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IHHOACHUTEJIBHAA 3AIINCKA

OcHOBY TOJX0/0B K pa3paborke paboueir mporpammbl COO 1o OHONOTHH, K ONPEACTICHHIO
oOmieil crpareruu OOy4YeHHs, BOCIHMTAHUA M PaA3BUTHUS OOYy4YaIOUIMXCS CPEACTBAMH Y4eOHOIO
npenmera «buomorus» s 10-11 kmacca Ha ©a30BOM YpPOBHE COCTaBUJIM KOHIENTYyalbHBIC
nosioxeHuss PI'OC COO o B3auMO00YCIOBICHHOCTH IIEJIeH, COepKaHuUs, Pe3yJbTaTOB 00yUeHUs
U TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBIITYCKHHKOB.

B cooTBercTBMM C JaHHBIMH TIOJIOKEHUSIMH pabodas mporpamma JaéT METOJUYECKYIO
UHTEPIIPETALMIO 1I€JIel M3Y4YeHUs NpeaMeTa Ha 0a30BOM YPOBHE: COBPEMEHHBIX INPHOPUTETOB B
CUCTEME CpeAHero oO0mero oOpa3oBaHMs, COACPKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX
pE3yIBTaTOB OCBOCHHUSI OCHOBHOHM 00pa3oBaTENbHOI NMPOrpaMMBbl CPEIHEro OO0IIero oO0pa3oBaHHS
(IMYHOCTHBIX, METANpPEAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHHOU
JIESITEIbHOCTH YYEHHKa [0 OCBOCHHUIO cojepkaHus mpenmera. [lo BceM Ha3BaHHBIM MO3HULIUSM B
mporpaMMe CcoOJfoJIeHa TPEeMCTBEHHOCTh € paboyeil MmporpaMMOil OCHOBHOTO — OOILEro
oOpa3zoBanus moouonorn (st 5—9 KiaccoB 00pa3oBaTENbHBIX OpPTraHU3aIMid, 0a30BBI YPOBEHBD).



OBILIAS XAPAKTEPUCTUKA YYEBHOI'O
MNPEJIMETA«BUOJOI UsI»

VYuebnsiii npeamer «buosorus» B cpenHeM oOmieM 00pa30oBaHUU 3aHUMAET BakHOE MecTo. OH
obecrieunBaeT (GopMHUpOBaHUE Yy OOYYAIOIIMUXCS NPEACTABICHUNM O HAYYHOW KapTHHE MHPA;
pacmupsier u 00001aeT 3HAHKSI O KUBOW MPHUPOJIE, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil ¥ OSBOJIONMH; CO3MAET YCIOBUSA JUIS: HMO3HAHUA 3aKOHOB JKUBOM TMPHUPOJBI,
@opmuposarus GyHKIIMOHATLHON TPAMOTHOCTH, HABbIKOG 3I0POBOTO U 0€301IaCHOTO 00pa3aKu3HH,
9KOJIOTHYECKOTO MBIIIICHUSI, ICHHOCTHOTO OTHOIICHHS K )KUBOU MIPUPOJIC U YETOBEKY.

Bosbiioe 3HaveHue yueOHbIN peaMeT «BHOIorHs» UMEET TaKKe Ui PEIICHHS] BOCITUTATEIBHBIX
¥ Pa3BUBAIOIINX 33724 CPEIAHET0 O0IIero 0O0pa3oBaHUs, COIMAIM3ANNK OOyJarommxcs. M3ydenue
Ouosorn Ha 0a30BOM/yriyO0JaEHHOM YpOBHSIX oOOecreunBaeT YCIOBHS A  (HOPMUPOBAHHS
UHTEJUICKTYaJIbHBIX, KOMMYHHKAIIHOHHBIX U HH(POPMALIMOHHBIX HABBIKOB, 3CTETHUCCKOM KYJIBTYPHI,
CIOCOOCTBYET MHTETpAalUy OWOJIOTUYECKUX 3HAHUH C TPEACTABICHUSMHU M3 JPYTUX Y4eOHBIX
OpeIMeTOB, B YacTHOCTH, (U3WKH, XUMUU © Teorpaduu. Ha3BaHHBIE TIONOXKEHUS O
npeHa3HAuYCHUH y4eOHOTro TpeaMera «BbHOoOrHs COCTaBUIM OCHOBY IS OTIPEIIEIICHUS MOIX00B
K OTOOPY ¥ CTPYKTYPHPOBAHUIO €TI0 COACPKAHMSI, TPEICTABICHHOTOB JaHHOW IIpOrpaMme.

Otbop coumepkanust ydeOHoro mpeamera «bHONOTHS»  OCYHIECTBIEH C  MO3UIUIM
KYJIBTYPOCOOOPA3HOTO IOAXO0/Ja, B COOTBETCTBHH C KOTOPBIM OOYYArOIIMECS JIOJDKHBI OCBOHTH
3HAHUS ¥ YMEHUsI, 3HAYUMbIe i1 (HOPMUPOBAHHS OOIIEH KyJIbTYpPbI, ONMPEICIISIONINE aJeKBATHOE
MOBEJICHUE YEJIOBEKA B OKPYIKAIOIICH MPUPOAHON Cpefie, BOCTPEOOBAHHBIC B IMMOBCEAHCBHOW KU3HU
U TIPaKTHYECKOH nesteabHocTH. Oco00e MecTO B ATOW CHCTEME 3HAHHWW 3aHUMAIOT SJIEMEHTHI
COJICpP)KaHUs, KOTOPBIE CIy’)KaT OCHOBOW Ui (DOPMHPOBAHHS MPEACTABICHUH O COBPEMEHHOMU
€CTeCTBEHHO-HAYYHOW KapTUHE MHpa M I[CHHOCTHBIX OPHUCHTAIMSAX JHMYHOCTH, CIOCOOCTBYIOIIMX
TyMaHHU3aId OMOJIOTUIECKOTO 00pa30BaHUsl.

CTpyKTypHpOBaHUE COJACPIKaHUS Y4eOHOro Marepuana B MPOrpaMMe OCYIIECTBICHO C Y4ETOM
MPUHOPUTETHOTO 3HAYCHUS 3HAHWNA 00 OTIMYHTEIBHBIX OCOOCHHOCTSIX XHBOM MPHUPOABI, O e
YPOBHEBOI OpraHHU3aIllU U YBOJIOIMH. B COOTBETCTBHHM C ATHM B CTPYKTypEe Y4eOHOTO IIpeameTa
«buomnorus» BBIJCICHBI CICIYIONIME COJEpKaTeabHble JIMHUU: «bHojorus kak Hayka. MeTomsl
HAYYHOTO TO3HaHUs», «KieTka kak Ouosormueckas cucremayn, «OpraHu3M Kak OHMOJIOTHYECKas
cuctema», «CucrtemMa ¥ MHOTOOOpa3He OPraHuYeCKOro MHPay, «IBOJIOIUS KUBOU TPUPOIIBI»,
«IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Crpykrypa nporpammsl yueOHoro npeamera «brosaorus» 0a30Boro ypoBHsI OTpa)xaeT CUCTEMHO-
YPOBHEBBIII W DBOJIOIMOHHBIA MOIXOABl K U3ydeHHIO Owuosioruu. COrIacHO WM, H3Yy4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIsS JKUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3AIIWH,
HBOJIOLIUU OpPraHUYECKOTO MUpa Ha 3emue, COXpaHEeHHUS OHOJIOTUYECKOTO



pasHooOpa3us miuaHersl. Tak, B 10-11 kiacce M3y4yaroTCsi OCHOBBI MOJICKYJSIPHOM M KJIETOUHOU
Ouonoruu, >MOpPHONOTUU ¥ OMOJIOTMHM  PA3BUTHS, TCHETUKH W CEJCKIUU, OWOTEXHOJIOTUHU U
CUHTETHYECKON OMOJIOTHHN; aKTYaIM3UPYIOTCS 3HAHMUS OOy4alomuxcs 1o OOTaHWKE, 300JIOTHH,
aHaTOMMHU, (PU3UOJIOTHH YETOBEKa.

HEJIN U 3AJAYA U3YUYEHUA
YYEBHOI'O IPEJIMETA «BUOJIOT US»

Leap wu3yuyenuss yueOHoOro mpeamera «buonorus»— oBiageHue oO0y4YaIOUIUMUCS
3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAJBHOW OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra U
IPUOOPETEHUE YMEHHUI HCIOJIb30BAaTh 3TU 3HAHUSA: JUISI IPAMOTHBIX JCHCTBUII B OTHOIIEHUHU
00BEKTOB )KMBOW MPUPOJBI U PEUICHHsS] PA3IMYHBIX JKU3HEHHBIX MpobieM.

JocTmwkenne nenu u3ydeHus yueOHoro mpeamera «buonorus» obecnednBaeTcs peuieHHEM
CIIEYIOIINX 33/1a4 Ha 0A30M YPOSHE:

OCBOCHHE OOYYAIOMIMMHUCS CHCTEMBbl 3HAHUI O OMOJIOTMYECKHUX TEOpHUsX, YYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaX, CIIyKalluX OCHOBOM /17151 GOpMUPOBAHUS MPEACTABICHUI O
€CTECTBEHHO-HAYYHON KapTHHE MHpa; O METOJaX Hay4YHOI'O IO3HaHUS; CTPOEHUH, MHOI000pa3uu u
OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOIO YPOBHsS OpraHHM3alllH; BBIJAIOIIMXCA OTKPBITHSIX U
COBPEMEHHBIX HCCIIEI0BAHUSAX B OMOJIOT Y,

dbopMupoBaHue y OOy4aromMXcs I[O3HABATENbHBIX, WHTEIUJICKTYalbHBIX U TBOPYECKUX
CTIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHA B OMOJIOTUN HAYYHBIX B3TIJIAI0B,HJICH U
MOAXOA0B K M3YUEHHIO AKUBBIX CUCTEM PA3HOT'0 YPOBHS OpraHU3allNy;

CTaHOBJIEHHE y OOydJaromuxcsi oOImel KyiabTypbl, (PYHKIIMOHAJILHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUN OOBSICHATH U OLIEHUBATh SBJICHHS OKPYKAIOIIET0 MUPA HKUBOM IPUPOJIbI HA OCHOBAHUU3HAHUN
U OTIBITA, OJIYYEHHBIX [IPU U3yYEHUU OMOJIOTUH;

(dbopMupoBaHHe y 00Yy4arOIIUXCS YMEHUN WILTIOCTPUPOBATh 3HAUEHHUE OUOJIOTMYECKUX 3HAHUM
B IPAaKTUYECKOW AESITEIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTUIA;

BOCHUTaHHE YOEXAEHHOCTM B BO3MOXKHOCTH IIO3HAHMS UEJIOBEKOM KUBOM IPUPOABI,
HE00X0AUMOCTH OEpeXHOT0 OTHOILEHHUS K Hel, COOMIOAEHUS STHYECKUX HOPM IpU IMPOBEIACHUHU
OMOJIOTrMYECKHUX UCCIIEIOBAHNI;

OCO3HaHME IEHHOCTH OMOJOrMYECKMX 3HAaHUHM JUIs TOBBIIIEHUS YPOBHS SKOJIOTHYECKOH
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHE NpUOOPETEHHBIX 3HAHUM M yMEHUH B MOBCEIHEBHON >KU3HU JUISI OLIEHKU
MOCJIEACTBHM CBOEH €ATEIbHOCTH M0 OTHOLIEHHIO K OKPYKAIOIIel cpejie, COOCTBEHHOMY 3/I0POBBIO;
000CHOBaHUE U cOOMIOIEHNE Mep MPOPUIAKTUKY 3a00JI€BaHU.

MECTO YYEBHOI'O IPEJMETA «bHOJIOT'US1»B
YYEBHOM IIJIAHE

B cucreme cpennero obmiero oOpasoBanusi «buonorus», u3zydaemas Ha 0a30BOM YpPOBHE,
IIprU3HaHa 00s13aTEILHBIM y‘I€6HBIM npeaAMEToOM, BXOAAIIHUM B COCTaB HpCI[MCTHOfI o0jacTu

«EcTtecTBeHHBIE HAYKN». Y4eOHBIM IUIAaHOM Ha e€ u3ydyeHue orBeeHo 70 yueOHbIX 4acoB, 1o 1
yacy B Hezenmo B 10 kiacce. B TemMaTHueckoM IMJIaHMPOBAHUM yKa3aH pe3epB yuyeOHOTO BPEMEHH,
KOTOPOE€ PEKOMEHJIyeTCsl AJIs Pealu3allii aBTOPCKUX MOIXOA0B MO HCHOIb30BAHUIO Pa3HOOOPa3HBIX
¢bopm opranu3zanuu yuyeOHOro mporecca.

OTOop OpraHM3aMOHHBIX (OPM, METOJOB U CPEACTB OOydUEHHUS OHOJIOTUH OCYIIECTBIISICTCSC
yu€ToM crenuuK ero CcoAepKaHWs ¢ HaMpaBICHHOCTH Ha MPOJOHKEHHE OHOIOTHYECKOTO
00pa3oBaHMs B OpraHU3ANMIX CPEAHETO MTPOPECCHOHATIBEHOTO U BBICIIIETO 00pa30BaHMsI.

