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MNOSACHUTEJIBHAS 3AITMCKA

[Ipu pa3paboTke MporpaMMbl MO OMOJIOTUH TEOPETUUECKYIO OCHOBY JJISI OTPEAEICHHUS MOJIX0M0B K
(bopMUPOBAHHIO COJEpKAHUS YUeOHOTO TnpenmeTa «bruosorusy COCTaBHIN: KOHIENTYalbHbBIE MOJIOKCHHS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COAEpXKaHUs, PE3ylbTaToB OOydyeHUs U TpeOOBaHMU K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, TOJOXEHUS 00 OOMMX HEeIsIX M HPUHIHUIAX, XapaKTePU3YIOIIHUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpeaHero oOmiero obpasoBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHHUsT O creruduke Ononorny, €€ 3HAYeHWH B IMO3HAHWM JKMBOM MPHUPOIBI M 00eCHeYeHHH
CYLIECTBOBaHMS 4YeJoBeuecKoro ooduiectBa. CorjiiacHO Ha3BaHHBIM IOJIOXKEHHSIM, OINPEAEIIEHbl OCHOBHBIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[TporpamMma no 6uooruu Jaét NpeaCTaBICHUE O TEIAX, 00 00IIe CTpaTeruy 00y4YeHHs, BOCIIUTAHUS
U pa3BuTUs oOywaroumxcs cpeacTBaMu yueOHoro mnpenmera «buosnorus», ompenenser o0sg3aTeabHOE
IIPEIMETHOE COJIEp’)KaHUE, €ro CTPYKTYPY, paclpelelieHHe MO pas3jernaM U TeMaM, PEKOMEHIYyEMYIO
MOCIIEIOBATEIILHOCTh M3YUEHHUSI y4eOHOTO Marepuana ¢ yd€TOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEIHHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIMXC .

B mporpamMe mo OHOJIOTHMH TaKXe YYHTBHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIbHON  JEATENIbHOCTH/Y4eOHBIX  JEHCTBUI  0OydaloIMXCsl IO OCBOEHHUIO  COJAEpIKaHMS
O6MOoJ0rN4YecKoro oopa3zoBaHusl.

B mporpamme mno Owuonoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) pealM30BaH MPUHIUI
MPEEMCTBEHHOCTH B M3YYEHHUH OHOJIOTHH, Onarojmaps 4eMy B HEW MPOCMATPHUBAETCS HANPaBICHHOCTH Ha
pa3BUTHE 3HAHWI, CBSA3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIM JMYHOCTH, 3KOJOTMYECKOTO MBILIUICHUS, NPEJCTaBIEHUI O 370pOBOM 00pasze >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyxkatouiedl mnpuponHoil cpeae. I[loatomy Hapsgy ¢ HU3ydeHUEeM
001IeOMOIOTMUECKUX TEOPHi, a TakKe 3HAHUI O CTPOEHUH JKMBBIX CHCTEM DPAa3HOIO paHra M CYUIHOCTH
OCHOBHBIX IIPOTEKAIOIIMX B HUX MPOLECCOB B IPOrpaMMe 110 OMOJIOTHH yJIeIEHO BHUMAaHHE UCII0Ib30BAHUIO
IIOJTy4EHHBIX 3HaHUH B MIOBCEIHEBHOM JKU3HU U1 pEILICHUS IPUKIIAJHBIX 3a]ja4, B TOM YHCIIe: TPOPUIAKTUKH
HACJIe/ICTBEHHBIX 3a00JIEBaHUN 4YEJOBEKA, MEIUKO-T€HETUYECKOr0 KOHCYJIbTHUPOBAHMs, OOOCHOBAHUS
9KOJIOTUYECKU 11eJIeCOO0Pa3HOr0 MOBEICHUSA B OKpYXKalolleld NPUPOJHOW cpene, aHalin3a BIUSHUS
X03HCTBEHHOH JIEATEIbHOCTH YEJI0BEKA Ha COCTOSHUE MIPUPOIHBIX M UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHUE
BHUMaHMs K [PHUKJIAIHON HAmpaBIEHHOCTH ydeOHoro mnpeamera «buojorus» mNpoAMKTOBaHO
HEOOXOJMMOCTBIO O0€CIeYeHUsI YCIOBMM M pELIeHMs OJHOM M3 aKTyaJlbHBIX 3aJjad IIKOJIBHOTO
Ouoslornyeckoro o0Opa3oBaHMs, KOTOpas Ipeanojaraer (hopMUpOBaHHME Yy OOYYarOLIUXCS CIIOCOOHOCTH
aJlanTUPOBAThCsA K U3MEHEHUSAM JIMHAMUYHO PAa3BHBAIOLIETOCS COBPEMEHHOTO MUpA.

buosiorus Ha ypoBHe cpeqHero oOmiero o0Opa3oBaHMs 3aHUMaeT BaxHoe Mecto. OHa obecrnieunBaer
(dopmupoBaHue y o0yJaromuxcs IpeCcTaBIeHUii 0 Hay4HOH KapTHHE MUpa, paciuupser 1 000011aeT 3HaHUs
0 KMBOH NpHpoJIe, €€ OTIIMYNUTENIBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3alluy U 3BOJIIOLMH, CO3IAET YCIOBUS
IUI: TO3HAHUS 3aKOHOB JKMBOM MNpHponbl, (OpMUPOBaHMS (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB
3JI0pOBOT0 U 0€30MacHOro 00pasa JKU3HU, IKOJOTHUECKOTO MBIIIICHHS], LIEHHOCTHOI'O OTHOIIEHUS K >KUBOI
IIPUPOJIE U YETIOBEKY.

bonbmioe 3HaueHue OMOIOTUs UMEET TaKXkKe I PelIeHUs] BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3a]1a4
cpeaHero ofiero o6pa3zoBaHus, conaau3anuu odydarouxcs. Mzyuenue 61onorun ooecrnedrnBaeT ycaoBHs
111 QOPMHUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKALMOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOM
KYJIBTYpBl, CIIOCOOCTBYET MHTETpaLlUy OUOJOTHYECKUX 3HAHMM C NPEACTaBICHUSAMHU U3 JAPYTHUX Yy4eOHBIX
IPEeIMETOB, B YAaCTHOCTH, (pu3MKM, XMMHMU M reorpaduu. Ha3BaHHbIE NOJOXKEHHS O MpeIHa3HAYCHUU
yuyeOHOro mnpeamera «bHOJIOTHS» COCTaBMIM OCHOBY JUISL OINpENAENEHUs IOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHMsI, IPEJCTaBICHHOr0 B IPOrpamMmMe Mo OHOJIOTHH.

OT10op coxepkanus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIMN
KyJIBTYpOCOOOPa3HOTO IMOJX0/a, B COOTBETCTBUM C KOTOPHIM OOydaromuecs IOJDKHBI OCBOUTH 3HAHUS U
yYMEHHUS, 3HaYMMBbIe 1711 GOpMUPOBaHUs 00IIeH KYIbTYphI, ONIPEACIIAIONINE a1eKBATHOE TIOBEACHUE YeTIOBeKa
B OKPY)KaIOIIeH MPUPOAHOM cpesie, BOCTpeOOBaHHBIE B IOBCEIHEBHOM KU3HHU U MPAKTHUECKOM 1A TETbHOCTH.
Ocob6oe MecTo B 3TOW CHUCTeME 3HAHWN 3aHUMAIOT AJIEMEHTHI COAEPIKaHUs, KOTOpbIE CIy)KaT OCHOBOM st
(dbopMUpOBaHUA TPEACTABICHUH O COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTHMHE MMpa W IIEHHOCTHBIX
OPHUEHTAIUAX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMUS.

CTpyKkTypHupOBaHHE COAEpKaHUs ydeOHOro MaTrepuaia B MporpaMme Mo OMOJIOTMH OCYIIECTBIEHO C
y4€TOM TNPHOPHUTETHOTO 3HAYCHMsI 3HAHUA OO0 OTIMYMTENBHBIX OCOOEHHOCTSX JKMBOM HpPUPOIBI, O e



YPOBHEBOM OpraHu3aIllK 1 BOJIIONNHU. B COOTBETCTBUY € 3THM B CTPYKType yueOHoro npeamera «bromorus
BBIJICJIEHB] CJIENYIOIIHUE COAEp)KaTeabHble JIMHUU: «buosorus kak Hayka. MeToabl HayyHOTO MO3HAHUAY,
«Knerka kak Owosormueckass cucrema», «Opranm3m Kak Ouonormyeckas cucrema», «Cucrema u
MHOT000pa3ue OpraHuYecKoro MHpay, «IBOJIOLUS KUBOW MPHUPOABD, «IKOCHCTEMBbl U TNPHCYIIHE UM
3aKOHOMEPHOCTH.

Lenp u3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIQJICHUE 00yJarOIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3alMH KUBBIX CHCTEM Pa3HOTO paHTa W MpHOOpeTeHHue
YMEHHUM HCIOJb30BaTh 3TU 3HAHMSI JUIsl TPAMOTHBIX ACWCTBUM B OTHOLIEHUU OOBEKTOB >KMBOM IPUPOJBI U
peLIeHUs pa3IMYHbIX )KU3HEHHBIX POOJIEM.

JlocTrxeHue ey u3ydeHus ydeoHoro npeaMera «buonorus» Ha 0a30BOM ypoBHE 00ecreUnBaeTCs
peuieHreM ClIeayomux 3a1a4:

OCBOEHHE OOYYaIOLUIMMUCS CUCTEMbl 3HAHMM O OMOJOTMYECKHX TEOpUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIOTEe3aX, MpaBUiIax, CIYKallUX OCHOBOM i (OpMHpOBaHUS MPENCTaBICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAyyHOro II03HAHUS, CTPOEHUH, MHOT0OOpa3uu u
OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHW3alluM, BBLAAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICIOBAHUIX B OHOJIOTHH;

(dopMupoBaHHE y 00Y4arOIIMUXCs TO3HABATENbHBIX, HHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOLIECCe aHalIM3a JaHHBIX O MYyTSAX pa3BUTHA B OWOJIOTMM HAYyYHBIX B3IVISIOB, MJEH U MOJIXOJOB K
M3YYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHHE Y oOyyaromuxcs 001en KylbTypbl, PyHKIHMOHATBHONW IPaMOTHOCTH, Pa3BUTHE YMEHHI
OOBSACHATh U OLEHUBATH SBJICHUS OKPY)KAIOIIEr0 MHpa KMBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU M OIBITA,
MOJIyYE€HHBIX TPU U3Y4YE€HUU OMOJIOTUH;

¢dbopMupoBaHre y 00YydYalOIIUXCSl YMEHUN HWILIIOCTPUPOBATh 3HAUYEHUE OWOJIOTMYECKUX 3HAHUM B
MPaKTUYECKONH JESITETbHOCTH 4YeJIOBEKa, pa3BUTUHM COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTHUH U
arpoOHOTEXHOJIOTH;

BOCITUTaHHE YOS KIEHHOCTH B BO3MOKHOCTH MTO3HAHMSI YEJIOBEKOM >KUBOM MPUPObI, HEOOXOIUMOCTH
OEepe)KHOTO OTHOILIEHUS K HeH, COOMIOJeHUS STHUYECKUX HOPM TMpU MPOBEIECHUU OHOJIOTHUYECKUX
HUCCIIEIOBAHWIA;

OCO3HAHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUI MOBBIIIEHUS YPOBHS 3KOJOTHYECKON KYIBTYpBHI,
Ui (GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIpUMEHEHHE TPUOOPETEHHBIX 3HAHUN M YMEHMI B MOBCEIHEBHOM JKU3HM Ui OLIEHKH MOCIEACTBHIMA
CBOEH NIeATeNbHOCTU MO OTHOLIEHUIO K OKpYXaroleh cpene, cOOCTBEHHOMY 30pOBbIO, 0OOCHOBAHHE U
cobmoieHrne Mep porTakTUKH 3a00I€BaHU.

B cucreme cpennero oOmero obpazoBanusi «buosnorus», usydaemas Ha 0a30BOM ypOBHE, SIBISIETCS
00s3aTeNbHBIM y4eOHBIM MPEAMETOM, BXOJSIIMM B COCTaB IMpeaMeTHoM obnactu «EcTecTBeHHO-Hay4yHbIE
MIPEAMETBD».

Jliia u3ydyenust Ouosioruu Ha 6a30BOM ypOBHE cpeiHero ooiero oopazoBaHusi OTBOAUTCSA 68 4acoB: B
10 knmacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).

COJEPKAHUE OBYYEHUA

10 KVIACC

Tema 1. Buosiorusi kKak Hayka.

buonoruss kak Hayka. CBsi3p OHONOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTHUMH
€CTeCTBEHHBIMU HaykaMH, Quiocodueid, STUKOH, A)cTeTUKON U mpaBoM. Poib O6uonoruu B GopMUpPOBaHUU
COBPEMEHHOU HayuyHOU KapTuHBI Mupa. CrucreMa OMOJOTHYEeCKUX HaYK.

MeTonsl TO3HAHHUS >KUBOM TpUPOIBl (HAONIOJEHHE, OKCIEPUMEHT, OINHCAHHe, W3MEpEeHUe,
KIaccu(UKaIus, MoJISTUpOBaHHE, CTaTUCTHUYECKast 00paboTKa JaHHBIX).

JdeMoHcTpanum:

Hoptperst: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabauirel u cxembl: «MeTOIbI TO3HAHUS JKUBOW TPUPOIBD.

JlabopaTopHble H IpaKTHYeCKHe PadoOThI:

[Ipaktuueckas padora Ne 1. «Vcnonp30BaHue pa3iMUHBIX METOAOB MPU U3YYCHUU OMOIOTHUECKUX
00BEKTOBY.




Tema 2. 7KuBble cucTeMbI U HX OPraHU3AL M.

JXKuseie cucrembl (OMOCHCTEMBI) Kak HpeAaMeT u3ydeHus Ouosoruu. OTIMYUE JKUBBIX CHCTEM OT
HEOPraHUYECKOMN MPUPOIBIL.

CpoiicTBa OmocucTeM W HMX pa3sHooOpa3we. YPOBHM OpraHu3alud OMOCHCTEM: MOJEKYISIPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTEOIIEHOTHUECKHIN),
OnochepHBIN.

JdemoHcTpaumuu:

Tabnuiet u cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «Y POBHH OPraHU3ALUH KUBOW IPUPOIBI».

O6opynoBanue: Mozenb MoJiekyibl JJHK.

Tema 3. XuMnueckuii coCTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTAaB KJIETKH. XMMHUYECKUE DJIEMEHTHI: MaKpOAJIEMEHThI, MUKPOAJIEMEHTh. Boaa u
MUHEpaJbHbIE BEIIECTBA.

DYHKIIMU BOJIBI U MUHEPATBHBIX BelleCcTB B KieTke. [lognepkanue ocMoTrueckoro OanaHca.

benku. CocraB u crpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMepbl OenkoB. HezameHumbie u
3aMEHUMBIE AMHHOKHCJIOTHI. AMMHOKHUCJIOTHBI COCTaB. YPOBHH CTPYKTYpPhl OCJIKOBOW MOJIEKYIbI
(mepBuYHasi, BTOpPHYHAsA, TPETUYHAsT M YETBEPTUYHAsI CTPYKTypa). XHUMUYECKHE CBOMICTBA OEIKOB.
buonornueckue QpyHKIM OEIKOB.

depmeHTH — Onosiorndeckrue Katanu3atopbl. CTpoeHue (epMeHTa: aKTHUBHBIN IIEHTpP, CyOCTpaTHAst
cneruduanocts. Kodhepmentsl. Butamunbl. Otinyust GepMEHTOB OT HEOPTAaHMYECKUX KaTaIN3aTOPOB.

VYrieBoapl: MOHOCaXapuabl (TIIFOKO3a, pHO03a U Ie30KCUprd03a), Aucaxapuipl (caxaposa, JakTo3a) u
noJmcaxapuabl (Kpaxmall, TIIMKOTEH, 1IeJUTI003a). bronornueckue GyHKIINMHN yriIeBOI0B.

Jlunuaer:  Tpurauuepuapl, (ochomunuapl, crepouabl. [wapoduabHO-THAPOGOOHBIE CBOWCTBA.
buonornueckue pynxun nunuaos. CpaBHEHUE YIII€BOIOB, OCJIKOB U JIUIHIOB KaK HCTOYHUKOB SHEPTHUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykieotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCTOT. CTpoeHue u
¢byakuuu JJTHK. Ctpoenne u pynkuuu PHK. Bugsr PHK. AT®: ctpoenne u GpyHKImm.

[urtonorus — Hayka o kieTke. Kinerounas teopusi — mpuMep B3auMOACHCTBUS uied U (aKTOB B
HAayYHOM MO3HAaHUU. MeTOAbl U3yYeHHUS! KIETKH.

Knetka kak nenoctHas xuBas cuctema. O0mie Npu3Haky KIETOK: 3aMKHYTasi Hapy»KHas MeMOpaHa,
mouekynbl JIHK xak renernueckuit annapar, cucrema cCUHTe3a Oenka.

Tunsl K1€TOK: SyKaprHoTHYecKas U mpokapruoTudeckas. OCOOEHHOCTU CTPOCHUS TPOKAPHOTUYECKON
kietkn. Kierounas creHka Oaktepuii. CTpoeHHE DJYKapUOTHYECKOW KiIeTKU. OCHOBHBIC OTJIMYUS
pacTUTENBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKa, TIJIMKOKAMKC, WX (QYyHKIUH.
[InazmaTuueckass MeMOpana, e€ cBoiictBa U ¢yHkuuu. L{utomnazma u e€ opranoussl. OgHOMEMOpaHHBIE
opranouanl knetku: OIIC, ammapar Tonpmku, mm3ocombl. [lodyaBTOHOMHBIE OPraHOWIBI KJIETKH:
MUTOXOHJAPHUH, TuIacTUabl. lIponcxoxkaeHne MUTOXOHApPUN W TuiacTul. Buael mnactun. HememOpanHbie
OpraHou bl KIETKU: PHOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPUOIU, PECHUYKH, )KTYTUKUA. DYHKIIMH OPraHOUI0B
KJIIeTKU. BrimoueHus.

SAnpo — perynsTopHblii eHTp KieTku. CTpoeHue sapa: saepHas 000J04Yka, Kapuoriazma, XpOMaTuH,
STIPBIIITKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KIETKE.

