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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3zpaboTke mporpamMMbl IO OMOJIOTUU TEOPETUUECKYIO OCHOBY ISl OTIPEICTICHUS
MOJIX0/I0B K (DOPMHUPOBAHUIO COJEpPKaHUsI yueOHOro mpenmera «buosorusy cocTaBuiIM:
koHuentyainbHpie mnojoxkeHus DOI'OC COO o B3auMoOOYCIOBJICHHOCTH —IIEJIeH,
COJIep>KaHUsl, Pe3yIbTaTOB 00yUEHHS U TPEOOBAHUN K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB,
MOJIOKEHUST 00 OOIUX IEAX W MPHUHIINIAX, XapaKTePU3YIOMNUX COBPEMEHHOE COCTOSHUE
CUCTEMBI CpeJTHero o0Iero oopasoBanus B Poccuiickoit deaepannu, a TaKKe MOJIOKCHUS
o crnenuduke OWONOTHHU, €€ 3HAYCHUW B TO3HAHUHU >KUBOW TPHUPOABI U OOECIIeUueHUN
CYIIECTBOBaHMUSl yejoBeYeckoro ooOmiectBa. (CoOrjacHO Ha3BaHHBIM  IOJIOKEHHUSIM,
OTpeIeJICHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI [0 OMOJIOTUU U €€ CTPYKTYypA.

[Iporpamma 1o Ouosioruu Ja€T MpeACTaBICHHE O IensaX, o0 o0Imel cTpareruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHsI, OOYyYarOUIUXCS CPEJACTBAMU Y4eOHOTO MpeaMera
«buonorusy, omnpenenser o00sS3aTeNbHOE TMPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacrpeneneHue 1o pasieinam U TeMaM, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS
y4eOHOTO Marepuaja ¢ y4ETOM MEXMPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3€H, JTOTUKU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarommXCs.

B mporpamme 1o OuoNIOTMHM Tak)Ke YYUTHIBAIOTCS TpPEeOOBaHUS K IUIAHUPYEMbIM
JUYHOCTHBIM,  METAlpEeJAMETHBIM H  TPEAMETHBIM  pe3yibTaTaM  oOydeHus B
(hopMUpPOBAaHUM OCHOBHBIX BHJIOB YYEOHO-MIO3HABATEIBHON JIESITEIBHOCTH/YUEOHBIX
NelcTBUM, 00yYaroIUXCs MO0 OCBOSHUIO COJICPKaHMs OMOJIOTMYECKOr0o 00pa30BaHMUsL.

B nporpamme no 6uonoruun (10—11 kiaccel, 6a30BbIi YPOBEHB) peann30BaH MPUHLIUIL
MPEEMCTBEHHOCTH B M3y4YCHUM OHMOJIOTHH, Oyarojapss 4emMy B HEH MpOCMaTpUBACTCS
HaMpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHMEM €CTECTBEHHO-
HAay4YHOTO MHPOBO33PEHHUS], IIEHHOCTHBIX OpHUEHTAIMH JUYHOCTH, 3KOJIOTHUYECKOTO
MBIIUICHUS, TIPEICTAaBICHUN O 3J0POBOM 00pa3e >KHU3HU U OCPEKHBIM OTHOIICHHUEM K
OKpyJKarolel mpupoaHor cpene. [loaTomy Hapsay ¢ uM3ydeHHEM OOIICOMOIOTMYSCKUX
TEOpUH, a TaKkKe 3HAHUW O CTPOEHUU MKUBBIX CHUCTEM pPA3HOrO0 paHra M CYIIHOCTHU
OCHOBHBIX TPOTEKAIONIMX B HUX TMPOIECCOB B MpPOTpaMMe IO OHOJIOTHH YACICHO
BHUMAHUE HCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOMN >KU3HH JJISl PEIICHUS
MPUKJIAHBIX 3a7a4, B TOM 4YHuCJE: MNPO(UIAKTUKU HACIEJACTBEHHBIX 3a00JieBaHUMN
YeJIOoBeKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAaHMS HKOJOTHUECKHU
11e71IeCO00pa3HOTO TIOBEJICHUS B OKpY)KAlOUIed MNPUPOJHON cpeje, aHaiu3a BIUSHUS
XO3IMCTBEHHON JEATEIbHOCTH YeJIOBeKa Ha COCTOSIHUE MPUPOIHBIX U HCKYCCTBEHHBIX
AKOCHUCTEM. YCHUJICHHE BHUMaHUs K TMPUKIAIHOW HAIpPaBJIEHHOCTH Y4eOHOro MIpeaMmeTa
«buosorus» MNPOJUKTOBAHO HEOOXOIUMOCTHIO O00€CTCYEHUsI YCIOBUU [JIsI pelIeHUs
OIHOM W3 aKTyaJlbHBIX 3a7ad UIKOJBHOTO OHOJIOTMYECKOro O00pa3oBaHUs, KOTOpas
npeamnonaraet (HOpMHUPOBaHHE Yy OOYYAIOMUXCS CIIOCOOHOCTH aJalTHPOBATHCA K
M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpeaHero o6mero oopa3oBaHus 3aHMMAeT BaxkHOe MecTo. OHa
obOecrieunBaeT (popMupoBaHHE Yy OOYYAIONIUXCS TPEICTABICHUA O HAYyYHOW KapTHUHE
MUpa, paciIupsieT U 0000IaeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMUNTEIBHBIX MPU3HAKAX
— YPOBHEBOW OpraHU3allMy U 3BOJIFOIUU, CO3AAET YCIOBUS JJIs: MO3HAHUS 3aKOHOB KUBOU



mpUpPOALl, (GopMUPOBAHUS (PYHKIIMOHAIBHOW T'PaAaMOTHOCTH, HABBIKOB 370POBOTO U
O6e3omacHOro 00pasza KHW3HHM, SKOJOTUYECKOTO MBINIJICHUS, [IEHHOCTHOTO OTHOIICHHS K
KUBOU NPUPOJE U YEIIOBEKY.

bonpmoe 3HadeHme OWOMOTHS HMMEET TaKXKe [JIs PEIICHUS BOCIMUTATEIBHBIX U
Pa3BUBAIOIIMX 3aJlay CPEJHEro OOIIero 00pa3oBaHUSs, COLMAIMU3AIMU OO0YyYarOIIUXCS.
N3yuyenue Ouosioruu oOecreuynmBaeT YCIOBHUS IJii (OPMUPOBAHUS HMHTEIJICKTYyaJIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(POPMALIMOHHBIX HABBIKOB, OACTETUYECKOM  KYJIbTYPHI,
CIIOCOOCTBYET MHTETpalii OWOJIOTHYECKUX 3HAHUM C MPEACTABICHUSIMU W3 JIPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU U Teorpaduu. HazBaHHbIE MONOKEHUS
0 MpeHA3HAYCHUHU y4eOHOTO IIpeaMeTa « bBHonorusy cocTaBuiIM OCHOBY JIJIsl ONpEIeTICHUS
MOJAXOJ0B K OTOOPY W CTPYKTYpHPOBAHHUIO €ro COJEp)KaHWS, IPEACTABICHHOTO B
nporpamMme 1o OMOJIOTHH.

OT6op coxaepxkanusi ydyeOHOro mnpenmera «buosorus» Ha 0a30BOM YpOBHE
OCYILECTBJIEH € MO3UIMKN KYJIbTYpOCOOOPA3HOro MOAXO0J]la, B COOTBETCTBUU C KOTOPBHIM
oOy4aroruecs: JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIC J1s (popMupoBaHus oOmei
KYJBTYPBI, OTIPEICIAIONTNE aIeKBATHOE MTOBEJACHUE YEIOBEKA B OKPYIKAIOIICH TIPUPOTHON
cpelne, BOCTpeOOBaHHBIE B MOBCEIHEBHOW JKM3HU U NIPAKTUUYECKOHN JiearenbHOCTH. Ocoboe
MECTO B AITOM CHCTEME 3HAHUW 3aHUMAIOT JJIEMEHTHI COJIEP’KaHUS, KOTOpBIE CIy>KaT
OCHOBOM 71 (hOpMUpPOBAHMS TPEACTABICHUNM O COBPEMEHHON €CTEeCTBEHHO-HAy4YHOU
KapTWHE MUpPA U IIEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKkTypupOBaHUE COJEpKaHMs y4eOHOro Marepuayia B IpOrpaMme IO OUOJIOTHH
OCYIIECTBJICHO C YYETOM TNPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYMUTEIHHBIX
OCOOCHHOCTSIX >KUBOM MPUPOJBI, O €€ YypOBHEBOM OpraHu3aluv U HBOJOIMU. B
COOTBETCTBHM C OTHM B CTPYKType YyudeOHOro mpeamera «buosorwsy BBIICICHBI
CIemyIoNe CcojaepKaTeabHble JMHUU: «buomorns kak Hayka. MeETOIbl HAyYHOTO
no3HaHus», «Kietka kak Ouonorumyeckass cucrema», «OpraHusMm Kak Ouojoruyeckas
cucrema», «CucremMa W MHOrooOpasue OpPraHMYECKOro MHUpa», «IBOJIOIUS KUBOU
MIPUPOBDY, « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTI.

Lens u3ydenns yuebHoro npeamera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHHE
O0OyJaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATHLHOW OpraHU3allid KUBBIX CUCTEM
pPa3HOTO paHra W TNPHOOPETCHHE yMEHWH HCIOIh30BaTh 3TH 3HAHUS I TPAMOTHBIX
JICUCTBUN B OTHOIICHUH OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX
mpo0em.

JlocTibkeHue 1enu u3ydeHus yuyeOHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE
oOecrieunBaeTCs peIieHNEM CICIYIONTUX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHKCS CUCTEMbI 3HAHUH O OWOJIOTMYECKUX TEOPHSIX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3aX, IMpaBUiiaX, CIYKallMX OCHOBOM  Jid
(GbopMHUpOBaHUS TIPEACTABICHUNA O ECTECTBEHHO-HAyYHOW KapTHHE MHUpa, O METoAax
HAY4YHOT'O MO3HAHUS, CTPOCHUH, MHOTO00Opa3uu U OCOOCHHOCTSAX >KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3alliy, BBIJAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH,
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(dopMupoBaHre y 00y4aronMXcs MO3HABATENbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTE B Mpollecce aHalvM3a AAHHBIX O MYTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX
B3IJISI0B, UICH U TIOJXOJ0B K U3yUEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIlHH;

CTaHOBJICHHE Yy OOydYarommxcsi oOImell KylbTypbl, (YHKIHMOHAIHHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATDH U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO MUPA KUBOU MPUPOIBI
Ha OCHOBAHWMHM 3HAHUU U OIBITA, MOJYYEHHBIX MTPU U3YYCHUHN OUOJIOTHH;

dbopmupoBaHre y 00y4arOMINXCsl YMEHUN WIUTIOCTPUPOBATH 3HAUEHUE OMOJOTUYECKUX
3HAHUI B MPAKTUYECKOMN NIEATEbHOCTH YEIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUITUMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCITUTaHUE YOEXKJIEHHOCTH B BO3MOYKHOCTH TMO3HAHHUS YEJIOBEKOM >KHBOU MPUPOIbI,
HEOOXOAMMOCTH O€peXKHOr0 OTHOLIEHUS K HEW, COONIIOJCHMS STUYECKUX HOPM MpHU
MPOBEICHNH OMOJIOTUYECKUX UCCIIEIOBAaHUM;

OCO3HAHWE IIEHHOCTH OHWOJOTMYECKMX 3HAHWW [  TOBBIIMICHUS  YPOBHS
HKOJIOTHYECKOM KYIbTYpPHI, A7 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHHUI B TIOBCETHEBHOW YKM3HU IS OIICHKH
MOCITIEACTBHI CBOCH NIEATEIHHOCTH MO0 OTHOIIIEHHUIO K OKPYKAIOMIEH cpezie, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHUE Mep PO(UIAKTUKN 3a00JI€BaHUM.

