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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouosyorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM K3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcrecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
OpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeJHUM NMpodecCUOHAIBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanmeil oOy4aromuXca W CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTM HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3aja4ax u3ydeHus ydeOHoro mnpenmera «buosiorus» Ha yriayO0néHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO paszieliaM M TeMaM, pachpeiesieHne 10 Kiaccam,
PEKOMEH/yeT TIOCJIEeI0BATEIbHOCTh U3YUYEHHUs y4eOHOTO Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
peanu30BaH MPUHIHUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHWOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps dYeMmMy  IPOCMaTpUBAETCS
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAaHHE OEPEKHOTO OTHOIICHHWS K OKpyKarolledl mnpupogHoi cpene. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
(GopMUPOBaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIiaeT OMOJIOTMYECKOEe o0O0pa3oBaHUME B IIKOJIE W OPUEHTHUPOBAH Ha



paclMpeHue U yriiyojieHue 3HaHUM oOydarouuxcs O >KMBOM MPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJNIOrMHU, SMOPHOJOTMU U OUOJOTUMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCIEAYIOIIEMY IOIYyYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3feoB OMOJIOTMU HA YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl W yriayOJieHbl OWOJOTMYECKHWE 3HAHHWS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTAX >KHU3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, TOJTYUYCHHBIMU OOYYAIOIIUMUCS TIPU H3YYCHUU
bu3uKH, XUMUH, Teorpapuu U MaTEMaTHUKH.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA TOAXOAbl K H3YyYEHHIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH |
OMONIOTUN DPA3BUTHSA, TEHETHKU U CEJIEKIIUU, OMOTEXHOJOTUU U CHUHTETHYECKOM
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3yuaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnbiii mpeamer  «buonorus»  mpu3BaH = 00ECHEYHTh  OCBOCHHUE
oOy4JarommMHCs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIMIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIeH03a, YKOCHCTEMBI, O BBIIAIOMINXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUECKOTO MaTepHuaia B COJEPKAHUU MPOrpamMMBbl
Mo OMOJIOTHUY TPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHHUS W PA3BUTHSI
TOM WM WHOW 001acTh OWONOTHUM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJNajicHUE  OOy4YalolUMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATBbHOU
OpraHM3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra M NOpPUOOpETeHHE YMEHUM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
npo(ecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM C OHMOJOTHEH, WM K BBIOOpY
y4eOHOr0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOT0 00pa30BaHuUsl.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJIAIus, BUA, OMOreoreHos3, ouocdepa); o BhIIAIOIINXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICAOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMUXCS C METOJaMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHOW OHOJOTHH, JMOPHOJOTMM U OHOJIOTUH Pa3BUTHSA, TCHETHKU W
CEeJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOM OMOJIOTHM, TMaJC€OHTOJIOTHH,
HKOJIOTHHM);  METOJAaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OHMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYalOIMIMMHCS  YMEHHUSIMHU: CaMOCTOSITEIBHO  HAXOIUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢ COIMAIbHO-)KOHOMHUYECKHUMU ¢  DKOJOTHYECKUMU
npoOieMaM 4eJIOBEYeCTBa; OIEHMBATH IOCIEJCTBUS CBOCH AEATEIBHOCTH TIO
OTHONICHUIO K OKPYKaIIIeH NPUPOAHOU cpejie, COOCTBEHHOMY 3JI0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HEIESITEIbHOCTH B UPE3BBIYATHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00yYarOlMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IpollecC€ 3HAKOMCTBA C BBLAAIOIIMMUCS OTKPBITUSIMHU M COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCHEPUMEHTATbHbBIX
UCCIIEIOBAHUM, pelIeHUs OMOJIOTUYECKUX 3aJ]1ay, MOJICIIUPOBAHUS OUOIOTHUECKUX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K KMUBOW MPUPOJIE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TEHETUYECKOW TPaMOTHOCTH, OOMmEell KynbTyphl TOBEIEHUS B TPHUPOJE;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYarOIMMUCS  KOMIETEHTHOCTH B pallMOHAJIbHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
oOecrnieueHrne O€30MaCHOCTH JKH3HEACATEIPHOCTH B YPE3BBIYAMHBIX CHUTYaIHSIX
NPUPOJHOTO W TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/laHME€  YCJOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HocJeayIoneMy Mnpo(ecCHOHATBHOMY CaMOOTIPEACICHUIO, B COOTBETCTBHU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
gaca (3 gaca B Hezeno), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OUOJIOTHYECKOT0 O00pa3oBaHUs B  OpraHU3alMSIX CPEIHEro
po(ecCUOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00ydJaromuXcs B BBINOJHEHUU MPOCKTHBIX U y4eOHO-HCCIIENOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEAeNseTcss Y4YUTelleM Ha OCHOBE  HMMEIOIIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocynapctBeHHoi utorooit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoiorus — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. [lpodeccun, cBszaHHbie ¢ Ouosorueil. 3HaueHUe OHWOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. [lapBus,
V. I'apsen, I'. Mennens, B. . Bepuanckuu, W. I1. IlaBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOM3BEAECHUE, PA3/IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOUYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHBbIE TpU3HAKU XKUBOTO. JKWM3HB Kak (opma CyIecTBOBaHHS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue kuBbIX cucTteM. MeToasl Omosornueckoi Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3anus, Mmeraananus. [lonstue o 3aBucumon u
HE3aBUCUMOW mniepeMeHHOW. IInanumpoBanme »skxcnepumenta. [loctaHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opranusMa», «buoreonenos», «buochepa», «MeToasl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiIeTKku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA e€AMHMIA >KUBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC MOJOXXEHHUS COBPEMEHHOMN KIETOYHOMN
TEOPHH.

MeTtonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpU(PyrupoBaHre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUATbHBIX KIETOK.

IlpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma u €€ poib Kak pacTBOPUTENS, pEareHTa, yd4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIeTKU. buonorndeckue mnonaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTYphl 0eIKOBO MosieKynbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauusi. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapuibl, OJUTOCaXapyuabl U MOJIUCAXAPHUIBIL.
O6mwmii 1IaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMicTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpuniun komruiementapuoctu. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. Mecronaxoxaenue u ouonornueckue pynkiuu JJTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynkiuu ATD. BoccTraHoBIECHHBIE MTEPEHOCUUKHU, UX PYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposarue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHkius,
®. Conrep, C. IIpy3unep.

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOW IPUPOJIEN.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyn JunuaoBy, «HyKIeHMHOBBIE KHCIOTBI»,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ IMMOMOIIBI0O KaUYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass W mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kinerounas creHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas MemOpana (tuazmanemma). CTpykTypa IJIa3MaTHUYECKOU
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMEBOTO Hacoca. DHAOLUMTO3: MUHOLUTO3, (aronuTo3. Dk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblkKu, TU30COMBI, UX CTpoeHUE W (yHKUMH. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast QyHkius anmnaparta [onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonoputi u niacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN u T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannsie opranounnbl kietku CtpoeHne u (yHKIIMM HEeMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBpIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIulazMa, SIpPBIIIKH, UX CTPOCHUE H
bynakiuu. SAnepHbrii  GenkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoMOCOM B HHTepha3HOM sijape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — THUCTOHBI. Jlumamuxa s0epHoll 060a0uKu 6 Mmumose. Hoephviil
Mpaucnopm.

Kinerounsle BkitoueHusi. CpaBHUTENbHAS XApAKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmunpl U cxembl: «CTpoeHHE JYKApUOTHYECKOU KIeTku», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJAPUMY, «Spoy, «CTpoeHrne NPOKAPUOTHUECKON KIIETKUY.

O6GopynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

Jlaboparopnass padora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnuyeckas padora «/3yueHne cBOWCTB KIETOYHON MEMOpaHbI».

JlaGopaTtopnas padora «lccnegoBaHue Mia3Moiu3a W JIEIUIa3MOJIU3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PACTUTEIBLHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepOTpOdHBINA. YdUacTHe KHCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpaiienue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHTBl, WX CTPOCHHE, CBOWCTBA W MEXaHHU3M JICHCTBHS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTUOUTOPHI. 3aBUCHMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHbBIi CHHTE3 OpPraHUYECKUX BemIECTB B KieTke. DoTocuHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
doTocunTe3a. CreToBas U TemMmHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munot
gomocunmesa. IlpogykTuBHOCTH (hoTOCHHTE3a. BiusHue pasnuuHbIX (PakToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Buasl Opoxenus. [IpoaykTel OpoKeHHS U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. Drarnbl HSHEPTeTUYECKOI0 oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. Inepeus membpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MYTHU
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTUYecKkuii oomen», «buocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMEpPE aMHJIa3bl MM KaTaaasbl)».

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

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencrBeHHass HHOPMALNUS M peajM3aluda €€ B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KoawpoBanwe aMuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoeHuu 2erog. OpraHuzanusi reHoMa y
IPOKApUOT U AYKApHOT. Perynsuuss akTUBHOCTH T'€HOB y MpoKapuoT. ['mumoresa
onepoHa (®. XKako6, K. Mano). Monekynsipnvie mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekileTouHble (POPMBI JKU3HU U 00IUraTHbIe apa3uThl. CTpoeHHe
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHbIX. Hanomexnonozuu é ouonoeuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. K. IBanOBCKHIA.

