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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ydebnomy mnpenmery "buomorus" (mamee -
OWoJIOTHsl) Ha YPOBHE CpeHEero ooimero oopa3oBaHMs pa3paboTaHa Ha
ocHoBe @enepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», ®I'OC COO, Konnenmuu
npernofaBanus  yuyeOHoro mpeamera «buwomorus» W OCHOBHBIX
noJIoKeHUM deaepanbHoi pabodeit mporpaMMbl BOCITUTaAHUSI.

VYuebOnniii npeamer «buonorus» yriryOI€HHOTO YPOBHS H3yUCHHUS
(10-11 xmaccel) gBISIETCSI OAHUM M3 KOMIIOHEHTOB TIPEIMETHON 001acTH
«EcTtecTBeHHO-HayuHble mpeaMeTb». CornacHo mnonoxenusm OI'OC
COO mnpodwunbHbIe y4eOHBIE TPEIMETHI, HU3y4aeMble Ha YriayOIEHHOM
YPOBHE, SABISIOTCS criocoOoMm auddepeHmanum oOy4eHus Ha YpPOBHE
cpeadHero  oOmero  oOpa3oBaHMsl W TIPU3BaHBI  00CCIEUYUTH
MPEEMCTBEHHOCTh MEK/Iy OCHOBHBIM OOIINM, CPETHUM OOIIUM, CPEIHUM
poeCCHOHANIBHBIM | BBICIITUM O0pa3oBaHueM. B To ke BpeMsi KaKIIbIi
U3 OTUX YYEOHBIX TMPEAMETOB JOJKEH OBbITh OPUEHTHUPOBAH Ha
MPUOPUTETHOE  pelIeHre 00pa30BaTENbHBIX, BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPOodOpHEHTAIMEH 00yJaromuxcs u
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOW 00JaCTH HAYyYHOTO 3HAHWUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIMHOM, JKOJIOTHEH, IICUXOJIOTHEH,
CIIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma mo  yudeOHomy mpeamery  "buomorus" — mgaér
MpEACTAaBICHUE O IeNd W 3aJa4ax U3y4eHUs y4uyeOHOro mpeaMmera
«buonorusiy Ha yrayOna€HHOM YpOBHE, ONpeneseT 00s3aTeabHOe
(MHBapUAHTHOE) MPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYpPUPOBAHUE I10
pazmenaM M TeMaM, paclpeiesieHue IO KiaccaM, pPEeKOMEHIYET
MOCJICIOBATEIPHOCTh M3Y4YEHHUS y4eOHOro MmaTrepualia ¢ ydé€Tom
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH Y4eOHOTO
mpoiiecca, BO3pacTHBIX 0COOCHHOCTEH oOydarommxcs. B mporpamme mo
OWOJIOTMM  peaNn30BaH MPHUHIUI TPEEMCTBEHHOCTH C H3yYCHHEM
OMoJOTMK HAa YPOBHE OCHOBHOTO 0O0Iero oOpazoBanusi, Oarogaps 4yemy
MIPOCMATPUBAETCS  HANPABICHHOCTb Ha  IMOCJIEAYIOIIEE pa3BUTHE
OMONOTUYECKUX  3HAHWW, OPUEHTUPOBAHHBIX HAa  (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUSA, SKOJIOTMYECKOTO MBIIUICHUS,
MPEICTABICHUI O 3JOPOBOM 00pa3e KU3HH, Ha BOCIUTAaHUE OEPEKHOTO
OTHOWLIEHUSI K OKPYXKAIOILIeW NOpupoJHOW cpeae. B mporpamme no
OMOJIOTMM Takke TOKa3aHbl BO3MOXKHOCTH YYEOHOTO IIpeaMera
«buonorus» B peanuzamnuu TpedoBanuit ®I'OC COO k 1UIaHUpPyEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM O0y4YeHUs
u B (GOpPMHPOBAHHU OCHOBHBIX BHIOB Y4YEOHO-TIO3HABATEIHLHOMN

NeSATETLHOCTH oOyyJarommxcs 1o OCBOCHHIO COJICP)KaHMS
OMOJIOTMYECKOTO0  00pa30BaHMs HAa  ypPOBHE  CpEIHEro  OOIIero
oOpa3oBaHUs.

VYueOubiii mpeamer «buonorus» Ha ypoBHE CpEIHEro OOIIero
oOpa3oBaHus 3aBepiiaeT OHMOJOTHMYECKOE OOpa3oBaHHWE B IIKOJIE U
OPHEHTHPOBAH Ha PaCIIUpPEHUE W YTIyOJieHWe 3HaHWK O0OYyYaronIuXxcs O
KUBOW TPUPOJIE, OCHOBaX MOJIEKYJSIPHOM M KIETOYHOW OHOIoruwm,
SMOPHUOJIOTUM U OWOJOTMM  pPa3BUTHS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTHH, SBOIIOIIMOHHOTO YUYEHUS U HKOJIOTHH.

N3yuenune yueOHOro mnpeamera «buonorus» Ha yriayOJIeHHOM
YPOBHE OPUEHTUPOBAHO HA TIOJITOTOBKY O0YUYAIOIIUXCS K MOCIEAYIOMEMY



MOJIYYEHUIO OMOJIOTMYEeCKOr0 O00pa3oBaHHS B BYy3aX M OpraHU3alUfX
cpeadero mnpodeccuonaabHoro odpazoanus. OCHOBY €ro cojacpyKaHus
COCTaBJISIET CHCTeMa OWOJOTHYECKUX 3HAHUW, TOJYYCHHBIX TIPH
U3y4eHUU  OOYYarONIMMHUCS  COOTBETCTBYIOIIMX  CHUCTEMaTUYECKHUX
pa3zie’oB OMOJIOTUM HAa YPOBHE OCHOBHOTO 0oO0Iero oopasopanus, B 10—
11 xnaccax 5TH 3HaHMS MOJY4YalOT pa3BuTUE. Tak, paclMpeHbl U
yriIyOieHbl OMOJIOTMUECKHE 3HAHUS O PACTEHHUSAX, XKHUBOTHBIX, IpuOax,
OaKTepusiX, OpPraHU3ME€ 4YeJOBEeKa, OOIMUX 3aKOHOMEPHOCTSIX >KH3HH,
JIOTIOJTHUTEJIPHO BKJIIOYEHBI OWOJIOTHYECKUE CBENICHUS TMPHUKIATHOTO U
MOMCKOBOTO XapakTepa, KOTOPHIE MOKHO HCIIOJIb30BaTh KaK OPUEHTHPHI
JUISI TIOCTIEYIOIIEeTo BhiOOpa mpodeccuu. Bo3mokHa Takke WHTErparus
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHUSIMU, MTOJTYyYECHHBIMH
OOyJaromMMHUCS TpU HW3YyYeHUU (UBHKH, XUMHUHU, Teorpapuu H
MaTEeMAaTUKH.

CtpykTypa mporpaMmbl 1o ydeOHOMYy mpeamety "buomorus"
OTpaXaeT CHUCTEMHO-YPOBHEBBIM W  DBOJIOIHOHHBIA MOAXOJBI K
uzydeHuto Ouonoruu. CoOrlacHO WM, H3yYarOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIC JUIsI KUBBIX CHCTEM pa3HOTO YPOBHS
OpraHu3alliy, BOJIOIMHA OPTraHUYECKOTO MHUpa Ha 3emiie, COXPaHCHHUS
OMOJOTUYECKOTO pa3HooOpa3us TaHeTsl. Tak, B 10 kimacce uzyuarorcs
OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OHOJIOTHH, ASMOpPHUOJIOTHU H
OWONOTMM  pPa3BUTHSA, TEHETUKH U CEJCKIUU, OWOTEXHOJOTUU W
CUHTETHUYECKON OMOJIOTUU, aKTyaTM3UPYIOTCS 3HAHUS OOyYaronuxcs Mo
O0OTaHMKE, 300JI0THHM, aHATOMHH, (U3HOJIOrMU 4eioBeka. B 11 kmacce
W3Y4aloTCS HBOJIIOIMOHHOE YYEHHE, OCHOBBI JKOJOTHMH WU YYECHHE O
ouocdepe.

YyeOnbiii npenmer «buonorus» mpuszBaH 00ECIEYUTh OCBOCHHE
00yJaroIMMHUCs OUOJIOTHYECKUX TEOPUd U 3aKOHOB, UJIEH, IPUHITUIIOB U
[paBuj, JIEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAayYHOU
KapTUHBI MHUpPA, 3HAHUH O CTPOCHUH, MHOT0OOpa3uu U OCOOCHHOCTSX
KJIETKH, OpraHuM3ma, TMOIyJSIUH, OWOIEH03a, JKOCUCTEMBI, O
BBIJIAIONIUXCSI HAYYHBIX JOCTHIXKEHHUSAX, COBPEMEHHBIX HMCCIICIOBAHUAX B
OWONOTHH, TPUKIAJHBIX aCleKTaXx OWOoJOTMYeCKHX 3HaHuid. I
Pa3BUTHS U MOJJIEPKAHUS MHTEpeca oOyJaronuxcsi K OMOJIOTUH Hapsay
CO 3HAYUTEIHHBIM O0BEMOM TEOPETHUECKOTO MaTepuaia B COJCPKAHHUU
MporpaMMbl 10 OWOJIOTHU TPETyCMOTPEHO 3HAKOMCTBO C HCTOpPHUEH
CTAaHOBJICHHSI W PA3BUTHS TOW WM WHOW 00JIacTH OMOJIOTHH, BKIAIOM
OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B peEIICHUE BaKHEUIIUX
OMOJIOTMYECKHUX 1 DKOJOTHUECKUX ITPOOJIEM.

Lens nzydyenus: yuedHoro npeamera «buonorus» Ha yriayO0iaéHHOM
YPOBHE — OBJIAJICHUE OOYYAIOMIMMHUCS 3HAHUSMU O CTPYKTYpPHO-
(GYyHKIMOHATBHOM OpraHW3alMi >KUBBIX CHUCTEM pPAa3HOTO paHra W
NpuoOpEeTeHNE yMEHU WCIOJIb30BaTh JTH 3HAHHUS B (POPMUPOBAHUU
WHTEpeca K OmNpeaenéHHON 00macTi MpoPEeCCHOHATBHON NESITeIIbHOCTH,
CBA3aHHOW ¢ OwWoJoruMed, Wih K BBIOOPY ydeOHOTO 3aBEICHHUS IS
MPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHu.

JlocTikenue nenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yIIyOJIEHHOM YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIIEIYIONINX 3a7a4:

OCBOCHHE OOYYaIOMUMHCS CUCTEMBI OWOJOTHYECKUX 3HAHUU: 00
OCHOBHBIX OMOJOTHYECKUX TEOPHUSAX, KOHIEHIUAX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M  MpaBWIaX, COCTaBIAIOIIMX  COBPEMEHHYIO



€CTECTBEHHO-HAYYHYI0 KapTHHY MHpA; O CTPOCHHUU, MHOT0O0pa3uu H
O0COOEHHOCTSIX OMOJIOTMYECKUX CHCTEeM (KJIeTKa, OPTraHu3M, MOIYJISIHS,
BUJl, OuoreorneHo3, Owuocdepa); O BBHIJAIOIMUXCS OTKPHITHSIX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOydYarommxcsi C METOJlaMU TO3HAHHS KHBOU
OPUPOJBI:  UCCIIENOBATEILCKUMH  METOJAaMH  OMOJIOTHYECKUX  HAyK
(MOJICKYJISIDHOM W KJICTOYHOM OHWOJIOrMH, SMOPHOJIOTMH M OHOJOTHHU
pa3BUTHS, TCHETHKHW M CEJICKIUU, OMOTEXHOJIOTMM W CHHTETHUYECKOU
OMOJIOTHHY, TAJCOHTOJOTHUH, DKOJIOTHH); METOJIaMH CaMOCTOSITEIHLHOTO
MPOBEICHMsI OMOJIOTUYECKHUX MCCIIEIOBAaHUHN B 1a0OpaTOpUU U B IPUPOJIE
(mabmroieHre, u3MepeHue, YKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHHE 00YUYaIOIMUMHUCS YMEHHUSIMU: CAMOCTOSITEIbHO HAXOIUTh,
aHAJU3UPOBaTh M  HKCIOJIB30BAaTh OWOJOTHYECKYH0  HH(OpMAIHIO;
MOJIb30BAThCS ~ OMOJIOTUYECKOW  TEPMHUHOJOTUEW W CHUMBOJHKOM;
YCTaHABIMBATh CBSI3b MEXIY pa3BUTHEM OWOJIOTUU W COIMAIBHO-
DKOHOMHUYECKUMU U OKOJOTHYECKUMH TMPOOJIieMaMH YeJIOBEUECTBa,;
OIICHWBATh TIOCJEJICTBHUS CBOEH JEATEILHOCTH TI0 OTHOIICHHIO K
OKpY>Kalollel MPUPOIHOMN cpelie, COOCTBEHHOMY 370POBBIO M 37I0POBBIO
OKPYKAIOIIUX JIF0/IeH; 000CHOBBIBATH M COOIIOATH MEPHI MPOPUITAKTUKH
WHDEKITMOHHBIX 3a00JICBaHWI, TpaBWia TMOBEJACHUS B TMPUPOJE U
oOecrieueHuss 0€30MaCHOCTH COOCTBEHHOM  KU3HENEATEILHOCTH B
YpE3BBIYAMHBIX CUTYAIUSAX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITUS B  0O0JacTH
OMO0JIOTHH;

pa3BUTHE y OOYYaIOIIMXCA HHTEIJICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSIMHU H
COBPEMEHHBIMH HCCIICJIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMU €10

npobiemMamu, METOJ10JI0THEMN OMOJIOTMYECKOTO HCCJICIOBAHUS,
MIPOBEICHUS AKCTICPUMEHTAILHBIX HCCJIEIOBAHHUI, pemieHus
OMOJIOTMYECKUX 33J1ad, MOJCIHMPOBAHUS OHOJIOTHYCCKHX OOBEKTOB U
MIPOIICCCOB;

BOCIIUTAHUE Yy OOYYarOMIMXCA IEHHOCTHOTO OTHOIIEHUS K >KHBOU
OpUpOZE B 1EIOM M K OTACIbHBIM €€ OObEeKTaM | SBJICHUSIM;
dbopMUpPOBAHHUE DSKOJOTHYSCKOM, TeHETHYECKONH TI'PAMOTHOCTH, OOIIeh
KyJbTYphl TOBEICHHUS B TMPUPOAE; MHTErPALMU €CTECTBEHHO-HAYUYHBIX
3HAHUU;

npuoOpeTeHNe 00yYaIONUMUC KOMIETEHTHOCTH B PallMOHATHLHOM
MPUPOJIONIOIL30BaHNM  (COOIIOICHUE TIPAaBWII TIOBEJCHUS B MPHUPOJIE,
OXpaHbl BHUJOB, JKOCHUCTEM, OHoOc]epbl), COXpaHEHHUU COOCTBEHHOTO
3II0POBbSl U 3J0POBbS  OKPYXKAIOIMIUX JHOJIel  (COONIOCHHUST Mep
poHIIaKTUKA 3a00JIeBaHUH, oOecrieueHue 0e30macHOCTH
KUZHEACATEIbHOCTH B UYPE3BbIYANWHBIX CHUTYyalUsIX MIPUPOJHOIO H
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJOTUYECKHUX
3HAHUU U YMEHUH B MIOBCEITHEBHOW JKU3HU;

CO37aHUE YCJIOBHM [JI1 OCO3HAHHOTO BBIOOpa OOYYaAIOIIUMHUCS
WHIUBUYyAIbHOW 00pa30oBaTeIbHOM TPAeKTOPUM, CHOCOOCTBYIOIEH

MOCJEAYIOIIEMY npodeccruoHanTbHOMY CaMOONPEACIICHUIO, B
COOTBETCTBHHM C HWHIWBHAYAJbHBIMH HWHTEPECAMH H IOTPEOHOCTSIMHU
peruoHa.

OOmiee 4YmMCIIO YacoB, OTBEJACHHBIX Ha H3y4yeHHWE OWOJIOTHUU Ha
yIrIIyOJI€HHOM ypOBHE CpeaHero oOmiero oopaszoBaHus, cocTaBiser 204



yaca: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca
(3 yaca B Hezel).

OT60op oOpraHu3arMoOHHBIX (GOPM, METOJIOB M CPEACTB OOyUCHHUS
OMOJIOTUN OCYIIECTBIACTCS C YYETOM CHEIMU(UKU €ro COACp>KaHUs |
HAIpaBJICHHOCTH Ha TPOJOIKEHUE OMOJOTMYECKOro o0pa3oBaHus B
OpraHu3alusIX CPeAHET0 MPOodheCcCHOHATHFHOTO U BRICIIIETO 00pa30BaHUsI.

OO0si3aTenbHBIM ~ yCIIOBUEM TNpU  OOydeHWH  Ouoloruu  Ha
yriyONEHHOM  YPOBHE  SIBIISIETCSl MPOBEJAEHUE JIAOOPATOPHBIX U
MpakTUYeckux paboT. Takke ydacThe OOy4arolmuxcsi B BBIMOJTHEHUU
MPOCKTHBIX U Y4YEOHO-HMCCIEAOBATEIIbCKUX paboT, TeMaTHKa KOTOPBIX
OTIpeNeNsIeTCSl yYWTeJIeM Ha OCHOBE MMEIONIUXCS MaTepHaIbHO-
TEXHUYECKUX  PECypcoB M  MECTHBIX  MPHUPOJHBIX  YCIIOBHUH.



COILEPKXAHUE OBYUYEHUA
10 KITACC

CoaepxaHue MpOTrpaMMbl, BBIJICJIEHHOE KYpPCUBOM, HE BXOJUT B
MIPOBEPKY rocy1apcTBEeHHOM utoroBoi arrecrauuu (I'MA).

Tema 1. buosorusi kKak Hayka

CoBpeMeHHas OuoyoTHsI — KOMIUIEKCHas Hayka. KpaTkas ucropus
pazBuTus Ouwosoruu. buomornueckue HAYKM W HU3ydaeMble HUMU
npoOiembl. DyHAaMEHTAIbHBIC, TPUKJIAJAHBICE W TOUCKOBBIE HAy4YHBIE
MCCJIeI0BaHMs B OMOJIOTHH.

3HaueHue Onosioru B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HaydHOW KapTuHbl wmupa. Ilpodeccun, cBa3anHbIe C OHONOTHEH.
3HaueHWe OWOJIOTMM B TPAKTUYECKOW JICSITEIIbHOCTH  YeNIOBEKa:
MEIULMHE, CEJLCKOM XO03MCTBE, IPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mennens, B. . Bepuaackui, W. I1. I1aBnos, U.
N. Meunuxos, H. W. Basumos, H. B. TumodeeB-Pecorckuii, JIx.
Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer 1 cxembl: «CBsS3p OMONOTUM C APYTUMH HayKaMu,
«CucreMa OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cUCTEMbI U UX H3yYeHHUE

XKuBble cuctempl Kak mpeaMer wuzyudeHus Ouonoruu. CBoiicTBa
KUBBIX CHUCTEM: €IUHCTBO XHMMHUYECKOIO COCTaBa, IUCKPETHOCTb U
LEJIOCTHOCTbD, CIIOKHOCTh U YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
CaMOOpraHu3aLus, CaMOBOCITPOU3BE/ICHUE, pa3apaxXxuMocCTh,
W3MEHYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHu3alMM )KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN,
TKaHEBbIM, OPraHU3MEHHBIM, MOIYJALMUOHHO-BUAOBOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmocdepHurii. Ilpomeccel, mnpoucxomsimme B
KUBBIX cucteMax. OCHOBHbIE MpU3HAKU KUBOTO. KHW3Hb Kak (opma
CylIEeCTBOBaHMSl Marepuu. Hayku, wH3ydaromue >KHUBbIE CHCTEMbI Ha
Pa3HBIX YPOBHSX OpraHU3alUU.

N3yuenune KUBBIX cuUCTeM. MeTonbl OHMOJIOTHYECKON HAayKH.
HabGnronenue, n3mepenne, SKCIIEPUMEHT, CHCTEMaTH3allks, METaaHAIH3.
[TonsTne o 3aBUCUMOM U He3aBUCHUMOM IiepeMeHHOW. [LimanupoBanue
skcniepumeHnTa. [loctaHoBka m mposepka runotes. Hynesas rumoresa.
[Tonsitue BBIOOPKM U €€ JOCTOBEPHOCTh. PazOpoc B OMOIOTHYECKUX
naHHbIX. OLEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaToB. [IpuunHBI
HUCKaXXECHUSL PE3YyJbTaTOB JKcnepuMeHTa. lloHsATtne cratuctudeckoro
TecTa.

JdemoHcTpanuu

Tabmuuer w  cxembl:  «OCHOBHBIE  TPHU3HAKH  KH3HNY,
«buonoruueckue cuctemb», «CBOWCTBA KUBOM Marepum», «YpPOBHU
OpraHU3alMU KUBOU IPUPOb, «CTpOCHHE )KUBOTHOM KIIETKN», « [kKaHu
KUBOTHBIX», «CHUCTEMbl OPraHOB  YEJIOBEUECKOTO  OPraHu3May,
«buoreonienos», «buochepa», «MeToapl U3ydeHUS KUBOIM TPUPOIBI.

O6GopynoBanue: J1a0OpaTOpHOE OOOPYIAOBAHUE IS IPOBEICHUS
HaOJII0JICHHUH, H3MEPEHHH, SKCIIEPUMEHTOB.



IpakTnueckas padora «/crnonap30BaHue pa3IMUHBIX METOAOB IIPU
M3YUYEHHH )KUBBIX CUCTEM.

Tema 3. buosorusi KjieTku

Krnerka — cTpykTypHO-(pyHKIIMOHAIbHAS €IUHUIIA )KUBOTO. MlcTOpus
oTkpbiTus KieTku. Padotel P. I'yka, A. JleBenryka. Knetounas teopus
(T. IUBann, M. Ilneiinen, P. Bupxo). OCHOBHBIE MOJOXKEHUS
COBPEMEHHOU KJIETOYHOU TEOPHUH.

Metonpl MOJEKYISIPHOW W KIETOYHOW OWMOJIOTHH: MHUKPOCKOTHS,
xpomatorpadus, anexTpodopes, METOJ MEUEHBIX aTOMOB,
muddepeHnanbHoe NEHTPUPYTUPOBAHNE, KYJIbTUBHUPOBAHUE KIIETOK.
Uszyuenue ¢uxcuposannvix Kiemok. DIEKTPOHHAS MHUKPOCKOIIHA.
Konghoxanvnas muxpockonus. BumanvHoe (npusicuzneHHoe) uzyyeHue
K1emoK.

JdemoHcTpanuu

IToptpetsi: P. T'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P.
Bupxos, K. M. bap.

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIH
MHUKpPOCKOI», «VICTOpUS pa3BUTHS METOAOB MUKPOCKOITHIY.

ObopynoBanue: CBETOBOM  MHMKPOCKOIl,  MHUKpOIpEenapaThl
PACTUTENBbHBIX, )KUBOTHBIX U OaKTEPUATHHBIX KIETOK.

IIpakTuyeckas padora «/3yueHrne METO0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anekTpodopes, muddepennnanbHoe
nentpudyrupoanue, [1LP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKU

XUMHUYECKHAMN COCTaB KJIETKH. Maxkpo-, MUKPO- 51
yABTPaMUKpPOd3JIEMEHThl. Bosla v €€ poJib Kak pacTBOPUTEINs, pearcHra,
y4acTHe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYISAIuu. MuHepaibHbie
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKasi poJib. Pojib KaTHOHOB U aHHMOHOB B
KJIETKE.