JdeMoHcTpanum:

Hoptpersl: A. JleBenryk, P.T'yk, T.IIBann, M. llneitnen, P. Bupxos, [Ix. Yorcon, @.Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.

J[luarpammel: «Pacnipenenenye XMMHUYECKUX 3IIEMEHTOB B HEXKHMBOW mpupoaey, «PacmpeneneHue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabauiel u cxemsbl: «l[lepuogudeckas TabmUIla XUMUYECKHUX AJIEMEHTOBY», «CTpOEHUE MOJEKYIbI
BOJb», «buocuHTe3 Oenka», «CTpoeHue Mosekynbl Oenka», «CtpoeHue ¢epMmenTay, «HykienHoBbIe
kuciotel. JIHK», «Crtpoenme monekynbsl AT®», «CrpoeHue sykapuoTHUECKOW KieTkn», «CTpoeHue
KUBOTHON KIeTKN», «CTpoeHuEe pacTUTENbHOU KIETKW», «CTpOoeHHEe MNPOKaApUOTUYECKOM KIIETKH,
«CTpoeHue siipa KIeTKn», «YTIEeBOAb, «JIumuab.




O6opynoBaHue: CBETOBOM MHKPOCKOTN, 00OpYAOBaHUE IS MPOBEICHUS HAOIIOACHUN, U3MEPECHHUH,
HKCIIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTENILHBIX, )KUBOTHBIX U OAKTEPUATBbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «M3yueHue KaTalUTUYECKOH aKTHBHOCTH (PEpMEHTOB (Ha MpHUMepe
aMUJIa3bl WIK KaTanas3bl)y.

JlaboparopHas pabota Ne 2. «M3ydeHue CTpoeHHs KIETOK PAacTEHUH, KUBOTHBIX U OaKTEepHUil MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax U X OMUCaHHUE».

Tema 4. ’/Ku3HeneATEJIbHOCTH KIETKH.

OOmMeH BellecTB, WIM MeTabonu3M. AcCUMWIIIMS (IJJaCTUYECKUH OOMEH) M JUCCUMMIIALNS
(pHepreTuyeckuii OOMEH) — JIB€ CTOPOHBI €AMHOIrO Ipoiiecca Meradonu3Ma. Polib 3aKOHOB COXpaHEHUs
BEILIECTB U SHEPTUH B IOHUMaHUU METab0IU3MA.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIN U retepoTpodHsblii. Poiabs (epMeHTOB B 0OMEHE BELIECTB U
MIPEBPAICHUHU YPHEPTUHU B KIIETKE.

®ortocunre3. CBeToBast U TeMHOBasl (a3bl QorocuHTe3a. Peakunn Qorocunresa. DPPeKTUBHOCTD
¢doTocuHTe3a. 3HaueHue QoTOCHHTE3a AJIS KU3HU Ha 3emiie. BiusgHue ycnoBuil cpenbl Ha (OTOCHHTE3 U
CrOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OakTepun. 3HaUeHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.

DHepreTuyeckuii oOMeH B kiieTke. PaciienieHue BeiecTs, BbIICIEHUE U aKKyMYJIUPOBAaHUE SHEPTUU
B KJIETKE. DTambl dHepreTudeckoro ooMena. I'nmukonus. bpoxenue u ero Buabl. KucmopoaHoe oKucieHue,
WM KietouHnoe apixanue. OxkucnutenbHoe GochopunupoBanne. IhHEKTUBHOCTH IHEPTETHUESCKOTO0 0OMEHa.

Peakuun marpuunoro cunresa. I'enermueckass undopmamms u JIHK. Peanuzauusi renernuyeckoit
nHpopmanuu B Kierke. ['eHeTnyeckuil ko u ero cpoiictBa. Tpanckpunius — mMatpuunblii cuHTte3 PHK.
Tpancasmus — O6uocunTe3 Oenka. Drtambl TpaHcnsauuu. KomupoBanue amuHokucinoT. Ponbs pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — BUpYChl. Hcropusi otkpeitus BupycoB (/. W. MiBanoBckwuit).
OC0OEHHOCTH CTPOEHUS U KU3HEHHOTO IUKJIAa BUpYCOB. bakrepuodaru. bone3snn pacteHuii, )KUBOTHBIX U
YeJI0BEeKa, BBI3bIBacMbIe BUpycamu. Bupyc mmmyHoaeduiuta denoBeka (BUY) — BozOynurens CIIN/da.
OOpaTHast TpaHCKpUILMs, peBepTraza U HuHTerpasza. IIpodunakTuka pacmpocTpaHeHHsI BHUPYCHBIX
3a00JIeBaHU.

JdemoncTpaumnu:

Ioptpetsr: H. K. Konsnos, . N. UBanoBckuii, K. A. Tumupsses.

Tabnuiel ¥ cxembl: «TuIbl muTaHumY, «MeTado3My», «K MUTOXOHIPHSY, « DHEPTETUUECKUN OOMEHY,
«Xmopormitact», «Potocunres», «Crpoenune JIHK», «Ctpoenue m (QyHKIMOHUpOBaHHME TreHa», «CHHTE3
oenkay, «['eHeTmueckuii kom», «Bupycwe», «bakrepuodarn», «CTpoeHHE W >KU3HEHHBIM ITMKI BHUpYcCa
CII1/a, 6axrepuodaray, «Permmukamms JTHK».

Ob6opynoBanue: moaenu-anmukanun «Ynsoenne JHK u tpanckpunmms», «buocuHTes Oenkay,
«CtpoeHue KIeTKu», MoJenb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiteTouyHbIi 1IUKII, WK KU3HEHHBIA UMK KiIeTKH. MHTepdasza u mutos. [Iporeccel, mpoTekarmIue B
nntepdaze. Perumkanus — peaknus marpuunoro cuate3a JIHK. Ctpoerne xpomocom. XpoMOCOMHBIN HAOOp
— KapuoTuIl. JIMUIIONMIHBIA U TalUIOUIHBIA XPOMOCOMHBIC HAOOPBI. XpoMaTuibl. [luTomornueckne oCHOBBI
Pa3MHOXKEHUS U UHIMBUAYAJIBHOIO Pa3BUTUS OPraHU3MOB.

Jenenne kietkn — muto3. Craguu muto3a. IIporeccsl, Tpoucxoasiuiue Ha pa3HbIX CTAAUSIX MUTO3a.
buonornueckuii cMBICI MHUTO3A.

[IporpamMmmupyemast rubdesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHUS OPTaHU3MOB: OECTIOJIOe U MOJI0BOE. Buabl 6ecrnonoro pa3MHOKEHUS: JIEIeHNE
HaJBOE, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHHE, BEreTATUBHOE PAa3MHOXKEHHE.
HckyccTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE VIS CEIEKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.

Meiios. Craguu Mmeiio3a. IIpouecchl, mpoucxonadiue Ha cTaausx meio3a. [loBegenue xpomocom B
Mmeiiose. Kpoccunrosep. bruonornueckuii cMbIch M 3HaUEHUE MEH03a.

I'amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE JKeTe3bl: CEMEHHUKH
u suyHukd. OOpazoBaHWE U Pa3BUTHE TIOJOBBIX KIETOK — TameT (CIepMaTo30uj, SIAIEKIeTKa) —



ciepmarorene3 u oorene3. OCOOCHHOCTH CTPOCHHUS SHIEKIETOK M CrepMaTo30uaoB. OTMIoI0TBOpEHHE.
[TapTenorenes.

NunuBuayanbHOe pasBuTHE (OHTOreHE3). OMOpHOHANbHOE pa3BuUTHE (IMOpHOreHe3). Tambl
SMOPHOHAIBHOTO PA3BUTUS Y TMO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPyJsALUs, OpraHOTeHEs.
[ToctamOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBLHOTO PA3BUTHUSA: MPSAMOE, HEMPSIMOE (JIMYMHOYHOER).
Bnustnue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHncTpaumnu:

Tabnuier 1 cxembl: «DOPMBI Pa3MHOKEHHUST OPraHU3MOBY, «J[BOIIHOE OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «BereratuBHOE pa3MHOXKEHHUE pacTeHui», «Jlenenue kinetku Oakrepuit», «CTpoeHHe MOJOBbIX
KIIeTok», «Ctpoenue xpomocoMbl», «Kierounst 1wk, «Perumkamusa HHK», «Mwuto3», «Meito3y,
«[Ipsimoe u HempsiMoe pa3BUTHE», «l'amMeTOoreHe3 y MIIEKONUTAIOLIMX U yeloBeKa», «OCHOBHbIE CTaauu
OHTOT'E€HE3a».

OO6opynoBaHue: MUKPOCKOII, MUKpoTipenapathl «CriepMaTo30uIbl MIEKOITUTAIOIIET0, «SIHIIeKIeTKa
MJIeKOoTUTaoIero», «Kapuokunes B KieTkax KOpellKa JIyKay, MarHUTHas MoJieNb-anmiukanus «Jlenenue
kietkn», moaenb JJHK, monens metadazHo XpOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaGnroneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOTpenapaTax».

JlabopaTtopHnas pabota Ne 4. «/3y4yeHne cTpOeHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

HpenMeT 1 3aJa4u I'€HETHUKH. HCTOpI/ISI PasBUTHA T'CHCTHUKHU. Pois OUTOJOTHHN U 3M6pI/IO.]'IOFI/II/I B
CTaHOBJIEHUH TeHEeTUKU. BKiaa poccuiickux 1 3apyOeKHbIX YUEHBIX B Pa3BUTHE T€HETUKHU. MeTOo/1bl TeHETUKU
(ruOpUIOIOTHYECKHM, IUTOTCHETUUECKHH, MOJICKYIIpHO-TeHeTHYeCKui). (OCHOBHBIE TE€HETHYCCKUE
noHsATHs. ['eHeTnueckas CMMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKPEIUBaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUsI TPHU3HAKOB, ycTaHoBieHHble ['. Menaenem. MoHorubpugHOE
CKpelllMBaHHEe. 3aKOH eJUMHO00pa3usi rMOpUIOB MepBoro mokojieHus. [IpaBuino AOMUHUpPOBaHUS. 3aKOH
paciuerneHus npu3HakoB. ['umnoTe3a unctotsl rameT. [loHOE U HEMOJIHOE TOMUHUPOBAHHE.

JluruGpuHoe CKpeluBaHue. 3aKOH HE3aBUCHMOTO HacjelOoBaHUs MpU3HAKOB. Llurorenermueckue
OCHOBBI TUTHOPHIHOTO CKpeUIMBaHUs. AHAIM3UpYIOIIee CKpellrBanue. Vcnoib30BaHne aHaTU3UPYIOIIETO
CKpEILMBAHUS JUIsl ONIPEICIICHNs TeHOTUIIA OCOOU.

CueruieHHOe HacleoBaHue nmpusHakoB. Pabora T. Moprana no cuenjieHHOMY HaclieJOBaHUIO T€HOB.
Hapymienue cuernienus reHoB B pe3yabTaTe KpOCCHHTOBEpa.

XpOMOCOMHAs TEOpHs HACIIEJCTBEHHOCTH. | eHeTUYeCKue KapThl.

l'enernka mnona. XpoMOCOMHOE OIpeleleHHe IoJia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omoramerHsIe U reTeporaMeTHbIe OpraHn3Mbl. HacnenoBanrue mpu3HakoB, CIETNIEHHBIX C ITOJIOM.

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAss M HacleAcTBeHHas. Ponb cpenmsl B
HEHACJIEJICTBEHHOW M3MEHYUBOCTH. XapaKTepUCTHKAa MOJIU(MUKALUOHHOW M3MEHYMBOCTU. BapuarmoHHBbIH
psia u BapuanmoHHas kpuBas. Hopma peakuuu npusHaka. KonryecTBeHHbIE U Ka4eCTBEHHBIC IPU3HAKH M X
HopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOW N3MEHYMBOCTH.

HacnenctBenHnasi, uiaM reHOTUNIMYECKas, U3MEHYHBOCTh. KoMOMHATHBHAS M3MEHUMBOCTh. Meiio3 1
MOJIOBOM MPOILIECC — 0CHOBA KOMOMHATUBHOM M3MEHYMBOCTH. MyTanimoHHas n3MeH4nBOCTh. Kitaccudukanms
MYyTalluii: TeHHbIe, XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYHMHBI MyTaliii. MyTrareHHbie QakTOphl. 3aKOH
TOMOJIOTUYECKHX PSIIOB B HacieIcTBeHHOU n3meHunBoctu H. M. BaBunosa.

BresiaepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuotun uenoeka. OCHOBHbIE METO/1bl T€HETUKH YEJIOBEKA: T€HEATIOTUYECKUM,
ONMU3HELIOBBIM, IUTOTCeHETUYECKUHM, OHMOXMMHUYECKUN, MOJeKyaspHO-reHeTHnueckuil. CoBpeMeHHoe
ONpe/ieJIEHuEe TeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[MI[P-ananmu3a. HacnencTBeHHble 3a00JieBaHMsI YeJOBEKAa: T€HHBbIE 00JIE3HU, OOJIE3HUW C HACIEICTBEHHOM
MPEIPacIoIOKEHHOCTBIO, XPOMOCOMHBIE Oosie3HH. CoMaTUYeCKue U TeHepaTUBHBIE MyTaruu. CTBOJIOBBIE
KieTku. [IpuHIunel 370poBOro o0Opas3a >KU3HU, TUATHOCTHKH, MPO(GUIAKTUKH U JICYCHHUS TEHETUYECKHX
Oone3neil. MeaUKO-TEHETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAYCHHE  MEIUIIMHCKOM  TEeHETHKH B
MPEeIOTBPAILICHUH U JICYCHUU TeHETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpaumnu:



Hoptpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-PecoBckmuii, H.
N. BaBunos.

Tabnuuel U _cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHUE M €r0 IIMTOTEHETUYECKas OCHOBa», «3aKOH
pacCHICIUICHUS] U €r0 [IUTOr€HETUYECKass OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «JIurubpuaHoe CKpenmBaHmue,
«Iutosmornyeckre OCHOBBI AUTUOPUAHOTO CKPEIIUBaHUD», «Meito3y, «B3anumonelicTBie aiebHbIX T€HO BY,
«'eneTnyeckue KapThl pPACTEHHI, >KUBOTHBIX M UeNOBeKa», «['eHeTHka mojay, «3aKOHOMEPHOCTH
HacJe0BaHus, CIEIJICHHOTO C MoJioM», «KapuoTHIbl YeloBeKa W JKUBOTHBIX», «BUIbl M3MEHYHUBOCTHY,
«MomuduranrionHas HW3MEHYHBOCTHY», «HacrmenoBanue pesyc-gakropa», «['eHeTHKa Tpymm KpOBHY,
«MyTanmoHHass U3MEHYUBOCTHY.

O6opynoBaHue: MOJEIU-aNIUINKALIUU «Monorubpuanoe CKpEILUBAHUEY, «Hemnonnoe
JOMUHUPOBaHUEY, «lurndbpuaHoe ckpeumBanuey, «Ilepexkpéct XxpoMocom», MUKPOCKOIT U MUKpOTIpenapar
«Jlpo3odwuna» (HopMa, MyTaruu (GopMBI KPBLUTEEB M OKPACKHU Tela), repoapuii «I opox moceBHOI».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast pabotra Ne 5. «/3ydenuwe pe3ynbTaTOB MOHOTHOPUIHOTO U JAUTHOPHIHOTO
CKpEILMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKpOMpEnaparax.

Jlabopatopnast pabora Ne 6. «M3ydeHue MOAUGUKANMMOHHOW M3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBOI».

JlabopaTtopHnast pabota Ne 7. «AHanu3 MmyTaruii y 1po30¢uiabl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpaxTueckas pabota Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOT M.

Ceneknys Kak HayKa U mpouecc. 3apokJAeHue cenekinu u qomectukanus. Yuenne H. M. BaBumosa o
[IEHTpax MPOUCXOXKJICHUS W MHOTO0Opa3usi KyJbTYpPHBIX pacTeHHil. LIeHTphl MPOMCXOXKICHUS TOMAITHUX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHBIC METOJIbI CEJICKITMU. MacCOBBIM U MHIUBHUIYAIbHBIA OTOOPHI B CEJIEKIIMH PACTEHUN U
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOpPOJACTBEHHOE CKpellMBaHUe — WHOpUAMHT. Ywucras JIuHUS.
CkpemuBanue 4YUCThIX JuHUU. [eTeposuc, wim rubpumHas cuina. HeponacTBeHHoe CKpenuBaHue —
ayropuauar. OtaanéHHas rubpuauzanuss u e€ ycrnexu. VICKyCcCTBEHHBIM MyTareHe3 M IOJydeHHUE
MOJIMIUIONJOB. JIOCTHXKEHUS CENEKIIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHoorus Kak oTpacib MPOU3BOCTBA. | €HHAs MH)KEHEPHs. DTallbl CO3aHMs peKOMOWHAHTHOM
JHK u TpaHcreHHsix opranu3moB. KierouHas uHxeHepus. KierouHble KynbTypbl. MHKPOKIOHAJIBHOE
pa3MHOkeHue pacteHuid. KiloHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.
Dkonorudeckue U sTudeckue mpodnemsl. MO — renetndecku MOIUGUIIUPOBAHHBIE OPraHU3MBI.

JleMoHCTpanmu:

Hoprpetsr: H. U. BaBuiios, Y. B. Muuypum, I'. /I. Kapneuenko, M. ®@. NBaHoB.

Tabauipl u cxembl: kapta «L{eHTpbl MPOUCXOXKAEHUS U MHOTr000pa3zus KyJIbTYPHBIX PAaCTEHUI,
«[Topoipl HOMAIIHUX KUBOTHBIX», «COpTa KyIbTYpHBIX pacTeHH», «OTnanéunas rudbpuauzanus», «PadoTsl
akagemuka M. @. MBanoBa», «llomummonaus», «OO0bekThl OHOTEXHONIOTHN», «KieTouHble KyabTyphl U
KJIOHUpOBaHue», «KOHCTpynpoBaHUEe U IEPEHOC FEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsSDKU TJI0JI0B U KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB pPacTEHHH,
repOapuii «CelbCKOX03SHCTBEHHBIC PACTCHUSY.

JlaGopaTopHble M IPaKTHYeCKUE PadOThI:

Dkckypeust «OCHOBHBIE METOIbI U IOCTHXKEHUS CETIEKIIUU PACTEHUI U )KMBOTHBIX (HA CENEKIIMOHHYIO
CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATENFHBIM Yy4acTOK, B TEIUIMYHOE XO3SIICTBO, JIabopaTOpHUIO
arpOyHMBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBooMOHHAS 0MOJIOTHS.