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarun».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue knetkn — MuTO3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

npouecchl. Tunsl muTo3a. KaprokuHe3 m nutokuHe3. buonorndeckoe 3HaueHUE
MUTO3a.

Perynsuus muToTHMYECKOro IUKIa KiIeTKH. [Iporpammmupyemasi KieTodyHas
rudesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (yHKIIMOHAJIbHAsi Te€HOMHKA. Mexanusmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKkay — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM MUK KIEeTKW», «Murosy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBbI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opraHoB. OpraHn3M Kak eIuHoe 1emnoe. I'omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MOKPOBHAsI, TMPOBOAsAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTU CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB KUBOTHBIX U YesioBeKa. DYHKIIMKU OPTaHOB U CUCTEM OpPTaHOB.

Omnopa Ttena oprann3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

IIutanue opramusmoB. Iloryiomenue BOABL,  YIVIEKUCIOLO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. [[pixanue sxuBOTHBIX. {uddy3us
ra3oB yepe3 MOBEPXHOCTh KJIETKU. KokHOe nbixaHue. JlpIxaTenpHasi IOBEPXHOCTb.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YelaoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy ITHUL] U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBenocHast cucteMa TO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum kpoBooOpaimieHus. IBOJIIOINHUOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BbieneHus. @OuibTpanus,
CeKpelrsi 1 00paTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJICICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHne u (yHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX MNPOU3BOJHBIE.
3ammura opranu3Ma ot Oosie3Heil. MiMMyHHast cucrtema 4denoBeka. KieTouHbi u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOPETEHHBIA crenupuyecKuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTs W perymauus y
pacteHuii. PocToBbIe BelleCTBa U UX 3HAUCHHUE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHAENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopasibHas perynsuus U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIAOKPUHHOW cuHcTeM. [ unoTtanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuiet 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIC
Bogopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUTACTHHKW», «TKaHU >KMBOTHBIX», «CKEJIET YelIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI11e4HOn0I0CTHRIEY, «Cxema  TIATaHUS  PACTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOoro uepBsa», «HepBHas
cuctema peib», «HepBHas cucrema marymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBHas  cucrema — mrumy, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasia U OeJIKOB MoJ JeHcTBUEM (GEepMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALMH OIBITOB M0 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecmoyioro  pa3MHOXKEHMsI:  TOYKOBAHHWE,  CIIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBeie kineTku, uid ramersl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B menosze. KpoccuHrosep. bruonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['ameTorenes y uBOTHbBIX. [10J0BbIE KeTE3bl.
OO6pa3zoBaHue U pa3BUTHE MOJIOBHIX KIeTOK. CrepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyuss mopgoeenos u modeanu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCd 3apojbllia (dMOpUOHANbHAS WHAYKIHUA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ wmeraMopdo3oM Yy OECNO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHolornueckoe 3HaYeHUE MPSIMOTO UM HENPSMOTO



pa3BUTHUA, UX PACHPOCTPAHEHUE B MpuUpoje. THUMbl pocTa >KUBOTHBIX. DaKTOpPHI
PEryJISIIUU POCTA )KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh KaK
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIUIONOTBOPEHHE W Pa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl U cxembl: «BereratmBHOe pa3mHoOeHUe», «Tumbsl Oecrnoiaoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaMM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTuEe», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHumy,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOAOJBHBIX U JABYAOJIBHBIX PAaCTCHHI», « KM3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  LMKII
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpENapaThl SHIEKIETOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BplsiBIeHHE NPU3HAKOB CXOJACTBA 3apoJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

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

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponp oTedueCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA W PEUECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKHU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