B cucreme cpennero oobumiero ob6paszoBanusi «buonorusi», nsydaemas Ha 0a30BOM
YPOBHE, SBJSIETCS 00513aTEIbHBIM YU€OHBIM MPEAMETOM, BXOJSAIIMM B COCTAaB MPEAMETHON
o0nactu «EcTecTBEeHHO-HAayUHbIE TPEAMETHD.

Jist m3ydenus: Ouonorud Ha 0a30BOM YPOBHE CpeaHEro oOiero oOpa3oBaHUs
orBonutcsa 68 wacoB: B 10 kmacce — 34 yaca (1 gac B Hepeno), B 11 kmacce — 34 ygaca (1
4ac B HEJETIO).

COAEPKXAHUE OBYUYEHUSA 10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMU ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMU
€CTEeCTBEHHBIMU HayKamH, punocodueit, STUKOM, SCTeTUKON U rpaBoM. Poibs Ouosoruu B
(hopMUpPOBaHUM COBPEMEHHON HAyYHOUW KapTHUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK.

Meronpl TO3HAHUS JKUBOW TPUPOABI (HAONIOACHHUE, DKCIEPUMEHT, OIHMCAHHE,
U3MepeHue, Kiaccuukaiys, MoACIUPOBAHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, /. Yorcon u @. Kpuk.

Tabmuier 1 cxeMbl: «MeTo bl MO3HAHUS JKHBOM IIPUPOIBI.

JlaGopaTopHble 1 NpaKTUYeCKUE padoThI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3IWYHBIX METOJOB MPU H3yUYECHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMS.

Xusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouosioruu. OTInYue KUBBIX
CUCTEM OT HEOPTAHUYECKOW MPUPOJIBI.

CpoiicTBa OuocucTeM M HX pazHOoOOpa3ue. YPOBHM OpraHu3alud OUOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBINW, MMOMYJSIUOHHO-BUIOBOU,
HKOCUCTEMHBIH (OMOTEOLIEHOTHUECKU), ONOCEPHBIIA.



JlemoHcTpanuu:

Tabmuupl n cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU OpraHU3alWU KUBOU
PUPOABD.

Oo6opynoBanwue: Mojens MoJsiekyisl JJHK.

Tema 3. XumMmn4yeckuii COCTaB U CTPOEHHUE KJIETKH.

XWUMUYECKUIT  COCTaB  KJIETKUM. XUMHUYECKHUE  DJIEMEHTBI:  MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEMIECTBA.

OyHKIMU BOABI U MHUHEPAIBHBIX BEMIECTB B KieTke. [lognep:kaHue OCMOTHYECKOTO
OastaHca.

benku. CoctaB u cTpoeHue OelIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3amenumble W 3aMEHHMMBIE AMHHOKHUCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEIKOBOW MOJEKyNbl (IEpBUYHAS, BTOPUYHAS, TPETUUYHAs M YETBEPTUYHAs
CTPYKTypa). XUMHUYECKHE CBOMCTBA O€NKOB. bruosornueckue QyHKIMU OEIIKOB.

®epMeHTBl — OnosIornueckue Karanu3atopsl. CTpoeHne (pepMeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas crneuuduuHocts. Kodepmentsl. Burtamunbl. OTinuus (QEpMEHTOB OT
HEOPTaHUYECKHUX KaTaJIUu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJ0Ko3a, pubo3a U JAe30KCHpuO03a), aucaxapujibl
(caxapo3a, J1akTO3a) U MmoJsincaxapuibl (Kpaxmal, TJIUKOTeH, 1e/uitono3a). buonornyeckue
(GyHKIMH YTIIEBOJIOB.

Jlunmuael: Tpuraunepunbl, Gocdomunuasl, crepousasl. I'uapodunbHO-TUAPODHOOHBIE
cBoiicTBa. buonoruueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIMIIHJIOB
KaK UCTOYHUKOB DHEPTUH.

Hyxkneunoseie kucnorsl: IHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuun JJHK. Crpoenue m pynknuun PHK. Buner PHK. ATO®:
CTpO€HUE U (QYHKIIHH.

[utonorus — Hayka o kietke. Kierounas Teopust — npuMep B3aUMOJCHUCTBUS UAEH U
(aKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak wnenoctHas >xuBas cucrteMa. OOmMe MNpu3HAKKW KIETOK: 3aMKHYyTas
HapykHasg MemOpana, mosekynbl JIHK kak reHetuueckuil ammapaT, cUCTeMa CHHTE3a
oenka.

Tunsl KIeTOK: 3yKapuoTHyeckas W Npokapuotudeckas. OCOOEHHOCTH CTPOECHHS
MpoKapuoTHYecKor KieTku. Kietounas crenka Oakrtepuii. CTpoeHHE SyKapHOTHUECKOU
kieTki. OCHOBHBIC OTJIMYUS PACTUTEILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs! CTEHKA, MTMKOKAIUKC, UX (PYHKIIHUH.
[Tnazmarnueckass memOpana, e€ cBoiicTBa u (pyHkiuu. [luromnasma u e€ OpraHoupbI.
OnnomemOpannbie opraHownabl  kietku: OIIC, ammapar [onbIKu, JTHU30COMBI.
[TonyaBTOHOMHBIE OPraHOWABI KJIETKH: MHUTOXOHAPHWH, IUIacTUabl. [IponcxoxneHue
MUTOXOHApUA u minactul. Bunael mmactun. HememOpaHHblE OpraHoujibl  KJIETKH:
puOOCOMBI, KJIETOYHBIA HEHTpP, LEHTPUOJU, PECHUYKH, KIYTUKH. DYHKIUU OPraHOUIOB
KJIETKU. BKitoueHus.

SAnpo — perynsatopHbii UeHTp kieTku. CTpoeHue sdAnpa: sijaepHas 000J0uKa,
KapHOIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.



JlemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. IlIneunen, P. Bupxos, /. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panximn, K. M. bap.

Huarpammel: «Pacnpenenene XMMHYECKHMX JJIEMEHTOB B HEXUBOW NPUPOIE»,
«Pacrnpenenenue XuMAYECKUX IJIIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupl u cxemol: «Ilepuoanueckast TabavIa XUMUYECKUX DJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocuHTe3d Oenkay, «CTpoeHue MoieKylsbl Oenka», «CTpoeHue
dbepmentay, «Hyknennossie kuciotel. JJHK», «Ctpoenue monekynst AT®», «Ctpoenue
AYKapUOTUYECKOW KIIETKN», «CTpoeHue >KMBOTHON KIETKW», «CTpOeHHE pacTUTEIbHON
KIEeTKn», «CTpoeHHEe MpPOKAPUOTUYECKOW KIETKW», «CTpoeHHE sApa  KIETKW»,
«¥YrineBoanl», «JIunuasn.

O06opynoBaHKe: CBETOBOM MUKPOCKOI, 000pyAOBaHUE ISl POBEICHUST HAOIIOCHUH,
W3MEPEHUN, IKCIEPUMEHTOB, MHUKpOIpENnapaTtbl  pPaCTUTENbHBIX, JKHUBOTHBIX U
OakTepUaJIbHBIX KIJIETOK.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «M3yueHne KaTaAIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha
MIpUMEpPE aMHJIa3bl WITU KaTajasbl)y.

Jlabopatopnasi pabora Ne 2. «M3ydyeHue CTpOCHHUS KIETOK PACTEHUM, KUBOTHBIX U
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U X OMUCAHUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTadoIuM3M. AccUMWIAIHS (IUIACTUYECKU OOMEH) u
JTUCCUMUJIIAIUS  (PHEPreTUYeCKnii OOMEH) — JIB€ CTOPOHBI E€IWHOTO IpoIliecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHUs BEIIECTB M DHEPrud B T[OHUMaHUU
MeTadoJIu3Ma.

Tunber oOMeHa BelecTB: aBTOTpodHbIN U reTepoTpodHbii. Ponb pepmMeHTOB B 0OMEHe
BEIIIECTB U MPEBPAIIEHUN YHEPTUHU B KIIETKE.

®dotocunte3. CBeToBas W TeMHOBasi (a3bl QoTocuHTe3a. Peakiuu ¢doTocuHTE3A.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUEHUE (DOTOCUHTE3a JJI KU3HU Ha 3emie. BrusHue
yCIOBUM cpeabl Ha (POTOCHMHTE3 W CHOCOOBI TOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y
KYJBTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3UpYIolre 0akTeprn. 3HAaUeHHEe XeMOCHUHTEe3a JIJIS )KU3HU Ha
3emute.

OHepreTuueckuii OoOMEH B KJETKe. PaciiersieHue BEIIeCTB, BBIICICHUE U
AKKyMYJUPOBAHHE JSHEPTUM B KJIIETKE. IJTalbl JHEPreTUYecKoro oOMmeHa. [ mukomnms.
bpoxenne u ero Buapl. KHCIOPOJAHOE OKHUCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakinuu matpuuHoro cunHtesa. I'enernueckass undopmauusa m JHK. Peanuzanus
reHeTHuYeckor nHdopMaluu B KiieTke. ['eHeTnueckuit KoJl U ero CBOMCTBA. TpaHCKpUITIIUS
— wmatpuudblii cuHTe3 PHK. Tpancnsius — OuocuHTe3 Oenka. DTanbl TPaHCIALMUH.
Konuposanue amuHokucior. Posb pubocoM B OuocuHTe3e Oeka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcrtopusi oTkpeiTusi BupycoB (. U.
NBanoBckuit). OCOOEHHOCTU CTPOEHUSI U JKU3HEHHOTO LMKIAa BUPYycoB. bakrepuodaru.
bone3nn pacrteHuii, JKHUBOTHBIX M YEJIOBEKA, BBbI3bIBAEMbIC BHUpycamMu. Bupyc
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ummyHoneduimta yenoseka (BUY) — Bo3oyaurens CIINa. OGpaTtHas TpaHCKpUIIIUS,
peBepTasa u uHTerpasa. [IpodunakTika pacpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JlemoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. . Banosckuit, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tunbsl nuTanHus», «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit  odmen», «Ximopomiacty, «®DotocunTe3d», «Crpoenue JHK»,
«CtpoeHue u (yHKIIMOHMpOBaHUE TeHa», «CuHrte3 Oenka», «l'eHeTHUYeCKH KOy,
«Bupyce», «bakrepuodarn», «CrpoeHwe u ku3HeHHbIM Uk Bupyca CIIW/a,
0aktepuodaray, «Permmukarus [JJHK».

O6opynoBanue: Mogenu-ammukanuu — «Yasoenne JIHK u  Tpanckpumimsy»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHEe M1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kiierounslii HUKII, WIM KU3HEHHBIA UK KieTku. MHTepdaza u muto3. Ilpoueccsl,
nporekatomue B uHTepdasze. Pemnmukanms — peaknuss marpuyHoro cunresa JIHK.
CrpoeHue XpoMocoM. XpOMOCOMHBIN HAaOOp — KapuOTHUI. JIMIUIOWIHBIA U TarIOWHBIN
XpPOMOCOMHBIE Ha0Opbl. XpomaTuabl. [lUTOJNIOrMYecKre OCHOBBI Pa3MHOXKEHHUS U
WHJIUBUAYAJIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. lIpoueccsl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bUOJIOrMUeCcKnii CMBICI MUTO3A.

[Iporpammupyemast rubesnb KJIETKH — arornTo3.

