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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouosyorus) Ha
YpOBHE cpeaHero obiiero oopa3zoBanusi paspaboraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorusi» yrinyonénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepenianu  O0y4eHUsT Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeJHUM NMpodecCUOHAIBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHEe 00pa30BaTENbHBIX, BOCIHUTATENbHBIX U Pa3BUBAIOLINX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0yYarmMXCss M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTM HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" naér mpencraBieHue o
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pasziejiaM M TeMaM, paclpejelieHne 10 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHU O 340pOBOM o0Opa3e >XHM3HHU, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoil cpeae. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJbTaTaM OOyYeHUus U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW JESATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIiaeT OuoJIOrTMYecKoe oO0pa3oBaHME B I1IKOJIE W OPUEHTHUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJNIOrMHU, SMOPHOJOTMU U OUOJOTUMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YIUIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU HU3YYEHUH  OOydYaroOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl W yriayOJieHbl OMOJIOTMYECKHWE 3HAaHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJIOTMYECKMX 3HAHUNA C
COOTBETCTBYIOIIUMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPU H3yYEHUH
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 AKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
W3YYarOTCSl OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOW OHOJIOTHH, AMOPUOIOTHH U
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3yuaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHe 0 buocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JarommMHCs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIMIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOEHHOCTAX KIETKH, OpTraHu3Ma, IOMYJISIUH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOI0 MaTepuala B COAECpPKaHUHM MPOTrpaMMbl
Mo OMOJIOTHUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPWEH CTAHOBIICHUS M PAa3BUTHS
TOM WM WHOW 001acTh OWONOTHUM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp nzyuenus: yueoHoro npeamera «buonorus» Ha yrayOJn€HHOM ypOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHM3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra M NOpPUOOpETeHHE YMEHUM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
npo(ecCUOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OWOJIOTHe, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

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

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIus, B, OMOreoleHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICAOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMUXCS C METOJaMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHOW OHWOJOTHH, JMOPHOJOTMU W OWUOJOTUU PA3BUTHS, TCHETUKH U
CEJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOW OMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHHM);  METOJAaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OHMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIETUPOBAHMUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUHM ¢  COIHAIbHO-d)KOHOMHUYECKUMU U  IKOJIOTHYECKUMU
npoOyiieMaMu 4eJIOBEYeCTBA; OIEHWBATH IOCJIEICTBUS CBOEH MESITEIBHOCTH IO
OTHONICHUIO K OKPYKaIIIeH NPUPOAHOU cpejie, COOCTBEHHOMY 3JI0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npoduakTuKki MHGEKITMOHHBIX 3a00J€BaHUi, TIPaBWJIa TTOBEJACHUS B MPHUPOJAC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

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



BOCTIUTAHUE Y OOYUYAIOIUXCA [IEHHOCTHOTO OTHOIIEHHS K >KUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TEHETUYECKOW TPaMOTHOCTH, OOMmEell KynbTyphl TOBEIEHUS B TPHUPOJE;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OOyYaIOIIUMHUCS  KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmogeHuss Mep npoduiIakTUKH — 3a00JIeBaHUM,
obOecnieueHrne 0€30MaCHOCTH >KM3HENEATEIHPHOCTH B UPE3BBIUAWHBIX CHTYAIUSIX
NPUPOJHOTO W TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTenbHON TPAEKTOPHUH, CrocoOCTBYIOIIEH
nocieaymomeMy npodecCHOHAIBHOMY CaMOOMNpPENENEeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctasisier 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heenmo), 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
OPOJOJIKEHUE OUOJOTHYECKOTO O00pa3oBaHHMA B  OpraHU3ALMSIX CPEIHETro
po(ecCUOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00ydJaromuXcs B BBINOJHECHUU MPOCKTHBIX W y4eOHO-HCCIIEI0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCs Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MHPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoiorus — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
OyHAaMEHTaJIbHbIC, TPUKIAJHBIE M TOWCKOBBIE HAYYHBIE UCCIECIOBAHUS B
OuoJioruy.

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

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
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.

Tabnuuel u cxembl: «CBsi3b OMOJOTMM C JIPYrUMH Haykammn», «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 YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOUYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHbridi. IIpomeccel, NPOUCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue kuBbIX cucTteM. MeToasl Omosornueckoi Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [loHaTHue 0 3aBUCUMON U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [IprumHBl WCKaXkeHHs pe3yJbTaTOB »JKcrepumeHTta. lloHsTHE
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «MeToasl
M3y4YEHUS JKUBOW MPUPOIBI».

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

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
U3YUYECHUU KUBBIX CUCTEM).

Tema 3. buoJsiorusi KJieTku

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.

Meronpl  MOJIEKYJISIpHOM W KJIETOYHOM  OWOJIOTMHM:  MHUKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpU(PyrupoBaHre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

Hemoncrpamum: [Toprpetsi: P. I'yk, A. JleBenryk, T. llIBanu, M. llnelinen,
P. Bupxos, K. M. bsp. Tabmumer u cxembl: «CBETOBOH MHKPOCKOID,
«ONEKTPOHHBINA MUKPOCKOT», «IcTOpUs pa3BUTHA METOI0B MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomatorpadus, smekrpodopes, auddepeHIHAIBHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOperyisiuu. MuHepalbHble BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIETKU. buonorumyeckne mnoaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuyanas
CTpYKTypa Oenka, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpyktypsl. [lenatypamms. CpoiictBa OenkoB. Kimaccudukanus Oenkos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mwmii 1IaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnuuepuasl, Qocdomunuabl, BOCKH, CTepouibl. buonormyeckue ¢GyHKIUH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunnun kommiuementapHocTtH. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecrtoHaxoxaenue u ouonornyeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynkiuu AT®. BoccTraHoBIEHHBIE MEPEHOCUUKH, UX (PYHKIIUU B
knetke. Jpyeue wykneosuompugpocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposarue
CMPYKMypvl U QYHKYUti 6UOMONEKYI U UX KOMNIekcos. Komnvromephulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

Hemoncrpamuu: Iloprpetrer: JI. Ilomuur, [Ix. Yorcon, ®. Kpuk, M.
Yunkuuc, P. @pankiun, @. Conrep, C. IIpy3unep. uarpammsl: «PacnpeneneHue
XUMUYECKUX BJEMEHTOB B HEXHMBOM mpupole», «PacmpenerneHne XUMHYECKHUX
AJIEMEHTOB B JKMBOHW mpupoje». Tabmumel u cxemsl: «llepuognueckas Tabiuia
XUMUYECKUX 3JIEMEHTOBY», «CTpOoeHUE MOJIEKYJIbl BOAbI», «BemecTtBa B cocTaBe
opranu3zMoBy, «CTpoeHHne MOJEKybl 0enka», «CTPYKTYphl OETKOBON MOJIEKYJIIBD,
«CTpoeHHE  MOJIEKYyN  yriieBoAoB»,  «CTpoeHHE  MOJIEKYNl  JUIUI0BY,
«HyxnenHoBble KUCIOTBI», «CTpoeHne MoJieKyibl ATD».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ IMMOMOIIBI0O KaUYeCTBEHHBIX
peakuuii». JlaGoparopHass paGora «lccrnenmoBaHue HYKIEUHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KIETKH

Tunbel KJIETOK: DJyKapuoTHueckas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMS KICTKH.

Ctpoenue nmpokapruoTHYecKoit kieTku. KinetouHasi cteHka 6akTepuit U apxen.
Oco0eHHOCTH CTpOCHUS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIESCKUX
KJIETOK. MeCTO 1 pojib IPOKapHUoOT B OMOLIEHO3AX.

Crpoenue u (GyHKIIMOHMPOBaHUE IYKapUOTHUYECKOU KJIETKHU.
[Ina3matuyeckass wmemOpaHa (mnasmaiemMma). CTpykTypa IMUIIa3MaTHYECKOM



MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKyI0 MEMOpPaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIMI
akTuBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (aronuTo3. Dk30uuto3. KinertouHas
creHka. CTpykTypa v QyHKIHMH KJIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomma3zma. [uto3ome. [lutockener. [IBmxenue nurormiazMbl. OpraHoUIbI
KieTkd. OJHOMEMOpaHHbIE OpPraHOWJbl KIETKH: DSHJIOIUIa3MaTUYeCKas CeTh
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHUE U (YyHKUUU. B3auMocBs3b
OJIHOMEMOpPAaHHBIX OpraHouA0B KJeTKU. CTpoeHHe TPaHyJISIpHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHysispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdocu. Tpancnopt
BEIIECTB B KJeTKe. Bakyonu pactutenbHbix KieTok. Knetounsiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOWJbI  KIETKH:  MHUTOXOHAPHH,  IUTACTHU[IBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApHN W miactui. [lepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOIIacThl, XpOMOILIACTBI, IEUKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannbie opranouasl kiaetku CtpoeHue u (PyHKIIMU HeMeMOpaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTbl. AkmuHosvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKH.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpybouku. KineTouHsrii
nentp. CTpoeHue © JABWKCHHE KIYTHKOB M pecHHUYEK. MUKpoTpyOOUuKH
muTorasmel.  Llentpuons. benku, accoyuuposauHvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnuule benxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIuiazMa, SJIPBIIIKA, UX CTPOCHUE U
bynkiuu. SAnepHbrii  GenkoBbI MaTpuKkc. [IpocTpaHCTBEHHOE pPACTOIOKEHUE
XpoMocoM B wuHTepdazHOM siape. Iyxpomamun u eemepoxpomamur. benaxu
XpOMaTUHA — THCTOHBL. Jlunamuka s0epuou ob6onouku 6 mumo3ze. AoepHviii
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

HMemonctpamum: [Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc. Tabauus u
cxeMbl: «CTpOE€HHE 3YKapuOTHUECKOW KIIETKN», «CTpOEHHE JKUBOTHOM KIETKN»,
«CTpoeHHEe pacTUTENbHOM KIETKu», «CTpoeHrne MUTOXOHIpUU», «Sapoy,
«CTpoeHre MPOKAPUOTHIECKON KIETKW.

OOopyoBaHue: CBETOBOW MHMKPOCKOII, MHKpPOIpPENapaTbl PAacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl 0aKTEepUAIbHBIX KIETOK.



Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBD.

JlabopaTopHas padora «JlccnemoBanue minazMonu3a M JEIUIa3MOJIM3a B
PaCTUTENbHBIX KIETKaX».

IIpakTuueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NPeBpallieHHe JHEPIUHU B KJIeTKe

AcCUMWISIIIUS U JUCCUMUMIIALINS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTEepOTPOdHBIA. YdUacTHE KHUCIOpOJa B OOMEHHBIX
mpoiieccax. JHEpreTudyeckoe olecrneueHue KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapakKTep peakiuid KIETOYHOTO
merabonmu3zma. DepMeHThl, WX CTPOCHHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns GepMEHTOB OT HEOPTaHMYECKUX KaTaln3aTopoB. benku-
aKTUBATOPHl M OETKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTU (HEPMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anokcueennvli u okcueenuwvlii. pomocunmes y oaxkmeputi. Ceemocobuparowue
nueMeHmul U NUCMEHMbl peaKyuoHHo20 yeumpa. Poib XJIOpPOIIIacTOB B MPOLECCE
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTOpoB
Ha CKOpOCTh oTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XEMOCHUHTE3. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUGUIUPYIOIIHE OaKTEepuH, >Kelie300aKTepuu, cepoOaKTEepru, BOIOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHbIe OopraHusMbl. Buaesl OposkeHus. [IpoaykTel OpokKeHUS U HX
UCIIOJIb30BAHUE YETOBEKOM. AHA’POOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AnpoOHBIE OpraHU3MBlI. Orarbl HSHEPTrEeTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ononornueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Dnepeuss membpannozo 2epaduenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cummaszwvl. IlpenmyiecTBa a’dpoOHOTO TYTH
oOMeHa BeIecTB nepes aHadpoOHBIM. DPHEKTUBHOCTD YHEPTETUUECKOT 0 OOMEHA.

JMemoncrpamum: Iloptpetsi: k. Ilpuctnu, K. A. Tumupszes, C. H.
Bunorpaackuii, B. A. Ourensrapar, II. Mutuenn, I'. A. 3aBap3un. TaOauupl u
cxeMbl: «DoTocuHTE3», «DHEpPreTUUYecKui oOMeH», «buocuHTe3 OenKay,
«Ctpoenue hepMeHTay, «XEMOCHHTE3Y.



O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBAaHHME IJI NMPHUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINAPATOB.

