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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOH obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C Y4Y€TOM MEXNPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOTro Iporecca,
BO3PACTHBIX 0COOEHHOCTeH oOywaromuxcs. B mporpamme mo OMONIOTHH peain30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynpTaraM oOydeHHss W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaroluXcsi 10 OCBOCHHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeJHero o01ero oopazoBaHusl.

VYueOunblii npeamer «buonorusi» Ha ypoBHe cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
oOyyaromuxcs O JKMBOM TpUpPOJE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro Coaep KaHus
COCTaBJISIeT CHUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJNYYEHHBIX MPU H3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/iejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 xnaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacIIMPEeHbl U YTIyOJIeHbI
OMOJIOTUYECKHE 3HAHWS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMYy mnpenMery "buomnorus" oTpakaeT CHUCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOABI K U3ydeHUto Ouosornu. CoriaacHO UM, HM3Yy4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaTu3UpPYIOTCS 3HAHUS OOyYarolmuMxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI HKOJIOTHU H
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEOBAaHMSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
oOnacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE Ba)KHEHIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenus yue6Horo npeamera «buosnorus» Ha yriyOa€HHOM ypoBHE — OBIIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QDYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

JlocTikeHue 1eiau u3ydeHus: yueObHoro npeamMera «buonorus» Ha yriyO6iaéHHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX W IpaBUIIaX,
COCTaBISIIOIIMX COBPEMEHHYI0 E€CTECTBEHHO-HAayUHYH) KapTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydyamoIuxcs €  METOAaMU  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHYECKOMN
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX HCCIeIOBAaHUNA B Jlaboparopuu M B IpHpone (HaOIoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHAaBIUBaTh CBSI3b MEXAY Ppa3BUTHEM OHOIIOTMM U  COLHUAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJAC; MHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3/IaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUUMHCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHON TPAaeKTOPUHU, CHOCOOCTBYIOUIEH MocienyromeMy IpodecCHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuyacThe oOydalOmMXcs B
BBITOJIHEHNH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThKa KOTOPBIX
OTIpeNeNIIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCoB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3HayeHue OuoJoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormeil. 3HaueHHWe OHONIOTMHM B MPAKTHYECKON
JESATEIIBHOCTH  YEJIOBEKa: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHHU C IPYTMMH HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHM3alUsA, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHUIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
ounocoepnsiii. IIponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBBIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwe,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lloHsaTME O 3aBUCMMOM W HE3aBHUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHe BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI MCKaXKE€HUS PE3yJIbTaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKK JKU3HWY, «bHONOrMYeckne CUCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM MPUPOIbD, « CTpOEHHE )KMBOTHOU
KIeTKN», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHUu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUS KUBOH IPHUPOJIBD».

Tema 3. bruosnorust KjieTku

Knerka — cTpykTypHO-(yHKIIMOHAIbHASI €UHULIA KUBOTO. VICTOpHSA OTKpBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoapl MOJIEKYJISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHnnanbHoe  HEHTpUDYTHPOBAHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvroe (npusicuznennoe) uzyuenue Kiemox.

JdemoHcTpaunu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl PacTUTEIbHBIX, )KUBOTHBIX M
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTOJOB KIETOYHOH Ouosoruu (xpomarorpadus,
anekTpodopes, nudpdepenunansHoe neHTpudyruponanue, [1L[P)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHThI. Boga u €€ ponp
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETyJIALHUU.
MuHepanbHble BEILECTBA KIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenKoBOW MoiieKynbl. llepBuunas cTpykrypa Oenka, MmenTHIHAsS
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue hyHKuu 0eaKoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJIMrocaxapuibl U monucaxapujpl. OOmumi
IUIaH CTpPOeHuss U (U3MKO-XMMHUYECKHE CBOICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukaums — numnmaos.
Tpurnunepuasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYITPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JJTHK u PHK. Ctpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [lpasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonorunueckue Gpynkunu JHK. Bunsr PHK. ®ynkunu PHK B kietke.

