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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo y4ueOGHOMY mpenmery "buonorus" (manee - OuoJIOTHsl) Ha YPOBHE CpPEAHETO OOIIETo
oOpa3oBanus pa3zpaborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 oOpa3oBaHun
B Poccumiickoit @enepanumny, PI'OC COO, Konnenuuu npenoaaBanus yaeOHoro npeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (enepaabHoi pabouell mporpaMMbl BOCIIUTAHHUSL.
VYueoOnsiii npeamer «buonorus» yriay6iaéaHoro ypoBHs usydeHus (10—11 kmaccel) sSBISETCS OJHHM M3
KOMITOHEHTOB TpeIMeTHON obnactu «EctecTBeHHO-Hay4HbIe peaMeThl». CornacHo nonoxeHusm OI'OC
COO mnpodunbHble y4yeOHbIE MpeIMeThl, M3ydyaeMble Ha YIIyOJEHHOM YpOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHnmanuy o0ydyeHUsT Ha YpPOBHE CPEAHEro OOImero oOpa3oBaHHUS W IMPHU3BAaHBI 00ECHEYHUTH
MPEEMCTBEHHOCTh MEX/1y OCHOBHBIM OOILIMM, CPEAHUM OOIINM, CPETHUM MPO(PECCHOHAIBHBIM U BBICHINM
oOpa3oBanueM. B To ke Bpems KaxAblil U3 3TUX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pellIeHue 00pa3oBaTeNbHbIX, BOCHUTATENBHBIX W Pa3BUBAIOLIUX 3ajay, CBS3aHHBIX C
npodopHeHTalel o0yJyarImuxcs U CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOW OOJAacTH HAyYHOTO
3HaHUs, CBA3aHHOTO C OMOJIOTHEN, METULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM WJIM BOCHHBIM JETIOM.
[Iporpamma no yueOHoMy npeamety "buosnorua" maér npeacTtaBieHUE O LEIH U 3a/1a4aX U3y4eHUS
yuebHoro npeamera «buonorus» Ha yrmyOiaEHHOM ypOBHE, OMpelensier o0s3aTeNbHOe (MHBapUAHTHOE)
IPEIMETHOE COJEpIKAHUE, €r0 CTPYKTYpHUpPOBAHME IO pa3jeiaM M TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIyeT TOCJIEeI0BATEIbHOCTh H3YYEHHUS Y4YeOHOro marepuana ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH y4e€OHOTO IpOIecca, BO3PACTHBIX OCOOEHHOCTEW oOydaromuxcs. B
nporpaMMme Mo OHOJOTHMH PeaaTu30BaH MPHUHIMII MPEEMCTBEHHOCTH C HM3Y4YEHHEM OHMOJIOTHMH Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, Onarogapsi 4eMy MPOCMATPUBACTCS HAIPABICHHOCTh Ha TOCIEIAyIOIee
pa3BUTHE OHMOJOTHYECKMX 3HAHWM, OPHEHTUPOBAHHBIX Ha (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTHYECKOTO MBIIUICHUS, TIPEACTABICHUI O 30pOBOM 00pa3e )KH3HH, HAa BOCIIUTAHHUE
OepeKHOr0 OTHOIICHUS K OKpYXKarollel npupoAHoi cpene. B nmporpamme mo OMOIOTHU TakkKe MMOKa3aHbI
BO3MOXKHOCTH yueOHoro npeamera «buonorus» B peanuzanuu tpedoBanuiit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM U MPEAMETHBIM pe3ylbTaraM o0y4deHUs W B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHON JIEATENbHOCTH O0YYaIOIINXCS [0 OCBOEHUIO COJIEpKaHUs OMOJIOTHYECKOTO
o0pa3oBaHUs Ha YPOBHE CpeHEro 001ero oopa3oBaHusl.
[Ipu peanuszamuu naHHOM paboueil mnporpammbl ucnosib3yercss oOopyaoBanue «lllkonbHOrO
KBaHTOPHYMay, UTO MO3BOJIMUT CO3/1aTh YCIOBUS:
* 17151 paCIIMPEHUs COEP>KaHUsI IIKOJIBHOTO OMOJIOTUYECKOT0 00pa30BaHus;
* JUIS IOBBIIIEHUS MT03HABATEIbHON aKTUBHOCTH 00YyYarOIMXCs B €CTECTBEHHO-HAYYHOM 001acTH;
* JUIS pa3BUTHUS JINYHOCTH peOEHKA B mpoliecce 00yueHus OMOJIOTHH, €ro CIIOCOOHOCTEH, POPMUPOBAHUS U
YJIOBJIETBOPEHMSI COLIMATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
* mus paboThl C ONApEHHBIMH MIKOJHHUKAMH, OPTaHM3AlUM WX Ppa3BUTHS B PA3IMYHBIX OO0JACTAX
00pa3oBaTeNbHON, TBOPUECKON AEATEIbHOCTH.
[Tpumensist undpossie 1a00paTOpUN HA YpOKax OMOIOTHH:
[udposas madopaTopus 10 HEHPOTEXHOIOTHH;
[udposas nadopaTopus Mo GpU3HOIOTUH;
[udposas madbopaTopHs 110 SKOJIOTUN;
JlaGopaTopHbIit KoMITIIEKC «MUKpomMen»,
VYyeOubiii npeamer «buonorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHS 3aBeplIaeT
Ouosnornyeckoe oOpa3oBaHME B IIKOJE W OPHEHTUPOBAH Ha paclUIMpeHHe U YIIyOlieHue 3HaHWUU
oOydaromuxcsi 0 XUBOM MPHUPOJAE, OCHOBAX MOJEKYJISIPHOW W KIETOYHOM Omosoruu, 3MOpHOJIOTHU U
OMOJIOTUHU Pa3BUTHS], TEHETUKH, CEJICKIIMU, ONOTEXHOJIIOTUH, SBOJIIOLIMOHHOTO YUYEHHS U SKOJIOTHH.
Nzyuenue yuyebHoro npeamera «buonorus» Ha yriayGIeHHOM YpOBHE OPHUEHTHMPOBAHO Ha IMOATOTOBKY
o0yJaromuxcst K MOCIEIYIOIEMY MOJyYeHHIO OMOJIOTHYECKOro 00pa3oBaHMsS B By3aX M OpPraHU3aIMIX
cpenHero mnpodeccuoHanbHOrOo oOpazoBaHusa. OCHOBY €ro CcoAepXaHHs COCTaBlsieT cHUCTeMa
OMOJNIOTUYECKUX  3HAHUM, TOJYYEHHBIX TpPU  HM3YyYCHHH  OOYYaIOUIMMHCS  COOTBETCTBYIOIIUX
CHUCTEMAaTUYECKHUX Pa3esIOB OMOJIOTUH HA YPOBHE OCHOBHOTO 001Iero oopa3zoBanus, B 10—11 kmaccax stu
3HAHUS TIOJIy4aloT pa3BuTHE. Tak, paclMpeHbl U YriiyOJieHbl OWOJIOTHYECKHE 3HAHUS O PACTECHUSX,
KUBOTHBIX, Iprubax, OaKTepusx, OpraHu3Me 4esloBeKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH, JOTOJHUTEIHHO
BKJIIOYEHBI OMOJIOTMYECKHUE CBEICHUS MPHUKIATHOIO U IOMCKOBOTO XapakTepa, KOTOpble MOXHO



HCIIOJIb30BaTh KaK OPHEHTUPHI Ul MOCIEOYIoNero Beibopa npodeccun. BozmoxkHa Takke MHTErparus
OMOJIOTUYECKHUX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSMHU, TIOTYYCHHBIMH OOYYAIOIIUMUCS TIPU U3YUYCHUH
bu3MKY, XUMUH, Teorpadul 1 MAaTEMaTHKU.

Ctpykrypa mporpamMmbl 1o Yy4eOHOMYy mnpeamery "buosnorus" oTpakaeT CHCTEMHO-YPOBHEBBI U
9BOJIIOIIMOHHBIN MOAXO0/IbI K U3yueHuto 6uonoruu. CorjiacHO UM, U3y4aloTCsl CBOIMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIC JUISl JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHHU3alldd, HBOJIIOIMU OPraHMYECKOTO MHUpa Ha
3emiie, COXpaHEHHUs OUOJIOTMYECKOro pa3HooOpasus miaHeThl. Tak, B 10 kimacce M3y4arOTCsi OCHOBBI
MOJICKYJISIPHOM M KIETOYHOW OHMONOTHH, dMOPHOJIOTUU W OWOJIOTUU Pa3BUTHS, TCHETUKH U CEJIEKIIUH,
OMOTEXHOJOTMH U CHUHTETHYECKON OMOJOTHH, aKTyaJlM3UPYIOTCS 3HAHUS OOydaroumxcs 1o OOoTaHHKeE,
300JI0THH, aHATOMUH, (PU3MOIOTUH YenoBeka. B 11 kimacce m3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTUU U YUYE€HHE 0 Orocdepe.

YueOusbiii npeamer «buonorus» npusBaH 00eCNEYUTh OCBOCHUE O00YYaIOMIUMUCS OUOIOTUYSCKUX
TEOpUH U 3aKOHOB, UJEH, MPUHIIUIIOB U MPAaBUIL, JIE)KAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHON
KapTUHBI MUpPA, 3HAHUA O CTPOCHHH, MHOTOOOpa3sWu M OCOOCHHOCTSX KIETKH, OpraHW3Ma, MOMYJISIUH,
OHMOLIEH03a, DKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX MCCICIOBAaHUSAX B
OMOJIOTHH, TPUKIAIHBIX aCIEeKTaXx OMOJOTMYECKUX 3HaHWUU. [lIsi pa3BUTHUS W TOIJEPKAHHUS HHTEpeca
oOydaromuxcsi K OWONOTMM HapsAgy CO 3HAUYUTEIbHBIM OOBEMOM TEOPETHYECKOro Marepualia B
COJIepKaHNU IPOTPAMMBI 110 OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHUS U PA3BUTHUS
TOM WM WHOW oO0nacTh OWUONOrMM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B pEIICHUE
BOKHEUITNX OMOJOTUYECKUX U IKOJIOTHUYECKUX MPOOIIEM.

Lenp wusydyenus yueOHoro mpenmera «buonmorus» Ha yriyOIEHHOM YpOBHE — OBIIAJICHHE
00yYJarOIMUMUCS 3HAHUSIMHU O CTPYKTYPHO-()YHKITMOHATLHOW OpraHU3aIliy JKUBBIX CHCTEM Pa3HOTO paHra
U IpUOOpeTEeHNEe YMEHUN HCIIOJIb30BaTh 3TH 3HAaHUS B (JOPMUPOBAHUU MHTEpeEca K orpee’aéHHON o0macTu
npoeCCHOHATBPHON AEATEIbHOCTH, CBA3aHHOW C OMOJOTHEW, WM K BHIOOPY Y4eOHOTO 3aBEICHUS IS
MPOJOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTikeHne 1enu u3y4eHus ydeOHoro npeamera «buosorus» Ha yriryOJaéHHOM ypoBHE 0O0eCTIeYMBaeTCs
pELICHUEM CIIEYIOUIUX 3a7a4:

OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl OHMOJIOTMYECKHUX 3HAHHUIl: 00 OCHOBHBIX OMOJIOIMUYECKHUX TEOPHSX,
KOHLICTIIIMAX, THUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX M IMpaBUjaX, COCTaBIAIOIIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYI0O KAapTUHY MHpA; O CTPOCHHH, MHOTO0Opa3sUU M OCOOEHHOCTSX OMOJOTHYECKUX
cucteMm (KJIE€TKa, OpraHu3M, MOMYMsIus, BUI, OHoreolneHo3, ouochepa); O BBIAAIOIIMXCS OTKPHITUIX U
COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

03HAKOMJICHHE OOYYalOIIMXCS C METOJaMHU MO3HAHUS JKUBOW MPHUPOJBI: UCCIEIOBATENHCKUMHU METOAAMHU
OMOJIOTMYECKUX HayK (MOJIEKYJISPHOM M KJIETOYHOW OWOJIOTHHU, SMOPHUOJIOTUM U OUOJOTHUU Pa3BUTHS,
TEHETUKU U CEJNEKIMH, OWOTEeXHOJOTMH W CHHTETUYECKOW OWOJNIOrHH, TMajeoHTOJNOTUH, HKOJIOTHUH);
METOJJaMH CaMOCTOSTEIbHOTO MPOBEACHUS OMOJIOTMYECKUX HCCIIEOBAHUN B JIaDOpaTOpUU U B MPUPOJE
(HaOmroieHne, U3MEpPeHHe, IKCIIEPUMEHT, MOJISTTUPOBAHHE);

OBJIaJICHUE OO0YYarOIIMMHCS YMEHHUSIMHU: CAMOCTOSITEIbHO HAaXOIUTh, aHAJU3UPOBAThb U HCIOJIB30BaTh
OMOJOTHYECKYI0 HMH(POPMAIUIO; TIOJIH30BATHCS OHOIOTUYECKOW TEPMUHONIOTHEH U  CHUMBOIUKOMN;
YCTaHABIWBATH CBS3b MEXKAY Pa3BUTHEM OHOJIOTHMH M COIIMATBHO-DKOHOMUYECKHUMH U HKOJIOTHYCCKUMHU
npoOiieMaMy  4YeJIOBEUeCTBA; OIICHWBATh TMOCIEACTBHS CBOEH JCSITENBHOCTH MO OTHOUICHHIO K
OKPY’KaIOIIe TMPUPOJHON cpene, COOCTBEHHOMY 3/I0POBBIO W 3JI0POBBIO OKPYXKAIOMIUX JIFOJCH;
000CHOBBIBaTh U COOMIOAATh Mepbl MPOPUITAKTUKY WH(EKIIMOHHBIX 3a00JIeBaHUM, TIPaBHIIa TTOBEICHUS B
npuposie U odecredeHus: 0e30MacHOCTH COOCTBEHHOM >KU3HEIESTENbHOCTH B YPE3BBIYAMHBIX CUTYallUAX
MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITUS B 0OJIACTH
OHOJIOrnH;

pa3BuUTHE y O0OYYaIOIUXCSI MHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIlecce 3HAKOMCTBA C
BBIJIAIONIIUMUCA OTKPBITHUSIMH M COBPEMEHHBIMH HCCJICIOBAHUSIMH B OWOJIOTHH, PEHIAEMBIMH  €HO
npoOiieMaM, METOJOJIOTHEH  OMOJOTHYECKOrO HWCCIENOBAHMS, TPOBEICHUS OKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM, pelieHus: OMOJIOrMYecKUX 3a7a4, MOJCIUPOBaHUS OMOJIOTHYECKUX 0OBEKTOB U MPOLIECCOB;
BOCTIHTAHHUE y OOYYaIOUIUXCS IIEHHOCTHOTO OTHOIICHHS K YXUBOW MPHUPOJE B LEJIOM U K OTACITBHBIM €&
o0BeKTaM M SBJICHUSAM; (OPMUPOBAHHE HKOJIOTMUYECKOM, TEHETUYECKON IPaMOTHOCTH, OOIIEH KYJIbTYpHI
MOBEJEHUS B IPUPO/JIC; MHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUIA;



npuoOpeTeHne 00yJaronMMHUCS KOMIIETEHTHOCTH B PAIlMOHAIBLHOM IMPUPOIOTIONB30BaHUH (COOII0CHNE
MpaBUJI TIOBEIEHUS B TPUPOJE, OXPaHBl BUIOB, IKOCHCTEM, OHMOCHEpHI), COXpPAaHEHHH COOCTBEHHOTO
3I0POBBS U 3JI0POBBSI OKPYKAIOIINX JTI0Iel (coOoneHnst Mep MpodUIakTHKH 3a00JIeBaHN, 00eCTICUCHHE
0€30MaCHOCTH JKU3HENEATEIBHOCTH B UPE3BbIYANHBIX CUTYAUAX IPUPOJHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCITOJIb30BaHMsI OMOJIOTMYSCKIX 3HAHUK U YMCHHI B TIOBCETHEBHOM KHU3HH;

CO3/IaHHE YCIIOBHM JUIS OCO3HAHHOTO BbIOOpa OOYYAarOIIMMUCS HHIUBHIYaJbHOH 0O0pa3oBaTeNbHON
TPAaeKTOPUHU,  CHOCOOCTBYIOIICH  TOCIEAyomeMy  Npo(ecCHOHATBHOMY  CaMOOIPEICIICHUIO, B
COOTBCTCTBUH C MHAUBHUAYAJIbHBIMHA UHTCPECAMU U HOTpe6HOCTSIMI/I peruoHa.

OOmiee 4YMCIIO YacoB, OTBEICHHBIX HA HM3y4YCHHE OWOJOTMH HA YriyOJICHHOM YPOBHE CPEIHETO
obmiero obpazoBanus, cocrapisieT: B 10 kimacce — 102 gaca (3 yaca B Heneno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

OT60p OpraHm3alMOHHBIX (OPM, METOJOB U CPEACTB OOyUeHHUs OWOJIOTUU OCYIIECTBISIETCS C Y4ETOM
cnenu(UKH ero COoNepaHWsS M HAIPABICHHOCTH Ha IPOJODKCHUE OHOJIOrMYEcKOro OoOpa3oBaHHs B
OpTraHU3aIMaX CPEeIHEro NPohecCHOHATLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeIbHBIM YCIIOBUEM TIpU OOYyYEHUHM OHMOJIOTMM Ha YriyOJIEHHOM YpOBHE SIBJISICTCS IPOBEICHHE
7a00paTOPHBIX W TMPAaKTHUECKUX pabor. Takxke ydacthe oOydYarOMUXCs B BBITOJIHCHUW MPOEKTHBIX U
y4eOHO-HUCCIIEIOBATEIIbCKUX Pa0OT, TEMAaTHKA KOTOPBIX ONPEAEISICTCS YUYUTEIIEM Ha OCHOBE MMEIOIIUXCS
MaTCPHUAIIBHO-TCXHUYCCKHUX PECYPCOB U MCCTHBIX IPHUPOAHBIX YCJIOBPlﬁ.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue nporpammsl, BBIICICHHOE KYPCUE0OM, HE BXOOUT B IIPOBEPKY IOCYAAPCTBEHHOM HTOrOBOM
arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMmenHas Ouonorusi — KoMIUIeKcHasi Hayka. KpaTkas uctopus pazButus Ouonoruu. buomorundeckue
HayKl M H3y4yaeMble UMH MpoOsieMbl. DyHIaMeHTanbHblE, NPUKIAJHbIE U IOUCKOBBIC Hay4yHbIE
UCCIIEIOBAaHMS B OMOJIOTHU.

3HayeHue Onosoru B (pOpMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAay4yHOM KapTuHbl Mupa. I[Ipodeccun,
CBsi3aHHBIE C OWosorueil. 3HaueHHWe OWOJIOTUM B TMPAKTUYECKOW JESATEIBHOCTH YEIIOBEKAa: MEIUIUHE,
CEJIbCKOM XO3SICTBE, IPOMBIIIIIEHHOCTH, OXPaHe IIPUPOJIBI.

JdemoncTpanuu

[Toptpets: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'. Mennens, B. H.
Bepnanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, k. Yotcon,
®. Kpuk, J1. K. benses.

Tabmuubt 1 cxembl: «CBsI3b OMOIOTUH ¢ APYTUMH HayKaMn», «CrcreMa OMOJOTHUECKUX HAYK.

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

KuBble cuctembl Kak HpeaMeT u3ydeHus Ouonoruu. CBONCTBA MKUBBIX CHUCTEM: €IMHCTBO XMMHUYECKOIO
COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTb U YIOPSIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
camMoOpraHu3alus, CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alliMd JKUBBIX CHCTEM: MOJIEKYJSIPHBIN, KIETOYHBIM, TKAHEBBIN, OpPraHU3MECHHBIN,
HOMYJISIIMIOHHO-BUAOBOW,  DKOCHCTEMHBIH  (OMOTeoLleHOTHYECKHi),  OMOC(EpPHBI. IIpoueccsl,
IPOMCXOJAIINE B JKUBBIX cucTteMax. OCHOBHbIE MpPU3HAKK kKHUBOro. JKu3Hb Kak (opma CyliecTBOBaHHUS
matepun. Hayku, nzydaromue K1Bble CUCTEMbI Ha Pa3HbIX YPOBHIX OpraHU3aluy.

N3yuenune *uBbIX cucteM. Metoabl Ouosiornuyeckoil Hayku. HalOmroneHue, m3aMepeHue, SKCIEpHUMEHT,
cucreMarusanus, MeraaHanu3. [loHsTme O 3aBUCMMONW M He3aBHCMMOW mnepemeHHo#. [limanmpoBanue
skcnepuMmenTta. [locraHoBka M mnpoBepka runore3. HymeBas rumoresa. [lonsrtue BbIOOpPKH U €€
J0CTOBEpHOCTh. PazOpoc B Ouonornueckux AaHHbIX. OIEeHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB.
[TprunHBI HCKa)KEHUS PE3YIbTATOB IKCIIEPUMEHTA. [[oHATHE CTaTHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuubl 1 cxembl: «OCHOBHBIE NpPU3HAKU >KU3HU», «buonornyeckue cuctembl», «CBoOWCTBA KHUBOMH
MaTepun», «YpPOBHU OpraHu3aldyd >KUBOW NpuUponbl», «CTpoeHue >KUBOTHOM KieTkn», «TkaHu
KHUBOTHBIX», «CHUCTEMbI OpPraHOB YeJOBEYECKOro opranusmay, «buoreonenos», «buocgepa», «Merosl
U3YYEHUS KUBOU MPUPOIBIY.

Ob6opynoBanue: naboparopHoe  o0opylOBaHME JJIi  NPOBENEHUS  HAOMIOJCHMH, H3MEpEeHMI,
JKCIIEPUMEHTOB.

IIpakTyeckas padora «crnonb3oBaHUE Pa3IUUYHBIX METOIOB IIPYU N3YYEHHUH KHUBBIX CUCTEM).

Tema 3. buosiorust Kierku

Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IUHMIIA XUBOTO. VicTOpHs OTKpbITHs KiIeTKH. Pabotel P. 'yka,
A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. BupxoB). OCHOBHbBIE TOJIOKECHUS
COBPEMEHHOM KIIETOYHON TEOPUHU.

Metoasl MOJIEKYISIPHOW M KJIETOYHOM OMOJIOTHMH: MHKPOCKOMHS, XpoMarorpadusi, 3aekTpodopes3, MEeTOI
MEUEHBIX aTOMOB, JU(depeHaTbHoe NEeHTpU(yrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yuenue
Quxcuposannvix Kiemok. IEKTpOHHas MHKpockonusi. Kowughoxanenas muxpockonus. BumanbHoe
(npudicusnenHoe) uzyueHue Kiemox.

JdemoHcTpauuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuie! 1 cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIN MUKpPOCKOM», «VIcTOpHs pa3BUTHS METOJ0B
MUKPOCKOIIUN.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENaparbl PacTUTENbHBIX, KMUBOTHBIX M OaKTEpHAIbHBIX
KJIETOK.



IlpakTuyeckass padora «/3ydeHue MeTomoB KJIETOYHOW Ouosoruu (Xpomatorpadwus, 37aeKTpodopes,
muddepeHnmanbHoe nenTpudyrupoanue, [1LP)».

Tema 4. XuMuyeckasi OpraHu3aums KJIeTKU

XMMHUYECKUN COCTaB KIETKH. Makpo-, MUKpO- U YIbTPaMHUKpPOJJIEMEHTHl. Boma u €€ ponb Kak
pacTBOpHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHHMM KIIETKH, TeIUIoperyisinuu. MuHepaibHbie
BEIIIECTBA KJIETKH, UX OMOJIOrHYecKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIA COCTaB OEIKOB.
CrpykTypsl OenkoBoil Mosekynbl. llepBuunasi cTpykTypa Oenka, NenTHAHAs CBs3b. BropuuHas,
TpeTU4yHasi, 4eTBepTU4Has CTPYKTypbl. JleHarypauus. CpoiictBa OenkoB. Kiaccudukanus O6enkoB.
Buonornueckue ¢pynkunu 06enkos. [lpuonsl.

YrneBoasl. MoHOcaxapubl, [ucaxapuibl, OJIUrocaxapuibl U noiaucaxapuapl. OOmuUN MiIaH CTPOCHUS U
($U3UKO-XMMHYECKHE CBOMCTBA YITIeBOI0B. bruonornueckne GyHKIUN YTIEBOIOB.

Jlumuaer.  T'mapodunbHO-rUapOodOOHBIE  cBoMicTBa. Kiaccudukanus  aunugoB.  Tpuriuiepuisl,
docdomunuabl, Bocku, crepoubl. bruonorndeckune GyHKuu unuaoB. OOIre CBONCTBA OMOJIOTHYECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, OIYIIPOHUIIAEMOCTb.

HyxneunoBbeie kucnorsl. JJHK u PHK. Ctpoenme nyknenmHoBbix kucior. Hyxneoruasl. IlpunHiun
komruiementapHoctu. [Ipasuno Yapradgda. Crpykrypa JJHK — nBoitHas cnupans. MecToHaxoxIeHUe U
ounonornyeckue pynkuuu JJHK. Bugsr PHK. @ynkunn PHK B kietke.

Ctpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosekyiae AT®. buonornueckue ¢pynkiuun ATO.
BoccranoBneHHble TMEPEHOCUYMKH, MX (QYHKIUH B KiIeTKe. /[[pyeue uykneosuompugocgpamor (HTD).
CexsenupoBanue JJHK. Memoowsr cenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpykTypHasi OHOJIOTHS: OMOXUMUYCCKUE U OMO(PU3NICCKIE UCCIICOBAHMSI COCTaBa M IIPOCTPAHCTBEHHOM
CTPYKTYpbl OuoMojeKkyl. Mooerupoganue cmpykmypvl u QYHKYull OUOMONEKYT U UX KOMNJLEKCOS.
Komnviomepnuuii ouzatin u opeanuueckuti cunme3s OUOMONEKY U UX HENPUPOOHBIX AHAN0208.
JlemoHCcTpanumn

[Moptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C. [Ipy3unep.
Juarpammsl: «PacnpeneneHne XUMHYECKHX DJJIEMEHTOB B HEKUBOM npupone», «Pacmpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOJEH.

Tabmuupl u cxemsl: «Ileprognueckas Tabnuua XMMUYECKUX 3JIEMEHTOBY», «CTpOCHHE MOJIEKYJIbl BOABIY,
«BemecTBa B cocTaBe Opranu3MoBy, «CTpoeHHE MOJIEKYJbI Oenkay, «CTpYKTypbl O€TKOBOM MOJIEKYIIBI»,
«CTpoeHHe MOJIEKYII YIIIEBOAOBY, «CTpOEHHE MOJIEKYI TUNUA0BY», «HyKkinenHoBble KUCIOTHY, «CTpoeHue
MouIeKyJIbl ATOx.

ObopynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlabopaTropnasi padora «O0HapykeHHE O0EJTKOB C MTOMOIIbIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnass padora «lccienoBaHue HYKIEHMHOBBIX KHCIIOT, BBIACIEHHBIX W3 KIETOK Ppa3IMYHBIX
OpraHU3MOB.

Tema 5. Ctpoenune u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHdeckas U MpokapuoTnueckas. CTpyKTypHO-(QYHKIMOHAJIbHbIE OOpa30BaHUs
KIIETKH.

Ctpoenue mnpokapuoTHueckoil kieTku. Knetounas crenka Oaxtepuil u apxeil. OCOOEHHOCTH CTPOCHHUS
reTepoTpopHON 1 aBTOTPO(HON MPOKAPUOTUYECKHUX KIETOK. MECTO M pojib MPOKAPHOT B OMOIIEHO3aX.
CtpoeHue U pyHKIMOHUPOBAHUE dyKapHoTHUYeckol kieTku. [lnmazmarnyeckas memOpaHa (ruia3maieMma).
CrpykTypa 1ua3Matuueckoil MmemOpanbl. TpaHCOpT BelIecTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy:
naccuBHbBIA (Auddy3us, obnery€éHHas auddy3us), aKTUBHBIN (IEPBUYHBII M BTOPUYHBINA aKTUBHBIN
tpancnopt). [lomynponunaemoct MemOpanbl. Pabora HaTpuii-KanueBOro Hacoca. HJOLHUTO3:
NUHOLIUTO3, (aronuTo3. Dk3ouuto3. Kierounas crenka. CTpykTypa M (YHKUHMH KJIETOYHOM CTEHKHU
pacTeHuii, rpuooB.

[uromnasma. [{uto3onb. [{utockenet. [IBmwxkenue muroriazMel. OpraHoubl kieTkd. OgHOMEMOpaHHBIE
OpraHouipl KJIeTKU: sHjpominazmaruyeckas cetb (JIIC), anmapar ['onbku, JTU30COMBI, UX CTPOCHHE U
dbyaknun. B3anMocBs3b 0qHOMEMOpAaHHBIX OpraHOWIOB KiIeTKHA. CTpoeHue TPaHyJSIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ ISIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEeMOpaH.
['mangkwii (arpaHyIspHBINA) YHAOIIA3MAaTHUYEeCKUN peTukyayMm. CekperopHas QyHkius anmapata [oiabmxu.
Moougurayus derxos ¢ annapame [ onvoocu. Copmuposka benkog 6 annapame Ionvoxcu. Tpancnopt
BEILIECTB B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsiii cok. Typrop.



[TomyaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHAPHHM, IUIACTHIBL. [Ipoucxodicoenue Mumoxonopuii u
naacmuo. Cumbduoecenes (K.C. Mepeockosckuii, JI. Mapeyauc). CtpoeHre U (QyHKIIMHM MHTOXOHIPUN U
riactul. I[lepBudHble, BTOPUYHBIE U CIIOKHBIE MIACTUAB! (POTOCUHTE3UPYIOMIUX SYKApHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannble opranouab! kietku CrpoeHune M (QYHKIMM HEMEMOpaHHBIX OPraHOUJOB KJIETKH.
PuGocomsbl.  IIpomescymounvie ¢hunamenmoi. MUKpOUIaAMEHTBI. AKMUHOBbIE MUKPODUIAMEHMDL.
MbliieyHble KIETKU. AKmuHogbie KOMNOHeHmbl HeMblueyHblx Kiemok. Muxkporpybouku. Knerounsii
nentp. CTpoeHue U IBMKEHUE KI'YTUKOB U pecHHYeK. MUKpOoTpyOouku nurormiasmsel. Llentpuons. benku,
accoyuuposamnuvle ¢ MUKpoguiamenmamu u Mmuxpompyoouxamu. Momopuvie benxu.

SAnpo. OGonouka sipa, XpOMaTHH, KAPHOIUIA3Ma, SIIPHIIIKH, UX CTPOCHUE U QYHKIMU. SInepHbIi OenKOBbIHA
maTtpukc. IIpocTpaHCTBEHHOE pacHOJIOXKEHHE XPOMOCOM B HHTeppa3HOM sjape. JyxpomamuHn u
eemepoxpomamut. Beaku XpoMaTuHa — TUCTOHBL JJunamuxa sdepHoi ob6onouku 6 mumose. floepHulii
mpancnopm.

Kiietounslie BritoueHus. CpaBHHUTEIbHAS XapAKTEPUCTHKA KJIETOK IYKapuUOT (PacTUTENbHOM, KUBOTHOMH,
rpuOHON).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHUE dYKapUOTHYECKON KIETKH», «CTpOeHHe KUBOTHOU KIETKW», «CTpoeHune
pacTUTENbHON KIETKU», «CTpOEHHE MUTOXOHIPUN», «S11po», «CTpoeHne MPOKApHUOTHUECKON KIETKH.
O6opynoBaHue: CBETOBOM  MHMKPOCKOI, MHUKpOIpEnaparbl pPACTUTENbHBIX, JKUBOTHBIX  KIIETOK,
MHUKpOIpenapaThl 6aKTepHaIbHbIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHUsI KJIETOK Pa3IMYHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KIETOYHON MEMOPAHbI».

JlabopaTopnasi paGora «liccienoBanue niaazMoinsa U J€MIa3MOIN3a B PACTUTENbHBIX KIETKAX».
IIpakTnyeckas padora «/3ydyeHue IBUKEHUS HUTOIUIA3Mbl B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTHH B KJIeTKe

AcCUMMIISIMS U JUCCUMMIIALIUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BelecTB: aBTOTPO(HBIN U
rerepoTpo@HbId. YyacTue KHUCIopoaa B OOMEHHBIX Mpoleccax. JHEPreTuyeckoe oOecreueHue KIeTKU:
npeBpaniene AT® B oOMeHHbIX Tmporeccax. DEepMEHTATUBHBIA XapakTep peakluil KJIeTOYHOIro
MeTtabonu3ma. depMeHTH, UX CTpOeHHe, cBoWcTBa W MexaHu3M jaelctBua. Kodepmentsl. Otmmuus
(epMEHTOB OT HEOPraHMYECKUX KaTaln3aTopoB. benku-akTuBaTopsl U OENKU-UHIMOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (PepMEHTATUBHBIX PEAKIIMN OT Pa3IMyUHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKUX BeIIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHblU U OKCUSEHHbLl
@pomocunmes y baxmepuii. Ceemocodupaiowue nuemeHmol U RUSMEHMbl PeaKyuoHHo20 yenmpa. Ponb
XJIOpPOIUTacTOB B Tporecce dorocuHTe3a. CBeroBas u TeMHOBas ¢a3bl. Pomoodvixanue, Cs., Cs. u CAM-
munel gomocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BiusHue pa3nuuHbIX ()aKTOPOB Ha CKOPOCTb
¢dorocunTe3a. 3HaueHne GOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpasue OpraHNU3MOB-XEMOCHUHTETHUKOB: HUTpUULIHpyIOLINEe OakTepuu,
xKenez00aKkTepuu, cepodakTepru, BOJIOPOIHbIE OakTepun. 3HaU€HHEe XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. [IpoaykTel Opo’keHUS M HX HCIIOJIB30BAHHUE YEIOBEKOM.
AHas’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKTH OMOTEXHOJIOTUU U BO30YIUTENHN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. OTalbl JHepreTHuueckoro ooOmena. IloaroroBurenbHbl STam. [nukomuM3 —
0ECKHUCIOPOAHOE pacIeTyIeHHE TTIFOKO3bI.

buonoruueckoe okuciaeHue, Wi KJIETOYHOE AbIXxaHHUe. Poib MUTOXOHApPUIN B mporeccax OMOJIOTHYecKOro
okucnenus. Lukanueckne peakiuu. OxuciautenbHoe (GochopuupoBaHue. OHepeus MeMOPAHHO20
epaouenma npomornos. Cunumez ATD: paboma npomonnou ATD-cunmaszwl. TlpenmyrecTBa adpoOHOTO
nyTH 0OMEeHa BEIECTB nepe]] aHadpoOHBIM. D((HEKTUBHOCTH SHEPTETUYECKOTO OOMEHA.

JdemoHcTpauuu

Hoptpetsr: k. [Ipuctom, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuen, I'. A.
3aBap3uH.

Tabmuer u cxembl: «DoTocuHTE3», «DHEpreTHueckud oOMmeH», «bumocuHTe3 Oenka», «CTpocHHe
depMmeHTa», «XEMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOIN, O00OPYHOBaHHE JUIsl MPUTOTOBJICHUS TOCTOSHHBIX M BPEMEHHBIX
MHUKpPOIIPENapaToB.



Jladoparopnasi pa6ora «/3y4yeHre KaTaIUTUUECKOW aKTUBHOCTH (hEpPMEHTOB (Ha IPUMEpPE aMujIa3bl UIN
KaTauasbl)».

Jladboparopnasi paGora «l3ydyeHne (QepMEHTATHBHOTO pacHIEIUICHUs TMEPOKCHAa BOAOpPOAa B
pPaCTUTEIbHBIX U KUBOTHBIX KIIETKAX).

JladopaTropnasi padora «CpaBHeHHUE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakiiuu matpuuynHoro cuurte3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B pEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzamus HacnenctBeHHol uHMopmanuu. ['eHeTHYecKWil KoOa, €ro CBOWCTBA. TpaHCKpUIIUA —
Marpuusbli cuHTe3 PHK. IIpuHOuMnbel TpaHCKpUIIIMU: KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUIECIbHOCTD,
acumMeTpudHoCTh. Cospesarnue mampuunvix PHK 6 aykapuomuuecxoii kniemrxe. Hexooupyrowue PHK.
Tpancnsius u e€ stanbl. Yuactue TpancrnopTHsix PHK B GnocunTese Oenka. YcnoBust OMocuHTe3a Oelka.
Koauposanue amunokuciot. Poiabs pubocom B Onocunrese Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzalus TF€HOMa y IPOKApUOT U IYKapuoT.
Perynsanust akTHBHOCTH TeHOB y mpokapuoT. ['unore3a omepona (. XKako0, XK. Mano). MoxekyrapHvie
MeXaHUusMbl dKCHpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul cenog. Perymsuus
00OMEHHBIX IIPOIECCOB B KiIeTKe. KieTouHbli roMeocTas.

Bupycel — HexierouHble (OpPMBI KU3HH U OONUTAaTHBIC TMapa3uThl. CTPOCHHE MPOCTBIX U CIIOKHBIX
BUPYCOB, pETPOBUPYCOB, OakTepuodaroB. Kuswenwviti yuxn [[HK-codepocawux eupycos, PHK-
cooeparcawux 8upycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasda, UHmezpasd.

Bupycubie 3a0oneBanus uenoBeka, XMBOTHbIX, pactenuil. CIINJ, COVID-19, couuanbable u
MEAMLMHCKHE NTPOOIEMBI.

Buoungopmamuka: unmeepayus u ananus 6oavwux maccusos («bigdatay) cmpyxmypnvix 6uonrocuueckux
oanuvix. Hanomexunonocuu 6 oOuonocuu u meouyuwe. IIpoepammupyemvie @yukyuu 6eaxos. Cnocobwi
00CMasKU 1eKapcms.

JdemoHcTpauuu

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

Tabnuibl u cxemsl: «buocunTtes Oenka», «['eHeTnyeckuii kony, «Bupycei», «bakrepuodarmny.
IIpakTuyeckas padora «Co3iaHue MOJEIN BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knetounslii 1uki, ero mepuoabl u perynsiusa. Matepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
nporekaronux B uHTepdase. IlogroroBka kieTku K aeneHuto. IlpecnHTreTnueckuii (MOCTMUTOTHYECKH),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) Tepro 16l HHTEP(Da3HI.

Marpuunsnii cunre3 JHK — permmukamus. [lpuHnmnsr permmakanmvu  JIHK:  xommemeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIA CUHTE3, aHTUnapaenbHocTb. Mexanuam pemmukanuun  JHK. Xpomocomsl.
Crpoenue xpomocoM. Teromepsl U TeroMmepasa. XpOMOCOMHBIA HAOOP KIETKU — KapUOTHUIL. J(UIIon HbINA
U TaryIOUIHBIA HAaOOpBI XxpoMocoM. ['oMonioruunbie XpoMocoMbl. [1o10BBIE XPOMOCOMBI.

Henenne kinetku — Mmuto3. CTaiuu MUTO3a U TIPOUCXOSIINE B HUX Tipotiecchl. Tumnsl muto3a. Kapruokunes
Y IUTOKMHE3. buonornueckoe 3HaUeHNE MUTO3A.

Perynsmus MutToTHYeCcKOTO 1MKIIa KiaeTku. [I[porpammupyemas kiieTouHasi ThOesb — armomnTo3.

Knerounoe  aapo, XpoMocombl, (QYHKLUMOHaJIbHAas TE€HOMMKA. Mexanuzmvl  npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemka» — dbuoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTEMKU.

JdemoncTpauuu

Tabmuiel 1 cxeMbl: «OKU3HEHHBIN UK KIETKNY, «Murtos3y», «Ctpoenue xpomocomy, «Pemmukanus JTHK».
O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpEapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
Jlaboparopnasi padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnass paGora «HaGmoneHue MuTO3a B KIETKAaX KOHYMKA KOpelika Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax ).

Tema 9. CTtpoeHue u GyHKIIMH OPraHU3MOB

buonorudeckoe pasHooOpazue opraHu3MoB. OJHOKIETOYHBIC, KOJOHUAIBHBIE, MHOTOKIETOYHBIC
OpraHU3MBI.

OcoOeHHOCTH CTPOSHHUS H JKU3HENCATEIILHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu, apxew,
OJIHOKJIETOYHbBIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IpYyrue MpoTUcThl. KonoHuanbHble OpraHu3MBl.



B3anmocCBsA3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMbl OpraHoB. Opranu3M Kak
equHoe nenoe. ['omeocras.

Tkanm pacreHuid. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAas, MOKPOBHAsS, MPOBOJIAIIAS, OCHOBHAS,
mexaHndeckasi. OcoOeHHOCTH CTpOoeHUs, GYHKIUN U PACIIONOKEHHSI TKaHEH B OpraHax pacTeHHM.

TkaHM KUBOTHBIX U YeJIOBEKA. THUIIbl KUBOTHBIX TKAHEW: SMUTEINANIbHAS, COCIUHUTENbHAsA, MbIILICYHA,
HepBHas. OcOOEHHOCTH CTPOeHHS, GYHKIUN M PACIIONIOKEHHS TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.
Oprassl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBl OPTaHOB KUBOTHBIX U
yenoBeka. @yHKIUY OpraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CkelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHbiii u BHyTpeHHM ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBukeHure opranu3MoB. JIBI>KEHHE OJJHOKJIETOUHBIX OPraHU3MOB: aMEOOUIHOE, KIYTUKOBOE, PECHUYHOE.
JIBuKeHME MHOTOKJIETOYHBIX PAaCTEHUIl: TPOMM3MBbl U HACTHH. [[BUKEHHE MHOTOKJIETOYHBIX KUBOTHBIX U
yelioBeKa: MblllieyHas cucreMa. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue opranusmos. llornomeHne BOABI, YIIIEKUCIIOIO ra3a U MUHEPAIbHBIX BELIECTB PACTCHUSIMU.
[lutaHue >XMBOTHBIX. BHYTPUIOJIOCTHOE M BHYTPUKIETOYHOE MuUIIEBapeHue. llutaHume mo3BOHOYHBIX
AKUBOTHBIX. OT/EIbI UILEBAPUTEILHOTO TpakTa. [IumeBapurenpHble xkenessl. [lumeBapuTenbHas cucrema
YeJI0BeKa.

Hpixanue opranusmos. Jlpixanue pacteHuid. Jlpixanue xuBOTHBIX. Juddy3us razoB uepe3 moBEpXHOCTh
kieTkd. KoxkHoe papixanue. JlpixatenbHas moBepxHoOCTh. KaOGepHoe u n€rouHoe abixaHue. J[pixaHue
MO3BOHOYHBIX XUBOTHBIX M YEJOBEKA. ODBOJIOLMOHHOE YCIIO)KHEHHE CTPOEHHUS JIETKUX IMO3BOHOYHBIX
JKUBOTHBIX. J{pIXaTesibHasi cucteMa yenoBeka. MexaHn3M BEeHTHIALMH JETKUX Y ITHUL] U MJIEKOMUTAIOIIHX.
Perynsauus npixanus. JlpixatenbHble 00bEMBI.

TpaHncnopT BelWECTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbl pacTeHU. TpaHCHOPT BELIECTB Yy
#KUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucTemMa MO3BOHOYHBIX >KUBOTHBIX U
yenoBeka. Cepaie, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyrm KpoBooOparieHus. OBOIIOLUOHHBIC
YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsmusi.
Boigenenue y opranusmoB. Beinenenue y pactenuii. Beinenenne y ;xuBoTHbeIX. COKpaTUTEIbHBIE BAKYOIIH.
Opransl Beiaenenusd. OuiabTpanus, cekperus 1 o0paTHOE BcachlBaHME KaK MEXaHHU3Mbl pabOThl OpraHOB
BblieieHUs. CBsI3p IOJOCTH Tela C KPOBEHOCHOM WM BBIACIUTENBHOM cHUcTeMaMu. Beiienenue y
MO3BOHOYHBIX XMBOTHBIX M denoBeka. [louku. Ctpoenne u pyHkuuonupoBanue Heppona. OOpazoBaHue
MOUH y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOUHbIX opraHu3mMoB. Criopbl 6akTepuil U IIUCTHI MPOCTEUIIHX.
3ammra y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyma. CpencrBa NacCMBHOM M XUMUYECKOM 3allUTHI.
duroHIUAEL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [TOKpOBBI M MX MpPOM3BOJHBIE. 3alllUTa OpraHu3Ma OT OOJe3HEH.
NmMMmynHas cucreMa yenoBeka. KiieTouHslil 1 rymopalibHbI UMMYHUTET. BpoxkaAEHHBIN U TPUOOpETEHHBIN
cneunduyecknii uMMyHuTeT. Teopust KioHanbHO-cenekTuBHOro uMMmynureta (I1. Opmaux, ©. M. beprer,
C. ToneraBa). BocnamurenbHble OTBEThl OpraHU3MOB. Poib BpOXKIEHHOTO HMMMYHHMTETa B pPa3BUTUHU
CHCTEMHBIX 3a00JICBaHUH.

PaznpaxkxumMocTh U perynsuus y opranu3MoB. Pa3apaXuMocTh y OJHOKJIETOUHBIX OpPraHu3MOB. TakCHUCHI.
PaznpaxxumocTs 1 perynsiuus y pacteHuil. PocToBbIe BelllecTBa U MX 3HAYECHHUE.

