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[Mpumepnass pabouass mporpamMma cpeaHero oOmero o0pa3oBaHHs IO
Ouosornu (6a30BBI YPOBEHB) COCTAaBIICHA Ha OCHOBEe DeepayibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O06 obOpazoBanun B Poccuiickoii @eﬂepaunn»l,
@enepanbHOrO  TOCYIApCTBEHHOrO 00pa3oBaTENbHOTO CTaHIapTa CPEJHEro
obmero o6pasoBanns’, KOHIENIMM TperojaBaHMs yd4eOHOTO —MHpenMeTa

«BI/IOJ'IOI"I/I}I))3 M OCHOBHBIX MOJIOKEHUM HpI/IMepHOﬁ nporpaMmbl BOCHI/ITaHI/IH4.

[NHOACHUTEJIBHAA 3AIIMCKA

I[Ipu pa3paboTke MmaHHOH NPOTPAMMBI TEOPETHUYECKYI0 OCHOBY IS
OIIpeZIeIeHUsI TTOIX0/I0B K (DOPMUPOBAHHUIO COJEPKAHUS Yy4eOHOro mpeaMera
«bronorus» cocTaBMNM: KOHIENTyaidbHbIE THonokeHns CraHmapra o
B3aHMOOOYCIIOBIIEHHOCTH 1IIeJIeH, COJAEpXaHUs, pPEe3yJbTaTOB OOYy4YECHUS W
TpeOOBaHUII K YPOBHIO IMOJTOTOBKM BBITYCKHHUKOB, IOJIOKEHHUS 00 0OMIHX
HEeNsIX M NPHHIMIAX, XapaKTePH3YIONINX COBPEMEHHOE COCTOSHHE CHCTEMEI
COO B Poccuiickoii @Denepaunu, a TaKKe MOJIOKEHHS O crenupuxe
Ouosioruu, e€ 3HAUCHHMM B MO3HAHUHU JKUBOW NPUPOABI M OOecIeyeHHU
CYIIECTBOBaHMS  dYejoBedeckoro  obmectBa. CoriacHo  Ha3BaHHBIM
MIOJIOXKCHHUSM OIPE/ICICHBI OCHOBHBIC (DYHKIIUHU MPOTPaMMBI U €€ CTPYKTypa.

[Mporpamma naér npeacTaBiIeHHEe O LEsIX, 00 o0mel cTpaTernu ooydeHus,
BOCIIMTaHMSA M Pa3BUTUSA OOYYAIOIIUXCS CpeICTBAaMM y4eOHOTO IpeaMeTa
«buonorusay»; ompepenser o0sg3aTeIbHOE IPEIMETHOE COAEPXKAHHE, €ro
CTPYKTYpY,  paclpeieleHHe 1o  pasJelaM/TeMaM,  PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCT, ~ U3Y4YEHUs]  y4eOHOro  MaTepuana C  y4éToM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKH 00pa30BaTENbHOTO
npolrecca, BO3pacTHBIX ocoOeHHocTed oOywarommxca. B mporpamme Taxske
yunTsBatoTcsi TpeOoBaHUS K IIAHUPYEMBIM JINYHOCTHBIM, METaIlPeIMETHBIM
U TIPEJMETHBIM pe3ysbTaTaM oOydeHUs B (OPMHUPOBAHHHM OCHOBHBIX BHIOB

! ®epepanshpii 3axoH or 29.12.2012 Ne 273-®3 (pem. ot 16.04.2022) «O6
oOpazoBanuu B Poccuiickoit denepannuy.

2 OdenepanbHBI TOCYAApPCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CPEAHEro OOIIero
obOpazoBanust (yrBepknéH Ilpukazom MuHncTepcTBa 00pa3oBaHHA U HayKH
Poccuiickoit ®eneparmu ot 17 mas 2012 1. Ne 4130, pen. ot 12.08.2022).

®  Kommenmus NperoiaBaHus  y4eOHOTO npenMera «buomnorus» B
ob1ieoOpa3zoBaTeNnbHbIX — opraHu3aimsax Poccuiickoit  ®enepanun, peatn3yomnX
OCHOBHBIE 00pa3oBaTelbHBble MporpaMmbl (omoOpeHa pemieHHeM (derepaabHOTO
y4eOHO-METOIMIECKOro O00beAnHEeHHsT Mo oO0IeMy 0o0pa30BaHHIO, MPOTOKON OT
29.04.2022 Ne 2/22).

* Ilpumepuas nporpaMma BocIHTaHHS (OZOBPEHA pelIeHHeM (enepanbHOro yueGHo-
METOAMYECKOTO 00BEeTUHEHHS 0 00ImeMy oOpa3oBaHu0, poTtokon ot 02.06.2020 Ne
2/20).



yueOHO-TI03HABATEIbHON e TEIbHOCTH/y4eOHbIX AEHCTBUI 00ydJaromuxcs 1o
OCBOCHHIO COJIEPKaHUS OUOJIOTHIECKOTO 00pa3oBaHusl.

B mporpamme yge6HOTO Tpeamera «buonorus» (10—11 xiraccer, 6a30BbIi
YPOBEHb) pEaNn30BaH NPUHLMUI TPEEMCTBEHHOCTH B HW3YYEHUHM OWOJIOTHH,
Omaromaps WeMy B HEHW NpocMaTpWBAaeTCs HANPABICHHOCTh HAa pPa3BUTHE
3HAHMH, CBSI3aHHBIX c (hopmupoBaHnEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, LIEHHOCTHBIX OPHEHTAIMH JIMYHOCTH, DKOJOTHYECKOTO
MBIIUICHHUS, MPEACTAaBICHUH O 3Z0poBOM oOpa3e XKM3HH W OepeKHBIM
OTHOILLIEHHEM K OKpyXxaromed npuponHoil cpene. Iloatomy Hapsany c
n3ydeHneM OO0IMIe0NOIOTHIECKUX TEOPUH, a TaKXKe 3HAHUI O CTPOCHUH JKUBBIX
CHCTEM pa3HOTO paHra W CYIIHOCTH OCHOBHBIX IIPOTEKAIOMHUX B HHUX
MPOLIECCOB, B MPOrpaMMe YJEJICHO BHUMaHHE HCIOJIb30BAHHIO TOJIyYEHHBIX
3HAHWI B TIOBCEJHEBHOM JXU3HHU U PEIICHWS NPHUKIATHBIX 3a7ad, B TOM
quciie: NpoQUIAKTUKY HACIIEJACTBEHHBIX 3a00JIEBaHUI 4YeJIOBeKa, MEIHKO-
T€HETHUYCCKOI'O KOHCYJIbTUPOBaHUA, 000CHOBaHUSI 3KOJIOTNYECKHU
1enecooOpa3HoOro MOBENCHHUS B OKpPY)KAIOIIEH MPUPONHOU cpene, aHalM3a
BJIIMSIHUS XO3SHMCTBEHHOM JACATCIBHOCTH YCJIOBEKA Ha COCTOSIHUC MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCHJICHHE BHUMAaHHUS K  TPUKIaTHOU
HaIpaBIEHHOCTH  y4eOHOro  mpeamera  «bHoOJOTHA»  MPOIMKTOBAHO
HEOOXOMMOCTBIO 00ECIICUSHHS YCIIOBUH JJIsl PEILICHUs] OJTHOI M3 aKTyalbHBIX
3amad IIKOJEHOTO OWOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas Ipeanojaract
dbopMupoBaHre |y  OOy4arOIIUXCsS  CIIOCOOHOCTH  aJalTUPOBAThCA K
M3MEHEHMSIM JUHAMHYHO Pa3BHBAIOIIET0OCS COBPEMEHHOTI'O MUPA.

JanHas mporpamMMa SBIIETCS OPHEHTHPOM IS COCTABIICHHS pabodmx
porpamMM,  aBTOPbl  KOTOPBIX ~ MOTYT  IPEIJIOXKHUTb  CBOHM  BapuaHT
MOCIICIOBATEIFHOCTH H3YUCHUSI M CTPYKTYPHI y4eOHOTO MaTepuaia, CBOE BUIICHUC
nyTelt popmupoBanus y oOydarommxcst 10—11 KiaccoB mpeAMETHBIX 3HAHHH,
YMEHUI U CHOCOO0B y4eOHOU JeATeNTbHOCTH, a TaKKe METOJUUECKUX PEHICHHMA
3aj1a4 BOCIIUTAHMS U Pa3BUTHSA CPEICTBAMHU yueOHOTo peamMera «bromorus.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«BNOJIOI' US»

VYueOHbiii npenmet «buosorusi» B cpepiHeM o01ieM 00pa30BaHUK 3aHUMAET
BaxHOoe Mecto. OH obecrnieunBaer (QopmupoBaHne Yy OOydaromuxcs
MPEICTaBICHNI 0 HayYHOH KapTHHE MHpA; paciupseT u 00o0IaeT 3HaHUA O
KUBOU IIPUPOJAE, €€ OTIMUUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHu3aluu U
SBOJIIOLUM; CO3MaET YCIOBUS I HO3HAHUA 3AKOHOB JKUBOW IPUPOJEI,
@opmuposanus (YHKIMOHAIBHON T'PaMOTHOCTH, HAGLIKOG 3I0POBOTO U
Oe3omacHoro o0Opas3a KH3HH, O3KOJIOTHYECKOTO MBIIUICHHUS, IIEHHOCTHOTO
OTHOIIEHHUS K )KUBOH IPUPOJIE U YEIOBEKY.



Bonbimoe 3Hayenue y4eOHBIH npenmer «bHONOTHS» HMEET Takxke s
peIICHHS] BOCHHTATENBHBIX M PAa3BUBAIOIIMX 3alady CpexHero oOIero
oOpa3oBaHms, conHanm3anuyd  oOydarommxcs.  M3ydenme — Omomoruu
obecrieunBaer  ycnoBusi i (OPMHPOBAHUS  HMHTEIUICKTYalIbHBIX,
KOMMYHUKAIMOHHBIX ¥ HH)OPMAIIMOHHBIX HABBIKOB, SCTETHYECKOH KYJIbTYPHI,
CIOCOOCTBYET HMHTErpalliy OMOJIOTMYECKUX 3HAHMW C INPEACTAaBICHUSMH M3
JIpYrux y4eOHBIX MPEIMETOB, B YacTHOCTH, (U3MKH, XMMHUU U reorpaduu.
HasBaHHBIC MOJIOKEHUs O NpeJHA3HAYCHUH ydeOHoro npeamera «buosorus»
COCTaBWJIX  OCHOBY Ui  ONpEJAENEHHs IIOAXOJOB K  OTOOpYy W
CTPYKTYPHPOBAHHIO €0  COIEPXKaHMs, IPEACTABICHHOIO B  JAHHOM
nporpamme.

Ot6op conepkanus yyeOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBIIEH ¢ MO3ULHUHA KyJIbTypOCOOOPa3HOTO IOAXOAa, B COOTBETCTBHH C
KOTOPBIM 06yqa}ouudecsl JOJDKHBI OCBOUTH 3HAHUA U YMCHHA, 3HAYUMBIC JJId
(dhopMupoBaHUs OOIICH KYyJIbTYPBI, ONPEACIAIONIME aJCKBATHOC IMOBEICHHC
YeloBeka B OKpYXKAIOIIeH TNPHPONHOH cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM XU3HHU U MpaKkTH4eckoil nestenpHOcTH. Oco0oe MecTo B 3TOH
CHCTEMe 3HaHUI 3aHUMAIOT JJIEMEHTHI COJICPKaHusl, KOTOPBIE CITy)KaT OCHOBOI
Ut OPMHUPOBAHUS NPEACTABICHUNA O COBPEMEHHOI eCTeCTBEHHO-HAYYHOH
KapTUHE MHpa U HEHHOCTHBIX OPHUCHTALUAX JIMYHOCTH, CHOCO6CTByIOIlII/IX
TryMaHH3alul OHOJOTHYECKOro 00pa3oBaHusL.

CTpyKTypHpOBaHHE COJIEpXKaHUs Y4eOHOro Marepuaia B IpOrpamme
OCYLIECTBJIIEHO €  y4éTOM IPUOPUTETHOTO  3HAYEHHUs 3HAHUK 00
OTJINYUTENBHBIX ~ OCOOCHHOCTAX JKMBOH IpPUPOIBI, O €€ ypOBHEBOIl
OpraHu3aIlii U JBOJIONKU. B COOTBETCTBHH C 3THM B CTPYKType Yy4eOHOro
npeaMeTa «BHONOTHSA» BBIIENCHBI CICAYIOLIME COJCPKATEIbHBIC JIMHHU:
«buomoruss kak Hayka. MeTomsl HaydyHOro mO3HaHUS», «Kierka Kak
Ouonoruyeckas cucremMa», «OpraHu3M Kak OHOJOTHYECKas CHCTEMay,
«CucreMa M MHOrooOpasue OpraHHYEeCKOro MHpa», «IBOJIOLHS KUBOM
IPUPOABIY, «IKOCHCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

HEJN U 3A0AYU YUEBHOTI'O ITPEAMETA «BUOJIOT' U S»

ens u3yyenus: yuebHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHNE OOYYalOU[UMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBHON
OpraHM3allMid >KMBBIX CHCTEM pa3HOIO paHra W TNpHOOpeTeHHne YMEeHHH
MCIIONIb30BaTh 3TH 3HAHMS JUIS TPAMOTHBIX JICHCTBUH B OTHOIIEHHH OOBEKTOB
’KUBOW TIPUPO/IBI U PEILICHNUS PA3INUHBIX )KU3HEHHBIX POOJIEM.

HocTtmxenne ey u3ydeHust ydeOHoro npenMera «buonorus» na 6a3oBom
YpOBHE 00€CIIeUNBACTCS PEIICHUEM CJIETYIOIINX 3a0ay.
OCBOGHHE OOYYalOIUMHUCS CHCTEMbl 3HaHWII O OHOJIOTHYECKHX TEOPHsIX,

YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIOTE3aX, MPaBUIIAX, CITy>KalluX



OCHOBOW st (pOpMHUpOBaHMS NPEACTABICHUH O €CTECTBEHHO-HAYYHOH
KapTHHE MHpA; 0 METOJaX HAYYHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uu 1
0COOCHHOCTSAX KHUBBIX CHCTEM PAa3HOTO YPOBHS OPTaHW3AINH; BHITAFOITHXCS
OTKPBITHSIX ¥ COBPEMEHHBIX HCCIIEI0BaHUIX B OMOJIOTUH;

(opmMupoBaHHe y OOYYaIOUIMXCS II03HABATEIBHBIX, HWHTECIUICKTYaJTbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoLiecce aHaNIN3a JaHHBIX O IYTAX Pa3BUTHUSL
B OMOJIOTMU HAYYHBIX B3IJIAJ0OB, MJECH M MOJXOJOB K M3YYEHHIO KHBBIX
CUCTEM Pa3HOT'0 YPOBHSI OpraHUu3allu;

CTaHOBJIEHHE Yy OOydJaromuxcsi OOIeH KynbTypbl, (YHKIHOHAIBHOM
TPaMOTHOCTH, pa3BUTHE YMEHHH OOBSACHATHP W OICHUBATh SBICHUSL
OKpYXarolero Mupa *HBOW INPUPOJbl HA OCHOBAHHWU 3HAHUI U OIBITA,
MOJYYSHHBIX MIPU U3YYEHHN OUOJIOTHH;

(¢opMupoBarre y O0OydYalONIMXCS YMEHHHA WUIIOCTPUPOBATh 3HAYCHHE
OMoNIOTHYEeCKUX 3HAaHUM B MPAKTHYECKOH JesITEeNbHOCTH YeJIOBeKa,
pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUi u
arpoOHOTEXHOJIOT HIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIIOBEKOM >KHBOM
TIPUPOABI, HEOOXOIUMOCTH OEpeKHOTO OTHOUICHHS K HEH, COOIIOIeHUS
STHYECKUX HOPM IIPH MPOBEICHIH OHOJIOTHICSCKAX UCCIICIOBAHMIA;

OCO3HaHHE LIEHHOCTH OWOJOrMYECKHMX 3HAHMW JUISi TOBBILICHUS YPOBHS
9KOJIOTHYECKOH KyNbTYpHI, s (OpMUPOBAaHHSA HAYIHOTO MUPOBO33PEHIS,

IIPUMEHEHUE NPHOOPETEHHBIX 3HAHUN U YyMEHHUH B OBCEAHEBHOM *KU3HU AJISA
OLICHKH IIOCJIIEACTBUM CBOEH  JEATENBHOCTH IO OTHOLICHUI K
OKpyXXalomel cpexe, COOCTBEHHOMY 3I0pPOBBIO; OOOCHOBaHHE U
coOroIeHIEe Mep IPOPHUIAKTHKH 3a00ICBaHHUI.

MECTO YUYEBHOI'O ITPE/IMETA «bMOJIOI'US1» B YHEBHOM
IIJTAHE

B cucreme cpennero obmero obpasoBaHusi «buonorus», m3ydaemas Ha
6a30BOM ypOBHeE, BISETCS 0053aTEIBHBIM YUeOHBIM NTPEIMETOM, BXOISAIIAM B
COCTaB NpeAMETHOH oOpa3oBaTenbHOW oOsacTn «EcTecTBeHHBIE HAYKH».
Y4eOHBIM IUTaHOM Ha e€ W3ydeHHe OTBeACHO 68 y4eOHBIX JacoB, o 1 gacy B
Henmemo B 10 m 11 xmaccax cooTBeTcTBEeHHO. lIpenycMOTpeHHBIH mpH 3ToOM
pe3epB CBOOOAHOTO Y4eOHOTO BPEMEHH PEKOMEH/YETCsl HCIIONb30BaTh IS
MOBTOPEHUS U 3aKpEIUICHHs MaTepuana, a Takke peduexcuu.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O ITIPEIMETA «BHOJIOI'US»

Cornmacao ®I'OC COO, ycranaBiauBaloTcs TpeOOBaHMS K pe3yJibTaTam



OCBOCHHUS 06y‘{aIOHII/IMI/IC5I nporpaMm CpE€aHCTO 0611161"0 06pa30BaH1/1${:
JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbI

B CTPYKTYPEC JMYHOCTHBIX PE3YJILTATOB OCBOCHUA MPEAMETA «buonorus»
BBIACJICHBI ciaeayromue COCTaBJIAIOIIUC: OCO3HAHUe 06y‘-IaIOHII/IMI/ICH

poccuiickoi rpaKJaHCKOU UJAECHTUYHOCTH
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTCIBHOCTH U CaMO-ONPEACICHUIO;
Hanuyue Mmomusayuu K 00y4ueHHIO OHOJIOTHH;

yenenanpasieHnoe paszeumue BHYTPEHHUX yOECKACHHH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHX TPAAMLMHA pa3BUTHsI OHOIOTHYECKOTO
3HAHHSA; 20MOBHOCMb U CHOCOOHOCMb O0YYAIOMNXCS PYKOBOACTBOBATHCS B
CBOEH [EsATEeIbHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTaHOBKAaMH, MPUCYIIHMU
cucTeMe  OMOJOrM4ecKkoro  oOpa3oBaHHS;  Haauyue  SKOJIOTMYECKOTO
npasoco3Hanusl, CROCOOHOCMU CTaBUTh LIEJN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JImuHOCTHBIE pe3yIbTaThl OCBOCHUS IpeaMeTa «bHoIorus TOCTUTalOTCs B
eIMHCTBE Y4YeOHOM M BOCIMTATENHFHOH MHEATEIHBHOCTH B COOTBETCTBHUH C
TPaJULMOHHBIMA POCCHMCKMMU COLUOKYIBTYPHBIMU, HCTOPUYECKUMU U
JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, NPUHATHIMH B OOILECTBE MpaBHIaMHU
M HOpPMaMH TIOBEICHHS M CIIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHM,
CaMOBOCIIMTaHUA W  CAMOPA3BUTHUS, PpA3BUTHS BHYTpEHHEH MO3ULIHU
JMYHOCTH, NMAaTPUOTHU3MA, YBAXEHHSA K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY
Tpyla ¥ CTaplieMy IIOKOJICHHIO, B3aUMHOTO YBAXKCHHUS, OEpEXKHOTO
OTHOLICHMUA K KYJIBTYpPHOMY HACIEIUIO M TPaJUIUSIM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickoit @denepanuu, npupoie U OKpyx arolien cpene.

JInaHOCTHBIE pe3ysbTaThl OCBOCHUsT ydeOHoro mpenmera «buomorus»
JODKHBl ~ OTpakaTb ~ TOTOBHOCTH U CIOCOOHOCTb  OOYYalOIIMXCS
PYKOBOZCTBOBAThCSI  C(POPMHUPOBAHHON BHYTPEHHEH MO3MIHMEH JHMYHOCTH,
CHCTeMOW IIEHHOCTHBIX OpHEHTAIWii, MO3WTHBHBIX BHYTPEHHHX YOeXIeHUH,
COOTBETCTBYIOUIMX  TPAJMIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOLIecTBa,
paclipeHHe >KH3HEHHOIO OIbITA K OMNbITa JAESATENbHOCTH B IpOLECCE
peaiu3alii OCHOBHBIX HAIPABJICHUWII BOCIMTATEIBHOW AEATEIHHOCTH, B TOM
4lClIe B 9aCTHU:

1. I'paxcoanckozo ocnumanusi:

c(OPMHUPOBAHHOCTh TPAXKJIAHCKON MO3UIIMK 00YYArOIIErocs] KaK aKTHBHOTO M
OTBETCTBEHHOT'O WIEHA POCCUIICKOro O0IIECTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH, YBaKeHNE 3aKOHA
1 TIPaBOIIOPSI/IKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIIEHOCTH IPH CO3IaHUH YIEeOHBIX
MPOEKTOB, PELIEHHHM YYEOHBIX M II03HABATEJBHBIX 337ad, BHITOJHEHUH



OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OTIPEAEATH COOCTBEHHYIO MO3HIUIO M0 OTHOIICHHUIO K SABICHUSIM
COBPEMEHHOM KU3HU U OOBSACHATD €&

YMEHHE YYHTHIBaTh B CBOMX AEHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJCHCTBHS JIIOAEH ¢ pasHBIMH YOEXKICHUSIMH, KyJIbTypHBIMU
LEHHOCTSMH U COLMAIBHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIpOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATENbCKUX 33ad, YBaKHUTEIbHOE
OTHOIIIEHHE K MHEHUIO OMIIOHEHTOB NPH 00CYXICHUH CIIOPHBIX BOIIPOCOB
OHMOJIOTHIECKOTO CONNEPIKAHMS;

TOTOBHOCTB K TyMaHHTapHOH 1 BOJOHTEPCKOM JIESITENEHOCTH.

2. [lampuomuuecko2o 60CnumManus’

c(OPMUPOBAHHOCTh POCCUICKOW TPaXKTAaHCKOH MIICHTUYHOCTH, MaTPUOTH3MA,
YBa)K€HUsI K CBOEMY HapoOIy, YyBCTBa OTBETCTBEHHOCTH mepes PoanHoM,
TOPAOCTH 3a CBOH Kpail, cBOXO PouHy, CBOH S3bIK U KyJbTYPY, IIPOLLIOE U
HaCTOsAIIEe MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOILIEHHE K NMPUPOJHOMY HACIEIUIO U MaMATHUKAM MPHPOJBL;
JoctuxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
CIIOCOOHOCTh OIIGHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTaHOBICHHE W
pa3BuUTHE OMOJIOTHH, TOHUMAHUE 3HAUCHH OMOJIOTHHU B IIO3HAHUH 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO O0IIECTBA;

uneitHas yoexIEHHOCTh, TOTOBHOCTh K CIYK€HHI0O OTEYecTBY M €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAbOY.

3. Ayxo6Ho-HpascmeeHHo20 60CNUMAHUA'

OCO3HaHUE JyXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHUTYAallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPALHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIAZa B IOCTPOCHUE YCTOHYHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMUTEINISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOT'O MPUHATHUS LIEHHOCTEW CEMENWHON W3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu.

4. Dememuuecko2o0 60CNUMAHUA

3CTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas 3CTETHKY ObITa, HAYy4HOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHH;

MOHUMAaHKE 3MOIIMOHATIBHOTO BO3/ACHCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBID&)KEHUIO B Da3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IIPOSABJISATH KA4ECTBA TBOPUYECKOM JINYHOCTH.

5. Qusuyecko2o 80CNUMAaHUs.
MMOHMMAaHUE U pean3aIus 3J0pOBOTo U 0€30MacHOTO 00pasa KU3HH (310pOBOE



MHTaHUE, cobIroeHne TUTHEHUYECKUX MpaBuUII u HOPM,
cOalaHCUPOBAHHBIM PEXXUM 3aHATHA M OTHbIXa, PEryJsapHas Qu3ndeckas
AKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3HYECKOMY U IICHXHYECKOMY 3I0OPOBBIO;

NMOHUMAaHWE IIEHHOCTH TPaBWJI HHIWBHAYaJbHOTO W  KOJUIEKTUBHOTO
06e30MacHOr0 MOBEACHHS B CUTYalUAX, YTPOKAIOMINX 3I0POBBIO U KU3HU
JIIOJIeH;

OCO3HaHWE TIOCJIEACTBUN W HENPHATHE BPEAHBIX NPHUBBHIYCK (yrmoTpeOieHus
aJIKOTOJIsl, HAPKOTUKOB, KypeHHs).

6. Tpyoosoeo eocnumanusi.

TOTOBHOCTB K TPYJy, OCO3HAHHE IICHHOCTH MaCTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHBHOM JESITEILHOCTH TEXHOJOTHYECKOM M COIMHAIbLHOU
HANpaBJICHHOCTH,  CIOCOOHOCTh  WHHUIMUPOBATh, IUIAHUPOBATH |
CaMOCTOSATCIBHO BBIITOJHATH TaKy}O JCATCIBHOCTD,

HHTEpeC K pa3IMYHBIM cdepaM NpodhecCHOHATBHON IesTENFHOCTH, YMCHHE
COBEpLIaTh OCO3HAHHBIH BHIOOp Oynymieil mpodeccuu M pealu30BbIBATH
COOCTBEHHBIC KM3HEHHBIC IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO W caMOOOpa30BaHWIO Ha
IIPOTSKEHUM BCEH KU3HU.

7. DKOI02UYECKO20 80CNUMAHUSL

JKOJIOTHYECKH IeJIECO00pa3HOE OTHOILICHUE K MPUPOJIC KaK HCTOYHHUKY KHU3HH
Ha 3emiie, OCHOBE €€ CYILECTBOBAHHSI,

MOBBIIIICHHE YPOBHS JKOJOTHYECKOW KYyIbTYphl: TMPUOOPETEHHE OIbITa
IUIAaHUPOBAHUA TIOCTYIIKOB W OLEHKHM HUX BO3MOKHBIX HOCHCI[CTBPIIZ AJIA
OKpYXKaroIIel cpeibl;

OCO3HaHHE TJI00AJBHOTO XapaKTepa HKOJIOTHUECKHX NpoOJieM M myTedl Hux
pelieHus;

CIOCOOHOCTH HCIIOJIb30BATh MPHOOPETaeMbIE TIPH M3YUYSHUH OUOJIOTUH 3HAHUS
M yMEHHMS TIpH pELICHHH IPOOJeM, CBA3aHHBIX C PpalMOHAIBHBIM
MPUPOJIOTIONE30BaHNEM  (COOIOJICHHE MPABUII TOBEJICHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAHCHUEC PAaBHOBECHUA B DKOCUCTEMAX, OXpaHy BUIOB,
IKOCHCTEM, OHOChEpDI);

AKTHBHOE HEMPHATHE JCHCTBUIN, IPHHOCAIINX BPEl OKPYXKAIOIIECH TPUPOIHOM
cpelne, yYMEHHE MPOTHO3MPOBATh HEOJATOMPHUSITHBIE IKOJOTHUCCKUE
MOCJIECTBYS MPEANPUHIMAECMBIX TEHCTBUHN U NPEIOTBPAIIATh UX;

HAJIMYHAE Pa3BUTOTO SKOJOTUYECKOTO MBINUICHUS, 3KOJOTHYECKON KYIBTYPBI,
OIIbITa ACATCIbHOCTH 3KOJIOTUYECKOH HaIlpaBJICHHOCTH, YMEHUA
PYKOBOJICTBOBAaThCSI WMH B ITI03HABATEIbHOH, KOMMYHHKATHBHOW U
COHHaHBHOﬁ IMpaKTUKE, TOTOBHOCTM K YYaCTUIO B HpaKTquCKOﬁ
JIESITEIBHOCTH KOJIOTMUECKON HAIPaBICHHOCTH.