Crpoenune mosekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢yukuun  AT®. BoccTaHoBIEeHHBIE TEPEHOCUMKH, UX (YHKUMH B KiIeTke. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOpU3NYECKHE HCCIEAOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomouniekyn. Mooerupoganue cmpykmypvl u QYyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpanun

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHMe XUMHYECKMX JJIEMEHTOB B  HEXUBOW MIPHUPOIEH,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuubl u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl OeKa,



«CTpyKTypbl OEIKOBOW MOJIEKYJb», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpOEHHUE MOJICKYJI
mununoB», «HykienHoBble KUCTOTHY, «CTpoeHre MosieKybl ATO».

Ob6opynoBaHue: XUMUYECKas OCy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHII».

Tema 5. Ctpoenue u yHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
M1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpansl. PaGota
HATPHUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrtpykTypa v QyHKIUU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utomnazma. [{utozons. I[lutockener. J[BwkeHue uutominazMbel. OpraHoMIbI KJIETKH.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapart ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBII)
sHOIUIa3MaTHUeCcKuil peTukyiayM. CekperopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxoes 6 annapame I onvoocu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsnii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

HemeMmOpannbie opranoussl kietku CtpoeHne M (yHKUIHMH HEMEMOpPAHHBIX OPraHOHIOB
kieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpoghunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbL HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrpoeHue | JABWKEHHE JKTYTHKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KIeTKN», «CTpoeHue pacTUTENBbHON KIeTKW», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.



O6opynoBaHue: CBETOBOW MHKPOCKON, MHKPOIpPENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

JlabopaTopnas padora «VccnenoBaHue mia3mMoin3a U JACMIA3MOJIM3a B PACTUTEIBHBIX
KIIETKax».

Tema 6. O0MeH BelecTB U NpeBpallleHUe JHEPTHH B KJIeTKe

AcCUMMIISIMS ¥ JUCCUMIISALUS — BE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YuacTue KHUCIOpoAa B OOMEHHBIX IIpoleccax.
OHepreruyeckoe oOecrneuenue kietku: npespamenue ATD B  0OMEHHBIX THpolEeccax.
DepMEeHTATUBHBIN XapakTep peakuuid KIETOYHOro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiicTBa W MexaHu3M aercTBus. Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPraHHYECKUX
KaTajau3aTopoB.  benKu-akTUBAaTOppl HW  OEIKU-UHTHMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3NMUYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCU2EeHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHmMbl
peaxkyuonHoz2o yenmpa. Ponp xmopormnacToB B mporecce (oTocuHTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpoagyKTUBHOCTD (HOTOCHHTE3A.
Brnustaue pa3nuvHbIX (akTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  PazHOOOpa3ume  OpraHM3MOB-XEMOCHHTETHUKOB:  HHTPUPHUIIUPYIONIHE
OakTepuu, kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OakTepun. 3HAUCHUE XEMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl Opokenus. [IpoaykTel OpoKeHUS U MX HCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YJAUTENH
Oone3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl YHEpPreTuueckoro obmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonmn3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIHOKO3BI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poiib MUTOXOHIpUI B mpoleccax
Oouonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTesnbHOE (OcHOpPHINPOBAHUE.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATPD-
cunma3svl.  IlpeumymiectBa a’poOHOro MyTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.
D hEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

JleMoOHCTpanun

[Toprpetsr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpr 1 cxembl: «DoTOCHHTE3», «IJHEpreTHdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue ¢pepmMeHTay, « XEMOCHHTE?Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pY/I0BaHUE JJISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JladbopaTopnasi paGora «l3ydeHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATHMBHOTO pacLICIUICHUs MEepOKCUaa
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTopHasi padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HacnencreenHast HHGopManus U peanu3anus eé B KJeTKe

Peakuuu marpuysHoro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uWHQopmanuu. ['eHeTHYeckWil KOj, €ro CBOMCTBA.



Tpanckpunuus — matpuudblii cuHTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kiemxke. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OunocuuTese Oenka. YcimoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeruu 2enoe. OpraHuzanus reHoMa y MpOKapuoT U
9YKapHOT. Perymisiuus akTHBHOCTH T€HOB y mpokapuoT. ['umote3a omepona (®@. XKako0, XK.
Mano). Monekynapnvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsaius oOMeHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycsl — HekneTouHble GOPMBI KU3HH U OOJIMTaTHBIE Mapa3uThl. CTPOSHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuszuennwvii yuxn [[HK-codeporcaujux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
uHmezpasa.