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

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH
eAMHO00pa3usi rudpUI0B nepBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHUs. [ UIoTe3a YMCTOTHI TamMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY TeHaMu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTHas cucrteMma. [lmenoTponust — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuieau3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHuEe AacheKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBwiii 1 BTOpOit 3akoHBI MeHnens», « TpeTuii 3akoH
Menpens», «AHaIM3upyrouiee CKpemuBanue», «Hemomnoe noMuHMpOBaHMEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm NOTULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
rUOPHUIOB TIEPBOTO TOKOJICHUSI M PACHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  GopMupoBaHUU (HEHOTUTIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(GUKAITMOHHON W3MEeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOIu(UKAIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KombOunaTuBHasT WM3MEHYMBOCTh. Mel03 M IMOJOBOW TIPoOIlleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTalMu. SaepHblEe U
nuToryiasMaTuyeckue mytanuu. CoMaTHyecKUe W MOJOBble MyTanuu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HACJIEACTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumpelr w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y Japo3oduiabl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuorun denoBeka. MexayHapoaHas NporpaMma HCCIEIOBaHUS T€HOMa
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, [IUTOTCHETUYECKUH, MONYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeeIeHNE TE€HOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIUPOBAHHUE, B TOM YHUCIE C MOMOIIbBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a00JeBaHUil yenoBeKa. MeauKo-TeHeTUUeCKOoe KOHCYNIbTHpoBaHue. CTBOJIOBBIS
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckasi padbora «CocTaBiaeHUE U aHAJIN3 POJOCIOBHON Y.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
Vuyenne H. U. BaBunoBa o LleHTpax MNpPOUCXOXKIECHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#uBOTHbIX. CopT, TmOpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX PSIJOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUIYaIbHBIM. DTarnbl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnwiTanne
Mpou3BoUTENed Mo MOTOMCTBY. OTOOp MO TEHOTHNY C TMOMOIIBIO OLEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannanroHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. Hcnoiap30BaHME TE€HOMHOIO PENAaKTHPOBAaHUS U METO/OB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuan3aIvs.
bnuszkopoAcTBEHHOE — CKpellMBaHWe, WiM  uUHOpuauHr.  HepoacTtBeHHoOe
CKpellMBaHue, win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. IIpeogonenue Oecruonus
MEKBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEN 1 CO3JaHUsl  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus Ho8blx NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXEHHS CEJICKIIMU PACTECHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO35SHUCTBO, B JTa0OPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKThI, HCHONIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHbIE W TKAHEBBIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJOTHA:  XJICOOMEeUeHne, TMONMydeHHE KHUCIOMOJIOYHBIX TPOAYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C IIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss ©W  COMATUYECKUM
sMOpuorene3. lMcnonb3oBaHue ramiougoB B CEIEKIUU pacTeHuu. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vlcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTAUWU P KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMUUpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepus. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pekomOouHantHoix JJHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTM>KEHUST W TEPCIEKTUBBI  XPOMOCOMHOM M T€HHOM  MHIYKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJOBEeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0pOBbs. VICHONb30BaHHE CTBOJOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHbIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELLICHUS 3a/1a4 IEPCOHAIIM3UPOBAHHON MEIULIUHBL.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3Oyauteneir OPBU, ycraHoBieHume MOJEKYISIPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIMX 0COOO OMAacHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
IpOU3BOACTBEY, «KiieTouHas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonorus — BaKHEHIIas MPOU3BOAUTENbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
Oonosoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U HayuyHas aearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHW3MOB, HACJEJCTBEHHAs W3MEHYUMBOCThH, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyecko Tteopun sBomonun (CTI). HelitpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHu u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbr romybeit», «MHorooOpasue KyJIbTypHBIX (HOpM
KammycTb», «I1opobl JOMANTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHUJ DBOJIOLHUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHuIa 3BOIOIUUA. COBPEMEHHBIE METO b
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJISIMU KaK d3JEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIKME CHUJIBI) JBOJIONUU. MyTalmoOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciyvyailiHbIe
HEHANPABJICHHBIE HM3MEHEHHs YacTOT aieiaedl B momyisuuax. ekt
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgppexma Opetigha eenos 6
bonvwux U manvlx  nonyuayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAS ), OMOJIOruYecKas (Pernpo yKTUBHAS).

EctectBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBomOruu. DoOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOOEeHHOCTh  OPraHWU3MOB  KaK  pe3yibTaT  MHUKPOIBOJOIUH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl nmpucmnocoOaeHU y OpraHu3MoB: MOPQOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kiaoueBo Qakrtop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1I000pa30BaHUS aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuan3zanus). JmuTeasHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOnMOHHONW OHMONOrMM B  pa3pabOTKE Hay4dHbIX METOOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K AaHTUOMOTHUKAM U CIIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOIIUNY, «IJKOJOTHYECKass M30JSALUs MONYJSALUA CeBAaHCKOM (openny,
«l'eorpaduyeckas H30JSALMS  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIBI
naypckoi», «[lomynsiroHHbIe BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KePTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbi Menanu3My, «KuBble nckomaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «CrnocoObl BUA00Opa3oBaHus», «l'eorpaduueckoe BUaI000pa3oBaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«ITonurmonasl pactenuit», «KanmycTHO-penedHbIid THOPHIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pa3IMYHBIX IPUCTIOCOOJEHUN, dYyuenaa MTHI[ U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHeHHE BHIOB 1O MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoiouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbI W (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadguueckne Metonapl uzydeHus: 3Boonuu. CpaBHeHue (IOpHl U
dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bupabi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
ABOMIIOIMHU. ['eHeTHuecKrue MeXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a M MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
Pynumentapubie  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbl TMOCTPOCHUS (PUIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosnep, 3. I'eKkeb.

