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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no yue6HOMY mpenmery "buonorusa" (nmanee - Ouosorusi) Ha
YPOBHE cpefHero obmiero oopasoBaHus pazpaboTaHa Ha OocHOBe DenepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konnenuuu mpenojaBaHusi ydeOHoOro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUI (penepanbHoil pabouell mporpaMMbl BOCIIUTAHHUS.

VYueOusiii npeamer «buonorus» yray0néHHoro ypoBHs uzyudeHus (10-11
KJIACChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB NpeAMETHON oOnactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxenuasm OI'OC COO npodunbHbIE
yueOHbIE TPEIMETHI, U3yuyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBJISIOTCS CHOCOOOM
muddepeHanu  O0yd4eHUs] Ha YpOBHE CpEeAHEro ooiero oOpa3oBaHUs U
Opu3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIMM, CPEIHUM
o01mM, cpeHuM MnpodeCcCHOHANBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIpIM M3 3THX Y4YeOHBIX NPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIIEHUE O00pa30BaTEIbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4y, CBA3aHHBIX C MpodopueHTanuend 00ydaroumxcsi U CTUMYJIHUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOIO 3HAHUS, CBSI3AHHOIO C OHOJIOrHEH,
MEINULIMHOM, SKOJIOTHEN, ICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHOMy mpeamery "buonorua" naér npeacrtaBieHHE O
HeNld W 3ajJadax M3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOl€HHOM
ypOBHE, onpeenser o0a3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €r0
CTPYKTYPUPOBaHHME IO pas3deiiaM M TeMaM, paclpeneileHue M0 Kiaccam,
PEKOMEHIYeT MOCIEI0BAaTENIbHOCTh HM3YyYEHHUS y4yeOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peai30BaH MPUHLMI TPEEMCTBEHHOCTH C HU3y4eHUEM OWOJIOTMUM Ha YpOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps 4YeMmMy MPOCMAaTPUBACTCS
HalpaBJIE€HHOCTh Ha  MOCIEAYIOIIee pa3BUTHE OWOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHUM O 30pOBOM 00pa3e JKHW3HM, Ha
BOCIIUTaHHE OEpPEKHOro OTHOIICHUS K OKpYyXKaroleh mnpupogHou cpeae. B
nporpamMme Mo OMOJIOTMH TaKXe MOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO mpeamera
«buonorusiy B peanuzanmu TpeboBanut DIOC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TNPEIMETHBIM pe3ynbTarTaMm OOy4YeHHs U B
(OpMUPOBAHMM OCHOBHBIX BHJOB Y4EOHO-TIO3HABATENIBHOM  JI€ATENbHOCTH
0o0y4Yarommxcsi MO OCBOCHUIO COJIepkKaHUsA OHUOJOTMYECKOTO 00pa3oBaHUS Ha
YPOBHE CPEHEr0 001Iero oopa3oBaHusl.

VYueOHblii npeamer «buoiorus» Ha ypoBHE CpEeIHEro ooOmero oopa3oBaHus
3aBeplIaeT OMOJOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha
paciidpeHue U yriayOsieHue 3HaHMM OOydaroIIMXCsi O JKMBOH MpUpOje, OCHOBAaX
MOJIEKYJIIPDHOM M KJIETOYHOW OWOJIOrMH, SMOPHOIOTMM U OHOJOTUU Ppa3BUTHS,
TeHETUKH, CEJIEKIINH, OMOTEXHOIOI UM, SBOIIOLIMOHHOTO YYEHHUS U YKOJIOTUH.



N3yuyenue yueOHoro mnpeamera «buosiorus» Ha YrIyOJI€HHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaOUIUMXCS K IOCJIEAYIOIIEMY IOJYy4YeHUIO
Ouojornyeckoro  o0Opa3oBaHHMs B By3ax M OpPraHM3alUsiX  CPEIHEro
npodeccuoHaabHOro 0opazoBanusi. OCHOBY €ro CoJep KaHHsl COCTaBISET CUCTEMaA
OMOJIOTMYECKUX  3HAHWM, TOJYYEHHbIX TpPU  HU3YYEHHUH  OOy4YaroLIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/elioB OMOJOTMM Ha YPOBHE OCHOBHOIO
obuiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMA NOJNy4aroT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJieHbl OMOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME 4YeJIOBeKa, OOIMX 3aKOHOMEPHOCTSIX >KU3HHU,
JIOTIOJIHUTENBHO BKIIIOUEHBI OMOIOrHUE€CKHE CBEEHUS MPUKIIAIHOTO U IOUCKOBOTO
XapakTepa, KOTOPble MOXXHO HCIIOIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIETYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamnusi OMOJOTMYECKHX 3HAHWM C
COOTBETCTBYIOIIUMHU 3HAHUSMHU, IOJYYEHHBIMH OOYYAIOUUMUCS NPU H3yYEHUU
(U3HUKHU, XUMHH, Teorpapuu U MaTEMATUKH.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buonorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIH W DBOJIOIMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JIJIS AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AIMH, YBOJIOIIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHusi OHMOJIOTMYECKOro pa3HooOpa3us IutaHersl. Tak, B 10 kiacce
U3y4aloTCsd OCHOBBI MOJIEKYJSIPHOM M KJIETOUHOM Ouosioruu, sMOpUOJIOTHU U
OMOJNIOTHH Pa3BUTHUS, TEHETHKU M CEICKIUU, OMOTEXHOJIOTHMH U CHUHTETUYECKOU
OMOJIOTHY, AKTYAIM3UPYIOTCS 3HAHUA OOYyYalomUXCs MO0 OOTaHWKE, 300JI0THH,
aHatomuu, Qusuonorun yenoexka. B 11 kiacce wu3y4aroTcs 3BOJTIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTMU U yueHHe o duocdepe.

VYueOnbiii  mpeamer  «buonorus»  mOpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJaronuMucs: OMOIOTUYECKUX TEOPUH W 3aKOHOB, MW, MPUHITUIIOB U TPABUII,
JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOTrooOpa3uM M OCOOCHHOCTAX KJIIETKH, OpraHu3Ma, MOIMYJISIUH,
OMOIIeHO03a, SKOCHUCTEMBI, O BBIIAIOMINXCS HAYYHBIX JOCTH)KCHUSAX, COBPEMEHHBIX
UCCIIEZIOBAHUAX B OMOJIOTMH, IPUKIAIHBIX aclieKTaX OMoIornyeckux 3HaHui. s
pa3BUTHS W TOJJCpKAHUS HHTEpeca OOydaroumxcs K OWOIorHdM HapsAgy co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKAaHUU HMPOTrpaMMbl
1o OMOJOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIICHUS U Pa3BUTHUS
TOM WIM HMHOW 00JlacTh OWOJIOrMH, BKJIAJOM OTE€YECTBEHHBIX M 3apyOekHBIX
YyUEHBIX B PEUICHUE BaKHEHIINX OMOJIOrMYECKUX U SKOJIOIMUECKUX MPoOIIeM.

Lenp u3yuenus yueoHoro npeamera «buonorusi» Ha yriry0Ji€HHOM YpOBHE —
OBJIaJICHUE  OOYYAOMIMMHUCS 3HAHUSMU O  CTPYKTYPHO-(PYHKITMOHATILHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NOPUOOPETeHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHUS B (POPMHUPOBAHUU HMHTEpECA K ONPENAEIEHHOW 001acTH
npodeccuoHaIbHON JEeATeTbHOCTH, CBSI3aHHOW C OHOJIOTHEW, WM K BBIOOPY
y4eOHOI0 3aBe/ICHUS JUIsl TPOIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusI.

JlocTikeHnue 1end u3ydeHuss ydyeOHoro mpeamera «buomorus» Ha
yrayOaE€HHOM YpOBHE 00€CTIEYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:



OCBOEHHUE OOYYAIOIIMMHUCS CHUCTEMBI OMOIOTMYECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
IPaBWJIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHM, MHOIrooOpa3uv M OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAINs, BUI, OMOreoleHos3, onocdepa); o0 BHIAAIONINXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYyYaloOMIMXCS C METOJAaMU TO3HAHHS >KUBOM MPUPOIBL:
UCCJIEIOBATEICKUMH  METOJaMU  OHMOJOTMYECKUX HayK (MOJICKYJISpHOH W
KJIETOYHOM OWOJOruM, HSMOPHOIOTUA U OHOJIOTMM pa3BUTHUS, TEHETHKUH U
CeNIeKIIMM, OWOTEXHOJOTMM U CHHTETHYECKOW OWOJIOTHUH, MaJeOHTOJIOTUH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEAEHUS  OMOJOTHYECKHX
UCCIIeIOBaHUN B Jjabopatopum W B Tpupoje (HaOIroJeHue, H3MEpPEHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBNaZicHHEe OOYYalOIIMMHUCS  YMEHHUSIMU: CAaMOCTOSTEIbHO  HAXOAWTb,
aHAJIM3UPOBATh W HCIIOJIIB30BATh OMOJIOIMYECKYI0 HH(OPMAIMIO; IOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJOTHEH M CUMBOJMKOMN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMHU H SKOJIOTHYECKHUMHU
npo0yieMaMH 4YeJI0BEYECTBA; OLEHUWBATH IOCJIEICTBHUS CBOEHU AEATEIBHOCTU IO
OTHOIICHUIO K OKpYXalIIeld NpUpPOAHON cpene, COOCTBEHHOMY 370pOBBIO U
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBATH W COOJIONATh  MEPBI
NpodUITAKTUKN HH(EKIIMOHHBIX 3a00JIeBaHUH, MpaBUiia TIOBEJCHUSI B MPUPOJAE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHONEHHOTO  XapaKTepa,; XapaKTepu30BaTh
COBpEMEHHBIE HAyYHBIE OTKPHITUS B 001aCTH OMOIOTHH;

pa3BuUTHE Yy 00y4YalOIUXCsl HHTEIIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEM
B TIPOIECCE 3HAKOMCTBA C BBIAAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMHU
UCCIICZIOBAHUAMU B OHOJIOTHH, PEIIAEMBIMH €0 TMpOoOJIeMaMH, METOHOJIOTHEH
OMOJIOTUYECKOTO UCCJIEIOBAaHMUS, IPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCIICZIOBAHUMN, PEUICHHs] OMOTOTUYECKUX 3a]a4, MOJICTHUPOBAHUS OMOIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCTIMTAaHWE Y O0YUYaOIIMUXCS IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTHUECKOH,
FeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEACHUS B MPHUPOJE;
MHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpeTeHre  OOyYaroIIMMHUCA  KOMIETEHTHOCTM B pallMOHAJIbHOM
IPUPOIOIIONIB30BAaHNUN (COONIOZEHUE MpPaBWI MOBEACHUS B NPHUPOAE, OXPaHbI
BUJIOB, IKOCHCTEM, OHOC(hepbl), COXpaHEHUH COOCTBEHHOT'O 37J0POBBS U 370POBbS
OKpYXXaromux Jrojied  (coOmromeHuss Mep npodmiakTuku — 3a0oJieBaHUMH,
obecrieueHrne O€30MaCHOCTU KU3HEAEATETbHOCTH B UYPE3BBIYAMHBIX CHUTYALUAX
OPUPOJHOTO W TEXHOTEHHOIO XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUIA U YMEHUH B MOBCEAHEBHOMN KU3HU;

CO3JaHWe  YCIOBUW Ui  OCO3HAHHOTO  BBIOOpa  OOyYaAIOIIMMHUCS
WHAUBUYaTbHON o0Opa3oBaTeabHON TpPaeKTOPHH, CrocoOCTBYIOMIEH



nocieaymmnemMy npodecCuOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHM C
WHAVBUYaTbHBIMU HHTEPECAMH B TIOTPEOHOCTSIMH PETHOHA.

OO6miee yuCiIO YacoB, OTBEICHHBIX HA M3y4Y€HHE OWOJIOTMU Ha yriIyOJIeHHOM
YPOBHE CpemHero oomero oopasoanus, coctabisier 204 gaca: B 10 xracce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezemO).

Ot16op opraHuzanmoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS OHOJIOTUU
OCYIIECTBIISIETCS ¢ YUETOM CHENU(GUKH ero COAEp’KaHWs W HAIMPaBICHHOCTH Ha
NpOAOJIKEHUE OMOJIOrMYecKOro oOpa3oBaHMS B  OpraHU3alUsIX CPEAHEro
po¢eCCUOHATLHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBEJICHHWE JA0OpPATOPHBIX M MPAKTHYECKUX paboT. Takxke ydacthe
O0OyYaroIIMXCsS B BBIMOJTHEHUH MPOEKTHBIX M Yy4EOHO-MCCIEAOBATENBCKUX PaldoT,
TEMaTUKa KOTOPBIX  OMpPEACNSICTCS  yYUTEJIeM Ha OCHOBE HUMEIOIIUXCS
MaTePHATBHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COILEPKAHUE OBYYEHUA
10 KUIACC

Conepxanue mpoOrpammebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHo uroropoit arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOIOTUsl — KOMILIEKCHAs: Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonormyeckue HaykMu M HM3y4yaeMble MMH  NPOOJIEMBI.
DOyHIaMEHTalbHbIC, MPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIC WCCICAOBAaHUS B
OMOJIOTHH.

