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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - OMOJIOTHS) HA YPOBHE CPEIHEr0 0OIIero
oOpa3oBanmus pa3paborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®I'OC COO, Konuenuuu npenonasanus yuyeOHoro npeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

VYuebnsiii npenMer «buosorus» yriyonéaHoro ypoBHs uzydeHus (10—11 kiacchl) sSiBIseTCS OJIHUM
U3 KOMIIOHEHTOB mpenMeTHOH oOmact «EcTecTBeHHO-Hay4Hble NpeAMeThl». COrIacHO TOJIOKEHUSIM
@I'OC COO npodunbHbIe yyeOHBIC TPEIMETHI, U3ydaeMble Ha yrIIyOJEHHOM ypOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnman  00ydeHUsT Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs W IPU3BAaHBI 00ECIICUUTH
MIPEEeMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPETHUM OOLIMM, CPEAHUM MPOPECCHOHATBHBIM U BBICIIUM
obpazoBanueM. B TO ke BpeMs KaXIblii U3 3THX y4eOHBIX NMPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHHe O00pa30BaTENbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOMIMX 33/a4, CBSA3aHHBIX C
npodopueHranueil 00yJarIUXCcs U CTHUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOW o001acTh Hay4yHOTO
3HAHUS, CBA3aHHOTO C OMOJIOTHEN, METULIMHOM, SKOJIOTHEH, ICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamerty "buonorus" naér npeacraBieHue O UENH U 3a/ladyaX U3YYCHUS
yaeOHoro mpenMera «buornorus» Ha yriayOnEHHOM YpOBHE, OIpeaesseT o0si3aTelbHOe (MHBAapHUAHTHOE)
MPEeIMETHOE COJIep’KaHue, €ro CTPYKTYpUPOBaHUE MO paslielaM U TeMaM, paclpeelieHHe Mo Kiaccam,
PEKOMEHIYeT TMOCIEN0BaTeIbHOCTh HM3y4EHHUS Y4eOHOro Marepuaiga C Y4ETOM MEXKMIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOywarommxcs. B
nporpaMMe 1Mo OHOJIOTMH pea30BaH IMPHHLUI MPEEMCTBEHHOCTH C HM3Y4YCHHEM OHOJIOTHMH Ha YpPOBHE
OCHOBHOTr0 0011ero o0pa3oBaHusi, Oiarogapss 4eMy HIpOCMaTpUBAETCS HANpPaBICHHOCTh Ha IMOCIEIYIOIIee
pa3BuTHE OHMOJIOTMYECKMX 3HAHWNA, OpPUEHTUPOBAHHBIX Ha (OopMHpOBaHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJIEHUS, IPEACTaBIEHUI O 3I0pOBOM 00pase *HU3HU, HAa BOCIIUTAHUE
OEpeKHOTO OTHOIICHUS K OKpYXKarolled MpUpoaHOU cpene. B mporpamme 1o OMOIOTHHM TakKe MOKa3aHbI
BO3MOKHOCTH ydueOHoro npeamera «buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k miiaHUpyeMbIM
JTUYHOCTHBIM, METaNpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM OOy4deHUs U B (OPMHUPOBAHHUU OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHON JEATENLHOCTH 00YYaIOIIKXCS TI0 OCBOEGHHUIO COJIEPKAaHUS OMOJIOTHYECKOTIO
o0pa3oBaHMs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHuUs.

VYuebnsiii mnpeamer «buonorus» Ha ypoBHE CpeaHEro o0miero o0pa3oBaHUS —3aBEpIAeT
Ouosiornyeckoe oOpa3oBaHHME B HIKOJE W OPUEHTHPOBAH Ha pacUIMpeHHe U YIIIyOJieHHE 3HaHUM
o0yyJaroImuxcs O >KUBOW NPHUPOJE, OCHOBaX MOJIEKYJIAPHOM M KJIETOYHOH OHOJOTMM, 3MOPHUOIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTMH, SBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTHH.

N3ydenne yueGHOro npeamera «bruosorus» Ha yriyOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha MOJATOTOBKY
o0yJaromuxcs K MOCIeIyIOUEMY MOITYYeHHUI0 OMOJIOTHYECKOro 00pa3oBaHMsA B By3aX M OpraHH3alMAx
cpeaHero mpodeccuoHadbHOrO  oOpa3oBaHMs. (OCHOBY €ro COJAEp)KaHUs COCTaBISET CHUCTeMa
OMOJIOTHYECKUX  3HAaHWH, TOJYYEHHBIX TIPU  H3YYEHUH  OOyJarOIIUMHUCS  COOTBETCTBYIOIINX
CHUCTEeMAaTUYECKUX pa3JielioB OMOJIOTUU Ha YPOBHE OCHOBHOrO oOiiero oodpasosanus, B 10—11 knaccax stu
3HAaHUS TOJY4aloT pa3BUTHE. Tak, paclIMpeHbl M YIayOJieHbl OHOJOrMYecKHe 3HaHHUS O pACTeHHUSX,
KUBOTHBIX, TprOax, OAaKTEpUsAX, OPraHU3ME YeoBeKa, OOIUX 3aKOHOMEPHOCTSAX KU3HH, JOMOJIHUTEIBHO
BKJIIOUEHBl OMOJIOTMYECKHE CBEJEHUS MPHUKIAJHOTO U IOHCKOBOIO XapakTepa, KOTOPHIE MOKHO
UCIIOJIb30BaTh KaK OPUEHTHPHI Ui TMOCIeAyIouiero BbiOopa mnpodeccur. Bo3mokHa Takke HMHTErpanus
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOUIMMHU 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOUIMMHUCS MPH U3yYCHUU
(bu3MKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buosnorusa" oTpakaeT CHUCTEMHO-YPOBHEBHIH H
SBOJIIOLIMOHHBINA MOAXOAbI K U3ydeHHto Ouosoruu. CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHbIe JIsi KHUBBIX CHUCTEM pPa3HOI'O YPOBHS OpPraHM3allid, SBOJIIOLMU OPraHUYEeCKOr0 MHpa Ha
3emiie, COXpaHEHHS OMOJIOTMYECKOTO pa3HooOpasus miaHeTsl. Tak, B 10 kimacce M3ydaroTCsi OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOrHH, SMOPUOJIIOTMM U OWOJIOTMM Pa3BUTHSA, T€HETHKH U CEJEKIIHH,



OMOTEXHOJIOTHM M CHHTETUYECKOW OHMOJIOTHM, aKTYaJIM3UPYIOTCS 3HAaHM OO0ydJalomwuxcs Mo OOoTaHUKeE,
300JI0THH, aHATOMHH, (PU3HOIOTUH uenoBeka. B 11 kimacce M3y4yaroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U y4eHHue 0 buocdepe.

YueOubiii npeamer «buonorus» mpu3BaH 00ECHEYUTh OCBOCHHE OOYYAIONIMMUCS OHMOJIOTHYECKUX
TEOpPHUH U 3aKOHOB, UJEH, IPUHIUIIOB U MPaBUJI, JIEKALIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAayYHOH
KapTUHbl MHpa, 3HaHUIl O CTPOEHUH, MHOIOOOpa3MM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJIALUH,
OMOIICHO3a, HKOCHCTEMBI, O BBLIAIOIINXCA HAYYHBIX JIOCTUKECHHUSAX, COBPEMEHHBIX HCCIECJOBAHUAX B
OMOJIOTUH, TPUKIAJHBIX ACHEKTaX OMOJOTHYECKHX 3HAHWHU. [l pasBUTHA M TOJAEp)KaHUS HHTepeca
o0yyaromuxcs K OMOJIOTUU HapsALy CO 3HAUYUTEIbHbIM 00BEMOM TEOPETUYECKOIO MaTepHasa B COJlEpKaHUU
IIPOrpaMMbl 110 OMOJIOTUH IPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTaHOBIJIECHHS U Pa3BUTHsI TOM MM UHOM
obmacT OHOJOTMM, BKJIAJOM OTEUECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEUICHHE Ba)KHEHIINX
OMOJIOTUYECKHUX U HKOJIOTHYECKUX MPOOIIEM.

Lenp wu3yuyenus ydeOHoro mnpeamera «buonorus» Ha yriyOln€HHOM YpOBHE — OBJIaJIEHUE
00y4aroIUMUCs 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHAJIBHON OpraHU3aLMy KUBBIX CUCTEM Pa3HOTO PaHra u
npuoOpeTeHne yMEHUH HCIOJIb30BaTh 3TH 3HAHUS B (DOPMUPOBAHMM MHTEpECa K OINpeNeNEHHOW 00JIacTH
npoeCCUOHATLHON JIEATENIFHOCTH, CBS3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBelNeHHs IS
IIPOAOIKEHHS OMOJIOIMYECKOr0 00pa30BaHMsL.

JlocTwkeHue Lenu u3ydeHus ydyeOHoro mnpeamera «buosnorus» Ha yriiyOin€éHHOM — ypOBHE
o0ecrieYnBaeTCs peIIeHUEeM CIeTYIONUX 3a/au:

OCBOCHHE 00YJAIOIIMMUCS CHCTEMbI OMOJIOTUYECKIX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHUSX,
KOHIIETILMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W MpaBWIaX, COCTABIAIOLUIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYI0O KapTUHY MHpa; O CTPOEHHM, MHOrooOpasMM M OCOOEHHOCTSAX OMOJOTHYECKUX
cucteM (KJEeTKa, OpraHu3M, MOMYJsLMs, BHUJ, OuUOreoleHo3, 6uocdepa); 0 BBIJAIOUIMXCA OTKPHITHSAX U
COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOyYaroIuXcs ¢ MEeTOJaMM I103HaHUS >KUBOM NPUPOABI: HCCIEI0BATEIbCKUMHU
METOAaMU OMOJIOTHUECKUX HayK (MOJEKYJISpPHON M KIETOYHOH OHOJOruu, SMOPHONOTMHM U OUOJIOTHH
pa3BUTHSA, TEHETUKH U CEJIEKIIMU, OMOTEXHOJIOTUN U CUHTETUYECKOM OMOJIOTUH, TAJIEOHTOJIOTUH, 3KOJIOTHH);
METOJIaMU CaMOCTOSITEJIBHOTO IMPOBEJIEHUSI OMOJIOTMYECKUX MCCIEI0BaHUN B JIAOOPaTOpUM M B MPHUPOAE
(HabnroieHMe, U3MepeHne, SKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIa/IeHUe OOYYaIOIIMMUCS YMEHHUSIMHU: CAMOCTOSITENIbHO HAXOUTh, aHAJIU3UPOBATh M UCIOJIb30BATh
OMOJIOTUYECKYI0 MH(OpPMAIIMIO; TOJIb30BAThCSI  OMOJIOTHYECKON TEPMUHOJIOTHEH U CHUMBOJIMKOI;
YCTaHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTMM M COLMAIBbHO-3KOHOMHUYECKMMM U 3KOJIOTHYECKUMU
npobjeMaMy YeI0BeYeCTBa; OLEHUBATh MOCIEICTBUS CBOCH JIESITEIBHOCTH 110 OTHOILIEHHUIO K OKPY)KaIOIIeH
NPUPOJHOM cpefe, COOCTBEHHOMY 3I0POBBIO U 3JI0POBBIO OKPYXAIOIIMX JIIOJei; OOOCHOBBIBATH U
coOmoaTh Mepbl NPOGUIAKTUKYA HHQPEKIMOHHBIX 3a00JieBaHUN, NpaBuia IOBEIACHHUS B MPUPOAE U
oOecniedyeHns 0e30MacHOCTU COOCTBEHHOM )KM3HENEATEIbHOCTH B UPE3BbIUAHHBIX CUTYALUAX MTPUPOIHOTO U
TEXHOTEHHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00JacTH OMOJIOTHH;

pa3BUTHE Y 00Y4YaIOIIMXCS WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA
C BBLIAIOIIMMUCA OTKPBITUSIMM U COBPEMEHHBIMH HCCIIEIOBAaHUSIMU B OHOJOTHH, DPEIIAEMBbIMU €10
npobieMaMy, METOJOJIOTHEN  OMOJOTMYECKOro  MCCIEeIOBaHUS, MPOBEIACHHUS AKCHEPUMEHTAIbHbBIX
UCCIIEIOBAaHMM, PEIIeHUs] ONOIOTHYECKUX 3a/1a4, MOACTUPOBAHNUS OHOIOTHYECKUX 00BbEKTOB U MIPOLIECCOB;

BOCIIUTaHHE y 00YUYaIOIIMXCS [IGHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B IIEJIOM U K OTAEIbHBIM €€
00BEKTaM U SIBICHUSIM; (OPMHPOBAHUE SKOJIOTMYECKOH, T€HETHYECKONW I'PaMOTHOCTH, OOIIEH KYIbTYpHI
MOBEJICHUSI B IPUPO/IEC; MHTETPALIMU €CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpereHue  OOy4arOIIMMHUCS  KOMIIETEHTHOCTH B  PAallMOHAIBHOM  IMPHPOJOIOJIB30BAaHUU
(cobmromeHne MpaBU MOBENEHHUS B TNPHUPOJAE, OXpaHbl BUIOB, JKOCHCTEM, OHOC(EpbI), COXpaHEHUH
COOCTBEHHOTO 3JI0POBbBS U 3JI0POBBS OKPYKAIOITUX JIFOACH (COOMI0IeHNs Mep MPODUIAKTHKN 3a00IeBaHUH,
obecriedyeHne O€30IAaCHOCTH  JKU3HENEATEIIbHOCTH B YPE3BBIYAMHBIX CUTyallMsIX IPUPOAHOTO H



TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HMCIIOIh30BAHMS OMOJIOTMYCCKUX 3HAHWW M YMCHHM B TIOBCEIHEBHOM
KU3HH,

CO3/IaHHE YCIIOBHH JJIi OCO3HAHHOTO BHIOOpa OOYYAIOIIMMUCS WHAWNBUAYAILHON 00pa3oBaTeIbHOM
TPACKTOPHUH, CIIOCOOCTBYIOIICH TOCTeAyIoNeMy TPO(heCCHOHATFHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBHH
C MHJIMBHyaJIbHBIMHA HHTEPECAMH U MOTPEOHOCTSIMH PErHOHA.

OO11ee YnCiI0 YacoB, OTBEICHHBIX HA M3ydeHUE OMOJIOTHH Ha YIITYOJEHHOM YPOBHE CPEHET0 OOIIEro
obpaszoBanus, cocraBiseT 204 gaca: B 10 xmacce — 102 gaca (3 waca B Henemo), B 11 kimacce — 102 gaca (3
yaca B HEJIEIIO).

OT00p OpraHu3aMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHHUS OMOJIOTHHU OCYIIECTBISACTCS C y4ETOM
CHCIM(HUKNA €ro COACp)KaHUS W HAIMPABJICHHOCTH Ha IPOJODKEHHE OHOJOTHYeCKOro oOpa3oBaHHS B
OpraHM3aIMsIX CPEeIHETO MPOPECCHOHATHLHOTO U BHICIIETO 00Pa30BAHMS.

OO0s3aTenbHBIM YCIOBHEM NP 00yYeHHH OMOJIOTMHU Ha YriIyOJEHHOM YPOBHE SIBJISETCS MPOBEJCHHE
1a00paTOPHBIX M TPaKTHUECKUX paboT. Takke yuacTHe OOydYarOUIMXCS B BBINOJHCHHU IPOCKTHBIX M
y4eOHO-UCCIIEIOBATEIILCKAX PabOT, TEMAaTHKa KOTOPBIX ONPEICISAETCS YYUTEIEM Ha OCHOBE MMEIOIIUXCS
MaTCprUAIbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCJ'IOBI/If/'I.



COJEP/)KAHUE OBYYEHUA
10 KJIACC

Copepxanue NpPOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOOUT B IIPOBEPKY TOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'NMA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas wucTopus pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku M u3ydaemble MMM IpoOsieMbl. DyHIaMEHTaIbHbIE, NMPUKIATHBIE M ITOUCKOBbIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OHOJIOrMM B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa.
[Tpodeccun, cBszanHble ¢ Ouonorueil. 3HayeHHE OHMOJOTMM B TMPAKTHYECKOH JAEATEIBHOCTH YeJIOBEKa:
MEIMIIMHE, CEIBCKOM XO3SIMCTBE, IPOMBILIJIEHHOCTH, OXPaHE IPUPOBIL.

JdeMoHcTpamun

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apseii, . Menuaens,
B. U. Bepnanckwii, 1. I1. [1aBnos, . . Meunukos, H. U. Basuiios, H. B. Tumodees-PecoBckwuii, Jx.
Yorcon, ®. Kpuk, J. K. benses.

Tabnuue! u cxemsl: «CBsI3b OMOJIOTHH € IPYTUMHU HayKaMuy, «CucreMa OMOJI0rMUECKUX HayK».

Tema 2. /KuBble cucTeMbl M X H3yUYeHHE

XKusble cucTemMbl Kak IpeaMeT u3ydeHus Ouonoruu. CBOMCTBa JKHMBBIX CHCTEM: €IUHCTBO
XMMHMYECKOTO COCTaBa, IUCKPETHOCTb M LEJNOCTHOCT, CIIOXKHOCTb M YINOPSIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPTaHU3aLHsl, CAMOBOCIIPOU3BEACHHE, PA3APAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alvi KUBBIX CUCTEM: MOJEKYISPHBIM, KJIETOYHBIM, TKAHEBBIA, OpPraHU3MEHHBIM,
MONYJIALIMOHHO-BHJIOBOM, 3KOCHCTEMHBIN (OMOreoneHOTHYECKHIA), O6urochepHbIi. IIpoueccsl,
MIPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHbIE NpU3HAaKM XuUBOro. JKu3Hp kak (opMma CyliecTBOBaHMS
Matepun. Hayku, n3ydaromme *HUBbI€ CUCTEMBI Ha PA3HBIX YPOBHAX OpPraHU3aLUu.

N3ydenue xxuBbIx cucteM. Meronbl 6uonorndyeckoi Hayku. Habmoienue, n3Mepenue, SKCIepuMeHT,
cucremMarusanus, MeraaHann3. [IoHATHME O 3aBUCMMOW M HE3aBUCUMOW IiepeMeHHOM. llmanmpoBanue
skcnepumenTa. IloctaHoBka u mpoBepka runore3. HyneBas rumnore3a. Ilonstue BBIOOpKHM U €€
J0CTOBEpPHOCTh. Pazbpoc B Ouonornyeckux AaHHbIX. OLEHKa JIOCTOBEPHOCTH IOJIyUYEHHBIX Pe3yJIbTAaTOB.
[IpuunHbI HCKa)KeHUS PE3yIbTATOB HKCIIepUMeHTa. [loHATHE cTaTUCTUYECKOTO TeCTa.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHbIE MTPU3HAKK KU3HN», «buonoruueckue cuctembl», «CBONCTBA KUBOU
MaTEpUn», «Y pOBHU OpraHU3aLUH )KUBON IPUPOJIBD», «CTPOEHHUE KUBOTHOM KIETKN», « [KaHU )KUBOTHBIX»,
«CHCcTeMbl OPraHOB YeJI0BEYECKOro opraHnnuizMay, «buoreonenos», «buocepa», «MeTobl U3yuyeHHUs )KUBOU
MIPUPOABIY.

Ob6opynoBanue: mnabopaTopHoe OOOpyJOBaHWE JJIsi MPOBEACHUS HAOIIOACHUH, H3MEpEHHI,
AKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonp3oBaHUE PA3TUYHBIX METOI0B IPU N3YUEHUU KHUBBIX CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €IUHHIA >KUBOTO. McTopus OTKphITHS KiIeTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUH.

Mertoapl MOJNEKYJISAPHONH W KIETOYHOW OMOJIOTMH: MHUKPOCKOMUs, XpomaTtorpadwus, 3ieKTpodopes,
METOJ MEUEHBIX aTOMOB, Iu(epeHaIbHoe HeHTpUYrupoBaHre, KyIbTUBUPOBAHUE KIIETOK. M3yueHue



Quxcuposannvix Kiemox. DIEKTpOHHAs MHUKpockonusi. Kowugokanvnas mukpockonus. Bumanvnoe
(npudsicusHenHoe) usyueHue Kiemox.

JdemMoHcTpanuu

[Toprpetsl: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxeMbl: «CBETOBOM MHMKPOCKOM», «DJEKTPOHHBIM MHUKpPOCKOI», «VcTopus pa3BUTHS
METOJ0B MUKPOCKOIIUI».

