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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yae6HOMY Tipeamety "buonorus” (nanee - OMoI0THs) HA YPOBHE CPETHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepammm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
ydaeOHoro npeamera «brHoIorus» U OCHOBHBIX TMOJIOXKEHUU (enepanbHOi pabodel mporpaMMbl
BOCIIMTaHUS.

VYueOuslii mpeamet «buonorusy yriayonéanoro yposas uzyuenus (10—11 kmaccer) siBiseTcs
OJIHUM M3 KOMIIOHEHTOB IpeAMeTHOH obOnactu «EcTecTBeHHO-Hay4yHble IpeaMeThl». CoryiacHo
nonoxerusMm PI'OC COO npoduibHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBISIOTCSA crocoboM auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro oOIIero
00pa3oBaHUs U MPHU3BAHBI OOECIIEYUTH NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o0ImKM, CpeHUM MpOo(dEeCCHOHATBHBIM U BBICHIMM 0Opa3zoBaHHeM. B To ke BpeMs Kakabli U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pELICHHE
00pa30oBaTeNIbHBIX, BOCIUTATENBHBIX U PAa3BUBAIOIIMX 3a/1a4, CBSI3aHHBIX ¢ IpodopHeHTaIen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpPeca K KOHKPETHOH OO0JacTH HAy4YHOTO 3HAHHWA,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMYy mnipeamety "buonorus" ma€t mpeactaBieHUe O LETU U 3aadax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAaHUE MO pasfeliaM U TeMaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3YUYeHUs Y4eOHOTr0 MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTUKM Y4eOHOTrOo Iporecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMojoruu peaian3oBaH MPUHLIUI
IIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus,
Oyarosapst 4eMmy MpoCcMaTpUBAETCS HANIPABIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOT0 MBIIUICHUS, MPEACTaBICHUH O 310pOBOM o00pasze XHM3HHM, Ha BOCHUTAHUE
OEpEeKHOT0 OTHOIICHHS K OKpYXKAroIIel mpupoHoi cpene. B mporpamMme mo OMoNOrHu Takxke
MOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peannsaunuu tpedoBanuit ®I'OC
COO x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM pe3ybTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHOB Yu€OHO-TIO3HABATENBHON JEATENBHOCTH O0y4aroImuXcs MO
OCBOCHHMIO COJEp>KaHUS OWMOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

VYuebubiit npeamer «buonorus» Ha ypoBHE cpeaHero olrmero oOpa3oBaHHUs 3aBepILIACT
Ouosornyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA PACHIMPEHUE M YIIIyOJeHHE 3HAHUH
00y4aroImuxcst 0 )HUBOU MPUPO/IE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OHOJIOTMU Pa3BUTHUS, TCHETUKH, CEJIEKIIMH, OMOTEXHOJOTHH, HBOJIIOLHMOHHOTO YYEHHS U
HKOJIOTHH.

N3yuenne yuebHoro npenmera «buosnorus» Ha yriyOoJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY 00yYaroIuXcs K MOCIEYIoeMy HOTYyYeHHI0 OMOJIOrHUECKOro 00pa3oBaHus B By3ax
U OpraHu3alusaX CpelHero mnpodeccuoHaabHOro ooOpa3oBaHusi. OCHOBY €ro coaep)KaHus
COCTaBIIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUH, MOJYYCHHBIX IMPH H3YyYCHHH OOYYaIOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKMX pa3esoB OMOJIOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpasoBanus, B 10—11 ximaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U yriIyOJIeHbI
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tprlax, OakTepusx, OpraHu3Me 4YeloBeKa,
00X 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIIOTMYECKHUE CBEICHUS
IPUKJIAJHOTO U MOHUCKOBOIO XapaKTepa, KOTOPbIE MOYXHO HCIOJIb30BATh KAaK OPUEHTUPBI AJIS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErparusi OMOJIOTHYECKUX 3HAHUH C



COOTBETCTBYIOIIMMHU 3HAHHUSIMU, TIOTYYCHHBIMU 00YJaIOIIUMUCS TIPU U3y4eHUU (HU3UKH, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mnpenMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapAKTEPHBIE JJIsl KUBBIX CUCTEM PA3HOI'0 YPOBHSI OpPraHHU3allUU,
ABOJIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYISIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHOJIOTHN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU U CEJIEKIHUU, OMOTEXHOJIOTUH U CHHTETHYECKOU
OMOJIOTUM, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHHMKe, 300JIOTMH, aHATOMUH,
¢usuonornn uenoBeka. YueOHbIH npeamer «buonorus» mpu3BaH OOECIEYUTH OCBOCHUE
oOy4armuMucss OMOIOTUYECKUX TEOPHM M 3aKOHOB, UACH, MPUHIUIIOB U MPaBWI, JIEKAIIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, 3HAHUI 0 CTPOEHUH, MHOI000pa3un
U 0COOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJSIIHK, OHOIEHO03a, SKOCHUCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OHOJOTMM, NMPUKIAJAHBIX ACHEKTax
Ouoyoruveckux 3HaHWi. (s pa3BUTHS U TOJAEpKaHHUS WHTepeca 00yJaromMxcsi K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
oOnacTu OMOJIOIMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PELICHUE BAKHEHIINX
OMOJIOTUYECKHX U KOJIOTUYECKUX MPOOIIEM.

Llenp u3yuenus: yuebHoro npeamera «buonorus» Ha yrnyOnéHHOM ypOBHE — OBIIAJCHUE
00y4aromuMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHW3allMM JKUBBIX CHCTEM
pa3HOTro paHTa u MpUOOpPETeHNE YMEHUI NCIIOBF30BaTh TU 3HaHUS B POPMUPOBAHUU UHTEpeca K
omnpenenéHHoil obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OHMOJOTHEW, WIH K
BBIOOPY y4eOHOT0 3aBeIeHUs sl POAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTikenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHe
o0ecreunBaeTcs perieHueM caeIyoIuX 3a/au:

OCBOEHHE 00YJAIOIIUMUCS CUCTEMBI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTUYECKUX
TEOPHSIX, KOHIICTIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MPaBUIIAX, COCTABIISIONINX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTUHYy MHpa; O CTPOEHHH, MHOroobpasuu u
OCOOEHHOCTSIX OWOJOTHYECKUX CHCTeM (KJIETKA, OpPTaHu3M, TMOIMYJSIIUs, BUJ, OWOTEOIIEHO3,
ouocepa); 0 BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUAX B OUOJIOTHH;

O3HaKOMJIEHHE  OOydalomMxcsi €  METOAaMU  [O3HAaHMS  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUYECKUX HAyK (MOJEKYJISpHOW U KIETOYHOM OMOoJoruw,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHMH U CUHTETUYECKON
OWOJNIOTHHN,  TAJCOHTOJOTMH, OJKOJOTHH); METOJAaMH  CaMOCTOSTENBHOTO  TPOBEICHHS
OMOJIOTHYECKUX HCCIIEeOBaHU B JabopaTopuu U B Mpupojae (HabmoaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOJCTHPOBAHNE);

OBIIaJicHuEe OOYyYarOIIMMHUCS YMEHHUSMH: CaMOCTOSTENIbHO HaXOJUTh, AHAIW3MPOBATH U
UCTIOJTB30BaTh OMOJIOTHYECKYI0 HH(POPMAIIHIO; TIOIB30BATHCS OMOJIOTMYECKON TEPMUHOJIOTHEN 1
CHUMBOJIMKOMW; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OMOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y DKOJIOTHYECKUMU TIPOoOIeMaMu 4eJI0BEYECTBA; OICHUBATH MTOCIICICTBUS CBOCH NESITETLHOCTH 110
OTHOILICHHUIO K OKpPYKaIoLled NpUPONHONW cpene, COOCTBEHHOMY 3I0pPOBBIO M 370POBBIO
OKPYKAIOIIMX JIFOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEPbl MPOPUIAKTUKU HH(EKITMOHHBIX
3a0o0JeBaHMi, MpaBUJIa TOBEACHUS B NPUpPOAE U obecredeHus: Oe30MacHOCTH COOCTBEHHOU
KU3HENEATCITPHOCTH B UYPE3BBIYAWHBIX CHUTYAIMSIX TPUPOIHOTO M TEXHOTEHHOT'O XapakKTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071aCTH OMOIOTHH;



pa3BUTHE Yy OOYYaIOLIUXCSI MHTEIVIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEH OHWOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHUS
SKCIIEPUMEHTANIBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTMYECKUX 3a7ad, MOJEITUPOBaHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOMIMXCs [ICHHOCTHOTO OTHOIICHUSI K JKUBOHM MPHPOJE B IEIOM H K
OTIENbHBIM €€ O0O0BeKTaM | SBJICHUSAM; (OpMUpPOBAHUE IKOJIOTHYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOMICH KyJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpeTeHre 00yJaroIUMHUCI KOMIIETEHTHOCTH B PAllHOHATBHOM IPUPOIONIOIH30BAHUH
(coOmroleHne TpaBWJI TIOBEICHUS B MPHUPOJE, OXpPaHbl BHUIOB, IKOCHCTEM, Owmochepsl),
COXpPaHEHUU COOCTBEHHOI'O 370POBBSI M 3[0POBBS OKPYXKAIOUIMX JIOAEH (COOMIOAEHUS Mep
npoduIakTUKH 3a00JIeBaHMi, o0ecrieueHrne 0€30aCHOCTH KU3HEISATSIIbHOCTH B UPE3BbIUAHBIX
CUTYaIUSIX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BAHUS OMOJOTHYECKIX
3HAHUN U YMEHUH B MIOBCEIHEBHOM )KU3HH;

CO3JIaHME YCJIOBHHM [UIsl OCO3HAaHHOIO BbIOOpa OOY4YaIOLIMMUCS HMHAWBHUIYAJIbHOU
0o0pa3oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmoOcienyromeMy IpodhecCUHOHATBLHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUU C HWHAWBUAYAIBHBIMH HHTEpecaMH M MOTPEOHOCTIMU
peruoHa.

OO01iee 4yuCiIO 4YacoB, OTBEJIEHHBIX Ha HM3ydyeHUE OHOJOTMU Ha YIIyOJEHHOM YpOBHE
cpenHero obmiero oopasobanusi, coctaiseT 204 yaca: B 10 kinacce — 102 yaca (3 yaca B HEZIeTI0),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p opraHu3alMOHHBIX (HOPM, METOIOB U CPEJICTB 00yUEHUsT OMOTIOTUH OCYIIECTBIISETCS
¢ yuéroMm crienupUKa ero CoAep KaHus M HAMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNnbHBIM YCIOBHEM NPU OOyYE€HUU OMOJIOTUU Ha YIJyOJEHHOM YpOBHE SIBISIETCS
MpOBEICHUE J1a0OpaTOPHBIX U MpakTHueckux pabdor. Takke ywacTue oOydarmmxcs B
BBITOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENIbCKUX Pa0OT, TEMAaTHKa KOTOPBIX OMpeAesseTcs
YUHTEJIEeM Ha OCHOBE UMEIOIIMXCSI MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIJIOBH.



COJAEPKXAHUE OBYYEHMUSA
10 KUIIACC

CopepxaHue TPOrpaMMbl, BBIIEICHHOE KVPCU80OM, HE BXOAHUT B MPOBEPKY TOCYIAPCTBEHHOU
urorosou arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHas OMoiOrus — KOMILIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OHMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHpameHTardbHbIC, NPUKIATHBIE U
IMOUCKOBBIC HAYYHBIC UCCIICAOBAHNS B OMOJIOTHH.

3HaueHue Ouosiornu B (OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6roorueil. 3HaueHNUEe OUOIOTUU B IPAKTUUECKOHN J1€ATEeIbHOCTH
YEJIOBEKa: MEUIIUHE, CEJTbCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXPaHEe IPUPOJIBI.