B TemaruueckoM IUTaHMpPOBaHUM Ui KaXJOTO Kilacca Mpearoiaraercs pe3ep ydyeOHOro
BpemeHu. Ha 6a30BoM ypoBHE €ro peKOMEHIyeTCs MCIIOJb30BaTh JJIsl TIOBTOPEHUS U 3aKPETICHUS
MaTepuaia, a Takxke pedIeKcuu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJIMETA «bUOJIOI'US»

Cornacno ®I'OC COO, ycranaBnuBaroTcst TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS00YUAIOITMHUCS
IpOrpaMM CpeaHEero o0miero oopa3oBaHus: INYHOCTHBIC, METAIPEIMETHBIC U TIPEIMETHBIE.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JIMYHOCTHBIX PE3yIbTaTOB OCBOCHMS IIpeaMeTa «bUOoIOrHs» BbIIEICHBI CIEAYIOIINE
COCTABJIAIOLIUE: OCO3HAHUe OOYYaIOUIMMHUCA POCCUICKONW TIpa)KIaHCKOW MIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPENCICHUIO; Haluyue Momusayuu K
o0yueHHI0 OMOJIOTUN; yenenanpagieHnoe pa3eumue BHYTPEHHUX YOEXI€HUH JTMYHOCTU HAa OCHOBE
KJIFOYEBBIX IEHHOCTEW W UCTOPUYECKHUX TPAAULIUI pa3BUTHUSI OMOIOTMYECKOTO 3HAHUS; 20MOBHOCb
u cnocobnocms OOYy4aIOIIUXCS PYKOBOJCTBOBAaTHCS B CBOEH JI€ATENBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, IPUCYILMMHU CHCTEME OHOJOTMYECKOrO0 OOpa30BaHUsS;, Haauuue
Npagoco3HaHusi SKOJIOTUYECKON KYNIbTYphl, cHOCOOHOCMU CTaBUTh LIEIM U CTPOMTH >KU3HEHHbBIE
IIJIaHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS NpeameTa «bruosorus» JocTUraroTcsl B €AMHCTBE y4eOHOU U
BOCIIUTATEIbHOW  JEATEJBHOCTM B COOTBETCTBUUM €  TPAJAULUOHHBIMU  POCCUHCKUMHU
COLIMOKYJIBTYPHBIMHA, MCTOPUYECKMMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, NPHUHITHIMH B
o0miecTBe MpaBWJIaMM M HOPMaMmM IOBEJIEHHs U CHOCOOCTBYIOT IpOLlEcCaM CaMOIIO3HAHMS,
CaMOBOCIIMTaHUs M CAMOpPa3BUTHUSA, PA3BUTHs BHYTPEHHEW MO3ULMU JUYHOCTH, NMATPUOTH3MA U
YBaO)XXCHHUsI K 3aKOHY M IIPAaBOIOPAIKY, YEIOBEKY TPyAa M CTapuleMy IOKOJEHHIO, B3aMMHOIO
YBa)KEHUsI, OEPEKHOTO OTHOUIEHUSI K KYJIbTYPHOMY HACJIEIUI0 M TPAIULUSAM MHOTOHAIIMOHAIBHOIO
HapoJa Poccuiickoii @enepaunu, Ipupoae U OKpyKaroue cpee.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHA Y4eOHOro mpeamera «bHONOTHS» MOMKHBI OTpaXKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMON IEHHOCTHBIX OPHUEHTAIUil, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUM,
COOTBETCTBYIOLUX TPAJAULUOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PAaCIIMPEHNE KU3HEHHOTO
OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEANM3allid OCHOBHBIX HAIIPABICHUN BOCIUTATEIbHOU
JEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1. I'pa:k1aHCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUU OOYYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHIICKOT0 00IIeCTBa; OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHE
3aKOHA W MPaBONOPSAKA; FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPH CO3JaHUH
y4eOHBIX TMPOEKTOB, PEIIEHUH Y4YeOHBIX M TMO3HABATENbHBIX 3ajay, BBIOJHEHUU OHOIOTHYECKUX
AKCIIEPUMEHTOB; CIIOCOOHOCTH OMPEEsATh COOCTBEHHYIO TO3UIMI0 IO OTHOIIEHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOMX JAEHCTBHIX HEOOXOJMMOCTb KOHCTPYKTHBHOTO B3aMMOJIEHCTBHS
JmoAed C pasHBIMH YOSKICHHUSMH, KYJIbTYPHBIMH ILIEHHOCTSMH U COIMAJIBHBIM IOJIOKEHHEM;
TOTOBHOCTh K COTPYJHUYECTBY B nporecce COBMECTHOI'O BBITIOJIHEHHUS
y4eOHBIX, TO3HABAaTENbHBIX M  HUCCIENOBATEIbCKUX 33Jay, YBAXHUTEIHHOIO OTHOLICHHUSA K
MHEHHUIO OIIMOHEHTOB TMpH OOCYXIEHUM CIOPHBIX BOMPOCOB OHOJIOIMYECKOTO COJIEPKaHUS;
TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOU NEATEIBHOCTH.



2. IIaTpuoTH4Y€eCKOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHHCKON TPaXkTaHCKON MIEHTUYHOCTH, TMAaTPUOTU3MA, YBAKECHHS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH nepes PoauHo#, ropaocTu 3a CBOM Kpai, CBOO Poauny,
CBOH SI3bIK U KYJbTYpPY, IIPOILLJIOE U HACTOSIIEE MHOIOHAIIMOHAJIBHOIO Hapoja Poccun; neHHOCTHOE
OTHOIIEHWE K TPUPOJHOMY HACJICAMIO U TMAMITHUKAM NPUPOABI; NOCTHXKEHUsIM Poccuu B Hayke,
UCKYCCTBE, CIIOpPTE, TEXHOJIOTUAX, TPYAE; CIHOCOOHOCTh OIEHUBATh BKJIAJ POCCUUCKHX YYEHBIX B
CTAaHOBJICHHUE W pa3BUTHE OWOJIOTMH, TMOHMMAHUS 3HAYCHUsS OWOJIOTHM B IO3HAHWUU 3aKOHOB
MPUPOJBI, B KU3HU YEJIOBEKa M COBPEMEHHOro OOIIecTBa; UjeiHas yOeKIEHHOCTh, TOTOBHOCTh K
CITy>KeHHIo U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €rOCyIb0Y.

3. lyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHUE TYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApOaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OILICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEHICHHS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOEHHE YCTONYMBOIO OYyIYIIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOJUTENSIM, CO3JAHMIO CEMbM Ha OCHOBE OCO3HAHHOI'O
MPUHSATHS IEHHOCTENH CeMEMHOM KU3HU B COOTBETCTBUU C TPAAUIUSIMU HapoaoB Poccum.

4. JcTeTHYeCKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAs 3CTETUKY ObITAa, HAyYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOLICHUH;

ITOHUMAaHHE YMOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU ITPUPOJIbI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPD&)KEHUIO B Pa3HBIX BHMJIAaX MCKYCCTBA, CTPEMIICHUE INPOSIBIIATH KaueCTBa
TBOPYECKOM JINYHOCTH.

5. ®u3n4ecKoro BOCHUTAHUN:

MOHMMaHWE W peaau3alys 370pOBOro M Oe3omacHoro obpasza XKM3HM (30pOBOE MHUTAHUE,
cOOIOICHNE TUTMEHUYECKUX MpPaBUI U HOPM, COAJlaHCUPOBAHHBIM PEXHUM 3aHATUH M OTIBIXA,
peryisipHas puznyeckas akTUBHOCTh), O€pEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOT'O OTHOUICHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE 1IEHHOCTH MPaBUJI MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30M1aCHOrO MOBE/ICHUS B
CUTYalUsIX, YTPOKAIOLIUX 370POBbIO U KU3HU JIIOJIEH;

OCO3HaHME TMOCIEJICTBUM W HENpUATHS BPEAHBIX TNPUBBIYEK (YHOTPEOJEHUS aJIKOroJs,
HapKOTHUKOB, KYPEHHUS).

6. TpyaoBoro BociuTaHusi:

TOTOBHOCTb K TPY/Ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

TFOTOBHOCTh K aKTHBHOW JAESITEIbHOCTH TEXHOJOTMYECKONM M COIMANbHON HamnpaBiICHHOCTH,
CMOCOOHOCTh MHUITMMPOBATH, INIAHUPOBATH U CAMOCTOSITEIBHO BBIOIHATH TAKYIO 1€ TETbHOCTD;

UHTEpPEC K pa3IMuHbIM cdepaM NpoecCHOHANbHON JesATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BbIOOp Oy/yIei mpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO Ha MIPOTSKEHUH BCEH KU3HU.



7. IKOJOrHYECKOro BOCIIUTAHUA:

IKOJIOTHYECKHU IIeJIECO00pPa3HOe OTHOLICHUE K TNPHPOJE KaK WCTOYHUKY JKU3HM Ha 3emIie,
OCHOBEeE CyIIeCTBOBAHHS,

MOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYyJIbTYpbl: IPUOOPETEHHE OIbITa IUIAHUPOBAHUS
HOCTYITKOBH OLICHKU UX BO3MOXKHBIX MOCJICICTBUIL [UIsl OKPYIKAIOILEH CPEIIbl;

OCO3HaHHWE TIJIO0ATBLHOIO XapakTepa OSKOJOTHYECKHX TpOOJIeM W NyTed WX pEUICHUs,
CIIOCOOHOCTh MCHOJIB30BaTh MPUOOpPETaeMbIe MPH W3YyYCHHH OMOJIOTUY 3HAHHS U YMEHUS IIpH

peLICHUU TPOOJIeM, CBSA3aHHBIX C palMOHAJIbHBIM IPHPOAOIOIB30BaHUEM (COOIIOACHUE
HpaBHJI HOBEJICHUS B NIPUPOJIC, HATIPABJICHHBIX HA COXPAHCHUE PABHOBECHUS B KOCHUCTEMaX, OXpaHy
BUJIOB, SKOCcHUCTEM, Onochepsl);

aKTUBHOE HEINPUATHE NCHCTBUIA, MPUHOCSIIIMX BPE OKPYKAIOIIEH MPUPOJHON Cpese, yMEHHE
IMPOrHO3UPOBATH H€6HaFOHpI/ISITHBI€ 9KOJIOTMYCCKHUE TOCICACTBUA MPCANPUHUMACMbBIX HeﬁCTBHﬁ n
HpPeIOTBPAILATh HX;

HaJIMYUEC PA3BUTOIO ISKOJOIMYCCKOro  MBIIJICHUA, 9KOJIOTHYESCKOM KYyJIbTYpPbI, OIIbITA
JEATEIbHOCTH  JKOJIOTMYECKOH  HANpaBJICHHOCTH, yMEHHS  PYKOBOJCTBOBAaThCS HMH B
HO3HaBaTeJII:HOfI, KOMMYHHKaTI/IBHOﬁ u COIII/IaJH)HOI\/JI IMPAKTUKEC, TOTOBHOCTH K Y4YaCTUIO B
HPAKTUIECKOHN IEeSATeIbHOCTH YKOJIOTHYECKON HAPABICHHOCTH.

8. IleHHOCTH HAYYHOTI'0 IO3HAHMS

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYP, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM KYyJIbTYpbl Kak CpPEICTBAa B3aMMOJIECHCTBHS
MEXIYJIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHUE CHeNU(PUKUA OWOJIOTUM KaK HAyKd, OCO3HaHWsI e€ poiau B (POPMUPOBAHUHU
paIMOHATILHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUM IEJIOCTHOTO MPEACTABICHUS 00 OKpPYXKaroIlem
MHpE KaK O €IMHCTBE MPUPO/IbI, YEIOBEKa U OOIIECTBA, B TO3HAHWHU MPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodiieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCT, B 3HAUMMOCTH OHMOJOTMHM JUIsl COBPEMEHHOM IMBUIM3ALUM: OOECTIeueHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHWE TMEPCHEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX
pemaTh pecypcHble MpoOJeMbl pa3BUTHS YEJIOBEUECTBA; IMOWCKAa MyTeW BbIXOJAa W3 TJIOOATBHBIX
AKOJIOTMUECKUX TMpobiaeM u obecriedeHHs mepexoja K YCTOWYMBOMY Pa3BUTHIO, PALUOHAILHOMY
WCIIOJIB30BAHUIO MIPUPOIHBIX PECYPCOB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOBKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJOTHYECKHX 3HAHWUW B IIENSAX TOBBIIICHUs OOIIei
KYJIbTypbl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, KaK COCTaBHOM YacTh (PyHKIIMOHATHHOU
IPaMOTHOCTH 00ydJaromuxcs, GopMUPYEeMOU MPH U3yU4eHUU OUOJIOTHH;

MMOHMMAaHHUE CYUIHOCTHM METOJOB TO3HAHUA, MHCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJy4yaeMble 3HaHMS JJIs aHaluu3a M OOBSICHEHUS SIBICHUMN
OKpY)XKaIOIIer0 MHpa M TMPOUCXONANMX B HEM U3MEHEHUH; yMEHHEe [enaTb OOOCHOBAaHHBIE
3aKJTIOYEHHUs HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LETbI0 TOJIYYSHHS TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh OMOIOrMUECKHEe 3HAHUS ISl peLIeHHs TpooJieM B
peanbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HaHUE IIEHHOCTH HAYYHOW JEeATETbHOCTH, TOTOBHOCTH OCYIIECTBIATH TMPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY O0Opa3oBaHUI0 M CcaMOOOpa30BaHHIO, K
AKTUBHOMY TIONIYYEHHUIO HOBBIX 3HAHUM 1O OHOIOTMM B COOTBETCTBHHM C JKU3HEHHBIMHU
MOTPEOHOCTAMHU.

B mporecce moCTHKEHUS TUYHOCTHBIX PE3yIbTATOB OCBOCHHS OOYYAIOIIMMUCS MPOTPAMMBbI
cpenHero  obmero oOpa3oBaHHs y OOYYarOIIUXCS COBEPIICHCTBYETCS  OMOYUOHANbHBIU



unmeniexm, Npearnoiararomuii copMUpPOBaHHOCTb:

CaAMOCO3HAaHUs, BKIIOYAIONIETO CIOCOOHOCTh TMOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BHJICTbHAPABJICHHS Pa3BUTHS COOCTBEHHOM 3MOITMOHAIBHOU cepbl, ObITh YBEPEHHBIM B CEO€;

camope2yiuposanis, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJCHUE, CIIOCOOHOCTH aJalTHPOBAThCS K OMOIMOHAILHBIM H3MEHEHUSM M IPOSBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYmMpeHHell MOmueayuy, BKIIOYAIOIIEH CTPEMJICHHE K JOCTIDKEHHIO LEIH W yCIexy,
ONTUMH3M,HHULIUATUBHOCTb, YMEHUE JICHCTBOBATh, UCXO/IS1 U3 CBOUX BO3MOXKHOCTEH;

omMnamuy, BKIIOYAIONIEH CIIOCOOHOCTh IOHMMAaTh SMOIIMOHAIBHOE COCTOSHHE JPYTUX,
YUUTBIBaTh €r0 TPU  OCYIIECTBICHUHM KOMMYHUKAIlMM, CIIOCOOHOCTb K COYYBCTBHIO U
COIIEPEKUBAHUIO; COYUATLHBIX HABLIKOG, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOILICHHS C
JIPYTUMU JTFOJIbMH,

3a00TUTHCS, TIPOSIBIIAT HHTEPEC M Pa3peiaTh KOHMOIUKTHI.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUsI yueOHoro mnpeamera «buonorus» exmouarom:
3HaYMMble s (QOPMHUPOBAHUS  MHUPOBO33pEHHS  OOydamoIUXcs  MEXKAMCUUIUIMHApHBIE
(MexXIpenMeTHbIE) OOIIEHayUHbIe MOHATHS, OTPa)Karollue LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cneun(uKy METOJOB I03HAHMs, HCIOJIb3YyeMbIX B ECTECTBEHHBIX HayKax (BEIIEeCTBO, 3HEprus,
SIBJIGHUE, MPOIIECC, CUCTEMA, Hay4HbIN (aKT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCclieIoBaHKe, HaOI0IeHne, U3MEpEeHHe, SKCIIEPUMEHT U JIp.); YHUBEpCaJbHbIC yyeOHbIe NecTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, pETYJSATHBHBIE), obOecreunBaomme (HOpMUPOBAHHE
(YHKLIMOHAIBHOM TIPaMOTHOCTHM M COLMAJIbHOM KOMIETEHIMH OOy4aroIMXcs; CHOCOOHOCTh
00y4aroImuxcss MCIOIb30BATh OCBOCHHBIC MEXKIUCIMIUITMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJbHbIC YueOHbIE IEHCTBHSI B [I03HABATEIBHOM M COLIMATIBHOM MTPAKTHKE.

