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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buomorusa" (mamee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHus pa3paboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepanmmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (eiepanbHOi paboueii mporpaMMbl BOCIIUTAHUA.

YueOusiii npeamer «buonorusiy yrayo6néunoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CPEAHUM
o01uMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Yy4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEILHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE o
Helau M 3aJadax M3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme mno Ouosoruu
pea30BaH NPUHIMII MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamusaruu  TpedboBanuii PI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTartaM OOy4YeHHS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUAOB Yy4€OHO-MO3HABATEIBHOU  JIESITEIIBHOCTU
OOy4JaromMxcsi MO OCBOCHHIO CONEPKAHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YpOBHE cpeaHero o0I1iero oopa3oBaHums.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro o0Imero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM W OHOJIOTUH Pa3BUTHA,
TeHETUKH, CEJICKIIUN, OMOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYarOLIUXCs K MOCIEIYIOIIEMY IOJIY4YEHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopaszoBanusi. OCHOBY €ro COAEPKaHHUS COCTABIISIET CUCTEMA
OMOJNIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kmaccax 3T 3HaHUA TMONy4YalOT pa3BuTHe. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepHsiX, OpraHU3ME 4YEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUIS IMOCIEIYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI UM 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro MrUpa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtsl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHY, aKTyalM3UPYIOTCS 3HAaHMUS OO0y4arolUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
0Oy4aroIMMHUCsE OMOJIOTUYECKUX TEOPUIM U 3aKOHOB, UJI€W, IPUHIIUIIOB U MPaBUIL,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIONIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIATHBIX aclleKTaxX OMOJIOTMYeCKUX 3HaHuM. Jlis
pa3BUTHS M TOJAJEpKAHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOIO0 MaTepHalla B COACPKAHUU MPOrPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM uinu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAZICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoleHo3, ouocgepa); 0 BbIIAIOLIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaIOMMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJIeOHTOJIOTHH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOTO  IMPOBEIEHUS  OMOJOTHYECKHX
UCCeIOBaHUM B JjabopaTtopum M B mpupoje (HaOmojaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZicHUEe OOYyYaloIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UpPOBaTh W HCIOJB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 30pPOBBIO U
3MI0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH M COONIOAATH  MEPBI
npoIIakKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpollecCCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEOBAaHUSIMM B OHOJIOTHH, PEIIAEMBIMH €0 IMpoOJeMamMH, METOLO0JOTruei
OHOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCJIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAHUS OMOIOTHUYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHNE y 00YJaIOMUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
II€JIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (POPMHPOBAHUE IKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOIIOIL30BaHNN (COOIO/ICHNE TIPaBUJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0OPOBbSI
OKpYXXaloIux Jrojed  (coOmroneHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3ZHENEATENIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMHUCH
WHIUBUTyaJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTYyAJIbHBIMUA HHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OHWOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMOHHBIX (OPM, METOJOB U CPEJCTB OOyUCHHS OHOJIOTHU
OCYIICCTBIISAETCSA ¢ YUETOM CHEIU(UKU ero COJASpKaHWs W HaINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBHEM IPU O0yYCHUU OMOJIOTUH Ha YyriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYeOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX ONPEIACIAETCS yYHUTEJIEeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJEPXXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM U U3y4yaeMble ~HUMH  IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHure OMOJOTUU B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OUOJOTUM B
MMPAKTUYECKON JECATCIIbHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. TI'apgeit, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyY€HHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OmocdepHsiit. Ilporecchl, MPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromue ,’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Mertoasl Ouosiormdyeckor Hayku. HaGmromeHue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [lonaTue o 3aBUCUMON U
He3aBuCUMOM TniepeMeHHOU. IInanupoBanme »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumnoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUsA PE3YyIbTATOB JKcnepuMeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpr u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOM MTPUPOJIBIY.

O6opynoBanue:  ynabopaTopHoe  OOOpyJdOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAS e€auHULA >kuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METO] MEYEHBIX aTOMOB, AU(PepeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuueckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHE B CTPYKTYpPHpPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekysibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJIUCAXAPUIBI.
OOmuit  mnaH CcTpoeHHss M (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBoWCTBa OMOJOTHYECKHX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIH B
Kietke. [pyeue Hyxneozuompugocghamer (HTP).Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
oOpeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuonuueckass TabauIla XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoOJIeKyJbl BOJbI», «BeliectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyNbl», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosekysbl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u QyHKIIUN KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BaHMSI KIETKH.



CtpoeHure NpoKapuoTUIECKOU KieTku. KinerouHast cTeHka OakTepuidl U apxewu.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCHUBHBIN
(muddy3usa, obneruéunas audQys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKkTypa U pyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hutomna3ma. [uto3one. LluTtockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'oapmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHoUJIOB KiIETKH. CTpoeHHE TpaHyJISIPHOTOPETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurxayus 6enkos 6
annapame [ onvoorcu. Copmuposxka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIIMM MHUTOXOHApUN u T1uiactun. llepBudHble,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHouJI0B KJICTKH. Pubocompl. IIpomesrcymounvle Qunamenmeol.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmsi.  MpbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnuvle benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. /J[unamuka s0epHolU o0060a0uKu 6 mumose. Aoepmbiil
Mparcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOW  KieTku», «CTtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHne MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopuass pabora «l3ydyeHue CTpOEHHS KJIETOK Pa3IUYHBIX
OpTaHU3MOB.

IpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OOMEHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dborocunTeza. CBeroBas u TeMHOBasi ¢aszbl. Pomoovixanue, Cs, C,.. u CAM-munwvi
gdomocunmesa. IIponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIHE OaKTepuH, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{uknmnueckue peakmmuu. OKUCITUTEITEHOE
bochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanumn

[Toptpersr: k. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHHE JISI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun marpuuHoro cunrtesa. [IpuHUINN KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anus HacineacTBeHHOW wHbopManun. [ eHeTnuecKui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. l'mmoresza
orepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHsie 3a6oneBaHus 4enoBeka, >XMBOTHBIX, pacTtenuit. CITN], COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaruz o6onvuux maccugos («bigdatay)
CMpYKmypHuix buonocudeckux oannvix. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes Oenkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. Murtepdaza u  MuUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunres JAHK — pemmkanwmsa. Ilpuanuner permmkanvu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOJAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U nUTOKMHE3. bruonornueckoe 3HadyeHUe
MHTO3a.

