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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus" (nanee - OMOIOTHUS) 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 (enepalibHOM pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwibHble y4eOHBIC NpPEIMETHI, W3ydaeMble 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 ATUX YYEOHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEIUIIMHOW, SKOJOTHEH, MCHUXOJOTHEeH, CIOPTOM MM 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 COJAEpKaHHE, €ro CTPYKTYpPHUpPOBAaHUE IO pas3feliaM M TeMmaw,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. B mporpamme mo OHOIOTHH peaqn30BaH MPUHITHIL
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBJIEHHOCTh Ha  TOCIEAyIOUlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TIPEJCTaBICHUN O 3A0pOBOM 00Opas3e KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM, METAINPEIMETHBIM U HPEIMETHBIM
pesynpTaraM oOydeHHss W B (OpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaroluXcsi M0 OCBOCHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOHnblii npeamer «buonorus» Ha ypoBHE CpeHero o0Iiero oOpa3oBaHHs 3aBeplIaeT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
oOyyaromuxcs O JKMBOM TpUpPOJE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
SMOPHOJIOTUN U OUOJIOTHH Pa3BUTHsI, T€HETUKH, CENEKIUH, OMOTEXHOJIOTHH, BOJIOIHUOHHOIO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHu3alUsAX cperHero npodeccuoHaabHOro odpasoBanus. OCHOBY €ro cojepKaHus
COCTABIISIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lelioB OHWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kmaccax 3T 3HaHUS MOTYYarOT pa3BUTHE. Tak, pacIIMpeHbl U yrTyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhle MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIIeAYIOMEro BeiOOpa npodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHWHA C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetel. Tak, B 10 kiacce HM3ydaloTcs OCHOBBI MOJIEKYJSPHOM U KIETOYHOM OuoJoruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTUH, AaKTYaIH3UPYIOTCS 3HaHUS OOydaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kimacce u3yyaroTcsi SBOJIOIMOHHOE yY€HHUE, OCHOBBI SKOJIOTHH U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MUpPA, 3HAHUW O CTPOCHHUH, MHOT00Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, NMPUKIAJAHBIX ACHEKTax
Ouosiornueckux 3HaHui. J[Ji1 pa3BUTUS W MOJJEpKAHUS WHTEpeca 00ydaroImmxcs K OMOIoruu
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
obsacTi OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apYOEkKHBIX YUEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U NPHOOPETeHHE YMEHUN UCIOJIb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUU WHTEpECa
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

Joctuxenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnE€HHOM YpOBHE
obecreunBaeTCs pereHrueM CAeAyIOIMNX 3a/1ayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIiIaXx,
COCTABJISIFOLIMX ~ COBPEMEHHYKO  €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJIIpHOM U KJIETOYHON OMOJIOTHuH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHU B JlabopaTopud W B MpupoAe (HaONIoJeHUEe, H3MEpEeHHE,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAaMOCTOSITEILHO HAXOJWTh, AHAIU3UPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXKIY pa3BUTHEM OWOJOTHMH U  COIMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPY)KAIOUIMX JIIOACH; OOOCHOBBIBaTH M COOJIOJATh 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
OHOJIOTHH,

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 HCCIICOBAHUM, peIIeHus] OWOJIOTUYECKUX 33734, MOJCIMPOBAHUS
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 KyJbTYypbl IOBEACHUS B TPUPOJAEC; WHTETPAIUM €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSl U 3/I0POBBSl OKPYKAIOUIMX JHOACH (COONIONEHHsST Mep
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 OOYyYaIOUMMHUCS WHIUBUIYaJIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUHOHATbHOMY
CaMOOIIPEJICJIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMU HHTEpecaMH U MOTPEOHOCTAMHU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBENEHHBIX HAa HM3YUYCHHE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpenHero obmiero oopazoBanus, cocrapiseT 201 gac: B 10 kitacce — 68 yacoB (2 yaca B HEJIEINIO),
B 11 kmacce — 133 yaca (4 yaca B HEJIENIO).

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
MpOBEJCHUE JA0OpPAaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBIITOJIHEHUH TPOEKTHBIX W y4eOHO-HCCIIEIOBATENbCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOJHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKaMHu, (uiocodueid, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(GbOpMUPOBAHUN COBPEMEHHOW HAay4HOU KapTHUHBI MUpA. JHauenue OUOLO2UU 8 NPAKMUYECKOU
OoesmenbHOCMU  4enogeKka: MeouyuHe, CelbCKOM XO03AUcCmee, NPOMbIULIeHHOCMU, OXpaHe
npupoovl. CuctemMa GMOJIOTUYECKUX HAYK.

MeTto/bl TO3HAHUS KUBOUM MPHUPOABI (HAOII0IEHUE, SIKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOABI TTO3HAHUS KUBOU TIPUPOIBI».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHuE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OHOJOTUYECKHX O0BEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3al U,

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owonornu. OTIuume >KHUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HUX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISALHOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTEO1eHOTUYECKHIA), OMOChHEPHBIA.

JleMoHCTpanum:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJIBI M MHUHEPAIBbHBIX BeHIECTB B KieTke. [logaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHre 6€TKOB. AMUHOKHCIOTHI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIBI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa 0enKkoB. buonornyeckue GpyHKIMU OEITKOB.

®epMeHTHl — Ouonornueckue KarammzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas crnemuduuHocth. Kodepmentsl. Butamuubpl. Otiauuus  ¢GEpMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JIaKTO3a) W TMOJNHMCcCaxapuibl (Kpaxmall, TJIMKOTeH, LeJUloNo3a). buonornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aununoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHHUKOB YHEPTUU.



Hykneunoseie kucnotel: JIHK u PHK. Hykneotnasl — MOHOMEPHI HYKIE€MHOBBIX KHCIIOT.

Ipunyun komniemenmaprocmu. Ilpasuno Yapeagpga. Crpoenue u pynkuuu JJTHK. Ctpoenue u
¢ynkuuu PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.

[{utonmoruss — Hayka o KieTke. Mcmopus omxpeimus xkiemxu. Pabomer P. I'yka, A.
Jleseneyxa. Kiierounas Teopusi — IpUMEp B3aUMOJEHCTBUS HAEH U (aKTOB B HAay4YHOM
Mo3HAaHUK. MeTO/bl U3yUeHUsl KICTKU: MUKPOCKONUs, Xpomamozpagus, 21ekmpogopes, memoo
MeyeHbIX amomos, ouggepenyuanvroe yenmpugyuposanue, Kyaibmusuposarue Kiemox.

Knerka kak menoctHas sxuBasi cucrema. O01ue npu3Haky KJIETOK: 3aMKHYTasi HapysKHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapat, CHCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuHoTHYeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MpoKapuoTHueckor kieTku. Kierounas crenka Oakrtepuit. Ocobennocmu  cmpoeHus
eemepompouoti u asmompo@Hou npoxapuomuyeckux kiemox. CTpOCHHE 3YKapHUOTHUECKOU
kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OpnnomemOpanubie opranouabl kietku: OIIC, ammapatr [ombmku, Tu30cOMBL.  Baxyonu
pacmumenbHulx Kiemokx. Knemounwii cok. Typeop. IlolyaBTOHOMHBIE OpPraHOWbI KIIETKH:
MUTOXOHJpHUH, IacTuabl. I[IpoucxokaeHue MUTOXOHAPUM U IIacTud. Buasl mmactun.
HememOpanHble OpraHouibl KJIETKH: PUOOCOMBI, KJIETOYHBIM IIEHTP, IIEHTPUOIHU, PECHUYKH,
KryTUKd. OyHKIMK OpraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHblil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KaproIiazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHncropT BewIecTB B KIETKE: naccusHuvli (Oughghysusa, obnecuénnas ouggysus),
AKMUBHLIL  (NepBUYHLILL U BMOPUYHBIL  aKMuseHullli mpancnopm). Ilonynponuyaemocmo
Memobpanvl. Paboma nampuii-kanuesoco nacoca. OHOOYUMO3. NUHOYUMO3, HaA2oyumos.
Ixzoyumos. Knemounas cmenka

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOHW IPHUPOJE»,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoguyeckas Tabauna XMMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne Mosiekybl O6enkay, «CTpoenue GhepMeHTa,
«Hyxknennossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapruOTHYECKON
KIeTkn», «CTpoeHHne XUBOTHOM KiIeTKn», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIeTKW», «CTpOoeHUE Apa KIETKN», «YTIAEBOIbIY, «JIMmuab.

OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE I MPOBEACHHS HAOIOICHUH,
U3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, JKUBOTHBIX W OaKTepHAbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKHe padoThli:

JlaGopatopuast pabora Ne 1. «l3ydeHue KaTaTUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl UIIA KaTanas3bl).

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHUH, >KUBOTHBIX M
OaxkTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTDh KJIETKH.



OOmeH BemiecTB, WiIM MeTaboau3M. Accummisanus (TUTaCTHYECKUH  OOMEH) |
JTUCCUMIIALINS (PHEPreTHUECKU 00MEH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTab0In3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHblid. Poas pepMeHTOB B 0OMEHe
BELLECTB U ITPEBPAILICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmmm (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XeMocHHTe3. XEeMOCHUHTE3UPYIOIe OakTepuu. 3HAUCHHE XEMOCHHTe3a [UIsl KU3HU Ha
3emuie.

OHnepreruyecknii oOMeH B KJeTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMIPOBaHHE SHEPTUU B KJIETKE. DTallbl s3HepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIE€HHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO 0OOMEHa.

Peakuuu wmarpuuHoro cunte3a. ['enermueckass undopmanus u JHK. Peanuzanums
TeHeTUYeCKOoi uH(popMaluu B KieTke. ['eHeTuuecKkuit koA U ero cBoWcTBa. TpaHCKpUMIIUS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpanchsuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl ku3HM — BuUpyChl. Mcropusi otkpeitus BupycoB (. U.
HBanoBckuii). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIIa BUpYycoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpYycaMu. Bupyc nMMyHOepUIINTa YeTOBEKa
(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaa W HUHTErpasa.
[TpodunakTrka pacmpocTpaHSHHS BUPYCHBIX 3a00ICBAHHIA.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuveckux OauHvlx. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konsnos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmuet  u cxembl: «Tumbl  muTaHus», «Metabonusm»,  «MUTOXOHAPUSNY,
«JHepreTnueckuit oomen», «Xmnopormiact», «Dotocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHay, «CuHte3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«baktepnodarn», «Ctpoenne wu xku3HeHHbld 1ukin Bupyca CIIMJla, Oakrepuodaray,
«Penmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKN», MojieTb cTpykTypsl JIHK.

Tema S. PasMHOKeHHEe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WIM KU3HEHHBIM IMKI KieTkd. Murtepdaza m mutos. Ilpoueccsl,
npoTekaronme B uHTepdasze. [Ipecunmemuueckuii (NOCMMUMOMUYECKUL), CUHMEMUYECKUll U

nocmcuHmemudeckull (npemumomuyeckull) nepuoovl uxnmepgasvi. Pernmkanus — peaxius
matpuyHoro cuHTe3a JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAa0Op — KapHUOTHII.
JIMmuionAHbIA M TarIouaHBIA XpOMOCOMHBIE HAaOOphl. XpoMaTuabl. LluToimornuyeckre OCHOBBI
Pa3MHOYKEHUs U MHUBUyaJIbHOTO Pa3BUTUS OPraHU3MOB.

Jenenne xnetkn — muto3. Craaum muto3a. I[lpomecchl, NMpoMCXOIsALIME HAa Pa3HbIX
CcTaIugIX MUTO3a. bromorndeckuii CMBICII MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.



@opMBl  pa3MHOXKEHMSI OpPraHW3MOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
PasMHOXKEHUS: JeJICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYCHHE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxoasmie Ha cragusix meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. broigornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kemne3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SHUIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otanbl SMOPHOHATIBHOIO Pa3BUTHUA Yy MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
OpraHoreHes3. 3akaaoka Op2aHo8 u MKaHeu U3 3apooblulesvblX TUCMKO8. Bzaummoe enusHue
yacmetl passusaowe2ocs 3apooviuia  (dImopuonanvHas uHoykyus). lloctamMOproHabHOE
pa3Butue. TUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHUS: MPSMOE, HENpsiMoe (JTMUYMHOYHOE). BriusHue
Cpebl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 1BETKOBOIO PaCTEHUsI: CTPOEHUE CEMEHHU, CTaJIUU
pasButus. [ amemogpum u cnopogum. Metioz 6 dncuznennom yukie pacmenutl. Obpazosanue
cnop 6 mnpoyecce metioza. Iamemoeenes y pacmenui. Oniodomeopenue U passumue
PACTMUMENbHBIX OP2AHUIMO8. []801IHOE ONnl000meEopeHe Y YBEMKO8bIX paCmeHUll.

JleMoHCTpanum:

Tabmuubtl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOoe pa3MHOXKEHHE pacTeHui», «JleleHne KieTku
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpOoeHHEe XpOMOCOMBI», «KIETOUHBIM LUK,
«Pemmkanus JJHK», «Murtos», «Mehosy, «lIpamoe u Henpsimoe pa3ButHey, «l'ameTorenes y
MJIEKOTIUTAIOIIUX U YeNoBeKay, «OCHOBHbIE CTaJJUN OHTOTEHE3a.

ObopynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka miekonurarouero», «KapuoknHe3 B KJIETKax KOpElIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpoMOCOMBL.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «Habmroienue MuTo3a B KJIEeTKaX KOHYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpEnapaTax.

JlaGopatopnast pabora Ne 4. «M3ydeHuwe CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTh OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pa3Butus reHetuku. Ponb nuronorud u
SMOpHOJIOTHH B CTAHOBJICHUU I'eHETHKHU. BKitag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToapl TEeHEeTUKH (TUOPUIOIOTUYECKUI, HUTOT€HETHUYECKUH, MOJIEeKYJISIpHO-
reHeTuuecknil). OCHOBHBIE T'€HETHUECKUE MOHATHS. [ OMONI02UUHbIE XPOMOCOMDYL, QJlleNbHbIE
2eHbl, ANbMepHAMUEHble NPUSHAKY, OOMUHAHMHLIL U pPeyecCUSHuLl NPU3HAK, 20MO3U20ma,
eemepo3ucoma, ducmas JauHus, 2uOpudsl, 2eHomun, ¢enomun. l'eHeTHUECKass CUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBAaHUS  NPU3HAKOB, yCTaHOBJIEHHble .  MeHaenem.
MoHorubpuaHoe cKpeuBanyue. 3aKoH eJMHO00pa3us THOPUAOB MEepBOro nokojaeHus. [Ipasuiio



JIOMUHUPOBAHUA. 3aKOH paclleIuieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe wu
HEIOJIHOE JOMUHHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[luToreHeTnyeckue OCHOBBI JUTMOPUIHOIO CKpELIMBaHUS. AHAIU3UPYIOLIEEe CKpEIBaHUE.
Vcnonb30BaHue aHAIU3UPYIOLIETO CKPEIMBAHU JUIsl ONPEAEICHNs TEHOTUIIA OCOOH.

CueruilenHoe HacienoBanue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIeJOBaHMIO reHoB. HapyleHnue cuenieHus reHoB B pe3yibTaTe KpOCCUHIOBEPA.

XpOMOCOMHas1 TEOpUS HACJIEACTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE ONpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

I'enomun xax yenocmuas cucmema. MuodicecmeenHvlll anieusm.

M3meHunBOCTh. BUibl M3MEHUYMBOCTHU: HEHACIIEACTBEHHAs U HAacIeACTBeHHasA. Ponb cpenpl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XAapaKTEpUCTHKA MOAU(PUKALMOHHOW H3MEHUYUBOCTH.
Bapuauuonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KomnyecTBeHHbIE 1
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, uiay reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAs U3MEHUUBOCTb.
Meiio3 u 1onoOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4MBOCTh. Kiaccugukamuss MyTaluii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIe. Yactora u
OpUYMHBI MyTauuid. MyTtareHHsle (akTopbl. 3aKOH TOMOJOIMUYECKUX PsIOB B HAClEACTBEHHON
u3sMenunsocty H. . BaBuiosa.

