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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 110 OWONOrMM HaA YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMWA K pe3yidbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMBbl CPEAHET0 OOIIEro 0Opa3oBaHMUs, MPEACTABICHHBIX B
dI'OC COO, yuebnoro mnana MBOVY «Yepnomopckas CIII Ne3 um. IlynoBkuna
®.D.» Ha 2023/2024 yueOubiii ron (mpukaz ot 31.08.2023 Ne 496), nmporpamMmmbl
Bocniutanuss MbOY «Ueprnomopckas CILI Ne3 um. [lynokuna ®.D.» na 2023/2024
yueOHbIi roa (rmpukas ot 23.08.2023 Ne 454).

VYueOnb1ii ipenmer «buonorus» yriyoséHHoro yposHs u3ydenus (11 kiacc)
ABJIIETCS OJIHUM M3 KOMIIOHEHTOB NpeaMeTHONl oOnactu «EcTecTBEeHHO-Hay4yHBIE
npeametb». CornacHo nonoxeHusiM @I'OC COO npodunbHbIe YyaeOHBIC TPEAMETHI,
u3ydaemMble Ha yYriayOnEHHOM YpOBHE, SBISIOTCS crmocoboM muddepennuanum
oOy4eHHss Ha YPOBHE CpeIHEro oOIiero o0pa3oBaHUSI W MPU3BAHBI OOECIEUUTH
MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM OOIIUM, CpPEIHUM
npoecCHOHAIbHBIM U BBICHIMM O00pa3oBaHuEM. B TO ke Bpemsl KaxAbld U3 3TUX
y4eOHBIX NPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTelIbHBIX, BOCHHUTATENbHBIX M pPa3BUBAIOUIMX 3a/a4, CBS3aHHBIX C
npodopueHTanueit 00ydJalImuUXcss U CTUMYJIHMPOBAHUEM HWHTEpeca K KOHKPETHOU
00J1aCTM HAyYHOT'O 3HAHUWA, CBS3AaHHOTO C OWOJIOTHEH, MEIWIIMHOW, JKOJOTHUECH,
MICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" naér npeacraBiaeHue o Lelu U
3alayax u3y4deHusi yudeOHoro mnpeamera «buonorus» Ha yriayOa€HHOM YpOBHE,
ompenensier o0s3aTenbHOEe (MHBApUAHTHOE) MPEIMETHOE COJEpKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3fenaM MW TemaM, paclpefeNeHne MO  Kiaccam,
PEKOMEHYeT TMOCIEeA0BATEIbHOCTh H3Y4YEHHs Yy4yeOHOro Marepuana Cc Yy4EToOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOIMKM Y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEeN oOyuaromuxcs. B mporpamme mo 6uonoruu peain3oBaH
MPUHIMI TPEEMCTBEHHOCTH C M3YYEHUEM OMOJIOTMHM Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus, Ojarojgaps 4eMy NpoOCMaTpPUBAETCS HAMPABIEHHOCTh Ha MOCIEAYIOIIEe
pa3BUTHE OWOJOTHYECKUX 3HAHWW, OPUEHTHUPOBAHHBIX Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOI' O MUPOBO33PEHMUS, HKOJIOTUYECKOT O MBIIILICHHS,
MPEICTABICHUIN O 3J0POBOM 00pa3e *U3HU, HA BOCITUTAHUE OEPEKHOr0 OTHOIICHUS K
OKpyXarolled npupoaHou cpene. B mporpamme mo OuOMOrMM TakkKe MOKa3aHbI
BO3MOXHOCTH ydueOHOro mpenmera «buonorusi» B peanuzanuu tpedoBanuii ®I'OC
COO k mIaHupyeMbIM JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM PE3yJIbTaTaM
oOydyeHHss M B (OPMUPOBAHMM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIbHOM



JESATENbHOCTH  OOYyYarolUMXCsi MO OCBOCHHUIO  COJEpPKAHUS  OMOJIOTMYECKOIo
o0pa3oBaHus Ha YPOBHE CpeHero o01ero 00pa3oBaHusl.

VYyeOnbiii mpenmer «buosnorus» Ha ypoBHE cpemaHero oOmiero odpa3oBaHUs
3aBepIiaeT OMojJorndeckoe 00pa3oBaHMUE B IIKOJE M OPUECHTUPOBAH HA PACIITUPECHHE
U yriyOJieHHe 3HaHUM 00YyYaromuxcsi 0 JKUBOW MPHUPOJIE, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHON Oumosioruu, >MOpPHOJIOTMM U OMOJIOTMH Pa3BUTHS, TE€HETUKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, IBOOIIMOHHOTO YUCHUS U DKOJIOTHH.

N3ydyenne yuebHOoro mpenmera «bwonorus» Ha yrayOJeHHOM ypPOBHE
OPUEHTHMPOBAHO Ha MOATOTOBKY OOYYAlOIIUXCS K IMOCIENYIOLEMY MOIYYEHHUIO
Ouonormyeckoro  oOpa3oBaHMsi B By3aX M OpraHu3alusix  CpPEIHEro
npodeccruonansHOro obpazoBanusi. OCHOBY €ro COJEp)KaHMsI COCTaBJISET CHUCTEMa
OMOJIOTMYECKUX  3HAHWUW, TOJYYEHHBIX TMPU  HU3YYCHUU  OOYUYaAIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/ejIOB OMOJIOTUM HAa YPOBHE OCHOBHOIO
obmiero obpazoBanus, B 10—11 kiaccax »Tu 3HAHUS TOJY4YalOT pa3BUTHE. Tak,
PaCIIMPEHBI U yIITyOJIeHBl OMOTOTHYECKHE 3HAHUS O PACTCHHSIX, )KHBOTHBIX, IPHOax,
0akTepusx, OpraHu3Me 4esIoBeKa, OOUIMX 3aKOHOMEPHOCTSIX KU3HH, JIOMOJHUTEIHHO
BKJIFOYEHBI OMOJOTUYECKHE CBEICHHUS NPHUKIATHOTO W TIOMCKOBOIO XapakTepa,
KOTOpbIE MOKHO HCHOJb30BaTh KaK OPUEHTUPBI IS TOCJIEAYIOIIEro BBIOOpa
nmpodpeccun. Bo3mokHa  Takke ~ HHTErpanus  OHWOJOTMYECKHX  3HAHUHA  C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJYYECHHBIMU OOYUYAIOIIUMUCS TPU H3YyUYECHUH
(bU3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

Ctpykrypa mnporpammbl 1o ydeOHomy mipeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIM M SBOJIOINMOHHBIN MOIX0/bI K M3y4eHUI0 Ononorun. CoriacHo
UM, M3Yy4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC JISI KUBBIX CHCTEM
pPa3HOTO YpPOBHS OpraHW3alldd, OSBOJIOLUMUA OPraHUYecKoro Mupa Ha 3emIe,
COXpaHEHUs] OMOJOTUYECKOro pazHooOpasus mianersl. Tak, B 10 kiacce u3y4arorcs
OCHOBBI MOJEKYJISIPHOM M KJIETOYHOM OHOJOTHH, SMOpPUOJIOTMU U OHOJOTUH
pPa3BUTHUS, TEHETHUKU M CEJICKIIMH, OUOTEXHOJOTHMM M CHUHTETMYECKOW OHOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HAHUA OOydYaroluxcsi MO OOTaHWKE, 300J0THUH, AHATOMMHH,
(bU3HOIOTHHN YeTTOBEKa.

VYueOnbi  npeamer  «buonorus»  mpu3BaH ~ 00€CHEUUTh  OCBOEHHUE
00y4YarommuMHUCss OMOJIOTUUECKUX TEOPUN M 3aKOHOB, WJEH, MPUHIIMIIOB W MpPaBUI,
JEKAIIUX B OCHOBE COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa, 3HAHUH O
CTPOEHUH, MHOTOOOpa3MM U OCOOCHHOCTSAX KJIETKH, OpraHWU3Ma, IOMYJISIINH,
OMOIIeH03a, PKOCHUCTEMBI, O BBIJAIONIMXCS HAYYHBIX JOCTIKCHUSX, COBPEMEHHBIX
HCCIICJIOBAHUSIX B OWOJIOTHHU, MPUKIATHBIX acleKTaX OMOJOTMYECKUX 3HaHUU. [[s
pa3BUTHS M TOJJEPKaHUS MHTEpeca OOydarolmuxcss K OWOJIOTMU Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUECKOTO MaTepuasa B COACPKAHUUA MPOTrpaMMBbI 110



OMOJOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJIEHHMSI M Pa3BUTHS TOU
WM UHOW 00JIacCTM OMOJIOTUHU, BKIJIAJIOM OTEUECTBEHHBIX M 3apyOE€KHBIX YUEHBIX B
pelIeHNe BAXKHEUIIIUX OMOJIOTUYECKUX U IKOJIOTMUECKUX MPOOIIeM.

Heap n3yuyenus yueOHoOro mpeamera «buonorusi» Ha yriayOia€HHOM ypOBHE —
OBJIaJIcHHE  OOYyYaloIUMHUCS  3HAHUSMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHu3alliy >KUBBIX CUCTEM PA3HOTO paHra M MpUOOpETEeHUE YMEHUHN UCIIONb30BATh
9TH 3HaHUS B (GOPMHPOBAHMM HWHTEpeca K  ONpeneNnéHHON  oOmactu
npo(heCCHOHATBPHOM NIeATENbHOCTH, CBSA3aHHOM C OWONOrHel, WM K BBIOOPY
y4eOHOr0 3aBeIeHUs JJIsl TPOIOHKEHUST OMOIOrHYeCcKOro o0pa3oBaHus.

Hoctxenue 1enu u3ydeHuss yueOHoro mnpenmera  «buomorus»  Ha
yriayOnEHHOM YPOBHE 00€CIIEUMBACTCS PELICHUEM CIIETYIOIINX 3a/4a4:

— OCBOCHHME OOYYalOIUMHCS CUCTEMbl OHOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSIX, KOHIIEMIIUAX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
IpaBWJIaX, COCTABIIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUpAa;
0 CTPOCHHH, MHOT'OOOPa3HH M OCOOCHHOCTSIX OHOJIOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, TMONyJSAlUsa, BHUI, OUOreoleHo3, Ouocdepa); O BBIAAIOIIUXCSA
OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

— O3HaKOMJIEHHE OO0yyaroluxcs ¢ MeToJaMH T[O03HAaHUS JKMBOW MPUPOJBI:
HCCIIEIOBATEIbCKUMU METOAAMH OHOJIOTMYECKMX HayK (MOJIGKYJSIpHOH U
KJIETOYHOM OHWOJIOrHH, 3MOpPHOJIOTMM M OWOJIOTMU pa3BUTHUS, TE€HETHUKU U
CEeJIeKI[MM, OWOTEXHOJIOTMM W CHUHTETHYECKOW OMOJIOTMH, MajJe€OHTOIOTHUH,
AKOJIOTHH);  METOJlaMHU  CaMOCTOSITEIBHOIO  MPOBEJACHUS  OMOJOTMYECKHUX
UCCIIENOBaHU B Jlabopatopun ©W B mpupone (HabmroneHue, HW3MEpEeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

— OBJaZieHUWE  OOyYaroUUMHUCA  YMEHHUSAMH:  CaAMOCTOSITEIBHO  HAaXOAWTh,
AHAIM3UPOBATh W KCIOJIb30BATh OMOJOTMYECKYI0 WH(OPMAIUIO; TMOJIH30BATHCA
OMOJIOrMYECKONM TEPMUHOJIOTMENH M CHMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-DKOHOMMYECKUMHU U SKOJOTHMYECKUMHU
npo0iieMaMH 4YeJI0BEYECTBA; OLEHUBATH IOCJIEICTBHUS CBOEH NEATEIHHOCTH IIO
OTHOILEHUIO K OKpY’Karolleil MpUpOIHON cpene, COOCTBEHHOMY 3I0POBbIO U
3[I0POBBIO  OKPYXKAIOIIUMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEPHI
npounakTUKM MH(EKIIMOHHBIX 3a00JI€BaHUM, MMpaBUjIa MOBEICHUS B MPUPOJIE U
oOecriedeHus1 6€30MaCHOCTH COOCTBEHHOM JKU3HEACSITEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO M TEXHOIEHHOIO XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

— pa3BUTHE y OOYYaIOIIUXCS MHTEUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIJAIOMIUMUCS OTKPBITUAMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSAMH B OMOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMu, METOIOJOTHEH



OMOJIOTMYECKOT0 WCCIIEIOBAHMS, IPOBEACHHUS AKCIIEPUMEHTATBHBIX
UCCJIeIOBaHUM, pelIeHus OMOIOrNYECKUX 3azady, MOJIETTUPOBAHHUS
OMOJIOTNYECKUX OOBEKTOB U MPOIIECCOB;

— BOCHHUTAaHHE y OOYyYalOUIMXCA LIEHHOCTHOTO OTHOIIEHHS K JKUBOM MHpPHPOJIE B
eIOM M K OTIeNbHBIM € OO0BeKTaM U  SBIEHHUSAM; (OPMUPOBAHHE
HKOJIOTHYECKOM, TEeHETMYECKOW TpaMOTHOCTH, OOIEW KYyJbTYpbl MOBEIECHUS B
MPUPOJIE; UHTETPALIH €CTECTBEHHO-HAYUHbIX 3HAaHUH;

— mpuoOpereHne  OOy4YaAIOIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
MPUPOAOIONL30BaHUN (COOIIOIEHNE TpaBWi TMOBEAEHUS B MPUPOJE, OXpPaHbl
BUJIOB, IKOCUCTEM, OHOC(hEPHI), COXpaHEHUU COOCTBEHHOT'O 3/I0POBbS U 310POBbSI
OKpYXaromux Joae (cobmionenus wmep NpoPUIakTUKU — 3a00IeBaHUH,
obecrnieueHne 0e30MacHOCTH >KU3HENEATEIHbHOCTH B UPE3BBIUANHBIX CHTYAIHSIX
OPUPOJHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUs
OMOJIOTMYECKUX 3HAHWUW U YMEHHMM B TTOBCETHEBHOM JKU3HH,

— CO3/1aHHE YCIIOBHUH 711 OCO3HAHHOTO BBHIOOpa OOYYarOIIMMKCS UHIUBUIYaIbHOU
o0pa3oBaTeIbHOM TPaeKTOPHH, CHoCcOOCTBYIOLIEH NocJIeIyIoueMy
po¢eCCHOHATBFHOMY CaMOOTIPEICIICHNIO0, B COOTBETCTBUU C WHINUBUAYATHHBIMU
MHTEepecaMu U MOTPEOHOCTSIMU PETHOHA.

