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120. ®enepanpHas paboyas nporpaMma o yueoHomy npeamery «buonorus»
(YriyOn€HHBIN yPOBEHB).

120.1. ®enepanbHas pabouas TmporpaMma IO Y4YeOHOMY TMpeAMETY
«buonorus» (yrnyOonéuuelii ypoBeHb) (mpeameTHass oOnacte «EctecTBeHHO-
Hay4YHbIC TPEAMETHI») (Jalee COOTBETCTBEHHO — MpOorpaMMa IO OHOJIOTHH,
Ouonorusi) BKIIOYAET [MOSICHUTENBHYIO 3alMCKy, COJAep’KaHue OOydeHMs,
TUTaHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS MTPOTPAMMBI TI0 OMOJIOTHH.

120.2. TlosicHuTenbHAs 3aUCKa OTpa)kaeT OOIIKEe LETU U 33Ja4l U3y4eHUs
OHMOJIOTHH, XapaKTEPUCTUKY TICUXOJOTHYECKHX TMPEANOCHIIOK K €€ HW3yYeHHUIo
00Oy4YaromMMHCs, MECTO B CTPYKTYpe yueOHOro IUIaHa, a TaKkKe MOJIX0JIbl K 0TOOpY
COJIEp)KaHUs, K OIpPENEICHHIO ITUTAHUPYEMBIX pe3yJbTaTOB M K CTPYKType
TEMAaTHYECKOTO TUTAHUPOBAHUSI.

120.3. Conepxanue OOyYEHHS paCKpbIBa€T COJIEp)KaTeNbHbIE JIMHUH,
KOTOpPBIE MpeAJIaraloTcs sl 00I3aTENBHOIO U3YyYEHUS B KaXKJIOM KJIacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHusl.

120.4. TInanupyemble pe3yJabTaThl OCBOCHHS MPOTpaMMBbl IO OHOJOTUU
BKJIFOUAIOT JIMYHOCTHBIE, METAIPEAMETHBIE PE3YJIbTAThl 32 BECh MEPUOl 0O0yUEeHHUS
Ha YpPOBHE CpEIHEro OO0IIero oOpa3oBaHUs, a TaKXKE MPEIMETHBIC IOCTHKEHUS
00ydJaromerocst 3a KaKIbli ToJ1 00y4YeHHs.

120.5. TlosicHuTenbHAS 3aMUCKA.

120.5.1. [Iporpamma 1o OMOJIOTHH HA YPOBHE CpEIHEro 0011ero 00pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 No 273-03 «O6
obpazoBanun B Poccwmiickoit ®enepanumy, DIOC COO, Konnenuun
npenojaBanus y4debHoro mnpeamera «buomorus» © OCHOBHBIX TOJIOKECHHM
dbenepanpHOM paboueii MporpaMMbl BOCIIHTAHUS.

120.5.2. buonorus yrayonénnoro ypoBHs wusydenums (10-11 xmaccer)
SBIIIETCS OJTHUM W3 KOMITOHEHTOB TMpeAMETHOU oOnacTu «EcTecTBeHHO-Hay4YHBIC
npeametsl». CormacHo mnonoxeHusM PI'OC COO mnpodwibHbIE y4deOHBIS
OpeaIMeThl, H3ydyaeMble Ha YIIYOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM

muddepenumanu oOy4eHUs] HA YPOBHE CpPEIHEro 0O0IIero oopa3zoBaHusl U



MPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeTHUM MPodeCCUOHANIBHBIM U BBICIITUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA M3 OTUX Y4EOHBIX MPEIMETOB JOJDKEH OBbITh OPUEHTUPOBAH Ha
MPUOPUTETHOE pelleHrue 00pa30BaTEIbHBIX, BOCHUTATENIbHBIX M Pa3BUBAIOIIMX
3a/lay, CBA3AHHBIX C MpoQopueHTanueld o00y4aroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAay4YHOI'O 3HAHMSI, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJOTHUEHN, ICUXOIOTUEN, CHIOPTOM UIIM BOEHHBIM JIEJIOM.

120.5.3. [Iporpamma no G6uosioruu Aa€T MPEACTaBICHHUE O LEIU U 3ajayax
u3ydeHust yueOHoro npenmera «buosorus» Ha yriyOn€HHOM ypoBHE, ONpenenser
o0s3aTenbHOE (MHBAPUAHTHOE) MPEIMETHOE COAEpPKaHUE, €r0 CTPYKTYpUpPOBaAHUE
no pazienaM M TeMmaMm, pachupefeieHue Mo  KjaccaM, pPEKOMEHIYyeT
MOCIIEIOBATENIbHOCTh N3YUYEHUS! yUeOHOT0 MaTepHasa ¢ yu€ToM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  y4yeOHOro TMpollecca, BO3PACTHBIX
ocobeHHOCTel oOydaromuxcsa. B nmporpamMe nmo OMOJOTUU peann3oBaH MPUHIUT
IPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Onarogaps uYeMy TMpOCMATpHBAEeTCs  HANpPaBICHHOCTh  Ha
NOCIEyIollee pa3BUTHE OWOJIOTMYECKUX 3HAHHWM, OPHUEHTHUPOBAHHBIX Ha
dbopMHUpOBaHUE  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUSA,  DKOJOTUUYECKOTO
MBIIIJICHUS, IPEICTABICHUN O 3I0POBOM 00pa3e >KM3HU, Ha BOCTIUTaHUE OePEKHOTO
OTHOIIIEHUSI K OKpY>Karolel mpupoHoi cpene. B mporpamme 1mo Ouojgorun Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenMera «buomorus» B peanu3aruu
tpeboBannii ®I'OC COO k mIaHUPYEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM H
MpPEeIMETHBIM pe3yibTaTaM oOOy4YeHHs M B (OPMHUPOBAHMH OCHOBHBIX BHJIOB
y4eOHO-TI03HaBATENbHOM AESTENIbHOCTH 00YYAIOUINXCS 10 OCBOCHUIO COJIEPIKaHUS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPETHETO O0IIEero 0Opa3oBaHUS.

120.5.4. Tlporpamma 1Mo OWOJIOTHU SBISETCS OPUEHTUPOM IS COCTABICHUS
aBTOPCKUX paboumx mporpamMMm. ABTOpamMH pabOYUX TPOTPaMM MOXKET OBITH
MIPEIOKEH CBOM MOAX0J K CTPYKTYPUPOBAHUIO U MOCIIEI0BATEIbHOCTH H3YyUYEHUS
y4eOHOro marepuaia, CBOE BHJIEHHE CIIOCOOOB (OpMHUpPOBaHUS Y OOYyYarOIIUXCA

MNpCaAMCTHBIX 3HAHUU U YMGHHﬁ, a TaKXKC MCTOAO0B BOCIIMTAHUA W Pa3BUTHUA



cpeacTBaMU yueOHOro npeamera «buomorusi».

120.5.5. buosnorust Ha ypoOBHE CpeIHEro oO0Iero oOpa3oBaHUs 3aBepIIAcT
Ouosioruueckoe 00pa3oBaHHWE B INIKOJIE W OPUEHTUPOBAH HA pacClUIMpPEHUE WU
yrayOJieHHe 3HaHUM O00yJaroluxcs O KUBOW MPHUPOJIEC, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOUM OMOJIOTHH, SMOPUOJIOTUM U OMOJOTHUU PA3BUTHS, T€HETUKH, CEJICKIIHH,
OMOTEXHOJIOTUH, IBOJIOIMOHHOTO YUCHUS U SKOJIOTHUH.

120.5.6. Uzyuenue yueOGHOro mnpenmera «buonorus» Ha yriyOJIeHHOM
YpPOBHE OpPUEHTUPOBAHO HA TMOJTOTOBKY OOYYarOIIUXCS K TMOCJIEAYIOIIEMY
MOJIYYEHUIO OMOJIOTMYECKOT0 OOpa3oBaHUs B By3aX U OpPraHU3AIUsAX CPEIHETO
npodeccruoHaabHOro oopazoBanusi. OCHOBY €ro cojiepKaHHsl COCTaBISET CUCTEMA
OMOJIOTMYECKUX  3HAHUMW, TIOJIYYEHHBIX TIPU  HU3YYCHUU  OOYyUYaIOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX DPa3/ejoB OMOJOTMH HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HAaHMS TMOJYYarOT pa3BuTHe. Tak,
paclIMpeHbl U YriayOneHbl OHOJOTHYECKHE 3HAHMS O PACTEHUSX, KXUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHHS MPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3morkHa Takke WHTErparus OHOJOTMYeCKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMH OOYYAIOMIMMUCS TPU H3yUYECHUU
bu3uKH, XUMUH, Teorpadui 1 MaTeMaTHKH.

120.5.7. CtpykTypa mporpaMMbl 10 OHOJOTHU OTPaKaeT CUCTEMHO-
YPOBHEBBI ¥ JBOJIIOIMOHHBIA MOAXOABl K M3ydeHUI0 Ouosoruu. COrIacHO WM,
M3Y4YalOTCsl CBOWMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE [JIsl JKUBBIX CHUCTEM
pPa3HOr0 YpOBHSA OpraHW3alliH, SBOJIONUU OPraHUYECKOro MHpa Ha 3eMie,
COXpaHEeHMsI OMOJIOTHIECKOTO pa3HOOOpa3us iaHeTsl. Tak, B 10 kimacce nu3yuatores
OCHOBBI MOJICKYJISIPHOM M KIJIETOYHOM OHOJOTUM, AMOPHUOJIOTHMHM W OHOJIOTHHU
pPa3BUTHsI, TCHETHUKH WM CEJCKIIMU, OWOTEXHOJIOTUU M CHHTETUYECKOW OMOJIOTHH,
aKTyaJu3UPYIOTCS 3HAHUS OOydYarolmuXcs Mo OOTaHUKE, 300JI0TUH, AHATOMHH,
dbusmnonioruun yenoseka. B 11 knacce u3y4arorcs 3BOJIIOIMOHHOE YYEHUE, OCHOBBI

9KOJIOTHH U YueHHe o Onocdepe.



120.5.8. buonoruss mnpus3BaH O00ECHEYUTh OCBOEHUE OOYYaIOIIUMHUCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJIeH, TPUHIIUIIOB U MPABUII, JISKAIIINX B OCHOBE
COBPEMECHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, 3HAaHUH O CTPOCHUH,
MHOT000pa3ui MW OCOOEHHOCTSX KIJIETKHU, OpraHu3Ma, IMOMyJIsIuu, OHUOIIeHO3a,
DKOCUCTEMBI, O  BBIJAIONIUXCS  HAYYHBIX  JOCTIIKEHHUSAX, COBPEMCHHBIX
HCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCIeKTax OMOJIOTHUYeCKUX 3HaHUU. JlJis
pa3BUTUA U TOJAJCpPKaHMS HWHTEpeca oOydaromuxcs K OHOJOTHH Hapsgy Cco
3HAYUTEIILHBIM 00BbEMOM TEOPETHUYECKOT0 MaTepualia B COAEPKAHUU MPOTPAMMBI
no OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHUS M Pa3BUTHUS
TOM WM MHOM 00J1aCTH OUOJIOTHUH, BKJIAJIOM OTE€UECTBEHHBIX U 3apYyOCKHBIX YUEHBIX
B PEIICHUE BAKHEUIINX OMOJIOTUYECKUX U SKOJIOTHUECKUX TTPOOIIEM.

120.5.9. lens uzyuenus ydebHoro npeamera «buosorus» Ha yriyoJIEéHHOM
YPOBHE — OBJIaJICHUE OO0YYArOIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBHOM
OpraHu3allid >KUBBIX CHCTEM pPAa3HOTO paHra M NPUOOpEeTeHHEe YMEHHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (HOPMUPOBAHUU MHTEpEca K OIMpeaesEéHHON 00sacTu
npodeccuoHaIbHOM NIeATeTbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WU K BBIOOPY
y4eOHOr0 3aBeIeHHsI ISl MPOAOJKEHHUSI OMOJIOTHYECKOTr0 00pa30BaHMUs.

120.5.10. JlocTtrmkeHue 1eny u3ydeHus ydeOHoro npeamera «buomorus» Ha
yriyOiaEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE 00YUYAIOIIMMHUCS CHUCTEMbI OMOJIOTHUECKUX 3HAHMI: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHIICTIIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIaX, COCTABISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHPA; O
CTPOCHHHM, MHOTO00pa3uH M OCOOCHHOCTSIX OHMOJOTHMYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMyJIAINs, BUA, OMOTeo1eHo3, Onocdepa); 0 BHIIAIOMUXCSI OTKPBITUAX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaromuxcsi ¢ METOJaMH TO3HAHWS >KUBOW TPUPOJIBI:
MCCJIEIOBATEILCKUMH ~ METOJaMH  OMOJIOTHUECKHX HayK (MOJEKYJISIpHOU W
KJIETOYHON OMOJIOTHH, YMOPHUOIOTHHN ¥ OMOJIOTHU PA3BUTHS, TCHETUKU U CEJICKITUH,
OMOTEXHOJOTUM W CHUHTETHYECKOM OHOJOTHM, TaJICOHTOJOTUH, OSKOJOTHUH);

METOAAMH CaMOCTOATCIIBHOI'O IIPOBCACHUA OMOJIOTMYSCKHUX I/ICCJ'IGI[OBaHI/Iﬁ B



naboparopuu W B nOpupone (HaOIOAEeHHE, U3MEpPEHHE, DKCIIEPUMEHT,
MOJICTUPOBAHUE);

oBlaZicHHEe OOYYaIONUMHUCS YMEHHUSIMU: CAMOCTOATEIBHO HAXOIWTh,
aHAJIM3UPOBATh W HCIIONB30BATh OMOJOTHYECKYI0O HH(OPMAIMIO; IMOJIB30BATHCS
OMOJOTMYECKON TEPMUHOJIOTHME M CUMBOJMKOM; YCTaHaBIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U  COIHMATBbHO-)KOHOMHYECKUMH M  JKOJOTHYECKHUMHU
npobiieMaMu YeJIOBEYECTBA; OICHUBATH IOCIEICTBUS CBOCH MAESITETBHOCTH TIO
OTHOIIICHUIO K OKPYXAlOMIeW NPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO H
3IOPOBBI0  OKPYXKAIOMIMX JIFoJel; OOOCHOBBIBAaTH M COOMIOJATh  MEpHI
NpodUITAKTHKN WH(EKIIMOHHBIX 3a00JIeBaHUH, MpaBWiia MOBEICHUS B MPUPOAC U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KMU3HENEATEIbHOCTH B UPE3BbIYAHBIX
CUTyallMsIX TMPUPOAHOTO W TEXHOTCHHOTO  XapakKTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y 00YYaIOIUXCS HHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpolleCC€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH KM COBPEMEHHBIMU
UCCJICIOBAaHUSAMH B OHWOJIOTUH, PEIIAEMbIMU €10 MpoOJieMamMH, METOAOJOoTHhen
OMOJIOTUYECKOTO UCCIIEeI0BAHUS, POBEACHUS YKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUM,
pemieHusi OMOJIOTMYECKHX 3a]ad, MOJCIUPOBAHUS OMOIOTUYECKUX OOBEKTOB H
IPOIIECCOB;

BOCIUTaHUE y 00YyJarOMIMXCsA IIEHHOCTHOT'O OTHOIICHUS K KMBOM MPHUPOE B
LEJIOM U K OTIEIbHBIM €€ 00bEeKTaM U SBJICHUIM; (HOPMHUPOBAHUE 3KOJOTHUECKOH,
TeHETUYECKON I'PaMOTHOCTH, 001el KyJIbTyphl MOBEACHUS B IPUPOJIE; UHTETpALlUU
€CTECTBEHHO-HAaYYHbIX 3HAHUN;

npuoOpeTeHre  O0YyYaroOIIMMHUCA  KOMIETEHTHOCTH B  palMOHAJIbHOM
MIPUPOJIOTIOIB30BAHNUH (COOIIOICHIE IPAaBUJI TOBEACHUS B IPUPOE, OXPAHBI BUJIOB,
IKOCHCTEM, Ouocdepsl), COXpaHEHUH COOCTBEHHOTO 3/0POBbS U  370POBbS
OKpYyXalomux Jroae  (coOmogeHuss wMep NpoPUIaKTUKH — 3a00JICBaHMIA,
oOecnieueHne OE30MAaCHOCTH KU3HEACITEIPHOCTH B YpPE3BBIYANHBIX CHUTYaIHSIX
OPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIBb30BAHUS

OMOJIOTUYECKUX 3HAHUIM U YMEHHUH B IOBCEIHEBHOM KU3HU,



COo3JaHue  yCJIOBUWA 11  OCO3HAHHOTO  BbIOOpa  OOyYarOIIUMHUC
WHIUBUAYaJIbHON oOpazoBaTeIbHON TPACKTOpUH, CrocoOCTBYIOIIEH
NocJIeayoneMy Tpo(ecCHOHAaTIbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHHM C
VH/IMBHUIYaJIbHBIMH HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

120.5.11. O61ee ynciio YacoB, PEKOMEHAOBAHHBIX JJIsl U3y4YEHUs OUOJIOTHU
Ha yriyoseHHoM ypoBHe, — 204 yaca: B 10 xitacce — 102 yaca (3 yaca B Hezeno), B
11 kmacce — 102 gaca (3 yaca B HEJIETIO).

120.5.12. OT60p opraHu3alMOHHBIX (OPM, METOJIOB M CPEICTB OOYyUECHHS
OMOJIOTUM  OCYILECTBIsIETCS C Y4E€TOM CHeUUPUKUA €ro CcolaepKaHus U
HAIPaBJICHHOCTU Ha MPOJIOKEHHE OUOJIOrMYecKOro o0pa3oBaHus B OpraHu3alusax
CpelHero nNpo(peCcCUOHAIBHOTO U BBICIIETO 00pa30BaHUs.