BuesinepHast HacIe1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YeEJIOBEKa:
TeHEANOrNYeCKUi, OJM3HELOBBIH, IIMTOT€HETHYECKHH, OHOXMMHMYECKHH, MOJIEKYJISIPHO-
reHeTuuecknii. COBpEMEHHOE OIPENEJICHNE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomotpio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HacleACTBEHHOM  IPeapaclooKEeHHOCTHIO,
XpoMocoMHbIe Oosne3Hu. ComaTuueckue W TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOT0O 00pa3a XHU3HHU, JTUATHOCTUKH, NMPO(PUIAKTUKHN U JICUEHHUsS] T€HETUYECKHX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUH YeIOBeKa.

JleMoHCTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 UTOT€HETHYeCKas OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro ILUTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOThI TrameT»,
«/Iurnbpuanoe ckpemuBanue», «L{UToIOrHMUECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUS,
«Meios», «B3zanMoneincTBre ajulenbHbIX T€HOBY, «I eHeTnyeckne KapThl paCTeHUM, KUBOTHBIX
U yeinoBeka», «['eHeTmka momnay, «3aKOHOMEPHOCTH HACIEIOBaHUS, CLEIJIEHHOTO C IMOJIOMY,
«Kapuotunsl dYenmoBeka U KHUBOTHBIX», «Buasl u3MeHunBoctn», «MoaudukanmonHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-akropay, «I'eHeTuka rpynmn KpoBu», «MyTalnOHHAs
M3MEHYUBOCTDY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBaHue», «HemnomHoe
JOMUHUpOBaHuEe», «JluruOpunHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUILEB U OKPACKH Tena), repoapuit
«I"opox MoCceBHOY.



JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabota Ne 5. «3ydyeHne pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUTHOTO
CKPEILIMBAHUA y JPO30(HIIBI HA TOTOBBIX MUKPOIPENnapaTaxy.

JlaGopaTtopnas pabora Ne 6. «M3yueHne MoaupUKaIMOHHON U3MEHUYMBOCTH, TTIOCTPOCHUE
BApUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmid y JApo30QMIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padorta Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U Ipolecc. 3apoKIeHUe celeKuuu u aoMmectukanus. Ydyenue H. .
BaBunoBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHuid. LleHTps
MIPOUCXOXKICHUS TIOMAIIHUX )KUBOTHBIX. COpT, MOpoa, TaMM. 3aKOH 20MON02UYECKUX PAO08 8
HacneocmeenHou usmenuusocmu H. U. Basunosa, e2o snauenue 05l ceeKyuoHHOU pabomol.

CoBpeMeHHbIE METOJbl CeleKIUMU. MaccoBblii U MHAUBUAYAIbHBIA OTOOpHI B CENEKLUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas cuia.
Hepoacteennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanmuss U e€ yCHexXu.
N cKyCCTBEHHBI MyTareHe3 W MOJYyYEHHUE MOJUILIOUA0B. J{OCTHIKEHUSI CEJIEKUUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak orpacib Npous3BoaAcTBA. OObexmbl, UCNOIb3YeMble 8 DUOMEXHOTI02UL,
— KJIemoyHvie U mKaAHesble KYIbMmypbl, MUKPOOP2AHU3IMbL, UX Xapakmepucmuxa. 1 eHHas
uHXeHepus. Jtanbl co3nanus pekomOuHantHoil JIHK u Tpancrennbsix opranusmos. Knetounas
uHxeHepus.  Kierounble  KydabTypbl.  MHKpPOKIOHAJIBHOE  PAa3MHOXKEHUE  PACTEHHI.
KnonupoBaHue BBICOKOMPOIYKTHUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHu3MoB. Kpuobanxu.
Comamuueckas eubpuouzayus u comamuyeckuli 3mopuozeres. IKOIOTHUECKUE M ITUYECKHE
npo6sieMbl. 'MO — reneTndecky MOAUPHUIIMPOBAHHBIE OPIAHU3MBI.

JeMoHcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmuiel U cxembl: Kapta «L[eHTpbI MPOMCXOXIEHUS W MHOTOOOpa3usl KyJIbTYypPHBIX
pactenuit», «Ilopoapl nomMamHuX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHuil», «OtaanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomumnonaus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTYphl U KIOHUpOBaHUE», «KOHCTpyupoBaHue M mepeHoc
TEHOB, XpPOMOCOM).

O6opyoBaHue: MYJISKU IJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYyJIBTYPHBIX COPTOB
pactenui, repoapuii « CebCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

Okckypeusi « OCHOBHBIE METOJBI M JIOCTHIKEHUS CEJIEKLUNU PAacCTEeHWM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIH YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 8. JBosroHOHHAS OHOJIOTHS.

[TpennocbuIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HAa pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CuzerenbcTBa dBomonUM. [laneoHToorHYecKue: MOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, NIepexoaHble (hopMbl. buoreorpaguueckue: cxoJCcTBO
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.



OMOpPHOJIOTHYECKHE: CXOJCTBA U pa3inyuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHBIC, PYyJUMEHTapHBIE OpPTaHbI,
aTaBU3MBI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. IlpeAnochuikM BO3HHUKHOBEHHS JIapBHHU3MA.
JIBmoKylue CWIbl DBONIONMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPaHUYEHHOCTH PECypCcoB, HeonpeAenEHHas HW3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxposBomtonust. [lonysinus xkak equHMLA BUAa U dBotonun. CospemeHHvle Memoobl
OYEHKU 2eHemU4ecKo20 pasHooopasus u cmpykmypvl nonyiayuil. H3menenue 2cenogoHnoa
HONYNAYUU KAK INIeMEHMAPHOe I80NIOYUOHHOE SABTIeHIUe.

JBuxyue cuibl ((hakTopbl) 3BOJIONUU BHIOB B Mpupoje. MyTallmOHHBIN Mpolecc u
KOMOWHATHBHAS W3MEHYHMBOCTh. [lOMyJSAIIMOHHBIE BOJHBI W Jpeid TeHOB. Oghghexm
ocnosamens. ppexm 6ymoinounoco eopaviwika. VI30ma1us 1 MUTPaIIHsL.

EctectBeHHbIil 0TOOp — HampaBisitommii Gaktop 3Boiouud. DOpMBI €CTECTBEHHOIO
otbopa.

[Tprcroco0ICHHOCTh OPraHU3MOB KaK Pe3yJIbTaT IBOJIIONHH. [IpuMepsl mprUcIocoOIeHni
y OpraHu3MoB. ApoMopdo3bl U HIMOATANTAUUH. [Ipumepvl NpucnocobieHull y opeanu3zmMos:
mopghonozuueckue, ¢husuonocuueckue, oOuoxumuyeckue, nosedenueckue. OmHOCUMENILHOCMb
NPUCNOCOONIEHHOCMU OP2AHUIMO8

Bun u BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pPa30BaAHUS:
reorpauueckoe, IK0JI0rHuecKoe.

MaxkposBomorus. DopMbl SBOMIONUH: (PHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHnne  OT  HeCNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBepiios.

Tabmuupelr u  cxembl: «Pa3BuTue opraHuueckoro mupa Ha 3emiie», «3apojblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 3a CYIIECTBOBAHUE,
«EctectBenHblit  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYUBOCTDHY, «ApoMopdo3bI»,
«nanoananranun», «OOmas aerenepanus», «J[Bmwkymmue cuimbl sBomonmmn», «Kapra-cxema
mapuipyta mytemectBus Y. JlapsunHa», «boppba 3a cymectBoBanue», «llpucnocoGneHHoCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHYECKOE BUJ000Pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPacKU, HaOOp MIIOI0B U
ceMsiH, KosuteKuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», MoJieidb «OCHOBHbIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOzeTb « CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

Buoreorpaduyeckas kapta Mupa, KoOeKIus «@DOpMBI COXPAHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmuukaius «llepexkpéct xpomocom», BllaxKHbIE MpenapaThbl
«Pa3Butune Hacexkomoro», «Pa3Butue nArymkmw», Mukpornpenapat «Jlpozoduna» (HopMma,
MyTalH (OpMbI KPBIILEB U OKPACKHU TENa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopnas pabora Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.



JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 9. Bo3HUKHOBeHMe U pa3BUTHE KM3HH Ha 3eMuie.

JlonayuyHble MpeACTABIECHUS O 3apOXKIACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
JKU3HU Ha 3emiie: abuoreHes u nancrnepmus. [ unomesa nOCMoOsHHO20 CaMO3APOAHCOCHUSL HCUSHU
u eé onposepacenue onvimamu D. Peou, JI. Cnannanyanmu, Jl. Ilacmepa. Xumuudeckas
IBOJIONMS.  AOWOTEHHBI  CHHTE3  OpPraHMYeCKUX  BEIIECTB W3  HEOPraHUYECKHUX.
DKCIIEpUMEHTAIBHOE MOATBEPKICHUE XUMUUECKOH 3Bomounu. Koayepeamuas eunomesa A. H.
Onapuna, eunomesa nepsuunoco dyavoua Jic. Xonoeiina. HauanbHbie dTanbl OMOIOTHYECKON
sBomtonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE
nporokneTrku. IlepBble kieTku u ux 3Bomtouus. dopMmupoBaHHE OCHOBHBIX TIPYMI KUBBIX
OpraHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 9pel. [laneos3oiickas spa u €€ mepuoabl: KeMOPUNCKHI, OpPIOBUKCKHA,
CUJIypUNCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, [IEPMCKHUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKU, MEJTOBOM.

Kaiino3zoiickas apa u €€ nmepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIMU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil W KMBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak oTpa)xkeHue 3BOOUUUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTaHU3MOB.

OBoyronusi 4enoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npencTaBiIeHUH O
IIPOUCXOXKIECHNUN YelloBeKa. MeToIbl 3ydeHus: aHTpornorese3a. CXoAcTBa U pa3Inyusl 4eJI0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymme cuisl  ((paxTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh MU
ecTecTBeHHbIH 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYAUIl TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymuHbld. Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYyIIECTBOBAHUS, 00JACTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Deonoyuss cospemennozo uenoseka. Ecmecmeennvlil omOOp 6 NORYIAYUAX HeloseKd.
Mymayuonnwiii npoyecc u nonumopgusm. Ilonynayuonnvie 6onnvl, Opeligh ceHos, muepayus u
«aghdhexm ocnosamensy 8 NONYIAYUAX COBPEMEHHO20 UENI08EKA.

Yenoseueckue pacbl. OCHOBHbIE OOJIBILIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajioujiHasg  (dKBaTOopuaibHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

IToptpersr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmump! n cxembl: «Bo3uukHoBeHne ConMHEYHON cHUcTeMbl», «Pa3BuTHe OopraHmdeckoro
mupa», «PacrurenpHas kietka», «KuBoTHas kieTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHas cHucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS
YeJ0BEeKa U 4eloBeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MajJeOHTOJIOIMYECKHX HaXOJ0K



MPEIKOB COBPEMEHHOI0 4YeloBeKa», «J/[peBHeitmme moam», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
INUTEKAHTPOIa, HeaHJepTallblla, KPOMAaHbOHIIA), CICNKH WIM M300paKeHHUs KaMEHHBIX OpYIuil
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIIEPhl, pyomia, ckpediia), TeoXpoHOJIOTHYecKas TabJuIia,
KoJIeKIHst «@OpMBI COXPaHHOCTH HCKONAEMBbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M NpaKkTH4YecKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «M3yueHHne MCKONAEeMbIX OCTATKOB PACTEHUH U KUBOTHBIX B
KOJIJIEKLHSIX».

OKCcKypeusi «IBOJIOLUS OPraHUYeCKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIM WM
KpaeBeIYeCKUil My3eil).

Tema 10. Opranu3mbl U OKpY:KaKIIas cpeaa.

OKkonorusg Kak Hayka. 3ajaud M pasfelibl 3KOJOrMH. MeToabl 3KOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IIOYBEHHAs,
BHYTPHOPraHU3MeHHas. QDu3suko-xumuieckue ocobeHHocmu cpeo O0OUManus Op2aHu3Moa.
Ilpucnocobnenus op2anusmos K JHCU3HU 8 PAZHBIX CPeOax.

Oxkonorudeckue ¢akrtopbl. Knaccudukanus 3KoJI0OrH4eckuXx (akTopoB: aOMOTHYECKHE,
OMoTHYECKHE U aHTpomoreHHse. JleiicTBue KOIOrn4eckux (akTopoB Ha OpraHusMbl. Oowjue
3aKoHOMepHOCMU Oelicmeus dKono2uveckux gakmopos. Ilpasuno munumyma (K. Illnpenzens,
FO. Jlubux). Tonepanmuocms. I6pubuonmusle u CmeHOOUOHMHbIE OP2AHUIMBL.

AbOuoTtnueckue  (AKTOpPBL:  CBET, TEMIIEparypa, BIAKHOCTh.  (DOTONEPHOAM3M.
[TpucnocoOneHns: OpraHu3MoOB K JCUCTBUIO a0OMOTHYECKUX (PAKTOpOB. Bruolornueckne puTMBI.
Bnewnue u enympennue pummovi. Cymounvie u 2oouunsvie pummbl. IlIpucnocobrennocmo
OP2AHU3MOB K CE30HHbIM USMEHEHUM YCILOBULL HCUSHU.

buotnueckue  Qaxtopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLHUA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMeHcanuswm, HEUTPaIU3M. Hempoguueckue
e3aumodelicmeusi  (monuueckue, @opuueckue, gadpuueckue). 3HaueHUE OHOTHYECKUX
B3aMMOJICHCTBUI [ CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MOMysuu. OCHOBHBIE IOKA3aTead MOMYJIALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXAAa€MOCTb, CMEPTHOCTb, HPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TMONYJSIIMU M e€ peryisauus. JIkonozuueckue cmpameeuu 6uoog (r- u K-
cmpamezuu).

JdemoHcTpanmuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmuupl u cxemsl: kapta «IIpupoausie 30HbI 3emin», «Cpenbl 0OUTaHNUS OPTaHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJIALUN
uHpy3opun-Tyhenpkny», «llumessie nenmny.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopatopHas pabdora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
OoOUTaHU.

JlaGopaTtophnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 11. CoobmecTBa ¥ 3K0JOIrHYECKHE CHCTEMBI.



CoobOmiectBo  opraHu3MoB  —  OuorieHo3.  CTpyKTypel  OWOIIEHO3a:  BHUJIOBas,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckne cuctembl (d9Kocuctemsl). [loHsTne 00 sKOocHCTEME UM OHOTEOIeHO3E.
OyHKUMOHANIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruuM B 3Kocucreme. Tpoduueckue (MMILEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE IIOKa3aTeld S3KOCHCTEMBL: OHmomacca,
OPOAYKIHUSA. DKOJIOTWYECKHE NHPAMHIBL: TPOAYKIHH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUYMBOCTB, camoperyisuus, passutue. Cykueccus. [lepsuunvie u emopuumnbvie
cyKyeccuu U ux npuuunvl. Aumponozennvie 6o030eucmeus Ha cykyeccuu. Knumakcnoe
coobwecmeo

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. ODKOcHCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMmbl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB U cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuumu. OcoOeHHOCTH OMOchepbl Kak TI00aTbHONW IKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemectB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YIJIepoaa, a3oTa).
3onanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONIOreHHBIE U3MEHEHUs B Onocdepe. ['mobanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHUE NPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBa PaLlMOHAIBHOIO YIPABJICHUS NPUPOIAHBIMU PECypcamMH U UX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUM U OXpaHa MPUPO/IBI.

JdemoHcTpaumuu:

[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuel u cxemsl: «Ilumessie nenu», «buorneHo3: coctaB U CTpykTypa», «IIpupogHsie
coobmectBay, «llenn nutanus», «OKkojorumueckas nupamugay, «buochepa u uenosex»,
«9JKocUCTeMa IIMPOKOJUCTBEHHOrO Jeca», «JKOocUCTeMa XBOMHOro Jeca», «buoreHos
BOloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JIEHCTBUS Ha IMPUPOLY»,
«BaxHellne MCTOYHMKHM 3arpsA3HEHMs] BO3yXa M TPYHTOBBIX Boa», «llouBa — BaxHeilmas
cocrapisitolas onoceps», «PakTopsl aerpaganuu nous», «Ilapaukossiii 3 dexT», «DakTopsl
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepsn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
XKHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoma B O6uochepe»,
«Kpyroeopot a3zora B mpupoae».

