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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buomorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TMOJIOKEHUU (penepanbHON paboyeil mporpaMMbl BOCTUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIyOJIEHHOM YPOBHE, SBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeJHUM NMpodecCUOHAIBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA M3 O3TUX Y4YEOHBIX TPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0yYarmMXCss M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTH HAYyYHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeenseT 00s3aTebHoe (MHBAPUAHTHOE) MPEIMETHOE COAepKaHue, ero
CTPYKTYpPHpOBaHHE TIO paszieliaM M TeMaM, pachpeiesieHne 10 Kiaccam,
PEKOMEH/yeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3PAaCTHBIX OCOOGHHOCTEW oOydaromuxcs. B mporpamme mo Ouosioruu
peanu30BaH MPUHIHUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHWOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy IPOCMaTPUBACTCS
HAIPABJICHHOCTh HAa  MOCJENyIolee pa3BUTHE  OWMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme No OHOJIOTMH TakXe IOKa3aHbl BO3MOXXHOCTH Y4Y€OHOro mpeamera
«buonoruss» B peanuzanuu TpedboBaHuit DPI'OC COO K mNIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW JESATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeaHEro oOliero oopa3zoBaHUs
3aBeplIiaeT OMOJIOTMYECKOEe o0O0pa3oBaHUME B IIKOJIE W OPUEHTHUPOBAH Ha



pacliupeHue U yriayOleHHe 3HaHMKM OOyYaroIMXCs O KUBOM NPUPOIE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJNIOrMHU, SMOPHOJOTMU U OUOJOTUMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT UM, IBOJIOIIMOHHOTO YYEHHSI U 3KOJOTUH.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O INPEIMETA
«BUOJIOT'US»

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAaIOIIMXCS K IMOCHEAYIOIEMY IOIYyYEHHUIO
Ouonornyeckoro oOpa3oBaHMsi B  By3aXx UM OpraHu3alusX  CpPEIHEro
npodeccruoHaibHOro 0opasoBanusi. OCHOBY €ro COJAEPKaHUs COCTABISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUU  OO0y4aroIUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJIOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kimaccax 3Tv 3HaHUA TONY4YarOT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJIeHbl OMOJIOTMYECKHE 3HaHUS O PACTEHUSX, XUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, MOJYUYEHHBIMU OOYYAIOUMMHUCA TPU H3YYECHUH
bu3KuKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktrypa mporpamMmbl 1o ydeOHOMYy mipeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TOAXOAbl K H3YyYEHHIO OHMOJIOTHUU.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs 5KUBBIX
CUCTEM PA3HOT'0 YPOBHS OpraHU3alMHU, BOJIIOIUN OPraHUuYECKOro Mupa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH H
OMONIOTUN PA3BUTHUSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMONIOTHH, aAKTyaIM3UPYIOTCS 3HAHHUS OOYy4YalomUXCs MO OOTaHUKE, 300JI0THH,
aHATOMHH, (PU3NOJIOTHH YEJIOBEKA.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JarommMHCs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIMIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTO00pa3uh M OCOOEHHOCTAX KIJIETKHU, OpPraHu3Ma, MOMYJISLIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHUSX, COBPEMEHHBIX
MCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUU. JLJist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsly Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUECKOTO MaTepuaia B COJEPHKAHUU MPOrpaMMBbl
10 OMOJIOTUMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIJIEHUS W PA3BUTHSA



TOM WM HMHOW 00JaCTH OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B pELIEHUE BAXXHEHIINX OMOJIOTMUYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

HEJAU U3YYEHUSA YYEBHOT O ITPEAMETA «bBUOJOI' U5

Lenp nzyuenus: yueoHoro npeamera «buosiorusi» Ha yriayOaéHHOM ypOBHE —
OBJIaJIcHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIbHON
OpraHu3alliyd >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHEe YMEHUM
UCIOJIb30BaTh 3TU 3HAHMS B (QOPMUPOBAHUU HUHTEpEca K ONpeAeEHHONU o0nacTu
npodeccuoHaIbHOM JesATeNbHOCTH, CBA3aHHOM ¢ OWOJOrMed, WM K BBIOOPY
y4eOHOr0 3aBe/IeHUs JIJIsl TPOJOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHMUs.

