MHHHUCTEPCTBO NPOCBEIMIEHUS POCCHVCKOM ®EJIEPAIITUA
MunucrepcTBo oopa3zoBanus KaanHuHrpaackoi odaactu
Ynpasiaenune oopazopanueM agMuHucTpannu MO '""3eneHorpajacknii MyHHIIUNAJIBHBINA OKPYr KajmHMHTpaackoi
obsactu"

MAOQY "I'mmua3zus ""Bekrop' r. 3esenorpaacka"

COI'JTACOBAHO VTBEPXJIAIO

[Ipencenarens Yupapisomero pukas Ne 301-O[1 ot 31.05.2024 r.
COBETa MyHHIIUIIAJIHHOIO ABTOHOMHOI'O
001e00pa30BaTeIHFHOIO0 YUPEIKICHHS
«I'umuazus «Bextop»

r. 3engHorpasckar
/%]j/ ~~W. M. MaTBeeBa
(mpotoxen Ne 22/1 or 31.05.2024 r.)

PABOYAS IIPOTPAMMA
(ID 4301479)

yueOHoro npeamera «buosiorusi. Yriry0JieHHbI YPOBEHb»
1u1s oOydarormuxcs 10 -11 xkmaccos

r.3eseHorpajack 2024



IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno yuebHomy mnpeamety "buonorus" (nanee - Ouosorusi) Ha ypoBHE cpelHEro ooéiiero odpas3oBaHusi pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazosanuu B Poccuiickoit deneparun», @PT'OC COO, Konueniuu npenogaBaHust yueOHOro
npenMeta «bronorus» 1 OCHOBHBIX MOJIOKEHUH (enepanbHOi pabouel mporpaMMbl BOCIUTAHUS.

VYuebnblil npenmer «buonorusy yrmyonénHoro ypoHs usydenus (10—11 kmaccel) sBiasieTcss OJHMM M3 KOMIIOHEHTOB NpEIMETHON 001acTu
«EctecTBenno-Hayunbsle npeameTsy. CornacHo nonoxerusMm @I'OC COO npodunbHbie ydeOHBIE MPEAMETHI, H3ydyaeMble Ha YIITyOlnEHHOM ypOBHE,
ABISIOTCS criocoboMm auddepenuunanuu o0ydeHus Ha ypoBHE cpeaHero oOIiero o0pa3oBaHMs M NMPHU3BAHbl 00ECHEUUTh MPEEMCTBEHHOCTb MEX]IY
OCHOBHBIM OOILIUM, CPEIHUM OOIIMM, CPEAHUM MPO(eCCHOHATBHBIM U BBICIIMM 00pa3oBaHHEM. B To jxe BpeMsl KakJIblii U3 3TUX y4E€OHBIX MPEAMETOB
JIOJDKEH OBbITh OpPUEHTHPOBAH Ha MPHOPUTETHOE pELICHHE O0pa30oBaTeNbHbIX, BOCHHMTATENIBHBIX W PA3BUBAIOUIMX 3a/lay, CBA3aHHBIX C
npodopueHTanreil 00yyarouxcs U CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOM 00JIaCTH HAay4YHOIO 3HAHUS, CBA3AHHOIO ¢ OMOJIOrMEN, MEIUIIUHOMN,
9KOJIOTHEM, ICUXOJIOTUEN, CTIOPTOM UJIM BOEHHBIM JIEJTIOM.

[Iporpamma mo yueOGHOMY mpenMery "buonorusa" maér mpencraBiieHHe O eI W 3ajadax H3ydeHus ydeOHoro mpenmera «buosorus» Ha
yriIyOnéHHOM ypOBHE, OIpefeiseT o0s3arenbHoe (MHBApUAHTHOE) MPEAMETHOE COJep)KaHue, €ro CTPYKTypUpOBaHHME IO pas3jesiaM M TeMmaw,
pacnpezielieHne Mo KiaccaM, peKOMEHAYeT MOC/IEA0BaTeIbHOCTh N3yUYeHUs y4eOHOro marepuaia ¢ y4€ToM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX
CBsI3el, JIOTMKH y4eOHOro Ipolecca, BO3pacTHbIX 0coOeHHOocTel oOydaronuxcs. B mporpamMe no 61onoruu peainzoBaH NPUHIUI TPEEMCTBEHHOCTH
C M3y4YEeHHEM OMOJIOTMH Ha YpOBHE OCHOBHOTO 00I1ero o0pa3zoBaHuUsl, Oyiaroapsi 4eMy pocMaTpUBAETCs HAIIPABICHHOCTh Ha MOCJEIyIOIIee pa3BUTHE
OMOJIOTMYECKUX 3HAHUH, OPUEHTUPOBAHHBIX Ha (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBILIUIEHUS, TPECTABICHUN
0 37I0pOBOM 00pase *KU3HU, HAa BOCIIUTaHHUE OEPEKHOT0 OTHOILIEHUS K OKpY Karollel mpupoaHoil cpene. B mporpamme no Ononoruu Taxkxe moKa3aHbl
BO3MOXXHOCTH yueOHoro mnpeamera «buonorus» B peamuzanuu TpeboBanuit ®I'OC COO k mIaHUPYyEeMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U
MPEIMETHBIM pe3yJbraraM OOy4eHUS W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOH NEATENTFHOCTH OOYYaIOUIMXCS MO0 OCBOCHUIO
coziep)kaHusi OMOJIOrMYECKOro 00pa3oBaHus Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHusl.

VYuebnsiii mpenmet «buonorus» Ha YpoBHE CpeaHEro o0Iero oopa3oBaHus 3aBepIiacT OMOIOTHUEeCKOe 00pa30BaHUE B IIKOJIE U OPUEHTHPOBAH
Ha paclIMpeHue U yriiyOineHue 3HaHui 00ydaromxcs O KUBOW MPUpPOJIE, OCHOBAX MOJIEKYISIPHOW M KJIETOUHOW OMOJIOTUH, SMOPHOIOTUU U OHOJIOTUN
Pa3BUTHSA, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTUH, IBOIIOIMOHHOTO YUEHHUS U IKOJIOTHH.

Nzyuenune yuebHOro mnpeamera «buomnorus» Ha yniyOJIEHHOM YpOBHE OpPUEHTHPOBAHO Ha IOATOTOBKY OOYyYaroIIMXCA K MOCIEIYIOLIEMY
MOJYYCHHUI0 OMOJIOTHYECKOTO O0pa30BaHMs B By3aX M OPraHM3ALMUSAX CPETHETO NpodeccCHOHAIbHOro oOpazoBaHus. OCHOBY €ro comaepKaHus
COCTaBJISIET CUCTEMa OMOJIOTUUECKUX 3HAHUH, MOIYyYEHHBIX IPU M3YYEHUH O0y4aroIMMUCs COOTBETCTBYIOIUX CUCTEMAaTHYECKUX Pa3/iesoB OMOIO0rUU
Ha YpPOBHE OCHOBHOro oOuiero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHUS MONYy4aroT pa3BUTHE. Tak, pacmIMpeHbl U yITyOleHbl OHOIOTHYECKUE
3HAaHUS O paCTEHUsX, JKUBOTHBIX, IpuOax, OakTepusx, OpraHu3Me 4YeJOBEKa, OOLIUX 3aKOHOMEPHOCTAX JKU3HH, JONOJIHUTENIBHO BKIIOUEHBI
OMOJIOTUYECKHE CBEICHHS NPUKIAIHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIIONB30BaTh KaK OPUEHTHPHI JUISI MOCIEIyIOIEro BhiOopa
npodeccun. Bo3morkHa Takxke MHTErpanus OMOJIOrMYeCKUX 3HAHUN ¢ COOTBETCTBYIOIIMMH 3HAHUSAMHU, TOJTYYEHHBIMU OOYYarOIIUMUCS NIPU U3YUEHUU
(bu3nKn, XUMHUH, Teorpaduu 1 MaTEeMaTHKH.



Crpykrypa mporpaMMbl 1o ydeOHOMy mnpeamery "buosorus" orpakaeT CHCTEMHO-YPOBHEBBI U HSBOJIIOLMOHHBINA IOAXOAbI K HM3YUYEHHUIO
ouonorun. ComlacHO MM, M3y4YarOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE Ul KHUBBIX CUCTEM DPA3HOIO YPOBHS OpraHM3allld, 3BOJIIOLUHU
OpPraHUYecKOoro MHupa Ha 3emJiie, COXpaHEeHHUs OMOJOrMYECKOro pasHooOpasus ruiaHeThl. Tak, B 10 kimacce M3ydaroTCsi OCHOBBI MOJICKYISIDHOW
KJICTOUHOW OHMOJIOTHHU, SMOPUOJIOTUY U OMOJOTMH Pa3BUTHSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTUU U CUHTETUYECKOH OMOJIOTHH, aKTyaIn3UPYIOTCS
3HaHUS 00yYaroIuXcs 1Mo OOTaHHWKe, 300JI0THH, aHATOMHHU, (PU3UOIOrUK yesoBeka. B 11 kinacce u3y4arorcs 3BONMIOIMOHHOE YUEHUE, OCHOBBI SKOJIOTHU
1 ydeHue o onocdepe.

VYuebnbiii npeamer «buonorus» mpuzBaH 00ecneuyuTh OCBOEHHE OOYYArOIIMMHCS OMOIIOTMYECKHX TEOPUH M 3aKOHOB, HMJIEH, MPUHIUIIOB U
IIPAaBUJI, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KAapTHHBI MHUpA, 3HAHUH O CTPOEHHM, MHOrOOOpa3uu M OCOOCHHOCTSIX KJIETKH,
OpraHu3sma, MOMyJISIUH, OHOLIEHO03a, SKOCUCTEMBI, O BBIJAIOIINXCSA HAYYHBIX JOCTHKECHHUSX, COBPEMEHHBIX UCCIIEAOBAHUIX B OMOJIOTUH, TPUKIIAIHBIX
acrekrax OuoJOruyeckux 3HaHMU. [ pasBUTHA M MOJAEP)KAaHUS MHTEpeca OOydaromMxcs K OMOJIOTMH Hapsdy €O 3HAYMTEIbHBIM OOBEMOM
TEOPETUYECKOTO MaTepHaia B COJAePKaHUU MPOTrPAMMBI IO OMOJIOTUH MPEyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBICHUS U PA3BUTHUS TOM WIM MHOU
o0siacTi OMOJIOTHH, BKJIAZIOM OTEYECTBEHHBIX U 3apyOeKHbIX YUEHBIX B PELICHUE BaKHEHIINX OMOIOTHYECKUX U SKOJIOTHYECKUX POOIEM.

ens wm3yuenust yueOHoro mpeamera «buomorums» Ha yrmIyOnéHHOM ypoBHE — OBJaJeHHE OOy4YalOIIMMHUCS 3HAHUSAMH O
CTPYKTYpHO-(D)YHKIIMOHAJIbHOM OpraHU3allMM KMBBIX CHUCTEM DPA3HOIO paHra M NpuoOpeTeHHe YMEHMH HCIOIb30BaTh 3TH 3HaHMS B (OPMHPOBAHUU
MHTEpeca K OmpeAenéHHOM obmacTu mnpodeccHoHaIbHOM NeATeNbHOCTH, CBS3aHHOM ¢ OWoiormeil, miM K BbIOOpYy y4eOHOro 3aBedeHHs IS
MIPOJIOJKEHUST OMOJIOTUUECKOTO 00pa30BaHuUs.

JlocTikeHue 1enu u3ydeHus yueonoro npeamera «buonorus» Ha yrryOn€HHOM ypoBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIMX 3a/1au:

OCBOEHHME OO0yYaIOIIMMHUCSH CUCTEMbl OMOJOIMYECKHUX 3HAHMHA: 00 OCHOBHBIX OHMOJIOIMYECKUX TEOpHsX, KOHUEMIMAX, TUIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M NpaBHIIaX, COCTABISIONIMX COBPEMEHHYIO €CTeCTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOSHHH, MHOTOOOpa3suu U O0COOCHHOCTSIX
OMOJIOTUYECKUX CUCTEM (KJIETKa, OPTaHU3M, TIOIYJISALNS, BUA, OMOTe0IeH03, Ornocdepa); O BBIIAIONIINXCS OTKPHITUSIX U COBPEMEHHBIX HCCIICOBAaHUSIX B
OHoJIOruu;

O3HAKOMJIEHHE O0y4aroIMXCs ¢ METOJaMH IIO3HAHUS KUBOW MPUPOJIbI: UCCIIEI0BATEIILCKUMHU METOAAMU OMOJIOTHYECKHUX HAayK (MOJIEKYISIPHOMN 1
KJICTOYHOW OMOJIOTUH, SMOPHOIOTUU M OMOJIOTUU Pa3BUTHUS, TCHETUKU M CEJICKIUHU, OMOTEXHOJOTHMH U CHUHTETUYECKOH OMOJIOTHH, MaJIeOHTOIOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSATEILHOTO IPOBEACHHUS OHOJIOTMYECKUX HCCIEAOBaHWN B J1aboparopur W B Npupoje (HaOMIOIeHue, U3MepeHue,
HKCTIIEPUMEHT, MOJIETIMPOBAHUE);

OBJIaZICHHE OOY4YaIOIMMUCA YMEHMUSIMH: CaMOCTOSITEJIbHO HAaXOAWTh, AHAJIM3UPOBAaTb M MCIOJIB30BATh OHOJIOTHMUYECKYI0 HH(POpMAIIHIO;
M0JIb30BATHCSI OMOJIOTMUECKONW TEPMUHOIOTHEH U CUMBOJIMKOM; YCTAaHABIMBATh CBSI3b MEXKJy Pa3BUTHEM OMOJIOTMU U COIUATBHO-IKOHOMUUYECKUMU U
9KOJIOTMYECKUMU TpoOJIeMaMy 4YeJIOBEYECTBA; OLEHUBATh MOCIEACTBHUS CBOEH JIEATEIbHOCTH MO OTHOIICHHIO K OKpY’Kalolleil MpupoaHOM cpere,
COOCTBEHHOMY 3/I0POBBIO U 3[JOPOBBIO OKPYXKAIOIIUX JIIOAEH; 0OOCHOBBIBATH M COOJIOAATh MEpbl MPOQMIAKTUKY HH(MEKIHMOHHBIX 3a00JeBaHUH,
MpaBHUjIa TIOBEJCHUS B TPHPOAEC M OOecredeHus 0e30MacHOCTH COOCTBEHHOW KH3HENSATEIPHOCTH B UPE3BBIYAMHBIX CHTYAIUSIX MPUPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIC HAYUHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;



pa3BUTHE y OOYYAIOIIUXCS HMHTEUICKTYyallbHBIX W TBOPYECKUX CIIOCOOHOCTEH B TMPOIECCE 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH U
COBPEMEHHBIMHM HCCIICZIOBAaHUSMU B OHOJOTHH, pEUIaeMbIMU €10 MpoOJieMaMHu, METOAOJOTHed OMOJIOrMYeCcKOro HCCIENOBAaHUS, MPOBEACHUS
IKCIIEPUMEHTATLHBIX HCCIIEIOBAHUN, PEIICHHUS OMOJIOTUYECKUX 3a/1a4, MOJICIMPOBAHUS OMOJIOTHYECKIUX 0OBEKTOB U MIPOIECCOB;

BOCIIUTaHUE y OOyYaroIIMXCsl [IEHHOCTHOTO OTHOILIEHUS K KMBOW MPUPOZAE B IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U sIBICHUSAM; (HOpMUPOBaHUE
9KOJIOTUYECKOH, TeHETHUECKOM IPaMOTHOCTH, OOIIEH KyJIbTYPhI TIOBEJICHUS B MPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuodpereHue 00ydaroIUMUC KOMIIETEHTHOCTH B PAallMOHAIIBHOM MPHUPOIONONB30BAHUU (COOIIOIEHNE TTPaBUII MTOBEICHUSI B IPUPOE, OXPAHBI
BUJIOB, DYKOCUCTEM, OuocQepsl), COXpaHEHHH COOCTBEHHOTO 3J0pPOBbSI M 3J0pPOBbS OKpYXKAIOMIMX Jofel (coOmofmeHus Mep MNpo(UIaKTUKU
3a0oneBaHuil, obecrieueHrue 0€30MaCHOCTU KUZHEACSITEIbHOCTH B YPE3BBIYAMHBIX CUTYyalUsX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCTIONE30BAHUS OMOIOTHYECKUX 3HAHUN M YMEHHI B OBCEAHEBHOU KHU3HU;

CO37aHME YCJIOBUH 11 OCO3HAHHOTO BBIOOpa OOYYAIOMMMHUCS WHAWBUAYAJTBLHONH 00pa30BaTEbHOM TPACKTOPHH, CIIOCOOCTBYIOIICH
MOCJIEeAYIOIIEeMY MPOPECCUOHATTELHOMY CaMOOTIPEISIICHUI0, B COOTBETCTBUY C MHIUBUAYATHHBIMU HHTEPECAMU U TIOTPEOHOCTSIMHU PErHoHa.

OO6miee 9uciIo 9acoB, OTBEICHHBIX HA U3yYEeHHE OMOJIOTHH Ha YIITyOJIEHHOM ypOBHE cpemHero obmiero odpa3zoBanus, coctapiser 204 aca: B 10
kiacce — 102 vaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B Heneno).

OTOop opraHuU3alMOHHBIX (OPM, METOAOB M CPEICTB OOy4YeHHUs OWOJIOTHMH OCYIIECTBIACTCS C Y4ETOM CHEIU(UKH €ro COACp)KaHWUs U
HaNpPaBIEHHOCTH Ha MPOIOJDKEHHE OMOJIOTUIECKOTO 00pa30BaHus B OPraHU3AIUIX CPETHEr0 MPOPECCUOHATLHOTO U BBICIIEr0 00pa30BaHusI.

OO0s13aTenbHBIM YCTIOBHEM TIPH OOyYE€HHUU OWOJIOTHHM Ha YIITyOJIEHHOM YpOBHE SIBISIETCS MPOBEACHHE JIAOOPATOPHBIX M MPAKTHYECKUX PaOOT.
Taxoke yuacTrie 0OydyarolIUMXCS B BBIIOJHEHUHM IMPOCKTHBIX W Y4EOHO-HCCIENOBATENBCKUX Pa0OT, TEMAaTHKa KOTOPBIX OMPEAEINseTCs yYUTEeIeM Ha
OCHOBE UMEIOLIUXCS MaTepUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUM.

COIAEP)XAHUE OBYUYEHUSA

10 KJIACC

ConeprkaHue mporpamMMbl, BBIJICJICHHOE KYpCcusom, He BXOAUT B IIPOBEPKY TOCyAapCTBEHHOM UTOroBoi arrectaruu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemenHas Ouosiorus — KoMIUiekcHasi Hayka. KpaTkas ucropust pa3Butus 6uonoruu. buonornyeckrue Hayku U M3ydyaeMble UMH MTPOOJIEMBI.
@dyHaMeHTallbHbIE, IPUKIIATHbIEC U TOUCKOBBIC HAyYHbIE UCCIIEA0BAaHMS B OMOJIOTHH.

3HayeHue Ouosioruu B (GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI Mupa. [Ipodeccun, cBsa3anHble ¢ Ouonoruei. 3HaueHue
OMOJIOTUH B MTPAKTUYECKOM NEATETLHOCTH YeJIOBEKa: MEAULIMHE, CEIbCKOM XO35ICTBE, IPOMBILIEHHOCTH, OXPaHE MPUPOIBL.

JdemoHcTpanuu



Ioprpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I. Mennens, B. U. Bepuanckuii, W. II. I1asnos, U.
N. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuii, J[xx. Yorcon, ®@. Kpux, /1. K. benses.
Tabnuip! 1 cxembl: «CBsi3b OMOJIOTHH C IPYTHMHU HayKaMny, «Crcrema OMOTOTHYECKUX HayK».

Tema 2. ’Kusble cucTeMbl M X H3y4YeHHE

JKuBble cucTeMbl Kak IpeaAMeT u3ydeHus ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO XUMHUECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTD,
CJIIOKHOCTb W YHOPSAJOYEHHOCTb CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHU3alMs, CaMOBOCIIPOM3BEICHUE, Pa3ApPa)KUMOCTb, U3MEHUYHMBOCTb, POCT H
pa3BuUTHE.

VYpoBHHM OpraHu3alMy KWBBIX CHCTEM: MOJICKYJIAPHbINA, KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIN
(Ouoreonenotnueckuit), Oumocdepusiii. Ilpouecchl, npoucxoasime B KHUBbIX cucTemMax. OCHOBHbIE Npu3HaKu >kuBoro. JKusHp kak (opma
CylllecTBOBaHUs Marepun. Hayku, n3ydaromue )KuBble CUCTEMBI HA PAa3HBIX YPOBHAX OpraHU3ALNM.

N3yuenue xuBbIX cucteM. MeTozbl Ouonornyeckoi Hayku. HaOmtonenue, naMepenue, SKCIIepuMeHT, cucTeMaru3anus, Metaananus. [lonstue o
3aBUCHMOM M He3aBHCUMOM nepemeHHOU. [InmanupoBanue skcnepumenta. [locranoBka u nmposepka runores. Hynesast runoresa. [lonsitue BHIOOpKU U
eé mocToBepHOCTh. Pa30poc B Oumonorumueckux AaHHBIX. OIEHKAa JOCTOBEPHOCTH MOJTYYEHHBIX pe3ylbTaToB. [IpHUMHBI MCKaKEHMS pe3yJIbTaToB
JKcrepuMeHTa. [IoHsATHEe CTaTUCTUYECKOTO TECTA.

Jemoncrpauuu

Tabnuuet u cxembl: «OCHOBHBIE IPU3HAKY KU3HWY», «buonornyeckue cucreMol», « CBONCTBA KUBOM MaTepumn», « YpOBHU OpraHU3alluu )KUBOU
npupoab», «CTpoeHue XKUBOTHOU KiIeTKW», « TkaHU >KUBOTHBIX», «CHCTEMBbI OpPraHOB YeJIOBEYECKOro opraHusmay, «buoreonenos», «bunocdepar,
«MeTo1bl U3yYEHUS JKUBOU TPUPOIBI».

O0opynopanue: nabopatopHoe 000pya0BaHHE AJIs IPOBEACHUS HAOIIOACHNUHN, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonb3zoBaHue pa3IMUHBIX METOAOB IPU U3YUEHUU KUBBIX CUCTEM.

Tema 3. buoJiorust KJieTku

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS €AWHMIIA KUBOTO. VcTopus oTkpeiTus kieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus
(T. llIBanH, M. Illneiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOW KJIETOUHON TECOPHH.

MeToabl MOJIEKYJISIPHOW M KJIETOYHON OMOJIOTHH: MUKPOCKOIIUS, XpoMaTorpadus, a1eKTpodopes, MeTo] MEYEHBIX aTOMOB, AH(QepeHInaIbHoe
LHEeHTPU(PYrUpoBaHHUE, KyJIbTHUBHUPOBAHHE KIETOK. M3yueHue @HUKCUPOBAHHBIX KiemoK. DJIEKTPOHHAs MUKpoOcKomnus. KongokanvHuas mMuxpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

Loprpeter: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabauier u cxembl: «CBETOBOM MUKPOCKOI, « DJIEKTPOHHBIM MUKPOCKOID», «ICTOpHS pa3BUTHS METOI0B MUKPOCKOITHN.

OO6opyoBaHKe: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl PACTUTENBHBIX, )KUBOTHBIX U 0AKTePHAIBHBIX KIETOK.



IIpakTuyeckass  padora «/3ydyeHne  MeTOJOB  KJIETOYHOW  Ouwomorumu  (xpomarorpacdwus, snmekrpodopes, auddepeHaiIbHOe
nentpudyruposanue, [TL[P)».