Ob6opynoBanue: MOJEJIb-aNIUINKALUs «Tunnuneie OHMOLIEHO3BD», repbapuit
«PacturenbHple  coobmiecTBa», Kowiekuuu — «buoneHosd», «Bpeaurenn — BakHeHIIHMX
CENIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TepOapu M KOJUIEKIMM pAcTeHUHl U  KHUBOTHBIX,
IIPUHAUJIEKAIINE K Pa3HBIM SKOJIOTMUECKHUM Ipynmnam ogHoro Buaa, Kpacnas kaura Poccuiickoin
®denepatiu, H300paKeHUS] OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



11 KUIIACC

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3ydaemble UMM MpoOsiembl. DyHIaMEHTANbHBbIC, TPUKIAAHBIE U
MOMCKOBBIC HAYyYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpannmn

[Toptpersr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. ['apseit, I'.
Menpgens, B. WU. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuwios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUU C APYTUMU HayKaMm», «CucTemMa OMOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOIO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh U YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CAMOBOCIPOM3BEICHUE, Pa3ApaKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIM, MOMYJIALIMOHHO-BUIOBOA, HKOCHUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepusiid. [Iporeccrl, mpoucxoasmyue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKU KUBOTO.
Kusub kak popma cymectBoBaHus MaTepuu. Hayku, uzydaromniue KUBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpPraHHU3aLUU.

W3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmionenue, usmepeHue,
AKCIEPUMEHT, CHUCTEMaTHh3anus, MeraaHanu3. [loHsTHE O 3aBUCMMOW M  HE3aBUCHUMOU
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Guonornueckux qaHHbIX. OeHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yibTaToB. [IpUUMHBI MCKaKeHHs pe3yJbTaTOB SKCIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuiel 1 cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «DBHOIOTHYECKHE CHCTEMBIY,
«CBolicTBa KUBOM MaTepun», « Y POBHH OPraHU3ALMH KUBOU MPUPOb», « CTpOEHUE )KUBOTHOM
KIeTKn», «TKaHW  JKUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreorienosy», «buochepa», «MeTo bl H3ydeHHsI ) KUBOU MPUPOJIBI.

O6opynoBanue: 1abopaTtopHoe 000pyIOBAaHUE TS POBEACHUS HAOIOICHUN, N3MEPEHHUIA,
IKCIIEPUMEHTOB.

IpakTuyeckass padora «Vcmonp30BaHWE Pa3TUYHBIX METOJOB TPU H3YYCHUH >KHUBBIX
CHUCTEM.

Tema 3. buosorust KieTkun



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOM TEOPHUH.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCUpoBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicusnennoe) uzyyenue Kiemox.

JemMoHCTpauMu

[Toptpertsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneliaen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBA KIETKU. buosornueckue noiaumepsl. beaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkium 0enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepuasl, pochoaunuibl, BOCKU, cTeponibl. bruonornyeckue ¢pynkuuu aunuaos. O0mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun kommiuementapHoctu. [IpaBuno Yapradgda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢bynkumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIMM B  KIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypsvl U @QyHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTypbl O€lIKOBOW MOJEKYNb», «CTpOE€HHE MOJIEKYJ] YIJIeBOAOB», «CTpoeHue MOJEKYJ
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKapUOTHYECKOW KJeTkH. Kilerounass crTeHka OakTepuii u  apxew.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHUecKod MeMOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronunTo3. Dx301uTo3. Kiletounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE M (QYHKUIUHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWOB KIIETKH.
CrpoeHue TpaHyJISIpPHOTO peTUKyiayMmMa. Mexanusm Hanpasnenus 6enxkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
SHOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkums annapara [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

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

HemeMmOpannbie opranousl kieTku CTpoeHHe U QpyHKIMKM HEMEMOpaHHBIX OpraHOWIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHBIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CTpoeHue M JABWKEHHME JKTYTHKOB U PECHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepublii GenkoBblid MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
HPOKAPUOTUYECKON KIIETKN.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTopuas pabGora «lccienoBanue mia3Moiin3a M AEMIa3MoJM3a B PaCTUTENbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIlecTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
depMeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHTh, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentbl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OpPraHMYECKMX BEILECTB B KieTKe. POTOCUHTE3. AHOKCUCeHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETIIEHUE TIIIOKO3bI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «PoTocHHTE3», «DHepreTHueckuii oOmen», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaJTUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE POLIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu ceHog. OpraHu3aius TeHOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perynsius 0OMeHHBIX MpolieccoB B kieTke. Kiierounslit romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0osieBaHus uenoBeKa, KUBOTHbIX, pacrtenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii numkin, ero mepuonasl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEPHOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIL. J{MIJIOWIHBIA W TaljIoOUTHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsmuss MuToTnueckoro uukia kietkd. [IporpamMmupyemas kieTtouHas Tubenp —
arornTo3.



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 «Habnronenne mMuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOCHUS U KU3HENEATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe neinoe. '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,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHUSA, (PYHKIHMA U PaCHONIOKEHUS
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 pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHHUYHOE. J[I[BU)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >XKUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPHUKIETOYHOE NHUIIEBAPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. J[pIxarenbHasl MOBEPXHOCTh. JKabepHoe u NEroyHoe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIAINH JIETKUX Y MITUIl U MIEKOMUTAIOMUX. Perymsius npixanus. J{prxarenbHbie 00bEMBI.

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



KpOBOOOpaIrieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHUS  KPOBEHOCHOM  CHCTEMBI
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. 3alluTa y OJHOKJIETOYHBIX OopraHu3MoB. 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 uyesjoBeka. KI€TOUHBIH M TyMOpajdbHBIi HMMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

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

HepBHas cucrema u peduieKTopHAs peryisiiusi y >KHBOTHBIX. HepBHas cucrema u e
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. B3anMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmne», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMbI OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpraenurensHas cucteMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIb, «MMyHUTET,
«Kumegnononoctapie», «CxeMa mUTaHus pacTeHui», « KpoBEeHOCHBIE CHUCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapumn», «BHyTpeHHee cTpoeHHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONINUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

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, KOJUICKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHOM EMKOCTH JIEFTKUX, MEXAHNU3Ma JIbIXaTEeJIbHbBIX
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. Pa3MHoOKeHMe U pa3BUTHE OPTaHU3MOB

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

ITonoBoe pasmHoxkeHnue. IlonmoBeie kneTku, uiam ramersl. Meio3. Craguum Menosa.
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.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Crepmarorene3 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).
3akjaJKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTen
pa3BHBaroIIerocss 3apojplia (3MOpUOHanIbHAs WHAYKIMS). 3akjiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButrue xuBoTHbIX. [locTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XKMBOTHBIX. akTOpbl PETyJSIUM POCTa KUBOTHBIX U yenoBeka. Craauu
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
mukie pacreHuil. OOpa3zoBaHue cmop B Iporecce Meio3a. ['ameroreHes y pacTeHH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENbHBIX OPraHu3MoB. J[BOWHOE OIIOOTBOPEHUE Yy
[[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»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaauu OHTOreHesza», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHEe Malickoro
Kyka», «Pa3Butue capanum», «Pa3Buthe narymkn», «J{BoHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycThl», <«OKH3HEHHBIH IUKI MXa», <«OKU3HEHHBIH WUKI TNanoOpOTHUKA,
«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 TCHETHKH Kak Hayku. PabGoter I'. Menpgens, 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. ['OMOJIOrHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOTIOTHYECKHM, IUTOJOTUYECKHI, MOIEKYISIPHO-T€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 MeHzenss — 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 OIPEAENEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE IEHCTBHE TIE€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

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBwiii 1 BTOpoii 3akoHBl MeHnens», « Tpetuii 3akon Menaens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajlieIn3m», «B3anmonelcTBre reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJIsl IEMOHCTPALMH CLUEIUICHHOTO HACIEAOBAaHUS IMPU3HAKOB,
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 HACJIEACTBEHHAS.

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

['enotunuueckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
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 MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIlMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX
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

IToptpersr: 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 MyTamiiy.

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

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHalIMOHHOTO PsAJia U BapUALIMOHHOM KPUBOID.

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

Tema 14. I'eHeTHKA YeJl0BeKa

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl M3y4YeHHs] TEHETUKH YENIOBEKAa: MeHEAIOTMUeCKUid, OJU3HEIOBBIN, [IUTOTCHETUYECKH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHKE, B TOM uuciie ¢ moMmounpio [11P-
ananmza. Hacnencrennbie 3a0051eBaHus YelloBeKa. [ €HHBIC 1 XpPOMOCOMHBIE 0OJIE3HH YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHU M JICUCHUM TEHETHYECKUX 3a00JICBaHUN YeJoBeKa. MEIMKO-TeHETHYECKOe
KOHCYJIbTUpOoBaHuEe. CTBOJIOBbIE KJIETKH. [IOHATHE «T€HETUYECKOr0 Ipy3ay. ITUUYECKUE ACTICKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XMMHYECKOMY 3arpsA3HEHHMIO OKpYyXarollell cpenbl. ['eHeTmyeckass NpeApacroyiOKEHHOCTh
YeJIoBeKa K MaTOJIOTHSIM.

JleMoHCcTpaL U

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«['eHeTnueckue 3a00J1eBaHUS YCTOBEKAY).

IIpakTnyeckas padora «CocTaBjieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus M cenekuus. 3apoXkAeHUE CeleKIUM U JoMectukanuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3JJaHMM COPTOB pAacCTeHUH H T1Opoja >KMBOTHbIX. CopT, mnopoja, IITaMM. 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 TIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TTIOMOIIbIO aHAITU3a
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
MOJTYYEHUSI UCXOJHOTO MaTepHalIa JiJisl CEJICKIIUH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHAOBBIX THOpUIOB. JlOCTMIKEHUS CENIEKIIMU pacTeHUN U
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauyei i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu cenlbCKOX03AUCMEEHHbIX U NPOMBICIO0B8bIX
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.

JleMoHCTpanun

[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 TOMOJIOTMYECKHX PSAIOB B HACIEIACTBEHHOM HW3MEHUYMBOCTH», «METOHIBI CEIEKIUn»,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHX
YKUBOTHBIX).



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. BUOTeXHOJIOTUsSI M CHHTeTHYeCKasi OMo10rust

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpobuosornueckuii cuure3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYaroIuecs B MIpUpoJie OMOCHHTETUYECKHE ITYTH.

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 OIJIOJIOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

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 ouorexnonoruu. [loctreHomHuas udposas meaununa. [TLP-1uarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi A8 pa3pabOTKM  (QyHAAMEHTAIbHBIX OCHOB MEAMLUHCKUX 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 (pyHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

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

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

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

Tema 17. 3apoxkaenune u pa3BUTHe BOJIOHHOHHBIX NMPeACTABIEHUH B OHOT0THH
OpomonnonHas teopust Y. Jlapsuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
Y Hay4dHas nearenbHocTs Y. JlapBuHa.



JBuxkyue cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opMbl 060prObI 3a cymiecTBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOUIEHMS JBMXKYIIUX CHJI 3BOJIOLUNY», «OCHOBHbBIE
MOJIO’KEHUS CHHTETHUECKOM TE€OPUU IBOIIOLIUNY.

Tema 18. Mukpo3BoJrouns U e€ pe3yabTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyJisiiuil. MIsmeHneHue reHooHaa MonyJIsauuu Kak
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Kom0OunaruBHass u3mMeHUuBOCTb. /[[peii reHoB — ciayyailHble HEHalnpaBiICHHbIE H3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyecKas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KaK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anus, TiOpuan3anus ). JIMTeTbHOCTh YBOTIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/[Bmwkymime CHIBI  3BOJIOIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssimuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHrycTpuanbHbIil MEJIAHU3MY, «Kussle HCKOIIaEMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kputepun Buna», «Bunel-gBoiiHukm», «CTpykrypa Buaa B npupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llomumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapun pacTeHHUN, KOJUIEKIIMHM HACEKOMBIX, dydelia NTHIl U 3BEpeH ¢
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIbHAS
1eJ1eCO00Pa3HOCThY.

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

Tema 19. Makpo3BoJsonus u eé pe3yabTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbl U PUIIOTEHETUYECKHE PSIJIbl OPTaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYSHHS ABOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHHS DBOJIOLMOHHBIX HOBILIECTB.
I'oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METOIbI TIOCTPOSHUS (PHIIOT€HETUYECKUX JE€PEBbEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  PyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «PemukTh», «HawampHble cTaguy SMOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSDKM HCKONAEMbIX OCTaTKOB OPIraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 20. [Ipoucxoskaenue u pa3BuTHe KU3HU Ha 3emJie

HayuHnble rumoTe3sl MpPOMCXOXKJIEHUS >KM3HU Ha 3emse. AOWOTeHe3 U IaHCIepMHUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TponcxoxkaeHue )Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYECKO# BomoNMKU. [ImanerapHas (reojoruyeckas) BOJIFOIHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumoreza mepBuuHOro OymboHa Jk. XosjmelHa, reHeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHass U aOCONIOTHAsE  IE€OXPOHOJIOTHA.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIMIEHKM Kak aHajor mnepBbiXx Ha 3emiie cooOmiectB. Ctpomaronuthbl. [IpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Talbl ABOJIOLMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(O3bl paCTEHHIA.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BHIE
KUBOTHBIC. JKH3HBL B BOJIEC. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUI. [IpuHiun kimrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. [IpuHIMNbel kiaccudukanuy OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

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

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema ombita JI. [lacTepa mo u3ydeHuto
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucremMa 3>KUBOM HPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «PuHmopuTH», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMopho3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHonomnoctHsiey, «llmockue uepBu»,
«HneHucroHorue», «PbI10BDY, «3eMHOBOIHBIEY, «IIpecmpikaromuecs», «IITrmen,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
Me3030MCKOl 3pe», «Pa3Burve >KuM3HM B KailHO30MHCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKLIMH OKAaMEHEJIOCTEH, IMOJE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnass palGora «l3yueHue U OIUCAaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema 21. [IpoucxoskieHne 4ejaoBeKa — AaHTPOINOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA UEIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
sMOpuosioruyecKue, (HU3HO0IOro-0MOXMMHYECKHe, MoBeAeHueckne. OTanuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOX0K/I€eHNE U KOMILIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojgoBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (pakTopbl) — aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTHbI — O0IIME MPEIKH YeJTOBEKOOOPa3HbIX 00€3bsiH U JH0JeH. ABCTPaIONUTEKH —
JBYHOTHE TpPEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001IMii TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOT0. UenoBeKk HeaH1epTalbCKUA
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4enoBeka. ECTecTBEHHBIM OTOOp B MOMYJALMAX YEIOBEKA.
MyTtaunonHbIi npouecc U noiumMopdusm. IlonynsnuoHHble BOJIHBL, Apeii¢ TeHOB, MUTpalys U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBATOpUANIbHAS), MOHTOJIOMIHAS (a3MaTCcKo-aMepuKaHcKas). Bpems u
IIyTH pAacCeJIeHWs] 4YeloBeKa IO IulaHere. EauHCTBO denmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy»Karoliel cpensl. BausHue reorpaduueckoit cpeasl U npeiia reHoB Ha MOP(OIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hble 00€3bsHB, «CKENeT YeloBeKa M CKeNeT IUMIaH3e», «PynuMeHThl u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

OO6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, PeIMETOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4esloBEeKa M uepena IIMMIaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopnas pabora «M3ydeHne oOCOOEHHOCTEH CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTyeckas padora «/3yueHune 3K0JOrHYECKUX afjaNTallui YeTOBEKa.

