MUHUCTEPCTBO ITPOCBEILEHNS POCCUIMCKOM ®EJIEPALIN

JlenaprameHT 00pa3oBaHus U HAYKH TroMeHCKON 00JacTu
Otnen obpazoBanus anMuHUCTpAaUu COPOKMHCKOTO MyHUIIMIIATBHOTO pailoHa

PACCMOTPEHO COI'JIACOBAHO YTBEPXKJIEHO
pemenueM [IIMO yuureneit 3amMecTuTeNb AUPEKTOpa 1O N.0. QupexTopa
MAOY Copoxunckoit COLI YBP MAOY CopoxuHckoit

Ne3 MAOY Copoxkunckoit COILI COIL Ne3
npoTokoa Ne 1 No3 Benukas
oT 29.08.2025r. Benukas AN.

AN. [Tpuka3z Ne 67/1 — O/
29.08.2025 1.
PABOYAS ITPOT'PAMMA

yueOHoro npeamerta «buosiorus. Yriry0jeHHbI YPOBEHb

s obygaroruxcst 10 kimacc

¢. bospmoe CopoknHo




HOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMYy mpeamery "buonorus" (nmamee - Ouojorus) Ha
YpOBHE cpeqHero obiiero oopa3zoBaHusi pa3padoraHa Ha ocHOoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriny6néHHoro ypoBHs u3yudeHus 10 kiacc
ABJIAETCS OJTHUM W3 KOMIIOHEHTOB MpeAMETHOU oOnacTu «EcTecTBeHHO-HayuyHbIE
npeametel». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbie y4eOHBIC
OpeIMeTbl, H3y4yaeMble Ha YriIyOJnEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepeHimanu  OOy4eHHs] Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHus U
OpU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeTHUM NpodecCHOHATbHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs
KOKIBI M3 O3TUX Y4eOHBIX NPEIMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
OPUOPUTETHOE PEIICHHE O00pPa30BATENbHBIX, BOCIHUTATENBHBIX WM Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTanued o0y4arouuxcsi W CTUMYJIHPOBAHUEM
UHTepeca K KOHKPETHOH 00JIacTW Hay4yHOTrO 3HaHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HOoMy nipenmMety "buonorua" naér npencrabieHue o 1EIH
U 3a/1auyax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriyOinEHHOM ypOBHE,
omnpejensieT o0s3aTeNibHOE (MHBApUAHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeleieHre M0 Kiaccam,
PEKOMEH/yeT TMOCIeA0BATeIbHOCTh H3Yy4YeHUS Y4YeOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpamme 1o 6uoaorun peaan3oBaH
TIPUHIIAIT IPEEMCTBEHHOCTH C U3Y4Y€HHEM OUOJIOTUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Omarogaps YeMy MpOCMATpHUBAEeTCs  HANpPaBJICHHOCTh  Ha
MOCNIEyIOIIee pa3BUTHE OWOJIOTMYECKUX 3HAHHWM, OpPHUEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-Hay4HOT'O  MHUPOBO33PEHHs,  SKOJIOIMUECKOTO
MBILUICHUS, TIPEJCTABICHUH O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE OEPexHOrO
OTHOIIIEHUS K OKPY’Karolle MpUupoIHO cpesie. B mporpamme 1o OHMOJIOTHM Takxke
MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO mpeaMmeTa
«buomoruss» B peamuszanuu  TpeboBanmit DPI'OC COO K TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJbTaTaM OOyYeHHUS U B
dbopMHUpOBAaHUM  OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHOW  JESATEIHHOCTU
Oo0y4arouMxcs MO OCBOCHHUIO COJEpXKaHUS OMONOrMYecKoro oOpa3oBaHHA Ha
YpOBHE CpeAHero oo1ero 00pa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBeplIaeT OHOJIOrMYecKoe O0Opa3oBaHWE B I1IKOJIE W OPUEHTUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUil oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMONOruMu, 3MOPHOJOTMH M OUOJIOTMH pPa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCSA K MOCIHEAYIOIIEMY MOJYyYEHHUIO
OMoJIOrM4ecKoro  o0Opa3oBaHuUs B By3aX U OpraHu3alMsIX  CPEIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHbIX TMpPU  HU3y4YEHUU  OOyHarOIMIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX PA3/eJI0B OMOJOTHHA HAa YPOBHE OCHOBHOIO
oOmero oOpaszoBanusi, B 10 kjacce 3TH 3HaHUSA MOJNyYarOT pa3BuUTHE. Tak,
paclIMpeHbl U YriyOsieHbl OMOJOrMYEeCKHME 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me uYeJoBeKa, OOIIMX 3aKOHOMEPHOCTAX IKU3HH,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEJICHUS MMPUKIATHOTO U TTOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJISl MOCIEIYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OWOJOTMYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYUYAIOIIUMHCS TMPH H3YYECHUU
bu3nKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o ydeOHoMy Tmpeamery "buomorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA TMOAXOAbl K M3YUYEHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, IBOJIIOIIMK OPTraHUYECKOTO MUpa Ha 3emIie,
COXpaHEeHUs1 OMOJIOTMYECKOT0 pa3HooOpasus mianeTsl. Tak, B 10 kiacce u3ydarorcs
OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOM OMOJOTHUH, AMOPHUOJIOTUU U OHOJIOTHUHU
pa3BUTHSI, TEHETHUKU M CEJIEKIUU, OMOTEXHOJOTUU U CHUHTETHYECKOW OMOIOTHH,
AKTyaIM3UPYIOTCS 3HAHUA OOYy4aloluXcsi MO0 OOTaHWUKE, 300JI0TUH, AHATOMUH,
(bH3HOJIOTMH YeJIOBEKA.

VYyeOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECMEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUI M 3aKOHOB, HJICH, IPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOT000pa3uM W OCOOCHHOCTSX KJISTKH, OpraHW3Ma, IOIYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOLUINXCA HAYYHBIX JTOCTHIKEHUSAX, COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH, IPUKIIAIHBIX aclleKTax OMOJIOruuecKux 3HaHuM. J{is
pa3BUTUS M TOAJECPKAHUS MHTEpeca OOy4arommxcs K OHONoruu Hapsagy co
3HAYUTEIbHBIM OOBEMOM TEOPETUUYECKOIO MaTepuasa B COAEPKaHUU MPOrPaMMBbI
1no OMOJOrMH MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS U Pa3BUTHUS
TOW MM UHOM 001acT OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B PEIICHHE BAXKHEUIINX OMOJIOTMYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHUE  OOYyYaloOIIMMHUCA 3HAaHUSAMH O  CTPYKTYpPHO-(YHKIHMOHAIBHOM



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ TPHOOPETCHHE YMCHHM
HCII0JIb30BaTh 3TH 3HaHUSA B (DOPMUPOBAHUM MHTEpPECa K ONpeAesIEHHON 00sacTu
po(ecCUOHaNbHON JIeATEbHOCTH, CBSI3aHHOM € OWOJIOrHe, WM K BBIOODPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTiwkenne Tienu wW3ydeHHs ydyeOHoro mpeamera «bwonorus» Ha
yry0aEHHOM YPOBHE 00€CIIeYnBaCTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI OMOJIOTMUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIECIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
NPaBWJIaX, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOCHUHU, MHOT0OOpa3uu M OCOOCHHOCTSX OWOJIOTHYECKUX CHCTEM (KJIeTKa,
OpraHu3M, MOMYJISIIUs, BU, OMOTEOIIeHO3, Orocdepa); 0 BBIAAIOIIUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYalOIIUXCA C METOJaMH TO3HAHWS >KHBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOW W
KJICTOYHOM OMOJIOTHH, SMOPHUOJIOTUN ¥ OUOJIOTHH Pa3BUTHS, TCHCTHKU M CEJICKIIHH,
OMOTEXHOJIOTUM W CHHTCTUYCCKON OMOJIOTUH, TaJICOHTOJOTHH, JKOJIOTHH);
METOJIaMH CaMOCTOSITCJIBHOTO TPOBEACHUS OWOJIOTMYECKUX WCCIICIOBAaHUN B
naboparopuu W B Tpupoje (HaOJIOJEHHE, U3MEPEHHE, DKCICPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJICHWE OOYYAIOUIMMUCS yMEHHSIMHU: CaMOCTOATENIbHO  HaXOAWTh,
aHAIM3UPOBATh U HCIOJIb30BaTh OMOJOTHYECKYI0 HH(POPMAIINIO; TOJIB30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CUMBOJIMKOWN; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIUAIbHO-3KOHOMUYECKUMH U  SKOJOTUYECKUMHU
npoOyieMaM 4YeJOBEYeCTBa; OIEHMBATH IOCIEICTBUS CBOCU CSATEIBHOCTU TIO
OTHOIICHUIO K OKPYXKAIOIIeH NPUPOAHOU cCpelie, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIWMX  JIIOJIel; OOOCHOBBIBAaTH MW  COONIOAATH  MEpBI
npouIaKTUKH WH(PEKIIMOHHBIX 3a00JICBaHMM, MpaBHJIa MOBEACHUS B MPUPOJIC U
obecrieueHus1 OE30MACHOCTH COOCTBEHHOW KM3HEACATEILHOCTH B YpPE3BBIYAHHBIX
CUTyallUsIX TPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YYAIONIUXCSI UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITUSAMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEIMIAaeMBIMU €10 MPOOJIeMaMH, METOI0IOTHEH
OMOJIOTUYECKOTO MCCIICIOBAHUS, IIPOBEACHUS IKCIIEPUMEHTAIBHBIX MCCIIEIOBAHU,
perieHusi OWOJIOTMYECKUX 3a]lad, MOJACIUPOBAHUS OMOIOTHYECKUX OOBEKTOB W
MPOIIECCOB;

BOCTIUTaHUE Y 00YyJarONIuXcsl ICHHOCTHOTO OTHOIIEHUS K )KUBOW TPHUPOJIC B
IIEJIOM | K OTAEIBHBIM €€ 00beKTaM U SBICHHUIM; (DOPMUPOBAHHUE IKOJIOTHUECKOM,



IreHEeTUYECKOU TPaMOTHOCTH, O0ILEN KyJIbTYPhl OBEACHUS B IPUPOJIE; MHTErPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHUMU;

npuoOpeTeHre  OOydalIUMHUCS  KOMIETEHTHOCTH B PAallMOHAJIbHOM
MIPUPOAOIIOIB30BaHNH (COOJIIOIEHHE TIPABUII TOBEACHUS B IPUPOJIE, OXPaHbI BUJIOB,
IKOCHUCTEM, OHochepnl), COXpPaHEHUH COOCTBEHHOIO 3J0pPOBBS U 3J0POBbS
OKpYXXaromux Jrojeid  (coOmomeHuss wMep npouiakTuku — 3a0o0JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTU KU3HENEATEIbHOCTH B YPE3BBIYAHHBIX CUTYyaIUSAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BAHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM JKU3HMU;

co3JaHue  yCIOBUM  JUIsi  OCO3HAaHHOro  BbIOOpa  OOydaromUMHCS
VHIUBHUAYaTbHOU oOpazoBaTebHOM TPAEKTOPHUH, crocoOCTByOIIEH
nocieaymomeMy mnpodecCHOHAaTbHOMY CaMOOIPEACNICHUI0, B COOTBETCTBUU C
UHAUBUAYATbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3YYEHUE OMOJOTHMU Ha YIIIyOJIEHHOM
YpOBHE cpeliHero obiiero odpazoBanus, cocrarisieT 204 vaca: B 10 ximacce — 102
yaca (3 4aca B HEJIEJ0).