Perynsumss mutoThdeckoro nmkia kietku. [Iporpammupyemas kiaerodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpomMocoMmbl, (DYHKIIMOHAIbHAITEHOMUKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubdenu kKiemok. «llugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutos3», «CTpoeHue
xpoMmocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIIIKa JTyKa».

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKUZHEACSITCIIBHOCTH  OJHOKIJICTOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cUCTEMBI opranoB. OpranusM Kak eiuHoe uenoe. ['omeocras.

Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAsi, IMPOBOJMAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIokKEeHUs TKAaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOCHHUsA, (PYHKUMNA H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTeHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomeHnue BOABI,  YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XKUMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. [IpixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JlprxareabHble 00bEMBIL.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKparturesnbHble Bakyonau. Opranel BbleneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BCaCchIBAaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIECIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX KMBOTHBIX M 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsI
OakTepuil M UUCTHI MNPOCTEHINMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammTa opranu3Ma ot Oomne3Heill. UMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocriamurensHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHU.

PazgpaxxumocTte uM  perymsimquss 'y OprauusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMocTs W perymanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryiasiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaiaMmo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreiimmne», «OpraHbl LBETKOBBIX PACTEHHI,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpleuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX», «CTpOo€HuEe THIpBD»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Peduexcy.



OO6opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHUW3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIC Npenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIIMH IOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacIieTUIeHus KpaxMajia u OeIKOB Mo/ IecTBHEM (epPMEHTOB, 000OPYIOBAHHE IS
JIEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JETKHUX, MEXaHH3Ma
JbIXaTENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpPraHuU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble KieTku, win rametsl. Meno3. Craauun
Mmeno3a. [loBenenune xpomocom B Meo3e. KpoccuHrosep. bronornyeckui cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHSI — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJCHUS MIIEKOMHUTAIOMIUX. 3apOJBIIICBbIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3ylbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI Te€HOB. BrusiHue Ha 5MOpUOHANIBHOE pa3BUTHE PA3TUUYHBIX
(bhaKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne >xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE NPSMOIO0 U HENPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxenue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mmbl peryJsiluyi OHTOIN€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butue narymkn», «JlBOMHOE OIUIOAOTBOPEHHE Y ULBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA UK
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMATO30U/1I0B, MOJIENb «L MK pa3BUTHSI JISTYLLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIIUX
pacTeHU.

Tema 11. I'eneTuka — Hayka 0 HaCJe€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poib oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSITUSL U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTAa, TETEPO3UTOTA, YUCTASI JIMHUS, THOPUIBI, TCHOTHII, (PCHOTHII.



OCHOBHBIE ~ METOJBI ~ TCHETUKH: THOPUIOJOTUYECKHH,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMBbI CKPETITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usl THOPUIOB MEepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyronee ckpemmBanne. [[poMeXKyTOUHBIA XapaKkTep HACIEIO0BaHMUS.
Pacmierienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacleoBaHUsl ~ Mpu3HakoB.  lluTosmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId IoJ. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBaHne Npru3HAKOB, CLEMJIEHHBIX C ITOJIOM.

['enotum kak uenoctHas cucrema. [IenoTponus — MHOXKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBI aJulenu3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeT4eCKUl KOHTPOJIb PA3BUTHs PACTEHUM, JKUBOTHBIX U 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHYecKrne acheKTbl KOHTPOJIS H
U3MEHEHUS HACJIeJICTBEHHON NH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mengnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe nOMUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTuka momnay,



«Kapuotunn 4yenmoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIBDY,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TIOKOJICHUS M pacHICIUVICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IlpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBaHUS Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUS Yy APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue TreHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIC M KOJMUYECTBEHHBIC MPU3HAKU. BUb
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHbBIN
psn u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoauduKarmOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKAss U3MEHUYUBOCTh. CBOMCTBA FTEHOTUIMMYECKON U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TeHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MYTallMu. SlnepHble U
nuToIIa3mMaTudeckue Myrtanuu. CoMaTUYECKUE U MOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo n3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb  INUSCHEMUYECKUX Gakmopos 8
HACe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmumbr w  cxembl: «Bumpl u3mMeHumBOoCcTHY, «MoauduxamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIC AK3EMIUISIPHl KOMHATHBIX PACTECHUH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. I[locTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOMY.

IIpakTuyeckass padora «Mytaruu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiHas mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  M3yYeHMsT TE€HETUKH  4YEeJOBEKa: I'€HEAIOTMYECKHUM,
OJIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
ITOJJHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMUCJIE C IOMOIIBIO
[TI[P-ananu3a. HacnencTBenHble 3a001eBaHus YesloBeKa. | '@HHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSTHE «TEHETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanuss W CEJICKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTUKAIUH.
Yuenne H. WM. BaBumoa o IleHTpax mNpouCXoXAeHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb cenekiuu B CO3JaHUM COPTOB PACTEHUU W MOPOJA
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue I
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCcTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl  KOMOMHAIIMOHHOM  CEJIEKIIMH. HcnbiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢dbeHoTuIa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil Y KyJIbTYpPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK mi1st momydenust ucxoqHoro Matepuana st CEJIEKIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTtpuBugoBas ruOpUAU3aIIHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUJIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3e1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX poaMYed  anus  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. J. Kapneuenko, II. II.
Jlykesnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuup! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSIJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metoppl cenexkuumn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «3yyeHrue cCOpTOB KyJIbTYPHBIX PACTEHUUA U MTOPOJT
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEAbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOPATOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHONOTHS:  XJeOOMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuit cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BUTAMUHOB.

Co3naHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOTO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarudeckass TruOpUAM3aNMS W COMAaTHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMHU SJI€p KIIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHoix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MH)KECHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YeJIoBEeKa JUIsl OLICHKM COCTOSIHMSI €ro 3A0poBbs. M CMONb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEe COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHuUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KieTouHas nHkeHepus», «I'eHHass HHXXEHepus».

JlabopaTtopHnasi pabora «/3ydeHne 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeuss «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3IBOJIOLHMOHHBIX NpeACTABJICHHMI B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbl HBOJIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUsI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBII O0TOOD).



Odopmiienne cunteTnueckoir Tteopuu dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpau

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. apsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHMS MABIXKYIIMX CHJI OSBOJIOLUKY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLII.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMH KaK 3JEMEHTAPHOE OHBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHosecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsS YacToT ajulesied B Homysiuusax. O@dekt
ocHOBaTend. JIghgexm oOymuiniounoco zoprviuwika. CHUdICEHUE 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuu.  M3onsuus  MOMyJISILMA:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoIoTHYeCKas (PEnpoyKTUBHAS).

EctecTBenHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOIUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0neHHOCT,  OPraHM3MOB  KaK  Pe3yJabTaT  MHUKPOIBOJIOIMH.
Bo3HukHOBeHHE  MPUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOTrHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpasoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CIIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIION 3K,
rubpuanzans). JIuTenbHOCTh 3BOJTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCcTpau

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «[lomynsaironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIBl ABOJIIOLUN», «IKOJIOTMYECKass M30JSALUs MONYJALHUA CeBaHCKOU (openny,
«l'eorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHnu3mM», «KuBble uckomnaemeie», «[IoKpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonornueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npuposie», «CrnocoOrsl BuaooOpazoBaHusy», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMUYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITonmumonasl pacTeHui», «KamycTHo-peneunbiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydelia NTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOieHuss  OpraHu3MoB M HUX
OTHOCHUTEJIbHAS LIEIECO00Pa3HOCTHY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHUJOB IO MOpP(OIOrHIecCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

MeTtonbl  M3y4deHHS  MaKpOAIBOMIOIMHU. [laneoHToOnOrMyeckue MeTO[bl
uzydeHus: HBoionuu. Ilepexonneie ¢GopMbl M (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yueHus sBoironuu. CpaBHeHHe GIIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGnactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMHU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOLMH OHTOTE€HE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PyauMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOr€HETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauainvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, O. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
nanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanbHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE Opra"bly, «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOIOIUNY, «OO0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJJICKIIUU, TrepOapuu, MYJSKH HMCKOMAEMbIX OCTATKOB
OpPraHMU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rumoTre3bl NpPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTreHe3 H
naHcrepmusi. JloHayyHble IpenCcTaBlICHUs O 3apPOKJICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Limanerapnas
(reonmoruueckas) SBOJIOIUSA. XHUMHUYECKash HBOJIONUSA. AOHUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa um I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoarepsatHas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyipoHa Jx. XomnaeitHa, TeHeTUYeCKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin U Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octaTkd. ['eoxponomoruss u e€ wMeronpl. OTHOCUTENbHass H aOCOIIOTHAS
reoXpoHOoJorus. I'e0XpoHoIornuecKas IKana: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.



HauvanbHbie 3Tambel opraHndeckord HBoaonMU. [logBiaeHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJoT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKaApUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. IIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymy. [losBieHHE CIIOPOBBIX pACTEHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne ku3HM Ha 3emie MO 3paM U IEepUojaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara U
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — 3KOJIOTMYECKUE KPU3UCHI Mpouuioro. [Ipuunuel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXJIeHUsl Xu3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BONIOUUN», «['€OXpOHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJOPOCINY,
«MHorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopho3bl KHUBOTHBIX», «lIpocreiimme», «KuieuHnonoaocTHeiey,
«IInockue 4EPBUY, «YIEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUIEKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl I[MO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, TMOJE3HBIX HCKOMAEMBIX, MYJSIKU OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue W omnMcaHUWE KMCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB.

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl n 3agaun aHTpONMOJIOTHH. METOIBI aHTPONOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHble
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOINO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTpOIOreHe3a: OUOIOTHYECKUe, COLUaIbHbIE.
CooTHolIeHrEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJiei. ABCTpaONUTEKN — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOMAIMNA U HEPBBIA BBIXOJ JIIOJEU
3a  mnpenensl  Adpuku. YenoBek relpenbOeprckuii  — - 0oOmMMA  MpesoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJOBEK, OCBOEGHHE KOHTHMHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreHeTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSIMSIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHatue o pace. bosblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITEIBHOCTh  pacH3Ma.
[Ipucnoco6ieHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Ccpeibl.
Bnusnue reorpaduueckoit cpeapl U Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiniHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLIMOHHAS ~ aHTPOMNOJIOTHS W MMAJICOAHTPOINOJIOTHUS
YeJIOBEYECKUX MOMYJISAIUN. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTOLMUOUOIOTHYECKOT0 U COLIMAIBHOTO B YEIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabl aHTPOMOJIOTHIY, «I 0JTIOBHON MO3T UeJIOBEKa,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYelnoBeKa M CKEJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpainonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbuby, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJlOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU W OHOJICUCKUMM CHOKETaMHM TPOUCXOXKICHHUS 4YeJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M 4eperna MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKa U KHUCTHU
IIUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeIOBeKa.

JlaGopaTopnasi padora «lV3yueHue o0COOEHHOCTEW CTpPOCHHUS CKejeTa
YeJI0BEKA, CBS3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHre SKOJIOrMYECKUX ATl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHre U pa3Butue skosoruu B Tpynaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metoasl sxonoruu. [loneBble HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojaHbie U JabopartopHbie. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPHI M SKOJIOTHYECKON IPAMOTHOCTH HACEJIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl skosorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlabGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpefa OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKkonorudeckuid daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CUTrHaJIbHAas poJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢daktop. I[lpucrnocobnenuss pacTeHuil K
NoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMUYecKue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [loHsTe o0 JKuU3HEHHOH Qopme.
XKuznennvle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJECTHHE TpaBbl. JKU3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunet  OuoTHuUeCcKMX — B3aMMOJCHCTBHIA:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUM ISl CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «Jkonorudyeckue @axtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIE», «Du3noIOrHMUECKUEe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmit», <« KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus, «XulHudecTBOY, «llapasutusm», «KoHkypenmus», «CuMOuo3»,
«KommeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OSKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX W TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIIMHA >KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpeax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCIOBUM JKM3HMU, repOoapuu u
KOJUICKITUU DPACTCHHM WM >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISAIMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Monynsius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (Pu3ndecKkux 6apbepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TOKA3aTEIW IMOMYJISIUU: YHUCICHHOCTb, IUIOTHOCTb,



BO3pDaCTHAas M IIOJOBasl CTPYKTYpa, POXKIAEMOCTb, HIPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssiuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJALUUA U €€ Peryidaiua. BUOTHUYeCKHil MOTEHIMAT MOMYJISIUY.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHUBbIEe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonarue o0 sKoJOTMYECKON HUIE BHaa. MectooOuTanue. MHoroMmepHas
Mozenb dkojormueckor Humm/x.M. XarumHcoHa. Pa3Mmepsl 3KOJIOTHYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU TMOMYJISIIUNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa  mnomyssiuun», «Bo3pacTHble  NHUpaMUbI
nonyasinun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckoit Humu k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKITUHU KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoOneHuss ceMsH  pacTeHHUH K
PacCeNICHUIO».