Tema 4. XuMun4eckasi OpraHu3anus KJIETKHU

XHWMHMUYECKUN COCTAaB KIETKH. Makpo-, MHUKpO- W YyJAbTPAMHMKPO3JIEMEHThl. Boma M €€ ponb Kak pacTBOPUTENS, pPEAareHTa, y4acTHE B
CTPYKTYpUPOBaHUHU KJIETKH, TEIIOPETYISIUU. MuHepaibHble BELIeCTBa KJIETKH, UX OMOIorHYecKas poiib. Posib KAaTHOHOB 1 aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonornueckue nomumepsl. benku. AMHUHOKHUCIOTHBIM cocTaB 0eiakoB. CTPYKTYypbl OEKOBOW MOJIEKYIIBI.
IlepBuunast cTpykrypa Oeinka, nenTuaHas cBsI3b. BropuuHas, TpeTuyHast, YeTBEpPTUUHAs CTPYKTYyphl. Jlenarypanus. Coiicta 6enkoB. Kitaccuduxanus
6enkoB. buonornueckue Gpynkmuu 6enxoB. /lpuonul.

VYrieBoasl. MoHOcCaxapu/ipl, AMCAaXapHJibl, OlUrocaxapuibsl M mnoiucaxapuabl. OOmMH IUIaH CTpOeHUs M (U3UKO-XMMHUYECKHE CBOMCTBA
yIIIeBOJI0B. bruonoruueckue GyHKIMH YIIIEBOIOB.

Jlumuasl.  TuapodunsHo-ruapodoOHbIe  cBoicTBa. Knaccudpukamus nununoB. Tpurmuuepunsl, ¢Goconunuabl, BOCKH, CTEPOU[IBI.
buonornueckue dpynkimm munuaos. OOmMe CBOMCTBA OMOIOTHYECKIX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAMO3aMBIKAHHIO, TIOTYIPOHUIIAEMOCTb.

Hyxnennossle kucnotel. JIHK u PHK. Crpoenne HykinenHoBbix kucioT. Hykneoruast. [Ipunnun kommiementapHoctu. IIpasuno Yapradda.
Crpykrypa IHK — nBoiinas cniupans. Mecronaxoxaenue u ouonornyeckue pynxnuu JJHK. Bunst PHK. ®ynkuun PHK B kietke.

Crpoenne monekyasl AT®. Makposprudeckue cBsizu B Monekyiae AT®. buonorndeckue gpynkimn AT®. BoccTaHoBeHHBIE TEPEHOCUNKH, UX
¢dbyHkuuu B kietke. /pyeue nykaneozuompughocgpamor (HT®). CexsenupoBanue JJHK. Memoowr cenomuru, mpanckpunmomuku, npomeomuxu.

CrpykTypHass  Ouomorust:  OMOXMMHUYECKME U  OunOoQHU3MUECKHe  HUCCIENOBaHMA  COCTaBa W MPOCTPAHCTBEHHOM  CTPYKTYpBI
onomornexyn. Mooenuposanue cmpykmypol u QyHKYull GUOMONEKY U Ux Komniekcos. Komnviomepnuiii ousaiin u opeanudeckuii cunme3s OUOMONEKYI U
UX HenpupoOHbIX AHATI0208.

JdemoHcTpanuu

Hoprperst: JI. ITonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

[Inarpammsl: «Pacrpenenenne XuMHYECKUX 2IIEMEHTOB B HEXKMBOW NpUpoe», «Pacnpeneenrne XuMUYECKUX JIEMEHTOB B )KMBOU IPUPOIE.

Tabmuip! u cxemsl: «Ilepuoguueckas Tabiaula XMMUYECKUX JIEMEHTOBY, «CTpoeHHe MOJIEKyIbl BOAb, «BelmecTBa B cocTaBe OpraHu3MOBY,
«Ctpoenue Moiekyinbl 6enka», «CTpyKTypbl O€JIKOBOM MOJIEKYIbl», « CTpOeHHE MOJIEKY YITIEBOAOBY», «CTpoeHHe MOJIEKY JIUITU0BY, « HykienHoBbie
KHUCIOTBD, «CTpoeHue Monekyisl ATOy.

O6opyioBaHKe: XUMUYECKas ocyaa U 000py10BaHUE.

JlaGopaTopHasi padora «O0Hapy)eHue OEJIKOB ¢ IOMOLIbIO KAYeCTBEHHBIX PEaKIUiD».

JlaboparopHas padora «/ccnenoBaHue HyKJI€MHOBBIX KUCIIOT, BBIACIEHHBIX U3 KJIETOK Pa3IMUHbIX OPIraHU3MOBY.

Tema 5. CTtpoenue U GyHKIUM KJIETKH
Ture! KIETOK: dyKapuoTHdecKas u mpokapuoTrnueckas. CTpyKTypHO-(QYHKIIMOHAIBHBIE 00pa30BaHuUs KIETKH.



Crpoenne npokapuoTHuecKoi KieTku. Kietounasi ctenka Oakrepuil u apxeid. OCOOCHHOCTH CTpPOEHHs TeTepoTpoPHON M aBTOTpPOHOU
MIPOKAPUOTUYECKUX KJIETOK. MecTO U pojib MPOKapUOT B OHMOIIEHO3aX.

CrpoeHre M (QyHKIMOHHPOBAHHWE JyKapUOTHUYECKOW KIeTKU. llmasmarumdeckass memOpana (masManemma). CTpykTypa I1a3MaTudecKon
MeMOpaHbl. TpaHCTIOPT BEIIECTB uUepe3 IUIa3MaTUYECKyr0 MeMOpaHy: maccuBHbIA (muddysus, obnerdéHHas auddy3us), akTUBHBIA (TEPBUYHBIN U
BTOPUYHBIN aKTUBHBIM TpaHcropT). llomynponunaemocts MemOpanbel. Pabora HaTpHii-kaaneBOro Hacoca. DHJIOIMTO3: MHHOIMTO3, (arouuTos.
Ox3o1uTo3. Knetounas crenka. CTpykTypa U GyHKIIMN KJIETOYHON CTEHKU pacTeHUH, TPUOOB.

Hurormnazma. I[uto3omb. [lutockenmer. [IBmxkenme 1uToruiasmel.  OpraHouasl  KieTkd. OJHOMEMOpaHHBIE OpPTraHOWIBI  KIIETKH:
supomazmarnueckas cetb (OIIC), anmapar [onbmku, TU30COMBI, UX CTpOoeHHE M (QYyHKIHMH. B3aMOCBSA3h OTHOMEMOpPAHHBIX OPTaHOUIOB KJIETKH.
CrpoeHue rpaHylIsIpHOTO peTukynyma. Mexanusm nanpaenenus oenxoe ¢ II1C. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [ aakmuii
(arpanyasipHBIF) SHOOTUIA3MATHUEeCKUW peTukyaym. CekperopHas ¢yHkumsi ammapara [onbmxu. Moouguxkayus oerkoe 6 annapame [onvooicu.
Copmupoexa benxos 6 annapame 1 o1v0xcu. TpaHCIIOPT BEIIECTB B KiIeTKe. Bakyonu pacturenbHbIX KieToK. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBl  KJIETKU: MUTOXOHAPUH, TIACTUABL [Ipoucxoocoenue mumoxonopuii u  naacmuo. Cumbuozenes
(K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoerne u (QyHKUMHM MUTOXOHAPUN U TuiacTuiA. [lepBUYHBIC, BTOPHYHBIE M CIIOXKHBIC TUIACTHIBI
(hOTOCUHTE3UPYIOLIUX FYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEUKOIIACTHI BHICIIUX PACTECHUI.

HememOpannsie opranounsl kinetku CtpoeHue U QyHKIMH HEMEMOpPaHHbBIX OpPraHOMAOB KJIETKU. Pubocomsl. Ilpomescymounvie ghunamenmeoi.
MuxkpoduiaMeHTbl. Akmunogvle Mukpoguramenmsi. MplllIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HeMblUEeYHbIX K1emoK. MUKpOTpyOOUKH.
Knerounsiii nentp. CTpoeHHe M JABMKCHHME JKIYTUKOB M peCHMYEK. MuUkporpyOouku muromiasmsl. LlenTpuons. berku, accoyuuposanmvie c
MUuxkpoguramenmamu u Muxkpompybouxkamu. Momopnoie 6enxu.

Snpo. O6onouka siyipa, XpOMAaTHH, KapuoIia3dMma, SIIPBIIIKH, UX CTpOeHHE U (QyHKIUH. SInepHblid OenakoBbld Marpukc. IIpocTpaHcTBeHHOE
pacnojokKeHne XpoMocoM B MHTep(ha3HOM sijpe. Dyxpomamun u 2emepoxpomamut. belku XpoMaTHHa — TUCTOHBL. JuHamuka s0epHol 00010YKU 8
Mumo3ze. HoepHuvlii mpancnopm.

Kinerounsie BkitoueHus. CpaBHUTENIbHASI XapaKTEPUCTUKA KIIETOK DYKapHOT (pacTUTEIbHOM, )KUBOTHOM, TPUOHOI).

JdemoncTpanuu

Loprpetel: K.C. MepexkoBckuid, JI. Maprymnuc.

Ta0nuiel 1 _cxempl: «CTpoeHHE SYKApUOTHUYECKOW KIeTKN», «CTpoeHne KUBOTHOUM KIETKu», «CTpOCHHE PacTUTENhHON KIEeTKH», «CTpoeHue
MUTOXOHZIpUN», «Anpo», «CTpoeHUE NPOKAPUOTHUECKON KIIETKI.

OO6opy1oBaHKe: CBETOBOM MUKPOCKOII, MUKPOIIPEapaThl PACTUTENBHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaTbHBIX KICTOK.

JlaboparopHasi pa6ora «/3ydeHne cTpoeHUs KICTOK Pa3TUIHBIX OPTaHU3MOB).

IIpakTnyeckas padora «/3yueHue cBONCTB KJIETOUHOW MEMOPaHbI».

JlaboparopHas padora «VccnenoBanue miazMoin3a 1 ITUIa3MOIN3a B PACTUTEIBHBIX KIIETKAaX).

IIpakTuyeckasi pabora «3yueHue ABMKEHUS IIUTOIIA3MbI B PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB U NpeBpalleHUe JHEPIUU B KJIeTKe



AcCUMWIALINSA ¥ TUCCUMIISALINS — JIBE€ CTOPOHBI MeTabou3ma. Truibl 0OMeHa BEIIeCTB: aBTOTPOQHBINA U TeTepOTPOHBINA. YdacTue KUCIopoaa
B OOMEHHBIX Tpolleccax. JHEpPreTuuecKoe odecrnevueHne KieTku: npespamieHue AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIN XapakTep peakIuii
KJIETOYHOTO MeTabonuszMa. DepMeHThI, UX CTPOCHHE, CBOMCTBAa M MexaHusM jaerictBusa. Kodepmentbl. Omimuus GEepMEHTOB OT HEOPTaHUYCCKUX
KaTam3aTopoB. bemkn-akTuBaTOpbl 1 OEITKU-HHTHOUTOPEI. 3aBHCUMOCTh CKOPOCTH (PEepPMEHTATHBHBIX PEaKIUi OT pa3InIHbIX (haKTOPOB.

[lepBuyHBIl ~ CHHTE3  OpraHMYECKHMX  BemecTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIN U OKCUSEHH®IUl  pomocunmes y
oaxmepuii. Ceemocobuparowjue nueMeHmsl U NUSMEeHMbl PeakyuoHHo20 yenmpa. Poib XmoporuiactoB B poriecce horocuaTe3a. CBETOBas M TEMHOBAs
¢bazel. @omoovixanue, C;, C, u CAM-munvt  pomocurnmesza. IIpomyKTUBHOCTH (OTOCHHTE3a. BimsiHHMEe pa3nTu4HbIX (AKTOPOB HA CKOPOCTh
(dboTtocunTe3a. 3HaueHUEe HOTOCHHTE3A.

XemocunTe3. Pa3zHoOOpazue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUDUIIUPYIONINE OaKTepuH, Kene300aKTepuu, CEepoOaKTepuu, BOIAOPOIHBIE
Oakrepun. 3HAYCHHE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpOXEHHsSI W MX HCIOIH30BAHHE YEITOBEKOM. AHA’POOHBIE MHKPOOPTaHHM3MBI KaK
00BEKTHI OMOTEXHOJIOTHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIC OpraHu3Mbl. JTaIbl YHEPreTHUECcKOro ooMeHa. [logroroBuTenbHbIi dTan. [HKomm3 — 6eCKUCIOPOIHOE PACIICTICHUE TITFOKO3bI.

bronorndeckoe OKHCICHUE, WK KICTOYHOE JbIXaHue. Poib MUTOXOHAPHIA B Ipolieccax OMOJIOTHYECKOrO OKUCIEHHs. [IMKInyecKkue peakium.

OxucnuTensHoe bochopunupoBanue. Iuepeus MeMOPAHHO20 epaouenma npomonos. Cunmes ATD: paboma NPOMOHHOU
ATD-cunmaswi. [IpenmytiecTsa adpoOHOTO MyTH 0OMEHA BEIIECTB Niepe aHadpoOHBIM. D(HPEKTUBHOCTH SIHEPTETHUECKOTO OOMEHA.
JdemoncTpanuu

[optpetsr: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, [1. Mutuem, I. A. 3aBap3uH.

Ta0nuuet u cxeMpl: «POTOCHHTE3Y, « IHEPreTHUECKI 00Men», «buocunTes 6enka», «CtpoeHue hepMeHTa», « XeMOCHHTE3Y.
O060py/IoBaHKE: CBETOBOW MUKPOCKOII, 000pPY/I0BaHUE JIJIsl IPUTOTOBJIEHUSI TIOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlabopaTropHas padora «/3ydeHne KaTaTUTHIECKOW aKTUBHOCTH ()EPMEHTOB (HA IPUMEPE aMUJIA3bl HITH KaTallasbl)y.
JlaboparopHas padora «/3yyeHue pepMeHTaTHBHOTO pacIICIJICHUS IEPOKCH 1A BOJOPO/IA B PACTUTENIbHBIX U )KMBOTHBIX KJIETKAX).
JlaboparopHas padora «CpaBHEHHE ITPOIIECCOB (OTOCHHTE3a M XEMOCHHTE3a.

JladoparopHasi pa6ora «CpaBHEHHE MPOIIECCOB OPOXKCHHS U IBIXAHHS.

Tema 7. HacsencrBennasi uHGopManus U peajn3anus e€é B KJIeTKe

Peaknuu marpudHOTrOo crHTEe3a. [IpUHIINTT KOMIUIEMEHTAPHOCTH B PEaKIMAX MaTPUYHOTO CHHTEe3a. Peamu3anus HacIeICTBCHHON WH(POPMAITHIH.
I'enetuueckuii kof, ero cBoiicTa. Tpanckpunuus — marpuunblii cunte3 PHK. [IpuHIunbl TpaHCKPUIILIMK: KOMIIJIEMEHTAPHOCTh, aHTUIAPAIIETbHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsauusa u e€ stanel. Yuactue TpancnopTHbix PHK B 6nocunrese 6enka. YenoBus 6uocuntesa 6enka. Komupoanue aMmuHokucior. Ponb
pubocom B OnocuHTe3€e OemKa.



Coepemennvie npeocmasgnenus o cmpoenuu 2eHog. OpraHu3ans TeHoMa y MPOKAPHOT U AYKapHOT. Peryssiyst akTHBHOCTH T€HOB y MTPOKAPUOT.
['mnote3a onepona (®. XKakoo, XK. Mano). Monexynsapuvle mexanuzmvl IKcnpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 peeynayuu pabomi 2eHo8.
Perynsmust oOMeHHBIX TIpoIieccoB B KieTke. KieTounslii roMmeocTas.

Bupycsl — Hexierounsle (OpMbI JKM3HM U oOnuratHele mnapasuThl. CTpoeHHe TMPOCTBIX M CJIOXKHBIX BHPYCOB, PETPOBHPYCOB,
6axrepuodaros. Kusnennviti yuka J[HK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6Oaxmepuogazos. Obpamnas mpaHcKpunyus,
pesepmasa, uHmez2pasd.

BupycHrbie 3a00neBanus 4enoBeka, ;kuBoTHbIX, pactenuii. CITN /], COVID-19, connansHbie 1 MEIUIIMHCKHUE TPOOIEMBI.

buoungopmamuxa: ummeepayus u ananruz oOonvwux maccusos («bigdatay) cmpykmypuvix Ouonoeuueckux oauuwix. Hanomexuonoeuu 6
ouonozcuu u meduyune. Ipoepammupyemoie ghynxkyuu denrxos. Cnocobvt 0ocmasKu 1ekapcms.

JdemoHcTpaunu

Hoprpetsr: H. K. Konbuos, /1. . UBanOBCKuUH.

Tabauier u cxembl: «buocunrtes 6enkay, «l'enernueckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. ’JKu3HeHHBIH HHUKJI KICTKH

Knerounslit iuki1, ero nepuoasl U perymauus. Marepdasa u muro3. OcoOGeHHOCTH MPOLECCOB, MPOTEKAIOMIMX B HHTep(aze. [lonroroBka kineTku
K nenenuto. [Ipecunrernyeckuii (IOCTMUTOTUYECKUI), CHHTETUYECKUIN M MOCTCUHTETHUECKUM (TPEMUTOTUYECKHI) IEpUOJIbI UHTEP(a3bl.

Marpuunsiii  cunte3 JHK — penmukanus. Ilpunuunsr  perumkanmn  JHK:  koMmemMeHTapHOCTb, IOJYKOHCEPBATUBHBIM  CHUHTES,
aHTunapamienabHocTb. MexanusMm peruukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. TeroMmepsl U TeraoMepasa. XpOMOCOMHBIN HA0Op KIETKU —
KapHOTHIIL. JIUTUTOMIHBIN U rarnjaonHbIi HaOOpb! XpoMOocoM. ['oMoioruuHbeie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Jlenenne knetku — mMuto3. CTaauu MUTO3a M NMPOUCXOAAIIME B HUX Ipouecchl. Tumsl MuTo3a. Kapumokunes u nurokunes. buonoruueckoe
3HAYEHHUE MUTO3A.

Perynauus Mutorndeckoro mukia kietku. [IporpaMmMmupyemas kiaetouHas ruenb — anonTos.

Krnerounoe siapo, Xxpomocombl, (pyHKIMOHANIbHAS Te€HOMUKA. Mexanusmol nponughepayuu, ouggepenyuposxu, cmaperus u ubenu Kiemox.
«[ughposas knemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanun

Tabauirel u cxembl: «KU3HEHHBINA UK KIETKUY, «MuTto3y, «Ctpoenue xpomocom», «Pernmukarus JTHK.

OO6opynoBaHKe: CBETOBOW MUKPOCKOI, MUKpOIIpenaparsl: «MHTO3 B KJIETKAaX KOpPEIIKa JTyKa.

JlaboparopHas pa6ora «/3ydeHre XxpoMOCOM Ha TOTOBBIX MUKPOTIpEnapaTaxy.

JlaGopaTopHasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEIKa JIyKa (Ha FOTOBBIX MUKpOIIpenaparax)».

Tema 9. Crpoenne n GpyHKIIUM OPraHU3MOB



buonoruueckoe paznoodpasue opranu3MoB. OTHOKJIETOUHBIE, KOJJOHUAJIbHbIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEAEATENbHOCTH OAHOKJIETOYHBIX OPraHU3MOB. bakTepuu, apxeu, OJHOKIETOUHBbIE I'PUOBI, OJHOKIIETOUHBIE
BOZOPOCIIH, APYrUe MPOTUCTHL. KOIOHMAIbHBIE OPTaHU3MBI.

B3anmocBsI3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHH, OpraHbl M CUCTEMBI OpraHoB. OpraHusMm Kak eauHoe 1enoe. [omeocras.

Txkanu pacrenuil. Tumbel pacTHTENBHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAs, MPOBOISAIIAS, OCHOBHas, MexaHHueckas. OcobeHHOCTH
CTpOCHHUS, PYHKITUN U PACIIONOKECHHS TKaHEH B OpraHax pacTCHHM.

TkaHu >KMBOTHBIX M 4elloBeKa. TWITbI KMBOTHBIX TKaHEW: SMUTETHAbHAs!, COSNMHUTEIbHAs, MbIleuHasi, HepBHas. OCOOEHHOCTH CTPOEHUS,
(GYHKLIUH U paclookKeHUs TKaHEe! B OpraHax >KHBOTHBIX M YEJIOBEKA.

Opranel. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. Opraibl 1 CHCTEMbI OPraHOB JKUBOTHBIX U YesloBeKa. DyHKIMN OPraHOB U CUCTEM
OpraHoB.

Omnopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyHbI M BHYTPEHHMH CKEJIET.
CtpoeHue U TUIIBl COEUHEHHS KOCTEH.

JIBIDKEHHE OpraHuM3MOB. JIBMKEHHE OTHOKJIETOUHBIX OPraHM3MOB: amMEOOMIHOE, >KIYTHKOBOE, PECHHYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX
pacTeHuil: Tponu3Mbl M HACTUH. J[BU)KEHHE MHOTOKJIETOUHBIX JKMBOTHBIX M 4YeJOBEKa: MbllleyHas cuctema. Pedrexc. CkeneTHble MBIIIIBI U UX
pabora.

IIntanue opranusmos. Iloniomenne BoAbl, yIIEKUCIIOTO ra3a U MUHEPAIbHBIX BEIIECTB pacTeHUAMU. [InTaHne ;xMBOTHBIX. BHYTpHnonocTHoe
U BHYTPUKJIETOYHOE MHILEBapeHHe. [IuTaHue NO3BOHOUHBIX JKMBOTHBIX. OTHENbl IUIIEBAPUTENBHOIO TpakTa. lluiieBapuTenbHbIE KEIe3bl.
[InmeBapuTenbHas CHCTEMA YEI0BEKA.

Jpixanue opranu3MoB. Jlpixanwe pacteHuid. [lpixanume XHUBOTHBIX. J(uddy3us ra3oB uepe3 MOBEpXHOCTh KieTKU. KoxkHoe apIxanue.
JbIxatenbpHast HoBepXHOCTh. XKabepHoe U €rouHoe ApixaHue. [{bIXxaHue M03BOHOYHBIX KUBOTHBIX U YEI0BEKa. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHHUS
JETKUX [TO3BOHOYHBIX JKUBOTHBIX. J[bIXaTenpHas cucTeMa 4ejoBeKka. MexXxaHu3M BEeHTW LMY JIETKUX Y NITULL U MIIEKONUTaromux. Perynsanus qpixanus.
JlbIxaTenbHble OOBEMBI.

Tpancnopr BemiecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHM. TpaHCHOpT BelleCTB y KUBOTHbIX. KpOBEHOCHas cucremMa M €€
opranel. KpoBeHOCHast cucTeMa I03BOHOYHBIX JKMBOTHBIX M uyesloBeka. Cepile, KpOBEHOCHbIE cocCyabl UM KpoBb. Kpyru KpoBooOpaiieHHs.
DBOJIOIMOHHBIE YCIOKHEHHS CTPOSHHSI KPOBEHOCHON CHCTEMbI TTO3BOHOYHBIX )KMBOTHBIX. PaboTa cepana u e€ perynsius.

Brinenenue y opranuzMoB. Beiienenne y pactenuil. Beiienenue y »kuBoTHbIX. CoKparuTenbHble Bakyosd. Opransl BeiieneHns. Ouibsrpanys,
CeKpelusi U 00paTHOE BCAChIBAHUE KAaK MEXaHM3MbI Pa0OThl OPraHoB BblJeneHHs. CBA3b MOJOCTH TeJa C KPOBEHOCHON M BBIACTUTEIBHON CHCTEMaMU.
Boienenue y mo3BOHOYHBIX )KUBOTHBIX U yenoBeka. [louku. CtpoeHue u pyHkunoHupoBaHue HegpoHa. OOpa3oBaHre MOYH Yy YETIOBEKa.

3ammra y OpraHm3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil W LMCTHI MPOCTEHINMX. 3alIUTa Y MHOTOKJIETOUHBIX
pactenuii. Kyrukyna. CpencrBa nacCCUBHOM M XUMHUYECKOM 3a1IUThl. DUTOHIIHIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NpOM3BOJHBIE. 3alluTa OopraHuzMa oT OoneszHedl. IMMyHHas cucrema yelloBeKa.
Knerounslii v rymopasibHbIi UMMYyHHUTET. Bpoxkn€HHBIM M mNpuoOpeTéHHbIN crneuuduueckuii MMMyHHTET. Teopus KIOHaJIbHO-CEJIEKTUBHOTO



nmmynurera (II. Opnux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpPraHu3MoB. Poib BpOXKIEHHOTO MMMYHHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUM.

