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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ydebHOMY mnpenmeTy "buonorus" (manee - Ouosiorus) Ha
YpOBHE CpellHero oOuiero oopasoBaHusi pa3paboTaHa Ha ocHoBe dDepepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit denepanuny,
dI'OC COO, Konnenmuun npenojgaBanusi yuyebHoro mnpeamera «buomnorus» u
OCHOBHBIX MOJIOXKEHUH (enepanbHoil paboyei mporpaMMbl BOCIIUTAHUSI.

VYueOubiii npeamer «buonorus» yriyonéanoro ypoHs usydenns (10-11
KJIACChI) SIBJISIETCA OJJHUM M3 KOMIIOHEHTOB NpeaMeTHO obnactu «EcTtecTBeHHO-
HayuyHble mnpeameTb». CormacHo mnonoxeHussM OI'OC  COO mnpoduibHbIe
yueOHbIe MPEeIMEThI, U3ydaeMble Ha YIiIyOJIEHHOM YpPOBHE, SBISIOTCS CIIOCOOOM
mupdepeHnmanm  00ydeHUs Ha YpPOBHE CpPEIHEr0 O0O0mero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01mM, cpeHUM MpodecCuOHATBHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX YYEOHBIX TMPEAMETOB JODKCH OBITh OpPHUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHne 00pa30BaTENbHBIX, BOCIHUTATEIBHBIX WM PAa3BUBAIOIINX
3a/lay, CBSA3AHHBIX C MpodopUEHTalMed OO0YydYalIMUXCI U CTUMYIHUPOBAHHEM
MHTEpeca K KOHKPETHOW 00JacTh HAy4YHOI'O 3HAHUS, CBA3aHHOIO C OHOJOTHEl,
MEUITMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mnpenmety "buonorus" ma€r mpeacTaBlieHHE O
eI W 3ajadax M3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriayOiaeéHHOM
YpOBHE, ONpeeIisieT 00s13aTelIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYPHUpOBaHHME TIO pas3feinaM W TeMmaMm, paclpelelieHue M0 Kiaccam,
PEKOMEHJIyeT MOCIIEeI0BAaTeIbHOCTh M3y4YeHUs yuyeOHOro marepuajia ¢ yd€ToM
MEXMPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOTO Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuawmuxci. B mporpamme mno Ouosoruu
peai30BaH TMPUHIUI TPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Ojarogaps 4emMy MpOCMaTpUBaeTCA
HAIMpaBJICHHOCTh HA  TIOCIEAYIOIIee pa3BUTHE  OWOJIOTMUECKUX  3HAHUMH,
OPUEHTHPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
HKOJIOTUYECKOTO MBIIUICHHUS], MPEICTABIEHUH O 310pOBOM 00pa3e KU3HH, Ha
BOCIIUTaHHE OEpeKHOTO OTHOLIEHWS K OKpyXaroled npupogHoil cpene. B
nporpaMMe o OMOJIOTUHU TaKXKe MOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorusiy B peamuzaruu  TpeboBanuit DPI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METAIlPEAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOyYCHHS W B
(GbOpMUPOBaHUM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHON  JCSITEIbHOCTH
oOy4aroluxcss MO0 OCBOCHHUIO COJEpKaHUS OMOJIOrMYECKOro oOpa3oBaHMs Ha
YPOBHE CpeaHero o0Iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpenHero oOiero oopa3zoBaHus
3aBepuIaeT OMOJIOTHYeCKOoe OO0pa30oBaHME B IIKOJIE W OPUEHTHUPOBAH HA



pacimpeHie U yriayOseHue 3HaHMM oOyd4aroIuxcsi O JKMBOM IPUPOJE, OCHOBAaX
MOJIEKYJIIPDHON W KJIETOYHOW OHOJOrMu, 3MOPHOJIOTMH M OWOJIOTMH DPAa3BUTHS,
TeHETHUKH, CEICKINHN, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUE€HHUS U KOJIOTHUH.

N3yuenne yueOHOoro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY MOIyYEHHUIO
Ouonornueckoro  oOpa3oBaHMsi B  By3aXx M OpraHM3alUsAX  CPEAHETrO
npogeccuoHanbHOro 00opazoBanusi. OCHOBY €ro COAEpKaHUS COCTAaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHWWA, TOJMYYCHHBIX TIPU  H3YyYEHUU  OOYyHaAIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3zesioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kimaccax 3Tu 3HaHHS TOMY4yalOT pa3BUTHE. Tak,
paciMpeHsl U YIiIyOJIeHbl OMOJIOIMYECKHE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTIX KHU3HHU,
JIOTIOTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MTPUKIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJISl TOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OUOJOTMYECKHUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, IOJTYYEHHBIMU OOYYAIOIIMMUCSA TNPU H3YHYEHUU
($u3MKY, XUMHUH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mporpammbl 1o yuyeOHomy mpeamery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH UM 3BOJIIOLUMOHHBIA MOIXOJbl K M3YYCHUIO OHOJIOTHH.
CornacHO UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIC ISl JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, IBOJIOINN OpPraHUYECKOro MHUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJOTMYeCKOro paszHooOpasmsi miaHeTsl. Tak, B 10 kmacce
U3Yy4aloTCsl OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOW OMOJIOTMH, 3MOPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJIOTUM M CHUHTETUYECKOU
OMONOTHH, AKTYyaJIM3UPYIOTCS 3HaHUS OOydaromuxcs 1Mo OOTaHUKE, 300JI0THH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBOIOLUMOHHOE
y4eHHUE, OCHOBBI DKOJIOTUH U YUeHHE 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mnpuszBaH = 00ecHeYUTh  OCBOCHHE
00y4aroMMHUCs: OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIUIIOB U MPaBUJI,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpPa3sMM ¥ OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIMYJISIIHH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHUKEHHSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCIEeKTax OMOJOTnYecKuX 3HaHui. Jljis
pa3BUTUA M TOAJEP)KAHUS HMHTEpeca OOydJalomUXCsl K OHOJOTHH Hapsay Co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKaHUHM MPOTPAMMBI
1o OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBIEHUS W Pa3BUTHS
TOM WM MHOW 00JacTH OWOJIOTMH, BKIIQJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B pEUICHHE BAKHEHIIINX OUOJIOTMYECKUX U HKOJIOTHYECKUX MPOOIIEM.



[enp uzyuenus yuebHoro npeamera «buonorus» Ha yriyOJIEHHOM YPOBHE —
OBJIaJicHHEe  OOYYaIOMIMMHUCS  3HAHUAMH O  CTPYKTYpHO-(YHKIIMOHAJIHHOU
OpraHu3allid >KMBBIX CHCTEM pa3HOr0 paHra W MPUOOpETeHHE YMEHH
WCITIOJIB30BaTh 3TU 3HAHUSA B (DOPMUPOBAHUM MHTEpECAa K ONPEAECIEHHON 00IacTH
npo(hecCHOHANBPHOM ACSITeNbHOCTH, CBSI3aHHOM ¢ OWoNOrHel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHusl.

JoctiwxkeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yIIyOJIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIETYIOIINX 3a1au:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIEMIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPaBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTO00pa3vM M OCOOCHHOCTAX OHOJIOTMYECKHX CcHUcTeM (KJIEeTKa,
OpraHu3M, MOMYJISIIUs, BU, OMOreo1eHo3, ouocdepa); 0 BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OUOJIOTUH;

O3HAKOMJICHHE OOYYaIOMIMXCS C METOAaMH TO3HAHUS KUBOM MPUPOJBI:
UCCJIEIOBATEILCKUMHU ~ METOJIaMU  OMOJIOTMUECKMX HayK (MOJIGKYJSIpHOM W
KJIETOYHOM OHOJIOTHH, SMOpPUOJOTUM W OHOJIOTMH PAa3BUTUS, TEHETUKH W
CeJICKIMU, OWOTEXHOJOTMM M CHHTETUYECKOW OHMOJOTMH, MaJIEOHTOJIOTHH,
9KOJIOTUH);  METOJaMU  CAMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOIMYECKUX
UCCIEeIOBaHUM B JabopaTopud W B mpupojae (HaOMrofeHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE);

OBJIaJICHUE OOYYalOIMMHUCA YMEHUSMH: CaMOCTOSATEIbHO  HAaXOAMTh,
aHAIM3UPOBaTh M HCIOJIb30BAaTh OMOJOTUYECKYI0 WH(OpPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CHMBOJMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W COLMAIBbHO-DKOHOMUYECKHMMH U  JKOJIOTHUYECKUMU
npo0jeMaMu 4YeJIOBEYECTBA; OIICHUBATH IOCIEJCTBUS CBOCH ACSATEIBHOCTU TIO
OTHOILICHUIO K OKpPY’KalIIleld MNpUpPOTHON cpeae, COOCTBEHHOMY 3J0pPOBBIO U
3MI0POBBIO  OKPYXKAlOIUX  JIOJIEM; OOOCHOBBIBAaTH M COOJIIOAaTh  MEphI
nporiIakTUKA WHOEKITMOHHBIX 3a00JIeBaHUN, TIPaBUIa MOBEJACHUS B MIPUPOJE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEITEIbHOCTH B UPE3BBIYANHBIX
CUTyallusX MPHUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepHh30BaTh
COBPEMEHHbBIC HaYyUHBIE OTKPBITHS B 00J1aCTU OMOJIOTHH;

pa3BuUTHE Yy 00y4arONIMXCsl MHTEIJIEKTYalbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B TMpOLIECCE 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSIMU W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OWOJIOTHH, pEIIaeMbIMH €10 MpoOJeMaMu, METOJI0JIOTHEH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCTIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OUOJIOTMYECKUX 3aa4, MOACIUPOBAHUS OMOJIOTUYECKHUX
0OBEKTOB U MPOLIECCOB;



BOCIIUTAaHUE y 00YYaIOIIUXCS [IEHHOCTHOI'O OTHOIIEHHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIETLHBIM €€ 00beKTaM U SIBJICHUAM; (DOPMUPOBAHUE IKOJIOTHUECKOM,
TeHEeTUYECKOM TIpaMOTHOCTH, OOIIeH KyJlbTyphl TIOBEICHHUS B  MPUPOJIE;
WHTETPAIMHA €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHrne  OOYYAIOIIMMUCS  KOMIIETGHTHOCTH B PaIllMOHAIBHOM
MPUPOAOTIOIb30BaHUN (COOJIIOICHUE TMPaBUJ TOBEACHHUS B MPUPOJAE, OXPaHBI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbSI U 370POBBS
OKpyXaromux Jrofeil  (coOmomeHuss Mep NPOPUIAKTUKH — 3a00JICBaHUM,
oOecrieueHrne OE30MACHOCTH JKU3HEACATCIIBHOCTH B UYPE3BBIYANHBIX CHUTYAIHsIX
MPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHMUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHhe  YCIOBUH I  OCO3HAHHOTO  BbIOOpa  OOy4YarOMIMMUCS
VHIMBUTyaJIbHOU oOpa3oBaTeNbHON TPAaCKTOPUH, CIIOCOOCTBYIOIIIEH
MOCJICYIONEMy TIPO(PECCHOHATIEHOMY CaMOOTIPEIECIICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YnCI0 YacoB, OTBEJCHHBIX HAa U3YYEHHE OMOJIOTUU Ha yriayOJeHHOM
YpOBHE CpeaHero obimiero odpazopanus, coctapiseTr 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Heaenmo), B 11 kiracce — 102 gaca (3 yaca B Heaemio).

