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OenepanbHas pabouass mporpamma Mo ydeOHomy mnpenmery «buonmorus» (yriyOE€HHBIHI
ypoBeHB) (mpeameTHas o0nacTh «ECTeCTBEHHO-HAYYHBIE MPEIMEThI») (Jajnee COOTBETCTBEHHO —
nporpaMma Mo OHOJIOruH, OMOJIOTHSA) BKIIIOYAET MOSCHUTEIBHYIO 3alKCKy, COAep)KaHHe OOydeHHs,
IUTAHUPYEMBbIE Pe3yNIbTaThl OCBOCHUSIIIPOTPAMMBbI 10 OMOJIOTHH.

[losicHuTenpHas 3amycka OTpa)xkaeT oOIIue eI U 3a]]a4i U3YYeHUs OMOJIOTUH, XapaKTEPUCTHKY
MICUXOJIOTHYECKUX MPEANOChUIOK K €€ M3y4yeHHUIO0 O0YyYaroIMMHUCA, MECTO B CTPYKType Y4eOHOro
IUIaHa, a TaKKe MOAXOAbl K OTOOpY coAep KaHMs,K ONPENSICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB U
K CTPYKTYp€ TEMaTH4ECKOIO MJIaHUPOBAHUSI.

Copepxanve oOyueHUS PaCKpbIBAET COAEPKATEIbHBIE JMHUM, KOTOPBIE IPEAJIAraroTcs is
0053aTeNIbHOT0 U3YyYEHHS B KaXK/IOM KJlacce Ha YPOBHE CpeJlHero o0ero oopa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOCHUS MPOrPaMMbl MO OHOJOTHMU BKJIIOYAIOT JUYHOCTHBIE,
MeTanpeMETHbIE PEe3yIbTaThl 32 BECh MEPHO]] 00yUeHHUsl HAa YPOBHE CPEHEro 00IIero oopa3oBaHus, a
TaK)Ke MpeIMETHBIE JOCTHXKEHUS 00YyJaroIIerocs 3a Kak/Jplii roJ; 00y4eHusl.

MNOACHUMTEJIBHAS 3AIINCKA

[IporpamMma 1mo OMOJIOTHH HA YPOBHE CpeaHETO 00Iero odpazoBaHusi pa3paboTaHa HA OCHOBE
O®enepanbHoro  3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Oenepanuny, @PI'OC COO, Konneniuu npenoaaanus yueOHOro npeameTa «buonorus» u 0CHOBHBIX
MOJIOKEeHUH (eaepanbHON paboueit mporpaMMbl BOCITUTAHHUSL.

VueOnblii mpeamer «buonorus» yriyonéunoro ypoBHs u3yudenus (10-11 kiacc) sBisercs
OJTHUM M3 KOMIIOHEHTOB MpeaMeTHOM obnactu «EcTecTBeHHO-HayuHble mpeameTs». CoriacHo
nonoxkeHusM GI'OC COO mnpodunbHbie yuyeOHbIE MPEIMEThl, U3ydaeMble Ha YIrIyOJIEHHOM YpOBHE,
ABIISIOTCS  criocoboM uddepeHanuy o0y4eHHss Ha YpPOBHE CpelHero oOImero oOpa3oBaHMsS U
NpU3BaHbl OOECIEYUTh MPEEMCTBEHHOCTb MEXKJY OCHOBHBIM OOLIUM, CPEIHUM OOIIMM, CpEeIHUM
npodecCHOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpemst Kbl U3 3TUX y4eOHBIX MpPEAMETOB
JIOJDKEH ObITh OPUEHTUPOBAaH Ha MPHUOPUTETHOE pELIeHHe 00pa3oBaTeNbHbIX, BOCIHUTATENIbHBIX
U Pa3BUBAIOIIUX 3a/la4, CBA3aHHBIX C MpodopueHTanuel oO0y4aromUXCsl M CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOH 00jacTH HaydyHOTO 3HaHUs, CBS3aHHOTO ¢ OWOJIOTHEH, MeAMIMHOH,
DKOJIOTHEN, TICUXOJIOTHEHN, CIIOPTOM HJIM BOCHHBIM JIETIOM.

IIporpamma o Ouosoruu Ja€T NnpeacTaBlIeHUe O LEeNU U 3ajadyax U3y4eHus: yueOHOro rnpeamera
«buonorus» Ha yrnyOia€HHOM YpOBHE, ompenenser o0s3arenbHOe (MHBAPHMAHTHOE) MPEIMETHOE
coJlep’KaHue, €ro CTPYKTypUpOBaHHME IO paszjieiaM W TeMaM, paclpeleleHre Io Kiaccam,
PEKOMEHIyeT IOCIIEI0BAaTeIbHOCTh M3yUeHUs yueOHOro MaTepuajia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, IOTUKH
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y4eOHOro Tporiecca, BO3PACTHBIX OCOOEHHOCTeH oOydaromuxcs. B mporpamme mo Ouosioruu
peaqM30BaH HIPUHLMI IPEEMCTBEHHOCTH C H3yYEHHEM OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOILIETO
oOpa3oBaHus, Oyarojapsi yeMy I[POCMATPUBACTCS HANPABICHHOCTh Ha IOCIENYyHOllee pa3BUTHE
OMOJIOTMYECKUX  3HAaHUM, OPHEHTUPOBAHHbIX Ha  (POPMUPOBAHHE  E€CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, 3KOJOTMYECKOr0 MBILIUIEHHs, IPEICTaBICHUH O 310pOBOM o0pa3e XKHU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIICHUS K OKPY)KaIoLIel MpupoaHoil cpene. B mporpamme mo Guonorun
TaKXe IMOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buonorus» B peanuzauuu tpedoanuit ®I'OC
COO K mIaHUPYEMbIM JTMYHOCTHBIM, METAIIPEIMETHBIM M MPEIMETHBIM pe3ylibTaTaM OOY4EHHUS U B
(OpMHpPOBAaHUN OCHOBHBIX BHOB Yy4eOHO- ITO3HABATEIbHOM JEATEIHHOCTH OOYYaroIUXCS 10
OCBOCHUIO COJICP KaHUS OMOJIOTUYECKOTO 00pa30BaHUs HA YPOBHE CPEIHETO OOIIET0 00pa30BaHusI.

VYuebublii mpeamer «buonorus» Ha YpOBHE CpEAHEro oOmero oOpa30BaHUS 3aBEpIIACT
Ouonornyeckoe oOpa3oBaHHE B INKOJIE€ W OPUEHTHPOBAH HA PACHIMPEHHE U YIIyOJeHHE 3HAHUMA
00yJaromuxcst 0 )KMBOH MPUPOJIE, OCHOBAX MOJEKYISIPHON M KIETOUYHOW OMOJOruu, SMOPHUOJIOTHUH H
OMOJIOTUM Pa3BUTHSL, FEHETUKH, CEJIEKIIUU, ONOTEXHOJIOTUH, 3BOJIIOLMOHHOTO YUYEHHUS U 3KOJIOTUH.

Nzyuenmne yueOHOro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
HOJrOTOBKY OOYyYaroIMXCsl K MOCIEIYIOEMY MMOJIyYeHUI0 OMOJIOTHYecKOro o0pa3oBaHus B By3aX U
OpraHu3alUsaX CpeAHero mnpodeccuoHanbHOro obpazoBaHus. OCHOBY €ro CoAep)KaHUs COCTaBISET
cucreMa OMOJIOTMYECKMX 3HAHUM, MOJYYEHHBIX HPU M3YYEHUH OOYYaroIMMUCS COOTBETCTBYIOLIUX
CHUCTEMaTHUYECKUX pa3JesioB OMOJIOIMU Ha YPOBHE OCHOBHOTO oOuiero oopa3zoBanus, B 10—11 knaccax
9TH 3HAHUSA TOJY4YaloT pa3BUTHE. Tak, paclmIMpeHbl M YriyOsjeHbl OMOJOrMYECKHE 3HAHUSA O
pacTeHusIX, KUBOTHBIX, I'pubax, OakTepusax, OpraHu3Me 4yesloBeKa, OOLIUX 3aKOHOMEPHOCTSIX JKU3HHU,
JIONIOJIHUTENIBHO BKJIKOYEHBl OHOJOIMYECKHE CBEICHMs IPHUKIAJHOIO M IIOUCKOBOI'O XapakTepa,
KOTOpPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI U MOCIEAyIoIIero Beidopa npodeccuu. BosmoxHa
TaKXKe HMHTerpanusi OHOJOIMYECKHMX 3HAHUH C COOTBETCTBYIOLIMMM 3HAHMUSAMH, IOJTY4YE€HHBIMU
o0yJaromuMHcs NP1 U3y4eHUUPU3NKN, XUMHUH, Teorpaduu 1 MaTeMaTHKH.

CrtpykTypa mnporpaMMbl MO OHOJIOTUM OTpa)kaeT CHUCTEMHO-YPOBHEBBI M 3BOJIOIMOHHBIN
NoAXO0JAbl K u3ydeHuto Ouonoruu. CorlacHO UM, H3Y4yalOTCS CBOWCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIE JJIs )KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpPraHU3allUY, IBOJIIOLMK OPTaHUYECKOT0 MUpPA HA
3emite, coxpaHeHUs1 OMOJIOTHYECKOTO pa3HOO0Opa3us rmiaHeThl. Tak, B 10 kjacce M3ydarOTCsi OCHOBBI
MOJIEKYJISIPHOM M KJIETOUHOI OMOJIOruH, SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJEKIIUH,
OMOTEXHOJIOTMH U CHHTETHYECKON OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HAHUS 00ydaromuxcs no OOTaHUKe,
300JI0TUH, aHATOMUH, PU3NOJIOTUHN YETIOBEKA.

VYueOubiii mnpeamer «buonorusi» mpu3BaHa O00€CEUUTh OCBOEHHE  OO0yYarolIMMHUCA
OMOJIOTHYECKUX TEOPHM M 3aKOHOB, WAEH, MPUHIUIIOB M MPaBWII, JISKALIIUX B OCHOBE
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COBPEMEHHON €CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa, 3HAHUH O CTPOCHHH, MHOTO0Opa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISINH, OMOLIEH03a, SKOCUCTEMBI, O BBIAAIOIIUXCS HAYYHBIX
JTOCTHKEHUSIX, COBPEMECHHBIX HCCIIEAOBAHUAX B OMOJIOTHH, MPUKIAIHBIX ACHEKTaX OMOJIOTHYECKUX
3HaHui. [|JIg pa3BUTHS UIIOAJIEPKAHUS HHTEpEca 00yJaronuXcs K OMOJIOTUU HAPSIY CO 3HAUUTEIIBHBIM
00BEMOM TEOPETUYECKOTO MaTepualia B COJCPKAHUHM MPOTPAMMBI 1O OHOJOTHH MPETYCMOTPEHO
3HAKOMCTBO C HMCTOpUCH CTAHOBJICHUS W PA3BUTHS TOW WM WHOW 00JacTH OMOJIOTHH, BKJIAJIOM
OTEUYECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHHE BaXKHEUIINX OHMOJIOTMYECKUX U IKOJIOTUYECKUX
po0Jem.

Lenp u3yuenuss yuyeGHoro mnpeamera «buonorus» Ha yrayOia€HHOM ypOBHE — OBJIAJICHHE
00y4JalOIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra W TPUOOpPETCHHE YMEHHM WCIONb30BaTh OSTH 3HAaHUA B (OPMUPOBAHUU HWHTEpeca K
onpeaenéHHoN 00macTi MpodecCHOHATBHON IeATeNbHOCTH, CBSI3aHHOW ¢ Owuosioruedd, WU K
BbIOOPY y4eOHOro 3aBelleHus I MPOJOJIKEHHsI OMOJIIOTMYECKOT0 00pa3oBaHusl.

Joctuxkenune 1end u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YypOBHE
o0ecrieunBaeTcs pelIeHUEM CIEIYIOINX 3aau:

OCBOCHHE OOYYAIONIUMUCS CHCTEMbl OHMOJIOTHYECKHX 3HAaHWUH: 00 OCHOBHBIX OMOJOTHYECKHX
TEOPHSIX, KOHIICTIHAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U TIPaBHIIAX, COCTABJISIFOIITIX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KapTHHY MHpPA; O CTPOECHUU, MHOTOOOpa3uu U OCOOEHHOCTSIX
OMOJIOTHYECKUX CUCTeM (KJIeTKa, OpraHu3M, NOMyNslus, BHJI, OuoreoneHo3, Ouocdepa); o
BBIIAIOIINXCS] OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCS C METOJAMU MO3HAHUS >KMBOWU MPHUPOIBI: HCCIEA0BATEIHCKUMUI
MeToaMH OUOJOTHYECKUX HAyK (MOJEKYISIPHOU M KJIETOYHOU OWMOJIOTHH, SMOPUOJIOTHH W OUOJIOTHH
pPa3BHUTHS, TCHCTHKH W CEJICKIMH, OMOTCXHOJIOTMM W CUHTCTHUYECKON OHMOJIOTHH, IMAaJICOHTOJIOTHH,
9KOJIOTHH); METOJIaMH CaMOCTOSTEIHLHOTOIPOBEICHUSI OMOJIOTMYECKUX HUCCIICIOBAaHUI B 1aboparopun
U B Iipupo/ie (HaOmroieHne, n3MepeHne, SKCIIEPUMEHT, MOIEIUPOBaHNUE);