3HaueHue Ouonoruv B GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBszanHple ¢ Ouonorued. 3HaueHHe OMOJIOTUU B
NPAKTUYECKON JIEATEIIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
MIPOMBIIUIEHHOCTH, OXPAHE MPUPO/IBI.

JdeMoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBus,
V. I'apgen, I'. Mennens, B. . Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Peconckuii, . Yorcon, ®@. Kpuk, JI. K. benses.

Tabmunpl U cxembl: «CBsi3b OMOJIOTUM C JAPYTMMH HaykamMuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHE

XKuBble cuctembl Kak mpeaMeT wu3ydeHus Ouonormm. CBOWMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JAUCKPETHOCTh U LEIOCTHOCTD,
CJIO0XKHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAaMOOpPTaHU3ALMA,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3alMd KUBBIX CHUCTEM: MOJIECKYJISPHBIM, KJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBI, MOIMYISLIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(OuoreoneHoTudeckuii), Ouocdepusiii. Ilporeccel, mnpoucxopse B KUBBIX
cucremax. OCHOBHbIE Mpu3HAaKU KUBOro. JKu3zHb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, nzydaroiye »KuBble CUICTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3ALNU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorudyeckoid Hayku. HaOmronenue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3AIMs, MeTaaHaIu3. [lonsTHe 0 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. IlnaHupoBanue skcriepuMenta. lIlocTtaHoBKa U
npoBepka runore3. HyneBas runores3a. Ilonstre BbIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIleHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepumeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmumpl u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HU», «buomoruueckue
cuctembl», «CBOWCTBAa KUBOW MaTepUH», «YPOBHU OpraHu3alli >KHUBOH
npupoasl», «CTpoeHue >KUBOTHOM KIETKW», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opranuszma», «bworeomenos», «buochepa», «Metossl
U3YYEHUS JKUBOU NPUPOIBI».



OGopynoBanue:  JyabopaTopHoe  OOOpyJIOBaHWE ISl  IPOBEACHUS
HAOIIOICHUI, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lIcrnonb30BaHKWE PA3IUYHBIX METONOB IIPH
W3YYEHUHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHMIIA >KUBOro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPUH.

Metonbl  MOJEKYJISIPHOM M KJIETOYHOW  OMOJIOTMH:  MHKPOCKOIHS,
xpomatorpadus, 3eKTpodope3, METOJ MEUEHbIX aTOMOB, IuddepeHinanbHoe
HEeHTpU(YTrUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
K1emok. DIEeKTpOoHHasi MUKpockonus. Koxgoxanvnas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. IlIBann, M. Lllnelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«McTopust pa3BUTHUSI METOA0B MUKPOCKOITUI).

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparsl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

IIpakTnyeckas padora «/3ydyeHne MeETONOB KJIETOYHON OWOIOTHU
(xpomatorpadus, smekTpodope3, audpdepeHIrAIbHOE LIEHTPUPYTHPOBAHHUE,
[I1IP)».

Tema 4. Xumnueckasi OpraHu3anms KJICTKH

XUMHUYECKAM COCTaB KJIETKHA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n e€ ponb Kak pacTBOpUTENs, peareHTa, ydyacThe B CTPYKTYypUPOBaHUU
KJIETKH, TeIUIoperyysanuu. MuHepalibHble BelllecTBa KIETKH, UX OHOJorhyecKas
poJib. Posib KATHOHOB M AaHUOHOB B KIIETKE.

Opranuyeckre BellecTBa KIETKU. buosormyeckne mnoiumepsl. benku.
AMMWHOKHCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeakoBoOM Mosiekyibl. [lepBudHas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTUYHas, YETBEPTHUUHAS
cTpykTypbl. Jlenatypamus. CsoiictBa OenkoB. Kiaccudukarms  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.

VYraeBoasl. MoHOCaxapuibl, IUCaXapuibl, OJIMTOCAXapUIbl U TIOJIUCAXAPU/IBI.
OOuuit  1uiaH cTpoeHuss U (PU3MKO-XMMHUYECKUE CBOMCTBA  YIJIE€BOJIOB.
buonornyeckue GyHKIMH yrIIeBOIOB.

Jlunuael. ['uapodunbHO-rUApOoPOOHBIE CBOMCTBA. Kitaccudukaiys TUIuao0B.
Tpurnunepunsl, (ochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO1Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYUYECTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOITYIIPOHUIIAEMOCTb.

Hyxkneunnossie kucnorel. JJHK u PHK. Crpoenue HYKIEMHOBBIX KHUCIOT.
Hyxkneorunpr. Ilpunnun kommuiementapHoctd. IlpaBmino Yapradda. Crpykrypa



JIHK — nBoitnas cnupasib. Mectonaxoxaenue u ouonornueckue Gynknuu JJHK.
Buae PHK. ®yukunu PHK B kiterke.

Ctpoenue monekyinbl AT®. Makpospruueckue cBsizu B moisiekyjae ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX (PYHKIUU B
kinetke. [pyeue wuyxneozuompughocgpamor (HT®). CexenupoBanue J[HK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrpyktypHas Ouojorusi: OMoXuMHUYECKHe U OMOPHU3UUECKUE HCCIeTOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooenuposanue
CMpPYKMypsl U QYHKYUi OUOMONEKYI U UX KOMNIeKkcos. KomnvlomepHuli ouzatin u
OpeanuyecKull CuHme3 OUOMOJEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanun

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOW
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuupsl u cxemsl: «llepuoanueckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKynsl BOAbl», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€KOBOW MOJEKYIbl», «CTpOeHHE MOJEKY
yraeBoaoBy», «CTpO€HHE MOJNEKyJl JunuaoB», «HyKIeMHOBBIE KHUCIIOTBD,
«Ctpoenue monexkynbl ATO.

OO6opynoBaHue: XuMUYeCcKas 1ocyia u 000pyJ10BaHuUE.

JlabopaTopHas padora «O0OHapyKeHHe OETKOB C MOMOIIBIO KaUYeCTBEHHBIX
peAKIUIA.

JlaGoparopuass  paGora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCJHOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue 1 PyHKIHMH KIETKH

Tunel KIETOK: JyKapHOTHYEeCKas W npokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BAHUS KIETKH.

CrtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTeHka OakTepuii v apXei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIeTOK. MecTo U pojib IpOKapuoT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAaHUE AYKApUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (tiazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEIECTB 4Yepe3 IUIa3MaTUUYECKYI0 MEMOpaHy: NMacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora Harpuid-
KaJHUEeBOr0 Hacoca. DHIOLMTO3: MUHOLUTO3, (aromuros. Dk30uuTo3. Kinerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuOoB.

[urormna3ma. [luto3ons. [{utockener. [IBuxenne nuromiazmbl. OpraHouabl
kietkd. OnHOMEMOpaHHBIE OpPraHoOWAbl KIETKH: JHAOIJIa3MaTHYeCKas CeTh
(OIIC), anmapat I'onblku, JTU30COMBI, UX CcTpoeHue U GyHKUUHU. B3aumocBs3b
OJTHOMEMOPAHHBIX OpraHouAoB KJieTkH. CTpOeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6enkos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3



KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbId)  SHIOIUIaA3MATUYECKUN
peruxkynym. CekperopHas Qpynkuus anmapara ['omabmxu. Moougurxayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eTokK. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKHA:  MHUTOXOHAPHUH,  IJIACTHUJIBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (GyHKIIMA MHUTOXOHApPWUN ® Tutactui. llepBudHEIe,
BTOPUYHBIE U CJOXHBIE  IJIACTUAB  (DOTOCHUHTE3UPYIOIIHUX  DYKAPUOT.
XJI0pOMIacThl, XPOMOILIACTHI, JIEHKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouasl kietku CtpoeHue M (PyHKIIUU HEMEMOpPAHHBIX
OpraHoOMJI0B KJIETKU. Pu6ocomsl. IIpomesicymounvie Gunamenmol.
MuxkpodunamenTsl. Axmunogvlie Muxpoguramernmol. MpllIeUHbIE  KIIETKH.
AxmuHo8ble KOMNOHEeHMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KierouHbrit
neHtp. CrTpoeHHe | JABWKEHHE KIYTUKOB M pPECHUYEK. MUKpOTpyOOUYKH
muroruiasmel.  Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. MomopHhwie benku.

Anpo. Ob6onouka s/ipa, XpOMATHH, KapHUOILIa3Ma, SJIPBIIIKUA, UX CTPOEHUE U
bynkuuu. Anepubiii 6enkoBblii Marpukc. IIpocTpaHcTBEHHOE pacmloIOKEeHHE
XpOMOCOM B UHTEp(pazHOM szpe. Idyxpomamun u cemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. JJunamuxa sdepuou obonouku 6 mumo3se. Aoepmviii
MpaHCHOpm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KjieTku», «CTpoeHHe  pacTUTENbHOM  KIeTkuW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NPOKapuOTUYECKOU KIETKH.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIIpEnaparbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlaGoparopuass padora «/3yueHHe CTpPOEHUA KIJIETOK Pa3IUYHBIX
OpraHU3MOB.

IpakTHuyeckas padora «3ydeHrne CBOMCTB KJICTOYHON MEMOpaHBI.

JlaGoparopuass pabGora «lccrmenoBaHue miazmoin3a W JIETUIA3MOJIN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMUTOIUIa3Mbl B
PaCTUTENBbHBIX KIIETKaX».

Tema 6. O0MeH BeliecTB M NPeBpalleHie JHEPIUU B KJIeTKe

AccuMUIISAIMA U TUCCUMUWIALIMS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOHBIN U TeTepOoTpoHBINA. YUacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruyeckoe oobecrnieueHue kierku: mpespamienue ATD B
oOMeHHBbIX Tporeccax. DepMEHTAaTUBHBIM XapakTep peaKUUil KIETOYHOTO
metabonuzma. DepMeHTBl, UX CTPOCHHE, CBOMCTBA W MEXAaHM3M JCUCTBUS.



Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
AKTUBATOPBI M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BeEHIECTB B KieTke. dorocuHTEs.
AHoKkcueenHbIll U OKcuceHHbll omocunme3 y baxkmeputi. Ceemocobuparowue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yenmpa. Poib XJI0OpoIiacToB B mpouecce
¢dorocunreza. CBeroBast u TeMHOBas ¢a3bl. Pomoovixanue, Cs., C4. u CAM-munuv
¢domocunmesa. IlponykTuBHOCTh (GoTOCHHTE3a. BnusiHue pa3nuuHbiX (aKTOpOB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaYeHue (GOTOCUHTE3A.

XEeMOCHUHTES. Paznoobpasue OpPraHnu3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOIIUE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOIJOPOAHbBIC
OakTepun. 3HAUYCHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’3pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. OTtansl DHEPTETUYECKOTO oOMeHa.
[ToaroroButenbHBIN ATaM. I THKOIN3 — OECKUCIOPOAHOE PACIICINICHUE TTIOKO3HI.

buonorudeckoe oKMcieHUE, WK KIETOYHOE JibIXaHue. Polib MUTOXOHIpHIA B
npoueccax Ouonornyeckoro okuciaeHus. Lluknmyeckue peakunn. OKUCIUTETBHOE
dbochopunupoBanme. Iuepeusi memoOpaHnozo 2padueHma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMEHa BelecTB nepes aHa3PpOoOHBIM. DP(HEKTUBHOCTh SHEPTETHUECKOTO OOMEHA.

JdemoHncTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Onrenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DOTOCUHTE3Y», «IHEPTETUUECKUI 00MeH», «buocunTes
6enkay», «Ctpoenue pepMenTay, «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYIOBAaHHME JISI MPUTOTOBJICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHass  padora «/3yueHHME  KaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl UM KaTaias3bl)y.

JlabopaTtopHass padora «M3yueHue ¢GepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCHIa BOJOPO/a B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JladbopaTopHas pabora «CpaBHeHue mpoiieccoB (OTOCHUHTE3a U
XEMOCHHTE3a.

JlabopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacaeacreennass uHpopManus U peajgu3anus eé B KJIeTKe

Peakiun marpuyHoro cunresa. [IpUHIUN KOMIJIEMEHTAPHOCTU B PEAKIUAX
MaTPUYHOIO cuHTe3a. Peanusanus HaciaeacTBeHHOW nHpopMauuu. ['eHeTnueckuii
KOJ, €ro cBoMcTBa. TpaHckpunuus — MarpuuHblii cuHTe3 PHK. IIpuHnmmne
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xnemxe. Hexooupyrowue PHK.