OT60p opraHu3aMoHHBIX (HOPM, METOJO0B U CPEJACTB OOyUCHHs] OHMOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEpKaHHUsS U HampaBIEHHOCTH Ha
NPOJOJIKEHHE OMOJOTrMYEeCKOro O00pa3oBaHUs B  OpraHU3alUSgX CPEIHETO
npodeccuoHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTeNbHBIM yCIOBUEM MTPU 00YUYEHUN OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
ABJIAETCS TIPOBEJEHUE JTA0OpPATOPHBIX M MpakTUdeckux pabot. Takxke ydactue
0oOy4JaromuXxcs B BBIMOJIHEHUU MPOEKTHBIX M y4EeOHO-HCCIENOBATENbCKUX PaloT,
TEMAaTUKa KOTOPBIX ONPEEISICTCS] YUUTEIEM Ha OCHOBE UMEIOIINXCSl MaTepuaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBHIA.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue MpoOrpamMMbl, BBIIEICHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHnHasi OuojorUs — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouoniornu.  buonornueckue HaykKdu U HU3ydyaeMmble  UMHU  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHbIC MCCICJOBAHUS B
OMOJIOTHH.

3naueHue Ouojoruu B (HOPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYyUYHOMU
kaptuHbl mupa. I[lpodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJIOTUM B
MPAKTUYECKON JEATEIbHOCTH 4YEJOBEKAa: MEIULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Moptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apen, I'. Mengens, B. 1. Bepnanckuu, U. I1. [laBnos, 1. U. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /I. K. benses.

Tabnmuuel u cxembl: «CBsi3b OHOJOTMH C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX U3yUYeHHE

JKuBble cucTeMbl Kak peAMET U3ydeHusi 6nosoruu. CBOMCTBA KUBBIX CUCTEM:
€IUHCTBO XHMHYECKOTO COCTaBa, NMCKPETHOCTh M ULEIOCTHOCTb, CIIONKHOCTh H
yHOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3auyy >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJIAMOHHO -BUIOBO, SKOCHUCTEMHBIN
(bmoreoneHoTHdeckmii), OwmochepHurii. Ilporecchl, TpoHCXOAANIE B IKHUBBIX
cuctemax. OCHOBHBIE TpH3HAKU >KMBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3aIINH.

N3yuyenue xuBbIX cucteM. Metoasl Ouonormueckor Hayku. Habmronenue,
U3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHaTue o 3aBUCUMON 1
HE3aBUCUMOW mniepeMeHHOU. IlnaHmpoBanme skcnepumenTa. [loctaHoBka w
npoBepka rumnote3. HyneBas runore3a. [lonarue BBIOOPKH M €€ HOCTOBEPHOCTD.
Pa3opoc B Ouonornuyeckux JaHHbIX. OIlLIEHKAa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ynabTaTtoB. [IpuumHBl HCKaXeHUS pPeE3yJIbTaTOB J3KcrepumeHTa. llonsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u  cxembl: «OCHOBHBIE TpPU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpraHU3allMU KUBOU
npupoasl», «CTpOo€HUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEYECKOro opraHuszMa», «buoreonenos», «buocdepa», «Metoabl
M3y4YEHUS JKUBOW MPUPOIBI».

O6opynoBanue: 1abopaTopHoe 000pyIOBaHUE JIJIsi TPOBEACHUST HAOIOICHHUI,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE paA3IMYHBIX METOJNOB  IIPU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buosiorusi Kji1eTku

Knerka — cTpykTypHO-QyHKIMOHaIbHAs eauHUIA >kuBoro. Mcrtopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHHUS COBPEMEHHON KJIETOUHOMU
TEOPHH.

MeTtonpl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOMUS,
xpomatorpadus, eKTpodope3, METOJ MEYEHBIX aToMOB, Au(depeHInaIbHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue Qurkcuposanmvix
K1emok. DNEeKTpOHHash MUKpockonusa. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

IToptpetsl: P. I'yk, A. Jleenryk, T. IllIBann, M. llIneiinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBON MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID),
«HcTopus pa3BUTHS METOJIOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass padora «l3ydyeHue MeETOJOB KIETOYHOM OHOJOTHH
(xpomartorpadus, anekrpodope3, audbdepeHmaTbHOe HEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTaB KJIETKU. Makpo-, MHUKPO- U YJbTPAMUKPOIIIEMEHTHI.
Bona u e€ ponb Kak pacTBOpHUTEIISL, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpErysiuuu. MuHepallbHbIE BEIECTBA KIETKH, X Onoyiornyeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KIETKH. buosiornueckue noauMmepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoi Moisekyinbl. [lepBuuHas
CTpYKTypa Oenka, mnenTuaHas CBs3b. BTopuuHas, TpeTHU4HAas, 4YETBEPTUUHAS
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukainuss  OelIKOB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, AUCAXAPUIbI, OJIMTOCAXaPUIbl U MOJUCAXAPUIBL.
OO6mmii 1IaH CTPOEHHA U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. M'mapodunsHO-rUAPOPOOHBIE cBOMcTBA. Kitaccudukanus aunumos.
Tpurnuuepuasl, Qoconunuasl, BOCKH, CTepoubl. buomornueckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTbh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK um PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunuun kommiementapHoct. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanbs. MectoHaxoxaenue u ouonorunueckue ¢pynkuuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizsu B moisiekyjie ATO.
buonornyeckue pynkuuun AT®. BoccTaHoBiIeHHbIE TEPEHOCUUKH, UX (PYHKIUU B
kietke. [pyeue nykneozuompugocgamet (HT®). CexenupoBanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKUE U OHodHU3nUYecKne UCCIeI0BaHUS
cocTaBa W TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKyl. Modenupogarue
CMpPYKmMypuvl U QYHKYUti 6UOMOAEKYI U UxX Komniekcos. KomnvromepHulil ouzaiin u
oOpeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toptpetsr: JI. [lommnr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

HNuarpammbl:  «PacnpeneneHue XMMHYECKMX  3JIEMEHTOB B  HEXKHBOM
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B 5KUBOU MPUPOAE.

Tabmuuer u cxembl: «llepuoandeckass TabNMIIA XUMUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtsa B coctaBe Opranu3zMoB», «CTpoeHHE
MOJIeKYJIbl  Oenka», «CTpyKTypbl O€NKOBOM MoONEKylbl», «CTpoeHHe MOJEKYI
yraeBoJoB», «CTpO€HHE MOJIEKYJI JUNUAoBY», «HyKIEHMHOBBIE KHUCIOTBI»,
«Ctpoenue moisekynsl ATD».

O6opynoBaHue: XUMUYECKas Iocya 1 000pyI0BaHHE.

JlabopaTopHas pa6ora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAYeCTBEHHBIX
peaKumn.

JlabopaTopHas padora  «MccnenoBanue HYKJICEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoeHue 1 QYHKIIUN KJIETKH

Tumbl KIETOK: JyKapHoTHYecKass M IpokapuoTuueckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTuueckoit kietku. Kietrounas creHka 0akTepuil u apxei.
OcoOEHHOCTH CTPOEHHsI TeTepOTPO(HON U aBTOTPOPHON MPOKAPHOTUUYECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHKE dyKapuoTUUecKou kieTku. [lnasmaruueckas
MeMmOpana (razmaniemma). CTpyKTypa Iuta3Matuueckoil MemOpanbl. Tpancmopt
BELIECTB Yepe3 MIa3MaTHIeCKyo MeMOpaHy: naccuBHbIN (1uddy3usi, o0onery€HHas
mubdy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TPAHCIOPT).
[Honynponunaemocts MeMOpanbl. PaboTa HaTpuii- KalueBoro Hacoca. JHIOLMUTO3:
OUHOLMTO3, QarouuTo3. Dk301uT03. Knetounas crenka. CTpykTypa v (pyHKIUU
KJIETOYHOW CTEHKH paCTeHUM, TPUOOB.

[utomma3zma. [uto3omne. [luTockener. [Bmxenue nuromiazMbl. OpraHoUIbI
kieTku. OrHOMeMOpaHHbIe OpraHOMIbI KJIIETKH: SHAoMIa3MaTnueckas cetb (J11C),
anmapat [onbIkKu, JU30COMBI, HMX CTpoeHue | (yHKIUU. B3aumocss3b
OJIHOMEMOpPAHHBIX OPraHOWAOB KIETKH. CTpoeHHEe TpaHyJIspHOTO PETUKYIyMa.
Mexanuzm nanpaenenus odenxos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUHBIX MeMOpaH. ['maakuii (arpanyJisipHbIN) SHI0TIIIa3MaTUYECKUN PETUKYITYM.
Cexperopnas ¢yHkuus annapara [onbaxu. Moougukayus Oenxkoe 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame Ionvooicu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbIX KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIETKH:  MHUTOXOHAPHUM,  IUIACTHUJBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumbuozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHIpUU M 1wiactuia. IlepBuunele,
BTOPUYHBIE U CIIOKHBIE TIACTUBI (DOTOCUHTE3UPYIOIIUX 3YKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranonapl kieTku CTpoeHure W (yHKIHMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunamenmel.
MukpodunameHTsl. AkmuHogvle Muxpoguiamenmol. MpIllIEYHbIE  KIETKH.
AKmuno8ble KOMNOHEeHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kietounsrit
neHtp. CTpoeHMe U [JBIDKEHHWE JKTYTHKOB U pecHHYeK. MUKpoTpyOoUKu
nuToriasmel.  LlenTpuons. benxku, accoyuuposanuvie ¢ MUuKpoguiamenmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepupiii  0enkoBbIi MaTtpukc. [IpocTpaHCTBEHHOE pPacCHOIOKEHHUE
XpOMOCOM B UHTep(azHOM sdnupe. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /[unamuka s0epHoU 00010uKu 6 mumose. Sfoepholil
mpaucnopm.

Knerounsie BxiatoueHusi. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3YKAPHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuiet 1 cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHHe
KUBOTHOW  KIeTKW», «CTpoeHHWE  pacTUTEIbHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

OOopyoBaHHe: CBETOBOM MHKPOCKOIN, MHUKPOTIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENIapaThl 0aKTepHUaTbHBIX KICTOK.

JlaboparopHass pabGora «/3yueHue CTpPOEHHUS KJIETOK PpPa3IUYHbBIX
OpPTaHH3MOBY.