OBIIaJICHHE OOYYAOIIMMHCS YMEHUSIMHU: CaMOCTOSITEIbHO HaXOAWUTh, AaHAIU3UPOBATh W
UCIIONIb30BaTh OMONOTHYECKYI0 HH(POPMAIUIO; MOJB30BaThCAd OHOJOTHYECKOH TEPMUHOIOTUEH U
CUMBOJIMKOW; yCTAaHABIMBATh CBSI3b MEXKIY Pa3BUTHEM OHOJOTHH U COLIMAIHHO-KOHOMHYECKUMHU U
HKOJIOTUYECKUMH TPOOIeMaMH YeJIOBEUECTBa; OIICHUBATh  IOCJIEACTBUS  CBOEH  JCATEIHHOCTH
o OTHOIICHUIO K OKpYXarolle HpupogHONW cpene, COOCTBEHHOMY 3I0pPOBbI0 U 3/I0POBBIO
OKpYXaloIMUX JtoJel; O0OOCHOBBIBaTH U COONIIOATh MEphl MPOPUIAKTUKY HMHOEKIIMOHHBIX
3a00yieBaHUl, TIpaBUiia TOBEAEHUS B TMpupoie U obecnedeHus OE30MacHOCTH COOCTBEHHOMN
JKU3HEACATENIbHOCTH B YPE3BBIYAMHBIX CUTYyallUsIX HIPUPOAHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHSIB 001acTH OMOJIOTHH;

pazBuTHEe Yy OOYYaIOIIUXCS WHTEIEKTYalbHBIX W TBOPYECKHX CHOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOLIMMHUCS OTKPBITUSMUA U COBPEMEHHBIMHU
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UCCJIEIOBAaHUSIMH B OHMOJIOTHH, pEIIAEMbIMU €10 MpoOJieMaMHu, METOIOJOTHEeH OHOJIOTHYECKOTrO
UCCJIEIOBAHMSI, IPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUM, pelIeHUs OMOJOTHYECKUX 3ajad,
MOJIEIIUPOBAHMS OMOJIOTHYECKIX O0BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Yy OOYYAIOMIUXCSl IICHHOCTHOTO OTHOIICHHWS K JKMBOM MPUPOJE B IIEIIOM U K
OTIICTbHBIM €€ O0BEKTaM M SIBJICHHUSM; (JOPMUPOBAHUE IKOJIIOTHUUECKOM, T€HETHUYECKONH TPAMOTHOCTH,
001Ie# KynbTyphI MOBEACHHSI B IPUPOJIC; HHTETPALMUECTECCTBCHHO-HAYYHBIX 3HAHMUIA,

npuoOpeTeHrne OOYyJYaAIONUMUCS KOMIIETGHTHOCTH B PAaIlMOHAIBLHOM MPHUPOAOINOIE30BAHUN
(cobmo/ieHue TpaBuUJl MOBEIEHUSI B MPHUPOJAE, OXpaHbl BUIOB, IKOCHUCTEM, OHOC(heEpbl), COXpAaHEHUU
COOCTBEHHOTO 3JI0POBbSI U 3/I0pPOBbS OKpYXKAIOLIUX JtoJel (coOmoieHuss Mep NpodUIaKTUKU
3a0oneBaHui, oOecrieueHue O€30MaCHOCTU JKU3HENEATEIBHOCTH B UYPE3BBIYAWHBIX CUTYalMsIX
NPUPOJHOTO M TEXHOTEHHOI'O XapakTepa)  Ha OCHOBE UCIIOJIb30BAHUS OMOJIOTMYECKHIX
3HAHUW W YMEHUUB IOBCEAHEBHOM KM3HU;

CO3/IaHH€  YCIIOBUH  JUIsi  OCO3HAHHOrO  BbhIOOpa  OOYYAIOIIMMHUCA  WMHIWBUIYaIbHOU
o0Opa3oBaTeNbHOI TPaeKTOPUH, crocoOcTByroOIIEH MOCIEAYIOIEMY
npo(ecCHOHANFHOMY CaMOOMPEICIICHNUI0, B COOTBETCTBHHM C HHAWBHIYaTbHBIMH HWHTEpECaMU U
NOTPEOHOCTSIMU PETHOHA.

Oo0111ee yKco 4acoB, PEKOMEHIOBAaHHBIX JJIs1 U3y4YSHHs OMOJIOTHUH Ha YIITyOJIEHHOMYpPOBHE, 4Yaca:
B 10 ximacce — 68 yacoB (2 yaca B HEZICIIO).

OTb60p opraHu3anuoOHHBIX (OPM, METOJIOB U CPEIACTB OOyUEHHUST OMOJIOTHUU OCYIICCTBIISCTCS C
yu€ToM crnenuuKd ero COoAepXaHWA W HANPaBICHHOCTHHA MPOJIOJIKEHHE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3aIusaX cpeHero npohecCuoHaIbHOTO U BRICIIET0 00pa30BaHUsI.

OO0s13aTeNIbHBIM  YCIIOBHEM IIpU  OOyueHUM OHOJOrMM Ha YriayOJIEHHOM YpOBHE SIBJISETCS
poBeJIcHUE JTa0OPATOPHBIX W MPaKTHYECKUX padoT. Takke ydacthe oOydaromUXCsi B BBITIOJHCHHUH
NPOCKTHBIX W y4eOHO-MCCIIEOBATENBCKUX padoT, TEeMaTHKa KOTOPBIX ONpEACISIeTCS y4YUTEIeM Ha
OCHOBE UMEIONINXCS MAaTEPHATHLHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.
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COJEPKAHUE OBYYEHUSI!

10 KJIACC

Tema 1. buoJsiorusi kak Hayka

CoBpemeHHass Ouojoruss — KOMIUIEKCHas Hayka. Kparkas ucTopusi pa3BUTHS OHOJIOTHH.
Buonornyeckue Hayku 1 u3ydaemble UMH IpoOaeMbl. DyHIaMeHTaNbHbIE, TPUKIIAJHBIE U TIOMCKOBBIC
Hay4HbIE UCCIIEZIOBAHUS B OMOJIOTHH.

3HayeHne OMOJOTHH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa.
[Ipodeccun, cBszanHple ¢ Ouojorued. 3HaYeHHE OHOJOTMUB MPAKTHYECKOW ACATEITBHOCTH
YeJIOBEKA: MEJULIMHE, CEIIbCKOM XO0351CTBE, IPOMBIIIJIEHHOCTH, OXPAHE IIPUPOJIBIL.

JlemoHcTpamnuu

[Moptpetsr: Apuctrorens, Teodpact, K. Jlunneir, XK.b. Jlamapkx, Y. [apsun,¥Y. [apseii,
I Mennens, B.M. Bepnanckuii, W.II. IlaBnoB, W.M. Meunuko, H.. Basunos, H.B.
Tumodees-Pecobckuii, k. Yorcon, @. Kpuk, /I.K. benses.

TaOnuis! u cxeMbl: «CBsi3b OMOJIOTUY C IPYTUMH HayKaMn», «CrucreMa OMOIOrHYecKUX HAYK.

Tema 2. ’KuBble cucTeMbl 1 X H3y4YeHH e

XKuBble cuctembl Kak npeaMmer u3ydeHus Ouosoruu. CBOMCTBa JKMBBIX CHUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, ITUCKPETHOCTb U LIEJIIOCTHOCTb, CIOKHOCTb M YHNOPSJAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOPIaHM3aLUs, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb, W3MEHYMBOCTb, POCT U
pa3BuUTHE.

YpoBHM  OpraHu3zaluy  KUMBBIX  CHUCTEM:  MOJIEKYJISAPHBIM,  KIETOYHBIA,  TKAHEBBIM,
OpraHMW3MEHHBIH, MOMYJISIMOHHO-BUIOBOW, SKOCHCTEMHBIH (OMOTreOneHOTHYeCKui), OnochepHsbIii.
[Tpoueccrl, mpoucxoasue B KUBbIX cucreMax. OCHOBHbIE NMpU3HAKKU >kUBOro. JKu3Hp kak (opma
CylecTBoBaHus MaTtepuu. Hayku, nzydaroniye ;KMBble CUCTEMBI HAa Pa3HBIX YPOBHSX OpraHU3aLHH.

N3yuenne >xuBBIX cucteM. Mertoasl Ouosornueckoid Hayku. HaOmronenwe, u3MepeHue,
AKCIIEPUMEHT, CUCTeMaTu3anus, metaaHanu3. [[oHsITHE O 3aBUCMMOM M HE3aBHCUMOM IMEPEMEHHOM.
IInanupoBanue skcriepuMenTa. [loctanoBka u npoBepka runore3. HymeBas runoresa. Ilonstue
BbIOODKM U €€ J0CTOBEpHOCTh. Paz0poc B OHonormueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX  pe3yibTaToB. IIpUumMHBI UCKaXEHWS  pe3ylbTaToB dKcrnepuMmeHTa. [loHsaTne
CTaTUCTUYECKOIO TECTA.

JeMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHBIE MPU3HAKU KHU3HU», «bUoIOrHYecKre CUCTEMBDY,

«CBoiicTBa XHUBOM MaTepumn», «YpPOBHM OpraHU3alMU >KUBON NpUpoAb», «CTpoeHHE >KUBOTHOU
KJIeTKN», «TKaHM KXUBOTHBIX», «CHCTEMBl OPraHOB YEJIOBEYECKOIO OpraHu3Ma», «buoreoneHosy,
«buochepay, «MeTo bl H3yUESHHSI ) KUBOU TPUPOIBI.
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O6opynoBanue: 1adbopaTopHOe 000PYAOBaHHUE JJIS MPOBEACHUS HAOIIOICHUN, U3MEPECHUA,
OKCIEPUMEHTOB.

[IpakTudeckas pabora

«Hcmonp3oBanue Pa3JIMYHBIX MCTOAOB IIPHU U3YUCHUHU JKUBLIX CUCTCM».

Tema 3. BuoJsiorusi KieTKu

Krnetka — crpykTypHO-(DyHKIIMOHANIbHAS €IMHULIA )KUBOTO. VIcTOpust OTKpBITUS KIETKU. PaGoThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHOBHBIC
IIOJIOKEHUSI COBPEMEHHOM KIIETOYHOM TEOPHH.

MeTtoabl  MOJIEKYJISIDHOM ¥ KJIETOYHOH  OHMOJOTMM: MHUKPOCKOMHUSA, XpomaTorpadus,
3NIeKTpohope3, METOT MEUEHBIX aTOMOB, UG depeHInaIbHOE HEHTPUPYTUPOBAHUE, KYIHbTHBUPOBAHUE
KieTok. M3ydyeHue GUKCUPOBAHHBIX KIETOK. OJeKTpoHHas MuKpockomnusa. KondokanpHas
MUKpockomnus. BuranbHoe (MpuKU3HEHHOE) N3yUeHUE KIIETOK.

JeMoHcTpanyu

[Moptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K.M. bap. TaGmuis

n  cxeMbl: «CBETOBOM  MHMKPOCKOI», «INEeKTPOHHBIN MHUKPOCKOID,

((I/ICTOpI/IH Pa3BUTHA MCTOJ0B MUKPOCKOIIHHY.
O6ODVI[OBaHI/Ie: CBETOBOM MHUKPOCKOII, MUKPOIIPCIIaApaThl PaCTUTCIIbHbIX,
JKHUBOTHBIX U 6aKT€pI/IaJII)HI>IX KJICTOK.

[TpakTnueckas padbora
«M3yyeHne  MeTONOB  KJIETOYHOH  Owomormm  (xpomatorpadus, anexTpodopes,
muddepennmanbHoe nenTpudyruposanue, [ILIP)».

Tema 4. XuMu4yeckasi opraHu3anus KJIeTKU

XHAMHUYECKHNA COCTAaB KIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI. Bosna u €€ posb Kak
pacTBOpUTEINS, peareHTa, y4acThe B CTPYKTYPUPOBAaHUM KJIETKH, TEIJIOpEeryisauud. MuHepaabHble
BEIIIECTBA KJIETKU, UX OHoJIorHYecKas poiib. Pojb KaTHOHOB M aHUOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. bruonornueckue nonumepsl. benku. AMMHOKHCIOTHBIN COCTaB
6enkoB. CTpykTypbl OenkoBoi MoJekyisl. IlepBuuHas cTpykTypa Oenka, NeNTHIHAs CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUYHas CTPYKTYpbl. [lenaTypanus. CpolictBa OenkoB. Knaccudukanus
6enkoB. buonornueckue ¢pyHkun 6enkoB. [IproHsL.

VYrneBonbl. MoHOcaxapuipl, AUCaxXapuibl, OJUTOCAXapuabl U Tonucaxapuabl. OOmmi IiaH
CTpOEHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA yIiieBoJ0B. buonornueckue GpyHKInM yrieBo10B.

Jlunuasl. T'uapodunsHO-TUApOdOOHBIE cBOMcTBa. Knaccudukanus munuaos. Tpuriuuepums,

dboconunuabl, BOCKU, cTepousl. buomnornueckue ¢yHKIUM unuaoB. OOmue CBOMCTBa
OMOJOTHYECKHUX MeMOpaH — TEKY4YeCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK u PHK. Crpoenue HykiIeMHOBBIX KucCaOT. HykneoTuusl.
[Tpuniun xomriementapHoctu. [pasuno Yapradda. Crpykrypa JHK —



denepanbhas padouas nporpamma | buosorus. 10-11 kiaccel (yriayOn€HHBIH YPOBEHB)

nBoMHas criupaib. Mecronaxoxaenue u ononornyeckne ¢pyaknun JJHK. Buast PHK. @yaknun PHK
B KJIETKE.

Crpoenne mosekysibl AT®. Makposprudeckue cBsizu B ModJiekysie AT®. buonorumyeckue
byHKIIUN ATO. BoccranoBiieHHbIe IIEPEHOCYHUKH, 1504 ¢byakuu B kierke. Jlpyrue
nykieosuaTpudocharer (HTD). CexBenmpoBanue JHK. MeTonbl reHOMUKH, TPaHCKPUIITOMUKH,
IIPOTEOMUKH.

CrpykrypHas Ouojorusi: OHOXMMHYECKME U OuopuU3MUecCKHe UCCIEJOBaHUs COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMoMouiekysl. MoenrpoBaHue CTPYKTYypbl U QyHKUIUNA OHOMOJNIEKYN U
uX KOMIUIeKCOB. KoMmbloTepHBIi AM3aiiH U OpraHUYecKUil CUHTE3 OMOMOJIEKYNI U UX HEMPUPOTHBIX
AHaJIOTrOB.

JeMoHcTpaimu

[oprpersr: JI. Tlonunr, Jx. Yorcon, ®. Kpux, M. Vunkunc, P. ®pankiun,®. Caurep, C.
IIpy3unep. )

Huarpammsel: «PacnpeneiieHue XUMUYECKUX 3JIEMEHTOB B HEKHBOW HPUPOIEY,
«Pacnpenenenrne XMMUYECKUX 3JIEMEHTOB B )KUBOW IIPUPOLIEN.

Tabmuuprt u  cxembl:  «llepuognyeckas TabnuIa  XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MoOJIeKyJbl BOAb», «BeliecTBa B coctaBe opranu3MoBy, «CTpoeHHE MOJEKYNbl OelKay,
«CTpyKTypbl O€NKOBOM MOJNEKyIbl», «CTpoeHHE MOJIEKYd YrieBoJloB», «CTpoeHHEe MOJIEKYI
munuaoBy, «HyknenHoBbie KUCIOTb), «CTpoeHue MoiieKyibl ATOx.

O6opynoBaHKe: XUMUUECKas [TOCYa U 000pyI0BaHUE.

JlabopaTopHas pabora  «OOHapyXKCHHE OCJIKOB C TOMONIBI0O  KauyeCTBEHHBIX
pEaKLIHiN».
JlaGoparopHas pabora «MccnenoBanue HYKJIEHHOBBIX KHUCJIOT,  BBLIEJICHHBIX

M3 KJICTOK Pa3JIMYHBIX OPIraHU3MOB).