Opranuyeckue BeEUIECTBA KJIETKU. bHOJIOrHYecKkue MoIuMeEpHI.
benku. AMHHOKHCIOTHBIM cocTaB OenkoB. CTPYKTyphl OEIKOBOM
Mouiekyibl. [lepBuunas cTpykTypa Oenka, menTuaHas cBsi3b. BropuyHas,
TPETUYHAsI, YeTBEpTUYHAsI CTPYKTYyphl. JleHarypamus. CBolcTBa OEIKOB.
Knaccudukanus 6enxoB. buonorudeckue hyHkiumuu 0eaKoB. [Ipuonai.

VYrneBoasl. MoHOcaxapulipl, JucCaxapuibl, OJIMrOCaxapuabl U
nosicaxapuabl. OOmIHiA miaH CTpoeHus U GU3NKO-XUMHUUECKHE CBOMCTRA
yIieBoJI0B. buonornueckue GyHKIIMN yTIEBOIOB.

Jlumuael. T'uapodunsHo-ruapodoOHbie cBolicTBa. Kiaccudukanus
munuaoB.  Tpurmunepuasl,  pocomunuasl,  BOCKH,  CTEPOUJBI.
buonornueckne Gynkumm numumoB. OOmMe CBOMCTBA OHOJIOTHYSCKHUX
MeMOpaH —  TEKyYecTb, CIHOCOOHOCTH K  CcaMO3aMBIKaHHIO,
MOJYTIPOHUIIAEMOCTb.

Hyxkneunnossie kucnotsl. JJHK u PHK. CrpoeHue HyKIEMHOBBIX
kucnor. Hyxneorunpl. IlpuHomn  komruiemeHntapHoctu.  [Ipasuio
Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoXIeHUE U
ouonornyeckue Ppyukiuu JJHK. Bunst PHK. Oynknuu PHK B knetke.

Crpoenue monekyibl AT®. Makpospruueckue CBSI3M B MOJIEKYJIE
AT®. buonornueckue ¢pynkuuu ATD. BoccTaHOBICHHBIE TEPEHOCUYHKH,
ux (QYHKIUA B KiIeTke. J[pyeue wuykaeosuompugpocpamor (HTD).
CexBenupoBanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeOMUKU.



CtpykTypHas Ouoyiorusi: OHOXUMHUYECKHE U Ouopu3NUECKHe
MCCJICIOBAHMS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPhl OMOMOJIEKYII.
Mooenuposanue cmpykmypol u Qynkyuti OUOMOREKYIL U UX KOMNIEKCO8.
Komnviomepusiii ouzauin u opeanuyeckuil cunme3 OUOMONEKYL U UX
HeNnpupoOHbIX AHATIO208.

JemoHcTpanuu

IToprpersr: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®pankinuH, @. Canrep, C. [Ipy3unep.

Juarpammbl: «PacnipeneneHne XuMUYECKUX AJIEMEHTOB B HEKUBOU
npupoe», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuuer u cxemsl: «llepuoguueckas Tabnuia XUMHYECKUX
anemMeHToB», «(CTpoeHue MOJIeKylbl BOJIb», «BemectBa B cocTtase
opranu3MoBy», «CTpoeHue MOJeKynbl Oenkay, «CTPYKTYphl OEIKOBOM
MOJEKYJIb», «CTpoeHrne MOJEKyJ YriaeBoJoB», «CTpOEHHE MOJIEKY
aununoBy, «HyknenHoBble KUCHOTB), «CTpoeHre MoseKyibl ATD.

O6opynoBanue: XMMHUYECKas MOCyAa U 000pyI0BaHHE.

Jlabopatopnass padora «OOHapykeHHe OEITKOB C IOMOIIBIO
Ka4ECTBEHHBIX PEAKLUID.

JlaGopaTopnass padora «lccienoBaHue HYKJICUHOBBIX KHUCIIOT,
BBIJICJIEHHBIX U3 KIIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tunbl  KIETOK:  JyKapuoTHYecKass M IPOKapUOTHYECKas.
CtpykTypHO-(GYHKIIMOHAIBHBIC 00pa30BaHUS KICTKH.

CrpoeHre MpoKapruOTHIECKOM KieTkH. KieTouHas cTeHka OakTepuid
n apxer. OCOOCHHOCTH CTpOEHHUS TreTepoTpodHOl M aBTOTpodHOM
MPOKAPUOTUYECKUX KIETOK. MECTO U POJIb IPOKAPUOT B OMOIIEHO3aX.

Ctpoerne u (GYyHKIMOHUPOBAHUE JYKAPHUOTUYECKOW  KIIETKH.
ITimazmarnyeckas MeMOpaHa (1azmanemMma). Crpykrypa
IJ1a3MaTUYECKOU MEeMOpaHBbl. Tpancnopr BEILIECCTB yepes
MIa3MaTUuecKyr0 MeMmOpaHy: maccuBHBIM (quddysus, obierdyéHHas
mubdy3us), axTUBHBIA  (MEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIN
tpancnopt). [lomymponumnaemocts MemOpanbl. PaGora  Hatpmii-
KaJIMEBOI'0 HACOCa. DHJIOIUTO3: MHHOIMTO3, (arommuTo3. IK30IUTO3.
Knerounas crenka. CTpykrypa u GyHKIIMH KISTOYHOW CTEHKU PACTEHUH,
rpudoB.

[urorutazma. I[{uro3one. LluTockener. [[BuKEHHE LHUTOIIA3MBI.
Opranouast  kimetkd.  OnHOMEMOpaHHBIE ~ OpPraHOWABl  KIIETKH:
supomuiazmarnueckas cerb (DIIC), anmapat ['odbmku, JTU30COMBI, UX
ctpoeHne W (QyHKOuH. B3auMocBsI3b OJHOMEMOpPAHHBIX OPraHOUIOB
kieTku. CTpoeHUe TrpaHyJsIPHOTO peTUKyliyMa. Mexanusm HanpagieHus
benxoe 6 OIIC. CunHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpaHyisipHBIA) SHAOMIA3MATHUYECKUN PETHKYIYM.
CexperopHast ¢yHkuusa amnmapata [onbmxu. Moouguxayus Oenxkos 6
annapame [onvoocu. Copmuposka 6enkog 6 annapame [ 01b0dxcu.
Tpancmopt BemecTB B KIETKe. Bakyoinu pacTUTENbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOMIbLI KJIETKH: MUTOXOHJPHWHU, ILIACTHUJIBI.
IIpoucxoocoenue mumoxonopuu u naacmud. Cumouocenes (K.C.
Mepeoickosckuil, JI. Mapeynuc). CTpoeHre U QPyHKIIUM MUTOXOHIPUN H
minactul.  [lepBuuHble,  BTOPUYHBIE U CJIOXHBIE  IJIACTHUIBI



(OTOCUHTE3UPYIOMUX  JDYKApUOT.  XJIOPOIJIACTBI,  XPOMOILIACTHI,
JIEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouabl kieTku CrpoeHne u  (QyHKIHH
HEMEeMOpaHHBIX OpPraHOWIOB KIETKH. Pubocomsbl. [lpomeosxcymounvle
Quramenmol. MUKpOPUIAMEHTB. AKMUHOBblE  MUKPOQDUIAMEHMDL.
MpliieuHble KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbIUEUHbIX KAEeMOK.
Muxkpotpy6ouku. Knetounsrit ientp. CTpoeHre U JBUKEHUE KT'YTUKOB
U pecHUYeK. MUKpoTpyOOuKn 1uToIuIa3Mbel. lleHTpuons. bHenxu,
accoyuupo8anHvle ¢ MUKpoQuUIaMeHmamu U  MUKPOMPYOOUKAMU.
MomopHnuvie benku.

SAnpo. OOonouka sigpa, XpOMAaTWH, KapUOIUIa3Ma, SAPBIINIKH, HX
cTpoeHue u QyHKuu. SAnepHsiii 6enkoBbIid MaTpukc. [IpocTpancTBeHHOE
pacmoyio)kKeHHUe XpoMOocoM B uHTepha3sHOM spe. Iyxpomamur u
eemepoxpomamun. belku XpoMaTwHa — TUCTOHBL. J{uHamuxa s0epHou
obonouku 6 mumose. AoepHulil mparncnopm.

Kiierounble BritoueHusi. CpaBHUTEIbHAs XapaKTEPUCTHKA KIIETOK
AYKapHoT (PaCTUTEIbHOM, J)KUBOTHOU, TPUOHOM).

JemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE DYKAPUOTHYECKOM KIIETKH,
«CtpoeHue >XUBOTHOM KiIeTKH», «CTpO€HUE PACTUTENBHON KIETKHY,
«Ctpoenue MUTOXOHAPUNY, «SAapo», «CTpoeHHE NPOKAPUOTHUECKOU
KIIETKI».

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKpPOIpEnapaTsl
PACTUTENBHBIX, JKUBOTHBIX KJIETOK, MHKpPOIpEnapaTsl OaKTepuaIbHBIX
KJIETOK.

JlaGopaTopHasi padora «/3yueHre CTpOEHHS KIETOK Pa3IMYHbIX
OpraHU3MOB).

IlpakTnueckass  padora «l3ydyeHne CBOWCTB  KIJIETOYHOI
MeMOpaHbI».

JlaGopaTopnass  paGora  «lccinenoBaHue — IUIa3MoJiu3a U
JIETJIa3MO0JIi3a B PACTUTEIbHBIX KIETKaX).

IlpakTnueckas padora «/3ydyeHue ABWKEHHS UUTOIIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB U NpeBpalleHNe JHEPTUH B KJIETKe

AccuMUITAIUS M JUCCUMUWIISIIUSL — JIBE CTOPOHBI METa0oJM3Ma.
Tunbr oOMeHa BemecTB: aBTOTPOGHBIM M reTepoTpodHBIA. YdacTue
KHCIIOpOJla B OOMEHHBIX IMpoIeccax. JHEpPreTudeckoe olecredeHue
KJICTKHU: TIPEBpaIeHNe AT® B oOMeHHBIX mporieccax. DepMEHTATHBHBIN
XapakTep Peakiuil KICTOYHOro Meradoim3ma. PepMeHThI, UX CTPOCHHUE,
cBoiicTBa U MexaHu3Mm JnenctBus. Kopepmentsl. Otnuuus GepMeHTOB OT
HEOPTaHWYECKUX  KaTalu3aTOpOB.  benKu-aKTHUBATOpl U OCNKu-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUH OT
pa3nTuYHBIX (PAKTOPOB.

IlepBUYHBINA CUHTE3 OPraHUYECKUX BEIIECTB B KIIETKE. DOTOCUHTES.
AHOKCUceHHbIlI U OKCU2eHHblll  omocummes y  baxmepuil.
Ceemocobuparowue nuemeHmsl U NUSMEHMbl DPEaKYUOHHO20 UYEHMPA.
Ponp xjoporutactoB B mporecce gorocuHTe3a. CBeTOoBass U TEeMHOBas
da3el.  Domoowvixanue, C;, C,. u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (hoTOCHHTE3a. BriusHue pa3nuuHbiXx (aKTOpoB Ha
CKOpOCTh (hoTocuHTe3a. 3HaYeHUE (HOTOCUHTE3A.



XEeMOCHUHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIIUPYIOIIHE  OaKkTepuu, KeIne300aKTepuH, CepodaKTepuH,
BOJIOPO/IHBIE OaKTEepHH. 3HAYCHUE XEMOCHUHTE3a.

AnaspoOHbIie opranu3Mbl. Bussr 6poxkenus. [IpomykTel OposkeHus u
WX WCIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHM3MBI Kak
00BEKThI OMOTEXHOJIOTUH B BO30YAUTEIH O0OJIE3HEH.

AdPpoOHBIE  OpPraHW3Mbl. JTambl  JHEPIETHMYECKOro  OOMEHa.
IToaroroButenpHBIN ATamm. [NMKONMM3 — GECKUCIOPOIHOE PACIICIUICHHE
TJIFOKO3BI.

buonornueckoe OKuCIEHWE, WIM KIETOYHOE JbIXxaHue. Ponp
MUTOXOHJPHI B TIpoiieccax Ouojorndeckoro oxkucienus. [uxnmaeckue
peakuun. OxucauTenbHOe (GocPopuiaupoBanue. IHepeus MemMoOpanHo2o
epaouenma npomoros. Cummez AT®D: paboma npomonnot ATD-
cunmas3vl. llpenMymiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB MEpes
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

IToptpetsl: Ix. [Tpuctinu, K. A. Tumupsizes, C. H. Bunorpaackuii,
B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumer m cxeMbl: «DoTocuHTE3», «IHEPrETUUSCKUN OOMEH»,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», « XEMOCHHTES).

OO6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE  JUIS
MIPUTOTOBJICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopnasi padora «/3yueHne KaTalUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaasbl ).

JlaGopaTopHhas padora «3yuenue dbepMeHTaTUBHOTO
pacueryieHusl TMEepPOKCHAA BOJOPOJa B PACTUTEIBHBIX U KUBOTHBIX
KJIETKaxX.

JlabopaTtopnass padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTopnass paGora «CpaBHEHHE TIPOIIECCOB OpOXKEHUS U
TIBIXAHUS.

Tema 7. HaciencrBenHass mHopmanus U peajau3auusi eé¢ B
KJIeTKe

Peakuun maTpudHoro cuuresa. [IpuHUMIN KOMIIJIEMEHTApHOCTH B
peakuMsx  MaTpUyHOro  cuUHTe3a. Peanusaunust  HacneACTBEHHOU
uHdopmaruu. ['eHeTHueckuii KojJ, €ro cBoicTBa. TpaHCKpuUmius —

MAaTPUYHBIN CHUHTE3 PHK. [TpuHIUIIBL TPAHCKPUIILUHA:
KOMIIJIEMEHTAPHOCTb, AHTHUIIAPAJUIEIBHOCTD, ACUMMETPHUYHOCTD.
Cospesanue  mampuunvix PHK 6  asykapuomuueckou  knemke.
Hekooupyrowue PHK.

Tpancmauua u  e€ odtanmbl. Yuactue TpaHcnoptHeix PHK B
OuocuHTe3e Oenka. VYciuoBus OuocuHTe3a Oenka. KomgupoBanwue
aMuUHOKHUCIOT. Ponb pubocoM B OnocuHTE3€e Oernka.

Cogpemennvie npeocmasienus o cmpoenuu ceHos. OpraHuzanus
reHoMa Yy MPOKAPUOT M DYKApHOT. Perynsius akTUBHOCTH TE€HOB Y
npokapuoT. ['unoreza onepona (®. XKako0O, XK. Mano). MonexynapHvie
MexaHuzmvl 3IKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peaynayuu pabomoel ceHos. Perymnsius 0oOMEHHBIX MPOIECCOB B KIIETKE.
Knerounsiit romeocras.

Bupycel — HekieTouHbie (HOpPMBI )KU3HA M OOJIMTATHBIE Mapa3HTHI.
CtpoeHne  MPOCTBIX W CIOXHBIX  BHPYCOB,  PETPOBHUPYCOB,



o6akrepuodaroB. Kusnennwvii yuxn [[HK-codepocawux supycos, PHK-
cooepocawux eupycos, oakmepuoghazos. Obpamuas MpAHCKPUNYUS,
pesepmasza, uHmezpasa.

Bupycubie 3a0oneBanus udenoBeka, KUBOTHBIX, pactenuit. CITN],
COVID-19, conmanbHbie 1 METUITUHCKUE TPOOIIEMBI.

buounpopmamura: ummeepayus u aunanu3 OOILUWUX MACCUBOS
(«bigdata») cmpyxkmypuvix 6uonocuyeckux oanuwix. Hanomexuonoeuu 6
ouonocuu u meouyune. lIlpoepammupyemvie ynkyuu denxos. Cnocobwl
00CMasKU JIeKapcma.

JdemoHcTpanuu

[Toprpetsr: H. K. Koubiios, 1. Y. UBaHOBCKUH.

TaOmuiel 1 cxembl: «buocuHTes Oenkay, «l'€HEeTHYECKHH KOy,
«Bupycoy», «baktepuodarm.

IIpakTnueckas padora «Co3anre MOJIEIIU BUPYCA».

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Krnerounslii uki1, ero nepuosl u peryisius. Marepdasza u mutos.
Ocobennoctu mporeccoB, mnporekaronmx B wuHTEepdaze. [loaroroska
KIeTKH K  JeneHuto. [Ipecunrernueckuit  (IOCTMUTOTHUYECKHIN),
CUHTETUYECKUNA W TOCTCUHTETHUYECKUN (IMIPEMHUTOTHUYECKUN) TEPUOAbI

uHTepda3bl.
Marpuunsii cunre3 JHK — perumkanus. [IpuHuuner perumikanuu
JIHK: KOMILUIEMEHTAPHOCTb, MTOJIyKOHCEPBATUBHBIN CUHTE3,

aHTunapamienbHoctb. Mexanusm  permukaunu  JIHK.  Xpomocowmsl.
Ctpoenne xpomocoM. Tenomepsl U Teromepasa. XpOMOCOMHBIN HabOp
KJIETKH — KapUOTHUIl. J[UTIJIOMIHBIN W TaluIOMIHBIM HAOOPBI XPOMOCOM.
I'omonornunsie XxpoMocomsl. [10J10BbIE XPOMOCOMBI.

Jlenenue kietku — Muto3. CTaud MUTO3a U MPOUCXOISIINE B HUX
npoueccel. Tumnbl muto3za. KapuoknHe3 um nurtokuHes. buosornueckoe
3HAYEHHUE MUTO3A.

Perynsiuus wmutoTMUecKOoro unMkia kietkd. IIporpammupyemas
KJIETOYHAs TUOENbh — aloNTO3.

Knerounoe s1po, XpoMOCOMBI, (QYHKIIMOHAJIbHAS TEHOMMKA.
Mexarnusmol npoaughepayuu, oupgepenyuposxku, cmapenus u eubdenu

knemok. «llugposas knemka» — Ououngopmamuueckue Mmooenu
DYHKYUOHUPOBAHUS KILEMKU.
JdemoHcTpanuu

Tabmuiel ¥ cxembl: <«OKM3HEHHBIH IMKI KICTKH», «MHTO3»,
«Ctpoenue xpomocom», «Permukarus [JTHK».

OO6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpompenaparsl: «Murto3
B KJIETKaX KOpELIKa JIYKay.

JlaGopaTopnass pabora «/3yueHHe XpOMOCOM Ha TOTOBBIX
MHUKpPOIIpenapaTaxy.

JlaGopaTopHasi padoTa «Habmonenne MuTOo3a B KiI€TKaX KOHYHMKA
KOpelIKa JiyKa (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenue u GQyHKIUM OPraHN3MOB

buonornyeckoe paszHooOpazue opranu3MoB. OJIHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHbIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U JKU3HEACATEIBHOCTU OJTHOKIETOUYHBIX
opraHu3MoB. bakTepun, apxeu, OJTHOKIETOUYHbIE TPUOBI, OTHOKIECTOUHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KoloHWAIbHBIE OPTaHU3MBI.



B3auMocBs3p yacTell MHOTOKJIETOYHOTO Opranu3Ma. TKaHu, OpraHbl
U cucTtembl opraHoB. Opranu3M Kak enuHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTETBHBIX TKAaHEH: 0Opa3oBaTeNbHAS,
MOKPOBHAs, MPOBOAAIIASA, OCHOBHAas, MexaHudeckas. OcoOeHHOCTH
CTpoeHus, GYHKIMI U PACIOJIOKEHHUS TKaHEH B OpraHax PacTCHHM.

TkaHu JKMBOTHBIX M 4Ye€JOBEKa. THIbBl KUBOTHBIX TKaHEM:
AMUTENHNANIbHAS, COCIUHUTEIbHAS, MbIlIeuHas, HepBHas. OcoOEHHOCTH
CTpoeHusA, (PYHKIIMI U PaCTONOKEeHHUs] TKaHEeW B opraHax >KUBOTHBIX H
YEJIOBEKA.

Opransl. BereratuBHble W T'€HEpAaTUBHBIE OpPraHbl PACTEHHIA.
Oprassl U CUCTEMbI OPraHOB KUBOTHBIX U yelloBeka. OYHKIMH OPraHOB
Y CUCTEM OPraHOB.

Omnopa Tena  opranu3moB. Kapkac  pacrenmil.  Ckenetsl
OIHOKJIETOYHBIX M MHOIOKJIETOYHBIX JKUBOTHBIX. HapyxHblii u
BHYTpeHHHUI ckeneT. CTpOeHHEe U TUIIbI COEITMHEHUS] KOCTEM.

JIBr>keHne OpraHu3MoB. JIBH)KEHME OJHOKIIETOYHBIX OPraHU3MOB:
amME00oUIHOE, KI'YTUKOBOE, pecHU4YHOe. J[BM)KEHHE MHOTOKIETOYHBIX
pPaCTeHU: TPONIU3MBI U HACTUHU. J|BUKEHNE MHOTOKJIETOUHBIX KUBOTHBIX
W 4esoBeKa: MblmieyHas cucreMa. Peduiexc. CkeneTHbIE MBIMIIBI U UX
pabora.

IIutanune opranu3moB. lloryomenue BOIBI, YIIIEKMCIOrO rasa u
MHMHEPAJIbHBIX  BELIECTB  PACTCHUSMU. IlutaHue  KUBOTHBIX.
BayTpumnonoctHoe ¥ BHYTPUKIETOYHOE IuileBapeHue. lluranue
MMO3BOHOYHBIX  JKMBOTHBIX. OTHenpl MHILIEBAPUTEIBHOIO  TPAaKTA.
[IumeBapurenbHble Kkelesbl. [lnmeBapurenbHas cucTema 4enoBeKa.

JIlpixanue opranu3MoB. [[pixaHue pacTteHuid. J[pIXaHHWE >KMBOTHBIX.
Huddy3uss razoB uepe3 MOBEPXHOCTh KieTku. KoxkHOE JbIXaHUE.
JlpixaTenpHasi MOBEPXHOCTh. JKabepHoe u nérouHoe apixaHue. JlpixaHue
MMO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIIOXKHEHUE
CTPOEHHUs JIETKMX IT03BOHOYHBIX JKUBOTHBIX. JlpIXarenbHas cucrema
yenoBeka. MexaHu3M BEHTWIALMHU JIETKUX y NTULl U MIIEKONUTAOLIUX.
Perynsanus npixanus. J{prxarenbHbie 0OBEMBI.

TpaHcnopT BeElWIECTB y OpPraHu3MOB. TpPaHCIOPTHBIE CHUCTEMBI
pacrenuid. TpaHncnopTt BemecTB y KUBOTHBIX. KpoBeHOCHAs cuctemMa u eé
opranbl. KpoBeHOCHasi cucteMa IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
Ceparie, KpOBEHOCHBIE COCyIbl U KpoBb. Kpyrum kpoBooOparieHus.
OBOJIIOIIMOHHBIE  YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOM  CHUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/ia u e€ perynsius.

Brinenenue y oprann3moB. Beinenenue y pacrenuii. Belgenenue y
KUBOTHbIX.  CokparutenbHble  Bakyoiau. Opranbl  BbIJICTICHUS.
OunbTpanys, CeKpennst 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI PaOOTHI
opraHoB BblaesieHHs. CBsi3b TOJIOCTH Tella C KPOBEHOCHOH U
BBIJICJINTEILHOM CHUCTEMaMU. BpljeneHne y no3BOHOYHBIX KMBOTHBIX U
gyenoBeka. [louku. Crpoenne wu  (yHKIMOHUpOBaHUE He(poHA.
OO0pa3oBaHue MOYH y YEJIOBEKA.

3ammra y OpraHu3MoOB. 3allIUTa y OJHOKJIETOYHBIX OPraHU3MOB.
Cropsl OGakTepuil ¥ LUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX
pactennii. Kyrtukyna. CpenctBa MAacCMBHOW M XUMHWYECKOW 3alUTHI.
OUTOHUHBI.