IIpakTnuyeckas padora «/3yueHue cBOMCTB KIETOYHOM MEMOPAHBI.

JlabopaTopHas pabora «VcciemoBanue miuasmoiiu3a W JACIUIa3Mou3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuyeckas padora «l3ydeHre TBMKEHUS ITUTOIIA3MbBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. OOMeH BelecTB U NMpeBpallleHNe JHEPTHN B KJIETKe

ACCUMUIATINS ¥ TUCCUMIIALINAS — JIBE CTOPOHBI MeTabom3Ma. Tunel oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETEPOTPO(MHBIA. YUacTHE KHCIIOpoJa B OOMEHHBIX
nporeccax. JHepreTnyeckoe oOecrneueHue KiIeTku: mnpespameane ATD B
OoOMEHHBIX TIporieccax. DepMEHTATUBHBIM XapaKTep pEeaKIui KJICTOYHOTO
metabonuzma. DepMeHTBl, UX CTPOCHHE, CBOWCTBA U MEXaHHU3M JCHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CUHTE3 OpPraHMYECKUX BEHIECTB B KieTke. DOTOCUHTES.
AnoKcueeHHbll U OKcueeHHblll omocunmes y baxkmepui. Ceéemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeaKyuoHHO20 YyeHmpa. Polb XJIOpOIIacTOB B IMpoIiecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3pl. omoodvixanue, Cs., Cs. u CAM-munsi
gomocunmesa. [IpogykTuBHOCTH (poTOCHHTE3a. BiusHue pa3nudHbIx PakTOpoB HA
cKOpocTh (hoTocuHTe3a. 3HaUeHHE (DOTOCHHTE3A.

XEeMOCHUHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbie opraHu3Mbl. Buasl Opoxenus. I[lpoaykTel OposkeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH O0JIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, Ui KIETOYHOE AbIXaHUE. POl MUTOXOHAPUN B
nporieccax omonorndeckoro okuciaeHus. [uxmmueckue peakmuu. OKUCIUTEIHHOE
dbochopunupoBanue. IHepeus membpanno2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. llpeumyinectBa a’dpoOHOr0 MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 0OMen», «bruocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHHUE ISl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnasi  pabora  «l/3ydyeHue  KATAIMTUYECKOW  aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopnass pabora «/M3ydyeHune (QEepMEHTATUBHOTO pacHICTICHUS
MEPOKCHUIa BOJOPOJIa B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHHMEe TIpoleccOB  (OTOCHMHTE3a W
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alusa e€é B KJIeTKe

Peakniun matpuyHoro cunTe3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKITUSIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiuu. I eneTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpuniua — marpuudbii cuHTe3 PHK. Ilpuniuns
TPAaHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancmsius u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocunTtese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. Opranuzanus reHoma y
OPOKAapUOT U 3YKApHOT. Perynsnus akTUBHOCTH T€HOB Yy NIpoKapuoT. ['mmoresa
onepona (®. XKako6, XK. MaHo). MonexynsapHnvie mexanuzmvl IKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enog. Perynsius oOMEHHBIX
MPOLIECCOB B KJeTKe. KiIeTOUHbI roMeocTas.

Bupycwl — Hekierounbie OpMBI )KU3HU M 00NHMraTHbie napa3utbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Ku3HeHHbIU YUK
JIHK-cooeporcawux  supycos, PHK-cooepaxcawux eupycos, obaxmepuoghacos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a00neBanus 4yenoBeka, »KMBOTHbIX, pacteHuid. CIIN, COVID-
19, counanbHble U MEIULIIMHCKUE TPOOJIEMBI.

buoungopmamura: unmezspayua u ananuz borvuiux maccueos («bigdatay)
CMPYKMYPHLIX OUuosocuueckux oanHvix. Hanomexunonoeuu 6 buonocuu u meouyume.
llpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKkapcma.



JdemoHCcTpanuu

IToptpersl: H. K. Konsnos, /. . IBaHOBCKUI.

Tabmuuel u cxemsl: «buocunrtes Oenka», «l'eHeTnueckuil koa», «Bupyce,
«bakrepuodarm.

IIpakTnuyeckas padora «Co3naHue MOAEIN BUPYCa».

Tema 8. ’KuzHeHHbIN HMKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M perynsuusa. Wurepdaza U MuUTO3.
Oco0eHHOCTH TpOlIeCcCOB, MpoTeKarmux B uHTep(asze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKH ) epruoabl UHTEP(ha3hI.

Martpuunsiii cunre3 JAHK — perumkanms. Ilpunuuns! permmumkanuu JIHK:
KOMIUIEMEHTApPHOCTb,  MTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTHUNAPAJIEIBHOCTb.
Mexannsm perummkauuu JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TejroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTum. JIumiougHelii u
rariouaHbld - Habopsl  xpoMocoMm. ['oMonoruuneie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kietku — Muto3. CTaauyu MUTO3a U POUCXOISAIINE B HUX MTPOIIECCHI.
Tunsl muto3a. KapnokuHes U HUTOKHUHE3. bHOIOrHYecKoe 3HaUeHUE MUTO3A.

Perynsuusa mutoTMdeckoro nukia kietku. [Iporpammupyemasi KiaeTOYHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHAlIbHAas TE€HOMUKA. MexaHuzmol
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KemKay» — OuourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdemMoHcTpauuu

Tabmumpr 1 cxembl: «KU3HEHHBIH UK KIETKW», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoOIpenapathbl: «MHUTO3 B KIETKax
KOpEIIKa JTyKay.

JlaGopaTophas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenapaTax.

JlaGopaTopHas padora «Habmronenne MuTO3a B KJIIETKaX KOHUMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne U pyHKIIUH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHUu3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U KUZHEAEATETHHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKJICTOYHBIE BOJIOPOCITH, IPYTUe
npoTtucThl. KonoHHaNbHbIE OPTraHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl WU
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. Tunbl pacTUTENBHBIX TKAHEN: 00pa3oBaTeIbHas, TOKPOBHAS,
MpOBOJsALIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (pyHKUMH u
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM XKMBOTHBIX M 4e€JOBEKAa. THIBI )KUBOTHBIX TKaHEW: ANUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIllIeyHasi, HepBHas. OCOOEHHOCTH CTpOEHUS, (PYHKIUN WU
PACIIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbl u
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuit. CkeneTel OJHOKIETOYHBIX H
MHOT'OKJIETOUHBIX )KMBOTHBIX. Hapy»HbIil 1 BHyTpeHHUH ckeneT. CTPOCHUE U TUTIBI
COCJIMHEHUS KOCTEM.

JIB>keHHe  OpraHuM3MoB.  [IBHJKEHME  OAHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoMIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pPaCTEHUI:
TPONM3Mbl M HACTUU. JIBMKEHHWE MHOTOKJIETOYHBIX YUBOTHBIX M YEJOBEKa:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI M MX padoTa.

[Tutanue oprann3moB. [lorionieHre BoAbl, yriaeKUCIOro raza i MUHEpPaJIbHbIX
BelleCTB  pacTeHUsMHU.  [lutaHme  KUBOTHBIX.  BHyTpumonoctHoe u
BHYTPUKIIETOUHOE NuuIeBapeHue. [IuTaHue MO3BOHOYHBIX >XKUBOTHBIX. OTHeEIbl
NUIIEBApUTEIBHOrO Tpakra. [IumeBapurensHble kenes3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuid. J{pixanue »kuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxxHoe npixanue. JlpIxareibHas ITOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOECHUSI JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucTeMa 4YejaoBeKa. MeXaHu3M BEHTWIALUU JETKUX Yy ITHUL] U
MIIeKONUTAtOMMX. Perynsanus npixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BEIIECTB Y OpPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTEHHUM.
Tpancnoptr BewmecTB y JKHUBOTHBIX. KpoBeHOoCHas cucrema U €€ Oprassl.
KpoBeHocHast cucremMa IIO3BOHOYHBIX JKMBOTHBIX M uenoseka. Ceparue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpamieHus. OBOJIIOIHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepaua u €€ peryismus.

Brinenenue y opranusmos. Beienenue y pactenuii. Beinenenue y KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbel BbifeneHus. @OunbTpanus, cekpeuuss u
oOpaTHOe BcachblBaHHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAeneHUA. CBS3b
MOJIOCTH T€JIa ¢ KPOBEHOCHOM M BBIIEIUTEILHON CUCTEMaMu. Boijienienue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CrHopsl
OakTepuil U IUCTHI MPOCTEUIINX. 3allUTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencTBa macCUBHOM M XUMHUYECKOU 3aIUThI. OUTOHIIHIBI.

3anmra y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKPOBBI U MX TPOU3BOHBIE. 3AIIUTA
opranm3mMa oT Oone3Heil. lVmMmyHHas cucrema denoBeka. KieTtounslii u
IYMOpPAJIbHBI UMMYHHUTET. Bpokn€HHbIH U NpuoOpeTEéHHBbIN crnenupuuecKkui
uMMyHHUTET. Teopusi KjIoHalbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ©. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxkxumocte ©  perynsiuydss |y  OpraHu3sMoB. PazapaxuMocts y
OJTHOKJIETOYHBIX Oprannu3MoB. Takcucel. Pa3apaxuMocTh U peryisinus y pacTeHHUIA.
PocTtoBbie BelllecTBa U UX 3HAUYCHUE.

HepBuas cucrema u pediekropHas peryiusius y KUBOTHBIX. HepBHas
cuctema u €€ OTAEeNbl. DBOJIOIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3Ta ITO3BOHOYHBIX JKMBOTHBIX. Pediexkc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

[I'ymopasibHas peryssanus U SHAOKPUHHAs CHUCTEMA >KUBOTHBIX U YEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. J[eficTBHE TOPMOHOB. B3anMOCBs3b
HEPBHOW U SHAOKPUHHOMU cucTeM. ['unortanamo-runodusapHas cucremMa.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuiet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bogopociny, «baktepum», «lIpocteiimme», «OpraHbl IBETKOBBIX PaCTEHUN»,
«CucrteMbl  OpPraHOB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacrenmit», «KopHeBbie cuctemb», «CTpoeHue CcTeOs»,
«CTpoeHHE JUCTOBOW MIACTUHKN», «TKaHM XKUBOTHBIX», «CKENET YeIOBEKay,
«IIumeBapurensHas  cucrema», «KpoBeHocHass  cucrema», «/lpixarenapHas
CUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAaY,
«BpigenutenbHas cucremMay, «IHIOKPUHHAS cucTteMa», «CTpOEHHE MBIIIIbIY,
«AMMyHUTETY, «Kumeunomnonoctueley,  «Cxema MUTAaHUSI ~ PaCTCHUI,
«KpoBeHOCHBIE  CHCTEMBbI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIPb»,
«Ctpoenue mianapumn», «BHyTpeHHee cTpoeHue HoXkaeBoro uepBsi», «HepBHas
cucreMa poeio», «HepBHas cuctema gArymku», «HepBHas — cuctema
npecMmeikaromuxcsa»,  «HepHas  cucrema  nrtun», «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEH, PAKOBHHBI MOJUIFOCKOB, KOJIJIEKIIUU
HAaCEKOMBIX, WIJIOKOXKHMX, UBbIE AK3EMILIIPbl KOMHATHBIX PACTCHUM, repdapuut
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE MpenapaTbl JKUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHME sl AEMOHCTPAIIMY MOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTCHUI,
pacuierieHrs Kpaxmaia u OeNKoB Moj AeicTBreM (GepMEHTOB, 000pYIOBaHUE IS
JIEMOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JIbIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «/3yyeHrue opraHoB LIBETKOBOTO PACTCHUS.

