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MMOSICHUTEJIbHAS 3AITIMCKA

[Iporpamma mo yueOHOMy mnpenmery "buonorms" (nmamee - Oumonorust) Ha YpOBHE CpEJHETO OOIIEero
oOpa3oBanus paspaboraHa Ha ocHoBe DemepampbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obOpa3oBaHWH B
Poccuiickoit @enepanum», @PI'OC COO, Konuenuu npenogaBanus yaeOHoro npeamera «bHomorus» 1 0OCHOBHBIX
TIOJNIOKEHNH (enepaibHOl paboyeil mporpaMMbl BOCIIHUTaHUS.

VYuebnsiii mpeamer «buonorus» yrayonénnoro ypoBHst m3ydenus (10—11 kmaccel) sBisieTcss OfHUM U3
KOMITOHEHTOB TIpeaMeTHOH obnactu «EcrecTBeHHO-HayuHble TpenmeTsl». CormacHo monoxkenunssm @I'OC COO
nporibHBIE YdeOHBIE TIPEIMETHI, U3ydaeMble Ha YrIyOJEHHOM YpPOBHE, SIBJISIOTCS CriocoO0oM auddepeHnuanum
00y4eHUs Ha YpOBHE CpeTHEro oOIIero o0pa3oBaHus U MPU3BaHbl 00ECTIEYNTh MPEEMCTBEHHOCTh MEX/y OCHOBHBIM
OOIMM, CpPEeIHUM OOLIMM, CPEJIHHM NPOPECCHOHATBHBIM M BBICHIMM 00pa3oBaHHEM. B TO e BpeMs KaXIblii U3
9THX Y4YeOHBIX TIPEIMETOB JOJDKEH OBITh OpHUEHTHPOBAH Ha NPUOPUTETHOE peElIeHHEe 00pa30BaTeNbHbIX,
BOCIIUTATEIbHBIX M DPa3BUBAIONIMX 33/a4, CBS3aHHBIX C NpodopueHTanueld o0ydarommxcs U CTHMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOH o00JacTH HAay4yHOrO 3HAHWs, CBS3aHHOIO C OWOJOTrWEl, MEAWIMHOHN, O3KOJIOTHEH,
TICHXOJIOTHEH, CIIOPTOM WJTH BOSHHBIM JIETIOM.

IIporpamma mo yueOHOMY mpenmery "Buomorus" maér mpeicTaBicHHWE O IEIM W 3a7adaxX H3YYCHUS
yueOHOro mpeamera «buonorus;» Ha yrinyOnéHHOM ypoBHe, omnpezaenser o0si3aTenbHoe (MHBapHAHTHOER)
NIPE/IMETHOE CO/Iep)KaHUe, ero CTPYKTYpPUPOBaHME IO pasjeiaaM M TeMaM, paclpelelieHHe [0 Kiaccam,
PEKOMEHAYeT TIOCIEeI0OBAaTENbHOCT, HM3Y4EHHsS Y4eOHOro MaTepHana ¢ y4ETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKH YyueOHOro mpolecca, BO3pacTHBIX 0cOOeHHOCTeH o0yyatomuxcs. B mporpamme
1Mo OHMOJIOTHH peajH30BaH IMPHUHIMIT MPEEMCTBEHHOCTH C HM3YYEHHEM OWOJIOTMM Ha YPOBHE OCHOBHOIO OOIEro
oOpazoBanusi, Onaronmapsi 4eMy NpOCMaTpHBaeTCs HANpPaBJICHHOCTh Ha IOCIENYIOUIee Pa3BUTHE OHOIOrHYECKUX
3HaHWH, OpPUEHTHPOBAHHBIX Ha (OPMHPOBAHME ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, HKOJIOTHYECKOTO
MBIIIICHHS, NPEICTaBICHUI O 3/I0pOBOM 00pase »KHM3HHM, Ha BOCHHMTaHWE OEpeXHOr0 OTHOIIEHHS K OKpYyXarouen
NPUPOIHOIA cpene. B mporpamme mo Ononoruy Takxke mokasaHbl BO3MOXKHOCTH yueOHoro npenmera «buonorus» B
peammzanuu  TpeboBanuit ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, METAlpPEJAMETHBIM W IPEAMETHBIM
pe3ynbrataM oOydeHHs M B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATENBHON JEATENbHOCTH
0o0ydJaronmxcsi MO OCBOGHHIO COJEpKaHHs OHOJIOrMYECKOro o0pa3oBaHMs Ha YPOBHE CpeIHEero oOIiero
00pa3oBaHusL.

VYuebublii npenmer «buonmorus» Ha ypoBHE cpelHero oOlero oO0pa3oBaHUs 3aBeplLIaeT OHOIOTHYECKOe
o0pa3oBaHue B LIKOJE ¥ OPUEHTHPOBAH Ha PacIIMpEeHHe U yriayOJeHHe 3HaHHH 00ydarolmuxcsl O )KUBOH IPHUPOLE,
OCHOBaX MOJIEKYIIPHOH M KIETOYHOH OHONOrMM, 3MOPHOIIOTMH M OWOJNOIMH pa3BUTHUSA, I'€HETUKH, CEJNEKIHH,
OMOTEXHOJIOTHH, YBOJIIOIMOHHOIO YUEHUS U 9KOJIOTHH.

W3zydenne yueGHOro mpeamera «buomorus» Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha IOATOTOBKY
o0y4aronuxcst K MocieqyIomeMy MOTy4eHHI0 OHOIOrniecKoro oopa3oBaHus B By3aX M OPraHM3ALMAX CPEIHEroO
npodecCHoHaNBHOr0 00pa3oBanua. OCHOBY €ro COIEp)KaHHS COCTaBIsieT CHCTeMa OHOJIOTMYECKHX 3HAHHMI,
MOJTyYEHHBIX IPH M3Y4eHHU O0YYarOLIMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHUX pa3/iesioB OHOIOTHU Ha YPOBHE
OCHOBHOTO o0miero obpasoBanus, B 10-11 kmaccax 5TW 3HaHMS TONYYAlOT pa3BUTHE. Tak, pacUIMpPEeHbl U
yriayOJaeHbl OMOJOTHYECKHE 3HAHUA O PACTEHMSX, KMBOTHBIX, IpHbax, OakTepusax, OpraHu3Me yeloBeKa, OOLIHX
3aKOHOMEPHOCTSIX KWM3HH, JIONOJHHUTENIBHO BKIIIOYEHbI OMOJIOrMYECKHE CBEAEHHs INPHUKIAJHOTO M IIOHCKOBOI'O
XapakTepa, KOTOphle MOXKHO HCIIOJIB30BaTh KaK OPHEHTHPHI VIS IOcIeayrolero Beidbopa mpodeccuu. BosmokHa
TaKoKe MHTErpalys OMOJIOrNYecKUX 3HAHHWH C COOTBETCTBYIOIIMMU 3HAHUSAMH, TOTYYSHHBIMU O0YYarOIIUMHUCS NPH
M3y4eHUH (DU3UKH, XUMHH, Teorpaduu 1 MaTEMATHKU.

CrpykTypa mporpamMmbl 1o ydeOHOMY mpenmery "buomorms" oTpakaeT CHCTEMHO-YPOBHEBBIM U
SBOMIOLMOHHBIA TMOAXOABI K n3ydeHHro Omomormu. COrnacHO MM, HM3Y4aroTCsl CBOWCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIE U JKUBBIX CHCTEM DAa3HOTO YPOBHS OPraHM3alMM, SBOMIOLUM OPTraHWYECKOro MHpa Ha 3eMmile,
coXpaHeHHs OMOJOrMYecKoro pa3zHooOpasms ruraHeTel. Tak, B 10 Kiacce M3y4aroTCS OCHOBBI MOJEKYISAPHOH U
KJIETOYHOW OWOIOruM, SMOPHONOTUM ¥ OWOJOTMHM PpAa3BUTHs, TEHETUKH W CENEKIUH, OWOTEXHOJIOTHH W
CHHTCTUYECKOH OHONIOTHH, AaKTyalIn3UpPYIOTCS 3HAaHHWA OOydJaromuXcs IO OOTaHWKe, 300JO0THH, AHATOMHH,
¢u3nonornu yenoBeka. B 11 ximacce M3y4daroTcs YBONIOIMOHHOE YU€HIE, OCHOBHI KOJIIOTHH B YUeHHE 0 Ormocdepe.

Yue6Hsril mpenmer «bruonorus» mpu3BaH 00€CIIEYUTH OCBOSHHE O0YJAIOIINMHICS OMOTOTHISCKIX TEOPHH U
3aKOHOB, /€W, MPUHIMIIOB M NPaBW/I, JESKAIINX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA,
3HAaHUH O CTPOEHHWH, MHOTOOOPa3HN M OCOOEHHOCTSX KJIIETKH, OPTaHW3Ma, MOMYJISINH, OHOIIEH03a, 3KOCHCTEMBI, O
BBIJIAIONINXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIENIOBAHUIX B OHMOJOTHMH, TPHKIATHBIX aCIEKTax
Ovonorndeckux 3HaHWWA. /IS pasBUTHS M TONAEpXaHWS HHTEpeca OOydaromuxcs K OWONOTMH Hapsmy Cco
3HAYNUTETBHBIM O00BEMOM TEOPETHUECKOr0 MaTepuana B COAEPKAHWH IMPOrpaMMBbl 110 OMOJIOTHH MPETYCMOTPEHO
3HAKOMCTBO C HCTOpPHMEH CTaHOBJICHHS M Pa3BUTHS TOW WJIM MHOW 0OJAacTH OMOJIOTMH, BKJIAJIOM OT€YECTBEHHBIX U
3apyOeKHBIX YIEHBIX B PEIICHHE BAKHEHIINX OMOIOTHUECKUX M AKOJIOTHIECKUX POOIIEM.

Hens m3ydenust yaeObHoro mpeamera «buomorust» Ha yriryOnEHHOM ypOBHE — OBIIaJIEHHE OOYYAIOIIMMHUCS
3HAaHWAMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alliH >KUBBIX CUCTEM Pa3HOTO paHra W MpHOOpEeTeHHe yMEeHWI
WCTIONIB30BaTh OTH 3HAaHWA B (OPMUPOBAHMM MHTEpeca K ONpeneNéHHOW obsactu  mpogecCHOHATBHOM
JEATENLHOCTH, CBA3aHHOW ¢ OMOJyorned, WiM K BHIOOPY Y4eOHOTO 3aBEJCHUS JUIS MPOJOJDKEHHUST OHMOIOTHYECKOTO
o0Opa3oBaHUs.

Joctwkenne nenu u3ydeHust ydeoHoro npeamera «buonorus» Ha yriryOn€HHOM ypoBHE oOecrieunBaeTCst
pelIeHNeM CIIeTyIOMNX 3a1a4:

OCBOEHHME OOYYAIOIIMMHUCS CHCTEMBl OMOJOTMYECKUX 3HAHHHA: 00 OCHOBHBIX OHONIOTHYECKHUX TEOPHSX,
KOHLICTIIMSIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IPAaBHIIAX, COCTABISIONINX COBPEMEHHYIO E€CTECTBEHHO-



HAy4YHYIO KapTHHY MHpA; O CTPOSHUH, MHOrOOOPa3nuH M OCOOCHHOCTSX OHOJOTHYESCKHX CHCTeM (KJIETKa, OPraHU3M,
MOMYJSINKUSL, BUI, OuoOreoreHo3, Owocdepa); O BBIJAIOMIMXCA OTKPBITHSX H COBPEMEHHBIX HCCICIOBAHUIX B
OuoNoruy,

O3HAKOMJICHHE OOYYAIOIIUXCS C METONAMH IIO3HAHHUS JKHBOW NPHUPOJIbI: HCCICIOBATEIHCKUMH METOJaMHU
OMOJIOTMYECKUX HayK (MOJEKYJISAPHOH M KICTOYHOH OWONOTHH, SMOPHONOTHH M OMONOTHU Pa3BUTHS, TCHETUKU H
CeJIeKIMH, OMOTEXHOJIOTUH U CHHTETHYECKOW OMONIOTUH, MATCOHTONOTUH, YKOJIOTHH); METOIAMH CaMOCTOSITEEHOTO
MPOBeeHUs] OMOIOrHYECKHUX UCCIICAOBaHUI B JTa0OPAaTOpHU U B TIpHpoJe (HAOIIONCHIE, U3MEPEHUE, SKCIICPHMEHT,
MOJICITUPOBAHUE);

OBJIaJIcHuEe OOY4YaIOIMIMMHUCS YMEHHUSIMHU: CaMOCTOSATENbHO HAXOIWTh, aHAJIU3MPOBATh M HCIIONB30BATh
OMONIOrNuecKyl0 MH(GOPMALUIO; IOJIH30BATHCS OMONOrMYECKOH TEPMHMHOJIOTHEW M CHMBOJIMKOHM; YCTaHaBIIHBATH
CBSI3b M@Ky Pa3BUTHEM OHUONIOTHH U COIHATBLHO-IKOHOMHYECKHMHE U SKOJIOTHYECKHMH POOIeMaMH YeIOBEUECTRa;
OLIEHUBATH TOCIIEACTBUS CBOCH JEATEIBHOCTH 110 OTHOIICHUIO K OKPY)KAaroIleH MpUpOIHOI cpele, COOCTBEHHOMY
3JI0POBBIO U 370POBBIO0 OKPY)KAIOIINX JIIOJIEH; 0OOCHOBHIBATH M COOJIO/IATh MEpPhl MPOMWIAKTHKN HH(EKIIHOHHBIX
3a0oyeBaHMH, NMpaBuWiIa TOBEACHHUS B MPHUPONE B olecrieueHns Oe30MacHOCTH COOCTBEHHOM JKM3HEAESTEIHHOCTH B
YPE3BBIYAWHBIX CHTYAIUSIX MPUPOTHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAyYHbIC
OTKPBITHS B 00JIACTU OUOJIOTHH;

pasButhe y oOy4arolMXcsi WHTEIEKTYyaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Tpoliecce 3HAKOMCTBA C
BBIJIAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCICIOBAHUSIMH B OHOJNOTHH, pelIaeMbIMH €0 MpobieMamu,
METOJI0JIOTUEe OMOJIOTHYECKOro WCCIEOBAHMS, MPOBEACHHUS OSKCIEPHUMEHTAIBHBIX HCCIIEI0BAHUM, pEIeHUs
OMOIOTMYECKUX 33/1a4, MOJISTMPOBAHHSI OMOIOTHYECKHX 00BEKTOB U TIPOIIECCOB;

BOCMUTaHKUE Y OOYYAIONMXCS I[EHHOCTHOIO OTHOIICHHWSI K JKHBOW TPHPOJC B IEIOM U K OTACIbHBIM ¢€
00BbEKTaM | SIBJICHUSIM; (JOPMUPOBAHHE IKOIOTHYECKOH, TEHETUUECKON ITPAMOTHOCTH, OOIIEH KYJIbTYphI ITOBEACHHSI
B IIPUPOJIE; UHTETPALIMUA €CTECTBEHHO-HAYUHbIX 3HAHUN;

npuoOpereHrne O0Y4YarOIMMUCS KOMIIETEHTHOCTH B PaIlMOHAIBLHOM IPHPOIOINOIB30BAaHUU (COOMIO/ICHHE
NpaBUJI TIOBEICHUSI B TIPUPOJIE, OXPAHbI BHIOB, YKOCHCTEM, OHOC(hEpBI), COXpaHCHHH COOCTBEHHOTO 370POBbS H
3JI0POBbSI OKPYXKAIOIIUX JroJield (coOmroneHus Mep NpoduiIakTHKK 3aboneBaHui, obecriedeHue Oe30MacHOCTH
KHU3HEACATCIBHOCTH B quSBquaﬁHBIX CUTyalludX TMPUPOAHOI0 MU TEXHOIC€HHOI'O xapaKTepa) Ha OCHOBE
UCTIOJIb30BaHUs OMOJIOTMYECKUX 3HAHUH U YMEHHUH B TIOBCETHEBHOM KH3HHU;

CO3ZIaHUE YCIOBMH JJIsl OCO3HAHHOrO BbIOOpPAa OOYydYaIOUIMMKCS HMHAMBUAYaJbHOW 00pa3oBaTeIbHOU
TPAEKTOPUH, CIIOCOOCTBYIOUICH MOCIEAYIOMIEMY MPOPECCHOHAIBHOMY CaMOOIPECICHUI0, B COOTBETCTBHU C
WHIMBHYaJIbHBIMH UHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO1iee 4MCIIO YacoB, OTBEJCHHBIX HAa W3y4CHHE OWOJIOTMU HA YIIIYOJIEHHOM YPOBHE CPEIHEro OOIIero
obpazoBanwusi, cocrabisier 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hezneno), B 11 kiacce — 102 yaca (3 yaca B
HEIEITIo).

Ot16op oOpraHM3alMOHHBIX (OPM, METONOB U CPEICTB OOy4YECHHUs] OHOJIOTHMH OCYLIECTBISIETCS C Y4ETOM
creuu(uKH ero colepiKaHus M HAIPaBICHHOCTH HA MPOJIOJDKEHHE OMOJIOrMYECKOro 00pa3oBaHUsl B OPraHU3aIMIX
cpenHero npoecCHOHANBLHOTO U BBICIIET'0 00pa30BaHMsI.

OO0s3aTeIbHBIM YCIIOBUEM TPH O0y4YeHHH OWOJIOrMH Ha YIIIyONEHHOM YpPOBHE SIBJISIETCS IPOBEICHUE
a00paTOPHBIX M MpPaKTHUeCKuX pador. Takke ydacTHe OOydaroIIMXCs B BBINONHEHHH HPOSKTHBIX U Yy4eOHO-
HCCIIEIOBATEIbCKUX PA0OT, TEMAaTHKAa KOTOPBIX OMPEIeNsieTCs] yYUTeJIeM Ha OCHOBE HMMEIOLIMXCS MaTepHATbHO-
TEXHHYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP XAHUE OBYYEHUA
10 KJIACC

ConepxaHue IPOTrpaMMBl, BBIIEIEHHOE KYPCU8OM, HE BXOAWT B IPOBEPKY IOCYJApCTBEHHOM HMTOrOBOM
atrectanuu ([1A).

Tema 1. buonorus kak Hayka

CoBpeMeHHasi Ouojorusi — KOMIUIEKCHass Hayka. KpaTkast ucropust pa3sutusi Owonoruu. buonmormdeckne
HayKd W M3ydaeMble UMHU NpoOsieMbl. DyHAaMeHTalbHbIE, MPHUKJIaIHbIe M MOMNCKOBBIE HaydHbIE WCCIIECJOBAHHS B
Ouornoruu.

3HavyeHne Ouonoruu B ()OPMUPOBAHHK COBPEMEHHOH €CTECTBEHHO-HAay4YHOW KapTHHBI Mupa. IIpodeccun,
CBsI3aHHBIE C Ouosorueld. 3HaueHWE OWOJOTMH B TPAKTHUECKOH JESITENHOCTH YeJOBEKa: MEIUIMHE, CEIbCKOM
XO3SHCTBE, MPOMBIIIJIEHHOCTH, OXPaHe IPUPOBI.

JeMoHcTpanuu

[optpetsr: Apucrorens, Teodpacr, K. Jlunueit, XK. b. Jlamapk, Y. dapsun, VY. I'apsel, I'. Menaens, B. 1.
Bepuanckwit, U. I1. [Tasnos, 1. 1. Meunukos, H. . Basuios, H. B. Tumodeer-Pecorckuit, k. Yorcon, ®. Kpuk,
. K. benses.

Tabnuup! u cxembl: «CBsI3b OMOJIOTHH C IPYTUMH HayKaMm», «CHcTeMa OHOJIOTMYEcCKUX HayK».

Tema 2. )KuBble cUCTeMbI U UX H3Y4YeHHUE

JKuBple cucTeMbl Kak npeaMeT HU3ydCHUA 6I/IOHOFI/II/I. CBOMCTBaA KUBBIX CHCTEM: CAUHCTBO XHMHUYCCKOI'O
COCTaBa, JUCKPETHOCTh M  LENOCTHOCTh, CJOXHOCTb M  YIOPSAOYEHHOCTh CTPYKTYPBI, OTKpPBITOCTb,
caMOOpraHHU3aIys, CAMOBOCIPOU3BEICHHUE, Pa3APa)KUMOCTh, HU3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alliyd JKHUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOUHBIM, TKAHEBBIM, OpPraHU3MEHHBI,
TOMYJISIIIMOHHO-BU/IOBOM, IKOCHCTEMHBIN (OHoreoneHoTuueckuii), Onochepusiid. [Iporecchl, npoucxonsinue B
XKUBBIX cucTeMax. OCHOBHbIE PU3HAKH JKUBOro. JKn3Hb Kak opma cyiiecTBoBaHusl Marepun. Hayku, uzyuatomnrue
KHBbIE CHCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3aLUH.

Wzydyenue xuBbIX cucreM. Meroapl Ouonmorudeckoid Hayku. HalOmiopeHue, u3MepeHHE, SKCIIEPUMEHT,
cucremaTusauus, mertaananus. [loHsTre 0 3aBUCUMOM M HE3aBUCHMOM niepeMeHHOU. [InaHupoBaHue 3KCriepUMEHTa.
IMocranoBka u npoBepka rumore3. HysneBas rumnoresa. [loHsitue BbIOOpKM M €€ IOCTOBEpHOCTh. Pa3bpoc B
Ouonorndeckux AaHHbBIX. OLEHKA JOCTOBEPHOCTH IMOJTYYCHHBIX pe3yabTaToB. [IpHUMHBI HCKaXKEHUS PE3yNbTaTOB
sKcrepuMeHTa. [ToHsITHE CTaTHCTHUECKOr O TeCTa.

JdemoncTpauuun

Tabmupr 1 cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «buonorndeckue cucrembly», «CBOWCTBA KHUBOU
MaTepum», «YpPOBHH OpraHH3aIMH >KUBOM NpUpoAbD», «CTpoeHHE >KUBOTHOM KIETKH», «TKaHH KUBOTHBIXY,
«CucTeMBbl OpPraHOB YEIIOBEYECKOro opranm3may, «buoreomenos», «buochepa», «Metonpl H3ydeHHs KHUBOM
TIPUPOIBD».

OGopynoBanue: 1abopaTopHOe 000pyIOBaHKE I IPOBEACHNUS HAOIIOACHUH, N3MEPEHHUM, SKCIIEPIMEHTOB.

IIpakTHyeckast padora «lcronbp3oBaHNE Pa3INYHBIX METOJOB NP U3YIEHUH )KUBBIX CUCTEM.

Tema 3. buoJiorust KJ1eTKu

Krerka — cTpykTypHO-(QYHKIIMOHANBHAS €OUHUIIA XKUBOr0. McTopus oTKpbeITHA KieTku. Pabots P. 'yka, A.
Jlesenryka. Knerounas teopums (T. IllBamn, M. Ilneiinen, P. Bupxor). OCHOBHBIC MONOKEHHUS COBPEMEHHOM
KJIETOYHOM TE€OpUHU.

Metoap!l MOJNEKYISIPHOH M KIETOYHON OMONOrMM: MHUKPOCKOMHS, Xpomartorpadus, snekrpodopes, Meron
MEYEHBIX aTOMOB, IHu(hepeHnraIbHoe HeHTPU(YTrHpOBaHHe, KyIbTHBUPOBAaHHE KIETOK. M3yueHue huKcuposanHoix
Kaemok. DNEKTpOHHas MHKpockonws. Kowngoxanvhas mukpockonus. Bumanvnoe (npudsccusmnennoe) usyuenue
KAemOK.

JdemoncTpauun

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

Tabmmips! 1 cxembl: «CBETOBOM MHUKPOCKOID, «DJIEKTPOHHBIM MHUKPOCKOI», «McTopusi pa3sBUTHS METOHOB
MHUKPOCKOITHI.

OOopynoBaHue: CBETOBONH MHKPOCKOI, MHUKPOIPENapaTsl PACTUTENBHBIX, >KUBOTHBIX M OaKTEPHAIbHBIX
KJIETOK.

IIpakTuueckas padora «l3ydeHme METOAOB KIETOYHOW OHoioruu (XpomaTtorpadus, 3ieKTpodopes,
madpepennmansHoe neaTpudyruposanue, [TLP)».

