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PaGouas nporpamMma cocraBjicHa Ha OCHOBE CJICAYIOIINX JOKYMCHTOB:

1. ®enepanbHOTO 3aK0HA OT 29 nexadbpst 2012r. No273-D3 «O6 o6pa3zoBaHuy B
Poccuiickoit @eaepanum» (C UBMEHEHUSIMU U IOTIOTHEHUSMM ).

2. ®enepaabHOTO rOCYIapCTBEHHOTO 00pPa30BaTEBHOTO CTAHIAPTa CPETHETO
obmrero oopazoBanwsi, yTB. mpukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413 (c UBMEHEHUSIMU U JOTIOJIHCHUSIMU ).

3. IIpuka3za MunuctepcTBa npocsenieHus Poccuiickoit @eaepanun ot 26.06.2025
Ne 495 «O06 yTBepxkaeHun QeaepaabHOro NepeuHs y4eOHUKOB, TOMYIIEHHbBIX

K MCTOJIb30BAHUIO TIPU PeATM3alMK UMEIOIINX FOCY/IapCTBEHHYIO aKKPEIUTALIUIO
00pa30BaTeNbHBIX MPOTPaMM HauaJIbHOTO 0OIIETr0, OCHOBHOT'O OOIIET0, CPETHETO
o0111ero oOpa3oBaHusl OpraHU3alMAIMU, OCYIIECTBISIOMMUMEU 00pa30BaTEIbLHYIO
NEeSATEIbHOCTh, U YCTAHOBJIEHUH MPEJEIBHOTO CPOKA UCIIOIb30BAHUS
VCKJIFOYEHHBIX YYEOHHKOB U pa3pab0OTaHHBIX B KOMIUIEKTE C HUMH YYEOHBIX
OCOOUH.

4. Yueonoro miana MOY Cremacckoit COII umenu I'epos CoBerckoro Coro3a
A.C. I'pumnna Ha 2025-2026 y4ueOHbIii r0J1, YTBEPKICHHOTO MPUKA30M JUPEKTOPA
mkoJsl, mpukas Nel68ot 01.09.2025.

5. O0pazoBaTenbpHOM TporpaMMbl cpeiHero odiero oopazosanus MOY
Cremacckoit COIL umenn I'epos Coserckoro Coroza A.C. ['pummna.

6.Canurapubix mpaBuin CII  2.4.3648-20 «CaHUTapHO-3MIUIEMHOJIOTHYECKHE
TpeOOBaHMs K OpraHU3ALMIM BOCIUTAHUA U OOy4YEHUSs, OTAbIXa U 03/I0POBJICHUS
JeTel M MOJIOEXKW»,  YTBEPKACHHBIX  MOCTaHOBJIEHUWEM [ 'JaBHOrO
roCyJapCTBEHHOTO caHuTapHOro Bpadya Poccuiickonn @enepanun ot 28.09.2020 Ne
28 (manee — CII 2.4.3648-20).

7.Cannrapubix mpaBwi U HopMm CanlluHa 1.2.3685-21 «I'muruennueckue
HOPMATHUBBI U TpeOOBaHUA K 0OECHeUYeHHI0 0e30macHOCTH U (WiH) O0e3BpPEeIHOCTH
JUIsL 4esoBeKa (PakToOpoB cpeibl OOUTaHUS», YTBEPHKACHHBIX MOCTAHOBICHHEM

['maBHOrO TOCYIapCTBEHHOTO CaHUTAPHOro Bpada Poccuiickor depepaunu OT
28.01.2021 Ne 2 (manee — CanlluH 1.2.3685-21).

8. MenepanbHOl paboyelt mporpaMmMbl CpeIHEro O0IIero 00pa3oBaHus
«buonorusy (yrayOneHusiit ypoBeHs) st 10-11 kitaccoB 06pa3oBaTenbHbBIX
opranuzaiuii — 2025r



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydyebHOMy mpeamery "buomorus" (manee - Owosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomnorus» wu
OCHOBHBIX TOJIOKEHUH (enepalibHOi pabodeil mporpaMMbl BOCIIUTAHUA.

VYuebubiii npeamer «buomnorus» yriayo6naéHHoro ypoBHs u3ydenus (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoW obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OPI'OC COO npoduiibHbIE
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YIIyOJI€HHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIA M3 JTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OPUEHTUPOBAH Ha
IPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
eI M 3aJadax HM3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeneseT 00s13aTreabHoe (MHBApUaHTHOE) IPEIMETHOE COIEpKAHUE, €r0
CTPYKTYpUpPOBAaHME [0 pa3feiaaM M TeMmaM, paclpelesieHHe I0 KiaccaM,
PEKOMEHJIyeT TMOCJIEe0BAaTeIbHOCTh M3YyYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIMI TPEEMCTBEHHOCTH C HW3Y4eHHUEM OHOJIOTHU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy IPOCMATpPUBACTCS
HaIllpaBJICHHOCTh HA  TMOCJEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHMsS K OKpyKawolled npupoAaHoi cpexae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOopMHpPOBaHUHM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW  JIESITEIIBHOCTH
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.



VYu4eOusbiii npeamet «buonorus» Ha ypoBHE CpelHero o0mero oOpa3zoBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIMU, OMOTEXHOJIOTUH, IBOITIOIMOHHOTO YYEHUS U HKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYAIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro COJEpKaHusl COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacuIMpeHbl U YyriayOJeHbl OHOJIOTUYECKHE 3HAHMSI O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME uYeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI IJIA MOCIEAYIONIEro
BbIOOpa mipodeccur. Bo3MoxkHa Takyke MHTErparusi OMOJOTMYECKUX 3HAHUU ¢
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMHUH, Teorpadru 1 MaTEMaTHUKH.