[Ipeanochlnku BO3HMKHOBEHHUS SBOJIIOUMOHHON TEOPHH. ODBOJIIOIMOHHAS TEOpPHUS U €€ MECTO B
Oouonoruu. BiusHre 3BOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBuzerenbCcTBa H3BOJIONMH. [lajleoHTOJIOrMYECKHE: IOCIIENOBATEILHOCTL IIOSBJIEHHWS BHIOB B
MAJICOHTOJIOTUYECKON JIETONMUCH, TiepexoqHbie (hopMbl. buoreorpadudeckue: cXoICTBO U paznnune GayH u
(hI0p MaTepuUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOICTBA U PA3IMUHUs SMOPUOHOB Pa3HBIX BUJIOB TO3BOHOYHBIX. CpaBHUTEIHHO-
QHATOMUYECKHE: TOMOJIOTMYHbIC, AHAJOTUYHBIC, PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISPHO-



OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OIMUYECKHX IyTEH y BCeX
OpraHu3MOB.

OpomonmonHas Teopus Y. lapBuHa. [Ipennocsuiku BO3HUKHOBEHHUS JapBUHU3MA. J[BIKYILIUE CUIIBI
9BOJIIOLIMM BUAOB 110 [{apBuHY (M30BITOYHOE pa3MHOKEHUE ITPU OTPAHUUYEHHOCTH PECYPCOB, HEOIIPEIEIEHHAS
M3MEHUYUBOCTb, OOph0a 3a CylIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposotorus. [Tomyasnus kak equHUIa BUAA U BOJIIOLUU.

JIBrokymie cuibl ((haKTOPBI) SBOJIOIMH BUIOB B IPUPOIe. MyTaIllMOHHBIN MTPOIECC M KOMOMHATHBHAS
M3MEHYHUBOCTD. [lomysimnoHHbIE BOJTHBI U Apeiid reHoB. M30asa1ms 1 MUTpanusi.

EctecTBennslit 0T00p — Hanpasisromuii Gpakrop sBostorpn. @opMbI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOIeHHOCTh OPraHM3MOB KakK pe3yabTaT d3Boonud. I[lpumepsl mpucnocoOneHuit y
OpraHu3mMoB. ApoMop(O3bl U UIUOATANTALIIH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (OPMBI BUI000pa3oBaHus: reorpadudeckoe,
9KOJIOTMYECKOE.

MakxkpoaBostorus. @opMbl 3BOTIOLUY: (pUseTHYECKas, IMBEPreHTHas, KOHBEPT€HTHAs, apajiebHas.
Heob6patumocTts 3BOTIONINN.

[IpoucxoxxneHre OT Hecleuualu3upoBaHHBIX mpenkoB. [Iporpeccupyromas —crenuanus3amnus.
AnanTtuBHas paguanus.

JdemoncTpaumnu:

Hoptpersl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M. bap, 3. I'ekkens,
®. Mrwoiep, A. H. CeBepiios.

Tabauiel u cxembl: «Pa3BuTHE OpraHMdyeckoro Mupa Ha 3emiie», «3apoJbIld MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl 00pbObl 3a cymiecTBOBaHUE», «EcTecTBEeHHBIH 0OTOOPY,
«MHoroo0pasue copToB pacTeHuit», «MHOTO0Opa3ue mopoa KUBOTHBIXY, «[lomymsauumny, «MyTtammnoHHas
U3MEHYHUBOCTB», «Apomopdo3bl», «Mauoamantauumy», «OOmas npereHepauusy, «/IBnmxymue cuisl
sBoonnn», «Kapra-cxema wmapmpyra myremectBus Y. JlapBuHay, «boprba 3a cymiecTBoBaHHEY,
«IIpucniocobnenHocTh  opraHusmoB»,  «['eorpaduyeckoe  BUIOOOpa3oBaHUE»,  «IKOJOTHUECKOE
BHI000pa30BaHUE.

O06opynoBaHMe: KOJJIEKIMSI HACEKOMBIX C PA3JIMYHBIMHM THIIaMU OKPACKH, HAOOp IUIOJIOB U CEMSIH,
koyiekius «IIpuMepbl 3alUTHBIX MPUCIOCOONIEHUH Yy >KMBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS
3BOJIIOLIUNY», 00bEMHAs MOieNb «CTpOEHHE IOJIOBHOTO MO3I'a IO3BOHOUHBIX).

buoreorpaduueckas kapra Mupa, KoJuleKuus «PoOpMbl COXPAaHHOCTH HCKOMAEMBIX JKUBOTHBIX U
pacteHuil», moaens anmiaukanusa «llepekpéct xpomocom», BlIaXKHbIE Npenapartsbl «Pa3BuTre HaceKOMOroy,
«Pa3Butne snArymku», Mukpomnpenapar «Jlpo3zoduna» (HopMma, Myraiuu GOpMbl KpbLIILEB U OKPACKH TEJa).

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JIabopatopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIO».

JIaGopatopHass pabora Ne 2. «OnucaHue NPUCHOCOOIEHHOCTH OpraHM3Ma U €€ OTHOCHTEIBHOIO
XapaxkTepay.

Tema 2. Bo3HnKkHOBeHMe U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHBIEe NPEACTABICHUSA O 3apOXKACHUU XU3HU. HayuyHble TMIoTe3bl BOSHUKHOBEHUS JKM3HU Ha
3emuie: abMoOreHe3 U naHcrnepMus. XUMHUUYecKast 3BOJIIoLUsA. AGMOTeHHbIH CHHTE3 OPraHMYeCKUX BEIIECTB U3
HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPXKACHUE XUMUYECKOW »HBosrounu. HavanpHble 3Tanbl
6uonornyeckoi sBomtonuu. ['unoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE
POTOKJIETKU. [IepBbie KiIeTKH U uX 3BoMOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo spam U nepuoaaMm. Kartapxei. Apxeickas M NIPOTEPO30KCKAs IPBHI.
[Taneo3oiickas spa u e€ mNepuoabl: KEeMOpPUICKUHM, OpPIOBUKCKHMH, CHIIYPHUICKHMHA, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iicKkas opa U €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30lickas 9pa u €€ nepuoipl: NajaeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepHuCcTUKa KIMMaTa U Fe0JIOTHYECKUX NPpo1ieccoB. OCHOBHBIE 3Tallbl HBOJIIOLIUN PACTUTEIBHOTO
U JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHH M >KUBOTHBIX. [losiBIeHHe, paclBET W BBIMUpPAHUE TPYIII
JKUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MUpa Kak OTPaKEHHE 3BOJIOLUUU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI
OpraHU3MOB.



OBOJIOLMS 4eNoBeKa. AHTPONOJIOrHMs Kak Hayka. Pa3BuThe NpeaCTaBI€HHUH O MPOUCXOXKICHUU
yenoBeka. Meroapl M3ydeHMsl aHTpororeHe3a. CxoicTBa M pas3jiMyvsl 4YEJIOBEKa U JKUBOTHBIX.
CucremaTiueckoe N0JIOKEHUE YeI0BeKa.

JBwxyne cuibl ((akropbl) anTpomnoreneza. HacnmencTBeHHas M3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/Ia, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaJAMM W BETBU SBOJIOLMM YEJIOBEKA: aBCTpaJoNUTeKu, YenmoBek ymernbiid, YenoBek
npsaMoxoaamui, Yenosek Heanaepranbckuil, YenoBek pasymHbiid. Haxoqkyu MCKOIMaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBaHUS, 00JACTh PACIPOCTPAHEHHSI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IH.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pAchl: €BpOINeouAHas (eBpasuiickasi), HErpo-
aBCTpaJION/IHAs (9KBATOpPUANIbHAS), MOHTOJIOWHAS (A3MATCKO-aMepUKaHCKasi). UepThl MpUCTIOCOOICHHOCTH
MIpE/ICTaBUTENEH YEJIOBEUECKUX PAC K YCIOBUSM CyIIEecTBOBaHMs. EQuMHCTBO uenoBeueckux pac. Kpurtuka
pacuzMma.

JdemoHncTpauuu:

Hoptpetst: @. Peau, JI. [lactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmunbl u cxeMmbl: «Bo3HukHOBeHHe COJTHEYHOW CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO MUY,
«PactutenbHas kinetka», «OKuBoTHas kierka», «lIpokapuoruyeckas kieTka», «CoBpeMeHHas cHucTreMa
OpraHMyeckoro Mupa», «CpaBHEHHE AHATOMUYECKUX YE€pT CTPOCHHS YEJIOBEKa M UEeIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOIMUECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/IpeBHenmue moan», «Jpesaue moan», «[lepBbie COBpeMEHHBIE JIIOAN», «HeT0BEeUECKHE pach».

O6opynoBanue: Mynsku  «[Ipoucxoxaenue denoBeka» (OIOCThI aBCTpalONUTEKa, MUTEKAaHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CJIENKH WIK U300paK€HUS KaMEHHBIX OpYIH NEepBOOBITHOTO YelOBEKa
(kamMHU-"OIIIEpHl, pyOusa, ckpebia), reoXpoHosiorhyeckas Tadnuia, KosuiekKuus «PopMbl COXPaHHOCTH
MCKOIAEMBbIX )KUBOTHBIX U PACTCHHID.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHume HCKOTAEMBIX OCTATKOB PACTCHHH M JKHUBOTHBIX B
KOJUIEKLIHASIX».

OKCKypcHusi «DBOJIIOIUS OpPraHMYeCcKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBeIUECKHI My3ei).

Tema 3. Opranusmbl U OKpY:KaOIas cpeaa.

OKoJorusl Kak HayKa. 3aJaud M pa3lesbl 3KOJOTMU. MeToapl 3KOJIOTMYECKUX HCCIEIOBAaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IyIIIHAsA, IOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue akropsl. Knaccugpukamnus sxonoruueckux pakTopon: abMOTHYECKHE, OMOTHUECKHUE
U aHTpoIOreHHble. JlefCTBIE IKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (akTophl: CBET, TemIeparypa, BiaxkHocTb. dDortonepuoansM. IIpucrnocobieHus
OpPraHu3MOB K JeMCTBHIO aONOTHYECKUX (PAKTOPOB. bronoruueckre purMsl.

buotnueckue ¢aktopsl. Buasl OMOTHYECKMX B3aMMOJEHCTBHNA: KOHKYPEHIMs, XHUIIHHUYECTBO,
cumOno3 u ero Qopmbl. IlapasuTusm, Koomepauus, MyTyaau3M, KOMMEHCAJINU3M (KBapTUPAHCTBO,
HaxJICOHW4YeCTBO). AMEHCaJM3M, HEHUTpanu3M. 3HA4YeHHE OWOTHYECKUX  B3aUMOJCHCTBUU IS
CYIIECTBOBaHMSI OPIaHU3MOB B IIPUPOJIHBIX COOOILECTBAX.

DKOJIOTUYECKHE XAPAaKTEPUCTUKKU MOMyasiuuu. OCHOBHBIE NOKA3aTEJM MOIYJSALUN: YUCIEHHOCTD,
IUIOTHOCTbB, POKIAEMOCTh, CMEPTHOCTb, NMPUPOCT, MUrpauys. JIMHAMHUKAa YMCIEHHOCTH MNONYJSIIMU U €€
peryisauus.

JdeMoHcTpanum:

Ioptpetsi: A. I'ym6osbar, K. @. Pynse, O. I'ekkens.

Tabmuuel u cxemsbl: kapta «IIpupoanbsie 30HbI 3emun», «Cpeipl OOMTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH MOMYIALUU HH(Y30pHH-
Tyenskny, «Ilumesbie nenu».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopatopHass pabora Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUHl W3 pa3HbIX MecCT
oOuTaHUAY.

JIabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacy€T MIOTHOCTH NOMYISALMA Pa3HBIX BUIOB PACTCHHI».




Tema 4. Coo0uiecTBa U 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBo opranm3mMoB — OuonieHo3. CTpPyKTypbl OHOIIEHO3a: BHJIOBAasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (numieBas). Bunsl-noMmunantel. CBS3u B OHOIICHO3E.

Okonoruveckne cucreMbl  (dkocuctembl). [loHsTHE 00 DdKOCHCTEME U OHOreOIleHO3E.
OyHKIIMOHATBHBIE KOMITOHEHTHI 9KOCUCTEMBI: ITPOAYIICHTHI, KOHCYMEHTHI, PeIyIIeHThI. KpyroBopoT BemecTs
Y MOTOK DHEPTHH B dKocHcTeMe. Tpodudeckue (MUMIEBbIC) YPOBHU YKOCUCTEMBI. [IUIIEeBbIE 1IENU U CETH.
OcHOBHBIE TIOKa3aTeNM AKOCHUCTEMBbI: OMOMacca, MPOAYKIHA. DKOJIOTHYECKHE HHPAMHIBL: TPOIYKIHH,
YHCICHHOCTH, OnoMacchl. CBOMCTBA DKOCUCTEM: YCTOWYMBOCTD, CAMOPETYIsnus, papurue. CyKieccus.

[TpupogHBIE SKOCHCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO WIIH IIHPOKOJIMCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ 3KOCUCTEMBL.  ATpO’KOCHCTEMBI.  YpOoskocucTteMbl.  buonormdyeckoe u
X03S1CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznooOpazue kak dakrop ycroiumBoctu IKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6nocdepe. I'panuiisi, coctaB u cTpykrypa ouocdepst. JKuBoe BemecTBo
n ero ¢pynkuuu. OcobeHHocT Omocdeprl Kak riao0anbHON 3KOCUCTEMbI. J[MHAMHYECKOe paBHOBECHE U
obOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOTEOXMMUYECKHE ITUKIIBI JIEMEHTOB (Yriepona, a3oTa). 30HaJIbHOCTD
ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Oumocdepe 3emumn. AHTpONOTreHHbIE U3MEHEHHsT B Oumocdepe. [nobanpHBIC
AKOJIOTHYECKHE TPOOIIEMBI.

CocymecTBOBaHHE TIpUpOABI W denoBedecTBa. CoxpaHeHHWe OWOpa3zHOOOpasusi Kak OCHOBa
ycrodunBocTl Ouocdepbl. OCHOBa palMOHATLHOTO YIPABICHUS NPUPOJHBIMU pecypcamMu U HUX
ucrnoJib3oBanue. J{oCTIKeHNs OMOJIOTUN U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl  u  cxemsl: «IlumeBbie 1enu», «buoreHo3: coctaB W CTpyKTypa», «llpupomHbie
coobOmectBay, «llemu muTaHusy, «IDKojorHueckas mnupamunay, «buocdepa m yenoBex», «IKocucTema
IIMPOKOJIMCTBEHHOTO Jieca», «JDKocucTeMa XBOMHOro Jneca», «buoreHos Bomoéma», «ArpoLEHO3»,
«[IpumepHbIe aHTPOIIOTEHHBIE BO3ICHCTBUS Ha IPUPOLY», « BaxkHeillne HCTOYHUKY 3arpsi3HeHUs BO3AyXa U
IPYHTOBBIX BOA», «llouBa — BakHeHmias cocrtaBistonias Ouocdepnl», «DakTopbl Aerpajallii MOUBY,
«[TapaukoBeiii 3pdexr», «DPakTopbl PaTUOAKTUBHOIO 3arpsisHeHUs Ouocdeprb», «OOmas cTpykrypa
ounocdepr», «Pacnpoctpanenue xu3HU B Omochepe», «O30HOBBIA 3KpaH Ouochepsr», «Kpyroopor
yraepoja B Ouocdeper, «KpyroBopot azota B mpupoe».

O6opynoBanue: MoAenb-aniuiukanus  «Tunuunele  OUOIEHO3b», repOapuii  «PacTuTenbHble
coobmiecTBa», Kojuleknuu «buoreHos», «BpeauTenu BaKHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYpPY,
repOapuu 1 KOJIJIEKIIUU PACTEHUN U 5KUBOTHBIX, TPUHAIJICKAIINE K PA3HBIM IKOJIOTUYECKUM TPYIIIaM OJTHOTO
Buna, Kpacnas kaura Poccuiickoit denepannu, n300paxeHusi 0XpaHsIeMbIX BUI0B PACTEHUN U )KUBOTHBIX.

INTIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMELI 110 BHUOJIOTHMHM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHNA

Cornacio @I'OC COOQO, ycraHaBiIMBarOTCA TpeOOBaHMS K pe3yabTaTaM OCBOEHHUS O0Y4aroIUMUCS
IIpOrpamMmm cpeaHero oouiero o0pa3oBaHus: JNYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IPCAMETA «buoiorusy BBIIEICHBI CJICAYIOIIIUC
COCTAaBJIAOIIMUE. OCO3HAHUC O6y‘-IaIOH_[I/IMI/ICH pOCCHfICKOfI Fpa)KHaHCKOﬁ HNACHTUYHOCTH — TI'OTOBHOCTH K
CaMOpa3BUTHUIO, CaMOCTOATCIIBHOCTU U CAMOOIIPCACICHUIO, HAIMYUC MOTHUBALIUU K O6y‘-ICHI/IIO 61/IOHOPI/II/I,
HEJICHAIPABJIICHHOC PAa3BHUTUC BHYTPCHHUX Y66)KH6HHﬁ JIMYHOCTA Ha OCHOBE KIIIOYEBBIX ILIEHHOCTEH U
HCTOPHUYCCKUX Tpa,[[I/II_[I/Iﬁ pa3BUTHUA OHOJIOTHYECKOTO 3HaHus, TOTOBHOCTb U CIIOCOOHOCTh 06y‘-IaIOIJ_II/IXCH
PYKOBOACTBOBATLCA B CBOEM NIEATEILHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, NPUCYIIUMU CHUCTCMC



OMOJIOTUYECKOTO 00pa30BaHMs, HAJMYME KOJIOTHYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBHUThH IIETH H
CTPOUTD JKU3HCHHBIC IIJIAHBI.