HepBHast cucrema u pedrexTopHas peryisiius Yy >KUBOTHBIX. HepBHas cucrema u €€ OTHENbI.
OBOJIIOIIMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTIENbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KHUBOTHBIX. Pednekc u pedaexkropras nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.
I'ymopanbHas perynsuuss W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX M 4YesoBeka. JKenes3bl 3HJIOKpUHHOMN
CUCTEMBbl W UX TOPMOHBI. JlelicTBuEe TOPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPHUHHON CHCTEM.
l'unoranamo-runoguzapHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. I1aBos.

Tabmunper 1 cxembl: «OAHOKIETOYHBIE BOAOPOCHNY, «MHOTOKIETOUHBIE BOAOpocian», «bakrepumny,
«IIpocreiitue», «OpraHbl IBETKOBBIX pacTeHUi», «CHUCTEMbl OpPraHOB IMO3BOHOYHBIX JKHWBOTHBIXY,
«BHyTpeHHee cTpoeHHEe HaceKOMbIX», «TkaHM pacteHuit», «KopHeBble cucteMbl», «CTpoeHHE CTEOs»,
«CTpoeHue JHUCTOBOM MIacTUHKN», «TkaHu >KUBOTHBIX», «CKeyer uenoBekay, «llumieBapurenbHas
cucrema», «KpoBeHocHass cucreMa», «J/lpixatensHas cucrema», «HepBHas cucrema», «Koxay,



«Mpblmeynas cuctemay, «BblgenurenbHass cuctemay, «OHIOKpPUHHAs cucTteMa», «CTpOeHHEe MBIIILbDY,
«UmmynuteT», «KumeunononoctHele», «(Cxema MNHUTaHHUA pacTeHHi», «KpOBEHOCHBIE CHCTEMBI
MIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue ImnaHapun», «BHyTpeHHee cTpoeHue
JIoXaeBoro 4epBsi», «HepBHas cucrema poio», «HepBHas cucrema nsrymkm», «HepBHas cucrema
npecmblkaromuxcs», «HepBHas cucrema ntuny», «HepBHas cucrema wmiekonutaromux», «HepBHas
cucTeMa 4yesnoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENaparbl OAHOKIETOYHBIX OPraHU3MOB, MUKPOIIPENapaThbl
TKAaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WUIJIOKOXHX, KUBBIE 3K3EMIUISPbl KOMHATHBIX
pacTeHuid, repbapuu pacTeHU pa3HbIX OTIENIOB, BIAXKHBIEC MPENapaThl >KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX,
KOJUIEKIIMM OECII03BOHOYHBIX JKMBOTHBIX, CKEJIET UelOBeKa, OOOpyAOBaHHWE JJs JIEMOHCTpALUU
MOYBEHHOTO M BO3JYLIHOTO MUTAHUS PACTEHMI, paclUIeIUIeHUs KpaxMmana U OeJKOB MOJ JEHCTBUEM
dbepMeHTOB, 00OpPYIOBaHHE IS JEMOHCTPAIMH OIBITOB MO M3MEPEHUIO KM3HEHHOW EMKOCTH JIETKHX,
MEXaHU3Ma JIbIXaTeJIbHbIX IBMXKEHHI, MOJEIN OJIOBHOI'O MO3ra Pa3jInyHbIX )KUBOTHBIX.

Jlaboparopnas padora «/3yueHue TkaHel pacTeHHI.

JlaGopaTtopnas padora «/3yyeHre TKaHel )KUBOTHBIX).

Jlaboparopnas padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe U PA3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecroyioe (BKJIOYash BEreTaTMBHOE) M IoJjioBoe. Buabl Oecnosoro
Pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJISAIUS, parMeHTalHsl, KITOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBbie kneTku, unu rameTsl. Meio3. Craguu meitosa. [loBenenue xpomocom B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci MeHo03a U MOJOBOro mpouecca. Meio3 U ero Mecrto B
KU3HEHHOM LIMKJIE OPIaHHU3MOB.

[TpenzaponpimeBoe pazputue. ['amerorenes y >kuBoTHBIX. [lomoBbie kene3bl. OOpa3oBaHHe U Pa3BUTHE
10JIOBBIX KiIeToK. Criepmarorenes u ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK.

OmiogoTBOpeHHEe U SMOPHOHANIBHOE pPa3BUTHE KHUBOTHBIX. CroOCOOBbI OIJIOJOTBOPEHHS: HapPYKHOE,
BHyTpeHHee. [[apTeHorenes.

WNHunuBuyanibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O Pa3BUTUU OPIaHU3MOB.
Mopgoeenez — o0na u3z enaguvix npoodnem amopuonocuu. Konyenyus mopghocenos u mooenu mopghozenesa.
Cragun »MmOpHoreHe3a >KMBOTHBIX (Ha mpuMmepe Jarymku). Jlpobnmenuwe. Tumbl 1pobiaeHHs.
Jlemepmunuposannoe u HedepmuHuposarnnoe oOpoodnenue. bnacmyna, munvi 6nacmyn. OcoOEHHOCTH
NpoOJeHNs MIIEKONMTAIOUINX. 3apo/bllieBble JIUCTKU (TacTpyssuMs). 3akiajgka OpraHoB W TKaHeW u3
3apOJIBIIIEBbIX JINCTKOB. B3anMmHOe BiIusHUE dYacTel pa3BUBAIOILErocs 3apojbliia (dMOpHOHANIbHAS
UHAYKIMA). 3aKiIa/iKa [1aHa CTPOEHUS JKUBOTHOTO KaK pe3ysbTaT HePapXUUYEeCKUX B3aUMOECHCTBUII IeHOB.
Biustnue Ha 5MOpHOHATBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pazButue xuBoTHBIX. [TocTamMOproHaneHbIi niepuos. IIpsimoe u Henpsimoe pas3Butue. Pa3zButhe ¢
MeTamopdo30M y OecrO3BOHOYHBIX M IMO3BOHOYHBIX XUBOTHBIX. bHojormueckoe 3HaueHUE MPSIMOTO U
HENPsSIMOTO Pa3BUTHUSA, UX PACIpPOCTpPaHEHUE B Npupoze. Tumbel pocra KUBOTHBIX. DAaKTOPBI pErysauuu
pocTa *KUBOTHBIX U yenoBeka. CTaiuu NocTAIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U yesoBeka. [lepuoast
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pactrenuil. ['ameropur u crnopodur. Meiio3 B KU3HEHHOM IMKJIE PaCTEHUU.
Ob6pazoBanue cmop B mporecce Meifo3a. ['ameroreHes y pacreHuil. OmaoJoTBOpeHHE M pPa3BUTHE
PacCTUTENBHBIX OpraHU3MOB. J|BOIfHOE OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. O6pa3oBaHue U pa3BUTHE
CEMEHH.

MexaHu3MBbI PETyJIsLUN OHTOT€HE3a Y PaCTEHUI U dKUBOTHBIX.

JdemoncTpanuu

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

Tabmuupl U cxembl: «BereratuBHoe pa3MHOXeHHe», « THIbl 6ecrosoro pa3MHOKEHUs», «Pa3MHOXeHue
XJaMUJIOMOHAIb», «Pa3dMHOKeHuEe »HBIrJIEHb», «Pa3MHOXeHHE Truiapel», «Menos3y», «XpoMOCOMBI»,
«["ameTorenes», «CTpoeHue SIMLIEKIETKH U criepMaTo3ou1a», «OCHOBHBIE CTaAMM OHTOreHes3ay, «lIpsmoe
U HenpsiMoe pa3BUTHE», «Pa3BuUTHE MaWCKOTO KyKay», «Pa3Buthe capaHum», «Pa3BUTHE JATYIIKN,
«/IBOITHOE OIJIOOTBOPEHUE Yy IIBETKOBBIX pAacTeHUN», «CTpOEHUE CEMSH OAHOIOJBHBIX M JIBYIOJBHBIX
pacteHuit», <«OKU3HEHHBIH LUK MOPCKOM KamycTbl», <«OKWU3HEHHBIA LMK MxXa», <«OKU3HEHHBIN IUKI
NarnopoTHUKAY, «KU3HEHHBINA IUKII COCHBI.



O06opynoBaHUe: CBETOBOW MHKPOCKOI, MUKPOIIPENapaThl sSIMIEKIETOK U CIIEPMaTO30UI0B, MoJeb «l{ukm
Pa3BUTHUS JATYIIKN.

JlaGopaTropHas padora «/3yueHrue CTpOE€HHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.
IIpakTuyeckas pabora «BrIsiBiieHHE TPU3HAKOB CXOJICTBA 3apOABIIICH TO3BOHOYHBIX JKUBOTHBIX.
JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHHIN».

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS M PAa3BUTHUS TEHETHKHU Kak Hayku. PaGotel I'. Mennens, . ne ®puza, T. Moprana.
Ponb oreuecTBeHHBIX Y4€HBIX B pazButuu reetuku. Padotst H. K. KomsroBa, H. . BaBunosa, A. H.
benozepckoro, I'. [I. Kapneuenko, 0. A. ®dununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHE TMOHATHS M CHUMBOJBI. ['OMOJOTHYHBIE XPOMOCOMBI, aJUICJIbHBIE TEHBI,
aJIbTEPHATUBHBIE NPU3HAKH, JIOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAS
TUHUS, THOpUABI, TeHoTur, QeHotun. OCHOBHBIE METOJAbl T€HETUKH: THOPUIOIOTHYCCKHIA,
LHUTOJIOTHYECKUI, MOJIEKYIIPHO-TEHETUYECKUM.

JdemoncTpanuu

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunios, A. H. benosepckuid, I
. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-PecoBckwii.

Tabmuie! u cxembl: «MeToIbI TeHETUKIY, «CXEMBbI CKpEIBaHUS.

JladopaTropnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUI».

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemupanue. llepBbiii 3akoH Menzaens — 3akoH ennHooOpasusi TMOPHUIOB IEPBOIO
nokonenus. IlpaBwio nomuHupoBanus. Btopoil 3akoH MeHnzaens — 3aKOH paclICIUICEHUs IMPU3HAKOB.
[uromornyeckrue OCHOBBI MOHOTHOPUHOTO CKpPEIUBaHUs. [ MITOTE3a YHCTOTHI TaMeET.

AHanusupyroulee ckpemupanue. [IpomexyTouHblili xapakTep HacienoBaHus. PacluerieHue Nnpu3HaKoB
MIPU HETMOJIHOM JTJOMUHHUPOBAHUH.

Jurubpunnoe ckpeuuBanue. Tpetuii 3axkoH MeHzens — 3aKOH HE3aBUCHMOTO HaclleZIOBaHUS MPU3HAKOB.
[uTomornyeckrue OCHOBBI TUTHOPHIHOTO CKPEITUBAHUSI.

CuernneHHoe HacienoBaHue mpu3HakoB. PabGoter T. Moprana. CrernyieHHOe HacleJOBaHHE TEHOB,
HapyIIeHne CUEIIICHUS MEXIy TeHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

['enetnka mosia. XpOMOCOMHBIM MEXaHM3M OINpPEAECICHUS MoJia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIli U rereporaMeTHbId MoJ. ['eHeTHUYecKass CTpyKTypa MOJOBBIX XpoMmocoM. HacnepoBanue
MPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

I'enoTtun kak uenoctHas cucrema. [lneroTponusi — MHOKECTBEHHOE JEHCTBUE TeHAa. MHOKECTBEHHBIN
amenusM. BzaumopelictBue HeamienbHbIX TeHOB. KoMmmieMenTapHocTs. Onucras. [loaumepus.
['eneTnyeckuid KOHTPOJb pPAa3BUTUS PACTCHUHM, >KMBOTHBIX W YENOBEKa, a TaKke (PU3MOIOTHYECKUX
MPOIIECCOB, MOBECHUS U KOTHUTUBHBIX (PyHKIMH. [ eHeTHYecKkne MexaHu3Mbl CUMOHOTeHEe3a, MEXaHU3MbI
B3aUMOJICCTBUSL «XO3SIMH — TMMapa3uT» U «XO35UH — MUKpOOHOM». ['eHeTHuecKkue acmeKThl KOHTPOJS U
W3MEHEHUs HAClleJICTBEHHON HH(GOPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Ta6muip! u cxemsl: «llepBblii 1 BTOpOii 3akoHBI Menaens», «Tpetuii 3akoH Menaens», «AHAT3UPYIOIIIee
ckpemuBanuey», «Hemnonnoe nomuHupoBaHue», «CIEMICHHOE HACIEIOBaHUE MPU3HAKOB Y JIPO30(HIIBIY,
«l'enetnka moma», «Kapuotun denoBeka», «Kapuworum apozodumibl»y, «KapuoTum  NOTHID,
«MHOXKECTBEHHBIN aJUIENIN3M», «B3auMOIEHCTBUE TEHOBY.

OOGopynoBaHue: MOJETh JJIA JEMOHCTPAIIMH 3aKOHOB €IMHOOOpa3usi TUOPHUIOB IMEPBOTO TMOKOJICHHS H
pacuIeTIeHHs] IPU3HAKOB, MOJENb ISl IEMOHCTPAIIMU 3aKOHA HE3aBHUCHMOIO HACJEJAOBAHUS MPU3HAKOB,
MOJENb Il JEMOHCTPAllMM  CIICTUICHHOTO  HACIEOBaHUS TPU3HAKOB, CBETOBOM MHKPOCKOTI,
MUKporpenapar: «/[pozodumnay.

IIpakTuyeckas padora «3ydeHnue pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UITBI.
IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTUOPUTHOTO CKPEITUBAHUS Y APO30PUIBDY.

Tema 13. 3akoHOMEePHOCTH U3MEHYHUBOCTH

B3aumonelictBue reHotuna W cpeabl npu  GopMupoBaHUU (PeHoTuna. V3MEHUYMBOCTH MPHU3HAKOB.
KauecTBeHHBIE W  KOJMYECTBEHHBIE MPU3HAKU. Buasl HW3MEHYMBOCTH: HEHACJIECICTBEHHAs U
HaCJIEICTBEHHASI.



MonudukanronHas U3MEHUYUBOCTb. Poib cpenbl B pOpMUpPOBAHUU MOAU(PHUKAIIMOHHON M3MEHUYHBOCTH.
Hopma peakuuu npusHaka. Bapuanmonnslii psn v BapuanuonHas kpusas (B. HMoranncen). CpoiicTBa
MO (PUKAITIOHHON U3MEHUNBOCTH.

l'enotunuueckass n3MeHYMBOCTh. CBOMCTBA TI€HOTHUMMYECKON HW3MEHUYMBOCTU. BHIIBI T€HOTUNHYECKOU
M3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunaTiBHas M3MEHUMBOCTh. Mei03 U MOJIOBOH MPOLIECC — OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH.
Posib KOMOMHATUBHON N3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3us B Mpejesiax OJHOro BUA.
MyTtanmonHass U3MEHYMBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBbIE, T'¢HOMHbIe. CHOHTaHHBIE U
WHIYLMPOBAaHHbIE MyTallMU. SAepHble WM LIUTOILIa3MaTHdeckue myrtanuu. CoMaTU4eCKMe U TMOJIOBBIE
MyTaruu. [IpyanHbl BOSHUKHOBEHMS MyTaluil. MyTareHsl 1 UX BIUSHUE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Ipoliecca. 3aKOH TOMOJIOTUYECKUX PSAAOB B HaciencTBeHHOM wu3meHunBocTH (H.U.
BasuiioB). BHesinepHast ©”3MEHUMBOCTb U HACIIEACTBEHHOCTD.

Onucenemurxa u 3NULEHOMUKA, POTb INUSEHEMUYECKUX (AKMOPO8 6 HACIe008aHUU U USMEHYUBOCHU
GenomunuyecKux NPU3HAKo8 y OpeaHu3Mos.

JlemoHCTpanumn

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmunpl U cxembl: «Buasl usmeHunBocTH», «MonudukanuonHas U3MEHYMBOCTHY», «KomOuHaTHBHAs
U3MEHYHMBOCTHY, «Meio3y, «OmrogoTBopeHue», «l'eHernueckre 3a00JeBaHUS dYelOBeKa», «Bumsl
MyTaLun».

Ob6opynoBanue: XKHBbIE W TepOapHbIE AK3EMIUIIPHl KOMHATHBIX pPACTeHHH, PHUCYHKH ((hoTorpadum)
JKUBOTHBIX C Pa3JIUYHbIMUA BUIAMH U3MEHYUBOCTH.

Jlaboparopnasi pabora «liccinenoBanne 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHOW H3MEHUYHMBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTHyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIPENapaTax)m».

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun genoBeka. MexayHapoaHas IporpaMma MCCIIEIOBaHUs I'€HOMA 4elloBeKa. MeToabl M3y4eHUs
TEHETUKU  4YelIOBeKa:  TeHeaJOTHMYecKWuil,  OJM3HENOBBIA, I[UTOTEHETHUYECKHH,  MOMyJSIIMOHHO-
CTaTHUCTUYECKUH, MOJEKYIsIpHO-TeHeTndeckuil. CoBpeMEHHOE OIpeAeseHUe T€HOTUIIA: MOJHOT€HOMHOE
CEKBEHMpPOBaHUE, TECHOTUIMPOBaHHWE, B TOM uuciae ¢ nomowpbto III{P-ananus3a. HacnencreeHHsbie
3a00J€BaHUs 4YeJOBEeKa. [ eHHbIE M XPOMOCOMHBIE OOJIE3HH uYeJoBeKa. boyie3Hn C HacleICTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEIUWLUMHCKOM TEHETHMKM B NPENOTBpAIICHUM U JICYCHHUH
TeHEeTUYECKUX 3a00JieBaHU yesloBeKa. MeauKo-reHeTH4ecKoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIE KIIETKH.
[ToHsITHE «T€HETUYECKOTO IPy3a». ITUUECKHE ACTIEKThl UCCIECOBAHUM B 00IaCTH peIaKTUPOBAHUS TeHOMA
Y CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl MOBBIIMICHHON YYBCTBUTEIBHOCTH 4YeJOBEeKa K (DHU3MUECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYIKAIoIIeH cpepl. ['eHeTndeckas mpeapaconoKEHHOCTh YeJIOBEKa K aTOJIOTUSIM.
JdemoncTpauuu

Tabmuuel u cxemsl: «Kapuotun yenoBeka», «MeToJpl H3ydeHHs] TEHETUKU YelloBeKa», «[ eHeTnuyeckue
3a00JIeBaHNs YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHNEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenrekuusi OpraHu3MoB

JoMecTukanus u ceekuus. 3apoKICHHUE CeleKIuu 1 joMectukanuu. Yuenre H. M. BaBunosa o [lenTpax
MPOUCXOXKACHUS U MHOT000pa3us KyIbTypHBIX pacTeHuid. Poib ceneknuu B CO3JaHUU COPTOB PACTCHHUM U
nopon xkuBOTHBIX. CopT, mopojga, MmMTaMM. 3aKOH TIOMOJIOTMYECKMX psJIOB B HACIEIACTBEHHOMN
u3menunBoctu H. . BaBuiioBa, ero 3HaueHue AJsl CENEKIIMOHHOM PabOThL.

MeTtonbpl ceneKIMOHHOM paboThl. McKycCTBEeHHBIH OTOOp: MacCOBBIM WM HMHAWBUIYAJIbHBIA. OTarmbl
KOMOWHAIIMOHHOM cenekuuu. McmplTaHue mnpousBoauTenel mo moroMcTBy. OTOOp MO TeHOTHIY C
MOMOIIBIO OLIEHKH (PEHOTHIA TOTOMCTBA U OTOOP MO TeHOTHUIY ¢ noMoinpio ananu3a JJTHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJl CENEKIIMOHHON paboThl. PannalinoHHbI 1 XUMUYECKUI MyTareHe3
KaK UCTOYHHMK MyTalUl y KyJIbTYpHBIX (pOpM opranu3mos. Mcrnonbp30BaHne FTeHOMHOTO PEeIaKTHUPOBAHUS U
MeTo10B pekoMOuHaHTHBIX JIHK a1 moydeHust ICXOAHOTO MaTepuana Jisi CeJICKIUH.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rulpunuzanus. BIM3KOpPOIACTBEHHOE CKpELIUBAaHUE, WIIU
uHOpuIuHT. HepoicTBeHHOE CKpelrBaHue, Uik ayrOpuauHr. I'etepo3uc u ero npuunnel. Vcnoiabs3zoBanue



rerepo3uca B cenekiuu. OtnanénHas rudpunuzanus. [Ipeononenue Gecriionus MeXBHUIOBBIX TMOPHIOB.
JlocTuxeHMs CeNEKIUN PACTEHUN U JKUBOTHBIX. «3e1EHas pegonoyusy.

CoxpaHeHHe U H3y4EHUE T€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHMM M WX AUKUAX POIUYEH i
CO3/IaHUSI HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SAWCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemudecKuUMu pecypcamiu CenbCKOXO3AUCMBEHHbIX U NPOMbICI0BbIX HCUBOMHBIX 6 Yesax
VAYYUIEHUS CYUeCmEYIouUx U cO30aHUsl HOBbIX NOPOO, JNUHULL U KPOCCO8, 8 MOM HUCLe C NPUMEHEHUEeM
COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHUL, NePedo8blX UOell U NePCREeKMUBHBIX MEXHOLO2UIL.
JdemoncTpanuu

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. Jlykbsinenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmuipr u cxembl: «LleHTpBl TPOUCXOXKACHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHUil», «3aKoH
TOMOJIOTMUECKUX PSIOB B HACJIEICTBEHHOW M3MEHUUMBOCTH», «MeTonabl cenekuun», «OTnanéHHas
rubpuauzanusy, «MyTtareHes».

JlabopaTopnasi paGora «l3yueHne copToB KyJIbTypHBIX PAaCTEHUI U ITOPOJ JOMAIIHUX )KUBOTHBIX).
JlaGoparopHas padora «/3yyeHre METOI0B CEJICKIIMU PACTEHUI.

IIpakTHyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOABI U JOCTH)KCHUS CENEKIUU PACTEHUIM M JKUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHLUIO, TUIEMEHHYIO (pepMy, COPTOUCTIBITATENBHBIN Y9aCTOK, B TEIUIMYHOE XO35ICTBO, B JJAOOPATOPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHA M CHHTETHYECKAsI OMOJIOTHA

OOBeKTHI, UCTIOIb3yeMble B OMOTEXHOJIOTHH, — KJIECTOYHBIC U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX
XapakTepuCTHKa. TpagulMoHHAas OHMOTEXHOJIOTHS: XJeOomeyeHne, NOJIYYeHHE KHUCIOMOJIOYHBIX
MPOJYKTOB, BUHOAenue. MukpoOuonorndeckuii cuare3. OOBEKThl MUKPOOHMOIOTHUYECKUX TEXHOJIOTHUH.
[IpousBoncTBO O€Ka, AMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TeXHOJIOTMI U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U KOHCTPYUPOBAHUS T€HOMOB C
LEIbI0 IIOJIYYEHHMS] OPraHM3MOB M HX KOMIIOHEHTOB, COJEP)KAIIMX HE BCTpEYaroluecs B IPHUPOAC
OMOCHHTETHYECKHUE MYTH.

