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[Iporpamma no yue6HOMY nipenmety "buonorus” (nanee - OMOJI0TUs) HA YPOBHE
cpenHero oduiero oopazoBaHusl pazpaboTaHa Ha ocHOBEe DenepasbHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoii ®Penepaunn», OI'OC
COO, Konuenuuu mnpenogaBanus yueOHoro npeamera «buosorus» u 0CHOBHBIX
MOJIOXKEHUM eiepaibHON pabodeit mporpaMMbl BOCIIUTAHHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EcTecTBeHHO-
HayuyHble ipeaMeTby. CornacHo nonoxeHusMm GI'OC COO npodunbHbie yueOHbIE
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CHOCOOOM
muddepennmani  0O0y4eHUs] Ha YpPOBHE CpeAHEero oOiiero oOpa3oBaHUs U
IpU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uMM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKJBIH W3 DJTHUX YYEOHBIX TMPEIMETOB JIOHKEH OBITh OPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTEeNIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4arommuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIKM BOEHHBIM JICJIOM.

[Iporpamma no yueb6Homy nipeamery "buonorus" na€r npencrapieHue o neau
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoja€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHOoe (MHBapUMAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feilaM M TeMaM, paclpeleieHue M0 Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4ETom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
TIPUHIINAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OUOJIOTUH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Omaromaps dYeMmMy MpPOCMATPUBAETCA  HAMPaBIECHHOCTh  Ha
NOCNIEyIoIee pa3BUTHE OMOJOTUYECKMX 3HAHWW, OPUEHTUPOBAHHBIX HA
(GopMuUpOBaHHE  €CTECTBEHHO-HAy4YHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBIIIJICHUS, TIPEJCTaBICHHI O 3T0pOBOM 00pa3e )KH3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIICHUS K OKPY’KaroIel MpUpOaHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO k mIaHUPYEeMbIM JTUYHOCTHBIM, METANpPEIMETHBIM H
MPEIMETHBIM pe3yIbTaTaM 00yueHHUs U B JOPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENIbHON JEATENIbHOCTH OOYYaloIIMXCsl 1O OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepiaeT OMoIOrnIeckoe 00pa3oBaHNe B IIKOJIC M OPUEHTUPOBAH HA PACIIIUPEHUE
1 yriayOJieHne 3HaHUW 00y4YaroIIuXCs O dKUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLMOHHOTO YUEHUS U IKOJIOTHH,

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro cColep X aHUsl COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
pacuiupeHbl U yriayOJieHbl OWOJIOTMYECKUE 3HAHUS O PACTEHUSX, >XUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpamus OMOJIOTMYECKUX 3HAHHMMA C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIA TMOAXOIbI K M3YyYEHUI0 OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHeHUs OUOJIOTrHYecKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOM OHOJOTHUH, 3MOPUOJIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YYeHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, IOMYJISINH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUYECKOI0 Marepuaja B COACPKaHUHU MPOTrpaMMbl
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuenusa yueOHoro npeamera «buosorus» Ha yriiy0JI€HHOM YpOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHANBHON N1€ATEIbHOCTH, CBSI3aHHOM C OWOJIOrMeil, uiu K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTwkenue TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMHCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3ud M OCOOCHHOCTSIX OWOJIOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOM OMOJIOTHH, SMOPHUOJIOTHH M OWOJIOTHH Pa3BUTHUS, TCHETHKHU M CCJICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX WCCIICIOBAaHUN B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHUE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM W COIHMATBHO-D)KOHOMUYECKUMH U  IKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npouIaKTUKH WHOEKIIMOHHBIX 3a00JICBAHHUM, MpaBHUIa MOBEICHUS B MPUPOJIC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YYAIONIUXCS MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CTIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUH,
perieHusi OMOJIOTMYECKUX 3a7ad, MOJCIUPOBAHMS OHOJIIOTUYECKUX OOBEKTOB U
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHIECCKOM,



TCHETHYECKOW TPaMOTHOCTH, O0IIEH KyIbTYPHI TOBEACHUS B TIPUPOJIC; UHTETPAITUH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOIOIIOTH30BaHNH (COOJIIOICHHE TIPABIIT TIOBEICHHMSI B TIPUPOJIC, OXPaHbI BUOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmrogeHuss Mep nOpouIakTUku — 3a00JieBaHUMH,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/laHME€  YCJIOBMHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHON oOpazoBaTenbHON TPAaeKTOPHH, CIOCOOCTBYIOIIEH
HOoCJeAyIoNeMy MpoeCcCHOHAIEHOMY CaMOOTPEACICHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopazoBanus, coctasisier 204 gaca: B 10 xiracce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIIIECTBIISIETCS C y4ETOM Crelu(UKH €TO CONEp)KaHWsl W HAIPaBICHHOCTH Ha
NpOJOJIKEHUE OMOJIOTrMYEeCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBIOJIHEHUH MPOEKTHBIX M Y4EOHO-UCCIIeN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MAaTEePUATTbHO -
TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.



IIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl MPOrpaMM  CPEIHEro OOIIero oO0pa3oBaHMs: JUYHOCTHBIC,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JTUUHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpaMMbl MO OHOJIOTUU
BBIJICJICHBI CJIEAYIOIIUE COCTABISIONINE: OCO3HAHWE OO0YYaIOIMIMMUCA POCCUHUCKOM
IPaXKIaHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEACIICHUIO, Haauyue momugayuy K 00y4eHuto OUOI0TUH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOCXKJICHUN JIMYHOCTU HA OCHOBE KIIFOYEBBIX IEHHOCTEH U
UCTOPUYECKUX TPAJAUIUN pa3BUTUS OUOJIOTUYECKOTO 3HAHUS, 20MOGHOCHb U
cnocoonocms  00YyYAIOIIUMXCS  PYKOBOJICTBOBATHCSI B CBOEH  JESATENBHOCTH
IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMU, TMPUCYITUMU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHusl, Haluuue NpPagoCO3IHAHUs IKOJIOTHUECKOU KYJbTYpPbl, CHOCOOHOCMU
cmasums NEIU U CTPOUTH KU3HEHHBIC TUUIAHBI.

JIn4HOCTHBIE PE3yNbTAThl OCBOCHUS MPOTPAMMBI 110 OUOJIOTUU JOCTUTAIOTCS B
€ANMHCTBE Y4YeOHOW U BOCIHUTATEIBbHOW JIEATENHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUMCKUMH COLUUOKYJBTYPHBIMU, UCTOPUUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU
MOBEJICHUs] M CHOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS, CAMOBOCHUTAHUS U
caMOpa3BUTHS, Pa3BUTUSA BHYTPEHHEN O3ULIMH TUYHOCTH, TATPUOTU3MA U YBAKECHUS
K 3aKOHY W MPaBOMOPANIKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaOKCHHS, OCEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HACIEOUI0O M TPATUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Pocculickoit denepanuu, Npupoie U OKPYyKarIeu
cpene.

JInaHOCTHBIEC pe3yabTaThl OCBOCHUS y4eOHOTO npeameTa «bromorusy JoMKHBI
OTpakaThb TOTOBHOCTh M  CIIOCOOHOCTh OOYyYalOIIUXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHOK BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAIUIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIUPEHUE >KU3HEHHOTO
OMbITa M ONbITa JEATEILHOCTA B IMPOLECCE pealn3allid OCHOBHBIX HalpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCIUTAHNS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKON MO3UIIMHA 00YYAIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBaXKEHHUE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JE€ATEILHOCTH IPU CO3AaHUH y4E€OHBIX
MPOEKTOB, PEIIEHHH Y4eOHBIX U T[IO3HABATEJIbHBIX 3a/ad, BBINOJIHEHUHU
OMOJOTNYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMpPEEsATh COOCTBEHHYIO MO3ZUIINIO IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOAEH C pa3sHbIMU YOEXKICHUSAMHU, KYIbTYPHBIMH LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B MPOLECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[I03HABaTEJBHBIX M HUCCIENOBATENbCKUX 3aJa4, YBaXUTEJIbHOIO
OTHOIIEHUS] K MHEHHUIO OIIMOHEHTOB MNpU OOCYXJIEHUH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa’kIaHCKOW HIEHTUYHOCTH, MATPUOTU3MA,
YBaXXEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepea PonuHOM, ropaocTu
3a CBOM Kpal, cBOXO PoauHy, CBOM S3BIK M KYJbTYpPY, HPOLLIOE U HACTOsLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO M MaMITHUKAM MPUPOJIBI,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTD OLIEHUBATh BKJIAJl POCCUNUCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE
OMOJOTYHY, TOHUMAaHUSI 3HAYCHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B dKU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 M TPUHUMATh OCO3HAaHHBIE PEIICHMS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIHUTEISAM, CO3JAaHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEWHOM )KU3HHU B COOTBETCTBUU C TPAAULUASIMU
HaposoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY1d, OOIECTBEHHBIX OTHOILICHUI;

ITOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKUBOW MPUPOABI U €€ [IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKCHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;



S5) ¢u3uuyeckoro BocnuTaHHus, (GOPpMUPOBAHUA KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

MMOHMMAaHHE U peaan3allus 3J10pOBOro U 0e30macHoro odbpasa *Ku3HH (310pOBOE
MUTaHUE, COOJIIO/IEHNE TMTUEHNYECKUX TIPABUII U HOPM, COATaHCUPOBAHHBINA PEXUM
3aHATHUM M OTHbIXa, peryiaspHas (u3MYecKas aKTUBHOCTh), OEpexHOro,
OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILUEHHUS K COOCTBEHHOMY (PU3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IEHHOCTH MPaBWI HMHAUBUAYAJBHOTO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YIPOXKAIOIIUX 370POBbIO U KU3HHU JIIOJICH;

OCO3HAHHME MOCIEACTBUI M HENpUSTHUS BPEAHBIX NPUBbIYEK (ymoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTHBHOM JI€ITENbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HANPaBJIEHHOCTH, CIMOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpeC K paznuyHbiM cepaM mpodeccHoHaIbHON NeATeTbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuu U pealn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOTHYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eTIeco00pa3Hoe OTHOLIEHUE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS OKOJOTHYECKON KYJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAaHUPOBAHUSA TOCTYIKOB U OIIEHKH UX BO3MOXHBIX IIOCJIEICTBUH JIJIs1 OKPYKAIOIIEH
Cpenbl;

OCO3HAHME IJIOOAJIBHOI'O XapakTepa 3KOJIOTMYECKUX MpoOjaeM M IyTel HX
pelLIeHHS;