Crpyktrypa mporpaMMmbl 1o yudyeOHOMy mnipeametry '"buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH UM DBOJIOIMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, BOJIOLUN OpPraHMYeCKOro Myupa Ha 3emJie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIIPHOW M KJIETOYHOM OHOJIOrMH, SMOPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJCKIUH, OMOTEXHOJOTHH U CHUHTETHUYECKOM
OMONIOTHY, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
00y4aroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPaBUJ,
JIeXKAIIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOT000pa3MM M OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IOMyJIsIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
WCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMeKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH HapsAy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS



TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUIINX OMOJIOTHYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIONIb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHUU MHTEpEca K OMpenenEHHON obiacTtu
npo(hecCHOHANBFHOM JESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4e0HOT0 3aBeICHUs U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmxkeHnne 1enu Uu3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOIE€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIENYIOIIMNX 3aa4:

OCBOEHHUE O0YYAIOIMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHMHM, MHOT000pa3MM U OCOOCHHOCTSX OHOJIOTMYECKHX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCIIEIOBATEIbCKUMU  METOJAaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOruM, SMOpUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEJICKUMHU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTopu U B MpUpoae (HAOIOACHHE, HU3MEpEHHE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBlIaZIcHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHUTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLMAIBHO-)KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00JI€BaHUI, TIPABUJIA MOBEJACHUS B MPUPOJE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallUsiX MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Y 00Yy4AIONIMXCSI UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjIeMamMH, METOJI0JoTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX



WCCJICIOBAHUM, PENICHHS] OMOJIOTHYECKUX 3a7[a4, MOJACIIUPOBAHUS OMOJIOTUUECKUX
O0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTHYEeCKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHUS B MPUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXXaloIux Jrojied  (coOmrogeHuss Mep HOporiIakTUKd — 3a00JieBaHUMH,
obecrieueHne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOy4YarOIIMMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCII0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YIIIYyOJICHHOM
YpOBHE cpeaHero obirero oopaszoBanus, coctaBisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYHIIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJEp:KaHUs W HAMpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpPraHU3AIMSAX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHNE JTAOOPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX OMPENETSeTCs y4uTeIeM Ha OCHOBE  HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHbIE W TOWCKOBBIE HAyYHbIC HCCICIOBaHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), ouochepuniii. Ilpoueccbl, Hpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3allvsl, MeTaaHanu3. IloHaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux mgaHHBIX. OIEHKAa JOCTOBEPHOCTH MMOITYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosip30BaHWE Pa3IMYHBIX METOAOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKUMOHAJIbHAs e€AUMHULIA KuBoro. Mcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKCHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHS METOAOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METONOB KIETOYHON OUOIOTUHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranm3anus KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. Jlenatypamnus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununp. M'mapodunbHO-THApOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuoOMOJeKkyd. Mooenuposanue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpersr: JI. [Tomunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BelecTBa B cocTaBe OpraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi pabora «O0HapyxeHUE OCIKOB C TOMOIIBI0O KAaYECTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «MccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenne nuromnia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuil  (arpaHyssipHbIA)  SHAOIUIA3MATUYECKUN
petukynyM. CekpeTopHas QpyHkuus anmapata ['onpmxu. Moougurxayus 6enkos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTUIBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIMU MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpPOILIACTBI, XPOMOILIACTHI, JJIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUuKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enKOBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCIOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapPAKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE NPOKAPUOTHIECKON KIIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «MccnenoBaHue IasMoin3a W JAEIUIa3MOJn3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «/3ydyeHue  JABWOKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelIECTB B KieTke. DorocuHTes.
AHOKcuceHHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dbotocunTeza. CBeroBast u TeMHOBas gasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass paGora «M3ydyeHHe  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «M3yueHue (HEPMEHTATUBHOTO pPAaCIICILICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuHokucior. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsiprvle mexanuzmvl IKCNPECCUU 2eHO8 V
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekseTouHble (hOPMBI KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHbl YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaruz ooavuiux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «l'eHeTnueckuii Koa», «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunre3 JHK — perumkanupa. Ilpuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel  XpoMocoM. ['oMonormunsie xpomocombl. I[lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsinuss MuTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemas kieTtodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3y», «CTtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi pabora «HaGmronenne MuTo3a B KJIeTKax KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKICTOYHBIE TPHUOBbI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacrenuidt. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBarenbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TIe€HEpaTUBHBIE OpraHbl pacTeHuid. Opransl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBHJKEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEeBApeHUE. [IuTaHnWe MO3BOHOYHBIX XMBOTHBIX. OTHEmnsI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxxHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI NMO3BOHOUYHBIX KUBOTHBIX. Paborta
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpelus U 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PaOOThI OPTAaHOB BBIJCICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTemMamMu. Beigenenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MNPOCTEHIIMUX. 3almuTa Y MHOTOKIETOYHBIX pacCTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOM 3a1UThl. OUTOHIUBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIA UMMYHHUTET. BpoXIE€HHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PasgpaxumocTts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JI€MCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe O0KAEeBOTrO 4depBs», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPOINpENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUI, MOJIEIIH TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBble kieTku, win rametsl. Meno3. Craauu
Mmeiio3a. [loBegenue xpomocoM B Meito3e. Kpoccunrosep. buosmornueckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Meio3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3IUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTpAHEHUE B Ipupoje. Tumbsl pocra KUBOTHBIX. DakTophl
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHune u paszputue pacteHuil. 'amerodur m cropodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbDy, «l'amerorenesy», «CtpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJIOJIBHBIX U JBYIOJIBHBIX pACTECHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas pabora «/M3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJEeACTBEHHOCTH U HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJABl  TCHETUKU: THOPUJIONOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUSI.