Knerounas umxenepus. MeToJbl KynbTypbl KJIETOK M TKaHEWl pacTeHMi W >KUBOTHBIX. KpuoOaHKH.
Comarnyeckass ruOpuan3alus U COMAaTHUYECKUH sMOpHoreHes. lMcnoiab3oBaHHE TaljlOWJIOB B CEJIEKLUU
pacrenuid. [lonyuenue moHoknioHaNbHbLIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OILTOJIOTBOpEHUE. PEKOHCTPYKIIUS SHUIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeETOJ TpaHCIUIAHTALMU sIIep KIETOK. IexHonozuu 0300po6nenus, KyJIbmueupoeanus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS! CEbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHasl U reHHasi HHKeHepusl. VICKyCCTBEeHHBIN CHHTE3 FeHa U KOHCTPYMPOBAHWE PEKOMOMHAHTHBIX
JHK. Coszoanue mpanceennvix opeanusmo. JIoCTHKEHUS M NEPCHEKTHUBBI XPOMOCOMHOM M TE€HHOU
MHXEHEpUHU. DKOJIOTUYECKUE U TUYECKHE MPOOIEeMbl T€HHON NHKEHEPUH.

Meaunuackue — O6uotexHomoruu.  [loctreHomHas — uudpoBas  meaunmua.  [1[P-amarnoctuka.
MeTa0o0JIOMHBIN aHAIN3, TEHOLICHTPUYECKUM aHalIU3 MPOTEeOMa 4YeJIOBeKa JJI OLEHKH COCTOSHUS €ro
310poBbsl. Mcmonp30BaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamusi paka. 3D-OmounxeHnepus uIs
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTHM, CO3AaHMsSI KOMIUIEKCHBIX TKaHeu
COUETAaHHEM TEXHOJOTUH TpEXMepHOro OuompuHTUHTa U ckaddonauHra [UIsl pemieHus 3aaad
MEePCOHAIM3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IeNbI0 OOecreyeHUus] KOMOMHHPOBAHHOM 3alllUTHl OT BO30yauTesei
OPBMH, ycraHoBieHHe MOJEKYISIPHBIX MeXaHu3MOB ¢yHkiuonupoanus PHK-copepxamux Bupycos,
BBI3BIBAIOIIMX 0CO00 OMACHbIE 3a00JIEBaHUS YEIIOBEKA U AKUBOTHBIX.

JdemoHcTpauuu

Tabmuiel u cxemsl: «/crnonb30BaHe MUKPOOPTaHU3MOB B IMTPOMBIIIJIEHHOM MPOU3BOACTBE», «KiueTouHas
WHXEHEpU», «| €HHast HHXKEHEPUsD.

JlaGopaTopHas pa6ora «/3yyeHne 00bEKTOB OMOTEXHOIOTUN.

IIpakTuyeckas padora «llosydeHrne MOJIOYHOKHUCIIBIX POAYKTOB.

Okckypeusi  «buoTeXHONOTHST — BaKHEWIIAs MPOW3BOAMTENbHAS CHJIa COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».



11 KUIIACC

Tema 1. 3apo:kaenne 1 pa3sBUTHE IBOJIOLMOHHBIX NPeICTaBJIeHUH B 0M010THH

OpomononHass teopuss Y. [lapBuHa. IIpeanocbuiky BO3HUMKHOBEHMs JapBUHM3MA. JKW3Hb M HaydyHas
nearenbHocTh Y. /lapBuHa.

JBuxymiue cuibl sBosonny BuaoB o Y. JlapBuny (BbICOKass HHTEHCUBHOCTh Pa3MHOXKEHUSI OPraHU3MOB,
HaCJIe/ICTBEHHAs N3MEHYHUBOCTb, O0pb0a 3a CyIECTBOBAaHHE, ECTECTBEHHBIN U MCKYCCTBEHHBIH O0TOOD).
Odopmnenune cuaTeTndeckoit Teopuun sBomonun (CTD). Hewttpansnas teopus sBomtoniud. CoBpeMeHHaAst
IBOJIOIMOHHAsT OMOJOTrHsA. 3HAYEHUE SBOJIIOLMOHHOW TEOpHH B (OPMHPOBAHUU €CTECTBEHHO-HAYYHOU
KApTUHBI MUDA.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krwosbse, Y. Hapsun, C. C.
Yersepukos, U. U. HImaneraysen, Jx. Xonnenn, . K. bemnses.

Tabmunpl u cxembl: «Cuctema xuBoil npupoas! (o K. Jlunner)», «JlecTHuna >kuMBbIX cyliecTB (1O
Jlamapky)», «MexanusM (OPMHUPOBAHUS MPUCHOCOOICHUH Yy pacTeHHH M KMBOTHBIX (1Mo Jlamapky)y,
«Kapra-cxema Mmapmipyra myremectBuss Y. JlapBuna», «Haxonku Y. [lapBuna», «Popmbl 00opbOBI 3a
cymectBoBanuey», «llopoabl romy6Geit», «MHoOrooOpasue KyabTypHBIX (opM KamycTs», «lloposs
JOMAIITHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUAOB (mo Y. lapBuny)», «Cxema COOTHOILICHUS
JBUKYIIUX CHJI 3BOJIOIMHNY, «OCHOBHBIE IIOJIOKEHUS CUHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpo3BoIIOIUSA U eé pe3yJibTaThl

[Honynsmus kak snemMeHTapHas eauHuna 3BojolUd. COBpEMEHHBIE METObl OLIEHKHM T'€HETHYECKOIO
pasHOOOpa3ust W CTPYKTyphl momyisuuil. V3MeHeHHe TreHOQOHAAa NOMYyISALUH KaK 3JIeMEHTapHOe
3BOJIIOLIMOHHOE sBJIEHUE. 3aKOH reHeTHndeckoro pasHosecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHble (QakTOpbl (IBIDKYIIME CUIIbI) 3BoJOLUMH. MyTtanvoHHbI mnpouecc. KomOuHaTuBHAs
U3MEHYHMBOCTh. [[peiid reHoB — ciiydaifHble HEeHAINpaBJICHHbBIE U3MEHEHHUS YacTOT ajuiesiel B TOMYJISIUMIX.
O¢pdexr ocHoBarens. Ipgexm Oymovinounozo zopaviwika. CHudicenue 2eHemuiecKo2o pasHooOpaA3UsL:
npudunsl u creocmeus. lpossnenue aghghekma opetigha 2ernos 6 6onbUIUX U MATLIX nONYAAyUsX. MUTpaIuu.
N3onsnus nonynsuuii: reorpaduyeckas (IpocTpaHCTBEHHAs), OMooruueckas (pernpoJyKTUBHAs).
EctecTBeHHbIl 0TOOp — Hampapistomuid HakTop BOMOIUKA. DOPMBI €CTECTBEHHOTO 0TOOpA: JBIKYIIUH,
CTaOUNMU3UPYIONIUH, pa3pblBaOmIUi (Iu3pynTuBHBIN). [lomoBoit oTOOp. Bo3HUMKHOBEHHE W IBOJIOLUS
COLIMAJILHOTO MTOBEACHUSI ’KUBOTHBIX.

[TprcnocoOneHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPO3BOJIOLMHU. BO3HMKHOBEHHE MpUCIIOCOOTICHUHN Y
opranu3moB. Apomopdo3pl W uamoamantanuu. [lpumepbl NpUCTIOCOONEHUN y  OpPraHU3MOB:
MOp$OJIOrHUECcKue, ¢usnonornueckue, - OMOXMMHYECKHE,  IIOBEIEHYECKHUE. OTHOCUTENBHOCTH
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepuum u crpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHKpPO3BOMIOUMU. M3omsauus —
KItoueBo  ¢aktop BumgooOpazoBaHusa. Ilytm u  cmocoObl BHI000pa3OBaHUA:  aJlJIONATPUUYECKOE
(reorpaguueckoe), CUMIIATPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE) (monumIonan3anus,
rubpuausanys). JJinTenbHOCTh BOIIOIUOHHBIX TPOLIECCOB.

Mexanu3msbl (HOpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Pons osBomoniioHHON OWOJOTMHM B pa3pabOTKe HAyYHBIX METOJOB COXPAHEHHS OWOpazHOOOpa3us.
MHUKpPO3IBOIIONHS ¥ KOIBOJIIOLHUS MAapa3uTOB M MX X03s5ieB. MeXaHu3Mbl (POPMUPOBAHUS YCTOWUMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemoncTpanuu

[Toptpetsr: C. C. YUerBepukos, 3. Maiip.

Tabmuubl M cxembl: «MyTalMoHHAs W3MEHYMBOCTH», «[lomymsunoHHas cTpykTypa Buaa», «Cxema
MIPOSIBJIICHUST 3aKOHa Xapau—BaiuOepra», «/[BrokyIue CHIIBI 3BOJIOMUNY», «IKOJIOTHYECKAsS H3OJISIIHS
HOMYJSAIMA ceBaHCKOU (openn», «I'eorpaduueckas U30SAMMS JTUCTBEHHULIBI CHOMPCKON M JIMCTBEHH UILIBI
naypcekoity, «llomynsiquoHHBIE BOJIHBI YHCIEHHOCTHM XMIIHUKOB M JKepTB», «(Cxema [eWCTBUSA



€CTeCTBEHHOro 0oT00pay, «®opMel O0pEOBI 3a cyliecTBOBaHUEY, «HAYyCTpHanbHbI MenaHnu3My, «OKuBble
uckonaemble», «I[IoKpOBUTENBCTBEHHAs OKpacKa KUBOTHBIX», «lIpenynpexaaromas okpacka KUBOTHBIX,
«®Puznonoruyeckue azantanuny, «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepun
Buaa», «Buabl-nBoitHukm», «CTpykTypa BHIa B mpupoae», «CnocoObl  BHI000pa3oBaHUs»,
«["eorpaduueckoe Bun000pazoBaHue TPEX BUAOB JaH bIIIEH», «DKOJIOIMUECKOE BU1000pa30BaHUE BUIIOB
cuHHLY, «[lonumuionasl pactenuit», «KanycTHO-peaeuHbid THOPUI.

OO6opynoBanue: repOapuu pacTeHHH, KOJJIEKLIUM HACEKOMBIX, dyuyesa NTUL[ U 3Bepeil ¢ mpumepamu
pa3IMYHBIX MPUCTIOCOOJICHUH, Yydena NTHII U 3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHH OMM3KUX BHJIOB,
00pa30BaBUIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi padora «BbIsBiieHrE U3MEHYUBOCTH y 0CO0€H OAHOTO BUIA.

JlaGopaTopHas padora «IIpucnocoGieHuss OpraHM3MOB U UX OTHOCUTEJIbHAS LIE1€CO00Pa3HOCThY.
JlaGopaTopnas pa6ora «CpaBHEHUE BHIOB 110 MOP(OIIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus U eé pe3yabTaThl

MeTtonbl n3ydueHus: MakposBoitouuu. [laneonronornueckue mMeroasl U3ydeHus spoitouuu. Ilepexonnsie
(bopMbl 1 PUIOrEeHETHYECKUE PSAABI OPraHU3MOB.

Buoreorpaduyeckune meroas! u3ydenus 3oironunu. CpaBHeHue (Gaopsl u (hayHbl MATEPUKOB U OCTPOBOB.
buoreorpaduyeckue odnacti 3eminu. BUIbl-3HIEMUKU U PETUKTHIL.

DOMOPHOJIOTHYECKUE M CPABHHUTEIBHO-MOP(OIOTHYECKHEe METOABl M3YyYeHHs SBONIONMHU. | eHeTHdeckue
MEXAHU3MBl D3BOJIOLMU OHTOI€HE3a M IIOSABJICHUS DSBOJIOLMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE W
aHAJIOTMYHblE  opraHbl. PyaumeHtapHble opraHbl M araBU3Mbl.  MoOJEKyJIIpHO-T€HETUUECKUE,
OMOXMMHUYECKHE U MaTeMaTUYECKUEe METOAbl U3ydeHHs 3Bomoluu. ['omonornynsie reHsl. COBpeMeHHbIE
METO/Ibl TIOCTPOEHUSI (PUIIOTEHETUUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MyTallU1 U IBOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMEpHOCTU (TIpaBmIIa) IBONIOLUU. [lpunyun cmenvl ¢ynxyui. HeoOpaTtumMocTh 3BOIOIHUN.
AnanTuBHas paguanys. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

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

Tabmuupl U cxeMbl: «DUITOTEHETUYECKHUN P JIOMIAaAn», «APXEONTEPUKCY, «3BEPO3yObIe SIIECPHD,
«Crerouedainsl», «Pununodurer», «CeMeHHblE NaNOpPOTHUKM», «buoreorpaduyeckue 30HBI 3eMIINY,
«peiid xoHTHHEHTOB», «PenukThl», «HauanpHble cTanguu >MOPUOHATIBLHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHUHBIE W aHAJIOTMYHBIE OpraHel», «PyaMMEHTBH», «ATaBU3MBD), «XPOMOCOMHBIE
HaOOpbl 4YeNoBeKa M IIKMMIIaH3e», «lJ1aBHbIE HalpaBiieHUs 3BOMOLMM», «OO0Iue 3aKOHOMEPHOCTH
SBOJIIOLIUMY.

OOGopynoBaHue: KOJJIGKIIMM, TepOapuu, MYJIsDKA HCKOMAEMBIX OCTAaTKOB OPTraHU3MOB, MYIISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxnaeHue U pa3BuTHE )KM3HU HA 3emJie

HayuHble TrumoTe3sl NPOMCXOXKAECHUS >KU3HU Ha 3emusie. AOHoreHes u mnaHcrnepmus. JloHaydHble
IPEJICTaBICHUS O 3apOKICHUH KU3HU (KpealuoHn3M). ['unoresa mocToSIHHOTO caM03apOXkKAECHUS KU3HU U
e€¢ onposepkeHue oneitTamu @. Penu, JI. Cnamnanumanm, JI. Ilacrepa. IlpomcxoxneHue >ku3HM U
acTpoOHoJIoTHS.

OcHOBHBIE 3Talbl HEOpraHudeckoi sBomonuu. [lnaHerapHas (reonoruyeckas) HBOJIOLMSA. XUMHUECKas
3BOMIONMS. AOHMOTEHHBI CHHTE3 OpPraHWYecKuX BemecTB U3 Heopranumyeckux. Ompir C. Mumnepa u I
IOpu. OOGpa3zoBanue mnonuMepoB u3 MoHoMepoB. KoarepsatHas rumoreza A. WM. Omapuna, rumoresa
nepsuuHoro OynboHa JIx. XomngeitHa, renermyeckas rumnote3a [. Mémnepa. Pubosumsl (T. Yek) u
runote3a «mupa PHK» V. I'mnbepra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Hcropus 3emnm u metonbl €€ m3ydeHus. Vckomaemble OpraHMYECKHe OCTaTKH. ['eoxpoHonorus u eé
metoabl. OTHOcUTeNnbHas W abCOMIOTHAs TEOXpoHoJOorus. ['eoXpoHojoruueckass IIKaja: 30HBI, APHI,
NEPUObI, STTOXH.

HavanpHbple aTanel opraHudeckod sBostonMd. IlosiBieHHMe W 3BOJIOLMSA MEPBBIX KIETOK. OBOJIOLHUA
MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHblE MUKPOOHbIE OMOIUIEHKH KakK aHajior
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapruoThl U SYKapHOTHI.

[IpoucxoxaeHne dyKapuoT (CUMOMOTEHE3). DBOIOIMOHHOE MPOUCXOXKICHHE BHPYCOB. [IpoucxoxaeHue
MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHNE OCHOBHBIX I'PYII MHOI'OKJIETOUHBIX OPIaHU3MOB.



OCHOBHBIE ATaITbl SBOJIONNH BBICIINX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHuid. Bbrxon pactenuii Ha
cymy. ITosiBneHne ciopoBbIX pacTeHMH U 3aBoeBaHuE UMHU cymu. CemeHHble pacTeHus. [Ipoucxoxnenne
IIBETKOBBIX PACTECHHIA.

OcCHOBHBIE ATaIlbl 3BOJIIOLUHU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl )KUBOTHBIX. Benackas dayna.
KeMOpuiickuil B3pbIB — MOSBIEHUE COBpEMEHHBIX TUIOB. [lepBbie XOp/oBbIe KUBOTHBIE. JKU3Hb B BOJIE.
OBouonns 103BOHOYHBIX. [Iponcxoxkaenne amdpuduii u pentunmii. [IporcxoxaeHne MICKONUTAIOMNX U
ntull. [IpuHuun kimtoueBoro apomopdosa. OcBoeHHEe OECMO3BOHOYHBIMU M MMO3BOHOYHBIMU KHUBOTHBIMU
CyIIN.

Pa3Butne ku3Hu Ha 3eMJjie MO 3paM M MEepUoJaM: apxeil, MpoTepo30il, Maaeo30M, ME3030M, KaitHO30MH.
OO01mass xapakTepuUCTHKa KiIuMaTa M Te0JIOTMYECKUX MmpoleccoB. llosiBieHne M pacuBeT XapaKTepHBIX
OpraHu3MoB. YTiieoOpa3oBaHUE: €0 YCJIOBUS U BIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BbIMHpPaHUSI — 3KOJOTMYECKHE KpU3UCHI Ipouuioro. IIpmumMHBI M CIEACTBHS MAacCOBBIX
BeiIMUpaHuii. COBPEMEHHBIM OKOJOTHYECKUNM KpHU3HC, ero ocoOeHHocTH. [Ipobimema coxpaHeHUs
O6uopazHooOpasus Ha 3emIie.

CoBpemeHHast cuctema opranudeckoro mupa. [IpuHimnsl kinaccuduxanuu opraHuzMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbl OPIaHNU3MOB.

JlemoHCcTpanumn

Hoptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, Y. 1. Meunukos, A. U. Onapun, JIx. Xonneis, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmuubt u cxembl: «Cxema ombita @. Penny», «Cxema omeita JI. [TacTepa mo u3y4eHnIo caMo3apOKICHUS
Ku3Hu», «Cxema omnbita C. Mumepa, ['. Opwu», «OTanel HEOPraHMYECKOW  3SBOJIOLMKY,
«["eoxpononornueckas mkana», «HadanpHble 3Tanbl OpraHMYECKOW 3BoMONUNY, «CxemMa oOpa3oBaHUs
JyKapuoT myTéM cumOuorenesa», «Cucrema KUBOW Hpuponsl», «CTpoeHHe BUpyca», «ApoMopdo3bl
pactenmiiy, «PuHUOPUTE), «OTHOKIETOYHBIE BOAOPOCTN», «MHOTOKJICTOYHBIE BOJOPOCIN», «MXW»,
«ITannopotHukn», «l0N0CEMEHHbIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS
KUBOTHOTO MHpPa», «ApoMop¢o3bl KUBOTHBIX», «lIpocreiimmey, «KumeynononoctHsiey, «llmockue
yepBu»,  «YUnenucronorue»,  «PbiObl»,  «3emHOBOmHBIe»,  «lIpecmbikarommecs»,  «IITUIB,
«Mnekonuraromuey, «Pa3BUTHE )XKU3HU B apXeMCKOW 3pe», «Pa3BuThe *KU3HU B MPOTEPO3OMCKOMN 3pey,
«Pa3BuTHE XKU3HU B MAICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuUTHE KU3HU B
KaliHO301cKoM 3pe», «CoBpeMeHHas CUCTEMa OPTaHUYECKOTO MUPa.

ObopynoBaHue: repbapuu pacTeHUH pa3IUYHBIX OTJIENOB, KOJUIEKIIMM HACEKOMBIX, BIAXKHBIE IpenapaThl
KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMH UTJIOKOKHX, CKEJIEThl IO3BOHOYHBIX JKUBOTHBIX, Uydella
OTHUIL] U 3BEpPEH, KOJUIEKIIMH OKAaMEHEJIOCTEH, MOJIE3HBIX MCKONAEMBIX, MYJISKM OPraHMYECKHMX OCTATKOB
OpraHU3MOB.

BupryanbHaa ga0oparopHas padora «MoaenupoBanue onbiToB Mwmepa—lOpun 1no wusyueHuro
a0MOTeHHOT0 CHHTE3a OPTAaHMYECKUX COSUHEHUN B IEPBUYHOM aTMoc(epe».

JlabopaTopnas padora «/3ydyeHne u onncanue NCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).
IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUSI PACTEHUI pa3HbIX OTAEIOBY.
IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEH CTPOCHNUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpONOIOruu. MeToibl aHTPOIIOIOTHH.

CraHOBJIEHHE TPEJCTABICHUN O MPOMCXOXKIEHUHM dYelloBeka. Penmuruosnbie Bo33peHus. CoBpeMeHHbIE
Hay4yHbIE TEOPHUHU.

CxoncTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYeCKOe MOJIOKeHHEe 4esioBeka. CBHIIETENbCTBA CXOJCTBA
YyeJoBeKa C  OKMBOTHBIMHM:  CpPaBHUTENIbHO-MOpQojoruuyeckue, sMmOpuonorndeckue, Qusnonoro-
OnoxumHuueckue, MnopeAeHYeckrne. OTiIMUYus YeloBeKa OT KUBOTHBIX. [IpAMOXOXKIE€HHME U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPON CUTHAIBHON CUCTEMBI.

JBuwxymue  cunbl  (akTopbl) — aHTpomoreHesa: Ouosoruueckue, conuanbHble.  COOTHOIIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTeHE3E.

OcHoBHbIE cTaAuM aHTpororeHesa. PaHHue dyenoBekooOpasHble 00€3bAHBI (IPOKOHCYJbI) W paHHUE
HOHTHJIBl — OOIIME MPEAKH YeTOBEKOOOPA3HBIX 00€3bsH M JII0JeH. ABCTPAIONUTEKU — ABYHOTHE MPEIKU
moaeil. YenoBek yMenblid, TepBbIe M3TOTOBJICHHUS OpyAud Tpyna. YemoBek MPpAMOXOASIIMNA W TEPBHIN
BBIXOJ JoAel 3a mpenensl Adpuku. YenmoBek reiaenbOeprckuii — oOMMKA MPEIoOK HEAHAEPTATBCKOTO
YEeJIOBEKa M 4YEJIOBEKa pa3syMHOro. UenoBeK HEaHJAEPTANbCKUM KakK BHJ JIFOAECH XOJIOJAHOrO KIMMATa.