OT6op opraHuzanMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHUs OMOJOTUH
OCYIICCTBIISETCS ¢ YYETOM CHEnu(UKU ero COAepKaHWs W HaMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOTO  00pa3oBaHWS B  OPraHW3alUsIX CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBUEM MPU 00yUeHUN OMOJIOTHH Ha YriTyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBEJICHUE JTA0OPATOPHBIX M TIPAKTHYECKUX padoT. Takke ydactue
OOy4JaroIMXcsl B BBIMOJHEHUU TPOCKTHBIX M YUCOHO-HCCIIEIOBATEIBCKUX padoT,
TEeMaTHKa KOTOPBIX OMPENCISAETCS yYUTEJIeM Ha OCHOBE  HMMECIOITUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

CopnepkaHrue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHHas OuoJiorusi — KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHA
Ouonoruu.  buosornyeckue  HayKd M HU3y4aeMble UMU  NPOOJIEMBI.
@DyHIaMEHTAIbHbIE, IPUKIAAHbIE W TIOUCKOBBIE HAy4YHBIE MWCCIECIOBAaHUSA B
OHOJIOTHN.

3HaueHne OHOJOruu B (POPMUPOBAHMHM COBPEMEHHOUN €CTECTBEHHO-HAY4YHOU
kapTuHbl Mupa. IIpodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHue OHOJIOTUU B
IIPAKTUYECKON JICATEIBHOCTU YEJIOBEKA: MEIUILIMHE, CEJIIbCKOM XO35HCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpauun

[Toptpetsi: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. TI'apseut, I'. Mengens, B. . Bepuaackuiui, U. I1. I1anos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yortcon, ®. Kpuxk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JIPYTMMHU Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M HX H3yYeHHE

JKuBble cucTteMbl Kak NOpeaMeT u3ydeHust Ouonoruu. CBONCTBA MKUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJNOCTHOCTb,
CIIO)KHOCTb M YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTH, CaMOOpPTaHHU3aLHs,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTb, U3MEHUNBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHu3alMu JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIIETOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), Ouocdepusiii. Ilporueccsl, MNPOUCXOASIIME B HKUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. KHW3Hb Kak (opma CyIIECTBOBAHUSA
Marepun. Hayku, n3ydaromye )KuBble CUCTEMbI HA PA3HBIX YPOBHIX OPraHU3ALUH.

N3ydenue xuBbIXx cucteM. Metoasl Ouonornueckoil Hayku. Habmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [loHsTue o 3aBucuMoi u
HE3aBUCUMOUN IiepeMeHHOU. IlnanupoBanue »skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. Hynesast runoresa. [lonstue BbIOOPKH U €€ HOCTOBEPHOCTb.
PazOpoc B Ouonormyeckux mAaHHbIX. OIlEHKAa JTOCTOBEPHOCTU MOJIYYCHHBIX
pe3ynpTaroB. IlpuumMHBI MCKaXeHus pe3yJbTaroB JOKcnepuMmeHTa. [lonsatue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHBbIE TpU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OpraHU3AlUMU KUBOU
npuponb», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOTO opraHu3May, «buoreonenos», «buochepay, «MeTtoas
U3YUYEHUS KUBOU MPUPOJIBI».

O6opynoBanue:  J1aboparopHoe  00OpyIOBaHHME s MIPOBEAECHUSA
HAOJIIOICHUM, U3MEPEHH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE PA3IMYHBIX METOJOB IpHU
W3YYEHUH )KUBBIX CUCTEM.

Tema 3. buoJiorusi KJeTKu

Kimerka — cCTpykTypHO-QYHKUMOHAJIbHAS e€AuHULA kuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiaen, P. BupxoB). OCHOBHBIC NOJIOKEHUS COBPEMEHHOM KIJIETOYHOM
TEOPUHU.

MeToapl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIUS,
xpoMarorpadusi, 31aeKTpodope3, METOJ MEUYEHbIX aTOMOB, IuddepeHInanTbHOe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue ukcuposanuuix
K1emokK. DIEeKTpoHHass MUKpockonusd. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIann, M. llIneitnen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOM MHUKPOCKOIDY, « DIEKTPOHHBI MUKPOCKOT,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIAW.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIIpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHue METOMOB KIETOYHOW OHOJOTUU
(xpomartorpadus, osnexrpodopes, auddepeHmanbHoe IEHTPUYrupoBaHue,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKU. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bozma m €€ posib Kak pacTBOPUTEINS, PEareHTa, y4acTue B CTPYKTYpHUPOBAHHH
KJIETKH, TEIUIOpErysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHMOJOrMyecKkas
pob. PoJIb KATHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BEUIECTBA KIETKU. buonorudyeckue mnonauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoil MoJekyinbl. [lepBuunas
CTpyKTypa Oeika, NHenTuAHas CBS3b. BTOpuuHas, TpeTUYHAasl, YETBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CBoiictBa ©OenkoB. Kiaccudukauus — Oenkos.
buonornueckue ¢pyHkuuu 6enkoB. [Ipuonoi.



Yraesoasl. MoHOCaxapupl, AUCaXapybl, OJIUTOCAXapuIbl U MOJIUCAXAPUIBIL.
OOmmii 1aH CTpoeHHsT U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTII€BOOB.

Jlununpl. 'aapodunsHO-THIPOGOOHBIE cBOlicTBA. Knaccudukanus JTunuaoB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEpoubl. buomormdyeckue QyHKIHH
munuaoB. OO01Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTB K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxnennossie kuciorsl. JJHK um PHK. Ctpoenne HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun xomruiementapHoctu. IIpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas crimpans. MectoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKLIHUU B
Kietke. /[pyeue nykneosuompugocpamol (HT®).CexBenupoBanue JJTHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OuoOJIOTHS: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyn. Moodenuposanue
CMpPYKmMypbl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XUMHYECKHX JJEMEHTOB B HEXHBOU
npupoe», «PacrnpeneineHne XuMHUECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuonnueckas Tabauua XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHre MoOJeKyibl BOIbl», «BellectBa B coctaBe opranusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIb», «CTpoeHUuE MOJEKYI
yraeBoAoBy, «CTpOeHHE MOJEKYJl JHUNUAOB», «HyKIenHOBbIE KHUCIOTHI»,
«Ctpoenue monexkynsl ATD».

O6opynoBaHue: XuMUYecKas Mocyjia 1 000pyA0BaHUeE.

JlaGopaTopHasi padora «OOHapyKeHHe OCJTKOB C MOMOIILI0 KAYECTBEHHBIX
peakuuii».

JlaGoparopnass  paGora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. Ctpoenue u QyHKUIMHU KJIETKH

Tumel KIETOK: JyKapuoTHUYeCKas U TMpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUs KIIETKH.



Crtpoenue npokapuoTHueckoil kineTku. Kierounas crenka 6akrepuil 1 apxe.
OcoOeHHOCTH CTpOEHUsI TeTepOoTPOPHOW M aBTOTPO(HON MPOKAPUOTUUYECKUX
KJIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBaHUE HYKapUOTUUYECKON KJICTKH.
[Inazmatnueckas wmemOpana (masmaiieMma). CTpykTypa — IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IMIa3MaTHYEeCKyl0 MEeMOpaHy: MacCUBHBIM
(muddy3us, obneru€nnas auddysus), aKTUBHBIN (TMEPBUYHBIA W BTOPUYHBIM
aKkTUBHBIM TpaHcnopt). [lomynmponunaemocts wmemOpansl. PabGorta Hatpuii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa v QyHKIHNU KIETOYHOU CTEHKU pacTEeHH, TpuOOB.

[urorasma. [{urozons. Llutockener. [IBuxxenue nurorsiazmbl. OpraHouisi
KkieTkn. OgHOoOMEeMOpaHHbIE OPraHouIbl KIETKH: SHIOIUIa3MaTHYeCKash CeTb
(OIIC), anmapar ['onpmku, JTU30COMBI, UX CTpoeHHE U (pyHKUMU. B3aumocBs3b
OJJHOMEMOpaHHBIX OpPraHou0B KieTKu. CTpoeHue TIpaHyIspHOrOPETHKYIyMA.
Mexanusm nanpasnenus 6eakos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyJisipHbIi)  3HAOIIIA3MATUYECKHMA
petukynyM. CekperopHas ¢yHkius anmaparta ['onbmku. Moougurkayusa 6enrkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancmopt
BEIIECTB B KJIeTKE. Bakyonu pactutenbHbIX KieTOK. Knertounsiit cok. Typrop.

[losyaBTOHOMHBIE ~ OpraHOWJBI  KJIETKU:  MHUTOXOHJPHUHU,  IUIACTHUJIBL.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeasckosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHApUNM W miactuia. llepBuunbie,
BTOPUYHBIE W  CJOXHBIE  IUJIACTHABl  (DOTOCUHTE3UPYIOIIMX  3YKAPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JTEUKOIIJIACTHI BBICIITUX PACTECHHIM.

HememOpanusie opranoussl kietku CTpoeHne U (QyHKIIMH HEMEeMOpaHHBIX
OpraHOHJI0B KJIETKH. Pubocomsbl. IIpomesicymounvie Quramenmol.
MukpodunameHnTsl.  Axkmunosviemukpoguiamenmol.  MBbIlLIEUHbIE  KJIETKHU.
AxmuHosbie KOMNnoHeHmbl Hembluieunblx Kiemok. Mukporpyoouku. KiaeTouHslii
neHtp. CrpoeHMe M [BWKEHUE KIYTUKOB U pecHUYEK. MUKpOTpyOOoUKu
nuTorasMel. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
Mmuxkpompybouxamu. Momopnvie 6enxu.

Anpo. O6osouka sapa, XpOMaTHH, Kapuoria3ma, SAPbIIIKA, UX CTPOCHHUE U
byakuun. SnepHbiii OeNKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE pPaCIOJIOKEHHUE
XpoMOCOM B uUHTepda3zHOM siape. IJyxpomamun u 2emepoxpomamut. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuxa s0epuou 00010uku 6 mumose. AHoephbiii
Mpaucnopm.

Knerounsie BrmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHUE BJYKapUOTHUECKOW KIeTkn», «CTtpoeHue
JKUBOTHOW  KJIETKW», «CTpoeHHME  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPUOTUUECKOMN KIETKI.

OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHUKPONPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENAPaThl OAKTEPHAIBHBIX KIETOK.

JlabopaTtopnass pabora «/3ydyeHue CTpPOCHHS KJIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTnyeckas padora «/3yyeHne CBONCTB KIIETOUHONH MEMOPAHBD».

Jlabopatopnass pabGora «JccnenoBanue miazMonu3a M JIEIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass padora «/3ydyeHue  JOBWKEHUS  UUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellleCTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AccUMWIIALNS U AUCCUMUWIISILIUS — JABE CTOPOHBI MeTaboan3Ma. Turbel oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbIA. YdacThe KUCIOpoAa B OOMEHHBIX
mpoleccax. OJHEpreTudeckoe oOecnedeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tmpoueccax. @OepMEHTATUBHBI XapakTep peakuil KIEeTOYHOTO
MeTtabonusma. DOEpMEHThI, UX CTPOEHUE, CBOHCTBA M MEXAHU3M JEHCTBUS.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPBL. 3aBHCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peaxiuii OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. POTOCUHTES.
AHOKCcuceHHbIll U OKcuceHHbll omocunmes y baxmeputi. Ceemocobuparowue
nueMeHmbvl U NUCMEHMbl PeakyuoHHo2o yeumpa. Poiib XJIOPOIIaCTOB B MPOLECCE
dborocunTe3a. CBetoBas u TeMHOBas da3bl. Pomoovixanue, Cs., Cy. u CAM-munot
gomocunmesa. IlponykTuBHOCTh (poTOCHHTE3a. BnusiHue paznuysbix (GaxTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHNE OaKTepuu, >Kele300aKTepuu, CepoOaKTepUH, BOJOPOHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHa’poOHble opraHu3Mbl. Buabsl Opokenus. IIpoaykTsl OpoxeHuss U uX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENHN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN dTaM. [ TMKOIN3 — OECKUCIOPOHOE PACIICIIIICHUE TITFOKO3BI.

buonornyeckoe OKHUCIIeHHE, WIKM KIETOYHOE AblxaHue. Pojab MUTOXOHApHUIA B
npoliieccax ouogoruyeckoro okucienud. Luknueckue peakiuu. OKUCIUTENBHOE
dbochopminpoBanue. Iuepeus memobpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoit ATD-cunmaszel. IIlpeumyiiecTBa a3poOHOTO MyTH
oOMeHa BEeIEeCTB Nepei aHadPOOHBIM. DPPEKTUBHOCTH SHEPIETHUECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpetst: [Jdx. Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenperapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DPOTOCUHTE3Y, «DHEpreTUdecKuii 0oMen», «bruocunaTe3
oenkay, «Ctpoenue pepMeHTa», «XeMOCUHTE3Y.