8. L[Jennocmu HayuHO20 NOZHAHUSA.

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKd M OOIIECTBCHHOW MpPAKTUKH, OCHOBAaHHOTO Ha
JMajore KyJIbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeCTa B
MOJUKYJIBTYPHOM MHPE;

COBEPILIICHCTBOBAHME SI3BIKOBOW W YHTATCIBCKOW KYJIBTYphl KakK CpeICcTBa
B3aUMO/ICHCTBUSI MEXKAY JIFOJbMH U [TO3HAHUS MHPA;

MOHUMAHKUE CHeNU(pUKH OWOJOTHMHM KaK HAyKH, OCO3HaHHME €€ poid B
(hOpMUpPOBAaHMM  PAIIMOHATHHOTO HAYYHOTO  MEBIIUICHUS, CO3/IaHUH
LEJIOCTHOTO MPEACTABICHUST 00 OKPYXKAIOIIEM MHpEe KaK O EIUHCTBE
NOPUPOJBI, 4YeJIOBEKa W  OOMEeCTBa, B  TMO3HAHWHA  MPHUPOIHBIX
3aKOHOMEPHOCTeH W pEIIeHHH TMPOOJieM COXPAHEHHs MPHUPOJHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTU OHOJIOTMH I COBPEMCHHOM IMBHJIM3AIIMU:
obecrieueHHss HOBOTO  yPOBHSL  Pa3BUTHS  MEMIHHBI,  CO3[aHUs
MEPCICKTUBHBIX ~ OMOTEXHOJIOTHH, CIIOCOOHBIX  pelaTh PECypPCHBIC
MpOOJIeMbI Pa3BUTHS YCIOBCUCCTBA; MIOMCKA MMyTEeH BBIXO[a U3 TJI00AIbHBIX
JKOJIOTMYECKUX MpobieM U o0ecrnedeHus: Mepexofa K YCTOHYHUBOMY
Pa3BUTHIO, PAIMOHATIBHOMY HCIIONB30BAHUIO TMPHPOIHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJyYCHUH OHOJOTHYECKUX 3HAHMHA B IEJSIX
MOBBIIICHUSI OOIIeH KYJIbTYpPhI, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH Kak
COCTaBHOM 4acTh (YHKIMOHAIBHOH T'PAMOTHOCTH  OOYYAIOIIUXCS,
hopMupyeMoii mpu U3yueHUH OHOJIOTHH;

MOHMMAHKUE CYIIHOCTH METOJOB IMO3HAHMS, HCIOJIb3YEeMbIX B ECTECTBEHHBIX
HayKaX, CIOCOOHOCTb WCIIOJB30BaTh IOJy4aeMble 3HAHUS JJIS aHAIHu3a U
OOBSICHCHHSI SIBIICHUN OKPYXKAIOIIET0 MHpPa M MHPOUCXOISAIIMX B HEM
W3MEHEHHH; yMEHHE JIeSIaTh 000CHOBAHHbIE 3aKIIFOUCHHS HA OCHOBE HAYYHBIX
(haKTOB M MMEIOIIUXCSI IAHHBIX C LEJBIO MOTyIeHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTHYECKHE 3HAHUS IS
petieHust mpo0JieM B PealibHbIX )KU3HEHHBIX CHTYAIHSX;

OCO3HAHHME IIEHHOCTH HAYYHOH JEATEJIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOCKTHYI0 M HCCJCIOBATEIBCKYIO NEATCIbHOCTh WHAWBUAYAIbHO U B
rpyiime;

TOTOBHOCTh W CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30OBaHUIO  H
camM000pa30BaHUIO, K AKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUH 1O OHOJIOTHH
B COOTBETCTBHU C )KU3HECHHBIMH TIOTPEOHOCTAMH.

B  mpomecce  IOCTIDKEHHMSI  JIHYHOCTHBIX — PE3YJbTATOB  OCBOCHUS
00y4aroIUMUCS IIPOTPaMMBI CPEITHETO OOIIETr0 00pa3oBaHUs Y 00yJarOIIUXCS
COBEpLICHCTBYETCSI  OMOYUOHANbHLIL — UHMELIeKn,  TPEANoNaralonmi
c(hopMHPOBAHHOCTH:



CaMOCO3HAHUSL, BKIIOYAIOWE20 CHOCODHOCHb NOHUMAMb CB80E IMOYUOHATLHOE
cocmosinue, suoems Hanpaegienus paseu-
musi  COOCMBEHHOU — DMOYUOHANLHOU  Chepbl,  OblMb  YEEPEHHbIM
6 cebe;

CaMope2yiuposanus, GKIOHAIOUE20 CAMOKOHMPOLb, YMEHUe NPUHUMAmb
OMBEMCMEEHHOCMb 30 CBOE NOGEOEHUe, CHOCOOHOCTNL A0ANMUPOBAMbCI K
IMOYUOHATILHBIM USMEHEHUSM U NPOSAGIAMb 2UOKOCMb, OblMb OMKPbIMbIM
HOBOMY;

BHYmMpenHel MOMUBayUY, GKIIOUAOWell CmpemieHue K 0OCHUICEHUIO Yeau u
yenexy, OnmuMU3M, UHUYUATMUGHOCMb, YMeHUe 0elicmeogamy, UCX00s U3
CBOUX 803MOJICHOCEL,

IMRAMUY, BKAIOUAIOUEL CNOCOOHOCHb NOHUMAMb IMOYUOHATLHOE COCMOSIHUE
opyeux, — yuumeleamv €20 NPU  OCYWECMGICHUU  KOMMYHUKAYUU,
CHOCOOHOCMb K COUYBCMBUIO U CONEPENCUBAHUIO,

COYUATLHBIX HABBIKOS, BKIIOUAIOWUX CHOCOOHOCb 8bICMPAUBANG OMHOULEHUSL
¢ Opyeumu JTH00bMU, 3A00MUMbCS, NPOACIAMb UHMeEpeC U pPa3peuiams
KOHGhAUKmbL.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yabTaThl OCBOCHMS yaeOHoro mpeamera «bromorus»
éKIIOYaiom: 3HaYMMble 171 (OpMUPOBAHUS MHPOBO33PEHHS OOYUYarOMIUXCS
MEKIUCIUILUINHAPHBIE (MeXIIpeAMEeTHBIE) oO0IIeHayYHbIC MOHATHS,
OTpa)kalolllue LEeNIOCTHOCTh HAYYHOW KapTHHBI MHpPa M CIEeUU(HUKY METOIOB
MO3HAHUS, HUCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprHd,
ABJIEHHE, TMIPOLlECC, CHUCTEMa, Hay4HbId (akT, MNPHHIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIE[0BaHUE, HaOJIOAEHHUE, U3MEpPEHHE,
9KCIIEPUMEHT M JIp.); YHHUBEpCalbHbIE y4eOHbIE neiicTBUs (TI03HABaTEIbHBIE,
KOMMYHHUKAaTUBHbBIC, PpETyJSITHBHBIE), oOecrednBaiomue (HopMHpPOBaHUE
(hyHKIIMOHATIFHON I'PAMOTHOCTH U COIMAIBHON KOMIIETCHIMH O0YyJaroluxcs;
CIIOCOOHOCTH 00YJaIOIMNXCsl MCIIOIb30BaTh OCBOCHHbIE MEKANCIUIUIMHAPHEIE,
MHPOBO33pEHUECKHE 3HAHUS M YHUBEpCalbHble yueOHble JeHCTBHS B
[IO3HABATEJILHON U COLMAJIBHOM NPAKTUKE.

MertampeqMeTHbIe pe3yabTaThl OCBOCHHUS HMPOTPaMMBI CPEIHEro oO0IIero
00pa3oBaHMs JOJDKHBI OTPAXKATh:

Ogiagenne YHHBEPCAIBLHBIMH y4eOHBIMHI TMO03HABATEJIHLHBIMH
el CTBUSIMH:
1) 6azoevie no2uueckue oeticmsus:

CaMOCTOATENIbHO  (OPMYJMPOBaTb M aKkTyaJM3WpoBaTk  HpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh TPU OCBOCHHWU 3HAHUN TNPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, cuHTE3a, CpaBHEHUS, KIacCU(PUKAIIUU, 0000IIeHNS ), pACKPHIBATh
CMBICTT OHOJIOTHYECKHX MOHSATHH (BBIACNIATh WX XapaKTEpHbIE MPH3HAKH,
YCTaHABJIMBATH CBSI3H C APYTHMH NOHSATHSIMH);

ONpE/ICTIATh LENU JEeSTENbHOCTH, 3aJaBas [apaMeTpbl M KPHUTEPHH HX
JIOCTHXKCHUSI, COOTHOCHUTBH PE3YJbTAaThl JCSITEIBHOCTA C IMOCTABJICHHBIMU
LEIISIMU;

UCIIONIb30BaTh OMOJIOTUYECKHE MOHATHS Uil 0ObsiCHeHUs1 (PAKTOB M SIBICHUI
JKUBOU TPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyKAeHHsS (MHAYKTHBHBIE, NEIYKTHBHBIC, IO
aHAJIOTHH),  BBIABIATH  3aKOHOMEPHOCTH M MPOTHBOpEYHS B
paccMaTpUBAEMBbIX SBJICHUAX, (DOPMYITHPOBATH BHIBOIBI U 3aKITFOUCHHS,

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPENICTBA ISl IPE/ICTABICHUSI CYIECTBEHHBIX
CBsi3ei M OTHOIICHHWH B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe
MIPOTUBOPEUUI passoro pona, BBISIBJICHHBIX B pa3IMYHbIX
UH()OPMALMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM aHaIM3a HUMCHOIIUXCS
MaTepUalbHbIX 1 HEMaTEePHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JACATEIBHOCTh, OLCHUBATh COOTBETCTBUE PE3YJILTATOB
eiiaM, OUCHUBATh PUCKU HOCHeI[CTBI/Iﬁ JEATEILHOCTH,

KOOPJMHUPOBATH M BBITIOJNHATH pabOTy B YCIOBUSAX PEabHOTO, BUPTYAILHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUSI,

Ppa3BUBaTh KPEATUBHOC MBINUJICHUEC TIPHU PEIICHUU JKU3HCHHBIX HpO6HCM;

2) bazogvle uccredogamenbckue 0elcmeus:

BJIAaJICTh HABBIKAMH YYeOHO-HCCIIECIOBATENBCKONH U TPOCKTHOH NESTEITFHOCTH,
HaBbIKAMU  pa3pemieHus mpobieMm; o0nanaTh  CIOCOOHOCTBIO U
TOTOBHOCTBIO K  CAMOCTOATEIIFHOMY  IIOMCKY METOJOB  pEIICHUS
MPaKTUYECKUX 3314, IPUMECHEHHUIO Pa3IMYHBIX METOIOB TIO3HAHUIS,

HCIIOJIB30BaTh Pa3IUYHbIC BUIBI ACATEIFHOCTH 10 MOTyYSHUIO HOBOTO 3HAHMUS,
€ro UWHTEPIPETAlNH, NPEOoOPa3OBaHUIO M NPUMEHEHHUIO B YYCOHBIX
CUTYalUsAX, B TOM YHCJIE TIPU CO3JJaHUU YIEOHBIX U COI[HAIIBHBIX MIPOEKTOB;

(dhopMupoBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJOTHEH,
KITFOYEBBIMH OHATHAMH U METOJIAMH;

CcTaBuTh W (OpMyNUpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTENbHOMN
JIESITETbHOCTH U )KU3HCHHBIX CUTYAIIHSX;

BBIIBJISITH NPUYMHHO-CIICCTBEHHBIE CBA3M M aKTyaJlU3upoOBaTh 3ajJady,
BBIIBUTATh THUIOTE3y €€ pemleHus, HaXOJUTh AapryMEHTHl UL
JTIOKA3aTeNbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh MapaMEeTPhl U KPUTCPUU
permeHus;

AQHATM3UPOBATh MOJYYCHHBIE B XOJE pEHmIeHHWS 3afJadd  pe3ybTaThl,
KPUTUYECKH OLIEHMBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B



HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaLlUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IIEJICHANPABICHHBIA IIOMCK IIEPEHOCA CPEICTB M CIIOCOOOB
JIEUCTBHS B TPOECCHOHAIBHYIO Cpey;

YMETh IEPEHOCUTH 3HAHHS B MO3HABATEIBHYI0 M MPAKTHUECKYIO O00JIacTH
JKU3HENIeATEIIbHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTe;

BBIJIBUT'aTh HOBBIC HIEH, IpeUlaraTh OPHTMHAIBHBIC TOIXOABI M PELICHUS;
CTaBUTH IPOOJIEMBI U 3aJ1a4H, JOIYCKAIOLINE aJbTePHATUBHBIE PELICHHS;

3) Oeiicmsus no pabome c ungopmayuei:

OpPHEHTHUPOBATHCSA B PA3IMYHBIX HCTOYHHWKAX MH(POpMAIuu (TEKCTe yIeOHOTO
ocoOusi, HayYHO-TIOMYJISIPHOHM JINTEPAType, OMOJIOTMYECKUX CJIOBAPSX H
CIpaBOYHHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHerte),
aHATM3MPOBATh MH(GOPMAIMIO PA3IMYHBIX BHJOB M (JOPM NPEACTAaBICHNUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTH;

(hopMyIHpOBaTh 3alpoChl M MPUMEHSATH pa3lIMuHble METOABI NPH IMOUCKE H
oTOope Omonorm4eckoil WHpopManuu, HEOOXOIUMON IS BBITIOTHEHUS
y4eOHBIX 3a7a4;

NpHOOpeTaTh OMBIT HCIOJB30BAHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KyIbTYpy aKTHBHOTO HCHOJB30BAHUS
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMPaTh  ONTHMalNbHYI0  (OPMYy  IPEICTABICHUS
Ouonornyeckoi MHpopManuu (CXembl, rpadUKH, JUarpamMMbl, TaOIHIIbI,
PHUCYHKH H Jp.);

UCIIONb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBa Ipu pabore cC
O6uosorndeckoil MHGOpMAIe: MPUMEHATh XUMHYECKHe, (pusndeckue H
MaTeMaTHYecKHue 3HAaKM U CHUMBOIBI, (OpMyisl, abOpeBHaTypy,
HOMEHKJIATypy,  HWCIIONb30BaTh M NpeoOpa3oBBIBATH  3HAKOBO-
CHMBOJIMUECKHE CPEJICTBA HATJISIITHOCTH;

BIaJe€Th  HABBIKAMHU  PACIO3HABaHWs M  3allUTHl  HMH(pOPMAIHH,
MHPOPMALMOHHON 6€30aCHOCTH JINYHOCTH.

OBiaseHne yHUBEPCATbHBIMA KOMMYHHUKATHBHBIMY A€iiCT-BUSIMH:

1) obwenue:

OCYIIECTBIIATE KOMMYHHKAIIMH BO BCeX chepax >KM3HH; aKTHBHO Y4aCTBOBATH
B JIMAJIOre WM JUCKYCCHH IO CYIIECTBY OOCYKIaeMOH TeMbl (YMEHHE
3aj1aBaTh BOTMPOCHI, BBICKA3bIBATH CY)KICHUSI OTHOCHUTEIBHO BBIMOIHEHUS
npeJiTaraeMoi 3a/1auu, YYUThIBATh HHTEPECHI M COTJIACOBAHHOCTH MMO3MIIUHA
JPYTUX YYACTHUKOB JHAJIOra WIH JUCKYCCUH);

pacmo3HaBath HeBepOalibHbIE CpEICTBa OOIEHUS, MOHUMATh 3HAYEHHE
COIMAJIbHBIX ~ 3HAKOB, IPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX



CHUTYaIMi; YMETh CMAT4aTh KOH(QIJIUKTHI U BECTH EPETOBOPHI;

BIAE€Th Pa3IUYHBIMH CIIocO0aMM OONICHMS W B3aUMOJCHCTBHSA; MOHMMATbh
HaMEpEHHs APYTHX JIOJACH, NPOSBIATh YBaKUTEIbHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opMme GopMyITUpOBaTh CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JOTWYHO H3JIaraTh CBOK TOUYKY 3PEHHS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

2) cosmecmnasn 0essmenbHOCHb .

MOHUMATh M HCIOJIB30BaTh NPEUMYIIECTBa KOMAaHAHOW M WHIUBUAYaJIbHON
paboTBl TpH pemieHMH OHOJOTHYECKOH NpoOIeMbl, OOOCHOBBIBATH
HEOOXOANMOCTh TPHUMEHEHHS TPYNMOBBIX (OPM B3aUMOAEHCTBUS TPHU
peuieHun y4eOHo 3a1aum;

BBIOMPATh TEMAaTHKy W METOABI COBMECTHBIX ACHCTBHII ¢ yd4éToM oOmmx
HUHTEPECOB U BO3MOXKHOCTEH KaXI0ro WieHa KONJIEKTHBA;

NPUHUMATh  Le1b COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOODIWHHUPOBAaTh MAEHCTBUSA MO €€ JOCTIKEHHWIO: COCTaBIATh IUIAH
JEWCTBHH, pacrpeessITh POJiIH ¢ YUETOM MHEHHH YYaCTHUKOB, 00CYXIaTh
Pe3yJIbTaThl COBMECTHOM paboTBHI;

OLICHMBATh Ka4eCTBO CBOETO BKJaJa M BKJIA/IAa Ka)XKJOT0 YJaCTHHKAa KOMaHIbI B
00Ut pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeaIaraTh HOBBIE IIPOEKTHI, OLEHWBAaTh WUAEH C IIO3UNUM HOBU3HBI,
OPUTHHAJIBHOCTH, MIPAaKTUYECKOI 3HAYMMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTpaTerHyeckoe IOBEJCHHE B  Pa3lUYHbIX
CHUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHNE, OBITH MHUIIMATHBHBIM.

OBJjageHne yHUBEPCAJbHBIMH PeryIATHBHBIMH AeHCTBUSMU .

1) camoopeanusayus:

HCIIONIB30BaTh OMOJIOTHYECKHE 3HAHUS Ui BBIBICGHUS MPOO-TIeM U UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CHTYaIMSIX;

BBIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWH IIeJIeBBIE M CMBICIOBBIC
YCTaHOBKH B CBOMX JACHCTBHSIX M IIOCTYIKaxX IO OTHOIIEHHIO K YXKHMBOI
HPUPOJIE, CBOEMY 3/I0POBBIO U 3/10-POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBISATh IO3HABATEIBHYIO AEATEIbHOCTh, BBIIBIATH
npoOJieMbl, CTaBUTb W (OPMYJIHPOBAaTH COOCTBEHHBIE 33/Ja4d B
00pa3oBaTeNbHOM ACATEIBHOCTH U )KU3HEHHBIX CUTYaINAX;

CaMOCTOSTENIFHO COCTAaBIIATH IUIAH PEIICHUS IPOOIEMBI ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEIIOUTEHNU;

JIaBaTh OLIEHKY HOBBIM CHTYAIlUsIM;

pacuIMpsATh paMKH Y9eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUH;

JieTlaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 32
pemieHue;

OLICHNBATh NPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IIAPOKON 3SPYIAWIUU B
Pa3HBIX 00JIACTSAX 3HAHHWM, MOCTOSIHHO MOBBINIATH CBOM 00pa3oBaTENbHBIH
U KyJbTYPHBIA YPOBEHB;

2) caMOKOHMPOTb:

JlaBaTh OLICHKY HOBBIM CHTYallMsiM, BHOCUTH KOPPEKTHBBI B JEATEIHHOCTS,
OLICHMBATh COOTBETCTBHE PE3yJIbTATOB LIEISIM;

BIAJETh  HABBIKAMH  IO3HABATeJILHOM  pe(UiekcMM  Kak  OCO3HaHUSA
COBEpLIAEMBIX JEHCTBUIH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHH; HCIIONB30BATh NMPUEMBI peIEKCHU U OLCHKH CHUTYallVH,
BEIOOpa BEPHOTO PEIICHMS;

YMETh OLEHHMBATh PUCKH M CBOCBPEMEHHO IIPUHHMMATh PEIICHUS 10 WX
CHI)KCHUIO;

NPUHAMATh MOTHBBI M apryMEHTHl JpPYTrUX IIPH aHalu3e pe3yJbTaToB
JIeSITEIbHOCTH;

3) npunsimue cebs u Opyeux.

MPUHUMATH Ce0s1, MOHUMAsi CBOM HEJOCTATKH U IOCTOMHCTRA,

NPUHAMATh MOTHBBI M apTyMEHTHl [PYrUX TPH aHAIU3e pe3yJbTaToB
JIESITETIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYTHX HA OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MHUP C TIO3UIIMU JPYTOTO YEIOBEKA.

ITPEAMETHBIE PE3VJIBTATBI

[IpenmetHBIe pe3ymbTaThl ocBoeHUs mporpammbl COO mo Owomoruu Ha
0a30BOM ypoOBHE BKIIOHYAIOT crenupuueckue sl y4eOHOro IpeaMera
«bronorus» HayuyHbIe 3HaHUS, YMEHUS W CHOCOOBI IEHCTBHH MO OCBOCHHIO,
UHTEPIpPEeTallid M TPeoO0pa3oBaHUIO 3HAHWH, BUABI JAEATENBHOCTH IO
MOJy4EeHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHMH B Pa3iIMYHBIX yYeOHBIX
CUTyallMsX, a TaKKe B pEaJbHBIX JKU3HEHHBIX CHUTYaIMsX, CBA3aHHBIX C
6uonorueil. B nporpaMMe npenMeTHbIE pe3yIbTaThl MPEACTABIEHBI MO TOAaM
00y4YCHHS.

10 x1acc

IIpenmeTHBIe pe3ynbTaThl OCBOEHHUS y4yeOHoro mnpenmeTra «buomorus»
JOJDKHBI OTPaXKaTh:

1) chopMUpOBaHHOCTH 3HAHUH O MeECTe M POJU OUOJOTHH B CHCTEME
HAyYHOTO 3HAHWS €CTECTBCHHBIX HayK, B (OPMHPOBAHMU COBPEMEHHOU
€CTECTBEHHO-HAyUYHOU KapTHHBI MUpPa U Hay4YHOTO MUPOBO33PEHUS; O BKIAJe
POCCHHCKMX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;
(hyHKIIMOHATIBHOM TPaMOTHOCTH YeJIOBEKa JUIS PEIICHUS )KN3HEHHBIX 3a7ay;

2) yMEHHE PacKpbIBaTh COJlepKaHHE OMOJIOTMYECKNX TEPMHHOB U HOHSTHIL:



JKM3Hb, KJIETKa, OpPraHu3M; MeTaboyn3M (OOMEH BEIEeCTB M IIpeBpalleHUE
SHEPTUH), TOMEOoCTa3 (CaMOperyiisilus), YpPOBHEBas OpTaHWU3alds >KUBBIX
CHCTEM,  CaMOBOCIIPOM3BEINCHHE  (PENpOAyKIHsi),  HACICICTBEHHOCTH,
M3MEHYMBOCTb, POCT U Pa3BUTHE;

3) yMeHme M3narath OHWOJOTHYECKHE TEOpHH (KICTOYHAs, XPOMOCOMHa,
MYTallMOHHAs, LIEHTpajJbHAs JO0TMa MOJEKYJsipHOW Ouoinoruu), 3akoHsl (I
Mengens, T. Moprana, H. V. BaBunosa) u y4uenust (o 1eHTpax MHOroo0Opasus
W TPOMCXOXICHUS KyIbTypHbIX pacteHmii H. V. BaBumoma), ompenemars
TPaHUIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

4) yMeHHe BIIaIeTh METOJaMH HAyIHOTO ITO3HAHHS B OMOJIOTHHN: HAOIIOIeHHE
Y OTIMCAHNE JKUBBIX CHCTEM, ITPOLIECCOB U SBJICHMIT; OPraHU3aLus U IPOBEACHNUE
OMOJIOTMYECKOTO  OKCHEPUMEHTa,  BBIIBI)KCHHE  THUIIOTE3bI;  BBIABJICHHE
3aBUCUMOCTH MEXKAY HCCIECAYEMBIMH BEIMYMHAMH, OOBSCHEHHE ITOIYYCHHBIX
PE3YyIbTAaTOB, UCIIOJIB30BAHHBIX HAYyYHBIX HOHXTHﬁ, Teopuﬁ " 3aKOHOB; YMCHHUE
JCJ1aTh BbIBOJIbI HA OCHOBAHHWH TTOJTYYCHHBIX pe3yJ'H)TaTOB;

5) yMeHHE BBIACNHATH CYLICCTBECHHBIC MPH3HAKK BHPYCOB, KIETOK
MPpOKapruoT U 3YKApHUOT, OAHOKJIICTOYHBIX W MHOI'OKJICTOYHBLIX OPTraHU3MOB,
0COOCHHOCTH HpOIiecCcOB: 0OMEHA BELIECTB U MPEBPAIICHUS YHEPTHH B KIIETKE,
(oTocHHTE3a, IIACTHYECKOTO W IHEPTETHYECKOrOo OOMEHa, XEMOCHHTE3a,
MHTO3a, MeH03a, OIUIOJOTBOPEHHUSA, pPa3MHOXKEHUSA, HWHAUBUIYAIBHOIO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);

6) yMeHHE T[PHUMCHATH IIOJyYCHHBIC 3HAHHUA Ui OOBSICHCHHUS
OMOJIOTHYECKUX nmpoueccoB u HBHCHHﬁ, JJId OPUHATHA TPAKTUYCCKUX
pELICHNH B TOBCEOHEBHON JKM3HH C MENbI0 oOecredeHHs 0e30IacHOCTH
CBOEro 37I0pOBbS M 3JI0POBbSl OKPYXKAIOUIMX JIIOJEeH, COOIIOIEHHS HOPM
TPaMOTHOTO TIOBEJICHHS B OKpY)KaloOIledW NPUPOJHOIN cpeze; HNOHMMaHHE
HEOOXOIMMOCTH HCHOJB30BaHUS JOCTHXKEHHI COBPEMEHHOW OWONOTHH U
OMOTEXHOJIOTHIT JJIsl pAllMOHAILHOTO NPUPO/I0N0Ib30BaHUS;

7) yMeHHE peliaTh 3JIEMEHTapHble T'€HETHYeCKHE 3aJayd Ha MOHO- M
JUTHOpU/IHOE CKPEUIMBaHKE, CIEIUICHHOE HACJIEJ0BAHUE; COCTABIISATh CXEMbI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJId TPEACKa3aHus HACJI€AOBaHUA MPU3HAKOB
y OpraHH3MOB;

8) yMeHwMe BBITIONHATE J1A00PaTOPHBIC U MPAKTHUECKUE PabOThI, COOIIOAATh
MpaBWIa IpU paboTe ¢ yaeOHBIM U 1ab0paTOpHEIM 000PYIOBaHUEM;

9) yMeHHMe KPHUTHYECKH OIEHMBaThb W WHTEPIPETHPOBATH HH(OPMAIHIO
OMOJIOrMYECKOr0 COJICPIKAHMS, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS W3
pa3nuuHbIX HcTOUHUKOB (CMU, HayuHO-TIOMYJISIpHBIE MAaTepHaiIbl); ITHIYECKHE
ACIICKTHI COBPEMEHHBIX I/ICCHe}IOBaHHﬁ B 61/IOJ'[OFI/II/I, MEAUINHE,
OHMOTEXHOJIOTHH;

10) ymeHue co3naBaTh COOCTBEHHbBIC MUCHMEHHBIC W YCTHBIC COOOLICHHS,
0000mas OWONOTHUECKYI0 WH(POPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB,



T'paMOTHO UCTIOJIL30BATh MOHSATUMHBIN armapar OHOJIOTHHU.

11 xaace

IIpeameTHBIE pe3ynbTaTBl OCBOSHMS ydeOHOro mnpeamera «buomormsa»
JIOJDKHBI OTPaXKaTh:

1) chopMHPOBAHHOCTH 3HAHWHA O MeCTe M POJH OWOJOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OpPMHPOBaHMU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa W HayYHOTO MHUPOBO33PEHHS; O BKJIAJC
POCCHIICKMX W 3apyOeXHBIX YyUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH;
(yHKIIMOHAJIBHOW TPaMOTHOCTH YeJIOBEKa JUIsl pEILICHUS JKM3HEHHBIX 3a]1ay;

2) yMeHHE PacKpBIBaTh COAEp)KaHUEe OMOIOTHUECKUX TEPMUHOB W TTOHITHH:
BUJ, TOIYIAIUSA, TCHO(QOHM, HBOIIOINS, IBIDKyIMEe cwibl ((akTopsr)
IBOJIIOLIUH, HPUCTIOCOOIEHHOCTh OpraHU3MOB, BU/1000pa3oBaHue,
9KOJIOTHYECKHEe  (pakToppl, SKOCHCTEMa, IPOXYLEHTH, KOHCYMEHTHI,
pEeOyUEHTHI, LEeNM IHTaHWs, DOKOJOIMYecKas IUpamuja, OHOTeOleHO3,
ouocdepa;

3) ymeHne u3naraTb OHMOJOTWYECKHE TeOpHH (3IBOMIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl HSBOJIOLMWH), 3aKOHBl M 3aKOHOMEPHOCTH
(3apogprmeBoro cxoacrea K. M. bapa, uepenoBanust riaBHBIX HalpaBlICHUH U
myteit aBomroru A. H. CeBeprioBa, yaenus o 6uocepe B. W. Bepraackoro),
OIMPCACIIATE I'PaHUIbl UX TPUMCHUMOCTH K )KUBBIM CUCTEMAM;

4) yMeHHe BJIaIeTh METOAAMHU HAYYHOTO NO3HAHUS B OHOJIOTHU: HaOMIOICHUE
1 ONIMCAaHUE JKUBBIX CUCTEM, ITPOLECCOB U HBHCHI/Iﬁ; opraHusanus U NpoBEACHUEC
OHOJIOrHYECKOTO OKCIIEPUMEHTA, BBIJIBUJKCHUC TUIIOTC3bI, BBIABJICHHUEC
3aBUCUMOCTH MEXAY HCCIEAYEMBIMH BEIIMUMHAMH, OOBSCHEHHE ITOIYYEHHBIX
PE3YyIbTAaTOB, NCIOJIB30BaAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB; YMCHHUE
JIeJIaTh BHIBO/BI HA OCHOBAHMH MOJTyYEHHBIX PE3yJIbTaTOB;

5) yMeHHe BBIIEIATH CYHIECTBEHHBIC NPU3HAKA CTPOEHHS OMOIOTHYECKHX
00BEKTOB: BUJAOB, TMOMYISALUN, MNPOIYIEHTOB, KOHCYMEHTOB, PEIYyIECHTOB,
OMOTEOIIEHO30B M HKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOH
W3MEHYNBOCTH, €CTECTBEHHOT O otbopa, BHI000pa30BaHUs,
NPUCTIOCOOIEHHOCTH OPTaHU3MOB, JICHCTBUS DKOJIOTMYECKUX (DakTopoB Ha
OpPTaHM3MBI, TEpEeHOca BEIIECTB M II0TOKA DJHEPTUM B 3KOCHCTEMaX,
AQHTPOIIOTEHHBIX W3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa
BEILECTB M OMOT€OXNMHYECKUX IIUKIIOB B OHOChepe;

6) yMeHHEe TpUMEHSTh TIOJydeHHblE 3HAHWMSA Ul OOBSCHEHHS
OMOJIOTHYECKUX Ipo1ECCOB U SIBJ'ICHI/II\/’I, IJIA  TIPUHATHA TTPAKTUYCCKUX
peuieHnii B TOBCEJHEBHOW KM3HM C Ienblo obecrieueHHs Oe30MacHOCTH
CBOEr0 37I0pOBbS M 3/I0POBbSl OKPYXKAIOUIMX JIIOJEH, COOJIONEHHS HOPM
rPaMOTHOTO MOBEIEHMS B OKPYXKAlOUIEW IPUPOJHOW cpeze; IOHUMaHue
HEOOXOIMMOCTH HCIOJIB30BaHUSI JOCTHXEHUH COBPEMEHHOW OWOJIOTHM ISt



paunoHaIBHOTO NPUPOJIOIOIb30BaHuS;

7) yMeHHE pelIaTh JJIEMCHTapHbIC OHOJIOrMYEeCKHe 3a[add, COCTaBISTH
CXEMBI IIEPeHOCca BEIECTB U SHEPIHHU B 3KOCHUCTEMaX (LeIH IIUTaHHsA);

8) yMeHue BBINOJIHATH JIADOpATOpHBIE U MPaKTHYECKUe paboThl, COOM0AATH
npaBwiIa Ipu paboTe ¢ yaeOHBIM 1 Ja00OpaTOpHEIM 000PYIOBaHUEM;

9) yMeHHe KPUTHYECKH OLICHHBATh M HHTEPIPETHPOBATH HH(MOPMAIHUIO
OMOJIOrMYECKOTO COJICpPIKaHMs, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHHS W3
pa3nmuuyebiX  ucTtogHWKOB (CMU, HaydHO-TIONMyIJISIpHBIE  MaTepHalbl);
paccmarpuBaTh IIOOAIbHBIE HSKOJOTMYECKHE IPOOIEeMBbl COBPEMEHHOCTH,
(hopMHUpPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

10) ymenme co3naBaTh COOCTBCHHBIE MUCHMEHHBIC W YCTHBIE COOOIIECHMS,
0000111asi  OMOJIOTHYECKYI0 HWH(POPMAIIMI0 W3 HECKONBKHX HMCTOYHHKOB,
IPaMOTHO UCIIONB30BATh IOHATHHHBIN anmapar OUOJIOTHH.