JdemMoHcTpanuu

Tabnuue! u cxembl: «CBsi3b OMOJIOTUM C JPYTUMH HayKaMu», «CuctemMa OMOJIOrH4ecKux
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHUE

JKuBbIe cuCTEMBI KaK npeaAMET U3YUCHUA ouoaoruu. CBOMCTBA JKUBBIX CUCTEM: CIANHCTBO
XUMHYECKOI0o CocCTtaBa, AHUCKPCTHOCTL U HEIOCTHOCTH, CJIOXKHOCTH H YIHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOOpraHu3anus, CaMOBOCIIPOU3BECACHUC, pa3apaxKumMocCTh,
N3MCHUYHUBOCTL, POCT U Pa3BUTHUC.

YpoBHM OpraHu3aldi JKUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MO YJISIUUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOTCOIICHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuzup kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiye >KUBble CUCTEMbI Ha pa3HbIX
YPOBHSX OpPTaHU3AIUU.

N3yuenune xuBbIX cucteM. Metonpl Ononmornyeckoi Hayku. HabOmromenue, nsmepenue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTHE O 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoil. [lmanmpoBanme skcnepumenrta. [locraHoBka W mpoBepka rumore3. Hynesas
runotesa. [loHsaTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OneHKa
JTOCTOBEPHOCTH TOJIYYEHHBIX PE3yJIbTaTOB. [IpUUMHBI MCKAKEHUS PE3YNIBTATOB SKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoncTpanuu

Tabmuiel 1 cxeMbl: «OCHOBHBIE NpPHU3HAKU JKU3HW», «bHOTOrMYeckre CHCTEMBD»,
«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpraHU3alluyu KUBOM IpUpob», «CTpoeHue KUBOTHON
KIIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OPraHu3May, «bnoreoneHos»,
«buocdepar, «MeToab! U3y4EHHS KUBOK TPUPOIBI.

ObGopynoBanue: nabopaTopHoe O00OpyAOBaHHWE Uil TMPOBEACHUS  HAOIIOJACHHUIA,
U3MEPEHUM, DKCIIEPUMEHTOB.




IIpakTuyeckasi pab6ora «lcronb3oBaHWE Pa3IUYHBIX METOJIOB IIPU M3YYEHHUH JKUBBIX
CUCTEM.

Tema 3. BuoJsiorus KjieTku

Kietka — cTpykTypHO-(pYHKIIMOHAIBHAS €IUHUIIA KUBOTO. MICTOPUS OTKPBITUS KICTKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. [lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl MOJEKYISIPHOM W KJIETOYHOM OHOJIOTMH: MHKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHbIX aToMoB, auddepeHIraTbHOe EeHTpUGYrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. Hzyuenue QuKrcuposanHvix K1emoK. OneKTpoHHas
MUKpockomnus. Kongokanvruas mukpockonus. BumanvHoe (npusicusHenHoe) uzyienue Kiemox.

JdeMoHcTpamumn

Tabauiel U cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKpOcKom», «McTopus
Pa3BUTHUS METOJOB MUKPOCKOTTUN».

OO0opyoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOMpENapaThl PaCTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IpakTuueckasi padora «/3ydyeHune MeTom0B KIETOUHOHW Omonormm (Xpomartorpadwus,
anektpodopes, nuddepenuunanpaoe eHTpudyruposanue, [ILIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKA. Makpo-, MUKpPO- U YJIIbTPaMUKpPO3IeMEHThL. Boja u e€ ponb
KaK pacTBOPUTENs, pPEareHTa, ydyacTUe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIIALUN.
MuHepanbHble BeLECTBa KIETKH, UX Onosiornyeckast posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIeTKku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Mouyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopwuHas, TpeTW4Has, 4eTBEpPTUYHAS CTPYKTYphl. JleHaryparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0eIKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapubl, JUCAXapuabl, OJUrOcaxapuabl U monucaxapuisl. OOmumid
IUIaH CTpPOeHuss U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue ¢yHKunn
YIJIEBOJOB.

Jlumuasl.  'mapodunbHO-THApOodOoOHBIE  cBoiicTBa.  Knaccupukanus — aunmuaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OWOJIOTMYECKHMX MeMOpaH — TEKy4ecTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJYIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JJHK n PHK. Crpoenne nHykinenHoBbix kuciaoT. HykneoTuasl.
[Tpuntun xkomrmementapHoctu. I[lpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnimpaiib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buast PHK. @ynkunu PHK B kietke.

Crpoenne Moisiekynsl AT®. Makpospruueckue cBsizu B Mosiekysne AT®. buonoruueckue
¢ynkunn  AT®. BoccTaHoBIEHHBIE TEPEHOCUYUKH, UX (QYHKUMU B KiIeTke. /pyeue



HyKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMoxuMuyeckue M Ouopu3NYECKUEe HCCIEeI0OBAaHUSl COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl OmoMoiiekyl. Mooeruposanue cmpykmypol U  QyHKYui
Ouomonexy u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HENpUPOOHbIX AHAN0208.

JdemMoHcTpauuu

[lnarpammsbl:  «PacnpeneneHue XMMHUYECKMX DJJIEMEHTOB B HEKHUBOW IIPUPOJEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabmuuer 1 cxembr: «llepuoanyeckas TabnuIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYyJbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€NKOBOH MOJIEKYNb», «CTpOEHHE MOJIEKYN YIJIeBOIOBY», «CTpOEHUE MOJEKYI
nunoBy, «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKyinbl ATD».

O6ODVI[OBaHI/IeZ XUMHYCCKad Iocyaa u O60py,HOBaHI/Ie.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIbIO KAY€CTBEHHBIX PEAKIIHII.

JlabopaTopHas padora «lcciienoBaHne HyKIEMHOBBIX KUCIIOT, BBIIECIECHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenune u pyHKIHMH KIETKH

Tumbl KIETOK: dyKapHOTHUECKass W mpokapuoTudeckas. CTpyKTYypHO-(YHKIIHOHAIBHBIC
00pa3oBaHMs KIETKH.

CrtpoeHue mnpokapuoTHUecKoW kieTku. Kierounas cTeHka OakTepuil u  apxew.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenue U pyHKIIMOHUPOBAHHUE dyKapHOTHUECKOH KieTku. [na3marnueckas memOpaHa
(mna3manemma). CTpykTypa Iula3Matuyeckoil MeMmOpanbl. TpaHCHOpT BeLIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (muddysusa, oOneruéHHas nudQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HATpHUIl-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOIUTO3, (parouuTo3. Dk3ounuTo3. Kinetounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rpuOoB.

[urommazma. [uto3zonb. Lutockener. JIBuxkeHune nuroruiazMbl. OpraHousibl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: sHAoIazmaTrudeckas cetb (JI1C), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (PYHKIUH. B3auMOCBsS3b 0JHOMEMOpAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue TrpaHylIsIpHOTO peTukynyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii  (arpaHyJisipHbI)
SHJOTUTa3MaTHUYeCKuid peTukyinyM. CekperopHas ¢yHKuus ammapata ['onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I o1v0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyomnu pactutenbHbIX KieTok. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHAPHUH, IUIACTUABL [Ipoucxodcoenue
mumoxonopuui u niacmuod. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u



GyHKIMKM MHUTOXOHIpUH U mactud. [lepBUuHBIC, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIJIACThI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpanubie opranouisl kiietku CTpoeHrne U PYHKIIMM HEMEMOpPaHHBIX OPraHOWIIOB
KIeTku. PubGocombl.  [lpomesicymounvie Quramenmol. MuxpopmiaMeHTbl. AKmuHo8bie
Mukpogunamenmsi.  MpIIlIeUHbIE  KICTKU.  AKMUHOBble ~ KOMNOHEHMbl — HeMblULEUHbIX
kremox. Mukporpy6ouku. Kinerounsiii nentp. CTpoeHue U JABMKEHUE KT'YTUKOB M PECHUYEK.
MuxkpotpyOouku nurtoriasmsl. LlenTpuons. benku, accoyuuposannvle ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. O6o04ka sapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIMH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKEeHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpomMaTHMHa — TMCTOHBL. JJunamuxa s0epHol
06010uKU 8 Mumo3se. foepuulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu
Tabauiel 1 cxembl: «CTpoeHHE SYKapUOTHYECKOM KIEeTKH», «CTpoeHHE >KUBOTHOM

KJIeTKN», «CTpoeHHe pacTUTENbHOM KIeTKn», «CTpoeHre MUTOXOHAPUM», «Snpoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

O6opyoBaHMEe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIMpenaparbl 0akTepuanbHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOB).
IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHnas padora «/ccienoBanne mia3Moian3a U JeIIa3MoiIn3a B PaCTUTENIBHBIX
KIJIIETKax».

IMpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).
Tema 6. O0MeH BelecTB U NMPeBpPallieHUe JHEPITUU B KJIETKe

AccuMWISIIIMS U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Turmbl oOMeHa BellecTB:
aBTOTPO(HBIN U reTepoTpOoPHBINA. YyacThe KUCI0po/ia B 0OOMEHHBIX Ipoleccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMeHTaTUBHBINA XapakTep
peakIuii KIeTOYHOro MeTabonu3ma. @epMEeHTHI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBHUSI.
Kodepmentsl. Otinnuust pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. beiaku-akTHBaToOphl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX pEaKUUd OT pa3IMYHBIX
(baxTopoB.

[lepBUYHBI CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCU2EeHHbIU U
oKcucenuvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nuemMeHmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomactoB B mporecce GorocuHTe3a. CBEeTOBass M TEMHOBAs
dazpl. @omoovixanue, Cs, Cs+ u CAM-munvr gpomocunmesa. TIpoaykTHBHOCTh (DOTOCHHTE3A.
Brusinue pa3nuyHbIx GaKTOpOB HA CKOPOCTh (POTOCUHTE3a. 3HAUCHHE (DOTOCHHTE3A.



Xemocunre3.  PasHooOpa3ue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIHMPYIOIINE
OaxTepuu, xene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKkTepun. 3HAYCHUE XEMOCUHTE3A.

AnaspoOHble opranu3mbl. Bumasl 6pokenust. [IpoyKThl OpOKEHUST M UX UCIOJIh30BAHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTUHM W BO30YIUTENN
Oose3Hei.

AdpoOHBIE OpraHM3Mbl. JTalbl YHEPreTUYECKOro oOMeHa. [loArOTOBUTENBHBIN ATall.
['uKonm3 — 6ECKUCIIOPOAHOE PACILIEIICHUE TITFOKO3BI.

buonorudeckoe oKucIeHUE, WM KIETOYHOE JbIXaHue. PoJIb MUTOXOHIpHIA B TIpoIeccax
OHMOJIOTUYECKOTO OKHCIICHHS. [uknngeckue peaKIuu. OxucauTensHOe
bochopunupoBanue. Juepeus membpannozo epaduenma npomonos. Cunmez ATD: paboma
npomouuou AT®-cunmaszvl. IlpeumymiecTBa a’poOHOTO IMyTH OOMEHA BEIIECTB TEpeN
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO0 0OMEHA.

JdeMmoHcTpamun

Tabmunbl u cxembl: «DPOTOCHHTE3», «IHEpPreTHUeCKUuil oOMeH», «buocHHTE3 OeiKay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O06opynoBaHue: CBETOBOW MHKPOCKOT, 000pyIOBaHUE JIJIsl TPUTOTOBJICHHS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuasi padora «/3ydyeHHe KaTaIUTUYECKOM aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTtopunass padora «lI3yueHne (epMEHTATHUBHOTO pacLIeIVICHUs] MEepPOKCUaa
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX.