Tema 22. DJkojgorusi — Hayka O B3aHMOOTHOLICHHMSIX OPraHU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaunm skonoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY>KAIOILIEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM NIl 4Y€lIOBEKAa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «/3ydeHne METOI0B KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 23. Opranusmsl 1 cpeia o0UTAHUA

Okonorudyecknue (GakTopbl U 3aKOHOMEpHOCTHM uX jedctBuda. Kiaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak skonoruueckui ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmepatrypa Kak 3Kojoruyeckuit gaxrtop. [eiictBue TemmepaTypbl Ha OpPIraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHui K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIC U TOIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTapHHKH, KyCTAapHHUYKH, MHOTOJETHHE TpaBbl, OJHOJICTHHE TpPAaBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomnepamnus, MyTyalIn3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD», «KnuzneHHsie GOpMBI pacTeHH», « Ku3HEHHBIE (DOPMBI )KHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OGopynoBanue: repbapud pacTeHUM W JKUBOTHBIX, NPUCHOCOOJCHHBIX K BIUSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapudl M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMii, dYydena MNTHUIl U 3Bepei, repOapuu pacTeHH, OTHOCSIIMXCS K TUrpoduTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYII, KOJUIEKIWH IKHBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMyl TNPUCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH JKU3HHU, repbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMUHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas pabora «BbisBIeHHE NpPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 24. JxoJi0rHs1 BUIOB U NONMYJISIIUA

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasi cucreMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpPa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nomynsanud. KpuBble pocTa uucieHHocTH mnomynsuuu. Kpusble BbDKHMBaHUS. Perymsanums



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsstue 00 »HKojmOrMYeckoil Humie BUAa. Mecrooburanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJEHHWS M MUIPALMA JKMBOTHBIX. buojmornueckne uWHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH oOpraHuzMammu», «Mopenb skonorunueckoi Humm Jlx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 25. JkoJiorus coo01eCTB. IKOJIOrHYecKHe CUCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Adbnorndeckne OJ0KH 3KocUcTeM. [10YBBI M HIIBI B IKOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUE MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccu. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoco s¢hgexma u 6u008-30upuxamopos (Kiouesvlx 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. Y CTOMUMBOCTh OpPraHU3MOB, TOMYJSALMUA U DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OnoneHo3a», « IKOCHCTEMa MIMPOKOIMCTBEHHOTO JIecay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«DKONOTHYECKas MUpaMUIa YHCeT», « IKOJIOTHYecKas mupaMuia OnomMaccen», « IKOJIOTHIECKast
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIIUM HACEKOMBIX, dydella INTHUI] U 3BEpEH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SHCTBO)».

Tema 26. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiH, TJe CYHIECTBYET HIIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKupoe BemecTBo 6uochepsl U ero PyHKIHU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUYECKHE UKIBI (YIiiepoia, a30Ta). PUTMHUHOCTS sBIIeHUH B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (YHKIMS OJKUBBIX CHCTEM, OLEHKAa HX PECypCHOro MOTEHLUala |
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

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

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopor kuciopoaa B nmpuponae», «Kpyrosopor Boasl B IpUpoze»,
«OcHoBHBIE OuoMbl cymmy», «Knumatudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 27. YesioBek U OKPYKaIOIIAs cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pAacTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TIPUHIIMIIBI YCTOMYMBOTO pPa3BUTHUS YeJIOBEUECTBA U MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJOB MOHUTOPUHIA PAa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGDOpMAYUU NO COCMOSAHUIO OMOENbHBIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmupl u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHUe TUAPOCcPepb,
«3arpszHenne mouBbl», «l[lapHukoBeli 3ddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI' U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

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

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 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 MPOTPaMMbl 110 OMOJOTUHU JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpEe)KHOTO  OTHOIMIEHUS K  KYJIbTYPHOMY  HACIHEOUI0 M TPATUIHSIM
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, CHCTEMOM IIEHHOCTHBIX OpHUEHTAllMi, MO3UTUBHBIX BHYTPEHHHX
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 KOHCTUTYLHOHHBIX NpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

FOTOBHOCTb K COBMECTHOI TBOPUECKOH N1€ATEIbHOCTH MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

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

YyMEHHE yYWUThIBaTb B CBOMX JCHCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUSA JTIOJIeH ¢ pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIIEAOBATEIbCKUX 3a]a4, YBAXKUTEIHHOIO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPU 00CYKJAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKON IPAKIAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS 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,
JIocTXeHusIM Poccuu B Hayke, HCKYCCTBE, 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 CITYKCHHIO ¥ 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHUBATh CUTYaIlMI0 M MPUHUMATh 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 MPUHATUSA [IECHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

MMOHUMaHHUE SYMOIIMOHAIBHOTO BO3/IEUCTBUS KMUBOM MPUPOBI U €€ LIEHHOCTH;

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

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

MOHMMAaHWE U peajn3als 3J0pOBOro U 0e30macHoro o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 310POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJCH;

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

6) TPY10BOr0 BOCIIUTAHMSA .

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 Pa3Iu4HbIM cepaM MpoPeCCHOHAIBHONU AESITEIILHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU Ierecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHM Ha 3emIie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI TOBEJECHUSI B NMPHUPOJE, HANpPaBICHHBIX Ha COXpaHEHHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

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

HAJIMYUE PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYpPbI, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JAEITeTbHOCTH YKOJIOTUYECKOM HAMTPABICHHOCTH;

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 UUTATEIBCKON KyJIbTYPhl 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 NpUPOAbI, YelIOBeKa U OoOIIecTBa, B MO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI IpU U3y4EHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yEMbIX B E€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 HAyuyHbIX (DaKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

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

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyUYE€HUIO HOBBIX 3HAaHUU 1O OHOJOTMU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbie pe3ysibTaThl OCBOCHUS y4eOHOTO mpeamera «BbHOoNOrHs» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEpPCAIbHBIC
yueOHbIe NIeiicTBUs (TI03HABaTeNIbHbIC, KOMMYHHKATUBHBIC, PETYJSITUBHBIC), 00CCIICYHBAIOIINEC
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOlIUXCS;
CHOCOOHOCTh o0yyaromuxcs WCIOJIb30BaTh OCBOCHHBIC MEXUCIUTTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMAIbHOM MIPAKTHUKE.

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

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHM A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITEIILHO (POPMYJITMpOBaTh M aKTyalIM3HPOBATH MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHH (BBIICIATH KX XapaKTEPHBIC MPU3HAKK, YCTAHABIINBATE CBS3H C APYTHMHU MTOHSATHSIMH ),

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

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

CTPOUTH JIOTHYECKUE pACCYXKJEHUS (MHIyKTUBHBIC, JCIyKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTMYECKHX OOBEKTax, a TakKe MPOTUBOPEUYHIl Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

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

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IEJISAM,
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 eHCTBHA:



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 PA3JIMYHbIE BHUJbI JESITEIbHOCTH 10 IMOJIYYEHHUIO 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
rUNnoTe3y €€ pelleHus, HaXOAWUTh AapryMEHThl Ul JOKa3aTelbCTBA CBOUX YTBEP)KACHUH,
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-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOoChl M TNPUMEHATh pa3IMYHbIE METO/Abl NIpPU TOUCKE M 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 ONTUMaNbHYIO (OpMYy NpEACTaBICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLreil: TPUMEHATh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

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

OBJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

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 BBINOJHEHUS TIpe/UlaraéMoil 3aJa4yd, YYWUTHIBATh HHTEPEChl H
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 CIIOCOOAMU OOLIEHHS U B3aUMOJEHCTBUS, MOHMMAThb 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 M METO/bl COBMECTHBIX JIEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOI paboThI;

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

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

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

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIEHUS NpoOJieM M HUX pelIeHHs 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 OCYIIECTBIISATh MO3HABATEIBHYIO NI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPENOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

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

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M MIPOSBICHUIO IMPOKON IPYAULIMHN B Pa3HBIX 00JACTIX
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 MMO3HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUI
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKECHHUIO;
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 APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.
HPEIMETHBIE PE3YJIbTATHI

[TpenmeTHble pe3ysibTaThl OCBOEHUS cOjepKaHHMs yueOHoro mpenmera «buonorus» Ha
yriy0IEHHOM YpPOBHE OpUEHTHPOBAHKI Ha o0ecriedueHre MporiibHOTO 00ydeHUsT 00yJaronTuX s
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. [IpeameTHbie pe3ysbTaTel 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
(OpMHUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHUHbBI MHpA, 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
OMOJOTHYECKHE TEPMHUHBI U TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTaboJiu3M, IrOMeocTas,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HacieAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHMS, pacIIEIJICHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMYECKHUX pPSAIOB B HacieAcTBeHHOW wu3MeHunBoctu H. M. Basuiosa), npuHIumbsI
(KOMIUIEMEHTAPHOCTH);

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

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpubOB, pacTeHH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMUX B OpraHU3Max pAacTeHUH, KUBOTHBIX U
YeJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHesa, IMOpuoreHe3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHUS, PA3MHOKEHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW U X (DYHKIUSIMHU, MEXKITY OpPraHAMU U CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YElIOBEKa M WX (QYHKIMSIMH, MEKIy CHCTEMaMHU OPTaHOB U WX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
UKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (EHOTUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBIISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl JOKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX PYIII;

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 JIAOOPATOPHBIE M TPAKTHYECKHE PAa0OOTHI, COONIONATh MpaBWiIa TPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATU3UPOBATD MTOJIYYEHHBIE Pe3yIbTAThl U JIEJIaTh BBIBOIBI,

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 OILICHUBAaTh JTUYECKUE acCMeKThl COBPEMEHHBIX HCCIeOBaHUN B o0nacTu
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
obnactu OMOJNIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEICKOTO XO35HCTBA, MUIIEBOMH
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpTraHu3aIMaX CpeHero MpodecCHOHaNBFHOTO U BBICIIET0 00pa3oBaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH AKOJIOTHUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
PAlMOHATILHOTO TPHUPOAONOIB30BaHUsA, U B (OPMHUPOBAHMH ILIEHHOCTHOI'O OTHOIIEHUS K
npupojie, OoOIMIECTBY, YEIIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMOIOTUYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEAeTCHUS U
MOHMMaHHUE CYNTHOCTH OCHOBOMOJAraloMuX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMOHHAs Teopuss Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomorun), yderus (A. H. CeepmoBa — 0 MyTsSX U HANpaBICHHUSX
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 YHEPTUHN ), TUIIOTe3bI (TUmoTte3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISABICHMSI U OLICHKM aHTPOIOICHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMs, BIUSHUS ABMKYIUX CHUJ 3BOJIIOLMU
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 aHTPOIIOr€HE3a, KOMIIOHEHTAaMM Pa3JIMYHbIX HKOCHUCTEM U MPUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

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

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMH OHOJIOTMYECKUMHU @poleccaMd M SBJIEHHSIMM, JejJaTh BBIBOJBI U
IPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO IMpPENCTaBIAThH
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 OCYLIECTBISATh OCO3HaHHBIN BbIOOp Oynymieil nmpodeccroHalbHOM AeITeNbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIIyOJIsATh
MO3HABATE/IbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHBIE Peanu3zanus BoCIUTATEJIHHOIO
HaunmenoBanmue
KonTpo IMpakTu (uudposbie) NMOTEHIHAJIA YPOKA
Nen/m  pa3nesioB M TeM
Bcero JbHbIE yecKHe o0pa3oBaTe/IbHbIE
NMPOrpaMmblI
padoThI padoTbI pecypchl
bubnmnorexka HOK - CIIOCOOHOCTh OIIpeeIATh
Buosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f4 = cobctBeHHYO MIO3HITUIO o
1c292 OTHOIIICHUIO K SIBJICHUSIM
COBPEMEHHOM >XH3HU U OOBACHATH
eé;
UHTEPEC K pa3InuHbIM cepam
po(heCCHOHATLHOW  JIEATCIIEHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIH
bubmoreka [IOK BEIOOp Oyaymiedt mpodeccuun u
JKuBBIle cucTeMBI B UX .
1 https://m.edsoo.ru/7f4  peann3oBbIBaThH COOCTBEHHBIE
OpTaHU3aIHI
1c292 JKU3HEHHBIE TUIaHBI
(mpodopuentanronHas pabora —
COBpEeMEHHBbIC TPO(ECcCHH, CBS3HBIC
C TEXHHUYECKUMH JUCHUTUTMHAMH,
npaBoM, HHGOPMATHKOMN);
-TOTOBHOCTH K COTPYIHHUYECTBY B
MPOIIECCE COBMECTHOTO BBITIOIHEHUS
y4eOHBIX, [TO3HABATEIIHHBIX H
UCCIIEIOBATEILCKUX 3aa4
XUMUYECKUN COCTaB 1 bubmorexa LIOK BameenLHoro OTHOIHHCHI:ISI K
8 1 https:/m.edsoo.ru/7f4 ¥
CTPOEHUE KIETKH 162902 MHEHUIO OMIMOHEHTOB MPH
= 00Cy>XJIEHUH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIePIKaHUS
(uccnenoBaTenbcKas 1€ATeIbHOCTb,
POOJIEMHBIE BOIIPOCHI,



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CUTYalLlMOHHbIE 3aJjauu, TPYIIOBas U
napHas paboTa, pojeBas Urpa,
COCTaBJIEHUE UHTEJUIEKT KapT);

X(I/ISHC,HGSITCJIBHOCTL
KIICTKHU

bubnnoreka HOK
https://m.edsoo.ru/7f4
1c292

- TOTOBHOCTb K  COBMECTHOU
TBOPYECKOH  JICATENBHOCTH  IIPH
CO3JaHUM  Y4YEOHBIX  IPOEKTOB,
pereHuu y4eOHBIX u
II03HABATEIbHBIX 3ajad,
BBITTOJIHEHUH OMOJIOTUYECKUX
9KCHEPUMEHTOB (HCCIIEI0BATEIbCKAS
NEeSITeIIbHOCTD, pOOJICMHBIC
BOTIPOCHI, CHUTYallMOHHBIE 3aJlauH,
rpynmnoBast U napHasi pabota)

- HMHTEpPEC K pa3Iu4YHbIM cdepam
NpOPECCUOHATIBHON  JESITEIIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymed mpodeccun u

pean30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TUTaHBI
(mpodopueHTaIInOHHAS

JEeSITeNIbHOCTD (coobmeHus
YYaIUXCS 0 npodeccusx
MOJIEKYJISIPHOTO ououiora,

Onoxumuka, OnopusukKa u ap.)