Jlaboparopnass  padora  «lI3ydyeHME  KaTAIUTUYECKOWM  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTaaasbl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO pacCHICIIICHUS
MEPOKCHUJIAa BOJIOPOAA B PACTUTEIbHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTtopnass paGora «CpaBHeHue TpolieccoB  (OTOCHHTE3a H
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacneacrBeHHass HHGOPMALUSA M pean3alus e€é B KJIeTKe

Peakuuu matpudnoro cuntesa. [IpyHIKN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHpopmaluu. ['eHeTnyeckuii
KO#, ero cBoicTBa. TpaHckpuniuss — wmaTpuusblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILIMU: KOMILUIEMEHTAPHOCTh, AHTUMAPAUICTIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsiuus u e€ sransl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KoaupoBanue amuuokucnor. Ponab pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvie npedcmagnenuss o cmpoeHuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U AYKApHOT. Perynsuus akTUBHOCTH T'€HOB y IMpoKapuoT. ['umoresa
onepoHa (®. XKako6, XK. Mano). MoaexynsapHvlie mexanuzmvl IKCNPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perynsius 0OMeHHBIX
MPOLIECCOB B KJeTKe. KiteTounsiil roMeocTas.

Bupycsl — HeksleTouHble (POPMBI JKU3HU U 00JIUraTHbIe apa3uThl. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuznerHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHbIX, pacteruit. CIINJ[, COVID-
19, conmanbHbIe M MEAUIIMHCKHE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvwux maccugos («bigdatay)
CMPYKMYPHBIX OUoI02UYecKux OanHvlx. Hanomexuonoeuu 8 buonoeuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobwvl 00cmasKu 1eKkapcme.

Hemonctrpamum: [loptpersi: H. K. Konbios, 1. Y. IBanoBckuii. TaGaunbl u
cxembl: «brnocunTes 6enkay, «I'eHeTnueckuit koa», «Bupyce», «bakrepuodarmny.

IIpakTuueckas padora «Co3aHre MOJIeNIA BUPYCay.

Tema 8. ) KusHeHHBIN HUKJ KICTKHU

Knerounwlii muki, ero mnepuoisl u peryisuus. WuTepdaza u MuUTOS3.
OcobeHHoCTH TMpolEeccoB, mpoTekaromux B uHTepdasze. [loarotoBka KIEeTKH K



nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUECKUUA U
MMOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) EPUOJIbI UHTEP(DA3bI.

Marpuuneiii cunare3 JIHK — pemmmkanusa. Ilpuamuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIEIbHOCTD.
Mexannsm perummkannu JTHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JUIUIOuIHBIA U
rariouAHbld  Ha0Opbl  XpoMocoM. ['omosiornuHbie  XpomocoMbl. [losoBbie
XpPOMOCOMBI.

Henenne knetkm — MuTO3. CTagum MHUTO3a M NPOUCXOISIIIUE B HHUX
npouecchl. Tunsl MuTo3a. KapuoknmHe3 m HUTOKMHE3. bHoOnOrnueckoe 3Ha4YCHHE
MUTO3A.

Perynsauuss mutoTuueckoro nukiaa kiaeTtku. [Iporpammupyemasi kiaeTodyHas
rudeb — arornTos.

Knerounoe siapo, XxpoMocombl, (yHKIIMOHAJIbHAasi T€HOMHKA. Mexanusmul
npoaugepayuu, oughgpepenyuposku, cmapenus u euberu kiemox. «l{ugposas
KlemKay» — OuourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JemoncTpanum: Tabmuibl v cxembl: «KU3HEHHBIN UK KIETKU», «MHUTO3Y,
«Ctpoenue xpomocom», «Pemmkamms JIHK». OOopymoBanue: cBETOBOH
MHUKPOCKOII, MUKpoIpenapaTsl: «MHUTO3 B KJIETKaxX KOpELIKa JIyKay.

JlabopaTtopHass  paGora  «l3yuyeHnme  XpOoMOCOM  Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlaGopaTopHas padora «HabmroneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe pa3zHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpOEHUS U JKU3HEACSITENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKICTOUYHBIC
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHNAIbHBIE OPraHU3MBI.

B3anmocCBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opraoB. OpraHusM Kak equHoe 1esnoe. ['omeocTas.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTeNIbHAS,
MMOKPOBHAsI, MPOBOASIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHHS,
(bYHKITUH U pacToNoKEeHNs TKAaHEH B OpraHax PacTCHHIA.

TkaHu XUBOTHBIX M 4YEJIOBEKA. THUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAS, MbIIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUS, (PYHKIUN W
PAaCMOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BereratnBHble M T€HEpATUBHBIE OpraHbl pacteHud. OpraHel u
CHCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBEKA. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.



Omnopa Ttena oprann3moB. Kapkac pacrenHuidl. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyxHbli W BHyTpeHHUH ckeneT. CTpoeHue u
TUIBI COETMHEHUS KOCTEM.

JIBr>keHrne  Opranu3moB.  J[BM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, peCHHUYHOE. JIBMI)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBI M HACTUU. J[BMKEHHME MHOTIOKJIECTOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbltieyHasi cuctema. Peduiexc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Ilutanne opranusmoB. [loryomenune BOABI, YIVIEKUCIOTO Ta3a W
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue *KUBOTHBIX. BHYTpHUIOIOCTHOE U
BHYTPUKJIETOUHOE muIleBapeHue. [IuTaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NUILEeBapUTENbHOrO TpakTa. [lumeBaputensHble xenes3bl. llunieBapurenbHas
CHCTEMA YETIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIeTKU. KoxkHoe NbixaHue. JlprxaTeapHas MOBEPXHOCTD.
KabepHoe u né€rounoe apixanue. JIpIXxaHUE MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cucTEMa 4YejaoBeka. MeXaHW3M BEHTWISLMHU JIETKUX Y NTUI U
MiIeKonUTaroux. Perynsauus neixanus. JprxarenbHbie 00bEMBI.

TpaHcropT BeWIECTB Yy OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMbI PACTCHUMU.
Tpancropt BewmecTB y KUBOTHbIX. KpoBeHocHas cucreMa U €€ OpraHsbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyru kpoBooOpaiieHus. IBOIIOLHUOHHbBIE
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepaua u e€ peryisamnus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnd. Opranbel BbleneHus. OuubTparus,
cekpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI PabOTHI OPTAaHOB BBIJEICHUS.
CBs13b MOJOCTH TE€JIAa C KPOBEHOCHOM U BBIACIUTENIBHONW cucTeMaMu. Brienenue y
MMO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHue m (HyHKIHMOHUPOBAHUE
Hedpona. OOpazoBaHre MOYH Y YETIOBEKA.

3amMTa y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHoOps
OakTepwii W TUCTHI MPOCTEUINUX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTCHHM.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1IuThl. DUTOHLIUABL.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3amura opranu3ma ot Oose3Hed. IMMyHHas cuctema uenoBeka. KieTouHwrii u
TYMOpPAJIbHBIH HMMYHHTET. BpOXIEHHBIH W TPUOOPETEHHBIA CcrenudUIecKuii
UMMYHHTET. Teopusi KIOHaJIbHO-cellekTuBHOrO ummyHutera (I1. DOpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUH.



Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxumocTts Yy
ONHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxumocTs W perymamus y
pactenuii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBHast cucremMa u pedrexkTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOU CHCTEMBI
y KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pedekTopHas nyra. be3yciioBHbIE U YCIOBHBIE PEIIEKCHI.

I'ymopanpHas peryisauus U SHIOKPHUHHAas CHCTEMA YKMBOTHBIX M 4YEJIOBEKA.
Kene3pl DHHAOKPUHHOM CHCTEMBI M HUX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIAOKPUHHOW cucTeM. [unoTtanamo-runoduiapHas
cucTeMa.

Hemoncrpanum. IHoprpert: W. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTIOKIETOYHbIE
Bogopociny, «bakrepunm», «lIpocteitmmey», «OpraHbl IBETKOBBIX PAacTEHUN,
«CucteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHE JIMUCTOBOM IUIACTHHKM», «TKaHM KUBOTHBIX», «CKEIEeT 4eloBeKay,
«IIumeBapurensHas cucrteMa», «KpoBeHOcHas cucremay», «JlpixarenbHas
cuctreMa», «HepBHas  cucrema», «Koxa», «MpllieyHas  cucTeMay,
«BpinenutenbHas cucTteMa», «IHAOKpPHUHHAs cucrema», «CTpOEHHE MBIIILBIY,
«Ammynurer»,  «KumewyHonosoctHeie», «CxemMa  TWTaHUS  PACTECHUN»,
«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HUE THUIPHDY,
«CTpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peid», «HepBuHas cucrema gmarymku», «HepBHas — cuctema
npecMmbikaromuxcsi»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIEKOTIMTAIONINXY, «HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpPEnapaTbl OJHOKICTOYHBIX
OpPraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXXHUX, >KHBBIC JK3EMIUISIPhl KOMHATHBIX PAaCTCHUIA, TepOapuu
pacTeHUM pa3HbIX OTIEIOB, BIAXHBIC IMPENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeIOBEKa,
00opyI0BaHUE JIJIsl IEMOHCTPAILIMU TOYBEHHOTO U BO3YLITHOTO MUTAHUS PaCTEHUM,
pacHIeTUIeHHus KpaxMaia U OeIKOB O] JeHCTBUEM (PEepMEHTOB, 000PYyIOBaHUE TS
JEMOHCTPALMH OMBITOB 10 U3MEPEHUIO KU3HEHHONW EMKOCTH JIETKUX, MEXaHU3MAa
JbIXaTENbHBIX ABHKECHUN, MOJIEJIH TOJIOBHOTO MO3Ta PA3JINYHbBIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlaboparopHasi padora «3yueHue TKaHEeN KUBOTHBIX).

JlaboparopHas padora «I3ydyeHue OpraHoB HBETKOBOI'O PACTEHUSIY.

Tema 10. PazmHokeHne 1 pa3BUTHE OPraHU3MOB



@opMbl pa3MHOKEHHUsI OPraHU3MOB: Oecrosioe (BKJIKOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnosioro  pa3MHOMEHUS: I[OYKOBAaHUE,  CHOPYJISLMS,
(parMeHTays, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBeie kneTku, win ramersl. Meno3. Craauu
Mmeio3a. [loBegenne xpomocoM B Meitoze. Kpoccunrosep. buomorndecknii cMbIci
MEHo03a M IIOJIOBOrO Ipouecca. Meno3 MW €ro MECTO B JKU3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzaponsiieBoe pazsutue. ['aMmerorenes y ;kuBOTHbBIX. I1010BBIE JKENE3HL.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CnepmaroreHe3 u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOpPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrHocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHoreHes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
0 pa3BUTHU OPraHU3MOB. Moppocenes — 00Ha U3 21aéHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopghocenos u moodenu mopghoceneza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jjsarymku). Jpobnenuwe. Tumbsl  apoOseHUs.
Jlemepmunupoeannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIIEKOMUTAIOUIMX. 3apOJbIIIeBbIe JIMCTKU
(racTpymsitus). 3aKiaKa OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIETOCS 3apojibliia (3MOpUOHANbHAS HWHIYKIIHS).
3aknajgka IUIaHa CTPOEHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUYECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHUOHANIBHOE pa3BUTHE Pa3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPeIbI.

Poct m pasButue xuBOTHBIX. [locTamOpuoHansHbIi mepuon. llpsmoe u
Henpsimoe  pasBuTHe. Pa3Butue ¢ Meramopdo3oM y OECIO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHOJIOrHMYeckoe 3HAaYeHUE MPSIMOTO M HEMPSMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoAe. THUlbl pocTa KUBOTHBIX. DaKTOpPHI
pEryJsiliii POCTa )KMBOTHBIX U yenoBeka. Ctauu nocTaMOPHUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4enioBeka. [lepuonsl oHTOreHe3a uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MPOIECCHI.

PasmHoxenne u paszButue pacteHuil. ['amerodur m crnopodurt. Meiio3 B
KU3HEHHOM 1wmKie pactenmit. (OOpas3oBaHwe cmop B Ipoiecce Meio3sa.
I'amerorene3 y pacrenuii. OIJIOJAOTBOPEHHE U  PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoliHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHuEe U
Pa3BUTHUE CEMEHU.

MexaHU3MBbI PEryJsIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

Hemoncrpauum. [Toptpetsi: C. I'. Haammn, X. [HIneman.

Tabmunbl U cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECIOI0TO
pa3MHOXeHUs», «Pa3MHOXeHHE XJIaMUIOMOHAbD), «Pa3MHOXKEHUE 3BIIICHBDY,



«Pa3MHOXeHne ruapey, «Menosy, «XpoMocoMmbdy, «I'amerorenesy», «CtpoeHue
SUUEKIETKH U criepMaTo3ousia», «OCHOBHBIE CTaauu OHTOreHesay, «lIpsmoe u
HenpsAMOe pa3BuThue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTHe JATYIIKW», «/IBOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHne CeMsiH OAHOAOJIbHBIX U ABYJOJBHBIX PACTECHUI», «KM3HEHHBIN LUK
MOPCKON  KamycTbD», <«OKu3HEHHBIM UHMKI MXa», <« KHU3HEHHBIH  IUKI
ManopoOTHHUKA», « KM3HEHHBIN LUK COCHBI».

OGopynoBaHUE: CBETOBOM MHUKPOCKOI, MHKPOMpEnapaThl SUNEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHasi padora «l3yuyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax».

IIpakTuyeckass padora «BbIsiBIeHME NPU3HAKOB CXOACTBA 3apOJIbILIEH
MO3BOHOYHBIX >KUBOTHBIX).