MertamnpeaMeTHbIe pe3yabTaThl OCBOEHUS IPOrPaMMBbl CPEIHEro 0011ero 00pa3oBaHus JOJKHBI
OTpaXkaTh:

OBnajieHe YHUBEpPCAIbHBIMU YYEOHBIMU 1103HABATEIbHBIMU JICHCTBUAMU:

1) bazosvle ocuuecKue 0etcmaust.
CaMOCTOSITENTFHO  (DOPMYJMPOBATh W  aKTyaJIM3HpOBATh MpoOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHWUW 3HAHWKA TPUEMBI JIOTHUECKOTO MBIIIICHHS (aHAN3a, CHHTE3a,
CpaBHEHHUS, Kiaccuukauu, 00001IeHNs), PaCKPBIBATh CMBICI OMOJIOTHYECKUX MOHATUHN (BBIACTATH
WX XapaKTepHBIC MPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMH );

OTpEeAeNATh 1€ JAEATeTbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKCHHUS,
COOTHOCHUTH PE3yJIbTaTHI JICITSILHOCTH C TIOCTABICHHBIMU IICIISIMU;

HCIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS Ui OOBsICHEHHsI (DaKTOB U SIBJICHU >KMBOW MPUPOJIBL;
CTPOUTH JIOTHYECKHUE PACCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IO AaHAJIOTHUH), BBISBIISTH

3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYITHUPOBATH BHIBOIBI U
3aKJIFOYECHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CpPEICTBA JJsl TPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHWH B HM3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEUUH pa3HOTO poja,
BBISIBJICHHBIX B PA3ITUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTrhiBaTh IMJaH PEHICHHUS MPOOJIEMBI ¢ YUETOM aHaIn3a MMEIOIIMXCS MATepUANbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATH COOTBETCTBHE pE3YJIbTATOB IEJISM,
OLICHUBATbPUCKU TIOCIEACTBUIA NESTEILHOCTH;

KOOPJIMHUPOBATh W  BBINOJHATH pPabOTy B YCIOBUAX pPEAbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHHUE TTPH PEIICHUH KU3HEHHBIX MTPOOIIeM;



2) bazosvle uccie0o8amenbcexue 0etcmeust.

BJIAJICTh HABBIKAMU Y4EOHO-HMCCIIEOBATENILCKOW M TPOCKTHOM JEATENIFHOCTH, HaBBIKAMU
paspemieHuss 1poOsieM; CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOWCKY METOJOB
pelIeH s MPaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOA0B IO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIC BUABI JCATEIFHOCTH 110 IOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIpPETAlNY, NPEOOPa3OBAaHUIO M MPUMEHEHHWI0O B YUYEOHBIX CHTyallUsX, B TOM YHCJIE MpH
CO3JJaHUM YYEOHBIX U COI[MATBHBIX POCKTOB;

(dbopMHpOBATh HAYYHBIA THI MBIIUICHHUS, BJIAJCTh HAYYHOM TEPMHUHOJOTHEH, KIIIOYEBBIMHU
HOHSATHAMH U METOJIaMU;

CTaBUTh W (HOPMYIHUPOBATH COOCTBCHHBIC 3a/adyll B O0Opa30BaTEILHON JCSATEILHOCTH H
’KM3HEHHBIX CUTYaIHsX;

BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BEIIBUTaTh TUIIOTE3Y €&
pelLIeHus, HaXOAUTh apryMEHTHI JUIS JIOKAa3aTeNIbCTBA CBOMX YTBEPI)KICHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBATh MOJTYYECHHBIC B XO/€ PEIICHUS 33aJjaull Pe3yIbTaThl, KPUTHUECKH OILICHUBATh MX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh II€JICHATIPABICHHBIH IIOMCK II€PEHOCAa CPEACTB M CIIOCOOOB JAEHCTBHS B
po(hecCHOHATLHYIO CPEy;

yMETh  TIEPEHOCUTH  3HAHMSA B  IIO3HABATENBPHYD W  INPAaKTUYECKYI0  00JacTH
KHU3HENEATSILHOCTH; yMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC HJICH, IPEAIaraTb OpUrMHAIbHBIC MTOIXO/bI U PEUICHUS; CTABUTH MTPOOJIEMBI
M3aJauu, TOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHNUS;

3) deticmeusi no pabome ¢ unghopmayuei:

OPHEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHUKAX wHH(popMamuu (TEKCTe ydeOHOro mnocolwus,
HAay4HO- TOIYJSIPHOM JUTeparype, OMOJOTMYECKUX CIIOBApSAX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B LHTepHere), aHAMM3WpOBaTh HWHGOPMAIMIO PA3TUYHBIX BHIOB U (opm
IPeICTaBICHUS, KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

(GbopMyIHpOBaTh 3alpOChl W TNPHUMEHATh pPAa3IMYHbIE METOJIbl TPU TIOMCKEe U OTOOpe
Ouosiornyeckoit nHpopMaIu, He0OX0IUMOH /7S BBIMOJIHEHUS YUeOHBIX 3a/1a4;

NpUOOpEeTaTh OIBIT HWCIOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHMSI Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYIO (OpMYy MpEACTaBIECHUS  OHOJOTHYECKOU
uHpopmanuu(cxemsl, rpaguKH, AMarpaMmbl, TAOJIUIbI, PUCYHKHA H JIp.);

HCIIOJIb30BaTh HAy4yHBIH A3BIK B KauyecTBE CpeACTBA Mpu paboTe ¢ OHOJIOrH4YecKon
uHpoOpManKel: MPUMEHITh XUMHUYECKHe, (u3uyeckre W MaTeMaTHYecKWe 3HAKW W CHMBOJIBL,
dopmynbl, alOOpeBuaTypy, HOMEHKJIATypy, HCIOJb30BaTh M  INpeoOpa3oBbIBATh  3HAKOBO-
CHMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS W 3alIUTHI HH(pOpMaIuu, HHOOPMAIIMOHHON 0€301TaCHOCTH
JIMYHOCTH.

OBiajcHNE YHUBEPCATBHBIMA KOMMYHUKATHBHBIMU JCHCTBHUSIMM:

1) ooweHue:.

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX c(epax JKU3HU; aKTHBHO YJYaCTBOBATH B JHAJIOTE WJIH
JMCKYCCHH TI0 CYIIIECTBY 00CYKIaeMo# TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEJILHO BBINIOJHEHHS TIpeylaraeMoi 3aJlaud, YYUTBHIBATH HMHTEPECHl U COTJIACOBAHHOCTH
MO3UIMH APYTMX YYACTHUKOB JUAIOTA HITH JUCKYCCHN);

pacrio3HaBaTh HeBepOallbHBIE CPEACTBA OOIIEHHUS, MOHMMATh 3HAYEHHE COIMATbHBIX 3HAKOB,
MPEINOChIJIOK BO3HHUKHOBEHUS KOHQIMKTHBIX CUTYaIlMil; yMETh CMATYaTh KOH(MDIMKTHI M BECTH
MIEPErOBOPHI;



BJIAJICTh PA3TUYHBIMU CIIOCOOAMHU OOLICHUS M B3aUMOJCHCTBUS; TIOHUMATh HAMEPEHHS IPYTHX
oW, NPOSBIATH YBaXKUTEIBHOE OTHOIIEHHE K COOECETHHMKY M B KOPPEKTHOH Qopme
(GopMyIMpOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

2) COBMECMHAsL 0esiMENbHOCMb !

MOHMMATh W UCIOJNb30BaTh NPEUMYIIECTBA KOMAHIHONH M HMHIUBHIYaJbHOH pabOTHl MpH
peLeHMOnO0I0rHYeCcKOM MpobIeMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHUS IPYIIIOBLIX (HopM
B3alMOJICICTBUS NpU PELICHUHU y4eOHOH 3a1auu;

BbIOMpPATh TEMATUKy M METOAbl COBMECTHBIX JEHCTBMM C Y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0Tr0 4eHa KOJUIEKTUBA;

IIPUHUMATD LIEJIN COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH IEHCTBUS
10 €€ NOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUH, PACIIPEACIIATh POIU C YYETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KaueCTBO CBOEIO BKJIAJA U KAXKAOI0 y4aCTHHUKA KOMaH[bl B OOLIMI pe3yasbTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

IpeniaraTb HOBBIE IIPOEKTHI, OLICHMBAThb MJAEU C IIO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIATh ITO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMUHBIX CUTYalHUsX, HPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU PEI'YVIIITUBHBIMA IIGP'ICTBI/IﬂMI/II

1) Camoopeanu3ayusL:

MCIIOJIb30BaTh OMOJOTHUECKUE 3HAHUS TS BBISBICHHS MIPOOJIEM U MX PCIICHHS B )KU3HEHHBIX
U y4eOHBIX CUTYAIUsAX;

BBIOMPAaTh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUH ICJIEBbIC M CMBICIIOBBIC YCTAHOBKH B CBOHMX
JACUCTBHUSAX M TOCTYIKaX IO OTHOIICHHIO K JKHBOW TMPHPOJE, CBOEMY 3I0POBBIO H 370POBBIO
OKPYIKarOIIHX;

CaMOCTOSTENILHO ~ OCYIIECTBIATh [O3HABATEIbHYIO JEATCIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (DOPMYJTHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIIbHON JEATEILHOCTH M JKU3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSITENIHO COCTABJISITh IUIAH pEIICHHS MPOOJEeMbl ¢ y4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTCHUH;

J1aBaTh OIIEHKY HOBBIM CHUTYAIIHsM;

PacHIUpATh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MTPEIMOYTCHHUH;

JenaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peIlICHHE;OIICHUBATh TIPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW APYAUIMH B PasHBIX 00JaCTIX
3HAHHH, MOCTOSHHO MOBBINIATH CBON 00pa30BaTeIbHbIN M KYJIbTYPHBINA YPOBCHb;

2) CAMOKOHMPOJIb.

JaBaTh OIICHKY HOBBIM CHTYaIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTb, OICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BJIaJIeTh HAaBBIKAMHU IO3HABATEIbHOW pe(IeKCHU KaK OCO3HAHMS COBEpIIAEMBIX JICHCTBHHA U
MBICTMTEBHBIX MPOIECCOB, X PE3YJIHTATOB M OCHOBAHMI; MCITOJIB30BaTh MPUEMBI PEQIICKCHU IS
OLICHKU CHTYalluH, BHIOOpA BEPHOTO PEIICHMS,

YMETh OIIEHUBATH PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHHS M0 UX CHUKEHUIO,

MIPUHAMATh MOTHUBBI M apT'yYMEHTBI APYTUX MIPU aHATIHM3€ PE3YIbTaTOB ACITEIbHOCTH,

3) npuHamue ceos u Opyeux.

MPUHUMATH CeOsI, TOHUMast CBOM HEIOCTATKU M JOCTOWHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl JpPYIMX IIpM aHajdu3€ pe3yJbTaTOB
NesITeNIbHOCTH; IIPU3HABATh CBOE MPABO U MPaBO JPYIMX Ha OLINOKHU;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUHU IPYrOro YeJIOBeKa.



HNPEAMETHBIE PE3YJIbTATBI HA BA3OBOM YPOBHE

[Ipenmernsie pe3ynbTarbl ocBoeHus mnporpammbl COO mo Ouosnorum Ha 0a30BOM YpOBHE
BKJIIOYAIOT creunpuyeckue A ydyeOHoro npenmera «buonorus» HayuyHble 3HaHHSA, YMEHHUS U
CHocoOBl  JCWCTBUI 1O OCBOEHHUIO, MHTEPIpPETAMM W TNPEoOpa3OBaHHUIO 3HAHUH, BHIBI
JeSITEIbHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUSA M INPUMEHEHWIO 3HAHUN B Pa3JIMYHBIX Y4eOHBIX
CUTYaIllUsX, a TAK)KE€ B PEAIbHBIX )KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX ¢ Ouonorueil. B mporpamme
IPEIMETHBIE Pe3yJIbTaThl PEACTABIEHBI 110 roJaM 00yueHHUs.

10 kaace

[IpenMeTHBIE pe3yapTaThl OCBOEHUS yUeOHOro npeameTa «bronorus» 10KHbI OTpaXaTh:

1) chopmMHpPOBaHHOCTH 3HaHHMII O MECTE M pOJHM OHOJOTMU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa U
HAYYHOTO MHPOBO33PEHHS;, O BKJIAJEC POCCHUICKUX U 3apyOeXHbIX yUEHBIX-OMOJIOrOB B Pa3BUTHE
Ouosnoruu; GyHKIHMOHATBHON IPaMOTHOCTH Ye€JIOBEKa JIsl pEIICHUS )KU3HEHHBIX 33]1a4;

2) YMEHHE PACKPhIBAaTh COJCPKAHHWE OMOJOTHYESCKUX TEPMHHOB M IOHSTHMN: KU3Hb, KJICTKa,

opranusM; MeTaboau3M (OOMEH BEIIECTB W MPEBpAIleHHE SHEPTHH), TOMEOCTa3 (CaMOPETyJIsIus),
YpOBHEBasi ~ OpraHu3alMs  JKUBBIX  CHCTEM,  CaMOBOCIIPOM3BEACHUE  (PEmpOoIyKIus),
HACJIE/ICTBEHHOCTh, N3MEHYHBOCTbD, POCT U PA3BUTHUE;

OIPCACIIAThb I'PaHUIBI KX IPUMCHUMOCTH K )KUBBIM CUCTCMAM,

3) yMeHHUe BIaJeTh METOJaMH HAYYHOrO MMO3HAHUS B OHMOJIOTHU: HAOIIOJACHHUE U OIMCAHUE JKHBBIX
CUCTCM, IIPOLCCCOB H ﬂBHCHI/Iﬁ; opranu3anuvs W IIPOBCACHHC OMOJIOTHYECKOr 0 9KCIICPUMCHTA,
BBIJIBIDKCHUE THIIOTE3bl; BBIBICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMBbIMH BEIWYHHAMH,
00BsICHEHHE IMMOJIYYCHHBIX PE3YyJIbTATOB, UCIIOJIB30BAHHBIX HAYYHbBIX HOHﬂTHﬁ, Teopnﬁ 1 3aKOHOB,

4) yMeHHWE BBIICNIATh CYIICCTBEHHBIC NPH3HAKA BUPYCOB, KJICTOK MHPOKAPHOT M DYKAPHUOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHM3MOB; OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB H
NpeBpalleHusT YHEPTUM B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOr0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meﬁ03a, OIINIOAOTBOPCHUSA, PA3ZMHOXCHUA, HWHAUBHUAYAJIBHOI'O PpPa3BUTHUIA
opranusma (oHTOTEHE3);




5)yMeHHe NPUMEHATh NOJIY4YEHHBbIE 3HAHUS JUIsl OOBSCHEHHsS OMOJIOTMYECKHX IPOLIECCOB U
SIBIICHUH, IS TIPUHSATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW JXU3HU C IENbI0 O0eCcTieueHus
0€30I1aCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbsI OKPYKAIOIIMUX JIOAEH, COOMIOIEHHSI HOPM T'PaMOTHOIO
MOBEJICHUS B OKPYXAloIled NPUPOIHONW Cpeae; NMOHMMaHHEe HEOOXOIUMOCTH HCHOJIb30BAHUS
JOCTMDKEHUH ~ COBpEeMEHHOM  Ouoslorum ¥ OMOTEXHOJOTMM  AJs  palMOHAIBHOIO
IPUPOONIOIB30BAHNUS;

6) yMeHue peliaTh OJJIEMEHTAapHbIE TCHETHYECKHE 3a/Jlaud Ha MOHO- M JUTHOpUIHOE
CKpEIMBaHKe, CIIETIJICHHOE HACJIEI0BAHUE; COCTABIISATH CXEMbl MOHOTUOPUAHOTO CKPEIIMBAHUS JIIS
npejcKa3aHusl HaclleZ0BaHUs IPU3HAKOB Y OPIraHU3MOB;

7) yMeHHE BBINOJHATH J1TA0OpPATOPHBIE M TPAKTHYECKUE PabOTHI, COOJIONATh IpaBHiA IPH
paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHUEM;

8) yMcHHME KPHUTHYECKH OIICHHUBATh W HMHTEPIPETUPOBATH HH(POPMAIHMIO OHOJIOTHYECKOTO
COJICP KAHUS, BKJIIOYAIOILYIO IICEBJOHAYUYHbIE 3HAHUS U3 Pa3IuuHbIX ncToyHMKOB (CMMU, HayuHO-
NOMYJISIPHBIE MaTepUabl); STHYECKUE AacleKThl COBPEMEHHBIX HCCIEeIOBaHUNH B OHOJIOTHH,
MeuIuHe, OMOTEXHOJIOTHH;

9) yMeHwe co3gaBaTh COOCTBCHHBIC IIMCBMECHHBIE M YCTHBIE COOOLICHUs, 0000Imas
OuoIornYecKyro MH(GOPMaIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh IOHATUHHBIN
amnmnapaT OMOJIOTHH.