Tema 5. CTpoenne u GyHKIUM KJIETKH

Tunsl KIEeTOK: »ykapuoTHueckas M IpokapuoTuueckas. CTpyKTypHO- (YHKLIHMOHAJIbHbIE
00pa3oBaHus KJIETKH.

Crpoenune npokapuoTHueckol kietku. Kierouynas crenka Oaktepuil u apxei. OcoOEHHOCTH
CTPOEHUs reTepoTpodHON U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo M poJib MPOKApHOT B
OMOIIEHO3aX.

Crpoenre M (yHKIMOHMpPOBAHHE 3yKapuoTHyeckod kieTku. Ilmazmaruueckas MemOpaHa
(mnasmanemma).  CTpykTypa  IuUIa3Matudeckoil  meMOpanbl.  TpaHcmopT — BemiecTB — yepes
IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (nuddys3us, obneruéHHas nauddys3us), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lonynponunaemocts MemOpansl. PaboTta HaTpuii-
KaJMEBOT0 Hacoca. DHJOLUMUTO3: MMHOLUTO3, parounTo3. Dx301uTo3. Kierounas crenka. CTpykTypa u
(GYHKLINHU KIETOUYHOW CTEHKH pacTeHuil, rpuOoB.

Hurommazma. [luto3omb. IluTockener. [IBmkeHue uwMTomiasMel. OpraHouabl KIETKH.
OpHoMeMOpaHHbIE OpraHoMJbl KJIETKH: sHAomaazMatudeckas cerb (JIIC), ammapar ['onbaxw,
JU30COMBI, UX CTpOeHHE U (QYHKUIUHU. B3aumocsszb
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OIHOMEMOpaHHBIX OpraHouaoB KieTku. CTpoeHue TpaHyIsIpHOrOo peTHKylyma. MexaHu3Mm
HarnpasieHus 6enkoB B DIIC. CuHTe3 pacTBopuMbIX OeinkoB. CHHTE3 KJIETOUYHBIX MeMOpaH. I'mankuit
(arpaHynsipHBIN) 3HAOIUIA3MAaTUYECKUN peTukyiayM. CekperopHas QyHKIMsS anmapata [ onabmxu.
Monudukauus GenkoB B anmapate ['ompmxu. CopTupoBka O6enkoB B anmnapate ['onpmku. Tpancrnopt
BEIIIECTB B KJeTKe. Bakyosu pactutenbHbIX KieTok. Kietounsiid cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUABI KIETKU: MUTOXOHAPUH, TUTAaCTUIBIL. [IponcxoxIeHneMUTOXOHAPUI
u actua. Cumobuorenes (K.C. MepexkoBckuii, JI. Maprymnuc). CtpoeHnue U GyHKIIUA MUTOXOHIPUMA
u mnactuia. llepBuyHble, BTOPUYHBIE M CJIOXHBIE IUIACTUIBI (OTOCHHTE3UPYIOUIUX JSYKApUOT.
XII0pOIIacThl, XpPOMOILIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpanubie opranouipl kietku CtpoeHne U GyHKIMN HEMEMOPAHHBIX OPTaHOUIOB KIIETKU.
Pu6ocombl. IIpomexyrounsie ¢unamenTsl. MukpoduinaMeHTbl. AKTHHOBBIE MHUKPO(HIAMEHTHI.
Mpiiieunble KIeTKH. AKTHUHOBBIE KOMIIOHEHThI HEMBIIIEUHBIX KJIETOK. MukpoTpyOouku. Kierounsrit
neHTp. CTpoeHre U ABMKEHUE KI'YTHKOB U pecHUYeK. MUKpoTpyOOukH HUTOIUIa3Mbl. LleHTpuosb.
benku, accoruupoBaHHbIe ¢ MUKpO(HIaMEHTAMH U MUKPOTPYOOUKaMu. MOTOpHBIC OCITKH.

Anpo. Obomouka spa, XPOMATHH, KApUOTIa3Ma, SJIPBIIIKU, UX CTpoeHHE U GpyHKImH. S nepHbIit
OenkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOMB HHTEP(PA3HOM sape. DyXpOoMaTHH
U reTepoxpomarrH. berku XxpomMaTrnHa — rUCTOHEL JIMHAMHKA SIEPHON 000JI0YKH B MUTO3€. SImepHbIi
TPAHCIIOPT.

Knerounsie BrimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK J3YKapHOT (PacTUTEIIbHOM,
YKUBOTHOM, TPUOHOM ).

JlemoHCTpanuu

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

Tabnuue! u cxemsl: «CTpoeHHE 3yKApUOTUUECKOH KiIeTKn», «CTpoeHHe KUBOTHOUKIIETKI Y,
«CTpoeHue pacTUTEIbHON KIETKN», «CTPOCHHUE MUTOXOHAPHIY, «SIIpo»,
«CTpoeHue NpoKapuoOTHYECKON KIETKM».

O6opynoBaHue: CBETOBOM MHUKPOCKOTI, MUKpOTpenaparbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MHUKpONpenapaTsl 0akTepHaibHbIX KIETOK.

JlaGoparopHas pabota «M3ydyeHue CTpoeHHs KIETOK pa3InYHbIX OpraHu3MoBy.IIpakTuyeckas

pabora «M3yueHue CBONCTB KJIETOYHOU MEMOpaHBI.

J'Ia6opaT0pHa;1 pa60Ta «HccnegoBanue ImjasMoJImM3a u JACTIIIa3MOJIN3aB
PaCTUTCIIBHBIX KIICTKAX).

IIpakTHyeckas pa60Ta ((I/ISYLIGHI/IC JABVKCHUA OUTOIIIIa3MBbI B PAaCTUTCIIbHBIX
KJIICTKax».

Tema 6. O0MeH BellecTB U NPeBpallieHHe YHEPTUH B KJIeTKe

AccuMuisIMS M JUCCUMWIIALIMS — JIB€ CTOPOHBI MeTaboiu3ma. Tuibel oOMeHa BeIeCTB:
aBTOTPOQHBIA U TeTepoTpodHBINA. YuacTHe KHUCIOpoAa B OOMEHHBIX MpoIleccax. DHEpreTHuecKoe
obOecnieuenue kietku: npespamieHue ATD B oOmeHHBIX mpoueccax. DepMeHTATUBHBIN XapakTep
peaKIHii KJIETOYHOTO METaboIM3Ma.
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®depMeHTHI, X CTPOCHHE, CBOMCTBA W MexaHu3M AcicTBusA. Kodepmentol. Otnnuus GepMEeHTOB OT
HEOPraHMYECKUX KaTalIn3aTopoB. beiaKku-akTUBaTOphl U OENIKH- MHIHOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(bepMEHTATUBHBIX PEaKIMi OT Pa3IUYHBIX (DAaKTOPOB.

[lepBuuHbIil CHUHTE3 OpraHUYeCKUX BelecTB B KieTke. DorocuHTe3. AHOKCUTEHHBIN U
OKCUTEHHBIN (hoTocuHTe3 y Oaktepuit. CBeTOCOOMpAIONINE MUTMEHTHI U IMHUTMEHTHI PEAKIIMOHHOTO
nenrpa. Ponp xjiopomuiactoB B mpouecce gorocunte3a. CBeroBas u TeMHoBas (as3bl. PoTopIxanue,
Cs., C4-u CAM-tumel porocuntesa. [IponykruBHOCTh(hOTOCHHTE3a. BiusiHue pa3nuyHbIX (pakToOpoB Ha
CKOPOCTh (poTOCHHTE3a. 3HaUeHUEe (HOTOCUHTE3A.

Xemocunrte3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUPUIUPYIONIHE OaKTepuu,
xenez00aKkTepun, cepodaKTepun, BOAOPOAHbIE OaKTepuH. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHble OpraHu3mbl. Buasl Opokenus. I[IpoayKkTel OpOKEHHS W WX HCIOJIH30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK OOBEKTHl OMOTEXHOJIOTHU U BO30OYIUTENN OONIE3HEH.

AspoOHBIE OpraHu3MBbl. DTarnbl dHEpreTuueckoro ooMena. IloaroroButenpHbIM 3Tamn. [ nukomm3
— O0ECKHCIIOPO/IHOE PACIIETIIICHUE IIIFOKO3BI.

Buonornveckoe OKHCICHHE, WM KIETOYHOE JbIXaHWe. Poilb MUTOXOHAPHI B Iporeccax
ouonoruueckoro okucinenus. Luknnueckue peakiuu. OkucnutensHoe GochopunupoBanue. IHEPrust
MeMOpaHHOro rpaaueHta mpotoHoB. Cunte3 AT®: pabora mnporoHHoH AT®-cuHTa3bI.
[IpeumymiectBa a’spoOHOro myTH oOOMEHa BemlecTB mepes aHadpoOHBIM. ¢ (HEeKTUBHOCTH
HHEPTeTHIECKOro OOMeHa.

JlemoHCTpanuu

[ToptpeTsr: JIx. [Ipuctin, KA. Tumupsizes, C. H. BuHnorpaackuii,B.
A. DOurenbrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuubl u cxembl: «DOTOCUHTE3Y», «IDHEpreTuyeckuii ooMen», «buocuuTez0enkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3N.

OO0opynoBanue: CBETOBOM  MHMKpPOCKOII, o0opy0oBaHue JUIsL  TIPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.
JlaGoparopHas pabora «M3ydeHHe  KaTaIUTHYECKOM aKTUBHOCTH  (hepMEHTOB

(Ha mprMepe aMHIIa3bl UM KaTajaas3bl)y.
JlaGopartopHas pabota «M3ydyeHue hepMEeHTaTUBHOTO PACIIEIUICHUS TEPOKCUIaBOA0PO/IA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX».
JlaGoparopHas pabota «CpaBHEHHE MPOIIECCOB POTOCHHTE3a U XeMOCHHTEe3a».JlabopaTopHas
pabora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. Hacaeacreennasi nHgopManus u peanu3anus eé B KJIeTKe

Peaknun wmartpuuHoro cunte3a. I[IpHHIMI KOMIIZIEMEHTAPHOCTH B PEAKUUAX MATPUYHOTO
cuHTe3a. Peanmzanust HaciencTBeHHoW wHGopmaruu. ['eHeTHYeckui KoJ, €ro CBOWMCTBA.
Tpanckpunuus — wmarpuunslii cuHTte3 PHK. IlpuHIMNBI TpaHCKpUNIMM: KOMILJIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETpUUHOCTh. Co3peBanue marpuunbix PHK B sykapuoTnueckoi kieTke.
Hekogupyromue PHK.
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Tpancnaumss u e€ stambl. Yuactue TpaHcnopTHeix PHK B OmocuHTe3e Oenka. YcmoBus
6uocunresa 6enka. Kogupoanue amuHokucnot. Poib pubocom B GnocunTesedenka.

CoBpeMeHHbBIE TMPEJCTaBICHUSI O CTpOoeHUH TeHoB. OpraHuzanus TeHOMa Yy MIPOKapuoT
U DyKapuoT. Perymsmus akTMBHOCTH TE€HOB y mpokapuorT. ['mmore3a omepona (®. Kako6, XK.
Mano). MonekynsipHble MEXaHM3Mbl ~JKCIIPECCMM T'€HOB y JyKapuoT. Poinb XpomaTuHa B
peryssiuu paboThl TeHOB. Peryssius oOMeHHBIX MpolieccoB B kieTke. Kiietounslit romeocras.

Bupycbl — HekneTouHble (OpPMBI JKM3HH M OONUTaTHBIE mapa3uTbl. CTPOCHHE MPOCTHIX U
CJIOXHBIX BHUPYCOB, PETpOBHPYCOB, OakTtepuodaros. XXuznennsiii nuxn JJHK-coaepxamux Bupycos,
PHK-coanepxaiux BupycoB, 6aktepruodaros. OdpaTHasTpaHCKPUIILUS, peBepTa3a, MHTErpasa.

Bupycubie 3a0oneBanus uenoBeka, xKUBOTHBIX, pactenuit. CIIN, COVID-19, counanbubie 1
MEIUIIUHCKHUE MTPOOIEMBI.

buonndopmarnka: wHTErpamuss W aHanu3 Oonbmux MaccuBoB («bigdata») crpykTypHBIX
Ouosyoruueckux naHHbX. HanorexHomoruu B O6uosnoruu u menuuuHe. [IporpamMmmupyemsie ¢yHKIUN
6enkoB. CriocoObl JOCTAaBKU JIEKAPCTB.

JeMoHcTpanyu

[Toptpetsr: H.K. Konbuos, JI.1. IBaHOBCKHIA.

Tabmuier 1 cxembl: «buocunte3 Oenkay, «['eHermueckuit kom», «Bupyce»,
«baxTtepuodarm. )

[pakTudeckas pabora «Co3anue MOACIN BUPYCay.

Tema 8. ’KuzHeHHBIIl UK KIETKH

Knerounslif nuki, ero nepuonsl u peryisnus. Matepdaza u muro3. OcCO6EHHOCTH MPOLECCOB,
nporekaromux B uHTepdasze. IlonroroBka  kimerku  k  geneHuto.  [IpecuHTeTHuYecKHi
(MOCTMUTOTUYECKUI), CHHTETMYECKHMH M IOCTCUHTETHYECKMH (IIPEMUTOTHYECKUN) MEPHOAbI
uHTep(ha3bl.

Marpuunsiii cunare3 JJHK — permmkanus. [Ipuanuns! perumkanuu JIHK: koMIuieMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUIApauieabHOCTh. MexanusMm perumkamuu JIHK. Xpomocowmsr.
Ctpoenue xpomocoM. Temomepbl u Ternomepaza. XPOMOCOMHBIM HAOOp KIETKH — KapUOTHII.
JlunnonHbIi U ranaouaHbIi Habopbl XpoMocoM. ["'omMonoruyHblie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kinetkn — muto3. CTaauy MHTO3a U MPOMCXOIALIME B HUX MPOLECCHl. THIBI MUTO3A.
Kaprokunes u nutokuHes. buosnorndyeckoe 3Ha4eHUE MUTO3A.

Perymsiust MuToTndeckoro nukia kietku. [IporpaMmMupyemas kinerodyHnas ru0einb —anonros.

Knerounoe sapo, XpoMocoMbl, (PyHKIMOHANbHAs T€HOMHKA. MeXaHU3MBbl Mpoaudeparu,
T depeHInpoBKY, cTapeHus 1 rudenu kinetok. «Lludposas kieTka» —OnonHpopMaTHYECKHE MOJIETH
(YHKIMOHUPOBAHUS KIIETKU.