JlaGoparopHass paGora «CTpoeHHME OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHU3MoOB

Uctopus craHOBIEHUS M pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Menpgens, I'. ne ®puza, T. Moprana. Posib 0Te€4eCTBEHHBIX YUYEHBIX B PA3BUTUH
renetuku. Pa6oter H. K. Konerioa, H. Y. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
NpU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, TUOPUIBI, TEHOTHII, (DEHOTHTI.
OCHOBHBIE ~ METOAbl ~ TE€HETUKH: TUOPHUAOJIOTHYECKUN,  ITUTOJIOTHUECKH,
MOJICKYJISIPHO-T€HETHYECKHUIA.

Hemouncrpamun. Iloptpersl: I'. Mengens, I'. ne ®puz, T. Mopran, H. K.
KombioB, H. WN. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A.
Oumumuenko, H. B. Tumodees-PecoBckuii.

Tabmuiel u cxembl: «MeToAbl TeHETHUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTtopHass pabora «/Ipo3oduna Kak OOBEKT T'C€HETHUYECKHUX
HCCIIEIOBAaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MenHnmens — 3aKoH
eauHooOpasusi ruOpuAoB nepBoro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacIleIUIeHUsl MpU3HAKoB. LluTosmormueckue OCHOBBI
MOHOTHOPUJTHOTO CKpelIMBaHusl. [ umore3a YMCTOTHI ramMer.

AHanuzupyroniee ckpemuBaHue. [[pomMexyTouHbIN XxapakTep HACIEIOBAHUA.
Pacmiennenne npu3HakoB pyu HEMOJIHOM JOMHUHUPOBAaHUMU.



JHuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHenst — 3aKoH HE3aBUCUMOT0
HAClICJOBaHUs  IPU3HAKOB. [Mutonoruueckue  OCHOBBI  JUTUOPUAHOTO
CKpEIIMBAHUSL.

CuennienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuensieHHoe
HAcCJICJOBAaHHE T€HOB, HAPYIIECHHE CLEIUIEHUS MEXAY TeHaMu. XPOMOCOMHAas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIPEAEIECHUS NOJIA. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii M TeTeporaMmeTHbli mnoJj. ['eHeTndeckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue npu3HaKoB, CLENJIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXKECTBEHHBIM auienu3M. BzauMoaeicTBHE HEaUIENbHBIX T'EHOB.
KomnniementapHocts. Onuctas. [lonumepusi.

'eHeTndecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (PU3UOJIOTUYECKUX TMPOIECCOB, IOBEJACHUS U KOTHUTUBHBIX (YHKITUH.
['eneTnyeckre MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SUH
— Mapa3uT» U «XO3UH — MHUKpOOHMOM». ['eHeTHdeckue acrheKThl KOHTpOJ U
MU3MEHEHHUS HACJIEICTBEHHON MH(OPMAIIMK B TTIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

Hdemouncrpamuu. [Toprpetsr: I'. Mennens, T. Mopras.

Tabmuiel 1 cxemsl: «IlepBwiii 1 BTOpoi 3akoHBl MeHaens», « Tpetuii 3akoH
MeHnnens», «AHaIU3UpYyOIIee CKpelluBaHue», «HemnomHoe AOMUHUPOBaHUEY,
«CrerieHHOe HaclieJoBaHWE TMPU3HAKOB Y Jpo3oduiibl», «l'eHeTuka moiay,
«Kapuotun uenomeka», «Kapuotun gpozoduib», «Kapuotunm nTHIbY,
«MHOECTBEHHBIN aIean3mM», «B3anMoieicTBHE TEHOBY.

OGopynoBaHue: MoOJEIb IS JEMOHCTPAllUM 3aKOHOB €IWHOO0Opasus
rUOpUJIOB TIEPBOTO TIOKOJIGHUS ¢ PACIICIJICHUS MPHU3HAKOB, MOJEIb IS
JEMOHCTpAlMd 3aKOHAa HE3aBHUCUMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPAlMH CLEIUIEHHOIO HACJIEJOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «Jpo3odunay.

IIpakTnueckass padora «l3yueHwe pe3yIbTaTOB MOHOTHOPUIHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «M3ydeHme  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

Tema 13. 3aK0HOMEepPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHoTHma u cpeabpl npu  GOpMHpPOBAHWK (EHOTHIA.
N3MenunBOCTh MpU3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHBIC NMPU3HAKUA. Bubl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJICICTBCHHAS.

MoaudukanuonHas HU3MEH4YMBOCTh. Ponb cpeasl B (GOpMUPOBaHUU
Moau(pUKaIUOHHONW M3MeHYnMBOCTU. HopMa peakuuu npusHaka. BapuanmoHHBIN



pan u BapuaunoHHas Kpuas (B. Horanncen). CoiicTBa MOAM(pUKALMOHHON
M3MEHUYHUBOCTH.

['eHoTHIIMUECKAsA U3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMMYECKON U3MEHUYUBOCTH.
Bunapl reHOTUNTMYECKOM NU3MEHUUBOCTH: KOMOWMHATUBHASI, MyTAaIl[MOHHASI.

KomOunaTuBHas u3MEHYMBOCTh. Melo3 M MOJOBOM TpoOllECC — OCHOBa
KOMOMHATUBHOW M3MEHUYMBOCTU. POJIb KOMOMHATHBHON U3MEHUMBOCTHU B CO3/IaHUU
T€HETUYECKOr0 pa3HOOOpasus B mpejiesiax OJJHOrO BUA.

MyTaunoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  HWHAYLIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMatTuyeckue mMyrtanud. CoMaTUYeCcKrWe M TMOJOBble MyTauuu. [IpuynHbI
BO3HUKHOBEHUs MyTauuil. MyTareHsl W HUX BJIUSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacneacTtBeHHor u3MmeHunBocTH (H.M. BaBunon). BHesnepHas M3MeHUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUCEHEMUYECKUX (Hakmopos 8
HACIe008AHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOS ) OP2AHUIMOS.

Hemoncrpanum. [Toprpetsr: I'. ne @pus, B. Moranucen, H. Y. BaBunos.

Tabmumel w  cxembl: «Buapl w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYUBOCTBY, «KombOuHaTuBHas M3MEHYUBOCTHY, «Meios»,
«OmnonoTBopeHuey, «I eHernueckre 3a0o0eBaHus yeaoBekay, « Buasl MyTamuii.

O6GopynoBaHue: XHMBbIE M TepOapHbIC K3EMIUISIPbl KOMHATHBIX PAacTCHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUJIAMH U3MEHUUBOCTH.

JlaGopaTopuas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAUGUKAIIMOHHONW M3MEHUYMBOCTH. [locTpoeHMe BapuallMOHHOTO psfga U
BAPUALIMOHHOW KPUBOW.

IIpakTuyeckass padora «Myrtamuu y Jpo30oduiabl  (Ha TOTOBBIX
MUKpOTpenapaTax).

Tema 14. I'eHeTuKa YesiOBeKA

Kapuorun denoeka. MexayHaponHass mporpaMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa. Meroapl  HM3yyeHHMs] [EHETMKM  4YEJOBEKAa:  T'€HEaIOrMYECKUU,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENECITICHUE TE€HOTHUIIA:
MMOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbie 3a00eBaHus yeaoBeka. [ eHHbIE 1 XPOMOCOMHBIE
Oone3HM dYenoBeKa. boONIe3HM C HACIEACTBEHHON MPenpacnoii0KeHHOCTHIO.
3HaueHUe MEIUIMHCKOW T'€HETHKU B MPEJOTBPALICHUU U JICUEHUU T€HETUYECKUX
3a00JICBaHMI 4YelloBeKa. MeauKo-TeHETUUEeCKOe KOHCYIbTHpoBaHHEe. CTBOJIOBBIC
Ki1eTKku. [[oHSTHE «T€HETHYECKOTO rpy3a». DTUYECKHUE aCMEKThl UCCICIOBAaHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.



I'enetnueckre (akTOpbl MOBBILIEHHON YYyBCTBUTEIBHOCTH 4YEJIOBEKa K
(pU3HMUECKOMY M XMMUYECKOMY 3arps3HEHUIO0 OKpY’Karolllel cpenbl. I eneTnueckas
[IPEIPaCIIOIOKEHHOCTD YEI0BEKa K IATOJIOTUSIM.

JdemoHncTpanuu

Tabmunpl u cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesioBekay, «l eHeTnyeckue 3a001eBaHus YEIOBEKAY.

IIpakTnuyeckas padora «CoCTaBICEHHE U aHAIU3 POJLOCIOBHOMN».

Tema 15. Cenekuust OpraHu3MoB

JlomecTuKamuss W CeJNeKUus. 3apOoKICHHE CEJIEKUMA W JOMECTHUKAILUU.
VYuyenue H. W. BaBunoBa o IleHTpax mNpPOUCXOXIECHUSI W MHOr00Opasus
KYJbTYPHBIX pacTeHUU. Poip cenexkuuu B CO3JaHUM COPTOB PACTEHUU U TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTMYECKHX pSAOB B
HacineAcTBeHHOM wu3MeHunBoctd H. WM. BaswioBa, ero 3HaueHue s
CEJICKIIMOHHON PabOoThI.

Meronbl cenekuMOHHON paboThl. HckyccTBeHHBIH OTOOp: MacCOBBIA H
WHIUBUYaTIbHbIN. Otamnsl KOMOUHAITMOHHOM CEJICKLUH. HcnbiTanue
NpoOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OLEHKH
(deHoTHa MOTOMCTBA U OTOOP MO TeHOTUNY ¢ nomoinbio aHaiauza JJHK.

HckyccTBeHHBIH  MyTareHe3 Kak  METOJA  CEJIEKIIMOHHOW  paboThI.
PannannoOHHBIN M XUMUYECKUNA MYyTareHe3 Kak UCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opm opranuzmoB. lcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK 111 mosyyeHus: HCXOIHOTO MaTepHalia sl CeJIEKIUU.

[Tonyuenue MTOJIUILJIOUIOB. BnayTtpusnunoBas ruOpuaIu3aIms.
bnuskopoacTBeHHOE — CKpellMBaHHWe, WiIM  WHOpuauHTr.  HepoacTBeHHOe
CKpelIMBaHue, WU ayTopuaunr. ['erepo3uc u ero mpuuuHbl. Mcnonbp3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rubpuauzanus. I[Ipeogonenue Oecrumonus
MEXBUIOBBIX THOPUAOB. J{OCTI)KEHMSI CENEKIINKN PACTEHUN U KUBOTHBIX. «3enéHast
DeBoNoYULY.

CoxpaHeHre U U3y4YeHHE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U
UX JUKAX  pOAMYEH NI CO3MaHMsl  HOBBIX COPTOB ©  THOPHUIOB
CEIIbCKOXO3MCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamnenue u ynpaegjeHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeAx YIyUueHUus Cyuyecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCAe008aHUL,
nepeoogvlx uoeti U NepcneKmueHbIX MexHoI02Ul.

Hemoncrpamuu. Iloptpersi: H. W. Basumos, WM. B. Mwuypun, I'. /.
Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.



Tabnuiibl v cxembl: «L{[eHTpBI TPOUCXOKIECHUS U MHOT000pa3us KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSA0B B HACIEACTBEHHOW HU3MEHUYHUBOCTH),
«Metonpl cenekuumny, «Otnanéunas rudbpuauzanusy», «Myrtarenes».

JlabopaTopHas padora «l3ydeHue COpTOB KyJIBTYPHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJEKIIUN PACTCHUI.

IIpakTueckas padora «lIpuBruBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOABI W JOCTHUKEHHS CEJEKIMU PACTEHUU U
KHUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  Yy4acTOK, B TEIJIMYHOE XO3SUCTBO, B J1A0OPaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LICHTPA)».

Tema 16. buorexHosorust ¥ CHHTeTHYECKAsI OMOJIOTHsI

OOBEeKTHI, HCMHOJIb3yeMble B OHWOTEXHOJOTHHU, — KJIETOYHBIC U TKAHEBBIC
KYJbTYpHI, MHKPOOPTaHU3MBI, 170.4 XapaKTepUCTHUKA. TpaguuuonHas
OMOTEeXHOJOTUS: XJICOONECUeHHE, TIOJyYeHHE KHUCIOMOJIOUYHBIX  IPOJYKTOB,
BUHOJEIEe. MukpoOuonorudeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHUECKUX
TexHoJyiorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT M BUTAMUHOB.

Co3pnanue TEXHOJOIMil U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUS] OPTAaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE My TH.

Knerounas wnxeHepus. MeTonbl KyJIbTypbl KJIETOK UM TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTtuueckass rubOpuauzamuss HU COMATHYECKHM
sMOpuorene3. lcnonp3oBaHWe TaljioONAOB B CEICKIMU pacTeHuiu. [lonyuenue
MOHOKIOHAbHBIX anmumen. Mcnonv3o8anue MOHOKIOHAIbHBIX U NOJUKTOHANbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAaHTAUUU SIJIEP KIIETOK.
Texnonoeuu 0300p08aeHs, KYJIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KVIIbIYP.

