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MNOSICHUTEJBHAS 3AIINCKA

[Iporpamma 1o yueOHOMY mpeamety "buomorusa" (manee - Owosorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOro mpeamera «buojorus» wu
OCHOBHBIX MOJIOKEHUH (pesiepanbHO paboyeit mporpaMmbl BOCIIUTAHUS.

Yuebnbiii npeamer «buomnorusy yrinyonéaHoro yposHs u3ydenwms (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOM oOnactu «EcTecTBeHHO-
HayuyHble npeameTsl». CormacHo monoxkeHusm @OI'OC COO mnpoduibHbIe
y4eOHbIE MpPEMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBIISIIOTCS CIOCOOOM
mubdepennmanuy  00ydeHUsT Ha YPOBHE CpelHEero ooOiero oOpa3oBaHUS W
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CpPEeAHUM
o01muM, cpeHuM MpodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs
KOXIbIA M3 OTUX YUYEOHBIX TMPEAMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONINX
3a/lay, CBA3aHHBIX C MpodopUEHTAUEH OO0ydYaloIMMUXCd U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOW OOJacCTHM HAay4HOrO 3HAHMS, CBSI3AHHOTO C OWOJIOTHEH,
MEAUIUHON, SKOJIOTHEN, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no ydeOHOMy mpenmery "buosorus" ma€r mpencTaBlieHHE O
nenu M 3ajadax u3ydeHust yueOHoro mpenmera «buomorus» Ha yriyOonéHHOM
YpOBHE, onpeaesisieT 00si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHHUsS YYEOHOro Marepuajia ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTo Ipoiiecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuwatromuxcsi. B mporpamme mno Ouonoruu
peanu30BaH MNPUHIUMIT MPEEMCTBEHHOCTH C HM3y4eHHEM OWOJOTUM Ha YpPOBHE
OCHOBHOro  oOmiero oOpazoBaHusi, Ojarogapss 4emMy MpOCMaTpUBAETCA
HAMPaBJICHHOCTh HA  TOCIEAYIOIIEe  pa3BUTHE  OHOJIOTMUECKUX  3HAHUM,
OPHEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIIUICHUS, TMPEJICTABICHUN O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpYyXarlled mnpupoaHoit cpeae. B
mporpaMmMe Mo OMOJIOTMH TaK)Ke MOKa3aHbl BOBMOKHOCTH Y4eOHOTO MpeIMeTa
«buonorusiy B peammzaruu  TpeboBanuit DPI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
dbopMUPOBAaHMU OCHOBHBIX BHJIOB y4€OHO-IO3HABATEIbHOU  JESATEILHOCTH
00yJaromuxcsi MO0 OCBOCHUIO COJIEpXKAHUSI OMOJIOrMYECKOro oOpa3oBaHUsI Ha
ypOBHE cpeaHero oliero 0opa3oBaHusl.

VYueOusiii ipeamet «buonorus» Ha ypoBHE CpelHEro o0IIero oOpa3oBaHUs
3aBepuIaeT OMOJIOTHUYECKOEe OOpa3oBaHHE B IIKOJIE U OPUEHTHPOBAH Ha



paciidpeHre U yriayOjeHue 3HaHHM OOydJarommxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIDHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUUA M OHOJOTUU Pa3BUTHS,
TeHETHKHU, CEIEKIMU, OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YUYEHHUS U IKOJIOTHH.

N3yuenue yueOHOro mnpenmera «buosnorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K TMOCIEIYIOIMIEMY MOJIY4YEHHUIO
OMOJIOTUYECKOTO  00pa3oBaHUsi B  By3aX U OpraHM3alusiX  CPEIHEro
npodeccroHanbHOTO 00pa3zoBanusa. OCHOBY €ro coaepk aHusi COCTaBIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHWUM, TIOJYYCHHBIX TPU  M3YYCHUH  OOYYaIOIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3/eioB OMOJIOTMHA Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOJY4aroT pa3BUTHE. Tak,
paciidpeHsl U YIiyOJieHbl OMOJIOIMYECKHE 3HAHUS O PACTEHUSAX, JKUBOTHBIX,
rpubax, OakTepusx, OpPraHu3Me 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTIX KHU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI ISl TMOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3aMoxHa Takke HHTErpainus OHOJIOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYEHHBIMU OOYYarOIIMMHUCA NPU HU3YUEHHUH
bu3UKU, XUMHUH, Teorpaduu 1 MaTEMAaTUKH.

Crpyktypa mporpamMmbl 1o ydeOHOMY mnpenMery '"buomnorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH W DBOJIOUMOHHBIA TOIXOAbl K M3YyYEHHUIO OHOJIOTHH.
CornacHoO UM, U3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTePHBIE IS )KUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3alliy, IBOJIOLNUN OPraHMYEeCKOro MUpa Ha 3eMile,
coxXpaHeHusi OHOJIOTMUeCKOoro pa3sHooOpasusi mmaHeThl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJOTMH, SMOPUOJIIOTMU U
OMONOTHH Pa3BUTHSA, TEHETUKU U CENEKIWH, OMOTEXHOJIIOTUM M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJIM3UPYIOTCA 3HaHHUS OOydYaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHatomuu, (Qusnonoruu uemoBeka. B 11 kimacce u3y4aroTCs HBOJIOIMOHHOE
y4eHHE, OCHOBBI DKOJIOTUH U YUeHHUE 0 Onocdepe.

VYyeOnblii npeamer  «buonorus» mpu3zBaH  00€CIEUUTh  OCBOEHHUE
00ydJaromuMuUCcsl OMOJIOTHUECKUX TEOPUN M 3aKOHOB, WICH, MPUHIIUIIOB U TIPABHII,
JIe)KAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suuM M OCOOEHHOCTAX KJIETKH, OpTraHu3Ma, MOIYJISIIHH,
OMOIIEHO03a, SKOCUCTEMBI, O BBLAAIOMIUXCS HAYYHBIX JOCTHUKEHHSX, COBPEMEHHBIX
MCCIICIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX aCMeKTaX OMOJOTHYECKHUX 3HaHWH. J{7s
pa3BUTUS M TOAJCP)KAHUS HMHTEpeca OOydalomuXxcsi K OHOJOTHH Hapsay Cco
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpKaHUHU MPOTrpamMMbl
1Mo OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUS
TOM WM MHOW o0OjacTu OWOJIOTHH, BKJIAAOM OTEUECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B pEUICHUE BAXKHEHUIITNX OMOJIOTHYECKUX U IKOJIOTMUYECKUX MPOOIIEM.



Lenb uzydenus yuebHnoro npeamera «buonorus» Ha yriayO0n€HHOM ypOBHE —
OBJIaJIcHHME  OOYy4aroIMMUCS  3HAHMSAMH O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allMM JKUBBIX CHCTEM pA3HOrO paHra U MpUOOPETEHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMU MHTEpECA K OMPENCIEHHON olnacTu
npoecCHOHANBHON JEATENIbHOCTH, CBS3aHHON ¢ OWOJOTHeHd, WIh K BBIOOpY
y4eOHOT0 3aBEACHUS IS IPOOJKEHHS OMOJIOTUYECKOTO0 00pa30BaHusl.

JlocTwkeHne 1enu Uu3ydeHus yuyeOHoro mpenmera «buonorus» Ha
yrayOiIEHHOM ypOBHE 00€CTIEYMBACTCS PEUICHUEM CIEAYIOUINX 3a/1ay:

OCBOCHHE O0YJaIONUMHUCS CHUCTEMbI OMOJIOTHYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSIX, KOHIEIHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX OWOJIOTMYECKUX cucTeM (KJeTKa,
OpraHu3M, MOMyJsALus, BUJ, ONOreoneHos, onocdepa); o BbIAAIOIIMNXCS OTKPBITHIX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHME OOydYarouIuxcsi C METOJaMU TO3HAaHUSA >KUBOW MPHUPOIBIL:
HCCJIEIOBATEIbCKUMU  METOJaMH  OWOJIOTMYECKUX HAayK (MOJEKYJISIpHOH U
KJIETOYHOW OuoNoruu, 5MOpPHOJIOTMM W OWOJIOTMM PpPa3BUTHS, TEHETHUKU WU
CEJIEKIIMM, OWOTEXHOJIOTUM M CUHTETHYECKONM OHOJIOruMu, MaJeOHTOJOTHUH,
DKOJIOTMH);  METOJaMU  CaMOCTOSITEJIbHOTO  MPOBEACHUS  OMOJOTMYECKUX
UCCIEeOBaHUM B Jabopatopun W B Hpupoie (HAOIOJAeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOY4YalOIIMMHUCA YMEHHUSMU: CaMOCTOSITENIbBHO  HaxOJUTh,
aHAJIM3UPOBATh W MCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTUEN M CHUMBOJMKOW; YCTAHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUMAIbHO-3KOHOMHUYECKUMH U  HIKOJOTUYECKUMH
npobjieMaMy YeJIOBEYECTBA; OLEHUBATH IOCJIEICTBUS CBOEH AESITENBHOCTH IO
OTHOIIECHHIO K OKpYXarouleil NpupogHO cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO  OKpPYXKAlOIUX  JIOJIEH; OOOCHOBBIBAaTH U  COOJIOJATh  MEPHI
npoduiiakTUKM MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM MKU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallusiX TMPUPOJHOTO H TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIE HayUHbI€ OTKPBITUS B 00JaCTU OMOJIOTHH;

pa3BUTHE Yy 00y4aroUUXcsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpollecCeé 3HAKOMCTBA C BBLIAIOUIMMUCSA OTKPBITHUSIMU U COBPEMEHHBIMU
HCCIICIOBAaHUSIMH B OMOJIOTHM, pEUIaeMbIMU €10 MpoOJIeMaMH, METOAOJIOTHel
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEICHUS HKCMEPUMEHTAIbHBIX
MCCJIEIOBAHMM, peleHus: OMOJIOrMYeCcKrX 3a/1a4, MOACIMPOBAHUS OMOJOTHIYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAHNE y 00YYAIOMIUXCSl IIEHHOCTHOTO OTHOIICHHUS K JKUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOMH,
FeHETUYECKOM TpaMOTHOCTHU, OOIIEeH KyJbTypbl IMOBEIEHUS B  MPUPO/IE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAaHUMH;

npuoOpeTeHrue  OOyYaroNIUMUCS  KOMIIETCHTHOCTH B PaIllMOHAIBHOM
MIPUPOIOTIOIL30BaHNH (COOIOICHNE TIpaBUJI TOBEACHHUS B TPHUPOIC, OXPaHbBI
BUJIOB, YKOCUCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbSI
OKpYyXXarolmux Jrojaer (cobmoaeHus wMep TpodUIaKTHKU — 3a00JIEBaHMM,
obOecrieueHne OE30MAaCHOCTH JKU3HEACSTCIILHOCTH B YPE3BBIYAMHBIX CHUTYAITASIX
MPUPOJHOTO ¥  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHUIM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JaHME  YyCJIOBUWA  JJII  OCO3HAHHOrO  BbIOOpa  OOydaronIUMUCS
VHJIUBUTYAJIbHOMN o0pa3oBaTenbHON TPAEKTOPHH, CIIOCOOCTBYIOIIIEH
MoCIeAyIomEeMy TpohecCHOHATFHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
UHIVMBUYyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTIMU PETHOHA.