Tema 4. XumMuveckasi Opranu3anus KIeTKH

XUMHUUECKUI cOcTaB KJIETKH. Makpo-, MHKpO- U YIbTpaMHKpOdJIeMeHThl. Boma u e€ ponp Kak
pacTBOpHUTENS, PEareHTa, y4acTHe B CTPYKTYPHUPOBAHHMU KIIETKH, TEIUIOPETyISIMH. MUHEpanbHbIe BeEIecTBa
KJIETKH, X Ononornaeckas poib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckre BemecTBa KJIETKH. bromormueckne monuMepsl. benkn. AMHHOKHCIOTHBIM COCTaB OENKOB.
Crpykrypsl OenkoBoii Monekynbl. [lepBuunast cTpykTypa Oenka, NenTHIHAs CBsS3b. BTOpHuHas, TpeTWdHas,



YeTBepTHYHAs CTPYKTYphl. JleHarypamus. CoiictBa OenkoB. Kiaccugpukanus OenkoB. bruonormueckue (yHKImu
0emKoB. [Ipuonsl.

VYraeBonsl. MoHOCaXapupl, AUCAXapHIbl, OJMTOcaXapuabl M monucaxapuipl. OO IIaH CTPOSHUS U
(PU3UKO-XMMHUYECKHE CBOMCTBA YIIIEBOIOB. bronornyeckue GpyHKINK yrIIeBOOB.

Jlumaper.  TwapodwmeHO-THApOPOOHEIE  cBolicTBa.  Knaccmbukamms — numumoB.  TpUTITHIICPHUIBL,
¢dochomunuapl, BockH, crepounsl. bronorndeckue Gpynkunm aununoB. OOmme cBoiicTBa OMOIOrHYECKHX MeMOpaH
— TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO, TIOJTYIIPOHUIIAEMOCTb.

Hyxneunosele xucnotel. JJHK u PHK. Crpoenune HyknenHoBbix kucnor. Hykneoruasl. [Ipuniun
komIiuieMeHTapHocTd. IlpaBmio UYapradda. Crpykrypa JIHK — gBoiiHas coupanb. MecTOHaXOXKIACHUE |
ouonornueckue Gynkun JJHK. Bunst PHK. ®@yaxkinmu PHK B kiietke.

Crpoenue Monekynsl AT®. Makpospruueckue cszu B monekyiae AT®. buonormueckue ¢ynkiuun ATO.
BoccranoBieHHbIE TepeHOCUMKH, WX (GYHKIMH B KiIeTke. [pyeue Hykneosuompugocpamor  (HTD).
Cexsenupoanue JIHK. Memoowi eenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykrypHasi Ouosnorusi: OHOXMMHUYECKUEe M OMOPHU3MYECKHE MCCIIEIOBAHUs COCTaBa M IPOCTPaHCTBEHHOM
CTPYKTYpbI Ouomonexyi. Moodeauposanue cmpykmypuol u GyHKYui OUOMONEKY U UX KOMNAeKkcos. KomnviomepHoiii
Ou3auH U opeanudeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANIO208.

JeMoHcTpanuu

IToptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C. [py3unep.

Huarpammbl:  «PacripeneneHne XUMHYECKMX JJIEMEHTOB B HEXHMBOH mpupone», «Pacrnpenenenne
XMUMHUYECKHX DJIEMEHTOB B JKUBOI MPUPOIE».

Tabnuupt u cxemsl: «llepuoguyeckas TabmuIa XUMHYECKUX DIIEMEHTOB», «CTpOSHHE MOJIEKYJbI BOIBI,
«BemectBa B cocraBe opraHu3MoB», «CTpoeHne MosieKynbl Oenka», «CTPYKTypbl OEIKOBOW MOJEKYJIbD),
«CTpoeHne Monekyn yrieBoaoBy», «CTpoeHne MojeKkyn IununoB», «HykimenHoBele KHUCHOTB, «CTpoeHue
Monekyasl ATD».

OOopynoBaHue: XUMUUECKas TIOCY/Ia 1 000pyI0BaHHE.

JlaGopaTopHas pa6ota «OOHapyxeHHEe OETKOB C TOMOIIHI0 KAYECTBEHHBIX PEAKIIHID).

JlaGopaTtopHasi palora «lccnenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIJCICHHBIX U3 KJIETOK pPa3JIMYHBIX
OpPTraHU3MOBY.

Tema 5. CTpoenue 1 pyHKIUM KJIETKH

Tumsl KJIETOK: dyKapHoTHHecKas M Ipokapuormueckas. CTpyKTypHO-(QYHKIMOHAIbHbIE OOpa30BaHHA
KIIETKH.

CrpoeHue mpokapuoTuueckoil kierku. Kiierounas creHka Oakrepuit m apxeil. OCOOSHHOCTH CTPOCHHS
rerepoTpodHOli ¥ aBTOTPOGHOM MPOKAPHOTUIECKUX KIETOK. MeCTo U POJib IPOKAPUOT B OHOLIEHO3aX.

Ctpoenne 1 (QyHKIIMOHUPOBAHUE dYKAPHOTHUYECKON KieTkH. [lmasmatmdeckas MemOpaHa (IutazMajeMMa).
CTpyKkTypa IUIa3MaTHYeCKOH MeMOpaHbl. TpaHCIOPT BELIECTB depe3 IUIa3MAaTHYEeCKyl0 MeMOpaHy: IaCCHUBHBIN
(muddy3us, obneryéunas muddy3us), aKTHBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBI TPAaHCIOPT).
[MonynponuiaeMocts MeMOpaHbl. Pabora HaTpHUii-KalIUEeBOrO HACOCA. OHJIOLMTO3: IMHHOLMTO3, (HaromuTos.
Ok3omuTo3. Kierounas crenka. CTpykTypa U QyHKIIUH KIETOYHOW CTEHKH PACTeHHI, TpUOOB.

Hutormasma. Ilurozons. Lurockener. J[Bmkenue muromiasMel. OpraHouap! kiIeTkH. OmgHOMeMOpaHHBIE
OpraHouAsl KIETKH: dHpomazMatudeckas cets (DIIC), ammapat ['ombmKu, TH30COMBI, X CTPOCHHE U (DYHKITUH.
B3anmocBs3p  OmHOMEMOpaHHBIX OpraHousoB KieTkd. CTpoeHWe TpaHyISIpHOTO peTuKynyma. Mexanusm
Hanpagnenusi 6eakos ¢ OIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTe3 KIETOUHBIX MeMmOpan. ['mamkumit
(arpaHynsipHbIi) SHAOMIa3MaTHYecKuil petukynym. CekperopHas (yHKiws ammapaTta [onbmpku. Moodupurayus
benxos 6 annapame I onvodcu. Copmuposka benxkos 6 annapame I onvooscu. TpaHCTIOPT BEIIECTB B KIeTKe. Bakyonn
pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHAPHH, IUIACTHIBL. [IpoucxodicOenue MumoxoHopui u
nracmuo. Cumbuozenez (K.C. Mepeackosckuil, JI. Mapeynuc). Ctpoenne u (QyHKIUH MHUTOXOHAPUA W IUIACTHI.
[lepBuuHbIe, BTOPUYHBIE U CIOXKHBIC IUTACTHIBI (DOTOCHHTE3UPYIOMNX JYKapHOT. XJIOPOIIIACTHI, XPOMOILIACTHI,
JIEMKOIUIACThI BBICIIMX PACTEHUM.

HememOpannsie opranonasl kietkd CTpoeHre u (yHKIIUN HEMEMOPaHHBIX OPTaHOMAOB KIETKH. PHOOCOMEI.
Ipomesicymounvie  uramenmol. MukpodumnamenTsl. Axkmunogvle Muxkpoguramenmol. MBpIIICUHBIE KIETKH.
Axmunosvie Komnonenmul Hemvlueunvix Kiemox. Mukporpyooukun. Knerounsnii nentp. CTpoeHHe M ABHKEHHE
KTYTHKOB WM PEeCHHYEK. MuKpoTpyOoukun nutormmnasmbl.  LleHTpmons.  Beaxku, accoyuuposanmvie ¢
MUKpoguramenmamu u Mukpompyoouxkamu. Momopuwie 6enxu.

Anpo. Obomnouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTpOoeHHE M (GYHKIUU. SInepHbId OeTKOBBIN
MaTpHKc. [IpoCcTpaHCTBEHHOE PACIONIOKEHNE XPOMOCOM B MHTEP(AZHOM SIAPE. DYXPOMAMUH U 2emePOXPOMAMUH.
Benkn xpomMaTiuHa — TUCTOHBL. JJuHamuxa s0epHoli 000104KU 6 Mumose. A0eprbvlii mpaHcnopm.

Knerounsie BrmodeHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKApHOT (PACTHTEIbHOM, >KUBOTHOM,
rpuOHOI).

JeMoHcTpanuu

Ioptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.



Tabmuipl n cxemsl: «CTpoeHHE JYKapHOTHYECKOH KIEeTKH», «CTpoeHHe XKMBOTHOHW KIeTKn», «CTpoeHue
pacTUTeNbHOM KIIeTKny, «CTpoeHHe MUTOXOHIPUI», «SIapoy, « CTpoeHre IPOKapHOTHIECKOH KIIETKIY.

OOopyznoBaHue:  CBETOBOH  MHKPOCKOI, MHKPONpENaparsl  PacTUTEIbHBIX, JKHBOTHBIX  KIIETOK,
MUKpOIIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHas pa6oTa «lI3ydeHne cTpoeHus KJIETOK PAa3IMYHBIX OPTaHU3MOBY.

IpaxTuyeckast padora «l13y4yeHre cBONCTB KIETOUHONH MEMOpaHbD».

JladopaTopHnasi pa6ora «VccienoBanue mia3Moin3a 1 IeTUIa3Moinu3a B PAaCTUTENbHBIX KIIETKAX).

pakTuyeckast padora «l13y4yeHne ABMKEHNS IUTOIUIA3MbI B PACTUTENIBHBIX KIIETKaX).

Tema 6. OOMeH BeliecTB M NPeBpallieHNe JHEPIUH B KJIeTKe

AccuMWISIIUS U TUCCUMMJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Turel oOMeHa BemecTB: aBTOTPO(HBIN U
rerepotrpodHbIi. YwacTHe KHcnopoaa B OOMEHHBIX IHporieccax. OHEpreTHUeckoe ofecreueHne KIETKH:
npespamieHne AT® B oOMeHHBIX mponeccax. DepMeHTATUBHBIM XapakTep peakiui KIETOYHOr0 MeTadoJIn3Ma.
depMeHTHI, UX CTpOEHHME, CBOWcTBa M MexaHusMm jelctBus. Kodepmentsl. Otiamums depMeHTOB OT
HEOpraHWYECKHX  KaTaln3aTopoB. belku-akTuBaToppl W OCNKU-WHTHOMTOPBI.  3aBUCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUH OT pPa3IMYHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUYECKHX BEIIECTB B KieTke. (DOTOCHHTE3. AHOKCUCEHHbI U OKCULEHHbLI
@omocunmes 'y Oaxmepuii. Ceemocobupaiowue nueMenmvl U NUSMenmsvl peakyuonHo2o yewmpa. Pomb
XJIOpOILIACTOB B Tporecce (orocuHTe3a. CBeroBass W TeMHOBas (a3pl. Pomoodvixanue, Cz, Cs u CAM-munovi
gomocunmesa. ITlpomykTuBHOCTH (hoTocuHTe3a. BiusiHMe paznuyHbIX (DAaKTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3HaveHne POTOCHHTE3A.

XeMOCHHTE3. PazHooOpa3zue OpPraHU3MOB-XEMOCHHTETHKOB: HUTPUDHULUP YIOLIHE Oaktepud,
xKese300aKTeprn, cepobaKTepru, BOIOPOAHbIE OaKTepuu. 3HaAYEHHE XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Bumbsl Opoxenus. IIpogyKkTbl OpoXKeHUs] M WX MCHOJIb30BAHUE YEJIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBbI KaK 00bEKThl OMOTEXHOJIOIMH 1 BO30YIUTENHN OOJIE3HEH.

AbpoOHBIE OpraHM3Mbl. JTambl JHEpreTHyeckoro ooOmena. [lomroroBuTenbHbId dTam. [nukonu3 —
0ECKHCIIOPOJHOE PaCIlEIICHHE TIIIOKO3BL.

buonoruueckoe okuCIEHHE, WIN KIETOYHOE JibIxaHue. Poiab MUTOXOHIpuUil B mpoleccax OHMOIOrHIecKoro
okucnenus. lluxianueckue peakimu. OxuciutensHoe ¢GochopwinpoBaHue. Duepeus MemMOpaHHo2o 2padueHma
npomonos. Cunmes AT®: paboma npomonnoi ATD-cunmaszvl. [lpenmyiiecTBa adpoOHOro MyTH OOMEHa BEIleCTB
niepes; aHadPOOHBIM. DPPEKTUBHOCTh IHEPTETUIECKOI0 OOMEHa.

JdemoncTpauuun

Hoptpetsr: Ix. [puctimm, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Durensrapar, [1. Murgenn, I'. A.
3aBap3uH.

Tabmuupr u  cxembl: «®orocunresy, «JHepreTudeckuii obdmen», «buocunTed Oenka», «CrpoeHue
(bepmenTa», «XeMOCHHTE3Y.

OOGopynoBaHMe: CBETOBOM MHKPOCKOI, OOOPYZOBaHHE [Vl IIPUTOTOBJICHUS IIOCTOSIHHBIX M BPEMEHHBIX
MUKpOIIPENapaToB.

JlabopaTopHasi pa6ota «l3ydeHne KaTaIUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha MpHMepe aMHIa3bl WIH
KaTanasbl)».

JlaGopaTtopHasi padota «lI3yueHne (EpMEHTATUBHOTO pacIICIVICHHS TEPOKCHIa BOAOPOAa B
PACTUTENBHBIX M XKUBOTHBIX KIETKaX).

JlaGopaTopHas pa6oTa «CpaBHEHHE ITPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3AY.

JlaGopaTopHas pa6oTa «CpaBHEHHE ITPOIIECCOB OPOXKEHUS U JBIXAHUS.

Tema 7. Haciiencrpennast uHGopManus U peaju3anus eé B KieTKe

Peakmmm MatpuuyHOro cuHTe3a. IIpHHIMIT KOMIUIEMEHTApHOCTH B PEAKIMSIX MATPUYHOIO CHHTE3a.
Peanuzanus HacneacTBeHHON wuHpopMaiuu. ['eHeTHYECKUI KO, €ro CBOWCTBA. TpaHCKPHIIIMS — MaTPUYHBIA
cuate3 PHK. IIpuHIMIBI TpaHCKPUNIMK: KOMIDIEMEHTAPHOCTh, aHTUNAPAUICTBHOCTh, ACHMMETPHYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckot kiemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yuactue tpancnoptHeix PHK B O6mocunTese Oenka. YciaoBus OnocuHTe3a Oenka.
KomupoBanue amuHOKHCIOT. Pors prubocoMm B OnocuHTE3€E OErnKa.

Cospemennvie npedcmasnenuss o cmpoenuu 2enos. OpraHu3alys T€HOMa y MPOKAPHOT U IYKapHOT.
Perynsamus akTHBHOCTH TeHOB y TipokapuoT. [ mmore3a omepona (®. XKako0, XK. Mano). Morekyaaprole mexanuzmul
aKchpeccuu 2enos y sykapuom. Ponb xpomamuna 6 pezynayuu pabomul 2enog. Perynsunst oOOMEHHBIX MPOIECCOB B
kierke. Knerounslit romeocras.

Bupycer — Hekerounsie HOpMBI )KU3HH 1 00JHraTHbIe apa3suTel. CTpOEHHE POCTHIX U CIOKHBIX BUPYCOB,
perpoBupycoB, OakreprodaroB. JKusnennwiti yuxn JHK-codepocawux eupycos, PHK-codepocawjux 6upycos,
baxmepuoghazos. Obpamuas mpaHckpunyusl, pesepmasa, uHmezpasd.

BupycHrie 3a0oneBaHus 4enoBeka, ;KuBOTHBIX, pacteHuit. CITU, COVID-19, conmanbHbie 1 MEIUIIMHCKAC
IPOOIIEMBI.



Buoungopmamura: unmeepayus u ananuz oonvwux maccusos («bigdata») cmpykmyprvix OUOI0SULECKUX
Odannvix. Hanomexnonozuu 6 ouonoeuu u meouyuwne. Ilpoepammupyemvle @ynxkyuu deaxos. Cnocobvl docmasku
Jaexapcms.

JeMoHcTpanuu

IToptpersr: H. K. Konbuos, . Y. UBanoBckui.

Tabnuup! u cxemsl: «brocunTes Oenkay, «['eHeTHuecknii Koa», «Bupyce», «bakteprodarm.

IIpakTnuyeckas padora «Co3znaHue MOJETU BUPYCa».

Tema 8. ’KuzHeHHBII UK KJIETKH

Knerounenii mwkn, ero mnepuoas! W peryasiuusi. MHTepdaza m muro3. OCOOEHHOCTH ITPOIIECCOB,
nporekaromx B uHTepdasze. Ilomroropka kietkn K JgeneHHio. llpecuHTeTHYECKHi (IIOCTMHTOTHYECKUIN),
CHUHTETUYECKUH U MOCTCUHTETHYECKHH (IPEMHUTOTHYECKHI) IEPHOIBI HHTEP(Da3bL.

Matpuunsiii  cunres JHK — pemnmukanms. Ilpunnunsr permkanuu  JIHK:  xommiemeHTapHOCTS,
MOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUNapasuienbHocTh. MexanusMm perukaimu JITHK. Xpomocomsl. Crpoenue
xpomocoM. Termomepsl U TeoMepaza. XPOMOCOMHBIA HAOOp KJIETKA — KapHUOTHUIL. JIUTUTOMIHBIN WM TaryIOWIHBIH
Ha0OpBI XpoMOcoM. ['oMonornyHble XpoMOCOMBI. [10510BbIE XPOMOCOMBEI.

Jenenue kiaetku — Muto3. CTaiuu MUTO3a U MIPOUCXOASIINE B HUX Mporiecchl. Tunsl muro3a. Kapuokunes u
LUTOKUHE3. bruonornyeckoe 3HaueHre MUTO3A.

Perymsiumst MutoTHYEeCKOro 1MKiIa Kietku. [IporpamMmmupyemas KiieTouHast TuOenb — aromnTos.

Knerounoe  simpo,  Xpomocombl,  (YHKIMOHaJIbHAass  TEHOMHKA.  Mexanusmvl  nponugepayuu,
ougpgpepenyuposku, cmapenus u eubenu kiemok. «lLlugposas kiemxay — 6uouHgopmamuyeckue mooenu
@yHKryuoHuposanus Kiemxu.

JdemoncTpauuun

Tabmunp! u cxeMbl: «KU3HEHHBIH UK KIETKIW», «MuT03», «CTpoeHue XpoMmocomy, «Permukarst JTHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenapathl: «MUTO3 B KJIETKaX KOpEIIKa JyKay.

JlaGopaTopHas pa6ota «lI3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIpenapaTax».

JlaGopaTtopnasa padGora «HabmiomeHme MwuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. CTpoenne 1 pyHKIHMH OPraHU3MOB

Buonornueckoe pasHooOpasue  opraHu3mMoB. OJHOKIETOYHBIE, KOJOHHMAJIbHBIE, MHOTOKJICTOYHbIE
OpraHU3MBI.

Oco0EHHOCTH CTPOCHUSI M JKM3HENEATEIbHOCTH OAHOKICTOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHBIE ITPHUOBI, OHOKJIETOYHbIE BOIOPOCIIH, APYTrHe NPOTUCTHL. KonoHuansHble OpraHu3Mbl.

B3anmocBs13p 4acTelf MHOTOKJIETOUHOI'O OpraHusMa. TKaHH, OpraHbl U CHCTeMBbl opraHoB. OpraHusm Kak
enuHoe neioe. I'omeocras.

Txanu pacrenuii. TuIbl pacTHTENBHBIX TKaHeW: oOpa3oBaTellbHAas, MOKPOBHAs, MPOBOASIIIAS, OCHOBHAS,
MexaHudeckas. OCOOEHHOCTH CTPOSHHMs, PYHKIUI U pACTIONOKEHHs TKAHEH B OpraHax pacTeHHH.

TkaHM KUBOTHBIX W 4YeNOBEKa. THUIBI KMBOTHBIX TKAaHEW: SMMTEIHANbHAsl, COCIWHUTENIbHAS, MBIIICUHAs,
HepBHas. OcOOGHHOCTH CTpOeHUS, DYHKIUH M PACIIONOKEHNUS TKaHeH B OpraHax >KMBOTHBIX U YeJIOBeKa.

Opranbl. BereratuBHble M reHepaTUBHbIE OpraHbl pacTeHHil. OpraHbl MU CHCTEMBl OPTraHOB >KUBOTHBIX U
yenoBeka. DYHKIUN OPraHOB M CHCTEM OPTaHOB.

Omopa Tena opranusmoB. Kapkac pacteHmii. CkeneTbl OZHOKIETOYHBIX M MHOTOKJICTOYHBIX JKHBOTHBIX.
Hapyxusii 1 BHYTpeHHUI ckeneT. CTpoeHHe M TUIIBI COSINHEHHS KOCTEH.

JIBIKeHHe OpraHu3MOB. [IBIDKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE.
JIBIKEHNE MHOTOKJIETOUHBIX PACTEHUH: TPOM3MBI U HACTHU. J[BIKEHNE MHOTOKJIETOUHBIX KUBOTHBIX M YEIOBEKa:
MbleyHas cucrema. Pedurexc. CxeneTHbIe MBIIIIIBI U HX padoTa.

ITutanne opranmsmos. IloryomeHne BOABL, YIVIEKHUCIOrO ra3a M MHHEPAIbHBIX BEIIECTB PACTEHUSIMH.
[Tutanue >XKMBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPHKIETOYHOE THIIeBapeHue. [IuTtaHne mo3BOHOYHBIX >KHBOTHBIX.
Otaenel numeBapuTeNsHOro TpakTa. [TnmesapurtenbHbIe sxene3sl. [InmeBapuTensHas CHCTEMa YeIOBEKa.

Heixanne opranm3moB. Jlpixanue pacteHuid. [[pixamme kuBOTHBIX. ndy3mus ra3oB depe3 MOBEPXHOCTH
knetku. Koxroe npixanue. JlpixarensHas moBepxHoOcTh. JKaGepHoe U nérodHoe apixaHue. /IpIxaHue MO3BOHOYHBIX
KHMBOTHBIX M YEJIOBEKA. DBOJIOIMOHHOE YCIO)KHEHHE CTPOEHMS JIETKUX TO3BOHOYHBIX JKMBOTHBIX. [lpIXaTembHast
chucTeMa dYenoBeKa. MeEXaHW3M BEHTWIAIMHM JETKAX y NTHI W MISKONWTAONMX. Perymsimus JpIXaHWs.
JIpIXaTenbHbIC 00bEMEI.

TpaHcropT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIIOPT BEIIECTB Y )KUBOTHBIX.
KpoBenocnas cuctema m e€ opransl. KpoBeHOCHas cucTeMa ITO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Ceparte,
KPOBEHOCHBIE COCYIBI M KpOBb. Kpyru kpoBooOparieHus. DBONIONMOHHBIE YCIOKHEHHUS CTPOCHUSI KPOBEHOCHOM
CHCTEeMBbI IT03BOHOYHBIX )KUBOTHBIX. PaboTa cepama u e€ perymsmus.

Beinenenue y oprann3moB. Beinenenue y pacrenuid. Beinenenne y xuBOTHBIX. COKpaTHTEIBHBIE BaKyOIIH.
Opransl BbiAeneHus. PuUIbTpanys, CEKpeluuss W oOpaTHOE BCachIBAHME KAaK MEXaHM3MBI Pa0OThI OpPTraHOB
BblenieHus. CBS3b IOJIOCTH Tejla ¢ KPOBEHOCHOW M BBIICIUTENBHOW cHUCTeMaMH. BbIeNieHHe y MO3BOHOYHBIX
KHUBOTHBIX U yernoBeka. [louku. Ctpoenne n pyHkunonuposanue Hehpona. OOpazoBaHIe MOUH y UEITOBEKA.