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3us THOPUIOB nepBoro nokojeHus. [Ipasuno nomuaupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICAOBAHUE T'E€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy T'eHaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [lneioTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbI ajuilenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHsI PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOILIECCOB, MOBEICHUS W KOTHUTUBHBIX (PYHKIIMM.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun aposzodpuns», «Kapuorunm nruusy,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpallUM 3aKOHA HE3aBUCHMOTO HACJIEJOBAaHUS MNPU3HAKOB, MOJCNIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO Npolecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJBTYPHBIX pacTe€HUW. Ponp ceneknuu B CO3JaHUM COPTOB PACTEHHU U TOPOA
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcneiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKANW MYyTareHe3 Kak UCTOYHUK MyTalU Y KYJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYECHHE T'C€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YAyHueHus Cyuecmayrouux u co30aHus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopnas padora «/3ydeHrue COPTOB KyJIbTYPHBIX PACTEHUN U MOPO/I
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKkypceusi «OCHOBHBIE METOIBI M JOCTHMKEHUSI CEJEKIMA pPACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaOOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpanuumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO MU3MEHEHUSI U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus ©  COMATHUYECKHI
sMOpuorene3. lcrnonb3oBaHue TramionioB B CeleKUuH pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIIETOK U KJIOHUPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SAECP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CETbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKH COCTOSIHHS €ro 310pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OoOy4YalolmMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTaIpeIMETHBIC U TIPEIMETHEIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUNUCKON



IrpakIaHCKON UJAEHTUYHOCTU — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4EeHHIO  OMOJIOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IIPUCYIIMMHU CUCTEME
OMOJOrMYecKoro  0oOpa3OBaHMs, Haauuyue  NPA8OCO3HAHUS  SKOJIOTHYECKOU
KYJbTYPBL, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIC TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCHUMUCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMU U JyXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBWJIAMH W HOPMaMHU
NOBEJICHUSI U CHOCOOCTBYIOT IIpOlLlECCaM CaMOINO3HAHUSA, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsA, pPa3BUTHUS BHYTPEHHEN MO3ULMUM JIMYHOCTH, [ATPUOTU3MA U
YBAXKEHMS K 3aKOHY M IPABOIOPSAIAKY, YEJIOBEKY TPyZa U CTApLIEMY IOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOrO OTHOIIEHUS K KYyJIbTYPHOMY HAcleIui0 U
TpaJULUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoac u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS yueOHOro mpenmera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIeCTBa, pacIIMPEHUE >KU3HEHHOIO
ONBITA U OIBITA JEIATEIBHOCTH B INPOLECCE PeaIu3ali OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMSA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULIMHK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOr0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KeHHUE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHS
y4eOHBIX, TMO3HABATEJbHBIX UM MCCIEAOBATEIbCKUX 3a/1ad, YBaXKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3bIK W KYJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K NMIPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHNUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauiusiMu HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUIA;

MOHMMAHHUE IMOITMOHATBHOTO BO3ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢usuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoyyms:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWJI ©U  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3ndecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;



MOHMMAHUE 1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

TOTOBHOCTh K AaKTUBHOMW JESTEILHOCTH TEXHOJOTMYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3nyHbIM cepaMm NnpodhecCHOHANIbHON ACSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U pearTn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA IS
OKPYKarOUIEH CpeIbl;

OCO3HaHUE TJI00ATLHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHHE  TpaBWi  MNOBEACHUS B  MPUPOJE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
PKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAILATH UX;

HaJIMYue Pa3BUTOr0 SKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;



COBEPIIICHCTBOBAHUE SA3BIKOBOM M UWTATENIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBHS MEXKIY JIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupUuKu OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHpPOBaHUU PALMOHATIBHOTO HAYYHOT'O MBINIJICHUS, CO3IaHUU IEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHU MpoOeM
COXPaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHATIHLHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B LEJIX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTU oOydarommxcs, (GopMupyeMon
IpU U3Y4EHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOYEHHsS Ha OCHOBE HAyYHbIX (AKTOB HU
UMEIOLINXCS JaHHBIX C LENbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IIEHHOCTH HAy4YHOW MAEATeThbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa3OBaHHUIO |
caM000pa3oBaHUI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWWA MO OWOJIOTUW B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS  (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHMXCS
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeUUu(PUKYy METOJ0B TMO3HAHUS,
HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcCeNoBaHue,  HAOMIOIEHHWE, W3MEpPEHUE, OKCIEPUMEHT W JpYyrue);



YHUBCPCAJILHBIC y‘—Ie6HBIe I[eﬁCTBHH (HOSHaB aTCJIbHBIC, KOMMYHHKATHBHBLIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATIBHON
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETECHIIMH OOYYaloUIMXcs; CIIOCOOHOCTD
o0yJaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXTUCIUIIIIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS WM  YyHUBEpCaJbHble ydeOHble JCUCTBUA B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTUKE.

B pesynprare wu3ydeHus OHOJOTHM Ha YPOBHE CpPETHEro O0OIIero
oOpa3zoBanus y oOydaronierocs OyayT chOpPMHUpPOBAaHbI IO3HABATENbHBIC
yHUBEpCalbHbIe yueOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIC YUCOHbBIC
JEUCTBUS, PETYJISTUBHbIC YyHUBEpPCAJbHbIC Y4e€OHbIE JCHCTBUS, COBMECTHAas
NEeATEIbHOCTb.

MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH yueOHBIMU NM03HABATEJbHBIMH
AeCTBUSIMM:

1) 0a30Bble JIOrHYecKHUe AeCTBUS:

CaMOCTOATENbHO  (QOpMyJNIHpOBaTh W aKTyaJU3UpoOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATHM (BBIAEIATh UX XapAKTEPHbIC MPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpEeNeNATh LEAN JAEATeIbHOCTH, 3aJlaBas MapaMeTpbl W KpPUTEPUU HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAaKTOB U SBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBObI U 3aKIIOUYEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencTtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€H M OTHOILUEHUN B M3YyYae€MbIX OMOJOTMYECKHX OOBEKTaX, a
TaKK€  MNPOTHUBOPEUYMH  pa3HOrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBble HcCaeA0BATEIbCKIE eiiCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3324, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUH, MPEeoOpPa3OBaHUIO M TNPUMEHEHUI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHON TEPMHUHOIOTHEN,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajJauy,
BBIJIBUTaTh TUIIOTE3y €€ pEeIICHUs, HAaXOAUTh APTyMEHThI AJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHUsS 3aJaydl  pe3yJbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALMK (TEKCTE y4eOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMYECKUX CIOBapsAX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
UHGOPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