Tpancnsuus u e€ sranbl. Yyactue tpancnopTHeix PHK B 6nocunTese Genka.
VYcnoBust OmocuuTeza Oenka. KomupoBanme amuHOKHCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IIPOKAPUOT U IYKApUOT. Perynsuus akTUBHOCTH T'€HOB y IMPOKApuoOT. ['umoresa
onepona (®. XKako6, XK. MaHno). MonexynsapHvie Mmexanuzmvl SKCHPECCUUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsuus 0OMEHHBIX
poleccoB B KieTke. KileTouHblil romeocTas.

Bupychl — HekseTouHble (OpMbI KU3HU U 00JIMraTHbie mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axkmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XuUBOTHbIX, pacTeHuit. CIIN], COVID-
19, counanbHpie 1 MEAUIIMHCKUE TPOOIEMBI.

Buoungopmamura: unmeepayus u ananus oorvuux maccugog («bigdatar)
CMPYKMYPHBIX Ouo02UuYecKux oanHolx. Hanomexuonozuu 6 ouonocuu u meouyuHe.
IIpoecpammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKkapcma.

JdemoHcTpauumn

[Toptpetsr: H. K. Konsuos, /. Y. IBanoBCKuM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodaru».

IIpakTnueckas padora «Co31aHue MOJIEIH BUPYCa.

Tema 8. 7/KusHeHHbI HUKJ KJICTKH

Kinerounsli 1ukin, ero mnepuoasl M peryisuusa. MHrepdaza u  MUTO3.
Oco0eHHOCTH TIpoIlecCoB, MpoTeKarmux B uHTepdase. [loaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCHHTETHYCCKUH (MMPEMUTOTHIECKHUI ) TIEpUOABl MHTEP(a3HI.

Marpuunsiii cunte3 JIHK — pennmukauus. [Ipunnunsr perumkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAIIICIBbHOCTD.
Mexanuszm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeiaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblid  HaOOpsl  XpoMocoMm. ['omonoruunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

Jenenne knerkm — wmuTo3. CTaguum MHTO3a W MPOUCXOIAIINE B HUX
npoueccsl. Tunbel Muto3a. KaproknHe3 u 1uMTOKMHE3. buonorndeckoe 3HadueHue
MHUTO34.

Perynmauuss murornueckoro nukiaa kierku. [Iporpammupyemas knerodyHas
rubenp — arnomnro3.

Knerounoe sapo, XpoMocoMmbl, (DyHKIIMOHalbHAasg TeHOMUKA. Mexanuzmvl
nponugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «ljugposas
KliemKka» — ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu



Tabmunpl U cxeMbl: «OKU3HEHHBINM MUK KIeTKu», «Murtos», «CtpoeHue
xpomocom», «Permukanust JJHK».

OGopynoBaHHEe: CBETOBOM MUKPOCKOI, MUKpOTpenaparsl: «MHUTO3 B KIIeTKaxX
KOpPEIIKA JTYKa.

JlaGoparopHasi  pabora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIpenaparax.

JladbopaTopHas pabora «HabGnoneHue MUTO3a B KJI€TKaX KOHYMKA KOpelIKa
JyKa (Ha TOTOBBIX MUKPOIIpEapaTax).

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHUu3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJIETOUYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOGHHUS U JKU3HENEATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NMPOTUCTHI. KOTOHMAbHBIE OPTaHU3MBI.

B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. OpranusM Kak €IMHOE 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHA,
MOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUMI U paCcOI0KEHHs TKAHEH B OpraHax pacTEHUM.

TKaHW >KMBOTHBIX W YE€IOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIWATIbHAS,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpOeHUs, (YHKIUUA U
PAacoIOKEHUS TKAHEW B OpPraHax XUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHui. OpraHbl u
CHCTEMBI OPTaHOB KMUBOTHBIX U YelIOBEKa. DYHKIIMK OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactennii. CkeneTbl OJHOKIETOYHBIX
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THIBI COCTMHEHHS KOCTEN.

JIBmokeHue  opraHu3moB.  JIBM)KEHHME  OJHOKJIETOYHBIX  OpPTaHWU3MOB:
aMEOOMIHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MBl M HACTUU. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbImieyHas cuctema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlornomeHue BOABI, YIJIEKMCIOrO ra3a W
MUHEPAIBHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >KUBOTHBIX. BHYTpuNonocTHOE U
BHYTPHUKJIETOYHOE MHIlIeBapeHue. [IuTtaHne no3BOHOYHBIX >KUBOTHBIX. OTHeEIbI
NUIIEBAPUTEIBHOrO Tpakrta. [IumeBapurensHble xkenmesbl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteruil. J[prxanne xuBoTHBIX. b dy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTkU. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe Apixanue. JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX TTO3BOHOYHBIX KMBOTHBIX.
JlpIxaTenpHas cUCTeMa 4YelOoBeKa. MeXaHU3M BEHTWIAIMU JETKUX y NTUIl U
MIIeKonUTarouX. Perymsamnus npixanus. J{prxarenbHbie 00BEMBI.

=~



Tpancnopt BewIeCTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUHU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassl.
KpoBeHocHasi cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum KkpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX >KMBOTHBIX. Pabora
cepla U €€ perysiius.

Brinenenne y opranusmoB. Beinenenue y pacrenuil. Beigenenune y
#KUBOTHbIX. CokpaTuTenbHble Bakyonn. Opranbel BbigeneHus. OunbTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJIEIEHUS.
CBs13b MOJIOCTH T€NA C KPOBEHOCHOM M BBIICIUTENbHON cucTeMamu. Briienenue y
MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHHUE
HeppoHa. OOpa3zoBaHHE MOUHU Y YEIOBEKA.

3ammra y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M UHUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pacTEHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOM 3a1UThl. ODUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX KMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opraHu3ma ot OonesHed. IMMmyHHas cucrema 4denoBeka. KieTouHslil u
T'yMOpaJbHbIH UMMYHHTET. BpoXIE€HHBIM U TPUOOPETEHHBIM creruduuecKuii
UMMYHUTET. Teopus KIOHAJIbHO-ceneKkTuBHOro ummynurera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Paznpaxxumocte u  perynsiuuss y  OpraHm3MoB. PazgpaxumocTs y
OJIHOKJIETOYHBIX OpraHu3sMoB. Takcuchel. PazgpaxkumocTs © perynsiuus Yy
pacteHuid. POCcTOBBIE BEMIECTBA U UX 3HAYEHUE.

HepBuass cucrema u pediieKTopHass peryisiius y S>KHUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. JBOJIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y XKHUBOTHbIX. OTHEIBl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexkc u
pednexTopHas nyra. bezycioBHble U ycI0BHBIE pedIeKChl.

I'ymopanpHas perynsuus W 3HAOKPUHHAs CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3bpl 3HAOKPUHHOM CUCTEMBI M HX TOPMOHBI. JlelcTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucTeM. [ unoranaMmo-runodusapHas
cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. 11aBnos.

Tabmuiet 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopocian», «bakrepun», «lIpocreimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CuctemMbl OpraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOISI,
«CTpoeHue JIMCTOBOM IUIACTUHKM», «TKaHM XHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmieuHas  cucremay,
«BprgenurenbHas cucteMa», «HIOKpUHHAA cuctema», «CTpoeHHe MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTEHUI,



«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX KHUBOTHBIX», «CTpO€HHE THUIAPHI»,
«CTtpoeHue miaHapuu», «BHyTpeHHee cTpoeHue H0XKJeBoro uepmsi», «HepBHas
cuctema poeio», «HepBHas cucrema srymku», «HepBHas  cucrema
npecMmbikatoniuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIIeKOTUTarouXx», «HepBHas cucrema uenoBekay, «Peduexcy.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIIpENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, MTJIOKOXXKHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUJIEKIIMH OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeIOBEKa,
o0opyaoBaHUE AJIsi JEMOHCTPALIMU MOYBEHHOTO U BO3AYIIHOTO MUTAHUS pACTEHUH,
pacHIeTUIeHHs KpaxMalia U OeIKOB Mo IedcTBHEM (epPMEHTOB, 00OPYIOBAHUE IS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JBIXaTENbHBIX JBUKEHUM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «3ydyeHue TKaHeW pacTEHUIN».

JlabopaTopHas padora «/3yueHne TKaHEl KUBOTHBIX».

JlabopaTopHas padora «/3yueHre opraHoB IIBETKOBOTO PACTECHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OPraHu3MoOB: Oecrosnoe (BKJIIOuYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrorioro  pa3MHOXEHUsS:  TMMOYKOBAaHUE,  CIOPYJISIUS,
dbparmenTanus, KJIOHUPOBAHUE.

ITonoBoe pasmuokeHue. IlomoBbie KIeTKW, WiIM Tramerhl. Meio3. Craauu
Mmeiio3a. [ToBegenne xpoMocoMm B Meito3e. Kpoccunrosep. bruonorudueckuii CMbICI
M€i03a W TOJOBOro mporecca. Melo3 W €ro MecTo B KU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsurue. ['ameTorenes y »KuBOTHbIX. I10710BBIE KeETe3bl.
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CtpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOPUOHAIBLHOE pa3BUTHUE JKUBOTHBIX. (CrnocoObl
OIUIONOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [TapTeHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUOJIOTUsl — HayKa
O pa3BUTHH OPraHU3MOB. Mopghocene3 — oOna u3 2naeuvix npooiem dMOPUOIOCUU.
Konyenyuss  mopghocenos u mooenu mopgoeenesa. Cramuum sMOpUOreHesa
KUBOTHBIX (Ha mpumepe Jaryuiku). JpoOnenwe. Tumbl  apoOieHuUs.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munovl
onacmyn. OCoOOCHHOCTH JPOOJICHUST MJICKOMUTAIONIUX. 3apObIINICBbIE JIUCTKU
(racTpyssiiust). 3aKiiajgKka OpraHOB U TKaHEW U3 3apOJbIIIEBbIX TUCTKOB. B3anmHoe
BJIMSIHUE YacTel pa3BUBAIOIIETOCs 3apojbilia (3MOpHOHANbHAS WMHIYKLIHUS).
3aknazka TUIaHa CTPOEHMSI JKUBOTHOTO KaK pe3yJbTaT HUEpPapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BinusHue Ha SMOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(bhaKTOpOB OKPYXKAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. I[locTomOpuonanbHBI mepuoxa. Ilpsmoe u
Henpsimoe paszBuTHe. PasButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX H



MO3BOHOYHBIX >KUBOTHBIX. bHONOrMYEeCKO€ 3HAYEHHE MPSIMOr0 U HEHNPAMOTro
pa3BUTHUS, UX PACIPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTopbl
PEryJSIUU POCTA )KUBOTHBIX U YyenoBeka. CTaanuu moCTIMOPHOHAIILHOTO Pa3BUTHUSA
y ’KMBOTHBIX U uesioBeka. [leprnoapl oHToreHesa uenoBeka. CTapeHne U CMEpPTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smHoxxeHne u pasButue pacteHuid. ['amerodutr m cnopodur. Meiio3 B
KU3HCHHOM 1wWKiIe pacterwit. OOpa3oBaHwe cmop B TMporecce Mekosa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoilHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pPa3BUTHE CEMEHMU.

MexaHu3Mbl peryadiuu OHTON€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptperst: C. I'. HaBamun, X. [lIneman.

Tabmuisl U cxembl: «BereratuBHoe pa3MHOXeHHE», «Tumnel Oecnoyoro
pa3sMHOXEHUsD», «Pa3MHOXKEHHE XJIaMHJIOMOHAJbl», «Pa3MHOXKEHHE 3BIJIECHBIY,
«Pa3MHOXeHUE TUAPBIY, «Meno3y, «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMIEKIIETKU U crepmaTo3ouaa», «OCHOBHBIE CTaJAWM OHTOreHe3ay, «lIpsMoe u
HEIpsIMOe pa3BuTHE», «Pa3BUTHE MaHCKOro xyka», «Pa3Butue capaHuny,
«Pa3zButne narymkm», «/{BOMHOE OIIONOTBOPEHHE Yy ILBETKOBBIX PAaCTEHUN,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JIBYAOJIbHBIX pacTeHUi», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKuU3HEHHbIM UHUKI MXxa», <«KWU3HEHHBIN  [UKI
MaropOTHUKAY, «KU3HEHHBIN LUKIT COCHBI.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SHUIEKIETOK |
CIIEpMATO30UI0B, MOJAENb « UK pa3BUTHS JATYIIKN.