Bupycueie 3a0oneBanusi uyenoBeka, KUBOTHBIX, pactenuit. CIIUMJ, COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOJIEMBI.

buoungopmamura: unmezpayusa u ananuz 6orvuiux maccueos («bigdatay) cmpyxmyprvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHoBCKuiA.

Tabmuuet u  cxembl: «buocunTes Oenka», «l'eHetmueckuii kom», «Bupyce»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. 7 Ku3sHeHHBIH IUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
mpoiieccoB, npotekaronux B uaTepdasze. [loaroroska kietku k aeneHuto. [IpecuHTeTnYecKnit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEepQa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunmunsr  permukanumm — JTHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aAHTHUIAPAIENBbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepbl ©  Telmomepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapuOTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpBl XPOMOCOM.
['omonoruynsie xpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenne kimetkn — mMuto3. CTaguyu MHUTO3a W MPOUCXOJAININE B HUX MPOIECCH. THITBI
muTo3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HadyeHre MUTO3a.

Perynsius mMuTOTHUECKOTO IMKIa KieTkd. [Iporpammupyemasi KjaeTodHas THOenb —
arornTo3.

Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemrka» — ouounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmumpl 1 cxembl: «KW3HEHHBIM MUK KIETKH», «MuT0o3», «CTpOoCHHE XpOMOCOMY,
«Pennmukanms JJHK».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MHKpompenaparbl: «MHTO3 B KIETKax KOpeIIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.



JladopaTopnasi padora «HalGmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TFOTOBBIX MUKpOIIpENaparax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTHCThl. KononuansHeie
OpraHU3MBI.

B3anMocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacreHwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHa,
MPOBOAAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PACHOJIOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu SKMBOTHBIX M  4YeJoBeKa. THWIbI JKUBOTHBIX TKAHEW: DMIUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUSs, QYHKIHUH M PaCHOJIOKCHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKaA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. OyHKIUMU OpraHOB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbII U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COeAMHEHUS
KOCTEM.

JBmwxeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKIYTHUKOBOE, PECHHYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUMH: TPONHU3MBI M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBeKa: MbllleyHas cuctema. Peduekc. CkeneTHble
MBILIIIBI U UX padoTa.

IIntanne opranu3mos. Ilormomenne BOAbI, YIIEKUCIOTO ra3a U MUHEPAIBbHBIX BEIECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTpPHUIOIOCTHOE W BHYTPHUKIETOYHOE IUIIECBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI MUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHble
»kenesbl. [InmeBapuTenbHas cucTeMa 4€I0BeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. J{prxanue sxuBoTHBIX. uddy3us razoB uepes
MOBEpPXHOCTh KieTku. KoxkHoe npixanue. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIETOUHOE
JpIXxaHue. J[pIXaHue NO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTemMa dejnoBeKa. MexaHHu3Mm
BEHTWISILIMM JIETKUX y NITUI U MIIEKONUTAIOIUX. Perynsauus asixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOIIMOHHBIE  YCIOXHEHHS  CTPOEHHS  KPOBEHOCHOM  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opraHusmoB. Beinenenue y pacreHuid. BeineneHue 'y KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl BbineneHus. @Ouibrpamms, cekpeuuss U oOpaTHOE
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPTaHOB BbiAeNeHusA. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
Y BBIICTUTENBHON cHUCTEMaMU. BplieneHrne y NmO3BOHOYHBIX JKMBOTHBIX M yenoBeka. lloukw.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpazoBaHNE MOYH Y YEIIOBEKa.



3ammuTa y OpPraHu3MOB. 3alliTa y OJHOKIETOYHBIX opraHu3moB. Cropel OakTepuil u
LMCTBI NPOCTEUIINX. 3alIMTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa naccuBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M X IPOM3BOAHBIE. 3alllUTAa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema 4yenoBeka. KJETOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnaéuuelii u  npHOOpeTEHHBIM  crenu(pUYecKUii HUMMYHUTET. TeopHus KIOHAJIbHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxkuMocTe M peryiauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. Pazgpaxxumocts U perynsauus y pacTeHuil. PocToBble BemecTBa U HUX
3Ha4YCHMUE.

HepBHast cucrema u pedrekropHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBbl y JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc n pednexropras mayra. besycnoBuble n
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryisiusi M SHIAOKPUHHAs CUCTEMa JKUBOTHBIX U 4yenoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpanuu

[Toptpert: . II. 11aBnoB.

