INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Mo0oTHs) Ha YpOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro npeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebnslit mpeamet «buonorusy yriayonéaHoro ypoHs uzydenns (10—11 kmaccer) sBrseTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nonoxkeHusMm ®I'OC COO mnpoduiibHbIe y4eOHBIC NMPEAMETHI, M3ydacMble Ha YriIyOJIEHHOM
YpOBHE, SBIAIOTCS crocodoMm auddepeHnranun oO0ydyeHUsT Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHUs U MPU3BAHBI O0ECIICYUTH NMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM
o0ummM, cpeaHuM MpodeCCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B To ke BpeMs KaKIblii U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pEUICHHE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHHSA,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Tporpamma no yueObHomy npeamety "buosnorus" naér npexncraBiieHue o LEIH U 3ajadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOnEHHOM ypOBHE, OlpeessieT 00s3aTebHOe
(MHBapMaHTHOE) NPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUpOBAaHUE MO pasjeliaM U TeMmaw,
pacmpezeneHue 1o KiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh H3ydeHHs yd4eOHOro MaTepuasa
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3el, JOTMKM YdeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamMMe nmo O6MonOruM peaqn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onarojapsi 4eMy IMpOCMaTPUBACTCS HAMIPABICHHOCTH HA MOCIIEAYIOIIEe PA3BUTHE OMOIOTHYECKIX
3HaHUHM, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHME ECTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCIHUTAHUE
OepeKHOro OTHOIIEHUS K OKpYXKarolllel MpupoaHOi cpene. B mporpamme mo 6uonoruu Takxke
MOKa3aHbl BO3MOXHOCTU y4yeOHoro mpenmera «buosnorus» B peanuzauuu tpedoBanuit ®I'OC
COO K r1aHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MIPEIMETHBIM pe3yibTaTaM 00yueHHs U
B ()OPMHUPOBAaHUHN OCHOBHBIX BHUJIOB YU4EOHO-TIO3HABATEILHOW NEATEILHOCTH O0yUJarOMUXCs IO
OCBOCHMIO COJIEpXKaHHUA OMOJIOTHYECKOTO 00pa3oBaHWsT Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHwUsl.

VY4eOunblii npenmer «buosnorus» Ha ypoBHE cpeAHEro oO0IIero oOpa3oBaHUs 3aBEPIIAET
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIHIMpeHUe U yriyOlieHne 3HaHui
00y4aromuxcst 0 KUBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOI OHOJIOTUH, SMOPUOIOTHH
U OHOJIOTMU Pa3BUTHUS, TCHETUKH, CEJIEKIIMH, OUOTEXHOJOTHH, HBOJIOLHMOHHOTO YYEHHS U
DKOJIOTHH.

Wzydenue yuebHOro npeamera «buonorus» Ha yrayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY 00YYaIONIUXCS K TIOCIEAYIOIIEMY TIOTYICHHIO OMOJIOTMYECKOT0 00pa30BaHus B By3ax
U OpraHu3alusx CpeaHero mnpodeccHoHanbHOro oOpa3oBanus. OCHOBY €ro cojepaHus
COCTABJISIET CHCTeMa OWOJIOTMYECKUX 3HAHUH, TMOJTYYEHHBIX TPH H3YyYEHUU OOYYAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKHX pAa3/IeoB OHOJIOTMM HAa YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YTIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
0O0IMX 3aKOHOMEPHOCTSX JKWU3HH, JOMOJHHUTEIBHO BKIIOYEHBI OHMOJOTHYECKUE CBEACHUS



NPUKJIAJHOTO W MOMCKOBOTO XapakKTepa, KOTOPhIe MOYKHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHHUSMU, TIOJTYICHHBIMU O0YUYAIOIIUMUCS TIPU U3YUCHUH (PU3UKH, XUMHH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mporpammbl 1mo ydeOHoMy mpenmery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYECKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOy4YaloOlmUXCs MO0 OOTaHWKE, 300JOTHH, aHATOMHH,
duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VYueOHblii npeamer «buonorus» mnpuzBaH 00ECIEYUTh OCBOCHHUE OOYJAFOIIUMUCS
OMOJIOTHYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBMJ, JIeXKAIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO0Opasuu U
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMyJIsALUU, OHOLIEHO3a, SKOCHCTEMBI, O BBIIAIOLIMXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJIOTMU, MPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHui. [[ng pa3BUTUS U MOJJep)KaHUS MHTepeca 00ydaromuxcs K OMOIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUS TOW WJIM MHON
oOnacTu OMOJNOTHM, BKJIAJ0OM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEIlIEHHE Ba)KHEHIIMX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus: yue6Horo npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIIAJ€HUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOTro paHra v MpUoOpeTeHne YMEHUN UCTIOJIB30BATh 3TH 3HAHUS B (DOPMUPOBAHUHU UHTEPECA K
onpenenéHHON 00macTu MpodeccHoHANIbHON NeATENbHOCTH, CBS3aHHOW C OMONOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TIPOIOJDKEHUST OMOJIOTMYECKOT0 00pa30BaHus.

JlocTrkeHue 1enu u3ydeHus: ydeOHoro npenMera «buosorus» Ha yriayOnEHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHE 00YJAIOIIUMUCS CUCTEMBI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTUYECKUX
TEOpHUAX, KOHUEMIMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUIaX, COCTABJISIONIAX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTUHy MHpa; O CTPOSHHHM, MHOroobpasuu u
OCOOEHHOCTSX OWOJOTHYECKUX CHCTeM (KJIETKa, OpPTaHW3M, TOIMYJSIIUs, BHJ, OHWOTEOIIECHO3,
O6uocdepa); 0 BIIAIOIMINXCS OTKPBITHUSIX ¥ COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH,

O3HAKOMJICHHE  OOy4arommxcs €  METOJaMH  TIO3HAHHWS  JKUBOW  TIPHPOJIBIL:
HCCJIEIOBATETLCKUMU METOaMH OUOJIOTMUECKUX HAyK (MOJEKYISIPHOW U KIETOYHON OMOJIOTHH,
3M6pI/IOJ'IOFI/II/I 1 OMOJIOTHH pa3BUTHUA, TCHETUKHU U CCIICKIIUU, OMOTEXHOJIOTHA ¥ CUHTETUYECKOM
OMONOTUH, TAICOHTOJOTHH, OKOJOTHH); METOJaMH  CaMOCTOSITENIBHOTO  MPOBEICHUS
OMOJIOTMYECKUX HCCIEIOBaHUM B JjabopaTtopud W B Tpupoje (HaOmoAcHUE, H3MEpPCHHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJIcHUE OOYYAIOIMIMMUCS YMEHUSMHU: CaMOCTOSATEIHHO HAXOAWUTh, AHATH3UPOBATH H
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MHPOPMAIUIO; MOIb30BATHCSI OMOIOTHYECKOW TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTAaHABJIMBATDH CBS3b MEXKIY Pa3BUTHEM OHOJIOTUU U COLUATHHO-IKOHOMHYECKUMU
Y 9KOJIOTHYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLIEHUBATH MTOCIEACTBHS CBOCH AEITEIbHOCTH 110



OTHOUICHUIO K OKpY)Kalollel NpUPOTHON cpene, COOCTBEHHOMY 3J0POBBIO U 3JJ0POBBIO
OKpYKaIOIIMX JIIOJIH; OOOCHOBBIBaTH M COOJIIOJATh MEpbl MPO(PUIAKTHKH HH()EKIMOHHBIX
3a0oJieBaHNH, TpaBWja TOBEJICHHUS B INpHUpOAe U obecriedyeHHss Oe30MacHOCTH COOCTBEHHOM
KU3HCACATCIIPHOCTH B T-IpE’:3BI:I'—IaI\/JIHIJIX CUTyalludX HNPUPOAHOTO M TCXHOICHHOI'O0 XapaKTepa,
XapaKTepHu30BaTh COBPEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

Pa3BUTHUC Y o6yqalonmxc;1 HHTCJUICKTYAJIBHBIX U TBOPYCCKUX CIIOCOOHOCTEH B mponecce
3HAKOMCTBa C BBIJAIONIMUMHUCA OTKPBITUAMU U COBPCMCHHBIMU HMCCJIICJOBAHUAMH B 6HOJIOI‘I/II/I,
p€mia€éMbIMH €10 HpO6HeMaMI/I, MCTOHOHorﬂefI OHOJIOTUYECKOTO HUCCIICA0BaHU, IMPOBCACHUA
SKCHICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ, pPCIICHUA OMOJIOTHYECKUX 3aaa4y, MOACIMPOBAHUA
OMOJIOTHYECKHUX O0BEKTOB U IIponeCCoOB;

BOCIIHTAHHUE Y OOYYarOMINXCs [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUpOJIe B LIEIOM H K
OTIENbHBIM €€ O00BeKTaM U SBJICHHUAM; (OPMHUPOBAHUE OSKOJOTUYCCKOW, TEHETUYCCKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MHPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHne 00yJaroIUMHUCI KOMIETEHTHOCTH B PAIllHOHATBHOM IPUPOIOTIOIH30BAHUH
(coOmoleHue TpaBWJ TIOBEICHUS B MPHUPOJE, OXpPaHbl BHJOB, JKOCHCTeM, Omochepsi),
COXpPaHEHUU COOCTBEHHOI'O 370POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOAEHUS Mep
npoduIaKkTUKH 3a00JIeBaHMi, o0ecrieueHrne 0€30IaCHOCTH KU3HEEATSIIbHOCTH B UPE3BbIUAHBIX
CUTYalUSIX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHMS OMOIOTHYECKIX
3HAHUN U YMEHUH B MIOBCEAHEBHOM KU3HH;

CO3JIaHME YCIOBHHM [UIsI OCO3HAaHHOIO BbIOOpa OOYy4YaIOIIUMUCS WHAWBHIYaJIbHOU
00pa30BaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEIyIEMY HpOoQpecCHOHATbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUMW C HWHIAWBHUAYAJIbHBIMH HHTEPCCAMH H HOTpe6HOCT$IMI/I
peruoHa.

OO0miee 4yuCIO YacoB, OTBEIEHHBIX Ha HM3yuyeHUE OUOJOTMM Ha YIrIyOJIEHHOM YpOBHE
cpenHero oomiero oopazoBanus, cocrtabiset 204 gaca: B 10 kinacce — 102 yaca (3 vaca B He/ien0),
B 11 xmacce — 102 gaca (3 yaca B HeJIeln0).

OT60p opraHu3alMOHHBIX (HOPM, METOIOB U CPEJICTB 00yUEHHUsT OMOTIOTUH OCYIIIECTBIISETCS
¢ yuéroMm crienuUKa €ro CoAep KaHus M HAMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM INPU OOyUYE€HUU OHMOJIOTMHM Ha YIIIyOJEHHOM YPOBHE SIBIISIETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuyactue oOydarommxcs B
BBITMIOJTHEHUH IPOEKTHBIX U y4eOHO-HCCIIeI0BAaTENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpeeiseTcs
YUHTEJIEM Ha OCHOBE UMEIOINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX NPUPOIAHBIX
YCIOBUH.