Joctwkenne 1enu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHILEMIIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUjIax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KApTHUHY MUPa; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMyJslus, BIA, OUOreoleHo3, Onocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YalIIMUXCSd C METOJAaMH IO3HAHUSA >KUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOAaMU  OMOJOTMYECKUX HayK (MOJIGKYJISApHOM W
KJIETOYHON OuONOrMu, HMOpPUONIOTMUM M OHOJOTUU pa3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEXHOJOTHM M CHUHTETUYECKOW OMOJIOTMH, TaJI€OHTOJIOTHH,
HKOJIOTHH);  METOJAaMH  CaMOCTOATEIbHOTO  TMPOBEJACHUS  OHUOJOTHYECKHX
UCCIEOBAaHUKA B Jlabopatopud W B mpupoae (HaAOIOICHUE, HN3MEpPCHHE,
AKCHEPUMEHT, MOJIECIUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HWH(POPMAIIMIO; TOIH30BATHCS
OMONOTUYECKON TEPMUHOJIOTHEH U CHUMBOJUKOW; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM M COLMAIbHO-3)KOHOMHYECKHUMH U 3KOJIOTUYECKUMU
npo0jemMaMu YeJOBEYECTBa; OIEHHUBATH IOCIEACTBHS CBOCH ICATEIBHOCTH TIO
OTHOLICHUIO K OKpY)Kalollled NpHUpPOJHON cpene, COOCTBEHHOMY 3/I0pPOBBIO H
37I0POBBIO  OKPYXAaIOIIUX  JIoAeH; O0O0OCHOBBIBAaTH M COOJIOaTh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00JIeBaHUMN, TPaBia TTOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HECATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HayYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00yYarolUXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IpollecC€ 3HAKOMCTBA C BBIAAIOIIMMUCS OTKPBITUSMH U COBPEMEHHBIMU



WCCIICIOBAaHUSMH B OWOJIOTHH, DPEIIaeMbIMH €0 TMPOOJIeMaMH, METOHOJIOTHEH
OHMOIOrMYECKOTO UCCIIeIOBaHMUS, TIPOBEICHUSI AKCIIEPUMEHTATBLHBIX
MCCIICIOBAHMA, PEIIeHHs] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUSI OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE Y 00YyJarONIUXCs [IEHHOCTHOTO OTHOIICHHS K KHBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KynbTyphl TIOBEACHHS B TPHUPOJC;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHE  OOYy4YalomMMMHUCS  KOMIIETCHTHOCTH B pallMOHAIBHOM
IPUPOJIOTIONH30BaHUH (COONIOICHNE TIPAaBUJ TOBEJACHHUS B MPHPOJAE, OXPaHBI
BUJIOB, DKOCUCTEM, OMOChephl), COXpAaHEHUU COOCTBEHHOTO 3JI0POBbS U 37]0POBbBS
OKpyXXaromux Jrojeid  (coOmtogeHuss Mep npoduiakTUKH — 3a00JI€BaHUM,
oOecrieueHue O€30MACHOCTH KU3HEICATEILHOCTH B UYPE3BBIYAHHBIX CHUTYAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJIOTUYCCKUX 3HAHWW U YMCHHUH B TTOBCETHEBHOM KM3HU;

CO3/IaHMe  YCJIOBHHA  JUII  OCO3HAaHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HoceayIoneMy npodeccHoHaAIbHOMY CaMOOTIPEICICHUI0, B COOTBETCTBUU C
UHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