JladopaTopnasi pabota «CpaBHeHUE NPOI1eccOB (POTOCHHTE3A U XEMOCUHTE3a».
JlaGopaTopuas padora «CpaBHEHUE TPOLIECCOB OPOKEHUS U ABIXaHUS.
Tema 7. HacaeacreenHass nHpopManus U peajn3anus eé B KJIeTKe

Peakuuu matpuynoro cunresa. [IpyHUIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUUHOIO
cuHTe3a. Peammsarnus HaciencTBeHHOW wuH(opMmanuu. [eHeTHueckuii KO, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUIAPAUIETBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue Tpancnopteix PHK B GmocunTese Oenka. YcmoBus
ounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbk pubocom B 6uocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
JyKapuoT. Perymsmus akTHBHOCTH TE€HOB y Tmpokapuor. ['mmore3a omepona (d. XKakoo,
K. MaHno). Monexynsapuvie mexanusmvl d3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HeksieTouHble (POPMBI JKU3HU U 00JIUraTHbIe napa3utbl. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawux



supycos, PHK-codeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubsie 3a0osieBaHusi uenoBeka, KUBOTHBIX, pactenuid. CIINI, COVID-19,
COIMAIbHBIE U METULIMHCKHUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz oonvuux maccusos («bigdata») cmpyxmyphuix
ouonozuueckux oanuwvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune. [lpoepammupyemole hyukyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdemMoHcTpanuu

Tabouiel  u cxembl: «buocunte3 Oenka», «l'eHermyeckuii kom», «Bupyce,
«baxrepuodaru.

IMpakTunyeckas padora «Co3gaHue MOJEIU BUPYCa».
Tema 8. JKu3HeHHBIH MUK KJIETKH

Krnerounsnii mukn, ero mepuonabl u peryismus. Wutepdaza u muto3. OcoOeHHOCTH
MPOIIECCOB, mMpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUT
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIBI
uHTEp(Pa3bl.

Marpuunsiii  cunte3 JHK —  permmmkanms.  I[lpunnuner  permmkanmun  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUNAPAJUIEIbHOCTh. MexaHu3M
permukammu [IHK. Xpomocomer. Ctpoenue xpomocom. TeroMepsl u TernoMepasa. XpOMOCOMHBIHN
Ha0Op KJIETKHU — KapuoTun. JMIIOMAHBIM U ramaoufHblii Habopbl XpoMocoM. I'omMonoruyHbie
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

I[eJ'ICHI/Ie KJI€TKU — MUTO3. CTa)II/II/I MHUTO3a U MPOUCXOAAIIHNE B HUX MPOUCCCHI. Twumer
MHUTO3a. KapI/IOKI/IHGS 1 IUTOKHUHES. buonorndyeckoe 3HaUuCHHE MUTO3A.

PGFYJ'IXIII/H[ MHUTOTHYECKOI'O ITHMKJIa KJICTKH. HporpaMMI/IpyeMa;I KJICTOYHAs THOCIb —
alloIITOo3.

Krnerounoe spo, XpoMocoMbl, PyHKIIMOHATBHAS TeHOMUKA. Mexanuzmuvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemka» — ououngopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmuibl u cxembl: «KW3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

OO6opynioBaHue: CBETOBOW MMKPOCKOI, MHKpompenapaTtsl: «MHTO3 B KJIETKax KOpElIKa
JTyKa».

JlaGopaTopHas padora «/3ydyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopuas pa6ora «HabGmoneHne MuTO3a B KJIeTKax KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)».



Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIC, KOJOHHUAIIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OcobenHoct CTPOCHUSA U KUBHEACATCIbHOCTU OJHOKJICTOUYHBIX OPIraHU3MOB. BaKTepI/II/I,
apxeu, OJHOKJICTOYHBIC FpI/I6BI, OOHOKJICTOYHBIC BOJOPOCIIU, APYIrUc IMPOTHUCTHI. KomnonunanbsHbie
OpraHru3Mbl.

B3anMocBs3b yacTeit MHOTOKIJIETOYHOTO OpraHu3Ma. TKkaHHu, OpraHbl U CHCTEMBI OPTaHOB.
OpranusM Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTellbHAsA, MOKPOBHAs,
MPOBOJISINASL, OCHOBHAs, MexaHu4deckas. OCcOOCHHOCTH CTpOCHHS, (DYHKIUN W PaCIOIOKEHUS
TKAHEW B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX UM 4YeJOBEKa. THUIBI JKMBOTHBIX TKAHEW: JIUTENHMAIIbHAS,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHAas. OCOOCHHOCTH CTPOEHUS, (PYHKIMH U PACTIOIO0KECHUS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

OpraHH. BereratuBHbie u ICHCPATHBHBIC OPIraHbl paCTeHHﬁ. Opl" aHbl U CUCTCMBbI OPraHOB
JKNBOTHBIX U YCJIOBCKA. CDyHKI_II/II/I OpraHoB U CUCTEM OpPI'aHOB.

Omopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI ckeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBuKeHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, pPECHWYHOe. J[BYKeHHWE MHOTOKJIETOYHBIX PACTEHWUH: TPONMH3MBI W HACTHH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

IIuranne OpPraHru3MoOB. HOFJ’IOHIGHI/IG BOJBI, YIJICKUCIIOTO ra3da 1 MUHEPAJIbHBIX BCIICCTB
PACTCHUSAMU. IIutanne >KUBOTHBIX. BHYTpI/IHOHOCTHOG U BHYTPHUKIICTOYHOC ITHMIICBAPCHUEC.
I[IuTaHne MO3BOHOYHBIX KMBOTHBIX. OTI[GJ'IBI MUIICBAPUTCIIBHOT'O TpPAKTA. HI/IH_ICBapI/ITCJILHBIC
KCEJIE3BI. HI/IHIeBapI/ITeHBHaSI CucCTeéMa 4€JI0BCKa.

Jlpixanue opranu3moB. Jlpixanue pactennid. Jlpixanue >xuBoTHBIX. [{uddy3us ra3os uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEepXHOCTh. JKabepHoe U JErodHoe
npixaHue. JlpIxaHWe ITO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. JBOJIIOIMOHHOE YCIIOKHEHHUE
CTPOEHUs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucrema 4esioBeka. MeXaHusm
BEHTWIALINH JIETKUX Y TITUIl U MJICKOMUTAIOMUX. Perymsmus apixanus. [[pxaTtenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHIOpPTHBIE CHCTEMBbI pacTeHui. TpaHcropt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cucTeMa U e€ opranbsl. KpoBeHOCHas cuctemMa o3BOHOUHBIX
’KMBOTHBIX U 4YenoBeka. Cepuue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru kpoBooOpaiieHus.
OBOJIOLMOHHBIE YCIIO)KHEHHS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX.
Pabora cepaiia u e€ perynsimsi.

Beinenenne y opraHusMoB. Beinenenue y pacreHuid. BelneneHue 'y  JKMBOTHBIX.
CoxkparutenbHble Bakyosau. Opransl Boiienenus. unbTpanysi, cekpenns 1 00paTHoe BcacblBaHNE
KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeneHHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U



BBIJICIUTENILHOM CUCTEMaMU. BpbljeneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukwu.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpazoBaHHE MOYH Y UEIOBEKA.

3ammra y OpraHM3MoB. 3allluTa y OJHOKJIETOYHBIX opraHusmoB. Crnopbl OakTepuil u
LUCTBI NPOCTEUIINX. 3alIMTa y MHOIOKJIETOUHBIX pacteHuil. Kyrukyna. CpencrBa nacCUBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIHUIEI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X IPOU3BOHBIE. 3aIIUTa OPraHU3Ma
or Oone3Hedl. MMMmyHHas cucrema uenoBeka. KileTOUHBIMI M TyMOpajJbHBII HMMMYHHTET.
Bpoxxnéuaplik W TpHOOPETEHHBIM  crieU(PUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cesiektuBHOro ummyHnurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
Oopranu3MoB. Poiib BpOXKIEHHOIO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PaSI[pa)KI/IMOCTB U peryjsiguss 'y OpraHu3MoOB. PaS,Z[pa)KI/IMOCTB Y OAHOKJICTOYHBIX
OpPraHnu3MoB. Takcucsol. Pa3I[pa)KI/IMOCTI> u peryimsanusa 'y paCTeHHﬁ. PocToBrie BeliecTBa U UX
3HA4YCHUC.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHbBIX. HepBHas cuctema u eé
OTJeNbl. ODBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexc n pednexropuas ayra. bezycnoBuble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas perynsuus M SHIOKPHHHAs CHCTEMa XUBOTHBIX M 4enoBeka. JKeiessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOW U
SHJIOKpUHHOH cucteM. ['unoranamo-runodusapHas cucrema.

JdemoncTpanuu

Tabmuiubl U cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOIOPOCIIN,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMbI OpPraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBbie cucrempr», «Ctpoenue credns», «CTpoeHHe ITHCTOBOM macTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHash cHCTeMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MbpllieyHass CHUCTEMay,
«BbraenurenpbHas cucremMay, «HIOKpHUHHAA cucTteMay, «CTpoeHue MbIIIbD, «MMMyHHTETY,
«KumeunomnonoctHble», «CxeMa muTaHus pacTeHuil», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHne Tuaphl», «CTpoeHue MmiaHapuny», «BHyTpeHHee CTpOeHUE J0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema mnrtuny, «HepBHas cucTeMa MIICKOTHTAIOIINX,
«HepBHas cuctema uenoBeka», «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MHUKPOIIpPENapaThl OJHOKIETOYHBIX OPraHW3MOB,
MUKpOMNpenapaTsl TKaHEeW, paKOBUHBI MOJITFOCKOB, KOJUICKIIMA HACEKOMBIX, UTJIOKOXKHX, KHBBIE
IK3EMIUTIPBI KOMHATHBIX PAacTEHHH, repOapu pacTeHH pa3HbIX OTIENIOB, BIAXKHBIC TIpernapaThl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
000pyIoBaHuE ISl AEMOHCTPAIMY TOYBEHHOTO ¥ BO3AYIITHOTO MMUTAHUS PACTEHUH, pacIeTICHHS
KpaxMasia 1 OelKoB 1oJ AeHcTBUEM (EpMEHTOB, 000pyIOBaHKE JUISl JJEMOHCTPAIIMU OIBITOB IO
WU3MEPEHNIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeNbHBIX IBIKCHHH, MOJEIH
T'OJIOBHOT'O MO3T'a PA3JIMYHBIX )KUBOTHBIX.




JlabopaTopHas padora «/3yueHne TKaHEN pacTeHUI.
JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».
JlabopaTopnasi pa6ora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».
Tema 10. Pa3MHOkeHHe 1 pa3BUTHE OPTaHU3MOB

@DopMbl pa3MHOKEHUS OPIraHU3MOB: Oecrioioe (BKIIoUasi BEreTaTUBHOE) U 110J10BO€. Buibl
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuHoxkeHue. IlonoBele kineTku, mnm ramersl. Meio3. Craauu Mmeiiosa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonorudeckuii cMpica Meiio3a ¥ MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. llosoBble — Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEeHUE U SMOpPUOHANIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIJIOJJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHs — HayKa O pa3BUTHH
opranusMoB. Mopghozenes — o0na uz enasnvix npooaem smbpuonoeuu. Konyenyus mopghocenos u
Mmooenu mopgoeenesa. Ctaauu SMOpHUOTreHe3a JKUBOTHBIX (Ha Mmpumepe JArymku). pobnenue.
Tunsl apobnenus. /lemepmunuposannoe u neoepmunupogannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU pOOJIEHUsT MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JMCTKU (TaCTPYJISLINS).
3akiazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE uyacTeil
Pa3BUBAIOIIETOCS 3apoIblia (IMOpHOHATBHAS MHIYKIINSA). 3aKIIaIKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ylbTaT UepapXUUYEeCKUX B3aUMOEWCTBUI reHoB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE
Pa3IUYHbBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbI nepuox. Ilpsamoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX JKHUBOTHBIX.
buonorundeckoe 3HaueHUE MPSAMOrO U HENPSMOIO Pa3BUTHA, UX PACIHPOCTPAHEHUE B IPHUPOJIE.
Tunel pocta >XKUBOTHBIX. MDaKTOPHl PEryislMM pOCTa KHUBOTHBIX U ueinoBeka. Cranuu
NOCTAMOPHOHAIBHOTO PAa3BUTHSL y KUBOTHBIX M 4enoBeka. Ilepnonpl OHTOreHesza deoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

Pa3smuoxenue u passutue pacreHuil. I'amerodut u cropodur. Meiio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meiosza. ['ameTorenes y pacTeHM.
OImIog0TBOPEHNE © Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOHWHOE OIUIOJIOTBOPEHHE Y
[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJisiuyu OHTOr€He3a Y PACTEHUHN U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuibl u cxembl: «BereratnBHOe pa3MHOKEHUE», « THUITBI OECTIONOTO Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAAbDy, «Pa3MHOXKeHuE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,

«Meio3y, «Xpomocomely», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30UAa»,
«OCHOBHBIE CTaANU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3zBuTHey, «Pa3BUTHE MAHCKOTO KYyKa,




«PaszButne capanum», «Pa3Butue JArymku», «JIBOMHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX
pactenuit»y, «CTpoeHHE CEMSH OJHOJOJBHBIX W JIBYJOJBHBIX PacTEHUI», «KU3HEHHBIN UK
MOPCKOW KanycTbl», «/KU3HEHHBIN UK MXa», « KU3HEHHBIN LUK MATOPOTHUKAY, «KU3HEHHBII
LMKJI COCHBI.