COJAEP/)KAHUE OBYYEHUA

10 KUIACC



ConepkaHue NIpPOTrpaMMbl, BBIICIEHHOE KYpCU8OM, HE BXOOUT B IPOBEPKY
rocynapcTBeHHoU urtorosoi arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

COBpeMCHHaH OHoJIorus — KOMIIUIEKCHAs HayKa. KpaTKaﬂ HUCTOpHUA pa3BUTUA OMOJIOTHH.
Bbuonorunueckue HAaYKM U H3Yy4YaCMbIC HMU HpO6JIeMbI. qDYHI[aMeHTaHLHBIe, MMPUKIAAHBIC U
IIOMCKOBBIC HAYYHBIC NCCIICAOBAaHUA B O1oI0rHMy.

3HayeHue Ouosoruv B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. [Ipodeccun, cBsi3annble ¢ Gnoaorueil. 3HaueHne OUOIIOTUH B TPAKTUUECKON AEATEIBHOCTH
4eJI0BEKa: MEIULIMHE, CEIbCKOM X035 CTBE, IPOMBILIUIEHHOCTH, OXPaHe MPUPOJIbI.

JdeMoHcTpamun
Hoprpetsl: Apuctorens, Teodpacrt, K. Jluanei, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, W. II. IlaBnos, M. WN. Meunukos, H. HW. BaBunos, H.

B. Tumodeer-Pecorckuii, Ix. Yorcon, ®. Kpuxk, . K. benses.

Tabauubt u cxembl: «CBsA3b OMOJIOTUH C APYTUMU HaykaMu», «CuctemMa GHOJIOrHYECKUX
HaYK».

Tema 2. ’KuBble ccTeMbI U UX U3YUYEeHUE

’KuBkle cucTEMBI KaK npeaAMET U3YUCHUA ouoaoruu. CBOMCTBA JKUBBIX CHCTEM: CANHCTBO
XUMHYECKOI'0 COCTaBa, AHUCKPECTHOCTb U HNEJIOCTHOCTH, CJIOKHOCTE H YIHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOooOpranusanus, CaMOBOCIIPOU3BEACHUC, PasapaknuMocCThb,
N3MCHYUBOCTDB, POCT U pa3BUTHUC.

YpoBHU OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSIPHbIA, KIETOUYHbIA, TKAHEBBIN,
OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOI, 9KOCHCTEMHBII (6MOTEOIIEHOTUYECKHI),
ounoctepnsiid. [Iporeccsl, mpoucxoasimue B KUBbIX cUcTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymecTBoBaHusl MaTepuu. Hayku, nzydaroniue UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

Nzyuenune xuBbIX cucteM. Metonbl Ononornueckoid Hayku. Habmromenue, nsmepeHue,
DKCIIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTHe O 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoi. IlmanmpoBanne »skcnepumenta. [loctaHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsATHE BBIOOPKHU U €€ JOCTOBEpHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH TOJYyYEHHBIX PE3yNbTaTOB. [[pUUMHBI UCKAKEHUS PE3YNIBTATOB JKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupel u cxembl: «OCHOBHbIE NPU3HAKU KU3HW», «buomormdeckue cucTeMb»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alluy KUBOM IpUpob», «CTpoeHUE KUBOTHON
KIIETKN», «TKaHH )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOT0 OPraHu3May, «bnoreoneHos»,
«buocdepar, «MeToabl H3ydeHUs KUBOH IPHUPOJIBD».




ObopynoBanue: JabopaTopHOe O00OpyIOBaHHWE IS TPOBEICHHS  HAONIOICHUH,
U3MEPEHUM, JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/Icnonab3oBaHUE PA3IUYHBIX METOJOB IPU M3YyUYEHUU KHUBBIX
CUCTEMN.

Tema 3. BuoJsiorus KieTku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAS €AMHULA KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. Ilneinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOW OWOJIOTHH: MHKPOCKONHUsSA, Xpomartorpadus,
anekTpodopes, MeToJ] MeuYeHbIX aToMOB, AudQepeHIHanTbHOe  EHTPU(YTupoBaHHE,
KyJbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MHUKPOCKOIUS.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JdemMoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. [lIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabauiel u cxembl: «CBETOBOM MHKPOCKOI», «NEKTPOHHBIH MUKpocKom», «McTopus
pa3BUTHUS METOJI0OB MUKPOCKOIIUI.

O6opyoBaHME: CBETOBOM MHUKPOCKOI, MUKpOIpENnapaTbl pacTUTENbHbIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IpakTnuyeckas padora «/3ydyeHue MeTon0B KIETOYHOM Oumonoruu (Xxpomartorpagus,
anektpodopes, muddepennnansaoe nentpudyruporanue, [ILP)».

Tema 4. Xumunueckasi Opranu3anus KJIeTKH

XUMHUYECKUH COCTAaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ pois
KaK pacTBOPHUTENS, pPEareHTa, y4dacTUe B CTPYKTYPUPOBAHWUH KIIETKH, TEIUIOPETYIISUN.
MuHepaiibHbI€ BEIIECTBa KJIETKH, UX OHoJoruyeckas pojb. Posib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BeriecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHCIOTHBIH
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekynbl. IlepBuuHas cTpykTypa Oeinka, MenTuaHas
CBsi3b. BTopuuHnas, TpeTnyHas, 4eTBEpTUYHAsA CTPYKTYpbl. JleHaryparus. CBolicTBa OeNKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHKIun 6enKkoB. [Ipuonui.

VYraeBoasl. MoHOcaxapupl, JUCAXapuabl, OJUrocaxapuabl U monucaxapuisl. OOmumid
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOICTBAa YIJEBOAOB. buonornueckue QyHKIMH
YIJIEBOJOB.

Jlumuasl.  'mapodunbHO-rUApOodoOHBIE  cBoiicTBa.  Knaccupukanmuss — nunumos.
Tpurnuuepuasi, Gocoaunubl, BOCKH, cTepouibl. buomornueckue Gpynkiuu mumunos. Oomue



CBOMCTBA OHWOJIOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJYIPOHHUIIAEMOCTb.

Hyxneunosbie kucnorel. JJHK u PHK. Crpoenne HykinenHoBbIx kuciaoT. HykiaeoTumsl.
[Tpuntun xkomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenune Mmoisiekynsl AT®. Makposprudeckue cBsizu B mojiekysie AT®. buonorunueckue
byakuun  AT®. BoccraHOBICHHBIE TIEPEHOCUYMKH, HX (YHKIUH B KIeTKe. [[pyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OHOJOTHS: OMOXMMHYECKHE M OMO(PU3NYECKHE HCCIEIOBAaHMS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OuOMOJeKyl. Modenupoganue cmpykmypovl U @QYHKYui
OUoOMONeKy u ux Komniekcos. Komnvromepnulil Ouzaiin u opeanuieckuti Cunme3s OUOMONIEKYL U UX
HenpupoOHbIX AHALO208.

JdeMoHcTpamun

Hoptpetst: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiaun, ©. Canrep,
C. [Ipy3unep.

ZII/IaF[ZaMMHI «PacnpeneneHI/Ie XMMHYECKHX DJJIEMEHTOB B HEKUBOH IIpUpoaCH»,
«PacnpeneneHHe XHMHYECKHUX IJIEMEHTOB B KHBOM IIpUPOaCH.

Tabauier u cxemsl: «lleproguueckast Tabiuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl O€nKoBOWH MONEKynb», «CTpoeHHE MOJIEKYNl yrieBoaoB», «CTpoeHHe MOJIEKYI
aunuaoBy», «HykinenHoBsie KUCTOTHIY, «CTpoeHne Moaekyiasl ATO».

OO6opyioBaHMe: XUMUYECKas IOCy1a U 000pyI0BaHUE.

JlabopaTopnasi pabora «OOHapyxeHre OETKOB C TOMOIIbIO KAUECTBEHHBIX PEAKIIHII.

JlaGopaTopHas padora «lccienoBaHne HyKIEMHOBBIX KHUCIIOT, BBIIEJIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema S. CtpoeHue n pyHKIUM KIETKH

Tumbl KIETOK: dyKapHOTHUYECKass W mpokapuoTHueckas. CTPyKTypHO-(yHKIIHOHATbHBIE
00pa3oBaHUS KIETKH.

CrtpoeHnue mpokapuoTHueckod kieTku. Kierounas crTeHka OakTepwii U apXe.
OcoOeHHOCTH CTpOEHUS TeTepoTpoPHON M aBTOTPOGhHON MPOKAPHUOTUUECKHUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHUECKON KieTkH. [lma3maTndyeckas MmemOpana
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIeCTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(MepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). ITomynponunaemocts memOpanbl. PabGora



HaTPHUI-KaTUEBOTO HAacoca. DHIOIMTO3: MUHOIMUTO3, GaroruTos3. Dx301uTo3. Kierounas cTeHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

Huronnaszma. Llutozonb. Ilutockener. JlBuxenue uuroriazmbl. OpraHOMIBI KIIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKU: 3HaoIazMarnueckas cetb (DIIC), anmapat [osbmku,
JU30COMBI, UX CTpOCHHE W (YHKIUU. B3anMOCBSI3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIICTKH.
CtpoeHue TrpaHyIsIpHOTO peTHKynyMa. Mexanuzm Hanpaenenus oOenxoe ¢ IIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOUHBIX  MeMmOpaH. [mankuii  (arpaHysisipHbI)
SHJOIIa3MaTH4eCcKuil peTukyiayM. CekpetopHas QpyHkuus annapara [onbmku. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1v0xcu. TpaHCHIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbix KieTok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWJIBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmud. Cumdbuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MHUTOXOHApUA © miactui. llepBuuHble, BTOpPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUTACTHI, JICWKOILIACTBI  BBICIIHX
pacTeHuil.

HememOpannbie opranonpl kietku CTpoeHue u pyHKUIUKM HEMEMOpaHHBIX OPraHOMI0B
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunamMeHTsl. AKmuHogvle
Mukpogunamenmul. MBplIIEUHBbIE KICTKH. AKMUHOBble KOMNOHEHMbI HEMbIUEUHBIX KIEmOK.
Mukpotpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpybouku nutora3mel. LlenTpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. O6on04ka sapa, XPOMaTHH, KapUoIia3Ma, SAPBIIIKH, UX CTPOCHUE U (PYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokeHHEe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHMHa — TMCTOHBI. /Junamuxa s0epHol

o0bonouku 6 mumose. floepHulil mpancnopm.

Knerounbie  BkmtoueHusi. CpaBHHUTENbHASS  XapaKTEPUCTHKA  KJIETOK  JYKapHOT
(pacTuTeNBHOM, YKUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu

[Moptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE JYKapUOTHYECKOW KIETKH», «CTpOoeHHE KUBOTHOM
KJIETKN», «CTpOEHHE PACTUTEIBHON KIETKN», «CTpoeHuEe MUTOXOHApUW», «SAapo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKW.