MECTO YYEBHOI'O IIPEJIMETA «bBHOJIOT'US» B YYEBHOM
IIJTAHE

OO61iee YMCIO YacoB, OTBEJICHHBIX HAa M3y4YCHUE OMOJIOTUH Ha YIIIyOJICHHOM
ypOBHE cpeqHero olero oopasoBanus, coctapisieT B 10 kmacce — 102 gaca (3
yaca B HEJIEIIIO).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUECHHs] OHUOJIOTHH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €T0 COACp)KaHWsS M HANpPaBICHHOCTU Ha
MPOJOJDKEHNE OMOJIOTUYECKOTO O0pa30BaHHMS B  OpPraHU3AIMSAX  CPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUsI.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0YUICHUH OHMOJIOTHH HA YyriayOJEHHOM YPOBHE
SABIIIETCS TPOBENEHNE JaOOpaTOPHBIX M MpaKTHUecKuX pabor. Taxke yuactue
0Oy4JaromuXCcs B BBIOJHEHUH MPOEKTHBIX M YYeOHO-MCCIIETOBATENLCKUX PadoT,
TEMaTUKa KOTOPBIX OMNPEACNACTCS YYUTEIeM Ha OCHOBE  HMMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonornu.  buojornueckue  HaykM W HU3ydyaeMble UMM MIPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBszaHHbie ¢ Ouosorueil. 3HaueHUe OHWOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEAMUIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
V. I'apsen, I'. Mennens, B. . Bepuanckuu, W. I1. IlaBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKusble cuctembl Kak mnpeameT wuzyudeHus Ouosoruu. CBOWCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, MJUCKPETHOCTb W LEIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOUYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MO YJISIIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue kuBbIX cucTteM. MeToasl Omonornueckor Hayku. HaGmropenwue,
U3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTh3anus, Mmeraananus. [lonstue o 3aBucumon u
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pazbpoc B Owuomormueckmx mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TONYYCHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabraToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBA JXUBOW MATEpUM», «YPOBHH OPTraHU3alUMU KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «MeToasl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaAOJI0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHUME pAa3aUYHBIX METOAOB IIpPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA e€AMHMIA >KUBoro. Mcropus
oTKpbITUs KieTkH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC MOJOXXEHHUS COBPEMEHHOMN KIETOYHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uxcuposanHvlx
K1emok. DNEeKTpoHHass Mukpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel n cxembl: «CBETOBOM MUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «V3ydeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomatorpadus, smekrpodopes, auddepeHnHaBHOS LEHTpUPYTrUpoOBaHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpHTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIIECTBA KIETKH, UX OMOJIOrMYecKas
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenKkoBOM MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enatypauus. CpoiictBa OenkoB. Knaccudukanuss  Oenkos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH CcTpoeHus U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CtpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpuniun komruiementapuoctu. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JIHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne mosekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
Kietke. /[pyeue nykaieozuompugocpamor (HT®). CexenupoBanue [JHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisekyn. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkivH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenne XUMHYECKHX DJIEMEHTOB B  HEXKUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbI», «BemecTtBa B coctaBe opraHu3moB», «CTpoeHue
MoOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyKeHHEe OCIIKOB ¢ MOMOIIBI0 KaueCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHATBHBIE 00pa30BaHMSI KICTKH.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpanHa (Tuiazmanemma). CTpyKTypa —IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJJMeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (aronutos. Dx3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKHU: DSHJOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHue U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['mankuii  (arpaHylispHbIN)  DHIOMIIA3MATHYECKUN
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enrxkos 6 annapame I onvdocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MHUTOXOHJAPHUM,  ILJIACTUJBIL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN u T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  IYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIINX PACTCHUU.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl.  AkmunogvleMukpoguiamernmsi.  MBpIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpybouku. KneTouHsrii
neHtp. CrTpoeHune W JBH)KEHHME JKIYTUKOB U pecHHYeK. MUKpOTpyOOUKH
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. O0Gonouka siipa, XpOMAaTHH, KapUOILJIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepHerii  G0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCIONOKEHHE
XpoMOCOM B HHTepha3HOM siape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — THUCTOHBI. Jlumamuxa s0epHoll 060a0uKu 6 Mmumose. Hoephviil
Mpaucnopm.