Pa3znpaxxuMocTh M peryisius y opraHuzMoB. Pa3ipa)kuMOCTh y OAHOKJIETOYHBIX OpraHU3MOB. Takcuchl. PazapaxxumMocTb M perynasuus y
pacteHunii. PocToBble BelecTBa 1 UX 3HAYEHUE.

HepsHas cuctema u pediexropHas peryisuus y >KUBOTHbIX. HepBHas cucrema u €€ oTenbl. DBONIOIMOHHOE YCIOKHEHNE CTPOCHUSI HEpBHOM
CUCTEMBI Y ®KHUBOTHBIX. OT/IebI TOIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u peduekropHas ayra. besycioBHble U yCIOBHBIE pe(IeKChI.

I'ymopanibHass perynauus M 3HJIOKPUHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeKa. JKenes3bl HHAOKPUHHOW CHCTEMBI U MX TOpMOHBI. [leiicTBue
TOPMOHOB. B3anMOCBsI3b HEPBHOM W YHAOKPUHHON cucTeM. [ nmoTtanamo-runodusapHas cucTema.

JdemoncTpanuu

Loprper: U. I1. [TaBnos.

Tabmuipl u_cxembl: «OQHOKIETOYHBIE BOAOPOCIN», «MHOTrOKIeToOUHbIe Bopopociany», «bakrepumy», «IIpocreiimmey, «OpraHbl HBETKOBBIX
pacteHuit», «CuCTeMbl OPraHOB IO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKkoMbix», «TkaHM pacTeHui», «KOpHEBbIE CUCTEMBI»,
«Ctpoenue credms», «CTpoeHue JTUCTOBOM TUIACTMHKMY», «TKaHU >KMBOTHBIX», «CkeneT yenoBekay, «llumeBapurtensHas cucrema», «KpoBeHocHas
cucreMay, «/JlpixarenpHas cucrema», «HepBHasa cucremay, «Koxa», «Mpleunas cucrema», « BeigenurenbHas cucrema», « JHAOKPUHHAS CUCTEMAY,
«Ctpoenune mbinps», «Mmmynurer», «KumeunononoctHele», «Cxema NUTaHus pacTeHU», «KpOBEHOCHbBIE CHCTEMBI IMO3BOHOYHBIX >KMBOTHBIX),
«Ctpoenue runips», «CTpoeHue miaHapuny», « BHyTpeHHee cTpoeHHe A0KIeBoro uepBs», «HepBHas cuctema poido», «HepBHast cuctema JsrymKm,
«HepBHass cuctema npecmbikaomuxcs», «HepBHass cucrema nruny», «HepBHas cuctema Miexonutaroumx», «HepBHas cucrema udenoBekay,
«Pedmexcy.

OO00pyI0BaHUE: CBETOBOM MHKPOCKOI, MHKpONpenaparbl OJHOKIETOYHBIX OpPraHW3MOB, MHKpONpenaparbl TKaHEW, PakOBHUHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMbBIX, WIJIOKOJKUX, JKHUBBIE SK3EMIULSIPbl KOMHATHBIX PAcCTeHMH, repOdapuu pacTeHUM pa3HbIX OTAENOB, BIAXKHBIE MpErnaparsl
KUBOTHBIX, CKEJIEThl MMO3BOHOYHBIX, KOJUIEKLIIMU OECIO3BOHOYHBIX KHBOTHBIX, CKEJIET 4elOBEKa, 00OpYIOBAaHUE JUIsl JEMOHCTPAIMH MTOYBEHHOTO U
BO3/YLIHOTO TMHUTAaHMSI PACTEHUH, pacUICIUICHUS Kpaxmayia U OelKOB Moj AeicTBueM (EepMEHTOB, 0O0OPYIOBaHME JUIsl IEMOHCTPALMU OIBITOB IO
U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX JBUKEHUHN, MOJIETIN TOJIOBHOIO MO3Ia PA3JINYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEel paCTeHUI.

JlaboparopHas pabora «/3yueHue TKaHel KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. PazmHo:keHMe U pa3BUTHE OPTraHU3MOB

q)OpMBI Pa3MHOXCHUA OPraHnu3MOB: 6601’[0.]'[06 (BKJ'IIO‘-IaH BGFGTaTI/IBHOG) U II0JIOBOC. BI/I[[BI Oecriojioro Pa3SMHOXKCHUSA: ITIOYKOBAHUC, CIIOPYJIALIUA,
(bparmeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuoxkenue. IlomoBbie kieTku, wau ramersl. Meito3. Craguum meiio3za. IloBenenne xpomocom B Mmeito3e. Kpoccunrosep.
buonoruueckuii cMbIci Meiio3a 1 MOJIOBOTO Mpolecca. Melo3 U ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.



[Ipen3aponpimieBoe pazputue. ['ameroreHe3 y kuBOTHBIX. [lonoBbie xkene3pl. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KIETOK. CriepMaroreHes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

OrmtonoTBOpeHNE U YMOPHUOHAIILHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OTIOIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJOrus — HayKa O pPa3BUTUU OPraHu3MoOB. Mopghocenes — oOHa u3 2naHbix
npobnem sambpuonoeuu. Konyenyus mopghocenos u mooenu mopghocenesa. Cranuum sMOpuoreHesa *UBOTHBIX (Ha mpuMmepe Jrymkn). Jpobienue.
Tuner npobnenust. Jemepmunuposannoe u nHedepmunuposarntoe opoonenue. bnacmyna, munvi onacmyn. OCOOEHHOCTH TPOOICHHS MICKOTTUTAIOIINX.
3aponbliieBble JIMCTKU (TacTpyJisius). 3akiaJka OpraHOB M TKaHEeW M3 3apOJbIIIEBBIX JUCTKOB. B3auMHOe BIMsSHHE YacTedl pa3BUBAIOILIETOCS
3apojpiia (3MOpHOHAIbHAS MHAYKINA). 3aKiajiKka IJlaHa CTPOEHUS KMUBOTHOTO KaK pe3yiabTaT MepapXUUeCKUX B3aMMOAEWCTBUN reHoB. BrnusHue Ha
AMOPHOHAIIEHOE PA3BUTHE PA3THUHBIX (PaKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pazButue xxuBoTHBIX. [locTamMOproHaneHbI epuon. [Ipsimoe n Henpsimoe pazBuTue. Pazputue ¢ Mmetamopdo3oM y 6€CTIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHojornueckoe 3Hau€HUE MPSMOTrO U HEMPSIMOTO Pa3BUTHS, UX PACHpPOCTPAHEHHE B MpuUpojie. THIbl pOCTa KUBOTHBIX.
@akTopbl peryisiluyd pocTa >KMBOTHBIX W yenoBeka. CTaauu MOCTAMOPHMOHAIBLHOTO Pa3BUTHS y KUBOTHBIX M dYenoBeka. [lepuoasl oHTOreHesa
yenoBeka. CTapeHne U CMEepPTh KaK OMOJIOTHYECKHE MPOIIECCHI.

Pasmuokenue u pazButue pacrenuid. 'ameroput u ciopodut. Meiio3 B )kU3HEHHOM MUKJIE pacTeHnit. OOpa3oBaHue CIIOP B MPOIECCe Meo3a.
I'ametorenes y pactenuii. Oriof0TBOpPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIIHOE OIIOI0TBOpEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
Y pa3BUTHE CEMEHU.

MexaHu3Mbl peryisiiiuu OHTOT€He3a Y pACTEHUN U dKUBOTHBIX.

JdemoHcTpaunu

Loprpeter: C. I Haamun, X. neman.

TaOnuupl u_cxembl: «BereratuBHoe pazMHOXkeHHE», «TuIbl Oecrnosoro pa3MHOXKEHHUs», «PazMHOXKEHHE XJIaMUIOMOHAAb, «PazMHOXKeHHe
3BIIEHBb, «Pa3zMHOXeHHe ruapb», «Meio3», «XpoMmocombl», «['amertorenes», «CrpoeHue SIULEKIETKH U cliepMaTo3ouia», «OCHOBHBIE CTaauU
oHTorenesa», «llpsmoe wu Henpsmoe pa3zBuTue», «Pa3zBuThme wmalickoro »xyka», «Pa3Butrhe capanum», «Pa3Butue nsarymkn», «JllBoliHOe
OIUIOZIOTBOPEHHUE Y IIBETKOBBIX pacTeHHil», «CTpoeHuEe CEeMSH OAHOAOIBHBIX U JBYAOJBHBIX pacTeHUN», «KU3HEHHBIN LUK MOPCKOW KAaIlyCThbD»,
«OKu3HeHHBIN UK MXa», «KU3HEHHBIN HUKII TAITOPOTHUKAY, « KM3HEHHBIN IIUKI COCHBD.

O060opyI0BaHKE: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SHIEKICTOK U CIIEPMATO30M10B, MOAEIb « [ {MKII pa3BUTHS JISTYIIKI.

JlaGoparopHasi padora «/3yueHne CTpOeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparax».

IIpakTnyeckas padora «BplsiBIeHNE IPU3HAKOB CXOJCTBA 3apO/IbIILIEH TO3BOHOUYHBIX KUBOTHBIX).

JladoparopHasi pa6ora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIITMX PACTECHU.

Tema 11. I'eHeTnKa — HAyKa 0 HAC/IEACTBEHHOCTH M U3MEHYMBOCTH OPTraHU3MOB

HcTopusi craHoBieHHsI U pa3BUTHs T€HETHKH Kak Hayku. PabGoter I. Mengens, I ne @puza, T. Moprana. Ponb oTeuecTBEHHBIX YUYEHBIX B
pasButun reHetukn. PabGorer H. K. KomsmoBa, H. W. BaBunoa, A. H. benosepckoro, I. JI. Kapneuenko, 0. A.®unumuenko, H.
B. Tumodeea-Pecosckoro.



OCHOBHbIE T€HETUYECKHUE MOHATHS U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI, aJUICNIbHbIE TE€HbI, aIbTEPHATUBHBIC MPU3HAKU, TOMUHAHTHBIN U
PELECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAsl JTUHUSL, TUOPUIBI, TeHOTUII, PeHOTUI. OCHOBHBIE METObI T€HETUKU: THOPUI0IOTMUECKHIA,
LIATOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETUYECKU .

JdemoHcTpauuu

Hoptpeter: I Menaens, I. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benozepckuii, I'. J[. Kapnieuenko, FO. A. ®ununuenko,
H. B. TumodeeB-PecoBckuii.

Ta0nuiibl u cxeMbl: «MeTobl TeHETHKNY, «CXEeMbI CKPEITUBAHUS.

JlaboparopHas padora «/[po3oduna kak 00bEKT FreHETHIECKUX UCCIIETOBAHMIN.

Tema 12. 3ak0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemurpanue. [lepsbiit 3akoH MeHnnens — 3akoH enHO00pa3usi THOPUIOB MEPBOro MoKoieHus. [IpaBuno qoOMuHUpOBaHUS.
Bropoii 3akon Menaens — 3aK0H pacuieryieHus Mpu3HakoB. [{uronornyeckre 0CHOBBI MOHOTHOPHIHOTO CKpenuBanus. [ umores3a 4ucToTh raMerT.

AHanuzupyrolee ckpemupanue. [I[poMexyTouHbIN XapakTep HacaeqoBaHus. Pacueryienrne npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHUU.

Jurubpugnoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO HAaclleZlOBaHUs NpPU3HAKOB. lluTonornyeckue OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHUS.

CuerieHHoe HacnenoBanue npusHakoB. PaGorel T. Moprana. CuerieHHOe HaclelIOBaHUE T'€HOB, HApPYIIEHUE CIEIJICHHS MEXAy TeHaMHU.
XpOMOCOMHas TEOpHS HACTEACTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIM MEXaHHM3M ONpeneTeHus 1noja. AyTOCOMbI U MOJOBBIE XPOMOCOMBI. | OMOraMeTHbI M T€TepOraMeTHBIN IO,
I'eneTnueckas CTpyKTypa MoOJ0BbIX XpoMocoM. HacnenoBanrue npu3HaKkoB, CHEMIEHHBIX C TOJIOM.

l'eHorunn kak nenoctHas cucrema. llnedorponuss — MHOXKECTBEHHOE JEWCTBUE TIeHa. MHOXKECTBEHHBIN ajulenusM. Bzaumoneiicteue
HeaJlIebHBIX TeHOB. KommuiemenTapHocTh. Dnuctas. [lonumepus.

I'eneTnueckuii KOHTPOIb PAa3BUTHUSI PACTEHUH, KUBOTHBIX M YEJIOBEKa, a TaKke (PU3MOJIOTHYECKUX IMPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX
¢bysknuii. [eHeTHUeCcKre MeXaHW3Mbl CUMOHMOTCHE3a, MEXaHH3Mbl B3aUMOJICHCTBYS «XO3SIMH — IMApPa3uT» M «XO3SIMH — MHKpoOnom». [eHeTnueckue
ACTMEeKThI KOHTPOJISI M U3MEHEHUSI HACJIEeICTBEHHOM MH(OPMAIIMU B TIOKOJIEHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

Iloprpetst: I Menaens, T. Mopras.

Tabmuubl u cxeMmsl: «IlepBbiii 1 Bropoi 3akoHbl Mennens», «Tperuil 3akoH Menzaens», «AHanusupymolee ckpeuuBaHuey, «Hemnomnnoe
noMuHupoBaHuey, «CIemnieHHoe HacleqoBaHue MPHU3HAKOB y Apo3oduiby, «[eHeruka mona», «Kapuotun udenoseka», «Kapuotum apo3oduiibn,
«Kapuorun nruien», « MHOKECTBEHHBIN ajuIeNnn3M», «B3auMoaencTBue reHOBY.

OOQopynoBaHue: MOAENIb sl AEMOHCTPALUK 3aKOHOB €IMHOO0pa3usi THOPUAOB MEPBOTO MOKOJIEHUS U PACIICIUICHUS MPU3HAKOB, MOJENb IS
JIEMOHCTpPAIIMM 3aKOHA HE3aBUCHUMOTO HACIIEIOBAHUS IMPU3HAKOB, MOJENb Ui JEMOHCTPALMU CUEIUICHHOTO HACJIEIOBAHUS IMPU3HAKOB, CBETOBOMU
MHKPOCKOII, MUKponpenapar: «Jpo3oduia.

IIpakTuyeckas padora «/3yueHue pe3yabraroB MOHOTHUOPHUTHOTO CKPEIIIMBAHUS Y IPO30(DHITBD».



IIpakTnyeckas padora «/3yueHue pe3ynbTaToB JUTHOPUAHOTO CKPEIIUBAHUS Y TPO30(PHIIBD).

Tema 13. 3axkoHOMePHOCTH U3MEHYNBOCTH

B3aumoneiicTBue reHoTuna u cpeasl npu GopmupoBanuu penoruna. MiameHunBoCTh Npu3HakoB. KauecTBEHHbIE U KOJIWYECTBEHHBIE IPU3HAKH.
Buibl ©I3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

Monu¢ukanonHass HM3MeHYMBOCTh. Ponb cpenbl B (GOpMHPOBaHUM MOAM(DUKAMOHHONW H3MeHUYMBOCTH. Hopma peakuumu mpu3HaKa.
Bapuanuonssliii psg u Bapuanonsas kpusas (B. Moranncen). CoiicTBa MoIu(pUKalIMOHHONW U3MEHYUBOCTH.

I'enotunuueckas u3MeHYMBOCTh. CBOMCTBA T€HOTUIHMYECKOW H3MEHYMBOCTH. BHABI T'€HOTHIIUYECKOW H3MEHYMBOCTU: KOMOMHATHUBHAs,
MyTallMOHHASs.

Kom0OuHaTuBHas U3MEHYMBOCTh. Meii03 U MOJIOBOH MPOLECC — OCHOBA KOMOMHATUBHON U3MEHYMBOCTH. PojIb KOMOMHATUBHON U3MEHYMBOCTH B
CO3/IaHUU TEHETUYECKOT0 pa3Hoo0pa3us B Ipeiesiax OJHOI0 BU/A.

MyTannoHHass ”3MEHYMBOCTb. BUibl MyTanuii: reHHbIE, XpPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHbIE U MHIAYLIMPOBAHHBIE MyTalUU. fnepHblE U
uuTorazmMaruyeckue myranuu. Comarnyeckue U 1mojoBble MyTaluu. [IpuurHbl BO3HUKHOBEHUSI MyTalui. MyTareHsl U UX BIMSIHUE Ha OpraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJIOTHYECKHMX psIoB B HacieacTBeHHOM wu3MeHunBocTH (H.U. BaBuno). Bresnepnas
M3MEHYMBOCTh M HACIIEICTBEHHOCTb.

Onueenemuxa u 5nUCeHOMUKA, PONb INUSEHEMUYECKUX (YAKmMopo8 6 HACNe008aHUU U USMEHUUBOCMU (QEHOMUNUYECKUX HPUSHAKOG Y
OpP2aHU3MO8.

JdemoncTpanuu

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

Tabmuupl 1 cxeMpl: «Buabl  u3MeHuMBOCTH», «MoanduKalmoHHas HW3MEHUMBOCTb», «KoMOMHATHBHAs M3MEHUYMBOCTBY, «Meko3y,
«OmnonorBopeHuey, «l eHernueckue 3a00aeBaHMsl yenoBeKka», « Buapl MyTammii».

OO6opynoBaHue: )KUBbIE W TrepOapHble SK3eMIUISIPbl KOMHATHBIX pacTeHHUH, pUCYHKU ((oTorpaduu) >KMBOTHBIX C pa3IMYHBIMU BHUIAMHU
M3MEHYUBOCTH.

JlaGopaTropnasi paborta «/ccnenoBaHue 3aKOHOMEpPHOCTEH MOAW(DUKAMOHHONW H3MEHUYMBOCTH. [locTpoeHHMe BapHallMOHHOTO psijfa U
BapHAIMOHHON KPUBOW.

IIpakTnyeckas padora «MyTtaruu y A1po30Quiisl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eneTnka yejioBeKa

KapuoTtun yenoseka. MexayHapoHas mporpaMmMa UCCIeIOBaHNs TeHOMA YeoBeKa. MeToIbl N3y4eHHs TCHETUKH YeJIOBEKa: TeHeaJIoTnIeCKui,
OJM3HELOBBIA, IUTOT€HETHYECKUH, MOMYISAIMOHHO-CTAaTUCTUYECKHMA, MOJIEKYsipHO-TeHeTHUeckuid. COBpPEeMEHHOE OIpeJielieHue T'€HOTHUIIA!
TIOJITHOTEHOMHOE CEKBEHHPOBaHWE, TEHOTUITHPOBaHUE, B ToM uucie ¢ nomomibio [11[P-ananu3a. HacrnencTtBennbie 3aboneBanusi yeaoBeka. [ eHHbIE
XpPOMOCOMHBIE 0O0JIe3HU 4YeloBeKa. boje3Hu ¢ HacleJACTBEHHON MPEapacloioKEHHOCThIO. 3HAYCHUE MEIUITMHCKON TeHEeTUKH B MPEIOTBPAIICHUN U



JICYCHUN TEHETHYECKUX 3a00JIeBaHUil yesnoBeka. MeauKo-reHeTHYeCKoe KOHCYIbTUpOoBaHUE. CTBOJNIOBBIC KICTKH. [IOHATHE «TE€HETHYECKOTO Tpy3ay.
OTHYECKHE acleKThl CCIIE0BaHUN B 00JIaCTH PEJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (GaxkTopbl MOBHIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3UUYECKOMY M XUMHUYECKOMY 3arps3HEHUIO OKPYXKAIOUIEH Cpesbl.
['eHeTHUeCKas MPEeIPaCIIONOKEHHOCTh YEIOBEKA K AaTOJIOTHSIM.

JdemoncTpanuu

Tabnuiier u cxembl: «KapuoTtun yenoBekay», «MeTozbl H3ydeHUsl TeHETUKHU YeoBekay, «[ eHeTnueckue 3a001eBaHus YEIOBEKay.

IIpakTnyeckas padora «CocTaBieHNE U aHAJIN3 POJOCIOBHOWY.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTuKalusl U ceseKuus. 3apoxJIeHue celeKuu 1 gomectukauuu. Yuenue H. 1. Basunosa o LlenTpax mpoucxXokaeHus 1 MHOrooopasus
KyJBTYPHBIX pacTeHuil. Ponb cenekuuu B CO31aHUU COPTOB pacTEHUN M MOPOJ *KUBOTHBIX. COpT, MOpojaa, mTaMM. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacneacTBeHHOM u3mMenunBocty H. M. BaBuiosa, ero 3HaueHue ajsi CeIeKIMOHHON paboThl.

MeTtonsl cenekimoHHoM paboThl. MckyccTBeHHBIH OTOOP: MAacCOBBIM M MHAMBHUAYaJbHBIN. DTarbl KOMOMHAIIMOHHON cenekiuu. VcnbiTanue
MIPOU3BOJUTENEH MO0 MOTOMCTBY. OTOOP MO TE€HOTHUITY C MOMOIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA U OTOOP IO FEHOTHUITY ¢ omolIbio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIMOHHOM paloThl. PanuanmoHHBIE M XMMHUYECKUH MyTareHe3 Kak MCTOYHUK MyTaluil y
KyJIbTYpHBIX (hopM opranusmoB. lcmonb3oBaHMEe T€HOMHOTO pPEJaKTHpOBaHUS M MeTofoB pekomMOumHaHTHBIX JIHK nns momydenuss mcxomHoro
Marepuaa JUisl CENEeKIUN.

[Tonyuenune monuIuionAoB. BHyTpuBUAOBas rubpuausanus. bIM3KOpOACTBEHHOE CKpelMBaHMe, WM WMHOpUIuHT. HepoacTBeHHOE
CKpelllMBaHue, Win ayTopuauHr. ['erepos3uc u ero npuumHbl. Mcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas rubpuauzanus. [Ipeononenue
Oecroausi MEXBHUIOBBIX THOPHIOB. JJOCTH)KEHUS CENEKIIUN PACTEHUHN U KUBOTHBIX. «3e1€HAs pegooyusLy.

CoxpaHeHHME U W3yYEHUE T'€HETUYECKUX PECYpCOB KYJIBTYPHBIX PAaCTEHUN M UX AMKUX POAMYEH AJI CO3/aHUs HOBBIX COPTOB M I'MOpPHIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u YnpaeieHue 2eHemudecKUMu pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIVYULeHU CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCTE C NPUMEHEHUEM COBPEMEHHBIX Memo0o08
HAY4HbIX UCCTIe008aHUL, Neped08blX Udell U NepCneKmMUEHbIX MeXHONO0U.

JdemoHcTpanuu

Hoprperer: H. Y. BaBunos, 1. B. Muuypun, I". JI. Kapneuenxo, I1. I1. JIykbanenxo, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl ¥ cxembl: «LIeHTpbl TPOUCXOXKACHNUS U MHOr000pa3usi KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOIMYECKUX PSAIOB B HACJIEACTBEHHOMN
W3MEHYUBOCTHY», «MeToabl cenekuuny, «Otnanéunas rudpuausanus», « MyTtarenes».

JlaboparopHas padora «/3yueHue copToB KyJIbTYPHBIX PACTEHUM U OPOJ TOMAILIHUX KUBOTHBIX).

JlaboparopHas padora «/I3ydyeHre METOI0B CENEKIIMU PACTEHUID.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI.

Ikcekypeusi «OCHOBHBIE METOABI U JIOCTHMIKEHUS CENEKLIMU PACTeHUH U JKUBOTHBIX (HA CEJNEKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMmy,
COPTOMCIBITATENFHBIN YYaCTOK, B TEIUTMYHOE XO3SHCTBO, B TA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



Tema 16. BuoTrexHo10rusi 1 CHHTETHYeCKAsI OMOJIOTUA

OOBEeKThI, UCTIONIb3yeMble B OMOTEXHOJOTHH, — KIIETOUYHBIE M TKAHEBBIE KYJIBTYPbl, MUKPOOPTAHU3MBbI, UX XapaKTepUCTHUKA. TpaauiimOHHAs
OMOTEXHONOTHs:  XJICOOMEYeHHe, MONydYeHHWE  KHUCIOMOJIOYHBIX  MPOAYKTOB, BUHoAenue. MukpoOuonorndeckuit  cuHTe3.  OOBEKTHI
MUKPOOHOIOTHUECKUX TexHOoIOoTHi. [Ipon3BoACcTBO OenKa, aMUHOKHCIOT U BUTAMUHOB.