Tema 9. Ikos0orust coo0IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kKak oTkpbiTasi cucrema (A. JIkx. TeHncinu). OyHKIHMOHAJIbHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLECHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeleCTB U MOTOK SHEPTUH
B O9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaMUIbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHoe coo0rectBo. bropaznooOpasue u morHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti u
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHI.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX munos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (mMacTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAs TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUM B arpoueHo3ey, «[Ipumepsl ypOo3KOCHUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uy4delia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypOo0o3IKOCHCTEMBI.

JlaGopaTopnasi paGora «M3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eJIbHUK, Ha CYXOJ0JIbHBIN UM TTIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKypCHsl B arpo3KocucTeMy (Ha MOJje WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3kocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TIE CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npezacTtaBieHuii o ouochepe B Tpyaax J. 3rocca.



Yyenue B. U. Bepranckoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100aIbHOM 3KOCcHCTeMBbI. JMHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriieposaa, a3oTa). PUTMUYHOCTD siBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsTne o Owome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl:«l'eochepsr 3emman», «KpyroBopoT a3ora B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KUCIOpOJa B MPUPOIEH,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanubiii gec», «ILIupokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHs», « Tponuueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHEe YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MUp. OXxpaHa
PaCTUTENBHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbI MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue cajibl U 300J10TUYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pazHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIICICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeabunumayuyu dKocucmem U cnocooos 060pvObI ¢  OUONOBPEHCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix 5Kocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  AdpPexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PAaCTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpEIMETHBIE U MTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACICHUIO, Haluyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCoO3HAHUs  DKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COIMOKYJIIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI MW CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN TMO3WUIMUA JMYHOCTH, NATPUOTHU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACJEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuitckon Penepauuu, npupome u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHOro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaancKoOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUKA 00YyYaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOCKIACHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM IIPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKa U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTEIIAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauuusMHu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONoJyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHUS1);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccCHoHaTbHON JesTeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIMTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aIBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpPU PELICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOZCHUE  TpaBWi  TOBEACHHS B NIPUPOJE,
HAaIlpaBJICHHBIX HAa COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXNKAIOUIEH
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPAILAT HX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOMN IESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHS €€ poJiku B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3[IaHUU IIEJIOCTHOTO
mpeacTaBlieHuss 00 OKpyKaroleM MHpE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUHM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHuss HOBOTO YPOBHSI PAa3BUTUS MEIUIIMHBI, CO3JaHHE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 III00aJIbHBIX IKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHNs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4aeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenMeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJarONIUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCCIIEJOBaHUE, HaOJI0ICHHE, U3MEpEHHUE, HKCIIEPUMEHT U
JPYTHE);YHUBEPCATbHBIE y4eOHbIe JNENCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKAaTUBHBIE,  PETyJISTUBHBIE),  oOecrneunBaromue  (GOpMHpPOBAHUE

(YHKIHMOHAJIBHOM TPaMOTHOCTH W COLMAIBHONM KOMIIETEHUUH OOyYaronInuXcs;
CIIOCOOHOCTh OOYYAIOIIMXCS HCIIOJIB30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomerocss OyayT c(OpMHUpOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE JeMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHbIE YHUBEpCAlbHbIE Y4YeOHbIE JEWCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaTbl OCBOCHHSI MPOTPAMMBI CPEHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKUe TeHCTBHUA:

CaMOCTOATENBbHO  (QOpMyJIHMpOBaTH U aKTyalM3upoBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIaccU(pUKaIi, 0000IIEeHUs ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABJIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SIBJICHUI
KUBOU MPUPOIBI;

CTPOUTH JIOTHYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLIECTBEHHBIX CBA3€M M OTHOIICHMH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTAX, a



TAaKK€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YUIETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2)0a30Bbl€e HCCJIEI0BaTEIbCKHE NeiCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJUTh apryMEHThI ISl J10Ka3aTeJbCTBA
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpPELyY;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OPUTHHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUSI.

3) paborta c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U TMPUMEHSITh PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM I BBITIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMy  IpelCTaBIICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK IPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpPEICTBA OOIIEHHS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHUU OUOIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBHI C y4&€TOM OOmMUX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOr0 YjieHa KOJUIEKTHBA;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa W KaXJOr0 Y4YaCTHUKA KOMAaHJbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS NpoOJIeM U UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATENIBHYIO NESATEIBbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKOH SPYIUIUH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYallWsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENBbHON  pediaekcuu KaKk  OCO3HaHUSs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM AJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

YMEThb OLICHUBATh PUCKM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apPryMEHTBl JPYTMX IIPH aHajIu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE cCe0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJEpX aHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  obyueHuss — oOydaroruxcs  Ouojgormu. OHHM  BKIJIIOYAIOT:
cneruuyeckue s OMOJIOTMM HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTarTsl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» B 10
Kjlacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoJI0rNY;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OMOJIOTHYECKUE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO  HaciemoBanuss [.Mengens, TOMOJIOTHYECKMX  PAIOB B
HacJIeACTBEHHON NU3MEHUYUBOCTH H. . Bagumnoga), MIPUHLIUTIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPALLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€i03a, raMeToreHe3a, sMOpUOreHe3a, MOCTIMOPHOHAIBHOIOpa3BUTHS,
pPa3MHOXKEHUS,  MHIMBHUIYaJIbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpPraHOB y pPACTEHMH, >XMBOTHBIX M YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSAMH, MEXIy STanamu
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUNOM U (DEHOTUNIOM, (PEHOTHUIIOM U
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISABJIATH OTJIMUYMUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHbIE M MpakTUYecKue padoThl, cOOJ0aTh
npaBuia mpy paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOopMyIupys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OuoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3JaHHUE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATBHON
JEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTAyOJsITh TO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHNE OHOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHero
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB TPHPOABI M PEHICHUU 3SKOJOTHUECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIL30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apYyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMON OWOJOTUYECKUX 3HAHUM, KOTOpas BKIHOYAET
OMpENIeNICHUs] M TIOHUMAHHUE CYIIHOCTA OCHOBOIIOJATaloUX OHOJOTMYECKUX
TEPMUHOB W TOHSTHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, cCHHTETHYECKAs TEOPHs DBOJIOIHH), YUCHHUS
(A. H. CeBepuoBa — 0 nmyTsx U HampasieHUsAX 3Bomounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMubl SHEpruM), rumore3bl (rumore3a «vupa PHK» V.
['un6epra);