O06opyioBaHKE: CBETOBON MUKPOCKOI, MUKpOIpenapaThl AHLEKIETOK U CIIEpMaTO30110B,
Mozeib «LUKII pa3BUTHA JIATYILIKN Y.

JlabopaTtopHasi paGora «/3ydeHue CTpOEHHMS IIOJOBBIX KIJIETOK Ha TIOTOBBIX
MHKpOIIpenaparax.

HpaKTI/I‘IeCKaﬂ paﬁoTa «BpIsiBIICHHE IMIPU3HAKOB CXOJICTBA sapoz[blmeﬁ IIO3BOHOYHBIX
JKHUBOTHBIX).

JlabopaTopHas padora «CTpoeHHEe OpraHOB Pa3MHOXKEHUS BBICIIIUX PACTCHUI».

Tema 11. I'eneTuka — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hcrtopusi craHoBieHHS W pa3BUTUs TEHETHKUM Kak Hayku. Pabotel . Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B pa3BUTUU reHeTUku. Pabotsr H.
K. Konbnosa, H. M. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKHE TIOHITHUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI, aJlJIEJIbHbIE
TEHbI, aJbTEPHATHUBHBIC IPU3HAKU, JOMUHAHTHBIMN W PELUECCHUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUABI, TeHOTun, (eHotun. OCHOBHBIE METOIbl TE€HETHKHU:
rUOPUA0IOTHUECKHUM, IUTOTIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdemMoHcTpanuu

Ta6J'II/IIIBI N CXCMBI. <<MGTOI[I)I T'€HECTUKHN», «CxeMbl CKpCHIUBaHUA).

JlaGopaTopHuas padora «/{po3o¢una kak 00bEKT FTeHETUUECKUX UCCIIEJOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH e€AMHOO0Opa3us
ruOpuIoB mepBoro nokojeHus. IIpaBuno nomuHupoBanus. Bropoil 3akoH MeHaens — 3aKoH
pacieruieHus pu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeT.

AHaJ'II/IBI/Ip}/IOIJ_ICC CKpCIIMBaHHC. HpOMC)Ky'TO‘lHHﬁ XapaKkTep HaCJICJOBaHUs.
PacmenneHHe IIPHU3HAKOB P HCIIOJIHOM TOMUHHUPOBAHWH.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMs MTPU3HAKOB. L{UTOMOrH4YecKrne OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.

CuernieHHoe HacenoBanue rnpu3HakoB. Pabotsl T. Moprana. CuerieHHOe HaclieI0BaHNe
T€HOB, HAPYLIEHUE CLENIJIEHUS] MEXIY T€HaMU. XPOMOCOMHAasl TEOPHUsl HACJIEACTBEHHOCTH.



I'eneruka mona. XpoMOCOMHBIN MEXaHHU3M OIpPEACICHUs MoJjia. AyTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIi U TeTeporaMeTHbIl Mo ['eHeTHuyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

l'enoTun kak wenoctHas cucrema. [lnernoTponuss — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHOKeCTBEHHbI ajieu3M. B3auMojeicTBue HeaUleNbHBIX T€HOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonmumepust.

I'eHeTYeCKUT KOHTpOJIb pa3BUTUS PACTEHUN, JXUBOTHBIX M YEJIOBEKA, a TaKKe
(U3UOJIOrMUECKUX IPOLIECCOB, IIOBEACHUS M KOTHUTUBHBIX (yHKIMH. ['eHeTHYecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO3SIMH — MapasuT» U «XO35MH — MHKPOOHOMY.
['eHeTnueckue acrekTbl KOHTPOJIS U U3MEHEHUsS! HaceICTBEHHON MH(POPMALUU B MOKOJCHUIX
KJIETOK U OPTaHNU3MOB.

JdemMoHcTpanuu

Tabnuibl u cxembl: «IlepBbIii 1 BTOpO#t 3akoHBI MeHaenss», «TpeTuit 3akon MeHuens»,
«Ananusupymoliee ckpenmBanuey, «Hemonnoe noMmunrpoBanuey, «ClemieHHOE HAacleJOBaHUE
MPU3HAKOB y Apo30oduiby, «I eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiib»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anmoneicTBre reHoB.

OO6opyioBaHue: MoJeNb Ul JEMOHCTPALMU 3aKOHOB €AMHOO00pa3us ruOpUoB EPBOro
IOKOJIEHUSI W PACUICIJICHHUs IMPHU3HAKOB, MOJIENb Ul JIEMOHCTpPALMM 3aKOHAa HE3aBUCHUMOIO
HacJIeI0BaHMs IIPU3HAKOB, MOAEIb JJIs IEMOHCTPALH CLIEIJIEHHOIO HACIEJOBAHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IMpakTuyeckasi padora «/I3ydeHue pe3yabTaTOB MOHOTMOPHIHOTO CKpPEIIMBAHHS Y
TIPO30(UITBD».

IpakTnueckasi padora «/3yueHue pe3ynbTaTOB AUTHOPUIHOTO CKpPEHIMBAHUS Y
JIpO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeabl npu popmupoBaHuu (peHoTuna. M3mMeHYMBOCTH
Npu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHBIE NPU3HAKUM. BuIpl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.

MonudukarronHnas ©3MeHYUBOCTh. Ponib cpenbl B hopMupoBaHUH MOAUDUKAITMOHHOM
n3MeHunBOoCcTH. HopMma peakumu npusHaka. BapuanuoHHBIA psii M BapHalMOHHAs KpHUBas
(B. Uoranncen). CoiicTBa MOAH(PUKAITMOHHON H3MEHUYUBOCTH.

I'enorunnueckass u3MeHUMBOCTH. (CBOMCTBA TCHOTHUIIMYECKOM HM3MCHYMBOCTH. BI/II[BI
TeHOTHITNYECKON N3MECHUYNBOCTH: KOM6I/IHaTI/IBHaH, MyTallMOHHAas.

KomOunatuBHas M3MEHYMBOCTh. Mei03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3J]JaHUU T€HETHYECKOTO Pa3HOOOpa3us
B Hpezlenax OOJHOTO BHUA.

MyranuonHass M3MEHYUBOCTb. Buabl MyTaluil: I'€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHble W UWHAYLHUPOBAaHHBIE MyTalMH. SnepHele M LUTOILIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJioBble MyTauuu. lIpUumHBl BO3HUKHOBEHHUs MyTauuid. MyTareHbl U HX



BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HaciencTBeHHoW wu3MmeHunBocTH (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HaCJIEICTBEHHOCTb.

Onuecenemura u INUSeHOMUKA, pPOJlb SNUCEHEMUYECKUX qbaKmopoe 68 HACNed08aHUU U
usmerndusocmu qbeHomunuquKux NPU3HAKOEB Y OPcAHUIMOE.

JdemoHcTpauuu
Tabauiel 1 cxempl: «Bumbl usaMeHunBOCTHY», «MoaudUKaMOHHAS HM3MEHUYHUBOCTHY,

«KomOMHaTUBHASI U3MEHYMBOCTBY, «Meio3y, «OmnoaoTBopeHney, «I eHeTndeckre 3a00IeBaHus
yesnoBekay, «Buabl myrauin.

OO6opynoBaHue: >XKUBBIE W TrepOapHble 3K3EMIUISIPHl KOMHATHBIX PACTCHUU, PUCYHKHU
(dotorpadun) )KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi padora «lccrenoBanue 3akOHOMEpHOCTEH  MOAUDUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHOW KPUBOW.

IpakTuuyeckas padora «Myrtanuuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITPENapaTax ).
Tema 14. I'eneTuka 4esaoBeka

Kapuotun uenoBeka. MexayHapo/Has mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKU YEJIOBEKA: Te€HEATOTHYeCKU, OMM3HEIIOBBINA, ITUTOTEHETUYECKHH,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeThuYecknil. COBpEeMEHHOE OIpe/elIeHHne
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMounbio [T1[P-
ananuza. HacnencrBennsie 3a0oneBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEeApPacloIOKEHHOCThI0. 3HAYEHHWE MEIUIIMHCKONW Te€HETHKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00NeBaHUil YenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYNbTHpOBaHKUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
UCCJIEIOBAHMM B 00JIaCTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (l)aKTOpBI MOBBIILIEHHOM YYBCTBUTCIIBHOCTU YCJIOBCKA K (1)I/I3I/I‘ICCKOMy n
XUMHUYCCKOMY 3arpsa3HCHUIO OKp}I)KaIOIJ_Ieﬁ CpCabl. I'enetnueckas MpeaApacIiosIOKCHHOCTD
YCJIOBCKA K MMaTOJIOTHAM.

JdemMoHcTpanuun

Ta6m/1u51 N CXEMBI. ((KapI/IOTI/IH YCJIO0BCKa», ((MCTO}II)I HU3Yy4YCHUS T'CHCTHUKU YCIIOBCKA»,
«["eHeTnueckue 3a00IeBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.
Tema 15. Cenexkuusi OpraHusMoB

JlomecTukanmsi M CeJNEeKIUs. 3apoKACHUE CEJNCKUMU MW JoMecTHKanuu. Yuenue H.
W. BaBunoBa o LleHTpax NpOHCXOXAEHUS M MHOTrooOpas3usi KyJIbTypHBIX pacTeHuil. Ponb
CEJIEKIIMM B CO3JaHWU COPTOB PACTEHUM W MOpoA KUBOTHBIX. COpT, mopoja, mTamMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBeHHOM m3meHuuBoctr H. M. BaBuioBa, ero 3Hauenue st
CEJIEKIIMOHHOM pabOTHI.



Mertoapl CeNeKIMOHHOM padoThl. ICKyCCTBEHHBIN 0TOOp: MacCOBBIN M MHAUBUAYATbHBIH.
Drtanbl KOMOWHAIIMOHHOW celieKuu. VcnblTaHue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp MO

TCHOTHUITY C ITIOMOIIBIO OLICHKHU (I)CHOTI/IHa IIOTOMCTBA U OT60p I10 TCHOTUIlY C ITOMOIIBIO aHaJIn3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PamuanuoHHBI 1
XUMUYECKHI MyTareHe3 KakK WCTOYHHK MYTalWid y KYJbTYpHBIX (OpPM OpPraHu3MOB.
Hcrnonp30BaHne rTeHOMHOTO PEAAKTUPOBAHUS U METOI0B pekoMOrHaHTHBRIX JIHK mist monmydenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Tonyyenne monuruiongoB. BHyTpuBumoBas rubpuauzanms. bauszkopoacTBeHHOE
CKpelrBaHue, uiu MHOpuauHr. HepoacTBenHoe ckpelBaHue, Win ayTOpuauHr. ['etepos3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rereposuca B cenekuuu. OraanéHHas rudpuau3anus.
[Ipeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHUSI CEJIEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1€HaAs PeoNIoOYuUs».