11 knace

[IpenmMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpeamMera «broaorus» qoMKHbI OTpaXKaTh:

1) chopMHpPOBaHHOCTH 3HAHUH O MeCTE W POJIM OWOJOTHH B CHUCTEME HAYYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS; O BKJAJE POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy; QyHKIMOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

2) yMeHHE pacKphIBaTh COJAEp)KaHHUE OHMOJIOTMYECKUX TEPMHUHOB WM TIOHSATHHA: BHI, MOIYJSIHS,
reHo(OoH/1, HBOJIOLHUSA, ABIXKYIIUE CUIBI ((PaKTOphl) 3BOJIOLWHU, MPUCHOCOOIEHHOCTH OPraHU3MOB,
BUZ000pa30BaHuE, IKOJOTHYECKHE (aKTOPBI, SKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEIYICHTHI,
LeNH MUTaHus, 3KOJornyeckas nupaMmuaa, ouoreoueHos, onocdepa;

3) yMeHue m3narath OHONOTHYecKHe TeopuH (dBOJrONHOHHas Teopust Y. /lapBuHa, cHHTeTHYECKas
TEOpHsl SBOJIIOLINH), 3aKOHBI U 3aKOHOMEpPHOCTH (3aposliieBoro cxoacrsa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBlieHnd u myrtedt »Bomonuu  A. H. CeseprioBa, yuenus o Ouocdepe B. U.
Bepnaznckoro), onpeaensTh rpaHULbl MX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

4) yMmMeHue BJIaZeTh METOJAaMH HAYYHOTO TMO3HAHUSA B OMOJIOTMH: HAOJIOJACHHE W OIUCAHUE JKUBBIX
CHCTEM, TIPOLIECCOB M SIBJIECHUI; OpraHu3alnus M TIpOBEIeHHE OHOJOIMYECKOTO SKCIEepHUMEHTa,
BBIABMKCHHUE THIIOTE3bI; BBIABICHUC 3aBUCHMOCTH MCKAY UCCICAYEMBIMU BCIWMYHMHAMMH, 00BACHEHHE
MOJYYEHHBIX PE3yJIbTAaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUH M 3aKOHOB; YMEHHUE JenaTb
BbIBO/JIbI HA OCHOBAHHWHU IMOJTYUCHHBIX PE3YJIbTATOB,

5) yMEHHE BBIIENATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OHOJOIMUYECKHMX OOBEKTOB: BHUJOB,
MOTYJISIIIUH, TTPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIIEHO30B M YKOCHCTEM; OCOOCHHOCTH
IPOIIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHMS,
MIPUCTTIOCOOJIEHHOCTH OPTaHWU3MOB, JCHCTBUS JKOJOTHYECKUX (PAKTOpPOB HA OpPraHM3MBI, TEPEHOCA
BEIIECTB U IOTOKAa JHEPrMH B HIKOCHUCTEMAaX, AHTPOIOICHHBIX W3MEHEHMH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B OHocdepe;

6) yMmMeHue MNPHUMEHSATh IOJIyYeHHbIE 3HAaHUS JUII OOBSICHEHUS OHMOJOIMYECKHX IPOLIECCOB H
HBHeHHﬁ, JJI1 IPUHATHA TPAaKTHYCCKHUX peIHeHI/Iﬁ B HOBCG)IH@BHOI\/’I JKHU3HHU C ICIIBIO oOecmeueHust
0€30IaCHOCTH CBOETO 37I0POBbS U 3J0POBbSl OKPYXAIOIIUX JIOAEH, COOII0AEHUsT HOPM I'PaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEW MPUPOTHON cpeje; MNOHMMAaHHUE HEOOXOIUMOCTH HCIOIb30BaHUS
JTOCTHKEHUH COBPEMEHHOM OMOJIOTHH ISl palliOHAIEHOTO MTPUPOIONIONB30BAHHUS;

7) yMeHHUe peliaTh 3JIeMEHTapHbIC OMOIOTMYECKHE 33/1a4H, COCTABIISATh CXEMBI MIEPEHOCA BEIIECTB U
SHEPIUu B 3KOCUCTeMax (1IeTH MUTaHUs);

8) yMeHure BBITIOIHATH JIAOOPATOPHBIE W TIPAKTHYECKHE PabOThI, COO0ATh MpaBHUiIa PU padboTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

9) yMeHHME KPHUTHYECKH OIICHMBAaThb W WHTEPIPETHPOBaTh HH(POPMALUIO OHOIOTHYECKOTO



COJZICp KaHMsl, BKIIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHHS W3 pa3iuyHbIX MUCTOYHWKOB (CMU, HaydHO-
MOTYJISIPHbIE MaTepHalibl); PacCMaTpUBaTh INIOOATbHBIE SKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

10) ymeHue co3naBaTh COOCTBCHHBIC MMCbMEHHBIC U YCTHBIE COOOIICHHUS, 0000111ast OMOJIOTHIECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPaMOTHO MCIIOJIh30BATh MIOHSATHIHBIN amnmapar OHOJIOTHY;



COJAEPKAHUE YYEBHOI'O IIPEJIMETA «bHOJIOI' U51»
10 KJIACC

Tema 1. buosiorusi Kak HayKa

buomornss kak Hayka. CBsizb OuoOMOrMM C OOLIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMHU
€CTECTBEHHBIMH Haykamu, Quiocoduel, STHUKOW, >ScTeTHKOM u mnpaBoM. Ponbp Ouonoruu B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CUCTEeMaOHOIOTMUECKUX HAYK.

Metoabl TO3HaHMSA SKUBOM Tpupoabl (HaOMIOAEHUE, OSKCIEPHUMEHT, OINHCaHHe, H3MEpEHHE,
KJ1accuukanms, MOJICTMPOBaHNUE, CTATUCTUUYECKAs 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

Ilopmpempt. Y. Hapsun, I'. Mengenb, H.K. Konbuos,/x. Yorcon u @. Kpuk.

Tabnuywt u cxemwl: «MeTOABI TIO3HAHUS KUBOM IIPHPOJIBD.

JlaGopaTopHble U MPpaKTH4YeCKHe PAdOThI:

Ipaxmuueckas paboma Ne 1. «Vcnonb3oBaHue pa3iIMYHBIX METOJOB NPHU H3YyYCHUH OMOJIOTHYCCKHX
OOBEKTOBY.

Tema 2. )KuBble cHCTeMbI M HX OPTraHU3aALMs

Kussbie CUCTEMBI (ObnocucTeMsbl) Kak IIpeaMeT U3Yy4EHUsI0MO0JIOTHH.
Otnuuue KHBBIX CHCTEM OT HEOpPraHU4YeCKON MPUPOIBI.

CpoiicTBa OmocucTeM M WX pa3HoOOpasue. YPOBHM OpPraHU3AIMH OWOCHCTEM: MOJEKYJISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHbIH, HOMYJISUOHHO-BUIOBOIA, HKOCHUCTEMHBIH

(OmoreoreHOTHYECKHIT ), OMOCEPHBI.

JdeMoHcTpamum:

Tabnuywt u cxemor. «OCHOBHBIC MPU3HAKU JKU3HU», «YPOBHUOPTAaHU3AIUH )KUBOH TIPUPOJIBI.
Obopyodosanue: Mmoaens Mmoiekynsl JTHK.

Tema 3. XuMnuecKuii COCTaB U CTPOEHHE KJIETKH

XHAMHMUYECKUHN COCTAaB KIJIETKH. XUMHUYECKHE JJIEMEHTBI: MAaKpO- JIEMEHTBI, MUKPOAJIEMEHThI. Bosa n
MUHEPAJILHBIE BEIECTBA.

OyHKIMM BOJIbl W MHUHEpPAJIbHBIX BEIIECTB B KIETKE.

[Tonnep)kaHue OCMOTHUYECKOTO OajaHca.

benku. CocraB u crpoeHue OenkoB. AMHMHOKUCIOTBI — MOHOMEphl OenkoB. HeszameHumble u
3aMEHUMbIE aMMHOKHUCIIOTHl. AMUHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYpPbl OCJIKOBOM MOJIEKYIbI
(nepBrUYHas, BTOpUYHAS, TPETHUUHAs U YETBEPTUYHAs CTPYKTypa). XMMHUYECKHE CBOICTBa OEIKOB.
buonornyeckneyHKIMM OETKOB.

depMeHTHl — OHOJOrHUecKkre Karanuzaropbl. CTpoeHHue pepMeHTa: aKTUBHBIA LEHTp, CyOCTpaTHas
cneuupuynocts. Kodepmentsl. Buramunbl. Otiauuus  (EepMEHTOB OT  HEOPraHUYECKHUX
KaTaJn3aTopoB.

VYrieBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a U 1e30Kcupr003a), Aucaxapuisl (caxaposa, JakTo3a) U
noJTcaxapuasl (Kpaxmal, TIIMKOTeH, IIeJITI0103a). bruonornveckue G yHKIIMN yTIIEBOIOB.

Jlunuael:  Tpurauuepuasl, ¢ochonunuasl, crepouasl. [uapopunbHO-THIPOGOOHBIE CBONCTBA.
buonoruueckue pynkuun aununoB. CpaBHEHHE YTIIEBOJOB, OENKOB W JIMIHUIOB KaK HCTOYHUKOB
SHEPIUH.

Hyxnennossie kucnoter: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT. CTpoeHHe
u ¢pynkuuu JJHK. Ctpoenne u pynxiuu PHK. Buast PHK. AT®: ctpoenue u gyHKIuU.

[uTtonmorus — Hayka o kjeTke. Kierounas teopus — mpumep B3auMOJEUCTBUS Hliel U (aKTOB B
Hay4YHOM ITO3HAHUU. MEeTO/bl N3y4EHUs KIETKH.

Krnerka xak nenoctHas xuBas cucrema. OO0miye npu3HaKy KJIETOK: 3aMKHYyTasi HapyHasi MeMOpaHa,
monekyisl JIHK kak reHeTndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHYeCKas u npokapuotnyeckas. OcoO0eHHOCTH
CTPOEHUS MPOKapUOTHYECKON KiIeTkH. KierouHasicTeHka OakTepHid. CrpoeHnue
AYKApUOTUYECKOMN KJIeTKu. OCHOBHBIC OTJIWYHS PACTHUTEIHHOM, >KUBOTHOW W TPUOHOU KIICTKH.



[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHas CTEHKa, TJIMKOKAIUKC, UX (QYHKIHU.

[Tna3maTudeckass memOpaHa, e€cBoiicTBa u GbyHKIUY. Huronnazma wu eé
opranouapl. OnHOMeMOpaHHbie opraHounabl kietku: OIIC, anmmapar ['oibmku, JHU30COMBI.

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKH: MUTOXOHAPUH, IITACTUABL. [IponcxoxaeHne MUTOXOHIPUM U

wiactua. Bugel mmactun. HememOpaHHble OpraHouabl KIETKHA: pUOOCOMBI, KIETOYHBIA LIEHTD,

LEHTPHUOJIU, PECHUYKH, )KTYTUKUA. DYHKIIUKA OPTaHOUIOB KJIETKU. BritoueHusl.

SAnpo — perynaropubiii neHtp kietku. CrTpoeHue sjpa: saepHas o000J04YKa, KapuoIuia3Mma,

XPOMATHUH, SJPBIIIKO. XPOMOCOMBI.

TpaHcOpT BELIECTB B KIIETKE.

JdemoHncTpauuu:

Ilopmpemeur: A. Jleenryk, P. I'yk, T. llIBann, M. lneitnen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.

Yunkunc, P. ®panxnun, K. M. bap.

Juaepammuol. «PacnipeneneHue XUMHYECKUX 3JIEMEHTOB B HEXHUBOM mpupoae», «Pacmpenenenue

XUMHUYECKHX 3JIEMEHTOB B )KUBOU IPUPOJIEN.

Tabnuyst u cxemvr: «llepuoamueckas TaOIMIa XUMHYECKHX JJIEMEHTOBY», «CTPOCHHE MOJIEKYIIbI

BOABI», «brocunTe3 Oenkay,

«Ctpoenne Monekyael Oenka», «CtpoeHue (depmeHTaY,

«Hykneunossie kucinotel. JJHK», «Ctpoenue monekyinbr ATO»,

«CTpoeHHE IYKapUOTHYECKON KIETKW», «CTpoeHHEe KUBOTHOM KIETKH», «CTpOEHHUE PaCTUTEIHHOU

KJIeTKN», «CTpOCHUE NPOKAPUOTUYECKON  KJIEeTKnW», «CTpoeHue sapa  KIETKU»,

«YTneBoasl», «JInmuaey.

ObopydosaHue. CBETOBOM MHKPOCKON, 00OpYAOBaHUE MJIs MPOBEACHUS HAOMIOACHUNA, M3MEPEHUIA,

AKCIIEPUMEHTOB; MUKPOTPENAPaThl PACTUTEIbHBIX, d)KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MPpaKTH4YeCKHEe PA0OTHI:

Jlabopamopnas paboma Ne 1. «/3ydeHne KaTaauTHYEeCKOW aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe

aMmIIa3bl WA KaTanaas3bl)y.

Jlabopamopnas paboma Ne 2. «/I3ydeHue CTPOSHUS KJIETOK PACTEHUH, KHUBOTHBIX M OAKTEpUU IO

MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIUCAHUEY.

Tema 4. /KusHeesiTeJIbHOCTb KJICTKH

OOMeH BewlecTB, WM MeTa00IM3M. AcCUMUIALUS (TTACTHYECKU OOMEH) U JAMCCUMUIISIMS
(oHepreTnyeckuitoOMeH) —

JIBE€ CTOPOHBI €MHOIO Ipolecca MeTabonusma. Poinb 3aK0OHOB COXpaHEHUs BELECTB U SHEPTUU B
MOHMMaHUM MEeTa0oIU3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOPHBIA U reTepoTpodHbIil. Posb hepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLICHUY JHEPTUU B KIIETKE.

®orocunre3. CeroBas u TeMHOBas (¢a3bl QorocuHTe3a. Peakuuu gorocunreza. IHPexkTUBHOCTH
¢dbotocunTe3a. 3HaYCHHE

¢dotocuHTe3a AN KU3HU Ha 3emse. BiusHue ycnoBuil cpeipl Ha (POTOCHHTE3 U CHOCOOBI
MOBBILIEHUS €70 MPOLYKTUBHOCTH YKYJIBTYPHBIX PACTEHUN

XeMocHHTe3. XeMOCHHTEe3Upyolne 0akTepuu. 3HaueHUEeXEeMOCHHTE3a IS KU3HU Ha 3emiie.
DOHepreTudyeckuii oOMeH B KJeTke. PaciienieHue BeIIecTB, BBIACICHHE M aKKyMYyJIHUpOBaHHE
SHEPTUHM B KIJETKE. OTambl JHEPreTHYECKOTOo oOMmeHa. [nmkonu3. bpokeHue u ero BHIBIL.
KucnoposnHoe okuciaeHue, in KJIETOUHOE JbIXaHHE.