3ammra y OopraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M HUCTHI MPOCTEHIIHX.
3amuTa y MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. Cpencrsa nacCHBHON M XUMHUYECKOH 3aIUThl. DUTOHIMBL.

3ammra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKPOBBI M MX NPOHM3BONHBIE. 3aluTa OpraHn3Ma OT OOJe3HEH.
WmmynHast cuctema dYenoBeka. KIeTOYHBIH W TyMOpalbHBIH WMMYHHUTET. BpOXAEHHBIH W NpHOOpETEHHBIH
cnemuduiyecknii uMMyHHUTET. Teopus KinoHanbHO-cenekTuBHOro uMmmyHurera (II. DOpmux, @. M. bepner, C.
Tonerasa). BocmanurenbHble OTBETHI OpraHU3MOB. Poib BpPOXKAEHHOTO MMMYHHTETa B DPa3BHTHH CHUCTEMHBIX
3abosneBaHuil.

PaznpaxxumMocTs M perynsuusi y OpraHu3MoB. Pa3pakuMoOCTh y OJHOKIIETOYHBIX OpraHU3MOB. TaKCHCHI.
Paznpaxxumocts 1 peryssinust y pacteHnii. PocToBbIe BellecTBa U X 3HAUCHHUE.

HepBHast cucrema wu peduieKTopHas perymsinus y O>KUBOTHBIX. HepBHas cucrema u €€ OTJENBI.
OBONIONMOHHOE YCI0XHEHUE CTPOEHHS HEPBHOM CHUCTEMBI Yy KHUBOTHBIX. OTAENBI TOJOBHOTO MO3Ta MO3BOHOYHBIX
XKHUBOTHBIX. Pediiekc u peduexkropnas nyra. be3ycnoBHbIE U YCITOBHBIE pEIIEKCHI.

I'ymopainbHast perymsius ¥ SHAOKPUHHAS CHCTEMa JKUBOTHBIX M YenoBeka. JKemne3bl JHIOKPUHHOW CUCTEMBI
U UX TOpMOHEI. JleiicTBre TOpMOHOB. B3auMOCBs3b HEPBHOM M DHIOKPUHHON cucTeM. [ unoranamo-runodusapHas
cucrema.

JeMoHcTpanuu

Ioptpert: 1. I1. [1aBnoB.

Tabmuupl u  cxembl: «OJHOKJIETOYHBIE BOJIOPOCIH», «MHOrOKIETOUYHBIE BOgopociny, «bakrepuny,
«IIpocreiinme», «OpraHbl IBETKOBBIX pacTeHUi», «CHCTeMbl OpraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee
cTpoeHHe HaceKoMbix», «Tkanu pacrenuit», «KopHeBble cucrembl», «CrpoeHue credis», «CTpoeHHe JIMCTOBOI
IUTAaCTUHKNY, « TKaHU KUBOTHBIX», «CKeneT yenoBekay, «llumeBaputensHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixaTenpHas cucrema», «HepBHas cucteman, «Koxa», «Mpblednas cucteMa», «BpimenuTensHas cucteMay,
«OHIOKpUHHAA cucteMa», «CtpoeHune MbIIpy, «UMmMmyHnTer», «KumeunonomoctHsley, «Cxema NHUTaHUA
pactenmit», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX XHUBOTHBIX», «CTpoeHue rujapbl», «CTpoeHHE MIaHApUI»,
«BHyTpeHHee cTpoeHHe J0XKAeBOro 4epBs», «HepBHas cucrema pwiO», «HepBHas cucrema ssrymiku», «HepBHas
cucTeMa IpecMbIKarommxcs», «HepsHas cucrema ntuiy, «HepBHas cucrema Mmiekonuraromux», «HepBHas
cucTeMa 4enoBekay, «Pediekcy.

OOGopynoBaHue: CBETOBOW MHUKPOCKOII, MUKpPOIpenapaTbl OAHOKJICTOYHBIX OPraHH3MOB, MHKPOIPENapaThl
TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKLMH HACEKOMBIX, MITIOKOXKHX, JKUBBIC 3K3EMIUIIPbl KOMHATHBIX PacTECHHH,
rep0apuy PAacTEHHWH pa3HBIX OTHENIOB, BIIAXKHBIE IpPEMapaThl >KUBOTHBIX, CKEJIETHl I1O3BOHOYHBIX, KOJUICKLUH
0eCIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa, 00OpyIOBaHHME I JEMOHCTPALMH MOYBEHHOTO M BO3IYLIHOI'O
IIUTaHUS PAacTeHWH, pacIleIUIeHHs KpaxMaja H OenkoB mon AeiicTBHMeM (EepMEeHTOB, O00OpyIOBaHUE I
JIEMOHCTpPALIH OTIBITOB 10 U3MEPEHUIO )KU3HEHHOH EMKOCTH JIETKUX, MEXaHU3Ma AbIXaTENbHBIX ABHKECHHH, MOJIEITH
TOJIOBHOI'O MO3T'a Pa3IMYHBIX KUBOTHBIX.

JlaGopaTopHasn pa6ota «lI3ydeHne TkaHel pacTeHUID.

JlaGopaTopHas pa6ota «lI3ydeHne TKaHel )KUBOTHBIX).

JlaGopatopHasi paboTa «/3ydeHue opraHoB IIBETKOBOTO PACTEHH».

Tema 10. PazMHo:XeHMe U pa3BUTHE OPTraHU3MOB

@opMBI pa3MHOXKEHHSI OpraHH3MOB: Oecronoe (BKIOYas BEreTaTHBHOE) M MOJoBoe. Buapl Gecmonoro
Pa3MHOXKEHUS: TIOYKOBAHNE, CIIOPYIISINS, (pparMeHTanus, KITOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lomoBsie KireTkH, win rametsl. Metio3. Ctagnu Mmeiiosa. [loBenenne xpomMmocom B
menosze. Kpoccunrosep. buonornyeckuii cMbici Mel03a U MOJIOBOro Ipouecca. Meio3 u ero MecTo B dKU3HEHHOM
LIUKJIC OPTAaHU3MOB.

[IpenzaponpimeBoe pazsutue. ['ameroreHes y kMBOTHBIX. [lonoBble xene3pl. OOpa3oBaHHME M Pa3BHUTHE
MIOJOBBIX KJIeToK. CriepMaTorenes u ooreHe3. CTpoeHHE MOIOBBIX KIIETOK.

OmogoTBOpeHNEe ©W AMOPHOHANBFHOE pAa3BUTHE KHUBOTHBIX. CIIOCOOBI OIUTOIOTBOPEHHS: HAPYXKHOE,
BHyTpeHHee. [lapreHorenes.

WnpuBuayansHOE pa3BUTHE OPTaHU3MOB (OHTOreHE3). DMOPHONOTHS — HayKa O Pa3BUTHH OPTaHU3MOB.
Mopdgoeenes — 0ona u3z enaguvix npobaem smopuonoeuu. Konyenyus mopgoceros u modeau mopgocenesa. Cramun
SMOpHOreHe3a JKHBOTHBIX (Ha mpuMepe Jsirymkw). Jpobnenme. Tumbl npobnenus. /Jemepmunupoganuoe u
HeoepMuHuposanHoe Opobnenue. bracmyna, muner 6aacmyn. OcOOCHHOCTH APOOIEHUS MIICKOIMUTAOIIHX.
3apoAbINIeBbIe JIUCTKY (TACTPYIALI). 3aKIaKa OpraHOB M TKaHEW M3 3apOABIIIEBHIX JINCTKOB. B3anMHoe BiusHIE
gacTell pa3BUBAIOMIETOCS 3apOoIbIia (SMOpPHOHANBHAS MHAYKIHNS). 3akjiaJka IUIaHA CTPOSHUS >KMBOTHOTO Kak
pe3ynbTaT NepapXxUIecKUX B3aUMOJCHCTBHI T'€HOB. BrnusiHue Ha SMOpHOHAIBHOE PAa3BHUTHE PA3IMYHBIX (HaKTOPOB
OKpYXaloueu cpenpl.

Poct n pasButne xuBOTHBIX. [locTamOproHanbHbIi nepuoA. IIpsimoe u Hempsimoe pas3BuTHe. PasButue C
MeTraMop}o30M y OeCrIO3BOHOUHBIX M MTO3BOHOYHBIX KMBOTHBIX. bHomorniyeckoe 3Ha4eHHE NPSMOTO U HENPSIMOTO
Pa3BUTHS, WX PAacCHpOCTPaHEHHWE B MpHUpoze. THHBI pocTa XHUBOTHBIX. DaKTOPHI PETyIsIUM POCTA KUBOTHBIX U
yenoBeka. CTaanu NMOCTAMOPHOHATBHOTO PA3BHUTHS Y JKMBOTHBIX M 4YENOBEKA. [lepHOsibl OHTOreHe3a YesoBeKa.
Crapenue u cMepTh KaK OMOJIOrMYeCKHE TPOLECCHI.



PasmHOXeHne u pasBuTHe pacteHuid. ['amerodutr m cnopodur. Melo3 B KM3HEHHOM LHUKIIE PACTEHHH.
O0pazoBanue criop B mporecce Merosa. ['amerorenes y pactennii. OTJIONOTBOPEHNE U PAa3BUTHE PACTUTENIBHBIX
OpraHu3MoB. J[BoiHOE OIIIOOTBOPEHHE Y IBETKOBHIX pacTeHnil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHn3MBI peryisIi OHTOT€He3a Y PACTEHHUH U JKUBOTHBIX.

JeMoHcTpanuu

Ioptpetsr: C. I'. Haamun, X. [lIneman.

Tabnuupl n cxemsl: «BereratiBHOEe pazMHOKeHHE», «THIbl Oecrionaoro pasMHOXKEHHs», «PazMHOKeHME
XJIAMHZIOMOHAIbI», «Pa3MHOXeHHEe 3BIIIeHb», «PazMHOKeHHe THAPBD, «Melo3y», «XpoMocombly, «["amerorenes»,
«CTpoeHue SHIEKIETKH U cliepMaTo3ouna», « OCHOBHBIE CTaJM OHTOreHe3ay, «lIpsmoe U HempsMoe pa3BUTHE,
«Pa3zButne Mmaiickoro jxyka», «Pa3Burme capanum», «PazButHe nArymku», «J/IBoifHOE OIUIOOTBOpEHHE Y
LBETKOBBIX pacTeHui», «CTpoeHHe CeMsiH OJHOJONBHBIX U ABYIOJIBHBIX PacTeHUID», « KU3HEHHBIH MK MOPCKOI
KarycTbl», « Kn3HeHHBIH UK MXay, « KU3HEHHBIH UK TaOPOTHUKAY, « KN3HEHHBII IUKII COCHBD).

OOopynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpENapaThl SHIIEKIETOK U CHepMaTo30Ma0B, Mojaenb «LIuki
Pa3BUTHS JIATYIIKN.

JladopaTopHnasi pa6ora «/3ydeHre cTpoeHus MOJOBBIX KIETOK Ha TOTOBBIX MUKpOMpenapaTax.

IIpakTuyeckast pa6ora «BbIsBIEHIE IPU3HAKOB CXOJICTBA 3aPOJIBIIIEH MO3BOHOYHBIX )KUBOTHBIXY.

JladopaTopHnasi pa6ora «CTpoeHHE OpTraHOB PA3MHOXKEHHS BBICIIUX PaCTEHUID».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MoOB

Hcropust cTaHOBJICHUSI M Pa3BUTHs TeHETUKH Kak Hayku. Padorer I. Menpens, I'. ne ®pusza, T. Moprana.
Ponb oreuecTBeHHBIX Yy4€HBIX B pa3Butun reHernku. Paborer H. K. Komerosa, H. WM. Basumosa, A. H.
benosepckoro, I'. /1. Kapnieuenko, 10. A. ®dununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TIOHATHA W CHMBOJLL. | OMOJIOTMYHBIE XpOMOCOMBI, aJlJICJIbHBIC TI'CHBI,
AJIBTCPHATUBHBLIC TPU3HAKU, )IOMI/IHaHTHbII‘/II n peLIeCCHBHbIﬁ IMIpU3HAK, TOMO3UI'0Ta, I'€TCPO3UT0Ta, YUCTAA JIMHUA,
ruOpubl, reHoTHI, peHoTHIT. OCHOBHBIE METO/IbI T€HETUKH: THOPUI0IOrHYECKUH, IUTOIOrNYECKHH, MOJIEKYIISIPHO-
TE€HETUYECKU .

JdemoncTpauuun

Hoptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Komsros, H. Y. Basunos, A. H. bernosepckuit, I'. 1.
Kapreuenko, 10. A. ®unmnnuenko, H. B. Tumodeer-Pecosckuii.

Tabmuue! 1 cxeMbl: «MeToabI TeHETHKI», «CXEeMBbI CKPEIUBAHMSY.

JlabopaTopHasi padoTa «/po3oduia Kak 00bEKT TeHETUYECKUX HCCIEIOBAHHUI.

Tema 12. 3aKoHOMepPHOCTH HACJIEACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBblii 3akoH MeHaenss — 3aKOH €IUHOO0Opa3us TUOPUIOB IEPBOTO
nokoneHuss. IIpaBwino pomunupoBaHus. Bropoll 3akoH MeHaend — 3aKOH pPAcCLUCIUIEHUS IPU3HAKOB.
I{uronornyeckre OCHOBBI MOHOTHOPHIHOTIO CKpeIMBaHKs. [ NIIoTe3a YuCTOTHI raMer.

Amnanmmsupyrolee ckpenisanue. [IpoMexyTouHbIi XapakTep HacleAoBaHus. PacluenyieHue Npu3HaKkoB MpU
HETIOJTHOM JIOMHUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuii 3akoH MeHens — 3aKOH HE3aBHCHMOI'O HACIEJOBAHUS MPHU3HAKOB.
L{uronornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSL.

CuennieHHoe HacienoBaHue npuszHakoB. Paborer T. Moprana. CrerieHHOe HaciaeloBaHHE T€HOB,
HapyIIeHHE CUEIUICHNS MEX/y TeHaMHU. XPOMOCOMHasI TEOPHsI HAaCJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHHW3M OINpEIETCHUS Moja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'oMoraMeTHbIi U reTeporaMeTHelil noi. I'eHeTnueckasi CTpykTypa MoJoBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB,
CIIETUIEHHBIX C TIOJIOM.

l'enotun xak uenoctHass cucrema. llielorponuss — MHOXKECTBEHHOE NEMCTBHE I'eHAa. MHOXKECTBEHHBIM
amenusM. BzaumopelictBue HeayutenbHBIX TeHOB. KoMimiemenTapHOCTh. DnmcTa3. [lomumepns.

'eHeTH4ecKHii KOHTPOJb PAa3BUTHS PACTEHHH, JXKMBOTHBIX W 4YeJOBEeKa, a Takke (U3MOIOrHYecKuX
MIPOLIECCOB, TIOBEACHUS M KOTHUTHBHBIX (YHKIMHA. [ eHeTHMYeckne MeXaHW3Mbl CHMOHMOTeHEe3a, MEXaHU3MBbI
B3aMMOJICHCTBUSI «XO3UH — MapasuT» U «XO3IUH — MUKPOOHOMY. | eHeTn4ecKue acreKTbl KOHTPOJS U U3MEHEHUS
HacJeCTBEHHONW MH(OPMALINH B TIOKOJIEHHUAX KIJIETOK U OPTaHU3MOB.

JdemoncTpauun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuner u cxemsl: «[lepBrrii 1 BTOpoit 3akoHBI MeHnemns», « Tpetwii 3akoH MeHaemns», « AHATU3UpyoIIee
ckpemmBanue», «Henonnoe noMmnanpoBanne», « CleTNIEHHOE Hacel0BaHNE PU3HAKOB Y Ipo30GuiIshy, «I eHeTHka
nona», «Kapuorun dwenoseka», «Kapumorunm apozodmier», «Kapuorun nTuim, «MHOXKECTBEHHBIH alIeIU3M»,
«B3anMopelicTBrE TEHOBY.

OOopynoBaHue: MOfENb Uit JEMOHCTPALMA 3aKOHOB €IMHOOOpa3us THOPHUAOB MEPBOTO ITOKOIEHUS |
pacuieruieHns] IPU3HAKOB, MOJENb Ul JIEMOHCTpPAIMM 3aKOHA HE3aBHCHMOTO HacJeIOBaHMS NPHU3HAKOB, MOJIENH
JUTSL IEMOHCTPANNH CHETIEHHOT O HAcIEe0BaHNsI IPU3HAKOB, CBETOBOW MUKPOCKOII, MUKporpenapar: «Jpozodumay.

IIpakTuyeckast padora «l3y4eHne pe3yapTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y P O30(MHIBI.

IIpakTuueckast padora «3ydeHne pe3yabTaToOB AUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(MHIIB.

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH



BiaumopneiictBue TeHOTMHA W cpensl Tpu  QopMupoBaHWH (GeHOTHTA. VI3MEHYHBOCTH TPH3HAKOB.
KauecTBeHHbIE U KOIMYECTBEHHBIE TPU3HAKU. BUIbI N3MEHYMBOCTHU: HEHACIEACTBEHHAS] U HACIIEICTBEHHASI.

MoaudukanronHass U3MEHYUBOCTh. PoIb cpenpl B (OPMHUPOBAHHK MOMU(PUKAIMOHHONH H3MEHYUBOCTH.
Hopma peaknmn mnpusHaka. Bapuanmonssld psin u BapuanmonHas kpuBas (B. Woranncen). CaoiicTBa
MOIU(PUKATTMOHHON H3MEHIHBOCTH.

T'enoTunuueckast W3MeHUYMBOCTL. (CBOMCTBA T€HOTHUIIMYECKOM HM3MEHYHMBOCTH. BHIBI T€HOTHINYECKOM
M3MEHYHMBOCTH: KOMOMHATUBHASI, MyTaI[HOHHAS.

KomOuHaTHBHAsT M3MEHYHBOCTH. Meiio3 U TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW H3MCHUYHBOCTH.
Pons KOMOMHATHBHON U3MEHYHUBOCTH B CO3JaHUH TCHETUYECKOr0 pa3Hoo0pasus B Mpeeax OJHOTO BHIA.

MyranioHHasi W3MEHYUBOCTh. BuIbl MyTalui: TeHHBIE, XPOMOCOMHBbIE, TeHOMHble. CIOHTaHHBIE U
WHIYUMPOBAHHbIE MYyTallMM. SlnepHble W HUTOIIa3Marudeckue myraruu. CoMaTH4ecKHe W TOJO0BbIE MYTallUH.
[IpuunHbl BOBHUKHOBEHHUS MYyTaluid. MyTareHbl M UX BJIMSHUE Ha OPraHU3MbI. 3aKOHOMEPHOCTH MYTallMOHHOTO
mporecca. 3aKOH TOMOJOTMYECKMX PSJOB B HacieacTBeHHOHW u3MmenunBoctd (H.M. BaBuno). BresnepHas
M3MEHYUBOCTE U HACJIEJCTBEHHOCTbD.

Dnucenemura u 3NUSEHOMUKA, POIb INUSEHEMUYECKUX (PAKMOPO8 6 HACACO08AHUU U UBMEHYUBOCHIU
henomunuuecKux NPU3HAKo8 y Opeanu3Mos.

JeMoHcTpanuu

Ioptpetsr: I'. ne ®pus, B. Noranncen, H. . Basunos.

Tabmumpr 1 cxembl: «Bumbl M3MEHYMBOCTHY», «MoaupukaluoHHas H3MEHYMBOCTE», «KomOWHaTHBHAs
U3MEHYHBOCTBY, «Meiio3», «OmionorBopenney, «I'eHeTndeckue 3a00neBaHus yesoBeka», « Bumpl myranuiiy.

OOopynoBaHue: JKHMBblE W TepOapHble 3K3eMIUIIPbl KOMHATHBIX pacTeHWil, pUCyHKH (¢oTorpadun)
JKUBOTHBIX C paSJ’II/I'-IHI)IMI/I BUAAMU U3MCHUYHUBOCTH.

JlagopaTtopHas pa6ora «lcciemoBaHue —3aKOHOMEpHOCTEH  MOAMMDUKAIMOHHOW  HW3MEHYHMBOCTH.
IlocTpoeHue BapualiMOHHOIO psiZia U BApUALIMOHHOW KPUBO».

IlpakTnyeckas padora «Myranuu y qpo30Quibl (Ha TOTOBBIX MUKpOIIpENaparax ).

Tema 14. 'eHeTHKA YejI0OBEeKa

Kapuorun uenorexa. MexayHapoaHas HporpamMma HCCICIOBAHHS T€HOMA dYeloBeKa. MeTomsl M3y4eHUs
TCHETUKU 4YeJIOBEKa: TI'€HEaJOrHYecKui, OJIM3HELOBbI, MTOMCHETUYECKUH, MNOMYJIAIHOHHO-CTATUCTUICCKHH,
MOJNeKyJIsIpHO-TeHeTHuecKkuil. CoBpeMEeHHOE OmNpeieleHHe TeHOTHIA: IOJHOTCHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIMPOBaHue, B ToM uucie ¢ rnomoulpto [M1IP-ananu3a. Hacnencreennsie 3a0oneBanus denoBeka. [ eHHbIE U
XPOMOCOMHBIE 0OJIE3HH YeNOoBeKa. boe3HU ¢ HACIIENCTBEHHOW MPENpacioiOKEHHOCThIO. 3HAUCHUE MEIUIIMHCKOI
TCHEeTHKH B TPENOTBPAIICHHM M JIEYCHUHM TEeHETHYECKHUX 3a0oneBaHMil denoBeka. MenuKo-reHeTH4ecKoe
KOHCyNnbTUpoBaHue. CTBOJIOBEIE KIIETKU. [IOHATHE «T€HEeTHYECKOro rpy3a». DTHUECKHE aCIeKThl WCCIICAOBAaHHUN B
00JIaCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckre (GaxkTopbl IMOBBINICHHON YYBCTBHTENBHOCTH YelOBeKa K (U3MYECKOMY U XUMHUYECKOMY
3arps3HEHUIO OKPYKAIOIIeH cpeasl. | eHeTHueckas npeApaciolioKEHHOCTh YeJIOBEeKa K MTaTOJIOTHUsM.

JdemoncTpauuun

Tabmuupt u cxembl: «Kapuorumn uenoBekay, «MeToibl U3ydeHUs] TEHETHKH 4YelloBekay, «[eHeTmdyeckue
3a00JI€BaHNS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBlieHHE U aHAIH3 POIOCIOBHOI.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTuKamms U CeJIeKIwsL. 3apoKIeHIe CelleKInu U qoMectukanuu. Yuenne H. U. Basumoa o Llentpax
MIPOMCXOXKACHUS U MHOTOOOpa3usl KyJAbTYPHBIX PAacTeHUH. Pollb celleknny B CO3MAaHWM COPTOB PACTEHUH M TOPOJ
*KUBOTHBIX. CopT, mopoma, mMTaMM. 3aKOH TOMOJIOTMYECKHX pSIOB B HACIEeACTBEHHOM wu3MeHunBocTH H. U.
BaBwuyioBa, ero 3HaUeHHE IS CENEKITUOHHON paOOTHI.

Meronsl ceneKIMOHHOH paboThl. VICKycCTBEHHBIM OTOOp: MACCOBBIA W WHIWBUAYAIBHBIA. OTaIbl
KOMOWHAIIMOHHOHN ceNeKiuu. VIchpiTaHne Npou3BoAWTENeH Mo TOTOMCTBY. OTOOp MO TEHOTHIYy C IOMOIIBIO
OILIEHKH (PEHOTHIIA IOTOMCTBA M OTOOP IT0 TEHOTHITY ¢ TToMotIpio ananma JTHK.

UckyccTBeHHBIN MyTareHe3 Kak METOJ] CEJICKIIMOHHON paOoThl. PaanaiimoHHBI 1 XUMUYECKUI MyTareHes
KaK UCTOYHHUK MYTallli y KYIBTYpHBIX (popM opraHn3MoB. Vcronp30BaHNEe TEHOMHOTO PEIAaKTHPOBAHUSA M METOIIOB
pexom6OmHaHTHBIX JJHK 1151 monmy9eHnst HICX0IHOTO MaTepraia I CeTeKIHH.