COAEPXAHUE YUEBHOI'O [IPEJAMETA «bHUOJIOT' U

10 KJIACC
1 4 B Hexento, Bcero 34 4, u3 HUX 1 4 — pe3epBHOE BpeMs

Tema 1. buoJsiorusi kak Hayka (2 1)

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMH, TEXHHYECKUMHU
U JPYTUMU €CTECTBEHHBIMH HayKamH, (HI0cO(HUEH, ITHKOH, ICTETUKOH U
npaBoM. Poxnp Onosnornu B ()OPMHPOBAHHUHM COBPEMEHHOI HAyYHOH KapTHHBI
Mmupa. CucremMa GMOTOTHYECKHUX HAYK.

Meroapsl TO3HaHMS JKMBOW mNpHpoabl (HaOMIOJEHWE, SKCHEPHMEHT,
ONMCaHNe, W3MEpeHHe, KiIacCHu(UKanusi, MOAEIHPOBAHUE, CTATHCTHYECKas
00paboTKa TaHHBIX).

JdeMmoncTpauum:

Tlopmpemur: 4. Hapsus, I. Menpeins, H. K. Komnb1oB,
k. Yotcon u @. Kpux.

Tabauyvt u cxemwl: «MeTo b TO3HAHUS KUBOH IPUPOIBIY.

JlabopaTopHble M NPpaKTHYecKHue padoThl:

Ipaxmuueckaa paboma Ne 1. «/cmonb30BaHUE Pa3IMYHBIX METOAOB IPHU
M3y4EeHUH OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. ’Kubble cucreMbl U uxX opranu3auus (1 1)

KuBble cucrembl (OMOCHCTEMBI) KakK MpeIMeT H3Y4YeHHs OHOJIOTHH.
OTanyKe )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOJIBL.
CroiictBa OumocucteM W HMX pa3HOOOpa3We. YPOBHH OpraHH3alUH



OmocHucTeM: MOJCKYJSIDHBIN, KJICTOYHBIN, TKAHEBBIH, OPTraHU3MCHHBIM,
MOTMYJISIITAOHHO-BUIOBOH, 9KOCUCTEMHBIN (6MOTEOIIEHOTHIECKUT),
OomocdepHbIii.

JdeMoncTpanum:

Tabnuyst u cxemwl: «OCHOBHBIC TIPU3HAKH KHU3HH», «YPOBHH OpTraHU3AINN
JKUBOU TIPUPOJIBIY.

Obopyoosanue: moaens monekynsl JJHK.

Tema 3. XumMu4eckuii COCTaB U CTPOEeHHUE KJIETKH (8 1)

XUMHYECKUI COCTaB KIETKH. XHMHUYECKHE DJIEMEHTBI: MaKpO-3IIEMEHTHL,
MHKpOJIEMEHTHI. Bosia 1 MuHepanbpHbIE BELIECTBa.

OyHKIUM BOABI M MHHEPAIbHBIX BellecTB B KieTke. lloanepxaHue
OCMOTHYECKOTO OanaHca.

Benku. CoctaB u cTpoeHne 0eiIKoB. AMUHOKHCIOTHI — MOHOMEPBI OEIIKOB.
He3ameHuMBIe W 3aMEHHUMBIE AMHUHOKHUCIOTHI. AMUHOKHCIOTHBIN COCTaB.
YpOoBHHU CTPYKTYpHI OEIKOBOW MOJIEKYIBI (TIEpBUYHAS, BTOPHYHAS, TPETUIHAS
W YEeTBEPTHYHAsI CTPYKTypa). XUMHUYECKHE CBOWMCTBa OeiKkoB. bruonornueckue
(hyHKIHN OENKOB.

®epmentel — Ouosormueckne Katanmuzatopbl. CrpoeHne ¢epMmeHTa:
aKTHBHBIA LEHTp, cyOcTpaTHas cneunpuyHocTb. KodepmeHThl. BuramuHbI.
Otnruns GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBonbl: MOHOCaXapHbl (TIIHOK03a, prO03a U Je30KCHpH003a), Ircaxapu/ibl
(caxapo3a, sakTo3a) W ToNMcaxapuibl (KpaxMad, TIHKOTeH, IIeJUII0JI03a).
Bronorudeckue GyHKINN yTIICBOIOB.

Jlunmuper:  tpurnuuepuabl,  dochonunuasl, crepounsl. [ umpoduIbHO-
rugpodoOHble cBoiicTBa. buonmormueckme ¢yHkimmn nunuaos. CpaBHEHHE
YIJIEBOJOB, OEIIKOB ¥ JIMITUIOB KaK UICTOYHUKOB YHEPTHH.

Hyxnennoseie kucnotel: JIHK u PHK. Hykneotnmsr — MoHOMepHI
HYKJIenHOBBIX KucioT. Ctpoerune u ¢pyukiwm JJHK. Crpoenne u pynkimn PHK.
Bunst PHK. AT®: crpoenue U GyHKIHH.

Huromorms — Hayka o Kierke. Kiietounas Tteopuss — mpumep
B3aMMOZICHCTBHS WA W (PaKTOB B HAayYHOM IIO3HaHWH. METOIbI W3y4eHHs
KJIETKH.

Krnerka kak menoctHas xwuBas cucrema. OOmIMe TNPH3HAKK KIETOK:
3aMKHyTas HapyxHas MeMOpaHa, mosekynsl JJHK kak remerndecknii anmapar,
cucTeMa CHHTe3a Oerka.

Tunel kieTok: 3yKapuoTHYecKass M TNpokapuoruueckas. OcobeHHOCTH
CTPOCHHS TPOKApHUOTHYECKON KieTkH. KietouHas CTeHKa OakTepHil.
CtpoeHne >ykapuoTHyecKOod KieTkn. OCHOBHBIE OTJIHYUS PACTUTEIHLHOM,
JKMBOTHOHW ¥ TPUOHOI KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TNTHKOKAIHKC,



ux ¢yskunn. Ilnasmatudeckass MemOpaHa, €€ CBOWCTBA M (DYHKIMH.
Iuromasma u e€ opranouasl. OgHOMEeMOpaHHbIe opraHouabl kieTku: DIIC,
anmapat [ompmku, sm30ocoMbl. IlomyaBTOHOMHBIE OpraHOWIBI KIETKH:
MUTOXOHJpUH, IIacTUIbl. [IpoucxoxaeHue MUTOXOHApUN U MiacTuA. Buast
wiactua. HemeMmOpaHHBIE OpPraHOMIBI KIETKH: PHOOCOMBI, KIIETOYHBIH
LEHTP, LEHTPHONU, PECHUYKH, XKTyTUKH. DyHKIMM OPraHOUAOB KIETKH.
Bxnrouenus.

Ampo  —  perynartopHbIi  TmeHTp — Kiuetkd.  CTpoeHme  simpa:
saepHast 000JI04Ka, KaproIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOOPT BEIIECTB B KIIETKE.

JdeMoncTpauum:

Ilopmpemuwr: A. Jleenryk, P. I'yk, T. llIBann, M. Illlneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huacpammor:  «PacmpeneneHie XHMHUYECKUX JJIEMEHTOB B HEKUBOH
npupoze», «PacnpeneneHne XUMUYECKUX 3JI€MEHTOB B )KUBOM MPUPOIE».

Tabauyvr u cxemwi: «lleprogmdeckas TaOINIa XUMHYECKHX 3JIEMCHTOBY,
«CtpoeHue MoJIeKyNbl BOAbI», «bunocuntes Oenka», «CTpoeHHE MOJEKYIHI
Oemkay, «Ctpoenue pepmenTay, «Hyknennossie kuciotel. JJHK», «CtpoeHne
Mosiekyasl AT®», «CrpoeHHe 3SyKapHOTHYECKOW KIEeTKH», «CTpoeHue
JKUBOTHOM  KneTkm», «CTpoeHHe pacTHUTeNbHON KieTkn», «CTpoeHue
MPOKAPHOTHYECKON KIeTKH», «CTpoeHMe sapa KIETKH», «YTIICBOIBIY,
«JIummaen.

O6opyoosanue: CBETOBOM MHUKPOCKOI, O0OpYZOBaHWE Uil TPOBEACHHS
HaOJIOAEHUH, N3MEPEHHH, SKCIIEPIMEHTOB; MUKpPOIIPENapaThl PaCTUTEIBHBIX,
JKUBOTHBIX U OaKTE€pHaIbHBIX KIETOK.

JlabopaTopHble M NPpaKTHYecKHe padoThl:

Jlabopamopnas paboma Ne [. «/3ydeHHWe KaTalIUTHYCCKOW aKTHBHOCTH
(hepmeHTOB (Ha MpUMepe aMUIa3bl WM KaTalasbl)y.

Jlabopamopnas paboma Ne 2. «/3ydeHWe CTpOeHHs KIETOK pACTCHUH,
JKUBOTHBIX M OaKkTepHil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax u
UX OTIMCaHHEY.

Tema 4. /KuzHenessTeTIbHOCTHL KJIETKH (6 1)

OOMeH BelecTB, WM MeTabonn3M. AccuMuIsiuus (TIaCTHUECKU 0OMEH)

)5 ¢ JTUCCUMWIIALINSA (3HEpreTHYeCKuiA o0MeH) —
JIBE CTOPOHBI €IUHOIO Mpoiecca meradosm3ma. Poiib 3aKOHOB COXpaHEHHS
BEILECTB u SHEPrHU B [IOHUMaHUHU MeTaboym3Ma.

Tunel 0OMeHa BEIIeCTB: aBTOTPOQHBIH U rerepoTpodHsril. Pois dpepmeHTOB B
oOMeHe BEIIeCTB M MPEBPALICHUN YHEPTUH B KIIETKE.

®orocunres. CpeToBas W TeMHOBas (a3bl QoTocuHTe3a. Peakuuu
dbotocunTesa. DddexTuBHOCTH QoTOCHHTE3a. 3HaueHHWe (oTocHHTE3a ISt



KU3HM Ha 3emie. BiusiHue ycioBuii cpensl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIEHHS €T0 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHH

XemocuHTe3. XeMOCHHTE3NpYIomue OakTepruu. 3HaYeHHE XEMOCHHTE3a IS
JKU3HU Ha 3emiie.

OHepreTudecKuit o0MeH B KJIETKE. Pacmeruienne BEIIECTB,
BBIJICJICHUE M aKKyMyJHpOBaHME  OSHEpruM B  KJeTKe.  OTambl
sHepreTudeckoro oomena. ['nmukonus. bpoxxenne n ero Buapl. KucioponHoe
OKHCJICHHE, WU KIeToYHOoe apixaHwe. OKucmuTensHoe (ocopHanpoBaHue.
D} heKTUBHOCT IHEPTETUICCKOTO OOMEHA.

Peakmmm matpugHorO cmHTe3a. [eHermueckas wuHpopmamms u JJHK.
Peammsarmst reHeTHUeckoi mHGpOpManMH B KIeTKe. | eHeTmueckuii KOO W ero
cBoifctBa. Tpanckpumims — wMaTpuuselii cunre3 PHK. Tpancmsamus —
OnocmHTe3 Oenmka. Otambl TpaHcmsmud. KommpoBaHWe aMHHOKUCIOT. Poib
pubocom B OrocuHTE3e OeKa.

Hexnerounsle (Gopmbl JKU3HH — BHUPYCHI. MICTOpHUS OTKpPBITHS BHPYCOB
(d.1. NBanoBckwmit). OcoOEHHOCTH CTPOCHHS W >KM3HEHHBIH ITHMKJI BHPYCOB.
bakrepuodaru. BosnesHu pacTeHUil, *KH-BOTHBIX M YEJIOBEKA, BHI3bIBACMBIC
BUpycamu. Bupyc wummyHo-medummra wemoeka (BHUY) — Bo30yaurens
CIINda. ObpatHast TpaHCKPHIIWS, peBepTa3a W WHTerpasa. [Ipodumaktika
pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUH.

JdeMoncTpauum:

Tlopmpemuwr: H. K. Konsuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabnuyvt u cxemvr: «Tunsl nutanusy, «Metaboianuam», «MHUTOXOHIPUSY,
«DHepreTHyeckuii obOMen», «Xiopormmacty, «®PorocuHTe3», «CTpocHHE
JOHK», «Ctpoenne u ¢yHKUMOHMpOBaHHMEe TeHa», «CuHTe3 Oenkay,
«[enernueckuit  kom», «Bupyce», «bakrepuodarm», «CrtpoeHue u
KU3HEHHBIN LIUKJT BUpYca
CII1 da, 6akteprodaray, «Perukanus JJHK».

Obopyoosanue: Mmonenu-anmmukanmn «Y qoenue JJHK u Tpanckpunmms»,
«buocunres 6enkay, «CTpoeHHe KIETKU»; MoJienb cTpyKTypsl JTHK.

Tema 5. Pa3MHoOKeHUe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB
(59

Krnerounslii MK, WM SKA3HEHHBIM UK KieTkd. MHTepdaza m MUTO3.
Ipomeccel, mpotekaronie B uHTEpdaze. Perumkanmss — peaknus MaTpUIHOTO
cuatesa JIHK. Crpoenme xpomocoM. XpOMOCOMHBI HabOp — KapHOTHIIL
JIMmnouaHeli W TaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJBI.
[utonorudeckue OCHOBbI Pa3sMHOXKEHHUS M HUHIUBHAYaJIbHOTO Pa3BUTUS
OpTaHU3MOB.

JHenenue knetku — muto3. Craaun Mutosa. IIponeccel, npoucxonsimue Ha
Pa3HBIX CTaAUAX MUTO3a. brojgorudeckuii CMbICI MUTO3a.



[Tporpammupyemas rubesnb KIETKH — aronTo3.

@DopMBbl pa3MHOKEHNS OPTaHU3MOB: Oecrioioe u nonosoe. Buapr 6ecrooro
Pa3MHOXCHUSL: JCTICHUE HaJBOE, MIOYKOBaHNE
OJTHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTHBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE KJIOHHPOBaHNE OPTaHU3MOB, €T0 3HAUEHHE JUTS CETICKINH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIINYHUS OT OECIIOJIOTO.

Meiio3. Craguu meitosa. [Ipouecchl, mpoucxosiye Ha CTaaAuiX Meiosa.
IloBenenune xpomocom B Mero3e. Kpoccunrosep. buonormueckuil cMmbicn U
3HaYEHUE Meio3a.

I'amerorene3 — mponecc 00pa3oBaHMs IIOJIOBBIX KJIETOK Yy JKUBOTHBIX.
ITonoBble >xene3bl: CEMEHHUKN M AndHUKHA. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX
KJIETOK — raMmeT (CrepMaTo30ujl, SHIEKJIETKa) — CIIEpMAaTOreHe3 M OOTreHes.
OcCoOeHHOCTH CTPOEHUS SHIEKIETOK W crepMaro3onnoB. OIUIOIOTBOpPEHHE.
ITapreHorenes.

WnnuBuayansHOe pa3BuUTHE (OHTOreHe3). OMOpHOHAIBHOE pPa3BUTHE
(omOpuorene3). OTamel  AMOPHOHANBHOTO  Pa3BUTHUS Yy  ITO3BOHOYHBIX
JKUBOTHBIX: JIpOOJIeHHE, TacTpyislus, opraHoreHes. IlocTamOpHoHanbHOE
pasButHe. Tumbl TOCT3MOPHOHATIBHOTO PpA3BUTHA: TIPSIMOE, HENpsSMOe
(rmumHOYHOE). BimsHME cpenpl Ha pa3sBUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButme pacteHumil. OHTOTEHE3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaIuU Pa3BUTHSL.

JdemoncTpanum:

Tabnuyst u cxemvl: «Dopmbl PAZMHONCEHUS OpP2AHU3IMO8Y, «/80tiHOE
onjiooomeoperue y Y6emKoeblix pacmenuiy, «Becemamuenoe pazmmodicenue
pacmenuiy, «enenue knemku b6axkmepuily, « Cmpoenue NnoL08bIX KIEMOKY,
«Cmpoenue xpomocomvly, «Knemounwiti yuxny, «Penauxayua J[HK»,
«Mumos», «Meiios», «llpamoe u Hnenpsamoe paszeumueyn, «Iamemozcenes y
Maekonumarwux u yerogekay, « OCHoGHble cmaduu OHMO2eHe3a .

Obopyooganue:  Mukpockon,  muxponpenapamsi  «Cnepmamo3ouobvi
Mmuexkonumarowje2oy, «ilyeknemka maekonumarowezoy, «Kapuoxunes 6
KAemKax Kopewka JyKa», MazHumuas Mooenv-anniuxayus —«/lenenue
xnemxuy, mooenv JIHK, mooenv memaghasnoi Xxpomocomol.

JlabopaTopHble M NPpaKTHYecKHe padoThI:

Jlabopamopnas paboma Ne 3. «HabmoneHne MuTO3a B KIIETKaX KOHYHKA
KOpeIIKa JyKa Ha TOTOBBIX MUKPOIIPEmapaTaxy.

Jlabopamopnas paboma Ne 4. «/3ydeHue CTpOEHHS INOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax».

Tema 6. HacjieqcTBEHHOCTh M U3MEHYHMBOCTb OPraHu3moB (8 1)

IIpenmer u 3amaunm reHetuku. Mcropust pa3BUTHS TeHETUKH. Poub



LIUTOJIOTUU ¥ 3MOPHOJIOTHH B CTAaHOBJICHWH T€HETHKH. Bkilan poccuiickux u
3apyOeXHBIX  yYEHBIX B  Ppa3BUTUE TCHETHKH. METOABl T'CHETHUKHU
(TnbpumomorHUecKknii, [UTOTCHETHYECKUH, MOJEKYIIPHO-TCHETHICCKHI).
OcCHOBHBIE T€HETHYECKHE TOHATHA. | eHeTndeckas CUMBOJIMKA, HUCHOIb3yeMas
B CXEMaX CKpEIMBaHUU.

3aKOHOMEPHOCTH  HAcleloBaHMA  IPU3HAKOB, YCTaHOBJIEHHblE [
Menznenem. MoHOrHOpHIHOE CKpeIIMBaHUe. 3aKOH eIUHO-00pasusi rTHOpUIOB
nepBoro moxosieHHWs. IlpaBuimo mOMUHHMpOBaHMS. 3aKOH pAaCIICIIICHUS
npu3HakoB. ['unoresa unctoTel raMer. [loHOE U HETIOIHOE TOMUHUPOBAHUE.

JurubpumHoe  CKpeIIMBaHUE. 3aKOH HE3aBHCHMOIO  HACJIETOBAHUS
NpPU3HAKOB. [IUTOTGHETHYECKHE OCHOBBI JUTHOPUAHOTO  CKPEIIMBAHMS.
AHanusupylomee — cKpelmuBaHHe.  VIcmonbp3oBaHHME — aHAIM3UPYIOIIETO
CKpPEIIMBAHNUS JUIS ONPEAEICHHS TeHOTHIIAa 0COON.

CuerieHHoe HacieloBaHue mpu3HakoB. Pabora T. Moprana 1o
CIICTIJICHHOMY HacCJIeJIOBaHHIO T'eHOB. HapylieHue clemieHds TeHOB B
pe3yJsbTaTe KPOCCHHTOBEPA.

XpoMocoMHast TeOpHs HaCJIeACTBEHHOCTH. | eHeTnuecKkue KapThl.

I'enetnka mona. XpoMOCOMHOE OINpEAETICHHE M0Ia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMEL. ['OoMOraMeTHBIe M TeTeporameTHble opraHusmbl. HacnenoBanue
MIPU3HAKOB, CHETUICHHBIX C ITOJIOM.

W3meHInBOCTS. Bunsr HN3MECHIUBOCTH: HEHACJIeICTBCHHAS "
HaclleICTBeHHas. Pomb cpeasl B HEHACHEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTrka MOAU(DUKAIIMOHHON HW3MCHUMBOCTH. BapHallMOHHBIA psia H
BapuanuoHHas kpuBas. Hopma peakmum mnpusHaka. KommuecTBeHHBIE U
KauyeCTBEHHbIE NMPU3HAKH M UX HOpMa peakuuu. CBoiicTBa MOAU(PHUKAIMOHHON
WU3MEHYHBOCTH.

HacnencreenHas, wim reHOTHIHMYECKas, M3MEHYMBOCTh. KomOMHAaTHBHAs
W3MEHYMBOCTh. Me#03 M TOJOBOM mpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTalmoHHass W3MeH4nBocTh. Kiaccudukamms wmyranmii:
IFC€HHbIC, XPOMOCOMHBIC, TC€HOMHBIC. YacTtota u TPUYHHBIL MyTaL[PIfI.
MyrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIIEJICTBEHHOMN
m3menunBocty H. Y. BaBuiona.

BHeﬂﬂepHaﬂ HACJICACTBCHHOCTb U U3MCHUYUBOCTD.

I'enernka wenoeka. Kapuorum yenoBeka. OCHOBHBIC METOABI T'€HETHUKH
YeJloBeKa: reHeaJloTHYeCKuH, OJIM3HEIOBBIH, LUTOTCHETHYECKNH,
OmoxnMHUUYecKuii, MoOJEeKyIsIpHO-reHeTndecknii. CoBpeMeHHOe OmpeeiieHue
TEHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHME, TCHOTUNUPOBAHNE, B TOM YHUCIIE
¢ nomopto IMIIP-ananu3a. HaciaenacrBenHble 3a00J1eBaHHS YEIOBEKA: TCHHBIC
Oome3nn, OOJIE3HM  C  HACIEICTBEHHOM  MpPenpacIoiiOKEHHOCTHIO,
XpoMocoMHble  Oome3Hn. ComaTMueckhe ¢ TEHEepaTHUBHbIE  MYTalHH.
CTBOJIOBBIE KJIETKH. HpI/IHHI/IHBI 310pOBOT'O 06p8.33. KU3HH, JHWArHOCTHKH,



NpoUIAKTUKY M JICYCHHs] 'eHETHYEeCKUX OoJje3Heil. Menuko-reHeTnieckoe
KOHCYJIbTUPOBaHHE. JHAUCHUE MEIUNNHCKON 'EHETUKH B MPEAOTBPALICHUH U
JICYCHUH TE€HETHIECKUX 3a001eBaHNN YeIOBEKa.

JdemoncTpanum:

Hopmpemur: T'. Mennens, T. Mopram, I'. ne @pus, C. C. YUetBepukos, H. B.
Tumodees-Pecosckwmii, H. 1. BaBunos.

Tabnuysr  u  cxemvl:  «MOHOTMOpHIHOE  CKpEIIMBaHWE W €ro
IIUTOTEHETHIECKas] OCHOBA», «3aKOH PACIIEIUICHUS M €0 IIMTOr€HETHYECKast
OCHOBa», «3aKkOH 4YHCTOTBI Tamer», «JurnbpugHoe ckpemmBaHue»,
«JuTONOTHYECKNE OCHOBBI ~ JUTHOPHIHOTO  CKPEIIUBAHHUA», «Meno3y,
«B3auMopelicTBUE aIeIbHBIX TE€HOBY», «l'€HETHYeCKHe KapTbl pPacTEHUH,
JKUBOTHBIX U 4YeJIoBeKa», «[ 'eHeTHuka moyay, «3aKOHOMEPHOCTH HacJIeAOBaHMUs,
CLEMIEHHOTO0 ¢ MoyoM», «KapnoTumnsl uenoBeka M KHBOTHBIX», «BHIb
u3MeH4YnBOCTH», «MoaudukanMoHHas W3MEHYMBOCTHY, «HacnenoBanue
pesyc-pakTopay, «[ eHeTHKa Irpynn KpoBu», «MyTanroHHass U3MEHYHBOCTH).

Obopyoosanue: Monenu-amumkanui «MOHOTHOPHIHOE CKpEIIMBAHUCY,
«HenonHoe nomuHHpOBaHHE», «lurnbpuaHoe ckpemuBanue», «llepexpéct
XPOMOCOM»; MHKPOCKOII ¥ MHKponpenapar «Jlpo3odunay (Hopma, Myrannu
(hopMBI KPBUTBEB 1 OKPACKH Telna); TepOapuii «I"opox MOCEBHON».

JlaGopaTopHble M NpaKTHYecKHe PadoThI:

Jlabopamopnas paboma Ne 5. «I3y4eHne pe3ylnbTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPELIUBaHKs y APO30(HIbI HA TOTOBBIX MUKPOIIpEapaTax.

Jlabopamopnass  paboma Ne 6. «3yueHue  MOIUPHUKAIMOHHOM
U3MEHYUBOCTH, IOCTPOEHNE BAPHALIOHHOIO PsAJa U BapUAllUOHHON KPUBOI».

Jlabopamopuas paboma Ne 7. «AHanU3 MyTalui y 1po30(uisl Ha TOTOBBIX
MUKpOIpenapaTax».

IHpaxmuueckaa paboma Ne 2. «CocTaBleHHE W aHAIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cejiekuus oprann3moB. OCHOBBI 6M0TexHOJI0THH (3 U)

Cenexiusi Kak Hayka W MPOIECC. 3apOKACHUE CENEKIIMUA U JOMECTHKAITHS.
Yuenne H. M. BaBuioBa 0 IeHTpax NPOWCXOXICHUS W MHOTOOOpa3us
KYJIBTYPHBIX pacTeHHH. L[eHTpBl HPOMCXOXKIEHHUS JOMAIIHUX >KMBOTHBIX.
Copr, opojia, mramm.

CoBpeMeHHBIE METOIBI CeNeKIMH. MacCOBBIA W MHIUBUAYAITBHBIH OTOOPHI
B CeNeKIMHM  pacTeHMA W  OSKMBOTHBIX.  OIEHKa  JKC-Tephepa.
bnu3koponcTBeHHOE  CKpemMBaHWe —  HMHOpHAuHT. Yucras  JMHMSA.
CkpemmBaHue 4WCTHIX JMHUWI. ['ereposuc, wim rubpuaHas cuia.
Heponcteennoe ckpemmBanne — aytopuauar. OtaanénHas rudpuanusanus u
e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W IIOJy4eHHE IOJHUILUIOHNIOB.
JloCTIKeHHS CeNIeKIINU PacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



BuoTexHonorus kKak OTpacib NMPOU3BOACTBA. ['€HHas MHXKEHEpUs. DTalbl
co3manus pexomOmHanTHOW JIHK m TpaHcreHHBIX opraHu3moB. KietodHas
umkeHepus. Kierounsle KymbTypbl. MUKPOKIOHAJIbHOE Pa3MHOKCHHE
pactenuil. KioHupoBaHHE BBICOKONPOMYKTHBHBIX CEJIbCKOXO3SHCTBEHHBIX
OpraHMU3MOB. JKOJIIOTHYECKHE U dTH4YecKue npodiaembl. [MO — reHeTndecku
MOJIM(UIMPOBAHHBIE OPTaHU3MBI.

JdemoncTpanum:

Ilopmpemwvi: H. 1. BaBunos, U. B. Muuypus, I'. [I. Kapneuenko, M. ®.
BanHoB.

Tabnuybr u cxemer: Kapta «LIeHTPHI NPOMCXOXKACHUS M MHOTO0OpPa3us
KyIbTYpHBIX — pacTeHuit», «llopomsl momammHHMX JKHMBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHui», «OrnanéHHas rubpuamsanus», «PaboTbl akagemuka
M. ®@. Usanosay, «Ilomumionaus», «OO0beKTE OHOTEXHOIOTHNY, «KitleTouHbIE
KyIbTypel M KJIOHMpOBaHHe», «KoOHCTpyHpoBaHME M TIEpEHOC TCHOB,
XPOMOCOMY.

Obopyoosanue. MyISXH IUIOJOB W KOPHEIUIOJOB IHWKHX (opMm w
KyJIbTYpHBIX ~ COPTOB  pacTeHui; repbapuii  «CenbCKOXO03sCTBEHHBIC
pacTeHus».