OOopynioBaHue: CBETOBOW MHUKPOCKON, 0OOpYyAOBaHHUE ISl IPHUTOTOBIICHHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3ydyeHue  KaTaqTUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMHUITa3bl WITH KaTajasbl)y.

Jlabopatopuasi padGora «M3yueHue ¢GepMEHTATUBHOTO PpACIICIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoleccoB (PoTrocuHTe’a U
XEMOCHUHTE3a.

JlabGopaTopHasi padora «CpaBHEHUE TPOLIECCOB OPOKEHUS U JIbIXaHUS.

Tema 7. HacsiencrBennasi uH(p)OpMAIUs U Peajin3aius eé B KJIeTKe

Peakunn MarpuyHoro cuHres3a. [I[pyHIUI KOMILUIEMEHTAPHOCTH B PEAKIMUAX
MaTPUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nH(popManuu. ['eHeTnueckuit

KOJ, ero cBoictBa. Tpanckpunuus — Marpuunbiii cuHTe3 PHK. TIpunnume:

TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIICIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsiums u e€ sranbl. Yyactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuuokucnor. Ponas pubGocom B
OuocuHTe3e OenKa.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus TeHoMa y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
onepona (®. XKako6, XK. MaHo). MonexynsapHvie mexaHuzmbl IKCNPECCUU 2EHO8
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2cenos. Perynauus 0OMEHHBIX
MPOILIECCOB B KjeTke. KineTounsiii romeocTas.

Bupycel — HekieTouHbie (GOpMBbI JKU3HU U oONHratHeie mapasutbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. JKuzneHHvill Yyuxi
JIHK-cooepocawux eupycos, PHK-codepoxcawux eupycos, baxmepuogpaos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupychubie 3aboneBanus denoBeka, uUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbBIC U METUITUHCKHE TIPOOJIEMBI.

buoungpopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CmMpYyKmypHuix buonoeudeckux oanHvix. Hanomexnonocuu 6 ouonocuu u meouyune.
Ipoepammupyemvie pynkyuu 6eakos. Cnocodvl 0ocmasKu 1eKkapcms.



JdeMoHCcTpaMu

[Toptpetsi: H. K. Kosnbios, 1. 1. IBaHOBCKMIA.

Tabmumptl u cxembl: «buocunTe3 Genkay, «l'eneTudeckuit Koa», «Bupycs»,
«bakTepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJEIH BUPYCay.

Tema 8. )Ku3HeHHBIH MUK KJIETKH

Knerounbrii 1muki, ero mnepuoiabl W perymsuus. WHTepdaza u  MUTOS3.
OcoOeHHOCTH TpOLIECCOB, MpoTekaroumx B HHTEepdasze. [loAroToBka KIETKH K
nenenuto.  [Ipecunrtetnyeckuii  (MOCTMUTOTHYECKUN),  CHUHTETUYECKUUH U
MOCTCUHTETHYECKUN (IPEMUTOTUYECKUI) TIEPUOJIBI UHTEP(a3bl.

Marpuunsiii cunte3 JHK — pemmukanus. [Ipunuunel penukanun JIHK:
KOMIUIEMEHTAPHOCTD,  IIOJYKOHCEPBATUBHBIA  CUHTE3, aAHTUIIAPAIICIBHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTul. JlWIiouaHeli u
rarionIHeli  Habopel XpoMmocoM. ['oMosornunsle xpomocombl. [lonoBbie
XPOMOCOMBL.

Henenne knetkn — MuTo3. CTaauM MHUTO3a W MPOUCXOASIIME B HUX

nporeccel. Tunel Muto3a. KapuoknHe3 u IUTOKHMHE3. bruonormyeckoe 3HaYeHHE
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKU. [IporpamMmmupyemasi KieTouyHas
rubenp — arnomnTos.

Knerounoe siapo, XpoMocombl, (yHKIMOHAIbHAATEHOMUKA. Mexanusmobl
npoaughepayuu, ougppepenyuposxku, cmapenus u euberu kiemox. «lL{ugposas
KiemKka» — ououn@opmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxembl: «KU3HEHHBIN UK KICTKN», «MuTO03», «CTpoeHue
xpomocomy, «Pemnmukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoTpenapaThl: « MUTO3 B KIETKax
KOPEIILIKa JTyKa».

JlaGoparopnass  paGora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HabmoeHrne MuTO3a B KJIIETKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenune u GpyHKIHMU OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHMS U KU3ZHEACATEIbHOCTH OJTHOKJICTOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKJIETOYHbIC TPUOBI, OJHOKJIETOUYHbIC
BOJIOPOCIH, Apyrue mpoTUcThl. KoloHUAIbHBIE OPTaHU3MBI.



B3auMocCBsI3p 4acTe€ll MHOTOKJIETOYHOrO OpraHus3ma. TkKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacteHuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHas,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHas, mexaHudeckas. OCOOEHHOCTH CTpPOECHHUS,
(GYHKIMI 1 pacmonoKeHHs TKaHel B opraHax pacTeHUH.

TkaHu KMBOTHBIX M 4e€JIOBEKA. THUIBI KMBOTHBIX TKAaHEW: SMUTEIHANIbHASL,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OcCOOEHHOCTH CTpPOeHHUs, (QYHKIHMH U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W T'€HEpATHBHBIE OpraHbl pacTeHud. Opransl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4enoBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKelneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblli M BHyTpeHHMI ckeneT. CtpoeHue u
TUNBI COEAUHEHUS KOCTEH.

JIBrokeHne  OpraHu3MoB.  J[BMKEHHE  OJHOKIIETOYHBIX  OpPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. JIBUKEHUE MHOTOKJIETOYHBIX PACTEHUU:
TPONU3MBl M HACTUHM. JIBHJKEHME MHOTOKIJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
MblleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

Ilutanne opranusmoB. IloryomeHne BOXABI, YIJIEKUCIONO Tasa H
MHHEPAJIBbHBIX BELIECTB pacTeHUsIMU. [luTaHue >KMBOTHBIX. BHYTpPUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne NO3BOHOYHBIX JKUBOTHBIX. OTIEIBI
MUIIEBAPUTENBHOTO TpakTa. [lnmeBaputensHble xenes3pl. [IumeBapuTenpHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlpixanue xuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. JlpIxaTtenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOEHUS JIETKUX I[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MexaHu3M BEHTWISLMM JIETKUX Yy NOTUL U
MiIeKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcrOpT BeEIIECTB y OpPraHU3MOB. TpPaHCHOPTHBIE CHCTEMBI PACTEHUHU.
TpancropT BemiecTB y JKMBOTHBIX. KpoOBeHOCHass cucreMa u €€ OpraHsbl.
KpoBeHocHast cuctema II03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE coCyabl W KpoBb. Kpyru kpoBooOpaiieHusi. IBOJIIOIUOHHBIE
YCIIO)KHEHHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMbI IMO3BOHOUYHBIX UBOTHBIX. PaboTa
ceplia v €€ peryJisiuus.

Beigenenne y opranu3sMoB. BeineneHue y pacteHuil. BeiaeneHue y
*KUBOTHBIX. CoKpaTutelbHble Bakyosqu. Opransl BbleieHUud. OuiabTpanus,
CeKpelrsi 1 00paTHOE BCAaChIBAaHUE KAaK MEXaHU3Mbl paOOThl OPTraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIa C KPOBEHOCHOM M BBIJCIUTENIBHON cucTeMaMu. Boienenue y



NO3BOHOYHBIX JKUBOTHBIX M yesoBeka. [Touku. CtpoeHne u (yHKIMOHUPOBAHME
HeppoHa. OOpa3zoBaHHE MOYH Y YEJIOBEKa.

3amyra y OpPraHu3MoOB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOTIOKJIETOYHBIX PAaCTEHUU.
Kyrtukyna. CpencrBa macCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIIUIBI.

3almMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HX IPOM3BOJHBIE.
3amuTa opranusma ot OosesHedl. MIMMyHHast cucreMa yenoBeka. KiieTouHblil u
TYMOpPAJIbHBIA UMMYHUTET. BpoXnEHHBI U NPUOOPETEHHBIN crenupuIecKuil
UMMYyHUTET. Teopusi KIIOHaIbHO-ceaeKTUBHOr0o mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHu3MoB. Poib BpoKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paszgpaxkxumocts U peryisiuus y  OpraHu3moB. Pasznpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apakumMocTe UM peryimsimus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pediekTopHas peryasius y >KUBOTHbIX. HepBnas
CUCTEMA U €€ OTHEJNBl. DBOJIOLIUOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOIO MO3Ta MO3BOHOYHBIX YXUBOTHBIX. Pedexc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U dHAOKPUHHAsA CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl HSHIOOKPMHHOW CHUCTEMBI M HMX TOPMOHBL. J[elicTBME TOPMOHOB.
B3auMoCBA3bp HEPBHOW W HSHIOKPUHHOM cucTeM. [‘unoramamo-runoduszapHas
CUCTEMA.

JleMoHCTpauumn

[Toptpert: U. I1. I1aBnos.

Tabmuubl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», K MHOTOKIETOYHbBIE
Bojlopocnn», «bakrepun», «llpocreimme», «OpraHbl UBETKOBBIX PACTECHUI,
«CucreMbl  OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cucteMbl», «CTpoeHue CTEOsN»,
«CTpoeHne JMCTOBOW IUIACTUHKWY», «TKaHW >XKUBOTHBIX», «CKEIeT 4YEeIOBEKay,
«IInmesapurenbHas  cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpl11euHast CUCTEMA,
«BpigenutenbHas cUcTeMa», «IHIOKpUHHAS cuctemay, «CTpoeHHE MBI,
«Ammynuter»,  «KumieunonosoctHeie», «CxeMa  TUATaHUA  PACTEHHI,

«KpOBEHOCHBIE CHCTEMBI I[O3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XKAeBOro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema asarymkm», «HepBHas — cucrema
npecmbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MieKonuTarmux», «HepBHas cuctema yenoBeka», «Pediexcey.



OO6opyoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOIpenapaTbl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, WIJIOKOXHUX, UBBIE K3EMIUIAPbl KOMHATHBIX PAaCTeHUM, repOapuut
pacTeHMl pa3HBIX OTJAEJIOB, BIAXHbIC IpenapaTbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJJICKIIMKM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
o0opyZ0BaHUE AJI IEMOHCTPAIIMK MTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTCHH,
pacuieruieHus Kpaxmalia U OeJIKoB Ioj AecTBUEM (HepMEHTOB, 000pyI0BaHUE IS
JIEMOHCTPALIMK OMBITOB MO M3MEPEHUIO KU3HEHHON €MKOCTHU JIETKMX, MEXaHU3Ma
JIXaTEeNbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHbIX.