JlemMoHcTpanuu

Tabmuier ®  cxeMbl:  «JKH3HEHHBIN OUKIT  KIIETKNY, «Muto3y, «CtpoeHue
xpomocom», «Permmukarus JJHK.
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OO6opyioBaHME: CBETOBOM MMKPOCKON, MUKpomnpenapaTsl: «MHTO3 B KJIETKaXKOPEIIKa JIyKay.

JlaGoparopHas paboTa «/I3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopHas pabora «HaOmoneHne MuTo3a B KJIeTKax KOHUMKA KOpPEIIKa JIyKa(Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue n GpyHKUHH OPraHN3MOB

buonorunueckoe pazHooOpasue OPraHu3MOB. OOHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOECHHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE IPUOBI, OAHOKIIETOUHBIE BOJIOPOCIH, APyrue NpoTUCThl. KonoHnanbHble OpraHu3MBbl.

B3auMocCBsA3bp 4yacTell MHOIOKJIIETOYHOIO oOpraHu3ma. TKaHW, OpraHbl M CUCTEMBI OpPraHOB.
Opranusm Kak eausoe nenoe. ['omeocras.

Txanu pactenuil. TUIbI pacTUTENbHBIX TKaHEW: oOpa3zoBaTebHAas, MOKPOBHAs, IMPOBOJAIIAS,
OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOoeHMs, PYHKIUI M pacnojoXKeHHUs TKaHeH B OpraHax
pacTeHuil.

TkaHu >XKMBOTHBIX M 4YeJIOBEKA. TWIbI )KMBOTHBIX TKAHEW: SIUTENINAIbHAs, COCAUHUTEIbHA,
MbllIeyHas, HepBHass. OCOOEHHOCTH CTpoeHUs, (YHKIMHA M pPACHOJOKEHHs TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M TeHEpaTHBHbIE OpraHbl pacteHui. OpraHbl U CUCTEMBl OPIraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIMN OpraHoB U CUCTEM OPraHOB.

Omnopa tena oprannsmoB. Kapkac pacreHuil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U TUIIbl COEAUHEHNS KOCTEH.

JIBI>KeHHE OpraHu3MOB. J[BHXKEHHE OJIHOKJIETOYHBIX OPraHW3MOB: aMEOOMIHOE, KIYTHKOBOE,
pecHUuYHOe. JIBM)KEHHME  MHOIOKJIETOYHBIX  PACTEHUM: TPONM3MBI W  HACTUU. JIBHKeHHE
MHOT'OKJIETOYHBIX JKUBOTHBIX M YeJOBEKa: MblllleyHas cuctema. Peduexc. CkeneTHble MBIl U UX
pabora.

IInranue opranusmoB. IloryomieHue BOABI, YIIEKHUCIOIO ra3a M MHUHEPAIbHBIX BEILIECTB
pacteHussMU. IluTaHue XKUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOUYHOE nuieBapeHue. Iluranue
MO3BOHOYHBIX JKUBOTHBIX. OT/Aenbl NHILEBAPUTENBLHOTO TpakTa. IlumieBapuTenbHblE —Kene3bl.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa.

Hpixanue opraHu3MoB. [lpixanue pactenuid. [[pixanue >xuBoTHbIX. Juddys3us razor udepes
MOBEepXHOCTh KJeTku. KokHoe nbixanuwe. JlpixaTenbHash mMoBepXHOCTh. JKabepHoe u JIErodHOE
IpIXaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UYE€JIOBEKAa. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOECHHS
JETKMX NO3BOHOYHBIX KUBOTHBIX. /[pIXarenpHas cucTeMa 4esoBeka. MexaHu3M BEHTHIISIUY JETKUX Y
NTHUI] U MJIIEKONUTaromuX. Perynsuus asixanus. [{pixaTenbHble 00bEMBI.

TpaHcOpT BEeHIECTB y OpraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTEeHUM. TpaHCIIOPT BEIECTB y
*KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranel. KpoBeHOCHas cucTeMa MO3BOHOUYHBIX >KMBOTHBIX U
yenoseka. Cepaue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
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KpOBOOOpAIlleHUs. DBOIIOLMOHHBIC YCIOXHEHUS CTPOEHUS KPOBEHOCHOH CHUCTEMbI HO3BOHOYHBIX
AKHUBOTHBIX. PaboTa cepaua u e€ perysmus.

Brigenenue y opranusmos. Beigenenue y pacrenuil. Boiienenue y ;xuBoTHbIX. CoKkpaTUTEIbHBIE
Bakyosiu. Opranbsl BelaesneHus. OunbTpanus, cekpeuuss U oOpaTHOE BCAaChIBAaHHME KaK MEXaHU3MbI
paboTel OpraHoB BbleNeHUA. CBSA3b IOJOCTH TEJAC KPOBEHOCHOW U BBIIEIUTEIBHON cUCTEMaMH.
Boienenne y MO3BOHOYHBIX JKMBOTHBIX W uesnoBeka. llouku. Ctpoenume u (PyHKIIMOHHUpOBaHHE
Hedpona. OOpa3oBaHUE MOYH y YETIOBEKA.

3ammra y OpraHm3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuil M LIUCTHI
IpocTeHIKX. 3almTa y MHOIOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacrBa nacCUBHON U XMMUYECKON
3amuThl. DUTOHIUABIL.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NPOM3BOJAHBIC. 3alMTa OpPraHU3Ma OT
Oonesneil. ImmyHHas cuctema yenoseka. KieTouHblii U ryMoOpanbHbIE UMMYHUTET. BpoXkIEHHBIN U
npuoOpeTéHHbIil cnenuduyecknii UMMYHUTET. TeopHs KIOHANbHO-celneKTuBHOTO MMMyHHTeTa (II.
Opmux, ®.M. bepuer, C. ToneraBa). BocnanurenabHbie OTBETHI OpraHu3MoB. Posib BpOXKIEHHOTO
UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pa3npaxuMocTh U peryssuus y opraHu3moB. Pa3nipakxuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiliis y pacTeHuil. POCTOBBIE BENIECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduiekropHasi peryisius y >KUBOTHbIX. HepBHas cucrema u e€ OTIelnbl.
OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOCHHUS HEPBHOM CUCTEMBI y >KMBOTHBIX. OTIENbl TOJIOBHOTO MO3ra
IIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexropHas nyra. beaycioBHbIe U yCIOBHbIE pE(IIEKCHI.

I'ymopanbHas peryisnus 1 SHAOKPUHHAS CHCTEMA KUBOTHBIX U 4eloBeKa. JKene3pH10KpUHHON
CHCTEMBbl M HMX TOpPMOHBI. JleiicTBHE TOpMOHOB. B3anMMOCBS3b HEPBHOW W HSHIAOKPHUHHOW CHCTEM.
['umortanaMo-runodu3apHas cuctema.

Hemouctpaumu  Iloptper:

N.II. ITaBnos..

Tabmuubpr u  cxeMbl: «OIHOKJIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUYHBIE BOJOPOCTN,
«bakrepun», «Ipocreiimme», «OpraHsl LBETKOBBIX pacTeHM», «CHUCTEMBI OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHume HacekoMbIX», «TkaHm pacreHuin», «KOpHEBBIE CUCTEMBI»,
«Ctpoenue crebdinsn», «CTpoeHue JIUCTOBOW IUIACTUHKM», «TKaHU KUBOTHBIX», «CKeJNeT 4eloBeKay,
«[InmeBapuTenbHas CUCTEMAY,

«KpoBeHocHast cuctema», «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxay,

«MpiueuHas cucrema», «BwloenurenbHas cUCTEMa», «OHIOKPHHHAS CHCTEMay,

«CtpoeHue MBIIIBD,  «MMMyHUTET», «KueqHonoaocTHsIe, «Cxema  muTaHUSA

pacteHni», «KpoBEHOCHbBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpOECHHE TUAPHI»,

«CtpoeHnue miaHapumn», «BHyTpeHHee cTpoeHue 10K 1eBOro uepBs», «HepBHas cuctemMapbiom,
«HepBHass  cucrema  JIATYLIKN, «HepBHas ~ cucreMa  IPECMBIKAOIIMUXCS,

«Hepsnas cucrema ntuny, «HepBHas cuctema miekonuraromux», «HepBHas cucremaudenoBekay,

«Pednexcy.
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OO6opyoBaHME: CBETOBOM MHMKPOCKON, MHKpPOIpENnapaTsl OJHOKJIETOYHBIX OPraHu3MOB,
MUKpOIIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBBIC
IK3EMIUISAPhl KOMHATHBIX DPACTEHUH, repOapuy pacTEHUH pa3HBIX OTNENOB, BIAXKHBIC MpErmapaThl
JKUBOTHBIX, CKEIIEThl IMO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX J>KHBOTHBIX, CKEJET YeIOBEKa,
o0opymoBaHue JJsi JEMOHCTPAlMA TOYBEHHOTO W BO3AYNTHOTO MUTAHUS PACTCHHM, PaCIICIUICHUS
Kpaxmajia U OENKOB MOJa JeHCTBHEM (EepMEHTOB, 000pYIOBaHUE ISl JEMOHCTPAIMU OTMBITOB IIO
W3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHH3Ma JbIXaTelIbHBIX IBUKEHHM, MOJIEIH T'OJIOBHOTO
MO3ra pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas pabota «M3yueHnue TkaHei pacteHuit». JlaboparopHas padora

«3yueHne TKaHel KUBOTHBIXY». JlabopaTtopHas pabora «/3ydueHne opranos

[[BETKOBOT'O PACTCHHUS.

Tema 10. Pa3MHokeHHe U pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOKEHHsI OpraHM3MOB: Oecronoe (BKJIOYas BEreTaTWBHOE) M I0JI0BOe. Buibl
6ecIo0J0ro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYJIALM, (pparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kieTkn, uiau ramersl. Meio3. Cranguu meinosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bruonornuecknii cMbICiI MeH03a M IIOJIOBOTO mporecca. Melo3 u
€ro MECTO B )KU3HEHHOM IIMKJIE OPraHU3MOB.

[Ipem3aponpimieBoe pa3sutue. ['amerorene3 y *)uBOTHBIX. [lomoBeie xkene3sl. OOpazoBanue u
pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHe3 u oorenes. CTpOeHHE MOJIOBBIX KIETOK.

OmooTBOpeHHe M SMOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CHocoObl OMIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. llaprenorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJOrMs — HayKao pa3BUTUHU
opranuzMoB. Mopdorene3 — oJjHa U3 IJ1aBHbIX npoOieM 3MOpuosoruu. Konuenus Mop¢horeHoB u
mojenu MopgoreHesa. Ctanuu SMOpHOTeHe3a KUBOTHBIX (Ha mpumepe JisarymkH). pobienne. Turbr
npobinieHus. JlerepMMHMpPOBAaHHOE U HEIEPMHHHMpOBaHHOE ApoOieHue. brnacTyna, Tumel Gmactyi.
OcoOeHHOCTH APOOIEHUS MIEKOMUTAIOLIUX. 3apObIIIEBbIE TUCTKU (racTpyssius). 3akiiajaKa OpraHoB
M TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BIMsHME 4YacTell pPa3BUBAIOLIETOCS 3apoibllia
(oMOpHoOHanbHas MHAYKIM). 3aKiajKka IJIaHa CTPOCHHUsS KMBOTHOTO KakK pe3y/ibTaT HePapXUUECKUX
B3aMMOJICHCTBUI TeHOB. BiMsiHue Ha SMOpPHOHAIBHOE pa3BUTHE PA3IUUHBIX (PAKTOPOB OKPYKAOLIEH
CpEeJbL.

Poct u pasButue xuBoTHBIX. [locTaomMOpuoHanbHbil nepuon. [IpsimMoe u HempsiMoe pa3BUTHE.
PasButne ¢ meramopdo3oM y O€cCrno3BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX. buonoruueckoe
3Hau€HUE TMPSMOTO M HENpSIMOrOo  pa3BUTHs, MX paclpocTpaHeHHe B mpupoze. Tumbsl pocta
KHUBOTHBIX. DaKTOpbl pErylslUud pocTa MXHUBOTHBIX U uenoBeka. CTaauu MocTIMOPHOHAIBHOTO
pa3sBUTUs Yy JKUMBOTHBIX M 4YenoBeka. llepmonbl oHTOreHesa venoeka. CrapeHHME M CMEPTh Kak
O6MoJIOrnYecKHe MPOLIECCHI.

Pasmuoxenue u paszsutue pacrenuil. ['ameropur u cnopodut. Meiio3 B KU3HEHHOM ILIUKIIE
pactenuii. OOpa3oBaHue CIOp B Mpoliecce Meio3a. ['ameTrorenes y pacTeHHiA.
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Omo10TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OPraHW3MOB. /[BOWHOE OIJIOMOTBOPEHHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHue U PA3BUTHE CEMCHH.

MexaHu3Mbl PETYJSAIIMM  OHTOI'€HE3a Y PACTCHUH ¢ IKUBOTHBIX.

JleMoHCTpaIuu

[Hoprpersr: C.I'. HaBamun, X. [lInemas.

Tabmumplt u cxembl: «BereratuBHOE pa3MHOXKEHHE», «THUIBI OECHOIOro pa3sMHOXKEHHUS,
«Pa3MHOXEHHE  XJaMUIAOMOHAIbI», «Pa3MHOXKEHHE HBIJICHBD»,
«PazmHOXeHUE TUApb», «Meito3y, «Xpomocombly, «l'ameroreHes», «CTpoeHHE SHUIEKIECTKH U
crepmato3ousia», «OCHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3Butue», «Pa3zBuTtHe
MaicKoro xyka», «Pa3Burue capanum», «Pa3BuTue JATYLIKHY,
«/IBOliHOE OTUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpoeHUE CEMSIH OJHOI0IbHBIXH JIBYAOJIbHBIX
pacteHuit», «KU3HEHHBIN UK MOPCKOM KammycTbl», «KU3HEHHBIH LUK MXa», <«KU3HEHHBIA LMK
MaropOTHUKAY, « KM3HEHHBIA LIUKJ COCHBI».

O6opyoBaHMEe: CBETOBOM MMKPOCKON, MHKpPOIpENaparbl SHIEKICTOK U CHEpPMaTO30HJIOB,
Mozelb «L{UKII pa3BUTHS JISTYIIKA.

JlaboparopHas pabota «/3ydeHne CTpOSHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpEapaTax.

[IpakTuueckass paboTa «BbIgBIEHHE TNPU3HAKOB CXOJACTBA  3apOJBIIICH MO3BOHOYHBIX
JKUBOTHBIX.

JlaGoparopHas paboTta «CTpoeHHE OPraHOB Pa3MHOKEHUS BHICIIUX PACTCHUN.

