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HOACHUTEJIBHAS 3AIINCKA

HopmarusHo npasoBast 6a3a:

1. ®epnepanbublii 3ak0H OT 29 nexadps 2012 r. Ne 273-D3 "O0 oOpa3oBaHuM B
Poccuiickoit ®enepanun";

2. ®I'OC ocHOBHOTO 00IIETO 00pa30BaHUs, YTBEPKICHHBIA TPHUKAa30M MUHHCTEPCTBA
npocselenus Poccuiickoit @enepanuu ot 31.05.2021 Ne287;

3. @enepanbHas oOpa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO 00IIero 00pa3oBaHus,
YTBEPKJICHHAs pUKa3zoM MuHucTepcTBa npocsemenus Poceniickon denepanuu ot
22.12.2022 o Ne 71764.

[Iporpamma mo yuyebHomy mnpeamery "buonorusa" (manee - Ouonorus) Ha
ypOBHE cpeaHero obmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @enepannny,
dI'OC COO, Konmenmuuu mnpenogaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (heiepaibHON paboueil MporpaMMbl BOCTTUTAHUS.

VYueOubiii npeamet «buonorus» yrimyonéHHoro ypoBHsi uzyudenus (10-11
KJIACChl) SIBJISIETCS OJTHUM W3 KOMIIOHEHTOB INpeaMeTHon obiactu «EcrecTBeHHO-
Hay4Hble peaMeTh». CornacHo nojoxerussiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMeThl, H3y4aeMble Ha YIUIYOJIEHHOM ypOBHE, SBISIOTCA CIOCOOOM
muddepenHnmanu  00y4eHHS Ha YpOBHE CpelHero oOiiero oOpa3oBaHHS U
NpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIA M3 O3TUX Y4eOHBIX TPEIMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE PEIICHHE O00pPa30BaATENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0yJaromMuXcss W CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUINHOM, SKOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6Homy nipeamety "buonorus" na€r npencrapineHue o nenu
U 3a7a4ax M3y4deHus ydeOHoro mpeameTa «buonorus» Ha yriyOJI€HHOM ypOBHE,
ompenenser o00s3aTelbHOE (MHBAPUAHTHOE) TMPEIMETHOE COJEpkKaHUE, €To
CTPYKTypUpOBaHHME II0 pa3feilaM M TeMaM, paclpeleieHue Io Kiaccam,
PEKOMEHAYET TMOCIEI0BAaTEIbHOCTh M3Y4YEHHs] y4eOHOro MaTrepuana ¢ YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO TpoIecca,
BO3pPACTHBIX 0COOEHHOCTEN 0Oyyatouuxcs. B mporpamme no 61onoruu peanan3oBaH
MPUHIIKII PEEMCTBEHHOCTH C U3YyUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIETr0O
oOpa3zoBaHus, Omaromaps dYemMy MPOCMATPUBAETCS  HAMPABICHHOCTh  Ha
nocjieAymomee pa3BUTHE OHOJOTMYECKUX 3HAHHMM, OpPUEHTUPOBAHHBIX Ha
dbopMuUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IKOJIOTHYECKOTO
MBIIUICHUS, IPEJICTABICHH 0 3I0pOBOM 00pa3e *KU3HHU, HA BOCIIUTAHUE OEPEIKHOTO
OTHOIIICHUS K OKpYXKaroIel MpupoaHoi cpene. B mporpamme 1o OMOJIOTHH TaKKe



MOKa3aHbl BO3MOXHOCTHM ydeOHOro mnpeaMera «buonorus» B peanu3alnuu
tpeboBanuii ®I'OC COO K MmIaHUPyEMBbIM JIMYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM pe3yJibTaTaM 00yueHus U B POPMHUPOBAHUN OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEIBHON JIESITEIbHOCTH OOYy4YalomMXCS IO OCBOCHUIO COAEpP’KaHUS
OMOJIOrMYeCKOro 00pa30BaHusl HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus.

VYuebnsbiii npeamer «buosiorus» Ha ypoBHE CpeaHEro oOmiero oopa3zoBaHUs
3aBepluaeT OUoNIornueckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHne 3HaHUN 00YyUYaroIIuXCs O )KUBOU MIPUPO/JIE, OCHOBAX MOJICKYJIIPHOU U
KJIETOYHOM OMOJIOTHUH, SMOPUOJIOTUU U OMOJIOTHH Pa3BUTHUSI, TEHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUYCHUS U SKOJIOTHUH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIGHHOM YpPOBHE
OPUECHTHPOBAHO HA TMOATOTOBKY OOYYAIOIIMXCS K TMOCIEAYIONEMY MOJYYSHUIO
OMOJIOTMYECKOTO  O0Opa3oBaHUsi B By3aX HM  OpraHuM3alusx  CpPEIHEro
npodeccruoHaibHOro oopazoBanusi. OCHOBY €ro cojepKaHHusl COCTaBIsET cUCTeMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejIOB OMOJOTHH HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJNYy4arOT pa3Buthe. Tak,
pacuidpeHbl W yriayOJieHbl OHWOJIOTMYECKHWE 3HAHUSI O PACTEHUSAX, >KUBOTHBIX,
rpubax, OaKTepusixX, OpraHu3Me dYeloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIIEAYIOUIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYYAIOUMMHUCS TPU U3YYECHHUH
bu3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

Crpykrypa mnporpamMMbl 1o ydeOHOMY mpeamety "buomorums" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIHMOHHBIA TMMOAXOAbl K HM3yYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE TSl JKUBBIX
CHUCTEM PA3HOI0 YPOBHS OpraHU3allU, BOJIOIUN OPraHUuYECKoro Mupa Ha 3emie,
COXpaHEHUs OUOJIOTHYECKOTO pa3HooOpasus muaHeThl. Tak, B 10 kiacce n3ydaroTcs
OCHOBBI MOJIEKYJIIPHOH W KICTOYHOH OHOJIOTHH, 3MOPHOJOTHH M OHOJOTHH
pPa3BUTHs, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTHH U CHUHTETHYECKOW OHMOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUSA OO0ydYaromuxcss 1Mo OOTaHWKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kimacce m3ydaroTcsi IBOIIOIMOHHOE YYCHHE, OCHOBBI
9KOJIOTHH M Y4eHHUe 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpW3BaH ~ 00ECNEYUTh  OCBOCHHE
O0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJICH, MPUHITUIIOB W MPABUJI,
JIe)KaIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOCHHU, MHOT0O0pa3sMM M OCOOEHHOCTSX KIETKH, OpraHu3Ma, IOMYJISAINH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX TOCTUXKEHUSX, COBPEMEHHBIX



HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAHBIX aCTIEKTaX OMOJOTHUUECKUX 3HAHUU. JIJist
pa3BUTHA W TOJAJEpPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTUM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COACpP>KaHUM MPOTrpaMMBbl
1Mo OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOU WM UHOM 00J1acTH OMOJIOT MU, BKJIAJ0M OTEYECTBEHHBIX U 3apYyOCKHBIX YUEHBIX
B pelIeHre BaXXHEHIITUX OMOIOTUYECKUX U AKOJIOTUUECKUX MPOOIEM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriyoJI€éHHOM YpOBHE —
OBJIaJiIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3aIlMyi JKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
UCIIOJIB30BaTh ATU 3HAHUS B (DOPMUPOBAHUM MHTEpEca K OMNpeaeaeHHON 00acTh
npodeccuoHaIbHON JEATEeTbHOCTH, CBS3aHHOW ¢ OWOJIOrHMel, WIu K BBIOOpY
y4eOHOT0 3aBEICHUS ISl TPOJIOKEHUSI OMOJIOTMYECKOTO 00pa30BaHMUs.