Kiterounble BkntodeHus. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHON).

JdemoHcTpanumn



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet u cxembl: «CTpoeHHE SYKApUOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkW», «CTpoeHHMEe  pacTUTeNbHOW  KIeTKu», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO06opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHB.

JlabopaTopHas paGora «VccinemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCCUMUTIATINS ¥ TUCCUMIIALIMS — JIBE€ CTOPOHBI MeTaboyim3Ma. Tumnsl oOMeHa
BEIICCTB: aBTOTPOMHBIM M TEeTepOTpOHBIH. YYacTHe KHUCIopoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe obOecrneueHne KiIeTku: mnpespamenune ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
meTabonuzma. DepMeHTBl, MX CTpPOEHHE, CBONCTBA M MEXaHHU3M JCHCTBHS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHblll omocunmes y obaxkmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munot
gomocunmesa. IlpogykTuBHOCTh (poTOocHHTE3a. BiusHue paznuuHbX (pakTOpoB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bunmbl Opoxkenus. IIpogykTel OpoXkeHHS U HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Orarnbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UM KIETOYHOE JAbIXaHUE. POb MUTOXOHIPUN B
mporieccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunnpoBanue. Inepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTh SFHEPTrEeTUUECKOr0 OOMEHa.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue hepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass HH(OpPMANUS U peajiu3anus e€ B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancsiius u e€ atanel. Ydyactue TpancnopTtHbeix PHK B 6nocunTese 6enka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OouocuHTese Oernka.

Cospemennvle npeocmagnenus o cmpoenuu 2erog. OpraHuzanus reHoMa y
IPOKApUOT U AYKApHOT. Perynsuuss akTUBHOCTH T'€HOB y MpoKapuoT. ['mumoresa
onepona (®. XKako6, XK. Mano). MoaexynsapHvlie mexanuzmvl IKCNPECCuu 2eHo08 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl cenog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekileTouHble (POPMBI JKU3HU U 00IUraTHbIe apa3uThl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pacTenuit. CIINJ[, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. K. IBanOBCKHIA.

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHU ) MEpUOAbl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue knetkn — MuTO3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

npoiiecchl. Tumbl muTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsauusa muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieToyHas
rudesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (yHKIIMOHAJIbHAsi Te€HOMHKA. Mexanusmol
npoaugepayuu, oughgpepenyuposku, cmapenus u euberu kiemox. «l{ugposas
K1emKay» — ououngpopmamuieckue mooeau QYHKYUOHUPOBAHUS KIEMKHU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM MUK KIEeTKW», «Murosy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpPOGHHUS H  JKU3HEACHTEIBHOCTH  OJHOKICTOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTtembl opranoB. OpraHusM Kak euHoe 1enoe. ['omeocTas.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MOKPOBHAsI, TMPOBOAsAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTU CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu KUBOTHBIX M YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: 3MUTEIUANIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena oprann3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHWE MHOTOKJICTOUHBIX PAaCTCHUM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Ilutanne opranusmoB. [lormomenne BOABI, YIVIEKUCIOTO Ta3a W
MHUHEPAJIbHBIX BELIECTB pacTeHUsMU. [IuTtanue xkuBOTHBIX. BHyTpUmOIOCTHOE U
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIETKU. KoxkHOoe npixaHue. /[pixaTenbHas HOBEPXHOCTD.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YelaoBeKa. MexaHW3M BEHTWISALMM JIETKUX Y NTUL U
MIIEKOMUTAIOMINX. Perynsmus npixanus. JprxarenbHbie 00BbEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyru kpoBooOpareHusi. DBOIIOIMOHHBIE
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKperusi U 00paTHOE BCACHIBAHME KAK MEXAHW3MBI paOOThI OPTaHOB BBIJCICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3sMoB. Crnopsl
OakTepuii W UUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opranusma ot Oosie3Heil. IMMmyHHas cucrema denoBeka. KieTouHblil u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOPETEHHBIA crenupuyecKuii
UMMYyHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTs W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuasi cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHAENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucteMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIPHIY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOoro uepBsa», «HepBHas
cuctema peib», «HepBHas cucrema marymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraroumxy», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHENIOB, BIAXHBIE MpenapaTbl KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
J€MOHCTPALMH OIIBITOB 10 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne OpraHoB UBETKOBOTIO PACTCHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  OGecronioro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBbie kiIeTku, uiad ramersl. Meios. Craguu
Mmenosa. IloBenenne xpomocoM B menose. Kpoccunrosep. buosnornueckuii cMblci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIMTAIONINX. 3apOABIIICBBIC JUCTKU
(ractpynsiusi). 3akiiaJika OpraHOB M TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI Te€HOB. BiusHHe Ha 3>MOPUOHAIBHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pa3Butue xuBoTHBIX. llocTamOpuoHanbublii mepuon. lIpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMYeckoe 3HaY€HUE NPSIMOTO U HEMPSMOIo