Tema 11. N'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH M HN3MEHYHBOCTH OPraHNU3MOB

Hctopusi cTaHoOBIEHHUS U pa3BUTHS TE€HETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHBIX Y4€HBIX B pa3BuTuu renetuku. Padorei H.K.  Kombmosa, H.U.
BaunoBa, A.H. benosepckoro, [I'.JI. Kapneuenko, I0.A. ®unumuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETHUUECKHE TOHITUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEbHBIE TEHBI,
aJlbTEPHATUBHBIC TMPU3HAKU, JOMHHAHTHBIM W PEIECCHUBHBIN MpPHU3HAK, TOMO3UTOTa, TETEPO3UTOTa,
YuCcTas JIMHUS, TUOpHUAbI, reHOTHN, (QeHoTturn. OCHOBHBIE METOJbI T€HETUKHU: THOPHUIOJIOTMUECKUH,
LIUTOJIOTHYECKUI, MOJIEKYISIPHO- T€HETUYECKUM.

JeMoHcTpanyun

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsnios, H.1. Basunos,A.H.
benozepckuii, I'.J[. Kapnieuenko, FO.A. ®unmunuenko, H.B. Tumodees-Pecorckuii.

Tabnuip! 1 cxemsl: «MeToabl TeHETHKNY, «CXeMbl CKpeluBanusy. JlabopaTopHas pabora

«Jlpo3oduia kak 00BEKT T€HETHUECKUX HCCIETOBAHUI».

Tema 12. 3ak0oHOMEePHOCTH HACIEICTBEHHOCTH

Monorubpuanoe ckpenuBanue. [lepBoiii 3akoH MeHens — 3aKOH eAMHOO0Opa3vs TUOPUIOB
nepBoro mnokoJsieus. [IpaBuno pomuHupoBanus. Bropon 3akoH Menpenss — 3aKOH pacUICIIICHUS
npu3HaKoB. [luTonoruueckre 0OCHOBEI MOHOTHOPUTHOTO CKpEUTUBaHUs. [ UTIOTE€3a YUCTOTHI TaMeT.
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AHanu3upyroiiee ckpenuBaHue. IIpomMexyTouHblid XapakTep HacjiedOBaHUs.
Pacuiennenre npu3HakoB [PU HEMIOJIHOM JOMUHHUPOBAHHH.

Jurunbpuanoe ckpeniuBanue. Tpertuid 3akoH MeHnenss — 3aKOH HE3aBUCHMOIO HAcCJIeIOBAHUS
npu3HakoB. L{uTonsoruueckre OCHOBBI JUTHOPHUIHOTO CKPELIBAHUSI.

CuerieHHoe HacienoBanue npusHakoB. Pabotsl T. Moprana. CrernieHHOeHaclIeJOBaHUE T€HOB,
HapylLIEHUE CLUEIJICHUS MEXy FreHaMU. XPOMOCOMHAasl TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIM MEXaHHM3M ONpEAENeHUs Moja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBIN U reTeporaMeTHbIN noJl. [ eHeTrndecKas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX € IOJIOM.

l'enotun kak wuenoctHas cucrema. llneoTponuss — MHOXKECTBEHHOE JCHCTBUE TEHA.
MHuoxecTBeHHbIN ayuienu3M. B3auMogeiicTBue HeayienbHbIX reHoB. KoMiuieMeHTapHOCTh. DnucTas.
[Tonumepus.

I'eneTndeckuii  KOHTPOJIb  PAa3BUTHS  PACTEHUM, JKUBOTHBIX M  YEJIOBEKa, a Takke
(DU3HOIOTHYECKHUX MPOIIECCOB, TIOBEJCHUS W KOTHUTUBHBIX (PYHKIMA. [ eHeTHUecKne MeXaHH3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U

«XO03fMH — MHKpPOOMOM». ['©€HEeTHYEeCKHEe acCIeKThl KOHTPOJIS W W3MEHEHHS HAaCJICICTBEHHOM
nH(pOpMaIUK B MMOKOJICHUAX KICTOK M OPTaHU3MOB.
JleMoHCcTpanuu

IToptpetsr: I'. Menaens, T. Mopran.

Tabmuuper u cxemsl: «llepBbiii U BTOpoil 3akoHBl Menpnens», «Tperuil 3akoH MeHnens»,
«AHanuzupymwllee ckpeuBanue», «HemonHoe nomuHHMpoBaHME»,

«CuersieHHOe HaclieloBaHHe NPU3HAKOB Yy Ipo3oduiibl», «l'eHetuka nona», «Kapuorum yeaoBekay,
«Kapuotun nposoduis», «Kapuorun nruusl», «MHOXKECTBEHHBIM amienusm», «B3aumoneictsue
TEHOBY.

OOGopynoBaHue: MoJeNb Ul JEMOHCTpAallMd 3aKOHOB €IMHOO0Opazus T'HMOpHUIOB IEPBOTO
IIOKOJIEHUS M PACLICIUIEHUs TPU3HAKOB, MOJENb JUId JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HaCJIENOBaHMsI IIPU3HAKOB, MOJEIb JJs JEMOHCTPAlUU CLEIJICHHOIO HAaclEIOBAaHUSA IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «Jpo3zodpunar.

[IpakTuueckass pabGora «M3ydueHue pe3yiabTaTOB  MOHOTHOPHIHOTO  CKpEIIMBAHUS Yy
JIPO30(UITBIY.

[IpakTuueckass pabora  «/3yueHue  pe3ynbTaToB  JUTHMOPUIHOTO  CKpEIIMBAaHUS Yy
IpO30(UITBI».

Tema 13. 3ak0oHOMepPHOCTH H3MEHYNBOCTH

B3aumoneiicTBue reHoTHIa 1 cpeibl mpu popMupoBanuu Genorumna. MI3MEeHYMBOCTh PU3HAKOB.
KagecTBeHHBIE ©W KOJMYECTBEHHEIC IIPpHU3HAKH. BI/II[I)I U3MCHYMBOCTHU: HCHACJIICACTBCHHAasA H
HaCJIe/ICTBEHHAS.

MonudukanronHas u3MeHYMBOCTh. Ponb cpeapl B (opMmupoBaHMM MOAU(PUKALMOHHON
u3MeHunBocTd. Hopma peaknuu mnpusHaka. BapuanuonHslli psan v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOM(UKAMOHHOWNN3MEHYUBOCTH.
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l'enotunnueckas  u3MeHUMBOCTh. (CBOWCTBA  T€HOTUIIMYECKOM  WM3MEHYMBOCTH.  Buibl
TeHOTUITUYECKONW M3MEHUYNBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KoMOuHaTuBHasT W3MEHYMBOCTh. MeHo3 W TIOJNIOBOM MpoIecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. Pojb KOMOMHATHBHOW M3MEHYHMBOCTH B CO3JaHUU T€HETHYECKOrOo pa3HooOpas3us B
npeaenax OJJHOro BUA.

MytarmonHasi U3MEHYMBOCTb. BU/IbI MyTalluii: T€HHbIE, XPOMOCOMHbIE, FTeHOMHbIE. CTIOHTaHHBIE
Y UHAYLUPOBAHHBIC MyTalMK. SIiepHbIe U NUTOILUIa3MaTHYecKue MyTaiun. CoMaTUYeCKUe U MOJIOBBIE
MyTanuu. [IpuynHBl BO3HUKHOBEHHUs MyTauuil. MyTareHbl W HMX BIUSHHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O Mpouecca. 3aKOH TOMOJIOTMYECKUX pAIOB B HACJIEICTBEHHOU
u3menunBoctd (H.M. BapunoB). BHesiepHasu3aMeHUYUBOCTD U HACJIEICTBEHHOCTb.

OnureHeTuka ¥ SIUICHOMHUKA, pPOJb OJMHUIeHETHYeCKUX (AaKTOpOB B HACIEAOBAaHUU U
U3MEHUYUBOCTH (DEHOTHUIHMYECKHUX MIPU3HAKOB Y OPTaHU3MOB.

JeMoHcTpaimu

[Toptpersr: I'. ne @pus, B. Moranucen, H.W. BaBunos.

Tabnubl 1 cxembl: «Buabl u13MeHUYUBOCTHY, «MoaudukanmoHHas U3MEHYUBOCTD Y,
«KoMmOunHaTuBHas W3MEHYMBOCTD, «Meito3»,  «OmI0a0TBOPEHUEY, «I'eHeTnUeCcKUE
3a00JieBaHus yelloBeKay», «Buapl MyTanuii».

OOopynoBaHue: JKUBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) )KMBOTHBIX C Pa3IMYHBIMHM BUIAMU U3MCHUYUBOCTH.

JlaGoparopHas paborta «MccnenoBanne 3aKOHOMEPHOCTEH MOAM(PHUKAIMOHHON H3MEHYHBOCTH.
[TocTpoeHre BapuallmOHHOTO psAJia U BapUalluOHHOW KPUBOW».

[IpakTuueckas pabora «MyTtanuu y 1po30(duisl (Ha TOTOBBIX MUKPOMpPENnaparax)y.

Tema 14. I'eneTnka yejioBeKka

Kapuorun yenoseka. MexyHapoaHasi mporpaMMa MCCJIEAOBaHUS T€HOMa 4eloBeKa. MeTo bl
I/13y‘~I€HI/I$I TCHCTHUKHN YCJIIOBCKA: FGHG&HOFHHGCKHﬁ, 6J'II/I3H€HOBLII>1, HHTOFGHGTI/I‘IGCKHﬁ, HOHYJ'HIIII/IOHHO-
CTAaTUCTUYECKHIA, MOJIEKYJIIPHO-TE€HETUUECKUH. CoBpeMeHHOe ompeneneHue TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHME, T€HOTUIIMPOBAaHUWE, B TOM uucie ¢ nomoulsto III[P-ananu3a.
HacnenctBennsie 3a0oneBanuss 4enoBeka. [€HHbIE H  XPOMOCOMHBIE  OOJIE3HH  UelOoBeKa.
bone3nu ¢ HacieaCTBEHHOW  MPEapacloiOKEHHOCThIO. 3HAUYEHHE  MEIMIIMHCKOM  TI€HETHKH B
MPEeIOTBPAlICHUH M JICUEHUH TEeHEeTUYeCKUX 3a0oJeBaHUil dYenmoBeka. MeanKo- TeHEeTHYeCKOe
KOHCYJ'IBTI/IpOBaHI/Ie. CTBOJ’IOBBIC KJICTKU. HOHSITI/IG «CT'CHECTUYCCKOI'O pr33>>. 3TI/I‘~IGCKI/IC ACIICKThI
MCCIIeI0BaHUM B 00JIACTH PEIAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

FGHCTI/ILIGCKI/IG q)aKTopBI HOBBIHICHHOfI ‘IYBCTBI/ITGJ'II)HOCTI/I YCJIIOBCKA K
buznyeckoMy U XHUMHYECKOMY  3arps3HEHHUIO OKpY’Karolen Cpelibl. I'eneTnueckas
MPEAPACIIONOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JeMOHCTpaumn

Ta6J'II/IHI)I U CXCMBEI. «KapI/IOTI/IH YECJIIOBCKA», «MGTO)II)I I/I3y‘—IeHI/I${ TCHCTHUKHU

YCIIOBCKa», «"eneTnueckue 3a001eBaHUS YEIOBEKAY.
IIpakTHyeckas pa60Ta «CocTaBlieHIE 1 aHAIN3 pOI[OCJ'IOBHOﬁ)).
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Tema 15. Cestekiusi OpraHu3MoB

JloMecTukanus U ceneKius. 3apoxaeHUe celeKuu U noMectukanuu. YuenneH./M. BaBuiiosa o
LleHTpax MPOUCXOXKACHUSA M MHOroOOpa3usl KyJNbTYpHBIX pacTeHuil. Ponb cenekuuu B co3gaHUM
COpPTOB PAacCTEHUM U MOPOJ KUBOTHBIX. COPT, MOpoAa,TaMM. 3aKOH TOMOJIOTMYECKHUX PSIJAOB B
HacleICTBeHHON u3MeHunBocTy H.M. BaBuioBa, ero 3HaueHue /i CENEKIMOHHOM paboTHI.

Meroapl ceneKImoHHOM pPaboThl. MCKyCCTBEHHBIM OTOOP: MAacCOBBIH M WHIWBHIYAIbHBIN.
Otanbpl KOMOMHAIMOHHOW cejeKkuuu. VcmblTaHue mnpou3BoguTenei mo moroMctBy. Otbop 10
TeHOTHITY C TIOMOIIBIO OLIEHKU ()eHOTHIIa TOTOMCTBA U OTOOP MO IeHOTHUIY ¢ oMolbio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNEKIIMOHHONW paboThl. PainannoHHbIi M XUMHYECKUAN
MyTareHe3 Kak MCTOYHUK MYTAllMi y KyJIbTYpHBIX (OpM OpraHu3moB. Mcmoib30BaHWE TEHOMHOTO
penakTupoBaHus U MeToJoB pexoMOMHaHTHBIX JIHK nns momydenuss ucxogHoro marepuana ajis
CEJIEKLIUH.

[Tonyuyenue nmonumniounoB. BuyrpuBunoBas rubpuauzanus. bin3kopoacTBeHHOE CKpeIIMBaHue,
win uHOpunuHT. HeponacTBeHHOe CKpelMBaHuWe, WM ayTOpuUAMHT. ['eTepo3uc U ero MPHYMHBL.
Hcnons3oBanue rerepo3uca B cenekuuu. OtmganénHas rulpunusanus. [Ipeogonenue Oecruiogust
MEXBHUIOBBIX THOPUIOB. JIOCTHKCHUS CEICKITUU PACTCHUH M )KUBOTHBIX. «3eJI€HasT PEBOFOIIHIS.

CoxpaHeHre U U3yYyeHUE F€HETUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUM U UX AUKUX POAUYEH
JUTSL CO3/IaHUSI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3AWCTBEHHBIX KYIbTYyp. M3ydeHue, coxpaHeHue 1
YIPaBJICHUE TEHETHUYECKUMU PECYPCAMH CEIbCKOXO03SHCTBEHHBIX U IMTPOMBICIIOBBIX KUBOTHBIX B LEJSAX
VIYUIICHUSICYIIECTBYIOIIMX M CO3JaHUS HOBBIX IOPOJ, JHHHUMA UM KPOCCOB, B TOM YHCIEC
IIPUMEHEHUEM COBPEMEHHBIX METOJIOB HAYUYHBIX UCCIEIOBAaHUM, NEPENOBBIX UACH U MEPCIEKTUBHBIX
TEXHOJIOTHH.