CHOCOOHOCTH MCIOJIb30BaTh NPUOOpETaeMble NMPU U3YUCHUN OMOJIOTUN 3HAHMS
M yYMEHUS TpU  pElIeHUH MpoOJieM, CBA3aHHBIX €  PalMOHAIBHBIM
IIPUPOAOIIONIB30BaHNEM  (COONIOACHHE  MMpaBWUI  IOBEAEHUS B HPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHHE pPAaBHOBECHA B HKOCUCTEMAX, OXpaHy BUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JTECUCTBUM, MPUHOCIIIAX BPE] OKPYKAIOIIEH TPUPOTHOM
cpene, yMEeHHE IMPOrHO3MPOBATh HEOIAroNpHUSTHBIE YKOJOTUYECKUE IOCIEICTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJM4YKUE Pa3BUTOIO SKOJIOTMYECKOrO MBIIIJIEHUS, YKOJIOTMUECKONW KYJIbTYpHI,
OIbITA IEATEIbHOCTH SKOJIOTUYECKON HAPABIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
VMU B 03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM €ATEIBHOCTH 3KOJIOIMYECKON HAIIPaBIEHHOCTH;



8) neHHOCTH HAYYHOI'0O TO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAayKH U OOILECTBEHHOW NPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOM KYJIBTYpbl KaK CpEICTBa
B3aUMMOJIEUCTBUS MEXKY JIIOJAbMU U TIO3HAHUS MUPA;

NOHUMaHUE crenuPuky OWOJIOrMU KaK HayKd, OCO3HaHUs €€ pojau B
(GOpMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO
Ope/CTaBlIeHUsT 00 OKpYyXarolleM MHUpe KaK O €IMHCTBE IMPHUPOJbl, YelIoBeKa U
oOlIecTBa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUYMMOCTH OWOJIOTHMHM JJIi COBPEMEHHOM IMBWIM3ALUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/IaHUE MEePCIEKTUBHBIX
OMOTEXHOJIOT U, CTIOCOOHBIX PEIIATh PECYPCHBIE MTPOOIEMbI pa3BUTHS YEIOBEUECTRA,
NoMCKa MyTel BBIXOJA U3 TJIOOAIBHBIX KOJIOTMUECKUX MpodiieM M obecreueHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHATLHOMY MCIOIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJIOTMUECKHX 3HAaHUH B IeNAX
MOBBILIEHUS 00IIEH KyJIbTYpbl, ECTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM
yacTH (PyHKIIMOHAJIBHON IPaMOTHOCTH 00yUaromuxcs, opMupyeMon npu N3y4eHHH
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IO3HAHHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIHOCOOHOCTHM WHCIOJB30BaTh TOJydaeMble 3HAHUS [JIs aHalu3a W
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpPA U MPOUCXOIAIIMX B HEM H3MEHEHMHIA,
yMEHHE JenaTb OOOCHOBaHHBIC 3aKIIOUECHHS Ha OCHOBE HAYYHBIX (PAKTOB H
UMEIOIIUXCS TAHHBIX C LEBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUIS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAy4YHOH JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
MIPOEKTHYIO U UCCIEI0BATEIBCKYIO IS TENbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAHMM 1O OWOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOCHUS ydyeOHOro mnpeaMera «buomorus»
BKJIIOYAIOT: 3HAauyuMble Uil  (OPMHUPOBAHUS MHUPOBO33PEHUSI OO0YUAIOIINXCS
MEXKIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYUYHbIE MOHSTHUS, OTPAXKAIOIIHUE
LEJOCTHOCTh HAy4YHOW KapTHUHBI MHpa U CHeuudUuKy METOJO0B IO3HAHMUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPIHs, SBJICHHUE, MPOIIECC,



CUCTeMa, HAY4YHBIA (DAKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCleI0BaHne, HAOMIOIeHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE); YHUBEPCAITbHBIC
ydeOHble JelicTBHs  (ITO3HABATENBbHBIE, KOMMYHUKATHUBHBIC, PpETYJIATUBHbBIC),
obOecneunBatomue GopMupoBaHue (PyHKIIMOHAIBHOW T'PAMOTHOCTH U COLUATIBHOU
KOMIETEHIIUU  OOy4YarolIuxcsi;  CIOCOOHOCTh  OOYyYarIIMXCS  UCIOJIb30BaTh
OCBOCHHBIE MEKIUCIUTUIMHAPHBIE, MHPOBO33PCHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIe TEUCTBUS B O3HABATEIHHOM U COLUATIBLHOM MPAKTHUKE.

B pesynbrate nuzyuenus 6M0JIOruY Ha YPOBHE CPEHEr0 00I11IeTo 00pa3oBaHus y
oOyyaroterocsi 0yayT copMupoBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIE YUEOHBIC
JCUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC NECUCTBUS, PETYJIATUBHBIC
YHUBEPCAJIbHBIC YUECOHBIC ICHCTBUSI, COBMECTHAS JICSITCIIBHOCTD.

MeranpeIMEeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO O0OIIero
o0pa30BaHUs JIOJDKHBI OTPaXKaTh:

OBnanenue YHHBEPCAJbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOATEILHO  (OPMYJIMPOBATh M aKTyaJM3upoBaTh  MpolJiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHWU 3HAHUU NPUEMBI JIOTMYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KilaccUpUKaIMKU, 0000IIEHNs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIETATH MX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMU MTOHSATHUSIMU);

OTpEeNeNsITh IENH JACSTENbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEpUU HX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEIbHOCTH C TIOCTABIICHHBIMU IEJISIMU;

UCITOJIB30BaTh OMOJOTUYECKUE TOHATUS JJI1 OOBsICHEHUS (PAKTOB U SBIICHUI
YKUBOM MPUPOBI;

CTPOUTH JIOTMUECKHE paCCyXIeHus (MHAYKTHBHBIC, JCAYKTUBHBIC, TIO
AHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/IETIbHBIE CPEICTBA JJISl IPECTABICHHS CYIIECTBEHHBIX
CBS3€il W OTHOIICHWA B H3y4aeMbIX OHOJIIOTMYECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYH PA3HOTO pOJA, BBHISBIECHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh TUIAaH pEHICHUS MPOOJEMBI C y4ETOM aHaanu3a HMEIOIINXCS
MaTepHATbHBIX ¥ HEMATEPUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEIHLHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JCSITEIBHOCTH;

KOOPJIMHUPOBATH U BHITIOJNHATH PAaOOTy B YCIOBUSAX PEATHLHOTO, BUPTYATIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIET0BaTeIbCKHE AeHCTBHS:



BJa/I€Th HAaBbIKAMH y4€OHO-HCCIEIOBATEIbCKON U MPOEKTHON JeATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHHS MPAaKTHYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh Pa3JIMUHbIe BUABI JEATEIBHOCTH 110 NOJYYEHHIO HOBOTO 3HAHUS,
€ro MHTepIpeTaIu, NpeoOpa30BaHUIO U IPUMEHEHHUIO B yU€OHBIX CUTYalIUsIX, B TOM
YuClie IPU CO3/IaHUH YUEOHBIX M COLMATIBHBIX IIPOEKTOB;

(opMHUpOBaTh HAy4YHBIN THUI MBIIUICHUS, BJIAJETh HAYYHON TEPMHMHOJIOTHUEH,
KJIFOUEBBIMU TTOHSITHUSAMHU U METOJaMU;

CTaBUTh M (HOPMYIMpPOBaTh COOCTBEHHBbIE 3aJauyd B 00Opa30oBaTEIbHOU
NESTeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICACTBEHHBIE CBS3M UM aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Yy €€ PellIeHUs, HAXOIUTh apIYMEHTHI IS I0Ka3aTeNbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 3a1a41 PE3yIbTaThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA IMOUCK TMEepeHoca CPEeACTB M CIOCOOOB
NENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWSA B IO3HABATEJNbHYID M MPAKTUYECKYIO 00JacTu
KU3BHEIEATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE WJEH, Mpeararb OPUTMHAIbHBIE MOJIXOAbl U PELICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ nunpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpMaHK (TEKCTE y4eOHOTo
nocoOusi, HAYYHO-TIOMYJAPHON  JUTEpaType, OHOJIOTHYECKHX CJIOBapsAX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B HWHTepHETE), aHAIM3HPOBATH
UH(OPMAITNIO PAa3IMYHBIX BUOB U (DOPM MPEACTABICHHS], KPUTUYECKU OIICHUBATH €€
TOCTOBEPHOCTh U HENTPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpOChl U NMPUMEHITH PA3IUYHBIE METOIbI MPU TIOUCKE U
orbope Omoyornueckoit mHGOpPMAIIUA, HEOOXOIUMOW ISl BBIMOJHCHHUS Y4eOHBIX
3a;ay;

nproOpeTaTh ONBIT HCIONB30BAHUS HWH(POPMAITMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTMHM, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHMS Pa3IMUHbBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBHIOMpPATh  ONTHMAIBHYIO  (OpMYy  TIpeCTaBICHUS
Oouosiornueckoi uHpopmanuu (cxembl, Tpa@uKu, JUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJI30BaTh HAy4yHbI S3bIK B KayecTBE CpelIcTBa Ipu paboTe ¢
Oouosiornueckoi  mHpopManuMed: MPUMEHSITh XUMHUYECKHE, (U3UYECKHE U



MaTeMaTU4YecKue 3HaKh W CUMBOJBL, (OpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
MCII0JIb30BaTh U MPEe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEJICTBA HATJISITHOCTH;

BJIQ/ICTh HABBIKAMU PACIIO3HABAHMS 1 3AIUTHI HH(DOpMAIUH, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU T€HCTBUAMM:

1) obmenue:

OCYIICCTBIISITh KOMMYHHKAIIUN BO BCeX chepax KU3HU, aKTUBHO yJ4aCTBOBAThH B
JUanore Wid JHUCKYCCUUM TO CYILIECTBY OOCYXKJIaeMOM TeMbl (yMEHUE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHTEIIHHO BBITTOJIHCHHS TIpe/IIaracMou
3aJlayd, YYMTHIBATh WHTEPECHl M COTJIACOBAHHOCTH IMO3HMIIMKI JPYTUX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIICHMS, MOHUMAaTh 3HAYEHUE
COIMAJTbHBIX 3HAKOB, TIPEIMOCHIIOK BO3SHUKHOBEHUS KOH()JIUKTHBIX CUTYaIIHid, YMETh
CMSATYATh KOH(JIMKTBI ¥ BECTH ITEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMU CIIOCOOaMH OOIICHUS W B3aUMOJICHCTBUS, NMOHUMATh
HaMEPECHUS APYTHX JIOJCH, IPOSBIATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY H
B KOPpeKTHOU (hopme (hOpMyIUpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHMMATh M HCIOJB30BaTh MPEUMYIECTBA KOMAHJHONW M WHIWBHUIYaIbHOU
paboTHI MpHU penieHuu OMOJOTHYECKON MPo0IeMbl, 000CHOBBIBATH HEOOXOJAMMOCTh
NPUMEHEHHS TPYNHOBBIX (OPM B3aUMOACHCTBUS MIPU PEUICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMAaTUKYy U METOJAbl COBMECTHBIX JEHCTBUU C y4€TOM OOIIuX
MHTEPECOB U BO3MOXKHOCTEH Ka)JI0Tr0 YieHa KOJIJICKTHBA;