120.5.13. O6s3aTenbHBIM ~ yCIIOBUEM TP OOy4YeHUWM  OHOJIOTHM  Ha
yriayOia€éHHOM YpOBHE SIBISIETCS MPOBEJCHUE JIA0OPATOPHBIX U MPAKTUUECKUX
pabor. Taxxe ydacThe OOy4alOIIMXCS B BBINOJHEHWU MPOEKTHBIX M Yy4eOHO-
UCCJIeI0BATEIbCKUX padOT, TEMATUKA KOTOPBIX OMPENEINseTCs yUUTEJIeM Ha OCHOBE
UMEIOIUXCS  MaTEepPUAIbHO-TEXHUYECKUX PECYpCOB M MECTHBIX MPUPOIHBIX
YCJIOBUH.

120.6. Conepxanue oOyuenus B 10 kiacce.

102 4, u3 Hux 1 4 — pezepBHOE BpeMms.

ConepsxkaHve TpoOrpaMMbl, BBIJIETIEHHOE KYPCHUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHOW utoroBoi arrcrauuu (I'MA).

120.6.1. Tema 1. buonorus kak Hayka.

CoBpemeHHasi Ouosiorus — KOMIUIeKCHas Hayka. KpaTkas ucropus pa3BuTHs
Ouonoruu.  buomormyeckue  HayKd M H3y4aeMble ~HUMHU  TPOOJIEMBI.
@dyHpaMeHTaJdbHble, NPUKIAJAHBIE M TIOUCKOBbIE HAy4YHbIE WCCIEIOBAHHUS B
OHMOJIOTHH.

3HayeHre OMOJIOrUM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OHUOJIOTUU B
MIPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEJIbCKOM  XO34MCTBE,

IIPOMBIINIJICHHOCTH, OXPaHC IIPHUPOIBI.



JlemoHcTpanuu:

[Toptpetsi: Apuctorens, Teodpact, K. Jlunnent, K.b. Jlamapxk, Y. dapBuH,
V. I'apseini, I'. Mennens, B.U. Bepuanckui, W.II. IlaBnos, W.HM. MeyHukos,
H.U. Basunos, H.B. Tumodeen-Pecorckuii, . Yorcon, ®. Kpuk, /[.K. benses.

Tabmunpl u cxembl: «CBs3bp OMOJIOTHU C JPYyrUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

120.6.2. Tema 2. )KuBble CUCTEMBI U UX U3YUYCHUE.

KuBbie cucTeMbl Kak NpeaMeT uzydeHus: Ouosioruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTh M IEIOCTHOCTb,
CJIOXXHOCTh M YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3aIus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, I3MEHUYHUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3allud JKUBBIX CHUCTEM: MOJIEKYJSPHBIM, KJICTOUHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(ObuoreonienoTuueckuit), Oumocdepusrit. Ilpoueccol, mpoucxonsmue B KUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KUBOro. JKM3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroniye >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHIX OPraHU3ALINU.

N3ydenne xuBbIX cucteM. Meroasl Ouonornyeckoi Hayku. HaOmronenue,
U3MEPEHUE, IKCIEPUMEHT, CUCTeMaTh3alus, Metaananus. [lonstre o 3aBUcUMON 1
He3aBucuMoOW rnepeMeHHou. [lmanupoBanue »skcnepumeHnTa. lloctaHoBka u
npoBepka runore3. HyneBas runotes3a. [loHstre BHIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKa JOCTOBEPHOCTH TOJYyYEHHBIX
pe3ynbraToB. [IpyumHBI UCKaxkeHUs pe3ynbTaToB J3KcnepuMeHTa. [lonsTue
CTaTUCTUYECKOT'O TECTA.

Tabmuiet u cxembl: «OCHOBHBIE TPHU3HAKK >KU3HWY, «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepuu», «YPOBHU OpraHU3AMUU KUBOU
npuposib», «CTpoeHHe KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHuzmay, «bumoreoreHos», «buocdepan, «MeTombi
W3y4YEHUS )KUBOU MPUPOIBI».

OGopynoBanue:  jabopaTopHoe  OOOpyJAOBaHME  JJid  IPOBEICHUS

HaOJIIOACHUM, U3MEPEHUM, IKCTICPUMEHTOB.



[Ipaktuueckas padora «/cnonb3oBaHue pa3aIMdHbIX METOJOB IPU U3yUYEHUHU
YKUBBIX CUCTEM).

120.6.3. Tema 3. buosiorus KJIeTKu.

Knerka — cTpykTypHO-QyHKUMOHANbHAS eAuHHIA >KuBoro. Mcropus
OoTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJOXKEHUS COBPEMEHHOW KJIETOYHOM
TEOpUHU.

Mertonbpl  MOJEKYJISpHOM W KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 3MeKTpodope3, METOJ MEYEHBIX aToMOB, AU(GdepeHIuaIbHOEe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. DJIEKTPOHHASI MUKPOCKOIIHSL.

JlemoHcTpanuu:

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOI, «IIMEKTPOHHBIA MUKPOCKOTI»,
«HcTopust pa3BUTHS METOJI0B MUKPOCKOITHI.

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

[Ipaktryeckas pabora «M3ydyeHne MeETOJOB KJICTOYHOW  OHOJOTHH
(xpomatorpadus, anextpodopes, auddepeHIaTbHOe IEHTpU(]yrupoBaHue,
[TLP)».

120.6.4. Tema 4. Xumuueckas opraHA3aIis KICTKH.

XUMUYECKUNA COCTAB KIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTBHI.
Bona u e€ poib Kak pacTBOpUTEN, peareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPETYJSIuu. MuHepaabHble BEIEeCTBAa KJIETKH, X OHMOJIOTrHYecKas
poJib. Pojib KATHOHOB M aHUOHOB B KJIETKE.

Oprannueckue BewliecTBa KIETKU. buonormyeckne mnoaumepsl. benkwu.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuunas
CTpYKTypa Oenka, mHenTtuaHas cCBA3b. BTopuyHas, TpeTUyHas, 4YeTBEPTUUHAS
cTpykTypbl. JleHatypauusi. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.

buonornueckue QpyHkuuu OEIKOB.



YrneBoasl. MoHOCaxapuabl, AMCaxapubl, OJIATOCAXapHUIbl U IOJIUCAXAPUIBI.
OO6muit  1maH CcTpoeHuss ¢ (PUBHKO-XMMHUYECKHE CBOMCTBAa  yIJIEBOJIOB.
buonorunyeckue pyHKIMM YIII€BOIOB.

Jlununel. I'uapodunsHO-rUApOodoOHEIE cBOKcTBA. Knaccudukanus munuios.
Tpurnuuepuasl, QocPoaunuasl, BOCKH, cTepounabl. buonorudeckue GyHKUUUA
munuaoB. OO1ue cBoMCTBa OMOJIOrMUECKUX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK m PHK. CTpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunuun xommuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. MectoHnaxoxaenue u ouonornueckue pynkiuu JTHK.
Bunet PHK. ®ynkiuu PHK B knetke.

Ctpoenune Monekynbl AT®. Makpospruueckue cBsizu B MoJiekyiie ATO.
buonorunyeckue pynkuuu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
kietke. CekBenupoBanue JJHK.

CtpykTypHas OUOJIOTHS: OMOXUMUYECKUE U OMO(DU3NUECKUE MCCIIeT0BAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYII.

JlemoHcTpanuu:

[Toptpetsr: JI. [lonmunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnipeneneHne XMMHUYECKHMX JJEMEHTOB B  HEXHUBOM
npupoze», «Pacrpenenenne XMuMHYECKUX 2JIEMEHTOB B )KUBOW IIPUPOJIEY.

Tabmuter u cxemsl: «llepuogndeckas TabmuIla XUMUYECKUX DIEMEHTOBY,
«CTtpoeHue MOJeKynsl BOAbl», «BemecTtsa B coctaBe opraHu3moB», «CTpoeHue
MoOJIeKyNbl Oenka», «CTpyKTypbl O€IKoBOH MoJeKynbl», «CTpoeHHE MOJEeKyI
yraeBoaoBy», «CTpoeHHe MOJEeKysl JunuaoB», «HyKIEHMHOBBIE KHCIOTBI»,
«Ctpoenue monexkynbl ATO».

O6opynoBaHne: XUMUYECKas MOCYy/1a U 000pyIOBaHHE.

JlaGopaTtopnas pabota «OOHapykeHHE OCIKOB C MOMOIILIO KaUYECTBEHHBIX
peaKIum».

JlaGopaTtopnas pabdorta «HMccienoBanne HyKJICHHOBBIX KUCIIOT, BBIACICHHBIX



U3 KJIETOK PA3JIUYHbIX OPTaHU3MOBY.

120.6.5. Tema 5. CTpoeHue v GyHKIUH KIETKH.

Tunsl KIETOK: SyKapuOTHUYECKass M mpokapuoTuueckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00PAa30BAHUS KIETKHU.

Crpoenue npokapruoTuueckoil kineTku. Kiierounas cteHka OakTepuil u apxei.
OcoOEeHHOCTH CTpPOEHHSI TeTepoTpOoHONH M aBTOTPO(HOM NPOKAPUOTUUECKHUX
KJIETOK. MecTO U pojib MIPOKApUOT B OMOLIEHO3aX.

Crtpoenue U (G YHKIMOHUPOBAHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (mnasmanemma). CTpykTypa —IMIIa3MaTHYECKOM
MeMOpanbl. TpaHCHOPT BEHIECTB yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIHI
(nuddysus, obneruénnas aud@ys3us), aKTUBHBIN (MEPBUYHBIA M BTOPUYHBIN
akTuBHBIM TpaHcnopT). [lomynponunaemocts MemOpanbsl. PabGora HaTpwmii-
KaJUEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (aronurto3. Dk3o1uto3. Kierounas
crenka. CTpykTypa u QyHKIUU KIETOYHONU CTEHKH pPACTEHUM, TpUOOB.

Huromna3zma. uro3osne. [utockener. JIBuxenue nuromiazMbel. OpraHouasl
kietku. OgHOMeMOpaHHbIE OPraHOU bl KIETKH: dHA0IIazmMaTuueckas cetb (DI1C),
anmapar [onbaxu, JM30COMBI, HUX CcTpoeHMe U GyHKUMH. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUAOB KIEeTKH. CTpoeHHEe TpaHyJIspHOTO PETUKYIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [nmamgkumii
(arpanynsipHbIii) dHAOIUIaA3MaTUdecKuii  petukynym. CekpeTopHas GyHKIUA
ammapara l'onpmku. TpaHcmopr BemiecTB B KIETKE. Bakyonum pacTUTENbHBIX
kietok. Kiietounbid cok. Typrop.

[TonyaBTOHOMHBIE OpPTraHOUIbI KJIETKH: MUTOXOHAPHH, TuiacTuabel. CTpoeHue
U (QYHKIIMM MUTOXOHIpHN W miactun. [lepBuuHbIe, BTOpUYHBIE W CIOXHBIC
MIaCTHABl  (POTOCUHTE3UPYIOMIMX JYKapHOT. XJIOPOIIACTBI, XPOMOILIACTHI,
JIEUKOIIACTHI BBICIIUX PACTEHHIM.

HememOpannsie opranousl kietku CtpoeHne n QyHKIHN HEMEMOPaHHBIX
OpraHouyioB KJIeTku. Pubocombl. MukpodunaMeHTsl. MBbIIIEYHbIE KIETKH.
Mukpotpybouku. Kierounsiii nentp. CrpoeHue U JBUKEHUE XTYTUKOB U

pecHru4YeK. MUKpoTpyOOUKH HMUTOIIa3MBbI. [{eHTprob.



SAnpo. O0onouka sapa, XpOMaTHH, KapuoIaa3Ma, SAPbILIKA, UX CTPOEHUE U
¢yakuuu. SnepHbiii OenkoBblii Matpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHE
XpOMOCOM B MHTep(ha3HOM siipe. beaku XxpoMaTuHa — TUCTOHBI.

Kinerounsie BkintoueHus. CpaBHUATENbHAS XapAKTEPUCTUKA KIETOK DYKapUOT
(pacTuTeNBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu:

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

Tabmuupl u cxembl: «CTpoeHHE >YKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHMe  pacTUTENbHOM  KieTkn», «CrpoeHune
MUTOXOHIPUI, «Aapo», «CTpoeHNE NPOKAPUOTUIECKON KIIETKI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPETapaThl 0aKTepHAIbHBIX KJIETOK.

JlaGopatopHast pabora «M3yueHue CTPOEGHHUS  KJIETOK  Pa3IMUHBIX
OpraHU3MOBY.

[TpakTrueckas padota «3ydeHue CBOWCTB KJIETOYHOW MEMOPAHBI».

JlaGopatopHast pabota «lccrnemoBanue riasmMoiv3a W JEMJIa3Moin3a B
PACTUTEIBHBIX KIETKAX).

[Ipaktuueckas paborta «M3yueHue NBUKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KIJIETKaX)».

120.6.6. Tema 6. OO6MeH BelecTB U MPEBPAIICHUE YHEPTUU B KIIETKE.

AcCUMUTIATINA U TUCCUMIIIAIINAS — IBE CTOPOHBI MeTa0omu3Ma. Turbl oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepoTpodHBIA. YdacThe KHUCTOpoaa B OOMEHHBIX
mporeccax. JHepreTudeckoe olOecredeHue KieTku: npespamieHue ATD B
oOMeHHbIX Tiporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTO
Metabonuzma. DepMeHThl, HX CTPOCHUE, CBOWCTBA U MEXaHU3M JEHUCTBUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHWYECKUX KaTaau3aTOpoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBHUCHUMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peaKkiuil OT pa3InuHbIX (AKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.

CseroBas u TeMHOBas (a3bl. [[pogykTuBHOCTH hoTOCHHTE3A. BiinsiHue pa3nuuHbix



(akTOpOB Ha CKOPOCTh (pOTOCUHTE3A. 3HAUEHHE (POTOCUHTESA.

XEMOCHHTES. Pa3noobpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUpPYIOIIHE OaKTepuu, >XKele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIE
OakTepuu. 3HaUEHHE XEMOCUHTE3A.

AnaspoOHbie opraHu3Mbl. Bunabl Opoxenus. [IpoaykTsl OpokeHHS U UX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIHN OOTIE3HEH.

AnpobGHBIe OpraHu3MBlI. Orarnsl DHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHbIH 3TaMN. ['MHKOIN3 — OECKUCIOPOIHOE PACIIEIIIICHUE TITIOKO3BI.

buonoruyeckoe okucieHue, Win KIETOYHOE JibIXaHue. Poib MUTOXOHIpUH B
nporeccax Ouonorudyeckoro okucienus. Lluknuueckue peakuuu. OKUCIUTEIBLHOE
dochopunupoBanue. IlpenmyrecTBa a’poOHOro myTd OOMEHa BEILIECTB MeEpe.
aHa’pOoOHBIM. DPPEKTUBHOCTH FHEPIETUUECKOT0 OOMEHa.

JlemoHcTpanuu:

[ToptperTsr: . Ipuctiu, K.A. Tumupsizes, C. H. Bunorpaackuii,
B. A. Durensrapar, I1. Mutuemnn, I'.A. 3aBap3uH.

Tabnuuet u cxembl: «DoTocuHTE3)», «IHEpreTuIecKkuit oOMen», «brnocuHTes
6enka», «CtpoeHue hepMeHTa», «XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYI0BaHUE IIJISi MIPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

Jlabopatopnas pabota «/3yueHne KaTaTMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanas3bl)».

JlabopatopHast pabota «lM3ydyeHwe (epMEHTAaTUBHOTO pacIIeTUICHUs
IIEPOKCHU/IA BOJIOPOA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopatopHass pabora «CpaBHeHHME TMporeccoB  (OTOCHHTE3a W
XEMOCHHTE3a.

JIaGopaTopHas pabora «CpaBHEHHE MPOIIECCOB OPOXKEHUS U IbIXaHUS.

120.6.7. Tema 7. HacnencrBenHas mHGOpMAI¥s U peaan3anus e€ B KICTKE.

Peakiuu marpuyHoro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX

MaTPUYHOTO CHHTE3a. Peanuzanus HacleICTBeHHON MH(popManuu. I eHeTHUeCKu



KOI, ero cBoucrBa. TpaHckpunuusa — Marpuunbelil cuHTe3 PHK. IlpumHumnen
TPAHCKPUIILINU: KOMIIEMEHTAPHOCTh, aHTUNAPAJIIEIIbHOCTh, ACUMMETPUYHOCTb.

Tpancnsauus u e€ stansl. Yuactue Tpancnoptbix PHK B 6nocunrese 6enka.
VYcnoBust Ouocunteza Oenka. KogupoBanwe amuHoOkucinoTr. Ponb pubocom B
OouocuHTe3e Oenka.

Opranuzanusi reHOMa y TPOKAPUOT M AYKApHUOT. Perynsiuus akTUBHOCTHU
reHoB y mpokapuoT. ['mmore3a omepona (®. XKako6, XK. Mano). Perynsuus
O0OMEHHBIX MPOIIeCCOB B KieTKe. KiieTounblit roMeocTas.

Bupychl — HekieTounbie (OpMBI KU3HU U 00MraTHbIe mapa3uthl. CTpoeHUE
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycusbie 3a00neBaHus yeiaoBeka, KUBOTHBIX, pactenuid. CITU]J], COVID-
19, conmanpHbBIe U MEAUITUHCKUE TTPOOITIEMBI.

JlemoHcTpanuu:

[Toptpetsr: H.K. Konbros, /.M. IBaHOBCKU.

