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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 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 IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao monoxenusim OPI'OC COO mnpodwibHble y4eOHBIC NpPEIMETHI, H3ydaeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTaruen
00ydJarmuXxcsi U CTUMYJIUPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTM HAy4YyHOTO 3HAHWUS,
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 yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4YeOHOIro Mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEMCTBEHHOCTH C HW3y4YeHHEeM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpYyXKarolled MpUpoaHOW cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynbraraM oOy4YeHHS W B (OPMHPOBAHWHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIBHOMN
NESTENIbHOCTH, OOYYaroIIMXCs MO OCBOCHHIO COJIEp>KaHUs OMOJIOTHYECKOro OoOpa3oBaHUs Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOnblit peamer «buonorus» Ha ypoBHE cpeaHero o0miero oOpa3oBaHUS 3aBepIIacT
Ononornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTUPOBAH Ha PACHIMPEHHE U YIIyOJIeHue 3HAHHH,
o0ydJarmuxcsi O JKUBOM TMPHPOJAE, OCHOBAX MOIJCGKYJSIPHOH U KIETOYHOW OuOoNIoTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOIMIUXCS K MOCIEAYIOIIEMYy TOMyUYeHUI0 OHMOIOTHYECKOr0 OO0pa3oBaHUS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pazoBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OHWOJIOTWYCCKUX 3HAHWH, MOJNYYCHHBIX MPH HM3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lelioB OHWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HaHUS TONYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
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 mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
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,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTHH, aKTyaTu3UpPYIOTCS 3HAHUS OOyYarolmuMxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
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, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, NMPUKIAJAHBIX ACHEKTax
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
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM 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.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIiIaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIMBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
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;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €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;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 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 SIBIISIETCS
MpOBEACHUE JA0OpPaTOPHBIX U MpakTHdeckux pador. Takke yuyacThe oOydYarOmHUXCS B
BHITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJEP)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 Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOIOTMHM 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 ouosoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEIOCTHOCTb, CIIOXKHOCTh H YHNOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHM3alUsA, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, 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. Mertoabl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHUMOU
nepeMeHHOl. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runote3a. [loHsTHe BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaTOB. [IpUUMHBI MCKAKEHUS PE3yIbTATOB SKCIEPUMEHTA.
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,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PHUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE AJIS POBEACHHS HAOIIOJCHUN, U3MEPEHHIA,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuE pa3IMYHBIX METOAOB IpPU H3YUYEHUU KUBBIX
CUCTEM.



Tema 3. buosorus Kjierku

Knerka — cTpykTypHO-(yHKIIMOHANbHAS €IMHULIA JKUBOTO. VICTOpUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMA, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHunanbHoe  HEHTpUDYTHPOBAHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yueHue (PuKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas mukpockonus. Bumanvhoe (npudicuznennoe) uzyuenue Kiemox.

JemMoHCTpauMu

[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 MHUKPOCKON, MHUKpOIpEnapaThl PaCTUTEIbHBIX, >KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenunansHoe neHTpudyruponanue, [1LP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

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

Opranuyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW Moiiekyisbl. llepBuduHas cTpykrypa Oenka, MmenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue Gpynkiuu 6enkos. /lpuonut.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibl U monucaxapujbl. OOmumi
IUIaH CTpPOeHuss U (U3MKO-XMMHUYECKHE CBOICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukaums — aummmaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OHMOJIOTMYECKUX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JJTHK u PHK. Ctpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mectonaxoxaenue u ouonornueckue ¢pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomorndeckue
¢yukuun  AT®. BoccTaHoBIEHHBIE TEPEHOCUMKH, UX (YHKIMHM B KiIeTke. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOpU3NYECKHE HCCIEAOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomoiniekyn. Mooeruposanue cmpykmypol u QyHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpanun

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



Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«PacnpeneieHe XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJEY.

Tabmuubl u cxemsl: «llepuoanyeckas Ta0biMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJIEKYJIbl OeKay,
«CTpyKTYpbl O€JIKOBOW MOJEKyIb», «CTpoeHHe MOJEKyJ yriaeBoAoB», «CTpoeHue MOJIeKyl
mununoB», «HykienHoBble KUCIOTHY, «CTpoeHue MosieKybl ATO».

Ob6opynoBanue: XUMUYECKas ocy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JlabopaTopnas padora «lccnenoBanne HyKIECMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KIETKH

Tunbl KJIETOK: SyKapuOTHYecKas M IpokapuoTuyeckas. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa30BaHUs KJIETKU.