OO61iee yMcI0 4acoB, OTBEACHHBIX HA M3yYEHHE OMOJIOTUU Ha yTiyOJIEHHOM
YpOBHE cpeaHero oormiero oopa3oBanus, coctaBmsieT 204 vaca: B 10 kmacce — 102
yaca (3 uaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HEACIIO).

Ot60op opraHu3aIMOHHBIX (OPM, METOJIOB U CPEJCTB O0yueHUs OUOIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHenudUKu ero CoJep KaHus W HampaBIICHHOCTH Ha
POJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMs B OpPraHM3aIUsAX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIET0 00pa30BaHMUs.

O0s13aTeILHBIM YCIIOBUEM MPU O0OYYEHUHU OHMOJIOTHH HA YIiTyOJEHHOM YPOBHE
SBJISIETCSl TIPOBENICHUE JIA0OPATOPHBIX M TpaKkTUYeCKux padbor. Takke ydactue
00y4JaronuXxcsi B BBIMOJHEHUU TPOSKTHBIX M YUCOHO-HCCIIEA0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEIEIASTCS ydYUTeJIeM Ha OCHOBE  HMCIOIIMXCS
MaTePHATBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue TpOrpaMMbl, BBIIEJIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY
rocyJiapcTBeHHoO# utoropou arrecraruu (I'MA).

Tema 1. buoJiorust Kak Hayka

CoBpeMeHHas Onosorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormdyeckne HAyKMd M HW3yd4aeMble UMH  TIPOOJIEMBI.
dyHAaMEHTaNIbHbIC, NPUKIAIHBIE W TOWCKOBBIC HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HaueHue OMOJOrMu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosiorueil. 3HaueHWe OMOJIOTHMU B
MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKAa: MEIHIMHE, CEJIBbCKOM XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JlemoHCcTpauun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH,
V. TI'apgeit, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, 1. 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuid, [Ixx. Yorcon, ®@. Kpuk, JI. K. benses.

Tabnuiel u cxembl: «CBsi3b OMOJOTMU C JIPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3yYCHHUE

XKuBble cuctemMbl Kak mpeaMer uzydeHus: Ouonoruu. CBONCTBA KUBBIX
CHCTEM: €IUHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTbh M LEJIOCTHOCTS,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTraHHU3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHUYNBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJIETOYHBIN,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYISILIMOHHO-BUIOBOM, AKOCUCTEMHBIN
(6uoreonenoTnueckuit), OmocdepHbiii. IIporecchl, NPOUCXOMSIINE B JKHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOTO. JKW3HB Kak ¢opma CyIIEeCTBOBAHUS
Marepuu. Hayku, n3ydaroiine >kMBble CHCTEMBI HA PA3HBIX YPOBHSIX OpraHU3allNM.

N3yuenune xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. HaOGmrogenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [loHsTHE 0 3aBUCUMON U
HE3aBUCUMOW IiepeMeHHOU. IlnaHupoBanue »skcnepumenTta. llocraHoBka wu
mpoBepka rumnote3. HyneBas rumoresa. [lonstue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormveckux maHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYCHHBIX
pe3yabTaToB. [IpuymHBI HCKaKEHUS Ppe3ynbTaroB HKcnepumenta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabnuiel u cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buonornyeckue
cuctembl», «CBOMCTBA KHUBOW MaTepUn», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJjoBeuecKkoro opranusmay, «buoreonenos», «buocdepay, «Metoabl
W3YYECHUS )KUBOW IPUPOIBD).

O6opynoBanme:  jgabopaTopHoe  00OpymOBaHHME IS TMPOBEIACHUS
HaOII0ACHUI, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHWE pA3NMYHBIX METOJIOB MpU
W3YYECHUH KUBBIX CUCTEMY.

Tema 3. buoJiorusi KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHASI e€auHUIA >KuBoro. Vcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE TOJIOXEHUS COBPEMEHHOW KJIETOYHOU
TEOPUH.

MeTtoapl  MOJIEKYJISIPHOM M KJIETOYHOW  OMOJOTMM:  MHMKPOCKOIIMS,
xpoMarorpadusi, 31eKTpodope3, METo] MEUYEHBIX aTOMOB, AU(depeHInaIbHOe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢uxcuposannvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOI,
«Mcropust pa3BUTUSA METOJA0B MUKPOCKOITUI.

ObopynoBaHHe: CBETOBOM MMKPOCKON, MHUKPOIMpENnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydyeHne MeTOAOB KIETOYHOW OHOJIOTUH
(xpomatorpadusi, snekrpodopes, auddepeHnranbHOE HEHTPUDYTHPOBAHUE,
TTLIP)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MHUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonga u €€ ponb Kak pacTBOpPUTENA, pearcHra, y4acTHE B CTPYKTYpUPOBaHUHU
KJICTKH, TEIUIOPEryisiuu. MuHepaabHbIe BEIIECTBAa KJIETKU, MX OHUOJIOTHYecKas
poJib. PoJIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKH. buojornueckue mnoauMepsl. benkmn.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypsl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, mHenTuaHass CBs3b. BTOpuYHAs, TpeTUYHAsl, YETBEPTHUUHAS
cTtpykrypbl. Jlenaryparusi. CpoiictBa OenkoB. Kiaccudukanus — 6enkos.
buonoruyeckue dhynkiuu 6enkoB. [lpuonui.



VYrneBoasl. MoHOCaxapuabl, IUCaXapuibl, OJIMTOCAXapPUAbl U TIOJIUCAXAPU/IBI.
O6mmit 1aH cTpoeHHss W (U3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue QyHKIIUU yTIEBOAOB.

Jlutuael. M'aapodunnbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukaiys TMnuaoB.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepounabl. buosnormdeckue GyHKIAN
munuoB. OO1Me CBONCTBAa OMOJIOTMYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, MTOIYIIPOHULIAEMOCTb.

Hyxknennoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun komruiementapuoctu. IIpaBmio Yapradda. Ctpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u ononorndeckue Gyakmmu JJHK.
Bunel PHK. ®ynknuu PHK B kietke.

Crpoenue Mmonekynsl AT®. Makpospruueckue cBs3u B Moliekylie ATO.
buonornuyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIHUU B
Kietrke. [pyeue nyxkneozuompugocpamoer (HTD). CexBenupoBanue JHK.
Memoowl cenomuxu, mpaHCKpunmoMuKky, NPOMeoMUKU.

CtpykTypHas OuOJIOTHS: OMOXUMHUYECKHE U OMO(PU3NYECKUE HCCIEAOBAHUS
cocTaBa Y TMPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Moodenupoganue
CMpPYKMypsl U QYHKYUi OUOMONEKY U ux Komniekcos. Komnviomepuwiii ouzaiin u
oOpeanuyecKull Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JlemoHCcTpanumn

[Toptpetsr: JI. ITomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinus,
®. Coanrep, C. IIpy3unep.

Huarpammer.  «PacnpeneneHne XHMUYECKHUX JJIEMEHTOB B HEXUBOMU
npupoe», «PacnpeaeneHne XMuMAYECKAX AJIEMEHTOB B JKMBOW MPUPOJIE».

Tabmuier 1 cxembl: «llepuoanueckas Tabiuila XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelectBa B coctaBe OpraHu3moB», «CTpoeHUE
MOJIEKYJIBl Oenka», «CTpyKTyphl OEIKOBOW MOJIEKYJb», «CTpOeHHE MOJIEKYII
yraeBosioBy, «CTpoeHne MOJEeKyad JUnuaoBy, «HyKIEMHOBBIE KHUCIOTHDY,
«Ctpoenue Monekysibl ATD».

O6opynoBanue: XUMUYECKas IOCYy/1a U 000pyAOBaHHE.

JlabopaTropnasi pabora «OOHapyXeHHE OCJIKOB C MOMOIIBIO KAYECTBEHHBIX
peaKum».

JlabopaTopnass  paGora  «lccienoBaHWe  HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue n pyHKUMH KIETKH

Tumel KJIETOK: JyKapuoTHyecKass U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapruoOTHIECKON KIeTKU. KileTouHast cTeHKa OakTepuii u apxeit.
Oco0EHHOCTH CTPOCHHSI TeTepOTPOPHOM U aBTOTPOGHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapHuoT B OMOIIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKHU.
[Inazmatnueckas wmeMOpana (mnasmaiiemma). CTpykTypa —IUIa3MaTHYECKOM
MeMOpanbl. TpaHcropT BelIecTB Yepe3 IIa3MaTHUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€unas muddysusa), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). I[lomynponuiiaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOI0 HAacoca. DHJOIUTO3: MUHOIMUTO3, (haronurtos3. Dk301uTo3. Kietounas
cteHka. CTpykTypa U (PyHKIIMHU KJIETOYHON CTEHKU PACTEHHI, TPHOOB.

Huromna3zma. [urozoins. [{utockener. [IpmxkeHue uuroriasmbel. OpraHou bl
kieTkn. OaHOMEMOpaHHbIE OpPraHOMJBI KJIETKU: SHJOIIIa3MaTHYeCKas CeTh
(BIIC), anmapar I'odabaku, JTU30COMBI, UX CTpOCHHE M (PYHKUMHU. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHouJIOB KJIEeTKU. CTpoeHuE TPaHyISIPHOTO PETHKYIyMma.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [magkuii  (arpaHyJsipHBIM)  DHIOIIIA3MATUYECKHM
petukynyM. CekperopHas ¢yHkius anmaparta ['onsmku. Moougukayusa 6enrkos 6
annapame [onvoocu. Copmuposka 6enkos 6 annapame I onvodcu. TpancnopT
BEIIECTB B KJIETKE. Bakyonn pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMAbLl  KJIETKH:  MHUTOXOHIAPUHU,  IUIACTHUIBL
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHApUN W TiacTuia. llepBuunble,
BTOPUYHBIE U  CJIOXHBIE  IUIACTUIABI  (OTOCUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIJIACThI, XPOMOILIACTBI, JICMKOIIACTHI BBICIIUX PACTEHHI.

