MUHMCTEPCTBO ITPOCBEIIEHM S POCCUMCKOM ®EJIEPAITN
MpunucreperBo oOpa3oBanus benropoackoit o6macti
MKY Vnpasnernue o6pa3oBanus YepHSIHCKOTO paifoHa

MBOVY «4COIII Ne 1 ¢ yrioyOaeHHBIM H3yYeHHEM OTHETBHBIX TPEIMETOB

COI'NTACOBAHO
3aMECTHUTENb AUpeKTopa o Y BP
Vit Kynpusinosa T.H. =4
i WX /&
[pukas Ne 189 X LN ’}%‘gaja":’

oT « 30% aBrycra 2024 1.

PABOYAS TIPOTPAMMA

(ID 4038406)

yueOHoro npeamera «buosorus (yriry0/1€HHBIH YPOBEHB)»

JUst oOyJaromuxcst 8 Kimacca

Yepnsizaka 2024



MNOACHUTEJIbHASA 3ATIINCKA
[Iporpamma mo ywyeOHOMy mpenmery "buomorus" (namee - OHOJOTHS) Ha ypPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-@3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuuny, ®PI'OC COO, Konuenmuu npenogaBanusi yueOHoro npeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (heiepaabHOi pabodeil mporpaMMbl BOCTIUTAHHS.

VYueOubIii npeametr «buosorus» yriryonéaHoro yposas u3ydeHus (10—11 kmacchl) sBIsIeTCsS OJHUM U3
KOMIIOHEHTOB NpeAMETHON obsacTu «EcrecTBeHHO-HayuHble mpeaMeTsl». CornacHo nonoxeHusm PI'OC
COO mnpodwibHbIe y4eOHBIE TPEIMETHI, W3ydaeMble Ha YIIIyOJIEHHOM YpOBHE, SBJISIOTCS CHOCOOOM
muddepeHnaniu  00y4eHHss Ha YpPOBHE CpeaHero oOmero oOpa3oBaHWsS M IMPU3BAHBI 00ECTICYHTH
MIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOILIUM, CPEIHUM OOLIMM, CpeIHUM HPOPEeCCHOHATBHBIM U BBICIIAM
oOpazoBanueM. B TO e Bpemsi KaXAblii M3 3THUX y4eOHBIX NMPEIMETOB JOJDKEH OBITh OPUEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHue 00pa30BaTENbHBIX, BOCHHUTATENBHBIX ¥ PA3BUBAIONIMX 33/1a4, CBS3aHHBIX C
npodopueHTaIeid 00yJalonXxcsi U CTUMYIHPOBAHMEM HWHTEpeca K KOHKPETHOH 001acTH HaydHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUITMHOM, SKOJIOTHEH, TICUXOJIOTHEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmetry "buonorusa" ma€r npeacrtaBieHHEe O LETU U 3a7adax U3y4eHUs
yueOHoro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE, ONpeNeNsieT 00s3arelibHOe (MHBApPUAHTHOE)
MIpeIMETHOE COJIEpP’KaHUe, €ro CTPYKTYPHUPOBAaHME IO pa3jeiaM U TeMaM, paclpelielieHHe MO Kiaccam,
PEKOMEH/yeT IOCIIe0BATEIFHOCTh HM3YYEHHUSI y4eOHOro MaTrepuana ¢ Y4E€TOM MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4eOHOTO Ipoliecca, BO3PACTHBIX ocoOeHHOcTel oOydaromuxcs. B
nporpaMme Mo OHOJIOTHH pealn30BaH MPHHIUI MPEEMCTBEHHOCTH C HM3Y4Ye€HHEM OHOJIOTHMH Ha ypOBHE
OCHOBHOTO 0011ero oOpasoBaHusi, Giaroapsi 4emy MpOoCMaTpUBAETCS HANPaBIECHHOCTh Ha IMOCIEYIOIIEee
pa3BuTHE OHOJOTMYECKMX 3HAHWH, OPHUEHTUPOBAHHBIX Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIIJICHHUS, TIPEICTABICHUH O 30pOBOM 00pa3e KHU3HH, Ha BOCIIUTAHHE
OEpeKHOTO OTHOIICHUS K OKpYXalolled MPUpOIHOU cpene. B mporpamme mo OHMOJIOTHH TakKe MOKa3aHbI
BO3MOJKHOCTH yueOHOTO mpeamera «buosorus» B peanuzaruu tpedoBanniit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M MPEAMETHBIM pe3yibTaTaM OOy4deHHs U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATENBbHON JESATEbHOCTH 00YyYaoOIUXCsl 10 OCBOCHUIO COJIEPKAHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus.

VueOnnlii mnpeamer «buwosorusy»» Ha ypoBHE cpeaHero oOmiero o0Opa3oBaHHS — 3aBepIIacT
Oouosnoruueckoe oOpa3oBaHME€ B INIKOJE W OPHUEHTUPOBAH HA paCHIMpEHUE U YIIyOlleHue 3HaHui
oOyyarouxcs O XUBOM HpHUpOJIE, OCHOBAX MOJIEKYISPHONW W KJIETOYHON OHOJOTHH, SMOPUOJIOTUU H
OMOJIOTUH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yueOHoro npenmMera «buosiorus» Ha yriy0JeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
oOyyaronuxcs K MOCIEAYIOIMIEMY MOJYyYeHHI0 OMOJOrMueckoro oOpa3oBaHUS B By3aX U OpraHH3allsIxX
cpenHero mpodeccuonanpHoro  oOpazoBaHus. (OCHOBY €ro CoJAEpKaHUA COCTaBISIET CHUCTEMa
OMOJIOTMYECKUX  3HAHWM, TMOJIyYEHHBIX TPU  HU3YYECHUH  OOYYAIOIIMMHCS  COOTBETCTBYIOIIHX
CUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUU HA YPOBHE OCHOBHOIO 00mero oopazoBanus, B 10—11 kmaccax atu
3HaHUS TOJYYaroT pa3BuTHE. Tak, paclupeHbl U yriIyOlleHbl OMOJOTMYECKHe 3HAHUS O pPACTEHUSX,
KUBOTHBIX, TpruOax, OaKTepHsiXx, OPraHu3Me YelOBeKa, OOIINX 3aKOHOMEPHOCTSX KH3HU, JTOTOJTHUTEIHHO
BKJIIOUEHBI OMOJIOTMYECKHE CBEJIEHUS MPHUKIAJHOTO U TOUCKOBOTO XapakTepa, KOTOPbIE MOKHO
WCIOJIb30BAaTh KaK OPUEHTHPHI Ul MOCIEAYIoIero BeiOopa mpodeccur. Bo3mokHa Takke MHTErpalus
OMOJIOTMYECKUX 3HAHMMA C COOTBETCTBYIOIIMMHU 3HAHHSIMH, TMOJYYCHHBIMUA OOYYArOIIUMHUCS TIPU H3YyUCHHUH
(bu3MKN, XUMUH, Teorpa@uu 1 MaTeMaTUKH.

CrpykTypa mporpamMMel 1o y4deOHOMYy mpeamery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH H
HBOJIIOIIMOHHBIA TOIXOAbI K U3ydeHHto Ononoruu. COriacHO UM, M3Y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIe JUIS JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHHU3aIlH, SBOJIOIUH OPraHMYECKOTO MHpa Ha
3emiie, COXpaHEHHs OMOJIOTHYECKOro pa3HooOpaszus IuiaHeThl. Tak, B 10 kiacce H3y4yaroTcs OCHOBBI
MOJIEKYJISIPHOM W KIJIETOYHOW OWOJIOTHH, SMOPUOJIOTUM U OUOJIOTUU PA3BUTHUS, TEHETUKH W CENEKIIHH,
OMOTEXHOJIOTMM M CHUHTETHYECKOM OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHMUSA OO0ydarouuxcs Mo OOTaHUKE,
300JI0THH, aHATOMHH, (pusznosioruu uenoBeka. B 11 kmacce u3y4aroTcs SBOJIIOLMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U yueHHe o orocdepe.

VYuebublil npenmer «buonorus» mnpuzBaH 00ECHEYUTHh OCBOEHHE OOYUYAIOIIMMUCS OHOJIOTHYECKUX
TEOpUN U 3aKOHOB, UACH, MPUHIIUIIOB W MPABUJI, JEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU



KapTUHBI MHUpA, 3HAHUH O CTPOEHUH, MHOTOOOpa3Wu M OCOOEHHOCTSIX KIETKH, OPraHu3Ma, MOIYJISIHH,
OMOIIeHO3a, SKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JIOCTH)KCHHUSAX, COBPEMEHHBIX MCCIIEJOBAaHUSIX B
OMOJIOTUH, TPUKIAJHBIX acHeKTax OMOJIOTMYECKMX 3HaHWM. s pa3BUTHS M TOJJIEpXKaHHUS HHTEpeca
oOyyaromuxcst K OMOJIOTUU HApsALy CO 3HAUUTEILHBIM 00BEMOM TEOPETUYECKOTO MaTepHalia B COJICPKaHUH
IIPOrpamMMbl IO OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAaHOBIICHHS M Pa3BUTHS TOM MM MHOU
oOmacti OWOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTUYECKUX U HKOJIOTHIECKUX MTPOOIIEM.

Henp wu3yyenus yuyeOHOoro mpenmera «buonorus» Ha yriayOn€HHOM YypOBHE — OBJAJICHHE
00y4aromMMUCs 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAIBHON OpraHM3alluy )KUBBIX CHCTEM PAa3HOTO paHTa H
npuoOpeTeHne yMEHUI MCIOJb30BaTh 3TH 3HAHUSA B (DOPMUPOBAHMM MHTEpECa K OMPEAeIEHHOW 00IacTH
npo(hecCHOHAPHON JIEATEIIEHOCTH, CBSI3aHHOW ¢ OWMOJIOTHEH, WM K BBIOOpPY y4eOHOTO 3aBeleHHs JUIS
IIPOJIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHUs.

JlocTikeHnne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha  yrayOn€HHOM — YpOBHE
o0ecrieunBaeTcs PEeIICHUEM CIIEAYIOUIUX 3a]1au:

OCBOEHHE 00YYaIOLMMUCS CUCTEMbI OMOJIOIMUECKUX 3HAaHUN: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSIX,
KOHLEIIUAX, THUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBWJIAX, COCTABJISIONIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3MM U OCOOEHHOCTSX OHOJOrHYECKHUX
cucteM (KJI€TKa, OpraHu3M, MOMyJALHUs, BHJ, OUOreoleHo3, Ouocdepa); 0 BBIJAIOMIMXCS OTKPHITHSIX U
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYyYaromMXCcsi C METOJIaMU T[I03HAaHUSl JKUBOM TPUPOIbI: HCCIEA0BATEIbCKUMHI
METOJIlaMi OHMOJIOTUYECKUX HAayK (MOJEKYJISPHOW W KJIETOYHOW OMOJIOTHH, SMOPHOJOTHUM W OHOJIOTUH
Pa3BUTHUSL, TEHETUKH U CEJIEKIIUU, ONOTEXHOJIOTUN U CUHTETUYECKOM OMOJIOTHUH, TAJIEOHTOJIOT U, SKOJIOTHH);
METO/IaMU CaMOCTOSATEIBHOIO MPOBEAEHUSI OMOJOTUYECKHX HCCIEeI0OBAaHUN B JTaOOpaTOpUM M B MPUPOJIE
(HabmroieHne, u3MepeHue, SKCIEPUMEHT, MOJICTUPOBAHHKE);

OBJIaJIEHUE 00YYAIOMIMMHKCS YMEHHUSIMHU: CaMOCTOSITENIbHO HAXOJUTh, AHAJTU3UPOBATh U UCIOJIb30BaTh
OMOJIOTMYECKYI0 HMH(pOpPMAIMIO; IOJb30BAThCsl  OMOJOTHYECKOW TEPMHUHOJOTHEH U CHMBOJIMKOW;
YCTaHaBIMBATh CBA3b MEXKIY pPa3BUTHEM OHOJIOTUM M COIHMATBHO-PKOHOMUYECKUMHU U IKOJIOTUYECKHUMU
npoOieMaMH 4eJI0BEUYECTBa; OL[EHUBATh MOCIEACTBUS CBOCH JIEATEIHHOCTH MO OTHOIIEHUIO K OKPYXKalomIeH
MPUPOJHON cpele, COOCTBEHHOMY 3J0pPOBBIO U 3J0POBBIO OKpPYKAIOLIUX JIOJEH; OOOCHOBBIBATH H
cobmoaTh Mepbl TPO(OUIAKTUKKA WH(OEKIIMOHHBIX 3a00JICBaHWM, MpaBWia TOBEACHUS B TMPUPOJE U
obecrnieueHns 06€30MacHOCTH COOCTBEHHOM KU3HEAEATEILHOCTH B UYPE3BBIYAMHBIX CUTYaLUIX MPUPOIHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuUTHE Yy 00YYAIONINXCS UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpoIllecce 3HAKOMCTBA
C BBIJAIOMIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU HCCIEIOBAHUSMU B OHOJIOTHUH, PEIIaEMBIMH €IO
npoOieMaMH, METOJOJIOTHEH  OWOJIOTUYECKOTO0  MCCIEIOBAaHUSA, MPOBEICHHS  AKCIEPUMEHTAIbHBIX
UCCIIeIOBAaHUM, pelIeHns: OMOJOrMUYeCKUX 3a1a4, MOJICIUPOBAHMS OHOJOTHYECKIX 0OBEKTOB U MPOLIECCOB;

BOCITUTaHHE Y 00y4YaIOUIMXCsl LIEGHHOCTHOTO OTHOIICHHUS K KMUBOM MIPUPOJIE B LIEJIOM U K OTAEIHHBIM €&
oObeKkTaM M SIBJICHUSAM; (HOPMHUPOBAHHE HKOJIOTUYECKON, T'€HETHUYECKONW TpaMOTHOCTH, OOIIEH KyJIbTYpbI
MOBEJICHUS B IPUPOJEC; MHTETPAIIUN €CTECTBEHHO-HAYUYHBIX 3HAHU;

npuoOpereHue  OOy4yarOUIMMHUCS  KOMIIETEHTHOCTH B  pAlMOHAJIbHOM  MPHUPOAONOJIB30BAHUU
(coOmroenne mpaBUi TMOBEJACHHS B MPHUPOJE, OXpPaHbl BHJOB, 3KOcHUCTeM, Ouochepsl), COXpaHEHHH
COOCTBEHHOTO 37I0POBBS U 3/I0POBbs OKPYKAIOIMINX JIOeH (coOmtoneHust Mep npoduaakTuky 3a001eBaHUM,
obOecrieueHre O€30MAaCHOCTH  KHU3HEACATETbHOCTH B  YPE3BBIYAWHBIX CUTYyallUsX MOPUPOJAHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOJOTHYECKHX 3HAHWM M YMEHHH B MOBCEIHEBHOM
KHU3HU;

CO3/IaHHE YCIIOBHUH ISl OCO3HAHHOTO BBIOOPA OOYYArOIIMMUCS MHIMBUAYAJIbHONW 00pa30BaTEebHOM
TPAEeKTOPUH, CIIOCOOCTBYIONLIEH MocenyouemMy NpopeccuoHaIbHOMY CaMOOTIPEIEIEHUI0, B COOTBETCTBUHU
C MHJMBU/yalbHBIMH UHTEPECAaMH U OTPEOHOCTSIMU PETHOHA.