yMEHHE  BJIQJ€Th  OCHOBHBIMU  METOJlaMHM  HAy4YHOrO  IO3HAHWS,
WCIIOJIb3YEeMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, SKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPOJIC;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TMIPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJIIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABWKYIIUX CHJI SBOJIONMN HA TEHO(OH]T TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCAaMU HBOJIIOIUH,
JIBIDKYIIAME CHJIAaMUA aHTPOTIOT€HE3a, KOMITIOHEHTAMHU PA3JIMYHBIX JKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB ~ 9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOT0o00pa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBRA,;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BISABISITH IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITH HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs IEJb MCCIEIOBAHUS, AHAIU3UPOBATH TMOJYyUYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIiedl mpodecCHoHATbHON
NESATETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJYyOJIATh TI03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(undposbie)
n/n | TeMIporpaMmbl Bcero  Konrpouabnbiepaborsl  IIpakTuyecknepadoThl
o0pa3oBaTe/ibHbIEPECyPChI
1 buonoruskaknayka
2 JKuBble cucTeMbl U UX U3y4YEHUE
3 buonoruskneTku 0.5
4 XuMu4ecKasiopraHu3alusIKiIeTKU 10
5 CrtpoeHue 1 QyHKIMUKIETKH 8 2
6 OOMeEH BeIIEeCTB ¥ MpEeBpaIleHUue 9 1
SHEPTUHU B KIIETKE
7 Hacnencreennast nundopmanus u 9 0.5
peannzanus €€ B KJIETKe
8 KW3HEHHBIMIIMKITKIETKH 6 1
Crpoenne U GyHKIIMMOPraHU3MOB 17 1.5
10 Pazmuoxenue u 3 15
pa3BUTHEOPTaHU3MOB
I'enetnka — Hayka o
11 HAcJIeACTBEHHOCTHU U N3MEHYUBOCTHU 2 0.5
OpPraHHU3MOB
12 3aKOHOMEPHOCTHUHACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6 1
14 I'eneTnkauenoBeka 3 0.5
15 CenexuusopraHu3MoB 4 1
16 buotexnonorus u 4
CHUHTETHYECKasONOIOTUs
17 Pe3epBHOEBpEMS 1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

13



11 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

3apox/IcHUE U Pa3BUTHE
SBOJTOIIMOHHBIX TPEICTABICHUN
B Onosoruu

MuxkposBoIOLUs U
e€pe3yJIbTaThl

KoanuecTBouacos

Bcero

14

KoHTpoibHbIepadoThI

IMpakTnyecknepadoTbl

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

MaxkpoaBostonuus u
e€pe3ynbTaThl
[IpoucxoxaeHue u pa3BUTHE
JKU3HU Ha 3emJie
[IpoucxoxxnenueyenoBeka —
AHTPOIIOTEHE3

15

10

1.5

DKoJorusi — Hayka o
B3aUMOOTHOUICHUAX OPraHU3MOB
U HAAOPraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenon

0.5

OpFaHI/BMH u Ccp CI[aO6I/ITaHI/IH

SKOJ'IOFI/I}IBI/II[OB n HOHy.]'ISII_II/Iﬁ

1.5
0.5

10

DKOJIOTHUSICOOOIIECTB.
DKOJIOTHUYECKUECUCTEMBI
Buocdepa —
[JI00aJIbHAADKOCUCTEMA

12

0.5

11
12

UYenoBek u OKpykaromascpea

PesepBHOEBpEMs




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5






HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosanyecrBoyacos
DJIeKTPOHHBbIeNU(POBBICOOPA3OBATE
o/ Temaypoka Bce  KourpoabHbiep  IIpakTuyeckuep bLHBIEPECYPCHI
u ro a0doThI a0doThI

| buonorus kak KOMIIJIEKCHas HayKa U KaK |
4acTb COBPEMEHHOI'0 00LIeCTBa

2 JKuBble cucTeMbl U X CBOWCTBA 1

3 YpoBHEBAAOPTaHU3ALUSKUBBIXCUCTEM 1

4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. |
Knerounasteopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas pabora

5 «3y4eHne MeTo10B KIIETOYHOU 1 05
6uonoruu (xpomarorpadus, ’
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»

6 XHUMHUYECKUNCOCTaBKIIETKH 1

7 MuHepanpHble BENIECTBA KIETKH, UX |
Ouosoruyeckas poiib
Opranudeckue BeIecTBa KIETKH —

g 6enku. JlabopaTopnas pabora | 0.5
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO ’
KaueCTBEHHBIX peaKLuii»

9 CgoiicTBa, K1accupuKanys U GyHKIUN |

OEJIKOB




10

OpF AHNYCCKHUCBCIICCTBAKIICTKH —
YIJ1€BOJbI

11

12

13

OpI‘aHI/IquKI/IeBeI_L[eCTBaKHCTKI/I —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJIIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunaTpudocdarsr (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTtonpIcTpyKTYypHOHOHOIOT NI

TuneIkIeTOK. HpOKapI/IOTI/I‘-ICCKaﬂKJIeTKa

17

18

19

CtpoeHue 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas pabora «3yuenune
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBINAIIAPATKIIETKH
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[Tpaktnyeckas pabora «M3yuenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPUH, TIACTUIBI. JlabopaTopHas
pabota «lVccrnenoBaHue mia3Moin3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

—

0.5

21

HemeMOpaHHbIEOpraHOUIBIKIETKI




22

Crpoenue u pyHKUUUSAAPA

23

24

CpaBHUTEbHAS XapaKTEPUCTHKA KIICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMUISIIIUS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabomu3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTATUBHBIN XapaKTep peakiui
KJIETOYHOT'O0 METa00IM3Ma.
JlaGopaTtopHast pabora «3yuenue
(EepPMEHTATUBHOTO PACIICTIIICHHUS
[IEPOKCHJIAa BOJOPOJA B PACTUTEIILHBIX U
JKUBOTHBIX KJIETKAX)

0.5

26

27

benku-akTuBaTopsl U OeNKu-
UHTHOUTOPBI

ABTOTPO(HBIATUIIOOMEHABEIIECTB

28

29

30

dortocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npo1ieccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHBIEe OpraHu3MbL. Bus
6poxxenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JBIXaHUS»