HememOpanubie opranoussl kietku CTpoeHue u (GyHKIIMM HEeMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunamMeHnTsl. Axkmunogvle Mukpoguiamernmyl. MBbIlIEUYHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemox. Mukpotpy6ouku. Kierounsrit
neHtp. CTpoeHuWE ¢ JBIKEHHE JKTYTUKOB W pecHUYeK. MUKpoTpyOOoUuKu
uuTorasMel. Llentpuons. benku, accoyuuposaumHvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvle benxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKU, UX CTPOSHUE U
byakiuu. SnepHpiii O0enkoBBI MaTpukc. [IpocTpaHCTBEHHOE PacMOIOKEHNE
XpoMocoM B uHTepha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHoU 000104KU 6 Mumo3se. HoepHuili
MPAHcnopm.

Knerounsie BkmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTuTEeNBHOM, Y)KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHHE 3yKapUOTHUECKOW KieTkn», «CrtpoeHue
KUBOTHOU  KJETKW», «CTpoeHMEe  pacTUTENbHOW  KIeTkn», «CTpoeHue
MUTOXOHAPUN», «Aapo», « CTpoeHHE NPOKAPUOTHIECKON KIIETKIY.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTMpENapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopHass padora «l3yueHne CTpO€HUS KIETOK Pa3jIMYHBIX
OpraHU3MOB).

IIpakTnyeckas padora «/3yueHue CBONCTB KIETOYHONH MEMOpaHbD».

JlaGopaTtopnasi pabGora «lccienoBanue miazMoiu3a W JEIJIa3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckass padora  «lM3ydyeHue  JBMXKEHUS ~ LUTOIUIA3MBI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0MeH BellleCTB U NMPeBpallleHUe JHEPTUH B KJIeTKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JABE CTOPOHBI MeTabou3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepOoTpO(dHBIA. YdacTHE KHUCIOpOJa B OOMEHHBIX
nmpoleccax. OJHepreTudyeckoe oOecrieueHue KieTtku: npespamenue ATD B
oOMeHHBIX Tmporeccax. {DepMeHTATUBHBIM XapakTep pPeakiuil KJIETOYHOTO
meTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JIEUCTBUS.
Kodepmentsl. Otnuuust GepMEeHTOB OT HEOPTAaHMYECKUX KaTaau3atopoB. benku-
aKTUBATOPhl W OCJIIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hEPMEHTATHUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

IlepBruuHBI CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowue
nueMeHmsl U NUSMEeHmMbl PeaKkyuoHHo20 yeumpa. Polib XJIOpOIIacTOB B MpoIiecce
doTocunTe3a. CBeToBas u TeMHOBas dazpl. Pomoovixanue, Cs., Cy. u CAM-munsi
gpomocunmesa. IIpoaykTuBHOCTh (poTOCHMHTE3a. BnusiHue pasnuyHbIX (PakTopoB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIUE OaKTepuu, >XKelie300aKTepuu, CepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumel Oposkenus. [IpomykTsl OpokeHUS U HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OOJIe3HEH.

AspoOHBIe OpraHU3MBI. Dransl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN ATaIl. [ THKOIM3 — OECKUCIOPOIHOE PACIICIUICHHE TITIOKO3HI.

buonornueckoe OKucCIEHHE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHApHIA B
nporeccax 6monoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTETHHOE
dbochopunupoBanue. Suepeusi memopanno2o epaduenma npomoros. Cunmes



AT®D: paboma npomonnoi ATD-cumnmaszwl. IlpenmymiecTBa a3poOHOTO MyTH
oOMeHa BelllecTB nepe aHadpoOHbIM. D (HEKTUBHOCTH YHEPIETUUECKOTO OOMEHa.

JemoHCcTpauumn

[Toptpetst: dx. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuibr u cxembl: «DoTOCHHTE3Y», « IHEPrETHUECCKUN 00MeH», «brocuHTe3
oenkay, «CtpoeHue pepMeHTay, « XeMOCUHTERY.

ObopynoBaHHe: CBETOBOM MHKPOCKOI, 00OpYyAOBaHUE IS MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOITPENAapaTOB.

JlaGopaTropnass padora «l3ydyeHHEe  KATaIUTUYECKOW  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlaGopaTtopnass padora «l3yueHue (QepMEHTATUBHOTO PACIICIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

Jlaboparopunasi paGora «CpaBHeHue mpoueccoB GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn MatpuyHoro cuutesa. [I[pyHIMI KOMIIJIEMEHTAPHOCTU B PEaKIUAX
MaTpUYHOTO CMHTE3a. Peanuzanus HacneacTBeHHOW nHpopmaiuu. ['eneTnyeckuii

KOJ, €ero cBoucrBa. TpaHckpunuus — maTtpuunblii cuHTe3 PHK. IlpuHnmmnsr

TPAHCKPUMIUU: KOMIJIEMEHTAPHOCTh, aHTUMAPAIIJIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptabix PHK B OuocunTese 6enka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocom B
OnocuHTEe3€e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHusaius TeHOMa y
MPOKAPUOT U DYKApPUOT. Perynsiius akTUBHOCTH T'€HOB y MPOKapuUOT. ['umoresa
onepona (®. XKako0, XK. MaHo). Mozrexynaprvie mexanuzmvl IKCNpeccul 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecyrayuu pabomul 2enog. Perynsuus 0OMEHHBIX
MPOIIECCOB B KJIeTKe. KiieTouHbIil romMeocTas.

Bupycsl — HekeTouHble (DOPMBI JKU3HU U OOJUTraTHBIE mapa3uTbl. CTpoeHUE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuznenHvil Yuxi
JIHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, 6baxmepuogpazcos.
Obpamuas mpaunckpunyus, peeepmasa, unmezpasa.

Bupycubie 3a6oneBanus denoBeka, KUBOTHBIX, pactenuid. CITN]/], COVID-
19, comuanbHble U METUIIMHCKUAE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u amanus 6orvuux maccueos («bigdatar)
CMPYKMYpHuIX Ouonocuyeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
lIpoepammupyemoie pynxyuu 6eaxos. Cnocobvt 00cmasKu 1ekapcms.



JeMmoHCcTpanumn

[Toptpersr: H. K. Kosbiios, 1. 1. IBanoBCKHIA.

Tabmuiel u cxeMbl: «brocunTes Oenkay, «l'eHeTndeckuil Koa», «Bupyce»,
«bakrepuodarmy.

IpakTnueckas pabora «Co3iaHne MOJICTU BUPYCay.

Tema 8. ’Ku3HEeHHBIN UKJ KJIETKH

Knerounsnii 1uki, ero mepuonbl u peryisuus. WHrepdasza u MuUTO3.
OcoOeHHOCTH TpoLIecCOB, MpoTeKkaroumx B HHTEepdasze. [loAroToBka KIETKH K
nenenuto.  Ilpecunretmdyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHN U
MOCTCUHTETHUYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3BI.

Marpuunbiii cunre3 JJHK — permkaums. Ilpunuuns! permukanuu JJHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAIIIETBHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TelaoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoTun. JlumiouaHeli u
ramion el Habopbl XpomocoM. ['oMonoruunele xpomMocoMmbl. [lonoBble
XPOMOCOMBI.

Henenne knetkn — MuTO3. CTagum MHTO3a W MPOUCXOASAIIME B HHUX

npouecchbl. Tunbel Muto3a. KapnoknHes u nuToknHe3. buosormdeckoe 3HayeHue
MHUTO3A.

Perynsiuus MUTOTMYECKOTO LHMKIA KIeTKU. [Iporpammupyemasi KieTouyHas
rubesb — arnomnTo3.

Knerounoe snpo, XpoMocoMmbl, (DyHKIMOHalbHAs TeHOMUKa. Mexanuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eubeau xaiemox. «l{ugposas
KliemKka» — ououngopmamuyeckue mooeiu GyHKYuoHUpOBaHUs: K1emxKu.

JdemoHcTpanumn

Tabmuier u cxeMbl: «JKU3HEHHBIN MUK KICTKW», «MuTO3», «CTpoeHHe
xpoMocomy, «Permmukamua JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKponpenapaThl: « MUTO3 B KIETKax
KOpEUIKA JIYKa».

JlabopaTopnas  pabora «3yueHne  XpoMOCOM  Ha  TOTOBBIX
MHKponpenapaTax.

JlabopaTropHnasi padora «HabGmoneHre MuTO3a B KJIIETKAX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenue u GyHKIIUN OPraHU3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJICTOUHBIC OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEHUS U JKU3HEAEATENIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHbIE TpPUOBI, OIAHOKJIETOYHBIC
BOJOPOCIH, APYrue NpOoTUCThI. KOJOHMATBHBIE OPTaHU3MBI.



B3anmocBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, Oprassl Hu
cucteMbl OpranoB. Opranusm Kak eanHoe nenoe. ['omeocras.

Tkann pacreHunid. TuIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpPOCHUS,
(GYHKIMN 1 pacloIOKEHUs TKaHEH B OpraHax pacTEeHUM.

TkaHW KUBOTHBIX M Y€JIOBEKAa. T[HIBI )KUBOTHBIX TKAHEH: 3MUTEIUAIbHAsA,
COCIMHUTENbHASA, MbllIeyHasi, HepBHas. OcoOEHHOCTU CTpoeHUs, (GYHKUUA U
PAcCIIOJIOKEHUS TKAaHEH B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHbIE W T'€HEpAaTHBHBIE OpraHbl pacTteHud. Opransl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPIraHOB.

Omnopa tena opranusmoB. Kapkac pacreHuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblli U BHyTpeHHUHM ckeneT. CTpoeHue Hu
THUIIBI COCIUHEHUS] KOCTEH.

JIBr>KeHWe  OpraHu3MoB.  JIBHKE€HHME  OJHOKIIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. [[BH)K€HHE MHOTOKJIETOYHBIX PACTEHHIA:
TPONU3MBI M HACTUHM. JIBHJKEHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
MbllIeYHas cuctema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanme oprannsmoB. IloryomeHnne BOABI, YIIEKUCIONO Ta3a U
MHHEPAIBHBIX BEIIECTB pacTeHUsIMU. [InTaHme KUBOTHBIX. BHYTpPHUIIONOCTHOE H
BHYTPHUKJIETOYHOE MNHILEBapeHue. I[lnTraHne MO3BOHOYHBIX >KMBOTHBIX. OTHEIBI
NUIIEBAPUTENIBHOIO TpakTa. llumeBapurenbHble xene3pl. IlnmmeBapuTenbHas
CUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddysus
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe apixanue. JlpIxaTresnbpHas MOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. JlpIxaHue MO3BOHOYHBIX KHUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHHE CTPOEHUS JIETKUX II03BOHOYHBIX JKUBOTHBIX.
JIpixarenbHass CHCTEMA 4YeNOBEKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTUL U
MJIEKOMUTAOIKX. Perynsnus npixanud. [{pixareabHble 00bEMBI.