OO1miee 9yMcnO 4acoB, OTBEACHHBIX HAa W3ydyeHUE OMOJOTMU Ha YTIyOJEeHHOM
YpOBHE CpemHero obmero oopasoBanus, coctabiser 102 gaca: B 10 xmacce — 102
yaca (3 yaca B HEJIEIIO).

OT6op opraHu3anMoHHBIX (OPM, METOIAOB M CPEACTB OOydeHHUs OHOIOTUU
OCYILIECTBIISIETCSl ¢ Y4Y€TOM CHEIU(PHUKU €ro COIEp>KaHWsS U HaIlPaBICHHOCTH Ha
NPOAOKEHNE  OMOJOrMYecKOro  oOpa3oBaHMS B OpPraHHU3alUsAX  CPEIHEro
po(ecCHOHaTBLHOrO U BBICIIEr0 00pa3oBaHUsl.

OO0s3aTenbHBIM YCIOBUEM MpU O0YyYEHUH OUOJIOTHUM Ha YriyOJEHHOM YpOBHE
SBIISIETCSl TIPOBENCHHE JTAa0OpaTOpPHBIX U TpakTudeckux pabor. Takke ydactue
00yJaronuxcs B BBHIMOJTHCHUH TPOEKTHBIX M Y4€OHO-HCCIENOBATENbCKUX PadoT,
TeMaTHKa KOTOPBIX OIMpPEAENIeTCs] YYUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUaibHO-
TEXHUYECKUX PECYpPCOB U MECTHBIX IMPUPOJHBIX YCIOBUM.

JInunocthubie pesyabtarbl. OPI'OC COO ycraHaBnuBaeT TpeOOBaHUS K
pe3yabTaTaM OCBOCHUSI OO0YYarOIIUMHUCS TIPOrpaMM CpeaHero odiiero o0pa3oBaHUs:
JUYHOCTHBIE, METANPEIMETHBIE U MPEAMETHBIE.

B cTpykType JNMUHOCTHBIX pPE3ylbTaTOB OCBOCHHSI MPOrpaMMbl MO OHOJIOTHU
BBIJICJICHBI CIIEAYIONIME COCTABJISIONINE: OCO3HAHHME OOYYaIOIIUMUCS POCCHICKON
Ipa)XTaHCKON MJEHTHYHOCTH — TOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSATEIHHOCTH U
CaMOOIIPEICIICHUIO, Haiuyue momueayuy K 00y4eHUI0 OUOJIOTUH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXICHMH JTUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH H



HUCTOPUYECKUX TPAAUIMNA pa3BUTUS OHMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
CcnocobHoCmMb 00YUaIOIINXCSI PYKOBOJACTBOBATHCS B CBOEH JEATEIHOCTH [IEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, MPHUCYIIMMHU CHUCTEME OHMOJIOTMYECKOTro 00pa3oBaHMUS,

Hanu4ue npasoCco3HaHUsi YKOJIOTUIECKON KYIbTYPbI, CHOCOOHOCMU CMA8UmMb TN U

CTPOUTH >KM3HCHHBIC TJIAHBI.

JIngHOCTHBIE pPe3ynbTaThl OCBOCHUS MTPOTPAMMBbI MO OMOJIOTHH JOCTUTAIOTCS B
CIMHCTBE YYeOHOM M BOCIHTATCIIBHOM JEATCIbHOCTH B COOTBETCTBHH C
TPaJUIIMOHHBIMA POCCUNUCKUMU COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMA B OOIIECTBE NpaBUIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT IIpollecCaM CaMOMO3HAHUS, CAMOBOCIMTAHUS M
CaMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEN MO3ULIMHU JUYHOCTU, TATPUOTHU3MA U YBAKECHUS
K 3aKOHY W MNPABOIOPSAJIKY, YEIOBEKY TPYyJa U CTAPIIEMY IOKOJECHUIO, B3aUMHOTO
YBOKEHHS, OEPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACJICIUI0 U TPATULMIM
MHOTOHAlIMOHAJIbHOrO Hapoaa Poccuiickont denepanyu, NpUPOAE U OKPYKAIOIIEH
cpene.

JIngHOCTHBIE pe3yNbTaThl OCBOCHUSI yueOHOro npeamera «buonorusy TOKHbBI
OTpakaTb TOTOBHOCTh U  CIOCOOHOCTh  OOYYalolIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlN{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIUX
TPaIUIMOHHBIM I[EHHOCTSM POCCUHCKOTO OO0IIeCTBa, pacCUIMpEeHUE KU3ZHEHHOTO
OMbITa W ONbITA JACATEIBHOCTH B IPOIECCE pealu3allid OCHOBHBIX HAIpaBJICHUIN
BOCIIUTATEILHOM I€STEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTh TPAXKIAAHCKOM MO3UIMU OOYy4YarOMIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOT0 OOIIECTRA;

e OCO3HaHHE CBOMX KOHCTHUTYIIMOHHBIX NPaB M 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U
MPaBOMNOPSIIKA;

e TOTOBHOCTh K COBMECTHON TBOPYECKOW NESITEILHOCTH MPHU CO3/IaHUM Y4E€OHBIX
IIPOCKTOB, PEIICHUU Yy4eOHBIX M IIO3HABATCIIbHBIX 3aJiad, BBINIOJIHCHUHU
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

e CIHOCOOHOCTH ONpPEACNSITh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOMW KU3HHU U OOBICHITH €E;

e YMCHHME YYHUTBHIBAaTh B CBOHMX JCHCTBHUSIX HEOOXOAUMOCTbh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH ¢ pa3HBIMHU YOCKICHUSAMH, KyJIbTYPHBIMHU ICHHOCTSIMU 1
COLIMAJILHBIM TOJIOKEHUEM;

e TOTOBHOCTH K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBHITIOJIHEHUSI YUCOHBIX,
MO3HABATEJILHBIX W MCCJEI0BATEIbCKUX 3aJ1ad, YBAKUTEIBHOTO OTHOIICHUS K



MHEHHIO OIMOHEHTOB MPU OOCYXIEHUU CIOPHBIX BOMPOCOB OMOJIOTHYECKOTrO
cozepKaHus;
FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS
c(hOpMUPOBAHHOCTb POCCUIMCKONW TPaKIAHCKOM HWIEHTUYHOCTU, MATPUOTHU3MA,
YBAXKEHUS K CBOEMY HApOJy, 4YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHou,
FOPJIOCTH 3a CBOM KpaH, CBOK PonnHy, CBOM S3bIK M KYJIBTYPY, HPOILIOE H
HACTOSIIII€€ MHOTOHAIIMOHAIBHOrO Hapoaa Poccuu;
LIECHHOCTHOE OTHOILIEHUE K MNPUPOJHOMY HACICIUI0 U TMAaMSITHHKAM MPUPOIBI,
JNOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIIE;
CIIOCOOHOCTH OIEHMBATH BKJIAJ] POCCUUCKHMX YUEHBIX B CTAHOBIICHHE U PA3BUTHE
OMOJIOrvy, MOHMMAHUSI 3HAYCHUSI OWOJIOTMM B TMO3HAHWU 3aKOHOB TMPUPOJBI, B
YKU3HU Y€JIOBEKa U COBPEMEHHOT0 OOIIeCTBa;
uaeiHas yO0exJAEHHOCTh, TOTOBHOCTh K CIyXeHuI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHUE JTYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJa;
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS,;
CIIOCOOHOCTh OIICHMBATh CHUTYAIllMI0 W TMPUHAMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIIEro;
OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POIUTEISIM, CO3JAHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPHUHATHS ILEHHOCTEM CEMEMHOW MKU3HU B COOTBETCTBUHU C
TpaguuusMHu HapoJoB Poccnu;

4) 3CTEeTH4eCKOr0 BOCIIUTAHMS:
ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT 0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;
ITIOHMMAHUE SMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NIPUPOBI U €€ HEHHOCTH;
FOTOBHOCTh K CAaMOBBIPAXXECHHUI0O B pa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBJISITH KAYECTBA TBOPYECKOM JTMYHOCTH;

5) ¢usunueckoro BocnuTraHusi, GopMHUpPOBAHMSA KYJBTYPHI 310POBbS U

IMOIIMOHAJIBHOI'O 6H3FOHOJIy‘Il/Iﬂ:

INOHMMaHUE U peaju3alus 340pOBOro U Oe3omacHoro odpasza >KHU3HU (370pOBOE
NUTaHue, COOJIOJCHHE TUTMEHWYECKUX MpaBWJI U HOPM, cOallaHCHPOBAHHBIM
PEKUM 3aHITHA U OTAbIXA, peryisipHas (u3ndecKas aKTHUBHOCTH), OEpeKHOTO,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY (pU3myeckomy u
IICUXUYECKOMY 3/10POBBIO;



MMOHUMAaHHUE [IEHHOCTH MPaBWI UHAUBUYATBHOTO M KOJIJIEKTUBHOTO O€30MacHOr0
NOBEJEHUS B CUTyallUsAX, YTPOXKAIOIINX 3J0POBBIO U )KU3HHU JIFOJIEM;
OCO3HAHHME TOCIEACTBUN U HENPUATHS BPEAHBIX NPHUBBIUEK (YHOTpEOICHHUS
AJIKOT0JI51, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIUTAHMS:
TOTOBHOCTH K TPY/y, OCO3HAHWE [IEHHOCTH MacTepCTBa, TPY10JII00UE;
FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM U  COLMAJIBbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATh M CAMOCTOSTEIIHBHO
BBITIOJIHATH TaKy0 JAESTEIbHOCTD;
UHTEpEC K pa3uuHbIM cdepam MnpodhecCUuOHANIBHOW JesSTEeIbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIK BBIOOp Oynymiel mnpodeccur W peaTu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI,
TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaAHUIO HA IPOTSXKEHUU
BCEH JKU3HHU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:
AKOJIOTMUYECKH 11eTIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CylIeCTBOBAHUS;
MOBBIIIIEHUE YPOBHS  DKOJOTUYECKOW KYJIbTYpbl: TPHUOOPETEHHE  OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJIEACTBUNA IS
OKPYXaoUIEH CPEJIbL;
OCO3HAHUE TJIOOATBHOTO XapakTepa SKOJOTMYECKHX Npo0jeM U MyTel ux

peuieHus;
CIIOCOOHOCTH HMCIOJIB30BaTh NMPUOOpETaEMble MPU U3YUEHUH OUOJIOTMU 3HAHUA U
YMEHUSI  OpU  pelieHud  npodjieM,  CBA3aHHBIX C  palUMOHAIbHBIM

PUPOJIONOJIL30BaHNEM  (COOJIIOJIGHUE TpaBWJ  TOBEICHUS B IPUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHUE PABHOBECHS B 3KOCUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOCheEphl);
AKTUBHOE HENpUATHE ACHUCTBUN, NMPUHOCALIUX BPEI OKPYKAOLIEU NPUPOIHOU
cpene, yMeHHE TTPOTHO3UPOBATh HEOIArONMPHUSATHBIC YKOJIOTHYECKUE TTOCIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUNA U TPEIOTBPAILIATh HX;
HAJIMYUE PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKON KYIbTYPHI,
OITbITa JIEATEIbHOCTH 9KOJIOTHYECKOM HAMNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMU B MO3HABATEIbHON, KOMMYHUKATUBHON M COI[MAJILHOM
MPAKTUKE, TOTOBHOCTM K yYacTUIO B  IPAKTHYECKOM  JACATEIBHOCTH
AKOJIOTMYECKOM HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



e cOpMUPOBAHHOCTb  MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd U OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOT'O HA JHMAJIOre
KYJIBTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

e COBEPIICHCTBOBAHUE S3bIKOBOM M YHUTATEIbCKOM KYJIbTYpbl KakK CpencTBa
B3aMOJICHCTBUS MEXKY JIIOJBMU U MIO3HAHUS MUDPA;

e T[OHUMaHuUE crenudukn OHOJIOrMM KaK HayKH, OCO3HaHUA €€ pOoJIu B
(OpMUpPOBAHUU PAIIMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3JaHUM ILIETOCTHOTO
MIPEACTABICHNUS 00 OKPY>KAIOIIEM MHUPE KaK O €JUHCTBE NPHUPOABI, YEJIOBEKA U
oOuiecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodiieM
COXpaHEHUS IPUPOJHOIO PABHOBECHS,

o yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJii COBPEMEHHOW IMBHJIM3AIINU:
oOecrieyeHus: HOBOrO YPOBHS PA3BUTHSI MEIULMHBI, CO3JaHUE IMEPCIEKTHUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX peuiaTh pPeCcypcHble MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEUECTBa, MOMCKa MyTel BbIX0OAA U3 ITT00AIbHBIX KOJOTMYECKHUX MTPOOJIEM U
obecrieueHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIHLHOMY
MCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMHUPOBAHMIO HOBBIX CTaHIAAPTOB
KU3HU;

e 3aMHTEPECOBAHHOCTH B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUU B LIESIX MOBBIIICHUS
o0Iell KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM YacTh
(PyHKIMOHAJIBHOW T'PAMOTHOCTH OOydaromuxcs, GopMUpyeMOW NpU U3YUEHUH
Oouooruu;

e IIOHUMAHHE CYIIHOCTH METOAOB IIO3HAHMS, HUCIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIONb30BaTh TMOJydaeMble 3HAHHUS [UIA aHalu3a |
OOBSICHEHHUS SBJICHUI OKPYKAIOIIEro MUPA U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKIIOYEHUS HAa OCHOBE Hay4HbIX (AaKTOB U
MUMEIOIIUXCS JaHHBIX C LEJIBIO MOJYyYEeHHs JOCTOBEPHBIX BBIBOJOB;

e CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIONb30BaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX KU3HEHHbBIX CUTYALIUAX;

e OCO3HAaHUE IIEHHOCTM HAyYHOW JESITEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
OPOEKTHYIO U HCCIEA0BATENBCKYIO ACSTEIBHOCTh HHAMBUAYAIBHO U B TPYIIIIE;

e TOTOBHOCTh W  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0O0OpPa30BaHUIO, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHMM MO OHUONOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMHU.