3ammTa 'y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI U  uX
MpPOU3BOAHBIC. 3JalIuTa opraHm3ma OT Ooine3Heil. MMmyHHas cucrtema



yenoBeka. KieTrouHeli M rymopanbHbld UMMYHHUTET. BpOXIEHHBIN U
NpUOOPETEHHBIN  cIEUPUYECKU HMMYHHUTET. Teopus KIOHAIbHO-
cenexktuBHOro ummynurera (II. Dpnux, @. M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHu3MOB. Posib BpOXKIEHHOTO HMMYHHUTETA
B Pa3BUTHH CHCTEMHBIX 3a00JICBaHHUIA.

PaznpaxxumocTe M peryianus y opraHusMoB. Pasznpaxxumocts y
OJIHOKJIETOUYHBIX OpPraHu3MOB. Takcucel. Pa3apaxxumMocTe U peryiasauus y
pactenuid. PocToBbIE BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pediaekTopHas peryasnus y KUBOTHBIX.
Hepsnas cucrema u e€ otnesbl. DBOIIOLIUOHHOE YCI0KHEHUE CTPOEHUS
HEPBHOW CUCTEMBI Y JKMBOTHBIX. OT/I€JIbI TOJJOBHOI'O MO3Ta TO3BOHOYHBIX
KUBOTHBIX. Pediiexkc u peduiektopHas ayra. be3ycrnoBHbIE U yCIIOBHBIE
pedaeKchI.

I'ymopanbpHass peryiasiuvss M SHAOKPUHHAS CUCTEMA XUBOTHBIX U
yenoBeka. JKene3bl SHIOKPUHHOW CHCTEMBI U HUX TOPMOHBI. JlencTBue
FOPMOHOB. B3auMOCBsA3b HEPBHOU U YHAOKPUHHOM CHUCTEM. | MIoTanamo-
runoduzapHasi cuctTema.

JlemoHcTpanuu
IToptper: W. I1. [1aBnos.
Tabnuibt 151 CXEMBIL: «OgHOKIETOUYHbBIE BOJIOPOCINY,

«MHorokiieTtounble Bogopociny, «bakrepuny», «IIpocreiimmey, «Opranbl
LBETKOBBIX pacTeHU», «CUCTEMbl OPraHOB MO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHEe CTpOCHHE HACEKOMBIX», «TkaHu pacteHui», «KopHeBbie
cuctembl», «Ctpoenne crebns», «CTpoeHUE JHMCTOBOW IIJIACTHHKNY,
«Tkann  kuBOTHBIX», «Ckener denoBeka», «lluieBapurenbHas
cuctrema», «KpoBeHocHass cucrema», «JlpIxarenpHass CUCTEMay,
«HepBHas cucrema», «Koxa», «Mpliednas cucremay, « BolienurenbHas
cucrema»,  «ODHAOKpUHHasA  cuctema», «CTpoeHUE  MBIIIIBDY,
«Ammynuter», «KuiledHomnosiocTHbIe», «Cxema MUTaHUS PacTCHHUN»,
«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue
ruapb», «CTpoeHue IMaHapun», «BHyTpeHHee CTPOEHHE [I0XKIEBOIrO
yepBsi», «HepBuas cucrema pwid», «HepBHas cuctema JISATYIIKWAY,
«HepBHas cucrema npecMmbikatomuxcs», «HepBHass cucrema mNTUID,
«HepBHas cucrema miiekonutaromux», «HepBHas cucrtema yenoBekay,
«Pedrnexey.

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKpPOIIpEnapaTsl
OHOKJIETOYHBIX OpPraHW3MOB, MUKPOIIPENapaTbl TKAHEH, PAKOBUHBI
MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, >KUBBIE SK3EMILIAPHI
KOMHATHBIX PAaCTEHUMU, TepOapuu pacTeHH pPa3HBIX OTJIEIOB, BJIAYKHBIE
mpenaparbl  KUBOTHBIX,  CKEJEThl  IO3BOHOYHBIX,  KOJUICKLIHH
0ECTO3BOHOYHBIX KUBOTHBIX, CKEJET YeJlOBeKa, O0OpYyJOBaHHUE IS
JEMOHCTpPAllUM TOYBEHHOIO M BO3AYIIHOIO TMMTaHUS PaCTCHUH,
paclieTieHuss KpaxMaja W O€JKOB TOJ JeicCTBUEM (PEepMEHTOB,
o0opyI0BaHUE /I JEMOHCTPAIMHA OMBITOB M0 W3MEPEHHUIO >KU3HEHHOM
€MKOCTH JIETKUX, MEXaHu3Ma JbIXaTeJbHbIX JBWKECHUH, MOJEIH
TOJIOBHOT'O MO3ra Pa3jInYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHei )KUBOTHBIX).

JlaGopaTtopnass paGora «lI3yueHue OpraHoB IIBETKOBOT'O
pacTeHUsD.

Tema 10. PazMmHOkeHHE M Pa3BUTHE OPraHU3MOB



@dopMbl  pa3MHOKEHHS ~ OpraHuM3MOB:  Oecmoiioe  (BKIIIOUYas
BETETATUBHOE) U M0JIOBOE. BH bl 6econoro pa3MHOKEHUS: TIOYKOBAHUE,
CHOPYJISITINS, (PparMeHTalUs, KIOHUPOBAHHUE.

ITomoBoe paszmuHoOxkeHue. llonoBeie KneTku, miam rametsl. Menos.
Craguu wmebio3a. IloBeaenue xpoMocoMm B Meiose. Kpoccunrorep.
buonornueckuii cMbICi MeHO3a W IOJIOBOTO Iporecca. Meno3 u ero
MECTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoasimeBoe pazputue. I ameTorenes y skuBoTHbIX. [1on0BbIE
xene3pl. OO0pa3oBaHME U pa3BUTHE TOJOBBIX KJIETOK. CriepMaroreHes u
ooreHe3. CTpoeHHE TOJIOBBIX KJIETOK.

OmnogoTBOpeHre U SMOPHUOHAIBHOE  Pa3BUTHE  SKMBOTHBIX.
Crioco0bl OIITOAOTBOPEHUS: HAPYXKHOE, BHYTpeHHee. [lapTenorenes.

NupuBuayanbHoOe pa3BUTHE OpraHu3MOB (oHTOTEHE3).
OMOpHOJIOTHS — HayKa O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha u3
enasuvix npoorem smopuonoeuu. Kouyenyus mopgoeenos u mooenu
mopghozenesza. Ctaguu ’MOpUOTeHe3a KUBOTHBIX (Ha MPUMEPE JISITYIIKH).
Hpobnenue. Turbl TpOOIeHUS. Jlemepmunuposannoe u
HeoepMuHUposannoe  opobaenue.  bracmyna,  munwi  Onacmyn.
OcoOeHHOoCTH IPOOJIEHUS MIICKONMUTAIONIUX. 3apOJABIIIEBbIE JTUCTKH
(ractpynsiuus). 3akiazKa OpraHOB U TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHuoe BIIUSTHUE yacreun pa3BUBArOIIErOCs 3apojpliia
(omOpuoHabHasT MHAYKIMS). 3aKiIagKa MjaHa CTPOSHHUS KUBOTHOTO Kak
pe3yabTaT HEPAPXUUYECKUX B3aMMOJCHWCTBHUM TE€HOB. BiusHue Ha
AMOPHUOHATIFHOE PA3BUTHE PATMUHBIX (PAKTOPOB OKPYIKAIOIIECH CPEIbI.

Poct wu pasButue KuBOTHBIX. [loCTAMOpHOHATBHBIN TEPHO/I.
[Ipsmoe u Hempsimoe pasBuTue. Paszputne ¢ wmetamopdozom y
0ECT03BOHOYHBIX M TIO3BOHOYHBIX XKUBOTHBIX. brosorndeckoe 3Ha4eHHE
MPSIMOTO ¥ HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B Ipupoie. THumbl
pocTa KUBOTHBIX. DAKTOPHI PETYJSIUM POCTA KMBOTHBIX M YEJIOBEKA.
Craguyn MOCTAIMOPHOHATBLHOTO PAa3BUTHS Yy JKMBOTHBIX M 4YEJIOBEKA.
[Tepuonbr onToreHes3a yenoBeka. CTapeHne u CMepTh Kak OMOJIOTHYeCKre
MIPOLIECCHI.

PasMHOXeHHEe W pa3BUTHE pacTeHUU. ['ameTopuT m Ccropodwur.
Meiio3 B )XKM3HEHHOM IIMKJE pacTeHuil. OOpa3oBaHHUE CIIOpP B MpoIecce
Meiio3a. ['amertorene3 y pacrenuil. OIJIONOTBOPEHHE U Pa3BUTHE
pPaCTUTENIbHBIX OpPraHu3MOB. JIBOMHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OO6pa3oBaHue U PA3BUTHE CEMEHHU.

MexaHu3MBbl PETyJISILUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBammun, X. [lIneman.

Tabmuubr u cxembl: «BeretaTuBHOE pa3MHOXKEHUE», «THUIBI

0ecI1010T0 Pa3MHOXKECHUS, «PazMHoOX)eHne XJIAMUAOMOHAJIbI»,
«Pa3mHOXeHue  a3BryieHbD, «Pa3dmHOXeHue  ruapb»,  «Menosy,
«XPpOMOCOMBD», «I"amerorenes, «CtpoeHue  SULEKIETKH 51

cnepmarozousia», «OCHOBHbIE CTaaud OHTOreHesza», «lIpsMoe wu
HEenpsiMOE  pa3BuTue», «Pa3BuThe MaHCKOro xyka», «Pa3Butne
capanun», «Pa3Burtne nArymkw», «/[BoMHOE OIUIOOOTBOPEHHE Yy
LBETKOBBIX pacTeHui», «CTpoeHue ceMsiH OJHOJIOJIbHBIX U JIBY/I0JIbHBIX
pacteHui», «KU3HEHHBIN HUKJI MOPCKOW KaIyCTbD», «KM3HEHHBIN LIUKII
Mxa», « KU3HEHHBIN UK MATOPOTHUKAY, « KU3HEHHBIN LIUKIT COCHBIY.



O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKpPOTpEnapaTsl
SAMUEKIETOK U CIEPMATO30MI0B, MOJIEIb «L MK pa3BUTHSI JISATYILIKI.

JlaGopaTopHasi padora «/3ydyeHue CTpOEHUS IMOJOBBIX KJIETOK Ha
rOTOBBIX MUKpOIMpenaparaxy.

IlpakTnueckass padora «BblABI€eHUE TMPU3HAKOB CXOJICTBA
3apOJIBIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlaGopaTtopnass padora «CTpoeHHUE OpraHoB pPa3MHOKECHHS
BBICIIMX PACTEHUI.

Tema 11. T'eHeTuka — HayKa O HACJEJICTBEHHOCTH H
U3MEHYUBOCTH OPraHU3MOB

Wcropust cTaHOBJICHUS U pa3BUTHS T€HETUKHU Kak Hayku. PaGoTsr I
Mennens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B
pazsutun renetuku. Paboter H. K. KonsiioBa, H. . Basunosa, A. H.
benozepckoro, I'. JI. Kapneuenko, lO. A. ®unmunuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHbIE TEHETHYECKHE IMOHATHS U CUMBOJIBI. ['OMOJIOTMYHBIE
XpOMOCOMBI,  aJUIeNIbHbIE  T€Hbl,  albTEPHATUBHBIE  MPU3HAKH,
JOMHUHAHTHBIA W PELECCUBHBIM NPU3HAK, I'OMO3UIOTa, TE€TEPO3UTrOTa,
yucTas JUHUA, TUOpUABI, reHoTun, (enotun. OCHOBHBIE METOJbI
TCHETUKU: THOPUIOJOTUYECKHM, IIUTOJIOTHYECKUH, MOJEKYJISIPHO-
T€HETUYECKUU.

JdemoHcTpanuu

[Toprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H.
M. Basunos, A. H. benozepckuii, I'. JI. Kapmneuenko, . A.
Ounumuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopHasi padora «JIpo3oduiaa Kak OOBEKT TI'CHETHYECKUX
HCCIIEJOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akoH MeHnuenss — 3aKoH
eAMHO00pa3us ruOpuI0B MIEPBOIO MOKOJICHUS. [IpaBuiio
NOMUHUpPOBaHUsA. Brtopol 3akoH Menaens — 3aKkOH pacUICIUICHUS
npu3HakoB. [{uTonoruueckue OCHOBBI MOHOTHOPHIIHOTO CKPEIIMBAHUSI.
I'unioresa ynuCTOTHI raMeT.

AHanuzupyromiee  ckpemuBanue. [IpoMexxyTouyHblil  XapakTep
HACJIEIOBAHUS. Pacmernnenune MIPU3HAKOB pu HETIOJIHOM
JOMUHUPOBAHUH.

HuruOpuanoe ckpemmBaHue. Tpetwit 3akoH MeHaenss — 3aKoH
HE3aBUCHUMOIO HACJIEIOBaHUs IPU3HAKOB. lluTONIOrMYeckne OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.

CuerienHoe HacnenoBanue mnpusHakoB. Paborer T. Moprana.
CuernieHHOE HacleJI0BaHUE TE€HOB, HAPYLIEHHWE CLEIUICHUS MEXAY
reHamu. XpoMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH.

I'enernka nona. XpOMOCOMHBIM MEXaHU3M OIPEIACICHUS IOJa.
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U T€TEPOraMeTHBIM
noj. l'eHernueckass CTPyKTypa IIOJOBBIX XpoMocoMm. Hacnenosanue
[IPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

I'enorun kak wenocrtHas cucremMa. [lmernoTponuss — MHOKECTBEHHOE
nercTBue TreHa. MHOMKECTBEHHBIM — ajulenu3M. BzaummojencTtBue
HeaJUlenbHbIX reHoB. Kommementapuocts. Onuctas. [lonumepus.



['eHeTdyeCcKMi KOHTPOJb pPa3BUTHUS PACTECHUW, KUBOTHBIX U
YelioBeKa, a Takke (PU3MOJOTHYECKUX TMPOIECCOB, TMOBEIACHUS U
KOTHUTUBHBIX (QyHKIMHA. ['eHeTHyeckne MexXaHWu3Mbl CHUMOUOTeHe3a,
MEXAHU3MBbl B3aWMOJECUCTBUSL «XO3IMH — Mapa3uT» MU «XO35UH —
MUKpoOMoM». ['eHeTHdeckue acmeKkThl KOHTPOJISI M U3MEHEHHS
HACJIEeJICTBEHHOW NH(OPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHHU3MOB.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBepiii W BTOpOW 3akoHBI MeHemnsy,
«Tpetnit  3akoH  MeHuens», «AHaIU3UPYIOUIEE  CKPEIIMBAHUEY,
«Henonnoe nomunupoBanue», « CHEMJIEHHOE HACIEJOBAHUE MPU3HAKOB
y apo3odunsly, «I'eneruka nona», «Kapuorun uenoBekay», «Kapuorum
npozoduney, «Kapuotunm nrummp»y, «MHOXKECTBEHHBIM —aJlICIU3M,
«B3anmonencTBue reHoBY.

O6opynoBanue: MOJIEb JJIS IEMOHCTPAIIMN 3aKOHOB €TMHO00pa3us
ruOpUI0B TIEPBOTO TTOKOJICHUS M PACIICTIIICHUSI IPU3HAKOB, MOJIEIb IS
JEMOHCTpPALUK 3aKOHA HE3aBUCHUMOTO HACIIEIOBAHUS ITPU3HAKOB, MOJEIb
U1 JEMOHCTPALUK CLEIJICHHOTO HACJIENOBAaHUS NPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKponpenapart: «Jpo3odumnay.

IIpakTuyeckas padora «/3ydenue pe3yabTaToB MOHOTHOPUIHOTO
CKpENIMBaHUA Y APO30(DUITBD».

IpakTuyeckas padora «l3yueHue pe3yiabTaTOB TUTHOPUIHOTO
CKpENIMBaHUA Y APO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue TeHOTMIIa W cpenbl mpu  (HOPMUPOBAHHH
dbenoTumna. N3MeHYnBOCTH IIPU3HAKOB. KauectBeHHbie u
KOJINYECTBEHHBIE MPU3HAKUA. BUIbI N3MEHUMBOCTHU: HEHACJIEACTBEHHAS U
HACJICICTBCHHA.

Momudukannontas u3MeHYUBOCTh. Poib cpenpl B (hopMupoBaHuu
MOAU(PUKAIIMOHHON  M3MEHYMBOCTH. Hopma peakiuum  Npu3HAKa.
Bapuanuonnsiii psa u BapuaunonHas kpusas (B. Moranncen). CoiicTBa
MOAU(PUKAIMOHHON N3MEHUNBOCTH.

I'enotTunuyeckass u3MeHYMBOCTh. (CBOMCTBa TI€HOTUIIMYECKOMN
W3MEHYMBOCTU. BU/IbI TEHOTUTIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS,
MYTAaI[MOHHAS.

KomOuHaTuBHAs HW3MEHYMBOCTh. Mei03 W IOJOBOM mpolecc —
OCHOBa KOMOWHATUBHOW HW3MEHYMBOCTH. Ponb  KOMOMHATHBHOM
M3MEHYMBOCTH B CO3/JIaHMHM TE€HETUYECKOTO Pa3HOoOpaszus B Ipejaeiiax
OJIHOTO BUJA.

MyranuoHHass  U3MEHYMBOCTb.  Buabpl  MyTanuili:  T'€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. CIOHTaHHBIE U UHIYLUPOBAHHBIE MYTallUH.
SAnepnHbie U nUTOIIA3MaTHYECKHE MyTaluu. COMAaTHYECKUE U TOJIOBBIE
MyTauuu. [[puurHbl BOSHUKHOBEHUSI MyTaunii. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOoH
FOMOJIOTMYECKUX PSAOB B HacleACTBeHHOW wu3MmeHunBoctn (H.H.
BaBunos). BHesiaepHasi ©3MEHUYMBOCTh U HACJIEICTBEHHOCTb.

Dnuecenemura u dNUSEHOMUKA, POJib INUSEHEMUYECKUX (haKmopos 8
HACNe008anUuUu U  UBMEHYUBOCMU  (DEHOMUNUYECKUX NPUSHAKOSE Y
OP2AHUZMO8.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.



Tabmumer 1 cxembl: «Buasl n3MeHUUBOCTHY, «MoauduKarmoHHas

U3MCHYHUBOCTHY, «KomOuHaTnBHas U3MCHYHUBOCTHY, «Meio3»,
«OmnonorBopenuey», «l'eHernueckue 3a0oeBaHMS YelOBeKa», «Buabpl
MYTaLU».

O6opynoBaHue: >XKHUBbIE W TepOapHbIe SK3EMIUISIPHl KOMHATHBIX
pacteHuli, pucyHku (dortorpaduun) KUBOTHBIX C PA3IUYHBIMUA BUJAMU
W3MEHYUBOCTH.

JlaGopaTtopnass pabGora «MccienoBanue  3aKOHOMEPHOCTEMN
MOAN(PUKAIIMOHHON U3MEHYUBOCTH. [locTpoeHre BapralmoHHOTO psia U
BapUALIUOHHOU KPUBON».

IpakTuyeckas padora «Mytanuu y npo3oduiasl (Ha TOTOBBIX
MHUKpOIpenaparax)y.

Tema 14. I'eHeTHKA YesiOBeKa

Kapuorun uenoseka. MexayHapoaHas IporpamMma HCCIENOBAHUS
reHOMa  4YenoBeKa.  Meroapl  M3ydyeHUsT  T'€HETHKH  4YeJIOBEKa:
TCHEAJOTUUCCKUN, OJU3HEIOBBIN, ITUTOICHETUYSCKUH, IOMYJISIIHOHHO-
CTaTUCTUYECKUN, MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE
ONIPEAEIICHUE TE€HOTHIIA: IIOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMPOBaHWE, B TOM 4ucie ¢ 1nomompo [I[P-ananu3a.
HacnencrBennsie 3a0osieBaHUsi 4ejoBeKa. [ €HHbIE W XPOMOCOMHBIE
007e3Hu YeJI0BeKa. bosiesnn c HACJIEJICTBEHHOU
MPEAPACIOIOKEHHOCTbIO.  3HAYEHUE  MEAUIUHCKON  T'€HEeTUKU B
MPEIOTBPAIICHUH M JICYCHUH TEeHETUYECKUX 3a00JIeBaHMI YeIOBEKa.
Menuko-reHeTH4ecKoe  KOHCYJbTHUpOBaHWE.  (CTBOJIOBbIE  KIJIETKH.
[ToHATHE «T€HETHYECKOIo Irpy3a». DTHUYECKHUE ACTIEKThl UCCIIEIOBAHUI B
00J1aCTH peIaKTHPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue GakTOPHI MOBHIIIIEHHOW YyBCTBUTEILHOCTH YEIIOBEKA
K (U3MYECKOMY W XHMHUYECKOMY 3arpsi3HEHUIO OKPYKAIOIICH Cpebl.
I'eneTnueckas npenpacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuu

Tabmuuper n cxemsl: «Kapuotun denmoBeka», «MeTOabl H3ydEeHHUS
TCHETHKHU YelIoBeKay, «I 'eHeTnueckue 3a00JeBaHUsI YETIOBEKay.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Centekniusi OpraHu3MoB

JlomecTukanus W CeJEKUMs.  3apoXKJICHHE  CEJeKUUU U
nomectukauuu. Yuenue H. M. BaBunosa o LleHTpax npoucxoxaeHus u
MHOTO00pa3usi KyJbTYpPHBIX pacTeHui. Poiib cenmekmuu B CO3JaHUU
COPTOB pacTeHUi U MOpoJ KUBOTHBIX. COpT, mopoja, mITaMM. 3aKOH
FOMOJIOTUYECKUX PSANOB B HACJIEACTBEHHOM wu3MeHuumBocTh H. MU.
Basuiosa, ero 3naueHue 1151 CEJISKITMOHHON pabOoThI.

Metoasl  ceneKIMOHHOM  paboTel.  MckyccTBeHHBIH — OTOOD:
MAacCOBBIM W WMHAWBUIYAJIbHBIA. DTanbl KOMOWHAIIMOHHOW CEJICKIIHH.
HcnpiTanne npomsBoguTeneld 1mo moroMctBy. OTOOp 1O TEHOTHITY C
MOMOIIBIO OIIEHKK (DEHOTUIAa TMOTOMCTBA M OTOOp IO TEHOTUILY C
nomoisio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl.
PaguanoHHbIN M XMMHYECKHM MYyTareHe3 Kak HCTOYHUK MyTalud y
KyJbTypHbIX ~ ¢opM  opraHu3moB. lcmonb3oBaHuE  T€HOMHOTO
penakTUpoBaHUs W MeTOoAoB pexkomMOMHaHTHBIX JIHK i momyuenus
HCXOJHOI0 MaTepuaa JJisi CEJIEeKIUH.



[lomyyenue  monumaonnoB. BHyTpuBHIOBas  rubpumusaius.
brnuskopoacTBeHHOE CcKpenuBanue, wid HHOpuauHT. HepoactBenHoe
CKpelIMBaHuWe, WIH ayTOpuIuMHr. ['eTepo3uc W ero MIPHUYUHBIL.
Hcnonp3oBanue rerepo3uca B cenekiuu. OtnanéHHas rudpuaudsaus.
IIpeogonenne Oecriogusi MEXKBHUIOBBIX THOpUAOB. JlocTmxkeHUs
CEJIEKIINYU PACTEHUMN U KUBOTHBIX. « 3€1E€HAS PEBONIOYUSLY.

CoxpaHeHHEe U HW3YYEHHE TIE€HETHYECKUX PECYpPCOB KYJIbTYPHBIX
pacTeHUM U UX TUKHUX POAUYEH ISl CO3JJaHUSI HOBBIX COPTOB U THOPUJIOB
CEJIIbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue, coxpaumenue u ynpaeieHue
2CHeMUYeCKUMU PeCcypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 6 YeNax YVIAVHUUEHUs CYUeCme8VIoWux U CO30aHUs HOBbIX
nopoo, JMUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEeM COBDEMEHHbIX
Memo008 HAYUHBIX UCCIeO08AHUL, NepedosblX uoell U NepcnekmueHbLX
MEXHOJI02UL.