JImuHOCTHBIC PE3YJbTaTbl OCBOCHUA MPEAMCTA «bnonorusy JOCTUTAalOTCA B €AUMHCTBC y‘IC6HOI>i n
BOCIIMTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBHUH C TpaAUIIMOHHBIMU pOCCHfICKPIMH COIIMOKYJIbTYPHBIMU,
HCTOPHUYCCKHMMHU U NYXOBHO-HPABCTBCHHBIMU LIECHHOCTAMU, HPUHATHIMHA B OGH.[GCTBC I[paBHJIaMH U HOpMaMU
MIOBEICHUS U CIIOCOOCTBYIOT IIpOLieccaM CaMOIIO3HAHMs, CaMOBOCIIMTAaHUS U CaMOpa3BUTUS, PA3BUTHUS
BHYTPECHHEH IO3UIUHU JMYHOCTH, MATPUOTU3MA, YBAXKECHUSA K 3aKOHY M IIPABOINIOPSAKY, YEIOBEKY TpyAa U
cTapmieMy IIOKOJCHUIO, B3aMMHOI'O YBaXCHUA, 66pe>1<Horo OTHOIICHHA K KYJIbBTYPHOMY HACJICIUIO H
TpaJuLUsM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, NpUpoaE U OKPYKAOLIEH Cpeie.

JImuHOCTHEIC pPE3yJIbTaThl OCBOCHUA y‘IC6HOF0 npeamMeTa «bnonorus OTpaXKarOT TOTOBHOCTHL U
CIOCOOHOCTh OOYYarOIUXCSl PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3WIMEH JMYHOCTH,
CUCTEMOW LIEHHOCTHBIX OpPHUEHTAlUi, TMO3UTUBHBIX BHYTPEHHUX YyOE€XKJIEHUN, COOTBETCTBYIOIIUX
TPAAUIIUOHHBIM L CHHOCTAM pOCCHfICKOFO O6HI€CTBa, pacloiupCHUEC JKU3HCHHOTO OIlblITa MW OIbITA
ACATCIIBHOCTH B ITPOLCCCE pCaIn3aliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCITUTATEIILHOM JACATCIIbHOCTHU, B TOM UUCJIC
B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3HUIINU 00YUYaAOIIETOCs KaKk aKTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHICKOTO 0011eCTBA;

OCO3HAHUE CBOMX KOHCTHTYIITMOHHBIX MTPaB M 003aHHOCTEH, YBaXKEHHE 3aKOHA M TTPABOTIOPSJIKA,

TOTOBHOCTHh K COBMECTHOW TBOPUYECKOU NEATEIHHOCTH TPHU CO3/IaHUM Y4E€OHBIX MTPOCKTOB, PEIICHUN
y4eOHBIX W MO3HABATEIBHBIX 33144, BHIMOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTMPENIEATH COOCTBEHHYIO TTO3UIINIO TI0 OTHOIIEHHIO K SIBIICHUSM COBPEMEHHON KU3HU
" OOBICHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JIEHCTBHIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JTFOJCH C
Pa3HBIMH YOSKIEHUSAMH, KyJIbTYPHBIMU IIECHHOCTSMU U COITUATBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHHUS YICOHBIX, TO3HABATECIILHBIX U
HCCIIEI0BATEICKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHHUS! K MHEHHUIO ONMIOHEHTOB MIPH OOCYK/IEHUH CTIOPHBIX
BOITPOCOB OMOJIOTUYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh POCCUUCKON T'pa)KAAHCKOW MIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUSI K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropaoctu 3a cBOM Kpai, cBow PoauHy, CBOHM SI3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K IPUPOTHOMY HACIIEINIO U TaMsATHUKAM IPUPOIbL, TOCTHXKEeHUsAM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJCHHE W pa3BUTHE OHOJIOTHH,
MOHUMAaHMs 3HAUCHUs OHOJOTHMHM B MO3HAHWU 3aKOHOB MPUPOJIBL, B KU3HU YEJIOBEKAa M COBPEMEHHOTO
0O0IIIeCTBA;

ujeiHas yoexaEHHOCTh, TOTOBHOCTh K CIYXKEHHIO M 3amure OTedyecTBa, OTBETCTBEHHOCThH 32 €r0

cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAapO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CMOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M TNPUHUMATh OCO3HAHHbBIE pEIICHUs, OPHEHTHPYSACh Ha
MODPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POIUTEISAM, CO3JaHUIO0 CEMbH HA OCHOBE OCO3HAHHOTO IPUHATHS
LIEHHOCTEN CEMENHOMN )KM3HU B COOTBETCTBHUHM € TPAAULIMSIMKU Hapo10oB Poccun;

4) 3cTeTHYeCcKOro BOCIUTAHMS:
ACTETUYECKOE OTHOIICHUE K MUPY, BKJIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTRA,
CIOPTa, TPy, OOIIECTBEHHBIX OTHOIICHHIA;



IMOHMUMAHHUE SMOLIMOHAIBHOTO BO3JEHCTBUS KUBOU NPUPOJIbI U €€ HEHHOCTH;
FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSBISITh KayecTBa
TBOPYECKOM JIMYHOCTH;

S) puszuyeckoro BocHUTAHHS, (POPMHPOBAHUSA KYJLTYPbl 3/10POBbSI U IMOLHOHAILHOIO
Os1aronosy4us:

MOHUMAaHUE U peaan3anus 3J0pOBOro 1 0e301macHoro 006pasa JKU3HH (310POBOE MUTAHUE, COONIIOECHHUE
TUTUEHUYECKUX TPaBUI U HOPM, COAIaHCHUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA, peryJsipHas (u3ndeckas
aKTHUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PH3UYECKOMY H
MICUXHUYECKOMY 370POBBIO;

MOHMMaHUE I[IEHHOCTH MPaBWI WHIUBUAYAJbHOTO M KOJUIEKTUBHOTO O€30TacHOrO TOBEICHUS B
CUTYaLIUsX, YTPOKAIOIIUX 3J0POBBIO U )KU3HU JIIOJICH;

0CO3HAHME TIOCIE/ICTBUIA W HENIPHUATHS BPETHBIX MPHUBBIYEK (YNOTPEOICHUS AJIKOTOJIsI, HAPKOTHKOB,
KYpEeHUs);

6) TPY10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPYIly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYIAOT00ue;

TOTOBHOCTh K AQKTHUBHOW JICATEIHHOCTH TEXHOJOTHYECKOW W CONMAIbHOW HAlPaBICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATh W CAMOCTOSITEIIEHO BBITIOJHATH TAKYHO ICATEITBHOCTS;

WHTEPEC K Pa3IMdHbIM chepaM MpoPeCCHOHATBHON JIeATSIIEHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTH U CLIOCOOHOCTh K 00Pa30BaHUIO M CAMOOOPA30BAHUIO HA TIPOTSHKCHUH BCEH KHU3HU;

7) 3K0JI0rH4eCcKOro BOCIIUTAHUSA:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK HCTOYHUKY YKU3HH Ha 3eMile, OCHOBE ¢
CYIIICCTBOBAHMS,;

MTOBBIIICHUE YPOBHS KOJOTHYECKON KYJIbTYPhI: MPUOOPETCHHUE OTBITA MIAHUPOBAHUS TOCTYIIKOB U
OIICHKH MX BO3MOJKHBIX TIOCIICACTBHI SIS OKPY)KAIOIICH CPEJIbI;

OCO3HaHHE TJI00ATHHOTO XapaKTepa SKOJIOTHIECKHX MPOOJIeM U MyTeH UX PEIICHHS,

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPH W3YUYCHUH OWOJIOTMHM 3HAHHUS W YMEHHUS IpH
pelIeHn: mpo0JIeM, CBA3aHHBIX ¢ PAllMOHAIBLHBIM IPUPOIOIIOIB30BaHHEM (COOIIOICHIE TIPABHII TOBEACHHUS
B MPHUPOJE, HAIPABJICHHBIX HA COXPAHEHHWE PABHOBECHS B JKOCHCTEMaX, OXPaHY BHJOB, SKOCHUCTEM,
ounocdepsl);

AKTUBHOC HENPUATHE JCHCTBHM, NMPHHOCAIIMX BPEI OKPYXKAIOIICH NPUPOTHOW cpeje, yMEHHE
MIPOTHO3UPOBATh HEOJATONPHUATHBIC HSKOJOTMYECKUE IMOCICJACTBUS MPEANPUHUMACMBIX JICUCTBHH H
MPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO SKOJOTHYECKOTO MBINUICHHS, SKOJOTHICCKOW KYJIbTYPBI, ONBITA JEATEIBHOCTH
HKOJIOTUYECKOH HAIPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMM B IO3HABATEIbHON, KOMMYHUKATUBHOM
U COIMaJIbHON TIPAKTUKE, TOTOBHOCTH K YYacTHIO B TPAKTHYECKOW JESATEIBHOCTH SKOJIOTUYCCKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

chOpMUPOBAHHOCTH MHUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha JAWAJOre KyJabTyp, CIIOCOOCTBYIOIIETO OCO3ZHAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKOM KYJIbTYpPbl KaK CPEJCTBA B3aUMOJEHUCTBUS MEXIY
JOJIbMU U TIO3HAHUS MUPA;

MMOHUMaHue crienuuKu OMOJIOTUN KaK HayKH, OCO3HAHUs e€ posd B (OPMHUPOBAHUH PAIHOHATEHOTO
HAyYHOTO MBIIUICHUS, CO3JaHMM LEJIOCTHOTO TNpEACTaBIEHUS 00 OKpYXKarolleM MHpE KaK O eIUHCTBE
MPUPOJBI, YeTOBeKa W OOIIecTBa, B IMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHWU MpooieM
COXpaHEHUs MPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUYMMOCTH OHMOJOTHHU JJIS COBPEMEHHOW IMBIIIM3AIMU: 00ECIEYeHHs] HOBOTO
YPOBHSI Pa3BUTUS MEIUIUHBI, CO3JJAHHE TMEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh PECYPCHBIE
mpoOIeMbl pa3BUTHS 4YEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TIOOATBHBIX IKOJIOTHUYECKUX MPOOIeM H



o0ecrieyeHus nepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIlHOHAIBHOMY HCIIOJIB30BAHHIO IIPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IIEJISAX MOBBIIICHHUS OOIIEH KYJIbTYpHI,
€CTeCTBEHHO-HAYYHOU I'PAMOTHOCTH, KaK COCTAaBHON 4acTh (PyHKIMOHATBHOW IPaMOTHOCTU O0YYarOMIMXCS,
dbopMupyeMOil TIpy U3y4eHUU OMOJIOTUH;

MOHMMaHHUE CYIIIHOCTH METOJIOB TO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BATh IOJly4aeMble 3HAHHUA JUISI aHauM3a M OOBSICHEHHS SBICHUH OKPYXAIOIIEr0 MHUpa H
MIPOUCXOAIINX B HEM U3MEHEHU, yMEHUE JIeJlaTh 000CHOBAHHbIE 3aKJIIOYEHMSI HA OCHOBE Hay4YHbIX (PAKTOB
1 UMEIOLIMXCS JaHHBIX C II€JIbIO MOJIYY€HHUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HKCIOJIB30BaTh OMOJOTMYECKHE 3HAHUS Ui PElieHHs MpoOiieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHME LIEHHOCTH HAay4YHOM [JESATENIbHOCTH, TOTOBHOCTb OCYILIECTBJISITH IPOEKTHYIO H
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTh M CIOCOOHOCTh K HEMpPEpPHIBHOMY OOpa30oBaHUIO U CaMO00pa30BaHUIO, K aKTHUBHOMY
MTOJIyYEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMSI yueOHOTO ITpeameTa «bruonorusy» BKI0YaoT: 3HaYUMbI€ [T
(hopMuUpOBaHUS MHUPOBO33PEHUST OOYUAOMIMXCS MEXKIUCIHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHayJIHbIS
MOHATHSA, OTPAKAIIIHNE IEIOCTHOCTh HAyJYHOW KApTUHBI MHUpAa U CHEeUUu(PUKY METOI0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, sIBJICHHUE, MPOIIECC, CUCTEMa, HaydyHbIN (aKT,
NPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCleoBaHue, HaOII0AeHUe, W3MEpEeHue,
OKCIIEPUMEHT W JPYruX), YHUBEpPCAIbHBbIC YydeOHbIE NeWCTBUS (IMO3HABaTEIbHBIE, KOMMYHUKATHBHBIC,
perynaTuBHble), obecrneunBaomye (opMHUpoBaHHE (DYHKIIMOHATBHOM TI'paMOTHOCTH U  COLIMAJIbHOM
KOMITETEHIINH oOyuarouxcs, CIOCOOHOCTh oOyyarouuxcs MCIO0JIb30BAaTh OCBOEHHBIE
MEXAUCHUIIITMHAPHBIE, MUPOBO33PEHYECKUE 3HAHNS U YHUBEPCAJIbHbIE yueOHbIE IEHCTBUS B I03HABATEILHON
Y COLMAIBHOM MPaKTHKE.

MertanpeaMeTHbIe pe3yibTaTbl 0OCBOECHUS MPOTPaMMbl CPETHET0 00IIEer0 00pa30BaHus OTPAKAIOT:

OgJiaieHne YHUBEPCAJIbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a30BbI€e JJOrHYecKHe AeHCTBHS:

CaMOCTOSITEIIEHO (DOPMYITHPOBATh U aKTYaJIHM3UPOBATh MPoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJb30BaTh IPH OCBOCHWUM 3HAHWKM TNPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiIM3a, CUHTE3a,
CpaBHEHHUs, Kiaccudukanuu, o00OIIeHHsI), PACKPhIBaTh CMBICI OHOJOTHYECKUX TOHSITHH (BBIACIATH HMX
XapaKTepHbIC PU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU TIOHSATHIMH);

OTNpENeNATh e JACATSIEHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH HMX IOCTHIKEHHS, COOTHOCHUTH
Pe3yIbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMU LICIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 1151 OObSICHEHHS (PAKTOB U SBJICHUN )KUBOM ITPUPO/IBI;

CTPOHThH JIOTUYECKUE PpACCYKICHHS (MHIYKTHBHBIC, ICIyKTUBHBIC, MO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX, (OPMYIUPOBATH BHIBOJIBI U 3aKITFOUCHHSI,

MPUMEHSTh CXEMHO-MOJICIIbHBIC CPEJICTBA JUISl TIPE/ICTABJICHUS CYIIECTBEHHBIX CBSI3€H U OTHOIICHHIA
B M3y4aeMbIX OMOJIOTHYECKMX 00BEKTAX, a TAKKE MPOTUBOPEUHIA PA3HOTO POJIA, BHISBICHHBIX B Pa3THYHBIX
MH(OPMALMOHHBIX UCTOYHUKAX;

paszpabaTeiBaTh IJIaH pelIeHUs MpoOJeMbl C y4ETOM aHallM3a HUMEIONIMXCS MAaTepUANbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IEJSIM, OLIEHUBATH
PUCKHU TIOCTEACTBUM NESTENbHOCTH,

KOOPJIUHUPOBATH U BBHIMOIHITH pab0OTy B YCIOBUSX PealbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a3oBBIe HCCea0BaTeIbLCKIE IeliCTBUS:

BIIaIETh HABBIKAMH Y4€OHO-HCCIIEI0OBATENBCKON M IPOEKTHOM eI TeIbHOCTH, HABBIKAMH Pa3pelIeHUS
mpo0ieM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY TOMCKY METOJOB PEIICHUS MPAKTUIECKUX
3a/1a4, TPUMEHEHUIO Pa3JIMYHBIX METO/I0B [MO3HAHMS;



HCIIOJIb30BATHL PA3JIMYHBIC BUABI ACATCIBHOCTH 1O IMOJIYYCHHIO HOBOI'O 3HAHHUA, €TO0 MHTCPIPCTALIUU,
Hpeo6pa30BaHmo U IPpUMCHCHUIO B y‘-Ie6HBIX CUTyalusx, B TOM YHUCJIC ITPHU CO3JaHUN y’-Ie6HbIX U coOHraJIbHbBIX
MIPOEKTOB;

(bOpMI/IpOBaTB Hay‘leIfI THUII MBIIIIJICHUA, BIaACTH HaquOﬁ TepMI/IHOJIOI‘I/Ief/'I, KIIFOYCBBIMU ITOHATUAMHA
U METOJaMU;

CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIE 33Ja4i B 00pa30BaTEIbHON JEATCILHOCTH M >KU3HEHHBIX
CUTYyaluAX;

BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3WM M aAKTyaJIM3UPOBATH 3a1ady, BBIABHUIdaTb THUIIOTC3Y eé
pPEeIICHM A, HAXOAUTh apryMCHThBI JJIS1 JOKA3aTCJIbCTBA CBOUX YTBep)KHeHHfI, 3aaaBaThb NapaMCTPbl U KPUTCPHUU
peIICHNUS;

AHAJIIM3UPOBATH TIOJYYCHHBIC B XOAC PCHICHHA 3adadd pe3yibTaTbl, KPUTHYCCKM OLCHHUBATL HX
AOCTOBCPHOCTD, IIPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUAX,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  LIEJICHANIPABJIICHHBI TIOMCK TEPEHOCa CPEICTB U CIIOCOOOB  NIEHCTBHS B
npo¢ecCHOHANTBHYIO CPEY;

YMETb NEPCHOCUTD 3HAHHW B ITO3HABATCIIBHYIO U IMTPAKTHYCCKYIO oOiactu KHU3HCOACATCIBbHOCTH,

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUI'aTb HOBBIC HUACH, MNpEAjiaraTb OPUIMHAJIBHBIC MOJAXOAbl MU PCUHICHUA, CTABUTDH HpO6J'[eMBI u
3aJIaud, JOIYCKAIONINe aJlbTEPHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAX HMH(poOpMauuu (TeKcTe y4yeOHOro mocoOusi, HaydHO-
MOMYJISIPHOYN JTHTEepaType, OMOJIOTHYECKHX CIIOBApSIX W CIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WNuTepHere), aHaNM3UpOBaTh HH(MOPMAIWMIO Pa3IMYHBIX BUJAOB W (GOPM MPEACTaBICHUS, KPUTHUSCKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3InYHbIe METOJIBI MIPU MOUCKE U 0TOOpPE OUOIOTHYECKOM
nHpopMaIuu, He0OX0MMOMN TS BBITIOJTHEHUS y4eOHBIX 3a/1a4;

MpuoOpeTaTh  ONBIT  HCIOJIb30BaHUS  MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTHUMAIbHYIO (OpMY TPEACTABICHHUS OHOJIOrHYECKON WHMOpMAIUN
(cxembl, TpaduKy, AHArpaMMBbl, TaOJTUIIEI, PUCYHKH U IPYTOE);

MCIO0JIb30BAaTh HAYYHBIN SI3bIK B KaU€CTBE CPEACTBA NpU paboTe ¢ OHOJOrMueckod HH(OpMaIlHei:
MPUMEHATh XUMUYECKUe, (PU3MUecCKhe M MaTeMaTU4YeCKUEe 3HAKHM U CHUMBOJIBI, (opMysbl, abOpeBUATYpY,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BJIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUTHl MHQOpMaIuM, HWHGOPMALUOHHON O0e30MacHOCTH
JUYHOCTH.