OPUHUMATh Il  COBMECTHOM  NI€ATE€IbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHXKEHHUIO: COCTABIATH IUIAH JCUCTBHM,
pacmpenensiTe poid ¢ y4€TOM MHEHHM YYaCTHHKOB, OOCYXJAaTh pPE3yJIbTaThl
COBMECTHOM padOTHhI;

OIICHMBATh KaUY€CTBO CBOETO BKJIAJA U KAXJOTO yYACTHUKA KOMAaHIbI B OOIINN
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIC TPOEKTHI, OICHWUBATH HJEU C TIO3UIUA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIICCTBIISITh TIO3UTHBHOE CTPATETUYECKOE TIOBEICHHE B  Pa3IMYHBIX
CUTYaIUsSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1aleHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranu3amms:

WCITIOJIB30BaTh OMOJIOTUYCCKUE 3HAHMSI IJIS1 BBISBIICHUS MTPOOJIEM U UX PEIICHUS
B )KU3HCHHBIX U YYCOHBIX CUTYAITUX;



BbIOMpaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHUW 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKM B CBOUX JACHCTBUSAX M MOCTYNKAaX MO OTHOLICHHWIO K >KUBOW MPHUPOAE,
CBOEMY 3/10POBBIO U 3/I0POBbIO OKPYKAIOLIUX;

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO JE€ATEIBHOCTb, BBISBIATH
poOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJjadyu B 0O0pa3oBaTeIbHOM
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTABIIATH IUIAH PELIECHUs MPOOJIEMBI C YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHHH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU Y4eOHOT O MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUH;

JieaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 32
pelIeHue;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIIOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSIBICHHUIO IIUPOKOM SPYAUIIMHN B PA3HBIX
00JacTsX 3HAHUMN, MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/I€Th HABBIKAMH MMO3HABATEIHHOM pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBbIX
NEUCTBUII M  MBICIUTEIbHBIX MPOLECCOB, HX pPE3yJbTaTOB U OCHOBaHUH,
UCIIONIb30BaTh MPUEMBI PEQIIEKCUU JJIsi OLEHKH CUTYyallMd, BbIOOpa BEPHOTO
pelieHus;

YMETh OLEHHMBaTh PUCKU U CBOEBPEMEHHO MPUHHUMATh PEHIEHUS IO HUX
CHUKEHUIO;

OpUHUMATh MOTHUBBI M apryMEHTHl JPYyrUX NpPU aHaIW3€ PE3yIbTaTOB
NEeATEIbHOCTH;

3) mpuHsTHE Ce0sl M APYTrHUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHUBBI M apryMEHTBhl JPYIrUX TMpPHU aHAIHU3E pPE3yJIbTaTOB
NEeSATENbHOCTH;

pU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OIMUOKH;

pa3BHBaTh CHOCOOHOCTh IOHUMATh MHUP C NO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOCHMSI COAEPXKAHUS Yy4EOHOro MpeaMera
«buonoruss» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAaHBI Ha OOecIeueHue
npopuIbHOro 00ydeHus: oOyyvarouuxcst Ornosoruu. OHU BKIIOYAIOT: crieliupruuecKue
Uit OMOJIOTUM HAy4YHbIC 3HAHMS, YMEHHS M CIOCOOBI JEHCTBUM MO OCBOCHHIO,
UHTEPIpETAUA U MPEOOPA30BAHUIO0 3HAHUM, BUBI JEATEIBHOCTU IO MOJTYYEHHUIO
HOBBIX 3HAHMI W HUX NPUMEHEHHUIO B PA3JUYHBIX YUYEOHBIX, a TAKKE B peallbHbIX



KU3HEHHbIX cuTyauusx. lIpeameTHple pe3yabTaThl NPENCTaBIEHbI MO TroAam
U3YyUYECHUS.

[IpeamerHbie pe3ynbTaThl OCBOeHUs yueOHoro mnpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

chOpMUPOBAHHOCTh 3HAHUH O MeCTe€ U POJU OHOJOTHMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMHM €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI W  PEHIEHHUH  MpoldiieM  palrdOHAIBHOIO
MPUPOAOIIONIB30BaHUSA, O BKJIAJE€ POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJIaJICHME CHUCTEeMOW  OWOJIOTMYECKHMX  3HAaHMW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIArarolue OUOJIOTUYECKHEe TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTadoJM3M, TOMEOCTa3, CAMOPETYISUs, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT M PAa3BUTHUE), OUOJOTUYECKHE TEOPUU
(xnerouynas teopust T. [lIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopus
HacinenctBeHHoctd T. Moprana), ywenus (H. M. BaBwioBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKICHUS KYJIbTYPHBIX pACTEHUH), 3aKOHBI (€UHOO0pa3us
OTOMKOB TIE€PBOT0O TMOKOJEHHS, PACIICIUICHUs], YHUCTOTHl TaMeT, HE3aBUCHMOIO
HacnenoBanus [. Menzgens, TOMOJOIMYECKMX PSJIOB B  HACJEICTBEHHOU
n3MmenunBocty H. Y. BaBunosa), mpuHIHUIIBI (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMU HAYYHOTO T[IO3HAHUSA, HCIOJIb3yEMBIX B
OMOJIOTUYECKUX HCCIICOBAHUSAX OJKUBBIX OOBEKTOB (OMHMCAHHME, HW3MEpPEHHUE,
Ha0JII0/IeHNE, SKCTIEPUMEHT);

YMEHUE BBIJECIATH CYIIECTBEHHbIE NMPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJIE OaKTEpHi,
rpu0OB, pacTEHUH, KUBOTHBIX U UYEJIOBEKa, CTPOCHHUS OPTaHOB W CHUCTEM OPraHOB
pacTEHUI, dKUBOTHBIX, YEJIOBEKA, MPOLECCOB KUZHEEITENBbHOCTH, MPOTEKAOIIUX B
OpraHu3Max PacTeHH, >KUBOTHBIX U YeJIOBEKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa
BeleCTB (MeTaboIn3M), TPEBpAIEHUS DJHEPrUH, OpPOXKEHHsS, aBTOTPOGHOTO W
reTepoTpo(HOTO TUIOB MHUTAHUA, (POTOCHHTE3a U XEMOCHMHTE3a, MUTO3a, MEHo03a,
raMeToreHes3a, SMOpHOreHe3a, IMOCTIMOPUOHAIBHOTO pPAa3BUTHUS, PAa3MHOXKEHUS,
WHIUBUYAJIBHOIO Pa3BUTUS OpraHu3Ma (OHTOr€HEe3a), B3aUMOJEHCTBHSI TI'€HOB,
reTepo3nca, HCKyCCTBEHHOI0 0TOO0pa;

YMEHHE YCTAHABIMBATH B3aUMOCBS3M MEXKIy OpPraHOMJAMU KIETKM U HX
GYHKITUSAMH, CTPOSHUEM KIIETOK Pa3HBIX TKaHEH U MX QYyHKIUAMH, MKy OpraHaMu
U CUCTEMaMHU OPTaHOB y PACTEHUH, )KUBOTHBIX U YEJIOBEKA U UX (PYHKUIUAMU, MEXTY
CHUCTEMaMU OPTaHOB M MX (QYHKIHUSAMH, MEXAY dTalaMid OOMEHa BEIIECTB, ATallaMu
KJIETOYHOT'O LIMKJIA M KU3HEHHBIX IIUKJIOB OPraHW3MOB, 3TallaMH 3MOpPUOHAIBHOIO
Pa3BUTHUSA, TEHOTUIIOM U (DEHOTUIIOM, PEHOTUIIOM U (haKTOpaMu Cpeabl OOUTAHUS;

YMEHHUE BBISABIATH OTIMYMUTENBbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;



YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JJIsi JIOKA3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIT;

yYMEHHE pemniatb OWOJIOTUYECKUE 3a/1auM, BBIABISATH MPUUYUHHO-CIICACTBECHHBIC
CBSI3M MEXIY MCCIEAYEMBbIMUA OMOJIOTHYECKHMH MPOIECCAaMU U SBICHUSMHU, J1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMOJHATH JabOpaTOpHblE W MpPaKTHUYECKUE padoThl, COONIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, TMPOBEPATH HX OKCIECPUMEHTAIBHBIMA
cpeactBamu, GOpMYyIUpPYS IeJIb HWCCIEIOBaHMs, AaHAIW3UPOBATH TOTYYCHHBIS
pe3yabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE YYacTBOBAaTh B Yy4e€OHO-UCCIEIOBATEIbCKOM paboTe MO OUOJIOTHH,
DKOJIOTUM M MEIWIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, H
MyOJIMYHO TIPEICTABIISTH IMOJIYICHHBIC PE3YJIbTAaThl HA YICHHUECKUX KOH(DEPEHITHX;

YMEHHE OIIEHUBAaTh O3TUYECKUE acCIleKThl COBPEMEHHBIX WCCIEIOBaHUN B
o0acT GMOJIOTUY M MEIHUIIMHEI (KIIOHUPOBaHUE, UICKYCCTBEHHOE OILIOIOTBOPEHHE,
HampaBJICHHOE N3MEHEHUE TeHOMA U CO3JaHNEe TPAHCTCHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiieid mpodeccruoHaaIbHON
JESTeLHOCTH B 00JacTH OWOJIOTUH, MEIUIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3S1CTBA, MHIIEBON MPOMBIIUIEHHOCTH, YIIIYOJSATh IMO3HABATEIHHBIN
MHTEpEC, HANPaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
NPOJOJDKEHUE  OMOJIOTMYECKOr0  00pa3oBaHUSl B OpPraHU3alUsAX  CPEIHETO
po¢e€CCUOHATBHOTO U BHICIIET0 00pa3oBaHMUS.