OO11ee yMcIo YacoB, OTBEACHHBIX HA 3yYeHHE OMOJIOTMH Ha YIiyOJIEHHOM YPOBHE CpeTHEro o0mero
obpazoBanus, cocrapusieT 204 gaca: B 10 kimacce — 102 vaca (3 gyaca B Henento), B 11 kimacce — 102 yaca (3
yaca B HEJISIIO).

OT10op opraHM3allMOHHBIX (HOPM, METOJIOB U CPEJICTB O0yUEeHHUsT OMOJIOTHUH OCYIIECTBISETCS ¢ YUETOM
cielu(UKA €ro CcoJepXKaHWs M HaIlpaBIEHHOCTH HA MPOAOJDKEHHE OHOJIOIMYEcKOro oOpa3oBaHUS B
OpraHu3aIUsaX CPeAHEro NpoecCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTeNbHBIM YCIIOBUEM NPH 00Y4E€HUH OMOJIOTMHM Ha YrIyOJEHHOM YPOBHE SIBJISIETCS! IIPOBE/ICHHE
na0opaTOpHBIX M TMpakTHuecKkux paboT. Tawke ydactme 0OydarOIIMXCSl B BBINOJHEHUU IPOEKTHBIX H



y4eOHO-HMCCIIeIOBATENbCKUX PadoT, TeMaTHKa KOTOPBIX OIMpENeNseTcss YYUTEeJIeM Ha OCHOBE MMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.

COILEP KAHUE OBYUYEHMUA 10 KJIACC

Tema 1. Buosnorus kak Hayka

CoBpemeHHast OHWONOTHST — KOMIUIGKCHass Hayka. Kparkas wucropus pa3BUTHS OHOJIOTHH.
buonornveckne Hayku W M3yd4aeMmble UMU TMpoOsieMbl. DyHIaMeHTaIbHBIC, MPHUKIATHBIC W IIOHUCKOBBIC
Hay4HbIE UCCJICIOBAHUS B OMOJIOTUH.

3Hauenue Owosiornd B (POPMHPOBAHMHM COBPEMEHHOW ECTCCTBCHHO-HAYYHOW KapTHHBI MHpA.
[Mpodeccun, cBs3aHHBIe ¢ OWoNoOrueil. 3HaYeHHWE OWOJIOTMM B TPAKTHYECKOW JEATEIHLHOCTH YEIIOBEKA:
MEIHIMHE, CETbCKOM XO034MCTBE, TPOMBIIIIEHHOCTH, OXPAHE TTPUPOIBIL.

JdeMoHcTpauuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. [lapsun, Y. 'apseit, I'. Menpens,
B. W. Bepnaackuii, WM. II. IlaBnoB, M. W. Meunuko, H. W. BaBumo, H. B. Tumodees-PecoBckuii,
Hx. Yorcon, ®@. Kpuk, /1. K. benses.

Tema 2. /KuBble cucTeMbl U UX H3y4YeHHE

KuBpie cuctemMbl Kak mpeaMer u3ydeHus Owuosiornr. CBOMCTBA J>KUBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M UEJIOCTHOCTbH, CJIIOKHOCTh W YHOPSAOYEHHOCTh CTPYKTYpBHI,
OTKPBITOCTh, CAMOOPTraHU3aIUsl, CAMOBOCIIPOU3BEICHUE, PA3/IPAXKUMOCTh, K3MEHUYNBOCTh, POCT U PAa3BUTHE.

YpOBHM OpraHu3aniy >KMBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OpraHU3MEHHBIN,
MOIYJIALIMOHHO-BHJIOBOM, 9KOCHCTEMHBIN (OMOTEeO1IeHOTHYECKHIT ), o6uochepHbIil. [Tpoueccsr,
MPOUCXOAIINE B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU XKUBOTO. JKW3HB Kak ¢dopma CyIIeCTBOBAHHS
Marepuu. Hayku, n3ydaroniye >KuBble€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alvu.

N3yuenne kuBBIX cucteM. MeToasl Owonornyeckod Hayku. HaOmronenue, wu3MepeHue,
SKCIEPUMEHT, CHUCTeMaTh3alus, MeraaHanu3. [loHATHE O 3aBUCMMOW W HE3aBUCHUMOW IEPEMEHHOM.
[TnanupoBanue skcnepumenTa. [ToctanoBka u nmpoBepka runote3. HyneBas runotesa. [lorstre BEIOOpKH U
e€ gocroBepHOCTh. PazOpoc B 6uonornueckux AaHHbIX. OleHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB.
[IpyuumnHBl HCKaXXEHUS PE3YJABTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuipl u cxembl: «OCHOBHBIC MPU3HAKU KU3HWY, «brosornyeckue cucremu», «CBOMCTBA KUBOU
MaTepumn», «YpOBHU OPraHU3alMK KUBOU MPUPOJIbD, «CTpOECHHUE KUBOTHOU KIETKN», « TKaHU )KUBOTHBIXY,
«CHcTeMbl OpraHoB YeJIOBEYECKOro opranuimMay, «buoreorenos», «buochepa», «MeToapl H3ydeHUs KUBOM
MIPUPOJIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHE [UId MPOBEACHUS HAOMIONEHUN, H3MEpPEHU,
9KCIIEPUMEHTOB.

IIpakTHyeckasi padora «/crnoap30BaHue pa3IMYHBIX METOJOB MPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-QyHKIMOHAIbHAS €IWHUIA KUBOTO. Mcropus OTKpbITHS KieTkH. PaboTbl
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. [llneiinen, P. BupxoB). OcHOBHbIE MOJOXKEHHS
COBPEMEHHOM KJIETOYHOW TEOPUH.

MeToipI MOJEKYASPHONW U KJIETOUHOM OMOJOTMM: MHKPOCKOMHS, Xpomarorpadus, snekrpodopes,
METO/1 MEUEHBIX aTOMOB, Au(depeHnanbHoe HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHUE KIIETOK.

JdeMoHcTpanun

Hoptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabauiel u cxembl: «CBETOBOM MHUKPOCKOM», «INEKTPOHHBIH MHUKpPOCKOM», «McTopus pa3BUTHA
METOJI0B MUKPOCKOITUI».

O6opynoBaHue: CBETOBOM ~ MHUKPOCKOT,  MHUKpOTpenaparbl  pacTHUTENbHBIX, JKUBOTHBIX U
OaKTepuaTbHBIX KIETOK.

Tema 4. Xumnueckasi Opranu3anusi KJIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPOIJIEMEHThl. Bojma u €€ ponb Kak
pacTBOPUTEIS, peareHTa, y4acTie B CTPYKTYPUPOBAHUU KIIETKU, TEIUIOPEryIsiiuu. MuHepaibHble BElIeCTBa
KJIETKH, UX OMOJIOrHYecKasi poiib. POllb KATHOHOB ¥ AHHOHOB B KJIETKE.

Oprannueckue BemiecTBa KJIETKU. buonormyeckue mnonumepbl. benku. AMHUHOKUCIOTHBIM COCTaB
0enkoB. CTpykTypbl OenkoBoW Mosekynbl. [lepBuuHas cTpykTypa Oenika, MenTHIHAS CBS3b. BTopuuHas,
TpeTU4Hasi, dYeTBepTUYHas CTPYKTyphl. Jlenatypauus. CBoiictBa OenkoB. Kraccuduxamms OenkoB.
buonornyeckue pyHKIUN OCIKOB.




VYrneBoapl. MoHOcaxapupl, IUCaXapwbl, OJHMrocaxapuabl W Toiucaxapuisl. OOmmiA raH
CTpOCHUS M (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0B. bronornueckue GyHKINU yriieBOIOB.

Jlumupel. TuapoduibHo-TuApodoOHBIe cBolicTBa. Kimaccudukammst nunuaos. Tpuriadmepuisl,
dbocdomunuabl, BOCKU, crepousl. buonorndeckne GyHKmu aunuaoB. OOmue cBOHCTBA OMOJOTHIECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMBIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JJTHK u PHK. Crpoenue nyxienHoBbix kucioT. Hykneorunsl. [Ipunimn
koMmriementapHoctu. [Ipasuiio Yapradda. Crpykrypa JJHK — nBoitHas cnimpanb. MecTOHAXOXICHUE U
ounonornueckue pyakuu JJHK. Buger PHK. ®ynkiuun PHK B kiietke.

Crpoenue mosekyiabl AT®. Makpospruueckue cBsizu B Mosiekyie AT®. buonornyeckue QyHKINN
AT®. CrpykrypHass OwoJOrHs: OHOXMMHUYECKME W OMO(PH3MYECKHE WCCIENIOBAaHUS COCTaBa U
[IPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.

JdeMoHcTpauuu

Hoptpertst: JI. Tlomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, ®. Caurep,

Jlnarpammel: «Pacnpenenenne XUMUYECKHX JJIEMEHTOB B HEXHUBOW mpuponey, «Pacmpenenenue
XMUMHMUYECKUX DJIEMEHTOB B KUBOU MPUPOJEN.

Tabauiel u cxembl: «Ilepuoanueckas Tabiuua XUMHUYECKUX AJIEMEHTOB», «CTpOeHHE MOJIEKYJIb
BOJb», «BemectBa B cocraBe opraHuzMoB», «CTpoeHue MoJieKynbl Oenka», «CTpyKTypbl O€nKoBOM
MOJIEKYNb», «CTpOoeHHE MOJIEKYJ YIiaeBoA0B», «CTpoeHHe MOJIEKYN TUIUA0BY, «HyKiIernHOBbIE KUCIOTBIY,
«Ctpoenne monekyinbl ATDy.

O6opynoBaHue: XUMUYEcKast Iocya 1 000pyJJ0BaHHE.

JlaGopaTopuasi padora «OOGHapyxeHre OETKOB € TOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JladopaTopHas padora «/ccinenoBaHue HyKIEMHOBBIX KUCIIOT, BBIJCIICHHBIX U3 KIETOK Pa3JIMYHbBIX
OpPraHU3MOBY.

Tema S. CTtpoenue u pyHKIUM KIETKH

Tunel  kIeTok:  dykapuoTHyeckas W IHpokapuoTuueckas. CTpyKTYpHO-(QYHKIIHOHAIbHBIE
00pazoBaHUs KIETKH.

Ctpoenue mpokapuoTHYeckor KieTku. Kierounas crenka Oaktepuit u apxei. OcoOeHHOCTH
CTpPOCHHS TeTepoTpOoHONH W aBTOTPO(PHOM MPOKAPHUOTHYECKUX KIETOK. MeECTo M poJib TPOKapHOT B
OMoIIEHO3aX.

Crpoenne u (QyHKIMOHMpPOBAHUE OyKApHOTHUECKOW KieTKW. [lmasmaruueckass wmeMOpaHa
(rurazmanemma). CTpykTypa Iia3MaTHdecKod MeMOpaHbl. TpaHCIOPT BEHIECTB uepe3 IUIa3MaTHYECKYHO
MeMmOpany: maccuBHBIA (muddy3us, obneruénnas mauddys3us), aKTUBHBIA (MEPBUYHBIA M BTOPHYHBIN
aKkTUBHBIN TpaHcropt). [lomynponumaemocts MeMOpanbl. Pabota HaTpHii-KanueBoro Hacoca. DHJIOIHUTO3:
MUHONMTO3, (parounto3. Dx3ommTo3. Kierounas crenka. CTpykTypa W (QYHKUMH KJIETOYHOW CTEHKHU
pacTeHui, TpuboB.

Hurommazma.  [lurozonb.  [utockener.  JBwkenue  umromiazMbl.  OpraHouzibl  KJIETKH.
OpnoMeMOpaHHbIe OpraHOUAbI KIETKU: 3Hjomnazmatuueckas cetb (DI1C), anmapar ['ombmku, IM30COMBI,
ux cTpoeHue u QyHkuH. B3anMocBsa3b 0lHOMEMOpaHHBIX OPraHoUAOB KieTkH. CTpoeHue IpaHyIsipHOro
petukynyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuii (arpaHysisipHbBIN)
sHAOIUIa3MaTHUeckuil peTukyayMm. CekperopHas ¢yHkuus amnmapata [ombmku. TpaHCHOpPT BeliecTB B
KIeTke. Bakyonu pactutenbHbIX KieTok. Kierounsrii cok. Typrop.

[lonmyaBTOHOMHBIE OpPraHOUABl KJIETKH: MUTOXOHIpuH, mnactuabl. Crpoenne U (QyHKIUU
MUTOXOHApHUH U TiacTul. [lepBruHbIe, BTOPHUUHBIC U CIIOKHBIE TUIACTUIBI (POTOCHHTE3UPYIOIIUX DYKAPHOT.
XJ0pOIIACThI, XPOMOILTACTBI, JICHKOMIACTHI BBICHIUX PACTCHUN.

Hemem6panubie opranouzpl kinetku CTpoeHrne u (QyHKIMH HEMEMOpPaHHBIX OPraHOMJIOB KIIETKU.
Pu6ocomel. Mukpodunamentsl. Mukpotrpybouku. Knerounsiit ienTp. CTpoeHHEe U IBUKEHUE KTYTUKOB H
pecHuuek. MukpoTpyoouku 1utoriasmel. Llentpuons. Sapo. Obonouka sapa, XpoMaTHH, KapHoIUIa3Mma,
STIPBIIIKU, UX CTpoeHue U (QyHKuuU. SnepHbiii OenkoBwlii Martpukc. [IpocTpaHCTBEHHOE pacHONOKEHUE
XpoMOcOM B UHTep(ha3HOM sifipe. benku XxpoMaTuHa — THCTOHBIL.