PasmHOXeHue U
VHIUBULYaIbHOE
pa3BHUTHE OPTaHU3MOB

bubmunorexa [IOK
https://m.edsoo.ru/7f4
1c292

- TOTOBHOCTb K COTPYJHHYECTBY B
poIecce COBMECTHOTO BBITIOJIHEHHUS
y4eOHBIX, ITO3HABATEIFHBIX U
UCCIIeI0OBATEIbCKUX 3a/1ad,
YBOKUTEIFHOTO OTHOIICHHS K
MHEHHUIO ONIOHEHTOB MPH
00Cy>XJIE€HUH CIIOPHBIX BOIIPOCOB
OMOJIOTNYECKOTO COIEPIKAHUS
(uccrmenoBaTeNbCKast JeSITENbHOCTD,
POOJIEMHBIE BOITPOCHI,
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HaCJ'Ie,I[CTBeHHOCTB n
HN3MCHYHBOCTD
OpraHnu3mMoB

Cenek1usi OpraHu3MOB.
OCHOBBI OMOTEXHOIOTUA

1.5

bubnmnoreka HOK
https://m.edsoo.ru/7f4
1c292

bubmunorexa [IOK
https://m.edsoo.ru/7f4
1c292

CUTYaIlMOHHBIE 3a/1a41, TPYIIIOBAs U
napHas paboTa);;

- TOTOBHOCTb K  COBMECTHOH
TBOPYECKOM  NEATEIBHOCTH  IIPU
CO3/laHMM  Y4YeOHBIX  IPOEKTOB,
pelieHnn y4eOHBIX u
II03HABATEJIbHBIX 3ajad,
BBITTOJTHEHUH OMOJIOTUIECKUX
9KCHEPUMEHTOB (MCCIIE0BATENIbCKAs
NesITeTIbHOCTD, poOJIEMHBIE
BOINPOCHI, CHUTyallMOHHbIE 3aJlauH,
TPYIIIOBas U MapHas padboTa);

- HMHTEpEeC K pa3In4yHbIM cdepam
po(heCCHOHATILHOM  JeSITEIIbHOCTH,
yMEHUE COBEpIIaThb OCO3HAHHBIN
BEIOOp Oynmymield mpodeccun u
peaan30BbIBATH COOCTBEHHBIE
KU3HCHHBIC TUTAHBI
(mpoopuentauronnas pabora —
TeHETHK, Bpay);

- CIIOCOOHOCTH OIIEHHMBATh BKJIAJ
POCCHICKHMX YYEHBIX B CTAaHOBJIICHUE
U pa3BUTHE OWUOIOTHH, TTOHUMAaHUS
3HAUEHUs OWOJIOTHH B TIO3HAHHH
3aKOHOB  TIPHPOJABI, B  JKU3HHU
YeNIoBeKa U COBPEMEHHOTO 00IIEeCTBa
(becema, paboTra ¢ UCTOYHUKAMHU
nHpopmanun)

- WHTEpeC K pasnu4HbIM chepam
npoeCCUOHANBHONW  JIeATEIHLHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIH
BBIOOp Oyaymieit mpodeccun
peaIn30BHIBATh COOCTBEHHBIE
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KHU3HCHHBIC TUTaHBI
(mpodopuenrtanmonHass pabora —
OMOTEXHOJIOT, OMOMHKEHED);

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

OBOJIIOAOHHAI
ouoorus

34

1,5

bubnuoreka [JOK
https://m.edsoo.ru/7f4
lcc74

- TOTOBHOCTb K COTPYJHUYECTBY B
IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
yueOHBIX, I03HABATEJIbHBIX U
UCCIIEI0BATEIbCKUX 3a/iad,
YBaKUTEJIBHOIO OTHOLLICHUS K
MHEHHIO OTIIOHEHTOB IPH
00CYX/IEHUU CIIOPHBIX BOIIPOCOB
OHMOJIOrMYECKOI0 COJIepKaHuUs
(uccnenoBarenbeKas AesITEIbHOCTD,
po0OJIEMHbIE BOIIPOCHI,
CUTYyallMOHHbIE 3a/1a41, TPYIIIOBas U
napHasi paboTta);

- TOTOBHOCTb K  COBMECTHOM
TBOPYECKOM  NEATEIBHOCTH  IIPHU
CO3/IaHMM  Y4YeOHBIX  IPOEKTOB,
peneHun y4eOHBIX 51
MIO3HABATEJBbHBIX 3ajad,
BBITTOJTHEHUH OMOJIOTMYECKUX
JKCIIEPUMEHTOB (co3nanue
MIPOEKTOB, UHTEJIJIEKT KapT)

Bo3HUKHOBEHUE U
pa3BUTHE KU3HU HA
3emie

10

0.5

bubmuoreka [JOK
https://m.edsoo.ru/7f4
lcc74

- TOTOBHOCTb K COTPYJHHYECTBY B
IpoIecce COBMECTHOTO BBITIOJIHEHHUS
y4eOHBIX, ITO3HABATEIFHBIX U
UCCIIeI0OBATEIbCKUX 3a/1ad,
YBOKUTEIFHOTO OTHOIICHHS K
MHEHHUIO ONIOHEHTOB MPH
00Cy>XJIEHUH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS
(uccrenoBaTeNbCKast JeSITENbHOCTD,
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poOJIeMHbIE BOIPOCHI,
CUTYyallMOHHBIE 33a4H, TPYIIIOBast U
napHas pabora);

- TOTOBHOCTb K COBMECTHOM
TBOPYECKOM NEATEIBHOCTHU IIPU
CO3JJaHUU YYEOHBIX ITPOCKTOB,
peleHrH yu4eOHbIX U
IIO3HABATENIbHBIX 3371a4,
BBITIOJTHEHUH OMOJIOTHYECKUX
9KCIIEPUMEHTOB (CO3aHuUE
IPOEKTOB, HHTEJUIEKT KapT)

10

OpranusMsl u
OKpyKarolas cpena

bubmuoreka [JOK
https://m.edsoo.ru/7f4
lcc74

- TOTOBHOCTb K COTPYJHHYECTBY B
polecce COBMECTHOTO BBIIIOJIHEHHUS
y4eOHBIX, I03HABATEIBHBIX U
UCCIIeI0BaTEIbCKUX 3ajiad,
YBOKUTEIFHOTO OTHOIICHHS K
MHEHHUIO ONIOHEHTOB MPH
00Cy’KJIEHUH CIIOPHBIX BOIIPOCOB
OMOJIOTNYECKOT0 COACPIKaHUS
(uccnemoBarenbeKas AesITEILHOCTD,
poOJIeMHbIE BOIPOCHI,
CUTYaIlMOHHBIE 3a/1a41, TPYIITIOBAs U
napHas paboTa);

- HHTEPEC K pa3iInuHbIM chepam
npodecCHOHATBHOM e TeTbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccuu u
peann30BBIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHBI
(npodopuenTanrionHas padora -
9KOJIOT);

11

CooOmrecTBa u
SKOJIOTHYECKHUE

bu6muoreka [JOK
https://m.edsoo.ru/7f4

- DKOJIOTHMYECKH LielecooOpa3Hoe
OTHOLIEHHE K  IpPUpPOAE  Kak
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CUCTCMBI

lcc74

UCTOYHUKY >KM3HU Ha 3eMIle, OCHOBE
e€ cymecTtBoBaHus (TIpoOIeMHOE

oOyueHwue, MIPAaKTUKO-
OpPUEHTHUPOBAHHbIE 3aJJaHus,
CUTYalLlMOHHbIE 3314l

- IIOBBIILICHHE YPOBHSI
JKOJIOTUYECKOU KYJIBTYPBI:
npuoOpereHue OIlbITa

IJIAaHUPOBAHUA MMOCTYIIKOB U OLUCHKHU
UX BO3MOXHBIX TOCIEACTBUMA IS
OKpYKaroIlE Cpebl;

OCO3HaHHE TJI00AILHOTO XapakTepa
9KOJIOTMYECKUX Mpo0ieM U ImyTei
UX pEIleHUs;

- CIIOCOOHOCTH HCIIOJIb30BaTh
npuoOperaeMbple  MPU  U3YUYECHUH
OMOJOTUM 3HAHMSIT U YMEHHUS IpH
peleHuH npoOJeM, CBSI3aHHBIX C
pauroHaAIBHBIM
IPUPOAOIOIH30BAHUEM
(cobmroienne TpaBuil TOBEJCHUS B
npupoae, HaIpaBJIEHHBIX Ha
COXpaHEeHHE paBHOBECHS B
JKOCHCTEMAX, OXpaHy BU/IOB,
JKOocUCTeM, buocdepsl) — (peleHue
CUTYallMOHHBIX 3aj]a4, MPOCKTHAS
NesTeTLHOCTB, Oecena);

OBUIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME

33

67

1,5

2.5

6,5



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
Koanuecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
Ne ni/m Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJII>HI>Ie
Bcero U3y4YeHHus
padoThI padoTbI pecypcbl
Tema 1 (2 4) buoJsiorus kak Hayka
buonorus B  cucrteme  Hayk.
o oo Buomiorera  LLOK
wenosexa:  Meduylne, CerbeKoM 1 https://m.eds00.ru/863e6122
. ' https://m.edso0.ru/863e632a
xozaucmee,  NPOMbIULIEHHOCMU,
oxpame npupoovwl.
Mertoabl MO3HAHUSA JKUBOMN
npuponbl. IlpakTuueckas pabota
NIQ) lp«II;ICHOHiOBaHHe pa3J‘I€ILIHLIX 1 0.5 bubamorexa LHOK
https://m.edso0.ru/863e6122
METO/IOB npu U3YUYEHUHU
OMOJIOTHYECKUX 0OHEKTOBY
Tema 2. /Kusble cuctembl 1 uX opranuzanu (1 4)
buonoruueckue CHUCTEMBI, 1 bubnmoreka [HOK
MPOIIECCHI U MX M3YyYCHHE https://m.edso0.ru/863e6564
Tema 3. XuMn4yecKkuii cOCTaB U CTPOEHHE KJIeTKH (8 1)
XUMHYECKHA  COCTaB  KIJIETKH. 1 bubnmmoreka HOK
Bona u MuHepanbHbIe con https://m.edso0.ru/863e674e
bubnmoreka HOK
beaait. Coctas u crpoenie benxos 1 https://m.eds00.ru/863e6b72
®epMeHTBI —  OHOJOTMYECKHE 1 05 bubnuoreka [HOK
KaTaJH3aTophl. JlabopaTtopHas ' https://m.eds00.ru/863e6b72
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pabora  Ne 1 «3yuenune
KaTaJIMTHICCKOM AKTHBHOCTH
(dbepMeHTOB (Ha TPUMEPE aMHJIa3hI
WM KaTalla3bl)»

7 VraeBospl. JInnuas bubmorexa HOK
https://m.eds00.ru/863e6870
Hyxneunossie kuciotel. [Ipunyun
8 Komniemenmaprocmu.  Ilpasuno bubmorexa LIOK
https://m.edso0.ru/863e6d5¢c
Yapeaghgha. ATD
Hcropus ¥ MeToAbl HU3yYEHUs
kietrku. Kierounas teopusi. Tumbl
9 KJIETOK:  JyKApUOTHYECKas U bubnuoteka [HOK
npokaproTudeckas. OcoOeHHOCTH https://m.eds00.ru/863e6e88
CTPOCHUS IIPOKapUOTUYECKON
KJICTKH.
Knerka kak wenocTHas KuBas
10 cCUCTeMa. CrtpoeHue 0,5
JYKapUOTHYECKOU KIIETKH
Crpoenne HYKapHOTHYECKOM
kieTku. JlaboparopHast pabora Ne
2 «M3yueHne CTpPOEHHS KIETOK bubnuoreka I[HOK
11 pacTeHui, >KUBOTHBIX, TPUOOB H 0.5 https://m.eds00.ru/863e6ff0
OakTepuil MOJ MHKpPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHUKpOIpenaparax ¥ HxX
OMHCAHUE»
Tema 4. JKuzHenesiTeJIbHOCTb KJIeTKH (6 4)
12 OOMeH BEeIEeCTB MM META00IN3M bubmorexa LOK

https://m.eds00.ru/863e766¢
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Bbubnuorexa [HOK

13 o . X 1
OTOCHITES. ACMOCHITTES https://m.edso0.ru/863e7c98
Bbubnuorexa [HOK
14 2 i1 00 1
HepreTiHecku OoMet https://m.edsoo.ru/863e7aae
KusaenHarin LIAKJI KJIETKU.
Jenenue KJICTKH. MuTos.

15 Jlaboparopnas pabora Ne 3 1 05 bubnnoreka HOK
«HabOimroienre MHTO3a B KJIETKaX ' https://m.edso00.ru/863e7dc4
KOHYMKAa KOpelika JyKa Ha
TOTOBBIX MUKPOIIpENapaTax»

16 buocunres Oelka. Peaknus 1 bubnuoreka LHOK
MaTPUYHOTO CHHTE3A https://m.edso0.ru/863e796e

bubnuoreka [HOK

17 T —0 0 1

PATCIBITI HOCHHTES beta https://m.edso0.ru/863e796e
Tema 5. PazMHOKeHHe M HHAMBHAYAIbHOE Pa3BUTHE OPraHU3MOB (S 4)
Heknetounsie Qopmbl XKU3HH —
BHPYCHI. buoungpopmamuxa:
uHmezpayus U amaiu3 OOILULUX
MAccu608 («bigdatay)

18 CMPYKMYPHBIX OuoI0cUYECKUX 1 bubnuorexa LIOK
oannvlx.  Hanomexmonocuu 6 https://m.eds00.ru/863e7540
buonocuu u Meouyune.

IIpoepammupyemvie dynryuu

oenxos.  Cnocobvl  docmasKku

JIeKapCcme.

DopmEl a3MHOKCHUS bubmmorexa HOK

19 o FI;HI/I?,MOB P 1 https://m.edso0.ru/863e81b6
p https://m.edsoo.ru/863e831e

b K

20 Meiios 1 noIMoTeKa oo

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

22

Tema 6.

Ob6pa3zoBanue u pa3BuTHE
MOJIOBBIX KJIETOK.
OmnonotBopenue. JlabopaTopHas
pabora Ne 4 «M3yueHue cTpoeHUs
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

WunuBuayanbHOE pasBUTHE
OpraHu3MoB. 3akiaoka op2aHos u
mKamet u3 3apoovliLesblx
aucmkos.  Bsaumnoe  enusinue
yacmeu Pa38usaroe2ocs
3apooviuia (aMOpUOHATLHAS
UHOYKYUSL).

HacJyieaicTBEHHOCTh U H3MEHYHBOCT

b OPranusmMoB (9 1)

0.5

bubnuoreka LHOK
https://m.edso0.ru/863e81b6

bubnuoreka [HOK
https://m.edso0.ru/863e8436

23

I'enetnka — HayKa 0
HACJIEJICTBEHHOCTH "
W3MEHYUBOCTH. ['enernueckue
TIOHSITHS: 20MOJI02UYHbLE
XPOMOCOMbL,  AJIe/IbHblE  2eHbl,
anbmepHamugHble NPU3HAKU,
OOMUHAHMHBIUL U PeyecCUBHbLLL
NPU3HAK, 2omosuzoma,
eemepo3uecoma, HUCmMas JUHUA,
2ubpuobl, eeHomun, henomun

bubnuorexa HOK
https://m.edso0.ru/863e86f2

24

25

3aKOHOMEPHOCTH  HacleOBaHUS
MIPU3HAKOB. Monorubpuaaoe
CKpEIINBaHHE

Jurubpunxoe CKpEIIUBaHHUE.
3akou HE3aBUCHUMOTO

bubnmoreka HOK
https://m.edso0.ru/863e8878

bubnuorexa LHOK
https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HaCJICAOBaHUA ITPU3HAKOB

26

CuemnienHoe HacJeJ0BaHHe
npu3HakoB. JlaboparopHas pabora
Ne 5 «UM3ydyenue pe3ynbTaToB
MOHOTHOPHUIHOTO u
JUTUOPUIHOTO  CKPEIIUBAHHUS Y
Ip030(hUITBI Ha TOTOBBIX
MHKpOIIperiapaTax»

0.5

bubnuorexa [HOK
https://m.edso0.ru/863e8c60

27

28

l'eneruka mnona. HacnenoBanue
MIPU3HAKOB, CUEIIJIEHHBIX C TIOJIOM.
T'enomun KaxK yenocmuas
cucmema. Mmnooacecmeennvli
QeNuU3M.