Tabnuuel u cxembl: «DunoreHeTHYECKU pAsl JOMWATNY, «APXECONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHbie cTaguu SMOPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJsSKU HMCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JloHaydHble MPEACTABICHUS O 3apOKACHUU JKU3HU (KPEalOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoknenne >Ku3Hu U acCTPOOHOTIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmyeckux. Ompir C. Mumepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3eminn u wmeroasl e€ wu3ydeHus. lckomaemble OpraHuyeckue
octaTku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENnbHAsE U a0OCONIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBONMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcCHOBHBIE 3Talbl 3BOJIOLHUU KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuHiun xmodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrueckux mpoueccoB. llosiBaeHMe M pacuBeT XapaKTEpHBIX OPTaHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasust Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokIeHus xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BotonHNY, «Cxema 00pa3oBaHUS HYKApHUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactenHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble  BOJOpOCHNY», «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apxeuckou 3pey», «Pa3zBuTue JXU3HU B IIPOTEPO3OUCKON dpey, «PazButue XKu3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasa gaGopatopHasi  padora «MoaenupoBaHue  ONBITOB
Munnepa—tOpu 1o n3ydeHunto abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COSUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS pPaCTECHUIM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «3yueHre ocCOOCHHOCTEH CTPOSHUS TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYUYHbIE TEOPHUU.

Cx0ACTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YEIOBEKA OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE roJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MpEKH Jtofel. YenoBek yMelnbli, rnepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a  mnpenensl  Adpuku. UYemoBexk redgensOeprckuii  — oOmuUNA  mpesox
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOTro. UeloBEeK HEaHIEePTAIbCKUN
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMSIX
yesioBeka. MyTauuMoOHHBIM mpouecc W noiaumopdusm. [lonynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompmme pacel: eBpoIleouIHAs
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETeE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcnocOONEHHOCTh YeNOBeKa K pPa3HbIM YCIOBHSM OKpYXKarouled cpeabl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapasle  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconuanbHble MCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. S. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKener dYeloBeKa M CKEJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl IBOIIOLHNH YEIOBEKa», «Packl uemoBeKkay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOCIIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
LIMMITIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHue 0cCOOCHHOCTEH CTpOCHHS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C IMIPAMOXO0KICHUEM .

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pa3BuTHe sKojgoruu B Tpyaax A. ['ym6oneara, K. @. Pynse,
H. A. CeseprioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY>Karoleh cpeibl: TOKaIbHbBIM, PErHOHATIBHBIN U TJI00aTbHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JEUCTBUS 3Koyorudeckux ¢akropos. [IpaBuno muaumyma (K.
Mnpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHd M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHalbHasg poJib CBETA.
doTonepuoanu3M.

Temmnepatypa kak skosiorudeckuii dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonormdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noj/iep >KaHuio BojHOTO OanaHca. Kimaccudukamnus pacTeHHil MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs,
ryOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DuU3uKo-XUMUYECKUe
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHust OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznenusie HOpMbI paCTEHUM: 1E€pEBbs, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMON03 u ero ¢opmel. [lapazutusm, xooneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKIIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOUTaHUS OpPraHU3MOBY», «bBHOJOTUUYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuud pacTEHUNW W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPacTeHUH, uydesia NTHUI] U 3Bepei, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu ¥ KOJUIGKIIMM pPACTeHUHW © IKUBOTHBIX, OOJANaONIMX dYepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHH JKM3HHU, TepOapuu H
KOJUIGKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHast padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouosiornueckas cucrema. Poib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OaphEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TOKA3aTeNW MOMYJALMU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuKa momysisAuMu U €€ peryiauusa. bUOTHYECKUH IMOTEHUMANI IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NoNyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUAH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 06 »Kkojoruueckoil Humie Bujga. Mectroobutanue. MHoromepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTMYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpaldid >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToprper: Jx. Y. XaTunHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
PAaCCETICHUION.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBa opraHu3moB. buorieHo3 u ero crpykrypa. CBs3M MeEXmy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLEHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKneccuu. [lepBudHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KiimmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOWYMBOCTHU COOOIIIECTB.



[Ipuponubie 3KOCUCTEMBI. DKocucmembl 03€p U pex. IKocucmemsvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexkma u 6udo8-30uhpuxamopos (Kirouesvix
8U008) 8 pyuKyuoHuposanuu s3xocucmem. IIepeHOC JHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmuol go30elicmeusi  3Aa2pA3HEeHUll  PAa3HbIX Mmunos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «Ctpykrypa  OuoneHo3a»,  «IKocucTtema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruveckas nupamuna OMOMacce, «IKOJOTHUECKas MUpaMuia SHEPTUNY,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJNKUX TTOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHUCTEMY (Ha TMOJe WIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ cocran. XKupoe
BELECTBO OHOC(hEphl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHCcTeMBI. JInHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYH/Ipa, XBOWHBIC JIeca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE Jieca, BHICOKOTOphs. Kiumar, pacTUTENbHBIA U )KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHI[HAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B mpupoae»,
«KpyroBopot Boabl B mpupojae», «OcHoBHbIe OMOMBI cymny, «Knumaruueckue
nosica 3emum», «Tynapa», «Taiira», «CMmemannasii jecy, «IIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpU3UChI M WX MNpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTPOIIOT€HHOE BO3JICUCTBUE HA PACTUTEJIBHBIN U KUBOTHBIM Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U MPUPOIBI.
PanvonanpHO€  MPUPOJOMONB30BAHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTHUS OMNACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHLIX U008 U IKkocucmem. (OcHoBbl