JlabopaTopHble M IPpaKTHYecKHe padoThI:

Oxcxypcusi «OCHOBHBIE METOIBI U JOCTIDKEHHS CEJICKLIUH pacTeHHH U
KUBOTHBIX  (Ha  CEJECKIMOHHYIO  CTaHIMIO, IUIEMEHHYIO  (epMmy,
COPTOHUCIIBITATENIBHBIA  yYacTOK, B TEIIMYHOE XO34HCTBO, J1abOpaTopuio
arpOyHHMBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KJIIACC
1 1 B Henemo, Bcero 34 4, U3 HUX 2 94 — PE3EPBHOE BpeMs

Tema 1. IBoonmonnasi ouosorus (9 4)

[TpearnocklIkM BO3HUKHOBEHHUS! 3BOJIOLMOHHOW TEOPHH. DBOJIOIMOHHAS
Teopus U e€ MecTo B OMOJIOTHH. BinsiHNe 5BOJIIOIIMOHHON TEOpUU HA pa3BUTHE
OuoJIOTHH U APYTUX HAYK.

CeuzerenbcTBa HBOMIONUH. [laseoHTONOTrHYECKHE: TTOCIE0BATENEHOCTh
NOSABJICHHUSA BHIOB B MaJICOHTOJIOTHYECKOM JICTONHUCHU, MEPEXOIHBIC (I)OpMBI.
buoreorpaduueckne: cxoacTBO M paznuuue ¢dayH U (GIOp MaTepUKOB H
OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA W Pa3NUuMs SMOPHOHOB pPa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHHTENBHO-aHATOMHUUYECKUE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE, PpPYIUMEHTapHblE  OpraHbl, aTaBU3MblL.  MoOIEKyIsIpHO-
OMOXUMMUYECKHE: CXOJACTBO MCXAaHU3MOB HACJICACTBCHHOCTH W OCHOBHBIX
MeTaboJIMYECKHX MyTeH y BCEX OPraHU3MOB.

OpomrormonHast Teopuss Y. JlapBuHa. [IpeAmochiiki BO3HUKHOBEHHS



JapBUHU3Ma. JIBIDKyIIME CHJIBI SBOJIONMHU BHUAOB 1o JlapBuHy (M30BITOUYHOE
pasMHOXGHHE  TIPH  OTPAaHMYEHHOCTH  PECypCcOB,  HEONpelncNEHHAs
M3MEHYNBOCTE, 00pH0a 3a CyIIeCTBOBaHHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas teopusi 3Boitonnu (CTD) 1 €€ 0OCHOBHBIE MTOJIOKEHHS.

Muxpossomonust. [Tomysanus kak eJUHNIA BUIA U 3BOJIIOIUH.

JBwxyiue cuibl ((pakTopsl) SBOJIIONUKM BUIOB B IpHpoAe. MyTannoHHbIH
npolecc ¥ KOMOMHATHBHAs U3MEHUYHUBOCTD. [1oMy IsIIMOHHBIE BOJHBI U Jpeid
TeHOB. V3011t 1 MUTparLs.

EcrectBenHplii 0TOOp — Hampasisitomuii  ¢akrop sBomormu. Dopmbl
€CTECTBEHHOTO 0TOOpa.

ITpucrocoOIeHHOCTh OPTaHW3MOB KaK PE3yibTaT JIBOMIOLNHMH. IIpuMepsl
MPUCIIOCOOICHUH Y OpraHu3MoB. ApoMop(0o3bl U HANO-alaN TALlUH.

Bun wu Bumoo6OpasoBanme. Kpurepum Buma. OcHOBHBIE (OPMBI
BU1000pa30BaHus: reorpauueckoe, IKOJIOTHUECKOE.

MakposBomonust. @Dopmbl  3BodrONMH:  (UIIETHYECKasl, AWBEPreHTHas,
KOHBEPTreHTHasl, IapajuienbHas. HeoOpaTHMOCTh 9BOTIONNH.

IIpoucxoxkaeHue oT HecennaIN3UPOBAaHHBIX NMpenkoB. IIporpeccupyromas
CrielUaIn3anys. AJanTHBHAS paJuaIis.

JdeMoncTpauum:

Tlopmpemur: K. Jlunneis, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkenb, ©. Mromep, A. H. CeBeprios.

Tabnuyvt u cxemvi: «Pa3BUTHE OPraHUYECKOrO0 MHUpa Ha 3emiiey,
«3apoAbllIi TTO3BOHOYHBIX KHBOTHBIX», «ApPXEONTEepHKCY», «DopMbI OOPHOBI
3a cymectBoBaHHe», «EcrecTBeHHBIH 0TOOp», «MHOrooOpasue copToB
pacTeHui», «MHoroobpasue MOpOJl  JKUBOTHBIX», «[Tonmynsuuny,
«MyTannoHHas HN3MEHYHBOCTBY;
«Apomop¢o3ey, «Manoamantamum», «OOmas nereHepanus», «JBmxymme
cuiel 3Bomoimmy, «Kapra-cxema mapmpyra mytemectBus Y. JlapBuHaw,
«boppba 32  cymectBoBaHMe», «[IpHCIIOCOOIICHHOCT,  OPTaHM3MOBY,
«["eorpaduueckoe BuI000pa3oBaHue», « IKOJIOTHUECKOE BUI000PA30BaHHUEY.

Ob6opyoosanue: KOJIEKIMSI HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKPACKH;
HabOp IUIOJIOB U CeMSH; KOJUTeKIHs «[IprMepsl 3aIUTHBIX MTPUCTIOCOOTIEHUH y
JKUBOTHBIX»; MoJenb «OCHOBHBIE HAIpaBICHUS JBOJIONHUN»; OO0BEMHas
Mozenb «CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).

Buoreorpapuueckass kapra Mupa; KoiuleKius «DPOpPMBI COXpaHHOCTH
HCKOITIaCMBIX KUBOTHBIX n paCTeHHﬁ»; MOACIIb-
ammmkamysa  «[lepekpécT Xpomocom»; BIlaKHBIE TperapaTtbl  «Pa3Burue
HacekoMoroy, «Pa3BuTHe JIATYIIKM»; MUKpomnpenapaT «/Ipo3zoduna» (Hopma,
MyTalun (hopmBI KpPBUIbEB " OKpaCKH
TeJna).

JlabopaTopHble U NpaKTHYecKHe padoThl:



Jlabopamopnas paboma Ne 1. «CpaBHeHHE BUAOB IO MOP(HOIOTHICCKOMY
KPUTEPHION.

Jlabopamopnas paboma Ne 2. «Onrcanue IPUCTIOCOOIIEHHOCTH OpraHN3Ma
U €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHe KU3HU Ha 3emJie (9 4)

JloHay4uHBIE TIPENCTABICHHUS O 3apOXKICHUM XM3HHM. HaydHble Tumoress
BO3HUKHOBEHHMS KM3HH Ha 3emie: aOHOreHe3 WM TMaHCHepMus. XUMHYECKas
9BOMIOIMS. AOMOTEHHBIH CHHTE3 OPraHMYECKHX BELIECTB M3 HEOPraHWYECKHX.
OKCTIepUMEHTaIbHOE ITOATBEPXKICHUE XHMHYECKOW 3Bomronny. HauambHble
oTanbl Ouonormdyeckod sBomonmu. [wunoresa PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYP M BO3HHKHOBEHHE INMPOTOKIETKH. [lepBble KiIeTKM M UX
sBomonys. DopMUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3Burue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Katapxeil. Apxeiickas u
npoTepo3oiickas dpel. [lameo3oiickas spa m €€ MEepHOAB: KEMOPHHCKWIA,
OPJOBHUKCKUMN, CUITYpUNCKUN, J€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30¥ickas 3pa 1 e€ epuobl: TPHACOBBII, FOPCKUM, MEJIOBOM.

KaifHozolickass 3pa u €€ mnepHOAbl: MAJECOr€HOBBIM, HEOICHOBBIH,
aHTPOIIOTE€HOBBI.

XapakTepuCTHKa KJINMaTa U reoJorMyeckux mpoueccoB. OCHOBHBIE 3Tallbl
9BOJIOLUH PACTUTEIBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUI U
JKUBOTHBIX. Il0sIBTIeHHe, pacliBeT ¥ BEHIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYecKOro MHpa Kak OTpakeHHe 3Bomonnu. OCHOBHEBIE
CHUCTEMAaTHYECKHE TPYIIBI OPraHU3MOB.

OBOITIOIUS YeJIOBEeKa. AHTPOIIOJIOTHS KaKk HayKa. Pa3BuTHe mpeacTaBiIeHUH
0 IPOMCXOXKIECHUH YenoBeka. MeToasl uzyueHus aHrponoreHesa. CxoacTsa u
pa3nuuus 4eJoBeKa U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHUE YeTI0BEKa.

Hemwxynme  cunsl  (paxkTopel) — aHTpomoreHe3a.  HacriencrBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOUIecTBEHHBIH 00pa3 KHU3HH,
M3TOTOBJICHUE OPYAMN TPY/a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH DBOJIOLUU 4YEIOBEKA: AaBCTPAIIONUTEKH,
Uenoek ymenslif, YenoBek npsaMoxoisamuil, YernoBex HeaHAEPTaTbCKUA,
UYenosek pazymHblil. Haxo K1 UCKONIAEMBIX OCTATKOB, BPEMs CYIIECTBOBaHUS,
o0J1acTh pacrpocTpaHeHus, 00bEM roJI0BHOTO MO3ra, 00pa3 KH3HH, OPYIHS.

YenoBeueckne pacbl. OCHOBHblE OOJbIIME pachl:  €BPOIEOHIHAS
(eBpasmiickasi), HeTrpo-aBCTpaIouAHAs (PKBATOpUAIbHASI), MOHTOJIOUTHAS
(a3maTcko-amepukaHcKast). UepTbl TIPHCIOCOOJICHHOCTH —IIPEJCTaBHTEINCH
YeJIOBEYECKHUX Pac K YCIOBHSAM CYIIECTBOBAHMA. ETMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JemoHcTpanuu:

Ilopmpemuvi: ®. Penn, JI. Ilactep, A. . Omapun, C. Mumep, I'. FOpu, 4.



JapBuH.

Tabauyvr u cxemvi: «Bo3HukHOBeHHE COJIHEYHOW CHCTEMBI», «Pa3BuTHe
OpraHmdeckoro mmpa», «PacturenpHas KieTka», <«OKHBOTHas KIETKa»,
«[IpokaproTndeckas kierka», «CoBpeMEHHas CHCTEMa OpPraHHYECKOTO
Mupa», «CpaBHCHHE aHATOMHYECKHX YepT CTPOCHHS 4YeJOBEKa W
4eJIOBEKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MECTa IaJCOHTOJOTHYECKUX
HaxOoJIOK TPEIKOB COBPEMEHHOTO YeoBeKay, «JlpeBHelnue monn», «/lpeBHue
mronny, «IlepBbie COBpeMEHHBIE IIOANY», «UeIoBeYecKre packh».

Obopydosanue: MYJISDKU «[IpoucxoxneHue YeNIOBEKa» (6rocTsI
ABCTPAJIONUTEKA, TUTEKAHTPOIa, HeaHIepTaiblla, KPOMAaHBOHIA); CIENKHA WIIH
M300paKeHNsT KaMEHHBIX OpYIHH MepBOOBITHOTO dYeJoBeKa (KAaMHH-YOIIIEPHI,
pyOmia, ckpebina); TeoXpoHONOrMyeckass Tabnui@a; Komuiekius — «DopMel
COXPaHHOCTH UCKOITAEMBIX KUBOTHBIX H PACTCHHID.

JlabopaTopHble M NpaKTHYecKHe padoThI:

Ipaxkmuueckas paboma Ne 1. «/I3yueHne UCKOMAaeMbIX OCTATKOB PACTEHUIMA
Y )KHBOTHBIX B KOJUICKITHIX).

Oxexypeus «QBoOIONUA OpPraHUYECKOTO Mupa Ha 3emie»
(B ecTeCTBeHHO-HAYYHBIH W KpaeBeqUECKUil My3eit).

Tema 3. OpranusMsl U OKpy:kawuas cpeaa (S 4)

Okomorusi Kak HayKa. 3aJaud ®W  pasfeNbl  OKOJOTHd.  MeToasl
9KOJIOTHIECKUX HCCIICIOBAHHA. DKkonornaeckoe MHPOBO33PEHHUE
COBPEMEHHOTO YeJIOBeKa.

Cpensl 0OMTaHWS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYITHAS, TIOYBCHHAS,
BHYTpUOpTaHU3MEHHAsI.

Okonoruueckue (Gakropel. Knaccupukaiust 3KOJOrHYecKuX (HakTopos:
abuoTHyeckue, OMOTHYCCKHE W AHTPOIOTeHHEIE. JleficTBHE 3KOIOTHYECKIX
(hakTOpOB HA OPTaHU3MBI.

AOHOTHYECKHE (baxTopsI: CBET, TeMIepaTypa, BIIQKHOCTb.
®oromepronusM. [IpucmocodneHns OpraHU3MOB K JIEHCTBHIO aOHOTHYECKHUX
(hakTopoB. broIOTHYECKUE PUTMBI.

Buotnueckue (haxTopHI. Bunasl OMOTHYECKNX  B3aUMOJIEHWCTBHIL:
KOHKYPEHILIMS, XHWIIHUYEeCTBO, cuMbno3s u ero Qopmel. Ilapasutusm,
KOOIIepaIysi, MyTyajiu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIEOHUYIECTBO).
AmeHcanu3M, HeHTpanm3M. 3HAaYeHHE OMOTHYSCKUX B3aMMOJEHCTBHU IS
CYIIIECTBOBAHUS OPTAaHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XaPAKTEPUCTUKU nomyssinud. OCHOBHBIE TOKa3aTesn
MOMYJISIIUK: YUCIIEHHOCTb, TUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, MPUPOCT,
Murpanus. JlnHaMuka YUCIEHHOCTH TIOMYJISIIIAN U €€ PETYIISIIHsL.

JemoHcTpanuu:

Ilopmpemui: A. T'ymbonsar, K. @. Pynrpe, 3. I'exxerns.



Tabauysr u cxemor: xapra «lIpupoansle 30HbI 3eMim», «Cpenbsl oOUTaHMS
oprann3MoBy, «Dotonepuonusmy», «llomymsnnun», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTH MOMYJIIINY HHY30pHH-TYenbKi», «[Iumessie nenm.

JlaGopaTopHble M IpaKTHYeCKHEe Pa0OTHI:

Jlabopamopnas paboma Ne 3. «Mopdoorimdeckiue 0COOCHHOCTH PacTeHHUH
U3 pa3HbIX MECT OOUTaHHUSD.

Jlabopamopnas paboma Ne 4. «BnusHue cBeTa Ha POCT W Pa3BUTHE
YEpPEHKOB KOJICYCa».

Ipaxkmuueckas paboma Ne 2. «[loncuér MIOTHOCTH TMOIMYJSIMH pa3HBIX
BUJIOB PaCTEHUII.

Tema 4. Coo01uecTBa M 3K0JI0rHYeCKUEe cUCTeMBI (9 1)

CoobmecTBo opraHu3MoB — OwnoreHo3. CTpyKTypBI OMOIIEHO3a: BUAOBAS,
NPOCTPAaHCTBEHHAsl, Tpoduueckas (mumieBas). Bunmsl-momuHanThl. CBS3uM B
6uoreHo3se.

OKOJOrH4ecKrue CcHUCTeMbl (3KocucTeMsbl). IloHATHE 00 3KOCHCTEME W
6HOFeOL[eHO3e. (DyHKI_II/IOHaHI)HI)Ie KOMIIOHCHTBI 3KOCHUCTEMBI: TMPOAYLCHTEI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemlecTB M IOTOK SHEprud B
skocucreme. Tpoduueckne (MHIIEBbIE) YPOBHU dKocucTeMbl. [TuieBsre menu
u ceru. OCHOBHBIE IIOKa3aTelid AKOCHCTEMBL: OHoOMacca, MPOAYKIUS.
DKOJIOTHYECKHE MUPaMUABL: MTPOIXYKINH, YUCICHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YyCTOWYNBOCTD, CAMOPETYIIALNSL, pa3BuTHe. CyKIecCHs.

[TpupomHbIe 5KOCHCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCUCTEMa XBOWHOTO
WY OIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe M XO3AHCTBEHHOE  3HAYEHUE  ArpPO3KOCHUCTEM U
ypOOIKOCUCTEM.

buopa3znoobpazue kak Gaxrop ycTouumBocTH 3KocucTeM. CoXxpaHEeHUe
OMONIOrMYecKoro pazHooOpa3us Ha 3emire.

VYuenue B.U. Bepranckoro o O6mocdepe. I'paHUIBI, COCTaB M CTPYKTypa
ouocdepsl. JKupoe BemectBo u ero ¢GyHkiuu. OcoOeHHOCTH OHOC(Ephl Kak
rII00aIbHONW 3KOocHCTeMBl. J[MHAMUYECKOe paBHOBECHE M OOparHas CBA3b B
6uocdepe.

KpyroBopoTsl BemiecTB ¥ OHOT€OXMMHYECKHE IMKIJIBI  HJIEMEHTOB
(yrmepona, a3ota). 30HaIBHOCTE Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Onocepe 3emMian. AHTPONOTEHHbIE HW3MEHEHUS B
6uocdepe. ['ModanbHbIE HKOTOTHIECKHE TPOOIEMBL.

CocymiecTBoBaHNE TIPUPOJIBI " YeJI0BEeYECTRa. CoxpaneHne
Omopa3zHoOoOpa3usi Kak OCHOBa  ycToWdmBocTH  Ouwochepsl. OcHoBa
palMOHAIBHOTO YNPABJICHHS MPUPOIHBIMH PECYpPCaMH M MX HCIIOJIb30BaHHE.
JocTmwkeHnst 6HOIOTHH B OXpaHa IPHPOIHL.



JdeMmoncTpauum:

Tlopmpemyr: A. [Ix. Tercmm, B. H. Cykaués, B. Y. Bepranckwii.

Tabauysr u cxemol: «llumessie ey, «BHOICHO3: COCTaB M CTPYKTypay,
«[Ipupoansie cooOmectBa», «llenu muraHusy, «IKOJOrMYecKas MUPaAMUAAY,
«bnocepa m uenoBek», «OKOCHCTEMAa IIMPOKOIMCTBEHHOTO  JIEcay,
«QKocucTeMa XBOMHOro Jeca», «buHOIEHO3 BOMOEMa», «ATPOLEHO3Y,
«[IpumepHBIe aHTPONOreHHbIE BO3JCHCTBUS Ha MpUpoay», «BakHeiimme
WCTOYHHUKH 3arpA3HEHUS] BO3AyXa M IPYHTOBBIX Boay», «llouBa — BakHeiimas
cocraBisironias  6uocdeprr», «Pakropbl nerpamanuu 1mouBy», «llapHUKOBBIN
a¢pdexr», «DakTopbl PaIMOAKTUBHOTO 3arps3HeHHs OHocdeps», «Oo0mast
CTpyKTypa Onocdeps», «Pacmpoctpanenne xm3HA B Onochepey, «O30HOBBIN
9Kkpan ouocheps», «Kpyrosopor yriepona B 6uochepe», «Kpyroopor a3ora B
HPHPOEY.

Ob6opyodosanue. Mopaenb-amuinkanus «TunuyHble OMOLIEHO3bI»; repbapuii
«PactutenpHble  cooOmiecTBa»; Kojulekuuu «buoneno3», «Bpeaurtenu
BRKHEHIINX CEIbCKOXO3IHCTBEHHBIX KYNbTYp»; TepOapuél W  KOJUICKLUH
paCTeHI/Iﬁ 1 )XUBOTHBIX, IMIPUHAJIC)KAIINEC K pa3HbIM 3KOJOTHUYCCKUM I'pylIiamM
omHoro Bupa, Kpacmas xuura P®, wn3o0paxkeHHs OXpaHAEMBIX BHJIOB
pacTeHUH U JKUBOTHBIX.



TEMATHUYECKOE INTAHMPOBAHME YUEBHOI'O IIPEJMETA «bHOJIOI'S»

10 KJITACC

1 1 B HEegemo, Bcero 34 4, 1 14 — pe3epBHOE BpeMs

Temsl ypokoB
1 KOJIMYECTBO YacOB

OcHOBHOE cofiepKaHNe

ITimaHupyemMbie BUIBI yUeOHOM
JIESITeIbHOCTH 00Y4aOIIUXCS

TEMA 1. BUOJIOT U] KAK HAYKA (2 1)

1. BuoJsorus kak Hayka (1

)

Buonorus kak Hayka. CBsi3u Ouongoruu
¢ 00IIeCTBEHHBIMU, TEXHUUECKUMH U
JIpYTUMH €CTECTBEHHBIMH HayKaMH,
¢mnocodueit, penurue, STUKOH,
3CTeTHKOH 1 paBoM. Poib Guonorun B
(hOopMUPOBaHNY COBPEMEHHON HAyIHOH
KapTHHBI Mupa. CucremMa
OHMOJIOTHUECKHUX HAYK.

JdemMoHcTpauuu:

Hopmpemui: Y. Napsun, I'. Mennens,
H. K. Konbuos, Ix. Yorcon u @.
Kpux.

Tabnuywvl u cxemol: «MeTOIBI TTO3HAHUS
JKHBOW TIPHPOIBD)

PackpeiBaTh coniepkaHie TEPMUHOB U MMOHATUN: HAYYHOE
MHPOBO33pEHHE, HayuHasi KapTUHA MUPA, HAyIHBIN METO/,
THIIOTE3a, TEOPHSI, METOIbI HCCIIEJOBAHUS.
XapaxTepu30BaTh OMOJIOTHIO KaK HAayKy, €€ MECTO U POJIb
CpeU APYTUX €CTECTBEHHBIX HAYK.

[NepeuncisaTh pa3aens OMOJIOTHU B COOTBETCTBHH C
00BEKTaMH H3YyUCHUSL.

HaspBaTh BaxkHeiimue oTpacin OHOIOTHYECKUX 3HAHUN
3aga4y, crosmue nepex ouonorueit XXI B.

2. MeToabl NO3HAHHUS
skuBOii mpupoas (1 4)

MeTto1bl TO3HAHUSA KUBOW IPUPOABI
(HabmogeHue, SKCIIEPUMEHT,
OIHCaHUE, H3MEPEHUE,
KJIacCU(HUKAIU, MOJCIH-

PackppiBath conepkaHie TEPMUHOB U MMOHITUN: HAyYHbIN
METO/J], METObI HCCIICIOBAHHSI.

XapakTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHUS KUBOMH
MIPUPOJIBI: HAOTIOICHNE, SKCIIEPUMEHT,

poBaHHe, cTaTHCcTHYecKas 00paboTKa
JTAaHHBIX ).

JdemMoHcTpauuu:

Tabauyvl u cxemwvl: «MeTOIBI
MO3HAHUS KUBOH MIPUPOIBD».
JlaGopaTopHble H PaKTHYECKHUE
padoTsI:

Ipaxmuuecxas paboma Ne 1.
«/crnonb30BaHue Pa3IUnIHBIX METOOB
MPU U3YUCHHH OUOIOTHYCSCKUX
00BEKTOBY

OIMCaHUe, U3MEpeHNne, Ki1accu(rKanys, MOISIMPOBaHHUE,
CTaTUCTUYECKast 00padOTKa JaHHBIX

TEMA 2. )KUBBIE CUCTEMBI U UX OPTAHU3ALIVA (1 4)

3. BuoJjornyeckue
CHCTeMBbI, IPOLecChl U X
usyuenue (1 4)

JKuBrle cucteMsbl (OMOCHCTEMBI) Kak
npenMeT N3ydeHus OUOIOTHH.
OTanune KUBBIX CHCTEM OT
HEOPraHW4eCKOil IPUPOIBL.
CaoifcTBa 6HocHcTEM U UX
pa3HooOpa3sue. YpoBHH OpraHU3aluH
OnocucTeM: MOJIEKYIISIPHBIH,
KJIETOYHBINA, TKAHEBBIH,
OpTaHN3MEHHBIH, MOMYJISIIHOHHO-
BHIOBOH, 9KOCHCTEMHBIH (O1O-
r'€OLIEHO-TUYEC-KHi), OnoCchepHBIi.
JdeMoHcTpauuu:

Tabnuywt u cxemwr: «OCHOBHbBIC
NPU3HAKY XKU3HU», Y POBHU
OpTaHMU3aLIH KUBOI IPUPOIBI».
Obopyoosanue: MOJIEITb MOJIECKYIIEI
JHK

PackpeiBath conepkaHre TEPMUHOB U OHATUI: cHCTEMA,
OuosIorMuecKas CUCTeMa, 3JIEMEHTHI CHCTEMBI, CTPYKTypa
OHOCHCTEMBI, CBOICTBA )KUBBIX CUCTEM, O0OMEH BEIIECTB,
pa3sMHOXKEHHE, POCT, Pa3BUTHE, HACIEICTBEHHOCTD,
U3MEHYHMBOCTB, Pa3ipaKUMOCTh, SHEPrO3aBUCUMOCTb, YPOBHU
OpraHu3anuy Xu3Hu (OHOCHCTEM).

XapaxTepu30BaTh MPUHIUIIEI OPTaHU3AINN OHOCHCTEM:
OTKPBITOCTB, BEICOKAs! YIOPSJOYEHHOCTD, CAMOPETYIISIINS,
HEePapXUIHOCTb.

[epeuncnsaTe yHUBEpCcaIbHBIE CBONCTBA KHUBOTO: EANHCTBO
XUMHUYECKOTO COCTaBa, Pa3Apa)kUMOCTb, ABHKEHHE,
rOMeocTa3s, pocT U pa3BUTHE, HACIEICTBEHHOCTD,
W3MEHYHBOCTb, IBOJIOLHS (TIPUCTIOCOOIICHUE K
HU3MCHAOIIUMCSA yC.]'lOBI/IﬂM).

[TpuBoANTH IPHMEPH! OHOCHUCTEM PA3HOTO YPOBHS
OpraHM3alUy ¥ CPAaBHUBATH MIPOSIBIICHUS] CBOUCTB JKUBOTO Ha
Pa3HBIX YPOBHSIX.

XapaxTepu30BaTh OCHOBHBIE IIPOIECCHI, TPOTEKa-

IoIIKe B OHocHucTeMax: 0OMEH BEILIECTB U IpeBpalleHe
SHEPTHHU, CAMOBOCIPOHM3BEICHHE, CAMOPETYIISIIHS,
pa3BHTHE.




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

Cobmroath npasmiia OepeKHOT0 OTHOIIECHHS K )KUBOU
pUpoJe

TEMA 3. XUMHWYECKHIA COCTAB 1 CTPOEHME KJIETKH (8 u)

4. XuMH4YeCKHIi cOCTaB
KJeTKkH. Boga u
MHHEpaJbHbIE COJIH

19

XUMHUYECKHH COCTaB KIJIETKH.
XUMHYECKHE ITTEMEHTBL:
MaKpO3JIEMEHThI, MUKPOIJICMCHTHI.
Bopa 1 MuHepasbHbIE BelecTBa.
OHU3UKO-XUMUYECKUE TTPOLECCHI,
MPOTEKAIOIINE B KUBBIX CUCTEMAX.
OYHKIIMK BOIBI U MHUHEPATbHBIX
BelecTB B kietke. [lognepxanue
OCMOTHYECKOTO OaynaHca.
JlemoHcTpanuu:

Juacpammer: «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B HE)KUBOM
npupone», «Pacnpenenenue
XHUMUYECKUX 3JIEMEHTOB B KHBOM
MPUPOAE».

Tabnuywsl u cxemor:
«[Teprommueckas Tabuna
XUMHYECKUX dJICMEHTOBY,
«CTpoeHHE MOJICKYJIBI BOJBI»

PackprIBaTh comepxaHie TEPMUHOB M HOHSTHI: 2JIEMEHTHI-
OHOTeHBI, MAKPOAJIEMEHTHI, MUKPO3JIEMEHTEI; MHHEPAIbHBIE
BEI[ECTBA, MOJIEKYJIa BOIBI KaK JIUIIONb, BOJOPOIHEIE CBS3H;
rUApOQUIbHBIE U THAPO(POOHBIE BELIECTRA.

Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOTO COCTaBa Kak OJHO U3
CBOMCTB )KHBOTO.

PacripenensaTh XUMUUECKUE IIEMEHTSI 110 TPyINaM B
3aBUCHMOCTH OT KOJIMYECTBEHHOTO IIPE/ICTaBUTEIILCTBA B
OpTaHM3Me; XapaKTepU30BaTh PONIb OTJEIBHBIX 3JIEMEHTOB.
BBIBIATE CBSI3b MEX/Y COCTaBOM, CTPOSHHEM MOJIEKYIIBI
XHUMHYECKOTO COCAMHEHHS M er0 (YHKIUSIMU B KIIETKE

5. Beaku. CocTaB u
cTrpoenue 6eakoB (1 4)

Benxu. Cocras u cTpoeHne GEKOB.
AMHHOKHCIIOTBI — MOHOMEPBI
6enkoB. HezameHnmsle 1
3aMEHUMBIE aMHHOKHUCIIOTHL.
AMHHOKHCIIOTHBIH cOCTaB. YPOBHI
CTPYKTYPHI OEIIKOBOH MOJIEKYJIBI
(nepBUYHas, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAS CTPYKTYpPA).
XuMmI4yecKkre cBOMcTBa OEITKOB.
Buonornueckue pyHKImMM O6ENKOB.
JeMoHcTpauum:

Tabauywvt u cxemvr: «CTpoeHUE
MOJIEKYJIBI OeNKay.

Obopyoosanue: CBETOBOM
MHKPOCKOII, MUKPOIIPEIIapaThl

PackpbiBaTh conepxaHnue TSPMUHOB M IOHATHI: O€NKH,
MOJUMEPbI, MOHOMEPHI, AaMUHOKHCIIOTHI, IEITHJHAS CBSI3b,
HOJUIENTH T, JEHATYPaLHs.