N3mMeHunBOCTS.
HenacnencrBennas
U3MEHYUBOCTD. JlabGopaTopHas
pabdora  Ne 6. Nzyuenue
MOAU(UKAITMOHHON
W3MEHYHBOCTH, MMOCTPOCHUE
BApUALIMOHHOTO psana u
BAapUALIMOHHON KPUBON»

0.5

bubnnoreka HOK
https://m.edso0.ru/863e8c60

bubnnoreka [HOK
https://m.edso0.ru/863e8efe

29

Hacnencreennas W3MEHYHUBOCTD.
Jlabopatopnast pabora Ne 7.
«AHanmu3 MyTalMi y JApo30(uiIbl
Ha TOTOBBIX MUKPOTpEnapaTax»

0.5

bubnmoreka HOK
https://m.edso0.ru/863e8efe

30

31

I'eneTuka uesoBeka

O060061IEHNE o TEME
«KusuenearenpbHOCTs  KIETKHY,

0,5

bubnmmoreka HOK
https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

«Pa3MHOXXEHHE M pa3BUTHUE,
«HacnencrBeHHOCTD u
WU3MEHUYUBOCTb OPraHU3MOB)

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OHoTexHOI0TUH (3 4)
bubnuoreka LHOK
32 (CenIeRUIA Kak Hayka i mporece 1 https://m.edso0.ru/863e9214
33 MeToabl U JOCTUKEHUS CEICKIIUU 1 bubnmmoreka HOK
pacTeHM U JKUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHosnoruss kak  oTpacib 1 bubnuoreka [HOK
HPOM3BOJICTBA https://m.eds00.ru/863e9336
Tema 8. IBosounonnasi ouosorus (9 4)
1 DBOJIIOLHS U METOJIbI €€ U3y4YECHHS 1 bubmorexa [JOK
https://m.edsoo0.ru/863ea20e
5 HcTopus pa3BuTHs npeacTaBIeHut 00 1 bubnmnorexa [JOK
IBOJTIOIIMI https://m.eds00.ru/863e9570
Mukpo3BOIIOLHS. Cogpemennvie
Memoobl OYeHKU 2eHemuUYecKo2o
3 PazHooobpasus u cmpyKmypvbl HORYJIAYULL. 1 bubnmnoreka [JOK
Hsmenenue cenogonda nonynayuu Kax https://m.edsoo.ru/863e9cle
NeMeHmapHoe I80I0YUOHHOE s8IeHUe.
[Tomynsiiust Kak dJIeMEeHTapHas eUHUTIA
4 BUJA U 3BOMIoIMH. JlaboparopHas paboTa 1 05 bubnnorexka [JOK
Ne 8 «CpaBHeHHE BUIOB TIO https://m.edso0.ru/863e99c6
Mop(dorIornIeckoMy KpUTEPHIO)
5 JIBroKy1IHe cuibl (3J1IeMEHTapHbIe 1 bubnnorexka [JOK
(baKTOphI) BOITIOIUH. https://m.edso0.ru/863e9da4
6 EctectBennslit oT60p 1 ero Gpopmbl 1 bubnmoreka [JOK



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

https://m.edso0.ru/863e9ed0

Pesynbrarsl 3BoIIOLNN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U

7 BHU000pazoBanue. JlabopaTopHas pabora 1 05 bubmmoreka [JOK
Ne 9 «Omnucanue mpucnocoOICHHOCTH ' https://m.edso0.ru/863e9fde
OpraHusma 1 €€ OTHOCUTEJILHOTO
XapaxkTepa»
Hamnpasnenus u myTu MakpO3BOJIIOLH. bubnnorexa [HOK
8 1
HeoOpatumocTs 3BOIOLIUH https://m.edso00.ru/863e9cle
9 [ToBTOpPUTENBEHO-0000IIAIOIIUN YPOK TIO 1 05
Teme
Tema 9. Bo3unkHoBenue u pa3Butue »xku3Hu Ha 3emie (10 u)
10 Hcropus xuU3HHU Ha 3emiie U METOIbl e¢ 1
M3yYeHUS
11 I'mnoressl NPOUCXOKIACHUS KU3HU Ha 1 bubnuoreka [IOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U 1 bubnnoreka [JOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOLMH
aCTUTEIBHOTO U )KUBOTHOTO MHpA.
13 pHpaKTI/IquKaSI pabora Ne 1 <<I/13y1‘)—IeHI/Ie 1 0.5 Bubmiorexa LIOK
9 https://m.edsoo.ru/863ea8bc
HCKOITAEMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHas cucTeMa OpPraHMYecKoro 1 bubmuorexa [IOK
MHpa https://m.edsoo.ru/863ea48e
DBOJTIOLUS YeTOBEKa (aHTPOIOTeHE3). BuGmorexa LIOK
15 JBrxyuue cuibl ((hakTophl) 1

aHTPOIIOreHe3a

https://m.edso0.ru/863eac2c



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

16

OcHoBHBIC CTaauru 3BOJTIOIHHN YCIOBCKA

bubmuorexa [JOK
https://m.edso0.ru/863ead44

17

Deontoyus cospemeHHo20 Yenosexa.
Ecmecmeennwiti ombop 6 nonynayusx
uenosexa. Mymayuonnwlii npoyecc u
noaumopghuzm. Ilonynayuonuvie 8onHbl,
opeltigh eenos, muepayus u «3¢pexm
OocHogamens» 8 NONYIAYUIX
COBPEMEHHO20 Uelo8eKa

18

YenoBeueckue pachl U IPUPOHbIE
aJlanTalluy 4eJI0BeKa

bu6mmoreka [IOK
https://m.edso0.ru/863eaca2

19

Tema 10

PesepBHrlil ypok. O6o01IeHne 1Mo TeMe
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emie»

. Opranusmsl u oKkpy:kawmas cpeaa (5 1)

0,5

20

21

22

DKOJIOTUs KaK HayKa

Cpenpl OOMTaHHS U  SKOJOTHYECKHE
(bakTopsl. QDuzuxo-xumuyeckue
ocobenHocmu cpeo obumanus
opeanuzmos. QObwue 3aKOHOMEPHOCMU
oeticmeust  IKON02UHEeCKUX — (PaKkmopos.
IIpasuno munumyma (K. npencens, IO.
Jubux). Tonepanmuocme.
Depubuonmuvie U CMEHOOUOHMHbIE
Op2aHU3MbL.

AbGuoTtndeckue daxktopsl. JlaboparopHas
pabota Ne 10. «Mopdonoruyeckue
0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT
obutanus». Jlaboparopnas padota Ne 4.

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BrnusiHue cBeTa Ha POCT U pPa3BUTHE
YepEeHKOB KOJIeyca»

buortuueckue dakropsl. Hempoguueckue

23 83aumooelicmaus (monuyeckue 1 Bu6mnorexa LIOK
’ https://m.edso0.ru/863eb348
Gopuueckue, pabpuueckue).
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyJsinuu. [Ipakruyeckas pabora Ne 2 1 05
«IToacU€T MIOTHOCTH MOMYJIALMI Pa3HbIX
BUJIOB PACTEHUID)
Tema 11. Coo0mecTBa u 3xoJ10rudeckue cucremsbl (10 4)
bu6mmoreka [IOK
25 Coo011ecTBa OpraHu3MOB — OHOIICHO3 1 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 bubmorexa LIOK
https://m.edso0.ru/863eb46a
OcCHOBHBIE ~ TOKa3aTeIM  SKOCHCTEMBI.
Oxonoruveckne mupamuasl. CBoiicTBa
97 skocucteM. Cyxkueccusi. [lepsuunvie u 1 bubnnoreka [JOK
BMOPUUHBIE CYKYECCUU U UX NPUYUHBL. https://m.edsoo.ru/863eb5fa
Anmponozennsvie 8030eticmaus Ha
cykyeccuu. Knumakcnoe coobuecmeo
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpONOTreHHbIE IKOCUCTEMBI
30 buocdepa — rimobanbHas 3KocucTeMa 1 bubmuorexa [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouochepsr https://m.eds00.ru/863ebd16
39 YenoseuecTBO B Onocdepe 3emnu 1

CocyiecTBoBaHHE IPUPOABI U



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

YCJI0BCUCCTBA

33 [ToBTOPHTENBHO-0000IIAOIINI YPOK TIO 1 05 bubnuorexa [JOK
teme. KonrposnbHast paGora ’ https://m.edsoo.ru/863ebale
34 NrtoroBslii ypok 1
OBIIEE KOJIMYECTBO YACOB I10 68 3 6.5
[MPOTPAMME ’
TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC
KounyecTBo 4acoB Peasmm3zanus
Kontp DJIEKTPOHHbIE BOCHUTATEIHHOTO
HaumenoBanue
oabHbl | IIpakTn (uudposbie) NMOTEHIMAJIa YPOKa
Nen/m = pa3nesioB M TeM
Bcero e YecKue o0pa3oBaTe/bHbIE
NMPOrpaMmblI
padort padoThbI pecypchl
bl
1 BHOMOMIS KaK HAVKa 1 bubmuoreka [JOK - CHOCOOHOCTh  OHpEAETATH
Y https://m.eds00.ru/7f41c292 ~ COOCTBCHHYIO  MO3HIHIO IO
JKuBble CUCTEMBI U UX bubmmorexa [JOK OTHOH.ICHI/IIO\} K ABJICHITAM
2 2 _ COBpPEMEHHO YKU3HH u
U3yYCHUE https://m.edsoo.ru/7f41¢c292 OBBAICHATE 8;
bu6mmoreka [JOK - UHTEpeC K pa3InyHbIM chepam
3 Buosnorus xieTkn 2 0.5 https://m.eds00.ru/7f41c292  npodeccnoHanbHOMI
http://www.virtulab.net ACATCIILHOCTH, YMCHHUE
COBepIIaTh OCO3HAHHBINA BHIOOP
X bubnuotexa [JOK Oynyuieit npodeccuu u
UMUYecKas
4 c 8 1 1 https://m.edso0.ru/7f41c292 = PeaTM30BbIBATE  COOCTBEHHBIC
OpraHu3anuns KICTKH JKU3HECHHbIC TUTAHBI

http://www.virtulab.net

(mpodopuenTanmionHass  pabota



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CtpoeHue u GyHKINH
KJIETKU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

http://www.virtulab.net

— CcoBpeMeHHbIe mpodeccun,
CBSI3HBIE  C  TCXHUYECKUMHU
JTUCHUTUTMHAMM, IPaBoOM,
nH(pOpMaTUKON);

- TOTOBHOCTb K COTPYJHHYECTBY
B TIPOIIECCE COBMECTHOTO
BBITIOJIHEHUS YU€OHBIX,
NI03HABATEJIBHBIX
UCCIIEIOBATEIbCKUX 3a7ad,
YBKUTEILHOTO OTHOIICHHS K
MHEHHIO OTIIOHEHTOB IPH
00CYX/ICHUH CITIOPHBIX
BOTIPOCOB OMOJIOTHYECKOTO
CoJIepKaHuUs
(uccnenoBarenbckas
JeSITeIIbHOCTD, TPOOJICMHBIC
BOTIPOCHI, CHTyaIlMOHHbIE
3a71a4yu, TPYIIOBasl U TapHas
pabora, poJyieBas urpa,
COCTaBJIEHUE NHTEJUIEKT KapT);

- TOTOBHOCTb K COTPYAHUYECTBY
B IIPOIIECCE COBMECTHOTO
BBIMIOJTHEHHS Y4EOHBIX,
IT03HABATENIbHBIX U
HCCIIEIOBATEIIbCKUX 3a/1aY,
YBOXHUTEIHLHOTO OTHOIIICHUS K
MHEHUIO OMIMOHEHTOB MPH
00CYXICHIH CTIOPHBIX
BOIPOCOB OHMOJIOTUYECKOTO
COJIepKaHUS
(uccnenoBareabcKas
NeSATEeTLHOCTD, MPOOJIEMHBIS
BOTIPOCHI, CUTYaI[MOHHBIE
3aJ1a4d, TPYIMIOBas U apHas



https://m.edsoo.ru/7f41c292

OOMeH BeIIECTB U

bubmuorexa [IOK

6 IpeBpalicHre YHEPTUU B 8 2 https://m.edsoo.ru/7f41¢292
KIIETKE http://www.virtulab.net
Hacnencreennas bubmuorexa [JOK

7 uHpOpMaIHs 1 7 0.5 https://m.edsoo.ru/7f41c292
peanu3aius e€ B KIIETKe http://www.virtulab.net
JKU3HEeHHBIN UK bubmorexa [IOK

8 5 1 https://m.edsoo.ru/7f41¢c292
KJICTKH .

http://www.virtulab.net
Crpoenue 1 dyHiaH bubmuoreka [JOK

9 OpraHH3MOB 12 1.5 https://m.edsoo.ru/7f41¢c292

http://www.virtulab.net

10 PasmHOXeHME 1 6 15 but6mmoreka [IOK

pabota, posieBas urpa,
COCTaBJICHUE WHTEIUICKT KapT);
- MHTEPEC K Pa3InYHbIM chepam
npodeccCuoHaTbHON
JeSITeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOD
Oynyiei npodeccuu u
pea30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI
(mpodopueHTaIMOHHAS
NeSATEILHOCTH (COOOIIEHUS
yyamuxcs 0 mpodheccusix
MOJIEKYJISIPHOTO Onosiora,
Oumoxumuka, bnodusuka u ap.)

- TOTOBHOCTb K
COTPYIHUYECTBY B IIPOIIECCE
COBMECTHOT'O BBIIIOJIHEHUS
y4eOHBIX, TO3HABATEIIHLHBIX
HCCIICIOBATEIIbCKUX 3a/1a,
YBOXHUTEIHLHOTO OTHOIIECHUS K
MHEHHIO OMIMOHEHTOB MPH
00CYXICHUH CTIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO
COJIepKaHUs
(uccnenoBareabcKas
NesATeTLHOCTD, MPOOJIEMHbBIE
BOTIPOCHI, CUTYaI[MOHHBIE
3aJ1a4u, TPYIIOBas U MapHast
pabota);;

- TOTOBHOCTH K COBMECTHOM

TBOPYECKON NEATEIbHOCTH MpHU

CO3MaHUM Y4YEOHBIX TIPOCKTOB,

pereHuu y4eOHBIX u



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Pa3sBUTHUC OPTaHHU3MOB

https://m.edsoo.ru/7f41¢c292
http://www.virtulab.net

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢c292

11 HW3MEHYHMBOCTHU
11 1,5 bubimoreka [JOK
OpraHU3MOB
https://m.edsoo.ru/7f41c292
3aKOHOMEPHOCTH -
http://www.virtulab.net
HACJICACTBEHHOCTH
12 3aKOHOMEPHOCTH 5 1 bubnuorexa HOK
U3MCHYMBOCTH https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
1 r 2 .
3 cHeTHica eopea 05 https://m.edso0.ru/7f41¢c292
Cenekuusi OpraHu3MoOB. bubnmnoreka [JOK
14 buoTtexHonorus u 6 2 https://m.edsoo.ru/7f41¢292
CUHTETHYECKAst OMOJIOTHS http://www.virtulab.net
3apoxICHUE U pa3BUTHE
15 3BOJIFOIIMOHHBIX 3 bubmmorexa [JOK

MPEJCTaBICHUM B
Ounonoruun

https://m.edsoo.ru/7f41c292

NI03HABATEJBbHBIX 3amad,
BBIIIOJIHEHUH  OHOJIOTUYECKHUX
IKCIIEPUMEHTOB
(uccnenoBarenbeKast
JesITeTbHOCTD, npoOJIeMHbIe
BOIIPOCHI, CUTyaIlHOHHbBIE
3aJaud, TPyNIoBas M MapHas
pabora);

- MHTEpEC K pa3iIndHbIM cepam
poQeCCUuOHATBLHON
NeSITeTbHOCTH, yMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOD
Oymymieit npodeccuun "
pean30BbIBAaTh  COOCTBEHHBIC
KU3HCHHBIC TUTaHBI
(nmpodopuentanmonHas  padora
—T€HETHUK, Bpay);

- CIIOCOOHOCTH OIICHUBATh BKJIA[

POCCUICKHX YYEHBIX B
CTaHOBJICHUE " pa3BUTHE
OHOJIOTHH, MMOHUMAaHUS

3Ha4YeHHsI OMOJIOTUHU B MMO3HAHUH
3aKOHOB IIPUPOJBI, B JKU3HHU
YeloBeKa M COBPEMEHHOI'O
00111eCTBa;

(cool1eHus yqamxcs,
Oecena)

- TOTOBHOCTBH K COTPYAHUYCCTBY
B ITpOLECCE€ COBMECTHOI'O
BBITIOJTHCHU A y‘-IC6HLIX,
IIO3HABAaTCIbHBIX U



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

MuxkposBomntonus u eé

bu6nuoreka [IOK

HCCICA0BATCIbCKHUX 3aa4,

16 10 2 https://m.eds00.ru/7f41¢292 = YBaXHUTEILHOTO OTHOLICHUS K
PesyIIbTaTH http://www.virtulab.net MHCHIIO OIIIOHCHTOB HPH
. 00CYXICHUH CTIOPHBIX
17 MaxpoaBoitonus u eé 3 05 bubnuorexa [JOK BOMPOCOB GHONOMHIECKOrO
Ppe3yIbTaThl ’ https://m.eds00.ru/7f41¢292 | o nepsxanus
[Ipoucxoxaenue u bu6nmoreka [IOK (uccnenoparenbeKas
18 pa3BUTHE XU3HU HA 6 1 https:/m.eds00.ru/7f41c292  ACATEIBHOCTB, MPOOIEMHBIC
3emiie http://www.virtulab.net BOHPOCEL, CHTYallHOHHBIC
3a/1a4yu, TPYNIoBas U MapHas
pabora);
- TOTOBHOCTb K COBMECTHOM
TBOPYECKOM IEATEIBHOCTHU IIPU
[IponcxoxKaeHue BHGH_HOTeKa LOK CO3/1aHUU Y4E€OHBIX MPOEKTOB,
19 N — 4 1 https.//m.edsc_)o.ru/7f410292 PelIeHHH YIeOHBIX 1
http://www.virtulab.net [IO3HABATEJILHBIX 3a/a4,
BBITIOJITHEHHH OMOJIOTHYECKUX
JKCIIEPUMEHTOB (CO3/1aHue
IPOEKTOB, HHTEJUICKT KapT)
- TOTOBHOCTB K COTPYAHHUYECTBY
DKoJorus — Hayka o B [IPOLIECCE COBMECTHOTO
B3aMMOOTHOIIEHUAX BBITIOJTHEHHS yYCOHbIX,
OpraHu3MOB U bubmmorexa [JOK TO3HABATCIBHBIX 1
20 7 2 HCCIIEeI0BaTEIbCKUX 3a/1a4,