COIJEP)KAHUE OBYUYEHUSA

10 KIJIACC

Coaepxanue TporpamMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Ouonorus — KOMIUIEKCHasi Hayka. Kpatkasi ucropusi pa3BUTHUs
Owonornu.  buomormueckue  HAyKM M H3y4yaeMble MMM MPOOJIEMBL.
dyHaMeHTaIbHbIE, IPUKJIIA/IHBIE U TOUCKOBBIE HAYYHBIE UCCIIEIOBaHMS B OMOJIOTHH.

3HaueHue OHOJIOTMH B (POPMHPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccuu, cBszanHbIe ¢ Ouonorueil. 3HaueHWe OMOJIOTUU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKa: MEAMIIMHE, CEIbCKOM  XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuun

[Moptpetsl: Apuctorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. JapBun, VY.
lapsent, I'. Mengnens, B. 1. Bepuaackuii, 1. I1. I1aBnos, 1. 1. Meunnkos, H. W.
Baswuiios, H. B. Tumodee-PecoBckuii, Jx. Yorcon, ®@. Kpuk, /1. K. bemnses.



Tabmunbslt 1 cxembl: «CBsi3b OMOJIOTMM € JAPYrMMHU Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMbI U MX U3Y4YeHHE

’KuBbie cucTeMbl Kak IpeaAMET u3ydeHus ononorun. CBOMCTBA )KUBBIX CUCTEM:
€IMHCTBO XHWMHYECKOIO COCTaBa, AUCKPETHOCTh M LIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSOYEHHOCTD CTPYKTYpHlI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE.

YpOBHU OpraHu3alliy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOUHBIN, TKAHEBBIM,
OpraHW3MEHHBIN, TOMYJSIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTUUECKU),
ouocdepnsiit. [Ipoiieccrl, mpoucxoasiye B )KUBbIX cuctemMax. OCHOBHBIE MPU3HAKH
xuBoro. Ku3Hp kKak ¢opma cymiecTBoBaHus mMarepuu. Hayku, uzydaromiue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.

N3yuenne »xuBbIX cucteM. Meroasl Ouosiorndyeckod Hayku. HalOmronenue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTeMaTh3alus, MetaaHanus. [louaTue o 3aBUuCUMON U
He3aBUCUMOM nepemeHHoi. [InanupoBanue skcriepumenta. [loctaHoBKa U MpoBepka
runote3. Hynesast runores3a. [lonarre BbIOOpKH U €€ TOCTOBEpHOCTh. Pazbpoc B
Ouosiorndyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH TIOJYYEHHBIX PE3YyJbTaTOB.
[IprunHBl UCKaXEHHUS PE3YJbTATOB JKcHepuMeHTa. [IoHSATHE CTAaTUCTUYECKOTO
TecTa.

JdeMoHCcTpamuun

Tabmuuer u cxembl: «OCHOBHbIE TpU3HAKU >KU3HWY, «buonoruyeckue
cucteMbl», «CBONCTBA )KMBOM MaTepun», « Y pOBHU OpPraHU3alid )KUBOU MPUPOIBD,
«CTpoeHue KUBOTHOM KIETKW», «TKaHM IKHUBOTHBIX», «CHUCTEMBI OpPraHOB
YeJIOBEYECKOro opranmsmay, «buoreorneHnos», «buocdepa», «MeToabl H3ydeHUS
KUBOU MPUPOIBI».

O6opynoBaHue: 1a00paTopHOe 000PYyI0BaHUE IS MPOBEICHUS HAOIIOCHUH,
U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonap30BaHuE pa3IMYHBIX METOAOB MIPU U3YyUYECHHUU
YKUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Krnerka — cTpykTypHO-(pyHKIIMOHAIbHAS €IMHUIIA KUBOTO. ICTOpHUS OTKPBITUS
kinetku. Padorer P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M.
[nelinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOUN TEOPUHU.

Mertonpl  MOJIGKYJSIDHOM HW  KJIETOYHOW  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadus, 3EeKTpodope3, METOJ MEYCHBIX aToMOB, AU(GHEepEHIUATHHOE
MEeHTPU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @hurcuposanHvix
K1emok. DIEKTpOHHas MUKpockonus. Kongoxanvnasa muxpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. Illlneiinen, P. Bupxos, K. M.
bap.



Tabmuiel U cxembl: «CBETOBOM MUKPOCKOI, «INEKTPOHHBI MUKPOCKOID,
«McTopust pa3BUTHSI METOJI0B MUKPOCKOITHIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpENnapaTbl pPacTUTEIbHbIX,
KUBOTHBIX U OaKTEpUATBHBIX KIETOK.

IIpakTnueckass padora «lV3yuyeHue METOJOB KJIETOUYHOW OUOJIOTUH
(xpomatorpadusi, anextpodope3, audpdepeHIHAIBHOS UEHTPUPYTrUpoBaHHUE,
[TIIP)».

Tema 4. Xumnueckasi OpraHm3anus KJICTKH

XUMHUYECKUM COCTaB KJIETKU. MaKkpo-, MUKPO- U yJIbTPaMUKpPOdJIeMeHThI. Boaa
u e€ poJib KaK pacTBOPUTEIsSl, peareHTa, ydyacThue B CTPYKTYpPUPOBAHHM KIIETKH,
TeTJIoperyysiuu. MUHepalibHbIe BEIIECTBA KIETKH, UX Ouoioruyeckas poib. Poib
KaTMOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BelleCTBa KJIETKU. buonornueckue moauMepbl. benkwu.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBod Mosiekyinbl. [lepBuunas
CTpYKTypa OeiKa, TeNnTUIHAas CBsA3b. BTopuuHas, TpeTU4YHAas, YeTBEPTUYHAS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukanus — Oenkos.
buonornueckue Gpynkiuu 6enkoB. IIpuonsi.

Yrneroabl. MoHOCaxapubl, AUCAXapUibl, OJUTOCAXapUIbl U MOJHUCAXAPHUIBI.
OO6mmit T1IaH  CTpOoeHHUSs U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIMH YTIIE€BOIOB.

Jlunuael. T'uapodunsHo-TUnpodoOHBIE cBOMcTBAa. Knaccudukanus JTUMHIOB.
Tpurnmuuepunsl, Qocdomunuasl, BOCKHU, cTepoujibl. buomoruueckue QyHKIUU
munuaoB. O61IMe cBOKWCTBa OMOIOTMYECKUX MEMOpPAaH — TEKy4eCTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. [JHK um PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpuniun kommiementapHoctu. llpaBuno Yapradda. Crpykrypa
JIHK — nBotinast cnmpanb. MectoHaxoxaeHue u ouonorundeckue Gynknuu JJHK.
Bunper PHK. ®ynkiuu PHK B knetke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBszu B Mosekyne ATO.
buonornyeckue dynkuun AT®. BoccraHoBIEHHBIE MEPEHOCUYMKH, WX (DYHKIINHU B
Kietke. /[pyeue nykneoszuompugpocgamor (HT®). CexsenupoBanue JTHK. Memoouwt
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass OuoJIOTHs: OMOXUMHYECKHE W OMOPU3UYECKHE HCCICTOBAHUS
cocTaBa W NPOCTPAHCTBEHHOM CTPYKTYypbl OWOMOJIeKyl. Mooeruposanue
CcmpyKmypuvl u QyHKYutl OUOMONEKYN U UX Komniekcos. Komnvromepuwiii ousatin u
OpeaHudecKuil CUHme3 OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanumn

[Toptpetsr: JI. Ilonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Comurep, C. [Ipy3unep.

Junarpammel: «Pacripenenenie XUMUYECKUX 3JIEMEHTOB B HEKUBOM MPUPOJIE,
«PacmpenienieHue XMMUYECKHUX 3JIEMEHTOB B JKMBOU IIPUPOILH.



Tabmuibsl u cxembl: «llepuoamyeckas TabiauIa XUMUUYECKUX HIIEMEHTOBY,
«CTpoeHue MOJEKyIbl BOABDY, «BeimiecTtBa B cocTaBe opranusaMoB», «CTpoeHHE
MOJEeKyIbl Oenka», «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpPOCHHE MOIEKYI
YTIIeBOJI0BY», «CTpOeHHE MOJIEKYJ TUNKUI0BY», « HykiienHOBBIE KUCIOTHI», «CTpoeHuE
MoJieKysibl ATD».

O6opynoBaHue: XuMu4eckas 1ocyzia 1 000pyJ10BaHue.

JlabopaTopHas pa6ora «OOHapyeHUe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKumn».

JlaGopaTopHas padora «VccienoBanue HyKIEHMHOBBIX KUCIOT, BbICIEHHBIX
U3 KJIETOK Pa3INYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJICTKH

Tunel KJIETOK: dykKapuoTHUecKas | mpokapuotuueckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00pa30BaHUS KIICTKHU.

Crpoenue npokapuoTuueckoi kineTku. KietouHnas cteHka OakTepuii U apxew.
Oco0OeHHOCTH CTpOCHHsI TeTepoTpPOGHON U aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKApUOT B OMOIIEHO3aX.

Crpoenue u PyHKITMOHUPOBAHUE dYKAPUOTUYECKOW KJeTKH. [lnazmarudeckas
MeMmOpaHa (turazmanemma). CTpyKTypa IUIa3MaTHYecKod memOpaHbl. TpaHCmopT
BEIIECTB Uepe3 MIa3MaTUYeCKyt0 MeMOpaHy: nacCuBHbIN (Iuddy3usi, odaeruénnas
muddy3us), akTUBHBIM (NMEPBUYHBIH W BTOPUYHBIM aKTUBHBIM TPAaHCIOPT).
[Tonynponunaemocts MeMOpaHnbl. PaboTa HaTpuii-kaqueBOro Hacoca. DHIOLMTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuto3. Kierounas crenka. CtpykTypa u GyHKIUU
KJIETOYHOM CTEHKH PaCTeHU, TPUOOB.

Hutomnaszma. urto3onb. [{utockener. JIBukeHue muToriazmMbel. OpraHouibl
kiaeTkd. OgHoMeMOpaHHbIE OpraHOU bl KIETKHU: dHAoIIazMatuueckas cetb (I11C),
anmmapar [ompmku, au30coMbl, UX cTpoeHwe u (QyHkuu. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHoOUAOB KIETKH. CTpOEHUE TpaHyIsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CunHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ najgkuii (arpaHyssipHBI) SHI0TUIa3MATHIECKUNA PETUKYITYM.
Cexkperopnasi ¢yHkius ammapata [onbmxu. Moouguxayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvOocu. TpaHCTIOPT BEIHIECTB B
KieTke. Bakyonu pacturenbHbIX KiIeTOK. Kinetounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMALl  KJIETKU:  MHUTOXOHAPHUM,  IUIACTHUBL
IIpoucxoorcoenue mumoxonopuii u nracmud. Cumouocernes (K.C. Mepeackosckuii, JI.
Mapeynuc). Ctpoenne U GYHKIMM MUTOXOHApUM U 1uiactui. llepBuunbie,
BTOPHUYHBIC W CIOXKHBIC MIACTHABI (POTOCHHTE3UPYIONMINX dYKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOILIACTHI BBICHINX PACTCHUM.