JlaGoparopHasi pabora «/3ydyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTyeckas padora «BbIABICHME TPHU3HAKOB CXOJCTBA 3apOABIIIEH
MTO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIINX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HaCJEeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHNu3MoOB

Uctopust cTaHOBIEHUS W pa3BUTUS TEHETUKUM Kak Haykd. PaGoter T
Mengnens, I'. ne ®pusa, T. Moprana. Ponp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6orer H. K. KonmbmoBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE€ TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC INPU3HAKHA, JOMWHAHTHBIA M PELECCUBHBIN
PU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YACTAsI JIUHUS, THOPUIbI, TEHOTHUII, PEHOTHII.
OCHOBHBIE ~ METOJbl ~ TE€HETUKH: THUOPUAOIOTHYECKUN,  ITUTOJIOTHYECKUM,
MOJIEKYJISPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



[Toptpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeB-PecoBckuii.

Tabnuibl u cxembl: «MeTobl TeHETUKNY, «CXEMbI CKPEILIUBaAHUS.

JladopaTopHast pabora «J/Ipo3odmima Kak OOBEKT T'€HETHYECKHX
HUCCIICIOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblli 3akoH MeHaenss — 3aKOH
eanHooOpasusi ruOpuA0B repBoro nokosieHus. [IpaBuno qomunupoBanus. Bropoit
3aKOH Menzaenss — 3aKOH pacuCIUIeHUsl IPU3HAKoB. L{UTosormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpEIIUBaHusl. [ UImoTe3a YMCTOTHI raMeT.

AHanuzupyroniee ckpemuanue. [IpoMexxyTouHblii XxapakTep Hacleq0BaHHUS.
Pacmeruienre npu3HakoB pU HENOJIHOM JOMUHUPOBAHUHU.

JuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aKOH HE3aBUCUMOTO
HACJIEIOBAHUA  MPU3HAKOB. [{uTomornueckue  OCHOBBI  JUTUOPHUIHOTO
CKpCIIIMBAHUS.

Cuemnennoe HacnenoBanue mpusHakoB. Paboter T. Moprana. CrerieHHOe
HACJIEJOBAaHWE T€HOB, HAPYLIEHHWE CLEIUICHHS MEXAY TeHaMu. XPOMOCOMHAs
TE€OpHUs HACIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M OIpEAENeHus mona. AyTocOMbl U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHsii M TEeTepOorameTHbI IoJ. ['eHeTuueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CUETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. Ilneiorponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIN aenu3M. B3auMonencTBue HEauIeIbHbBIX TI'E€HOB.
Kommiiementapuocts. Dnucras. [lonumepus.

I'enernueckuil KOHTPOJb PAa3BUTUs PACTEHUM, JKUBOTHBIX U YEJIOBEKA, a
Takke (PU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOUOT€HE3a, MEXAHU3MbI B3aUMOJIEHCTBHSI «XO35IMH
— TApa3uT» U «XO35IMH — MHUKpOOUOM». ['€HeTHYeCKHe acmeKThbl KOHTPOJIS U
U3MEHEHHsI HaCJIEJICTBEHHON MH(OpMAIMHU B TTIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmumpl u cxemsl: «IlepBoiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akoH
Menpaens», «AHAUM3HPYIOUIEE CKpelIMBaHUEe», «HemonmHoe QOMUHUPOBAHUE,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30uibl», «['eHeTuka Tmoiay,
«Kapuotun denoseka», «Kapuorun npozoduibl»y, «Kapuotunm nOTHIBDY,
«MHOX€eCTBEHHBIN ajIenu3My, «B3auMoaeiCTBUE T€HOBY.

OOGopynoBanue: MojeNlb i JEMOHCTpalMud 3aKOHOB e€IMHO00pa3us
rUOpUIOB TIEPBOrO TOKOJICHUSI M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHAa HE3aBUCUMOI'O HACJIENOBAaHUS IPU3HAKOB, MOJIEIb A
JEMOHCTpAallMM CIIETJIEHHOIO HACJIEJOBAHUS TPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKponpenapar: «Jpo3zodunar.



IIpakTuueckass padora «V3yueHue pe3yJbTaTOB MOHOTHOPUJIHOTO
CKPENINBAHUS Y TPO30PUITBIY.

IIpakTnueckas  paGora  «/3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpenbl mpu  GopmupoBaHuu (peHoTHna.
N3menunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
VU3MEHYMBOCTH: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.

MoaudukanuonHass u3MeHYMBOCTh. Ponb cpeast B GopMUpOBaHUU
MoIU(PHUKAIMOHHON M3MeHunBOCcTH. HopMa peakiuu npusHaka. BapuanmoHHbBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MoauUKaIMOHHOU
VU3MEHUYHUBOCTH.

I'eHoTnMyeckass U3MEHUYUBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYNBOCTH.
Bupl reHoTHIIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Meio03 W TIOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTHU B CO3/IaHUU
F€HETUYECKOr0o pa3Hoo0pasusi B Mpeiesax 0JJHOr0 BUA.

MyTanroHHass W3MEHYMBOCTb. BHAbBl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUHPOBAaHHbICE MyTaluud. SnepHble U
nuTOIUIa3MaTuiyeckue mytanuu. CoMaTU4ecKHe M MOoJIoBble MyTauu. [IpuyunHb
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacieacTBeHHoM m3MmeHyuBoctu (H.M. BaBunoB). BuesnepHas M3MEHUHMBOCTHh U
HACJIEICTBEHHOCTb.

Onuecenemuxa u DNUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
HAac1e0068aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCcTpanuu

[Toprpersr: I'. ne ®pus, B. Moranncen, H. Y. Basuiios.

Tabmumst u  cxembl: «Buasl  u3meHuuBoCcTU», «MoaudukanroHHas
W3MEHYHUBOCTbY, «KomOuHaTuBHas W3MEHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHerndeckre 3a00eBaHus YenoBekay, « BUbl MyTaui».

OO6opynoBaHue: XUBbIE U TepOapHBIC IK3EMIUISIPHl KOMHATHBIX PacTEHUH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3IUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEM
MOIU(PUKAIMOHHON HW3MEHYMBOCTU. [locTpoeHne BapwaIlMOHHOTO psAla |
BAPUALMOHHOW KPUBOW.

IIpakTnyeckas padora «Mytamuu y apo3oduiasl  (HA TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eneTuka 4esioBeka

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HUCCIEIOBaHUsS TI'€HOMaA
yelnoBeKa.  MeToabl  M3YyYEeHHMS] TE€HETUKM  4YEJIOBEKA: T'E€HEAJOTMYECKHUi,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJISLIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHUE reHOTHIA!



NIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
IT11P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUS YelloBeKa. | eHHbIC M XpPOMOCOMHEBIC
00Jie3HM 4YenoBeKa. boJIe3HM C HacleNCTBEHHOW MPEeapacioNoKEeHHOCTHIO.
3HaYEHHE MEIUIMHCKOW I'€HETUKU B MPEIOTBPALICHUH U JICUEHUN T€HETHYECKHUX
3a0oneBaHuil yenoBeka. MeauKO-TeHEeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [IOHATHE «TE€HETHYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUMN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTopbl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K
(¢u3nuecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolleil cpeasbl. I'enernyeckas
IIPEAPACIION0KEHHOCTh YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanun

Tabmuier u cxembl: «Kapuotun demoBeka», «MeToabl U3yUYeHUS TEHETUKH
yenoBekay, «I eHernyeckue 3a001eBaHUs YEIIOBEKAY.

IIpakTHuyeckas padora «COCTaBICHHUE U AHAIU3 POJOCIOBHOMNY.

Tema 15. Cestekuusi opraHnusmMoB

JlomecTukanuss W CENEeKUUA. 3apOKICHHE CEIEKUUH M JIOMECTHKALIMH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpPOUCXOXICHHS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHHUN U MOPOJ
#uBOTHbIX. Copr, MoOpoma, mTaMM. 3aKOH TOMOJIOTMYECKHX PSAOOB B
HacaenacTBeHHOM wu3MeHuumBoctw H. WM. BaBumioBa, ero 3HaueHue JJIs
CEJICKIIMOHHOM pabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VHIVUBUYaJbHbIN. Otanbl  KOMOMHAIIMOHHOM  CEJEKIIUH. HcnbiTanue
Ipou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TMOMOIIBI OIEHKHU
¢dbenoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoInbio aHanmmza JJHK.

HckyccTBeHHBIM ~ MyTareHes Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PannanmoHHplii 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJbTYPHBIX
¢bopm opranuzmoB. lcrnonab30BaHHE TE€HOMHOIO PEJAKTHUPOBAHUS W METO/IOB
pexomOuHaHTHBIX JIHK 17151 momy4yeHus: MnCXoIHOro MaTepualia Jyuisl CeNIeKIUH.

[Tonyuenune MOJIUTUIOU/IOB. BnyrpusuaoBas ruOpuInu3aIvs.
bnuskopoacTBeHHOE — cKpemMBaHue, WM UHOpuAuHr.  HeponactBennoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUIN U JKUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHUE U U3YUYEHUE T'C€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX pOAMYEH i1 CO3/IaHMsl  HOBBIX COPTOB M THOPUIOB
CENbCKOXO3SMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpaneHue u  ynpaejleHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8bIX Nopoo, TUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbLIX UCCe008aHUI,
nepeoosvix uoel u NepCcneKmuBHblX MexHoI02UL.

JdemoHncTpanuu



[Toptpersi: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSAOB B HACIEACTBEHHOW H3MEHYMBOCTH,
«Metopsl cenekmmny, «Otnanéunas rudpuauzanus», «MyrtareHesy.

JlaGoparopHast padora «3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHuasi padora «/3ydueHue METOI0OB CEIECKIIUU PACTEHUI.

IIpakTueckas padora «IIpuBrnBKa pacTeHHI».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MIJIEMEHHYIO bepmy,
COPTOHUCTIBITATEIILHBIM YYaCTOK, B TEIUIMYHOE XO3SAKUCTBO, B JaOOpaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0TMS U CHHTETHYECKAsA OMOJIOTHA

OOBEKTHI, UCTONB3yEeMble B OHOTEXHOJOTHH, — KJIETOYHBIE W TKaHEBbHIE
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTEPUCTHUKA. TpanuuuronHas
OMOTEXHONOTHSA:  XJICOOMEeUeHrne, TMONMYyYEeHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BUHOAenue. MukpoOuonoruueckuid cuHTe3. OOBEKTHI MHUKPOOHUOIOTMYECKUX
texHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTMil U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LIE€JIbIO MOJTYYEHUS OPraHU3MOB M MX KOMIIOHEHTOB,
COJIepKaINX HE BCTPEUAIOIIHNECS B IPUPOJIC OMOCUHTETHYECKHUE TTYTH.

Knerounas unxkeHepus. MeTonbl KyJIbTyphl KIETOK M TKAHEW pACTEHUN H
#*uBOTHbIX. KpuoOanku. Comaruueckas TruOpuaAM3alUs W COMATHYECKUM
smOpuoreHe3. lcnonapb30BaHWE TaIuIOMIOB B CENEKUMU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTIOHANbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpYKIMS
AWLIEKIIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/l TpaHCIUIAHTALUUH SIEP KIIETOK.
Texnonozuu 0300po8renusl, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbIYP.

XpoMOocOMHass WU TeHHas WHXKeHepusa. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHanTHeix JIHK. Coszdanue mparnceennvix opeanuzmos.
JIOCTH>KEHUsT W TMEpPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  MHKEHEPUHU.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOIIEMbI TEHHON HHKEHEPUU.

Menuuuackue 6norexnonorun. [loctrenomuas nudposas menunuHa. TTLP-
JMarHocTuka. MeTaboJIOMHBIN aHallu3, TEHOLICHTPUYECKUNM aHaJIU3 MpoTeoMa
YEIOBEKA JUISI OLUEHKHA COCTOSIHHMS €ro 340poBbs. M Cmoib30BaHHWE CTBOJIOBBIX
kineTtok. TaprerHas Tepanust paka. 3D-OuoumkeHepuss s pa3pabOTKU
dbyHIaMEHTAbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUM, CO3JaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMOMpHUHTHHTa U ckaddoaauHra
JJIs1 pELICHUS 3a1a4 IEPCOHATIM3UPOBAHHON MEIUITUHBI.