JdemoHcTpanuu

IToprpersr: H. U. BaBuiios, . B. Muuypun, I'. /1. Kapneuenko, I1.
I1. Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubr u cxemsl: «lleHTpbI TPOUCXOXKIIEHUS M MHOTOOOpa3Hs
KyJbTYpPHBIX  pacTeHUW», «3aKOH TOMOJIOTHYECKHUX  pSAOB B
HACJIEICTBEHHON H3MEHYMBOCTW», «MeTonbl cenexkuun», «OtnanéHHas
rubpuauzanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yueHue copToB KyJIbTYPHBIX PACTCHUI
Y TIOPOJT JOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOI0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHUS  CEJIEKIUU
pacTeHMil M JKMBOTHBIX (HA CEJEKIMOHHYK CTaHILHIO, IIJIEMEHHYIO
dbepMy, COPTOUCTIBITATENBHBIA YYAaCTOK, B TEIUIMYHOE XO3SIIICTBO, B
71a00paTOPHIO arpPOYHUBEPCUTETA WIH HAYYHOTO IICHTPA)).

Tema 16. buoTexHo/I0TMs U CHHTETHYECKAs OMOJIOTHS

OOBEKTBI, HCIOJb3yeMble B OHOTEXHOJIOTHH, — KJICTOYHBIC H
TKaHEBBIC  KYJbTYpPHl, = MHKPOOPTAaHU3MBI, HMX  XapaKTCPHCTHKA.
TpaguuroHHas OMOTEXHOJIOTHS: xjebomeueHue, MOJIy4YeHUe

KHCIIOMOJIOYHBIX TTPOYKTOB, BUHOAEINE. MUKPOOMOIOTUYECKHUI CHHTE3.
OOBeKTBl MHKPOOHMOJIOTHYECKUX TexHoJiorui. IIpom3BoacTtBo Oenka,
AMUHOKHUCJIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMA © HHCTPYMEHTOB I€JIEHAIPABICHHOTO
W3MEHEHUSIT UM KOHCTPYMPOBAHHUSI TE€HOMOB C LEIbI0 TOJYYECHUS
OpPraHu3MOB M HMX KOMIIOHEHTOB, COJEPKAIIUX HE BCTPEYAIOIIUECS B
npupojie OMOCUHTETUIECKUE Ty TH.

Knerounas wnxeHepus. MeTonbl KyJabTypbl KJIETOK W TKAaHEH
pacteHudl M KuMBOTHBIX. KpumoGanku. ComaTudeckas rudOpuauszaius u
coMaTtrueckuii sMOpuorene3. lcnonb3oBaHuE TarjioUIOB B CENEKIIHH
pactenuil. [lonyuenHue MOHOKNOHANbHBLIX aHmumen. HMcnonv3oeanue
MOHOKIOHANbHBLIX U NOJUKIOHAIbHLIX — AHMumen 68  Meouyume.
HckyccTBEHHOE  OIUIOJOTBOPEHHE. PEKOHCTpyKIMs — SAWLEKIETOK U
KJIOHUPOBAaHHUE JKUBOTHBIX. MeTOJ TpaHCIUIAHTALUU SAEP KIETOK.
Texnonoeuu 0300posneHusl, KyIbMUBUPOBAHUSL U MUKPOKIOHANIbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYJIbMYP.

XpOMOCOMHasA U TeHHasi MH)KEeHEpUs. VICKyCCTBEHHBIN CHUHTE3 IeHa
u koHctpyupoBanue pexomobuHanTtHbix JHK. Cozodanue mpamnceennwvix



opeanusmos. JIOCTHXKEHUS U TMEPCHEKTUBBI XPOMOCOMHOW M T€HHOMN
WHXCHEPUH. ODKOJIOTHYECKHEe W  OITHYECKHE TMpoOJeMbl TE€HHOUN

WHKCHEPHH.
Menunuackue  OuotexHonoruu.  [loctreHomHas — nmdpoBas
MEIUIIMHA. [TIL[P-nnarHocTuka. MeTtab0IOMHBII aHaJIu3,

FEHOLCHTPUYECKUN aHAJIN3 ITPOTEOMA YEJIOBEKA Il OLUEHKU COCTOSHUS
ero 310poBbs. Mcronp3oBaHue CTBOJIOBBIX KJIIETOK. TapreTHas Teparnus
paka. 3D-Omoummxkenepus s pa3paboTku (yHIaMEHTaIbHBIX OCHOB
MEIULMHCKUX TEXHOJIOTUM, CO3JaHNUsI KOMIUIEKCHBIX TKAHEW COYETAHUEM
TEXHOJIOTUI TPEXMEPHOTO OMONIPUHTHHTA U cKaddoNaMHTA TS peIIeHUs
3a71a4 NEPCOHAIU3UPOBAHHON MEAULIUHBI.

Co3naHue  BEKTOPHBIX  BAaKIMH €  1EJIbI0  OOecTieUeHHUs
KOMOMHUpPOBaHHOW 3amuThl OoT Bo30ymuteneit OPBU, ycranoBieHue
MOJICKYJIIPHBIX MeXaHu3MoB ¢yHkimonuposanus PHK-conepxkammmx
BHUPYCOB, BBI3BIBAIONINX 0CO00 omacHble 3a00J€BaHUSI 4YEIOBEKa U
KUBOTHBIX.

JdemoHcTpanuu

Tabmuuer u  cxembl: «Mcmonb3oBaHWe MUKPOOPTaHU3MOB B
MIPOMBIIIECHHOM Tpou3BoJcTBe», «KietouHnas unxkeHepus», «['eHHas

WHXXCHEPHUS».
JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHH.
IIpakTuyeckas padora «Ilomyuenue MOJIOYHOKHCIIBIX

MIPOJTYKTOBY.

IKcKkypeusi «bHOTEXHOJOTUS — Ba)KHEHIas MPOM3BOIUTEIIbHAS

CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).
11 KJIIACC

Tema 1. 3apoxxkneHume u  pa3sBUTHE  3BOJHLIHOHHBIX
NpeaCcTABJIEHNH B OMOJIOTHH

DBOJIIOLIMOHHAS TeopUs 4. JapBuHa. [Ipennoceuiku
BO3HUKHOBEHHUs JapBuHU3Ma. JKu3Hb W HayyHas JAesTelabHOCTh Y.
JlapBuHa.

JIBrxyue cuwibl 3BodoUMM BUAOB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb pPa3MHOXKEHUS OpraHU3MOB, HACJIEJICTBEHHAs
W3MEHYMBOCTh, OOpb0a 3a  CyIIECTBOBaHUE, ECTECTBEHHBIH U
HMCKYCCTBEHHBIM 0TOOD).

Odopmiienne  cuntetnuecko  teopuu  sBomonuu  (CTO).
HeittpanpHas teopust »Bomtonuud. CoBpeMeHHas  ABOJIIOIMOHHAS
Ouonorvsa. 3Ha4YeHUE OBOJIOINMOHHOWM Teopud B  (HOPMUPOBAHHUH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA.

JemoHcTpanuu

IToptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenrt-
Unep, XK. Krosbe, U. Hapsun, C. C. UerBepukos, 1. U. [lImansraysex,
k. Xonnenn, /l. K. benses.

Tabmuuer u cxemsl: «Cucrema >xxuBoi npuposl (o K. Jluauero)y,
«Jlecthmna  kuBbiXx  cymectB  (mo  Jlamapky)», —«MexaHusm
dbopMUpOBaHUS TPHUCIOCOOJEHUA Yy PACTeHHMH | JKUBOTHBIX (I10
Jlamapky)», «Kapra-cxema wMapumpyra nyrtemectsus Y. [apBunay,
«Haxonxku Y. Jlapuna», «®PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«Iloponbr romy6eit», «MHOrooOpasue KyJIbTYpHBIX (POpPM KaIyCThb»,



«IToponpl HOMaITHUX >KUBOTHBIX», «Cxema oOpa3oBaHMs HOBBIX BHUIIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHHUS JBUXYIIUX CHUJ DBOIIOLUN,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKOI TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3BOJTIOLNS U €€ Pe3yJIbTAThI

[Tonynsiuusa Kak 3aeMeHTapHasi equHULA 3BOOIUU. COBpeMEHHbIE
METO/Ibl OIEHKH T€HETHYECKOT0 Pa3HOO0pa3us U CTPYKTYPHI MOIMYJISIUH.
N3menenue reHodoHIa MOMYJSIIIUN KaK SJIEMEHTAPHOE JBOJIOIMOHHOE
sBJIcHUE. 3aKOH IreHeTnYeckoro paBHoBecus JIx. Xapau, B. BaitnbOepra.

OnemenTapHbie  GaKTOphl  (ABWKYIIUE  CHUJIBI)  DBOJIIOIIHH.
MyTanuonnsiii nporecc. KomOnHaTuBHAsS M3MEHUYMBOCTh. [[peiid reHoB
— CcllyyallHble HEHaIpaBJCHHbIE M3MEHEHUS YacToT ajuleJed B
nonyJsinusax. DPdekt ocHoBatenss. dhgdexm OymvliouHO20 20pAbIUIKA.
CHudiICEHUe 2eHemu4ecKko2co pazHooopaszus: NPUYUHbL U  CLeOCMEU.
IIposenenue s3¢pgpexma Opeiigha 2ero8 6 OGONLUUX U MATBIX NONYIAYUSIX.

Murpanumu. N3onsauus MIOITYJISLINM: reorpadguieckas
(mpocTtpaHcTBeHHAs), Onoorndeckas (penpoayKTHBHAS).
EctecTBeHHBINT 0TOOp — HampaBistomuid (GaKTOp HBOJIOIUU.

@opMBI  €CTECTBEHHOTO OTOOpa: ABWXKYIIWWA, CTaOWIU3UPYIONIUH,
paspeiBatomuii (au3pynrtuBHbii). [lomoBoit or6op. Bo3HukHOBeHHE u
HBOJTIOIHS COITMAIBHOTO MOBE/ICHUS KUBOTHBIX.

[Ipucnoco6eHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOIIOIUH.
Bo3nukHOBEHHE MPUCTIOCOOICHUN y OpraHu3mMoB. Apomopdo3bl u
uauoanantanud.  llpumepbl  MPUCHOCOONEHUH y  OpraHU3MOB:
Mopdosoruueckue, PU3noNIOrnIecKue, OMOXUMUIECKUE, TOBEICHYECKHUE.
OTHOCHUTENBHOCTh MTPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u ctpykrypa. BumooOpa3zoBanue Kak pe3yiabTaT
MUKpOdIBOMIOIMU. M30msmus — KitodeBol (GakTop BUIA000pa30BaHUS.
[Tytn u CIIOCOOBI BUI000pa30BaHUS: aJIONAaTPUUYECKOE
(reorpaduueckoe), cUMIaTpuuecKkoe (IKOJIOTHIECKOE), «MTHOBEHHOE)
(monmuruionau3anusi, TuOpuan3anus). JJIUTEeIbHOCTh DBOJIOIMOHHBIX
IPOLIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb sBOMIOIIMOHHONM OMONIOTHH B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHusi OuopazHooOpaszus. MUKpPOIBOMIONUS W KOIBOJIOIHS
Mapa3uToB U MX X035€B. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K
aHTHOMOTUKAM U CITIOCOOBI OOPHOBI C HEH.

JemoHcTpanuu
[Toptpetsi: C. C. YeTBepukos, 3. Maiip.
Tabnuibt u CXEMBI: «MyTaunonHas U3MEHYUBOCTDY,

«ITonynsiuroHHass CTpyKTypa BuAa», «CxeMa TMposBICHUS 3aKOHa
Xapau—BaitnOepra», «/IBHKyIIHEe CHIIBI SBOJIOIUNY», «IKOJOTHYECKAS
M30JISIUS TTOMYJIAINA ceBaHCKOM dopenuy, «I eorpaduueckas n30sIus

JINCTBEHHULIBI cuOHupCcKon v JIMCTBEHHHUIbI JIaypPCKOM»,
«ITonynAMOHHBIE BOJHBI YUCIEHHOCTH XUIIHUKOB U XepTB», «Cxema
JNEHCTBUSL ~ €CTECTBEHHOTO  oTOOpay, «DopMbl  OOprOBI  3a
CYLLECTBOBAHUEY, «HpycTpuanbHbId MEJIAaHU3MY, «Kuspie
HCKOITaeMBbIE, «ITokpoBuTeENbCTBEHHAA OKpacka KUBOTHBIX»,
«IIpenynpexnaromas  OKpacka  KHUBOTHBIX»,  «DU3NOIOTHYECKUE
ajanTanumn, «ITpucnocob6IeHHOCTh OpPraHu3MOB u ee

OTHOCHUTENBHOCThY, «Kputepun Buna», «Bunpl-aiBoitHukmn», «CTpyKTypa
BUJIa B mpupoae», «Cmocobsl BupooOpazoBaHus», «l'eorpaduyeckoe



BUJI000pa3oBaHue  TPEX  BHJOB  JIAHABIIICH»,  «IKOJOTUYECKOE
BHJI0O00pa3oBaHWe  BUIOB  CcHUHHI, «llomummowasl  pacTeHHi»,
«KamycTHO-peieunbIil TuOpum.

O6opynoBanue: TepOapuMl pPACTCHHM, KOJUICKIIMM HACEKOMBIX,
gyyyera NTHUI] W 3BEped ¢ MpUMEpPaMH PA3IMUHBIX TMPUCIIOCOOTIECHUH,
yyyera TTUI] U 3BEpEd pa3HBIX BUJOB, TepOapuu pacTeHU ONM3KHUX
BUJIOB, 00Pa30BaBIIUXCS PA3TUYHBIMU CITOCOOAMH.

JlabopaTopnasi paGora «BpisiBIeHHE H3MEHUYHMBOCTH Yy OcCO0eH
OJIHOTO BUJIA».

Jlabopatopnass paGora «lIpucmocoOiieHus OpraHu3MOB M HX
OTHOCHUTEJIbHAS [EJIECO00Pa3HOCTDY.

JlaGopaTopHast padora «CpaBHeHue BUJIOB 1o
MOP(OJIOTUYECKOMY KPUTEPHIOY.

Tema 3. Makpo3Boaouus u eé pe3yabTaTbl

Metoapl U3ydeHuss MaKpod3BOIOLMH. [[aieoHTOI0THYECKE METO b
u3ydeHus 3Bonoruu. [lepexonubie GopMbl U PUIOTCHETHYECKUE PSIIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl wu3yudeHus sBoionuu. CpaBHEHHE
dropel U payHbl MAaTEpUKOB U OCTPOBOB. buoreorpaduueckue odmactu
3emuii. BUJIbI-2)HAEMUKH U PEITUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIHbHO-MOP(OIOTHIECKUE METOIbI
M3YUYCHHS IBOIIOLUMH. [ €HeTHUEeCKNEe MEXaHU3Mbl 3BOJIIOIMU OHTOT€HE3a
Y TOSIBJICHUS SBOJIOLIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE U aHAJIOTUYHbIE
opranbl. PyaumeHTapHble oOpraHbl W  aTaBU3Mbl. MOJIEKYJISIPHO-
reHeTHYECKUEe, OMOXMMUYECKHEe U MATEeMAaTHUYECKHUE METOJbl U3YYCHUS
sBOOLMHU. ['oMonoruunbie reHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS
(UITOTEeHETUYECKUX JICPEBHEB.

XpOMOCOMHBIE MyTalluy U SBOJIOLNS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWiIa) SBOJOUUU. [Ipunyun cmeHsl
@yuxyuti. HeoOpaTUMOCTh  DBONIONMU.  AJNANTUBHAS  pajuaiius.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIUU.

JdemoHcTpanuu

IToptpersi: K. M. Bap, A. O. Kopanesckuii, ®@. Mromiep, 3.
I'exkensb.

Tabmumer u cxeMbl:  «DUIOTCHETHYCCKHM  PsiA  JIOMIAIN»,
«ApPXEONTEepPUKCY, «3Bepo3yoObie SIIEPBDY, «Crerouedaib,
«Punnoguth», «CemMeHHBIE MANOPOTHUKNY, «buoreorpaguieckne 30HbI
3emun», «Jlpeitd koHTHHEHTOB», «PemukThl»y, «HawanbHbie cTaguu
AMOPHUOHATILHOTO Pa3BUTHS MMO3BOHOYHBIX YKHBOTHBIX», «I OMOJIOTHYHbIE
Y aHAJIOTUYHBIE OpraHb, «PyaIuMeHTb», « ATaBU3MBD), «XPOMOCOMHBIE
Ha0OpBI YEJIOBEKa W IIUMIIaH3e», «l JaBHbIE HAMpPaBICHUS JBOJIOIUN,
«OO01111e 3aKOHOMEPHOCTH IBOJIOLIUN.

OO6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMBbIX
OCTaTKOB  OpPraHU3MOB, MYJSDKM  T'OMOJIOTUYHBIX, AHAJIOTUYHBIX,
PYAMMEHTAPHBIX OPraHOB U aTABU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpouncxoxnaenne U pa3BuTHE )KU3HU HA 3emJie

Hay4unbple runmoTe3sl mMpOUCXOXKACHUS KU3HU Ha 3emiie. AOuoreHes
u maHcrepMus. [loHayuHbIE MPEACTABICHUS O 3apOKIACHUU KU3HU
(kpeaunonusM). ['unore3a MOCTOSHHOTO CaMO3apOXKIEHUS KU3HU U €€
onpoBepxkenre onbiTamu O. Pemau, JI. Cnamnanmanu, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.



OcHOBHbIE H3Tambl HEOpraHuueckod HsBomonuu. IlnaHerapHas
(reosoruueckas) JBOJIONMSA. XHUMHYECKas dSBOJIIONUA. AOHOTreHHBIN
CUHTE3 OpPraHMYecKuX BellecTB U3 Heoprannueckux. OmneiT C. Mumiepa
u . FOpu. OOpazoBanue mnoiuMepoB U3 MoHOMEpoB. KoarepBaTtHas
runoreza A. WM. Omnapuna, rumore3a mnepBuUYHOrO OynboHa JIXK.
Xonneiina, renernyeckas runore3a I'. Mémnepa. Pubosumser (T. Yek) u
runore3a «vupa PHK» V. T'unbepra. dopmupoBanne memMOpan u
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopus 3emaum u  wMerongsl €€ wu3ydeHus. Hckomaemble
opraHuyeckue octatku. ['eoxpoHonorus u €€ Meroasl. OTHOCUTENbHAS U
a0CoOI0THAs TeOXpPOHOJOTHA. ['€0XpOHONIOTHYECKasl IKajaa: JOHBI, 3PHI,
MIEPUObIL, SIIOXU.

Hauvanbubie atanel  opranmyeckon sposrounu. IlosBieHune wu
HBOJIIOIUSL TIEPBBIX KIETOK. DJBOJIONUA MeTadoimn3Ma. BO3HUKHOBEHUE
nepBbIX dKocucteM. CoBpeMEHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHajor
nepBeix Ha 3emiie cooOmectB. Ctpomaronutsl. [IpokapuoTel u

DYKapHUOTHI.

[Ipoucxoxknenne dykapuoT (CUMOMOTEHE3).  DBOJIIOLHUOHHOE
MPOUCXOXKJIEHHEe  BHUpPYyCOB.  lIpoucxokaeHne  MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HMKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHbBIE ATalbl 3BOJIIOIUU BBICIIMX pacTeHuil. (OCHOBHbBIE
apomopdo3sl pactenuit. Bpixom pactenuit Ha cymy. IlosBiaeHue
CIIOPOBBIX PAaCTeHUl W 3aBoeBaHUME HMHU cylid. CEeMEHHbIE PACTEHUS.
[Iponcxox1eHne NBETKOBBIX PACTEHUM.

OcHOBHbIE ATanbl HBOJIOLUU KUBOTHOTO Mupa. (OCHOBHbBIE
apoMopdo3bl KMBOTHBIX. Bennckas ¢dayna. KemOpwuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIOB. llepBbie XOp/0BbIE KUBOTHbIE. KU3Hb
B BOJE. OBONIONHUSA TO3BOHOUYHBIX. [Ipoucxoxnenue ampuodmii u
penrwiui. I[Iponcxoxaenne MIIEKONUTAOWMX MW OTull. [IpuHiun
KJIFOUEBOTO apomopo3a. OcBoeHue 0eCII03BOHOYHBIMH u
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne ku3HM Ha 3emile 1O 3paM U I[epuodaM: apxem,
MPOTEPO30M, TMaIe030i, Me3030M, KaitHOo30#M. OOIas XapaKTepHUCTHKA
KIuMaTa W reojoruyeckux nmpoieccoB. [losBienue u  pacuser
XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHUE: €ro YCIOBHS M BIHSHUE
Ha Ta30BBIN cOCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPAaHHSI — 3KOJIOTMYECKHE KPH3UCHl MPOLLIOTO.
[IpyunHbl ©  cHEOCTBUSL MACCOBBIX  BbIMUpaHUW. COBpPEMEHHBIH
DKOJIOTUYECKUNA KpHU3UC, ero ocobeHHoctu. IIpobiema coxpaHeHUs
O6ropazHoobpasus Ha 3emIe.

CoBpemeHHass cucTemMa OpraHudeckoro wmupa. [IpuHIUIBI
kinaccuukanum opraHu3mMoB. OCHOBHBIE CHUCTEMATHYECKHE TPYIIIbI
OpraHU3MOB.

JdemoHcTpanuu

IMoptpersi: ®. Penu, JI. Cnamnannanu, JI. Ilacrep, W. U.
MeunukoB, A. U. Onapun, J[x. Xonugeitn, I'. Ménnep, C. Mumiep, T
Opu.

Tabmuuel u cxembl: «Cxema omnbita @. Pequ», «Cxema omnbita JI.
[Tactepa mo W3yuyeHHIO CaMO3apOXKACHUS KU3HW», «Cxema ombita C.
Munnepa, I. IOpw», «OTanbl HEOPraHUYECKOM  HBOIIOLIMI,



«I'eoxpoHonornueckass mkana», «HayanpHble 3Tanbl OpPraHUYECKON
sBoMIOIUNY, «Cxema 00pa3oBaHMs HYKApUOT MYTEM CUMOHOTEHE3ay,
«Cucrema xkuBoW mpupoas», «CtpoeHue BUpyca», «ApPOoMOPQO3bI
pacTEHU, «PunnouTeY, «OIHOKJIETOYHbBIC BOJOPOCIINY,
«MHOTOKJIETOYHBIC BOJOPOCIINY, «Mxn», «ITanopoTHHUKWY,
«l"onocemenHnble pacteHus», «Opranbl LBETKOBBIX pacTeHUi», «Cxema
pa3BUTHSA KUBOTHOTO MHpay, «Apomopdo3sb YKUBOTHBIX),
«IIpocrenmmey, «Ku1iegyHonosoCcTHEIE, «IInockue 4epBUY,
«Unenucronorue», «PrpiOb, «3emHOBOAHBIEY, «lIpecMbIkaromecs,
«IItnupyy, «Mitekonurtaromme», «Pa3zBuTue XKU3HU B apXEHUCKOU 3peEy,
«Pa3BuTne XKU3HUM B IIPOTEPO3OUCKOU »dpey», «Pa3Buthe Ku3HU B
MAJIE030MCKOMN 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOMN 3pey, «Pa3zButue
KU3HU B KaillHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPraHUYEeCKOIo
MHUpPay.

O6opynoBanue: TepOapuu  pacTEHUW  pa3IUYHBIX  OTJEJIOB,
KOJUIEKIIMM HACEKOMBIX, BJIaKHbIE MpernapaTrbl XKUBOTHBIX, PAKOBUHBI
MOJUTIOCKOB, KOJUIEKIIMM UTJIOKOXHUX, CKEJIEThI II03BOHOYHBIX KUBOTHBIX,
yyyejaa TMTUL WU 3BEPEH, KOJUIEKIUM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITA€MBbIX, MYJISIKU OPTAaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryansnasa jgabdoparopHas padora «MoaenupoBaHue OIBITOB
Mumiepa—tOpu 1o wu3ydeHHI0 aOMOTEHHOTO CHHTE3a OPTaHWYECKUX
COEIMHEHUI B IEPBUYHOMN aTMOc(epe».