HememOpannbie opranounabl kietku CtpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOU0B KJIETKH. Pubocomsl. IIpomesicymounvie Quramenmeoi.
MukpopunamenTsl. Axmunogvle  Mukpoguiamenmsi.  MpllIeUHbIE  KJIETKH.
Axmunosvie KOMNOHEHmMbl HeMmbluleynblXx Kiemok. MukporpyOouku. KieTouHslii



neHtp. CTpoeHHe W JBUKEHUE JKTYTUKOB U pecHUYeK. MHUKPOTpyOOUKHU
uuTomasmel. Llentpuons. benku, accoyuuposannvie ¢ Muxpoguramenmamu u
mukpompyboouxamu. Momopnule benxu.

Anpo. OGonouka siapa, XpoOMaTUH, KapuoOILia3Mma, SAPBIINIKH, UX CTPOCHHUE U
GyHkuuu. SnepHslii  O0enkoBbIM  MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHUE
XpoMOCOM B HHTepda3HOM snape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaThHa — THUCTOHBL. J{uHamuka s0epHoU 000104k 6 mumose. HoepHviil
mpamncnopm.

Knerounsie BrimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK DYKAPUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

JdemoHcTpanumn

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE HYKapHUOTUYECKOM KiIeTku», «CTpoeHue
KUBOTHOU  KiIeTku», «CTpoeHue  pacTUTENbHOM  KieTkny,  «CtpoeHue
MUTOXOHAPUNY, «Sapoy, «CTpoeHHE MPOKAPUOTHUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MHUKpOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTePUATbHBIX KIIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTPOCHHMS  KIETOK  Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yueHne CBOMCTB KJICTOYHON MEMOpaHbI».

JlabopaTtopHas pabGora «lccienoBanue ma3Moiu3a M JIEIUIa3MOJIN3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnuyeckas padora «/3ydeHne NBUKEHUSI LUTOIUIA3Mbl B PACTUTEIBHBIX
KIJIETKaX)».

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AccuMUIISIUA U JUCCUMUIISIIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIH M TETepOTPO(HBINA. YyacThe KHUCIOpoJa B OOMEHHBIX
mpolieccax. DHepreTudeckoe obecrneuenne kieTku: npeppamieHue AT® B 0OMeHHBIX
mporieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOro MeTaboau3mMa.
depMeHTHI, UX CTPOCHUE, CBOMCTBA U MeXaHu3M jeicTBus. Kopepmentor. OTnnuns
(dbepMEHTOB OT HEOPraHWYECKHX KaTauu3aTopoB. belku-akTuBaTOphl W OEIKH-
MHTHOUTOPBHI. 3aBHUCHUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMN OT Pa3THMUHBIX
bakTopoB.

[lepBuuHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.
AHoKcucennwlll U oOxcuceHuwltl Gomocunmes y oaxkmepuii. Ceemocobuparoujue
nueMeHmvl U NUSMEHmMbl PeaKyuoHHo20 yeumpa. Poib XJI0pOIIacTOB B MpOIECCe
dotocunTeza. CBeroBas u TeMHOBas Gazpl. Pomoovixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. IlpogyKkTuBHOCTh (pOTOCUHTE3a. Binusinue paznuyHbix (pakTopoB Ha
CKOpoCTh ()OTOCHHTE3a. 3HaYeHHE (POTOCUHTE3A.



XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUQUUUpPYIOIIHE OaKTepuu, Kenez00aKkTepuH, CepoOAKTEPUH, BOJIOPOIHBIC
OakTepuu. 3HaUEHHE XEMOCUHTE3A.

Ana’poOHbie opraHu3mbl. Buael Opoxkenus. IIpoaykTel OpoxkeHuss U HX
WCIIOJIb30BaHUE YETOBEKOM. AHa’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AspoOHBIE OpraHu3Mbl. ITallbl YHEPTETHUECKOro oOMeHa. [loAroToBUTENbHBIN
sTan. ['mKonnu3 — 6eCKUCIOPOJHOE PACUIEIVIEHUE TITFOKO3bI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Pojib MUTOXOHIpUN B
nporeccax Ouonormyeckoro okucieHus. Huknmmnueckue peakiuu. OKUCTUTETBHOE
dbochopunupoBanue. Suepeus memopanno2o epaouenma npomornos. Cunmesz ATD:
paboma npomonnoti AT®-cunmasel. llpeumyiecTBa a’poOHOTO NyTH OOMEHa
BEIIECTB Mepei aHa3pOOHBIM. D(PHEKTUBHOCTH SHEPTEeTUUECKOr0 OOMEHa.

JdemoHcTpanumn

[Moptpersr: Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCHHTE3», «DHEPreTUUecKuii oomen», «buocunTes
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE [JIsi MPUTOTOBICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3yyeHne KaTAIMTUYECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTalasbl)y.

JlaGopaTtopnas pabGora «M3yueHue (epMEHTATUBHOTO pacIlleTIeHUs
NEPOKCU/IA BOJOPO/A B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTtopnass  padora «CpaBHeHue mpoleccoB  (oTocHHTE3a |
XEMOCHUHTE3a.

JlabopaTopHasi pa6ora «CpaBHEHHUE ITPOIIECCOB OPOKECHHS U ABIXaAHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€é B KJIETKe

Peakuun mMatpuuHoro cuurtesza. [IpyHOUI KOMIUIEMEHTAPHOCTH B pPEaKIUsAX
MaTpUYHOTO CHHTe3a. Peanmsamus HacliencTBeHHON mHpopManuu. I'eHeTnyeckmit
Kox, ero csoucrBa. Tpanckpunuus — wMarpuudbldi cuHTe3 PHK. IlpuHuume
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPALICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot kniemke. Hexooupyrowue PHK.

Tpancnsinus u e€ stanbl. Yuactue TpaHcnopTHbix PHK B GuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KommpoBanme amuHokucnor. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmagénenuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U AYKApUOT. Peryinsiiusi akTUBHOCTH TE€HOB y MNpoKapuoT. ['umoresa
onepona (®. Xakob, XK. MaHo). Mozrexynapuvle mexanHuzmvl 3KCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
MpOILIECCOB B KieTke. KileTounbiii roMeocTas.



Bupychsl — HekneTounbie (OpPMBI KU3HU U OOJMUraTHbIe mapa3uthl. CTpoeHue
MPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIU YUK
J[HK-codeporcawmux  supycos, PHK-cooepocawux eupycos, obaxmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a005eBanus 4elioBeka, )KUuBoTHBIX, pactenuit. CITMJI, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz oonvuux maccugos («bigdata»)
CMPYKMYPHLIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 6uonocuu u meouyure.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemMoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabmuner u cxembl: «buocunTtes Oenkay, «l'eHeTHUYecKuii Koa», «BUpyChI»,
«baktepuodaru.

IIpakTuueckas padora «Co3aHne MOJIENIA BUPYCa».

Tema 8. ) KusHeHHBbII MUK KJIETKHU

Knerounsrii mwmkn, ero mepuwonbl u peryisuus. WaHtepdaza u  MuUTOS.
Oco0eHHOCTH TPOIECCOB, MpoTekaronux B uHTepdasze. [loAroToBka KIETKH K
nenenuto.  llpecuHTeTndyeckuii  (MOCTMUTOTHUYECKHI),  CUHTETHYECKHH U
MOCTCUHTETUYECKUM (TPEMUTOTHUYECKUI) TepruoIbl HHTEpPa3bl.

Martpuunsiii cunte3 JIHK — permmukanus. [Ipunuuner perumkaunu JITHK:
KOMIUIEMEHTApPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAJUIEIbHOCTD.
Mexanusm permukanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Temomepsl U

TeJIoMepa3a. XPOMOCOMHBIM HaOOp KIETKM — KapuoTum. JIUIUIOUIHBIA U
raryloOuIHBIA ~ HAOOpBl  XpomocoM. ['omosoruuHble  XpoMocoMmbl.  [losoBbie
XpPOMOCOMBI.

Jenenue kineTku — MuTo3. CTauu MUTO3a U MIPOUCXOASAIINE B HUX MPOIIECCHI.
Tunsl muto3a. KapnokuHes v IUTOKKMHE3. bHOJIOTHYECKOE 3HAYCHUE MUTO34.

Perymsauns mMuToTMUECKOro 1uWKiIa KiIeTKU. [Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Kierounoe sapo, XpoMocoMmbl, (yHKIIMOHAlbHAs TeHOMHUKA. Mexanuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u euberu kiemox. «Lugpposas
K1emka» — Ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel W cxembl: «KW3HEHHBIH IWMKI KICTKW», «Murtos», «CTpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHHE: CBETOBOM MHKPOCKOII, MUKpOIIpenapaThl: «KMHUTO3 B KJIeTKax
KOpEIIKa JTyKa.

JlabopaTopHasi pabora «3yuyeHne XPOMOCOM Ha TOTOBBIX
MUKpOIpenapaTaxy.

JlaGopaTtopHasi pabora «HabOmronenne MuTo3a B KJIeTKaxX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).



Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB

buonoruyeckoe paznooOpasue opraHu3MoB. OTHOKIETOUHbIE, KOJOHUAIIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCc0OEHHOCTH CTPOEHUS U KUZHEAEATEIbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHBbIE T'pUOBI, OJHOKIETOYHBIE BOJOPOCIHU, APYTUE
poTUCThL. KOoNOHHANBbHBIE OPTAHU3MBI.

B3anMocBs3b yacTeld MHOMOKJIETOYHOIO OpTaHU3Ma. TKaHU, OPTaHbl U CHCTEMBI
opraHoB. Opranusm Kak equHoe 1enoe. I'omeocras.

Tkanu pacteHuil. TUNbI pacTUTEIBHBIX TKaHEH: 00pa3oBaTenbHasi, MOKPOBHAs,
OpoBOAsAIIasl, OCHOBHas, MexaHuyeckas. OcCOOEHHOCTH CTpoeHHs, (YHKUUN U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEHUM.