@dopMbI pa3MHOXKEHMsSI OPraHU3MOB: Oecrmosioe W mojioBoe. Buapl Oecrnosoro
Pa3sMHOXEHUS:  JICJICHUE  HAJBOE, IIOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BETETaTUBHOE pPa3MHOKEHHE. VICKycCTBEHHOE KJIOHMpPOBAHHWE
OpPraHU3MOB, €r0 3HaYEHUE JUJIS CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Ctagun meno3sa. [Ipoueccsl, npoucxoasume Ha ctaguax menosa. [lopegenue
XpoMocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE MEN03a.

['ameTtorenes — mporecc oOpa3oBaHMsI MOJOBBIX KIETOK Y KMBOTHBIX. [lonoBbie
KeJe3bl: CEMEHHUKH U sudHUKU. OOpa3oBaHME W PA3BUTHE TMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou, SHIIEKIETKAa) — clepMarorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
SIMIIEKJIETOK M criepMaTo3ou10B. OmnoaorBopenue. [lapTeHorenes.

NunuBumyanpHoe pa3Butue (OHTOTEHE3). OMOPHOHAIBLHOE pa3BUTHE (IMOpHOTEHE3).
Dtarbl YSMOPUOHATIFHOTO Pa3BUTHS y TTO3BOHOYHBIX JKMBOTHBIX: APOOJICHHUE, TaCTPYJIISIINS,
opraHorene3. [locTomMOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (aKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pasButne pacreHuil. OHTOreHE3 LIBETKOBOTO PACTEHHUs: CTPOEHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuet u cxeMbl:  «DOpMbl  Pa3MHOXKEHHMS ~ OpPraHU3MOB»,  «/[BoiiHOE
OIUIOJJOTBOPEHUE Y ILBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUN,
«/lenenue xnetkn OakTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOEHHUE XPOMOCOMBI»,
«Kiterounsnii nukny, «Pemmmkamusa JAHK», «Mutosy, «Meioszy, «llpamoe n Henpsamoe
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pazButue», «l'aMeroreHe3 y MIICKONMUTAIOMIMX U 4eloBeka», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

O6opynoBanme: MUKPOCKOT, MUKpoIrpenapaThl « CriepMaTo30uabl MIECKOITATAIOIIETOY,
«SlHnekneTka MIIEKONMUTAOIIET0», «KapruOKnHe3 B KJIETKAaxX KOPEIIKAa JIyKa», MarHATHAs
Moenb-antuinkanus «Jlenenue kietkuy, moaens JJHK, Mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 3. «Habmroienne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHast pabora Ne 4. «M3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh M1 U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer m 3agmaum reHetuku. Mcropusi pasButusi reHetuku. Ponb uuromoruu u
SMOpPHOJIOTUN B CTAHOBJICHUM T€HETHKU. BKiaa poccHCKMX U 3apyOEKHBIX YYEHBIX B
pa3BUTHE TEHETHUKU. MeTOJbl TEHETUKH (TMOPUIOJIOTMYECKUM, ITMTOTCHETUUYECKUN,
MOJIEKYJISIpHO-TeHETHYeCKUil). OCHOBHBIE TI'E€HETHUYECKHWe TOHATUS. [eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJlE€AOBaHUsA IMPU3HAKOB, YyCTaHOBIEHHbIe [. MeHnaenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €IuHOO0Opa3us THOPHUIOB IMEPBOrO MOKOJEHUS.
[IpaBmiio JOMUHHpPOBAaHMS. 3aKOH PACLICIUICHUS NMPU3HAKOB. ['MIOTE3a YHUCTOTHI TaMer.
[TommHOE 1 HEMTOTHOE TOMUHUPOBAHHUE.

JHuruOpuaHoe CcKpemuBaHue. 3aKOH HE3aBHCHMOTO HACJENIOBAHMUSI TPU3HAKOB.
[{urorenernuecke  OCHOBBI ~ JUTHOPUIHOTO  CKpEeNIMBaHuA.  AHalIM3upyroiee
cKpemuBanue. Vcronp30BaHME AHAIM3UPYIOLIErO CKPEIIMBAHUSA JUISL  ONPENCICHUS
TE€HOTHUIIA OCOOH.

CuemieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mno cuENIEHHOMY
HACJIEIOBaHMIO 'eHOB. HapylieHue cuerieHus reHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHNE KapTHhI.

I'enetuka mona. XpOMOCOMHOE ONpEAEICHHE T0Ja. AYTOCOMBI UM  TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE M reTeporaMeTHble opraHu3Mbl. HacienoBanve mpuU3HAKOB,
CLEIUIEHHBIX C TTOJIOM.

N3meHnunBOCTh. BHbl M3MEHUMBOCTH: HEHACJIECICTBEHHAss M HaCJEICTBEHHas. Poib
Cpenbl B HEHACJICACTBEHHOM W3MEHUMBOCTU. XapaKTEPUCTHKA MOIUDUKAITMOHHON
M3MEHUYMBOCTH. BapnalMoHHBIN psAl M BapualMoOHHasA KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE W KayeCTBEHHbIE MPH3HAKM U HX HopMa peakuuu. CBoiicTBa
MOAU(UKAIIMOHHON N3MEHUNBOCTH.

HacnenctBennas, wiaum  TeHOTHNHYECKas,  W3MEHYMBOCTh.  KomMOMHaTHBHas
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBAa KOMOMHATUBHOW W3MEHUYMBOCTHU.
MyrtanonHasi u3MeHYMBOCTh. Kiaccudukanuss MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W nOpuuMHBL MyTanuid. MyrtareHHele  (akTophl.  3aKOH
FOMOJIOTUYECKUX PAZIOB B HacleACTBEHHOU nu3MenuuBoctu H. Y. BaBunoga.

BresinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIBI T€HETHUKH YEJIOBEKA:
TeHEAOTUYECKUH, ONMM3HEIOBbIN, UTOTCHETHUECKUN, OMOXUMUYECKHM, MOJICKYJISIPHO-
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reHeTnueckuii. CoBpeMEeHHOE OMpe/e/IeHne TeHOTUIA: MTOJTHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomombto [I[[P-ananu3za. HacneactBenHsie
3a0oyieBaHMsl ~ 4YeJlOBEKa:  TeHHble  Ooyie3HH, OOJIE3HM C  HACJIEACTBEHHOMN
MPEAPACIOIOKEHHOCTbIO, XpPOMOCOMHbIE Oose3Hn. CoMaThdecKue U TEeHEPaTUBHBIC
myTanuu. CTBOJIOBBIE KJIETKH. [IpUHIMIBI 370pOBOTO 00pa3a KU3HH, JAUATHOCTHKH,
npopUIakTUKA U JIEYEHUsT  TEeHEeTUYecKux  OoisiesHel.  Meauko-TeHeTHUecKoe
KOHCYJIbTUPOBAaHHUE. 3HAYCHUE MEIMUIIMHCKOW T€HETUKH B NPENOTBPALICHUU U JICUCHUH
TeHETUYECKUX 3a00JIEBaHUI YeI0BeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yerepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabnuipl U cxembl: «MOHOTHUOPUIHOE CKPEIIMBAHUE W €r0 IMTOTCHETHYECKas
OCHOBa», «3aKOH pACIICIUIEHUS W €r0 IUTONCHETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpunHoe ckpemuBaHue», «lluTomorudyeckue OCHOBBI JUTHOPUIHOTO
CKpenmBaHus», «Meio3y», «B3anmMoaeicTBrue aJUIEIbHBIX T€HOBY, «| €HETUYECKHUE KapThl
pacTEHU, )KUBOTHBIX U YEIIOBEKa», «I €HeTHKa monay, «3aKOHOMEPHOCTH HACIEAOBAHUS,
CUEIJIEHHOTO C MOJIOM», «KapHOTHIIBI YeJI0BEKa U KUBOTHBIX», « BUIbI N3MEHUMBOCTIY,
«MoaudukanmonHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-pakropa», «IeHetuka
rpyII KpoBu», « MyTallMOHHAsI ©3MEHYUBOCTBY.

O6opynoBanue: Moaenu-anuimkanuu « MoHoruOpuIHOe cKpenrBanue», «Hemomnoe
JOMHHHUpPOBaHUE», «luruOpuaHoe ckpemmBanuey, «llepekpéct XpoMocoM», MUKPOCKOIT
u Mukporpenapar «Jlpozoduna» (Hopma, MmyTaruu (HOpMBI KPBIIEEB U OKPACKH TeEa),
repbapuii «['opox moceBHOIN».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatropnass pabora No 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUAHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIIBI HA TOTOBBIX MUKPOTIpETapaTaxy.

Jlabopatopnass pabora Ne 6. «M3ydyeHue Moau(UKAIMOHHOW W3MEHUUBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopatopHass pabora Ne 7. «AnHanmu3z MyTtamuid y Jpo30Quibl Ha TOTOBBIX
MHKponpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesniekniusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenekuys Kak HayKa W MPoLecC. 3apOKICHHUE CENEKIMU U JoMecTuKalusa. Yuenue H.
W. BaBunmoBa 0 IEHTpax NPOUCXOXKIEHUS M MHOTO00pasusi KyJIbTYPHBIX PaCTCHHUI.
{eHTpbl MPOUCXOKIAEHHUS TIOMAIIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METONbI CeNeKIUH. MaccoBblii W WHIUMBUIYaJbHBIA OTOOPHI B
CEJEKIIMM PpACTEHUHM MW KUBOTHBIX. OIlleHKa JKCTepbepa. bBIM3KOPOIACTBEHHOE
ckpeniuBanue — UHOpuAMHT. Yucras nuHus. CkpeluBaHue YUCTHIX JuHUM. ['eTeposuc,
win rubpunHas cuna. HepoactBeHHoe ckpemmBaHue — ayTtOpuauur. OtnanéHHas
rubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M MOJy4Y€HUE MOJMILIONIOB.
JIOCTHKEHUS CEJIEKUMU PACTEHUI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus kak oTpaciib MPOU3BOACTBA. ['€HHas WMHKEHepHUs. DTamnbl CO3JaHHUS
pexombunanTHoi JIHK u Tpancrennsix opranuzmoB. Knetounas umxenepusi. Kinetounsie
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KYJIBTYPBL. MuKpOKIOHAIBHOE pa3sMHOXXEHUE PACTEHHU. KionnpoBanune
BBICOKOTIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTMYECKHE U
studeckre mpodiemsl. MO — reHeTHYecKu MOIU(PUIIPOBAHHBIE OPTaHU3MEI.

JleMoHCTpanuu:

IToptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapnedenko, M. ®. MBaHOB.

Tabmuupl u cxembl: Kapta «lIeHTpBI MPOUCXOKACHUS U MHOTO00pa3usi KyJbTYPHBIX
pactennit», «llopoabl HOMAIIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX PACTECHHI»,
«Otnanénnas rubpuauzamus», «Padotel akagemuka M. ®@. MBanoBay, «llonurmmonausy,
«O0ObekThl  OuoTexHoiorum»,  «Kierounsle  KynpTypbl W KJIOHHUPOBAHHUEY,
«KoHcTpynpoBaHuE U TEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISKU TIJI0JI0B U KOPHEIJIOA0B JTUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuiit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Oxckypeust «OCHOBHBIE METOJIBI M IOCTUKEHUS CEJEKIIMU PACTCHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO0, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN YYacTOK, B
TEIUIMYHOE X03UCTBO, TA00PATOPHIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennockuiki BO3HUKHOBEHHUS 3BOJIFOLIMOHHON TEOPUHU. DBOJIIOIMOHHASA TEOpUs U €€
MecTo B Omosioruu. BivsHue 3BONIOIMOHHON TEOPUM HA Pa3BUTHE OUMOJIOTHH U APYTHX
HayK.