CoxpaHeHne U U3YYEHHE I'€HETUYECKUX PECypCOB KYJIbTYPHBIX PAaCTEHUH M UX JIUKHX
poanYel A co3JaHusl HOBBIX COPTOB U I'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YENAX YIYUUEHUS CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX uel u
NepcnekmueHbIX MexHOL02UlL.

JdemMoHcTpanuu
Tabnuibl u cxembl: «L[eHTpBI MPOUCXOKIACHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHUI»,

«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW HW3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuanszanus», «MyrtareHes».

JlabopaTopHasi padora «/3yuyeHne COpTOB KylIbTYypHBIX PACTEHUN U MOPOJ JOMAIIHHUX
JKUBOTHBIX)».

JlabGopaTopHas padora «/3ydeHre METO0OB CEJIEKIIUN PACTEHUIN».
IpakTuyeckasi padora «lIpuBruBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METOJIbI M JTOCTHXKEHUS CENEeKIMU PAacTeHUN U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIUA U CHHTETUYECKAasA OHO0JIOrMs

OOBEKThI, HCIOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBbIE M TKAaHEBBIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaauluoHHas OWOTEXHOJOrus: XjeOoreueHue,
MOJIydeHHEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIEe. Mukpooburonornyeckuii cure3. OObeKThI
MHUKPOOHOIOTHnYecKUX TexHonorui. [Ipon3BoacTBo Oeska, aMMHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTMM UM HMHCTPYMEHTOB  IIEJICHAIIPaBIEHHOTO W3MEHEHHUS U
KOHCTPYMPOBAHUs T€HOMOB C LICJIbIO MOJIYyYEHUs OPraHU3MOB U UX KOMIIOHEHTOB, COJAEPKALLIUX
HE BCTpEYAIOIIUECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.



Knerounas wnxxenepusi. MeToapl KyJbTyphl KJIETOK M TKaHEH PACTEHHM M >KMBOTHBIX.
Kpuobanku. Comartuueckas ruOpuauszanus M coMaTH4ecKuil smOpuorenes. lcmonb3oBaHue
TaliOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX anmumen. FHcnonvsoseanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHCTpyKIIMS SIHMLEKIETOK W KIOHUPOBAaHUE JKUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texuonocuu 0300posieHus, KyIbmMUuUpOBaHUus U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas ¥ TeHHasl UHKeHepusl. MICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYHUPOBAaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOW ¥ TEHHOW HHXXCHEPUH. OKOJIOTUYECKHE M ITUYECKHE TMPOOJIEMbl T€HHOU
WUHXCHEPUU.

Menununckue 6uorexnosnoruu. [loctrenomuas udponas meaununa. ITLP-1narnocTuxka.
MeTab0I0MHBIH aHaTH3, TEHOIICHTPUYCCKHIA aHAIN3 TIPOTEOMa YeI0BEKa JIJIsl OLIEHKH COCTOSHUS
€ro 3/10poBbs. Mcnoyib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHXeHepus
JUTSE pa3pabOTKH (DYHIaMEHTAIBHBIX OCHOB MEIUITUHCKUAX TEXHOJIOTHMA, CO3/IaHUS KOMILIEKCHBIX
TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEPHOTO OMONMPHUHTHHTA M cKaddOoNaUHTa IJIs pelieHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

CozaHue BEKTOPHBIX BAKIMH C I1I€JIbI0 00€cre4eHUs] KOMOMHUPOBAHHOM 3allUThl OT
B030ynuteneit OPBU, ycraHoBieHue MOJIEKYISIpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKALMX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIacHbIe 3a00J1€BaHMsI YeJIOBEKa U )KUBOTHBIX.

JdemoncTpanuu

TaOmuIel W CXEMBIL: «Hcnonp3oBaHue MUKPOOPTaHU3MOB B IIPOMBIINIJICHHOM
IMPOU3BOJACTBEY, «Knerounas HWHXCHCPUA, «I'ennas HWHXXCHCPUA».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.
IIpakTnueckas padora «lloayuyeHne MOITOYHOKHUCIIBIX IPOAYKTOBY.

IKcKypeusi «kbBHOTEeXHOIOTUS — BaXKHENIIIas MPOU3BOUTEbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
POrpaMM CPETHETO O0IIero 0Opa3oBaHusl: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKType JTMYHOCTHBIX PE3yabTaTOB OCBOCHHUS MPOrPAMMBI 1O OMOJIOTUH BBIIACICHBI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME  OOYYAIOIIMMHUCA  POCCUHCKOM  Ipa)IaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITEJIbBHOCTH u
CaMOOITIPENICNICHUIO, Haluuue Momueayuu K OOY4YCHUIO OWONOTHH, YeleHAnpasieHHoe
paszéumue BHYTPEHHUX yOEKICHUN JTMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH M UCTOPUUYECKUX
TPagUIMA Pa3BUTUS OMOJIOTMYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCHb O0YUYAIOIIUXCS
PYKOBOJICTBOBAThCSl B CBOEH JI€SITEIbBHOCTU IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, TPUCYLIUMU
CUCTEME  OMOJOrM4ecKoro  oOpa3oBaHMs,  Haauuyue  NPABOCO3HAHUS  DKOJOTHYECKON
KYJIBTYPBI, CHOCOOHOCIU CMA8UMb 1IN U CTPOUTD KUZHEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl IO OMOJOTHH JOCTUTAIOTCS B €HUHCTBE
yqe6H0171 A BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
00111eCTBE MpaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUSI K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJa U CTaplIEMy ITOKOJECHUIO, B3aMMHOIO
YBOXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKPYKarollen cpee.

JIn4HOCTHBIE PE3ybTATHl OCBOEHUS yueOHOTro npeaMera «bruonorus» A0IKHbBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAlUi, TIO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOIEeCTBa,
paciIvpeHre >KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEau3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHON JeSITeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakIaHCKOro BOCUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TIO3UIMKM OOYyYaromerocs Kak akTHBHOTO |
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI JACATCIIBHOCTU ITPH CO3JaHNN y'-I€6HI)IX ITPOCKTOB,
pEeUICHUN y‘—Ie6HI)IX " IMO3HaBAaTCJIbHBIX 3a/1a4, BBIIIOJTHCHU U OMOJOrHYECKUX OKCIICPUMCHTOB,

CIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO IO3ULUIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTBIBaTh B CBOMX JICHCTBHAX HEOOXOAMMOCTb KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MIOJIOXKEHUEM;



TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTCIBHOIO OTHOLICHUS K MHEHMIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO

PO,I[I/IHy, CBOH SI3BIK U KYJbTYpPY, IPOLUIJIOC U HACTOALICC MHOT'OHAIIMOHAJIbHOI'O HApO/1a POCCI/II/I;

LIEHHOCTHOE OTHOLIEHUWE K M[PUPOJAHOMY HACICIAUI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIEHHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHUE M pa3BUTHE
Ouosiornu, MOHUMaHUs 3Ha4YCHUsI OMOJIOIMH B IO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00IIeCTBa;

H[[eleaﬂ Y6C)K,I[éHHOCTI), TOTOBHOCTD K CJIYKCHHIO U 3alIUTEC OTGLICCTBEI, OTBCTCTBCHHOCTH
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLICHUBATHL CUTYyAllUIO U MIPUHHUMATBh OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA I_[eHHOCTeI\/II CEMEWHOU KMU3HU B COOTBETCTBUU C TpaaguiuusaMu HapOJJI0B
Poccuu;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOILEHUE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM mpupoasl 1 eé OEHHOCTH,

TOTOBHOCTBH K CAMOBBIPAXKCHUIO B PAa3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHUC IIPOSABJIIATH
KayecTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢usnyeckoro BocnuTaHUsA, (OPMHPOBAHHS KYJIbTYPbl 3/I0POBbSI W
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MMOHMMAHKE W Pean3aIys 3I0pOBOro U 0e30MmacHOro 0dpa3a KU3HU (310pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,



perynsipHas (u3Mueckass aKTUBHOCTH), OEPEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTH TMPaBWJI WHIWBHAYAJIHHOTO W KOJJIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 37J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJIs,
HapKOTHKOB, KypeHHUsI);

6) TPY10BOr0 BOCIIMTAHUS:
TOTOBHOCTbH K TPY/LY, OCO3HAHUE [ICHHOCTH MACTEPCTBa, TPYI0I00uE;

TOTOBHOCTh K  AaKTHUBHOM  JIEITEIbHOCTH  TEXHOJIOTMYECKOM M COLHAIBHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJIHATH
TAKYIO JE€ATEIbHOCTD;

WHTEpEC K pasnudHbiM chepam npodeccHOHATBHON NEATSIBHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIH BEIOOp OyayIIei mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTIKEHUH BCEH
KHU3HH,

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

9KOJIOTHUECKH 11e7IecO00pa3Hoe OTHOIICHHE K MPUPOJIe KaK HCTOYHHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYILIECTBOBaHMS;

IOBBIIICHUEC YPOBHA 9KOJIOTUYECKOM KYJbTYPBI: HpI/I06peTeHI/Ie OIlbITa THJIAHUPOBAHUA
IMOCTYIIKOB U OLICHKHU UX BO3MOXHBIX HOCHGI{CTBI/Iﬁ JUTS OKp}’)KaIOHleﬁ CpCanl;

OCO3HAHME ITI00AIBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIJIEM U ITyTel UX PEIICHHUS;

CTIIOCOOHOCTH MCIIONIB30BaTh MPHOOpEeTaeMble TIPY W3YUYE€HUHN OWOJIOTUH 3HAHHS H YMEHHS
IpU pEHICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOJIONIONB30BaHIEM (COOIOIeH e
IpaBUJ MOBEACHHUS B INPHPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochephl);

AKTUBHOE HEIpUSATHE ACUCTBUM, MPHUHOCAIIMX BpEJ OKpPYXKAOLEH NPUPOAHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JIEMCTBUN U MPENOTBPAILATh UX;

HAJIN4YUEC Pa3sBUTOr0 SKOJOTHMYECKOT'O MBIIIICHU, JKOJIOTHYECKOU KYJbTYpPBI, OIIbITA
ACATCIIBHOCTH 9KOJIOrMYeCKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&B&TCJ’IBHOﬁ, KOMMyHHKaTHBHOﬁ n COHI/IaJIBHOI)’I IMPAKTHUKE, TOTOBHOCTU K Y4YaCTHIO B
HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTHU 3KOJIOT NYECKOH HAIPaBJICHHOCTU;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:
C(OPMHPOBAHHOCTHL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3sBUTHS HAyKl ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;



COBEpIICHCTBOBAHNE SA3bIKOBOM U YUTATENILCKOM KyJIbTYpPbI KaK Cpe/ICTBa B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHUE clenu(PUKUA OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKaroIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOM LMBUIIM3ALUU: 00eCTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIUILUHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, TIOMCKA IyTEeH BBIXOJA U3 III00ATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoa K yCTOMNYMBOMY Pa3BUTHIO, PAllMOHATIEHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TIOTYYEHUU OMOJIOTMYECKHX 3HAHWHU B IEIISIX TOBBIMICHHUS OOIIEH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
rPaMOTHOCTHU O0y4aroumxcs, GopMUpyeMoil pu U3yudeHur OUOJIOTHH;

IIOHUMAHHUEC CYHIHOCTU MCETOJAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBIX HAYKaAX,
CIIOCOOHOCTH HCITOJI30BaTh [moJiyda€MbIC 3HAHHA [JId aHajiu3a | OOBSICHEHHS SIBIICHHI
OKpY’Karomero Mupa " IIPOUCXOAAIIHNX B HEM HSMCHCHHﬁ, YMCHHE [OCJIaTh 000CHOBaHHbBIE
3aKIIIOYCHHA Ha OCHOBC HAYYHBIX (1)21KTOB U UMCIOHIMXCA HOAaHHBIX C LCJIbIO IMOJYYCHHA
JAOCTOBCPHLBIX BBIBOIOB,

CITOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS JIsL peHICHUSA
np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC I€HHOCTU Hay‘IHOI\/JI ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTb K HENPEPBIBHOMY OOpPa30BaHUIO M €CaMOOOPa30BAHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMM 1O OHMOJOTMHM B COOTBETCTBMM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIAMETHBIE PE3YJIbTATDHI

MeTanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS y4eOHOro mpeaMera «bHoyorusy BKITIOYAIOT:
3HaYUMBIC I (OPMHPOBAHHMS MHPOBO33PCHHS  OOYJAIOIIMXCSA  MEKIUCITUTUTMHAPHBIC
(MeXMmpeIMeTHBIC) OOIIeHAYYHbBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTHS,
SBIIEHUE, TIPOIECC, CHCTeMa, HAay4YHbIH (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOJIOJCHUE, W3MEpPEHHUE, JSKCIICPUMEHT H JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe JeiCTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHOW TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OOYYaroIIXCs;
CIIOCOOHOCTh 00yJaromuxcst MCIIOJIb30BaTh OCBOCHHBIC MEXIUCHIUTUTNHAPHBIC,
MHUPOBO33PECHYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.