CtpoeHHe TPOKAPUOTHUYECKON KIeTkW. KietoyHass cTeHka OakTepuid ©  apXewu.
OcoOeHHOCTH CTPOCHUS TeTepOoTpodHOI 1 aBTOTPO(DHON MPOKAPHOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenue n (hyHKIIMOHMPOBAHUE dyKapHOTHUECKOW kieTku. [Inasmarnyeckas MmemOpaHa
(mnazmanemma). CTpykTypa Iula3MaTHueckoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€HHas mud¢ys3usi), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomymponunaemocts mMeMOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. Knerounas creHka.
Crpykrypa 1 (yHKIHH KJIETOYHOW CTEHKH PacTeHHi, TpHOOB.

Huronnazma. Ilutozonms. Llurockener. [IBwkeHue nutoriazmbl. OpraHOHWABl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIeTKH: 3HjomiIazmMarudeckas cetb (DIIC), annmapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUUHU. B3anMMOCBS3b 0JTHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTukyiayMa. Mexanusm wuanpasnenus 6enxos 6 JIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuili  (arpaHyssipHBI)
SHJIOMIa3MaTHYecKuil peTukyiryMm. CekperopHas ¢yHkMs anmapara [ombmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benxoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieTok. Kiierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPHUH, MJIACTUBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMHM MHUTOXOHApUH U mactui. [lepBUuHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTUABI
(OTOCUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (GyHKIMHA HEMEMOPaHHBIX OPraHOUI0B
kiaetku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Krnerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB M PECHHYEK.
Muxkpotpy06ouku nuToriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTHH, KapUOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloiokeHHe XpOMOCOM B HMHTepha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomaTuHa — THCTOHBL. /Junamuxa s0epHol
obonouku 6 mumose. A0epubviti mpancnopm.



Knerounsie  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTepUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpanuu

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

Tabmumpl 1 cxembl: «CTpOEHHE SYKAPUOTHYECKOW KIETKW», «CTpPOEHHE >KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «SAnpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpPENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpaHBD».

JlaGopatopHasi padora «VccienoBanue Ia3Moiin3a W ACIIa3M0JIM3a B PaCTUTEIbHBIX
KIIETKaxX».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AcCCUMUIISIIINS U TUCCUMUIISIIIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YdyacTue KHUCIOpoAa B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespaimieHue ATd B  0OMEHHBIX IpolEcCax.
DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa u MexaHusMm geiictBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benKu-akTUBAaTOppl W OEIKU-UHTHMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUYECKUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCU2EHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xyopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BnusHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHUE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUIHPYIOLIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUs U MX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YJAUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OJTambl YHEpPreTuueckoro oobmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUIETNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, Wik KIETOYHOE JibIxaHue. Poib MUTOXOHIpUIN B Mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuimpoBaHHE.
Duepeus membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
D hHEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmumpr 1 cxembl: «DoTOCHHTE3», «DHEpreTHdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYI0BaHUE JJISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaTos.



JladopaTopnasi paGora «M3ydeHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
IIpUMEpE aMMJIa3bl WK KaTaaas3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATHMBHOTO pacCLICIUICHHS MEPOKCUaa
BOJZIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIETKaX).

JladopaTopnasi padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi padora «CpaBHEeHHE ITPOLIECCOB OPOKEHUS U JBIXAHUSD).

Tema 7. HacineacrBeHHasi HHpopMauus U peaju3anus eé B KJIeTKe

Peaknum marpuyHoro cuHresa. I[IpyHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmmzanms HacienactBeHHOM uWH(opmanuu. ['eHeTHYeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcioBus
ouocunTesa 6enka. Kogupoanue amuHokucnot. Poib pubocom B GnocuHTe3€e Oemka.

Cospemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzalys reHoma y rnpoxkapuora u
JyKapuoT. Perymismus akTUBHOCTH T€HOB y mpokapuota. ['mmoresza omepona (®. XKaxo0, XK.
Mano). Monexynaprvie Mexanusmvl 3KCnpeccuu 2eHos y sykapuoma. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsuus oOMEHHBIX MPOIEccOB B KieTKe. KieTounblil romeocras.

Bupycel — HekeTouHbIe ()OPMBI JKU3HH U OOJMTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuzuennwii yuxn J[HK-codeporcawyux
supycos, PHK-codepoicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycupie 3aboneBanusi 4enoBeka, KHBOTHBIX, pactenunid. CIIMJ], COVID-19,
COLIMANIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 Ouonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmumpt u  cxembl: «buocunTe3 Oenka», «['eHetmyeckuii koa», «Bupycen,
«baxTepruodarmy.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. 7 Ku3sHeHHBIH IUKJ KJIETKH

Knerounsii mukmn, ero mepuoasl u perymsmus. Mutepdaza m muto3. OcoOeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYeCKNiA
(TTOCTMUTOTUYECKHUI), CHUHTETHYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIbI
uHTEpQa3bl.