MertanpeameTHble pe3yJbTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (DOPMHUPOBAHHMS MHUPOBO33PEHUS  OOYYarOMINXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHbIE) OOILIEHAYyUYHbIE MOHSATHS, OTPaKarollue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpA U cCleuuuKy METOAOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, HHEPrus, SBJICHHE, IPOILECC,



CHUCTEMa, Hay4YHbIH (HaKT, MPHUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieloBaHue, HaOMI0/IeHue, U3MEPEHHE, SKCIIEPUMEHT U JIPYrue); YHUBEpCAIbHbIE
yuyeOHble  JAcicTBUS  (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIC, pETYyJISTUBHEIC),
oOecrneunBaromue GopMUpoBaHue (PYHKIIMOHATLHONH TPAMOTHOCTH W COIMAIIBHON
KOMIIETEHIUA  OOYYaloIIUXCS;  CHOCOOHOCTh  OOYYaIIMXCA  HMCMOIb30BATh
OCBOCHHBIE MEXIMCUUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U yHUBEPCAIbHbIC
y4eOHbIE IEUCTBYS B TTO3HABATEIHLHON U COITMATBLHOM MPaKTHKE.

B pe3ynbTaTe u3ydeHus OMOJIOruy Ha YPOBHE CPEAHEr0 O0IIEro o0pa3oBaHus y
oOyyaroierocsi 0yayr chopMUpOBaHbI MO3HABATENIbHBIE YHUBEPCAIbHBIE YYEOHBIC
JEUCTBUSI, KOMMYHUKATUBHbBIE YHUBEpCAJIbHbIC y4eOHbIC JEHCTBHUS, PETYJISITUBHBIC
YHUBEpCAIbHBIC YUEOHBIC IEWCTBHS, COBMECTHAS IEATEIbHOCTD.

MeranpenMeTHbIe PEe3yNbTaThl OCBOSHUS MPOTPAMMBI  CPEIHETO OOIIEro
0o0pa30oBaHus JTOJKHBI OTPaXKaTh:

OBinanenue YHHUBepPCAJIbHBIMH yueOHBIMHU MO3HABATEIbHBIMHU
NeHCTBUSIMHU:

1) 6a3oBbIe JJOrHYECKHE TeiCTBHS:

e CaMOCTOSTENIBHO  (OpPMYyJIUpOBaTh W aKTyaIM3UpOBaTh  MPOOJIeMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

e WCIIOJNIB30BaTh TIPH OCBOCHUM 3HAHUN TPUEMBI JIOTHYECKOTO MBIIUICHHS
(aHasin3a, CUHTE3a, CpaBHEHWUs, Kiaccuukaiuu, o00O0OIIEHUs), PACKPHIBATH
CMBIC]T OWOJIOTMYECKUX TIOHATHH (BBIICIATH WX XapaKTEpHbIE TPH3HAKH,
YCTaHABJIMBATH CBS3U C JIPYTUMHU MOHSATUIMH);

e ONpENEIATh IeNU JeATEIBHOCTH, 3aJaBas TapaMeTpbl W KPUTECPUU UX
JTOCTIKEHUS, COOTHOCUTH pE3YIbTaThl JCATEIBHOCTH C IOCTABJICHHBIMHU
HENSIMU;

e KCIIOJIb30BaTh OMOJOTMYECKUE TOHSATHUS JJig OOBACHEHUS (PAKTOB W SIBICHHIA
YKUBOU MIPUPOJIBL;

e CTPOWUTH JIOTUYECKHE pACCYyXICHHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IIO
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTU U MPOTUBOPEYHUS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJITUPOBATH BHIBOJIBI M 3aKIIOUCHUS;

e TPUMEHATH CXEMHO-MOJICIBHBIC CPEACTBA ISl TPEICTABICHUS CYIIECTBECHHBIX
CBS3€H W OTHOIICHWH B HW3YYaeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TaKkKe
POTHUBOPEYUM Pa3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHGOPMAIIMOHHBIX
UCTOYHUKAX;

e pa3pabaThiBaTh IUIaH PEIICHUS] MPOOJIEMbl C YYETOM aHAIU3a UMEIOIIUXCS
MaTepHAIIbHBIX H HEMaTePHATbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHUBBI B JIEATEIHLHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUN ICITCIbHOCTH;

10



KOOPJMHUPOBATH U BHIMIOJIHATH PA0OTYy B YCIOBUSIX PEaIbHOr0, BUPTYAIbHOIO U
KOMOWHHPOBAHHOI'O B3aMMOAECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHNHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€e HCCIENOBATEIbCKHE TeiiCTBHUSA:

BJIaJIeTh HABBIKAMHU Y4E€OHO-MCCIENOBATEIbCKONM M MPOEKTHON N1eATEeNbHOCTH,
HaBbIKaMM  pa3pelieHus MpoOjeM, CHOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSAITEIbHOMY IIOMCKY METOJOB pEIHIEHUs IPAaKTHYECKUX  3ajad,
OPUMEHEHUIO Pa3IUYHbIX METOJ0OB NTO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BUbI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpETaluy, IPeoOpa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYalUsX, B
TOM YHCJI€ IPU CO3aHUU YUEOHBIX U COIIMAIBHBIX IPOEKTOB;

(opMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BJIAJETh HAYYHOHM TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh U (POpPMYyJIHUPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISIT IIPUYMHHO-CJIEJICTBEHHbIE CBSI3M W aKTyaJIM3UpOBATh  3ajauy,
BBIIBUTATh TUIOTE3Y €€ pelIeHUsl, HAXOJUTh apryMEHThI JIJIsl JOKa3aTeabCTBa
CBOMX YTBEPKIICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;
AHAJIM3UPOBATH MOJIYYEHHBIE B XOJ€E PELICHUS 3aJa4d pPe3yJIbTaThl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSX;
J1aBaTh OIICHKY HOBBIM CUTYyalUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;
OCYILIECTBIISTh LIEJICHANIPaBICHHbI MOMCK IIEpEeHOca CPEACTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh TMEPEHOCUTh 3HAHMS B TO3HABATEIbHYI0 M MPAKTHYECKYIO O0JacTH
KU3HEIEATEIBbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE HJIEH, MpeljaraTb OPUTMHAJIbHBIE MOAXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHUKAX MH(pOpMauuu (TEKCTe y4eOHOro
nocoOusi, HAay4YHO-TOMYJSIPHOW JIUTEpaType, OHOJOTMYECKHUX CJIOBApsIX H
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTEepHETE), aHAIM3UPOBATH
UHPOpPMALMIO pa3jIMYHbIX BHJIOB U (OPM TNPEACTaBIEHUS, KPUTUYECKU
OLICHMBATh €€ JJOCTOBEPHOCTh U HENTPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampoCchl W MPUMEHITh PA3IUYHBIE METONbI NPU TOUCKE U
orbope Owuonornueckod wuHOpMaIUM, HEOOXOAUMOW [IJii  BBITOJIHEHUS
y4eOHBIX 3a/1a4;
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OpUOOpEeTaTh OMBIT  HKCIOJB30BaHUS  HMH(POPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUW, COBEPILICHCTBOBATh KYJIbTYPYy AaKTUBHOI'O  MCIIOJIb30BaHMS
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (opMy  MpencTaBiICHHS
Ouonornyeckod uHPopManuud (cXeMbl, TpaduKW, IUarpamMmbl, TaOJIUIBI,
PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KAauecTBE CpeacTBa mnpu pabore ¢
Oouonornueckoit uHGOpMaIMel: TPUMEHATh XUMHUYECKHE, (QHUIUUYECKUE WU
MaTeMaTUYECKUE 3HAKU U CUMBOJBI, (Popmyibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HarJIsAHOCTH;

BJIaJI€Th HABBIKAMH PACIO3HABAHUA M 3aIUTHI HH(OpMAIUKU, HH()OPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

OgyaieHue YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMU 1eCTBUSIMH:

1) o0mmeHue:

OCYUIIECTBJISATh KOMMYHHKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATH B
JMAJIOre WM JUCKYCCUHU MO CYHIECTBY 0OCYXIaeMoil TeMbl (yMEHHUE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYKJIEHUS OTHOCHTEJIBHO BBINOIHEHUS IpeIIaracMou
3a/1a4y, yYUTHIBATh NHTEPECHI U COINIACOBAHHOCTh MO3ULUN IPYIUX YYACTHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpEACTBA OOLIECHUS, IOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHMSI KOH(IUKTHBIX CUTYalUH,
YMETb CMATYaTh KOH(IMKTHI U BECTH MEPETOBOPHI;

BJIQJETh Pa3JUYHBIMU CHOCOOaMU OOIIEHHS W B3aUMOJCHCTBHUS, MOHHUMATH
HAMEPEHUs] JPYruX JIIOJIeW, TMPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyaupoBaTh CBOM BO3PAKEHNUS,
pa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eATeJIbHOCTh:

NOHMMAaTh U MCIIOJIB30BAaTh IMPEUMYIIECTBA KOMAaHIHOW W HMHIWBUYyaJbHOM
paboTel TpW  perieHuH  OMOJIOTMYECKOM  mpoOsieMbl, OOOCHOBBIBATH
HEOOXOJIMMOCTh MPUMEHEHHUS TPYNIOBBIX (DOPM B3aUMOJICUCTBUS MIPHU PELLICHUN
y4eOHOM 3a7a4H;

BbIOMpaTh TEMAaTHUKy W METOAbl COBMECTHBIX JEWUCTBUH C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OpUHUMATh  LEIM  COBMECTHOM  JESATENIbHOCTH,  OpPraHU30BHIBATH U
KOOPJIMHUPOBATh JEHCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBJIAThH IUIAH JIEWCTBHIA,
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pacnpenensTh pojau C y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXKIaThb PE3yJIbTaThbl
COBMECTHOM paboTHl;

OLIEHMBATh KaueCTBO CBOETr0 BKJIaJa M KaXJI0r0 y4yaCcTHHKA KOMaHJbl B OOLIUil
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE€ TMPOEKTHI, OIEHUBATh MJAEU C TO3WIUU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE TOBEACHHE B  Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, OBITh MHUIIMATUBHBIM.
OgyaieHHe YHMBEPCAJIBHBIMH PeryJIsiITUBHBIMH 1eCTBUSIMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OMOOTMYECKUE 3HAHUS ISl BBISIBJICHUS MTPOOJIEM U MX PELICHHUS
B KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpAaTh HAa OCHOBE OHWOJIOTMYECKUMX 3HAHUWA 1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKHM B CBOMX JIEMCTBUSX U IOCTYIIKaX IO OTHOIIEHUIO K KUBOM ITPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO OCYILIECTBIISITh ITO3HABATENBHYIO JEATEIBHOCTh, BBISBIATH
npoOsieMbl, CTaBUTh U (GOPMYIUPOBATH  COOCTBEHHBbIE  3aJayd B
00pa30BaTEIbHON AEATENBHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTHO COCTAaBJIATH IUIAH PELICHUs! MPOOJIEMbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MIPEINOUTEHU;
JieJIaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYIULIMU B Pa3HbIX
o0nacTsX 3HAaHUM, TIOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIAIETh HaBbIKAMU MMO3HABATENILHON PEQIIEKCUU KaK OCO3HAHMS COBEPILAEMBIX
JNEUCTBUH W MBICIUTEIBHBIX IPOLECCOB, UX pE3yJIbTaTOB W OCHOBAaHUM,
UCTOIb30BaTh MPUEMBI peIeKCUU AJs OLIEHKH CHUTYallMH, BBHIOOpA BEPHOTrO
peuieHus;

YMETh OLICHUBaTh PHUCKH M CBOEBPEMEHHO MPUHUMATh pEIICHUS MO UX
CHI)KECHMUIO;
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e TMPUHUMATh MOTHUBBl U AapryMEHTbl JPYrMX TMpU aHAJIU3Ee pPe3yJbTaToOB
NEeATEIbHOCTH;
3) npuHsiTHE CeOSI M IPYTUX:
e TPUHUMATH Ce0sl, TOHNMAsi CBOM HEIOCTATKU U JJOCTOMHCTBA;
e TMPUHUMATh MOTHUBBI W AapryMEHThl JPYrMX TMpU aHaJU3e pPe3yJbTaToB
NEeATEIbHOCTH;
e TMPHU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;
e pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYrOro YEJIOBEKa.
IlpeameTHBIe pe3yabTaTbhl OCBOCHHUS COJEpkKaHUA y4eOHOro TMpeaMera
«buonorusi»» Ha  yriyOJEHHOM YpOBHE OpPHUEHTHUPOBaHbI Ha oOecreyeHue
npoduibHOro 00yueHus odydaromuxcs ouonoruu. OHU BKITIOYAIOT: CHEU(PUIECKUE
JUIsi OMOJIOTMM Hay4HbI€ 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHUIO,
WHTEpIIpeTallul U TMPeoOpa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH IO MOJYYEHHUIO
HOBBIX 3HAHUW M WX MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX, a TAaKKe B peajbHBIX
KUBHEHHBbIX cuTyaiusax. [IpenMeTrHble pe3ylbTaThl NPEACTABIEHbI [0 TOJlaM
W3y4YCHHUS.