OBiageHHe YHHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax >KM3HHM, aKTUBHO YYacTBOBaTh B JHAJIOTE WU
JMCKYCCHH IO CYIIECTBY OOCYKIaeMOW TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHTEIILHO BBITIOJIHEHHS TpeJiaracMoi 3a/iaud, YYUTHIBATh HMHTEPEChl M COTJIACOBAHHOCTH IO3UIIHI
JIPYrUX Y4aCTHUKOB JIMAJIOTA WU JIUCKYCCHUH ),

pacmo3HaBaTh HeBepOadbHBIE CpeAcTBa OOIIEHMs, TMOHMMATh 3HAYEHHWE COIMAIBHBIX 3HAKOB,
MPEINOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallHid, YMETh CMATYaTh KOH(MINKTHI U BECTH MEPETOBOPHI;

BIIAIETh PA3TUYHBIMU CIIOCOOAMHU OOIIIEHUS U B3aUMOICHCTBUS, TOHUMATh HAMEPEHHSI IPYTUX JTIOJEH,
MPOSIBIIATh YBAXUTEIHHOE OTHOIIEHHWE K COOECETHUKY M B KOPPEKTHOU Qopme (HOopMyTupoBaTh CBOU
BO3pAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eTeJbHOCTh:

MOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBHIYaTbHON pabOThl MpU pELICHUN
Onosorn4yeckoi mpo01eMbl, 000CHOBBIBATH HEOOXOAUMOCTD TPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOICHCTBHS
IIPU pelIeHUH y4eOHO! 3a1aui;



BBIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C YUE€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJIOI'O WICHA KOJIJIEKTHUBA,;

IIPUHUMATD LIEJIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JAECUCTBHUSA 10 €€
JOCTHKEHHUIO: COCTABIIATH IUIAH JICHCTBUMA, paclpeessiTh poiu ¢ Y46TOM MHEHHH Y4aCTHUKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh Kaye€CTBO CBOEr0 BKJIAa/Ja M KaXJOr0 YYaCTHUKA KOMaHAbl B OOIIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBbIE IPOEKThI, OLIEHUBATh UJEH C IMO3ULIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUUYECKON
3HAYUMOCTH;

OCYILIECTBJISATh IO3UTHUBHOE CTPATETMUYECKOE IIOBEJICHUE B PAa3IMUHBIX CHUTYalUSX, HPOSIBISATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBiaeHHe YHMBEPCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMH:

1) camoopranusanus:

HCIO0JIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISABIECHUS MPOOJIEM M HUX PELICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIEBbIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX JEMCTBUSX
Y TIOCTYTIKaX MO OTHOLIEHUIO K KUBOU MPHUPOJIE, CBOEMY 370POBBIO U 3JJ0POBbIO OKPYXKAIOIIHX;

CaMOCTOSITENIBHO OCYHIECTBIISITh IMO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 334U B 00pa30BaTeIbHON JESTEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pEIIeHHs MpoOJeMbl C Y4ETOM HUMEIOIIMXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEN U MPEINOUYTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

cnocoOCTBOBATh (PDOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOW 3PYIUIMH B Pa3HbIX OOJIACTIX 3HAHUM,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OI[CHKY HOBBIM CHUTYAIlUsSIM, BHOCHTH KOPPEKTHBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBHE
Pe3yIbTATOB LIETISIM;

BJIQJICTh HAaBBIKAMHU TI03HABATEIILHOW pEQPIIEKCUM KaK OCO3HAHHsI COBEpIIAEMBIX JACHCTBUI U
MBICITUTEIIBHBIX MPOIIECCOB, HX PE3YIHTaTOB MU OCHOBAHUH, UCIIOJIB30BaTh MPUEMBI pedIeKCHH ISl OIEHKH
CHUTYalluH, BHIOOPA BEPHOTO PEIICHHS,

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MTPUHUMATD PEIICHHS 110 UX CHIKECHHUIO;

MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX MIPH aHAIU3E PE3YJIbTaTOB JCATEIBHOCTH;

3) npuHsiTHE ce0sl U APYTHUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIHUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH IPYTOr0 YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

IIpenmetHbie pe3yabTaTel 0ocBoeHUs nporpammbl COO o 6uosioruu Ha 6a30BOM YpOBHE BKIIHOYAOT
cneunpuyeckue A yueoHoro npeamera «buonorus» HayuHble 3HaHMSA, YMEHHS U CIOCOOBI AEUCTBUIL 1O
OCBOEHMIO, MHTEPIPETALMU 1 TPe0oOPa30BaHUI0 3HAHUH, BU/IBI I€ATEIILHOCTH T10 MOJIY4YEHHUIO HOBOTO 3HAHUS
U MPUMEHEHMIO 3HAHUI B Pa3IMUHBIX YUEOHBIX CHUTYaIMsIX, a TAKKE B PEalbHbIX )KM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ OuoJsiorueil. B mporpamMMe npeaMeTHbie pe3yabTaThl PEACTaBIEHBI M0 ToJaM 00ydeHuU .

[IpenmeTtHbie pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10 knacce OTpaxaror:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTHH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (JOpMUPOBaHHH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHS, O
BKJIQJIE POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIHHON
IrPaMOTHOCTH Y€JIOBEKA JJIsl pELIEHUSI )KU3HEHHBIX 33/1a4;



YMEHHUE PACKPBIBATH COJCP)KaHNE OMOJIOTHYECKUX TEPMUHOB U MOHATUM: )KU3Hb, KIIETKA, OPTaHU3M,
MeTabomu3M (0OMEH BEHIECTB M NPEBpALICHHE SHEPrHH), TOMEocTa3 (CaMOperyisinus), ypOBHEBas
OpraHM3alys JKUBBIX CUCTEM, CAaMOBOCIIPOM3BEICHHUE (PENPOIYKIHs), HACIEICTBEHHOCTh, U3MEHYUBOCTb,
pOCT U pa3BUTHE;

YMEHHE M3JaraTtb OHMOJIOTUYECKUE TEOPHUU (KJIETOUHAs, XPOMOCOMHAs, MyTallUOHHAs, LIEHTPAJIbHAs
JorMa MOJICKYJIsIpHO# O6uonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBuioBa) u yueHus (o neHTpax
MHOTO00pa3usi W TMPOUCXOKICHUS KyIbTypHBIX pacteHuit H. WM. BaBumiioBa), ompenensts TpaHUIBI HX
MIPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJAMH HAy4YHOTO MO3HAHWS B OMOJIOTMH: HAOIIOACHUE W ONHMCAHUE KUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUMN, OpraHU3alus U NpOBEJCHHE OMOJOrMYECKOr0 SKCIIEPUMEHTA, BbIABHKEHUE
TUIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXJIY HCCIEIyEMbIMU BEIMYMHAMU, OOBSCHEHHUE IOIYYEHHBIX
pe3yJlbTaTOB, HUCIOJb30BAaHHBIX HAy4YHBIX IOHATHM, TEOpUM M 3aKOHOB, yYMEHHUE [€JlaTh BBIBOJbBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIENSATh CYIIECTBEHHbIE TPU3HAKUM BHUPYCOB, KJIETOK MPOKApUOT U 3yKapuoT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BELIECTB H
MIPEBPALIEHUS SHEPTUHU B KJIETKE, (POTOCHUHTE3A, IUIACTUYECKOTO U SHEPTeTUYECKOro 0OMEHa, XeMOCHHTE3a,
MHTO3a, MEH03a, OIJIOJOTBOPEHHU S, PpAa3MHOKEHHUS, MHAWBHIyaIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

yYMEHHE TPUMEHSTh MOJTyUEHHbIE 3HAHUS JUI1 00bSICHEHUSI OMOJIOTMYECKUX TIPOLIECCOB U SBJICHUH, IS
MPUHATHS TPAKTHUECKUX PEIIEHUH B MOBCEIHEBHOM HU3HU C I11eJIbl0 o0ecrieueHus: 0e30MacHOCTU CBOETo
3I0POBbSI U 3/I0POBbsSI OKPY)KAIOIIUX JOEH, COOMIOAEHUSI HOPM T'PaMOTHOTO MOBEJICHUS B OKpY)Karomien
MIPUPOJIHOM cpefie, MOHMMaHHe HEeOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKEHHH COBPEMEHHON OMOJIOTHH U
OMOTEXHOJOT U Il pallMOHAIBLHOTO MPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble N'eHEeTHYeCKHE 3aJaud Ha MOHO- M JUTHOpUIIHOE CKpEIIMBaHHE,
CIIETUIEHHOE HacJIeJOBaHHE, COCTaBISATh CXEMbl MOHOTHMOPUIHOIO CKpEIMBAaHUSA JJIs TMpeJcKa3aHus
HaCJIeTOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITOJHATh JTAOOPATOPHBIE W MpaKTHUECKHe PabOThI, COOMIOAATh MpaBuja Mpu padboTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh U MHTEPHPETUPOBATh MH(OPMALIUIO OHOJIOTHUYECKOTO COAEP KAHMUS,
BKJIIOUAIOUIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX MCTOYHHKOB (CpEICTBAa MaccoBOM HHQOpMAINH,
HAy4YHO-TIOMYJISIPHbIE MaTepuajbl), ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OHUOJIOTHH,
MeJHINHE, OMOTEXHOIOTHH;

yYMEHHE CO3/7]aBaTh COOCTBEHHbIE NMHUCHMEHHBIE U YCTHBIE COOOIIEHHs, 000011as OUOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaTr OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO mpenmeTa «buonorus» ¢ 11 knacce oTpaxkaror:

chOpMUPOBAHHOCTH 3HAHUI O MECTe U POJIM OMOJIOTUU B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (POPMUPOBAHUM COBPEMEHHOIN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O
BKJIaJIE POCCHMCKMX U 3apyOekHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATIHLHON
rPAaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAECPKaHUE OUOIOTUYECKUX TEPMUHOB U IOHSITUN: BU, OIS, TeHOPOH],
ABOJIIOLMS, ABIXKYIIUE CUIIBI ((haKTOPbI) IBOJIOLUHU, MTPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHUE,
JKOJIOTHUECKHE (PAKTOpBI, HKOCHCTEMa, MPOIAYLUEHThl, KOHCYMEHTBHI, pPEIylIEHThl, LeNu MUTaHHUs,
9KOJIOTHYECKasi MMpamMuia, OMoreoeHos, ouocdepa;

yMEHHUE H3jaraTh OHOJOTMYeckHe TeopuH (dBoironMoHHas Teopus Y. JlapBuHa, cuHTeTHYecKas
TEOpHUsl SBOJIIOLMH), 3aKOHbI W 3aKOHOMEpHOCTH (3apoablimieBoro cxonactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuid u myteit sBomroruu A. H. CeBeprioBa, yuenusi o 6uocdepe B. U. BepHanckoro),
ONpEeNENATh TPAHUILIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJeTh METOJaMM HAy4yHOTO TMO3HaHUS B OMOJIOTMM: HaONIOJEHHE M ONMMCAHUE >KHUBBIX
CHCTEM, MPOLIECCOB U SIBIEHUH, OpraHu3aiys 1 MpoBeJeHne OHOJIOIMYECKOro 3KCIIEPUMEHTA, BBIJIBIKEHUE
TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIYy MCCIEIyeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJyYeHHBIX
pe3yinbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JeNlaTh BBIBOABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIBTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIE TPU3HAKH CTPOEHUS OHOJIOTUYECKUX OOBEKTOB: BHJIOB,
MOMYJSALUN, MPOIYLEHTOB, KOHCYMEHTOB, pPEIylLEHTOB, OHOI€OI[EHO30B U OSKOCHCTEM, OCOOEHHOCTH



MIPOIIECCOB: HACJIE/ICTBEHHOM U3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BUI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHS SKOJIOTHIYECKUX (PaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U
MOTOKA SHEPTUHU B SKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHH B 9KOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa
BEIIECTB 1 OMOTEOXUMUYECKUX ITUKIIOB B Ouocdepe;

yYMEHHUE MPUMEHSTH MOTy4YeHHbIC 3HAHUS [T 00BACHEHUSI OMOJIOTMUECKUX MTPOLIECCOB U SIBICHUM, JUIs
NPUHATUS TPAKTUYECKUX PEHICHUH B MOBCEAHEBHOM JKM3HU C LIENbIO O0ecredeHns 0e301macHOCTH CBOETO
3JI0POBBSI U 3JI0POBBSI OKPYXKAIOIIKX JIFOJIEH, COOMIOIEHHUsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKpYXKaromen
PUPOJHOMN cpene, MOHMMaHHe HEOOXOIMMOCTH MCIIOIh30BaHUS IOCTH)KEHUI COBPEMEHHOM OMOJIOTHH LIS
PaMOHATFHOTO IPUPOIOTIOIB30BAHNUS;

YMEHHE pelIaTh >JIEeMEHTapHbIe OHOJIOTMYECKHE 3a7ayl, COCTABIATH CXEMBI MEPEHOCA BEIIECTB H
SHEPTUHU B DKOCUCTEMaXx (e MUTaHus );

YMEHHE BBIMOJHATH JIA0OPATOPHBIE M TPAKTHYECKUE pabOThI, COOMOATh MpaBHia MpU paboTe C
y4eOHBIM U Ja00OpaTOPHBIM 000PYIOBaAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh W MHTEPIPETUPOBATh HHAOPMAIMIO OMOJIOTHYECKOTO COAEpIKaHus,
BKJTIOYAOIIYIO TICEBJIOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX MCTOYHHKOB (CpEICTBAa MAaccOBOM HMH(pOpMAIHH,
HAYYHO-TIOMYJISIPHBIE MaTePHaJIbl), pACCMAaTPHUBATH II100aIBHBIE SKOJIOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH,
(hopMHpOBATH [0 OTHOILLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIast OMOJOTHYECKYIO

MH(OPMALIKIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUHHBIN anmnapaTr OMOJIOTHH.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumMeHoBaHMe pa3ziesioB U TeM KosimyecTBO YacoB JnekTpoHHbIe (U POBHIE)
n/m MporpamMMbl Bcero | Kontposibhbie | [IpakTudyeckue o6pa3oBaTeIbHbIE PECYPChI
paboThl paboThl
1 BuoJsiorus kak Hayka 2 0.5 Bubaunoreka LIOK
https://m.edsoo.ru/7f41c292
2 ’KuBble cucTeMbl U UX 1 Bu6sunoreka LHOK
opraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAB U CTPOEHUE 8 1 bubsmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
4 KusHenesaTebHOCTb KJAETKHU 6 Bu6sunoreka LIOK
https://m.edsoo.ru/7f41c292
5 PazMHOXeHHe U UHAUBUAYAIbHOE 5 1 Bu6aunoreka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTD U 8 1.5 Bu6aunoreka LHOK
HW3MEHYHBOCTb OPraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekuus opraHu3MoB. OCHOBBI 3 bu6snoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOe BpeMs 1 bu6snoreka [JOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 0 4
[TPO'PAMME
11 KUJIACC
Ne HaumeHoBaHUWe pa3/ie/ioB U TeM KoJsinuecTBO 4acoB JnekTpoHHbIE (U POBHIE)
n/m MPOTpaMMbl Bcero | KontposbHbl | [IpakTHyeck o6pasoBaTeJ/IbHbIE PeCypChbl
€ paboThl ve paboThl
1 IBOJIIOIMOHHAS OUOJIOTUS 9 1 Bu6auoreka LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEeHUE U pa3BUTHE XKU3HU 9 0.5 Bbubsanorteka LIOK
Ha 3emJie https://m.edsoo.ru/7f41cc74
3 OpraHusMbl U OKpyKatoLas cpefa 5 1 Bbubsanorteka LIOK
https://m.edsoo.ru/7f41cc74
4 Coo61ecTBa ¥ 3K0JIOTHYECKH e 9 Bu6auoreka LIOK
CHUCTEMbI https://m.edsoo.ru/7f41cc74
5 Pe3epBHOe BpeMs 2 Bubsnorteka [JOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 34 0 2.5
[TPO'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JyieKTpOoHHBIE U PPOBLIE
n/m Bcero | KontposibHbie | [lpakTuyeckue | U3y4eHHUA o6pasoBaTeJibHbIE PeCypPChI
paboThl paboThl
1 buoJsiorus B cucteme 1 bu6baunoTteka LIOK
HaykK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTobl MO3HAHUS 1 0.5 bu6bauoTteka LIOK
YKUBOU MPUPO/IbI. https://m.edsoo.ru/863e6122
[IpakTHyeckas pa6oTa
Ne 1 «Mcnosp3oBanue
pa3JIMYHbIX METO/IOB
MpY U3YYEHUH
OGUO0JIOTUYECKUX
00'BEKTOB»
3 Buosiornyeckue 1 Bbubsnorteka [JOK
CUCTEMbI, POLLECChI U UX https://m.edsoo.ru/863e6564
H3y4yeHue
4 XUMHUYECKHH COCTaB 1 bu6aunorteka LIOK
KJeTKU. Boga u https://m.edsoo.ru/863e674e
MHHepaJIbHbIe COJIH
5 Benku. CocTaB 1 1 bu6smoreka [JOK
CTpoeHHUe GEJIKOB https://m.edsoo.ru/863e6b72
6 depMeHTHI — 1 0.5 bu6smoreka [JOK
GUoJIOTHYECKH e https://m.edsoo.ru/863e6b72
KaTaJIn3aToPhL
JlabopaTopHas paboTa
Ne 1 «M3yyeHnue
KaTaJIUTUYEeCKOH
aKTUBHOCTHU GEepMEHTOB
(Ha mpuMepe aMuJIasbl
WJIM KaTaJsa3bl)»
7 YraeBogpl. JInnuabl 1 Bu6sunoreka LIOK
https://m.edsoo.ru/863e6870
8 Hyk/ernHoBbIE KUCJIOTBHL 1 Bu6anoreka LIOK
AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeTobl 1 bu6snoreka [JOK
U3yYeHHUs] KJIETKH. https://m.edsoo.ru/863e6e88
KnerouHast Teopusi
10 KneTka Kak 1ieJiocTHast 1
»KHBasi CUCTEMA
11 | Ctpoenue 1 0.5 Bbu6sanorteka LIOK
3YKapUOTHYECKOH https://m.edsoo.ru/863e6ff0
kyeTKH. JlabopaTopHast https://m.edsoo.ru/863e716¢
pa6ota Ne 2 «h3y4yeHue
CTPOEHUS KJIETOK
pacTeHUH, ;KUBOTHBIX,
rpuGOB U OAKTEpPHUH MOJ,
MUKPOCKOIIOM Ha
TOTOBBIX
MUKpONpenapaTax i ux
ONMCaHHEe»
12 | O6MeH BelleCcTB WU 1 Bu6auoreka LIOK
MeTab0JIM3M https://m.edsoo.ru/863e766¢
13 | doTocuHTES. 1 buo6snoTteka [JOK
XeMoCHHTE3 https://m.edsoo.ru/863e7c98
14 | JHepreTU4ecKuil 06MeH 1 Bubsnorteka [JOK
https://m.edsoo.ru/863e7aae
15 | )KusHeHHbIH UK 1 0.5 Bu6auoTreka LIOK
KJIEeTKU. JleJieHue https://m.edsoo.ru/863e7dc4
KJIeTKU. MUTO3.
JlabopaTopHas paboTa




Ne 3 «Ha6srogenue
MMTO3a B KJIETKaX
KOHYMKA KOpelllKa JIyKa
Ha FOTOBBIX
MUKpoOnpenapaTax»

16 | BuocuHTe3 Geska. bu6bauoTteka LIOK
PeakIiysi MATPUYHOTO https://m.edsoo.ru/863e796e
CUHTEe3a

17 | TpaHcasguusa — bu6bauoTteka LIOK
O6uOCHHTE3 besKa https://m.edsoo.ru/863e796e

18 | HeksieTouHble GOpPMBI Bubanorteka LIOK
>KU3HHU — BUPYCHI https://m.edsoo.ru/863e7540

19 | ®opMbl pa3MHOXKeHUSA Bu6anoteka LIOK
OpraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

20 | Metios Bbu6auorteka LIOK

https://m.edsoo.ru/863e7f4a

21 | O6bpasoBaHUe U 0.5 Bu6sanorteka LIOK
pPa3BUTHE MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK.