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Gecrosioro  pa3MHOXKEHHUS:  [OYKOBAaHUE,  CHOPYJIALIMS,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menosze. Kpoccunrosep. buonornueckuii cMbIci
Mel03a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y »KUBOTHBIX. [10JI0BBIE KETIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOIOTHUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00HaA U3 21A6HBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgocenos u mooeru mopgoeenesa. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenwme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHupogarnHoe OpobOnenue. bracmyna, munovl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIECKONMMTAIOMNUX. 3apOBIIICBhIC JIMCTKU
(ractpynsinusi). 3aKkiiaika OPraHoB U TKaHEW W3 3apOJIbIIIEBBIX TUCTKOB. B3anmHoe
BIIMSHUE YacTel pa3BUBAIOUIETOCS 3apojbiilia (dMOpUOHANbHAS WHAYKIUA).
3aknajka TIUIaHAa CTPOEHUSI JKUBOTHOTO KAaK  pe3yJbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BnusHue Ha SMOpHOHANBHOE pPa3BUTUE PATUUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ meramopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX JKUBOTHBIX. bHONOrMYeckoe 3HAYEHUE MPSMOr0 U HEMPSIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoAe. THumbl pocta KUBOTHBIX. DAKTOPHI
PEryJsiliui POCTa KUBOTHBIX U yeioBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U yenoBeka. [lepronsl oHTOreHe3a uenopeka. CtapeHue U CMEpTh Kak
OMOJOrNYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IIHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Mpoiiecce Meio3a. ['ameTorenes
y pactenuii. OmI0A0TBOPEHUE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEryJIsiiui OHTOT€HE3a Y PACTEHUHN U KUBOTHBIX.

JdemoHcTpanuu

IToptpersr: C. I'. Hapammn, X. [lIneman.

Tabmunbel 1 cxeMmbl: «BereratuBHoe pa3MHOXKeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHIOMOHAJb», «Pa3MHOXXEHUE HBIJICHBI»,
«Pa3MHOXeHHEe TUAPBDY, «Meho3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHbIE CTaauu OHTOreHeza», «lIpsMoe u
HenpsMoe pa3Butue», «Pa3Butue wmaiickoro xyka», «Pa3BuTue capaHumy,
«PazButne IATYyHmIKN», «JIBOMHOE OIJIOJOTBOPEHUE Y LBETKOBBIX PACTCHUN»,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pAaCTEHUI», «KW3HEHHBIN UK
MOPCKOM KaItyCTbD, «JKM3HEHHBIN LUK MXa», « KM3HEHHBIN LUK [TAIOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SULEKIETOK |
CIIEpMAaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «3yueHne CTpOeHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

IIpakTuyeckass padora «BrpIsiBICHHE NPU3HAKOB CXOJCTBA 3apOABIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopHas padora «CrpoeHHe OpraHoB pPa3MHOXKEHHS BBICHIUNX
PACTEHHUIN.

Tema 11. I'eHeTuka — Hayka O HACJEICTBEHHOCTH U HM3MEHYHMBOCTHU
OPraHM3MoOB

HcTopus cTaHOBICHHS U Pa3BUTUSA TeHETHKHU Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Poib OTE€4eCTBEHHBIX YUEHBIX B PAa3BUTHH T'€HETHKHU.
Pa6oter H. K. KonerioBa, H. . BaBunosa, A. H. benosepckoro, I'. /[. Kaprneuenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbIE T€HETUYECKHUE MOHITUS U CUMBOJIBL. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE IPU3HAKU, JOMHHAHTHBIM W PELECCHBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTASI TUHUSA, TUOPUIbL, TEHOTHUI, (DEHOTHII.



OCHOBHbIE ~ METOIBl  TEHETUKU:  THOPUAOJOTMYECKHM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckmii.

Tabnuiibl 1 cxembl: «MeToIbl TeHETUKUY, «CXEMBbI CKPEIIUBAHUSD.

JlabopaTtopHas pabora «Jlpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCJIEIOBAHUIN.

Tema 12. 3akoHOMEepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3aKoH
eAMHO00pa3us rudpUI0B MepBoro nokojeHus. [lpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeIuIeHUs NMPU3HAKOB. L{UTOnOrnyeckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemupanue. [[poMexyTOUHbIA XapakTep HACIEI0BaHUS.
Pacmiennenre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieI0BaHus Mpu3HaKoB. [{uTomornueckre OCHOBBI AUTUOPUIHOTO CKPEITUBAHUSL.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuemnsieHHOe
HACJIEIOBaHUE TI'EHOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHamu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXaHU3M ONPEAEIICHUS M0JI1a. AYyTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHslii U rereporaMeTHbi noi. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenoctHas cucrtema. [lmernoTpornus — MHOXKECTBEHHOE IEMCTBUE
rega. MHOKECTBEHHBIN auieau3M. Bs3auMmoaelicTBHEe HeaUIeIbHBIX TI'€HOB.
KomnnementaprocTs. Onucrtas. [lonumepusi.

['eHeTHUECKHMI KOHTPOJIb PAa3BUTHS PACTCHUM, J)KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3HOIOTHYECKUX  TIPOLIECCOB, TOBEACHHUA W  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3UH — MHKpoOHOM». ['eHeTHMYecKkue acmeKThl KOHTPOJA U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPraHNU3MOB.

JdemMoHcTpauuu

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

Tabnuter u cxemsbr: «IlepBbrit 1 BTOpoit 3akoHBl MeHaens», « Tpetuit 3akoH
Mengens», «AHanuM3Upyrollee CKpemuBaHuey», «HernomHoe aoMUHMpOBaHUEY,
«CreTuieHHOEe  HAClIeZIOBaHWE TIPU3HAKOB Yy Jnpo3odmibly, «[eHeTuka moay,



«Kapuotun uyenomekay», «Kapuorun npozoduns», «Kapuotun mnTuib,
«MHOXECTBEHHBIN AJUICTU3MY, «B3auMOICCTBUE TE€HOBY.

O6GopynoBaHue: MoOJeNnb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUSI M pacUICIUVICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIECAOBAaHMS TPU3HAKOB, MOAEIb A
JNEMOHCTpAllMU CILIETUIEHHOTO HACJEJ0BAaHUs MPU3HAKOB, CBETOBOW MMKPOCKOI,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/3yuenue  pe3ynbTaToOB  JTUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

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

MoaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeapl B GOpMUPOBAHUM
MoAUGUKAITMOHHONW M3MEHUYMBOCTH. Hopma peaknuu npusHaka. BapuanmoHHBIN
psn u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MOIu(UKAIIMOHHON
M3MEHUYHUBOCTH.

I'eHoTunuueckas M3MeHYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Bupl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTuBHasT M3MEHYMBOCTh. Mei03 W TIOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTHU. PoJIb KOMOMHATHBHONM M3MEHYNBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JHOrO BUA.

MyTanroHHass W3MEHYMBOCTh. BuIbl MyTaluili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  HWHAYUUPOBAHHBIE MyTalluu. SlnepHble U
nuToIia3MaTuyeckue mytanuu. ComMaTHYeCKHWe W MOJIOBble MyTaluu. [IpuyunHbBI
BO3HUKHOBECHUsS MyTauui. MyTareHbl W WX BJIWSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAI[MOHHOI'O MpoIllecca. 3aKOH TOMOJIOTHYECKUX PSII0B B
HacnenctBeHHoW m3meHunBoctu (H.U. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJIEJICTBEHHOCT.

Dnueenemuxa u INUCEHOMUKA, pPONb  dNUSECHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne ®pu3s, B. Noranncen, H. Y. BaBunos.

Tabmmpl w  cxembl: «Buael  w3MeHUHMBOCTHY», «MoaudukaroHHas
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTuueckue 3a00eBaHUs YEI0BEKa», «BUIBI MyTaIldii».



O6opynoBaHue: XKUBbIe U TepOapHble SK3EMIUIIPbl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUUBOCTH. [locTpoeHHe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y gapo3odwisl (HA TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun uenoeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeToabl  M3yYeHMS] TEHETHMKM  YEJIOBEKa: TIeHEaJOTMYECKUi,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemeHHOE ONpeIeIICHNE TEHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM UHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHBIE 3a00/IeBaHUs YeJIOBEKa. [ eHHbIE 1 XPOMOCOMHBIE
0one3HH 4yenoBeka. boJIe3HM C HACIEICTBEHHOM MPeapaciioyioke HHOCTHIO.
3HaYeHUEe MEAUIMHCKOW T€HETUKHU B MPEJOTBPAIICHUU U JICUCHUU T€HETUUECKUX
3a0oneBaHuil yenoBeka. MeauKO-TeHETUUEeCKOe KOHCYNIbTHpoBaHUe. CTBOJIOBBIE
KJIeTKU. [IoOHSITHE «T€HETUYECKOT0 rpy3a». DTUUYECKUE ACMEKThl UCCIEIOBAaHUN B
00J1aCTH peJaKTUPOBAHUSI TEHOMA M CTBOJIOBBIX KIIETOK.

'enetnueckrie (QakTopbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
(bu3MUeCKOMY U XUMHUYECKOMY 3arpsA3HEHUI0 OKpYsKarolien cpenbl. [ eneTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoncTpanuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToapl U3yYeHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlIeHUE U aHAIU3 POJIOCTIOBHON.

Tema 15. Cesnexnusi Opranu3mMoB

JlomecTuKamus 1 celieKuus. 3apoxKICHUE CEIEKINH U JOMECTUKALINU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS W MHOTO00pa3usi KyJIbTYypHBIX
pactenuii. Ponp cenexunu B cO31aHUU COPTOB PACTEHUN U TOPOJ )KUBOTHBIX. COpT,
opoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PS0B B HACIEACTBEHHOW U3MEHYMBOCTHU
H. W. BaBunona, ero 3HaueHue JjIs1 CEISKIIMOHHOW pPabOTHI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBeHHBIM OTOOp: MAacCOBBIM U
WHAUBUAYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcnwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOW  padoThI.
PannannoOHHBIN 1 XUMHYECKHI MyTareHe3 KaKk UCTOYHUK MYTallui y KyJbTYPHBIX



¢opMm opranu3moB. Mcmnonap30BaHHE TE€HOMHOIO PEJAKTHUPOBAaHUS U METO/OB
pexomOuHaHTHBIX JIHK 111 moiyyeHus: HnCX0IHOTO MaTepHraia sl CENEeKIUU.