[IpenmerHbie pe3ysbTaThl OCBOeHUsS ydeOHoro mnpeamera «buonorusi» B 10
Kacce TOMKHbI OTPaXkaTh:

e CchOpPMHPOBAHHOCTHL 3HAHMK O MECT€ W pPOJAM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KAPTUHBI MUPA, B
MO3HAHUM 3aKOHOB TIPUPOJBI W  PEIICHHH TpoOJieM palMoOHaIbLHOTO
NPUPOIOIIONB30BAHUSA, O BKJIAQJ€ POCCHUCKUX U 3apyOCKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

e BJIAJICHUE CHUCTEMOW  OMOJOrMYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIararone OWOJIOrMYeCKue TEePMUHBI M TOHATHS (KM3HB, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOpPEryJysius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYMUBOCTh, POCT U Pa3BUTHUE), OUOJIOTHYECKUE TEOPUHU
(xnerounas Teopus T. [IBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaciencrBeHHocTd T. Moprana), yaenus (H. Y. BaBunoBa — o mieHTpax
MHOTOOOpa3uss ¥  TPOUCXOXKIEHUS  KYJbTYPHBIX  PACTCHMI), 3aKOHBI
(ennHOOOpa3Usi MOTOMKOB MEPBOr0 MOKOJICHUS, PACIICTUICHUS], YUCTOThI TaMET,
HE3aBUCUMOro HaciemoBanuss [. MeHzgensa, TOMOJIOTMYECKUX PSIIOB B
HacCJIEACTBCHHOM U3MEHYUBOCTH H. . Basuiiosa), MIPUHIIHIIBI
(KOMITJIEMEHTAPHOCTH);

e BJIQJICHUE OCHOBHBIMU METOAAMU HAyYHOrO0 TIO3HAHMS, HCIOIb3YEMbIX B
OMOJIOTMYECKUX MCCIICAOBAHUAX JKUBBIX OOBEKTOB (ONUCAHUE, W3MEPEHUE,
Ha0JII0/ICHHE, SKCTIEPUMEHT);

14



YMEHHUE BBIJICIATh CYIIECTBCHHbIE TPU3HAKW: BHPYCOB, KIETOK MPOKAPHUOT H
9yKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, TpubOB, pacTEHUM, KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OPTraHOB U
CUCTEM  OpraHoB  pacCTEHUH, KUBOTHBIX, YeII0BEKa, IPOIECCOB
KU3HENCATCTLHOCTH, IMPOTEKAIOMIUX B OpPTraHW3Max pAaCcTCHUM, >KMBOTHBIX U
YelloBeKa, OWOJIOTMYECKUX IMPOIIECCOB: OOMEHa BelecTB (MeTabou3M),
NPEBPAIICHUS dHEPTUU, OpOKEHUS, aBTOTPO(GHOTO U TETEPOTPOPHOTO THIIOB
nuTaHusi, (OTOCHHTE3a W XEMOCHUHTE3a, MHUTO03a, MeH03a, TraMeTOoreHesa,
AMOpHOreHesa, NOCTAMOPUOHAIILHOT O pa3BUTHS, pa3MHOXKEHUS,
WHAUBUIYaTLHOTO Pa3BUTHs OpraHu3Ma (OHTOr'€HEe3a), B3aUMOJICUCTBUS T€HOB,
reTepo3uca, NCKYCCTBEHHOI0 0T00pa;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3W MEXKIY OpPTaHOWIAMH KJIETKH W WX
(GYHKIIUSAMH, CTPOSHHUEM KJIETOK Pa3HBIX TKAaHEH W WX (QYHKIUSIMH, MEXTY
opraHaMu M CHCTEMaMH OPTraHOB y PACTECHU, XUBOTHBIX M YEJIOBEKA U UX
GYHKIUAME, MEXKIY CUCTEMaMU OPTaHOB M UX (QYHKIUAMH, MEXIY dTarnaMu
oOMEHa BEIIECTB, OJTallaMd KJICTOYHOTO IMKJIA U JKU3HCHHBIX IIMKJIOB
OpPraHU3MOB, dTallaMd SMOPHOHAJILHOTO Pa3BHTHSI, TCHOTUIIOM U (HEHOTHIIOM,
dbenorunom u pakrTopamu cpepl 0OUTaHNUS;

YMEHHUE BBISBISATH OTJIMYHUTEIIbHBIC MPU3HAKU XKUBBIX CHUCTEM, B TOM YHUCIIEC
pacTeHui, )KUBOTHBIX U YEIOBEKa,;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIUE AapPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CUMBOJIMKY JIJISl TOKA3aTE€IhCTBA POJICTBA OPTAHU3MOB PA3HbBIX
CUCTEMATUYECCKUX TPYIITI,

YMEHHUE perniaTh OMOJOTHYECKHE 3a/1ayH, BBISBISITH MPUIMHHO-CIICACTBEHHBIE
CBS3U MEXIYy HCCIEeIyeMbIMU OHUOJOTHYECKUMHU IMPOLIECCAMH U SBJICHUSIMU,
JIeNIaTh BBIBOJIBI U MPOTHO3bI HA OCHOBAHUH TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATh JIA0OpAaTOpHBIE M MPAaKTHUYECKHE padoThl, COOJII0IAThH
npaBuiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTAaTh THUIIOTE3bl, TPOBEPATh UX  HKCIEPUMEHTAIbHBIMU
cpenctBamu, (GopMyIHpys IeNb HCCIEI0BaHUsA, aHAIU3UPOBATH TMOIYYCHHBIC
pPE3yNbTaThI U JENIaTh BHIBOIBI,

YyMEHHE YYacTBOBaTh B Y4YeOHO-HCCIIENOBATENbCKOW paboTe mo OHOIorHM,
AKOJIOTUU U MEAUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
NyOJMYHO  TMPEACTABIATh  IONYYEHHBIE PE3yJbTaThl HA  YYCHHUYECKHUX
KOH()EepEeHIUSX;

YMEHHUE OIICHUBATh dTUYECKUE aCIIEKThl COBPEMECHHBIX MUCCIICIOBAHUNA B 00IaCTH
OMOJOTMH W MEIUIUHBI (KJIOHUPOBaHUE, HMCKYCCTBEHHOE OIUIOIOTBOPEHHUE,
HAIPABJICHHOE N3MEHEHUE TeHOMA U CO3IaHNE TPAHCTEHHBIX OPTaHU3MOB);
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e YMEHHME OCYIIECTBJISITh OCO3HAHHBIA BBIOOp Oyayiied npodeccuoHanbHON
NESTENbHOCTU B 00JaCTH OMOJIOTUU, MEAUIIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPHH,
CEJNBCKOrO XO035IUCTBA, MUTIEBOMN MIPOMBIIIIEHHOCTH, yrIyOJsTh
MO3HABATEIBHBI ~ WHTEPEC, HAMpPaBJICHHBIM HAa  OCO3HAHHBIM  BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOoI0HKEHUE OMOIOTMYEeCKOro 00pa3oBaHuUs
B OpraHU3alMsIX CPEAHEr0 NPohecCUOHATBHOTO U BBICIIET0 00pa30BaHUS.

COAEPKAHUE OBYUEHUSA

10 kaace

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BuTHs
Oouonoruu. buonoruyeckue HayKu U uzydaembie UMH 1podieMbl. DyHaaMeHTanbHbIE,
MIPUKJIAHBIC U TTIOMCKOBBIC HAYYHBIEC UCCIIEAOBAHUS B OMOJIOTHH.

3HadyeHne Owonoruu B (POPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbel Mupa. IIpodeccun, cBsizaHHble ¢ Ouonorueil. 3HaueHue OHMOJIOTUU B
MPAKTUYECKON  AEATEIbHOCTA 4YEIOBEKA: MEOUIIUHE, CEIbCKOM  XO3SICTBE,
MIPOMBIILJIEHHOCTH, OXPAHE IPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, V.
I'apsen, I'. Mennens, B. U. Bepnanckui, W. I1. IlaBnos, 1. . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3b OHMOJOrMM C JPYrUMHU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Y4YeHHE

JKubie cucTembl Kak npeameT u3ydeHus omnonorun. CBOMCTBA JKUBBIX CHCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, MIUCKPETHOCTh U IEIOCTHOCTh, CIIOXKHOCTh U
YHOPAI0YEHHOCTD CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHU3alMy KUBBIX CHCTEM: MOJIEKYJIAPHBIN, KJIECTOYHbIN, TKAaHEBBIM,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOre0IeHOTUYECKUHN),
ouocdepnsiit. [Iporeccel, mpoucxoAsuire B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU
xuBoro. JKu3Hp kak ¢opMma cymiecTBoBaHus Marepuu. Hayku, mszydaroniue >KuBbIe
CHCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3AIUU.

N3yyenue xuBbIX cucteM. Meroasl Ouosnormyeckoil Hayku. HabGmonenwue,
U3MEPEHUE, SKCIIEPUMEHT, CHUCTeMaTu3auus, MeraaHaius. [loHsTue o 3aBUCUMON U
HE3aBUCUMOW nepeMeHHou. [InannpoBanue skcriepumenta. [loctaHoBKa U MpoBepka
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runote3. Hyneas runote3a. [lonsitue BoIOOpKM U €€ AOCTOBEpHOCTH. Pa3zOpoc B
Ouonornyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3yJIbTaTOB.
IIprunHbI UCKAXKEHUSA PE3YIBTATOB DKCIIEpUMEHTA. [IOHATHE CTaTHCTUYECKOTO TECTA.

JdeMoHCTpanuu

Tabmuupt u  cxembl: «OCHOBHBIE MpU3HAKUA KU3HUY, «buonornyeckue
cucteMbl», «CBOMCTBA )KUBOW MAaTEpPUN», «YPOBHU OpPraHU3AIMU KUBOW IIPUPOIBI»,
«CTpoeHue IKMBOTHOM KJIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI OpraHoB
YeJI0BEUYeCKOoro opranuszmay», «buoreounenosy», «bumochepay, «Metoasl u3yueHUs
KUBOU ITPUPOJBD».

ObopynoBanue: JabopaTopHoe 000pyAOBaHUE MJisi MPOBENCHUS HAOIIOJICHUH,
M3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHuyeckas padora «/crons3oBaHue pa3IMYHBIX METONOB NPHU U3YYEHUU
KUBBIX CUCTEM.

Tema 3. buosiorust KJIeTKu

Knerka — cTpyKTypHO-(pYHKIIMOHAIbHAS €AUHUIIA KUBOTO. VICTOpUS OTKPBITHS
kiaetku. Paborer P. I'yka, A. JleBenryka. Kinerounas teopus (T. IIBann, M.
neitnen, P. BupxoB). OCHOBHbIE MOJIOKEHUSI COBPEMEHHON KJIIETOYHON TEOPHUH.

Metonbl  MONEKYJISIpHOM W KJIETOYHOW  OWOJNIOTUM:  MUKPOCKOIIHSA,
xpomatorpadus, 3ieKTpodope3, METon MEUeHbIX aToMOB, Au(hepeHINATBHOS
LEHTPU(PYTUpOBAHUE, KYIbTUBUPOBAHUE KIIETOK. M3yueHue hukcuposanubix Kiemox.
OnexkTtpoHHass ~ MuUKpockonus.  Kougokanenas — muxpockonus.  Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JemoHcTpanuu

IToptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. IIneinen, P. Bupxos, K. M.
bap.

Tabnuuer U cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIH MHUKPOCKOID,
«HcTopust pa3BUTHS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

I[pakTnueckas padora «/I3ydyeHne METOJOB KJIETOYHOW  OHMOJIOTUU
(xpomarorpadusi, anexkrpodopes, nudbdepenuansaoe nenrpudyruporanue, [11P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKHUI COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMHKPO3JIEMEHTHI. Bona
U e€ poJIb KaK pPACTBOPUTEIS, PEareHra, y4acTue B CTPYKTYPUPOBAHHUU KIIETKH,
TeIUIOperyasiuuu. MuHepaabHbIe BEIIECTBAa KIETKH, UX Ouojormueckas poib. Ponb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBAa KIETKU. buosmormueckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB OenkoB. CTpykTypbl OenkoBOM Mosekynsl. [lepBuunas
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CTpyKTypa Oenka, TMeNnTuaHas CBsA3b. BTopuuHas, TpeTU4YHas, YeTBEpTUYHAsS
cTtpyktypbl.  Jlenarypamus.  CpoiictBa  OenkoB.  Knaccudukauuss — Oenkos.
buonornyeckue pynkuuu 6enkoB. Ilpuonol.

VYrneBoasl. MoHOcaxapuibl, Jucaxapuibl, OJUrocaxapujibl U MOJKHCAXapUbl.
O6mmii 1maH  cTpoeHHs U (PU3MKO-XMMHUYECKHME  CBOWMCTBA  YIJIE€BOOB.
buonornyeckre GyHKIMH YIIIE€BOJOB.

Jlunmuast. ['uapodunsHO-THAPODOOHBIE CcBoOMcTBa. Knaccudukarus aumumos.
Tpurnuuepunsr, ¢ochomunuasl, BOCKH, cTepouasl. buonornueckue GyHKIUU
munuaoB. OO0muMe cBoiicTBa OMOIIOrMYECKUX MEeMOpaH — TEeKy4eCTb, CIIOCOOHOCTh K
CaMO03aMbIKaHHUIO, TIOJYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunel. [Tpunuun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa [JHK
— JIBOMHas criupaib. MectoHaxoxaeHue u ouonorunueckue ¢ynkiuu JTHK. Bums
PHK. ®yukuuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsi3u B Mosiekyine ATO.
buonornueckue ¢pynkuun AT®. BoccTaHOBIIEHHbIE MEPEHOCUUKH, UX (DYHKIHMH B
Kierke. /[pyeue uykneozuompugocgpamer (HT®). CexBenupobanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoNOTHs: OMOXMMHUYECKHE W OMODHU3NYECKHE HCCIEAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIEKYL. Moodenuposarnue cmpyKkmypbl
u yHxyuii buomonexyn u ux Komniekcos. Komnovromepnuolti ouzaiin u opeaHudecKul
cunmes OUOMOIEKYL U UX HENPUPOOHBIX AHATLO208.