pa3BUTHUA, UX PACHPOCTPAHEHUE B MpuUpoje. THUMbl pocTa >KUBOTHBIX. DaKTOpPHI
PEryJISIIUU POCTA )KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «XpomocoMmbl», «I['amerorenes», «CtpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaMM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne nArymku», «/{BOoilHOE OIVIOIOTBOPEHHUE Yy LBETKOBBIX PAaCTEHUI»,
«CTpoeHHE CeMSH OJHOAOJBHBIX U JABYAOJIBHBIX PAaCTCHHI», « KM3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  LMKII
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl SHIEKIETOK WU
CIIEpMaTo30u10B, MOoAeNb « LMK pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUEe OpPraHOB pPa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopust cTaHOBIEHHUS M pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPU3HAKW, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YNCTAs TUHUSI, THOPUJIBI, TEHOTHI, (DEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKHU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3usi rudpUI0B nepBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuiernienrie npu3HakoB MIPU HEMOJIHOM JOMHUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJieloBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE TI'€HOB, HAPYILICHHWE CUCIUIEHUS MEXAY I'e€HaMu. XPOMOCOMHAas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBaHue IPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

['enotun kak uesnocTHas cucrtema. [ImenoTponust — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuieau3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHSA PACTECHUM, >KUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TTOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBwiii 1 BTOpOit 3akoHBI MeHnens», « TpeTuii 3akoH
Meunnens», «AHanu3upyoliee CKpeluBaHue», «HemnomHoe AOMUHUpOBaHUEY,
«CuUeryieHHOe Hacje0oBaHUWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moJay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm NOTULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOPHUIOB TIEPBOTO TOKOJICHUSI M PACHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpAallMd CLEIUIEHHOTO HAcJlEeJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  GopMupoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJICICTBECHHAs U HACJICACTBECHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MOAUGUKAITMOHHONW M3MEHUYMBOCTH. Hopma peaknmu npusHaka. BapuanyoHHBIN
psan u BapuanuonHas kpupas (B. Moranncen). ColicTBa MoaupHUKaAIIMOHHON
W3MEHYHBOCTH.

