel, mnpoucxoAsue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine ;KMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHMU3ALUU.

N3yuenue xuBbIX cucteM. Metonel Oumonmornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runores3a. [lonsitue BBIOOPKM M €€ JOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabraToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumpl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3aLNM KHUBOHU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YECHUS )KUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  o0oOpyJoBaHME Uil  MPOBEJCHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «VIcronb30BaHUE PA3MUYHBIX METOJIOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAs €AWHHUIIA JKUBOro. Mcrtopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMU
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJIOTHH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOT, «IEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaTbhl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, snexrpodopes, auddepeHMaATbLHOE EHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisiiui. MuUHepalbHble BEIeCTBA KJIETKH, UX OUOIOrhuYecKas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormdyeckue mnoiaumMepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuyunas
CTpYKTypa Oeika, NeNTU]Has CBs3b. BTopuuHas, TpeTudHasi, 4YEeTBEPTUUHAsS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukanuss  OeskoB.
buonornueckue Qpynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [UcCaxapybl, OJUTOCaxapubl U MOJUCAXapUIbI.
OO0mmii 1IaH CTPO€HHs W (PUBMKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIMH YIIIE€BOJIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kilaccudukanus Iunuos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYTPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommnementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mosekyiae ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(PU3NYECKUE HCCIICTOBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkinuH,
®. Conrep, C. IIpy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUMX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEHHOBBIE KUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py/10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KIETKH

Tunbel KJIETOK: DJyKapuoTHueckass W mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckou kiaeTku. Kiaertounas creHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKIMOHUPOBaHUE AYKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOM
MeMOpanbl. TpaHCOPT BEUIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PabGota Hatpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[Hutomma3zma. [uto3ome. [lutockenet. [IBuxenue nurormiazMbl. OpraHoUIbI
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMbI KIETKH: DHJIOIUIa3MaTUYECKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUIUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHoMA0B KieTKU. CTpoeHHE TpPaHYJISPHOTO PETUKYIyMma.
Mexanuzm nanpaenenus oenxoe ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonun pacTutenbHbIX KieTok. Knetounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN u TIactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHHTE3UPYIOIUX  DYKAPHOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMHOHeHmMbl HeMbluleyHvlx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopmsie 6enxu.

Anpo. O6osouka sApa, XpOMaTUH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHUE U
bynakiuu. SAnepuprit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
Mpaucnopm.

Kierounsle BkmtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK dYKAPUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHWEe  pacTUTeNbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass padora «/3yueHHe CTpPOCHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass  padora  «l3ydyeHwe  OBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIrUU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIAIIAS — JIBE€ CTOPOHBI MeTabom3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEpOTPOHBIA. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe obecrneueHne KiIeTku: mnpeBpamenue ATD B
oOMEHHBIX Tporeccax. DepMEHTATHBHBIA XapakKTep peakIUi KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJNKU-MHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHbIi CHHTE3 OPraHMYECKUX BEHECTB B KileTke. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliecce
doTocunTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTHh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHue (HOTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAaUCHHE XEMOCHUHTE3A.

AnaspoOHbIe opraHu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunnpoBanue. Inepeus membpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoiu AT®-cunmaswvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTh SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3», «JHEpreTudeckuit oomen», «buocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass pabora «l3ydeHuE  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO pacCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacineancrBeHHass HHGOPMALUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHoU uHpopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbiii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancsiius u e€ stanbl. Yuactue tpancnoptHeix PHK B GnocunTese Genka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucinor. Pois pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT W 3YKApHOT. Perynsnusi akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['hmoresa
ornepona (®. XKaxo0, XK. Mano). Monrekynsapruvie mexanusmovl IKCAPeCcCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomol eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepoicawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble U MEIULIIMHCKHAE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

[optpersr: H. K. Konbuos, /1. Y. IBaHOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHne MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsiii nuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0eHHOCTH TpolieccoB, MpoTekalmux B uHTepdaze. [loaroroBka KiaeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTb,  IMTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIETBHOCTb.
Mexanusm perummkauuu JTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [lomoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. CTraguM MHTO3a U MPOUCXOASLIME B HUX

npoiiecchl. Tumbl MuTo3a. KapuoknHnes u nurokuHe3. buonornueckoe 3HauCHUE
MUTO3a.