IKopeabunumayuy dKkocucmem u cnocobo8 6O60pbbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE — atMoc(epb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoaeNn ynpaBIIeMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO  OHMOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAluyue  NpPpaABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBlICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh IPakKAAHCKOM MO3UIIUU 00YyYaOIIETocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA M TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BBINOIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsAiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOX PoauHy, CBOM $A3BIK U KYJIBTYDY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IPUPOAHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHEe OWOJIOTMM, TOHMMAHUS 3HAY€HHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

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

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIYyILEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJaHCUPOBAHHBIN PEXUM 3aHATHA U OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTHOJICH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJIOTHYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMoOOpa30oBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHUOOPETEHHUE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TIPH HM3YYCHUH OWOJIOTHH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX Bped  OKpYKaromeu
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TS TETHHOCTH HKOJIOTUIECKOM HAIIPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWH TpoOiieM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
IIPU U3YUCHUN OMOJIOTHUH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AKTUBHOMY IIOJYYE€HHUIO HOBBIX 3HAHUW TO OHWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTM M  COLMAJIbHOM KOMMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMHpPOBaHBI MO3HABATENbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHS, PETYJISTUBHBIE YHHBEpPCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPAXKaTh:

OBiaanenune YHHBepPCAJIbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKAIIMNA, 0000IICHHS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENIENIATh IENH JCATSIBHOCTH, 3ajaBas IapaMeTpbl M KPHTCPHH HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEILHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PpACCYXKJICHHS (MHIAYKTHBHBIC, JECIYKTHBHBIC, IIO
AQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PacCMaTPHUBACMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX  PeabHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspenieHuss MOpo0jeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HUHTepIpeTaluy, NpPeoOpa3oBaHUIO U TMPUMEHEHHUIO B YyYEOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAE pEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TMPAKTHUYECKYIO0 OOJacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (HOPM MPEACTABICHHS, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! Y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4eCTBE CpeJICTBA TNpu pabore ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W NpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOoW Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHBIE CpeAcTBa OOIEHWSA, MOHHMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI IPH peNIeHUN OMOTOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NpPUHUMATh I[€IM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBMSIX U IMOCTYINKAaxX MO OTHOUIEHWIO K KHWBOUM MPHUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalMsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHHWM, MCTIOIb30BaTh MPUEMBI PEQIICKCUU I OLICHKH CUTYyalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOEHHUS COJIEpXKAHUS Y4eOHOTrO MpeaMeTra
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodunbHOro  oOyueHus  oOydawommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHUH, BUIBI JEATCIBHOCTH T10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraronue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTb, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Bagsunoga), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, rpuOOB, paCTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTAaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTpOPHOro TUIOB MUTAHUSA, (POTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXKIy OpPraHOMAAMH KJIETKH U HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSIMH, MEXKIy JTalaMu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeqpl OOUTaAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUYMHHO-CIICICTBEHHBIC
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOIIECCaMU U SIBICHUSIMU, JIENaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKHue pabdoThl, COONIOAATH
paBuia Ipu pabore ¢ yueOHBIM H J1a00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, NPOBEPATh MX IKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (GopMyIUpys Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJyUYEHHBIE
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHE y4yacTBOBaThb B y4eOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILIECTB, U
nyOIMYHO  TPEACTaBIATh  MOJYYEHHBIE  pEe3yNbTaThl HA  YYEHHMYECKHX

KOH(DEpeHITHsX;
YMEHHE OIIEHWBATh ATUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
obmacti  OWONOTMM W MEIUIMUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMAa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIM OUOJOTUH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUS K TIPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKHUE TEOPUH
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojsimeBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMBbIMU B OMOJIOTHYECKUX MCCIIEOBAHUAX )KUBBIX 00BEKTOB M 9KOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO u CUMIIaTPUUYECKOT O
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B IKOCHUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHMs, aOMOTHYECKHX M OHOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI IOKA3aTeIbCTBA POACTBA OPTaHMU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ y4eOHBIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OMoJIoruw,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MperIoTBpallCHHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO3SHCTBA, MHUIIEBOMN
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YYCHUE
3 Buonorus kinetku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BelIecTB U NMPEeBpalleHue SHEPTHN B 9 1
KJIETKE
7 Hacnencrsennas nungopmanus u 9 05
peanuzanus e€ B KJIeTKe
’Kv3HEeHHBIH UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKask OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3apokIeHUE W PA3BUTHE BOJIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3Botous U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeou
Opraau3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U N3Y4EHUS KIIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOUHOM
ounonoruun. [IpakTrueckast padoTa
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

OpraHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHEe
OEITKOB C TIOMOIIIbIO Ka4€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JlaboparopHuas padota «Mccrnenoanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIIETOK PA3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykseozunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 MeTtoibl CTPYKTYpHOM OHOJIOTHH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune 3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJISTKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTrueckas padota «M3yueHue 05
JIBUKEHHSI [IUTOTUIA3Mbl B PACTUTEIIBHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabota «/ccrnenoBanue miazmMosnsa u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnas pabota
«M3ydeHne cTpoeHus KIETOK pa3InyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTaboam3Ma. Turer 0OMeHa
BemiecTB. JJaboparopnas pabota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOuHOTO MeTabonuima. JlabopaTopHas
pabora «M3yueHue hepMeHTaTUBHOTO
paciiernieHus IepoKCUaa BOJI0OPOia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHA BENIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHe mpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
JlaboparopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DOHeprust MEMOpPaHHOTO TPaIUCHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OMocuHTEe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapHoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBbI SKCTIPECCHU
TeHOB y DYKapHOT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U
39 obOnuratHelie napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosornu B OMOJIOTUN U MEIUIINHE
42 ’Kv3HEeHHBIN UK KIETKA
43 Martpuusnsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tuns! knetok. KapuokuHes u HUTOKUHES.
46 JlabopaTtopHas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsimus ;xM3HEHHOTO [IUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuit. Jlaboparopnas padora

49 . - 0.5
«M3y4yeHne TKaHEeH pacTeHUIDY
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlaboparopHas padota «/3yueHue TKkaHeH 0.5
YKHUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tenna opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCTEMa YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
9eoBeKa

58 TpaHcHOpT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTema Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MOoB

62 NMMmyHHas cuctema yenoBeka

63 PaznpaxkxumocTs U perynsnus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX W YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeToK. JlJabopatopHast paborta
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBeHne
MIPU3HAKOB CXOJICTBA 3apOIbIIIECH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHUE 1 pa3BUTHE PAaCTCHUM.
JlabopaTtopHnas pabora «CTpoeHHE OpraHoOB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U pa3BUTHUA
T'CHCTUKH KaK HayYKH

74

OcHOBHBIE IOHATHS U CUMBOJIbI T€HETHKH.
JlaGopaTtopHnas pabdota «JIlpo3odriia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpemrBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPUHOTO
CKpelIMBaHus y Apo30¢uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [TpakTudeckas pabora «3ydeHne 1 05
PE3yIbTATOB JUTHOPUIHOTO CKPEIIUBAHUS '
y ApO30(HIIBI
79 [{uToIoTHYeCKHEe OCHOBBI TUTHOPHTHOTO 1
CKPEIIUBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPUST HACTIEICTBEHHOCTH 1
82 I'eneTnka moia 1
83 T'eHoTHn Kak 11eJI0OCTHAS cCUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHuM, )KUBOTHBIX U YeJIOBEKa
85 MN3MeHYnBOCTb NMpU3HAKOB. BHibl 1
H3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuannoHHbIN psia 1 BapUaIlMOHHAS
kpuBas. JlaboparopHas padoTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(DUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoeHre BapHallMOHHOTO Psa U
BAPUALIMOHHON KPUBON»
88 ['eHOTHUIIMYECKAS N3MCHUYMBOCTb. 1
KomMOunaTuBHast H3MEHYHUBOCTE
89 MyrtanroHHasi U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «Myranuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.
OnureHeTHKa 1 SIUr€HOMUKA

91

I'eneruka yenoseka. [IpakTudeckas padbora
«CocraBieHUe B aHATIN3 POJI0CIOBHOI

0.5

92

Metoapl MEAUIIMHCKOI T'€HETUKUA

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaIIIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas pabota «3y4eHune copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIMOHHON pabOTHI.
JlaGopaTtopHnas pabota «/3y4yeHre MeTo10B
CEJIEKIIMH PACTCHUI»

0.5

96

JlocTrKeHUs CeNEeKIIMU PACTEHU 1
KUBOTHBIX. [IpakTrueckas padboTa
«IIpuBHBKa pacTeHUI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘leCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HANPABJICHUS] CHHTECTUYECKOM
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Megunuackine OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHue, €CTECTBEHHBIHN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Tonmynsiuss — sneMeHTapHas €AMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUN 1
9 Dddext ocnoBatens. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTOop 3BOJIIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yyenue
apoMop(}030B U UANOATATITAIIUH Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHas paborta «IIpucnocodnenus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTUIECKOMY KPUTEPHIO