TkaHu >KMBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEW: SNUTEIMATIbHAS,
COCIMHUTENIbHAs, MbllIeYHas, HepBHasA. OCOOEHHOCTH CTpoeHMs, (QYHKUMH u
PACIIONIOKEHHS TKaHEN B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratvBHbIE W TE€HEpPATUBHbIE OpraHbl pacTeHuid. Opranbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranuzmoB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX KMBOTHBIX. Hapy>kHbIil 1 BHyTpeHHUH ckeneT. CTpOCHUE U THUIIbI
COEMHEHUS KOCTEN.

JIBmokeHue  opraHu3sMoB.  J[BMJKEHHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amME0OoUIHOE, >KTYTUKOBOE, PECHUYHOE. [IBM)KEHHWE MHOTOKJIETOUHBIX PACTEHUM:
TPONM3MBl MU HACTHM. [[BM)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIBI U UX paboTa.

IIntanue opranusmos. llormonieHne BoAbI, YrIeKUCIOrO Tra3a U MUHEPAIBHBIX
BEILIECTB pacTeHUAMU. [IuTanne :KUBOTHBIX. BHYTPHUIIOJIIOCTHOE U BHYTPUKIIETOYHOE
nuuieBapenne. [luranue MO3BOHOYHBIX >KUBOTHBIX. OTHENbl NUIIEBAPUTEIHHOTO
TpakTta. [InmesapurenbHbie xenessl. [Iumesapurenpaas cucrema 4yeaoBeKa.

Jpixanue opranu3MoB. Jlpixanue pactenuil. /[pixanue xuBoTHBIX. Juddy3us
ra3oB 4yepe3 MOBEPXHOCTh KIeTKU. KoxkHoe npixanue. /[prxaTenpHas MOBEPXHOCTb.
XKabeproe u nérounoe apixanue. J[pixaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHUs JIETKUX IO3BOHOYHBIX >KMBOTHBIX.
JlpixaTenpHass cHUCTEMa 4elioBeKa. MeXaHu3M BEHTWISALMM JETKUX y NTHL U
MJIeKONUTatomuX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BEHIECTB Yy OPraHW3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoprt BemecTB y )kuBOTHbIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas
CUCTEMA IMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepalie, KpOBEHOCHBIE COCYABI U
KpoBb. Kpyrm kpoBooOpamieHus. OBOJIIOLMOHHBIE  YCIOKHEHUS CTPOCHHMS
KPOBEHOCHOW CHCTEMBI TIO3BOHOUYHBIX )KUBOTHBIX. PaboTa cepana u e€ peryasuusi.

Brinenenue y oprann3sMoB. Beizenenue y pacrenuid. Beigesienue y ;)KUBOTHBIX.
CokparuTtenbHbie Bakyosu. Opranbl BeiieeHus. unbTpalus, CeKpelus u oopaTHoe
BCACBhIBAaHUE KaK MEXaHU3MbI pa0OThl OpraHoOB BhleNeHUs. CBA3b MOJOCTU TeJa C



KPOBEHOCHOU U BBIICIIUTEIBHON CUCTEMaMU. BriienieHrne y TO3BOHOYHBIX 5KUBOTHBIX
u yenoseka. [Touku. Ctpoenue u pyHkimonupopanue Hegpona. OOpazoBaHue MOYU
y 4EJIOBEKa.

3ammTa y OpraHu3MoOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cnopsl
OakTepHil ¥ IIUCTHI MPOCTENIINX. 3allUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XUMHUYECKOU 3aIUThI. OUTOHIIHIBI.

3anmra y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIC. 3AIIUTA
opranusMma ot OosiesHel. UMMyHHas cructema yenoBeka. KieTouHslil u ryMopanbHbIN
UMMYHUTET. Bpoxa€HHbIl 1 npuoOpeTeéHHbIi cnenupuyeckuii UMMYyHUTET. Teopus
KJIOHAIbHO-ceieKTUBHOTO uMMyHuTeTa (II. Dpmux, ®@. M. bepuer, C. Tonerasa).
BocnanurtenbHbie OTBETHI OpraHU3MOB. POJTb BpOXKAEHHOTO UMMYHUTETA B Pa3BUTUHU
CHUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocte W perymsiuds |y ~ OpraHu3MoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3apaxuMocTh U peryssiius y pacTeHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

Hepsnas cucrema u peduiekropHast peryisuus y )KUBOoTHBIX. HepBHas cuctema
u €€ OTaenbl. DBOJIOUMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOW CHUCTEMBI Y
KUBOTHBIX. OTHenBl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexropHas nyra. besycinoBHble U yCI0BHBIE pedIIeKChI.

['ymopanibHasg perynsiuus U SHIOKPUHHAS CHCTEMA JKUBOTHBIX U YEJIOBEKA.
JKeie3bl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBue ropMOHOB. B3auMocBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['umnoranamo-runodusapHas cuctemMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabmuuel u cxembl: «OXHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIE
Bojopociiny, «baktepun», «lIpocteiimuey, «OpraHbl UBETKOBBIX PAaCTCHUN,
«CuctemMbl  OpraHoB  IO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOISN»,
«CTpoeHHe JHCTOBOM IUIACTHUHKW», «TKaHU KUBOTHBIX», «CKeleT YeloBeKay,
«ITumeBapurenbHas cucreMa», «KpoBeHOocHas cucteMay, «/lpIxaTenbHasi CUCTEMAY,
«HepBHas cucremay, «Koxa», «MpleuHast cucteMay, « BplienuTenbHas cucTeMay,
«OHIOKPUHHAS CHUCTEMAY, «CTtpoeHue MBILILIBDY, «AMMyHHTETY,
«KumeynononoctHeie», «CxemMa MNUTaHUS pacTeHUil», «KpOBEHOCHBIE CHCTEMBI
MMO3BOHOYHBIX  JKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHE IUJIaHAPUNY,
«BuyTpennee ctpoeHue AOXKAEBOTO uepBs», «HepBHas cucrema pwid», «HepBHas
cucrema Jsarymkn», «HepBHas cucrema mpecMmbikaromuxcsa», «HepBHas cucrema
nruny, «HepBHas cucrema miekonurtaromux», «HepBHas cucrema uenoBekay,
«Pedexcy.

OGopynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENApaThl OJHOKICTOYHBIX
OpPraHu3MoOB, MHKpOIIpENapaTbl TKAHEW, PAKOBUHBI MOJUIKOCKOB, KOJUICKIIUU
HAaCEKOMBIX, HUIJIOKOKHX, >XKMBbIE HK3EMIUIAPbl KOMHATHBIX pAacTeHUH, repoapuu



pacTeHUl pa3HBIX OTJEJIOB, BIAXHBIE TMpEnaparbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJIJIEKIIUM OECIMO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
o0opy/lI0BaHMUE AJI1 JIEMOHCTPALUK MOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTEHUM,
pacuiernieHus Kpaxmana 1 OeJIKoB 1o AecTBUEM (EepMEHTOB, 000OpPYIOBaHUE IS
JEMOHCTPALMHA OIBITOB I10 U3MEPECHUIO XKU3HEHHOM €MKOCTH JIETKMX, MEXaHU3Ma
JIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3ra Pa3IuYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUI.

JlaboparopHasi pabora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrojioe (BKJIIouYas BET€TaTUBHOE) U
nojoBoe. Buael  Oecmoioro  pasMHOXKEHMs:  MOYKOBaHHWE,  CHOPYJISALIMA,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuHoxxeHue. lloyoBeie Ki€TKH, WAM rameThl. Meio3. Craauu
Mmeno3a. [loBegenne xpomocom B Menose. Kpoccunroep. buonornueckuit cMbICa
Mei03a U MOJIOBOTO mpolecca. Meio3 u ero MecTo B )KU3HEHHOM IHKJIE OPTaHU3MOB.

[IpenzapoasiieBoe pasButue. ['ameroreHes y KMBOTHBIX. [I0J0BBIE JKENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne ©  AMOpPUOHANBHOE pa3BUTHE KUBOTHBIX. CHoCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuanBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPUOIIOTHS — HayKa O
Pa3BUTHUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 2na8HbIX NpobIeM IMOPUOTOSUU.
Konyenyus mopghozernos u mooenu mopgocenesa. Ctagum sMOpruorenesa >k uBOTHBIX
(ma mpumepe nsarymku). po6nenue. Tunsl npoOnenus. /Jemepmunuposannoe u
HedepMuHuposanrnoe OpobaeHue. bnacmyna, munvt oOnacmyn. OCOOEHHOCTH
IpOOJICHUST MIICKOMUTAIONIUX. 3apOJbIIIEBbIE JUCTKU (TacTpymsius). 3akiajgka
OpPraHoB M TKaHEHd W3 3apOoJBILIEBBIX JUCTKOB. B3auMHOe BIWsSHUE 4YacTen
pa3BHUBAIOIIETOCS 3apojbliia (dMOpHOHANbHAS WHAYKIMS). 3akiajka I[IaHa
CTPOCHHMSI >KMBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUII TEHOB.
Brnusinue Ha SMOpHOHATIFHOE PA3BUTHE PA3ITUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue >xuBOTHBIX. [locTomMOpuoHanbHBIM mnepuoa. l[Ipsamoe wu
HernpsaMoe pa3Butue. Pazsutre ¢ MeraMopd030M y O€CII03BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buHonoruueckoe 3Haye€HHWE MPSIMOTO W HENPSIMOrO pPa3BUTHS, HUX
pacrpocTpaHeHue B npupojie. Tumbl pocta KUBOTHBIX. DAKTOPHI PETYISLUN POCTA
KUBOTHBIX W 4YenmoBeka. CTaguu MOCTIMOPHOHATHHOTO PAa3BUTHS Y KUBOTHBIX W
yenoBeka. [leproast onTorenesa yenoeka. CTapeHHe U CMEPTh KaKk OMOJIOTUYECKHE
IIPOLIECCHI.

PasmHoxenue u pazButue pacteHuil. ['amerodutr u cnopodur. Meito3 B
KU3HEHHOM LIMKJIe pacTeHuid. OOpa3zoBaHue CIOp B mpoliecce Mero3a. ['ameTorenes



y pacteHuid. OnI0AOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTUE CEMECHHU.

MexaHu3MBbl pETyJsLMYA OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpersr: C. I'. HaBamun, X. lneman.