JlaGopaTopnass padora «J3ydyeHue U ONUCAHUE HCKOMAEMBIX
OCTaTKOB JPEBHUX OPTraHU3MOB.

IIpakTuueckass padora «/3ydyeHne 0COOEHHOCTEH CTPOCHHUS
PACTEHUH Pa3HbIX OTJICIOBY.

IIpakTuueckass padora «/3ydyeHne O0COOEHHOCTEH CTPOCHHUS
IMO3BOHOYHBIX KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOIeHe3

Paznensl 1 3anaum anTponosioruu. MeToasl aHTPOIOJIOTHH.

CraHoBiieHUE TPEACTABICHUA O MPOUCXOXKICHUM 4YEJIOBEKa.
Penuruosnsie Bo33penusi. CoBpeMEHHbIE HAYUHbIE TEOPUH.

CxoAcTBO uUenoBeKa € KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHHE
yenoBeka. CBHIETENbCTBA CXOACTBA YEJIOBEKA C  KUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIOTHUUECKHE, IMOpUONIOTHYECKUE,  (HU3UOIIOTO-
Oonoxumuyeckue, mnopeneHueckre. OTiIMuUus 4YeloBeKa OT YKUBOTHBIX.
[IpssMOX0OXkIE€HME U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIBHOU CUCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTPONOreHe3a: OWOJIOTHYECKUE,
conuanbabie. COOTHOIICHUE OUOJOTHYECKUX U COIMATBHBIX (PaKTOPOB B

aHTPOIIOTEHE3E.
OcHOBHBIE CTaguu aHTpomoreHe3a. PaHHHME dYelnOBEeKOOOpa3HbIC
00e3bsiHbl  (IPOKOHCYJIBI) W paHHUE TMOHTHABI — OOIMHME TPEIKH

YeJI0BEKOOOPa3HbIX 00€3bsH M JIOJIeH. ABCTPAJIONUTEKH — JBYHOTHE
MPEJIKY JIroIel. YenoBeK yMenblil, EpBbIE U3TOTOBICHUS OPYIUM TPYya.
YenoBek MpsSMOXOISAITUN U MEPBbIN BBIXOJ JIIOCH 3a mpenensl AQpUky.
YenoBek reiaenbOeprckuii  — OOHMH  MPEJoK  HEaHAEepPTaIbCKOTO
YEJIOBEKa M YEJIOBEKA Pa3yMHOTro. UesloBeK HEaHAEPTaIbCKUUA KAK BHU/JL
JIOAEH XOJIOAHOrO KiauMara. YemoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a TpenenamMu AQpuku.
[TasieoreneTrka u nNajeoOreHOMUKA.



OBOJIONNS COBPEMEHHOTO uYejoBeka. EcrecTBeHHBIM O0TOOpD B
MOMYJISIIUAX 4YelloBeKa. MyTalMoHHBIA TMpolecc u  MOIuMophusMm.
[lonynauuonHuele BOJIHBI, JApedd reHoB, wmurpamus u «3hPexr
OCHOBATEJIS» B MOMYJISIUSAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. Ilomstue o pace. bonbsmme pacer:
eBponeouaHas (eBpa3uiickas), aBCTpallo-HErPOUIHAS (SKBATOpUAIbHAsA),
MOHI0JIOWHAas (a3uaTCKO-aMEepUKaHCcKasi). BpeMsa um myTu pacceneHus
YyeJgoBeKa 1Mo IuiaHere. EauHCTBO 4enoBeyeckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [IpucrnocobIeHHOCTh YeoBeKa K pa3HbIM
YCIIOBHSIM OKpyXarolei cpenbl. BausiHue reorpaduueckoil cpeasl u
npeiida reHoB Ha MOPQOJIOTUIO ¥ PUZUOTIOTHIO YEITOBEKA.

MexauciuruimHapHbie METOIbl B (pu3nyeckor (OMOIOTUYECKON)
AHTPOMOJIOTMHU. OJBOJIOIMOHHAS AHTPOIOJIOTUS U MaJEO0AHTPONOJIOTHUS
YeJIOBEYECKUX MOMyisiuuid. buoconuanbHble HUCCAEAOBAHUS MNPHUPOIBI
yenoBeka. VccienoBanne KOIBOMIOIUN OMOJIOTUYECKOTO U COIUATBHOTO
B UEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. [Hapsun, JI. Jluku, . . Porunckun, M. M.
I'epacumos.

Tabmumer 1 cxeMbl: «MeToabpl aHTPOINONOTHNY», «I 0JIOBHOM MO3r
yenoBekay, «YemoBekooOpasHbie 00e3bsHBDY, «CKener denoBeKa U
CKeJIeT muMIaH3e», «PylIuMeHThl W aTaBU3Mbl», «JIBHXKylIUME CHUIIbI
AHTPONOreHE3ay», «IBOJIIOIMOHHOE JIPEBO YETIOBEKA», « ABCTPAIONMUTEKY,
«YenoBek yMmenbii», «YenoBek MNpIMOXOIAIUi», «JleHUCOBCKHM
yenoBek» «Heanpepranbupy, «KpomanboHub», «lIpenku uemoBexkay,
«JTaIbl HBOIIOLNY YelI0OBEeKay, «Packl uenoBekay.

O6opynoBanue: MYJISKH OKaMEHEJIOCTEN, peaMETOB
MaTepUaIbHOM  KYyJIbTYpbl ~ IPEAKOB  YEJIOBEKAa,  PENpPOayKLIHH
(boTorpadun) kapTUH ¢ MH(POJIOTHISCKUMHU U OMOICHCKUMU CIOKETaMU
MIPOUCXOXKICHUS YeTloBeKa, pororpaduui HaXOJOK MCKOMAEMbIX OCTATKOB
YeJOBEKa, CKEJIET YeJIIOBeKa, MOJeNIb 4Yeperna 4YejJoBeKa U ueperna
IIMMITaH3€, MOJIENIb KUCTH YEJIOBEKA W KUCTU IIMMIIAH3€, MOJEIN TOopca
MIPEJIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHue o0COOCHHOCTEH CTPOCHHS
CKEJIETA YEJIOBEKA, CBA3AHHBIX C IIPSIMOXOKICHUEM.

IIpakTuyeckass pabora «l3yueHue HKOJOrMYECKUX ajarnTarui
YEJIOBEKAY.

Tema 6. IKo0rus — HAyKa 0 B3aMMOOTHOLIEHUSIX OPTAaHU3MOB
U HAJIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollen cpeaou

3apok/ieHne U pa3BUTHE dKOJIOTHH B Tpyaax A. ['ymbonbeara, K. @.
Pynbe, H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. Cyxkauéna.
Pa3znensl u 3agaun sxonorun. CBs3b SKOJOTUH C IPYTUMU HAyKAMHU.

Metonpt skonoruu. IloneBbie HabOmOmEHUS. DKCIEPUMEHTHI B
AKOJIOTUU: TIPUPOIHBIC U JabopaTopHbie. MojenupoBaHue B HKOJIOTHH.
MOHUTOPHUHT OKPYKAKOIIEH Cpelibl: JIOKaJIbHBbIM, PETHOHAJIbHBIA U
rI00aIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUW JJIS 4YelIoBeKa. DKOJIOTHYECKOE
MHPOBO33PEHHME KAK OCHOBAa CBSI3€M 4YEJIOBEUECTBA C IPUPOJIOH.
@opMUpPOBAHME  DKOJOTMYECKOW  KYJIBTYpPhl M DKOJOTMYECKOHN
IrPAaMOTHOCTH HACEJIEHUS.

JdemoHcTpanuu



[Toptpetsr: A. I'ymGompar, K. ®. Pymee, H. A. Cesepros, 3.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3nensl sxoyiorun», «MeToabl dKOJOTHH,
«CxeMa MOHUTOPHUHIA OKPY>KAIOILEH CpeibD».

JlaGopaTopnasi padora «l3ydyeHue METOJIOB HSKOJOTUYECKUX
HCCIIEJOBAHUI.

Tema 7. Opranu3msl U cpeaa 00MTAHUS

Okonoruyeckne (PakToppl W 3aKOHOMEPHOCTH WX JIEHCTBHS.
Knaccuduxarus HKOJIOTHYECKUX bakTopoB: abnoTuyeckue,
ouotnyeckue, aHtpornoreHHblie. OOmUE 3aKOHOMEPHOCTH JIEHCTBUS
skonorudeckux (axropos. IlpaBuino muammyma (K. Hlmpenrens, IO.
JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (¢daktopel. CBeT Kak 53KOJOTHYECKHH (akTop.
JlelicTBHE pPa3HBIX YYacCTKOB COJIHEYHOTO CIIEKTpa HA OPraHU3MBL.
DKOJIOTUYECKUE TPYIIIbl PACTEHUI U )KMBOTHBIX MO0 OTHOLIEHHUIO K CBETY.
CurnanbHas poiib cBeTa. DoTonepuoansm.

Temneparypa kak sxonoruueckuii pakrop. [leficTBue TemmnepaTypsl
Ha opraHusMbl. [IOWKWIIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3MBL.
OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skojormyeckuii  ¢akrop. Ilpucnocobienus
pacTeHul K Mmojaep)aHuto BogHoro O6amanca. Knaccudukamus pacrenuit
M0 OTHONICHHIO K Boje. I[lpucmocoOneHus >KMBOTHBIX K H3MEHEHHUIO
BOJITHOTO pEXUMA.

Cpensl oOuTaHMs OpPraHW3MOB: BOJIHASA, HA3EMHO-BO3yIIHAS,
MOYBEHHAs, TJIyOMHHAs MMOANIOYBEHHAs], BHyTpUOpranu3mMenHas. dusuko-
XUMUYECKUE 0COOEHHOCTH cpen oOuTaHus OpraHU3MOB.
[Ipucnoco6ienus: OpraHu3MoB K KU3HHU B pa3HBIX CPeIax.

buonornueckue putrmbl. BHemHHE W BHYTPEHHUE PUTMBI.
CyTouHble W TOJIWYHBIE PUTMBI. [IpUCTIOCOOIEHHOCTH OPTaHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIIOBUMN KU3HHU.

XKuznennsie Gopmbl opranu3moB. [loHsTue o ku3HeHHOU (Qopme.
XKuznennsie ¢GOpMBI pacTEHUU: NE€PEBbS, KyCTAPHHUKH, KYCTAPHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHUE TpaBbl. JKuU3HEHHBIE (HOPMBI
KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a’3poOMOHTHL. (OCOOCHHOCTH
CTpoeHus U 00pasa KU3HHU.

buotnueckue Qaxroppl. Bumgbl OMOTHYECKHMX B3aMMOJICHCTBHIA:
KOHKYPEHIIUs, XWUIHUYECTBO, cUMOM03 u ero Qopmel. [lapazutuswm,
Koolepauus, MyTYyaJIl3M, KOMMEHCAIU3M (KBapTUPaAHTCTBO,
HaxyieOHn4YecTBO). Herpoduueckne B3ammonelcTBus (TOMUYECKUE,
dbopudeckue, padbpudeckre). 3HaUCHUE OMOTHYCCKHX B3aWMOJICHCTBUI
JUISE  CYIIECTBOBAHMSI OpPraHU3MOB B cpene ooOutaHus. [IpuHiun
KOHKYPEHTHOTO UCKJIFOUYEHUS.

JdemoncTpanuu

Tabmuuer u cxembl: «2konorudeckue ¢GakTops», «CBETOBOM
CHEKTP», «IKOJOTUUECKUE TPYNIIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETYY,
«TennokpoBHbIE  KUBOTHBIE»,  «XOJIOJHOKPOBHBIE  KUBOTHBIEY,
«Duznonornueckue  amantalud  KUBOTHBIX», «Cpeapl obOuTaHus
opranu3moB», «buonormyeckue putme», <«KuszHeHHele (QopmBI
pacteHui», «KuzHeHHbie  (QOpPMBI  KHMBOTHBIX», «IKOCHCTEMa
IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCUCTeMa XBOMHOro jecay, «llenu



IMATaHUSD, «XUIHUYECTBOY, «ITapazutuzm», «KoHKypeHIus,
«Cumbmo3», «KKoMMmeHncanmzm.

O6opynoBanue: repOapun pacTeHuit u KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIUSHUIO PA3IMYHBIX JKOJOTUYECKHUX (HaKTOPOB,
repObapun CBETOFOOMBBIX, TCHETIOOMBBIX U TEHEBBIHOCIHUBBIX PACTCHHM,
CBETOJIIOOMBBIC, TCHENIOOMBHIE W  TCHEBBIHOCIWBBIE KOMHATHBIC
pacTeHusi, TepOapuM U KOJUICKIIMW TEIUIOTIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMUYMBBIX pACTECHUM, Yydelna MTUII W 3Bepei, repOapuu
pacTeHu#, OTHOCAIIMXCS K Turpoduram, kcepodutam, me3odutam,
KOMHATHBIE PACTCHHs] JAaHHBIX TPYMIN, KOJUICKIUUA  IKUBOTHBIX,
OOWTAIOIMUX B Pa3HBIX Cpelax, repObapuu M KOJJIEKIIMM PACTECHUN H
KUBOTHBIX, OOJAJAIONIMX YEPTaMH MPUCIIOCOOIEHHOCTH K CE30HHBIM
M3MEHEHUSIM YCIIOBUW JKM3HU, TepOdapuM W KOJUICKIIMH pACTEHUU U
KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJJIEKIUH KUBOTHBIX,
YYaCTBYIOIIMX B PA3TUYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopHas pabora «BpIsABICHNE MPUCTIOCOOJICHHIA
OpPraHU3MOB K BIIUSIHUIO CBETAY.
JlaGopaTopHhas padora «BpIsABICHME MPUCTIOCOOJICHHIA

OpPraHU3MOB K BIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopHasi pa6oTta «AHATOMHUYECKHE OCOOCHHOCTH PaCTCHHI
13 pa3HbIX MECT OOMTAHUS.

Tema 8. Ikos10rvsi BUAOB M MOMYJISAUI

DKOJIOTUYECKHE XapaKTepUCTUKU nonyisiuu. [lomynsuus Kkak
Ounonornyeckas cucrema. Poilb HEOAHOPOIHOCTH Cpelbl, (HU3UIECKUX
OapbepoB © 0COOCGHHOCTEH OWONOrMU BHUAOB B (HOPMUPOBAHHUH
MIPOCTPAHCTBEHHOM CTPYKTYphl nomyJsianuii. OCHOBHbIE IOKa3aTeln
MOMYJISIUU: YUCIEHHOCTD, INIOTHOCTh, BO3pACTHAS U MOJIOBAs CTPYKTYDA,
POXKIaEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckass CTpykTypa mnomyisiuud. OIleHKa YHUCIEHHOCTH
nonyjaanuu. JuHamuka mnonyiasanuud U €€ peryJiinusa. buotudyeckui
MOTEHUHAJI TNONyJsiiuu. MojaenupoBaHie JIWHAMUKH — TOMYJISLUH.
KpuBbie pocta uyucneHHoctd mnonyssauuu. KpuBble BbDKHBaHUS.
Perynsanusi 4iCIIEHHOCTH MOMYJISIHN: Poiib (PAaKTOPOB, 3aBUCSIINX U HE
3aBUCAIINX OT IUIOTHOCTH. DKOJIOTMYECKHE cTparerud BunoB (r- u K-
CTpaTeru).

[lonsitue 00 »HKoMOrMYecKkodl Hume Buma. MecTooOuTaHue.
MuoromepHass mopenb 3kojormueckor Humm Jx.M. XarumHcoHa.
Pazmepnr skonornueckor Humu. [loreHumManbHas W peanu3OBaHHAs
1305000058

Bun kak cucrema mnomyisuui. Apeanbl BUAOB. Buasl u ux
KU3HEHHBIE CTPATEru. JKOJIOTMUYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTM  TOBEAEHUS W MUTpaUuid  KUBOTHBIX.
buonornueckre HHBa3uM 4yKepOJHBIX BUIOB.

JdemoHcTpanuu

IToprper: k. 1. XaTunHCOH.

Tabmuubr w©  cxembl:  «DKOJOTHYECKHE  XapaKTEPUCTUKH
MOITYJISALIUNY, «IIpocTpancTBeHHas CTPYKTypa MOITYJISALIUNY,
«Bo3pactHble  mupamuabl  nomyisiqun»,  «CKOpOCTh  3aceseHust
MOBEPXHOCTU  3€MJIM  pa3jIMYHbBIMU  OpraHusmamm»,  «Mojenb

skonornyeckor Humu Jx. M. XaranHcoHnay.
O6opynoBaHue: repOapuy pacTEHUM, KOJJISKITUN KUBOTHBIX.



JlaGopaTopHasi pab6ora «lIpucrmocoOneHuss ceMsH pacTeHHH K
pacceneHuo».

Tema 9. IKo10rUs CO00IECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. Casizu
MEXy OpraHu3MaMu B OMOIICHO3E.

OxocucteMa Kak oTkpbitas cucrema (A. [Ix. Tencam).
OyHKIIMOHAIbHBIE OJIOKA OpPraHM3MOB B JKOCHUCTEME: TMPOIYIICHTHI,
KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHH. Tpodudeckue nenu u
ceTu. AGnoTndeckue OIOKM 3KocucTeM. [10UBBI M WIIBI B DKOCHCTEMAX.
KpyroBopot BeliecTB U OTOK SHEPTUU B SKOCUCTEME.

OcHOBHbBIE TMOKa3aTeld SKOCUCTEMBbI. buoMacca W MOpOIyKLHS.
DKOJIOTUYECKHUE MUPAMUIBI YnCeTl, OMOMACChHI i SHEPTHH.

Junamuxka  sxocucmem.  Kamacmpoguueckue — nepecmpouxu.
@nykxmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuuHble W BTOPUYHBIE CYKUECCHUM W HX MPUYUHBIL.
AHTpOTIOTeHHBIC BO3JICUCTBHS Ha cyKieccuu. KiimMmakcHoe cooO1ecTBo.
buopaznoobOpasue u TMOJHOTA KPYyroBOpOTa BEHIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

IIpupozHbIe 9KOCHCTEMBIL. JKOCUCHEMbl 038D U _peK. IKOCUCTEMbl
Mopel U 0OKeaHo8. IKocucmemovl MyHOp, 1eCOo8, cmenetl, NyCnbitb.

AHTpPONOT€HHBIE  IKOCUCTEMBbI. ATpO’KOCHCTEMA. ATPOLIEHO3.
Paznuuus Mexxy aHTPONOT€HHBIMU U PUPOAHBIMU SKOCUCTEMAMU.

YpboskocucteMbl. OCHOBHBIE  KOMIIOHEHTHI  ypOOIKOCHCTEM.
l'oponckas ¢nopa u dayna. CuHaHTpomnmu3amus TOPOJCKOW (ayHBHI.
buonornueckoe W XO3SWCTBEHHOE 3HAYEHHE AarpodKOCUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMUSI OCHOBHBIX  B3aMMOJICHCTBHIMA
OpraHU3MOB B OJKOcUCTeMax. Poab kackaowozo s¢ghgexma u 6udos-
30UpuKamopos (Kuouesvix 6u008) 6 QYHKYUOHUPOBAHUU IKOCUCHEM.
IlepeHoc »HEpruM ¢ BEHIECTB MEXKJAY CMEKHBIMU SKOCHCTEMAMH.
YCTOMYMBOCTh OpPraHU3MOB, IMOIMYJSALUHA K DKOCUCTEM B YCIOBHSAX
€CTECTBEHHBIX U aHTPOITOI€HHBIX BO3JEHUCTBUML.

Mexanusmol  6030elicmeusi  3a2pA3HEHUll  PA3HLIX  MUNO8 HA
CYOOP2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM
VPOBHAX, OCHOBbl IKOJO2UUECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
go30eticmeusi. ~ MeTOAONOTHS ~ MOHHMTOPHUHTA  €CTECTBEHHBIX
AHTPONOT€HHBIX IKOCHUCTEM.

JemoHcTpanuu

[Toptper: A. JIxk. Tencnu.

Tabmuubr u  cxembl: «CTpykTypa OHOIIEHO3a», «IJKOCcHCTEMa
IIMPOKOJIMCTBEHHOTO  Jieca»,  «DKOCHUCTeMa  XBOMHOIO  Jiecay,
«DyHKIHMOHAIIbHBIE TPYIIbl OPraHU3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B dKocucteme», «llenu murtanus (macrOuiHasi, JETPUTHAS)Y,
«JKOJIOTUYECKasi NOupamMuja 4Yucen», «DKOJIOrMyeckas mupamMujia
onomMacce», «JKoJOrHYecKass mnupamuga osHeprum», «OOpa3oBaHue
6onora», «llepBuunas cykmeccus», «BoccTaHOBIEHHE Jeca IMOCie
noxapa», «9KocucTeMa 03epa», «ArpoueHos», «KpyroBopoT BelIECTB U
MOTOK DHEPTUH B arporieHose», «[Ipumepsl ypoosxocucTem.

OGopynoBanue: repOapuu PacTCHHM, KOJJICKIIMM HACEKOMBIX,
gyuyejga MNTHI[ W 3Beped, repdapuu KyJIbTypHBIX M JUKOPACTYIIHUX
pacTeHHIl, aKBapUyM KaK MOJI€NIb SKOCUCTEMBI.



IIpakTuyeckas pabora «3yuenue u OIIMCAHUE
yPOOIKOCHCTEMBI.

Jlabopatopnasi pabora «/3ydyeHne pa3zHOOOpa3usi MEITKHUX
MOYBEHHBIX WICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IDKCKypCUsi B TUIIMYHBIMN OuoreorieHo3 (B ayOpaBy,
Oepe3HsK, €NbHUK, Ha CYXOJOJbHBIM WIM TOWMEHHBIA JIyT, 03€po,
00710TO)».

JKCKypcusi «DKCKypcUsl B arposkocuctemMy (Ha mojie WiIH B
TETUTMYHOE XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmeranerapaast 000j109ka 3eMJIH, TJe CYIIECTBYET
WIM CYIIECTBOBaja >XKW3Hb. Pa3BuTue mpencraBieHuid o Ouocdepe B
Tpyaax 3. 3rocca. Yuenne B. 1. Bepnaackoro o 6mochepe. Obmactu
ouocdeps! u e€ coctas. XKuBoe BerecTBo 6uochepsl u ero PyHKIUH.

3aKOHOMEpPHOCTH  cyiecTBoBaHust  Ouochepsl.  OcobeHHOCTH
Oouocdepsl Kak TII00aTbHON 3KOCHUCTEMBI. J[MHAaMU4Yeckoe paBHOBECHE B
ouochepe. KpyroBoporsl BemecTB W OHOTCOXMMHYECKHUE ITUKIIBI
(yrnepona, azora). PutmudHOCTh siBiieHH B Ouocdepe.

3oHanbHOCTh Omocdepsl. Ilonsarne o Omome. OCHOBHBIE OHOMBI
CYyIIW: TyH/pa, XBOWHBIE Jieca, CMEIIAHHbIE W IHUPOKOJIUCTBEHHBIC Jieca,
CTENH, CaBaHHBI, MyCTBHIHU, TPOIMUYECKHE Jieca, BhICOKOropbsa. Kmmmar,
PACTUTENBHBINA U KUBOTHBI MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (PYHKIMSI >KUBBIX CHUCTEM, OILIEHKA HMX PECypCHOIO
noTeHIMana u 6uochepHnIx GyHKIIUN.