JleMoHCTpauu

[Toptpersr: H.W. BaBuiios, 1.B. Muuypun, I'./l. Kapneuenxko, I1.I1. JIykssnenko,b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabmuis! 1 cxemsl: «L{eHTpBI TPOUCXOXKIEHUS U MHOI000pa3us KyJIbTYPHBIXPACTEHUI,

«3akOH  TOMOJOTHYECKHX pSAOB B HAcIEACTBEHHOUN M3MEHYUBOCTHY,

«Meronpl cenekuny, «Otaanénnas rudpuauzanusy», «Myrarenes».

JlabopaTopHas pabora «M3yueHue  COPTOB  KYJIBTYpPHBIX  pacTeHUH U TOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHas padota «3yueHne MeTo10B CEIEKIIUU PACTEHUI.

IIpakTuueckas pabora «lIpuBruBKa pacTeHUI».

Okckypcusi «OCHOBHBIE METOABbl M JIOCTHXKEHHUS CEJIeKIUU pacTeHWH U >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 16. BoTeXHOJIOTHUA M CHHTETHYECKAA OMOJIOTH A

OOBeKThl, HCNOJIB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, X XapaKTepHCTHKA. TpaauiMoHHas OMOTEXHOJIOTHS: XJeOomeueHune, NoJydeHrne
KHUCIIOMOJIOYHBIX ~ TPOAYKTOB,  BHUHOJIENIUE. MuKpoOHOIOTHYECKUI  CHHTES. OOBeKThI

MUKpoOuHosornyeckux Texsosoruii. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMUHOB.

Co3anue TEXHOJOTUH W MHCTPYMEHTOB IICJICHANPABIEHHOIO M3MEHEHHUS W KOHCTPYHUPOBaHUS
T€HOMOB C LEJIbI0 IMOJYYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJEpAIIMX HE BCTPEUAOIIUECS B
npUpoie OMOCUHTETHUECKUE ITYTH.

Kierounas wunxenepus. MeTonbl KyJIbTypbl KIETOK M TKaHEH pACTEHHMM W >KUBOTHBIX.
KpuobGanku. Comaruueckass TuOpuau3anus U comMaTHueckuili smOpuorenes. lMcmomb3oBaHue
rariouioB B CEJNEKUUU pacTeHud. llonmydyeHne MOHOKJIOHANBHBIX aHTUTEN. Mcnosib3oBaHue
MOHOKJIOHAJIBHBIX M TOJUKJIOHAJIBHBIX AHTUTEN B MeAULMHE. VICKYyCCTBEHHOE OIUIOJIOTBOPEHUE.
PekoHCTpyKIIMsT SIMLEKIETOK M KJIOHUPOBAHHME >KMBOTHBIX. METOJA TpaHCIUIAHTAUUU SIIEp KIETOK.
TexHomoruu 03JI0pOBJICHUS, KYJIbTUBUPOBAHUS u MUKPOKJIOHAJIBHOTO Pa3MHOMXKEHUS
CEIIbCKOXO35MCTBEHHBIX KYJIBTYD.

XpoMOCOMHass M TEHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha M KOHCTPYHPOBaHHUE
pexomOuHanTHbiX JIHK. Co3ganue TpaHCreHHBIX OpraHu3MoB. JloCTHXKEHHSI W MEpCIEeKTHBBI
XPOMOCOMHOM ¥ T€HHON MHKEHEPHUH. DKOJIOTHYECKUE U ITUUECKUE MTPOOJIEMbI T€HHON WHKEHEPHUH.

Menunuackue OuorexHosioru. Iloctrenomuas nmdposas wmeauruHa. [II[P-guarsocruka.
MeTaboIOMHBIN aHaN3, TEHOEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJIsl OIICHKH COCTOSIHUS €TO
310pOBbs. VICIONb30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepanust paka. 3D-Onommxenepus mms
pa3paboTKu (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/aHUs KOMIUIEKCHBIX TKaHEH
COUETaHHEM TEXHOJIOTHI TpEXMEepHOro OuonpuHTHHTra u ckaddonauHra uis pemeHus 3aaady
MEPCOHAIIM3UPOBAHHON MEIUIMHBI.

Co3manrie BEKTOPHBIX BAaKIMH C [ETbI0 OOECIeYeHHs KOMOWHUPOBAHHOW 3alUTHl OT
Bo30yauteneit OPBU, ycraHOBIeHHME MOJEKYISAPHBIX MeXaHHW3MOB ¢yHkuuoHuposanuss PHK-
COJIEpIKalINX BUPYCOB, BHI3BIBAIOIINX 0COOO0 OMAacHbIe 3a00I€BaHUs YEIOBEKA U KUBOTHBIX.

JeMoHcTpanyun

Tabmuubpr m cxembl:  «Mcmonp3oBaHue MHKpPOOPTraHU3MOB B MPOMBILIIIEHHOM
MPOU3BOACTBEY, «KileTouHas nHKeHepUs», «I eHHast HHXEHEPUsI».

JlaGoparopHas pabota «3ydyenne o0bekToB OMOTEXHONIOTUNY. [IpakTHyeckas

pabota «IlomyueHne MOITOYHOKHUCIBIX MTPOTYKTOBY.

OKCKypcHs «bHoTEeXHOIOTUA —  BaxHeHumas MIPOU3BOAUTENbHAS cuia
COBPEMEHHOCTH (Ha OMOTEXHOIOTHYECKOE TPOU3BOJICTBO)Y.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
ITO BUOJIOI'MHA HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOSHUS OOYYAIOIIMMHUCS IPOTPaMM
cpeaHero o0Iiero o0pa3oBaHus: INYHOCTHBIE, METAIIPEIMETHBIC U TIPEAMETHBIC.

B cTpykType JNHYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOTrpamMMbl IO OHOJOTHH BBIJEIECHbI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHUE 00YYAIOIIUMUCA POCCUIICKOM IrpaAaHCKOW MASHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPENEICHHUI0, HAIMYhMe MOTHUBALIUU K
0o0y4yeHHI0O OWOJIOTHH, LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE
KIIIOYEBBIX HGHHOCTGI;'I 1 UCTOPHUYCCKUX Tpazmunﬁ PasBUTUA OHMOJIOTHYECKOTO 3HaHUA,
TOTOBHOCTh I CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH NEATEIHHOCTH I[EHHOCTHO-
CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMHU CUCTEME OMOJIOTHYECKOro oO0pa3oBaHUs, HaIHYUE
MIPABOCO3HAHUS IKOJIIOTUYECKON KYIbTYPhI, CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHMSI MPOrPaMMbl MO OWUOJOTMH JOCTHUTAIOTCSB EIUHCTBE
yu4eOHOW M BOCHUTATENbHON  JEsTeNbHOCTH B COOTBETCTBHUHC

TpaaUuIIUOHHBIMHU pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMH, HCTOPUYCCKNMU U JYXOBHO-HPABCTBCHHBIMU
IOECHHOCTAMMU, INPHUHATBIMU B O6HICCTBC npaBujaMM W HOpMaMHu
MOBE/ICHUS U CHOCOOCTBYIOT nporeccam CaMOII03HaHUs1, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUS, PA3BUTHUS BHYTPEHHEU MO3UIMH JTUYHOCTH, MATPUOTH3MA U YBAKCHUSIK 3aKOHY U
MIPABOIOPSIIKY, YEIIOBEKY TPYa U CTapIIeMy MOKOJICHUIO, B3AUMHOTOYBKEHHUSA,  OEpEKHOIr0
OTHOILIEHUSA K KYJbTYpPHOMY HAcleUI0 M  TPaJIuUUSIMMHOTIOHAIIMOHATIBLHOTO HApOaa
Poccuiickoit @enepanuu, npupoae U OKpykarouen cpeae.JInUHOCTHBIE PE3yabTaThl OCBOCHUS

yaeOHoro npenmera «brogorus» T0MKHBI OTpaXkaTb TOTOBHOCTb U CIIOCOOHOCTD

o0Oydaroluxcsi  pyKOBOJCTBOBAThCSIC(HOPMUPOBAHHOW  BHYTPEHHEM  mo3uiueit
JUYHOCTH, CUCTEMOM  II€HHOCTHBIXOPHMEHTAIUH, IO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPAJUIIMOHHBIMIICHHOCTSM POCCUMCKOT0 OOILECTBA, PACUIMPEHHE KXU3HEHHOTO
ONBITa U OMBITAACATEILHOCTH B MPOLIECCE PEATU3allMM OCHOBHBIX HANpPAaBIEHUH BOCHHUTATEIIbHOU

JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpaxaanckoro BOCHHTAHHS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKOW TO3HMIIMHA O0YYAIOMIETrocsl Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIeCTBa;

OCO3HAHHUC CBOUX KOHCTI/ITyHI/IOHHBIX HpaB " O6$I33HHOCT€I>1, yBa)KeHI/Ie 3aKOHaA "
IPaBOIOPSIKA;

rOTOBHOCTH K COBMECTHOM TBOPYECKOM EATENLHOCTH IIPU CO3JAHUM YYEOHBIX MPOEKTOB,
pelleHUH YUeOHbIX U O3HABATEIbHBIX 32124, BHINOJHEHUH OUOIOTUYECKUX DKCIIEPUMEHTOB;
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CIOCOOHOCTH OINpEeNessaTh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBIIEHUSM COBPEMEHHOM
YKU3HU U OOBSCHSATH €€

YMEHHE YUYUTBHIBATh B CBOUX JCHCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JIOJIEH € Pa3HbIMU YOEKIECHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMH U COIIUATILHBIM MOJI0KEHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIIIOJHEHHUS  Y4YEOHBIX,
MO3HABATEJIbHBIX U HCCIEI0BATENbCKUX 3a7[ad, YBAXHUTEIbHOTO OTHOLICHHS K MHEHHUIO ONIOHEHTOB
npu 00CYXKJIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COACPIKAHUS;

T'OTOBHOCTB K FYMaHHTapHOfI u BOHOHTépCKOfI JACATCIIBHOCTH,

2) NaTpHOTHYECKOr0 BOCHUTAHHUSI:

CcOPMHUPOBAHHOCTh POCCUICKON TPaXITAaHCKOH HMICHTUYHOCTH, IAaTPUOTH3MA, YBAXKECHHUS K
CBOEMY HapoXy, 4YyBCTBa OTBETCTBEHHOCTH mepen PoawHO#, ropmocTté 3a cBOHM Kpai, CBOIO
Ponuny, CBOH SI3BIK M KYJBTYpY, IIPOILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoja Poccnu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIECIUI0 M MaMSITHUKAM MPUPOMABI, JOCTHKEHHIM
Poccun B Hayke, HCKycCTBe, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTQHOBJIEHHE M pPa3BUTHE OWOJIOTHH,
NOHUMAaHUsI 3HaUYeHHs OMOJIOTUH B TMO3HAHUY 3aKOHOB MIPUPOJIBL, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
00I11eCTBA;

uzelHas yoexJIE€HHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOrOo Hapona; c(hopMHUpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBEICHHS;
CIOCOOHOCTh OIICHMBATh CHTYAllMI0 W TPUHUMATh OCO3HAHHBIC DPELICHHUs, OPHEHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;
OCO3HaHWE JTUYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO OyIyIIEero; OTBETCTBEHHOE OTHOIICHHE
K CBOUM POJIUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEH CEMEHHON >KU3HU B COOTBETCTBUU C TPAAUIMUSMU HapOIOB
Poccuu;

4) scTeTnyecKoro BOCHUTAHMUS:
SCTETUYECKOE OTHOIMICHHE K MHpY, BKJIIOYAs 3CTETHKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOpYECTBA, CHOPTA, TPY/a, OOIIECTBEHHBIX OTHONICHHIA;
IIOHUMAHHUEC SMOIIMOHAJIBHOT'O BO3H€I>1CTBI/I$[ JKUBOH Opupoabl U eé OEHHOCTH, T'OTOBHOCTH K
CaMOBBIPAKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE MIPOSBIIATH
KauecTBa TBOPYECKOM JTMIHOCTH;

5) (puznyeckoro BocnuTaHHsS, (POPMHPOBAHHMA KYJAbTYPBI 310POBbS H
IMOIUOHAIBHOTO JIATOMOJTYHSI:

MOHMMAaHWE W pealm3anus 370pOBOTO W Oe3omacHOro oOpasa >KW3HU (370pOBOE THTAHUE,
COOJIOZICHHE TUTMEHUYECKHX MPaBUI M HOPM, COANaHCHPOBAHHBIN PEXHUM
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3aHATUM M OTAbIXa, peryspHas (u3nyeckas aKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXHYECKOMY 3/10POBBIO;

[IOHMMaHHE LEHHOCTH MPABUJ MHIUBUAYAIBHOI'O U KOJUIEKTUBHOIO O€30M1acCHOIr0 MOBEIEHUS B
CUTYallUsX, YIPOXKAIOIINX 3JOPOBBIO U )KU3HHM JIIOJEH;

OCO3HaHME IIOCIEACTBUM M HENpUATUS BpEIHBIX INPUBBIYEK (YHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TpynoBoro BocnuTaHusN:
TOTOBHOCTD K TPYZY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0Jt00ue;
TFOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLMAIBHOM HaIpaBIE€HHOCTH,
CIOCOOHOCTH MHUIIMMPOBATD, IJITAHUPOBATH U CAMOCTOSATEIHHO BBIMOIHATH TAKYIO JIEATEIbHOCTH;
UHTEpEC K pasnuyHbiM chepam mnpodhecCHOHATBHOM N1eATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHbIC )KU3HEHHBIE MJIAHbI;
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH KHU3HH;

7) 3K0J0rH4ecKOro BOCIHTAHHS:

HKOJIOTHYECKH IIEIecO00pa3HOe OTHOUICHWE K NPUPOAE KaK HMCTOYHHKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILIEHUE YPOBHS 9KOJOTUYECKON KYIbTYpPbI: IPHOOPETEHUE OTBITATUIAHUPOBAHUS ITOCTYIIKOB
Y OLICHKH UX BO3MOXKHBIX IIOCJICICTBUN JUIsl OKPYXKAIOIEH CPEMbL;

OCO3HaHHUE IN100aIbHOT0 XapaKTepa 3KOJOTHYECKUX MPOOIeM U ITyTel UX PEeLIEHUS;CIOCOOHOCTh
MCTIOJIB30BaTh MPUOOpETaeMble MPH U3YYeHUU OMOJIOTHH 3HAHUS M YMEHHUS NIPU PEUICHUU Tpo0iemM,
CBSI3aHHBIX C PallMOHAJIBHBIM MPUPOI0NOIB30BaHUEM(COOIIIOIEHNE IIpaBUI
MIOBEJICHUS B pUPOJE, HaIlpaBJIEHHBIX Ha COXpaHEHue

paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OHOochepsl);