[lonydenne mnOMUIUIONIOB. BHyTpmBHIOBas THOpHAM3AIMA. bBIM3KOPOICTBEHHOE CKpEIIUBAHUE, WIH
nHOpumUHT. HeponcTBeHHOE CcKpeniuBaHuWe, win ayrOpuauar. [erepo3uc W ero mpuumHEL Mcmomp3oBaHue
rereposuca B cenekmun. OtmanérHas tuOpummanma. [IpeomoneHune OeCIIONWS MEXBHIOBBIX THOPHUIIOB.
JloCTIXeHHs CENEKITUH PACTEHUH U )KUBOTHBIX. «3€1EHAS PeGONIOYUA».

CoxpaHeHHe W W3yYCHHEC TCHETHUECKHUX PECYpCOB KYIBTYPHBIX PACTCHHA W WX IUKUX POAWYCH IS
CO3/IaHUsI HOBBIX COPTOB WM THOPHIOB CENBbCKOXO3SHCTBEHHBIX KYIBTYpP. M3yueHue, coxpanenue u ynpasiexue
2EHEMUYEeCKUMU — PeCcypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMBICTIOBLIX — JCUBOMHLIX 8  YelaxX VAYYUleHUs
CYUecmeyIouux U CO30aHUsI HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUeM COBDEMEHHbIX Memo008
HAYUHbIX UCCTIe008AHULL, NePed08bIX UOell U NePCNeKMUBHbIX MEXHOI02UL.

JeMoHcTpanuu



Ioptpersr: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. II. JIykesnenko, b. JI. Acraypos, H.
Bopnoyr, [I. K. benses.

Tabmupl U cxembl: «LleHTpHI TPOMCXOXKISHUSI M MHOI000pa3usi KyJIbTYpHBIX pAacTeHHN», «3aKoH
TOMOJIOTHYECKHX PSJOB B HACIEACTBEHHOW M3MEHUMBOCTHY, «MeToabl cenekimm», «OtaanéHHas rudpuan3amus»,
«Myrarenes».

JlabopaTopHnasi pa6ora «/3ydeHre cOpTOB KyJbTYPHBIX PACTEHUN U TOPOJ] TOMAITHUX YKUBOTHBIX).

JlaGopaTopHnasi pa6ora «/I3ydeHre METOIOB CEJIEKIIMHU PACTECHUID.

IIpakTnuyeckas padora «[IpuBHUBKa pacTeHHIT».

IOkckypeusi «OCHOBHBIE METOIbI M JIOCTWIKECHHS CEIEKIUH PACTeHHH M JKUBOTHBIX (Ha CENEKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (DepMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUTMYHOE XO3SIHCTBO, B J1a0OpaTOpPHIO
arpoOyHHMBEPCUTETA WIN HAYYHOTO LIEHTPA)».

Tema 16. BMOTEeXHOTOTMS M CHHTeTHYeCKAas OHOJIOTHS

OOBEKTHI, UCIONIb3yeMble B OMOTEXHOJIOTHH, — KIIETOYHBIE M TKaHEBBbIE KYJIbTYpPbl, MUKPOOPTaHH3MBI, MUX
XapakTepucTuka. TpaauiMOoHHas OHOTEXHOJOTHWs: XJeOOolevyeHHe, IIOJy4eHHUEe KHCIOMOJIOYHBIX IPOIYKTOB,
BuHOJIee. Mukpoouonornueckuii cuate3. OOBEKTHI MHKPOOMOIIOTHYECKUX TeXHOJorui. [Ipon3BoacTBo Oernka,
AMHHOKHUCIIOT U BUTAMHHOB.

Co3naHue TEXHOJOTMH M MHCTPYMEHTOB II€JICHAINPABICHHOTO U3MEHEHUS U KOHCTPYMPOBAaHUS T€HOMOB C
LENBI0 TIONIy4eHHs] OpraHM3MOB M HMX KOMIIOHEHTOB, COJepXallliX He BCTpEHalouMecss B MPUPOJE
OMOCHUHTETHYECKHUE MTYTH.

Knerounast umxeHepus. Meroipl KyJabTypbl KIETOK M TKaHEH pacTeHMH M KMBOTHBIX. KpuoOaHKu.
ComaTnyeckasi THOpUIM3aLUsl U COMAaTHYECKUi dMOpHoreHe3. Vcronb30BaHne ramion/ioB B CENEKIUH PACTCHUIA.
Ilonyuenue MoHOKNOHANLHBIX aHmumen. Mcnonvb3o6anue MOHOKIOHANbHLIX U NOJAUKIOHATbHBIX aHmMumen 8
Mmeouyune. VICKycCTBEHHOE OIUIOJOTBOpeHHE. PeKOHCTpYKIMS SHIIEKIETOK M KIOHMPOBaHWE JKUBOTHBIX. MeTon
TPaHCIUIAHTAIIUU SIEP KIETOK. TexHonozuu 0300posnenus, KyIbmueupo8anus U MUKPOKIOHAIbHO20 PASMHONMCEH U
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOoMHasl U TeHHasi MHXeHepHsi. MICKyCCTBEHHbI CUHTE3 TeHa U KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHK. Co30anue mpanceennsix opeanuzmos. JJOCTIDKEHHUS U TEPCIIEKTUBBI XPOMOCOMHOM M T€HHOM WH)KEHEpHUH.
DKOJIOrM4YeCKUE U ITHYECKUE ITPOOIEMbl TEHHOM UHKCHEPUH.

Menuuutnckue OuorexHonoruu. [locrrenomuas mudposas meautmua. [TLP-nuarnocTika. MeraboinoMHbIN
aHaJIN3, TEHOLCHTPUYECKUM aHaIM3 MPOTeoMa YeNOBeKa JJIS OLEHKH COCTOSHHA €ro 370poBbs. Mcmonmp3oBanue
CTBOJIOBBIX KJIeTOK. TaprerHasi tepamusi paka. 3D-OuoumHxkeHepus i pa3paboTku (yHIAMEHTalbHBIX OCHOB
MEIULUHCKUX TEXHOJIOI'HH, CO3TaHM KOMIUIEKCHBIX TKaHEH COUYETaHWEM TEXHOIOTUH TPEXMEPHOro OMOMPUHTHHTA
u ckaddonIUHTa A peleH sl 3a/1a4 ePCOHATM3UPOBAHHON MEUITHHBIL.

Co3iaHre BEKTOPHBIX BAKIIMH C IIETbI0 00eCIedeHusi KOMOMHUPOBAHHOW 3amuThl T Bo30ynutenein OPBU,
YCTaHOBIICHUE MOJIEKYIISIPHBIX MexaHn3MoB (yHkironupoanus PHK-conepikaimx BUpycoB, BBI3BIBAOIIMX 0CO00
OIacHbIe 3a00JICBAHUSI YETIOBEKA U )KUBOTHBIX.

JdemoncTpauun

Tabnuupt u cxemsl: «Vcrnoap3oBaHHE MUKPOOPTAaHM3MOB B IPOMBIIUICHHOM MPOU3BOACTBEY, «Kierounas
HHKeHepus», «| eHHast HHKSHEPUD».

JlaGopaTopHas pa6ota «l3ydeHrne 00beKTOB OHOTEXHOIOT HI).

IIpakTuyeckas padora «IlomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

Ikekypeusi  «bumorexHonmorms < —  BaXHEWIIAs ~ MPOW3BOAWTENBHAS CHJIa  COBPEMEHHOCTH  (Ha
OMOTEXHOIOTUIECKOE ITPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3aposkeHue U pa3BUTHE IBOTIOLHOHHBIX NMPeACTABJICHUI B 0M0JOrHHI

OpomonmonHas teopust Y. JlapeuHa. [Ipenmochuiky BO3HUKHOBEHUS NapBUHU3MA. JKW3HH W HaydHAs
nestenbHoCcTh Y. JlapBuHa.

JBrkymye cuisl sBomonun BuaoB o Y. JlapBuHy (BBICOKas MHTCHCHBHOCTh Pa3MHOMKEHUS! OPTaHU3MOB,
HACIIEICTBEHHAS N3MEHUYNBOCTh, O0pH0a 3a CYyIIeCTBOBaHUE, ECTECTBEHHBIN U ICKYCCTBEHHBIN 0TOOD).

Odopmienne cuHTeTHYecKOor Teopuu 3Bomronnu (CTD). Helitpanpras Teopus somronnu. CoBpeMeHHast
9BONIOLMOHHAS Onojorus. 3HaueHHE SBOIIONMOHHON TEOpHH B (DOPMHPOBAHMHM E€CTECTBEHHO-HAYYHOM KapTHHBI
MHpa.

JeMoHcTpanuu

[optpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiose, U. Hapsun, C. C.
Yersepukos, U. W. llImaneraysen, k. Xonzaein, J. K. benses.

Tabmupr m cxemsl: «Cucrema >xuBod mpupoasl (mo K. JIunnaero)», «JlecTHuIa >XKMBBIX CymiecTB (110
Jlamapky)», «Mexann3M (HOpMUPOBAHUS IPUCIIOCOOICHNH Y pacTeHHi 1 KUBOTHBIX (10 Jlamapky)», «Kapra-cxema
Mapuipyra myremectsus Y. Jlapsunay», «Haxonku Y. lapsunay, «Popmbl 00ps0BI 3a cymectBoBanue», «Ilopomnsl
rony6eit», «MHoroodpasue KyabTypHBIX (OpM KamycTel», «I[lopoapl ToMaIIHUX JKUBOTHBIX», «Cxema oOpa3oBaHus



HOBBIX BuOB (1o Y. [apBuHy)», «CXema COOTHOIICHHWS ABIKYLIMX CHIJI 3BOJIONHUN», «OCHOBHBIE ITOJIOXKEHHUS
CHHTETUYECKOW TEOPHH 3BOITIOLIAN.

Tema 2. MuUKpO3BOTIOIMSA U ¢ Pe3yJIbTAThI

[Monmymsanust kak sineMeHTapHas enuHUIA 3BoMOIMH. COBpEeMEHHBIE METOABI OLEHKH TI'€HETHYECKOTO
pa3Hoo0pas3us M CTPYKTYpHI MOMyJsiui. V3MeHeHne reHo(oHIa MOMy SN KaK 3JeMEHTapHOEe 3BOJIONMOHHOE
sIBIICHHE. 3aKOH I'eHeTHueckoro papHoBecus k. Xapau, B. BaitnOepra.

OnemeHTtapHble (aKTOphl (IBIDKYIIME CHJIBI) HBONIONMHM. MyTanumoHHBIA Tmporecc. KomOuHaTHBHas
N3MEHYMBOCTb. Jlpeli reHoB — cirydaiiHble HEHAlpaBJeHHbIE N3MEHEHHs YacTOT ajulelied B momyssinusax. Dddekt
ocHoBateld. Ipghexm 6ymuirouno2o 2opaviuka. Crudicenue 2enemuiecko2o pasHooopasus: NPULUHbL U C1e0CMEUs.
Tlposisnenue spgpexma Opeiigha 2enoe 6 Ooavwux u manvix nonyiayusx. Murparmu. W30msamus TOMyIIsSIHA:
reorpaduyeckast (pOCTPAHCTBEHHAS), OHONIOrnYecKas (PenpoIyKTUBHA).

EcrectBennsiii 0T00p — Hampasisironmii (aktop sBomronuu. @OpMBI €CTECTBEHHOI'O OTOOpa: ABHXKYLIHH,
CTaOWIM3HUPYIONINHA, pa3pbIBaromui (Au3pynTuBHEIA). [1o10BoMi 0TOOP. BO3HUKHOBEHUE U SBOJIOIHS COITUAIEHOTO
TOBE/ICHHS KUBOTHBIX.

[Ipucnoco6ieHHOCT, OPraHU3MOB KaK Pe3yNIbTaT MUKPOIBOIIOLMHU. BO3HMKHOBEHHE MPHCIIOCOONEHUH Y
opranu3MoB. Apomopdo3sl u uaroanantanuu. [Ipumepsl npuCOcoONeHUd y OpraHu3MOB: MOP(OIOTrHUECKHE,
¢dusnonornyeckue, OMOXMMHUIECKHE, TToBeZeHYecKie. OTHOCUTENEHOCTh MPUCITOCOOIEHHOCTH OpraHM3MOB.

Bun, ero kpurepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHKpPOIBONIOUMH. M3omsumst —
KJIIOueBOi (hakTop BHI00Opa3oBaHus. [lyru M crocoObl BHA0OOpa3oBaHMs: ajuionarpuieckoe (reorpaduyeckoe),
CHUMITATPHYECKOE  (DKOJOTMYECKOE), «MTHOBEHHOE»  (MONMIUIOMAM3anusi, TuOpuamsanus). JnuTeapHOCTH
SBOJIIOLIMOHHBIX MPOIIECCOB.

MexaHu3Mbl (POPMUPOBAHHST OUOIOTHYECKOTO Pa3HOOOpa3Hs.

Poiib  3BONIOIMOHHON OWOJOrMHM B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHs OHopa3zHOOOpas3usl.
MHUKpO3BOIIOIMST W KOIBOJIONMUS TMapa3UTOB M WX XO03sieB. MexaHu3Mbl (QOpMHUPOBaHMS YCTOHYMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemoncTpauun

Hoptpetsr: C. C. UerBepukos, 3. Maiip.

Tabmuuel ¥ cxembl: «MyTalMOHHAs WM3MEHUYMBOCTHY, «llomymsimonHast cTpykTypa Buaay, «Cxema
MpOsIBIIEHUS 3akoHa Xapau—BaiiuOepray, «/[BrKylue CUIbl SBOJIOUNY», « DKOJOTHYECKAsT U3OJSIUS MOMYJIISIIA
ceBaHCKoW (openu», «[eorpaduueckas H30NAIMs JIMCTBEHHHUIIBI CHOUPCKOH W JIUCTBEHHUIIBI JaypCKOM»,
«IlomynA1MOHHbIE BOJIHBI YUCICHHOCTH XUILHUKOB U XKepTB», «CxeMa AeicTBHS eCTeCTBEHHOr0 0T00pay, «DopMeI
Oopb0bI 3a cymiecTBOBaHUEY», «HAycTpHANbHBIH MenaHu3M», <«OKuBble Hckomaemble», «IloKpOBHTENbCTBEHHAS
OKpacka JKHBOTHBIX», «lIpemympexnaromas oOKpacka IKHBOTHBIX», «DHU3HOIOrMYECKHE  aJaNnTaluny,
«IIpucmnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTENbHOCTY, «Kputepuu Bunma», «Bumsl-aBoitHukm», «CTpyKTypa
BUAa B npupone», «CrocoOsl BunooOpasoBanusy, «I'eorpaduueckoe BUIOOOpa3oBaHHE TPEX BHUIOB JIAHABIIICH,
«JKoJ0rm4ecKoe BUI000pa3oBaHne BUIOB CHHUIY, «[lonmummonasl pacteHuit», «KamycTHo-penedHbiid THOpUI.

OGopynoBanue: repOapuy pacTeHUH, KOJUIEKIMM HACEKOMBIX, 4ydela NTHL M 3Beped ¢ MIpuMepamu
Pa3IMYHBIX TPHUCIOCOONEHHH, Yydena NTUI M 3Beped pa3HBIX BHUIOB, IepOapuy pacTeHWH OJIM3KHX BHIIOB,
00pa30BaBIIMXCS PA3TMIHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BrisiBIeHHE N3MEHIUBOCTH Y 0COO€H OJHOTO BUIA.

JlaGopaTopHas pa6ota «lIprcmocobieHns opraHi3MOB 1 X OTHOCHUTEIBHAS LIEIecO00pa3HOCTEY.

JlaGopaTopHas pa6ota «CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. MakpodBoJIIOLUs U €€ pe3yabTaThl

Meroap! n3ydeHns MakposBoironuu. IlameoHTonormdeckue MeTonpl M3ydeHus sBomouuu. llepexomHbie
(GOpMBI U PUITOTEHETHYECKUE PSIIIbI OPTAHU3MOB.

Buoreorpaguueckue Meronsl u3ydeHus sBomonuu. CpaBHeHHe (GIIOpsl U (BayHBl MaTEpPHKOB M OCTPOBOB.
Buoreorpaduueckne obmactu 3emin. Buab-sHIEMUKN U PETAKTHL

OMOPHONIOTNYECKHE W CPAaBHUTEIHLHO-MOP(OIOTHUECKHE METOAbl H3Y4YEeHHUs SBOIIONMHU. | eHerndeckue
MEXaHU3MbI SBOJIOLMH OHTOr€HE3a M TOSBIICHUS 3BOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE W aHAJOTHYHBIE
opraHbel. PyquMeHTapHBIE OpraHbl M aTaBU3MbL. MOJNEKYISpHO-TEHETHUECKHE, OMOXUMHIECKHE U MaTeMaTHIECKUe
METOIBl M3Y4eHUs HBOMIONUH. ['omonmormyHble TeHbl. COBpPEMEHHBIE METOJBI MOCTPOCHHSA (PHIIOTEHETHYECKUX
JICPEBBEB.

XPOMOCOMHBIE MYTAIMX ¥ SBOJIOLHS TEHOMOB.

OOmme 3akoHOMEpHOCTH (TpaBHiIa) IBOMIOUMH. [Ipunyun cmensvt ¢ynkyuii. HeoOpaTHMOCTD 3BOIOINH.
AnantuBHas paguanyst. HepaBHOMEPHOCTh TEMIIOB SBOIOLINH.

JeMoHcTpanuu

Hoptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromnep, 3. ['ekkens.

Tabmupsl ¥ cxeMbl: «®DUIOTEHETHYECKUH psl JIOmamn», «ApPXEONTEPHKC», «3BEpPO3yOble SIIEPhI»,
«Crerouedans», «Punnopurs», «CeMmeHHbIE NanopoTHUKHN», «buoreorpadmueckne 30HBI 3emum», «[peiid
KOHTHUHEHTOB», «Pennkrth», «HawanpHble cTagum 5SMOPHMOHAIBHOTO pa3BUTHS TO3BOHOYHBIX IKMBOTHBIX»,



«['oMonorn4HpIe W aHAIOTMYHBIE OpPTaHb), «PyIUMEHTBD», «ATaBU3MBD)Y, «XpOMOCOMHBIE HA0OpHI YENOBEKa
muMIan3e», «[ JTaBHbIe HaNpaBiIeHUS IBOTIONUIY, «OO0IIIe 3aKOHOMEPHOCTH 3BOJIIOIIAN.

OOopynoBaHue: KOJUIGKIMH, TepOapuu, MYISDKH —HMCKOMAEMBIX OCTaTKOB  OPTaHU3MOB, MYIISDKA
TOMOJIOTHYHBIX, AaHAJIOTHYHBIX, PYIUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJJICKIIUH HACEKOMBIX.

Tema 4. IIponcxoxnenne U pa3BUTHE *KU3HA Ha 3emuie

Hayunble THDOTE3Bl NPOUCXOXKIEHMS >KM3HHM Ha 3emie. AOuoreHes u maHcrepmus. JloHaydHble
TIPE/ICTABICHUS O 3apOXKJICHUHU JKM3HM (KpeanuoHM3M). ['MIoTe3a MOCTOSHHOTO CaMO3apOXKIEHHs JKU3HU M €€
onposepkeHue onbitamu @. Penu, JI. Cnamrannanu, JI. [Tactepa. [IpoucxoxaeHue )KU3HU U aCTPOOHOIOTHS.

OcHOBHBIE 3Tanbl HEOpraHWYecKOi HBomronuu. [lmaHerapHas (Teoormdeckasl) SBONIOLNMS. XHUMHYECKas
sBOMIOLMSL. AOHOTEHHBI CHHTE3 OpraHMYecKuxX BemiecTB n3 Heopranmdeckux. Ompir C. Mmmiepa u I'. HOpu.
O0pa3oBaHue moIMMepoB U3 MOHOMepoB. KoarepBatHast runote3a A. M. OmapuHa, TUTIOTE3a MEPBUIHOTO OyIhOHA
k. Xonneiina, reneruueckas runoreza I'. Mémrepa. Putosumer (T. Uek) u runoreza «mupa PHK» V. I'unbepra.
dopmupoBaHre MeMOpaH 1 BOSHUKHOBEHHUE MTPOTOKIIETKH.

Uctopus 3emnu u Meronpl e€ u3ydeHus. lckomaemble OpraHHYEcKHE OCTaTKH. ['eoxpoHomoruss u eé
Meronbl. OTHOCHTENbHAsE M a0COJIOTHAS TEOXPOHONOrHs. [ '€0XpOHONOrMuecKas IIKana: DOHBI, 3PbI, MEPUOBI,
SMOXU.

Hauanbnble aTamel opraHuuyeckoil sBomonuu. IlosBIeHME M HBOMIONMS MEPBBIX KIETOK. JBOJIOLUA
Merabonu3ma. Bo3HHKHOBEHHE TepBbIX dkocucTeM. COBpeMeHHbIE MUKPOOHBIE OMOIIEHKN KaK aHaJor MEepBhIX Ha
3emite coobuiectB. CTpoMaTonuThl. [IpoKapHOTHI M YKapHOTHI.

[Tpoucxoxnenne sykapuor (CMMOHMOreHe3). DBOIIOIMOHHOE MPOHMCXOKACHHE BUPYCOB. [IpoucxokaeHue
MHOTI'OKJIETOYHBIX OPpTaHU3MOB. Bo3HukHOBEHNE OCHOBHBIX rpynIi MHOTOKJIETOYHBIX OPTaHNU3MOB.

OCHOBHBIE 3TaIlbl SBOJIIOIUK BBICIIUX pacTeHuit. OcHOBHBbIC apoMopdo3bl pacTeHuil. Brixo pacTeHuii Ha
cymry. llosiBlneHme CHOPOBBIX pacTeHHM u 3aBoeBaHMe UMH cym. CeMeHHble pacTeHus. llpoucxoxiaeHue
LIBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl 3BOJIIOIUU KUBOTHOrO Mupa. OCHOBHbIE apoMop(do3bl KHMBOTHBIX. BeHmckas dayHa.
KemOpwuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THIIOB. [lepBble XOpOBbIe )KMBOTHBIE. JKN3Hb B BOAE. DBOIIOLHA
1o3BoHOuHbIX. [Iponcxoxaenue amduoOuii n pentunuit. [IpoucxoxkieHne MIICKONMUTAIOMMX W NTHL. [IpuHIMD
KJ1I049eBoro apomop¢oza. OcBoeHne 0eCII03BOHOYHBIMHU U TIO3BOHOYHBIMH )KUBOTHBIMH CYIIIH.

Pa3Butne xu3Hu Ha 3emiie MO dpaM M IEpPHOIAM: apXed, MPOTepo30H, Maneo30i, Me3030U, KaifHO30M.
OOmas xapakTepycTHKa KIMMaTa U Te0JIOTMYECKHX TpoueccoB. [1osBieHne u pacuBeT XapaKTepHbIX OpPraHH3MOB.
Yrneobpa3zoBaHue: €ro yCIoBHs U BIMSHUE HA Ta30BBIH COCTaB aTMOC(EPHI.

MaccoBble BbIMHUpPaHHS — 3KOJOTMUECKHE KpHU3UCHI IHpormuioro. I[IpuduHBI M CHEACTBUSL MAacCOBBIX
BbIMUpaHuid. COBpEMEHHBIN SKOJIOrMYeCKUil KPU3KC, ero ocodeHHocTu. [Ipobiema coxpaHeHus: OuopazHooOpasus
Ha 3emiie.

CoBpeMeHHasl CHCTeMa OpraHudeckoro Mwupa. [lpuHImnsl Kiaccuukanuu opraHu3MoB. OCHOBHBIE
CHCTEMAaTHUYECKUE IPYTIBI OPTaHU3MOB.

JdemoncTpauuun

Hoptpersr: @. Penu, JI. Cnannanuanu, JI. Iacrep, M. Y. Meunukos, A. M. Onapun, J[x. Xonxgeis, I
Meénnep, C. Muep, I'. FOpmn.