XpoMOcOMHasi W TeHHas WHXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomOouHaHTHBIX J{HK. Co3danue mpanceenuvix opeanuzmos.
JIoCTMKeHUsT W IEepPCIEKTUBBI  XPOMOCOMHOM M TIE€HHOM  WH)KCHEPUHU.
DKOJIOTMYECKHE U 3THUECKHE MPOOJIEMbl TEHHOW WHKEHEPUH.

MenunuHckue 6morexHnonoruu. [locrrenomuas nudposas meaunuaa. TTLP-
JTMarHOCTHKAa. MeTaOO0JOMHBIA aHajdn3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
YEeJOBEKa I OLEHKH COCTOSIHHS €ro 310poBbs. VCmoyib30BaHHWE CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-Ouounkenepuss nns  pa3pabOTKu
dyHIaMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUW, CO3JAaHUs KOMILIEKCHBIX
TKaHEH COYEeTaHWEM TEXHOJOTHM TpEXMEpHOro OMOmpHHTUHTA U ckaddosauura
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.



CoznlaHue BEKTOPHBIX BaKUMH C LEJIbI0 0OecredyeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3OyauTeneid OPBU, ycraHoBieHHME MOJEKYISPHBIX MEXaHU3MOB
¢ynxumonupoBanuss PHK-cogepskanmx BUPYCOB, BBI3bIBAIOIIUX 0COOO OMAacHbIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoncTpanuu. Tabnuipsl u cxeMbl: «lcnonb3oBaHue MUKPOOPraHU3MOB B
MPOMBIIIEGHHOM  mpou3BojacTBe»,  «Kierounas — umxenepus»,  «['eHHas
HUHKEHEPUSI.

JlabopaTopHas pabora «3yueHrne 00HEKTOB OMOTEXHOIOTHUN.

IIpakTnuyeckas padora «llosyyeHne MOJTOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOrMs — BaXXHEWIIAas MPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIOHMUOHHBIX NpeEICTABJICHUN B
0MoJIOTHH

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas nesaresbHocTh Y. JlapBuHa.

JIBrkymiue cuibl 3Boironuu BU0B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHUS OPraHU3MOB, HACIIEJICTBEHHAas WU3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckoir Tteopun HBomonun (CTD). HelTpanpHas
Tteopuss HBomronuu. CoBpeMeHHass JBOJIONMOHHAsA  Ouosorus. 3HAYCHHE
HBOJIIOIIMOHHON TEOPUU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

HemoncTrpamumn. [Toptpetsi: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK.
Cent-Unep, XK. Kioswe, U. Hapsun, C. C. YerBepukon, . U. llImansraysen, Jx.
XonpeiH, /. K. benses.

Tabmunet u cxembl: «Cuctema >xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHunia xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUpPOBAHUS
MPUCTIOCOOJIGHNI y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTa nytemectBus Y. lapsunay, «Haxonku Y. apBunay, «DopMbl 60pbOBI
3a cymiectBoBaHuey», «lloponbr romybeit», «MHoroobpasue KymbTYpHBIX (opm
KanycTb», «[lopoJibl TOMaIIHUX JKUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX BUIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLICHUS JBWXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TE€OPUU SBOTIOLIUI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsinus Kak 37aeMeHTapHas equHua 3Botound. COBpeMEHHbIE METObI
OLICHKH T'€HETUYECKOT0 pa3sHoOOpa3usi W CTPYKTYphl mnomyisinuid. M3menenue
reHooHJa TOMYJSALMH KaK 3JIEMEHTApHOE HSBOJIIOIMOHHOE SIBICHHE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.



OneMeHTapHble (AKTOPHI (IBUXKYIIME CHJIBI) SBOJIONUU. MyTaluOHHBIN
npouecc. KomOunatuBHas u3MeH4YuUBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHAIpaBJICHHbIE M3MEHEHMsS 4YacTOoT amenedl B nomyisuusax. OPQexT
ocHoBarens. IAgpgexm Oymuiiounozo copaviwka. CHUdCeHUEe 2eHemu4ecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. llposenenue sgppexma Opetigha eenos &
oonbwux  u  manelx  nonyaayusx.  Murpauuu.  M3onsuus  momysisiMid:
reorpadudeckas (MpoCTpaHCTBEHHAs ), OMoJIorHuecKas (pernpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisomuil  Qakrop sBomonuu. DopMmel
€CTECTBEHHOTr0  OTOOpa:  ABWXKYIIWWA, CTAOWIM3UPYIOIIUN,  pa3pbIBAIOIINUM
(nm3pynTuBHbIf). [lomoBoil oTO0p. BO3HUKHOBEHME W 3BONIOLUS COLUATBHOTO
NOBE/ICHUSI )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.

Bo3HukHOBeHHME  mpUCHOCOONEHMM y  opranu3smMoB.  ApoMopdo3bl |
uanoananrtanuu. llpuMepsl npucnocoOiaeHuil y opraHu3MoB: MOPQOIOTHYECKHE,
¢uznonornueckue,  OMOXUMHUYECKHE,  MoBeneHueckne.  OTHOCUTEIBHOCTH

PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpa3zoBaHme Kak pe3yJsbTar
MuKpo3Bositonnu. M3onsiuusa — kimodeBod dakrtop BumooOpazoBanus. [lytu u
CrIocoObI BU1000pa30BaHUS: aJIONIaTPUUYECKOE (reorpaduyeckoe),
CUMITATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (MonUIUIONIN3alIns,
rubpuauzanus). JJnuTeasHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHUST OMOJIOTUUECKOTO Pa3HOOOpa3us.

Pons  osBomronmonHod OwonormuM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIONKUS U KOIBOJIIOIUS MAPa3uTOB U UX
X0351eB. MexaHnu3mMbl (GOPMUPOBAHUS YCTOMYMBOCTH K aHTHUOMOTHKAM U CIIOCOOBI
O0OpBLOBI C HEH.

JMemoncrpanum. [Toptpetsi: C. C. UerBepukos, J. Maiip.

Tabmuet 1 cxembl: «MyTallMoHHAsT W3MEHYHBOCTHY, «llomynsmuonHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitHOepray, «/|pmwkymime
CWJIBI HBOJIFOIIUNY, «IJKOJIOTHYECKAsT W3OJSAIUS MOMYJSAINA CEeBAaHCKON (openny,
«'eorpadmyeckas H3ONANMS JTHCTBEHHUIIBI CHUOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoity, «llonyasiiuoHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKepTB», «Cxema
JCHUCTBUSL E€CTECTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a CYIIIECTBOBAHHUEY,
«apycTpruanbHbplil MenaHu3mM», «KuBble nckonaembiey, «lIokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnatomas oKpacka YKUBOTHBIXY,
«Dusmnonornueckue ananrtanun», «lIpucmoco0IeHHOCTh OpraHu3mMoB © €€
OTHOCUTENIBHOCTHY», «Kputepun Buga», «Buabl-aBoiiHukn», «CTpyKTypa BHAA B
npupojie», «Crnocodsl BuAgooOpazoBaHus», «l'eorpadguyeckoe BUA00Opa3OBaHUE



TpEX BUJIOB JIAHABIIIEH», «DKOJIOTMYECKOE BUI000pa30BaHME BUJIOB CHHUIDY,
«ITomunnonasl pacteHun», «KamycTHO-peieuHblid THOPUTY.

O6opynoBaHue: repOapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Yydesia MTHI] U
3Bepell ¢ MpuMepaMH pPa3IUYHBIX MPUCTOCOOJIEHUM, uUyyena NOTHUI] U 3Bepelt
pa3HBIX BHJIOB, TepbapuM pacTeHUil OJM3KUX BHUAOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pabora «BrIsiBIeHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIAY.

JlabopaTtopHas  paGora  «lIIpucrocobGiieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS 1IeJ1€CO00Pa3ZHOCTDY.

JlabopaTopHass padora «CpaBHeHHME BHJOB 10 MOP(HOIOTUYECKOMY
KPUTEPUION.

Tema 3. Maxkpo3Boaouus U €€ pe3yJbTaThl

MeTonbpl M3y4€HUS  MAKpOIBOJIOUMHU. [lal€OHTONOrMYECKHuEe  METOJIbl
u3ydeHus opoyroruu. [lepexomnsie ¢GopMbl U (PUIOrEeHETUUECKUE  PSIbI
OpraHU3MOB.

buoreorpadguyeckne Meronapl uzydeHus: 3Bosoiuu. CpaBHeHHE (QIIOpHI U
(dayHbpl MaTEepUKOB U OCTpOBOB. buoreorpaduyeckue obnactu 3emiun. Bumbi-
SHIEMHUKHU U PEITHUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKHE METObl H3yUYECHHUS
3BOMIOLMH. ['€HeTHYeckre MEXaHW3Mbl 3BOJIIOLMA OHTOTE€HE3a M IOSBIICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJIOTUYHBIE  OPTraHBbI.
Pynumentapuble  opranbl W araBu3Mbl.  MOJIEKYJISIPHO-T€HETHUECKHUE,
OMOXMMHUYECKME M  MaTeMaTHUYeCKHE  METOJAbl  W3Y4YEHHUS  DBOJIOIHH.
['omonoruunbie TeHbl. COBpEeMEHHBIE METO/ABl MOCTPOCHHS (PUIOTCHETHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIOLHSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBUiia) PBOMIONUH. [IpuHyun cmenvl QyHKYuU.
HeoOpatumocTs sBomtonnu. ApantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIAH.

Jemonctpanum. [Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3.
I'ekkens. Tabmumel W cxembl:  «@DUIOTEHETHYCCKUH — PSAI  JIOIIAJINY,
«ApxeonTepukcy, «3Bepo3yOwie smmepel», «Creromedansi», «PurHODHTHY,
«CemeHnHbIe TAnOpOTHUKW», «buoreorpaduueckue 30HBI 3emumy», «Jlpeid
KOHTUHEHTOBY», «Penuktb», «HaudanbHble cTaauu 3MOPUOHAIBHOTO PAa3BUTHS
MMO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE  OpraHbD»,
«PynumeHThI», «ATaBU3MBL), «XpPOMOCOMHbBIE HAOOPHl YETOBEKA W LIMMIIAH3EY,
«I"'1aBHbBIE HaNpaBIICHUS HBOTIOLUNY, «O0IIHME 3aKOHOMEPHOCTH 3BOJIIOLIAN.



OGopynoBaHue: KOJUJICKIIMU, TrepOapuu, MYJS KU HCKOMAEMbIX OCTAaTKOB
OPraHu3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pasBUTHE )KU3HU HA 3emJie

Hayuynbie rumore3sl NPOUCXOXKACHHUS KU3HM Ha 3emiie. AOUOTreHe3 U
nancnepmusi. JJoHaydHble MPEACTABICHUS O 3apOXKIACHUU KU3HU (KpPEaluoOHU3M).
['unores3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpOBEpKeHUE onbiTaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IponcxosxieHue >Kx1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbl HEOPraHU4eCKON SBOJIOLIMH. [InanerapHas
(reonoruyeckasi) HSBOJIIOIMSA. XUMHUYECKas HBOJOLUA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemiecTB u3 HeopraHmyeckux. Ombir C. Mumiepa u 1. HOpwu.
OO6pa3zoBanue mnonuMmepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. U.
Onapuna, runote3a nepBudHoro Oymnsona Jlx. XomnaeitHa, reHeTUYECKAsi TUIIOTE3a
I'. Mémnepa. PubGo3umbl (T. Yex) m rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKJICTKH.

Uctopuss 3emnu u meroasl €€ wuzydeHus. Fckomaemble OpraHu4yecKue
ocratku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIOTHAA
re€OXpPOHOJIOTHS. ['e0XpOHOIOrHY€eCcKas 1IKaia: 30Hbl, 3pbl, IEPUOBI, SMTOXH.

HavanpHble sTanbl opraHuyeckord sBostound. [losiBeHHe W ABoJIONUSA
NEPBBIX KIETOK. DBOJIOIUS MeTa0oyn3Ma. BO3HUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHaJIOT MEpPBbIX HA 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxaenre 3ykapuoT (CUMOHOreHe3). IBOIIOIUOHHOE POUCXOKICHHE
BupycoB. [IpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE A3Tambl SBOJIONMU BHICHIMX pacTeHHil. OCHOBHBIE apoMop(do3bI
pactenuii. Bwixonm pactenuid Ha cymy. [losBieHue CHOpPOBBIX pACTCHUU H
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTEHUN.

OcCHOBHBIE ATambl SBOJIONUUA KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
tunoB. [lepBbie xop/oBbIe )KUBOTHBIE. JKU3Hb B BOJI€. DBOJIIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwimid. [IpoucxoxxaeHne MIICKONHUTAIOMIHNX |
ntun. [lpunnun xmroueBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

PazButre xu3Hu Ha 3emie MO 3paM U MepuojaM: apxei, MpPOTepO30u,
naneo3oM, Me3030M, KailiHo30M. OOmas XapakTepuCTHKa  KiIuMaTa U
re0JIOTHYECKUX TMpoueccoB. [losBieHne W paciBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpazoBaHue: €ro yCIOBUS U BIMSIHAE HA Ta30BbIi cOCTaB aTMOC(hEpPHI.