OxucnurensHoe dhochopunrpoBanue. IPPEeKTUBHOCTHIHEPTETUUECKOTO 0OMEHa.

Peakuun Marpuunoro cuHrtesa. I'eHetnueckas unpopmanus u JJHK. Peanuzamms renetnyeckoit
MH(pOPMAIIHU B KIIETKE.

I'enetnyeckuii kox U ero cBoicTBa. TpaHckpunimsa — MaTpuusblid cuate3 PHK. Tpancmsums —
OonocuHTe3 Oenka. Dtambl TpaHcsuuu. KomupoBanne amMuHOKHCIOT. Poms pubocom B OmocHHTE3e
Oenka.

Heknerounsie ¢opmbl xku3Hu — Bupycsl. Mctopus otkpsiTus Bupycos (/.M. VBanoBckwuii).
OcoOeHHOCTH CTPOEHUS U

KU3HEHHBIA UKJ BUpYcOB. baktepuodaru. bone3nu pacTeHnii,)KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyno-gedunmra yenoBeka (BUY) — BozOymurens CIIWa. OOGpartnas



TPAHCKPHIILINS, pEBEPTa3a U UHTErpasa.

[TpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00j1eBaHuii. JleMoHcTpanuu:

IMoptpersr: H. K. Komsmos, [. W. UBanoBckumii, K. A. TumupszeB. Tabmumbl u cxeMbl: «THIBI
MUTaHUAY, «MeTaboIu3M»,

«MUTOXOHAPUS», «IHEPTETUICCKUN 0OMEHY, «XIJIOPOILIACTY,

«Dorocunte3», «Ctpoenne [IHK», «Ctpoenue u ¢yHKUIMOHHpOBaHUE TeHa», «CHuHTE3 Oenkay,
«"enernyeckuii kon», «Bupyce», «bakrepuodarny», «CTpoeHHE 1 )KU3HECHHBIMITMKII BUPYCa

CIINda, 6axtepuodaray, «Permmkarus JJHK».

Obopyoosanue: monenu-amukanuu «Yasoenune JIHK wu Tpanckpumnius», «buocunTes Oenkay,
«CTpoeHue KIeTKu»;Mojiesib CTpyKTypbl JJHK

Tema 5. Pa3MHoOKeHHe U HHIAUBHAYAIbHOE PA3BUTHEOPTAaHN3MOB

KieTouHslii UK, WM KU3HEHHBIA UK KieTku. MaTepdaza u mutos. IIporeccsl, mpoTekaronyie B
uateppaze. Permkanus — peakuus wmatpuuHoro cuHTe3a JIHK. Crpoenme xpomocowm.
XpoMOCOMHBIM HabOop — KapuOTUN. JIUIUIOMTHBIA W TamIOWIHBIE XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{uTonornueckne OCHOBbI Pa3MHOXKEHUS U UHIAUBUYAJIBHOTO Pa3BUTHS OPraHU3MOB.
Henenue knetkn — muto3. Ctaaun Muro3a. IIponeccsl, Ipoucxoasaiye Ha pa3HbIX CTaJusX MUTO3A.
buonoruueckuii cMbic MUTO3a.

[Tporpammupyemast rudeib KJIETKH — aroITo3.

@DopMBbI pa3MHOKEHHS OpraHU3MOB: 0ecroyioe U MmojaoBoe. Buapl 6ecrnonoro pa3sMHOKEHHUS: JelIeHNe
HaJBOE, IIOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CLIOPOOOpA30BaHUE, BET€TaTUBHOE Pa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HaYEHUE JJI CEJIEKIINHU.

[TosioBOE pa3mMHO)KEHUE, €ET0 OTINYMSI OT OECIIOJIOTO.

Metiio3. Craguu meiio3a. IIpouecchl, npoucxonsdmue Ha ctaausx meiosa. [loBegenue xpomocom B
Meno3se. Kpoccunrosep.bronornueckuii CMbICI M 3Ha4YE€HUE MEH03a.

["amerorenes — mpoiiecc 00pa30BaHuUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10710BbIE jKeTe3bl: CEeMEHHUKHI
u ssmyHukd. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CrepMaTo30M, SUIEKIeTKA) —
cnepMatoreHe3 u  ooreHe3. (OCOOCHHOCTH  CTpOCHHS  SHIEKICTOK M CIepMaTO30MJIOB.
OnnonotBopenue. [TapreHorenes.

WuauBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHanbHOE pa3BuTHE (d3MOpHoreHes3). ITarmbl
SMOpPUOHAILHOTO PA3BUTHS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHUE, TacTPYJSILMsI, OPraHOTEHE3.
[ToctamOpuoHanpHOE pa3BuTHE. THUIB MOCTAIMOPUOHAIBLHOIO PA3BUTHUA. TPsAMOE, HENpsIMoe
(nunHOYHOE). BinsgHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOpPbI, CIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButhe pacteHuil. OHTOreHe3 IBETKOBOIO PacTEHUS: CTPOCHHUE CEMEHH, CTAaJIuU Pa3BUTHS.
JdemMoHcTpanum:

Tabnuyvr u cxemol: «DopMbl PAZMHONCEHUA OP2AHUIMOBY,

«/leotinoe  onnrodomeopenue Y  YBEMKOBbIX  PACHEHUIL,

«Becemamuenoe pazmnooicenue pacmenuily, «/lenenue xkiemku bakmepuiin, «Cmpoenue nonoevlx
knemoky, «Cmpoenue xpomocomor», «Knemounwvri  yuxny, «Penauxayusa J[HK»,

«Mumosz», «Meuos», «lIlpamoe u Henpamoe paszsumuey,

«l'amemocenes y miexonumarowux u yenogexkay, « OCHogHble cmaouu OHMO2eHe3ay.

Obopyoosanue: MUKpOCKon, MUKponpenapamol

«Cnepmamo3oudvl maexonumaiowje2oy, «iiyexnemkamnekonumarowezoy, «Kapuokunes 6 xiemxkax
KOpewKa JIyKa», MazcHumHas mooenv-annauxkayus «/enenue xnemxu», mooenv J[HK, moodens
Memagasno Xxpomocombi.

JlaGopaTropHble U MPpaAKTH4YeCKHE PA0OTHI:

Jlabopamopnas paboma Ne 3. «Habnronenue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTMpernaparax».

Jlabopamopnas paboma Ne 4. «3ydenue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»
Tema 6. HacjiencTBeHHOCTh M H3MEHYMBOCTH OPraHNU3MOB

[Ipenmer u 3amaum reHeTWkH. McTopust pa3BUTUS TeHETHUKU. Poilb LUTOJIOTMM M 3MOPHUOJIOTHH B
CTaHOBJICHUH T€HETUKU. BKitag poccuiickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKH. MeTobl
TCHETUKU (TUOPHIONOTHYECKUHM, LUTOTCHETUYECKUH, MOJIEKYIIpHO-TeHeTHuecKuil). OCHOBHBIE



TCHETUYECKUE TIOHATHSA. | eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEUIMBaHUM.
3aKOHOMEPHOCTH HACJIEJOBAaHUS TPHU3HAKOB, ycTaHoBleHHble [. Menaenem. MoHoruOpugHOe
CKpelIMBaHue. 3aKOH €JMHO-00pa3us IMOpuaoB mepBoro nokojeHus. IlpaBuno momMuHHMpOBaHUS.
3aKoH paclueIieHust npu3HakoB. ['unore3a unctoTsl ramer. IlogHOE M HENOIHOE JOMUHUPOBAHKUE.
JurnOpuiHoe cKpeluBaHue. 3aKOH HE3aBUCHUMOIO HacjeloBaHMs INpH3HaKoB. LluTorenermueckue
OCHOBBI ~ JUTHOPHIHOTO  CKpeUIMBaHMA. AHamu3upymrolmee CKpeumBanue. Vcnonbp3oBaHue
AHAJM3UPYIOILEr0 CKpELIUMBaHUs Ul olpeneneHuss reHoruna ocodu. CLeruieHHOe HacieJoBaHue
npusHakoB. Pabora T. Moprana no cuemieHHOMY HaclieZjoBaHuio reHoB. Hapymienue cueruienus
T€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHast TEOpUS HACIENCTBEHHOCTU. | eHeTHYeCKHEe KapThl.

I'enernka mnoma. XpOMOCOMHOE ONpEIENEHHE 10Jla. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsbIe M reTeporaMeTHbIe Opranu3Mbl. HacienoBanne npu3HaKoB, CHEIIICHHBIX C IIOJIOM.
N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACJIECICTBEHHAas M HacieacTBeHHas. Ponb cpensl B
HEHACJICICTBEHHOW N3MEHUUBOCTH. XapakTepucTuka MOAU(PUKAIIMOHHOM

W3MEHUYMBOCTU. BapuauuoHHBIA psii W BapuanuMoHHas Kpusas. Hopma peakuuum mnpu3HaKa.
KonnyecTBeHHbIE U KaueCTBEHHbIE IPU3HAKU M MX HOpMa peakuuu. CBOHCTBA MOJU(PHKALIMOHHON
M3MEHYMBOCTH.

HacnencrBeHHast, Wi reHOTUIIMYECKas, U3MEHUMBOCTh. KoMOMHATHBHAs M3MEHUYMBOCTh. Meio3 u
[I0JIOBOM MpOLECC — OCHOBAa KOMOMHATMBHOW HM3MEHYMBOCTU. MyTallMOHHAs W3MEHUYUBOCTD.
Knaccuukanus Myranuii: reHHble, XpOMOCOMHbIE, I'€HOMHblE. YacToTa M NPUYMHBI MYTaIHUi.
Myrtarensusle (akTopbl. 3aKOH I'OMOJIOTMYECKUX PSAJIOB B HaclleJCTBEHHOW u3MmeHuuBoctu H. U.
Basuiosa.

BuesaepHas HacI€ICTBEHHOCTh U U3MEHYHUBOCTbD.

I'eneruka uyenoseka. Kapuotun denoeka. OCHOBHBIE METOBI T€HETUKU YEJIOBEKA: N€HEAIOTHYECKUN,
OJM3HETIOBBIN, ITATOT€HETHYECKHIHA, OMOXMMMYECKHUH, MOJIEKYJIIPHO-T€HETUYECKHM.
CoBpeMEHHOE ONIpElEeIeHHE T'€HOTHUIA: MOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHHUE, B TOM
guciie ¢ nomotpio [T1[P-ananm3a. HacnencTBeHHbie 3a00IeBaHUS Y€TIOBEKA: TeHHBIC 00JIC3HU, 0OJIC3HU

C HACJIEICTBEHHOUIIPEAPACIIOIOKEHHOCTBIO, XpoMOCOMHbIe Oone3nu. Comaruueckue u
reHepaTuBHble MyTanuu. CTBOJOBBIE KIETKHU. [IpuHUUIIBI 310pOBOTO obpa3a KU3HU,
JUArHOCTHKH,

NpOPUIAKTAKH W JIEUYEHUsT TEHETHYeCKHX OoJe3Hei. Meanko reHeTHuecKoe KOHCYJIbTUPOBAHUE.
3HaueHue MEJUIIMHCKOW TeHETUKH B TMPEJOTBPAIICHUH M JICYCHHUH TEeHEeTHYEeCKUX 3a0olieBaHUi
YeJIoBeKa.

JdemMoHcTpanum:

TIopmpemeur: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.Uersepukos, H. B. Tumodees-Pecosckui,
H. U. BaBuiios.

Tabauyvl u cxemvl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 IHUTOTCHETHYECKass OCHOBay», «3aKOH
paCUICTUIEHHS M €T0 IIUTOT€HETUYECKasi OCHOBaY, «3aKOH YHMCTOTHI TaMeTy,

«urnbpunnoe ckpemuBanuey, «lluTonmorndeckue OCHOBBI JTUTHOPUIIHOTO  CKPEIIMBAHUS»,
«Menos», «B3anmonencTBHe aUIeNbHBIX T'€HOB», «l'€HETHYECKUE KapThl PACTEHUH, *XKUBOTHBIX U
yenoBeka», «l'eHeTnka Tmoaa», «3aKOHOMEPHOCTH HACJEAOBAHUS, CIEIUIEHHOTO C  IOJIOMY,
«KapuoTumsl 4enoBeka WKUBOTHBIX», «BUabl H3MeHYNBOCTUY, «MoIn(UKAITIOHHASU3MEHYUBOCTDY,
«HacnenoBanue pesyc-haktopay, «['eHeTHKa IpyIT KpoBu», «MyTarlmoHHass U3MEHYUBOCTHY.
Obopydosanue: MO ENH-ANTUIUKAIUU «MonorubpuaHoe CKpELIMBaHUE, «Henonnoe
TOMUHUpOBaHUEY, «JlurnOpuaHoe ckpemmBaHue», «llepekpéct XpoMocoMm»; MHKPOCKON U
MuKpornpenapat «J{po3odunay (Hopma, myTaruu Gopmbl KPEUTHEBU OKpPACcKH Tela); repbapuit «'opox
ITIOCEBHON».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlabopamopnass paboma Ne 5. «3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JAUTHUOPHUIHOTO
CKpEeIIMBaHUs y Ip030(UIIbl HA TOTOBBIX MUKPOTIpENaparax.

Jlabopamopnass paboma Ne 6. «3yuenne MOAMGPUKAITMOHHOW W3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psifa U BapUALIMOHHOW KPUBOW.

Jlabopamopuas paboma Ne 1. « AHanu3 MyTanuid y 1po30(uIbIHa TOTOBBIX MUKPOTIpETapaTax.
Ipaxmuuecxas paboma Ne 2. «CocTaBleHHEe U aHAIIN3 POJIOCIOBHBIX YE€TIOBEKaY.



Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekius Kak HayKa U MPOIECC. 3apoKICHUE ceNeKIuu u qomectrkanus. Yuenue H. . Basunosa o
LEHTpax TMPOUCXOXKIEHUS M MHOTooOpa3usi KyJIbTypHBIX pacTeHuil. LIeHTphl mpoucxoxaeHus
JIOMAalIHUX XUBOTHBIX. COPT, HOpPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbI ceJeKIMU. MaccoBbIil 1 MHAUBHUIYAbHBIM OTOOPHI B CEIEKIMU PACTEHUN U
KHUBOTHBIX. OIleHKa KC-Tephepa. BIM3KopoacTBEHHOE CKpeIlMBaHue — MHOPUAMHT. YncTast TUHHUA.
CkpeniBaHue YuCThIX JIUHUK. ['eTeposuc, unu rubpuaHas cuia. HepoacTBeHHOE cKkpelrBaHue

— ayrOopuaunr. Otnanéunas ruOpuausanus u e€ ycnexu. ICKycCTBeHHBI MyTareHes W MoJydyeHHe
MTOJIUIIOUIOB. JIOCTHKEHUS CEIEKIUH PACTEHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. | eHHas WHKEHepus. DTalbl CO3IaHUSI PEKOMOMHAHTHOU
JHK u Tpancrennbix opranu3sMoB. Kierounas  unxeHepus. KieTouHnele — KyJnbTyphl.
MUuKpOKIIOHaIBHOE Pa3MHOKEHHE pacTeHui. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CENTbCKOXO3SMICTBEHHBIX ~ OPTaHU3MOB. OKOJOTHMUYECKHE M J3THYeckue mpodimemsl. MO —
TFeHETUYECKU MO (UIIMPOBAHHBIE OPTraHU3MBI.