Perynsuus muToTHMYEeCKOro IuKIa KieTkH. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u eudenu kKiemox. «lL{ugpposas
K1emKay — ououngopmamuyeckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM ITUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapaThl: «MUTO3 B KIETKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPTraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcOoOCHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCIH, Apyrue npoTucthl. KolloHHanbHbIE OPraHU3MBbI.



B3aumocBa3p 4yacTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MMOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHASL,
COCIMHUTEIbHAsA, MbIIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA U
pPacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHM:
TPONMU3MBI M HACTUU. J[BMIKEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKa:
MbIlieyHas cucrema. Pediiekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanme opranusmoB. Iloryomenue BOABI, YIVIEKMCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpunosoctHoe u
BHYTPUKJIIETOUHOE mnuIileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIEIBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xeneswl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuii. JIpixanue »KuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabeprnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKkonuTaonmx. Perymsmus apixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BewmecTB y XKUBOTHBIX. KpoBeHOcHass cucrtema M €€ Oprasl.
KpoBeHocHasti cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KkpoBooOpaiieHus. IBOJIIOINHUOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beinenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbleneHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPTraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTtpoeHue u (QpyHKIHMOHHPOBAHUE
He(pona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XMMUYECKOH 3aIIUTHl. OUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEéHHBIN creuuduueckuit
UMMYyHHUTET. Teopusi KioHalbHO-cesiekTUBHOro ummynutera (I1. Dpmoux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxkxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHm3mMoB. Takcucel. Pazgpaxumocts W perymsuus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIIEKCHI.

['ymopanibHas perynsius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [ umortanamo-runodusapHas
cUcTeMa.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBios.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBble cucreMbl», «CTpoeHHE CTEOs»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbienurenbHas cUCTEMa», «DHIOKpUHHAs cucteMa», «CTpOCHHME MBIIIIBIY,
«IMMyHHUTETY, «KuI1e4Honoa0CTHRIE, «Cxema  TIATaHUS  PaACTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas  cucrtema
npecMmbikatoruxcsi»,  «HepBaas  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJIOB, BIAXHbIE TpenapaTbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsI AEMOHCTPAIIMHU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS pPAaCTCHUH,
pacuierieHrus Kpaxmasa u OeJIKOB MOJl JeHCTBUEM (PEpMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Gecrosioro  pa3MHOXKEHHUsS:  IMOYKOBAaHUE,  CIOPYIISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBbie KIeTKW, Wik rameThl. Meio3. Craauu
Mmeiosa. [loBenenune xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMpICi
Melo3a M TO0JIOBOro mpouecca. Melo3 U ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. COCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOO.IeM IMOPUOOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOIBIIIEBBIX JUCTKOB. B3aumHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka IUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbubli nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojorndyeckoe 3HaYE€HHE MPSIMOTO U HEHPSIMOTO



pPa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. UMbl pocTa >KUBOTHBIX. DakTophI
PErYJISIIUU POCTA )KMBOTHBIX M YesioBeka. CTaauu NOCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue CHOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. [llneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHUE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U cnepMmarto3ouga», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIJIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« KuU3HEHHBIM LHUKI MXa», <COKHW3HEHHBIM LUK
NArOPOTHHUKAY, «KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopusi craHOBIEHHMS W pa3BUTHS TEHETUKH Kak Hayku. Paboter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbBIE TEHETUYECKHE MMOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHYECKUA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpElUBaHUS.

JlabopaTtopHass pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH
eAMHO00pa3us rudpUI0B nepBoro nokosieHus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHusT NpU3HaKkoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIrBaHus. [ Umore3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubaHue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuiennennie npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [Mutonornueckue  OCHOBBI  JUTUOPUIHOTO
CKpEIIMBaHUS.

CuermienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuernsieHHOe
HACJIEI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetnka moja. XpoMOCOMHBIN MEXaHU3M OMNPEACIICHHUS MoJjia. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli 1oj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTHas cucrema. [lmenoTponus — MHOXKECTBEHHOE IEMCTBUE
refa. MHOKECTBECHHBIM aJuleu3M. B3auMolelcTBHe HeaJUIeJIbHBIX T'€HOB.
KomnnementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3IHH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upyoliee CcKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodpunb»y, «KapuoTun MOTULBY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb A
JEMOHCTPAallMd CLEIUIEHHOTO HAcCJEJOBaHUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHune pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTuueckass  padora  «/M3ydeHue  pe3yabTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. WHoranncen). CpoiicTBa MoAuUKaIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckass U3MEHUMBOCTh. CBOMCTBA M'eHOTUINYECKONM M3MEHUYHMBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAs.

KomOunaTuBHasT W3MEHYMBOCTh. Melo3 H IOJOBOW TIpOIlleCC — OCHOBaA
KOMOWHATUBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTHA B CO3JaHUU
TEHETUYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTannoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBusios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MECHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTbD, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



OO6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUIIPbl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass pad6ora «Myrtanuu y gpo3odusibl  (Ha  TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuKa 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  4YEJOBEKAa: T'E€HEAJOTMYECKHUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemeHHoOe OnpeAeIeHUE reHOTHIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCIJIE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
O0one3HH 4YenoBeka. bolle3HM C HACHEICTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIMHCKOM T'€HETUKHU B MPENOTBPAIICHUU U JICUEHUU T'€HETUUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCcKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBINIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeNeKUusA. 3apoKJICHHUE CEJICKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pas3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#xuBOTHbIX. CopT, TmOpoaa, MmTaMM. 3aKOH TOMOJIOTHYECKHUX PSJAOB B
HaciaenacTBeHHOM wm3MeHuumBoctyh H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
WHAWUBUIYaIbHBIMN. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctwiTanne
npousBoauTeNied 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP O TEHOTUITY ¢ omoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUA MYTAareHe3 Kak UCTOYHUK MYTallUil y KYJIbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUILIIOUIOB. Bnyrtpusugosas rUOpUIn3aLIMSL.
bnuskopoacTBeHHOE — CKpellMBaHWe, ~WiaM  uMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIIMU PACTEHUM U )KUBOTHBIX. «3enéHas
DesoNOYULY.

CoxpaHeHnue U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX pOJIMYed I CO3/laHHUsl  HOBBIX COPTOB U  THOPHUAOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyUuleHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{eHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogpl cenexkuun», «OtnanéuHas rudpuauzanusy», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX.

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUIXKECHHS CEJIEKIIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN y4YacCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTeTHYECKAs OMOJI0TUst

OOBbeKThl, HUCHOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIUE. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHosoruii. [Ipon3zBoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHMS U
KOHCTPYMUPOBAHHUs T€HOMOB C LEJbIO MOIYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeToasl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtuueckas rubOpuau3anuss M COMATHYECKHI
sMmOpuorene3. Mcmonb3oBaHWe TramiougoB B CeleKUUM pacTeHuild. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWU SEP KIETOK.
Texnonocuu 0300p06IeHUsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOoMHasi W TeHHass WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pexkomOouHantHbix JJHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas megununa. [1LP-
JIUarHocTuka. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJOBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoib30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJIbl0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3OyauTeneid OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnutel u cxembl: «Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
Ipou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOWM3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPAMMBbI MO OUOIOTHUU
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejeHanpasienHHoe pazéumue BHYTPEHHUX YOEKICHUW JMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3MUIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA Yy4yeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3allid OCHOBHBIX HaIPaBICHUM
BOCIIUTATENILHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUYAOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M TIPaBOIIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BHINOIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIepKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOX PoauHy, CBOM $A3BIK U KYJIBTYDY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJIOTMH, TMOHUMAaHUS 3HAUYCHHA OWOJOTMM B IIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHUS

OCO3HAaHME JIYXOBHBIX [IEHHOCTEN POCCHUMCKOI0 HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B MOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JICTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATHW U OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (ymOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJIOTHYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3inyHbiM cepaM MpoPpecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTMYECKOW KYJIbTYypbl: MPHUOOPETEHHUE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPH HM3YYCHHH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCSAIIMX BpEd  OKpYKaroueu
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa TeSTEHbHOCTH DKOJIOTHIECKOM HAIPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMATBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHH NpoOiieM
COXPaHECHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJa U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  PAa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, GopMUpyeMoi
IPU U3YUCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [IJs aHajau3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOECHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble [ (OPMHUPOBAHUS MHUPOBO33PEHHSI O00YyYaIOLUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBICHHE, MPOLECC,
cCUCTeMa, Hay4yHBIM (pakT, NPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClieloBaHue,  HaOJoJIeHHe,  HU3MEpeHHe,  OSKCIepPUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOy4arommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA W  yHHUBEpCAIbHbIE y4yeOHble JEHCTBUA B
IIO3HABATEJIbHOM U COLIMAIIbHOM IPAKTHUKE.

B pesynbrare wu3yuyeHus OHOJIOTMM Ha YpPOBHE CpEIHEro O0OIIero
oOpa3zoBanus y oOyuaromierocss OyayT chOpMUpOBaHBI MO3HABATEIbHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
JEUCTBUS, PETYISITUBHBIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEHUCTBHS, COBMECTHAs
JEeSITETHHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
o0pa30oBaHus JOJKHBI OTpaKaTh:

OBnajgenune YHHBEPCAJTbHBIMU yueOHBIMU NM03HABATEIbLHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, Ki1acCH(pUKaIMN, 0000IIEHHS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MOHATHUSAMU);

ONMpeNeNsITh LEAN JeATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTAThI AESITEIIBHOCTHU C IIOCTABJIEHHBIMU LEJISIMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TOHATHUS A OOBSCHEHHUS! (PAKTOB U SBICHHI
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTMM), BBIABISATH 3aKOHOMEPHOCTM M NPOTHUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUAX, (DOPMYIMPOBATH BBIBOJBI U 3aKIIOUEHUS;



MIPUMEHSTh CXEMHO-MO/ICITbHBIC cpencTBa IS IpeICTaBICHUS
CYIIECTBCHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKkK€  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTepHATbHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJUHUPOBATh M  BBIMOJHATH pabOTy B YCIOBHSIX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHMSI, €r0 HMHTEPHpPETalUH, NPeoOpa30BaHMI0 W TPUMCHCHHIO B YUYCOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3/IaHUN YU€OHBIX U COIIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYUHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAE pEIICHUS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TMPAKTHYECKYIO OOJACTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIIHUE aJTbTePHATUBHBIC PEICHUS.

3) pabora ¢ uHpopMaumeii:



OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE y4eOHOro
nocoOusi, HAYYHO-NIONMYJAPHON JUTEpaTtype, OHOJOTMYECKUX CIOBapsIX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UPOBATH
MHGOPMAITUIO PA3TUYHBIX BUAOB U (DOpPM MpencTaBiICHUS, KPUTHYECKU OIEHUBATH
e€ JJ0CTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD;

(opMynHpOBaTH 3aMpPOChl U NPUMEHATh PA3JIMYHbIE METOABI MPHU MOUCKE U
otOope Ouonornueckoil nHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

nproOpeTaTh OMBIT MCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS Pa3IUYHBIX
OMCKOBBIX CUCTEM;

CaMOCTOSAATEIbHO ~ BBIOMpaTh  ONTHUMAJIbBHYIO  (OpMy  Tpe/CTaBICHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUarpaMMbl, TAOIHIIBI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oouonornyeckoil uMHPOpMaLUEW: TPUMEHSATh XUMHUUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYpY, HOMEHKJIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJIeTh ~ HABbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM TUCKYCCHHU TIO CYIIECTBY OOCYyXIaeMou Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBa OOIICHHS, TMOHUMAaTh 3HAYCHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYaTh KOH(IUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU cTIOCOOAMU OOLICHHS] M B3aWMOJEWUCTBHUSA, MMOHUMATh
HaMEpPEHUs APYTUX JII0JIeH, MPOSBIATh YBaXKUTEIbHOE OTHOIICHHUE K COOECEeTHUKY
U B KOppeKTHOU (hopme HopMynnpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:



MMOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBUAYaTbHOU
paboTHI MpU pelIeHUu OMOTOTrUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

BLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJE€HA KOJUIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM  JEATEeNbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO yYaCTHMKA KOMAaHIbl B
oOIIMiA pe3yNbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKThI, OIEHWBATh WJAEH C TIO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEJICHUE B Pa3IMUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY J1eHCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TpoOJeM U HX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYAITUsX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUSAX M MOCTYIKax MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBIATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH pEIICHUs TNpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMPATH paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;



BJa/J€Th  HAaBbIKAMU  [O3HABaTEJIBHOM  pEeQEKCMHM Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pePIEKCUU I OUEHKH CUTYyallMH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OpUHUMATH ce0sl, TOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeaqmeTHble pe3ynbTaThl OCBOEHHUS COJICPXKAHUS Y4YeOHOTO IpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npoduibHOTO  00ydYeHHs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIEe 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, UHTEPIPETALMH U TPEoOpa30BaHUI0 3HAHUM, BUJbI EATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TaKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHsie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJIM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palMOHAIHHOTO
MIPUPOAOIIONTB30BaHUSA, O BKIIaJIe POCCUMCKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMoJIorNH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAloNMe OWOJIOTHYECKNEe TEPMHUHBI W TOHATUS (KU3HbB, KIIETKA,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOW3BEICHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPHHU
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJIbTypHBIX  PACTCHH),  3aKOHBI
(emmHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJICHHWS, PACIICIUICHUS, YHCTOTHI TaMeT,



HE3aBUCUMOro HaciemoBanuss [. MeHaenss, TOMOJOIMYECKUX pPAAOB B
HacJIeJICTBEHHON U3MCHYUBOCTHU H. . Basuiosa), [IPUHITUITBI
(KOMILJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOTO TO3HAHMUSI, HUCIIOIB3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pAacCTEHMM, JKUBOTHBIX, 4YEJIOBEKa, MPOILECCOB KU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PaCcTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyn3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(PHOTO U TETePOTPOPHOTrO THUMOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHJIUBUAYAJbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTE€HE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOMJaMH KIETKH M HX
GyHKIMSAMU, CTPOCHUEM KIIETOK pPa3HbIX TKaHEH W UX (QYHKIUAMH, MEXIY
opraHamMM M CHCTEMaMH OpPraHOB y pPAacCTEHUM, >XKMBOTHBIX W 4YeEJIOBEKA M UX
GYyHKIMAMU, MEXIYy CHUCTEMaMH OpPraHOB M WX (DYHKIUAMH, MEXIy dSTalaMmu
oOMeHa BEIIeCTB, dTallaMH KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
dTanaMu 3MOpPHUOHAJILHOTO Pa3BUTHS, T'EHOTUIIOM W (HEHOTUIIOM, (PEHOTHUIIOM U
dbakTOpaMu cpenibl OOUTAHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC NMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIWE AapPTryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO ¥ CHMBOJIMKY JUIS JIOKAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOTUUECKHUE 3a/]aUH, BBISBIATH MPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXK]TY UCCIIEYEMBbIMH OHOJIOTHYSCKUMU MTPOIICCCAMHU M SIBJICHUSMHU, JC/IaTh
BBIBOJIbl U MPOTHO3bI HA OCHOBAHUH TMOJYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBHITIONHATH J1a0OpAaTOpHBIC W TpaKTUYECKue padoThl, COOII0IAThH
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIHLHBIMU
cpeacTBaMu, GOPMYIHPYS IENb HWCCICIOBAaHMS, AHAIM3UPOBATH IMOJYYCHHBIC
pe3yJbTaThl U J€JaTh BHIBOIBI;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOoOorud,
9KOJIOTUM M MEIUIIMHE, MPOBOJUMOM Ha 0a3e MIKOJIBHBIX HAay4YHBIX OOIIECTB, H



nyOJIMYHO  TPEACTaBISATH  MOJYyYEHHBbIE  pe3yJbTaThl HAa  YUYEHHYECKUX
KOH(epeHUHUsX;

YMEHHUE OIIEHHWBATh AITHUYECKHE AaCHEKTHl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM W MEIAUIMHBI  (KJIOHUpPOBAaHUWE,  HCKYCCTBEHHOE
OIUIOJJOTBOPEHHUE, HAIPABIEHHOE W3MEHEHHE T€HOMa W CO3JJaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiied mpodeccuoHanIbHON
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJILCKOT'0 XO3SMCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIPaBJICHHBIA HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIOIICH mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUs B OpPraHU3alMsIX  CPEIHETO
podecCHOHaTBLHOTO U BBICIIETO 00pPa30BaHUSI.