JlabGopaTopHasi padora «3yueHue TKaHel pacTCHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnojoro  pa3MHOXKEHHS: TOYKOBAHHWE,  CHOPYJISALIHS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe pa3zmuoxkenue. [losmoBbie kieTkn, wnum ramerbl. Menos. Craguu
Mmeiio3a. [loBenenune xpomocoM B mero3e. Kpoccunrosep. buonornuecknii cMbici
M€i103a M IMOJIOBOro Impouecca. Meio3 M €ro MeCTO B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponeimieBoe pasButue. ['amerorenes y »KUBOTHBIX. 11010BBIE Kene3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KJiIeTOK. Cnepmarorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CHmocoOb
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

WuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOrUsl — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha u3 2na8HbIX NPOOIEM IMOPUONIOCUL.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cramuu >MOpUOTEHE3A
JKUBOTHBIX (Ha mOpumepe Jsarymiku). JpoOnenue. Tumbl  ApoOseHUs.
Jemepmunupoeannoe u Hedepmunupoeanunoe Opobnenue. bnacmyna, munvl
onacmyn. OCoOCHHOCTH APOOJICHUS MIICKOTHUTAIOMMNX. 3apOJIbIIICBbIE JTUCTKH
(ractpynsiuus). 3akiiaika OpraHOB M TKAHEH U3 3apObIIIEBbIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojibliia (dMOpHOHAIbHAS WHIYKIIUSA).
3aknajka IUTaHAa CTPOEHUS KUBOTHOTO KAk  pe3yjibTaT HepapXUUeCKuX
B3aMMOJICUCTBUI TeHOB. BnusHue Ha SMOpHOHAIBLHOE pPAa3BUTHE PA3TUUHBIX
(aKkTOPOB OKPY’KaIOIIEH CPEIbI.

Poct u pasButue x*uBOTHBIX. [locTomMOpuoHansHBIM Tepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ Metamopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. BHOIOrnyeckoe 3HauyeHHE MPSMOro U HEMPSIMOIO



pa3BUTHS, UX PACIPOCTPAHEHUE B NPHUPOAE. THUMBI pOCTa KUBOTHBIX. PaKTOPHI
pEryJsiiiy pocTa >KUBOTHBIX U 4yesnoBeka. CTaiud moCTAIMOPUOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leproasl oHTOreHe3a uenoBeka. CtapeHue U CMepTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3smHoxeHne u pasButue pacreHuid. ['ameroput m crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue crHop B IIpolecce Meiosa.
['amerorene3 y pacteHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3moB. J[BoifHOE OII0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTUE CEMEHU.

MexaHnu3MBbl pETYJISIIUNA OHTOT€HE3a Y PACTEHUI U JKUBOTHBIX.

JleMoHCTpanumn

[Toptpetsl: C. I'. HaBamwun, X. [IIneman.

Tabmuubr u cxembl: «BeretatuBHOE pa3sMHOXKEHUE», «TuUlbl 0Oecronaoro
pa3MHOXEHUD», «Pa3MHOXKEHHE XJIaMUJIOMOHAIbD», «Pa3MHOKEHUE 3SBIIICHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANUEKIETKH U crepmaro3onna», «OCHOBHBIE CTaaud OHTOreHesa», «lIpsmoe u
HEMpsAMOE pa3BuTue», «Pa3BuTue Maiickoro xyka», «Pa3BuTHE capaHum»,
«Pa3Butne marymku», «/[BOMHOE OIUIOJOTBOPEHME Yy IBETKOBBIX PACTEHUW,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbl», <«OKW3HEHHBIM 1TUKI MXxa», <OKH3HEHHBIM LMK
MarnopoOTHUKA», «’KU3HEHHBIIN ITUKII COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparsl SIMIEKIECTOK U
CIIEpMaTO30U10B, MOAENb «L{UKIT pa3BUTHS JATYILIKWY.

JlaGoparopHast padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTuyeckass padora «BrplsiBIeHME NPU3HAKOB CXOJCTBA 3apOJABIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICIINAX
pacTeHu».

Tema 11. I'eHeTMka — Hayka O HACJIEJACTBEHHOCTH W H3MEHYUBOCTH
OpPraHu3MoB

Hcropust CcTaHOBJICHHMS W pa3BUTHS TEHETWKH Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Paborer H. K. KonerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKU, JTOMWHAHTHBI W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTas JIMHUS, THOPUJIBI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ I'E€HETUKHU: TUOPUAOIOTUYECKUN,  IUTOJIOTUYECKUM,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaIMuA

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

Tabmuibt 1 cxeMbl: «MeToabl TeHETHKNY, «CXEMBI CKPEIIMBAHUS.

JlabopaTopuast paGora «JIpozoduna Kak OOBEKT TEHETHUECKHX

UCCIICIOBAHUI.
Tema 12. 3axoHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHnenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MEepBOro nokoJjieHus. [IpaBuiio fomuHUpoBaHus. Bropoii
3aKkOH MeHaens — 3aKOH pacUIeIUICHUs MpU3HAKOB. [luTosiormdyeckne OCHOBBI
MOHOTHOPHU/IHOTO CKpeIlMBaHus. [ uloTe3a YncToThl raMerT.

AHanm3upyoniee ckpemunBanue. [I[pomMeKyTOUHbIN XapakTep HACIETOBAHUS.
Pacuieruienyre npu3HakoB IPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenBanue. Tpetuid 3akoH MeHaens — 3aK0H HE3aBUCUMOTO
HAcJEeIOBaHMUS ~ NpU3HAKOB.  L[uToNOrMYecKWe  OCHOBBI  JAUTHOPHUIHOIO
CKpeILBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuemsieHHOe
HACJICJOBAaHUE TI'€HOB, HApYILICHWE CLCIUICHUS MEXIy IeHaMu. XPOMOCOMHas
TEOPUs HACIECIACTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIA MEXAHU3M OIpPEAEIEHU 0Ja. AyTOCOMBI U

ITOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIN U reTeporaMeTHBIN noJj. ['enernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanne Npru3HaKkoB, CHETVIEHHBIX C ITOJIOM.

I'enorun kak unenoctHas cucrema. [limernoTponus — MHOKECTBEHHOE JIEMCTBUE
resa. MHOXECTBEHHBIM asuleNn3M. B3aumonencTBue HeaUIeIbHBIX I'EHOB.
KommiementapHocTs. Onucras. [lonumepusi.

['eHETMYECKMIT KOHTPOJIb PA3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKA, a
TaK)Ke (PU3MOJOTMYECKUX MPOLECCOB, MOBEACHHS M KOTHUTHBHBIX (DYHKIIHIA.
['eHeTHUeCcKME MEXaHMU3Mbl CUMOMOre€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Mapa3uT» U «XO35UH — MHUKpoOMOM». ['eHeTHueckue acmekThl KOHTPOJIA U
M3MEHEHUS HAClIeZICTBEHHON MH(POPMAIMH B MTOKOJICHUAX KIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «llepBoiii 1 BTOpOii 3akoHBI MeHaenss», « TpeTuil 3akoH
Menpens», «AHaIM3UpyroLlee CKpeluBaHuey, «HemonHoe ITOMUHUPOBAHHEY,
«CrernyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo30pumib», «l'eHeTuka Imonay,



«Kapuotun uenoBeka», «Kapuotun gpozoduisy, «KapuoTunm nOTHID),
«MHOXX€ECTBEHHBIN ajjIeIn3M», «B3anmMo1eicTBHE TE€HOBY.

O6opynoBaHue: MoJieNb JUIsl  JIGMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
rUOpHUJIOB TIEPBOTO TIOKOJCHUS M pacHISIVICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUSA IPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllMM CLEIJICHHOTO HACIIEIOBaHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuKpornpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTUOPHUIHOTO
CKpEIMBAHUS Y TPO30(PITBD.

IlpakTnueckass  paGora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHUIAHOTO
CKPEIMBAHUS Y TPO30(PITBD.

Tema 13. 3axoHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl INpu  (HOPMUPOBAHMHM (PEHOTHIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICACTBCHHAS U HACJICACTBCHHAS.

MopaudukanimoHHass HW3MEHYMBOCTb. Poib cpenbl B (hOpMUPOBAHUU
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PHUKALMOHHON
W3MEHUYHMBOCTH.

I'eHoTHIIMUECKass M3MEHUUBOCTh. CBOICTBA FTEHOTUITMYSCKON N3MEHUYHNBOCTH.
Buapl reHOTUIINYECKOM M3MEHYHNBOCTH: KOMOMHATUBHAS, MyTaIllMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTHb. Meio03 M TIOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTalnui: TE€HHbBIC, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SaepHeie U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE W 1MOJIoBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUsS MyTaluid. MyTtareHbel W WX BIWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TOMOJOTHYECKUX PSAOB B
HacnencTBeHHo m3meHunBocth (H.M. BaBuioB). BHesigepHass ©3MEHUYMBOCTh U
HACJIeCTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, POJb INUSEHEMUYeCKUX Gakxmopos &
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNULECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMmoHcTpanuu

IToptpersl: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuet u  cxembl: «Buasl u3mMeHuuBOoCTH», «MoaudukanoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnuBHaAsS U3MCHYUBOCTHY, «Mero3y,
«OmnogoTBopeHuey, «I enernyeckue 3a00JIeBaHUS YeTOBEKa», « Buabl MmyTanuiiy.



O6opynoBaHue: >XKUBble U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTorpaduu) >KUBOTHBIX C PA3IUYHBIMUA BUJIAMU U3MEHUYUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHne BapHallMOHHOTO psia u
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckass padora «Myrtamuu y JApo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun wyenoBeka. MexayHapoJHas MporpaMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeTroAabl  M3YYEHHs] TEHETUKM  YEJIOBEKA: T€HEaJOTrMYeCKHi,
OJIM3HEIIOBEIH, LIUTOT€HETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE OIIPENICIICHHE TE€HOTHUIIA:
ITOJIHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBennbie 3a001eBaHus YeloBeKa. [ €eHHbIE U XPOMOCOMHBIE
Oone3HM uyenoBeKa. boie3HW ¢ HACIEACTBEHHOM MPeapacrioiioKeHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKH B MPEAOTBPAIICHUN U JICYEHUU N€HETUYECKUX
3a00JeBaHUI 4YesioBeKa. MeIuKo-TeHeTUUeCKOe KOHCYIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOro Irpy3a». DTHUUYECKHE ACIEKThl WCCIICTOBAHUI B
00JIaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue ¢akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3YecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy:Karoleh cpenbl. ['eHeTnueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabnuiel u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUs YEIOBEKAY.

IIpakTnueckas padora «CoCTaBICHHUE U aHAIIA3 POAOCIOBHOW.

Tema 15. Cesekuusi OpranHu3MoB

JomecTukanuss U CeleKUMs. 3apoKICHHE CEJIIEKUUA W JIOMECTHKAIIHH.
VYuyenue H. WM. BaswioBa o IleHTpax mNpOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHUil. Pojib ceneknuu B CO3IaHUMU COPTOB PACTEHUH U TOPOJ
*KuBOTHbIX. CopT, mnopoja, ImTaMM. 3aKOH TOMOJIOTUYECKHX pPSJIOB B
HaciaeAcTBeHHOM wm3MeHumBoctu H. WM. BaBumiaoBa, ero 3HaueHue I
CEJICKITMOHHOM PabOTHI.

Metoapl cenekuMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUYaJIbHBIN. Otansl KOMOWHAIIMOHHOM CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKU
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a J{HK.