GbopMyIMpPOBATH 3alpPOCHl U MPUMEHSATH PA3NMUYHBIE METOJIbI MPU TOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKU, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TMPEACTABICHUS
Oouonornueckoi HHPopMaIu (CXxembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HHPOpMaLMEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTIJISTHOCTH;

BJIAJE€Th  HAaBBIKAMM  paclo3HaBaHUS M 3alUThl  WH)OpMaIuw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

1) o01enmue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3aJ]a4M, YYUTHIBATb MHTEPECHl M COTJIACOBAHHOCTH MO3ULMN JPYTUX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHUS U B3aUMOJICHCTBUS, MMOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYMIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh  1I€Td  COBMECTHOM  JIeATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenenarh pojad ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YyaCTHHUKAa KOMAaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE TPOEKTHI, OILEHUBATh HAEH C TO3UIMH HOBU3HBHI,
OPUTHHATBLHOCTH, MPAKTHYECKOI 3HAYUMOCTH;



OCYLIECTBJISITh I[MO3UTHUBHOE CTPATETMYECKOE IOBEAEHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranusamnus:

UCIIOJIb30BaTh OHMOJIOTUYECKUE 3HAHUS Ul BBISIBICHHUA MNpOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JEUCTBUAX U IMOCTYIKAaX M0 OTHOLIEHHUIO K JKUBOM MPHUPOJE,
CBOEMY 3I0POBBIO U 3710POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JAESTEIBHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JpyAULUMU B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IO3HABATEJIbHOM  pedeKkcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM NJIsi OLEHKU CUTYyalluu, BbIOOpA
BEPHOT'O PEILLICHUS;

YMETh OLIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpU AHAIN3E pE3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

PUHUMATh ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINW3E pe3yJIbTaTOB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YEJIOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydeHust  oOywatomuxcsi — Ouosorur. OHHM — BKIJIIOYAIOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJBI JEATCILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynabTaThl MPEICTaBICHBI MO
rojam U3y4eHus.

[IpenMeTHBIE pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TNPHUPOJBI W  pEIIeHHH TpobJieM  palMOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKIJIIOYACT:
OCHOBOITOJIATAONIME OUOJIOTMYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBmioBa — o 1nenTpax
MHOrooOpa3usi ¥ MPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOrO TMOKOJICHMS, PACIIEIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiosa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHMS, HWCIOJIb3YEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUMN, ’KUBOTHBIX U YEJIIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTCHHM, J>XMUBOTHBIX, 4YEJOBEKa, TMPOLECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKHUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTabonIn3M), MPEeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOTreHe3a, MOCTAIMOPHUOHAIIBHOTO Pa3BUTHSI,



Pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pa3BUTHUA  oOpraHu3ma  (OHTOreHesa),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBS3M MEXIy OpPraHOWIAMH KJIETKH W HX
(GYHKIUSIMHU, CTPOCHHWEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXIY
OpraHaMd W CHCTEMaM{ OpTraHOB y pPAaCTCHMI, >KMBOTHBIX M 4YEJIOBEKa U UX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMH
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTAaHU3MOB,
dTalmlaMu ASMOPHUOHAILHOTO PAa3BUTHS, TEHOTUIIOM W (HEHOTHIOM, (EHOTHUIIOM U
(dhakTOopamMu cpeibl OOUTaHUS;

YMCHHE BBISBIISTH OTIWYUTEIbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKa3aTeIhCTBAa POJICTBA OPraHMW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JIE1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpakTUYecKue paboThl, COOI0ATh
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencTtBamu, GOPMYIHpPYS IETb WCCICIOBAHUS, AaHATU3UPOBATH ITOTYYCHHBIC
pe3yibTaThl U JeaTh BHIBOIBI,

YMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKONM paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX

KOH(epeHUusX;
YMEHUE OLICHMBATh 3TUYECKHE acCIEKThl COBPEMEHHBIX MCCIIEIOBAHUI B
obnmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIIPABICHHOE W3MEHEHHME T€HOMa M CO3JaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHalIbHON
JESTENIbHOCTH B 00JIaCTH OMOJIOrMM, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOI'O XO34KCTBA, MUILIEBOM MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIH
WHTEpEC, HAIIPaBJIEHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHNE  OMOJOTMYecKoro oOpa3oBaHMs B OpraHU3alMsIX CPEAHEro
PO eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUS.
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'UU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHMSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHUSA o0pa3oBaHus

CdopMupoBaHHOCTH 3HAHUNW O MECTE U POJH OUOIIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B hopmupoBaHUHN COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TTIO3HAHUU 3aKOHOB IMPUPOJIBI U
pEelIeHNN KU3HEHHO BAKHBIX COLUAIBbHO-3THUUYECKUX, SJKOHOMUYECKHUX,
HKOJIOTHUECKUX TIPOOJIEM YeTTOBEUECTBa, a TAKXKe B PEIICHUU BOIIPOCOB
paIrMoHaIBHOTO MPUPOAOIIOIH30BaHUS, B POPMUPOBAHUH 1IEHHOCTHOTO
OTHOIIIEHUS K TMPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIaJIe POCCUNUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OHOIOTHH

Brnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHUS, UCHOJIb3yEeMBbIX B OMOJOTMUECKHX HCCIIEIOBAHUSAX >KUBBIX
O0OBEKTOB M DJKOcHUCTeM (OmucaHue, HW3MepeHue, MpPOBEACHUE
HaOo/IeHni); crnoco0aMy BBISBJICHUS W OLIEHKH aHTPOIOr€HHBIX
2 W3MEHEHUH B IIPUPOJIE.

YMeHHe BbIIBUraTh TUMOTE3bl, MPOBEPATH UX SKCIIEPUMEHTATbHBIMU
cpeactBamu, (GOpPMYIHpYsS IIeNb HCCIEAOBaHUS, aHATU3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI U IETaTh BBIBOJIBI.