JemoHcTpanuu

IToptperst: JI. [lomunr, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKHMBOM MPUPOIIED,
«Pacnpenenenne XUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuuplt u cxembl: «llepuonuueckas TabmuMUa XUMHUYECKUX HIIEMEHTOBY,
«CTpoeHue MoONEKylbl BOIbI», «BemecTtBa B cocTaBe OpranusMoB», «CTpoeHue
MOJIEKYNbI  Oenkay, «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpPOCHHE MOJIEKYI
yraeBoAoBy, «CTpoeHre MOJIEKYJ TUnuAoBY, «HyKkiIenHoBble KUCTOTBD, «CTpoeHHE
MoneKyibsl ATOy.

O6opynoBaHue: XuMU4ecKas 1nocyjia u 000pyoBaHue.

JlaGopaTopHasi padora «OOHapykeHHE OCIKOB C MOMOIIBI KauyeCTBECHHBIX
peaKuuii».

JlaGoparTopHas pabora «ccienoBaHe HYKIEMHOBBIX KHCIIOT, BBIICIECHHBIX
U3 KJIETOK PAa3JIUYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne nu QyHKIUM KJIETKH
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Tunbsl  KJIETOK: dyKapuoTHueckas U Mpokapuotudeckas. CTpyKTypHO-
(byHKUIHOHANIbHBIE 00pa30BaHUS KIETKH.

Crpoenune mpokapuoTHUYecKor KieTKu. Kierounas cTeHka OakTepwii M apxeil.
Oco0eHHOCTH CTPOCHHUS TeTepOTPOPHON U aBTOTPO(PHON MPOKAPUOTUIESCKUX KIIETOK.
MecTo 1 poJib IPOKapHOT B OUOIIEHO3aX.

Crpoenrie U (PYHKIIMOHMPOBAHUE dyKapUOTHUUECKOW KieTkH. [lmaszmaruueckas
MeMOpana (turazmanemma). CTpyKTypa IDIa3MaTudeckor memOpanbl. TpaHcmopt
BEIIECTB Yepe3 IUIa3MaTHUecKyl0 MemMOpaHy: maccuBHBINA (nuddysus, obnerd€éHnas
muddy3ust), akTUBHBbIA (TIEPBUYHBIA W BTOPUYHBIA AKTHBHBIA  TPAHCHOPT).
[Tonynponuniaemocts MeMmOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. OJHIOIMTO3:
MUHOIMTO3, (paroruro3. Dk3ouuTo3. Knerounas crenka. CTpykrypa u (QyHKIUAA
KJIETOYHOM CTEHKU PacTeHHU, puOOB.

[uromna3zma. I{uro3zomb. Llutockener. [BuxeHune nutoruia3mbl. OpraHouisl
kieTkn. OqHOMEMOpaHHbIE OPraHOUbI KJIETKH: dHJoIuiazmatudeckas cetb (JI1C),
anmmapat [onapmku, JU30COMBI, HUX CTpoeHWe U (QYyHKIMU. B3anmocss3b
OJTHOMEMOpPAHHBIX OPraHougoB KJeTKU. CTpoeHHe TpaHYISIPHOIO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ OIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. ['magkuii (arpaHyaspHbIN) SHAOMIA3MATHYECKUN PETUKYIIYM.
CekperopHas Qynkuusa anmnapara [onbmxu. Moouguxayus 6enkoe 6 annapame
Tonvoorcu. Copmuposka 6enxkoe 6 annapame [onvodxcu. TpaHCIOPT BEIIECTB B
kieTke. Bakyonu pacturenbHbix kietok. Kinerounstiit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKH:  MHUTOXOHAPHUHM,  IUIACTHUJBL.
Ipoucxooicoenue mumoxonoputi u niacmud. Cumobuoeenes (K.C. Mepeoickosckutl, JI.
Mapeynuc). Ctpoennie u (QYHKUMH MUTOXOHApUM U TwiacTui. llepBuuHbie,
BTOPUYHBIE U CIIOKHBIE TUIACTHU]IBI (POTOCUHTE3UPYIOUIUX FYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BHICIIMX PACTEHUM.

HememOpannbie opranouabl kieTku CtpoeHwe U (yHKIMH HeMeMOpaHHBIX
OpraHoOM]I0B KJIETKH. Pu6ocomsl. IIpomesrxcymounvle Qunamenme.
MuxkpodunamenTsl.  Akmunogvle  Muxkpoguiamenmul.  MBpIIIEUHBIE  KJIETKH.
Axmunogvle KOMNOHEHMbl HembluleyHblX Kiemok. MukporpyOouku. KiieTounslii
neHtp. CTpoeHHEe ¢ JABMXKEHHE JKTYTHKOB U pecHHUYeK. MHUKpOTpyOOUuKH
uuTomiasmel. Llentpuons. benku, accoyuuposauuvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. MomopHwie 6enxu.

Anpo. OGonouka sigpa, XpoMaTHH, KapuOIUTazMa, SAPBINIKK, WX CTPOCHUE H
byakun.  SnepHsiii  OenkoBbld  MaTpuKkc. [IpocTpaHCTBEHHOE pacIONOKEHUE
XpOMOCOM B HUHTeppazHOM siape. JIyxpomamun u 2emepoxpomamur. benku
XpOMaThHa — THUCTOHBL. Junamuxa sdepHoti o0borouku 6 mumo3ze. Hoephbiil
MPaucnopm.
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Kinerounsie BkmtoueHus. CpaBHUTEIbHAs XAPAKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmumpl u  cxembl: «CTpoeHHE DJYKAPUOTHUECKOW KIETKH», «CTpoeHHue
AKUBOTHOU KJIETKN», «CTpOEHUE PACTUTENbHON KIEeTKH», «CTPOCHHE MUTOXOHIPUNY,
«Anpo», «CTpoeHne NpOKapuOTHIECKOU KIIETKI.

OOopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPONpPENapaTbl PpPacCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTEpUaIbHbIX KIETOK.

Jlabopatopnass  paGora «M3ydyeHue CTPOEHHUS  KIETOK  Pa3IMYHBIX
OpPraHU3MOB).

IIpakTnyeckas padora «13yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

Jlabopatopnas pabGora «MccienoBaHue IUIa3MoiiM3a M JEMUIa3MoOJib3a B
PACTUTENBHBIX KIETKaX».

IIpakTnueckas padora «/3yueHne NBHKEHHUS IIUTOILUIA3Mbl B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelIeCTB M NpeBpalleHie JHEPIHUU B KJIeTKe

AccumMmiALug 1 JUCCUMMIISILUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpoHBINA. YUacTue KHUCIOpOAa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecreyeHue KieTku: npespamienne ATO B 0OMEHHBIX
npoueccax. @DepMEHTATUBHBIM XapakTep peakiuil KIETOYHOro MeTaboiau3ma.
depMeHThI, UX CTPOCHUE, CBOMCTBA U MexaHu3M JeicTBus. KopepmeHTsl. OTanums
(GepMEHTOB OT HEOPraHMYECKHX KaTaJlu3aTopoB. benku-akTUBaTOphl U  OENKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pPEAKUUN OT pa3INYHbIX
(hakTOpOB.

IlepBuYHBI CHUHTE3 OpPraHUYECKHUX BEIIECTB B  KieTke. DOTOCHUHTES.
AHoxcucenHblli U OKcueeHHbll Gomocunmes y oaxkmeputi. Ceemocobuparowue
nueMeHmsl U NUSMEHMbl PeaKkyuoHHo20 yeHnmpa. Poiab XJIOpOIIacTOB B IMpoliEcce
dborocunTeza. CeroBas U TeMHOBas ¢aszbl. Pomoovixarnue, Cs., Cso u CAM-munor
gomocunmesa. IIpogykTuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbIX (akTOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUEHUE (DOTOCHHTESA.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIUE OaKTepuu, Kenezo0aKTepuu, CepoOdaKTepuu, BOJOPOAHBIC
OakTepun. 3HAUCHUE XEMOCHUHTE3A.

AHa3poOHble opraHu3mbl. Buael Opoxenus. IIpogykTel OpoxkeHHsT U HX
UCIIOJIb30BAaHUE  YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBl KaK  OOBEKTHI
OMOTEXHOJIOTUM K BO30YIUTENIH OOJIE3HEH.
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AdpoOHBIE OpraHU3MBbI. DTambl YPHEPTETUUECKOro oOMeHa. [loAroToBUTENbHBIN
sTan. [ nKonu3 — 6eCKUCIOPOAHOE PACIICTNIEHHE TIIFOKO3bI.

buonornueckoe OkucCIIEHWE, WIM KJIETOYHOE JbIxaHue. Poibp MUTOXOHIpUN B
nporeccax Ouonormueckoro okucieHus. lLluknumueckue peakumu. OKHUCIUTENBHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmaser. IlpeumyniecTBa a’poObHOro mnytu oOMeHa
BEIIECTB Tepea aHadpoOHbIM. I(HPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JlemoHcTpanuu

IHoptpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpr 1 cxeMbl: «DoTocHHTE3», «DHEPreTHUYeCKUi oOMeH», «buocuHTe3
oenkay, «CTpoeHue hepMeHTa», «XEMOCUHTE3N.

OO6opynioBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHME JUIsl HPUTOTOBJICHUS
MOCTOSIHHBIX 1 BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHas padora «/3ydyeHne KaTaIUTUIECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTaiasbl)y.

JlaGopaTtopnasi pabora «M3yuyeHue (EPMEHTATUBHOI'O  paclICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX.

Jlabopatopnass  paGora  «CpaBHeHwe mporieccoB  (OTOCHHTE3a |
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHeHUE MPOIECCOB OPOKEHUS U JILIXAHUS».

Tema 7. Hacaeacreennasi uHgopmManus 1 peajin3anus eé B KJIeTKe

Peakuun MatpuyHoro cuure3a. [IpuUHIUIT KOMIUIEMEHTApHOCTH B PEAKLUSIX
MaTpPUYHOIO0 CHHTe3a. Peanu3anusi HaciencTBEHHOW HH(popMauuu. | eHeTmueckuid
Kol, ero cBoictBa. Tpanckpunuuss — wmatpuuHbii cunTe3 PHK. Ilpunuumns
TPAHCKPUINIMHU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ sranbl. Yyactue tpancnoptHeix PHK B OGuocunrese Oenka.
VYcnoBust Ouocunte3a Oenka. KoawpoBanue amuHokucior. Pomp pubocom B
OuocuHTrese Oenka.

Cogpemennvie npedcmaénenusi o cmpoenuu 2eHog. OpraHuzalus reHoma y
MPOKApUOT M 3YKapuOT. Perynsuuss akTUBHOCTHM TE€HOB Yy MpoKapuoT. l'umoresa
ornepoHa (®. XKakob, XK. Mano). MozrexynapHvle mexaHuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomul 2enog. Perymsius oOMEHHBIX
IIPOLIECCOB B KieTKe. KieTounslii romeocras.

Bupycbl — HeksieTouHble (OpPMBI KU3HU U OOJMratHbie mapasuThl. CTpoeHue
NPOCTHIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIl YUK
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JIHK-cooepocawux  eupycos, PHK-cooepocawux eupycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

Bupycubie 3a0oneBanus yenoBeka, >kuBoTHbIX, pactenuit. CIIN]], COVID-19,
COIMAJIbHBIE ¥ MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onvuux maccueos («bigdatar)
CMPYKMYPHBIX Ouosocudeckux danuvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
Ipoecpammupyemvie pynkyuu d6erxos. Cnocobvl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabmunpl u cxembl: «buocunre3 Oenkay, «l'eHeTMdyeckuii Kom», «Bupych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHUE MOIEIIA BUPYCA.

Tema 8. 7Ku3HeHHbI HUKJ KJICTKHU

Knerounséi 1wk, ero mnepuoasl u perynsmus. HWutepdaza u  Mutos.
Oco0OeHHOCTH TIpOIlecCcoB, TpoTekaronmmx B wuHTepdasze. [loaroroBka KIETKH K
JEJICHUIO. IIpecunreTnuecku (MOCTMUTOTHUYECKUM ), CUHTETUYECKUN 151
MMOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI) TIeproIbl UHTEP(]a3bI.

Marpuunsiii cunre3 JIHK — pemmkanusa. Ilpunouner permkamum JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIA  CUHTE3,  AHTUIIAPAJUIEIBHOCTD.
Mexannsm pemmnkannn JIHK. Xpomocomer. Ctpoenne xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTuil. JIUTJIOWaAHBIA U
rariouaHbld  HabOpel  XpomocoM. ['omonoruusHbie  XpoMocombl.  [lonoBwie
XPOMOCOMBI.

Jenenne knerkn — MuTo3. CTauu MUTO3a U MIPOUCXOASIINE B HUX MPOLECCHI.
Tunel muto3a. Kapuoknnes u nuToknHe3. buomornueckoe 3HaueHUE MUTO3A.

Perynsauuss mMuTtOoTHYECKOro uukKia KieTkd. [Iporpammupyemasi KierodHas
rudesnp — anomnTos.

Knerounoe sapo, xpomocombl, (GYHKIIMOHAJIbHAS TEHOMHUKA. Mexanuzmol
npoaughepayuu, ougpepenyuposku, cmapenus u uberu kiemok. «lL{ugpposas
K1emKa» — OuouHgopmamuyeckue mooenu QyHKYuoOHUpOBanUusl K1emxu.