TpaHCrIOpT BEWIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CHUCTEMbI PACTEHUM.
Tpancnopr BemiecTB y JKMBOTHBIX. KpoBEeHOCHas cucreMa U €€ Oprassl.
KpoBeHOCHass cucTemMa I03BOHOYHBIX JKMBOTHBIX U uenoBeka. Ceparue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyrum KpoBooOpaleHusi. DBOJIOIMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepana v e€ peryisuus.

Brinenenne y opranusmMoB. Beinenenue y pacrenuid. Beigenenne y
KUBOTHbIX. CoKpaTuTenbHble Bakyoiau. Opranbl BblaelieHus. DunbTpanus,
CeKpelus U 00paTHOE BCAaChIBaHHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJIEJICHUSI.
CBsi3b MOJIOCTH TE€JNIA C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Beiienenue y



MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CTpoenue u GyHKIIMOHUPOBAHHE
Hedpona. OOpa3oBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuil W IUCTHI MPOCTEHIIUX. 3alUTa y MHOTOKIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpencrsa macCUBHOM U XUMHUYECKOM 3aIIUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOHU3BOJHEIE.
3amura opranusma ot OosesHel. UMmyHHas cuctema denoBeka. KieTouHblili u
TYMOpaJbHBIA HUMMYHUTET. BpOXIEHHBIA M MPHOOPETEHHBINM CHEIU(PUIECCKHI
UMMyHUTET. Teopusi KioHaNbHO-ceneKTuBHOro mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerara). BocianureiabHble OTBETHI OPraHu3MOB. Posb BpokIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsauums y  OpraHusMoB. PasgpaxkumocTts Yy
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pasznpaxxumocts W perynsuus y
pacteHuid. PocToBbBIC BENIECTBA U UX 3HAYCHHE.

HepBHas cucrema u pediaekropHas peryidnus y XUBOTHBIX. HepBHas
cucTeMa M €€ OTHAEeIbl. DBOJIIOLMOHHOE YCI0KHEHHE CTPOCHMSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTIEdbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduekTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanpHas peryysinus U SHIOKPUHHAS CHUCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl HSHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBME TOPMOHOB.
B3auMocBs3p HEpBHOM W DHIOKPUHHON cucteM. [ wunoramamo-runoduszapHas
cucTema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCITN», «MHOTOKIETOUHBIC
Bojopocin», «bakrepun», «lIpocteitmmey, «OpraHbl LBETKOBBIX PACTCHUI»,
«CucremMpl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHee CTpOEHHE
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembly», «CTpoeHue cTeOns»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEJET 4YeJIOBEKay,
«ITnmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHag  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurenbHas cucteMa», «OHIOKpHHHas cucTemMa», «CTpoeHue MBIIIBDY,
«Ammynurer»,  «KumeuynonosoctHeie»y, «Cxema  TNHATaHUS  PACTECHHI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpPOCHHE THAPHI»,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0xkAeBOro 4epBs», «HepBHas
cucteMa poio», «HepBHas cucrema ssarymkw», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
mieKkonuTaromux», «HepBHas cucrema yenoBekay, «Pediekcy.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnaparhl OJHOKIECTOYHBIX
OpraHu3MOB, MHUKpOIpENaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOKUX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuM pas3HbBIX OTACJIOB, BIAXKHBIC IIpenapaTbl KUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIMU O€CIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YEJIOBEKa,
000py0BaHuE I IEMOHCTPALIMK TOYBEHHOI'O M BO3AYIIHOTO MTUTAHUSI PACTEHHUIA,
pacIleIIeHHs Kpaxmaina U OesKoB Mo AelcTBUEM (DepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALMX OIIBITOB IO U3MEPEHUIO )KM3HEHHOM EMKOCTHU JIETKHUX, MEXaHU3Ma
JbIXaTEIbHBIX IBMKEHHUM, MOJEIN TOJIOBHOI'O MO3ra PAa3JIMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TkaHEN PaCTEHUI.

JlabopaTopHas padora «/3yueHne TKaHEN KUBOTHBIX).

JlaboparopHasi pabora «l3yueHre OpraHoB UBETKOBOI'O PACTECHU».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

®opMbl Pa3sMHOKEHHUSI OpPTaHU3MOB: Oecrionoe (BKJIHOYas BETETaTHUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALHUA,
(parmMeHTanys, KIOHUPOBAHUE.

[TomoBoe pasmuoxenue. [losioBbie KieTkH, uinu ramersl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cmMpIca
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B IKU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpensaponpimeBoe passurue. ['amerorenes y xuBoTHbIX. [10510BBIE KENE3bI.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OmnogoTBopeHne W 3IMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHSl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Craguu >MOpHOTEHE3a
KUBOTHbIX (Ha mpumepe Jjarymku). Jpobnenume. Tunbsl  apobieHus.
Lemepmunuposannoe u Hedepmunupoeanunoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJIEHUS MIICKOMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(ractpyssanust). 3akiagKa OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTe pa3BHUBAIOIIETOCS 3apojbliia (3MOpHOHAIbHAS HMHIYKIUS).
3aknazka IUIAaHA CTPOEHMS KMBOTHOIO KAk pe3yibTaT HEepapXUYECKUX
B3aMMOJICUCTBUI TeHOB. BrnusiHue Ha >MOpPHUOHAIBHOE pPAa3BUTHE PAITMYHBIX
(aKTOPOB OKPYXkaIOIICH Cpe/Ibl.

Poct u pa3Butne xuBOoTHBIX. [locTamMOpuoHanbHblii mepuon. [Ipsmoe wu
Henpsimoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y O€Crno3BOHOYHBIX H
IIO3BOHOYHBIX JKMBOTHBIX. BHOJOrH4ecKoe 3HAYEHUE NMPSMOIO U HENPSIMOIo



pa3BUTHUS, UX PACHPOCTPAHECHHE B MpUpoJie. TUIbl pocTa >KUBOTHBIX. DaKTOPHI
PEryJsiiuy pOCTa )KUBOTHBIX U YyesoBeka. CTauu MoCTAIMOPUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepuoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenne u passutue pacteHuil. ['ametodur u cmopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3zoBaHue cmop B Mpolecce Meio3sa.
l'amerorene3 y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHKE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbI PETYJIISALMNA OHTOIE€HE3a Y PACTEHUUN U )KUBOTHBIX.

JemoHCcTpauun

IToptpetsl: C. I'. Hapamus, X. [IInemas.

Tabmuupr u cxembl: «BereratnBHoe pasMHOXeHHe», «Tumbl Oecrnosoro
pPasMHOXEHUD», «Pa3MHOXEHHE XJIAMUIOMOHANBDY, «Pa3MHOXXEHHE 3BIVIEHBI»,
«Pa3MHOXeHHEe THUAPBDY, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SUUEKJIETKH U criepMaTo3onna», «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HenpsiMoe pasButue», «Pa3Buthe Maiickoro xyka», «PaszButuhe capaHum»,
«Pa3BuTne mArymku», «/IBoMHOE OIUIOJOTBOPEHUE Yy IBETKOBBIX PACTECHUN»,
«CtpoeHne ceMsiH OJTHOJIOJBHBIX U JIBYJIOJBHBIX PACTCHHIN», «KU3HEHHBIN UK
MOpPCKOM  KamycCTbl», <OKW3HEHHBIM UTHUKIT MXa», <«COKU3HEHHBIM LUK
ManOPOTHUKAY, « KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl SIMIEKIECTOK U
CIIEpMaTO30UI0B, MOJENb «LIUKII pa3BUTHSA JIATYLIKN.

JlabopaTopnas padora «/3yueHue cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BpIsIBIEHHE NPU3HAKOB CXOACTBA 3apoJIbIIIEi
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHoB pPa3MHOXKEHHUS BBICIINX
pacTEHUI.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

Hcropust craHOBIEHUS M pa3BUTHs TE€HETUKU Kak Hayku. Paboter T
Menpnens, I'. ne @puza, T. Moprana. Poib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. Konmemosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE€ TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHHUSI, THOPUJIBI, TEHOTHI, (PEHOTHII.



OcHOBHbIE =~ METOABI ~ TEHETHUKU:  TUOPHUIIOJIOTUYECKUHM,  IMTOJIOTUYECKUI,
MOJIEKYISIPHO-TEHETUUECKUM.

JemoHCcTpauumn

IToprpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuupl u cxembl: «MeToIbl FTeHETUKI, «CXeMBbl CKPEILUBAHUS.

Jlaboparopuass pabora «/[po3odumia Kak OOBEKT T'€HETHYECKHUX

HCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBpiii 3axkoH MeHnenss — 3akoH

eAMHO00pa3usi rMOpHUIOB epBOro nokosyieHud. IlpaBmino nomuHupoBanus. Bropoi
3aKOH MeHaend — 3aKOH paclIeIUIeHUs NPU3HAKOB. [luTomormdyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpeluBanus. ['unoresa 4ucToTh raMer.

AHanuzupyouiee ckpemurpanue. [IpoMeKyTOUHbIN XapaKTep HACIeIOBaHMUS.
Pacmieruienne npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemmBanue. TpeTuit 3akoH MeHienst — 3aK0OH He3aBUCUMOTO
HaclieloBaHUsl ~ mOpu3HakoB.  lluTonornueckue  OCHOBBI  JUTHOPUAHOTO
CKpPEIIMBAHUA.

Cuermiennoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuerieHHOE
HACJIEIOBAaHWE T'€HOB, HAPYILICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBI MEXAHU3M OIPEIEIEHUS 1M0da. AYTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHBIN MoJI. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aulenu3M. B3auMonencTBue HEaUICNbHBIX T'€HOB.
KomnementapHocTs. Onucrtas. [lonumepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaKKe (PU3MOJOTHUECKUX TMPOIECCOB, TOBEACHHUS M KOTHUTUBHBIX (DYHKITHIA.
['eHeTHyecknue MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO351UH
— TMapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkne acmeKThl KOHTPOJS |
M3MEHEHUsI HACJIeICTBEHHON HH(POPMAIIH B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii U BTOpo# 3akoHbl Menaens», «Tpetuit 3axoH
Meunnens», «AHanuM3upyollee CKpeluBaHue», «HemomHoe AOMUHUpPOBaHUEY,
«CrerneHHoe HaclieJOBaHUE TMPU3HAKOB Y apo3odwmiby, «l'eHeTnka Tmoiay,



«Kapuotun uenoseka», «Kapuotun apozopmiby, «KapuoTunm OTHIB,
«MHOX€eCTBEHHBIN aieu3M», «B3aumoielicTBe TEHOBY.