Matrpuunslii  cunte3 JHK — permmmkanms.  Ilpunnuner  perummkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNApaUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel u — Tenomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuOoTUN. JMIIOMAHBIN M TaruloMIHBI HaOOpPBl XPOMOCOM.
["'omoniornynbie XxpoMocoMel. [1010BBIE XPOMOCOMBEI.

Jenenune kinetkun — muto3. CTaguu MUTO3a U TMPOUCXOJAIIME B HUX Ipolecchl. THIbI
muto3a. Kaprnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.

Perynsiius MUTOTHYECKOTO IMKIA KieTkdu. [Iporpammupyemasi KjiaeTodHas THOenb —
aronTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOCHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTETHAIbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHasg. OCOOCHHOCTU CTPOCHHUS, (YHKIMH U pacroiOKeHUs
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema muTaHus pacTeHui», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBbIE — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BHBaroIIerocss 3apojplia (3MOpUOHanIbHAs WHAYKIMS). 3akjiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOTO M HENPSMOrO Pa3BUTHSA, UX PAaCIPOCTPAHEHUE B IIPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Melioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsmoe m Hempsimoe pasBuTHE», «Pa3BUTHE MaNCKOIo
Kyka», «Pazsurne capanum», «Pa3Butue narymkmn», «/{BOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycTeD», «JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI NAnOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

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

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoOHCTpanun

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieIu3m», « BzaumoaeincTeie reHoB.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb ISl JIEMOHCTpAlMU 3aKOHAa HE3aBUCHMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTauuu. [[pUYmMHBI BOSHUKHOBEHHS MyTamuil. MyTareHbl M X
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momobto [TIP-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. McnbiTanue nmpousBoAUTENe 1Mo MOoToMcTBY. OTOOp MO
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JAHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIMH pacTeHUH |
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CeilbCKOX03AUCMEEHHbIX U NPOMBILCIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHoL0ULL.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PACTEHMM M NOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «KOCHOBHBIE METO/ABI M JIOCTHXKEHHUS CEJEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A8 pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apo:kaenne u pa3BuTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0M010rHMI

OposmonnonHas teopust Y. Jlapsuna. IIpennoceuiku BOSHUKHOBEHUS JapBUHU3MA. JKH3Hb
U Hay4Has nesrenbHocTs Y. JlapBuna.

JBwxymue cwibl 3Boionuu BugoB 1o Y. JlapBuHy (BbICOKassh HMHTEHCUBHOCTh
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHas 3BOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdemMoHCcTpaunu

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHHIA KUBBIX
cymectB (rmo Jlamapky)», «Mexanusm QopMupoBaHus NpUCHOCOOTIEHUNH Yy pacTeHUudl u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxonku Y.
Hapsuna», «®opMbl 060pbrObI 3a cymiectBoBaHue», «llopoabl romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOManIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOUIEHHS ABIKYIIUX CHJI 3BOJIOLMM», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUH IBOJIIOLIANY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Tomynsimust kak 3JeMeHTapHas eAuHULa 3BoyolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYphl NonyJssiiuii. Mi3meHnenne reHodoH1a MOy IsIUN Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TreHeThueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHIIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusx. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue s¢pgpexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS).

EcrectBenHblii oTO0Op — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspbiBatomuil (qu3pyntuBHblif). IlorgoBoit otdop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOIO MOBEIEHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl u unuoaganrtauu. [Ipumepsl nmpucrnocodbaeHui
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.



Ponp sBomonMoHHOM Ouosiornu B pa3paboTKe HAyuHBIX METOJOB COXpPaHEHUs
O6unopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3sHTOB M HMX X035ieB. MeXaHH3MbI
(GhOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaunu

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAS U3MEHYUBOCTBY, «[lomysiuonHas CTpyKTypa BUaay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKylie CHIBI  3BOJIIOLUN,
«OKoNoruueckas HU30JSIIMS MOMYJSIUil ceBaHCKOU dopenn», «['eorpaduyeckas u3oIALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsnuoHHbIe BOJHBI YUCIEHHOCTU
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3M», «Kusbie HCKOIIa€MBIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexaaromas okpacka >XUBOTHBIX),
«Dusmnonoruueckue agantauumny, «lIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kpurepun Buga», «Buabl-nBoiinukn», «CrpykTypa Buga B npupoae», «CrnocoOsbl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBanwe TpPEX BUAOB  JIAHABIIICH,
«IJKOoJNOruuecKoe BHUI000pa3oBaHue BUAOB cuHHUL, «llomummounsl pacrenuit», «KamyctHo-
peneyHblid THOPUIY.