Knerounsie BritoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK DJYKApUOT (pPacTUTENIbHOM,
KUBOTHOH, TpUOHOIN).

JdeMoHcTpanuu

Hoptpetsl: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuiel u  cxembl: «CTpOCHHE DJYKApUOTUYECKOW KIeTKH», «CTpoeHHEe >KUBOTHOW KIIETKHY,
«CTpoeHne pacTUTENbHOU KIETKW», «CTpoeHrue MUTOXOHIpUU», «Aapo», «CTpoeHne mpoKapruOTUYECKON
KIJIETKI.




O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOIIPENapaTbl PacTUTENbHBIX, >XUBOTHBIX KIJIETOK,
MUKPOITpEnapaThl OaKTepHATbHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHuUs KIETOK pa3IMYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHne CBONCTB KIETOYHONH MEMOpaHBI».

JlabopaTopHasi padora «/ccienoBanue mia3mMoian3a 1 Jemia3Moin3a B paCTUTEIbHBIX KIETKAX).

IIpakTnyeckas padora «/3ydyeHue ABM)KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BelleCTB M NIpeBpaLlicHHe JHEPTUH B KJIeTKe

AccumMwiAnMs YU JAUCCUMUJISINMSL — JBE CTOPOHbI MeTabosm3Ma. Tumel oOMEHa BEIIECTB:
aBTOTPOGHBIH ¥ TeTepoTpodHBIA. YYacThe KUCIOpoJa B OOMEHHBIX IIpoleccax. DHEepreTHIecKoe
obecrieuenne kneTku: npeBpamieane AT® B oOMeHHBIX mporeccax. DepMEeHTAaTUBHBIN XapakTep peakmui
KJIETOYHOTO MeTaboim3ma. DepMeHThI, UX CTPOEHHUE, CBOMCTBA M MeXaHu3M JeicTBus. KodepMmeHTHI.
Otnuunss (GEepMEHTOB OT HEOPraHMYECKHX KaTaln3aTOpOB. beNKu-akTUBAaTOpPBl W OENKU-UHTHOUTOPBI
3aBHCHMOCTH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIUN OT PA3TUYHBIX (PAKTOPOB.

[lepBuuHbIll CcHHTE3 oOpraHudeckux BemecTB B kieTke. dortocunres. Ponp xyoporiactoB B
npouecce gporocuHTe3a. CeroBas U TeMHOBas ¢a3bl. [IponykTUBHOCTH PoTOCHHTE3a. BiusiHue pa3nuyHbix
(hakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XemocuHre3. Pa3zHooOpasne OpraHu3MOB-XEMOCHHTETHKOB: HUTpUdULUpYyIOUIMEe OaKTepuw,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AnasrpobOHbIe opranu3Mbl. Buasl 6poxxenus. [IpogykTsl OpoxkeHUs U UX UCHOJIb30BAaHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPraHNU3MbI Kak 00BEKTHl OMOTEXHOJIOTMH U BO30YIUTENN O0JIe3HeH.

AspoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro ooOMena. IlonroroBurensHblil dtamn. ['ukonn3 —
0ECKHCIOPOHOE paclleIUIeHHe TII0KO3bl. buonormyeckoe okucieHwe, WM KJIETOYHOE AbixaHue. Poib
MUTOXOHJPUN B Tmpoueccax Ouosornyeckoro okucieHus. llukanueckue peakuuu. OKHUCIUTENBHOE
dbochopmwmpoBanue. [IpenmymecTBa a’poOHOTO MmyTH OOMEHa BEHIECTB TEpea  aHAdPOOHBIM.
D} PeKTUBHOCTH YHEPTrETUIECKOTO OOMEHA.

JdemoHcTpauuu

[Moptpetsr: Ix. [Ipuctiu, K.  A. Tumupszes, C. H. Bunorpanckuii,  B. A. DHrensrapar,
IT. Mutuemn, I'. A. 3aBap3uH.

Tabmunpl 1 cxembl: «DoToCUHTE3», «DHEpreTUdeckuii oomen», «buocunte3 Oenka», «CtpoeHue
bepmenTa», «XeMOCHHTERY.

O6opynoBaHue: CBETOBOII MHMKPOCKOI, 00OpyAOBaHHME [UIs MPUTOTOBICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopHasi padora «/3ydeHre KaTaJUTHUYECKONW AakKTUBHOCTU (EepMEHTOB (Ha mpuUMepe
aMUIIa3bl WK KaTaasbl)y.

JlabopaTopHasi padora «/3yuenue (epMeHTaTUBHOIO pacUIeIeHUsl MepoKcHuaa BOAOpOoJa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX.

Jla6opaTopuasi padora «CpaBHeHHE POIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

Jla6opaTopHasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HaciencrBennasi uH(popManus U peaju3anus eé B KJIeTKe

Peaknuu marpuusHoro cuuresa. [IpuHLIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3A.
Peanuzanust HacienctBeHHOW wuHopmanuu. ['eHeTHdeckuii Koja, €ro cBoicTBa. TpaHcKpumuus —
MatpuuHblii cuHTe3 PHK. IlpuHuunel TpaHCKpUNUMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAILIEIbHOCTD,
aCUMMETpPUYHOCTh. TpaHcmsnus u e€ stanbl. Ydactue TpancnoptHbix PHK B 6nocunTese Oenka. YcnoBus
ouocuntesa Oenka. Kogupoanne aMuHOKUCIOT. Pons pubocom B 6uocunrese Oenka. Opranusaius reHoma
y TPOKApuOT U 3YKApHOT. Perynsius akTUBHOCTH T€HOB Yy HpokapuoT. I'mnote3a omepona (P. XKaxoO,
XK. Mano). Perymsauus oOMeHHBIX mpolieccoB B kieTke. Kietounslii romeoctas. Bupycbl — HekneTouHbIe
¢dopMBl KM3HU M oOnauratHble napaszuThl. CTpoeHHE MPOCTBIX M CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
O6akrepuocdaroB. BupycHble 3a0ojeBaHMs UelOBeKa, KUBOTHBIX, pactenuit. CIINJ], COVID-19,
COLIMANIbHBIE U METUIIMHCKUE TTPOOIIEMBI.

JdeMoHcTpanuu

Hoptpetst: H. K. Konbios, JI. . UBanoBckui.

Tabauie! u cxembl: «bruocunTe3 6enkay, «I'eHeTrnueckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTnuyeckas padora «Co3aHue MOJENIN BUPYCa.

Tema 8. Z/Ku3HeHHBIH UK KJIETKH




Knerounslii nuki, ero mepuoasl u perymsiuus. Murepdaza u mMuto3. OCOOEHHOCTH MPOLIECCOB,
nporekarmux B uHTEepdase. Iloaroropka kieTku K jaencHuro. [IpecuHTeTHYecKkuid (TTOCTMUTOTUYECKHIA),
CUHTCTHUYECKUIN U MOCTCUHTETHUYECKUH (MIPEMUTOTUIECKHI ) TIEPHO bl MHTEP(A3BI.

Marpuunsiii cunre3 [JJHK — pemmkanus. Ilpunnuner perumkanuu JHK: xoMIieMeHTapHOCTS,
IIOJYKOHCEPBATUBHBIM CUHTE3, aHTUNapauienbHoCcTb. Mexanusm pemmukamuun  J[IHK.  Xpomocomsl.
Crpoenune xpomocoM. Tenomepsl u Tenomepasza. XpoMOCOMHBINA HAOOP KIETKH — KapUOTHIL. J[UTUTOWIHEIN U
rarIouIHbINA HabOpbl XpoMOCcOoM. ["'oMoI0rn4HbIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue xinerku — muto3. CTaguu MHTO3a W MNPOUCXOJAIIME B HUX IpOIECChl. THIBI MUTO3A.
Kaprokunes n nutoknHes. buosiornueckoe 3HaueHrE MUTO3A.

Perymsiius MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMMupyemas kietodnas ru0enb — arornros.

KnerouHnoe s151po, XpoMOCOMBI, PYHKIIMOHAJIbHAS TEHOMUKA.

JdeMoHcTpauuu

Tabuuibl U cxeMbl: «KU3HEHHBIM UK KICTKN», «MuT03», «Permukamus JTHK.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoIpenaparbl: « MUTO3 B KJI€TKaX KOPEIIKa JTyKay.

JlabopaTopHas pa6ora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlagopaTopHasi padora «HabmoneHne mMuTOo3a B KIIETKaX KOHYMKA KOpeEIIKa JykKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MoOB

buonoruueckoe pazHooOpasue opraHu3MoB. OJHOKIJIETOYHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHbIE
OpraHU3MBI.

OcoOeHHOCTH CTPOEHHUS M >KHU3HEIESATENIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHbIE OpraHU3MBIL.

B3anmocBs3b yacTelt MHOTOKJIETOUYHOTO OpraHu3ma. TkaHu, opraHbl U CUCTEMBI OpraHoB. OpraHusm
KakK equHoe 1enoe. 'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHell: oOpa3oBaTelibHas, IMOKPOBHAs, IPOBOIAINAS,
OCHOBHasi, MexaHW4eckas. OCOOEHHOCTH CTpoeHHs, (YHKIMA UM PACHOJIOKCHHS TKAaHEW B OpraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4eJIOBEKA. TUIbI >KMBOTHBIX TKaHEW: SIHTENNAJIbHAsA, COCIUHUTEIbHASI,
MbllieyHasi, HepBHasi. OcoOeHHOCTH CTpOoeHHs, PYHKIMI U pacrloIokKeHHUs] TKaHEeH B OpraHax >KUBOTHBIX U
YEJI0BEKa.

Opranbel. BereratuBHble W TE€HEpATUBHbIE OpPraHbl pacTeHuil. Opranbl W CHUCTEMbl OpPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMKY OpraHOB M CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYTpeHHHU ckesieT. CTpOCHHUE U TUIIbI COSMHEHHS KOCTEH.

JIBukeHre OpraHu3MoB. JIBuMKEHHME OJHOKIETOYHBIX OPraHu3MOB: amMEOOMAHOE, KT'YTUKOBOE,
pecHuyHoe. [IBMKE€HME MHOTOKJIETOYHBIX PACTEHHI: TPONMU3MbI M HACTUU. J[BU)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHbie MBI U UX paboTa.

[Iuranne opranusmoB. Ilormomenne BOAbI, YIVIEKUCIOTNO Tra3a W MHUHEPAIbHBIX BEIECTB
pacteHussMu. [luTaHue JKUBOTHBIX. BHYTpUIIOJOCTHOE W BHYTPHUKJIETOUHOE muileBapeHue. lluranue
MMO3BOHOYHBIX  JKMBOTHBIX. OTHenbl NUIIEBAPUTENBHOTO  TpakTa. [luineBapuTenbHbIE — KENE3BI.
[IumeBapurenbHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuid. Jlpixanue KuBOTHbIX. Juddys3us ra3oB uepes
MoBepXHOCTh KieTku. KoxkHoe npixanue. [[pixarenpHas moBepXHOCTh. KaOepHoe W NErOYHOE JbIXaHUE.
JIpIXaHue IMO03BOHOYHBIX >KMBOTHBIX M UEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUS JETKUX
[TI0O3BOHOYHBIX JKMBOTHBIX. JlpIXaTenapHas cHUCTEMa 4YeJOBEKa. MEXaHM3M BEHTWIALMHU JIETKUX y NTUL U
MJIEKOMUTAOMUX. Peryssuus npixanus. J{pixarenbHble 00bEMBIL.

TpaHcnopt BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHMH. TpaHCHOpPT BEIECTB Yy
KUBOTHBIX. KpoBeHOocHas cucrema u €€ opranbl. KpoBeHOCHas cuCTeMa MO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cep/iie, KPOBEHOCHBIE COCYAbI U KpoBb. Kpyru kpoBooOpalieHns. DBOITIOLMOHHBIE YCIOKHEHHS
CTPOEHHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOUYHBIX XKHMBOTHBIX. PaboTa cep/iua u e€ peryssiuus.

Beigenenue y opranuzMoB. Beinenenue y pactenuil. Brinenenue y xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl BeiaeneHus. OunbTpanus, cekpeuns U oOpaTHOE BCAaChIBaHUE KAaK MEXaHHU3MbI PaOOTHI
opraHoB BbiAeneHUs. CBs3b MOJIOCTH Te€la ¢ KPOBEHOCHOW M BBIIEIMTEIBHOW CUCTEMaMM. Briaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. llouku. Ctpoenune u pyHkunoHupoBanue HeppoHa. OOpasoBaHue
MOYH Y 4EJIOBEKa.




3ammTa y OpraHu3MoB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3moB. CHopsl OakTepuil M IHMCTHI
[IpOCTEHIINX. 3alUuTa Y MHOTOKJIETOUYHBIX pacTteHuil. Kyrukyma. CpeacrBa NmacCUBHOM M XUMHUYECKOMN
3amuThl. UTOHIUABL.

3almura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NpOM3BOJAHBIE. 3alMTa OpPraHu3Ma OT
Oone3neil. MMMyHHas cucrema dyenoBeka. KieTodHblii W TyMOpajbHBIH MMMYHUTET. Bpoxa&HHBINA H
npuoOpeTéHHbIl cnenuduyecknii UMMYHUTET. Teopus KIOHaNbHO-CeNeKTHBHOTO uMMyHHTeTa (I1. Dprux,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOKIEHHOIO MMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pasgpaxkumocte M peryimsinus y OpraHu3MoB. Pa3ipaXuMOCTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisuus y pacTeHuil. POCTOBBIE BEIECTBA U UX 3HAYCHHUE.

HepBHast cuctema u peduiekropHasi peryisiius y >KUBOTHBIX. HepBHas cucrema u €€ OTHEIBIL.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl Yy MKUBOTHBIX. OTnAEdIbl TOJIOBHOIO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. besycinoBHbie n ycoBHBIE pe(IeKCHI.

I'ymopanbHas perynsuus M SHAOKPUHHAsl CUCTEMa >KMBOTHBIX M 4yesoBeka. JKenes3bl SHAOKPUHHOM
CUCTEMbl W HUX TOPMOHBL JlelicTBME TOPMOHOB. B3aMMOCBSI3b HEPBHOW W HSHIAOKPHUHHOW CHCTEM.
['unoTtanamo-runoguzapHas cucrema.