XapaxTepn3oBaTh OSIIKH KaK KJIaCcC OPTaHUIECKUX
COCIMHEHHIT; KIaCCU(HUIIPOBATh UX II0 CTPOSHUIO
(r00ynsapHbIC ¥ GUOPHILIAPHBIC OCITKH), TIEPCUUCISATE U
XapaKTepH30BaTh QYHKINH OEIKOB

6. ®epMeHTHI —
OunosioruyecKue
kaTajau3aTopsl (1 1)

DepMeHTB — OHOJIOrnYecKre
kaTanu3aropsl. CTpoeHune pepmeHTa:
AKTHUBHBIH LIEHTp, cyOCcTpaTHAs
cneaudmaHocTb. KodepmeHTHL.
Buramunsl. OTinmaus pepMeHTOB OT
HEOPTaHWIECKHUX KaTalIn3aTOPOB.
JdemMoHcTpauuu:

Tabauywvt u cxemor: «CTpoeHUE
(depmeHTay.

Ob6opyoosanue: 060pyaOBaHHE IS
NIPOBEICHUS HAOJIOICHUH,
U3MEPEHUH, IKCTIEPUMEHTOB.

PackpbiBaTh coepkaHnue TSPMHUHOB M TIOHSATHI: (pepMEHTBI,
aKTHBHBII IICHTP, CyOCTpaTHas crielu(UIHOCTb,
KO(EPMEHTHI, OCITKH-aKTHBATOPBI  OCITKH-UHTHOUTOPBI.
Vka3biBaTh 0TIHYMSI HEPMEHTOB OT HEOPTAHMIECKUX
KaTaJIn3aTopoB.

OOBACHATE poJb HEPMEHTOB B (DYHKIIMOHUPOBAHHUH >KUBBIX
CHCTEM, B IPOMBIILICHHOCTH, B MEIUIIUHE, B IIOBCETHEBHON
JKU3HU YeJIOBEKa

JlabopaTopHble U MpaKTHYeCKHe
padoTsI:

Jlabopamopnas paboma Ne 1.
«M3yueHne KaTaIuTHUECKON
aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHIIa3bl M KaTaa3bl)»

7. Yraesoabl. Junuas! (1

)

VrneBoapl: MOHOCaXapuabl (IITIOK03a,
pubo3a u ne3o0kcupru603a),
JIcaxapubl (caxaposa, JJakTo3a) U
noJTrcaxapu/s (Kpaxmal, TIMKOTeH,

PaCKpblBaTb cozlep)xal-u/le Tele/IHOB u HOHﬂTHﬁ: yFJ'leBO)lbI,
MOHOCaXapH/Ibl, IUCAXapHUIbI, TIOJUCAXAPHIBI, TIIFOKO34,
pubo3a, ne30kcuprb03a, caxaposa, JTaKTo3a, MalbTo3a,
[EJUTI0I03a (KIIeTYaTKa), KpaxMaJl, TIMKOTeH; JIUITUIBL,




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

neimmoo3a). buonornueckue
(YHKIIMH yTIIEBOMIOB.

JIMnuapL: TPUTITHIEPUIEL,
dhochomumuab, CTEPOUIBL.
TunpodunbHo-ruapodhoOHBIE
cBolicTBa. bronoruueckue GyHKIUN
munuaoB. CpaBHEHHE YTIIEBOIOB,
0€NKOB U JTUIHI0B KaK HCTOUHHKOB
SHEpTrHu.

JleMmoHcTpanuu:

Tabauywbl u cxemol: «YTICBOIBIY,
«JInmm e,

Obopyoosanue. 060pyIOBaHNE IS
MPOBEICHUS HAOMIOACHHH,
HU3MEPEHUH, SKCTIEPUMEHTOB.

TPUTIHIEPHABI (KHPBI, Macia), GochOTUIHIbL, CTEPOUIBL.
XapaxkTepnu30BaTh YIIIEBOMBL, JIUITH/IBI KaK KI1acc
OPTaHNYECKUX COCIHHEHUH.

KiraccuduimpoBats yriieBoAbl ¥ JIAIHAIEL IO CTPOSHHIO;
HepeunciaTh GPyHKIUK YIIICBOJOB U JIUITHJIOB.
CxeMaTH4yecKd H300pakaTh CTPOSHHE MOJIEKYJT YTIICBOAOB,
JIMINIOB

8. HykyienHoBbIe
KHCJI0ThI. ATD (1 4)

Hyxneunossie kucnotst: JTHK u
PHK. Hyxneotusl — MOHOMEpBI
HYKJICMHOBBIX KHCIIOT. CTpoeHue u
¢ynxmn [JHK. Ctpoenue u
¢ynxumn PHK. Buget PHK. AT®:
CTpOCHHE U (PyHKIHH.
JdeMoHcTpauuu:

Hopmpemui: JTx. Yorcon, ®. Kpuk,
M. Vunkune, P. ®panxinus.
Tabnuywr u cxemor: «HykIieHHOBBIE
kucnotel. JJHK», «buocunres
6enkay, «CTpoeHIe MOJICKYIIBI
ATOy.

Obopyoosanue: CBETOBOM
MHKPOCKOII, MUKPOIIPEIapaThl

PackprIBaTh copepaHue TEPMUHOB M TIOHSTHHI:
ne3okcupubonykienHosas kuciota (JJHK),
pubonyknenHoBas kuciora (PHK), Hykmeornn,
HOJMHYKJICOTHAHAS 1IeNb (TTOJIMHYKICOTH),
KomIuieMeHTapHocTh, pyHkuun JHK (xpanenue u mepegaua
HacJeICTBeHHOH nHpopmarmn); Buasl PHK
(nHMOpMALIMOHHAS, TPAHCIIOPTHASL, PUOOCOMATIbHAS);
ageHosuHTpudochar (ATD), makpospruueckas CBs3b.
XapaxkTepu3upoBaTh HyKJIEHHOBBIE KHCIOTHI KaKk
XUMHYECKHE COSTHHEHNS U HOCUTEIN HAaClIeICTBEHHON
nHdopmarmu.

OTMeyaTs 0COOEHHOCTH CTPOSHHUS MOJIEKYJT HYKJICHHOBBIX
kucnot (JJHK, PHK) u AT®.

CxeMaTH4yecKd H300pakaTh CTPOCHHE HYKICOTHIOB,
MOJIEKYJI HYKJICHHOBBIX KHCIOT, ATD

9. UcTopusi 4 MeTOABI
U3yYeHHUsI KJIETKH.
Knerounas Teopus

(1)

Iluronorus — Hayka O KJIeTKe.
Knerounas reopus — npumep
B3aUMOJICHUCTBHUS UeH U PaKTOB B
Hay4YHOM IO3HaHUU. MeToibl
U3y4YeHUS KIETKH.

JeMoHcTpauuu:

Iopmpemui: A. JleBenryk, P. I'yxk,
T. llIBann, M. Hnetinen, K. M. bap,
P. Bupxos.

PackpriBath conepxaHue TEPMUHOB U IOHATHH: KIIETKa,
IIUTOJIOTHST; PACKPBIBATH COAEPKAHME ITOTIOKEHUIT
KJIETOYHOH TEOPHH.

[lepeuncnaTs u XapakTepu30BaTh OCHOBHbBIE METO/IbI
H3y4YeHUs KJIETKH (IPUTrOTOBICHUE CPE30B, OKPALINBAaHUE,
MHKPOCKOIIMPOBaHKE, IEHTpU(yrupoBaHue,
KyJIbTUBHPOBAHHE KJIETOK U TKaHEH)

Ob6opyoosanue: CBETOBOI
MHUKPOCKOIT; MHKPOIPENapaThl
PacTUTENBHBIX, )KUBOTHBIX
OaKTepHaNbHBIX KJIETOK

10. Kirerka kak
1eJIOCTHAS KUBasi
cuctema (1 u)

Krnetka kak 1ienoctHas )xuBas
cuctema. OOmye MpU3HaKU KIETOK:
3aMKHyTasi HapyXHas MeMOpaHa,
mouekyisl JIHK kak renernueckuit
anmapar, cucTeMa CHHTe3a Oelka.
Twns! KIEeTOK: SyKapuoTHIeCKas 1
MpPOKapUOTHIE-

ckasi. OCOOEHHOCTH CTPOEHHS
IPOKAPHOTUYECKOH KIIETKH.
Krnerounas crenka 6aktepuil.
CTpoeHune 3yKapuoTH4eCKON
Ki1eTkd. OCHOBHBIE OTINIHUS
pacTUTENbHOM, )KUBOTHOM U
rpubHOii Ki1eTku. [ToBepXHOCTHBIE
CTPYKTYPBI — KJICTOYHAs CTEHKa,
IJIMKOKAIUKC, UX QYHKIIHH.

PackpbIBaTh cosiepkaHie TEPMUHOB U TOHSTHI: KIETKH
(9ykapuoTHYecKasi, MpOKapHoTHUYECKast), IIa3MaTHIecKast
MeMOpaHa (T1a3MaieMMa), TITHKOKATUKC, TPaHCTIOPT
BeIecTB (ITACCUBHBIN, aKTUBHBI), SHIOINTO3
(paronmTo3, NMUHOIMTO3), FK30IIUTO3, KIIETOUHASI CTCHKA,
HYKJICOUI.

CpaBHHBaTh MEXAY CO0O0H 3yKapHOTHUECKUE T
HNPOKapUOTHIECKHE KJIETKH; OTMEYaTh CXOJCTBO
pa3nuuKs B CTPOSHUH KIIETOK OaKTepHid, JKMBOTHBIX,
pacteHuii 1 rpudoB




Temsl ypokoB

1 KOJIMYECTBO 4aCcOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

[Ina3maTnyeckas memOpaHna, eé
cBoiicTBa U QYHKIIHH.

JlemoHcTpanuu:

Topmpemui: A. JleBenryk, P. I'yk,
T. llIBann, M. Unetinen, K. M. bap,
P. Bupxos.

Tabnauywr u cxemoi: «CTpoeHHE
3YKapHOTUYECKOH KIETKU»,
«CTpoeHue KUBOTHOH KIETKH»,
«CTpoeHne pacTUTENbHOMN KIETKI»,
«CTpoeHue POKapUOTUIECKON
KIIETKH».

Obopyoosanue: CBETOBOM
MHKPOCKOIT; MHKPOIIpeapaTsl
PaCTUTEIbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KIETOK

11. CTpoeHue 3yKa-
pUOTHYECKOI KIEeTKHU

1w

Iluronna3ma u e€ opraHouabl.
OpnHOoMeMOpaHHBIE OPTaHOUABI
kaetku: DIIC, anmapat ["onbmxu,
nm3ocoMbl. [ToyaBTOHOMHBIE
OPTaHOUJIbI KIICTKH: MUTOXOHIPHUH,
ractuabl. [Iponcxoxnenne
MUTOXOHPHIA U 1actua. Buabt
mnactua. HememOpanHsie
Opra-HO-UJIBI KIETKH: pUOOCOMBI,
KJICTOYHBIH IIEHTP, HCHTPUOIH,
PECHUYKH, )KT'YTHKH. OYHKIHN
OpraHoOMIOB KJIETKH. BKitoueHusl.

PackppiBathk conepxaHue TEPMUHOB U OHATHUI:
LMTOIIIa3Ma, OPraHOMBI, SHAOILUIA3MaTHYECKas CETh
(BIIC), anmapat ['obmKH, TH30COMBI, BAKyOIIb,
MHTOXOHJIPHH, TUIACTH/IBI (XJIOPOILIACTHI, XPOMOILIACTHI,
JIEHKOIUIACTH), pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN
LEeHTp (LEHTPOCOMA), PECHIYKH, JKT'yTHKH, BKIIOYCHUS,
SAPO, sAepHas 000JI0YKa, KapHOoILIa3Ma, XPOMAaTHH,
SIPBILIKO, XPOMOCOMBI.

OnuchIBaTh CTPOCHUE 3YKAPHOTHYECKOH KIIETKH 110
n300paXCHUAM U Ha MUKpOIIpenaparax; KiIacCu(puIupoBaTs
OpraHOH/bl B 3aBUCHUMOCTH OT 0COOEHHOCTEI! HX CTPOCHHUS
(omHOMEMOpaHHEIE, AByMeMOpaHHBIE, HEMEMOpaHHEIE);

SAnpo — perynsTopHbIi LEHTP
ki1eTkn. CTpoeHue sipa: saepHast
000I1049Ka, KaproIIa3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCrOpT BELIECTB B KIIETKE.
JleMoHcTpanuu:

Ilopmpemur: A. JleBenryk, P. I'yk, T.

[lIBanH, M. UlInetinen, K. M. bap, P.
Bupxos.

Tabauyvr u cxemor: «CTpoeHUE
SYKapHOTHIECKOH KIETKH»,
«CTpoeHne KUBOTHOH KIETKH»,
«CTpoeHHe pacTUTEIBHOMN KIETKIY,
«CtpoeHue

MPOKAPUOTHYECKON KIIETKH»,
«CTpoeHue s11pa KIEeTKU.
Obopyoosanue: CBETOBOM
MHKPOCKOIT; MHKPOTIpENapaTsl
PaCTHTEIBHBIX, JKUBOTHBIX U
0aKTepHaNBHBIX KIIETOK.
JladopaTopHbIe H IPAKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 2.
«V3y4eHne cTpoeHHs KIETOK
pacTeHHH, )KUBOTHBIX U OaKTepHit
MO MEKPOCKOIIOM Ha TOTOBBIX
MHKpOTIpeTiapaTax 1 UX OIHCAHNE)

OTUCHIBATh (hYHKIUH KayKIOTO OPraHOM/A B KIIETKE.
XapakTepnu3oBaTh KJIETOYHOE SIPO KaK MECTO XPaHEHHS,
nepenavn (yIBOCHHE XPOMOCOM) M Peanu3aliin
(TpaHCKPHITIHS) HACIEACTBCHHOW HH(POPMAIIHN KIICTKH.
IMepeynciaTh ¥ OMUCHIBATH KOMITOHEHTHI SIpa U UX
¢dyHKIMY.

CxeMaTH4YHO N300paXkaTh CTPOCHUE PACTHTEILHON U
XUBOTHOM KJIETKH.

OOBSACHATH OMOJOTUYECKOE 3HAUCHNE TPAHCIIOPTA BEIIECTB
B KJIETKE

TEMA 4. XKUSHEESATEJIbBHOCTD KJIETKH (6 u)

12. O0OMeH BellecTB.
IlnacTuyeckuii o0MeH.

OG6MeH BeLIECTB, WIA META00JIN3M.
AccumMusnus (TTaCTHIECKUI

PackpriBaTh coneprkaHie TEPMUHOB U MIOHATHI: 00MEH
BEIIECTB U MPEBpAIICHUE SHEPTUH (MEeTabO0IN3M),




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

doTocuHTe3. XeMOCHHTE3
29

00MEH) U AUCCUMHUIISALIUS
(3HepreTuueckuii 0OMeH) — JiBe
CTOPOHBI €AMHOTO TIpoIiecca
Mertaboim3ma. Pons 3akoHOB
COXpPaHCHHS BEIECTBA U SHEPTUHH B
HOHUMaHUK MeTabonu3Ma. THITbI
oOMeHa BelecTB: aBTOTPOGHBIA U
rerepotpodHbIii. Ponb pepmMeHTOB B
oOMeHe BEIIECTB U MPEeBPAIICHUN
SHEPrHu B KIETKE.

®dotocunTe3. CBeTOBas U TEMHOBas
(asel porocunTesa. Peakimm
(dhotocunTE3A.

DddexTrBHOCTH POTOCHHTE3A.
3HaueHne (HOTOCHHTE3A [UIS KU3HU
Ha 3emiie. Bimsaue ycmoBuii cpens
Ha (OTOCHHTE3 U CTIOCOOBI
MOBBIIICHHUS €r0 MPOIYKTUBHOCTH y
KYJIBbTYPHBIX PACTEHHUH.
XemocuHTe3. XeMOCHHTE3UPYIOIIHe
OakTepuu. 3HAYCHUEC

ACCUMMUIISIIMS, TUIACTHIECKUH OOMEH, TUCCHUMUIIALINA,
JHepreTHYecKuii 00MeH, GOTOCHHTE3, POTOIH3,
(hochoprpoBanue, IEPEHOCYHK IIPOTOHOB, XEMOCHHTE3.
OmnnceiBaTh (POTOCHHTE3, IPOLECCH, MPOTEKAIOIINE B
CBETOBOU M TEMHOBOI1 (haze.

BBIBISITE IPHYMHHO-CIIEICTBEHHBIE CBSI3H MEXTY
MOTJIOIEHUEM COJTHEUHOH SHEPTHHU XJIOPO(UIIIOM 1
cuHTe30M Mostekyn1 ATO.

CpaBHMBATh HCXOJHbIE BEIIECTBA, KOHEUHbIE IPOAYKTHI U
YCIIOBUS IPOTEKAHUS PEaKLUUii CBETOBOH M TEMHOBOH (hazbl
(dbotocunTE3A.

CpaBHHBaTh (POTOCHHTE3 U XEMOCHHTE3.

OneHnBaTh 3HaYeHHE (POTOCHHTE3A M XEMOCHHTE3a IS
JKU3HU Ha 3emiie

XEMOCHHTE3a I )KU3HU Ha 3eMle.
JdemMoHcTpauuu:

Hopmpemwi: K. A. Tumupszes.
Tabauyer u cxemvl: «XIOPOIIIACTY,
«DOTOCUHTE3»

13. DHepreTuyeckuii
oomeH (1 1)

DHepreTUYecKrii 0OMEH B KIIETKE.
Pacmeruienne BemecTs, BhIICICHUE
1 aKKyMYJIUPOBaHUE SHEPTUHU B
KJIETKe. DTaIbl BHEPreTHIECKOT0
oOmeHa. ['muxonus. bpoxxenue u ero
Bubl. Kucnopomnoe okucienue,
WM KJIIETOYHOE JbIXaHUE.
OKuCIUTENEHOS
(dhochopummposanue.

D HeKTHBHOCTH SHEPTETHUECKOTO
oOMeHa.

JeMoHcTpauum:

Tabnuywsl u cxemol: «TUnbl
MUTaHUD», «MeTabomm3my,
«MUTOXOHIPUSD,
«DHepreTUIecKuii 0OMeH»

PackppiBathk conepxaHue TEPMUHOB U OHATHUI:
SHEPreTHYEeCKHH 0OMEH, TTIMKOJIN3, MOJIOYHOKHCIIOE
OpOKEHHE, CIUPTOBOE OpOKEHHE, OHOTIOTUICCKOE
OKHCIICHHUE, KJIETOYHOE JIbIXaHHe, TUCCUMUIIINS, PepMeHT.
XapakTepu3oBaTh 0OMEH BEIECTB U NPEBPAICHUE SHEPTUH
(MeTaboH3M) KaK OJHO UX CBOHCTB )KHBOTO.

IMepeuncnsaTe 0COOEHHOCTH IITACTHIECKOTO U
SHEPreTHIecKoro oOMeHa B KIIETKE; yCTaHABIHBATh
B3aMMOCBSI3b MEXy HUMH.

Pa3nnuatk TUIBEI OOMEHa BEIIECTB B KJIETKe: aBTOTPO(HBIH
U reTepoTpOdHBIH.

OnuchIBaTh ATAIbl IHEPTETHIECKOT0 0OMeHa
(TOArOTOBUTENBHBIN, OECKUCIOPOIHBIHN, KUCIOPOIHBIN) 1
CpaBHHUBATH HX MEXIY COOO.

XapakTepu30BaTh PEaKINN TIINKONIN3a, OpPOKeHUs,
KJIETOYHOTO JBIXaHUS; BBISIBIATH IPHIHHHO-CIICICTBCHHBIE
CBSI3H MEXy TJINKOJIH30M,

KJIETOYHBIM JBIXaHUEM U CHHTe30M Mojekya ATO.
CpaBHHBaTh 3 HEKTUBHOCTH OECKHCIOPOIHOTO U
KHCJIOPOJJHOTO 3TaroB

14. Buocunre3 6enka (2 4)

Peakiun MaTpuyHOTO CHHTE3A.
I'enernyeckas napopmanus u JTHK.
Peanuzaiys reHeTnueckom
nHbOpMaNuK B KIeTKe. | eHeTnueckuit
KOJ U ero cBoicTaa. TpaHckpumnus
— MarpuuHblii cuare3 PHK.
Tpancnsuus — OHocuHTE3 OemKa.
Oramsl TpaHcaun. KonupoBanue
aMHHOKHCIIOT. Ponb pubocoMm B
6uocunTe3e Oenka.

JdeMoHcTpauuu:

Ilopmpemuwi: H. K. Konb1os.
Tabnuywr u cxemwr: «Ctpoenue JJHK»,
«CtpoeHre 1 pyHKIMOHUPOBAHHE

PackpriBath conepkaHue TEPMUHOB U TIOHSTHI: TeH,
TeHeTUYECKUH KO/, MaTPUUHBIN CUHTE3, TPAaHCKPHIILHS,
TpaHCIAIUS, KOJIOH, aHTUKOJIOH, prOocoMa, LieHTpaIbHas
JIOTMa MOJIEKYJIIPHONH OHOJIOTHH.

Omnpenensth CBOCTBA TeHETHYECKOTO KO/ia (TPUILIETHOCTS,
OJTHO3HAYHOCTH, BEIPOXKIICHHOCTh, YHUBEPCAIIBHOCTb,
HETePEeKPBIBAEMOCTh, HEMPEPBIBHOCTH ).

OnwuchIBaTh dTAIBl PEANTU3AINN HACICACTBEHHON
WHPOPMAINH B KIETKE.

CpaBHUBATh peakM1 MaTpUYHOTo cuHTe3a MosieKya PHK u
Oenka B KJIeTKe




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

reHay, «CuHTe3 Oenkay, «Permkanus
JHK», «I"eHeTnyeckuii kom».
Obopydosanue:. MOICIT-aNTUTHKAIINN
«¥Y nBoenue JJHK u Tpanckpunuusy»,
«buocunTes Genka»

15. HekeTrouHble (hopMbl
“KH3HH — BUPYCHI (1 4)

Hexnerounste GpopMbl KU3HH —
BUpYCHIL. McTOpns OTKpHITHS
Bupycos ([l. . iBaHOBCKHIA).
Oco0eHHOCTH CTPO-

PackpbiBaTh cosepaxaHue TEPMUHOB U IIOHATHI: BUPYC,
BUPYCOJIOTHS, KallcHA, 6akTeprodar, BUPYC
nMMyHozaedunura deiaoseka (BUY), oHKOreHHbIE BUPYCHL

€HHS ¥ )KU3HEHHBIH IIUKJI BUPYCOB.
Bakrepuodaru. bonesnu pacrennii,
JKUBOTHBIX M YEIIOBEKa, BEI3BIBAEMEIC
BUpycaMu. Bupyc nMmyHomeduira
yenoseka (BUUY) — Bo3Oyaurens
CIINda. O6patHast TpaHCKpHUIILIHUS,
peBepTasa, narerpasa. Ilpodumakruka
PacIpoCTpaHEHUSI BUPYCHBIX
3ab0eBaHUI.

JleMoHcTpanuu:

Topmpemui: 1. U. VIBaHOBCKUI.
Tabauywvl u cxemvl: «Bupycoy,
«baxmepuogazuy, «Cmpoenue u
arcusHennvill yuxn supyca CIIH/a,
baxmepuogazar.

Obopyoosanue:. Mooenb cmpyKmypul
JHK; maenumnas mooenb-anniukayusy
«Cmpoenue knemxu»

XapaxTepn3oBaTh BHPYCHI KaK HEKJIETOYHYIO (OpMY KHU3HU;
0COOCHHOCTH CTPOCHUS ¥ XM3HEHHBIH IINKJI BUPYCOB.
OnuceIBaTh KU3HEHHBIH UK BUPyca HIMMYyHOAepHIHTa
4eJIoBeKa; pa3nnyarh Ha pucyHkax BTM (Bupyc Tabaunoit
Mo3aukn), bakrepnogar, BUY.

OO0OCHOBBIBATH M COOMIOAATH MEPHI MPODUIAKTHKH
pactpoCTpaHEeHHUs] BUPYCHBIX 3a00/IeBaHUI
(pecnupaTopHBIE, XKEIyA0UHO-KUIIEUHBIE, KICIIeBOH
sHue¢anur, BUU-undexuns)

TEMA 5.

PASMHOXEHUE 1 UHANBUJY AJIbBHOE PABBUTUE OPTAHU3MOB (5 1)

16. ZKu3HEeHHBIH MK
KJIeTKHU. JlejeHne KJIeTKH.
Muto3 (1 4)

KieTounsIit UKII, WIx KU3HEHHBINA
UK KieTkd. MaTepdasa u MuTo3.
IIpoueccsl, mpoTekaronue B
uHTepdase.

PackpeiBath coaepkaHue TEPMUHOB U OHATUMN: KIIE€TOUHBIN
UK, HHTepdaza, permKanys, XpoMocoMa, KapHOTHII,
TaIUIONIHBIN, TUTUIONTHBIH XpOMOCOMHBIH Habop,
XPOMAaTUIbl; MUTO3;

Perunkanus — peakiust MaTpUUHOTO
cunresa JJHK.

CrtpoeHune XpoMocoM. XpOMOCOMHBIH
Habop — KapuoTun. JUIIONHBI U
TaIIONTHBII XPOMOCOMHBIE Ha0OPBI.
Xpomatuael. Lluronornueckue
OCHOBBI Pa3MHOXKEHUS U
WHJUBUTYalIbHOTO PA3BUTHS
OpPraHU3MOB.

Jlenenue kineTkn — Muto3. Ctaauu
muro3a. [Ipomeccel, mpoucxonsmme
Ha Pa3HbIX CTAJUSIX MHTO3A.
Buonoruueckuii cMpicn MuTo3a.
IIporpamMmmupyemast ruGenb KIICTKH —
arionTo3.

JdeMoHcTpauuu:

Tabauywvt u cxemol: «KIeTOYHBIH
ki, «Pemmukanus JHK»,
«CTpoeHHe XpOMOCOMBI», «MHTO3;
MarHUTHasi MOJIeITb-aTUTHKAIIAS
«Jlenenne xknetkn»; moxens JJTHK.
Obopyoosanue: CBETOBOI
MH-KPOCKOII; MUKpOIpernapar
«KaprnokuHes B KJIeTKax KOpelka
JyKa».

JlaGopaTopHble H IPaKTHYe-CKHe
padoTsI:

Jlabopamopnas paboma Ne 3.

ero craauu: mpodasa, metadasa, anadasa, Ternodasa.
OnuchIBaTh KU3HEHHBIN UK KIETKH; TIEPEYUCIATE U
XapaKTepH30BaTh MEPHO/IBI KICTOYHOTO IIUKIIA, CPABHUBATH
HX MKy cOOOM.

OnuceIBaTh CTPOSHUE XPOMOCOM, KAPHOTHIIOB OPraHH3MOB,
CPaBHUBATH XPOMOCOMHBIE HAOOPBI KIIETOK.

CpaBHHBATh CTaJAUH MHUTO3a.

Pazinuarh Ha MUKpOIIPENapaTax ¥ PUCYHKaX CTaJUH MUTO3a.
PackpbiBaTh OHOJIOTHYECKHI CMBICI MHTO3a




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

«HaOmoienre MUTO3a B KJIET-

KaX KOHYMKa KOpEIIIKa JIyKa Ha
TOTOBBIX MUKpoOIperaparax»

17. ®opmbl pa3MHOKeHUS
OpraHu3MoB
1)

DopMbI pa3sMHOKEHHUS] OPTaHU3MOB:
Gecrornoe u nmosoBoe. Bunpt
0€ecII0JI0r0 Pa3MHOXKCHUSL: ICICHNE
HaJ[BOE, 10Y-KOBAaHHUE OJHO- U
MHOTOKJIETOYHBIX,
CMopooOpa30BaHUE, BETETATHBHOE
pa3MHoskeHue. MckyccTBeHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €T0
3HAYCHUE AT CENEKIHN.

ITonoBoe pasmHoOXeHME, ETO
OoTINYUs OT GecroIIoro.
JdeMoHcTpauuu:

Tabruywt u cxemvr: «POpMEIL
Pa3MHOXEHHUS OPraHU3MOBY,
«JIBOIHOE OIIJIOOTBOPEHUE Y
LBETKOBBIX PacTeHHUI», «/leneHne
KJIeTKU OakTepuity, «BeretaTuBHOE
pa3sMHOXEHHUE pacTeHui, «CTpoeHne
TOJIOBBIX KIIETOK)»

PackpriBath conepxaHue TEPMUHOB U OHATHUI:
pa3MHOKEHHE, KJIOH, MOJIOBBIE KJICTKHU (TaMeThl),
STATIEKIIeTKa, CIEpMaTO30U I, 3UT0Ta, AEIeHNE Ha[BOE,
MOYKOBaHHeE, CIIOPYIIIIHS, pparMeHTanus, BereTaTHBHOE
pa3MHOKEHHE, CEMEHHOE Pa3MHOXKECHHE, OTIbIICHHE,
JIBOITHOE OINIOAOTBOPEHHE, MOOBLIE JKEIIE3bl, CEMEHHHKH,
SIMYHUKH, OTIOJOTBOPEHHE (HapyKHOE, BHyTPEHHEE).
XapakTepu3oBaTh 0COOEHHOCTH M 3HaYeHHE OECIONIOro u
MOJIOBOTO CIIOCOOOB Pa3MHOMKEHHUSL.

BeiaensaTs BUIBI OECHIONOT0 pa3MHOXKEHHS; BBIABIATH
B3aMMOCBSI3H MEeXy GopMaMH U CIIOCOOAMU pa3MHOKEHHUS
U UX OMOJIOTHYECKUM 3HAYCHHEM.