Omiof0TBOpEHMeE.
JlabopaTopHas pa6oTa
Ne 4 «HM3yyeHnue
CTPOEHUS MOJIOBBIX
KJIETOK Ha F'OTOBBIX
MHUKpoOnpenapaTax»

22 | UsguBuayanbHOe bu6sunoreka LIOK
pa3BUTHE OPTaHHU3MOB https://m.edsoo.ru/863e8436

23 | l'eHeTHKa — HayKa o0 Bubanoreka LIOK
Hac/JeJCTBEHHOCTH U https://m.edsoo.ru/863e86f2
W3MEHYUBOCTH

24 | 3aKOHOMEpPHOCTH bubsmoreka [JOK
HacJeJ0BaHusA https://m.edsoo.ru/863e8878
MPU3HAKOB.

MoHoru6puHOE
CKpellMBaHue

25 | lurubpugHoe Bu6sunoreka LHOK
CKpelyBaHKe. 3aKOH https://m.edsoo.ru/863e89a4
HE3aBHCUMOTO
HacJeJ0BaHUsA
MPU3HAKOB

26 | CuenJsieHHOE 0.5 Bu6aunoreka LHOK
HacJe0BaHHue https://m.edsoo.ru/863e8c60
MPHU3HAKOB.

JlabopaTopHnas pa6oTa
Ne 5 «H3y4yeHue
pe3yJIbTaToB
MOHOTHOPHUIHOTO U
JUTUOPUIHOTO
CKpeIUBaHUSA Y
JIp030(dUJIbI HA TOTOBBIX
MUKpONpenapaTax»

27 | T'eHeTHKa nmoJa. Bu6auoreka LIOK
HacnegoBsanue https://m.edsoo.ru/863e8c60
MPHU3HAKOB, CIEMJIEHHbIX
C MOJIOM

28 | U3MeHYHUBOCTbD. 0.5 Bu6auoreka LIOK
HenacsenctBeHHas https://m.edsoo.ru/863e8efe
W3MEHYUBOCTh.

JlabopaTopHasi paboTa
Ne 6. U3yyeHue
MOAUPUKALMOHHOK
HW3MEHYUBOCTH,
OCTpOEHHE




BapHUALIMOHHOTO psijia U
BapUALlMOHHOW KPUBOW»

29 | HacnencrBeHHast 1 0.5 bu6bauoTteka LIOK
HW3MEHYHUBOCTb. https://m.edsoo.ru/863e8efe
JlabopaTopHas pa6oTa
Ne 7. «AHaJIu3 MyTalui
y ipo30duibl Ha
rOTOBBIX
MUKponpenapaTax»

30 | 'eHeTuKa yesioBeKa 1 BbubsnoTteka [JOK

https://m.edsoo.ru/863e8d78

31 | PesepBHbIl YpOK. 1
0600611eHHE 10 TEME
«HacsieicTBEHHOCTD U
HW3MEHYUBOCTh
OpraHM3MOB»

32 | Cenekuus Kak HayKa u 1 Bbubsnorteka [JOK
npoliecc https://m.edsoo.ru/863e9214

33 MeTo/ bl M IOCTHXKEHUS 1 Bbu6aunoreka LIOK
CeJIEKI[UU paCTEHUH U https://m.edsoo.ru/863e9214
»KUBOTHBIX

34 | buoTexHoJIOTHSA KaK 1 bu6suoreka LIOK
0TpacJib MIPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBILIEE KOJIMYECTBO YACOB 34 0 4

10 TPOTPAMME

11 KJIACC
Ne Tema ypoka KosimyecTBO YacoB JaTta JneKTpoHHbIe I pOBBIE
n/mo Bcer | KonTposb | IlpakTuye | M3y4eHHs o6pa3oBaTeIbHbIE PECYPChI
0 Hble CKHe
paboThI paboThI

1 JBOJIIOIMS U METO/bI eé 1 Bu6sunoreka LHOK
H3y4YeHHUsI https://m.edsoo.ru/863ea20e

2 UcTtopus pa3BUTHUS 1 bubsmoreka [JOK
NpeACTaBJIeHHUH 00 https://m.edsoo.ru/863e9570
3BOJIIOLUHU

3 MuKpo3BoIOLMS 1 bu6snoreka [JOK

https://m.edsoo.ru/863e9cle

4 [TonynsAanus kak 1 0.5 Bu6anoreka LIOK
3JieMeHTapHas eJUHHUIA https://m.edsoo.ru/863e99c6
BH/]A Y 3BOJIIOLIMH.

JlabopaTopHasi pa6oTa Ne 1
«CpaBHeHME BH/IOB 1O
MOpPGOJIOrHYECKOMY
KPUTEPUIO»

5 JBHXKyLIME CUIBI 1 Bu6auoreka LIOK
(asiemeHTapHbIE GPAKTOPHI) https://m.edsoo.ru/863e9da4
3BOJIIOLUHU

6 EcTecTBeHHBIN 0T6OD U €0 1 Bbu6anoreka LIOK
$opMbl https://m.edsoo.ru/863e9ed0

7 Pe3yabTaThl 3BOJIIOLUUA: 1 0.5 Bbubsanorteka LIOK
MPHUCIOCOBIEHHOCTD https://m.edsoo.ru/863e9fde
OpraHu3MOB U
BU/I006pa30BaHHUE.

JlabopaTopnas pabota Ne 2
«OnucaHue
MPHUCIIOCOBJIEHHOCTH
opraHuMsMa 4 eé
OTHOCHUTEJILHOTO
XapakTepa»

8 HamnpaBsienus u nyTu 1 Bubsanorteka LIOK
MaKpO3BOJIIOIMH https://m.edsoo.ru/863e9cle

9 Heo6paTUMOCTh 3BOJIIOIMHU 1

10 UcTopus xKU3HU Ha 3eMJie U 1
MeTO/Ibl e€ U3yYeHUs




11 'unoTesbl NPOUCXOXKAEHUS BubauoTteka [JOK
JKHU3HHU Ha 3emJie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHE )KM3HU Ha 3eMJie bu6bauoTteka LIOK
10 3paM U Mepuojam https://m.edsoo.ru/863eabbe
13 OCHOBHbIE 3Talbl 0.5 bu6bauoTteka LIOK
3BOJIIOIIMH PACTUTENTBHOTO https://m.edsoo.ru/863ea8bc
Y )KUBOTHOT'0 MHUPA.
[IpakTHyeckas pa6ora Ne 1
«H3y4yeHue uckonaeMbIx
OCTaTKOB pacTeHUH U
>KHUBOTHBIX B KOJIJIEKL[ASIX»
14 CoBpeMeHHas cucTeMa Bubaunoteka LIOK
OpraHMYecKoro Mupa https://m.edsoo.ru/863ea48e
15 IBoJTIOLMS YeJI0BEeKa BubsnoTteka [JOK
(aHTpOmOreHes) https://m.edsoo.ru/863eac2c
16 JBWXKy1IMe CHUBI bu6auoreka LIOK
(bakTopHBI) aHTpOMOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTaJIUU
3BOJIIOLIMU YeJIOBEKA
18 YesioBeyeckue pachl U Bu6anorteka LIOK
MPUPOAHBIE aJlall Talluy https://m.edsoo.ru/863eaea2
yeJioBeKa
19 Pe3sepBHBIN ypok
0600611eHME 10 TEME
«Bo3HHKHOBEHME U
pPa3BUTHE KU3HU Ha 3eMJie»
20 JKO0JIOTUS KaK HayKa
21 Cpenbl 0OUTAHUSA U Bu6suoreka LIOK
3KoJIoru4YecKkHe GpaKkTopbl https://m.edsoo.ru/863eafec
22 AbuoTtndeckrie GaKTOpPBI. 0.5 bubsmoreka [JOK
JlabopaTopHasi pa6oTa Ne 3. https://m.edsoo.ru/863eb10e
«Mopdodosiorudeckre
0COOEHHOCTH PacTeHHUH 13
pPa3HbBIX MECT OOUTAHHUS».
JlabopaTopHasi pa6oTa Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJIeyca»
23 BuoTtnyeckue pakTopbl bu6snoreka [JOK
https://m.edsoo.ru/863eb348
24 JKoJIOrHYeCKue 0.5
XapaKTEePHUCTUKH
nonyssuu. [IpakTrdeckas
pa6ota Ne 2 «[logcuét
MJIOTHOCTU NOMYJISIM A
pa3HbIX BUJOB PACTEHUN»
25 Coo611ecTBa OpraHu3MoB Bu6sanoreka LIOK
— BUOLEHO3 https://m.edsoo.ru/863eb46a
26 JKOJIOTHYECKHE CUCTEMBI Bu6aunoreka LIOK
(akocucTeMbl) https://m.edsoo.ru/863eb46a
27 OcHOBHbIE ITOKa3aTeU Bu6aunoreka LIOK
3KOCHCTEMBL. https://m.edsoo.ru/863eb5fa
JKoJIOrHUYecKre MUPaMU/ibl.
CBOICTBA 9KOCUCTEM.
Cykueccus
28 [IpupoiHbIe 9KOCUCTEMBI
29 AHTpoOmOreHHbI€e
3KOCHUCTEMBI
30 buocdepa — rio6anbHas Bubsnorteka [JOK
9KOoCcHCcTeMa 3eMJH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU Bubsanorteka LIOK
CYILeCTBOBaHHs 6HOChEpbI https://m.edsoo.ru/863ebd16
32 YesioBeyecTBO B 6rochepe

3eMau




33 CocyuiecTBOBaHHE 1 BubauoTteka [JOK
IPUPO/IbI U YeJI0BEYeCTBa https://m.edsoo.ru/863ebale

34 Pe3epBHBIH YPOK. 1
06006111eHHE TEMBI
«Coob1ecrsa u
3KO0JIOTHYECKHE CUCTEMBI»

[NPOTPAMME

OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5

MPOBEPSEMBIE TPEFOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBbHOM

NPOT'PAMMBI
10 KJIACC
Kon IIpoBepsieMble NpeAMeTHBIE Pe3YJIbLTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl CpeIHEro
MpoBepPsIEMOro o01iero oopa3oBanusi
pe3yJbTara

1 CchopMHUPOBaHHOCTh 3HAHWH O MECTE U POJM OMOJOTMH B CHCTEME HAyYHOTrO 3HAHMS €CTECTBEHHBIX HayK,
B (DOPMHUPOBAaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa M HAYYHOTO MHPOBO33PEHUS; O BKIIAJE
POCCHHCKHMX ¥ 3apyOeXHBIX Y4EHBIX-OMOIOroB B pa3BUTHE OHONOTHMH; (YHKIMOHAJIHHOW I'PAMOTHOCTH 4Ye-
JIOBCKA JJId pCHICHUS )KU3HCHHBIX 3aJ1a4

2 YMeHue pacKpbiBaTh COAEPKAHUE OUOJOIMYECKUX TEPMUHOB M TOHSATHIA: JKW3Hb, KJIETKA, OPraHWU3M; MeTa-
6onmu3M (OOMEH BELIECTB W INPEBPAILEHUE DYHEPrHH), TOMEOCTa3 (CaMOpEeryIsiiys), YPOBHEBas OpraHu3alys
JKMBBIX CUCTEM, CAMOBOCIIPON3BEACHNEC (perO}lyKHHﬂ), HaCJICACTBCHHOCTb, ”3BMCHUYMBOCTH, POCT U pa3BUTHC

3 YMeHue uznarath OHOJIOrHYECKHe TeOpUH (KIIETOUHAast, XpOMOCOMHas, MyTaliuoHHas ), 3akonsbl (I'. Mennens, T.
Moprana, H./. BaBunoBa) u yuenus (o eHTpax MHOrooOpasus ¥ MPOUCXOXKACHHS KYJIbTYpHBIX pactenuid H.1.
BaBusioBa), onpeAessiTh IpaHHUIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

4 YMeHHe BnajieTh METOJaMM HAyYHOrO MO3HAHUS B Ouonoruu (HaOMIOJEHWE M ONMCAHHE JKHBBIX CHCTEM,
IPOLIECCOB U SBJICHHUN; OpraHu3anus U MpoBeAEeHUE OMOIOrNYECKOro SKCIEPUMEHTA, BBIIBUKCHHE TUIIOTE3bI;
BBIBJICHHE 3aBHCUMOCTH MEXKAY HCCIEAYEMbIMU BEIWYMHAMHU, OOBSCHEHUE IONYYEHHBIX PpE3ylbTaToB,
UCIIOIb30BaHHBIX HAYYHBIX MOHITUIH, TeOpUil U 3aKOHOB; YMEHHE JI€TaTh BbIBOJIbI HA OCHOBAHUH IOJYYEHHBIX
pe3yabTaToB)

5 YMeHUe BBIICNATH CYIIECTBEHHbIE MPU3HAKH BHPYCOB, KIETOK NPOKAPHOT M IYKapUOT, ONHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPTaHU3MOB; OCOOCHHOCTH IPOLIECCOB OOMEHa BELIECTB U MPEBPAILEHUS SHEPIHU B KIIETKE,
¢oTocuHTe3a, IIIACTHYECKOr0 U SHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MUT03a, Meiio3a, OIUIOZOTBOPEHHS,
Pa3MHOXKECHUsI, ”HIMBUIYAJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOI€HE3)

6 YMeHHe NPHUMEHATh HONyYeHHBIE 3HAHHWSA U1 OOBSICHEHHs OHMONOTHYECKUX IPOLECCOB W SIBICHUH, IJIA
NPUHATUS TIPAKTHYECKHX DPEIICHUH B MOBCEIHEBHOM XHM3HM B IENsAX OOecCredeHus: Oe30MacHOCTU CBOETO
3I0POBBSI M 37I0POBbS OKPYXKAIOIINX JIIOAEH, COOMIONEHUsT HOPM TPaMOTHOTO MOBEINEHHS B OKpYyKaromei
MPUPOHOH cpeze; MOHNMAaHHe HeOOXOIMMOCTH HCIOIB30BAHUS IOCTH)KEHUH COBPEMEHHOH OHOIOruM U OHo-
TEXHOJIOTHH TSl pallMOHAIBHOTO IPUPOAONOIB30BAHMS

7 YMeHue pemaTh 3IeMEHTapHbIe TeHETHUECKHE 3a7aul Ha MOHO- U JTUTHOPHUIHOE CKPEIIMBaHUE, CLEIUIEHHOE
HacJIeJOBaHNE; COCTaBIIATh CXEMbl MOHOIHOPUAHOTO CKPEIINBAHMS AT MIPEICKa3aHus HACleI0BaHNA MPU3HA-
KOB Y OPTaHH3MOB

8 YMeHre BHIIOTHATE Ja00opaTopHBIE M MpaKTHYecKhe paboThI, COOMIOAATh MpaBwWia MpH padoTe ¢ yIeOHBIM
1 1a0OpPaTOPHBIM 000PYIOBAaHHEM

9 YMeHHe KpUTHYECKH OIEHMBATh W MHTEPIPETUPOBATh MH(OPMALMIO OMOJIOTHYECKOTO CONEpPKAHUS, BKIIIO-
YarOIIyI0 TICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHbIX NCTOYHUKOB (CMU, HaydHO-IOMYNIApHBIE MAaTEPHUAIbI); STH-
YECKHE ACTIEKTHl COBPEMEHHBIX MCCIIEAOBAHUI B OMOJIOTHH, MEIUINHE, ONOTEXHOIOT U

10 YMeHne co3gaBaTh COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHNMs, 00001ast OHOIOTHIecKyI0 HH()OpMAIIHIO
13 HECKOJBKUX MCTOUYHUKOB, TPAMOTHO MCIIOIbh30BaTh NOHIATHIHbIN anmapaTt OHOIOTHU

11 KUIACC
Kon IIpoBepsieMble MpeaAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMbI CpeIHEero
NMpoBepPsIEMOro 001ero odpazoBaHus
pe3yjabTara

1 CchopMHpOBaHHOCTE 3HAHWK O MeCTe W POJIM OMOJIOTMH B CHCTEME HAayJHOTO 3HAHHS E€CTECTBEHHBIX HAYK, B
(hOpMHPOBAHNH COBPEMEHHOH €CTECTBEHHO-HayYHOW KapTHHBI MHpPAa M HAy9HOI'O MHPOBO33PEHHS; O BKIAJE
POCCHICKMX U 3apyOeXHBIX YUEHBIX-OMOIOrOB B pa3BUTHE OWONOrWH; (DYHKIMOHAIBHOW T'PaMOTHOCTH
YeJI0BeKa ISl peIIeHNs] )KU3HEHHBIX 3a/1a4