JdeMoHcTpauuu

Hoptper: N. I1. [TaBnos.

O6opynoBaHKe: CBETOBOM ~ MHUKpPOCKON,  MHUKpOIpenaparbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOTpenaparbl TKaHEH, pPAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKUX, IKUBBIE
AK3EeMIUISIpbl KOMHATHBIX PACTEHUH, TepOapuy pacTeHUI pa3HbIX OT/AEIOB, BIaXKHbIE MTpernapaThl KUBOTHBIX,
CKEJEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4elloBeKa, 00OpyJOBaHME s
JIEMOHCTpAIlMi TOYBEHHOTO M BO3JYUTHOTO MUTAHMS PACTeHUM, pacileryieHHus Kpaxmaia U OelKoB MoJ
neiictBueM (pepMeHTOB, 00OpyIOBaHUE JUISl IEMOHCTPALIMU OMBITOB MO M3MEPEHUIO KU3HEHHOM EMKOCTU
NETKUX, MEXaHU3Ma JIbIXaTeNbHbIX ABM)KEHUM, MOJIEIN TOJIOBHOIO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JladopaTopHas pa6ora «/3ydyeHne TKaHEN pACTEHUI.

JladopaTopHas padora «/3ydyeHne TKaHEN KUBOTHBIX).

JladopaTopHas pa6ora «/3yueHrne OpraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTaHU3MOB

dopMbl pa3sMHOKEHHUS OPraHU3MOB: Oecmojioe (BKJIOYas BETETaTMBHOE) W IOJIOBOE. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHHUE.

[TosmoBoe pasmuoxxkenue. [lonmoBeie kieTku, wiau ramerbl. Meno3. Craguum Mmeiiosa. IloBenenue
xpomocoM B meito3e. KpoccunroBep. buosorndeckuii cMbIC Melo3a U MOJIOBOro Ipoiecca. Meito3 u ero
MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapimieBoe paszutrue. ['amerorene3 y >kuBOTHBIX. llonoBbie »kene3bl. OOpa3oBaHue H
pa3BUTHE NOJIOBBIX KiIeTOK. CniepmaroreHes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

OmnonoTBopeHre U 3MOpPHOHATIBHOE pa3BUTHE KUBOTHBIX. CHIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHoe pa3BUTHE OpPraHU3MOB (OHTOTEHE3). ODMOPHOJOrUST — Hayka O pa3BUTUU
opranu3moB. Cramuum 5>MOpHoreHe3a JKMBOTHBIX (HAa mpumepe Jsarymku). [pobnenue. Turmsl
npo6nenusi. OcCoOEHHOCTH IPOOJICHUS MIICKOMHUTAIONIUX. 3apOAbIIIEBbIE JIUCTKU (TacTpynsanus). 3aKiiaaKa
OpraHoB U TKaHEW W3 3apOJbIIIEBBIX JUCTKOB. B3auMHOE BIMsSHME 4YacTell pa3BUBAIOIIETOCS 3apOibllla
(oMOpuoHanbHasT MHIAYKIMS). 3aKiajKa IUJlaHa CTPOEHUS >KMBOTHOTO KaK pe3ynbTaT HepapXUUYECKUX
B3aUMO/JICHCTBUI TeHOB. BnusHue Ha »MOpUOHAIBHOE pa3BUTHE DPANUYHBIX (PAKTOPOB OKpYKAIOMIEH
cpeabl. Poct u pasButHe xuBOTHBIX. [locTamOpuoHanmbHBIN mepuoa. Ilpsmoe M Hempsimoe pa3BUTHE.
Pazputne ¢ meramopdo3oM y Oecrio3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. brojormueckoe 3HaueHue
IIPSIMOTO M HENpPSIMOTO DPAa3BUTHUSA, UX PACIPOCTPaHEHHE B Npupoje. Tumbsl pocra >KUBOTHBIX. DaKTOPHI
PEeryasiMu pPOCTa JKUBOTHBIX M uenoBeka. CTajuu MOCTAIMOPHOHAIBHOTO PAa3BUTUS Y JKUBOTHBIX H
yenoBeka. [lepuosipl oHTOreHe3a uenoBeka. CTapeHue U cMepTh Kak OMOJIOrHYeCcKHe MPOLIECCHI.
PasmHoxenne u paszputue pacteHuid. 'ametodut u cnopoput. Melo3 B KU3HEHHOM IIMKIJIE PACTEHHI.
OO6pa3zoBanue crnop B mpouecce Menosza. ['amerorene3 y pacteHuid. OIUIOJIOTBOPEHHE U pa3BUTHE
pacTUTENbHBIX OpPraHu3MOB. J[BOiiHOE OMIIOIOTBOpEHHE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHn3MBbl PETYIISUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

Hoptperst: C. I'. HaBamwun, X. [lneman.




Tabmuuel  u  cxembl: «BeretatuBHOe pa3sMHOXKeHHE», «Tumbl 0OECmonoro  pasMHOXKECHUS,
«Pa3MHOXEHHE XJTaMHJOMOHAAbD», «Pa3MHOXKEHUE O3BIIIEHbD), «Pa3sMHOXKeHHe ruape», «Menosy,
«Xpomocombl», «I'amerorenes», «CTpoeHHe SHUEKIETKM U cIepMaro3ounaa», «OCHOBHBIE CTaauu
oHTorexesa», «lIpsmoe m HenpsMoe pasButHe», «Pa3BuTue MalicKoro »xyka», «Pa3zButue capaHum»,
«Pa3BuTHe JIATrylIKn», «/{BOMHOE OIIJIOTOTBOPEHHE Y LIBETKOBBIX PACTCHUI,

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIpENapaThl SHIEKIETOK U CHepPMaTO30HI0B, MOJIENb
«I¥K1 pa3BUTHS JIATYLIKHAY.

JladopaTopHas padora «/3ydeHne cTpoeHUs NOJIOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIPENapaATAX».

IIpakTHyeckasi padora «BbIsABICHNE IPU3HAKOB CXOCTBA 3apOAbIILIEH T03BOHOYHBIX )KMBOTHBIX).

Tema 11. I'eneTnka — HayKa 0 HACJIeICTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

WcTopus cTaHOBIEHUS U Pa3BUTUS T'€HETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T. Moprana.
Ponb oTeuecTBEHHBIX YUEHBIX B Pa3BUTUU T'€HETHUKH.

OCHOBHbBIE T'€HETUYECKUE MOHSATHS U CUMBOJIBL. ['OMOJOIMYHBIE XPOMOCOMBI, AJIJICJIbHBIE TEHBI,
aNbTEPHATUBHBIE NPU3HAKN, JOMHUHAHTHBIA M PELIECCUBHBIN NMPU3HAK, TOMO3UIOTa, TE€TEPO3UTr0Ta, YUCTAs
JMUHUS, THOpUael, TeHoTur, (eHotun. OCHOBHBIE METOJAbI T'€HETHUKHU: THOPUIOJIOTHUECKHH,
LATOJIOTUYECKUAN, MOJIEKYJIIPHO-TEHETHYECKUH.

JdeMoHcTpauuu

Hoptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsios, H. W. BaBunos, TabGauier u
cxeMbl: «MeTo/1bl FTeHETUKNY, «CXEeMbI CKPELTUBAHUS.

JlaGopaTopHasi padora «/[pozoduna kak 00BEKT T€HETUYECKUX UCCIIEOBaAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemrpanue. [lepsblit 3akoH MeHenst — 3akoH eIMHO00pa3usi THOPUIOB TEPBOTO
nokosieHus. llpaBuno nomMuHupoBaHusa. BTopoil 3akoH MeHzaens — 3aKOH paclICIUICHUsS ITPU3HAKOB.
[uTonornyeckue 0OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ unoresa YuCTOThl ramMer.

AHammzupyromee ckpemuBaHue. lIpoMexyrouHslii xapakTep HacinenoBaHus. Pacmienenue
MPU3HAKOB MPHU HETIOJTHOM JOMHUHHUpOBaHUU. J(urnOpumHnoe ckpemuBanue. Tpernii 3akoH MeHuenst — 3akoH
HE3aBHCHMOIO HAaclleJJOBaHUsl TMPU3HAaKOB. LluTonormyeckue OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHMS.
CuerieHHoe HacnenoBaHue mpuszHakoB. Paboter T. Moprana. CremieHHOE HacjeJI0BaHHE TEHOB,
HapylIEeHNE CUEIJICHNS MEXKy TeHaMH. XPOMOCOMHAasl TEOPHs HACIIEICTBEHHOCTH.

I'enernka mosia. XpoMOCOMHBIN MEXAaHU3M OINPENEICHUS T0J1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIli W TeTeporaMeTHhI MoJ. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX C MOJOM. ['€HOTMIT Kak menoctHas cucreMa. [lmeldoTponus — MHOXKECTBEHHOE
neicTBue reHa. MHOKeCTBeHHbIN ajuienu3M. B3anmoaeicTBue HeaelnbHbIX TeHOB. KoMITIeMEeHTapHOCTb.
Onucras. Ilonmumepus. ['eHeTuyeckuid KOHTPOJIb pPa3BUTHUSL PACTEHUH, JKMBOTHBIX M YEJIOBEKA, a TaKKe
(GU3MOJIOrMYEeCKUX TMPOIECCOB, IMOBEACHUS M KOTHUTHBHBIX (QYHKUUNA. [‘eHeTHyeckue MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJCUCTBUSI «XO3SIMH — TMapasuT» M «XO35MH — MHKPOOHOMY.
I'eneTnyeckue acmeKTbl KOHTPOJIE U U3MEHEHHUs HacleACTBEHHOW MH(GOpPMAlMU B MOKOJCHHSX KJIETOK U
OpraHU3MOB.

JdemMoHcTpanun

Iloptpetsl: I'. Menaens, T. Mopras.

Tabmunpl u  cxeMmsbl: «IlepBeiii u BTOpoi 3akoHbl Menuens», «Tpernit 3akoH Menaensy,
«AHanu3upymllee ckpemuBanuey», «Henonnoe nomunupoBanue», «CLieIIEeHHOE HAclleJOBaHUE MPU3HAKOB
y npo3odunbsl», «'enetnka nonay, «Kapuorun yenoseka», «Kapuotun apozoduisi», «KapuoTun OTULIBD,
«MHOKECTBEHHBIN aJUIeNIN3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJIENb AJIS IEMOHCTPALMU 3aKOHOB €JMHOO0pa3us TMOpUI0OB MEPBOTO MOKOJICHUS
U pacUICIUICHUs IIPU3HAKOB, MOJEINb I JEMOHCTPALMH 3aKOHA HE3aBUCUMOTIO HACIEAOBAHUS IIPU3HAKOB,
MOJENb I JACMOHCTpPAllMd  CLEIJICHHOIO  HACIENOBaHUsA IPU3HAKOB, CBETOBOM  MHUKPOCKOIL,
MUKpornpemnapar: «Jpo3oduiay.

IMpakTuueckas padora «3yyeHue pe3ynbTaTOB MOHOTMOPUHOTO CKPEIIUBAHUS Y IPO30(HUIIBI.

IMpakTuueckas padora «/3yyeHue pe3ynbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PUIIBI».

Tema 13. 3aK0HOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHotuna W cpeasl npu  (GopMupoBaHMM (QeHoTHrna. M3MeHUYMBOCTH NPU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE IPU3HAKU. BHIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.

MoudukanoHHas U3MEHYMBOCTb. Ponb cpensl B popMupoBaHUM MOAM(DUKAMOHHON H3MEHUMBOCTH.
Hopma peakuun npusHaka. Bapuanuonuslii psa v BapuaumoHHas kpuBas (B. Moranncen). CpoiicTBa
MO/IU(PUKATUOHHONW NU3MEHUYNBOCTH.




TI'enotunnueckas U3MEHYUBOCTD. CBolicTBa T'CHOTHUIINYCCKOU U3MEHYHUBOCTH. Bunp:
TeHOTUITNYCCKON M3MEHYUBOCTH: KOMOMHATHBHAS, MyTanimoHHass. KoMOMHATUBHAS M3MEHUNBOCTh. Meiio3 u
MOJIOBOM TPOIIECC — OCHOBAa KOMOWHATHBHOW HW3MEHYHMBOCTH. POJIb KOMOWHATHBHOW HM3MEHYHMBOCTH B
CO3/IJaHMU TE€HETUYECKOTO pa3HooOpasusi B IMpejesiax OJHOro Buia. MyTallMOHHAas M3MEHYMBOCTb. Buibl
MyTaluii: Te€HHbIE, XPOMOCOMHbIC, TeHOMHbIe. CIOHTaHHBIE U UHAYUMPOBAHHBIE MyTallMu. SlnepHbie U
nuroruiazMaruyeckue Myraiuu. CoMaTUYecKrue U MoJoBble MyTallu. [I[pruurnHbl BOSHUKHOBEHHS] MyTaIlUi.
MyrareHbl W HUX BIUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO IIpollecca. 3aKoH
rOMOJIOTMUYECKUX PA0B B HaciencTBeHHo u3MeHunBoctu (H.U. BaBunoB). BHesnepHas n3MeHUHMBOCTb U
HACJICICTBEHHOCTb.

JdeMoHcTpauuu
IHoptperst: I'. ne ®pus, B. Moranncen, H. U. BaBunos.
Tabmuuer ~ w  cxeMmbl: «Buabsl  u3MeHUnMBOCTHY»,  «Moau(puKaMoHHAsT  WU3MEHYHUBOCTBHY,

«KoMOuHaTHBHAST U3MEHYHMBOCTB», «Meiio3», «OmmogoTBopenuey, «l eHeTnueckne 3a00JieBaHUS
4eJoBeKay, « Bubl myranuii».

O6opynoBaHue: )KUBbIE U TepOApHBIE HK3EMIUISIPbl KOMHATHBIX pacTeHUi, pucyHKU ((pororpadun)
YKUBOTHBIX C Pa3IUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHuasi padora «/ccnenoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAMOHHOW H3MEHYUBOCTH.
[TocTpoeHne BapHalMOHHOTO Psiia U BAPUALIMOHHOM KPUBO».