BiriageTs npréMamMu BEreTaTHBHOTO Pa3MHOKECHHS
KyJBTYPHBIX pacTeHUil (Ha MpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJOBbIE KIETKH: SMIIEKIETKH,
CIIEPMAaTO30H/Ibl; BBIBISITH OCOOEHHOCTH X CTPOCHHUS

18. Meiio3 (1 4)

Meiio3. Craguu mefiosa. [Ipomeccsl,
MPOHMCXOAAIINE Ha CTAANAX Meio3a.
IToBenenue xpoMocoM B MeHo3e.
Kpoccunrosep. buonornueckui
CMBICJ U 3HAYECHUE Meio3a.
JdeMoHcTpauuu:

Tabnuywsl u cxemol: «Meiio3».
Obopyoosanue: monens JTHK;
MarHUTHasI MOJIEITb-aNTUTHKALINS
«JlemeHne KIETKM»

PackpeiBath conepxaHue TEPMUHOB U IOHATUI: MENH03,
KOHBIOTALIUS XPOMOCOM, IEPEKPECT (KPOCCHHTOBED)
XpPOMOCOM, TaMETEI.

XapakTepu30BaTh MEH03 Kak CII0co0 KIETOYHOTO JENCHUS;
OINKCBIBATh MEHO03 110 CTalusIM; CpaBHUBATh CTaUK Meio3a
U MUTO3a.

Paznuuate Ha pucyHKax craauu Meio3a; pacKpblBaTh
Ouonornueckoe 3Ha4eHNE Meio3a

19. OdpasoBanue u
Pa3BHTHE MOJIOBBIX
KkJ1eToK. Onjio10TBOpeHue

1w

T'amerorene3 — npouecc
00pa3oBaHMs MMOJIOBBIX KIETOK y
JKMBOTHBIX. [10JIOBBIE JKeTe3bl:
CEMEHHHKU U SUYHHKH.
O0pa3oBaHUe 1 pa3BUTHE MOJOBBIX
KJIETOK — r'aMeT (CIIepMaTo30H /I,
STATIEKIIETKA) — CIIepMaTOreHe3 U
ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKIIETOK U CLIEpMAaTO30M/I0B.
OnnonotBopenue. IlapreHorenes.
JdeMoHcTpauuu:

Tabauywvt u cxemvr: «lIpsimoe u
HEeTIPSIMOE Pa3BUTHEY,
«["ameToreHe3 y MIEKONUTAIONINX 1
YeJIOBEKay.

Obopyoosanue: MOzIEITb
MeTadazHOH XPOMOCOMBEI;

PackpriBath conepxaHue TEPMUHOB U IOHATHUI:
ramMeToreHes, CriepMaToreHes3, OOreHe3, CriepMaTo30m/I,
aKpocoma, SHIEKIeTKa, MOJSIPHBIC TENbIIA.
XapakTepu30BaTh 0COOCHHOCTH raMeTOreHe3a

Y )KHBOTHBIX M €T0 CTaIUH, MIOJIOBBIC KJICTKH

JKUBOTHBIX M OTIUCHIBATH MPOIIECC UX PA3BUTHS.
CpaBHUBATh CIIEPMaTOTCHE3 H OOTEHES.

OnwuckBaTh OTUIOAOTBOPEHUE, ONOJIOTHYECKOE 3HAUCHHE
OTIIOZOTBOPEHHS

MHKPOCKOII, MUKPOIIpEHapaTsl
«CnepMaTo30u bl
MJICKOITUTAIOLIET 0%, «SIHIeKIeTka
MJICKOIIHTAIOMIETO».
JlabopaTopHble U MpaKTHYeCKHe
padoTsI:

Jlabopamopnas paboma Ne 4.
«M3yueHue CTpOeHHUs MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHKpOIIpenapaTax»




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

20. UuauBUAayabLHOE
pa3BuTue opranu3mos (1

)

WunuBnayanbHOe pa3BuTHE
(oHTOTEHE3). DMOpHOHATIBEHOE
pasButHe (IMOpUOTEeHE3). DTarbl
SMOPHOHATEHOTO Pa3BUTHS Y
MO3BOHOYHBIX )KUBOTHBIX:
IpoOJeHne, racTpyJIsLus,
oprasoreHnes. IloctamMOproHanbHOE
pasButue. Tunsl
MOCT-3MOPHOHATIBHOTO Pa3BUTHS:
npsiMoe, HENpsiMoe (JINYNHOYHOE).
Bnmsiaue cpenbl Ha pa3BuTHE
OpraHu3MOB; ()aKTOPHI, CIOCOOHEIC
BBI3BIBATh BPOXKJICHHBIE YPOJICTBA.
Pocrt u pasBurue pacrenuil.
OHTOreHe3 I[BETKOBOTO PACTEHHS:

CTPOCHUE CEMCHU, CTaAUN PA3BUTHUA.

PackpriBath conepxaHue TEpPMUHOB U TIOHSATUI: OHTOT€HES,
IMOpHOTeHe3, 3urora, ApodiIeHne, 6IacToMepsl, MOpyJIa,
OnacTyia, OacTonelns, racTpyia, Hefipyna, opraHoreHes;
3apO/IBIIIEBBIE JINCTKHU: HKTOJIEpMa, Me30AepMa, SHTOIepMa;
MOCTOMOPHOHAIBHOE Pa3BUTHE: IIPSIMOE U HENPSIMOE
(ImarHOYHOE); MeTaMop(03, Meracropa, MUKpOCIOpa,
MBUTBIIEBOE 3€PHO, CIIEPMHUH,

3apOJIBIILIEBBIA MEIIOK, IBOMHOE OIIOA0TBOpE-

HHE.

OmnpenensTs ITanbl SIMOPHOHAIBHOTO Pa3BUTHS XOPIOBBIX HA
cXeMax | Iperapatax u OIMHCHIBATh IIPOIIECCHI,
MPOUCXOASAIINE Ha KaXKIOM dTaIe.

CpaBHHBATB EPHOIbI OHTOI€HE3a; IIPSIMOE 1 HENIPSIMOe
(JIMYMHOYHOE) TIOCTAIMOPHOHAIBHOE Pa3BUTHE, 3apPOIBIIIT
YeJI0BEKa U APYTUX XOPAO-BBIX.

OOBACHATH OMOJOTUYECKOE 3HAUCHUE PA3BUTHUS

¢ MeTaMop(030M; OTPHUIATEIFHOE BIMSHHE aJIKO-

JlemoHcTpanuu:

Tabauyet u cxemwvi: KOCHOBHBIE
cTaauu oHToreHe3ay, «IIpsmoe u
HEenpsIMoe pa3BUTUEY, «JBoiHOE
OILIOIOTBOPEHHUE Y IIBETKOBBIX
pacTeHuin

roJIsl, HIKOTHHA | IPYTHX TePaTOreHHBIX (h)akKTOPOB Ha
pa3sBUTHE 3apOJBIIIA YEI0BEKa.

OnucelBaTh IPOLECC JBOWHOIO OIUIOJOTBOPEHUS Y
LIBETKOBBIX pAaCTEHUI

TEMA 6. HACJIEJJCTBEHHOCTH U UBMEHUMBOCTbH OPTAHNU3MOB (8 1)

21.I'eneTnka — Hayka o
HACJIEICTBEHHOCTH 1
usmenunBoctu (1 4)

IIpenmer u 3agaun resetuku. Poias
IIUTOJIOTHUH ¥ IMOPHOJIOTUY B
CTaHOBJICHUH TeHEeTHKH. Bxiaz
POCCHIICKUX 1 3apYOeKHBIX YUCHBIX
B pa3BHUTHE T€HETUKU. MeToabI
TeHETHKH (THOPHUIOIOTHIECKHIA,
LUTOT€HETUUECKUNA, MOJICKYJISIPHO-
reHeTndeckuil). OCHOBHBIE
TEHETUYECKUE TOHATHSL.
I'eneTnyeckas cCUMBOJIMKA,
UCTIONb3yeMas B CXeMax
CKpeIMBaHHH.

JdeMoHcTpauuu:

Hopmpemui: T'. Mennens, T.
Mopran, H. . Basunos, C. C.
YerBepukos, H. B. Tumodees-
PecoBckuii.

Obopyodosanue: MOIIEITb-
amurKanust «MoHorubpuaHOoe
CKpenmBaHuey, repbapuii «I opox
HOCEBHOI»

PackpbiBath coepkaHiue TSPMUHOB U TIOHSTHI: TCH, TCHOM,
TCHOTHUT, ()EHOTHII, XPOMOCOMBI, AJUICJIbHBIC TCHBI (aJUICNH ),
TOMO3HIOTa, TEeTEPO3Ur0Ta, JOMUHAHTHBIA MPU3HAK (TeH),
PELeCCUBHBIN MPHU3HAK (TCH), YHCTas! JIMHUS, THOPUL.
[MepevnciaTh 1 XapaKTepu30BaTh METObI TEHETHKU:
THOPUIOTIOTHYECKHUI, INTOTCHETHIECKU I, MOJICKYIISIPHO-
TCHETHYECKUIT; TOMUHAHTHBIC M PEIIECCUBHBIC MPU3HAKU
pacTeHHi U KUBOTHBIX.

[Tonb30BaThCs TEHETUUECKOW TEPMUHOJIOTHEH U
CHUMBOJIMKOM JJIS 3aITUCH TeHOTUITMYECKUX CXEM
CKpEIHBaHUS

22. 3aK0HOMEpPHOCTH
HaCJIe[0BAHUSA
NPU3HAKOB.
Monorudpuanoe
CKpeluBaHue

1)

3aKOHOMEPHOCTH HacJeI0OBaHHS
IIPU3HAKOB, yCTaHOBHeHHbIC I.
Menaenem. MoHOTHO-pUIHOE
CKpelIMBaHue. 3aKOH €JMHO00pa3ust
THOPHIOB TIEPBOTO IMOKOJICHHUSL.
IIpaBuno

JIOMUHHPOBAHHUS. 3aKOH
paciienieHus npu3HakoB. [ umoresa
yucToTHl ramer. [lonHoe u
HETIOJIHOE JOMUHHPOBAHUE.
JdeMoHcTpauuu:

Topmpemui: T'. Mennensb.

Tabauywvl u cxemol.
«MoHOTHOpHIHOE CKpEIINBaHHE 1
€ro IUTOT€HETUIECKasi OCHOBAY,
«3aKOH pacIlIeIUICHUS 1 ero

PackpbIBaTh copep:kaHne TEPMUHOB U MOHATHIA:
MOHOTHOPHU/IHOE CKpelMBaHNe, ()EHOTHITHYECKUE TPYIIIIHI,
THOPHUIOJIOTHYECKUH METO/I, YUCThIC JINHUHY,
JIOMUHHPOBAHHE T€HOB (ITOJTHOE, HEMOIHOE), paCIIeIIICHUE
B TIOTOMCTBE.

OnwuceiBaTh METOAMKY MpoBeneHus ['. MeHmenem ombIToB
10 U3yYCHUIO HACIICIOBAHUS OJHOW Taphl MIPH3HAKOB Y
ropoxa IoCeBHOTO.

PackpsiBaTh copepikaHne 3aKOHOB €IMHO00pa3us rTHOpHI0B
NIEPBOTO TMOKOJICHUS M 3aKOHA PacIIeI-JICHUS.

OOBSCHSTH THIIOTE3Y YUCTOTHI TaMeET.

3anmuceIBaTh CXeMbl MOHOTHOPHIHOTO CKPEIIHBAHHS,
OOBSICHATH €ro MUTOJIOTUIECKIE OCHOBHI U PEIIaTh
TEeHEeTHYECKHE 3a/1a491 Ha MOHOTHOPUIHOE CKpEIIUBaHNE




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

IIUTOT€HEeTHYeCKast OCHOBay, «3aKOH
YHCTOTEI TaMeT».

Obopyodosanue: MOICTH-
amuIKanuy «MOHOTHOpHITHOE
CKpeluBaHue», «HemnonHoe
JIOMHUHHUPOBAHUE; TepOapuii
«I"opox nmoceBHOW»

23. Ilurnépuanoe
cKpeluBaHue. 3aKoH
He3aBHCHMOI0
HAacJIeIOBAHUS IPU3HAKOB

19

JurnGpuaHoe ckpelmuBaHue. 3aKoH
HE3aBHCUMOTO HACIlIeJOBaHUS
npusHakoB. L{urorenetnueckue
OCHOBBI JUTHO-PUIHOTO
CKpeIBaHHUSI.

PackpsiBatTh conepxkaHue TCPMUHOB U IIOHATHI:
JTUTHOPHIHOE CKPEILIMBAHUE, aHAT3HUPYIOIIee
CKpeIHBaHHE.

AHanusupyrolee CKpenuBaHue.
Hcnonp3oBanue aHATM3HPYIOMIETO
CKpEIMBaHMUS JUIS OTIPEeTICHHS
TEHOTHIIA OCOOM.

JdemMoHcTpauuu:

Topmpemui: T'. Mennens.
Tabauyvl u cxemvl: «JIUTu6-pugHOE
ckpenuBanuey, «L{uronornueckne
OCHOBBI JUTHOPHTHOTO
CKpEIHBaHHSD).

Obopyoosanue: MOIIEITb-
amuukanus «urubpunHoe
CKpEIIBaHNE)

OnuceiBath OnbITH . MeHnens 1no u3y4eHuto
HaCJIeJIOBAaHUS IBYX Iap MPU3HAKOB Y TOpOXa MOCEBHOIO.
PackpriBath comepxaHue 3aKOHa HE3aBUCHMOTO
HacJIeIOBaHU MTPU3HAKOB.

[IpuMeHsATs MaTeMaTHUECKUI pacdy€T ¢ IOMOIIBI0 METOAA
MIEPEMHOKEHHS BEPOSATHOCTEH U 3aIHCh C TOMOIIBIO
(hEeHOTHIMUYECKUX PAJTUKAIOB PaCIICIUICHHS IPU3HAKOB Y
MOTOMKOB 110 (DEHOTHITY U TCHOTHITY.

3anmuchIBaTh CXeMbI JUTHOPUIHOTO CKPEIIMBAHHS,
OOBSICHATH €r0 MUTOJIOTUICCKIE OCHOBBI U peliaTh
TEeHEeTHYECKHE 3a/1a41 Ha IUTHOPUIHOE CKpPEIBAHUE

24. CuemieHHoe
HACJIeIOBaHHE TPU3HAKOB

(CR))

CreruieHHOE HacIe0BaHue
npusHakoB. Pabora T. Moprana mo
CLICINICHHOMY HacJIeI0BaHHIO
reHoB. Hapyimenue cuerieHust
TCHOB B pe3yJIbTaTe KPOCCHHIOBepa.
XpoMocoMHas Teopus
HACJIE/ICTBEHHOCTH. | eHeTHYeCcKue
KapThI.

JeMoHcTpauum:

Ilopmpemui: T. Mopras.

Tabnuywbl u cxemol. «Meio3y,
«['eHeTnyeckue KapThl PacTEHHUII,
JKMBOTHBIX U YeNIOBE-

PackpbiBaTh conepxaHue TCPMUHOB U IIOHATHI:
CLICTUICHHOE HacJIeZI0BaHUE NIPU3HAKOB, PEKOMOUHALIUS
T€HOB, TEHETUYECKHE KapThl XPOMOCOM, MOPIaHU/IA.
Ha3piBaTb OCHOBHBIE TTOJIOKEHUSI XPOMOCOMHOM TEOpUU
HacsencTBeHHOCcTH T. Moprasa; packpblBaTh COAEpKaHUe
paboter T. MopraHa 1o CIerieHHOMY HacJIeIOBaHUIO TEHOB
Y IPUYMHBI HAPYIICHUS CHETICHUS] MEXy TeHAMU.
3anucHBaTh CXEMBI CKPEIHBAHHUS TIPH CLETIEHHOM
HAacJIeI0BaHNH, OOBSCHATH IPHYMHBI PEKOMOVWHAIMN TEHOB,
OIpeNeIATh YUCIIO IPYII CLEIICHUs T€HOB; pellaTh
TeHETHUYECKHUE 3a/1a4H Ha CLIETNIEHHOE HACleI0BaHNeE

Kay, «B3anMoeiicTBre amienbHbIX
TEHOBY.

Obopyodosanue: MUKpOTIpeTIapaT
«Apo3odumnay (HopMa, MyTallul
(hOopMBI KPBITHEB M OKPACKH TeNa),
MHKPOCKOIT;, MO/IEITb-aITIITAKALIUSI
«[TepexpécT XxpoMOCOM».
JladopaTopHbIe H IPAKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 5.
«3yvenue pe3yibTaToB
MOHOTHOPHIHOTO U TUTHOPHUIHOTO
CKpEIIMBAHUS Y IPO30(HITBI Ha
TOTOBBIX MUKPOIIPEMapaTax»

25. 'eneTuka moJia.
HacnenoBanue
NMPHU3HAKOB, CLEMJIEHHBIX
¢ noJoMm (1 u)

['enerrka nona. XpoMOCOMHOE
ofpesieNieHne mona. AyTocoMBI U
TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIC U reéTe€poraMeTHBIC
opranm3mel. Hacnenosanue
MPU3HAKOB, CIETUICHHBIX C MOJIOM.
JdeMoHcTpauuu:

Hopmpemui: T'. Mennens, T.

PackpbIBaTh copep:kaHne TEPMUHOB U MOHATHIA:
XPOMOCOMHBIIT HA00P, ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI,
rOMOTaMETHBIH 110J1, FeTepOoraMeTHBIH M0J1, CLEIUIEHHOE ¢
TI0JI0M HaCJIeJ0BaHUE IIPU3HAKOB.

OOBACHATH MUTOJIOTUIECKHE OCHOBBI XPOMOCOMHOTO
MeXaHHU3Ma OIpPEAEICHNUs [10J1a Y Pa3IUYHbIX OPTaHU3MOB.
CpaBHHBATh 3aKOHOMEPHOCTH HACJIEAOBAHHS IIPH3HAKOB,
CLEIUICHHBIX U HE CLHEIICHHBIX




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

Mopran, H. 1. BaBuios.

C IIOJIOM.

Tabauyst u cxemor: «I'eHeTHKA
nojay, «3aKOHOMEPHOCTH
HacJIeJ0BaHUs, CLIEIUIEHHOTO C
nonom», «KapHoTHITEI yenoBeka u
JKUBOTHBIX

PemaTp renernueckre 3aqa4u Ha HacJaeJ0BaHUE
CHEIUICHHBIX C ITOJIOM IIPU3HAKOB

26. U3MeHYMBOCTD.
HenacneacrBennas
usMeHunBocTh (1 4)

H3meHunBOCTE. BHanl
M3MCHYHMBOCTH: HEHACICACTBCHHAS
U HacyiecTBeHHas. Ponb cpensl B
HEHACJICICTBCHHOW N3MEHUUBOCTH.
XapakTepucTika

MO (PUKAITOHHON H3MEHYHBOCTH.

Bapuanuonsslii psag u
BapuanuoHHas kpusas. Hopma
peaKkuuy pU3HaKa.
KonnyecTBeHHBIC U KaueCTBEHHBIC
MPU3HAKA U X HOPMA PEaKIUH.
CBoiicTBa MOIU(PHUKATHOHHOH
HU3MEHUHBOCTH.

JdeMoHcTpauuu:

Tabnuywr u cxemol: «Bunpl
HU3MEHUMBOCTHY,
«MopundukaroHHas
HU3MEHYMBOCTBY.

JlabopaTopHble H NPaKTHYECKHe
padoTsI:

Jlabopamopnas paboma Ne 6.
«Uzyuenne Moau(UKAITMOHHOM
HN3MEHYHMBOCTH, IOCTPOCHUE
BapUaIMOHHOIO paja U
BapUaLlMOHHON KPUBOM»

PackprIBatTh cojiep)KaHHe TEPMUHOB M TOHSTHIA:
N3MEHYMBOCTD, HACIIEACTBEHHAS H3MEHUYNBOCTD,
HEHACIICJICTBEHHAS] H3MEHUHBOCTh, MOJU(HKAIIHOHHAS
W3MEHYHUBOCTbD, BAPHAIIMOHHBIN PsJI, BApHALIHOHHASI KPHBa,
NPHU3HAK, HOPMa PEAKIINH, KOJUYECTBEHHBIC 1
KAueCTBEHHbIC MPU3HAKH.

KitaccuduipoBats BUIbI HU3MEHYHUBOCTH U BBISBISITH UX
OHOJIOrMYECKE OCOOEHHOCTH.

IMepeuncnsaTh CBOWCTBA MOAM(MUKAITHOHHON H3MEHYNBOCTH
1 0OBSICHATE €€ 3HAUEHHUE JUISE OPraHM3MOB.

Paznuyarh KOJMYECTBEHHBIC M KAUECTBEHHBIC IPU3HAKY;
CTPOHTH BaPUALIMOHHBIN Psijl, BAPHALIHOHHYIO KPHBYIO,
BBIUHCIIATE CPEIHEE 3HAUCHHUE TPU3HAKA

27. HacnencrBeHHast
H3MeH4YnBOCTh (1 4)

Hacnencreennas, wim
TeHOTUINYECKas, U3MEHUUBOCTD.
KoMOuHaTHBHAs NI3MEHYH-BOCTb.
Meiio03 1 oJs0Bo#t npouecc —
OCHOBa KOMOWHATHBHOI1
M3MEHYMBOCTH. MyTanoHHAst
m3MeHunBOCTh. Kitaccudurkanust
MYTAaIHii: TeHHbIe, XPOMOCOMHBIE,
reHOMHbIE. YacToTa U MPUYHHBI
MyTanuil. MytareHHble (haKTOpHI.
3aKOH rOMOJIOTHYECKHUX PALOB B
HacJeCTBEHHO! n3MeHunBocTy H.
1. BaBunosa.

BHesinepHast HacIeICTBEHHOCTD H
HU3MEHYUBOCTb.

JdeMoHcTpauuu:

Hopmpemui: T'. ne ®pus, H. U.
Basuinos.

Tabnuysl u cxemor: «MyTannoHHAs
MU3MEHYHUBOCTBY.

Obopyoosanue: MUKPOCKOIT;
MHKpoTpemnapar «J/[po3oduma
(HOpMa, MyTanuu (pOpMBI KPBUTHEB
U OKpacKa Tela);

KOMHAaTHbIE pacTeHus ¢ MECTpoi
OKpPACKOH JINCTHEB.

PackpbIBaTh copepxaHue TEPMUHOB M TTOHSTHHA:
HACJIeICTBEHHAs] U3MEHUYNBOCTh, KOMOMHATHBHAS
HW3MEHYUBOCTh, MyTal[HOHHAsl U3MEHYMBOCTh, MyTaHT,
MYTAIU{: TeHHBIE, XPOMOCOMHBIE, TeHOMHEIE;
HOJIMIUIONIMS, aHEYTUTOU/THS, MyTareHsl.
XapakTepu30BaTh HACJIEACTBCHHYIO H3MEHUHBOCTD;
(hopMynHpOBaTH 3aKOH TOMOJIOTHYECKHX PS/IOB B
HACJIeJICTBEHHOI H3MEHYHBOCTH

H. 1. BaBuioBa 1 00BSICHATB €r0 3HaUSHHE 1JIsl OMOJIOTHUH U
CEJEKIUH.

KiaccuduimpoBars MyTalnuu: TeHHBIE, XPOMOCOMHEIE,
TeHOMHBIE — W TIPUBOJIUTH IIPUMEPBI MyTalHii.
OOBACHATH NPHYMHBI BOBHUKHOBEHHUSI MyTalHil, POJIb
(hakTOpOB-MyTareHoB.

CpaBHHBATh BHIBI MyTAIHH{; BBISBIATH IPUIUHBI
HACJIEJICTBEHHOIT H3MEHYHUBOCTH, UCTOUHUKH MyTarcHOB B
OKpYKarolen cpene (KOCBEHHO)

XapakTepu30BaTh BHESICPHYIO HACIEICTBEHHOCTD
M3MEHYHBOCTD

JlabopaTopHbIe M IPaKTHYECKHe
padoTsI:
Jlabopamopnas paboma Ne 7.
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JIEATEILHOCTY 00y4aIOIUXCsl

«AHanmm3 MyTanui y Apo3ohuis! Ha
TOTOBBIX MUKpOIperapaTax»

28. I'eneruka yenoseka (1

)

T'eneruka uenoseka. Kapuorun
yenoBeka. OCHOBHBIE METObI
TCHETHKH YeJIOBEKA:
reHeaJIOrHUeCcKni, OJTM3HEOBBIH,
UTOTCHETUYCCKHIH,
OMOXUMHYECKUH, MOJICKYJISIPHO-
rerernyeckuil. CoBpeMeHHOE
omnpeJeneHrne reHoTruna:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUITUPOBAHHUE, B TOM YHCIIE C
nomoibto [11[P-ananu3za.
HacnenctBennbie 3a001eBaHMs
YeNOBEKa: TCHHBIC

6o0J1e3HM, OOJIE3HH C HACIENCTBEHHOM
MPEAPacION0KEHHOCTHIO,
XPOMOCOMHBIE OOJIC3HH.
ComaTtnuecKue 1 TeHepaTHBHBIC
MyTanud. CTBOJIOBBIE KIETKH.
TIpuHnume 3M0pOBOrO OOpasa
JKU3HH, THATHOCTHKH,
NPOQUIAKTUKA U JICUCHUS
TeHETHYEeCKUX Oone3Heil. Meauko-
TCHETHYECKOE KOHCYJIbTHPOBAHHE.
3HavyeHNe METUIIMHCKON TEHETUKHU B
npe-

PackpbiBaTh conepxaHue TS PMHUHOB U OHSATHN: KAPHOTHIT
YeJI0BeKa, IIMTOICHETHYECKUH METO/I, TeHeaTOTMICCKUI
METOJ, OMOXUMHUYECKHI METOJ, OJIM3HEOBEII METOT,
HACJICICTBEHHbBIC 00JIe3HU (MOHOTCHHBIC, C HACIICACTBCHHOM
MIPEAPACIIONOKECHHOCTHIO, XPOMOCOMHBIC), METHKO-
TeHeTUYECKOe KOHCYIBTHPOBaHUE.

[epeuncnaTs 0COOEHHOCTH U3Y4EHHS TCHETHKU YEIOBEKa;
MIPUBOJIUTH IPUMEPHI HACIEICTBEHHBIX 3a00JIeBaHUI
YeJI0BeKa, XapaKTePU30BaTh METOIBI HX MPOQIIAKTUKH;
000CHOBBIBATh 3HAYCHUE MEAMKO-TEHETUYCCKOTO
KOHCYJIbTUPOBAHHUS.

BEISIBIISTE U CpaBHUBATH MEXTY OO0 JOMUHAHTHBIC U
peleccuBHbIE TPU3HAKK YEJIOBEKa.

CoCTaBIISATh ¥ aHAIM3UPOBATH POJOCIOBHBIC YEJIOBEKA

JIOTBPAIICHUH U JICUCHUU
TCHETHYECKHUX 3a00JIeBaHMA
YyeJoBeKa.

JdemMoHcTpauuu:

Tabauywvl u cxemwl: «HacnenoBanue
pesyc-akropay, «I'eHeTHKa TPy
KPOBUY.

JlaGopaTopHble U MpPaKTHYECKHE
padoTsI:

Tpaxmuuecxas paboma Ne 2.
«CoCTaBJICHHE U aHAJIN3
POIOCIIOBHBIX YEIIOBEKA»

TEMA 7. CEJIEKIIMSI OPT AHU3MOB. OCHOBBI BUOTEXHOJIOI' MU (3 )

29. Cenekuus Kak HayKa

u npouece (1 4)

Cenexnus Kak HayKa | TIPOIIECC.
3apoXkICHNE CENEKIIH U
noMectukanus. Yuenue H. 1.
BasuioBa o neHTpax
MPOUCXOXKICHHUS 1 MHOTOOOpa3us
KyJIbTYpHBIX pacTeHuil. LleHTpsI
NPOUCXOKACHUA JOMAIITHUX
KHUBOTHBIX. COpPT, MOpoJIa, ITaMM.
JdeMoHcTpauuu:

Topmpemwi: H. V1. BaBunos.
Tabnuywl u cxemor: KapTa «LleHTpHI
MHOT000pasus u

PackpsIBaTh comepxKaHue TEPMUHOB M TIOHATHH: CENEeKIHS,
COpT, MOPOJa, IITAMM, JOMECTUKALHS, FIIH
OJIOMAaIIHUBAaHKE, IIEHTPBI MHOT00OPa3Hst U MIPOUCXOXKICHHS
KyJBTYPHBIX PACTEHHUI U )XKMBOTHBIX, THOpHAN3AINS,
HCKYCCTBEHHBIH 0TOOP.

Ha3bIBaTh 1 CpaBHUBATH OCHOBHBIE ITAIIbl PA3BUTHSA
CEJIEKIIUH.

Wznarates yuenue H. . BaBunosa o nenrpax
MPOUCXOXKIECHHS KYIbTYPHBIX PACTEHHH; pa3IMdaTh HEHTPHI
Ha KapTe MHpA, CBSI3BIBATh X MECTOIOJIOKEHUE C OUaraMu
BO3HUKHOBEHHS APEBHEHIIINX [IUBHIN3AINH.

MPOUCXOXKACHUS KYJIBTYPHBIX
pacreHuit», «llopoasl qomMamHUX
JKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacTeHuii».

Obopyoosanue: MyISDKA TIIO0B U
KOPHEIUIONOB IUKUX (opM H
KyJBTYPHBIX COPTOB PACTECHHIH;

CpaBHMBATh COPTA KYJIbTYPHBIX PACTEHHH, TOPOJIBI
JIOMAIIHUX XKHUBOTHBIX U UX AUKHX MPEIKOB.
OneHuBaTh pojb CENEKIMU B 00eceueHn
HPOAOBOJIBLCTBEHHON 6E30I1ACHOCTHU YEI0BEYECTBA




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsie BUAbI yueOHOM
JIEATEILHOCTY 00y4aIOIUXCsl

repOapuii «CenbCKO-X035ICTBCHHBIE
pacTeHus»

30. MeToabl u
OCTHIKEHHUS CeJIeKIHU
pacTeHuii M ’KUBOTHBIX

19

CoBpeMeHHbIE METOBI CEeIEKIIHH.
MaccoBblil 1 UHAUBUYaTbHBII
0TOOpHI B CENEKIUU PACTEHHUN U
JKHBOTHBIX.