OOGopynioBaHMe: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHUS KIETOK Pa3IuYHbIX OPraHU3MOB).
IpakTuuyeckas pa6ora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHas padora «lccienoBanue miua3Moian3a U JeIia3MoiIn3a B PaCTUTENIbHBIX
KJIETKax».

IIpakTuyeckasi padora «l/I3yueHue ABUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX.



Tema 6. O0MeH BellecTB U NpeBpallleHNe SHEPrUM B KJIeTKe

AcCUMWISILIMS U TUCCUMIIIALINSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BelecTs:
aBTOTPOGHBIN U TeTepOTPOdHBINA. YUyacTue KUCI0opoa B OOMEHHBIX MPOLeccax. JHEPreTUIecKoe
obecnieuenue kietku: npepaiieHue ATD B oOMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep
peakiuii kieToyHoro Metabonmmu3ma. @epMeHTHI, UX CTPOSHHUE, CBOMCTBA M MEXAHU3M JICHCTBHSL.
Kodepmentsl. OTnnuns ¢pepMEeHTOB OT HEOPraHMUECKUX KaTajau3aTopoB. benku-akTUBaTOpHI U
OenKU-MHTHOUTOPBl.  3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pPEAKUUMH OT pa3IM4HbIX
(hakTopoB.

[lepBUYHBII CHHTE3 OPraHWYECKUX BEHIECTB B KieTKe. DOTOCHHTE3. AHOKCULEeHMbIl U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomps xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAaUEHHUE (DOTOCHUHTESA.

XemocuHTte3.  Pa3sHooOpaswe  OpraHM3MOB-XEeMOCHHTETHKOB:  HHUTpH(pHUIMpPYIOIINE
OaxTepuH, xKene300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

Amna3pobHble opranu3mbl. Buasl 6poxkenust. [IpoaykTsl OpoxKeHUs U UX UCHOJIb30BAHUE
4yeJIoBEKOM. AHa3poOHblE MMKPOOpPraHM3Mbl Kak OOBEKTbl OHMOTEXHOJOTMU U BO30YyIUTENN
Oole3Hel.

AdpoOHBIE OpPraHW3MBbI. JTambl YHEPreTudeckoro oOmena. [1oArOTOBUTENBHBIN ATal.
['mukonm3 — 6eCKUCIOPOAHOE PACIICTIICHUE TIFOKO3HI.

buonoruyeckoe okucieHe, WK KJIETOYHOE JibIXxaHue. Poib MUTOXOHIpUI B MpoLeccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHOE (OCHOPHINPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoii ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTM OOMEHa BELIECTB IEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOT0 OOMEHa.

JdemMoHcTpanuu

Hoptpetsr: JIxk. [Ipuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel u cxeMbl: «DPOTOCHHTE3», «DHEpreTHUecKuii oOMen», «buochHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.

OO6opyoBaHme: CBETOBOM MUKPOCKOII, 000PYIOBaHHE TS TPUTOTOBJICHUS IIOCTOSTHHBIX 1
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopunasi padora «/3ydyeHHe KaTaIUTUYECKOM AaKTUBHOCTH (QepMEHTOB (Ha
IIpUMEpE aMHJIa3bl WK KaTaaasbl)».

JlaGopaTtopnass pa6ora «lI3yueHne (epMEHTATUBHOTO pacLICIUICHUs MEPOKCHAA
BOJIOPO/Ia B PACTUTEIBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopuas padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».



JlabopaTopnasi paboTa «CpaBHEHHE MPOIECCOB OPOKEHUSI U TBIXaHUS.

Tema 7. HacieacrBenHasi MHpopMalus U peaju3anus eé B KJieTKe

Peaknuu matpuunoro cuntesa. [IpuHIMI KOMIUIEMEHTaApPHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peanmmzanms HacienacTBeHHOM uWH(opmarnuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. [IpuHIUIBI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCTD,
aHTUNAPAUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kiemxke. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue tpancnoptasix PHK B OGuocunTese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Posib ppubocoM B OMocHHTE3e OernKa.

Cogpemennvie npeocmasienuss 0 cmpoenuu 2enog. Opranuzals reHoMa y IpoKapuoT 1
9yKapuoT. Perynsuus akTHBHOCTU F€HOB Y ITpokapuoT. ['unoresa onepona (®. XKakob, XK. Mano).
MO]ZeKyﬂﬂprle MEXAHU3IMbL IKCNpecCuu 2eHoe6 y IyKapuoni. Ponw xpomamuna 6 pecyiiayuu
pabomul cenos. Perynaiys 0OOMEHHBIX IPOLIECCOB B KieTke. KieTounslil romeocTas.

Bupycsl — HeksieTounble (hOpMBI )KU3HU M 00MUraTtHbele mapasutbl. CTpoeHHe IPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawyux
supycos, PHK-cooepoicawux supycos, bakxmepuogacos. Obpamuas mpanckpunyusi, peeepmasa,
unmezpasa.

BupycHple 3a0oieBaHusl UelOBeKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-109,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungopmamuxa: unmezpayus u ananuz oonvuux maccusos («bigdata») cmpyxmypHuix
buonoeuyeckux oannvix. Hanomexnonozuu é buonozuu u meouyune. Ilpoepammupyemvle ¢ynxyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Moptpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabmumbl  u  cxembl: «buocuHTe3 Oenka», «['eHeTmdyeckuii kom», «Bupych»,
«baxTtepuodarm.

IIpakTnueckas padora «Co3gaHnue MOAEIN BUPYCa.

Tema 8. /Ku3HEeHHBIN HUKJ KJIETKH

Knerounslii 1mmki, ero mepuoabl W perymsuus. Murepdaza m murto3. OcobeHHOCTH
mporieccoB, npoTekaronux B uHTepdasze. [logrororka kimetku k aeneHuto. [IpecuHTeTHYECKUT
(ITOCTMUTOTUYECKUI), CUHTETUYECKMA W TOCTCHHTETHUYECKUH (IIPEMUTOTUUYECKUN) TMEPHOIBI
uHTep(da3bl.

Marpuunsiii  cunte3 JHK — permkamus.  [lpunmuner  perumkannu — JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBIM  CUHTE3, aAHTUIIAPAJUIEIBHOCTb. MeXaHu3m



permukanuu [IHK. Xpomocombl. CTpoeHue xpomocoM. Teraomepsl 1 Tenomepaza. XpoMOCOMHBIN
Ha0Op KJIETKHM — KapuoTul. MIIOMAHBIA M ramiougHblil Habopbl XpoMocoM. ['omMonoruyHbie
XpoMocoMBl. [10510BBIE XpPOMOCOMBL.

HGJ'IGHI/IG KIICTKU — MHUTO3. CTaI[I/II/I MHUTO3a U IMPOUCXOAAINE B HUX IIPOLECCCHI. Twumer
MHUTO3a. KapI/IOKI/IHGS U IIUTOKUHE3. broaoruueckoe 3Ha4eHUE MUTO34.

Perynsmusi MHUTOTHYECKOTO IMKJIA KIETKU. [Iporpammmupyemasi KieTouHash TUOelb —
aromnTo3.

Knerounoe sapo, XpoMocoMsl, GyHKIIMOHATIBHAS TEHOMHKA. Mexanuzmvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemka» — ouounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpauuu

Tabmuubl u cxembl: «KU3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JJTHK».

OO6opynoBaHMe: CBETOBOW MHKPOCKOI, MUKponpenaparbl: «MHUTO3 B KJI€TKaxX KOpEIIKa
JTyKa».

JlaGopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopuas pa6ora «HabGmoneHne MuUTO3a B KJIeTKaxX KOHYMKA KOpEIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonorunyeckoe pa3H006pa31/Ie OpTraHHu3MOB. OI[HOKHGTO‘{HBIC, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OpTraHHU3MBI.

OcobeHHOCTH CTPOCHUSA U KUSHCACATCIbHOCTU OJHOKJICTOUYHBIX OPTaHHU3MOB. BaKTepI/II/I,
apx€r, OJHOKJICTOYHBIC I‘pI/I6BI, OAHOKJICTOYHBIC BOJOPOCIIN, APYIrUue€ MPOTHUCTEI. KononmanbHabie
OpTraHHU3MBlI.

B3aumocBs3p yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CHCTEMBI OPTaHOB.
OpraHu3M Kak eauHoe 1ernoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHasA, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKIMH M pPacIOIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

Tkauum JKWUBOTHBIX M YeloBeKa. THIBI JKMBOTHBIX TKaHEHW. DIUTEIHalIbHad,
COCTMHUTEINIbHASI, MBIIIICUYHAas, HepBHass. OCOOCHHOCTH CTPOCHHS, (PYHKIIMH M PaCIOJIOKEHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratupHble U reHEpaTUBHBIE OpraHbl pacTeHUI. OpraHbl U CUCTEMBI OPraHOB
’KMBOTHBIX U 4el0BeKa. DyHKIIMU OPraHOB U CHCTEM OPI'aHOB.



Omnopa Tena opranu3smoB. Kapkac pacrenuit. CkeneTrbl OOHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEi.

JIBUKEeHHEe OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOMIHOE,
KT'YTUKOBOE, peCHHYHOEC. J[BM)KEHHE MHOTOKJICTOYHBIX PACTEHHIA: TPOMMU3MBI W HACTHUH.
JIBH>KeHHE MHOTOKJICTOYHBIX )KHUBOTHBIX U YelIOBEKa: MblilieuHas cucrema. Peduekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIuranue OpraHnu3MoOB. HOFJIOIJ_IGHI/IG BOJBI, YIVICKUCIIOTO Ira3a 1 MUHCPAJIbHBIX BCIICCTB
pacTCHUAMMU. IluTanne >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOG N BHYTPHUKIICTOYHOC IIUIICBAPCHUC.
IIuTanne MO3BOHOYHBIX KMBOTHEIX. OTI[GJIBI MUIICBAPUTCIIBHOI'O TPAKTA. HI/IH_IeBapI/ITCJIBHbIG
JKCJIC3HbI. HI/IH_IGBapI/ITGJ'IBHaH CHUCTEMA 4YCJIIOBCKA.

Jpixanue opranu3mMoB. Jlprxanue pacteHuit. Jlpixanne sxuBoTHBIX. Jnddy3us ra3os yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepXxHOCTh. JKabepHoe u JE€rodHoe
npixanue. JlpIxaHue TO3BOHOYHBIX YKHUBOTHBIX M YEJOBEKAa. OJBOJIOIHMOHHOE YCIOXHEHUE
CTPOEHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHash cuCTeMa 4YeloBeKa. MexaHu3m
BEHTWISIIIAM JIETKUX y TITUI] M MIICKOMUTAOINX. Perynsanus apixanus. [{pxarenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHW3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHH. TpaHcrmopt
BEUIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa U e€ opransl. KpoBeHOCHas cuctema o3BOHOUHBIX
KUBOTHBIX M uenoBeka. Ceppaue, KpOBEHOCHBbIE cocyAbl U KpoBb. Kpyrum kpoBooOpalueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
Pabota cepana u e€ perymsusi.