Tabmuipel 1 cxemsbl: «buocunTes Oenkay, «I'eHeTHUEeCKU Kony», «Bupychy,
«bakrepuodarmny.

[Ipaktuueckas padora «Co3gaHue MOJEIU BUPYCay.

120.6.8. Tema 8. X KusHEeHHBIN TUKIT KJIETKH.

Knerounsrii nwmkn, ero mepuoasl W peryisuus. HWHtepdaza m MuTO3.
OcobOeHHOCTH TIpolleccoB, MpoTekammux B uHTepdaze. IloaroroBka kieTku K
nenenuto.  IlpecuHretnueckuidi  (MOCTMUTOTHUYECKHiT),  CHUHTETHYECKHM U
MOCTCHHTETUUYECKHH (MPEMUTOTHUECKUI ) TIEpUOIbl MHTEP(A3HI.

Marpuunsiii cunte3 JJHK — perummkanua. [Ipuanunsr penmmkannu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAILICIBHOCTD.
Mexanusm pernkanuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIH Ha0Op KIETKHM — KapuoTHN. JIUIUIOWIHBIA |
rariouaHbld  HaOOpHl  XpoMocoMm. ['oMonormuapie  XpoMocombl. [lomoBwie
XPOMOCOMEBI.

Jenenue kineTku —MuTo3. CTaguyu MUTO3a U IPOUCXOIAIINE B HUX TPOLIECCHI.

Tunsl muto3a. KaprokuHes u nuTokuHe3. buonornyeckoe 3HaueHUEe MUTO3A.



Perynsauust MutoTnueckoro nukia kiuetku. [IporpaMmmupyemas kiieTouHas
rudesp — arnomnTo3.

Kierounoe s1po, XpoMOCOMBI, PYHKIIMOHAJIbHASI TEHOMUKA.

JlemoHcTpanuu:

Tabnuipl v cxembl: «KU3HEHHBIN UK KIETKWY», «Muto3y», «CtpoeHue
xpomocomy, «Permukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenaparsl: «MUTO3 B KJIIETKaxX
KOpELIKa JTyKay.

Jlaboparopnass ~ pabora  «M3yueHue XpOMOCOM Ha  TOTOBBIX
MHUKpOTIpenaparax».

JlabGoparopnas pabora «HaGmroeHre MuTO3a B KJIETKaX KOHYMKA KOpEIKa
nyKa (Ha TOTOBBIX MUKPOIIpErapaTax).

120.6.9. Tema 9. Ctpoenue u GyHKIIUA OPTAaHU3MOB.

buonorunueckoe pazHooOpazue OpTraHHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U IKU3ZHEAESITEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKJIETOUYHBbIE TpPUOBI, OAHOKIETOUYHbIE
BOAOPOCIH, APYrHe NpOoTUCTHI. KOJIOHMAIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4YacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl WU
cucteMbl opranoB. OpraHusM Kak eIMHoe 1eioe. ['omeocTas.

Tkann pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTebHAas,
MMOKPOBHAS, MPOBOJIIASl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(GYHKIIMH ¥ pacIioNioKEHUsI TKAHEeH B OpraHax pacTeHHM.

TkaHU KMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DMUTEIIHAIbHAS,
COeIMHUTENIbHASA, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOEHHUs, (PYHKUUHA H
PacIONOKEHHs TKaHEe B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TreHepaTUBHbIE OpraHbl pacTteHuil. OpraHbl H
CHUCTEMBbI OPTraHOB KMBOTHBIX U 4elioBeKa. DYHKIIUU OPTaHOB M CUCTEM OpPraHOB.

Omnopa Tena opranm3moB. Kapkac pactennii. CKeneTbl OJHOKIETOYHBIX H

MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyXHbII 1 BHyTpeHHUH ckeneT. CTpOCHUE U THIIbI



COCJIMHEHUS KOCTEM.

JIBr>keHrne  OpraHu3MoB.  JIBMKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOUYHBIX PAaCTCHUN:
TPONU3Mbl M HACTUHU. J[BUKEHHME MHOIOKIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblteyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. Ilornmomenue BOABI, YIJIEKMCIOrNO Ta3a |
MUHEpPAIBbHBIX BEIIECTB pacTeHUsIMU. lIuTanue KUBOTHBIX. BHyTpHUmNosocTHOE U
BHYTPUKJIETOUHOE muIleBapeHue. [IutaHne MO3BOHOYHBIX >KMBOTHBIX. OTHEIBI
NuileBapuTeNbHOro Tpakrta. IlumeBaputenvHblie kene3bl. [luineBapurtenbHas
CHUCTEMA YEIIOBEKA.

Jlpixanue opranu3mMoB. [[pixanue pactenuid. J{pixanue >kuBOTHbIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixaHue. J{prxaTenbHasi MOBEPXHOCTD.
XKabGepHoe u néroynoe apixanue. J[prxaHue Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOCHUSI JIETKMX ITO3BOHOYHBIX >KMUBOTHBIX.
JIpIxaTenpHass cucteMa 4esoBeka. MexaHu3M BEHTWIALMH JIETKUX Y NTHI H
MJIEKOTIUTArOIIUX. Perynsauus apixanus. J[prxatenpHbie 00bEMBI.

TpaHcnopT BEHIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcopT BemEecTB Yy JKUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKMBOTHBIX M  denoBeka. Cepaile,
KPOBEHOCHBIE COCYJIbI M KpoBb. Kpyru KpoBooOpaiieHusl. DBOIIOIHOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u €€ peryisanus.

Brigenenne y opranusmoB. Beinenenue y pacteHuil. Beinenenune y
KUBOTHBIX. CoKpaTtuTelabHble Bakyoiau. Opranbl BbieaeHUs. DuiabTpanus,
CEKpelMsi U 00paTHOE BCAChIBAHUE KaK MEXaHW3MbI PaOOThl OPraHOB BbIICICHMUS.
CBs3b TIOJIOCTH TeJIa C KPOBEHOCHOW W BBIJICIUTENIbHOM cucTeMaMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (QyHKIIMOHHPOBAHUE
Hedpona. OOpa3oBaHuE MOYM Y YEJIOBEKA.

3anmmTa y OpraHu3MoOB. 3alllMTa Yy OJHOKJIETOYHBIX OpraHu3moB. Crnopsl

OakTepuil W IUCTHI MPOCTEUINUX. 3alIUTa Y MHOTOKIJIETOYHBIX PACTEHHI.



Kyrtukyna. Cpencrsa nacCHBHOM M XUMHYECKOM 3a1IUThl. DUTOHLINAIBI.

3anmTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M KX NPOU3BOJIHBIE.
3amura opranu3Ma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHbll u
IYMOpPAJIbHBI UMMYHUTET. BpoxaEHHBIA W TpUOOPETEHHBIN crenupuyecKuii
UMMYHHUTET. Teopus KJIOHalbHO-ceneKTUBHOro wumMmyHutera  (I1. Dpnux,
®.M. bepuer, C. Tonerasa). BocmanuTenbHble OTBEThl OpPraHu3MoB. Poiib
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxkxumocte #  perynsdnus |y OpraHusMmoB. PaznpaxxumocTts y
OJTHOKJIETOYHBIX OpraHu3MOB. Takcuchl. Pa3npakuMoCTh U peryisiius y pacTEHU.
PocToBbIe BemiecTBa 1 MX 3HAUYCHHUE.

HepBhnas cuctema u pediiekTopHas perysiuus y >KUBOTHBIX. HepBHas
cucTeMa U €€ OTeJibl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOUM CUCTEMBI
y JKUBOTHBIX. OTJENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkTopHas ayra. be3yciioBHbIE B YCI0BHBIE Pe(IICKCHI.

['ymopanbHas perynsanus U SHIOKPUHHAS CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[eficTBHEe TOPMOHOB. B3anMOCBs3b
HEPBHON W 3HAOKPUHHOMN cucteM. ['unorasamo-runodusapHas cuctema.

JlemoHcTpanuu:

[Toptpet: U.I1. [1aBnos.

Tabmumer 1 cxeMbl: «OIHOKJIETOUYHBIE BOJAOPOCITHY, «MHOTOKIETOYHBIC
Bojopociny», «bakrepun», «lIpocreimmey, «Opranbl LBETKOBBIX pPACTECHUN»,
«CucteMbl OpraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «TkaHu pacteHuii», «KopHeBble cucTeMbl», «CTpOCHHE CTEOIISTY,
«CTpoeHHe JHMCTOBOM IIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJIET YelIOBEKay,
«IlumeBaputensHas cucreMa», «KpoBeHocHas cucteMay, «JlpixatenbHas
CUCTEMAY, «HepBHas CUCTEMA, «Koxay, «MBpI1euHast cCUCTEMA,
«BpigenurenbHas cUCTEMa», «IDHIOKpUHHAS cuctemay, «CTpOEHHE MBI,
«IMMyHUTETY, «KHImeuHonoa0CTHRIE, «Cxema  TATaHUS  PACTCHUI»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpOE€HHUE THAPHI»,

«CtpoeHne miaHapun», «BHyTpeHHEe CTpOEHHE TO0XKIAEBOro 4epBs», «HepBHas



cucreMa poio», «HepBHas cucrema ssrymkuw», «HepBHas — cuctema
npecMbikarouxcsi»,  «HepBHas  cuctema  nruny, «HepBHas  cuctema
MIekonurtaronmx», « HepBuas cucrema uenosekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpenapaThl OJHOKIECTOYHBIX
OpPraHu3MoOB, MHKPOIIPENAPAThl TKAHEH, PAKOBHHBI MOJUIIOCKOB, KOJJICKIIUU
HACEKOMBIX, WIJIOKOXKHMX, YKHBbIE SK3EMIUISIPhl KOMHATHBIX pacTEHUi, repdapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJIECTHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000OpyTI0BaHUE JJIsl IEMOHCTPAIIMN TOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTCHUH,
pacuieryieHus Kpaxmaia U OeJIKOB Mo JecTBUEM (PEepMEHTOB, 000pyA0OBaHUE JIJIs
JEMOHCTpPAIlMUA OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTHU JIETKHMX, MEXaHU3Ma
JIXaTebHBIX JBUKEHUM, MOJICITH TOJIOBHOT'O MO3Ta Pa3INYHBIX KUBOTHBIX.

JlaGoparopnas pabora «M3yueHne TKaHeW pacTeHUN».

Jlabopatopnas pabota «/3yueHue TKaHel >KUBOTHBIX).

JlaGopartopnas padota «M3yueHne opraHoB IIBETKOBOT'O PACTEHUS».

120.6.10. Tema 10. PasmMHOXXEHHE U pa3BUTHE OPTaHU3MOB.

@DopMbI pa3sMHOKEHUS OPTaHU3MOB: Oecrosnioe (BKJIIoYas BEreTaTUuBHOE) U
nojioBoe. Buasl  Gecronoro  pa3MHOMEHHUS: [OYKOBaHWE,  CIOPYJISIIUS,
dbparMeHTanus, KJIOHHPOBAHUE.

ITonoBoe pasmHoxeHue. IlonoBble KIeTKH, WM rameTsl. Meio3. Craguu
Mmeino3a. [loBenenne xpomocom B Meino3e. KpoccuHrosep. broaorunyeckuii CMbICI
M€03a W IMOJOBOro Ipouecca. Meno3 W €ro MeCcTo B KU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsimieBoe pa3Burue. ['amerorenes y xKuBOTHBIX. [10J10BBIE JKENE3HL.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KIETOK. CriepmaTorene3 u oorexes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHNe #W 3IMOpPHUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBuayansHOE pa3BUTUE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HayKa

0 pa3BuTuU opraHu3moB. Ctaauu >MOpUOreHe3a KUBOTHBIX (Ha IpUMeEpe



nsarymiku).  dpoOnenue. Tumsl  apoOnenus. OcoOEHHOCTH  JIPOOJICHUS
MJICKOMUTAIONMIUX. 3apOJbIIIEBbIe JUCTKHU (TacTpyssiius). 3akiiajika OpraHoB M
TKaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3aMMHOE BIIMSIHUE YacTE€W pa3BUBAIOIIETOCS
3apobiiia (AMOpUOHATbHAS UHIYKIIMS). 3aKiIa/iKa IjIaHa CTPOCHHUS JKUBOTHOTO KaK
pe3yabTaT UepapXUyeCcKuX B3aUMOJECUCTBUN TeHOB. BiusHue Ha SMOpHOHAIBHOE
pPa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pasBurue xuBOTHBIX. [locTamOpuoHanbHbli mepuoa. Ilpsmoe u
HempsiMoe pas3Butue. PaszButue ¢ wmertamopdo3oM Yy OECO3BOHOYHBIX H
MO3BOHOYHBIX KHUBOTHBIX. BHOJOrMYECKOE€ 3HAYCHHE MPSIMOrO M HENPsIMOro
pa3BUTHS, UX PACTIPOCTPAHEHUE B MpUpPOJE. TUMbl poCcTa >KUBOTHBIX. DaKTOPHI
PEryJISIUKN POCTA KUBOTHBIX U yeioBeka. CTaJiuu MOCTAIMOPHUOHAIIBHOTO PA3BUTHSA
y ’KUBOTHBIX M uesioBeka. [lepruopl oHTOreHes3a uenoBeka. CTapeHue u CMEPTh Kak
OMOJIOrMYECKUE MPOIIECCHI.

PasmHoxenne u paszputue pactreHuid. ['ametodut u cnopodur. Meiio3 B
’KU3HEHHOM IIHKJIe pacTeHuil. OOpa3zoBaHue Crop B mpoiiecce Meiiosa. ['ameTorenes
y pacteHuid. OTIOJOTBOPEHNE U Pa3BUTUE PACTUTENIBHBIX OPraHU3MOB. J[BoiHOE
OIUTOIOTBOPEHHE Y I[BETKOBBIX pacTeHuid. OOpa3oBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl peTyJIALUU OHTOIEHE3a Y PACTECHUM U )KUBOTHBIX.

JlemoHcTpanuu:

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

Tabmumel m cxembl: «BereratmBHOe pa3MHOXKEHHE», «THmbl Oecrmoaoro
pa3sMHOXEHUD», «Pa3sMHOXEHHE XJIaMUIOMOHANBDY, «Pa3MHOXEHHE 3BIJICHBI»,
«Pa3MHOXeHHE THAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CTpoeHue
AUIEKIIETKU U crepMmaro3onga», «OCHOBHbBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEnpsiMOe pa3BuThUe», «Pa3BurtHe MaKckoro xyka», «Pa3BuThe capaHumy,
«Pa3BuTHe JATYIIKW», «/[BOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJIbHBIX U JIBYJIOJBHBIX pacTeHU», « KU3HEHHBIH LUK
MOPCKOW KanmyCTb», «KU3HEHHBIN MUK MXay, « KU3HEHHBIN [IUKJI TAIIOPOTHUKA),
«GKW3HEHHBIN UK COCHBI».

O06opynoBaHUe: CBETOBOW MHUKPOCKOII, MHUKpOIpenapaThl SIHIEKIETOK W



CIepMaTo30M0B, MoAENb « UK pa3BUTHS JISATYIIKI.

Jlaboparopnast pabota «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenapaTax.

[IpakTuueckass pabora «BbisiBIEHHE NPU3HAKOB CXOJACTBA 3apOJbIIICH
MMO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHass pabora «CTpoeHHE OPraHoB pa3MHOXKEHUS BBICIIHUX
pacTeHun».

120.6.11. Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTHU
OpraHU3MOB.

Ucropust craHoBieHUsT M pa3BUTUS TEHETUKU Kak Hayku. PaboTsl
I'. Mennens, I'. ne @pusa, T. Moprana. Ponp 0T€4eCTBEHHBIX YUEHBIX B PA3BUTUH
reHetukn. Pabotrer H.K. KombroBa, H.W. BaBunosa, A.H. beno3sepckoro,
I'.J1. Kapnieuenko, 0. A. ®ununyenko, H.B. Tumodeea-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJuleNIbHBIE TEHBbI, albTEPHATHUBHBIE MPU3HAKU, JIOMHUHAHTHBIM U PELECCUBHBIN
IIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, THOPUIBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOABI  TEHETHUKU: THUOPUAOJOTHYECCKUN,  ITUTOJIOTHYCCKHM,
MOJICKYJISIPHO-T€HETHYECKHUIA.

JlemoHcTpanuu:

[Toptpetrer:  I'. Menpens, I. ne @puz, T. Mopran, H.K. Konbwos,
H.W. BaBunoB, A.H. benozepckuii, [I'.JI. Kapneuenko, FO.A. ®unumyueHko,
H.B. Tumodeen-Pecorckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEMBI CKPEIIIUBAHUS.

JlaGoparopHast pabora  «JIpo3oduina Kak  OOBEKT TI'€HETHYECKHUX
HCCIIEIOBAaHUI.

120.6.12. Tema 12. 3akOHOMEPHOCTH HACJICICTBEHHOCTH.

Monorubpunnoe ckpemniuBanue. IlepBeiii 3akoH MeHnmenss — 3aKoH
eauHooOpasusi ruOpua0B nepBoro nokojeHus. [IpaBuio nomunupoBanusi. Bropoi
3aKkOH MeHaenss — 3aKOH pacuieluieHusi npu3HakoB. Llutonmorudeckue OCHOBBI

MOHOFI/IGPHHHOFO CKpCIIBaHU:]. ['nmoTte3a 4YucTOTHI TaMeT.



AHanuzupyroniee ckpenupanue. [[poMekyToOUHbINA XapaKTep HACIEIOBAHUS.
Pacmennenne npu3HakoB IPU HEMOJHOM JIOMUHUPOBAHUMU.

HuruOpunHoe ckpemuBanue. TpeTuil 3axkoH MeHaenst — 3aK0H HE3aBUCUMOTO
HacJe0BaHus MpU3HAKoB. [[uToMOrnYecKkre OCHOBHBI TUTHOPUAHOTO CKPEIIUBAHUS.

CuennienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. Cuennennoe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXAY TI'€HaMu. XPOMOCOMHas
TE€OpUsl HACJIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXAHU3M OMpEEICHUS 1Toa. AyTOCOMBI U

MOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBIN U TE€TEpOraMeTHbIN MoJ. I'eHeTnueckas
CTPYKTYpa MOJOBbIX XpoMocoM. HacnenoBanue npu3HakoB, CIIETJIEHHBIX C TTOJIOM.

I'enoTun kak neaoctHasa cucteMa. [IneioTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIN aienu3M. B3aumopaelcTBue HealeIbHBIX T'€HOB.
Kommnnementapuocts. Onuctas. [lonumepus.

['eHeTnyecknil KOHTPOJIb Pa3BUTHS PACTEHUM, JXMBOTHBIX WU YEJOBEKa, a
Takke (PU3UOJOTHUECKUX TMPOIECCOB, IMOBEICHUS M KOTHUTHUBHBIX ()YHKIIHMA.
['eHeTnueckre MeXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Mapa3uT» U «XO3IUH — MHKpPOOMOM». ['eHeTHdyeckue acmeKTbl KOHTPOJS |
M3MEHEHHMsI HACJIeICTBEHHON MH(POPMAIINU B MOKOJIEHUSX KIETOK U OPTaHU3MOB.

JlemoHcTpanuu:

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

Tabnuier u cxembl: «IlepBoiit 1 BTOpOi 3aKkoHBI Menaenss», « Tpetuit 3akoH
Mengnens», «AHanusupymrollee ckKpenumBanue», «HemosHoe pomuHHpoBaHUEY,
«CrieruieHHOE HAcJIeIOBaHWE TPHU3HAKOB Yy JApo30uibl», «['eHeThka Imomay,
«Kapuotun denmoBeka», «Kapuotun napo3oduis», «KapuoTtum OTHIBD,
«MHOXeCTBEHHBIN aenu3M», «B3auMoieicTBE TeHOBY.

O6opynoBanue: MOAENb JUISI JEMOHCTPAIMK 3aKOHOB €IMHOOOpasus
rUOpUIOB TIEPBOTO TOKOJICHHWSI W PACHICTUICHUS TPHU3HAKOB, MOJEIb IS
JEMOHCTPAllMd 3aKOHA HE3aBUCMMOTO HACJEIOBAHUS IPU3HAKOB, MOJENb JJIs
JEMOHCTPAlMH CLEIUIEHHOTO HACJEI0BAHUS TMPHU3HAKOB, CBETOBOM MHMKPOCKOII,

MUKporipenapar: «Jpozoduna.



[Ipaktuueckass pabora «M3yueHue  pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUSL Y APO30(PIIBDY.

[TpakTrueckas paboTta «3yuenue pe3ylnbTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(DIIBI».

120.6.13. Tema 13. 3akOHOMEPHOCTH U3MEHUYMUBOCTH.

B3aumopeiictBue reHotuna u cpenbl npu  (popMupoBaHuu (HEHOTHUIIA.
N3mMenunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACIEACTBCHHAs U HACJICCTBCHHAS.

MopaudukanuonHas U3MEHYUMBOCTb. Posib  cpeasl B (HOpMUpPOBAHUU
MoANGUKAITMOHHON M3MEHUYMBOCTU. Hopma peakiuu mnpusHaka. BapuanuoHHbBIN
psn u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOAM(PUKALMOHHOM
M3MEHYHUBOCTH.

I'enoTunuueckass “3MEHYHMBOCTh. CBOMCTBA € HOTUINYCSCKON N3MEHUYNBOCTH.
Buipl reHOTHIINYECKOM N3MEHYUBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KombOuHaTuBHasT M3MEHYMBOCTh. Mel03 W TOJIOBOM MPOIIECC — OCHOBA
KOMOMHATHBHOM M3MEHYUBOCTH. P0OIb KOMOMHATUBHON M3MEHYHMBOCTH B CO3JIaHUH
T€HETUYECKOT0 pazHooOpasus B Mpejiesiax OJTHOTO BUA.

MyTtanuoHHass W3MEHYMBOCThb. BHAbI MyTamui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUMPOBAHHbICE MyTauuu. SaepHele U
nyToIia3MaTudeckue mytanuu. ComMaTHYeCKHWe W MOJIOBble MyTaluu. [IpuyunHBI
BO3HMKHOBEHUSI MyTanuid. MyTareHbl W WX BIUAHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TIpoIlecca. 3aKOH TOMOJIOTUYECKHUX PsSJIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuioB). BHesigepHast M3MEHUMBOCTH U
HaCJICJICTBEHHOCTb.

JlemoHcTpanuu:

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

Tabmumer w  cxeMbl: «Buabl #W3MeHUHMBOCTHY, «MoaudukanmoHHAsS
W3MECHYHUBOCTBY, «KoMmOuHaTnBHAaS W3MCHYHUBOCTbBY, «Meiio3»,
«OnnogoTBopeHue, «I'eHeTndeckue 3a00JI€BaHNS YeI0BEKa», « BUIBI MyTaIuii».

O6opynoBaHue: XKUBbIe U TepOapHbIE FK3EMIUISIPpbl KOMHATHBIX PAaCTeHHIA,



pucyHku (pororpadun) KUBOTHBIX C pa3IMYHBIMU BUIAMH U3MEHYMBOCTH.

JlaboparopHas pabota «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON U3MEHUMBOCTU. [locTpoeHume BapualMOHHOrO psia H
BApUALMOHHOU KPUBON».

[Ipaktuueckass pabdora «Myrtamuu y  Japo3oduibl  (Ha  TOTOBBIX
MUKpONpEnapaTax)».

120.6.14. Tema 14. I'eneTrKa yeaoBeKa.

Kapuotun yenoseka. MexayHapoaHas MporpaMma HCCIIEIOBaHMS T'€HOMa
yenoBeka.  Meroabl  M3y4deHHs ~ IEHETMKM  YeJOBEKa: TIE€HEAJOrMYeCKU,
OJIM3HEIOBbIH, LUTOT€HETUYECKHUI, MOMYJISILIMOHHO-CTATUCTUYECKU I,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpeMeHHOE OnpeieNICHHE reHOTHMNA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a00JIeBaHUS YelloBeKa. [ eHHbIE U XPOMOCOMHBIC
O0one3HH uyenoBeka. bonesHW ¢ HACIENCTBEHHOM MPEAPACIONOKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETUKHU B MPEJAOTBPALLCHUHN U JICUEHUH T€HETUYECKHUX
3a0oeBaHuil yenoBeka. MeauKOo-TeHeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOIOBBIE
kieTku. [loHATHE «Te€HEeTUYECKOro rpy3a». JTUYECKHE aclEeKThl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bu3MUeCKOMY ¥ XUMHUYECKOMY 3arps3HEHUIO0 OKpY’Karomien cpenbl. [ eneTnueckas
MIPEIPACIIONIOKEHHOCTD YEJIOBEKA K ATOJIOTHUSIM.

JlemoHCTpauuu:

Tabmuter u cxembl: «Kapuotun denoBeka», «MeToasl U3yUYeHHS] TCHETHKU
4yesoBeKay, «l 'eHeThnueckre 3a00JIeBaHUsI YETOBEKAY.

[Tpaktruueckas padora «CocTaBIeHUE W aHATU3 POIOCIIOBHON Y.

120.6.15. Tema 15. Cenekiust OpraHu3MOB.

JlomecTukamuss M celekuus. 3apoKJICHUE CENEKIMU U JIOMECTHKAIIMH.
VYuenue H.U. BaBuiioa o LleHTpax npouCXoxI€HUs] 1 MHOT0OOpa3us KyJIbTypPHBIX
pacteHuid. Posip cesekunu B CO3TaHUU COPTOB PACTEHHUM U MOPOJ KUBOTHBIX. CopT,

mopoaa, mraMm. 3aKOH rOMOJIOTHYECKHUX PsAO0B B HaCHeI[CTBeHHOﬁ N3MCHYHNBOCTHU



H.U. BaBunoBa, ero 3HaueHue Jyisi CEICKIIMOHHONU PaOOTHI.

Meronbl cenekMoHHONW padoTel. MCKyccTBEHHBIM OTOOp: MaccoBbId U
VHIUBUIYaJIbHBIN. ITarnsl KOMOUWHAIIMOHHOMN CCIICKIIUHU. HcnbiTanue
Mpou3BOJUTENEeH MO MNOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIIEHKH
(eHoTHna MOTOMCTBA U OTOOP MO F€HOTUITY ¢ moMolbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paloThl.
PagnaninoHHBIN M XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYTallMil y KYJIbTYPHBIX
dbopm opranu3zmoB. Mcmosb30BaHHE TEHOMHOTO PEAAKTUPOBAHHUS W METOJIOB
pekomOuHanTHBIX JIHK ni1s monmydenust iCXoqHOTo MaTepuaia jis CeJICKIUU.

[Tonyuenue MOJIUILIIOU/IOB. BuyTtpuBunoBas ruopuIn3aIus.
brnuskopoacTBeHHOEe — cKpemnuBaHWe, WM MHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, WIK ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmonan3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpuausarus. [Ipeomonenue Oecruionus
MEXBHUIOBBIX THOPUAOB. JJOCTH)KEHUSI CEJIEKIINN PACTEHUN U KUBOTHBIX.

CoxpaHeHue U U3y4YeHHE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUN U
UX JUKAX poaMyed NI CO3/JaHMS  HOBBIX COPTOB W THUOPHUIIOB
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYD.

JlemoHcTpanuu:

[ToptperTsr: H./. BaBunos, N.B. MuuypuH, I' 1. Kaprieuenko,
ILIL Jlykeanenko, b.JI. Acraypos, H. bopnoyr, [I.K. benses.

Tabnutel u cxembl: «L{eHTpBI MPOUCXOKIEHUS 1 MHOTO00pa3Hsl KyIbTypPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOW HM3MEHUYUBOCTU,
«Metoasl cenexuuny, «OTaanéanas rudpuanzanusy, «MyrareHes».

Jlabopatopnas pabora «/3ydeHue cOpToB KyIbTYPHBIX PACTCHUN W TOPO]
JOMAIIIHUX KUBOTHBIX).

JlaGoparopnas pabora «M3ydeHre METOI0B CEICKIINA PACTCHHI.

[Tpaktrueckas paborta «lIpuBuBKa pacTeHU».

Okckypceusi «OCHOBHBIE METOAbI U AOCTHMIKECHHS CEJEKIMUM PACTCHHN H
YKUBOTHBIX (Ha CEJIEKLIIHOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,

COPTOUCIIBITATEIIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B J1aDOpaToOpHIO



arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

120.6.16. Tema 16. buoTexHOJIOTUS U CUHTETUYECKAsE OUOJIOTHS.

OOBeKThI, HUCHONb3yeMble B OMOTEXHOJOTHUM, — KIETOYHBbIE U TKAHEBbHIC
KYJBbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. Tpanunmonnas
OMOTEXHOJOrUA:  XJIeOOMeUeHue, TMOJNYyYEeHUE KHUCIOMOJIOYHBIX TPOAYKTOB,
BUHOAeNUe. Mukpoouonoruyeckuii cuHte3. OOBEKThl MHKPOOHOJIOIHYECKUX
TexHoJyiorui. [Ipon3BoicTBO Oeka, aMUHOKUCIOT W BUTAMHHOB.

Co3nanue TeXHOJIOTUH W MHCTPYMEHTOB II€JICHANPABICHHOTO0 U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C IIEJIBIO TTOJTYUYECHHSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEYAIOIIUECs B MIPUPOJIe OMOCUHTETHUECKUE MY TH.

Knerounas umxenepusi. MeToapl KyJIbTyphl KJIETOK M TKaHEW pacTeHHH U
K®uBOTHbIX. KpuobGanku. Comartudeckass TUOpUIM3aIUMsS W COMATHYCCKUM
smOpuorenes. Mcronp30BaHue ramionioB B CeleKIUU pacTeHuil. VICKyCCTBEHHOE
OIUIONOTBOPEHUE. PEKOHCTPYKIHUSA SHUEKIETOK W KIOHMPOBAHHE YKUBOTHBIX.
Meron TpaHCIUIaHTAlUU SI€p KIETOK.

XpomMocoMHasi M TEHHas WHKEHepus. VCKyCCTBEHHBIH CHHTE3 TI€Ha H
KoHcTpyupoBanue pekoMmOuHaHTHBIX JIHK. JlocTkeHuss ©  MEpPCIEKTHBBI
XpPOMOCOMHOM W T€HHOW WHXEHEPUH. DKOJOTHYECKHME W ATHUYECKUE TPOOIEeMBbI
T€HHON WH)XECHEPUHU.

Menunuackue 6uorexnonorun. Iloctrenomuas mudposas meaunuaa. [TIP-
JTUarHoCTUKa. MeTaOoJIOMHBI aHalW3, TCHOLCHTPUUYSCKUH aHaM3 IpoTeoMa
YeJloBeKa MJig OLEHKH COCTOSIHUS €ro 3J0pOBbs. MCIonb30BaHUE CTBOJIOBBIX
kinetok. Tapretnas Tepanusi paka. 3D-OuommxkeHepust st pa3paObOTKH
(GyHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJOTUW TPEXMEpHOro OWonmpwHTHHTa U ckaddomguHra
JUTSL pelIeHUs 3a/1a4 ePCOHATU3UPOBAHHON MEIUIIMHBI.

Co3nanue BEKTOPHBIX BAKIMH C IEJIbI0 O00ECleueHuss KOMOMHHUPOBAHHOU
3amuTel OT Bo3Oynurteneid OPBU, ycTaHoOBieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynkuronuposanuss PHK-conepxkammx BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMAacHBIE

3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.



JlemoHcTpanuu:

Tabnuipl u cxembl: «Mcnob30BaHUE MUKPOOPTAHU3MOB B MPOMBIIIIIIEHHOM
pou3BOJICTBEY, «KileTouHas uHxxeHepus», «['eHHass HHXKEHEPUS».

Jlaboparopnas pabora «M3yueHre oObeKTOB OMOTEXHOIOTUM.

[TpakTuueckas pabota «IlomydeHre MOJTOYHOKUCIBIX MTPOTYKTOBY.

Okckypcusi  «bUOTEXHONIOTMST — BaKHEWIas MPOU3BOJAUTENbHAS CUJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TTPOU3BOJICTBO ).

120.7. Conepxanue oOyuenus B 11 kiacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpeMs

120.7.1. Tema 1. 3apokaeHue 1 pa3BUTHE DBOJIIOIMOHHBIX MIPEJICTABICHUN B
OuoJioruy.

OpomtonionHas Tteopust Y. JlapBunHa. I[Ipeanochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4Has aestenbHocTh Y. JlapBuHa.

JIBMKyIIME CUITBI 3BOJTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKAsI HHTEHCUBHOCTD
pPa3MHOXEHHUS OpraHU3MOB, HACJEJCTBEHHAs HW3MEHUMBOCTh, OOprba 3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoit Tteopuu sBojroruu (CTD). HeitpanpHas
Tteopuss dBomronuu. CoBpeMeHHass HBOJNIONMOHHAS  Ouojorusi. 3HAaYEHUE
ABOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu:

IToptpetsl: Apuctotens, K. Jlunueit, XK. Jlamapk, 3. Cent-Unep, XK. Krosbe,
Y. Hapsun, C.C. UetBepukos, N.W. Imaneraysen, . Xonneitn, J[.K. benses.

Tabmuuer 1 cxemsl: «Cuctema skuBoit mpupoasl (mo K. JIunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm ¢dopMHUpOBaHUS
MPUCIIOCOOJIEHN Yy pacTeHud U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapmipyTa myremectBus Y. [lapsunay, «Haxonku Y. JlapBunay, «Dopmbr 60ps0bI
3a cymectBoBaHue», «llopoasl romyOei», «MHOrooOpasue KyabTYpHBIX (HopM
Kanyctb», «[loposibl TOMaIIHUX )KUBOTHBIX», «CxeMa 00pa30oBaHUsl HOBBIX BHUJIOB
(mo Y. HapBuny)», «Cxema COOTHOIICHUS ABWKYIIUX CUJI IBOTIOIUNY, « OCHOBHBIE

MMOJI0KEHHUS CUHTECTUYECKOM TCOPHH 3BOJIIOITUN).



120.7.2. Tema 2. Mukpo3BoIIOIHUS U €€ pe3yabTaThI.

[lonynsauusa kKak 31aeMeHTapHas equHULa 3BotoLH. COBpEMEHHbBIE METO b
OLICHKM TE€HETUYECKOI0 pa3HooOpa3us W CTPYKTypbl nonymsuuil. M3meHenue
reHopoHJa MOMYJISUUMU KAaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOpbl (ABUIKYIIME CUJIBI) JBOJIONUUA. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeHuuMBOCTh. [Jlpelid reHoB — ciydaiiHbie
HEHAINPABJICHHbIE U3MEHEHHS YaCTOT ajljlesiel B momyasauusix. DPpGeKT ocCHOBaTENs.
Murpauuu. WM3onsuusa nonynauuii: reorpaduueckas  (IpOCTpaHCTBEHHas),
Ouosioruueckas (pernpoayKTUBHAS).