Tabmumel U cxeMmbl: «BereratuBHOoe pa3MHOXeHHE», «Tumbl Oecroyioro
pasMHOXEHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAAbI», «Pa3MHOKEHUE 3BIVICHBIY,
«Pa3MHOXeHne TuaApb», «Meio3», «Xpomocombl», «l'amerorenes», «CtpoeHue
SUIEKIETKM M crepMaro3onga», «OCHOBHBIE CTaauu OHTOreHeza», «lIpsmoe u
HEMPSIMOE pa3BUTHEY, «PazBuTre Maiickoro xykay», «PazButue capanumny, «Pa3sutue
JATYIIKWY, «/[BOMHOE OTII0IOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpOoeHUE CEMSH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX pAacTeHU», « KU3HEHHBIA LMK MOPCKON KaIlyCThI»,
«OKW3HEHHBIN UK MXa», « KU3HEHHBIN UK NAOPOTHUKAY», «KU3HEHHBIN LUK
COCHBI».

O6GopynoBaHUEe: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl SHUIICKICTOK U
CIIEpMAaTO30M/I0B, MOJIENb «I MK pa3BUTHUS JIATYIIKW.

JlaGopaTropHas padora «/3yueHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

IIpakTnueckass padora «BpIsBIEHHE NPU3HAKOB CXOACTBA 3apOIBIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGopatopuas padora «CTpoeHHE OpPraHoB pPa3MHOXXEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eHeTMKa — HayKa O HACJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropust ctaHOBICHUS M Pa3BUTHUS TCHETUKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Poib OT€YECTBEHHBIX YUYEHBIX B Pa3BUTHUU T'€HETHKHU.
Pa6oter H. K. Konprioa, H. . BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenxo,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATHUS U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE IPU3HAKU, IJOMUHAHTHBIM W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAsI JTUHUS, THOPUIBI, TEHOTHUII, (DEHOTHII.

OcHOBHEIE METO/IbI TCHETUKU: TUOPHUIOJTIOTHUCCKUH, LU TOJIOTUUYECCKUH,
MOJICKy.]'IprHO-FeHeTquCKHﬁ.
JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Komnsros, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuyenko, H. B.
Tumodeen-PecoBckmii.

Tabmuibl ¥ cxeMbl: «MeTobl TeHETUKNY, «CXeMbI CKPEIIMBAHMS.

JlabopaTtopHnas  padora  «J/Ipo3oduna Kak  OOBEKT T'E€HETUYECKHUX
HCCIICI0OBAHUI .

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpunnoe ckpemuBanue. IlepBblii  3akoH MeHnens — 3akoH
eAMHO00pa3us THOpUI0B NepBoro nokosnenus. Ilpasmio nomuHupoBanus. Bropoi
3aKOH Menzens — 3aKOH pacUICIUICHUS MPU3HAKOB. [IUTOIOrMYECKHE OCHOBBI
MOHOTMOPHUIHOTO CKpelrBaHus. ['unore3a 4ucToThl ramer.

AHanu3upyroniee ckpemuBanue. [IpoMeXyTOUHBIN XapakTep HacleIOBaHUS.
Pacmiennenre npu3HakoB IIpY HEIIOJIHOM JOMUHUPOBAHUM.

JHuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBUCUMOTO
HacJeJ10BaHus NMPU3HAKOB. L{uToNornueckre OCHOBbI TUTMOPUAHOTO CKPEILIMBAHHUS.

CuemnienHoe HacnenoBaHue npusHakoB. Pab6orel T. Moprana. CuemieHHoe
HacJIeI0BaHue I'eHOB, HAPYILIECHUE CLEIUICHUs MEXy N'eHaMU. XpOMOCOMHAas TeOpus
HACJIEACTBEHHOCTH.

I'eneTtuka mona. XpOMOCOMHBI MEXaHU3M OIpEIEIEHUs Ioia. AyTOCOMBI U
IIOJIOBBIE  XpOMOCOMBI. ['OMOraMeTHelii M reTeporaMeTHb 1os. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpOMOCOM. HaciienoBanue pu3HaKoB, CLEIUICHHBIX C ITOJIOM.

I'enorun kak nemnocrtHas cucreMa. llneiorponus — MHOKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHBIM ayuenus3M. B3aumozaencTBue HeasleabHbIX TI'E€HOB.
KomniementapHocTs. Onuctas. [lonumepusi.

['eHeTnUeCKM KOHTPOJIb Pa3BUTHS PACTEHUN, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3n0IOrNYeCcKNX MPOLECCOB, IOBEIEHUS U KOTHUTUBHBIX QyHKIUH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJACHUCTBUS «XO3IMH — IMapa3uT» M

«XO3MH — MHUKpOOMOM». ['‘eHeTHYeckHe acmeKThl KOHTPOJIA U HM3MEHEHHUs
HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHUIX KJIETOK U OpPTaHU3MOB.
JdeMoHCcTpamuun

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

Tabmumper u cxemsl: «IlepBwlif U BTOpOM 3akoHBl MeHmens», «TpeTuil 3aKoH
Mennens», «AHaIM3UpylOLlee CKpeluBaHue», «HemoiiHoe AOMUHUpOBaHUEY,
«CrerieHHoe HaclieJoBaHWE TMPHU3HAKOB Y Apo3oduiby, «['eHeTHka moman,
«Kapuotunn  dgenmomeka», «Kapuotun apozoduns»y, «KapuoTum — OTHIB,
«MHOXEeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

O6opynoBaHue: MOJENb IS IEMOHCTPAIIMK 3aKOHOB €TMHO00pa3us TuOpHI0B
[IEPBOr0 MOKOJICHUS Y PACLIECIUICHUS IPU3HAKOB, MOJIEJb I IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOI'0 HACJIEAOBaHUS MPU3HAKOB, MOJEIb JJIsI JEMOHCTPALUU CLUEIUIEHHOTO
HACJIeI0BaHUS MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpozodumay.

IIpakTnueckass pabGora «l3yueHue  pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PUITBI».

IIpakTnueckass  padora  «/3yyeHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHma U cpelbl Opu  (POPMHUPOBAHUM  (PEHOTHIIA.
N3menunBOCTh Mpu3HAKOB. KadyeCcTBEHHbIE M KOJIMYECTBEHHbIC NPU3HAKHU. Buibl
W3MEHYMBOCTH: HEHACIICICTBEHHAS W HACJICICTBEHHAS.



MoaudukanuonHass U3MEHYUBOCTb. Ponb cpenpl B GopMUpOBaHUU
MOAU(PUKALMOHHON n3MeHunBoCcTH. Hopma peakiuu npuszHaka. BapuanmoHHbsli psija
u BapuanuvonHas kpuBas (B. HWoranncen). CBolicTBa Moau(pUKAITMOHHOMN
M3MEHYHUBOCTH.

I'eHoTunuueckass U3MEHYMBOCTh. CBOMCTBA M€HOTUINUYECKOW M3MEHYMBOCTH.
Bunapl reHOTUIIMYECKOW N3MEHUUBOCTH: KOMOWMHATUBHASI, MyTAaI[MOHHAS.

KomOunaTuBHas W3MEHUMBOCTh. MeH03 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW M3MEHUYMBOCTHU. POJIb KOMOMHATHBHOW M3MEHUMBOCTU B CO3JIaHUU
T€HETUYECKOr0 pa3Ho0Opa3usi B mpejiesiax OJJHOro BU/IA.

MyTanmoHHass HW3MEHYMBOCTh. BHAbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYLUUMPOBAHHBIE  MyTaluu. SaepHeie U
nuToria3MaTuyeckue mytanuu. CoMaTUYecKMe W TOJOBble MyTanuu. [IpuyuHb
BO3HUKHOBEHUS MyTanuid. MyTareHbel M WX BJIMSHHE Ha  OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIliecca. 3aKOH TOMOJIOTMYECKUX pPsIOB B
HacieacTBeHHoW u3aMmeHunBocTu (H.M. BaBuior). BHesnepHas uW3MEHYHMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa U 3SNUSEHOMUKA, PONb  INUSEHEMUYECKUX ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdeMoHCcTpamuun

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

Tabmuuet w  cxembl: «Buasl u3MeHuuBoCcTHY, «MonudukannonHas
U3MEHUYMBOCThY», «KoMOUHAaTHBHAS U3BMEHUMBOCThY, «Meno3y», «OmIo10TBOPEHHUEY,
«["eneTnyeckue 3a00eBaHus YeTOBEKa», «BUIbl MyTaruity.

OO6opynoBaHue: XUBbIE M TepOapHbIE SK3EMIUIIPbl KOMHATHBIX pPAaCTCHHIA,
pucyHku (potorpadun) )KUBOTHBIX C PA3TMYHBIMU BUJAMU W3MEHUHUBOCTH.

JlaGopaTopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAMOHHON  M3MEHYMBOCTH. [locTpoeHne BapHallMOHHOTO psAga U
BAPHUALMOHHOW KPUBOI».

IIpakTuyeckas padora «Mytanuun y gapo3oduiasl  (Ha  TOTOBBIX
MHUKPOIIpEnapaTax).

Tema 14. I'eHeTuKa YesiOBeKA

Kapuorun uyenoseka. MexayHapongHas nporpaMma HCCIEAOBAaHUS T'€HOMA
yesoBeka. MeTobl n3yueHUsl TEHETUKHU YEJIOBEKa: TeHealornueckui, OJIM3HEOBbIH,
LUTOT€HETUYECKU U, TTOMYIALMOHHO-CTATUCTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKHHM.
CoBpeMeHHOE  ONpeJeieHue TEeHOTUMNAa: IOJHOTEHOMHOE  CEKBEHHpPOBAaHUE,
TEHOTUIIMPOBaHUE, B TOM uyucie ¢ nomombio [I[[P-ananmu3a. HacmencrBeHHbie
3a0oneBaHusl 4YenoBeKka. | €HHbIE W XPOMOCOMHBIE 0OJe3HM uesioBeka. boiesnu ¢
HACJIEICTBEHHON MPEAPACTIONIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TEHETHUKU B
MPEJOTBPAIICHUN M JICUEHUU TEHETUYECKUX 3a0oJjieBaHUM uelioBeka. Meauko-
FEHETHYECKOE KOHCYJbTUpOBaHHE. CTBONOBbIE KIETKHU. [IOHSATHE «T€HETMYECKOTO



rpy3a». ITUYECKHE aCMEKThl UCCIEIOBAaHUM B 00JACTU pENaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TMOBBINIEHHOW UYYBCTBUTEIBLHOCTH 4YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXKarolie cpenbl. ['eHeTnueckas
MPEPACTIONOKEHHOCTh YEI0BEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmunpl 1 cxembl: «Kapuotumn uenoBekay, «MeTOAbl M3yYCHUSI TEHETUKHU
yeJIoBeKay, «I eHeTnuecKne 3a00JIEBaHUS YEIOBEKA.