JemoHcTpanuu

Tabmuupl ¥ cxembl: <«OKU3HEHHBIM LMK KIETKW», «Murtosy, «CTpoeHue
xpomocomy, «Pernmukanus [JTHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompenapaThl: «MHUT03 B KIETKax
KOPEIIIKA JTYKa.

JlaGopaTopHas pabora «3yueHue XPOMOCOM Ha TOTOBBIX
MUKPOIIpEnapaTaxy.
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JlaGopaTopHasi pabora «HaOmoneHne MUTO3a B KJIETKAaX KOHYMKAa KOpEIIKa
JyKa (Ha FOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. Ctpoenne u GyHKIUN OPraHU3MOB

buonornueckoe paznoodpaszue opraHu3mMoB. OJHOKIETOYHBIEC, KOJTOHHAJBHBIE,
MHOT'OKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHHUS U KUZHENEATEIbHOCTH OJIHOKJIETOUHBIX OPTraHU3MOB.
baktepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, ApPYyrue
IPOTUCTHI. KOJIOHNaNIbHBIE OPTaHU3MBI.

B3anMocCBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opraHoB. OpraHusm Kak equHoe 1esnoe. ['omeocras.

Txanu pactenuii. TUNbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeIbHAs, MOKPOBHAS,
MPOBOJALIAS, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpoeHus, (YHKUUA U
PAacCIOIOKEHUS TKAHEU B OpraHax pacTeHUM.

TkaHuM J>KMBOTHBIX M 4YElOBEKA. TWUIbI JKUBOTHBIX TKAHEW: SIUTEIUaJIbHAS,
COCIMHUTENbHAs, MbIlIeyHas, HepBHasg. (OCOOEHHOCTH CTpOEHHs, GQYHKIUN U
PACIIONOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble W T€HEpaTHMBHbIE OpraHbl pacTeHuil. OpraHbl u
CUCTEMBI OPraHOB KMBOTHBIX U yenoBeka. OyHKIMY OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opraHuzmoB. Kapkac pacteHuil. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX XKUBOTHBIX. HapykHblli 1 BHyTpeHHUH ckeseT. CTPOCHHUE U THUIIBI
COE€IMHEHUS KOCTEM.

JIBM>KEeHHE OpraHu3MoB. [BHKeHHE OJHOKIETOYHBIX OPTaHU3MOB: aMEOOUTHOE,
KI'YTUKOBOE, DPECHHUYHOE. J[BMKEHME MHOIOKJIETOYHBIX PACTEHHUW: TPOIHU3MBI M
HacTUU. J[BHJKEHHE MHOTI'OKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIIEYHAS] CHUCTEMA.
Pedrnekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanne opranu3mos. [lornomieHne BOAbI, YIIIEKHACIOrO ra3a U MUHEPAJIbHBIX
BEILIECTB pacTeHUsAMU. [IutaHne )KMBOTHBIX. BHYTPUIIONOCTHOE ¥ BHYTPHUKIETOUHOE
nuueBapeue. [IutaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI MHUILEBAPUTEIBHOTO
TpakTa. [IumeBapurenbHblie xene3bl. [IuieBapuTenbHas cucTemMa 4ejIOBeKa.

Hpixanue opranu3MoB. Jlpixanue pacteHuid. Jlpixanue >XMBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe apixanue. JlpIxarenpHas NMOBEPXHOCTb.
XKabepnoe u nérouHoe apixaHue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHMSI JIETKMX MO3BOHOYHBIX  YKUBOTHBIX.
JlpIxaTtenbHas CUCTEMa 4YenoBeKa. MeXaHu3M BEHTWISALUMU JETKUX y MTHL U
MIiIeKonuTaomux. Perymsmus npixanus. J(prxarenbHbie 00BEMBI.

TpaHcropT BeLIECTB Yy OpPraHu3MOB. TpaHCIIOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHocHass cucremMa U €€ Oprassbl.
KpoBeHocHas cuctemMa MO3BOHOUHBIX KUBOTHBIX U yenoBeka. Cepale, KpOBEHOCHbBIE
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cocyabl U KpoBb. Kpyru kpoBooOpaiieHusi. DBONIOUMOHHBIE YCIOKHEHUS CTPOEHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOUHBIX JKUBOTHBIX. PaboTta cepaia u e€ perysuus.

Breinenenue y opranuzmoB. Beinenenue y pacteHnil. Boiaenenue y ;KMBOTHBIX.
CokparurenbHblie Bakyoau. Opransl BeieneHust. @unbTpanus, ceKpenust 1 00paTHoe
BCAChIBAaHWE KaK MEXaHU3Mbl paOOThl OpraHoB BbielieHHs. CBs3b MOJIOCTH Tella C
KPOBEHOCHOW U BBIICIIUTEIIHON CUCTEMaMU. BblfieneHne y T03BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢pyHkuuonupoanue Hegpona. O6pa3oBanre MOUH
y 4eJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpPraHu3moB. Criopsl
OakTepuil U HUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHui. KyTtukyna.
CpencTBa macCUBHOM M XMUMHYECKOM 3aIIUThI. OUTOHIINIBI.

3amuyTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKPOBBI M MX MPOU3BOJHBIC. 3alUTa
opranusma ot 6osne3neil. UMmyHHas cucrema uenoBeka. KiieTouHblil 1 ryMOpasibHbIN
UMMYHUTET. BpoKIE€HHBIN 1 puoOpeTéHHbIN crienuduyeckuii UMMyHHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro ummynurera (I1. Dpnux, ®. M. bepuer, C. Tonerasa).
BocnanurenbHbie OTBETHI OPraHUu3MOB. Pollb BpOKIEHHOIO IMMYHUTETA B Pa3BUTUH
CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxxumocte ©  perymsiuds y  opraHu3MoB.  PasgpaxumMocts  y
OJTHOKJIETOYHBIX OpPraHU3MOB. TakcCHChl. Pa3pa)xuMoCTh M peryisiuus y pacTCHUM.
PocroBble BemecTBa U X 3HaYCHHUE.

HepsHas cuctema u peduiekTopHasi peryisius y >KMBOTHBIX. HepBHas cuctema
n e oTAenbl. OBOJIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI Yy
KUBOTHBIX. OTHENBI TOJIOBHOT'O MO3ra ITO3BOHOYHBIX JKHBOTHBIX. Pednekc u
pednexkTopHas ayra. be3ycioBHbie U yCIOBHbBIE PE(DICKCHI.

I'ymopanpHasg peryianuss U SHAOKPUHHAA CHCTEMA >KUBOTHBIX U YEJIOBEKA.
JKesne3bl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. /[elicTBHE TOPMOHOB. B3auMocBsi3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runogusapHas cucTema.

JleMoHcTpaLUu

[Toprper: U. I1. I1aBnos.

Tabnmuuet uw  cxembl: «OJTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE
Bojopociamy», «bakrepun», «lIpocrenmmue», «Opranbl LIBETKOBBIX PACTEHUI»,
«CHucTeMbl ~ OpraHoB  IO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHEe CTpoecHuE
HaceKoMbIxX», «TkaHu pacreHuit», «KopHeBbie cucrembl», «CTpoeHHE CTEOI»,
«CTpoeHHEe JUCTOBOM IUIACTHUHKW», «TKaHW KUBOTHBIX», «CKEJIeT YeloBeKay,
«IIumeBapurenbHas cucremay, «KpoBeHOCHas cucremay, «llpIxaTenbHas cUCTEMay,
«HepBHas cucremar», «Koxay», «MpbllieyHas cucremMay, «BpiienurenbHas cuctemay,
«OHIOKPUHHAS CUCTEMAY, «CtpoeHue MBIIILBD, «HMmmyHUTETY,
«KumeunononoctHeiey, «Cxema NUTaHUS pacTeHUil», «KpOBEHOCHBIE CHCTEMBI
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MO3BOHOYHBIX  JKUBOTHBIX», «CTpoeHue rulipel», «CTpoeHUE IUIaHAPUN,
«BHyTpeHHee cTpoeHue A0XAEBOro uepss», «HepBHas cuctema pwid», «HepBHas
cuctema Jasarymkn», «HepBHas cucrema mnpecmbikarommxcsy, «HepBHas cucrema
ntuny, «HepBHasi cucrema wmiiekonuTammux», «HepBHas cucTteMa 4enoBeKay,
«Pedmekcy.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKpPONpenapaTbl OJHOKIECTOYHBIX
OpraHMW3MOB, MHKpOMNpenaparbl TKaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH
HACEKOMBIX, WTJIOKOXKHX, J>KUBBIC HK3EMIUISIPHl KOMHATHBIX pacTEeHUW, repbapuun
pacTeHMl  pa3HBIX  OTJEJIOB, BJAXHBIE IMpenapaTbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE ISl IEMOHCTPAIMK MMOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuierieHns Kpaxmana u OelIKoB MoJ JIeWCTBHEM (DEPMEHTOB, 00OpPYAOBAHHUE IS
JEMOHCTPALMU ONBITOB 110 M3MEPEHMUIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHHU3Ma
IbIXaTENbHBIX ABUKEHHM, MOJIENIA TOJIOBHOI'O MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TkaHel pacTEHHII».

JlaGopaTopHasi pabora «/I3ydeHue TKaHEe )KUBOTHBIX).

JlabopaTtopHas padora «/3yueHre opraHoB LIBETKOBOT'O PACTEHHUSI».

Tema 10. PazmHokeHMe U Pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHHUS OpPraHW3MOB: Oecronoe (BKIOYas BETETATUBHOE) U
noysioBoe.  Buapl  O0ecnoioro  pa3MHOXKEHMS:  MOYKOBAaHUE,  CHOPYISLUS,
(dbparmeHTanus, KJIOHUPOBAHUE.

ITonoBoe pasmuoxkeHue. IlonmoBbie KkieTku, WM ramerel. Meho3. Craguu
Mmeno3a. [loBenenne xpomocom B Menosze. Kpoccunrosep. buosornyeckuit cmsIci
Mel03a ¥ II0JIOBOr0 npouecca. Meno3 u ero MeCcTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapossiiieBoe pa3Butue. ['amerorene3 y *UBOTHBIX. [lonoBbie Kelne3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmatorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHUEe W AMOPUOHAIIBHOE  pa3BUTHE  KUBOTHBIX. CrocoObl
OILJIOIOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOIOTHS — HAyKa O
pa3BUTUU OpPraHu3MoB. Mopghoecenez — oona u3 2nagHvlx npoodiem dMOPUOIOSUU.
Konyenyus mopgocenos u mooenu mopgocenesa. Craguu sMOpUOreHe3a KUBOTHBIX
(Ha mpumepe nsarymku). Jpobnenwe. Tumbl apoOneHus. /[Jemepmunuposarnoe u
HedepmunuposanHoe Opobaenue. bnacmyna, munvt oOnacmyn. (OcOOEHHOCTH
JIpOOJIEHUs MJICKOMUTAIOMIUX. 3apOJbIIIeBble JIMCTKUA (TacTpyisiuus). 3akiajaka
OpPraHOB M TKaHEM W3 3apOJBIIIEBbIX JHUCTKOB. B3auMHOE BIMAHME YaCTEH
pa3BHUBAIOLIErOCs 3apojibiiia (3MOpUOHANTbHAS MHAYKIMS). 3aKIaKka IJ1aHa CTPOCHUS
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KHUBOTHOTO KaK PpE3yJbTAT MEPAPXUUYECKUX B3aMMOJCUCTBUIM T€HOB. BinsHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue kuBOTHBIX. [locTomMOpuonanbHbIli mepuon. llpsimoe u
HemnpsiMoe pa3Butue. Pa3zButue ¢ MeraMop(o3oM y OE€CIIO3BOHOYHBIX M TTO3BOHOYHBIX
KMBOTHBIX. bHOIOrMyeckoe 3HA4YEHHWE TMPSIMOrO M HENPSIMOIrO pa3BUTHA, HX
pacrpocTpaHeHue B npupoze. Tumsl pocTta KUBOTHBIX. PaKTOPBI PEryJAIUU pOCTa
KUBOTHBIX W dYenoBeka. CTaauu MOCTIMOPHUOHAIBHOTO PAa3BUTHS Yy KUBOTHBIX W
yenoBeka. [lepuonbl oHTOreHesa yenoBeka. CtapeHrne U cMepTh Kak OMOJIOTrHYEecKue
IIPOLIECCHI.

PasmHoxenue u pasputue pacteHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM IKIIe pacTeHuil. OOpa3oBanue crop B mpoiiecce Merio3a. ['amerorenes
y pactenuil. OIUIOIOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. J[BOMHOE
OIUTIOZ0TBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U PA3BUTHUE CEMEHHU.

MexaHu3Mbl pEryJssaluyd OHTOIN€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

IToptpersr: C. I'. HaBamun, X. IlIneman.

Tabmuupl ¥ cxembl: «BereratuBHoe pasMHOXKeHUE», «THuIbl Oecrosoro
pasMHOXEHUs», «Pa3MHOXeHUE XJIaMHUIOMOHaAbl», «Pa3MHOXEHHE SBIVIEHBD,
«Pa3sMHOXEeHHUE THUIPB», «Meio3y, «XpoMocoMbl», «l'amerorenes», «CtpoeHue
AMIEKIETKH W crnepmaro3onaa», «OCHOBHbIE CTaauM OHTOreHe3a», «lIpsmoe u
HENpsIMOE pa3BUTHE», «Pa3zBuTre Maiickoro xykay, «Pa3Burue capanun», «Pa3putue
JATYIIKWY, «J|BOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHU», «CTpoeHne ceMsiH
OIHOJOJIBHBIX M ABYAOJIBHBIX PACTEHUI», «KU3HEHHBIM LIMKI MOPCKOM KaIlyCThD»,
«OKW3HEHHBIN UK MXa», «KW3HEHHBIM LMK NAnoOpOTHUKA», «KW3HEHHBIA LUK
COCHBD».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKPOMpENapaThl SUIEKIETOK U
CIIEpMATO30UJI0B, MOJENb «[ UK pa3BUTHS JATYIIKN.