OO6opynoBanue: repOapuy pacTCHHA, KOJUICKIIMA HACCKOMBIX, Yydesa MTHUIl U 3BEpPeH ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesia NMTHIl M 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHuid OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paboTa «BrisiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopunasi padora «lIpucrocoOneHuss OpPraHM3MOB H WX OTHOCHUTEIbHAS
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpoasosonusi H €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBositolny. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie Gopmbl U PUIIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl usyudeHus sBomouuu. CpaBHeHue @uopsl U (hayHbI
MaTEepHKOB U OCTpPOBOB. buoreorpapuueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl U3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyJIIpHO-
reHeTHYecKne, OHOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3yYeHHUs  IBOJIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METOIbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MyTaI[i{ U SBOJIIOIHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUUU. [lpunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs 3Bosoninu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkens.

Tabnuubl U cxembl: «PUIOrEHETUYECKUH Psi/T JIOIAAN», «APXEONTEPUKC», «3Bepo3yObIe
aueps», «Crerouedansy, «Punnodurer», «CeMeHHble MAanoOpoTHUKWY, «buoreorpaduyeckue
30HBI 3emnn», «Jlpelid koHTHHEHTOB», «Pemukthl», «HavambHple cTaguu SMOPHOHATEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOrMYHBIE ¥  AHAJIOTMYHBIE  OPIaHbD),
«PyauMeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpHI YElOBEKa W MIMMIIaH3e», «[maBHBIE
HaIpaBJICHUS 3BOIIONUNY, «O0IINEe 3aKOHOMEPHOCTH SBOJTIOLIUN.



O6opynoBaHue: KOJUICKIMH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUHU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHne u pa3BUTHE )KU3HU HA 3emule

Hayunble rumoTe3pl MpPOMCXOXKIEHUS >KU3HM Ha 3emsie. AOuoreHe3 M MNaHCIEPMHUS.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MHOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HEOpraHUueckoi »Bosonuu. [Inanerapuas (reosoruyeckas) 3BOJIOLHS.
XuUMHUUECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za nepBuuHOro OymboHa Jk. XosjgeliHa, reHEeTHYecKas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mvupa PHK» VY. T'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononoruss u e€ wmeronasl. OTHOCUTEeNbHAass MW aOCOJIOTHAs  IEOXPOHOJIOTHSL.
['eoxpoHoONOrnYecKas mKana: 30Hbl, 3pbl, HIEPUOBI, SITOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BOMIOLUS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HuUKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HHUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHHUH.
Beixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPAacTeHUM M 3aBOEBAHHE HMH CYIIH.
Cemennble pactenus. [IponcxoxkaeHne BETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
’KUBOTHBIE. J)KU3Hb B BOjE. DBOMIOIUS MO3BOHOUYHBIX. [Iporcxoxaenne ampuOuil U penTUiIHii.
[Ipoucxoxaenne miekonuTaromux W nTUI. [lpuHIn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, TPOTEpPO30H, NaIe030i, ME3030H,
KaitHO30M. OOmIas xapakTEepUCTHKAa KIWMaTa M TeOJIOTMYeCKHX TporeccoB. [losBnenune u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHI Ipouutoro. IlpuunHbel u ciencreus
MaccoBbIX BbIMUpaHHil. COBpeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIHMIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3ydeHUIo
caMO3apoKJIeHus ku3Hmw», «Cxema onbita C. Muinepa, I'. FOpu», «I9Tanbl HeOpraHUYECKou



3BOIIOLMWY, «l'eoxpoHosornueckas mkana», «HadanpHble 3Tanmbel OPpraHUYECKON HBOJIFOLUNY,
«Cxema oOpa3zoBaHusi JYKapuoT MyTEM cuMOuoreHe3a», «CucremMa >KUBOW TPHUPOJBIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenuit», «PuHmopuTh», «OAHOKIETOUHBIC
BOZOpOCIN», «MHOIrOKJIETOYHbIE BOJOpociHn», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pacteHusi», «Opranbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO MHpPay,
«ApoMopho3bl  KHBOTHBIX», «IIpocteiimme», «Kumeunononoctasiey, «llmockue dvepBu»,
«YneHuCTOHOrHeEY, «PpIOBIY, «3eMHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuratomuey», «Pa3BuTue KM3HM B apXeWckou spey», «Pa3BuTue IKHM3HH B
MPOTEPO30MCKON 3pe», «Pa3BuTue >KU3HU B TMANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuThe »KU3HHM B KailHO30HCKON »3pe», «CoBpeMeHHas cucrema
OPraHU4YeCKOro MUPay.