MaccoBbie BBIMUpPaHUSI — SKOJIOTHUECKUE KPU3UCHI Tpounuioro. [IpuyunHbl u
CJIEACTBUS MacCOBBbIX BbIMUpaHHUW. COBPEMEHHBIM 3KOJIOTMYECKHM KpPU3HUC, €r0
ocooenHoctu. [Ipobnema coxpanenust OropasHooOpasus Ha 3emIIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.

JdemoHncTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. .
Omnapun, Ix. Xongenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuipt u cxeMmbl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [lacTepa no
U3YUCHUIO caMo3apoxacHus xu3zHu», «Cxema onbita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPraHMYECKOW  ABOJMOUUN»,  «l'€OXpOHOJOTrHYECKass  IIKajaay,
«HayvanbHble dTanbl OpraHUueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cuMmOuoreHeszay, «CucrtemMa >KXUBOM TpUPOAb», «CTpOoeHHE BUpYCaAy,
«Apomopdo3bl  pacTeHui», «PunmopuTH», «OTHOKIECTOYHBIE BOJOPOCIINY,
«MHOTOKJIETOUHbIE BoAopocian», «Mxu», «l[lanoporHukm», «l oJoceMeHHbIE
pacteHusi», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupay», «Apomopdo3bl KUBOTHBIX», «lIpocreiimue», «KuieqyHOMOIOCTHBIEY,
«ITnockue YEPBUY, «UEHUCTOHOTHEY, «PbIOBIY, «3E€MHOBO/JTHBIEY,
«IIpecmbikarommecs», «lItnney, «Miekonurtarommuey», «Pa3BuTHe XKHU3HU B
apXxercKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTHEe KHU3HU B
MAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3Butue Ku3Hu B
KailHO30MCKOM 3pe», «COBpEMEHHasi CUCTEMA OPTraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHUd Pa3IUYHBIX OTIEJOB, KOJUICKIIUU
HACEKOMBIX, BJIaXKHBIE MPEMApPAThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJJIEKIIUH
UTJIOKOXKUX, CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, 4Yydella MNOTUL M 3BEpEl,
KOJUIEKLIIUM OKAaMEHEJIOCTEH, IIOJIE3HBIX HCKOIMAEMBIX, MYJSKHM OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas JabopaTtopHasi padora «MojaenupoBaHUE  OIBITOB
Mumiepa—tOpu 1o u3y4eHn0 aOMOTEHHOTO CUHTE3a OPTaHMYECKUX COSTMHEHUN B
MEPBUYHON aTMOchepey.

JlaGoparopHass padora «/3yueHne M ONMUCAHUE MCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «l3ydeHne OCOOEHHOCTEW CTPOCHUS PACTCHHMA
Pa3HBIX OTIEIIOBY.

IpakTuyeckas padora «/3yueHue 0ocCOOEHHOCTEW CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue yeji0BeKa — AaHTPOINOreHe3

Paznensl n 3amaun aHTpONOJIOrUl. METObl aHTPOMOJIOT U H.



CraHOBIIEHHE TPEACTABICHUNA O IMPOUCXOKICHHM YENIOBEKa. PenurmnosHbie
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPUH.

CX0ACTBO YenoBeKa € KUBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJNOBEKA € JKUBOTHBIMM:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (bU3H0JI0ro-0MOXMMHUYECKHE,
nopegeHYeckue. OTINUMS YEI0BEKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOU
CUCTEMBI.

JBuxyiue cuiibl ((pakTopbl) aHTpONOreHes3a: OMOJOTHYECKHE, COLUaIbHBIE.
CooTHolIeHNe OMOJIOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHoOBHBIE CTaauM aHTpororeHe3a. PaHHue 4venoBeKOOOpazHble 00E€3bsHBI
(TIPOKOHCYJIBI) U paHHUE TTOHTUBI — OOIIIME MIPEIKHA YETT0OBEKOOOPa3HBIX 00€3bsH U
moJie. ABCTPaJONUTEKH — ABYHOTHE NMPEAKH JroAcH. YeloBeK yMenblid, MepBbIe
U3TOTOBJICHUSL OPYAUN Tpynaa. YenoBek NPsMOXOIAIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  0oOmMMA  MPEoOK
HEaHJIEPTaIbCKOr0 YEJIOBEKA M YEJOBEKa pasyMHOro. YeloBeKk HeaHAEPTAIbCKUIM
KaK BHUJ JIOJEH XOJOJHOro KinmaTa. YenoBeK pa3yMHbI COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOEHHWE KOHTHHEHTOB 3a Tpenenamu Adpuku.
[TaneoreHeTuka v NajeoreHOMUKA.

DBOJIOLMSA COBPEMEHHOr0 4esioBeka. EcTecTBeHHBIN OTOOp B MOMYJISIHSX
yesioBeka. MyTalMOHHBIM mponecc W noiaumopdusm. [lonmynsiuoHHBIE BOJIHBI,
npeid renoB, murpanus U «3h(EeKT ocHOBaTENS» B MOMYJSALMIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckne pacel. lloHstue o pace. bonbmme pacel: eBpomneouHas
(eBpasmiickas),  aBcCTpajo-HerpowjHas  (dKBaTOpualibHas),  MOHTOJIOUJIHAS
(a3uarcko-amepukaHckas). Bpemss m MmyTH pacceleHus YeJIoBeKa IO IUIaHETe.
EnuncTtBo  uyenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocOOIEHHOCTh YeNOBeKa K Pa3HBIM YCIOBHSM OKPYKAIOIMIEH Cpebl.
Bnusaue reorpaduueckoit cpenbl U aApelipa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YETOBEKA.

MexauciuIuinHapHeie  MeToAbl B ¢u3muecko  (OMOJIOTHYECKOM )
AHTPOIOJOTHHU.  DBOJIOUMOHHAS ~ AHTPOINOJOTHUA U MAJCOaHTPOIOJIOTHUS
YEJIOBECUECKUX MOMYISUUM. bHOoconuanbHbIe HUCCIEAOBAHUS NPUPOJBI YEIOBEKA.
HccnenoBanye KO3BOIIOUNUH OMOJIOTMYECKOTO M COLMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabmuibl U cxembl: «MeToIbl aHTPOIOIOTHIY, «[ 0JIOBHOI MO3T YEI0BEKay,
«HenoBekooOpa3Hbie 00€3bsiAHBDY, «CKENeT 4YeIoBeKa M CKEJIET IIMMIIaH3E»,
«PyauMeHTBI 1 aTaBU3MBbI», «/IBHKYIIME CUIIBI aHTPOIIOTEHE3a», «DBOIIOLMOHHOE



IpEBO  4YEJIOBEKa», «ABCTpaonuTek», «YemoBek  yMmenbli», «YenoBek
NpAMOXOIAIIMNIY, «JleHncoBckui uenoexk» «Heannepranbipl», «KpoMaHbOHIIBDY,
«IIpengku yenoBekay, «ITarnbl 3BOJIOLUHN YETOBEKa», «Pachl UETTOBEKay.

OGopynoBaHue: MYJSKM — OKaMEHENOCTeH, TpPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YelloBeKa, penpoaykuuu (dororpaduu) KapTHUH C
MUQOJIOTUIECKUMU ¢ OUOJEHCKUMU CIOKETAaMU TPOUCXOXKJCHHUS UeJIOBEKa,
doTorpaduu HaX0OK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJICIIb
yeperna 4YejloBE€Ka M Yepena IIUMIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
IMMIIaH3€, MOJIEIU TOPCa MPEJIKOB YETOBEKA.

JlabopaTopHass paGora «l3yueHue 0cOOEHHOCTEH CTpOEHHsI CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckas padora «3ydyeHre FKOJOTMUECKUX aJalTallui YETIOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBbIX CUCTEM C OKPY Kalollel cpeaoi

3apoxkJieHne U pa3BuTue dKojoruu B Tpyaax A. ['ymbGonsara, K. @. Pynbe,
H. A. Cesepiona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
3KoJIorur. CBSI3b 9KOJIOTUU C JPYTUMHU HAyKaMH.

Mertonbl skonoruu. IloneBbie HabOmOMEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
OpUpoOAHbIE M JabopaTopHble. MojenupoBaHue B SKOJOTHUH. MOHHUTOPUHT
OKpY’KaroIel CpeIbl: JTIOKAIBbHBIN, pEerHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE OKOJOTMYECKUX 3HAHUW I YeJOBEKa. JKOJOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBA3€H 4eloBeUYecTBa C Mpuponoil. PopMupoBaHue
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJOTHUYECKON I'PaMOTHOCTH HACEIICHHUSI.

JdeMoHCTpamuu

[Moptpetsr: A. I'ymGonbar, K. ®@. Pynbe, H. A. Cesepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl U cxeMsel: «Pa3zgensl skosorum», «MeToabl dKojJorum», «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEN CpeabD».

JlaGopaTopHas padora «3yuyeHnne METOJI0B AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonornyeckne (HakTOphl U 3aKOHOMEPHOCTH WX nerictBus. Knaccudukarms
HKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponoreHnpie. O0mue
3aKOHOMEPHOCTH JeUCTBUS dKojorndeckux (axtopos. IIpaBmno muammyma (K.
npenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

AbGuotnueckue ¢daktopsl. CBeT Kak s3Kojoruueckuit Qakrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI



pacTeHU M JKMUBOTHBIX II0 OTHOHIEHHIO K cBeTy. CHrHanbHas poJib CBETA.
doTonepruoausM.

Temneparypa kak skosiormueckuii ¢axrtop. JleiicTBue Temmneparypsl Ha
opraHu3Mbl. [IoMKHIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuil ¢akrop. IlpucnocobneHus pacteHuid K
nojaJiepkaHuo BojgHOro Oananca. Kiaccudukanus pacTeHHil MO OTHOILIEHHUIO K
Bojie. [IpucnocoOsiennst >)KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAas,
IyOMHHAsl ~ TOATIOYBEHHAs,  BHYTpPUOpraHu3MeHHas.  DU3HKO-XUMHUUYECKHUE
0COOEHHOCTH cpell oOuTaHus opraHu3moB. [IpucnocoOyeHuss OpraHu3MOB K
KW3HU B pa3HbBIX cpeax.

buonornueckue putrmbl. BHemiHnne u BHyTpeHHME pUTMbL. CyTO4YHBIE U
roiMuHble pUTMBI. [IpUCTTIOCOOGIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHCHUSM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranusmoB. IloHsitue o Ku3HeHHOU (opme.
Kusznennsie HOpMBI pacTCHUN: JePEBbsI, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJICTHHE
TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHOHTHI,
re0OMOHTHI, a9POOHOHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue (baxTopHI. 33791031 OMOTHUYECKUX B3aUMOJICHICTBHU
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmel. [lapasutusm, koomnepanms,
MYTYyalau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHWYecTBO). HeTpoduueckue
B3auMojieiicTBus  (Tomuueckue,  (Qopuueckue, (pabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aUMOJECUCTBUI IS CYIIECTBOBAHHUS OPraHU3MOB B Cpele
obutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdeMoHCTpamuun

Tabmuuel u cxeMbl: «Jkojmoruueckue (axtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOOHOKPOBHBIE KUBOTHBIE», «DHU3MOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOOWTaHUA OpPraHu3MoB», «bHOIOTHYECKHE pPUTMBI»,
«Kusnennsie  Gopmbl  pacteHuit», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKocHCTEMA MIMPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMAa XBOMHOrO Jiecay, «llenu
NUTaHUuSA», «XUIIHAYECTBOY», «llapasutuzmy», «KoHkypeHuus», «CumMOno03»,
«KomMmeHcanmuzm».

O6opynoBanue: repbapund pacTEHUHW W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuu CBETOMIOOUBBIX,
TEHENOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIIUBbIE KOMHATHBIE PACTEHUS, repOapuul U KOJUICKIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, yydesla MTUIl U 3Bepell, repbapuu



pacTeHuil, OTHOCSIIMUXCA K Turpodutam, kcepoduram, mMe3opuram, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIUU >KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repbapur ¥ KOJUIGKIMM PACTEHH ¢ JKUBOTHBIX, OOJAJAIOIMIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBUU >KU3HU, repdapuul u
KOJUICKIIMM PACTEHUN W >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopHass padora «BbIsBIEHHE TMPHUCIIOCOOJICHUN OpPraHu3MoOB K
BIIUSIHUIO CBETA».

JlabopaTopHass padora «BbIsSBIEHHE TMPHUCIIOCOOJICHUN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPhI.

JlabopaTopHass pabdora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUAOB U MOMYJISALMIA

DKOJIOTUYECKUE XapaKTEePUCTUKHU MO YJISIITUH. [Momynsius KaK
Ouosioruueckas cucrema. Poib HEOHOPOTHOCTH Cpefibl, GU3MIECKUX OaphEPOB U
0COOCHHOCTEH OMOJIOrUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuii. OCHOBHBIE MOKAa3aTeld MONYJSALIUU: YUCICHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TIOJOBas CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALUSL.