B pesynprare m3ydeHuss OWOJOTMM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUS Y
oOyuaromierocsi 0yayt copMuUpoBaHBI [MO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBbIC NEHCTBHS,
KOMMYHHKATHBHbIC YHHUBEpCaJbHbIE Yy4eOHbIE IEHCTBUSA, PETYISATUBHBIE YHHUBEPCAJIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertanpeameTHble pe3ysibTaThl OCBOCHUS IPOrpaMMBbl CPEIHEro 00IIero o0pa3oBaHUs
JTOJIKHBI OTpaXKaTh:

OBi1ajeHne YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JOrMYecKUe TeHCTBUS:

CaMOCTOATENILHO (HOpMYIMPOBaTh M aKTYaJH3HpPOBaTh HpoOJIEMy, paccMaTrpuBaTh e
BCECTOPOHHE;

UCIOJb30BAaTh INPU OCBOEHUM 3HAHUM NPHUEMBI JIOTMYECKOIO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHHUs, KiIacCU(PHUKAIMM, OOOOIIEHHs), pPacKpbIBaTb CMBICT OHOJIOIMYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU HOHITUSIMHU);

OIPCACIIATE LCIU ACATCIBHOCTH, 3aaBasd IMapaMETpbl W KPUTCPUHU HUX IOOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMU LICIISIMU

UCMOJIb30BaTh OMOJIOTHYECKUE MOHATUS s OObsCHEHUS (AKTOB U SIBICHUH KUBOH
IIPUPOJIBL;

CTPOUTL JIOTHUYCCKUEC PACCYKIACHUA (I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I),
BbIABJIATH 3aKOHOMCPHOCTU W MMPOTHBOPEYHNA B paCCMAaTpUBACMbIX SABJICHUAX, q)OpMYJ'H/IpOBaTI)
BBIBOJbBI U 3aKJIFOYCHU A,

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA AJIA MPEICTABICHUS CYHIECTBEHHBIX CBS3E€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUMM PAa3HOTO Poja,

BBISIBJICHHBIX B PA3JIMYHBIX I/IH(I)OpMaI_II/IOHHLIX HCTOYHHUKAX;

pa3pabaTrbIBaTh IUIaH pEIIeHUs MPOOIEMBI C YUETOM aHATN3a UMEIOLINXCS MaTepUaAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ICJIAM,
OLICHUBATb PUCKHU HOCJ'IG,ZICTBI/If/i JACATCIBbHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCILICHUU KU3HCHHBIX Hp06HCM.

2) 6a30BbIe HCCJIEN0BATEILCKHE A€ CTBUSA:

BIIQ/ICTh HABBIKAMU Y4eOHO-HCCIIEIOBATENBCKOW U MPOSKTHOW AESITebHOCTH, HABBIKAMH
pazpeiieHusi mpobaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHUS;



WCIIOJIb30BaTh Pa3IMYHbIE BHJIbI ACSATENHOCTH IO TOJYYEHHI0O HOBOIO 3HAHUS, €ro
MHTEPIIPETAlU, TPEOOpPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3IaHUH YUEOHBIX M COITHAIBHBIX TPOEKTOB;

(bOpMI/IpOBaTB Hay‘ﬂIHbe/'I THUII MbBIIIJICHUS, BJIAACTh Hﬁy‘-lHOfI TepMI/IHOJIOI‘I/Ief/'I, KIIIOYCBbIMHA
INOHATHUAMU U METOJaMMU,

CTaBUTh U (I)OpMYJII/IpOBaTB COOCTBEHHBIE 3aJadyud B O6p&30BaT€HBHOI>'I JCATCIIBHOCTU U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJIATH TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aAKTYaJU3MpOBaTh 3ajady, BbIJIBUTATh
TUTIOTE3y €€ PelICHHs], HAXOAUTh ApTyMEHTHI JJIs JJOKA3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHUA 3ada4du pPE3yJibTaTbl, KPUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATHL U3BMCHCHHUEC B HOBLIX YCIIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBI MOUCK MEPEHOCca CPEICTB U CHOCOOOB JCHCTBHUS B
pOoECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYI0  00JacTH
JKU3ZHEACSATENbHOCTH;

YMETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX MTPCIMCETHBIX O6J'IaCTeI\/'I;

BbBIIBUT'AThb HOBLIC HJCH, NPCJiaraTb OPUTHHAJIIBHBIC MOAXOJAbI M PCIICHUA, CTABUTH
HpO6HCMBI " 3aJla4i, JOIMYyCKAIHNE AJIbTCPHATUBHBIC PCIICHUA.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(OpMaiuu (Tekcre yuyeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIOBApsAX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3IUYHBIX BHJIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopmMynupoBaTh 3ampoChl M MPUMEHSATh PA3JIMYHBIE METOJbI TPU TOWUCKE U O0TOOpe
Ouosornueckoi nHpopMauu, He0OXO0IUMOH JIJIsI BRITIOJIHEHHS YIEOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIOJb30BaHHUA I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaTI/IBHI)IX TGXHOJ’IOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOT'O UCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENTbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY MpeACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCTIOJb30BAaTh HAYYHBIM SI3bIK B KAayeCTBE CpPEJCTBA NpU paboTe ¢ OHMOIOTHYECKOM
uHpOpMaNKel: TPUMEHITh XUMHUYECKHe, (PU3MYECKHEe W MaTeMaTUYEeCKUe 3HAKH W CHUMBOJIBI,
dbopMmynel, abOpeBUATypy, HOMEHKIATYpPY, WCIOIb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKUE CPEJCTBA HATIISTHOCTH;



BJIJIETh HAaBBIKAMU pAclO3HABaHMS M 3alIUThl HMHQOpManuu, HHOOPMAUOHHON
0e30MmacHOCTH JUYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH J1€CTBUSAME:
1) o6menmue:

OCYILIECTBIISATH KOMMYHHKAILIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh B JIUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KJIEHUsSI OTHOCHUTEJIbHO BBIIOJHEHUsl NpeaIaraéMon 3aJayd, Y4YHUTbIBaTb WHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOTA WM JUCKYCCHH);

pacrno3HaBaThb HEBepOalIbHbIE CpEACTBa OOILEHHS, MOHMMATh 3HAUEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYAllul, yMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIQJICTh PA3IMYHBIMH CITIOCOOAMM OOINEHUS W B3aUMOJICHCTBHS, MMOHMMATh HAMEPCHUS
JIPYTHX JFOACH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme

bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CpPEICTB

2) COBMeCTHAsI 1eSITeJIbHOCTD:
MMOHUMATh U UCHOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U UHJMBUIYaIbHOW pabOTHI Mpu
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX

¢dbopM B3aMMOAEUCTBUS NPH pelICHUH y4eOHOM 3aauu;

BBI6I/IpaTB TEMATUKY U MCTOJAbl COBMCCTHBIX JIEUCTBUI C y‘léTOM 06H_II/IX HHTCEPCCOB U
BO3MOYKHOCTEH KaXXJ10T0 4JI€Ha KOJIJICKTHUBA,

MPUHUMATh IEJIM COBMECTHOM [E€ATEIbHOCTH, OPTraHU30BBIBAaTH M KOOPAUHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM

YY9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATH KAaYCCTBO CBOCTO BKJIaJia U KaXKJI0I'0 y4aCTHUKa KOMaH/Ibl B O6HII/Iﬁ pe3yiabTart
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHUBATH UACHU C IMO3UIIMHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIAATh MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYyalUsIX,
MMPOSBJIATE TBOPYCCTBO U B006pa)KCHI/IC, OBITH WHUIUMATUBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PErYJIATHBHBIMY J1€iiCTBHMU:
1) camoopranmu3anms:

HUCIIOIB30BaTh OHOJIOTHUECKHE 3HAHUS JJIA  BBIABJIICHUSA Hp06HeM U UX PCHICHHA B
KU3HCHHBIX U y‘ICGHLIX CUTyalUsIX;



BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JNEMCTBUAX M IMOCTYNKAaX IO OTHOILIEHHIO K KMBOH IPUPOJAE, CBOEMY 3/10pPOBBI0 U 370POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIHO OCYILECTBIISATh TMO3HABATEIbHYIO ACATEIbHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTH COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENTLHO COCTABJISATH IUIAH PELICHUS MTPOOJIEMBI C YIETOM HUMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTEHUH;

JeNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCcOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBIICHUIO IIUPOKON 3PYIUIIMU B Pa3HBIX 00JaCTAX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBINA M KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBETCTBUC PCIYJIbTATOB LECIIAM;

BJIa/IETh HaBbIKaMU MO3HABATENIbHOMN pe(IeKCUu Kak OCO3HAHMSI COBEPILIAEMBIX AEUCTBUM
U MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUu
JUISL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 HX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATECIIBHOCTH;

3) npuHATHE CeOSl U IPYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3€ PE3YIIbTATOB JEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MUDP C MMO3UIHUHU APYTOro 4€JI0BCKaA.



IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ysibTaThl OCBOSHHS COAepkaHHs ydeOHoro mpeamera «buonorus» Ha
yriry0néHHOM YpOBHE OPHEHTHPOBAHBI Ha obecricueHue npoduIBHOTO
oOyuenust oOyuarormmxcsi Ouonorur. OHM BKIIOYAIOT: crienu(uyeckue il OMOIIOTUU HAyYHBIE
3HAHMS, YMEHHUS U CIIOCOOBI ICHCTBUI IO OCBOCHUIO, HHTEPIPETALNH U TPE0OPa30BAHUIO 3HAHUH,
BUJIBI ICATEIIEHOCTH 110 TIOJYYECHUIO HOBBIX 3HAHUHU M UX MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX, a
TaKKe B PEaJIbHBIX JKU3HEHHBIX cUTyarusx. [IpeaMeTHbie pe3yapTaTsl MPeCTaBIeHBI M0 TO1aM
U3YUYCHHS.