JlaGoparTopnass padora «/3ydeHHEe CTPOCHMS MOJIOBBIX KIJIETOK Ha TOTOBBIX
MHUKPOIIpenapaTax».

IlpakTnueckas pabdora «BpIsiBIeHME TMPU3HAKOB CXOJACTBA 3apojbllIel
MMO3BOHOYHBIX )KUBOTHBIX ).

JlaGopaTtopHass padora «CTpoeHuE OpPraHoB pPa3MHOXKEHHUS  BBICIIMX
pacTEeHUIN.

Tema 11. I'eHeTmka — Hayka O HACJE€JCTBEHHOCTH H M3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUSI U Pa3BUTHs T'€HETUKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib OT€UECTBEHHBIX YUEHBIX B PAa3BUTHUHM T'€HETUKH.
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Pa6oter H. K. Konsiiora, H. . Basunoga, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TE€HETUYECKHE IMOHATHS W CHUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeTIbHbIE TE€HbI, aJbTEPHATHUBHBIE NPU3HAKW, JOMUHAHTHBIA U PEIECCHUBHBIM
MPU3HAK, TOMO3UT0Ta, TeTePO3UroTa, YUCTasi JUHUS, THOPUIbI, TCHOTUI, (PESHOTHII.

OCHOBHBIE ~ METOJIbI ~ T'EHETHUKHU: rUOpUA0IOT UYECKUM, LIUTOJOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM.
JlemoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunioB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToAbl TeHETUKNY, «CXEMbI CKPEIIUBAHUS.

JlaGopaTtopnass  paGora  «/[pozodmia kak  OOBEKT  T'€HETUYECKUX
HUCCJICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii  3akoH MeHzuenss — 3aKOH
eauHooOpasusi THOpPUIOB TepBoro mnokosieHus. [IpaBuno momuHUpoBaHus. Bropoi
3aKOH MeHnenss — 3aKOH paclieIUieHus Npu3HAaKoB. LluTosnornueckne OCHOBBI
MOHOTHOPHTHOTO CKpeniuBaHus. [ umore3a 4ucToTh ramer.

Ananmsupyroniee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HACIEIOBAHMUS.
Pacuiennenre npu3HakoB MPU HEMOJTHOM JOMUHUPOBAHUHU.

HuruOpuanoe ckpemmBanue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBUCHUMOTO
HacJeOBaHUs MpU3HAKOB. [{UuTonornueckue OCHOBbI TUTHOPUIHOTO CKPEIIUBAHUS.

CuennenHoe HacnegoBaHue npusHakoB. Paborsl T. Moprana. CuerieHHOe
HAaCJIEJOBAaHUE TE€HOB, HAPYIIEHUE CUECIUIEHUS MEXKIY F'€HaMH. XPOMOCOMHAsl TEOPHUS
HACJIEICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHW3M ONPENEIICHUs Ioda. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbldi W TeTeporaMeTHbid MoJ. [eHernueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacinenoBanue Mpu3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enorun kak nenocrHas cucrema. [lmenoTponuss — MHOXKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3anMoJIeNCTBUE  HEAJUIEIbHBIX T'E€HOB.
Kommiiementaprnocts. Onucras. [lonumepusi.

['eHETMYECKHIT KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTUYECKUX TPOIECCOB, MOBEICHUS U KOTHUTUBHBIX (yHKIUN. [ eHeTnueckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHM3Mbl B3aUMOJCHCTBUS «XO35IMH — TapasuT» H

«XO3SIMH — MHUKpOOMOM». ['@HeTHMYeCKHE acCMleKThl KOHTPOJISI W H3MEHEHHUS
HACJIEICTBEHHON MH(OPMAIUU B TOKOJICHUSX KJIETOK U OPraHU3MOB.
JemoHcTpanuu
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IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl 1 cxembl: «llepBblii U BTOpOH 3akoHbI Menaens», «TpeTuil 3akoH
Mennens», «AHanu3upymrllee ckKpemuBanue», «HemnonHoe IOMHHHpPOBaHUEY,
«CreruieHHOE  HAclIeIOBaHUE TPU3HAKOB Yy 1po3odwibl»y, «['eHeTHka momay,
«Kapuotun  yenoBeka», «Kapuotun  npozodunb», «KapuoTum  OTHIBI,
«MHOXECTBEHHBIN aJUIeNIn3M», «B3auMoelicTBUE T€HOB.

OO6opynoBaHHe: MOJICIb JIJIS JIEMOHCTPAIMH 3aKOHOB €IMHO00pa3us ruOpuaIoB
MIEPBOr0 MOKOJEHHS U PACIICIUIEHUS PU3HAKOB, MOJEIb JJIs1 AEMOHCTPAIIMU 3aKOHA
HE3aBUCHUMOIr0 HACJIEAOBAaHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAMU CUEINIEHHOT O
HacJIeIOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3oduna.

IIpakTnueckas  padora  «V3yueHue  pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEILIUBaHUsS Y APO30(PUITBI».

IIpakTHueckas padora «/3ydueHue pe3yabTaToB AUTHOPUTIHOTO CKPEIIMBAHUS
y Ip030UITBIY.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYMBOCTH

B3aumonelictBue reHoTMma U cpeabl npu  GopMupoBaHuu  (EHOTHIIA.
N3meHunBOCTh Tpu3HAKOB. KadeCcTBEHHbIE U KOJIMYECTBEHHbIC NPU3HAKU. Bujbl
M3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MonudukanuonHas  HU3MEHYMBOCTh. Poimb  cpeasl B (OPMHUPOBAHUU
MOIH(PUKALIMOHHON n3MeHYuBocTH. Hopma peakiuu npusHaka. BapuanuoHHbIN psin
u BapuanuonHas kpuBas (B. HMoranncen). CaoiictBa MOAu(pUKAIIMOHHON
W3MEHUYUBOCTH.

['eHoTHNIMYeckass W3MEHUYMBOCTh. CBONCTBA T€HOTUIMUYECKOW W3MEHUYUBOCTHU.
Bubl reHOTUNIMYECKOM U3MEHUUBOCTH: KOMOUHATUBHAS, MyTAI[MOHHASI.

KoMOuHaTuBHas W3MEHYMBOCTh. Mei03 W TMOJOBOWM MpoOIEecC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTHU. POJIb KOMOMHATHUBHOW M3MEHUYUBOCTH B CO3JaHUU
F€HETUYECKOro pa3Hoo0pasusi B mpejiesiax OJTHOr0 BUA.

MyTtauuoHHass HW3MEHYMBOCTb. Buapl MyTauuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CIIOHTaHHbBIE W MHAYLUPOBAHHbIE  MyTalMu.  SnepHble |
uuTorUiazMatuyeckue myranuu. CoMaTH4ecKhe M TOJIOBble MyTanuu. [IpuyuHb
BO3HUKHOBEHMA MyTauuil. MyTareHpl W WX  BIHMSHAE€ Ha  OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIporecca. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HacnenacTBeHHoW u3MmeHuuBoctu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb  dNULEHEMUYecKux ¢akxmopos 8
HAC1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOS.

JdemoHcTpanuu

IToptpersr: I'. ne ®pus, B. Moranncen, H. 1. Basuios.
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Tabmuupt u  cxembl: «Buabsl  u3MeHUMBOCTHY», «MoaudukauoHHas
M3MEHUYUBOCTH», «KOMOMHATUBHAA U3MEHUUBOCTHY», «Meio3y, «Omioa0TBOpEeHUEY,
«["eHernueckue 3a001€BaHUs YeIOBEKay, « BUIIBI MyTaIlnii».

OO6opynoBaHue: XuBble M repOapHbIE 3K3EMIUIIPhI KOMHATHBIX PACTEHUH,
pucyHku ((potorpadun) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMH U3MEHYMBOCTH.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIIMOHHON  W3MEHUYMBOCTH. [locTpoeHHMe  BapHAIlMOHHOTO psAla U
BAPHUALIMOHHOW KPUBO».

IlpakTnueckas padora «Myrtauuu y  Apo3oduiabl (Ha  TOTOBBIX
MUKPOIIpENnapaTax)».

Tema 14. I'eHeTuka 4yesioBeKka

Kapuornn wyenoBeka. MexayHapoaHas NporpaMma HUCCIEAOBaHUSA Te€HOMaA
yesioBeka. MeTo/ibl M3y4eHHUsl TEeHETUKHU YeJIOBEKa: TeHealornuecKui, OJIM3HEeIOBbIH,
LATOT€HETUYECKUN, MONYJISALIUOHHO-CTATUCTUYECKUN, MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE  ONpeNeNIeHNE TE€HOTUNA:  IOJHOT€HOMHOE  CEKBEHHPOBAHMUE,
TEHOTUIIUPOBAaHUE, B TOM uucie ¢ noMmoubto II[P-ananmu3a. HacnencrBennbie
3a00jeBaHMsl 4eloBeKa. ['eHHbIe W XPOMOCOMHBIE OOJIE3HM uenoBeka. bojesHu c
HACJICICTBEHHOW MPEapacloliOKEHHOCThIO. 3HAUYEHHE MEIMUIIMHCKOW T'€HETUKU B
MpPEAOTBPAIICHUM U JIEYEHUU TEHETHYECKHX 3a00jeBaHMil veraoBeka. Menuko-
T€HETUYECKOE KOHCYJbTUpPOBaHUE. CTBOJIOBBbIE KIIETKH. lIOHATHME «TE€HETHYECKOro
rpy3a». DTUYECKHE aCHEeKThl MCCIICIOBAHUI B 00JIACTH PEIAKTUPOBAHUSI TE€HOMA U
CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpPhl TOBBIICHHOW YYBCTBUTEIBLHOCTH YEJIOBEKA K
(U3UYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYyXKarollell cpenbl. ['eHeTnueckas
MPEAPACTIOIOAKEHHOCTD YEI0BEKA K MATOJIOTUSIM.

JeMmoHcTpanuu

Tabmuubl 1 cxembl: «Kapuotun uenoBeka», «MeToabl M3Y4YEHUSI TC€HETUKU
yesioBeKay, «I eHeTudeckre 3a001eBaHuUs YEITOBEKAY.

IIpakTHyeckas padora «CoCTaBICHHE U AaHAIN3 POIOCIOBHON».

Tema 15. Cenrekuusi opraHnusmMoB

JlomecTukanus u cenekuus. 3apoXKIACHUE CEICKIMA U JOMECTUKAIMU. Y YEHUE
H. W. BaBunoBa o lleHTpax NOpOUCXOXKIAEHUS M MHOroo0Opa3usi KyJIbTYpPHBIX
pacteHuii. Ponp cenexkuuu B CO3JaHUU COPTOB PACTEHUM M MOpOJ KUBOTHBIX. CopT,
MOpoJia, TaMM. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJIEICTBEHHON W3MeHYnBOCTH H.
. BaBmiioBa, ero 3Haue€HUE TSI CEIEKIIMOHHON paOOTHl.

Metoasl cenekMoHHOM paboThl. McKyccTBeHHBIM OTOOp: MACCOBBIM U
WHIVBUIYaJIbHbIN. Oranbl KOMOMHAIMOHHON CEJIEKLINH. HcnbiTanue
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MPOU3BOIUTENEH IO MOTOMCTBY. OTOOp MO TEHOTUIY C TTOMOIIBIO OIIEHKH (heHOTUIA
MOTOMCTBA U OTOOP MO reHOTHITYy ¢ ToMolIbio ananu3a JJHK.

M cKycCTBEHHBIM MyTareHe3 Kak METOJI CEICKIIMOHHOW paboThl. PaguanmonHbIi
Y XUMUYECKUN MyTareHe3 Kak HCTOYHHK MyTaIluil y KyJIbTYPHBIX (POPM OpraHnu3MOB.
Hcnonp30BaHre reHOMHOT'O peIaKTUPOBAHUS M METOA0B peKkoMOnHaHTHBIX JIHK mmst
NOJIyYEHHUS UCXOJHOTO MaTepualia JIJisl CEJIEKIUU.

[Tonyuyenue MTOJTUILIIOUIOB. BryrpuBnnosas ruopuIn3aIus.
brnuskopoacTBeHHOE CKpenuBanue, Wi HHOpuAUHT. HepoacTBeHHOE CKpeluBaHue,
win ayrOpuauHr. I'erepo3suc u ero mnpuuuHbl. lMcnonb3oBaHue rerepos3uca B
cenekiuu. Otnanénnas tulOpuauzanus. [Ipeononenune Oecrionus MeEXBUAOBBIX
ruOpuoB. J{OCTIKEHHSI CENTEKITNN PACTEHUN U KUBOTHBIX. «3e1EHAs peOIIOYUA).

CoxpaHeHUE U U3YYECHHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHHN U UX
JTUKUX POJMYEH JJIsi CO3J]JaHHs HOBBIX COPTOB U THOPHJIOB CEIIbCKOXO3SMCTBEHHBIX
KYJIbTYp. MH3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMEEHHbIX U NPOMDBICAOBbIX  HCUBOMHLIX 6  YeNAX  VIYYULEHUS
Cyuecmeyiomux u Cco30aHusi HOBbIX NOPOO, JNUHUL U KPOCCOB, 8 MOM Hucie C
NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUHLIX UCCe008aHUl, Nepeoosvix uoeu u
NepCneKmuBHbIX MexHOoI02UlI.

JdeMoHCcTpanuu

IToptpersr: H. W. Basumos, M. B. Mwuuypun, I'. /1. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopioyr, 1. K. bensies.