O6opynoBanue: MOACHh JUIsI JEMOHCTPAIlMM 3aKOHOB €IWHOOOpa3us
TUOPUIOB TIEPBOrO TOKOJEHUS W PACIICIUICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpallUM 3aKOHA HE3aBUCHUMOTO HAcCJEIOBaHUA IPU3HAKOB, MOJACIb s
JEMOHCTpAllUM CIEIJICHHOTO HACJEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3yabTaToB  MOHOTHOPHIHOIO
CKPEIIHUBAHUSA Y IPO30(HIIBD.

IpakTnueckas  padora  «M3yueHuwe  pe3ynbTaTOB  JUTUOPUIHOTO
CKpCILUBAHUA Y JPO30(DHUIIBI.

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMuUpoBaHUU (HEHOTHIIA.
N3meHnunBOCTh Mpu3HaKoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
W3MEHUYHMBOCTH: HEHACIICACTBEHHAS M HACJICACTBCHHAS.

MoaudukanMoHHass HW3MEHYUBOCTh. Poib  cpenpl B (OpMUPOBAHUU
MOAU(MUKAITMOHHONW M3MEHYMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psn u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOAU(PUKALMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKast K3MEHYHMBOCTh. CBOMCTBA FT€HOTUIMMYECKOW U3MEHYMBOCTH.
Bupl reHOTHIIMYECKOM H3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAs.

KomOunaTuBHas WM3MEHYMBOCTH. Mei0o3 W TOJOBOM MpoliecCc — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
T€HETUYECKOT0 Pa3HO00pa3us B Ipejesiax OqHOTO BHUA.

MyTalnmoHHas W3MEHYMBOCTh. Buabl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE W  UHAYLMPOBAHHBIE MyTauuu. SaepHeie U
UTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCKUE U MOJIOBble MyTaluu. [IpuunHbI
BO3HMKHOBEHUA MyTanuid. MyTareHpl W WX BIWSHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOIO TIpolecca. 3aKOH TOMOJIOTMYECKHX pPSIOB B
HaciencTBeHHo u3MenunBoctu (H.M. BaBuno). BHesnepHas M3MEHYMBOCThH U
HACJICJICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumer w cxembl: «Buasl  w3MeHumBOCTHY, «MoaudukamruoHHAsS
U3MEHUYUBOCTDHY, «KoMOuHaTuBHas M3MEHYUBOCTbY, «Meiio3y,
«OmnogotrBopenuey, «I eHeTnueckue 3a001eBaHUS YeTTOBEKa», « Buabl MmyTaruii.



ObopynoBaHue: XuBble U TepOapHble SK3EMIUISIPhI KOMHATHBIX pPacTEHU,
pucyHku (poTorpadum) >KUBOTHBIX C PA3IMUYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(UKAIMOHHON W3MEHUYMBOCTH. [loCcTpoeHHWe BapuWallMOHHOTO psaa W
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckas paGora «Myrtanmmu y Jpo3opuibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKA

Kapuotun wenoBeka. MexayHapoaHas mnporpaMma HCCIEAOBAHUS T'€HOMA
yenoBeKka. MeTonbl  M3y4eHUsT ~TE€HETHMKH  YEJIOBEKA: TEeHEaJOrM4YeCKUuu,
OJIM3HEIOBBIN, IIUTOT€HETUYECKUH, MOMYJISIUOHHO-CTAaTUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAaHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M11P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUS YeJIOBEKA. [ €HHBIE U XPOMOCOMHBIE
0oJie3HM 4YeJoBeKa. bOJe3HM C HACIEACTBEHHOM MPEeApacmnoiOKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T'€HETUYECKUX
3a0o0eBaHU 4YenoBeKka. MeauKOo-TeHEeTHUYeCKoe KOHCYIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHsATHE «T€HETHYECKOTO Tpy3a». DTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakToOpbl TMOBBIIEHHOW YYBCTBUTEJIHHOCTH YEJIIOBEKAa K
bu3rUecKoMy U XMMUYECKOMY 3arpsi3HEHUIO OKpYKaromiei cpespl. I'eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJI0BEKA K MTaTOJIOTUSM.

JlemoHCcTpanumn

Tabmuubr u cxembl: «Kapuotun demoBeka», «MeToabl M3y4eHHs] TEHETUKH
yenoBekay, «['eHeTndeckue 3a001eBaHUS YEIIOBEKAY.

IIpakTnuyeckasi padora «COCTaBJICHHE U aHAIIN3 POAOCIOBHON.

Tema 15. Cesnexkuusi Opranu3mMoB

JlomecTuKanus W CENeKIUs. 3apOXKIAEHUE CENEKIMU M JOMECTUKAIUU.
VYuyenne H. WM. BaBwioBa o IleHTpax mNpOUCXOXKACHUS W MHOTO0OOpa3us
KYJbTYPHBIX pacTeHUM. PoJb cenekiuu B CO3JaHUM COPTOB PACTEHUN W TOPOJ
#KUBOTHbIX. CopT, mnopoja, mTaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacieACcTBeHHOM wum3MeHumBoctM H. . BaBuioBa, ero 3HadeHue  Ojs
CEJICKIIMOHHOU paboTHI.

Metoapl cenekimoHHON paldoThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
VHJIUBUTY aJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanue
MPOU3BOAMUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OIEHKH
(deHoTHNa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ oMolbio aHanu3za JTHK.

WckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKLIHMOHHOM  paloThl.
PannanmoHHbIl 1 XMMUYECKUN MyTareHe3 Kak HCTOYHUK MYTallMM Y KyJIbTYPHBIX



¢opm opranu3moB. lcnonp3oBaHME TEHOMHOIO PENAaKTHUPOBAHHS U METOJIOB
pexomOuHanTHBIX JJHK 11 mosydenus ucxoqHoro Matepuania Juist CEJIeKIUU.

[Tonyuenue HIOJIUIIJIONIOB. BnyTtpusnnosas ruOpuan3anms.
bnu3zkopoacTBeHHOE  CKpellMBaHue, WM WHOpuauHr.  HepoxctBeHHOe
CKpeulMBaHue, win ayrOopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuanszanus. [Ipeogonenue Oecronus
MEKBHUI0BbIX THOPUIOB. JIOCTHIKEHUS CENEKIMN PACTEHUM U KUBOTHBIX. «3enénas
DesoIIoYUs).

CoxpaHeHHe U U3yYEHUE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PAaCTEHUN U
UX JUKUX poAMYEH  JUIA  CO3/JaHUsl HOBBIX COPTOB U THUOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. J3yuenue, coxpanenue u  ynpaseieHue
2eHeMUYECKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenAx YAyuueHUus Cyuecmeyiomux U co30aHus HoGblX NOPoo, TUHUN U KPOCCO8, 8
MoM uucie ¢ NPUMEeHeHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCIEO008AHUL,
nepeoosvix uoell U NepCHeKmMuUEHbIX MeXHOL02ULL.

JemoHCcTpauun

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapnieuenko, I1. I1.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

TaOmuips! u cxeMbl: «L{eHTpbI TPOUCX0XKIEHUS 1 MHOT000pa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOW M3MEHUYHMBOCTIY,
«Metogpl cenexkuuny, «OTaanéHnas rudpuauzanusy, «MyTrareHes».

JlaGopaTopHas padora «/3yueHue copToB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JOMAIIHUX >KMBOTHBIX).

JlabopaTopHas padora «3ydeHue METOIOB CENEKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKCHHUS CEJCKIUU PACcTeHUH WU
KUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBII y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JabOpaTOpuio
arpOyHHMBEPCHUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. buoTrexHo0orust 1 CHHTETHYECKAsA OMOJIOTHS

OOBbeKThl, UCHOJB3yeMble B OHOTEXHOJOIMH, — KIIETOUHBIE M TKaHEBbIC
KYJbTYpBHI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJYyYEeHHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuntre3. OOBEKTbI MHUKPOOMOJOTUYECKHUX
TexHosnorui. [IponsBoacTBo Genka, aMUHOKUCIOT U BUTAMHHOB.

Co3aHre TEXHOJIOTUH M MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIBIO ITOJIYYEHUs OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEYAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE ITYTH.



Knerounas unxkenepusa. MeTonsl KyJlbTypbl KJIETOK W TKaHEW PacTEHUU M
#KUBOTHBIX. KpuoOanku. Comaruyeckas THOpUIu3alMs W COMATHYECKHM
smOpuoreHe3. lMcrnonp3oBaHWEe Trariou0B B CeNEKIMH pacTeHuil. [lomyuenue
MOHOKIIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuHs
ANIEKIETOK U KIOHUPOBAHME JKUBOTHBIX. METOA TpaHCIUIAHTALMM sIIEP KIIETOK.
Texnonoeuu  0300poénenus, KYIbmMUSUposanust U MUKPOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpOMOCOMHasi W TE€HHas WHKEHEpUsA. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHcTpynpoBanue pekoMOuHaHTHEIX [IHK. Cozdanue mpanceennvix opeanuszmos.
JIOCTHKEHUss W NEpPCHEKTUBBI  XPOMOCOMHOW WM TE€HHOM  MHXEHEPHHU.
DKOJIOTHYECKHE U ATUUECKUE MTPOOIIEMbI TEHHOW NHKEHEPUU.

Menununckue 6uorexHosoruu. [loctreHomuas udposas menuimna. [T1P-
JIUarHocTuka. MeTa0oJIOMHBIM aHajdu3, TEeHOLEHTPUUYECKUN aHaIn3 MpoTeoMa
YeJIoBEKa JUISI OLEHKM COCTOSIHHS €ro 3J0pOBbs. MCIonp30BaHME CTBOJIOBBIX
kinetok. Taprernas tepanusi paka. 3D-Omoumxkenepus nans  pa3paboOTKu
(yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUHM, CO3JaHMsI KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOIro OMONMpPHUHTHUHIA U ckaddosiauHra
JUISL PEIIEHUS 3a4a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbl0 oOecredeHuss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oymuteneir OPBU, yctaHoBieHHE MOJEKYJISIPHBIX MEXaHHU3MOB
dbyuakuunonupoBanus PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIC
3a00JIeBaHNUs YEJIOBEKAa U )KMBOTHBIX.

JlemoHCcTpanumn

Tabmups! u cxemsl: «Vcnonab3oBaHuE MUKPOOPTaHU3MOB B MPOMBILILIEHHOM
IPOU3BOJACTBEY, «KneTouHas HHKeHepus», «['eHHas HHKEHEPHSI».

JlaGopaTopHas padora «3yueHrne 00bEKTOB OMOTEXHOJIOT .

IIpakTnueckas padora «IlomydeHrne MOJIOYHOKUCIIBIX TPOAYKTOBY.