I'enotunuueckas n3MeHUMBOCTL. CBOMCTBA T€HOTHIIMYECKON M3MEHUYHMBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTH. MeH03 M TOJOBOM TMIPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W MHAYIUPOBAHHBIE  MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0Bble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.U. BaBunoB). BHesnepHas W3MEHUYMBOCTH U
HaCJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumelr w  cxembl: «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MCHYHUBOCTBY, «Meiio3»,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHYUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, UTOT€HETUYECKHU, MOMYJISILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeAeIeHUE TEHOTHUIA:
MOJTHOT€HOMHOECEKBEHUPOBaHNE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaYeHUE MEIMUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUCHUU TE€HETUUECKUX
3a00JeBaHUil yemoBeka. MeauKo-reHeTUUeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIS
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCMEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (pakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckasi padbora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKausi M CeNeKIus. 3apOoXKIEHUE CEJIEKUUU W JOMECTUKAIUU.
Vuyenne H. U. BaBunoBa o LleHTpax MNpPOUCXOXKIECHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHui. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHUM WU IOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wm3MeHunmBoctTw H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padOTHhl.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUIYaIbHBIM. DTarnbl KOMOMHAIIMOHHOM CCIICKIIUHU. HcnreiTanne
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma mMOTOMCTBa M OTOOP O TEHOTUTTY ¢ romoIbio aHamm3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalHUil y KYJIbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne TTOJIUIIIONIOB. BuyTtpusunosas ruOpuan3aLms.
bnuszkopoAcTBEHHOE — CKpellMBaHWe, WiM  uUHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, WU ayTopuauHr. l'erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. IIpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue ¥ U3y4EHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JHMKUX poOJMYed I CO3/aHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesAx YIyUuleHUs Cyuecmsyouux U co30aHus Ho8blx Nopoo, JTUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHasi padora «/I3yueHue cOpToB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXEHHS CEJICKIIMU PACTECHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATEbHBIM YYaCTOK, B TEIJUYHOE XO35SUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ10rus ¥ CHHTeTHYECKAst OMOJIOT st

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. Tpanuumonnas
OMOTeXHONIOTHA:  XJIEOOMEUeHUE, TMONMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
TexHoJorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEXHOJOTMH M MHCTPYMEHTOB ILIEJICHANPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK UM TKaHEHW PACTEHUH H
KUBOTHBIX. Kpuobanku. Comatuueckas ruOpuauzanuss M COMATUUYECKUU
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vlcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KXUBOTHBIX. METOJ TpaHCIIAHTALHUH ANEp KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepus. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pekomOouHantHoix JJHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTM>KEHUST W TEPCNEKTHBBI  XPOMOCOMHOM UM T€HHOM  HMHXEHEPHUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJOBEeKa MJi1 OLIEHKH COCTOSIHUSL €ro 3J0poBbs. MCHOnb30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHbIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHHTA U cKaddoiauHra
JUISL peLIeHUs 3a7a4 IEPCOHAIN3UPOBAHHON MEIULIIMHBL.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3Oyauteneir OPBU, ycraHoBieHume MOJEKYISIPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIMX 0COOO OMAacHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
IpOU3BOACTBEY, «KiieTouHas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTuyeckas padora «llonydeHrne MOJTOYHOKHUCIIBIX POTYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIas MPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPAMMBI 10 OHUOJIOTUU
BBIZICJICHBI CJEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUUCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAIUIMK PA3BUTHS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAIuyue  NpPpaABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCU CIMA8UMb TIEITN U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MPaBWJIAMH U HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpollecCaM CaMOIIO3HAHMS, CaMOBOCIHTAHUS M
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBaKCHHs, OCpPEKHOTO0 OTHOIIEHUS K KYyJbTYPHOMY HACICIUIO M
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITAa ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBJieHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA W TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsAiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IPUPOAHOMY HACIIECAUIO U MaMSITHUKAM IIPUPOLBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHEe OWOJIOTMM, TOHMMAHUS 3HAY€HHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOI'0 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA L[EHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO WU
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3ACUCTBUS KUBOW NPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHWE W pealu3alus 3J0pOBOr0 M 0Oe3omacHoro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHATIBHON NESITeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMoOOpa30oBaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa SKOJOTHUYECKHX TpoOJIeM M MyTed ux
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaxX, OXpaHy BHUIOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPALATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NEATCIIBHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpeJICTaBlIeHus 00 OKpY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA M
oOmiecTBa, B TO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTCH W pEIICHWH TMpoOJieM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieyeHUs] HOBOTO YPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JaHUC IMEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
IPU U3YYEHUN OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO AESATEIHPHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPTUs, SIBICHHUE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
WcClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHe, OIKCIHEPUMEHT U JIpyrue);
yHUBEpCaJbHbIe YyueOHble JIeUCTBUsA (TIO03HABATENIbHbIE, KOMMYHHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yUeOHBIC ICUCTBYS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHS, PETYISTUBHBIC YyHHUBEpCaJbHbIE Y4YeOHBIC JACHCTBHUS, COBMECTHAas
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH yYueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1)0a30Bble JOruvecKue JaeicTBusi:

CaMOCTOSITEILHO  (OPMYJIIMPOBATh W aKTyallu3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH IIOHATHSIMH);

OTIPENeNIATh 1EH JCATSILHOCTH, 3ajaBas IapaMeTpbl W KPHUTCPHH HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIYKTUBHBIC, JECIYKTHBHBIC, II0
aQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PacCMaTPHUBACMBIX
SBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHHH B M3yYaeMbIX OMOJOTHYCCKHX OOBEKTax, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30Bble McCIe0BaATEIbCKUE TeHCTBUA:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHBIC BHUJBI JEATCIIBHOCTH 110 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMU TTOHSATHUSIMHU U METOJaMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOU
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUAX;

BBISIBIIATh TMPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOHMX YTBEP)KJICHHH, 3a/1aBaTh apaMeTPhl K KPUTEPHUH PCIICHHS;

aHAJM3MPOBATh IIOJyYCHHBIE B XOJAC peIIeHUs 3aJaud pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MECHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEICATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEil;

BBIJIBUTaTh HOBBIC HJCU, MPEJJIaraTh OPUTHHAIBbHBIC MOAXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX HHPOpMAIHH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJAPHOW JHUTEepaType, OHOJOTMUECKUX CJIOBapsX U
CIIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MpPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIAUMON JIsl BBITIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  MPEACTABICHUS
ouosiornueckoit nHGopmanuu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oouosiorndyeckor mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIBI, (HOpPMYJbl, aOOpeBUATYPY, HOMEHKJIATYpY,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABaHUS U 3alUThl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMU:

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKM IPYTUX YYACTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAs 1eSiTeJIbHOCTD:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS NP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJIbI COBMECTHBIX JIEUCTBHA C yd4&TOM OOMUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHUBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh IO3UTUBHOE CTPATErMYECKOE TIOBEJCHHE B PA3JIUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1)camoopranuszanms:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON DSPYIAUIIHH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBINIATH CBOW OOpa30BaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B AECATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, WX pPE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JAPYIMX [PH aHajIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodunbHOro  oOyueHus  oOydawommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crenuduyeckue st OMOJIOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI JEHCTBHM 110
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU 10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysbTaThl MPEJCTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHUU  3aKOHOB TMPHUPOABI W  PEHIeHWH TpoOJIeM  palMOHAILHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraronue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboin3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBuioBa — o wmeHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAacTCHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. . Bagsunoga), MIPUH LUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOIO [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIJICTSATH CYIIECTBCHHBIC TPU3HAKK: BUPYCOB, KIETOK MPOKAPUOT H
DYKapHOT, OJHOKJETOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIC
OakTepwuii, rprOOB, paCTECHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHWMW, JKUBOTHBIX, YEJOBEKa, IIPOIECCOB IKU3HEICATCIHLHOCTH,
MPOTEKAIONINX B OPTaHU3Max PACTCHHH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYCCKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pPa3MHOXCHUS,  WHAWBUAYAJbHOTO  Pa3BUTHUA  OpraHu3mMa  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBI3M MEXIY OPTaHOWIAMHU KICTKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
opraHaMud W CHUCTEMaM{ OpPraHOB Yy pAacCTCHUH, XUBOTHBIX M YEJIOBEKA M HX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMEHa BEIICCTB, ATallaMHu KJIETOYHOTO IIMKJIA ¥ KU3HCHHBIX ITUKJIOB OPTraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamMu cpejibl OOUTaHUS;