HaJ0praHU3MEHHBIX
CUCTEM C OKPYIKaroILeH
cpenoil. Opranusmsl 1
cpena oouTaHus

https://m.edsoo.ru/7f41c292

YB@XHUTEJIHHOTO OTHOIICHHS K
MHCHHIO OIIIIOHCHTOB MpPHU
00CYX/IEHUH CITIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

21

DKOIOrus BUIOB U
MONYJIALHUMA

0.5

bu6nuoreka [IOK
https://m.edso00.ru/7f41¢292
bu6nmoreka [IOK
https://m.edso00.ru/7f41¢c292

http://www.virtulab.net

CoJiepKaHuUs
(uccnenoBarenbeKast
JesITeIbHOCTD, TPOOJIEMHBIE
BOIIPOCHI, CHTyaIlMOHHbIC
3aJa4u, TPyNIoBas v napHas
pabora);

- MHTEPEC K Pa3InIHbIM chepam
npodeccuoHaTbHON
JeSITeIbHOCTH, YMEHHE
COBepILIaTh OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu u
pear30BbIBATh COOCTBCHHBIC
KU3HEHHBIC TUTaHBI
(nmpodopuentanmonHas pabora
- DKOJIOT),

22

DKOJIOTHS COOOIIECTB.
DKOJOTUYECKUE CUCTEMBI

0.5

bubmnoreka IIOK
https://m.edsoo.ru/7f41¢c292

http://www.virtulab.net

23

buocdepa — rmobanpHas
sKocHucTeMa. YeloBek u
OKpY’KaroIas cpesa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

- 9KOJIOTMYECKH
nesnecooOpa3Hoe OTHOLIEHHE K
NpUPOJE KaK UCTOYHHUKY KU3IHH
Ha 3emie, OCHOBE eé
cymiecTBoBaHusl  (TpoOJIeMHOE
o0yueHue, MPAKTHUKO-
OpPUEHTHPOBAaHHBIE 3aJJaHus,
CUTYyallMOHHbIE 3a/1a41)

- TIOBBIIIICHHE YPOBHS
9KOJIOTMYECKOHN KYJIBTYPBI:
npruodpereHue OIbITa
IUIAHUPOBaHMUS  MOCTYNKOB U
OLICHKHU 170 BO3MOYKHBIX
IIOCJIEICTBUM ISl OKPYXKaroLen
Cpelibl;

OCO3HaHHE r7100aJIbHOTO
xapakrepa 9KOJIOTMYECKUX
npo0JeM U MyTeH UX pereHus;

- CIIOCOOHOCTh UCIOJIB30BaTh



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

133

23,5

npuoOpeTaemMble IPU U3yYCHUN
OHMOJIOTWY 3HAHUS U YMCHHS TIPU
pelIeHn: pooIeM, CBI3aHHBIX
C palMOHALHBIM
IPUPOAOIOIH30BAHUEM
(cobmroneHne mpaBuiI
NIOBEJICHUS B IPUPOJE,
HAIpaBJICHHBIX Ha COXPAaHCHHE
paBHOBECHS B 9KOCHCTEMaAX,
OXpaHy BHUJIOB, JKOCUCTEM,
ounochepsl) — (pericHue
CUTYaIlMOHHBIX 33]1ad,
IPOEKTHAS S TEIbHOCTD,
Oecena




IHOYPOYHOE IINTAHUPOBAHHME
11 KIIACC

Ne i/ Tema ypoka

Tema 1. buonorus kak nayxka (1 1)

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

bronorns kak KOMIJIeKCHAs HAayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

2

Tema 2. J)Kuble cucTeMbl ¥ UX U3y4deHue (2 1)

JKuBbIE CHCTEMEBI U UX CBOMCTBA

3

YPOBHeBafl opraHu3anua )XUBbIX CUCTCM

Tema 3. buonorus knetku (2 )

4

Wcropust OTKPBITUS U U3YUEHUS] KIETKH.
Knerounas teopus

Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonorun. [Ipaktuyeckas padora 1.
«3yyeHune MeTo10B KJIETOYHON OHOJIOTHH
(xpomatorpadusi, anextpodopes,
muddepeHIMaTbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»

0.5

Tema 4. Xumnueckas opranuzanus KieTku (8 )

XMUMHYECKUU COCTaB KJIETKH.
MuHepanbHbIE BELIECTBA KIIETKU, UX
Ounonoruveckas poib

Oprannyeckre BenecTBa KIeTKH — OCJIKH.
JlaGopaTtopHas pabora 1. «OOHapyxeHHe

0.5




0O€JIKOB C IOMOIIbI0 KAYECTBEHHBIX
peakuiny

CgoiicTBa, K1accupuKanyst U GyHKIUNA
0enKoB

Oprannyeckue BeniecTBa KICTKH —
YTJICBOIbI, JTUTTHIBI

Hyxneunossie kucnorsl. JIHK u PHK.
10 JlaGopaTtopHas padora 2 «¥ccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICIICHHBIX U3

KJICTOK PA3JIMYHBIX OPraHU3MOB)»

0.5

Crpoenne u pynkuun ATD. Ipyrue

11
nHykieosunrpupocdarsr (HTD)

CexBenupoanue JIHK. Metoapl
12 T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKHU. MEeTOABI CTPYKTYpPHOU

OnoJIOTUH

KonrtponbHas pabora no reme

13
"Xumuueckasi opraHu3anus KjaeTkua"

Tema 5. Ctpoenue u pyHkuuu kinetku (8 )

14 Tuns! kietok. [IpokapuoTnyeckas kieTka

CTpoeHune 2yKapuoOTHUYECKON KIIETKHU.
15 [IpakTuueckas padora 2. «M3ydyenue
CBOWCTB KJIETOUHOU MEeMOpPaHbD»

0.5

16 IToBepXHOCTHBIN anmnapar KJIETKH

OnHoMeMOpaHHbIE OPraHOUbI KIETKH.
17 [IpakTuueckas padora 3. «M3ydyeHue
JIBIDKCHHUS IIUTOILIA3MBI B PACTUTEIIBHBIX

KJIICTKax>»

0.5




18

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKH:

MUTOXOHJIpHH, T1acTu bl JlabopaTopHas
pabota 3. «MccnenoBanue miazMonusa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

19

HememOpanHbie OpraHOU b KJICTKH
Crpoenue u GyHKIUH 1Ipa

20

21

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas padota 4.
«3y4yeHue cTpoeHus KJIETOK pa3InYHbIX
OpPTaHU3MOBY

[ToBTOpUTENHEHO-0000IIAIOMINN YPOK TIO
teme "CtpoeHne U GyHKIUU KISTKH

1

Tema 6. OOMeH BelIeCcTB U MPEeBpaICHUE SHEPTUU B KJeTke (8 4)

0,5

22

ACCUMUITSITIVS ¥ TUCCUMILTSALINS — JIBE
CTOPOHBI MeTaboa3Ma. THIbr oOMeHa
BemecTB. JlabopaTopHas pabora 5.
«/3yueHne KaTaIUTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha MprUMepe aMUIIa3bl WIH
KaTasas3bl)»

0,5

23

24

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETOYHOTO MeTabomm3ma. benkn-
AKTHUBATOPbI U OEIKU-UHTUOUTOPBI.
JlaGopatopHas pabota 6. «3yuenue
(epMEeHTaTUBHOTO PACIICTIICHUS
HEPOKCHJIa BOJOPOJia B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

0,5

25

dortocunTes




26

Xemocunres. JlaboparopHas padota 7.
«CpaBHeHHE TPOoIecCoB (POTOCHHTE3a U
XEMOCHHTE3a»

0.5

27

AHa3poOHbIC OpraHu3Mbl. Buibl
Opoxenus. JlabopaTopHast padora 8.
«CpaBHEHHE MTPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

0.5

28

AdpoOHBIE OPTaHU3MBL. JTaIbl
HHEPTeTUIECKOr0 0OMeHa DHeprus
MeMOPaHHOTO I'PaJMEHTa IPOTOHOB.
Cunre3 AT®: pabora npotoHHoit AT®-
CHHTAa3bl.

29

Tema 7. HacnencTBeHHas HHGOpMaLUs U peanu3anus eé

KonTtponpHas padora mo temam «CtpoeHue
1 QYHKIUH KIETKW», « OOMEH BEIeCTB U
IIPEBpAIlEHUE SHEPTUU B KIIETKE)

B KJeTke (7 9)

30

Peakninn MaTpu4HOro cuHTE3a

1

31

32

TpancKkpunus — MaTpUYHBIA CHHTE3
PHK

Tpancnsauus u e€ srarbl

1

33

34

35

KoaupoBanue ammuHokucnot. Pois
pubocom B OnocuHTe3e Oenka

Opranuzanys resoMa y IpokapuoT u
9yKapuoT. MoJieKyIsIpHble MEXaHU3MBI
JKCIIPECCUH T€HOB Y 9YKapHOT

Bupycel — BHekIeTOUHBIE HOPMBI JKUZHH
U oOnuratHbie napa3uThl. [IpakTudeckast
pabota 4. «Co3ianue MoJIenu BUpyca»

0.5




BupycHsle 3a0051eBaHNs YEIOBEKA,
KUBOTHBIX, PACTCHUN

36

HanotexHomoruu B OMOJIOTHH U MEUITIHE
[ToBTOpEHME M cucTemMaTu3auus 3HaHUM 1O
TEME

Tewma 8. )KuzneHHbIH 1TUKIT KIeTKH (5 1)

37

JKU3HEeHHBIN TUKIT KJIETKU

38

39

Martpuusnsiii cunte3 JJTHK. XpomocoMmsl.
JlaboparopHas padota 9. «M3yuenue
XPOMOCOM Ha FOTOBBIX MUKPOTIpENapaTax»

ILCJ'IGHI/IG KJIICTKH — MHMTO3

0,5

40

Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaboparopHas padota 10. «Habnronenne
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenaparax)»
Perynsanus xKU3HEHHOTO IUKJIA KIETOK.

0,5

41

KonTponsHnas pabora no remam
«Hacnencrsennas uHGopmarus u
peanu3anus eé B KiIeTkey, « Ku3HeHHbIN
LUK KIETKI

Tema 9. Ctpoenue u pynkuun opranusmos (12 )

42

43

Opranusm Kak eguHoe 1enoe. TkaHu
pacrenuii. JlaboparopHas padora 11.
«3y4yeHue TkaHel paCTEHUIN
TkaHM KUBOTHBIX U Y€JIOBEKA.

JlaGopatopHas pabora 12. «13y4yenue
TKaHEH )KUBOTHBIX»

0.5

0.5

44

Opranbl. CUCTEMBI OPTaHOB.

0.5




JlaboparopHas pabota 13. «3yuenue
OpraHoB IIBETKOBOI'O PAaCTCHHSD)

45 Ormopa Tena opraHu3MoOB

46 JIBr>KeHHEe OpraHu3MOB
[Iutanue opranusmos. [Iuranue

47 MMO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cUCTEMA YeIOBeKa

48 [pixanue opranu3mMoB. JlpIxanue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA
TpaHCIIOpPT BEIIECTB Y OPTaHU3MOB.

49 KpoBeHocHas cucremMa mo3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKa

50 Brigenenue y opranu3mMos

51 3amura y opranu3moB. UMmyHHast
CUCTEMa YeJIOBeKa
PazapaxuMocTh U perymsius y

59 opranu3MoB. ['yMopanpHas peryasinus u
SHIOKPUHHAS CUCTEMA )KUBOTHBIX U
YyeJioBeKa.

53 Konrtponsnas padora no reme «CTpoeHue
U QYHKIIUN OPTaHU3MOBY»

Tema 10. PasmMHOXEHHME 1 pa3BUTHE OpraHU3MOB (6 1)

54 DopMbI pa3MHOKEHHUSI OPTaHU3MOB.
[TonoBoe pazmMHOXeHUE

55 Meiio3

56 ["ameTorenes. OOpa3oBaHue U pa3BUTHE 05

:

MOJIOBBIX KJIETOK. JlaGoparopras padota 14




«3y4eHue cTpoeHus MOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpENapaTax»

HNunuBuayansHOE pa3BUTHE OPraHU3MOB —
S7 OHTOI€HE3. 3aKja/ika OpraHoB U TKaHEU U3 1
3apOAbIIICBBIX JIUCTKOB

Poct u pa3BuTHE KHUBOTHBIX.
58 JlaGopaTopHas paborta 15 «BrisBiieHne
MPU3HAKOB CXOJICTBA 3apOIbIIICH

ITO3BOHOYHBIX XUBOTHBIX»

Pa3MHOXXeHUE U pa3BUTHE PACTCHUH.
59 JlaboparopHas pabota 16 «CtpoeHue 1 0,5
OpPraHOB Pa3MHOXCHHUS BBICIIIMX PACTCHUN

Tema 11. I'enernka — HayKa 0 HAaCJICACTBCHHOCTHU U U3BMCHUYHUBOCTU OPIraHU3MOB. 3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH (11 I-I)

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA

60 1

TCHCTUKHN KaK HAyKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
61 JlaGopatopHas pabota 17 «/Ipo3zoduina xak 1 0,5
00BEKT FeHETUYECKUX MCCIIEIOBAHUI

3aKOHOMEPHOCTH HACJIEAOBAHUS
pU3HAKOB. MOHOTHOpUAHOE

62 ckpemuBanue. [Ipaktudeckas padora 5 1 0,5
"HN3yuenue pe3yabTaToB MOHOIHOPUTHOTO
CKpeLIMBaHuA y Jpo30Quisl"

[{uTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS.
AHanmsupyroliee ckpemuBanue. Henonnoe
JOMMHHUPOBaHUE

63

64 JurnbpuaHoe CKpemuBaHue. 1 0,5




[IpakTuueckas padora 6 «/3yuenue
PE3yJBTaTOB TUTHOPHIHOTO CKPEIIMBAHMS
y Ap030(HITBI

[uTomoruyeckrue OCHOBBI JUTUOPHTHOTO

65
CKpEIIUBAHUS
66 CleruieHHOe HaclIeI0BaHKE MMPU3HAKOB
67 XpoMOCOMHast TEOpHsI HACIIEACTBEHHOCTH
68 I'enernka moma
I'eHOTHIT KaK LI€JIOCTHAS] CHCTEMA.
69 ['eHeTHYECKUI KOHTPOJIb Pa3BUTHS
pacTEeHHH, )KMBOTHBIX U YeIOBEKa
20 [ToBTOpeHue 1 0000IIEHNE 110 TEME

((3aKOHOMepHOCTI/I HaCJICICTBCHHOCTH».