0.5




AdpoOHBIC OPTaHU3MBI. JTaIlbI

31 SHEPreTU4ecKoro ooMeHa
DHeprus MeMOPaHHOTO TPaIueHTa
32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 PeakuumumMarpuyHOrocuHTEe3a
34 Tpa"cKkpunuus — MaTpUYHBIMCUHTES
PHK
35 Tpancnsauus u e€atansl
36 KoaupoBanue amuHokuciot. Ponb
pubocoM B OMOCHHTE3E OeKa
37 Opranusanus reHoma y mpokapuoT u
9YKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TE€HOB y SYKapuOT
Bupycsl — BHEKIIeTOUHBIE (POPMBI
39 YKU3HU U OOJNUTaTHBIC TApa3HTHI. 0.5
[TpakTuueckas pabota «Co3nanue ’
MOJIEJIA BUPYCa»
40 BupycHble 3a001eBaHus Yel0BEKa,
JKUBOTHBIX, PACTCHUN
41 Hanorexuosioruu B 6u0a0ruu 1
METUITNHE
42 JKU3HEHHBINITUKIKIETKH
43 Marpuunsnicunare3 JJHK
Xpomocomsl. JlabopaTtopHas pabota
44 «3yyeHune XxpoMoCcOM Ha TOTOBBIX 0.5

MUKpOIpenaparax»




45

JleJeHueKIeTK — MHUTO3

THIIBI KIIETOK. KapI/IOKI/IHeS U IUTOKHWHEC3.

JlaboparopHas pabota «HabmoaeHue

46 MHTO32 B KJIETKaX KOHYMKA KOPEIKa 05
JyKa (Ha TOTOBBIX MUKpOIIpENaparax)»

47 Perynsuusi>Ku3HEHHOTOLIMKIIAKIIETOK

48 Opranu3MKakeIMHOEIEN0e

49 Tkanu pacrenuil. Jlaboparopnas padota 0.5
«M3y4yeHue TKaHEH paCTCHUIN» ’
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3yuenue 0.5
TKaHel )KUBOTHBIX»
Opransbl. CucTeMbl OPraHoB.

51 JlabopaTtopnast pabora «3yuenue 0.5
OpIaHOB LIBETKOBOTO PACTEHHS»

52 Ornoparenaopranu3smMoB

53 JIBUKEHNEOPTraHN3MOB

54 [Intanneoprann3zMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa yelloBeka

56 JIpIxaHNeopraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
yelioBeKa

58 TpaHcIIOpTBENIECTB Y OPraHU3MOB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMosB




61

3amuTa y OpraHu3MoB

62 NmMmmyHHascucTeMauenoBeka
63 PaznpaxxumocTs u perynsauus y
OpraHU3MOB
64 I'yMopanbHas perymisuus 1 SHIOKpUHHAs
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 DOopMBIPA3MHOKEHUSOPTAaHU3MOB
66 [TonoBoepazmHoKEHUE
67 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 0.5
«M3yueHune CTpOCHHUS MOJIOBBIX KIETOK ’
Ha TOTOBBIX MUKpOTpenapaTax»»
69 WNHauBuayanbHOEpa3BUTUEOPTAHU3MOB
— OHTOTEHE3
70 3aKyagKka OpraHoB U TKaHEU U3
3apO/IBIIIEBBIX JIUCTKOB
Poct u pa3zButne XKUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 0.5
IIPU3HAKOB CXOJCTBA 3apOAbIIIEH
MIO3BOHOYHBIX KHUBOTHBIX)
PasMHOXkeHUE U pa3BUTHE PACTCHUM.
7 JlaGopatopHas paborta «CtpoeHue 0.5
OpraHOB Pa3MHOKEHUS BBICILINX
pacTeHumn»
7 HcTopust cTaHOBJIEHUS U Pa3BUTHUS
TEHETUKU KaK HayK1
74 OCHOBHBIE TTOHATHSI U CUMBOJTBI 0.5




reHetuku. Jlaboparopuas padota
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
pU3HAKOB. MOHOTHOpUAHOE

75 ckpemuBanue. [IpakTrueckaspabora 1 0.5
"N3yueHnnepe3ynbTaTOBMOHOTHOPHIHOTO
CKpelnuBanus y Apo30duibr"

76 L{uToI0THYECKNEeOCHOBEIMOHOTHOPHTHOT |
OCKpEIINBaHUS

77 AHanu3upymomeeckpenuBaHue. |
HenonnoenomunupoBanue
JurubpunHoe ckpenirBaHue.

73 [TpakTrueckas pabota «3yuenue | 0.5
pe3yIbTaTOB TUTHOPHIHOTO ’
CKpEIIUBAHUS Y TIPO30(HUITBD)

79 [uTonornyeckneoCHOBBIIUTHOPUAHOTOC |
KpEIIUBaHU

80 CueruieHHOEHACTIe IOBAaHUETTPU3HAKOB 1

81 XPpOMOCOMHASTEOPUSHACIEACTBEHHOCTH 1

82 I'enetukamnona 1

83 ['enoTUnkakuenocTHasicucTeMa 1

24 I'eHeTH4ECKUIT KOHTPOJIb PA3BUTHS 1
pacTeHui, KUBOTHBIX U YETIOBEKA

85 M3MeHYnBOCTHITPU3HAKOB. |
BuasinzmeHunBoCTH

86 MouukaoHHassu3MEHYMBOCTb 1

87 BapuanvoHHBIN psia U BaprallMOHHAs 1 0.5




88

KkpuBas. JlabopaTopHas paborta
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHueBapuamoOHHOTOpsIa U
BapHUAIMOHHOMKPHUBON»

I'enoTHIIMYECKasIU3MEHUNBOCTb.
KoMOnHaTHBHAsIN3MEHYNBOCTE

&9

MyTanuoHHasi U3MEHYHBOCTD.
[IpakTuyeckas pabora «MyTtaruu y
Tpo30(UIIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTeHETHKA U ATTUT€HOMHUKA
['eneruka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHATTU3
POAOCIIOBHOW

0.5

92

MetoabIiMe THITTHCKONTCHETUKU

93

94

95

3HadeHue MEIUIIUHCKOM T€HETUKU B
NpeaoTBpPAICHHUU U JICHCHUHU
FeHETUUECKHX 3a00JIeBaHMI UeIoBeKa

OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabora «3yueHue
COPTOB KYJbTYPHBIX PACTCHUN U OPOA
JIOMAITHUX KHBOTHBIX)

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METO/IOB CEJIEKIIUN PAaCTEHUII»