JdemoHcTpaumnu:

Ilopmpemer: H. . BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. MBaHoB.

Tabnuyvr u cxemvr: Kapta «LleHTpBl MPOUCXOXKJIEHUS W MHOrooOpasusi KyJIbTYPHBIX PacTEHHID»,
«[Topoapl mOMaIIHKUX >KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHuii», «OTnanéHHas ruOpuau3anus»,
«Pabotrel  akamemuka M. &. Hsanomay, «llommmnougus», «OOBEKTHI OHOTECXHOIOTHI,
«KnetouHble KyJIbTYphl U KIOHUPOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.
Obopyoosanue. MyIsiKH TUIOIOB U KOPHETUIOIOB AUKHUX (HOPM UKYIBTYPHBIX COPTOB PACTECHHIA;
repOapwuii

«CenbCKOX035CTBEHHBIE PACTEHUS.

JlaGopaTopHble U MPpaKTH4YeCKHEe PA0OTHI:

Oxcexypeusi «OCHOBHBIE METO/bI U IOCTHIKEHUS CEJIEKIIMU PACTEHUI U KUBOTHBIX (Ha CENEKLIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO(EpMY, COPTOUCIIBITATEIbHBINA YUaCTOK, B TEIUIMYHOE XO3SHUCTBO, JIA0OPATOPHUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBosronnoHHas 0HoJIOTHS

IBOJIIOIHOHHAS OHOJI0THS

[TpennocbuIKu BO3HMKHOBEHUS SBOJIIOIIMOHHOM TEOPHH. OBOJIOLMOHHAS TEOPHUs M €€ MECTO B
Ouonoruu. BiusHue 3BOIIOLNOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HaAYK.

CBuzerenbcrBa »BOMOLMU. [laneoHTONOrHYECKHE: IOCIENOBATENBHOCTh IIOSIBJICHUS BHUIOB B
MaJIEOHTOJIOTUYECKON JIETONHCH, NepexoaHbie (opMbl. buoreorpaduueckue: cXOACTBO U paziuyuue
¢bayH 1 pIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrHYecKHe: CXOACTBAa M  pa3iuuus SMOPHOHOB pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OPraHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJICTBO  MEXAaHU3MOB  HACJEACTBEHHOCTH M  OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomononHas teopus Y. [apsuna. [Ipeanocbuikn BO3HUKHOBEHUS JapBUHA3MA. J[BHXKYIIME CHITBI
SBOJIOIMHM BHUJOB 1O JlapBUHY (M30BITOUHOE pPA3MHOKEHHE TPH OTPAaHUYEHHOCTH pPECYpCOB,
HeomnpenenéHHas N3MEHINBOCTh, 00ph0a 3a CYIIIECTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cuntetrnyeckas Teopust 3Boorun (CTI) 1 €€ OCHOBHBIE MOJIOKEHHS.

Muxkpospomtonius. [lonmynsinuss kak eauHUIAa BHAa W 3Boiouuu JIBuwkymue cuibl ((paxTopsl)
SBOJIIOIMM BUAOB B Npupoie. MyTalMOHHBIA TNpolecC W KOMOMHATUBHAs HW3MEHYUBOCTb.
[TonynsioHHBIE BOJIHBI U Ipeiid renoB. M3omsamus 1 Murpanus.

EcrecTBeHHblIi 0TO0p — Hampapistomui pakTop 3Botonud. PopMbl €CTECTBEHHOTO 0TOOpa.

[Tpucnoco6ieHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Boitonuu.  [Ipumepsl mpucnocobieHuit y
Opranu3mMoB. ApoMop(0o3bl U UAN0-3AANITALINH.

Bun u Bunoo6pazoanue. Kpurepuu Buga. OcHoBHBIE (OpMBI BU1000pa3oBaHus: reorpaduieckoe,
JKOJIOTMYECKOE.



MakposBomonus.  @opmbl  3BoOLUM:  (QWIETHYECKas, JAMBEPreHTHAs, KOHBEPreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOMTIONHNY.

[IpoucxoxaeHne OT HECHELMAIM3UPOBAHHBIX MpenkoB. lIporpeccupyromas crenuanusanus.
AnantuBHas pagdanus.

JdemMoHcTpaumMu:

Topmpemur: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens, O.
Miromnep, A. H. CeBep1ioB.

Tabauyvr u cxemvl: «Pa3BUTHE OPraHMYECKOrO0 MHpa Ha 3emiie», «3apOoAbIIIM [O3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl 00pbrObI 3a cyliecTBOBaHUE», «EcTecTBEHHBIN 0TOOpPY,
«MHorooOpa3ue CcoOpToB pacTeHuil», «MHoroobpazue MOpoJx JKUBOTHBIX», «llomymsaumn»,
«MyTtanuoHHas HU3MEHUYUBOCTbY;
«Apomopdo3sl», «Mamoamanranuu», «OOmas nereHepanusy», <«JIBIXKyIIUE CHUIIBI HBOJIOLMMY,
«Kapra-cxema wmapmpyra myremectBus Y.  [lapBunay, «boppba 3a  cymiecTBOBaHHUEY,
«IIpucnocobneHHOCTh  OpraHu3MoB», «l'eorpaduueckoe BHI000pa3oBaHUE», «DKOJIOTHYECKOE
BUZI000pa30BaHUE».

Obopyooeanue: KOIEKLUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpPAcku; HaOOp IUIOIOB M CEMSH;
kosutekuust «IIprmepsl 3aIUTHBIX IPUCIOCOOIEHHUH Y KUBOTHBIX»; MOJieNb «OCHOBHBIE HAlPaBICHUS
3BOJIIOLIUMY; 00bEMHAsE Mozieb «CTpOEHHE TOJIOBHOI'O MO3ra I03BOHOYHBIX Y.

buoreorpadudeckas xapra Mupa; KouieKuus «DOpMbl COXpaHHOCTH HCKOIMAEMBIX JKHBOTHBIX H
pacTeHHi»; MOJIETIb-
anmuikauus «llepekpéct xpoMocomy»; BiakHble mpenaparbl «Pa3zButue Hacekomoro», «PasButue
JATYIIKKA»; MHUKponpenapaT «Jlpo3oduna» (Hopma, MyTauuu (OpMbI KpbUIBEB U OKPACKU
Tena).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
Jlabopamopnas paboma Ne 2. «Onucanue Npucrnoco0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO
Xapakrepay.

Tema 2. Bo3HnkHOBeHMe U Pa3BUTHE KU3HU Ha 3emJie
Bo3HukHOBeHuHe U pa3BUTHE )KM3HH HA 3emJie

JloHayuHble MPEACTABIEHUS O 3apOXKIEHUM XHM3HHU. HaydHble rHnore3bl BOSHUKHOBEHHUS JKU3HU Ha
3emse: abuoreHe3 M MaHCHEpMHs. XHUMHUYECKass SBOJIIOLMSA. AOHOT€HHBIM CHHTE3 OpPraHHYEeCKHX
BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IIOATBEP)KICHUE XHMHUYECKOH OSBOJIIOLUU.
Hauanbhble sTanbl Ouosnormueckoi spostoruu. I'mnoreza PHK-mmpa. ®@opmupoBanne MeOpaHHBIX
CTPYKTYpP ¥ BO3HHMKHOBEHHUE NPOTOKJIETKU. [IepBrle KileTKM 1 uX 3Bomonusa. POpMHUPOBaHUE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3HM Ha 3emiie 1o spaM M nepuoaaMm. Kartapxeil. Apxeickas U NpOTEpO30MCKas dpBbl.
[Taneozolickags spa M €€ mnepuoabl: KEeMOPHMCKHUI, OpAOBUKCKHUM, CHUIypUHCKUN, JEBOHCKHIA,
KaMEHHOYTOJIHBIN, TIEPMCKUH.

Me3o30¥icKast 3pa 1 €€ Nepro/Ibl: TPUACOBBIN, FOPCKHIA, MEIIOBOM.

KaiiHo30iicKas 3pa U €€ Meprobl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuka KJIMMara W TeoJOTrM4eckux rmpoieccoB. (OCHOBHBIE 3Tambl  3BOJIOLUU
PacTUTENILHOTO U KHUBOTHOTO MHUpa. ApoMop(}o3bl y pacTeHUN U KHUBOTHBIX. [losiBIEeHHE, pacuBeT U
BBIMHUpAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHM4ecKkoro Mupa Kak OTpakeHue 3BOIIOLUU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpPraHHU3MOB.

OBoironus 4enoBeKa. AHTPONOJOrUs Kak Hayka. Pa3BUTHE NpeACTaBIEHUN O NPOUCXOKICHUM
yenoBeka. Meroabl u3yueHusi aHTpororeHe3a. CXOACTBa M pa3iMyusl 4YeJIOBEKa M IKUBOTHBIX.
CucremaTuecKkoe MOJ0KEHUE YEIOBEKA.

JBuxymue cunbl (akTopsl) aHTpornoreHe3a. HacnmeacTBeHHass U3MEHUYMBOCTh M €CTECTBEHHBIN
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, UermoBek ymenbid, UemoBek
npsAMoxosamuid, Yenosek HeanaepTtanbCkuii, UenoBek pasymubiii. Haxolku MCKOMaeMbIX OCTATKOB,
BpeMs CYIIECTBOBaHUSA, 00JIaCTh pacpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHs.

Yenoseueckue pacbl. OcCHOBHBIE OOJbIIME pachkl: eBpoleouJHas (eBpasuiickas), Herpo-



aBCTpaJIOU THAS (’xBaTtopuabHA), MOHTOJIOHTHAS (a3uarcko-aMepuKaHCKas). Yepthl
MPUCIIOCOOJICHHOCTH TPEACTAaBUTENECH UelOBEUYECKUX pac K YCIOBUSM CYIIECTBOBaHMA. EIUMHCTBO
yenoBeveckux pac. Kputnka pacuszma.

JdemoHcTpaumuu:

Tlopmpemeor: ®©. Penu, JI. [lactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabauywvr u cxemvl: «Bo3HukHoBeHue CoONHEYHOW cHCTEMbI», «Pa3BUTHE OpPraHMYECKOIO0 MHpPay,
«PacturenbHas kietka», «OKuBoTHast kietka», «[Ipokapuornueckas kierka», «CoBpeMeHHas cucreMa
OpPraHUYECKOro Mupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOEHMS YEJIOBEKA M YEIOBEKOOOPA3HbBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOTMUYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHeiimue moany, «Jpesnue aoamn», «llepBbie COBpeMeHHbIE JTI0ANY, «UeToBeyecKkre pachi».

Obopyoosanue: wmynsoku  «lIpoucxokiaeHre uenoBeka» (OFOCTBI aBCTPAIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA); CIEMKU WM W300paKeHHs] KaMEHHBIX OpYIUil MEepBOOBITHOIO YeJoBeKa
(kamMHU-yOMTIEpBI, pyOHiIa, cKpebia); TeoXpOHOIOrHYecKass Tabnuia; KowteKims «DopMbl COXpaHHOCTH
HCKOIIAEMBIX KMBOTHBIX U PACTCHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Ilpakmuueckas paboma Ne 1. «/3ydyeHue HMCKOMAEMbIX OCTAaTKOB PACTEHHWH M JKUBOTHBIX B
KOJUIEKLIASX».

IKcKypcust «OBoNOLUA OPraHU4ECKOro MHpa Ha 3emie»
(B ecTeCTBEHHO-HAyUHbII U KpaeBeIUECKUN My3ei).

Tema 3. Oprann3msl 4 OKpy:Ka0Aas cpeaa

OpraHu3Mbl H OKPY:KaloIasi cpesa

OKOJIOTHSl KaK HayKka. 3aJayd M pasjeiibl dKOJOTMH. MeToAbl 3KOJIOTMYECKUX HCCIIEIOBAHUM.
DKOJIO0rM4eCcKOe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckne  ¢dakropel.  Kiaccudukammst  dKomOrH4eckux — (pakTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBrE 2KOIOrnYecKuX (PakTopoB Ha OPraHU3MBI.

AlGuotnueckue (HaKTOpel: CBET, TeMIeparypa, BIaXHOCTb. Dotonepuoamsm. [lpucrnocobiieHus
OpPraHU3MOB K JIeHiCTBHIO aONOTHYECKHX (paKTOpPOB. brojornueckue puTMsl.

buotnueckue Qaktopel. Buapl OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYpPEHIUS, XMIIHUYECTBO,
cumbuo3 u ero Gopmel. [lapasutusm, koomepauus, MyTyaau3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCANW3M, HEUTpaiu3M. 3HAadeHHUE OHOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBAHMS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAaKTEPUCTUKHU Tonyasiuuu. OCHOBHBIE MOKa3aTead MOMYJALMU: YHUCIEHHOCTb,
IUIOTHOCTb, POKIAAEMOCTh, CMEPTHOCTb, NPUPOCT, MUTpanys. JMHaMUKa YMCIEHHOCTH MONYJSALNN U
€€ perymnsmnus.

JleMoHCTpanum:

Iopmpemui: A. T'ymbGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabnuywr u cxemwvr: xapta «[Ipupomnbie 30HBI 3emnau», «Cpeapl OOHTaHHUS OPTraHU3MOBY,
«Dotonepuoanzmy, «llonynsnun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTHU MOMYJIALUUN UHPY30pUH-
Tydenbkny, «[luieBbie nemnmy.

JlaGopaTopHble H NpaKkTH4YecKue padoTbi:

Jlabopamopnas paboma Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTEHHH U3 Pa3HBIX MeECT
oOUTaHHS.

Jlabopamopnas paboma Ne 4. «BnausiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.
Ilpakmuueckas paboma Ne 2. «I1oncy€T MIIOTHOCTH TOMYJISIITUN Pa3HBIX BUIOB PACTEHU».

Tema 4. Coo01mecTBa M IKOJIOTHYECKHE CHCTEMbI

Coo01recTBa U YKOJOrHYeCKNe CHCTEMBI

CoobmecTBo opraHu3smMoB — OuoreHo3. CTpyKTypel OMOIIEHO3a: BHJIOBas, NMPOCTPAHCTBEHHa,
Tpouueckas (nuieas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.

Dkonorudyeckue cuctembl (9kocuctembl). [lonstTme 00 dSkocucTemMe U OHOTeOIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHThI SKOCHUCTEMbI: MPOAYLEHThI, KOHCYMEHTHI, penyueHTsl. Kpyrosopor
BEIIECTB M MOTOK HEPTUU B dKOocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU SKOCHCTEMBI. [IuieBbie



uenu u cetd. OCHOBHBIE IIOKa3aTead »SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. OKOJIOTHMYECKHe
NUPaMUbL:  TPOJNYKIMH, YHUCICHHOCTH, Ouomaccel. (CBoicTBa HSKOCHCTEM: YCTOHYHMBOCTb,
camoperynsanus, pazsutue. Cykieccus.