HcKkycCTBeHHBIM ~ MyTareHe3 Kak  METOJA  CEJEKIIMOHHOW  paboThl.
PangnanoHHblii 1 XMMUYECKUM MyTareHe3 Kak MCTOYHUK MyTallli y KYJbTYPHBIX



dbopm opranu3MoB. Vcnonb3oBaHHME TE€HOMHOTO pPEIAKTUPOBAHUS U METOJOB
pexomouHanTHBIX JIHK 1151 mosmydeHus ucxoqHoro Matepurana sl CEeKIIUH.

[TonmydyeHue MOJIUTIJION/IOB. BuyTtpuBuaoBas rUOpUIU3aLINSL.
biu3kopoACTBEHHOE — cKpeluBaHue, wiM  uHOpugudr.  HepoacTtBeHHOe
CKpeIllMBaHuEe, WM ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Vcmosib3oBaHue
reTepo3uca B cenekiuu. Otnanénanas rudpuausanus. [Ipeomonenue Oecrionus
MEXBHUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKITUU PACTEHUM W )KUBOTHBIX. «3e1éHas
PeBoIOYUAN.

CoxpaHeHre U M3yYCHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U
WX JUKAX  POAMYEH JUIsI  CO3JaHWs  HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yueHue, coxpaHeHue u YnpaseieHue
2EHEMUYECKUMU PeCypCamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX
8 Yensx YIyduleHus Cyuecmeyrouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCOB, 8
MOM YUCNe C HNPUMEHEHUEM COBDEMEHHbIX MemOo008 HAYYHbIX UCCIe008aAHUl,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON02UL.

JleMoHCTpauun

[Toptpersr: H. U. BaBunos, 1. B. Muuypum, I'. /[. Kapneuenko, I1. I1.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel 1 cxembl: «LIeHTPBI MPOUCXOXKACHUS 1 MHOTOOOPa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PAIOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenexkuuny, «OTaanéHnas ruopuauzanus», «Myraresesy.

JlaGoparopHasi padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U MOPO
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrue METOJIOB CEJIEKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHIKEHHUS CEJICKIMU PACTCHUH M
JKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHITHIO, TJIEMEHHYIO bepmy,
COPTOHMCIIBITATCNIbHBIA  Y4aCcTOK, B TEIUIMYHOE XO3SHMCTBO, B J1a0OPATOPHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHoJ0rusi 1 CHHTETHYECKAas1 OMOJIOTUA

OOBEKTHI, HMCIHOJB3yeMble B OHMOTEXHOJOTHH, — KIETOYHBICE U TKAHEBBIC
KYJBTYPBI, MHKPOOPTaHU3MBI, ux XapaKTEepPUCTHKA. TpaguuroHHas
OMOTEXHOJIOTHSI:  XJIEOOTIEUeHNEe, TOMyYeHWe KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJieME. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHIECKUX
texHosorui. [Ipon3BoaACTBO O€/IKa, aMUHOKHUCIIOT U BUTAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB II€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C L[EJIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B PUPOJIe OMOCUHTETUYECKHE ITyTH.



Kinerounasa unxkeHepusa. MeToabl KyJnbTypbl KIETOK M TKAHEH PACTEHHUUN U
#KUBOTHBIX. KpuobGanku. Comaruueckass THOpUIM3alMs W COMATHUYECKUI
smOpuorene3. lcrnonp3oBaHWe TramioWIoB B CeNeKIUu pacteHui. [lloayuenue
MOHOKNIOHAIbHBIX anmumei. Vcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKOHCTpyKUHA
AWIEKIIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIUIAHTAIMU SIAEP KIETOK.
Texnonocuu  0300poGneHus,  KYJIbMUBUPOBAHUSL u MUKPOKIOHANLHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TE€HHas HWHKEeHEpUs. VICKyCCTBEHHBIM CHHTE3 Te€Ha W
koHcTpyupoBaHue pekoMOuHanTHeIX [IHK. Cozdanue mpanceennvix opeanuszmos.
JocTuxkeHnss MW TEpPCIEeKTUBBI  XPOMOCOMHOW M T€HHOM  WHYKEHEPUH.
DKOJOrM4ecKHe U 3TUYECKUE MPOoOIeMbl TEHHONU MHXKEHEPHUH.

Menununckue OuorexHonoruu. [loctrenoMuas nudposas meauuuHa. [TLP-
JMarHocTuka. MeTa0oJIOMHBIA aHaldu3, TEeHOLECHTPUYECKUN aHaIu3 MpoTeoMa
YeJloBeKa JUIsl OLIEHKM COCTOSIHUSL €ro 370poBbs. lcmosib30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Oumommxkenepuss mig  pa3pabOTKu
(byHIaMEHTAIBHBIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEe COYeTaHWEM TEXHOJIOTHM TpEXMEpHOro OMONMPHUHTHHTAa U ckaddoiguHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 oOecrneyeHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJNEKYJAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-conepkamuyx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «/crnonb30BaHNE MUKPOOPTAaHU3MOB B IMPOMBIIIIEHHOM
MIPOU3BOACTBEY, «KieTouHas uHxkeHepus», «I'eHHass HHKEHEepUs».

JlaGopaTopHasi padora «/3ydueHrne 00beKTOB OMOTEXHOJIOT UM,

IIpakTnueckas padora «IloaydyeHre MOJIOYHOKHUCIIBIX IPOAYKTOBY.

IKcKypeusi «bHOTEXHOJIOTHSI — BaKHEHIIas TMPOM3BOJUTENIbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
oOydJaromuMHUCsA MpPOrpaMM cpeaHero oOiiero o00pa30BaHUs: JTUYHOCTHBIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS MPOTrpaMMBbl 110 OMOJIOTHUHU
BBIJICJICHBI CIICYIONINE COCTABIIAIONINE: OCO3HAHUE OOYYarOIIUMHUCS POCCUHUCKOM
rpakIaHCKOW UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACICHUI0, Haauyue momusayuu K  OOyYEHHIO OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHHX YOEKICHUM JIUYHOCTM Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJAUIIMA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAaMH, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHUA, Haluyue  NpPABOCO3HAHUS  DKOJOTUUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS IPOTPAMMBI IO OMOJIOTUM JOCTUTAIOTCS
B CIMHCTBE YYEOHOW U BOCIHUTATEILHON JESATEIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE NpaBUJIaMU U HOPMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHUS, CaMOBOCIIUTAHUS H
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULUHM JMYHOCTH, MNAaTPUOTU3MA H
YBOKEHUS K 3aKOHY W MPABOMOPSAJIKY, YEJIOBEKY TPyJa U CTapIIieMy MOKOJICHHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOILICHHS K KYJIbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoae u
OKPY’KaIOIIEH Cpee.

JInyHOCTHBIE pe3yabTaThl OCBOCHHMS y4yeOHOro mnpeaMera «buomorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CITOCOOHOCTH O0YYaIOIMIMUXCSI PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3WUIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBA, paclIMpeHUe >KU3HEHHOTO
OTBITA W OMBITA JEATECIBHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBiICHUN
BOCIIUTATEIBHOUN IESITELHOCTH, B TOM YHCIIE€ B YACTH:

1)rpasKaIaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOTO OOIIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BBIIIOTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO IIO3MIIMI0O TI0 OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM )XU3HU U OOBSICHATH €E;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAUMOCTHh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHHS K MHEHUIO OIIMOHEHTOB NPU OOCYXIAECHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATEIBLHOCTH;

2) IaTPUOTUYECKOT0 BOCIIUTAHMS

chOpMHUPOBAHHOCTh POCCUHCKOU TpakIaHCKOU WJICHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXKCHHUA K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIEpE]l
Ponunoi, ropmoctu 3a cBOM Kpal, CBOXWO PoOIauHY, CBOM S3BIK U KYJIBTYpY,
MPONIOE U HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U TTAMATHUKAM IPUPOIBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

unerHas yoexxaIEHHOCTh, TOTOBHOCTh K CHIY)KCHHIO M 3ammuTe (OTeduecTma,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHMS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JMYHOTO BKJaJa B TOCTPOCHHE YCTOMYMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEIISM, CO3IAaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEM CEMEUHOW JKU3HU B COOTBETCTBUU C
TpaaulKusiMHu Hapo1oB Poccuu;

4) 3¢TeTH4eCKOT0 BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYa, OOLIECTBEHHBIX OTHOIICHUM;

IMOHUMAHUE YMOLUMOHAIIBHOTO BO3JAEHUCTBUS )KUBOU MIPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢u3H4YecKOro BOCIMTAHHS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIArONoJTyYns:

NOHMMAaHHWE W peanu3alus 370pOBOro u 0Oe3omacHOro olpa3a KU3HU
(310poBOE  TUTaHWE, COONIOACHHE TUTMEHMYECKMX TpaBWI M HOPM,
cOQJIaHCUPOBAHHBIM pPEXKUM 3aHATUH M OTIBIXa, pEryJspHas Quanyeckas
aKTUBHOCTbH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSA K
COOCTBEHHOMY (PM3HUECKOMY M TICUXHUECKOMY 37I0POBBIO;

MOHMMAHUE 1IEHHOCTU TpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 30POBBIO U KU3HU JIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HEMPUSTHUSI BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPYZA0BOI'0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HaHUE LIEHHOCTH MAacCTepPCTBa, TPYAOJIIOOUE;
TOTOBHOCTh K aKTUBHOM AESATEILHOCTH TEXHOJIOTUYECKOW M COLMATIBLHOM
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIIBHO

BBITIOJTHSATH TAKYIO JIEATCIHHOCTD;

HMHTEpEC K pa3IuuHbIM cepaM MpoPecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U peaau30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUUTAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa30oBaHUIO U CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) IKOJIOTHYe€CKOI0 BOCIIUTAHMSI:

HKOJIOTUYECKHU IIeJIecO00pa3HOe OTHOIIEHHWE K MPUPOJEC KaK HUCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIICHUE YPOBHSI HKOJOTHMYECKON KYJIBTYphl: MPUOOPETEHHUE ONbITa
MJIAHUPOBAHUSI TIOCTYNKOB U OLEHKHM WX BO3MOXHBIX TMOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHME TJI00aJBLHOTO XapaKTepa IKOJOTHYECKUX MpOoOJieM W TyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HAHUS W YyMEHUsS TP pelIeHUuH TpoOJieM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIIOJICHUE  MpaBWJI  TOBEJICHHS B MPUPOJE,
HaIMpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHUS B OKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChephI);

AKTUBHOE HEMNPUATHE JIEMCTBAM, MNPUHOCAIINX BpPEHL  OKPYKAIOLIEH
NPUPOJHON Cpelie, YMEHHE IMPOTHO3UPOBATh HEOJIArOMPUSATHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JACHCTBUM U MPEIOTBPAIIATh UX;



HaJIMYUE PA3BUTOrO SKOJIOIMUECKOTO MBIIUIEHUS, SKOJIOITMUECKON KyJIbTYpBHI,
OTIbITa JESTEIIBHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEJIbHON, KOMMYHHUKAaTUBHOW M COLIMAJIBLHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MTPAKTUYECKOM JI€ATEIbHOCTH 3KOJOTMYECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOMN MPaKTUKU, OCHOBAHHOI'O Ha JUAJOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM W YWTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUE cleuu(UuK OHOJOTrMM KaK HayKd, OCO3HaHUA €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3[JaHUU LEIOCTHOTO
IpeAcTaBlIeHUsT 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE NPHUPOJbI, YEIOBEKa U
oOIIEeCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuH NpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHSI,;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMH AJIi COBPEMEHHOW IMBWIM3ALMU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHsS MEAMIMHBI, CO3JAaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTb PECYpCHbIE  MpPOOJIEMbl  pa3BUTHUSA
YEJIOBEUECTBA, MOMCKA MyTEe BBIXOAA U3 TIIOOATBHBIX SKOJOTMYECKUX MPOOIEM H
o0ecrieyeHuss  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYpcoB M (OPMUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJIOTMYECKMX 3HAaHUW B LEIAX
MOBBIIIEHU OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TpPAMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydYaromuxcs, GopMupyemon
IPU U3y4E€HUU OUOJIOTHH;

NOHUMAHUE CYLIIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BATh IIOJIy4aeMble 3HAaHUA MJId aHaidu3a M
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpa W MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHMs HAa OCHOBE Hay4HbIX (DAaKTOB H
MMEIOIINXCS JaHHBIX C LEJbI0 NOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS
peuieHust npo0sieM B peajbHbIX KU3HEHHbBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTU HAYYHOM JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENBHOCTh HHINBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO M|
caM000pa30BaHUIO, K AaKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOTUH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTSIMHU.



METAINIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yibTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYuUMble JUIsi (OPMHUPOBAHUS MHPOBO33PEHHUS O0YYAIOUIUXCS
MEKIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHUS, OTPAXKAIOIIHNE
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U cHenuduKy METOJO0B TMO3HaHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUsl, SIBJIIEHUE, MPOIIECC,
CUCTeMa, Hay4YHbIN (haKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,

UCCIIEJOBAHHUE, HaOmro/1eHue, U3MEpPEHHUE, AKCIIEPUMEHT U
JIPYTHE);YHUBEPCATbHBIE y4eOHbIE NEHUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHBHbIE,  pEryJSTHBHBIE),  oOecrneuuBaroue  (popmMupoBaHUE

(GyHKIMOHATIBHOM TPaMOTHOCTH W COIMAIBHOM KOMIIETEHIIMU OOyYaroniuxcs;
CIIOCOOHOCTh OOYYAIOUIUXCS HCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIIMHAPHBIC,
MUPOBO33pPEHUYECKHE 3HAHUS U  YHHUBEpPCaJIbHble y4eOHBIE JICUCTBUS B
MO3HABATEIILHON U COLMAIIbHOM MPAKTHUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YPOBHE CpEAHEro  0OIero
oOpa3zoBanust y oOyuwatomerocss OyayT cQopMupoBaHbl IO3HABaTEIbHBIC
YHUBEpPCAIbHBIC YUEOHBIE JEHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIIbHBIC YUCOHBIC
JEUCTBUS, PETYJIATUBHbIC YHUBEPCAJIbHbIC YyueOHbIC JEUCTBUS, COBMECTHAs
NEATEIIbHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHS MPOrPaMMbl CPEIHETO OOIIETo
o0Opa30BaHUs TOJDKHBI OTPakKaTh:

OBaajnenne YHHUBEpPCAIbLHBIMU yueOHbIMH NMO3HABATEJILHBIMU
AEeCTBUSIMM:

1)0a3oBble JIOTHYECKHUE TeHCTBUSA:

CaMOCTOSITETbHO  (DOPMyJIMpOBaTH W aKTyaIM3UpoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JOTUUECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(pUKaIUU, 000OIIEHUS), PACKPBIBATh CMBICI
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3H C JIPYTUMU TTOHSTUSIMU );

OTPENENATh 1IeJIU JEATEIbHOCTH, 3ajaBas TapaMeTpbl U KPUTEPUH HUX
JIOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThl ICSITEILbHOCTH C MMOCTABJICHHBIMH IIEJISIMU;

UCIT0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHUE PACCYyXICHUS (MHAYKTUBHbIC, AEAYKTUBHBIC, TIO
aHAJIOTUH), BBISBJISATh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PAcCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BBIBOIbI M 3aKIFOUCHUS,

NPUMEHSITh  CXEMHO-MOJEIbHBIE  CpEeACTBAa s peACTaBICHUS
CYIIIECTBEHHBIX CBS3€H U OTHOIICHHWHN B M3y4ae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS MPOOJIEMBbI C yY4ETOM aHaIU3a WMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH IOCIEACTBUN ACSATEIBHOCTH;

KOOPAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TPH PEIICHUH KU3HEHHBIX POOIIEM.

2)0a30Bble HCCJe0BaTeIbCKUE JeCcTBHS:

BJIAJE€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOMN AEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHust NOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOAO0B PEUICHUSI MPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB NTO3HAHUS;

UCIIOJIB30BaTh pAa3JIMYHbIE BHJbBI JCATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HAHMS, €r0 HHTEpPHpETAlH, NPEeoOpa30BaHUI0O M NPUMEHEHUIO B Y4EOHBIX
CUTYaLIUSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh M (OPMYIMpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISAITh [IPUYMHHO-CJICACTBEHHBIE CBS3M M AKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHHs, HAaXOAUThb apryMEHThI I JOKa3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHMUS;

aHANM3UPOBaTh TOJIYYEHHBIE B XOJ€ PEHICHUS 3aJadyd  Pe3ysbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, OLIEHHMBaTh TNPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATH LI€JICHANIPABIECHHBIN MOUCK MEepeHOca CPEACTB U CIIOCOOOB
JeHCTBUS B IPO(hecCHOHANIBHYIO CPEy;

YMETb NIEPEHOCUTD 3HAHHUS B [TO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 001acTeH;

BBIJIBUT'aTh HOBBIE WJEH, NPEIIaraTb OPUTMHAIbHBIE MOAXOABl U PELICHHUS,
CTaBUTbH MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabdora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHUKAX MH(OpMAIMU (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHETE), aHAIM3UPOBATh



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;

(GopMyIIMpoOBaTh 3aNpOChl U NPUMEHATH PA3IUYHBIE METOJbI IIPU MOUCKE U
otOope Omosornueckor MHGOPMAITUH, HEOOXOIUMOU JJIsl BBHIMOJTHEHUS y4eOHBIX
3aj1ay;

IpUOOpeTaTh OIBIT HKCIOJIB30BAHUA HH(DOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTM, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS Pa3IMUHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  MPEICTaBICHUS
ouonornueckoi nadopmanuu (Cxemsl, rpaduKu, JUArpaMmbl, TaOJIUIbI, PUCYHKU
" IpyToe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KauyecTBE CpEACTBA HpuU padboTe cC
OMOJOrMYeckod HMHQPOpMALMEN: MNPUMEHATh XUMUYECKHE, (PU3HYECKHE U
MaTE€MaTUYeCKHE 3HAKU U CHUMBOJIbI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaIJITHOCTH;

BJaJ€Th  HABBIKAMU  pAaclO3HAaBaHMSA M 3alIUTBl  MHpOpMaLUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHHUKATUBHBIMHU AeHCTBUSIMH:

1)o0menue:

OCYUIIECTBJISTH KOMMYHUKAIIMH BO BCEX cPepax »KU3HHU, aKTUBHO YUaCTBOBAThH
B JIMAJIOTE WU TUCKYCCHM MO CYILIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a/1aBaThb
BOIIPOCHI, BBICKa3bIBaTh CY)KJIEHUS OTHOCUTENIBHO BBIMOJIHEHUS MPEIIaracMou
3aJlayd, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMI JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaThb HeEBepOalbHbIE CpPEICTBAa OOIICHHS, MOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYyalluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPETOBOPHI;

BJAJIETh PA3IUYHBIMU CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEHUs IPYTuX JIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme GopMyIrMpOoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHASA 1eATEJIbHOCTD:

NOHUMATh M MCMOJb30BATh MPEUMYIIECTBA KOMAHAHOW W UHAUBUIYaAIbHON
paboThI IPU PEIICHUU OHMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS TP PELICHUHN y4eOHOM 3a/1au;

BBIOMpPATh TEMAaTUKy W METOAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KIOTO 4JieHA KOJIEKTUBA;



NPUHAMATh LEIM COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTb U
KOOPAMHUPOBATh NEUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIATh IUIAH JCHCTBHIA,
pacmpeieniarTh pojad ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHHKAa KOMAaHAbl B
001t pe3yapTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLICHWBATh HJIEHM C TO3WUIUU HOBU3HBIL,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaLHSIX, IPOSABIISTH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMHU PEeryJSTUBHBIMU ACHCTBUSIMH:

1)camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NpOOIEM U HUX
pEIICHUS B )KM3HEHHBIX U yU€OHBIX CUTYyalUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKMX 3HAHMM LEIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOUICHWIO K YKHUBOMW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYXKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIIATh ITO3HABATEIBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pEIIEHUs MpoOJieMbl C  Y4YETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHMIA;

JIaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacuMpsITh paMKH y4eOHOIro IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO MIUPOKON SPYIULIUHA B
pa3HbIX 00JIaCTSAX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOW 00pa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM KAk  OCO3HaHMs
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU NJIsl OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PHUCKUM U CBOEBPEMEHHO NPUHHUMATh PEIICHHUS MO UX
CHUKEHMUIO;



NpUHUMATh MOTHBBI W apTryMEHThl APYrUX IMpU aHAIU3E€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

3)npuHsaTHE ce0s U APYIruXx:

MPUHUMATH CeOsl, MTOHUMAasi CBOM HETOCTATKHA U JOCTOMHCTBA;

NPUHUMAaTh MOTHUBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JPYTUX HA OIIUOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MO3UIUH JIPYTOr0 YeIOBEKA.
IHNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3yabTaTbl OCBOEHUS COJAEPKAHHUA Y4YEOHOro IpeaMeTa
«buonorusi» Ha yrayOnEéHHOM ypOBHE OpPUEHTUPOBaHbl Ha oOOecledeHue
npopunabHOro  0o0yueHuss  oOydaromuxcs  Ouosorud. OHU  BKIJIIOYAIOT:
cneuuduueckue st ONOJIOTUN Hay4dHbIE 3HAHUsI, YMEHUS U CLIOCOOBI IEWCTBUM 110
OCBOEHUIO, UHTEPIPETAUN U NpeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIbHOCTU I10
MOJIyYEHHUIO HOBBIX 3HAHUN M UX NMPUMEHEHUIO B Pa3IMYHBbIX YYEOHBIX, a TAK)KE B
peanbHbIX KU3HEHHBIX cUTyalusax. lIpenMeTHble pe3yiabTaThl MPEICTaBICHBI IO
roJiaM U3y4eHHUsl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buosorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHMW O MECTE U pOJU OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
NO3HAaHUM  3aKOHOB  MPUPOABI M  PEUICHHMH MpoOJeM  paluOHAIBLHOTO
IPUPOJIOTIOIB30BAHUS, O BKJIAJIE POCCUHUCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BJIAJCHUE CUCTEMOM OWOJOrMYECKHMX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIMe OUOJOTMYECKUE TEPMUHBI M TOHATHS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCHPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W pPa3BUTHE), OMOJOTHYECKHE TEOPHUH
(xnetounas teopust T. llIBanna, M. neitnena, P. BupxoBa, xpoMocomHasi Teopus
HacnenctBeHHocT T. Moprana), yuenuss (H. WM. BaBwioBa — 0 1eHTpax
MHOTOO0pa3usi ¥  NPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTEHHWil),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB IMEPBOTO IMOKOJICHUS, PACUICIUICHUSl, YUCTOTHI TaMerT,
HE3aBUCUMOTO  HacienoBaHuss [ .MeHnens, TOMOJIOTMYECKHMX  PpSIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basuosa), IIPUHIIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAMH HAyYHOI'O II03HAHMS, HCIOJb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCaHHME, H3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



yYMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapHoOT, OJIHOKJIETOYHBIX MU MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM 4YHUCIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPTraHOB U CUCTEM
OpraHOB pACTCHUH, >KWUBOTHBIX, YEJIIOBEKAa, TPOIECCOB IKHU3HEICATCIHLHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTEHUM, )KUBOTHBIX M YEJIOBEKAa, OMOJIOTHYECCKUX
MPOIIECCOB: OOMEHa BemlecTB (MeTabou3M), MPEBpAIICHUS dHEPIUH, OpOXKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€i03a, raMeToreHe3a, MOpHOreHe3a, MOCTIMOPHUOHAILHOTOPA3BUTHS,
Pa3MHOXEHUS,  WHAWBUIAYATHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KIIETOK pa3HbIX TKaHEH M HMX (DYHKIUSAMHU, MEXIY
opraHaMHd W CHUCTEMaM{ OpPTaHOB y pACTEHWH, XUBOTHBIX M YEIOBEKAa M WX
GYHKIUSIMH, MEXKIYy CHCTEMaMH OpPTraHOB M WX (QYHKIHSIMH, MEXKIY dSTaraMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO PAa3BUTHUS, TEHOTUNIOM U (PeHOTUroM, (HEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIC
pacTeHU, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTBHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsi J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peniaTh OMOJOTUYECKUE 3a7a4H, BBISIBISTH TPUYUHHO-CIICACTBEHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBIICHUSMH, JI€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTHYECKHe padoThl, COOJIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIIOTE3bI, TPOBEPATH MX OKCICPUMEHTATbLHBIMH
cpenctBamu, GOPMYIUPYS IEIb HCCIICIOBAHUS, aHAIM3UPOBATH IOJYYCHHBIC
pE3yNbTaThl U JCNIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HCCIIEIOBATEILCKOW paboTe Mo OUOIO0THH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, W
nyOMUYHO  TPEACTABIATh  TMOJYYEHHBIE  PE3YJbTaThl HA  YYCHHUYECKHUX
KOH(DepeHIusx;