EctecTBenHblii 0TOOp — HampaBisomuil ¢Gakrop 3BojaonUH. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTaOWIM3UPYIOMIMM,  pa3pbIBAIOLIUAN
(nm3pynTuBHbI). [lonoBoit oTOOp. BO3HMKHOBEHHE U 3BOJIOLUS COLIMAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHMKPOIBOIIOLHU.
BozHukHOBeHME MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(]o3bl U U0 AN TAIIH.
[Tpumepsl mprcocoOIeHN Y OpraHu3MOB: MOPGOJIOTHUECKHe, (PU3N0IOTHYECKHeE,
onoxumuyeckue, moBeAeHUYecKue. OTHOCHTENBHOCTh  MPHUCIOCOOJICHHOCTU
OpraHU3MOB.

Bun, ero xputepuum u crpykTypa. BumooOpazoBaHue Kak pe3yiabTaT
MUKpPOIBONIOINHU. M3omsamust — kimtoueBoil (axtop BumooOpazoBanus. [lytu wu
CIIOCOOBI BU1000pa30BaHUS: ajionaTpu4YecKoe (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonaU3aIusl,
ruOpuauzanus). JIuTensHOCTh 3BOMIOIMOHHBIX POIECCOB.

Mexaau3Mbl GOpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3Hs.

Ponp »BomtouMoHHOW OuonoruM B pa3padOTKE Hay4YHBIX METOJI0B
CoXpaHeHHus1 OropazHoo0pa3us. MUKPO3BOIIOLUS U KO3BOIIOLUS MAPa3UTOB U UX
x03s1eB. MexaHnu3mbl (hOPMUPOBAHUSI YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI
00phOBI C HEH.

JlemoHcTpanuu:



IToptpetsr: C.C. UeTBepukos, 3. Maiip.

Tabnaumpr u cxembl: «MyTannoHHasT HW3MEHYMBOCTHY, «llomymsiuonHas
CTPYKTypa BUAa», «CxeMa MposiBIeHUs 3akoHa Xapau—BalinOepray», «JBuxyiue
CHJIBI SBOJIIOIHIIY, «DKOJOTHYECKasT M3O0JSALUS MOMYJSIHA CEBAaHCKON (openny,
«["eorpaduyeckas M30MAIMS TUCTBEHHUIIBI CAOUPCKOM M JINCTBEHHUIIBI 1ayPCKO»,
«[lonynsMOHHbIE BOJIHBI YHCICHHOCTH XHUIIHUKOB M XKEepTB», «Cxema NeHCTBUS
€CTeCTBEHHOT0 0TO0pa», «Dopmbl 60pHOBI 3a cyliecTBOBaHUEY, « HAYCTpHATbHBIN
MenaHu3m»,  «OKuBble — mckomaembie»,  «IlOKpOBHTENBCTBEHHAas  OKpacka
KHUBOTHBIX», «lIpemympexnaromas OKpacka >KHBOTHBIX», «Du3HOIOTHYIECKHE
amanraiuny, «lIpucnocobmeHHOCTh OpraHu3MOB M €€ OTHOCHTEIHHOCTBHY,
«Kpurepuu Bunay, «Bunpei-nBoitHukny, «CTpykTypa Buaa B mpupojae», «Crnocoosl
BU1000pa3zoBaHus», «I eorpadudaeckoe Bum000pazoBaHue TPEX BUIOB JTAH IBIIICHY,
«DKOJIOTUYECKOE BHI000pa30BaHWE BHIOB CHHHID, «[lomuIionasl pacTeHuid»,
«KamycTHO-peieUHbIN THOPHIY.

O6opynoBanue: repdapuu pacTeHUHM, KOJUIEKIIMM HACEKOMBIX, Yy4esa MTHII
U 3Beped ¢ MpuMepamMu pPa3IHYHbIX MPUCIIOCOOJICHUN, yyuyena NTHI] U 3Bepei
pa3HbIX BUJOB, repOapuu pacTeHUM OJU3KUX BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU
crocobamu.

JlaGoparopHas pabora «BpIaBiIeHHE N3BMEHYUBOCTH Y OCOOEH OTHOTO BUIAY.

JlaGoparopnas pabdota «IIpucrmoco6eHuss OpraHu3MOB U UX OTHOCHUTEIIbHAS
11e71eC000pa3ZHOCThY.

JlabopatopHass pabora «CpaBHEHHWE BHJIOB 10 MOpP(]OIOTHIECKOMY
KPUTEPHUIO».

120.7.3. Tema 3. Makpo3BoJIIOIUS U €€ pe3yJIbTaTHI.

MeToasl  u3yyeHUs Makpod3BodtOIMH. [laneoHTOiIOrMYecKHe METO/bI
u3ydyeHus oHBomouuu. llepexomgubsie ¢GopMbl U (UIOTCHETUYECKUE  PSJIBI
OpPTraHHU3MOB.

buoreorpaduueckre Meronsl uzydeHust sBomonuu. CpaBHEHHE (IIOPHI H
dayHbl MaTEpUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bujibl-

OQHACMHKHN U PCIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METObl U3YyUECHHUS
BOMMIOIMHU. ['eHeTHYecKne MEXaHU3Mbl HBOJIIOIMM OHTOTE€HE3a U MOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE U  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METOAbI U3yUCHUS IBOJIONMHU. [ OMOIOTUYHEIE
reHbl. COBpEMEHHBIE METOIbI OCTPOEHUS (PUITOTEHETUUECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIOLIMSI TEHOMOB.

O61mume 3akoHOMEPHOCTH (TipaBmiIa) 3BoOIMU. HeoOpaTuMOoCTh 3BOJTIOLIUH.
AnanrtuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB ABOTIOIIUH.

JlemoHcTpanuu:

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, 3. I'ekkenb.

Tabnuuel 1 cxeMbl: « OUIOTEHETHUYECKUN DSl oA, «APXCONTEPUKC,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «PuHnoduth»,  «CemMeHHBbIE
nanopoTHUKW», «buoreorpaduueckue 30HbI 3emiun», «Jlpeld KOHTHHEHTOBY,
«PenukThly, «HavanbHble CcTaguu 3MOPUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l OMOJIOTrHYHbIE U aHaJIOTUYHBIE OpraHe», «PyIHUMEHTHD,
«ATaBU3MBI», «XpPOMOCOMHBIE HaOOpbl YeJIOBEKa W IIUMIIaH3e», «l JIaBHbIE
HATPABJICHUS 3BOJIONUNY, «OO0IIMe 3aKOHOMEPHOCTHU SBOTIOIUN Y.

O6opynoBaHue: KOJUICKIIMU, repObapuu, MYJSKH HCKOMAeMBbIX OCTAaTKOB
OpPraHMW3MOB, MYJISIKU TOMOJIOTUUHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBbIX.

120.7.4. Tema 4. [IpoucxoxeHre U pa3BUTHE KU3HHU HA 3eMIIe.

Hayunble runoTe3bl MPOUCXOXKICHUS KU3HU Ha 3emiie. AOMOreHe3 u
nancnepmusi. [JJoHaydHble TPEACTABICHUS O 3aPOXKACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXIEHUS KU3HU U €€ ONPOBEPKEHUE OINbITaMU
®. Penu, JI. Cnannanuanu, JI. ITactepa. [IporcxoxaeHue 5KM3HU U aCTPOOUOIIOTUSL.

OcHoOBHbIE JTaIlbl HEOPraHUYECKOU JBOJIIOLIUY. IInaneTapnas
(reosmoruyeckasi) OHBOJIOIHUA. XHUMHUYECKas OJBOJIONHUA. AOHOTCHHBIM CHHTE3

OpPraHMYeCcKuX BelecTB U3 Heopranmyeckux. OmneiTr C. Mumnnepa u I'. IOpn.

O6pa3zoBanue noauMepoB u3 moHoMmepoB. KoariepBatnas runote3a A.M. Onapuna,



rurnoresa nepBuyHoro OynsoHa Jl. XonneiHa, renerndeckas runoresa I'. Mémnepa.
Pubosumer (T. Yek) u runore3a «mupa PHK» V. T'unGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

HUcropus 3emnm u Meronpl €€ u3ydyeHusd. lckomaeMble OpraHUYecKue
octatku. ['eoxponomnoruss u e€ w™eroabl. OTHocuTenbHass U  aOCONIOTHas
re€OXpPOHOJIOTHS. [ €0XpOHOIOTHYECKas IKaa: 30HbI, 3Pbl, IEPUOIBI, ITIOXH.

HavaneHple sTanbel opranudeckod sBontouuu. llosBieHue M 3BOJIOLUS
NEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKN KaK aHajor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapHOTHI U 3yKapUOTHI.

[IpoucxoxaeHue sykapuot (cuMOuoreHes). DBOTIOIMOHHOE TPOUCXOKICHHE
BUpycOB. IIpoucxokieHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOIUHU BHICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pactennii. Bwixoxg pacrenuidi Ha cymy. llosiBieHHe CHOpOBBIX pPacTeHUM U
3aBoeBaHne uMH cymu. CeMeHHble pacTeHus. [IpoucxokieHHe IBETKOBBIX
pacTeHHui.

OcHOBHBIEC 3Tambl SBONIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUmoB. IlepBbie XOp/OBbIE )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuduii u pentwinii. [IporcxoxaeHHe MICKOMUTAIONUX H
ntun. [lpunnoun  kimroueBoro apomopdosa. OcBoeHue OeCrO3BOHOYHBIMU U
IMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emiie MO 3paM M MEpUoAaM: apXxeu, MpoTepO30i,
Majaeo30i, Me3030M, KaitHo30i. OO0IIas XapakKTepUCTUKA KIIMMAaTa U T€OJIOTHUECKIX
npoueccoB. [losiBneHne u pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaAHUE:
€ro YCJIOBUSI U BIMSHUE Ha ra30BbIi COCTaB aTMOCQEpHI.

MaccoBble BBIMUPAaHUS — 3KOJIOTHYECKUE KPU3HUCHI Ipouuioro. [Ipuuuner un
CIEACTBUSL MACCOBBIX BbIMHpaHUN. COBPEMEHHBIM SKOJOTMYECKUU KPHU3UC, €r0

ocobenHoctu. [Ipobiiema coxpanenus: OnopasHooOpasus Ha 3eMIIe.



CoBpemeHHasi cucteMa opraHudyeckoro mupa. [IpuHuunel knaccuukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYNITBI OPTaHU3MOB.

JlemoHcTpanuu:

[Toptpetsr:  ®. Penu, JI. Cnamnanuanu, JI. [lacrep, W.M. MeuHukos,
A.W. Onapun, J[. Xongeitn, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmuipl u cxeMbl: «Cxema onbita @. Penny, «Cxema onwita JI. TlacTepa no
U3YUCHUIO CaMO3apOXICHUS Xu3Hu», «Cxema ombita C. Mumuiepa, I'. FOpwy,
«JTanbl ~ HEOPraHWUYECKOW  HABOJIOLMMY,  «['€OXpOHOJIOTMYECKass  IIKajiay,
«HayvanbHbie ATanbl OpraHUYecKo IBOJIOIUNY, «CxeMa o0pa3oBaHUS IYKaApUOT
nyTéM cumbuoreneza», «Cucrema KuBoW mnpupoabl», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacteHuii»y, «PuHMOGUTH», «OTHOKIETOYHBIE BOJIOPOCIINY,
«MHOTOKIETOUHbIE BoAopocin», «Mxu», «IlanopoTHuku», «l'ol0ceMEHHbIE
pacteHus», «Opraibl IBETKOBBIX pacTeHUIN», «CXxeMa pa3BUTHS JKUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocreitmmey, «Kumeunononoctueiey, «Ilnockue
yepBu», «Unenucronorue», «PuiObl», «3eMHOBOAHBIEY», «lIpecmbikaroniuecs,
«IItney, «Mnekonuraromuey, «Pa3BuTre )XU3HU B apXeruCcKou 3pey, «Pa3zButue
JKU3HU B TIPOTEPO3OMCKOU 3pe», «Pa3zBUTHME XKHU3HM B MAJCO30MCKOU 3pey,
«Pa3BuTHE )XU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM 3pE»,
«CoBpeMeHHas CUCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repbapuud pacTEHUW pPa3TUYHBIX OTIEJIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WTJIOKOXHUX, CKEJIETHI IO3BOHOYHBIX )KUBOTHBIX, Uy4esa IITULl U 3BEPEH, KOJUIEKIIUN
OKAMEHEJIOCTEH, IIOJE3HBIX HCKOMAEMBbIX, MYJSDKM OpPraHMYECKHUX OCTaTKOB
OpPraHu3MOB.

Bupryanpnas nmaboparopnas pabora «MojenupoBaHue OmbITOB Muiepa—
Opu mno wusyueHuto aOMOTEHHOTO CHUHTE3a OPTaHWYECKUX COCJUHEHUW B
MEPBUIHON aTMOChepey.

Jlaboparopnasi pabotra «M3ydyeHMe U ONMUCAHHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

[Ipaktuueckast pabora «M3ydyeHne OCOOEHHOCTEH CTPOCHUSI PpACTCHUIA



Pa3HBIX OTIIEIIOBY.

[IpakTuueckast pabora «/3ydeHue ocOOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KUBOTHBIX).

120.7.5. Tema 5. IIpoucxoxaeHe YeI0BEKAa — AaHTPOIIOTCHE3.

Paznenbl 1 3agaun aHTpONoIOTUH. METObI aHTPOMOJIOTHH.

CraHOBNIEHHME MPECTABICHUN O MPOUCXOKICHUU YEJIOBEKa. Peaurnosnsbie
BO33peHUs. COBpEMEHHBIE HAYUYHbIE TCOPUH.

CxoacTBO UenoBeKa ¢ )KMBOTHBIMU. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.
CBugerenbcTBA  CXOJACTBA  4YEJIOBEKAa € JKMBOTHBIMU:  CPABHHUTEJIBHO-
Mopdororuyeckue, AMOPHOJIOTHYECKHE, $hU3M0JI0r0-0MOXUMUYECKHE,
noBeneH4Yeckre. OTaUUns 4eI0BEKa OT KUBOTHBIX. [IPSAMOXO0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTpONOTreHe3a: OMOIOTHYECKHe, COLIMANIbHBIE.
CooTHorieHre OMOTOTHYECKUX U COIMATBHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaAMM aHTponoreHe3a. PaHHue denoBekoOOpaszHbIE 00E3bsHBI
(IPOKOHCYJIBI) ¥ paHHUE TOHTHUIBI — O0IIKE MPEAKU YEIOBEKOOOPa3HbIX 00€3bsH U
mojiel. ABCTPAJIONUTEKU — JIBYHOTHE MPEAKU JtoJie. YenoBek ymenblii, nepBbie
W3TOTOBIICHUA OPYAUN Tpya. UemoBek MpsIMOXOAAIINI 1 TIEPBBIM BBIXOI JIIOACH 32
npeaensl Adpuku. UenoBek reiens0eprekuii — 00U mpeaoK HeaHAePTaIbCKOTO
YeJOBEKa M YEJOBEKa pa3yMHOro. YesnoBeK HEAaHAEPTAIbCKUUA KaK BUJ JIIOACH
XOJIOJHOTO KiMaTa. YenoBeK pa3yMHBIM COBPEMEHHOTO THUNA, JCHUCOBCKUU
YeJIOBEeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. [lameorenernka wu
MaJICOTCHOMMUKA.

DBOIONKSA COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBIN O0TOOp B MOMYJISAIMSIX
yenoBeka. MyTanuoHHBIN Tiporiecc u moaumMopdusM. [lomymsiiimoHHBIE BOJHBI,
npeid reHoB, murpaius U «3h(EeKT oCHOBATENSA» B MOMYJAINHUSIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. llonarne o pace. bonpmime pacel: e€BponeougHas

(eBpaszmiickasi), aBCTpaJio-HErpOUIHAs (SKBATOpHAIbHAS), MOHTOJIOUAHAS



(a3maTcko-amepuKaHcKkas). Bpems um myTH paccereHus 4YelloBeKa MO IUJIaHEeTe.
EnuncTtBo  dyenoBeuecknx pac. HayuHad  HECOCTOATENBHOCTH  pacu3Mma.
[IprcnocOONIEeHHOCTh YENOBEKa K pa3HbIM YCIOBUSAM OKPY’KaIOIIEH CpeJbl.
Bnusinue reorpaduueckoii cpeasl u apeida reHoB Ha MOPGOJIOTHIO U (PU3UOJIOTHIO
YEJI0BEKA.

MexaucuMIuInHapHbple  METoAbl B (usuueckoil  (OMOIOTHUYECKON)
AHTPOIIOJIOTHM.  OBOJIOUMOHHAS ~ @HTPOINOJOTHS M MAJCOAHTPOMNOJIOTHUS
YEJIOBEUYECKUX NOMYJIAMN. bruoconuanbHble HMCCIEIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBanue K03BOTIONUHA OMOJIOTMYECKOTO M COLMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu:

[Toptpersr: Y. lapsun, JI. Jluku, .4. Porunckui, M.M. I'epacumos.

Tabnuuel 1 cxembl: «MeToAbl aHTPOIIOIOT UK, «[ 0JTOBHOW MO3T YelIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI), «CKeleT 4YeloBeKa M CKeJleT IIHMITaH3e,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIINE CHIIBI AHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
IpEBO  4YeJoBEKa», «ABcTpajonuTek», «UYenoBek  ymenslid», «Yenosek
npAMOXOIAIINIY, «JleHncoBckuil uenosek» «Heannepranbusy, «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl HBOJIFOLUN YEIOBEKA», «Packl UeoBeKay.

O6GopynoBaHue: MYJSDKH — OKaMEHEJOCTeH, TMPeaMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJlOBeKa, penpoaykiuu (pororpadum) KapTuH C
MU]OJIOTHYECKUMH M OHOJCHCKUMH CIOKETaMHM TIPOUCXOXKIACHHUS 4YeIoBeKa,
doTorpadum HaXOJOK UCKOMAEMBIX OCTATKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJIEIb
yepera 4yea0BeKa U uepena MHUMIIaH3€e, MOJEb KUCTH YEJIOBEKa U KUCTH IUMITaH3e,
MOJIEIIA TOPCA MPEAKOB YEIIOBEKA.