Tabmuner u cxemsr: «Cxema ombita @. Peqm», «Cxema ombita JI. Ilactepa mo n3ydeHHI0 caMo3apOXKICHUSI
xKu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «DTtamsl HeopraHMYecKOH HIBOIIONHNY, «I €0XpoHOIOrHIecKas
mkana», «HaganpHble 3Tambl OpraHUYecKoil 3BOMOIMN», «CxeMa 00pa3oBaHMs dYKapHOT NMyTEM CHMOMOTEHE3ay,
«Cucrema xuBoi mpupoasl», «CTpoeHne BUpyca», «ApoMopdo3sl pacTeHui», «PurrOPUTED, «OTHOKIETOYHBIE
BOIOPOCTI», «MHOTOKIETOUHBIE BOAOPOCTI», «Mxm», «Ilamoporaukm», «[omoceMeHHble pacTeHHs», «OpraHsl
LBETKOBBIX pacTeHui», «Cxema pa3BUTHsS >KHBOTHOIO MHpPa», «ApomMopdo3sl XHBOTHBIX», «IIpocteiimmey,
«Kumeunomonoctaeiey, «Ilnockue uepBm», «Unenucronoruey, «PeiOb», «3eMHOBOIHBIEY, «IIpecMbIKaromuecs,
«Itnupy, «Mnekonuraromue», «Pa3BUTre XU3HU B apXEHCKOH 3pey», «Pa3BuTHE XKU3HU B IPOTEPO3OMCKON 3pen,
«Pa3BUTHE JKM3HM B NANE030MCcKOW 3pe», «Pa3BuTHE XM3HM B ME3030MCKOM 3pe», «Pa3BuTue XU3HU B
KaHO30HCKOM 3pey, «CoBpeMeHHas CUCTeMa OPTaHIMYECKOTO MIPay.

OOopynoBanue: repdapuy pacTeHNI Pa3IWYHBIX OTAETOB, KONJICKIHNH HACEKOMBIX, BIIAXKHBIC IpETapaThl
KHMBOTHBIX, PAaKOBHHBI MOJUTIOCKOB, KOJNJIEKIMH WITOKOXKHX, CKEIETHl IMO3BOHOYHBIX XMBOTHBIX, Wydena NTHI[ H
3Bepei, KOJUIEKIIN OKaMEHEJIOCTEH, TTOJIE3HBIX HCKOMAeMBbIX, MYJISKH OPraHMIECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasi JaopatopHasi padora «MogenupoBarre onblToB Mrmuiepa—lOpn 1o u3ydeHuto
aOMOTreHHOT 0 CHHTE3a OPraHMYEeCKNX COSTUHEHHUH B IEPBUYHON aTMocdepey.

JlaGoparopHasi padoTa «/3ydeHne 1 OnMcaHue HCKOMAeMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckast padora «l13yyeHre 0cOOEHHOCTEH CTPOCHHS PACTEHUH PAa3HBIX OT/IEIIOBY.

IIpakTuyeckast padora «3ydeHne ocoOCHHOCTEH CTPOESHUS TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIponcxoxkneHne 4ea0BeKa — AaHTPONOTeHe3

Paznens! v 3a1a4n aHTPONIONOrUH. METO/IbI AHTPOITOIOTHH.

CraHOBJE€HUE MPEACTABICHHNA O MPOUCXOXKACHUM 4YenoBeKa. PemuruosHele Bo33peHHs. COBpEMEHHBIE
Hay4YHbIE TEOPHH.



CXoncTBO 4enoBeKa ¢ >KMBOTHBIMH. CHCTEMaTHYecKOoe MOJIOKEHHE 4YenoBeka. CBHUIIETENBCTBA CXOZCTBA
YeJoBeKa C JKUBOTHBIMH: CPaBHHUTEIHFHO-MOP(OIOrHIEcKre, SMOPHOJIOTHYECKHe, (DU3NO0IOTro-ONOXMMUYECKHE,
noBeieHueckre. OTIMYMs YeloBeKa OT XKMBOTHBIX. IIpsSMOXOXIIeHHE M KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTHE TOIOBHOTO MO3Ta M BTOPOI CUTHAJIBHOM CHCTEMBL.

JBwwkymue cuitbl ((hakTopsl) aHTpOIOreHe3a: OHonorndeckue, conuaibabie. COOTHOLIEHHE OMOIOTHYECKUX
1 COLMANIBHBIX (haKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUW AaHTPOIIOreHe3a. PaHHME denoBekooOpa3Hble 00€3bsHBI (TPOKOHCYNBI) W pPaHHHE
MTOHTH/IBI — OOIIHE MPEAKHA YEIIOBEKOOOPAa3HBIX 00C3bsH U JIFOJICH. ABCTPAJIOMUTEKH — JABYHOTHE MPEIKU JIFOICH.
UYenoBek yMmenblii, MepBbIe M3TOTOBIECHUS OpyAMH Tpynaa. UenoBek NpsIMOXOAALIMH U MEPBBIA BBIXOJ JIIOAEH 3a
npenensl Adpuku. YenmoBek reiaensOeprckuii — OOMIMK TPEIOK HEaHAEpTalbCKOrO YeIOBEKa M UeslOBEKa
pazymHoro. YenoBek HeaHIepTaIbCKUH KakK BMJ JIIOJEH XOJNIOAHOro KiumaTa. UenoBek pa3yMHBIN COBPEMEHHOTO
THIIa, JICHUCOBCKHI Y€I0BEK, OCBOCHHE KOHTHHEHTOB 3a npeneinamu AQpuku. [laneorenernka u najaeoreHOMHKa.

OBOJIIONNST COBPEMEHHOI'O YelloBeKa. ECTeCTBEHHBIH OTOOp B TOMY/SIIMAX 4YejoBeKa. MyTalMOHHBINH
npouecc ¥ nonmumopdusm. IlomynsiMoHHBIE BONHBL, Apedd TreHoB, Murpamus U <«A(QGeKT OCHOBaTes» B
TIONYJISALUSIX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue packl. [lonsarue o pace. bonbime packl: eBporeouHas (eBpa3uiickas), aBcTpaio-HerpouIHast
(9KBaToOpuanbHast), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHCKas). Bpems u myTu pacceneHusi yesoBeKa IO IUIAHETE.
EnnHcrBO yenoBeueckux pac. HaywHast HecocTosiTenbHOCTh pacu3Mma. [IprcrocoOneHHOCTh YenoBeKa K pasHbIM
YCIOBHSM OKpyXKatomield cpensl. BimsiHue reorpaduyeckoil cpeapl U npeiipa reHoB Ha Mopdosoruio u
(bU3HOIOTHIO YeoBeKa.

MexaucuuiinHapHble  MeToibl B (u3uueckoil  (OMOJOrM4ecKoi) aHTPONOJIOTHUH.  JBOJIOIMOHHAS
AHTPOIOJIOTHSI W TaJICOAHTPOIIONOTHS YEeNIOBEUYECKUX MNONYISIMHA. buocolmanbHble HCCIeNOBaHUsS TPHUPOJIBI
yenoBeka. MccnenoBanue KO3BOIIOLUH OHOIOIMYECKOT0 U COLUAIBHOIO B YEJIOBEKE.

JdemoncTpauuu

Iloprpersr: Y. Jdapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «Meroapl aHTpornonorumy, «['0JOBHOM Mo3r uenoBekay, «YenoBekooOpasHbie
00e3bsHbI», «CKeleT 4YeloBeka M CKelIeT [MMIaH3e», «PyIMMEHTHl M aTaBU3MBDY, «J[BWKymme Cuilbl
aHTPOIOreHe3a», «OBOIIOIIMOHHOE JpPEBO 4YENOBEKa», «ABCTpanonurek», «YemoBek ymenblit», «Uenosek
npsMoxoaamuity, «JlenucoBckuii denoBek» «Heannepransien»y, «KpomanboHb», «lIpeaku yemoBeka», «ITarmbl
SBOIOLUHM YeJI0BeKay, «Pachl uenoBekay.

OOGopynoBaHue: MyYNISDKM OKaMEHENOCTEH, NPeAMETOB MAaTepHajbHOM KyIbTypbl INPEAKOB YEIOBEKa,
penponykuuu (pororpadun) KapTuH ¢ MUPOIOrHIECKUMHI M OUOJICHCKUMHU CIOXKETaMHU MPOMCXOXKICHHS YeJIOBEKa,
¢dororpaduy HaXOIOK HCKOIAEMBIX OCTATKOB UEJIOBEKAa, CKENeT YeloBeKa, MOIENb Yeperna 4eloBeKa M yepena
IIMMIIaH3€, MOJEb KUCTH YENIOBEKA M KUCTHU LIMMIIAH3€, MOJIESTN TOpCa IPEIKOB YEI0BEKa.

JlaGopaTtopHasi paGotra «lI3ydeHne ocoOE€HHOCTEH CTpPOCHMS CKeleTa 4elIOBEeKa, CBA3aHHBIX C
TIPSAMOXOKAECHUEM.

IIpakTuyeckas padora «/3ydeHne SKOIOTHIECKUX aJalTaIllid YeJTOBEKay.

Tema 6. Jxojiorusi — HAyKa 0 B3aMMOOTHOLICHHMSIX OPTaHU3MOB H HAJOPraHHU3MEHHBIX CHCTEM €
OKpYy:KaKLuel cpenoi

3apoxaeHne U pa3BuTHe dKoioruu B Tpyaax A. I'ymbompara, K. @. Pymee, H. A. CeseprioBa, O. I'ekkens,
A. Tencmu, B. H. CykauéBa. Pa3nens u 3amaun sxonorun. CBsI3b SKOJIOTHUH C IPYTUMH HAyKaMU.

Merons! skornoruu. IloneBble HaOmOAEHHSA. DKCHEPHUMEHTHI B JKOJOTHM: NPHPOAHBIE U JTa0OpaTOpHBIE.
MogenupoBaHre B 9KOJIOTHH. MOHUTOPHHT OKPY)KAOIIEH Cpepl: JTOKAIBHBIN, PErHOHANBHBINA U TI100aTHHBIH.

3HaueHHEe HKOJIOTMUECKUX 3HAHWH IS YellOBEKa. ODKOJIOTHYECKOE MHPOBO33PEHHE KaK OCHOBA CBSI3eH
YEJIOBEYECTBA € NPUPOL0i. POPMUPOBAHUE FKOIOTUIECKON KYIbTYPbI U 3KOJIOTMYE€CKON I'PaMOTHOCTH HAaCEJIEHHUSL.

JdemoncTpauun

Hoptpersr: A. I'ymbomsar, K. @. Pynse, H. A. CeBepuos, D. ['ekkens, A. Tencmu, B. H. Cykaués.

Tabmumer 1 cxemsl: «Pa3gensr sxomorum», «Metogpl 3KoJorumy, «CxeMa MOHHTOpPHHTA OKPYXAromien
cpemb».

JlaGopaTopHas padoTa «/3ydeHrne METOIOB SKOIOTHIECKUX MCCIEIOBAHUI.

Tema 7. Opranu3msbl 4 cpeia OOUTAHUS

Okonorudeckrne (pakTopel M 3aKOHOMEPHOCTH WX JeicTBUS. Kiaccmpukarmms 3KOIOTHIecKHX (DaKTOPOB:
abuoTndeckne, OMOTHYECKHe, aHTpomoreHHeie. OOmMMEe 3aKOHOMEPHOCTH IEHCTBHS JKOIOTHIECKHX (HaKTOPOB.
[TpaBuo muanmyma (K. npenrens, FO. JInbux). TonepantHOCTh. DBpHONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnornueckne ¢akTopsl. CBeT Kak 3Kojormueckui (akrtop. JleHcTBHE pa3HBIX yJacTKOB COJHEYHOIO
CHEKTpa Ha OPTaHU3MBL. DKOJIOTHYECKHE TPYIIIBI PACTEHUH M )KMBOTHBIX 10 OTHOLICHHIO K cBeTy. CHUTHANIBHAS POJb
cera. doToneproan3M.

Temmnepatypa kak skomormueckuii Qaxrop. JlelicTBue Temmeparypsl Ha OpraHu3Mbl. [IOHKHIOTEpMHBIE U
TOMOHOTEpPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxHocTs Kak skonornueckuit gaxrop. IlpucrocobieHns: pacTeHuid K MOJIEp>KaHUIO BOAHOIO OajlaHca.
Knaccudukanms pacrenunii mo orHomeHuo K Boje. IIpucrnocobnenns >KUBOTHBIX K N3MEHEHHIO BOJHOTO PEXXHMa.



Cpenpl oOHWTaHMS OpPraHW3MOB: BOJHAS, HA3E€MHO-BO3/YIIHAs, IOYBEHHAs, TTIyOMHHAs MOANOYBEHHAS,
BHyTpUOpraHu3MeHHas. (DH3HKO-XMMHUYECKHE OCOOEHHOCTH cpel OOWTaHWs OpraHu3MoB. [IpucnocoOienus
OpPTraHU3MOB K XHM3HHU B Pa3HBIX Cpeniax.

Buonornueckne purmbl. BremHme u  BHyTpeHHHMe pUTMBL CyTOYHBIE W TOAWYHBIE PUTMEL.
[pucnocoGieHHOCTH OPraHU3MOB K CE30HHBIM N3MEHEHHSIM YCIIOBHUI KHU3HH.

’Kusnennsie Gpopmbl opranusmoB. [lonsTue o xu3sHeHHOH (opme. XKusHeHHBIE OPMBI pacTeHUi: AepeBbs,
KYCTapHHKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (OPMBI IKHBOTHBIX:
THPOOHOHTHI, T€OONOHTHI, a3p0o0HOHTHI. OCOOEHHOCTH CTPOEHUSI U 00pa3a KHU3HU.

Buornueckue paxropsl. Buabl 0MOTHYECKUX B3aUMOISHCTBUNA: KOHKYPEHIIHSI, XUITHIIECTBO, CHMOMO3 1 €ro
¢dopmel.  [lapasuTs3Mm, Koomepammsi, MYTyalu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxJICOHMYECTBO).
Herpoduueckne B3ammoneiictBusi (Tonmdeckue, (opuyeckue, (abpudeckue). 3HaYeHHE OWOTHYECKHX
B3aMMOJICHCTBUIA JJIs CYIIECTBOBAHMS OPraHU3MOB B cpezie oouTanusl. [IprHINT KOHKYPEHTHOT'O HCKITIOUESHUSL.

JeMoHcTpanuu

Tabnuup! 1 cxeMbl: «IKonorudeckue GakTopb», «CBETOBOU CIIEKTP», « DKOIOTUYECKHE IPYIIIBI JKUBOTHBIX
10 OTHOUIEHHIO K CBETY», «TeIIOKpOBHBIE »KHMBOTHBIE», «XOJOTHOKPOBHBIE »XHMBOTHBIEY, «DHU3HOIOrHYecKue
aJlanTanyy JKUBOTHBIX», «Cpenpl oOHMTaHMs OpraHu3MoBy», «buomormueckue putMmbD), «JKH3HEHHBIE (QOPMBI
pacrenuit», «KusHeHHbIe (OPMBI KHUBOTHBIX», « IKOCHCTEMA IIMPOKOJIMCTBEHHOIO Jiecay, « DKOCHCTeMa XBOHHOTO
necay, «Llenu nuranusy», «XumnndectBoy, «[lapasuruzmy, «Konkypenimsy, «Cumonosy, «KommeHcamnzmy.

OOopynoBanue: repOapuM pPacTeHUH M IKUBOTHBIX, NPHUCIOCOOJICHHBIX K BIMSHHIO Pa3JIMYHBIX
9KOJIOTHUECKUX  (HaKTOpOB, TIepOapHM  CBETONIOOMBBIX, TEHEIIOOMBBIX W  TCHEBBIHOCIUBBIX  PACTCHU,
CBCTOHIO6I/IBI)IC, TCHCHIO6I/IBI)IC 1 TCHCBBIHOCJINMBBIC KOMHATHBIC PACTCHUS, rep6apm/1 " KOJUICKIIMHN TC]'IJ'[OJ'[I06I/IBI)IX,
3UMOCTOMKHX, MOpPO30YCTOHYMBBIX pACTEHHH, 4ydena NTUIl M 3Beped, repbapuu pacTeHHid, OTHOCSIIUXCS K
rurpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHHS JTAHHBIX TPYII, KOJUIEKIMU XXHUBOTHBIX, OOUTAIOIINX
B pa3HBIX cpenax, repOapuu M KOJUICKI[MHM PACTCHHM M JKUBOTHBIX, O0JIAArOIIMX YepTaMH MPHUCIOCOOIEHHOCTH K
CC30HHBIM HM3MCHCHUAM yCHOBI/Iﬁ JKU3HHU, rep6ap1/11/1 " KOJUICKIIMH paCTeHI/Iﬁ N )KMBOTHBIX Pa3JIMYHBIX XKU3HCHHBIX
(hopM, KOJJIEKIIMHN KMBOTHBIX, YYACTBYIOIINX B PA3IUYHBIX OMOTHYECKHX B3aUMOJCHCTBHSX.

JlaGopaTopHas pa6oTa «BrIsBIeHNE TPUCTIOCOOIECHII OPTaHU3MOB K BIIUSHHIO CBETa».

JlaGopaTopHas pa6oTa «BrIsgBIeHNE TPUCTIOCOOICHII OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHD».

JlabopaTopHasi padoTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOMTAHHS.

Tema 8. Dxosorusi BUAOB ¥ MOMYJIsLMii

OKOJOTMYeCKUE XapakTepucTuku nomymauuu. lIlomynsius kak Ouonoruueckas cucrema. Poib
HEOJIHOPOAHOCTH Cpeibl, (QU3NYECKHX OapbepOB M OCOOCHHOCTEW OHMOJOrMHM BUIOB B (QOPMHUPOBAHHU
MIPOCTPAHCTBEHHONW CTPYKTYphl momyssiiuil. OCHOBHbIE MOKa3aTeNM MOMYJISLUN: YHUCICHHOCTb, IJIOTHOCTb,
BO3pAaCTHasI U MOJIOBAsi CTPYKTYpPa, POXKAAEMOCTb, IIPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHSL.

OKkonoruyeckasl CTpykTypa nomyssinud. OLeHKa YUCICHHOCTH MOMy/siuuu. J{MHaMUKa HOMyJSIIUU U e
perymsanus. buotudeckuii moreHuuman nomyasuud. MopenupoBaHue IMHAMMKU Tomyssinuu. Kpusble pocrta
YHUCIIEHHOCTH MOMYJsyU. KpuBble BBDKUBaHUA. Peryssiius YiCIeHHOCTH TOMY/ISILHA: Poiib (PaKTOPOB, 3aBHCSIINX
1 HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTHYECKUE CTpaTeruu BUIoB (r- u K-ctparerun).

[NousiTue 00 »KONOrMYecKoi Huiie Buaa. MecrooOuranue. MHOroMepHass MOZAENIb DKOJIOTHYECKON HUIIU
Jx.M. XaTtunHcona. Pa3mepsl skonoruyeckoil Huimu. IloreHnuanpHas v peaan3oBaHHas HULLY.

Bun kxak cucrema mnomynsanui. Apeanbl BHAOB. BHIBI M WX KM3HEHHBIE CTPATErMU. ODKOJIOTMYECKHE
9KBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHNS 1 MUTPAIMA )KUBOTHBIX. brojorndeckie NHBAa3NHU Yy)KEPOIHBIX BUJIOB.

JdemoncTpauun

Ioptper: Jx. M. XaTunHCOH.

Tabmuisl 1 cxembl: «OKOJIOTMYECKHE XapaKTEPUCTUKH Homyasnum», «lIpocTpaHcTBeHHas cTpykTypa
nonynAnun», «Bo3pacTHble MUpamMuIbl MOMYIALNN», «CKOPOCTh 3aceleHUs] MOBEPXHOCTH 3€MIIM Pa3iIndHBIMHU
opranuzMamm», «Mogenp skonorndeckoit Humu Jx. M. Xatunnconay.

ObopynoBanue: repOapru pacTeHUH, KOJUICKIIUN JKUBOTHBIX.

JlaGopaTopHas padota «lIpucmocobmeHns ceMsH paCTeHUIA K PacCeNICHHUIOY.

Tema 9. DxoJ10rus co00IECTB. DKOJOTHYEeCKHE CHCTEMbI.

CoobmectBa opranu3MoB. brorieHO3 1 ero cTpykTypa. CBS31 MEXIy OpraHH3MaMu B OHOIIEHO3E.

Oxocucrema Kak oTkpeITas cuctema (A. k. Tercnn). @yHKIMOHATBHBIE OJIOKH OPTaHU3MOB B IKOCHCTEME:
TIPOYIIEHTHI, KOHCYMEHTHI, peyleHTsl. Tpoduueckue ypoBHU. Tpoduueckne nenn u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [10ouBEI 1 MBI B 3KOcHcTeMax. KpyroBopoT BemecTB ¥ OTOK HEPTHUH B SKOCHCTEME.

OcCHOBHBIE TTOKa3aTeNN YKOCHCTEMBI. bromacca 1 mpoayKius. DKOIOrn4ecKue MIpaMy/Ibl 9nucer, OMOMacCh
1 SHEepTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIE 3aKOHOMEPHBIC
CMEHBI COOOIIECTB — CYKIEecCHH. llepBHYHBIE W BTOPHYHBIE CYKIECCHH M HX IPUYMUHBL. AHTPONOTeHHBIE
BO3/IeicTBUS Ha cykueccuu. KimmakcHoe cooOmiectBo. bropazHooOpasue W IMOMHOTa KPYroBOPOTa BELIECTB —
OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



IpuponHble SKOCUCTEMBL. DKocucmembvl 03€p U peK. IKocucmemvl Mopeli U OKeanos. IKOCUCmeMbl MYHOP,
J1eco8, cmeneti, NyCmbviHb.

AHTpONIOTeHHBIE YKOCHCTEMBI. ATpo’KocHcTeMa. ATporeHo3. Pa3znuumsi MeXay aHTPONOT€HHBIMH U
TIPUPOJHBIMH YKOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['oposackast ¢iopa u hayna. CuHaHTpONHM3anus
ropojcko# QayHsl. bronormdeckoe 1 X03sHCTBEHHOE 3HAUCHNE arpPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (DOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBUI OpPraHM3MOB B 3KocucreMax. Poib
Kackaonozo 3ghghexma u 6ud06-30upuxamopos (Kuouesvix 6udos) 6 GyukyuoHuposanuu sxkocucmem. IlepeHoc
SHEPrHU M BEIIECTB MEXIY CMEXHBIMH 3KOCHCTEMaMH. YCTOWYMBOCTh OPraHW3MOB, TOMYJISIIMHA M 3KOCHCTEM B
YCIIOBHSAX €CTECTBEHHBIX M aHTPOITOI€HHBIX BO3/ICHCTBUA.

Mexanuzmer  6o30eticmeus  3acpssHENU PA3HLIX MUNOE HA  CYOOP2AHUBSMEHHOM, OpP2AHUIMEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM  YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUA — AHMPONOLEHHO20
6030eticmeusi. MeToonorusi MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX 9KOCHUCTEM.

JeMoHcTpanuu

Ioptpet: A. JIx. Tercau.

Tabmuupl u cxembl: «CTpykTypa OHOIEHO3a», «JKOCHCTEMa HMIMPOKOIMCTBEHHOrO Jieca», «IKOocUcTeMa
XBOHMHOTO Jiecay, «DyHKIMOHAJIBHBIE IPYIIBI OPTaHU3MOB B dKOCUCTEMe», «KpyroBopoT BelecTB B AKOCHCTEMEY,
«Uermn muranust (macTOWIIHAs, AETPUTHAs)», «IKOJOrMYEcKas NMupamuaa 4uce», «IKOJOrMuecKas Mmupamuia
Ouomaccel», «OKolormdeckass mnupamuga odHeprum», «OOpazoBanue Oornora», «llepBuuHas CyKueccHs,
«BoccraHoBiieHHe Jieca Tmocie moxapay, «JDKOcHCTeMa 03epa», «ArporeHo3», «KpyroBopoT BeliecTB M MOTOK
SHEPrHHU B arpoleHosey», «[IpuMepbl ypOosKoCHCTEM.

OOopynoBanue: repOapul pacTeHWil, KOJUISKIMM HACEKOMBIX, 4Yydella ITHIl W 3Bepei, repOdapuu
KYJBTYPHBIX M JUKOPACTYIIUX PACTCHHH, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IlpakTnyeckas padora «/3yueHue u onucaHue ypoO3IKOCHCTEMBD».