Tabmupel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«bakrepumn», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHne HaceKoMbIX», «TkaHU pacTeHMiD,
«KopueBbie cucrempr», «CtpoeHue credns», «CTpoeHHE ITUCTOBON TUIAaCTUHKWY», «TkaHuU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOcHas cucrtemay,
«/lpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BpienurensHas cucrema», «DHIOKpUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynononoctHele», «CxeMa nuTaHus pacTeHui», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoenue runps», «CTpoeHHE IIaHapuW», «BHYyTpeHHEE CTpPOEHME 10KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpoOIpenaparbl TKaHEeH, PaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBbBIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIETHI TI03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyIoBaHHE [UIg JEMOHCTPAllMd IMOYBEHHOIO M BO3AYIIHOTO THMTAaHUS pacTEHHH,
pacuieruieHusl Kpaxmajia u OenkoB 1oj JeiicTBHeM (epMeHTOB, 000pyAOBaHHUE IS
JEMOHCTpPAIIMH OTBITOB M0 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3IMYHbBIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3ydueHue TKaHEel pacTEHUN.

JlaGopaTtopHas padora «/3yueHne TkaHei )KUBOTHBIX).

JlaGopaTtopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U M0JIOBOE. Buabl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICI MeHO3a U IIOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBbIE — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieToK. CnepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJICTOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’kHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Craauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JITryIkH). Jpobienue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUSI MIIECKOMHUTAIOIMIUX. 3apOJIBIIIEBbIE JIUCTKU (TacCTPYJIALINA).
3aknaZKka OpPraHoOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BHBaroIIerocss 3apojpliia (3MOpHOHanIbHAs WHAYKIMS). 3akiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUYeCKUX B3aUMOJEWCTBUI reHOB. BuusHue Ha
SMOPUOHAIIBHOE PA3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmeHBIE mepuon. Ilpsmoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. akTOpbl PETyJSIIUU POCTAa KUBOTHBIX U 4esoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENbHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBI PEryJIsALUN OHTOTE€HE3a y PACTEHUM U )KMBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuupl 1 cxeMbl: «BereratnBHOe pa3sMHOXKEHUE», « THUIIBI OECIONIOr0 Pa3MHOKEHUS,
«Pa3MHOXeHnE XJIaMHIOMOHaAb», «Pa3mMHOXkeHHE IBrieHbl», «Pa3MHOXEHHE THAPBD),
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIay,
«OcHOBHBIE cTaguu OHTOreHe3za», «lIpsmoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaNCKOIo
Kyka», «Pa3Butue capanum», «Pa3Buthe narymkn», «/{BoHOE OIIOJOTBOPEHHE Y IIBETKOBBIX
pacteHni», «CTpoeHHE CEeMSH OJHOAOJIBHBIX M JIBYJOJBHBIX PAcCTeHUN», «KM3HEHHBIM LHKII
MOpPCKOM  KamycTeD», <«JKu3HEHHbIM 1IUKI Mxa», <«OKHW3HEHHBII LMKJI NAnOpPOTHUKAY,
«Ku3HeHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpEnapaThl SIMIIEKJIETOK U CIIEpMaTO30UI0B,
Mozienb «L{uKI1 pa3BUTHS JIATYIIKWY.

JladopaTtopHasi pabGora «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckasi padora «BrpIsiBIeHHME NPU3HAKOB CXOJICTBA 3apOJABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB



Hcropusi cTaHOBIIEHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIC
IeHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHMN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
rUOPHI0JIOTHUECKUH, IUTOIOIMYECKHUH, MOJIEKYJISIPHO-T€HETUYECKUH.