2 YMeHHe packpbIBaTh COJEp)KaHHE OMOJIOTMYECKMX TEPMHHOB M TIOHATHH: BHJ, TOMYJsIOusi, TeHO(OHT,
SBOJIOLMS, ABWXKYIIME CHIbI ((haKTOphl) SBOJIOIMH, IMPUCIIOCOOJICHHOCTh OpPraHM3MOB, BHI000pa3oBaHHME,




9KOJIOTUYECKHE (PaKTOPbI, IKOCHCTEMA, MPOYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI, IIETTH MUTaHUsI, SKOJIOTUIeCcKast
mIpaMua, OuoreoreHos, ornochepa

YMeHnue uznaraTh Ouonormdeckne Teopud (dBoironnoHHas Teopus Y. JlapBuHA, CHHTETHYeCKas TEOpHS
SBOJIOLMM), 3aKOHBI W 3aKOHOMEpHOCTH (3aponsimeBoro cxoncrea K.M. Bapa, depemoBaHust TiIaBHBIX
HanpasiieHnit u myred sBomormu A.H. CeBeproBa, yueHust o 6uocdepe B.M. BepHanckoro), onpenensitsh
TpaHHMIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM

YMeHue BiajeTh METOAaMHM HAYJYHOTO TMO3HAHUS B OWoONOruu (HaONIONEHWE W OIMHCAHUE JKUBBIX CHCTEM,
MIPOIICCCOB U SIBJICHUIT, OPTaHU3AIMS U MPOBEICHUE OMOIIOTHIECKOr0 IKCIIEPHUMEHTA, BBIIBUKCHUE THITOTE3HI;
BBISIBJICHUC 3aBUCHMOCTH MKy UCCIICAYSMBIMH BEIMIMHAMH, O0BICHEHUE TIOTYICHHBIX PE3YIbTATOB, UCIIONh-
30BaHHBIX HAYYHBIX IOHATHIH, TCOPUH W 3aKOHOB;, YMEHHUE JIENaTh BBIBOJBl HAa OCHOBAaHUH TIONTYYCHHBIX
pe3yIBTaTOB)

YMeHue BBIIEIATh CYNIECTBEHHbBIE MPU3HAKUA CTPOCHUS OMOIOTMYECKUX OOBEKTOB: BHIOB, MOMYJIAIHUM, MPO-
JIYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOT'€OLICHO30B 1 3KOCKCTEM; OCOOCHHOCTH MPOIIECCOB HACIECTBEHHON
HU3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BUI000pA30BaHUs, MPHCIOCOOIEHHOCTH OPraHHU3MOB, ICHCTBUS
JKOJIOTHYECKMX (DAKTOPOB HA OpPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA JHEPrHM B JKOCHCTEMAX,
AQHTPOIOTEHHBIX M3MEHEHUI B 3KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOreOXHUMHYECKUX
ITUKJIOB B Onocdepe

YMeHHe TNPUMEHSTh TONYYeHHBbIC 3HAHHS sl OOBSICHEHHS OMONOrMYEeCKHX MPOIECCOB W SIBICHHH, s
OPHUHSITHST TIPAKTHYECKUX PEIICHHN B MOBCEJHEBHOW JXM3HH B LEMsX oOecrmedeHHs 0e30MacHOCTH CBOETO
3JI0POBBSI M 30POBbSI OKPYKAOIIUX JIIOJCH, COOMIOAEHUS HOPM IPaMOTHOTO IIOBEICHHS B OKpYXKaromieH
OPUPOIHOM cpelie; MOHUMAaHHEe HEOOXOAUMOCTH HCIONB30BaHHS JOCTHIKCHUH COBPEMEHHON OHOIOTHH st
paIMOHAILHOTO MPUPOIOMOIH30BAHHSI

YMeHue pemiath JIeMEeHTapHbIe OMOJOrHYecKHe 3aJaul, COCTABNIATh CXEMbl TIEPEHOCa BEIIECTB U SHEPTHH B
sKocucTeMax (IS TUTaHHs)

YMeHue BBITONHATH J1a00paTOpHBIE U MPAKTHYECKHE PabOThI, COOMIOAATh MPaBHia MpH paboTe ¢ y4eOHBIM U
J1200paTOpPHBIM 000pPY/IOBAaHHEM

YMeHHe KpPUTHYECKH OIIGHHBATh W UHTEPIPETUPOBATh HMH(POPMAIMIO OHOJOTHYECKOTO  COAEPIKAHUS,
BKJTIOYAIOIIYIO TICEB/IOHAYUHBIEC 3HAHUS U3 PA3NUYHBIX UCTOUHHKOB (CMMU, HaydHO-TIONYNSApHBIE MaTepHasbl);
paccMaTpuBaTh rJ100albHbIE YKOJIOTUUECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIIUIO

10

YMeHue co3aaBaTh COOCTBEHHbIE MTMCbBMEHHBIC M YCTHBIE COOOIIEHUS, 0000111ast OMOIOrHuecKyto HH(POPMAaIIUIO
M3 HECKOJIbKUX HCTOYHHUKOB, IPAMOTHO HCIIONB30BaTh MOHATHIHBIN armapar GHONIOruH

IMPOBEPAEMBIE 9JIEMEHTBI COIEP KAHUA

10 KJIACC
Kon IIpoBepsieMblii 31eMeHT coepKaAHN
1 Buonorus kak Hayka
1.1 Buonorus — Hayka o xuBo# npupoje. Ponb 6uonoruu B GOpMUPOBaHUH COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpA.
CucreMa OHOJIOTHUECKUX HAYK
1.2 Mertonsl MO3HAHHS KHUBOW NpHPOAB! (HAONIOAEHHE, SKCIICPHMEHT, ONUCAHHE, M3MEPEHHe, KIacCU(pUKaLus,
MOJICJIMPOBAHKE, CTATUCTHYECKAss 00pabOTKa JAHHBIX)
2 JKuBble CHCTEMBI U X OPTaHU3ALIMS
2.1 JKuBbie cucremsl (OHOCHCTEMBI) Kak peaMeT m3ydeHus ouonornn. CBoiicTBa OMOCHCTEM M X pa3HOooOpa3ne
2.2 YpOBHH OpraHM3alii OHOCHCTEM: MOJEKYISIPHO-TeHETHUECKUH, KIIETOYHBIH, OPTaHU3MEHHBIH, MOMYIIAIIHOHHO-
BUJIOBO#1, 9KOCHCTEMHBIH, OrochepHbIit
3 XYWMHYECKUH COCTaB U CTPOCHUE KIIETKU
3.1 XHUMHUYECKUH COCTAB KIETKU. XUMHUYECKHUE 3JIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Bona 1 MuHepanbHble
BemecTBa. PYHKIMHU BOJIBI M MUHEPATIBHBIX BELIECTB B KieTke. Ilomaepxanue ocMoTHuecKoro bananca
32 Benku. CoctaB u crpoeHne OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHMMBIE W 3aMEHHMEIC
AMHHOKHCIIOTHl. AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpBI OCITKOBOW MOJIEKYINBI (TIEpBUYHAs, BTOPUYHAS,
TPETUYHAS M YSTBEPTUIHAS CTPYKTYpa). XUMUIECKUE CBOMCTBA OenKkoB. bronormieckne yHKINN OEIKOB.
OepMmeHTHl — Ounonormueckwe Karamm3atopsl. CTpoeHune QepMeHTa: aKTUBHBIA IIGHTp, CyOcTpaTHas
cnemmduaaoctb. Kodepmentsl. Buramuapl. OTinuanst GepMEHTOB OT HEOPTaHIMYECKIX KAaTAJIN3aTOPOB
33 YrrneBompl: MoOHOcaxapuabl (TIIOKO3a, pubo3a © Je30KcMprO03a), aucaxapuisl (caxapos3a, JaKTo3a) H
nonrcaxapuasl (Kpaxmall, TIHKOTeH, [eJUTioN03a). bronornyeckne QyHKINM yrieBoaoB.
Jlummuner: Tpurnmnepuapl, crepouasl, (ochommnuasl. 'mapoduisHo-THAPOGOOHEIE CBOMcTBA. bronmornueckue
¢ynxmn munuaos. CpaBHEHHE YIIIEBOOB, OSJIKOB U JIMIHIOB KAK HCTOYHUKOB SHEPTUH
34 Hyxnennossre kucnotsl: JJHK n PHK. Hyxieotnsl — MOHOMEpBI HYKJICMHOBBIX KHCIOT. CTpoeHHE M QYHKIMH
JHK. Crpoenne n pynxmun PHK. AT®: crpoenne n pyHKIMHN
3.5 uTonorus — Hayka o knerke. Knerounas teopust. MeTobl H3y4eHUs KIETOK
3.6 Knerka kxak nenoctHast xxuBas cucrema. OOIye MpU3HaKy KIETOK: 3aMKHYTasi Hapy)KHast MeMOpaHa, MOJIEKYJIIbI
JHK kak reHeTHdeckuii anmapar, cucreMa CHHTe3a Oenka




3.7

Tunel KIETOK: dyKapHOTHYeCKass W mpokapuoTmdeckas. OcOOCHHOCTH CTPOCHUS TMPOKAPHOTHICCKOW KIIETKH.
Krerounas crenka 6akrepuii. CTpoeHHE 3YKapHOTHICCKOH KiieTkd. OCHOBHBIC OTIIMYHS PACTUTEIBHOM, )KHBOTHON
Y TpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KIIETOYHAs! CTeHKA, TTIMKOKAJMKC, nX (yHKuuH. [TnasmMaTraeckas memOpaHna,
e¢ cBodictBa u (QyHkmmu. Llurorutasma w e€ opraHounasl. OgHOMEMOpaHHBIE OpPTraHOWABI  KIIETKH:
sHnoma3Marraeckast cetb (OI1C), ammapat [ombmxu, nmusocoMbl. [lomyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHJPUH, IuacTussl. [IponcxokaeHne MUToXoHIpuii 1 ractu. Buasl mwiactua. HememOpaHHBIE OpraHOHIBI
KJIETKU: puOOCOMBI, KIIETOYHBIN IIEHTP, PECHUYKH, JKI'yTHKH. DYHKIMY OpraHOWJIOB KJIETKH. BritoueHus
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Snpo — perynsaTopHbIi 1eHTp KieTku. CTpoeHHUE sjpa: sSaepHas 000JI0uKa, KapuoInia3Ma, XpOMAaTHH, SPBIIIKO.
XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

>KI/I3H8Z[CHTCJ'H)HOCTB KJIICTKH

4.1

OOMeH BemiecTB, WM MeTabO0IM3M. ACCUMHIISIIUS (TIACTHYECKUIT OOMEH) M AMCCHMMWISINS (IHEPreTHUeCKUN
oOMeH) — JBe CTOPOHBl €IMHOro Iporecca Merabonu3Ma. Tumel oOMeHa BeIlecTB: aBTOTPOGHBIA H
reTepoTpodHBIN.

Posb hepMeHTOB B 0OMEHE BEIECTB M IIPEBPAIIEHUH YHEPTUH B KIIETKE

4.2

®dorocunre3. CBeroBast 1 TeMHOBasi (pa3bl oTocuHTe3a. Peakiu horocunTe3a. P GeKTHBHOCTH (HOTOCHHTE3A.
3navenue (HOTOCHHTE3A IS )KU3HU Ha 3emie. BiusHue ycinoBuii cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHHS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHH.

XeMmocuHTe3. XeMOCHHTE3UpYIOIINe OakTepuy. 3HaYeHHEe XeMOCHHTE3a JUIsl KU3HH Ha 3emiie

4.3

OHepreTnveckuii 0OMeH B KiieTke. PacierniieHre BelecTs, BhIISNCHNE U aKKyMYJIHPOBaHNUE SHEPTUH B KIIETKE.
Otanbl 3Heprerudeckoro ooMeHa. ['nmukonu3. Bpoxxenue u ero Bunsl. KucnoponHoe okucneHue, Wid KJIETOYHOE
JpixaHue. DPQeKTHBHOCTh SHEPreTHIEeCKoro oOMeHa

4.4

Peakin matpuuHoro cunresa. ['enernueckas unpopmaius u JJHK. Peanuzanus renernueckoil nHGpopMalyu B
Kierke. [ eHeTnyeckuit koa u ero cBoiictBa. Tpanckpumims — matpuunblii cuate3 PHK. TpaHcnsust — GnocunTes
6enka. Koguposanue aMmuHokucnoT. Pois pubocom B OnocuHTe3e Oeika

4.5

Heknerounbie ¢opmbl xu3HM — BHpychl. Mcropusi orkpbitust BupycoB (/.M. MBanoBckuit). OcobeHHOCTH
CTpOEHHSI U JKU3HEAEATEIbHOCTH BHpYcOB. bakrepuodaru. BonesHu pacTeHui, >KUBOTHBIX U YEIIOBEKa,
BbI3bIBa€Mble BHpycamu. Bupyc mmmyHozmedpunmra yenoBeka (BUY) — Bo3oynurens CITMa. Ilpodunakrrka
pacnpocTpaHeHHs] BUPYCHBIX 3a00J1eBaHHI

PazMHOKEHHE M HHIMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knero4Hslii IUKII, WK KU3HEHHBIA UK KieTku. MHTepdaza u murtos. [Ipomeccsl, mporekatoiie B UHTEpda3se.
Pernnukanus — peakuusi matpuuHoro cunte3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINM HA00p — KapHOTHIIL.
JIMIutoniHeId M TAIUIOUIHBIA XPOMOCOMHBIE HaOOpbl. XpoMaTuisl. LluTomornyeckne OCHOBBI Pa3MHOKEHHS
1 UHAWBULyaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne xinetkn — MuTo3. Craamm mwurtos3a. Ilporecchl, MPOUCXOMSLIME HAa pPa3HBIX CTAJUsIX MHUTO3a.
buonornueckuii CMbICI MUTO3a

5.2

@®opMBI pa3MHOKEHHUSI OPTaHM3MOB: Oecronoe M MonoBoe. Bumsl Gecronoro pasMHOXKEHHS: JeJeHHe HaaBoe,
MOYKOBAHHWE OJHO- © MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHME, BETETATHBHOE pa3MHOXKeHHe. MckyccTBeHHOe
KJIOHHPOBAHUE OPraHU3MOB, €T0 3HaUECHHE ISl CEJIEKIIUU

5.3

[onoBoe pa3MHOXKEHHUE, €ro OTIUYHUS OT OECIIOJIOTO.
Meito3. Cramum Mmeiiosa. IIporeccrl, mpoucxozsumie Ha craausx Meiio3za. IloBemeHme xpomocoMm B Meiiose.
Kpoccunrosep. bronorudeckuii cMpICT U 3HaUeHHE MeH03a
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I'amerorenes — nporecc 0Opa3oBaHus MMOJOBBIX KIETOK Y XKHUBOTHBIX. [10JIOBEIE jkee3bl: CEMEHHUKH M SHTIHUKH.
OO6pa3oBaHre U pa3BUTHE IOJOBBIX KJIETOK — TaMeT (CHepMaTO30H, SIMIIEKIETKA) — CIIepMaTOreHe3 M OOreHes.
Oco0eHHOCTH CTPOSHHSI AUIEKIIETOK U criepMmaro3onnoB. Ommogoropenne. Ilaprenorenes

5.5

WupuBunyansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOreHes). JTambl AMOPHOHATHHOTO
pa3BHUTHS y IIO3BOHOYHBIX KHUBOTHBIX: JPOOJICHHE, racTpyisilus, opraHoreHes. IloctaMOpruoHaIbHOE pa3BHUTHE.
THms! OCTIMOPHOHATIBHOIO PA3BUTHS: NIPSIMOE, HENPsIMOE (JIMYMHOYHOE). BiusHIe cpebl Ha pa3BUTHE OpraHH3-
MOB; (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pasButue pacreHuid. OHTOreHe3 [IBETKOBOTO PACTEHHUS: CTPOSHUE CEMEHH, CTaJlH Pa3BHTHS

HacnencTtBeHHOCTD M M3MEHUYHBOCTH OpraHnu3MOB

6.1

[Ipenmer u 3amaun TeHeTWKU. VcTopus pa3BUTHS TEHETHKH. BKIaa pPOCCHICKHAX W 3apYyOSKHBIX YYEHBIX B
pa3BUTHE TEHETHUKH. MeTO/bI TeHETHKH (THOPUA0IOrHIECKUH, IATOr€HETHIECKUH, MOJIEKYIIIPHO-TE€HETHIECKHH).
OcHOBHBIE TeHETHIECKHUE MOHATHA. | eHeTHIecKasi CHMBOJIMKA, HCTIONb3yeMasl B CXeMaxX CKPEIINBaHNUI

6.2

3aKOHOMEPHOCTH HaCJEIOBaHUA IPH3HAKOB, yCTaHOBIEHHBbIE . MeHnenmeM. MOHOTMOPUIHOE CKpEIMBaHUE.
3aKkoH eqHO00pa3ns THOPUIOB MIEpBOro OKoNeH M. [IpaBrmino moMuHIPOBaHNMS. 3aKOH PacIICIUICHUS TPU3HAKOB.
I'nmoresa unctoTsl ramer. [1oMHOE U HETIOTHOE TOMUHUPOBAHHUE.