CBugerenscTBa 3BOJIIONUU. [lameoHTONOrMYECKHE: MOCIEeN0BATENbHOCTh MOSIBICHUS
BHUJIOB B TAJCOHTOJIOTMYECKOM JIETONMHUCH, MepexoaHbie (gopmbl. buoreorpaduueckue:
CXOJICTBO U pa3zinuue ¢payH v Qop MaTepUKOB U OCTPOBOB.

DOMOpPHUOTOTUYECKHE: CXOACTBA U Pa3nyusi SMOPHOHOB Pa3HbIX BUIOB MO3BOHOUYHBIX.
CpaBHUTETHLHO-aHATOMUYECKHUE: TOMOJIOTUUHbIC, aHAJIOTUYHBIE, PYJAUMEHTAPHbBIE OPTaHBI,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJICTBO MEXaHU3MOB HACJICICTBEHHOCTH U
OCHOBHBIX META00JMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OBomonnonHas Teopust Y. JlapBuna. IlpeAnochUIKM BO3HMKHOBEHHUS JapBUHHU3MA.
JIBvoKymire Ccuiibl 3BOJIONMHM BUAOB 1O JlapBuHy (M30BITOYHOE pPA3MHOXKECHHE MPH
OTPaHUYCHHOCTU PECYpPCOB, HEOMpeaeaEHHasT U3MEHUUBOCTh, 00ph0a 3a CYIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnueckas teopus 3Bostonuu (CTD) n €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [Tonynsuus kak eIMHUIA BUIA U SBOJIIOIUU.

JBrokymue cuibl ((pakTopbl) SBONIOIUU BUAOB B IpUpoe. MyTalMOHHbBIN MPOIECC U
KOMOMHATUBHAs U3MEHUYMBOCTh. [lOMysiiuOHHBIE BOJHBI U JApeid reHoB. M3omsuus u
MUTpaLys.

EctecTBeHHbIN 0TOOp — HampaBistomui Gakrop 3BoMOIUU. DOpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0i1eHHOCTh ~ OpPraHuM3MOB  Kak  pe3yidbTaT  dBojouuu.  [lpumepst
IPUCIOCO0JIEHUI Y OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTALIMH.
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Bun u BunmooOpazoBanue. Kpurepun Buma. OcHoBHblEe (GOpMBI BHA000pa30BaHUS:
reorpaduyeckoe, SKOJIOrHUECKOe.

Makponssosorusi. @opmbl 3BOJTIONAN: (PUIIETHYECKAs, TUBEPTreHTHAS, KOHBEPTCHTHAS,
napauienbHas. HeoOpaTuMOCTh 3BOJTIOLIHH.

[IpoucxoxaeHne OT  HECHENUAIM3UPOBAHHBIX  NIpeakoB. IIporpeccupyromas
crienuan3anvs. ATanTUBHAS paiAALIUS.

JdeMoHcTpanuu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, U. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepuos.

Tabmuupbr u cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emie», «3apoibllIn
MMO3BOHOYHBIX J>KHUBOTHBIX», «Apxeontepuxc», «DopMbl OOpbOBI 3a CYIIECTBOBaHUEY,
«EcrtectBeHHblil 0TOOp», «MHOroo0pasue copToB pacTeHui», «MHoroodpasue mnopos
KUBOTHBIX», «llomymsiuum», «MyTalMOHHasE  U3MEHUYUBOCTH», «ApomMop(do3bl»,
«Manoamantanuny», «OOmas nereHepauus», «JIBuxymue cuibl 3Bomonun», «Kapra-
cxema wMapmpyTta nyremectsus Y. JlapsuHa», «boppba 3a cymiecTBoBaHUEY,
«IIpucnocoOseHHOCTh OPTaHU3MOBY, «I"eorpaduueckoe BHUJ1I000pa30BaHUE,
«IKOJOTUYECKOE BUI000pA30BaAHUEY.

O6opynoBanue: KOJUICKIIMS HACEKOMBIX C DPa3jIMYHBIMU THUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsH, KoJuleKuus «lIpumephl 3alIMTHBIX MPUCTIOCOOJIEHUN Y SKHUBOTHBIX),
Mozenb «OCHOBHBIC HAIIPaBJICHUS IBOJIONUNY, 00bEMHAS MOJIelnb «CTpOEHUE TOJIOBHOTO
MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra mmupa, KoiieKuus «Dopmbl COXpaHHOCTH HMCKOMAEMBIX
’KUBOTHBIX M pacTeHWil», mozenb anmumkanus «llepekpéct Xpomocom», BIaXKHbIE
npenapatel  «Pa3Butne  Hacekomoro», «Pa3BuTue  JATYIIKW», MHUKpoIpenapar
«JIpozodunay (Hopma, myTaruu GOpPMbI KPbUTHEB U OKPACKU TeNa).

JlabopaTopHble U IpaKkTHYECKHE PAdOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(OJIOTUUECKOMY KPUTEPHUION.

JlaGoparopHass pabora Ne 2. «OnucaHue NPUCTIOCOOJEHHOCTH OpraHu3Ma M €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHaydyHble TPEACTaBICHUS O 3apOXKJICHMM Ku3HU. HayuHble rUNoTe3sl
BO3HMKHOBEHHUS >KM3HUW Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHUYECKas SBOJIOIHAL.
AOVOTEHHBI CMHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTAaHUYECKUX. DKCIEPUMEHTATHHOE
MOATBEPXKIACHNE XUMHYECCKOHN ABOIONKMH. HavanbHbIE ATanbl OMOJIOTHYSCKON IBOJIOIIHUH.
['mnoreza PHK-mupa. ®dopmupoBanne MeMOpPaHHBIX CTPYKTYp U BO3HUKHOBCHHE
NpoTOKIETKU. [lepBble KIETKU U UX 3BONIOLUS. POPMUPOBAHNE OCHOBHBIX TPYIII HKUBBIX
OpPTaHHU3MOB.

Pazgutne xu3Hum Ha 3emsie mo spam M nepuoaam. Karapxel. Apxeickas Hu
npotepo3oiickas 3pbl. [laneo3oiickas 3pa U €€ Mmepuobl: KEMOPUHCKUHN, OpJIOBUKCKUH,
CWIYPUMCKHU, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30Kckas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas 3pa u €€ neprojbl: MaJI€OreHOBBIN, HEOT€HOBBIM, AHTPONIOTEHOBBIH.
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XapakTepucTrKa KIMMAaTa U reoJIOTHYeCcKUX npoueccoB. OCHOBHBIE 3TAaIlbl 3BOJIIOLNN
PacTUTEIHHOTO U KUBOTHOTO MUpa. ApoMop¢03bl y pacTeHUil U KUBOTHBIX. [losiBeHue,
pacuBeT U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHM4ecKoro MHpa KaKk  OTpakeHHe HBOMOLUU. (OCHOBHBIE
CUCTEMATUYECKNE IPYIIIBI OPTaHU3MOB.

OBOJIIOLMST 4YENIOBEKA. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue NIpeACcTaBICHHM O
IPOUCXOKJIECHNN 4YesloBeKa. Meroasl uM3ydeHHus aHTponoreHesa. CXOACTBa M pas3iInyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBuwxymue cuibl (paxTopel) aHTpomnoreHesa. HacneacTBeHHas W3MEHUYMBOCTh U
€CTeCTBEHHbII 0TOOp. OOUIeCTBEHHBIM 00pa3 >KU3HW, W3rOTOBJICHHE OpYIUl Tpyza,
MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaIUU U BETBH 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeTOBEK yMEIbIH,
Yenosek npaAMmoxonsauui, YemoBek HeaHIepTanbCKkui, YemoBek pazyMHbld. Haxonxm
MCKOIAeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHMS, O0JACThb pacHpoCTpaHEHUs, OO0OBEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPY/IHSL.

YenoBeueckue pacbl. OCHOBHbIE OOJIBILIME pachl: €BpONEOMHAs (eBpa3uiickas),
HErpo-aBCTpaJIONIHAs  (PKBAaTOpUAJIbHAsA), MOHTOJIOMAHAS (a3MaTCKO-aMEpUKAaHCKasl).
YepThl MPUCTIOCOOTIEHHOCTH MPEACTABUTENECH UEIOBEUECKUX pac K  yCIOBUSIM
cyuiectsoBanus. EnquHcTBO yenoBeueckux pac. Kpuruka pacusma.

Hemoncrpamun:Iloprpetsi: . Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu,

Y. JlapBuH.
Tabmuel m  cxeMbl: «Bo3HukHoBenne ConHeuHOH  cHCTeMBI», «Pa3ButHe
OPraHUYECKOTO MHPay, «PacTurennHas KJIETKa, «KuBoTHas KJIETKa,

«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYEeCKOro MHUpay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHMS YEJIOBEKAa M UEJTOBEKOOOPA3HBIX OOE3bSIHY,
«OCHOBHBIE M€CTa MAJCOHTOJIOTHYECKUX HAXOAOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHeimme  moan», «JpeBHue  moau», «llepBble  COBPEMEHHBIE  JIFOAWY,
«YenoBeyeckue pacb».

O6opynoBanue: mysspku «lIpoucxoxiaeHue uengoBekay (OIOCThI aBCTPaJIONMHUTEKA,
MUTEKAHTPONa, HEaHJEPTAJIblla, KPOMAHBOHIIA), CIICTIKU WU H300paXKEHUS KaMEHHBIX
opyaui NepBOOBITHOTO YyeJoBeKa (KaMHH-YOIIIEPHI, pyOurna, ckpebiia),
TCOXPOHOJIOTHYECKass Tabnuia, KoyeKmuss «@DOpMbl  COXPAaHHOCTH  HMCKOMAeMBIX
KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHue WHCKOMAEMBIX OCTAaTKOB pacTEHUH U
KUBOTHBIX B KOJIJICKIIUSIX).

OKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHBIN
WJIM KpaeBeIUECKUN My3eil).

Tema 3. OpranusMbl 4 OKpPY:Ka0IIasa cpeaa.

DKoyNorus Kak Hayka. 3aJaud W pasleiabl dKOJOrMU. MeTonbl HKOJOTHYECKUX
UCCIEN0BAHNN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl  oOuTaHMSI  OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3JAYyIIHAsi, IOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.
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Oxonornueckue pakropsl. Kimaccudukarms skogorndeckux GakTopoB: aOMOTUUYECKUE,
OMOTHYECKHE U aHTPONOTeHHbIE. JelicTBHE 3KOIOTHYeCKUX (DAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue (akTOpbl: CBET, TeMIepaTypa, BIWKHOCTb. DOTONEPHOIU3M.
[IpucnocoOnenust OpraHu3MoOB K JEHCTBUIO abmoThyeckux (axtopoB. buomormueckue
PUTMBI.

buotnueckue daxkTopsl. Buapl OHOTHMUECKMX B3aMMOJEWCTBHMI: KOHKYPEHLHS,
XMIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapasutusMm, Koomepainus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAUCHUE
OMOTHMYECKMX B3aUMOJICHCTBUN JJI1 CYIIECTBOBAHUS OpPraHU3MOB B IPUPOIHBIX
CcO00I1IeCTBAX.

DKOJIOTHUECKHE XApAKTEPUCTHKU MOMysiquu. OCHOBHbBIE TOKAa3aTeau MOIMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POKIa€MOCTb, CMEPTHOCTb, MPHUPOCT, MUrpauus. JluHamuka
YUCJIIEHHOCTH MOMYJISIIUU U €€ PeryJIsaiusl.

JMemoncrpanum: IToptpersr: A. I'ym60nbaT, K. @. Pynse, 3. I'ekkens.