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3yUCHUS IBOJIIOLUH

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCJIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ'IGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMepHOCTD
TEMIIOB SBOJIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3s! 3aposKICHUS )KU3HA
Hctopust 3emMiti 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast padota «M3ydeHue u 05
OTIMCAHUE NCKOTIAeMbIX OCTATKOB JIPEBHUX
OPraHU3MOB»
30 HauanpHsbie 3Tansl opraHuyecKoit
9BOJIOIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3Tambl 3BOJIIOILIH
39 pactutensHOro Mupa. IlpakTuyeckas 05
pabora «M3yueHue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY»
33 OCHOBHBIE ATaIbl SBOJIIOIMH )KUBOTHOTO
MHUpa
DBouToNNs )KUBOTHBIX. [IpakTiueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTue )xn3HM Ha 3eMile 1O 3paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas CUCTeMa OPraHUIeCcKOTo
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYCCKUE TPYIITIBI
OpraHu3MOB

40 AHTpOIIOJIOTHSI — HayKa O 4eJloBeKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «/3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CootHolieHre OHMOJIOTMYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOI€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrueckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTaiui 4eJIoBeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopbI 1
Abunotnueckue paktopsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabota «BbisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrisiBIIeHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIIEPaTypb»
AbGunoTtndeckue (akTopsl. BiaxkHOCTH Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTta «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPTraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotnueckue dakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIaHU3MOB B cpejie 1
oOuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTOKA3aTeIN MOIMmyJIsAuun:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEININ TOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTHYeCKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBble pocTa YUCIIEHHOCTH TIOMYJISIIHH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrnocoOieHus 0.5
CEMSTH PaCTEeHUH K PaCcCEeIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKHBOTHBIX

71 Coo00111€cTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB 1 MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHBIE TTOKA3aTEIN IKOCHUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOI1ecTB — CyKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMBbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yueHue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (hOPMHUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuiernanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepsl

86 KpyroBopoTsl BemiecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMOcdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMoCchepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoseka Ha Ouochepy

o1 AHTPOTIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPOIbL

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MHUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE )KU3HU HA 3EMIIE»

98 O6061mmenue o teme «IIpoucxoxaenue 1
YeJIoBeKa — aHTPOTIOTEHE3)

99 O6o01menue mo Teme «DKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUs»

101 O6o6meHIEe 10 TeMe «DKOJIOTUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ Aradponona U.b., CuBornazos B.U., O6miectBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

«IToypounoe mnanuposanue» A.B.Kynes 10-11 knacc. C.-IletepOypr «Ilaputer»
2002r.

3. «Iloypounsie manbl. buonorus» 10 kinacc N.®@.MmkuHa «Yyurtenb-
ACT»,2001r.

4. «Ypoku Ouonorumn» (pazsepuytoe mianuposanue) A.B.ITumenos. Spocnapib
2001r.

5. «TecroBbie 3aganus o obmieit ouonorun» A.B.Tepemon. M.»Cdepa» 2000r.
U IpyTHE.

6. O.B.Cabnuna, .M. Ipimimun «Pabouast Tetpans. O6mias 6uonorus». M.,

«IIpocemenuer, 2005.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



MynbsTumenuiinoe yueoHoe uznanue "O6mas ouonorusa" uzn-so "Jpoda,
www.ed.gov.ru — MunucrepcTBo oopaszoBanus Poccuiickoit denepammu
www.informika.ru — Ileatp uapopmaruzanun MunucrepctBa oopasoBanusi PO
www.school.eddo.ru — "Poccuiickoe 1ikojibHOE 00pa3oBaHue"
www.mediaeducation.ru — Meauao6pa3oBanue B Poccun
http://www.shkola2.com/library/ -TexcTbl MHOTHX MIKOJBHBIX YYCOHHKOB
www.school.mos.ru — caiit "IlIkoapHUK"
http://www.nsu.ru/biology/courses/internet/main.html - Pecypcei mo 6uosnoruu
http://infomine.ucr.edu/search/bioagsearch.phtml - baza nanHbIx M0 OHOIOTHH.
http://www.rnmc.ru/pro/bio/bio.html - Beocaiit Pecniybiukanckoro
MyJIbTUMEANA LIEHTpa, cTpaHnuka nojnaepxku DU «buosorusa 6-11 knacc
http://www.en.edu.ru/db/sect/1798/ - EctecTBeHHO-Hay4YHBIN 00pa30BaTEIbHbIH

nopTant