JlaGoparopHass pabora «M3yueHne OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSA3aHHBIX C MPAMOXO0XKICHUEM).

[Tpaktrueckas pabora «/3ydeHne SKOTOTHUECKUX aJanTaIiil 4eJI0BEKay.

120.7.6. Tema 6. Dxoyorusi — HayKa O B3aMMOOTHOIIEHHUSX OPTaHU3MOB U
HAaJIOPTraHU3MEHHBIX CUCTEM C OKPYKAIOIIEH CPEION.

3apoxaeHue U pa3BUTHE 3KoJoruM B Tpyaax A. I'ymbonbara, K.®. Pynbe,

H.A. CeBepuioBa, 3. I'ekkenst, A. Tencnu, B.H. CykauéBa. Paznensl u 3agaun



sKoJ0ruM. CBA3b KOJIOTHH C APYTUMHU HAyKaMU.

Mertonbl 3xonioruu. IloneBbie HaOMOIEHUS. DKCIEPUMEHTHI B 3KOJIOTHM:
NpUpoAHbIE W JilabopaTtopHble. MonenupoBaHue B HKOJIOTMU. MOHUTOPHHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, pEeTHOHATBHBIN U TT100aIbHBIM.

3HaueHUWE DOKOJOTMYECKUX 3HAaHUM Ui  4YeloBeKa. OKOJOTHYECKOe
MHPOBO33pEHUE KaK OCHOBAa CBA3EH YelOBeYeCTBa ¢ Mpupojoi. dopMupoBaHue
HKOJIOTUYECKOMN KYJIBTYpPbl M HKOJIOTMYECKON TPaMOTHOCTH HACEICHUS.

JlemoHcTpanuu:

[Moptpetsi:  A.'ymGonbar, K.®.Pynee, H.A. CeBepuoB, 3. I'ekkenb,
A. Tenciu, B.H. Cykaués.

Tabnuupl u cxembl: «Pa3nensl skojoruny», «Metonabl skonoruny, «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIeH Cpesibi».

JIaGopatopnas pabota «/3ydueHrne METOI0B SKOJIOTMUECKUX UCCIIETIOBAHUI Y.

120.7.7. Tema 7. Opranu3Msbl U cpejaa OOUTaHUS.

Dkonornyeckue (paxkTopbl M 3aKOHOMEPHOCTH UX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHYECKHE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH ACHCTBHUSI SKoJormdyeckux ¢akrtopoB. IlpaBumo MHHMMYyMa
(K. mpenrens, 0. JIu6ux). TonepaHTHOCTh. IBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue (axtopel. CBeT kak skojoruyeckuii dakrop. eicTBue



[NIyOMHHAsl ~ TMOJIMOYBEHHAsl,  BHYTpUOpPraHuU3MeHHas.  DUBUKO-XUMUYECKUE
O0COOCHHOCTHU cpeJl 00uTaHusi Opranu3MoB. [IpucnocoOneHrs OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHeliHWMe W BHYTpeHHHE PUTMBL. CyTOYHBIE U
roiuuHbie pUTMBI. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HU3MEHECHHSIM
YCJIOBUH KU3HMU.

Kusnennoie ¢opmbl opraHu3mMoB. I[lonartue o Ku3HEeHHOU dopme.
Kusznennsie HOPMBI paCTECHUM: IEPEBhs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (POPMBI >KUBOTHBIX: THAPOOHUOHTHI,
reoOMOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnyeckue  ¢akrtopel.  Bumbl  OMOTHUECKHMX ~— B3aUMOJICUCTBHIA:
KOHKYPEHIIHS, XUITHUYECTBO, cuMOuno3 u ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHNM4eCTBO). HeTpoduueckue
B3auMojeicTBUs  (Tommueckue, (opuueckue, (Habpuueckue). 3HAUCHHE
OMOTHYECKUX B3aWMMOJECUCTBUM JUIS CYIIECTBOBAHUS OpPraHU3MOB B CpeJie
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKIIOUCHHUS.

JlemoHcTpanuu:

Tabmumel 1 cxembl: «OKonorudeckue ¢GaxkTopb», «CBETOBOW CIIEKTpY,
«JKOJIOTUUECKUE TPYMNIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeraoKpoBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC KUBOTHBIC», «DU3MOJIOTHYECKUE adarnTaluu
KUBOTHBIX», «Cpeapl OOWTaHHMS OpPraHu3MOBY», «bHOJOTHYECKHE PHUTMBI»,
«Kuznennsie opMbl pacTeHmin», « X Ku3HeHHBIE (HOPMBI )KHBOTHBIX», « IKOCUCTEMA
HIMPOKOJMCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOro Jjeca», «llemu muTaHus»,
«XUIIHUYECTBOY, «IlapazuTuzm», «KoHkypeHus», «CumOmo3y,
«KoMmMeHcanuzm.

O6GopynoBaHue: repbapur PacTCHWH W KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX DSKOJOTHYECKUX (DAaKTOpOB, TepOapuy CBETOJIOOMBHIX,
TCHEMIOOUBBIX W TEHEBBIHOCIWBBIX PACTEHMM, CBETOJIOOMBBIC, TEHEIIOOWUBHIC M
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUS, TepOapuH M KOJIJIEKIIUHA TETUIOIOOMBBIX,

3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUMN, yyuyesa NTUIl U 3Bepel, repOapuu



pacTeHuil, OTHOCSAIMMXCA K rurpoduraM, kcepopuram, me3opuraM, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpeiax,
repbapur M KOJUIGKIIMM PACTEHUNW U KUBOTHBIX, O00JaJalolUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHM XKU3HHM, TepOapuu u
KOJUICKIIMM DPACTEHUM U >KUBOTHBIX PA3JIMYHBIX KUZHEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YJACTBYIOIIHNX B PA3TMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSIX.

JlaGopatopHast pabora «BbIsIBIEHHE NPHUCHOCOOJIEHUA OPraHu3MoOB K
BIIUSIHUIO CBETAY.

JlaGopatopHast pabora «BbIsiBI€HHE NPHUCHOCOOJICHUI OPraHu3MoB K
BIIUSIHUIO TEMIIEPATYPhI».

JlaGoparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUN M3 Pa3HBIX
MECT OOUTAHUS.

120.7.8. Tema 8. Dxosorust BUIOB U MOIMYJISIIHA.

OKOJIOTUYECKHE  XapaKTepUCTUKU  mnomyisuuu.  llomymammss — Kak
ouonornyeckas cucreMa. Poib HEOTHOPOAHOCTHU Cpelbl, PU3NUECKUX OApbEpOB U
0CcOOEHHOCTEW OMOJIOTHH BUAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyanuii. OCHOBHBIE TIOKa3aTENW MOMYJSIHUU: YHUCICHHOCThb, IUJIOTHOCTb,
BO3pacTHasT W TIOJIOBasg CTPYKTypa, POKIAEMOCTb, HPHUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUSI.

DKoJIOrM4ecKasi CTpyKTypa nomyiasiuud. OLeHKa YHCIEHHOCTH MOIYJISLIHH.
Jlunamuika nonyisiuud U e€ peryisiius. buoTudeckuil moTeHIMAN MOMYJIALMY.
MogenupoBanue JUHAMHUKU NOMyIsiuuu. KpuBble pocTa YUCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKMBaHUA. Perynanus YMCIEHHOCTH TMOMYJSIIUN: pPOJb (HaKTOPOB,
3aBUCAILINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTMYECKHUE CTPATETUH BUIOB (T- U
K-ctparterun).

[Torsitue 00 sKomormueckoi Humie Buaa. MectooOutanwe. MHoromepHas
MoJiesb dkonorndeckor Humu J[.M. XatunHcona. Pazmepsl 3KOJIOrMYeCcKON HUIIIU.
[loTeHunanbHas U peain30BaHHAS HUIIIY.

Bun kak cucrema nomyssinuid. Apeansl BUIOB. Buapl M HX JKU3HEHHBIE

CTpAaTCruu. DKOJOTrMYeCKHE SKBUBAJICHTHI.



3aKOHOMEPHOCTH TIOBEJEHUS U MHTpalUii >KUBOTHBIX. buonornueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JlemoHcTpanuu:

IToptper: [I.1. XaTuyuHCOH.

Tabmuipl U cxeMbl: «OKOJOTHYECKHUE XAPAKTEPUCTUKHU TMOIMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  MHONyisuuu», «Bo3pacTHple  MUpaMUJIbI
nonynanuny, «CKOPOCTh  3aCENCHUs MOBEPXHOCTH  3eMJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mopenp s3xonornyeckor Humu JI.1. Xatunnconay.

O6opynoBaHue: repbapur  pacTeHUH, KOJUICKIIUM  >KUBOTHBIX.

Jlaboparopnas pabota «I[IpucrnocobsieHus: CeMsiH paCTeHHI K PaCCEICHUIOY.

120.7.9. Tema 9. Dkosorust cOOOIIECTB. DKOJIOTHIECKUE CUCTEMBI.

CoobmiecTtBa opraHu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy
OopraHu3MaMu B OMOIICHO3E.

Oxocucrema kak otkpeitasg cuctemMa (A.J. Tencnu). DyHKIMOHATBHBIC
OJIOKM OpraHM3MOB B OKOCHUCTEME: IMPOAYUEHThI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u certu. AOWoTHUECKHE OJOKU
skocucteM. [1ouBbI 1 Wbl B 3KocHcTeMax. KpyroBopoT BEmECTB U MTOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHbIE TOKa3aTeIuM  JKOCUCTEMBI. buomacca W NpoAyKIUSL.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

HampaBieHHbie 3aK0OHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuunbie
U BTOPUYHBIE CYKIIECCMM W HMX MPUYHUHBL. AHTPONOT€HHBIE BO3ACHCTBUS HaA
cykneccuu. Knumakcnoe cooOmectBo. bruopaznoobOpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHbIE 3KOCUCTEMBI.

AHTpPONIOTEHHBIE HAKOCHUCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOTOTE€HHBIMU U MPUPOJAHBIMU SKOCUCTEMAMM.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
bnaopa u ¢ayna. CuHaHTponu3alus TOpPOJCKOW ¢ayHbl. buonoruueckoe u

XO035IUCTBEHHOE 3HAYEHHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.



3aKoHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJIEUCTBUI OPTraHU3MOB B
skocuctemax. IlepeHoc PHEpruM M BEHIECTB MEXKIY CMEXHBIMH SKOCHCTEMaMH.
VY cToNYuBOCTh OPraHU3MOB, MOMYJISIIMN U IKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3/IEHCTBUM.

MeTo10JI0TUs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu:

[Toptper: A.Jl. Tencnn.

Tabmumet u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IKOocHCTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPTaHU3MOB B JKOCHCTeMe», «KpyroBopoT BeHIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOuITHAS, JETPUTHAS)», «DKOJIOTHUYECKAsT TUPAMUIA YUCEID,
«IKoJoTHYecKas mupamMuga OuomMacchl», « IKOJOTHUECKas MUpaMua dHEPTUN»,
«ObpazoBanue Oonortay, «llepBuuHas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
noxkapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
HHEPTUU B arporeHo3ey, «l[Ipumepsl ypOo3KOCHUCTEM.

O6opynoBanue: repdapuu pacTeHUHM, KOJUIEKIIMM HACEKOMBIX, Yy4esa MTHII
U 3Bepeil, repOapuu KyJIbTYpPHBIX M JUKOPACTYUIUX pACTeHUM, akBapUyM Kak
MOJIENTb IKOCUCTEMBI.

[Ipaktuueckas padota «/3ydenue u onrcanue ypo0oIKOCUCTEMBI.

JlaGoparopHass paborta «M3yueHue pa3zHOOOpa3us MEIKHUX IMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCHUCTEMAX).

OKCcKypeus «IKCKypcus B THIHYHBIN OuoreorieHo3 (B AyOpaBy, OepesHsiK,
€JIbHUK, Ha CYXOJ0JIbHBIN W MOMMEHHBIN JIyT, 03€p0, OOJI0TO)».

DKCKypcHsi «DKCKYpCHsl B arpOdKOCUCTEMY (HA T0JI€ WIM B TEIUIMYHOE
XO35IUCTBO)».

120.7.10. Tema 10. buocdepa — rmoGanpHas SKOCUCTEMA.

buocdepa — obOmiermnaneTrapHas 000Ji0Yka 3eMIIM, TJ€ CYIICCTBYET WIIH
CylllecTBOBaja XU3Hb. PazBuTue mpeacTtasieHuil o onocdepe B Tpyaax 3. 3rocca.
VYuenne B.U. Bepuaackoro o ouochepe. Ob6mactu ouocheps u e€ cocran. JKuBoe

BelllecTBO Ouochepsl U ero PyHKIHH.



3aKOHOMEPHOCTH cyllecTBOBaHUsL Onocdepsl. OcoOeHHOCTH OHochephl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocgepe. KpyroBopotsl
BELIECTB U OMOr€0XMMUUYECKHE LUKIbI (Yyriaeposa, a30Ta). PUTMUYHOCTD SIBIEHUN B
o6uocdepe.

3oHanbHOCTh Ouochepnl. Ilonstue o Ouome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
NYCTBIHU, TPOIIMUYECKHE Jieca, BEICOKOTOpbs. Knnmar, pacTuTenbHbIA U KUBOTHBIN
MUp OMOMOB CYUIH.

CtpykTypa ¥ QYHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOrO MOTEHIMANA
u 6nochepHbIX QYHKIHIMA.

JlemoHcTpanuu:

[Toptpetsl: B.W. Bepuanckuii, J. 3rocc.

Tabnuuel u cxemsl: «I'eocdepsl 3emnn», «KpyroBoport azora B mpUpoOAe»,
«KpyroBopot yriaepoma B mnpupoae», «KpyroBopoT Kuciopoga B MPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmny, «KinMarnueckue
nosica 3emamy», «Tynapay, «Taitra», «CMmemannbiid necy, «I1InpoKOJIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycToiasy, « Tponrueckuii necy.

O6GopynoBanue: TepOapud pacTeHUH pa3HbIX OHMOMOB, KOJUICKIIUU
KUBOTHBIX.

120.7.11. Tema 11. YenoBek u okpy»Karolias cpeja.

DKOJIOTUYECKHE KpPHU3UChl U UX MpUYUHBL. Bo3gelicTBue 4YenoBeka Ha
ouocdepy. 3arpsi3HeHre BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HEHHE BOJAHON
cpenpl. OxpaHa BOAHBIX pecypcoB. PaspymieHne nouBbl. OXxpaHa IOYBEHHBIX
pecypcoB. I3MeHeHue Kinmara.

AHTpPONOT€HHOE BO3JCHCTBHE HA PACTUTEIbHBINA U )XKUBOTHBIN mMup. OxpaHa
PaCTUTENBHOTO U KMBOTHOTO Mupa. OCHOBHBIE MNPHUHIUIBI OXPAaHbl MPUPOJIBI.
Kpacasle xHuru. Oco0o oxpansemblie mnpupoanbie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300JI0TMUECKHE MAPKH.

OCHOBHbIE TPUHLHUIBI YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA U MPHUPOJIBIL.

PanrionanbHO€ MPUPOIOINIONAB30BaHUE U COXPAHEHHUE OMOIIOTHYECKOTO



pazHooOpazust 3emau. OOIIME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €TI0 BEPOSITHBIEC TOCIIEICTBUS.

Pa3BuTne METOJOB MOHUTOPHUHIA pa3BUTUS OMNACHBIX TEXHOTCHHBIX
MPOLIECCOB.

JlemoHcTpanuu:

Tabmuupl u  cxembl: «3arps3HeHue  arMmocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue MouBb», «llapHukoBwlii  3pdexkT», «Ocobo
OXpaHsieMble PUPOHBIE TEPPUTOPUNY», «Moenn yrpaBasieMoro Mupa.

Ob6opynoBanue: ¢potorpaduu oxXpaHsieMbIX pacTeHH U KUBOTHBIX KpacHoi
kHUr" Poccuiickoit @enepannu, KpacHoW KHUTH peruoHa.

120.8. TInanupyemble pe3ynbTaTbl OCBOCHHS MPOTpamMMbl MO OMOJIOTMM HA
YpOBHE CpeHEro oouiero o0pa3oBaHus.

120.8.1. ®I'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS
oOyyaroUMMHCsT MpPOrpaMM CpedHero o0mero o0pa3oBaHUsS: JIMYHOCTHBIE,
METaNpeAMETHbIE U IPEIMETHBIE.

B cTpyKkType TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUH
BBIJICJIEHBI CIIEAYIOIIME COCTABISIOLINE: OCO3HAHHE OOYUYaIOLUMUCA POCCHUICKON
Ipa)1aHCKON UIEHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIPENEJCHUI0, HaJIMyue MOTHBAlMM K OOyuYeHUI0  OMOJIOruH,
IIeJICHAIIPABJIEHHOE pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JHYHOCTHU Ha OCHOBE
KJIFOUEBBIX LEHHOCTEM M HMCTOPUYECKUX TPAaJULUNA pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTh OOYyYalOUIUXCS PYKOBOACTBOBATHCS B CBOEH
NEATENBHOCTH LEHHOCTHO-CMBICJIIOBBIMU ~ YCTAHOBKaMH, IHPUCYIIMMH CHCTEME
Ouonornyeckoro  oOpa3oBaHMs, HaJIWYUMEe TMPABOCO3HAHMUA  SKOJOTHUYECKOU
KyJIbTYpbI, CIIOCOOHOCTU CTaBUTh 1€ U CTPOUTH KU3HEHHBIE MJIaHbI.