[IpeamerHbie pe3ynbTaThl OCBOCHHUSI ydueOHOro mpenmeta «buosorus» B 11
K1acce OJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTe€ U POJIU OWOJOTUU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTHUYECKUX
npoOjieM 4YeJIOBeUeCTBa, a TakKe B PEHICHWH BOIMPOCOB PallMOHATIBHOTO
IPUPOJIOTIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILIEHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIOJIATAIONIUX OHOJIOTHYECKUX
TEPMUHOB W TIOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUS IBOJIOLNUH), YUCHUS
(A. H. CesepuioBa — 0 nyTsSX U HampaBieHUsX 3Bostonuu, B.1. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus Jx. Xapau m B. BaiinOepra,
3apoapieBoro cxoxactea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKON NupaMuabl 3HEpruu), runotesbl (rumore3a «mupa PHK» V.
['unGepTa);

YyMEHUE  BIIaJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
MCITIOJIb3yeMbIMU B OMOJOTUYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOO0AMM BBISBICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, IABMXKYIIETO H Pa3pBIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUIYECKOTO u CUMITATPUYECKOTO
BHUJ1I000pa30BaHMUsl, BIUSIHUS ABUKYIIUX CUJI 3BOJIIOIMU HA T€HO(OH]I OMYJIAIUHY,



MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHMs, YepeAOBaHMS HaAIPABICHHMA
ABOJTIOITUH, KPYTOBOPOTA BEMIECTB M TTOTOKA SHEPTHH B IKOCUCTEMAX;

YMCHHE YCTAaHABIMBATH B3aUMOCBS3M MEXAY TMPOIECCAaMH DBOJIIOIHH,
JIBUOKYIIAMA CUJIAMHU aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, a0MOTUYECKHX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€ OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHUI B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONIME aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JIJIs J0Ka3aTeIbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTMHCTBA
YEJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YSIOBEUECTBA;

YMEHHE peIIaTh OMOJIOTHYECKUE 3a/1a9H, BBISBIISATH MPUYUHHO-CIIC/ICTBCHHBIS
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMyNIHpYs Ledb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJIYYCHHBIC
PE3yNbTATHI U JIeNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEIO0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yabTaThl  HAa  YUYCHHYECKUX
KOH(EepEeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYHHAX, MOCIEICTBUAX U CIOCO0aX MpeaoTBpAIICHUS
rI100aabHBIX M3MEHEHHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEIBCKOTO XO3SAWCTBA, MHUIIEBOMN
MIPOMBITINICHHOCTH, YTIyONsTh TO3HABATENbHBIM HWHTEpPEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HaumeHoBaHue pa3ie/ioB U TeM Korrpoasmoie | Tpaktuseckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 buonorus xak Hayka 0 0 http://biologylib.ru/catalog/
2 JKuBbie cucTeMbl U UX U3yUEHUE 0 0 http://biologylib.ru/catalog/
3 buonorus knetku 0 0.5 http://biologylib.ru/catalog/
4 XuMUYecKasi OpraHusanus KIeTKH 10 1 1 http://biologylib.ru/catalog/
5 Crpoenue u GyHKITUU KIETKH 8 1 http://biologylib.ru/catalog/
6 OOMCH BEILCCTB H PCBPAILICHAC JHEPTHH B 9 0 1 http://biologylib.ru/catalog/
KJIETKE
7 HacneHCTBeHIfaﬂ HHGOpMALKA 1 9 1 0.5 http://biologylib.ru/catalog/
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN ITUKIT KIETKU 6 1 http://biologylib.ru/catalog/
Crpoenue u GyHKIUU OPraHU3MOB 17 15 http://biologylib.ru/catalog/
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 15 http://biologylib.ru/catalog/
11 T'enretiia — Hayka 0 HaCHEACTBEHHOCTH I 2 0 0.5 http://biologylib.ru/catalog/
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 http://biologylib.ru/catalog/
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 0 http://biologylib.ru/catalog/
14 I'eneTuka yenoseka 3 0 0.5 http://biologylib.ru/catalog/
15 Cenekuusi opraHu3MOB 4 0 1 http://biologylib.ru/catalog/
16 buoTtexHomorHs U CHHTETHYECKAask OMOTIOTHS 4 1 http://biologylib.ru/catalog/
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u apyrue;
nof penakuueit [Taceunnka B.B., Akinonepuoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