JlocTikeHue 1enu  u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayoJIEHHOM YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIISIYIOITUX 3a/1ay:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
IpaBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MHUPa; O
CTPOCHHH, MHOTO00pa3Wd MU OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMyJslus, BUA, OUOreoleHo3, Onocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOy4YalIIUXCSd C METOJAMH TO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMHU ~ METOJaMU  OHMOJOTMYECKUX HAayK (MOJICKYJISApHOM W
KJIETOYHOM OMOJIOTHU, SMOPUOJIOTHH U OUOJIOTHH PAa3BUTHUS, TECHETUKHU U CEJICKIINH,
OMOTEXHOJIOTUM W CHUHTETHYECKON OWOJOTHH, MaleOHTOJOTUH, HKOJOTHH);
METOJIaMH CaMOCTOSITEIbHOTO TPOBEACHUS OHOJOTUYECKUX HCCIEOBAaHUN B
nabopatropun W B mpupoae (HaOmrogeHue, U3MEpeHHe, OKCIEPUMEHT,
MOJICTTUPOBAHMUE);

OBJIaJicHNe OOYYarOIIMMHCS YMEHHSIMHU: CaMOCTOSTEIbHO  HAaXOJWTh,
aHAM3UPOBATh W MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(OPMAIIMIO; TOIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH W CUMBOJIMKOW; YCTaHaBIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM M COLUMAIBHO-3)KOHOMHYECKHUMH U  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBa; OILICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOILIEHHUIO K OKPYXaIoIlell MNpUpPOIHOU cpeae, COOCTBEHHOMY 3J0pPOBBIO H
3JI0POBBIO  OKPYXKAIOIIUX  JIoAcH; OOOCHOBBIBATH U  COONIOJATH  MEpbI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUM, TPaBUa TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HECATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbIEC HayYHbIE OTKPBITHS B 00J1acTH OUOJIOTUH;



pa3BHUTHE y 00YJIAIONTUXCSI MHTEIUICKTYaIbHBIX U TBOPUYCCKUX CITOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA ¥ COBPEMEHHBIMH
WCCJICIOBAaHUSMH B OWOJIOTHH, PEUIaeMbIMH €l MpoOJeMaMu, METOI0JIOTHEH
OMOJIOTUYECKOTO MCCIICIOBAHUS, TPOBEICHIS SKCIICPUMEHTAIBHBIX HCCIIETI0BAaHUMH,
perieHusT OMOJIOTMYECKUX 3a]ad, MOJCIUPOBAHMS OHOJIOTHUYECKHX OOBEKTOB M
MPOIIECCOB;

BOCIIUTaHUE Y 00YYarONIUXCs [ICHHOCTHOTO OTHOIICHHS K YKHUBOW MPHUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KYJIbTYphI IIOBEICHUS B IPUPOJIC; MHTETPAITUU
€CTCCTBEHHO-HAYYHBIX 3HAHU;

NpHOOpETeHHEe  OOYy4YaloMUMHUCS ~ KOMIETCHTHOCTH B pallMOHAIBHOM
IPUPOJIOTIOIH30BAHUH (COOITIOICHNE TIPABIII TIOBEICHHUSI B IIPUPO/IC, OXPaHbI BUJIOB,
IKOCHUCTEM, Ouochepnl), COXpPaHEHHH COOCTBEHHOTO 3J0pPOBbsI U 370POBbS
OKpYXaromux Jroaed  (coOmromeHuss Mep npoduiiakTHKu — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEJEATCILHOCTH B YPE3BBIYANHBIX CHUTYyaIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTMYCCKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO37aHWE  YCJIOBUH IS  OCO3HAHHOTO  BBIOOpa  OOYyYaroNIUMUCS
UHAUBUAYaTHHOM o0pa3oBaTeIbHOM TPaeKTOPUH, CIocoOCTBYIOIIEH
nocieaymeMy npodecCHOHATbHOMY CaMOOMpPENeNeHNI0, B COOTBETCTBUU C
UHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTUU Ha YriayOJIeHHOM
YpOBHE cpeliHero obmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Henento), B 11 kinacce — 102 yaca (3 yaca B HEEmIO).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEJCTB OOyUYCHHsS] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJASp)KaHHWs U HaAIpaBJICHHOCTH Ha
NPOJOJKEHUE OMOJOTHYECKOTO O00pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
po(ecCHOHaTBLHOTO U BBICIIIETO0 00pa30BaHUsI.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0YYICHUH OHMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTA0OpPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
0oOy4JaromuXcs B BBIOJHEHUH MPOEKTHBIX M Y4eOHO-UCCIIENOBATEILCKUX PaboT,
TEMaTUKa KOTOPBIX ONPENIETISETCS yYUTEIEM Ha OCHOBE UMEIOIIUXCSI MAaTEPUATTbHO -
TEXHHUYECKUX PECYPCOB U MECTHBIX IPUPOTHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouoniornu.  buojornueckue Hayku U U3y4aeMble ~UMH  MPOOJIEMBL.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEAUIMHE, CEJIbCKOM  XO3SIUCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apsen, I'. Mennens, B. Y. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTb U LEJIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KuBble CUICTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3yuenue xuBbIX cucteM. MeTonasl Ouonmormueckor Hayku. HaOmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OEHKa JOCTOBEPHOCTH IMOJTYUYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBA JXUBOW MATEpUM», «YPOBHU OpPraHU3alUU IKUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOEe 000pYA0BaAHUE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlne#inen, P. BupxoB). OCHOBHBIE MOJOXEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpUuPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uKkcupo8anHvlx
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, snextpodopes, auddepeHMANBHOES IEHTPUPYTUPOBAHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIJIoperyysinuu. MuHepaibHbIE BEIIeCTBA KJIETKH, UX Onojiorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa ©OenkoB. Krnaccudukamuss  OenkoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK n PHK. CtpoeHne HYyKIEHHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynknuu ATD. BoccTraHoBIEHHBIE MEPEHOCUUKHU, UX PYHKIIHHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisiekyil. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, x. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankivs, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OopraHu3moB», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00Pa30BaHUS KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenure 1 GyHKIMOHUPOBAHKUE FyKapUOTHUECKON KieTKU. [Ina3zmaruueckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