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHUX, CKEJEThl
MO3BOHOYHBIX JKUBOTHBIX, Yyueja NTUIl U 3BEpeH, KOJUICKIIMHM OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MoaenupoBanue onbiToB Muuiepa—tOpu mno
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JladbopaTtopnasi padora «/3ydyeHne M ONUCAHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OPTraHU3MOBY.

IIpakTuyeckas padora «M3yueHne OCOOEHHOCTEH CTPOCHUS PACTEHUH Ppa3HBIX
OT/ZIEIIOB.

IIpakTuyeckas padora «3yuenne ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3zpaens! u 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbBIC HAyYHBIE TEOPUH.

CxoacTBO uenoBeKa ¢ OKUBOTHbIMHU. (CHcTeMaTHyeckoe TIOJIOKEHHWE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBa UENOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHueckue,
sMOpHoNoThYecKue, (U3MOIOr0-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTIMuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOXO0K/IEHHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxyume  cunbl  (pakTophl)  aHTPONOreHe3a:  OWOJOTMYECKHE,  COIHMANIbHBIE.
CooTHoIIeHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYJIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH | JIIOJCH. ABCTPATIOIUTEKH —
JIBYHOTHE Mpelaku JoAe. YenoBek ymenblid, MepBble U3rOTOBICHUS OpyAuil Tpyaa. UemoBek
IPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001IMii MpeoK HeaHAePTaIbCKOTO YEJIOBEKa U YEJIOBEKa Pa3yMHOT0. YenoBeK HeaHIepTaIbCKUI
Kak BUJ JIFOJICA XOJIOJHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIMA, JEHUCOBCKHUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka 1 maaeoreHoOMHKa.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. ECTeCTBEHHBIN OTOOp B MOMYIAIMAX YelIOBEKA.
MyTtannonssiit poriecc U noaumopusm. [lomysioHHbIe BOIHBI, Ipeil) reHoB, MUTpalus U
«3(heKT OCHOBATENS» B MOMYJISIUASIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [loHsTHe 0 pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTpaO-HErpouHasl (PKBAaTOpHUAJIbHAS), MOHTOJIOWHAsL (a3MaTCKO-aMepuKaHcKkas). Bpems u
IIyTH pAacCEeIeHWs] 4YeloBeKa IO I[uiaHere. EauHCTBO 4enmoBeueckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  yCIOBHUSIM
OKpYXaromie cpenpl. BiausHue reorpadudeckoid cpenbl u japeiida TeHOB HA MOP(HOIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuruinHapaple  MeToAbl B (pu3nyeckoil (OMOJIOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOIMYJISALHUMN.
buocounaneHple  HccileAOBaHMA ~— OPUpPOJAbI  YelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JemMoHCTpauMu

[Toptpetsi: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD), «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «DBOJIOIUOHHOE JPEBO YEIOBEKaY,
«ABcTpanonurek», «4eaoBek ymenbiit», «HenoBek MpIMOXOISIIni», «JleHUCOBCKUI YeI0BEK»
«Heanpepranbiupl», «KpomanboHbl», «llpenku udenoBekay, «IOTambl 3BOJTIOLIUU YEIOBEKAY,
«Pacel yenoBekay.

O6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUAIbHON KYJIbTYPbl MIPEIKOB
yenoBeka, penpoaykiuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIeiicKuMu
CIOXKETaMM IPOUCXOXKACHUSI YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTAaTKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIIOBEKa.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueJoBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/I3yueHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HA0PraHM3MEHHBIX CHCTEM C OKPY KalolleH cpeaou

3apoxaeHrue U pa3Buthe dKoioruu B Tpyaax A. I'ymOGompara, K. @. Pymwse, H. A.
CesepruoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KyJIbTYpPBl U
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupr u cxembl: «Paznensl skoiorum», «MeTtoasl akogoruuy, «Cxema MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyecknue (akTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEecKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruueckux ¢akropos. IlpaBuno munumyma (K. [npenrens, 1O.
JInbux). TonepanTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.



Aobunotndeckue (akTopbl. CBET Kak 3KoJOTHUeCKui (akTop. JleiicTBUe pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temnepatypa kak skonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonoruueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid mO OTHOIIEHHIO K Boje. llpucnocoOnenus
JKUBOTHBIX K N3MEHEHHIO BOJIHOI'O PEXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM yCIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KyCTApDHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TpPaBbI.
Kvznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyaJin3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TOIMHUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHUX B3aUMOJICHCTBUMN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuupl 1 cxembl: «JKkosorndyeckue (pakropb», «CBETOBOH CHEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIEY, «DU3NONOrMYECKUE aJanTall XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KusHeHHble (HOpMBI pacTeHun», « KuzHeHHbIe POPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro Jeca», «llemu nurtanus»,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «KommeHcanusmy».

OOGopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOCIMBBIX PACTECHHH, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapul M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30YCTOWYHMBBIX
pacTeHuid, uydeiaa MTUL W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
Kcepouram, Me3oduTaM, KOMHATHBIE PpACTEHHs] HaHHBIX TPYMI, KOJUIEKIMH >KMBOTHBIX,
OoOHUTAIOIMX B pasHbIX Cpelax, repOapuu U KOJUIEKIIMU PacTeHUH M KUBOTHBIX, 00JaJal0LINX
YepTaMud TMPUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIMM PACTEHUH W JKUBOTHBIX Pa3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KMBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIEUCTBUSX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE TPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass padora «BbIsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JladbopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHU.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI



DKOJIOTUYECKHE XapaKTePUCTUKH momyssiuu. [lomynsuus kak Ouoioruyeckas cUcCTeMa.
Ponp HeomHOpOAHOCTH Ccpefbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMM BUAOB B
(GhOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI OMyJisiiuii. OCHOBHBIC TIOKA3aTEIH MTOMYJISIIH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M I0OJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJloruueckasl CTpykTypa nomyssiiuu. OneHka 4YMCIeHHOCTH mnomyisiuuu. [unamuka
MOMYJISIUKUN U €€ perysisiuusa. buotndeckuii moTeHuran nonyiasiuud. MoaennpoBaHue TUHAMUKA
nonyyssuuu. Kpusble pocta uyucinenHoctu nonyisuud. Kpusele BbDKuMBaHMA. Perymsuus
YHUCIIEHHOCTU TMOIMYJISIIMMA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHnuanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momymsiuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUrpalMil >KUBOTHBIX. bHojnornueckue HWHBa3UU
Yy>KE€pPOJIHBIX BUJIOB.

JleMoOHCTpanun

IToptper: Ix. M. XaruynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU monysiuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHele mnupamuasl nomyiasiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOiaeHus ceMsH pacTeHUN K PacCENECHUIO.

Tema 9. Jxos10rus cooduecTB. IKOJOrH4YeCKrue CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Oxocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpTraHW3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEIyleHThl. Tpoduueckne ypOBHHU.
Tpoduyeckue nenu u ceru. Aduornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB v MOTOK SHEPTUU B 3KOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOTHYECKUE MUPAMUIBI
yucesl, OMomMacchl ¥ SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uyxkmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlecCcuu. [lepBruHbIE W BTOPUYHBIE CYKIIECCHM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBoO.
buopasHoobpasue u nojaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKOCUCmeMbl Mopel U OKeaHO8.
DKrocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuums wmexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojackoi dayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Ponv kackaonozo s¢ghghexkma u 6ud08-30upuxamopos (Kuouesvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
9KOCUCTEeMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJSALMA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPONOTCHHBIX BO3/IEHCTBUH.

Mexanusmbl  8030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoI0orus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpanuu

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OMOLIEH032», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMe», «llenmu nuTaHus (nmacTOMIHAs, JETPUTHAsS)»,
«JKoJoTUYecKasi MUpaMKIa YUCeID, « IKOJIOTHYECKas MUpaMua OMOMacCh», « DKOJIOTHIECKas
nupamuaa sHeprum», «OOpasoBanue Oojorta», «llepBuunas cykueccusi», «BoccraHoBrneHnue
Jjeca moclie Mmoxapa», «IKOCHUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BelecTB U MOTOK
SHEPruM B arpoueHose», «lIpumepsl ypooskocucTem».

OO6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHI[ U 3BEPeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/I3yuenue u onucanue ypOoo3KOCUCTEMBD».

JladopaTopnas padora «/3yueHnue pasHOOOpa3us MEJIIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeust «IKCKypcHsl B TUIHYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeHsi « DKCKYPCHS B arpOIKOCUCTEMY (Ha T0JI€ WM B TETTMYHOE XO35UCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeruianerapHast o6ono4yka 3eMiH, TJe CYHIECTBYEeT MJIM CyIIecTBOBaa
*u3Hb. Pa3BuTne npesacrasnenuii o buocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnaackoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocepsl U ero GyHKINN.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Ouocdepsl. OcodeHHOCTH Onochepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OMoreoXMMHYECKHe UKIBI (YIiiepoa, a3ota). PUTMuUUHOCTS siBIeHU# B Ouocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIN: TyH/pa, XBOIHBIE
jeca, CMElIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa M QYHKIMS OJKHBBIX CHCTEM, OIEHKa HMX pPECypCHOro IOTEHIHMana |
O6rochepHbIX PYHKITHIA.