[lonmyuyenue MIOJINTUIOUOB. BuyTtpuBnnosas rudpuan3aus.
bnuskoposncTBeHHOE — CKpelllMBaHuWe, WM UHOpuauHr.  HeponcTBeHHoe
CKpelIMBaHue, Wi ayTOpuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B ceiekuuu. OtnanénHas rudpuauzaunus. [Ipeononenue Oecruionus
MEXBUJOBBIX THOPUIOB. JIOCTHKEHUS CENEKIUN PACTEHUHN U KUBOTHBIX. «3en1éHas
Dpesonoyusy.

CoxpaHeHue U N3y4eHUE FeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JTUKUAX POJIMYEl JUIsl CO3JaHUsl HOBBIX COPTOB U TMOPUJIOB CENbCKOXO035UCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u Ynpagienue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  HCUBOMHBLIX 8 Yeaiax YVIYYUleHUs
CYUecmeyiomux U co30auusi HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM HYUCIEe C
NpUMEHEHUEM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUL, Nepedossix uoeli u
NepCneKmueHbIX MexHOoA02UL.

JdemoHcTpanuu

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

Tabnuuel u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEICTBEHHONW W3MEHUYHBOCTH,
«Metopsl cenexkiuny, «Otnanéunas rudbpuauzanus», «MyTtareHesy.

JlabopaTopHas padora «3yueHue cOpTOB KyJIbTYPHBIX PACTEHUIN U MTOPOJL
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrne METOJIOB CEJICKIIMU PACTECHUM.

IpakTuyeckas padora «IIpuBuBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHKEHUS CEJICKIIMU PACTCHUUA U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLHIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA YYacCTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorusi U cCHHTeTHYeCKAasi OMOJIOTUA

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHBIE M TKAaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. Tpanuumonnas
OMoTexHONOrusA:  XjeOomeueHnue, TMONTyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJenuEe. MukpoOuonornueckuii cuHTe3. OOBEKThI MHUKPOOHOJIOTrMYECKHUX
TexHojorui. I[Ipons3BoacTBo Oeaka, aMUHOKHCIOT U BUTAMHHOB.

CozntaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJbIO MOIYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxkeHepus. MeTonbl KyJbTypbl KIETOK W TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comatuueckas TuOpuau3alus W COMATUYECKUU
sMOpuorene3. lcnonb3oBaHUEe TamiOu0B B CEJIEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANILHBIX aHmumen. Ycnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHbIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCcTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonoeuu 0300posaeHus, KyIbmueUupo8aHus U MUKPOKIOHANbHO20 DA3MHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMYD.

XpomMocOoMHasi W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomounanTtubix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. DKOJIOTMYECKHE
U 3TUYECKHE MPOOJIEeMbl TeHHON MH)XEHEPUH.

Menuuunckue o6uorexHonoruu. [loctrenomuas nudposas meauuuua. [TLP-
JIUArHoCTUKa. MeTaOoJIOMHBII aHanu3, TeHOLEHTPUYECKUH aHajau3 MpoTeoMa
YeJloBeKa JJISI OLUEHKM COCTOSIHHS €ro 310poBbs. FICHoJb30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanust paka. 3D-OumommxkeHepus s pa3pabOTKu
(GyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTMM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUW TPEXMEPHOro OWONMpHHTUHra U ckad@oiaguHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CozniaHre BEKTOPHBIX BAaKIMH C IEJIbI0 OoOecredyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkmonuposanust PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabnurel u cxembl: «Mcnoap30BaHrEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IpOU3BOACTBEY, «KiieTouHas uHxkeHepusn», «l eHHass HHKEHEPUS».

JlabopaTopHas pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHUI.

IIpakTuyeckasi padora «IlonydeHrne MOJTOYHOKUCIIBIX TPOIYKTOBY.

Ikekypeusi  «buotexHosmoruss — BakHEHIIas MPOU3BOAUTEIbHAS —CUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TPOrpaMM CpeHero oOmiero oOpa3oBaHUs: JUYHOCTHEHIE,
MeTarnpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOSHHUS MPOrPaMMBbI IO OUOJIOTUH
BBIZICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUNCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOy4EeHUIO  OHOJOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTA HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTUSA OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIONTUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUs, Haiuuue NPAGOCO3HAHUSL SKOJTOTUUECKON KYJIbTYPHI,
CNOCOOHOCIMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIBTAThI OCBOCHHUSI POTPAMMBI 110 OMOJIOTHH TJOCTUTAIOTCS B
€IUHCTBE YYCOHOM M BOCIHUTATEIBHON JEATETLHOCTH B COOTBETCTBUHM C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOINECTBE MPaBWJIAMU W HOPMaMu
MOBEJICHUS W CIOCOOCTBYIOT IMIpOIlECCaM CaMOIIO3HAHHWs, CaMOBOCIIUTAHHS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MNaTPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MMOKOJICHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJIuIMsIM MHOTOHaIlMOHAJIILHOrO Hapoaa Poccuiickon ®enepauuu, MpUpPOAEC U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNnbTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
JIOJIKHBI OTPaXXaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WUIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIINX
TPAJIUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B IMPOIECCE Pealn3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YYArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU JEATEIbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUM YUYEeOHBIX M T[O3HABATENIbHBIX 3aJlad, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COITMATIBbHBIM MOJI0KCHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B HIPOIIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIBbCKUX 3a7a4, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MpPHU OOCYXICHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTh POCCUMCKOMN IpaKJaHCKOM UACHTUYHOCTH, TTATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU Tiepesl PoauHoMi, ropaoctu
3a CBOM Kpail, cBO PoauHy, CBOW f3bIK U KYJIbTYpy, MPOILJIOE M HACTOSIIECE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO M MaMATHUKAM IPUPOJIbI,
TOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITOCOOHOCTh OIIGHMBATh BKJAJ POCCHHCKMX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTUM, TOHHUMAHUS 3HAYCHHS OHOJIOTUHM B TIO3HAHHHM 3aKOHOB
IPUPO/IBI, B )KU3HH YEJIOBEKa U COBPEMEHHOT'0 OOIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy»eHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyAbOY;

3) IyXOBHO-HPaBCTBEHHOI0 BOCIIHUTAHHUS:

OCO3HAaHHUE AYXOBHBIX IECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, JTHYECKOTO ITOBEIICHHS;

CITOCOOHOCTh OIICHMBATh CHUTYaIlMI0 M IPUHHMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIaJa B TIOCTPOSCHHE YCTOWYMBOrO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POIUTENSIM, CO3JAHHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHATUA I[IEHHOCTEM CEMEHWHOW JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3¢TETHYECKOT0 BOCTIMTAHHUS:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOUAs ICTETUKY ObITA, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOILICHUH;

MMOHUMAaHWE SMOIMOHATIBHOTO BO3/ICMCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuveckoro BocnHUTAHUS, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI W
IMOIMOHATBHOTO 0JIArONOJIyYHs:

MOHUMAaHUE U peaau3alius 3JJ0poBOro u 0€30MacHOro oopa3a >KU3HHU (370pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX MTPABUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHM M OTHObIXa, peryiaspHas (Qu3nyeckas akTUBHOCTB), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIWBUAYAJTbHOTO U  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUSs );

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IIEHHOCTH MAaCTepCTBa, TPYI0IHO0UE;

TOTOBHOCTh K aKTUBHOW JIESITEIBHOCTH TEXHOJOTHMYECKOH W COLMAIIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpPEC K pas3IMuHbIM cepam mpodecCHoHaTbHON JeATeTbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oymymielt mnpodeccun W peaaTu30BBIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTH K 0OOpa3oBaHHIO M CaMOOOPa30BaHMIO Ha
MPOTSKEHUU BCEH KU3HU;

7) 3K0JIOrH4eCcKOro BOCIUTAHMA:

9KOJIOTHUYECKH I1eJIecO00pa3HOe OTHOIIIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIleCTBOBAHUS,

MOBBIIICHUE YPOBHS JKOJOTHYECKOM KYJIBTYphl: TPHOOPETCHHE OIbITa
IUJTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUCHUU OMOJIOTHH 3HAHUS
M YMEHMS [OpU  pEHIeHUHu NOpoOieM, CBSA3aHHBIX C  palUOHAJIbHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEAEHUS B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMax, OXpaHy BHUJIOB,
aKocucTeM, onochepsl);

AKTUBHOE HEMPHUSITUE JICMCTBUN, PUHOCSIIUX BPEl OKPYKAOIIEH NPUPOTHOU
cpeie, YMEHHE MPOrHO3MPOBATH HEOJArOMPUSITHBIE 3KOJIOTMYECKHE MOCIEICTBHS
NpEeANTPUHUMAEMBIX JICMCTBUIA U MIPEIOTBPAILATh UX;



HaJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTUIECKON KYIbTYPHI,
OTIBITa TeSTETHPHOCTH HKOJIOTUIECKOM HAIPABJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MMPAKTHUECKON NESITEIBHOCTH SKOJOTHUUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW W YHTATEIBCKOM KYJIbTYPBl Kak CpeCTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTUM KaK HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUN PANMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
NpEJICTaBlICHUsT 00 OKpY)KaroIeM MHpE KakK O €AMHCTBE NMPHUPOIBI, YeIOBEKAa U
oOmecTBa, B IMO3HAHMHM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPoOJIeM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU JIJII COBPEMCHHOW ITMBUJIM3AIINH:
oOecrieueHUsT HOBOT'O YPOBHS DPa3BUTHSA MEIAUIIMHBI, CO3JaHHE TMEPCIICKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECYpCHbIE TPOOJIEMBI  Pa3BUTHS
YeJI0OBeUeCTBa, TIOMCKA MyTel BBIXO/a U3 TIOOATBHBIX 3KOJOTHYECKUX MPOOJIeM U
o0ecmiedeHnss  Iepexoja K  yCTOMYHMBOMY  PasBUTHIO,  PallMOHATHLHOMY
UCTIOIB30BAHUIO TPUPOTHBIX PECYpcoB W (HOPMHUPOBAHHUIO HOBBIX CTaHAAapPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTMYECKUX 3HAHUH B MEJAX
NOBBINICHUsT OOIMIEH KYJNBTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW IpaMOTHOCTH OOydJaronuxcs, GopMupyemMoit
IIPU U3YYCHUN OMOJIOTHUH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHWsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TIOJMydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SBIICHUW OKPYKAIOIIETO MUpPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHMS Ha OCHOBE HAaydHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIFHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHMS IS
penIeHus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSTEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUW 1O OHOJOTUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHs ydeOHOTO mpeamera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS OO0YUYaAIOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CIHCHH(PUKY METOJOB TIO3HAHUS,
HCITOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHUE, MPOIecC,
CUCTEMa, Hay4YHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeI0BaHNe, HAOIIIOICHHEe, U3MEPEHNE, SKCIICPUMEHT | JPYTHE); YHUBEPCAIbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATCIIbHBIC, KOMMYHHKATHBHBIC, PETYJSITHBHBIC),
oOecrieunBaromue GpopmupoBanue GyHKIIMOHATHBHOW TPAMOTHOCTH W COITMAIBHON
KOMIIETEHITUN 00YYaroIINXCcs; CIIOCOOHOCTh 00YUYaIOIINXCSI UCIIOIb30BaTh