[IpenmeTrHbple  pe3ynbTaThl oOcBoeHUs yueOHoro mnpeamera «buonorus» B 10
KJlacce IOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MECTE U PO OUOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPO/IbI U PELIEHUN
po0JIeM pallMOHAIIBHOTO IPUPOONIOIb30BAHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pasBUTHE OMOJIOTUY;

BIIQJICHUE CUCTEMOW OMOJOTMYECKHX 3HAHUM, KOTOpasl BKJIKOYAET: OCHOBOIOJATAIOIINE
OMOJIOTMYECKUE TEPMUHBI M TOHATUS (KU3Hb, KIETKA, OpPraHu3M, MeTa00JIM3M, TOMEOCTa3,
CaMOpETyJISIIHSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBannma, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1nieHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOT0 MOKOJICHUS, PACILEIUICHHS], YACTOTHI FaMeT, He3aBUCUMOTO HacnenoBanus ['. Menzens,
TOMOJIOTUYECKUX PSJOB B HaclencTBeHHOW wu3MmeHunBoctu H. WM. Basuiopa), mpuHIUIIBI
(KOMILJIEMEHTApHOCTH);

BIIa/ICHHE OCHOBHBIMU METO/IaMU HAYYHOTO MO3HAHUS, UCTIONb3yEeMbIX B OMOJOTHYECKIX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMCHHUEC BBIACIIATH CYIICCTBECHHBIC MMPU3HAKU: BUPYCOB, KJICTOK MPOKAPUOT W DYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
MMPONHECCOB KUSHEACATCIbHOCTHU, ITPOTCKAIOIINX B OpTraHU3Max paCTeHI/Iﬁ, JKUBOTHBIX U YCJIOBCKA,
OMOJIOTMYECKHX MPOLIECCOB: 0OMEHA BEIIEeCTB (METaboJIM3M), IPEBPAILEHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOIO U TeTepOTPO(HOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
raMeToreHesa, sMOpHOreHesa, MOCTAMOPHOHAIILHOTO pa3BUTHS, Pa3MHOXKEHH,
MHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOI€He3a), B3aUMOJEWCTBUS T€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAaHABIIMBATH B3aUMOCBSI3U MEXKIY OpPTaHOMIAMH KJIETKH M MX (DYHKIUAMU,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U UX (QYHKIUSAMHU, MEXy OpraHaMu U CHCTEMaMH OPraHOB Y
pacTeHuii, >KMBOTHBIX U 4YelOBEeKa M UX (QYHKIUSAMH, MEXKIy CHCTEMaMH OPTaHOB U WX
q)yHKHI/ISIMI/I, MCXKIAY JSTallaMu oOmeHa BEUICCTB, J3TallaMH KIIETOYHOI'O IHWKJIA U >XU3HCHHBIX
OUKIIOB OpraHu3MOB, JTallaMH 3M6pI/IOHaJ'HJHOFO pa3BuTHA, TCHOTUIIOM U (beHOTI/IHOM,
dbeHoTunom u GpakTopamMu Cpeibl OOUTAHNS,

YMCHHUEC BBISABIATH OTIMYUTCIIBHBIC IMPU3HAKH XKUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ,
KUBOTHBIX M YCJIOBCKA,



YMEHHE HCIO0JIb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0KA3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMCHHC pPCIIaTb OMoJ0ruYecKue 3aaa4u, BBIABJIATHL HNPUYUHHO-CICACTBCHHBIC CBA3U
MCIKAY UCCIICAYCMbIMU OMOJIOTMUYECKUMHU nmpoucccamMu 1 ABJICHUAMU, 1€JIaTh BBIBOJAbLI U IIPOT'HO3bI
Ha OCHOBAHUH IIOJTYUYCHHBIX PE3YJIbTATOB,

YMEHHE BBIIIOJIHATH JTA0OPATOPHBIE U MPAKTUYECKUE pabOThl, cOOMIOIaTh MpaBuiIa Mpu
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyUpys 1eNb UCCIISI0BaHMs, aHATM3UPOBAThH MMOJIYICHHBIC PE3YJIbTATHI U JICNIaTh BHIBO/IBI,

YMEHHE Y4acTBOBATh B Y4€OHO-MCCIIEIOBATEIBCKOW padOTe MO OMOJOrHWHU, SKOJIOTUU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATh
MOJIy9YECHHBIEC PE3Y/IbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMCHHUC OLCHUBATH OJ3TUYCCKUC ACIICKTbl COBPEMCHHBIX I/ICCJIG[[OBaHI/Iﬁ B oOyactu
OMOJIOTUN H MCIUIIMHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OINUIOAOTBOPCHUEC, HAIPABJICHHOC
HN3MCHCHHEC I'CHOMA U CO3AaHUC TPAHCT'CHHBIX OpI‘aHI/ISMOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBINA BHIOODP Oymymieil mpodeccnoHaabHON AEITEeTbHOCTH
B o0nactu OHWOJOTMM, MEIWLUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
NUILEBOM IMPOMBIIUIEHHOCTH, YIJIyOJIATh IO3HABATEJIbHBIM WHTEpEC, HaINpaBICHHbIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH HpodeccCHH U MIPOAOCJDKEHHE OHOJIOrMYecKoro
0o0pa3oBaHUsl B OpraHu3alMsIX CpeaHero NpoQecCHOHAIbHOIO U BBICIIErO 00pa3oBaHUS.

[IpenMeTrHble pe3ynbTaThl OcCBOeHUsi yueOHoro mnpeamera «buonorus» B 11
KJlacce JOTKHBI OTPaXKaTh:

c(OPMHPOBAHHOCT 3HAHUI O MECTE U PO OMOJOTUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YeOBEYeCTBa, a TAaKK€ B PEIICHHWU BOIPOCOB
PaLMOHATIBHOTO IPUPOIOTIOIB30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
o0IIeCTBY, YeNOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHUE BIIAIETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKIIOYAET ONpEACTICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U TMOHATUH (BHL,
sKocucTema, Ouocdepa), Ouonormueckue Teopun (dBoronoHHas Tteopuss Y. JlapBuHa,
cUHTeTHuYecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBICHHIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxonacrtsa K. M. bapa), npasuna (Munumyma HO. JIuOuxa,
HKOJIOTHUECKOM MUPaMUIbl SHEPTHH ), TUNoTe3bl (Tunoresa «mupa PHK» V. I'mnGepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAAMH HAyYHOTO I[IO3HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAHUE, H3MEpPEHUE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUN B
IPUPOJIE;



YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OHMOTEOIIEHO30B, HKOCHUCTEM H
ouocteppl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0oT0opa,
AUTOTMATPUIECKOTO ¥ CUMIIATPUIECKOTO BU000pA30BaHUsl, BIUSHUS JIBHXKYIUX CHII 3BOJIOIIUU
Ha reHO(OH] MONYJSAIUU, NPUCITOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHUs, YepeIOBaHuUs
HaIpaBJICHUHN HBOJIIOIIUHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAHABJIMBATh B3aMMOCBS3M MEXKIY IMPOIECCAMH 3BOJIOLMH, JIBHXKYILIUMU
CHWJIAMU aHTPOIOTeHEe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMCHHC BBIABJIATL OTJIMYUTCIILHBIC ITPU3HAKH JKMBBIX CUCTCM, HpI/ICHOCO6JI€HHOCTB BH 0B
K Cpeac 06I/ITaHI/I${, a0MOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB OKOCHCTEM, B3aMOCBSI3¢CH
OpraHnu3MoOB B COO6HI€CTBaX, AHTPOITIOTCHHBIX HW3MEHCHHI B SKOCHCTEMaX CBOECH MCECTHOCTH,

YMEHHE HCII0JIb30BATh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUs, €IUHCTBA YEIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYILLECTBOBAHMS IPUPOJBI U
4eJI0BEYECTBA;

YMCHHEC pClIaTh OMOJIOrHYECKHUE 3ala4ud, BbIABJISATH HIPUYHMHHO-CICACTBCHHBIC CBA3H
MCKAY UCCIICAYCMbIMU OMOJIOrNYECKUMU nmpoucccamMu 1 ABJICHUAMU, 1€J1aTh BBIBOJAbLI U IIPOT'HO3bI
Ha OCHOBAHUH ITOJIYUCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COOMI0IaTh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPITh HMX OKCICPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTh UCCIIEA0BAHMS, AHAIM3UPOBATH MMOJYyUYEHHBIE PE3YyJIbTATHI U JIeJIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e IMIKOIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMCHHUEC OICHUBATHL THUIIOTE3bI M TCOPUHU O TMPOUCXOKIACHUH KHU3HH, 4YCIOBCKA U
YeNOBEUYEeCKNX pac, O MPUYMHAX, TMOCIEACTBUAX U CHOCO0aX MPEIOTBPAIIEHUS TII0OATBHBIX
W3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISTH OCO3HAHHBIN BBIOOp Oyayiel npodeccuoHaNbHON AesTeIbHOCTH
B o0Omacti OHWOJIOTMH, OJKOJOTHUH, WPHUPOJONOIL30BAHMS, MEIUIIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOW MPOMBIINIIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBIA HHTEPEC, HAPABIICHHBIN HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH Mpodeccuu
U TPOJIOJDKEHUE OMOJIOTHYECKOT0 00pa30BaHMs B OPraHU3AIUAX CPEIHEro MpOoPeCCHOHATHHOTO
Y BBICIIETO 00Opa30BaHUs.



TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
No HaumeHnoBanue pa3aenoB v TeM IpOrpaMMBbI
/i

1 buonorus kak Hayka

2 JKuBbIe cHCTEMBI U UX U3YYCHHE

3 buonorus knerku

4 XuMUYecKasi OpraHu3aIusl KICTKH

5) CrpoeHue 1 pyHKIMU KIETKU

6 OOMeH BelEeCTB U NPEeBpallleHue SHEPTUU B KIIETKE

7 Hacnencreennast nuapopmanus u peanuzaus e€ B

KIIETKE

8 JKU3HEHHEBIN IUKIT KIETKHA

9 Ctpoenue u GyHKIIMH OpraHU3MOB

10 Pa3MHOXXeHHE U pa3BUTHE OPraHU3MOB

11 T'enetuka — HayKa O HACJIEJICTBEHHOCTH U

W3MEHYHUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH

13  3aKOHOMEpPHOCTH U3MEHUHUBOCTH

14  T'eneruka yenoBeka

15  Cenexuust OpraHu3MoB

16  BUOTEXHOJIOTHS U CHHTETHYIECCKAs OMOJIOTHSI

17  Pe3sepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10 KJIACC INOYPOYHOE IINIAHUPOBAHUE

Ne
/i

w

KoanuecTBo yacon

Bcero  KonTpombHble [IpakTryecky
paboThI paboThI
1
2
2 0.5
10 1
8 2
9 1
9 0.5
6 1
17 1.5
8 1.5
2 0.5
10 1
6 1
3 0.5
4 1
4
1
102 13

Konnuectso yacos

Bcero Kontponsabie IIpaktm

Tema ypoka
buosnorus kak KOMIUIEKCHAsi HAyKa U KaK 4aCTb COBPEMEHHOIO 1
o011ecTBa
JKuBbIe ccTEeMBI 1 NX CBOMCTBA 1
YpoBHEBas OpraHU3aIUs KUBBIX CHCTEM 1
Wcropust OTKpBITHA U M3ydeHUs KieTku. Kietounas Teopus 1

paboThI padbc



No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponpabie IIpakTy
paboThI pabc
5  Meroasl MOJIEKYIISIPHON U KileTouHOoU Oouonorun. [IpakTuyeckas 1 0.

pabora «/3y4yeHue MeTo10B KIIETOYHON OMOJIOTHH
(xpomarorpadusi, anexrpodopes, mupdepeHIHaTEHOE
nentpudyruposanue, [1L[P)»

6  XuMUYecKHil cCOCTaB KIETKH 1

7 MuHepaibHble BelecTBa KIETKH, UX OMOJIOTHYecKas poJib 1

8  Opranunyeckue BemecTBa KIeTku — Oenku. Jlaboparopuas padora 1 0.!
«O06Hapyx)eHHe OSIKOB C MTOMOIIBI0 KAYECTBCHHBIX PEAKIIU»

9  CaoiicTBa, knaccuduranus 1 GyHKIUH OSITKOB 1

10 Oprannueckue BemecTBa KISTKH — YIIIEBOJIBI 1

11 Opranuveckue BeUIeCTBA KICTKU — JIUIHIbI 1

12 Hyxneunossie kucnotel. JJHK u PHK. JlaGopaTtopnas pabora 1 0.
«HccnenoBanue HyKJIEHHOBBIX KUCIIOT, BBIIETIEHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pyakuuu ATO. [Ipyrue nykineozuarpudochaTst 1
(HTD)