OreHka 3KcTephepa.
BbrmskopoacTBeHHOE CKpelBaHNue
— uHOpHuMHT. Yucras JTUHNS.
CKpelBaHyue YUCTHIX JTMHUH.
T'ereposuc, nmm rubpuHas cuia.
HeponcrBennoe ckpenuBanne —
ayTopunuar. OTnanéunas
THOpHIN3AIHA U €€ yCIIeXH.
HckyccTBeHHBIN MyTareHes u
MOTy4YeHHE TOIHIUIONIOB.
JIOCTYOKeHUSI CeNIeKINH PaCTeHUMH,
JKHBOTHBIX 1 MUKPOOPTaHH3MOB.
JdeMoHcTpauuu:

Topmpemuwi: U. B. Muuypus, I'. 1.
Kapnieuenko, M. @. IBaHOB.

PackprIBaTh comepxaHue TEPMUHOB W TOHSTHHI:
HCKYCCTBEHHBIH 0TOOpP, MACCOBBIN 0TOOD, MHIMBHAYaTEHBIH
0TOOD, KCTEPhEp, OIM3KOPOICTBEHHOE CKPELIBAHUE,
YHCTast IMHUSA, TeTEePO3KC, HEPOACTBEHHOE CKPEIMBAHUE,
HCKYCCTBEHHBIII MyTareHes, MOJUIION/IBL.

CpaBHUBaTh (POPMBI HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHIUBUYaIbHOTO), BUIBI THOPUIU3AIIIH
(6TM3KOPOACTBEHHON M OTHANEHHOIT), CHOCOOBI ITOYYeHUS
HOJIUIIIONIOB.

[TpuBOANTE IPUMEPHI TOCTIDKEHUH CENEKIINN PACTeHHH 1
JKMBOTHBIX

Tabauywt u cxemor: «OTHanEHHAS
ruOpuaM3anus», «PadoTs
akanemuka M. @. MiBanoBay,
«[Tomummonans.

Obopyoosanue: MyISKH TUIOJIOB U
KOPHEIUIOA0B AUKUX (HOopM U
KyJBTYPHBIX COPTOB PaCTCHHI.
JlaGopaTopHbIe H PAKTHYECKHe
padoTsi:

Oxcxypcus «OCHOBHBIE METOBI U
JOCTIDKEHUS CECKIIUN PACTCHUH U
JKUBOTHBIX (Ha CEJICKITHOHHYIO
CTaHIHIO, TIIC-

MEHHYIO hepMmy,
COPTOUCIIBITATEbHBII YIAaCTOK, B
TEIUTMYHOE XO3SHCTBO,
1ab0paTOPHIO arpOyHUBEPCUTETA
WM HAYYHOT'O LEHTPA)»

31. BuorexHosorus Kak
oTpacJib npoussoacTsa (1

)

Brorexnonorus xak oTpacib
MpOn3BOJCTBA. [ eHHAS HHKEHEPHS.
Oransl co31aHus PEKOMOMHAHTHOM
JIHK u TpaHCreHHBIX OpraHU3MOB.
Knerounas nnxenepus. Knerounsie
KyJbTypbl. MUKPOKJIOHAIBHOE
Ppa3sMHOXKEHHE PAaCTEHUM.
KioHnpoBaHue BEICOKOIPOTyK-

PackpeiBath conepxaHue TEPMUHOB U IOHATHUI:
OMOTEXHOJIOTHS, KJIETOUHAs MHKEHEPHs, TeHHAs
WHXEHepHs, KITOHUPOBAHHE, TPAHCT€HHBIE OPTaHU3MBI,
I'MO (renermuecku MOAUGHUIUPOBAHHBIE OPTAaHU3MBI).
Xapakrepr3oBaTb GMOTEXHOJIOTHIO KaK OTPACIIb
MPOU3BOJICTBA, OCHOBHBIE JOCTIIKEHUSI OHOTEXHO-

THUBHBIX CETbCKOXO03SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKUE U
aTrdeckue npodiemsr. MO —
IF€HCTHYCCKHU MO)]PI(l)I/ILlI/IpOBaHHbIC
OpraHu3MBI.

JdeMoHcTpauuu:

Tabauysr u cxemovr: «OOBEKTHI
6uorexuonorumy, «Kinerounsie
KyJBbTYPbI U KJIOHUPOBAHHEY,
«KoHcTpynpoBaHue U IepeHoC
T'€HOB, XPOMOCOM)

JIOTHHU B 00JIACTH IIPOMBIIUICHHOCTH, CENBCKOTO X03HCTBA
¥ MEULIMHBI

[epeuncnsTh ¥ XapaKTepHU30BaTh OCHOBHBIC METOIbI U
JOCTH)KEHUST OMOMH)KESHEPUH.

OO0CyXaaTh YKOJIOTHIECKHE M 3THYECKUE aCTIeKThI
HEKOTOPBIX MCCIIEIOBAHMI B 00IacTH OHOTEXHOJIOTHI
(KJIOHUPOBAHHUS, HCKYCCTBEHHOT'O OILIO/I0-TBOPEHUS,
HapaBJICHHOTO M3MEHEHHs TeHOMa U CO3/IaHus
TPAHCTEHHBIX OPraHU3MOB)




11 KITACC
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Temsl ypokoB
1 KOJINYECTBO YaCOB

OcHOBHOE cofiepKaHNe

ITmanupyemMbie BUIBI yUeOHOM
JIeITeLHOCTH 00yJalomuXCst

TEMA 1. DBOJIFOLIMOHHASI BUOJIOTUSI (9 1)

1. DBoJoNUsI H METOABI €€
usydenus (1 1)

IIpeanochuTKH BO3HUKHOBEHHS
9BOJIIOLIMOHHON TEOPUH.
DBOJIIOIMOHHAS TEOpHUs U €€ MECTO
B Ononorun. Bimsiane
9BOJIIOLIMOHHON TEOpUH Ha
pa3BuTHE OHOJIOTUH U APYTUX HAYK.
CBHUIETENBCTBA BOIIOIUH.
ITaneonTonoruueckue:
MOCIIEJOBATEILHOCTD MOSBICHUS
BUJIOB B [IAJICOHTOJIOTUYECKON
JICTOIHCH, TIePeXOJHbIE (POPMEL.
buoreorpaduueckue: CX0ACTBO U
paznmuure dayH U (Grop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTHIECKHE:
CXOJICTBA M Pa3IN4us SMOPHOHOB
Pa3HBIX BHJOB IT03BOHOYHBIX.
CpaBHHUTETbHO-aHATOMUYECKHUE:
TOMOJIOTHYHBIE, aHAJIOTHYHBIE,
pYAMMEHTapHbIE OPraHsbl,
aTaBU3MBL. Moneky-

PackpeIBaTh collepiKaHUEe TEPMHUHOB U MOHATHIL: 3BOIONNS,
nepexoaHble (GOPMBI, GIIOreHETHIESCKHE PSI/IBI, BUIBI-
SHJIEMUKH, BUIBI-PEITUKTHI, 3aKOH 3apOIbIIIEBOTO CXOJICTBA,
OHMOTeHETHUECKUH 3aKOH, TOMOJIOTUYHEIE ¥ aHAIOTHIHBIE
OpTaHbl, pyAUMEHTapHBIE OPTaHbl, AaTABU3MEL.
ITepeurcsaTh OCHOBHBIE 3TAIlbl PA3BUTHS SBOJIIOLIMOHHOM
TEOPHH.

XapakTepu30BaTh CBUICTEILCTBA YBOJIOLMH:
MaJICOHTOJIOTHYECKHE, OHoreorpaduueckue,
IMOPHOJIOTHIECKHE, CPAaBHUTEIFHO-aHATOMHIECKHE,
MOJIEKYJIIPHO-OHOXUMHUYECKHE.

[TpuBOANTE IpUMEPHI EPEXOIHBIX (GOpM OpPraHU3MOB,
(hUITOTEHETHYECKHX PSIIOB.

[MpuBoAUTE (GOPMYIHPOBKY 3aKOHOB OMOT€HETHYECKOTO U
3apOJBIIICBOTO CXOACTBA

JSIPHO-OMOXMMHYECKHE: CXOJICTBO
MEXaHH3MOB HACJICICTBEHHOCTH H
OCHOBHBIX METa0OINYECKUX MyTeH y
BCEX JKUBBIX OPraHU3MOB.
JdemMoHcTpauuu:

Hopmpemui: K. JIunneit, XK. b.
Jlamapk, Y. Jlapsun, B. O.
Kosanesckuii, K. M. bap, O.
I'exkkenp, . Mromep.

Tabnuywbl u cxemol: «Pa3Butne
OpraHMYECKOTO MUpa Ha 3eMIiey,
«3apobIIH TO3BOHOYHBIX
JKUBOTHBIX», KAPXEOTITEPUKCH.
Obopyoosanue: dbuoreorpaduyeckas
KapTa MUpa; KoJuteKus «Popmbt
COXPAaHHOCTH UCKOTIAeMBIX
JKHBOTHBIX U PACTCHUI); BIKHbIE
npenapatsl «Pa3BUTHE HACEKOMOTO,
«Pa3BuTHe IATYIIKI»

2. UcTopusi pa3BuTHS
npeacTaBJeHHii 00
3BoJiionuu (1 1)

OBomonoHHas Teopust Y.
Hapsuna. [Ipeanocsuiku
BO3HUKHOBEHHS IapBHHU3-Ma.
JIBIKyIIMe CHITBI 9BO-JIIOIINH BUIOB
no [lapBuny (M30bITOUHOE
pa3MHOXKEHHE MIPU OTPAHUYSHHOCTH

pecyp-

PackpeiBath conepxaHue TEPMUHOB U IOHATHUI:
CHCTEMAaTHKa, ECTECTBEHHBIH U HCKYCCTBEHHBIN 0TOOD.
XapakTepnu30BaTh OCHOBHBIE YBOJIIOLIMOHHEIE H/IEH,
KOHIIETIIIVY 1 TEOPUH; CPAaBHUBATH B3TJIS/IBI HA BU U
spomonmto K. Jlunnes, XK.b. Jlamapka, Y. [lapBuHa.

COB, HEOTIPEIeIEHHAS
W3MEHYHBOCTH, O0phOa 3a
CYIIECTBOBAaHHE, €CTECTBEHHBIN
ot60op).

CuHTeTHUYeCKas TEOPUs SBOJIIOLUU
(CTD) u e€ OCHOBHBIE MOJIOKEHUSI.
JdeMoHcTpauuu:

Hopmpemui: K. JIunneii, XK. b.
Jlamapk, Y. JlapBuH.

Tabauyvr u cxemor: «llomynsaum,

OuenuBats BKJIa JINHHES B pa3BUTHE CHCTEMAaTUKH U
OOBSCHATH NPUHIUITE OMHAPHOW HOMEHKIIATYPEL.
XapakTepu3oBaTh COJICpPKaHUE U 3HAYCHUE IBOTIOIIMOHHON
xonuenuuu XK. b. Jlamapka. OnieHuBaTh €CTECTBEHHO-
Hay4YHbIC U COL[MAJIbHO-IKOHOMUYECKHUE MPEATNOCHUIKI
BO3HUKHOBEHHS IBOJIIOIMOHHOM Teopun Y. JlapBuHa.
PackpriBath coaeprxaHue 3BOJIOIMOHHON Teopun Y.
JlapBuHa; CpaBHUBaTbh HEONPEAEIEHHYIO U ONPEACIEHHYIO
N3MEHYUBOCTH, €CTECTBEHHBIH M HCKYyCCTBEHHBIH 0TOOD,
(hopmbl 60pBOBI 32 CyIIECTBOBaHHE.




Temsl ypokoB

1 KOJIMYECTBO 4aCcOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

«Kapra-cxema mapmpyra
nyremectsus Y. JlapBunay,
«®Dopmbl 60pHOHI 32
CylLlECTBOBaHUEY, «ECTeCTBEHHBIN
0oTO0pP»,

«MHoroo0pa3zue cOpToB pacTeHUN,
«MHoroo6pasue mopos >kHBOTHBIX»

OnuchIBaTh MOJIOKCHUS CHHTETHYECKOI TEOPHHU 3BOITIOIHA
(CTD) 1 00BsICHATH €€ 3HAYCHUE 111 OUOIOTHH

3. Bua: kputepuu u
crpykrypa. Ilomyasauus
KaK 3JieMeHTapHast
eIMHULA BHa

(CR))

Muxkpo3Bosronus.

Ilonmynsanusa xak equHULA BUAA U
3BOJIOIHN.

JdemMoHcTpauuu:

Tabnuyer u cxemer: «llonynayuuy,
«Mymayuonnas usmenuugocmo.

PackprIBaTh comepxaHue TEPMUHOB U TIOHSTHHI:
MHKPOABOJIIONNS, BUJ], KPUTEPHUH BUJIA, apealt, MOITYJISIS,
reHo(oH I, MyTallui, KOMOMHAIIMH T€HOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO CHCTEMAaTHYECKYIO
€IIMHHILY U LEJOCTHYIO OMOJIOTHYECKYIO CHCTEMY.

Obopyoosanue: MUKPOCKOTI,
MHKpompemnapat «/Ipozodua»
(HOpMa, MyTanuu (popMBI KPBUTHEB
Y OKpacKH Tela), MOJeIb-
amuukanust «[lepexpéct
XPOMOCOMY.

JlaGopaTopHble U MpaKTHYeCKHe
padoTsi:

Jlabopamopnas paboma Ne 1.
«CpaBHeHHUE BUIOB 110
MOP(}OIOTHIECKOMY KPUTEPUIO)

Beinensats kputepuu Buga (MophoaornyecKkui,
(huznonorndeckuii, OHOXMMHUIECKUIL, TeHETHYEe-CKHA,
9KOJIOTHYECKHUH, TeorpadUIecKuii) 1 MPUMEHATh KPUTEPUU
UTSL OTIMCAHMST KOHKPETHBIX BHIOB.

XapaxkTepu30BaTh MOMYJSIHIO KaK CTPYKTYPHYIO SIUHUILY
BUJIa U SBOJIOIMH.

OnuceIBaTh NOMYJISIIUIO IO OCHOBHBIM [OKA3aTEeIsIM:
COCTaB, CTPYKTypa

4. IBHzKYyLIIHE CUJIbI
(3J1eMeHTapHbIe
(axTopsl) 3Bo1r0nMHM (1 4)

JBmwkymue cuisl (haKTophl)
SBOJIFOLIMU BUJIOB B IPUPOJE.
MyrauuoHHBIi npouece 1
KOMOWHATHBHAsI U3MEHUHBOCTb.
TomymnsmonHbIe BONHBI U Apeiid
reHoB. V30m1must 1 MUTpanust.
JdeMoHcTpauuu:

Tabauyvl u cxemvl: «JBrKymue
CHIIBI YBOJTIOIINID)

PackppiBathk conepxaHue TEPMUHOB U OHATHUI:
KOMOWHATHBHAsi U3MEHUMBOCTh, MYTAaIlNH, MyTaI[HOHHBIH
nporecc, HOMyJSIIUOHHBIE BOJIHEL, Apei( reHOB, N30y,
MHTpaLUH.

XapaxTepu3oBaTh 3JeMeHTapHble (JaKTOPHI IBOIOIHN:
MYTAI[OHHBIH Tporiecc, KOMOMHATHBHAS H3MEHIHUBOCTb,
MOMYJISIIIMOHHEIE BOJIHBI, Apeii( TeHOB, H30IAIHS,
MHTpanus.

YcraHaBIMBaTh MPUIUHHO-CIEACTBEHHBIE CBA3H MEXKTY
MEXaHU3MOM M Pe3yJIbTaTOM JEHCTBUS ABHKYIIUX CHIT
(3neMeHTapHBIX (HAaKTOPOB) SBOJFOIIUN

5. EcTrecTBeHHbII 0TOOP M
ero (popmsl

1w

EcrectBenHslit 0TO0p —
HaIpaBIAIOMUI (HaKTOp SBOJFOIUH.
DOopMEI eCTECTBEHHOTO 0TOOpA.
JdeMoHcTpauuu:

Tabauywvl u cxemol: «EcTeCTBEeHHBIN
ot6op», «boprba 3a
CYLIECTBOBAaHUE»

PackpbIBaTh copepxaHue TEPMUHOB M TTOHSTHHA:
€CTEeCTBEHHBIH 0TOOpP, OOpHOa 3a CyIeCTBOBaHHE.
OnwuceIBaTh MEXaHU3M JCUCTBHS €CTECTBEHHOTO O0TOOpa.
XapakTepu3oBaTh OPMBI €CTECTBEHHOTO 0TOOpa
(ABYOKYIIUIA, CTAOMITH3UPYIOIIUH, AU3PYITUBHBIN) U
CPaBHUBAThH UX MEXIY COOO.

XapakTtepu3oBath 00pb0Y 3a CyIICCTBOBAHIE U CPABHUBATH
e€ BUIBI (MEXBHI0BAs, BHYTPUBHIOBAs, OOpHOa ¢
HeOJIaronpusTHEIMU (haKTOpaMy BHELTHEH CpeIIbl)

6. Pe3y1bTaThl 3BOJIIOIUHK:
NMPHUCIOCO0IEHHOCTD
OpPraHU3MOB U
BH1000pa3oBaHue

(14)

TIpucmoco6IeHHOCTh OPraHU3MOB
KaK pe3yJbTaT dBOONKH. [IprMepsl
MPUCTIOCOOIEHHI Y OPraHU3MOB.
Apomop(h 036l ¥ HIANOATANITAIIHH.
Bun u Bunoobpasosanue. Kpurepuu
Buaa. OCHOBHBIE (hOPMBI
BU1000pa30BaHus: reorpapuueckoe,
IKOJIOTHIECKOE.

JdeMoHcTpauuu:

Tabauywvl u cxemol.
«[IpucmocobaeHHOCTh
oprann3moBy, «I'eorpaduueckoe
BUI000pa30BaHKEy,
«DKonoruyeckoe
BUI000pa30BaHHE».

Obopyoosanue: KOTIEKIHS

PackpbiBaTh cojiep:KaHne TEPMUHOB U TIOHSTHIA:
TPHUCTIOCOOICHHOCTD, TIOKPOBUTENIbCTBEHHAS U
TPEIOCTEPEraroas OKpacka, MacKHpOBKa,
BH000pa3oBaHue.

OnuceIBaTh MEXAaHU3M BO3HUKHOBEHHS HpHCHO-COGJ’IeH”I}’I y
OpraHM3MOB.

BBISBISITE 110 N300pa)KeHHsIM, Ha )KUBBIX U (PUKCHPOBAHHBIX
Tperaparax MpUMePHI TIPUCTIO-COOIEHHOCTH PACTEHHIH 1
JKUBOTHBIX K YCIIOBHAM CpeJIbl OGUTAaHMUsI, TOKA3bIBaTh
OTHOCHUTEIBHYIO I[e1ecO00pa3HOCTb MPUCIIOCOBIICHNMIA.
XapakTepu3oBaTh CIIOCOOBI I MEXAHM3MBI BHJIO-
00pa3oBaHusl; OMUCHIBATh M CPABHUBATH OCHOBHBIEC (POPMBI
9KOJIOTHYECKOTO U reorpahuuecKoro BUI000pa3oBaHuUs




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

«[Ipumeps! 3aLUTHBIX IPU-

CIIOCOOJICHUH Y KUBOTHBIX);
KOJUICKIUS] HACEKOMBIX C
Pa3NNYHBIMH TUIIAMHU OKPACKH;
Ha0Op MJIOZOB U CEMSH.
JlaGopaTopHble H NPAKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 2.
«Omnncanye NPHUCIIOCOOICHHO-CTH
OpraHn3Ma 1 €€ OTHOCHTEIEHOTO
XapaxkTepa

7. HanpapjieHus M yTH
MaKpOIBOJIIOLHUH (2 1)

MakposBosonus.

DopMEI IBOITIONIUH: DUITCTHYCCKAS,
JIMBEPTEHTHAs, KOHBEPTeHTHAS,
napauieibHasl.
Heo6patumocTs 3BOMIOIHN.
IIpoucxoxnenue ot
HECIIeNNa-IM3UPOBAHHBIX TIPEIKOB.
IIporpeccupyromas
crieranu3anys. AJanTuBHas
panuanus.

JdeMoHcTpauuu:

Tlopmpemwi: A. H. CeBepLos.
Tabauywl u cxemol:
«ApomMopdo3b»,
«anoaganraiuny, «O01mas
JIeTeHepawus».

Obopyodosanue: MOJICIH
«OCHOBHBIE HaTPaBJICHHS
3BOJIIOLUN»; 00BEMHAS MOJEIE
«CTpoeHHe rOJIOBHOTO MO3Ta
MO3BOHOYHBIX)»

PackprIBaTh comepxaHue TEPMUHOB W TIOHATHHI:
MAaKpOABOJIIONHS, GHUIOTeHEe3, OHOJIOTUIECKUil Iporpecc 1
perpecc, apoMopdo3, HAHoaTaNTaNNs, 00IIas AereHeparys,
aJIaTUBHAS paJyanysl.

XapakTepu3oBaTb (OPMBI IBOIOIHH.

BrraBiats apoMopdo3sl 1 HAMOATANTAIINN Y PACTCHHI U
JKHBOTHBIX.

CpaBHUBaTh OHOJOTHYECKUHN MIPOTPecC M OHMOIOTHUECKHI
perpecc, apoMop}o3, HANOATANTALUIO U OOLIYIO
JIETEHEPALIHUIO.

BBISBIAITE B3aMMOCBSI3H MEXKIY ITyTSIMU U HATIPaBICHHSIMH
IBOJIIOIIMY Y PACTEHUH U )KUBOTHBIX

TEMA 2. BOBHUKHOBEHUE U PA3BUTHUE XXN3HU HA 3EMIJIE (9 1)

8. UcTtopus ku3HM HA
3emJie 1 MeTOABI €€
u3ydyenus. ['umoresnl
MPONCXOKIEHHS KU3HHA HA
3emie (2 1)

JloHay4HBIE TIPECTABICHUS O
3apoxaeHuH xu3Hu. Haydnbie
THITOTE3bI BO3HUKHOBEHHUSI KHM3HU Ha
3emiie: abroreHe3 v MaHCIepMUsI.
XuMudeckast IBOJIIOLHS.
AOHOTEHHBII CHHTE3 OPTraHUIECKUX
BEIIECTB U3 HEOPTaHMUYECCKUX.
DKcIepuMEHTaITbHOE
MOATBEPKACHNE XUMHYECKOI
sBomoly. HavganbHble sTarmsl
Ouosiornueckoi somronuu. I'nnoresa
PHK-mupa. ®opmupoBanue
MEMOPaHHBIX CTPYKTYp U
BO3HHKHOBEHHUE MTPOTOKIETKH.
IlepBbie KIETKH U X 3BOIOIIHS.
DopMUpOBaHNE OCHOBHBIX TPYIIIT
JKUBBIX OPTaHU3MOB.
JdeMoHcTpauuu:

Ilopmpemuwr: ®©. Peau, JI. [Tactep, C.
Muiep, A. U. Onapun, I'. FOpu.
Tabauywvt u cxemvl: «BO3HUKHOBEHHE
ConHeuHoit cuctemMbl», «Pa3Butue
opraHuye-

PackpriBath conepixaHne TEPMUHOB U MTOHATHMN:
KpealnoHu3M, abnoreHe3, BUTaJIU3M, HaHCIIEpMHUs1, OHOII093,
KOAI[epBAaThI, IPOOMOHTHI, CHMOHOTEHE3.

XapakTepu30BaTh METO/IbI H3y4EHHS HCTOPUIECKOTO
MPOILIOro 3eMJIH.

IlepedncnaTe OCHOBHBIE 3Tallbl XUMUYECKOH 1
OHMOTIOTHIECKOH IBOIIOLH.

W3narate conepkaHue TUIIOTE3 U TEOPUI BOSHUKHOBEHUS
JKU3HH Ha 3emite (KpealmoHUu3Ma, CaMOTIPOU3BOIIBHOTO
3apOoXKJICHUS (CIOHTAHHOTI0), MaHcnepMu, runore3sl PHK-
MHpa).

OnuceiBaTh 3kcniepuMeHTsl C. Munepa u

I". FOpu 1o nosTy4eHuro OpraHMYEeCcKUX BEIIECTB U3
HEOPraHWIECKHUX IMyTEM aOMOT€HHOTO CHHTE3a

CKOTo Mupay, «PacTurenbpHas
KJIeTKa», « ) KUBOTHAs KIIETKay,
«IIpokapuoruueckas KIeTKa»




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

9. OcHOBHBIE ITAIBI
IBOJTIONMH OPTraHUYECKOI 0
MHpa Ha 3eMiie, pa3BUTHE
JKU3HH 10 3paM 1
nepuogam

(CR))

PasBurue xu3Hu Ha 3emiie 1o spam
u nepuojam. Karapxei. Apxeiickas
U NIPOTEepO30iicKas 3pbl.
ITaneo3olickas 3pa u €€ IepHOABL:
KeMOPHICKHUI1, OPIOBUKCKUH,
CUITYpUNCKUH, IEBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKUH.
Me3o3oiickas 3pa U e€ nepuobl:
TPHACOBBIN, FOPCKHHA, METOBOH.
Kaiino3oiickas 3pa u €€ nepuoasL:
I1aJIcOT€HOBBINA, HEOTCHOBBIH,
AQHTPOIIOICHOBBIM.
XapakTepucTKa KIuMaTa u
TE0JIOTMYECKHUX MPOIECCOB.
OCHOBHBIE 3Talbl 3BOIOLUH
PaCTUTETBHOTO U JKHBOTHOTO MHPA.
Apomopdo3sl y pacTeHni 1
’KUBOTHBIX. [losiBNIe-HUe, pacuBeT U
BBIMHPaHHE T'PYIIIT KHABBIX
OpTraHU3MOB.

JdemMoHcTpauuu:

Tabauywt u cxemsr: «Pa3ButHe
OPTaHUYECKOTO MHPaY,
TEOXPOHOJIOTHYECKast TaOIHIA.

PackpriBath conepxaHue TEpPMUHOB U IOHSATHUI: 90H, 3pa,
nepuo/, apoMophO3bl, UANOATANTAIIUH.

3HaTh MOCIEeI0BATEILHOCTh S0HOB: KaTapxei, apxei,
MPOTEpO30i, paHepo30ii; Ip: apXekckas, MPOTepO30iCcKas,
naneo30iickasi, Me3030icKasl, KaliHO30McKast; IEPUO0B:
KeMOPHICKHUi1, OPTOBUKCKUH, CHITyPHICKUH, T€BOHCKUH,
KaMEHHO-YTOJIbHBIN, IEPMCKUH, TPUACOBBIHN, FOPCKUI,
MEJOBOM, NaJIEOT€HOBBIN U HEOTEHOBBIN, aHTPOIOT€HOBBIH.
XapakTepu30BaTh OCHOBHEIC COOBITHS B PA3BUTHH
OpraHUYECKOro MUpa IO IPaM U MepHOaM I'e0JIOrHUeCcKOi
HCTOPHH; TAIbl Pa3BUTUSL PACTUTEIHHOTO U 3KUBOTHOTO
MHpa.

Beiaensith riaaBHbie apoMop(03bl Y paCTCHUI U KUBOTHBIX.
CpaBHUBaTh MKy cOO0H MpenCcTaBUTeNeH
CHUCTEMAaTHYECKHUX TPYII OPTaHU3MOB, BBISBIATEH YEPTHI
YCIOXHEHHS U IPUCIIOCOOIEHHOCTHU K YCIOBUSAM KH3HU

Obopyoosanue: Konnekuus
«DOpMBI COXPAaHHOCTHU
MCKOTIAeMBIX )KUBOTHBIX U
pacTeHui».

JlabopaTopHble H PAKTHYECKHE
padoThI:

Tpaxmuueckasn paboma Ne 1.
«/3y4yeHne HCKOTIaeMbIX OCTaTKOB
pacTeHHui 1 )KUBOTHBIX B
KOJUIEKIIUSX).

Oxckypeus «IBONIOLHUSL
OPTaHMYECKOTO MHpa Ha 3eMIe»
(B ecTeCTBEHHO-HAYYHBIH HIIH
KpaeBeAuecKuil My3eil)

10. CoBpemeHHas cucTeMa
oprannveckoro mupa (1 1)

CucreMa OpraHu4ecKoro MUpa Kak
oTpaxkeHue BoOIH. OCHOBHbIE
CHCTEMaTHYECKUE TPYIIIIBI
OpTaHU3MOB.

JdeMoHcTpauuu:

Tabauywvt u cxemvr: «CoBpeMEHHAS
CHCTEMa OPTaHHYECKOTO MUPaY

PackpriBath conepxaHue TEPMUHOB U IOHATHUI:
CHCTEMATHKa, HCKYCCTBEHHAs U €CTECTBEHHAs
KJIaccu(uKaIus, OMHapHass HOMEHKIIATYPA, TPUHIIHIT
HEePapXIIHOCTH.

XapakTepu30BaTh COBPEMEHHYIO CHCTEMY OPraHHYECKOTO
MHpa

11. DBoJIoMA YeI0BEKA
(aHTpOMoOreHes)

1)

DBOIIIOLMS YEIOBEKA.
AHTpPOIOJIOTUS KaK HayKa.
PazBuTHe npencrasnenuii o
TIPOUCXOXKICHUN YeJIOBEKa.
MeTobl M3ydeHHs] aHTPOIIOI€HE3A.

PackpriBath conepxaHue TEPMUHOB U IOHATHUI:
aHTPOIIOJIOTHS, aHTPOIIOTeHE3, YeNoBeK pa3yMHbIit (Homo
sapiens), MPSIMOXOJXK/ICHNE, BTOPasi CHTHAJIbHAs CHCTEMa.