Co3nanue TeXHOIOTUM U MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHUSI U KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHUsI OPraHU3MOB U UX
KOMIIOHEHTOB, COJIEPKAINX HE BCTPEUAIOIINECS B IPUPOAC OMOCUHTETUUECKUE TTyTH.

Knerounass unxenepusi. MeToapl KyJabTypbl KIETOK M TKaHeW pacTeHud W KHUBOTHBIX. KpmoGanku. Comarumdeckass THOpuan3anus U
coMaTthyeckuii 3MOpuorene3. lcmonb3oBaHWE TalJIOWAOB B CEJIEKIUMU pacTeHUil. [lonyuenue MoOHOKIOHANbHBIX anmumen. Hcnonvzosanue
MOHOK/IOHATILHBIX U NONUKIOHAILHLIX anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpyKIus SHUIEKIECTOK M KIOHUPOBAHUE
JKUBOTHBIX. MeETO[ TpaHCIUIAHTAIMKM  SIACP KIETOK. TexHonoeuu 0300poGieHUs, KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO20 — PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMocoMHasi U TeHHas WHkeHepus. VckyccTBeHHBIN cUHTE3 reHa W KoHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cozdanue mpanceenmvix
opearuzmog. JIOCTHKEeHHs U MIePCTIIEKTUBBI XPOMOCOMHON M TeHHOW WHKEHEPUH. DKOJIOTHUECKHUE U AITHYECKHE MPOOIeMbl TeHHOW WH)KEHEPHH.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meauimna. [1IP-quarnoctika. MeTabo10MHBIN aHATN3, TCHOLEHTPUYECKHUIN aHAIN3
MpOTEeOMa 4YeNlOBeKa JJIsi OLIEHKH COCTOSIHUS €ro 370poBbs. Vcmonb30BaHHE CTBOJOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-OmouHxeHepus st
pa3paboTKu  (PyHIAMEHTAJIBHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHM, CO3MaHUS KOMIUICKCHBIX TKAaHEH COYETaHHEM TEXHOJIOTHH TpEXMEpPHOTOo
OuonpuHTHUHTA U cKaoIaUHTa IS pEeNIeHHs 3a/1a4 TePCOHATH3UPOBAHHON MEIUIIHHEI.

Co3manue BEKTOPHBIX BAaKIMH C IIEJBI0 00ECTI€YeHUs] KOMOMHUPOBAHHOM 3amuThl OoT Bo3Oyaureneir OPBU, ycTaHOBiIeHHE MONEKYISPHBIX
MexaHu3MoB (yHkimonuposanus PHK-conepskanmx BUpycoB, BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a00JIeBaHUS Y€TIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

TaOnuubt u cxeMbl: «/crnonp30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIIJIEHHOM POU3BOCTBEY, «KieTouHas nHxeHepus», «l eHHas HHXEHEPHs».

JlabopaTtopHas padora «/3ydeHre 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomyueHre MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikcekypeus «brorexHomorus — BaxHeH1asi TPOU3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE MMPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxnenne u pasBUTHE IBOJIONHMOHHBIX NPeACTABJICHUNA B 0M0JIOTHHA
OpomonnonHas teopus Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHMsI TapBUHU3MA. JKU3Hb U HayyHas nesteabHocTh Y. JlapBuHa.



JBrokymue cuiibl 3BoitolMM BUJoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTbh Pa3MHOXKEHHUS OPraHU3MOB, HACJIEICTBEHHAs M3MEHUYHUBOCTD,
Oopb0a 3a CyIlecTBOBaHUE, €CTECTBCHHBIM U NCKYCCTBEHHBINH OTOOD).

Odopmrnenne cunTeTndeckoir Teopun dBomonuu (CTD). HelrpansHas Teopus 3Bomroruu. CoBpeMEeHHAsI SBOIOIIMOHHAS OUOJIOTHS. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JdemoncTpanuu

Ioptpetel: Apucrotens, K. Jlunnein, X. b. Jlamapk, O. XK. Cent-Unep, XK. Krobe, Y. [Japsun, C. C. YUerBepuxos, W. U. llImaneraysen,
Jx. Xonnaenn, /1. K. bensies.

Tabauier u_cxembl: «Crucrema sxuBoit ipuposbl (o K. Jlmanuero)», «JlectHuia xuBbix cymecTB (1o Jlamapky)», «Mexanusm (HopMHpPOBaHUS
NpUCTIOCOOTICHNUI y pacTeHU  KMBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectsus Y. Jlapsuna», «Haxonku Y. JapBunay, «Dopmbl
60pr0OBI 3a cymiecTtBoBaHue», «llopoabl romybei», «MHoroodpasue KyiabTypHBIX (opMm KamycTel», «llopoabl ToMamrHUX >KUBOTHBIX», «Cxema
oOpa3oBanust HOBBIX BUIOB (10 Y. JlapBuHy)», «CXxemMa COOTHOIICHHS JBIDKYIIUX CHJ IBOMONUNY, «OCHOBHBIE TOJOXKEHHSI CHHTETHUECKON TEOpUU
SBOJTIOLIUNY.

Tema 2. MUKpPO03BOIIOIHSA U €€ pPe3y1bTaThl

[Tomynauusa xak sneMeHTapHasi eiuHuIa 3Boonny. CoBpeMeHHbIE METO/Ibl OLEHKH F€HETHUYECKOro pa3HO0Opasus M CTPYKTYphI MOMYJIALUN.
W3meneHue reHodoH1a OMYNALNU KaK 3J€MEHTapHOE YBOJIOIIMOHHOE sIBJIeHUE. 3aKOH reHeTHueckoro paBHosecus k. Xapnau, B. Baiin6Oepra.

DOnemMeHTapHbIe (DaKTOPHI (ABMKYIIHUE CUIIBI) 3BOIIONMHA. MyTannoHHbI# niporiecc. KomOuHaruBHas ”3BMEHUYHMBOCTD. [[peiid reHoB — cirydaiiHbie
HEeHaIpaBJIeHHbIE M3MEHEHMs 4acToT ajeneil B nomymsuusax. Jddekt ocHoaremns. Ighgexm OGymuviniounozo coprviuwika. CrudceHue 2eHemuieckoeo
pasnoobpazus: npudunsl u creocmeus. llpossnenue s¢hgpexma opetigha 2enos 6 bonvuiux u manvix nonyrayusx. Murpannu. V30msmus momymsiuii:
reorpaduueckas (IpoOCTPaHCTBEHHas1), OMonornyeckast (pernpoayKTHBHAS).

EcrectBenHbIit 0TOOp — Hampasisromuil pakrop sBomrori. DopMbl €CTECTBEHHOTO 0TOOpA: ABIKYIIUH, CTAOMIN3UPYIONINN, Pa3pbIBAOIINI
(nu3pynTuBHbI). [TonoBoit oT60p. BO3HMKHOBEHUE U HBOMIONHNS COLUAIBHOTO MOBEACHHUS )KUBOTHBIX.

[TprcrocoOIeHHOCTh OPraHMU3MOB KaK pe3ylnbTaT MHUKPOIBOJIONHMH. BO3HHMKHOBEHHE IPHCIIOCOONEHUH y OpraHu3MoB. ApoMop¢o3bl U
uavoanantauuu. [lpuMepsl mnpucnocoOneHUl y OpraHu3MoB: Mopdosnorndyeckue, (HU3NOIOTHUECKHE, OHOXMMHMUYECKUE, IOBEIEHUYECKUE.
OTHOCHUTENBHOCTD NMPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunooOpa3oBanue kak pe3yiabTaT MUKPO3BOMOLUU. M3omsauus — kiaoueBoit ¢pakTop Bugoodpasosanus. [lytu
u crnocoObl BHI000pa30BaHUs: aJUIoNaTpuieckoe (reorpaduyueckoe), CHUMITATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE» (MOJIHMILIOWIN3AIINS,
ruOpuau3anyst). JmurenbHOCTb S3BOIIOUOHHBIX TPOLECCOB.

MexaHu3Mbl (HPOpPMUPOBAHHS OHOIIOTUIECKOTO PA3HOOOPA3HSI.

Ponb 3BOMIONMOHHON OMONOTHMHU B pa3paboTKe HAYYHBIX METOIOB COXpaHEHUs OMopa3HooOpa3ust. MUKPOIBOMIONHS U KOABOIIOLUS apa3uTOB U
uX x0351eB. MexaHu3Mbl JOPMUPOBAHHS YCTOMUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanun

Hoptpertsr: C. C. YerBepuxkos, 3. Maiip.



Tabnuup! 1 _cxembl: «MyTalMoHHasE U3MEHYMBOCTHY, «IlomymsuonHas cTpykTypa Buaa», «Cxema mposiBleHHs 3akoHa Xapau—BaiitnOepray,
«JIBrKy1IMEe CHUITBI DBOTIOLUNY, « DKOJIOTUYECKas N30JIALINS MOMYNIALUNA ceBaHCKOU (opernm», «['eorpaduueckast U30ISAIMS TUCTBEHHUIIBI CHOUPCKON U
JMCTBEHHMIIBI AaypCcKoit», «lomynsannoHHbIe BOJTHBI YUCICHHOCTH XUIIHUKOB U KepTB», «CXxema AeWCTBUS €CTeCTBEHHOTro 0T00pay, «PopMbl 00pHObBI
3a cymiecTBoBaHHe», «MHaycTpuanbHbIil MenaHu3M», «KuBble nckomaeMbiey», «[I0KpOBUTEIBCTBEHHAsI OKpacKa KMBOTHBIX», «lIpemynpexaaromas
OKpacka J>KUBOTHBIX», «®Dusnonoruueckue anantauuny, «IIpucrnocobIeHHOCTs OpraHM3MOB M €€ OTHOCHTENBbHOCTHY, «Kpurepum Bumay,
«Bunsrl-nBoiinukmy, «CTpykTypa BHIa B mpupoje», «CrocoObl BHI000pa3oBaHus», «leorpadudeckoe BUa000pazoBaHue TPEX BHUIIOB JIAHIBIIICH,
«DKonoruueckoe BU000pa3oBaHue BUJOB CUHHI, «llonmuruonasl pactenuit», «KamycTHo-peneunslii Ttuopumy.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yyuesa NTHIl U 3Bepeil ¢ MpUMepaMH pa3iINyHbIX IPUCIIOCOONICHNH, dyderna MTHI
U 3Bepeil pa3HbIX BUJIOB, repOapuy pacTeHUH OMU3KUX BHIOB, 00PAa30BaBIINXCS PA3IUYHBIMU CIIOCOOaMHU.

JlaboparopHasi pa6oTa «BpIsBIeHHE U3MEHUNBOCTH Y 0OCOOEH OJTHOTO BUIAY.

JlaGopaTopHas padora «[IprucrnocobneHns OpraHn3MOB U UX OTHOCHUTENbHAS 11e71eCO00Pa3HOCThY.

JlaboparopHasi pabora «CpaBHEHHE BUIOB 110 MOP(OTOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3BoIonHs U €€ pe3yIbTaThl

Metoab! u3yueHnus: mMakpospontonuu. [laneonTonornueckue mMeToasl nzydeHus spomonuu. [lepexoqnsie GopMbl U (HUIOTEHETUUECKHUE PSIbI
OpPraHHU3MOB.

buoreorpaguyeckne metonbl n3ydenus 3Bontonuu. CpaBHeHue (Gaopsl U GpayHbl MaTEpUKOB U OCTPOBOB. broreorpaguyeckue odnactu 3emiu.
BunbI-oHAEMYUKY U PEUKTHI.

OMOpPHOIOrMYeCcKHEe U CPaBHUTEIBbHO-MOP(OIOrHUECKHE METO/IbI U3yUEHHUs BONIIOIMU. [eHeTHUecKre MeXaHN3Mbl 3BOJIIOIMM OHTOTEHE3a U
MIOSIBJIEHUS 3BOJIFOLIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE M @HAJIOTMYHbIE OpraHbl. PyniuMeHTapHble opraHsl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETUUECKHE,
OMOXMMHYECKHE W MaTeMaTHYeCKHe METOAbI M3ydeHHs 3Boiouuu. [omonornynpie reHpl. COBpEMEHHBIE METOIBI MOCTPOCHUS (PHIIOTEHETHIECKIX
JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlH U IBOJIIOLINS TEHOMOB.

OOmme 3akoOHOMEpHOCTH (MpaBuia) HBOJMIOUMHU. [lpunyun cmenvr ynkyuu. HeoOpaTUMOCTh HBOMIONMU. AJANTUBHAs —pajuanus.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIMH.

JdemMoHcTpanun

Hoptpetsi: K. M. bap, A. O. Koanesckuii, ®. Miomiep, J. [ekkens.

Tabmuibl 1 cxeMmbl: «DUIOTEHETHUECKUN P JIoWaan», «ApXeonTepuKe», «3Bepo3yoOble smepb», «Crerouedans», «PUHHOPUTHD,
«CeMeHHBIE TAIOPOTHUKWY», «buoreorpaduueckue 30HbI 3emuny, «Jlpeiid koHTHHEHTOBY, «PenmukTe», «HawdampHble CTamuu 3MOPHOHAIBLHOTO
pa3BUTHsI MO3BOHOYHBIX *KMBOTHBIX», «['OMOJIOTHYHbIE U aHAJIOTMYHbIE OpPraHbl», «PyaIUMEHTh», «ATaBU3MBD, «XPOMOCOMHBIE HAOOPHI YEIOBEKA U
mMMnanse», «l1aBHble HanpaBIeHUs! dBOTIOLMNY, « O0IIHe 3aKOHOMEPHOCTHU 3BOTIOLIUN.

O06opynoBaHue: KOJJIEKIUH, repOapuu, MyJIsKH UCKOIAEMbIX OCTaTKOB OPTaHU3MOB, MYJISKM TOMOJIOTHUHBIX, aHAJIOTHYHBIX, PyAMMEHTapHBIX
OpPraHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.



Tema 4. IlpoucxoxaeHne u pasBUTHE )KH3HH Ha 3eMmuie

Hayunble rumore3bl NpOMCXOXKIEHUS XU3HM Ha 3emse. AOHoreHe3 M mnaHcrepMmus. JloHayuHble NpPEACTABICHUS O 3apOXKACHUM KHU3HU
(kpearmonusM). ['mnoreza MOCTOSHHOIO caMO3apOXIeHHS KU3HM U €€ onpoBepkeHue omnbitaMmu @D. Peau, JI. Cnannanuanu, JI. IMacrepa.
[IpoucxoxkaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHbIE 3Tanbl HeOpraHWu4yeckod sBomonuu. IlnanerapHas (reojoruyeckasi) 3BOMIONMA. XHUMUYECKas 3BOMIOLMSA. AOMOTCHHBIN CHHTE3
opranudeckux BemecTB u3 Heopranumueckux. Omneir C. Mmmepa u I FOpu. O6pa3oBanue monumepoB u3 MoHomepoB. KoarmepBarHas rumotesa A.
W. Onapuna, runoreza nepsuuHoro Oynpona JIk. XomaeitHa, reHetudeckas rumnore3a I. Mémnepa. Pubosumer (T. Uek) u runoreza «mupa PHK»
V. 'mnbepra. ®opmupoBaHre MEMOPaH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Hctopus 3emnu u meronsl e€ mzyueHus. Vckomaemble opranndeckue octaTku. I'eoxpoHonorus u e€ metojsl. OTHOCUTENbHAs U a0COTIOTHAS
reoxpoHosiorus. [ eoxpoHonoruyeckas 1mikaia: 30Hbl, 3pbl, IEPUOJIBI, SIIOXH.

HauanbHble 3Tanel opranndeckoil sBomoruu. [losBiaeHne M 3BOMIONUS MEPBBIX KIETOK. DBoOLUs MeTabonu3ma. Bo3HUKHOBEHHE MEpBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT MepBbIX Ha 3emuie coobiecTB. CTpoMaTonuThl. [IpokapruoTsl U 3yKapHOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOKICHHE BUPYCOB. lIpoHcxokaeHne MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talnbl 3BONIOLMU BbICIIMX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHuil. Beixon pactenuit Ha cymry. [losiBieHue cropoBBIX
pacTeHuii u 3aBoeBaHue UMH cyiind. CeMeHHble pacTeHus. [IponcxoxkaeHne HBETKOBBIX PACTECHHM.

OCHOBHBIE 3TaIlbl HBOJIOIMU KUBOTHOrO Mupa. OcHOBHBIE apoMOp(o3bl KHUBOTHBIX. Benpackas ¢ayna. KemOpuiickuii B3pbIB — IMOSBICHHE
COBpeMEHHBIX TuIOB. IlepBbie XOpnoBble >XMBOTHbIE. JKW3Hb B BoOJE. DBOMIONUS MO3BOHOYHBIX. [Ipoucxoxnenue ampuOuil u penTuIuil.
[IpoucxoxxaeHre miiekonuTaromux 1 nTull. [IpuHnun kiroueBoro apomopgosa. OcBoeHne 0eCri03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMH CYIITH.

PazButne xu3HM Ha 3emiie MO ’paM M MEpUOAaM: apXeH, MPOTEPO30i, Maeo30i, Me3030H, KaitHo30i. OOIas XxapakTepucTuka Kiumara u
reosloru4eckux mnporeccoB. IlosBieHne U pacuBeT XapaKTEPHbIX OPraHW3MOB. YIIIEOOpa3OBaHME: €r0 YCJIOBHUS W BIUSHME Ha Ta30BBbI COCTaB
aTMoC(ephl.

MaccoBble BBIMUPaHMsI — 9KOJIOTMYECKUE KPU3HCHI NTpouutoro. [IpuunHel u cinencTBus MaccoBbIX BhIMUpaHui. COBpEMEHHBIN 3KOJIOTHYECKUN
Kpu3Hc, ero ocodennocTH. [Ipobiiema coxpanenus OmopazHooOpasus Ha 3emiie.

CoBpemeHHas cucteMa opranuueckoro mupa. [Ipunnuns! knaccupukanuy opranuzMoB. OCHOBHBIE CHCTEMAaTH4YE€CKHE IPYTIIbl OPIraHU3MOB.

JdemoHcTpanuu

[loprpetsl: @. Pequ, JI. Cnannanuanu, JI. [Tactep, Y. . MeunukoB, A. U. Onapun, JIx. Xonaeiin, I. Ménnep, C. Mumnep, I. IOpu.

Tabmuuel u cxembl: «Cxema omnbita @. Penn», «Cxema ombita JI. [lacrepa mo wu3ydeHHMIO camMoO3apOXKACHMs >KU3HW», «(CXema oIbITa
C. Mmnepa, I IOpu», «Ortanel HEOpraHM4eckoW 3BONIOLMMWY», «leoxpoHosmorndeckas kana», «HauanbHble 3Tambl OpraHUYECKON SBOJIIOLIMNY,
«Cxema oOpa3oBaHHs OJYKapuoT NyTéM cuMOHMorenesa», «Cucrema >XHMBOH mpupons», «CTpoeHne BuUpyca», «ApoMopdo3bl pacTeHuil,
«Punnodurel», «OnHOKIETOUHBIE BOJOPOCIN», «MHOrOKIEeTOUHbIe Bojopocan», «Mxu», «IlanoporHuku», «lonocemennsie pacreHus», «OpraHbl
LBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO MHUPa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmney», «Kumeunononoctueiey, «llnockue




yepBu», «Unenucronorue», «Peiob», «3eMHOBOAHBIEY, «[IpecMbikatonuecsy», «Iltuupy, «MiekonuTatomuey», «Pa3Butue )XU3HU B apXeHCKOM 3pey,
«Pa3BuTHe XKU3HU B MPOTEPO30MCKON 3pe», «Pa3zBuTue KU3HM B MajIe030MCKOM 3pe», «Pa3zBuTue KM3HM B ME3030MCKOM 3pey», «Pa3BuTue xu3Hu B
KaliHO301CcKOH 3pey, «COBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPay.

Oo6opynoBanue: repdbapuy pacTeHUN Pa3NUYHBIX OTAENOB, KOJIJIEKIIMU HACEKOMBIX, BIa)KHBIE Mpenaparhl ;KUBOTHBIX, PAKOBHHBI MOJIITIOCKOB,
KOJIJIEKIIMM HIJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydelsia MTHUIl U 3BEPeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJE3HbIX MCKOMAEMBbIX, MYIISIKU
OpPraHNYECKNX OCTAaTKOB OPTaHU3MOB.

BupryansHas JaGoparopHasi padora «MopenupoBanue omneiToB Mmuiepa—tOpu 1Mo wu3ydeHHI0 aOMOT€HHOTO CHHTE3a OPTaHWYeCKUX
COCTMHEHHH B IEPBUYHOM aTMOcheper.

JlaboparopHas padora «/I3ydeHne u onucanue UCKOMAEMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHrne 0cCOOEHHOCTEN CTPOCHHS pACTEHUN Pa3HBIX OT/ICIIOBY.

IIpakTnyeckas padora «/3yuenue 0cOOCHHOCTEH CTPOSHHSI TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue YeJ0BeKa — aHTPOINOreHe3

Pasnens! u 3a1a4u aHTpONIOIOTUUA. METOIbI aHTPOTIOJIOTHH.

CraHoBIieHHE TIPECTABICHUHN O IPOUCXOXKICHUN YesloBeKa. Pennrno3ubie Bo33peHus. COBpeMEHHbIE HayUHbIE TEOPHH.

CxoncTtBo 4enoBeka C JKMBOTHBIMU. (CHCTEMaTHMUecKOe TOJOKEHHE 4YesloBeka. (CBHIETENbCTBA CXOJACTBA YEJIOBEKAa C KMBOTHBIMHU:
CpPaBHUTEIbHO-MOp(oIornueckre, SMOpPUOTIOTHYECKUE, (PU3NOIOro-OMOXUMHUYECKHe, ToBeneHYeckne. OTauuns 4YeloBeKa OT IKUBOTHBIX.
[IpsiMoxokA€HNE U KOMILJIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBwxkyme cuibl ((akTopbl) aHTPOIOTeHe3a: OWoNorHYeckue, couuanbHble. COOTHONICHHE OMONIOTHYECKHUX M COLMANBHBIX (PAaKTOpOB B
AHTPOIIOTEHE3E.

OcHOBHBIE CTaguM aHTpoOINOTeHe3a. PaHHWE dYenoBekooOpa3Hble O00€3bsiHBI (IMPOKOHCYJBI) W paHHWE MOHTHIBI — OOIIUEe TPenKu
YeJI0BeKOOOpa3HbIX 00€3bsH U JItoiel. ABCTPAIONUTEKU — ABYHOTHE TIPEAKH Jrofeil. YenoBek yMenblii, epBble H3rOTOBIECHUS Opyauid Tpyaa. Yenosek
MIPSIMOXOJISAIIMIA ¥ TIEPBBIA BBIXOJ JIFONeH 3a mpenensl Adpukn. YenoBek reiaens0eprckuii — oOmmid mperok HeaHaepTaTbCKOTO YeIOBeKa U YeJI0BeKa
pa3zymHoro. YenoBek HeaHJEpTalIbCKMH KakK BUJ JIIOIEH XOJOAHOro KiumMara. YeloBek pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUI 4YeNOBEK,
OCBOEHME KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u naaeoreHoOMHUKa.