Beinenenne y opranusMoB. Beigenenue y pacreHuid. BelneneHue 'y  JKMBOTHBIX.
CoxkparutenbHble Bakyosau. Opransl Bbiienenus. @uiabTparnysi, cekpenns 1 00paTHoe BcachblBaHUE
KaK MEXaHU3Mbl pPabOThl OpraHoB BbIJEIACHUS. CBSA3b TMOJOCTH Tejla C KPOBEHOCHOW U
BBIIETIUTENIBHON cHucTeMaMu. BbleneHne y NO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [loukm.
Crpoenue u ¢pyHKIMOHUpOBaHUE HePpoHa. OOpazoBaHUE MOYH Y UEIOBEKa.

3ammra y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX opraHusmoB. Cropbl OGakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. KyTtukyna. CpencrBa naccuBHOM U
XUMHYECKOH 3alIUThl. OPUTOHIIUIEI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [I0KpOBBI 1 MX TPOU3BOIHBIE. 3aIIUTa OPraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTouHbII W TyMOpaJbHbII HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbIM crneuupuueckuié MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummynurerta (I1. Dpmux, @. M. Beprer, C. Tonerasa). BocnanurenbHple OTBETHI
opranu3MoB. PoJib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

PaznpaxuMocTh W peryndanuss y OpPraHu3MoB. Pa3apakMMOCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apa)xumMocTe M peryisainus y pacTeHuil. POCTOBbIE BellecTBa U UX
3HA4YCHHE.

HepBHas cucrema u peduieKTOpHas peryisius y XKUBOTHBIX. HepBHas cucrema m eé
OTJeINbl. DBOJIOIMOHHOE YCIOKHEHHE CTPOEHHUS HEPBHON CHUCTEMBI Yy JKMBOTHBIX. OTHEIBI
TOJIOBHOTO MO3Tra IO3BOHOYHBIX JKMBOTHBIX. Pediekc u pednexropnas ayra. besycnoBHble u
YCIIOBHBIE PE(IICKCHI.



I'ymopanbHas perynsinus M SHIOKPHHHAs CHCTEMa JXUBOTHBIX M 4YeloBeka. JKenessl
OSHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpaumuu
[Moptper: U. I1. ITaBnos.

TaObnuiel u cxembl: «OJHOKJIETOUHBIE BOJOPOCIN», «MHOIOKJIETOYHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHeEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBbie cucrempl», «Ctpoenue credisn», «CTpoeHHe ITUCTOBOM miacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CHUCTEMay,
«BpiaenurenbHas cucremMa», «DHIOKpUHHAs cucteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunomnonoctHele», «CxemMa nuTaHusg pacTeHui», «KpOBEHOCHbIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujips», «CTpoeHue MmiaHapun», «BHyTpeHHeEEe CTpPOEHHE J107K/IEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHass cuctema MIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl OJHOKJIETOUYHBIX OpraHW3MOB,
MUKpOIIpenaparbl TKaHEeW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKHUBbIE
HK3EMIUIAPBl KOMHATHBIX PacTeHH, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIIAXKHbIE MpernapaThl
JKUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHuE IS IEMOHCTPALIMU TOYBEHHOT'O U BO3YLTHOT'O MUTaHUS PAaCTeHUH, pacIlerIeHus
Kpaxmaja U OeJKoB Mo AeiicTBreM (HepMEHTOB, 000pyI0BaHHUE I AEMOHCTPALIUU OIBITOB 1O
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKHX, MEXAaHU3Ma [bIXaTENIbHBIX JBUKCHWM, MOAEIU
TOJIOBHOT'O MO3Ta Pa3jNyYHbIX KUBOTHBIX.

JlabopaTopnasi padota «/3yueHue TkaHel pacTeHU».
JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHre OpraHoB LIBETKOBOI'O PACTCHUA».

Tema 10. PazmHokeHHMe U pa3BUTHE OPTAHU3MOB

DopMBI pa3MHOKEHHUS OPTaHU3MOB: 0€CIoyIoe (BKIII0UYast BET€TAaTUBHOE) U MOJI0BOE. Bu b1
0ecroIoro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISIHS, (pparMeHTalvs, KIOHHPOBAaHHUE.

[TonoBoe pasmuoxkenue. [lonoBwie kneTku, wiau rameTsl. Meio3. Craguum Meiio3a.
IToBenenne xpomocoMm B Meno3e. Kpoccunrosep. bronorndyecknii ¢CMbICI MeH03a U TOJIOBOTO
npouecca. Meio3 1 ero MecTo B dKU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KUBOTHBIX. [loJOBBIE  JKese3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u oorenes3. CTpoeHHE MOJOBBIX
KJIETOK.



OmnogoTBOpeHrHEe M SMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAyKa O Pa3BUTHU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npodiem samopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Ctaauu SMOpHOTEHE3a KUBOTHBIX (HA MpUMepe JATYIIKH). [Ipobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opoonenue. bracmyna, munwvi
onacmyn. OcCOOEHHOCTH POOJICHUS MIICKONMUTAIOIIUX. 3apOJIBIINIEBEIC JIMCTKU (TACTPYIISIIHS).
3akiagka OpraHoB M TKaHe U3 3apoAbIIIEBBIX JMCTKOB. B3anMHoe BiHMsHHE dYacTeil
Pa3BUBAIOIIETOCS 3apO/IbIlia (SIMOPHUOHANIBbHAS MHAYKIUS ). 3aKiIa/Ka IIaHa CTPOSHUS JKUBOTHOTO
KaK pe3ysibTaT HepapXUUYecKUX B3aUMOJICHCTBUI reHOB. BiusHue Ha sMOpHOHATIEHOE Pa3BUTHE
pa3INYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButHe )uBOTHBIX. [locTamOpmonanbHbli mepuoxa. [Ipsimoe u HempsmMoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€CHO3BOHOUHBIX M ITO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HayeHUE NPAMOrO0 W HENPSIMOTO Pa3sBUTHUSA, UX PACHPOCTPAHEHHUE B IPUPOJIE.
Tunsel pocra XMBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguum
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa dYesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE ITPOLIECCHI.

PasmHoxxenune u pasButue pactenuid. ['ametodut m cmopodut. Melio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OmnogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. JIBOHHOE OILIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHui. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.
JdemoncTpanuu
Hoptpetsr: C. I'. Hapamus, X. [lneman.

Tabnuibl u cxembl: «BereratuBHoe pa3MHOXKeHUE», « THUIIBI 6ECTIONOTO Pa3MHOKEHUS,
«Pa3MHOXEHHE XJITaMUIOMOHAAbDY, «Pa3MHOXKeHuEe HBIJIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meitoz», «Xpomocombly, «[amertorene3y», «CTpoeHHE SHIEKICTKH | CIEPMATO30HIa,
«OCHOBHBIE CTaANHN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3Butne capaHun», «Pa3zBuThe ISTymKu», «J/[BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOPCKOW KanycThl», «KU3HEHHBIN [IUKII MXay, « KU3HEHHBIN UK MAaOPOTHUKAY, « KW3HEHHBIN
LIUKJ COCHBIY.

O6opyioBaHMeE: CBETOBON MUKPOCKOI, MUKPOIpenapaTsl SULEKIETOK U CIIEPMaTO30UI0B,
Mozenb «L{UKIT pa3BUTHS JIATYILIKI».

JlabopaTopuasi pabora <«l3yueHMe CTPOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTuyeckasi padora «BbIssBIEHNE NPU3HAKOB CXOACTBA 3apOJABINIEN MO3BOHOYHBIX
JKUBOTHBIX)».

JlaGopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXEHUS BBICIIIMX PACTCHUI».



Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropust craHOBICHUS © pPa3BUTHS TEHETUKM Kak Haykd. Paborter ['. Menaens,
I'. ne ®pusza, T. Moprana. Ponb oredecTBEHHBIX YUYEHBIX B Pa3BUTUU TeHETHKH. Paborsl H.
K. Konsuosa, H. . BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. Tumodeepa-Pecosckoro.

OCHOBHBIC TCHETUYCCKHE IMOHATHS U CUMBOJIBL. | OMOIOTUYHEIS XPOMOCOMBI, AJJICTIbHBIC
T'CHBI, aJIbTCPHATHUBHBIC IIPpHW3HAKU, ,I[OMI/IHaHTHHﬁ u peHeCCI/IBHHﬁ IMIpU3HAK, TOMO3HI'OTA,
reTepo3nurora, 4ucrad JUHHUA, T I/I6pI/II[BI, T'CHOTMUII, (1)CHOTI/IH. OcCHOBHEBIE METOJAbI T'CHCTUKH:
FH6pHHOHOFquCKHﬁ, HHTOHOFHQCCKHﬁ, MOJ'ICKy.]'IprHO-FeHeTI/I“IeCKI/Iﬁ.

JdemMoHcTpauuu

[Moptpetel: I'. Menaens, I'. ne @pu3, T. Mopran, H. K. Kosnbios, H. W. BaBunos, A.
H. Benozepckuii, I'. /1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

TaOauIbl U CXEMBI: «MeTtonasl T'CHCTUKHN), «Cxembl CKPCIIUBAHU.

JlaGopaTopnas padora «/{po3odpuia kak 00BEKT FTeHETUIECKUX HCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH e€AMHOOOpa3us
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI TAMET.

AHamusupyromee — ckpemuBaHue.  [[poMeXyTOUHBIM ~ XapakTep  HAacCJIEAOBAHMS.
Pacienienne npu3HaKkoB IIpU HEITOJIHOM JOMHUHUPOBAHUH.

Z[I/IFI/I6pI/II[HOC CKpCIIUBAHUC. TpeTI/IfI 3aKOH MeH,Z[eJIH — 3aKOH HE3aBHCHUMOI'O
HaCJICOJOBAaHUS ITPU3HAKOB. HI/ITOHOFI/I'-IGCKI/Ie OCHOBBI JII/IFI/I6pI/IJIHOFO CKpCIIMBaHUs.

CLICHJIGHHOC HACJICIOBAHUC ITPU3HAKOB. Pa6oter T. MopraHa. CI_IeHJ'ICHHOC HaCcJICcJOBaHUC
TCHOB, HAPYIICHUEC CUHCIINICHUA MEXKAY 'CHaAMH. XpOMOCOMHaH TEOpHA HACICACTBCHHOCTH.

I'eneTnka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyToCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM IOJ. ['eHeTnuyeckass CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIVIEHHBIX € TIOJIOM.