AKTUBHOE HENPUATUE NEUCTBUM, MPUHOCAIIUX BPEIl OKPYKAIOWIEW NPUPOIHOW CpENe, YMEHHUE
IPOrHO3UPOBATh HEOJArONpPUSTHBIE 3KOJOTUYECKHE MOCIEACTBUS TNPEANPUHUMAEMBIX JIEUCTBUN U
IpeoTBpallaTh UX;

HaJIM4YUE€ PA3BUTOTO OKOJOTMYECKOTO MBIIIIEHUS, DKOJOTMYECKOM KYJIBTYpbI, OIIbITa
JEATEIIBHOCTH 3KOJIOTUYECKON HAIIPaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCA MU B II03HABATEIBHOM,
KOMMYHHMKaTUBHOW M COLMAIIBbHON MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUYECKOHN NEATEIbHOCTH
IKOJIOTHUYECKOM HANIPaBJIEHHOCTH;

8) meHHoCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAYK{ U OOIECTBEHHOH NMPaKTHKH, OCHOBAHHOI'O HA JIAJIore KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOM KYyJIbTYphl KaK CpEICTBA B3aWMOJAEHCTBHUSA
MEXY JIOAbMU U TIO3HAHUS MHPA;
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MOHUMaHue crenuPukn OWOJIOTMM KaK HayKH, OCO3HaHHs €€ ponu B (opMuUpoOBaHUU
palMoOHaIbHOIO  HAay4YHOTO  MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO IpesCcTaBlIeHus 00
OKpYXKarollleM MHUpE KaK O €IMHCTBE IMPHUPOAbI, YeJIOBeKa M O0IlNecTBa, B MO3HAHUH MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu IpobiieM COXpaHEeHUs TPUPOJIHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTHH /JI COBPEMEHHOM LIUBHIN3ALUU: 00ECieueHUs HOBOTO
YPOBHSI Ppa3BUTUS MEAMILUHBI, CO3/aHUE NEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pemaTh
pecypcHble TMpOOJIEMBl  Pa3BUTHUA 4YEJIOBEYECTBA, IIOMCKAa MyTed BBIXOAA U3 TIJI00ATBHBIX
HKOJIOTHUECKUX MpobieM M oOecrmeueHHs NepexoAa K YCTOHYMBOMY pa3BUTHIO, PALMOHAIHLHOMY
UCTIOJIb30BAaHUIO TIPUPOJAHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJIOTUYECKUX 3HAHUW B LENAX MOBBILICHUS OOIIei
KyJIbTYpBl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoi Npy N3y4eHUHONOJIOTHUH;

MOHMMAaHUE CYIIHOCTH METOJOB TIIO3HAHMS, MHCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIOJIB30BaTh MOJIydaeMble 3HAHUS JJIsl aHaIM3a U O0BSCHEHHS SBICHUN OKPY)KAIOIIEro
MHUpPa U IPOUCXOASIINX B HEM M3MEHEHUH, YMEHUE JeJaTh OOOCHOBAaHHBIC 3aKJIIOUEHHS Ha OCHOBE
HAay4YHBIX (PAKTOB W UMEIONIMXCSA JAHHBIX C LEJIbI0 MOMYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO MCMOJIb30BaTh OMOJOTHYECKHE 3HAHUS ISl pelIeHUs MpoOjeM B
pEeaJIbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAyYyHOM JEsTeNbHOCTH, T'OTOBHOCTh OCYLIECTBJISTH IPOEKTHYIO H
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHIO M CAMOOOPA30BAHHIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI 10 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3yinbTaThl OCBOEGHUs y4yeOHOro mnpenMera «buoOrHs» BKIIOYAIOT:
3HayMMble Ui (QOPMHUPOBaHMS  MHUPOBO33PEHUS  OOyYaloOIUXCid  MEKIUCUUIUIMHAPHBIE
(MexXmnpenMeTHbIE) OOILIEeHAYYHbIE MOHATHS, OTPa)KaIOUIMe LEIOCTHOCTh HAayYyHOW KapTUHBI MUpa U
creun(uKy METO0B MO3HAHUS, UCIIOJIb3YEMbIXB €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHsl, IBJICHHE,
npolecc, cucTeMa, HayyHbld (DaKkT, NPUHIMI, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCclieloBaHue, HaOMIo/leHHe, W3MEpeHHe, HKCIEpUMEHT M Jpyrue); YHHUBEpCaJbHbIE YydeOHBbIE
neicTBus (M03HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PEryISTHUBHBIE), oOecreunBaroniie popMupoBaHue
(YHKIIMOHAJIBHOW TIpPaMOTHOCTH M COLMAJIbHOW KOMIIETEHLMH OOy4YaloIIUXCs; CIIOCOOHOCTh
00y4aroluXcsl MCIONb30BaTh OCBOCHHBIE MEXKJIMCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS MU
YHUBEpCAIbHbIC YIEOHBIC EHCTBUSI B TO3HABATEILHON U COIIMAIBHON MTPAKTHUKE.
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B pesymbrare wum3ydeHuss OWONOTMM Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHHs Yy
oOydaromierocss OyayT chOpMUPOBAaHBI TIO3HABATEIbHBIC YHUBEPCAIbHBIC Y4eOHBIC JEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHbBIC JCUCTBUS, PETYJISATUBHBIC YHHUBEPCAJIbHBIC YUCOHBIC
JICHCTBUS, COBMECTHAs JICATEIBHOCTb.

Ilo3HaBaTe/IbHbIe YHUBEpPCAJIbHbIE Y4eOHbIe eiiCTBUS
ba3oBble jiornyeckue 1eicTBU:

CaMOCTOSITENTLHO  (OPMYJTUPOBATh M aAKTyalU3UpOBATh MpoOJIEeMy, paccMarpuBaTh €
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOSCHUU 3HAHWUN MPHEMBI JIOTMYECKOTO MBIIIICHUS (aHaIu3a, CHUHTE3a,
CcpaBHEHUS, KiIaccupUKaIMK, 000OIICHHS ), PACKPBIBATH CMBICII OMOJIOTHUSCKUX TOHATUN (BBIICATh MX
XapaKTepHBIC MTPU3HAKU, YCTAHABINBATH CBSI3U C JIPYTUMU TIOHATHUSIMH);

OTIPECIIATh IENU ACSITEIbHOCTH, 3a7aBasi MapaMeTPhl U KPUTEPUH UX JOCTHIKEHUS, COOTHOCUTh
pe3yNbTaThl ACSITENLHOCTH C TIOCTABJICHHBIMU IEJISIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE MTOHATHS AJ1s1 OObSICHEHUS (PAKTOB U SBICHUI KUBOUIIPUPOIBL;

CTPOUTH JIOTHUECKHUE PACCYXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, [0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBACMBIX SIBICHUSX, (OPMYJIUPOBATH BBIBOILI M
3aKJTFOYCHHS,

MPUMEHSITh CXEMHO-MOJICIbHBIE CpEACTBA [UIsl TPEACTABICHHUS CYIIECTBEHHBIX CBS3€H U
OTHOIICHWHA B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKXKe IMPOTHBOPEUYUN pPAa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

paspabarbiBaTh IJIaH pEHICHHUsS MPOOJIEeMBbl ¢ Y4€TOM aHajin3a HMEIOIIMXCS MaTepUajbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIIBHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJITATOB IIEJISIM, OLICHUBATH
PHUCKU TIOCTIEACTBUIN e TENbHOCTH;

KOOPJIMHUPOBATh W  BBINOJNHATH pPabOTy B  YCIOBHSX pPEAITBHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS,

Pa3BUBATh KPCATHUBHOC MBIINIJICHUC ITPHU PCIICHUHA KU3HCHHBIX HpO6J’I€M.

ba3oBble ucciaenoBaTelbCcKNe AeiiCTBUA.

BJIAJIETh HAaBBIKAMHU Y4YEOHO-MCCIIEIOBATENLCKOM U TPOEKTHOM JeATEIHbHOCTH, HaBBIKAMU
paspelieHusi MpoOieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSTEIHHOMY IMOHMCKY METOIOB
pGHICHI/Ifl HpaKTI/I‘ICCKI/IX 3ajaa4, HpI/IMeHeHI/IIO paSJ'II/ILIHI)IX METOO0B IIO3HAHUA,

HCIIOJIB30BATh paSJ'II/ILIHBIe BUABI JACATCIIBHOCTHU 110 HOJ'Iy‘IeHI/IIO HOBOI'O 3HaHHA, €ro
I/IHTepl'IpeTaHI/II/I, npeo6pa3013aHmo 158 HpI/IMeHeHI/IIO B yqe6Hr,1x CI/ITyaIII/IHX, B TOM III/ICJIGHpI/I CO3JaHuNn
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIH THI MBIIUICHUS, BJIaJeTh HAY4YHOH TEPMHHOJOTHEH, KIIOYEBBIMU
MOHSITHUAMH U METOJIaMMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIBHOMN NEATeTbHOCTHN KU3HECHHBIX
CUTyalHsIX;
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BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 33/a4y, BBIIBUTATh TUIIOTE3y €€
pellleHus], HaXOIUTh apryMEHThI JJIs JI0OKa3aTelbCTBA CBOMX YTBEPXKICHHIl, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU PELLICHUS;

aQHAIM3UPOBATH IMOJTYYEHHBIE B XOJ/I€ PELICHUS 3aJauM Pe3yJbTaTbl, KPUTUYECKH OIICHUBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JaBaTh OLIGHKY HOBBIM CHUTYalldsM, OIICHUBATh MPUOOPETEHHBIM OMBIT, OCYIIECTBIISTH

1[eJIeHAIIPaBJICHHbIHN MTOMCK [TEPEHOca CPEJICTB U CIIOCOOOB ACHCTBUS
B MPOeCCHOHATBHYIO CPELY;

YMETb  NEPEHOCHUTH 3HaHHUSA B [I03HABATEJIbHYIO U [PaKTHYECKYIO obrnactu
KU3HEACSITEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTei;
BBIJIBUI'aTh HOBBIE MJI€U, IPEIaraTh OPUTHHAIBHBIC TOIXObI U PEILICHHs], CTABUTHIIPOOIEMBI U
3a/1a4yy, JOIIYCKAIOUIUE AIbTEPHATUBHBIC PEILICHHUS.

Pabora c undopmanmueii:

OpPUEHTUPOBATHCS B PA3IIMYHBIX UCTOUYHUKAX MH(OpMaLuu (TekcTe yd4eOHOro nocodus, Hay4Ho-
HOMYJISIPHOM JIuTeparype, OMOJIOTMYECKUX CIIOBApsX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHbIX,
B lHTEepHeTe), aHanu3upoBaTh HH(OPMAIMIO Pa3IMYHbIX BUIOB U (hOPM IMpesICTaBICHHS, KPUTUYECKU
OLIEHUBATh €€ JJOCTOBEPHOCTh HHEPOTUBOPEUYHNBOCTD;

(dbopMyIHpOBaTh 3ampoChl M TNPUMEHATh pa3IHMYHBIE METOABI MNPH TOHCKE H 0TOOope
Ouosiornuecko MHPpopMaluu, HeOOXOIUMOM J1Jisi BHITIOJIHEHHS yUeOHBIX 3a/1a4;

IpUoOpeTaTh  ONBIT  HUCIHOJb30BAHUSA  HMH(OPMAIIMOHHO-KOMMYHMKATUBHBIX  TEXHOJIOTUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BaHMS PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BHIOMPATh ONTHMAIBHYIO (hOpMy TpeAcTaBiIeHUsT OMOIOTHYECKOH HHPOPMALIUU
(cxembl, TpaduKH, JUarpamMmbl, TaOJIUIIbI, PUCYHKHU U APYTOE);

UCTOJb30BaTh HAy4YHBIM S3bIK B KauecTBe CpeAcTBAa IMpH paboTe ¢ OHOIIOTHYECKOi
uHpopManueil: NPUMEHATh XHUMHUYECKHe, (U3MYEeCKHe M MaTeMaTUYecKHe 3HaKd U CUMBOJIBI,
bopmybl, ab0OpeBHaTypy, HOMEHKIIATYPY, UCIIOIb30BaTh U IPe0OPa30BbIBATh3HAKOBO-CUMBOJINYECKHE
CpEJCTBA HAIJISIIHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HABAHMS M 3aIIUTHI MHPOpPMAUU, UHPOPMAILIMOHHOW 0€30MacHOCTH
JIMYHOCTH.

KoMmyHukaTuBHBIe YHHBepcaJbHble YuyeOHbIe 1eiicTBHSA

Oo0menue:

OCYHIGCTBJ'I?[TB KOMMYHI/IKaHI/II/I BO BCEX C(l)epax KHU3HHU, AKTHUBHO yqaCTBOBaTB B OUAJIOTC
WIH JUCKYCCHU TIO CYIIECTBY OOCYKTaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KICHHS OTHOCHTENHHO BBIMIONIHEHUS TMpeAjaraeMoil 3aJaud, y4YUTHIBATh HMHTEPECHl U
COTJIACOBAHHOCTH MO3UIUH APYTUX YUaCTHUKOB JUATIOTA WA TUCKYCCHH);
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pacrno3HaBaTh HeBepOalibHbIE cpencTBa OOLIEHHS, MOHMMAaTh 3HAUYE€HUE COLMAJIbHBIX 3HAKOB,
NPEINOCHIIIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTyallMd, yMETh CMSTrYaThb KOH(IMKTBI M BECTH
MIEPErOBOPBHI;

BJIQJIETh PA3UYHBIMU CIIOCOOaMU OOIICHUS U B3aMMOJACUCTBHS, TIOHMMATh HaMEPEHUs APYTHX
JIOJel, TMpOSBIATH YBOKUTEIBHOE OTHOIIEHME K COOECeTHHMKY U B KOPPEKTHOH (dopme
(bopMynHpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIXCPE/ICTB.

CoBMmecTHast 1eATEJbHOCTD:

IIOHMMAaTbh U UCIOJIb30BATh IPEUMYILIECTBA KOMAaHAHON U MHAMBUIyalbHON pabOThINPHU PELIEHUN
Ouonornyeckoir mpobiaeMbl, OOOCHOBBIBATh HEOOXOJUMOCTh TNPUMEHEHHUS TPYHIOBHIX (opMm
B3aMMO/JICHCTBUS IIPU PELIEHUN y4eOHOM 3a1auu;

BbIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEeMCTBUH ¢ y4y€ToM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 YWIEHA KOJUIEKTHBA,

IIPUHUMATD LEIH COBMECTHOM EATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH AECHCTBUS 110
€€ IOCTWI)KECHHIO: COCTAaBIIATH ILIAH JEHCTBUM, PACHpenessATh POJU C Y4ETOM MHEHMM Y4YaCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;

OLIEHUBAaTh KayeCTBO CBOETO BKJAJa M Ka)JOr0 y4yaCTHHKAa KOMaHIbl B OOLIMH pe3yibTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IPOEKTHI, OLEHUBAaTh WAEU C MO3UIUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEJIECHUE B PA3IUYHBIX CUTYAlUSX, IPOSBIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUITMATUBHBIM.