DOBOJIOLUST  COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOpP B HOMyISIUIMAX uesnoBeka. MyTalMOHHBIA Tpolecc U MOJIUMOpPOU3M.
[MomynsoHHBIE BOIHEL, APEi( reHOB, MUTpAIs U «3((HEKT OCHOBATEISD) B MOIYJISAIHMIX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacsl. [TonsTue o pace. bosbiue pacsl: eBporneoniHas (€Bpasuiickas), aBCTpajio-HErpouaHas (3KBaTOpHUaIbHAsl), MOHTOJIOUAHAS
(azuarcko-amepukaHckas). Bpems u myTu pacceneHust yenoBeka 1o riaHete. EAMHCTBO denoBeyeckux pac. HayuHas HECOCTOATENBHOCTh pacu3Ma.
[IpucnocobaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpyXkarwoueil cpensl. BiausHue reorpaguueckoil cpeasl u npeiida reHoB Ha MOP(OIOTHIO U
(U3MOTIOTHIO YEIIOBEKA.



MexIucuuIuIMHapHble METOAbl B (pu3mueckoil (OMOMOTMYecKol) aHTPOMOJIOTHH. DBOJIONMOHHAS AHTPOIONOTHS W TAJICOAHTPOIOIOTHS
YEJIOBEUECKUX TOMYJISIi. broconuanbHble WCClIeOBaHUS TPHUPOABI YelioBeka. McciaenoBaHne KOIBOJIOMMHM OWOJIOTMYECKOTO W COIMAIIBHOTO B
YeJI0BEKe.

JdemoHcTpauuu

Loprpetet: Y. dapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabauier 1 _cxembl: «MeTOaBI aHTPOMOJIOTHIY, «I OJIOBHOW MO3T 4YelloBeKay, «YermoBekooOpa3Hbie 00e3bsHBD, «CKeleT 4eloBeKa U CKEJIeT
muMIanse», «PyIuMeHThl W aTaBuU3Mb», «JIBHXKYIIHE CUJIBI aHTPOMOreHE3a», «IDBOJIOIMOHHOE IPEBO YEIOBEKa», «ABCTpallonuTek», «Yenosek
yMenbliy, «Yenoek npaMmoxomsaumuiny, «Jlenucockuii yenoBek» «Heanpepranbupb», «KpomanboHub», «lIpeaku denoBeka», «ITambl 3BOJIOLUN
yejoBekay, «Pacel uemoBekay.

OO0opyIoBaHKE: MYJISKH OKaMEHEJIOCTEH, MPEIMETOB MaTepHaIbHONW KYJIbTYPBI MPEAKOB YeIOBEKa, penpoayKiuu (dhoTtorpaduu) KapTHH C
MHU(POJIOTHYECKUMHU U OMOIEHCKUMHU CIOKETaMU MTPOUCXOKICHHS YeloBeka, (hoTorpadun HaX0JOK MCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJIET YEJIOBeKa,
MOJIEJb Yepera yejoBeKa U Yepera NMMIIaH3e, MOICNIb KUCTH YeJIOBeKa U KHCTH IIUMITaH3€, MOJIETH TOpca MPEIKOB YeJIOBEKa.

JlabopaTropHas padora «/3ydyeHre 0cOOEHHOCTEH CTPOCHHUS CKEIeTa YEIOBEKa, CBI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnyeckas padora «/3ydyeHue HK0JIOrHYECKUX aanTallil YeIOBEKay.

Tema 6. IK0JI0THs — HAYKA 0 B3AHMOOTHOLICHUAX OPraHNU3MOB M HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KaloLeil cpenoit

3apokieHne U pa3BuTue dKojoruu B Tpynax A. I'ymOonbara, K. ®@. Pynse, H. A. CeBepriosa, 3. I'exkens, A. Tencnu, B. H. Cykauépa. Paznenst
Y 3371244 3K0IOoruu. CBA3b HKOJIOTUHU C APYTUMHU HAyKaMH.

Mertonsl sxonoruu. IloneBbie HaOmMIOnEHUS. DKCIIEPUMEHTHI B OSKOJOTHH: TPHUPOAHBIE W JabopaTopHbie. MonmenupoBaHHE B IKOJOTHH.
MOHUTOPUHT OKPYXKAIOIIEH CPe/Ibl: TOKAIbHBIN, pErHOHAIBHBIN U IT100aTbHBIN.

3HaueHUE DHKOJOTHYECKUX 3HAHMM JUIsI YeJIOBEeKa. OKOJOTMYECKOE MHMPOBO33PEHHE KaK OCHOBAa CBfA3EH YeJOBEUeCTBA C MPUPOJIOH.
DopMUpPOBaAHUE IKOJIOTUYECKOM KYIBTYPbI U SKOJOTUYECKON TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

Hoprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. Ceeprios, O. I'ekkensb, A. Tencnu, B. H. Cykaués.

TaGauiier u cxembl: «Pasnesnsl skomorun», «MeToabl IKOJI0oTHNY, «CXeMa MOHUTOPUHTA OKPYKAIOLIEH CPEIIbD».

JlabopaTopHas padora «/I3ydyeHne METO10B SKOJIOTHUECKUX HCCIIETOBAaHUIN.

Tema 7. Opranusmsl u cpea 0OMTAHUA

DKosoruvyeckne (axkTopel M 3aKOHOMEPHOCTH uX JedcTBus. Kiaccudukamus skojgornueckux (GakTopoB: aOHOTHYECKHE, OMOTHYECKHE,
aHTpororeHusie. OO0IIMe 3aKOHOMEPHOCTH JAEUCTBUS dKomoruueckux ¢axtopon. [IpaBuno munumyma (K. Hlnpenrens, 0. JInbux). TonepaHTHOCTS.
OBpUOUOHTHBIC U CTCHOOMOHTHBIC OPTaHNU3MBI.



Abuornueckue (axropbl. CBET Kak 3konoruueckuil gaxrop. JleiicTBue pa3HbIX yY4aCTKOB COTHEYHOTO CIIEKTPA HA OPraHU3MbI. DKOJIOTHUECKHE
IpyNIbl paCTEHUN U )KUBOTHBIX M0 OTHOLICHHIO K cBeTy. CUrHanpHas posib cBera. doTtoneproansm.

Temneparypa kak skonmoruueckuii ¢akrtop. JleiicTBue TtemmepaTypbl Ha opraHu3Mbl. [loMKMIOTEpMHBIE M TOMOWOTEPMHBIE OpPTaHHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonmormueckuii Qaxrop. [Ipucrnocobnenus pacteHMi K mojaep:kaHuio BoxHoro Oamanca. Kmaccudukanus pacreHuit mo
OTHOIIIEHUIO K Bozie. [IpucnocoOnenns KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXHUMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, IIOYBEHHAs, IIIyOMHHAs IOJINOYBEHHAsl, BHYTPHOPraHU3MEHHAs.
OU3MKO-XUMHUECKHEe 0COOEHHOCTH cpesl oOuTanust opranu3moB. [Iprcnocobiennst opraHu3MoB K )KM3HHU B Pa3HBIX CpeJiax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAMYHBIE PUTMBI. [IpHCIIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM yCIIOBUH JKU3HHU.

XKuznennnsie ¢Gopmbl opranuszmoB. [lonsrtue o sxuzHeHHOU (opme. JKu3HeHHBIE (QOPMBI PACTECHHIA: JEPEBbs, KYCTAaPHUKU, KyCTapHUYKH,
MHOTOJICTHHE TPaBbl, OHOJCTHHE TpaBbl. JKu3HEHHBIC (DOPMBI dKUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a
KU3HU.

buortnueckue dakropbl. Buapl OMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPCHIIMS, XHUITHUYECTBO, cuMOM03 u ero ¢dopmel. [lapazutusm,
KOOTlepalysi, MyTyaJlu3M, KOMMEHCAJH3M (KBapTHpPAaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue B3aumozeiicTBus (Tomuueckue, (opuyeckue,
(dabpuueckue). 3HaueHHEe OMOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHHS OPraHU3MOB B cpeae oOwutaHus. [IpuHIMI KOHKYPEHTHOTO
HCKJIIOUEHHUS.

JdemoHcTpauuu

Tabmuupl 1 cxeMbl: «OKonorudyeckue (akropsl», «CBETOBOM CHEKTp», «IKOIOTMYECKHE TIPYMIbl >KMBOTHBIX IO OTHOIICHUIO K CBETYY,
«TenokpoBHbIE JKUBOTHBIEY», «XOJOAHOKPOBHBIE XUBOTHBIE», «DH3HONOrHUEcKHe aJanTalii >KUBOTHBIX», «Cpeapl OOUTAaHHUS OPraHU3MOBY,
«buonornueckue putmb, «KusHeHHele (GopMbl pacTeHMD», <« OKuzHeHHBIE (OPMBI KMBOTHBIX», «DKOCHCTEMa HIMPOKOIUCTBEHHOTO JIECa»,
«IKocucTeMa XBOWHOrO Jecay, «Llenu muranusy, « XunaudectBo», «Ilapazutuzmy, «Konkypenuus», «Cumonosy», « Kommencamuzm.

Ob6opynoBanue: repbapud pacTeHUH M SKUBOTHBIX, HPUCIOCOONEHHBIX K BIMSHHUIO PA3IMYHBIX SKOJOTHYECKHUX (DAKTOPOB, repOapuu
CBETOIIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBBIE, TEHEIIOOUBbIE U TEHEBBIHOCIMBbBIE KOMHATHBIE pacTeHUs, repOapuu u
KOJUICKLIMH TETUIONOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOMUMBBIX PACTEHHM, Uyyena NTUIl U 3Bepel, repOdapuu pacTeHUH, OTHOCAIIMXCS K TUTPOGUTAM,
kcepoduram, mMezopuTaM, KOMHATHbIE PACTEHUS! JAaHHBIX TPYII, KOJUIEKIUH >KMBOTHBIX, OOMTAIOUIMX B Pa3HBIX cpelax, repOdapuu M KOJJIEKUUHU
pacTeHuil M JKUBOTHBIX, O0JIAAAIONIUX YePTaMH MIPUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUHN KU3HU, TepOapuu U KOJJICKIIMU PACTCHUN U
KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX, YYACTBYIOLIUX B PA3IMUYHbIX OMOTUUYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHasi padora «BrlsiBIeHue NPUCTIOCOOICHUI OPraHU3MOB K BIUSTHHIO CBETaY.

JlaboparopHasi pa6ora «BbIsiBIeHHE TPUCTIOCOOICHHI OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSM.

Tema 8. Jxos10rust BUAOB U MOMYJISIM A



DKOJOTMYECKUE XapaKTEPUCTUKU monmyrsauuu. [lomymnsiuus kak Ouonornyeckast cucrema. Poib HEOAHOPOIHOCTHU cpeibl, (GPU3NIECKUX OaphepoB
1 ocoOeHHOCTeH OMOoNIOTUH BUJIOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYphl Momyssiiuil. OCHOBHbIE MOKa3aTeau MOMYJISIUNA: YUCIECHHOCTD,
IJIOTHOCTb, BO3PAcTHAsI U MOJIOBAsI CTPYKTYPa, POXKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIUS.

DKosnorudeckas CTpykrypa nomyssanui. OneHka YUCIeHHOCTH MOMyJsuuy. JIMHaMuKa NOmyssiiuu U €€ peryisiuus. buornuecknii noTeHnuan
nonyiasuuu. MonenupoBanue AUHAMUKH monyisiiuu. Kpusbsie pocta yucieHHocTH nomynsiuu. KpuBble BbDKMBaHUA. Perynsiuss 4uciIeHHOCTH
MOMYJIALUN: POJIb (PAKTOPOB, 3aBUCAIIUX U HE 3aBUCALINX OT IIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu BuaoB (r- u K-crparerun).

[Tonartue 00 sKkojoruyeckoi Hume Buaa. MectooOutanue. MHoroMmepHas Mojenb dkonorndeckod Humu Jlx.M. Xarunncona. Pasmepst
3KoJIOTMYecKor HuIM. [loTeHnnanpHas 1 peaan30BaHHAas HULLIN.

Bua kak cucrema nonynsiuii. Apeasl BUJ0B. BUbI M X )KU3HEHHbBIE CTPATeTUU. JKOJIOTMUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U1 MUTpALlMii )KUBOTHBIX. bHOJIOrMuecKkre NHBAa3uU 4y KEPOAHBIX BUIOB.

JdemoncTpanuu

Hoptpert: Jdx. M. XaT4ynHCOH.

TaGauiel ¥ cXembl: « DKOJIOTHYECKHE XaPAKTEPUCTUKHU NOMyIsiuny, «I[IpocTpaHCcTBEHHAst CTPYKTypa MOMyIsIuny, «Bo3pacTHble nmupaMuibl
nonyJysiumny», « CKOpoCTh 3aceIeHUsI TOBEPXHOCTH 3EMJIM Pa3IMYHBIMU OpraHu3dmMaMmy, «Mojenb skonornyeckor Humu Jx. M. Xaruunconay.

O6opynoBanue: repOapun pacTeHUM, KOJUIEKIIUN KHUBOTHBIX.

JladoparopHas padora «IIpucniocoOnenus ceMsiH paCTeHUH K PacCeICHUION.

Tema 9. IK0J10THA COOOIIECTB. JDKOJOTHIECKHE CHCTEMBI.

Coo0miecTBa opranu3MoB. buorieHos u ero cTpykrypa. CBs3u MKy OpraHH3MaMu B OHOIICHO3E.

Dkocuctema kak oTkpeiTas cuctema (A. JIx. Tencnu). dyHKIMOHAIBbHBIE ONOKHM OPraHW3MOB B JKOCUCTEME: MPOAYILEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoBHH. Tpoduueckme menu u cetn. AOmormdeckue Onokm skocucteM. [louBbl M Wbl B dKocucTeMax. Kpyrosopor
BEIIECTB M MOTOK YHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIN YKOCUCTEMBI. buoMacca 1 mpoyKIus. DKOJIOTHUECKIE MUPAMUJIBI YUCell, OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpapneHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
[lepBuuHbIE W BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPOIIOT€HHBIE BO3ICUCTBUS Ha cykueccuu. KimmmakcHoe cooOmiectBo. buopasnooOpasue u
MOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpuponHbie SKOCUCTEMBI. DKOCUCHEMbL 03EP U peK. DKOCUCmeMbl MOPeli U OKeaHo8. IKocucmemsl MyHOp, 1eco8, Cmenetl, NyCmblHb.

AHTpPOIIOTeHHBIE SKOCUCTEMBI. ATpodKocucTeMa. ArporieHo3. Pa3znuuuns Mex a1y aHTPOTOT€HHBIMU M MIPUPOIHBIMH SKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojckas duopa u ¢payHa. CHHaHTpOIH3aIHs roOpoJCKoi ¢ayHbl. bromornyeckoe
1 XO3SUCTBEHHOE 3HAYCHHE arpOIKOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHMSI OCHOBHBIX  B3aMMOJEHCTBHI  OpPraHU3MOB B  JKOCHUCTeMax. Poib  kackaowoeo  a¢ghghexma  u
8U006-30UpuUKamopos (K1uesvix 6u008) 6 QyHKyuoHuposanuu sxkocucmem. llepeHOC HHEPrUM U BELIECTB MEXKAY CMEKHBIMH SKOCHUCTEMaMH.
YCTONYMBOCTH OPraHU3MOB, MTOMYJIALMN U SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX M AHTPOINOTEHHBIX BO3JICUCTBUM.



Mexanuzmel 6030elcmeus 3aepa3HeHull pa3HblX MUn08 Ha CyOOP2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX,
OCHOBbL IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2SEHHO20 8030eticmausi. MeToJ0JI0TUsl MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOT€HHBIX SKOCHCTEM.

JdemoHcTpanuu

Loptpet: A. [Ix. Tercnu.

Ta0nuiet 1 _cxemer: «CTpykTypa OHOIIEH032», «DKOCHUCTEMA IIUPOKOIMCTBEHHOTO Jieca», « DKOCUCTEMA XBOMHOTO Jiecay, « DyHKIIMOHAIBLHBIC
IpynInbl OPraHu3MoB B dKocHucTeMey, « KpyroBopoT BeliecTB B skocucteMey, «Llenu nuranus (mactOuminHas, JeTpuTHas )», « IKoIoruieckas nupamuia
gucel», «JKOJIOTHYECKas MHpaMuaa OMOMacChl», «IJKoIorMdeckas mnupamuaa sHeprum», «OOpasoBanue Oomnotay, «llepBuuHas CyKieccus»,
«BoccTaHoBieHHE J1eca TOCe Moxapay, «IKOCUCTEMA 03epay, «ArpoleHo3», «KpyroBopoT BeleCcTB U MOTOK YHEPTUHU B arporeHose», «IIpumepsl
ypOOIKOCUCTEMY.

Oo6opynoanue: repdbapun pacTeHUi, KOJUIEKIIMM HACEKOMBIX, uydeja MTUIl M 3Bepei, repOapuu KyJIbTypHBIX U JUKOPACTYIIHUX pPaCTEHH,
aKBapUyM KaK MOJIETTb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydyeHue u onrucanre ypoOIKOCHCTEMB.

JlabopaTtopHas padora «/3ydyeHre pazHOOOpa3usl MEIKUX TTOYBEHHBIX WICHHCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKypCUst «DKCKYypCHs B THTUYHBINA OnoreorieHo3 (B AyOpaBy, Oepe3HsK, eIbHUK, Ha CyXOOJbHBIN WIIM MOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypCcHsl «DKCKYPCHs B arpOAIKOCUCTEMY (Ha IMOJI€ UM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodajbHasi IKOCHCTEMA

buocdepa — obmennanerapHas 060104Kka 3eMId, I7ie CyIIEeCTBYeT WIH CYIIeCTBOBAJA KU3Hb. Pa3BuTHe mpeacTaBieHuil o Ouocdepe B Tpynax
3. 31occa. Yuenue B. . Bepuanckoro o 6uocdepe. Obmactu 6nocdepst u e€ coctan. JKuboe BemecTBo 0nocdepsr u ero PyHKITUH.

3akoHOMEpHOCTH cyliecTBoBaHusl Ouocheprl. OcobeHHOcTH OuOchepsl Kak IMOOATBHOW JKOCHUCTEMBI. J(MHaMUYeckoe paBHOBEcHE B
onocdepe. KpyroBopoThl BelecTB 1 OMOTC€OXUMHYECKHE ITUKITBI (YIIIEpoIa, a30Ta). PUTMHUYHOCTE sSIBJIICHUI B OHOcdepe.

3onanbHOCTh Ouochepsl. [Tonstue o Guome. OCHOBHBIE OMOMBI CYIITU: TYHAPA, XBOIHBIE Jieca, CMEIIaHHbIE U IIUPOKOTUCTBEHHBIE Jieca, CTEMH,
CaBaHHBI, IyCTHIHU, TPOIIMYECKHUE JI€Ca, BBICOKOTOPbs. Kiumar, pacTurenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CrpykTypa u GyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEeHIIMAaNa U OMoChepHbIX (PyHKIIUHA.

JdemoHcTpanuu

IloptpeTtsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmumer u_cxembl: «I'eochepsr 3emmm», «Kpyropopor azora B mpupope», «KpyroBopor ymiepoga B mpupozne», «KpyroBopor kuciopoaa B
npupone», «KpyroBopor Boasl B mpupoae», «OcHoBHbIE OMOMBI cymim», «Knumarnyeckue nosica 3emnny», « Tynapay, «Taiiray, «CmemanHblil gecy,
«IIupoxonuctBeHHBIH ecy, «Ctenby, «CaBanHay, «IlycToinsy, « Tpornnueckuit gecy.

OOGopynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpy:KaWOIIAs cpeaa



DKONOTUYECKHNE KPHU3UChI W WX TNPUYUHBL Bo3zaeiicTBue uenoBeka Ha Owocdepy. 3arpsisHeHHE BO3AYIIHOW cpenabl. OxpaHa BO3dyXa.
3arpsizHeHue BOAHOM cpenibl. OxpaHa BOAHBIX pecypcoB. Pazpyiienue noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHune kiumara.

AHTpPONIOTEHHOE BO3/ICUCTBUE HA PACTUTENIbHBINA U KUBOTHBIA MUp. OXpaHa paCTUTEIBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUITBI OXPaHbI
npupozsl. Kpacubeie kauru. Oco6o oxpansemsie npupoaabie Tepputopuu (OOIIT). boranuveckue cabl ¥ 300JI0THYECKHUE TTAPKH.

OcCHOBHBIE PUHITUIIBI YCTOWYUBOTO PAa3BUTHS YEJIOBEUESCTBA U MPHUPO/ILL. PalinoHaibHOE MPUPOAOIONL30BAHUE H COXPAHEHHUE OMOIOTHYECKOTO
pazHooOpaszus 3emun. OOIME 3aKOHOMEPHOCTH TJI00ANBbHBIX IKOJIOTHUECKHX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa U €ro BepOsiTHbIC
MOCJIE/ICTBUSI.

Pa3BuTHe MeTOA0B MOHUTOPHMHIA PAa3BUTHSI ONTACHBIX TEXHOTEHHBIX MpoLeccoB. Cucmemmubie ucciedosanus nepexooa K pecypcocbepezarowyeti u
KOHKYPeHmMOocnocobHol snepeemuke. buonozuueckoe pasnoobpaszue u ouopecypcwl. Hayuonanvnvie ungpopmayuonnsie cucmemvl, odecnedusaroujue
oocmyn K uHgopmayuu no CcocmoaHulo OmoenbHblX 6u0o8 u skocucmem. OCHO8bI IKOpeabUIUMAYUU IKOCUCEM U CHOCOD08 60pbObl C
buonospedicoenusmu. Pexoncmpykyus MOpcKUx u HaA3eMHbIX IKOCUCTEM.

JdemoHcTpaunu

Tabmuipl U cxembl: «3arpsa3HeHne arMocgepbl», «3arpszHeHue ruapocheps», «3arps3HeHue mouBbly, «llapHMKOBBIH 3¢ dexT», «Ocobo
OXpaHseMble PUPOIHbIE TEPPUTOPUNY, «MOJIeH yIPaBIIEMOTo MUPay.

Ob6opynoBanue: ¢pororpadun oxpaHseMbIX pacTeHUN 1 KUBOTHBIX KpacHoit kuuru Poccuiickoii @eneparun, KpacHoit KHUTH pernoHa.
INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'MU HA YPOBHE CPEJJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHS OOyYarOUIMMHUCS MPOrpaMM CPeqHero olmiero oopa3oBaHus: JUYHOCTHBIE,
METaNpPEIMETHBIE U IIPEAMETHBIE.