JemMoHCTpauMu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. . Kapnieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaGnuupl 1 cxembl: «MeTobl TeHETUKI», « CXeMbl CKpEeIUBaHUS.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
ruOpuioB mepBoro mokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akoH MeHzaenss — 3aKOH
pacuieneHus npu3Hakos. L{uTonoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YHCTOTBI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBaHMS.
Paciiennenne npu3HakoB IPU HETIOJIHOM JIOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCUMOTO
HacJIeI0BaHMsl TPU3HAKOB. [{UToMI0rn4YecKrne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYLIEHHUE CIEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHbIii moi. ['eHeTnueckas CTpPyKTypa IOJIOBBIX
xpoMmocoMm. HaciienoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBUE TE€HA.
MHoKecTBEHHBIH ajulenu3M. B3aumoJeicTBHE HEAUIENbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(GU3MONOrMYeCKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKuMi. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3AUH —
MHUKpoOHOM». ['eHeTHUecKne aceKThl KOHTPOJIS U U3MEHEHUS Haclle[CTBEHHONW MH(opMauu B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «llepBelii 1 BTOpoil 3akoHBI Menaens», «Tpetnii 3akon MeHnnemns»,
«AHanuzupyolee ckpeuiuBanue», «Henomnoe nomunupoBanuey, « ClierjaeHHOE Hacae10BaHUE
MPU3HAKOB Y Ipo3oduibhy, «I'eneTuka nonay, «Kapuotun yenosekay, «Kapuotun 1po30Quis,
«Kapuorun ntunps», « MHOXKECTBEHHBIN ajuiennu3M», «B3anmoaeiicTBie reHoBy.

Ob6opynoBanue: MOJENb JUIsl JeMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHUIIOB MEPBOTO
IIOKOJICHUSI W PAaCILECIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAllMM 3aKOHA HE3aBHCHMOTO
HACJICJOBAHMs IPU3HAKOB, MOJIENb JJI IEMOHCTPAllMU CLEIUIEHHOTO HACJIEeI0BaHMs ITPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnar.

IIpakTnyeckass padora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO CKPELIMBAHUS Y
JIPO30(UITBD».



IIpakTuyeckass padora «V3ydeHue pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
JPO30(DUITBD».

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPHU3HAKUM. Buael  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEACTBEHHAs.

MoudukaronHas ©3MEHUYUBOCTh. Ponb cpensl B GOpMHPOBAaHUU MOIUPUKAITIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
HNoranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enorunuueckass H3MEHUYUBOCTL. (CBOWCTBA T'E€HOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass M3MEeHYUBOCTh. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
M3MEHYUBOCTU. POy KOMOMHATUBHOM M3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpE€JIeNIax OJHOTO BU/IA.

MyTanmonHass M3MEHYUBOCTh. Buapl MyTaumii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CHoHTaHHbIE W WHAYUUMPOBAaHHbIE MYTAalMH. SINepHbIE U LUTOILIA3MATHYECKUE MYyTalUu.
Comaruueckne W MoOJoBble MyTauud. [IpuunHBl BO3HUKHOBEHMS MyTaunuil. MyTareHsl U UX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIlecca. 3aKOH TOMOJOTHYECKHUX
panoB B HacienctBeHHoW wu3meHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HAaCJIEACTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoOHCTpanun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuel 1 cxembl: «Buasl HW3MEHUHMBOCTHY, «MoauQUKaMOHHAS W3MEHUHUBOCTHY,
«KoMOuHaTUBHAasT ~ M3MEHUYMBOCTB»,  «Meito3»,  «OmrogorBopenuey»,  «['eHetudeckue
3a00JeBaHus YeIoBeKa», « Buasl MyTanuiiy.

O6opynoBaHue: XuBble U repOapHbIe SK3eMIULSIPHl KOMHATHBIX PAcTeHHM, PHCYHKU
(poTorpadun) KUBOTHBIX C pa3TMUYHBIMU BUIAMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lMcciemoBanue 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
M3MEHYUBOCTH. [ToCTpOoeHNE BApUAILIMOHHOTO PsAJIa U BAPUAIMOHHON KPUBOIN».

IIpakTuyeckas padora «Mytaruu y Apo30puibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuorun uenmoBeka. MexayHapoJHas MNporpaMma HCCIEAOBAaHHUS T€HOMa 4YeJlOoBEKa.
MeToapl U3y4eHHUs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IUTOTCHETHICCKUN,
MONYJIALIMOHHO-CTAaTUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuil. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKUE, B TOM yucie ¢ nmomoibto [T1[P-
ananm3a. HacneacTBennbie 3a0o0eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIUHCKOW T€HETHUKH B
MPEIOTBPALlICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUi dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHYECKOTO Tpy3a». DTHUECKUE aCIEeKThI
MCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl MOBBIILIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYKaromel cpeabl. l'eHeTHueckas MpeapacroioKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JleMmoHCTpauMu



Tabmuuer u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yueHUS] TE€HETUKH YEJIOBEKay,
«I'enernueckre 3a00JI€BaHUS YEIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JoMecTukanusi U CeJeKIus. 3apOoXKICHHUE CEJIEKIUU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mporCcX0XACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3JaHUM COPTOB pAacTeHUW U 1opoxa KUBOTHbIX. CopT, Mmopoda, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJOB B HaciueACTBEHHOM m3meHunBoctu H. M. BaBunosa, ero 3Hauenue s
CEJICKIIMOHHOM paboTHI.