BrisiBiieHrne 3aBHCHMOCTH MCXKAY HCCICAYECMbIMU BCIMYUHAMU,



00BSICHEHUE TOTYYEHHBIX Pe3yJIbTaTOB U (hOPMYITUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TCOPUN U 3aKOHOB

YMeHue BIAAETh CHCTEMOH OHOJIOTHUECKMX 3HAHHH, KOTOpas
BKJIIOYAET: OCHOBOIOJIArAIOIIME OUOJIOTMYECKHE TEPMUHBI M TIOHATHS
(KM3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BH[, MOMYJSIMSA, SKOCHCTEMa,
ouorieHo3, Ouocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWONONMMEpBI, JHCKPETHOCTh, CaMOPETYJILIHA,
CaMOBOCIIPOU3BEICHUE, HaCJIECTBEHHOCTb, W3MEHUYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);

Owosornueckre Teopuu: KierouHas Tteopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHHTEeTa II.
Opnux, M1.1. MeunnkoBa, XpoMOCOMHasi TEOPHUSI HACIIEICTBEHHOCTH T.
Moprana, 3akoH 3apozasimieBoro cxonactsa K. bapa, sBomtounoHHas
teopust Y. JlapBuHA, CHUHTETHYECKAas TEOPHUS HBOJIOLUUHU, TEOpUs
aaTponioreHe3a Y. [lapeuna; Teopus OmoreoreHo3a B.H. Cykauéga;
yuenue H.W. BaBunoBa o meHTpax MHOroo0pasusi U MPOUCXOKICHUS
KylIbTYpHbIX pacTeHuid, ydyenue A.H. CeBepuoBa 0 nyrsix H
HaIpaBJICHUSX 3BOJIOINH, yaeHue B.W. Bepranckoro — o 6mocdepe);
3aKOHBI (€IMHOO0Opa3Hsl TOTOMKOB IEPBOT0 MOKOJIEHHUS, PaclleIICHUs
MPU3HAKOB, HE3aBUCUMOIO HacjeAoBaHUs Ipu3zHakoB ['. Mennens;
CUEIUICHHOTO HAaclIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; TOMOJOTMYECKHX PSJOB B HACJIEICTBEHHOMU
n3MenunBocty H.M. BaBunoBa; reHetrmueckoro paBHoBecus JIxk.
Xapau u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaBwia (MuHuMyma fO. JIubuxa, sKoJOru4eckor mupaMuibl 4uced,
OMOMAacCChI U DPHEPTHH);

runote3bl (koarepBatHoit A.M. Omapuna, mepBuuHOro OyiboHa JIXK.

Xomnneitna, mukpochep C. Dokca, pudosuma T. Uek)

YMmenue peuiate IOHUCKOBBIC OMOJIOTHYECKHUE 3aJa4l, BBbIABIIATH
IMPUINHHO-CJIICACTBCHHBIC CBs3HU MCXKOY HCCIICAYEMBIMU
OHOJIOrMYECKUMHU 06’I)CKTaMI/I, nmpoueccamMm MW ABJIICHUAMU; O€JIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MMOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIMBAHHWA I PA3HbBIX THUIIOB
HacCJICA0BaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPI'MU B OKOCUCTEMAX (HGHI/I IHUTaHWA, ITUIICBBIC CeTI/I)

VYMmenune YCTaHaBJIMBATh B3aHMMOCBA3U MCXKIY CTPOCHUEM n



(GYHKLIMSMU: OPraHOMJOB, KJIETOK pa3HbIX TKaHeW, oOpraHamMu u
CHCTEMaMH OpraHOB Yy pACTEHUH, JKMBOTHBIX M YEJIOBEKa; MEXIY
JTaramMy OOMEHa BEIIECTB; ATallaMU KJICTOYHOTO IMKJIA U KHU3HEHHBIX
IIUKJIOB OPTaHU3MOB; 3TallaMi YMOPHUOHAIBHOTO PAa3BUTHS; TCHOTHIIOM
u ¢enorunoMm, QeHorunoMm U (QaKTOpaMu Cpeabl  OOUTaHMS,
mporeccaMy  SBOJIONUH; ABIDKYLUIMMH CHJIAMH  aQHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3JINYHBIX 3KOCHCTEM M TNPHCIOCOOJIICHUSAMH K HHUM

OpraHu3mMoB

YMeHue BhIICIATh CYIECTBCHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIIETOK POKAPUOT M IYKAPUOT; OJJHOKIECTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BU/IOB, 6HOI‘€OH€HO3OB, 3KOCHUCTEM U
Ouocdepsl; CTPOEHUST OpPraHOB W CHCTEM OpPraHoB PAaCTECHUH,
KHUBOTHBIX, YEJIOBEKA; IMPOLIECCOB JKU3HEICITEIBHOCTH, MPOTEKAOIINX
B OpraHM3Max pPACTCHHI, YXHBOTHBIX M YEJIOBEKA; OHMOJIOTMYCCKHX
mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HHpOpMamUM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO U TeTepOoTPOdHHOTO
TUIOB THMTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHe3a, OSMOpHOTeHe3a, MOCTAMOPHOHAIBLHOTO  PAa3BHUTHA,
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
B3aMMOJICHCTBHSI TE€HOB, TETEPO3UCa; JCHCTBUHA HCKYCCTBEHHOTO
orOopa, CTaOWJIM3HMPYIOMIET0, JBWXKYIIEIO W Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO M CHUMIIATPHUYECKOTO
BI/II[OO6p330BaHI/I$I; BJIMAHUA ABWKYIIHUX CHUJI O3BOJIOLMK Ha FeHO(i)OH}l
MOMYJISALUM; MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejle OOHuTaHus,
YyeperoBaHMUs HAIPaBJICHUM SBOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHCPIUH B OKOCHUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKH
BUPYCOB, KJETOK THPOKApUOT U OSYKapuoOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U AKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIECTB U MPEBpAIllEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTHYecKoro ooOmeHa,
XEMOCUHTEe3a, MHTO03a, Meio3a, OIUIOJOTBOPEHUS, pPa3BUTUS U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOTO 0TOOPA, BUA000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B dKOCHCTEMaX
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHH B