CoznaHre BEKTOPHBIX BAaKIMH C IEIbI0 OOecTiedeHus KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MONEKYJISPHBIX MEXaHHU3MOB



dbynaknmonupoBanusi PHK-coaepskamux BUPYCOB, BBI3BIBAIOIIUX 0COOO OIACHBIC
3a00JIeBaHUS YEIIOBEKA U KUBOTHBIX.
JdemoHncTpanuu
Tabmuier 1 cxembl: «/ICMOMB30BaHNE MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
npou3BoCTBeY, «KineTounas unxeHepus», « eHHass HHXEHEPUs».
JladbopaTopHasi padora «/3yueHue 00bEKTOB OMOTEXHOIOTHUN.
IIpakTnyeckas padora «[lomydeHre MOTOYHOKUCITBIX TTPOTYKTOBY.
Jdkckypeusi  «buOTeXHONOrusT — BaKHEWINAs MPOU3BOJUTENIbHAS —CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
Oo0y4YarolmKUMHUCs TMPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHEIE,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbI IO OMOJIOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYalOIIMMUCS POCCUMCKON
IrPaXIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPENCNICHUIO, Haiuuue Momueayuu K OOyUYCHHIO  OHOJIOTHH,
yeleHanpasienHoe pazeumue BHYTPEHHUX YOEKIEHWW JUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW W HCTOPUUECKUX TPATUIUN pPa3BUTHUSA OUOIOTHYECKOTO
3HAHMSL, 20MOBHOCMb U CNOCOOHOCTMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATETbHOCTA IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJOrMYecKoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS — IKOJIOTMYECKOU
KYJABTYPBI, CHOCOOHOCHU CMA8UmMb TN U CTPOUTH KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPOTrpaMMBbl MO OMOJIOTUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOM M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMHU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHS, Ppa3BUTHS BHYTPEHHEH MO3UUUU JIMYHOCTH, NAaTPUOTH3MA U
YBXXECHUS K 3aKOHY M MPaBOIOPSIKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUs, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaauLUsIM MHOTOHALIMOHAJIILHOrO Hapoga Poccuiickont denepanuu, npupoae u
OKpYXaroUIen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS YyuyeOHoro mpeaMera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUYaIOIINXCSl PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEANN3ALNA OCHOBHBIX HANPABICHUN
BOCIIUTATENILHOU JIEITEIbHOCTH, B TOM YUCIIE€ B YaCTH:

1) rpa;ka1aHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OO0S3aHHOCTEH, YBaXKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKON MAEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, pPEIIeHWH YYEOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHbIX, T[IO03HABATENIbHBIX M HCCJIEAOBATEIbCKUX 3aJlady, YBaKUTEIbHOTO
OTHONIIEHUS K MHEHHUIO OINIMOHEHTOB IMpPHU OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOMU WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpEN
PonuHoM, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOW S3BIK U KYJIBTYpY,
IPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOTHOMY HACJIEAUIO U MaMsITHUKAM MPUPO/IbI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUICKUX Y4YEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOI'0 00IIECTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusIMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICHCTBUS JKUBOI NPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GopMHUPOBAHHMS KYJbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIarONmoJy4ns:

NOHMMaHUE U peanu3alnus 370pOBOro U 0Oe30macHoro obpasa >KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peEryisipHas Qunyeckas



AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMaHUE WEHHOCTH TMPAaBWJI HWHIUBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHHE TMOCJEACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOIeHUS
AJIKOT0J151, HAPKOTUKOB, KYpEHUS );

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTbH K TPYAY, OCO3HaHUE IIEHHOCTH MAaCTEePCTBA, TPYA0JIt00UE;

TOTOBHOCTh K AKTUBHOW JMESTENIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKy0 JAESTEIbHOCTD;

UHTEpEC K paslInyHbIM cepaM MpoecCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud #  Pealn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS

AKOJIOTHYECKU 1€1€CO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HMCTOYHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIleCTBOBAHUSI;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM WX BO3MOXHBIX IOCIEACTBUM IS
OKPYXarUIEH CPEIbL;

OCO3HAaHME TJI00aJBHOTO XapakTepa IKOJIOIMYECKUX MpoOjeM U myTed ux
penieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUH OHOJIOTHH
3HAHUS M YMEHUsI TIpU pEelIeHUH NpoOJeM, CBS3aHHBIX C palUOHAJIbHBIM
OPUPOJIONONIIB30BAHMEM  (COONIOJICHHE  MpaBWJI  TOBEACHUS B  MPUPOJIE,
HANPaBJICHHBIX Ha COXPAaHEHHE pPaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, OHoCchephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOLIEH
NPUPOJHON cpeie, YMEHHE NPOTrHO3UPOBATH HEOJAronpUSITHBIE IKOJOTUYECKHUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYKE PA3BUTOTO SKOJIOTMYECKOTO MBIILICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OTbITA NeATeNbHOCTU AKOJIOTMYECKON HAIPaBJI€HHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B MPAKTUYECKOUN JEATEIIbHOCTH SKOJIOTMUYECKOM
HAIPaBJIC€HHOCTHY;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KakK CpEACTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U TIO3HAHUS MUPA;



NOHMMaHue crenupukn OWONIOTMM KaK HayKH, OCO3HAaHHMS €€ poiu B
(GopMUpPOBAHMHU PAIMOHATBHOIO HAYYHOI'O MBIIIJICHUS, CO3/aHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUs 00 OKpYXKAloIIeM MHpEe KaK O €IMHCTBE MPUPOIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHHd MpoOIeM
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJISi COBPEMEHHON NHUBUIM3AINN:
o0ecrieueHrsT HOBOTO YPOBHSI Pa3BUTHUSA MEIUIMHBI, CO3/IaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHbIE  NPOOJEMBbI  pPa3BUTHS
YeJI0BEYECTBa, TIOMCKA MyTel BBIXOAA M3 TNIOOATBHBIX SKOJOTUYECKUX MPOoOieM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCTIONB30BAHUIO TPHUPOIHBIX PECYpcoB W (OPMUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTHYECKUX 3HAHUM B LEJAX
MOBBIIIICHUST  OOIIEH KYJNbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHOW TPaMOTHOCTH OOydarommxcs, GpopmMupyemon
IpU U3yYEHUU OUOJIOTHH;

NOHMMaHUE CYIIHOCTH METOJOB MO3HAHMs, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajau3a W
OOBSICHEHHSI SIBJICHUI OKPY)KAIOIIET0 MUpPa M MPOUCXOASIINX B HEM W3MEHEHUH,
yMEHUE JelaTb OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4dHbIX (aKkTOB U
MUMEIOIINXCS JAHHBIX C IEbIO MOYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus NpooOJieM B peailbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW MAESITeTbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO IESTEIbHOCTh MHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHIO U
camMo00pa30BaHUIO, K AaKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HaHHM 1O OuOIOTHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysbTaThl OCBOCHUSI yueOHOro mpeamera «buosaorusy
BKJIFOYAIOT: 3HAYUMbIe 711  (OPMUPOBAHUS MHPOBO33PCHUS] OOYJAIOITHXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIIEHAYUYHbIE TOHITHS, OTpaKaroIIre
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M CHEeUUPUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBIICHHUE, MPOIIECC,
CUCTeMa, Hay4dHbId (pakT, MPUHIIMI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHS,
UCClieoBaHne,  HaONMo/eHne,  HW3MEpPeHHe, OKCIEPUMEHT ©  JpYrue);
yHUBEpCAJIbHble y4yeOHble JecTBUs (TIO3HABaTelIbHbIE, KOMMYHUKAaTHUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHuE (yHKLIMOHAIBHOM
IPaMOTHOCTM M  COLMAJIbHOM KOMIIETEHIIMM OO0YyYalolIMXCcs; CIIOCOOHOCTH
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCAIbHBbICE yYeOHbIE JICUCTBUS B
II03HABATEJILHON U COLIMATILHOU MPAKTHUKE.



B pe3ynbrare wu3yueHus OHOIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanust y oOywaromerocs OyayT cGhOpPMHPOBAHBI TO3HABATEILHBIE
yHUBEpCAJIbHbIEC yUeOHbIE IEUCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JEHCTBUSA, PETYISATUBHBIC YHHUBEPCAIBbHBIC YYEOHBIE JCHCTBUS, COBMECTHAs
JESITENbHOCTb.

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JIOJIKHBI OTPaXXaTh:

Osaagenue YHHBepPCAJIbHBIMHU yueOHBIMHU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbIEe JIOTHYECKHUE IeHCTBHA:

CaMOCTOSITENNFHO  (OPMYNIHpPOBaTH U aKTyalW3UpOBaTh  MpobIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOCHHWU 3HAHUNA TPHUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHUSI, KllacCUpUKaIuu, 0000IIeHHS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEepPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3M C IPYTUMU TTOHSATUSIMH);

OTIpEEeNATh 1ETU JeATEIbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUH HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJOTMYECKHE MOHATHUS sl OObsICHEHUS (DAKTOB U SIBJICHUU
YKABOU NIPUPOJBI,

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, JCAyKTUBHBIC, IIO
AQHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKIFOUCHUS;

IPUMEHSTh CXEMHO-MOJICITbHBIE cpeacTtBa  JJIA  IpEICTaBJIEHUs
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a
TakkKe  MPOTHUBOPEYMH  Pa3HOrO  POJa,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUs] MPOOJIeMbl C y4E€TOM aHalu3a MMEIOLIUXCS
MaTepHAIIbHBIX H HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHWBATh PUCKU TOCIIEICTBUIN AEATEeIHHOCTH;

KOOPJMHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBUS:

BJIaJIETh HABBIKaMU y4eOHO-MCCIIEIOBATENLCKON U MPOCKTHOM JESITENbHOCTH,
HaBBIKAMH  pa3pemieHus MpodJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEUIEHUS] MPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO
Pa3TUYHBIX METOJIOB TTO3HAHNS,

UCIIONIb30BaTh Pa3IMYHbIE BUABI JIEATEIBHOCTH [0 TMOJYYEHUIO HOBOTO
3HAHMSI, €r0 HWHTEPIpPETAINH, TPEoOpa30BaHUI0O M NPUMCHCHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX IPOCKTOB;



(dbopMHUpOBaATH HAYYHBIN THI MBIIUICHUS, BJIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KITFOUEBBIMU TTOHATUSIMUA U METOJIaMH;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3aJaudl B 00pa3oBaTEIbHOU
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ peHIeHHs, HAaXOAWTh apryMEHTHI JUIS JOKa3aTelbCTBa
CBOUMX YTBEPKIICHHIA, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIIICHHUS,

AHAIM3UPOBATh TIOJNYYCHHBIE B XOJE€ PEIICHHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh IEJICHANIPABIICHHBIN MOUCK TEpeHOca CPEACTB U CIIOCOOOB
JIENCTBUS B MPOPECCUOHATIBHYIO CPENY;

yMEThb TMEPEHOCUTh 3HAHUS B TO3HABATEIBbHYI0 M MPAKTHUECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, MPEJIaraTb OpUTHHAIBHBIC MOIAXOJBI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX WH(MOpPMAIH (TEKCTE Yy4eOHOTrO
nocoOus, HAay4YHO-TIONMYJIAPHOW JUTEpaType, OHOJIOTHUYECKHX CJOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTEepHeTe), aHAIM3UPOBATh
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPENCTABICHUS, KDUTUUECKH OLIEHUBATh
€€ IOCTOBEPHOCTh U HEPOTUBOPEUNUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHATH PA3JIUYHbIE METOJbI MPU TTOUCKE U
otbope Ouonornueckoi MHGOpMaLMKM, HEOOXOIUMOM JIJIsi BHITTOJHEHUS YYEOHBIX
3ajady;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHiA, COBEPIIEHCTBOBATH KYJIbTYpy aKTUBHOTO MCTIOJIb30BAHUS PA3THMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopMaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOIHIIBI, PUCYHKH
" Apyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouonornyeckod HWHGPOPMAIMEH: TMPUMEHATh XUMHYECKue, (Qu3nueckue u
MaTEeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (HOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABAaHWUS W 3alUThl  WHGOpMAIH,
uH(GOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgyajieHre YHUBEPCAJIbLHBIMH KOMMYHHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmmenme:



OCYUIECTBIISTh KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMaJore WM JAUCKYCCHUHU MO CYIIECTBY OOCYyXAaeMOl TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHHS OTHOCHUTEIIBHO BBINOJIHEHUS MpearaeMoun
3a/1a4d, YYUTBIBATb MUHTEPECHl U COIIACOBAHHOCTh MO3ULMNA APYTMX YYaCTHHUKOB
JIMAJIoTa Ui JUCKYCCHUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIEHUS, MOHUMATh 3HAYEHUE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTH IEPErOBOPHI;

BJAJETh PA3JMYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS JPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHUS C MCIIOJIb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTb:

MOHUMAaTh U HCMOJb30BaTh MPEUMYILIECTBA KOMAHIHON W WHIWBHAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
OPUMEHEHUS TPYMIOBBIX (POPM B3aUMOJICHCTBHS MPU PELICHUH YUeOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX NEHUCTBHUHA C Y4YETOM OOIUX
MHTEPECOB U BO3MOKHOCTEMN KaX/10T0 YieHa KOJIJIEKTHBA;

NPUHUMATh [E€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS O €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JIEUCTBUM,
pacnpeneisTh poiu ¢ Y4E€TOM MHEHHM Y4YaCTHHUKOB, OOCYXKIATh PE3yIbTAaThl
COBMECTHOM paboThI;

OLICHMBATh KAyeCTBO CBOEr0 BKJIAJAa M KaXIOr0 yYaCTHHKAa KOMaH/Ibl B
001Ut pe3yabTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh MWJEM C TO3ULUUKM HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpAKEHUE, OBITh HHUITUATUBHBIM.

OgjaieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU AeHCTBUSIMH:

1) camoopraHu3anms:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIIBICHUS MPOOJIEeM H UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LEJIEBbIE U CMBICIOBBIE
YCTAHOBKHU B CBOMX JICMCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K YKUBOW MpUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYXKAIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBIABIIATH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYyaIlUsX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAaH pELIEHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEATIOUTECHHUIM;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMUHBIX MPEINOUYTECHUI;



JieJ1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO LIMPOKOW HPYAULMU B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JeTh  HABbIKAMU  IO3HABaTEJIbHOM  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENIBHBIX TIPOLECCOB, UX pE3YyJIbTAaTOB U
OCHOBaHUIl, UCTHOIb30BaTh NPUEMBI peQUIEKCHH AJsl OLEHKH CUTYyallud, BbHIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBAaTh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHU)KEHMUIO;

OpUHUMAaTh MOTHUBBI W apryMEHThl JPYrMX MpU aHaJM3€ pe3yibTaToB
NEeSATENbHOCTH;

3) npuHsATHE CeOsl M APYTHUX:

OpPUHUMATh ce0sl, IOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPpU AaHAIN3E pPE3yJIbTaTOB
NEeSITENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIUHU APYTOro YEIOBeKa.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJCPXKAHHS Y4eOHOro mpeaMera
«buomorusi» Ha yriayOnEéHHOM YpOBHE OpPHCHTHPOBAHBI Ha OOCCIICUCHHE
npopunbHOro  oOyueHus  oOydaromuxcs  Owonornu. OHH — BKJIFOYAFOT:
cnienupuyecKue Il OMOJIOTHH Hay4YHbIC 3HAHUS, YMEHUS U CITOCOOBI JICHCTBHUI 1O
OCBOCHHIO, MHTEPIPETANH U TIPEOOPA30BAHUIO0 3HAHWMA, BUJIBI JIESTEIHLHOCTH 10
MIOJTyYEHUIO HOBBIX 3HAHWW M WX MPUMEHECHUIO B PA3IMUHBIX YUCOHBIX, a TAaKXKE B
pETbHBIX KU3HEHHBIX CUTyarusaxX. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI 110
rojiaM u3y4eHwusl.

[IpenMeTHbIE pe3yabTaThl OCBOEHHS ydueOHOro npeamera «buomorus» B 10
KJlacce O KHBI OTPAXKATh:

chOPMUPOBAHHOCTh 3HAHUW O MeECTe€ W PO OWOJIIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHHH TPOOJIEeM  PalMOHAIHHOTO
TIPUPOJIOIIONIB30BAHUS, O BKIIAC POCCHMCKUX M 3apyOCIKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIQJICHUE CHCTEMOH OHONOTMYECKUX 3HAHWH, KOTOpas BKIFOYAET:
OCHOBOITOJIATAlONIe OWOJIOTMYECKUE TEPMHUHBI M TOHATHA (KU3HB, KJICTKA,
OpraHusM, MeTaboiu3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIIPOHU3BEICHNE,
HACJICICTBEHHOCTh, M3MEHYUBOCTh, POCT W Pa3BUTHEC), OMOIOTHYECKHE TEOPUHU



(xnerounas Teopus T. lIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacneactBeHHoct T. Moprana), ywyenus (H. W. BaBunoBa — o ueHrpax
MHOrooOpa3us ¥  TNPOUCXOXKACHHUS  KYJIbTYPHBIX  PACT€HHM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB NEPBOr0 MOKOJEHUS, PACIIEIUIEHUs, YHCTOThI TaMeT,
He3aBUCUMOro HacienoBanuss [I'.  MeHzaens, TIOMOJOTHYECKHX psIOB B
HaCJIEICTBEHHON NU3MCHYUBOCTHU H. . Baswuiosa), MPUHLIUIIBI
(KOMIUJIEMEHTAPHOCTH);

BJIJICHME OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHHUA, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaOJII0ICHNE, SKCTIEPUMEHT);

YMEHHUE BBIJIETATH CYIIECTBEHHbIEC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pAaCTE€HUW, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB IKUZHENEITEIbHOCTH,
NPOTEKAIOUINX B OpraHU3Max pacTEHUi, >KMBOTHBIX U UYEIOBEKa, OMOJIOTMYECKUX
poLecCOB: 0OMeHa BellecTB (MeTadonu3M), MpeBpalleHUusl YHEPTUU, OpOXKEHMUs,
aBTOTPO(HOTO U TeTepoTPOPHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpUOrenes3a, NoCTIMOPHUOHAIILHOIO Pa3BUTHS,
pPa3MHOXEHUS,  MHAMBUAYAJBHOTO  pPa3BUTUSA  oOpraHu3mMa  (OHTOrEHe3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCa, UCKYCCTBEHHOIO0 0TO0DA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OpPraHOUJAMU KJIETKU U HX
GYHKIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKAaHEW W WX QYHKIUIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB y pPACTEHUM, >KMUBOTHBIX M YEJIOBEKAa U HUX
(GYyHKUMAMH, MEXAY CUCTEMaMU OpPraHOB M UX (DPYHKIMSAMHU, MEXIY 3TaraMu
oOMeHa BEIIeCTB, 3TallaMi KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
dakTopamu cpeasl OOUTaAHUS;

YMEHHUE BBISBISITh OTJIMUYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKa;

YMEHHE MCIOJIB30BaTh COOTBETCTBYIONIME AapryMEHThI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHE peliaTh OMOIOrHYEeCKre 3a/1a4H, BbISBIATh MPUYUHHO-CIICICTBEHHbBIEC
CBSA3U MEXY UCCIENYEMbIMU OMOJIOTMYECKUMHU MPOLECCAMU U ABJICHHUSIMHU, 1€TaTh
BBIBOJIBI ¥ IIPOIHO3bI HA OCHOBAHUM TOJIYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATh JA0OPATOPHbIE U NPAKTUYECKUE paboThl, COONIOAATH
npaBWIa Mpu paboTe ¢ y4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpencTtBamMu, (GOpMYIUpPYs Lelb HCCIEIO0BaHUs, aHAJIUM3UPOBATh MOJYyYEHHBIE
pe3yabTaThl U J€NaTh BHIBOJIbI;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-UCCIIEIOBATEIbCKON paboTe Mo Ouooruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJBbHBIX HAay4HbIX OOILECTB, U



nyOJIMYHO  TPENCTaBISATH  IOJYyYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKUX
KOH(EpEHITHSX;

yMEHHUE OlIEHWBATh JTUYECKHUE AaCHeKThl COBPEMEHHBIX HCCJIEIOBAHUI B
obmactd  OWMONOrMM M MEIULUUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOZIOTBOPEHUE, HAINPABIECHHOE M3MEHEHHE I'€HOMAa M CO3[1aHUE TPAHCTEHHBIX
OpPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIM BBHIOOp Oyaymieil mpodeccuoHaIbHOU
JESTENbHOCTA B 00JIaCTH OWOJIOTMHU, MEIMUIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOr0 XO034iCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIM
UHTEpEC, HAMIPaBJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpPraHU3alMSIX CPEIHEro
po¢eCCUOHATIBLHOrO U BhICIIEr0 00pa30oBaHMUsL.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buomorusi» B 11
K/1acce JOJKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M POJM OWOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTHUHBl MHpa, B TO3HAHWU 3aKOHOB MPHUPOJBl M PEIIEHUH HSKOJIOTHUYECKUX
npo0yieM YellOBEYeCTBA, a TaKXKe B PEIIEHHH BOMPOCOB PallMOHAIBHOIO
IPUPOAOIIONb30BaHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILIEHHS K IPHUPOJE,
00I1eCTBY, YENIOBEKY, O BKJIa/J€ POCCHUICKUX M 3apyOekKHBIX y4EHBIX-OMOIOrOB B
pa3BuUTHE OMOJIOTHY;

YMEHHUE BIAJETh CUCTEMOW OWOJIOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET
ONpeeNieHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OHOIOTHYECKUX
TEPMUHOB M MOHATUM (BHUI, 3KOcUcTeMa, Ouocdepa), OHONOrHUYECKHE TEOpUU
(aBoronioHHas Teopus Y. JlapBuHa, CHHTETHUYECKAs TEOPUS HBOJIIOLNN), YUCHHUS
(A. H. CeBepuioBa — 0 yTax U HampasieHHsX 3Bontonuu, B.W. BepHaackoro — o
o6uocdepe), 3akoHbl (reHeTHueckoro paBHoBecust Jx. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bapa), npaswna (munumyma 0. JluGuxa,
AKOJIOTMUECKON THupaMuJibl 3HEpruM), rumnoresbl (runoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJAJETh  OCHOBHBIMM  METOAAaMH  HAYYHOTO  IMO3HAHUS,
UCTOJIb3YEeMbIMU B OMOJIOTHYECKUX UCCIEOBAHUIX KUBBIX O0BEKTOB M 3KOCUCTEM
(omucaHue, U3MepeHue, HabIIoJIeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLICHKHU aHTPOIIOT€HHBIX U3MEHEHUW B PUPOJE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKU: BHJOB, OHOTEOICHO30B,
KOCUCTEM M Ouochepbl, CTaOWIM3UPYIOMIEro, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOI'O otOopa, aJUIONaTPUYECKOrO U CUMIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JIBIXKYLIUX CHJI SBOJIIOIMU HA T€HO(OH] MOMYJISIIUH,
IPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefie OOUTaHUs, YepPEeIOBAHMS HaAIpaBiIECHUI
SBOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IIOTOKA SHEPTUH B SKOCHCTEMAX;

yMEHUE YCTAHABJIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHY,
JABWOKYIIMMH CHJIAMHM aHTPOIOTe€HEe3a, KOMIIOHEHTaMH pa3jMYHbIX IKOCHUCTEM U
MPUCTIOCOOJICHUSIMH K HUM OpTraHU3MOB;



YMEHUE  BBIABIATh  OTJIMYUTENbHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
PHUCTIOCOOJICHHOCTh BHJIOB K cpefie oOWTaHus, aOMOTHYECKUX U OMOTHYECKHUX
KOMITIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3ed  OpPraHU3MOB B  COOOILECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEbl OOWTAHUS, CIUHCTBA
YEeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHUs MHOrooOpas3us BHJIIOB H
HKOCHUCTEM KaK yCIIOBHUS COCYIIECTBOBAHUS MMPUPOJIBI M UETIOBEUECTBA;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIATh IPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKTY UCCIICTYEMbIMU OMOIOTHICCKUMH MPOIIECCAaMU U SIBICHUSMH, JENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JA0OPATOPHBIE U TPAKTUUYECKHME pabOThI, COONIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATh UX HOKCIEPUMEHTAIHLHBIMU
cpencTtBamMu, GOPMYIHPYS Ielb WCCICIO0BAaHUSA, AHATU3UPOBATH TOJyYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOIHI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe 1mo OMoioruw,
DKOJIOTUU W MEIUIIMHE, MPOBOANMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATH  TOJYyYEHHbIE  pe3yibTaThl HA  YYCHHUYECKUX
KOH(EepeHIHUsX;

yYMEHHUE OIEHUBATH THIIOTE3bl M TEOPUU O TIPOUCXOXKICHUU JKU3HH, YEIIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0AaX MperoTBpaICHUs
r100aabHBIX U3MEHEHUM B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyaymied mpodeccruoHambHOM
JEATENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOIIOIH30BaAHMS, METUIINHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETCPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
IPOMBIIUIEHHOCTH, YTAyOJsATh TO3HABATENbHBIN HWHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyMOIICH  mpodeccu W MPOAOHKCHHE
OMOJIOTUYECKOrO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO0 MPOQPECCHOHATBHOTO U
BBICIIIEr0 00pa30BaHMs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBo yacoB

JIeKTPOHHBIE (HH(PPOBBIE)

Ne n/m NMPOrpamMMblI Bcero ;(;;OTTT:HLHLW Ea[g:::)l;meCKHe o0pa3oBaTejbHbIe pecypchl
1 buonorus xak Hayka 1 1
2 JKuBbie cHCTEMBI U X U3yYCHUE 2
3 buonorus knetku 2 0.5
4 XHAMHUYECKask OpraHn3alus KIETKH 10 1
5 CtpoeHue u QyHKITUU KIECTKH 8 2
5 OOMeH BelecTB U MpeBpalieHrue 9 1 1
SHEPI'HHU B KJIETKE
7 HaCJIeILCTBeHIfaH uH(popManus u 9 05
g I})Izanmaumvee B IIETEE http://bio.1september.ru
W3HEHHBIN LUK KJIETKU 6 1 ) )
9 CrtpoeHune U GyHKIIMHA OpraHU3MOB 17 1.5 http://college.ru/biologiya/
10 Pa3mHOXk€EHHME U pa3BUTHE OPTAHU3MOB 8 1 1.5 http://www.eco.nw.ru
11 I'eneTnka — HayKa O HAaCJIEeICTBEHHOCTH 5 05
Y U3MCHUYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eHeTnka yenoBeka 3 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoNOTHS U CHHTETHYECKAS 4
Ouoorus
17 PesepBHoeE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 102 5 13

[NPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoauuecTBo yacoB
Ne Tema vDoKa K i Jara DJIeKTPOHHBbIE HU(PPOBbIE
n/n yp Beero OHTPOJILHbIE PAKTHHCCKHE |\ avyenns | oBpasoBaTe/bHbIE peCypehl
padoThI padoTbI
http://bio.1september.ru
Buonorus kak KOMIUICKCHAs HayKa htto://coll Ibiologiva/
M KaK 4aCTb COBPEMEHHOI'O 1 1 4,09 tp:/icollege.ru/biologiya
’ http://www.eco.nw.ru
oOmiecTBa
http://bio.1september.ru
JKuBble cucTeMbl U UX CBOWCTBA 1 6,09 httpE”COIIege'rU/bIOIOglya/
http://www.eco.nw.ru
http://bio.1september.ru
YpoBHEBas OpraHU3aIys KUBBIX 1 - 09 http://college.ru/biologiya/
CHCTEM ' http://www.eco.nw.ru
http://bio.1september.ru
Hctopuist OTKPBITHS U U3YUCHHS 1 http://college.ru/biologiya/
11.09 :
kietkn. Kierounas reopust http://www.eco.nw.ru
MeTo bl MOJIEKYJISIPHOM 1 http://bio.1september.ru
KJIETOYHOM OMOJIOTHH. http://college.ru/biologiya/
[MpakTiaeckas padora «3yuenue http://www.eco.nw.ru
METOJIOB KJIETOYHON OHOIOTHH 1 0.5 13.09
(xpomatorpadus, snexrpodopes,
nuddepeHaIbLHoe
uentpudyruponanue, [1L[P)»
http://bio.1september.ru
XHUMHUYECKUH COCTAB KIETKH 1 14.09 httpf//COIIege.ru/blologlya/
http://www.eco.nw.ru




MI/IHCpaJ'II)HI)IC BCIICCTBA KIICTKH,

http://bio.1september.ru
http://college.ru/biologiya/

IIPOTCOMUKHU

! UX OHOJIOrHYecKas pojb 18.09 http://www.eco.nw.ru
Opranuveckue BeIIecTBa KISTKU http://bio.1september.ru
— Oenku. JTabopatopHas paborta http://college.ru/biologiya/
8 «Ob6Hapyx)eHne 6eJIKOB ¢ 0.5 20.09. http://www.eco.nw.ru
MTOMOIIBIO KaYE€CTBEHHBIX
pEaKLIH»
http://bio.1september.ru
CBoiicTBa, KIaccupUKAIMS U http://college.ru/biologiya/
9 21.09 _
¢byHKIIMN OEIKOB http://www.eco.nw.ru
http://bio.1september.ru
OpraHuyecKue BeliecTBa KIeTKU http://college.ru/biologiya/
10 25.09 .
— YTJICBOJIBI http://www.eco.nw.ru
http://bio.1september.ru
OpraHuyecKkue BeliecTBa KIeTKU http://college.ru/biologiya/
11 27.09 _
— JIATTUIBI http://www.eco.nw.ru
Hykneunossie kuciaotel. JJHK u http://bio.1september.ru
PHK. JIaboparopnas pabota http://college.ru/biologiya/
12 «HccnenoBanne HyKJIEHHOBBIX 0.5 28.09 http://www.eco.nw.ru
KHCJIOT, BBIICTICHHBIX U3 KIIETOK
Pas3IMYHBIX OPTaHHU3MOBY
Crpoene u dynxuun AT, httpE//blo.lseptem_ber.rl_J
13 Jpyryie HyK1e03uTTPHpOChATEL 02.10 http://college.ru/biologiya/
' http://www.eco.nw.ru
(HT®)
Ceksenuponanue JITHK. Merobr http://bio.1september.ru
14 TCHOMHKH, TPAHCKPUIITOMHKH, 04.10 http://college.ru/biologiya/

http://www.eco.nw.ru




http://bio.1september.ru
http://college.ru/biologiya/

15 MeToabl CTpYKTYypHOI OHOJTOTHI 05.10 ttp:/AVWW.€CO.NW. U
http://bio.1september.ru
Turner kinetok. [IpokapuoTuueckast http://college.ru/biologiya/
16 09.10 :
KJIeTKa http://www.eco.nw.ru
CrpocHHe dyKaprHOTHUYCCKOM http://bio.1september.ru
kietku. [Ipaktudeckas pabora http://college.ru/biologiya/
17 . . 0.5 11.10 _
«M3ydenune cBOMCTB KIETOYHOM http://www.eco.nw.ru
MeMOpaHbD»
http://bio.1lseptember.ru
18 [ToBepXHOCTHBIN anmapaT KJIETKU 12.10 httpE”COIIege'rU/bIOIOglya/
http://www.eco.nw.ru
OnHOMEMOpaHHBIC OPraHOUIbI http://bio.1september.ru
kietku. [Ipaktruueckas pabora http://college.ru/biologiya/
19 «V3ydenune NBUKECHUS 0.5 16.10 http://www.eco.nw.ru
IIUTOILTa3MbI B PACTUTEIIHLHBIX
KJIETKax»
IToyaBTOHOMHBIE OpTaHOHUIBI http://bio.1september.ru
KJICTKH: MUTOXOH/IPHH, TUTACTH/IBL. http://college.ru/biologiya/
20 JIaboparopHas pabota 05 18.10 http://www.eco.nw.ru
«MccrenoBanue mIa3MoiIi3a 1
JIeTIIIa3MOJTH3a B PACTUTEIILHBIX
KJIETKax»
http://bio.1september.ru
HememOpaHHbIe OpraHOH/IBI http://college.ru/biologiya/
21 19.10 .
KJICTKH http://www.eco.nw.ru
22 CrpoeHue U QyHKIUH Ipa 23.10 http://bio.1september.ru




http://college.ru/biologiya/
http://www.eco.nw.ru

CpaBHuTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapHoT. JlabopaTopHas

http://bio.1september.ru
http://college.ru/biologiya/

23 pabora «M3ydeHHe CTpOCHUS 0.5 25.10 http://www.eco.nw.ru
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
ACCUMUIISIIIAS U TACCUMMJISIITST — http://bio.1september.ru
JIBE CTOPOHBI MeTabom3Ma. THIIbI http://college.ru/biologiya/
obMeHa BemiecTB. JlabopaTopHas http://www.eco.nw.ru
24 pabota «M3yuenue 26.10
KaTaJTUTUYECKOW aKTHBHOCTH
(hepMeHTOB (Ha MpUMEpPe aMUTIa3bI
WJTU KaTajasbl)»
depMeHTAaTUBHBIH XapaKkTep http://bio.1september.ru
PEaKIHii KJICTOYHOTO http://college.ru/biologiya/
MeTabonu3Mma. JlabopaTopHas http://www.eco.nw.ru
o5 pabota «M3yyenue 05 06.11
(epMEHTATUBHOTO PaCIICTUICHHS
MIEPOKCHU/Ia BOIOPO/IA B
PACTUTENIBHBIX U KUBOTHBIX
KIICTKaX)
http://bio.1september.ru
26 benku-akTHBaTOPHI M OCIIKH- g http://college.ru/biologiya/
11 :
UHTUOUTOPBI http://www.eco.nw.ru
http://bio.1september.ru
ABTOTpOGHBIN THIT OOMEHA http://college.ru/biologiya/
27 9.11 )
BEIIECTB http://www.eco.nw.ru
http://bio.1september.ru
28 dotocunTes 13.11 http://college.ru/biologiya/

http://www.eco.nw.ru




XeMmocunres. JIJabopaTtopHas

http://bio.1september.ru
http://college.ru/biologiya/

29 pabota «CpaBHEHHE POIIECCOB 0.5 15.11 ttp:/AVWW.€CO.NW. U
(hoToCHHTE3a U XEMOCHHTE3a)
AHa’poOHbBIe OpraHu3Mbl. Buibt http://bio.1september.ru
oposkenus. JlaboparopHas pabora http://college.ru/biologiya/
30 16.11 :
«CpaBHEHHE TIPOIIECCOB OPOKEHUS http://www.eco.nw.ru
U JIbIXaHHSD»
http://bio.1september.ru
A3poOHBIEC OPraHU3MBbL. DTaIbl http://college.ru/biologiya/
31 20.11 _
HHEPreTUIeCcKOro oOMeHa http://www.eco.nw.ru
http://bio.1september.ru
DHeprusi MeMOpPaHHOTO TPaIUEHTA htto-//colleae. ru/biologiva/
32 npotoHoB. Cunrte3 AT®: padbora 22.11 p: ge. gty
. http://www.eco.nw.ru
npoToHHOU AT®-cuHTa3b1
http://bio.1september.ru
http://college.ru/biologiya/
33 Peakuym MaTpuuHOro CUHTE3a 23.11 ttp:/AVWW.€CO.MW.IU
http://bio.1september.ru
TpaHCKPHITIHS — MaTPUYHBINA http://college.ru/biologiya/
34 27.11 :
cunare3 PHK http://www.eco.nw.ru
http://bio.1september.ru
" http://college.ru/biologiya/
35 Tpancnsauus u €€ HTanbl 29.11 ttp:/AVWW.€CO.NW. U
http://bio.1september.ru
36 KoaupoBanue aMmuuokucaor. Poib 30.11 http://college.ru/biologiya/

pubocom B OnocuHTe3e Oenka

http://www.eco.nw.ru




Opranu3zaiiys reHoMa y IpoKapuoT

http://bio.1september.ru
http://college.ru/biologiya/

37 1 9yKapHoT 4.12 http://www.eco.nw.ru
http://bio.1september.ru
38 MoJieKyIsIpHBIE MEXaHU3MBI 6.12 http://college.ru/biologiya/
HKCIPECCUU I'€HOB Y 3YKapHUOT ' http://www.eco.nw.ru
Bupycbl — BHEKIIETOUHBIC (HOPMBI http://bio.1september.ru
YKM3HH U 00JINTaTHBIC TTAPA3UTHL http://college.ru/biologiya/
39 0.5 7.12 :
[MpakTrueckas padora «Co3nanue http://www.eco.nw.ru
MOJICIT BUPYCa»
http://bio.1september.ru
BupycHbie 3a0051eBaHus YeIOBEKA, http://college.ru/biologiya/
40 . 11.12 .
KMBOTHBIX, PACTCHUH http://www.eco.nw.ru
http://bio.1september.ru
a1 HanoTtexHooruu B OMOJIOTHH U http://college.ru/biologiya/
13.12 _
MEIMIIIHE http://www.eco.nw.ru
http://bio.1september.ru
42 JKU3HEHHBIH MUK KIETKA 14.12 httpf//colIege.ru/blologlya/
http://www.eco.nw.ru
http://bio.1september.ru
43 Martpuunslii cuates JJHK 18.12 httpf//colIege.ru/blologlya/
http://www.eco.nw.ru
http://bio.1september.ru
Xpomocowst. Jlabopatopras http://college.ru/biologiya/
44 pabota «/3yyeHne XxpoMocoM Ha 0.5 20.12 )
http://www.eco.nw.ru
TOTOBBIX MHKpOIIpenapaTax»
45 JleneHue KICTKH — MHUTO3 21.12 http://bio.1september.ru




http://college.ru/biologiya/
http://www.eco.nw.ru

Tunel knerok. Kaprokunes n
uuTokuHes. JlabopaTopHas pabora

http://bio.1september.ru
http://college.ru/biologiya/

46 «Habmonerre MUTO3a B KIIETKAaX 0.5 25.12 http://www.eco.nw.ru
KOHYHMKa KOpeIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)»
http://bio.1september.ru
Perynsnus sKM3HEHHOTO IIUKJIA http://college.ru/biologiya/
47 27.12 :
KJIETOK http://www.eco.nw.ru
http://bio.1september.ru
48 OpraHu3M Kak eJIMHOE IIeJI0¢ 28.12 httpf//colIege.ru/blologlya/
http://www.eco.nw.ru
. http://bio.1september.ru
Txanu pacrenuii. Jlaboparopnas : . X
. http://college.ru/biologiya/
49 pabota «3ydyeHue TKaHeH 0.5 10.01 :
. http://www.eco.nw.ru
pacTeHuiD
TkaHU KUBOTHBIX M YEJIOBEKA http://bio. 1september.ru
50 JlabopaTtopHas padota «3y4yeHue 0.5 11.0 httpf//COI lege.ru/biologiya/
9 http://www.eco.nw.ru
TKAHCHU )XUBOTHBIX)»
http://bio.1september.ru
Oprass. CHCTEMbI OpratoB. http://college.ru/biologiya/
o1 JlabopaTtopHas paborta «3y4yeHue 0.5 15.01 p: ge. gly
http://www.eco.nw.ru
OpTaHOB I[BETKOBOTO PACTECHUS
http://bio.1september.ru
92 Ormopa Tena opraHu3MoB 17.01 httpf//COI lege.ru/biologiya/
http://www.eco.nw.ru
53 JIBYOKCHIE OPraHU3MOB 18.01 http://bio.1september.ru