[IpuposnHble  SKOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. OKOCUCTEMA XBOMHOIO  WMJIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOT€HHBIE ~ JKOCHCTEMBI.  ATpPOIKOCHCTEMBI.  YpOoskocucTeMmbl.  buomormdeckoe U
X035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

Bbuopaznoobpazue kak Qakrop ycTouMBOCTH dKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
paszHooOpa3us Ha 3emiie.

Yuenue B.M. Bepnanckoro o Ouocdepe. I'panunbl, coctaB u cTpykrypa Omochepsl. Xuboe
BemecTBO U ero gynkmuu. OcobeHHocTH OMOochepsl Kak rIo0abHON SKOCUCTEMBI. J[MHaMUYeckoe
paBHOBecHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB U OHOTr€OXMMUYECKHE LUKIIBI 3JIEMEHTOB (Yriepojia, a3ora). 30HaJIbHOCTb
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Omochepe 3emiu. AHTPONOTeHHBIE W3MEHeHUs B Ouochepe. ['mobanmpHbIC
HKOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBaHne TpUPOABl U denoBeuecTBa. CoxpaHeHHe OnopazHOOOpa3usi Kak OCHOBA
ycroitunBoct Ouocheprl. OCHOBa pallMOHAIBHOTO YIPaBICHUS NPUPOIHBIMU pECypcaMH M HX
ucnoibp3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIHI.

JdeMoHcTpanum:

Topmpemur: A. JIx. Tencmu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuysr u cxemwvr: «llumeBble nenu», «buolneHo3: coctaB u  cTpykrypay, «lIpuponnsie
coobmectBay, «llenu mutanus», «IKomorundyeckas nupamuaay, «buocdepa n genoBex», «IKocucTema
IIMPOKOJIMCTBEHHOTO Jiecay, «JKOocHCTeMa XBOMHOro neca», «buoleHo3 Bomoémay, «ATpoleHO3»,
«[IpuMepHBIE aHTPOIOrEHHBIE BO3JCHCTBUS Ha NPUPOLY», «BakKHEWIIME HCTOYHMKHU 3arpsA3HEHUS
BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHelmas cocTaBistomas Ounocdepb», «DakTOpbI
nerpaganuu 1mouBy», «IlapHUKOBBIN PPekT», «DaKkTopsl PaTHOAKTHBHOTO 3arps3HEHHS OHOC(hEpbI»,
«Obmas crpykrypa Ouocdepsl», «Pacmpocrtpanenue >ku3Hu B Ouocdepe», «O30HOBBIN HKpaH
ounochepsn», «Kpyropopot yriepoaa B 6uocheper, «KpyroBopot azora B pupoae».

Obopyoosanue. Mopaenp-anmvkanus «Tunuyaele OuOLEHO3BD»; TepOapuil  «PacTuTenbHbIe
cooO1ecTBay; Koulekuu «buoieno3», «Bpennreny BaKHEHIINX CENbCKOXO3SIMCTBEHHBIX KYJIbTYpPY;
repbapuy M KOJUIEKLIMU PACTEHUH U KUBOTHBIX, PUHAUIEkKAIME K Pa3HbIM SKOJIOTHYECKUM IpyTIIam
onHoro Buaa, Kpacuas kuura PO, n3o0pakeHusi OXpaHsIeMbIX BUJIOB PACTEHUH U KUBOTHBIX.



TemaTnyeckoe njaHupoBanue yueoHoro npeamera «buosorna»10 kiacc, ba3oBblii ypoBeHb

KoJuun4yecTBO 4acoB DJIeKTPOHHbIE CHCOK HTOTOBBIX Cnoco0 oneHku
Ne Haumenopanue (undposbie) TUIAHUPYEeMBIX HTOIOBBIX
n/m pa3aesioB 1 TEM Beero KOHTpOJILHbIe HpaKTquCKI/Ie 06pa30BaTeHBHbIe Pe3yJIbTATOB ¢ yKa3aHUeM IIAHHPYEeMbIX
nporpaMmal padoThbI padoTbI pecypebl 3TanoB ux GopMUPOBAHUA pesyJIbTaToB
PackpeiBaTh  comepiaHHME - YCTHBIN OMPOC;
TEPMUHOB W TMOHATHM MO | -pelieHde Y4eOHBIX
TEME. W TI03HABaTECIbHBIX
XapakTepu3oBaTh 337124
Enunas komnexuus OMOJIOTHIO KakK HayKy, ee _pelierre  yueGHBIX
Tema 1-2. buoJorus 1 (POBHIX MECTO U POTIb CPEIH APYTHX HPaKTUKO-
Kak Hayka. JKuBbre 3 05 00pazoBaTebHBIX €CTECTBEHHBIX HayK.. JO
: ; pecypcos, PDIII, HasbiBath BaHeimme | OP P
CHCTEMBI SIKnacc, ®okcopn,  OTpacmu  Guomormueckmx | aAat,
Skysmart 3HaHWH M 3ajaud, crosiue 1IPAKTHYECKas
nepen Guomormeit XXI B.. = pabora
Xapaktepu3oBaTh
OCHOBHBIE METO/IbI
MTO3HAHMSI YKUBOU MTPHPO/IBI
PackpeiBaTh  colepKaHHME - YCTHBIW OIPOC;
TEPMHHOB W MOHATHH 1O | -pemeHue yd4eOHBIX
TeMeE. JoKaseiBaTh  y  mo3HABATENBHBIX
€JMHCTBO DNIEMEHTHOTO | 34719y
Ennnas koyutekims Pacnpenensare xumuueckue 1 TPAKTHKO®
Tema 3. LII/I(bPOBBIX 3JIEMEHTBI, BEIIECTBA IO OpHeH'THpOBaHHHX
Xoaeckmil cocTan 3 5 00pa3oBaTebHbIX Ipynmam B 3aBUCMMOCTH oT | SoAdd:
pecypcos, POII, CTpOeHUs M (DYHKIIHHA. JlaboparopHas
H CTPOEHME KJIETKH SIKnace, @okcdopa, OObICHATH poms  pabora
Skysmart OpPraHMYECKUX B
(YHKIMOHUPOBAHUT
KHUBBIX CUCTEM, B
MPOMBINIIICHHOCTH, B
MEJMIIMHE, B TIOBCEIHEBHON
KUZHU YeloBeKa
CxemaTruecku u300pakaTh




Tema 4.
KuzHeneareabHOCTh
KJIETKH

Enunas xoytekuus
U poBHIX
00pa3oBaTeNbHBIX
pecypcos, POIII,
AKnacce, @okcdopa,
Skysmart

CTpOEHUE MOJIEKYT
XMMHYECKUX BEIECTB.
CpaBHUBaTh MEXAy cO0O0M
SYKapHOTHYECCKHE
UIPOKAPUOTUUECKHUE
KJIETKH; OTMEYaTh CXO/ICTBO
U pa3Iiuus B CTPOCHHHU

KJIETOK Oaktepui,
JKMBOTHBIX, pacTeHUH U
TpudoB

OnuceiBaTh CTpPOEHHUE

3YKapUOTUYECKON  KIIETKH
Mo W300paXeHWsIM H Ha
MHUKpOTpenaparax;
KJIacCU(UIUPOBATh
OpPraHoOHIbl B 3aBHCUMOCTH
oT ocobeHHOCTEH nux
CTpOCHUS
(omHOMEMOpaHHbIE,
JIByMeMOpaHHEIE,
HEMeMOpaHHEIE);
OTIHMCHIBATh (GyHKIH
KaXIOro  OpraHouaa B
KJIETKE CxemaTugHO
n300paxarb CTpOEHUE
PACTUTENBHOU U >KUBOTHOU
KJIETKH. OOBACHATH
OuosiornvecKkoe  3HaueHHE
TpPaHCHOpPTa  BEHIECTB B
KJIETKE

PackpeiBath  comepikaHue
TEPMUHOB U TOHSITHU
XapaktepuzoBatb ~ 0OMEH
BEUIECTB W MpPEBpalleHUE
sHepruu (MeTabom3M) Kak
OJHO HX CBOWCTB >KHUBOTIO.
[Tepeuncnare 0COOEHHOCTH
TJIaCTUYECKOTO u
DHEPTreTUYECKOTO0 oOMeHa B
KIIETKE; YCTaHaBINBaTh
B3aMMOCBSI3b MEXKIY HUMHU.

- YCTHBIH OIpOC;

-pemieHHe  y4eOHBIX
W TIO3HaBaTEJIbHBIX
3aga4

-pemicHue  y4eOHBIX
u MPaKTUKO-
OpPUEHTUPOBAHHBIX
3ajau;




Tema
5.Pa3zMHOxkeHUe U
l/lH}II/IBI/IIIya.HLHOC
pa3BurTHue
OpPraHu3MoB

Enunas xoytekuus
U poBHIX
00pa3oBaTeNbHBIX
pecypcos, POIII,
SAKnacce, @oxcdopa,
Skysmart

Pasznuuate THIOBI 0OMEHA

BEIIECTB B KIIETKE:
aBTOTPODHBIH u
reTepoTPOdHBIN.

OnwuceiBaTh 3TaIlbl
MIPOIIECCOB oOMeHa
BEIIICCTB B KIIETKE,
CpaBHUBATh ux

3¢ PEeKTHBHOCTH, OIICHUBATH
UX pOIlb B TIPUPOJIC U B

JKU3HU yeIoBeKa
OnuceiBaTh  JKW3HEHHBIN
MK BUPYCOB
uMMyHozeduuTa

4eloBeKa; pas3uyaTh Ha
pucynkax BTM ((Bupyc

TabavHOM MO3aHKH),
Oaktepuodar, BUY.
O060CHOBBIBATh u
co0ronaTh MeEpbI
NPOPUITAKTHKH
pacrpocTpaHeHus
BUPYCHBIX 3a0oIieBaHui
(pectimpaTopHEIe,
KEITYTOYHOKHNIICYHBIC,
KJICIIIEBOH SHIE(ATHT,

BUY-nundexuns)
PackpeiBath  comepikaHue
TEPMUHOB U IIOHATHMN:
OnuceiBaTh KU3HECHHBIN
UK KIETKU; MEPEeYUCIIATh
" XapaKTepu30BaTh
MIEPHOIBI KJIETOYHOTO
[UKIa, CpaBHUBATh  HX
Mexay coboit. OnuceiBaTh
CTpOCHHE XPOMOCOM,
KapUOTUIIOB ~ OPIraHW3MOB,
CpaBHHBATh XPOMOCOMHBIE
HaOOpHI KIIETOK.
CpaBHUBAThH CTaJANA MHUTO3a
u Meio3a. Paznuuate Ha

- YCTHBIH OIpOC;
-penieHne y4eOHbBIX
1 IIO3HaBaTCJIBHBIX

3aga4
-pemieHHe  y4eOHBIX
u NPaKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4;
JlaGoparopHas
pabora




MUKpoIpenapaTax u
PUCYHKaxX CTaJMd MHUTO3a U

Meiio3a. PackpbiBathb
OMOJIOTHYECKUI CMBICIT
MHUTO32 u Meiio3a
XapakTepu3oBaThb

OCOOEHHOCTH M 3HAYeHHE
0ecrmoaoro U IMOJOBOTO
CIroco00OB  Pa3MHOKCHHS.
Brinenars Buapl 0ecIoaoro

pa3MHO)KCHI/IH; BBIABJIIATH
B3aUMOCBA3U Mencz[y
dopMamMu ®  cmocobamu
pa3MHO)KCHI/IH, 158 nux
OHOJIOTHYECKUM

3HAYCHHEM. Bmanets

npuéMaMu  BEreTaTUBHOTO
Pa3MHOXEHUSI KYJIbTYpPHBIX
pacTeHuid (Ha Tmpumepe
KOMHATHBIX).
XapakTepu3oBaTh IMOJIOBBIE
KJIETKA OnuceIBaTh
OILUIOJOTBOPEHHUE,
OmoJjorMdeckoe  3HaYCHUE
OTIOIOTBOPEHH
Onpenensrtob STaIbl
SMOPHOHAJILHOTO Pa3BUTHS
XOpIOBBIX Ha CXE€Max W
mpemnaparax W ONHCHIBATH
MPOLECCHI, TPOUCXOASIINE

Ha KaKIOM JTare.
CpaBHUBaTh MIEPUOJIBI
OHTOT€HE3a OOBsICHATD

OMONIOTMYecKOoe  3HAYCHHE
pasBUTHS ¢ METaMOP(O30M;
OTpUIIATENIFHOE  BIIMSTHUE
QIKOroJisg, HHUKOTHHA U

Apyrux TEPATOTCHHBIX
(dakTOpoB Ha  pa3BUTHE
3apoAbIa YeJIOBEeKa.

OrnurceIBaTh rporiecc




HBOﬁHOFO OIIOAOTBOPCHU
Y IBCETKOBLIX paCTeHI/Iﬁ

Tema
6.HaciaencTrBeHHOCTDH
M H3MEHYHBOCThH
OPraHu3MoB

3,5

Enunas kosexkuus
U(POBBIX
00pazoBaTeNbHBIX
pecypcos, POI,
SAKnacc, ®okcdop,
Skysmart

PackpriBath  comepikaHue
TEPMUHOB W TIOHSATUH
ITepeuncnars u
XapaKTepHU30BaTh  METOJBI
TE€HETHKHU

ITons30BaThCA
reHEeTUYECKOM
TEPMUHOJIOTHEH "
CUMBOJIMKOM IS 3aliCH
TeHOTHUITNYECKUX cXeM
CKpeIIUBaHUSA
PackpbiBaTh  comepikaHue
OCHOBHBIX 3aKOHOB
T€HETHKH.

3anuceIBaTh CXEMBI
CKpEIINBaHus, OOBACHATH
ero LIMTOJIOTUYECKHE
OCHOBBI " pemrarhb

FeHETUYECKHE 3aauH.
Knaccudummposats  Buabl
W3MEHYUBOCTA U BBISBIIATH

X OMOJIOrHYECKHE
ocobennoctu llepeuncnsath
0COOEHHOCTH H3yUYCHHUSI
TE€HETHKHU yeJoBeKa
CocTaBnsATh H
aHaJIU3UPOBATh

POJOCIOBHEBIC YE€JIOBCKA

- YCTHBIN OMpOC;
-pemicHHe  y4eOHBIX
U II03HABATEIbHBIX

3a1a4
-pemieHHe  y4eOHBIX
" MPaKTHKO-
OPHEHTHUPOBAHHBIX
3aja4;
Jlaboparopras
pabota
[IpakTryeckas
pabora

Tema 7.Cenekuus
OPTraHu3MOB.
OCHOBBI
OMOTEXHOJOTrHH

Ennnas xomiexkmsa
U (POBBIX
00pazoBaTeNbHBIX
pecypcos, POII,
SAKnacc, @okcdopa,
Skysmart

PackpelBaTe  conepkaHue
TEPMMHOB W  IOHATHUI:
HazpBaTh u cpaBHUBaThH
OCHOBHBIE  3TaIlbIPa3BUTHUS
CEeJIEKIIUH. W3znarato
yuenue H. WM. Basunosa o
LEHTpax  IPOUCXOXKIECHUSI

KYJIBTYPHBIX pacTeHuit
CpaBHUBaTh copTa
KYJIbTYpPHBIX pacTeHuH,

TTOPOIBI JIOMAIITHAX

- YCTHBIH OIIpOC;
-penieHne  y4eOHbBIX
N IIO3HaBATCIIBHBIX
3a7a4

-penieHne y4eOHbBIX

u MPaKTHUKO-
OPHUEHTUPOBAHHBIX
3a/1ad4;




JKUBOTHBIX u ux
nukuxnpenaxoB. OIeHUBATH
poIh CEJNICKITUH B
obecrieueHun
MTPOJIOBOJIBCTBEHHOM
Oe3omacHOCTH
yenoBedectBa CpaBHUBATH
(GOpMBI  UCKYCCTBEHHOTO
otbopa  (MaccoBoro W
WHJIUBUIYaTbHOTO),  BHIBI

rUOpUAN3AIIAN
(OTM3KOPOACTBEHHOM u
OTIAJICHHOIA), CITOCOOBI
MOJTyYEHUs]  MOJUIUIONIOB.
IIpuBoauTs IIPUMEPBHI
JIOCTHXKECHUH CEJIEKIINN
pacTeHud U SKUBOTHBIX
Ilepeuncisare u
XapaKTepu30BaTh
OCHOBHBIEMETOIbI u
JIOCTHXKEHHUS
OMOMH)KEHEPHH.