OO6opynoBaHue: CBETOBOH  MHKPOCKOIN, MHKPOIpPENApaTbl  PACTUTENBHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnyeckas padora «/3ydyeHre MeTo10B KJIETOYHOM Ononoruu (xpomarorpadus, snekrpodopes,
muddepennnansHoe neHTpudyruponanue, [1LP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKU

XHAMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YJIBTPaMHKpPOIJIEMEHTH. Boxa m e€ ponp Kak
pacTBOPUTEIIS, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KJIETKH, TEIJIOPEryssuud. MUHepaibHbIE BEleCTBa
KJIETKU, UX OMOJoru4eckasi poiib. Polib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buonormueckue mnonumepbl. benku. AMHHOKHCIOTHBIM COCTaB
0enkoB. CTpyKTypsl OelikoBOW MoJIeKynbl. [lepBudHas cTpykrypa Oenka, MenTHIHAS CBs3b. BTOpuuHas,
TpeTH4Hasi, 4YeTBepTUYHasi CTPYKTyphl. Jlenatypamus. CsoiictBa OenkoB. Kiaccudukanus OenkoB.
buonoruueckue pyHkiuu 6emKoB. [lpuonsi.

VYrneBoabl. MoHOCaxapubl, ucaxapuibl, OJIMrocaxapusl U nonucaxapupl. OOIMKN M1aH CTPOSHUS
1 QU3UKO-XMMHUYECKHE CBOWCTBA YTIIeBOJOB. bruonornueckue pyHKIUHN yTIEBOIOB.

Jlumunel. T'wapodunbHo-ruapodoOHbIe cBoiicTBa. Krnaccudukamus nunugos. Tpuriaumepumasl,
¢dochonunuabl, BockH, crepouibl. bruongornueckue ¢pynkunn aunuaos. OOmue cBoiicTBa OMOJOTrMUECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Crpoenue nyknenmHoBbix kucior. Hykneoruast. [Ipunimn
kommiemMentapHoctu. IlpaBuno Yapradgda. Crpykrypa JJHK — nBoitHas cnupans. MecToHaxoXaeHue U
ouonorundeckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mosekyine AT®. buonorundeckue QyHkimm
AT®. BoccraHoBlIEHHbIE IEPEHOCUYUKU, UX GYHKIHMH B KIETKe. [pyeue Hykneozuompugpocghamer (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouoiorus: OHOXMMHUYECKME U OHO(PHU3MUECKHME MCCIEOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OMoMonekyn. Moodenuposanue cmpykmypol u QYHKYUll OUOMONEKY U UX
Komniexkcos. Komnvromepuwiii Ouzaun u OpeaHudeckull cunmes 6UOMONIEKYl U UX HeNPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnipesenenue XMMUYECKUX 3JIEMEHTOB B HEXHBOM mpupoze», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmumer u cxemsl: «llepuonnyeckass TabmUIa XUMHUYECKUX DIIEMEHTOB», «CTPOCHHE MOJEKYIIbI
BO/bI», «BemiectBa B coctaBe opraHu3mMoBy», «CTpoeHHE MOJeKylbl Oenka», «CTpYKTypbl OeNKOBOii
MOJIEKYIb», «CTpOoeHHE MOJIEKYJ YIiIeBoA0BY», «CTpoeHre MOJIEKyIl TUNMUA0B», «HyKkienHOBBIE KUCIOTHI»,
«Ctpoenue mosnekysibl ATOx.

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyI0BaHHE.

JladopaTopnasi pabota «O0HapyxeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGoparopHas padora «VcciegoBaHne HYKJIEMHOBBIX KHUCIIOT, BBIIEIECHHBIX U3 KJIETOK Pa3jIUyHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH



Tunsl kneTok: sykapuoTuyeckast U npokapruoruueckas. CTpykTypHO-(hyHKIIMOHAJIbHBIE 00pa30BaHMs
KJIETKU.

CrtpoeHne mNpoKapHOTHUECKOW KieTku. Kierounas crtenka Oaktepuii u apxeid. OcoOeHHOCTH
CTpOEHUSI TeTepoTpOo(HOM U aBTOTPOPHOH NPOKAPUOTUYECKUX KIETOK. MecTo W poyib IPOKapuoT B
OnolLIEHO3aX.

Crpoenre u  (QYHKUMOHMPOBAHUE HyKapuOoTHuUeckoW kierku. [lnmasmarmyeckas memOpaHa
(mnazmanemma). CTpyKkTypa Iia3MaTHYecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIa3MaTHUECKYIO
MeMmOpany: naccuBHbIA (auddysus, obneruénnas nud@ys3us), aKTUBHBIA (HEPBUYHBIA U BTOPUYHBIH
akTUBHBIN TpaHcnopt). [Tomynponunaemocts MeMOpansl. PaboTa HaTpuii-kaineBoro Hacoca. DHIOLUTO3:
NUHOLUTO3, (aronuro3. Ok3ouuTo3. Kierounas crenka. CTpykTypa M (QYHKIUM KJIETOUYHOW CTEHKH
pacTeHuii, rpudoB.

Huronnazma.  [wurozonms.  [lutockener.  JIBmkeHue  mutTomiasmbl.  OpraHowabl  KIETKH.
OnHomeMOpaHHBIE OPraHOM]Ibl KJIETKHU: 3HomIazmaruyeckas cetb (DI1C), anmapar [Nonbku, IM30COMBI,
UX CTpoeHHe U (QyHKIUH. B3auMocBs3b 0JHOMEMOPAHHBIX OPraHOUJ0B KiIeTKU. CTpoeHHe IrpaHysIsIpHOrO
perukynyma. Mexanusm nanpasienus oeaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KICTOYHBIX
MemOpaH. ['magkuii (arpaHyfsipHBII) SHIOIIaA3MATHYECKUN peTHKYIyM. CekpeTopHas (QyHKIUS anmapaTa
Tlonemxu. Moougurkayus benkos 6 annapame Ionvoocu. Copmupoexa benkos 6 annapame I onvodicu.
Tpancnopr BemiecTs B kieTke. Bakyonu pacturenbHbIx KieTok. Knetounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHJIPHUM, IIACTUIBL. [Ipoucxodcoenue MumoxoHopul u
nracmuo. Cumdbuocenes (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHne M (QYHKIHH MUTOXOHIPUH H
riactua. IlepBuuHble, BTOPUUHBIE U CIIOKHBIE TUIACTH]IBI (DOTOCHHTE3UPYIOUIUX 3YKApUOT. XJIOPOIUIACTHI,
XPOMOIUIACTHI, JICHKOIIACTHI BBICIIMX PACTEHUH.

HememOpannbie opranounpl kietku CTpoeHue M (QYHKIMM HeMeMOpaHHBIX OPraHOUIOB KIIETKH.
PuGocomsbl.  Ilpomeoscymounvie ¢unamenmol. MukpodunaMeHTbl. AKmuHnosvie MUKPODUIAMEHMDL.
MpllieyHble KIETKU. AKMuHosbie KOMNOHEHMbl Hembluleunblx Kiemok. Muxkporpyoouku. Kierounsrit
neHTp. CTpoeHue U JBM)KEHUE KI'YTHKOB U pecHuYeK. MUKpoTpyOouku muToruiasmel. Llentpuons. benxu,
accoyuuposanmvie ¢ MUKpopuiamenmamu u Mmuxpompyoouxamu. Momopuvie benxu.

Anpo. Obonouka siipa, XpOMaTUH, KapuUOIUIa3Ma, SAPBIIIKHA, UX CTpOeHHE U (QYHKIUH. SaepHbIil
OenkoBbIil MaTpuKC. IIpocTpaHCTBEHHOE PAacHOIOKEHHE XPOMOCOM B MHTep(a3HOM siape. dyxpomamun u
eemepoxpomamun. Belku XpomaThHa — TUCTOHBL. /[unamukxa s0epHou 06onouku 6 mumose. foepHuiii
Mparcnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAs XapaKTEPUCTHKAa KIETOK DJYKapHOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpanuu

[Toptpetsr: K.C. Mepexkockuit, JI. Maprymnuc.

Tabmupl u cxembl: «CTpoeHHME D3YKapHOTHYECKOW KIeTKH», «CTpOeHue KHUBOTHOM KIIETKN,
«CTpoeHHE pacTUTENBHON KIETKW», «CTpOeHHEe MUTOXOHIpUM», «apo», «CTpoeHne NpoKkapuoTHYECKON
KIIETKH.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl pPACTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KIETOK.

JlabopaTopHasi padora «l/3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «3ydeHne CBONCTB KIETOYHONH MEMOpPaHBI».

JlaGoparopHas padora «/cciaegoBanue mia3Mosn3a 1 AEmIa3MoJin3a B pACTUTEIIBHBIX KIETKaxX».

IIpakTnuyeckas padora «/3ydeHne IBUKEHHUS HUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BelecTB M NpeBpaLlieHHE JHEPTHH B KJIEeTKe



AccuMUIIALMS U AUCCUMMIISILMS — IB€ CTOPOHBI MeTaboau3Ma. THIbl 0OMeHa BEIEeCTB: aBTOTPO(HBIH
U reTepoTpoHBIA. YYacTHe KUCIOpoJa B OOMEHHBIX IMpoLeccax. JHEpreTudeckoe oOecreueHne KIeTKH:
npeBpamieHne AT® B oOMeHHbIx mporeccax. @DepMEHTAaTHBHBIM XapakTep peakuil KJIETOYHOIo
Metabonu3ma. DepMeHThl, MX CTpPOCHHE, CBOiicTBa M MexaHu3M JeiictBus. Kodepmentsl. Oriamuums
(epMEeHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. benku-akTUBAaTOpbl U OCNKU-UHTMOUTOPHL. 3aBUCHUMOCTb
CKOpPOCTH (PEpMEHTATUBHBIX PEAKLIUI OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBI CUHTE3 OpPraHMYECKUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
@omocunmes y 6axkmeputi. Ceemocoduparowue nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Poib
XJIOPOILIacTOB B mporecce gorocuHTe3a. CBeroBas u TeMHoBas (asbl. Pomoovixanue, Cz., Cq4. u CAM-
munsl pomocunmesa. IIpoayKTHUBHOCTb (OTOCHMHTE3a. BiusHue pasinyHbIX (QAKTOPOB HAa CKOPOCTb
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHrte3. Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHMKOB: HHUTpHUPHIUpYIOIMIHE  OakTepuw,
xKene300aKkTepuu, cepoOaKTepru, BOJIOPOIHbIE OaKTepUn. 3HAaU€HUE XEMOCHUHTE3a.

Amnaspobnble oprauu3mbsl. Buasl 6poxkenus. IIpoaykTsl OpoxkeHHsS U UX UCHOJIb30BAHUE YETOBEKOM.
AHa’po0OHBIE MEKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOJIOTUU B BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHM3MbBl. JTambl 3HepreTudeckoro obmena. [loaroroBurenbHbIA dTam. [ uKom3 —
0ECKUCIOPOAHOE pacLIeINICHUE TTIIOKO3bI.

buonoruyeckoe OKHCICHME, WM KIETOYHOE JblxaHue. Poiab MUTOXOHApPUII B mpoleccax
ouosornyeckoro okucieHus. Llukmudeckue peakiuu. OkucnurenbHoe (ochopumupoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnou AT@-cunmasvl. IIpenmyiecTa
a’3po0OHOro MyTH 0OMEeHa BeleCTB Nepes] aHa’ poOHBIM. D (EKTUBHOCTh SHEPTeTUIECKOI0 OOMEHa.

JdemoncTpanuu

[optpersr: [Ix. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuen,
I'. A. 3aBap3uH.

Tabmuuel u cxemsl: «DPoOTOCHHTE3», «IJHEpreTuyeckuii oOMen», «buocunre3 Oenka», «CTpoeHue
bepmeHTa», «XEeMOCHHTE3).

O6opynoBaHHe: CBETOBOW MHMKPOCKON, O0OOpyJOBaHUE JUIsl MPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «lI3yueHue kaTaauTHYeCKOH aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMUIIa3bl
WM KaTajiasbl)».

JlabGopaTtopHasi paGora «/3ydeHne ¢GepMEHTATUBHOTO pACHICIICHUs TEPOKCHIAa BOJOPOJa B
PaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas pabora «CpaBHEHHUE MPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajau3anus eé B KJIeTKe

Peakuuu martpuyHoro cunresa. [IpuHIUMI KOMIUIEMEHTAPHOCTH B pPEaKIMSIX MATPUUYHOIO CHUHTE3a.
Peanuzanus HacneacTBeHHOM uHGopMmauuu. ['eHeTndyeckuid Koj, ero cBoiictBa. TpaHckpumuus —
MatpuuHbplii cuHTe3 PHK. IlpuHuunel TpaHCKpUIILIMHU: KOMIUIEMEHTApHOCTh, AHTHUIIAPAIIJIENIBHOCTD,
acumMMeTpuIHOCTh. Co3spesanue mampuynvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTese Oenka. YcinoBusi 6MocuHTe3a
6enka. Koguposanue amunokucnot. Posib pubocom B GnocuHTe3e Oenka.

Coepemennvie npedcmagnenus o cmpoenuu cenog. OpraHuszalysi TeHOMa y MPOKapUOT U SyKapHuoT.
Perynsanus akTuBHOCTH TeHOB y mpokapuoT. I'mmotesa omepona (®. XKakoO, XK. Mano). MonexyrapHulie
MexXaHusmbl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perymnsuus
OOMEHHBIX IPOIIECCOB B KieTke. KieTounslii romeocTas.



Bupycbl — HeksieTouHble (OpMBI KU3HU U oOnHMraTHeie mapazutbl. CTpOEHUE MPOCTHIX U CIOKHBIX
BHUPYCOB, pETPOBUPYCOB, OakrtepuodaroB. Kuszuennwvii yukn [JHK-codepoicawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamuas mpaHcKpunyus, peeepmasa, Unmezpasa.

Bupycusie 3a0oneBanus uenoBeka, XUBOTHBIX, pactenuid. CIINJ], COVID-19, coumanbHbie u
MEAUIMHCKUE MPOOIIEMBI.

Buoungpopmamura: unmezpayus u ananuz 6Goavwux maccusos («bigdatay) cmpyxkmypuoix
buonocuueckux dannwvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie yHkyuu 6eaxos.
Cnocobbl docmasku iekapcma.

JdemoHcTpaumuu

[Toptpetsr: H. K. Konsuos, 1. 1. IBaHOBCKUI.

Tabmuuer u cxemsl: «brocunTes 6enkay, «I eneTrnueckuii Koay, «Bupycs», «baktepuodaruy».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCa.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Krnerounsnii mukn, ero mepuonasl u perynsuusa. Murepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
MpoTeKaImux B uHTEepdase. [loaroroBka KICTKU K jAelieHUto. [IpecuHTeTHYECKH (TOCTMUTOTHYCCKUN),
CUHTETUYECKUHN U MIOCTCUHTETUYECKUH (IIPEMUTOTUYECKHI) TepHOIbl HUHTEP(DA3HI.

Marpuunbiii cunte3 JJHK — pemmukarnusa. [lpunnuner perummkanuu JIHK: koMmiemMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNapauienbHocTb. Mexanusm perumkanun  JHK.  Xpomocomsl.
Crpoenue xpomocom. Temomepsl U TeoMepasza. XpOMOCOMHBIN HAOOP KIETKUA — KapUOTHUIL. JIUTUIONTHBIN 1
rarIouIHbIN Habopel xpoMocoM. ['oMonoruusbie XpoMocoMbl. [10510BbIE XpPOMOCOMBI.

Henenne knetkn — muto3. CTaauM MHMTO3a M IMPOUCXOIALIME B HUX Ipolecchl. THUIBI MHUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3Ha4ueHUE MUTO3a.

Perynsamus mutotndeckoro nukia kietk. [IporpaMmmupyemas kiieTouHasi THOeNb — alonTo3s.

Knerounoe sapo, XpoMocoMbl, (yHKIMOHalIbHAasi TE€HOMUKA. Mexanuzmvl npoaugepayuu,
oughgpepenyuposxu, cmapenus u eubenu kremox. «L{ugposas knemxa» — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSA KIIeMKUL.

JdemMoHcTpauuu

Tabmuupl u cxembl: «OKU3HEHHBIN TUKIT KIETKW», «Muto3y», «CTtpoeHue xpoMmocomy, «Permukarus
JIHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabGoparopHas padora «3yuyeHne XxpoMOCOM Ha TOTOBBIX MUKPOITPENApaTaxy.

JlabopaTopunass paGora «HabOmioneHue mMHuTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OIHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKIJIETOUHBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHHSI M KH3HENEATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJJOPOCIIH, ApYrue NpoTHCThl. KooHHanbHbIE OpraHu3MBI.

B3anmocCBA3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OpraHoB. Opranusm
Kak equHoe neinoe. I'omeocras.

Txanu pacrenuil. Turmbel pacTUTENBHBIX TKaHeH: oOpa3oBaTelbHAs, IMOKPOBHAs, MPOBOJSIIAS,
OCHOBHasA, MexaHudeckas. OcoOEHHOCTH CTpOEHUS, (QYHKUMH M pacloIOKEHUS TKaHEeW B OpraHax
pacTeHui.



TkaHu S>KMBOTHBIX M 4YeEJIOBEKa. THUIBI >KMBOTHBIX TKAHEH: SIUTENHAIbHAs, COCIUHUTENBHAS,
MbIlIeyHast, HepBHasi. OCOOEHHOCTH CTPOEHUs, (PYHKIMI U PaCIIOIOKEHUs] TKaHEH B opraHax >KMBOTHBIX H
YEJIOBEKa.

Opransl. BeretaTuBHbIE U T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbl OPTaHOB KUBOTHBIX
1 4yenoBeka. OyHKIUU OPTaHOB U CUCTEM OPIaHOB.

Onopa Ttena opranm3moB. Kapkac pacreHui. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)XHbII 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JIBrokeHue OpraHu3MoB. [[BH)KEHHE OJITHOKJIETOYHBIX OpPraHU3MOB: aMEOOUJIHOE, KIYTUKOBOE,
pecHUYHOE. J[BU)KEHHME MHOTOKJIETOYHBIX PACTEHUMH: TPONM3MBI U HACTHH. J[BMJKEHHE MHOIOKIETOYHBIX
’KMBOTHBIX U Y€JIOBEKa: MbllIeyHas cucreMa. Peduexc. CkeneTHble MBIIIIBI U UX paboTa.

[Intanune opranu3mos. lloriomenne Bobl, yrIeKUCIOrO ra3a ¥ MUHEPAJIbHbIX BEUIECTB PACTCHUSMH.
[IntaHnue >XKUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE IHIIeBapeHue. [IlnTaHne IO3BOHOYHBIX
KUBOTHBIX. OT/EIB] NUILEBAPUTENILHOTO TpakTa. IInimeBapurenpHble xenessl. [InmesapurenpHas cucreMa
4eJI0BEKA.

Heixanue opranu3moB. Jlpixanwe pacteHuid. [lpixanme xkuBOTHBIX. Jluddysus rasoB uyepes
MOBEPXHOCTh KieTkH. KokHoe apixanue. [lpixarenbHas mOBEepXHOCTh. JKaOepHoe M JIEroYHOE JhIXaHUE.
JlpIxaHue IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLUOHHOE YCIOXHEHHME CTPOEHUS JIETKUX
II0O3BOHOYHBIX JKMBOTHBIX. /lpIxaTenpHas cucTeMa 4yeiaoBeka. MexaHW3M BEHTWIALMU JIETKUX y NTUL U
MiekonuTamux. Perynsanus apixanusd. JpixareabHble 00bEMBI.

TpancnopT BewecTB y OpraHu3MoOB. TpaHCHOPTHBIE CUCTEMBbI PacTeHUM. TpaHCHOPT BEIIECTB Yy
XKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas cUCTeMa IO3BOHOYHBIX J>KMBOTHBIX H
yenoBeka. Cepjle, KpOBEHOCHBIE cOCYAbI U KpoBb. Kpyru KpoBooOpalieHus. DBOIIOLUOHHbIE YCI0KHEHUS
CTPOEHMSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boigenenue y opranuzMoB. Boiaenenue y pactenuii. Beinenenue y >kuBOTHBIX. COKpaTUTENbHBIE
BakyosiH. Opransl BoieneHus. GunbTpanus, cekpeuus U oOpaTHOE BCachIBaHHE KaK MEXaHH3Mbl pabOThI
OpraHoB BbleneHMs. CBS3b IOJIOCTH Te€lNa ¢ KPOBEHOCHOW M BBIIEIMTEIBHOM cuUCTEMaMM. Bbiaenenue y
MMO3BOHOYHBIX XUBOTHBIX U 4denoBeka. [louku. CtpoeHue u yHkuumonupoBanue Heppona. OOpazoBaHue
MOYH Y YEJIOBEKA.