Tabmuupr w cxembl: kapta «lIpupoansie 3o0Hbl 3emum», «Cpeasl oOUTaHUS
opranu3zmoBy, «Doronepuoauzmy», «llonynsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
NOMyJSIUK UHDY30pUn-Typenbku», «[IuieBbie nenmy.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JIaGoparopHas padota Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PACTEHUHN U3 pa3HBIX
MECT OOUTAHUSD.

JIaGoparopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckass pabora Ne 2. «Jlogcy€r TUIOTHOCTH TOMYJSIUNA pa3HBIX BUJIOB

pacTEeHUI».
Tema 4. CooO1iecTBa M IK0JIOrHYECKHE CUCTEMBbI.
CooOmectBO  opranu3sMoB — OuonieHo3. CTpykTypbl OHOILIEHO3a: BHJIOBas,

MPOCTPAaHCTBEHHAsA, Tpouueckas (nuiienas). Buabsi-nomuHanTel. CBsi3u B OMOLIEHO3€.

DkoJsiornueckue cucrembl (3kocuctemsl). [loHsTHE 00 3KOCHCTEME U OMOreolEHO3E.
OYHKIMOHAIBHBIE KOMIOHEHTHI KOCHCTEMBI: TMPOIYIEHTHI, KOHCYMEHTHI, PEAYIECHTHI.
KpyroBopot BelecTB 1 MOTOK 3HEPruu B 3kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumiessle nenu u cetu. OCHOBHBIE MOKa3aTeIM 3KOCHCTEMBI: OMoMacca,
NPOAYKIHS. DKOJIOTUYECKUE TUPAMUIBL: IPOIYKIIUH, YNCICHHOCTH, Onomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAaMOpErysanus, pazsutue. CyKieccus.

[IpupoanHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IJKOCHUCTEMA XBOWHOIO WIIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOMOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOoskocucTeMbl. bruomornueckoe
U XO34iCTBEHHOE 3HAUECHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue  kak  Qakrop  ycroiumBocTH  3KocucteMmM.  CoxpaHeHHe
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa 6mochepsl.
Kugroe BemiectBo u ero GpyHkuu. OcodeHHOCTH OMochephl Kak ri100aTbHON AIKOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBsA3b B Onocdepe.

KpyroBopotsl BeniecTB U1 OMOr€OXMMUYECKHE LUKIbI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OHochepbl. OCHOBHBIC OMOMBI CYIIIH.
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YenoBeuectBo B Omochepe 3emian. AHTPOIOTCHHBIC W3MEHEHUsS B Omocdepe.
['moGasbHBIE YKOJTOTHIECKUE TTPOOIICMBI.

CocymiecTBoBaHM€e MNPUPOABl M uyenoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpas3msi Kak
OCHOBa yctoumBocTH Oumocheprl. OCHOBA palMOHATBHOTO YIPABICHUS MPHUPOJHBIMU
pecypcamu U UX UCIOJIb30BaHUE. JlOCTHXKEHNSI OMOJIOTHUHN U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmumsrt u  cxembl: «lIumeBble nenu», «buoneHo3: cocraB U CTPYKTypay,
«IIpupoansie cooduiecTBay, «llenu nutanus», «Kkonornyeckas nupamuaa», «buochepa
U 4YEJIOBEK», «IJKOCHCTEMA IIUPOKOJIMCTBEHHOIO JIECay», «DKOCHCTEMAa XBOWHOIO JIECay,
«broneno3 Bomoémay, «ArpoueHos», «lIpuMepHbIE aHTPOIIOTEHHBIE BO3JECUCTBUA Ha
pUPOAY», «BakHellne HCTOYHUKHU 3arpsi3HEHUS BO3yXa U TPYHTOBBIX BOJ», «IlouBa —
Ba)KHENWINIAsE cocTaBistomas ouocdeps», «DakTopel aerpagauuu mnouBy», «llapHUKOBBIN
ahdexT», «DPakTopbl PaAUMOAKTUBHOTO 3arpsi3HeHHs] Ouochepb», «OOmas cTpykTypa
ouocdepr», «Pacnpocrtpanenue xu3Hu B Ouocdepey, «O30HOBBIA 3KpaH OHOchHEpbI»,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBanue:  Mojenb-ammiaukauus  «TunuuyHble  OMOLIEHO3b»,  repOapuit
«PacturenbHble coolmiecTBa», Koyuiekuuu «buoneHo3», «Bpeaurenu BaxHeHIInx
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», IepOapuM M KOJUIEKIMHU PACTEHUN U JKUBOTHBIX,
MPUHALICKANIME K PA3HbIM 3KOJIOTMYECKUMM TIpynmnaMm OJHOro Buaa, KpacHas kHura
Poccuiickoit @eaepainn, n300paskeHUsI OXPAHSIEMBIX BUJIOB PACTECHUM U )KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMEBI 110 BMOJIOI'NA

HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBIuMBarOTCsS TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OoOy4arolMMuUC  IOPOrpaMM  CpPEeIHEro  o0mero  oOpa3oBaHUSA:  JUYHOCTHBIM,
MeETaIpeAMETHBIM U TPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NTUUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MNpeamera «bHOJIOrus BbIICICHbI
CJICNYIONIHE COCTAaBIISIONINE: OCO3HAHWE OOYYaIOMUMHUCSI POCCHUCKON TpaskIaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHU K CAaMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTU U CAMOOTIPEAEIIEHHUIO,
HaJU4YMe MOTHBAIMU K OOY4YEHUIO OMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX
yOXKIEHUI JMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUYECKHUX TPaIUIIAN
pa3BUTHS OMOJOTUYECKOTO 3HAHWS, TOTOBHOCTH U CIIOCOOHOCTh OOYYaromuxcs
PYKOBOJCTBOBAaTbCSI B CBOEU JI€STEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH,
OPUCYUIUMU  CUCTEME OMOJOTMYECKOro OOpa30BaHUs, HAJIMYHUE HSKOJOTHYECKOTO
IPaBOCO3HAHMS, CHOCOOHOCTH CTABUTD LIEJIM U CTPOUTD KU3HEHHbIE TUTAHBbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NpeaMeTa «bHOJOTHS TOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATENIbHOM JI€ATEbHOCTH B COOTBETCTBHUM C TPAIUIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U  JAYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHSATHIMH B OOIIECTBE TMpaBWJIaMU W HOPMaMHU TIOBEJCHUS U
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CIIOCOOCTBYIOT MPOIECCaM CAMOMO3HAHUS, CAMOBOCIUTAHUSI U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEW MMO3ULHMHU JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHSI K 3aKOHY W IPABONOPSIKY,
YEJIOBEKY TPYJa W CTapIIeMy IMOKOJEHUI0, B3ANMHOTO YBaXEHUS, OCPEKHOTO OTHOIICHUS
K KyJbTYPHOMY HAaCIEIUI0O M TPAJALMAM MHOTOHAIMOHAJIBHOrO Hapona Poccuiickon
denepanuu, TpUPOJIE U OKPYKAIOIIEH cpelie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS YydeOHOro mpeamera «bHOJOTHS» TOHKHBI
OTpaxxaTb  TOTOBHOCTh U  CIIOCOOHOCTH  OOYyYaloOIMXCA  PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIUEH TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALINH,
MO3UTUBHBIX BHYTPEHHHUX YOEXICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTIM
POCCHICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa W ONBITa JCATEILHOCTH B
MPOLIECCE PEATU3ALMNA OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOW AEATEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa;Ka1aHCKOT0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKON TO3UIMHK OOYyYaloIIerocs Kak AaKTHUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U OOS3aHHOCTEH, YBaOXKEHUE 3aKOHA U
MIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JESATEIBHOCTU TMPU CO3JAAHUHM YUEOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIBHBIX 3a/1a4, BBHITOJIHEHUH OHOJOTUYECKHUX
JKCIIEPUMEHTOB;

CITIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3UIIUIO 110 OTHOIICHHWIO K SIBJICHHUSAM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YyMEHUE YYUTHIBaTh B CBOMX JCHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOJIEH C pPa3HbIMH YOCKIACHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHUS Y4eOHBIX,
MO3HABATEIbHBIX M HMCCIEIOBATENBCKUX 3aJ1a4, YBAXKUTEIBHOTO OTHOILICHUS K MHEHHIO
OTNMOHEHTOB MPHU 00CYXKJIEHUU CIIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

FOTOBHOCTh K T'YMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHMCKOM TpaXJTaHCKOM HJICHTHYHOCTH, MaTPHOTHU3MA,
YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoamHOM, ropaocTtu 3a
CBOM Kpai, CcBOWO PoauHy, CBOM A3BIK W KyJbTypy, HpPOLIIOE W HACTOSIIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAUIO W MAMATHUKAM MPUPOJIBL,
OOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITOCOOHOCTh OLICHMBATh BKJIAJ, POCCUMCKUX YU€HBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TTOHUMAaHUSl 3HAY€HUs OMOJIOTMM B TMO3HAHMM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa M COBPEMEHHOI0 00I11eCTBa;

uaeitHas  yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHuto u 3ammure OtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;
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c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHMS;

CIIOCOOHOCTh ~ OIICHWBATh CHUTYalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh HA MOPAThHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENISM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHSTHUS IIEHHOCTEW CEMEHHOW >XKU3HU B COOTBETCTBUU C TPATUIUSIMU
Hapo 0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOILICHUH;

MMOHUMaHUE AYMOIMOHATILHOTO BO3/ICHCTBHS JKUBOU TTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KadecTBa TBOPUYECCKOMN IMIHOCTH;

5) ¢usuyeckoro BocnUTaHHMS, (POPMUPOBAHUS KYJBTYPbl 310POBbS U
IMOIUOHAJIBHOTO 0J1ATOMOTyYHsI:

MOHMMAaHUE W peaau3aius 3J0pOBOro M 0€30MmacHoro ooOpasza KU3HU (310pOBOE
MUTaHue, COOJIIOJICHUE TUTUEHWYECKUX IMpaBUI U HOPM, COalaHCHPOBAHHBIM PEKUM
3aHATHI U OTJbIXA, pEryisipHas Guanyeckas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

NOHUMAaHUE IEHHOCTH NPABWI HHAUBUAYATbHOTO U KOJUIEKTUBHOTO 0€301MacHOTO
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHME TMOCJEACTBUI U HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOJICHHS aTKOTOJIs,
HapKOTHKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTh K aKTHBHOW  JEATETBHOCTH TEXHOJOTMYECKOM W  COIMAIBHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHIIMMPOBATH, TUIAHUPOBATH M  CAMOCTOSTEIHHO
BBITIOJTHSTH TAKYIO ICSITCIIBHOCTD;

UHTEpPEC K pasnmuyHabiM  chepaM TPo(ECCHOHATBLHON  JEATCIIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oymymiedl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUUTAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpPa30BAaHUIO HA TPOTHKEHUU
BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKU I1€JIECO00pa3HOE OTHOIICHHE K TMPHUPOAEC KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS KOJOTHYCCKON KYJIbTYPHI: TPUOOPETECHUE OIbITa IIAHUPOBAHUS
MOCTYIIKOB U OL[EHKHU UX BO3MOXHBIX MOCIIECTBUMN ISl OKPY>KarOUIEH Cpeibl;

OCO3HaHME ra00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U MyTel UX pelieHus;