Hutomma3zma. [uto30me. [lutockener. JIBmxenue muroraasMbel. OpraHouasl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
annapar [onbIXkHu, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OeykoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJIeTKke. Bakyonu pactuTenbHbIX KiIeTOK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE MIACTHIBI (POTOCUHTE3UPYIOUIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka sipa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAneprpiii 0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pACMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHUKA KJIETOK 3YKApHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHWEe  pacTUTeIbHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep pPeakuid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYecKUX BellecTB B KkieTke. DOTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHHE XEMOCHHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBUTENBHBIN ATAI. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas padora «/3ydyeHune kaTaauTHYECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpurnuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHPECccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamusz ooavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuuel n cxembl: «buocunrtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKawmux B HHTepdasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanunsm perumkanuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, ougpepenyuposku, cmapenus u cudbenu xiemokx. «lugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpenapaThl: «MHUTO3 B KJIETKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBsa3p 4acTed MHOIOKJIETOYHOIO OpraHusma. TKaHU, Oprasel H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax paCTEHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacteHud. Opransl H
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Tutanue opranu3mos. [lorionieHre BoAbl, yriIeKUCIOro raza i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y XKUBOTHBIX. KpoBeHOCHas cucreMa MU €€ Oprassl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3mos. Beiaenenue y pacteHuil. Beiienenue y )KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >KMUBOTHBIX M 4YesoBeka. [louku. CtpoeHue u (pyHKIIMOHUpOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U UCTHI MPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMHYECKOM 3 Thl. DUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYyHHUTET. Teopusi KiIoHalbHO-cesiekTUBHOro ummynutera (I1. Dpnoux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa’kuMoCTh U peryisiiius y pacTEHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexkTopHas ayra. be3yciioBHbIe U YCIOBHBIE PEIIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1ainos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue cTeds,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas CcUCTEMa», «DHIOKpPUHHAs cucTeMa», «CTpOEHHE MBIIIIbIY,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema rymkw», «HepBHas ~— cuctema
npecMmbikatomuxcsi»,  «HepBras — cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHWU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UIJIOKOXKHX, *KUBBIE IK3EMIUISAPHl KOMHATHBIX pPAacCTeHUH, repoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTAaHUSI PACTCHUH,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecriosioro  pa3MHOXKEHHMsI:  [MOYKOBaHUE,  CIOPYJIALUS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. [lonoBbie kineTku, wik rameTsl. Meito3. Craauun
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Meno3 U ero MeCTO B KH3HEHHOM IIMKIIE
OpPraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramgum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpooOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIINSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHui. OO6pa3zoBaHue Crop B npoiecce Meiio3a. ['amerorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETKH U crepMmaTo3onay, «OCHOBHbIE CTaauu OHTOreHeszay», «lIpsiMoe u
HEMpsMoOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOHW KamycCTbD, <« KM3HEHHBIN IUKI MXa», <« KU3HEHHBIN LHUKII IAIIOPOTHUKAY,
«OKW3HEHHBIN LHUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlabopaTopHas padora «3yyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOABIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus craHOBICHUS U pa3BUTHUS TCHETUKH Kak Hayku. Pab6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TEHETUKH: THUOPHUAOJIOTHYECKUH,  ITUTOJIOTHUYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxeMbl: «MeToAbl TeHETUKN Y, «CXEMbI CKPEITUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKkOH MeHaenss — 3aKOH paculeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeH e — 3aKOH HE3aBHCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHsI HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorumn kak nenoctHas cucrema. [lnerorponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3anMonencTBUE HeEaUIeNIbHBIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HAcCJEJOBaHUsl IMPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeapl B (OpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Bunpl reHOTHTIMYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON U3MEHYUBOCTU. POTb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3JJaHUH
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTannoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

OGopynoBaHHe: KMBbIE W TepOapHBIE SK3EMIUIIPHl KOMHATHBIX PAaCTCHHM,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYUBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytanuun y aApo3oduiabl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHoOe OTIPEACIICHUE T€HOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HayeHUEe MEAUIMHCKONW T'€HETUKHU B MPEAOTBPALICHUU U JICUEHUU TE€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. W. BaBunoBa o lleHTpax NpPOHMCXOXICHHUS W MHOTO00pa3us KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Metonpl ceneKnmuoHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannanoOHHBIN M XUMUYECKUH MYTAareHe3 Kak UCTOYHUK MYyTalUil y KyJbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUMU PACTEHUM U )KUBOTHBIX. «3enénas
DPeBONIOYUALY.

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpawenue u ynpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemoHcTpanumn

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

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIAOB B HACJIEACTBEHHOW HW3MEHYHUBOCTHY,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METOJIBI W JIOCTHKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJICKLIOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buorexHon0rus 1 CHHTeTHYECKasi OMOJIOTUS

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KYJIbTYPBI, MHKPOOPTaHU3MBI, 170, XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BuHONenne. Mukpobuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHYECKHUX
TexHojorui. [Ipon3BoacTBO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
coJieprKalliX He BCTPEYAIOIIUECs B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounass mnxeHepus. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuaM3anusi ¢ COMATHYECKHM
smOpuorere3. lcnonp30BaHWe TarIOWJAOB B CENEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnoavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TIeHHasd UHXKeHepus. MCKyCCTBEHHBI CHUHTE3 I€Ha W
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3aHHS KOMILIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHne MOJIEKYISPHBIX MEXaHH3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KiieTouHas HHXEHEpUs», «I eHHas UHIKEHEPUSI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHUS
OOy4JaromMMHCS TPOrpaMM CpPEIHEro oO0mero oOpa30BaHUsA: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTATOB OCBOEHHUS MPOrPaMMbl MO OHUOIOTUU
BBIJICJICHBI CJIEIYIONINE COCTABISIONINE: OCO3HAHUE OOYYaIOIMIMMUCST POCCUNCKOMN
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINPENCNICHUI0, Haluyue Momusayuu K  OOydeHHIO  OHWOJOTHhH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEKICHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX ILIEHHOCTEH W MCTOPUYECKUX TPAJULIMI pPa3BUTHS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH



JCSATEILHOCTH I[ICHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMM, NPUCYIIUMH CHCTEME
OHMOJIOrHUYECKOT0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOTIOTUIESCKON KYJIbTYPHI,
CnocobHoCmuU cMagump 1S U CTPOUTH KU3HCHHBIC IIJIaHbI.