YenoBek pa3yMHBIH COBPEMEHHOI'O THIA, JIEHHUCOBCKUHN YEIOBEK, OCBOEHHUE KOHTHHEHTOB 3a IMpeaeiaMu
Adpuku. [Taneorenernka u najaeoreHOMHUKA.

DBOJIIOIMST COBPEMEHHOT'O 4esoBeKa. EcTecTBeHHBI OTOOpP B TMOMYJAINMAX YeJOBeKa. MyTallMOHHBIN
nporecc ¥ noaumopdusm. IlomynsuonHbsie BOTHBIL, Apeii] reHoB, MUrpanus u «3pQGEeKT OCHOBATEIS» B
MOIMYJISIIUSIX COBPEMEHHOTO YeIOBEeKa.

UYenoseueckue pacwl. llonstue o pace. bosbiume pacel: eBporieougHasi (€Bpasuiickas), aBCTpajo-
HerpouHas (dKBaTopuaibHas), MOHTOJIOMIHAS (a3MaTCKO-aMepHuKaHCKas). Bpems u myTtu pacceneHus
yeloBeKka 10 IutaHere. EnuHCTBO dyenmoBeueckux pac. HaydHass HECOCTOSTENBHOCTh —pacu3Ma.
[Tpucnoco0neHHOCTh 4YeJoBeKa K pa3HbIM YCIOBHSIM OKpYKarouiedl cpeabl. BnusiHue reorpaduueckoit
cpensl U Apeiida TeHOB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YETIOBEKa.

MexaucuuIuinHapable  MeTolbl B (u3HuecKod (OMONOrHMuYeckoi) aHTPOMOJOTHH. OBOJIOLMOHHASL
AQHTPOIOJIOTUSL M MAJCOAHTPOIIOJIOTHSI YEIOBEYECKUX MNOMyJsinuil. buoconuanbHele uccienoBaHUsS
pUPO/IbI uenoBeka. VccinenoBanue KO3BOIIOUN OMOJIOTMYECKOT0 U COIIMAIBHOTO B UETIOBEKeE.
JdemoncTpanuu

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

Tabmumnel w0 cxeMbl: «MeToasl aHTpomnojoruu», «['0JOBHOW MO3r 4YenmoBeka», «YenmoBekooOpasHbIC
00e3bsiHbI», «CKeNeT 4eloBeKa U CKeNeT IIUMIIaH3e», «PylIMMEHThl M aTaBU3MbI», «JIBHXKyIIHE CHIIBI
AHTPOIIOreHe3a», «BOJIOLMOHHOE JPEBO YEJIOBEKay, «ABCTpajonurek», «UemoBek ymenblil», «HenoBek
npsiMoXoauuiiy, «JlenucoBckuii yenoBek» «Heannepranbipl», «KpoManboHIb», «[Ipenku yenoBekay,
«OTansl 3BOJIOLUHU YeJI0BeKay, «Pachl uemoBekay.

O6opynoBaHue: MYJSDKM OKAMEHEJOCTeH, IMPEAMETOB MAaTepHAIbHOM KYJIbTYphl IPEIKOB YeEJIOBEKa,
penpoayknuu (pororpaduu) KapTUH ¢ MH(POIOTUICCKIMH U OUOJICHCKUMH CIOKETAMH TPOUCXOKICHUS
yenoBeka, ¢ororpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKENET 4eloBeKa, MOJENb uepera
YyeJloBeKa M 4Yeperna IIMMIIAH3€, MOJIENb KUCTH YeJIOBEKAa M KUCTH IIMMIIAH3€, MOJENHU TOpca MPEIKOB
YeloBeKa.

Jladboparopnasi pabGora «l3yuyeHue OCOOCHHOCTEH CTPOCHHUS CKeJIeTa 4YeJIOBEKa, CBSI3aHHBIX C
IPSIMOXOKICHUEM.

IIpakTHyeckas padora «3yueHue 3K0JOTHYECKUX aJanTallli YeIOBEKay.

Tema 6. Jxonorus — HayKa 0 B3aMMOOTHOLICHUSIX OPTraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpY:KaKoIIel cpeaoi

3apoxieHue 1 pa3BuTHe 3KoJoruu B Tpynax A. ['ymOGonbara, K. @. Pynse, H. A. CeBepriosa, D. ['ekkens,
A. Tencnn, B. H. CykauéBa. Pa3nensl u 3amaun skonoruu. CBsi3b S3KOJIOTHH C APYTUMHU HAyKaMH.

Mertoas! skonoruu. [loneBsle HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: MPUPOJAHBIE U JaOOpaTOpHLIE.
MopenupoBanne B 3KOJIOIMHM. MOHHMTOPUHI OKpYKArOUIEH Cpenbl: JIOKaJIbHbIM, PErHOHAIBHBIA U
TJI00aNBHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJOTMYECKOe MHPOBO33pPEHHE KaK OCHOBa CBS3€H
YeJI0BEYECTBA C NPHUPOn0i. DPOPMHUPOBAHUE HKOJIOTHMUECKOM KYJIBTYpbl U JKOJOTHYECKOH I'PaMOTHOCTHU
HacCeJICHUS.

JdemoncTpauuu

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabmuupl u cxemsl: «Paznensl 3xkonorun», «MeTossl dKonorum», «CxemMa MOHUTOPHUHIA OKpYXKarolei
CpEeIbI».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOUTAHUSA

Okonoruyeckre (GakTopbl U 3aKOHOMEPHOCTH UX jAercTBUs. Kiaccupukaius 3KoJ0rHuecKux (akTOpoB:
abuoTuyeckre, OMOTHYECKHE, aHTpomoreHHele. OOIIME 3aKOHOMEPHOCTH JEUCTBUSA HKOJIOTMYECKUX
¢daxtopoB. IlpaBmio munumyma (K. IHlnpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak sKosorndeckuil (axrop. [leiicTBue pasHbIX Y4aCTKOB COJHEUHOTO
CHEKTpa Ha OPTraHU3Mbl. DKOJIOTUYECKHE TPYINIbl PACTEHUH M YKUBOTHBIX IO OTHOUIEHHIO K CBETY.
CurnanbHas poib cBeTa. PoTONEPUOAU3M.

Temmneparypa kak skojgoruueckuii ¢aktop. JleiicTBue TemrepaTypbl Ha opraHu3Mebl. [loiikunorepMHbie 1
TOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.



BrnaxHocTh Kak skosorunueckuii gakrop. [IpucrnocobiaeHuss pacTeHuil K MOIEPKaHUIO BOJHOTO OanaHca.
Knaccudukanus pacteHuid Mo OTHOIIEHUIO K Boje. [IpucnocoGnenust >KMBOTHBIX K U3MEHEHHIO BOJHOTO
pexuma.

Cpenpl OOMTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, TOYBEHHAs, TJyOMHHAs IOAIIOYBEHHAS,
BHyTpuopranuzMeHHas.  DU3HKO-XMMHUYECKHE  OCOOCHHOCTHM  Ccpel  OOMTaHHs  OpPraHU3MOB.
[IpucnocobnaeHns OpraHu3MoB K KU3HU B pa3HBIX Cpeax.

buonornueckne putMbl. BHemHue u  BHyTpeHHUe pUTMbL. CyTOYHBIE M TOAWYHBIE PUTMBI.
[IpucnocobaeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHA KHU3HH.

Kuznennsie popmbl oprann3moB. [TousTre o xusHeHHOU hopme. JKuzHeHHbie (HOPMBI pacTEeHUIL: 1epeBbs,
KYCTapHHUKH, KYCTapHHUYKH, MHOTOJICTHUE TpPAaBbl, OAHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTPOCHHS B 00pa3a >KMU3HHU.

Buotnueckue Qaxtopsl. Bunbl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHIIMS, XUITHUYECTBO, CHMONO3 U
ero ¢opwmel. [Tapazutusm, Koonepamus, MyTyalu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HAXJIEOHHUUECTBO).
Herpoduueckue BzaumoneiictBus (Ttomumdeckue, (opuueckue, (adbpuueckne). 3HaueHHE OMOTHYECKHX
B3aMMOJICHCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B cpeae oOuTaHus. [IpUHIMI KOHKYpEHTHOTrO
UCKJIIOYECHHUS.

JlemoHCcTpanumn

Tabmuubr u cxembl: «OKosorudeckue (aktopb», «CBETOBOW CHEKTP», «IKOJIOTHYECKHE TPYIIIBI
JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TEMJIOKPOBHBIE MXUBOTHBIEY», «XOJIOJHOKPOBHBIE >KHUBOTHBIEY,
«DPU3NOIOTHYECKUE aaNTAIUH )KUBOTHBIX», «Cpeabl 00MTaHUS OPraHU3MOBY, «BHONIOTHYECKHE PUTMBI»,
«OKusznennsie ¢popMbl pacTeHuin», « Ku3neHHbie HOPMBI )KUBOTHBIX», «DKOCUCTEMA HIMPOKOJINCTBEHHOTO
nmeca», «JKocHCTeMa XBoWHOro Jsecay», «llenum mnurtanus», «XumnudectBo», «llapazutuzmy,
«Konkypennusy, «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repOapuyM pacTeHUH U HKUBOTHBIX, MPUCHOCOOJEHHBIX K BIHSHHUIO Pa3IUYHBIX
9KOJIOTHYECKUX (PaKTOpoB, repOapuul CBETONIOOMBBHIX, TEHEIIOOMBBIX W TEHEBBHIHOCIMBBIX PACTCHUM,
CBETOJIIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAacTeHUs, IepOdapuu U KOJIEKLUHU
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pAcTeHUH, dYydyena NOTHIl M 3Beped, repbapuu
pacTeHMii, OTHOCSIIUXCS K TUrpoduTam, Kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIIIL,
KOJUIEKIIUU >KMBOTHBIX, OOMTAIONINX B Pa3HBIX cpelax, repOapuu M KOJUIEKIIMU PACTEHUN U KUBOTHBIX,
oOnanaomux 4epraMu MPHUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBHM KM3HH, repbapuu u
KOJUIEKIIUY PACTEHUN U )KMUBOTHBIX Pa3NUYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH KUBOTHBIX, YIaCTBYIOIUX
B Pa3JIMYHBIX OMOTHYECKUX B3aUMOJECHCTBUSIX.

JlaGopaTopHas paGora «BrisgBieHre TPUCIOCOOIEHUN OPraHU3MOB K BIUSHHUIO CBETa.

JlabopaTopnasi paGora «BpIsiBieHNE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».
JlaGopaTopHas pa6oTra «AHaTOMHYECKHE OCOOEHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHU.

Tema 8. Jxosrorust BUAOB U NOMYJISALUIA

DKOJIOTHYEeCKHE XapakTepucTHku mnomyisauuu. [lomymauus kak Ouosnoruyeckas cucrema. Pounb
HEOJHOPOJHOCTH Cpelibl, (U3MYECKUX OapbepoB M OCOOEHHOCTEH OMOJIOTMHM BHUIOB B (HOPMUPOBAHHH
IIPOCTPAHCTBEHHOM CTPYKTYpPBI NOMyJsiivii. OCHOBHBIE ITOKA3aTENH MMONMYJISLUN: YUCIEHHOCTD, INIOTHOCTD,
BO3pacTHas U MOJIOBAsi CTPYKTYpPa, POKIAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIHSL.
Okojorudeckas CTpykTypa nomyiasanuu. OLeHKa 4MCIEHHOCTH NOMYJALMU. J[MHaMUKa NOMyJSAIMHU U €€
perymsiuus. buotnyeckuil norenman nonyssinuu. MoaenupoBanue AMHAMUKH nonyisuuu. Kpussie pocra
YUCIEHHOCTH Tomyisii. KpuBble BBDKUBAHUS. Perynsius 4UCIEHHOCTH MOMYISALUUNA: poib (aKTOpOB,
3aBUCSIIMX U HE 3aBUCAIIUX OT INIOTHOCTH. DKOJIOTUYECKHE cTpaTeruu BuAoB (- u K-crpaterun).
[Tonarue 06 skojoruyeckor Huie Buaa. Mecrooburanue. MHOroMepHasi MOZENIb KOJOTHUECKOW HUIIN
Jx. M. XarunHcona. Pa3zmepsl skonorndyeckoil HUIM. [loTeHnnaneHas u peatn3oBaHHas HULIN.

Bun kak cucrema nonynsauumid. Apeanbl BUAOB. Buabl M uMX JKM3HEHHBIE CTPAaTErMH. DKOJIOTMUYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALlUi )KMBOTHBIX. bruosornyeckue MHBa3uM 4y>KEpOJHBIX BUIOB.
JdemoHcTpauuu

IToptper: [Ix. M. XarunHCOH.

Tabmuipl U cxembl: «IKOJIOTMYECKHUE XapaKTEPUCTUKHU Momynsauun», «lIpocTpaHcTBEeHHass CTPYKTypa
nonynsuuu», «Bo3pacTHele nHpamuabl HOMyJIsuUM», «CKOPOCTh 3aceleHHs IOBEPXHOCTH 3eMIIH
pa3IMYHBIMU OpraHu3Mamm», «Mojenb s3konornyeckoit Humm JIx. M. XaTuunconay.



Ob6opynoBanue: repOapuu pacTeHHUM, KOJIEKIIUN KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoGieHusi CeMsH paCTeHUN K PACCEICHUION.

Tema 9. JkoJ10rus co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

Coo0rmiecTBa opraHu3MoB. buoieHo3 u ero crpykTypa. CBsizu MeXIy OpraHu3MaMu B OMOIICHO3E.
DOxocuctemMa Kak OTkpbiTas cucrema (A. JIx. Tencnam). @DyHKIMOHAIbHBIC OJOKM OPraHU3MOB B
IKOCHUCTEME: TPOAYIIEHThI, KOHCYMEHTBI, peAyLeHThl. Tpoduueckue ypoBHH. Tpoduueckue nenu u CeTu.
Abuotnueckue 610ku 3xKocucteM. [1ouBbl 1 Uikl B 3kocucTeMax. KpyroBopoT BelecTB U NOTOK SHEPTUHU B
IKOCHUCTEME.

OcHoBHBIE TIOKa3aTead »HKOCHCTEMbl. buomacca W NpOAYKUIHS. ODKOJIOTMYECKHE MUPaAMUABI YHCED,
OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HarpaBiieHHbIe 3aKOHOMEPHBIE
CMEHBI COOOIIECTB — CcyKueccuu. IlepBuyHbIe M BTOPUYHBIE CYKIIECCUU U MX MPUYHHBI. AHTPOIIOTCHHBIC
BO3JCICTBUS Ha cyKueccud. KinumakcHoe coobmiectBo. buopasnooOpa3zue M MOJHOTAa KPyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. DKOCUCHeMbL 03D U peK. IKOCUCTEMbl MOpell U OKeaHos. IKocucmemvl myHop,
Jlecos, cmeneu, NYCMulHb.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATpodKocucTeMa. ATpoleHo3. Pa3nuuus MeXIy aHTPONOTeHHBIMU U
IPUPOIHBIMHA SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHbIE  KOMIIOHEHTHI ~ ypOoskocuctem. lopoackas ¢mopa u  dayHa.
CuHaHTpONHM3aIUs TOPOJICKOH (ayHbl. bruomormueckoe W XO3sIICTBEHHOE 3HAUYEHUE arpodKOCHUCTEM U
ypOO3KOCUCTEM.

3akOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHM3MOB B JKocucTeMax. Poib
KACKaoHo2o a¢hghexma u 6ud08-30upuxamopos (Kuouesvix 6uU008) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
IIepenoc sHeprum M BEIECTB MEXKAY CMEKHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISLNAN
Y DKOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIOTCHHBIX BO3/IEHCTBUH.

Mexanusmbl  6030elicmeus  3aepA3HEeHUll pA3HbLIX MUNO08 HA  CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
HONYNAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHOBbL IKOJO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTof0a0Tusl MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX AIKOCHCTEM.

Jdemoncrpauuu

[Toptper: A. [Ix. Tencnn.

Tabmuuel u cxemsl: «CTpykTypa OuolieHO3a», «KOCHCTEMa HIMPOKOIMCTBEHHOIO Jiecay, «KocucTeMa
XBOMHOrO Jecay, «®yHKIMOHAIbHBIE TPYMIBI OPraHU3MOB B 3KocucTeme», «KpyroBopoT BellecTB B
skocucreme», «llemum mnuTaHus (macTOMINHASA, JETPUTHas)», «IKOJOrMyeckas MUPaMUAa YUCEI»,
«IKoJoTHYEeCKas MUpaMuIa OMOMACChI», «IKOJIOTHYECKas MUpaMuia sHeprun», «O0pazoBanue 00J0Tay,
«[lepBuunas cykueccus», «BoccTaHoBieHue jeca mocie noxapay, «9KOCUCTEMA 03epay, «ATpPOLIEHO3»,
«KpyroBopoT BeliecTB U NOTOK SHEPTUH B arpoueHose, «I[Ipumepsr ypOboskocucTem».

Ob6opynoBanue: repOapuu pacTe€HHH, KOJJIEKIMM HACEKOMBIX, dyuyela MNTUI W 3Bepeil, repOapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIEITb SKOCUCTEMEI.

IIpakTHyeckas padora «3ydyeHue u onucaHue ypooIKOCUCTEMBD.

Jladboparopnasi padora «/3ydeHue pa3zHOOOpa3us MEJIKHX IMOYBEHHBIX UJICHUCTOHOTHX B Pa3HBIX
JKOCUCTEMAX ).

IKeKypeust «IKCKypcusi B TUIIMUHBIN OuoreoneHos (B AyOpaBy, Oepe3HsK, e1bHUK, HAa CyXOI0JIbHBIN WIH
NOWMEHHBIH JTyT, 03€p0, 60JI0TO)».

IKekypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTeMa

buocdepa — obmieruranerapuas o6omouka 3emMiid, TJe CYIIECTBYET WJIM CYIIECTBOBAIA XM3Hb. PazBuTHe
npezcTaBieHuil o 6uocdepe B Tpynax O. 3iocca. Yuenue B. U. Bepnaackoro o 6uocdepe. Obnactu
6uocoeps u e€ coctas. XKupoe BeriecTBo 6uochepsl U ero PyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdeprl. OcobeHHOCTH OUMOChEpPH Kak TMIOOATBHON KOCHCTEMBI.
Junamuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BemiecTB 1 OMOreoXuMHUECKHe UK (Yriiepo/a,
a3oTa). PutmMuvHOCTH siBeHUI B Onocdepe.

3oHanbHOCTH OMocdepsl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa, XBOWHBIE JIeca, CMEIIIaHHbBIC
U LIMPOKOJHMCTBEHHBIC Jieca, CTEeNH, CaBaHHBI, MYCTHIHM, TPOIUYECKHE Jieca, BBICOKOTOpbs. Kimmar,
pacTUTEIbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.



CrpykTypa 1 QyHKITUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMANIa U OMOCHEPHBIX (YHKITUH.

JdemoncTpanuu

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

Tabmumer u cxemsl: «['eochepsr 3emmmn», «KpyroBopor azora B mpupomae», «KpyroBopor yriepona B

npupone», «KpyroBopor kuciopoaa B npupojie», «KpyroBopoT Bojsl B mpupoje», «OCHOBHbIE OHMOMBI

cymny, «Knumatuyeckue nosca 3emnny, «Tyaapa», «Taitray, «CMmemannbiii jecy», «lLlupokomucTBeHHbIN

necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repOapuu pacTCHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJOTUYECKUE KPU3UCHI U UX MPUYUHEL. Bo3neiicTBue yenoBeka Ha 6uocdepy. 3arps3HeHre BO3AYITHON

cpensl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJAHOM cpenbl. OXpaHa BOJHBIX pecypcoB. PaspyiieHue MmouBbl.

OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPOIIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIN U KUBOTHBIA MUp. OXpaHa PacTUTEIBHOTO U KUBOTHOTO

mupa. OCHOBHBIC TPHUHIMUIIBEI OXpaHbl Tpuponabl. Kpacuple kauru. Oco0o oXpaHseMble MPUPOIHBIE

tepputopuu (OOIIT). Boranndeckue caapl U 300JI0THYECKUE TTAPKH.

OcCHOBHBIE  NPUHIMIBI ~ YCTOWYMBOTO  Pa3BUTUSI  YEJIOBEUECTBA W  MNpUPOAbL.  PammonansHOE

MPUPOJIONIONB30BAaHUE U COXPAHEHHE OHOJOrHYecKoro paszHooOpasus 3emuu. OOuue 3aKOHOMEPHOCTH

JIOOANBHBIX  AKOJIOTHYECKUX KpHU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa H €ro BEpPOSTHBIC

MOCIIEACTBHSI.

Pa3Butrie METOIOB MOHHMTOpPHHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX ImporeccoB. CucmemHvie

uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPeHmMocnocooHou sHepeemuxe. buonocuueckoe

paszHoobpasue u douopecypcvl. Hayuonanvnvie ungopmayuonnsvie cucmemvl, obecneyusaoujue 00Cmyn K

uHgopmayuu no cocMosiHUIO OmMoenbHuIX 8U008 U IKocucmem. OCHOB8bI dIKOpeaburumayuu IKOCUCmem u

cnoco606 6opbOBL ¢ buonospescoeHusMU. PexoncmpyKyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JlemoHCcTpanumn

Tabmumel 1 cxeMbl: «3arpsisHeHHe aTMochepnl», «3arps3HeHue THapochepsl», «3arps3HCHHE TOYBBIY,

«[TapuukoBsIil 3pdexT», «Ocodo oxpaHseMble TPUPOIHBIE TEPPUTOPHI», «MOoIeH YyIpaBIIeMOro MUPay.
O6GopynoBanue: ¢ororpaduu OXpaHseMbIX pacTeHUW U KUBOTHBIX KpacHoit kHuru Poccuiickoi
®enepanyn, KpacHoi KHUIM peruoHa.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBLI IIO BHOJIOTHHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K Pe3ybTaTaM OCBOCHHUS O0yYArOIIMMUCS MPOTPaMM CPEIHEro
o0miero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEIMETHBIE U MTPEIMETHBIE.