JlaGoparopHasi pabGora «l3yueHue pa3HOOOpa3usi MENKHX TIOYBEHHBIX YJIEHHUCTOHOI'MX B pa3HbIX
IKOCHCTEMAX.

IKeKypeusi «IKCKypcusi B TUIIMYHBINA OuoreoneHo3 (B 1yOpaBy, Oepe3HsiK, eJIbHUK, HA CYXOIOJIbHBIA WIIN
MIONMEHHBIH JIYT, 03ep0, OOJIOTO)».

IKCeKypeusi «DKCKypCHs B arpOIKOCUCTEMY (Ha ITI0JIe HIIH B TEITMYHOE X03SHCTBO)Y.

Tema 10. Buocdepa — rnodanbHast IKOCHCTEMA

Buocdepa — obmenmnanerapras o0onouka 3eMiH, A€ CYIIECTBYET WIM CYLIECTBOBaja KH3Hb. Pa3zButue
npezicTaBieHuit o Ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnajckoro o 6uocthepe. Obnactu 6uocheps! u e
cocraB. JKuBoe BemiecTBo Ouocdepsl u ero GyHKIHH.

3aKOHOMEpHOCTH CyliecTBoBaHusl Ouocepbl. OcobeHHOCTH Orocepbl Kak TI00aNTbHON 3KOCHCTEMBI.
Junamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliecTB U OHOreoXMMHUUYECKHe UK (yriepoa, a3ora).
PurMuuHOCTh siBEeHHI B OHochepe.

3onanbpHOCTh Ouochepsl. [lonsTue o duome. OCHOBHBIE OMOMBI CYIIH: TYHIpA, XBOWHBIE Jieca, CMEIIaHHbIE
U IIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHBI, ITyCTHIHH, TPOIIMYECKHE Jieca, BEICOKOrophst. Kiumar, pacTuTenbHbIH
U JKUBOTHBI MUpP OMOMOB CYIIIH.

CrpykTypa U (yHKIHS JKHBBIX CUCTEM, OIIEHKA UX PECYPCHOrO MOTeHIMana u OnocdepHsix GyHKIuiL.

JdemoncTpauun

[optpersr: B. 1. Bepraackuit, 3. 3rocc.

Tabmuupr u cxembl: «['eochepst 3emmm», «KpyroBopor azora B mpupone», «KpyroBopoT yriepoma B
npupone», «KpyroBopor kuciopona B mpupone», «KpyroBopor Bonpl B mpupone», «OCHOBHBIE OHOMBI CYLINY,
«KimmmaTtmaeckue mosica 3emmm», « Tyampay, «Taiiray, «CMmermanasiii nec», «InpokonucTBeHHEIH Jecy, «CTemby,
«CasanHnay, «Ilycteiasny, «Tpormaeckuii mecy.

ObopynoBanue: repOapu pacTeHUH pa3HBIX OMOMOB, KOJUIEKIINHU KHBOTHBIX.

Tema 11. YesnnoBek U OKpYy:KaUIAs cpeaa

DKooruieckne Kpu3uCH M MX MPUYHHBEL Bo3zieiicTBue denoBeka Ha Omochepy. 3arps3HEHHe BO3IYITHON
cpensl. OxpaHa BO3ayxa. 3arps3HeHHE BOAHOW cpenpl. OXpaHa BOXHBIX pecypcoB. Paspymenue moussl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne Kinumara.

AHTpOIIOreHHOE BO3JICHCTBHE HAa PACTUTENBLHBIA M JKUBOTHBIH MHUp. OXpaHa pacTUTENHHOIO M YKHBOTHOT'O
mupa. OCHOBHBIE NMPUHIMITBI OXpaHbI Npupoabl. KpacHele kHUrH. Oco00 OXpaHseMble NPHPOIHBIC TEPPHTOPUH
(OOIIT). boranuueckue caabl ¥ 300JI0TMIECKIE TTAPKH.

OCHOBHBIE ~ TIPUHLMIBI ~ YCTOWYMBOI'O  Pa3BHTHS  dYeJoOBeYecTBA M MNPHUPOABl.  PanmoHanmbHOE
TIPUPOJONIONB30BAHNE M COXPAHEHHE OMOIOrHIecKoro pasHoodpaszus 3emin. OOme 3aKOHOMEPHOCTH TII00aTIBHBIX
9KOJIOTMYECKUX KpU3UCcOoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA 1 €T0 BEPOSITHBIE TTOCECTBHSL.

Pa3BuTHE METOOB MOHMTOPHMHIA PA3BUTHS ONMACHBIX TEXHOTCHHBIX MporeccoB. Cucmemmnbvle uccied08anus
nepexooa K pecypcochepezaioweli U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonocuueckoe pasnoobpasue u
ouopecypcol.  Hayuonanvhvie ungopmayuonnvle cucmemsl, obecneuusaowue OOCmMyn K uHpopmayuu no



COCMOSIHUID OMOENbHbIX 6U008 U 3Kocucmem. OCHOB8bl IKOpeaburumayuu 3Kocucmem u cnocobos 6opvowl ¢
buonogpescoenuamu. Pexoncmpyxkyus Mopckux u Ha3eMHbIX IKOCUCTHEM.
JeMoHcTpanuu
Tabmumbl U cXeMbl: «3arps3HeHHe aTMochepbl», «3arps3HeHue THApochepbD», «3arps3HEHUE ITOYBEDY,
«ITapauKoBBIi 3P dekT», «Ocod0 OXpaHsIeMbIe IPUPOTHBIC TEPPUTOPHI», «MOJEITH YIIPABIIEMOT0 MUPAY.
OO6opynoBanue: (oTtorpaduu OXpaHAEMBIX PACTCHUN W KUBOTHBIX KpacHoil kHurm Poccuiickoit ®Deneparuu,
Kpachoit kauru permuosa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOSHHS OOYYAIOIIUMHCS IIPOTPAaMM CpPEIHETO
o01ero 00pa3oBaHust: TIMYHOCTHEIE, METANPEIMETHBIE U ITPEIMETHEIE.

B cTpykType JNHMYHOCTHBIX PpE3yIbTATOB OCBOCHHUS IPOrPaMMBbl TI0 OHOJOTMH BBIIEIEHBI CIEIYIOIINE
COCTaBJISIIOIIME: OCO3HAaHWE OOyYaroUIMMHUCS pPOCCHUMCKON TPakAaHCKOM MIEHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAaMOCTOSTENILHOCTH M CaMOONpPEACIECHUI0, Haluyue Mmomugayuy K OOydeHHIO OHOIIOTHH,
YeieHanpasieHnoe pazeumue BHyTPEHHNX YOSKIeHUH JINYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPHYECKUX
TpaJULiA pa3BUTHSI OMOIOTHUECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHL OOYUAIOIMXCS PYKOBOJICTBOBATHCS B
CBOEH JIeSITENEHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, TIPHCYIIMMH CHCTEME OMOJIOrHYeCcKOro o0pa3oBaHus,
Hanuyue npagoco3HAnUsl FKOIIOTHIECKON KYIbTYpPbI, CHOCOOHOCU CMABUmMb SN U CTPOUTD )KU3HEHHBIE IIJIaHbL.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMBbl 10 OWOJIOTMHM JOCTUTAIOTCS B EIUHCTBE y4eOHOH W
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMM POCCUHCKHUMM  COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TNPHHSATHIMU B OOIECTBE MpaBWIaMH W HOPMaMH
TIOBE/IEHHS M CIIOCOOCTBYIOT TIpOLIECCaM CaMOITO3HAHHS, CAMOBOCITUTAHHSI 1 CAMOPA3BUTHS, Pa3BUTHsI BHYTpEHHEH
MO3ULIMK JIMYHOCTH, MAaTPUOTU3MAa M YB@KEHHS K 3aKOHY W IPAaBONOPSIKY, YENOBEKYy Tpyda U CTapliemMy
IIOKOJICHUIO, B3aMMHOI'0 YBaXXCHMUS, 6ep6)KHOFO OTHOLICHUSI K KYJIBTYPHOMY HACJICAUIO U TpagulusM
MHOTOHAaLIMOHAJILHOr 0 Hapona Poccuiickoi denepanuy, NpUpoAe U OKpYXKaroLlen cpene.

JImgHOCTHBIE PE3YIbTAaTbl OCBOCHUA y‘IC6HOFO npeameTa «buomorus» JOJDKHBI OTpa)KaTb I'OTOBHOCTb U
CHOCOOHOCTh 00YYaIOIIMXCsl PYKOBOACTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JTHMYHOCTH, CUCTEMOM
HECHHOCTHBIX OpHCHTaHHﬁ, IMNO3UTUBHBIX BHYTPCHHUX y66)KJleHPII>i, COOTBCTCTBYIOUINX TPpaJUIIMOHHBIM HEHHOCTIAM
pOCcHiiCKOro OOIIeCTBa, PACIIMPEHUE KHM3HEHHOTO OIbITAa M OMbITa JEATEIBHOCTH B IIPOLIECCE peallu3aliu
OCHOBHBIX HaIllPaBJIEHUH BOCIIMTATEIBHOM JIESTEIILHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpazkaaHcKOro BOCIUTAHMSA:

cOopMUPOBAHHOCTH TPAKIAHCKONH IMO3MIMU OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA
POCCHICKOro 0011ecTBa;

OCO3HAaHHE CBOUX KOHCTHTYLIMOHHBIX IIPaB M 0053aHHOCTEH, yBaXKEeHHE 3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MAESATENBHOCTH IPU CO3JAaHUM YYEOHBIX IPOCKTOB, PEIICHUH
y4eOHBIX ¥ [I03HABATENbHbIX 33714, BEITOJIHEHNH OHOIOrHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OINpPENeNATh COOCTBEHHYIO ITO3UIMIO II0 OTHOLICHHWIO K SIBJIEHHMSM COBPEMEHHOH JKH3HH H
0OBSICHATE €€;

YMEHHE Y4YHUTHIBATH B CBOMX NEHCTBHAX HEOOXOOMMOCTh KOHCTPYKTHBHOI'O B3aMMOICHCTBHS JIOAEH C
Pa3sHBIMH YOSKACHUAMH, KyJIbTYPHBIMH [IEHHOCTSAMH U COLIMAIILHBIM ITOTIOKECHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJHEHHS Y4EOHBIX, IO3HABAaTENbHBIX U
HCCIIeOBATENbCKUX 33714, YBaKUTEIBHOIO OTHOLIEHMS K MHEHHIO ONIOHEHTOB IpU OOCYXICHHH CIIOPHBIX
BOIPOCOB OMOJIOTNYECKOT0 COMCPIKaHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM EATEIBHOCTH;

2) NaTpHOTHYECKOro BOCIIUTAHMS:

c(pOpMHPOBAHHOCTH POCCUHCKOM I'Pa)kKJAHCKOH MIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHUS K CBOEMY HApOLy,
YyBCTBA OTBETCTBEHHOCTU Iepen PoauHOM, ropioctu 3a CBOW Kpaild, cBo0 PonuHy, CBOW S3BIK U KYJBTYpY,
MIPOLIIOE W HACTOSIIEe MHOTOHAIIMOHAIBHOr0 Haposa Poccuy;

LICHHOCTHOE OTHOIIEHWE K NPHPOAHOMY HACIEOWIO M TAMSITHHKAM IPUPOIBI, IOCTIOKEHHAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OLIEHWBATh BKJIAJ POCCHHUCKUX YJYEHBIX B CTAHOBJICHHE W Pa3BHTHE OMOIOTHH, MTOHMUMAHHS
3HA4YEHNs OMOIOTMH B IO3HAHMH 3aKOHOB ITPHUPOJIBI, B )KU3HM YEIOBEKA M COBPEMEHHOTO O0IIECTBa;

npeitHas yoex J€HHOCTh, TOTOBHOCTb K CIIYXKEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro CyAb0y;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOro Hapoaa;

c(OopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHWBAaTh CHUTYalMI0 W TPHHUMATh OCO3HAHHBIE PEIICHWS, OPHEHTHPYSICh HAa MOpAJIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/1a B TOCTPOSHNE YCTOWIHNBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DOIUTENSAM, CO3JAHHI0 CEMBbH HA OCHOBE OCO3HAHHOIO HMPUHATHS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TPaJULUAMU HaponoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMS :

3CTETHYECKOE OTHOIICHNE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYIHOTO M TEXHUIECKOTO TBOPUECTBA, CIIOPTa,
Tpyzia, OOIIECTBEHHBIX OTHOLICHHH;

MIOHMMAaHKEe YMOLMOHAIILHOIO BO3I€HCTBHUS KUBOI IPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@XECHHIO B Pa3HBIX BHJaX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KauyecTBa TBOPUECKOU
JIMYHOCTH;

5) ¢usudeckoro BocnuTaHWSA, G(OPMHPOBAHUS KYJBTYPbI 3[A0POBbSI M 3MOLMOHAJIBHOIO
OJ1aronosyyus:

MOHMMaHNe ¥ peayu3alys 370pOBOro n Oe3omacHOro obpasza XHM3HH (340pOBOE NHTAaHHUE, COONIOJEHUE
THTHEHWYECKUX TPaBWI M HOPM, COAaJaHCUPOBAHHBIM PEXHM 3aHATHH W OTAbIXa, perysipHas Quzndeckas
AKTHBHOCTP), OEpEeXHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (H3MYECKOMY H
NICUXUYECKOMY 370POBBIO;

MMOHMUMaHHe IIEHHOCTH MPAaBHJI WHIMBHIYaJIHHOIO M KOJUIEKTUBHOTO OE30IaCHOTO MOBEIEHUS B CUTYALUSIX,
YTPOXKAIOLIUX 30POBBIO U JKU3HU JIIOEH;

OCO3HAHME TIOCIEICTBUH M HENPHUATHS BPEIHBIX IPHUBBIUEK (YIOTPEOJEHUS alKorolyis, HapKOTHKOB,
KypeHus);

6) TPy10BOTr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/Y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY0NI00ue;

TOTOBHOCTh K AKTHBHOW AESTEIHHOCTH TEXHOJOTMYECKOW M COLMAIILHOM HaNpaBJIEHHOCTH, CHOCOOHOCTH
HMHULUUPOBATh, IUTAHUPOBATH U CAMOCTOSATENIBHO BBIMOJIHAT TaKyIO IESTEIbHOCTD;

UHTEpEC K pa3sInuHbIM cepaM MpoeccrOHAIBHON JesSTeTbHOCTH, YMEHHE COBEpILIATh OCO3HAHHBIN BBHIOOD
Oynymieit mpodeccu U peasn30BbIBaTh COOCTBEHHBIE KM3HEHHBIC IJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HMU;

7) 3K0JIOrH4ecKOro BOCIUTAHUS:

9KOJIOTMYECKH 11e71ecCO00pa3HOe OTHOIICHHE K TPHUPOJE KaK HCTOYHHMKY J>KM3HM Ha 3emile, OCHOBE €&
CYIIECTBOBAHHUS;

TMOBBIIICHUE YPOBHS 9KOJIOTHYECKOM KYJIbTYPBI: npn06peTeHHe OIbITa IJIAHUPOBAHUA TMMOCTYIIKOB U OLICHKH
UX BO3MOXHBIX IOCJIEICTBUM ISl OKPY’KAIOIIEH CpEenbl;

OCO3HaHHME II100AILHOTO XapaKkTepa KOJIOrMYEeCKUX MPOOJIeM U MyTeH UX pelleHus;

CIIOCOOHOCTH HMCIIONB30BaTh MPHOOpETacMble NP M3Y4EHUM OHMOJOTMH 3HAHWS U yMEHHS IPH PEIIeHUH
npo0jeM, CBSA3aHHBIX C PAlMOHANBHBIM IIPUPOAOIONB30BaHHEM (COONIONEHHE NpaBWI MOBEACHHWSA B IPHPOIE,
HaIpaBJICHHBIX HA COXPAHEHHE PaBHOBECHS B SKOCHCTEMAX, OXPaHy BUAOB, DKOCHUCTEM, OHOCHEpHI);

AKTUBHOE HENpUATHE [EUCTBUM, IPUHOCAIIMX BpEel OKpYXKarolled NpUpPOJHOM cpele, YyMEHHe
MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOIOTHYECKUE MOCIEACTBUS IPEANPUHUMAaEMbIX NEHCTBUN U MPEeJOTBPalIaTh
ux;

HaJIMYhe Pa3BUTOTO JKOJIOTMYECKOrO MBIIUICHHS, 3KOJOTMYECKOW KyNbTyphl, ONbITA JEATEIbHOCTH
9KOJIOTMYECKON HANpaBlICHHOCTH, YMEHMs PYKOBOACTBOBAThCS HMMHU B II03HABAaTEIbHOM, KOMMYHHKATUBHOM U
COLIMAJIbHON IPaKTHKE, TOTOBHOCTHU K YUaCTHIO B IPAKTHUECKON IEATENbHOCTH SKOIOTNUECKON HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

cOopMUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd H
O0LIECTBEHHON MPaKTUKHW, OCHOBAaHHOIO Ha JHAalore KyJIbTYp, CIIOCOOCTBYIOIIErO OCO3HAHHMIO CBOErO MecTa B
MONUKYJIBTYPHOM MHPE;

COBEpPILIEHCTBOBAHUE SI3BIKOBOM M UHTATENBCKON KYJIBTYPhI KaK CpPECTBA B3aUMOJCHCTBUS MEXY JIFOABMHU
1 TIO3HAHUS MUpa;

NOHMMaHUe Crelnu(pUKH OHONIOTMU KaK HayKH, OCO3HAaHHS e€ pond B (OPMUPOBAHMH PALMOHAIBLHOIO
HAyYHOT'O MBIIUICHNUS, CO3JaHUM IIEIOCTHOTO IPEJICTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €AMHCTBE HMPUPOJIBI,
YeJoBeKa M OOIIECTBAa, B MO3HAHWHU MPHPOAHBIX 3aKOHOMEPHOCTEN M PEIICHUH MPOOIEM COXPaHEHUs! IIPUPOTHOIO
PaBHOBECHS;

yOSKAEHHOCT B 3HAYMMOCTH OMOJOTHH Ui COBPEMEHHOW LUBMIM3ALMM: OOECIEUCHUS HOBOI'O YPOBHS
pa3BUTHSL MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIHOCOOHBIX pEHIaTh PECYPCHBIC MPOOIEMBI
Pa3BUTHS YEIOBEYECTBA, IIOMCKA ITyTeH BBIXO/A U3 TI00ANBHBIX SKOJIOTHYECKHUX MPOOIeM 1 00eCTIedeH s Iepexosia
K YCTOHYMBOMY pa3BHTHIO, PAllMOHAIBHOMY HCIIOJB30BAHUIO INPHUPOTHBIX PECypcoB M (POPMHUPOBAHMIO HOBBIX
CTaHAAPTOB KH3HU;

3aWHTEPECOBAHHOCTh B IIONYYEHUHM OHMOJNIOTMYECKHX 3HAHMA B MENAX TOBBIIICHHS OOMIeH KyIbTypBl,
€CTECTBEHHO-HAYJYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTH (DYHKIMOHAIBHOM TPaMOTHOCTH OOYy4arolIuxcs,
(hopMupyeMoii IpH U3YICHUN OUOJIOTHU

MOHUMAaHHE CYIIHOCTH METOJOB TIIO3HAHUS, WCIOJNB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH
WCIIONIB30BATh MOJydaeMble 3HAHUS ISl aHAIN3a W OOBSICHEHUS SBJICHUH OKPYKAIOIIEro MHUpa M MPOUCXO/SIINX B
HEM M3MEHEHHH, YMEHHUE JieJaTh 00OCHOBAHHbIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX ()aKTOB M MMEIOIMXCS JAHHBIX C
LIEJIBIO IOTYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CaMOCTOSITEIIFHO HCIIONB30BAaTh OMOIOTMYECKHE 3HAHUS JUIS PEUICHHs MpoOiIeM B pealbHBIX
KU3HEHHBIX CUTYaIUsIX;

OCO3HaHWE  IEHHOCTH HAYYHOH  JEATeNbHOCTH, TOTOBHOCTH  OCYIIECTBIATH  MPOCKTHYIO H
HCCIIEI0BATENBCKYIO AESTEIBHOCTh HHANBUIYILHO U B TPYIIIIE;



TOTOBHOCTh M CITOCOOHOCTE K HEMPEPLIBHOMY 06pa30BaHI/IIO u CaM006p330BaHI/IIO, K aKTUBHOMY IMOJY4YCHUIO
HOBBIX 3HAHMMH 110 OMOJIOTUH B COOTBETCTBHHM C KM3HECHHBIMU HOTpeGHOCT;IMI/I.

METANPEJMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe Pe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «BHONOrHs» BKIHOYAIOT: 3HAYUMBIC IS
(bopMHUPOBaHHs MUPOBO33PEHHUS O0YUAIOIINXCS MEXIUCIUILTHHAPHbBIE (MEKIPEAMETHbIE) O0IICHaYYHbIC MOHSITHS,
OTpaXKarolue [EJIOCTHOCTh HAYYHOW KAPTHHBI MHPa ¥ COCHU(HUKY METONOB TO3HAHHMS, HCIONB3yeMbIX B
€CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIWs, SIBJICHHE, TPOIECC, CHCTeMa, HAydHbIA (DaKT, MPHHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCCIEIOBaHNWE, HaONIOCHNEe, W3MEpPEeHHe, OSKCIEPHUMEHT W JpYyrue);
yHHBEpCallbHble yueOHbIC NEeHCTBHUS (IO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJATHBHBIC), 00CCICUUBAIOIINC
(bopmupoBaHre (QYHKIMOHAILHOW T'PAMOTHOCTH M COIMATBbHON KOMIETCHIIMHM OOYYaIOIINXCS; CIIOCOOHOCTD
00YYarONIUXCSl UCTIOTIb30BATh OCBOCHHBIC MEKIUCIMIUTHHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEPCAIbHBIC
y4eOHbIe JISHCTBHS B MO3HABATEIBHOM U COIIMATBHON MPaKTHKE.

B pesynbrare m3ydeHus OWONOTMM Ha YPOBHE CpEIHEro oOmiero odpa3oBaHHs y oOydaromierocsi OymyT
copMHUpPOBaHbI TMO3HABATEIbHBIC YHUBEPCAJIbHBIC YdueOHbIC MCHCTBHS, KOMMYHHUKATHUBHBIC YHHUBEPCATbHbBIC
y4eOHbIe JISHCTBHS, PETY/SITUBHBIC YHUBEPCANbHbBIC yueOHbIC ACHCTBUS, COBMECTHAS ICITEILHOCTb.

MeramnpenMeTHbIe pe3yabTaThl OCBOCHHUS IPOrPAMMBI CPETHETO 00IIEero 00pa3oBaHusl JOKHBI OTPAKATH:

OBiajieHUe YHUBEPCAIbHBIMH Y4eGHBIMH NO3HABATEIbHBIMH AHCTBUSIMHU:

1) 6a3oBBI€ JIOrHUYecKHe AelCTBUS:

CaMOCTOSITENbHO (POPMYITUPOBATH U aKTYaJIM3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCII0JIb30BAaTh IPU OCBOCHHUU 3HAHUN HpI/IéMI)I JIOTUYECKOT'O MBIIIJICHUA (aHanma, CHUHTE3a, CpPaBHCHUA,
KJIaccupHUKaIu, OO0OOIICHHS), PACKPBIBATh CMBICT OHONOTHUCCKUX IOHATHHA (BBIACIATH HMX XapaKTEPHBIC
IIpU3HAaKH, YCTaHABJINBATb CBA3U C APYT'UMHU HOHHTI/IHMI/I);

OIMPEACIIATh LEIN ACATEIIbHOCTH, 3a4aBast MapaMeTpPbl U KPUTEPHUU UX JOCTHIKECHUS, COOTHOCUTL PE3YIIbTaThl
JEATENbHOCTH C IOCTABJICHHBIMH LISIISIMU;

HCIOJIB30BaTh OMOJIOrNYECKHe MOHATHA A1 00bsICHEHHS (PAKTOB U SIBJICHHH XKHUBOH MPUPOABL;

CTPOMTH JIOTMYECKHE PACCyXICHUA (MHAYKTUBHBIE, JEAYKTUBHBIC, [0 aQHAIOIMH), BBIIBIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMAaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATH BBIBOIBI U 3aKITIOYCHNS;

IPUMEHATH CXEMHO-MOJENIBHBIE CPEICTBa [UIS NPEACTaBICHUS CYIIECTBEHHBIX CBA3€H M OTHOLICHHH B
n3y4aeMbIX OHOJOTMYeCKMX OOBEKTaX, a TaKkKe INPOTHBOPEYMII pa3sHOrO pOAa, BBIABICHHBIX B Pa3IM4YHBIX
NH(OPMAIMOHHBIX UCTOUYHHUKAX;

pa3pabaTeIBaTh IUIAH pEIICHHWsS NpoOJeMbl ¢ Y4ETOM aHajiM3a MMEIOIIUXCA MaTepUalbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTUBBI B AEATENBHOCTH, OLCHMBATH COOTBETCTBHE PE3YIbTATOB LEJSM, OLEHHUBATH PUCKU
MIOCTIEZICTBHH JIeATeTbHOCTH;

KOOPAMHUPOBATh M BBHINONHATH PaloTy B YCIOBHSX pPEATbHOrO0, BHPTYAJIBHOIO W KOMOWHHMPOBAHHOI'O
B3aNMO/ICHCTBHS,

pa3BHBaTh KPEaTHBHOE MBIIUICHHE IPH PELIEHUHN KU3HESHHBIX IPOOJIEM.