JKekypeuss  «buoTexHOnOrMsT — BaxKHENIIAs TMPOU3BOAUTENBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycraHnaBauBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
oOyyaromuMuca MOporpaMM cpeaHero oOmiero oOpa3oBaHUS: JIMYHOCTHBIE,
METarnpeIMETHbIC U ITPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTPaMMBI 110 OMOJIOTHUHU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME O0YyYarolUUMUCS POCCUNUCKON
IPaKJAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUI0, Haiuuyue Momusayuu K OOydyeHHUIO  OHOJIOTHH,
yeneHanpaegienHoe pazeumiue BHYTPEHHUX YOEXKIEHUW JUYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, HPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPAagoOCO3HAHUs  SKOJIOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIEIIA U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHHU JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHON JEATETLHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpPMaMU
MOBEJIEHUSI U CIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHMSI, CaMOBOCIMTAHUS U
CaMOpAa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3UIMH JMYHOCTH, MATPUOTH3MA U
YBaXEHUS K 3aKOHY M MPABOIMOPSAKY, YETOBEKY TPYyJa U CTapuIEMy MOKOJICHHMIO,
B3aMMHOI0 YBa)KE€HHUSA, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HAcJEIUI0 U
TpaJuLIMsIM MHOTOHALIMOHAJIBLHOTO Haponaa Poccuiickoit denepanuu, npupoae u
OKPYKaroIIEH Cpeie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOUINXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXICHUN, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM HEHHOCTSM POCCUHUCKOIO OOILECTBA, PACIIUPEHHUE >KU3HEHHOTO
OTbITA U OMbBITA JEATEIBHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENIBHOU ESITENHbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA M MPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATENIBHOCTH TMPU CO3AaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TO3UIIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHE YUYUTHIBaTh B CBOUX ACHUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHS
yueOHBbIX, TO3HABaTEIbHBIX M HCCJIEAOBATEIbCKUX 33Jay, YBaKUTEIBHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TNpPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOU W BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH IEpes
Ponuno#, ropaoctu 3a CBOM Kpail, ¢BOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIECAUIO U MaMSITHUKaM MPUPOJIBI,
TOCTUXKeHUIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWMOJIOTHM, TOHUMAHUS 3HAYCHUST OWOJOTMU B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEICHNUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJla B TIOCTPOCHHE YCTOMYMBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POJUTEIISIM, CO3IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUHM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 0OIIECTBEHHBIX OTHOIICHHIA;

MOHUMAHHUE 3MOLIMOHAIIBHOTO BO3/IEVCTBUS dKUBOW MPUPOBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
POSBIISITH KAYECTBA TBOPUECKON JIMYHOCTH;

5) ¢usmyeckoro BocnuTaHHUsA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsl H
IMOIMOHAJIBLHOTO 0JIArONOJTyYHs:

NOHMMaHUE W peajau3alusl 3I0pOBOro M 0Oe3omacHoro oopasza KU3HU
(3mopoBOE  TMUTaHUE, COONIOACHUE TUTMEHMYECKHMX TpaBWJI M HOPM,
cOQTaHCHPOBAHHBIM PEXUM 3aHATHH © OTABIXa, peryispHas (undeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOINEHUS K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHMMAaHUE 1EHHOCTH TMPaBWJI HHIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIOJIEH;

OCO3HAHME MOCJEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

6) TPy 10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0II00uUE;
FOTOBHOCTh K AKTHUBHOMW JIESITEIbHOCTH TEXHOJOTHYECKOW M COLUAIBHON
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO

BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HMHTEpPEC K pa3Iu4HbIM cepaM MpoPecCUOHATIBHON JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccurn U peaTn30BLIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTNYeCKOTr0 BOCITUTAHMSA:

AKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KYyJNbTYphl: TNPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKA WX BO3MOXHBIX IOCIEICTBUI  IJIs
OKPYKarOIIEU CPEBI;

OCO3HAaHME TJI00ATBHOTO XapakTepa IKOJIOTUYECKUX MpoOieM U TMyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble TMPU H3YyUYEHUU OUOJIOTUHU
3HAHUST W YMEHUS TpU pPEHIeHUH TPoOJeM, CBA3aHHBIX C pallMOHATHHBIM
MPUPOJONIOIL30BaHNEM  (COOJIOJIEHHE  TpaBUJ  TOBEJAEHUS B  IPHUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHHWE paBHOBECUSI B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OMoChephl);

AKTUBHOE HENPUATHE JCHUCTBUW, MPUHOCIIIMX BPEd  OKPYXKaKOLIEH
MPUPOTHON Cpelie, YMEHHE TPOTHO3UPOBATH HEOJIATONPHUATHBIE JKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HaJU4HMe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OTbITa JEeSTENBbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
PAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JEATEIbHOCTH IKOJIOTHYECKOM
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHKE SI3BIKOBOM W UYUTATEIBCKOM KYJIbTYpbl KaK CpeACTBa
B3aUMOJEHCTBUS MEXKIY JIFOJIbMU U TO3HAHUS MUPA;

MOHMMaHUEe crhenuPukr OHOJIOTMM KAaK HayKd, OCO3HaHUs €€ poJid B
(OpMHpPOBAaHMN PALMOHATIBLHOTO HAYYHOTO MBIIUIEHHS, CO3JAaHUM LEJIOCTHOIO
MPEACTABICHUS 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE NPHUPOAbI, YEIOBEKA W
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PEIIEHUU MpolsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OMOJIOTMM JIJIi COBPEMEHHOW IMBUIIM3ALINH:
oOecrieyeHrss HOBOIO YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pemaTb pPEeCcypCcHble  NpoOJEeMbl  Pa3BUTHA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 TI00aNIbHBIX SKOJIOTHUECKUX MPoOIeM U
o0ecrieueHus  Mmepexoja K  yYCTOMYMBOMY  DPa3BUTHIO,  pallMOHAJIbHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (OPMHUPOBAHHMIO HOBBIX CTAHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHHM OHMOJIOTMYECKHX 3HAaHUUW B LEIAX
HOBBIIIEHUST OO0IIeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydarouuxcs, Gpopmupyemon
MIpU U3y4YEHUH OUOJIOTHH;

MMOHUMAHUE CYUIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIOJb30BaTh MOJydyaeMble 3HAHUS [UIsl aHaIM3a M|
OOBSICHEHHSI SIBIICHUI OKPYXAIOIIero MUpa U MPOUCXOSIIMX B HEM HM3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAaHHbIE 3aKIIOYEHHMs] HAa OCHOBE Hay4YHBIX (DaKTOB H
UMEIOIIUXCS JaHHBIX C LIeJIbIO MOTYyYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCHOJb30BATh OMOJOTUYECKHE 3HAHMS IS
pelieHus mpobyieM B peasibHbIX KU3HEHHBIX CUTYAILIMSIX;

OCO3HaHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MIPOEKTHYIO U HCCIIEN0BATENBCKYIO IESITEIBHOCTh MHANBUYAJIBHO U B TPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTH K  HENPEPbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNIO0, K AaKTMBHOMY IMOJIyYEHHIO HOBBIX 3HAHHUW MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «buosorus»
BKJIFOYAIOT: 3HAYUMBbIC JUISI (OPMHUPOBAHMS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIC) OOIeHAyYHbIE MOHSATHUS, OTpakKarolue
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOJIOB IO3HAHUS,
HCTIONBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHHUE, MPOILiecC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieloBaHUe,  HaOJIOJIeHHe,  M3MEpPEHUe, OKCIEPUMEHT U  JIpyrue);
yHUBEpCaJbHbIe Y4eOHbIE JEUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHHUKATUBHEIE,

PErYJISITUBHBIE), oOecreunBaroIIne dbopmupoBaHue GyHKIMOHATBHOM
IPAaMOTHOCTH W  COIMAJIBHOW KOMIIETEHIIMA OOYYaIOIIHUXCS;, CIOCOOHOCTH
o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEKTUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHHMS W  YHUBEpCaJbHbie Yy4yeOHbIE JCHCTBUS B
MO3HABATENLHOMN U COLIMAIILHOMN MPaKTHKE.

B pesynbrare wu3yudeHus OHOJOTMM HA YPOBHE CpPEOHEro  OOIIero
oOpazoBaHusi y oOyyaromerocss OyayT chOpMUPOBaHbl  [0O3HABATEIIbHbBIC
YHUBEpCaIbHbIC YUeOHBIC JCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JCUCTBUSA, PETYJISITUBHBIE YHHBEPCAIBbHBIC YYEeOHBIE JCHCTBHUS, COBMECTHAsS
NeSITeTbHOCTbD.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETro O0O0IIero
00pa3oBaHuUsl TOKHBI OTPAKATh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHbIMH
AEeCTBUAMM:

1) 6a30BbIe JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSATENbHO  (OPMYJIHPOBATh W aKTyalIM3UpoBaTh  MpolIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHHWM 3HAHWH MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananuza, cUHTE3a, CpaBHEHMs, Kiaccu(UKauu, 0000IIeHH ), pACKPBIBATH CMBICI
OMOJIOTUYECKUX TIOHATHM (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3U C IPYTUMH TMIOHATHUSIMH ),

OTpeNeNaTh Ied JeATCIbHOCTH, 3aJaBas IapaMeTphl M KPHUTEPUU WX
JTOCTHKECHHUSI, COOTHOCUTD PE3yJIbTaThI ISATCILHOCTH C TTOCTaBJICHHBIMH LIEIISIMU;

MCIIOJIH30BaTh OMOJIOTUYECKHUE TTOHATHUS ISl O0OBsICHEHUS (DAKTOB U SBJICHHIA
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pPaCCYXKIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPUBAEMBIX
ABJIICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OPUMEHSATh  CXEMHO-MOJIEJbHBIE  CpEACTBAa IS MIPEICTABICHHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIICHWA B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a



TaKK€  MPOTHBOPEYMHA  Pa3HOTO  poOJa,  BBIABICHHBIX B Pa3jM4YHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabatrbIiBaTh IJIaH PEIICHUS MTPOOJIEMBbI ¢ YUIETOM aHATU3a UMEIOIIHNXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIEACTBUM JESITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATENbHOCTH,
HaBBIKAMM  pa3peuieHust 1OpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJb30BaTh pa3iMyYHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HAaHUA, €r0 HWHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MNPUMEHEHHUIO B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIE TP CO3JJaHUH YICOHBIX M COIUAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBINH THUI MBIIUICHUS, BIAJIETh HAYYHOU TEPMHUHOJIOTUEH,
KIJTFOUEBBIMHU MTOHATHUSIMH U METOJAMHU;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3a/layd B 00pa3OBaTEIbHOMN
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHX;

BBISIBIISITh TIPUYMHHO-CICACTBEHHBIE CBSI3M M aKTyaJIU3UPOBATh 3ajady,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX yTBEPKICHUH, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€ pEIICHUS 3aJaud  pe3yibTaThl,
KPUTHYECKU OLIEHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYallusM, OIICHMBATh HPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LEJICHAIIPABICHHBIN MOUCK MepeHoca CPEACTB U CIOCOO0B
AecTBUs B IPO(ECCHOHATIBHYIO CPENY;