JleMoOHCTpanun

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «Ieoctepsr 3emnu», «Kpyrosopor azora B npupoae», «Kpyrosopot
yraepoaa B mpupojae», «Kpyrosopot kuciopoaa B npupone», «KpyroBopor Bojabl B pUPOIE»,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbiii  necy, «lllupokomucTBeHHblid Jnec», «Ctenb», «CaBaHHay, «IlycThIHY,
«Tponunyeckuii nec».

OGopynoBaHue: repOapuul paCTeHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kaoumias cpeaa

DKONOTUYECKHEe KpHU3WChl M WX NpUYUHBL Bo3neiicTBue uyenoBeka Ha Owuocdepy.
3arpsisHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiinMara.

AHTpPOIIOT€HHOE  BO3JCHCTBME HA PACTUTENbHBIM M JKMBOTHBIM wmup. OxpanHa
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie npupojubie Teppuropun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPHUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHs OMNACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaioweli U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUCmem u cnocobos bopbobbl ¢ OHUONOBPENCOECHUAMLU.
Pexoncmpykyusa mopckux u HazemMHuix 9KOCUCEM.

JleMoOHCTpanuu

Tabmumel u  cxeMbl: «3arpsizHeHue artMmocdepbl», «3arps3HeHUe TUAPOCcPepb,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

Oo6opynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanun, KpacHoll KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'HN
HA YPOBHE CPEJJHEI'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
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouosnoryueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKOM  KYJIBbTYpHI,
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,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
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
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

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/JICHCTBUS JIOJIEH C pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU U COLIMATbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXKUTEIHHOIO OTHOLIEHUS 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, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
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-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

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 OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

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 U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI 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:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

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

WHTEpPEC K Pa3au4HbIM cdepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBILIEHUE YPOBHS 3KOJOTMYECKOW KYJBTYpbl: IMPUOOPETEHUE ONBITAa IJIAHUPOBAHUS
MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

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

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOH KYyJNbTYphI, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KyJIbTYPbl KaK CpEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, 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
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
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
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHWUN 1O OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
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;
CHOCOOHOCTh o0yyaromuxcs WCIOJIb30BaTh OCBOCHHBIC MEXUCIUTTHHAPHBIC,
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:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHM A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

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 JIOTUYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMATPUBAEMBIX SBICHUSX, (OPMYyIHPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS 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 TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, 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 aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
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;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, 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
Ounonoruueckoit nHGoOpMaIuu, HEOOXOIMMOM JIJIs1 BHITTOJIHEHUS yUEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIUIbI, PUCYHKHU U IPYTOE);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, 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
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKIOTO yYaCTHHUKA KOMaH/bI B OOIIUIl pe3ysbpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

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 M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

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

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

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
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHbBI MMpA, B IIO3HAHUU 3aKOHOB IPUPOABI 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),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHMS, pacIIEIJICHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HacleACTBEHHOM wu3aMeHuumBocth H. W. BaBwiioBa), mpuHUIMIBI
(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 OPraHM3MOB, B TOM uucie OakTepuid, rpubOB, pacTeHUH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
YeJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
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
CUMBOJIMKY ISl OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh 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 y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, 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
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
MPOMBIIIIEHHOCTH, YIIyOJsTh MO3HABAaTENbHBI HHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HalpaBIECHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOp Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMBbI U UX H3yUYCHHE
3 buonorus knetku 0.5
4 XuUMHYECcKasi OpraHUu3aIus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas ungpopmanus u 9 05
peanu3anus e€ B KJIeTKe '
JKn3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKka 0 HacJIEeICTBEHHOCTH U 5 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ieioB U TeM Kowrporsmsie  Tpakruueckue (ungposbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 3apoxIeHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4
NpeCTaBICHUN B OMOJIOTHH
Mukpo3Botonus ¥ €€ pe3yJibTaThl 14 2
3 Makpo3Bosronus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIlei cpeaou
OpraHu3msl 1 cpesja 0OUTaHUs 1.5
8 DKoJ0Tusl BUJOB U MOIMYJISILUMA 0.5
9 DKos0rus coo0IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6
11 UYenoBek 1 OKpysKaromas cpeaa
12 PesepsHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







YYEBHO-METOAUMYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

YVyeOuuku

10 xmacc — buonorus. 10 knacc. ba3zoBerit u yriryonennsiii ypouu: Yueonuk / I.b. Aradonosa, B.1. CuBornazos. — M. JIpoda, 2019

r.—256c.

11 xmacc — buonorwus. 11 kiacc. ba3oBeiii u yrmyonennsiii yposau: Yueonuk / U.b. Aradonosa, B.M. CuBornazos. — M. [Ipoda, 2020

r.—208 c.