I'enoTun kak nenoctHas cucrema. [lneioTponusi — MHOXKECTBEHHOE JIEMCTBHUE TEHA.
MHoOXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHbIX T€HOB. KOMIJIEeMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUIT KOHTpOJIb pa3BUTUSA PACTEHUN, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3NOTIOrMUECKUX MPOLIECCOB, IIOBEACHUS M KOTHUTUBHBIX QYHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35MH — MHKPOOHOMY.
['eHeTHuecKre acreKkTbl KOHTPOJISI M U3MEHEHUS HAClIeICTBEHHONM MH(POPMALUU B MOKOJCHUSIX
KJIETOK U OPTaHU3MOB.



JdemoHcTpaumnu
[Moptpetst: I'. Menaens, T. Mopran.

Tabmunbl u cxembl: «IlepBbIii 1 BTOpO#l 3akoHbI MeHaens», «Tpetuit 3akon Menuens»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomunupoBanuey, «ClemieHHOe HaclleJOBaHue
MPU3HAKOB y Apo3oduib», « eHeTnka nonay, «Kapuorun yenosekay, «Kapuotun apo30Qpuiib»,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anMo1eiicTBUE T€HOBY.

OO6opynoBanue: MOACIb ISl JEMOHCTPAIMKM 3aKOHOB €IMHO00pasus THOPUIOB TIEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICI0BaHMS MMPU3HAKOB, MOJIENb ISl IEMOHCTPAIIMH CIETIJICHHOTO HACIEAOBaHUS MMPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zodumnay.

IIpakTuyeckass padora «/3yueHue pe3yabTaTOB MOHOTMOPUIHOIO CKPEIMBAHUSA Y
JIPO30(UITBIY.

IMpakTuyeckasi padora «lI3ydyeHue pe3yabTaTOB ITUTHOPHIHOTO CKPEHIMBAHHA Y
TPO30(HITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMupoBaHuM (eHoTumna. M3MeHYHBOCTH
npusHakoB. KauecTBeHHble U KOJMYECTBEHHBIE MpPHU3HAKU. Buasl M3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

MonudukanionHas U3MEHUYUBOCTh. Ponb cpenbl B GOpMUPOBAHUK MOIUGUKALMOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuanMoHHBIM psj M BapuUallMOHHAs KpuBas
(B. Noranncen). CoiicTBa MOAM(PUKATMOHHON U3MEHYUBOCTH.

I'enorunnueckas n3MeHUYUBOCTh. CBOWCTBA T'€HOTUIINYECKOH W3MEHYMBOCTH. BHIbI
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASL.

KoMOuHaTtiBHasT 13MEHYMBOCTh. Mei03 U MOIOBOI MpOIlecC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON W3MEHYMBOCTH B CO3/IJAHUU T€HETUYECKOTO Pa3HOOOpa3us
B IIpeJiesIax OJHOTO BHUJIA.

MytanmonHass W3MEHUYMBOCTh. Buabsl MyTanuili: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHblE W UWHAYLHUPOBAaHHbIE MyTalMH. SnepHple M LUTOIIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTaluuH. [IprymHBI BO3HMKHOBEHHMS MyTalnuil. MyrareHsl U HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKHX
psaoB B HacienctBeHHoW wusMeHunBocTd (H.M. BaBuiioB). BhesnepHas HM3MEHUHMBOCTh U
HACJIEACTBEHHOCTD.

Onucenemuxa u INUSEHOMUKA, pPOJlb INUceHemudeCKux qbakmopoe 8 HACiedo8aHuu u
usmerndusocmu qbeHomunuquKux NPU3HAKOB Y OPcAHUIMOE.

JdemMoHcTpanuu

[oprpetsl: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.



Tabmuubl 1 cxembl: «Buasl w3MeHUHMBOCTHY», «MoaudukanmoHHass M3MEHYUBOCTHY,
«KoMmOuHaTUBHAS I3MEHYUBOCTEY, «Melio3y, «O1uionoTBopeHuey, «I' eHeTrnaeckue 3a00eBaHus
yesoBeKay, «Buabsl myTanuii».

O6opynoBaHue: >KMBbIe M repOapHbe SK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JlaGopaTtopunas padora «lVccienoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAMOHHOU
u3MeH4nBOCTU. [locTpoeHne BapuallMOHHOT'O psAZia U BapUallMOHHON KPUBOM».

IpakTuuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. 'eHeTHKA 4YeJI0BeKa

Kapuotun uenoBexka. MexayHapoJHas Iporpamma HCCIE€IOBAaHUSA T'€HOMA YeEJIOBEKa.
MeToibl U3YYCeHUS TEHETUKH YEJIOBEKA: MeHEAIOTHUECKUM, OJM3HEIOBBIN, ITUTOTCHETHICCKHIA,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuili. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ oMot [11P-
aHanu3a. HacneacTBenHblie 3a00ieBanms YeoBeka. [ eHHbIE M1 XpOMOCOMHBIE O0JIC3HH YeIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUN M JICUCHUH TEHETHYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TEHETHYECKOE
KOHCYNbTHpOBaHUE. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCIIEKThI
WCCIIEIOBAaHHM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnueckue (hakToOpbl MOBHIIEHHON YYBCTBUTEIBHOCTH YellOBEKa K (PU3HYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpyXaroulel cpenpl. ['eHeTHueckas IpenpacnoioKeHHOCTh
YeJI0BEKA K MATOJIOTUSIM.

JdemoncTpanuu

Tabmuubl 1 cxeMmbl: «Kapuotun denoBekay, «MeTObl U3yUE€HUS TEHETUKH YEIOBEKaY,
«["eHeTnyeckue 3a00J€BaHUS YEIIOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHATIN3 POAOCIOBHOM.

Tema 15. Cenrekuusi OpraHu3mMoB

JlomecTHKanuss M CeJIEKIUA. 3apOoKJICHUE CEJEKIMU W JOMecTHKanuu. YueHue H.
W. BaBunoBa o LleHTpax NpOUCXOXKICHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. Poinb
CEJEKIIMH B CO3JIaHWM COPTOB PACTEHUH M MOPOJ KMUBOTHBIX. CopT, mopoja, mrTamMM. 3aKOH
TOMOJIOTHYECKUX PAOB B HAC/IEeACTBEHHOW m3MeHunBoctu H. M. BaBuiosa, ero sHayeHue st
CEJICKIIMOHHOM paOOTHI.

Mertoapl CEeNeKITMOHHOM padoThI. ICKyCCTBEHHBIN 0TOOpP: MacCOBBIN M MHAMBUAYATbHBIH.
Drtanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTanue mpou3BOAMUTENCH MO MOTOMCTBY. OTOOp mO

TEHOTHITY C ITOMOIIBIO OIIEHKH (PEHOTUIIAa TOTOMCTBA M OTOOP MO T€HOTHUITY C MTOMOIIBIO aHAJIN3a
JHK.



HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYyTalud y KyJbTYpPHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyyenus
MCXOJHOI0 MaTepuaa Jiulsl CEJEKLHUH.

[lonyuyenne mnonumionoB. BHyTrpuBumoBas rubpuausanus. biauszkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOE CkpeluBaHue, UM ayropuauHr. I'erepos3uc u
ero mnpuuyuHbl. Mcmonb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALIUAL
[Tpeononenune Oecraoaust MEXBHIOBBIX THOpUAOB. JlOCTMXKEHHS CENeKUUM pacTeHUul u
KUBOTHBIX. «3€1EHAs PeONIOYUA).

CoxpaHeHHe U H3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHM U UX JUKHUX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYJIbTYp. M3yuenue,
coxpamenue u ynpasieHue 2eHemuyecKUMU pecypcamil CeibCKOX03AUCNEEHHbIX U NPOMbICIO0BbIX
JHCUBOMHBIX 8 YENAX VIYUUIEeHUS CYUWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, NepedosbiX Uoel u
NepCcnekmueHbIX MexXHOI02UL.

JdemMoHcTpauuu

[Moptpetsr: H. . BaBuiios, M. B. Muuypun, I'. JI. Kapneuenko, I1. II. JIykssinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS 1 MHOT000pa3Hsl KyJIbTYPHBIX pacCTEHUI,
«3aKOH TOMOJIOTMUECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METONIbI CENeKLUn»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlabGopaTopHnas padora «/3yueHne COpTOB KyIbTYypHBIX PACTEHUN U MOPOJ JOMAIIHHUX
JKUBOTHBIX.

JlaGopaTopHas padora «/3ydeHre METONOB CEIIEKIIUN PACTCHUIN».
IIpakTnyeckas padora «lIpuBHBKa pacTeHUN».

Ikckypenst «OCHOBHBIE METO/IBI U TOCTHXKEHUS CENEeKIUU PAaCTeHUH M >KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO3SICTBO, B JJADOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuorexHoJIorus U1 CMHTeTHYECKas OMOJIOTrUA

OOBEKThI, HCIOJIb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAaHEBBIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepucTuka. TpaauluoHHas OWOTEXHOJOrus: XxjeOoreueHue,
NOJy4eHHE KUCIIOMOJIOUHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorunueckuii cuure3. OOBEKTHI
MHUKPOOHOJIOTNYECKUX TeXHONOorui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJOTMM W HMHCTPYMEHTOB  IEJICHAINIPaBICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C II€JIbIO MOJYYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KAIlIUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE Ty TH.



Knerounas mnxxenepusi. MeToapl KyJbTypbl KJIETOK U TKaHEH PACTEHHH M KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anmus U comaTtudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
rarionioB B CENEKUUU pacTeHuil. [lonyueHue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 68 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIMs SHLEKIETOK U KIIOHUPOBaHHUE KUBOTHBIX. METO/T TpaHCIUIAHTAIIUH SIIEP KIETOK.
Texunonozuu  0300po6nenus,  KyIbMUSBUPOBAHUS U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHasi U reHHasi HHXeHepusl. VICKyCCTBEHHBINM CUHTE3 TeéHa U KOHCTPYHUPOBaHUE
pexkomOunantHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUH.

Menunuackue onotexnosoruu. [loctrenomuas mudposas menuiuaa. [TLP-auarnoctuka.
MeTaboIOMHBIN aHAJIU3, TEHOIICHTPUYECKUI aHAIM3 ITPOTeOMa YeJIOBEKa JJIsl OIEHKH COCTOSTHUS
€ro 3710pOBbs. VICIONb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0nonHxkeHepus
IUTSE pa3paboTKH (DyHIaMEHTANbHBIX OCHOB METUIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMIIEKCHBIX
TKaHEeW COYETaHWEM TEXHOJOTHUH TPEXMEPHOTro OMONPUHTHHTA U CKaddOJIIUHTA IS PEIICHUS
3a/1a4 MePCOHATU3UPOBAHHON MEUIIUHBI.

CozaHue BEKTOPHBIX BAKIMH C I1I€JIbI0 00ecredyeHrus KOMOMHMPOBAHHOM 3aIIMUTHI OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoOB (yHKuuonupoBanus PHK-
COJIep KAINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbBIE 32a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

TaGmuiel  w cxembl:  «Mcnonb30BaHWE MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckasi padora «IlonydeHne MOJIOYHOKUCIBIX IIPOLYKTOBY.