OCBOCHHBIC MEXTUCIUTITNHAPHEIC,
MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pe3ynbrare nzyueHuss OMOJI0TMY Ha YPOBHE CPEIHEro 001ero oopa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBAaHBI TO03HABATENIFHBIE YHUBEPCAJIbHBIC
y4eOHbIC JICHCTBUSA, KOMMYHHMKATHBHBIC YHUBEpCAIbHBbIC YydYeOHBIC JEHCTBUSA,
PETYISITUBHBIE YHUBEpCATIbHbIE YUeOHbIE ACHCTBUS, COBMECTHAS JEATEIBHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHETO OOIIETro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAIbHbIMH yueOHbIMH NMO03HABaTeJIbHbIMHI
NEeNCTBUAMM:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOATENIbHO  (QOpMYyIHpOBaTH M aKTyalM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHHMS, KiIacCU(pUKAIIUKA, 0OOO0OIICHHUS), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUN (BBIICTSATh UX XapaKTEPHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh 1EeIN JeATEeIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKABOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIE, IEAyKTHUBHBIC, TIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJICITEHBIE CPEACTBA IS PECTABICHHS CYIIECTBEHHBIX
CBsI3€H W OTHOIICHWHA B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TakKe  TPOTHUBOPEYM  pPa3HOTO  pOAA,  BBIABJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIIEIACTBUMN JACATEIBHOCTH;

KOOPAWHUPOBATh W  BBHINOJHATH pabOTy B YCIOBHSAX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE IeCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-HMCCIEA0BATEIBCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBbIKAMU  Pa3pelicHuss MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICITCIBHOCTH [0 TOJYYECHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAIMH, TNPEOOpPa30BaHUI0 M TPUMCHCHHIO B Yy4eOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBINUICHHUS, BIaJICTh HAYIHOW TEPMHHOJOTHCH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIC 3aJadud B 0Opa3oBaTEIBHOU
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH PUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PelIeHUs, HAaXOAUTh apTYMEHTHI JIJIsI J0Ka3aTeIbCTBA CBOMX
YTBEPXKJICHUH, 3a71aBaTh MapaMeTPhl U KPUTCPUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJC pEIMICHUS 3aJa4yd  Pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANPABIECHHBIN TOMCK TEpPeHOca CPEJCTB M CIOCOO0B
JeNCTBUS B TPO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpatype, OHOJOTUYECKUX CIOBApsSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEpHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckod MHMOpMaLUU, HEOOXOIUMOU JJIsl BHIMIOJIHEHUS! YYEOHBIX
3ajay;

NpPHOOPETAaTh ONBIT HCIIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMANBbHYIO  (GOpMy  TPEACTABICHHS
Ouonornyeckoit nHGpopManuu (CXeMbl, rpaduKH, JHArpaMMbl, TAOJIUIIBI, PUCYHKHU U
Apyroe);

UCIIOJI30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore C
Ovojornyeckoil MHpOpMaNUel: TPUMEHATh XHUMHYECKHE, (Qusndeckue u
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIBI, (HOpMyJibl, ab0OpeBHaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIO3HABaHUS M 3alUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU JI€fiCTBUAMM:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX cpepax KU3HU, aKTUBHO YUaCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI JPYTUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYalluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3TMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJACHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTh:

MOHUMATh M HCIIOIH30BATh MPEUMYIECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThI IPH pemIeHn OMOTOTHIECKON TTPOOIeMBbI, 000CHOBHIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JEUCTBUUA C YYETOM OOIIHX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



IIPUHUMATh  L€IM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh JEUCTBUA IO €€ HOCTUKEHUIO: COCTABIATH IUIaH JEUCTBUH,
pacupenensaTh poJM C YYETOM MHEHHUHM YYaCTHHUKOB, OOCYXIAaTh pPE3YyJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 YYaCTHUKA KOMAH bl B OOIIHIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEH C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3JIUYHBIX
CUTYalUIX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

OBiaeHne yHUBepCAJIbHBIMHU PEryJISTUBHBIMH 1€HiCTBUSIMH:

1) camoopraHu3zanusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
peleHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpATh Ha OCHOBE OHOJIOTMYECKHX 3HAHUW I1I€JIEBBIE U CMBICIOBbIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYyNKax MO OTHOLICHUIO K KMBOM MNPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NI€SITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIUIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBINIATH CBOM OOpa3oBaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIbHOW  peduieKCMH  KaK  OCO3HaHHS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIEKCHH Al OLEHKU CUTYyalllH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PHUCKM M CBOEBPEMEHHO NPHHMMATh PEIICHHUS 10 MX
CHIDKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHThl JpPYTrUX IIPH aHAJIu3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATH ce0sl, MOHMMAasi CBOM HEJIOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYIMX NPU aHAIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € IO3UIUH IPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATHBI

[IpenqmeTHble pe3ynbTaThl OCBOCHHS COJACpPXKaHHUS Y4yeOHOTO TMpeaMeTa
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHbI Ha oOOecreyeHue
npodpunbHOro  oOyueHus  oOydarommxcsa  Ouonmorud. OHM  BKJIIOYAIOT:
crienuuyeckue it OMOJIOTMN HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH 11O
OCBOCHUIO, UHTEPIIPETALIMA U TIPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PAa3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. l[IpenmeTHbie pe3yabTaThl MPEICTABICHBI 110
rojiaMm U3y4eHHUs.

[IpenmeTtHble pe3ynbTaThl OcBOoeHUsA yueOHoro mpeamera «buonorusi» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTe€ W POJU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
NO3HAHUU  3aKOHOB TPUPOABI U  PEUICHUH TOpodsiieM  palMoOHAIBLHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMON  OHOJIOTHYECKMX 3HAaHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIararolue OUOJIOTUYECKHEe TEPMHUHBI W TOHSATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CAMOPETYISIHS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTb, POCT M Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KyTbTYPHBIX PACTEHUH ), 3aKOHBI (€IUHOOOpa3Us
MMOTOMKOB TMEPBOr0 MOKOJEHHUSI, PACIICIJICHUS, YUCTOTHl T'aMET, HE3aBUCUMOIO
HacienoBaHuss ['. MeHagensa, TrOMOJIOTMYECKUX psSJAOB B  HACIEACTBEHHOU
m3meHuuBoctu H. V. BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O TO3HAHHUSI, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAHUE, W3MEPEHHE,
HaOJII0/IEHHE, SKCIIEPUMEHT);



YMEHUE BBIICTSATh CYIIECTBEHHBIC MPU3HAKH: BUPYCOB, KIETOK MPOKAPHUOT H
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUH, JKUBOTHBIX U YE€IIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpPraHOB pACTEHUH, >KMBOTHBIX, YEJIOBEKa, MPOIECCOB KHUIHEACSITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHWH, KUBOTHBIX M YEJOBEKa, OMOJIOTHYECKHUX
MPOLIECCOB: 0OMeHa BeulecTB (MeTabonu3M), MPEeBpaALEHUsI SHEPTUU, OpOoKEHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMeTOoTreHe3a, dMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHA  Opranm3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KICTKH H HX
(YHKIHMSIMH, CTPOSCHHEM KIETOK pa3HBIX TKaHeH W WX (QYHKIHAMH, MEXKIY
OpraHaMd W CHCTEMaMH OpPTaHOB y pACTCHHH, XMBOTHBIX W 4YeNOBeKa W WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OPraHOB W WX (QYHKIHMSIMH, MEXKIY dSTarmamu
oOMeHa BEeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX IIMKJIOB OPTaHU3MOB,
dTamlaMu AYMOPUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM H (DEHOTHUTIOM, (DEHOTHIIOM H
(dakTopamu cpeapl OOUTAHUS;

YMEHHE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTENbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrHYeCcKre 3aa4d, BHIABIATh TPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIENYEeMbIMU OMOIOTMYECKUMH TIPOLIECCAMU U SIBJICHUSIMHU, JENIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATH Ja0OpaTOpHBIE W MpPaKTHUYECKHE padoThI, COOJ0IAThH
npaBuia Ipu padbore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh HUX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamu, (GopMyaupys Leidb HCCIEIOBaHMS, AHAJU3UPOBATH IIOJYYCHHBIC
PE3YNIbTATHI U IENIaTh BHIBOJIBL;

YMEHHE Yy4YacTBOBaThb B y4e€OHO-HCCIIEIOBATENIbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOJBbHBIX HAay4HBIX OOILECTB, U
myOMUYHO  TPENCTaBISATH  TMOJYYCHHBIC  Pe3yJbTaThl HAa  YUYEHHYECKHUX
KOH(EPEeHIIHSX;

YMEHHE OLIEHHWBAaTh JTUYECKUE AaCMEKThl COBPEMEHHBIX MHCCIEIOBAaHUN B
o0acTv OMOJIOTUH U METUIIUHBI (KIIOHUPOBAaHHE, HCKYCCTBEHHOE OILIOJ0OTBOPEHHE,
HaIpaBJICHHOE U3MEHEHNE TeHOMAa U CO3/JaHHE TPAHCTEHHBIX OPTaHU3MOB);



YMEHHE OCYILIECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccruoHaabHOM
NEeATeNIbHOCTU B 00JlacTU OMOJIOTHM, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEIBCKOr0 XO34MCTBA, MUIIEBONW MPOMBIILICHHOCTH, YTIIYyOJISITh O3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHUE OHOJOTMYECKOro o0Opa3oBaHHA B OpPraHU3aLMSIX CPEAHEro
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30oBaHuUs.