JdemoHcTpanuu

IToptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuuer u cxembr: «l'eochepsr 3emmm», «KpyroBopor azora B
npupozae», «Kpyrosopor yriaepoga B mpupome», «Kpyroopor
KHuciopoaa B mpuponae», «KpyroBopor Bombl B mpupomae», «OCHOBHBIC
ouombl cymmy, «Knmumarndeckne mosica 3emnn», «Tynmapay, «Taiiray,
«Cwmemannbiil nec», «IlIupokonucTBeHHBIN Jecy, «Ctenby, «CaBaHHaY,
«ITycteinsy, « Tpornueckuit gec.

O6GopynoBanue: repdapul pacTeHWH pa3HBIX OMOMOB, KOJUICKIIHH
KUBOTHBIX.

Tema 11. YestoBeKk M OKpYyKAOIIAS Cpeaa

DKOJIOTUYECKHE KPU3UCHI W WX TPHUYMUHBI. Bo3nelicTBue denoBeka
Ha Ouocdepy. 3arps3HeHue BO3AYHIHOW cpenbl. OxpaHa Bo3dyXa.
3arpsizHeHHe BOAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. PaspylieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3Menenne kinumara.

AHTpPONOTE€HHOE BO3/JICHCTBUE HA PACTUTEIbHBIN U KUBOTHBIA MUP.
OxpaHa pacTUTENBHOTO M >KUBOTHOTO Mupa. OCHOBHBIC NPUHIUIIBI
oxpanbl Tpupoasl. Kpacueie kHuru. Ocobo oxpaHsieMble NPUPOIHBIC
tepputopun (OOIIT). boranndeckue caipl ¥ 300JI0THYECKHE MAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA H
npupoasl.  PammonanbHOe — MPUPOJONOIB30BAHME UM COXpaHEHUE
Ouosiorudeckoro pasHooOpaszus 3emum. OOmue 3aKOHOMEPHOCTH
TII00QIBHBIX JKOJOTUYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €T0 BEPOATHBIE TIOCIIECTBUA.

Pa3BuTHe METO0B MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
IIPOIIECCOB. CucmemHule uccne008anus nepexooa K
pecypcocbepezarowyeti u KOHKYPEeHmMOCHOCOOHOU SHepeemuxe.



Buonocuueckoe  pazmoobpazue u  ouopecypcvl.  Hayuonanvhwvie
ungopmayuonHvle cucmemvl, obecneyugarouue 0ocmyn K uHgopmayuu
no  COCMOAHUIO  OMOENbHbIX U008 U  skocucmem.  OcHoBvl

aKopeadburumayuu aKocucmem u cnoco6os b60opbOb c
buonogpescoenHusmuU. PekoncmpyKyust MOPCKUX U HA3EMHbIX IKOCUCTEM.
JdemoHcTpanuu

Tabmuubr u cxembl: «3arpsizHeHHE aTMOCheEpbl», «3arps3HEHHE
ruapocdepb», «3arpsasHeHue nouBb», «[lapaukoBeiit agdexT», «Ocobdo
OXpaHsieMbIe PUPOIHBIE TEPPUTOPUIY, «MOJENH yIpaBIsIeMOT0 MUPAY.

O6opynoBanue: ¢dotorpaduu OXpaHSIEMBIX PACTEHUHW U >KHUBOTHBIX
Kpacnoii knurum Poccuiickon ®denepaunn, KpacHOW KHUTHM pEruoHa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
11O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K Pe3yJIbTaTaM OCBOCHHUS
oOyJaromuMucs  IporpaMM  CpeaHero  oOmero  oOpa3oBaHMS:
JIMYHOCTHBIE, METANPEAMETHBIE U TTPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IPOTPAMMBI IO
OMOJIOTUM  BBIJICJICHBI  CIICAYIOIIME  COCTAaBJISAIOIIME.  OCO3HAHHUE
O0OYYarOIIMMUCS POCCUICKON TPaKJIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIPECICHUIO, HAluyue
mMomusayuu K OOYYCHHIO OWOJIOTHH, YeleHanpasieHHoe pazeumue
BHYTPEHHHX yOCKJICHUH JIMUHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH H
UCTOPUYCCKUX  TPAJAMIMK  pa3BUTUS  OHOJOTMYECKOrO  3HAHUS,
20MOBHOCMb U CNOCOOHOCb 00YUAIOIINXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKaMHU, TMPUCYIIUMU
cUcTeMe OHOJIOTHYeCKOro oOpa3oBaHUsS, Haiuuue npasoCO3HAHUS
AKOJIOTHYECKON KYJIBTYPBI, CHOCOOHOCMU CcmMasums TEIA W CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JIngHOCTHBIE PE3YyJbTATBl OCBOCHHUS TMPOrpaMMBI IO OHOJIOTHH
JOCTUTAIOTCS B €IUMHCTBE YU4eOHOH M BOCIHTATEIHHOM JEATEIHLHOCTH B
COOTBETCTBUM C TPAIULMOHHBIMU POCCUUCKUMHU COIMOKYJIbTYPHBIMH,
HCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMM 1IECHHOCTSIMU, TPUHSATHIMU B
oOImecTBe TMpaBWJIaMH W HOPMaMH TIOBEJEHHUS M  CIIOCOOCTBYIOT
npolieccaM CamMOIO3HaHHUsI, CAMOBOCIIMUTAHUS U CAaMOPa3BUTHS, PA3BUTHS
BHYTPEHHEW TMO3UIIUM JTUYHOCTH, NMAaTPUOTU3MA U YBAKEHUS K 3aKOHY U
MPABOMOPSAKY, YEJIOBEKY TpyJa W CTaplieMy ITOKOJICHUIO, B3aHMHOTO
YBOKCHHS, OEpPEKHOTO OTHOIIEHHWS K KYJIbTYPHOMY HACICIAHIO0 M
TpaAuLMsIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickonn ®exnepanuu,
MPUPOJIE U OKPYKAKOIIEH CpeTIe.

JIndyHOCTHBIE ~ PE3yJbTAaTBl  OCBOCHHS  y4yeOHOTO  IpeaMeTa
«buonorus»  JOIDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIIOCOOHOCTH
oOyyarommxcsi PYKOBOACTBOBAThCSA  CHOPMUPOBAHHOW  BHYTPEHHEH
MO3UILMEN JIMYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALMI, MO3UTUBHBIX
BHYTPEHHHX YOCKJICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM
POCCUHCKOTO 00IImecTBa, pacIIMpPeHUE KU3HCHHOTO OIbITa W OIBITA
NEATEIBHOCTY B IMPOlIECCe peaju3alliM OCHOBHBIX HalpaBJICHUM
BOCHUTATEJIbHOMN AEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXAAHCKOW IMO3UIIMHA OOYYaroIIerocs Kak
aKTHBHOT'O U OTBETCTBEHHOI'O YjieHAa POCCUHCKOro OOIIeCTRa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TIIpaB M O0OSI3aHHOCTEM,
YBa)XKEHUE 3aKOHA U MPABOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIpU
CO3JIaHUHM Y4YEOHBIX TPOCKTOB, PEIICHUH YYCOHBIX M IO3HABATEIHHBIX
3a/1a4, BBIITOJTHEHUH OMOJIOTHUECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH OMPENIEIATh COOCTBEHHYIO MO3UIIHUIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;



YMEHUE yYHUTHIBATb B CBOMX JIEUCTBHSIX HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJICUCTBUS JIIOACH C pa3sHBIMH YOECKICHHUIMHU,
KYJbTYPHBIMU LEHHOCTAMU U COIIUATBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO
BBITIOJIHEHUS Y4YE€OHBIX, MO3HABATENbHBIX M HWCCIEAOBATEIbCKUX 3aj1ad,
YBaXUTEIHHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXKIEHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJEPIKAHMUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaKIAHCKOW HIACHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH
nepen PoguHoOW, ropaocty 3a CBOM Kpai, CBOXO PoavHY, CBOU SI3BIK U
KYJIBTYPY, IPOLLJIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUIO U NMaMSITHUKAM
MPUPOABI, JOCTMXKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJICHHE
¥ pa3BuTHE OWOJIOTHH, MOHUMAHWSA 3HAYEHUsS OWOJOTUU B TO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yOeXKJIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3aIluTe
OTtedecTBa, OTBETCTBEHHOCTD 3a €T0 CYL0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

cOPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOIO
ITOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC
pelIeHns, OPUEHTUPYSICh HAa MOpaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOSCHUE YCTOHYMBOTO OY/IyIIIEero;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POIUTEIAM, CO3JAHUID CEMbH
Ha OCHOBE OCO3HAHHOTO NPHUHATHS IIEHHOCTEW CEMEWHOM JKU3HU B
COOTBETCTBHHM C TpaguUMsIMU Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas JCTETHKY OBbITa,
HAy4YHOTO W TEXHHYECKOTO0 TBOPYECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX
OTHOILICHU;

MMOHMMAaHUE SMOILMOHAILHOIO BO3JICUCTBUS JKUBOM MPUPOIBI U €€
LIEHHOCTH,;

FOTOBHOCTh K CaMOBBIP@XXEHHIO B Pa3HbIX BHUAAX HCKYCCTBA,
CTpEMJIEHUE MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHMSA, (OPMHPOBAHHUSA KYJIbTYPHI
30POBbS M SMOIMOHAJILHOIO 0JIArONOJIyYns:

MOHMMAaHUE U peajn3anus 3J0pOBOTO U 0€30MacHOro 00pa3a KU3HU
(3mopoBoe TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOalaHCUPOBAHHBIN PEXKUM 3aHATUHA U OTIbIXA, PETyJsipHAs Pu3nyeckas
aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIICHHUS
K COOCTBEHHOMY (PH3NYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MMOHMMAHUE LIEHHOCTU NPABUJ UHAUBUYAIbHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEJCHUS B CUTYAIHSIX, YTPOKAIONIUX 3IOPOBbIO U KU3HU
JOAEH;



OCO3HAaHHUE TMOCIEACTBUM U HENPUITUS BPEOHBIX IPUBBIYEK
(ymoTpeOneHust anKorosi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

FOTOBHOCTb K  TpPYyIy, OCO3HAaHUE IIEHHOCTH MAacCTEepCTBa,

TPy AOII00HE;
TOTOBHOCTh K AaKTUBHOH JCATCIBHOCTH TEXHOJIOTHUCCKOM M
COLIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTH UHUIUAPOBATh,

MJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJHATH TaKYyIO JE€SITEIIbHOCTB;

WHTEpEC K pa3uyHbIM chepaM npodeCcCHOHATBHON NIeATeTbHOCTH,
YyMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccuu u
peann30BbIBATH COOCTBEHHBIC KU3HEHHbIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO HA
MPOTSIKECHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

DKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHHWE K TPHpPOAE Kak
MCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS OJKOJOTMYECKOW KYJIbTYpPhl: TPHOOPETCHHE
OTIBITA TUIAHUPOBAHUS TIOCTYIIKOB U OIIEHKH MX BO3MOYKHBIX MOCJIEICTBHIMA
JUTSL OKPY>KaroIIeil Cpeibl;

OCO3HAHHME TJIO0ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOJeM u
IyTEW UX pELICHUS,

CIIOCOOHOCTh ~ WCIIOJIB30BaTh MPUOOpETaeMble TMpPU  H3YUCHHH
OMONOTMM 3HAHUSI W YMEHHUS MPU PEHICHUH MPOoOJIeM, CBSI3aHHBIX C
palMOHAIBHBIM  TPUPOJIONIOIE30BAaHUEM (cobmronenue IpaBuUII
MOBEJICHUSI B TPHUPOJIC, HAMPABICHHBIX HA COXpPAaHEHHWE PABHOBECHS B
HKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HENPUATHE ACUCTBUN, NPUHOCAIIMX BpPEI OKPYXKarolleh
OPUPOTHOM  Cpele, yYMEHHE TMPOTHO3MPOBATH  HEOJIArONMpUATHHIE
DKOJIOTUYECKHUE  TOCICACTBUS  MPEANPUHUMAEMBIX  JIEUCTBHM U
MpPeI0TBpAIIaTh UX;

HaJIMYKUE PA3BUTOTO JKOJIOTHUECKOTO MBIIUICHHUS, IKOJIOTHIECKOM
KyJbTYpbI, OTBITa JESITEIBHOCTH OSKOJOTUYECKOW HAIpPaBJICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCSI MU B MTO3HABATEIILHON, KOMMYHHKATUBHON
M COLMAJIBbHOW NPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUUYECKOU
JESITEHbHOCTU IKOJIOTUYECKON HATIPABICHHOCTH;

8) neHHOCTH HAYYHOTI'O MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKU U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHAJIOTE€ KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHHUE S3BIKOBOM M YMUTATEIbCKOW KYJIBTYPhl Kak
CpelICTBa B3aUMOJICHCTBUS MEXKY JIOJIbMU U TTO3HAHUS MUPA;

MOHUMaHUE crienuPrKy OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ pOJid B
(GbOpMHpPOBAaHUM  PAlMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHHUU
I[EJIOCTHOTO TIPEJICTABIIEHHUs 00 OKPYXKAIOIEM MHUPE KaKk O EIHMHCTBE
OpUPOJBI, 4YeloOBeKa M 00mecTBa, B TMO3HAHUM  MPUPOTHBIX
3aKOHOMEPHOCTEH ¥ pEIIeHHH TNPoOJIeM COXPaHEHHUS MPUPOIHOTO
paBHOBECHS,

yOeXKJIEHHOCTh B 3HAYMMOCTA OWOJOTHU JIJIi  COBPEMEHHOU
[UBWIN3AIMN: OOCECIEUYCHHs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI,
CO37aHUE TIEPCIIEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX  pENIaTh



pecypcHbIE TPOOJIEMBbI PAa3BUTHS YE€IIOBEYECTBA, TOMCKA MTyTeH BhIXOa U3
TJIO0QIBHBIX JKOJOTUYECKUX TMPoOJieM U OOECHedeHus Iepexojia K
YCTOMYMBOMY DPa3BUTHIO, PAMOHATILHOMY HMCIOJIB30BAHHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYECHUU OUOJOTUYECKUX 3HAHUM B IEISAX
MOBBIMICHUS O0IIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK
COCTaBHOM YacTW (YHKIMOHAIBLHOM TPAMOTHOCTH OOyYaroluxcs,
dhopMupyemMoit Ipu N3y4eHUH OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IIO3HAHMS, WCIOIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIOJIb30BATh MOJIy4aeMbIe 3HAHMSI
JUIST  aHalu3a W OOBSICHEHWS SBIECHUW OKPYXKAIOIIEr0 MHpa U
MPOUCXOASIUX B HEM U3MEHEHHM, yMEHHE JenaTh OOOCHOBAaHHBIE
3aKJIIOYCHUS] HA OCHOBE HAy4HBIX (PAKTOB W HUMEIOMIUXCS JaHHBIX C
EJIBI0 TTOTYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOATENFHO  HUCIOJIb30BaTh  OMOJIOTMYECKHE
3HAHMS JIJIs1 PEIICHUs] POOJIEM B PEaTbHBIX )KU3HEHHBIX CUTYAIUSX;

OCO3HaHWE I[EHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH
OCYUIIECTBJISATh TMPOEKTHYI0 W  HCCIEAOBATEIbCKYIO0 JEATEIbHOCTD
WHJUBUIyAJIBHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO H
caM000pa30oBaHMI0, K AaKTHUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUU TIO
OMOJIOTHUY B COOTBETCTBUU C )KHM3HEHHBIMHU MOTPEOHOCTIAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMmeTHble pe3yJabTaThl OCBOCHHS Y4YeOHOTO TIpeaMmeTa
«buonorus» BKIIOYAIOT: 3HAYUMBIEC 1711 OPMUPOBAHUS MHUPOBO33PECHUS
00yJarommXxcss MEXAUCIUITMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHBIC
NOHATHS, OTPAXKAIOIINE IEJOCTHOCTh HAyYHOH KapTHHBI MHUpA U
cHenu(pUKy METOJ0B TO3HAHMS, NCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX
(BemiecTBO, SHEpPrus, SBICHUE, MPOIECC, CHUCTEMa, HaydHbIH (akT,
NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEIOBaHHE,
HaOMIO/ICHNE, W3MEpPEHUE, OSKCIIEPUMEHT W JIpYTHe); YHUBEPCAIbHBIC
yueOHbIe JICUCTBHSI (mo3HaBaTeIbHbBIC, KOMMYHUKATHBHEIE,
peryJIaTuBHbIE), oOecrneunBaromye GopMupoBaHue (yHKIIMOHAIBHOM
I'PaMOTHOCTH U COIIMATBLHOW KOMIETCHIIMH OOYYarOIIUXCS; CIIOCOOHOCTH
OOydaroluxcss  WCIOJIb30BaTh  OCBOCHHBIE  MEXAHCIHUILTMHAPHBIC,
MHUPOBO33PEHYCCKIEC 3HAHUS W YHUBEPCAJIbHBIC yYeOHBIC ICHCTBHS B
TI03HABATEILHOW U COIMATLHON MTPAKTHKE.

B pesynbraTe M3ydeHHs] OMOJOTMM HA yPOBHE CPEAHETO OOIIETO
oOpa3zoBanms y oOydaromerocss OyayT copmMupoBaHbl TO3HABATEIHHBIC
YHHUBEpCaAIbHBIC YIeOHBIC IEHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC
yueOHbIe NEHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC YUCOHbBIE JICHCTBUSI,
COBMECTHAS JCSATEIILHOCTD.

MeTtanpeameTHble pe3yJabTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO
o011ero 00pa3oBaHus JOKHBI OTPAXKaTh:

OgiajieHHe YHMBEPCAJBHBIMH Y4YeOHBIMH TO3HABATEJIbHBIMHU
JAEeUCTBUSAMMU:

1) 6a30Bble JJOrHYecKue AeHCTBHS:



CaMOCTOATENFHO (HOPMYITUPOBATh W AKTYaJU3UPOBATH MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOGHWU 3HAHUM TMPUEMBI JIOTHYECKOTO
MbIIUIeHUs ~ (aHanW3a,  CUHTE3a,  CpaBHEHUs,  KiaccudUKaIuw,
0000111eHHsT ), PACKPBIBATH CMBICIT OMOJIOTUYECKUX TTOHATHH (BBIIEIATH UX
XapaKTepHbIE TPU3HAKH, YCTAHABIUBATD CBSI3U C APYTHUMH MOHATHIIMH);

OTIPENENATh MEeNN ACATENBHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPHUH
WX  JIOCTUXKEHHUS, COOTHOCUTh  PE3yNbTaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMU LIETISIMU;

MCITIOJIb30BaTh OMOJIOTUYECKHE TOHATHS Jisi OObSICHEHUS (DaKTOB M
SIBJICHUM KUBOU IPUPOJIBIL,

CTPOUTH JIOTUUECKHE PACCYXKICHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC,
M0 AaHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH ¥ TPOTUBOpEYHs B
paccMaTpUBAEMBbIX SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSATh CXEMHO-MOJICIbHBIC CPEACTBA JJIsi TPEIACTABICHUS
CYIIECTBCHHBIX CBSI3¢ M OTHOIIECHUN B HU3YYaEMBIX OHOJOTHYECKUX
00BEKTaxX, a TaKkKe MPOTUBOPEYUH PA3HOTO pOJA, BBIIBICHHBIX B
pPa3sTUYHBIX HHHOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTpiBaTh IUIaH pEIICHUS MPoOJeMbl € Yy4E€TOM aHaImM3a
MMEIOIINXCS MaTePUATBHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OIICHUBATH COOTBETCTBHE
PE3yNbTATOB LIEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUM JIEATEIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJIHATH Pa0OTy B YCJIOBHSX peajbHOTO,
BUPTYAJILHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU PEIICHUH IKU3HEHHBIX
mpooIeMm.

2) 0a3oBbIe HcCCIe0BaTEIbCKUE TeCTBUA:

BJIaJICTh HABBIKAMU Y4eOHO-MCCIIEAOBATEILCKOM W MPOSKTHOM
JESTENHbHOCTH, HAaBBIKAMHU pa3pelieHus] TpoOJieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHCKY METOJOB  PEIICHUS
MPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PAa3IMYHbIX METOOB MMO3HAHUS;

UCIIOJIB30BaTh PAa3UYHbIC BHUABI JEATEILHOCTH IO TOJYYEHHUIO
HOBOTO 3HaHUS, €r0 MHTEPIPETAIIMU, MPEOOPA30OBAHUIO U TIPUMEHEHHIO B
y4eOHBIX CHUTyalMsiX, B TOM 4YHCIIE TMPU CO3JaHUM YUYEOHBIX U
COIMAJIBHBIX MPOEKTOB;

dbopMHpoBaTh HAYYHBI THUIl MBIIUICHUS, BIAJCTh HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH W METOJIAMU;

cTaBUTh ¥  (opmynupoBaTh  COOCTBEHHBIC  3aJauyd B
00pa30BaTeIbHOMN NEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

BBISIBIISAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJM3UPOBAThH
3a/ilayy, BBIJBUTATh THMOTE3y €€ pEHIeHHs, HaXOAUTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHHM, 3a]1aBaTh MapaMeTpPbl U KPUTEPUU
pEIICHHUS;

aHAM3UPOBATh MOJIYYCHHBIC B XOJIE PEIICHUS 3aJa4H Pe3yJIbTaThl,
KPUTUYECKU OIEHUBATH UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHSIX;

7aBaTh OIIEHKY HOBBIM CHUTYaIlMsM, OIICHHUBATh MPUOOPETEHHBIH
OTIBIT;

OCYIIECTBJISATh IICJICHANPABICHHBI TIOMCK TIEPEHOCAa CPEJACTB H
CrIocO0OB IEUCTBUS B TPO(PECCHOHATBEHYIO CPENY;



YMETh TMEPEHOCUTHh 3HAHHS B TMO3HABATEIbHYI0 W TMPAKTHUYECKYIO
00JIaCTH KU3HEEATEIHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJICU, TpeAsiaraTh OPUTHHAIBHBIC TMOIXOIbI H
pEIIeHHs], CTAaBUTh MTPOOJIEMBI U 3a7a49H, JOMYCKAIOIINE aTbTePHATUBHBIC
peIIeHuUs.