YMETb NEPEHOCUTD 3HAHUSA B MIO3HABATEIBHYIO U MPAKTUUYECKYIO 00J1acTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00IacTeiH;

BBIJIBUTATh HOBBIC WJIEH, TIPEIJIaraTh OPUTUHAIBHBIE TIOJIXO/IBI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMaLHeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTo
nocoOusi, HAY4YHO-TIOMYJISIPHOM juTeparype, OWOJIOTMYECKUX CIOBapsiX H
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B IHTepHEeTE), aHaIu3upoBaTh



MH(GOPMALIMIO PA3IUYHBIX BUOB U (POPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ JI0CTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTH;

(GopMyIupOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHBIC METOABI MPU TOUCKE U
otOope Ouosornyeckoil mHpopManru, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3ajay;

npuOOpeTaTh OIBIT MCIOJIb30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (GOpMY  MPEACTABICHUS
ouonoruueckor mHPopMauu (Cxembl, TpaduKH, JUarpamMmbl, TaOIUIIbI, PUCYHKU
H Ipyroe);

UCIOJb30BaTh HAYYHBIA #A3BIK B KayeCTBE CpEACTBA IHpu paboTe cC
Ouonornueckod HH(OpMalMen: NPUMEHATh XHUMUYECKUE, (U3MUEcCKHe WU
MaTeMaTUYeCKHe 3HAKHM M CHMBOJIbI, (pOpMyJbl, aOOpeBHATYPY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHUA W 3allUThl  WHQPOpPMAIIUH,
MH(POPMAITMOHHOHN 0€30I1aCHOCTH JIMYHOCTH.

OBJaieHne YHUBEPCATbHBIMM KOMMYHUKATHBHBIMU 1€CTBUSIMU:

1) obmmennme:

OCYIIECTBJISITh KOMMYHUKAIIMHM BO BCeX c(pepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTEJIBHO BBIIOJIHEHUS MpeaiaraeMou
3a/1a4, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCThH MO3MUIMI JIPYTrUX YYaCTHUKOB
JIMaJIoTa WA TUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHsS, TOHMMAaTh 3HAaYCHHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(DJIUKTHI U BECTU MEPETOBOPHI;

BJQJETh PAa3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaMEPEHHUs JAPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU popMme (popMyIupoBaTh CBOM BO3PAKCHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeIbHOCThD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYaTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICUCTBUS MPU PellleHnH yueOHOM 3a1auH;

BbIOMpATh TEMAaTHKy W METOJAbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIUX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;



IPUHUMATh  L€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTMIKEHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenenarb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa M KaXKJIOr0 YYAaCTHHKAa KOMaHIbl B
oOIIHii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSM;

npeayiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C TMO3ULIHA HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IMO3UTHBHOE CTPATErMYECKOE T[OBEICHWE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OBiaieHue YHMBEPCAJIbHBIMH PeryJATHBHBIMU 1efiCTBUSIMU:

1) camoopranu3anus:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISIBICHUA MpoOJIEM U UX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OHMOJIOTMYECKMX 3HAHUA UENEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHAX M NOCTYIIKAaX MO OTHOLICHWMIO K XWUBOM IPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyll B 00pa30BaTENIbHOM
NEATENBbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pEIIeHUs MNpoOJeMbl C  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paclMpATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieJ1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIH OIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHUIO LIMPOKOW HPYyIuLUU B
Pa3HBIX O00JIACTSIX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 0Opa3OBaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  [O3HABATENbHOM  pediekcuu KaKk  OCO3HAHUs
COBEPILAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIEKCUU sl OLIEHKH CUTyalluu, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO IIPUHUMATh PELIEHUS M0 HX
CHUKEHUIO;



IIPUHAMAaTh MOTHBBI M AapryMEHTBl APYTMX NPU AaHaIU3€ pPe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE Cedsl U APYTrUX:

MPUHUMATD ceOs, TOHUMas CBOM HEJOCTATKU U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX [pPH AaHAIU3€ pPE3YyJIbTaTOB
NEATEIIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCThH MOHUMATh MUP C TTO3UIMH JPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yNabTaThl OCBOEHHUS COJEpkKaHUA Y4YEOHOTO TIpeaMeTa
«buonorus» Ha yrayOn€HHOM YpOBHE OpPUEHTHPOBaHBI Ha oOOecredeHue
npopunbHOro  00ydeHuss  oOydaromuxcsa  Ouosiorud. OHU  BKIJIIOYAIOT:
crienuduyeckue sl OMOJIOTMU HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH O
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUHM, BUJBI JIEITEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUU M MX NMPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynabTaThl MPeACTaBIEHBI IO
rojiamMm U3y4eHus.

[IpeameTHBIC pPe3yNbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 10
Kacce NOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHHMK O MECTE€ M PO OHOJIOTUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOABI M  PEHIEHUH MOpo0JeM  PalMOHAIBHOTO
IPUPOAOIIONH30BAHUSA, O BKJIaJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMoJIorny;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAral0IMue OWOJOTHYECKUE TEPMUHBI M TOHATHS (KH3Hb, KIIETKAa,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMUBOCTh, POCT U Pa3BUTHE), OMOJOTHUECKHUE TEOPHUHU
(knerounast teopust T. [lIBanna, M. llInelinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTd T. Moprana), yuenuss (H. WM. BaBunoBa — o0 uLeHTpax
MHOTOOOpa3usi W MPOUCXOXKACHUS  KYJbTYPHBIX  PAcTCHHil),  3aKOHBI
(eamHOOOpaA3Msi MOTOMKOB IEPBOTO TMOKOJICHUS, PaCHICIJICHUs, YACTOTHI TaMer,
HE3aBUCUMOrO HacienoBanus [. MeHaens, TOMOJIOTHYECKUX PAAOB B
HACJIEICTBEHHOU M3MEHYHUBOCTU H. . Basuiiosa), MIPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOTO IIO3HAHMS, HWCIOJIb3YEeMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUAX JKMBBIX OOBEKTOB (OMHCAHHE, HW3MEpPEHHUE,
HaOII0ICHUE, SKCIIEPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC MIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCJE
OakTepuii, rpubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHMH, IKUBOTHBIX, YEJIOBEKAa, MPOIECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIONINX B OpPraHU3Max PACTCHMM, )KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (MEeTa0o0JM3M), MPEBPAIICHUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOIO U TeTepoTpO(HOTrO TUIIOB MUTAHUS, (POTOCHMHTE3a U XEMOCUHTE3A,
MUTO3a, M€W03a, raMeToreHe3a, ’MOpUOreHes3a, MOCTIMOPUOHATBLHOTO Pa3BUTHUS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  pa3BUTUs  OpraHm3ma  (OHTOTEHE3a),
B3aMMO/ICICTBHS T'€HOB, T€TEPO3UCaA, HICKYCCTBEHHOTO 0TOOpA;

YMEHHUE YCTAaHABIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAAMH KIETKH U MX
(YHKIUSMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEeH M HX QYHKIUSAMH, MEXKIY
OpraHaMM W CHCTEeMaMH OpPTaHOB y pAacTEHUH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMH, MEXKIY CHUCTEMaMH OpPraHoB M UX (GYHKIUSIMH, MEXKIY dSTarnamMu
oOMeHa BEIIECTB, 3TallaMU KJIIETOUHOTO IIUKJIa U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHANBHOTO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
dbakTOpamMu cpeibl OOMTaHUS,

YMEHHE BBISBIATh OTIMYUTENbHBIE TIPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIME aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY ISl JOKa3aTEeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a49H, BBISABIATH IPUUYUHHO-CIICACTBCHHBIE
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJOTHYECKIUMH MPOIIECCaMU U SIBJICHUSIMH, JIENaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

yYMEHHUE BBINOJIHATh JTAOOpATOPHBIE M TpaKTU4YeCKue padoThl, COOJIOIATH
MpaBuJia MpU padoTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMH
cpeacTBaMu, (GOPMyIUpys Ieldb HWCCIEIOBaHUS, aHAIW3UPOBATH IOIYYCHHBIC
pe3yNbTaThl U JEIaTh BHIBOIHI,

YMEHUE y4acTBOBAaTh B Y4EOHO-MCCIEAOBATENIbCKOW paboTe 1mo Ouosoruw,
DKOJIOTMH U MEIUIIMHE, MPOBOIMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYYEHHBIE  pPE3ylbTaThl HAa  YYCHHYECKUX
KOH(epeHIusIX;

YMEHHE OIICHMBATh AITHUYECKHE AacleKThl COBPEMEHHBIX MCCIEJI0BAaHUN B
objactu  OuonormM W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOZOTBOPEHHUE, HAMNPABJICHHOE W3MEHEHHE T'€HOMa M CO3JaHUE TPaHCTE€HHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHanbHON
AeSITeIbHOCTH B 00JacTH OMOJIOTUH, MEIUIMHBI, OMOTEXHOJOTHH, BETepUHAPUH,
CENIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIyOIsATh MO3HABATEIbHBIH
MHTEpEeC, HAIPaBJICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLICH Npodeccun u
MPOJOHKEHHE OMOJOTHYECKOro O00pa3oBaHMS B  OpPraHU3AlMSIX CPEIHEro
MPO(eCCUOHAILHOTO 1 BBICIIETO 00pa30BaHMs.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne /it Haunvenosaxie pasie0n u Tev Konrpoabubie | Ilpakruueckne | (uuppoBbie)
TpOTpaMMEI Beero pPadoThI paGoThI oOpa3oBaTe/ibHbIE
pecypchl
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U HIX U3yUCHUE
3 buonorus kietku 0.5
4 XuMHYecKasi OpraHu3aIusl KICTKH 10 https://resh.edu.ru/
5 CtpoeHue v PyHKIIUU KIETKU 8 https://resh.edu.ru/
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUU B 9 1 https://resh.edu.ru/
KJICTKE
7 HacnenctBennas uadopmarus u 9 05
peanuzanus e€ B KJIeTKe
8 JKU3HEeHHBIN TUKI KIETKH 6 1
9 CrtpoeHune u pyHKIINN OPTaHU3MOB 17 1.5 https://resh.edu.ru/
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 9 05
U3MEHYUBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHUYNBOCTH 6 1
14 ['eHeTnKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHomorus u CHHTETUYECKast OMOJIOTHS 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 13



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KOMIIeKCHas HAayKa U KaK
4aCcTb COBPCMCHHOI'O O6H_ICCTB8.