B cTpykType JIHMYHOCTHBIX pE3ylIbTaTOB OCBOEHHUS MNPOrpaMMbl MO OHOJOTHMHM BBIIEICHBI CIEAYIOIIHE COCTABIISIIOIIME: OCO3HAHUE
O0y4alOIMMHCA POCCUHCKON TPakJAaHCKOM HMJIEHTHMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIPEICIICHHIO, Haluiue
Momusayuu X 00y4eHUIO0 OHUOJIOTUH, YeleHanpagieHHoe pa3zeumiue BHYTPEHHUX YOeXIeHWH JUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAJAULIUI Pa3BUTHS OMOIOTHUECKOTO 3HAHUS, 2O0MOBHOCMb U CHOCOOHOCMb O0YUAIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JIEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, MPHUCYIIMMH CHUCTEeME OHOJOTHYECKOro  00pa3oBaHUS, HAIUYUE  NPABOCO3ZHAHUSA YKOIOTHUYECKOM
KYJBTYPBI, CHOCOOHOCMU CIMABUMb 1IETN U CTPOUTD )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pE3yJbTAaThl OCBOEHHUS MPOTPaMMbl MO OHOJOTHHM JOCTUTAIOTCS B €IUHCTBE y4e€OHOW M BOCIMTATENBHON JESTENbHOCTH B
COOTBETCTBUHU C TPAJULHUOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMH, UCTOPUYECKHUMHU U JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHU, NMPUHATHIMU B
oOmiecTBe MpaBUJIaMU U HOpMaMU TOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHSI, Pa3BUTHUSI BHYTPEHHEN
MO3ULIMKM JIMYHOCTHU, MATPUOTH3MA M YBAXKEHHUS K 3aKOHY U TNPABOIMOPSAKY, YEJIOBEKY Tpylda W CTaplIeMy IOKOJEHUIO, B3aUMHOTO YBaXEHUS,



Oepe’KHOTO OTHOMIICHHUS K KYJIBTYpPHOMY HACJEIUI0 M TPaJUIMsIM MHOTOHAIIMOHAJIBbHOTO Hapona Poccuiickoit deneparyu, npupoae U OKpysKaromien
cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHOro mnpeamera «buomorusy MOMKHBI OTpakaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHCTEMOU IIEHHOCTHBIX OPUEHTAIUH, TTO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIECTBa, pPACIIMPEHUE >KU3HEHHOTO OIbITa M OMNbITA JACSTEIBHOCTH B IpoOLEcce
peanu3an OCHOBHBIX HAIPABICHUM BOCIUTATEIBHOMN ACSITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIIMH 00yYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O UJieHa POCCHICKOTO 00I1IeCTBa;

0CO3HAHHE CBOMX KOHCTUTYIIMOHHBIX NPaB U 0053aHHOCTEH, yBayKeHHE 3aKOHA M ITPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW AESITENTbHOCTH IMpPHU CO3/JIaHUU YYEOHBIX NMPOEKTOB, PEIIeHWH Y4YeOHBIX M IMO3HABaTeNbHBIX 3a7ad,
BBITTOJIHEHUH OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTD OMPEAENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHUIO K SBJICHUSIM COBPEMEHHOMN KU3HU U OOBSACHSATSH €€;

YMEHHUE YUYHUTHIBATh B CBOMX JCUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBHS JIIOAEH C pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU
LIEHHOCTSAMH U COLMAJIbHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOTO BBHIMOJHEHHUS YYEOHBIX, IIO3HABATEIbHBIX W HCCIEIOBATEILCKUX 3ajad,
YB)KUTEIHHOTO OTHOILIEHUSI K MHEHUIO ONIOHEHTOB P 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOTO COJIEPKaHuUS;

TOTOBHOCTb K T'YMaHUTAPHOMN U BOJIOHTEPCKOU JAEATENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUICKON Tpa’kIaHCKOW HMIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHSI K CBOEMY HapoIy, UyBCTBa OTBETCTBEHHOCTH IEpPEn
Poaunoii, ropnoctu 3a cBoit Kpai, cBOr0 PoliiHY, CBOM A3BbIK U KYJIBTYpPY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACJIEIUIO U IaMSITHUKAM IIPUPOJIbI, TOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,
TpyZne;

CMOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJCHHWE M Pa3BUTHE OMOJIOTWH, MOHMMAHUS 3HAYCHUs OMOJIOTUU B MO3HAHHUU
3aKOHOB IPUPO/IBbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 O0IIECTBA;

uzaelHas yoex1EHHOCTh, TOTOBHOCTD K CIIy>KEHHIO M 3auure OTedecTBa, OTBETCTBEHHOCTD 32 €T0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOIO HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBEJCHMUS;

CMOCOOHOCTD OLIEHUBATh CUTYalLMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYMBOTO OyIyIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJIUTENSIM, CO3JAaHUI0 CEMbM HAa OCHOBE OCO3HAHHOIO INPUHATUS LEHHOCTEM CEMEHHOW XU3HU B
COOTBETCTBUH C TpaaAuLIUIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHUS



ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYyAd, OOIIECTBEHHBIX
OTHOIIICHMIA;

IMOHUMaHUE SMOLUHUOHAIBHOTO BO3JECHCTBUS JKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPa)KEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHHUE MPOSBIATH KaueCTBAa TBOPUECKOH JINYHOCTH;

5) pusznyeckoro BocnuTanusi, POPMUPOBAHMS KYJIHTYPbI 310POBbSI H IMOLHOHAIBLHOIO 0J1aAr0NOTyYusl:

MOHMMAaHUE M pealin3alus 3J0pOBOr0 M 0e30macHoro odpasa KH3HU (3J0pOBOE NMUTaHHE, COONIOCHHE TMTMEHUYECKUX MPaBHII U HOPM,
cOaJIaHCUPOBAHHBIM PEXUM 3aHATUN W OTIbIXa, peryisipHas (pu3ndeckas akKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXHYECKOMY 37I0POBBIO;

MMOHMMAaHKE [IEHHOCTH TPABHWJ WHINBUAYATHHOTO U KOJUIEKTHBHOTO 0€30MacHOTrO TMOBEJACHHS B CUTYAIUsIX, YTPOKAIOMIUX 3JOPOBBIO M KU3HU
JIFONIEH;

OCO3HAHHE TTOCJICJCTBUI U HEMPHUSITHS BPEAHBIX MPUBBIUEK (YIIOTPEOIICHHUS aIKOTOJIsI, HAPKOTUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIMTAHUSA:

TOTOBHOCThH K TPY/Ly, OCO3HAHHE [IEHHOCTH MaCTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AQKTUBHOM JESATENbHOCTH TEXHOJIOIMYECKOM M COIMATIbHOM HAINpPaBIEHHOCTH, CIOCOOHOCTh MHUIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIIEHO BBITIOJIHATH TAKYIO I€ITEIbHOCTD;

WHTEpPEC K pasIuyHbiM cdepam mpodheCCHOHATIBHON ACATEIHbHOCTH, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOp Oymymied mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TTPOTSHKEHUHN BCEH KU3HH;

7) 3K0JIOTH4€eCKOT0 BOCIIUTAHUS:

9KOJIOTMUECKH 11eJ1IeCO000pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CylIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS AKOJIOTHUECKON KyJIbTypbl: IPUOOPETEHUE OMbITA MIAHUPOBAHUS MMOCTYNKOB U OLICHKH WX BO3MOXKHBIX IMOCJEICTBUN NS
OKpY>Karolle Cpelibl;

OCO3HaHHE TI00ATBHOTO XapaKTepa IKOJIOTHUECKHUX MPOOIEM U MyTeH UX PEIICHHUS,

CIOCOOHOCTH UCHOIB30BaTh MpUOOpeTaeMble MPU U3yYECHUH OMOJIOTUY 3HAHUS U YMEHUS MPU PEeLIeHUH NMpo0ieM, CBI3aHHbBIX C PALIMOHAIBHBIM
MIPUPOJIOTIONH30BaHUEM (COOIIOICHNE TIPABHUII MOBEICHUSI B MPHUPOJIE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAax, OXpaHy BHUJIOB,
IKOCHUCTEM, OrOoChephl);

AKTUBHOE HEMPUATHE JACHCTBHIA, NPUHOCIIIMX BpPEI OKpPYKAIOIIEH MPUPOTHOM Ccpene, yMEHHE IPOTHO3UPOBATh HEOIAronpusiTHbIC
9KOJIOTUYECKUE MOCIICICTBUS MPEIITPHHIMAEMBIX JCHCTBUI U ITPEIOTBPAIIATh UX;

HaJM4YMe Pa3BUTOTO IKOJIOTUYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYIBTYPBI, OMBITA IEATEIBHOCTH HKOJOTHUYECKON HampaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATLCSI UMHU B TIO3HABATEIIHPHONW, KOMMYHHKATHBHON M COITMAJIBHON TPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYCCKOH JESITeILHOCTH
9KOJIOTUYECKOHN HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:



c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha JIMaJIoTe KYJIBTYp, CIIOCOOCTBYIONIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYIETYPHOM MUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIbCKOU KYJBTYPEI KaK CPpCACTBA BSaHMOﬂeﬁCTBHH MCKAY JIOAbMU U ITO3HAHUS MHUPA,

MMOHUMaHKE CIEU(PUKN OWOJOTHH KaK HAyKH, OCO3HaHHS €€ poiu B (OPMHPOBAHUHM PAIMOHAIBHOTO HAYYHOTO MBIIIICHHS, CO3TaHUU
[[EJIOCTHOTO TIPEACTABICHUSI 00 OKPYKAIOIIEM MHUpPE KaK O €AMHCTBE MPHUPOJBI, YEIIOBEKa U OOIIECTBA, B TIO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH H
peleHnn mpoodIeM COXpaHSHHs IPUPOTHOTO PABHOBECHST,

Y6G)K,Z[éHHOCTB B 3HAYUMOCTHU GI/IOJIOI‘I/II/I JJISL COBpeMCHHOﬁ IMUBUJIN3alluN: O6CCHC‘-ICHI/I$I HOBOI'O YPOBHS pa3BUTUA MCAUIUHBI, CO3JaHUC
MEPCIIEKTUBHBIX OHOTEXHOJIOTUH, CIIOCOOHBIX peIarh pPecypcHble TPOOIEeMBbI Pa3BUTHS YEIOBEYECTBA, MOWCKA IyTeHd BBIXOAA M3 TIIOOATBHBIX
IKOJIOTHYECKUX TIpobOiaeM U oOecredeHusl Tepexola K YCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY WCIOJIB30BAHUIO TPUPOAHBIX PECYPCOB U
(hOpMHPOBAHUIO HOBBIX CTAHIAPTOB YKHU3HH;

3aWHTEPECOBAHHOCTD B IMOJIyY€HHH OMOJOTMYECKUX 3HAHMM B LIEJSIX MOBBIIICHUS OOIIEH KyIbTYpBl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK
COCTaBHOM 4acTH (PYHKITMOHAIBHOU IPAMOTHOCTH 00ydJaroImxcs, GOpMHUPYEMOM MTPU U3YICHUH OUOJIOTHH;

MMOHUMAHHUEC CYIIHOCTU MCTOJOB IMO3HAHUA, HMCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKax, CHOCOGHOCTI/I HCIIOJIb30BATh IMOJYYAaCMbIC 3HAHUA I
aHamm3a U OOBSCHEHUsI SIBIICHUI OKPYKAIOIIET0 MHUpa M MPOUCXOISIINX B HEM M3MEHEHHIA, yMEHHUE JiejaTh 000CHOBAaHHBIC 3aKIFOYCHHS Ha OCHOBE
HaYy4YHbIX (I)aKTOB U UMCHOIUXCA NaHHBIX C HECJIBIO MMOJTYYCHUA JOCTOBCPHLIX BLIBOAOB;

CIOCOOHOCTh CaMOCTOSTEIEHO UCTIOIB30BaTh OMOIOTUYCCKUE 3HAHUS JIJIsl PEIICHHS TPOOJIEM B PealbHBIX KU3HEHHBIX CHUTYallUsX;

OCO3HAaHUEC LIEHHOCTU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBIIAATh MMPOCKTHYIO U UCCIICAOBATCIILCKYO ACATCIbHOCTD HHANBUAYAJIBHO U
B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENpEPhIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHHUH 1O OMOIIOTHH B
COOTBETCTBUH C )KU3HEHHBIMU TTOTPEOHOCTSIMH.

METAIIPE/IMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yJabTaThl OCBOSHHS ydeOHOro mpenMera «buONOTrHs») BKIIIOYAIOT: 3HAYMMBbIE Ui (DOPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroLMXCsl MEKAUCUUIUIMHAPHBIE (MEXITPEIMETHbIE) OOLIEHAYYHbIC OHATHUS, OTPAKAIOIINE 1IEJOCTHOCTh HAYYHON KapTUHBI MUpa U CHELUPUKY
METO/IOB TIO3HAHUS, HCIIONB3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHUE, MPOIECC, CUCTEMA, HAayuHbIH (PaKT, MPUHIIMII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeA0BaHUe, HaONIOAEHUEe, H3MEpEHHe, HSKCIEPUMEHT U Jpyrue); yHUBEpcalbHble YydeOHble IelcTBUS
(mo3HaBarenbHble, KOMMYHHMKAaTHBHBIE, PETYISTHBHBIE), oOecreunBaromue (HopMUpoBaHHE (QYHKIMOHAIBHOM TPaAaMOTHOCTH U  COLHAIbHOU
KOMIETEHIUH OOy4YarolUXcsl; CIOCOOHOCTh OOYyYaroIIMXCs HCHOJIb30BaTh OCBOCHHBIE MEKIMCLUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
yYHHUBEpCaJbHbIE Y4eOHbIE ICHCTBHS B TO3HABATEIILHON U COIIMATLHON MPAKTHKE.



B pesynbrare u3ydyeHus OMOJOTMHM Ha ypOBHE cpenHero oOmiero obpa3oBaHusi y oOywaromerocsi OyayT copMupoBaHbI MMO3HABATEIbHBIC
yHHUBEpCaJbHbIe y4eOHblE NIEHCTBUS, KOMMYHHMKATUBHbIC YHUBEpCAJIbHbIC Y4eOHbIE EHCTBUS, PETYISITUBHbIE YHHUBEpCAIbHbIC YYEOHbIE NEWCTBUS,
COBMECTHAs JIeATEIbHOCTb.

MetanpeaMeTHbIE pe3yabTaThl OCBOSHUS MPOTPaMMbl CPETHETO 00IIero 00pa30oBaHUs JOHKHBI OTPaKaTh:

OBiaieHHe YHMBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a30Bble JIOrUYecKne JeiicTBUA:

CaMOCTOSITENILHO (JOPMYIIUPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPH OCBOCHUHM 3HAHWKM MPUEMBI JOTHYECKOTO MBIIUICHUS (aHaNIW3a, CUHTE3a, CpPaBHEHMs, Kiaccudukaiuu, o00OIIeHus),
PacKpbIBaTh CMBICIT OMOJTOTUYECKUX MOHATHH (BBLACTSATH MX XapaKTEePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTHMH MMOHATHIMH);

OMpPEACIIAThE HCIU NCATCIbHOCTH, 3a/iaBas MapaMCTpbl U KPUTCPHUU UX OOCTUIKCHUSA, COOTHOCHUTDL PE3YyJIbTAaThl ACATCIBHOCTU C TOCTABJICHHBIMU
LEJISIMU;

WCIOJIb30BaTh OMOJOTHUYECKUE TTOHATHUS Il OOBsICHEHUSI (DAKTOB U SIBJICHUN KUBOW MTPUPOJIBI;

CTPOUTH JIOTMUECKHE pACCYXJCeHUA (MHAYKTUBHBIC, [EAYKTUBHbIE, 1O aHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B
paccMaTpruBaCMbIX SIBJICHUAX, q)OpMYJIHpOBaTI) BBIBO/IbI 1 3aKJIFOUCHU A,

MIPUMEHSITh CXEMHO-MOJIEIIbHBIE CPEICTBA /TS MPEACTABICHUS CYIIECTBEHHBIX CBSA3€H U OTHOIIEHUH B M3y4aeMBbIX OMOIIOTUYECKUX 00bEKTaX, a
TaK)Ke MPOTUBOPEYUI pa3HOTo POJia, BHIABIECHHBIX B PAa3IMYHBIX HH(POPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIaH pPelIeHUs MPoOIeMbl C YIETOM aHaN3a UMEIOLIUXCSl MaTepHAIbHBIX U HEMaTepHAlIbHBIX PECYPCOB;

BHOCHUTB KOPPCKTUBLI B ACATCIILHOCTh, OLICHUBATE COOTBETCTBUC PE3YJILTATOB LICIISIM, OLICHUBATDL PUCKH HOCJ'IGI[CTBI/H\/JI ACATCIIbHOCTH,

KOOPJIMHUPOBATH U BBITIOTHATH padOTy B YCIOBHUSAX peagbHOTO, BUPTYalbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

Ppa3sBUBaTb KPEATUBHOC MBIIIJICHUC ITPU PCIICHUHN ) KU3HCHHBIX HpO6J'I€M.

2) 0a30BbI€e MCCJIEI0BATEIbCKUE eiiCTBUS:

BJIAJICTh HABBIKAMHU YU€OHO-UCCIIEA0BATEIBLCKON M MPOSKTHOM ACATEIPHOCTH, HaBBIKAMU Pa3peIIeHUsl MpooOIeM, CHIOCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOSITEIIbHOMY MOMCKY METOJIOB PEILICHUS MPAKTUUECKUX 3a/a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB NTO3HAHUS,

WCIIOJIB30BaTh Pa3JIMYHBIC BUJIBI JICSITCIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUS, €ro MHTEPIpETalnH, NMPeoOpa3oBaHUIO M MPUMEHEHHUIO B
y4eOHBIX CHUTYAIHsIX, B TOM YHCJIE MPU CO3aHUH YICOHBIX U COIUATBHBIX POCKTOB;

(hopMHpOBaTH HAYYHBIA THIT MBITIUICHUS], BIIAJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MTOHSATHSIMH H METOIAMH;

CTaBUTH M (POPMYIUPOBATHL COOCTBEHHBIE 3a]]a4U B 00Pa30BaTEIbHON IEATEIbHOCTU U )KU3HCHHBIX CUTYAIIUSX;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBSI3M W aAKTyaJIM3WPOBATh 3a/ady, BBIJIBUTATH THUIIOTE3y €€ pEIICHHs, HaXOAUTh apTyMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUH PEILLICHUS;

aHAJM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHHS 3aJa4u Pe3yJIbTaThl, KPUTUUIECKH OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MUPOBAThH N3MEHECHHE B
HOBBIX YCJIOBUSIX;



JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBIIATH L[EJICHAIIPABICHHBIN MOMCK TIEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBUS B MPO(ECCHOHANBHYIO CPELyY;

yYMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MIPAKTHYECKYIO0 007IaCTH KU3HEACSITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeajiaraTb OPUTHMHAIbHBIC MOAXOAbl U PEUICHUsl, CTABUTh MPOOJEMbI U 3aJaud, JOMYCKAIOUIUe albTepHATUBHBIE
pelIeHus.

3) pa6ora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HMHPOpMAnUHU (TEKCTe y4eOHOro MocoOMs, HAay4YHO-TIOMYJISPHOM JUTEpaType, OMOIOTHYECKUX
CJIOBapsX M CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, B MIHTepHeTe), aHanu3upoBaTh HHPOPMALIUIO Pa3IMYHbIX BUIOB U (OPM Mpe/CTaBICHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampoCchl M MPUMEHATh pPA3IUYHBIE METONbl IMpPHU IMOHUCKEe M OTOOpe Ouojoruueckod MHPOpPMALUH, HEOOXOAMMOM JUIs
BBITIOJTHEHUSI YUEOHBIX 3a]1a4;

npuoOpeTaTrb ONBIT  HCMHOJB30BaHUS  HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYpY AaKTHBHOTO
WCIIOJIb30BAaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYI0 (hOpMy MpeicTaBiIeHUs OHoNorndyeckoil mHpopmanuu (cxembl, rpadukH, AMarpaMMbl, TaOIUIB,
PHUCYHKH U JpyToe);

UCIOJIb30BaTh HAyYHBIH S3bIK B KayecTBE CPEACTBA Npu paboTe ¢ OMoIOorHueckoi MHQpOpMalueil: MPUMEHATh XUMUYecKHe, (hu3ndecKue u
MaTeMaTH4ecKue 3HaKH M CHMBOJIBI, (hopMyibl, abOpeBuaTypy, HOMEHKIIATYPy, HCIIOJIB30BaTh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOIIMYECKUE CPECTBA
HaIIATHOCTH;

BJIaJIETh HABBIKAMU PACTIO3HABAHUS M 3alIUTHI HH(pOpMany, HHOOPMAITMOHHOH 0€301TaCHOCTH JIMYHOCTH.

OgJjiajeHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMY J1€HCTBUSIMH:

1) o0menue:

OCYIIECTBIIATh KOMMYHHUKAIIMHM BO BceX cepax »KU3HH, aKTUBHO Y4acTBOBaTh B JHMAJIOre MJIM JUCKYCCHUHU IO CYIIECTBY OOCYXIAEMOW TEMbI
(yMeHI/Ie 3a/1aBaTb BOIIPOCHI, BBICKA3bIBATh CYKACHHUSA OTHOCUTCIILHO BBIMIOJIHCHUA HpeﬂHaFaCMOﬁ 3a/lauu, YUYUTBIBATL MHTCPECHI U COTTIACOBAHHOCTH
MO3UIHMN APYTHX YIAaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTb HeBCPGaHBHBIC cpeacrea 06H_[€HI/ISI, NMOHUMATh 3HAYCHHUC COLUAJIbHBIX 3HAKOB, MPCANOCBIJIOK BO3ZHHUKHOBCHHA KOH(bHI/IKTHLIX
CUTYyalluH, yMETh CMSITYaTh KOH(PIUKTH ¥ BECTH TIEPETOBOPHI,

BJIAACTh pa3JINYHbBIMU CHOCO6aMI/I O6IJ_[€HI/I$I nu B3aHMOﬂeﬁCTBHH, IOHUMATh HAMCPCHUA JPYyTUX JIIO[[GI\/JI, MMPOABJIATH YBAXKUTCIIBHOC OTHOIICHUC K
cobeceTHUKY U B KOPPEKTHOU (popme hopMyIupoBaTh CBOM BO3PAKEHNS,

pa3BépHYTO W JIOTUYHO HU3J1aratb CBOKO TOYKY 3pCHUSA C UCITOJIb30BAHUCM A3BIKOBBIX CPEACTB.



2) coBMeCTHAasl 1eAITeIbHOCTh:

MMOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAMBHUIYaJIbHON pabOThl MpU pelIeHnH OUOJIOTHYECKO pobaemMbl, 000CHOBBIBAThH
HE00XOUMOCTh MPUMEHEHHSI TPYITOBBIX (POPM B3aUMOJICHCTBYS MPU PEUICHUH YIeOHOM 3a/1a4u;

BBIOMpATh TEMATHKY U METO/IbI COBMECTHBIX AEMCTBHI ¢ yUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEN Ka)/10TO YIeHA KOJUIEKTHBA,

MIPUHUMATh 1IeJId COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS 10 €€ JOCTUKEHHUIO: COCTABIIATH IJIaH IEUCTBUMH,
pacnpenenaTh poiu ¢ yuéTOM MHEHHUI Y4aCTHUKOB, 00CYK/J1aTh pe3yIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kau4€CTBO CBOETO BKJIAJA U KaXJI0r0 YYaCTHHKA KOMaH/IbI B OOIIUI pe3yabTar o pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC ITPOCKThI, OUCHUBATL WACHU C IO3UIIUHN HOBHU3HBI, OPUT'MHAJIBHOCTH, Hp&KTH‘IGCKOfI 3HAYUMOCTH,

OCYIIECTBIIATh MO3UTHUBHOE CTPATErHUYeCcKOe TOBEJCHHE B PA3NMMYHBIX CUTyalUsX, MPOSBISAThH TBOPYECTBO U BOOOpaKeHUE, OBIThH
MHUIIUATUBHBIM.

Ogi1aieHHe YHHBEPCAJIBbHBIMH PeryIsTHBHBIMH JCHCTBUSIMU:

1) camoopranm3anms:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBISIBICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU IEJIEBbIE M CMBICIOBBIC YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKAX MO OTHOLICHUIO K JKUBOU
IIPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOILHUX;

CaMOCTOSITENIFHO OCYILECTBIIATH MO3HABATEIbHYIO ACATEIbHOCTD, BBISBIATH MPOOJIEMBI, CTaBUTh M (POPMYIHpPOBaTH COOCTBEHHBIC 3a/laul B
00pa3oBaTenbHOMN JeATEIbHOCTH U KU3HEHHBIX CUTYALUX;

CaMOCTOSITEJIBHO COCTABIIATH IUIaH PELIECHUs IPOOIEMbI C Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTro IIpeIMeTa Ha OCHOBE JINYHBIX MIPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 33 PELICHUE;

OLIEHUBATh PUOOPETEHHBIH OMBIT;

crocoOCcTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO ILIMPOKOH SpyIuIMKM B Pa3HbIX OOJACTIX 3HAHHUM, MOCTOSHHO IOBBILIATH CBOM
00pa3oBaTeIbHbIN U KYJIbTYPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

JAaBaTb OLCHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPEKTHUBLI B ACATCIIbHOCTDL, OLICHUBATHL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

BJIaJIeTh HAaBbIKAMU IO3HABATEIbHON pe(IEeKCHU KaK OCO3HAHMS COBEPILAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTAaTOB U
OCHOBaHUH, UCIOJIb30BATh MPUEMBI pedIeKCHH JUIsl OLIEHKU CUTYalllH, BHIOOpAa BEPHOTO PEILICHUS;

YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHMSI 110 X CHU)KEHUIO;



IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB IEATEIIBHOCTH;

3) npuHsTHE ceds1 U APYTUX:

IIPpUHHUMATb CG6$I, IIOHUMasA CBOU HEAOCTATKH U JOCTOMHCTBA,

IIPUHMMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH;
IIPU3HABATh CBOE MIPABO U IIPABO JIPYTUX HA OUIMOKH;

pa3BUBaTh COCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOro YesIoBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3ysIbTaThl OCBOCHUS COJEPKaHUs yueOHOro npenamMera «bruonorus» Ha yriyOI€HHOM ypOBHE OPHEHTHPOBAHBI HA O0eCIIcUeHUE
npodunsHOro 00ydeHus oOyuaronuxcst ononoruu. OHU BKIIOUAIOT: CrieupUYecKre JUisi OMOIOTUN HAay4YHbIC 3HAHHSI, YMEHHUS M CIIOCOOBI ACHCTBHIA
10 OCBOCHUIO, MHTEPIIPETAIMA U TIPEOOPA30BAHUIO 3HAHWUN, BUIBI JACSITCIHLHOCTH IO MOJYYCHHUIO HOBBIX 3HAHWA M WX NMPUMCHCHHIO B Pa3IUIHBIX
y4eOHBIX, a TAK)KE B pealbHBIX )KU3HEHHBIX cUTyanusx. [IpeaMeTHbIe pe3yapTaThl MPEACTABICHBI IO TO/IaM U3yUeHUsI.