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1.

4
5
6.
;
8
9

EI'D. buonorus : TumoBble 3Kk3aMeHanmoHHbIe BapuaHThl : 30 BapumantoB / mox pea. B.C. PoxmoBa. — M.: M3marenbcTBo
«HarmmmonanpHOe 0O0pazoBanuey», 2019.- 368 c.
buonorus. EI'D — 2018. Temarnueckuil TpeHuHr. Bee tumnsl 3ananuii: yueOHoe nocobue / A.A. Kupunenko. — PoctoB u//1: Jlernon,
2017.- 384 c.
buonorus. CoopHUK 3a71a4d 10 TeHeTUKe. ba3oBbIi, MOBBIMICHHBIN, BEICOKMN ypoBHH EI'D : yueOHO-MeToamueckoe mocodue /A A.

Kupunenxo. — 13n. 5-e., nepepa6. 1 nononn.- Pocros uv//: Jlernon, 2013 r.- 272 c.

. EI'D. buonorus: INomarosas noaroroska / FO.A. CagoBHuueHko.- Mocksa : Okcmo, 2018.- 368

«Cnam 'A: Perry EI'D u Perry OI'D»
https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda

OdunmansHbiii nHGopManmonHsiid mopran EID. http://ege.edu.ru/ru/

. Bcepoccuiickue mpoBepodnbie padoThl. OuinanbHelii calT

. PemetnukoBa, O. A. OcobenHoctu nepcrnekTuBHbIX Moaeneit KUM OI'D.

10. Poxyos B. C. [TepciektuHas mogens KUM OI'D o 6uosoruu.


https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda
http://ege.edu.ru/ru/

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. Teneruka B 3amauax : yueOHoe mocooue o kypcy ouonoruu / I A. Anenvmuna, @.K. Anenpimmn.- M.: [Tnanera, 2013.- 174 c.

2. buonorus. OCHOBI TEHETHKH, MEHJICITU3M : YPOKH C UCIIOIh30BAaHUEM MOIY/IbHOM TexHonoruu. 10 kmacc / aBT.-cocT. B.M. XKykoB. —
Bonrorpan : Yuurens, 2007.- 108 c.

3. Jumpaktudeckuii marepuan mo obmieit ouomoruu : 11 k1. : mocodbue ans yuureneid — M. [Ipocsemenue.- 1990.- 127 c.

4. Meronuyeckue peKOMEHIAINH M0 MPOBEACHHIO TabopaTtopHbiX padoT. buonorus. / KO.B. Axmanuna.- M.: OOO «Pycckoe cioBo -
yueOHuK» , 2014.- 40 c.

5. Tunwmussle ommoOku npu BeinosnHeHuu 3aganuii EI'9.- M.: OO0 «TU/ «Pycckoe coBo — PCy», 2009.- 120 c.

6. Meroguueckue MaTepualIbl IS MpeAceaTelIeii U WICHOB MPEIMETHBIX KOMUCCHI CyObekToB Poccmiickoit denepamnuu 1mo mpoBepke
BBINIOJTHEHHSI 3aJJaHUl C pPa3BEpPHYThIM OTBETOM »JK3aMeHalMOHHBIX pabor EI'D 2019 ronma. buonorus : Mero-nuyeckue
PEKOMEHIAlMY MO OLIEHWBAHUIO BBIIOJHEHUS 3aJJaHUN ¢ pa3BepHYThIM O0T-BeToM. / aBT.—cocT.: B. C. PoxiioB, E. A. Hukumosa, P. A.
IlerpocoBa — M., 2019. — 48 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HUHTEPHET

Poccuiickas anexrponnas mikosahttps://resh.edu.ru/

Sximace https://www.yaklass.ru/

WurtepueT-ypok (0Opa3oBarenbHbIi BUeo mopTai) https://interneturok.ru/

buomorus — Hayka o »xwuBoi nmpupoze https://resh.edu.ru/subject/lesson/3827/start/118940/

CuerutenHoe Hacnenoanue renos https://resh.edu.ru/subject/lesson/3861/start/295751/

T'enetuka u cenexuusa https://resh.edu.ru/subject/lesson/3861/start/295751/

N o o bk~ wDdE

JlokazarenscTBa sBommonuu https://resh.edu.ru/subject/lesson/5391/start/301036/



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/5391/start/301036/

8. Coobmectsa u skocucremsl https://resh.edu.ru/subject/lesson/5501/start/119075/

9. T'mobanbHbIC SKOTOrHYecKUe mpodaemsl https://resh.edu.ru/subject/lesson/3896/start/17493/



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/3896/start/17493/
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