JKuBble cucTeMBI U UX CBOIICTBA

ypOBHeBaﬂ OpraHu3anus )XUBbIX CHCTEM

Hcropust OTKpBITHS U U3Y4EHUS KIIETKH.
Knerounas teopus

Meroasl MOJIEKYIIIPHON U KJIETOYHON
ounonoruu. [IpakTrueckas padbota
«M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH
(xpomatorpadus, anexrpodopes,
muddepeHnmranbHoe HeHTpUuyrupoBanue,
IT1IP)»

0.5

XUMHUYECKUNA COCTAB KIIETKHA

https://resh.edu.ru/

MI/IHCpaJ'IBHBIC BC€IICCTBA KJIICTKH, UX
Ounoyorunueckas POJib

Opranudeckue BeIecTBa KJIETKH — OEJKU.

JlaGopatopHnas pabora «OOHapyKeHue
0EJIKOB C TTOMOIIBIO0 KaUeCTBEHHBIX
peaKuuii»

0.5

CaoiicTBa, kiaccuduranys 1 GQyHKIUN
6enxoB.BxonHoe TecTupoBaHue



https://resh.edu.ru/

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHN —

10
YTJIEBOJIbI

11 Oprannyeckre BeIecTBa KIETKH —

JIUTTHIBI
Hykneunossie kucnorsl. [IHK u PHK.

12 Jlaboparopuas pabota «Vccienoanue 05 httos://resh.edu.ru/
HYKJIEMHOBBIX KUCJIOT, BBIZICTIEHHBIX U3
KJIETOK Pa3NIMYHBIX OPTaHU3MOBY

13 Crpoenue u pyakiuu ATO. [Ipyrue
nykineozuarpudocdarsr (HTD)

14 CexBenupoBanne JJHK. Metozsl
TC€HOMHKH, TPAHCKPUTITOMUKH, TIPOTEOMUKHU

15 MeTo/1bl CTPYKTYpHOM OHONIOTHH

16 Tune! knetok. [IpokapuoTuueckas KieTka
CtpoeHne 3yKapuOTHUECKOU KIIETKH.

17 [IpakTuueckas pabota «/3ydueHue cBoicTB 0.5
KJICTOYHOIM MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.

19 [IpakTuueckas pabora «13yuenue 05
JBYDKEHUS TUTOTUIa3MBI B PACTUTEIHHBIX
KIIETKaxX)

[TomyaBTOHOMHBIE OPTaHOMIbI KJIETKH:

20 MUTOXOHAPHH, TUIaCTH IbL. JlabopaTopHast 05
pabota «/ccnenoBanue mia3Monnsa u '
TEeTIIIa3MOJIM3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUABI KIETKU

22 Crpoenue u pyHKINU Sapa https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

23

CpaBHUTENbHAS XapaKTEPUCTHKA KJICTOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHUS KIETOK Pa3InIHbIX
OpraHU3MOB»

0.5

24

ACCHUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas padora
«M3yveHune KaTaIuTHIeCKOH aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl I
KaTasiasbl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuIeIUIeHHs IIEPOKCHUIA BOJOPOIa B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpBI U OETKU-UHTHOUTOPHI

27

ABTOTpO(HBIN TUIT 0OOMEHA BEIECTB

28

dorocunTe’

https://resh.edu.ru/

29

Xemocunres. JlaboparopHas pabora
«CpaBHeHue nporeccoB GpoTocuHTE3a U
XEMOCHHTE3a

0.5

30

AHa’poOHbBIe Opranu3Mbl. Buabl OpokeHusI.

JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3MBbI. JTaIbl
HHEPreTHYECKOro oOMeHa

32

DHeprus MeMOPaHHOTO TPaJueHTa
npoTtoHoB. Cunte3 AT®: pabora



https://resh.edu.ru/

npoToHHON AT®-cruHTAa3bI

33 Peakiuu MaTpu4HOTO CHHTE3a
34 Tpanckpunius — Marpuusbiid cuaTe3 PHK
35 Tpancnsamnus u e€ dTarbl
36 KoaupoBanue aMuHOKUCIIOT. Potb
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiys reHoMa y IpoKapuoT U
yKapuoT
38 MonekynsipHble MEXaHU3MbI IKCIIPECCUU
TCHOB Y DYKapuoT
Bupycbl — BHEKJIETOYHBIEC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «CoziaHue MOJIeNId BUPYCa»
40 BupycHrbie 3a0051eBaHNs YeTOBEKA,
KUBOTHBIX, PACTEHUI
41 HanorexHomornu B OMOJIOTMY U MEIULIHE
42 JKu3HEeHHBIN UK KIETKH https://resh.edu.ru/
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopatopHas pabora
44 «M3ydeHne XpoMoCcoM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KIETKH — MHUTO3
Tunsl kneTok. KapuoknHes u IUTOKKUHES.
46 JlabopaTtopHas pabota «Habmonenune 05
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIYKa
(Ha TOTOBBIX MUKpOTIpEIIapaTax)»
47 Peryisanus ;KM3HEHHOT O LIUKJIA KJIETOK



https://resh.edu.ru/

48

Opranu3M Kak eIMHOE 1IEJI0e

https://resh.edu.ru/

Txanu pactenuid. JlTaboparopHnas padora

49 . - 0.5
«3yueHne TKaHel pacTeHUI»
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas padora «3yueHue Tkanen 0.5
KHUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3y4eHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrOKeHHEe OPraHN3MOB

54 [Iutranue opraHu3mMoB

55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX.
[TummeBapuTenbHAs CUCTEMA YEIIOBEKA

56 JIpIXxaHue OpraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YelloBeKa

58 TpancnopT BeliecTB y OpraHu3MOB

59 KpoBeHocHas crucreMa 1o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3smMoB

61 3amura y OpraHu3MoB

62 NmMmyHHast cucTtema yenoBeka

63 PaznpaxuMocCTh U perynsius y
OpPTraHHU3MOB

64 I'ymopanpHas perysiius 1 SHIOKPUHHAs

CHUCTEMA )KUBOTHBIX 1 YCJIIOBCKA



https://resh.edu.ru/

65

@DopMbl pa3MHOKEHUSI OPraHU3MOB

66

ITonoBsoe Pa3MHOXKCHHUEC

67

Meiios

https://resh.edu.ru/

68

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MoJIOBHIX KieToK. Jlaboparopnas paboTa
«M3yueHne cTpoeHus MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

https://resh.edu.ru/

70

3akJazKa OpraHoB U TKaHEH u3
3apO/IBIIICBHIX JINCTKOB

71

Poct u pazBuTHE KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBieHue
MIPU3HAKOB CXOICTBA 32O IbIIICH
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3sMHOXEHUE U pa3BUTHE PACTEHUN.
JlabopaTtopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUI»

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PAa3BUTHUA
TCHCTUKH KaK HAYKH

74

OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
00BEKT T€HETUYECKUX UCCIIEIOBAHMI

0.5

75

3aKOHOMEPHOCTH HACJIEAO0BAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabota
"N3yueHue pe3ynbTaToB MOHOTHOPHIHOTO
CKpeUIMBaHUA y Ap030(puIIbl"

0.5



https://resh.edu.ru/
https://resh.edu.ru/

HI/ITOJIOI‘I/I‘-IeCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEUIMBaHUs
77 AHnanuzupyrolee ckpeuiuBanue. Hermonnoe 1
JOMUHHUPOBaHKE
JluruOpuiHoe CKpeIBaHue.
78 [Ipaktuyeckas padora «M3yueHnue 1 05
Pe3yNbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y Ipo30(GuiIb»
79 [{uTomornyeckue OCHOBBI TUTHOPHUIHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HaclIeZIOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACJIEICTBEHHOCTH 1
82 I'eneTuka momna 1
83 I'enoTun kak 1eJIOCTHAS CHCTEMA 1
84 ['eneTn4ecknii KOHTPOJIb Pa3BUTHS 1
pacTeHuil, )KUBOTHBIX U YeJIOBEKa
85 N3meHunBOCTh NpHU3HAKOB. Bribl 1
M3MEHYHUBOCTH
86 MonudukaronHas B3MEHUYUBOCTh 1 https://resh.edu.ru/
BaprannoHHbI psia ¥ BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
87 «MccrnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTU(UKAITMOHHONW N3MEHUYHUBOCTH.
[TocTpoeHne BapranimOHHOTO psiia U
BAPUALIMOHHON KPUBOI»
88 I'enoTunmnueckast U3AMEHYUBOCTb. 1
KomOuHaTHBHAs HN3MEHUYUBOCTh
89 MyTarmorHas '3MEHYHUBOCTb. 1 0.5



https://resh.edu.ru/

[IpakTrueckas padorta «MyTanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

3aKOHOMEPHOCTH MYTallMOHHOT'O IIPOLECCA.
OnureHeTHKa U 3MUTe€HOMUKA

91

I'enetuka yenoseka. [IpakTuueckas pabota
«CocTaBiieHIE U aHAIH3 POJOCIOBHOI»

0.5

92

MeTtoasl MEIUIIMHCKON T'€HETHKH

93

3HayeHHe MGHHHHHCKOﬁ T'CHCTHUKH B
npeaoTBpAlICHHUU U JICUCHUH I'CHETUYCCKUX
3a00/1€BaHNH YeI0OBEKa

94

OCHOBHBIE TIOHSTHS CEJICKIIHH.
JlaboparopHas pabota «/3ydeHnue copToB
KYJIbTYPHBIX PACTEHUHI U IOPOJ TOMAIIHUX
JKUBOTHBIX»

0.5

95

MeToab! celneKIIMOHHOM paboThl.
JlabopaTtopHas pabora «3yduenrne MeTo 0B
CEJIEKIIUU PACTECHHIN

0.5

96

JIOCTHIKEHMSI CeJIEKIIUU PACTeHUH U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHne, U3y4eHHue U UCTI0JIb30BaHUE
T€HETUYECKUX PECYPCOB

98

brotexHonoryus Kak Hayka u OTpacib
npousBojcTBa. [Ipaktuueckas pabota
«3yuenne 06beKTOB OMOTEXHOIOT UM

0.5

99

OCHOBHBIE HaPaBJICHUSI CHHTETUYECKOM
OHOIOruu




100 XpOMOCOMHAs ¥ TCHHAs! MHKCHEPHS

Mepunuackue ouorexuonorud. torosoe

101 TECTUPOBAHUE 110 UTOr'aM MOJIYTOAUS U 1
roja
Pe3zepsubiii ypok. [loBTOpEHuE,
102 . 1
0000111eHIEe, CUCTEMAaTH3aIs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 135

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

* buonorus. buonorudeckue cucTeMbl U MPOLIECCHI; yTayOneHnHoe ooy4yenue, 10
knacc/ Tepemos A.B., [letpocoBa P.A. OGuiecTBO ¢ OrpaHUYEHHOM

otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIbI JUIA YYUTEJA

YuyeOHUK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/