IIpakTuyeckas padora «CocTaBiaeHUE U aHAIU3 POJIOCIOBHON.

Tema 15. Cennekuusi OpraHu3MoB

JloMecTukaius u CeNeKIus. 3apOokKIACHUE CEICKIINU U JOMECTUKALIMU. YUYSHUE
H. W. BaBuwioBa o lleHTpax NOpOUCXOXKIAEHUS M MHOTO00pa3vs KYJIbTYPHBIX
pactenuii. Posib cenekuuu B CO3JJaHUM COPTOB PACTEHHI U MTOPOJ KUBOTHBIX. COPT,
nopojia, mMTaMM. 3aKOH TOMOJIOTUYECKUX PAJOB B HACJIEICTBEHHOW M3MEHYMBOCTHU
H. W. BaBunoga, ero 3nHaueHue Jjisi CEIESKIIMOHHOU PabOTHI.

Meronbl cenekuMoHHON paboThl. McKyccTBEHHBIM OTOOpP: MAaccoBbIA H
WHJIUBUYaTbHbIN. OTaIbl KOMOHMHAIIMOHHOM CEJICKIIUM. HcnpiTanue
Ipou3BOAUTENEH IO MOTOMCTBY. OTOOD M0 F€HOTHUITY C TIOMOIIBIO OLICHKH (heHOTHUTIA
MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ TToMoIk0 aHam3a JIHK.

HckyccTBeHHBINM MyTareHes Kak MeTO/1 CeJIEKITMOHHOM paboThl. PaguannoHHbIH
U XUMHYECKUN MyTareHe3 Kak ICTOUHHK MyTaIlui y KyJbTYPHBIX (hOPM OPraHU3MOB.
Hcrnonp30Banne reHOMHOTO pPeAaKTUPOBAHMS U METO10B pekoMOnHaHTHBIX JIHK mist
MOJIYYEHHSI HUCXOHOTO MaTepurasa il CEJICKIUU.

[Tomyuenue MOJUIIONUOB. BayTtpuBumoBas rUOpHUIM3aIIHS.
brnu3kopoacTBEeHHOE CKpeluBanue, WiIu MHOpUIUHT. HepoicTBeHHOE CKpelIBaHue,
Wi ayTopuauHr. l'erepo3uc W ero npwuMHBL Mcrmonb3oBaHWE TeTepo3uca B
cenexkumu. OtnanéHHas rubOpuausanusa. I[Ipeomonenue OecTuUIONUS MEXBHUIOBBIX
ruOpuI0B. JJOCTHKEHUS CEIICKIIMN PACTEHUH M )KUBOTHBIX. «3€1EHAS PeBONIOYUSY.

CoxpaHeHue U U3y4YeHUE N'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX
TUKUX POAWYCH ISl CO3/IaHUsI HOBBIX COPTOB M THOPHJIOB CEIBCKOXO03SMCTBEHHBIX
KYJbTYp. MH3yuenue, coxpanenue u yYnpaeieHue 2eHemuyecKuUMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX  HCUBOMHBLIX 6 Yeadx YAyYyuleHus
Cywecmeyrowux U Cco30aHus HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX Mem0o008 HAYYHBIX UCCIIe008AHUl, Nepedosbix udel u
NepCneKmuBHbIX MexHoN02UlL.

JdemoHcTpanuun

[Toptpers: H. W. BaBunos, 1. B. Mwuuypun, I'. JI. Kapneuenko, II. IL
Jlykesinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabmunbl U cxembl: «L{eHTpBl MPOUCXOXKACHUS U MHOTO00Opa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOW W3MEHYMBOCTH,
«Metonsl cenekiuny, «Otnanéanas rudpuanzamnus», «MyTtareHesy.



JlabopaTopHas padora «/3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUH U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «I3ydueHrne METOJIOB CEJIEKIIUN PACTCHUL.

IIpakTnuyeckas padora «lIpuBruBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOABI M JOCTWXKEHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN
y4acTOK, B TETUIMYHOE X035UCTBO, B TAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO
LIEHTPa)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAsS OHOJIOTHUS

OOBeKThl, HCMOJb3yeMble B OMOTEXHOJOTUM, — KIJIETOYHBIE U TKAHEBbHIC
KyJIbTYpPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTUKa. TpaauiiuoHHass OMOTEXHOIOTHS:
xJieOomneyeHue, MOJTy4YEeHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICJIHE.
MukpoOuonornueckuit cuHTe3. OOBEKTHI MHUKPOOUOJIOTUUECKUX TEXHOJIOTHH.
[TpousBojicTBO Oenika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LI€JICHANIPABICHHOTO M3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C II€JIbIO MOJYUYE€HUS OPTaHU3MOB M MX KOMIIOHEHTOB,
COJICpIKaIllUX HE BCTPEUAIOIIUECS B MIPUPOJIC OMOCUHTETUYECKUE MY TH.

Knerounass uHxeHepus. MeTosibl KyJbTypbl KJIE€TOK M TKaHEW pacTEHU U
KUBOTHBIX. Kpuobanku. Comarudeckas THOpUIU3alUg W COMATHYECKUH
smOpuorene3. lcmonap3oBaHHE TAaIIONJAOB B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3zoeanue MOHOKIOHANbHBIX U NOJIUKIOHATILHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIMs
AUIEKIETOK ¥ KJIOHUPOBAHUE JKMUBOTHBIX. MeTOA TpaHCIUIAaHTALMU SIIEP KIIETOK.
Texnonocuu 0300posaenuss, KyIbmMuUeUpPOBAHUs U MUKPOKIOHAILHO20 PA3SMHONICEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas HWHXeHepusa. VICKYyCCTBEHHBIM CHHTE3 TE€HA WU
koHcTpyupoBanue pexomouHanTtHbix JAHK. Cozdanue mpamnceennvix opeanuszmos.
JlocTH>KEeHUsI U IEPCHEKTUBBI XPOMOCOMHOM U T€HHOW MHXKEHEPUU. DKOJIOTUYECKHUE
U 3TUYECKHE NPOOIEMbI TEHHOW HHXXEHEPHUU.

MenunuHckue OmorexHonorur. IloctreHomHuas mudposas memununa. TTLP-
JTUarHOCTHKAa. MeTaOoJIOMHBIN aHallu3, TEHOIEHTPUYCCKUM aHaau3 IpoTeoMa
YEJI0BEKa JJIsl OLIEHKU COCTOSIHUSL €0 340pOBbs. VCrob30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnast Tepanusi paka. 3D-Onounxenepus sl pa3pabOTKU PyHIAMEHTATbHBIX
OCHOB MEJHUIMHCKUX TEXHOJIOTMW, CO3/1aHUS KOMIUIEKCHBIX TKAHEW COYETAHUEM
TEXHOJOTUN TpEXMepHOTro OWOnmpWHTHHTa W ckaddonauHra I pemeHus 3aaad
MEPCOHATM3UPOBAHHOW MEAVLINHBI.

Co3nmanre BEKTOPHBIX BAaKIMH C IIEJbI0 00ecTedeHuss KOMOWHWUPOBAHHOU
3amuTel 0T Bo3Oynuteneid OPBU, ycTtaHoBieHUE MOJIEKYISIPHBIX MEXaHU3MOB
dbynkunonuposanuss PHK-conepxamux BHpPYCOB, BBI3BIBAIOIINX OCO00 OMAacHbIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn



Tabmuiel 1 cxembl: «lcmonp3oBaHUE MHUKPOOPTAHU3MOB B MPOMBITIUICHHOM
pou3BoICTBEY, «KneTouHas nmxeHepus», «I eHHass HHKESHEPHUS».

JlabopaTopHas pabora «/3yueHrne 00HEKTOB OMOTEXHOIOTHUN.

IIpakTuuyeckas padora «llomydeHre MOTOYHOKUCIBIX TTPOTYKTOBY.

OKcKypeusi  «bHOTEXHONOTHS — BaKHEHIIAash MPOU3BOAMTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoimuecTBO 4acoB DIeKTPOHHbIE
HaumenoBanue
Ne KOHTPOJ'[], (III/I(l)pOBBIe)
pasiesioB U TeM IMpakTHYecKu
n/n Bcero HBIE oOpa3zoBaTebHbIE
NpPorpamMmbl e padoThI
paéoThI pecypchbl
bu6mmoreka [{OK
1 b 1
HOIOTHA Kak Hayxa https://m.edsoo.ru/7f41cc74
” JKuBbIE CHCTEMBI M UX ) bubmmoreka [{OK
U3y4eHHe https://m.edsoo.ru/7f41cc74
3 Buosnorus kiuerku 2 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
4 XuMuueckas 10 1 bubmmoreka [{OK
OpraHu3alys KICeTKA https://m.edsoo.ru/7f41cc74
5 Crpoenue U GyHKIIUH 3 1 ’ bubnuorexa [JOK
KJIETKA https://m.edsoo.ru/7f41cc74
6 1? 66:[361:1 BZIII;;:T:;: TUU B 9 1 bubmorexa LIOK
Peppatll P https://m.edsoo.ru/7f41cc74
KJIETKE
7 E;;TIII::B;I;TH 9 05 bu6moreka [IOK
pMatt . ' https://m.edsoo.ru/7f41cc74
peanuzanys e€ B KIETKE
JKU3HEHHBIN LUK bu6moreka [IOK
8 6 1 1
KIIETKH https://m.edsoo.ru/7f41cc74
Crpoenue v GyHKIHH bu6mmoreka [JOK
9 17 15
OpraHu3MOB https://m.edsoo.ru/7f41cc74
PasMHOXeHUE U bu6mmoreka [JOK
10 8 15
pa3sBUTHE OPraHU3MOB https://m.edsoo.ru/7f41cc74
I'eneruka — Hayka o
HACJIENCTBEHHOCTH U bubmuoreka [JOK
11 2 1 0.5
A3MEHYHUBOCTU https://m.edsoo.ru/7f41cc74
OpraHu3MOB
3aKOHOMEPHOCTH bubnuoreka [JOK
12 10 1
HACIIEACTBEHHOCTU https://m.edsoo.ru/7f41cc74
3aKOHOMEpPHOCTH bubnunoreka [JOK
13 6 1
M3MEHYUBOCTH https://m.edsoo.ru/7f41cc74
14 I'enernka uenoBeka 3 0.5 Eubmorexa OK
https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
15 C 4 1
CHICKII OPTanHsMon https://m.edsoo.ru/7f41cc74
BI/IOTCXHOHOFI/IH n
16 CUHTETHYECKas 4 1 Eubmiorexa OK

ouoJsorus

https://m.edsoo.ru/7f41cc74
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