3ammra y OpraHu3MoB. 3allMTa y OJHOKJIETOYHBIX oOpraHu3MoB. Cropbl OakTepuil M IUCTHI
IIPOCTENIINX. 3alUTa Y MHOTOKJIETOYHBIX pacteHuil. Kyrukymna. CpencrBa NMacCUBHOM M XMMHUYECKOU
3amuThl. OUTOHLINIBL.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX HpPOM3BOAHBIC. 3alllUTa OpraHu3Ma OT
Oone3nell. MIMMyHHas cucrema dvenoBeka. KIeTOWHbBIM W TymMOpaidbHBIE MMMYyHUTET. BpoxnéHHBIN H
npuoOpeTEHHBIN crienn(pUIecKuii UMMYHHUTET. TeopHs KIIOHaIbHO-ceNeKTUBHOrO nMmyHnureta (I1. Dpiux,
®. M. bepner, C. Tonerasa). BocnanurenbHbsle OTBETHI OpraHu3MoB. Poyib BpOXAEHHOIO UMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTe M peryisiius y OpraHusMoB. Pa3fgpakMMOCTb Y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisnus y pacreHuil. PocToBble BenecTsa U X 3Ha4CHUE.

HepBHast cucrema u peduiekTopHas perynsuus y >KUBOTHbIX. HepBHas cucrtema u €€ OTHENBI.
OBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHHSI HEPBHOM CHCTEMBI Yy >KMBOTHBIX. OTIENbl TOJOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedaexropHas ayra. besycioBHbie U yCIOBHBIE pEQIIEKCHI.

I'ymopanbHas peryisiius ¥ 3HIOKPUHHAs CUCTEMA JKMBOTHBIX M ueinoBeKa. JKenespl SHIOKPHUHHOU
CUCTEeMbl M UX TOpMOHBI. [lelicTBUE TOpPMOHOB. B3aMMOCBA3b HEPBHOW W SHAOKPUHHON CHCTEM.
I'nnoranamo-runogusapHas cucrema.

JdemMoHcTpanuu



[Toptper: U. I1. ITaBmnos.

Tabmuupl u cxeMbl: «OQHOKIIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BOIOPOCIN», «bakrepum»,
«[Ipocreiimme», «Opranbl LIBETKOBBIX pacTeHUi», «CHCTeMbl OPraHoB IIO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HacekoMbix», «TkaHu pacteHuil», «KopHeBble cuctembl», «CTpoeHue cTels»,
«CTpoeHHE JUCTOBOM IUIACTHUHKW», «TKaHM JXHUBOTHBIX», «Ckener uenoBekay», «llumeBapurenbHas
cucreMay, «KpoBeHocHas cuctemay, «JlpixaTenbHas cucreMa», «HepBHas cucremay, «Koxa», «MbleyHas
cucreMa», «BblaenurenbHas cucreMa», « HIOKpUHHAs cucteMay, «CTpoeHne MbIub», «MMMyHUTETY,
«KumeynomnonoctHsie», «Cxema nuTaHus pacteHuin», « KpoBeHOCHbIE CHCTEMBI I03BOHOYHBIX KUBOTHBIX,
«Ctpoenue rtuiapel», «CtpoeHue IlaHapun», «BHyTpeHHee cTpoeHue noxzaeBoro uepss», «HepsHas
cucrema poeid», «HepBHas cucrema nsarymku», «HepBHas cuctema npecMbIkaromuxcs», «HepBHas cuctema
ntuly, «HepBHas cucrema miekonuraromux», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHMe:  CBETOBOW  MHUKPOCKOI,  MMKpPOIIpenapaTbl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MHUKpOIpenaparbl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, >KHUBBIC
9K3EMILISAPhl KOMHATHBIX PACTEHUH, repObapuu pacTeHUI pa3HbIX OTAENIOB, BIaXKHbIC MTPEMapaThl )KUBOTHBIX,
CKEJIETHI TTO3BOHOYHBIX, KOJUICKIMH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET UYeIOBeKa, 000pyIOBaHHE IS
JEMOHCTPALMM TIOYBEHHOTO M BO3AYLIHOTNO NMUTAHMUS PACTEHUM, paclleIUIeHHs] Kpaxmajaa U OelKOB MO
neiictBueM (hepMEHTOB, 00OpyIOBaHUE JUIS JEMOHCTPAIMK OIMBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTU
JErKNX, MEXaHU3Ma JbIXaTeIbHBIX JBUKEHUN, MOJIEIN TOJOBHOTO MO3ra Pa3JIMUHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopHas padora «/3yueHue TkaHel KUBOTHBIX».

JlabopaTopHasi padora «/3ydeHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHU3MOB

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe (BKJItoYasi BEreTaTUBHOE) U 1oj10Boe. Buabl 6ecrnonoro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISALMS, PparMeHTalHsl, KIOHUPOBAaHUE.

[TonoBoe pa3mHoxxkenue. llonoBble kieTku, wian rameTsl. Meito3. Craguu wmeito3a. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci Meiio3a M MOJIOBOTO mponecca. Melo3 u ero
MECTO B KM3HEHHOM LIMKJIE OPTaHNU3MOB.

[Ipen3zaponpimieBoe passutue. ['amerorenes y kuBOTHbIX. [lomoBele xene3bl. OOpa3zoBaHuE WU
pa3BUTHE NOJIOBBIX KJIEeTOK. Criepmarorenes u ooreHe3. CTpOEHHUE MOIOBBIX KIIETOK.

Ono10TBOpeHHE M SMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI OIIOAOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOoe pa3BUTHE OPraHM3MOB (OHTOTEHE3). OMOpHONOrMsT — Hayka O pa3BUTUHU
opranu3mMoB. Mopgocenez — 00na uz enasuvix npodiem smopuonocuu. Konyenyus mopghozernos u mooenu
mopgozeneza. Ctanuu >MOpHOTreHe3a KUBOTHBIX (Ha mpumepe JisrymkH). Jpobnenue. Tumsl npobneHus.
Jlemepmunuposannoe u Hedepmunuposannoe oOpoobneHue. bracmyna, munvi oOnacmyn. OcobeHHOCTH
OpoOJieHUs MIIEKONMUTAIOMIMX. 3apoAbIIIeBble JIMCTKU (TacTpyisduus). 3akjajka OpraHoB W TKaHel u3
3apOJIBIIIEBBIX JIUCTKOB. B3anMHOe BiMsSHME YacTel pa3BHBAIOLIETOCS 3apojblilia (3MOpHOHATbHAS
MHAYKIMS). 3aKiaiKa [jaHa CTPOEHHS KUBOTHOIO KaK pPe3ybTaT UEPAPXUUECKUX B3aUMOJIEHCTBUI IE€HOB.
Brnustare Ha sMOpHoOHAIBPHOE Pa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIECH CPEIIBI.

Poct u pasButue xuBoTHBIX. [locTaomOpuoHanbHbI mepuon. Ilpsmoe u Hempsimoe pa3BUTHE.
PazButue ¢ meramopdo3oM y OeCrO3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX. BHOJOrHueckoe 3HaueHHe
IPSIMOTO M HENPSIMOTO Pa3BUTHS, UX PACIPOCTpaHEHHE B Npupoie. TuUmbl pocTa >KUBOTHBIX. DakTOpHI
pEeryyisluu pocTa XKUBOTHBIX U 4yenoBeka. CTaauM NOCTAIMOPHUOHAIBHOTO pPa3BUTUS Yy JKUBOTHBIX H
yenoBeka. [leprnonpl onTOoreHe3a yenoneka. CTapeHne u cMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.



Pa3zmuoxxenue u pazButue pacrenuii. ['amerodut u cnopodut. Meio3 B )KU3HEHHOM IUKJIE PACTCHUM.
OOpazoBanue crop B mpormecce Meio3a. ['amerorenes y pacreHuid. OIUIOJOTBOPEHHE U Pa3BHUTHE
pacTUTENFHBIX OpraHU3MOB. [[BOWHOE OIJIOOTBOPEHHE y IIBETKOBBIX pacTeHHil. OOpa3oBaHUE U pa3BUTHE
CEMEHU.

MexaHu3MBbl PEeryJIsiuy OHTOT€HE3a Y PACTCHUH U )KUBOTHBIX.

JdemoHcTpauuu

[Hoprpersr: C. I'. HaBamun, X. [lIneman.

Tabmuuer u cxembl: «BereratuBHoe pasMHOXeHHE», «Tumbl Gecrmonoro pasMHOXKCHH,
«Pa3sMHOXKeHHEe XIaMHIOMOHanbD», «Pa3MHOKeHHMe »5BriaeHsl», «Pa3MHOXeHHE THIPBD, «Menos»,
«Xpomocombl», «l'amertorenes», «CTpoeHHME SHLEKICTKM M CHEpMaro3onaa», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe wm Henpsmoe paszButue», «Pa3BuTHe MailCcKoro xyka», «PasBuTHEe capaHum»,
«Pa3Butne nArymkn», «J{BoliHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHuil», «CTpoeHue ceMsH
OJITHOZIOJIBHBIX M JBYIOJIBHBIX PAacTeHUi», «OKW3HEHHBI LUKI MOPCKOW KalycTbl», <«OKW3HEHHBIN LUK
Mxa», «OKU3HEHHBIN MK NaOPOTHUKAY, «OKM3HEHHBIN LIUKII COCHBDY.

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpPOIIpENnapaTbl SAWIEKIETOK U CIIEpMaTO30MI0B, MOJEIb
«uKI1 pa3BUTHUSA JISTYLLIKHY.

JlabopaTopHasi padora «/3y4eHne cTpOeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckas padora «BplsiBIeHNE IPU3HAKOB CXO/CTBA 3apOBIILIEH T03BOHOYHBIX JKUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIIIMX PACTCHUN».

Tema 11. I'eHeTnKa — HAYKAa 0 HACJIeICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hctopus craHOBIEHHsS M Pa3BUTUS I€HETUKHM Kak Hayku. PabGotel I. Mennens, I'. ne ®dpwuza, T.
Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butuu renetuku. Pa6otsl H. K. Konbrosa, H. 1. BaBuinosa,
A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TE€HETHYECKHE MOHATHS M CHUMBOJIBI. ['OMOJOrMYHBIE XPOMOCOMBI, AJJIENbHbIE T'EHBI,
aJIbTEpHATUBHBIE NPU3HAKW, JOMMHAHTHBIM M PELECCUBHBIA NMPHU3HAK, TOMO3HMIOTa, T€TEPO3UT0Ta, YACTas
JUHMA, THOpUIbl, TeHoTur, ¢eHoTun. OCHOBHbIE METOJbl TEHETUKH: THOPHI0JIOTHYECKUH,
LIATOJIOTHYECKUN, MOJIEKYJIIPHO-TE€HETHYECKH.

JdemMoHcTpauuu

[Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. beno3epckui,
I'. 1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckmii.

TaOmuis! u cxeMbl: «MeTobl TeHETUKHNY, «CXeMBbl CKpEIIMBaHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuanue. I1epolif 3akoH MeHens — 3aK0H e1nH000pa3usi rTHOpHUI0B IEPBOTO
nokoJsieaus. [IpaBuno momuHupoBaHusg. Btopoit 3akoH MeHzaenss — 3aKOH pAaCIICIUICHUS ITPU3HAKOB.
[{uTonornyeckue 0OCHOBBI MOHOTHOPUAHOTO CKpeIIMBaHus. [ MmoTe3a YucTOTh raMerT.

AHnanusupyroniee ckpelirBaHue. [IpoMexyToOuHBI XapakTep HacienoBaHMs. PaciienieHue
IIPU3HAKOB IIPY HEMOJHOM JOMHUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO HacjelOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUAHOTO CKPEIIMBAHNUS.

CueruieHHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernseHHOe HacielOBaHHE T'€HOB,
HapylLIeHUE CLUEIUIEHNUS MEXAY TeHaMu. XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

I'eneruka mosia. XpoOMOCOMHBIN MEXaHU3M OMPEACIICHUS MoJia. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHbIN M TeTeporaMeTHbI Moj. ['eHeTmyeckass CTPyKTypa MOJIOBBIX XpoMocoM. HaciemoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM.



I'enorun kak nenoctHas cucreMa. [lneiioTponus — MHOKECTBEHHOE JA€iCTBUE FreHa. MHOKECTBEHHBIN
ainnenusM. BzaumoselictBue HealsenbHbIX reHoB. KomiuieMenTapHocTh. Dnuctas. [lonumepus.

I'eneTnueckuii KOHTPOJIb PAa3BUTHUSA PACTEHH, KMBOTHBIX M YEJIOBEKA, a TaKKe (PU3MOJOTHUECKUX
MIPOLIECCOB, MOBEJACHUS M KOTHUTUBHBIX (QYHKIMH. ['eHeTHYeCKre MeXaHU3Mbl CHMOMOTEHEe3a, MEXaHH3MBI
B3aMMOJICHCTBUS «XO3MMH — MApa3UT» U «XO3IUH — MHKPOOMOM». ['eHeTmdeckue acheKThl KOHTPOJS U
M3MEHEHHUS HACJIeICTBEHHON HH(OPMAIIMU B TIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuubpt u  cxembl: «llepBblii m BTOpoil 3akoHBI MeHnaems», «Tpetuit 3akoH MeHaemns»,
«AHanu3upymllee ckpemuBanue», «Henomnoe nomuaupoBanue», «CLiETUIEHHOE HAaclleJOBaHUE ITPU3HAKOB
y npo3oduisly, «['enernka nona», «Kapuorun yenosekay, «Kapuotun apozoduis», «KapruoTHi nTHIE,
«MHOECTBEHHBIN aIeaIn3M», «B3auMoaeHCTBIE T€HOBY.

O6opynoBaHue: MOJENb A7 JEMOHCTPALMK 3aKOHOB €TMHOO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS U
pacuUIeIUIeHHs] TPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOIO HACJEJIOBAHMS IMPU3HAKOB,
MOJEIb JUISl  JEMOHCTpallMM  CLEIUIEHHOTO  HacJleIOBaHUS IPU3HAKOB, CBETOBOM  MMKPOCKOII,
MUKponpemnapar: «Jpo3odumnay.

IIpakTnyeckas padora «/3ydyeHnue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBIY.

IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPELIIUBAHUS Y APO3OPUIBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotHma W cpensl npu GopmMupoBaHud (HeHOTHNA. M3MEHYMBOCTH MPHU3HAKOB.
KauecTBeHHBIE M KOTMYECTBEHHBIE MPU3HAKU. BUIbl N3MEHUMBOCTH: HEHACIIECTBEHHASI U HACIECTBEHHAS.

Monudukanronnass U3MeHYMBOCTh. Ponb  cpenbl B (OPMUPOBAHMU  MOAUDUKAIIMOHHOM
n3MeHuuBoctu. Hopma peakuuu npusHaka. Bapuanuonssiil ps 1 BapuanuonHas kpusas (B. Moranncen).
CaoiicTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBAa T€HOTUITMYECKON U3MEHYUBOCTU. BUIbI TEHOTUITNYECKOM
W3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHass u3MEHYMBOCTh. MeH03 © TIOJIOBOM TMPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. Pojb KOMOMHATHMBHON WM3MEHYMBOCTH B CO3/IaHMHM TEHETHYECKOTO pa3HOOOpasus B
npezennax OJHOro BUA.

MytaimonHasi ©3MEHUYMBOCTh. Buabpl MyTaluii: reHHblEe, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYIIUPOBAHHBIE MyTaluu. SnepHble W MHUTOIUIa3MaTHdeckne MmyTanuu. CoMaTHYecKhe W TIOJOBBIC
MyTaruu. [[puaruHbl BOSHUKHOBEHHUSI MyTalnii. MyTareHbsl U WX BIMSHUE Ha OPTaHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTUYECKUX PsIOB B HacleAcTBeHHOM wu3meHunBoctu (H.U.
BapuinoB). BaesinepHast ”3MEHYMBOCTh U HACTIEACTBEHHOCTD.

Onucenemurxa u dNU2EHOMUKA, POTb INULEHEMUYECKUX haKMOopo8 8 HACIe008aHUU U USMEHYUBOCMU
GheHomunuyeckux npusHaKos8 y OpeaHuMos.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuib! u cxemsl: «Bubl ”3BMEHUYNBOCTHY, «MoaupukamonHas I3MEHUYNBOCThY, «KoMOnHaTHBHAS
M3MEHYUBOCTHY, «Meio3y, «OmmomnoTBopeHue», «lenernueckue 3a0oneBaHUs deloBeKay, «Bumbl
MYTaLH».

OO6opynoBaHue: KHUBbIE M repOapHbIe IK3EMIUIAPHl KOMHATHBIX pacTeHuil, pucyHku ((oTtorpadum)
YKUBOTHBIX C Pa3IUYHBIMUA BUIAMH U3MEHUYHUBOCTH.

JlaGopaTopHasi padGora «lVccienoBaHue 3aKOHOMEPHOCTEH MOAMGMUKAIMOHHOW W3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBON».



IIpakTuyeckasi padora «Mytamuu y 1po30( bl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uenmoBeka. MexayHapoaHas IporpaMma HMCCIENOBaHUS T'€HOMa 4elloBeKa. MeToasl
M3y4YEHUs] TEHETHKU YEJOBEKA: TIE€HEAJTOTrHYeCKU, OJIM3HEIOBBIM, IIUTOT€HETUYECKUM, MOMYJISIUOHHO-
CTaTUCTUYECKUM, MOJICKYJISIPHO-TeHeTHYEeCKHil. COBpEeMEHHOE OIpEIEICHUE TeHOTHUMA: IOJTHOT€HOMHOE
CEKBCHHMpPOBaHUE, T'E€HOTUIHMpPOBaHUE, B TOM uucie ¢ nomomipto [II[[P-ananuza. HacnencrBeHHble
3a0olieBaHusl YeloBeKa. ['e€HHBIE W XPOMOCOMHBIC OOJIe3HH 4YelnoBeKa. bone3HW ¢ HacieICTBEHHOM
MPEAPACIION0KEHHOCTHI0. 3HAUYEHNE MEIUIIMHCKON F€HETUKH B MPEJOTBPAILICHUH U JICYCHUH T€HETUYECKUX
3a00eBaHUl YejoBeKa. MenuKo-reHeTHYecKoe KOHCynbTUpoBaHue. CTBOJOBbIe KiIeTKU. [loHsATHE
«TEHETHYECKOTO Tpy3a». ODTUYECKHE acCleKThl HCCIEeNOBaHUI B 00JacTH peJaKkTUPOBaHUS TEeHOMa U
CTBOJIOBBIX KJICTOK.

I'enernyeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEILHOCTH Y€IOBEKA K (PU3NYECKOMY U XUMHUICCKOMY
3arpsi3HEHUIO OKpY Karollen cpepl. ['eHeTndeckas mpeapacionokKEHHOCTh YeJIOBEKa K aTOJIOTHSIM.

JdeMoHcTpamun

Tabmuubpt u  cxemsl: «Kapuotun denmoBekay, «MeToabl M3YUYEHHS] TEHETUKH YEJIOBEKa,
«["eneTnyeckue 3a00ICBaHUS YCIOBEKAY.

IpakTnyeckas padora «CocTaBlIeHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cejiekuusi OpranHu3mMoB

JloMecTukanus M cesekius. 3apoxkaeHue celleKIuu U goMmectukauuu. Yuenue H. V. BaBunoBa o
LlenTpax MPOMCXOXKIACHUS U MHOTOOOpa3ws KyJIbTYpHBIX pacTeHuil. Pomb cenekuuy B CO3aHUHM COPTOB
pacTeHuil ¥ MmopoJ KUBOTHBIX. CopT, MOpoAa, MITaMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHOMN
u3menuuBoct H. Y. BaBunosa, ero 3HaueHue AJs CENEKIIMOHHON pabOTHI.

MeTtoapl cenekiMoHHOM pa®oThl. McKyccTBEHHBIM OTOOp: MAacCOBBI M MHAMBHUAYaJIbHBIN. OTaIlbl
KOMOWHAIIMOHHOM ceNeKinu. VcribITanue mpou3BOAUTENCH 10 TOTOMCTBY. OTOOp 1O TEHOTHUITY C TIOMOIIBIO
OLIEHKH (PEHOTHUIa MOTOMCTBA U OTOOP MO TeHOTUIY ¢ moMoInbo ananu3a J{HK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paloThl. PanuanuoHHBIN M XUMUYECKH
MyTareHe3 Kak HWCTOYHHK MYyTalludl y KYJbTYPHBIX (OpM oOpraHu3mMoB. Mcronb3oBaHHE€ TE€HOMHOTO
penakTUupoBaHus U MeTO10B pekoMOnHaHTHBIX JIHK niist momydeHust ucxoanoro Matepuaa Jyisi CEJIeKIUH.