Tabnuuel u cxembl: «L{eHTpBI MPOUCXOXKIEHUS U MHOTOOOpA3Us KYJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTUYECKUX PSJIOB B HACJIEICTBEHHOH W3MEHUYUBOCTH,
«MeTtonbl cenekiumny, «Otnanéunas rudpuauzanusy», «MyTtareses.

JlabopaTopnasi padora «/3yueHne COpPTOB KYJIbTYPHBIX PACTEHUN U IMOPOJ
JOMAaIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/I3ydeHne METOIOB CENEKIIUNA PACTEHUI.

IIpakTnueckas padora «IIpuBuUBKa pacTEHUI.

IKekypceusi «OCHOBHBIE METOABI M JIOCTUKEHUSA CEJIEKUMU PACTCHHU W
KUBOTHBIX (HA CETEKIIMOHHYIO CTAHIIUIO, MJIEMEHHYIO ()epMY, COPTOUCTIHITATEIIHHBIN
Y4acTOK, B TEIUIMYHOE XO34MUCTBO, B JJaOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO
LEHTPA)».

Tema 16. BuoTexHoJ10rus U CHHTETHYECKAs 0MOJIOT S

OOBEKTHI, HCIONB3yEMbIE B OHOTEXHOJOTUM, — KIETOUYHbIE W TKaHEBbHIC
KYJIbTYPbl, MUKPOOPTAHU3MBI, UX XapaKTEPUCTHUKA. TpaauiimoHHass OMOTEXHOJIOTHS:
xJie00IeyeHue, MOJTy4YEHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJIENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKThI MHUKPOOMOJIOTMYECKUX TEXHOJIOTHUH.
[TpousBoACTBO O€NKa, aMUHOKHCIIOT U BUTAMHUHOB.
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Co3nanue TEXHOJOTMM M WHCTPYMEHTOB IIEJIEHANPABICHHOIO HW3MEHEHHS U
KOHCTPYHPOBAHUS I€HOMOB C LEJBIO INOJIYYEHUS] OPraHU3MOB M UX KOMIIOHEHTOB,
COJIep KalllMX HE BCTPEUAIOIIHECS B IPUPOJIe OMOCUHTETUYECKHE TYTH.

Kierounas wnmxeHepus. MeTonbl KynbTypbl KIE€TOK W TKaHEW DPACTEHUU U
KUBOTHBIX. KpuoOanku. Comaruueckass TruOpuaM3alusi ¢W  COMATUYECKUN
smMOpuoreHe3. lcronp30BaHHWE TaIuIOMIOB B CEJIEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX aHnmumel. Vlcnonv3oéanue MOHOKIOHANbHBIX U NOAUKIOHAIbHBIX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCcTpykuus
AWIEKIECTOK M KJIOHMPOBAHUE XMBOTHBIX. METOJ TPAHCIUIAHTALMMU SAIEpP KIETOK.
Texnonozuu 0300poeneHus, KyibmusUpOBaHUs U MUKPOKIOHAILHO2O PA3ZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass M TE€HHas WHXEHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha W
koHcTpyupoBanue pexkoMOuHaHTHbIX JHK. Cozoanue mpamnceennvix opeanuszmos.
JIoCTH>KEHUSI U MEPCIIEKTUBBI XPOMOCOMHOW M FT'€HHOW MHXKEHEPUHU. JKOJIOTMUECKUE
U 3TUYECKHUE MPoOIeMbl TeHHON MH)KEHEPHH.

Menuuunckue OuorexHosoruu. [loctreHomuas uudposass meauruua. [1LP-
IUarHocTuka. MeraOoNOMHBIN aHanu3, TEHOIEHTPUUYECKU aHaiu3 MpoTeoMa
YeJIOBEKA ISl OLEHKHU COCTOSIHUS €ro 310pOoBbs. VcIonb30BaHNE CTBOJIOBBIX KIIETOK.
Taprernas tepanus paka. 3D-OmoumxeHepust s pa3paOOTKH (PyHIaMEHTAIbHBIX
OCHOB MEJIMIMHCKUX TEXHOJOTHM, CO3JaHMs KOMIUIEKCHBIX TKAHEHM COYETAaHUEM
TEXHOJIOTUI TpEXMEpHOro OWONMpUHTHHra M ckadonauHra aias peueHus 3aaad
[IEPCOHAIIM3UPOBAHHON MEAULIMHBI.

CoznlaHne BEKTOPHBIX BakKUWMH C LEIbI0 O0OecredeHuss KOMOMHHPOBAHHOU
3amuThl oT Bo30Oyaurenedd OPBU, ycraHOBiI€HHME MOJEKYJISIPHBIX MEXaHU3MOB
¢yskuonuposanuss PHK-comepkamux BHpPYCOB, BBI3BIBAIOIIMX OCO0O ONAcHbBIE
3a00J1eBaHUs YEJI0BEKA U JKUBOTHBIX.

JemoHcTpanuu

Tabmuupl 1 cxembl: «lcnonb30BaHME MUKPOOPraHU3MOB B IMPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHast HHXKEHEpUs», «] €HHass HHXEHEPUSI.

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHUI.

IIpakTnueckas padora «[lomyyeHrne MOTOYHOKUCIBIX ITPOLYKTOB.

IKeKypcusi  «bMOTEXHONOrMST — BaKHEWIIAs MPOU3BOAMUTENbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IPOU3BOICTBO)».
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 knacc
Ne | HammenoBanme MopnyJbs padouei KoanuecTBo yacoB
n/m | pa3aeoB U TeM MPOrpaMMbl BOCTIMHTAHHSA Bcero | Konrpoabnbix | [IpakTuuyeckux | JlaGopaTopHbIX | IKCKYpCcHH
NPOrpamMMbI «IIIKOJIBbHBIH YPOK» pador pador pador
1 | Buonorus kak | Jlenb 3Hanwuil. 1 - - - -
Hayka
2 | Kusble cuctemsl U | MexayHapO HBIN JleHb 2 - 1 - -
UX U3Y4EHHE IIKOJIBHBIX OMOJINOTEK.
3 [IpeameTHbIC OJIMMITAAIBI 2 - 1 - -
buonorus knetku .
bubnuorpaduyeckuii ypok.
4 Bcepoccuiickuit OK 10 - - 1 -
Xumunueckas P P
0€30MacCHOCTH IIKOJIHHUKOB B
OpraHHu3aIus .
cetu MurepHer. BceMupHbIi
KIICTKU
J€Hb MODSL.
5 JleHb HApOIHOTO EIWHCTBA. 8 - 2 2 -
Crtpoenue u .
MexyHapoaHblit JIEHb
(GyHKLIUHU KIETKU R
Yépuroro mops.
6 | O6men BemiecTB u | JleHb cioBapeit " 9 - - 3 -
MpEeBpalleHUE SHUMKIONEAUNA. JIeHb 3amuThl
SHEPTUU B KIETKE | )KUBOTHBIX.
7 | HacimencrBenunas BcemupHbiii  1eHb  peOeHKa. 9 - 1 - -
uHpopManus u | lenn o0Opa3oBaHus
peammzanust e€ B | BcemupHoro oO1ecTBa

KJICTKE

OXpaHbI PUPOJIBI.




8 | Kusnennblii 1nukn | BceMupHbiii 1eHb OOpBOBI CO 7 - 2
KJIETKHU CII Iom.

9 MexayHapo HbIN JIEHD 17 - 2
Crpoenue U | uHBMAa. JleHb poxkaeHus
byHKIIH xupypra H. Awmocosa./leHb
OpraHU3MOB OHMOJIOTUYECKOT0

pazHoOoOpa3usi.

10 | PaamHoxkeHue  u | BcemupHBIii JeHB OONBHOTO. 8 - 2
pa3BUTHE
OpPTraHU3MOB

11 | I'enetnka — Hayka | BcemupHbIii  JA€Hb  OXpaHBI 2 - 1
0 BOJIHBIX PECYPCOB.
HACJIEJICTBEHHOCTH
U HU3MEHYHUBOCTH
OpPraHUu3MOB

12 | 3akoHOMEpHOCTH Jenp mruil. 10 2 -
HACJICJICTBEHHOCTH

13 | 3akonomepHocTH | BceMupHBIi 1eHD 370pOBBS. 6 1 1
W3MEHUYUBOCTH

14 | T'enernka Jenn 3emum. 3 1 -
YeloBeKa

15 | Cenexuus JleHb  pOXAEHMSI  PYCCKOIO 4 1 2
OpraHnu3MoOB ouosora .M. Meuynukosa.

16 | buorexnonorus u | Tenerpadom Mopze 4 - 1
CUHTETHYECKas OTIIpaBJICHA nepBas
OMoJIoTHs TeJIerpamMma.

OO011€ee KOJIHYECTBO YACOB 102 10 17







Y4eOHO-MeTOAUYECKOEe 1 MATEPUAIBHO-TEXHUYECKOe o0ecneyeHue

00pa3oBaTeJIbHOIO Mpolecca

OHUMKIONEMU U crnpaBoyHuKH: Aduennyc b. «AHaTomusi KIeTKn»,
Bacunenko B.X. «Manas memununHckas sHuukiaoneaus. CoOpanue kHur — 12
ToMOB», l'onmoBa A.M. «Taiiubl xuBoW mpuponb», ['ped Kaszumex «lllepenra
Benukux Omosyorosy, Mmyk M.JI. «Atnac skomorum», KapnaueBckuii JI.O. «Ilouga,
MENUopanuss W oxpaHa mnpuponb», [lapmmuHinoB A.B. «OHUMKIONEOUs JIECHUKA.
Mnekonuratoue Kpeivay, Puneps [ailimpkect «Benukue uyneca Ceera», TpaBuHa
N.B. Kpacnas Knura», Tpasuna U.B. «Kuorueie Poccun», Apomenko Harena
«YnuBuTenbHas IaHera 3Jemusi», Spomenko Harenma «OHumkimonenus 4vypaec
npupoib», Apomenko Harena «Ilnanera 3emisi».

Konnekuuu: 0kaMeHENOCTH, OTIIEYAaTKU, BHIKOIIAHHBIE OCTAHKH >KMBOTHBIX U
pacTEHUM.

I'epOapuii: «ApoMopdo3bl y pacTeHui», «Mawmoamanramus y pacTeHUN,
«MoaudukarmoHHas U3MEHUYHUBOCTh.

NHutepakTuBHbIle TTocoOus: «Harmsmnas Ouonorus. BBeaeHne B 9KOJIOTHION,
«Harnsanas Ouosnorus. DBoOIIMOHHOE yueHue», «Bemecta pactenuit. Kiierounoe
CTpPOEHHUE.

Mopnenu: TUIUYHBIE OUOIICHO3HI.

[IpuGopbl KOHTPOJBbHO-BBIUUCIUTENIbHBIC: JaTYUK pH, JaT4MK BIa)KHOCTH
MOYBBI, JATYMK JIABJIECHUS ra3a, JATYUK 3BYKA, JAaTYAK MYTHOCTHA BOJBbI, JATYUK
coaepxanust Oz, matuuk copepxanus CO;, maT4uMK TeMmmnepaTypbl MOBEPXHOCTH,
natyuk Y @-m3nydeHus: Ccrektpa B, gaTdyMk 4acTOThl [IBIXaTEIbHBIX JBHXKEHUU,
JaTYUK YaCTOTHI CEPACUYHBIX COKpAIEHWH, TEPMOCKOI MO OOTaHUKE, TEPMOMETD,
BECHl BBICOKOUYBCTBUTENbHBIE. [Ipubop mnst cpaBHeHuss CO, BO BIBIXaeMOM U
BBIJIBIXa€MOM BO3J1yX€, BECHI HAIlOJbHBIE, TOHOMETP, CIIMPTOMETP.

[Ipubopsl  MynabTHMEOUA:  KOMIBIOTEp,  MYJIbTUMEIUA  IMPOEKTOP,
MHTEpPAaKTUBHAsI JIOCKa, aKyCTHYEeCKas CHCTeMa, BHUJEOKamepa [Js padoThl C
ONTUYECKUMH MPUOOPaAMH.

[Ipubopbl MeXxaHUUYECKHE, MHCTPYMEHTBI, XUMHUECKas MOCYJa: MHUKPOTOM,
MHHU-TIPECC IS CYIIKM PAaCTEHUW, WIJa IMPEnapoBajbHAsl, NUHIET, HOXHUIIBL,
MTaTUB JJI1 TPOOUPOK, CTEKJIO TMPEAMETHOE, CTEKJIO IOKPOBHOE, MpoOUpKa
XuMH4Yeckas, dJamka Ilerpu, mnunerka ria3Has, CTaKaH XUMHYECKHH, HOX
J1a00paTOPHBIH.

ITeuatHnie TaOmuel: Ouonorus — 10 kaacc.

VY4eOHuk:

— buonorus. 10 knacc: yue6. aist o01ieodpa3oBat. opraHu3aliuii: yriyos.
ypoBenb/[B.B. [Taceunuk u ap.]; nox pea. B.B. [laceunuka. — 4-¢ u3j.,
ctep. — M.: Ilpocseuienune, 2022. — 336 c.: wi. — (JIunus Ku3HM).

VYyebHoe nocobue:



— buomorust. 10 kmacc: ydeb. s oOmieoOpa3oBar. OpraHU3aINNA:

0a3oBbIii. ypoBenb/[B.B. [Taceunuk u np.]; mox pexn. B.B. Ilaceunuka. —
M.: IIpocemienue, 2019. — 224 c.: wi. — (JIuHus Ku3HNM).

Pecypcel unTepHera:

https://videouroki.net/video/3-stroieniie-zhivotnogho-orghanizma.html

https://faunist.ru/fiziologiya-zhivotnyx.html

https://myplanet-ua.com/raznoobrazie-zhivotnogo-mira/

https://givnost.ru/ohrana-zhivotnyh-i-eyo-aktualnye-problemy/

https://yandex.ru/health/turbo/articles?id=7044

https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-
mejoz
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