http://college.ru/biologiya/
http://www.eco.nw.ru

http://bio.1september.ru
http://college.ru/biologiya/

o4 [Intanue oprannu3MoB 22.01 ttp:/AVWW.£CO.NW.IU
n http://bio.1september.ru
HUTAHUEC IIO3BOHOYHBIX )KMBOTHBIX. . . .
http://college.ru/biologiya/
95 [InmeBapuTenpHas cucrema 23.01 :
http://www.eco.nw.ru
YCJIOBCKaA
http://bio.1september.ru
http://college.ru/biologiya/
56 JlpIxaHue opraHu3MoB 25.01 ttp://WWW. £CO.NW.IU
http://bio.1september.ru
JIpIXaHHE MO3BOHOYHBIX JKHBOTHBIX http://college.ru/biologiya/
57 29.01
Y YeJIoBeKa http://www.eco.nw.ru
http://bio.1september.ru
http://college.ru/biologiya/
58 Tpancnopt BemecTB y OpraHu3MOB 31.01 ittp2//AWWW,ECO.NW. I
K http://bio.1september.ru
POBCEHOCHas CUCTEMA . . .
http://college.ru/biologiya/
59 INO3BOHOYHBIX )KUBOTHBIX U 01.02 .
http://www.eco.nw.ru
YEJIOBEKa
http://bio.1september.ru
http://college.ru/biologiya/
60 Brinenenue y opranusmos 05.02 ttp:/AVWW.€CO.NW. U
61 SamuiTa y OpraHu3MoB 07.02 http://bio.1september.ru

http://college.ru/biologiya/




http://www.eco.nw.ru

http://bio.1september.ru
http://college.ru/biologiya/

62 NMMyHHas cuctema deoBeka 08.02 i
http://www.eco.nw.ru
http://bio.1september.ru
Pa3apaxxuMocTb U peryisnus y http://college.ru/biologiya/
63 12.02 _
OpraHu3MOB http://www.eco.nw.ru
L VMODAEHAS DErVIIALIS I http://bio.1september.ru
yMOp PeryJIil http://college.ru/biologiya/
64 SHAOKPUHHAS CUCTEMA JKUBOTHBIX 14.02 .
http://www.eco.nw.ru
M YCJIOBCKA
http://bio.1september.ru
65 DopMBI pa3MHOKEHHUST OPTaHU3MOB 15.02 httpE//COIIege'rU/bIOIOglya/
http://www.eco.nw.ru
http://bio.1september.ru
66 [TomoBoe pa3zMHOKECHHE 19.02 httpE//COI lege.ru/biologiya/
http://www.eco.nw.ru
http://bio.1september.ru
67 Meiios 21.02 httpf//colIege.ru/blologlya/
http://www.eco.nw.ru
I'amerorenes. O0pa3zoBaHue U http://bio.1september.ru
pa3BUTHE IMOJOBBIX KJICTOK. http://college.ru/biologiya/
68 JIabopatopHas padota «3y4yenue 0.5 22.02 http://www.eco.nw.ru
CTPOCHHUA IMOJIOBBIX KJIICTOK Ha
TOTOBBIX MUKpOIIpCIIapaTax»
69 WuauBuyansHOE pa3BUTHE 26.02 http://bio.1september.ru

OpraHu3MOB — OHTOI'CHE3

http://college.ru/biologiya/




http://www.eco.nw.ru

3akagKa OpraHoB U TKaHEH U3

http://bio.1september.ru
http://college.ru/biologiya/

70 28.02 :

3apO/IBIIIEBBIX TUCTKOB http://www.eco.nw.ru

PocT u pa3BUTHE KUBOTHBIX. http://bio.1september.ru

JlaboparopHas pabota http://college.ru/biologiya/
71 «BpIsIBIIEHHE PU3HAKOB CXOACTBA 0.5 29.02 http://www.eco.nw.ru

3apOobIIIEN MO3BOHOYHBIX

KUBOTHBIX)»

Pa3MHOXEHHE U pa3BUTHE http://bio.1september.ru
79 pacrenuii. JlabopaTopHas pabora 05 04.03 http://college.ru/biologiya/

«CTpoeHHE OpraHOB Pa3MHOKCHHUS ' ' http://www.eco.nw.ru

BBICIIIUX PACTEHHUI»

http://bio.1september.ru

73 HcTopust CTAHOBIICHHS U Pa3BUTHS 06.03 http://college.ru/biologiya/

TeHETUKHU KaK HayK{ http://www.eco.nw.ru

OCHOBHbBIC TIOHSTHSI U CHMBOJTBI http://bio.1september.ru

reneTuku. JlJaboparopHas pabota http://college.ru/biologiya/
74 0.5 07.03 .

«/Ipo3oduia kak 00BEKT http://www.eco.nw.ru

TeHETHYECKHUX HUCCIICTOBAHUI»

3aKOHOMEPHOCTH HACJICIOBAHHUS http://bio.1september.ru

pU3HAKOB. MOHOTHOPHIHOE http://college.ru/biologiya/
75 ckpemuBanue. [IpakTiuueckas 05 11.03 http://www.eco.nw.ru

pabota "H3yuenue pe3yabTaToB ' '

MOHOTHOPHIHOTO CKPEIIUBAHUS Y

apo3oduisr”

http://bio.1september.ru

76 [{uTonornyeckre OCHOBBI 13.03 http://college.ru/biologiya/

MOHOFI/I6pI/II[HOFO CKpCIIMBaHHA

http://www.eco.nw.ru




Ananusupyoliee CKpeuBaHue.

http://bio.1september.ru
http://college.ru/biologiya/

[ HemonHoe mroMuHHpOBaHKE 14.03 http://www.eco.nw.ru
JluruGpuHoe cKkpeniuBaHue. http://bio.1september.ru
[paktuyeckas pabora «M3yuenue http://college.ru/biologiya/

78 0.5 18.03 _
pe3yabTaTOB TUTHOPUIHOTO http://www.eco.nw.ru
CKpEIIMBAaHUS Y APO30(DHITBI

http://bio.1september.ru
[{uTonornyeckme OCHOBBI http://college.ru/biologiya/

79 20.03 :

JUTUOPUITHOTO CKPEIIUBAHUS http://www.eco.nw.ru
http://bio.1september.ru
CreruieHHOE HaclieI0BaHKe http://college.ru/biologiya/

80 21.03 .

IPU3HAKOB http://www.eco.nw.ru
http://bio.1september.ru
XpoMocOMHast TCOpHs http://college.ru/biologiya/

8l 01.04 _

HACJIENCTBEHHOCTH http://www.eco.nw.ru
http://bio.1september.ru

82 eneTiKa Homa 03.04 httpf//colIege.ru/blologlya/

http://www.eco.nw.ru
http://bio.1september.ru

83 ['eHoTHm Kak 1eIOCTHAS CUCTEMA 04.04 httpf//colIege.ru/blologlya/

http://www.eco.nw.ru
http://bio.1september.ru

84 I'eHeTHYECKUI KOHTPOJIb PAa3BUTHS 08.04 http://college.ru/biologiya/
pacTeHu, )KUBOTHBIX U YEIIOBEKa ' http://www.eco.nw.ru

85 M3MeHYHBOCTH IPU3HAKOB. BHIbI 10.04 http://bio.1september.ru




HN3MCHYNBOCTHU

http://college.ru/biologiya/
http://www.eco.nw.ru

http://bio.1september.ru
http://college.ru/biologiya/

86 MonudukarronHas U3MEHYUBOCTh 11.04 ttp://WWW. £CO.NW.IU
BapuatmonHsli psijg u http://bio.1september.ru
BapHallHOHHAs KPHUBasi. http://college.ru/biologiya/
JlaboparopHas paboTa http://www.eco.nw.ru

87 «HccnenoBanue 3aKOHOMepHOCTet 05 1504
MOIU(GUKAITUOHHON
u3MeH4nBoCTH. [TocTpoenue
BapHAIMOHHOTO Psijia U
BapUaLIMOHHON KPUBOM»

http://bio.1september.ru
I'enoTunmueckass K3MEHYUBOCTb. http://college.ru/biologiya/

88 17.04 :

KoMOuHaTHBHASI H3MEHYHBOCTH http://www.eco.nw.ru
MyTaroHHast U3MEHYHBOCTb. http://bio.1september.ru
[MpakTrueckas padota «MyTanuu y http://college.ru/biologiya/

89 0.5 18.04 _
po30¢riIsl (Ha TOTOBBIX http://www.eco.nw.ru
MUKpOIpernaparax)»

http://bio.1september.ru
3aKOHOMEPHOCTH MYTAI[HOHHOTO htto://coll Ibiologiva/

90 nporecca. DUUreHeTuKa u 22.04 p-/icotiege.rujblologiya

' ' http://www.eco.nw.ru
AMUTEHOMHUKA
http://bio.1september.ru
I'eneruka yenoBeka. [IpakTuyeckast : . X
http://college.ru/biologiya/

91 pabora «CocTaBeHHE U aHAIIN3 0.5 24.04 :

. http://www.eco.nw.ru
POIOCTIOBHOW
MeTtoapl MEOUIIMHCKON T€HETUKU 25.04 http://bio.1september.ru

92

http://college.ru/biologiya/




http://www.eco.nw.ru

3HaueHnEe METULIIMHCKON T€HETUKA
B MPEJOTBPAIICHUN U JICUCHUHN

http://bio.1september.ru
http://college.ru/biologiya/

93 . 29.04 :
TeHEeTHUYECKUX 3a00JIeBaHUIA http://www.eco.nw.ru
9esoBeKa
OCHOBHBIC TIOHSITHSI CEJICKIIHH. http://bio.1september.ru
94 Jlabopatopnas padota «3y4enue 05 http://college.ru/biologiya/
y . 06.05 _
COPTOB KYJbTYPHBIX PACTCHUHN U http://www.eco.nw.ru
MTOPOJT TOMAIITHUX KUBOTHBIX)
MeTobI CeNeKIMOHHON paboThI http://bio. 1september.ru
95 JlabopaTtopHas padota «3y4yeHue 0.5 08.05 httpf//COI lege.ru/biologiya/
. http://www.eco.nw.ru
METOJIOB CEJICKIIH PACTCHUI
. http://bio.1september.ru
JIOCTHKEHMSI CEJIEKLIUU PACTCHUM U : . -
http://college.ru/biologiya/
96 )KUBOTHBIX. [IpakTueckas pabora 13.05 :
. http://www.eco.nw.ru
«IIpuBuBKa pacTeHHI»
CoxbateHie. HEVIeHHe 1 http://bio.1september.ru
p » 13V http://college.ru/biologiya/
97 HCIIOJIB30BAHUE T€HETUYECKUX 15.05 )
http://www.eco.nw.ru
pecypcos
brotexHonmorus Kak HayKa u http://bio.1september.ru
OTpacib MPOU3BO/ICTBA. http://college.ru/biologiya/
98 0.5 16.05 :
Ipaktuyeckas pabora «M3yuenue http://www.eco.nw.ru
00BEKTOB OMOTEXHOJIOTHIDY
http://bio.1september.ru
OcCHOBHbBIE HANPaBJICHUS http://college.ru/biologiya/
99 . 17.05 )
CHUHTETHYECKON OMOIOTHH http://www.eco.nw.ru
X POMOCOMHAs 1 [eHHAs http://bio.1september.ru
100 P 20.05 http://college.ru/biologiya/

HHXCHCPUA

http://www.eco.nw.ru




http://bio.1september.ru
http://college.ru/biologiya/

101 MeaunuHCKHE OMOTEXHOJIOT U 1 21.05 ttp:/AVWW.€CO.NW. U
. http://bio.1september.ru
PezepBHnbiit ypok. [ToBTOpenue, : . -
http://college.ru/biologiya/
102 0000I1ICHIE, CHCTeMaTH3aIlUs 1 22.05 :
. http://www.eco.nw.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O
HNPOLHECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

* buonorus, 10 xnacc/ bensies [1.K., A .M., Ky3uenosa JI.H. u npyrue;
non penakiueit bemsiea J[.K., JIpimimuna .M., AxnpionepHoe 00111ecTBoO
«M3parenscTBO «IIpocBemieHne»

* buonorus, 11 xknacc/ bensies JI.K., bopoaun I1.M., Iemvmur .M. u apyrue; mox
penaknueit bensera JI.K., Apmmmmuna .M., AkiinoHepHoe 00I11eCTBO
«M3narensctBo «IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Meroanueckoe rmocooue

NN ®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