3) pabora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3UYHBIX UCTOYHHKAX MH(OpMAIUU (TEKCTe
y4eOHOTrO MOCcoOUs, HAYYHO-TIOMYJSIPHONW JUTEpaType, OMOJOTHYECKUX
CIIOBAapsX W CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WNurepHete), aHanu3upoBaTh MH(POPMAIUIO PA3THYHBIX BUIOB U (HOpM
MPEACTABICHUS, KPUTHYECKH OIEHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTH;

bopMyIUpOBaTh 3alPOCHl M MPUMEHATH PA3TUYHBIE METOABI TPH
MOMCKEe W OoTOOpe Ouojornyeckord WHGOPMAIMH, HEOOXOIUMOU s
BBITIOJIHEHUSI YICOHBIX 337124,

prUoOpeTaTh OTIBIT UCIIOJIb30BaHUs uH(OPMAITMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJOTHUW,  COBEPIICHCTBOBATh  KYJIbTYpPY
AKTUBHOTO UCTIOIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBHIOMPATh ONTHUMANBHYIO (DOpMy mpencTaBiieHUS
ounonornyeckor nHpopmaiuu (cxemsbl, rpaduKu, AUarpaMMbl, TaOIUIIbI,
PUCYHKHU U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEJNICTBA MPHU PabOTe C
Oounonornyeckor mHpopmaIuen: NMPUMEHATh XUMUYECKHE, PU3NUECKHUE U
MaTeMaTU4YeCKUue 3HaKhW U CHUMBOJIB, (QopMyibl, abOpeBuatypy,
HOMEHKJIATypy,  HCIOJb30BaTb W  NPeoOpa3oBBIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BIIAJICTh HABbIKAMU pPACMO3HABAHMS W 3alUTHl WHGOOpMAIINH,
nH(OpPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBaanenue YHHMBepPCAJIbLHBIMH KOMMYHHMKATHBHBIMH
AEeCTBUSIMM:

1) o61enmne:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX cepax KU3HU, aKTHUBHO
y4acTBOBaTh B JUAJOre WM JHUCKYCCHHM MO CYIIECTBY OOCYXIaeMou
TeMbl  (YMEHHE 3a7aBaTh  BOIIPOCH, BBICKA3bIBaTh  CYXKICHUS
OTHOCUTEJIBHO  BBINIOJIHEHHS  MpeJjiaraeMod  3ajJadd, Y4YUTHIBATh
WHTEPECHI U COTIIACOBAHHOCTH MO3UIUHN APYTHX YYaCTHUKOB JHAJIOTA UITU
JUCKYCCHH);

pacmo3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, TOHUMATH
3HAUYEHHUE  COIMAIBHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHHS
KOH(DJIMKTHBIX CHUTyalluid, yMEThb CMST4aTh KOH(DIUKTBI U BECTH
MIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMU OONICHHS W B3aMMOJICHCTBHS,
MOHUMATh HAMEPEHUs JPYTuX JOJIeH, MPOSBISTh YBKHUTEIHHOE
OTHOIIIEHUE K COOECEeTHUKY M B KOPPEKTHOH (opme (HopMyIupoBaTh
CBOM BO3PaKCHHUS;

pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOYKY 3pEHUSI C
MCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MOHMUMAaTh Y  HWCMOJB30BATh NPEUMYIECTBA KOMAHIAHOW W
WHIUBUYyAIbHOW pabOThl MPU PEHICHUH OUOJIOTHYECKOW MPOOJIEMBI,



00OCHOBBIBaTh ~ HEOOXOJUMOCTh TMPUMEHEHUS] TPYIIOBBIX  (HOpM
B3aUMOJICUCTBUS TIPH PEIICHUHN YUeOHOM 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NIEUCTBHMA C Y4ETOM
OOIIMX UHTEPECOB U BO3ZMOKHOCTEH KaXKJIOT0 WICHA KOJIJICKTHBA,

MPUHUMATh 1€ COBMECTHOM JESTENIbHOCTH, OPTaHW30BHIBATH H
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTHKEHUIO: COCTaBISATH IIJIaH
NEWCTBUM, pacnpeacysTb pOJIM C Y4YETOM MHEHHM YYaCTHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHOM padOTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIAJa M KaXJAOrO0 Y4YaCTHUKA
KOMaH/IbI B OOIINI pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBBIE MPOEKTHI, OIICHUBATh UJIEU C TTO3UIIUA HOBHU3HHI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh  MO3UTUBHOE  CTPATETHYECKOE  TOBEJACHUE B
Pa3IUYHBIX CHUTYallUsX, MPOSBISATH TBOPUECTBO M BOOOpaKeHHE, OBITH
WHUIIAATUBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

1) camoopranu3amnus:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISABICHUS MPOOJIEM H
WX PEIICHUS B )KU3HCHHBIX M YUYCOHBIX CUTYAIIMSIX;

BHIOMpaTh Ha OCHOBE OHWOJOTMYECKUX 3HAHHWH IICICBbIE U
CMBICIIOBBIE YCTAHOBKU B CBOUX JICHCTBUAX U MOCTYIKAX MO OTHOIICHHUIO
K JKUBOUW TIPUPOJIE, CBOEMY 3/I0POBBIO U 3JJOPOBBIO OKPYKAIOITUX;

CaMOCTOATENFHO OCYIIECTBJISATh MO3HABATEIBHYIO EATEIbHOCTD,
BBISIBIISATH TIPOOJIEMBI, CTAaBUTHh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H B
00pa30BaTeIbHOMN NEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOATENFHO COCTABJIATH IUIAH PEIICHUS MPOOJIIEMBbl ¢ YUETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

pacIMpATh pPaMKH YYEOHOrOo TMpeaMeTra Ha OCHOBE JIMYHBIX
MPEANIOYTCHUM;

7enaTh  OCO3HAHHBIM  BBIOOP, apPryMEHTHUpPOBATh €ro, Oparth
OTBETCTBEHHOCTH 32 PEILICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh  (OPMHPOBAHUIO U  TPOSBICHUIO  ITUPOKOU
SPYOUIIMU B Pa3HBIX OOJACTSAX 3HAHUM, IMOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCHTh KOPPEKTHBBHI B
JeSITENHbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BIIAJICTh HAaBBIKAMHU IO3HABATEILHON pPEe(IIEKCUU KaK OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUM U MBICIUTEIIBHBIX MPOIECCOB, X PE3YIHTATOB U
OCHOBAaHH, MCIOJIb30BaTh MPUEMBI PEIICKCUN ISl OIICHKU CUTYaIluH,
BBIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PEUICHUS 1O
WX CHIDKCHHUIO;

OpUHUMATh MOTHBBI W apryMEHTBhl JPYruX TIpU  aHAIU3e
PE3yIbTATOB JIEATEILHOCTH;

3) npuHATHE ce0sl M APYTrUX:

MpPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHTBhl JPYruX TIpU  aHAIU3e
PE3yIbTATOB JIEATEILHOCTH;



MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHP C TIO3UIUU JIPYTOTO
YEJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTaTbl OCBOECHHS  COJEpXKAHHUS  Yy4yeOHOro
npeamera «buonorus» Ha yriayOJa€HHOM YpOBHE OpPUEHTHUPOBAHBI Ha
obecnieueHue npoduIbHOr0 00yueHHs oOydaronuxcsi Ouojoruu. OHuU
BKJIIOYAIOT: CrieUPUUECcKUe Jisi OMOJOTUHM HAy4YHbI€ 3HAHUS, YMEHUS U
CHOCOOBI JIEWCTBHI MO OCBOEHHWIO, MHTEPIIPETAIIMM U MPEeoOpa30BaHUIO
3HaHUW, BUJIBI JEATEIBHOCTU M0 TOJYYEHHIO HOBBIX 3HAaHMH M UX
MIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKXKE B PEaJbHbBIX KU3HEHHBIX
cutyauusix. IlpenMeTHble pe3ysbTaThl MPEACTaBICHbl MO TOAAM
U3YyYEHUS.

[IpeameTHble  pe3yibTaTbl  OCBOEHUSI  y4eOHOro  IpeameTa
«buosnorus» B 10 knacce NOIXKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJU OUOJOTUU B CUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KAPTUHBI
MHpa, B [IO3HAHMM 3aKOHOB TMPHUPOJBI U PEIIEHUH MpoOJIeM
PalMOHAIIBHOTO  MPUPOJOMNOJB30BaHUs, O BKJIAJA€ POCCUHUCKHX U
3apyOeXKHBIX YUYEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET:
OCHOBOIIOJIAraroiye OUOJOrHYeCKUe TEPMUHBI U TOHATUSA (KU3Hb,
KJIETKa,  OpraHu3M,  MeTafoJiu3M, TOMEOCTa3,  CaMOperysuus,
CaMOBOCHPOU3BEICHHE, HACJIEACTBEHHOCTh, HW3MEHUYHUBOCTb, POCT H
pa3BuTHe), ouonornyeckue teopuu (kiaerounas teopus T. llIBanna, M.
[Inerinena, P. BupxoBa, XpoMOCOMHasi TEOpUs HACIEICTBEHHOCTH T.
Moprana), yuenust (H. V. BaBunoBa — o meHTpax MHOroo0pasus u
MPOUCXOXKJICHUA KYJbTYPHBIX PpAacT€HU), 3aKOHbl (€AMHOO0Opa3us
MOTOMKOB IE€pPBOrO  TMOKOJIEHUS, PpAaCLICIUVIEHUsl, YUCTOTHl TaMeT,
HE3aBUCUMOro Hacienosanus I'. Menpnens, rOMOJIOTUYECKHUX PSIIOB B
HacnencTBeHHOM  uw3MmeHunBoctd H. 1.  BaBuwioBa), NpUHIMUIIEBI
(KOMILJIEMEHTapHOCTH ),

BJIQJICHUE  OCHOBHBIMM  METOJaMU  HAy4YHOTO  TO3HaHUS,
UCIIOJIb3YEMbIX B OMOJOTMYECKUX HCCIEAOBAHUIX JKUBBIX OOBEKTOB
(omucanue, u3MepeHue, HabI0IeHHE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIIETOK
NpPOKapuOT M  DYKApUOT, OJHOKIETOYHBIX W  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Muclie OakTepuidl, rpuOOB, paCTEHUM, >KUBOTHBIX U
YeJIOBEeKa, CTPOCHUS] OPTaHOB M CUCTEM OPraHOB PACTEHMM, dKUBOTHBIX,
YeJI0BEKa, MPOLIECCOB KU3HEACATENbHOCTH, MPOTEKAIOIINUX B OpraHU3Max
pacTeHul, JKUBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX IMPOLIECCOB: OOMEHa
BelecTB  (MeTaboiau3M),  MpeBpalleHUsT  BHEpPruM,  OpoxeHwus,
aBTOTPO(HOrO0 M TreTepoTpoPHOro THUMOB MNUTAHUSA, (POTOCHUHTE3A U
XEeMOCHHTE3a, MMHTO3a, MeHo3a, TaMeToreHes3a, 3MOpUOreHesa,
MOCTAOMOPUOHAIIBHOTO ~ Pa3BUTHSI, Pa3MHOXKEHUS, HHIUBUAYaIbHOIO
pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBUS T€HOB, T€TEPO3HCa,
HCKYCCTBEHHOI'0 0TOODA;

YMEHHUE yCTaHABJIMBATh B3aMMOCBS3M MEXKIY OpPraHOUJAMHU KIIETKU
1 UX (QYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH W UX (DYHKIUSIMH,



MEXIy OpraHaMH M CHCTEeMaMH OpraHOB Yy pACTEHUM, KUBOTHBIX U
YyeloBeka M HMX (YHKIMSIMH, MEXIy CHCTeMaMd OpraHOB H HX
GyHKIMSIMHE, MEXAYy dTamaMyd OOMEHa BEIECTB, dTalaMU KJIETOYHOTO
[MKJIa U XKU3HEHHBIX ITMKJIOB OPraHU3MOB, dTalmaMu 3MOPHUOHAIBHOTO
pa3BUTHS, TEHOTUTIOM U (eHOTUTIOM, (PeHOTUIIOM U (haKTOpaMu Cpeibl
00UTaHUS;

YMEHUE BBIABIATH OTIUYUTEIIbHBIC IPU3HAKHU KUBBIX CHCTEM, B TOM
YHCJIe PACTECHUH, )KUBOTHBIX U YEJIOBEKA;

yMEHHe WCITIOJIb30BATh COOTBETCTBYIOIIIHE apryMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTUIO W CHUMBOJIMKY JUIsl JIOKa3aTellbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

YMEHUE pelIaTh OWOJIOTHYECKUE 3a/lay, BBISBISATH NPUUYUHHO-
CIICICTBEHHBIC  CBSI3U  MEXIY  HCCIECIYEMBIMH  OHOJOTUYECKUMH
MpoIIeCCaMH U SIBJICHUSIMU, JIeJaTh BBIBOJBI W MPOTHO3bI HA OCHOBAaHUU
MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JIA0OpATOpPHBIE U TMPAKTHUYECKUE padoTHI,
coOmoaTh MpaBuia IMpu padbore ¢ y4eOHBIM H  JTaOOPATOPHBIM
o0opyToBaHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bI, TPOBEPATH X IKCIIEPUMEHTAITLHBIMU
cpenctBamu, GOPMYIUPYsS II€Jib  UCCIENOBAaHUS, AaHAIM3UPOBATH
MOJIyYCHHBIC PE3YIbTATHI U JEJIaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIIENOBATEILCKONW paboTe To
OMOJIOTHH, DKOJIOTMM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX
HAyYHBIX OOINECTB, U MyOJUYHO MPEICTABIATH MOJTYYECHHBIE PE3YIbTAThI
Ha YUYCHUYECKNX KOH(EepeHIIUsIX;

YyMEHUE  OICHMBAaTh  OATHUYECKHME  aCHEKThl  COBPEMEHHBIX
UCCJIEIOBAaHUM B 00JacT OWOJOTMM W MEAUIMHBI (KJIOHUPOBAHUE,
MCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HANPABICHHOEC M3MEHEHHE T€HOMa U
CO3/7[aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYIIECTBISITh  OCO3HAHHBIA  BBIOOD Oymymei
npoecCHOHANTbHON JeSTENbHOCTH B 00JACTH OMOJIOTMH, MEIUIIUHBI,
OMOTEXHOJIOTUHM, BETEPUHAPUHU, CEIBCKOTO  XO3SICTBA, IHUIIEBOM
MPOMBITITUIEHHOCTH, yTIyOJsATh M03HABATEIbHBIN UHTEpEC,
HaIpaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MpOodeccuu u
MPOJIOJDKEHNE OMOJIOTHYECKOTO 00pa30BaHMs B OPTAHMU3AIUSAX CPEIHETO
po¢eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» B 11 Knacce N0MKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECTE W POJU OMOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUpPa, B MO3HAHWU 3aKOHOB TPHUPOABI U PEHICHUHU
HKOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, a TAK)KE B PEIICHUU BOIPOCOB
PaIMOHAIBHOTO MPUPOIONONIb30BaHUS, U B (DOPMHUPOBAHUU IIEHHOCTHOTO
OTHONIEHUSI K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJIE POCCHUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YyMEHUE BIAQJE€Th CHUCTEMON OWOJOTHYECKUX 3HAHUH, KOTOpas
BKJIFOYAET OMNpPENETCHUSI M TMOHWMAaHHE CYIIHOCTH OCHOBOIIOJIAraroIInX
OMOJOTUYECKUX TEPMUHOB WM TOHATHH (BHUI, dKocuctema, oOuocdepa),
Ouonornyeckue Teopun (9BomronmMoHHas Teopus Y.  JlapBuHa,
CUHTETHUYECKas Teopus 3Boronun), yuenus (A. H. CeBepiuoBa — 0 myTsx
U HampasieHusx spoitonun, B.M. BepHaackoro — o 6uocdepe), 3akoHbI



(renernueckoro paBHoBecus [[x. Xapnu u B. BaitnGepra, 3apoibIieBoro
cxoactBa K. M. bapa), npasuna (muanmyma FO. JInbuxa, 3K0I0ru4ecKoit
nUpamMubl SHEPTrun ), Tunoressl (Tunoreza «mupa PHK» V. T'unbepra);
YMEHHE BIIaJIETh OCHOBHBIMH METOJAaMU HAyYHOrO IIO3HAHUS,
UCIIOJIb3yEMBbIMH B OMOJIOTMUECKUX HCCIIEIOBAHUSX JKHBBIX OOBEKTOB U
sKocucTeM (ommcaHuWe, W3MEpeHue, HaOM0IeHne, HKCIIEPUMEHT),
croco0aMy BBIABICHUS M OIICHKA AaHTPOTIOTEHHBIX W3MEHEHUW B

IPHUPOJIC;

yMEHHUE BBIJICIISATD CYILIECTBCHHbBIC IPU3HAKH: BH/IOB,
OMOreoIIeHO30B, JKOCHCTeM U  Ouocdeppl, CTaOUIM3UPYIOIIETO,
JBUKYIIETO u pa3phIBaIOIICTO €CTECTBCHHOTO orbopa,
aJTONATPUYECKOr0 W CHUMIIATPHYECKOrO0 BHI000pA30BaHMS, BIIUSHHUS
JBUKYIIHAX CHII 9BOJTIOIIUHU Ha reHO(OH/T HOMYJISINH,

MPUCTIOCOOJICHHOCTH OpPTraHU3MOB K Cpele OOWTaHWs, uYepeIoBaHUS
HaIpaBJICHUN 3BOJIOINHN, KPYrOBOPOTa BEIIECTB M TOTOKA SHEPTHH B
HKOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBSI3M  MEXIy IpoIleccaMu
ABOJIONMH, JBIKYIIUMH CHJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMH
Pa3TUYHBIX IKOCUCTEM U MPUCTIOCOOIEHUSIMH K HUIM OPTaHU3MOB;

YMEHHE BBISBIISITH OTJIMYHMTEIbHBIC TIPU3HAKHA JKHUBBIX CHCTEM,
MPUCTIOCOOJICHHOCTh BHJOB K cpele oOuTaHus, aOUOTHYECKUX U
OMOTUYECKUX KOMIIOHEHTOB DSKOCHCTEM, B3aMMOCBSI3€M OPraHu3MOB B
cooOIecTBax, aHTPONMOTCHHBIX HW3MEHEHHM B HSKOCHUCTEMax CBOEH
MECTHOCTH;

yMEHHe WCITIOJIb30BATh COOTBETCTBYIOIIIHE apTyYMEHTBHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTUIO W CHUMBOJIMKY JUIsl JIOKa3aTellbCTBa
pPOJICTBAa OPTaHW3MOB Pa3HBIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBSI3U
OpraHU3MOB U CpeIbl OOWTaHUS, EIMHCTBA YEJIOBEYECKUX pac,
HEOOXOJIMMOCTH COXPAaHEHUS MHOT00Opa3us BHIOB M JKOCHUCTEM Kak
YCJIOBHSI COCYIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

YMEHHE peIlaTh OHWOJIOTHYCCKHE 3aJ1aud, BBISABIATH IMPUUYUHHO-
CIICICTBEHHBIC  CBSI3U  MEXIY  HCCIECIYEMBIMH  OHOJOTHUYECKUMH
MPOIIECCaMH U SIBICHHSIMU, JICJIaTh BBIBOJIBI M IMPOTHO3bI HA OCHOBAaHUH
MTOJTYYCHHBIX PE3YIbTaTOB;

YMCHHE BBITIOJHATL JIaOOpaTOpHBICE W TPAKTHYECKHE PaOOTHI,
coOmoaTh MpaBuia IMpu padbore ¢ y4eOHBIM H  JTaOOPATOPHBIM
o0opyTOBaHUEM;

YMEHHE BBIABUTATH THIIOTE3bI, IPOBEPATH UX IKCIICPUMCHTAIHHBIMHU
cpenctBamu, GOPMYIUPYsS II€Jb  MCCIENOBAaHUS, AaHAIM3UPOBATH
MTOJTYYCHHBIC PE3YJIbTATHI U Je7aTh BEIBO/IBI;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIIENOBATEIbCKONW paboTe 1o
OMOJIOTHH, DKOJIOTMM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX
Hay4YHBIX OOIIECTB, ¥ IMyOJIUYHO MPECTABIISITh TOJYYCHHBIE PE3yJIbTaThI
Ha YYCHUYCCKHX KOH(PEPEHIINSIX;

YMEHHUE OIICHUBATh TUIIOTE3bl M TEOPUHU O MPOUCXOKICHUH KU3HHU,
YeJI0BeKa M YEJIOBEUECKHX pac, O MPUUYMHAX, MOCIEACTBUAX U CIOcobax
Mpe0TBpAICHUS II00aIbHBIX U3MEHEHU B Onocdepe;

YMEHHUE  OCYIIECTBISITh  OCO3HAaHHBIA  BBIOOD Oynmymei
poeCCHOHAIBHOM JCATEILHOCTH B 00JacTH OWOJIOTHM, 3KOJOTHH,
MPUPOJIONIOIB30BAHMS,  MEIUIIUHBI, OWOTEXHOJOTHUH, TICUXOJIOTHUH,
BETEPUHAPHUH, CEIBCKOTO XO3SMCTBAa, TMHINEBOW MPOMBIIUICHHOCTH,



yIIyONaTh TO3HABATENbHBIM MHTEpPEC, HAINPABJICHHBIM HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIONICH Tpodeccru u mpooIDKEeHHEe OMOJIOTHYEeCKOro

o0pa30BaHMs B OpraHU3aIMAIX CPEIHEr0 MPOheCCHOHAIBHOTO U BBICIIIETO
oOpa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC
Haumenosanue Koaun4yectBo 4yacos
Ne i/ pa3aesioB U TeM JIeKTPOHHBIE (IM(POBbIe) 00pa30BaTeIbHbIC PECYPChI

NpPOrpaMMbl

Bcero

1 buonorus kak Hayka 1

) JKuBbIe CUCTEMBI M X 5
U3yYCHHE

3 buonorus knetku 2
Xumuueckas

4 10
OpraHu3aIysl KIETKH

5 CrpoeHue 1 pyHKIMH o
KIICTKA
OOMeH BelecTB U

6 IIPEBPALEHUE SHEPTUU 9
B KJIICTKE
Hacnencreennas

7 uHpopManusi u 9
peanusanus €€ B KIIETKE

g JKM3HEHHBIN UK 6
KIIETKU

9 Crtpoenue u GyHKIUA 17
OpPraHHU3MOB

10 Pa3zmuoxxenue u 8




Ppa3BUTHEC OPIraHU3MOB

['eneruka — Hayka o
HACJIEICTBEHHOCTU U

11 2
U3MEHYHBOCTH
OpPraHHU3MOB

12 3aKOHOMEPHOCTH 10
HACJIEACTBEHHOCTH

13 3aKOHOMEPHOCTH 6
U3MEHYMBOCTH

14 I'eHeTnka yenoBeka 3

15 Cenekiusi opraHu3MOB 4
buorexnonorus u

16 CUHTETHYECKAs 4
ounonorus

17 PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




11 KIIACC

Ne ni/m

HaumenoBanue
pa3aeyioB U TeM
NpOrpamMmblI

KoanuyecTBO 4acoB

Bcero

duekTpoHHbIe (LM pPOBHIE) 00pa3oBaTeibHbIE PeCYpPChI

3apokJIeHUE U pa3BUTHE
3BOJIOIIUOHHBIX
MpPECTaBICHUN B
ouoaoruu

MukposBomtonus u eé
pe3yJIbTaThI

14

MakposBonronus u eé
pe3yNIbTaThI

[TpoucxoxaeHue u
pa3BUTHE KHU3HH HA
3emie

15

[Ipoucxoxnenue
yeJI0BeKa —
AHTPOIIOTCHES

10

DKOJIOTHSI — HayKa o
B3aMMOOTHOLIEHUAX
OpraHu3MOB U
HaaAOPraHU3MCHHBIX
CUCTEM C OKPYIKaIOLIEH
cpenoit

Opranusmsl U cpena




oOUTaHUsA

KOJIOTHSA BUIIOB U

8 N 9
MOy IS
OKOJIOTHS COOOIIECTB.

9 DKOJIOTHUECKHE 12
CUCTEMBbI

10 buocdepa — rmobanpHas 6
IKOCUCTEMA

1 Yenosek u 6
OKpYKaroIas cpena

12 PeszepBHoe Bpems 8

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOT'PAMME







ITOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTposbHbIe

Bcero
padoTbI

IIpakTnyeckue
padoTbl

Jlara
HU3yYeHUS

DJIeKTPOHHbBbIE
nu@poBbie
o0pa3oBarte/ibHbIE

pecypcbl

buosnorus kak KOMITJICKCHAsI
HayKa M KaK 4aCTb
COBPCMECHHOT'O 06H_IGCTBa

JKuBnle cucTEMBI U UX
CBOMCTBA

YpoBHEBas opraHuzanus
SKUBBIX CHUCTEM

Hcropus oTkpbITUS U
U3Yy4EHHUS KIETKU.
Kunerounas teopus

MeTtoabl MONEKYIIIPHOU U
KJIETOYHOM OHONIOTHH.
[IpakTuyeckas pabora
«3yueHnune MeToa0B
KJICTOYHOU OMonorun
(xpomaTtorpadus,
anekTpodopes,
muddepeHIransHoe
ueHtpudyruponanue, [TLP)»

0.5




XUMHYECKUH COCTaB KIIETKHA

MuHepaibHbIE BElIeCTBA
KJIETKH, UX OHOJIOrHn4YecKas
poJb

Oprannueckue BemecTna
KJIETKU — OEeJIKU.
JlaGopaTtopHnast pabota
«OG6Hapy>xeHHne OeNKOB C
TIOMOIIBI0 KaYeCTBEHHBIX
peaxKuuin