CIIOCOOHOCTh MCIOJIb30BaTh MpPHUOOpETaeMble MPU U3YYEHUH OHOJOTMU 3HAHUS U
YMEHUSl MpPU PEIICHUU NPOOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOAOIOIH30BAHUEM
(cobnroeHue npaBuil MOBEACHUS B IPUPOJIE, HAMIPABIECHHBIX HA COXPAHEHHE PABHOBECHS
B DKOCHCTEMaX, OXPaHy BUOB, IKOCUCTEM, ONOChEpHI);
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AKTUBHOE HENPUATHE ACHCTBUMN, IPUHOCAIIMX BPE] OKPYKAIOIIEH MPUPOIHOMN Cpele,
yMEHUE IPOTHO3UPOBATh HEeO0JIaronpusTHHIE AKOJIOTUYECKUE MOCJIEJICTBHS
MPEANPUHUMAECMBIX ACUCTBUU U MPEAOTBPAIIATH UX;

HaJM4HE Pa3BUTOrO 3KOJOTMYECKOTO MBIILJIEHUS, SKOJIOTHYECKON KYJIbTYPhI, ONBITA
JESTEIBHOCTH HKOJOTMYECKOM HANpaBIEeHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAJILHOM MPAKTUKE, TOTOBHOCTH K Y4acTHUIO B
PAKTUYECKOMN JESITEIbHOCTH YKOJIOTHYECKON HApaBIIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAayKU U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOI'O Ha JMAJore KyJbTyp,
CIOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHWE  SI3BIKOBOM M  YUTATEIbCKOM  KYJIbTYpbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMHU U TTO3HAHUS MUPA;

MMOHUMAaHUE creuuPUKn OMOJIOTMH KaK HayKH, OCO3HAHUS €€ pojiu B (pOPMUPOBAHUU
PAlMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU LEJIOCTHOIO TMpEACTaBICHUS 00
OKPYXaIOIlleM MHUpE Kak O €JUHCTBE MPUPOJBI, YEJOBEKa M OOIIEeCTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pemieHuH MpoOJeM COXpPaHEHUs IPUPOTHOTO
paBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJIi COBPEMEHHON IMBWJIM3AIUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUs MEAMWIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX peliaTh PECYpCHBbIE MPOOJIEMbI Pa3BUTHS YEIOBEUECTBA,
MOKMCKA MyTeH BhIXOa U3 TJI00ATBHBIX IKOJIOTMYECKUX MPoOJIeM U 00ecTieueHusl mepexoia
K YCTOWYHMBOMY Pa3BUTHIO, PAlMOHAILHOMY HCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OMOJIOTMYECKMX 3HAHUM B LENAX MOBBILIEHUS
o0IIe  KyJbTyphl, €CTECTBEHHO-HAyYHONW TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKIMOHAJIBHOM rPaMOTHOCTH OOyJaronuxcsi, popMupyeMoin npu U3y4eHUu OUOJIOTHH;

MMOHUMAHUE CYLUIHOCTH METOJOB IMO3HAHMSI, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJB30BaTh MOJydyaeMble 3HAHUS ISl aHaiu3a U OOBSACHEHMS SIBICHUUN
OKPYXKAIOIIET0 MUPA U MPOUCXOASAIINX B HEM M3MEHEHUN, YMEHHUE JIeJIaTh 000CHOBAHHbIE
3aKJIFOYCHUS HA OCHOBE HAyYHBIX (DAKTOB M WUMEIOIIUXCS JAHHBIX C HETBI0 MOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS JUISl PELICHUS
po0JIeM B PEaIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHUE LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO
U UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTBH K HENPEPHIBHOMY OOpa30BaHUIO U CAMOOOPa30BaHUIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO OMOJOTMU B COOTBETCTBUHU C >KM3HEHHBIMU
MOTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATDBI
MeranpeameTHble  pe3yJibTaTbl  OCBOEHUA yudeOHOro mnpeamera  «buonorus»
BKJIIOYAIOT:  3HauMMble 1711 (OPMHUPOBAHHS  MHPOBO33PEHUA  OOYYArOIIUXCS
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MEXKJIUCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIEHAYyYHbIE TMOHSTHS, OTpaKarolue
IIEJIOCTHOCTh HAYYHOU KapTHHBI MHUPA U CIICIU(PUKY METOI0B IMMO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS, SIBJIICHHE, MIPOIIECC, CUCTEMa, HAydHbIN (akT,
MPUHLMI, THUIIOTE3d, 3aKOHOMEPHOCTbh, 3aKOH, TEOpHsl, HCCIEIOBAaHUE, HAOJIIOJICHHE,
U3MEpEHHEe, OKCIEPUMEHT ©  JPYruX), YHHUBEpCAJIbHbIE  Yy4YeOHbIE  JCUCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKaTHBHBIE, PEryJISITUBHBIC), o0ecreunBaroIme
dbopmupoBanre  (QYHKIMOHAJIBLHOM T'PAMOTHOCTH U COLMAIbHOW  KOMIIETEHIIUHU
oOyyaroruxcs, CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIE 1EUCTBUS
B MTO3HABATEJILHON M COLIUANIbHOM MPaKTHKE.

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS IPOTrpaMMBbI CPEIHETO 00IIero o0pa3oBaHus
JOJKHBI OTPaXKaTh:

OBJaeHue yHUBEPCAJILHBIMYU YY€OHBIMY NMO3HABATEIbHBIMU € CTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaIM3UPOBaTh MPOOJIEMY, paccCMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBINLICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMsI, Kiaccuukaiuu, o000IIeH ), pACKPbIBATh CMBICT OMOJIOTHUYECKHUX
MOHATUN (BBIICIATh MX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIMBATh CBA3U C JIPYTUMU
MIOHATUSIMU );

ONpeNeATh UEIN ACATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU HX JTIOCTUIKEHUS,
COOTHOCHUTB PE3YJIbTAThl ICSITEILHOCTH C IOCTABIEHHBIMHU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS IJisi OOBACHEHUS (DAKTOB M SIBJICHHM >KUBOMN
MIPUPO/IBI;

CTPOUThH JIOTUUECKUE PaCCYyXIeHUS (MHIAYKTUBHbBIC, NEIYKTHUBHBIC, IO aHAJIOTHUH),
BBIBJISITh 3aKOHOMEPHOCTM U  MPOTUBOPEUYUST B  PACCMATPUBAEMBIX  SBJICHUSX,
(dhopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJICTBA JIJIsl IPEACTABICHHUS CYIIIECTBEHHBIX CBSI3EH
Y OTHONIIECHUW B M3y4aeMbIX OMOJOTUUECKUX OOBEKTaxX, a TaKXKe MPOTUBOPEUUN Pa3HOTO
pOJia, BBISIBIEHHBIX B Pa3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIAH pEIICHUS TPOOJeMbl ¢ Y4ETOM aHaiW3a HMEIOIINXCS
MaTepUANIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LEISIM,
OIICHUBATh PUCKHU MOCIEACTBUMN NESITETbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATHE PAOOTy B YCIOBUSX PEATBHOTO, BUPTYaJILHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIaJIeTh HaBbIKAMU Yy4e€OHO-UCCIIEIOBATEIBLCKOM M  IMPOEKTHOM JesSTEIbHOCTH,
HaBbIKAMM pa3penieHusi mpoosieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHHsS] NPAKTUYECKUX 3a]ad, MPUMEHEHHMIO DPA3JIUYHBIX METOJIOB
MO3HAHUS;
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WCIIOJTh30BaTh PA3IUYHBIC BHUJBI JACATEIHPHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, TIPEOOPA30BAHUIO M MMPUMEHEHUIO B YUCOHBIX CHUTYaIlUAX, B TOM YHCIIC
MIPU CO3aHHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHupoBaTH HAyYHBIH THUN MBIIUICHHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTbH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BATEILHOMN NEATEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh NPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3ajJlayy, BBIJBUTaTh
TUNoTe3y €€ penieHusi, HaXOJAUTh apTyYMEHTHI ISl IOKa3aTelIbCTBA CBOMX YTBEPXKICHUIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAJM3UPOBATh IIOJIYYCHHBIC B XOJIE PCUICHUS 3aJaddl Pe3yibTaThl, KPUTHUICCKU
OIICHWBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATHh H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH MIPHUOOPETEHHBINA OIIBIT;

OCYIIECTBIISITH IIeJICHATIPABICHHBIA TTOUCK MEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS B
poheCCUOHAIIBHYIO CPENY;

YMETh TIEPCHOCHTHh 3HAHUS B TIO3HABATEIBHYI0O U TPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, MpeJjiaratb OPUTHHAIbHBIE MOJIXOJbI U PEIICHUs, CTaBUTh
MpOoOJIEMBI U 3a/1a4H, TOMYCKAIOIINE abTEPHATHBHBIC PEIIICHUS.

3) pa6ora ¢ unpopmanmeii:

OPUEHTHUPOBATLCS B PA3JIUYHBIX HMCTOYHUKAX HHPOpMAIMK (TEKCTE Yy4eOHOTO
ocoOus, HAYYHO-TIOMYJIIPHON JIUTEpaType, OMOJIOTMYECKUX CJIOBApPSAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3axX MaHHBIX, B MIHTEepHETE), aHATM3UPOBaTh HHPOPMAIIHIO Pa3TMIHBIX
BUJIOB W (OpM TIPEICTaBICHUS, KPUTHUYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(dbopMyIHpoBaTh 3aMpPOCHl W MPUMEHSATH Pa3IMYHBIC METOBI MPH TIOUCKE U OTOOpE
OuoJsiornyeckor nHPpopmMaIu, HeOOXOUMOM sl BHITIOTHEHUS YYEOHBIX 3a/1a4;

prOOpeTaTh OTTBIT WCIIOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTUBHOTO WCIIOIB30BAHUS PA3JTHMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIBHYIO (OPMY TMPEICTABICHUS OMOJOTUYECKOM
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KAa4eCTBE CpEACTBA MpuU paboTe ¢ OMOJIOTHYECKOU
uH(opMaIuen: NPUMEHITh XUMHYECKHEe, (u3nyeckue M MaTeMaTUYeCKHe 3HaKu |
CUMBOJIBI, (OpMyIIbl, aOOpeBUaTypy, HOMEHKJIATYPY, MUCIOJIb30BaTh U MPEoOpPa30BLIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJISTHOCTH,

BJaJIeTh HaBbIKAMHU pACMIO3HABaHUS W 3alIUThl WHMOpMAaIK, WHGOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

1) oO1enne:

OCYUIECTBJISITh KOMMYHHUKAIIMM BO Bcex cdepax >KU3HU, aKTUBHO Yy4acTBOBaTh B
JUAJIOTe WM JTUCKYCCHH TIO CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3a7aBaTh BOMPOCHI,
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BBICKA3bIBaTh CYXIEHUS OTHOCUTEIBHO BBIIIOJIHEHHS MPEIaraéMoi 3aJaud, yYUTHIBATh
MHTEPECHI U COTJTACOBAHHOCTH MO3UIIMI IPYTUX YYACTHUKOB JUAJIO0TA WU JUCKYCCHH);

pacrno3HaBaTh HEeBepOAJIbHBIE CPEACTBAa OOIIEHUS, MOHUMATh 3HAUEHHUE COLIMAIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTyallud, yMETb CMSI4aTh
KOH(MIJIUKTHI U BECTU NIEPETOBOPHIL;

BJIA/ICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICUCTBUS, TOHUMATh HAMEPEHUS
IPYTUX JIOJEH, MPOSBISATh YBOXKHUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU
dbopme popMyIHpPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO H3Jararb CBOK TOUKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) cOBMeCTHAs eSITeJbHOCTh:

MMOHUMATh W HWCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHAMBUAYAJIbHOU padOTHI
IIpU PELIEHUU OMOJOrHYecKOr MpoOIeMbl, 00OCHOBBIBATH HEOOXOJAMMOCTb MPUMEHEHUS
IpyNInoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIICHUH Y4eOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACHUCTBUHN C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH KaXJA0ro YieHa KOJIJIEKTHUBA,