IMpakTnyeckas padora «Myranuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun yenoBeka. MexayHapoaHass TporpaMma HMCCIEIOBaHUA T'€HOMa 4YeloBeka. MeTojbl
M3y4YeHUs] TEHETHUKU YeJIOBEKAa: T'eHeaJOTWYECKUW, OJIM3HEIOBBIM, ITUTOTCHETUYECKUM, MOMYISIIIMOHHO-
CTATUCTUYECKUN, MOJEKYIAPHO-TeHETHUYEeCKU. COBPEMEHHOE OIpEJECICHNE T€HOTHUIIA: ITOJHOINEHOMHOE
CEKBEHHpPOBAHUE, T'E€HOTUIHMpPOBaHWE, B TOM uucie ¢ mnomoulpto [I[[P-anamu3a. HacnencrBeHnHbie
3a00JeBaHNsl 4YeNlOBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIe3HH 4deloBeKa. bone3Hu ¢ HacienCTBEHHOU
MPEAPACIIOIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T€HETUKH B NMPEJOTBPALLECHNN U JICUEHUH T€HETUYECKUX
3a007€BaHU 4YeNoBeKa. MeIUKo-TeHeTUYecKoe KOHCyiabTupoBanue. CTBoOJIOBbIE KIeTKU. [loHsATHE
«TEHETHYECKOTO Tpy3a». OTUYECKHE acCIeKThl HCCeloBaHMN B 0O0JacTH peJaKTUPOBAHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTopbl TOBBIIIEHHON UYYBCTBUTEIBHOCTH uelOBeKa K (U3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyXarouied cpenpl. ['eHeTndeckas INpeapacloyioKEHHOCTh YElIOBEeKa K
MaTOJIOT USIM.

JdemoHcTpauuu

Tabouiel  u  cxembl: «Kapuotun yenoBeka», «MeToIbl HW3y4eHUSI TEHETHKU 4YeJIOBEKay,
«['eneTnueckue 3a00€BaHUS YETOBEKAY.

IpakTHyeckasi padora «CoCTaBIEHUE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanusi U ceiekius. 3apoKJICHHUE CEeJeKUUM U aoMecTukanuu. Ydyenue H. U. BaBuiona o
[lenTpax MpOMCXOXKACHUS U MHOTOOOpa3usi KylIbTYpHBIX pacTeHuid. Poib cenekuuu B cO3JaHUH COPTOB
pacTeHuil ¥ NnopoJ *KUBOTHBIX. COpT, MOpoja, MITaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM
n3menunBoctd H. M. BaBuioBa, ero 3naueHue i CEIEKIIMOHHON pabOTHI.

Metonpl ceneKuMOHHON paboThl. MCKycCTBEHHBIM OTOOP: MAacCOBBIM M MHIMBUIYATbHBIA. DTaIlbl
KOMOHMHAITMOHHOM ceneKkiuu. VcnbiTanue npou3BoguTeniell mo noToMcTy. OT6op Mo reHOTUITy ¢ TOMOIIBIO
OIICHKH ()eHOTHUIIA MOTOMCTBA U OTOOP MO FEHOTUITY ¢ MoMolbio ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENIEKIIMOHHOW pa0oThl. PaiuanvoHHBIA M XUMHUYECKHMA
MyTareHe3 KaK HCTOYHHMK MYTAallMil Yy KyJIbTypHbIX (opm opranusmoB. lcrmonb3oBaHuE T€HOMHOTO
penakTupoBaHusi U MeT010B pekoMOnHaHTHBIX JJHK miist momydenus ncxoaqHoro Marepuana sl CeNeKInu.

[Tonyuenue nonumnaoua0B. BHyTpuBHaoBas rubpuansanus. biu3kopoacTBEHHOE CKpellMBaHue, WIn
uHOpuauHT. HepoacTBeHHOE cKpeluBaHue, Wik ayropuauHr. ['eTrepo3uc u ero npuyuHel. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpunuzanud. [Ipeogonenue Oecruiofusi MEKBHIOBBIX THOPUIOB.
JIOCTIKEHMS! CENIEKIIUN PACTEHUM U JKUBOTHBIX. «3e1€Has pegontoyusly.

CoxpaHeHHe U U3y4eHUE I'eHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX AUKUX POJAMYEH AJis
CO3/IaHUS HOBBIX COPTOB U THOPUIOB CEIBCKOXO3SMCTBEHHBIX KYIbTYp. JleMoHCcTpanun

Hoptpetst: H. U. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, II. I1. JIykssinenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.




Tabauiel u cxembr: «L[eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3us KYIbTYPHBIX PAacTeHUN», «3aKOH
FOMOJIOTUYECKUX PSIJOB B HACIEACTBEHHOM H3MEHUMBOCTWY», «MeTtoabl cenekuun», «OtnanéHHas
rudbpuan3anusy, «MyrareHesy.

JladbopaTtopHasi pabora «/3ydyeHue COpPTOB KYJIbTYPHBIX PpAacT€HHH M IOPOJX JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydeHre METOIOB CENEKIUN PACTCHUIY.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikckypeust KOCHOBHbIE METOAbl M JIOCTHIKEHUS CEJNEKIMM pacTeHU M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO (hepMy, COPTOUCTIBITATSIILHBIA YUYAaCTOK, B TCIUIMYHOE XO3SMCTBO, B
abopaTOPHIO arpOYHUBEPCUTETA HITM HAYTHOTO IISHTPA)».

Tema 16. buorexHo0rusi 1 cUHTeTHYeCKAsi OMOJI0T U

OObBeKThI, HCMOJb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U  TKAaHEBBIE KYJIbTYPBHI,
MHUKPOOPTaHU3MbI, HMX XapakTepUCTUKA. TpaauIlMoHHAs OMOTEXHOJOTHS: XJICOOICUeHUE, IOTydeHUE
KHCJIOMOJIOYHBIX MPOJYKTOB, BUHOAETHE. MukpoOuomornyeckuii cuHTe3. OOBEKThl MUKPOOUOTOTHIECKUX
texHojorui. [IpousBoacTBo O6e1Ka, aMMHOKHUCIOT U BUTAMHUHOB.

Co3manre TEXHOJOTUA W WHCTPYMEHTOB IICJICHANPABICHHOTO HM3MEHEHHMs] W KOHCTPYMPOBAHMS
T€HOMOB C €O MTOJTYYEHUS OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEUAOIIUECS B IPUPOJIE
OMOCHHTETHYECKUE TyTH.

Knerounas mnxeHepusi. Metopl KyJabTyphl KJIETOK U TKaHEH pacTeHUi M KUBOTHBIX. KprnobaHkw.
Comarnueckas THOpUIU3ANMS W COMaTHYeCKuid sMOpuorenes. Mcmonp3oBaHWE TaljlOWIOB B CEJIEKITUU
pacteHuil. . ICKyCCTBEHHOE OTIIJIOIOTBOPEHHUE. PEKOHCTPYKIUS SIMIEKIETOK UM KIOHUPOBAHUE >KUBOTHBIX.
Meto TpaHCIUTAHTalMKU SEp KIETOK. XPOMOCOMHAs M F€HHasi MHKeHepus. VICKyCcCTBEHHBI CHHTE3 IeHa
n KoHcTpyupoBaHue pexomOMHaHTHBIX JIHK. JlocTmkeHuss W MEpCHEeKTHUBBI XPOMOCOMHOW M TEHHOU
WH)XEHEPUHU. DKOJIOTUUECKUE U STUYECKUE PO OJIEMBl TEHHOW WHKEHEPHUH.

Memumuuackue OuorexHosmorun. [loctreHomuas 1mmdpoBas wemunmHa. [IIP-aumaraocruka.
MeTa0oOMHBIN aHaNKU3, TEHOLUEHTPUYECKHI aHalu3 MpoTeoMa 4YeJloBeKa Ui OLEHKH COCTOSHHS €ro
310pOBhs. VICrONB30BaHME CTBOJIOBBIX KJIETOK. TapreTtHas Tepamus paka. 3D-OumowmkeHepus s
pa3paboTku (GyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUM, CO3JaHUSl KOMILJIEKCHBIX TKaHeH
COUETaHMEM TEXHOJIOTMH TpEéXMepHOro OuompuHTHHra u ckaddonauHra [Uisi pemieHus 3aaad
MEPCOHANIN3UPOBAHHOW MEIULIUHBI.

Coznanue BEeKTOPHBIX BAKIMH C 11eJIbI0 00ecreueH s KOMOMHUPOBAHHOW 3aIllUTHI OT BO30ynuTeNe
OPBH, ycranoBieHHe MOJICKYISPHBIX MexaHu3MoB (yHKimonupoBanus PHK-coxepxkamux Bupycos,
BBI3BIBAIOLINX 0CO0O0 OMacHbIe 3a001€BaHMsI YEI0BEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabauibel u  cxeMsbl: «/cronb3oBaHHEe MUKPOOPTaHW3MOB B IMPOMBIIIICHHOM MPOU3BOJCTBEY,
«Knerounas nnxxenepus», «['eHHass HUHKEHEPUI».

Jla6opaTopHasi padora «3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckasi padora «[loayyeHne MOJIOYHOKUCIBIX IPOYKTOBY.

Ikckypeust «buoTexHongorus — BaKHeWIIas NPOU3BOAUTENIbHAS CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA30OBAHNA

JINYHOCTHBIE PE3YJIbTATBI
®I'OC COO ycranaBiauBaeT TpeOOBaHU K pe3ybTaTaM OCBOCHUS 00YJaIOIIMMHUCS IPOTPaAaMM CPETHETO
oOriero o0pa3oBaHus: TUYHOCTHBIE, METAIIPEMETHBIE U ITPEIMETHBIE.

B cTpykType TMYHOCTHBIX pe3yIbTaTOB OCBOEHHSI MPOTPAMMBI 110 OUOJIOTHH BBIJEIEHBI CIEIYIOIINE
COCTaBJISIONIME: OCO3HAHHE OOYJAIOIMMUCS POCCHUMCKOM TI'pa)IaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO,  CAMOCTOSITEILHOCTH U CaMOOINPEAEICHUIO, Haluuue  Momusayuu K OOy4eHHIO
OUOJIOTUH, YeneHanpagieHHoe paszéumue BHYyTPEHHUX YOEXICHUH JHMYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTeW M  HMCTOPHUYECKUX  TpajuIUi  pa3BUTUS  OHOJOTMYECKOTO  3HAHUS, 20MOBHOCMb U
cnocobnocms 00yJaroOIUXCs PYKOBOJICTBOBATHCS B CBOEH JESATEIBHOCTH LEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKaMH, IIPUCYILIUMU CUCTEME OMOJIOrMYECKOro oOpa3oBaHusl, Hanuyue
nPasoco3Hanus FKOJIOTUUECKOHN KyIbTYpPbI, CHOCOOHOCHU CIMABUMb 1EIU U CTPOUTD KU3HEHHbIE ILIaHbI.

JINYHOCTHBIE Pe3yIbTAaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JIOCTUTAIOTCS B €JMHCTBE y4eOHOH U
BOCIIUTATEJIBHON JESITEIBHOCTH B COOTBETCTBHM C TPAaJULMOHHBIMM POCCUHCKUMHU COLUOKYJIBTYPHBIMH,



HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MIPUHSATHIMH B OOIIECTBE MPaBUIAMHA U HOPMAMH
MOBEJICHUST U CHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHMS, CAMOBOCIMTAHHUS M CaMOPa3BUTHs, Pa3BUTHS
BHYTPEHHEH MO3ULMHU JUYHOCTH, NATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOIOPSAKY, YEIOBEKY Tpyla U
CTapIieMy IOKOJICHHUIO, B3aMMHOTO YBQXKCHHS, OCpEKHOTO0 OTHOMICHUS K KYJIBTYPHOMY HACIEAHIO U
TpaauLKsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepannu, NpUpPOIE U OKPYKAOLIEH Cpelie.

JIM9HOCTHBIE pE3yNabTaThl OCBOEHUS ydeOHOro mpeamera «buosorus» JOJHKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONIUXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HIIHCH
JUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAIIUN, TTO3UTUBHBIX BHYTPEHHUX YOSXKJICHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIecTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JESTEIPHOCTH B TPOLIECCE peai3allid OCHOBHBIX HANPABJICHUI BOCIUTATEIBLHON NEATETLHOCTH, B TOM
YuClie B YaCTHU:

1) rpasIaHCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKTAHCKOW IMO3UIIMK OOYYAOMIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO YIICHA
POCCHUICKOTO 00111eCTBA;

OCO3HAHUE CBOMX KOHCTHUTYIIMOHHBIX MIPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA U MPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOW [EATEILHOCTH TNPHU CO3JAAHUM YYEOHBIX MPOEKTOB, PEIICHUU
y4€OHBIX U MO3HABATEIBHBIX 33124, BHIMOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPENENSATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMW YKU3HHU U
OOBSACHATH €€,

YMEHUE YYUTHIBATh B CBOUX JEHCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBHS JIIOACH C
Pa3HBIMH YOKIEHUSAMH, KyIbTYPHBIMU IIEHHOCTSMU U COITUATTBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TPOIIECCE COBMECTHOTO BBHITIOJIHEHHS Y4EOHBIX, TO3HABATEIBHBIX H
WCCTIE0BATENBCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHUS! K MHEHHIO OTIIOHEHTOB MPU OOCYXJICHUHU CITOPHBIX
BOIIPOCOB OHMOJIOTUYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKON JIEATEITHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh POCCHUICKOM TpakJTaHCKON HAEHTUYHOCTH, NATPUOTH3MA, YBAXEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepes PoauHON, ropAoCcTH 3a CBOM Kpai, cBOot0 PoauHy, CBOM SI3BbIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMIO M MaMATHUKAaM IPUPOJbI, AOCTHKeHusM Poccuun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCHUICKUX YYEHBIX B CTAaHOBJICHHWE M pa3BUTHE OMOJIOTUH, TOHUMAHUS
3HaYeHUs! OMOJIOTMH B MO3HAHUM 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOIO OOIIECTBA;

uaeiHas yO0exaEHHOCTb, TOTOBHOCTh K CHY)KeHHIO U 3ammure OTedecTBa, OTBETCTBEHHOCTb 3a €ro
cynp0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HApOIa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTh OLIEHMBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICh Ha MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIUTENSIM, CO3JAHUI0 CEMbM HAa OCHOBE OCO3HAHHOI'O IMPUHATHUSA
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPaIULUAMU Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIUTAHHUSI:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
criopTa, TpyZAa, 0OIIEeCTBEHHBIX OTHOIICHU;
MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPAXXEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJIEHHE MPOSIBISATH KaUYECTBA TBOPUECKOM
JIUYHOCTH;