[IpenmeTHbIe pe3ynbTaThl 0CBOEHUS yueOHOro npeamera «buonorus» B 10 kaacce 1OMAKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MecTe M POIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOH KapTUHbI
MHUpa, B IO3HAHUM 3aKOHOB NPUPOJIbI U PELIEHUU NPOoOJIeM palMOHAIbHOIO MPUPOIONOIb30BAHUS, O BKIIAJIE POCCUNCKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHY;

BJIa/ICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarouye OMoJorn4eckue TEPMUHbI U OHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboIU3M, FOMEOCTa3, CaMOPETYIISALUS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U pa3BUTHE), OMOIOTUYECKUE
teopuu (kinerounas reopus T. [1IBanna, M. Illnelinena, P. Bupxosa, xpomocomHas Teopus HacienactseHHoctu T. Moprana), yuenus (H. 1. BaBuiiosa —
0 IIEHTpax MHOrooOpa3us U MPOUCXOXKJICHHSI KYIbTYPHbBIX PACTEHUH), 3aKOHBI (€AMHO00pa3usi MOTOMKOB I1EPBOT0 IMOKOJIEHUS, PaCIeIICHHsI, YUCTOThI
rameT, He3aBUCHMOro HacyiefoBaHus . MeHzens, TroMOJOTMYECKUX PsSAOB B HacieACTBEHHOM wu3MmeHunBoctd H. WM. BaBuiosa), npuHIMIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHHS, WCIOJIB3YEMBIX B OMOJOTHYECKHX HCCIEIOBAHUAX J>KUBBIX OOBEKTOB (OMHCaHWE,
u3MepeHue, HabMIoeHNe, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE IIPU3HAKK: BUPYCOB, KIIETOK IIPOKAPUOT U 3YKApHUOT, OHOKJIETOUHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM
yuciae Oakrepuil, rpuOOB, pacCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB M CHCTEM OPraHOB PAaCTEHMH, JKMBOTHBIX, YEJIOBEKA, IPOLECCOB
KHU3HEJEATEITLHOCTH, MPOTEKAIOMIUX B OPraHM3MaxX pPacTEHUi, )KUBOTHBIX M UYEJIOBEKa, OMOJOTHYECKUX MPOLECCOB: 0OMEHA BEIecTB (METaboIu3M),
IIpEBpAILEHHs] SHEPTUuu, OPOXKEHUs, ABTOTPOPHOI0 U reTepoTpOPHOro THUIOB NMUTAHM, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a, FraMeToreHesa,



IMOpHoOreHe3a, MOCTIMOPHOHATIFHOTO PAa3BUTHS, PAa3MHOKCHHUsS, WHAMBHUIYAIBHOTO DPAa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJCWUCTBUS TEHOB,
reTepo3nca, UCKyCCTBEHHOTO 0TOO0pa;

YMEHHE YCTAaHABJIMBATh B3aMMOCBSI3U MEXIYy OpraHOUIAMU KIETKH U UX (DYHKIUSMH, CTPOSCHHEM KJIETOK Pa3HbIX TKaHEW W UX (QYHKIHSIMH,
MEX]y OpraHaMH ¥ CUCTEMaMH OpPTaHOB y PACTEHHIA, JXUBOTHBIX U YEJIOBEKA M X (QYHKIUSMHU, MEXKTy CHCTEMaMHU OPTraHOB U UX (PYHKIHSIMH, MEKIY
JTanmamMu OOMEHa BEIIEeCTB, ATAlaMU KJIETOYHOTO IHUKIA M KU3HEHHBIX IHUKIOB OPTaHW3MOB, 3TAallaMd YMOPHUOHAIBLHOTO Pa3BUTHS, TEHOTHIIOM H
(dhenotunom, peHOTUTIOM U (aKTOPAMH CPEIbI OOMTAHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIC IPU3HAKY KUBBIX CUCTEM, B TOM YHCJIC PACTCHUN, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE aPTYMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY JIJISl TOKA3aTeIbCTBA POACTBA OPTaHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peniaTth OMOJIOTUYECKHE 3a/1aui, BBISBISATH MPUYNHHO-CIICACTBEHHBIE CBSI3U MEXIY HUCCICAYEMBIMU OHOJIOTUYCCKUMH TPOIIeCCaMu U
SIBIICHUSIMU, JIeJIaTh BBHIBOJIBI M TIPOTHO3HI HA OCHOBAHUHU MOMYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJHATH JTJA0OPATOPHBIE M MPAKTHYECKUE PabOThI, COOMI0OAATh MpaBmUiia MPH padoTe ¢ y4eOHBIM U Tab0paTOpHBIM 000PYIOBaHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMH CPEICTBAMHU, (DOpPMyIUpys Ielb HCCIEAOBAaHUS, AHATU3UPOBATH
MOJTYYCHHBIC PE3YJIBTAThI U JICJIaTh BHIBOIBI;

YMEHHE Y4acTBOBaTh B Y4€OHO-HCCIIEIOBATEIBCKONH paboTe MO OMOJOTHU, IKOJIOTHH M MEIUIIMHE, TIPOBOJUMOI Ha 0a3e MIKOJbHBIX HAYYHBIX
00IIeCTB, ¥ IMyOIMYHO MPEICTABIISATH MOyUYCHHBIE PE3YIBTaThl HA YYCHHYECKUX KOH(EPEHITUIX;

YMEHHE OIICHHUBAaTh ITUYECKUE ACIEKTHl COBPEMEHHBIX HCCIICOBAaHMI B 0OIACTH OMOJOTMU M MEIUIMHBI (KJIOHHPOBAHHE, UCKYCCTBEHHOE
OILJIOZIOTBOPEHUE, HATIPABICHHOE U3MEHEHNE TeHOMA U CO3JJaHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OymyIiel nmpodecCHOHaTbHON NESATENHHOCTH B OONACTH OMONOTHH, METUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHIIEBON MPOMBIIUICHHOCTH, YIIYOJISTh NMO3HABAaTCIbHBIA HWHTEPEC, HAIPABICHHBIH HAa OCO3HAHHBIH BHIOOD
COOTBETCTBYIOIIEH mpodeccud ¥ MPOAOKEHUE OHOIOTHYECKOro OO0pa3oBaHUs B OPTraHU3AIMSIX CPEAHEro Mpo(ecCHOHAIBHOTO U BBICIIErO
oOpa3oBaHws.

[IpenmMeTHbIE pe3ynbTaThl 0OCBOCHUS yueOHOTO peameTa «buonorus» B 11 knacce NOMKHBI OTPakaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON
KapTHHBI MUpPa, B TO3HAHUH 3aKOHOB MPHUPOJBI U PEIICHUH IKOJIOTHUECKHUX MPOOJIEM YEeIOBEUYECTBA, a TAK)KE B PEIIEHUU BOIPOCOB PALMOHAIBHOTO
MPUPOAOTIONB30BaHMs, U B (OPMHPOBAHUHM IICHHOCTHOTO OTHOIIECHUS K IPHPOIE, OOIIECTBY, YEIOBEKY, O BKJIAJAE POCCHICKHX U 3apyOesKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHY;

YMEHHE BIAJIETh CHUCTEMOH OHMOJIOTHYECKMX 3HAHWW, KOTOpas BKIIIOYAET OMNPEACICHHS M MOHMMAaHHE CYIIHOCTH OCHOBOIIOJAraroIInuX
OMOJIOrMYECKNX TEPMUHOB W MOHATHH (BHI, SKOCcHCcTeMa, Onocdepa), buonornueckue Teopun (dBontonnoHHas teopusi Y. JlapBruHa, CHHTETHYECKAS
Teopus »Boitouun), yueHus (A. H. CesepuoBa — o myTsx U HampasieHusx sBosouuu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbl (F€HETUYECKOTO
paBuoBecusi [x. Xapnu u B. Baitnbepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBuna (mMunumyma lO. JInbuxa, sKoIOrHUecKoil MUpamuIbl
SHEprum), runoressl (runoresa «mupa PHK» V. T'unbepra);



YMEHHE BIAJeTh OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHUS, HMCMOIB3YEeMbIMH B OHMOIIOTMYECKHX WCCIICOBAHUSAX KHUBBIX OOBEKTOB M
IKOCUCTEM (OITUCaHKe, H3MEPEHHE, HAOIOIEHHUE, YIKCIIEPHUMEHT), CIIOCO0AaMU BBISIBIICHUS M OIICHKH aHTPOTIOTEHHBIX N3MEHEHHUH B TIPUPO/IE;

YMEHHE BBIJCISITh CYIICCTBEHHBIC TPU3HAKH: BUIOB, OHOTEOIICHO30B, JKOCHUCTEM U OWOc]ephbl, CTAOMIU3UPYIONIETo, IBUXKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA, aJIONaTPUIECKOTO M CUMITaTPUIECKOTO BUI000Pa30BaHMS, BIUSHUS JABIDKYIUX CHJI 9BOJIFOIIMU HAa TEHO(OHT
MOMYJISALNHN, IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpefie 0OUTaHusl, YepeIOBaHUS HAPABICHHH HBOJIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B
IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXKIY MPOIECCAMHU HBOJIOLWHU, IBMKYIIMMH CHJIAMHA AHTPOIIOT€HE3a, KOMIOHEHTAMHU Pa3IuIHBIX
HKOCUCTEM U TIPUCTIOCOOIICHUSIME K HUM OPTraHU3MOB;

YMEHHE BBISBISITH OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHUCIIOCOOICHHOCTh BHIIOB K Cpelie OOUTaHwMsl, aOHOTHYECKUX U OMOTHYECKUX
KOMITOHEHTOB 3KOCHCTEM, B3aMMOCBSI3el OPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX N3MEHEHHI B DKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO i CHMBOJIMKY IS JOKA3aTeIhCTBA POJCTBA OPTaHU3MOB
pasHBIX CHUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB M CpeIbl OOWTAHWsS, CIUHCTBA YEJIOBEYECKHX pac, HEOOXOAMMOCTH COXpPaHCHHUS
MHOT000pa3¥si BUIOB U SKOCUCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS MPUPOIBI U YEIOBEUECTBA,

YMEHHE pemarth OMOJIOTUYECKHE 3a/1aui, BBISABIATH MPUYNHHO-CIICACTBEHHBIE CBSI3U MEXIY HUCCICAYEMBIMU OHOJIOTUYCCKUMH TPOIIeCCaMu U
SIBIICHUSIMU, JIeJIaTh BBHIBOJIBI M TIPOTHO3BI HA OCHOBAHUHU MOMYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATH JTJA0OPATOPHBIE M MPAKTHYECKHE PabOThI, COOMIOAATh MpaBmUiia MpH padoTe ¢ y4eOHBIM U Tab0pPaTOpHBIM 000PYIOBAaHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMH CpEICTBAMHU, (DOpPMyIUpys I[eNb HCCIEAOBaHUS, AHAITU3UPOBATH
TIOJTYYCHHBIC PE3YJIBTAThI U JICJIaTh BHIBOJIBI;

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEIOBATEIBCKON paboTe MO OMOJOTUU, IKOJIOTHH M MEIUIIMHE, TIPOBOJUMOI Ha 0a3e MIKOJbHBIX HAYYHBIX
00IIeCTB, U IMTyOIIMYHO MPEICTABISATH MOyUYEeHHBIE PE3yIBTaThl HA YYCHHYECKUX KOH(EPEHIUX;

YMEHHE OIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHHUH JKU3HH, YEJIOBEKAa M YEJOBEYECKUX pac, O MPHUUMHAX, IMOCIEICTBUAX U CIOCO0axX
MpeA0TBpaIeHUs T100adIbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymeld mpodecCHOHANBLHON  JeATeNbHOCTH B oOmacth  OWONIOTHH, OSKOJOTHH,
MPUPOAOTIONB30BAHUS, MEJAWIUHBI, OWOTEXHOJOTHH, IICUXOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SIMCTBA, MHINEBOW MPOMBINIICHHOCTH, YIIyOJIAThH
MO03HABATENLHBIM WHTEPEC, HAMPABICHHBI HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOPECCUU U MPOAODKEHUE OMOIOTHYECKOT0 00pa3oBaHuUs B

OpraHHU3aIUsIX CPeTHEro MPOPECCHOHATBHOTO U BBICIIIET0 00pa30BaHHUsL.
TEMATNYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHWe pa3genos 1 TemM NporpaMmmbl KonuyectBo YyacoB ONEeKTPOHHbIE (UNdpoBbLIE)
n/n Bcero| KoHTponbHble lMpakTnyeckune obpasoBaTenbHbie pecypchl
paboTbl paboThbl
1 Buonorus kak Hayka 1 0 0
2 XKuBble cUCTEMbI U UX N3yYeHne 2 0 0




Ne HanmeHoBaHue pa3genoB 1 TEM NpPorpaMmmbl KonunyectBo yacos ONEeKTPOHHbIEe (UM poBbIE)
n/n Bcero| KoHTposnbHble MpakTnyeckune obpazoBarTenbHble pecypchl
paboTbl paboTbl
3 Buonorus knetkm 2 0 0.5
4 XuMunyeckasa opraHmsaums KNneTku 10 0 1
5 CTpoeHune 1 OyHKLUKN KIETKN 8 1 2
6 O6meH BeLLEeCcTB 1 NpeBpaLLEHNe 3HEPTUN B 9 0 1
KneTke
7 HacnencrteBeHHaa nHdopmauusa n peanusaumus 9 0 0.5
€€ B KeTke
8 YKM3HEHHbIN LMK KNETKN 6 0 1
9 CTpoeHune 1 byHKUUN opraHn3MmoB 17 0 1.5
10 [PasmHOXeHne n pa3BuTMe OpraHM3mMoB 8 1 1.5
11 [leHeTuka — Hayka O HacneaCTBEHHOCTU U 2 0 0.5
N3MEHYNBOCTM OPraHN3mMoB
12 |3aKOHOMEPHOCTM HACNEACTBEHHOCTU 10 0 1
13 |[3aKOHOMEPHOCTU N3MEHYNBOCTU 6 0 1
14  |[[eHeTnka Yenoseka 3 0 0.5
15 |[Cenekums opraHn3moB 4 0 1
16 |bmnoTexHonorus n cuHTeTnyeckas buonoruns 4 0 0
17 |PesepBHOE Bpem4 1 1 0
OBLEE KONMMYECTBO YACOB MO NMPOIrPAMME 102 3 13
11 KJIACC
Ne HanmeHoBaHue pa3genoB 1 TEM NPorpaMmmbl KonunyectBo yacoB OnNeKTPOHHble (UMdpOoBbIE)
n/n Bcero| KoHTporbHble MpakTunyeckme obpasoBaTenbHble pecypchl
paboThbl paboThl
1 3apoxaeHue n pasBuTUE 3BOSIOLUMOHHBIX NpeacTaBneHnn | 4 0 0
B GBuonorum
2 Mwukpoasosnouna n eé pesynesraThl 14 0 2




Ne

HaunmeHoBaHve pasgenos n Tem nporpaMmbl

KonunyecTtBo 4YacoB

ONeKTPOHHbIE (LNMdPOBLIE)

n/n Bcero| KoHTporibHble [MpakTnyeckme obpasoBaTenbHble pecypchl
paboThl paboTbl
3 MakpoaBontounsa n eé pesynsraThbl 6 1 0
4 lMpoucxoxaeHne n pasBuTmE XN3HK Ha 3emne 15 0 1.5
5 IMpoucxoxaeHne YyenoBeka — aHTPoOMNnoreHe3 10 1 1
6 OKONorms — Hayka 0 B3aMMOOTHOLLEHUAX OPraHn3MOB U 3 0 0.5
HaZOpraHU3MeHHbIX CUCTEM C OKpYXatoLLen cpenomn
7 OpraHusmbl 1 cpega obutaHns 9 0 1.5
8 JKonorvst BUAOB 1 NONynsaumm 9 0 0.5
9 3Konormsa coobLLEeCcTB. QKONOrM4Yeckne CUCTeMbI 12 0 0.5
10 |Buocdepa — rnobanbHas akocuctema 6 0 0
11 |YenoBek n okpyxatowiasa cpena 6 0 0
12 |PesepBHOe Bpems 8 1 0
OBLEE KONMMYECTBO YACOB MO NPOrPAMME 102 3 7.5
MOYPOUYHOE IMJIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonnyectBo YyacoB HaTta ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | U3yveHus LnppoBble
paboThl paboThi obpasoBaTenbHble
pecypchl
1 Buonorusa kak komnnekcHasa Hayka U Kak YacTb 1 0 0
CoBpeMeHHOro obuiecTea
2  |PKuBble cuctembl 1 UX CBOUCTBA 1 0 0
3  |YpoBHeBas opraHusaums XMBbIX CUCTEM 1 0 0
4 |AcTopus OTKPbITUSA U U3yYeHUs KNneTkn. KnetodHasa Teopus 1 0 0
5 |MeToabl MONEKynApHON 1 KNeTo4YHOW Bruonorun. 1 0 0.5
MpakTuyeckasa paborta «M3yvyeHne MeTogoB KNETOYHOM




Ne Tema ypoka Konn4yecTtso yacoB Hata ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3y4eHns LmppoBble
paboThbl paboThl obpasoBaTenbHble
pecypchl
BGuonoruun (xpomaTorpadus, anekTpodopes,
anddepeHumansHoe ueHTpudyrnposaHue, MNMLP)»
6  |Xummyeckunin coctaB KNeTku 1 0 0
7 MwuHepanbHble BELLLECTBA KIETKN, nx Bruonormyeckasi posb 1 0 0
8  |OpraHudeckne BewecTBa knetkn — 6enku. JlabopaTtopHas 1 0 0.5
pabota «O6Hapy>xeHne 6enkoB C MOMOLLbI Ka4eCTBEHHbIX
peakumnmn»
9 CsowcTBa, knaccudpumkaumsa n yHkumm 6enkos 1 0 0
10 |OpraHuyeckune BeLecTBa KNeTkn — yrnesoabl 1 0 0
11 |OpraHnyeckue BewecTBa KNeTknm — nunuabl 1 0 0
12 |HyknewnHoBble kucnotbl. QHK n PHK. JTabopaTtopHasa pabota| 1 0 0.5
«MccnenoBaHne HyKNENHOBBIX KACNOT, BblOENEHHbIX U3
KNeToK pasnnyHbIX OpraHn3moB»
13 |CtpoeHue n pyHkummn ATO. [pyrne Hykneosngtpudocdartbl| 1 0 0
(HT®D)
14 |CekBeHupoBaHue OHK. MeTogbl reHOMUKM, 1 0 0
TPAHCKPUNTOMMUKN, MPOTEOMUKHN
15 |MeTtoabl CTPYKTYpHON Gronornmn 1 0 0
16 [Tunbl kneTok. MNMpokapunoTnyeckas KneTka 1 0 0
17 |CTpoeHune aykapmoTmyeckomn knetku. MNpaktnyeckasa paborta | 1 0 0.5
«W3yyeHne cBONCTB KNETOYHON MEMBpPaHbI»
18 |[MoBepxHOCTHbIM annapart KrneTku 1 0 0
19 |OgHomeMbpaHHble opraHonabl KneTku. MNpakTunyeckas 1 0 0.5

pa60Ta «I/I3yqu|/|e OBNXEHUA LnuTonia3mbl B
pacCTUTENbHbIX KINEeTKax»




Ne Tema ypoka Konn4yecTtso yacoB Hata ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3y4eHns LmppoBble
paboThbl paboThl obpasoBaTenbHble
pecypchl
20 |lMonyaBTOHOMHbIE OpraHOMAbI KNETKU: MUTOXOHAPUN, 1 0 0.5
nnactugbl. JlabopatopHas pabota «W/ccnegosaHne
nnasmonuaa n gennasmonunaa B pacTUTENbHbIX KIETKax»
21 |HemembpaHHble opraHonabl KNEeTKK 1 0 0
22 |CTpoeHune n yHKUMn sapa 1 0 0
23 |CpaBHuTENbHas XxapakTepucTmKa KrneTok 3yKapuorT. 1 0 0.5
JTabopatopHasa paboTta «M3y4yeHne CTpoeHUs KNeTok
pasnn4YHbIX OPraHN3mMoB»
24 [AccumMmmnnauma n QUCCUMUNALNS — OBEe CTOPOHbI 1 0 0
meTabonuama. Tunbl obmeHa BellecTB. JlabopaTtopHas
paboTa «M3yyeHne KaTanmTn4eckom akTMBHOCTU
depMEHTOB (Ha NpMMepe aMmmnnasbl v Katanasbl)»
25 |PepMeHTaTMBHbIN XapakTep peakuumn KneToYHOro 1 0 0.5
meTabonmama. JlabopatopHas pabota «M3ydeHne
dhepMeHTaTMBHOIO pacLuenneHnsi Nnepokcuaa Bogopoaa B
PaCTUTENbBHbIX M XXMBOTHbIX KNETKaX»
26 |benkn-aktuBaToOpbl U BENKN-MHIMOUTOPLI 1 0 0
27 |ABTOTPOOHLIN TUM OOMEHa BELLECTB 1 1 0
28 |PoTocuHTES 1 0 0
29 [XemocuHTes. JlabopaTtopHas pabota «CpaBHeHMe 1 0 0.5
npoueccoB POTOCUHTE3A U XEMOCUHTE3A»
30 |AHaspobHble opraHnambl. Buabl 6poxeHus. JlabopaTopHas 1 0 0
paboTta «CpaBHEHME NPoLIECCOB BPOXEHUSA U ObIXaHUA»
31 [A3pobHble opraHn3mbl. ATanbl AHEPreTMYeCKoro obmeHa 1 0 0
32 |OHeprus membpaHHOro rpagneHTa npoToHoB. CuHTes ATO: 1 0 0

pabota NnpoToHHON AT®-cnHTa3bI




Ne Tema ypoka Konn4yecTtso yacoB Hata ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3y4eHns LmppoBble
paboThbl paboThl obpasoBaTenbHble
pecypchl
33 [Peakumn maTpuyHOro cuHTE3a 1 0 0
34 |TpaHckpunumsa — maTpudHbIi cuHTed PHK 1 0 0
35 [TpaHcnauus v eé atanbl 1 0 0
36 |KogmpoBaHune amunHokmcnot. Ponb pubocom B GuocnHtese 1 0 0
Genka
37 |OpraHusaumsa reHoma y NnpoKapuoT 1 ayKapuoT 1 0 0
38 |MonekynsipHble MexaHU3Mbl 3KCMPECCUN FeHOB Y ayKapuoT 1 0 0
39 |Bupycbl — BHEKNETOYHbIE (POPMbI XXMU3HU N obnuraTHble 1 0 0.5
napasutbl. lNpakTnyeckas paborta «Co3gaHme mogenu
BMpyCa»
40 (BupycHble 3aboneBaHusi YeNoBeKa, XXMBOTHbIX, PaCTEHUN 1 0 0
41 |HaHoTexHonornm B 6uonorum u MeguumnHe 1 0 0
42 PKU3HEHHbIN LMK KNETKN 1 0 0
43 |MaTpuyHbiv cuHTes [HK 1 0 0
44 | Xpomocomsl. JlabopaTtopHas pabota «M3yyeHme xpomocom | 1 0 0.5
Ha roTOBbIX MUKpOMpenapaTax»
45 |[JeneHne KNneTkn — MmnTo3 1 0 0
46 |Tvnbl kNeTtok. KapnoknHes n umtokunHes. JlabopatopHas 1 0 0.5
pabota «HabnogeHne MnTosa B KneTkax KOHYMKa KopeLuka
nyka (Ha rotoBbIX MUKponpenaparax)»
47  [Perynsaums XXM3HEHHOrO LMKa KNeTok 1 0 0
48 |OpraHuam Kak eguHoe Lernoe 1 0 0
49 |TkaHu pacteHun. JlabopaTtopHas pabota «M3yyeHune TkaHen| 1 0 0.5

pacTteHumn»