0.5

0.5

96

JlocTr>KeHMs CeJIeKIMN PACTEHUN 1




*KHUBOTHBIX. [IpakTHyeckaspabora

«ITpuBHBKapacTeHUI»

97 CoxpaHeHnue, U3y4eHue u
MCII0JIb30BaHUE T€HETUUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OcHOBHBICHATIPABICHUSCUHTETHUECKOIO |
MOJIOTUU

10

0 XpOMOCOMHAsI U T€HHAAUHKEHEPUS 1

10

) MeauiuHCcKneOnoTeXHOIOTUN 1

10 PesepsHbiit ypok. IloBTOpenue, |

2 0000111eHIEe, cHUCTEMaTH3AIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOTPAMME




11 KJIACC

Ne KosmnuecTBovacos
DJIeKTPOHHBbIeHU(POBHICOOpa3OBaTEIb
o/ Temaypoka Bce  KonrtpoJbHbiep IIpakTuyeckuep o ——
o ro a0oThbI a00ThI
1 OpomounonHasteopus Y. lapsuna 1
) JIBM>KyIIMe CUIIbl 3BOJIIOLIMY BUJIOB |
o Y. Jlapsuny
Bbopn0Oa 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
otbop
4 DopMUPOBAHUECHHTETUYECKONUTEOPH |
MABOIIIOLIUU
5 DTarbl HBOIIOIIMOHHOTO MPOoIecca: |
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIUS
6 [Monmynsums — |
3JIeMEHTapHasieIMHULAIBOJIIOLIUN
3aKOH r€HETHYECKOTO PaBHOBECUS
JUx. Xapnu, B. Baiin6epra.
7 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
W3MEHYUBOCTH Y 0COOEH 0JIHOTO
BUJIa»
8 DnemMeHTapHbIe(HAKTOPBIIBOIIOIIH 1
9 Dddext ocHoBarens. dpdext !
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30n0mumu nonyssumii: |
reorpaduyeckas, OnoJIorudecKas




11

EctectBenHsbIit 0oTOOp —
HANPABJISIFOIIUN (aKTOpP IBOIIOIUH

12

13

14

[TonoBoiioT60p 1

[Ipucnoco0aeHHOCTh OPraHU3MOB

KaK pe3ysbTaT MUKPOIBOIIOIUH.
JlaGopaTopHas padota «3ydeHue 1
apoMop(}030B U HUIMOAAANITAUH Y
PaCTEHUN U KUBOTHBIX)»

[Tpumepb! pUCTIOCOOICHHH Y
OpraHu3MoB: Mopdoiornieckue,
¢dusnonornueckue, ONOXMMUICCKHE,
MOBEJICHUECKUE.
Jlaboparoprasipabora
«[IpucrocobaeHUSIOPraHM3MOB U
HMXOTHOCUTEIHHAALIEIECO00Pa3HOCTh
»

0.5

0.5

15

16

17

Bun, ero kpurepuu u CTpykTypa.
JlaboparopHnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

CrpykrypaBuna 1
BunoobpazoBanuekakpe3yabTaTMUKD
03BOJIIOLIUHT

0.5

18

19

CBSA3bMUKPOIBOJIIOIUN U
SMUJAEMHUOIIOTU

MakposBonronus.
[TaneoHTOIOrNYECKHE METOBI 1
U3Yy4YEeHUs IBOJIOLUN




BuoreorpaduieckueMeTopIn3ydeHH

20
SI9BOJTFOLIUN
OMOpHOJIOrHuecKue u
21 CpaBHHUTEIHHO-MOp(doIornueckue
METO/bl U3YUYEHUS IBOJTIOLIUN
MonekynsipHO-TeHETHUECKHE,
22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE
METO/Ibl U3YUYEHUS IBOJTIOIIUN
23 OO01mKe3aKOHOMEPHOCTHIBOJIOITIH
AnanTuBHas paauanus.
24 HepaBHOoMepHOCTH TEMIIOB
SBOJTIOLIUU
25 HayuHble runoressl NporCX 0K ISHUS
KU3HU Ha 3emiie
26 JloHayuHbI€ MPEACTABICHUS O
3apOXKICHUH KU3HU
7 OCHOBHBIEITATBIHEOPTAHUUECKOUIBO
JIFOTIH
28 I'mnores3pI3apoKACHUSKU3HI
Ucropus 3emnu 1 MeToab! €€
29 uzyuenus. JlaboparopHas paboTa 0.5
«M3ydeHne 1 OnrMcaHne NCKOMaeMbIX '
OCTAaTKOB APEBHUX OPTaHU3MOBY»
30 HauanpHbI€dTaIBIOPraHUYECKONIBOIT
FOTTIH
31 OBONIOIUADYKAPUOT
3 OCHOBHBIE 3TaIbl YBOJIIOIUN 0.5

PaCTUTCIILHOTO MUpPaA. HpaKTI/I‘ICCKaSI




pabora «3ydenne ocoOeHHOCTEH
CTPOCHHS PACTEHUH Pa3HBIX
OT/ICJIOBY

OCHOBHBIC 3TAIIBI 9BOJJIOINHA

33 KUBOTHOTO MUpa
DBOJIOIUS )KUBOTHBIX.

34 [IpakTrueckas padota «3ydeHue 0.5
0COOEHHOCTEH CTPOCHHS '
MMO3BOHOYHBIX )KHUBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3eMJIe 10 3paM U
nepuoam

36 MaccoBble BBIMUPAHHS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN IKOTOTHYECKUN
KPHU3HUC, €ro 0COOEHHOCTH

38 CoBpeMeHHAsICUCTEMAOPTaHUYECKOT O
MPOILIIOTO

39 OCHOBHBIECUCTEMATUYECKUETPYIIIIHIO
praHu3MoB

40 AHTpONOJIOTHSI — HAayKa O YEJIOBEKE

A1 PazButue npencrasnenuii o
MPOUCXOKACHUH YETIOBEKA
Mecto 4enoBeka B cucTeMe
opranuueckoro mupa. JlabopatopHas

42 pabora «3ydeHue ocobeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeIOBeKa,

CBSI3aHHBIX C TIPSIMOXOXKICHUEM)»