5) ¢puznyeckoro BOCHUTAHHUS, (POPMHUPOBAHUS KYJIbTYPbI 3I0POBbSI M IMOIMHOHAILHOIO
Os1aromosy4ust:

MOHUMAaHUE U pealu3anus 3J0POBOTO U 0e30MacHOro odpasa >KM3HH (30pOBOE MUTAHUE, COOIIOACHUE
TUTHEHUYECKUX MPaBUI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHITUN U OTIbIXa, PETysapHas Quandeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (pU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;



MOHUMAaHKE EHHOCTH MPABIII UHANBUIYAILHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B CUTYaIIUSX,
YIPO’KaIOLIUX 3/I0POBBIO U XKU3HU JIIOJIEH;

OCO3HAHME TMIOCJICJACTBUI W HENPUATHUS BPEIHBIX TNPUBBIYCK (YHOTPEOJICHUSI ajaKOTOJsl, HAPKOTHKOB,
KYpEHUs);

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTH MaCTEPCTBA, TPYIOJII00HE;

TOTOBHOCTh K aKTHBHOU JIEATEIHHOCTH TEXHOJIOTHUYECKON M COIMAIBHON HANPaBIEHHOCTH, CIIOCOOHOCTh
WHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHATH TAKYIO JCSITEIBHOCTD;

MHTEpEC K Pa3IMYHBIM chepaM Tpo(ecCHOHATBHON NesITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oymymieit mpodeccuu u peann30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKU 11e1eco00pa3HOe OTHOLIEHHE K IMPHUPOAE KAaK MCTOYHUKY JKM3HM Ha 3eMJjie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHSA DKOJIOTHUYECKOW KYJIbTYphl: MPHOOPETEHHE OMBITa TUIAHUPOBAHUS TOCTYIIKOB M
OIIEHKH UX BO3MOYKHBIX TTOCJICJICTBUIA VISl OKPY>KAIOIIEH CPEJIbl;

OCO3HAaHHUE TJI00aIbHOI0 XapaKkTepa dKOJIOTHYECKUX MPOo0JIeM U MyTel UX pelieHus;

CIOCOOHOCTh HCTOJIB30BaTh MPUOOpPETAEMbIE MPU M3YUYCHUHM OMOJIOTHH 3HAHHUS M YMEHHS MPU PEIICHUH
npoOiieM, CBS3aHHBIX C palMOHAIBHBIM MPUPOIOINONb30BaHUEM (COONIOACHNE MpaBUJI TOBEJEHUS B
MpUPOJIe, HANpPABJICHHBIX Ha COXPAaHEHUE paBHOBECHS B DSKOCHUCTEMAaX, OXpaHy BHJIOB, AKOCHUCTEM,
orocdepsl);

AKTUBHOE HENpUATUE JACHCTBUM, MPHUHOCAIIMX BpEIl OKPYXKAIOIIeW MNpUPOJHON Cpele, YMEHHE
MIPOTHO3WPOBATh HEOJATONPUSITHBIE JKOJIOTHUECKHE TIOCIE/CTBHUS TMPEANPUHUMAEMBIX JICUCTBUU W
MPEeA0TBPAIIATh UX;

HaJU4Yhe PA3BUTOTO HSKOJOTHYECKOTO MBIIIJICHUS, SKOJOTHMYECKOW KYyJIbTYphI, OMBITA JEIATEILHOCTH
9KOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHHUs PYKOBOJCTBOBAThCA UMU B IT03HABATEIbHOW, KOMMYHUKAaTUBHOM
U COLMAJIBHOW TIPAKTUKE, TOTOBHOCTHM K YYACTHIO B IIPAKTUYECKON JEATEIBHOCTH 3KOJOTHYECKOU
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0OLIEeCTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMajore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa
B MOJUKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEIACTBA B3aUMOJICHCTBUS MEXKIY
JIFOJIbMU U TTIO3HAHUS MUDPA;

MOHUMaHHe CcHelu(pUKU OUOJIOTUM KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHHMU PALUOHAIBLHOTO
HAyYHOTO MBILIUICHUS, CO3JAHUU LEJIOCTHOIO MPEACTaBICHHUS 00 OKPYKalolleM MHpEe KaKk O €IWHCTBE
MPUPOJbI, 4YeJOBeKa W O00IlecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUu MpolieM
COXpaHEHUs IPUPOTHOTO PABHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHU Ui COBPEMEHHOW IMBHIM3ALMU: OOECIeUeHUs HOBOTO YPOBHS
pa3BUTHUS MEAUIIMHBI, CO3JaHHUE TEPCHEKTUBHBIX OWOTEXHOJIOTUH, CIOCOOHBIX pellaTh PECypCHbIE
mpoOieMbl pa3BUTUSL YEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TIOOATBHBIX AKOJIOTHUYECKUX MPoOIeM U
obecrnieueHus nepexoa K ycTOH4MBOMY Pa3BUTHIO, PALIMOHAIILHOMY MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB
1 (hOPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHM OHUOJOTHYECKUX 3HAHUW B ILENSAX TOBBIIICHHUS OOIIEH KyIbTypHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBLHON TPAMOTHOCTH O0yYaIOIUXCs,
dbopmMupyemMoiil mpu U3ydeHun OUOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB TIO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIHOCOOHOCTH
WCIOJIb30BaTh TMOJy4YaeMble 3HAHWUS JJIs1 aHalnu3a W OOBSICHEHWs SBJICHHH OKpPYKAIOIIEro MHpa H
MIPOUCXOJSAIINX B HEM U3MEHEHUH, YMEHHE JieNlaTh 000CHOBaHHbIE 3aKIIOYCHHS HA OCHOBE HayYHBIX (DaKTOB
Y UMEIOIIMXCS JaHHBIX C UENbIO MOJTYYeHHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIH30BATh OMOJIOTHYECKHUE 3HAHUS TSl PelIeHus] MPOOIeM B pealbHBIX
KU3HEHHBIX CUTYaIMSIX;

OCO3HAHUE IIEHHOCTM HAYYHOM  JESATENbHOCTH, TOTOBHOCTb  OCYIIECTBIISITH  IMPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMpPEpPhIBHOMY OOpa30BaHMIO W CaMOOOpPa30BaHHUIO, K AaKTHBHOMY
MOJIY4YEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH.



METAINPEIAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ylbTaThl 0OCBOCHHS y4eOHOTOo npenMeTa «bronorusy BKIIIOYAIOT: 3HAYUMBIE IS
(bopMUpPOBaHUS MUPOBO33PEHUS 00YUAIOMIMXCSI MEXKAUCIUILTHHAPHBIE (MEXKIIPEIMETHbIE) O0IIeHAy HbIE
MOHATHS, OTPAXKAIOIIIE LETOCTHOCTh HAYYHOH KapTHHBI MUpa U CHeln(UKY METOJIOB MO3HAHUS,
UCTIOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS, SBJICHUE, IPOLIECC, CUCTEMa, HAydHBIN (akxT,
MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPUSsl, UCCIIEIOBAHNE, HAOMIOACHNE, U3MEPEHHUE,
SKCTIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbIC yueOHbIE AeHCTBH (I03HABATEIbHBIC, KOMMYHUKATHBHBIE,
peryasTHBHBIE), oOecrieunBaromuye GopMupoBanue (HyHKIIMOHATBHOW IPAMOTHOCTH M COIIMATBHOM
KOMIETESHIINH 00YUYaIOIMNXCs; CIOCOOHOCTh 00YJarOINXCsl UCTIOIh30BATh OCBOCHHBIC
MEX TUCIUIIITMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHbIC y4eOHbIC ICHCTBHS B
ITI03HABATEJIBHOU U COLIUAIIBHON ITPAKTHKE.

B pesynbrate m3ydeHus OMONOTMM Ha YpOBHE CpemHero odmiero oOpasoBanusi y oOydaromerocs OyayT
cOpMHUPOBaHBI TO3HABATEIbHBIC YHUBEPCAIbHBIE YIeOHbIE EHCTBUS, KOMMYHUKAaTHBHBIC YHHBEpPCATBLHBIC
yueOHbIe ISHCTBUS, PErYJISITHBHBIC YHUBEPCAIbHBIC yueOHbIC EHCTBUS, COBMECTHAS IS TEILHOCTb.

MeranpeaMeTHbIe pe3yTbTaThl OCBOSHUS MPOTPAaMMEBI CPETHETO 00IIEr0 00pa30BaHusl JOJKHBI OTPaXKaTh:

OgJaieHne YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENEHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

MCIIOJIb30BATh TPU OCBOCHUH 3HAHUI NMPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalM3a, CUHTE3a, CPaBHEHUS,
Kiaccupukanu, o000IIeHNUs), pacKpPhIBaTh CMBICII OMOJIOTUYECKUX TOHSATHH (BBIACTATh UX XapaKTEpHBIC
TIPU3HAKH, YCTAHABIIMBATH CBS3H C JIPYTMMHU TIOHSATHSIMH);

OTIpEeNeNATh IEJH JCATEIIbHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUU UX JTOCTHIKCHHUS, COOTHOCHTH
Pe3yIbTATHI JESITEIHLHOCTH C TIOCTABICHHBIMU LIEIISIMU;

WCTIOJIH30BaTh OMOJIOTHYECKUE TIOHATHS 151 OObSCHEHUS (PAKTOB ¥ SBIICHUI )KUBOM MTPHPOIBI;

CTPOWTH JIOTHUECKHE pacCykaeHus (MHIYKTHBHBIE, JCAYKTHBHBIC, [0 AaHAJOTHH), BBISABISTH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPHBAEMBIX SBIICHUSX, (OPMYIHUPOBATH BHIBOJIBI U 3aKITFOUCHHS,

IIPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA JUISl MPEACTABJICHUS CYIIECTBEHHBIX CBSI3€l M OTHOLICHWH B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUUI Pa3HOTO POJia, BBISBIECHHBIX B Pa3JIMUHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH pELICHUs MpoOieMbl ¢ Yy4ETOM aHaIM3a MMEIOIIMXCS MaTepuabHbIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB LEJNISIM, OLIEHUBATh PUCKU
MIOCJIE/ICTBUH IEATEIBHOCTH;

KOOPAMHUPOBATb U BBINOJHATh padOTy B YCIOBMSIX PEAIbHOTO, BUPTYaJIbHOI'O M KOMOMHHPOBAHHOIO
B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NTPH PEIIEHUH )KM3HEHHBIX IIPO0IIeM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE IeHCTBUS:

BJIaJIeTh HaBBbIKAMHU Y4eOHO-MCCIIEOBATEILCKON M MPOEKTHOM JEeSATEIbHOCTH, HAaBBIKAMH pa3pelieHUs
po0iieM, CrIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB pEIIeHHs MPaKTHYECKUX
3aJja4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB [IO3HAHUS;

UCIOJb30BaTh PA3JIMYHbIC BHJbl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO 3HAHUS, €ro HHTEpIpeTalu,
peoOpa3oBaHUI0O U IPUMEHEHHI0 B YYEOHBIX CHUTyallUiX, B TOM YHCJIE IPU CO3JAaHUU Y4EOHBIX HU
COLIMAJIbHBIX MPOEKTOB;

(dbopMUpOBaTh HAyYHBIH TUIl MBIIIJICHUS, BIAJE€Th HAyYHOH TEPMUHOJIOIMEH, KIIIOUEBBIMU MOHATUSAMHU U
METOIaMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJauydl B 0OOpa30BaTEIbHOM JEATENBHOCTH M KU3HEHHBIX
CUTYyaLlUsX;

BBISBJIATH IPUUUHHO-CIIE/ICTBEHHBIE CBSA3M U aKTyaJIM3UPOBATh 3aJlauy, BbIIBUTaTh TMIIOTE3Y €€ peleHus,
HaXOJUTh AapPryMEHTHl JJs J0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3ajlaBaTh MapaMeTpbl U KPUTEPHH
peleHus;

aHAJM3UPOBATh TOJIyYCHHBIE B XOJ€ pELICHUs 3aJaud pPe3ylbTaTbl, KPUTUYECKH OIICHHMBATh MX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIATH IIeJICHANPaBIEHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOO0B IeHCTBUS B MPO(HECCHOHATBHYIO
cpeay;

YMETh MEPEHOCUTh 3HaHUS B M03HABATEIbHYIO M MIPAKTUYECKYIO 00IACTH KU3HEACATEIIbHOCTH;



YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE MJIEH, NIPEAJIAraTh OPUrMHAJIbHBIE MTOAX0/bl U PELIEHUs, CTaBUTh MIPOOJIEMBI U 3aJauH,
JIOTIYCKAIOIINE aJIbTEPHATUBHBIE PEIICHHUSL.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX WHPopManuu (TeKcTe Y4eOHOro mnocoOusi, Hay4dHO-
MOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B
WutepHere), aHaMM3UpOBaTh WHPOPMALMIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUYECKH
OILICHHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(bopMynmHpOBaTh 3ampoChl M TPUMEHSTH Pa3IMYHBIE METOIBI IMPHU TOUCKE W OTOOpEe OMOJIOTHYECKOM
nHbOpMaIK, HeOOXOIMMOH [T BHITIOIHEHUS YI€OHBIX 3a/1a4;

npuoopeTaTh OITIBIT MCIOJIb30BaHUs UH(POPMAMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMAIBHYIO (pOpMY MpeicTaBieHus] OMOJOTHYECKOW MHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIULBI, PUCYHKH U JPYTO€);

WCIIOJIb30BAaTh HAy4YHBIM S3bIK B KadyecTBE CpeAcTBa INpu paboTe c Ouosoruyeckoil mHopMmaimei:
MPUMEHATh XUMUYECKUE, (PU3MUECKHe U MaTeMaTH4YeCKHE 3HAKU M CHUMBOJIBL, (OpMyibl, abOpeBuaTypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U NMPE0OpPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIJIETh HaBBIKAMHU PACIIO3HABAHUS U 3alIMThl HHQOpMAaLMK, HHPOPMAIIMOHHOMN 0€3011aCHOCTH JTMYHOCTH.

OgiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:
1) o6enue:

OCYILIECTBJISATh KOMMYHUKALIUU BO BceX cdepax >KM3HU, aKTUBHO y4acTBOBAaTh B JUAJIOTe WJIM JTUCKYCCUU
M0 CYILIECTBY oOCyKIaemMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKIEHHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIpeAJlaraeMoi 3a/Jayd, Y4YUTHIBAaThb HHTEPEChl U COIVIACOBAHHOCTh MO3MLUNA JIpYrux
YYaCTHUKOB JIMAJIOTa WIH TUCKYCCUHN);

pacrno3HaBaTh HeBepOaJbHbIE CPEICTBA OOLIEHUS, TIOHUMATh 3HAUEHNE COLIMATbHBIX 3HAKOB, MPEATIOCHITIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYallUi, YMETh CMATYaTh KOH(QIUKTBI U BECTU IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU crioco0amMM OOLIEHHS W B3aUMOJICHCTBUS, IIOHUMATh HaMEpPEHMs IPYTrux JIIOICH,
IPOSIBJISITh YBaKUTEIBHOE OTHOIIEHUE K COOECEIHMKY M B KOPPEKTHOH (hopme (OopMylIupoBaTh CBOU
BO3PAKECHMUS,;

pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHAasI AeSITeIbHOCTD:

[IOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M HHAMBHUIYaJIbHOM pabOThl HpPHU pelIeHHH
Ouosornyeckoil  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTb  INPUMEHEHHs]  IPYIIOBBIX  (GOpM
B3aMMO/ICHCTBYS IIPU PELIeHUH yueOHOMH 3a1a4H;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEMCTBUH € y4€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaX/I0T0 4IeHa KOJUIEKTUBA,;

IPUHUMATh LEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH ACUCTBUS MO €€
JOCTH)KEHHUIO: COCTABIIATh IUIAH JCHCTBUMN, paclpelensaTh pojau ¢ yu€TOM MHEHUH y4aCTHHMKOB, 00CYKIaTh
pe3yibTaThl COBMECTHON PabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAAa M KaXKAOr0 Y4YacTHUKA KOMaHJbl B OOLIMH pe3ynbTar o
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OLIEHWBATh MJIEM C MO3UIMHU HOBH3HBI, OPUTHMHAIBHOCTH, IMPAKTUYECKOI
3HaYMMOCTH;

OCYIIECTBIIATH O3UTUBHOE CTPATETNUECKOE MOBEICHUE B PA3JINYHBIX CUTYALUSIX, IPOSIBIIATH TBOPUECTBO
1 BOOOpakeHue, ObITh HHUIIMATUBHBIM.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBHSIMH:
1) camoopraHu3amnus:

UCIOJIb30BaTh OMOJOIMYECKHE 3HAHUS JJIS BBISBJICHUS MPOOJIEM U WX PELICHUs B )KM3HEHHBIX U y4EOHBIX
CUTYaLUsIX;

BBIOMPATh Ha OCHOBE OMOJIOIMUECKUX 3HAHUU LIEJIeBbIEe U CMBICIOBBIE YCTAHOBKM B CBOMX JICHCTBHAX U
MIOCTYIKaX 10 OTHOIIEHHUIO K JKUBOU NPUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATENbHOCTb, BBISBIATH NPOOJIEMBI, CTAaBUTh U
(dbopmMynupoBaTh COOCTBEHHBIE 33]]aul B 00pa30BaTEIbHOM IEATEILHOCTH U )KU3HEHHBIX CUTYaIIUAX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PEIICHUs MPoOJIeMbl ¢ YUETOM MMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MO’KHOCTEHN U IIPEANIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;



paciupsATh PaMKH yueOHOTO MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANMOYTCHHIA;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OIICHUBATH MPUOOPETEHHBIN OTBIT; CIOCOOCTBOBATH (DOPMHUPOBAHHIO ¥ MPOSIBIICHUIO ITUPOKON IPYIHUIINH B
pa3HbIX 00JaCTAX 3HAHUH, IOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA M KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBbHOCTh, OLEHHWBATh COOTBETCTBUE
PE3YJIBTAaTOB LIEIISM;

BJIQJIETh HABBIKAMM TI03HABATENbHONW peQIIeKCMU KaK OCO3HAHHsI COBEPIIAEMBIX JICHCTBHHA U
MBICTUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB M OCHOBAHUH, UCTIOIB30BATH MPUEMBI PEPIEKCHH I OLIEHKU
CUTYallH, BbIOOpa BEPHOTO PELLIEHUS;

YMETh OIIEHUBATHh PUCKH M CBOCBPEMEHHO MTPUHUMATh PEIICHHUS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOs U APYrUX:

MPUHUMATD Cce0s1, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIUOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATHBI
[IpenmeTHbIe pe3yabTaThl OCBOCHUSI COJIEpKaHUs yueOHoro npeaMera «buonorus» Ha yriyonéHHOM
YpOBHE OpHUEHTHPOBaHbI Ha o0ecrnieueHne npoduiIbHOro 0oyueHus: ooydaromuxcs ouonoruu. OHu
BKJIIOUAIOT: crieruuieckue st OM0JIOTUY HaydHble 3HAHUS, YMEHUS U CIOCOOBI JeMCTBHI 110 OCBOCHHUIO,
WHTEPIPETAIINU U MPeoOpa30oBaHUIO 3HAHUH, BUBI ACSITEIHPHOCTH 0 TIOJYYEHUIO HOBBIX 3HAHUH U UX
MIPUMEHEHHIO B PA3JIMYHBIX YI€OHBIX, a TAK)KE B peabHbIX )KU3HEHHBIX CUTyanusx. [IpeameTHbIe
pe3yNbTaThl MPEACTABIEHBI [0 T0/IaM U3y4EHUS.

[IpenmetHbie pe3ynbTaThl OCBOEHHS ydeOHoro mpenmera «buomorms» B 10 KJ1acce JT0DKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B TO3HAHUH 3aKOHOB MPUPOJIbI U PEIICHUHU MPOOJIeM pariiOHAIBHOTO
MIPUPO/IOIIOJIL30BAHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OHMOJIOTUH;

BIIQJICHUE CHCTEMOI OMOJOrMYecKUX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIOJIAraroliue OMOJIOTHYECKHe
TEPMUHBI M TOHATHS  (KHU3Hb, KIJIETKa, OpraHu3M, MeTadoiu3M, TOMEOCTa3, CaMOPEryJsLus,
CaMOBOCIIPOM3BE/ICHNE, HACIEICTBEHHOCTh, M3MEHUHMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(knerounass teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMocomHasi TEOpHs HACJICIACTBEHHOCTH
T. Moprana), yuenus (H. W. BaBunoBa — o 1meHTpax MHOTooOpaswsi M MPOUCXOXKICHHUS KYIbTYPHBIX
pacTeHuii), 3akoHbl (€IMHOO0Opa3us IMOTOMKOB IE€PBOTO TOKOJEHHS, paCIleIJICHUs, YUCTOTHI TraMeT,
HEe3aBHCUMOro HacnefoBanus I'. MeHpensi, roMOJIOru4eckux psoB B HACJIEICTBEHHOW m3MeH4YMBOCTU H.
. BaBuioBa), MpUHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMH HAay4yHOTO MO3HAHHUS, UCIOJB3YEMbIX B OMOJIOTHMUECKUX HCCIET0BAHUAX
KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPHUMEHT);

YMEHHE BBIJICISITH CYIIECTBEHHbIE ITPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT, OJTHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuii, TpuOOB, pacTeHUi, *XUBOTHBIX M YEJIOBEKa,
CTPOEHHUSI OPTaHOB M CHCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KUZHEACSITEIbHOCTH,
MPOTEKAIOIIUX B OpPraHM3Max pAcTeHMi, >KUBOTHBIX U 4YEJIOBEKa, OMOJIOTMYECKUX IPOLECCOB: 0OMEHa
BelecTB (MeTabo/IM3M), MPEBPAIICHUS SHEPTHH, OPOXKEHHUs, aBTOTPO(GHOrO0 M TETEPOTPO(PHOr0 THIIOB
nuTaHus, (OTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeToreHesa, OSMOpuoreHesa,
MOCTIMOPHOHATBHOTO Pa3BUTHSI, PA3MHOXKEHUS, WHIUBUAYAIBHOTO DPAa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aMMO/IEHCTBHS T€HOB, F€TEPO31Ca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXAY OPraHOMAAMU KJIETKH U UX (DYHKIUSMHU, CTPOCHHUEM KIETOK
pa3HbIX TKaHeW W UX (QYHKIUSMHU, MEXKIY OpraHaMd U CHCTEMaMU OPraHOB y PAaCTEHUH, KUBOTHBIX H
YelnoBeKa U UX (PYHKIHUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB W WX (PYHKUHAMH, MEXKIYy dTaaMu OOMeHa
BEIECTB, ATallaMH KJIETOYHOTO IHWKIA W JKU3HEHHBIX IMKJIOB OPraHU3MOB, dTamamM 3MOPHOHAIBHOTO
Pa3BUTHUSL, TECHOTUTIOM U (EHOTUTIOM, (DEHOTHIIOM U (PaKTOpaMu Cpebl OOUTaHUS;

YMEHHE BBISBIATH OTIWYUTENbHBIC MPU3HAKH >KUBBIX CHCTEM, B TOM 4YHCIIE PACTEHUH, KMBOTHBIX U
YEII0BEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE apTyMEHTBI, OMOJIIOTHUYECKYI0O TEPMUHOJIOTUIO U CUMBOJIUKY IS
JI0Ka3aTelIbCTBa POJACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIIL;



yMEHHE pemaTh OHOJOTMYEeCKHe 3a7ayd, BBIBIATH INPHUYUHHO-CICACTBEHHBIE CBSI3M  MEXKIY
HCCIIEyeMBIMU OMOJIOTHYECKUMH TPOIIECCAaMU U SIBICHUSMH, JI€JIaTh BBIBOABI M IMPOTHO3BI HA OCHOBAHUH
MOJIy4EHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIMOJHATH JTA00PaTOPHBIC U MPAKTUYECKHE paboThl, COOMIOAATH MpaBHia Ipu padoTe ¢ yaeOHbIM
1 J1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, MPOBEPATh HX OSKCIECPHUMECHTAIBHBIMU CPEACTBAMH, (POPMYIHPYS IETh
WCCIICIOBAHUS, AHATTU3UPOBATH MOJTyYCHHBIC PE3YJIbTAThI U JI€TIaTh BHIBOIBL;

YMEHUE YYacTBOBATh B Y4YEOHO-HMCCIIEOBATEILCKONW paboTe MO OWOJIOTHH, SKOJOTHU M MEIUIMHE,
MIPOBOIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMyOIMYHO MPEACTABIATH MOJyYCHHBIC PE3YyIbTAThI
Ha YYEHUYECKUX KOH(EPEHIHIX;

YMEHHUE OLIEHUBATh ATHUYECKHE ACTEKTHl COBPEMEHHBIX MCCIIEJOBAHMI B 00JACTH OMOJIOTUN M MEIULIUHBI
(KIOHMpOBaHME, HUCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINpaBlICHHOE W3MEHEHHE TI'e€HOMa M CO3/IaHue
TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIECTBIIATh OCO3HAHHBIA BBHIOOP Oynaymied mnpodeccuoHaNbHON ACSITENHHOCTH B 001acTH
OMOJIOTHH, METUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIIIICHHOCTH,
yrayOnsiTh TO3HABATENbHBI HWHTEpEC, HANpaBiICHHBbIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOILEH
npodeccur U MpoJoKEHHE OHOJIOTHYECKOT0 00pa30BaHus B OPraHU3aUSIX CPEIHETO MPoGeCCHOHATIBHOTO
Y BBICIIETO 00pa30BaHMUSI.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

No HaunmeHnoBanue pa3aennoB U TeM MPOTPAMMBI KonmuectBo gacos DJIEKTPOHHBIE
n/m Bcero Konrtponbrbie ITpakruy 18(0)
eCKHue
1  bBwuonorus Kak Hayka 1 0 0
2  JKuBble CUCTEMBI U UX U3YUYCHHE 2 0 0
3  buonorus kineTku 2 0 1
4 XuMHU4YecKast OpraHu3amus KJICTKN 9 0 1
5  Crpoenue u QyHKIHH KICTKA 7 0 1
6  OOMeH BemiecTB U MPEBPAIICHUE SHEPTHH B KIIETKE 7 0 1
7 Hacnencreennas nadopmanus u peanusanus e€ B 6 0 0
KJIETKE
8 JKU3HEHHBIN UK KIETKH 5 0 1
9  Crpoenue v GyHKIIMH OPTaHU3MOB 16 0 0
10 Pa3MHOXeHHE U pa3BUTHE OPraHU3MOB 7 0 1
11 T'eHeruka — HayKa O HACJEIACTBEHHOCTH U 2 0 0
W3MEHUYUBOCTH OPraHU3MOB
12 3akOHOMEpPHOCTH HACJICJICTBEHHOCTH 12 0 0
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 7 0 1
14 T'eneruka yenoBeka 5 1 1
15 Cenexuust opraHu3MoB 6 0 0
16 buOTEeXHOJOTHUS U CUHTETHUYECKask OMOJIOTHS 8 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 8

MMOYPOYHOE INIAHUPOBAHHUE 10 KJIACC
I[NOYPOYHOE IINTAHWUPOBAHUE 10 KJIACC YIJIYBJIEHKA TEPEMOB

Ne Tema ypoka KonnuectBo 1acos /3

/i
I[aTa KOHTpPOJIbL | mpa

HBIC KTH
HN3Y4YCHUA
yi YECK

nue




1. | Uacrpykrax o Th W3yunts BBenenne 8§3 Bomp
buonorus kak KOMIUIEKCHas HayKa U Kak § ycTHO
94acTh COBPEMEHHOTO 00IIecTBa
2. | XKuBbIe CUCTEMBI U UX CBOICTBA N3yunts §1, §2 ¢11-15 Bomp
8§ ycTHO
3. | YpoBHeBas opraHu3aiys ) HBbIX CHCTEM Nzyunts §2 c. 10 Bomp §
YCTHO
4. | Ucropust OTKPBITHS U U3yICHUS KICTKH. W3zyunts §4 Bomp § yctHo
Kiterounas teopust
5. MeTo1b1 MOJIEKYIISIPHOM Y KIIETOYHOU Nzyuuts §5 Bomp § yetno
ounonorun Jlaboparopuas padota Ne 1
«M3yueHune cTpoeHUS KIETOK Pa3IuYHbIX
OPraHu3MOBY.
6. | Xumuueckuii cocTaB KiieTku. Boya u N3yuuts §6 BomIp § yerHO
MHHEpaIbHBIE BEIIECTBA
7. | Opranu4ecKkre BeIIecTBa KIETKH — OCTTKH N3yuuts §7 BOmp § yctHO
8. | CBoticTBa ¥ PyHKIINU OCITKOB N3yautsh §8 Bomp § yctHo
JlabopaTtopHnas pabota No2 «OOHapy)eHHE
OEJKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaKkuuii».
9. | Opranuveckue BEIIeCTBA KICTKH — Nzyunts §9 Bomp § yctHo
YIJIEBOBI
10. | Opranunueckue BemeCTBa KIETKH — Nzyuuts §10 Bomp § ycrro
JIATIU 1B
11. | HykneunoBbie kucinoTsl. CTpoeHHE U N3yuuts §11c. 62-64B0mp §
¢bynkun JJHK YCTHO
12. | HykneunoBsie KUcI0Thl. CTpoeHUE U NzyunTs 811 c. 65-66 Bomp §
¢bynakun PHK YCTHO
13. | Crpoenue AT® N3yants §11 c. 66 Bomp §
YCTHO
14. | O6o6meHue no Teme « XuMUIecKas [ToBTOpHTH §6-11
OpraHu3alus KIETKW»
15. | TInaszmatuyeckas MmemOpaHa Nzyuauts §12 Bomp § ycrro
16. | Knerounas crenka Jlaboparopnas padota Nzyuants §12 Bomp § ycrro
Ne3 «HMccnepgoBanue miazMonnsa u
JIETIIa3MOJIM3a B PACTUTEIBHBIX KIETKaX».
17. | lluromnasma u oAHOMEMOpaHHbBIE Nzyuants §13 Bomp § ycrro

OpraHouabl KJICTKH




18.