JIMYHOCTHBIC PE3yJbTaThl OCBOCHUS MPOTrPAMMBI 110 OMOJIOTHU JOCTUTAIOTCS B
CIMHCTBE YYeOHOW M BOCIHHUTATCIBHOW JEATEIBHOCTH B COOTBETCTBHHM C
TPATUIIMOHHBIMH POCCUHCKUMU COLIMOKYJIbTYPHBIMHU, HCTOPHYCCKHUMH U JTyXOBHO-
HPABCTBCHHBIMH I[CHHOCTSIMH, NPUHATHIMH B OOIICCTBE MpaBUIaMH M HOPMaMH
MOBEJICHUSA M CIIOCOOCTBYIOT IMpOILIeCCaM CaMOIIO3HAHMS, CaMOBOCIIHUTAHHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH MMO3WIMK JIMYHOCTH, MNATPUOTH3MA U
YBaKEHHUSA K 3aKOHY M MPABOMOPSAKY, YSIOBEKY TPy/Aa M CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YBaXXCHHs, OCpPEKHOIO OTHONICHUS K KYJIbTYPHOMY HACJICIUIO |
TPaIUIMsIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickoit denepanuu, npupojae u
OKPYKAIOIIEN Cpee.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHMS YyuecOHOro mnpeamera «buomorusy
JO/KHBI OTPaKaTh TOTOBHOCT U CITIOCOOHOCTH 00YYAOIINXCS PYKOBOICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OPHCHTALIMM, IMO3WTHUBHBIX  BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIINUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHICKOr0o OOIIECTBa, paCIIMPEHHE >KU3HEHHOTO
OTBITa W ONBITA JEATEIHHOCTH B TPOIECCE PEau3allid OCHOBHBIX HalpaBICHHM
BOCIIUTATEIHHOMN EATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHMUS:

c(hOPMUPOBAHHOCTH TPAKIAHCKON IMO3UIINHA 00YIAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKCHHIE 3aKOHA
Y TIPaBOTIOPSI/IKA;

TOTOBHOCTBH K COBMECTHOM TBOPUECKOH JIEATEIHHOCTH IIPH CO3/IaHUN YICOHBIX
IPOCKTOB, pEHMICHUM Yy4YeOHBIX W I[IO3HABATEIBHBIX 3a7a4, BBITOJHECHUU
OHMOJIOTMUECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEAENATh COOCTBEHHYIO TMO3WMIIMIO TI0 OTHOIICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMCHHE YYUTHIBATh B CBOHMX JCHCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ pa3HBIMH yOCKJICHHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMH H
COILIMAJIBHBIM TIOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHWUYECTBY B TIPOIECCE COBMECTHOTO BBITIOJTHEHUS
y4eOHBIX, TI03HABATEIBHBIX U HCCIICIOBATCIbCKUX 33Ja4, YBaXXUTCIHLHOTO
OTHOIIICHUS K MHCHHIO ONIOHEHTOB IPU OOCYXJICHWU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOM JCSITEILHOCTH;

2) IATPHOTHYECKOTO BOCTIMTAHMSA:



c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBAXXEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH niepea PonuHoi, ropaoctu
3a CBOM Kpau, CBOIO PonuHy, CBOM S3bIK M KYJIbTYpYy, IPOLUIOE U HACTOsLIEE
MHOT'OHAaIlMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
JTOCTHMKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUHU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT'O 00IECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy’KeHHMIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €r0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CITOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3[JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O IIPUHATHSA LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMU HapoaoB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUN;

IIOHMMAaHUE 3MOLMOHAJIBHOTO BO3JEHUCTBUS )KUBOW IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@XKEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH KQ4ECTBA TBOPYECKOU JIMYHOCTH;

5) ¢usnuyeckoro BoCNUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbsI U
3MOIUOHAJIBHOTO 0JIArONOJIyYHs:

OHUMAaHHE U pean3alius 3J0pOBOro U 0€30macHOro o0pasa )KU3HH (310pOBOE
MUTaHUE, COOIIIOICHNE TUTUEHNYECKUX MTPABUII U HOPM, COATaHCUPOBAHHBINA PEKUM
3aHATHA W OTHbIXa, peryasipHas (u3ndeckas aKTUBHOCTH), OEpEexKHOrO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (hU3MYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

NIOHMMAaHWE UEHHOCTH MPABWI HWHAWBUIAYAJIbHOIO W  KOJJIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSAX, YIPOXKAIOIINX 37J0POBBIO M KU3HHU JIFOJICH;

OCO3HAHUE MOCIEICTBUI M HENPUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOnIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IECHHOCTH MacTEpPCTBa, TPY10I00HUE;



TOTOBHOCTh K AKTUBHOM JI€STEIBHOCTH TEXHOJOTHYECKOW M COLMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TAKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iMuHbIM cdepamM MpoPecCUOHATBLHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymed mnpodeccudn H  peaaru30BbIBATh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JI0THY€eCKOT0 BOCTITUTAHMS

9KOJIOTUUYECKH I1eJIeCO00pa3HOe OTHOIIIEHUE K MMPUPOJIC KaK UCTOUHHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHSI DKOJOTHYECKOM KYyJIbTYpPhl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OIEGHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTed uX
pelieHus;

CIOCOOHOCTD UCITOIB30BATh MPUOOPETAEMBbIE MPU U3YUYEHUU OMOJIOTUU 3HAHUS
U yYMEHHMS TIpU  PEIICHUH TMpoOJIeM, CBSI3aHHBIX C  PaIlMOHATHHBIM
IPUPOJIONIONIb30BaHMEM  (COOJIIO/IEHHEe  TPaBWJI  TOBEJIEHUA B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUS B DJKOCUCTEMAaX, OXpaHy BHJOB,
IKOCHUCTEM, OrOChepHI);

AKTHUBHOE HENPUITUE AECHCTBUM, IPUHOCAIINUX BPE] OKPYKAIOIIEH MPUPOTHOU
cpelie, yMEHHE MPOTHO3UPOBATh HEOJIArOMPUSTHBIE YKOJIOTHYECKUE TOCIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUUA U MTPEIOTBPAILATH UX;

HaJIU4HE Pa3BUTOIO SKOJOTHUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMH B TO3HABATEIbHOW, KOMMYHUKAaTUBHOM W COLIMAJIbHOM
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KakK CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbBMU U MMO3HAHUS MUPA;

NOHMMaHue crneuupukn OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpEACTaBICHUS 00 OKpYXXalollleM MHUpE KaK O €JIMHCTBE NPHUPOJbI, YEJIOBEKa U



oOmIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpoOIemM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OMOJIOTMU JJII COBPEMEHHOW IUBUIU3ALINMU:
oOecreyeHusi HOBOI'O YPOBHSI pPa3BUTUS MEAMUIMHBI, CO3/IaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpOOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJIa U3 III00ANBHBIX SKOJIOTHYECKUX MpoOIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIe KyJNbTypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoit
pU U3y4EeHUHU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJb30BaTh IIOJIydaeMble 3HAHMA JJs aHajau3a u
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKJIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOIIMXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKUE 3HAHMS IJIs
peleHust npoobJieM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW [EATEIbHOCTH, IOTOBHOCTH OCYIIECTBIISThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUSA yueOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAuYMMble HJis1 (OPMHUPOBAHUS MHUPOBO33PEHHSI O00Yy4aIOMMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTpPaKaroIIHe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIOBaHue, HaOI0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTUE); YHUBEPCATbHBIE
ydeOHble JeHCTBUS (ITO3HABATEIIbHBIE, KOMMYHHUKATHUBHBIC, PETYISTHBHBIC),
oOecrieunBaromue GopMupoBanre PyHKIIMOHATHBHONW TPAMOTHOCTH W COITUATBHOM
KOMIIETEHIIMU OOYyYaroluXcs; CHOCOOHOCTh OOyYalolmMXCsl  HCMOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