DKosioruyeckasi CTpykrypa nonyssiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSINUUA U €€ perysanus. bUuoThYeckuil moTeHUran MOMYJIAIUY.
MopennupoBanue JUHAMHKHU NMOMyIsuud. KpuBble pocTa YMCIEHHOCTH OMYJISINH.
KpuBbie BbDKHBaHMS. Perynsmus 4YHCICHHOCTH NONYJAMUN: pPoJib (PaKTOpOB,
3aBUCAILNX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTUUECKUE CTPATErUH BUAOB (I- U
K-ctparerun).

[TonsiTue 00 »KOJOTMUECKOW HUIE Bujma. MectooOutanue. MHoromepHas
MoOJZieNib 3KoJorndeckor Humm Jx.J. XarumHcona. Pa3mepbl 3KOJIOrHYECKOU
Huiu. [ToTeHnManbHas U peanu30BaHHAs HUILU.

Bun kak cucrema monymsiuid. Apeanbl BUIOB. BUIBI U KX KU3HECHHBIC
CTpaTeruy. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUrpAlUi >KUBOTHBIX. buoIornueckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptpert: Jx. Y. XaTunHCOH.

Tabmuiet u  cXeMbl: «DKOJOTHYECKHE XapaKTePUCTUKH  TIOMYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa  nomyisiuu», «Bo3pacTHble  mupamuibl
nonynsiiuu», «CKOPOCTh  3aCeNeHUsl IMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzMaMmn», «Mogenb s3kosorndeckoit Humu k. M. Xatunnconay.

O6opynoBaHue: repOapuu pacTeHUM, KOJIJIEKIIUU )KUBOTHBIX.



JlabopaTtopnas  paGora  «llpucrnocoOieHuss ceMsH  pacTeHUH K
PaCCEJICHHION.

Tema 9. Jkos0rusi co001eCTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBsizu Mexay
OopraHu3MaMu B OHOLIEHO3E.

OkocucteMa kak OTKpbITas cucteMa (A. JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 9KOcHcTeMaX. KpyroBopoT BeIIeCTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TMOKa3aTeaud  JKOCUCTeMbl. buomacca u  mpoayKuwus.
DKOJIOTMYECKUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpapiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIC U
BTOPUYHBIC CYKIICCCHM M WX TPUYUHBL. AHTPONOTCHHBIC BO3JCHCTBHUS Ha
cykueccuu. KimmakcHoe coobmiectBo. buopaznoodpasue u mojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHbIie SKOCUCTEMBI. JKocUcmeMbl 03€p U peK. IKocucmemvl Mopeu U
OKeano8. Ixocucmemvl MyHOp, 1eCo8, cmenel, nyCmblHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEXIy aHTPOIOT€HHBIMU U MIPUPOIHBIMHA 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBbIE KOMITIOHEHTHI ypOoskocucteM. [opopackas
dnopa u dayna. CunaHTpomuzamus TOpojckod (ayHbl. buonorudeckoe wu
XO03SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKocuctemax. Ponv kackaonoeo 3pgexma u 6udo8-30upuxamopos (Kiouesvlx
81008) 6 yHKyuoHuposarnuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXIY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTraHU3MOB, ONYJISIUUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3AEHCTBHIA.

Mexanuzmoi 8030eLcmaus 302pA3HEHUll  PA3HbIX Mmunoe Ha
CcyOOP2aHUBMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl  HKONO2UYECKO20  HOPMUPOBAHUS ~ AHMPONO2EHHO20  8030€lCMEBUsL.
MeTtoa0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOTIOT€HHBIX SKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIxk. Tencau.
Tabmuuet wu  cxembl:  «CTpykTypa ~ OWoOIreHO3a»,  «IKOocucTeMa

HIAPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOIO Jjecay, «DyHKIMOHAIbHBIC
IPYIIbl OPraHU3MOB B 3KocHCTEME», «KpyroBopoT BELIECTB B 3KOCHCTEMEY,
«llenu nuTanus (mactOUIIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMUIA YUCET»,



«JKoJoruueckas nupamujia OMoMacchly, «IKOJOrhYecKash MUpamMuia SHEPrUu»,
«O0pazoBanue 6osoTay, «llepBuuHas cykueccus», «BoccTaHOBIEHUE Jeca Mocie
noxapa», «9KOCHCTeMa 03€pa», «ArpoueHos3», «KpyroBopoT BelIECTB W MOTOK
SHEPIuM B arpoleHose», «[Ipumepsr ypOoskocucTem.

O6opynoBaHue: repOapun pacTeHHM, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI] U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIEIh
KOCHUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHass pabGora «M3yueHue pa3zHOOOpa3uss MEIKUX TMOUYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKYypcusi «DKCKypCUsi B TUIMMYHBIA OMOTEO1IeHO3 (B qyOpaBy, OEpe3HsIK,
€IbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «DKCKYpCHUs B arpodKOCHUCTeMy (Ha TOJie WU B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmemnanerapHas o6ojouka 3eMilH, T/I€ CYIIECTBYET WM
CyIIeCTBOBaja KM3Hb. PazBuTHe npeacTaBieHuit o 6uochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uocdepsl u e€ cocran. JKupoe
BeIeCTBO Onocdephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouochepbl. OcobeHHocTr Ouochepnl Kak
ri100aIbHOM dKocHCcTeMBbl. JInHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXUMHUUYECKHE IUKIIbI (YTiiepoJia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanpHOCTh Onocdepsl. [lonstne o Ouome. OCHOBHbIE OMOMBI CYIIU:
TYH/pa, XBOWHBIE JIECA, CMELIIAHHBIE U IHPOKOJIUCTBEHHBIE JIECA, CTEIH, CABAHHBI,
yCTBIHH, TPOIIMYECKHUE JIECa, BBICOKOTOpbs. KiuMar, pacTUTENbHBIA U )KUBOTHBIM
MHUpP OMOMOB CYIIIH.

CtpykTypa u GyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
o6uochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpetsi: B. . Bepuanckuii, 3. 3rocc.

Tabmuter u cxembl: «['eocdepbr 3emmny», «KpyroBopor azora B mpupoae»,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor kuciopoaa B MOPHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Onombl cymmy, «KnnMarnueckue
nosica 3emauny», «TyHapay», «Takra», «Cmemanubiii jgec», «llIupokoaucTBeHHBIM
necy, «Ctenby, «CaBanHay, «IIycTeiHg», « TponuyuecKkuii Jecy.

OOGopynoBanue: repdapuu pacTeHHI pa3HbIX OMOMOB, KOJIJICKITUN )KUBOTHBIX.

Tema 11. YesioBek U OKpyxkamoias cpeaa



DKOJIOTMYECKHE KPU3UChI M UX TMpUYMHBL. Bo3zgelcTBue ueloBeka Ha
ouocdepy. 3arpssHeHue BoO3AyHIHOM cpenbl. OxpaHa BoO3Iyxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3/IEWCTBUE HA PACTUTEIBHBIN U )KMBOTHBIN Mup. OXpaHa
PaCTUTEILHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHILHUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie kuuru. Oco0o oxpansembie npupoansie Tepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS UYEJIOBEYECTBA U MPUPOJIBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpAaHEHHE  OMOJIOTUYECKOTO
pazHooOpazust 3emau. OOmME 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBUS.

Pa3Butrie METOJ0B MOHUTOPHHIA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. CucmemHvle uUcciedo8anusi nepexooa K pecypcocbepezaroweli u
KOHKYPeHmocnocoonou snepeemuxe. buonoeuuecrkoe pasnoodpasue u b6uopecypcul.
Hayuonanouvie ungopmayuonusie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no cocmosaAHUI0 OMOENbHLIX U008 U IKocucmem. (OcHOBbI
aKopeadbunumayuu dKocucmem U cnocob6os 00pbobl ¢  OUONOBDENHCOCHUSMU.
Pexoncmpyxyus mopckux u Hazemusix 3KOCUCHEM.

JdemoncTpamuu. Tabmuubl u  cxeMmbl: «3arpsisHEHHE  aTMochephiy,
«3arpszHenue rugpocdepb», «3arpsizHeHue TouBb», «llapHUKOBBIN 3DderTy,
«Oco00 oxpaHseMble MIPUPOJIHBIE TEPPUTOPUNY», «MoIeNTu yIpaBIIeMOro MUPay.
O6opynoBanue: Qororpaduu OxpaHseMbIX pacTeHHH M KUBOTHBIX KpacHoii
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIZICJICHBI CJEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKON
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO  OHOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA Pa3BUTHS OHUOIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAluyue  NpPpaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCIU CIMA8UMb TSN U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MPaBWJIAMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBaKCHHs, OCpPEKHOIO0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO M
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITAa ACATEILHOCTU B MPOILIECCE peau3allid OCHOBHBIX HaNpaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YBaKEHHUE
3aKOHA M TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsAiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
yuyeOHBIX, TIO3HABATENbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU rPaKTaHCKOMN WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIIEIUIO U MaMsITHUKAM IIPUPOJBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHEe OWOJIOTMM, TOHMMAHUS 3HAY€HHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 O0IIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS,;

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

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIHUTEIAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO WU
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE YMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ NEHHOCTH;



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

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHUE U peanu3alus 3J0pOBOro M 0e30MacHoro ooOpasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS ),

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSTh TAKYyI0 AESTEIbHOCTD;

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) 3KOJIOrM4€eCKOr0 BOCIIUTAHMSI:

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

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

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIb30BaHNUEM  (COOJIO/ICHHE  MpaBWJI  TOBEACHHUS B  MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TS TETHHOCTH HKOJIOTUIECKOM HAIPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHUYECKON NEATCILHOCTH SKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOGTO MECTa B TIOJUKYJIBTYPHOM MHpE;

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

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(GbOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B TO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTCH W pEIICHWH TMpoOJieM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YpPOBHS pPAa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
IIPU U3YYEHUN OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4dyHbIX (aKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MESTEIHHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
I[ETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeUUuPUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJbHbIe YyueOHble JIeUCTBUsA (TIO3HABATENIbHbIE, KOMMYHUKATUBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynbrare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBHS, PETYISTUBHBIC YyHHUBEpPCAJbHBIC Yy4yeOHBIC JEHCTBUS, COBMECTHas
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBiaanenune YHHBepPCAJIbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBATh
CBSI3U C IPYTUMH ITOHATHSAMH);

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

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKUBOW IIPUPOJIBI,

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

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



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

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEITEIIbHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBAThH KPEATUBHOE MBIILJICHUE MPU PEIISHUN KU3HEHHBIX TTPOOIIEeM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN TUN MBIIUICHHS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHTHl IJis JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

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



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHSITH PA3JIMYHBIC METOIBI MPHU TOUCKE H
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! Y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCILHO  BBIOMpaTh  ONTHMAIBHYIO  (QopMy  TIpeIcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU M CHUMBOJIBI, (OpMYIbl, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W NpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISATHOCTH;

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

OgBiageHue yHUBePCAIbHBIMA KOMMYHUKATUBHBIMU 1€CTBUSIMM

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE 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 U perIeHUH OMOTOTUYECKON MPOOIEMbI, 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,



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd € YYETOM MHEHHMH YYaCTHUKOB, OOCYXIAaTh PE3YJIbTAaThl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHWUS JUISl BBISBICHUS MpoOJieM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYILECTBIJISITh ITO3HABATEIBHYIO JESITEIBbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO MIUPOKOW DPYIAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKCHd KaK  OCO3HAHHS
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYIMX INpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX HA OMIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHBI

[IpeamerHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUA Y4YEOHOTO TMpeaMera
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECICUeHUE
npodunbHOro  o0yueHus  oOydarommxcss  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, UHTEPIIPETAIIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalnusax. lIpenMeTHbIe pe3ynbTaThl MPEACTaBICHBI IO
roJlamMm U3y4eHHUsl.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U pOoJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPUPOABI W  PEHICHMH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIArarolue OUOJIOTUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboIu3M, TOMEOCTa3, CaMOPETYIAIMsS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHS  KYJbTYPHBIX  pPacTeHMil),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Bagsunoga), MIPUHLMIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUS OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMeToreHes3a, "MOpUOTreHe3a, MOoCTIMOPHUOHATIBHOTO Pa3BUTHS,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM M (HEHOTHIIOM, (EHOTHUIIOM U
(dakTopamu cpeqpl OOUTaAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0Ka3aTeNbCTBA POJICTBA OPTaHU3MOB pPa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUYMHHO-CIICICTBEHHBIC
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1a0OpaTOpHBIE W TpaKTHUYECKHE PabOTHI, COOJI0IATH
paBuia Ipu pabore ¢ yueOHBIM H J1a00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpeacTBamu, (GopMyIUpys Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJyUYEHHBIE
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHE y4yacTBOBaThb B yu€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILIECTB, U
myOMUYHO  TPEACTaBISATH  TOJNYYCHHBIC  PE3yJdbTaThl HAa  YUYEHHYECKUX
KOH(DEpeHITHsX;