CXofcTBa U pa3inyus YenoBeKa u
XKUBOTHBIX. CHcTEeMaTHuecKoe
TMOJIOKEHHE YeTI0BeKa.
JdeMoHcTpauuu:

Hopmpemui: Y. Jlapeun.
Tabnuywr u cxemor: «CpaBHEHHE
AQHATOMHUYECKHX YEPT CTPOCHHUS
YeJI0BeKa U YeJI0BEKOOOPa3HBIX
00e3bsHY.

Obopyodosanue: cienku uiu
U3006PANCEHUSI KAMEHHBIX OPYOULL

[lepeuncnsaTe 3a1a4i AHTPOIOJIOTHUH, ITAMbl CTAHOBIICHUS U
Pa3BUTHS MPEACTABICHHUI O IPOUCXOXKIACHUH YETIOBEKA.
HW3narath OCHOBHBIE TIOJIOKEHHST TEOPHU

Y. JlapBuHAa, KDUTHYECKHU OIIEHUBATH HEHAYIHYIO
HH()OPMAIIHIO O IPOUCXOXKICHUH YEIIOBEKA.

3HaTh cCUCTEMaTHYECKOE ToJIoKeHne Buaa Homo sapiens,
TIEPEUUCISITE €r0 MOP(OIIOT0-aHATOMUYECKUE IPU3HAKH
pa3Horo ypoBHs (TuM, KJ1acc, OTpAI U Ap.).
YcranaBnuBaTth 4Y€PThI CXOACTBA U pasnw-mi'l YCJI0BCKa U
JKUBOTHBIX.

OOBSCHATH U OLICHUBATh 3HAYCHUE HAYIHBIX 3HAHUU O




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

NepBoObIMHO0 Yel08eKA: KAMHU-
yonnepul, pyouna, ckpeona

HPOMCXOXKICHUH YeNIOBeKa AJIs IIOHUMaHHs MECTa U POJIH
YeJIOBEKa B MIPUPOLE

12. IBMsKyIMeE CHIIBI

(axkTopsnI)
anTponorenesa (1 4)

JBmxymiue cuibl ((pakTopbl)
a"Tpororenesa. Hacinencrsennas
MN3MEHYMBOCTh U €CTECTBEHHBIHN
ot60p. ObmecTBeHHbIH 00pa3 )KU3HH,
U3TOTOBJICHUE OpYyAUii Tpya,
MBILIICHUE, PEYb.
JdeMoHcTpauuu:

Tabauyvr u cxemwr: «CpaBHEHHE
AQHATOMMYECKHX YEePT CTPOCHUS
YeJIoBeKa 1 YeI0BEKO-00pa3HbIX
00€e3bsIH»,

«OCHOBHBIE MeCTa ITaJIeOHTOJIO-

PackpbiBaTh conepxaHue TEPMUHOB U HOHATHI: (aKkTOPBI
AHTPOIIOTeHe3a, TPYNIIOBOE COTPYAHUIECTBO, PeUb,
OpyAuiHas AESTENFHOCTD, IOJIMMOP(HH3M.
XapaxTepnu3oBaTh ABIDKYIIE CHIIBI ((haKTOpHI)
AHTpOIIOTeHe3a: ONOIOTHYEeCKHe U COIIMaIbHbIE, CPaBHUBATH
HX MeXay coboi

TMYECKUX HaXOJI0K IPEJIKOB
COBPEMEHHOT'O YEJIOBEKaY.
Obopyoosanue: MyISHKA
«ITpOHCXOXKACHUE YETIOBEKa
(GrocThI aBCTpaTIONUTEKA,
MHUTEKaHTPOIIa, HeaHAepTalblia,
KpPOMaHBOHIIa)

13. OcHOBHBIE CTAANH
IBOJIIOLMH YeJI0BEKA

(1)

OCHOBHBIE CTaJJHH M BETBU
9BOJIIOLIMY YeJIOBEKa:
aBCTPAJIONMUTEKH, YeTI0BEK yMEIbIi,
UYenosek npsMoxoasiuid, Yenoek
HeaHepTaabCckuil, YeroBek
pa3yMHBII COBPEMEHHOTO THIIA.
Haxonku nckomaeMpIX 0CTaTKOB,
BpEMsI CYILIECTBOBAHUS, 00TACTh
pacrpocTpaHeHus, 00bEM T'OJIOB-
HOT'0 MO3ra, 00pa3 KU3HH, OPYIU
TpynHa.

JeMoHcTpauum:

Tabnuywst u cxemol: «OCHOBHBIE
MecTa MaJTeOHTOIOTHIECKUX
HaXO0JIOK MPEJKOB COBPEMEHHOTO
yesoBeKay, «/IpeBHelnve qoamny,
«/IpeBuue monn», «Ilepsbie
COBPEMEHHBIE JIFOTN.
Obopyodosanue: MyISHKA
«IIpoucxoxaeHne yenoBeKar»

PackpeiBath conepxaHue TEPMUHOB U OHATHUI:
ABCTPAJIOITUTEK, YEJIOBEK YMEJNbIH, YeTOBEK IPSIMOXOASAIINIA,
HeaHziepTaell, KPOMaHbOHELl, HEOJIMTHYECKast PEBOJIFOLIHS,
MEePBOOBITHOE UCKYCCTBO.

XapaxTepu3oBaTh U CPAaBHUBATH MEXy cOO0I OCHOBHEIE
CTaJNH 3BOJIIONNH YET0BEKA: XPOHOIOTHIECKHH BO3pPacT,
apeaJl pacrpocTpaHeHusI, 00bEM rOJIOBHOTO MO3Ta, 00pa3
JKH3HU 1 OPYyIHs Tpya

(OFOCTBI aBCTpANIONTUTEKA,
MUTEKAHTPOIIA, HeaH/IepTANbIIa,
KPOMaHBOHIIA); CIICTIKH WUITH
M300pakeHHsI KAMEHHBIX 0Pyl
MIEPBOOBITHOTO YEJIOBEKA: KAMHH-
Jommepsl, pyouia, ckpedia

14. YesoBeueckue pacsl 1
NPHPOIHbIE ATANTAINH
yeaoBeka (1 u)

Yenopeueckne pacsl. OCHOBHBIE
OoJTbIIIIIE packl: €BPOIICOUTHAS
(eBpasmiickast), HETPO-aBCTPAJIOUTHAS
(’KBaTOpHANILHAS ), MOHTOJIOUIHAS
(a3marcko-aMepuKaHcKast). UepTsl
IPUCTIOCOOTIEHHOCTH
IpeCcTaBUTENICH YeI0BEUECKHX Pac K
YCIIOBHSIM CYIIECTBOBAHMSI.
EnuHCTBO 4eoBedecKux pac.
Kpurnka pacusma.

JdeMoHcTpauuu:

PackpbiBaTh conepaxaHue TEPMUHOB U IIOHATUMN: Pachl,
pacoreHes, conuan-JapBUHU3M, PACU3M, METHUCALIUS.
XapakTepu3oBaTh U CPaBHUBATH IIPEACTaBUTENCH
YeJIOBEYECKUX Pac, PaCKphIBATh MPUYMHBI U MEXaHU3MbI
pacoreHesa, epeYrciIiaTh U IPUBOIUTE IPUMEPHI
IPUCTIOCOOTIEHHOCTH YeNIOBeKa K YCIOBHUAM CpEJIbl,
HIPHMEPHI TPUCTIOCOOUTENHHOTO 3HAUCHHUS PACOBBIX
IIPU3HAKOB.

JlokasbiBath enHCTBO Bua Homo sapiens, HaydHyIO
HECOCTOSITENBHOCTh PACOBBIX TEOPUIl, UeH COLUATBLHOTO
JapBUHM3MA U pacu3Ma




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

Tabauyvl u cxemsl: «YenoBeueckue
pacs»

TEMA 3. OPTAHU3MBI 1 OKPYXKAIOIIAS CPEJIA (5 1)

15. Dkos0rust Kak HayKa

19

DKoJorus Kak Hayka. 3aJaudl u
paszaessl HKoJIOruu. MeTo st
9KOJIOTHYECKHX MCCICIO0BAHUH.

PackpbIBaTh coslepyKaHUEe TEPMUHOB U MOHATHIA: SKOJIOTH,
HOJIEBBIC HAOIIOACHNUS, SKCTICPUMEHTBI, MOHUTOPUHT
OKpYKaloleil cpelibl, MOJCINPOBAHHE, IKOIOTHIECKOES
MHPOBO33pEHHE.

DKOIOrn4eckoe MHPOBO33pEHHE
COBPEMEHHOT'0 YEeJIOBEKa.
JleMmoHcTpanuu:

Hopmpemwi: A. I'ymbonear, K. ©.
Pymee, 3. T'exkens.

Tabnuysl u cxemvl: KapTa
«IIpupoHBIEC 30HBI 3EMITH»

IepeuncnaTs 3aauu S9KOJIOTHH, €€ pa3Aenbl U CBA3U C
JIPYTHMH HayKaMH.
XapakTepu30BaTh METObI SKOJOTHYECKUX UCCIEeJOBaHUN

16. Cpeabl oOuTanus u
IKOJIOTHYeCKHE (PaKTOPBI

(1)

Cpensl 00UTaHKsT OPTaHU3MOB:
BOJIHAs, HA3€MHO-BO3-

JTyTIHAs, TOYBCHHAS,
BHYTPHOPTaHU3MCHHAsI.
Okonoruueckue GaKTopbL.
Knaccudukanys 3K0I0ru4eckux
(hakTOpOB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOTIOTCHHEIC.
JlelicTBHE SKOJIOTHICCKUX
(haKkTOpOB Ha OPraHU3MBIL.
JdeMoHcTpauuu:

Tabauyer u cxemoi: «Cpensl
0OUTaHUS OPraHU3MOB»

PackprIBaTh comepixaHie TEPMUHOB M OHATHH: cpena
oOHTaHus, IKOJIOTHIECKHEe (PaKTOphl, OHOIOTHYECKHI
ONTHMYM, OTPaHINYHBAIONINH (JIMMUTHPYIOLIHI) (akTop.
XapakTepu3oBaTh YCIOBHSA CpeJ] OOUTAHHS OPTaHU3MOB;
KITacCH(HUIPOBATH U XapaKTEPU30BaTh IKOJIOTUUECKUE
(hakTOpBI: A0NMOTHYECKUE, OMOTUIECKUE U aHTPOTIOTCHHEIE.
OnwuceIBaTh JEHCTBIE IKOIOTHIESCKUX (PAaKTOPOB Ha
OpTaHU3MBI.

XapaxTepnu3oBaTbh 0COOCHHOCTH CTPOCHHUS H
KHU3HEIeATeIbHOCTH PACTEHUH W )KUBOTHBIX Pa3HBIX CPe
obuTaHus

17. AonoTuveckue
dakrops (1 4)

AbunoTtnueckue GpakTophl: CBET,
TeMIlepaTypa, BIaXHOCTb.
dotonepuoansm. [Ipucnocobnenns
OpraHU3MOB K JI€HCTBUIO
aOMOTHIECKHUX

PackpbIBaTh copepxaHue TEPMUHOB M TOHSTHA:
abuotnueckue HakTopbl, HOTONEPUOTUIM, OUOIOTHICCKUE
PHUTMBL.

AHanu3upoBaTh JeHCTBUE CBETA, TEMIIEPATYPhl, BIAXKHOCTH
HA OPTaHU3MBbI U IPUBOAUTD IPUMe-

¢axropoB. bruonoruyeckie puTMBI.
JeMoHcTpauuu:

Tabnuysl u cxemol:
«DoToneproan3m».
JlabopaTopHble H MPAKTHYECKHE
padoTsI:

Jlabopamopnas paboma Ne 3.
«Mopdororndeckue 0coOOCHHOCTH
pacTeHHi U3 pa3HbIX MECT
oOUTaHUY.

Jlabopamopnas paboma Ne 4.
«BnusiHue cBeTa Ha pocT U
Pa3BHTHE YEPEHKOB KOJICYCa»

PBI IPUCTIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBoauTh OHONOTHYECKHE HAOTIOACHUS i OPOPMIIATH
pe3yabTaThl NPOBEIEHHBIX HAOJIIOICHHH

18. buoruueckue
daxropsi (1 4)

Buotnueckue dhakropsl. Buabt
OMOTHYECKUX B3aUMO/IEHCTBHI:
KOHKYPEHLUS, XUITHUYIECTBO,
CHUMOHO03 1 ero (GOpMBI.
[Tapa3uTusm, koonepanus,
MyTyaJli3M, KOMMEHCAIU3M
(KBapTHPAHCTBO, HAXJICOHHMYECTBO).
AMeHcan3M, HeUTpanu3M.
3HavyeHNe OHOTHIECKUX
B3anMOJIEHCTBUN I
CYLIECTBOBAaHMS OPTaHU3MOB B

PackpbiBath coepkaHue TSPMUHOB H TIOHSITHIA:
onoTHyeckue GakToOphl, XUITHUIECTBO, TAPa3UTH3M,
KOHKYPEHLIHUS, MyTyaln3M, CHMON03, KOMMEHCAJIN3M,
HaxJICOHUYECTBO, KBAPTUPAHCTBO, AMEHCAJIH3M,
HEeWTpanu3M.

Xapaktepu3oBath OHOTHUECKUE (HAKTOPHI U BUIBI
B3aWMOOTHOUICHUI MEKAY OpraHU3MaMH; PHUBOAUTH
MIPUMEPBI B3aNMHOU MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
CpaBHUBATh MEXIy cOOOH BHIBI OMOTHIECKHIX
B3aMMO/IEUCTBUI OPraHU3MOB




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

MPUPOAHBIX COOOIIECTBAX.
JlemoHcTpanuu:

Tabauywsl u cxemol: «IlumieBbie
eI

19. Dkonornyeckue
XapaKTepPUCTUKHU BHAA U
nonyasiuu (1 v)

DKOJIOTHUECKUE XapaKTEPUCTUKH
nomynsnui. OCHOBHBIE NTOKa3aTeI!
MOMYJISIIIMH: YUCIIEHHOCTB,
TUIOTHOCTb, POJKAAEMOCTb,
CMEPTHOCTB, IIPU-POCT, MUTPALIUL.
JlnHaMuKa YUCIEHHOCTH
HOIYJISIUY U €€ PeryJIaus.
JlemoHcTpanuu:

Tabnuyer u cxemoi: «llomynsauum,
«3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH TIOITYJIsA-

ud UHQY30pHH-TYETBKI.
JlaGopaTopHble U MpaKTHYeCKHe
padoThI:

Tpaxmuuecxasn paboma Ne 2.
«[ToacuéT nIoTHOCTH MOMYJISIHA
Pa3HBIX BHJOB PacTCHHI

PackpbIBaTh comepxaHie TEPMUHOB M TIOHATHN: MOIYIISAIHMS,
YHUCIIEHHOCTB, INIOTHOCTH, POXKAaEMOCTh, CMEPTHOCTH,
MPUPOCT, MUTPALMS, JUHAMUKA YUCICHHOCTH HOIYJISAINH.
XapakTepu3oBaTh OCHOBHBIE TOKA3aTEIN U SKOJIOTHIECKYIO
CTPYKTYPY TOITYJISIIH; OIHICHIBATE MEXaHU3MBI PEryIISIIUH
YUCICHHOCTH HNOMYJISILIUU

TEMA 4. COOBLIECTBA 1 DKOJIOTUYECKUE CUCTEMBI (9 1)

20. Coob1ecTBa
opranusmos (1 4)

Co0011ecTBO OPraHu3MOB —
ouoreHo3. CTPYKTYpHI OHOIICHO3!
BHUJI0BasI, IPOCTPAHCTBEHHA,
Tpoduueckas (numesas). Bupsl-
JoMHuHaHTEL CBsi3u B OHOLIEHO3E.

PackpriBath copepskaHue TEPMUHOB U MTOHATHIA: OUOLIEHO3,
IKOCHCTEMa, OHOTe0IeH03, BUIBI-IOMIUHAHTHI,
9KOJIOTMYEcKas HUIIIA.

XapakTepu3oBaTh OHOLIEHO3 (COOOIIECTBO), €T0 BUIOBYIO,
MPOCTPAHCTBEHHYIO M TPOPHUECKYIO CTPYKTYPEL.

JdeMoHcTpauuu:

Tabauywsl u cxemol.: «llnmesbie
nenmn», «bruoreHos: cocTaB u
CTPYKTypay.

Obopyodosanue. MOJEIb-
anmukanus « TunuaHbie
OHOLIeHO3bI»; TepbapHit
«PacTturensHBIE COOOIIECTBAY;
KoJuTeKIus «BHoTieHo3»

OOBSACHATH POJIb KOMIIOHEHTOB OHOIICHO3a B IOAICPKAHUHI
€r0 CTPYKTYPBI U CYILIECTBOBAHUS Ha ONpPEAeIEHHON
TePPUTOPHH.

OOBACHATH OHOJIOTNYECKUIT CMBICI SIPYCHOCTH U JIUCTOBOI
MO3aUKH.

CpaBHMBaTh KOMITOHEHTHI OMOLIEHO30B, HX BHIOBYIO,
MPOCTPAHCTBEHHYIO M TPOGHUECKYIO CTPYKTYPBI, CBS3H
MEXTy OpraHH3MaMH

21. DKOoCHCTEMBI H
3aKOHOMEPHOCTH HX
cylecTBOBaHM (2 4)

DKOJIOTHYECKHE CUCTEMBI
(3xocucremsl). [Tonsitre 00
9KOCHUCTEME U OUOTEOLICHO3E.
OyHKIIHOHANBHBIE KOMITOHEHTBI
9KOCHCTEMBI: TTPOJIYIICHTEL,
KOHCYMEHTBI, PEYIIEHTEL.
Kpyrosopor BeriecTs 1 moTok
SHEPIUU B HKOCUCTEME.
Tpoduueckue (MUIIEBbIC) YPOBHU

3KOCUCTEMBI. [THIIEBbIC 1ICTTH U CETH.

OCHOBHBIE TI0Ka3aTeIH YKOCHCTEMBI:
O6romMacca, IpOTyKITHS.
DKOoJIOTHYeCKUE THPAMHU/IBL:
HPOJYKINH, YUCIEHHOCTH,
o6romaccel. CBoiicTBa SKOCHUCTEM:
YCTOHYUBOCTB, CAMOPETYJISILINSL,
paszsutue. Cykieccus.
JdeMoHcTpauuu:

THopmpemuwr: A. JIx. Tencnu, B. H.
Cykaués.

Tabauyvl u cxemvr: «llpupomHpie
coobmecTBay, «Llenu muTaHUY,
«JKoJoTNYeCKas MUpaMUIa

PackpbIBaTh copepxaHue TEPMUHOB M TTOHSTHHA:
9KOCHCTEMA, OMOTE0IeHO3, MPOIYLIEHThI, KOHCYMEHTHI,
PEIyLeHTHI, TpO(pHUIECKHe YPOBHH, NMUIEBast LIENb U CETh,
SKOJIOTHYECKHE MPaMHIbI, OHoMacca, MpoyKIHs,
CYKIIECCHSI.

XapakTepru30BaTh CBOICTBA YKOCHUCTEMBI (€€ CTOCOOHOCTD K
JUTITEIIFHOMY CaMOTOAIEP>KaHUIO0, OTHOCUTEIILHO
3aMKHYTBIH KPYTOBOPOT BEIECTB, HEOOXOAMMOCTh ITOTOKA
SHEPIUu).

CpaBHUBATh NAaCTOUIIHBIE U ACTPUTHBIC MMUIIEBbHIE LICTIH,
TpouuecKre ypOBHH 3KOCUCTEMBI.

Pa3nmuats mupamMuabl TPOAYKINH, THPAMHU/IBI YHCIEHHOCTH
Y TUpaMUJIBI GHOMACCHI.

CocCTaBIATh HENH U CEeTH MUTAHMS.

IMepeuncnaTs CBOWCTBA SKOCHCTEM: YCTOHYNBOCTS,
caMOoperyJsiiys, pa3BUTHE (CyKLeccus).

OnuceIBaTh MEXaHU3M noaacpKaHus paBHOBECHS B
9KOCHUCTEMaX.

XapakTepu30BaTh CyKIECCHH, BBISBIISATH NPUYHHBI H 00LIHE
3aKOHOMEPHOCTH CMEHBI SKOCHCTEM




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

22. lIpupoanbie
kocuctemsl (1 4)

IIpupoanblie 3KOCHCTEMBI.
DKOCHUCTEMEBI peK U 03€p.
DKOCHCTEMa XBOWHOTO HITH
MINPOKOJIICTBEHHOTO JIeca.
JlemoHcTpanuu:

Tabnuyst u cxemol: «IKOCUCTEMA
HIMPOKOJICTBEHHOTO JIECaY,
«JKocucTemMa XBOHHOTO

necay, «bruorieHo3 BogoéMa.
Ob6opydosanue: TepObapny 1
KOJUIEKIIHH PACTCHHUI M )KAUBOTHBIX,
MPUHAICKAIIX K Pa3HBIM
9KOJIOTHIECKUM TPYIIIIaM OJTHOTO
BU/IA

PackpeIBaTh cosiepyKaHUEe TEPMUHOB U OHATHIA: BOIHbIC
9KOCHCTEMEBI, OMOTEOICHO3bI, (PUTOIIAHK-TOH, 300IIAHKTOH,
OeHTOC, TYMYC.

[TpuBOANTE IPUMEPHI MPUPOHBIX 3KOCUCTEM CBOEH
MECTHOCTH.

CpaBHHBAaTh Ha3EMHBIC ¥ BOAHbBIC SKOCHCTEMBI; OPTaHU3MBbI,
oOpazyromue pa3Hbele TpohUIecKue ypOBHU

23. AHTpONOreHHbIE
kocucTeMsbl (1 1)

AHTpPONOTEHHbIE 3KOCUCTEMBI.
ATPO3KOCUCTEMBIL.
Ypboskocucremsl. bruonorunyeckoe
U XO35fICTBEHHOE 3HaYCHHE
arpodKOCUCTEM H YPOOIKOCHUCTEM.
Buopaznoobpasue xak dakrop
YCTOHYMBOCTH 3KOCHUCTEM.
CoxpaHeHne OHOIOTHIECKOTO
pasHooOpa3us Ha 3emIe.
JdeMoHcTpauuu:

Tabnuysl u cxemvl: KATPOLIEHO3Y.

PackpeiBath conepxaHue TEPMUHOB U MOHATHMN:
AQHTPOIIOTCHHAs! 9KOCUCTEMA, arpO3KOCUCTEMA,
ypOo3KocucTeMa, OnopasHOOOpasue.

XapakTepu30BaTh arpodKOCUCTEMBI H YPOOIKOCHCTEMBI,
0COOCHHOCTH UX CYIIIECTBOBAHHSI.

[IpuBOIUTH MPUMEPHI AHTPOTIOT€HHBIX IKOCUCTEM CBOEH
MECTHOCTH, OIUCHIBATh HX BUAOBOW COCTaB U CTPYKTYPY.
CpaBHUBATh COCTaB U CTPYKTYPY MPUPOAHBIX SKOCUCTEM U
arpodKOCUCTEM, arPOIKOCHCTEM U YPOOIKOCHCTEM

Obopyodosanue: KOIIEKIUSL
«Bpenutenu BaxHeHIIUX
CEIbCKOXO03SHCTBEHHBIX KyIbTyP»

24. buocdepa —
r;100a1bHas JKOCHCTEMA
3emiu (1 9)

VYyenue B. 1. Bepnanckoro o
ouochepe. ['panuiiel, cocTas u
cTpyKTypa 6ruocdepst. XKu-Boe
BEIIECTBO U eT0 (QYHKITHH.
OcobenHocTH 6rocheps! Kak
TII00ATEHON 9KOCHCTEMBI.
Jlunamuyeckoe paBHOBECHE U
oOparHas cBs3b B OHOCchepe.
JeMoHcTpauum:

Ilopmpemui: B. 1. Bepnaackuid.
Tabnuywbl u cxemol: «OOmAsT
CTPYKTypa 6uochepsi»,
«PacrnpocTpaHeHHe KU3HU B
onocdeper, «O30HOBBII FKpaH
ouocdepsi»

PackprIBaTh copepraHue TEPMUHOB U TIOHATHI: OHocdepa,
’KHBOE BEILIECTBO, TMHAMHUUECKOE PAaBHOBECHE.

OnenuBats Bkiag B. U. BepHaznckoro B cozfanue ydeHus o
omocdepe.

XapakTepu3oBathk cocTaB OHOChEpHl, PYHKIUHN KHBOTO
BelIecTBa 6nochepsl U onpeaeraTs (Ha KapTe) 001acTh ero
HaubOJIBIIIEro PACIPOCTPAHCHHS.

ITpuBOANTE TPUMEPBI POSIBICHUS QYHKIHI KUBOTO
BelecTBa onochepbl, OMOTCOXUMHUYECKOM eI TENbHOCTH
YeJIoBeKa.

[MepeuncnaTh 0coOeHHOCTH OHOCGhEPHI Kak rI00ATLHON
9KOCUCTEMBI 3eMITH

25. 3akoHOMepHOCTH
CYIIeCTBOBAHHS
ounocdepsl (1 1)

KpyroBopoTsI BemecTB 1
OHOT€OXMMHYECKHE IINKITBI
3J1eMEeHTOB (yriepoja, a30Ta).
3oHanbHOCTH Orochepsl. OCHOBHBIC
OMOMEI CYIITH.

JdeMoHcTpauuu:

Tabnuywt u cxemvl: «Kpyropopot
yriepoaa B Guocdepe»,
«KpyroBopoT a30Ta B IpHpOzIe»

PackpbIBaTh copepaHue TEPMUHOB M TTOHSTHHA:
LEJIOCTHOCTB OMocephl, KPYrOBOPOT BEIECTB,
OMOreOXMMHYECKHUE [IUKJIIbI DIIEMEHTOB, 30HAIBHOCTh
o6urochepbl, OGHOMBI.

OmnuceIBaTh KPYroBOPOT BEIIECTB, OMOT€OXUMHYECKUE
[UKIIBI a30Ta U yriiepona B onocdepe.

OOBACHATH MPUYNHY 30HATBHOCTH OMOC(EpEL.
TTepeurcsaTh U XapaKTepH30BaTh OCHOBHBIC OHOMBI CYIIH
3emin

26. UesroBeuecTBO B
ouochepe 3emun (1 1)

YenoeuecTBO B Ouochepe 3emiu.
AHTpOIIOTeHHEIE H3-

MeHeHus B 6noctepe. ['modanbHbIe
HKOJIOTHIECKHE

MpOOIEMBI.

JdeMoHcTpauuu:

Tabnuysr u cxemor: «IIpuMepHbIe
AQHTPOIOTEHHBIE BO3-

PackpbIBaTh cofep:kaHne TEPMUHOB U MOHATHIA:
AQHTPOIIOTEHHBIE H3MEHEHHS, SKOIOTHIECKHH KPHU3HLC,
100abHBIE TPOOIEMBIL.

Xapaxrepn3oBaTh OHOChEpHYI0 PoIIb JemoBeKa.
[TpuBOAUTE IPUMEPHI AHTPOTIOTEHHBIX U3MEHEHUH B
ounocdepe.

O1eHMBATh MOCIIEACTBHS 3arpsA3HEHHs BO3AYLIHON, BOJHOM
cpe/ibl, N3MEHEHUsI KJIMMaTa, COKpaICHHs




Temsl ypokoB
1 KOJMYECTBO YaCOB

OcHOBHOE coJepKaHue

IInanupyemsle BUAbI yueOHOM
JIEATEILHOCTU 00y4aIOIUXCsl

JIENCTBUS HA IPUPOLAY,
«BaxHel1ue HCTOYHUKU
3arpsi3HEHHS BO3/IyXa ¥ TPYHTOBBIX
BO», «IlouBa — Bax-

HeHIast COCTaBIIIONIast
ouochepsr», «DaKTOPbI
Jlerpajauuy nousy, «llapHukoBbIi
addexry, «DakTopb
PagrOaKTHBHOTO 3arpsi3HEHUS
6uocdeps»; Kpacuas kaura PO,
N300paXKeHHsT OXPaHIEMBbIX BUIOB
pacTeHHi U >KUBOTHBIX

O6ropazHooOpasusl.

DopmynpoBaTh COOCTBEHHYIO ITO3HIIHIO 10 OTHOIICHUIO K
TII00ANTEHBIM ¥ PErHOHATBHBIM

HKOJIOTHYECKHM IIPOOIeMaM, apryMeHTHPOBATh CBOIO TOUKY
3pEHHS.

HaspIBaTh IPUYMHBI MOSABICHUS TPUPOJOOXPAHHOMN ITHKH,
pacKpbIBaTh 3HAUCHHE Iporpecca A1 MPeoa0ICHUSL
9KOJIOTHYECKOTO KPU3HCa

27. CocyuiecTBOBaHue
HMPHPOABI U YeI0BeYecTBa

1w

CocymiecTBOBaHHE MIPUPOABI U
yenoBeuecTBa. CoxpaHeHHe
OropazHo00pasns Kak OCHOBA
ycroitunBocTu duocgeprr. OcHOBa
paLOHAIBHOTO YIIPaB-JICHUS
NPUPOIHBIMH pecypca-

PackpeiBathk conepxaHue TEPMUHOB U IOHATHUI:
paloHaNbHOE IPUPOIONOIb30BaHNUE, YCTOHUHBOE
pa3BUTHE, KOIBOIOIHS.

XapakTepu3oBaTh palHOHATEHOE UCIIOIb30BAHHE
IIPUPOAHBIX PECYPCOB; OCHOBHBIE IOJI0XKEHHSI KOHLIEIIIIUU
YCTOMUYMBOIO pa3BUTUSA

MH ¥ UX HCIIOJIb30BaHUE.
JlocTikeHUst OMOJIOTHH M OXpaHa
HPUPOJIBL.

JdemMoHcTpauuu:

Tabauyer u cxemoi: «buocdepa u
YEJIOBEK»
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