buonornueckue cucremsl u npoueccsl. 10 kiacec. A.B Tepemos.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tabnumax IKCMO
Mockga. 2012 1

I'. W. Jlepuep. buomnorus. Ilonublid cipaBOYHUK 1151 TOATOTOBKU K E ' 9. M.
Actpens 2012 1

I'otoBumcs k EI'D. O6mas 6uonorus M Jlpoda 2012 ¢

EI'D 2012 r. buonorusi. M. Actpens 2012r

EI'D. O6mas 6uonorus. KoHTpoasHbIE U3MEPUTENbHBIC MaTepuaibl M
IIpocemienue 2012 r

N.P. MyxamemxaHoB. Mactepckas yautens « TecTsl, 3aueTsl, Oauronpocs! 10-
11 kmace» M «BAKO» 2007 ¢

O6ras ouonorusi: Yueonuk / ITox pen. Koncrtantunosa B.M.. - M.: Academia,
2018. - 704 c.

Boponmos, H.H. buomorus. O6mas 6uonorus. 10-11 kimaccel: YueOHUK 1S

o01ieo0pa3oBarenbHbIX yupexaeHuii: basossiit ypoens / H.H. Boponiios. - M.:



IIpocs., 2022. - 304 c.

Heitma-Cuonnnkas, M.A. O01as u caHuTapHasi MUKpOOHUOJIOTHS C TEXHUKOU
MUKpPOOHOJIOTUYECKUX UCCIeIoBaHu: YueOHoe nocooue / M.A. Jleitma-
Cuonunkas. - CI16.: Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas teTpaas nmo obmieit 6uonoruu: 10-11 kinacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Mycradpuna, B.W. Cuornazosa, H.M. Uepnosoii "OO0uias
ouomnorus. 10-11 xnacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kymnaes, B.I.
Cusornasos. - M.: Dk3amen, 2. - 157 C.

T A JloBkosa. [Toaroroska k onmummnuagam 1o ouosoruu 8-11 xiraccos. M

Atipuc-tipecc 2011

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

www.informika.ru - snexrponnsiii yueonuk "buosorus” (sep. 2.0 - 2000) u3
rukia "O0yyJaroniue SHIUKIIoNeun". - YueOHbIH Kypc, KOHTPOJIbHBIE BOITPOCHI.

(Kak nonb3oBatbes - cM. "Tlomonrp".)

www.college.ru - pazaen "OtkpbiToro koyuiempka" mo buomornu. YueOHUK,

moaenu, On-line TecTel, yuureso.



www.skeletos.zharko.ru - "OmopHo-aBUraTebHas cCHCTEMa YelloBeKa'.
OOpa3oBartenbHbIi cailT no npeamety buonorus, kypc Yenosek. Ctpoenue
ckeneta. Mbimeunas cucrema. Kak ato padoraet. [lpunoxxenus: 2 cKeneTHbIX

SHIUKJIONEINH; ISl YUUTENS - YPOKH, JIaDOpaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lau" - buonorus ot Jlausl. HoBocTr 1 0630pbI 110
ouonorun, sxkosiorud. I1podnemsr u Teopun. EcTh TeMaTHUECKHE BBITYCKH,

¢dotoranepeu, 6uorpa@uu BEIUKUX YICHBIX, CIEIICIIOBAPb.

www.bio.lseptember.ru - mst yaureneit "5 uay Ha ypok buonoruu". Crateu mo:

Bboranuke, 3oonorun, buonorun - Yenosek, OO1ieH 010a0rnu, DKOJIOTHH.

www.bio.1lseptember.ru - razera "buonorus" (MeK Iy BEIXOAOM OYEPEIHOTO
HOMEpa ra3eThl U MOSBICHHEM TTOJTHOTEKCTOBON BEPCHH HOMEpa Ha CaiTe

YCTaHOBJIEH T'OJIOBOM MHTEPBAJI)

www.kozlenkoa.narod.ru - Orot caiit Ko3nenko A.I'. - npemogaBates u s
MpernoaBaTesci, A TeX, KTO YUUTCS CaM M YUHUT IPYTrUX; OYHO U
JUCTAHIIMOHHO, OMOJIOTUH, XUMHH, IPYTUM MIPEAMETAM - C IIOMOIIbIO

KomnbroTepa u MiHTepHer.



WWW.NSU.ru buosorust B Borpocax u OTBETax - y4eHble HOBOCUOUPCKOTO

AK&I[GMFOPOI[K& OTBCYHAIOT HA BOIIPOCHI CTAPIICKIIACCHUKOB.

www.websib.ru - pasnen "buonorus" HoBocubupckoii o0pa3oBaTeIbHOM CETH.
[Toabopka MaTepraIoB U CChIIOK (ITPOrPaMMBbI, POCKTHI, MATEPHAIIBI Y YPOKY,

aOUTYpHUEHTY).

www.nrc.edu.ru - "buomornyeckas kapTiHa Mupa' - pasiesa JISKTPOHHOTO
yueOHuka "KoHieniuu coBpeMeHHoro ectectso3Hanus"". Konneniuu
IPOUCXOKACHUS KU3HU U Teopuu 3Botroiiuu. (I[lepexo mo ccbuike BHU3Y

"Nanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xxuBoTHbIe" Kak
sunukioneaus. (O6bem nHdopManuu Brevyatiser.) BeiopaTs OyKBY, OTKpoeTCs
CTpaHHIla C ABYMs OOJIBIIMMHU KOJIOHKaMH Ha3BaHui: Pactenus u JKuBoTHEbIE.

Bri6upaem 1mo Ha3BaHUIO - OTKPBIBAETCS OMUCaHue U (HOTO.

www.filin.vn.ua - "®uiuH" - WUTFOCTPUPOBAaHHAS YHIIMKIIONICIHS KUBOTHBIX. K

CO’KaJICHUIO HE BCe pa3jienbl roToBbl. Onucanus u ¢potorpadumu.

www.nasekomie.h10.ru "Hacekombie" O HACEKOMBIX IS IIIKOJIbHUKOB -



OIMMCaHNEC OCHOBHBIX BUAOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomele. [lonynsipHas kHura AKUMyIIKUHA

N.N. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U (poTorpaduil. -

www.bird.geoman.ru [tumner. [MomynspHas kaura Akumyinkuaa WU ¢

MHOECTBOM IIBETHBIX PUCYHKOB U oTorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [lonmymnsipHas kKHUTa AKUMYIIIKUHA

N.W. ¢ MHO€CTBOM I[BETHBIX PUCYHKOB U (hoTOrpaduil.

fish.geoman.ru Pe10s1. MimtrocTpupoBaHHas SHIUKIONEIHUS PhIO.

www.plant.geoman.ru - )Ku3up pacTeHuii. 3aHIMATEIHHO O OOTaHUKE.

bakrepuu. JIekapcTBEeHHBIE PACTEHHS.

www.livt.net - anekTpoHHas WIUTFOCTPUPOBAaHHAS SHITUKIoNeAus "YKuBbIe

cymecta". Knaccudukanus u pororpaduu 6e3 Texcra.

www.nature.ok.ru - Peakue u ncyesaromiue ,)uBoTHble Poccun. Onrcanus v

rojioca pCaAKnux KMBOTHBIX.



www.bril2002.narod.ru - bruostorust ist mkobHUKOB. KpaTkast nHbOpM. 110

paznenam: O61as 6uonorusi, boranuka, 3oonorus, Yenoexk.