0.5

CgoiicTBa, KIaccudukanus u
byHKIMN OENIKOB

10

OpraHuyeckre BeIecTa
KJIETKH — YTJICBOJIBI

11

Oprannyueckue BemecTna
KIJICTKU — JIMIIUABI

12

HyxiienHOBBIE KHCIIOTBI.
JHK u PHK. JIaGopaTopHas
pabora «MccnenoBanue
HYKJIEMHOBBIX KHCIIOT,
BBIJIETICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTraHU3MOBY

0.5

13

Crpoenne u pynkuuun ATO.
Jlpyrie
HyKJIe03uaTpudochaTs
(HT®)




14

Cexsenuposanue JJHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
IPOTEOMUKH

15

MeTtoabl CTPYKTYpPHOM
o6uosorun

16

THObI KIETOK.
[IpokapuoTnueckas kieTka

17

CrpoeHue 3yKapruoTHYECKON
kietku. [IpakTnueckas
paborta «3yueHue cBONCTB
KJICTOYHOU MEMOpaHbD»

0.5

18

[ToBepxHOCTHBIN anmapat
KJIETKU

19

OnHnomeMOpaHHbBIE
OpPTaHOUIBI KIICTKH.
[IpakTuueckas pabora
«M3y4yeHne NBUKCHUS
IIUTOTIA3MbI B
PaCTUTEIBHBIX KIETKAX)

0.5

20

[TonyaBTOHOMHBIE
OpraHOUbI KIIETKH:
MUTOXOHJPHH, TIACTUIBI.
JlaboparopHas paboTa
«HccnenoBanue mia3monunsa
U JIeTUIa3MOJIn3a B

0.5




PACTUTCIIbHBIX KIICTKAX»

21

HememOpaHHbIe OpraHou bl
KJIICTKH

22

Crpoenne u pyHKIUH SIpa

23

CpaBHuTenbHas
XapaKTePUCTHKA KIETOK
sykapuoT. JlabopaTopHas
paborta «3yuenue cTpoeHust
KJIETOK Pa3iIMUHBIX
OpPTaHU3MOB»

0.5

24

AccuMuItsms u
TUCCUMILTSALINS — JBE
CTOPOHBI METabOIU3MA.
Tunsl oOMeHa BeIecTs.
JlaboparopHnas paboTa
«/3yueHue KaTaIuTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHIIa3bl WK
KaTaJasbl)»

25

DepMEeHTaTUBHBIN XapaKkTep
pEaKUHii KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtopHnast pabota
«3yuenune
(bepMEeHTaTUBHOTO
pacLierieHus nepoKcuaa
BOJZIOPO/Ia B PACTUTEIbHBIX U

0.5




JKHUBOTHBIX KJIICTKax»

26

benku-akTuBaTOPHI M OCIIKH-
UHTHOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHA
BEILIECTB

28

dorocunres

29

XeMmocwunres. JlaboparopHas
pabota «CpaBHEeHHE
nporeccoB (poTocuHTe3a U
XEMOCHHTE3a»

0.5

30

AHa3pOOHBIC OPraHU3MBI.
Bunet Opoxenus.
JlaGoparopHas paboTa
«CpaBHEHHME ITPOLIECCOB
OpOXEHUS U JBIXaHUS»

31

AspoOHBIE OPraHU3MBI.
OTanbl SHEPreTUHYECKOI0
oOMeHa

32

DHeprus MeMOpaHHOTO
rpagueHTa MPOTOHOB.
Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33

Peakuuu MaTpuU4IHOI O
CHHTC3a

34

Tpanckpunuus —
MaTpuuHblii cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KonupoBanue aMMHOKHUCIIOT.
Pons pubocom B OrocuHTEe3e
Oenka

37

Opranuzanys reHoma y
HPOKapUOT U yKapHUoT

38

MonekyJisipHbIe MEXaHU3MBbI
SKCTPECCUH TEHOB Y
JyKapHoT

39

Bupycbsl — BHEKJIETOUYHBIE
(OpMBI KU3HU U
00JMraTHbIE Mapa3uThl.
[TpakTuueckas pabota
«Co3iaHre MoJIeNy BUPyCa»

0.5

40

BupycHsie 3a0oseBanust
YeJI0BEKa, )KUBOTHBIX,
pacteHui

41

HanorexHonoruu B
OHMOJIOTHU U MEIULINHE

42

JKU3HEHHBIN UK KIETKA

43

Marpuunsiii cuate3 JJHK

44

Xpomocomsl. JlaboparopHas
pabora «13yueHue
XpOMOCOM Ha TOTOBBIX
MUKpOTIpenapaTax»»

0.5

45

Jlenenve KJIeTKU — MHUTO3




Tumer knerok. Kapuokunes u
utokuHe3. JlabopaTopHas
pabora «Habmronenue

46 0.5
MUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )

47 Perynsnus :)KU3HEHHOTO
LIUKJIa KJIETOK

48 Opranusm Kak €AUHOE LE0e
TkaHu pacTeHHil.

49 JlaGopaTtopHnast pabota 0.5
«3yuenue TkaHen '
pacTeHUIN»

TKaHM )KUBOTHBIX U

50 yenoBeka. JlabopaTopHas 0.5
pabota «/3y4yeHue TkaHen '
YKUBOTHBIX»

Opranbl. CHUCTEMBI OPraHOB.

51 JlaboparopHas paboTa 0.5
«3yyeHue opraton '
LIBETKOBOT'O PACTEHUS»

52 Omnopa Tena OpraHu3mMoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraauzmMon

55 [TnTanue MO3BOHOYHBIX

KHNBOTHBIX.




HI/IH_ICBapI/ITeJIBHaH CHUCTCMa

YyeJloBeKa

56 JlprxaHue opraHu3MoB

57 JIpIxaHue mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa

53 TpancnopT BewEeCTB y
OpraHU3MOB
KpoBeHnocHas cuctema

59 MO3BOHOYHBIX )KUBOTHBIX U
YyeJoBeKa

60 Brinenenue y opranusmMoB

61 3amura y opraHu3MoB

62 HNMmmyHHas cuctema
YyeJioBeKa

63 Paznpaxkumocts 1
peryJisiliisi y OpraHu3MOB
['ymopanbHast perymisus u

64 SHIOKPUHHAs CUCTEMA
YKUBOTHBIX U YeIIOBEKa

65 DopMBbI pa3MHOKEHUS
OpraHU3MOB

66 [TonoBoe pazmHOX)KEHHE

67 Meiio3
["ameTorenes. OOpa3zoBaHue

68 0.5

" pa3BUTUC ITOJIOBBIX KJICTOK.




JlaboparopHas paboTa
«3y4yenue crpoenus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»»

69

I/IH,Z[I/IBI/II[yaJ'IBHoe pa3BUTHUC
OpTraHU3MOB — OHTOI'CHEC3

70

3akJiaJika OpraHoB M TKaHEi
U3 3apOJIbIIIEBHIX JUCTKOB

71

Poctu Pa3BUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabota
«BrIsiBICHHE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIeH
MIO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zMHO)X€eHME U pa3BUTHE
pactenuil. JlabopaTopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX
pacTeHu»

0.5

73

Hcropus ctanoBieHus U
pa3BUTHS TEHETUKU KaK
HayKH

74

OcHOBHBIE TIOHATHUSA U
CHUMBOJIBI T€HETUKH.
JlaboparopHas paboTa
«/Ipo3oduina kak 0ObEKT
TeHETUYECKUX

0.5




HCCIICIOBAHUI

75

3aKOHOMEPHOCTH
HacJIeI0BaHMsl TPU3HAKOB.
Mounorubpuanoe
CKpelBaHHE.
[IpakTuyeckas pabora
"N3y4yeHue pe3ypTaToB
MOHOTHOPHUIHOTO
CKpEIIMBAaHUA Y 1p030(uIbl"

0.5

76

Ilutonoruyeckue OCHOBBI
MOHOTHUOPHUIHOTO
CKpEIIUBaHUS

71

AHanu3upyroliiee
ckpemuBanue. Henomnnoe
JOMHMHHUpOBaHUE

78

JlurubpuiHoe CKperuBaHue.
[IpakTuyeckas padora
«3y4yenue pe3ysbTaToB
JUTHOPUIHOTO CKPEIIUBAHMS
y IpO30(HITBD)

0.5

79

Ilutonoruyeckue OCHOBBI
TUTUOPHUTHOTO CKPEITUBAHUS

80

CI_IGHJ'IGHHOC HaCJICaJ0BaHUC
IIPU3HAKOB

81

XpoMOCOMHasi TEOpUs
HACJIEICTBEHHOCTHU




82

I'eHeTnka mmomna

83

I'eHoTHI KaK 1IeJI0CTHASA
cucreMa

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHUS PaCTEHUH,
JKUBOTHBIX U YEJIOBEKa

85

M3MeHYnBOCTH IPU3HAKOB.
Bunper n3MeHINBOCTH

86

Monuduxarmontas
M3MEHYUBOCTD

87

BapuaunonHslii pag u
BapUallMOHHAsl KpUBasl.
JlaboparopHnas paboTa
«HccnenoBanne
3aKOHOMEPHOCTEN

MO TU(DUKATTHOHHOM
n3MeHunuBocTH. [locTpoeHue
BApUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

0.5

88

T'enoTunmaeckas
W3MEHYMBOCTb.
KomMOunHaTHBHAS
W3MEHYUBOCTD

89

MyTrannonHnas
WU3MEHYUBOCTb.
[IpakTrueckas pabota

0.5




«MyTtamun y apo3oduisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIiecca.
ONnUreHeTHKa 1
SIHUT€HOMHUKA

91

I'eneTnka yegoBeka.
[IpakTuueckas pabora
«CocraBlieHHE U aHAJIU3
POIOCIOBHON

0.5

92

MeTtoasl MeTUITMHCKOM
T€HETUKU

93

3HayeHUe MEIUIIMHCKON
T€HETUKU B
MPEIOTBPALICHUH U JICUCHUN
FeHETUYECKHX 3a001eBaHHI
yeoBeKa

94

OcHOBHBIE TIOHATHUS
cenekuuu. JlabopatopHas
pabota «3y4yeHne copToB
KyJIbTYPHBIX PACTCHHI U
MOPOJT JJOMAITHUX
YKUBOTHBIX)

0.5

95

MeTtoabl cenekInoHHOM
pabotsl. JlabopaTopHas

0.5




pabota «/3yueHue MeTo10B
CEJICKLIUU PACTCHUIN

96

JlocTrmxeHus celeKIun
pacTeHuM U )KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBuBKa pacTeHU»

97

CoxpaHeHue, U3y4eHue u
UCTIOTb30BaHUE
TEHETUYECKUX PECYPCOB

98

BrotexHoorns Kak HayKa u
0Tpacib MPOU3BOCTBA.
IMpaktuueckas pabota
«H3yueHne 00bEKTOB
OHMOTEXHOJIOTUI

0.5

99

OCHOBHBIE HaIlpaBJICHU
CHHTETHYECKOH OMOIOTHHU

100

XpOMOCOMHAs ¥ T€HHas
UH)KCHEPUS

101

Mennuunckne
OMOTEXHOJIOTUHN

102

PesepBHBII ypOK.
[ToBTOpeHnue, 060061ICHNE,
cucTeMaTHu3aIus 3HaHWi

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTposbHbIe

Bcero
padoThbI

IIpakTnyeckue
padoThI

Jara
H3yYeHHUsI

DJIeKTPOHHBIE
undgposbie
oOpa3oBaTte/ibHbIE

pecypcsl

OBotonmoHHas teopus Y.
HapBuna

JIBHXKyIIME CUIIBI
HBOJIIOLIMK BUJOB 110 Y.

[HapBuny

Bopwba 3a cymecTBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHue
CUHTETUYECKOU TEOPUHU
SBOJIIOLIUU

OTansl 3BOJJIFOIMOHHOI'O
nponecca: MUKpPOIBOJIIOIHUA
1 MaKpO3BOJIIOIHA

[Monynsaums —
AJIeMEHTapHasi €IMHUIIA
SBOIIOIAU

3aKOH F€HETHYECKOT O
paBHoBecus JIx. Xapau, B.
BaiinGepra. JIJabopatopHas

0.5




pabota «BbisiBiIcHHE
W3MEHYUBOCTH y ocobeit
OJTHOTO BUIA»

DneMeHTapHbIe (PAKTOPbI
HBOJIIOLUH

DddekT ocHoBaTeII.
D¢ ekt OyTHUIOYHOTO
TOPJIBIIIKA

10

Murpauuu. M3onsuun
MO JISILIHNA:
reorpaduyeckas,
ouoioruyeckas

11

EctecTBennslii oTOOp —
HaIpaBJsomui HaxTop
IBOJTIOIUH

12

[TonoBoit oT6Op

13

[TpucnocobaeHHOCTD
OpPTaHU3MOB KaK pe3yJbTaT
MUKPO3BOJTIOIUH.
Jlaboparopras padboTa
«3yuenune apoMopdo30B 1
WMOAaNTAuN y
pacTeHUI U )KUBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOICHUH Y
OpraHU3MOB:

0.5




MOP(OJIOTHUECKHE,
¢du3noIoruuecKue,
OMOXMMUYECKUE,
MIOBEJICHUECKHE.
Jlaboparopras padbota
«IIpucnocobenns
OpPraHU3MOB U UX
OTHOCHUTEJIbHAS
1EJIECO00Pa3HOCThY

15

Bupn, ero kpurepun u
cTpykTypa. JlabopaTtopHas
pabota «CpaBHEHUE BUIOB
0 MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

16

CtpykTypa Buaa

17

Bunoo6pa3oBanue kak
pe3yabTaT
MHKPO3BOJIOIHN

18

CBs13b MUKPO3BOJIIOLUH U
AIUIEMUOJIOTUH

19

MakposBostronusi.
[TaneonTonornueckue
METO/BI U3YUYECHUS
ABOJIFOLIUN

20

buoreorpaduyeckue
METO/BI U3YUYCHHUS




9BOJIFOLINH

21

DMOpHOIOTHYECKHE U
CPaBHUTEIILHO-
MOP(OJIOTHUECKUE METOIbI
U3yYCHUS IBOJIIOLIUU

22

MonekynsapHo-
TeHeTHYECKUE,
OMOXMMHUYECKUE U
MaTeMaTHYECKHUE METOIbI
HU3YYCHUS SBOJIIOIIUA

23

OO0m1re 3aKOHOMEPHOCTH
SBOJIFOLIUHU

24

AnanTtuBHas paguanusi.
HepaBHomMepHOCTh TEMIIOB
SBOIIOINHT

25

HayuHnble runoressl
IIPOMCXO0XKICHUS )KU3HU Ha
3emie

26

Jlonayunsle
IPEICTaBICHUS O
3apOXKIECHUH KU3HU

27

OCHOBHBIE JTAIIbI
HEOPraHUYEeCKOM
SBOJIIOINH

28

I'unoTessl 3apokIeHUS
KU3HUA




29

HcTopus 3eMiu 1 METOMIbI
€€ U3y4cHUs.
JlaGopatopHas pabota
«/3yueHne u onucaHue
HCKOIAaEMBbIX OCTaTKOB
JPEBHUX OPraHU3MOB

0.5

30

HauannHabie 3Tanbl
OPraHUYECKON IBOJIIOLUN

31

DBOJIIOLUS 3YKapUOT

32

OcHOBHBIE 3TaIbI
HBOJIIOLMH PACTUTEIBHOTO
mupa. [IpakTrueckas
pabota «M3yuyeHue
0COOEHHOCTEH CTPOCHHS
pacTeHul pa3HbIX
OTJICTIOB»

0.5

33

OCHOBHBIE HTaIbI
ABOJIFOLIUU KUBOTHOTO
Mupa

34

DBOJIONNS )KAUBOTHBIX.
[TpakTuyeckas padora
«M3y4yenne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
KHBOTHBIX)»

0.5

35

Pa3ButHe xu3HU Ha 3eMiie
0 3paM U Mepuoiam




36

MaccoBble BBIMUPAaHUS —
HKOJIOTHYECKNE KPU3UCHI
IIPOLIOTO

37

CoBpeMeHHBIN
HKOJIOTHUECKUH KPU3HC,
ero 0COOEHHOCTH

38

CoBpeMeHHas cucTema
OpPraHUYECKOTO MPOIILIIOTO

39

OCHOBHBIE
CUCTEMATHYECKUE TPYIIITHI
OpPTaHU3MOB

40

AHTpOII0JIOTHS — HayKa O
YeJI0BeKe

41

PasButue npeacraBieHuii o
IIPOUCXO0XKICHUH YEIIOBEKA

42

Mecto uenoBeka B CUCTEME
OpPraHUYeCKOTr0 MHpa.
JlaGopatopHas pabota
«M3ydyeHune ocoOeHHOCTEM
CTPOCHUS CKelleTa
YeJI0BEeKa, CBA3aHHBIX C
TPSMOXOKICHAEMY

0.5

43

JBHKyIIME CUITBI
aHTPOIIOTeHE3a

44

CooTHo1IeHHAE
OHMOJIOTUYECKUX U




COLIMANIBHBIX (PAKTOPOB B
AHTPOIIOTEHE3E

OCHOBHEBIE CTaIUN

45
aHTPOIIOreHe3a

46 ITanmeoreneTnka u
MajJeoreHOMHKA

47 OBOJIIOLUS COBPEMEHHOTO
yejoBeKa
UYenoBeyeckue pacsl.

43 [TpakTuyeckas padora 0.5
«3y4eHne 3K0N0rn4ecKux ’
ajanTaiyii 4eJ0BeKa»

49 MexucuIIMHapHbIe
METO/bl aHTPOIIOJIOTUHN

50 3apoxAeHUE U pa3BUTHE
SKOJIOTUH
MeToObI YKOJIOTHH.

JlaGoparopnas pabota

51 «M3yuenue meTon0B 0.5
JKOJIOTHUECKHX
HCCIICIOBAHMI)

57 3HaueHHE KOJIOTHYSCKHUX
3HAHUH 11 YeJIOBEKa

53 DKosiorudeckue HakTopbl
Abunornueckue (paKTOpHI.

54 ¢ p 0.5

CBeT Kak 3KOJIOTUYECKUH




dakrop. JlabopaTopHas
pabota «BrisiBneHme
MIPHUCTIOCOOICHHIA
OpPTraHU3MOB K BIIUSTHHIO
CBETa»

55

AbuoTtnueckue GpaxkTopsl.
Temmepatypa kax
AKOJIOTUYECKUM (PaKTop.
Jlaboparopnas padbota
«Bp1sBnEHNE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K BIHSTHUIO
TEeMIEPATyPb»

0.5

56

AbGunoTtndeckue haKkTOpHI.
BraxxHOCTB Kak
HKOJIOTUYECKUH (aKTOP.
Jlaboparopnas pabota
«AHaToMHYeCKHUE
0COOEHHOCTH pacTeHul u3
Ppa3HBIX MECT OOUTAHUSD)

0.5

57

Cpenpl oOuTaHus
OpTaHU3MOB

58

buonorunyeckue puTMbl

59

Kuzuennsle popmbl
OpraHU3MOB

60

buotnyeckue akTops




61

3HaueHre OMOTHYECKHUX
B3aUMOJICUCTBUN 1JIg
CyLIECTBOBAHUSA
OPraHu3MOB B CpeJie
oOHUTaHUsA

62

DKOJIOTUYECKHE
XapaKTEPUCTUKU
MOMYJIAIINH

63

OcHOBHBIE TOKa3aTeIH
MOIYJISILUU: YUCIIEHHOCTb,
IUIOTHOCTb, BO3pAacTHas U
M10JIOBAsi CTPYKTypa

64

OCHOBHBIE TTOKa3aTeIIN
MOIYJISIUAN: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPAllUU

65

DKoJyloru4eckas CTpyKTypa
HOITY JISITUH

66

JlnHamuKa nomyJisinuu u e€
perynsuus

67

Kpussie pocta
YUCJIEHHOCTH MOITYJISINH.
KpuBbie BeIKUBaHUS

68

DKOJIOTHYECKasi HUIIIA
Buja. JlaboparopHas
pabora «IIpucnocobaeHus

0.5




CEMSIH PacTEHHI K
paccesCHUIO

Bun xak cucrema

69 .
MO IS
3aKOHOMEPHOCTH

70 MOBEICHUS U MUT AL
KUBOTHBIX

71 Coo0011ecTBO OPraHU3MOB
— OuoI1IeHO3

7 OKocucremMa Kak OTKpbITas
cucrema
KpyroBopot BemiecTB u

73 IIOTOK PHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TIOKa3aTeNN
HKOCHCTEMBI

75 DKOJOTHYECKHE MUPAMUJIBI

76 N3menenus coob1ecT —
CYKLECCUH
[IpupoaHbie 3KOCUCTEMBI.

77 OKOCHUCTEMBI 03€p U PEK.
DKOocHUCTEMBI MOPEN U
OKEaHOB
[IpupoaHbie 3KOCUCTEMBI.

78 OKOCHUCTEMBI TyH]IP, JIECOB,

CTelen, MyCThIHb




79

AHTpOHOFeHHHe
9KOCHCTCMbI

80

YpboskocucTeMsl.
[TpakTuyeckas pabora
«M3y4yeHue u onucaHue
ypOO3IKOCUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(dbopMUpOBaHHS OCHOBHBIX
B3aMOJIENCTBUN
OPraHU3MOB B 3KOCUCTEMAX

82

MexaHu3MEI BO3ICHUCTBUS
3arpsi3HEHUI Pa3HbIX THUIIOB
Ha CyOOpraHM3MEHHOM,
OpFaHI/IBMeHHOM,
HOHyJISII_II/IOHHOM nu
SKOCHUCTEMHOM YPOBHAX

83

buocdepa —
oO1ieruianeTapHas
o0omnouka 3emiu

84

VYuenue B. U.
Bepnazackoro o 6uochepe

85

3aKOHOMEPHOCTH
CyIIeCTBOBaHUS Ouocdepbl

86

KpyroBopotsl BemecTs u
OMOre0XUMHUYECKUE IUKIIbI

87

3oHaNBEHOCTH OHoCchepsl.




OcHOBHBIE OMOMBI CYLIH

88

YcroitunBocTh OMOChepsI

&9

OKOJIOTUYECKUE KPU3UCHI U
UX TIPUYUHBI

90

Bo3aeiicTBue yenoBeka Ha
ouochepy

91

AHTpPONIOT€HHOE
BO3J€HCTBUE HA
pacTUTENbHBINA U
JKUBOTHBII MUD

92

OxpaHa npuposl

93

OcCHOBHbBIE IPUHLIUIIBI
YCTOMYMBOTO Pa3BUTHUS
YeJIOBEYECTBA U ITPUPO/IBI

94

PammmonansHOE
MIPUPOJIOTIONH30BAHUE U
COXpaHEHHe
OMOJI0rHYSCKOTO
pa3zHooOpaszus 3eMiun

95

O00011eHME 110 TEME
«MukposBoIOIUS U €€
PE3yJIbTaThD»

96

O00011eHNE 10 TEME
«MakposBodonus u eé
pe3yIbTaThD»

97

0O00011eHNE 10 TEME




«[IpoucxoxaeHue u
Pa3BUTHE )KU3HU HA 3eMIIe»

O00011eHME 110 TEME
98 «IIpoucxoxaenue 1
Yel0BeKa — aHTPOIMOTEHE3)»

O00011eHME 110 TEME
99 «IKOJIOTUS — HAayKa O {
B3aMMOOTHOIICHUSX

OpTraHu3MoOB»

O00011eHME 110 TEME
100 «Opranusmsl 1 cpena 1
oOHUTaHU

O00011eHHE 110 TEME
101 «IKO0JIOrUs BUIOB U 1
MO JISLIAD)

0O00011eHNE 10 TEME

102 «buocdepa — rmobanpHas 1
IKOCHUCTEMAY»
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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