YMEHHE OLIEHUBAaTh OJTUYECKUE aCMEKThl COBPEMEHHBIX HCCIEIOBAaHUI B
obmactu  OuonorMM W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANpPABICHHOE M3MEHEHHWE T'€HOMAa W CO3/laHHWe TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NeATeNIbHOCTU B 00JlacTU OMOJOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

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

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B IO3HAaHWUU 3aKOHOB TMPHUPOJBI M PEHICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
PUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKHUE TEOPUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUS IBOJIIOIHNH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apojsimeBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
AKOJIOTUYECKON TMHUpaMUIbl SHEPruu), rumotesbl (rumnore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB U 9KOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO u CUMIIaTPUUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI DBOJIFOIIMU HAa T€HO(POH T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU PA3JIUYHBIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OHOTHUYECKHUX



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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTENIbCTBAa POJACTBA OPTaHM3MOB 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 OMOJIOTMYEeCKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBIMH OMOJIOTHICCKUMH MPOIIECCAMH | SIBJICHUSMU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpencTBamu, GOPMYyITUPYS IEIb HUCCICJOBAHHS, AaHATU3UPOBATH IOJYYCHHEIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENCTaBISATh  MOJYyYEHHbIE  pe3yJbTaTbl Ha  yYEHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIMOCO0AX MPETOTBPAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyaymier mpodeccHoHAITbHOM
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W IPOJODKCHUE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE . 10 KIIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne n/n HaumeHoBaHue pa3iejioB H TEM MPOrpaMMbl Konrpoasnbie | IlpakTuueckue (undposere)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YYCHUE
3 Buosorus KineTku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU
6 OOMeH BelllecTB U MpeBpallleHne YJHEPTUU B KIIETKE 9
7 HacnencrBennas nadopmanust u peanusanus e€ B 9 05
KIIETKE
8 JKu3HEHHBIN UK KICTKA 6 1
9 Crtpoenue u (yHKITUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTHKa — HAayKa O HACJIEJACTBEHHOCTH H 5 05
W3MEHUYHMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 buoTtexHonorust u cHHTETUYECKass OUONOTHUS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokIeHUE W PA3BUTHE BOJIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
MakposBotonus U €€ pe3yabTaThl 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 HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyKarollen cpeou
Opraau3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTUUECKUE
9 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 KUJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoka Bcero Kontpobubie | Hpakrieckie u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI pecypeE!
1 bronorus kak KOMIUICKCHAsI HaAyKa U Kak 1
4acTh COBPEMEHHOT'0 OO0IIecTBa
JKuBbI€ CUCTEMBI U KX CBOMCTBA
YpoBHEBas OpraHu3aIs KUBBIX CHCTEM
4 HcTopust OTKPBITHS U U3YYEHUS KICTKH. 1
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOUYHOM
5 ounosorun. [Ipakrrueckas padota «M3yuenue 1 0.5
METO/I0B KJIETOYHOU OMOJIOTHUI
6 XUMUYECKUH COCTaB KIETKU 1
7 MunepanbHble BEUIECTBa KIETKH, UX 1
Ouosoruyeckas poiib
Opranuyeckue BelIecTBa KJICTKH — OEIKU.
8 JlaboparopHas pabota «OOHapyxeHHe OeNKOB 1 0.5
C TIOMOIIIbIO KAYE€CTBEHHBIX PEAKIIHID)
9 CgoiictBa, k1accuduxaius U QyHKIUU 1
0enKoB
10 Opranuyeckrie BemecTBa KJISTKH — YTIIEBOIbI
11 Oprannyeckue BEeUeCTBA KIETKH — JIUIUAbI 1
12 Hyxneunossie kucnotsl. IHK u PHK. 1 05

JlaboparopHas pabota «MccnenoBanue




HYKJIICHMHOBBIX KUCJIOT, BBIACJICHHBIX U3 KJICTOK

PA3JINIHBIX OPraHu3MOB»

Crpoenne u ¢pyakun ATD. [Ipyrue

13 nykneosuarpudocdarsr (HTD)

14 CexBenupoBanue [JHK. Metoapl reHoMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo/1bl CTPYKTYpHOM OHOJIOTHH

16 Tunel knerok. [IpokapuoTnyeckas kieTka
CrtpoeHnune 3yKapuoTUYECKON KIIETKH.

17 [IpakTnueckas pabota «/3ydeHune cBONWCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTKH
OnHomMeMOpaHHBIE OPTaHOUABI KIICTKH.

19 [IpakTrueckas padota «3ydeHne IBIKEHUS 0.5
LUTOIIA3MbI B PACTUTENIbHBIX KJIETKaX»

[TomyaBTOHOMHBIE OpTraHOUIBI KIETKU:

20 MUTOXOHAPHUH, MacTuabl. JlabopartopHas 05
paborta «VccnenoBanue mia3Moin3a u '
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

21 HememOpaHHbBIEe OpraHOW/IbI KJIETKH

22 Crpoenue u GyHKIUU Aapa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuoT. Jlaboparopnas pabota «3yuenue 0.5
CTPOEHUS KJIETOK PA3IMYHBIX OPraHU3MOBY»

ACCUMWIALINS U TUCCUMIISAIINS — JIBE

24 CTOpOHBI MeTaboau3Ma. Turnbsl oOMeHa

BenlecTB. JJaboparopHas pabora «3yuenue
KaTaJIMTUYECKOM aKTUBHOCTU ()epMEHTOB (Ha




IIpUMEPE aMuUIIa3bl WM KaTajaasbl)»

depMeHTaTUBHBIN XapakTep peaKuui
KJeTouHoro Merabonmusma. JlaboparopHas

25 pabota «M3ydenue GpepMEeHTATHBHOTO 0.5
paciiernieHus! MepoKCHaa BOIOPOia B
PACTHTENHHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTopsl U OENKU-UHTUOUTOPBI

27 ABTOTpOGHBIN TUII 0OOMEHA BELIECTB

28 ®DoTOoCHHTE3
XemocuHTe3. JlaboparopHas padoTa

29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 0.5
XEMOCHHTE32
AnaspoOHbIe opraHu3Mbl. Buibl OposkeHus.

30 JlabopaTtopHnas pabora «CpaBHEHHE
MPOLIECCOB OPOKEHUS U IbIXaHUS

31 AspoOHBIE OpraHU3Mbl. DTaIlbl
SHEPTEeTUYECKOro 0OMeHa
DHeprusg MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.

32 Cunre3 AT®: pabota nmporoHHO AT®D-
CUHTA3bI

33 Peakiuyn MaTpuyHOro CHHTE3a

34 Tpanckpunuus — Marpuunbiid cuate3 PHK

35 Tpancisus u e€ 3rarnbl

36 KoaupoBanue amunokucnot. Pois pubocom B
O6uocuHTese Oenka

37 Opranuzanus reioMa y IpoKapuoT u
9yKapuoT

38 MounekynspHble MEXaHU3MBbI SKCIIPECCHH




I'€HOB Y 3YKapHuoT

Bupycsl — BHeKseTOUHBIE (POPMBI KU3HU U

39 obnurarHeie Tapa3uThl. [IpakTuyeckas padora 0.5
«Co3anue MOJIEIIN BUPYCa

40 Bupycurie 3a0051€BaHUS YeIOBEKa,

JKUBOTHBIX, PACTCHUHN

41 HanorexHosornu B OMOJIOTUH U MEIUITMHE

42 JKu3HeHHBIN UKIT KJIETKHA

43 Matpuunsiii cunte3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIperapaTaxj»

45 JleneHnne KICTKH — MHTO3
Tunsl kieTok. KapruoknHes U HUTOKUHES.

46 JlabopaTtopHnas pabora «Habmoaenne Mmutos3a 05
B KJIETKaX KOHYMKa KOpeIlKa JyKa (Ha '
TFOTOBBIX MUKpOIIpenapaTax)»

47 Perynsmus ;kM3HEHHOTO UKJIA KIETOK

48 Opranu3Mm Kak eMHOE 11eJI0¢

49 Txanu pacrenuid. JlaboparopHas pabota 05
«M3ydyeHne TKaHeH pacTeHUII» '

50 Tkanu )XKMBOTHBIX U yenoBeka. JlabopaTtopHas 05
pabota «/3ydyeHue TkaHel )KUBOTHBIX) '
Opransl. Cucremsl opranoB. JlaboparopHas

51 paboTa «/3ydyeHue opraHoB [IBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3mMoB




53

JIBM>KEHHE OpPraHU3MOB

o4 [Iutanue opranu3MoB

55 [MuTanue MO3BOHOYHBIX KHBOTHBIX. 1
[MumeBapuTenbpHas cCTEMa YEIOBEKa

56 JlpIxaHue OpraHu3MoB 1

57 JIpIXaHWEe MO3BOHOYHBIX )KHBOTHBIX U 1
YeoBeKa

58 TpaHcIOpT BEMIECTB y OPraHU3MOB 1

59 KpoBeHocHas cucrema no3BOHOYHBIX 1
YKUBOTHBIX U YEJIOBEKA

60 Brigenenue y opraHusmMoB 1

61 3amura y opraHu3MOB 1

62 NMMyHHas cuctema yenoBeka 1

63 PazapaxuMocTh 1 perynsmus y opraHu3MoB 1

64 ['ymopanbHas perymsius 1 S3HIOKpUHHAs 1
CUCTEeMa KUBOTHBIX U YeJIOBEKa

65 dopMbl pa3MHOKEHUST OPTaHU3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiio3
I'amerorene3. OOpazoBaHUE U pa3BUTHE

68 MOJIOBBIX KJeTok. JlabopaTopHas pabora 1 05
«M3yueHne cTpoeHHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOIIpenapaTax»

69 NuauBuayansHOe pa3BUTHE OPraHU3MOB — 1
OHTOT'EHE3

70 3akiiajKa OpraHoOB U TKaHEH M3 3apOIbIIIEBBIX 1

JIUCTKOB




71

Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas
pabota «BbIsIBIEHUE MPU3HAKOB CXOJICTBA
3apom)nuel71 IIO3BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
JlaboparopHuas pabora «CTpoeHHe OpraHoB
Pa3MHOKEHUSI BBICIIUX PACTCHUID

0.5

73

Hcropus cTaHOBIIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHUKH.
JlabopaTtopHnast pabota «Jlpo3oduiia kak
00BEKT T€HETUYECKUX UCCIIEI0BAHUIY

0.5

75

3aKOHOMEPHOCTH HaCJICJOBAHUS MTPU3HAKOB.
MoHoTHOPUIHOE CKPEIINBAHHE.
[Ipaktnueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO CKpEUIUBaHUS
y apo3oduier"

0.5

76

HI/ITOJ’IOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOFO
CKpCUIUMBaHUA

77

Ananuzupyroiiee ckpenupanue. Henosnoe
JOMHHHUPOBAHUE

78

Jurubpunnoe ckpermubanue. [Ipaktuueckas
pabota «/3yueHue pe3yabTaToB
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(UIBD)

0.5

79

HI/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/I,I[HOI‘O
CKpPCIIUBAHUA

80

CHCHHGHHOC HacCJICJOBAHUC ITPU3HAKOB

81

XpOMO COMHasA TCOpH:A HACICACTBCHHOCTU

82

I'eneTuka momna




83

I'enoTun Kak LEJI0CTHAS CUCTEMa

I'eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTCHU,

84 YKUBOTHBIX U YE€JIOBEKa
85 HN3MeH4YMBOCTD MpU3HAKOB. Bribl
W3MEHYUBOCTH
86 MoudukanrnoHHas U3BMEHIHMBOCTh
BaprannoHHBI psi U BapUallMOHHAsA KpUBasl.
JlabopaTtopHnas paborta «lccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 0.5
n3MeHunBocTH. [locTpoeHne BapualimoOHHOTO
psila ¥ BapuallMOHHOW KpUBOW»
88 ['eHOTHIIIYUECKAsT N3MEHYUBOCTb.
KombOunaTuBHAsS N3MEHYMBOCTD
89 MyTtanuoHHas U'3MEHUYUBOCTh. [IpakTnyeckas 05
pabota «Myrtanuu y 1po30QrIb '
90 3aKOHOMEPHOCTH MYTALIMOHHOT'O IpoIiecca.
ONHUreHeTHKa 1 3MUT€HOMHUKA
01 I'eneruka yenoBeka. [IpakTuueckas pabora 05
«CocTaBieHUE U aHAJIU3 POJOCIOBHOIN '
92 Mertoapl MEIUIIMHCKON T'€HETUKHU
3HaueHHE MEIULIMHCKON T'€HETUKH B
93 MPEAOTBPALLECHUHN U JICYEHUH F€HETUYECKUX
3a00JIeBaHMI YeloBeKa
OcHoBHble OHATHUSA cenekuun. JlabopaTtopHas
94 pabota «M3ydyeHue copToB KyIbTYPHBIX 0.5
pacTeHui U MOPoJ JOMAILIHUX )KUBOTHBIX)
95 MeTo1bl CeNeKIMOHHON paboTHI. 05