B pesynbrare uzyueHus OMOJIOTUU HA YPOBHE CPEAHEro 0011ero 00pa3oBaHus
y oOyuaromierocss OyayT c@opMUpOBaHbl TO3HABATENIbHBIE YHUBEpPCAIbHbBIC
ydeOHbIC IEHCTBUS, KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC YydeOHBIC ICHCTBUS,
peryIsATUBHBIC YHUBEPCAIbHBIC YUeOHBIC ACHCTBUSA, COBMECTHAS JESTEIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIero
0o0pa3oBaHus JTOJKHBI OTPaXaTh:

OsgiaieHue YHHBepPCAJbHBIMHU y4eOHBIMU MO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a30oBble JJOrHYECKHe TeCTBHS:

CaMOCTOSITETFHO ~ (OPMYIHUPOBaTh M aKTyaJlIM3UpOBaTh  MpOOJIEMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHWUW 3HAHWUK TPHEMBI JIOTHYECKOTO MBIILICHUS
(ananu3za, cuHTe3a, CpaBHEHUS, KiIacCUpUKAIMU, 0000IIEHUs ), pACKPBIBATh CMBICII
OMOJOTUYCCKUX TMOHATHN (BBIICIATH UX XapaKTCPHBIC NMPU3HAKH, YCTAHABIIMBAThH
CBSI3H C JIPYTUMU TTOHATHUSIMU);

OTIPENETATh IENH JACSITeTBbHOCTH, 3alaBas TapaMeTpbl W KPUTEPHH WX
JTOCTHYKCHHUS, COOTHOCUTD PE3yIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCII0JIb30BaTh OMOJIOTUYCCKUE TTOHATHUS I 0OBSICHEHUS (DaKTOB U SIBJIICHUU
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPaCCYX ACHHUS (MHIYKTUBHBIE, IEAYKTUBHBIC, TIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B paccMaTpUBAEMBbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MOJIEIbHBIE CPENICTBA AJIs IPEICTABIICHHUS CYIIECTBEHHBIX
CBsA3€l M OTHOUICHUH B H3y4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
NPOTUBOPEUU PA3HOTO POJA, BBIABICHHBIX B Pa3MYHBIX HHGOPMAIIMOHHBIX
UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBbI C y4ETOM aHaiIn3a HMEIONIUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH MOCTEACTBUH JCSITEIBHOCTH;

KOOPJMHUPOBATH U BHITIOJNHATH PA0OTY B YCIOBUSAX PEaTbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEIOBATEIbCKOW M TPOCKTHON eI TEILHOCTH,
HaBbIKAMU  paspelieHuss npolJeM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TTOMCKY METOJ/IOB PEIICHUS IPAKTHICCKUX 3a7a4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;



WCIIOJb30BaTh Pa3JIMYHbIC BHUJIBI JIEATEIIBHOCTH [0 TMOJYYEHUI0O HOBOTO
3HaHUS, €r0 MHTEpIpEeTalnuy, MPeoOpa3oBaHUIO W NPUMEHEHUIO B YYEOHBIX
CUTyaIUsAX, B TOM YHUCJI€ PU CO3aHUU YUCOHBIX U COI[MATBHBIX MPOEKTOB,;

(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KIJIFOUE€BBIMU MTOHSATUSIMU U METOJIAMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
NESATeIbHOCTU Y KU3HEHHBIX CUTYyaIUsX;

BBISIBIIATh MPUYUHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PelIeHUs], HAXOIUTh apPTYMEHTHI I JOKa3aTeIbCTBA CBOMX
YTBEPKACHUH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TIOJYUYCHHBIE B XOJE€ peLIeHUs 3aJaud  Pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISITh 1I€JICHAMPABICHHBIN TMOUCK IMEPEeHOCa CPEJICTB U CIOCO00B
nercTBHs B TPOGECCUOHATIBHYIO CPEIY;

YMETh TMEPEHOCUTh 3HAHHS B IMO3HABATEIIPHYI0 W MPAKTHYECKYIO 00JacTh
KU3BHEICATEITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE HJIEH, MpPEAJaraTh OPUTHMHAIBHBIE MOJIXOAbl U PELICHUS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIIHUE aJbTePHATUBHBIE PEIICHUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMaINK (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBapAX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
MHGOPMAIIMIO PA3IUYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHUYECKH OIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
otOope Omonornyeckor MHPOpMAIUKU, HEOOXOMUMOMN /I BBITIOJHEHUS Y4€OHBIX
3a;ay;

NpUOOPETaTh OMNBIT HCIOIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTMH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIB30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
Oouonornyeckoit nHpopManuu (cXeMbl, rpaduKu, AUArPaMMBI, TAOJIHIIBI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KadyecTBE CpeAcTBa Mpu pabore c
Oouosiornueckoi uH(pOpMaUME: NPUMEHATh XUMHUYECKUE, (U3UYECKHE U
MaTeMaTU4eCKUe 3HAKU U CHUMBOJIbI, (hOpMyIibl, abOpeBUaTypy, HOMEHKIATypYy,



UCIIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BJIQJCTh  HABBIKAMH  pACIIO3HABAaHUS M 3alUTHl  WHGOpMAIIHH,
MH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU JI€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JMAJIOT¢ WJIW JUCKYCCHU IO CYIIECTBY OOCYXIaeMol TeMmbl (YMECHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXKJICHHS OTHOCHUTEIBHO BBIOJHCHUS IpeaiaracMou
3aJlay, YYMTHIBAaTh MHTEPECHI U COTIACOBAHHOCTH MO3WIIUNA APYTMX yYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacmo3HaBaTh HEBepOadbHBIC CpEICTBa OOIICHHS, TOHMMATh 3HAYCHUE
COIIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, IMOHUMATh
HaAMEPECHUS JIPYTUX JIFOACH, MPOSBISTh YBAXKUTEIIBHOE OTHOIICHUE K COOSCETHUKY
U B KOPpEKTHOU (hopMe GOpMYITHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C HMCIOJIb30BaHHEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIECTBA KOMAaHIHON M MHIUBHUIYyaIbHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKON Mpo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHS TPYNHOBBIX (OPM B3aUMOACHCTBUS MIPU PEUICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0Tr0 YieHa KOJIJICKTHBA;