OO0cyXk/1aTh KOJIOTHUECKUE
A DTUYECKHE  aCIEKTBI
HEKOTOPBIX MCCJIE0BaHUMN
B 00jJacTH OHMOTEXHOJIOTHH

(x1OHUpOBaAHUS,
HCKYCCTBEHHOT'O
OIUIOIOTBOPEHHUSI,
HAIPaBJICHHOTO W3MEHECHUS
reHoma u CO3/IaHUsI
TPaHCTCHHBIX OPIraHU3MOB)

7 O0600611eH1Ee 3HAHUIH 1

OBUIEE KOJIMYECTBO 34

YACOB 110 I[TPOTPAMME




Ne
n/n

TemaTn4yeckoe nuiannpoBanue yyedHoro npeamera «buonornsa» 11 kinace, bazoBblii ypoBeHb

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

TEMA 1.
SBOJIIOLIMOHHAS
BHOJIOT WS

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

9

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Ennnas xoimieknus
UG POBBIX
00pa3zoBaTebHBIX
pecypcos, POI,
SAKnace, okcdopa,
Skysmart

Cnmcok UTOTOBBIX
TUIAHUPYEeMBbIX
Pe3yJbTATOB C YKa3aHHEM
3TanoB ux GopMUPOBAHUSA

PackpeiBaTh  coaeprkaHue
TEPMUHOB U  IIOHATHM:
[lepeuncnars  OCHOBHBIE
JTarbl pa3BHUTHSA
SBOJIIOUOHHONM  TEOPUH.
XapakTepu3oBaTh
CBUJETENBCTBA HBOJIOLUU
[IpuBoauTh MpUMEPHI
MePEXOTHBIX bopm
OpraHu3MOB,
(HIOreHEeTHUECKUX PSIIOB.
Xapaktepu3oBaTh

OCHOBHBIC 3BOJOIIMOHHBIC

1791 (5128 KOHIETITHH u
TEOpHH; c
Xapaktepu3oBaTb BUJ Kak
OCHOBHYIO
CHUCTEMATHYECKYIO

€VMHHUIy W IIeJIOCTHYIO
OHMOJIOTHYECKYIO CHCTEMY.
Beinenars kputepun BHIA
u MOMYJIALNN
XapakTepu3oBaTh
3JIEMEHTapHbIE
9BOJIIOLINU:
YcraHaBiuBaTh
MPUYUHHOCIIEICTBEHHBIE
CBA3MMEXKAY MEXaHU3MOM
U pe3ysibTaTOM JEUCTBUS

(akTopsl

JIBIDKYIITUX CHII
(311eMeHTapHBIX (aKTOPOB)
SBOJIOLHU OnwuceiBaTh

Croco0 oneHKH
HTOTOBBIX
IAHUPYEMbIX
pe3yJbTaToB

- YCTHBIH OIIpOC;
-pemieHne  yaeOHBIX
U TI03HABaTEIbHBIX

3aga4
-pemieHne  yaeOHBIX
u MPaKTUKO-
OpPUEHTUPOBAHHBIX
3ajay;
[IpakTuueckas
pabota




TEMA 2.
BO3HUKHOBEHUE
N PABBUTHUE

9

Ennnas xoiuieknus

U (POBBIX
00pa3zoBaTebHBIX

MEXAaHU3M I[CflCTBI/ISI

€CTECTBEHHOT'O orbopa.
Xapaktepn3oBath (POPMBI
€CTECTBEHHOT'O otbopa
(mBHKYIITHUA,
CTaOUITN3UPYIOIIIHIA,
JIU3PYTITUBHBIN ) u

CpaBHUBATb HMX MEXIY
coboii. XapaKTepru30BaTh
00pr0Yy 3a cymiecTBOBaHHE
U CpaBHUBaThb €€ BHJbI
(MexBHIIOBAS,
BHYTPUBHIOBas, O0oppba ¢
HeOIaronpHUsTHEIMH
(akropamu BHEIITHEH
CpeisI) OnuceiBaTh
MEXaHU3M BO3HHKHOBEHHS
MPHUCIIOCOOJICHUH y
OpraHu3MoB. BBISBISATH 10
N300pakeHUSAM, Ha >KUBBIX
u (UKCHPOBaHHBIX
npernaparax MIPUMEPEI
HPUCTIOCOOJICHHOCTH
pacTeHUil M >KUBOTHBIX K
YCIIOBHSM cpezbl
obuTaHus, JIOKa3bIBaTh
OTHOCHTEIIbHYIO
11EJIeCO00Pa3HOCTh
MPUCTIOCOOICHHH.
XapakTepu3oBaTh
CIOCOOBI W MEXaHH3MBI
BU1000pa3oBaHus, (POPMBI
SBOJIOLHU BeisBisaTs
B3aUMOCBSI3U MEXTY
NyTSMH W HaIpaBJICHUSMH
9BOJIOLMU Y PAcTeHUH H
JKUBOTHBIX

PackpriBaTh  copepikaHue
TEPMUHOB M  IIOHATHM:
Ilepeuncnarb  OCHOBHBIE
JTarnbl XUMHUYECKOHN

- YCTHBIH OIpOC;
-pemieHne  y4eOHbIX
W TO3HaBaTEIbHBIX




KNU3HU HA 3EMJIE

pecypcos, POLL,
SAKnacc, @okchopa,
Skysmart

HOHMOJIOTNYECKOH

SBOJIFOLIHH. Hznarath
colepKaHWE THUIIOTE3 W
TeopHit BO3HUKHOBECHUS
JKU3HHA Ha 3emie
XapakTepu3oBaThb

OCHOBHBIE  COOBITHSI B
Pa3BUTUU  OPTaHUYECKOTO
MHpa I10 3paM H IIepHoIaM
Te0JIOTUYECKON  HUCTOpUH;

STaIBI pa3BuUTHSA
PacTUTEIHHOTO u
JKUBOTHOTO MUpa.
Briaenuts TJIaBHBIC

apoMop(03bl  PACTEHUH U
KHUBOTHBIX.  CpaBHHMBAThH

MEXITy co0oif
IpEACTABUTEINICH

CHUCTEMAaTHYECKUX  TPYII
OpraHu3MOB, BBISIBIISITD
YepThl  YCIOKHEHHS |
MIPHUCIIOCOOJICHHOCTH K
YCIOBHUSAM KU3HU
[lepeuncnars 3a1auu
AHTPOIIOJIOTHH, STaIlbI
CTaHOBJICHHSI U Pa3BUTHS
NpeICTaBICHUH 0
MPOUCXOXKJICHUH YeIOBeKa
YcraHaBiuBaTth YEPTHI

CXOJICTBA U  pa3au4uit
yeJoBeKa W JKWBOTHBIX.
OOBSICHATL W OLEHUBATH
3HAUYCHHUE HAYYHBIX 3HAHUU
0 MPOUCXO0XKICHUN
yeJoBeKa UISI IIOHUMAaHHUS
MECTa U pOJIM 4YEJIOBEKA B
npupoje XapakTepus3oBaTh

JIBVDKYILAE CHJIBI
(pakTopel) aHTpOIOreHE3a
XapakTepu3oBaTh u

CpaBHUBAaTh MEXIy COOOM

3aja4
-penieHne  yaeOHBIX
" MPaKTHUKO-
OpPUCHTUPOBAHHBIX
3ajay;
JlaboparopHas
pabora




OCHOBHBIEC CTaguu
SBOJIIOIIUHU YEeJIOBEKa:
Jloka3bpIBaTh €IMHCTBO
Buga Homo  sapiens,
Hay4HYIO
HECOCTOSITETFHOCTh
pacoBbIX TeOpuH, uaen
COIIMANIBHOTO JTapBUHU3MA
U pacu3mMa

TEMA 3.
OPTAHM3MEI 1
OKPYKAIOIIAS
CPEJA

Ennnas xoimieknus
UG POBBIX
00pa3zoBaTebHBIX
pecypcos, PO,
SAKnace, okcdopa,
Skysmart

PackpriBaTh  copepikaHue
TEPMUHOB U  TOHATHIA:

[Tepeuuncnars 3a7a41
JKOJOTMHM, €€  paszensl
WCBSI3U c IpYrUMU
HayKaMH.
XapakTepu3oBaTb METObI
9KOJIOTHYECKUX
HCCIIEA0OBAHUM
KJIACCU(HUIMPOBATH u
XapaKTepu30BaTh

JKOJIOTHYECKUE (PaKTOPHI,
WX JefiCTBHE Ha OpraHu3M
AHanu3upoBaTh JeiCTBHE
cBeTa, TEMIIEPATYPHI,
BIIQXKHOCTH Ha OpPTaHHU3MBI
U TPUBOJIUTH PUMEPHI
MPUCTIOCOOIEHHOCTH
opraam3moB. [IpoBonuTh
OHOJIOrHYeCcKUe
HaOJroIeHNsT U 0QOPMIIATH
pe3ynbTaThl MPOBEIAEHHBIX
HaOIIOIeHUI
XapakTepu3oBaTh
ouoruveckne (GakTopel U
BUIBl  B3aUMOOTHOIICHUH
MEXTY OpraHu3MaMH;
MIPUBOIUTh MIPUMEPBI
B3aUMHOMU
MIPHUCIIOCOOIEHHOCTH
oprann3moB. CpaBHUBATH
MEXIY coboit BUJIBI

- YCTHBIH OIpOC;
-pelieHre  y4eOHBIX
U IIO3HABATCJIBbHBIX
3a1a4

-pelieHne  y4eOHBIX
" HPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1a4;




OHOTHYECKHUX
B3aUMOICUCTBUM
OpTraHu3MOB
XapakTepu3oBaTh
OCHOBHEIC TIIOKAa3aTeln |
3KOJOTUYECKYIO CTPYKTYPY
MOMYJISLUY; OITMCHIBATH
MEXaHU3MBI perymusuuu
YUCIEHHOCTH MOMYJISIUN

TEMA 4.
COOBIIECTBA U
YKOJIOTMYECKUE
CHUCTEMBI

Ennnas xoimieknus
UG POBBIX
00pa3zoBaTebHBIX
pecypcos, PO,
AKnacc, ®okcdop,
Skysmart

PackpeiBath  conepikanue
TEPMUHOB U  MOHATHUI
XapakTepu3oBaTh
ouoreHo3  (cooOIIecTBO),
ero BHJIOBYIO,
MPOCTPAHCTBEHHYIO "
TPOPUUECKYIO CTPYKTYPBHI.
OOBACHITH poJb
KOMITOHEHTOB OHMOIIEHO3a B
NoJIep>KaHuH ero
CTPYKTYpPBI u
CYyIIECTBOBAHUS Ha
onpenenéHHou
tepputopu.  OOBICHATH
OMoJIOTHYecKuit CMBICT
SPYCHOCTH H  JINCTOBOH
MO3auKH. CpaBHUBaTh
KOMITOHEHTEI OHOIIEHO30B,
ux BH/JIOBYIO,
MPOCTPAHCTBEHHYIO u
TPOPUUECKYIO CTPYKTYPHI,
CBSI3U MEXITY
opraammamu CpaBHUBATh
MacTOUIIHBIC W JCTPUTHBIC
MTUTIIEBHIE LEeTH,
Tpoduueckue YPOBHH
JKocucTeMbl.  Paznuuarts
MUPAMUIBI MPOAYKIIUH,
MUPaMUJIBl YUCIIEHHOCTH U
UpamMuabl O6romacchl.
CocTaBnATh 1eNH U CETH
MTUTAHMS. [epeuncnare

- YCTHBIH OIpOC;
-pelieHre  y4eOHBIX
N TI03HABATCJIBbHBIX

3a1aq
-pelieHne  y4eOHBIX
" HPaKTHKO-
OPHEHTHPOBAHHBIX
3a/1a4;
JlaboparopHras
pabota




CBOWCTBa 9KOCUCTEM:
YCTOMYUBOCTS,

CaMOpETYIIALNS, Pa3BUTHE
(cykueccusi). OnuceBaTh
MEXaHU3M  TOJICPKaHUSL

paBHOBeCHS B
skocucteMax. IIpuBoaUTH
MIPUMEPHI MPUPOIHBIX
3KOCUCTEM cBoe

MecTHOCTH.  CpaBHUBATH
Ha3€MHBIC u BOJHBIC
DKOCUCTEMBI, OpPraHU3MBI,

obpasyromue pazHbIe
Tpoduueckue YPOBHH
IIpuBoauts IIPUMEPBI
AHTPOIOT€HHBIX

3KOCUCTEM cBoeH
MECTHOCTH, OMHCHIBAaTh UX
BUJIOBOM COCTaB U

cTpykTypy. CpaBHUBaThH
cocTaB ®M  CTPYKTYpYy
NPUPOIHBIX JKOCHCTEM U

arposKoCUCTEM,
arposKoCcHucTeM "
ypOO3KOCUCTEM

XapakTepu3oBaTh  COCTaB
ouocdepsl, byHKIIIHI
KHBOTO BEIIIECTBA

ouochepsl U ONPEACIATh
(ma xaprte) obiacTu ero

HauOOJIBIIETO
pacrpoCcTpaHeHus..
ITpuBOIUTH MPUMEPBI
MPOSIBJICHHSI GbyHKINH
YKABOT'O BEIIECTBA
ouocdepsl,
OHMOreOXUMHUYECKOM

JESTEIbHOCTH  YEJIOBEKA.
OnucelBaTh  KPyroBOPOT
BEILIECTB,

OMOTeOXUMHUYECKUE ITUKIIBI




5

O0001eHne 3HaHNH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34

a3oTa W yriepoja B

ouocdepe. OOBACHATH
MPUIHHY 30HATLHOCTH
ouocdepsl. [epeuncnats n
XapaKTepu30BaTh

OCHOBHBIE OWOMBI CYIITH
3emutn [IpuBoauTH

MpUMEPBl AHTPOTIOT€HHBIX
M3MEHEHU B Owmocdepe.
OneHnBaTh  TOCIEICTBUS
3arpsi3HEHMsT  BO3AYLIHOM,
BOJIHOM CpEJbl, U3MECHEHUS
KJIIMATa, COKpaIlECHUS
OoropazHooOpa3us
Xapaktepu3oBaTh
panuoHaIbHOE
HCIIOJIb30BaHUE
MIPUPOTHBIX pecypcos;
OCHOBHBIE TI0JIOKEHUS
KOHLICTILIMA ~ YCTOMYHUBOIO
pa3BUTHUSA