PeryisiTuBHbIE YHHBepcalibHble YueOHbIe AelCcTBUS

Camoopranmusanus:

HUCII0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS JIs1 BBISIBJICHUA np06neM N UX PCHICHUAB ) KXU3HCHHBIX
U y4eOHBIX CUTYaIIUAX;

BBIOMpATh Ha OCHOBE OHMOJOTMYECKHX 3HAHUUN IIeNieBble W CMBICIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M TMOCTYNKax IO OTHOIICHHIO K JKMBOW MPHUPOJE, CBOEMY 3J0POBBI0 H 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYIICCTBJIATH IMO3HABATCIIbHYIO ACATCIIBHOCTD, BBIABJIATH HpO6J'IeMBI, CTaBUTH
1 GOpMyITUPOBATh COOCTBEHHBIE 3a/1a4M B 00Pa30BaTEIBLHON JEATSIEHOCTH U KU3HEHHBIX CUTYAITHX;

CaMOCTOSITENTFHO COCTAaBJIATH IUIAH PEIICHHS MPOOJeMbl C YYETOM HMMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHU;

AaBaTb OLICHKY HOBBIM CUTYAIIUAM,

paciiupsaTb paMKH yqe6H0ro npeaMeTa Ha OCHOBEC JIMYHBIX Hpe)IHO‘ITeHPII;'I;

JieNaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH3a PEIICHUE;
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OLICHUBATh MPUOOPETEHHBIHN OMBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW JPYAULMU B Pa3HbIX O0JIACTAX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMH II03HABATENILHOW peQIEKCHH KaK OCO3HAHHs COBEPIIAEMbIX JEHCTBUU U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUM, MCIIOIb30BaTh NMPUEMBI peQuieKCUu A
OLICHKH CHUTYalllH, BHIOOpAa BEPHOT'O PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO NPUHHUMATh PEIIEHUS 110 UX CHUXKCHUIO; IPUHUMATh

MOTHBBI U apTyMEHTBHI APYTUX [IPU aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

IIpunsiTue cedst u Apyrux:
MIPUHUMATD Ce0sl, TOHUMAasi CBOM HEOCTAaTKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBEL ¥ apI'yMEHTBI APYIUX IIPU aHAJIU3€E PE3YIBTATOB AE€ATEIbHOCTH, IIPU3HABATH
CBOE TPaBO U MPABO APYTUX Ha OIMINOKH;
pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C MO3UIIUU APYTOTo YeIOBEKa.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pE3yJbTaThl OCBOCHHUS COJEpKaHUS yueOHoro mpenmera «buonorus» Ha
yrayOlnEHHOM YpOBHE OPHUEHTHUPOBAaHBI HAa oOOecledeHHe NPOPUIBHOTO OOYYCHHS OOYyUYarOIUXCsI
Oounonornu. OHM BKIIIOYAIOT: crienM(pUYEcKre IJisi OMOJOTUM HAy4HbIE 3HAHUS, YMEHHS M CIIOCOOBI
JCUCTBUI IO OCBOCHHUIO, MHTEPIPETALMM M IMPeoOpa3oBaHUIO 3HAHWH, BHIbI JACATCIBHOCTH IIO
NOJYYCHHIO HOBBIX 3HAHUM W MX MPUMCHCHUIO B Pa3JIMUHBIX Y4YCOHBIX, a TAaKKE B PEaJbHBIX
KU3HEHHBIX CUTYaIHsX. [IpeMeTHbIe pe3yabTaThl MPEICTABICHBI IO TOJIaM U3yUYCHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeamera «bruomorus» B 10 kiacce
JIOJIKHBI OTPAYKaTh!

c(OPMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OMOJIOTMM B CHUCTEME E€CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAyYHOM KapTUHBI MHUpA, B MO3HAHWU 3aKOHOB MPHUPOABI U PEIICHUU
npo0sieM palOHAIBHOTO MPUPOOINOIb30BAHMS, O BKIJIAJE POCCUHUCKHX M 3apyOekHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH,

BJIaJICHUE CHUCTEMON OMOJIOTMYECKMX 3HaHHUM, KOTOpass BKJIIOYaeT: OCHOBOIIOJAraromme
Ouonornyeckue TEPMHHBI M TOHATHS (KHU3Hb, KJIETKA, OpraHu3M, MeTa0oJIu3M, TOMEeocTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEACHNE, HACIEACTBEHHOCTb, U3MEHUUBOCTb, POCT W  pa3BUTHE),
OMOJIOTHYECKHE  TEOPHH (xnerounas  teopust T. lllBanna, M. Ilneiinena, P. Bupxosa,
XpoMOcOMHasi Teopus HacienctBeHHoctn T. Moprana), yuenus (H.M. BaBumoBa — o meHTpax
MHOT000pa3usi M TMPOUCXOKIEHHUS KYJIbTYPHBIX pAacTE€HUi), 3aKOHbI (eIUHOOOpa3Hsi TOTOMKOB
MIEPBOTO TOKOJICHHUS,
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pacIlerieHnsl, YUCTOThl FaMeT, He3aBUCUMOTO HacliefoBanus ['. MeHzens, TOMOJIOTHYECKUX PSAZOB B
HacsieAcTBeHHON n3MeHunBoctu H.W. BaBuioBa), npuHIUIBI(KOMIUIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJaMuU HAY4YHOT'O MO3HAHMUS, HCIIOJIb3YEMbIX B
OMOJIOTHYECKUX  HCCIICJOBAaHUSAX JKMBBIX OOBEKTOB (ONMMCaHME, W3MEpPEHHE, HaOI0CHNUE,
SKCTICPUMEHT);

YMEHHUE BBIACNATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U JYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcle OakTepuii, rpuOOB, pacTeHHIl,
JKUBOTHBIX U YEJIOBEKA, CTPOCHMSI OpPraHOB M CHUCTEM OPraHOB PACTCHMi, JKMBOTHBIX, UEJIOBEKa,
MPOLIECCOB KHU3HEACITENLHOCTH, MPOTEKAIOIIUX B OpraHM3Max pacTeHUl, KUBOTHBIX U YEIOBEKa,
OMOJIOTMYECKUX IIPOIIECCOB: OOMEHa BemIeCTB (MeTaboIM3M), MPEBpAlICHUS SHEPTHH, OPOXKEHUS,
aBTOTPO(HOr0 U TeTepoTpo(HOr0 THUIOB MHUTAaHUA, (POTOCHHTE3a MU XEMOCHHTE3a, MHUTO3a, Meio3a,
rameTrorenesa, 3MOpHOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHUS, PA3MHOXKEHUS, WHAMBHUAYAIbHOTO
pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, IeTepO3nca, HCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMAAMH KJIETKH U UX (QYHKIUSIMH,
CTpPOCHHEM KIIETOK Pa3HbIX TKaHEed U MX (PYHKUMUAMU, MEKAY OpraHaMd U CHUCTEMaMU OPraHoB Yy
pacTeHUM, KUBOTHBIX M YeJOBEeKa U UX (YHKIUSMHU, MEXYy CUCTEMaMH OPraHOB U MX (PYHKUIUAMU,
MeXy dTanmamMu oOMeHa BEIeCTB, dTalaMH KJIETOYHOTO LMKJIA M KU3HEHHBIX IMKJIOB OPraHHU3MOB,
sTanamMu AMOPHOHAIFHOTO Pa3BUTHS, TEHOTUNIOM U (PeHOTHIIOM, (PEHOTHUIIOM H (aKTOpPaMU CPEIbI
o0uTaHus;

YMEHHE BBISBIATH OTJIMYUTENBbHBIE TNPU3HAKKA JKUBBIX CHCTEM, B TOM YHCJIE€ PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUINE APTyMEHTBI, OHMOJIOTMYECKYI0 TEPMUHOJOTHIO H
CUMBOIIMKY JJIs1 JJOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE pemiaTth OWOJOTHMYECKHE 3alayd, BBISIBISTH NPHYUHHO-CIEICTBEHHBIC CBS3H MEXKIY
UCCIIETyeMbIMH OMOJOTUYECKUMH TPOIeCCaMH U SBIICHUSMH, JEeNaTh BBIBOABI M MPOTHO3BI HaA
OCHOBAHHH TIOJYYECHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH J1a00paTOpHBIE U MPaKTHYECKHe paboThl, COONI0ATh MpaBmiia MpH padboTe C
y4eOHBIM U JTJaOOpPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTaTh THIIOTE3BI, POBEPITHh WX AKCIEPUMEHTATBHBIMH CPEIACTBAMH, (POPMYIHUPYS
1eJIb UCCIEeIOBAaHUS, AHATTU3UPOBATH MOJIyU€HHBIE PE3yIbTaThl U I€TaTh BHIBOIBL,

YMEHHE YYacTBOBAaTb B Yy4eOHO-HCCIIEAOBATENLCKOM paboTe mno OMOJIIOTUH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIWYHO TPEACTABIATH
MOJTy4YEHHBIEC PE3yIbTaThl HA YYCHHUECKUX KOH(PEPEHIUX;

YMEHHE OIEHUBATh 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHWN B 00JacTH OMOJIIOTHUH H
MeIUIUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpPABICHHOE M3MEHEHHE I'eHoMa U
CO3/1aHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYIICCTBIIATh OCO3HAHHBIA BBIOOp Oyaymiel MpodecCHOHANbHOW AEATEIbHOCTH B 00JacCTH OHOJIOTHH, MEIMIUHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEIILCKOTO XO3SHCTBA, IMHUINEBOW MPOMBIIIICHHOCTH, YIIyOJsITh MMO3HABATE/IbHBI WHTEPEC, HAMPABJICHHBIH Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIIEH MTPO(EeCcCHu U MPOJI0JDKEHNE OMOIOTHYECKOro 00pa30BaHusl B OPraHU3AIUIX CPETHETONPO(HECCHOHATLHOTO U BBICIIIET0 00pa30BaHUS.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/ IpOrpaMMET Beero KOﬁHTpOJII)HbIe HpﬁaKanecKne 0BPA30BATEILHBIC
padoTsbI padoThI pecypes

bubmuoreka [IOK
buosorus kax nayka 1 0.5 https://m.edso0o.ru/7f41c292

JKuBbIe cucTEMBI M X U3yUYEHUE 1 bubmmorexa LIOK
https://m.edso0o0.ru/7f41c292

bubnmorexa LIOK
3 buoorus krerku 1 1 https://m.eds00.ru/7f41c292

4 «XUMHUYECKasi OpTraHu3aIus KIECTKI bubmnorexa [JOK
7 https://m.edsoo.ru/7f41c292

bu6nmorexa LIOK
S «Crpoenue u GynKumm KIeTKI 6 https://m.edso00.ru/7f41c292

6 «OOMeH BelecTB ¥ MPeBpalleHle YHEPTUH B 6 bubmuoreka [IOK
KJIETKE https://m.edso00.ru/7f41c292

7 «Hacnencrsennas uadopmarus u 5 bu6muoreka [JOK
peanm3anusi €€ B KIETKE) https://m.edsoo.ru/7f41c292

8 «KU3HEHHBIN IUKIT KIIETKA Bubmnorexa HOK
5 https://m.eds00.ru/7f41¢c292

bubnunoreka LIOK
9 «CTtpoenne 1 PyHKITUN OpPTaHU3MOBY 12 https://m.edsoo.ru/7f41c292

10 «Pa3MHOKEHUE U Pa3BUTHE OPTAHU3MOBY 6 bubnuorexa [JOK
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https://m.edso0.ru/7f41c292

11 «["eHeTnKa — HayKa O HACJIEACTBEHHOCTH U 5 bubnmoreka [JOK
M3MEHYHUBOCTH OPTraHU3MOB) https://m.edsoo.ru/7f41c292

12 «3aKOHOMEPHOCTH HACIICICTBEHHOCTH 6 Bubmmorexa LOK
https://m.edso0.ru/7f41c292

13 «3aKOHOMEPHOCTH U3MEHUYUBOCTU 4 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292

bubnuorexa [IOK
14 «leHeTHKA YeII0BeKaY 1 https://m.edsogru/7f410292
15 «Cenexuusi OpraHu3MOB) 2 Eg&?ﬁ;ﬁ;{;(&[ﬁ}% 416292

16 «BHOTEXHOJIOTHS M CHHTCTHYCCKAS 3 bubnuorexa [JOK
OHOIOTHSI https://m.edso0.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 4
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Cnucok nurepaTypsl 1o yueoHomy Kypcy «buonorus» 10 kinacc
JUTSL YIUTEIIS:

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bospioi cripaBOYHUK I IIKOJIBHUKOB U MOCTYIAIOIINX B. BY3BbI. -
M.: Ipoda, 2017,

2. bonrosa U. B. Coopnuk 3aiau no O61iel 6nosioruu Jijisi HocTynaromux B By3sl. - M.: «Onuke 21 Bex» «Mup u oOpazoBaHue»,
2019;

3. Koznora T. A., Kyumenko B.C. buonorus B tabnuiax 6-11 kinaccel. CripaBounoe nocodue. -M.: [poda, 2016;

4. ®pocu H B. H., CuBornazos B. . ['otoBuMcs k eAMHOMY rocynapcTBEHHOMY sk3aMmeHy. OO1as ouomnorus. - M.: [poda, 2020. -
216c¢.;

5. JlabopatopHslil mpakThKyM. buosorus 6-11 knacc (yueOHOE 3EKTPOHHOE U3/IAHHKE).

6. «Enunas xomnexuus Lndpossix ObpaszoBarenbHbix Pecypcosy (Habop nudpoBbIX pecypcoB kK yueOHHKaMm JuHuM B.B.
[Taceunuka) (http://school-collection.edu.ru/).

7. www.bio.1september.ru— raszera «brosorusy -npuiokeHue K «1 CeHTIOps».

8. http://bio.1september.ru/urok/ -Matepuaisi k ypoky. Bce paGoThl, Ha OCHOBE KOTOPBIX CO3/1aH CaiT, ObUTH OMyOJIMKOBAHBI B Ia3eTe
"buonorus". ABropamu caifta npojaenana 6oJblnas padoTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTaTeH C YYETOM IIKOJIBHOM
y4eOHOM MporpamMMBbl 10 npeamMeTy ""buomorus".
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