B crpykType NTHYHOCTHBIX pE3yJIbTATOB OCBOCHHS IMPOrPaMMbl MO OWOJOTHH BBIACICHBI CIEAYIOIIHNE
COCTaBJISIFOLIME: OCO3HAHUE OOYYAIOIUMUCS POCCUHCKON TpakIaHCKON HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPENICNICHUIO, Haluuue momusayuy K oOyudeHHIO OUOJIOTHH,
yenenanpasiieHHoe pazeumue BHYTPEHHUX YOEKIEHHI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX IEHHOCTEH U
UCTOPUYECKHX TPATUIMNA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHb 00YUAIOIINXCS
PYKOBOJICTBOBATbCS B CBOEH JI€ATEIHHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, IPUCYILIUMU CHCTEME
Ouosornyeckoro o00Opa3oBaHUs, Haauuue NPABOCO3ZHAHUS DKOJOTHUECKOW KYJIBTYpPBL, CHOCOOHOCMU
cmaeums €W U CTPOUTD KU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE pE3yJabTaThl OCBOEHMSI IPOrpaMMbl 1O OHOJOTMU JOCTUTAIOTCS B €JUHCTBE Y4eOHOU u
BOCIIUTATEILHOU JESATENHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMHU,
UCTOPUYECKHUMH M JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMM, IPUHATBIMU B OOILECTBE MpaBWIaMU U
HOpPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT MpOIleccCaM CaMOMO3HAaHMs, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
pa3BUTHUs. BHYTPEHHEW MO3MLMU JIMYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U IPaBOIOPSIKY,
YeloBeKY Tpy/Ja U CTaplIeMy IMOKOJICHHIO, B3aUMHOTO YBaXXEHHS, OEPEKHOTO OTHOUICHHS K KYJIbTYPHOMY
HACJIEINIO ¥ TPAJIULIHSIM MHOTOHAIMOHAIBHOIO Hapoaa Pocculickon denepanuu, Npupoie U OKPYyKaroIIen
cpene.

JImgyHOCTHBIE PEe3ybTaThl OCBOCHHS y4eOHOTro mpeamera «BUONOTHs» JOIKHBI OTpa)kaTh TOTOBHOCTh U
CIIOCOOHOCTh 00Y4YAIOIIMXCS PYKOBOJACTBOBAaThCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHEHTALU{, IO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM IIEHHOCTSAM pPOCCHMCKOro oOIiecTBa, pacIiiMpeHrue >KU3HEHHOTO OmIbiTa U OIbITa
JESITEIbBHOCTH B IPOLIECCE pealn3allii OCHOBHBIX HAIPaBICHUN BOCHHUTATEIbHOW AESITEIBHOCTH, B TOM
YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh T'PAXKJIAHCKOW IMO3UIMU O0y4aroIlerocss Kak akTMBHOTO M OTBETCTBEHHOIO YJIEHA
POCCHICKOTO 00IIIEeCTBA;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)XKEHHE 3aKOHA U IPABOIIOPSIKA;
TOTOBHOCTb K COBMECTHOW TBOPYECKOW JIESATENIbHOCTH MpPH CO3JaHUM Y4E€OHBIX IPOEKTOB, PEIICHUU
y4eOHBIX U M03HABaTEIbHbBIX 33Jay, BHIIOJHEHUH OMOJIOTHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPEAEATh COOCTBEHHYIO MO3ULIMIO MO OTHOLIEHUIO K SBJIEHUSM COBPEMEHHOH JKHU3HHU U
OOBACHATH €€;

YMEHHME YUYUTHIBaThb B CBOMX JAEMCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJAEWUCTBUS JIOACH C
pasHBIMU YOEXKIEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHHSI yYEOHBIX, MO3HABATENbHBIX U
UCCIIEIOBATEIbCKUX 3af[ay, YBaKUTEIBHOTO OTHOIIEHHS K MHEHHMIO ONIOHEHTOB MpH OOCYXICHUU
CIOPHBIX BOIPOCOB OMOJOTMYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATENBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCHUMCKON TpaXJAaHCKONW HWAECHTHYHOCTH, MAaTPUOTH3MA, YBaKEHUS K CBOEMY
Hapo/dy, YyBCTBa OTBETCTBEHHOCTH Tiepes PoauHOM, TopI0CTH 3a CBOM Kpaid, cBOo0 PoauHy, CBOHM S3BbIK U
KYJIBTYPY, POIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIMI0 U MaMSATHUKaM TNPUPOAbI, AOCTHXeHHsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE OMOJIOTWH, MOHUMAHMUS
3Ha4YeHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPO/BI, B )KU3HH YEJIOBEKa U COBPEMEHHOT'0 OOIIEeCTBA;
uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €To CyAb0Y;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUIICKOT0 HApO/Ia;



c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHHS, OPHUEHTUPYSICh HA MOpPaJbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSM, CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO IPUHATHUSA
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIMAMU HapooB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHE K MMpPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOI'O M TEXHUYECKOIO TBOPYECTBA,
cropTa, Tpy/Ja, 0OIIeCTBEHHBIX OTHOIICHU;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSABIISTh KAYE€CTBA TBOPUYECKOM
JUYHOCTH;

5) ¢usnyeckoro BocHUTAHHUS, (OPMHPOBAHUA KYJILTYPbl 3A0POBbSI H J3MOLMOHAJIBHOIO
Os1aromosy4usi:

NOHMMAaHHE W pealiu3alus 3J0pOBOro U 0e30macHoro odpasza >KM3HHU (340pOBOE MHUTaHHE, COOJIOJCHHE
TUTUEHUYECKUX TPABUII U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHSATHHA M OTIbIXA, PeryiisipHas (u3ndecKas
AKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY
U TICUXUYECKOMY 370POBbIO;

MOHMMAaHNE IEHHOCTHU MPAaBWJI HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MMaCHOTO MOBEICHUS B CUTYAIIUSIX,
YIPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YHOTpPEONEHUs aaKoroJisi, HApKOTHKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTb K aKTMBHOM JESATEIBHOCTH TEXHOJOTMYECKON M COIMAlbHOM HampaBIEHHOCTH, CIOCOOHOCTh
MHULUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIBHO BBIIOIHAThH TAKYIO JEATEIbHOCTD;

UHTEpeC K pazIuuHbIM cdepam NpodecCHOHATBHON JeSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayiiel npodeccuu U peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUHU BCEH KHU3HM;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKH IIeJIeco00pa3HOe OTHOLIEHHWE K NpPUpPOAE KaK HMCTOYHMKY >KM3HM Ha 3emiie, OCHOBEe €€
CYIIIECTBOBAHMUS;

NOBBIIIEHUE YPOBHS HKOJOTHMYECKOW KYIbTYpbl: MPUOOPETEHHE ONbITa IIAHUPOBAHUS IOCTYNKOB U
OLICHKH MX BO3MO>KHBIX IOCIEACTBUM JUIsl OKPYXKAIOLIEH cpefbl;

0CO3HaHME INT00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IyTel UX pelIeHus;

CIIOCOOHOCTH MCIIOJIb30BAaTh NMPHOOpETaeMble NMPU U3yUYE€HUU OWOJIOTUU 3HAHUS U YMEHUS IPU PELICHUU
npoOJeM, CBA3aHHBIX C PpaIMOHAIBHBIM IPUPOJOINOIB30BaHUEM (COOMIOZCHNE NpaBUI TOBEACHUS B
IpUpOJIe, HAMpaBICHHBIX HAa COXPAHEHHWE PAaBHOBECHUS B D3KOCHUCTEMaX, OXpaHy BHJIOB, 3KOCHUCTEM,
o6uochepsi);

AKTUBHOE HENpPUSATHE JEHUCTBUM, NPUHOCAIIUX BpEl OKPYXKAIOMe MNpUPOJHOM CpeAe, YMEHHUE
IPOTHO3UPOBATh HEOJIATONPUSATHBIE JKOJOTHMUECKHE TOCIEACTBUA MpeIIPUHUMAEMbIX JEHCTBUIA U
peoTBpallaTh UX;

HaJIMYME PA3ZBUTOrO SKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTMUYECKON KYJIBTYpbI, OIBITa JEATEIbHOCTH
9KOJIOTMYECKOM  HAaIllpaBJIEHHOCTH,  YMEHHUS  pPYKOBOJICTBOBaTbCS HMMHU B  II03HaBaTEIbHOMH,
KOMMYHHUKaTUBHOW M COLIMAJIBHOM IPAKTUKE, FOTOBHOCTU K YYAaCTHUIO B INPAKTUUYECKOH AESITEIBbHOCTU
9KOJIOTHYECKOMN HalpaBIeHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU H
OOIIeCTBEHHON NpPAaKTUKH, OCHOBAHHOTO HA JMAIOre KYyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATENBCKON KYJIbTYphl KaK CPEJICTBA B3aUMOJECHCTBHS MEXKIY JTHOIbMHU
Y NIO3HAHUs MHPA;

NOHUMaHHEe creunpuKd OMOJOTMM KaK HAayKH, OCO3HAHHs €€ poiu B (OPMHUPOBAHUHU PALMOHAIHHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MpeACTaBiIeHHs] 00 OKpY)KaloIlleM MHpE KaK O €IUHCTBE



NPUPOJBI, YeNOBeKa W OOIIecTBa, B TMO3HAHWU TNPHUPOJHBIX 3aKOHOMEPHOCTEH M PEUICHHH MpoOeM
COXpaHEHHUSI IPUPOTHOTO PABHOBECHS;

yOeXKIIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUISI COBPEMEHHON HUBWIIM3ALMU: O0ECTIeUeHHs] HOBOTO YPOBHS
pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCICKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pemaTh pPEecypcHbIC
npoOJIeMbl pa3BUTHS UYEIIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIa M3 TJIO0AJTBHBIX IKOJOTHUECKUX NpoOIeM U
obOecrieyeHUs Tepexola K YCTOHYMBOMY pa3BUTHIO, PAIlMOHATHHOMY HCIIOJIB30BAHUIO TIPUPOTHBIX
pecypcoB U GOPMHUPOBAHHUIO HOBBIX CTAHJIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OWOJIOTMYECKUX 3HAHWK B IEJSX TOBBIIICHHS OOIIEH KYJIbTYpHI,
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOW 4acTH  (PYHKIMOHAIBHOW TI'PaMOTHOCTH
oOygaromuxcsi, GopMupyeMoi pu U3y4eHUH OMOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOJOB IIO3HAHUS, HUCIOJb3yEeMBbIX B E€CTECTBEHHBIX HAyKax, CIOCOOHOCTH
UCIIONIb30BaTh TIONy4aeMble 3HAHUS Ui aHAIM3a W OOBSCHEHUS SBJICHHUNA OKPYXKAIOIIETO MHpa H
NPOUCXOIINX B HEM HM3MCHCHUWI, YMEHHUE JielaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX
($aKTOB ¥ HMEIOIIUXCS TAaHHBIX C IEIBIO MOJYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HUCIOJIh30BaTh OMOJOTHUECKUE 3HAHUS IS PEHICHUs MPOOJIEM B PeabHBIX
KU3HEHHBIX CUTYAITUsX;

OCO3HAHHME I[EHHOCTH HAy4YHOH  JIEATCIILHOCTH, TOTOBHOCTh  OCYIICCTBISTH  MPOCKTHYH U
HCCJICJIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUAYAITBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUI0 W C€aMOOOpa30BaHUIO, K AaKTHUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU IMOTPEOHOCTSIMH.

METANPEIAMETHBIE PE3YJIBTATBI

MertarnpeqMeTHbIe pe3yJbTaThl OCBOCHHUS Y4eOHOTO mpeamera «bHoorusy BKIIOYAIOT: 3HAYUMBIE IS
dbopMUPOBaHUS MUPOBO33PEHUST O0YUAIOUINXCA MEXKIUCHUIUIMHAPHBIE (MEXIPEeIMETHbIE) OOIleHayuHbIe
MOHATHS, OTPAXKAIOUIME LEIOCTHOCTh HAyYHOH KapTUHBI MHUpa M CIHEHU(PUKY METOJOB IO3HAHMSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTus, sIBIEHUE, NIPOLECC, CUCTEMA, HAYUHBIH (aKT,
NPUHIAI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeNIOBaHUe, HAONI0IEHHE, W3MEpEHHeE,
9KCHEPUMEHT U JpYyrue); yHHUBEpCajbHbIE yueOHblE NeicTBUs (ITO3HABaTElIbHbIE, KOMMYHUKATHBHBIC,
perynsTuBHble), obecrneunBarone (HopMHUpOoBaHHE (QYHKIMOHAIBHON TPAaMOTHOCTH M COLMAIbHOM
KOMITETEHIINH o0yyJaromuxcs; CIIOCOOHOCTh oOyyaroImuxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCIUTUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWS W yHUBEpCalbHbIE Y4eOHBIE JCWCTBUS B
MIO3HABATENBHOM U COLMAIbHON MPaKTHKE.

B pesynbpraTe mzydeHus: OMOJOTUM Ha ypOBHE CPEIHEro oO0Iiero odpazoBaHus y oOydaroiierocs OyayT
chopMHpOBaHbl  TO3HaBaTeNbHbIE  YHMBEpCAJlbHble  yueOHble  JEUCTBUS,  KOMMYHHUKATHUBHBIE
YHUBEpCAJbHBIE y4eOHbIE IEHCTBHS, PETyIsATUBHBIC YHHBEpCAJIbHBbIC Y4YEeOHBIE ICHWCTBUS, COBMECTHAS
NeSITebHOCTbD.

MertarnpeMeTHbIE Pe3yIbTaThl OCBOSHHSI TPOTPAMMBI CPETHET0 00IIEro 00pa30BaHUs JOKHBI OTPAXKaTh:
OBJ1ajieHNe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeiCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE JIeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
UCTIONIB30BaTh TPH OCBOSHUH 3HAHUH MPHEMBI JOTMYECKOTO MBINUICHHS (aHaiW3a, CUHTE3a, CPAaBHEHHS,
KJaccupukanum, 0000IIeHNs), PACKPBIBATh CMBICIT OMOJIOTHYECKUX MOHATUN (BBLACIATh UX XapaKTepHbIE
NIPU3HAKH, YCTAHABIIMBATH CBS3H C IPYTHMH TOHSATHIMH);

OTpeNeNATh ILEJIH JAEATENIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUM MX JOCTHXKEHUS, COOTHOCHUTH
PE3yIBTATHI JESITETLHOCTH C TIOCTABICHHBIMHE LIEJISIMU;

UCIIO0JIb30BaTh OMOJIOTHYECKUE TTOHATHS ISl 00bsICHEHHs (DAKTOB U SBJICHUMN KUBOM IPUPOJIBI;

CTPOWUTH JIOTHYECKHE pacCyKIeHHs (MHIYKTUBHBIC, JEAYKTHBHBIE, TI0 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHUBOpPEYUsT B PACCMATPUBAEMBIX SIBJIECHUSX, (OPMYJIHUPOBaTH BBIBOJABI U
3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJEIbHBIE CPEICTBA JUISl TMPEACTABICHUS CYIIECTBEHHBIX CBSA3€H M OTHOIICHUI B
M3y4aeMbIX OMOJOTHYEeCKHX OOBEKTaX, a TakKe MPOTHUBOPEUYUN Pa3HOIO POJAA, BHISIBICHHBIX B PAa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOYHHKAX;



pa3pabarbiBaTh IUIAaH peELIeHHA MNpoOieMbl C Y4ETOM aHaiu3a MMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATCIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM, OLCHUBATh PUCKU
MOCJICACTBHUI I€ATCILHOCTH;

KOOPJMHUPOBAaTh U BBIOJHATH PAabOTy B YCJIOBUSX PEAJbHOIO, BUPTYaJIbHOIO M KOMOMHHPOBAHHOI'O
B3aUMOJCUCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIUIEHUE TP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIETI0BATENBLCKHE TeHCTBHUS:

BJIAJCTh HABBIKAMHU Y4EOHO-MCCIIEOBATEIICKOM M HPOEKTHOH AEATENbHOCTH, HAaBbIKAMU pa3pelleHUs
po0JeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOZOB PEIICHUS MPaKTHYECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB II03HAHNUS;

UCIIOJIb30BaTh Pa3jIM4YHbIE BUIbI JIEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €r0 MHTEpPIpETaluu,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B YYEOHBIX CHUTyallUsX, B TOM 4YHCJIE€ IPU CO3JaHUU Y4eOHBIX U
COLIMAJIbHBIX MPOEKTOB;

(GopMHpOBATh HAYYHBIH THUIl MBIIUICHUS, BJIAJAECTh HAYYHOW TEPMHHOJIOIMEH, KIIFOUEBBIMU MOHATUSAMHU U
METOJIaMH;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBbIE 3aJaud B 0Opa30BaTENbHOM JEATEIbHOCTH M >KU3HEHHBIX
CUTYaLUsX;

BBISBJISITh IPUUNHHO-CJIEICTBEHHBIE CBA3M U aKTyaJIU3UpOBATh 3a7ady, BBIABUIaTh TUIIOTE3Y €€ PELIeHus,
HaXOJUTh apryMEHThl JUIsl J0Ka3aTelIbCTBA CBOMX YTBEP)KICHHI, 3aJaBaTh MapaMeTpbl U KPUTEPUU
peleHus;

AQHAIM3UPOBATh IIOJYyYEHHBIE B XOJE€ pELIEHUS 3aJadd pe3yibTaTbl, KPUTHUUYECKH OLEHUBATh UX
JIOCTOBEPHOCTBD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYILECTBIIATH LEJIEHANPaBIECHHBIN MTOUCK NEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBHS B IPOPECCUOHATBHYIO
cpeny;

YMEThb MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTeil;

BBIJIBUTaTh HOBbIE UJEH, NpeaIaraTb OpUrMHalIbHbIE MOJXOAbI U PEUIeHUs, CTAaBUTh NMPOOJIEMBI U 3a/1a4H,
JIOTTYCKAIOIIUE alIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B pa3IMYHbIX HCTOYHUKAX HUHPopManuu (TeKCTe Y4eOHOTro mOocoOMs, HAay4HO-
HOMYJSIPHOM JIMTepaType, OMOJOTHUECKUX CIIOBAPSIX U CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3aX NaHHBIX, B
Wurepuere), aHanu3upoBaTh WHGOPMALMIO Pa3IMYHBIX BHUJIOB U (OpPM MpeAcTaBiICHUS, KPUTUUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

GbopMyIMpOBaTh 3ampOChl M TMPUMEHATH Pa3IUYHbIE METOJAbl MPH TOUCKE U OTOOpE OMOIOTHYECKOM
uHpOpMaLnu, HeoOXOAUMOM IS BBITTOJIHEHHSI yUeOHBIX 3a7ay;

IpUOOpPETaTh OIBIT UCIIOJIb30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATh
KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMsI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OPMY MpeACTaBICHUSI OMOIOTHYECKON MHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCIIONIb30BaTh HAyUYHBIM S3bIK B KayecTBE CpeACTBAa IpHU paboTe ¢ OuoJIorHyeckor HHQopMmaluei:
NPUMEHATh XUMUYECKHe, (pru3nueckue U MaTeMaTH4ecKue 3HAKW M CHUMBOJIBI, (GopMyibl, abOpeBHarTypy,
HOMEHKJIATypy, UCII0JIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISAHOCTH;
BJIAJICTh HAaBBIKAMU PACMO3HABAHUS U 3aIIUTHl MH(OpMAIK, HHPOPMALIMOHHOM 6€30MacHOCTH JTMYHOCTH.
OBi1ageHne YHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMM 1€l CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMKM BO BCeX cepax >KU3HU, aKTUBHO YYaCTBOBATh B JUAJIOTE WM TUCKYCCHU
[0 CYyHIECTBY 0OCyXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTEIHHO
BBIMOJIHEHHS TpesiaraéMol 3a7jaud, Y4YUTBbIBaTh HHTEPECHl M COIJIACOBAHHOCTh TMO3MIMH JIPYrux
YYaCTHUKOB AMAJIOra WIN AUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOLIEHUS, IOHUMATh 3HAYEHNE COLUAIIBHBIX 3HAKOB, IPENOCHIIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYallul, YMETh CMSATYaTh KOH(QIMKTHI U BECTU NIEPErOBOPHL;



BJIQJIETh PA3IMYHBIMH CHOCO0aMU OOIEHUS W B3aUMOJEHCTBUS, TOHUMATh HAMEPEHUs JPYruX JOJEeH,
MPOSIBIISATE YBAXUTEILHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOU (hopme (HOpMyIupoBaTh CBOU
BO3PaKEHUS;
Pa3BEPHYTO U JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHUEM SI3BIKOBBIX CPECTB.
2) COBMeCTHAs AeSITeJIbHOCTh:
NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYalbHOH pPabOTHI NPH pELICHUU
OMOJIOTHYECKOM  TpoOJIeMbl, OOOCHOBBIBATH  HEOOXOJUMOCTh INPUMEHEHHS  TPYIIOBBIX  (HOpM
B3aMMO/ICHCTBUS NIPU PELICHNU Y4eOHOH 3a1a4H;
BbIOMpATh TEMATHKy M METOJIbI COBMECTHBIX AECUCTBUN € Y4ETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH
Ka)XJI0T0 4YJIeHa KOJJICKTUBA,;
OPUHUMATh LEIH COBMECTHOW JEsTeNIbHOCTH, OpPraHU30BBIBATh U KOOPAMHHUPOBATH JAEUCTBUA MO €€
JOCTHKEHUIO: COCTABIIATH TUIAH JACHCTBHIMA, PacIpeesisiTh POJid ¢ Y4ETOM MHEHUH Y4aCTHUKOB, 00CYXIaTh
pe3yJbTaThl COBMECTHOM pabOThI;
OLICHMBATh Ka4yeCTBO CBOET0 BKJIAZa W KaKJIOIO Yy4YacTHMKAa KOMAaHABI B OOLIMI pe3yibTaT I0
pa3paboTaHHBIM KPUTEPUSIM;
npeyiaraTb HOBBIE MPOEKTHI, OIEHHWBATH HJIEU C MO3WIWU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;
OCYIIECTBIISITh TIO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B PA3JIMUHBIX CUTYAIUSIX, POSBIATH TBOPUECTBO
U BOOOpakeHHe, ObITh MHUITUATHBHBIM.
OsgiiajieHne YHUBEPCAIbHBIMH PeryJsTUBHBIMU 1€l CTBUSIMMU:
1) camoopranmu3amusi:
UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JJISl BBISIBJICHUS MPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U y4EOHBIX
CUTYaIUsX;
BHIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHWMU IIE€JIEBBIC W CMBICIOBBIC YCTAaHOBKH B CBOMX JICHCTBHSIX U
MOCTYMKaX [0 OTHOILIEHUIO K KUBOU MPUPOJE, CBOEMY 3[I0POBBIO U 3J0POBBIO OKPYKAIOIIINX;
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATENBHYIO JIEATEIBHOCTh, BBUIBIATH IPOOJIEMBI, CTAaBUTh U
(bopMynHupoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYalUsX;
CaMOCTOSITENIFHO COCTABJIATH IUIAH PEUICHUS MPOOJIEMBbI C YIETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNH;
JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeAMEeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH];
JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO MIMPOKOH OJPYIWIIMA B Pa3HBIX OOJNACTSIX 3HAHUM,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
2) CAMOKOHTPOJIb:
JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTH KOPPEKTHBBI B JIESITENBbHOCTb, OIEHUBATH COOTBETCTBUE
PE3yIBTATOB LETISIM;
BJIQJICTh HABBIKAMH [IO3HABAaTENbHOW pe(dIeKCHU KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBUM U
MBICITUTENBHBIX TIPOIIECCOB, X PE3YIbTATOB M OCHOBAHUH, HCIIOIB30BATh MPHEMBI PEIICKCHH /IS OLIEHKU
CHUTYyallU{, BBIOOpA BEPHOTO pEIlICHMUS;
YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 10 UX CHIDKCHHIO,
MPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MIPHU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;
3) npuHsATHE CeOs1 U APYIrUX:
NpUHUMATD ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHATN3E PE3yNIbTAaTOB JACATEIbHOCTH;
npu3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH;
pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UITUH JPYTOTo YeIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3ynbTaThl OCBOSHHsS COZIEp)KaHUs ydeOHoro mnpeamera «buonorus» Ha yriayOi€HHOM
YpPOBHE OPHEHTHUPOBaHBI Ha oOecredeHue mpodribHOrO oO0ydeHus oOydarommxcs Ouonoruu. OHuU
BKJTIOYAIOT: CIIeIUpHUECKUe 7151 OMOIOTUH HAyYHBIE 3HAHUS, YMEHHSI M CIIOCOOBI ICHCTBHI 110 OCBOCHHUIO,
UHTEPIpPETANd ¥ MPEOOPA30BAHHUIO 3HAHWH, BHIBI JCSITEIBHOCTH IO IMOJYYCHHIO HOBBIX 3HAHUW M HX



NPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX, a TaKKe€ B pealbHBIX >KU3HEHHBIX CHUTyalusx. [IpeameTrHbie
pe3yJIbTaThl IPEACTABIEHBI 110 F0J1aM U3YyYEHUS.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO TIpeameTa «buomorusi» B 10 Knacce 1OMKHBI OTPAKATh:
c(OpPMHPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTMU B CUCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU
€CTeCTBEHHO-HAyYHOW KapTHHBI MHUpPA, B T[O3HAHWM 3aKOHOB TMPUPOABl U pEHIeHUH MpobdieM
palMOHAFHOTO TMPHUPOIONONB30BaHUSA, O BKJIAIE POCCHUICKMX M 3apyOekHBIX Y4YEHBIX B pa3BUTHE
OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJIOIMYECKMX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue OMOJOrHYecKue
TEPMHHBI M TOHATUSA (KU3Hb, KIJIETKAa, OpraHu3M, MeTadoJM3M, TOMEOCTa3, CaMOpEeryJsius,
CaMOBOCIIPOM3BEJICHHE, HACIIEICTBEHHOCTh, MU3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJIOTMYECKHE TEOPUHU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi Te€OpHs HACJIEACTBEHHOCTH T.
Moprana), yuenus (H. W. BaBwioBa — o wneHTpax MHOrooOpasusi M IMPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHbI (eIMHOOOpa3usi MOTOMKOB IIEPBOTO MOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBHCUMOI0 HacienoBaHusa ['. MeHens, roMOoJIOrHYecKuX psiIoB B HACIEICTBEHHOM M3MEHUYUBOCTH H.
. BaBwiioBa), mpuHITUITEI (KOMILIEMEHTAPHOCTH ),

BJIa/ICHUE OCHOBHBIMHM METOJAMM HAyYHOI'O IO3HAHMS, MCIIOJIb3YyEMbIX B OMOJIOTMYECKUX HCCIIET0BAHUAX
KUBBIX 00BEKTOB (OMHUCaHKE, U3MEPEHHE, HA0II0IeHUE, SKCTIEPUMEHT);

YMEHHE BBIJIEISTH CYLIECTBEHHbIEC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U AYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHclie OakTepuil, rpu0OOB, PacCTEHUU, >KUBOTHBIX M YENOBEKa,
CTPOEHHSI OPraHOB U CHCTEM OPraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HEAEATEIbHOCTH,
MPOTEKAIOIIMX B OpPraHU3Max PpACTEHHM, XUBOTHBIX U YeNOBEKa, OMOJIOrMYECKUX MPOIEcCOB: oOMeHa
BEIIECTB (MeTaboJIM3M), MPEBpPAIICHUsI DHEPTUH, OpPOKEHHUs, aBTOTPOPHOTO M TeTepoTpO(HOTO THIIOB
nuTaHus, (OTOCHMHTE3a U  XEMOCHHTe3a, MHUTO3a, Meio3a, TraMeroreHesa, 5SMOpHOreHesa,
NOCTAMOPHUOHAJIBHOTO PAa3BUTHSI, PA3MHOXKEHUS, UHIUBUIYaJIbHOI'O PA3BUTHUS OpraHu3Ma (OHTOreHes3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHME YCTAHABJIMBATh B3aMMOCBSA3M MEXKY OpraHOMJaMH KJIETKH U UX (PYHKUUSMHU, CTPOCHHEM KIIETOK
pa3HBIX TKaHeH M MX (DYHKIUSAMHU, MEKIY OpraHaMd U CHCTEeMaMH OPraHOB y PACTeHUM, KHUBOTHBIX U
YyelloBeKa M UX (PYHKIMAMU, MEXKIY CUCTEMAMHU OpPraHOB M HUX (PYHKUMIMH, MEXKIY dTanamMu oOMeHa
BEIIIECTB, ATAllaMHM KIJIETOYHOTO IHKIA M JKU3HEHHBIX IMKJIOB OPraHU3MOB, dTallaMU SMOPHUOHAIBLHOTO
Pa3BUTHSL, TEHOTUIIOM U ()EHOTUIIOM, (DEHOTUIIOM U (paKTOpaMu Cpelibl OOUTAHNUS;

YMEHUE BBIABISATh OTJIMUUTEIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHCII€ PACTEHUW, JKUBOTHBIX M
YeJI0BEeKa;

YMEHHUE UCHOJIb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTMUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY IS
JI0Ka3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX TPYIII;

yMEHUE pemaTh OHOJOTMYECKHE 3aJlaud, BBIABIATh NPUUYMHHO-CIEACTBEHHBIE CBA3M  MEXIY
UCCJIETyeMbIMU OMOJIOTHYECKUMHU NPOLIECCAMU U SBJIEHUSIMH, JI€1aTh BBIBOJIbI U MPOTHO3bI HA OCHOBaHUU
MOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHSTH JIaOOpATOPHBIE U MpaKTUYECKUe paboThl, COOII0IaTh IpaBuiia MpU padoTe ¢ yueOHbIM
U 1JaOOpaTOPHBIM 000PYAOBAaHHEM;

YMEHHME BBIIBUTaTh THIOTE3bI, MPOBEPSITh HX HKCHEPUMEHTAIbHBIMU CpEICTBaMH, (OpMyIHpys LEIb
MCCJIEI0BAHMS, AHAJIU3UPOBATH MOJYUYEHHBIE PE3YJIbTATHI U JIeNIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBAaTh B Yy4e€OHO-HCCIIEIOBATEIHCKOW paboTe MO OWOJOTUM, DKOJIOTHU W MEIUIIMHE,
MPOBOAMMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB, U MYyOIMYHO MPEICTABIATh MOMyUYEeHHBIC PE3yIbTaThI
Ha YYCHHUUYECKUX KOH(PEPEHIHUSX;

YMEHHUE OLEHUBATh ITHUECKHE ACMEKThl COBPEMEHHBIX MCCIIEIOBaHUN B 0071aCTH OMOJIOTUH U METUIMHBI
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPaBICHHOE W3MEHEHHE Te€HOMa U CO3JaHHe
TPAHCTEHHBIX OPTAaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyaymield NnpodecCHOHATBHOW AESITEIHPHOCTH B OOJACTH
OuoNornM,  MEIUIMHBI, OWOTEXHOJOTWUH,  BETEPHUHAPHM,  CEJIbCKOIO  XO3sHCTBA,  MHILEBOU
MPOMBIIIIEHHOCTH, YIIyOJsTh IO3HABaTeNbHbIM MHTEpPEC, HaIpaBJICHHbII Ha OCO3HAHHBIH BHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoaoJDKeHHe OMOIOTHYECKOro 00pa3oBaHusl B OPTaHU3AIMAX CPEIHETrO
po()eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenmeTtHbie pe3yabTaThl OCBOCHHS yueOHOro npenmera «buonorus» B 11 knacce 10KHBI OTPaXKaTh:



c(OpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OHOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B ((OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAay4HOW KapTUHBI MHpa, B TO3HAHMU 3aKOHOB MPHUPOABI U PEIICHUU
9KOJIOTMYECKUX MpoOJeM  4YeloBeyYecTBa, a TakKe B  PEIIEHUH BOMPOCOB  PALMOHAIBHOTO
PUPOONOIB30BAHUSA, U B (JOPMHUPOBAHUH LIEHHOCTHOT'O OTHOUICHHUS K MPHUPOJIE, OOILIECTBY, YETIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHME BJAJETh CHUCTEMON OMOJOTMYECKUX 3HAHMI, KOTOpas BKJIIOYAET ONPEICJICHHS W INOHMMAaHHE
CYIIHOCTH OCHOBOIOJIATalOIIUX OHOJOTMYEeCKHX TEPMHUHOB W MOHATHH (BUI, 3KocucTema, Ouocdepa),
Ouosnorudeckue Teopuu (3BoaronnoHHast Teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPUS SBOJIIOLUH), YUECHHUS
(A. H. CeBeprioBa — o myTsXx W HampabiieHusx sBosoinuu, B.M. Bepuanckoro — o 6uocdepe), 3akoHbI
(renernueckoro pasHoBecus [[x. Xapau u B. BaitnbOepra, 3apoapieBoro cxojactsa K. M. bapa), npasuia
(Mmuaumyma 1O. JIuOuxa, SKOJOTMYECKOW MUpaMUIbl dHEPTHUM), TUMOTE3bl (Turore3a «mupa PHK» V.
I'unGepra);

YMEHHE BJaJleTh OCHOBHBIMH METOJAMU HAYYHOIO TO3HAHUS, HCIONb3YEeMbIMH B OHOJIOTHYECKUX
UCCIICIOBAaHHUSAX JKHMBBIX OOBEKTOB M JKOCHCTEM (ONMUCAHME, M3MEpeHHe, HAOIIOJCHHE, DKCIEPHUMEHT),
crocob6aMu BBISIBJICHHS U OIICHKH aHTPOIOTC€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHME BBLICIATh CYILIECTBEHHbIE IPU3HAKU: BUAOB, OMOIE€OLEHO30B, AKOCUCTEM U OuOChepsl,
CTaOUITM3UPYIOLIETO, JBIJKYILIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa, alIoNaTpUYecKoro U
CHUMITaTPUYECKOTO BH000pa30BaHuUs, BIMSAHUS IBIDKYIIUX CHJI DBOJIONMHM HAa TCHO(GOH] MOIYJISAIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHMsI, YepeIOBaHMs HApaBICHUI 2BOJIOIUU, KPYTOBOPOTA
BELIECTB U [TOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aHMMOCBA3M MEXIy MPOLECCaMH  3BOJIONUHU, JBIKYUIUMH CHIAMHU
AHTPOIIOTEHE3a, KOMIOHEHTAMH PA3JIMYHBIX SKOCHCTEM H MPHUCIIOCOOICHUSIMU K HUIM OPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTENbHBIC MPU3HAKUA >KUBBIX CHCTEM, IMPUCIOCOOIEHHOCTh BHJIOB K Cpele
oOuTanus, aOMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH OpPraHHM3MOB B
CO00I1IeCTBaX, AaHTPOMIOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHME UCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJIOTrMUYECKYI0 TEPMUHOJOTHIO U CUMBOJIUKY JUIS
JI0OKa3aTellbcTBa POJACTBA OPraHM3MOB PAa3HbIX CUCTEMATHYECKUX TPYIMI, B3aWMOCBS3U OpPraHU3MOB U
cpelpl OOMTaHHUS, €IMHCTBA YEJIOBEUYECKHX pac, HEOOXOJUMOCTH COXpPaHEHMsI MHOrooOpasus BUIOB U
SKOCHUCTEM KaK yCIIOBUSI COCYIIECTBOBAHUS TPUPOJIbI U YEIOBEUECTBA;

yMEHUE pemath OHOJIOTMYECKHE 3a/ladd, BBISBIATH TMPUUYMHHO-CICACTBEHHBIE CBSI3H  MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMU MPOIIECCaMU U SBIICHUSIMH, JIeTaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHUU
MOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBITOIHSTH JIa0OpaTOpPHBIEC U MPaKTUYeCKue paboThl, COOTI0AaTh MIpaBuUiia MpH padoTe ¢ y4eOHBIM
1 1a00paTOpHBIM 000PYIOBAaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, MPOBEPATh UX HKCIEPUMEHTATbHBIMU CpeICTBaMHU, (popMynHupys Leib
HCCJIEIOBaHMsI, aHATM3UPOBATh MOJyYE€HHBIE PE3YJIbTAThl U JA€NaTh BbIBObI;

YMEHHE Yy4acTBOBaTh B Y4eOHO-HCCIEIOBATEIbCKOW paboTe MO OHOJOrMM, SKOJIOTUHM U MEAMLUHE,
IPOBOAMMOM Ha 0a3e IIKOJbHBIX HAYYHBIX OOILIECTB, U MYyOJIMYHO MPENCTABIATH OJyUYEHHBIE PE3YIbTaTh
Ha YIYCHHUECKUX KOH(PEPEHIUsX;

YMEHME OILIEHHWBATh TUIIOTE3bl M TEOPUH O MPOUCXOXKACHUU KHU3HM, YEIOBEKa M YeIOBEYECKHX pac, O
MpPUYMHAX, TOCIEACTBUSIX U crioco0ax mpeAoTBpalleHus rodaabHbIX H3MEHEeHH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymield MnpodecCHOHATBHOW AESITEIBHOCTH B 0O0JAcTH
OMOJIOTUH, DKOJOTHH, TPUPOJONOIH30BAHUS, MEIUIUHBI, OMOTEXHOJOTHH, TICHUXOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO0341CTBa, MUIIEBON MPOMBIIIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIM UHTEPEC, HAIIPABICHHbII
Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPO(EccCHH U MPOJOHKEHUE OHOJIOTHYEeCKOro 00pa3oBaHus B
OpraHMU3aIMsaX CpeHero NpodecCUOHAILHOTO U BhICIIEro 00pa3oBaHUsl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
J:;_)H HanmeHoBaHMe pa3/eioB U TeM NPOrpaMMBbl Beero Kontpoabnbie  Ilpakrnueckue  (uupposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 buonorus xak Hayka 1
2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2
3 buonorus knerku 0.5
4 XuMu9ecKasi OpraHu3aIusl KICTKH 10
5 Crtpoenue u GyHKIMU KIETKU 8
6 OOMeH BelecTB U PEeBpaIleHHe YHEPTUU B KIIETKE 9
7 HacneactBennas nndopmanus u peanu3anus e€ B KICTKE 9 0.5
8 Ku3HEHHBIN LUK KICTKU 6 1
9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 15
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTnka — Hayka 0 HACJICICTBEHHOCTH U U3MEHYMBOCTH ) 05
OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buortexHonorus u cuHTETHYECKAsE OMOTIOTHUS 4
17 PesepBHOe Bpemst 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpopibie  Ipakririeckite fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
1 bronorus kak KOMIUIEKCHAs HayKa U KaK 4acTb 1
COBPEMEHHOI0 001IecTBa
JKuBbIe cHCTEMBI M X CBOWCTBA
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKpBITHS U M3ydeHus KieTku. Knetounas 1
Teopus
MeToap! MOJIEKYISIPHON M KJIIETOYHOH OMOJIOTHH.
5 [IpakTuyeckas pabora «M3yueHue METOI0B KICTOYHOM 1 05
Oounonoruu (xpomatorpadus, aIeKTpodopes, '
muddepennmanbHoe nenTpudyruposanue, [11[P)»
6 XHUMHUYECKUH COCTAB KIETKH 1
7 MuHepanbHble BEIECTBA KIETKH, UX OHoIornyeckas 1
poib
Opranuyeckue BEeIEecTBa KIETKU — OEJIKU.
8 JlaGopaTtopHnast pabora «O0HapyKeHHe OEITKOB C 1 0.5
MIOMOUIbIO0 KAYECTBEHHBIX PEAKLIUI»
9 CgoiicTBa, knaccudukaus u QyHKIHH OSITKOB
10 Opranndeckue BEIECTBA KJIETKU — YIJIEBObI 1
11 OpraHuyecKue BEeIecTBa KIETKH — JIUTHIbI
Hyxneunossie kuciotsl. JJHK u PHK. JIaGoparophas
12 pabora «VccrnenoBanue HyKJIENHOBBIX KUCIIOT, 1 0.5
BBIJIEJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB»
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue 1

Hykneosuarpupocdarsr (HTD)




CexsennpoBanue [JHK. Meroasl renomuku,

14 TPAHCKPUIITOMUKH, TIPOTEOMUKHU

15 MeToapl CTPYKTYPHOM OHOJIOTHI

16 Tunel knetok. [Ipokapuorndeckas kierka

17 Crpoenue sykapruoTuyeckon kieTku. [IpakTudeckas 05
pabota «3ydeHre CBONCTB KICTOYHONH MEMOpaHbD» '

18 IToBepXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHBIe OpraHou bl KiIeTkH. [IpakTudeckast

19 pabora «M3y4yeHue IBUKEHUS LIUTOILUIa3Mbl B 0.5
PACTHTEIBLHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH,

20 tactusl. JlabopaTopHas pabora «MccnenoBanue 0.5
MTa3MOJTM32a U JICTIIa3MOJIN3a B PACTHTEIBHBIX KICTKaX)»

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u GyHKIUH S1Ipa
CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK DYKapHUOT.

23 JlaGopatopHas pabota «3yueHne cTpoeHus KIETOK 0.5
Pa3TUYHBIX OPTaHU3MOBY
ACCUMUIISIIIAS ¥ TUCCUMUIISALINS — JBE CTOPOHBI

24 MeTtabonmu3ma. Tumnbel ooOmMena BemiecTs. JlaboparopHast
pabota «3ydyeHne KaTaIuTHUECKON aKTUBHOCTHU
bepMeHTOB (Ha MpUMepe aMHIIa3bl WM KaTajaa3bl)»
DepMEHTaTUBHBIN XapaKTeP peaKLMi KIIETOYHOTO

o5 metabonu3ma. JlaboparopHas pabota «/3yueHue 05
(bepMEHTATUBHOTO pacCHICTICHUS TIEPOKCHIA BOJOPOIa '
B PACTUTEIHHBIX U KUBOTHBIX KIIETKAX)

26 benku-akTHBaTOPHI U OENKU-UHTHOUTOPHI

27 ABTOTpOGHBIN TUTT OOMEHA BEIIECTB

28 ®oToCHHTE3

29 XemocuHtes. Jlaboparopras padota «CpaBHEeHHE 05

nporeccoB (POTOCHHTE3a U XEMOCHHTE3a»




AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl.

30 JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB
OpO’KEHUS U JABIXaHUSD)

31 AdpoOHBIE OpraHU3MBbl. JTaIbl JHEPTETHYECKOTO
oOMeHa

39 DHeprus MeMOpPaHHOTO rpajiueHTa NpoToHOB. CUHTE3
AT®: pabora mporonHoit ATdD-cuHTa3bI

33 Peakuuu MaTpuuHOro CUHTE3a

34 Tpanckpunius — marpuuHbiii cuaTe3 PHK

35 Tpaucasus u e€ Tarbl

36 KoaupoBanue amunokucior. Pons pubocom B
OounocunTe3e OenKa

37 Opranuzanus reHoMa y mpoKapuoT U 3yKapuoT

38 MonexymnsipHbIe MEXaHU3MBbI YKCTIPECCHU T€HOB Y
IYKapHOT
Bupycsl — BHekIIeTOUHBIE (DOPMBI KU3HH U

39 oOnuratHble napazutel. [IpakTuueckas pabota 0.5
«Co3aHue MoJIeH BUpyca»

40 BI/IpyCHLVIe 3a00JIeBaHUS YEIIOBEKA, )KUBOTHBIX,
pacTteHui

41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE

42 JKU3HEeHHBIN UK KIETKU

43 Matpuunslii cunte3 JTHK

44 Xpomocomsl. JlabopaTopnas pabdora «3yuenue 05
XPOMOCOM Ha TOTOBBIX MHKPOIpEapaTax»

45 JleneHue KJIETKM — MHTO3
Tunsl kneTok. KapruoknHes3 U HTUTOKUHES.

46 JlaGopaTtopHnas pabota «Habnrogenne MuTo3a B KJieTKax 05
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX '
MUKpOIIpenaparax)»

47 Perynsiuus »Ku3HEHHOTO LIMKJIA KIIETOK




48 Opranusm Kak eInHOe 11eJI0e 1

49 Tkanu pacrenuii. JlJabopartopHas pabora «3yueHue 1 05
TKaHEel pacTeHui»

50 TkaHu )XKHBOTHBIX U YesoBeka. JlaboparopHas paboTa 1 05
«3yueHne TKaHel KUBOTHBIX)» '

51 Opransl. CucreMsl opranos. Jlaboparopras pabota 1 05
«/3y4yeHnne opraHoB IIBETKOBOT'O PACTEHUS» '

52 Ormopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [TutaHue opraHu3MoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX. [IHIeBapuTenbHAS 1
cUCcTEeMa YeJIoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U UEJIOBEKA

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucremMa Mo3BOHOYHBIX )KUBOTHBIX U 1
YyesoBeKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cucrema yenoBeka 1

63 Pa3npaxuMocTs U perynsinyst y OpraHu3MoB 1

64 I'ymoparnbHast perynsius 1 SHIOKpUHHAs CHCTeMa 1
KUBOTHBIX U YeJIOBEKa

65 DopMBI pa3MHOXKEHHST OPTaHU3MOB

66 [TonoBoe pazmHOXkeHUE 1

67 Meiio3
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX

68 kietok. JJaboparopHas pabora «M3yueHue cTpoeHus 1 0.5
MOJIOBBIX KJIETOK Ha FOTOBBIX MUKpOIpenapaTax»»

69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3 1




70 3akyagKka OpraHoB U TKaHEH U3 3apO/bIILIEBBIX JIUCTKOB 1
Poct u pa3BuTue xxuBoTHBIX. JJaboparopnas pabota

71 «BpIsBIEHNE TPU3HAKOB CXOCTBA 3apPOJIBIIICH 1 0.5
MO3BOHOYHBIX JKUBOTHBIX)

Pa3zmHuoxenue u pa3Butue pactennid. JlaboparopHas

72 pabota «CTpoeHHE OPraHOB Pa3MHOKECHHSI BBICIIIAX 1 0.5
pacTeHui»

73 Hcropust cTaHOBIIEHUS ¥ PA3BUTHS TEHETUKH KaK HAyKH 1
OcCHOBHBIE IOHATHS U CUMBOJIBI T€HETUKH.

74 JlaGoparopHas pabota «Jlpo3oduina kak 00BEKT 1 0.5
TCHETHUYECKUX HCCIICTOBAHUI
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.