2) 6a30Bble HCCIeI0BaTeIbCKUE TeHCTBHS:

BJaJeTh HAaBBIKAMH Yy4eOHO-HCCIEOBATEIbCKOH M IPOEKTHOW JeSATeNbHOCTH, HAaBBIKAMH pPa3peIleHHS
npo0ieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIHHOMY MOMCKY METOJOB PEIEeHUs NMPaKTHYEeCKHX 3alad,
NPUMEHEHHIO Pa3JINYHBIX METO/IOB TIO3HAHHS;

WCIIONB30BaTh PA3IMYHBIC BHUIBI NEATENFHOCTH MO IOJXYYCHHIO HOBOTO 3HAHUS, €ro HHTepIpeTaluH,
npeoOpa3oBaHUIO0 M NPUMEHEHHIO B Y4EOHBIX CHTYaLUAX, B TOM YHCIIE NPU CO3MaHHM Y4eOHBIX M COLHAIBHBIX
MIPOEKTOB;

(opMHUPOBAaTh HAYYHBIA THI MBILUICHHUS, BIaleTh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMH HOHATHSAMH U
METOAAMH;

CTaBUThb M (OPMYIUPOBATH COOCTBEHHBIC 3aJayd B 0Opa30BaTENbHOM MAEATENBHOCTH M JKH3HEHHBIX
CHUTYaIUsIX;

BBISIBIISATH TPUYUHHO-CIICICTBEHHBIE CBSA3M M aKTYaJIW3UPOBATh 33/1a4y, BBIIBHIATh THIOTE3Y €€ pelIeHHs,
HaxXOIUTh apTYMEHTHI JUIS I0Ka3aTelIbCTBA CBOMX YTBEPIKIICHHUI, 3a/1aBaTh MapaMeTPhl M KPUTEPHU PELICHHS;

aQHANM3UPOBATh TMOJyYCHHBIE B XOJE PCIICHHS 3aJa4yd pPe3yIbTaThl, KPUTHYECKH OLEHUBATH UX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OLICHKY HOBBIM CHTYalIUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBISITh IICJICHAIPABIICHHBIN IIOUCK MEPEHOCa CPEICTB M CIIOCOOOB NEHCTBHS B MPO(ECCHOHATBHYIO
cpeny;

YMETb IIEPEHOCUTh 3HAHHS B IO3HABATENBHYIO M PAKTUUECKYIO 00JIACTH KHU3HEACATEITEHOCTH;

YMETh HHTETPHPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0JlacTel;

BBIJIBUTaTh HOBBIC HJICH, MPEIaraTb OPUIHHAJBHBIC IMOAXObl M PELICHUS, CTABUTH MPOOJIEMbI U 3aJ1a4H,
JIOMYCKAIOIHE ATbTEPHATUBHBIC PEIICHUSL.



3) padora ¢ nHpopMmanmeii:

OPHUEHTUPOBATHCS B PA3ITUYHBIX HCTOYHUKAX HH(POPMAIHH (TEKCTE YIeOHOro OCo0usI, HayTHO-TIOMYISIPHOM
JUTepaType, OWOJOTMYECKHX CJOBapsiX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B MHTepHere),
aHaJIM3WpOBaTh WH(OpPMALMIO pa3NWYHBIX BHAOB M (OpPM TpeicTaBIEHHs, KPUTHYECKH OICHUBAaTh &
JIOCTOBEPHOCTH W HEITPOTHBOPEYHBOCTH;

(dopMynHpoBaTh 3ampockl W IMPUMEHSTH pa3lIMuHble METOJABl MpPU TOMCKE M OTOOpE OHOJIOrHMYEeCKOM
nHpopmanuy, HeoOXOTUMOM IS BBITOJHEHHS y4eOHBIX 3a71a4;

MIpUOOpETaTh ONBIT MCIOJIB30BAHUS MH(OPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI, COBEPIIEHCTBOBAThH
KYJIbTYPY aKTHBHOT'O HCIIOJIb30BaHUSI PA3JINUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTUMAJbHYIO (DOPMY TpEACTaBIICHHs] OMOJIOTHYECKOH MHQopManuu (CXeMbl,
rpaduKy, TUarpaMMBbl, TaOJIHUIIBL, PUCYHKH H JAPYTOE);

WCIIONIb30BaTh HAYYHBIM SI3bIK B KadecTBE CPEICTBA INpH pabore ¢ OWONOrMueckod WHQOpMaImeii:
MIPUMEHATh XMMHUUYECKUe, (U3NYecKHe M MaTeMaTHYecKHe 3HaKH W CHUMBOJBL, (opMynbl, abOpeBuatypy,
HOMEHKJIATYpPY, UCIIOIb30BaTh U TIPE00Pa30BbIBATh 3HAKOBO-CHMBOJIYECKHE CPEICTBA HATJISTHOCTH;

BJIaJICTh HABBIKAMH PACIO3HABaHUS U 3aLIUThl HHPOPMaIHK, HHPOPMAIMOHHOHM 6€30MacHOCTH JIMYHOCTH.

OBgjajeHne yHUBEPCATbHBIMH KOMMYHMKATHBHBIMY JefiCTBHSIMH:

1) od1enne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax KHU3HH, aKTHBHO YJacTBOBATh B JIMAJOre WM JUCKYCCHUH 1O
CyIIECTBY 00CYX/1aeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh CYXK/IEHUS OTHOCHTENILHO BBIOJIHEHHS
HpeﬂnaraeMof/i 3aJa4d, YYUTHIBATb HHTEPEChI U COITIAaCOBAHHOCTDH HO3HI.IPII>1 ApYrux Y4aCTHHKOB Juajiora HJIN
JIUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOILIEHUS, MOHMMATh 3HaYeHHE COIMAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBCHHA KOHd).]'II/IKTHI)IX CHTyaLIPIﬁ, YMETH CMATYaTh KOH(bHHKTbI 1 BECTU IEPETOBOPLI;

BJIaJACTh Pa3JIMYHBIMU CHOCO6aMI/I 06I_I_ICHI/I$I nu BSaHMO)ICﬁCTBHﬂ, IMOHUMATb HAMCPEHUA OPYIrux H}O}leﬁ,
NPOSIBIIATH YBOKUTEILHOE OTHOLIEHUE K COOGCETHUKY U B KOPPEKTHON (opMe (GOpMYITUPOBATH CBOU BO3PAYKEHUS,

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEIICTB.

2) coBMeCcTHas JesITeJIbHOCTD:

INOHUMAThb W HCIONB30BAaTh IPEUMYIIECTBA KOMAaHAHOM W WHIMBUIYaJbHOW pabOTHl NpPH PpEUICHUH
Ouooruueckoii mpoodiIeMbl, 000CHOBBIBATh HEOOXOANMOCTh MPUMEHEHHUS TPYIIOBBIX (JOPM B3aUMOJACHCTBUS MPU
peleHnn y4eOHOM 3a1aum;

BBIOMpATh TEMATUKYy M METOIbl COBMECTHBIX JEHCTBHUA C y4ETOM OOLIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO 4JIeHa KOJUICKTUBA;

NPUHAMATH 1M COBMECTHOW [NEATEIbHOCTH, OPraHH30BBIBaTh M KOOPIWMHUPOBATH NEHCTBHA IO €&
JMOCTIDKEHHIO: COCTaBJATh IUIAaH JEWCTBUM, paclpenensiTe pOJd ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIAaTh
Ppe3yabTaThl COBMECTHOM padoTHl;

OLICHMBATh KayecTBO CBOET0 BKJIaJa M KaKAOTO YYacTHHKA KOMaHABl B OOWMI pe3yapraT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeylaraTb HOBBIE IPOEKTHI, OLEHMBATh HIEH C IO3HLHUU HOBH3HBI, OPUIMHAIBHOCTH, IMPAKTHYECKOH
3HAYUMOCTH;

OCYILECTBIATh TO3UTUBHOE CTPATErMYECKOE MOBEJCHHIE B Pa3IMYHBIX CHTYALHsIX, IPOSBISATE TBOPYECTBO
BOOOpakeHHe, OBITh HHUIIMATUBHBIM.

OBiajieHue YHUBEPCATbHBIMM PeryJsiTHBHBIMU AeiCTBUSIMM:

1) camoopranuzanusi:

HCIIONB30BaTh OMONOTMYECKUE 3HAHUS UL BBIABJICHHS NMPOOJIEM M MX PEIICHHS B )KU3HEHHBIX U y4eOHBIX
CHUTYaIUsX;

BEIOMpATh Ha OCHOBE OMOJIOTMYECKHMX 3HAHWH IEEBBIE W CMBICIIOBBIC YCTAHOBKH B CBOMX JACHCTBHSAX H
MOCTYIKAX [0 OTHOIICHHUIO K )KUBOI NPHPOJIE, CBOEMY 3I0POBBIO U 37I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEIIBHO ~OCYIIECTBIISTH TO3HABATENBHYIO JIEATENBHOCTD, BBIABIATH MNPOOJEMBI, CTaBUTH U
(opMyITHpOBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTENIbHON NS TEIBHOCTH H )KU3HEHHBIX CHTYaLIX;

CaMOCTOSITEIIPHO COCTaBIIATH IUIAH PEIICHHUS MPOOJIEMBI ¢ yIETOM HMMEIOIIMXCS PEeCypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CHTYaIIUsIM;

pacIMpsTh paMKH y4eOHOT o peaMeTa Ha OCHOBE JIMYHBIX IPEAIOYTCHUI;

JieTaTh OCO3HAHHBIN BBIOOp, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHNBATh PHOOPETEHHBIN OMBIT;

CIOocOOCTBOBAaTh (POPMHUPOBAHHIO M TPOSBICHUIO IIMPOKOH JPYIUIMH B PA3HBIX OOJIACTAX 3HAHWH,
TIOCTOSTHHO TOBBIIIATH CBOH 00pa30BaTENbHBIN U KYIBTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHTYaIlMsIM, BHOCHTH KOPPEKTHBBI B JIESITENIBHOCTb, OIIEHMBAaTh COOTBETCTBHE
PE3yNbTaTOB LETISIM;



BJIQJICTh HAaBBIKAMH ITO3HABATENBHOH pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUIl M MBICIUTEIBHBIX
TIPOLIECCOB, MX PE3YIbTaTOB M OCHOBAHWH, HMCIONB30BaTh NMPHEMBI peIeKCHH Ul OLIEHKH CHUTYallld, BBIOOpa
BEPHOT'O pEeLICHUS;

YMETh OLIEHUBATh PHCKU M CBOEBPEMEHHO NIPUHUMATH PELICHHS TI0 X CHIKECHHIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX TIPH aHAJIM3€ PE3YIbTAaTOB JIESTEILHOCTH;

3) npunsiTHe cedst M APYrUX:

MIPUHUMATH ce0sl, MOHUMAasi CBOM HEAOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTHBEI U apTyMEHTHI IPYTUX TIPH aHAJIM3€ PE3YJIbTaTOB JESITEILHOCTH;

IpU3HABaTh CBOE MPaBO U NIPAaBO APYIHX Ha OIIMOKHY;

pa3BUBATH CIIOCOOHOCTH MOHUMATH MUP C MO3HIMH JIPYTOr0 YeJIOBEKa.

MNPEAMETHBIE PE3YJIbTATbBI

[IpeamerHbIe pe3yabTaThl OCBOSHUS cojiepkaHus ydeOHoro rmpeamMera «buonorus» Ha yriryOl€HHOM ypoBHE
OpPHEHTHPOBaHbl Ha o0ecrieueHne TNpoQUILHOrO o0ydeHuss oOydarommxcs Ouonorud. OHM  BKIIOYAIOT:
cneuuduueckue Uil OMOJIOTUY HAay4YHbIE 3HAHHS, YMEHUSI M CHOCOOBI JIEWCTBHI MO OCBOEHHIO, UHTEPIIPETALNH U
npeoOpa3oBaHMI0 3HAHUM, BHUIBI JIEITENLHOCTH IO MOJNYYSHUIO HOBBIX 3HAHMW M MX MPUMEHEHUIO B Pa3iIMYHBIX
y4eOHBIX, a TaKKe B peabHBIX XKM3HEHHBIX CUTyalusx. [IpeamerHble pe3ynbTaThl MpeNCcTaBIEHBl MO Tojam
W3Y4YeHUsI.

[IpenmeTHBIC pe3ybTaThl OCBOCHUS yueOHOro npeamMeTa «buonorus» B 10 Kiacce TOMKHBI OTPaXaTh:

cOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJOTMH B CUCTEME €CTECTBEHHBIX HayK, B (DOPMHUpPOBaHHH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa, B TO3HAHUHM 3aKOHOB NPHUPOJBI W pEUICHHH MpoOiIeM paluoHaIbHOTrO
NPUPOIONONIE30BAHUSI, O BKJIAJIE POCCUIICKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOH OWOJIOTMYECKHX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJNATraolire OHWOJIOrHYecKue
TEPMUHBI U MOHATHS (’KU3HB, KJIETKA, OPraHU3M, META0O0JII3M, TOMEOCTa3, CAMOPETYIISIHSI, CAMOBOCIIPOU3BE/ICHHE,
HACJIeAICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BHUTHE), Ononornyeckue teopuu (knerounas teopust T. [lIBanna, M.
[Inefinena, P. BupxoBa, xpomocomHas Teopus HacieacTBeHHOcTH T. Moprana), yuenus (H. M. BaBmmoBa — o
LEHTPaX MHOroo0pa3us M IPOHCXOXKICHHUSA KyIbTYPHBIX PacTeHHI), 3aKOHBI (€AMHOOOpa3Hs MOTOMKOB MEPBOrO
MIOKOJICHHMS, PACIICIUICHHS], YUCTOTHl raMeT, He3aBUCUMOro HacienoBanus I'. MeHzmens, roMOJIOrHYeckuX psAmoB B
HacneacTBeHHOH n3menunBoctd H. 1. BaBunoBa), mpuHIMIIBE (KOMIUIEMEHTAPHOCTH);

BJIICHUE OCHOBHBIMHM METOJAMHU HAyYHOrO MO3HAHHUS, HUCHOJIB3YEeMBIX B OHOJIOTMYECKHX HCCIEIOBaHUIX
KHBBIX O0BEKTOB (OIMCaHUE, U3MEPEHNE, HaOMI0AeHNE, IKCIIEPUMEHT);

YMEHHUE BBIIENATH CYIECTBEHHbIC NIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKApHOT, OAHOKJIECTOYHBIX H
MHOTOKJICTOYHBIX OPraHH3MOB, B TOM 4YHCIE OakTepHil, TpuOOB, PACTEHMH, >KUBOTHBIX M YEJOBEKa, CTPOCHHS
OPraHOB M CHCTEM OpPraHOB PACTEHHIl, )KMBOTHBIX, YEIOBEKa, MPOLECCOB KU3HEAEATEIFHOCTH, NPOTEKAOMINX B
OpraHM3Max pacTeHUH, >KUBOTHBIX U 4EIOBEKa, OMOJOrMYECKHX MpPOIIECCOB: OOMEHa BelecTB (MeTadoiIu3M),
NpEBpalIeHus JHEPTruH, OpPOXKEHWUs,, AaBTOTPOPHOTO M TeTepOTPOPHOrOo THUIOB mHUTaHHS, (OTOCHHTE3a U
XEeMOCHHTe3a, MHUTO03a, Meifo3a, rameroreHesa, 3MOpHOTeHe3a, IOCTIMOPHOHAIBHOIO PAa3BUTHUS, Pa3MHOMKEHHS,
WHIVMBUIYaJIbHOTO Ppa3BUTHA OpraHu3Ma (OHTOTeHe3a), B3aMMOJCWCTBUS T€HOB, TI'eTepO3ca, HCKYCCTBEHHOTO
orbopa;

YMEHHE YCTaHABIIMBATh B3aMMOCBSA3M MEXIYy OpPraHOMIAMHU KIETKH W UX (YHKLUMAMH, CTPOCHHEM KJIETOK
Pa3HBIX TKaHEeH U X (QYHKIUSIMH, MEXIy OpTaHaMH U CHCTEMaMH OPTaHOB y pacTeHUH, )KUBOTHBIX M YEJIOBEKA U HX
GYHKIMAMY, MEXKIy CHCTEMaMH OpraHoB M HMX (YHKUMAMH, MEXIy d3TalaMd OOMEHa BeIIECTB, JTalaMH
KJIETOYHOTO IMKJIA M JKU3HEHHBIX IMKJIOB OPraHM3MOB, 3TalaMd SMOPHOHAIBHOIO Pa3BHTHS, I'€HOTHUIIOM H
¢deHotunom, (eHOTUIIOM U (HaKTOpaMHU Cpeiibl OOUTAHHMS;

YMEHHE BBUIBILATH OTJIMYHUTENbHBIE NPH3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHH, >XHBOTHBIX H
YeInoBeKa;

YMEHHE HCIONb30BATh COOTBETCTBYIOLINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJOTHIO M CHMBOJUKY JUIS
JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMATHIECKHX TPYIIIL;

YMEHHE pelaTh OMONOrMYECKHe 3a7a4H, BBISBISTh NPHYHHHO-CIECTBEHHBIC CBA3H MEXIY HUCCIIEIyeMbIMU
OMOIIOTMYECKMMH TIPOIIECCAMH W SBJICHHSMHM, JeNaTh BBIBOJABI M TPOTHO3BI Ha OCHOBAaHMM ITOJY4YEHHBIX
PE3yIbTaTOB;

YMEHHE BBITIONHATH JIA00OPAaTOPHEIE U MPAKTHYECKIE paboThl, COONMIONATh TpaBmiIa mpu padbore ¢ y4eOHBIM U
mabopaTOPHBEIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPATh HX OSKCHEPUMEHTAIBHBIMH CPEACTBAMH, (OPMYIUpPYS ILENb
HCCIIeIOBAHMS, AaHATU3UPOBATDH MTOTYYCHHBIE PE3YNIbTAaThI U JIeNIaTh BBIBO/IBI;

YMEHHE YJacTBOBaThb B Y4eOHO-HMCCIIENOBATENBCKOH paboTe MO OWONOTHH, SKOJOTHM W MEIUIUHE,
MIPOBOIMMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MYOIMYHO NPEACTABIATH IOIYYEHHBIE PE3yIbTaThl Ha
YUCHHIECKUX KOH(EPEHISIX;

YMEHHE OICHHBATh 3THUECKHE ACTEKTHl COBPEMEHHBIX HMCCIICIOBAHMH B 00JIACTH OMONOTHM M MEIULIMHBI
(KJIOHMpOBaHKE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINPaBICHHOE W3MEHEHHE I'eHOMa M CO3[JaHHe TPaHCI€HHBIX
OpPTraHU3MOB);



YMEHHE OCYIIECTBISITH OCO3HAHHBIM BBHIOOp Oymymield mpodeccnoHanbHONW NEeATeIbHOCTH B 00NacTd
OMONOTMY, MEIWIMHBI, OWOTEXHOJOTHH, BETEPHHApPUM, CEJILCKOTO XO3SIHCTBA, MHIIEBOW IPOMBIIUICHHOCTH,
yrIyOnaTh NO3HABaTENbHBI MHTEpEC, HAlpaBiCHHBIM Ha OCO3HAHHBIN BBIOOp COOTBETCTBYMOLIEH mpodeccnu u
MIPOJOJDKEHNE OMOJIOrMYecKoro oOpa3oBaHMS B OpPraHU3AlMAX CPEIHEro NPO(ECCHOHAIFHOTO M BBICIIETO
00pa3oBaHUsL.