Ne Tema ypoka Konn4yecTtso yacoB Hata ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3y4eHns LmppoBble
paboThbl paboThl obpasoBaTenbHble
pecypchl
50 |TkaHu XMBOTHbIX 1 YenoBeka. JlabopaTtopHasa paboTa 1 0 0.5
«M3yyeHne TKaHen XMBOTHbBIX»
51 |OpraHbl. Cuctembl opraHoB. JlabopaTopHas paboTa 1 0 0.5
«W3y4yeHne opraHoB LBETKOBOIO pacTeHUs»
52 |Onopa Tena opraHM3MoB 1 0 0
53 |dBwxeHne opraHM3mMoB 1 0 0
54 [[NMuTaHne opraHn3moB 1 0 0
55 [[NMnTaHMe NO3BOHOYHbLIX XMBOTHbIX. [ULeBapnTensHas 1 0 0
cucTemMa yeroBeka
56 |dbixaHne opraHn3mMoB 1 0 0
57 |dbixaHne NO3BOHOYHbIX XXMBOTHbIX 1 YernoBeKa 1 0 0
58 |TpaHcnopT BELLECTB Y OpraHM3mMoB 1 0 0
59 [KpoBeHOCHasi cuctema No3BOHOYHbLIX XMBOTHbIX 1 YenoBeka| 1 0 0
60 [BblgeneHwe y opraHM3moB 1 0 0
61 [3awmTa y opraHn3mos 1 0 0
62 [MIMMyHHas cuctema Yenoseka 1 0 0
63 |PasgpaxumocTb 1 perynauus y opraHM3moB 1 0 0
64 |'ymoparnbHas perynaumnsa n SHOOKPUHHAA cuctema 1 0 0
XKMBOTHbIX 1 YernoBeka
65 |PopMbl pa3sMHOXEHWSI OPraHM3MOB 1 0 0
66 [[lonoBoe pasmMHOXeHne 1 1 0
67 |Menos 1 0 0
68 |FameToreHes. O6pa3oBaHMe 1 pas3BUTME MNONOBbLIX KITETOK. 1 0 0.5

JTabopaTopHas pabota «N3yyeHne CTpoeHus NosnoBbIX

KIMETOK Ha roTOBbIX MUKpOripenaparax»




Ne Tema ypoka Konn4yecTtso yacoB Hata ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3y4eHns LmppoBble
paboThbl paboThl obpasoBaTenbHble
pecypchl
69 |MHguBugyanbHoe pa3BuTne opraHM3MoB — OHTOreHes3 1 0 0
70 |3aknagka opraHoB 1 TKaHeW M3 3apOabllLEBbIX FIMCTKOB 1 0 0
71 |PocT n passutune xmBOTHbIX. JTabopaTopHasa paboTa 1 0 0.5
«BbIsiBNeHne npnsHakoB CXOACTBa 3apofblLllen
NMO3BOHOYHbIX >XMBOTHbIX»
72 |PasamHOXeHue n pas3BuTtne pacteHuin. JlaboparopHas 1 0 0.5
pabota «CTpoeHne opraHoB pa3MHOXEHNS BbICLUNX
pacTeHNn»
73 [cTtopusa cTaHOBNEHNA U PasBUTUSA NTEHETUKM KaK HayKu 1 0 0
74 |OCHOBHbIE NOHATMA U CUMBOIbI reHeTUKN. JlTabopatopHas 1 0 0.5
paboTta «[Jpo3oduna Kak 06 bEKT reHeTUYECKMX
ncecnegoBaHnUn»
75 |3aKOHOMEPHOCTU HacregoBaHUs MPU3HAKOB. 1 0 0.5
MoHornbpuaHoe ckpewmBaHue. lNpakTnyeckasa paboTa
"M3yyeHune pesynsratoB MOHOMMOPUOHOTO CKPELLMBAHNS Y
aposousibl”
76 |LnTonornyeckme oCHOBbI MOHOrMOPUOHOIO CKpeLMBaHUS 1 0 0
77 |AHanuaupyollee ckpelmsaHue. HenonHoe 1 0 0
JOMUHUPOBaHME
78 |durnbpuaHoe ckpewmsaHue. lNpaktnyeckas pabota 1 0 0.5
«M3yyeHmne pesynbratoB AUrMbpnaHOro CKpeLLmBaHns y
Apo30usibi»
79 [UuTonornyeckme oCHOBbI AUTMOBPUOHOIO CKpeLLMBaHNA 1 0 0
80 |CuenneHHoe HacregoBaHWe NPU3HAKOB 1 0 0
81 [XpomocomHas Teopusi HacnNeaCTBEHHOCTH 1 0 0
82 |l'eHeTnka nona 1 0 0




Ne Tema ypoka Konn4yecTtso yacoB Hata ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3y4eHns LnppoBble
paboThbl paboThl obpasoBaTenbHble
pecypchl
83 |leHOTWMN Kak LenocTHas cuctema 1 0 0
84 [[eHeTn4ecKkni KOHTPOMb Pa3BUTUS PACTEHNI, XXNBOTHbIX U 1 0 0
yenoseka
85 [A3meHumBOCTb NpU3HaKoB. Buabl N3MeH4YnBOCTH 1 0 0
86 [MogudmrkaumoHHas M3MEHYMBOCTb 1 0 0
87 |BapuauunoHHbIV pag 1 BapnaunoHHas Kpusasi. 1 0 0.5
JlabopaTtopHas paboTa «/ccnegoBaHne 3akOHOMEPHOCTEN
MOANJUKALMOHHOW U3MEHYMBOCTU. [TocTpoeHne
BapmMauMoOHHOro psiga 1 BapMaunoHHOW KPUBON»
88 |leHoTUNM4Yeckas n3MeH4YnBOCTb. KomOnHaTnBHas 1 0 0
N3MEHYMBOCTb
89 |MyTaumoHHasa nameH4MBoCTb. [1pakTnyeckas paborta 1 0 0.5
«MyTtaunn y aposousibl (Ha roTOBbLIX MUKpoNpenapaTax)y»
90 |3akOHOMEPHOCTM MYTALMOHHOIO npolecca. dnureHetnka n | 1 0 0
ANUreHOMMKa
91 |leHeTuka yenoseka. [NpakTnyeckas pabora «CocrtaBneHue 1 0 0.5
1N aHann3 poaoCrIOBHONY
92 |MeToabl MEOUNLIMHCKON reHETUKN 1 0 0
93 |3HayeHne MeanLMHCKOWN rEeHETMKM B NpeaoTBpaLLEHUMN U 1 1 0
nevyeHnn reHeTMYecknx 3abonesaHnn Yenoseka
94 |OcHoBHble NOHATUSA cenekuuun. JlTabopaTopHas paboTa 1 0 0.5
«M3yyeHmne copToB KynbTypHbIX pacTEHWUA N NOPOL,
AOMALLHMX KUBOTHbLIX»
95 |MeTtoabl cenekumoHHom paboTel. JlabopaTopHasa pabota 1 0 0.5

«M3yyeHne meToooB cenekuum pacTeHnn»




Ne Tema ypoka Konn4yecTtso yacoB Hata ONEeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3y4eHns LnppoBble
paboThbl paboThl obpasoBaTenbHble
pecypchl
96 [docTmkeHna cenekumm pacTeHUN U XUBOTHbIX. 1 0 0
[MpakTnyeckas pabota «[lMprBMBKa pacTeHUn»
97 |CoxpaHeHue, n3y4yeHne n NCrnorb3oBaHNe reHeTU4eCKnX 1 0 0
pecypcoB
98 |bmoTexHonorus Kak Hayka n otpacrib Npon3BoacTBa. 1 0 0.5
MpakTuyeckas pabota «M3yvyeHmne o6GbEKTOB
BroTexHonornmny
99 |OcHoOBHbIE HaNpaBMneHNsa CUHTETUYECKON Bronormm 1 0 0
100 |[XpoMocoMHaa 1 reHHasa MHXeHepust 1 0 0
101 |MeguunHckme GuoTexHonornm 1 0 0
102 |Pe3epBHbIn ypok. [NoBTOopeHue, 0606LeHne, 1 0 0
cucTemaTmsaumst 3HaHUN
OBLEE KONMMYECTBO YACOB MO NPOIrrPAMME 102 3 13.5
11 KJIACC
Ne Tema ypoka KonuyecTtBo 4YacoB [ara OnNEKTPOHHbIE
n/n Bcero| KoHTponbHble | [NMpaktuyeckue | U3yHeHUA undposbie
paboTh paboThl obpasoBaTernbHble
pecypchl
1 OBontoumoHHas Teopus Y. [lapsuHa 1 0 0
2  |Oswxywme cunbl asontounmn Bugos no Y. lapsuHy 1 0 0
3 |bopbba 3a cylLiecTBOoBaHME, ECTECTBEHHLIN U 1 0 0
NCKYCCTBEHHbI OTOOP
4  [PopmupoBaHME CUHTETUYECKOW TEOPUN IBOSTHOLINN 1 0 0
5 OTanbl 3BOSIOLMOHHOIO npoLecca: MUKPOIBOMIOLNA U 1 0 0
MaKpO3BOOLMS
6 Monynauua — anemeHTapHas eanHuLa 9BOMLMN 1 0 0




Ne Tema ypoka KonnyectBo Yyacos HaTta ONeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | N3y4eHNs uncppoBble
paboThbl paboThl obpasoBatenbHble
pecypchl
7  |3aKkoH reHeTn4eckoro pasHoBecus [x. Xapau, B. 1 0 0.5
BanH6epra. JlabopatopHaa pabota «BbisgBneHue
N3MEHYMBOCTM Y ocoben ogHoro Buaa»
8 |OnemeHTapHble dakTopbl 3BONOLMN 1 0 0
9  |Oddekt ocHoBaTens. ekt OyTbINOYHOrO ropnbillKka 1 0 0
10 [Murpaumun. M3onsumm nonynsumin: reorpaduyeckas, 1 0 0
Guonornyeckas
11 |EcTecTBeHHbIV 0TOOP — HanpaBnAwLWUn dakTop asonouumn| 1 0 0
12 |MNonosow ot6op 1 0 0
13 |MpucnocobneHHOCTb OpraHM3MoB Kak pesynbraTt 1 0 0.5
MUKpoaBonoumun. JTabopaTtopHasa paboTa «MN3yyeHne
apomMopd030B 1 ngmuoagantauumn y pacteHum 1 KMBOTHbIX»
14 |Mpumepbl npucnocobneHnin y opraHM3moB: 1 0 0.5
Mopdbonornyeckune, uanonornyeckne, buoxmmmyeckme,
noesegeH4eckue. JlabopatopHaa pabota «[l1pucnocobneHus
OpraHn3moB N NX OTHOCUTENbHAasA LenecoobpasHOCTb»
15 |Bwua, ero kputepumn n cTpyktypa. JllabopatopHasa pabota 1 0 0.5
«CpaBHeHne B1A0B Mo MOPGOSIOrM4eCKoMyY KpUTEPUIO»
16 |CTpykTypa BMaa 1 0 0
17 |BupooobpasoBaHue Kak pesynsrat MUKPO3BOMOLUM 1 0 0
18 |CBA3b MUKPOIBOMNOLNN U ANMAEMNOSIOTNN 1 0 0
19 |Makpoasontouus. lNaneoHTonorn4yeckne MeToabl N3yveHus 1 0 0
3BOnoUMn
20 |Buoreorpaduyeckne MeToabl N3yHeHUsa 3BOSIOLNN 1 0 0




Ne Tema ypoka KonnyectBo Yyacos HaTta ONeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | N3y4eHNs uncppoBble
paboThbl paboThl obpasoBatenbHble
pecypchl
21 |OmOBpuronormyeckne n cpaBHUTENBHO-MOPKONOrMyeckune 1 0 0
METOAbl U3YyYEeHUS 3BOMNOLNN
22 |MonekynspHo-reHeTnyeckme, bBUOXMMn4eckme u 1 0 0
MaTemaTU4eckme MeTodbl N3y4eHus IBONIOLMUN
23 |OOwme 3aKOHOMEPHOCTIN SBOMOLNK 1 0 0
24 |ApanTuBHasa pagnaumsa. HepaBHOMEPHOCTb TEMMOB 1 0 0
9BOMOLMN
25 |Hay4dHble rmnoTesbl NPOUCXOXKAEHNSA XU3HN Ha 3emne 1 0 0
26 |JoHay4Hble npeacTaBneHnsa 0 3apoXXaAEeHUN XXU3HU 1 0 0
27 |OcCHOBHbIE 3Tanbl HEOPraHN4YeCKON 3BOMOLNN 1 0 0
28 [[MnoTesbl 3apoXaeHNA KU3HN 1 0 0
29 |Wctopusa 3emnun n metoabl eé€ ndyyeHus. JlabopatopHas 1 0 0.5
paboTta «N3y4yeHne n onmcaHme NcKkonaemMblx OCTaTKOB
OPEBHMX OPraHN3MOBY
30 [HavanbHble 3Tanbl OpraHN4YecKon 3BOMOLMN 1 0 0
31 |9Bontounsa aykapuot 1 0 0
32 |OcHOBHbIe 3Tarbl 3BOMOLMM PACTUTENBHOIO MUpa. 1 0 0.5
MpakTuyeckasa paborta «M3yuyeHme ocobeHHOCTEN CTPOEHMS
pacTeHWUn pasHbIX OTAENOB»
33 |OcHoBHbIe aTanbl 3BOMOLMM XXMBOTHOIO MMpa 1 0 0
34 [OBontoums xmBoTHbIX. MNpakTnuyeckas pabora «M3yveHme 1 0 0.5
0COBEHHOCTEN CTPOEHNSI MO3BOHOYHbBIX XXUBOTHBIX»
35 |Pa3BuTure XnN3HN HaA 3emrie No apam u nepuogam 1 0 0
36 [MaccoBble BbIMMpaHUSA — 3KONOrmM4yeckue Kpusnchbl 1 0 0

MPOLLIOro




Ne Tema ypoka KonnyectBo Yyacos HaTta ONeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | N3y4eHNs uncppoBble
paboThbl paboThl obpasoBatenbHble
pecypchl
37 |COBpPEMEHHbIN 3KONMOTMYECKUIN KPU3NC, Er0 0COOEHHOCTU 1 0 0
38 [CoBpemeHHas cnctema opraHM4Yeckoro NpoLUIoro 1 0 0
39 |OcHOBHbIE CUCTEMATUYECKMNE TPYNMbl OPraHM3MOB 1 0 0
40 [AHTpononorna — Hayka o YenoBeke 1 0 0
41 |Pa3BuTue npeactaBneHnit 0 NPOMCXoXaeHNN YenoBeka 1 0 0
42 [MecTo yernoBeka B CUCTEME OpPraHN4YecKoro Mmpa. 1 0 0.5
JTabopaTopHas paboTa «MN3yyeHne 0CoGEHHOCTEN CTPOEHUS
cKenerta YyenoBeka, CBA3aHHbIX C NPAMOXOXAEHNEM»
43 |dBuXyLimMe cunbl aHTponoreHesa 1 0 0
44 (CoOoTHOLLEHNE BMONOrNMYECKNX U coLmanbHbIX hakTopoB B 1 0 0
aHTpornoreHese
45 |OcHOBHblE CTaguMn aHTponoreHesa 1 1 0
46 [ManeoreHeTuka n naneoreHoMuKa 1 0 0
47 (OBonouns COBPEMEHHOIO YenoBeka 1 0 0
48 |Yenoseueckune pachbl. [MpakTnyeckasn pabota «N3yyeHne 1 0 0.5
9KOMOrnMyecknx agantawlmm YenoBeka
49 [MexgucumnnmHapHble METOAbl aHTPOMNOIOrnmn 1 0 0
50 |3apoxageHue n pasBuTrE IKONOrmm 1 0 0
51 |Metoabl akonoruun. JlabopaTtopHas pabota «N3yyeHune 1 0 0.5
METOA0B 9KONOrMYeCcKnX NCCrnegoBaHnny
52 |3Ha4yeHme 3KonorM4Yecknx aHaHUM ons Yyernoseka 1 0 0
53 [Okonorndeckmne daktopbl 1 0 0
54 |ABbuoTtunyeckme caktopbl. CBET Kak 3KONOrMyeckmi aktop. 1 0 0.5

JlabopaTtopHas paboTa «BbisBneHme npucnocobneHmi
OpPraHM3MOB K BIUSIHUIO CBETa»




Ne Tema ypoka KonnyectBo Yyacos HaTta ONeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | N3y4eHNs uncppoBble
paboThbl paboThl obpasoBatenbHble
pecypchl
55 [ABuoTtuyeckme cakTopbl. TemnepaTypa Kak 3KONorn4eckum 1 0 0.5
dakTop. JllabopatopHas paborta «BbissBneHne
NpMCcNocoBneHnin opraHM3MOB K BIUSIHUIO TeMnepaTypbI»
56 |[ABbuoTtnyeckune dakTopbl. BnaxHOCTb Kak 3KONOrmM4ecKknn 1 0 0.5
dakTop. JlabopaTtopHasa pabota «AHaToMuyeckmne
0COBEHHOCTWN pacTeEHUN N3 pasHbIX MECT OOUTaHNSA»
57 |Cpeabl obutaHnsa opraHn3MoB 1 1 0
58 |buonornyeckne puTmbl 1 0 0
59 [KusHeHHble hopMbl OpraHM3mMoB 1 0 0
60 |BbuoTtudeckue dakTopsbl 1 0 0
61 |3Ha4yeHne BnoTrnyecknx B3anMoaencTemm ans 1 0 0
CyLEeCTBOBaHUSA OpPraHn3MoB B cpee obuTaHus
62 |Okonornyeckne xapakTepmUCTUKN NONynsunm 1 0 0
63 |OcHoBHbIE NokasaTenu nonynauun: YUCNEHHOCTb, 1 0 0
NMOTHOCTb, BO3pacTHasa 1 NonoBasa CTPyKTypa
64 |OcHoBHbIE NOKasaTenu nonynauun: poxagaemMocTb, NpupocT, | 1 0 0
TeMn pocTa, CMEPTHOCTb, MUrpaL
65 |Okonornyeckas CTpykTypa nonynsaumm 1 0 0
66 |dvHamwuka nonynsaumm n e€ perynsaums 1 0 0
67 |KpuBble pocTa YmcreHHocTn nonynsaumn. Kpmeble 1 0 0
BblXMBaHUS
68 |Okonornyeckas Huwa Buaa. JlabopatopHasa pabota 1 0 0.5
«[lMprcnocobnennsa cemMsaH pacTeHUN K pacceneHunio»
69 |Bug kak cuctema nonynsaumm 1 0 0
70 |3aKOHOMEPHOCTM NOBEAEHUSI Y MUTPALIA XXUBOTHbBIX 1 0 0




Ne Tema ypoka KonnyectBo Yyacos HaTta ONeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | N3y4eHNs uncppoBble
paboThbl paboThl obpasoBatenbHble
pecypchl
71 |CoobLiecTBo opraHn3MoB — OMOLIEHO3 1 0 0
72 |OkocuctemMa Kak OTKpbiTas cuctema 1 0 0
73 [KpyroBopoOT BeLeCTB M NOTOK 3HEPTNN B SKOCUCTEME 1 0 0
74 |OCHOBHbIE NokasaTenn 3KOCUCTEMBbI 1 0 0
75 [Okonornyeckne nupamuabl 1 0 0
76 [I3meHeHna coobLlectB — Cykueccum 1 0 0
77 |MpupOaHbIE 3KOCUCTEMBI. JKOCUCTEMBI 03€EpP U PeEK. 1 0 0
OKOCUCTEMbI MOPEN M OKEAHOB
78 |MpnpoaHble 3KOCUCTEMBI. JKOCUCTEMbI TYHAP, NIECOB, 1 0 0
cTenen, NycTblHb
79 |AHTPONOreHHbIe 3KOCUCTEMbI 1 0 0
80 [|Ypboakocuctemsl. Npaktnyeckasa pabota «M3ydeHne u 1 0 0.5
onucaHme yp60o3KocucTeMbI»
81 |3akoHOMepHOCTUN (hOPMMPOBAHMS OCHOBHbIX 1 0 0
B3aMMOAENCTBUA OPraHM3MOB B 9KOCMCTEMAX
82 |MexaHu3Mbl BO3OENCTBUSA 3arpAa3HEHUIN pa3HbIX TUMOB Ha 1 0 0
cybopraHmameHHOM, OpraHM3MEHHOM, NONyNsLUMOHHOM U
9KOCUCTEMHOM YPOBHSAX
83 |buoccepa — obuiennaHetapHasa obonoyka 3emnm 1 0 0
84 |YueHune B. . BepHagckoro o 6uocdepe 1 0 0
85 |3akoHOMepHOCTHM cyulecTBoBaHNA Buocdepsbl 1 0 0
86 |KpyroBopoTbl BELLECTB N BUOreOXMMNYECKNE LINKNbI 1 0 0
87 |3oHanbHOCTb Guocdepbl. OCHOBHbIE GUOMbI CyLLIN 1 0 0
88 |YcTonumBocTb Brnocdepsbl 1 0 0
89 |Okonornyeckune KpU3nchl 1 NX NPUYNHLI 1 0 0




Ne Tema ypoka KonnyectBo Yyacos HaTta ONeKTPOHHbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | N3y4eHNs uncppoBble
paboThbl paboThl obpasoBatenbHble
pecypchl
90 |Bosgencrteue Yenoseka Ha buocgepy 1 0 0
91 |AHTpONOreHHoe BO34eNCTBME Ha pacTUTESbHbIN U 1 0 0
KMBOTHbIA MUP
92 |OxpaHa npupoapl 1 0 0
93 |OCHOBHbIE MPUHLMMNBI YCTOMYMBOIO pa3BUTUA vyernosedectsa| 1 0 0
N npupoabl
94 |PaunoHanbHoe npnpoaononbL3oBaHNE N CoOXpaHeHne 1 0 0
Bronornyeckoro pasHoobpasus 3emnu
95 |O606LweHre no Teme «MuKpo3IBONOLNA 1 €€ pe3ynbTaTbi» 1 0 0
96 |0606LweHne no Teme «MakpoaBonums 1 eé pesynsratbl» 1 0 0
97 |0606LweHne no Teme «lMponcxoxageHne n pasBuTmE XU3HNU 1 0 0
Ha 3emne»
98 |0606LweHne no Teme «lponcxoxageHne YyenoBeka — 1 0 0
aHTPOMOreHes3»
99 |0606LeHe NO TeME «IKOMOrnsa — Hayka o 1 0 0
B3aMMOOTHOLUEHUAX OPraHN3MOBY»
100 [O606LwweHne no Teme «OpraHnambl 1 cpega obuTaHna» 1 0 0
101 |O606LeHme No TeMe «OKONOrnsa BUAOB U NONYNALNAY 1 0 0
102 |O606LweHne no Teme «brnocdepa — rnobanbHas 1 1 0
aKocMcTeMa»
OBLEE KONMMYECTBO YACOB MO NMPOIrPAMME 102 3 7.5

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA




METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