[Tonydyenue nmonumnionaoB. BHyTpuBHuaoBas rubpunuzanus. bau3kopoacTBEeHHOE CKpEIIUBaHUE, WU
uHOpuUHT. HepoacTBeHHOE CcKpeluBaHue, Wik ayropuaunr. ['erepo3uc u ero npuyuHsl. Vcmnonb3oBaHue
reteposuca B ceneknuu. OtnanéHHas rubpuausanus. [Ipeogonenne Oecronus MEXBUIOBBIX THOPHIOB.
JloCTrX)EeHHs CEeNEKIIMU PACTEHUN U )KUBOTHBIX. «3e1E€HAsl peBOIIOYUsL).

CoxpaHeHHe U U3YyYEHUE T€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHUX POAUYEH IS
CO3/IaHUS HOBBIX COPTOB M THOPHUAOB CEIbCKOXO3SHCTBEHHBIX KYIbTYp. M3y ueHue, coxpanenue u
VNpasieHue 2eHemu4eCKUMU pecypcamu CenbCKOXO03AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 6 UYEasx
VAVHUEHUS. CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NPUMeHeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIEO08AHUL, NePedosblX udell U NePCneKmMuUBHbIX MexHON02U.

JdemMoHcTpanuu

[Toptpetsr: H. M. BaBuiios, 1. B. Muuypus, I'. /I. Kapneuenko, II. I1. Jlykesuenko, b. JI. Acraypos,
H. bopinoyr, . K. benses.

Tabmuier u cxembl: «LIeHTPBI TPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTEHUi», «3aKoH
TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOM H3MEHUMBOCTHY», «Meroasl cenekuuny, «OTaanéHHas
rudpuam3amnmsy, «MyrareHes.

JlabGoparopHas padora «3yueHne coOpToB KyJIbTYPHBIX PACTEHUN U MOPOJ JOMAIITHUX YKUBOTHBIX.

JlabopaTopHas padora «/3ydueHne METOJOB CEJIEKIIUU PACTEHUII.



IIpakTuyeckas padora «lIpuBuBKa pacTeHUII».

IkceKkypeust «OCHOBHBIE METOAbl M JOCTUJKEHUS CEJNEKLUMHM PpacTeHU U IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIN YU4aCTOK, B TEIUIMYHOE XO3SHCTBO, B
1a00paTOPHIO arpOYHUBEPCUTETA MITH HAYYHOTO IICHTPA)».

Tema 16. bHOTeXHOJI0OTUsl U CHHTETHYECKast OMO0JIOTHA

OOBEKTHI, UCTIONIb3yeMbIE€ B OMOTEXHOJIOTUH, — KJIETOUYHbIE U TKaHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
UX XapaKTepUCTHKA. TpaguiuoHHAas OHOTEXHOJOTHs: XJeOOoNeUYeHUe, IMONydYeHHE KHCIOMOJIOYHBIX
MPOAYKTOB, BUHOJENWE. MukpoOuonoruueckuii cuuTe3. OOBEKTHl MHKPOOHMOIOTHYECKUX TEXHOJIOTHI.
ITponzBonacTBO Oenka, aMUHOKHUCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMH M HMHCTPYMEHTOB IICJICHAIIPABJICHHOTO WM3MEHEHUS M KOHCTPYHUPOBAHHUS
TE€HOMOB C IIEJIBIO ITOJIY4EHUSI OPTaHU3MOB ¥ UX KOMIIOHEHTOB, COJEPKAIINX HE BCTPEYAIOLIUECS B IIPUPOJIE
OMOCHHTETHUYECKHE ITyTH.

Knerounas unxenepus. MeToapl KylbTyphl KIETOK W TKaHEH pacTeHMH M >KMBOTHBIX. KproOaHku.
Comaruueckass ruOpuau3anus ¥ comMaTudeckuid smOpuoreHes. lcrmosnb3oBaHUE TalulOMIOB B CEJIEKIUH
pacreHuid. [lonyyenue MOHOKNOHANbHbIX anmumen. Mcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHAIbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILIOJIOTBOpEHUE. PEKOHCTPYKIMS SHLEKIETOK U KIOHUPOBAaHUE
KHUBOTHBIX. MeETOA TpaHCIUIAHTAllMU sJep KIETOK. 7TexHonozuu 0300po6ieHus, KYIbmMUusUpoSanus u
MUKPOKIOHATbHO20 PABMHOICEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHasg WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYHpPOBaHUE
pexomOuaanTHBIX JJHK. Co30anue mpanceennvix opeanuzmos. JJoctixeHus: M IepCreKTUBBI XPOMOCOMHOM
Y TeHHON MHXKEHEepHH. DKOJIOTHYECKHE U 3THUECKUE MPOOIeMbl TeHHOM HH)XEHEPUH.

Menununckue OuorexHosnoruu. IloctreHomuas uudpoBas MeauuumHa. [IIP-nuarnocruka.
MeTa0onOMHBIN aHAINW3, TEHOUEHTPUUYECKUH aHadu3 MIpOoTeoMa YeloBeKa JUIsl OLIEHKHM COCTOSHUS €ro
310poBbs. lcnonb30BaHHWE CTBOJIOBBIX KJIETOK. TapreTtHas Tepanus paka. 3D-Omoumkenepust st
pa3paboTku (QyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKMX TEXHOJOTHM, CO3JaHHs KOMIUIEKCHBIX TKaHeH
COYETAaHHMEM TEXHOJOTMH TpEXMEPHOro OWONpPUHTHHTA | ckapoIAMHTa s peUleHus 3aj1ad
MEPCOHATM3UPOBAHHON MEIUIUHBI.

CozfaHue BEKTOPHBIX BAKIUH C I€JIbI0 00ecrieueHnss KOMOMHUPOBAHHOW 3alllUThl OT BO30OyauTeNnen
OPBH, ycraHOBIEHHE MOJIEKYJISPHBIX MeXaHu3MoB (yHKuuoHupoBanus PHK-conepxamux BUpycoB,
BBI3BIBAIOLINX 0CO00 OMAacHbIE 3a00I€BaHUS YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuisl u  cxembl: «lcnonp30BaHME MHUKPOOPTaHU3MOB B IMPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Kierounas unxeHepusn», «I eHHas HHXXEHEPUS».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlonmydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

Jdkekypeust  «buoTexHoiorus — BaxHeWIIas NPOU3BOAMTENbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoknenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNA B 0M0JI0THH
OpomonmonHas Teopust Y. Jlapsuna. IIpennocbuiku BO3SHUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4Has
nearenbHocTh Y. [lapBuHa.



JIBrkyue cuibl 3BodOLMM BuAoB 1o Y. JlapBuHy (BBICOKAass MHTEHCUBHOCTh Pa3MHOXKEHUS
OpPraHM3MOB, HACIEACTBEHHAs U3MEHYMBOCTh, OOpH0A 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oToop).

Odopmnenne cuaTeTHdeckoir Tteopum dBomonuu (CTD). HelitpanbHas Teopusi SBOJIOIHH.
CoBpeMeHHas IBOJOLMOHHAs OMOJI0rHsl. 3HaYeHHE 3BOIIOLIMOHHON TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. JIunnei, X. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. [lapsun, C. C.
Yersepuxos, U. U. llImansraysen, Jxx. Xonaein, /1. K. benses.

Tabmuue! u cxemsl: «Cucrema xuBoit npupossl (o K. Jlunuero)», «JlectHuna ®uBbIX CymiecTs (1o
Jlamapky)», «MexaHusm (QoOpMUpPOBaHUS NPUCIOCOOJEHUN Yy pacTeHUM U KUBOTHBIX (mo Jlamapky)»,
«Kapra-cxema Mmapmpyra myremectBus Y. Jlapsuna», «Haxomku Y. apBuna», «Popmbl OOprOBI 32
cymectBoBaHue», «llopoxel romyGeit», «MHoroobpasue KynbTypHBIX (opMm KamycTs», «Ilopossl
JIOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHMs HOBBIX BUIOB (1o Y. JlapBuHy)», «Cxema COOTHOILEHUS
JBUKYIIUX CUJT 3BOJIIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3ybTaThl

[Tomynsanus kak sneMeHTapHas equHuna 3Boatonuu. COBPEMEHHBIE METOABI OLICHKU I'€HETUYECKOIO
pasHOOOpa3usi M CTPYKTypbl mnomynsuuid. M3MeHeHue reHO(OHIA MOMYIAUUM KakK 3JIEMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTndeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (AKTOPHI (IBUXKYIINE CHJIBI) dBOITIONUU. MyTannoOHHBIA Tporiecc. KoMmOMHaTHBHAS
M3MEHYMBOCTb. [Ipeiid reHoB — ciaydaliHble HEHANpaBIeHHbIE U3MEHEHHs YacTOT ajulelied B MOMYJISAIHIX.
O¢dexr ocHoBatens. Iggexm Oymovinounozo copaviwika. CHudceHue 2eHemuyecko2o pasHooopasus:
npuuunsl u cieocmeus. Ilposenenue aghghexma opetigha eenos 6 OorbUUX U MATLIX nonyaAyusx. Murparum.
W3onsmus nonynsuuii: reorpaguyeckas (IpocTpaHCTBEHHAs), Ononoruueckas (pernpoIyKTUBHAS).

EcrecTBeHHbIl 0TOOp — HampaBisitonii ¢gaxkrop 3Bomtonuu. PopMbl €CTECTBEHHOro 0oTOOpa:
JBIDKYIUHM, CTaOMIU3UPYIOIUH, paspbiBatoluil (qu3pynTuBHbIif). [TomoBoit or6op. Bo3nukHOBeHHE U
ABOJIIOLIMSI COL[UAJIBHOTO MOBECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB  KaK  pe3yJbTaT  MHUKPOAIBOJIOLMH.  BoO3HMKHOBEHME
npucrnocoOaeHuit 'y opraHu3MoB. Apomopdo3bl M uauoagantanuu. llpumepsl mpucrnocoOaeHui 'y
opraHu3MoB: Mop¢osorudeckue, usnonornyeckue, OMOXMMHUYECKUE, MoBeaeHUeCKue. OTHOCUTEIbHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u crpykrypa. BumoobpasoBanue kak pe3yiabTaT MUKpPO3BOIOLUH. M3omsauus —
KII04eBOil  ¢akTop BHpooOpazoBanus. Ilyrm u  cmocoObl  BHI000pa3oBaHUS:  aJIONATPUUECKOe
(reorpaguueckoe), CUMIIATPUUECKOE (IKOJIOTMUYECKOE), «XMTHOBEHHOE» (TIOJIMIUIONIN3aLUsl, THOPUAN3ALUS ).
JITMTeNbHOCTh 3BOJIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl (opMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3Hsl.

Ponb 3BOMIOLIMOHHON OMONIOTMU B pa3pabOTKe HAYYHBIX METOA0B COXpaHEHHUs OmopazHooOpasus.
MHUKpPOABOIIONMS U KOIBOJIIOLMS Mapa3uTOB M MX X035ieB. MexaHu3Mbl (POPMHUPOBAHUS YCTOWIMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEll.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuuer u cxemsl: «MyTallMOHHAsE U3MEHUYUBOCTLY, «llomysuMoHHAs CTPyKTypa Buaa», «Cxema
MPOsIBJICHUST 3aKkoHa Xapau—BaitHOepra», «JIBMKyIIHe CHIIBI DBOJIOIUNY», «IKOJOTHYECKAs HW3OJISAIIUS
nonyJsAuil ceBaHckoi openn», «'eorpapuueckas U30Ms1Ms JTUCTBEHHUIbI CUOMPCKON M JTMCTBEHHUIIBI
naypckoit», «llomynsnvoHHBIE BOJHBI UYHUCIEHHOCTHM XMIIHUKOB M KepTB», «(Cxema naelcTBUA



€CTECTBEHHOT0 0TO0pa», «DopMbl 00prObI 3a cyliecTBOBaHUE», «HIycTpHanbHbI MenaHu3M», «KuBble
uckonaembiey», «IIoKpOBUTENBCTBEHHAs OKpacKa JKMBOTHBIX», «lIpemynpexnaronias okpacka >KHBOTHBIX»,
«Pu3nonoruueckue agantauuny», «lIpucrnoco0neHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCTBY, «Kpurepun
BUJa», «Bumbl-nBoliHukm», «CTpykTypa Buaa B mpupoaey», «CrocoObl  BUA000pa3OBaHUS»,
«["eorpaduueckoe BU1000pazoBaHKue TPEX BUIOB JaHJBIIIEH», «KOIOIMUECKOE BUI000pa30BaHNE BUJIOB
cununy, «llomumionaer pacteHuit», «KamycTHO-peneyHbiii THOpuI.

Ob6opynoBanue: repbapun pacTeHUN, KOJUIEKIIMA HACEKOMBIX, Uydela MTHUI] U 3BEpel ¢ MmpuMepaMu
Pa3NUYHBIX TPUCHOCOOICHUH, Yydena NTUI] U 3Bepel Pa3HbIX BUAOB, repOapuu pacTeHUi ONM3KUX BUIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOaMU.

JlaGopaTopHas pa6ora «BplsgBlIeHHE H3MEHUYUBOCTH Yy 0COOEH OJJTHOIO BUAAY.

JlaGopaTopuas padora «lIpucnocoGnenus OpraHu3MOB U X OTHOCUTEINIbHAS 11€JI€CO00Pa3ZHOCTDY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIoLus U eé pe3yJIbTaThI

Metoapl u3yueHHs MakpolBoironuu. [laneoHTonorndyeckue MeTOIbl HM3Y4YEHHs  SBOJIIOLIUU.
[Tepexonnbie GopMbI U GUITOTEHETHUYECKHE PSIIBI OPTaHU3MOB.

buoreorpadudeckne meroapl uzydeHus sBoionuu. CpaBHeHue ¢uopsl u (ayHbI MaTEpUKOB U
octpoBoB. buoreorpapuueckue obnactu 3emian. BUIbl-3HIEMUKU U PETUKTHI.

OMOpHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(OIOTHYECKME  METOIbl  M3YyY€HHMs  HBOJIOLUMU.
['eneTnyeckue MeEXaHU3MBbI 3BOJIIOLMU OHTOTE€HE3a U MOSIBJIIEHUS SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrMUHbIE
U AHAIOTMYHblE oOpraHbl. PynauMeHTapHble opranbl U aTaBU3Mbl. MOJEKYISPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M MaTeMaTU4YeCKUE METO/Abl M3y4deHHs HBOJOIUH. ['omonoruunbie reHbl. COBpeMEHHbIE
METO/bI OCTPOEHUS (PUITIOTEHETUYECKUX J1€PEBHEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIMSI TEHOMOB.

O6mme 3akOHOMEpHOCTH (TIpaBWia) HBONIOUMU. [lpunyun cmenvr @ynxyuti. HeoOpatumocTb
IBOJIIOLIMU. AflanTUBHAsA paanuanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIHH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuipl u cxembl: «DUIOreHETHUECKUM P JOWAaaAn», «APXEONTEPUKC», «3BEpO3yOble AIIEPHI»,
«Crerouedanel», «Punnoduter», «CemMeHHble MNaNmOPOTHUKWY», «buoreorpaguueckue 30HBI 3eMIIN,
«[lpeiid KoHTHHEHTOB», «PenukTbl», «HauanpHble cTaguM 3MOPHUOHATIBHOTO Pa3BUTHS MO3BOHOYHBIX
KHUBOTHBIX», «['OMOJIOTUYHBIE M AHAJOTHYHBIE OpraHbl», «PyIHMEHTHI», «ATaBU3MBI», «XPOMOCOMHBIE
HaOoOpbl YeJOBeKa W IIMMIIaH3e», «lJaBHbIE HANpaBlIEHUS SBOIIOLUNY», «O0IIKMe 3aKOHOMEPHOCTH
IBOJIIOLIVN.

OO6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTAaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HH HA 3eMue

Hayunble TuUmoTe3bl MPOMCXOXACHUS XM3HM Ha 3emie. AOuoreHe3 W maHcnepMmusi. JloHaydHble
NPEJCTAaBICHNUS O 3apO’KACHUU JKU3HU (KpeallMoHu3M). [ nmore3a mOCTOSHHOTO CaMO3apOXIEHUS KU3HU U
e€ omposepxenue omnbitamu @. Pemu, JI. Cnamnanuanu, JI. [lactepa. IlpoucxoxaeHue >KuU3HU U
acTpOOHOJIOTHSI.

OcHOBHBIE 3Tallbl HEOpraHUdeckod sBotonuu. [lnaHerapHas (reojorumdeckasl) 3SBOJIIOLMSL.
Xumuueckas: 3BOJOLUSA. AOHOTEHHBIH CHHTE3 OPraHMYECKUX BeIlecTB M3 Heopranmdeckux. OmbiT C.
Munnepa u I'. FOpu. OGpa3oBanue noauMepoB u3 MoHomepoB. KoarepsatHas rumoreza A. M. Onapuna,
rumnoTesa rnepBuuHoro OynboHa J[x. XonmaeliHa, renetnyeckas runoresa I'. Mémnepa. Pubosumsr (T. Uek) u
runotes3a «mupa PHK» V. I'mnbepra. @opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE MPOTOKJIETKH.



Hcropus 3emnu u meToapl €€ n3ydyeHus. Mckornaemble opraHu4eckue ocTaTku. ['eoxpoHosorus u eé
MeTo/bl. OTHOcHUTENbHAsT M aOCOJIIOTHAs TI€OXpOHOJOrus. l'eoXpoHosoruueckas UIKana: S0HBI, 3pbI,
MEPUO/IbI, STIOXHU.

Hauanbubie 3Tansl oprannyeckoi 3Bostonuu. [losiBIeHne U 3BOMIONUS MEPBBIX KIETOK. DBOJIIOIUS
MeTtabonu3ma. Bo3HukHOBeHHE MeEpBBIX 3KocucTeM. CoBpeMeHHblE MUKPOOHBIE OMOMIEHKH KaK aHajior
nepBbIx Ha 3emiie coobmiectB. CTpoMaTonuTsl. [IpokapruoThI 1 3yKapUOTHI.

[Ipoucxoxaenue  sykapuoT  (cuMOMOreHe3).  DBOJIOLMOHHOE  MPOUCXOXKIECHUE  BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHUKHOBEHHE OCHOBHBIX TPYHI MHOTOKJIETOUYHBIX
OpraHU3MOB.

OcHOBHbBIE ATambl SBOJNIONHUHM BhICIINX pacTeHuil. OcHOBHbIE apomop¢o3bl pacTeHuil. Beixon
pactenuid Ha cymry. [losiBleHHe CIOPOBBIX PAcTeHW M 3aBoeBaHHE MUMHU Cymid. CeMEHHBIE pPacTEHUS.
[IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHbBIE 3Tallbl SBOJIOIUHM >KUBOTHOrO Mupa. OcHOBHbIe apoMopdo3bl KUBOTHBIX. Benuckas
¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOpaoBbie KUBOTHBIE. JKU3HB B
BOoJle. DBOJIONMS MMO3BOHOUYHBIX. [Ipomcxoxkaenne ampubmii w  pentunmid. IlpomcxoxneHue
MJIEKOMUTAOMMX W nTull. [lpunmun kmodyeBoro apomopdosa. OcBoeHHe O€CO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIU.

Pa3Butue xu3HM Ha 3emiie 10O 3paM U NepUuogaM: apxeil, IpoTepo30il, naneo3on, Me3030i, KaHO30M.
OOmiast XapakTepUCTHKa KJIMMaTa W TeOJOTMYECKHX TporeccoB. [losBieHne M paciBeT XapaKTepHBIX
OpPraHu3MOB. YTJIe00pa30BaHUE: €TO YCIOBHS U BIMSHUE HA Ta30BbI COCTAaB aTMOC(EpHI.

MaccoBble BBIMUpPAHUSI — JKOJOTMUECKHE KPU3UCHI mpouuioro. [IpuymHBI M CIEACTBUS MacCCOBBIX
BhIMUpaHui. COBpEMEHHBIH HKOJOTMYECKUH KpusHuc, ero ocoOeHHocTu. I[IpoGiema coxpaHeHHs
O6unopa3zHooOpasust Ha 3emJie.