75 Monorubpuanoe ckpemuBanue. [Ipaktuueckas pabota 1 05
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO '
CKpEIIUBaHUS Y TPO30(HIhI"

76 [{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO 1
CKpEIIUBaHUSA

77 AHanuzupyroiiee ckpeuuBanue. Hermonnoe 1
JIOMHHHPOBAHHE
Jurubpunnoe ckpemuBanue. [Ipaktuueckas pabota

78 «M3ydyeHne pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y 1 0.5
JpO30(UITBI»

79 [{uTonoruyeckrie OCHOBBI AUTHOPUIHOTO CKPELIUBAHUS 1

80 CreryieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eneruka mona 1

83 I'enoTun kak 1eJI0CTHAs CUCTEMA 1

84 I'eHeTMYECKUI KOHTPOJIb PA3BUTHSI PACTEHUN, 1
JKUBOTHBIX H YEIIOBEKA

85 M3MeHYnBOCTh NPU3HAKOB. BHUIbI N3MEHUHBOCTH 1

86 MonudukarmonHas "3MEHYHBOCTh




BapuauvoHHbIN psig U BapUALIMOHHASL KPUBAs.
JlaboparopHas pabota «lccrnenoBanue

87 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON N3MEHUYUBOCTH. 0.5
[TocTpoenue BapHallMOHHOTO psifia U BapUAIMOHHOM
KpUBOW»
88 I'enorunuueckas usmeHunBoctb. KomOunarupHas
W3MEHUYUBOCTH
MyranuonHast u3MeH4YUBOCTb. [IpakTuyeckas pabora
89 «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX 0.5
MUKpoOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca.
DONUreHeTHKa v SITUTeHOMUKA
01 I'enernka yenoseka. [IpakTuueckas pabora 05
«CocTtaBneHue 1 aHajau3 PoAOCIOBHOIN '
92 Metoabl METUIIMHCKON T€HETUKHI
03 3HaueHUe METUIIMHCKON TeHETHKHU B MPEJOTBPAIICHUN
Y JICYCHUH TeHETHYECKUX 3a00JIeBaHMI yenoBeKka
OcHoBHbIE TOHATHS cenekiuu. JlabopaTopHas padbora
94 «M3yueHune copToB KyIbTYPHBIX PACTEHUH U TIOPOJ 0.5
JIOMAITHUX KUBOTHBIX)
95 Mertoasl ceneknoHHOM padoThl. JlabopaTopHas pabora 05
«/3y4yeHne MEeTOIOB CEEeKIINH PACTECHHI» '
96 JlocTrxkeHHs CeNeKIUU PaCTEHUN U )KUBOTHBIX.
[Tpaktuyeckas pabora «IIpuBuBka pacTeHuil»
97 CoxpaHeHue, n3ydeHHe 1 UCIIOJIb30BaHIE TCHETHIECKUX
pecypcos
bruoTtexHonOrNs Kak HayKa U OTPacib MPOU3BOJICTBA.
98 [TpakTraeckas padota «M3ydeHrne 00ObeKTOB 0.5
OMOTEXHOJIOTHI
99 OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM OMOTIOTHI
100 XpoMOCOMHast 1 TeHHAsI MHKEHEPHUS




101 MeaunuHcKue OMOTEeXHOIOTUU 1
102 PesepHbrii ypok. [ToBTropenue, o6o01eHue, 1
cUCTeMaTH3aIlHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaunmenoBaHue pa3je/ioB U TeM IPOrpaMMBbI KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 3apokJeHIe U pa3BUTHE IBOJIIOLMOHHBIX MIPEICTABICHUI B 4
Ounonoruun
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 11 2
3 MaxkposBooIus u e€ pe3yiabTaThl 3
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 14 1.5
) [IpoucxoxaeHne yeaoBeKa — aHTPOIMOTEHE3 9 1
5 DKoJorusi — HayKa 0 B3aUMOOTHOILIEHUSX OPTaHU3MOB U 3 05
HAJOPTaHU3MEHHBIX CUCTEM C OKPY)KAroIIel cpesoit '
Opranu3Msbl U cpesia 0OUTaHUs 7 1.5
DKOJIOTUS BUJIOB U MOIMYISAUN 3 0.5
9 DKoJoTHs CO00IECTB. DKOJIOTHIECKUE CHCTEMBI 8 0.5
10 buocdepa — rimobanpHas sxocucrema 3
11 YenoBek u OKpyKarolas cpena 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 7.5
11 KUIIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kowurtp. IIpakr. bp
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
pao. Pao.
pecypcsl
Pa3nes 1. 3apoxkaenne u pa3sBuTHE IBOJTIONHOHHBIX 4
npeacTaBjJeHuii B 0M0JI0THH.




OposmonnonHas teopus Y. Jlapsuna 1
JBrokyiue cuiibl 3BOJIIOIMU BUAOB 110 Y. [lapBUHy 1

3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIIM 1
oTbop

4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMU 1
Pa3nen 2. Mukpo3BoJIIOLMS U €€ pe3yabTaThl 11
Mukpo3Botonus 1 €€ pe3yabTaThl

5 DTarbl SBOIOIMOHHOTO MPOIIecca: MUKPOIBOIIOIUS 1 1
MaKpO3BOIIOIUS

6 [Monmynsauus — 3neMeHTapHast €AMHUIA YBOTIOLIMT 1
3akoH reHeruueckoro pasHoBecus Jxx. Xapau, B. BaiinGepra.

7 JlaboparopHas paboTa «BbIsIBIICHHE U3MEHYUBOCTH Y 0COOEH 1 0.5
OJIHOTO BUAA»

3 DOnemeHTapHbIe (hakTOPbI 3BOOLUU. DDPEeKT ocHOBaTES. 1
OddexT OyTHIIIOYHOTO TOPIIBIIIKA

9 Murpanuu. M3onauuu nonyasuuii: reorpaguyeckas, 1
Ononoruveckas

10 EctecTBeHHbII 0TOOP — HaNpaBISIOMIMN (aKTOp IBOITIOIUN 1
IlonoBoii oT60p
[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3ybTatr

11 MUKposBostonu. JlaboparopHas pabota «M3ydyenue 1 0.5
apoMop(}030B U UAN0AANITAIIUIN Y pACTEHUIN U JKUBOTHBIX)

[Tpumeps! pucnocoOaeH y Opranu3MoB: MOp(doIoruueckue,

12 ¢duznonoruueckue, OHOXUMUIECKHE, TOBEIEHYECKHE. 1 05
JlaGopatopHas pabota «IIpucnocoGneHus OpraHu3MoB U UX '
OTHOCHUTEJIbHAS 11€7I€CO00Pa3ZHOCThY»

13 Bun, ero kputepun u crpykrypa. Jlaboparopnas padora 1 05
«CpaBHeHHE BHJIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO» '

14 CrtpykTypa B 1




Bunoobpa3oBanue kak pe3ylnbTaT MUKpO3BotoLnH. CBs3b

15 MUKPO3BOIIOIUHU U STTUAESMUOIOTHH 1
Pa3nes 3. Makpo3Bo/ilonus 1 ee pe3yJibTaThl 3
16 Maxkposomonus. [Taneonronornueckue u 6uoreorpadpuyeckue 1
METO/IbI U3YYECHHUSI SBOIOIIH.
DOMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(OJIOTHUECKHE,
17 MOJICKYJISIPHO-TeHETHYECKHEe, ONOXMMHYECKIE U MaTeMaTHYeCKHe 1
METO/IbI U3YYCHHSI SBOTIOIIUN
18 OO01mre 3aKOHOMEPHOCTH JBOJTIOIIHH. 1
Paznea 4. [Ipoucxoxaenue U pa3BuTHe )KU3HA HA 3emJie 14
19 HayuHble runoressl IpoOUCX0XKIEHUS KU3HU Ha 3emiie 1
20 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUH KU3HU 1
21 OcHoOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIUU 1
22 ['unoTe3sl 3apoXKACHUS )KU3HU 1
Ucropus 3emnu u meroasl e€ nzydenus. Jlaboparopnas padora
23 «V3ydeHune u onrcaHNe NCKOTTAEMBIX OCTaTKOB APEBHHUX 1 0.5
OpPTraHU3MOB»
24 HauanbHbie 3Tansl OpraHnyecKoi 3BOTIOLINT
25 OBOIIOLUS DYKApUOT
OCHOBHBIE TaITbl YBOJIOINH PacTUTENHFHOTO Mupa. [IpakTrueckast
26 pabota «M3y4ueHne ocOOEHHOCTEH CTPOCHHUS PACTCHUH pa3HBIX 1 0.5
OTJIETIOB)
27 OCHOBHBIE 3Tarnbl 3BOIIOLUN )KUBOTHOTO MUpa 1
28 OBoronus )KUBOTHBIX. [IpakTnueckas pabora «M3yuenue 1 05
0COOEHHOCTEH CTPOCHHS TO3BOHOUHBIX KUBOTHBIX) '
29 Pa3BuTHe xu3HM Ha 3emIie 1o 3paM U nepuoaaM. MaccoBbie 1
BBIMUPAHUS — YKOJOTHYECKHE KPU3UCHI TIPOIILIOTO.
30 CoBpeMeHHBIH 9KOIOTHYECKUI KPU3HUC, €r0 0COOEHHOCTH 1
31 CoBpeMeHHas CHCTeMa OPraHUYECKOTO TPOILIOro




32 OCHOBHBIE CHCTEMaTHYECKHE IPYIIITBI OPraHU3MOB 1
Pa3nen — 5. IIpouncxoxaeHue yea0Beka — aHTPOINOreHe3 9

33 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE 1

34 PazButre npeacraBiaeHui 0 MPOUCXOKICHUH YEIIOBEKA 1
Mecro yenoBeka B CUCTEME OpraHu4ecKkoro Mupa. JlaboparopHas

35 pabota «/3yueHne ocoOEHHOCTEH CTPOSHUS CKeJleTa YeJI0OBeKa, 1 0.5
CBSI3aHHBIX C IPAMOXOKICHUEM)

36 JIBHOKyIIHEe CHITBI aHTPOTIOTEHE3a 1

37 CooTHolleHne ONOIOTHYECKUX U COLMANIBHBIX (DAaKTOPOB B 1
aHTpOIIOreHe3e

38 OCHOBHBIE CTaJU1 aHTPOIOIreHE3a

39 [TaneoreHeTrka u maaeoreHOMHUKA

40 OBOJIIOLIMS COBPEMEHHOTO YEJIOBEKa

a1 UYenoseueckue pacsl. [Ipaktuueckas padora «3yuenue 1 05
HKOJIOTHYECKUX aTaNTaIli YeTOBEKa»
Pa3nes — 6. IkoJ10rusi — HayKa 0 B3aHMOOTHOLICHUSIX
OPraHHM3MOB M HA/IOPTAaHNU3MEHHBIX CHCTEM € OKPYKarowiei 3
cpenoit

42 3apoKAEHUE U Pa3BUTHE DKOJIOTUU 1

43 Mertoasl skonoruu. JlabopatopHas pabora «/3ydeHue MeTo10B 1 05
HKOJIOTHUECKUX HCCIICTOBAHMID

44 3Ha4yeHne SKOJOrMYECKUX 3HAHUM IS YeJIoBeKa
Pa3znen — 7. Opranu3mbl U cpea o0UTAHMS. 7

45 Okonoruyeckue HakTopbl
Abuotnueckue ¢pakTopbl. CBET KaK IKOJIOTUYECKUHN (aKTop.

46 JlaGopatopHas paboTa «BpIsgBiIeHHE TPUCTIOCOOICHUN OPTaHU3MOB 1 0.5
K BJIMSIHUIO CBETa»

47 Abuotnueckue pakropsl. Temneparypa Kak 3KOJIOTHUEeCKHUM 1 05

daktop. JJaboparopHas padoTa «BeIsBIeHNE MPUCTIOCOOICHUMA




OpPraHU3MOB K BIIMSHHUIO TEMIIEPATYPBD»

AbGuotnueckue ¢akTopbl. BraxHOCTh Kak 9KOJOTHYECKH (pakTop.

48 JlaboparopHas paboTa « AHATOMUYECKUE OCOOCHHOCTH PacTCHUN 0.5
U3 Pa3HBIX MECT OOMTAHUS
49 Cpenpl 00uTaHUs OPraHU3MOB.
50 Buonornueckue putmsl . JKu3HeHHbIE (OPMBI OPraHU3MOB
51 buotnueckue pakrops! .3HaUCHUE OMOTHYECKUX B3aUMOICHCTBUM
JUISI CYILIECTBOBAHUSI OPIraHU3MOB B cpefie OOUTaHus
Pa3nen — 8. DkoJiorusi BUA0B U MOMYJISIIHIA.
DKOJOTUYECKUE XapaKTepUCTUKU nomynsauuu. OCHOBHBIE
59 MOKA3aTeJH MOMYJISIIINK: YUCIICHHOCTb, IJIOTHOCTh, BO3PACcTHAS U
MI0JIOBAasi CTPYKTYPa, PO’KIAEMOCTb, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIAN
53 DOxkonoruyeckas Huiia Buaa. JlaboparopHas padora 05
«[IpucmocobyieHnst CeMsiH PaCTEHHI K PACCEICHUIOY '
54 Bua xak cucrema nonynsiuit
Paznen — 9. Dxosorust cooduiecTB. IKOJIOrHYECKHE CUCTEMBI.
55 Coo011ecTBO OpraHu3MoB — OHOIIEHO3
DKocucTeMa Kak OTKpBITas cucreMa. [IpupoIHbIe SKOCUCTEMEI.
56 DKOCHUCTEMBI 03€p U PEK, MOpEH U OKEaHOB TYHJIP, JIECOB, CTEIICH,
MyCTBIHb. AHTPOITOT€HHBIC YKOCUCTEMEI.
57 KpyroBopoT BemecTB 1 MOTOK YHEPTHH B SKOCUCTEME
58 OCHOBHBIE TIOKAa3aTeJIA IKOCUCTEMBI. DKOJIOTHUSCKHUE TTUPAMHU/TBI
59 V3MeHeHusT COO0IIeCTB — CYKIICCCHH.
60 Ypboskocucremsl. [Ipaktudeckas padbota «/3ydeHne u onrcanue
ypOOIKOCUCTEMBI»
61 3aKoHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aMMO/ICHCTBUMA
OpPTaHW3MOB B 3KOCHCTEMAX
62 MexaHu3MBbl BO3AECUCTBUS 3arpsI3HEHUM pa3HbIX TUIIOB Ha




CyOOpraHM3MEeHHOM, OPTaHU3MEHHOM, TIOMYJISIIIUOHHOM U
SKOCUCTEMHOM YPOBHSX

Pa3nen — 10. buocdepa-riaodaabHas 3KocucTeMa. 3
63 buochepa — obmermmanerapHas o6onouka 3eMiau 1
64 Yuenne B. U. Bepranckoro o 6uocdepe 1
65 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEphI 1

Pa3znen — 11. YennoBek u oxkpy:xaionias cpeaa. 3
66 KpyroBopoTsI BeliecTB U OMOreOXUMHUECKUE ITUKIIBI 1
67-68  Pe3seps. 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHHUKA

* buomorus, 10 - 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonor A.M. u npyrue /Ilox pen. Ilaceunmka B.B., AkmuonepHoe o01iecTBo
«M3narenbcTBO «lIpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

) A.1IO0.Monnera. A.B.Topranos. buosnorus B cxemax u tadimmax 9KCMO Mocksa. 2012 T.
I'. U. Jlepuep. buonorus. [lonasiii cripaBOYHUK Jyist TOATOTOBKH K EI'D.

Zoologia_v_tablitsakh_Rezanov.pdf
HETPOCOBA U TEPEMOB. 10 KJI.pdf
HNETPOCOBA u TEPEMOB. 11 KJI.pdf

EI'D 2020. MTPUJIEXKAEBA 30 BAPUAHTOB.pdf
OTBETHI TPUJIEXXKAEBA 30 BAPUAHTOB.docx

IMMMEHOB IMOCOBUE.doc

UMEHOB. IIOJHBII KYPC..pdf
EI'D 2020 JIEPHEP.pdf

KOTIKOVA_SALENKO EGE-2020.pdf
POXJIOB 2020 B O/THOM.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. BiologyLib.ru: Butdaunoreka nmo ouogornu KHUry, SHIMKIONEIMH M HOBOCTHBIE CTATHU: MCTOPHS OWOJIOTHHM, T'€HETHKA, OMOMH)KEHEPHS,
OMOHHKA, MOJIEKYJISIpHAs OWOJOTHs, IaJe0o0HOJIOTHS, SK300MOJOTHs, PaguoOHOJIOrHs, ILMTOJOTHS, MHKPOOMOJIOTHs, ITapa3uTH3M, CUMOHO3,
HOMEHKIATypa.

. PaleontologyLib.ru: ITajaeonTonorus bubinoreka o najaeoHTOJIOTHHA: UCCIEAOBAHNS NAaJCOHTOJIOINYECKIUX HAXOM0K M BBIBOJBL, CACIaHHbIE
y4YEHBIMU, OMOJOTHYECKast DBOJIIOIINS, aJIe000TaHNKA, [TAJIE0300JI0IHs, MAJIE0AHTPOIIOIO M, HAJEOKIMMATOJIOI U, TaJE€0IKOIOTHSL.

° Genetiku.ru: Buoanorexka o reseruxke CTarbl M KHUTH O T'€HETHKE: MOJIEKYIISIDHBIE OCHOBBI N€HETHKH, N€HHAs MH)KEHEPHUs, MEIUIIMHCKAs
T€HETHKA, TEHETHKA B PACTEHUEBOICTBE M JKHBOTHOBOJICTBE, KOCMHYECKAs T€HETHUKA.

° AnFiz.ru: Anaromuss u_ ¢usnojornsa _vejoBeka KHUIMM 10 HOPMalnbHOM M NATOJOTMYECKOM aHATOMUU W (DU3HOJOTHH _YEIOBEKA.
3aHMMAaTeNbHbBIE CTATEU O COBPEMEHHBIX MCCIEA0BAHUIX YEIOBEYESCKOIO TEIA.

. PlantLife.ru: PacTenusi - CTaTbU M KHUTM O BUAAX PACTEHUN, UCCIEAOBAHUIX, DBOIIOLMH, MAJIEOHTOIOTMYECKUX M3BICKAHUAX, DKOJIOTHUYECKUX
HHIIIaX, CHMOMO3€ pacTEHNI 1 OMOHHUKE.

° Gribochek.su: Buoanorexa o rpudax Buibl cbe100HBIX M SAOBUTHIX I'prO0B. XUMHUYECKUH COCTaB. Y CBOSIEMOCTb M JIMETHYECKHE CBOMCTBA
rpuboB. Coop u cannurapHasg s3xcueprusa rpudos. Crmocobs! xpanenns. KyauHapHble peLEnThl IPUTOTOBIEHNS TPHOOB.

° VoLiMo.ru: Bu6Jmorexka 0 BOAOPOC/IAX, JUINAWHUKAX U M0OX000pa3HbIX CTaTby M KHUTH: OUOJIOTHsI, MCCIENOBAHUs, UCIOJIL30BAHUE B
MIPOMBIIUIEHHOCTH, DHEPIETUKE, MEANITNHE U KYINHAPUH.

. AnimalKingdom.su: Mup KHBOTHBIE - CTATbU U KHUTH O YKHBOTHBIX: NMPOUCXOXKJICHUE KH3HH, SBOJIIOIMOHHBIN MPOIECC, OMMCAHUS BUJIOB,
OHMOHHUKA, HUCCIIEIOBAHNA 0COOEHHOCTEH, SKOJIOTHYECKHE poOIeMBI



https://vk.com/doc182592958_565434807?hash=yi79Bb8cbEIdu7S52bedraZVVmsEoSpDLe7SIjQ2pDD&dl=Fw2egISZGyFOzWJQshTZBhzZfvrtPMv15PhLYs5n9gD
https://vk.com/doc182592958_565416290?hash=WJ4t51XCC5067AodMPpWpwaQ4zBmFIZpeqU2rUtXQA0&dl=bePDciQJBfZM3olzbeTmPrKjeK3KGWf5R9y8typj2Zg
https://vk.com/doc182592958_565415475?hash=CbcEzAGi5hIlCHnmSudWOP9dd84jmhbxD2J3BwUlfW8&dl=UnTGjBiTZKcZLpuLpg2OicmuBy9nerY5StlyVNLiFQ4
https://vk.com/doc182592958_561155998?hash=w92Q93jFg6mU5oCyw5VNvgM26wMOvCkSagYza8WmyRs&dl=wMAXAzwfFHMwTxBIAIf3yGQNhzKOFXv6KQf3GYJgaQD
https://vk.com/doc182592958_559398685?hash=NOWUqDYy6AZFUzzZQTSAoIBUJxX5oizde2hwtWW4irc&dl=OzryjllL2pZzPsL9BNKP5wsvxMaQV8OmLgYMhBppnDT
https://vk.com/doc182592958_554270942?hash=zf4qX47UGLPvi9HzInkC6xTyCCBuX13B2Z7hdQtsjgw&dl=gx1RUaR4zrEPZ2Gd1iZOcALrZtwK4eBZca9cBux5hiz
https://vk.com/doc182592958_554270947?hash=37ZZlKIEz32rQEEY7tWMxzZeYM7NWsmtHMbNX9LLKtH&dl=x67LExRPF5GRa8wWfi38GQ1qKRvYeZGFtBa6F05ONPg
https://vk.com/doc182592958_552143847?hash=bBvVKh9jRg5xklFyodf6XMPk75PRduuHW08xMOzP2Zc&dl=c1atdJ1bcQAnhbeJuMPpqALvlmZuYpwX6PEYkWc3zXH
https://vk.com/doc182592958_552143858?hash=fPvHfVHRcJZ9ZzJUEsRYZEuHlNGXVDAhccKC403sjao&dl=zsXVPQ7Y1kAAUdZlYpZyWbEauLUD3mhuRYuzMSZWaik
https://vk.com/doc182592958_550782042?hash=UerhARxsNrGeXlgVzZU5bRsjHYjYNkEhwJ6MzOlDLGL&dl=JWvhQwT4s2PEPXs3pzKju9MaJSG7XwDlxm0IUZaYhVL
http://biologylib.ru/
http://biologylib.ru/
http://biologylib.ru/
http://paleontologylib.ru/
http://paleontologylib.ru/
http://genetiku.ru/
http://genetiku.ru/
http://anfiz.ru/
http://anfiz.ru/
http://plantlife.ru/
http://plantlife.ru/
http://gribochek.su/
http://gribochek.su/
http://volimo.ru/
http://volimo.ru/
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