Tema 12. 3aKOHOMEPHOCTH U3MEHYHBOCTH (5 1)

71

72

73

N3MeHUYnBOCTH ITPU3HAKOB. Buibl
M3MEHYUBOCTU. MomubukannoHHas
U3MEHYUBOCTD

BapuanuvoHHsI psa U BapUallMOHHAs
kpuBas. JlaboparopHnas pabota 18
«HccnenoBanue 3aKkOHOMEPHOCTEN
MOU(UKAITIOHHONH H3MEHUYHBOCTH.
[locTpoenne BapualiMOHHOTO psija v
BAPUALIMOHHON KPUBOI»

I'enoTunuyeckas U3MEHUMBOCTb.
KomOuHaTrBHAsE ”3MEHYMBOCTD

0.5

74

MYTaHI/IOHHaﬂ NU3MCHYUBOCTD.
[IpakTrueckas padora 7 «MyTtanuu y
Tpo30¢uIIBl (Ha TOTOBBIX

0.5




MUKpoIIpenaparax)». 3aKOHOMEPHOCTHU
MYTAIl[MOHHOI'O Ipoliecca. DNUIe€HETHUKA U
SIUT€HOMHUKA

75

KonTtponbHas pabora mo temam
«Pa3MHOXEHUE U pa3BUTHE OPIraHU3MOBY,
«['eHeTHKa — HayKa O HACJEICTBEHHOCTH U
U3MEHYUBOCTU OPTaHH3MOB),
«3akoHoMepHOcTH KOoHTponbHas paboTa
HACJIC/ICTBEHHOCTH U U3MCHYHUBOCTI

Tema 13. I'eneruka yenoseka (2 )

76

77

['eneruka yenoseka. [IpakTuueckas pabota
8 «CocTtaBiieHne U aHaTu3 POJOCIOBHON

MeToabl MEIUIIMHCKON T€HETHKH.
3HaueHNEe MEIUIIMHCKON T€HETHKH B
MpEeIOTBPALIEHUH U JICUEHUH
TeHETUYECKHX 3a00JIeBaHMIl YeTOBEKA

0,5

Tema 14. Cenekius opraHu3MoB. bUOTeXHOJIOTHS M CHHTeTHYecKas Orosorus (6 9)

78

79

80

OCHOBHBIE TIOHATHUS CENEKITHH.
JlaboparopHuas padota 19. «3yuenue
COPTOB KYJIbTYPHBIX PACTEHHU U ITOPOJ
JOMAaIITHUX KUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas padora 20. «13y4yeHnue
METOJIOB CENIEKIH PACTCHUID
JlocTroKeHMs CeNeKIMU PacCTeHUN 1
*UBOTHBIX. [IpakTuueckas pabdora 8.
«IIpuBuBKa pactenuit». CoxpaneHue,
U3y4YeHHE U MCII0JIb30BAaHHE TeHETHUECKUX

0,5

0,5

0,5




pecypcoB

buorexHosorusa kak HayKa U OTpacCiib

81 npousBocTBa. [IpakTuyeckas padora 9. 1 0,5
«3yuenune 00bEKTOB OMOTEXHOIOTHUI)

OcHoBHbIE HaNpaBICHUS CHHTETUYECKOM

82 O6uosioru. XpoMOCOMHAs i T€HHAs 1
WHKCHEPUS.

83 Meaunuackue OMOTEXHOIOTHH. 1
[ToBTOpHUTENHEHO-00001IAIOIINI YPOK

Tema 15. 3aposxaeHre 1 pa3BUTHE YBOJIOMUOHHBIX MTPEICTaBICHHA B Ononoruu (3 1)

84 OpommonnonHas teopus Y. Jlapsuna 1
JBHoKyIKe CHIIbl 3BOJIFOLIMH BUIOB 110 Y.

85 HapBuny. bops0a 3a cymiecTBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD

86 DOopMHUPOBAHHUE CUHTETHUYECKON TEOPHUH 1
HBOJIIOIUH

Tema 18. MukposBomtonus u e€ pe3yabtaTsl (10 1)

87 DTarbl HBOIOIIMOHHOTO TpoIecca: 1
MHUKPOAIBOJIIOIHS 1 MaKPOIBOIFOIIHS

88 [Tomymsiuss — sneMeHTapHas eIMHUIA 1
IBOJTIOIUH
3aKOH reHeTHYecKoro paBHoBecus Jx.

89 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabora 21. «BblsBIE€HHE U3MEHYUBOCTU Y '
ocobeit 0JTHOrO BUIa»

DneMeHTapHBIE (PAKTOPHI IBOFOIHN
90 D¢ ekt ocnoparens. dpdexr 1

6yTBIJIO‘IHOI‘O TOpJIbIIIKA




91

Murpanuu. M3omsmun nomyisauuin:
reorpaduueckasi, OMoIorudecKas

92

93

94

95

96

EcrecTBeHHbI 0TOOp — HaNPaBISIOMINNA
daxrop sBomonmu. [TomoBoii 0T60p

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOTIOIHH.
JlaboparopHas pabota 22. «3yuenue
apoMop(}030B U UIHOATANITAIIUHN Y
pacTEeHU U KUBOTHBIX»

[TpuMepbl PUCTIOCOOICHHUH Y OPTaHU3MOB:
Mopdooruueckue, (GU3n0IOrHIecKue,
OMOXUMHUYECKHUE, TOBEICHYCCKHUE.
JlaboparopHas pabota 23.
«IIpucnocobiieHns OpraHu3MOB U UX
OTHOCHTEJIbHAS IIeTIECO00PAa3HOCTH)

Bun, ero xpurepuu u cTpyKTypa.
JlaGopatopHas pabota 24. «CpaBHeHHE
BUIOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIOY.
CrtpykTypa BHa

BunoobpazoBanue kak pe3ysnbraT
MHUKPOABOIIOIHMH. CBA3b MUKPOIBOIIOIUH
1 SITUIEMHUOJIOTHH

Tema 17. MakposBoonus u e€ pe3yabTaTsl (3 9)

0.5

0.5

0.5

97

MakpoaBontonus. [Taneontonornueckue,
ouoreorpadudeckue, SMOPHOIOTHIECKHE U
CPaBHUTEIHLHO-MOP(OIOrHUEcKUe,
MOJIEKYJISIPHO-TEHETHIECKHE,
6I/IOXI/IMI/I‘-IGCKI/IC U MAaTEMAaTHUYCCKUC
MCTOJbI U3YUYCHUA 3BOJIIOITUN




98

OO01mre 3aKOHOMEPHOCTH JBOJTIOIIHH.
AnanTtuBHas panuanus. HepaBHOMEpHOCTD
TEMITOB JBOJIFOIIUU

0.5

99

O606menne o Teme «MUKPOIBOIIOLUS U
€€ pe3yabTarhly, «MakposBoIonusa U €€
pe3ynbTarbl». KonTposbHas paboTa

Tewma 18. [TpoucxoxaeHne U pa3BUTHE )KU3HU Ha 3eMJie

100

101

I[OHaquBIe MMpCACTAaBJICHHA O 3aPOKIACHHA
JKHU3HU. HaquHe THITIOTE3bI
MMPOUCXOXKICHUS JXKU3HH HaA 3emie.
OCHOBHBIE 3TaNbl HeopraHquCKoﬁ
3BOJIFOIINH

Hcropus 3eMiu U METObl €€ U3yUYEHHUSI.
JlaGopatopHas pabota 25. «M3ydyeHue u
OTHCaHHE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPIraHU3MOBY

(6 1)

0,5

102

HauanbHbie 3Tasl OpraHn4eckoin
9BOJIIOLIMH. DBOJIOLUSA DYKAPUOT

103

OCHOBHBIE ITaITBI YBOJIOIUH
PacTUTENBHOTO U )KUBOTHOTO MHPA.
[Tpaktyeckas padora 10. «/3yuenne
0COOEHHOCTEH CTPOEHHUS PAaCTEHUN Pa3HBIX
otnenoBy. [IpakTuueckas padora 11.
«HW3yueHne ocobeHHOCTEN CTPOCHHUS
MO3BOHOYHBIX JKUBOTHBIX)»

0,5

104

Pa3BuTune *)u3HM Ha 3emiie 1o 3pam U
neprogaM. MaccoBble BEIMUPAHHS —
HKOJIOTUYECKHUE KPU3UCHI IIPOIIIIOTO
CoBpeMEHHBIHN KOJOTNYECKUI KPU3HUC, ET0




0COOEHHOCTH

CoBpeMeHHast CUCTeMa OPraHHYECKOTO
105 npouuioro. OCHOBHbIE CUCTEMATUYECKHUE 1
TPyl OPTaHU3MOB

Tema 19. IIpoucxoxaeHue yeaoBeKka — aHTPOIoreHes (4 4)

AHTpOII0JIOTHSI — HAayKa O YEJIOBEKE.
PazButue npencrasieHuit o
MIPOMCXOXKICHUU YeloBeka. Mecto
106 YeJIOBEKa B CUCTEME OPTraHUYECKOTO MHUpa. 1 0.5
JlaboparopHas paboTta 26. «3yuenue
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YellOBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

JIBYOKYIIIUE CUITBI aHTPOIIOTCHE3A.
107 COOTHOIIIEHUE OUOJIOTNYECKUX U 1
COLIMANLHBIX ()aKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIC CTauu aHTPOIIOTCHE3a.

[laneoreHeTnka u majeoreHOMHMKA.
DBOJIIOIUS COBPEMEHHOT'O YETIOBEKA.
Yenoseueckue pachl. [Ipaktuueckas padora

108 N 1 0.5
11. «3y4eHne 3KOIOTUYECKUX aanTaluii
YenoBeKay. MeXIUCIUTUTHHAPHBIE METOTbI
AHTPOIIOJIOTUH
KonTponpHas pabora mo Temam
109 «IIpoucxoxeHue 1 pa3BUTHE KU3HU HA 1 1

3CMJ'IC», «HpOI/ICXO)KIICHI/IC YCJIO0BCKaA —
AHTPOIIOTCHE3»

Tema 20. Dxosorust — Hayka 0 B3aMMOOTHOIICHUSX OPTraHW3MOB M HaJOPTaHU3MEHHBIX CHCTEM C OKpY Karomien cpenoi. OpraHu3Mbl U cpea
obutanus (7 1)




110

111

112

3apoxACHUE U Pa3BUTHE HKOJIOTHUH.
MeTo sl 5xosiorun. JlabopaTopHas pabora
27. «MI3y4eHne METOI0B IKOJIOTHIECKUX
HCCIIEIOBaHMUI» . 3HAYEHHE DKOJOTHYECKHUX
3HAHUH JIJI YeJ0BeKa

Okonoruyeckue hakropsl. AOnoTHYecKHe
dakTopel. CBET KaK IKOJIOTHICCKUI
dakrtop. JTaboparopnas padota 28.
«BpIsiBIIEHHE TPUCTIOCOOIEHUN OPTaHU3MOB
K BIIUSIHUIO CBETa»

AobGuotnueckue pakropsl. Temmneparypa Kak
sKosoruueckuii pakrop. Jlaboparopuas
pabota 29. «BrpIsBIEHHE TPUCTIOCOOTICHUI
OpPTaHU3MOB K BIMSIHUIO TEMIIEPATYPhI»

0.5

0,5

0,5

113

Abuotnueckue pakTopbl. BraxHocTh Kak
sKosiornueckuit pakrop. JlabopaTopHas
pabota 30. «AHaTOMHYECKHE 0COOEHHOCTH
pacTeHHi u3 pa3HbIX MECT OOUTAHUS

0.5

114

15

116

Cpenpbl 0OuTaHUs OPraHU3MOB.
buonornueckue puTMBI.

Kuznenusie GopMbI OpraHU3MOB
buotnueckue paxkTopsl

3HayeHne OUOTUYECKHUX B3aUMOIEICTBUN
JUISL CYIIIECTBOBAHHS OPIaHU3MOB B CpeJie
oburanusa

Tema 21.

117

Dkosorus BU0B U romyssiuii (5)

OKOJIOTHYECKUE XapPaKTCPUCTUKHU
MOMmyJIsIIHUH. OcCHOBHBIC TOKA3aTCIU




MOMYJIALMH: YACIEHHOCTD, NIOTHOCT,
BO3pacTHAs U MOJIOBasi CTPYKTYPa,
POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

118

DKoJjorudeckasi CTpyKTypa MOonyJisLum.
JInHaMuKa NoIyssuuu U €€ peryJisanus.
KpuBble pocTa YHCIEHHOCTH MOIYJISALHN.
KpuBbie BbDKMBaHUSA

119

Dkonornyeckas Huma Bujaa. JlaboparopHast
pabora 31. «IIpucnocobiieHus ceMsH
pacTeHUM K pacCEICHUIO»

0.5

120

121

Tema 22.

Bup xak cucrema nomyisiui.
3aKOHOMEPHOCTH TTOBEJCHUS U MUTPALIUIA
SKUBOTHBIX

KonTponbhas pabota mo Temam «IKOJIOTHS
— HayKa 0 B3aHMOOTHOIIICHUSIX
opranu3MoBy, «OpraHus3mbl U cpeaa
OOHUTaHUI

DKOJO0THUs COOOIIECTB. DKOIOTHYECKHE CUCTEMBI (6 1)

122

123

124

Co00111€CTBO OpraHu3MOB — OMOIICHO3.
DKOCHCTEMA KaK OTKpBITask CUCTEMA
KpyroBopoT BemiecTB 1 MOTOK YHEPTHH B
DKOCHCTEME

OCHOBHBIC TTOKa3aTEIN SKOCHCTEMEI.

Dkosornueckue mupaMuibl. 3ameneHus
CO0OIIECTB — CYKLIECCHH

1

125

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€p U PEeK, MOpEU U OKECaHOB,TYH]ID,




JIECOB, CTEIIEH, ITyCThIHb

126

127

AHTPOIIOT€HHBIE SKOCUCTEMBI.
Ypboakocucremsl. [Ipaktudeckas padora
12. «M3y4enue u onucaHue
ypOOIKOCUCTEMBI»

3aKoHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
IKocHucTeMax. MexaHu3Mbl BO3ICHCTBHSA
3arpsI3HEHUHM pa3HbIX TUIIOB Ha
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,
MOIYJISIUUOHHOM M 3KOCUCTEMHOM YPOBHSIX

0.5

Tema 23.

128

buocdepa — rmodansHas sxkocucrema (6 1)

buocdepa — obmeranerapHas 060109Ka
3emun. Yuenue B. U. Bepuaackoro o
ounocepe. 3aKOHOMEPHOCTH
CyLIeCTBOBaHMs OHOChepsI

129

KpyroBopoTs! BemiecTs u
OMOreOXMMHUYECKHE IUKITBI

130

131

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI
cywmu. YCcToiunBOCTh OHoCchepbl

DKOJIOTHYeCKHe KPU3UCHI U UX MTPUYUHBI.
AmnTpornorenHoe Bo3zaencTBre OxpaHa
npupobl. OCHOBHBIE TPUHLIUIIBI
YCTOMUYMBOTO Pa3BUTHSI YEIIOBEUECTBA U
npuposl. PanronansHoe
IPUPOJONOIB30BAHUE U COXPAHEHUE
OHMOJOrNYECKOro pa3Hooopasus 3emiu

132

KoHnTponbHas paboTa mo TeMaM « IKOJIOTHsI




BUJIOB W MOMyJIsImily, «brochepa —
rI106anbHast IKOCHUCTEMAY

133 WtoroBelii ypox

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

133

21







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunuka B.B., Akimonepnoe odmectso «M3narensctBo «IIpocsemienue
* buonorus, 11 kacc/ [Maceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj

penakmueii [Taceunnka B.B., Akiinoneproe obmectBo «M3narensctBo «IIpocBenienner

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
buonorus. O6mras 6uomnorus. [Ipaktukym. 10-11 xmaccer: yaeObHoe mocobue st
0011e00pa3oBaTeIbHBIX OpraHu3anuii: yriayonéunsiii yposens/ I.M. Ipivmmi, O.B. CabmuHa,

JI.B. Briconkas, [1.M. Bopoaun. - 3-e¢ m3a. M.: [Ipocsemenne, 2017
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1. IIpoekt «Best 6buonorusi» http://www.ebio.ru/index-1.html
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3. Buonorus. Cepuiku Ha caiiTel o 6uosoruu http://biologylib.ru/catalog/

4. BuptyanpHas oOpa3oBarenbHas tabopatopus http://www.virtulab.net

5. UurepHer ypok https://interneturok.ru/

6. 51 uny Ha ypok 6uonoruu http://bio.1september.ru/urok/

7. CoBpeMenHbIe ypoku Ouosoruu http://biology-online.ru/
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