[IpeameTHble pe3ynbTaThl OCBO€HUsI yueOHoro mpeameta «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECTe€ W PO OHOJIOTMU B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMHUpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPOJIbI M PEIICHUH SKOJIOTHUECKUX MPoOIeM
YeJlloBeYeCTBa, a  Takke B pEUIEHWH  BONPOCOB  PALMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTHY;

YMEHHE BIIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET
ONpeJeNIeHUs] M TMOHHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOIMUX OHOJOTHYECKUX
TEPMUHOB M TOHATUN (BHUJ, IKOCUCTeMa, Ouocdepa), OMOIOrHUYECKHUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKasl TEOPHUS SBOJIOIUN), YUCHUS
(A. H. CeBeprioBa — 0 myTsSX W HampaBieHusx sBomtonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apopsimieBoro cxonacrea K. M. bapa), mpaBuna (Munumyma 1O. Jlubuxa,
9KOJIOTUYECKON MHUpaMUIbl SHEpruM), rumnotresbl (rumore3a «vupa PHK» V.
I'unGepra);

YyMEHUE  BJIAJETh  OCHOBHBIMHM  METOJaMH  HAy4YHOro  IIO3HAHWI,
UCIIOJIb3yEMbIMU B OMOJOTHYECKUX UCCIIEIOBAHUIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HabOIIOJIeHHe, HKCIEPUMEHT), CIIOCOOaMH BBIABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHBbIC TPHU3HAKH: BHJIOB, OHOTEOIICEHO30B,
HPKOCUCTEM H OMocdepbl, CTAOWIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPa, AJITONATPUIECKOTO U CUMITATPUIECKOTO BUI000pa30BaHNUSA,
BIIUSTHUS IBHDKYIITUX CHJT BOJTIONMY HAa TeHO(OH ] MOMYISIIHN, TPUCTIOCOOTICHHOCTH
OpraHM3MOB K cpene OOWTaHWs, YepeIOBAHUS HANPABICHUA HBOJIOIUH,
KpYroBOpPOTa BEILIECTB U MOTOKA SHEPTUH B AKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXIYy MPOLECCaMH 3SBOJIIOLNH,
JIBIKYIIUMU CUJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMHU PAa3JIUYHBIX SKOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHAOB K Cpefie OOMTaHMs, a0MOTHUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBS3€H  OpPraHu3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE UCIOJB30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JUIsl TOKa3aTelIbCTBA POACTBA OPTraHMU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB M CPEIbl OOUTaHMS, SIUHCTBA
YeIOBEUECKNX pac, HEOOXOJMMOCTH COXpaHEHHsT MHOTrooOpa3usi BHIOB U
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE PellaTh OMOJIOTHYECKUE 3aa91, BBISIBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMbIMU OMOJIOTHYECKUMH TIPOIIECCAMHU | SIBJICHHUSMHU, JICJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINIOJHATH JIa0OpaTOpHBIE M MPAKTHUYECKHE padoThI, COOIIOAAThH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMECHTAIbLHBIMU
cpencTBamu, (GOpMYyIUPYs Ieldb WCCIEAOBAaHUSA, aHAJIM3UPOBATH IOJyYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBaTh B Y4e€OHO-HCCIICIOBATEIILCKON paboTe Mo OMOoJIOTruw,
DKOJIOTUM W MEJUIIMHE, NMPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YUYCHHYCCKUX
KOH(epeHIIHsX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIECHUH KU3HU, YETOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUSAX M CIOCO0aX MperIoTBpaIlCHHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oymylied MnpodeccuoHalIbHOU
JESTEIBHOCTH B 00JIACTU OMOJIOTHH, SKOJIOTUH, TIPUPOIONIOIB30BAHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIbCKOIO0 XO35SWUCTBA, MHUIIEBOMN
POMBIIIEHHOCTH, YIAyOnsiTh TO3HABAaTEIbHBIM WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TPOJOIHKEHUE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHM3alUSIX CPEIHETO MPO(EeCCHOHATBLHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
HauMeHoBaHue KoJsmyecTBo 4acoB ®opmupoBaHue PYHKUMOHAIbHOM
Ne i/ pa3aesioB U TeM B Konrpoabnbie | Ilpakrnyeckue | 'PAMOTHOCTH
cero
NMPOrpaMMbI pa6oTbI padoThI
dopMupoBaHUE TIEIIOCTHOTO MUPOBO33PEHUS
JIM9HOCTHOE, )KMU3HCHHOE CaMOOTIpeICIICHUE
1 Buonorus xak Hayka 1 0 0 dbopmupoBanue KOMMYHHUKATHBHOM
KOMITETEHTHOCTH B OOIICHUN CO CBEPCTHHKAMHU
B IIpoIiecce 00pa3oBaTeILHON IS TEILHOCTH.
DopMHpPOBAHIE MUPOBO33PEHUS
CBSI3aHO C DKOJIOTHUCCKUM
JKuBbie cHCTEMBI U X
2 2 0 0 BOCIIMTaHUEM, [IEHHOCTHBIM
U3yqeH1e OTHOIIICHUEM K KHBOMY MUDPY
Y OKpY>KaloIlen cpetie.
YMeTh 0CO3HaBaTh CBOM MHTEPECHI, HAXOIUTh
Y U3y4aTh B YUYCOHMKAX 11O Pa3HBIM IIPeAMETaM
3 buonorus knerku 2 0 05 4 ya P P
MaTrepuaibl, UMEIOIIHE OTHOIICHUE K CBOMM
HHTEpEeCcaM.
4 XuMudeckas 10 1 1 dopMHUpOBaHUE TIPEICTABIICHNUN O €TMHCTBE
OpraHu3aIus KJICTKH MIPUPOJIBI HA OCHOBE CPaBHEHUS
®dopmHupoBaHUE HHTEpeca U
Crpoenue u QyHKIUU
5 8 0 2 JT10003HATENFHOCTD K U3YUYEHUIO MPUPO/IBI
KJIETKU
METOJIOM €CTECTBEHHBIX HayK.
OOMeH BelIecTB 1 ®dopMUpOBaHUE [IET0CTHOTO MUPOBO33PEHUS
6 TIpeBpALIICHIE 9 1 1 JInaHOCTHOE, )KU3HEHHOE CaMOOoTpeieNiCHHE.
SHEPTUU B KIETKE
7 Hacnencrsennas 9 0 0.5 YMeHue NpUMEHSTh 3HaKH U CUMBOJIBI JIs




uHbopMaIu U
peanusanus €€ B
KJIETKE

peH.IeHI/IH y‘-Ie6HBIX U IIO3HaBaTCJIbHBIX 3aJa4,
(dbopMHUPOBaHKE U PA3BUTUE KOMIIETEHTHOCTH B
oOmacti ucronp3zoBanusa UKT

JKW3HEHHBII TUKI

YMmenue paboTaTh ¢ pa3sHbIMU UCTOYHHUKAMMU
UH(pOpMAINH, OBJIaICHIE YMEHUSIMH BHJIETh

8 6 1
KIICTKU po0JIeMy, CTaBUTh BOTIPOCHI, BBIJIBUTATh
THTIOTE3bI
dopmMupoBaHUE MO3HABATEIFHBIX HHTEPECOB,
WHTEJUICKTYaTbHBIX M TBOPYECKHIX
Crpoenue u pyHKIUN .
9 17 15 CIOCOOHOCTEN yJanuxcsi, CIOCOOHOCTH K
OpraHNU3MOB
CaMOCTOSTEIIBHOMY MPUOOPETEHHUIO HOBBIX
3HAHUH U IPAKTUYECKUX YMEHHN.
YMeHue opranuzoBaTh COTPYAHHUUECTBO U
PasMHoxkeHue n
10 8 15 COBMECTHYIO JICITEIILHOCTD C YUUTEJIEM U
pa3BUTHE OPraHU3MOB
CBEPCTHUKAMHU
I'eneruka — Hayka o YMenne paboTath C pa3HBIMU HCTOYHHUKAMH
HACJIEICTBEHHOCTH U uH(popManuu
11 2 0.5 bop
W3MEHYHUBOCTH
OpraHu3MOB
YMeHue npuMeHsTh MOJyYeHHbIE Ha YPOKe
3aKOHOMEPHOCTH
12 10 1 3HAHUS Ha MMPAKTUKE, TOHUMAHNE BaXKHOCTH
HACIIEJICTBEHHOCTH
COXPaHEHUS 3/I0POBbSI
13 3aKOHOMEPHOCTH 6 1 dopMmupoBaHue MO3HABATEIHLHOIO HHTEPECa K
W3MEHYUBOCTH U3YYEHHI0 OMOJIOTUH
YMeHnue ctaButTh v GOPMYIUPOBATH AJIs ce0st
14 ['eneTuka yenoseka 3 0.5 HOBBIE 33J]a4i B yueOe U MO3HaBaTeIbHOU
TSI TeTHHOCTH
15 Ceneknus 4 1 YMeHHe OLeHUBATh SKOJIOTUYECKUM PUCK




OpraHu3MOB

B3aMMOOTHOLIECHUH YEJIOBEKA U IIPUPOIBI.

buorexnoigorusa u

®opMUpOBaHUE LIETOCTHOTO MUPOBO33PEHUS
YMeHue KoppeKkTupoBaTh CBOU JICHCTBUS

16 CHHTETHYECKast 4 0
T OTHOCHUTEJIBHO 33J]aHHOTO 3TAJIOHA
17 PesepBHOE Bpemst 1 0
BIIEE KOJIMYECTBO YA
OBII] OJ1 CTBOYACOB 102 13

10 [TPOTPAMME




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
N KosmuecTBo yacos IIpogopuenTannoHHas
n/gn Tema ypoka Beero Kontposbubie | IlpakTuueckue | Padora
padoTbI padoThI
1 Buonorus kak KOMIUIEKCHAs! HayKa M KakK 1 0 0
4acTh COBPEMEHHOT0 O0IIecTBa
JKvBBIE CHCTEMBI M X CBOMCTBA 1 0 0
YpoBHEBas OpraHU3aIUs JKUBBIX CHCTEM 1 0 0
4 HcTopust OTKPBITHS U N3YUSHHS KIETKH. 1 0 0
Kiterounas teopust
MeTo 161 MOJIEKYJISIPHOM U KJIETOYHOM
ounosorun. [IpakTuueckas padora Nel
5 «M3ydenne MeTo0B KIIETOYHON OMOJIOTHH 1 0 05
(xpomatorpadus, anexTpodopes, '
muddepennnanbHOe EHTPU (YT UPOBaHKE,
[T1IP)»
6 XUMUYECKUH COCTaB KIETKU 1 0 0
7 MuHepasnbHbI€ BEIIECTBA KIETKH, UX 1 0 0
Ouonoruyeckas polib
Opranuyeckue BelecTBa KISTKU — OENKH.
8 JIaGopatopHas pabotaNel «OGHapyxeHue 1 0 0.5
0€JIKOB € TIOMOIIbIO KAUE€CTBEHHBIX PEaKIIUii»
9 CoiicTBa, kaccudukanus u GyHKIUN 1 0 0
0eKoB
10 Opranuyeckue BelecTBa KIeTKu — 1 0 0
YIJIEBO/IBI




11 Opranuyeckue BeIECTBA KIETKU — JIUIH/IBI 0
Hyxneunossie kucnorsl. JIHK u PHK.

12 JlabopaTtopnas padota Ne2 «MccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BbI/IEJICHHbIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu AT®. JIpyrue 0
Hykseozunrpudocedarsr (HTD)

14 CexBenuponanue JJTHK. MeTo bl reHOMUKH, 0
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 KonTpomasnas padorta Nel mo 0
TeMe' XuMHuueckast Opranu3anus KieTkn"

16 Merto bl CTpyKTYpHOU Onosioruu. Tumsl 0
kietok. [IpokapuoTnyeckas kierka
CrpoeHue 3yKapuOTHYECKOM KIIETKH.

17 [IpakTuueckas padoraNe2 «3ydenue 0.5
CBOWCTB KJICTOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapat KJICTKH 0
OnHomMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [Ipaktuueckas pabota Ne3 «/3yueHue 05
JBYDKEHUS LIUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:

20 MUTOXOHAPUH, I1acTuabl. JIaboparopHas 05
pabotalNe3 «MccnenoBanue niaa3mMoan3a 1 '
JETIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOU/IbI KIETKU 0

22 Crpoenue u pyHKUIMU sipa 0

23 CpaBHUTENBbHAS XapaKTEPUCTUKA KIIETOK 0.5




aykapuoT. Jlaboparopnas padoraNed
«M3yueHune CTpoeHus KJIIETOK Pa3JIMYHbIX
OpPraHU3MOBY

24

AcCCUMWITSIINASA ¥ TACCUMUIIALIUS — JIBE
CTOpOHBI MeTaboan3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnast pabotaNe5
«M3ydeHune KaTaluTHIeCKOH akKTUBHOCTH
(hepMeHTOB (Ha MpuMepe aMuiiasbl UIU
KaTajasbl)»

25

depMeHTaTUBHBIN XapaKTep peaKkIyi
KJIeTOUHOTO MeTabonu3ma. JlaboparopHas
pabota Ne6 «M3yuenue pepmMeHTaTUBHOTO
paclienieHus IepoKCuaa BOJI0OpoJia B
PacCTUTENIBHBIX U )KUBOTHBIX KJIETKaX)

0.5

26

benku-akTuBaTOpBI M OENKU-UHTHOUTOPBI

27

ABTOTpOGHBII TUIT 0OOMEHA BEIIIECTB

28

dotocunTe’

29

XemocuHTe3. JJaboparopHas padoraNe7
«CpaBHEHHE MPOLIECCOB POTOCHHTE3A U
XEMOCHHTE32»

0.5

30

AHa3poOHbIe OpraHu3Mbl. Buiel OpokeHuUsI.
Jlaboparopnas pabotaNe§ «CpaBHeHUE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AspoOHBIE OpraHUu3MBbl. JTarbl
SHEPIreTUYECKOT0 OOMeHa. DHeprust
MeMOpaHHOTO I'paJueHTa NpoToHOB. CHHTE3
AT®: pabora nporoHHoit AT®- cuHTa3bI

32

KonTtponsHas padora Ne2 o teme '




Crpoenue u GyHKIIUHU KIETKH, OOMEH

BelecTs"
33 Peakiiun MaTpuyHOTO CHHTE32 0
34 Tpanckpunuus — marpuunblii cuate3 PHK 0
35 Tpaucnsmus u e€ sransl 0
36 Komuposanue amuaOKMCIOT. Postk pubocom 0
B OMocuHTE3€e Oenka
37 Opranu3anus reHoMa y IpoKapuoT U 0
JYKapHOT
38 MonexymsipHbIe MEXaHU3MBI YKCTIPECCHU 0
TCHOB y DYKapHuOT
Bupycbl — BHekIieTouHbIe (POPMBI KU3ZHU U [Tpodeccus Bupycosor
39 obnuraTHbIe apa3uThl. [IpakTuyeckas 0.5
pabotaNe4 «Co3naHue MOJICITH BUPYCay
40 BupycHble 3a0051eBaHNs YeI0BEKa, 0
KUBOTHBIX, PACTEHUN
41 HanorexHosorny B OMOJIOTUY U MEQULIMHE 0
42 JKU3HEHHBIN IUKIT KJIETKH 0
43 Martpuusnsliii cuate3 JJHK
Xpomocowmsl. JIaboparopnast padotaNe9
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KJIETKU — MHUTO3 0
46 Tunst knerok. Kaproknnes 1 IUTOKUHES. 05
Perynsimus ;kM3HEHHOTO [IUKJIA KIETKH '
47 KonTtponpHas pabota Ne3 o Teme 0

JKM3HEHHBIA UK KI1eTKA"




48 Opranusm Kak eImHOE 1eJI0e 1 0 0

49 Txanu pactenuil. JlJabopatopnas padotaNel0 1 0 05 3HAKOMCTBO C
«M3ydeHne TKaHEN pacTEHUN» npodeccueit 00TaHUK
TxaHu KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padotaNel 1 «M3yuenue 1 0 0.5
TKaHeH JKHBOTHBIX»
Opransbl. Cuctemsl opratos. JJabopaTtopHas

51 pabotaNel2 «l3ydeHue opraHnos 1 0 0.5
[IBETKOBOTO PACTEHHSI»

52 Omnopa Tenna opraHu3mMoB 1 0 0

53 JIBI>KEHUE OPTaHU3MOB 0 0

54 [MuTanue opraHn3mMoB 0 0

55 [Tutanre MO3BOHOYHBIX KUBOTHBIX. 1 0 0
[TumeBapuTenbHas cCHCTEMA YeToBeKa

56 JIpIxaHue opraHu3MoB 1 0 0

57 JIpIXaHne 03BOHOYHBIX )KUBOTHBIX U 1 0 0
9eJIoBeKa

58 TpaHCcHOPT BEIIECTB y OpraHU3MOB 1 0 0

R e— Y :

60 Brigenenue y opranuzmMoB 1 0 0

61 3amura y opraHu3MoB 1 0 0

62 NMMyHHas cuctema JenoBeka 1 0 0

63 Pa3znpaxxumocTs 1 perynsuus y OpraHu3MoB 1 0 0

64 I'ymopainbHas perynsuus U SHI0KpUHHAs 1 0 0
crcTeMa JKUBOTHBIX M YelloBeKa

65 KonTtponrHast padota Ne4 ro pazneny 1 1 0




"Crpoenue u QyHKIIMH OpraHU3MOB"

66

®opMbl pa3MHOKEHUSI opranu3MoB. [lonoBoe
pa3MHOXKEHHE

67

Meiios

68

I'amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX Ki1eToK. JlabopaTopHas paboraNel 3
«M3yueHune cTpoeHus MOJOBBIX KIIETOK Ha
TOTOBBIX MHKpOIIpEIapaTax»

0.5

69

NHmBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT'EHE3

70

3akJiajika OpraHoOB U TKaHEH U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poct u pa3zButHe xuBOTHBIX. JJabopaTtopHas
pabotaNel4 «BrisiBIIeHHE TPU3HAKOB
CXOJICTBA 3apO/IbIIIEH O3BOHOUHBIX
KUBOTHBIX)

0.5

72

Pa3zmHoOXeHue 1 pa3BUTHE pacCTCHUM.
JlabopaTtopnast pabotaNel5 «Crtpoenue
OpPraHoOB Pa3MHOXEHUS BBICUIUX PACTCHUI»

0.5

73

I/ICTOpI/ISI CTAHOBJICHHUA U PA3BUTHA I'CHCTHKH
KaK HayKH1

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHKH.
Jlaboparopnas pabotaNel6 «Jlpozoduia kak
00BEKT TeHETUYECKUX MCCIIETOBAHUIN

0.5

75

3aKOHOMEPHOCTH HACJIEJOBAHMSI TIPU3HAKOB.
MoHorubpuaHO€E CKpeIuBaHue.
[Ipaktudeckas padoraNe5S "M3yuenue
pe3yabTaTOB MOHOTUOPUIHOTO CKPELTUBAHUS

0.5




y Ap030¢HIhI"

[{uToTorMuecKue OCHOBBEI MOHOTHOPHIHOTO

76 0
CKpCIUBAHUS

77 Amnanusupyrouiee ckpeuuanue. Henonxoe 0
JOMUHUPOBAHHE
Jurubpunnoe ckpemuBanue. [lpakruueckas

78 pabotaNe6 «M3ydeHne pe3yabTaToB 0.5
JTUTHOPUTHOTO CKPENIUBAHUS Y APO30 (DU

79 [{uTonornyeckre OCHOBHI TUTHOPUTHOTO 0
CKpEIUBAHUS

80 CueruieHHOE HACJIeIOBaHNE TPU3HAKOB 0

81 XPpOMOCOMHasI TEOPHS HACTEACTBEHHOCTH 0

82 T'enernka mosna 0 3HaKOMCTB(j ¢

npodeccueit reHeTHK

83 T'eHoTHn Kak eJIOCTHAS CUCTEMA 0

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 0
pacTeHHii, ’KUBOTHBIX U YEJIOBEKa

85 KonTtponpHas padotaNeS mmo teme 0
"3aKOHOMEPHOCTH HACJIEACTBEHHOCTH"

86 N3MeHUnBOCTh MPU3HAKOB. 0
MonudukanoHHas U3MEHUYUBOCTD
Bapuanuonsslii psia v BapualmoHHas
kpuBas. Jlabopatopnas paboraNel7

87 «MccnenoBanne 3aKOHOMEPHOCTEM 05
MOAU(PHUKAITUOHHON U3MEHYUBOCTH. '
[TocTpoenue BapuallmOHHOTO psija U
BAPUALIMOHHON KPUBOI»

88 I'enoTHNIMUECKast UBMEHYHBOCTb. 1




KoMmOunarusHas "3MEHYUBOCTE

89

MyraunoHHas U3MEHYUBOCTb. [IpakTnyeckas

pabotaNe7 «MyTtauuu y apo3oduisl (Ha
rOTOBBIX MUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTaLlMOHHOT'O TIpoLiecca.
OnureHeTHKa U SIUT€HOMUKA

91

I'eneruxa yenoseka. [Ipakrnueckas
pabotaNe8 «CocTaBiieHHE U aHATTN3
POJOCIOBHOIN

0.5

92

MeTo a6l METUIIMHCKON I'€HETUKHU

93

3HaueHne MeJUIIMHCKON TeHEeTHKHU B
Hpe)IOTBpaHIeHI/II/I " JICHCHHUU T'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHSI CEJICKITHH.
JlaGopatopnast padotaNel8 «U3yuenune
COPTOB KYJIBTYPHBIX PACTCHUH W TOPOJT
JOMAITHUAX KUBOTHBIX)

0.5

3HAaKOMCTBO C
npodeccueit
CEJIEKLIMOHEP

95

MeTopl CeNeKITMOHHOM PaOOTHI.
JlaGopaTtopHas pabotaNel9 «M3ydyeHue
METO/IOB CEJICKITUU PACTCHHI

0.5

96

JlocTrxkeHHs CeNeKIUU pacTeHUN U
KUBOTHBIX. [IpakTnyeckas padbotaNe9
«[IpuBuBKa pacteHui»

97

CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka v OTpacib
npou3BoacTBa. [Ipaktiuueckas paboraNel0
«M3yduenue 0ObeKTOB OMOTEXHOJIOTHI

0.5




99 OcHOBHBIE HANIPABJICHNUS CHHTETUYECKOH 1 0
Oouonoruu
100 XpOMOCOMHAs U T€HHAsl UHKEHEPUs 0
101 MenunHcKre OUOTEXHOJIOTHN 0
102 PesepBHBII ypOK. HOBT(zpeHHe, o0o0mienue, 1 0
cCHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 15.5
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