ouocdepe



VYmeHnue UCIOJIb30BaTh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJHKY JUIS JIOKa3aTelbCTBa
POZACTBA OPraHMU3MOB PA3HBIX CHCTEMATHUECKHX TPYII; B3aHMOCBS3U
OpPraHM3MOB M CpeAbl OOWTaHMSA; EJUHCTBA YEIOBEYECKHUX pac;
HEOOXOJMMOCTH 37I0pOBOTr0 00pa3a *KHU3HU, COXPAHEHHs pa3HOOOpa3us
BUJOB M DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOIBI M

qeI0BCcUCCTBa

YMeHue KpUTHYECKH OICHHBATh HWHMOPMAILHUI0 OHOJIOTHYECKOTO
COJIep’KaHusl; MHTEPIPETUPOBATH ITUYECKUE ACIEKThl COBPEMEHHBIX
UCcCleoOBaHU B OuWoOJIOTMH,  MEIUIMHE, OMOTEXHOJIOTHH;
paccMarpuBaTth rII00aTbHBIC 9KOJIOTUYECKHE poOJIEMBbI
COBpEMEHHOCTH, (hOPMHUPOBATH IO OTHOIICHUIO K HHUM COOCTBEHHYIO

ITIO3UILINIO



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

1.1

1.2

1.3

CoBpemenHass OHOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannblie ¢ Ouosiorueid. 3HaueHue OUOJNOTHH B
MPAKTUYECKOW JIESITEIIbHOCTU YEJIOBEKa: MEAUIMHE, CEJIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIOXKHOCTH U
YHOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, AKOCUCTEMHBII
(buoreoneHoTYeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBaHUS

MaTCpruun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaruzanus, Mertaadaimui. IloHsTme o 3aBUCMMOM ®  HE3aBUCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaXKeHUs pe3yJbTaTOB JKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKIIMOHANIbHAS €AUHMIIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[lnetinen, P. BupxoB). OCHOBHbIE NTOJIOKEHUSI COBPEMEHHOM KJIETOUHON TEOPUHU.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCII, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,



TEIUIOpErysaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYECKas pOJlb.
Ponb kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne monumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypaius.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIum 6enKoB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJIUTOCaXapuabl M IOJIHCAXaPUIBL.
OO0muit mmaH cTpoeHuss W (PU3MKO-XMMHUYECKHE CBOICTBA  YIjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlummuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccudukanus nunumos.
Tpurnuuepunsl, dochonunuas, BockH, cTepouabl. buonorumueckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBeie kucinorsl. JIHK u PHK. Crpoenune HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectonaxoxaeHue u 6uonorndeckue ¢pynxnuu JHK.
Bunel PHK. @ynkunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBenupoBanue JIHK.

CtpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

23

Tunsl  kieTok: dykapuoTHueckas M mIpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuotudeckoil kierku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (ruazmanemma). CTpyKTypa Iuia3MaTuieckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haromuro3. Dk3ouuTo3. KietouyHas cTeHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Ilutozons. [lutockener. JIBukeHwe wnuToiasmel. OpraHouabl
kiIeTku. OpHoMeMOpaHHBIE OpraHOMAbl KJIETKU: DJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (yHKIMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. ['mamkuit
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(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekpeTopHas QyHKUUSA
annapara [osnbmku. TpaHcmopr BemecTB B KiETKe. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne W (pyHKIMHM MUTOXOHApPUN M miactuj. llepBUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIUX  JIYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocomel. MukpoduiaamMeHTb. MeIieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHME U JBHKEHHME >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LleHTproIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHns. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3YKApUOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obOecrieueHne KieTku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA W MEXaHM3M JICHCTBUS.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTAaTUBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYECKHX BewlecTB B KieTke. PortocuHTe3. Poib
XJIOpOIUIacToB B mporecce (orocuHTeza. CpeToBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOpPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne (HOTOCHHTEA.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, >Kele300aKTepuu, cepoOaKTEPHH, BOJAOPOJHBIC OAKTEpUHU. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS H HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. [loaroroBuTenbHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHUE. Poab MUTOXOHIpHN B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaKuuu.

OxucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLUAX
MaTPUYHOTO cuHTe3a. Peann3anus HaciaencTBeHHOM nHpopMmarun. ['eneTrnueckuii
KoJI, ero csoucrBa. Tpanckpumnuusa — Marpuusblidi cuHTe3 PHK. IIpuHnummnsr
TPAHCKPUIILIUU: KOMIUJIEMEHTAPHOCTh, aHTUIAPAIIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OumocuHTe3a Oenka. KonmupoBanue amuHOkucHOT. Pomb pubGocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perynsauus oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycesl — HekierouHsle (OpMBI KM3HH U OONMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii mwmkn, ero mepuonbl U perymsiusa. HWurepdasza u  MUTO3.
OcobeHHOCTH TIPOIecCcOoB, NpoTekammx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunre3 [JIHK — permumkanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsr. Ctpoenue xpomocom. Tenomeps! n
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarioniHbil - Habopbl  XpomocoM. ['omosornynsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jenenune xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tunsl mMuTo3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3a.
Perynsus mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietounasi rudens
— anonTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M KakK OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bumbl  O6ecmosoro  pa3MHOXKEHUS: TMOYKOBAaHWE, CIHOPYJISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxkenue. [lonoBeie kaeTku, uin rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMsica Meo3a
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1 TI0JIOBOTO Ipolecca. Melo3 U €ro MeCTO B )KU3HEHHOM IUKJIE OPraHU3MOB.
[IpenzaponpiieBoe pa3Butue. l'amMeroreHe3 y »XKMBOTHBIX. IlosIOBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenue mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U 3IMOPHUOHATIBLHOE pPa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpobierune. Tunsr apodnenus. OcodGeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JIUCTKU (racTpylisilus). 3akiajaka
OpraHoOB W TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KaK pE3yJbTaT HEPaApXUUYECKUX B3aUMOJECHCTBUU T€HOB.
Bnusnue na >MOpHOHANIbHOE pAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronansHbIi iepuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3Hau€HUE MPAMOrO M HEMNPSAMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpBl peryisuuu
pocta KHMBOTHBIX M denoBeka. CTamuu MOCTIMOPHOHAIBLHOTO PAa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHe3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHuMe CIop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHui. OOpazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHM KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHUE IIOHSATHS U CHMBOJEBL 1 OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/'I IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[LI, T'CHOTHII, (I)GHOTI/IH.
OcHoBHbBIE MCTOAbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokoseHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyrouee ckpemuBaHue. IIpomMeXyTOuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JlurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOI'O

HacCJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO



CKpEILIMBaHUS.
CueruienHoe HacienoBanue npuszHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENEeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpOraMeTHbIN MoJ. ['eHeTnuyeckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

l'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onuctas. [Tonumepus
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BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMHEpOBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUINMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ HX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PsIIOB B HaclneAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuyenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4EeHUsT TEHETUKM  YEJOBEKAa: TIE€HEAJOTMYECKUU,
OM3HEILIOBEBIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-TE€HETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIE/ICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJbTYPHBIX PAacTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNell Mo noroMcTBy. OTOOp MO TE€HOTUIY C IOMOILBIO OIEHKHU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKIIMOHHON pa0oThl. PaqnannoHHbIi 1
XMMHUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMil y KyJIbTYpHBIX (opm
opranu3moB. Hcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust ICXOAHOT0 MaTepraia JUlsl CeEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekumu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaguluoHHAas  OHOTEXHOJIOTHS:
xje0orneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W MepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHu4€CKOro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHS U JKU3HEAEATEIBHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIETOYHbIE TPUObI, OJHOKJIETOUYHbIE BOJOPOCIH, IpYyTrUe
IIPOTHUCTHI. KononnanbHbie OpraHHu3MBblI. JIBI/I)KGHI/IG OOHOKJICTOYHBIX OPTraHU3MOB!
amMEOOUAHOE, KI'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHoOrokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOUYHOIo opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TUIBI PacTUTENbHBIX TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocty cTpoeHUs, PYHKIMN U pacClOIOKEHUS TKaHEH B OpraHax pacTeHHM

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTECHUMN: TPOIIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cuctembl pacTeHuid. Beinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOM
3amuThl. OUTOHIIUIBL.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BemiecTBa M UX 3HAYCHHUE

MHOrok/ieTouHbsle  KMBOTHBbIE.  B3aMMOCBS3b  4acTe€il  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opradbl U CUCTCMbI OpPTraHOB MHOI'OKJIECTOYHOI'O OpraHuU3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX M YeloBeKa. THITBI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIMHUTEIbHAsA, MBbIIICYHAs, HEpBHasl.
OcoOenHoctu cTpoeHHs, (YHKUMH U pacmoiioKeHUsT TKaHEW B oOpraHax

JKHBOTHBIX U YCIIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOUHBIX JKMBOTHBIX. Ilutanue sxuBoTHBIX. IIuTanHme
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cUCTEMa 4eloBeKa. MeXaHu3M
BEHTWISIMK JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJIOIMOHHBIE  YCJIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opraHu3zMoB. Brienenue y
XKUBOTHBIX. COKpaTUTENnbHbIE Bakyosn. Oprassl BbiaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIJIEIUTEIbHON CUCTEMAMH. BblieneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. I[lokpoBBI H uX

MIPOU3BOTHBIE.
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PaznpaxxuMocTh U perymisanust y opranu3MoB. Pa3apakuMoCcTh y OHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJsus y MHOTOKIETOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pedieKTOpHas peryisilusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOU
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3¢GHEKTUBHON (YHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmotamamo-runodusapHas

cucrema. Pediekc u pednekropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI
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3amuTa opraHuzMa ot Oone3zHel. MIMMyHHast cuctema yesoBeka. KierouHslil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crennu(uIecKuit
umMmyHuTeT. Teopuss  KIOHaJIbHO-CENEKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHusmMoB. Poib

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus
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Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmpbHas TOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[BI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOHOCTHOe u BHYTPUKIICTOYHOC

MUIIeBapeHne
ITokpoBbl m wux mnpowusBoiaHble. Oprasbl BblaeneHus. I[louxu. CrpoeHue u
¢byHkmoHnpoBanue HeppoHa. OuUIbTpaLUs, ceKpelus U 0OpaTHOE BCACHIBAHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI WU HUX pa60Ta.

CTpoeHue U TUIIBI COEAMHEHUS KOCTEMN

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtormonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHas ACATCIbHOCTD 4. I[apBI/IHa.



JiBmokymue cuiiel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pPa3sMHOXEHHsI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckor teopuu Bomonuu (CTD). HeltpanbHas Teopwus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYeHHUE BOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECCTBCHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauHuua 3BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsALUd. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

DOnemMeHTapHbIe (GaKTOpPHl (ABWKYIIHE CHIIBI) OSBOJIONUU. MyTalmoHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIEHHbIE HM3MEHEHHUS 4YacTOoT ajuleliell B momymsauusax. Oddekt
OCHOBATEJIS. Murparuu. W3onsmus TOTYJISALIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orosoruueckast (pernpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBmsoomuid  ¢dakrop dBomouud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLINI
(mu3pynTuBHEI). [TonoBoit 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHM3MOB  KaK  pe3yJlbTaT  MHKPOIBOJIOLHUH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHUNH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantanuu. [lpumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBaHue kak —pe3ysbTaT
MUKposBoJtoiu. M3omsamus — xiarodeBoil (akrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOIIOLUOHHBIX TPOLECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKPOIBOIIONMSA U KOIBOJIOIMS TMApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTONUYHMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI O0PHObI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOdIBOMIONWHU. [lameoHTONOrnYecKre METOAbl U3YYCHHS
sBoonmu. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3ydeHus sBomonun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emn. Buasl-sHIeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA



6.4

SBONIOLMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBICHHS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHbI
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHMEe M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHUS  DBOJIOLHUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTeHETHYESCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuiia) 3BojronuU. HeobpaTUMOCTh 3BOJIOLUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNPOUCXOXKICHMsSI JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JJoHay4Hble IPEACTAaBICHUS O 3apOKICHUM KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKJIECHUS JKU3HU U €€ ONpPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. TIlactepa. IIpoucxoxkieHue >KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHMYecKUX
BemlecTB u3 Heopranuuyeckux. Omeir C. Mumepa u I'. KOpu. O6pa3zoBanue
nosnMepoB u3 MoHoMmepoB. KoauepBartHas runorte3a A.M. Onapuna, rumoresa
nepBuuHoro OynboHa JIk. XonjeilHa, reHetuueckas runore3a I. Mémnepa.
Pu6o3umser (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckomaemble OpraHMYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3Ma. BO3HMKHOBEHHWE TEPBBIX OIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxokeHue MHOTIOKJIETOYHBIX OpraHu3mMoB. Bo3HHMKHOBEHuHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(hO3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHMe MMM cymHd. CeMmeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benyackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpa0BbIe XUBOTHBIE. JKU3HB B BOJE. DBOJIONUS TTO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii n pentwimid. I[IpoucxoxaeHne MICKOMUTAOIIUX U
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ntun. [lpuamun xarodeBoro apomopdosza. OcBoeHUE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeil, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIMMaTa M TeOJOTHYSCKUX
nporieccoB. [losiBieHNE U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCJIOBHS U BIUSHUE HA TA30BBIA COCTaB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuunbl u
CJIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUI KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomonoruu. Meronsl aHTponosiornd. CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3HOJIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTanyus yenoBeka OT )KMBOTHBIX. [IpsIMOX0KIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIILHON
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTUYECKHE, COIHabHBIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIOTreHE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEKH JIIOIEH.
YenoBek  yMenblii, IEpBbIE  H3TOTOBIEHUS  opyauil  Tpyna. Yenosek
MPSMOXOJISAIIMNA W TIEPBBIA BBIXOA oA 3a mpenensl Adpuku. Yemosek
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KakK BUZ JIOJIEH XOJOAHOIO KiIuMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneinamMu AQpuku.

DBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
apeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISLHUIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeonHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (PKBaTopuanbHas), MOHTOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EaunctBo  uyenoBeueckux pac. HayuHas  HecCOCTOSTENbHOCTh — pacu3Ma.
[IpucnocoOneHHOCTh YeloBeKa K pa3HbIM YCIOBHUSAM OKPYXKAIOLIEH Cpesbl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU




7.1

7.2

Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMH HAyKaMH.
Metoner skonoruu. lloneBeie HaOMIOAEHUS. ODKCHEPUMEHTHI B  OKOJIOTHH:
MpPUPOAHbIE W JiabopaTopHble. MoJenupoBaHUe B JKOJOTUU. MOHUTOPHHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH ux JAedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albumoTHyeckue, OUOTHYECKHE, aHTPOIOIECHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdyeckux ¢akropos. IIpaBuio
muaumyma (K. Ilmpenrens, 0. JIubux). TonepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojornyeckuii akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTtypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonornyeckuilt ¢akrtop. IIpucnocobnmenus pacreHMH K
noJIepKanuto BoxHoro Oamanca. Kiaccudukarmust pacTeHWid MO OTHOIICHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. l[IpucnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmsl. BHenHne u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. [IpucnocoOaeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHI
AKU3HU.

XKuznennnle Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HeHHbIE
(GbopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYyCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMSI U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHHYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, (¢dabpuyeckue). 3HauEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUU. HOHYJ'ISIHI/IH Kak Ouoyornyeckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
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7.5

OuoJ0TUHM BUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHbIE TOKa3aTeNu MOMYJSLUUUA: YUCIECHHOCTb, IUJIOTHOCTb, BO3pacTHas WU
MoJIoBasg CTPYKTypa, POXKIAEMOCTb, HPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUs.

DKkoJyioruueckasi CTpykrypa mnonyisuuu. OIeHKa YUCICHHOCTH TOMYJISIIUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MogaenupoBanre JAWMHAMUKWA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perynsuus 4MCICHHOCTH MOIMYJISIUA: pOJib
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. ODKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »SKoNOrMYEecKOW HuIIe BUAa. MecTtooOutanue. MHoOroMepHas
MoJenb 3dKojorndeckod Humm Jk.M. XarunHcona. Pasmepsl 3KOJOTHMYECKOH
Huiy. [loTeHnmanbHas 1 peaaTn30BaHHAS] HUIIIN.

Bun xak cucrema mnonynasuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPAIlMd  YKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. JKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBbHBIE OJOKW OPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduyeckue 1enu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIIECCMM M WX TMPUYMHBL. AHTPONOTe€HHBbIC BO3JCUCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opojckas ¢uopa u
¢dayna. CuHaHTponU3aIus TOpoACcKoi (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh
OpraHU3MOB, TMOMYJSIMUA W OSKOCHUCTEM B YCJIOBHUSIX E€CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3JICHCTBUN

buochepa — oOmemnanerapHas o6onouka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocUcTeMbl.  Jl[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNCHMIT B Onocdepe.

3onanbHOCTh OMocdeprl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANA U
onocdepHbIX QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOINOTreHHOE BO3JICHCTBHE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
pPacTUTENLHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAHbI MPUPOIHI.
Kpacubie kauru. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Borannveckue calibl U 300JI0TUYESCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA M IMPHUPOJIBI.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