JIaGopatopHas pabota «/3ydeHne MeTo0B




CEJICKLIUU PACTCHUIN

JIOCTHKEHMS CEJIEKIIUU PACTCHUM U

96 xuBOTHBIX. [IpakTnyeckas pabora «I[IpuBuBKa 1
pacTeHuin»

97 CoxpaHeHHe, U3yICHHUE U UCTIOIh30BaHUE 1
TCHETHUYECKUX PECYPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«3yueHne 00beKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HaIlPaBJICHUS CHHTETUYECKOU 1
ounosioruu

100 XpoMOCOMHasI U TeHHAsT MH)KEHEPHS

101 MeauinuacKkre OMOTEXHOJIOT I 1

102 Pesepaueriit ypok. [loBTopenue, 06061mienue, 1
cucTeMaTu3anus 3HaHUH

OBILEE KOJIMYECTBO YACOB I1o0 102 135

I[TPOTPAMME




11 KVIACC

N KoaunuyectBo yacos DJIEeKTPOHHBbIE
’ Mara uudposeie
n/ Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero u3ydeHusi ~ oOpa3oBaTe/ibHbIE
n padoTsbI padoTsbI
pecypcsl
OBotoronHas Teopust Y. Jlapsuna
JIBHKyIHe CHIIBI 3BOJIIOIMH BUAOB 10 Y. /lapBuny 1
3 bopr0a 3a cyimecTBoBaHue, €CTECTBEHHBIN 1 1
VCKYCCTBEHHBIH 0TOOD
4 | ®opMHUpPOBaHHE CHHTETHUECKOW TEOPHH IBOJIOINH 1
5 JTanbl 3BOJIIOIIMOHHOTO MPOIiecca: MUKPOIBOIIOIHS 1
Y MaKpO3BOJIIOIHS
6 [lomynsuus — 37eMEHTapHas €IUHUIIA YBOJTIOITUN 1
3aKOH reHeTudyeckoro paBHosecus /x. Xapau, B.
7 BaiiabOepra. JJaboparopHas pabota «BrisiBIeHHE 1 0.5
M3MEHUYMBOCTH Y 0C00€l OJTHOTO BUAA»
8 DnemeHTapHbIe (AKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. IPPexT OyThUIOUHOTO 1
TOPJIBIIIKA
10 Murpauuu. M305sum nonysisiumii: 1
reorpaduueckas, OHMoJornyecKas
1 EcTtecTBeHHBIN 0TOOp — HampaIstonil pakTop 1
HBOJTIOINH
12 [lonoBoii oTOOp 1
[IprcrnocobIeHHOCTh OPraHU3MOB KaK pe3ylbTaT
13 |mukposBomonuu. JlabopatopHas pabora 1 0.5

«M3ydenue apoMopo30B 1 uaMOAIANTALUH Y




PacCTEHHI U )KUBOTHBIX)

[Tpumeps! TpUCTIOCOOICHUH Y OpraHU3MOB.
JlaboparopHuas padota «IIpucrnocobneHus

14 1 0.5
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e71eco000pa3HOCTh)
Bun, ero kpurepun u cTpykrypa. JlabopaTopHas
15 paborta «CpaBHEHHE BUIOB 110 MOP(POIOTUUECKOMY 1 0.5
KPUTEPUIO»
16 |Crpykrypa Buaa
17 BwupooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIUN 1
18 (CBsi3p MUKPOIBOJIIOIUH M SITUICMHOJIOTHH
19 MakposBostonus. [TaneoHTon0rnyeckue MeToIbl 1
W3YYCHHUS SBOJTFOIUH
20 |buoreorpaduveckue METOAbl U3YUYCHHS IBOJTIOIIUN 1
91 OMOPHOJIOTMYECKHE U CPABHUTEITHHO- 1
MOP(OJIOTHISCKHE METO bl H3YICHHUS IBOFOITUN
99 MoJteKyJIIpHO-TeHETHYECKHEe, OMOXUMHYECKUEC U 1
MaTeMaTHIECKHE METOJIbI H3YUCHHSI SBOJIIOIUN
23 |O0mme 3aKOHOMEPHOCTH DBOJIIOIIH 1
24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 1
DBOJIIOIUH
o5 Hay4HbIe TUTIOTE3bI TPOUCXOKICHUS )KU3HU Ha 1
3emiie
26 |JloHayuyHbI€ MIPEACTABICHUS O 3aPOKICHUH KUZHU 1
27 |OcHOBHBIE ATAINbl HEOPTAaHUYECKOM IBOITIOIINH 1
28 [unmoTe3bl 3apoKACHUS KU3HU 1
29 Hcropus 3eMid U METOIbI €€ U3ydeHHUS. 1 0.5




JlaboparopHas pabota «3yuenue u onvcanue
MCKOTIAEMbIX OCTATKOB JAPCBHUX OPraHU3MOB)

30

HauanpHbie 3Tanbl OpraHuyecKon 3BOJIOLHT

31

BOJIIOLUS DYKapHOT

32

OCHOBHBIE dTalbI 9BOJIIOLIUHA PpACTUTCIIBHOIO MUpPaA.
[IpakTuyeckas padora «M3ydueHue ocoOeHHOCTEN
CTPOCHUS PaCTCHUHN Pa3HBIX OTACIOBY

0.5

33

OCHOBHBIC ATaIIbI 9BOJIIOLOWH KUBOTHOT'O MHpPa

34

DBOJIIOIHS )KUBOTHBIX. [IpakTudeckas pabora
«3yueHne 0cOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
PKUBOTHBIX»

0.5

35

PazButHe x1u3HM Ha 3eMJie TIO 3paM U TIEpHoIaM

36

MaccoBbie BBIMUPAHUA — DKOJIOTUYCCKUEC KPU3UCHI
MPOIILIIOTO

37

CoOBpEMEHHBIN 3KOJIOTUYECKUN KPU3HUC, €T0
0COOEHHOCTHU

38

CoBpeMeHHast CUCTeMa OPraHNYECKOTO MPOIIIIOro

39

OCHOBHBIC CUCTEMAaTHUECKHE rpyaIibl OpraHu3mMoB

40

AHTpOHOJ'IOFI/IH — HayKa O 4YCJIOBEKE

41

PazButue HpCI[CTaBJ'IeHI/Iﬁ O IMMPOUCXOKACHHUN
4CJIIOBCKA

42

MecTo uelioBeKa B CUCTEME OPraHU4eCKOro MUPA.
JlaboparopHas pabota «3yuenue ocobeHHOCTEM
CTPOCHUSI CKEJIETa YEIIOBEKA, CBS3aHHBIX C
MPSIMOXOKICHUEM

0.5

43

Z[BI/I)KyH_II/Ie CHJIbI aHTPOIIOT'CHE3a

44

CoOTHOILIEHNE OUOJIOTHYECKUX U COLAATIbHBIX




(haxTOpPOB B aHTPOIIOTEHE3E

45

OCHOBHBIE CTaJNH AHTPOTIOTEHE3a

46

TlajmeoreneTrka U mmajeoreHoMuKa

47

OBOJIIOLHS COBPCMCHHOI'O YCJIOBCKA

48

Yenoseueckue pacel. [IpakTudeckas padora
«M3yueHune 3K0JIOTHYECKUX aanTalurid 4eITOBEKa»

0.5

49

MG)KI[I/ICIII/IHJII/IHapHI)IG MCTOAbI aHTPOIIOJIOTUH

50

3aporKJIeHNE U Pa3BUTHUE IKOJIOTUHU

51

Mertonpl sxkonoruu. JlabopatopHas padora
«M3y4eHre METOI0B SKOJIOTHUCCKUX
WCCIIEIOBaHUID)

0.5

52

3HaveHNEe YKOJOTHYSCKUX 3HAHUI JJIs1 9€JIOBEKAa

53

JKoJjoruueckue pakTopsl

54

AoGunoTtndeckue pakTopsl. CBET KaK IKOJIOTHICCKUN
(daktop. JlaboparopHas paboTa «BrisiBIeHHE
MPHUCTIOCOOTICHUH OPraHN3MOB K BIMSIHUIO CBETa»

0.5

55

Aobuotndeckue daktopsl. Temneparypa kak
PKoJiornueckuit pakrop. JlabopaTopHas pabora
«BpIsBIIEHNE TIPUCTIOCOOICHUI OPraHU3MOB K
BIIMSTHHIO TEMIIEPATyPhI»

0.5

56

AbuoTrueckue pakropsl. BiaxkHOCTh Kak
PKoJornueckuit pakrop. JlabopaTopHas padbora
«AHATOMUYECKHE 0COOCHHOCTH PaCTECHHH U3
Pa3HBIX MECT OOUTAHHS

0.5

57

Cpenbl 0OuTaHUs OPraHU3MOB

58

buonoruueckue PUTMBI

59

JKuznennsie popMbl OpraHU3MOB




60

buoTtnueckue GakTopsl

3HayeHHEe OMOTUYECKUX B3aNMOICHCTBUM JUISI

61 CYIIIECTBOBAHUS OPTaHU3MOB B CpeJic OOUTAHUS

62 [DKoyloTHYECKHE XapaKTEPUCTHKH TTOMYIISIIIAN

63 OcHOBHBIE TIOKA3aTEINN TOMYJISAIUNA; YUCIICHHOCTD,
TUIOTHOCTbB, BO3PACTHAS U TI0JIOBasi CTPYKTypa

64 OcCHOBHBIE TIOKa3aTENIN MOMYJISAIANA: POKIACMOCTD,
MPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITUU

65 [kosoruyeckasi CTpyKTypa IMOMYJISIIHA

66 JIlnHaMHKa MOMYIISIIUH U € PeTyIsIHs

67 Kpussle pocta uncneHHocTH nonyissnun. Kpusbie
BBEDKHBAHUS

68 JKoJiornueckas Huma Buaa. Jlabopartopnas padora 05
«[IpucrocoOieHns CeMsTH PACTCHHUM K PACcCEIICHUIO) '

69 |Bupg xak cuctema moImyJIsiiui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpallAid
KUBOTHBIX

71 |CooOriecTBO OpraHu3MOB — OHMOIICHO3

72 DxocucreMa Kak OTKpbITasi CUCTEMa

73 KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B
SKOCHCTEME

74 |OcHOBHBIE IOKA3aTENN HKOCUCTEMBI

75 [DKOJOTUYECKUE MUPAMHMIBI

76 M3meHeHus cooO0IIecTB — CYKIIECCUU

77 [IpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK.
JKOCHUCTEMBI MOpEl 1 OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI TYHJP,




JIECOB, CTEIEH, IIyCThIHb

79 AHTPONOTEHHBIE YKOCHCTEMBI 1

80 YpboakocucreMmsl. [Ipaktudeckast pabora 1 05
«V3ydenue u onrcaHue ypooIKOCUCTEMBD '

81 3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX 1
B3aMMOJICCTBUI OPraHU3MOB B DKOCHCTEMAX
MexaHu3Mbl BO3ICUCTBUS 3arpsI3HEHUM pa3HbIX

82 rumoB Ha CyOOpPraHU3MEHHOM, OPTaHU3MEHHOM, 1
MOTYJISIITUOHHOM M 9KOCHCTEMHOM YPOBHSX

83 |buocdepa — obmeruraneTapaast 000109Ka 3eMITH

84 [Yuenwme B. 1. Bepranckoro o 6uocdepe 1

85 [BakoHOMEpHOCTH CyIIECTBOBAaHUs OMOCHEpHI

86 KpyroBopoThI BEIMIECTB U OMOTEOXMMHUYECKHE 1
LUKJIBI

87 [BonanpHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH 1

88 |YcroitunBocTs Ouochepbl 1

89 [Dkonormyeckue KpU3UCHl U KX TPUIUHBI 1

90 |Bo3naeiicTBHe uenoBeka Ha onochepy 1

01 AHTpONIOr€HHOE BO3JCHCTBUE HA PACTUTENIbHBIN U 1
PKUBOTHBIN MUP

92 |Oxpana npupo/isl 1

03 OcHOBHbBIE TPUHILIUIIBI YCTOWYHUBOTO Pa3BUTUSA 1
4Ye0BEYECTBA U TPUPO/IBI

94 ParoHanbsHOE MPUPOIOIOIB30BaHUE U COXPAHEHHE 1
OMOJIOTUYECKOTO pa3zHooOpa3us 3emin

95 O606mmenue mo reMe « MUKPOIBOIIONUS U €€ 1

pE3yabTaTh»




O6006mmenue o Teme «MakpodIBOIIOIUS U €€

96 1
pE3yNbTaTh»

97 O6o06menne o Teme «IIpoucxoxaenne u pa3BuTHe 1
PKU3HU Ha 3eMIie

08 O606menue o teme «I[IporucxoxacHne YyeroBeKa — 1
AQHTPOTIOTEHE3

99 O06001meHune Mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUAX OPraHU3MOB»

100 O6001menue mo Teme «OpraHu3Mbl U cpeia 1
oOUTAHUS

101 O606HIGHI/Ive o TeMe «DKOJIOTHS BUIOB U 1
TIOITYJISALAID)

102 0O6061menue o reme «buochepa — rmodanpHas 1
HKOCHCTEMA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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