NPUHUMATh 1€  COBMECTHOW  JESATEIbHOCTH, OpPraHU30BBIBATH |
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJISATh IUIAH JICMCTBUM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOM padOTHhI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KAXKIOT0 yYaCTHUKA KOMAH bl B 00U
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TPOCKTHI, OILICGHWBATh HWJEHU C TIO3WUIMH HOBH3HBI,
OPUTHHATBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIICCTBIISITh MMO3UTUBHOE CTPATETHYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaIUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopranu3amms:

WCITOJIB30BaTh OMOJIOTMUECKUE 3HAHWS IS BBISBICHUS TMPOOIEeM M UX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyAITUsX;



BbIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LEJIEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOM MPUPOJE,
CBOEMY 3/7I0POBBIO U 3/I0POBbIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYILIECTBIATh MO3HABATEIbHYIO NI€ATEIBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTeIbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSTEIILHO COCTABIIATH IJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHHH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU Y4eOHOT O MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUH;

JIeaTh OCO3HAHHBINA BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENIbHBIA U
KyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B NIE€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJIeTh ~ HAaBbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUSA
COBEpIIAEMBIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pEe3yJIbTaTOB U
OCHOBaHUM, MCHIOJIb30BaTh MPUEMBI PeIIEKCUU [IJIi OLEHKH CUTYyalluH, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBAaThb PUCKHM U CBOEBPEMEHHO MPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

3) mpuHsTHE Ce0s U APYTrHUX:

IpUHUMATh ce0sl, MOHUMAsl CBOU HEJOCTAaTKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYrUX MpH aHAIU3E PE3YyIbTAaTOB
NEeSATENbHOCTH;

pU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CHOCOOHOCTh IOHUMATh MUP C NO3ULUHU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynabTaTbl OCBOEHHUS COJIEpXKaHUA Y4YeOHOTo MpeaMera
«buonoruss» Ha yriyOJI€HHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecrieueHue
npopuiabHOro  o0yueHuss  oOydawommxcss  Ouosioruu. OHM  BKIIIOYAIOT:
crneuuduyeckue ajis OMOJOTHN HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUI O
OCBOCHUI0, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI JEATEIBHOCTU IO



MOJIYYEHHIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B Pa3IMYHBbIX y4€OHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX CUTyaluusX. [IpenmeTHbie pe3ynbTaThl NpPEICTaBICHbBI O
rojiaM U3y4eHwusl.

[IpeameTrHbie pe3ynbTaThl OCBOCHUS ydeOHOro mnpenmera «buomorus» B 10
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAY4YHOM KAapTUHBI MUpA, B
MO3HAHUM  3aKOHOB NPHUPOABI W  pEUIeHUH NOpodJieM  palMOHAIbHOTO
IPUPOIOIOJIH30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOekKHBbIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJaJICHHE CHCTEeMOM OHOJIOTMYECKMX 3HaHWi, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJdlus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, M3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPHUH
(xnerouynas teopus T. llIBanna, M. llIneiinena, P. BupxoBa, XxpoMocomHasi Teopus
HacnenctBeHHoctu T. Moprana), yuyenuss (H. M. BaBunmoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKICHUS KyJIbTYPHBIX paCTEHUI ), 3aKOHBI (€IMHO00pa3us
NOTOMKOB TIEPBOT0O MOKOJECHHS, PACIICIUICHUs, YUCTOThl TaMeT, HE3aBHUCHUMOIO
HacinenoBanusa [. MeHaens, TOMOJOTMYECKHX PSOOB B  HACIEIACTBEHHOM
n3MmenunBocty H. U. BaBunosa), npuHUUIIBI (KOMIIZIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOAAMU HAYYHOTI'O TMO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHHE,
Ha0JII0/IEHNE, SKCIIEPUMEHT);

YMEHUE BBIJIENATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuOT, OJHOKIETOYHbIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPIaHOB M CHUCTEM
OpraHOB pAacCTEHH, JKMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KH3HEIEATEIbHOCTH,
IIPOTEKAIONIUX B OPraHU3Max PacTEHHI, KUBOTHBIX M YEJIOBEKA, OMOJOTMYECKUX
MpoleccoB: 0OMeHa BemecTB (MeTadonmn3M), MpeBpaIIeHUs] YHEPTUHU, OPOKEHUS,
aBTOTPOGHOTO U reTepoTPOPHOTO TUMOB MUTAHUSA, POTOCUHTE3a M XEMOCHUHTE3a,
MUTO3a, ME€H03a, raMeToreHesa, SMOpHOreHe3a, MoCcTIMOPHUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHHUS,  MHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOIEHE3a),
B3aMMOJICHCTBHSI T€HOB, FE€TEPO3HUCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXAY OPraHOMIaMu KIETKH M HUX
(GYHKIMSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEW U HX QYHKIUSIMH, MEXIY
opraHamMMd M CHCTEMaMu OpraHOB Yy pPACTEHWi, JKMBOTHBIX W 4YEJIOBEKAa U HX
(GYHKIMSIMH, MEXIYy CHCTEMaMH OPraHOB M HMX (QYHKUMSIMH, MEXAY 3TarnaMu
oOMEHa BEIIECTB, ATallaMH KJIETOYHOI'O LIMKJIA U KU3HEHHBIX UKIJIOB OPraHU3MOB,



sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHSI, T€HOTHINIOM M (EHOTUIOM, (PEHOTHUIIOM H
dbakTOopaMu cpesibl OOUTAHUS;

YMEHUE BBIABIISITE OTJIMYUTEIbHBIC MPU3HAKUA KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE MCMOJIb30BATh COOTBETCTBYIOUIME apPryMEHThl, OHOJOTHMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KA3aTeJbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEeMATHYECKUX TPYIIIT;

yMEHHUE peliaTh OMOJIOTUUECKUE 3a/1auH, BBISABIISITH IPUUYUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXK]1Y UCCIIEyeMbIMU OMOJIOTHYECKUMU TIPOIIECCaMU U SBJICHUSIMH, J1€JIaTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU MOJYYCHHBIX PE3YIbTATOB;

YMEHHME BBIMIOJNHATH JA0OpAaTOPHbIE U NpPAKTHYECKUE PabOThl, COOMIOAATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh MX IKCICPUMEHTATHHBIMH
cpenctBamu, GOpMyNIHpYs LEdb HCCIEOBaHMS, aHAJIM3UPOBATH MOJYUYCHHBIC
pe3yIbTaTHI U JeiaTh BEIBOJIBI,