CoBpeMeHHas cuctemMa opranuueckoro mupa. [lpuHiunel kinaccudukanuu opranu3MoB. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: @. Penn, JI. Ciamnannanmy, JI. [lactep, . 1. Meunukos, A. U. Onapun, JIx. Xonnewn, I
Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombeita JI. Ilactepa mo wu3ydeHuHro
caM03apoJeHus xu3Hm», «Cxema onbita C. Mumnepa, I'. FOpu», «3Tanbsl HEOPraHMYECKOU 3BOITIOLIU,
«["eoxpononornyeckas mkana», «HauyanbHble 3Tambl OpraHUYEcKON sBoyOLMKMY», «CxeMa 00pazoBaHUs
JyKapuoT myTéM cuMmOuoreHezay, «Cucrema >KHBOW TpUpoAbl», «CTpoeHHe BHUpPYCa», «ApomMop]o3sI
pactenuit»y, «PunmODUTHY, «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCINY», «MXu»,
«ITanopotaukn», «l'omocemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey», «Kumeunononoctusie», «llmockue
YEPBUY, «YIICHHUCTOHOTHEY, «PEIOEIY, «3eMHOBOIHEIEY, «ITpecMmbikaromuecs», «IITume,
«Miekonuraromuey, «Pa3BuTHe KU3HU B apXEUCKOU 3pe», «Pa3BuTHE KU3HU B IPOTEPO3OMCKOMN ey,
«Pa3BuTHE KXH3HU B NAJCO30MCKON 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XU3HU B
KaitHO301CKOM 3pe», «COBpeMEHHasi CUCTEMA OPraHUYECKOTO MUAPay.

O6opynoBanue: repOapuM pacTeHUH pAa3IMYHBIX OTIENIOB, KOJUJICKIIMM HACEKOMBIX, BJIa)KHbIE
npenaparbl )KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJIJIEKIIMH UIJIOKOXKUX, CKEJIEThl MO3BOHOUYHBIX )KUBOTHBIX,
yyyena MTHULl U 3BEpPeM, KOJUIEKIUU OKAMEHEJOCTEH, MOJIE3HBIX HCKOIMAEMbIX, MYJSDKH OPraHMYeCKHX
OCTAaTKOB OPraHU3MOB.

BupryaabHas jgaboparopHas padora «MoaenupoBanue onbiToB Muuiepa—tOpu no uzydeHuro
aOMOTeHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B TIEPBUYHOM aTMOcdeper.



JlabopaTopHas padora «/3ydyeHne U onucaHre UCKOMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.
IIpakTnueckas padora «/3ydyeHne ocoOOEHHOCTEN CTPOEHUS PACTEHUHN PAa3HBIX OTAEIOB.
IIpakTnueckas padora «/3ydyeHne 0coOOEHHOCTEN CTPOEHNUS T03BOHOUYHBIX )KMBOTHBIX».

Tema S. IIpoucxokaeHue 4YeJI0BeKa — AaHTPONOreHe3

Paspnensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHE TIPEICTABIEHUA O IPOUCXO0KICHUU YesioBeKa. Penurnosnsle Bo33penns. COBpeMeHHbIE
Hay4yHbIE TEOPUHU.

CxoncTBO 4enoBeKa € JKMBOTHBIMU. CHCTEMAaTHYeECKOE IOJO0XKEHHE uenoBeka. CBHIETENbCTBA
CXOJCTBa 4eJOBEKa C YKUBOTHBIMHU: CPaBHUTEIHbHO-MOPQOIOrndeckue, 3MOpHOJIOoruueckue, (pU3noIoro-
onoxumuueckue, mnopeneHuyeckue. OTIMYMA 4YellOBEKa OT >KUBOTHBIX. [IpAMOXOXKIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIbHOW CUCTEMBI.

JBwkynme cuibl  ((pakTopbl) aHTpPONOTeHe3a: OuoJormyeckue, conuanbHbie. COOTHOIIEHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoOBHbBIE CTaJMM aHTpornoreHe3a. PanHue denoBexooOpa3Hble 00e3biHbI (IPOKOHCYJIBI) U PaHHUE
MOHTHJIBI — OOIIME MPEIKH YETOBEKOOOPA3HBIX 00€3bsiH M JIO/ICH. ABCTPATIONUTEKH — JIBYHOTHE TPEIKU
mozel. YemoBek yMerblii, IepBbIle U3TOTOBJICHHS OpYInUN Tpyaa. HenoBeK NpsAMOXOASIIANA U TEPBBIN BBIXOJ
moneit 3a npenensl Adpuku. UenoBek reinenboeprekuii — ool mpeqok HeaHIepTalbCKOro YellOBeKa U
YeJI0BEeKa pa3yMHOTr0. YelloBeK HeaHepPTAIbCKUI KaK BUJ JIFOAEH XOJO0JAHOI0 KiauMara. YemoBek pa3yMHbIN
COBPEMEHHOI0 THIMA, JICHUCOBCKUN 4YEJIIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpenenamMu AQpuUKH.
[Taneoreneruka u najaeoreHOMUKA.

DBOJIIOLIUS COBPEMEHHOT0 uesioBeka. EcTecTBeHHbIN 0TOOp B MOMyNIALUAX YerloBeKka. MyTalmOHHBIN
nporecc ¥ noaumopdusm. IlonymnsiunoHHbIe BOJHBI, Ipeld reHoB, Murpanus u «3(Qexkr ocHoBartemns» B
MOMYJISILUSIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue packl. [lonsarue o pace. bombime packl: eBporeougHasi (eBpa3uiickas), aBCTpalio-
HerpoujHas (3KBaTopuaibHas), MOHIOJOWAHAs (a3MaTCKO-aMepHuKaHcKas). Bpems u mytu pacceneHus
4yeqnoBeKka 10 IaHere. EnMHCTBO 4enoBeueckux pac. HaydHass HeCOCTOATENBHOCTh —pacu3Mma.
[IpucrmocoOneHHOCTh YeIOBEKa K Pa3HBIM YCJIOBHUSIM OKpYXKaromied cpeapl. BnusiHue reorpaduyeckoin
cpenbl u aperda reHoB Ha MOP(OTOTHIO B PUZUOIOTHIO YETOBEKA.

MeXIUCUUIUIMHAPHBIE METOJbl B (u3nyeckoi (OMOJIOrMYecKoil) aHTPOMOJIOTHU. DBOIIOLMOHHAS
aHTPOIIOJIOTHUS U MAJIEOAHTPOIOJIOTHS YEIOBEUECKUX NOMYJIALKNA. bruoconyanbHble NCCIeA0BaHUs IPUPOBI
yenoBeka. VccnenoBanue KOABOMONMNA OMOJIOTHYECKOTO U COLMATBHOIO B YETIOBEKE.

JdemMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer 1 cxemel: «MeToJbl aHTpOMONOTuN», «I'0M0BHONW MO3r yenoBeka», «HenoBexooOpasHbIe
00e3bsiHb», «CKeneT 4YeoBeKa W CKeJeT MIMMIaH3e», «PyIuMeHThl M aTaBU3MbD», «JIBMXKYIIME CHIIBI
AHTPOIIOTeHE3a», «IBOJIIOIMOHHOE JIPEBO UYEIOBEKa», «ABCTpalonuTek», «UemoBek ymenbiiy, «HemoBek
npsaMoxo iUy, «JlenucoBckuil uenoek» «Heanpepranbupl», «KpomanboHis, «llpeaku uenoBekar,
«OTanbl 3BOJIOLUN YEJIOBEKAY, «Packl yemoBeKkay.

O6opynoBaHue: MYJISKH OKaMEHEJIOCTEeH, MPeIMETOB MaTepUalbHON KYJIbTYphl MPEIKOB YEIOBEKA,
penponykiuu (pororpadguu) KapTuH ¢ MUDOTOTHICCKUMU M OMOJICHCKUMHU CHOKETaMH TTPOUCXOXKICHUS
4enoBeka, (ororpaduu HAXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKAa, CKEJET 4YelloBeKa, MOJeNb uepemna
4eJloBeKa M uepena HIMMIIaH3€, MOJEIb KHUCTU 4YeJIOBeKa M KHCTH HIMMIIAH3€, MOJAEIM TOopca IPENKOB
YeJI0BEKa.

JlaGopaTopHasi paGora «/3ydeHne OCOOEHHOCTEH CTpPOCHHS CKelieTa YeJOBEKa, CBS3aHHBIX C
MPSIMOXOKJIECHUEM.



IIpakTuyeckas padora «3ydeHre SK0JIOrHYECKUX aJanTalluid 4eTOBEeKay.

Tema 6. IK010TUs1 — HAYKA 0 B3AMMOOTHOILIEHUSIX OPTraHU3MOB M HAJOPTAHM3MEHHBIX CHCTEM C
OKpY:KamoueH cpeaou

3apokaeHue U pa3BuTHe dKojoruu B Tpynax A. I'ymGomeara, K. @. Pymee, H. A. CeepioBa, D.
I'exxens, A. Tenciu, B. H. Cykauéna. Paznensl u 3agaun 3xo0ruu. CBsI3b 3KOJIOTHUU C IPYTUMHU HAyKaMHu.

Metoaet  skonoruu. IloneBbie HaOMOAEHMS. OKCIEPUMEHTHI B OKOJOTHH: MPUPOJHBIE U
nabopatopuble. MonenupoBanue B OKOJOTUHM. MOHUTOPUHT OKpYXKAlOIIEH Cpeapl:  JIOKAJIbHBIM,
pPEruoHANIbHBIN U TJI00AJIbHBIN.

3HaueHue HKOJIOTMYECKUX 3HAHUH Ui YeloBeKa. DKOJIOTHYECKOe MUPOBO33PEHUE KaK OCHOBA CBs3Ei
4elnoBevecTBa ¢ MpUpoAod. DOpMHUPOBAHUE IKOIOTUYECKOM KYJIbTYPHl U SKOJIOTHUECKOH TI'PaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumer u  cxembl: «Paszmensl skomorumy», «Metoasl 3Konorum», «CxemMa MOHUTOPUHTA
OKpY>Karollen Cpesib».

JlabopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Dkosnorudeckre (akToppl M 3aKOHOMEPHOCTHM WX JAeicTBus. Kiaccudukanus 3KOIOTHYECKUX
¢dakTopoB: abmoTHYECKHE, OWOTHYECKHE, aHTpomoreHHele. OOmEe 3aKOHOMEPHOCTH  JICHCTBHS
skosormueckux (akrtopo. IIpaBuno wmmammyma (K. Ilnpenrems, [O. JIu6Gux). ToiepaHTHOCTB.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue dakropbl. CBET Kak dKonorudeckuii paxrop. JleficTBue pa3HbIX Y4aCTKOB COJIHEYHOTO
CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYIIBI PACTEHUN W >KMBOTHBIX 1O OTHOIICHUIO K CBETY.
CurnanbHas pojib cBeTa. POTONEpUoaN3M.

Temmepatypa kak odkonoruueckuid  ¢akrop. JlelicTBue TemrepaTypbl Ha  OpraHU3MBI.
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxsocte kak skojorumueckuil ¢akrop. IIpucnocobnieHuss pacTeHMid K IMOAJIEPKaHUIO BOJHOTO
Oananca. Knaccuduxaius pacTeHHil 10 OTHOIICHUIO K Boje. [IpucnocoOieHus >KUBOTHBIX K W3MEHEHHIO
BOJTHOTO PEKUMA.

Cpenpl 0OUTaHUSI OPTaHU3MOB: BOJHAsI, HA3€MHO-BO3IyIITHAS, TOUYBEHHAs, TNTyOWHHAs MOAMOYBEHHAs,
BHyTpUOpranu3zMeHHas. OU3NKO-XUMHUYECKHE 0COOEHHOCTU cpesi oOuTaHus opranu3MoB. [Ipucnocobnenus
OpPraHU3MOB K KH3HHU B Pa3HBIX Cpeax.

buonornueckue putrmbl. BHemmnune u BHyTpeHHUE pPUTMBL. CyTOUYHBIE M TOJWYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Kuznennoie Gopmbl opranuzMoB. Ilonstue o xusHeHHON (opme. KuzHeHHbIE (OPMBI PACTEHMIA:
JIEPEBhs, KYCTApPHHKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIE (HOPMBI
KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a9pOOHOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckne ¢akrtoppl. Buasl OMOTHYECKHX B3aUMOJEHUCTBUN: KOHKYPEHIIHS, XWIHUYECTBO,
cumbuos u ero Qopmbl. Ilapazutusm, koomepaiusi, MyTyalau3M, KOMMEHCAJIM3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3aumoseicTBus (Tonudeckue, ¢popudeckue, padbpudeckue). 3HaueHne
OMOTHYECKMX B3aWMOJCUCTBUN NJIsi CYIIECTBOBAHUS OPraHu3MOB B cpene oOutanws. [lpunHnmmn
KOHKYPEHTHOT'O UCKJIFOUECHHSI.

JdemoHcTpauuu

Tabmuubl U cxembl: «Qkoyorudeckue (akTopbl», «CBETOBOU CIEKTP», «IKOJIOTHYECKHUE TPYIIITHI
KUBOTHBIX IO OTHOIIEHHIO K CBETY», «TErIOKpOBHBIE MXUBOTHBIEY», «XOJIOAHOKPOBHBIE >KUBOTHBICY,



«DU3HONOTHYECKHEe aJlalTallul KUBOTHBIX», «Cpelbl OOUTaHUS OPraHU3MOBY, «bUOIOTHYECKHE PUTMBIY,
«Kuznennsie GopMbl pacTeHu», «OKU3HEHHBIE (POPMBI JKUBOTHBIX», «IKOCHUCTEMA LIMPOKOIMCTBEHHOTO
nmeca», «JkocucremMa XBoWHOro Jeca», «llenu nuranusy, «XumnHuuectBo», «llapazutuzmy,
«Konkypenuus», «Cumonos», «KommeHcanuzm.

O6opynoBanue: repbdapuu pacTeHU M >KUBOTHBIX, MPHUCIIOCOONCHHBIX K BIMSHUIO Pa3IUYHBIX
9KOJIOTMUECKUX (DAaKTOpOB, TepOapuu CBETONIIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU,
CBETONIIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pACTCHHUs, TrepOapuul U KOJJICKIHH
TEIUIONIIOOUBBIX, 3SMMOCTOHKHX, MOPO30YCTOMYUBBIX PACTCHUH, Uydela MTHUI] U 3Bepel, repdapuu pacTeHUH,
OTHOCSIIUXCS K TUrpoduTam, kcepodurtam, Me30(putaM, KOMHATHBIE PACTEHUS JTaHHBIX TPYIII, KOJJIEKLIHUU
KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMH PACTEHHUI M >KMBOTHBIX, 00JaJal0IUX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUM JKU3HU, repOapuy U KOJUIEKIIMU PacTeHUN
U OKMBOTHBIX PaA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMU >KHUBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX
OMOTHUYECKNX B3aMMOACHCTBUSIX.

JlabopaTopnasi pabora «BrIsiBiIeHHE MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopHasi pabora «BblsiBieHNe NpUCIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIAIMA

DKOJIOTHYECKHE XapakTepucTuku nomyisiuu. [lonmynsmuss kak Ouosoruyeckas cuctema. Ponb
HEOJIHOPOJAHOCTH Ccpenbl, (hU3nUecKux OaphbepoB W OCOOCHHOCTEH OHMOJOTMU BHJIOB B (hopMHpOBaHHH
IIPOCTPAHCTBEHHOMN CTPYKTYpbI nomnyasuuid. OCHOBHBIE MTOKA3aTENH MOMYJISUN: YUCIEHHOCTD, IIJIOTHOCTb,
BO3pacTHAsl U M0JIOBAsi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTb, MUTpALUS.

DKoJloruueckasl CTpykrypa nomyiasiquu. OneHka YUCIAeHHOCTH MONyJaiud. J{uHaMuka nonyiasiuuu u
e€ perymsauus. buotndeckuii moreHuuan nomyisuu. MonenupoBaHue JuHaAMHUKU nonynsuuu. Kpusbie
pocta uyucieHHOCTH mnonynsuuud. KpuBble BbDKMBaHMS. Peryndius YHCIEHHOCTH MOMYNSIMM: pob
(akTOpOB, 3aBUCAIIMX W HE 3aBUCALUIMX OT IUIOTHOCTH. DKOJOrMYeckue crtpareruu BuaoB (- u K-
CTpaTEruH).

[Tonsitue 00 »KoMOrMyecko Humie Bujpa. MecrooOutanue. MHOroMepHass MOJIETh SKOJOTUUYECKOU
Huim J[x. M. XatunHcona. PazMepsl skonorndeckoi Humu. [ToTeHmanpHas U peajin30BaHHasl HULLIN.

Bun xak cucrema nmonyinsiiuii. Apeanbl BUIOB. Buabl 1 MX )KM3HEHHBIE CTpPATeTUU. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEIEHUS M MUTPALIUNA KUBOTHBIX. bruosiornueckne MHBa3uu 4y>KEpPOIHbIX BHUJIOB.

JdemMoHcTpanuu

IToprper: Ix. WM. XaTuynHCOH.

Tabnuiel 1 cxembl: « IKOJIOTHYECKHE XapaKTePUCTUKH MOMyIanumny», «IIpocTpaHcTBEHHAs CTPYKTypa
nonymsiuny, «Bo3pacTHele nupamuiabl nonyasuuu», «CKOPOCTh 3aceleHHs IOBEPXHOCTH 3eMild
Pa3IMYHBIMHU OpraHu3MaMmuy, «Mogensb 3xostorudeckoit Humm Jx. M. Xaranaconay.

Ob6opynoBanue: repdapuu pacTeHUN, KOJUIEKIIUHU KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHus ceMsH pacTeHHI K pacCeIeHUIO.

Tema 9. Jkos10rusi c0001IECTB. IKOJIOTHUECCKUE CUCTEMBI.

CoobmecTBa oprann3mMoB. bruorieHos u ero crpykrypa. CBsi3u MEX/ly OpraHu3MaMH B OMOIIEHO3E.

Okocucrema kak oTkpbitas cuctema (A. JIk. Tencnu). DyHKIMOHANBHBIE OJOKH OPraHU3MOB B
HKOCHUCTEME: MPOIYLEHTHl, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue memnu u ceTu.
Abunotnyeckue 61oku 3xocucteM. [TouBbl u uiel B 3kocucTeMax. KpyroBopor BelecTB U MOTOK SHEPTUU B
JKOCHCTEME.



OcHoBHbIE TMOKa3aTean 3KOcUCTeMbl. buomacca U mpoayKuusa. DKOJOrMYecKHe MUpPaMUIbl YUCEl,
OMOMacChl U SHEPTHUH.

Hunamuxa  sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HampaBieHHbIC
3aKOHOMEpPHbIE CMEHBI COOOINECTB — CyKleccud. [lepBUYHBIE M BTOPHYHBIC CYKIIECCUU M UX MPUYUHBI.
AHTpOIOreHHbIe BO3JIEHCTBUS Ha cykueccud. KimumakcHoe cooOmiectBo. buopasHoobpaszue u moiHOTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHble 3KOCUCTEMBI. DKocucmemsvl 03€p u pek. IKocucmemvbl Mopell U 0Keanos. IKOoCUCeMbl
MYHOp, 11eco8, cmeneti, nyCmulHb.

AHTpPOIIOTeHHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMA. ATpOIeHO3. Pa3nuuus Mexay aHTpONOTeHHBIMU U
MIPUPOJAHBIMH SKOCHUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas d¢uopa u  dayHa.
CunaHTpOnUM3ausl ropoJCcKol ¢ayHbl. bHojormueckoe M XO3SHCTBEHHOE 3HAUYEHUE arpOdKOCHCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJEWUCTBUN OpPraHM3MOB B SKOCHUCTeMax. Pojb
KACKAoOHo20 3pgexma u 6ud08-30upurkamopos (Kirouesvblx 6u008) 8 QVHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc sHEPTUN U BEIMIECTB MEKAY CMEKHBIMU YKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN 1
HKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JACHCTBHIA.

Mexanuzmvl 8030eticmeus 3a2psA3HeHUll PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8o30eticmausi. MeTo 00T HsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX SKOCHCTEM.

JdemoncTpanuu

IToprper: A. JIx. Tencau.

Tabmuupr u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHUCTEMAa IIUPOKOJIHUCTBEHHOTO JIECay,
«JKOocUCTeMa XBOWHOTO Jeca», «DyHKIMOHAIBHBIE TPYIIBI OPTaHU3MOB B 3KocucTteMe», «Kpyrosopor
BEIIECTB B 9KocHucTeMey, «Llenu nutanus (macTOMIHAs, 1eTPUTHAS)», « DKOJIOTHYECKas MUpaMUa YUCe,
«JKojoruyeckas nupaMmuaa ouomaccel», «IKOJOTHUECKash MUpaMuia 3Heprum», «Obpa3zoBaHue 000Tay,
«[lepBuunast cykneccus», «BoccTaHOBIEHHE Jieca TOCIE MoXKapa», «IDKOCHCTEMA 03epay», «ATPOICHO3Y,
«KpyroBopoT BeniecTB U MOTOK SHEPTHH B arporieHo3ey, «I[Ipumepsl ypOboskocuctem.