Ikckypeus «broTexHonorus — BaxXHenIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYJaIOUTUMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC.

B cTpykType JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MPOrpaMMbl IO OMOJIOTUU BBIJCIEHBI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHUE OOYYaIOIIMMHUCS  POCCUHCKOW  TpakJaHCKON



HICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO, CAMOCTOATCIBHOCTH W CaMOOIIPEACICHUIO,
Hajiudyue momueayuu K 06Y'-ICHI/IIO 6I/IOHOFI/II/I, yenenanpaesjleHHoe paseumue BHYTPCHHHX
Y6€)I(,Z[6HI/II>'I JIMYHOCTH Ha OCHOBEC KIJIFOUCBBIX LIeHHOCTCI;'I N UCTOPUYECCKHUX TpaI[I/II_[I/Iﬁ Pa3BUTHA
OHOJIOrIYECKOro 3HaHHUA, 2OMOBHOCNb U CnocoOHOCMb 06yqafoumxc;1 PYKOBOJACTBOBATLCA B
CcBOCH JACATCIIbHOCTH OCHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCynmumMun CHCTEMC
OMOJIOrIYECKOro 06pa3013aH1/151, Haju4due npasoco3nHanusl 3KOJIOTHYCCKOM KYJIbTYPHI,
CnocobrHoCmuU cmasuma ECJIN U CTPOUTH JKU3HCHHBIC ITJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrPaMMbl IO OMOJIOTHH AOCTUTAIOTCS B €IUHCTBE
y‘Ie6H0ﬁ M BOCIHUTATEIBbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TpaJUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUYECKUMU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIUU JMYHOCTH, MATPUOTH3MA U
YBaXEHMSI K 3aKOHY M IIPABOMOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMy ITOKOJECHUIO, B3aMMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0 U  TPaJUulUsiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE PE3YJIbTATHl OCBOEHUS YUEOHOr0 npeamMera «buoaorusy JoKHBI OTpaxaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIIEecTBa,
pacumpeHre >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B MPOILIECCE pealn3allii OCHOBHBIX
HaIpaBJCHUH BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOydYaromierocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBaK€HUE 3aKOHA H
IIPABOIOPSAJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTU TP CO3JaHNN y‘le6HLIX IIPOCKTOB,
PEIICHHUN y‘I€6HI>IX " IO3HAaBAaTCJIbHBIX 3a/a4, BBIIIOJTHCHUHN OMOJOTHYSCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMO3HMIIMIO TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTBIBaTh B CBOMX JEHCTBHAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSMHU, KYJbTYPHBIMUA LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:



c(hOpPMHUPOBAHHOCTb POCCUMCKOM TPakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHOMN, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO SI3bIK U KYJIBTYPY, MIPOLUIOE M HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUWE K MPUPOJAHOMY HACICIUI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHMBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJCHHE U DPa3BUTHE
Ouosioruu, NOHUMaHUs 3Ha4YCHHsI OMOJIOIMH B TIO3HAHUM 3aKOHOB IPUPOJIbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00IIeCTBa;

uzeliHas yoekIEHHOCTh, TOTOBHOCTb K CITY’)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTD OLCHUBAThL CUTYAllUIO U IIPUHHUMATb OCO3HAHHBIC PCHICHUS, OPUCHTUPYAICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOUM pPOJUTENSIM, CO3/IaHHI0 CEMbUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMEWHOU KM3HU B COOTBETCTBUU C TpaauuusIMnu HaApoOaAOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasl 3CTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

MMOHUMAaHHE YMOLIMOHAIBLHOTO BO3ICHCTBUS KHUBOM npupoabl 1 ec OCHHOCTH,

TOTOBHOCTb K CAaMOBBIPAKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
KadyeCcTBa TBOp'—IGCKOﬁ JIMYHOCTH,

5) puzuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310pPOBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

MMOHMMAaHUE M pealin3als 3J0pOBOro U 0e30macHoro o0pasa Ku3HU (310pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWJI M HOPM, COAIAaHCUPOBAHHBIM PEKUM 3aHITHA M OTIbIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHWE IIEHHOCTH TMPaBWJI WHIUBUIYATbHOTO M KOJUIGKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JIFOJICH;

OCO3HAHME TOCIEACTBUI M HENPHUITHS BPEAHBIX MPHUBBIYCK (YIOTPEOICHHS aIKOTOIs,
HapKOTUKOB, KypeHUs);



6) TPy10BOr0 BOCIIMTAHUS:
TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEpCTBa, TPYIOI00uE;

T'OTOBHOCTB K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTHYSCKOU u COHH&J’IBHOﬁ
HaIpaBJICHHOCTH, CIIOCOOHOCTh HHULIUHUPOBATH, IJIAHUPOBATL U CAMOCTOATCIIBHO BBIIIOJIHATDH
TaKYyIO ACATCIIBHOCTD,

MHTEpEC K pa3iuyHbIM chepaM npodecCHoHANbHOM JeATEIIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOp Oyay1eii mpodeccruu u peaan3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPA30BAaHUIO HAa MPOTSHKEHUM BCEH
JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIILIECHUE YPOBHS IKOJIOTMYECKOM KYJIBTYpBI: NMPUOOPETEHUE OIbITa IUIAHWPOBAHMUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPYKAIOLEN CPE/Ibl;

O0CO3HaHME III00AIBLHOr0 XapaKTepa IKOJIOTrHYCCKHUX npo6neM nu HYTCﬁ HUX pCIICHUA,

CIIOCOOHOCTh MCIIOIb30BaTh MPHOOPETACMBbIC MTPU U3YYCHUN OMOJIOTHU 3HAHHS U YMEHHS
NPy pemieHud NpoOiieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOIONIB30BaHUEM (COOIIOACHUE
NpaBWI MOBEJCHUS B MPHPOJIC, HATPABJICHHBIX HAa COXPAHEHUE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEIpUATHE ACUCTBUMN, NMPHUHOCALIUX BPEI OKPYXKArOLIEed IPUPOJHON Cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEHCTBUN U NPENOTBPALLATD UX;

HAJIMYKAE PA3ZBUTOrO SKOJOIMYECKOTO MBINUIEHUS, KOJIOTMYECKON KYJIBTYPBI, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpaBJICHHOCTH, YMEHHMS PYKOBOJACTBOBATbCS HMHU B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBbHOW ITPAKTUKE, TOTOBHOCTHM K YYacTUIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M UNTATEIbCKOM KYJBTYPBI KaK CpCACTBA B3aHMMOJCHCTBUS
MCXKAY JIOAbMU W ITO3HAHUWA MHPA,

MOHUMaHHE CreMU(pUKUA OMOJIOTMM KaK HAyKH, OCO3HaHUS e€ poiu B (OPMHUPOBAHUU
PaLMOHAIFHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHNH [EIOCTHOTO MPEICTABICHUS 00 OKpYyKaromeM
MHUpEe KaK O €IMHCTBE NPUPOABI, 4YeIOBEeKa U OOIecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH 1 peIIeHNH MPOOIIeM COXPaHEHHS IPUPOIHOTO PAaBHOBECHS;



yOSXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JIJIi COBPEMEHHOW MUBUIM3ALUN: 00CCTICUCHHS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AHHE MEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOJeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA IMyTEH BBIXOJIa U3 II100aJbHBIX
IKOJIOTHYECKUX TIPOOJIEM U 00eCTIeueHus Mepexoaa K YCTOWIMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00LIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
IPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu OUoJIOTuH;

IIOHUMaHHWEC CYHIHOCTH MCETOAO0B IIO3HAHHUSA, HCIIOJIB3YEMBIX B C€CTCCTBCHHBLIX HAYyKax,
CIIOCOOHOCTH HCITIOJIB30BaTh oJIiyda€MbIC 3HAHHUA [JId aHajiu3a | OOBSICHEHHS SIBJICHUM
OKpYy’Karmero Mupa " IIPOUCXOAAINHNX B HEM HSMCHCHHﬁ, YMCHHE [OCJIaTh 000CHOBaHHbBIE
3aKIIIOYCHHA Ha OCHOBC HAYYHBIX (1)21KTOB U HUMCIOHIMXCA OAaHHBIX C LOCJIbIO IMOJTYYCHHA
JAOCTOBCPHLBIX BBIBOJOB,

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYECKHE 3HAHMS A1 pCIICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO U
HCCICOOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJILHO U B I'PYIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpenMeTHbIE) oOlIeHayYHbIE TTOHATHS, OTPaKaroIllKe EIO0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAy4YHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHHe, HaOII0/eHUe, U3MEPEeHUe, HSKCIEPUMEHT U JIpYTHe); YHHBepCallbHbIE
yueOHble JeicTBUS (T03HABaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHre (YHKIMOHAIHLHON T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CHOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.

B pesynpraTe um3ydeHuss OWOJOTMM Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS Yy
oOyudatomierocss OyayT copmupoBaHbl MO3HABATEIbHBIC YHUBEPCAIBbHBIE YYeOHBIC NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHbIC YUYeOHBIC [EHCTBUS, PpETYISTUBHBIC YHHBEPCAJIbHBIC
y‘IC6HBI€ HeﬁCTBHﬂ, COBMECTHAasA ACATCIbHOCTD.

MertanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 00Iero oopa3oBaHUS
JOJI’KHBI OTPAXKATh:



OBJjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:
1) 6a3oBbIe JOrHYeCKHeE TeHCTBHUS:

CaMOCTOATENbHO (HOPMYIHPOBaTh M aKTyalH3HpOBaTh HpoOJIeMy, paccMarpuBaTh e
BCECTOPOHHE;

UCIOJIB30BaTh TNPH OCBOCHHHM 3HAHWA NPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0O0OOIICHUS), PACKPBIBATH CMBICI OHOJOTHYECKHIX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMH ITOHITHSIMH );

OonpeaAcCIATL HOCIIN HACATCIIbHOCTH, 3aAaaBasd IIapaMETpbl W KPUTCPHU HX AJOCTHUIKCHHUAI,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIISIMU,

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I OObSCHEHUS (AKTOB U SBICHUH KHUBOMH
IIPUPOJBL;

CTPOUTHL JIOTHUYCCKUEC PACCYKIACHUA (I/IHILYI(TI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I),
BBIABJIATD 3aKOHOMCEPHOCTH WM IPOTHUBOPCUHUSA B paCCMATPHUBACMBIX ABJICHHAX, (bOpMy.TII/IpOBaTB
BBIBOJbI U 3aKJIITOUYCHHUSA,

IMPUMEHATE CXEMHO-MOJCIBbHBIC CPCACTBA AJId MPCACTABICHUA CYIICCTBCHHBIX CBSI3CH U
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTHYECKUX 06LCKTE[X, a TaKXcC HpOTHBOpe‘H/Iﬁ pasHoOro poJa,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaTbIBaTh IUIaH peIIeHUs MPoOIeMbl C YIETOM aHAIN3a UMEIOLUXCS MaTepUaIbHbBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTHUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBETCTBUC PE3YJIbLTATOB ILECIIAM,
OLICHUBAThb PUCKU HOCJ'Ie,Z[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBIONHATH PabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUU KU3HCHHBIX Hp06HCM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE AeliCTBHUS:

BJIaJC€Th HaBBIKaMU y‘Ie6HO-I/ICCHe)IOBaTeJIBCKOI>'I n HpOGKTHOfI JACATCIIBHOCTHU, HAaBBIKaAMU
pa3pcuicHusd HpOGHCM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCTOIOB
pPEHICHUA NPAKTUYCCKUX 3a1a4, HPUMCHCHHNIO PAa3JIMYHbIX METOJ0B ITO3HAHU A,

HCIIOB30BaTh DPA3IUYHbIE BUABl ACATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMSA, €ro
UHTEpIpeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPU
CO3/IaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(bopMHPOBATh HAYYHBIHN TUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU
MOHATUSIMA U METOJIaMU;



CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATEIbHON ICATEIHHOCTH W
JKU3HCHHBIX CUTYalUsIX;

BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTYaJIU3MpOBaThb 3a7ady, BBIIBUIATh
TUIIOTE3Y €€ PEeIeHUs], HAXOANUTh apIyMEHTBI Ul J0KAa3aTeNIbCTBA CBOMX YTBEP)KIICHUH, 3a1aBaTh
IapaMeTpbl U KPUTEPUH PELLECHNUS;

AHAJIM3UPOBATL TIIOJYYCHHBIC B XOJAC PCHICHHUA 3adadyu pPE3yJbTaTbl, KPUTHYCCKU
OLCHUBATh UX NOCTOBCPHOCTD, IIPOTrHO3UPOBATHE USMCHCHUEC B HOBBIX YCIIOBHUAX;

AaBaTb OLCHKY HOBbBIM CUTYyallUsIM, OLICHHUBATb HpPIO6p€TéHHBIfI OIIBIT,

OCYIIECTBIISTH IIeJICHANPABICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBHS B
npoecCHOHANBHYIO Cpey;

YMCEThb IEPECHOCUTD 3HaHUA B IO3HABATCJIIbHYTO u IMPAKTHUYCCKYTO obnactu
KHU3HCACATCIIbHOCTH,

YMETb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX TPCIMCETHBIX 06J18.CT€I>1;

BbIABUI'aTb HOBLIC HJACHU, IPCAjiaraTb OPUIMHAJIbHBIC IIOJAXO/JAbl H PCIICHUSA, CTABUTH
HpO6JICMBI " 3a7la4i, JOIMYyCKAOMHNE AJIbTCPHATUBHBIC PCIICHUA.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(popMaiuu (Tekcre yuyeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3ampoChl M MPUMEHSATH PA3JIMYHBIE METOJbI TPHU TOWUCKE U OTOOpe
Ounonoruveckor nHGOpMaIUU, HEOOXOAUMOH /7S BBITIOJIHEHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIOJb30BaHHUA I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJ’IOFI/II\/’I,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUA PA3JIMIHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY MpeAcTaBIeHUS OUOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOh30BaTh HAYYHBIA S3BIK B KAdeCTBE CPEACTBA MpU padboTe ¢ OHMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, (PU3NUYECKUEe U MaTeMaTHYeCKHe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIAJE€Th HAaBBIKAMM pacllO3HABaHWs W 3allMThl HHGOpMAIKK, HWHOOPMAIIHOHHON
0€30I1aCHOCTH JINUHOCTH.

OBJIa[leHI/Ie YHUBEPCAIBbHBIMA KOMMYHHKATUBHBIMUA JeHCTBUSIMU:



1) oomenmue:

OCYILIECTBIISATH KOMMYHHKAIIMU BO BCeX cepax >KM3HU, aKTUBHO y4aCTBOBATh B IMAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 33JaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXKICHHS OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/yiaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WINA JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHUS, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTYallu, yMETh CMAT4aTh KOH(JIUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOaMM OOILEHUS U B3aMMOJEWUCTBHUSA, NOHUMATh HaMEpPEHUs
JIPYTHX JIOACH, MPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme

dbopMyITupOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAs /IeSITeIbHOCTh:
IIOHMMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBHUYaIbHON pabOThI MpH
pelieHny OMoJ0rn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS IPYNIOBBIX

¢dbopM B3aMOAEUCTBUS NPH PeLLICHUH y4eOHOM 3aauu;

BBI6I/IpaTB TEMATUKY U MCETOJAbl COBMCCTHBIX JIENCTBUH C y‘léTOM 06H_II/IX HHTCPECOB U
BO3MOKHOCTEH KaXJJ0T'0 4JI€Ha KOJIJICKTHUBA,

[IPUHUMATh LIEJIM COBMECTHOM [JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN

Y4aCTHHKOB, O6CY)KI[3TL PE3YIbTATHI COBMECTHOM pa6OTI>I;

OLIEHUBATh KauY€CTBO CBOETO BKJIA/la U KAXJIOTO YYaCTHUKA KOMaH bl B OOIIUIl pe3ynabpTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHUBATH HACHU C MO3UIMHW HOBU3HBI, OPUTHHAJIBHOCTH,
HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATE MO3UTHBHOC CTPATECTHYCCKOC IIOBECACHHUEC B pPa3JIMYHBIX CHUTYyallUAgX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATHUBHBIM.

OBJ1ajIeHHe YHUBEPCATbLHBIMH PEryJIsITUHBHBIMU €l CTBUSIMU:
1) camoopraHu3anus:

HCIIOIL30BaTh OMOJIOTHYECKHE 3HAHUS JJIs1  BBIABJIICHUA HpO6J'IeM H HUX PCIICHHA B
JKHN3HCHHBIX U y‘IGGHLIX CUTyalusIX,



BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHIO K KMBOM MPHUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO JESATEIILHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYyITUPOBATH COOCTBEHHBIC 3aJauyd B O00pa30BATEIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIHO COCTaBJIATh IIJIaH PELIEHUsI TPOOJIEMBbI C YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLUsM;

paclIMpATh paMKU y4eOHOr0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTbH 3a PELLICHHE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO M TIPOSIBICHUIO IIUPOKON PYIUIIMU B PA3HBIX 00JIaCTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUIM, BHOCHTb KOPPCKTUBBLI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PC3YJIIbTATOB LCIIAM;

BJIaACTh HaBBIKAMH IMO3HABaTENIbHOMI peq)HeKCI/II/I KaK OCO3HaHHA COBCPIIACMbBIX HeﬁCTBHﬁ
N MBICIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJIIbLTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMBI peq)J'IGKCI/II/I
AJI1 OLICHKU CUTYyalluu, B]':;I60p21 BCPHOI'O PCIICHMU,

YMETb OICHUBATDb PUCKH N CBOCBPEMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YIbTATOB JIEATEIBHOCTH;

3) npunsiTHE Ce0s U APYTHUX:

MIPUHUMATD Ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YesIoBeKa.

INPEJIMETHBIE PE3YJIBTATDI



[MpeaMeTHBIC pe3yabTaThl OCBOCHUS COJEpKaHUs ydeOHOro mpemmera «buosorus» Ha
yriay0nEHHOM YpOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHrne NporiibHOTO 00ydeHUsT 00YJIArOIIHXCS
ouonoruy. OHM BKITIOYAKOT: Crieiu(UIecKue A1l OMOIOTHH HAyYHbBIC 3HAHHS, YMEHHSI U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJTYYCHHIO HOBBIX 3HAHMU M MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TaKKE B PeabHBIX
JKU3HCHHBIX CUTYyalUsiIX. Hpe[[MeTHBIe PE3YIbTAThI HPCACTABJIICHBI 110 roAaM U3Yy4YCHUS.

[IpenMerHbie pe3ynpTaThl OCcBOeHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNHU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B I03HAHUU 3aKOHOB IIPUPOABLI U PELICHUN
po0JieM pallMOHAIIBHOTO PUPOIONOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUY;

BIIQJICHUE CUCTEMON OHMOJOTMYECKHX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTMYECKHUE TEPMUHBI M TOHATHUS (KHU3Hb, KIJIETKAa, OpPraHu3M, METa0OoJIM3M, TOMEOCTas,
CaMOpETyJISIHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouyHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o mentpax
MHOT000pa3usl U MPOUCXOXKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
[IEPBOTO MMOKOJIEHUS, PACIICIUIEHUS, YUCTOTHI TaMeT, HE3aBUCUMOr0 HacienoBanus I'. Mennens,
TOMOJIOTUYECKUX PSJOB B HacienCcTBeHHOW wu3MeHunBoctu H. V. BaBuioBa), NpUHIIUTIBI
(KOMILJIEMEHTapHOCTH);

BJIAAICHUC OCHOBHBIMH MCTOJaMH HAYUYHOT'O NO3HAHUS, UCIIOJIB3YEMBIX B OMOJIOrHYECKUX
HCCICAOBAHUAX KXKHUBBIX 00BEKTOB (OHI/ICB.HI/IC, HU3MCPCHUC, Ha6J'IIOI[eHI/IC, SKCHepI/IMeHT);

YMEHHE BBIJENATH CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMI, KUBOTHBIX, YEJIOBEKa,
MMPONHECCOB XKXKUSHEACATCIbHOCTHU, ITPOTCKAIOIINX B OpTraHU3Max paCTeHI/Iﬁ, KUBOTHBIX U YCJIOBCKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BeIIecTB (MeTaboIn3M), IpeBpaILeHHs] SHEPTHH, OPOXKEHHUS,
aBTOTPO(HOTO U TeTePOTPO(HOT0 TUIIOB MUTAHUSL, POTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
raMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIIEHOTO pa3BUTHS, Pa3MHOXKEHHS,
WHAMBUAYAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3H MEXIy OPraHOMIAMU KIETKH W UX (QYHKIUSMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUUSAMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHHi, JKUBOTHBIX M 4YeJOBEeKa W WX (QYHKIUAMH, MEKIY CHUCTEeMaMH OPTaHOB M WX
GyHKIMAME, MEXIy A3TalaMd OOMEHa BEIECTB, ATAallaMH KIETOYHOTO LMKJIA M KU3HEHHBIX
[IUKJIOB OPTaHW3MOB, OJTalaMH SMOPHOHATIBHOTO PpA3BUTHSA, TCHOTUIOM W (EHOTHUIIOM,
¢deHoTunom u (hakropamu cpeabl OOUTAHHUS;

YMCHHC BBLIABJIATL OTJIUYHUTCIBHBIC MMPU3HAKU KUBBIX CHUCTCM, B TOM YHCJIC paCTCHHﬁ,
KUBOTHBIX M YCJIOBCKA,



YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOIOTHIO U
CHUMBOJIUKY JIJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIII;