120.8.2. JIngHOCTHBIE pE3yJIbTATHl OCBOCHHSI TPOTPAMMBI TIO OWOJIOTHH
JOCTUTAIOTCA B E€IUHCTBE Y4YeOHOM ¥ BOCHUTATENBHOM JI€ATENIBHOCTH B
COOTBETCTBMM  C  TPAJUUMOHHBIMU  POCCHUICKMMHU  COLMOKYJIBTYPHBIMH,
HCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B 00I1IECTBE

MpaBUJiaMM U HOpPMaMU TMOBEJCHUSI U CIIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS,



CaMOBOCIIMTAHMSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMM JIMYHOCTH,
NaTpUOTU3MA U YBAXKEHUS K 3aKOHY M ITPaBOMOPSAIKY, YEIOBEKY TPYyJla U CTapIIeMy
MOKOJICHHUIO, B3aUMHOIO YBa)XXE€HUs, OEpPEeKHOr0 OTHOIICHHUS K KYJIbTYPHOMY
HACJIEAUIO U TPAaJULUsAIM MHOIOHAIMOHanbHOro Hapoaa Poccuiickon denepanuu,
MIPUPOJIE U OKPYIKAIOIIEN CPELE.

120.8.3. JIuuHOCTHBIE  pe3ydbTaTbl  OCBOCHMS  Y4eOHOro  MpeameTa
«buonorus» JOMKHBI OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTH OO0YyYarOIIUXCS
PYKOBOJICTBOBATHhCSI  C(OOPMHPOBAHHOM  BHYTPEHHEH  MO3MIMEH  JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHEHTAlMl, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHUH,
COOTBETCTBYIOIIMX  TPAJAULIMOHHBIM  IEHHOCTSIM  POCCHUHMCKOro  OOUIEeCTBa,
pacHIpeHre KU3HEHHOTO OMbITA M OIbITa EITEbHOCTH B MPOIECCE peaTu3aluu
OCHOBHBIX HAINpaBJIEHUN BOCIIUTATEILHON I€ITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpax1aHCKOr0 BOCIIUTAHHUSI:

c(OpPMUPOBAHHOCTh IPAXKAAHCKONW MO3UIUU O0YUaIOLIErocsi Kak aKTUBHOIO
¥ OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00I1EeCTBa;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX NIpaB U OOA3aHHOCTEH, YyBa)K€HHE
3aKOHa U MPaBOIOPSIIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIpU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4€OHBIX M MO3HABATENbHBIX 3a/1a4, BBHIOJHECHUU
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CITOCOOHOCTh ONPEACIISITh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHHE YYMTHIBATh B CBOMUX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIACHUSMHU, KyJIbTYpPHBIMU LEHHOCTAMU U
COLIMAJIBHBIM MOJIOKEHHUEM;

TFOTOBHOCTh K COTPYAHUYECTBY B IPOIECCE COBMECTHOIO BBINOIHEHUS
yueOHBIX, TIO3HABATENbHBIX W HCCIEAOBATENbCKUX 3a7ad, YBaXHUTEIBHOTO
OTHOLIEHUS] K MHEHHIO OIIMOHEHTOB NpPH OOCYXJAEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOM AEATEIBHOCTH;



2) MaTpUOTUYECKOTO BOCITUTAHHMS :

c(hopMUPOBAaHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU MEPEN
Ponunou, roppoctu 3a cBOM Kpaiu, cBOr0 PoauHy, CBOM SA3bIK U KYJIBTYPY, MPOILIOE
Y HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO U TAMSITHUKAM TTPUPOJIbI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJAJ POCCHUUCKUX YUE€HBIX B CTAHOBJICHHE U
pa3BuTHe OHWOJOTHM, TOHUMAHUSI 3HAYCHUS OWOJIOTUU B TO3HAHUU 3aKOHOB
IPUPO/IBI, B KU3HH YEJIOBEKA M COBPEMEHHOI0 O0IIECTBa;

ujeiHas yoexkJaEHHOCTh, TOTOBHOCTh K CIy)XKeHHUI0 U 3amuTe OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIb0Y;

3) N1yXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HAHME JYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPOIA;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CITOCOOHOCTh OIIEHMBATh CUTYAaIlUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JTUYHOTO BKJIa/Ia B IOCTPOEHNUE YCTOMYMBOTO OYYIIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POIAUTEINSIM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEHM CEMEWHOM JKMU3HU B COOTBETCTBHUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 5CTETUYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MUPY, BKIIOYas 3CTETUKY ObITa, HAy4YHOrO H
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHU;

MIOHMMAaHNE 3MOLUMOHAIIBHOTO BO3JCUCTBHS )KUBOM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHHUIO B PA3HBIX BUJAaX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOU JTUYHOCTH;

5) hu3HuUEeCKOro BOCIIMTAHUS:

MOHMMaHWEe W peanu3anus 3740pOoBOro © 0Oe30macHOro ooOpaza KU3HU

(3mopoBO€ MHUTaHUE, COOMIOJIEHUE TUTUEHUYECKUX MPaBUI U HOPM,



cOQJIaHCUPOBAHHBIA PEXUM 3aHIATHM M OTAbIXa, peryisipHas (¢usnueckas
AKTUBHOCTb), OEpEekKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (pU3HUYECKOMY U IICUXHUUYECKOMY 3/10POBBIO;

NOHMMAaHWE UEHHOCTH NPAaBWJI HMHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€301acHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3/J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TMOCIEIACTBUN M HEMPUATUS BPEIHBIX MPUBbIUEK (yrnoTpeOiaeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) Tpy10BOrO BOCITUTAHHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K aKTUBHOM JI€SITEIbHOCTH TEXHOJOTUYECKON U COLUATIBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJHSAThH TAaKYIO J€ATEIbHOCTD;

MHTEpEC K Pa3IM4HbIM chepaM NMpoPecCuOHAIBHON NeATEeIbHOCTH, YMEHUE
COBepIllaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHUIO W CaMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEU JKHU3HU;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

AKOJIOTHYECKHU I1IeTIeco00pa3Hoe OTHOLIEHHWE K MPHUPOAE KAaK HCTOYHHKY
AKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYpBl: NPUOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA s
OKPY’KAIOIIEH CPEIBI;

OCO3HaHUE TJI00aJBHOIO XapaKTepa HKOJIOIMYECKUX MpoOjeM U myTed ux
peLIeHHS;

CIIOCOOHOCTh HCITOJIB30BaTh TMPUOOpETaeMble TPU HU3YYCHUH OHOJIOTHH
3HAHUS M YMEHHUSI MpPU pEIIeHHH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM
PUPOAOIIONB30BaHNEM  (COONIOAEHHE  MpaBWUi  MOBEACHUS B  IPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHS B O3KOCHUCTEMAaX, OXpaHy BHUJOB,

3KocHUCTEM, Orochepsl);



AKTMBHOE HENPUATUE JICMCTBUM, MPUHOCIIIUX BpEI OKPYXKAIOLIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPHUSTHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIIATh UX;

HaJUYHUE Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHHUSI, SKOJIOTUYECKON KYIbTYPHI,
OTbITa NeSATeIbHOCTH AKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTHUECKOM JIEITEIIBHOCTH IKOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) LICHHOCTH HayYHOI'O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOW KYJBTYpPhl KakK CpEICTBa
B3aUMOJEHCTBHS MEXKIY JIFOABMU U IMO3HAHUS MUPA;

NOHUMaHWe CHeupUKN OHOJOTUM KaK HAyKH, OCO3HAHMS €€ poJiu B
(GbopMHUpPOBaHUHN PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IEJOCTHOTO
Npe/ICTaBlIeHusT 00 OKpY)KAloIIeM MHpE Kak O €JIMHCTBE MPHUPOABI, YeJOBEKa M
oOIecTBa, B TMO3HAHMHM MPUPOIAHBIX 3aKOHOMEPHOCTEW W pEUICHUU MpodiieM
COXpaHEHHMs IPUPOHOIO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHUHU JUIsl COBPEMEHHOW IMBHIM3AIUU:
oOecrieueHus] HOBOTO YPOBHS DPa3BUTHUS MEIUIIMHBI, CO3[aHUE TEPCIIEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX  peIIaTh PECypCHbIE  MPOOJIEMBl  Pa3BUTHUSA
YeJIOBEYECTBA, TIOMCKA MyTEH BBHIXO0JIa U3 II00aJbHBIX IKOJIOTHUYECKUX MPOOIIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHATHHOMY
WCIIOJIb30BAaHUIO TIPUPOJIHBIX PECypcoB U (HOPMHUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OHOJOTMUYECKUX 3HAHMM B IEJSIX
MOBBIIIEHUsI OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOW T'pPAMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTU OO0yYaromuxcs, GopMupyeMon

MIPU U3YUYEHUU OUOJIOTUH;



MMOHUMAHHE CYIIHOCTH METOJO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh TOJy4yaeMble 3HAHUS IS aHalu3a |
OOBSCHEHHUS SIBIIEHUN OKPYKAIOUIEr0 MHUPA U MPOUCXOASAIMIMX B HEM M3MEHEHUH,
yMeHHUE JenaTh OOOCHOBAaHHBIC 3aKJIOUYEHUS HAa OCHOBE HAy4dHBIX (PAKTOB H
MMEIONIUXCS JAHHBIX C LEJIbI0 TTOJIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTHh CaMOCTOSITEIBHO HCHOJB30BaTh OHMOJIOTHYECKHE 3HAHMS IS
pelieHus npoosieM B pealbHBIX )KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISAThH
MIPOCKTHYIO U UCCIIEIOBATEIbCKYIO IEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE;

FOTOBHOCTh W  CHOCOOHOCTH K  HENPEpPhIBHOMY 0Opa30BaHUIO U
caM0o0Opa30BaHNI0, K AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUW 1O OHOJIOTHU B
COOTBETCTBUH C KM3HEHHBIMU MMOTPEOHOCTSIMH.

120.8.4. B mporecce TOCTHUXKEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS
oOydJaromuMHCsT TIPOrpaMMbl CPEeJIHETro o0Iero o0pa3oBaHHs y OOYyYarOIIMXCS
COBEPIIICHCTBYETCS SMOILIMOHAJILHBIN WHTEJIJIEKT, MIpEATOoJIaratoIui
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIIOCOOHOCTh IOHUMATEL CBOE SMOIIMOHAJILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHHs Pa3BUTHS COOCTBEHHOW SMOILMOHANIBHON C(ephl,
OBITH YBEpEHHBIM B ceOe€;

CaMOPETYJIMPOBAHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aJalnTHPOBATBhCA K
AMOITMOHAIBHBIM U3MEHEHHUSM U TIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIUM, BKIIOYAIOIICH CTPEMJICHHE K JOCTHKEHUIO 1IEIU U
yCIiexy, ONTUMU3M, WHUIIMATUBHOCTH, YMEHHE JEHCTBOBATb, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIFOYAOIIEH CITOCOOHOCTH MTOHUMATh SMOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €T0 MPH OCYIIECTBICHUM KOMMYHMKAIIMH, CIIOCOOHOCTH K
COYYBCTBHIO M COTICPEKHUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB,  BKJIOYAIOMMX  CIIOCOOHOCTh  BBICTpamBaTh

OTHOIICHHA C JPYIrMMH JIFOAbMU, 3&6OTI/ITBC$I, MIPOABJIAThE MHTCPCC W pa3pCllaTb



KOH(DJIUKTBHI.

120.8.5. MeTtanpenMeTHblE pPE3yJbTaTbl OCBOEHUSA Y4E€OHOTrO MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAUYUMBIE s (OPMHUPOBAHUS  MHUPOBO33PEHUS
00y4Jaromuxcs MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIIEHAYYHBIC TOHSITHS,
OTpaKalolllie IEeTOCTHOCTh HAYyYHOW KApTHUHBI MHpa M CHEHU(PUKY METOI0B
MO3HAHMSI, UCTIONB3YEMBIX B €CTECTBCHHBIX HayKaX (BEIEeCTBO, YHEPTHS, SIBICHUE,
nporiecc, cucTeMa, HaydHbIid (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeNOBaHUE, HAONIO/IEHUE, W3MEPEHHE, OJKCIEPUMEHT U JpPYyTHue);
YHUBEPCAJIbHBIE Y4YeOHBIC JEWCTBUS (ITO3HABATEIBbHBIE, KOMMYHHUKATHBHEIC,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH ¥  COLMAIBHOW KOMIIETEHIIMH OOYyYaIOUIUXCs; CIIOCOOHOCTH
oOy4arommxcs UCTIOJIh30BATh OCBOCHHBIC MEXTUCITUTUIMHAPHBIC,
MHUpPOBO33DCHYCCKHE 3HAHWA W YHUBEpPCAIbHbIE y4eOHBbIC JCHCTBHA B
MO3HABATEIBHOM M COLMATIBLHON MPAKTHUKE.

120.8.6. B pesynbpTaTe M3ydeHUs OHOJIOTUM HA YPOBHE CPEIHEro O0OIIero
oOpa3zoBanus y oOyuwatomierocs OyAayT copMUpOBaHbBl TO3HABATEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE IEUCTBHS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE yueOHbIC
NEUCTBUS, PETYJISTUBHBIE YyHHUBEpCAIbHBbIE Y4YeOHbIE JEHCTBUS, COBMECTHAS
JEeSTETBHOCTb.

120.8.7. MeramnpeaMeTHbIe Pe3yabTaThl OCBOCHHUS TPOTPAMMBI  CPEIHETO
o01rero 00pa3oBaHUs TOJKHBI OTPAXKATh:

120.8.7.1. OBnaneHue yHUBEpPCATBHBIMH YUYE€OHBIMU I103HABATEIbHBIMU
JIICUCTBUSAMU:

1) 6a30BbIe TOTUYECKUE JICHCTBHS

CaMOCTOATENTLHO  (OpMyNIHpPOBaTH M aKTyalM3WpPOBaTh  MpoOIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUW 3HAHUNA MPUEMBI JIOTHYECKOT'O MBITUICHHUS
(amanuza, cuHTE3a, CpaBHEHMS, KIacCU(PUKAIINU, 0000IIEHHS ), PACKPHIBATH CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATH UX XapaKTePHBIC MPU3HAKW, YCTAHABINBATH

CBSI3U C IPYTUMHU MOHSITUSIMU);



ONMpeNeNaTh LeNu AeATENbHOCTH, 3aJlaBasl MapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCUTH PE3yJbTaThl IEATEIbHOCTH C IOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE MOHATHS U1l 0ObSICHEHUS (DAKTOB U ABJICHUN
YKUBOW IIPUPOJIBI,

CTPOUTH JIOTMYECKHUE pacCyXAeHUs (MHIYKTUBHBIC, JE€IYKTUBHBIE, IO
AQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH M TPOTHBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

OPUMEHSATh  CXEMHO-MOJENbHBIE  CpeACTBa Uil  MpPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaK)Ke MPOTUBOPEUHI pa3HOTO POia, BRISIBIICHHBIX B PA3JIMYHBIX HH(OPMAITMOHHBIX
UCTOYHHKAX;

pa3pabaTbiBaTh IJIaH PELICHUs MPOOJEMBbI ¢ YUYETOM aHaM3a MUMEIOUTUXCS
MaTepUATIbHBIX U HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B  JI€SITEIBHOCTh, OLEHHUBaTh COOTBETCTBUE
PE3YyABTATOB LIESAM, OLIEHUBATh PUCKHU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH W  BBINOJHATH paboOTy B  YCIOBUAX peajbHOTO,
BUPTYaJIbHOTO M KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEeM;

2) 0a30BbIC HCCIICI0BATCIBCKHIE ACHCTBHS:

BJIa/IETh HABBIKAMU yUe€OHO-UCCIEA0BATEILCKON U IPOEKTHOMN €SI TEbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpoOJieM, CIOCOOHOCTBIO Y TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEILICHHS TPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIUYHBIE BUABl JIESITEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HaHUS, €ro MHTEPHpETaluu, MpPeoOpa30BaHUI0 M MPUMEHEHUIO B YUYEOHBIX
CUTyalusiX, B TOM YHCJIE MPU CO3IaHUMU YUYE€OHBIX U COLIMAIbHBIX TPOECKTOB;

dbopMHUpOBATH HAYYHBIN TUII MBIIUICHUS, BIaJI€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3ajlaud B 00pa30BaTelbHOU

ACATCIPHOCTHU U JKU3HCHHBIX CUTYyallUAX;



BBISIBJISTh TMPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJU3UpOBaTh 3ajaady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI JUTsl TOKA3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTECPUU PCIICHUS;

aHAIM3UPOBATh IMOJIYYCHHBIE B XOAC PEIICHHWS 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIICHWBATh MPHOOPCTEHHBIA OIIBIT;

OCYIICCTBIISITh IICJICHANIPABICHHBIA TIOUCK IEepeHOca CPEACTB U CIIOCO00B
JEHCTBUS B TPO(PECCHOHATILHYIO CPEY;

YMETh TMEPECHOCHTHh 3HAHWS B TIO3HABATEIBHYIO M MPAKTUYCCKYIO O0IACTH
KHU3HEIEATEITbHOCTH;

YMETh HWHTETPHPOBATh 3HAHWUA W3 Pa3HbIX NPEIMETHBIX 00JIACTeH;

BBIJIBUTaTh HOBBIC MJICH, MPEJIaraTh OpUTHHAIBHBIC MOJIXOIbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS;

3) pabora ¢ uHpOpPMaIIHEH:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(DOPMAIUU (TEKCTE YyueOHOTO
nocoOusi, HAY4YHO-TIOMYJSPHOM JuTepatype, OHOJIOTMYECKHX CIOBapsAX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B HTepHETE), aHAIM3HPOBATH
UHGOPMAIINIO PAa3IMYHBIX BUIOB U (HOPM MPEIACTABICHHS, KPUTUYECKH OIICHUBATD
€€ JOCTOBEPHOCTh M HEMPOTUBOPEUNUBOCTH;

dbopMynHpOBaTH 3aIIPOCHl U MPUMEHSATh Pa3IMYHBIE METOJbI TIPHU TIOUCKE U
orbope Omonornmueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4eOHBIX
3ajay;

nprOOpPETaTh OMBIT HMCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIB30BAHUS PA3TUIHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpPMY  MPEACTABICHUS
Oouosiornueckoi nHpopmanuu (Cxemsbl, rpaduKy, AUaArpaMmsbl, TaOIUIbI, PUCYHKH U

JPyroe);

HCIIOJIB30BATh Hay‘{HBIﬁ A3BIK B Kad4CCTBC CpCACTBa IIpH pa60Te C



Ouonornyeckoil MHQPOpMALME: MNPUMEHATb XUMUYECKUE, (U3HUECKUE U
MaTeMaTUYeCKUe 3HAKM W CHUMBOJBI, (QopMyiibl, aOOpeBuUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HAarJIAIHOCTH;

BIAJeTh  HABBIKAMU  pAClO3HABAaHMSA W 3aIIUTBl  MHPOPMAIIHH,
MH(OPMAIMOHHON 6€30MaCHOCTH TUYHOCTH.