MeTto1bl ceneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIM U MHAWBHIyaJIbHBIM.
Dranbl KOMOWHAIIMOHHON celieKuu. VIcrbITaHne MpOW3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()eHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATHN3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ[ CENEKIIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHH MyTareHe3 KaK MCTOYHHK MyTalMd y KYyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jijisl CEJeKIUH.

[lonyyenne momuruionoB. BHyTpuBHIOBas ruOpuan3anus. bBIU3KopoacTBEHHOE
CKpelrBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelyBanue, Wiu ayTOpuauHr. I'etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuaU3alvs.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMKEHHSI CENEKLIUU pACTeHUU U
KUBOTHBIX. «3€1EHas peBoIOYUsLY.

CoxpaHeHHe U H3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN U MX JUKHUX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIIbCKOXO3AHCTBEHHBIX KYNbTYyp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemuyecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanun

IToptpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3us KyJIbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CEIEKIUWNY,
«Otnanénnas rubpuan3anus», « MyTtareaes.

JladopaTopHasi padora «/3ydeHne METOZIOB CEJIEKITUN PACTCHHIN.

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTUIKEHHUS CENEKIIUM PAacTeHUH M KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsI O0UO0JIOTUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepuUCTHKa. TpaaunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouroiaornueckuii cuutes. OObeKTh
MUKpoOrosornyeckux TexHosoruii. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUS U
KOHCTPYUPOBaHUSI TEHOMOB C LIEJIbIO NTOJIy4EHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE Ty TH.



Knerounas umxenepusa. MeToasl KyJbTypbl KJIETOK M TKaHEW PAaCTEHHUM U >KUBOTHBIX.
Kpunobanku. Comaruueckass ruOpuau3anusi U coMaruyeckuii smOpuoreHes. lcmonb3oBaHue
TaluIOWJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKJIOHAbHBIX U NOJIUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMS SHLEKIETOK W KIOHUPOBAHHME >KUBOTHBIX. METOA TpaHCIUIAHTAUUU sIep
KJIETOK. TexHonocuu 0300p08neHus, KyIbMueUpo8aHus U MUKPOKIOHANIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U TeHHas MHXkeHepHs. VICKyCCTBEHHBIM CHHTE3 IeéHa U KOHCTPYUPOBAHHUE
pexkomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIIEKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTMYECKHE M JTUYECKHE MPOOJIEeMbl TE€HHOU
WHXXEHEPUHU.

Menununckue 6uorexnonoruu. [loctrenomuas mudposas meaununa. ITI[P-nuarnocTuka.
MeTa0o0MHBIN aHANNU3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeIOBeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OnommxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHIA,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTHH TpEXMEPHOro OWONMPUHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yautenelr OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MeXaHu3MOB (yHKimonupoBanus PHK-
COJIeprKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETOBEKA U JKUBOTHBIX.

JdeMoHcTpannmn

Tabmuupl u  cxembl: «Vcrnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
MPOU3BOACTBEY, «KileTouHass nHXKeHEepUs», «I €HHash HHKEHEPUS».

IKekypenst «brorexHonorus — BaxkHenmas Mpou3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKIEHUHM JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, NPHUCYLIUMU  CUCTEME
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBOXEHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApLIEMy NOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KYyJbTypHOMY  HAcCIE€OUI0O U TpaJulusM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAli, IO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MTO3HABATENIBHBIX W UCCIEIOBATEIbCKUX 33Ja4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJAECHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEH POCCUICKOTO HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccHoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKOW KYJIBTYphl KaK CPEJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMICHUS 0O0IIei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbie pe3ysibTaThl OCBOSHHS y4eOHOro mpeamera «BbHONOTrHs) BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEpPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECICUNBAIOIIHNE
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOlIUXCS;
CIIOCOOHOCTh 00y4JaroOInXCst HCIIOJIb30BaTh OCBOCHHBIC MEXKTUCITUTUTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCABHBIC yUeOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBbIC [EHCTBUS, PETYJISTUBHBIC YHHBEPCAIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (DOPMYTMPOBAaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuUBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
1 HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITEITbHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIAeA0BaATENbCKHUE el CTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U NMPOEKTHOW NEATEIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IpEAjaratb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W TMPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o0menue:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranuzanms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIaJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPH aHAJIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPH aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.
MNPEIMETHBIE PE3YJBTATHBI