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM M MEJIMIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEJACTABIATh  TOJYYEHHBIE  pe3yJdbTaThl HAa  YUYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIEHUWBATh OSTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
00JacTH OMOJIOTUY U METUIIMHBI (KIIOHUPOBAHKE, HICKYCCTBEHHOE OTLI0I0TBOPEHHE,
HaIPaBJICHHOE U3MEHEHHE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENHHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEIBCKOT0 XO3SMCTBA, MHUIIEBOM MPOMBIIIICHHOCTH, YIIYOJISITh MO3HABATEIHHBIN
MHTEpEC, HAIPaBJICHHBIH HAa OCO3HAHHBINH BBHIOOP COOTBETCTBYIOIICH mpodeccuu u
NPOJOJKEHUE OMOJOTHYECKOTO O00pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
po¢heCcCHOHATIBLHOTO U BhICIIEro 00pa3oBaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydyeOHOro mpenmera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W pOJH OHOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, B TO3HAHWM 3aKOHOB MPHPOABI M PEHICHUH HSKOJIOTHYCCKUX
mpo0JeM dYelnoBeYeCTBa, a TakKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
MPUPOAOIIONH30BaHUSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apYyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

yMEHUE BIAJETh CUCTEMOW OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
OmnpeNiesieHUs] M TOHUMAaHHE CYIIHOCTH OCHOBOIOJIATAIOMIMX OMOJIOrMYeCKUX



TEPMUHOB M TOHATHH (BHUI, PKOCUCTEMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBostoruonHas Teopus Y. JlapBuHa, CUHTETUUYECKAsi TEOPUS SBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Bontonuu, B.1. Bepnaackoro — o
o6uocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apojsiimeBoro cxonacrea K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
AKOJIOTUYECKON TupaMuIbl 3HEpPruu), runoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJlaMH  HAy4YHOrO  TO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIICIOBAHUSX )KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HaOMIOJeHUEe, AKCIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUI B TIPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPU3HAKU: BHUJOB, OHOrEOIICHO30B,
KOCUCTEM U Ouochepsl, CTAOMIM3UPYIOUIETO, ABMXKYLIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, aJUTONATPUUYECKOT0 U CUMITATPUUECKOT0 BU1000pa30BaHuUsl,
BIUSHUSI ~ JIBIDKYIIMX  CWJI  DBOJIOIMM  HA  TEHO(DOHH  TOMYJIAILNH,
PUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAINPABICHUM
ABOJTIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA IHEPTUH B IKOCUCTEMAX;

YyMEHUE YCTaHABIWBATh B3aUMOCBSI3M MEXKIY IMPOIECCAMU DBOJIIOIUH,
IBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
PUCTIOCOOJIEHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIBIATH  OTJIMUWTENbHBIE  TNPU3HAKH  JKUBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJOB K Cpefie OOMTaHUs, aOMOTHMYECKHX U OMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€Hd OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTaHUs, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOMUMOCTH COXPAaHEHHUS MHOTO00paswsi BHIOB U
AKOCHUCTEM KaK yCIIOBHSI COCYIIECTBOBAHUS MPUPOIBI U YETIOBEYECTRA;

yYMEHHE peliaTh OMOJIOTHYECKUE 3a/1a9H, BBISIBIISTh MPUINHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIETYEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMIOJNHATh J1aOOpaTOpHBIE W MpaKTUYeCKue padoThl, COOII0IATh
mpaBwmiIa mpu paboTe ¢ yueOHBIM U JaO0PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJYYCHHBIC
pe3yAbTaThl U JeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B yue€OHO-UCCIEN0BATENIbCKOM paboTe 1mo Ouosioruw,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U



myOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  Pe3yNbTaThl HAa  YUYEHUYECKUX
KOH(epeHUHUsX;

yYMEHHE OIICHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YTIOBEKA
U YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOco0ax MpeaoTBpaICHUS
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHanIbHON
AESITENFHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, TPUPOAONOIb30BaAHNUS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPUHU, CEIBbCKOTO XO3SiCTBa, MHIIEBOMN
POMBIIIICHHOCTH, YIAyOJsATh IO3HABATEIbHBIM HWHTEPEC, HAINPABJIICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIECH  mpodecchn ©  MPOJOIDKEHHUE
OHMOIOrMUecKoro 00pa30BaHUsl B OPTaHMU3AIMIX CPETHETO MPOPECCHOHATBHOTO H
BBICIIIETO 00pa30BaHMUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kineTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 05 .
peanusanus €€ B KIETKE nbmorexa [JOK
’Kv3HEeHHBII UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15 https://m.edsoo.ru/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 buonorus kak KoMIUIeKCHast HayKa U Kak 1
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBbIe cCUCTEMBI U KX CBOMCTBA
VYpoBHeBas opraHu3anus KUBbIX CHCTEM
4 HcTopust OTKPBITHS B U3YICHUS KIIECTKH. 1
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOMU
ounosorun. [IpakTrueckas padota «M3yuenue
bu6anorexa IIOK

METOJIOB KJICTOYHOU OHOJIOTHH
(xpomatorpadus, anexTpodopes,

https://m.edsoo.ru/

muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,

[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepalbHbIC BEIIECTBA KIICTKH, UX 1
OuosIoTUYecKast poJib
Opranuyeckue BeIIecTBa KJIETKH — OEIKU.
8 JlaboparopHas paboTta «OOHapyx eHHE 1 0.5
OETTKOB C TIOMOIIIbIO KAU€CTBEHHBIX PEAKITHID)
9 CoiicTBa, K1accupuKanys u GyHKIUH 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Opranndeckue BenecTBa KISTKH — JMIHIbI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccrnenoanue 05
HYKJIEMHOBBIX KUCJIOT, BbI/IEJICHHbIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. JIpyrue
Hyksneozunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. MeToabl reHOMUKH,

TPaHCKPHUIITOMHKH, TPOTEOMHKH

15 MeTto1bl CTPYKTYpHOM OHOTOTHH

16 Tunel knerok. [IpokapuoTnyeckas KieTka
CtpoeHune s3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTrueckas padota «M3ydeHne IBIKECHUS 0.5
LUTOIIA3MbI B PACTUTENIBHBIX KJIETKAX)»

[TomyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
paborta «VccnenoBanue mia3Moin3a u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHou/Ibl KIETKH

22 Crpoenue u GyHKIUH s7pa

bu6anorexa IIOK

https://m.edsoo.ru/




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopuas pabota «3yuenue
CTPOCHHA KJICTOK pa3JINYHbIX OPraHu3MOB»

0.5

24

AcCUMMWIIALINS ¥ TUCCUMMIISIINS — JIBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
BemecTB. JJabopartopras pabota «3yuenune
KaTaJINTUYECKOW aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuIa3bl HIIA KaTaias3bl)»

25

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yueHue pepMeHTaTUBHOTO
paciiernieHus IepoKCUaa BOJIOPOJia B
PaCTUTENLHBIX W )KHBOTHBIX KIJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTE3

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibsr OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MPOIIECCOB OPOKCHUS U IBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYECKOro ooMeHa