[IpeamerHbie pe3ynbTaThl OCBOEHHs ydeOHOro rpeamMera «buonorusi» B 11 Kiacce NOIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MeCTe W POJU OMOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpPa, B TO3HAHHH 3aKOHOB IPHUPOJBI M PEIICHUH IKOJIOTHYECKHX
Mpo0JIeM YeIIOBEYECTBA, a TAK)KE B PELICHHH BOIIPOCOB PALIOHAIBHOIO MPUPOJIOIONE30BaHUs, U B POPMHUPOBAHUI
LIEHHOCTHOTO OTHOIICHUS K TPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAZ€ POCCHHCKMX M 3apyOeKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OUOJIOTUH;

yYMEHHE BJIAJEeTh CHCTEMOH OWOJIOTMYECKMX 3HAHWH, KOTOpas BKJIIOYAeT ONpENEeNeHHs W TOHWMaHHE
CYIIHOCTH OCHOBOIIOJArafoIMX OHOJIOTMYECKHX TEPMHHOB M TOHSATHH (BUI, OKocucrema, Ouocdepa),
Ouonoruueckue Teopud (IBoironmoHHas teopust Y. JlapBuHa, cuHTEeTHYECKask Teopus 3BoonmM), ydenus (A. H.
CeBeprioBa — 0 MyTAX W HampaBlieHUsiX 3Bomonmu, B.J. BepHaackoro — o 6uocdepe), 3akoHbI (T€HETHUECKOTO
paBHoBecus [x. Xapau u B. BaiinOepra, 3aponsieBoro cxozncrsa K. M. bapa), npasuna (Muanmyma 1O. JInbuxa,
9KOJIOTMYECKON MUpaMHIbI SHEPTUH), TUroTe3bl (runore3a «mupa PHK» V. T'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOAaMH HAy4HOTO TIO3HAHHS, WCIONB3YEMbBIMU B OHOJOTHYECKUX
WCCIIEIOBAHMSX JKUBBIX OOBEKTOB M SKOCHUCTEM (ONHCaHWE, U3MEpPEHUe, HaOII0JIeHUe, SKCIIEPUMEHT), CrIoco0aMu
BBISABJICHUSA U OLICHKHW aHTPOIIOI' CHHBIX U3MEHEHUH B Ipupoac;

YMEHHE BBIIENSTh CYIIECTBEHHBbIE NPU3HAKH: BHIOB, OWOrEOIEHO30B, SKOCHCTEM U Ouocdepsl,
CTaOWJIM3HUPYIOIIETr0,  JIBWKYIIErO M  pa3pbIBAIOIIEr0  €CTECTBEHHOro  OTOOpa,  aJyIoNaTpU4ecKoro |
CUMIATPHUICCKOT O BI/I)]OO6paSOBaHI/IH, BJIMSAHUSL ~ ABWOKYIIUX CUJI  OBOJIOLIHMHA Ha FeHOd)OH]I nomnyJisnuu,
TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHusl, YepeJOBaHHs HAIIPABJICHHUH 3BOIIOIMH, KPYrOBOPOTa BEIIECTB
U [TOTOKA DHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3H MKy IPOLECCaMH SBOJIIOLNH, JBIKYIIMMHU CHIaMH aHTPOIIOreHe3a,
KOMIIOHEHTaMH Pa3JIMYHbIX SKOCUCTEM M MPUCIOCOOICHUSIMHU K HUIM OpraHU3MOB;

YMEHHE BBIABIATH OTJIMYUTENIBHBIE NPHU3HAKH JKUBBIX CHCTEM, IPHCIOCOOJIEHHOCTh BHIOB K cCpele
o0uTaHus, a0MOTUYECKHX WM OMOTHYECKMX KOMIIOHEHTOB AKOCHCTEM, B3aMMOCBS3eH OpraHM3MOB B COOOIIECTBAX,
AHTPOIOTEHHBIX U3MEHEHUH B JKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOIb30BAaTh COOTBETCTBYIOLINE APTYMEHTHI, OMOIOIMYECKYI0 TEPMHHOIOIHIO U CHUMBOJIUKY AT
JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBSA3M OPraHU3MOB U CpPeXbl
OOWTaHUs, €AMHCTBA YEJOBEUECKHX pac, HEOOXOOMMOCTH COXpaHEHHS MHOrooOpas3us BHAOB M DKOCHCTEM Kak
YCIIOBHUSI COCYILIECTBOBAHMS IIPHPOBI U YETIOBEYECTBA;

YMEHHE pelaTh OHOIOrNYECcKHe 3a1a4H, BBLBIATh IPHIMHHO-CIECICTBEHHBIE CBSI3H MEXIY HCCIeTyeMbIMHU
OMOJIOTMYECKMMH TIPOLleCCAaMH W SBJICHHSMHM, JeNaTh BBIBOABI M IIPOTHO3BI HAa OCHOBAaHWM ITOMY4YEHHBIX
Pe3yIbTaTOB;

yYMEHHE BBITIONHSATH JJAOOPATOPHBIC U MPAKTUIECKUe PaboThI, COONIIOAATH TpaBuiia MpH paboTe ¢ y4eOHbIM U
J1200paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBHTATh THIIOTE3bI, MPOBEPATH HMX OSKCIIEPUMEHTAJBHBIMH CpeACTBaMH, (GOpMyIupys Ielb
HCCIIeIOBAHMS, AHAIM3UPOBATH MTOIYYCHHBIC PE3YAbTATHI U ACJIaTh BHIBOJIBL;

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIENOBATENbCKOH paboTe IO OHONOTHH, SKOJIOTMH M MEIULHE,
NPOBOJMMOM Ha 0a3e IIKOMBHBIX HAayYHBIX OOMIECTB, M IyOJIMYHO INPEACTABIATH IIOTYYCHHBIE pe3yNbTAaThl Ha
YYEHHYECKUX KOH(DEPEeHIHSX;

YMEHHE OLICHMBATh TUIIOTE3Bl M TEOPUH O NPOMCXOXKICHUH >KU3HH, YEJIOBEKa M UENOBEYECKHX pac, O
MIPUYHHAX, TOCIECTBUAX U CIIOCO0aX MPEAOTBPAIEHHUS TT00aIhHBIX W3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHEIM BBIOOp Oymymiedl mpodecCHOHANBHON MeATENPHOCTH B 00JNAacTH
OWOJIOTHH, 3KOJOTHH, IPHPOIOIOIB30BAHNUS, MEIUIMHEI, OMOTEXHOIOTHH, TICHXOJIOTHH, BETEPUHAPHH, CEITLCKOTO
XO3SHCTBA, THIIEBOA MPOMBINUICHHOCTH, YIIyOJIsATh MO3HABATENBHBI HWHTEpPEC, HANPABICHHBI Ha OCO3HAHHBIN
BEIOOpP COOTBETCTBYIOIICH NpOQeccuu M MPOAOIDKEHHE OMOJIOTHYECKOro 0oOpa30oBaHUS B OpPTraHM3AIMAX CPEIHETO
poeCCHOHATHFHOTO U BEICIIIETO 00pa30BaHMUSL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpaxTieckite (uudgposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbI€ CHUCTEMBI M X U3YyYECHHUE 2
3 buonorus knetku 2 0.5
4 XHUMHUYECKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 05
peanu3anus €€ B KIETKe
8 JKW3HEHHBIN HUKI KIETKH 6 1
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ’ 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUYHBOCTH 6 1
14 ['eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 broTtexHonorust U CHHTETHYECKas OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanme B U TeM " BbI
Ne n/m OporpaMMBb pasieito ¢ Beero Konrtpoabubie | IlpakTuueckue f)lép(g:::; aTngM e
padoThI padoThI pecypesI
1 3apoKIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4
MIPEeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yJabTaTbl 14 2
3 Makpo3BOIIOLMS U €€ PE3YIIBTATHI 6
4 [IpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 15 15
3emiie
5 [IpoucxoxaeHne yeaoBeKa — aHTPOTNIOT€HES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpeion
7 Opranusmsl U cpea 0OUTaHUs 9 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIANA 9 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKIE 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KocHCcTEMA 6
11 UenoBek U OKpyXkarolias cpeaa 6
12 Pe3epBHOE BpeMst 8
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 0 7.5




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
/o

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

BI/IOJ’IOFI/IfI KaK KOMIIJICKCHas HaYKa " KaK
4aCTh COBPEMEHHOTO OOITECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHru3alua )XUBBIX CUCTEM

AW

Hcropus OTKpBITHS U N3YYEHUS KIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosoruun. [IpakTrueckas padbota
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnranbHOe NEHTPUYTUPOBAHUE,
I111P)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
OuoJjioruyeckas POJIb

OpraHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHE
OEITKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
0enkoB

10

Opranudeckue BEIECTBA KIETKU —
YTJIEBOJIbI

11

OpTaHI/I‘{eCKI/Ie BCIICCTBA KIICTKH —




JIMITU ABI

Hyxneunossie kucnotsl. JJHK n PHK.
JlaboparopHas padota «lccnenoanne

12 HYKJIEMHOBBIX KUCJIOT, BbI/IEJICHHBIX U3 0-5
KJIETOK Pa3JIYHbIX OPraHU3MOBY
Crpoenne u ¢pyakun ATD. [Ipyrue

13
Hykseosunrpudocedarsl (HTD)

14 CexBenupoBanue [JHK. Metos
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOM OHOIOTHH

16 Tunel knetok. [IpokapuoTnyeckas KieTka
CtpoeHune 3yKapuoTHYECKOUN KIIETKH.

17 [IpakTnueckas pabora «M3yueHue cBONCTB 0.5
KJICTOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETK!
OnHomMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padota «3yueHue 0.5
JBYDKEHUS LIUTOIIA3Mbl B PACTUTENIbHBIX
KJIIETKax»
[TosryaBTOHOMHBIE OPraHOU/IbI KJIETKU:

20 MUTOXOHAPUH, I1acTuabl. JIaboparopHas 0.5
pabota «/ccnenoBanue mia3Mou3a u
JIeTIIIa3MOJIN3a B PACTUTEIIBHBIX KIETKaX»

21 HememOpaHHbIe OpraHou/ipl KI€TKU

22 Crpoenue u GyHKUIUU sapa
CpaBHuUTENIBHAS XapaKTEPUCTHUKA KIETOK

23 sykapuoT. JlabopaTopHas pabora 05
«M3yueHne cTpOEHUs KIIETOK Pa3IMYHbIX
OpPraHU3MOB»
AccuMWIALNS U JUCCUMWIALUS — JBE

24 CTOpOHBI MeTaboau3Ma. Turbel ooMeHa

BeniectB. JJaboparopHas padora




«M3yyeHne KaTaIuTUYECKOW aKTUBHOCTH
(epMeHTOB (Ha MpUMeEpe aMHJIA3bl WK
KaTtajasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas

25 pabota «M3ydyeHnue GpepMEeHTATHBHOTO 0.5
paclilerneHus epoKcuaa BOAOpoa B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTopsbl U OEIKU-UHTUOUTOPBI
27 ABTOTpOGHBIN TUIT 0OOMEHA BELECTB
28 doTocuHTE3
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue mporieccoB GOTOCHHTE3a U 0.5
XEMOCHHTE3a»
AnHaspoOHbIe opraHu3Mbl. Bubl OposkeHus.
30 JlabopaTtopHnast pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U IbIXaHUS
31 AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEPreTHYecKOro ooMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoToHoB. CunHTe3 AT®: paboTa
npoToHHON AT®-cuHTa3bI
33 Peakiiu MaTpudHOro CMHTE3a
34 Tpanckpunuus — Marpuunbiid cuate3 PHK
35 Tpancnsauus u e€ srarnbl
36 KonupoBanue amunokuciot. Posb
pubocom B OMOCHHTE3€e Oenka
37 Opranuzanus reHomMa y IpoKapuoT 1
9YKapuoT
33 MonexynspHble MEXaHU3MBbI IKCITPECCUU
TE€HOB y SYKapHOT
39 Bupycsl — BHeKJIeTOUHBIE ()OPMBI JKU3HHU U 0.5




oOnuratHble nmapa3utsl. [IpakTuueckas
pabota «Co3iaHre MoJIeNId BUPYCa»

BupycHslie 3a0051€BaHNs Y€IOBEKA,

40 JKUBOTHBIX, PACTCHUI

41 HanoTexHoJIOTMY B OMOJIOTHUH W MEUIIIHE

42 JKu3HeHHBIN UKIT KJIETKA

43 Martpuussiii cuare3 JITHK
Xpomocowmsl. JlabopaTtopHast paboTa

44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MHKpOTIpenapaTax»

45 JleneHnne KIETKH — MHTO3
Tunsl kieTok. KapruoknHe3 u HUTOKUHES.

16 JlabopaTtopHnas pabora «Habmonenne 05
MHUTO3a B KJIE€TKaX KOHYMKA KOpPEIKa JIyKa
(Ha TOTOBBIX MUKPOIIPENapaTax)y

47 Perymnsuust >KM3HEHHOTO IIMKJIA KJIETOK

48 OpraHusM Kak €IMHOE 11eJI0e

49 Txanu pacrenuid. JlaboparopHnas pabora 0.5
«M3yueHue TKaHe pacTeHUI)
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «/3yueHue TkaHen 0.5
KUBOTHBIX)»
Opransl. CucreMsl opranos. Jlaboparopnas

51 pabota «/3yyeHne opraHoB IIBETKOBOTO 0.5
pacTeHusD»

52 Omnopa Tena opraHu3mMoB

53 JIBuKEHNE OpraHu3MOB

54 IIuranue opranu3MoB

55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TummeBapuTenpHas cucTeMa YeJIoBeKa

56 JIpIXxaHue OpraHu3MoB




I[BIX&HI/IC IIO3BOHOYHBIX )XUBOTHBIX U

57
YeJoBeKa

58 TpaHcnopt BeliecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema no3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Boienenue y opraHusmMoB

61 3amura y opraHu3MoB

62 NMmyHHas cucrema JeaoBeKa

63 PaznmpaxiuMocTh 1 perynsanus y
OpraHu3MOB

64 I'ymopaineHast peryasius 1 SHI0KPUHHAS
cHicTeMa JKUBOTHBIX M YeJIOBEKa

65 @opMBbl pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiios
l'amertorenes3. O6pazoBaHUE U pa3BUTHE

63 II0JIOBBIX KJIETOK. JIJabopaTopHas paGora 0.5
«M3ydenue cTpoeHus M0JIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

69 WNuauBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70 3aknazka OpraHoB U TKaHEU U3
3apOJIBIIIEBBIX JIUCTKOB
Poct u pa3BuTHE )KUBOTHBIX.

7 JlaGoparopHas paboTa «BLI;IBJIefme 05
MIPU3HAKOB CXO/ICTBA 3apO/IbIIICH
MTO3BOHOYHBIX JKUBOTHBIX»

PazMHOXeHHe U pa3BUTHE PACTEHUH.

72 JIaGopatopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3MHOXEHHsI BBICIITUX PACTCHUN

73 HcTopust CTAaHOBJICHHUS M Pa3BUTHS




T'CHCTUKH KAaK HAYKHN

OCHOBHBIE TTIOHATHS U CHUMBOJIBI TCHETHUKH.

74 JlaboparopHas padota «JIpo3oduiia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHUIND)
3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HaKkoB. MoHOruOpuIHOE
75 ckperntuBanue. [Ipaktuueckas padota 1 0.5
"N3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpEIMBaHU Y 1p030duisl"
76 [{utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO 1
CKPEIINBAHUS
77 Ananmusupyroiee ckperniuBanne. HemomHoe 1
JOMHHHAPOBAHHE
JlurnOpuHOE CKpeIBaHUE.
78 [IpakTuueckas padota «3yueHnue 1 0.5
Pe3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS
Yy ApO30(HITBI
79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBAHUS
80 ClensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TCOPHSI HACIEICTBEHHOCTH 1
82 ['eneTuka nona 1
83 T'eHoTun Kak neiocTHas cucTeMa 1
24 FeHeTH‘IsCKI/Iﬁ KOHTPOJIb PAa3BUTHUS 1
pacTEeHMIA, ’KUBOTHBIX U YEJIOBEKa
35 HN3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHUYHUBOCTH
86 Mo mdukanoHHas H3MEHYUBOCTh 1
BapuarmonHsIii ps v BapuaiuoHHast
37 kpuBas. JlabopaTopHas pabora 1 05

«HccaenoBanue BaKOHOMepHOCTCﬁ
MO,Z[H(pHKElHHOHHOfI N3MCHYMBOCTH.




[TocTpoeHue BapuallmOHHOIO psAla U
BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas N3MEHUYNBOCTb.
KoMOuHaTuBHast N3MEHYHUBOCTE

89

MyranroHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIMpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIl[MOHHOTO IpoIiecca.
OnureHeTHKa U STUreHOMUKA

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraByieHUE U aHAJIN3 POJA0CIOBHOW

0.5

92

MeToabI METUITMHCKOU T'€HETUKU

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICUCHUH T€HETUICCKUX
3a00JIEBaHMI YeJIOBEKA

94

OCHOBHBIE TIOHATHUS CEJIEKIINH.
Jlaboparopnas pabota «3yueHnue copTos
KYJIBTYPHBIX PACTEHUN U MOPOJI JOMAITHUX
KUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaboparopHas pabota «3yuenue MeTo10B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKEeHMs CeNEKIUN PaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4yeHUe U UCIIOIb30BaHNE
T€HETUYECKUX PECYPCOB

98

buoTtexHonorusa kak HayKa " 0Tpaciib
IIpOU3BOJCTBA. HpaKTI/I‘-ICCKaﬂ paGOTa
«I/I3y‘-ICHI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OcHoBHBIC HaIlTpaBJICHUA CHUHTETUYECKOH




OUOJIOTUH

100 XpOMOCOMHAsl U T€HHAsl HHKEHEepUs 1
101 MeauiuHckre OMOTEXHOJIOTHH 1
102 PesepsHbiit ypok. IloBTOpeHue, 1
000011IeHNe, CUCTEMATH3AINS 3HAHAN
OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
[
Jrj;—n Tema ypoka Beero Konrpoasubie | IlpakTuueckue i[:;‘?eﬂl/lﬂ ;Igl;l;l;zl:;eeﬂbﬂme
padoTsbI padoThI pecypesI
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBr>KyIye CHIIbl ABOJIFOIMA BUAOB 110 Y. 1
JapBuny
3 bopw0a 3a cymectBoBaHuE, €CTECTBEHHBIIN 1
Y UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
9BOJTIOITH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLIUS U MaKPOIBOJIIOLIHSI
6 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
IBOJTIOIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 0.5
pabota «BblsiBeHUE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUa»
8 DnemMeHTapHbIe (PAKTOPHI IBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauuu. M30ms1um nomysisumii: 1
reorpaduueckas, buojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1
(hakTop IBOTIOIUHI
12 [TonoBoit oT6OP 1
[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK
13 pe3yabTaT MUKPOIBOJIIOLUH. 1 0.5

JlaGopatopHas pabora «/3yuenue




apoMop(030B U UAUOATANTALINN Y
pacTeHUM U KUBOTHBIX»

[Ipumepsl npucnocodaeHUl y OpraHn3MoB:
Mopdororudeckue, (HU3H0IOrHISCKUe,
OHMOXMMUYECKHUE, TOBEJICHUYECKHUE.

14 JlaboparopHuas padota «IIpucrnocoOnenus 0-5
OPraHW3MOB M WX OTHOCHTEIIbHAS
11e7IECO00Pa3HOCTHY
Bun, ero xpurepun u CTpykTypa.

15 JlabopaTtopHnast pabota «CpaBHEHHE BUIOB 0.5
110 MOP(OTOTHUIECKOMY KPUTEPUIOY

16 CrpykTypa Buaa

17 Bunoo6pa3oBanue kak pe3yabTaT
MHKPOIBOJIOIAN

18 CBsA3b MUKPOABOJIIONMH U STUIAEMUOJIOTHI

19 MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3yYEeHHUSI SBOJIOIUU

20 buoreorpaduueckue MeTo bl U3ydeHUs
IBOJIIOIIH
OMOpPHUOJIOrUYecKHUe U CPABHUTEIHHO-

21 MOP(HOJIOTMIECKUE METO/IBI N3YUCHUS
SBOJTIOITIHI
MouiekynspHO-T€HETHYECKHE,

22 OMOXMMHYECKHUE U MAaTEeMaTUYECKUE
METO/IbI U3yYECHHUSI SBOJIOIUU

23 OO111e 3aKOHOMEPHOCTH IBOJIFOIIIH

4 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB IBOJIOLIUU

75 Hayunbie runotessl IpOUCXOKACHUS
YKU3HU Ha 3emMJie

26 JloHayuHbI€ MIPEACTABICHUS O 3aPOKICHUH

KHN3HH




OcHOBHBIE ATaIbl HEOPraHUYECKOU

27
SBOJIIOLUU
28 ['unoTe3bl 3apokKACHUS KU3HU
Ucropus 3emiin 1 MeTOABI €€ N3YUCHHUS.
29 JlabopaTtopHas pabora «3ydyenue u 0.5
OTIMCAaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHeie 3Tans opraHn4ecKkon
9BOJIIOLIUN
31 OBOJIIOIMS DYKAPUOT
OCHOBHBIE ATarbI YBOJTIOIUN
3 pactutensHOTO MUpa. [IpakTHdeckas 0.5
pabota «3ydeHune ocoOeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HbIX OTIIEIOB)»
33 OCHOBHBI€ ATaIbI BOJIOIUHU JKUBOTHOTO
MHUpa
OBoJroIMs )KUBOTHBIX. [IpakTrueckas
34 pabota «M3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xun3Hu Ha 3eMiie IO 3pam U
nepuoam
36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIIIIOTO
37 CoBpeMeHHbIN HKOJIOTMYECKUN KPU3UC, €TO
0COOCHHOCTHU
38 CoBpeMeHHasi cUCTEMa OPraHuYeCKOTo
MPOIILJIOTO
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE
41 Pa3Butune npencraBieHui o

MMPOUCXOKACHUHN YCIOBCKA




MecTo 4denoBeka B cucTemMe
oprannueckoro mupa. Jlabopatopuas

42 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXOKICHUEM)
43 JIBr>Kylye CHIibl aHTPOIIOTEHE3a
44 CooTHolIeHne OMOJIOTHYECKUX U
COITMATBHBIX (DAaKTOPOB B aHTPOTIOTEHE3E
45 OcCHOBHBIE CTaJMH AHTPOTIOTEHE3a
46 [TameoreneTnka u majaecoreHOMHUKa
47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue pacel. [Ipaktnueckas
48 pabota «3ydeHune 3KOJIOTHIECKUX 0.5
aJanTalyil 4YeJIoBEKay
49 MexaucIiuIInHapHbIe METOIbI
AQHTPOTIOJIOTUH
50 3apoKICHUE U Pa3BUTUE HKOJOTHHI
Mertoapl skonoruu. JlaboparopHas pabora
51 «M3yueHue MeToI0B FKOJOTUYECKHUX 0.5
HUCCIIEIOBAHUI
52 3HaYeHUE FKOJIOTUYECKUX 3HAHUH ISt
YeJIoBeKa
53 Dkonorudeckue HhakTopsl
Abuotuueckue dakropsl. CBET Kak
54 IKoJIoTHYecKui dakrop. JlabopaTtopHast 05
pabota «BrisiBNeHue mprucnocooneHuit
OpPraHM3MOB K BIIUSIHUIO CBETa»
Abunotuueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKHI PaKTop.
55 JIaGopatopHas paboTa «BrisgBieHue 0.5

HpI/ICHOCO6HCHI/Iﬁ OpraHnu3MoOB K BJIMSIHUIO
TCMIICPATYPhD»




AbuoTtnueckue Gpakropsl. BraxkHOCTh Kak
sKoJorndeckuit paxtop. JlaboparopHas

56 1 0.5
paboTa «AHaTOMUYECKHE 0COOCHHOCTH
paCTeHMIA U3 PA3HBIX MECT OOMTAHUSDY
57 Cpenpl 0OMTaHHUS OPTaHU3MOB 1
58 buonoruueckre puTMbl 1
59 XKuzHeHHble GOpMBbI OpraHU3MOB 1
60 buoTtnyeckue GakTopsl 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B Cpejie 1
obuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKH 1
TTOTTYJISITTIHN
OcHOBHBIE TIOKa3aTeNIN MOMYJISIINN:
63 YUCJIEHHOCTb, INIOTHOCTh, BO3pACTHAS U 1
MI0JIOBAsi CTPYKTYpa
OcHOBHbIE TIOKa3aTeNN MOMYJISIINN:
64 POXIAEMOCTh, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUTPALIUU
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISILIUH 1
66 JluHaMuKa TOMYJISIITUY U €€ perysius 1
67 KpuBbie pocTa yHCIIEHHOCTH TOMYISALUY. 1
KpuBbie BbKUBaHUS
DKoJoruveckasi HUIa BUA.
68 JlaGopaTtopHnas pabota «IIpucnocoOnenus 1 0.5
CEMSTH paCTEHUH K PaCCEICHUIO)
69 Bua kak cucrema nonynsuuii 1
70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN 1
YKUBOTHBIX
71 Coo0r111ecTBO OpraHnu3MoB — OHOIICHO3 1
72 DKocucreMa Kak OTKpbITasi CHCTEMaA 1




KpyroBopoT BelecTB ¥ NOTOK SHEPTHUHU B

73
HKOCHUCTEME

74 OcHOBHBIE IOKAa3aTEJIN IKOCUCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 W3MeHeHust cooOIIeCTB — CYKIIECCHU

77 [TpupoHBIEe 5KOCUCTEMBI. DKOCHCTEMBI
03€ep M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

73 [Tpupomusie SKOCHCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTETEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCHCTEMBI

30 Ypboskocucremsl. [IpakTuueckas pabora 05
«M3ydenue u onmcaHue ypoOIKOCHCTEMBI»
3akoHOMepHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMO/JICHCTBUI OPTaHU3MOB B
HKOCHUCTEMAX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

22 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHu3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmerranerapruas 000J09Ka
3emun

84 Yuenue B. U. Bepnaackoro o 6uocepe

25 3aKOHOMEPHOCTH CYIIIECTBOBAHHS
orocdepsl

36 KpyroBopoTs! BemecTs u
OMOT€OXUMHUYECKUE IUKJIIbI

37 3oHasbHOCTH Ouochepsl. OCHOBHbIE
OUOMBI CYIIN

88 YcroitunBocTh 6MoChepsl

89 DKOJIOTHYECKHE KPU3KUCHI U MX IPUYMHBI

90 BosneiicTBue uenoBeka Ha 6nochepy




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

o1 pPaCTUTEbHBIN U )KUBOTHBIN MU !

92 OxpaHa npupo/sl 1

93 OCHOBHBIE TIPUHIIUIIBI YCTOHYHBOTO |
Pa3BHUTHS YEIIOBEYECCTBA U TIPUPOIBI
PanmoHaibHOE PUPOIOTIOIE30BAHHE U

94 COXpaHEHHEe OMOJIOTHYECKOTO 1
pazHooOpaszus 3emin

95 Q§06meHHe o Teme « MUKpPOIBOTIOHUSA U 1
e€ pe3ysbTaThI»

96 Q§06meHHe o Teme «MakpodIBOTIOIUSA U 1
e€ pe3ysbTaThI»

97 O6006menue mo Teme «IIpoucxoxaeHue n 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O6006menue mo Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTEHER)»

99 O06o01menue Mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOUIECHUSIX OPraHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaHU

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOMYJISIITHID

102 O6006menue mo teme «brocdepa — 1
r1100aabHasi 9KOCHUCTEMa)

OBIIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME







YYEBHO-METOJNYECKOE OBECINEYEHUE OBPA30OBATEJABHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOANYECKUE MATEPHUAJIBI VIS YUYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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