[TpenmeTHble pe3ysibTaThl OCBOEHUS cOjepKaHHMs yueOHoro mpenmera «buonorus» Ha
yriy0JIEHHOM YPOBHE OPUEHTHPOBAHEI Ha o0ecrieueHrne MporIbHOTO 00yIeHUs 00yYarOIIIXCs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OMOJIOTUM HAay4HbIC 3HAHWSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX HPHUMEHEHHIO B PA3JIMYHbIX Y4EeOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeamerHbie pe3ysbTaTsl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelieHny mpodieM paloHaIbHOTO IPUPOIOTIOIL30BaHMS, O BKJIAJe POCCUMCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonoruueckne Teopuu (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi ¥ MPOUCXONKACHUS KYJbTYPHBIX PAacTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIeNJIeHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpUHIMITBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAaHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpubOB, pacTeHH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUIYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIT;

YMEHHE peliaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacCTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue pa3aesoB U TeM udpoBLIe
P Kourpoasubie Ilpaktunueckue JlaGoparopubie (itpp )
n/nm mporpaMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI padoThI
pecypchl
POII
I buoorns Kak Hayxa 1 0 0 0 https://resh.edu.ru/login
2 JKuBBIe cucTeMBI U UX U3YYEHHE 2 0 0 0 PoIN
Y https://resh.edu.ru/login
POII
3 buonorui kneTku 2 0 0,5 0 https://resh.edu.ru/login
4 XuMHYecKasi OpraHu3aiys KJIeTKU 9 1 0 0,5 POLI
’ https://resh.edu.ru/login
5 Crpoenre v QyHKIUH KICTKH 8 0 0 0,5 POII
p y ’ https://resh.edu.ru/login
OOMeH BelecTB U MpeBpalieHue PO
6 9 1 0 2 )
DHEPI'HU B KIIETKE https://resh.edu.ru/login
Hacnencrennas ungopmanus u PRI
7 .. 9 0 0,5 0 i
peanu3anus €€ B KIETKE https://resh.edu.ru/login
. POII
8 PKW3HCHHBII LK KIICTKA 7 I 0 1 https://resh.edu.ru/login
9 Ctpoenue u GyHKIIH OpraHU3MOB 17 1 0 1,5 POLI
p y p ’ https://resh.edu.ru/login
PasMHOkeHUE U pa3BuTHE PDII
10 OpPTraHU3MOB 6 0 0.5 ! https://resh.edu.ru/login
I'enetuka — Hayka o
11 HACJIEICTBEHHOCTH U N3MEHUYUBOCTH 2 0 0 0 POl
https://resh.edu.ru/login
OpraHU3MOB
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 8 1 1 0 POII
https://resh.edu.ru/login
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POII

13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0,5 0,5 hitps-//resh.edu.rw/login
POIII

14 Tenernka yenosexa 3 0.5 0 https://resh.edu.ru/login
POIII

15 Cenexuus OpraHu3Mos 4 0 0.5 https://resh.edu.ru/login
16 buorexHonorusa u cuHTeTUYECKAS 5 0 0 POIII

ouoJorus https://resh.edu.ru/login
POIII

17 Iosroperue 4 0 0 https://resh.edu.ru/login

OBIIEE KOJIMYECTBO YACOB I10 102 3.5 7.5

I[TPOTPAMME
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https://resh.edu.ru/login

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

buonorus. 10 kmace : y4eOHUK i 00I1e00pa30BaTSIIbHBIX YUPESIKICHUH : YIITyOJEHHBIN
ypoBenb / [B.B. Ilaceunuk u ap.] ; mom pen. B.B. Ilaceunuka. — 2-¢ uzg. — M. :
[Ipocsemienue, 2020. — 336 c. : wi. — (JIuHus xxu3HM).