JurnOpunHoe ckpemuBaHWE. 3aKOH HE3aBHCHMOTO HAcJEOBaHMS TNPH3HAKOB. LIUTOT€HETHYECKHE OCHOBBI
JUTHOPUIIHOTO CKpELIMBaHUs. AHAIN3NpYIOIIee cKpenuBanue. Mcroap30BaHne aHaTM3UPYIOIIETro CKPEIBAaHNS
JUISL OTIpeIeNICHNs] TEHOTUIIA 0COOH

6.3

CL[GHJ'IGHHOG HACJICAOBAHNEC ITPU3HAKOB. Pa6ora T. MopraHa 0 CHUCTINICHHOMY HACJICJOBAHUTIO I'CHOB. HapyHICHI/IC
CICIUVICHUA I'CHOB B PE3YJIbTATC KPOCCUHI'OBEPA. XpOMOCOMHafI TCOpHsS HACJICACTBCHHOCTH. T'enernaeckue KapThbl.
T'enetnka momna. XpOMOCOMHOC OMnpcaACICHUE I0J1a. AyTOCOMLI U TOJIOBBIC XPOMOCOMBI. T'omoramerssie u
T'CTCPOraMCTHBLIC OPTaHU3MBI. HaCJ’Ie,Z[OBaHI/IC IMPU3HAKOB, CIICINICHHBIX C IIOJIOM




6.4

M3meHunBOCTD. BI/I)II)I U3MCHYMBOCTH: HCHACJIICACTBCHHAA M HACJICACTBCHHAA. Poms Cpeabl B HeHaCHeZ[CTBEHHOfI
HU3MCHYMBOCTH. XapaKTepI/ICTI/IKa MO,HI/I(I)I/IKa[II/IOHHOI\/'I HN3MCHYHUBOCTH. BapI/IaIII/IOHHHﬁ pdaa U BapuallMOHHas
KpuBas. HopMa pCaKuu Mpru3HaKa. KonmuecTBeHHBIE 1 KAUSCTBECHHEIC IMPU3HAKHU U UX HOPpMaA pCaKInuu. CsolicTBa
MOZ[H(l)HKaHHOHHOﬁ N3MCHYMBOCTH

6.5

HacnencTBennas, Wian T'e€HOTUIIMYECKAs, M3MEHUYMBOCTH. KOMOHMHATHBHAS W3MEHYHMBOCTL. Mel03 M IOJOBOM
MpoIiecC — OCHOBa KOMOWHATHBHOM M3MEHYMBOCTHA. MyTalMoOHHAs W3MEHUMBOCTh. Kiaccudukamus myTamuii:
TCHHBIE XPOMOCOMHBIC, TCHOMHBIC. YacToTa M MPUYHUHBI MyTaIuii. MyTtareHHbIe (DaKTOPBL. 3aKOH TOMOJIOTMICCKUX
pAIOB B HacneAcTBeHHOM u3menunBocTy H.M. BaBunosa

6.6

lenetnka denoBeka. Kapuworunm denoBeka. OCHOBHBIE METONBI TECHETHKH 4YEJIOBEKA: TEHEATOrMUYCCKHIA,
OJTU3HEIIOBBIN, ITUTOrCHETUICCKHUNA, OMOXUMHUYCCKUH, MOJCKYIIIpHO-TeHeTHnYeckuid. COBpeMEHHOE OIpe/IelicHIe
TEHOTHIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM uuciie ¢ nomoisto [11[P-ananu3a. Hacnen-
CTBCHHBIC 3a00JICBaHUS 4YEJOBEKA: TCHHBIC OOJIC3HW, OOJIC3HU C HACIICACTBEHHOH MPEAPacioioKEHHOCTHIO,
XpoMOCOMHBIe Oone3Hn. CoMaTHUYeCKHe W TEHEpaTHBHBIC MyTallud. [IpWHITUIBI 3I0pOBOrO 00pasa >KHU3HHU,
JUATHOCTHKY, TPO(QHUIAKTHKHA U JICUCHUS TCHETHUECKUX Oose3Hel. MeanKo-TeHeTHUeCKOe KOHCYJILTHPOBAHHUE.
3HaueHHEe METUIIMHCKOM TCHETUKH B MPEIOTBPAIICHUN U JICUYCHHH TCHETHUCCKUX 3a00JICBaHUH YelIOBeKa

Ceneknus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexiusi Kak HayKa W TpoIecc. 3apoXAeHHEe CeNeKIMu U qoMecTukanus. Yuenue H.M. BaBunoBa o neHtpax
MIPOMCXOXKICHUS U MHOT000pa3ust KyJIbTYPHBIX pacTeHUi. L[eHTphI MPOMCXOMXKICHUS TOMAITHAX KUBOTHBIX. COpT,
opoJia, MTaMM

7.2

CoBpeMeHHbIE METOBI CeNEKIMA. MaccoBbIH U MHIUBHIYaIbHBII OTOOPBI B CENEKINH PACTCHUH W >KUBOTHBIX.
OueHka skcrepbepa. biuskoponcTBeHHOe ckpermmBaHue — MHOpUAUHT. Yucras nauHus. CKpelMBaHUE YHCTHIX
nmuaui. [ereposuc, winn rubOpunHast cuna. HepoacTBeHHoe ckpemmBanHue — ayropununr. OtnanéHHas rHOpH-
Ju3anus ¥ €€ yenexu. MIckycCTBEHHBIM MyTareHes3 U NoJly4eHHe IOIUILUIONI0B. JJOCTKEHNUS CEJIEKIIMU PACTEHUH,
JKUBOTHBIX U MUKPOOPraHU3MOB

7.3

BroTeXHOMOrus KaKk OTpacib MPOM3BOACTBA. ['eHHas MHXKEHEepHs. DTambl co3maHus pekomOuHantHou JIHK u
TpaHCTeHHBIX opraHu3MoB. Kierounas wmxenepus. Kietounele KynbTypbl. MHUKpPOKIOHAJIbHOE pa3MHOXKEHHE
pactenmii. KiioHupoBaHHe BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITH-
yeckue npodseMbl. MO — reHeTrndeckn MOTU(PUIIMPOBAHHBIC OPraHU3MBI

11 KJIACC

Kox

IIpoBepsieMblii 21eMeHT coeP:KAHUS

1

DBOIIIOIMOHHAS OHOIOTHS

1.1

OBOIIOLMOHHAS TEOPHS U €€ MECTO B OHOJIOTHH.

CBumerenbcTBa  JBOMIOLMH.  [laJieoHTONOrMYeckue:  MOCIENOBATENbHOCTH  IOSABJICHHS  BHIOB B
TMAJICOHTOJIOTMYECKOM JIETOIKCH, TepexoiHbie popMbl. bruoreorpaduueckue: cXxoacTBo U paznuune GpayH u Giop
MaTepUKOB M OCTPOBOB. DMOPHOIOIHYECKUE: CXOICTBA U Pa3iuyus SMOPHOHOB Pa3HBIX BHIOB IT03BOHOYHBIX.
CpaBHHTENEHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTMYHBle, pPYIHUMEHTApHBIC OpraHbl, AaTaBU3MBL
MonekynspHO-OHOXUMHIECKHE: CXOACTBO MEXaHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX META0ONMYECKHX ITyTeH
Y BCEX OPTraHU3MOB

1.2

OpomonmonHas teopust Y. Hapsuna. [Ipeamnocsuiky BOSHUKHOBEHHS JapBUHI3MA. [IBIKYIIHE CHIIBI SBOJIOIIA
BHUIOB 110 [lapBuHY (M30BITOYHOE PA3MHOKEHHUE TIPH OTPAHIMYEHHOCTH PECYPCOB, HEOTIPEAeNEHHAS H3MEHINBOCTD,
0opb0a 3a cymiecTBOBaHHUE, ECTECTBEHHBIA 0TOOD)

1.3

CunTternueckas Teopus 3Bomonun (CTO) u ocHOBHEIE €€ monoxkeHws. MUKpo3Boronwys. [Tomymsmst kak eqnHuIa
BHJIA U 3BOIIOLHAN

1.4

HBwkynme cwibl ((akTopbl) 3BONIONWH BUIOB B Tpupone. MYyTalMoOHHBIA TMpomecc W KOMOWHATHBHAS
M3MEHYHUBOCTE. [lomynsimnoHHBIE BONMHBI W Apeiid reHoB. M3omsamms w mwurpanus. EctecTBeHHBI 0TOOpD —
HATIPaBIISIOMKH (hakTop 3BOMIOIIH. DOPMEI €CTECTBEHHOTO 0TOOPA.

[IpucriocoGeHHOCT, OpPTraHW3MOB Kak pe3yiabTaT dBomonud. [Ipumepsl mpucrnocoOieHnH y OpraHn3MOB.
ApoMopd03bI 1 HAMOATANITALINH.

Bung wu BumooOpasoBamme. Kpurepmm Buma. OcHOBHBIE (GOpPMBI BHI000pa3OBaHUS: TeorpaduaecKoe,
9KOJIOTHYECKOe

1.5

Maxkpoapomroriust. @opMbel  3BOMIONMH:  (QUIIETHYECKAs, IUBEPTCHTHAs, KOHBEPIeHTHAs, TapaluleTbHasL
HeoOpaTUMOCTb SBOIOINH

BosaukHoBeHME M PA3BUTHUC )KU3HU HA 3emie

2.1

JloHay4HBIC TPENCTAaBICHUS O 3apOXKICHWU JKW3HW. HaydHbIe THITOTE3hl BO3HHKHOBEHUS JKH3HH Ha 3eMire:
abuWoreHes ¥ TAaHCHEPMUS. XUMHUYECKAas O3BONIONKA. JKCIIEPHMEHTAIBHOE TOATBEPKICHHE XHUMHUYECKOH
sBomoIy. HagansHble STansl ononorudeckoit spomronnu. ['nmoreza PHK-mupa. [lepBbie KIIETKH U HX YBOITFOIIHS.
DOpMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB




2.2 PazButue xxu3nu Ha 3emiie mo spam u nepuogam. Kartapxeil. Apxeiickas u mpotepo3oiickas 3pbl. [laneozoiickas
9pa U e€ MepHoIbl: KEeMOPHWCKHUHA, OpJOBHKCKUM, CHITYpPUHCKHUH, AEBOHCKHH, KaMEHHOYTOJNbHBIH, MEPMCKHUIL.
Meso30¥ickas 3pa U €€ IepHOJIbl: TPUACOBBIH, IOPCKUI, METOBOM.

Kaitno3zoiickast 3pa u €€ nepuonbl: NajJeoreHoBbIA, HEOT€HOBBIN, AHTPOIIOTEHOBBIA. XapaKTepUCTHKa KIUMaTa U
Te0JIOTMYECKUX IporieccoB. OCHOBHBIE 3TAIbl 3BOJIOIMN PACTHTENILHOTO M XMBOTHOTO MHpa. ApoMop¢o3bl y
pacTeHuil U )kUBOTHBIX. IlosBIeHNe, paclBeT ¥ BEBIMUPAHUE TPYII KHUBBIX OPTaHU3MOB

2.3 Cucrema OPraHn4CCKOro Mupa Kak OTpa>xCHUEC 5BOJJIIOINH. (OCHOBHEIE CHCTEMATHUICCKHE T'pynIibl OpTraHU3MOB

24 OBomonys yenoBeka. AHTPONONOrys Kak Hayka. Pa3sButue mpeactaBieHnit o NpoUCX OKICHNUH YeTI0BeKa. MeTozb!
n3ydeHus aHTpornorenesza. CXonCcTBa U pa3IMuus YeJI0BeKa U AKHUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIOBeKa.
Hewxymue cuibl (dakTopsl) aHTpororeHesa. HacnencTBeHHass HM3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO1iecTBEHHBIH 00pa3 )KU3HH, M3TOTOBJICHHE OPYIIUI TPy/a, MBIIIICHHE, peub

2.5 OCHOBHBIE CTaJJMM U BETBH BOJIIOIMU YEIOBEKA: aBCTPATONUTEKH, YeloBeK yMenblid, YeToBeK MPsIMOX OISIIHT,
YenoBek HeaHaepTaabckuil, YemoBek pa3ymHblil. Haxoiku HCKOMAeMbIX OCTAHKOB, BPEMs CYIECTBOBAaHHUS,
00J1aCTh pacpocTpaHeHusi, 00bEM TOIOBHOIO M0O3ra, 00pa3 KU3HH, OPYAHsI

2.6 UYenoBeueckne packl. OCHOBHBIE OOJbIIME pachl: e€BporeouaHas (eBpasuiickasi), HErpo-aBCTpaIOWAHAs
(9KBaToOpuanbHast), MOHIOJIOMIHAs (a3UMATCKO-aMepHKaHCKast). UepThl NPUCIIOCOOJIEHHOCTH NpeICTaBUTENEH
YeJIOBEYECKHX pac K YCJIOBUsIM cyliecTBoBanus. EnuHcTBO yenoBeueckux pac. Kpurrka pacuzma

3 OpraHu3Mbl U OKpyXarolias cpefa

3.1 DKOJIOTUSl KaK HayKa. 3aJaud W pasJieNibl dKOJIOTHHU. MEeTOobl AKOMOTUYECKUX HCCIIEOBaHUM. DKOIOTHYECKOe
MHUPOBO33PEHUE. Cpensr obuTaHusA OpPraHU3MOB: BOJTHAS, HA3EeMHO-BO3/TyIITHAS, MOYBCHHAS,
BHYTPHOpPTaHU3MEHHAs

32 Okonoruueckue (akTopel. Kinaccupukarms 3KOTOrMYeCKHX (AKTOPOB: aOHOTHYECCKHE, OWOTHUYCCKUE U
aHTpornoreHHble. JlelicTBUE IKOJIOrn4ecKiX PakTOPOB Ha OPraHU3MBI

33 Abuornueckre (akTopbl: CBET, TeMIeparypa, BiaxHocTb. doronepuoansM. [IpucrnocobiieHns OpraHu3MOB K
JIeWCTBHIO aOMOTHYECKUX (hakTopoB. bronornyeckne puTMbl

34 buornyeckue ¢axropbl. Buiapl OHOTHYECKMX B3aMMOJAEHCTBUIA: KOHKYPEHLMS, XHIHHYECTBO, Mapa3sHTH3M,

MYTyaJii3M, KOMMEHCaIN3M (HaxJeOHMYEeCTBO, KBapTHPAHTCTBO), aMEHCaJIM3M, HEWTpalu3M. 3HauyeHHe
OMOTUYECKHUX B3aMMOJICHCTBUH JUIsl CYLIIECTBOBAHHSI OPIraHU3MOB B IPHPOJIHBIX COOOIIECTBAX

35 SKOHOFI/I‘ICCKI/IC XapaKTCPUCTUKH HOHyJ'IHLH/II/I. OCHOBHI)IG I10Ka3aTeiin l'[Ol'IyJ'[S[III/IHZ YHUCJIICHHOCTb, IINIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTrpanysi. IMHAMKKa YUCIICHHOCTH MOMYJISIIUY U e€ perylsius

4. Coo0l111eCTBa ¥ IKOJIOTHYECKHE CUCTEMBI

4.1 Coo01iecTBo OpraHu3zmMoB — OuorieHo3. CTpyKTypbl OMOLIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAs, TPOpHUYECKas
(nmmieBas). Bumpl-gomuHanTel. CBA3M B OHOIICHO3€

4.2 Dkonorudeckue cuctembl (dKocuctembl). [loHstue 00 o3KocucTemMe W OuoreoreHoze. DyHKIMOHANbHbIE

KOMITOHEHTBI 3KOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, pelyLeHTbl. KpyroBopor BelecTB M MOTOK 3HEPTHU B
sKocucteme. Tpoduyeckue (IHIIEBBIE) YPOBHH 3KocucTeMbl. [InmieBwle nenmu u cetd. OCHOBHBIC MOKa3aTeNH
9KOCHCTEMBI: OHoMacca, NPOAYKLHA. OKOJIOTHYECKHE IHPaMHIbL: MPOAYKLHH, YHUCISHHOCTH, OHOMAaccChl.
CBOHCTBa PKOCHCTEM: YCTOMYMBOCTD, caMoperyisinusi, pasputue. Cykieccust

4.3 [Ipupomnbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMa XBOIHOTO MJIH LIHPOKOIMCTBEHHOTO JIeca.
AHTPOIIOT€HHBIE YKOCHCTEMBI. ATPOIKOCHCTEMEBL. Y pOodkocucTeMsbl. bronornaeckoe u Xo3siicTBEHHOE 3HaYCHHE
arpoIKOCHUCTEM U YpOOIKOCHCTEM.

BuopasHoobpasue kak akTop ycToiunBocTH 3kocucTeM. CoxpaHeHHe OMOIOrHIeCKOro pa3HooOpasus Ha 3emie

4.4 VYuenne B.U. Beprajackoro o 6uocdepe. I'panuiisl, coctaB u ctpykrypa 6uocdepsl. JKnuBoe BELIECTBO U €ro
¢yuximu. OcobenHocTu 6uocdepsl Kak rodanbHON IKOCHCTeMBbl. J[MHAMUYECKoe paBHOBECHE U 00paTHasl CBS3b
B Ouoctepe. KpyroBopoThl BEIIECTB M OMOr€OXUMHYECKUE IIMKIIBI 3JIEMEHTOB (yriiepoja, a3ora). 30HAIbHOCTh
6uocdepsl. OCHOBHBIE OHOMBI CYIIIN

4.5 YenoseuectBo B Onochepe 3emiu. AHTPOINOreHHbIE M3MEHEHUs B Ouocdepe. ['nobajbHbIE DKOIOTHUECKHE
TPOOIEMEI.

OcHOBa palMOHAJBHOTO YNpaBJIeHUS IPHPOIHBIMU PECYpCcaMy M MX HCHONb30BaHUE. [IOCTIKEHUS OUONOrHU U
OXpaHa MPUPOAEI

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., PybnioB A.M. u ap.; [lon penakiueit [laceunuka
B.B. AkunonepHoe o6miectBo «M3aarenspctBo «lIpocBemienne

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., PybnioB A.M. u ap.; [lox penakiueit [laceunuka
B.B. AkunonepHoe o6miectBo «M3aarenscTBo «IIpocBemenne»

METOAUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

Mertoanueckue nocobus no cepuu "Jlunus YMK B. B. Ilaceunuka. buosnorus



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomnexuus LIOP. Ilpeamernas komtekuust «buonorusp» http://school-collection.edu.ru/collection
I"azera «buomnorus» u caift st yuuteneit «5 uny Ha ypok 6uonorum» http://bio.1september. ru
OTkpbIThIN KOJUTeK: buonorus 57 http://college.ru/biology

B nomomp yunrento 6uosnorun: odpasosarenbubiii caiit UECOH HI'TIY http://fns.nspu.ru/resurs/nat
BuemkonbHas skosorus. [Iporpamma «l1lkonbHast sxonoruueckas ”HULIMaTuBay http://www.eco.nw.ru
Bcest Guostorus: HaydHO-00pa3oBaTeIbHBIN OpTAI http:/Wwww.sbio.info

B nomous MouMm yueHukam: cailt yuurens ouonoruu A.Il. ITo3ansxosa http://www.biolog188.narod.ru
l'ocynapcrBennsiii [lapBuHoBCKHii My3el http://www darwin.museum.ru

JKuBble cymiecTBa: AIEKTPOHHAS WILTIOCTPUPOBAaHHAS SHIMKIoneAns http://www livt.net
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