YMEHHUE OIICHMBATh JTHYECKHE AaCIEKThl COBPEMEHHBIX WCCJICIOBAHHHA B
obmactu  Owonormu W MeAWIMHBI  (KIIOHUPOBAaHHWE,  HCKYCCTBEHHOC
OIUTOIOTBOPCHME, HAIMPABIICHHOE W3MCHECHHE T'eHOMa W CO3JaHHE TPaHCTEHHBIX
OpTraHU3MOB);



YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BbIOOp Oyayiield mnpodeccuoHamIbHOM
JESATEIbHOCTH B O00JaCTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJOTHUU, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBONM MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
UHTEpeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpOAODKEHHE OHMOJIOTMYECKOro Oo0pa3oBaHHMS B  OpPraHM3AlMSIX CPETHETO
PO EeCcCCUOHAILHOTO U BBICIIETO 00pa30BaHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ U pPOJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHHBl MHpA, B IO3HAHUM 3aKOHOB MPHUPOABI U PEUICHUU HKOJOTHUYECKUX
mpoOjeM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTHUY;

YMEHHUE BJIAJIETb CUCTEMON OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT
OTpEJICNICHUs] M TOHUMAHHUE CYIIHOCTH OCHOBOTMOJATaONIMX OUOJIOTMYECKUX
TEPMUHOB W TOHATHH (BUA, dKOcHCTeMa, Ouocdepa), OMOJOTMUECKHE TEOPUU
(3BommronionHasa teopus Y. JlapBuHa, CUHTETHYECKasi TEOPUS BOJIOLNN), YUCHUS
(A. H. CesepiioBa — 0 nmyTsix U HarpaBieHusix soitonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus JIk. Xapau u B. BaiinGepra,
3apoabimieBoro cxoacrsa K. M. bopa), npaBuna (Munumyma FO. JluOuxa,
HKOJIOTMYECKON THpaMUIbl SHEPruM), rumnore3bl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMM  METOJAAMU  HAYYHOTO  IIO3HAHUA,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, M3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), COCOOaMU BBISIBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJIEIATh CYUIECTBEHHbIE TMPU3HAKU: BUAOB, OHOrEOIIEHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOUIETO, ABIKYIIETO W Pa3phbIBAIOIIETO
€CTECTBEHHOT'O ordopa, AJUTONAaTPUYECKOIrO u CUMITATPUUECKOTO
BUI000pA30BaHUs, BIUSHUS JBUKYIIAX CHJI SBOJIIONNHM HAa TeHOMOH] MOMYJISIIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YEpEIOBaHUS HAIpaBJICHUN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B 3KOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aWMOCBSI3M MEXKIY MPOLIECCAMH 3BOJIIOIHH,
JIBIOKYIIMMHM CUJIaMU AHTPONOTE€HE3a, KOMIOHEHTAMH PAa3JIUYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIMYUTEIbHbIE  TNPU3HAKU  JKUBBIX  CHCTEM,
IIPUCITOCOOJICHHOCTh BHJIOB K CpeJie OOMTaHMS, aOMOTHYECKUX U OMOTHYCCKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aWMOCBSI3e  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOTIOTCHHBIX U3MEHEHUN B IKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJISI JOKAa3aTeIhCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATHUYCCKUX TPYII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIIbI OOUTAaHMSI, CAMHCTBA
YEeIIOBEYECKUX pac, HEOOXOIMMOCTH COXpaHEHHS MHOTOOOpa3usi BHJIOB U
IKOCHCTEM KaK YCJIIOBHS COCYIIICCTBOBAHHS MTPUPOJIBI M UETIOBEUCCTBA;

yMEHHUE pemaTh OMOJOTUIECKUE 3a7a9H, BBISBISITH TPHYUHHO-CIICICTBEHHBIC
CBSI3U MEXKTY UCCIICTYEMBIMU OMOJIOTHUECKUMH TIPOIECCAMU U SBJIICHUSIMH, JIeTIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATE JIA0OPATOPHBIE M MPAaKTUYECKHE pPadOThl, COOJOIATh
npaBuia npu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPATH MX HKCIEPUMEHTAIHLHBIMU
cpencTBamu, GoOpMyIupys ILelb HCCICNOBaHUS, aHAIU3HPOBATh MOTyUYCHHBIC
PE3yNbTATHl U JACNIaTh BHIBOIBI,

YMEHHUE Yy4acTBOBATh B Y4YEOHO-MCCIIEAOBATENHCKONW paboTe Mo OWOJIOTHH,
HKOJIOTUU W MEJIMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIIATh  MMOJYYEHHBIE  PE3yJbTaThl HAa  YYEHHYECKHUX
KOH(epeHUusX;

yYMEHUE OlLIEHWBATh TUIOTE3bl M TEOPUH O MTPOUCXOKICHUH JKU3HU, YEIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIeHUs
rJ100aapHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymymiel mnpodeccruoHaIbHOM
JESATETLHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, TIPUPOIOTIOJIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, IMHINECBOU
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO3HABATEIbHBI WHTEpPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIIEH  mpodeccuu ©  MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIMUAX CPEAHETO MPodeCcCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u
(undposbie)
n/m | TeMIpoOrpaMMbl Bcero | Koutpoabnblepadorsl | IIpakTuyeckuepadoTsl
o0pa3oBaTe/ibHbIEPeCYPCHI
1 buonorusikaknayka
2 JKuBble cucTeMBbl U UX U3y4YEHUE
3 buonoruskieTku 0.5
4 XHUMHYECKassOpTraHU3aIUIKICTKI 10
5 CrtpoeHue 1 PyHKIUUKIECTKA 8
6 OOMeH BellecTB U MPeBpaleHe 9 1
SHEPTUU B KIETKE
7 Hacnencteennas undopmanus u 9 05
peanm3anus eé B KJIETKe '
JKW3HEeHHBIH M KIIKIIETKA 6 1
Crtpoenue 1 pyHKIUHOPTraHU3MOB 17 1.5
10 PazmHoxenue u 8 15
Pa3BHTHEOPTAHN3MOB
I'enernka — Hayka o
11 HaCJIEACTBEHHOCTH U U3MEHUYNBOCTH 2 0.5
OpPTaHU3MOB
12 3aKOHOMEPHOCTUHACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUM3MEHYUBOCTH 6
14 I'eneTukauenoBeka 3 0.5
15 CenexuusopraHu3MoB 4 1
16 buorexnonorus n 4




CHHTETHYECKasIONOJIOTHS

17

Pe3epBHOEBpeMst

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

102

13




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Ne KosmuecTBo4acos
Harauzy JyleKTpOHHbIeNN PPOBHIEOOPA30B
n | Temaypoka Be KoHTpo/ibHBbI IMpakTyeckun
YyeHHusl aTeJIbHbIEpPeCYPChI
/ ero | epaboThI epadoThI
n
1 buonorus kak KOMIJIEKCHas HayKa U 1
KaK 4aCTh COBPEMEHHOT'0 00IIIecTBa
2 JKuBble cucTeMBbl U UX CBOMCTBA 1
3 YpoBHeBas opraHu3alus KUBBIX 1
CUCTEM
4 HcTopust OTKPEITHS U H3y4CHUS 1
KieTku. Knerounasreopus
Meroasl MOJIEKYISIPHOU U
KJIETOYHOU OMONIOTHH.
[IpakTnueckas padota «3yueHnue
5 METOJIOB KJIETOYHON OHONIOTHH 1 0.5
(xpomarorpadusi, snexrpodopes,
muddepeHraIbHOe
ueHtpudyruposanue, I[TLP)»
6 XUMHUYECKUI COCTaB KIETKH 1
7 MuHepaibHbI€ BEIIECTBA KIETKH, UX 1
Ouosorudeckas poib
Opranudeckue BeniecTBa KJIETKH —
8 6enxu. JlabopaTopHas pabdora 1 0.5
«O06HapyxeHue 0ETKOB C TOMOIIIBIO




Ka4C€CTBCHHBIX peaKHHﬁ))

CaoiicTBa, ki1accudukanus u

9
¢byHKIMN O6EIKOB
10 Opranuyeckre BeIecTBa KIETKH —
YIII€BOABI
1 Opranuyeckre BEIecTBa KIETKH —
TN B
Hyxkneunoseie kucnotsl. JJHK u
PHK. JIaboparopnas pabora
12 «HccnenoBanne HYKJICHHOBBIX 0.5
KHCJIOT, BBIJICIIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkiuu ATD. [Ipyrue
nykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Metobt
14 | TEeHOMUKH, TPAaHCKPUIITOMHUKH,
MIPOTEOMHKH
15 | Meroas! CTpYKTypHOH OHOJIOTHH
16 Tunel kirerok. IIpokapuornyeckas
KJIIETKa
CrtpoeHue 3yKapuoTHIECKOUN KIIETKH.
17 | IlpakTtuueckas pabora «M3yueHue 0.5
CBOMCTB KJIETOUHON MEMOpPaHbI»
18 | IloBepxHOCTHBIH anmapaT KJIETKH
OnHoMeMOpaHHBIE OPTaHOMIbI
19 | KIETKM. [TpakTrueckas padota 05

«I/ISY‘-ICHI/IC JBHXXCHUA LTUTOIIIIa3MbI
B paCTUTCIIBHBIX KJICTKAaX»




20

[TosryaBTOHOMHBIE OPTaHOHIbI
KJIETKUA: MUTOXOH/IPUH, TJIACTHIBI.
Jlaboparopnas pabota
«MccnemoBanue mia3mMoin3a u
JCTUTa3MOJTN3a B PACTUTEIIBHBIX
KJIETKaX»

0.5

21

HemeMmOpaHHbIe opraHOu/Ibl KJIETKU

22

Crpoenue u GpyHKIMUAIPA

23

CpaBHuTENIbHAs XapaKTEPUCTUKA
KJIETOK 2yKapHoT. JlabopaTopHas
pabota «3yueHue CTpoeHHs KIETOK
Pa3IMYHbIX OPraHU3MOB»