OPUHUMATh LEIM COBMECTHOW IEATEIBHOCTH, OPTaHM30BBIBATh U KOOPJIMHHUPOBATH
NEUCTBUA 1O €€ NOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPENEIIATh POJIA C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KauyeCTBO CBOETO BKJIaJa M KaXJIOT0 Y4YaCTHMKAa KOMaHAbI B OOLIMii
pe3ynbTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

npeaaraTb HOBbIE ITPOEKTHI, OLEHUBATh UAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTAYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEJCHHE B PA3JIMYHBIX CUTYaLMSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJIA BBIABICHUS MPOOJEM WM UX pEUIeHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIUX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHWM 1LI€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JEHCTBHUAX M IMOCTYIKAaX MO OTHOIICHUIO K )KUBOM MPUPOAE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOILNX;

CaMOCTOSATENIbHO  OCYIIECTBJISITH ~ [O3HABAaTEIbHYIO  JIESATEIBHOCTh,  BBISBISATH
mpoOJemMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOU
NEATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTAaBJATh IUIAH pEIIEHUS MpoOJIeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JABATh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieNaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;
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CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOW S3PYIUIIMU B Pa3HBIX
00JacTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:/1aBaTh OIICHKY HOBBIM CHTYallUsiM, BHOCUTh KOPPEKTHUBHI B
NEATENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LETISM;

BJA/eTh HABBIKAMM IIO3HABATEJIbHOM pEQUIEKCMM KaK OCO3HAHMS COBEpLIAEMbIX
JNEUCTBUN W MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAaHUM, HCIIOJIb30BaTh
npuéMbl peIeKCUN 171 OLEHKH CUTYallud, BEIOOpa BEPHOTO PELLIEHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHUKECHHUIO;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

3) nmpuHsiTHe ce0si W JAPYTHX:MIPUHUMATH ceOs, TMOHMMAas CBOU HEJOCTATKH |
JOCTOUHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

MIPU3HABAaTh CBOE MPABO U NPABO IPYrUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YesoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbraTthl ocBoeHus: nporpammbl COO mo Ouosornn Ha 0a30BOM
YPOBHE BKIIOYAIOT crneuuduueckue anas ydeOHoro mnpenmera «buosorus» HaydHbIE
3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUIN 110 OCBOCHUIO, MHTEPIPETAUU U MIPEOOPA30BAHUIO
3HAHWM, BUJBI JESITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUU B
pa3iIMuYHBIX YYEOHBIX CHUTyallUsiX, a TaKXe B PEAIbHbIX >KU3HEHHBIX CUTYyalMsIX,
CBSI3aHHBIX C Ouojyorumedl. B mporpamme mnpeameTHble pe3ysbTaThl NPEACTaBICHbI 10
rojiaMm oOy4eHHUSI.

[IpeameTHbIe pe3yabTaThl OCBOECHMs yuyeOHOro npeamera «buonorus» ¢ 10 kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTMM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa W HAyYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATBHOM IPaMOTHOCTH YEJIOBEKA VISl PEIICHUS
KU3HEHHBIX 33/a4;

YMEHHE pacKpbIBaTh COJIEpP)KaHWE OMOJOTMYECKUX TEPMUHOB U TOHSITHHA: KU3HB,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEUIECTB M MpPEBpAaIICHHE SHEPTUuH), TOMEOCTa3
(camoperynsinus), YpPOBHEBas OpraHU3alHs KUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penponykuus), HacJAEACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yYMEHHE U3Jaratb OMOJIOTUYECKUE TEOpUH (KJIETOYHasi, XpOMOCOMHAsl, MyTal[MOHHAas,
[EHTpaJIbHAS JOTMa MOJIEKYJISIpHOM O6uosorun), 3akoHsl (I'. Mennens, T. Moprana, H. U.
BaBunoBa) um yweHuss (0 IEHTpax MHOrooOpaszus W NPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuit H. 1. BaBunoBa), onpenensats rpaHUilbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJAJIETh METOJaMH HAy4YHOrO TMO3HAHUSA B OWMOJOTMU: HAOJIOIECHUE U
ONMCAaHUE JKUBBIX CHCTEM, IIPOLECCOB U SBJICHUW, OPraHU3alMs W MPOBEICHHE
OMOJIOTUYECKOTO DKCIEPUMEHTA, BBIJABUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEXAY HUCCIENyEMbIMU  BEJIMYUHAMH, OOBSICHEHHE TIOJIYYEHHBIX PE3YJIbTATOB,
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WCITOJIb30BAaHHBIX HAYYHBIX TOHITHH, TEOPH W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HA
OCHOBaHUU MOJYYCHHBIX PE3yIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KJIECTOK MPOKAPHOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPTraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa
BELIECTB W TPEBpAIllEHUs OHHEPruM B KIETKe, (HOTOCHMHTE3a, IUIACTUYECKOrO0 U
HPHEPreTUYeckoro  oOMeHa, XEMOCHHTe3a, MHUTO3a, Meio3a,  OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, MHANBUIYATbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHHUE MPUMEHATH MOJYyUYEHHbIC 3HAHUS JJIs1 OObSICHEHUS] OMOJIOTMUECKUX MPOIECCOB
U SIBJICHUM, ISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM >KU3HU C IENbIO
oOecrieueHuss O€30MACHOCTU CBOETO 3J0POBbS M 3JI0POBbSI  OKPY>KAIOIIMX JIIOJIEH,
COONIOIGHUS HOPM TPAaMOTHOTO TIOBEACHHUS B OKPYXAIOUIEH MPUPOTHON Cpee,
MOHMMAaHUE HEOOXOAMMOCTH HWCIIONBb30BAHUS JOCTHKEHHN COBPEMEHHON OHOJIOTUU |
OMOTEXHOJIOTHIA JUIS PaIllHOHATBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE peIaTh >JeMEHTapHbIE TCHETUYECKHE 3a/JaYyd Ha MOHO- M JUTHOPUIHOE
CKpEIllMBaHME, CIEMJICHHOE HAacleOBaHUE, COCTaBIATh CXEMBl MOHOTHOPHIHOTO
CKpEIIMBaHUSA I MTpeICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTaHU3MOB,

yMEHUE BBITIOJHATH TA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COONIOAATH MpaBUIIa MPU
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 000PYOBAaHUEM;

yMEHUE KPUTHUYECKHU OLIEHUBATh U MHTEPHPETUPOBATH HHPOPMAIINIO OUOJIOTHYECKOTO
collepKaHMs, BKIIIOUAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3 PaA3IMYHBIX HMCTOYHUKOB
(cpenctBa MaccoBod uWHGOpMAIMK, HAYYHO-TIOMYJISPHBIE MaTepHalibl), STUYECKUE
aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOTHH;

[IpeameTHbie pe3ynbTaThl OCBOCHMs yueOHOTO mnpeamera «buonorus» ¢ 11 knacce
JOJHKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApPTHHBI
MHpa W HAYYHOTO MHPOBO33PEHHUSA, O BKIAJEC POCCHUCKHX W 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa IS PelICHHUS
’KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COJACpPKAHWE OHOJOTUYECKUX TEPMHUHOB U TIOHSTHH: BHJI,
MOMyYJISAAS, TEHO(POH, OBONIONUS, JABWXKYIIME CUIbl  ((HaKTOpBI)  DBOJIOIUU,
MPUCTIOCOOJICHHOCTh ~ OPTraHWU3MOB,  BHJI000pa30BaHME, DKOJOTHYECKHE  (AKTOPHI,
AKOCHUCTEMA, MPOMYIEHThI, KOHCYMEHTBHI, PEIYIEHTHI, IEMH MUTaHHUS, HKOJIOTHYECKas
nmupaMujia, OMoreoreHos, onocdepa;

yMEHUE WU3Jarath OWOJIOTMYECKUE Teopuu (dBomtonoHHas Teopus Y. JlapBuHa,
CUHTETUYECKAsl TCOPHS IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIEBOTO CXOACTBA
K. M. bapa, uepenoBanus riaBHbIX HanpasieHud u nyrted spomoonun A. H. Cesepiiosa,
yueHust o 6uocdepe B. WM. Bepnanckoro), onpenenstb IpaHullbl UX NMPUMEHHUMOCTU K
’KUBBIM CUCTEMAM;

yMEHHUE BIJAJIETh METOJaMH HAy4YHOrO TO3HAHWUA B OHMOJOTMU: HAONIONEHHE U
OMKMCAHWE JKUBBIX CHUCTEM, INPOLECCOB U SBJICHHUM, OpraHu3alus W NPOBEJCHUE
OMOJIOTUYECKOTO DKCIEPUMEHTA, BBIJABUIKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMH  BEIMYMHAMH, OOBSICHCHHE TIOJIYYEHHBIX PE3yJIbTAaTOB,
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WCITOJIb30BAaHHBIX HAYYHBIX TIOHSTHH, TEOPHH W 3aKOHOB, YMEHHE JeJiaTh BBIBOJIBI Ha
OCHOBAHHHY TMOJTYyYEHHBIX PE3yIhTaTOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHSI OMOJOTHYECKHX OOBEKTOB:
BHUJIOB, TIOMYJISAIUA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACJIEACTBEHHOM H3MEHUYMBOCTH, €CTECTBEHHOIO
otOopa, BUI000pa30BaHUs, IPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEUCTBHUS IKOJOTUYECKHUX
(akTOpOB Ha OpraHU3MbI, IEPEHOCA BEIIECTB W IOTOKAa JIHEPrUUM B DIKOCHUCTEMaX,
AHTPOIIOTCHHBIX M3MEHEHUN B IKOCHCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Ouocdepe;

yMEHHUE NMPUMEHATH MOJYyUYEHHbIC 3HAHUS JJIs1 OObSICHEHUS] OMOJIOTMUECKUX MPOIECCOB
W SIBJICHUH, JUISl TPUHSATHSA TPAKTUUCCKUX PEIICHUN B MOBCECTHEBHON JKU3HU C IIENHIO
oOecrieueHrss 0€30MacCHOCTH CBOETO 3J0POBbS M 370POBBS  OKPYXAIOMIMX JIOJEH,
COONIOICHUS HOPM TPAaMOTHOTO TIOBEACHHWS B OKpYXKaloIIeH MPUPOJAHON cpere,
MMOHUMaHNUE HEOOXOJAMMOCTH HCIIOJIL30BAHUS JTOCTHKCHUI COBPEMEHHOW OWOJIOTHH IS
paIoHaIBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOIOTHYECKUe 3a7aul, COCTABIATh CXEMbI IepeHoca
BEILIECTB U SHEPTUHU B dIKOCHUCTEMaX (IIETH MUTAHUS);

yYMEHUE BBITIOJIHATH TA0OPATOPHBIE U PAKTUYECKUE PabOThI, COONIOAATH MpaBUIIa MPU
pabote ¢ yueOHBIM U TaOOPaTOPHBIM 000PYOBAaHUEM;