HOHyaBTOHOMHBIC OpraHou bl KJICTKH

W3zyuuts §14 Bomp § ycrro

19.

HememOpanHbie OpraHouIbpl KIETKA

N3zyunts §15 Bomp § yerro

20.

Anpo. IIpokapuoTnyeckas KieTka

W3zyunts §16 Bomp § yerHO

21.

O606menne «Ctpoenue u HyHKIUU
KJICTKH

IToBTOpUTE § 4—16

22.

ACCI/IMI/IJ’I?IIII/IFI U JUCCUMUWIIAIUA — JIBEC
CTOPOHBI OOMEHA BEIIECTB

Wzyuuts §17 Bomp § ycrro

23.

®epmeHTaTuBHBIE peakuuu. OepMeHTHI
JlabopaTtopHas pabota Ned «3yueHue
(epMEHTaTHBHOrO pacIIeIICHHs IEPOKCHA
BOOOpOAa B PaCTUTEIIbHBIX U )KUBOTHBIX
KJIETKaxX).

N3zyuuts §18 Bomp § ycrro

24,

IImactrnueckuii oOmen. dorocunTes.
CeetoBas (aza

N3zyunts §19 Bomp § yerho

25.

®dotocunres. TemHoBas daza. 3HaueHHE
¢dorocuHTE3a

N3zyunts §19 Borip § yerro

26.

XeMOCHHTE3

N3zyunts §20 Borip § yerho

217.

DHepreTUYecKuii 0OMeH.
[ToaroroBUTENBHBIN 1 OECKUCIOPOIHBII
STaIbI

Nzyunts §21 Borip § yerho

28.

KucnopoaHblii 3Tan 3HEpreTu4ecKoro
oOMeHa

Nzyuuts §21 Bomp § ycrro

29.

PeaKHI/II/I MAaTpUYHOI'O CMHTC3a

Nzyunts §22 Borp § yctro

30.

Buocunres Oenka

Wzyunts §23 Bomp § yerHo

31.

PGFYHHHI/IH OOMEHHBIX IMPOLECCOB B KIICTKE

Nzyuants §24 Bomp § ycrHO

32.

Penrenue 3a1a4 mo MoJICKyJISIPHOM
OHOJIOTUH

3aJauu

33.

Heknerounas ¢opma xM3HH — BUPYCHI

N3yunTth845 Borip § ycrtHO

34.

O060611eH1Ee «OOMEH BEIIECTB U
MIPEBPALICHUE SHEPTUHU B KICTKEY.

IToBTOopuTh 817 - 24

35

KiterouHslil MK U €ro nepuoabl

W3yuuts §25 Bomp § yerro

36

Martpuunsiii cuntes JTHK

Nzyauts §26 Bomp § yerHo

37

XpoMocoMbl. XpOMOCOMHBII Habop
KIJIETKH

W3yuuts §27 Bomp § yerro

38.

Henenue knetku. Muro3 JlaboparopHas
pabota Ne5 «HabmroeHue MuTosa B
KJIETKaX KOHYMKA KOpellKa Jiyka (Ha
TOTOBBIX MHKpOIpEnapaTax)y.

N3yuuts §28 Bomp § yerro




39.

00600ueHue «KU3HEHHBIN UK KIESTKW.

[ToBToputs § 25 - 28

40.

OpranusMm Kak eIMHO€ LIETI0e

N3zyunts §29 Bomp § ycTHO

41.

TxaHu 1 oprassl

Nzyunts §30 Bomp § ycTHO

42.

Omnopa Tena y pacteHuit u
0ECII03BOHOYHBIX JKUBOTHBIX

N3zyunts §31 Bomp § ycTHO

43.

CkeneT m03BOHOYHBIX JKUBOTHBIX

N3zyunts §31 Bomp § ycTHO

44

JIBHKEHHME OPraHU3MOB

N3zyunts §32 Bomp § ycTHO

45

CkenetHast MycKyJaTypa

N3zyunts §32 Bomp § ycTHO

46

[Intanue oprann3zMoB

N3yuuts §33 Bomp § ycTHO

47

JIpIxaHue oprann3mMoB

Nzyunts §34 Bomp § ycTHO

48

TpaHcmopT BEIIECTB y OpraHU3MOB.
KpoBooGpaienue

N3yuuts §35 Bomp § ycTHO

49

JIumpooobpamenne. Kpossb

N3yunts §35 Bomp § ycTHO

50

Beinenenue y opranusmMoB

N3yants §36 BoOmp § YyCTHO

o1

3anmra OpraHu3mMoB

W3yunts §37 Bomp § yCTHO

52

NMMyHHUTET U UMMYHHAasl cUCTEMa

Nzyunts §37 Bomp § ycTHO

53

Pa3znpaxxumocTs u perynsuus y
OpraHU3MOB

Nzyunts §38 Bomp § ycTHO

54

['ymopanbHas perymsius y opraHu3MoB

Nzyunts §38 Bomp § ycTHO

55

O6006menue «CtpoeHue u GyHKITMH
OpraHu3MOB»

IToroputs § 29 — 38

56

(DOpMBI Pa3MHOKCHUA OPraHu3MOB

Nzyunts §39 Bomp § ycTHO

57

Meiio3s

Nzyuauts §40 Bomp § ycTHO

58

[IpenzapoapliieBoe pa3BUTHE.

I'amerorenes y xuBoTHbIX JIabopaTopHas

pabota Ne6 «M3yueHue cTpoeHus
TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Nzyuauts §41Bomp § ycTHO

59

OHJ'IOI[OTBOpeHI/Ie u 3M6pI/IOHaJ'IBHOG
Pa3BUTHUC KUBOTHBIX

Nzyuauts §42 Bomp § ycTHO

60

Poctn Pa3BUTUC JKUBOTHBIX

Nzyauts §43 Bomp § ycTHO

61

Pa3zMmHokeHue u pa3BUTUC paCTeHI/Iﬁ

W3zyuuts §44 Bomp § ycTHO

62

O6o06muienne «Pa3MHOXKEHNE U pa3BUTHE
OpraHH3MOBY»

IToBToputs § 29 — 45

63

I/ICTOpI/IH CTAHOBJICHUA U pa3BUTUA

W3zyunts §46 Bomp § ycTHO




T'CHCTUKU

64 | OCHOBHBIC TCHETHYCCKUE TTOHATHUS U Usyuuts §47, 48 Bomp §
CHUMBOJIbl. METOAbl TEHETUKU YCTHO
65 | MoHOTHOPHTHOE CKpPEIMBAHHE Nzyuuts §49 Bomp § ycTHO
66 | IlosHOE M HEMOJTHOE TOMHHUPOBAHUE Nzyuuts §50 Bomp § ycTHO
67 | Ananmu3upyroliee CKpeuBaHue Uzyauts §501 Bomp § ycTHO
68 | JdurnOpuaHoe CKpenuBaHue Uzyauts §52 Bomp § ycTHO
69 | CueruieHHOE HAC/ICIOBAHKUE TPU3HAKOB Wsyunts §53 Bomp § ycTHO
70 | XpoMocoMHast TEOPHS HACJIEACTBEHHOCTH N3yuuts §53 Bomp § ycTHO
71 | I'enetuka momna N3yuuts §54 Bomp § ycTHO
72 | MHO>EeCTBEHHOE JCHCTBHE U Wsyunts §55 Bomp § ycTHO
B3aMMO/ICHCTBHE T'E€HOB
73 | B3auMoielicTBHE HEAIJIENBHBIX T€HOB N3zyants §56 Bomp § ycTHO
74 | B3auMoaeicTBHIE HEAUIEIbHBIX TEHOB Nsyunts §56 Bomp § ycTHO
75 | Peurenue 3a1a4 o T€HETHUKE 3a7a49n
76 | O0o6meHne «3aKOHOMEPHOCTH [MosTopuTh § 49 — 56
HAaCJIEACTBEHHOCTHY
77 | I3MeHYMBOCTD MTPU3HAKOB N3yuuts §5 7BOMp § yCTHO
78 | MoaubukaoHHass K3MEHYHBOCTh Nzyunts §58 Bomp § ycTHO
JlabopaTtopnas pabota No7
«MccnenoBanmne 3aKOHOMEPHOCTEH
MOIU(DUKAITMOHHOW U3MEHYMBOCTH.
[TocTpoeHre BapualiMOHHOTO Psaa U
BapUallMOHHOW KPUBON».
79 | HacnencTBeHHass ”3MEHYHUBOCTD. N3zyuuts §59 Bomp § ycTHO
KomOuHaTrBHAsS H3MEHYHBOCTD
80 | I'enoTunuueckue MyTanuu. MyranuoHHas Nzyauts §60 Bomp § ycTHO
M3MEHYUBOCTh
81 | 'eHOTHIIMYECKHE MYTAIIUU Uzyuuts §60 Bomp § ycTHO
82 | 3aKOHOMEPHOCTH MYTAIIHOHHOTO Nzyunts §61 Bomp § ycTHO
npoiiecca
83 | O606meHne «3aKOHOMEPHOCTH [Tosroputs § 57 — 61
U3MEHUYHBOCTH»
84 | 'enom uenoBeka Nzyunts §62 Bomp § ycTHO
85 | MeTropl M3yueHUsI TEHETUKH YeIOBeKa Nzyuauts §63 Bomp § ycTHO

JIaGopatopHnas paborta Ne8 «CocraBienue
Y aHAJIM3 POJIOCIOBHOM».




86

HaCJIel[CTBeHHBIe 3a00JIeBaHUs YeIOBEKa

W3zyunuts §64 Bomp § ycTHO

87 | 3HayeHne reHeTUKH Ul MEIUIIUHBI Nsyuuts §6580mp § ycTHO

88 | O6oOmenne «I'eneTnka — Hayka o 3a1a4u
HACJICJACTBEHHOCTH U K3MCHUHUBOCTHY,
Pemenue 3anau

89 | Cenexius Kak IpOIIECC U HAayKa Uzyunts §66 Borp § ycTHO

90 | UckyccTBeHHBIN 0TOOD N3yuuts §67 Bomp § ycTHO

91 | DkcriepuMeHATBHBIN MyTareHes. Mzyunts §68 BOmp § ycTHO
[Tosydyenune MoOaUIIIONI0B

92 | BayrpuBHI0Bas THOPUAU3AIINS. Nsyuuts §69 Bomp § ycTHO
I'eTeposuc

93 | OTmanéunasi ruOpUIU3aAUS Nsyunts §70 Bomp § ycTHO

94 | HocTtmwkeHus cenexkiuu B Poccun npe3eHTanus

95 | buoTexHOJIOTHS KaK OTPACITh N3yuuts §71 Bomp § ycTHO
MIPOU3BOJICTBA

96 | MukpoOHoIoTHYecKas TEXHOJIOTHS N3yuuts §72 BONp § YCTHO

97 | KinerouyHasi TEXHOJIOTHS ¥ HEDKeHepHs (Ha N3yuuts §73 Bomp § yCcTHO
MpUMepe pacTCHU)

98 | KierouHast TEXHOJIOTHS ¥ HEDKeHepHs (Ha Nzyuuts §73Bomnp § ycTHO
puUMepe )KUBOTHBIX )

99 | XpoMocomHas U TeHHas HHKEHEPHUs Wzy4uts §74 BOIp § yCcTHO

100 | MeauiuHcKre OMOTEXHOJIOTHH. npe3eHTanus
JocTmwkenus buorexnosoruu B Poccun

101 | O606meHHe «CeneKIus OPraHu3MOBY IMoBTOpUTH § 66 - 74
«buoTtexHomorus». Mrororas
KOHTPOJIbHAS

102 | O0o6enue mo paszaeny «buosorus. HET

buonornueckne Cucremsl u mpoucCChb»

O01mee KoMMIeCTBO YacoB 1o mporpamme 102

orpann4eHHOM oTBeTcTBeHHOCThIO « O] MHEMO3MHA»

YYEBHO-METOIUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAUJIBI VIS YYEHUKA
* buosorus. buonoruueckue cuctemsl u nmpoieccel, 10 kmace/ Tepemos A.B., ITerpocoBa P.A., O0miecTBo ¢

METOANYECKHUE MATEPUAJIBI JJI1 YUUTEJIA

3axapos, B. b. Meroauueckoe mocooue B. b. 3axaposa, C. I'. MamonToBa, H. U. Conuna, E. T. 3axaposoii

«buonorus. Obmias ouosnorus. 10 kmace. Yrryonéuusiit ypopenby» / B. b. 3axapos. — M. : JIpoda




HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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