METOANMYECKHUE MATEPUAJIBI U1 YYUTEJIA

buonorus. 10 kmacc: yuyeOHHMK st O0OIIEOOpa30BATENBHBIX YUPEKICHUN: YrIyOJIEHHBIH
ypoBenb / [B.B. Ilaceunuk u ap.] ; mox pen. B.B. Ilaceunuka. — 2-e¢ u3zm. — M. :
[Ipoceemenue, 2020. — 336 c. : wi. — (JIuHUS KU3HM).

buonorus: buonornuyeckue cucrembl U mporecchl. 10 kiacc: y4e0. ans obmeoOpa3oBar.
yupexaeHuit (mpoduibHbiil ypoBeHs) / A. B. Tepemos, P. A.. [lerpocoBa. — 2 uzn., ucnp. —
M.: Muemo3suHa, 2012. - 400 c.: ui.

TepemoB A.B., IlerpocoBa P.A. buonorus: 10-11 kmacc. Merogudeckoe mocoOue st
yuurens. — M: Muemosuna, 2015. — 175 c.

buonorus. Iloypounsle paspaGorku. 10-11 kiaccel: yuebHOe mocobue i
001Ie00pa3oBaTeIbHBIX YUpekKACHU: yrayonéuusiii ypoBens / B.B. Ilaceunuxk, I'.T.
[IBenoB, T.M. Edumona; nmox pen. B.B. [laceunnka. — M.: [Ipocsemenne, 2017. — 267 c. —
(JIuams >xu3HN).

buonorus. Pa6oune nporpammsl. [Ipeamernas nunusa yueOHUKOB «Jlumnus xu3Hu». 10-11
KJIacchl: ydeOHoe mocoOue s 001eo0pa3oBaTeNbHbIX YUPEKICHUN: YriyOnEHHBIM
yposenb / B.B. Ilaceunuk, I'.I'. IlIsenos, T.M. E¢pumona; nox pea. B.B. ITaceunuka. — M.:
[Tpoceemenue, 2017. — 202 c. : ui.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETU
UHTEPHET

- MunucrepctBo 0o06pazoBanus U Hayku P®, Pexum nocryna: http://MunoOpnayku.P®

— MunucrepctBo obpazoBanus Pecniyonuku Kpsim. Pesxum nocrymna: http://monm.rk.gov.ru

- Poccniickoe oOpa3oBaHue denepanbHbII nopTa Pexnm JOCTyIIa:
http://www.edu.ru/index.php

- Poccuiickoe ob6paszoBanme. DenepanbHbIii 00pa3oBaTeNbHBIA TOpTan Pexxum mocrtyma:.
http://www.edu.ru/

- CnpaBouHas  mnpasoBas  cucrteMa  «Koncynprantllmtoc»  Pexum — nmocrtyna:
http://www.consultant.ru

- Ilemarornueckas oubnmoreka Pexum gocryna: http://www.gumfak.ru/pedagog.shtml/

- TocynapcTBeHHBIN HAayYHO-MCCIIEI0BATEIBCKUIT MHCTUTYT CEMbU U BOCHUTAaHUS Pexum
nocrytma: http:/ www.niisv.ru

- bubnnoreka yueOHOI 1 HayyHOH JuTepaTypbl Pexxum noctyna: http://sbiblio.com/biblio/

- Poccuiickas anexTponHas mkoia Pexxum qoctymna: https://resh.edu.ru/login

— DNeKTpoHHBIH OaHK 33JaHUN TO OIEHKEe (QYHKIMOHAIBHON TpPaMOTHOCTH. Pexum
nocrymna: https://fg.resh.edu.ru

- 3amaHus U1 OLEHKM (PYHKUIMOHAIBbHOM rpaMoTHOCTH, pa3pabotanHbie @OI'BHY
«HCTUTYT CcTpaterun pa3BUTHS 00pa3oBaHus Poccuiickod akameMuu 0Opa3OBaHUS
Pexxum nmoctyma: https://fg.resh.edu.ru/ , https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti



http://минобрнауки.рф/
http://monm.rk.gov.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://www.consultant.ru/
http://www.gumfak.ru/pedagog.shtml/
http://www.niisv.ru/
http://sbiblio.com/biblio/
https://resh.edu.ru/login
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