Ob6opynoBanue: repboapu pacTeHUM, KOJJIEKIMM HAaCEKOMBIX, udydyella NTHIl W 3Bepel, repbapuu
KYJIBTYPHBIX U AUKOPACTYIIMX PACTCHUN, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTunyeckas padora «/3ydeHne u onricaHue ypOOIKOCHCTEMBD».

JlabopaTopHasi pa6ora «/3yueHue pazHOOOpa3uWsi MEIKHUX IMOYBEHHBIX UJICHUCTOHOTHUX B Pa3HBIX
HKOCHUCTEMAX ).

JKCKypeust «IKCKYpCHs B TUIIMYHBIN OHoreoieHo3 (B 1y0paBy, Oepe3HsK, ebHHUK, Ha CyXOJ0IbHBIN
VI TIOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKYpeusi «IKCKYpPCHS B arpOIKOCHCTEMY (Ha TI0JI€ WIIH B TETUTUYHOE XO3SHCTBO).

Tema 10. Buocdepa — rinodanbHas IkocucTemMa

buocdepa — obmeranerapHas o6onouka 3eMid, II€ CYHIECTBYeT WIM CYLIECTBOBAJIA KU3Hb.
PazButne mpencranennii o 6uochepe B Tpymax O. 3rocca. Yuenue B. . Bepraackoro o Omocdepe.
Ob6nactu Ouocdeps! u e€ cocran. JKuBoe BeniecTBo 6uocheps! U ero GyHKIUH.

3aKOHOMEPHOCTH  CyliecTBOBaHMA Ouocdeprl. OcobeHHocTH Ouocdepsl Kak — TI00aIbHON
sKocucTeMbl. [lnHaMudeckoe paBHoBecue B 6nochepe. KpyroBopoTsl BemiecTB M OMOT€OXMMUYECKHE IIUKITBI
(yrnepona, a3ora). PuTMuuHOCTH siBIIeHUH B Onocdepe.



3onanbHOCTh Ouocdepnl. Ilonarue o Ouome. OcHOBHbIE OMOMBI CYIIM: TYHJIpa, XBOWHBIE Jieca,
CMEILIaHHbIE M HIMPOKOJINCTBEHHBIE JI€CA, CTEMH, CaBaHHbI, IYCTHIHH, TPOIMYECKHUE JIECA, BBICOKOTOPBS.
Knumar, pacTutenbHbIi U 5KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa u (GyHKIHUS )KUBBIX CUCTEM, OIICHKA UX PECYpCHOT0 MOTEHIHANA U OMOCHEPHBIX (YHKITUIA.

JdemoHcTpauuu

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

Tabmuer u cxemsl: «I'eochepst 3emmny, «KpyroBopot azora B mpupoae», «KpyroBopot yrieposaa B
npupoje», «KpyroBopor kuciopona B npupoze», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE OHOMBI
cymny, «Kinumaruueckue nosca 3emuny, «Tynapay, «Taira», «CMemanubii jgecy, «LInpokonrucTBEeHHBIN
necy, «Crenby, «CaBanHay, «Ilycteinsay, « Tponnueckuil gecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUY KUBOTHBIX.

Tema 11. YesioBeK M OKpYKalolIas cpeaa

DKOJIOTHYECKHEe KPHU3UChl U MX NpuuuHBL. Bo3nmelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3YIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOU cpeapl. OXpaHa BOJHBIX pecypcoB. Pazpyienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue kinumara.

AHTpPOTIOTEHHOE BO3JICUCTBHE HA PACTUTENBHBIM M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl Mpupoabl. Kpacuble kHuru. Ocobo oxpaHsieMbie
npupoansie Teppuropun (OOIIT). borannyeckue casibl U 300JI0THYECKUE TAPKH.

OcCHOBHbIE MPHUHIMIBI YCTOMYMBOIO Ppa3BUTHUSL 4YeJIOBEYECTBA M HpUPoJbl. PanmonanbHOE
MIPUPOJIOTIONB30BAHNE M COXpaHEHHE OHMOoIorndeckoro pasHooOpasus 3emum. OOmme 3aKOHOMEPHOCTH
r700ANBHBIX JKOJIOTUYECKUX Kpu3ucoB. OCOOEHHOCTHM COBPEMEHHOTO KpHU3UCa U €ro BEpOSTHbIE
MOCJIE/ICTBHSI.

Pa3BuTHe MeTOJOB MOHUTOPMHIA pa3BUTHUSl ONACHBIX TEXHOTEHHBIX IHpoueccoB. CucmemHvlie
uccne0osanusi nepexooa K pecypcocoepezaiowjeil U KOHKYPEHMOCNOCcoOHoU sHepeemuke. buonosuueckoe
pasHoobpazue u ouopecypcovl. Hayuonanvnvle ungopmayuonusvie cucmemsl, obecneuugaroujue 00CmMyn K
uHgopmayuu no coCmMosIHUIO OMOeNbHbIX 8U008 U IKocucmem. OCHOB8bI IKOpeabUIUMAYUL IKOCUCEM U
cnoco606 60pb0OBI ¢ buonospedcoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpauuu

Tabnmumer U cxembl: «3arpsisHeHUEe aTtMocdepwl», «3arps3HeHue Truapochepsr», «3arps3HeHHe
nouBb», «llapHukoBbId dPdekT», «Ocobdo oxpaHseMble MPHUPOAHBIE TeppuTopun», «Momenu
YIPaBISEMOT0 MUPay.

Ob6opynoBanue: ¢dortorpadhuu OXpaHIEMBIX pacTeHUW U >KUBOTHBIX KpacHoit kHurum Poccuiickoit
®enepaunn, KpacHol KHUTM pervuoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHWSA K pe3yJbTaTaM OCBOSHHUS OOYYaIOIIMMHKCS IPOrpamMm
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U ITPEIMETHEBIE.

B cTpyKType NTMYHOCTHBIX PE3y/IbTaTOB OCBOCHHS MPOrPAMMBI 110 OMOJIOTHH BBIIEICHBI CIEIyIOIIne
COCTaBJISIIONINE: OCO3HaHHE OOYYaIOIIMMUCSA POCCHUICKON TIpa)KAaHCKOW HACHTUYHOCTU — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOONPEICICHUIO, Hanuuue mMomugayuy K oOy4eHUI0 OHOJIOrHH,
yeneHanpasienHoe pasgumue BHYTPEHHUX YOEXKICHUH JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH H
HCTOPUYECKHUX TPAIULUN PAa3BUTUS OMOJIOTUYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCb OOYUYAIOIINXCS
PYKOBOJICTBOBATbCS B CBOCH AESITENbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYLIUMH CHUCTEME
OuoI0rHYecKoro 00pa3oBaHus, Haluuue NPAasoCoO3HAHUS FIKOIIOTUYECKON KYIbTYPbI, CHOCOOHOCMU CINABUNb
LEJIU U CTPOUTH JKU3HEHHBIE MJIaHbl.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS POTPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE Y4eOHOU M
BOCIIUTATEIbHONU AESITENTbHOCTH B COOTBETCTBHM C TPAAMIIMOHHBIMU POCCHICKUMHU COLUOKYIbTYPHBIMU,
HUCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMH I[IECHHOCTSIMU, IPUHATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMH
MOBEJCHUSI M CHOCOOCTBYIOT IPOLIECCAM CAMOTIO3HAHUS, CAMOBOCIIUTAHHMS M CAMOPA3BHUTHUS, Pa3BUTHA
BHYTPEHHEH MO3ULIMU JIMYHOCTH, NaTPUOTHU3MA U YBAKEHUS K 3aKOHY U IIPABOIOPAJIKY, YEIOBEKY TpyJa U
CTapluieMy MOKOJIEHHIO, B3aMMHOTO YBa)XKEHUS, OCPEKHOTO0 OTHOIIECHUS K KyJIbTYpHOMY HACIEIUI0 U
TpaauLIUSIM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickoit denepaiuu, mpupoje U OKpyxKaroliei cpee.

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTO mpenMera «bruonorus» A0IKHbBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTh O0Yy4aroHIMXcs pPYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH IMO3MLMEN JUYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXJIEHHH, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, paCIIMPEHUE JKU3HEHHOI'O OIbITa U OIbITa
JeSITEIbHOCTH B TPOLIECCE pealln3allid OCHOBHBIX HAIIpaBJICHUN BOCIUTATENbHOM JESTENbHOCTH, B TOM
quCclie B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

Cc(OPMHPOBAHHOCTh I'PAXKAAHCKON MO3UIIUM 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O UJIEHA
POCCHIICKOTO 00I1IEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOM NEATENbHOCTH NPU CO3JAaHUHU y4eOHBIX MPOEKTOB, PELICHUN
y4eOHBIX M IMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUN OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENENsTh COOCTBEHHYIO MO3ULIKIO0 IO OTHOIICHUIO K SBJICHUSIM COBPEMEHHOM JKU3HU
H OOBIACHATE €€;

YMEHHUE YUUTHIBATh B CBOUX JEHCTBHUAX HEOOXOJIUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBHS JIIOJIEH
pa3sHBIMU YOEXKIECHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IMPOIECCE COBMECTHOI'O BBIMOJHEHHS YU€OHBIX, [I03HABATEIbHBIX U
HCCIIEIOBATENbCKUX 33/1a4, YBAXKUTEILHOTO OTHOILIEHUSI K MHEHHIO ONIIOHEHTOB MPH O0CYKJAEHUH CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTapHON ¥ BOJOHTEPCKOU AEATENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPakIaHCKOW HWJACHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHoON, roplocTH 3a CBOM Kpal, CBOXO PonuHy, CBOU S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEE MHOTOHAILIMOHATILHOTO Hapoa Poceny;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACJIEANIO M MaMsITHUKAM IPUPOJIbL, TocTHkeHUsIM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIIE;



CHOCOOHOCTh OIIGHMBAaTh BKJAaJ POCCHUMCKHX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTHH,
MOHVMAHUS 3HAY€HUs OMOJOTUH B TIO3HAHWM 3aKOHOB TPHUPOJIBI, B KU3HH YEIIOBEKA W COBPEMEHHOTO
o0111eCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0
cynb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApPOaa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO ITOBEACHHS,

CIOCOOHOCTh OLIEHMBATh CHUTYAaI[Ml0 U TMPUHUMATh OCO3HAHHBIC pEIIECHUS, OPHUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJIUTENSIM, CO3/JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHH C TPAIUIIUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOEC OTHOIICHHUE K MUPY, BKIFOYAst CTETHKY ObITa, HAYYHOTO0 U TEXHUYECKOTO TBOPUYECTBA,
cropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSBISATH KadecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (GOPMHUPOBAHUS KYJIbTYPbl 310POBbSI M JIMOIUOHAJILHOIO
0J1aronoyyus:

MOHUMAaHKE U peau3alus 310pOBOro U 6e30MmacHoro o0pasa KU3HH (310pOBOE MUTAHUE, COOIIOICHUE
TUTHCHUYECKUX TIPABWJI M HOPM, cCOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYJsipHas (u3ndeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHKUE IIEHHOCTH TMPaBWJI HMHIUBUIYaTbHOTO M KOJUIEKTHBHOTO OE€30MAacHOTO MOBEACHHS B
CUTYaIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIOJICH;

OCO3HAHUE MOCIEACTBUN M HEMPUSITHS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUS aJIKOTOJIs, HAPKOTHUKOB,
KypeHHs);

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTUBHOW [EATETbHOCTH TEXHOJOTMYECKOW U COIMAIBHOW HAIPaBICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO IESITETbHOCTD;

HMHTEPEC K pa3Iu4HbIM cepam mpodhecCHOHATBLHOM NeSTEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTHUYECKHU 1eIecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY >KU3HH Ha 3emile, OCHOBE €€
CYIIIECTBOBAHWS;

TIOBBIIICHUE YPOBHS SKOJOTUYECKOU KYJIbTYPHI: MPUOOPETEHNE OMbBITA TUIAHUPOBAHMS TOCTYIKOB U
OLICHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEAbL;

OCO3HaHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X pelIeHHS;

CIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpPU H3YYEHHH OWOJIOTMHM 3HAHUS U YMEHUS Mpu
pelieHnr npo0seM, CBsI3aHHBIX ¢ PallMOHAIBHBIM MPUPOIONIOIB30BAaHUEM (COOIIOICHIE TIPABUII TOBEACHMUS
B MPUPOJIC, HAMPABICHHBIX Ha COXpPaHEHUE DPABHOBECUSI B JKOCHUCTEMAX, OXpaHy BHJIOB, SKOCHCTEM,
ouochepsl);



AKTUBHOE HENpPUATUE JEHUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH NPUPOIHOU Cpelie, YMEHHE
MPOTHO3UPOBATh HEOJArONMPHUATHBIE AKOJOTHMYECKUE TMOCIEACTBUS MPEANPUHIUMACMBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJU4YMe PA3BUTOTIO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPhl, ONbITA JESITEILHOCTH
HKOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMU B MTO3HABATENIbHON, KOMMYHUKAaTUBHOM
U COLUHUAIbHOM IMpaKkTUKE, TOTOBHOCTH K YYacTUIO B TMPAKTHYECKOH JESTENbHOCTH 3KOJIOTHYECKOM
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0OIIeCTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJICKOM KYJIBTYpPhl KaK CpPEACTBA B3aUMOJCUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHKEe CelM(PUKU OMOJIOTUU KaK HayKH, OCO3HAHUS €€ poiu B (DOPMUPOBAHUH PALIMOHAILHOTO
HAay4YHOT'O MBIIUICHUS, CO3JaHUU LIEJTOCTHOTO MPEJCTABICHUS 00 OKPYXAIOleM MHpPE KaK O €IUHCTBE
MPUPOJIBI, YEJIOBEKAa W OOIIECTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpodiieM
COXPaHEHHUS MIPUPOJIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHHM Ui COBPEMEHHOW NMBHIM3ALMU: OOECIeYeHUS HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHUH, CIOCOOHBIX PelIaTh PECYpCHBIC
pOoOJIeMBI Pa3BUTHS YEIOBEUYECCTBA, TMOWCKA MYTEH BBIXOJA W3 TIOOATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrniedeHus nepexoaa K yCTOHYMBOMY Pa3BUTHIO, PallHOHAILHOMY MCIOJIb30BAHUIO MPUPOIHBIX PECYpCOB
1 (OPMHUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TIOJIYYCHHH OMOJOTUYECKHX 3HAHUMW B IIEJISX TMOBBIIMICHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAIILHON TPaMOTHOCTU OOYYaIOIINXCS,
dbopMupyeMoii pu N3yueHur OUOIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJOB IMO3HAHUsS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIONIB30BaTh TIOJIydaeMble 3HAaHUS JUIsl aHajdu3a U OOBSICHEHHUs SBIECHUW OKpPYXKAloUero Mupa u
MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUE JIeIaTh 000OCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE HAyYHBIX (haKTOB
Y UIMEIOIINXCA JAHHBIX C LEIbIO MOTYYEHUs! JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENIBHO HCIOJIb30BaTh OHMOJOTHYECKHE 3HAHWUS ISl pEIIeHUs MpolsiieM B
peaNbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIMOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHHMIO M CaMOOOpa3oBaHUIO, K aKTUBHOMY
MTOJTYYEHUIO HOBBIX 3HAHUH 1O OMOJIOTHU B COOTBETCTBUU C )KH3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOEHHUS Y4eOHOTo mpeamera «bHONOrus») BKIIOYAIOT: 3HAUYKMMBIE
s GOPMUPOBAHHUS ~ MHPOBO33PEHHUS  OOYYAIOIIMUXCS  MEXKAWCHUILUTUHAPHBIE  (MEXIIPEIMETHBIC)
OOIICHAYYHBIE ITOHATHUS, OTPAXKAIOIIME IEIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIH(PUKY METOJIOB
MO3HAHUS, UCIOJB3YeMBIX B €CTECTBEHHBIX HaykaX (BEMIESCTBO, SHEPTHs, SIBICHHE, IPOIECC, CUCTEMA,
Hay4yHBIA (DaKT, TPUHIUN, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIIEJJOBaHHME, HAOIIOACHHE,
U3MEpEHUe, OKCICPUMEHT © JpYrHe); VYHHUBEpCalbHbIE y4eOHble JelicTBUS  (ITO3HABATENbHEIC,
KOMMYHUKATUBHBIE, PETYISITUBHBIE), o0ecreunBaromue GopMupoBanre (HyHKIIMOHATLHON TPAMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM OO0YYarolMXCs; CHOCOOHOCTh OOYy4YarolUXCsl HCIOJIb30BaTh OCBOCHHBIE
MEXIUCHUIUIMHAPHBIC, MHUPOBO33PCHUECKHE 3HAHMS W  YHUBEpCAlbHbIE Yy4eOHbIE JEWCTBUA B
MO3HABATEILHON U COLMAJIbHON MMPAKTUKE.



B pesynbpraTe m3ydeHus OMOJOTMM Ha ypPOBHE CPEIHET0 OO0IIero oO0pa3oBaHMs Yy OOydYarOIIeTrocs
OyayT chopMUpPOBaHBI TO3HABATEIbHBIE YHUBEpPCAIbHbIE Y4YeOHbIC NEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE y4eOHBbIE NEHCTBUS, PETYISATHBHbIC YHHBEpCAJIbHBIE Yy4ueOHbIE IEHCTBHSA, COBMECTHAs
JESTeIbHOCTb.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPaMMbl CPEIHEr0 O0IIero o0pa30BaHUs JOJKHBI
OTpaXKaTh:

OBi1ajieHHe YHMBEPCAJIBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJB30BaTh TIPU OCBOCHWUW 3HAHMW NPUEMBI JIOTMYECKOTO MBIILUICHUS (aHaiaM3a, CUHTE3a,
CpaBHEHHSI, KIacCU(pHUKAIMKH, 00O0OIEHHs), PAaCKPbIBaTh CMBICI OMOJOTHYECKUX MOHATHH (BBIACTATH UX
XapaKTepHble IPU3HAKHU, YCTAHABIUBATD CBA3H C APYTMMHU MTOHATHIMM);

OIIPENENIATh 1ENU JACATEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTCPUU HX JIOCTHIKCHHS, COOTHOCHTH
Pe3yabTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

HCIO0JIb30BaTh OMOJIOrMYECKHUE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTHL JIOTMYCCKHUE PaCCYKACHUSA (I/IHIIyKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U IMPOTUBOPEUHS B PACCMATPHBACMBIX SIBJICHUSX, ()OPMYIIMPOBATH BHIBOJIBI U 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIIBHBIC CPEJCTBA VISl IPECTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOILICHHI B
M3y4aeMbIX OHMOJIOTHUECKHX OOBEKTaX, a TaKKe MPOTHBOPEUUI Pa3HOTO POJa, BHIABICHHBIX B Pa3IHYHBIX
MH(POPMAIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAH PEUICHHS MPOOJEMbl C YYETOM aHAIM3a HUMCKOIIUXCS MATCPUAIBHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIHLHOCTH, OLCHUBATH COOTBETCTBUC PE3YJIbTATOB LCIAM, OLICHUBATH
pUCKHU HOCJ'IC)ICTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIUHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEabHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIJICHUEC MIPU PCIICHUH JKU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIa/IETh HaBBIKAMU Y4eOHO-HCCIEN0BATENbCKOM M IPOEKTHOM eATEeIbHOCTH, HAaBBIKAMH Pa3pelIeHus
mpo0sieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METO/OB PEIICHUS MPAKTUYECKUX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IO3HAHUS,;

HCIIOJIB30BAaTh Pa3JINYHBIC BUABI JCATCIBHOCTHU IO MOJTYYCHHUIO HOBOT'O 3HAHWA, €TO MHTCPIIPCTALIUU,
MpeoOpa3oBaHUI0 W TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE€ TPU CO3JAaHUHM Y4EOHBIX H
COLIMAJTIbHBIX MPOEKTOB;

CbOpMI/IpOBaTB Hay‘IHBIﬁ THUII MBIIIIJICHUA, BJIIaACTh Hay‘-IHOﬁ TepMHHOJ’IOFHeﬁ, KIIFOYCBBIMU ITOHATUAMN
U METOJJaMU;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTENbHON JESITENLHOCTH U JKU3HEHHBIX
CUTYaIUsX;

BBIABJIATE MMPUYMHHO-CICACTBEHHBIC CBA3HM W aAKTyaJIM3UPOBATH 3adady, BBIABUIaTb THUIIOTE3Y eé
pEeIICHUA, HAXOAWUTHb AaprymeHTHBI I J0Ka3aTCJIbCTBA CBOHX YTBep)KﬂeHHﬁ, 3aaaBaTb IIapaMETpbl H
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJTYYCHHBIE B XOJ€ pEIICHUs 3a7aud pe3ybTaThl, KPUTUYECKH OILIEHHWBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHHBATh TIPUOOPETEHHBIH OIIBIT;

OCYHICCTBJIATDH I.[eJICHaHpaBJICHHbIﬁ IMOUCK TICpEHOCAa CPCACTB )41 CHOCO60B I[eﬁCTBHH B
poecCHOHABHYIO CPey;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTei;



BBIJIBUTaTh HOBBIC WICH, MpEIUIaraTb OPUTHHAJIBHBIE TOJIXOAbI W PEUICHHS, CTAaBUTh MPOOIEMBI H
3a/la4d, JOMYCKAIOIIUE allbTEPHATUBHEIE PEIIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(pOpMaruu (TekcTe y4eOHOro MocoOHs, Hay4yHO-
MOMYJISIPHOM JTUTEepaType, OMOJIOTHYECKUX CIOBapsX M CIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanM3upoBaTh WHPOPMALMIO pa3IMYHBIX BUAOB U (QOPM TPEACTABICHUS, KPUTHUYCCKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(GbopMyIHpOBATH 3aMPOCHl U MPUMEHSATh Pa3IMYHbIE METO/AbI IPU MOMCKE H 0TOOpE OMOJIOTHYECKOU
uHpOpMaIMY, HEOOXOJMMOH JUTSI BBITIOTHEHUS YYeOHBIX 33/1a4;

npuoOpeTaTh  ONBIT  HCIOJB30BaHHS  HMH()OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TNpPEACTABICHUS OHMOIOTHYECKON HH(OpMaIu
(cxembl, rpaduKH, TUArpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIA S3bIK B KaueCTBE CPEACTBA NpH paboTe ¢ OMOIOTrHYecKoil MH(OpMAaIHEH:
MPUMCHSITh XUMUYCCKUE, (PU3NYCCKUE W MaTeMaTHUYCeCKHE 3HAKW M CHMBOJBI, (hopMynbl, abOpeBuaTypy,
HOMEHKJIATYPY, UCTIOIBb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIIMYECKHE CPEACTBA HATIISTHOCTH;

BJIaJICTh HABBIKAMU pACIO3HABAHMS W 3alIUThl WH(POpPMALWHU, WHPOPMALMOHHOW O€30IacHOCTH
JMYHOCTH.

ORyajieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU:

1) oO1enmue:

OCYIIECTBIISAITh KOMMYHHMKAIIUM BO BceX cdepax >KU3HU, aKTUBHO YYacTBOBaTh B JHAJIOTe WU
JMCKYCCHH TI0 CYIIECTBY OOCYXITaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKICHHS
OTHOCHUTEIIHO BBINIOJIHEHHS TIpeiaraéMoi 3a/layd, YYUTHIBATH MHTEPECHl M COTJIACOBAHHOCTH ITO3UITHIA
IPYTUX YYaCTHUKOB JIMAJIOTA WIIN JIUCKYCCHN);

pacmo3HaBaTh HeBepOalbHbIE CpeACTBAa OOIIEHHS, MOHMMATh 3HAYEHHE COILMATbHBIX 3HAKOB,
MPENOCHIIOK BOSHUKHOBEHUS KOH(MDIUKTHBIX CUTYaIlMil, YMETh CMATYaTh KOH(DIUKTHI U BECTH MIEPErOBOPHI;

BJIAJIETh PA3JMYHBIMU CIIOCOOAMH OOIIEHHWS W B3aMMOJCHCTBUS, NMOHHUMATh HAMEPEHHS IPYTUX
JIO/IeH, TPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHWE K COOECETHUKY W B KOPPEKTHOH (opme (GopMynnpoBaTh
CBOH BO3PaXKCHHS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:

MOHMMATh W WCTOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W MHIWBUAYAILHOW PaOOTHI MPHU PEUICHUN
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH  HEOOXOJMMOCTb  MPUMEHEHHsS  TPYNIOBBIX  (GoOpM
B3aMMOJICHCTBUS MPU PEUICHUH Y4eOHOM 3a/1a4H;

BBIOMPATH TEMATUKY U METOIBI COBMECTHBIX JICHCTBHIA ¢ YIETOM OOIMX MHTEPECOB U BO3MOKHOCTEH
Ka)X/IOTO YIeHa KOJUIEKTHBA;

MPUHUMATD €I COBMECTHOM AESITENbHOCTH, OPTaHU30BhIBATh U KOOPAWHUPOBATH JCUCTBUA MO €€
JOCTUKEHHIO: COCTABIISITh TUTAH ACHCTBHIA, paclpelesiTh POIU ¢ y4ETOM MHEHUI Yy4aCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OIIEHUBATh KAa4eCTBO CBOETO BKJAJa M KAKIOTO YyJYacTHHKAa KOMaHABI B OOUIMHA pe3yibTaT II0
pa3paboTaHHBIM KPUTEPHUSIM;

npeaaraTh HOBbIE IPOEKTHI, OLIEHUBAThH HJIEU C MO3HUIIMYA HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOEC TOBEICHHE B pAa3IMYHBIX CHUTYAIHUAX, HPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBiajieHNe YHMBEPCAJIBLHBIMH PeryJisiTUBHBIMU JIeiiCTBUAMM:

1) camoopraHu3anus:



UCIOJIb30BaTh OMOJOrMYECKHE 3HAHMS JI BBIBIECHHUS NPOOJIEM M UX PELICHHUS B KU3HEHHBIX U
Y4eOHBIX CUTYaIHUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKM B CBOUX JEHUCTBUIX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K KMBOU IPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYLIECTBIATh TO3HABATENbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U
(GbopMynMpoBaTh COOCTBEHHBIE 331a4l B 00Pa30BATEIbHON JESATEIbHOCTH U JKU3HEHHBIX CUTYaLMsX;

CaMOCTOSITENILHO COCTAaBJIATh IUIAaH pEHIeHUsT NpoOieMbl ¢ y4ETOM HMMEIOLINXCS PECcypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLIMHU B Pa3HbIX OOJACTAX 3HAHHM,
IIOCTOSIHHO IOBBILIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B IE€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HABbIKAMM II03HABATEJIIbHOM pediexkcuu Kak OCO3HaHMs COBEpILNAEMbBIX JeHCTBUH U
MBICJIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIOIb30BaTh NPUEMBI pedIeKCU s OLEHKU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAIHU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYrOro YeIoBeKa.

IHNPEAMETHBIE PE3YJBTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEpKaHUs yueOHoro npenmera «buonorus» Ha yriayonéHHOM
YPOBHE OpPHUEHTHpPOBaHbI Ha oOecrmeueHHe MNpoduiIbHOro o0yueHus oOyuaromuxcs Ouonoruu. OHH
BKJIIOYAIOT: CHelU(pUUecKe 1Ji1 OMOJIOrMM Hay4HbIe 3HAHMSI, YMEHUS U CTIOCOOBI JEMCTBHI 10 OCBOEHHUIO,
MHTEpIIpETalMi ¥ MPeoO0pa30BaHUIO 3HAHUN, BHUIBI JEATENHOCTH MO IOJYyYEHHUIO HOBBIX 3HAHUN U HX
NPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX, a TaKK€ B pEaJbHBIX >KU3HEHHBIX cHUTyalusx. [IpenmerHbie
pE3yJIbTaThI IPEICTABIEHBI 110 FOJaM U3YyUEHUS.

[IpenmeTrHbie pe3ynbTaThl OCBOEHHsS yuyeOHoro mnpenmera «buonorusi» B 10 kaacce IOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJU OHMOJIOTMHM B CHUCTEME ECTECTBEHHBIX HAayK, B
(opMHpPOBaHUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB IPUPOIB U PEILICHUH MTPOOIeM
palMoOHaIBbHOTO TMPUPOJOIONB30BaHMS, O BKJIAJ€ POCCUHUCKUX U 3apyOeXHBIX Y4YEHBIX B pa3BUTHE
Omoyorny;

BJaJICHUE CHUCTEeMOH OWOJIOTMYECKUX  3HAHWUH, KOTOpas BKIIOYAeT: OCHOBOIIOJArarolye
OMOJIOTHYECKHE TEPMUHBI U TIOHATHS ()KU3HB, KJIETKA, OPraHu3M, METab0JIN3M, TOMEOCTa3, CaMOPETyJIsLus,
CaMOBOCITPOM3BE/IEHNE, HACJIEICTBEHHOCTh, M3MEHUHMBOCTb, POCT WU Pa3BUTHE), OMOJIIOTUYECKUE TEOpUU
(knetounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, xpoMocomMHasi Teopusi HacienICTBeHHOCTH T.
Moprana), yuenus (H. V. BaBmioBa — 0 meHTpax MHOroo0Opasusi U MPOUCXOXKICHUS KYIbTYPHBIX
pacTeHuil), 3aKOHBI (€JMHOOOpa3us MOTOMKOB IIE€PBOrO TIOKOJICHUS, PACLICIUICHHUs, YHCTOTHI TaMeT,



HE3aBUCUMOT0 HacieaoBaHus ['. MeHzaens, TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOM n3menunBoctu H. U.
BasusioBa), mpuHIUIIBI (KOMILUIEMEHTAPHOCTH);

BIIQJICHHEC OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHMS, WCIONB3YEeMbIX B OHOJOTUYECKUX
MCCJICIOBAHMSX KUBBIX O0BEKTOB (OMHCAHKUE, U3MEPECHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK NPOKAPHOT M  DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHclie OaKTepHil, TpuOOB, paCTeHUI, )KUBOTHBIX U
YelOBEKa, CTPOCHUS OPraHoB W CHCTEM OpPraHoOB pPACTEHUM, JKUBOTHBIX, YEJIOBEKa, IIPOIECCOB
KHU3HEICATCILHOCTH, MPOTEKAIIINX B OpPraHU3MaX PACTCHHIA, XUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
MpoIeccoB: OOMEHa BemIeCTB (MeTabonu3M), MpPEBpallCHHS JHEPruu, OpOXKEHUs, aBTOTPO(HOro W
reTepoTpoHOro THUMOB MUTaHUS, (POTOCHMHTE3a W XEMOCHMHTE3a, MMHTO3a, Meio3a, TIaMeToreHesa,
IMOpHOTeHe3a, MOCTAIMOPHOHAILHOTO PAa3BUTHUS, PAa3MHOXKCHHS, WHIMBUAYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBHUS TEHOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXIY OPTaHOMAAMU KJIETKH U UX (QYHKIUSIMH, CTPOCHHEM
KJIETOK pPa3HbIX TKaHEW M uX QYHKIUSMHU, MEXIYy OpraHaMHl U CHUCTEMaMH OPraHOB y pPacTEHUM, KUBOTHBIX
M YelloBeKa W WX (YHKIUSMHU, MEKIY CHCTEMaMH OpPraHOB M WX (DYHKIUSMH, MEXKIy 3TallaMd OOMeHa
BEIIECTB, 3TallaMU KJIETOYHOTO IHWKIA W >KU3HCHHBIX IMKJIOB OPraHU3MOB, 3TAallaMH 3MOPHOHAIBHOTO
pa3BUTHUSA, TCHOTUIIOM U ()EHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMu cpeabl OOUTaAHUS;

YMEHHE BBIABIATH OTJIMYUTENbHBIC MPU3HAKHU KUBBIX CUCTEM, B TOM YHCII€ PACTCHUI, KUBOTHBIX U
YeJI0BEKa;

YMEHHE HCIIOJIH30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY
JUIS TOKa3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OWOJOTHMYeCKHe 3a/layd, BBISBISATh NPUYMHHO-CICJCTBEHHBIC CBSI3M MEXKIY
HCCIIeTyeMBIMU OMOJIOTUYCCKIMHE TIPOIIECCAMH M SIBJICHHUSIMH, JISIAaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHHH
MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMOJIHATH TA0OPAaTOpHBIE W TpPaKTHUECKHWE padoThl, COOMIOAATh MpaBHia MpU padoTre C
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, IIPOBEPITH WX IKCIEPHUMEHTATBHBIMU CPEICTBAMH, (OPMYIIHPYS e
WCCIICTIOBAHMS, aHATM3UPOBATh MOJyUYEHHBIC PE3YJIbTAThI U JICTIATh BBIBOIBI;

YMEHHE Y4acTBOBaTh B yueOHO-MCCIENOBATENbCKONW paboTe MO OMOJOTHH, DKOJIOTUU M MEIULIMHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH MOMyUYEeHHBIC PEe3yabTaThl
Ha YYCHUYCCKHX KOH(PEPEHIINSX;

YMEHHE OIICHUBATh JTHYECKHE aCIEeKTHl COBPEMEHHBIX HCCICJIOBaHUN B 001acTH OWOJIOTHH W
MEAUINHB (KIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAMPABICHHOE H3MEHEHHE TeHOMa H
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBINH BBIOOp Oymymiel mpodeccuoHaTBHON ACITENHPHOCTH B 00JIaCTH
OWMOJIOTHH, MEHUIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH, CEITLCKOTO XO035AHCTBA, MUIICBONW MPOMBIIIJICHHOCTH,
yrayOonsTh TO3HABATENbHBIM HMHTEpPEC, HAIMpPABICHHBII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccuu 1 MpooKEHHEe OUOIOTHYECKOTO 00pa30BaHusl B OpraHU3aIUsIX CPEeAHEro MpodhecCHOHATBLHOTO
Y BBICIIETO 00Opa30BaHMS.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpemmera «buonorus» B 11 Kaacce IDOKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHWW O MECTE W pOJIU OHOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMHPOBaHUM COBPEMEHHOI €CTEeCTBEHHO-HAayYHOH KapTHHBI MHpa, B MO3HAHUHM 3aKOHOB MPHUPOJBI U
pEIIeHNH SKOJOTMYECKUX Mpo0JieM 4YeloBeYecTBa, a TaKKe B PEUICHWH BOMPOCOB PAlMOHAILHOTO
MPUPOIONONIB30BaHUS, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIaJIeTh CUCTEMOI OMOJOrMYeCKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeSiCHUS U MOHUMaHUE
CYIIIHOCTH OCHOBOIIOJIATAIOIINX OHOJOTHUYECKMX TEPMUHOB W TOHATHH (BHJ, JKOcucTeMa, Ouocdepa),



ouosorudeckue Teopun (dBosonroHHas Teopus Y. JlapBuHa, CHHTETUYECKasi TEOPHUS IBOJIIOLMH), YUECHUS
(A. H. CeBepuoBa — 0 myTsax W HampaBlieHUsx 3Boitouuu, B.M. BepHaackoro — o Guocdepe), 3aKOHBI
(reneruueckoro paBHoBecust [x. Xapau u B. BaiinOepra, 3apoasimeBoro cxojcrsa K. M. bapa), npaBuina
(vuaumyma FO. JIubuxa, 5KOJIOTMYECKONH NHUpaMHIbI SHEPrHH), Tumoresbl (rumote3a «vupa PHK» V.
I'unGepra);

yYMEHHE BIaJIeTh OCHOBHBIMH METOJIaMU HAYYHOI'O MO3HAHMS, UCHOJIB3YEeMBbIMH B OHOJIOTMYECKUX
UCCIICIOBAHMSIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCAHWE, W3MEpPEHHE, HAONIOJICHUE, KCICPUMEHT),
crioco0aMu BEISIBJICHHSI U OIICHKH aHTPOIIOTC€HHBIX W3MEHEHUN B MIPUPOJIC;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKH: BUAOB, OMOrEOLIEHO30B, KOCHCTEM U Ouocdepsl,
CTaOMJIM3UPYIOLIET0, JBHXKYIIETO M Pa3pbIBAIOIIErO €CTECTBEHHOTO OTOOpa, aIonaTpuyeckoro u
CUMIATPUYECKOTO BHI000PA30BAHMS, BIMSHUS JBUXKYIIMX CHJI 3BOJIONUU HAa TEHO(POH] OIS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeie OOMTaHUs, YepeAOBaHMs HANPABICHUN 3BOJIIOLNHU, KPYrOBOPOTA
BEIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHME YyCTaHABIMBATh B3aUMOCBSI3M MEXIY IMPOLIECCAMU SBOJIOIUHU, JIBUXKYIIMMH CHJIAMH
AHTPOTIOTeHE3a, KOMITOHCHTAMH PAa3IMYHBIX YIKOCHCTEM U TIPHUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHE BBISBIISATh OTIUYUTCIHHBIC TPHU3HAKU JKUBBIX CHCTEM, IMPUCIIOCOOIICHHOCTh BHJIOB K Cpele
oOuTaHusi, aOMOTUYECKUX U OMOTHYECKMX KOMIIOHEHTOB SKOCHUCTEM, B3aHMMOCBS3€il OpraHu3MoB B
COO00IIIeCTBaX, AaHTPOMOTEHHBIX U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIH30BaTh COOTBETCTBYIONIUE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY
JUTIS OKA3aTelIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHH3MOB U
cpenpl OOMTaHMS, €AMHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPaHEHHUS MHOrooOpasvs BHUAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MIPUPO/IBI U YEIOBEUYECTBA;

YMEHHE peliath OWOJOTHYECKHE 3a/a4¥, BBISBIATh NPUIMHHO-CIICJCTBEHHBIC CBS3H MEXIY
HCCIICTyeMBIMU OMOJIOTUYCCKHMHE TIPOIIECCAMU W SIBJICHHUSIMH, JISNATh BBIBOABI M MPOTHO3BI HA OCHOBAaHUU
MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMOJIHATH JTA0OPAaTOpHBIE W MpPaKTHUECKHWEe padoThl, COOMIOAATh MpaBHia MpU padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, IIPOBEPITH UX IKCIIEPUMEHTATBHBIMU CPEICTBAMH, (OPMYIIHPYS e
UCCIIeIOBaHMS, aHAJTM3UPOBATh MOMyUYEHHBIE PE3YNbTAThl U AENATh BBIBOJIBL;

YMEHHE Y4acTBOBaTh B y4eOHO-HMCCIEIOBATENbCKONW paboTe Mo OMONOTHH, DKOJOTUU M MEAUIIMHE,
MPOBOAMMON Ha 0a3e MIKOJIBbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABIATH MOMydEeHHBIC PE3yIbTaThI
Ha YYCHUYECKHX KOH(EPCHIIHSIX;

YMEHHE OILICHUBATh THIIOTE3bI U TEOPUU O TIPOUCXOKICHUH JKU3HH, YEIOBEKa U YEJIOBEUECKUX pac, O
MPUYMHAX, TOCIEACTBHIX U CIIOCO0axX MpeOTBpAIICHHUs TTI00aTbHBIX H3MEHEHHH B Onocdepe;

yYMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oymymel mpodeccnoHaTbHOW ACSITEIPHOCTH B 00JIaCTH
OHMOJIOTHH, 3KOJOTHH, MPUPOIOIOIB30BAHMS, METUITUHBI, OMOTEXHOJIOTHH, IICHXOJIOTHH, BETCPUHAPHH,
CENIbCKOTO XO03SHCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIITYOJIATh MO3HABATEIbHBIA WHTEPEC, HAPaBICHHBIN
Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccr U MPOJOIKEHHE OMOIOTMYECKOTO O00pa3oBaHUS B
OpraHM3alMsIX CpeHero NpoecCUOHaIbLHOTO U BBICILIEr0 00pa30BaHMUs.