32

DHeprust MEMOpPaHHOTO IpaJIueHTa MPOTOHOB.
Cunte3 AT®: pabota npotoHHOI AT®-
CUHTAa3bI

33

Peakiuu MaTpUYHOTO CHUHTE3a

bu6anorexa IIOK

https://m.edsoo.ru/




34

Tpanckpunuus — Marpuunbiid cuate3 PHK

35 Tpaucnsus u e€ dTarnbl

36 Komuposanue amuHOKHCIOT. POt prbocom
B OMocuHTE3€e OenKa

37 Opranuzanus reHoMa y IpoKapuoT 1
9YKapHOT

38 MoJtekyisipHbIe MEXaHU3MBbI 3KCIIPECCHH
T'CHOB Y YKapHOT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U

39 obOnuratHelie napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa

40 BupycHbie 3a001eBaHUS YeI0BEKa,
YKUBOTHBIX, PACTEHUI

41 HanorexHosmorny B OMOJIOTUN U MEIULIHE

42 Kv3HEeHHBI UK KIETKU

43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora

44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernapaTax»

45 JleneHue KICTKH — MHTO3
Tunst knetok. KapuokuHes U IUTOKUHES.

46 JlaGopaTtopHnas pabora «HabmroaeHne Mmuto3a 05
B KJIETKaX KOHUMKA KOpeIlIKa JyKa (Ha '
TOTOBBIX MUKpPOIIpernapaTax)»

47 Perynsimus ;kM3HEHHOTO [IUKJIA KIETOK

48 Opranusm Kak eIMHOE LIETI0e

bu6anorexa IIOK

https://m.edsoo.ru/




Tkanu pacrenuii. Jlaboparopuast pabota

49 . - 1 0.5
«M3ydenue TkaHel pacTeHU»
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 1 0.5
KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHast

o1 pabota «M3ydyeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB 1

o4 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapuTenbHAs CHCTEMA YEIOBEKA

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H 1
9eoBeKa

58 TpaHcnopT BEIECTB y OPraHU3MOB 1

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3sMoB 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHas cuctema yenoBeka 1

63 Pa3znpaxxuMocTh U perynanus y Opranu3mMoB 1

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs 1
CUCTEeMa KUBOTHBIX U YeIIOBEKa

65 DopMBI pa3MHOKEHHUS OPTaHU3MOB

66 [TonoBoe pazMHOXKEHHE 1

bu6anorexa IIOK

https://m.edsoo.ru/




67

Meiios

68

I'amerorenes. O0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlaboparopHas pabora
«3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70

3akazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

71

Poct u pazButue xxuBoTHBIX. JlabopaTopHas
paboTta «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap0)15m1e1?1 IIO3BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE PaCTEHUM.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

0.5

73

WcTopus cTaHOBNIEHUS U PA3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI T€HETHUKH.
JlaGopaTtopHnas padota «JIlpo3odria kak
00BEKT T€HETUICCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIEI0BaHUs IPU3HAKOB.
MonorubpuaHoe cKpeuuBaHue.
[IpakTuueckas pabora "Usydenue
PE3yNbTaTOB MOHOTUOPUTHOTO CKPEIUBAHUS
y Apo30¢uis"

0.5

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCUIMBAaHUA

bu6anorexa IIOK

https://m.edsoo.ru/




Amnanusupyrouiee ckpeniuBanue. Hernomnnoe

77 1
JOMHHUPOBAHHE
JurubpunHoe ckpeuuBanue. [Ipaktuaeckas
78 pabora «/3y4ueHue pe3yabTaToB 1 0.5
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30PHITBI»Y
79 [{uToIorHYeCKHEe OCHOBBI TUTHOPHTHOTO 1
CKPEIIUBAHUS
80 CuerieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHAsi TEOPUST HACIEICTBEHHOCTH 1
82 I'enernka mosa 1
83 ['eHOTHIT KaK LIETOCTHAS CUCTEMA 1
84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHHIA, )KUBOTHBIX U YEJIOBEKa
85 MN3MeHYnBOCTh MpU3HAKOB. Bribl 1
W3MEHUYUBOCTH
86 MoaundukanroHHass K3MEHUYNBOCTh 1
Bapuanmonsslii psa v BapuauoHHas
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapualiuoHHOTO psa U
BapUallMOHHON KPUBON»
88 I'enoTunuyeckasi U3MEHYUBOCTb. 1
KomMOunaTuBHas ©I3MEHYUBOCTh
MyranmoHHast ©'3MEHUYUBOCTh. [IpakTnyeckas
89 pabota «Myranun y 1po3o¢uisl (Ha 1 0.5

TOTOBBIX MUKpOIpEnapaTax)»

bu6anorexa IIOK

https://m.edsoo.ru/




3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.

90
DONUTeHETHKA U STTUTEHOMUKA
01 I'eneruka yenoBeka. [IpakTudeckas padbora 05
«CocraBieHUe U aHATIU3 POIOCIOBHOI) '
92 MeToapl METUIIMHCKOM T€HETUKH
3HaueHNe MEUIIMHCKON TCHETHKH B
93 MIPEIOTBPAIICHUH U JICYCHUN TeHETUICCKUX
3a00J1€BaHMI YeIOBeKa
OCHOBHBIC TIOHSATHUS CEJICKIIHH.
94 JlabopaTtopHnas pabora «3y4eHue copToB 05
KYJIBTYPHBIX PACTCHUU W TIOPOJT JJOMAITHIX
KUBOTHBIX)»
MeTomp! ceneKIMOHHON PabOTHI.
95 JlaGopaTtopHnast pabota «/3ydeHre MeTo10B 0.5
CEJIEKIIMU PACTCHUIN
JlocTrKEeHUs CeNEKIIMU PACTEHHUI 1
96 KUBOTHBIX. [IpakTrueckas padoTa
«IIpuBHUBKa pacTeHU»
97 CoxpaHenue, U3y4eHHE U UCTIOJIb30BaHUE
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib
98 npou3Bo/icTBa. [IpakTnueckas pabora 0.5
«3yueHne 00bEKTOB OMOTEXHOJIOTHUIY
99 OcHoBHbBIE HaMpPaBICHUS CHHTETUYECKOU
Ouonorun
100 XpOMOCOMHAsl U T€HHAsl HHXEHEPUs
101 MeauinHcKkre OMOTEXHOJIOT I

bu6anorexa IIOK

https://m.edsoo.ru/




102 PesepBHriii ypok. [ToBTOpenue, 06001eHne, 1
CHUCTeMaTU3alusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5

bu6mnorexa [IOK

https://m.edsoo.ru/










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

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunoneproe obmectBo «3narenbcTBo

«IIpocBenienne»(yriy0JeHHbII YPOBEHB)

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
B.B. Ilaceunuk u np.buonorus. [loypounsie pazpadotku.10-11 kinaccel (mocobue

JUISL YUWTETS)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bu6muoreka [IOK https://m.edsoo.ru/
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