43 JIBH>KYIIMECUIIBIAHTPOITOT€HE3a




CoOoTHOIIEHME OUOJIOTHYECKUX U

44 COIMATBHBIX (haKTOPOB B
aHTPOIOreHe3e
45 OcCHOBHBIECTaIMMAHTPOIIOTEHE3a
46 [Taneorenerrka u NajeoreHOMHUKa
47 DBOJIOLUSICOBPEMEHHOT 0UEJIOBEKa
UYenoseueckue pacel. [Ipaktrudeckas
48 pabota «3ydueHne KOIOrHueCKux 0.5
azanTanui 4eJI0BeKay
49 Mesx M CIUTUTMHAPHBIEMETOILIAHTPO
MOJIOTUU
50 3apoxaCHUE U Pa3BUTHUEIKOJIOTUN
Mertoapl skosoruu. JlaboparopHas
51 pabota «/3y4yeHre MeTO/10B 0.5
9KOJIOTMUECKUX MCCIIEA0BAHUI»
5 3HaueHUE 3KOJOTUYECKUX 3HAHNUN
JUIS 4eJIOBEKa
53 DKoJ0rn4ecKrePaKTopsl
Abuotnueckue akropsl. CBeT Kak
9KOJIOTHYECKUH PaKTop.
54 JlaGopatopHnas pabota «BeisiBieHue 0.5
MPUCTIOCOOTIECHUI OPraHu3MOB K
BIIUSTHUIO CBETa»
AbunoTtnueckue GpakTopbl.
TeMmeparypa Kak 3KOJIOTHYECKUI
55 ¢axrop. JlabopaTopHas pabora 0.5

«BoigBnenue npucnocodieHnit
OpPTaHU3MOB K BITUSTHHIO




TEMIIEPATYPbI»

AbuoTtndeckue (hakTopbl. BiaxxHocTsh
KaK 9KOJIOTUYECKHUI (PakTop.
Jlaboparopnas pabota

56 1 0.5
«AHATOMHYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHUS»

57 Cpenplo0uTaHusIOpranu3MoB 1

58 buonornueckuepuT™Mbl 1

59 XKuzHeHHBIEPOPMBIOPTAHU3MOB 1

60 buotnueckuedakTops 1
3HayeHne OMOTUYECKUX

61 B3aUMOJICCTBHI 1JIst |
CYILIECTBOBAHUSI OPTaHU3MOB B CpeJIe
oOuTaHus

& DKOJIOTHYECKUEXAPAKTEPUCTUKHUTIONY |
TSN
OcCHOBHBIE TOKA3aTENN MOMYJISALNN:

63 YHCIIEHHOCTD, IIJIOTHOCTb, 1
BO3pAacCTHAs U MOJIOBasi CTPYKTypa
OcCHOBHBIE TOKA3aTENN MOMYJISALNN:

64 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEpPTHOCTh, MUTPALIUN

65 DKOJOTrHYeCKasICTPYKTYpanonysiu 1
"

66 JlnHamuka nonyssuuu u eé 1
perymsus

67 KpuBsble pocta uncieHHOCTH 1




MOMyJIAIHH. KpI/IBbIC BbDKUBAaHUSA

DKoJIOrHYecKasi HUAIIA BUJIA.
Jlaboparopnas pabota

68 . 0.5
«[Ipucrocobnenns ceMsiH pacTeHHi
K pacceieHuo»

69 Bunkakcucremanonymiasiuii

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpalUi KUBOTHBIX

71 Co00111€cTBOOPTaHU3MOB —
OnoIIeHO3

72 DKOCHUCTEMaKaKOTKPBITACUCTEMA

7 Kpyrosopor BemecTs 1 NOTOK
SHEPIUU B IKOCUCTEME

74 OCHOBHBIENIOKA3aTEIUIKOCUCTEMBI

75 DKOJIOrH4eCKHEeTUPaMUIbl

76 N3MeHeHnscoo0IiecTB — CyKIECCUU
[TpupoHbIE 3KOCHCTEMBI.

77 DKOCHCTEMBI 03€p U PEK.
DKocHCTeMBIMOpEI U OKEaHOB
[IpupoHBIE 3KOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
MyCTHIHB

79 AHTPOMOT€HHBIEIKOCUCTEMBI
VYpb6oskocucremsl. [IpakTrueckas

80 pabota «/3yueHue u onucaHue 0.5
ypOOIKOCUCTEMBI»

81 3aKOHOMEPHOCTH (OPMUPOBAHUS

OCHOBHBLIX B3aNMOJICHCTBHH




OpraHnu3MoOB B 9KOCUCTEMAX

MexaHu3MEI BO34EHCTBUS
3arpsi3HEHUH pa3HbIX TUIIOB HA

82 CyOOpraHu3MeHHOM,
OpPTraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buochepa —
obmieriaHeTapHas000I09Ka3eMITH

24 Yuenue B. U. Bepnaackoro o
ouocdepe

25 3aKOHOMEPHOCTHCYIIIECTBOBAHUAONO
cepsl

26 KpyroBopoTs! BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI

37 3oHanbHOCTH OuOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToliuuBocThOnOCHEPHI

29 DKOJIOTHYEeCKHE KPU3UCHI U UX
MIPUYUHBI

90 BozaeiictBuedenoBekanabuochepy

91 AHTpONOreHHoe BO3/1eHCTBIE Ha
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpananpupo/sl

93 OCHOBHBIE TIPUHIIHITEI YCTOHYHUBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParmonanbHo€e MpUpoI0N0Ib30BaHNe

94 Y COXpaHEHHE OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




O000111eHIE IO TEME

95 N 1
«MHUKPOIBOJIONHS U €€ PE3yIbTaThD»

96 O06o001IeHne 110 TEME !
«Makpo3BOIIOIUS U €€ Pe3yIbTaThD»
O06o006meHue 1Mo TeMe

97 «IIpoucxoxaeHue u pa3BUTHE KU3HU 1
Ha 3emie»

O00011IeHIE IO TEME

98 «IIpoucxoxneHue yenoBeka — 1
AQHTPOIIOTCHE3»

O06001eHne 10 TeMe «DKOJIOTHUS —

99 HayKa O B3aUMOOTHOIIEHHUAX 1
OpraHU3MOBY

100 O6o06menne o Teme «OpraHu3mMbl U !
cpena OOuTaHMS

101 O0600meHue 1o Telee «IKojorus !
BUJIOB U TTOMYJISIHII»

102 O600mmenue mo Teme «buocdepa — |
rio0abHas SKOCHCTEMa»

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




Becenosa Onbra Ane

RU, @U=anpextopy O="I'60Y COLL No.1 ""
pa3g@aTe sk eHTp"" ¢c. CeprmeBck”,
=Becernos AnekcaHapoBHa,
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