YMCHHC pCIIaTh OMOJIOTHYCCKUE 3ala4i, BBIABJIATL MNPUYIUHHO-CIICACTBCHHBIC CBA3U
MECXKAY UCCIIEAYEMBIMU OMOJIOTNYECKUMU ImpoueccaMu 1 SABJICHUAMU, 1€J1aTh BEIBOJABI K ITPOTrHO3EI
Ha OCHOBAHUWH ITOJTYUCHHBIX PC3YJIbTATOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIC U MpakTU4YecKue paboThl, COOII0IATh MpaBWIa MpU
a00Te ¢ yueOHBIM U JIA00PATOPHBIM 000PYI0BAHUEM,
2

YMCHHC BbIABUTI'aTb THUIIOTC3bI, IPOBCPATH HX OSKCICPUMCHTAJIbHBIMU CPCACTBAMH,
(bOpMy.]'II/Ip}IH LEJIb UCCIEA0OBaHMs, aHAIM3NPOBATH IIOJTYUYCHHBIC PE3YJILTAThI U ACTIATh BHIBO/BI,

YMCHHEC Y4YaCTBOBAaTh B yqe6HO'HCCHe,HOBaTeHBCKOﬁ pa60Te I10 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCIUIINHC, HpOBOI[HMOfI Ha 0ase MIKOJIbHBIX Hay4YHBIX O6HI€CTB, u Hy6JII/I‘-IHO MMpeaACTaBIATH
IMMOJIYYCHHBIC PE3YJIbTAThl HA YHCHHUYCCKUX KOH(bepeHI_II/IHX;

YMEHHUE OLICHUBAaTh JSTHUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEeI0OBaHUNH B 00JacTu
OMOJIOrUM M MEOUIMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpPaBICHHOE
U3MEHEHHE T'€HOMa U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBINA BHIOODP Oymymieil mpodeccnoHaIbHON AeITEeNbHOCTH
B o0OyiacTu OHOJIOTHUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOrO XO35HCTBa,
NUIIEBOW TMPOMBIIUICHHOCTH, YIJIYOJISITh TIO3HABATENIbHBI WHTEPEC, HANpaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH mpodeccud W MPOAOIDKEHHE OHOJOTMYECKOro
00pa3oBaHus B OpraHU3aIMsgX CPEIHErO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

IIpenmerHble pe3ynbTaThl OCBOEHHUsI ydyeOHoro mpeamera «buonorus» B 11 knacce
JIOJKHBI OTPakaTh:

c(OpMHUPOBAHHOCTH 3HAaHUH O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHHUU 3aKOHOB
IPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOIOTIONIB30BAHMS, U B (POPMUPOBAHMM IIEGHHOCTHOT'O OTHOIICHUS K IPUPOJE,
o0LIeCTBY, YENOBEKY, O BKJIaJ€ POCCHUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOW OMONIOTHYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONMpEAEICHUs U
NOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUHA (BHL,
sKocucTema, Ouocdepa), Ouonormueckue Teopuu (dBomrorMoHHas Teopus Y. [lapBuHa,
CUHTEeTHUecKas Teopusi sBoiouuu), ydeHus (A. H. CeBepuoBa — 0 myTSX U HampaBICHHIX
sBomtonnu, B.W. BepHaackoro — o 6uocdepe), 3akoHbI (TeHETHUECKOTO paBHOBecHst JIk. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoacrsa K. M. bapa), npaBuna (munumyma lO. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUNOTe3bl (Tunoresa «mupa PHK» V. I'mnbepra);

YMEHHE BJIa/J€Th OCHOBHBIMM METOJAaMH HAy4YHOTO II03HAHUS, MHCIIOJIb3yEMbIMH B
OMOJIOTUYECKNX WCCIEAOBAHUAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAaHUE, HW3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHUS U OLIEHKH aHTPOMNOICHHBIX W3MEHEHUN B
IIPUPOJIE;



YMEHHE BBIICNATh CYNICCTBEHHBIC NPU3HAKH: BUIOB, OHOTEOLIEHO30B, PKOCHCTEM W
Ouocdepsl, CTAOMIM3MPYIOUIEro, NBIKYIIETO W Pa3phIBAIOIIETO0 €CTECTBEHHOro 0TOO0pa,
QJUTONATPUYECKOTO U CUMITATPUYECKOTO BU000PA30BAHUS, BIUSHHS JBIDKYIIUX CHJI YBOJIOLUH
Ha FGHO(I)OHI[ MoIyJianuu, HpI/ICHOCO6JIeHHOCTI/I OpraHu3MOB K CpCIc O6I/ITaHI/I$I, qepcaoBaHUA
HAaIpaBJICHUH SBOJIIOINHU, KPYTOBOPOTA BEIIECTB M IOTOKA YHEPTUH B DIKOCUCTEMAX;

YMCHHUEC YCTAaHABJIMBAThb B3aMMOCBA3KW MCEXAY IIpoHcCCcaMu I3BOJIOLNUH, ABHXXYHIMMH
CUJIaMH aHTPOIIOICHE3d, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTCM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM
OpPraHnu3MoB;

YMCHHE BBISBJISATH OTJIMUUTEIIBHBIC IPU3HAKH KHBBIX CHCTEM, IIPUCIIOCOOJICHHOCTD BUIOB
K cpene oburaHus, aOMOTHYECKUX U OMOTHMYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBSI3EU
OpPraHM3MOB B COOOIIECTBAX, aHTPOIOI'CHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMCHHUEC UCIIOJIB30BaTh COOTBCTCTBYIOIIUC API'YMCHTHI, 6I/IOJIOFI/I‘ICCK}’IO TCPMUHOJIOTUIO U
CUMBOJIMKY IJId JO0Ka3aTeJIbCTBa PpPOACTBA OPraHU3MOB PpPa3HbIX CHCTCMATHYCCKUX TPYIIIL,
B3aUMOCBA3U OpPTraHHU3MOB U CPCIAbL O6I/ITaHI/I$I, CANHCTBA 4YCJIOBCUYCCKUX pac, HGO6XOIII/IMOCTI/I
COXpaHCHHA MHOFOO6pEBI/I$I BUJOB N 3KOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA HPHUPOIAbI U
YCII0BCUYCCTBA,

YMCHHUC pPEIIaThb OMOJIOTrHYESCKHUE 3ala4i, BBIABJIATL MNPUYIUHHO-CIICACTBCHHBIC CBA3U
MECKAY UCCIICAYEMbIMU OMOJIOTHYECKUMU mpouecCcaMu 1 ABJICHUAMM, 1€J1aTh BLIBOABI U ITPOTHO3bI
Ha OCHOBAHUWH IIOJTYUCHHBIX PE3YJIbTATOB,

YMEHHE BBIIOJHATH JAOOPATOPHbIE U MpaKTUYeCKUue padboThl, COOJII0IaTh MpaBuia MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000pPYI0BaHUEM,

YMCHHUEC BBIABUI'aTb THUIIOTE3bI, IMPOBCPATH HX OSKCIOCPUMCHTAJIBHBIMH CpCACTBAMU,
q)OpMy.]'II/IpyH [CJIb UCCIICAOBAHNS, AHAJIU3UPOBATDH ITOJTYUCHHBIC PE3YJIbTATBI U ACIIATh BHIBO/LI,

YMCHHEC Y4YaCTBOBAaTh B yqe6HO'HCCHeﬂOBaTCHBCKOﬁ pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJIOTHHU U
MCIHUIINHC, HpOBOI[PIMOfI Ha 0a3e IIKOILHBIX HAay4YHBIX 06H1€CTB, u HY6HI/I‘IHO MpeACTaABIATH
MMOJIYYCHHBIC PE3YJIbTAThl HA YHCHUYCCKUX KOH(l)epeHLII/ISIX;

YMEHHUE OICHUBATh THUIOTE3bl U TEOPHH O TMPOMCXOXJICHUHM JKU3HHU, YEIOBEKa U
YCJIOBCUCCKUX pac, O MIMpUYMHAX, IMOCICACTBHUAX U croco0ax MpeaoTBPaAIICHUA rJ100aJIbHBIX
U3MEHEHUu# B buocdepe;

YMEHHE OCYIICCTBIIATH OCO3HAHHBINA BHIOODP Oymymieil mpodeccnoHaabHON AeITeTbHOCTH
B o0mactd OWONOTHH, DKOJOTWH, MPHUPOAONOIL30BaHUS, MEIUIUHBI, OWOTEXHOJIOTHUH,
TICUXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO3SHUCTBA, MHUIEBOM IPOMBIIIUICHHOCTH, YIIyOJsTh
MO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBII BEIOOP COOTBETCTBYIOIIEH Mpodeccuun
U TIPOJIOJDKEHNE OMOJIOTHYECKOTO 00pa30BaHMs B OPTraHU3AIUAX CPETHETO MPO(ECCHOHATEHOTO
U BBICIIIETO OOPa30BaHMS.

Temarnueckoe MIaHUPOBAHUE

10 KJIACC
Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3aesioB U TeM Kontpoabnbie | [IpakTnueckne
n/n Bcero oOpa3oBaTejibHbIE
NPOrpamMMbl padoTbI padoThI
pecypcsbl
1 |buonorus xak Hayka 1




KoanuectBo yacos JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3fejioB U TeM Kounrpousbnsbie | [IpakTnueckue
n/n Bcero odpa3oBaTejbHbIE
MPOrpamMMbl padoTbI padoThbI
pecypcbl
9 JKuBble cucTteMsbl U UX 9
WU3Y4YCHUE
3 |buosiorus KJIeTKH 2 0.5
Xumuyeckas
4 10 1
OpraHM3aIys KICTKH
5 Crtpoenue u QyHKIIUN 8 9
KIICTKH
OOmeH BelecTs U
6 |mpeBparnieHue dHEPrUu B |9 1
KIICTKE
Hacnencrsennas
7 [mHbOpMALIHS U 9 0.5
peanm3anus €€ B KIIETKE
KU3HEHHBIN UK
8 B 6 1
KIICTKH
Ctpoenue u KITUH
9 [P Pymicu 17 15
OpraHHU3MOB
PazmHoOXeHUE U
10 1.5
[pa3BUTHE OPTAaHU3MOB
['eHeTHKa — HayKa O
HACJICJICTBEHHOCTH U
11 A 2 05
W3MEHUYHUBOCTH
OpPTraHHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEICTBEHHOCTHU
3aKOHOMEPHOCTHU
13 P 6 1
W3MECHUHUBOCTH
14 ['eneTtuka yemoBeka 3 0.5
15 |Cenexuus opranusmon |4 1
16 buoTtexHonorus u 4
CUHTETHYECKAsT OMOJIOTHS
17 [Pe3epBHOE Bpems 1
OBILEE KOJIMYECTBO
i 102 [0 13

YACOB I10 [TIPOI'PAMME