120.8.7.2. OBnaneHue yHUBEpCAIbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMM:

1) oGieHue:

OCYIIECTBJIATh KOMMYHHUKALIMK BO BCEX cpepax KU3HU, AKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJaeMOM TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENILHO BBINIOJHEHUS TIpejiaraeMon
3aJla4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUN JAPYTUX YYaCTHUKOB
JManora Wiv JUCKyCCHH);

pacrno3HaBaTh HEBEpOaJbHBIE CpENCTBAa OOIIEHHUS, MOHUMAaTh 3HAYEHUE
COLMABbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(MIMKTHBIX CHUTYyalUH,
YMETb CMAr4aTh KOHQIUKTHI U BECTH N1EPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHM cllocoOamMu OOLIEHHSI U B3aUMOJEHUCTBUS, TOHUMATh
HaMepeHus IPYruXx JIoJeH, MPOsBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyTUpOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOIO TOUKY 3PEHHUSI C HCIOJB30BaHUEM
A3BIKOBBIX CPEJICTB;

2) coBMecCTHas J1eATeIbHOCTh:

IOHMMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHAUBUIYaIbHOU
paboThI IPH PEIICHUH OUOIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS MPH PEIICHNN y4eOHOI 3a1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NIEUCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0TO YIeHA KOJUIEKTHBA,

OPUHAMATh IeTd  COBMECTHOW JESITeNbHOCTH, OpTraHW30BbIBaTh U
KOOPJIMHUPOBATh JIEMCTBUS MO €€ JAOCTHKEHUIO: COCTAaBJISITh IUIaH JCUCTBUU,

pacrpenensTh poju ¢ Y4ETOM MHEHHM YYaCTHUKOB, OOCYXIAaTh pe3yJbTaThl



COBMECTHOMU paboTHlI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJA M KAKJIOT0 YYaCTHHKA KOMaH/Ibl B
o0l pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npe/iaraTh HOBBIE MPOEKTHI, OICHUBATh HIEH C TMO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B Pa3IUUYHBIX
CUTYaIUSX, IPOSBISITH TBOPUECTBO U BOOOpakeHNE, OBITh HHUIIUATHBHBIM.

120.8.7.3. OBnasneHue yHUBEpCAIbHBIMU PETYISITUBHBIMU I€UCTBUSIMU:

1) camoopraHuzanusi:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JIJI BBISBICHHUS NpoOJeM U UX
peIlleHus] B )KU3HEHHBIX U YICOHBIX CUTYaIIHAX;

BbIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWM I1IeJIeBble U CMBICIOBBIC
YCTaHOBKM B CBOWX JICWCTBUSAX W IMOCTYIKAaX MO OTHOIICHUIO K JKUBOHM MpHpPOJE,
CBOEMY 3/J0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIHO OCYILECTBIISATh [MO3HABATEIbHYIO €ATEIbHOCTD, BBISBIATH
npoOseMbl, CTaBUTh U (pOpMynHpoBaTh COOCTBEHHBIE 3aJauu B 00pa30BaTEIbHON
JESITEIbHOCTU U JKU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIPHO ~ COCTaBJATh IIJIaH pEIIeHUus NpoOJeMbl C  yu€TOM
MUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOUYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKd y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieJlaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
32 pelIeHHUE;

OLIEHUBATh MPUOOPETEHHBII OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYAUIHMU B
pa3HBIX 00JIaCTAX 3HAHWM, IOCTOSHHO TIOBBIIATh CBOW 0Opa30BAaTENbHBIN U
KyJbTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JAESITEIHHOCTH,

OLCHHMBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BJIQJICTh HABBIKAMH  [TO3HABATEIBHONH  pediiekcMu Kak  OCO3HAHMS
COBEpINAEMbIX JICMCTBHA ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YJbTaTOB H
OCHOBaHHWM, HMCTOJb30BaTh MPUEMBI PEQIICKCUN IJIsI OIEHKH CUTYyaIlMH, BBEIOOpa
BEPHOT'O PCIICHUS;

OIICHMBATh PUCKH U CBOCBPEMECHHO NMPUHUMATh PEIICHHS M0 WX CHIDKCHUIO;

NPUHAMATh MOTHBBI M apTyYMEHTHI JPYTUX TMPH aHAIM3E PEe3yIbTaTOB
JESATENTBHOCTH;

3) npuHsTUS ceOS U IPYTUX:

NPUHUMATH ce0s, MOHUMAasi CBOM HEJAOCTATKHU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTyYMEHTBI JPYTUX TMPH aHAIM3E PEe3yIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JIPYTUX Ha OLIHOKY;

pa3BHBaTh CIIOCOOHOCTH MIOHUMATh MUP C ITO3UIIMH JIPYTrOTO YeIOBEKA.

129.8.8. IlpeamerHble pe3ynbTaThl OCBOCHHS COJEpP)KaHHUS y4eOHOTO
npenmerta «buonorus» Ha yriay0inEHHOM ypoBHE OPUEHTHPOBAaHBI Ha 0OecTieueHne
npoduiapbHOTO  00ydeHUss ~ oOydaromuxcss  Ouosiorud. OHH  BKIJIFOYAIOT:
cnerupuyeckue s OMOIIOTUM HaAYyYHBIE 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUIM 1O
OCBOCHHIO, MHTEPIPETAMH U TPEOOPa30BaHUIO 3HAHUM, BHUJIBI EATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAaKXKE B
pEeaNbHBIX KXU3HEHHBIX CUTyanusxX. [IpenMeTHbie pe3ynbTaThl MPECTaBICHBI MO
rojilaM U3y4eHusl.

120.8.9. [IpenmeTHbIe  pe3yNbTaThl  OCBOEHHUS  Y4eOHOrOo  MpeaMeTa
«buonorus» B 10 Kiacce JOKHBI OTPaXKaTh:

chOpMHPOBAHHOCTh 3HAHUH O MeCT€ U pOJM OHWOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHWW  3aKOHOB  TPHUPOJALI ¥  PEIICHHH MpoOJeM  paldOHAIBHOTO
MPUPOAOIIONB30BAHUSA, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHoJIOTHH;

BJIQJICHHE CHUCTEeMOW OWOJOTHYECKUX 3HAHWHA, KOTOpas BKIIOYACT:

OCHOBOIIOJIAraromiue OMOJIOTHYECKHE TCPMUHBI U IIOHATHA ()KI/IBHB, KJICTKaA,



OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCHPOU3BEACHHE,
HACJIEeJICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIIOTMUYECKHE TEOPUH
(xnerounas teopus T. llIBanna, M. llneiinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HacnenctBeHHoct T. Moprana), yuenuss (H.M. BaBumoBa — o0 1eHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHUI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB MEPBOTO TMOKOJIEHUS, PACIIEIUIEHUSI, YUCTOTHl T'aMET, HE3aBHCHUMOTO
HacnenoBanus ['. MeHaens, TOMOJIOTUYECKUX PAIOB B  HACJEICTBEHHOU
n3meHunBoctd H.W. BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJa/ICHME OCHOBHBIMHU METOJaMU HAY4YHOTO MO3HAHHUSA, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIEOBAaHUAX JKUBBIX OOBEKTOB (ONHUCAaHUE, HU3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIACNATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
HYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB M CUCTEM
OpraHOB pAcCTEHUU, KUBOTHBIX, UENOBEKa, MPOIECCOB >KU3IHEAECATEIHHOCTH,
NPOTEKAIOMINX B OPraHU3Max PacTeHH, KUBOTHBIX U YENOBEKa, OMOJOTUYECKHUX
IpoIecCOB: 0OMEHa BEIIECTB (METadoIM3M), TPEBPAIEHUSI SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO M TeTEPOTPOGHOTO THUIIOB MUTAHUSA, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTOoreHe3a, AMOPUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAMBUAYAJbHOTO  PAa3BUTHUA  OpraHu3mMa  (OHTOTEHE3a),
B3aMMOJIEHCTBUSI T€HOB, F€TePO3UCca, HICKYCCTBEHHOTO 0TOO0PA;

YMEHHE YCTAaHABIIMBATh B3aWMOCBSI3U MEXIY OPraHOMJAMM KJIETKH H HX
(YHKUMSMH, CTPOEHHEM KIETOK pa3HbIX TKaHEH M UX (QYHKIUSIMH, MEXIY
opraHamMy W CUCTEMaMU OpPraHOB y PpACTEHHM, XUBOTHBIX M 4YEJIIOBEKa M HX
(GYHKIMSIMH, MEXAYy CHCTEMaMU OPraHoB M UX (QYHKIUSAMH, MEXAY O3TaraMu
oOMeHa BEUIeCTB, 3TallaMH KJIETOYHOTIO IIMKJIA U )KU3HEHHBIX IUKJIOB OPTaHU3MOB,
dTanmaMu SMOPUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM M (PEHOTHUNOM, (EHOTUIIOM H
(dakTOopaMu cpesibl OOUTAHUS;

YMEHHE BBISBIATh OTIMUUTEIbHBIE PU3HAKU KUBBIX CUCTEM, B TOM YHCIIE

pacTeHHH, )KUBOTHBIX U YEJIOBEKA;



YMEHHE WCIOIb30BaTh COOTBETCTBYIONINE AapPTyYMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JUIS JOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIT;

YMEHHE peliaTh OMOJOTHICCKUE 3a/1a4H, BBISBIISATH IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICTYEMBIMU OMOJOTHICCKUMH TPOIIECCAMU U SBIICHUSMH, JISTIaTh
BBIBOJIBI ¥ IMPOTHO3BI HA OCHOBAHUH TTOJTYYECHHBIX PE3YJIBTATOB;

YMCHHE BBIMOJIHATH JTA0OPATOPHBIC W TMPAKTUYECKHE PadOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJIBUTaTh THIIOTE3bl, TPOBEPATH MX OKCIICPUMEHTATbHBIMH
cpenctBamu, (GOPMYIUPYS II€JIb HMCCIICIOBAaHUS, aHAIM3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JICJIATh BBIBOJIBI;

YMCHHE y4YacTBOBaTh B y4eOHO-HCCIICIOBATEIBCKON paboTe MO OHOJIOTHH,
HKOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIICCTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYYEHHbIE  Pe3yJlbTaThl Ha  YUYEHUYECKHUX
KOH(EepeHITUAX;

YMEHHE OILICHMBATh ATHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAHUI B
00JacTH OMOJIOTUY ¥ MEIUITUHBI (KJIIOHUPOBaHUE, UCKYCCTBEHHOE OIJIOIOTBOPEHHUE,
HAIPaBJIICHHOE U3MEHEHHE T€HOMA U CO3/IaHhE TPAHCTCHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccruoHaaIbHOU
JESTEIBHOCTH B 00JacTh OUOJNIOTHHU, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIEBON MPOMBIIIIEHHOCTH, YIIyOJIsATh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOTUYECKOrOo 00pa3oBaHMsl B OpPTaHM3AIUAX CPEIHETro
po(eCcCHOHaTBFHOTO U BHICIIIETO 00pa30BaHUS.

120.8.10. IlpeqmeTHble pe3ynbTaThl  OCBOCHHS  y4eOHOTO  MpeameTa
«buonorus» B 11 Knacce MOMKHBI OTPaKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W pOJM OWOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJBI U PEIICHUU IKOJIOTHICCKUX

HpO6JICM YCJIOBCUCCTBA, 4 TAKIKC B PCIHICHHUHN BOIIPOCOB pallMOHAJIIBHOI'O



MIPUPOJIONIOIB30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUY;

YMEHHE BIAJETh CHUCTEMON OMOJOTMYECKUX 3HAHWUW, KOTOpas BKIIOYAET
omnpejieNieHdsi M TOHHMMAHHE CYIIHOCTH OCHOBOIIOJNAraloInX OUOJOTHYECKUX
TEPMUHOB M TOHATUNA (BHUJ, SKOCUCTEMa, Ouocdepa), OMOJOTHYECKHUE TEOPHUU
(aBosrorinonHas Teopus Y. JlapBuHa, CUHTETHYECKasi TEOPUS IBOJIIOIMN), YICHUS
(A.H. CeBepuoBa — 0 nmyTaXx U HampaBlieHUAX sBomtonuu, B.M. Bepuanckoro — o
ouocdepe), 3akoHnl (reHetudyeckoro pasHoBecust . Xapau u B. BaiinGepra,
3apojsimieBoro cxojacrea K.M. bopa), npaBuna (munumyma HO. JluGuxa,
DKOJIOTUYECKON THpaMubl dHEpruu), rumnore3bl (runore3a «mupa PHK»
VY. I'unGepTa);

yMEHHE  BJIQJeTh  OCHOBHBIMU  METOJaMU  HAYYHOTO  TO3HAHWI,
UCIOJIb3YEMBIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucaHue, uU3MepeHue, HaONIOJCHHE, SKCIHEPUMEHT), CIIOCOOAMM BBISBICHUS U
OILICHKHU aHTPOIOTEHHBIX U3MEHEHUHN B IPUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TMPU3HAKU: BUIOB, OHUOTEOIEHO30B,
PKOCHCTEM M Ouocdepsl, CTaOMIM3UPYIONIEro, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, aAJIIONATPUIECKOTO U CUMIIATPUYECKOTO BUI000pa30BaHUs,
BIAMSHUSL ~ JBIDKYIIMX ~ CHWJI  DBOJIIOIIMM  Ha  TEHOMOHJ  TMOMYJISALUH,
MIPUCTIOCOOJICHHOCTH OPTraHMW3MOB K Cpelie OOMTaHUs, YepeOBaHUsI HAMPABICHUN
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MMOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBA3UM MEXKIY MPOIECCAMHU HBOJIOLNH,
JOBIKYIIUMU CHUJIaMH aHTPOIOre€He3a, KOMIIOHEHTAMU Pa3JIMYHBIX 3KOCUCTEM U
MIPUCIIOCOOJICHUSIMA K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTENIbHbIE  MPU3HAKKA  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOWTaHHUs, aOMOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMCHHUC MCIIOJIB30BATb COOTBCTCTBYIOIIUC APIyYMCHTEIL, 6I/IOJ'IOFI/I‘-ICCKYIO



TEPMHUHOJIOTHIO M CHMBOJIUKY JIJIsl JOKAa3aTeIhCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3U OPTAaHU3MOB U CPEIIbI OOUTAHWMS, STUHCTBA
YEIIOBEYECKUX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOroOOpa3us BHIOB H
DKOCUCTEM KaK YCJIOBHSI COCYIIICCTBOBAHUS MMPUPOJILI M YETIOBEUSCTBA;

yYMEHHE periaTh OMOJOTHYCCKUE 3a/1a49H, BBISBIISATH IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICTYEMBIMU OMOJIOTHICCKUMH TPOIIECCAaMU U SBIICHUSMH, JIeIaTh
BBIBOJIBI M MPOTHO3bI HA OCHOBAHUH MOJIYYCHHBIX PE3YJIbTATOB;

YMCHHE BBIMOJIHATH JTA0OPATOPHBIC W TMPAKTUYECKHE PadOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJIBUTATh THIIOTE3bl, TPOBEPATH MX OKCICPUMEHTATbLHBIMH
cpenctBamu, (GOPMYJIMPYS II€JIb HMCCICIOBAaHUS, aHAIM3UPOBAThH IOJYYCHHBIC
PE3YJIBTATHI U JICJIATh BBIBOJIBI;

yMEHHE Y4acTBOBaTh B y4e€OHO-HCCIIEI0BATEIbLCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W METUIIMHE, MPOBOJUMON Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, W
NyOJIMYHO  TIPENCTABIATH  TOJYYEHHBIE  pPE3yNbTaThl HAa  YUYCHHYCCKHUX
KOH(EepeHITUAX;

yYMEHHUE OIICHUBATh THUIOTE3bI M TEOPUU O MPOUCXOKICHUH KU3HHU, YeTIOBEKa
M YEeJIOBEYCCKUX pac, O MPUYMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBPAICHHS
r100aabHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymied mpodeccroHaabHOM
JIESITENHHOCTH B 00JACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPHUU, CEIBCKOTO XO3SMCTBA, MHUIIEBON
MIPOMBIIINICHHOCTH, YTIYyOJsATh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIK  BHIOOP  COOTBETCTBYIOIIEH  mMpodeccuu ©  MPOJOJIKECHUE
OMONOTUYECKOTO 00pa30BaHUs B OPTAHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U

BBICHIET0 00pa30BaHMUS.