Bocnurarenbnblil moTeHIman npeamera «buosiorusy peanuzyercs yepes:

¢ 100YX/IeHHe 00yJaroIuXcsi COONI0IaTh Ha YPOKE OOLIEPUHATHIE HOPMBI TOBECHMS, NTpaBuiia OOLIeHUs
CO CTapIIMMU (TIEJAarorn4ecKMU PaOOTHUKAMH) U CBEPCTHHKAMH (0OyYarOIIUMUCS), TPUHIUIBI Y4eOHON
JUCLUILIMHBL U CAMOOPraHU3aluu;

® IIPUBJICUYEHUE BHUMAHUS OOYYAIOIMXCSA K LIEHHOCTHOMY acleKTy H3y4daeMbIX Ha YpOKax IpeIMETOB,
ABJICHUM, COOBITUH uepe3: — oOpalleHHe BHHUMAHHUS Ha SPKUX JesATeNel KyJIbTypbl, CBS3aHHBIX C



H3y4aeMbIMHU B JaHHBIII MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPbI OHM BHECIH B pa3BUTHE HAIICH CTPaHbI U
MHpa, Ha JOCTOMHbIC TOAPAKaHUs TIPUMEPBI UX KU3HU, HA MOTHUBBI UX TIOCTYIKOB;

® JICII0JIb30BaHKE BOCIIUTATEILHBIX BO3MOKHOCTEH COJEpIKaHHs Y4eOHOro mpeamera aast GOpMUPOBAHUS Y
00y4aroImuxcst POCCUICKUX TPAAULIMOHHBIX JYXOBHO-HPABCTBEHHBIX U COLMOKYIBTYPHBIX IIECHHOCTEH Uepes
10J100p COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHUS, IPOOJIEMHBIX CHTYAIU JJ1s1 00CYXICHHS B KJIacce;

¢ HWHUIMHUPOBAHUC OGCY)K[[GHI/If/'I, BBICKA3bIBAHUM CBOCIO MHCHUA, Bpra60TKI/I CBOCTO JIMYHOCTHOTI'O
OTHOIICHHA K U3y4aCMbIM CO6BITI/ISIM, SABJICHUAM, JIMLIaM, IIPOU3BCACHUAM XyI[O)KeCTBeHHOfI JIATCPATYPhI U
UCKYCCTBA;

® BKJIFOYCHHE B YPOK MUTPOBBIX MPOIEIYP, KOTOPbIE TIOMOTalOT MOAACPKAaTh MOTHBAIIUIO O0YYAOIINXCS K
MOJYYCHHUIO 3HAHWM, HAJKHUBAHUIO MMO3WTHBHBIX MEXKIMYHOCTHBIX OTHOIICHHH B KJacce, MOMOTarT
YCTAHOBJICHHIO JOOpOXKeIaTeIbHON aTMOC(ephbl BO BpeMs YpOKa;

e NMPUMEHCHHE Ha YPOKE MHTEPAKTHBHBIX (GOPM PabOThI, CTUMYIUPYIOMIMX O3HABATEIbHYIO MOTHBAIIHIO
o0yJaromuxcs;

® [IPUMEHEHHE TPYNIOBOH paboThl WM paboOTHl B Mapax, KOTOpPHIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB
KOMaHJHON pabOThI ¥ B3aUMOJIEHCTBUIO C IPYTUMHU 00yUarOIIMMHUCS;

e BHIOOpP M HCIOJB30BAHUE HA YPOKAX METOMOB, METOJIMK, TEXHOJOIHH, OKA3bIBAIOIINX BOCIUTATEILHOE
BO3/ICHCTBUE HA JIHYHOCTh B COOTBETCTBHH C BOCIIUTATEILHBIM HIICATIOM, IIEIbIO U 3a/1a4aMH BOCITUTAHUS,

¢ UHUIOHWUPOBAHUC U IMOAICPIKKaA HCCJICIIOBaTCJILCKOﬁ ACATCIIPHOCTHU HIIKOJIBHUKOB B q)opMe BKJIFOYUCHUA B
YPOK pa3IHyYHBIX MCCIICIOBATEIbCKUAX 3a/IaHU, YTO 1a€T BO3MOXKHOCTh 00yUaroIIUMCs IPUOOPECTH HABBIKU
CaMOCTOSITEJILHOTO PEIICHHSI TEOPETHUYECKOW MPOOJIEMbl, T€HEPUPOBAHUSA U OPOPMIICHHS COOCTBEHHBIX
TUIOTE3, YBAXKUTCIBHOI'0O OTHOMICHUA K YY)XXKUM HACAM, HY6HI/I‘IHOFO BBICTYIJICHUS, apryMCHTUPOBAHUA U
OTCTaMBaHUs CBOCH TOUKH 3PCHHUS;

® YCTAHOBJICHHUC YBAXKHUTCJIBbHBIX, JOBCPUTCIbHBIX, He(bOpMaJ'II)HBIX OTHOIIIEHUN MCKAY YUUTCIIEM U
YUEHHKAMH, CO3/IaHUE HA YPOKaX SMOIMOHATBHO-KOM(OPTHOM CpeIbl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosuuecTBO 4acos DJIeKTPOHHbBIE
HaumenoBanue
Ne (undgposbie)
pa3aesioB U TeM Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypchl
1 Buonorus xak Hayka 1 0.5 0
JKuBrnie cucTeMbl U UX
2 2 0 0
W3YyYCHUE
3 Buonoruns xinerku 2 0 0.5
XuMuueckas
4 10 0 1
OpraHH3aIysl KICTKH
CtpoeHue u KIAU
5 p (yHKI 8 0 5
KJIETKHA
OOMeH BelIEeCTB U
6 MpEBpaICHUE SHEPTUHU B 9 0.5 1
KJIETKE
Hacnencrsennas
7 uHbOpMaHs U 9 0 0.5
peanmzanys €€ B KIIETKE
JKM3HEeHHBIN [TUKIT
8 6 0 1
KJIETKH
CtpoeHue u KLU
9 P ym 17 0 15
OpraHHU3MOB
Pasmuoxxenue u
10 8 0 15
pa3BHTHE OPTAHU3MOB
I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
11 8 2 0 05
U3MEHYMBOCTH
OpPTraHHU3MOB
3aKOHOMEPHOCTH
12 P 10 0 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 0 1
N3MEHYNBOCTH
14 I'enetuka yesioBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
buorexuonorusa u
16 CUHTETHYECKAS 4 0 0
ouoorus
17 PezepBHOE Bpemst 1 0.5 0
18 0 0 0




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

1.5

13

INOYPOYHOE IIJTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie

padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

IIpakTHyeckue
padoThI

buonornsa xak
KOMIUICKCHAs HayKa U Kak
9acTh COBPEMEHHOTO
oOuiecTBa

JKuBrle cucTeEMBI U UX
CBOICTBa

ypOBHeBaﬂ OopraHu3anusa
KHNBBIX CUCTCM

Hcropus oTKpsITHA U

HU3YUCHUS KIICTKU.
Knerounas TCOpHA

0,5

Mertoasl MOJIEKYIIIPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas padbora
«M3ydyeHre METOI0B
KJICTOYHOH OMojoruu
(xpomarorpadus,
anexkTpodopes,
muddepeHnmanbaoe
LEeHTpU(yrupoBaHue,
[T1IP)»

XHUMHUYECKUN COCTaB
KJIETKH

MruHepanbHbIE BEIIECTBA

KIJICTKH, UX
Ouoyioruyeckas POJib

0.5

Oprannueckue BelecTa
KJIETKH — OCJIKH.
JlabopaTopHas pabota
«Ob6Hapyx)eHHne 6EJIKOB ¢
MTOMOIIBI0 KAYECTBEHHBIX
peaKuuii»

0.5

CsoiicTBa,
KJaccuukanus u




¢byHK1IMN O6ETKOB

10

OpFaHI/I‘ICCKI/IC BE€HIICCTBa
KJIICTKH — YI'JICBOABI

11

Opranunueckue BeniecTBa
KIJICTKU — JIMIIUAbI

12

HyknenHnoBbie KUCIOTBHL.
JIHK u PHK.
Jlaboparopnas pabota
«HccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

13

Crpoenne u QyHKITUH
AT®. dpyrue
HykieozuaTpudocdatel
(HT®)

14

CexBenupoBanue JIHK.
MeToapl TEeHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

15

16

17

18

Meroas! CTpYKTYpHOI
ouooruu

Tumnsl KJIETOK.
[Ipokapuornueckas
KJIeTKa

Crpoenue

BYKapHOTquCKOﬁ KIICTKH.

ITpakTryeckas pabora
«M3y4yeHne CBOUCTB
KJICTOYHOM MeMOpaHbI»

HOBCpXHOCTHHﬁ armapar
KIICTKH

0.5

19

OnnomemMOpaHHbBIC
OpTaHOU[IBI KIETKH.
[IpakTuueckas pabora
«M3yuenue IBUKEHUS
IIUTOIUIAa3MBbI B
PaCTUTENBHBIX KIETKAX)

0.5

20

[TonmyaBTOHOMHBIE
OpraHoU bl KJIETKU:

MUTOXOHAPUH, IIJIACTUIBI.

Jlaboparopnas pabota
«HccnenoBanue
J1a3MOJIN3a U

0.5




21

22

ACIIa3MOJIn3a B
PACTUTCIIBHBIX KJIICTKAX»

HememOpanHubie
OpPTaHOM[IBI KJICTKH
Crpoenue U QyHKITUH
saapa

23

CpaBHuTenbHas
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabora «3yuenue
CTPOCHUSI KIIETOK
Pa3IMYHBIX OPTAaHU3MOBY

0.5

24

25

AccuMusALus u
JTUCCUMHIJISIINS — JIBE
CTOPOHBI METa0OIU3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTopHas paboTta
«3yuenue
KaTaJIuTUYECKON
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusa3bl UIN
KaTaJsasbl)»

DepMEHTaTUBHBIN

XapakTep peakuin

KJIETOYHOTO METaboIM3Ma.

JlabopaTopHas paboTta

«3yuenwue 1 0
(hepMEeHTaTUBHOTO

paclleIIeHHs IEPOKCUAA

BOZOPOJIa B PACTUTENIBHBIX

Y )KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOpsHI N
OeIKU-UHTMOUTOPHI

27

28

ABTOTPOGHBINA TUIT
0oOMEHa BeIlecTB

dorocunres 1 0

29

XeMOCHHTE3.

JlabopaTopHas pabota

«CpaBHEHHE TIPOIECCOB 1 0
¢dboTocuHTE3a U

XEMOCHHTE3a)

0.5

30

AHa’poOHBIE OpTraHU3MBI.
Bupl 6poxenust. 1 0
JlaGopaTopHas pabota




31

32

33

«CpaBHEHHE IPOLIECCOB
OpOKEHUS U JBIXaHUSD»

AdpOOHBIE OPraHU3MBI.
DTarnbl 3HEPreTHYECKOTO
obOMeHa

DHeprus MeMOpaHHOTO
rpaueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

Peakuuu MmatpuuHoro
CUHTE3a

34

35

Tpanckpunuusa —
MarpuuHblid cuHTe3 PHK

Tpancnsuus U €€ 3Tarnbl

36

Konnposanue
AMHUHOKHUCIIOT. Posib
prubOCOM B OMOCHHTE3E
Oenka

37

38

39

40

41

Opranu3zanus resoma y
IIPOKApUOT U DYKAPUOT
MonexkyispHbie
MEXaHHU3MBbI SKCIIPECCUU
T€HOB y 3YKapHOT
Bupycbl — BHEKIETOUHBIE
(bOpMBI )KU3HU U
o0JUraTHbIe Napa3uTHI.
[IpakTuueckas padbora
«Co3nmanue Monenn
BHUpYCa»

Bupychsle 3a00sieBaHus
4eJI0BEKA, )KUBOTHBIX,
pacTeHui

HanoTexHonoruu B
OHOJIOTUH U MCIUIIMHE

0.5

42
43

JKy3HEeHHBIN IUKIT KIETKH

Matpuunslii cuntes JJHK

44

XPpOMOCOMBI.
JlabopaTopHas pabota
«M3ydyeHne XpoMocoM Ha
T'OTOBBIX
MHUKpOITpenaparax»

0.5

45

Jlenenaune KIeTKU — MHUTO3

46

THIIBI KIETOK.

0.5




KapuokuHnes u IMTOKHUHES.
Jlaboparopuas pabota
«Habmronenne Mutosa B
KJIETKaX KOHYMKA
KOpeIikKa jJyka (Ha
TOTOBBIX
MUKpOITperaparax )

Peryisanus ;KM3HEHHOTO

47 0
LUKJIA KIETOK

48 Opranusm Kak euHOe 0
1enoe
TkaHu pacTeHuUil.

49 JlaGopaTopHas paboTta 05
«3yueHue TkaHei '
pacTeHuin»

TkaHU )KUBOTHBIX U

50 yenoBeka. JlabopaTopHas 05
paborta «3ydyeHue TkaHen '
KUBOTHBIX)

Opraussl. Cuctemsl
opranoB. JlabopaTopHas

51 pabota «3ydyenue 0.5
OpraHoB I[BETKOBOTO
pacTeHHS»

52 Omnopa Tena opranu3mMoB 0

53 JIBM>KeHHE OpraHU3MOB 0

54 IIntanue opraHu3MoB 0
[TuTanue MO3BOHOYHBIX

55 KUBOTHBIX. 0
[InmeBapurensHas
CUCTEeMa YellOBeKa

56 JlpIxaHue OpraHu3MOB 0

57 JIpIxaHue MO3BOHOYHBIX 0
KUBOTHBIX U YETIOBEKa

58 TpancnopT BeHecTB y 0
OpPTraHHU3MOB
KpoBeHocHas cuctema

59 TMO3BOHOYHBIX JKHBOTHBIX 0
U 4eJoBeKa

60 Brinenenue y opranuzmMoB 0

61 3ammTa y opraHu3MoOB 0

62 NMmMmyHHas cucrema 0

YCJI0BCKa




63

64

65

Paznpaxumocts u
peryisigysa y Opranu3MoB
I'ymopanbHas perymsius
Y HJIOKPUHHAS cUCTEMa 1
JKUBOTHBIX U YCJIOBCKA

@DopMbl pa3MHOKEHUS
OpraHU3MOB

66
67

[TonoBoe pazmMHOKEHUE

Meiios

68

69

70

I'amerorenes.
OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJICTOK.
JlaGopaTopHas paboTta
«M3ydenue ctpoeHHs
MOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKpOTIperiapaTax

NunuBunyansHoe
pa3BUTHE OPraHU3MOB — 1
OHTOI€HE3

3akJajKa OpraHoB 1
TKaHeH U3 3apOABIIIEBBIX 1
JINCTKOB

0.5

71

Pocr u pasButne
KUBOTHBIX. JlabopaTopHas
pabota «BblsBIEeHUE
IIPU3HAKOB CXOZCTBA
3apoJbIIlIel TO3BOHOYHBIX
KUBOTHBIX)»

0.5

72

73

PasMHoOxeHue u pa3Butne
pacrenuii. JlaboparopHas

pabota «Ctpoenue 1
OpPraHOB Pa3MHOXKECHUS

BBICILINX PACTEHUI»

Hcrtopus craHoBIEHUS 1
Pa3BUTHUSI TEHETUKU KaK 1

HayK{

0.5

74

OcCHOBHBIC TIOHSTHS B
CHUMBOJTbI TCHETHKH.
JlaGopaTopHas paboTta
«Ipo3oduna kak 00BEKT
TCHETHUUYECKUX
HCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH 1

0.5




76

HacCJICAOBaHUA ITPU3HAKOB.

Mounorubpumanoe
CKpelIMBaHuE.
[IpakTuueckas pabora
"U3yuyenue pe3yabTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAaHUS Y
npo3oduibr”
[{uTomornyeckue OCHOBBI
MOHOTHOPHUIHOTO
CKpEIIUBAHUS

7

AHanuzupyrouiee
ckpeuuBanue. Henonnoe
JOMHUHHUPOBAaHHE

78

Jurubpugxoe
CKpeUIMBaHNUE.
[IpakTuueckas padbora
«M3ydenue pe3ynbTaToB
JTUTHOPUTHOTO
CKpEIIMBAHUS Y
Ap030(UITBD»

0.5

79

[IuTonoruyeckre OCHOBBI
JTUTHOPUTHOTO
CKpEUIMBaHUs

80

81

82

CueruieHHOE
HaCJIeJIOBaHKE MPU3HAKOB

XpOMOCOMHaH TCOpHUA
HaCJICIACTBCHHOCTH

T'eneTuka momna

83

84

85

I'eHoTHn Kak 11€10CTHAs
cucremMa

I'eneTn4ecKkui KOHTPOJIIb
pa3BUTUS PACTCHUM,
JKUBOTHBIX U YEJIOBEKA

N3mMeHuYnBOCTH
MPU3HAKOB. Bubl
U3MEHYUBOCTU

86

Mopaudukarmonaast
M3MEHYHUBOCTH

87

BapuauuonHsslii psaa u
BapHaIlMOHHAs KPUBasl.
JlaGopaTopHas paboTta
«Hccnenosanue
3aKOHOMEPHOCTEM

0.5




MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH.
ITocTpoenue
BapHUAIIIOHHOTO pAlia U
BapHallMOHHOW KPUBOM»

88

I'enoTunuueckas
H3MEHYNBOCTD.
KomMOunarusHas
W3MEHYHMBOCTh

89

MyranuonHnas
HU3MEHUYUBOCTb.
[IpakTuueckas padbora
«MyTtauuu y 1po30¢usl
(Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

3aKOHOMEPHOCTHU
MYTaI[MOHHOTO Tpoliecca.
OnUreHeTHKa U
SIUIEHOMUKA

91

I'eneTnka yemoBeka.
[IpakTuueckas padbora
«CocTaBlieHUE U aHAIN3
POIOCIOBHON»

0.5

92

93

94

95

MeToapl MeTUITMHCKOM
TeHETUKH

3HaveHne MEIUIIMHCKON
FeHETUKU B
MIPEeIOTBPALLIEHUH U
JICHCHUU 'CHCTUUYCCKUX
3a00JIEBaHUH YeJIOBEKA

OCHOBHbBIC TOHATHUS
cenekiuu. JlaboparopHas
pabota «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHUH 1
MTOPOJT TOMAIITHUX
YKUBOTHBIX )

MeToibl CENEKITMOHHOM
pabotsl. JIaboparopHas
paborta «3yuyenue
METOJIOB CEJIEKI[UU
pacTeHui»

0.5

0.5

96

JIOCTHXKEHHS CeISKIINU
pacTeHUH U KUBOTHBIX.
[TpakTrueckas pabota




«IIpuBUBKa pacTeHUI

97

98

99

CoxpaHnenue, U3y4eHue u
UCIOJIb30BaHUE
TeHETUYECKUX PECypPCOB

buorexHnonorus kak Hayka
U OTpaciib MIPOU3BOJICTBA.
[IpakTuueckas pabora
«M3ydeHne 0ObEKTOB
OMOTEXHOIOTHI

OCHOBHEBIE HaITpaBJICHHUA
CHHTETHYECKOH OHMOI0ruu

0,5

0.5

100

101

102

XpOMOCOMHAsI U T€HHAas
WHXXEHEepUs

Menniuackue
OHMOTEXHOJIOTHH
Pe3epBHbIit ypok.

[ToBTOpeHME, 0000MIECHNE,
CUCTEMATHU3AIMS 3HAHHM

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13.5




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

A.A Kamencknii, E.A. B.B.Ilaceunnk. O6mrast ouonorus 10-11 kinacesr M. ipoda :2006

Aitna @., Kaurep JIx. CoBpeMenHas reneruka: B 3 1. M.: Mup, 1987.
buonorus, 10 kinacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rios A.M. u npyrue;

4. buonorndeckuit sHIMKIONEANYECKUi cinoBapb. M.: CoBerckas sHIKIoneAus, 1986.
Boponnos H. H., Cyxopyxkosa JI. H. DBonronust opranndeckoro mupa ((axyabTaTUBHBIA Kypc):
VY4eOHoe nocobue nus 10—11 knacco cpennelt mkoasl. 2-¢ u3a. M.: Hayxka.

a s wNhE

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.buonorus. 5-11 knaccel: pa3BepHyTOe TemaTudeckoe rianupoBanue. Y MK «JIuHust )Ku3Hm» mox
penakuueit B.B. ITaceunuka/ aBT.-coct. M.B. OnanoBuul u ap.I — Bonrorpan, Yuurens, 2011.

2. B.B.Ilaceunuk. buonorus 11 xmacc M. [Ipoceemenue: 2019

3. T.A.Kosznosa. Temarnueckoe u noypouHoe miaanupoBanue mno o6uonoruu 10-11 kmacc. M. Dk3ameH:
2006.

4. TlpumepHas mporpamma 1o OHOJIOTHH CPeIHEro (IOTHOr0) 001Iero oopazoBanus (0a30BbIH YPOBEHB)
5. W.B.JIeicenko. IToypounsle muiansl Juis npenojasateneid. Bonrorpan,2009.

6. 1.H. [TonomapeBa ODxomnorus

M.: m3narensckuii ieHTp «Berrana — ['pady, 2006

7. denepanbHBIA KOMIIOHEHT TOCYIAPCTBEHHOTO CTaHAapTa 001ero o0pa3oBaHus 0 OMOIOTHH.

8. MyxamemxkanoB W.P. Tectsl, 3a4eThl, Oumonpocs 1mo oomei omonoruu 10-11 kmaccer.- M.: «Bakoy.
2006

9. Vcomeuesa U.B. KoaTponbHo n3Mepurensabie MaTepuaisl. buomorus 10-11 kmace, Kypran, 2009
10. CyxoBa T.C. buonorus 6-11 knacc. Tectsl. M.: Ipoda, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