14 Cexsenupoanue JJHK. MeTopl reHOMUKH, TPAaHCKPUIITOMUKH, 1
IPOTEOMHKH

15 Meroasl CTPYKTYypHOI OMOJIOTHU 1

16 Twumns knerok. [IpokaproTHueckas KiieTka

17 Crpoenue sykapruoTUUECKON KIETKU. [Ipakmuueckas paboma 1 0.!
«H3yuenue ceolicme K1emouHo MemMopansvl»

18 TIloBepXHOCTHBI anmapaT KJIETKU 1

19 OnnomemOpaHHBIE OpraHOM bl KIETKH. [Ipakmuueckas paboma 1 0.t
«H3yyenue 0sudICeHUs YUMONIA3ZMbBL 8 PACTUMETLHBIX KIeMKAX)

20 TlomyaBTOHOMHBIE OPTaHOMIBI KJIETKH: MUTOXOHAPHH, TUIaCTHIBL. 1 0.
Jlabopamopnas paboma «Hccnedosanue niazmonuza u
0ennazmonu3a 8 pacmumenbHblX Kiemxkaxy

21 HememOpannbie opranouabl kieTku CTpoeHne u GYHKIHA sapa 1

22 CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK dYKapHOT. 1 0.5
Jlabopamopnas paboma «H3yuenue cmpoenus Kiemox pasiuiHblx
Op2aHU3MOB)

23 AccuMWISIHS U JUCCUMUJISAIUSA — JBE CTOPOHBI METabOIM3Ma. 1
Tumnsr oomena Bemects. JlaboparopHas pabota «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl
WM KaTala3bl)»

24 KoutponbHas pabora Nel 1 1

25 depMeHTATUBHBIN XapakTep peakluil KIeTOYHOI0 METaboIu3Ma. 1 0.
Jlabopamopnas paboma «H3yuenue pepmenmamuernozo
pacujenienusi nepokcuoa 6000pooa 8 pacmumenbHbix U
JHCUBOMHBIX KNEMKAX»

26 bBenku-akTUBaTOPHI M OCTKU-UHTHOUTOPHI 1

27 ABtoTpodHBII THI OOMEHA BEIIECTB 1

28 dorocunres 1



n/n

29

30

31
32

33
34
35
36
37
38
39

40
41
42
43
44

45

46

47

48

49

50

51

52
53
54
55

56
57
58

Tema ypoka

Xemocunres. Jlabopamopnas paboma « Cpagnenue npoyeccos
gomocunmesa u xemocunmesa»

AnHaspoOHbIe opranu3Mbl. Buel Oposkenus. JlaboparopHas
pabota «CpaBHEHUE TPOIIECCOB OPOKCHUS U JIBIXAHHS

AdpoOHBIE OPraHU3MBL. JTalbl S3HEPTETHYECKOT0 OOMEHA

OHeprus MeMOpPaHHOTO rpajneHTa NpoToHoB. Cunte3 ATD:
pabota nmporoHHol AT®D-crHTa3bI

Peaknuu MaTpu4HOrO CHHTE3a

Tpanckpunuus — Matpuunbiii cuaTe3 PHK

Tpancnsiuus u e€ sTarnbl

KoaupoBanue amuHokuciot. Ponbs pubocom B OnocunTtese Oenka
Opranu3zanus reHoma y mpoKapuoT U 3yKapHoT

MounekysspHble MEXaHU3MBbI SKCITPECCUU T€HOB Y 3YKapHOT

Bupycbl — BHEKJI€TOUHbIE (OPMBI KUZHU U OOJIUTATHBIE
napa3uthl. [IpakTudeckas padora «Co3nanrue MOACIIA BUPYCa

Bupycusie 3a0o05eBanus 4enoBeKa, )KUBOTHBIX, PACTEHUHN
HanorexHonornu B OMOJIOTMH U MEIHIITHE

JKu3HeHHBIN MK KIEeTKH

Marpuunsiii cuares JIHK

Xpomocomsl. JIaboparopHast pabota «M3ydeHne xpoMocom Ha
TOTOBBIX MUKPOIpENnapaTax»»

I[eJ'IGHI/Ie KJIICTKH — MHUTO3

Tuns! kietok. Kaprokunes u uutokunes. Jlabopamopuas paboma
«Habniodenue mumosa 6 kiemkax KOH4UKa Kopewka ayka (Ha
20MOBbIX MUKPONPENapamax)y

Konrponbnas padora Ne2

PCFYHSII_II/ISI JKN3HCHHOTI'O IIMKJIa KJIICTOK .OpTaHI/BM KakK €IUHOC
j1(SA (6]

Txanu pacrenuil. Jlabopamopuas paboma « M3yuenue mxametl
pacmeHuiy

TkaHu )XKUBOTHBIX U YeloBeKa. JlabopamopHas paboma
«H3yuenue mrameu HCUBOMHBIXY

Opransel. CucreMsl opranoB. JlabopamopHas paboma «HM3yuenue
0p2aHO8 YBEMKOBO20 PACMEHUS)

Ornopa Tena opraHu3MoB
JIBU>KEeHUE OpraHu3MOB
IInranue opraHu3smMoB

ITuTanue MO3BOHOYHBIX JKUBOTHBIX. HI/IH_ICBapI/ITeHBHaH CHUCTEMaA
YCIIO0BCKa

Jlprxanue opraHnu3mMoB
JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKa
TpaHcmopT BelIecTB y OPraHu3MOB

[EEN

N e

N

[HEN

N

[EEN

Bcero KonTposibHbie

paboThI

KonnuecTtBO yacoB
[TpakTn

pabc
0.



n/n

59
60
61
62
63
64

65
66
67
68

69
70
71

72

73
74

75

76
77
78

79
80
81
82
83
84

85
86
87

Tema ypoka

KpoBeHocHas cucrema 03BOHOYHBIX )KMBOTHBIX U YEIOBEKA
Briaenenue y opranu3smMoB

3amuTa y OpraHu3MoB

MMMyHHas cucTeMa 4enoBeKa

Pa3znpaxumocTs 1 perynsiuys y OpraHu3MoB

I'ymopanbHas peryasnus U SHIOKPUHHAS CUCTEMA )KUBOTHBIX U
yesoBeKa

®opMbl pa3MHOKEHHSI OPTaHU3MOB
[TonoBoe pa3zMHOXKEHUE
Meiio3

["amerorenes. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK.
Jlabopamopnas paboma «H3yuenue cmpoeHus NOJI08bIX KIemoK
Ha 20MOBbIX MUKPONPENapamax

I/IH,I[I/IBI/II[yaJ'IbHOC Pa3BUTHEC OPraHUu3MOB — OHTOI'CHEC3
3aKJIaI[Ka OpraHoB U TKaHEeH U3 3apOAbIIICBLIX JINCTKOB

Poct u pa3Butue xxuBoTHBIX. JJaboparopHas pabota «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apO/IBIIIECH TO3BOHOYHBIX )KUBOTHBIX)

PasmHoenue u pazsutue pacteHuil. Jlabopamophnas paboma
«CmpoeHue opeanos pazmMHONCeHUs. 8bICULUX PACEHULLY

I/ICTOpI/I}I CTAHOBJICHUA U PA3BUTHA I'CHCTUKH KaK HAyKHU

OcHOBHBIE IOHATHS U CUMBOJIBI TeHETUKH. JlabopamopHas
paboma «/[pozoguna kak 00vbekm ceHemuyecKUx Uccie008aHuLLy

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [lpakmuueckas paboma "H3zyuenue pe3ynomamos
MOHOCUOPUOHO20 CKpewusanus y opozoghunst”

[{uTonornyeckue OCHOBBI MOHOTMOPUAHOTO CKPEILIMBAHUS
Ananusupyroniee ckpeuiuBanue. Hermonxnoe noMuHupoBaHue

Hurunbpunnoe ckpemmBanue. [lpakmuueckas paboma «HM3zyuenue
pe3yIbmamos OueUOPUOH020 CKpewusanusi y Opo30@huivly

[{uTonoruyeckrie OCHOBBI AUTHOPUIHOTO CKPELTUBAHUS
CuenneHHoe Hacle0BaHUE IPU3HAKOB

Konrpomnbnas padora Ne3

I'eneruka nosa. XpoMocoMHasi TEOpHsI HACIEICTBEHHOCTH
['eHOTHI Kak LIEIOCTHAsI CUCTEMA

I'eneTnyeckuii KOHTPOJIb pa3BUTHA paCTCHHﬁ, JKHNBOTHBIX U
YCI0BCKa

N3MeHUYnBOCTH NPU3HAKOB. BUIbI N3MEHUUBOCTH
MoaudukanroHHass K3MEHYUBOCTh

BapuanuonHsIit psin v BapuanmoHHas Kpusasi. Jlabopamoprast
paboma «Hccredosanue 3aKkoHoMepHOCIEN MOOUPUKAYUOHHOLUL
n3MeHYnBOCTH. [locTpoeHre BapHaliMOHHOTO psiga U
BApUALIMOHHON KPUBO»

Bcero KonTposibHbie

L el

N

N =

[EEN

KonnuecTtBO yacoB

paboThI

[TpakTn
pabc



n/n

88
89

90

91

92
93

94

95

96

97
98

99
100
101

102

Tema ypoka

I'eHoTnnueckas n3MeHYNBOCThL. KOMOMHATHMBHAS M3MEHUYHBOCTD

MyTanuoHHas U3MEHYUBOCTb. [Ipakmuueckas paboma
«Mymayuu y 0po3ogunvl (Ha 20moevlx MUKPONPenapamax)»

3aKOHOM€pHOCTI/I MYTAaOMOHHOI'O IIpoLecca. OIHUreHeTUKa 1
OIIMI'CHOMUKA

I'eneruka uenoseka. [lpakmuueckas paboma « Cocmasnenue u
AHAU3 POOOCIOBHOU»

MeToabsl METUIIMHCKON T€HETUKHU

3HaueHHuE MeﬂHHHHCKOﬁ TCHCTUKHU B IIPCAOTBPAIICHUU H JICUCHHUU
TeHETUUECKHX 3a00JIeBaHMI YeI0BeKa

OcHOBHBIE TIOHATHS celeKIMHU. Jlabopamopuas paboma
«H3yueHue copmos KyibmypHwvix pacmeHutl u nopoo OOMAUHUX
HCUBOMHBIX Y

Mertoapbl ceneKIMOHHOM padoThL. JlabopamopHas paboma
«H3yueHue memooos cenexyuu pacmeruti»

JloCTHOKEHMSI CENIeKIIMU PACTCHUN U JKUBOTHBIX. [Ipakmuyeckas
paboma «lIpueuska pacmenuiiy

COXpaHeHI/IG, HU3YUCHHUC U UCITOJB30BAHUEC T’CHETUYCCKUX PECYPCOB

broTexHoI0rus Kak HayKa M OTpacilb MPOU3BOJICTBA.
Ilpakxmuueckas paboma «H3yuenue 06vekmos 6UOMexHonN02UUY

KonrtponsHas padora Ned
OCHOBHBIE HaNpaBJIeHUs] CHHTETUYECKON OMOJIOTHH

XpoMoCOMHas U TeHHasl HHKeHepus: MenulnHCcKre
OMOTEXHOJIOTUN

[ToBTOpenue, 0600IIEHNE, CUCTEMaTH3alMs 3HaHu. Pe3epBHBIi
YPOK.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[EEN

102

KonuyecTBo yacoB
Bcero Kontposbnabie IIpakTm

paboThI pabc



YYEBHO-METOJUYECKOE OBECMIEYEHUE OBPA3OBATEJBHOI'O
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