YMCHHE BBISBJIATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh IPUUNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKHue pabdoThl, COONIOAATH
npaBuja Ipu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEIOBATEIBCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  TOJNYYCHHBIC  PE3yJdbTaThl HAa  YUYEHHYECKUX

KOH(DEpeHITHsX;
YMEHHE OIIEHWBATh ATUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
obmacti  OWONOTMM W  MEIUIMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HANPABIECHHOE W3MEHEHHE T'€HOMa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEIBCKOr0 XO3MCTBA, MUIIEBON MPOMBIILICHHOCTH, YIIIyOJIsITh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI ydueOHOro mpeameta «buonorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
PUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUN, KOTOpas BKIIOYACT
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB W TOHATHH (BUI, dKOcHUcTeMma, Ouocdepa), OMOJOTHUUECKHE TEOPHUHU
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Botonun, B.W. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apojsimeBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
AKOJIOTMYECKON THUpaMuIbl JHEPruu), TUnoTesbl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB U 9KOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHBIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUsA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelie OOWTaHusl, YepeIOBaHUSI HANpPaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AaApPTyMEHTHI, OHMOIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTENIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHsl MHOTo0Opa3usi BHIOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1auH, BBISBIISATH MPUIMHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TTOJYYCHHBIX PE3YJIbTATOB,;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  MPEJCTaBIATh  IMOJYYCHHBIC  pe3yibTaThl HAa  YYCHHYCCKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O TIPOUCXOKICHUM KU3HH, YeIIOBEKa
U 4YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIMOCO0AX MPETOTBPAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYHIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, IPUPOOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMoJIOruYecKoro oOpa3oBaHUs B OpraHHU3aAlMAIX CPEAHEr0 MPOo(ecCHOHATBLHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ KonTpoabHubie IIpakTH4eckue (undpossie)
NPOrpaMMbl Bcero
paboThI padoThl oOpa3oBaTe/IbHbIE
pecypchbl
1 buonorus xak Hayka 1
2 JKuBBIE CHCTEMBI U UX U3YYCHUE
3 buonorus xietku 2 0.5
4 XuMUYecKasi OpraHu3aIus KICTKH 10
5 CrpoeHue 1 GyHKUIUN KIETKU 8
5 OOMeEH BelecTB U NMPEeBpalleHue SHEPTHU B 9 1
KJIETKE
7 HacnenctBennas mHdopMmanus 1 peanus3amus 9 05
e€ B KJIeTKe
JKU3HEHHBIN UK KIETKA 6 1
Crtpoenue u GyHKIIUU OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetnka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYHUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buoTtexHonorust u CHHTETHYECKass OUONIOTHUS 4
17 PesepBHOE Bpems 1 1
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

buonorus. buonoruyeckue cucteMsl U Mpoecchl 9 yrinyoneHHblid ypoBeHb) 10

kiacc. A.B. Tepemos, P.A. IletpoBa - M.: Muemo3una, 2020r.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
e buosnorus. buonorunueckue nponeccel. 10 kinacc: mocodue s
CaMOCTOSITEILHOM PaboThl oOyyaromuxcs ( yriyoJIeHHbIH ypoBeHb) . A.B.
Tepemos, P.A. TletpoBa - M.: Muemo3una, 2020r.
e COopHuk 3a1a4 no obuiei 6uosnoruu. 9-11 kmaccel.- M.:Baxko, 2018
e buonorus. O6mras 6uonorus. [Ipakrukym .10-11 knaccel yriay0. yposeHb. .M.

Hemvmun, O.B. Cabnuna, JI.B. Bricorkas M.: ITpoceemenue, 2017

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OI'C «Mos mKoma»
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