0.5

24

ACCUMUIISIINS U TUCCUMMIISIIS —
JIBE CTOPOHBI MeTabon3Ma. THIIbl
oOMeHa BemiecTB. JJaboparopHas
pabora «/3yueHne KaTaIuTHYEeCKOi
aKTUBHOCTH (hepMEHTOB (Ha
MIpUMepe aMUJIa3bl WU KaTallasbl)»

25

DepMEHTaTUBHBIN XapaKTep
peakImii KJIeTOYHOro MeTabon3Ma.
JlaGopatopnas pabora «3yuenue
(epMEeHTaTUBHOTO pPaCUICTIIICHHS
MEPOKCHUIa BOJIOPO/IA B
PaACTUTENLHBIX U KUBOTHBIX
KJIETKaX»

0.5

26

benku-akTuBaTops! 1 6€IKU-
MHTHUOUTOPBI

27

ABTOTPOGHBIMTUIIOOMEHABELIECTB




28

dortocunTes

XemocuHTes. JlabopaTopHas pabora

29 | «CpaBHeHHE IPOIIECCOB 0.5
(boTOCHHTE3a U XEMOCHUHTE3a»
Ana’poOHBIe OpraHu3Mbl. Buibl
30 Opoxenusi. Jlaboparopras pabora
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JBIXAHUS
31 AspOoOHbBIE OPraHNU3MBbl. DTallbl
HHEPreTU4ecKoro ooMeHa
OHeprust MeMOpaHHOTIO TpaiueHTa
32 | mpotonoB. Cunte3 AT®: pabora
npoToHHON AT®-crUHTa3bI
33 | PeakmummarpuyHOTOCHHTE32
34 Tpanckpunuus —
MarpuunbliicuaTe3 PHK
35 Tpancnauus u e€ararnsl
36 Konnposanue amuHokucior. Pois
pubocom B OMocuHTe3€e Oenka
37 Opranu3zanus reHoma y mpoKapuoT U
9YKapHOT
38 MonekysspHble MEXaHU3MBI
HKCHPECCHH T€HOB Y D YKapHOT
Bupycsl — BHeEKIIETOUHBIE (HOPMBI
g | KU3HHT O0JIMTaTHBIC TTAPA3UTHI. 05
I[TpakTuueckas padora «Co3nanue '
MOJIEITA BUPYCa»
40 | BupycHble 3a007eBaHNS YEIOBEKA,




JKHNBOTHBIX, paCTCHI/Iﬁ

HanorexHonoruu B 0MOI0THHA U

41
MEIULIIHE

42 JKU3HEHHBIAIUKIIKIIETKA

43 | Marpuunsiicuare3 JJHK
Xpomocomsl. JlTabopaTopras pabota

44 «M3ydyeHre XpOMOCOM Ha TOTOBBIX 0.5
MHUKpOTMpernaparax»»

45 JleneHue KICTKH — MHUTO3
Tunsl kietok. Kapuokunes u
nutokuHe3. JJaboparopnas pabora

46 «HaOmronearne MuTO3a B KJIIETKAX 0.5
KOHYMKA KOpelIKa JIyka (Ha TOTOBBIX
MUKpOIpenaparax)»

47 | PerynauusyKu3HEHHOTOIUKIIAKIETOK

48 Opranu3MKakeIMHOECIIEI0e
Txanu pactenuit. JlJabopatopHas

49 | pabora «/3ydeHne TKaHEH 0.5
pacTeHui)
TxaHM KUBOTHBIX U YETOBEKA.

50 | JlabGoparopHas pabota «M3yueHue 0.5
TKaHEW JKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 | JlaGoparopnas pabota «3yuenue 0.5
OpraHOB LIBETKOBOT'O PACTEHUS»

52 | OmnoparenaopraHu3mMoB

53 | JIBM)KEHHEOpraHU3MOB

54 | IlutaHueopraHu3zMoB




IIutanne M03BOHOYHBIX KUBOTHEIX.

55 | IlumeBapuTenbHas cucTeMa
YeJoBeKa

56 | JlpIxaHHEOpraHU3MOB

57 JIpIXaHue MO3BOHOYHBIX KHBOTHBIX
U YeJIOBeKa

58 TpancnopTBeIIeCTB y OpraHu3MOB
KpoBeHocHas cucrema

59 | MO3BOHOYHBIX )KHBOTHBIX U
YeJI0BeKa

60 | Beigenenue y opraHu3MoB

61 | 3ammray opraHu3MoB

62 | HmMmyHHascHCTeMayeloBeKa

63 PaznpaxxuMocTs 1 perymnsnus y
OpPTraHU3MOB
I'ymopanbHast perysmus u

64 | HHIOKpUHHAS CUCTEMa )KUBOTHBIX U
9eoBeKa

65 | dopMbIpa3ZMHOKEHUSIOPTAaHH3MOB

66 | IlomoBoepasMHOXKEHHE

67 | Meiio3
I'ametorenes. OOpa3oBanue u
pa3BUTHE MOJOBBIX KJIETOK.

68 | JlabGoparopHas pabora «3yueHue 0.5
CTPOCHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPETapaTax»

69 NuanBuayansHOE pa3BUTHE OPTaHU3MOB

— OHTOI'CHEC3




70

3akJiajika OpraHoB U TKaHEW U3
3apOBIIIEBHIX JIUCTKOB

71

PocT u pa3ButHe )XKHBOTHBIX.
JlabopaTopHas paboTa «BrlsBiieHHE
MIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
JIaboparopHas paboTta «CTpoeHHEe OpraHoB
Pa3MHO>KEHHUS BBICILINX PACTCHUID)

0.5

73

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HAyKU

74

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHas pabora «JIpo3oduina kak
00BEKT FeHETUYCCKHUX UCCIICTOBAHMIT

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
Mounorubpuanoe ckpeuupanue. [Ipaktuuec
Kas pabota"l3yuenue pe3ynbTaTroB MOHOTHO
PUAHOTO CKpeIMUBaHus y 1p0o30¢uis"

0.5

76

[{uTonornyeckre OCHOBBI MOHOTHOPHUIHOTO
CKpEIIMBAaHUS

77

AHanmusupyroiee ckpemusanue. Henonnoe
JOMHHHUPOBaHUE

78

Jurubpunnoe ckpenuBanue. [Ipaktuyeckas
pabota «/3yueHue pe3yinbTaToB JUTHOPHIHO

IO CKpEUIMBAHUS Y IPO30(PHIIBDY

0.5

79

[{uTonorudeckre OCHOBBI JUTUOPUIAHOTO
CKpEIIMBaHUS

80

CHCHHCHHOC HACJICJOBAHUC ITPU3HAKOB




81

XpOMOCOMHaSI TEOpHA HACJICACTBEHHOCTHU

82

T'eneTuka momna

83

I'enoTun Kak 11€10CTHAs CUCTEMA

84

I'eneTn4ecKuii KOHTPOJIb Pa3BUTHUSA
pacTeHHH, )KUBOTHBIX U YEJIOBEKA

85

N3MeHunBOCTh NMpHU3HAKOB. Bubl
U3MEHYUBOCTH

86

MoaudukarmoHHass K3MEHYUBOCTh

87

BapuanuonHsslit paa v BapualmoHHAs
kpuBas.JlaboparopHas paboTa
«MccnenoBanre 3aKOHOMEpHOCTEN
MOIU(PUKAITIOHHOM H3MEHYUBOCTH.
[MocTpoeHre BapuallmOHHOTO psJia U
BapuaninoHHOMi KpUBO»

0.5

88

I'eHOTHIIMYUECKATU3MEHUNBOCTD.
KoMOnHaTHBHAsIN3MEHYNBOCTE

89

MyTtannonHas u3MeHIHBOCTh. [IpakTnuec
Kast pabota «MyTtaruu yapo30¢uisl (Ha
TOTOBBIX MHUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIlMOHHOTO

mpoiiecca. DMUTeHeTHKa U AMTUTCHOMHKA

91

['enernka yenoseka. [IpakTnueckas
pabota «CocTaBieHue 1 aHaIu3
[POAOCIIOBHOM

0.5

92

MeToabIMETUIINHCKON TEHETUKU

93

3HaueHne MEIUIIMHCKON T€HETUKHU B
Hpe}IOTBpaHIeHI/II/I " JICHCHUHN T'CHECTHUUYCCKHUX
3a00JI€eBaHNI YETOBEKA

94

OcHoBHBIE TIOHATHS cenekiuu. JlabopaTop
Hasi paboTa «/3y4eHnecopToB KyJIbTYPHBIX

0.5




paCTeHI/Iﬁ H IIOpOJ JOMAITHUX ) KUBOTHBIX»

MeToap! CeNneKIMOHHOM padoThI.

95 Ulaboparopnas padora «/3yueHuEMEeTO10B 1 0.5
CEJICKIIMH PACTCHHID)
JlocTrxkeHHs celeKIUU pacTeHUI U )KUBOT
96 mbix. [IpakTnyeckas padora «IIpuBruBKa 1
[pacTeHUI»
CoxpaHeHue, u3y4eHue u
97 WMCTnoNbp30BaHUE TEHETHUECKUXPECYPCOB 1
buoTexHoNOrnMsa Kak Hayka HOTpaciib
gg [POM3BONCTEA. [IpakTnueckas pabota 1 05
«M3yueHne 00bEKTOB OMOTEXHOJIOTUN '
99 |OcHOBHBIC HANIPABIICHUSI CHHTCTHYECKOM 1
OHoJI0rUn
100
XpOMOCOMHAs1 ¥ TEHHAsI HHKECHEPHSI 1
101
MequuuHCcKue OMOTEXHOJIOTUN 1
102 PesepsHbIil ypok. [IoBTOpEHuUE,
000011eHHe, CUCTEMATH3 Al 3HAHHI 1
OBIIEE KOJIMYECTBO YACOB 102 135

[NIOINTPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YHEHUKA

VYuebnuk: buonorus. 10-11 ki.: yaeOHUK 1j1s1 00111€00pa30BaTEIbHbIX
yupexaennii / A.A.Kamenckuii, B.B.Ilaceunnk, A.M.Py6110B: - M.,
ITpoceemienue. 2020 .

METOANYECKHUE MATEPHUAJIBI JUISA YUYUTEJA

Meroanueckoe nocodue k yueoOHuky A. A. Kamenckoro, E. A. KpukcyHoga,
B. B. ITaceunuka «buosorus. O0masounosnorus.bazoseritypoBens. 10—11
KiaccsD» aBropa B. B. [laceunuk.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETHU
HUHTEPHET

1. Buogorus - 10 knace - Poccutickas snexkTponHad 1mikoia (resh.edu.ru)

2. Buneoypoku u koucrektsl Qomas ouonorus 10 knace (PIOC)
(videouroki.net)

3. https://college.ru/pedagogam/modeli-urokov/po-
predmetam/560/3184/?ysclid=Imcab34seu750890302

[JOKYMEHT MOAMWUCAH 3NEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE BHO)KETHOE OBLLIEOBPA30BATEJIbHOE 11.09.23 15:29 (MSK) MpocTas noanucb
YYPEXXAEHUE "CPEQHSASA OBLLEOBPA30BATEJIbHASA LLUKOJIA N°2 1.
HUKOJIAEBKA", MakapoBa CBeTnaHa MocudosHa



https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/10-class/obshchaya-biologiya-10-klass/?ysclid=lmbogdwxdf406377554
https://videouroki.net/video/biologia/10-class/obshchaya-biologiya-10-klass/?ysclid=lmbogdwxdf406377554
https://college.ru/pedagogam/modeli-urokov/po-predmetam/560/3184/?ysclid=lmcab34seu750890302
https://college.ru/pedagogam/modeli-urokov/po-predmetam/560/3184/?ysclid=lmcab34seu750890302
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