yMEHHUE KPUTHYECKHU OLIEHWBATh U WHTEPIPETUPOBATH HHPOPMAIINIO OHOJIOTHIECKOTO
collepKaHMs, BKIIIOUAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3 PaA3IMYHBIX HMCTOYHUKOB
(cpenctBa maccoBo¥l WMH(OpMaIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh
rI100aJIbHBIC KOJIOTHYECKHUE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K
HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO037aBaTh COOCTBEHHbIE MHUCbMEHHBIE W YCTHbIE COOOUIEHUS, 0000IIas
OMoJOTHYECKYI0 WH(OPMAIMI0O M3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB
HaumeHoBaHue pa3ieioB H TeM JyieKkTpoHHBbIe (LM(POBHIE)
Ne n/m NpoOrpamMmel Beer 1P/ 0
KP 1P o0pa3oBaTe/ibHbIE PeCypPChl
0
bubnuoreka LHOK
1 buosorus kax Hayxa 2 0.5/ https://m.edsoo.ru/7f41¢c292
2 JKuBBbIe cCTEMBI M X OpraHu3aIus 1 bubmorexa HOK
p H https://m.eds00.ru/7f41c292
3 XUMHUYECKUH COCTaB M  CTPOCHHE 8 /15 bubnuoreka [HOK
KJICTKU ' https://m.edso0.ru/7f41c292
bubnuoTeka [HOK
4 IKH3HENEATENEHOCTE KISTKH 6 https://m.edso0.ru/7f41c292
5 PazmHOXXEeHME M HMHIMBUIAYAJIbHOE 5 105 bubnuoreka HOK
pa3BUTHE OPTaHU3MOB ' https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCT: W U3MEHYHUBOCTH 8 115 bubanoreka [HOK
OpraHH3MOB || https://m.edsoo.ru/7f41c292
7 Cenekiusi ~ OpraHU3MOB. OcHOBBI 3 bubnuoteka [HOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpems 1 bubmmorexa LOK
p p https://m.edso0.ru/7f41c292
OBHIEE  KOJIMYECTBO YACOB TIIO 34 2 1.5/
ITPOI'PAMME 3.5
11 KJIACC
OnekTpoHHBbIE (IIUPPOBLIE)
00pasoBaTelbHBIE PECYPCHI
Ne i/ | HaumeHoBaHUE pa3/ieloB U TEM Komeraectso 9ac0B P peeyp
1| MIPOrPaMMBbI
Bcero | KP
I1P
bubmmoreka
1 DBOJIIOIIMOHHAS] OUOJIOTHS 9 1 IOK https://m.edsoo.ru/7f4
lcc/4
BO3HUKHOBEHHE M pa3BUTHE )KU3HU Ha bubsmotexa
2 p 9 1 0.5 | LIOK https://m.edsoo.ru/7f4

3emie

lcc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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bubnmoreka

3 OpraHu3Mbl ¥ OKpyKaromias cpeaa 5 1 IOK https://m.edsoo.ru/7f4
lcc74
bubnmoreka

4 Coo01ecTBa ¥ SKOJIOTUUECKHE CUCTEMBI 9 1 IHOK https://m.edsoo.ru/7f4
lcc74
bubnmoreka

5 PesepBHOE Bpems 2 OK https://m.edsoo.ru/7f4
lcc74

OBIIEE KOJIMYECTBO YACOB I10 34 5 o5

ITPOIT'PAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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10 KJIACC
KoanuyecTBO
4acoB DJIEeKTPOHHbBIE
o JarTa nzydyenus S —_—
h Tema ypoka Ip
n/n B KP |/ o0pa3oBaTte/ibHbIE
cero
JIp | MIaH dakr pecypcebl
1.buosiorus kak Hayka (2 4)
bubmuoreka I1OK
https://m.edsoo.ru/
L e e s2e12
. y https://m.edsoo.ru/
863e632a
Meroapl  TMO3HAHHWSA  KUBOK
npupoasl.  Wuerp.Thb  Ned.
[IpakTuueckass pabora Ne 1 BH6H_HOTeKa LOK
2 CHIONb30BANE  PASTHMHBIX 1 0.5/ https://m.edsoo.ru/
METO/IOB pu U3y4YCHUU 863e6122
OMOJIOTHUECKUX 0OBEKTOBY
2. /Kusble cucreMbl 1 X opranusanuu (1 4)
buonornueckue CHUCTEMBI, BH6H_HOTeKa HOK
3 1 https://m.edsoo.ru/

IMpOUECChl U UX U3YYCHHC

863e6564

3. XumMuyeckuii COCTaB U CTPOeHHE KJIETKH (8 1)

XUMHUYECKUA COCTaB KJIETKH.

bubnuorexka I[OK

4 Bojta 1 MHHEpaTbHBIE COH 1 https://m.edsoo.ru/
863e674e
benku. CocraB u crpoeHue bubmmorexa TIOK
5 6em<01‘3 1 https://m.edsoo.ru/
863e6b72
®epMeHThl — OHOJIOTHYECKUE
KaTaau3aTophl. Huctp., Tb
Ne4.JTaGoparopHas pabora bubnmuorexka I[[OK
6 Nel«M3y4yenne karanutuueckoit | 1 /0.5 https://m.edsoo.ru/
aKTHBHOCTH  (pepMeHTOB  (Ha 863e6b72
npuMepe aMUIIa3bl W
KaTayasbl)»
bubmoreka I1[OK
! gr?(i]::?dii;sme KI/ICJ‘IOTBIH:’?I&?H 1 hitps://m.edso0.ru/
y ' 8636870
Hctopuss 1 MeTonbl H3ydeHUS bubmorexa TOK
8 kietku. Kinetounas teopust 1 hitps://m.eds00.1u/
' 863e6d5¢
Knerka kak memocTHas >KuBas bubmmorexa TIOK
9 1 https://m.edsoo.ru/

CUCTEMA

863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
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Ctpoenue 3YKapUOTHUUYECKOM
KJIETKH. WNuctp. Th Ned.
JlaGopaTopHas pabora Ne 2
«3yueHne CTpOeHHs KIETOK

10 N 1 /0.5
pacTeHui, )KUBOTHBIX, TPHOOB U
OaKkTepuil O] MEKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpenaparax u
HUX OIKCAHHUE
bubnmmorexka I[OK
KOHTp.OJIBHaSI pabora Nel mo https://m.edsoo.ru/
11 TEMaM: ((BI/I?J'IOFI/IH KaKk Hayka. 1 863e6ff0
XUMUYECKUH COCTaB Hu PYSTTIN
CTPOCHHE KIETKID. https://m.edsoo.ru/
863e716¢
4. KKu3HenesiITeJJbHOCTb KJIEeTKH (6 1)
O6meH BEILICCTB WU bubmorexa TIOK
12 METAGOTIAM 1 https://m.edsoo.ru/
863e766¢C
bubmuoreka I1OK
13 dorocunTre3. XeMOCHHTE3 1 https://m.edsoo.ru/
863e7c98
bubmuoreka I11OK
14 DHepreTHyecKuii 0OMeH 1 https://m.edsoo.ru/
863e7aae
JKu3HeHHEIN  IMKI  KIIETKU.
Jenenue KJIETKH. MwuTos3.
Wuerp. T Ned4. JlaGopaTopHas bubmmnoreka IIOK
15 pabora  Ne3 HaGmroneune | 1 /0.5 https://m.edsoo.ru/
«MUTO3a B KIETKaX KOHYHMKA 863e7dc4
KOpelIka Jyka Ha TOTOBBIX
MHUKpOIIpenapaTax»
bubnuorexka I[OK
16 Eﬁ:cﬁzzzo Cg;ﬁ; Peakus 1 https://m.edsoo.ru/
p 863e796€
Tpancmsiust —  OUOCHHTE3 Bubmiorexa ITOK
17 Semxa 1 https://m.edsoo.ru/

863e796e

5. PasMHOKeHHe M HHAMBHAYaJIbHOE pa3BuTHe (5 4)

18

Hexknerounsie Gopmbl )KU3HU —
BHUPYCHI

1

bubnuorexka I[OK
https://m.edsoo.ru/
863e7540

19

Dopmbl Pa3MHOXEHHUS
OpraHu3MoB

bubnuorexka I[OK
https://m.edsoo.ru/
863e81b6
https://m.edsoo.ru/
863e831e

20

Meiios

butbmorexka I[OK
https://m.edsoo.ru/
863e7fda



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
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OOpazoBanue U pa3BUTHUE
MOJIOBBIX KJIETOK.
OmnonotBopenue.  Mucrp.Ned

21 Jlabopatopnass pabdora Ne 4 | 1 /0.5
«3yueHre CTPOCHUsSI MOJOBBIX
KIJICTOK Ha T'OTOBBIX
MHKpOIIpEnaparax»

99 WNHauBuIyaspHOE passutHe |
OpraHu3MoOB

bubnmmorexka I[OK
https://m.edsoo.ru/
863e81hb6

bubmuoreka I1OK
https://m.edsoo.ru/
863e8436

6. HacsieicTBEeHHOCTh M M3MEHYMBOCTH OPraHu3MoB (8 1)

I'enetuka  —  Hayka O bubmuoreka I[[OK
23 HACJICJICTBEHHOCTH nu 1 https://m.edsoo.ru/
HU3MEHYMBOCTH 863e86f2
3aKOHOMEPHOCTH HACJIECIOBAHMS bubmuoreka I11OK
24 npu3HakoB.  Monorubpuanoe | 1 https://m.edsoo.ru/
CKpCIIMBAaHUE 863e8878
JurubpugHoe  CKpeluBaHHE. bubnmnoreka IIOK
25 3akoH He3aBucumoro | 1 https://m.edsoo.ru/
HaCJIeIOBaHMSI TPH3HAKOB 863e89a4
CuernneHnoe HaCJIC/IOBaHHE
IIPU3HAKOB. WNucrp. Th
Ne4.JTaboparopHas pabora Ne 5 bubnmnoreka I[OK
26 «M3yueHue pe3yibraToB | 1 /0.5 https://m.edsoo.ru/
MOHOTHOPHUIHOTO u 863e8c60
JTUTHOPHUTHOTO CKPEITUBAHUS Y
Jpo30(hUIIBI IO PYCYHKAM)
I'enetnka mona. HacnemoBanme bubmmorexka I[OK
27 NMPHU3HAKOB,  CIEIUIGHHBIX ¢ | 1 https://m.edsoo.ru/
TIOJIOM 863e8c60
N3MeHUYnBOCTb.
HenacnencrBennas
)
e Mo 16 X Busnorss 10K
28 Visywernue  moan @nxaunoénoﬁ 1 /0.5 https://m.edsoo.ru/
863e8efe
W3MEHUYUBOCTH, MOCTPOCHUE
BapHUAI[IOHHOTO psana "
BapHalMOHHOW KPUBOM»
Hacnencreennas
n3mMeHunBocTb. MHeTp. Th Ned bubmuoreka IL[OK
29 Jlabopatopuass pabora Ne 7. 1 /0.5 https://m.edsoo.ru/
«AnHanm3 MyTanui y 863e8efe
JPO30(UITBITIO PUCYHKAM
(epe s, e B 110K
30 3 — 1 1/ https://m.edsoo.ru/

CocraBienne u aHaIn3
POJIOCIIOBHBIX YeJIOBEKa

863e8d78

7. Cenexkuusi oprann3dMoB. OCHOBbI O0HOTeXHOJI0TUH (4 1)



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
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31 Cenekius kKaK Hayka v mporiecc | 1
Konrponsnass pabora Ne2 mo
o Bumorera LOK
32 OpfaHmﬁ]OB p 1 1 https://m.edsoo.ru/
HacnencrBeHHOCTD u 8639214
N3MCHYUBOCTH OpraHu3mMoB.»
e Bumorers LOK
33 )KHBOEHHX p - 1 https://m.edsoo.ru/
yp 863e9214
UHCTP.No2. -
buorexHosiorus kak oOTpacib BI/I6J'II/IOT6K8. L[OK
34 DOHIBONCTEA p 1 https://m.edsoo.ru/
p A 863¢9336
OBIIEE KOJIMYECTBO YACOB IIO 34 5

I[TPOTPAMME

1.5/3.5
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11 KJIACC

KosmuecTBO yacos Aara usyuenus DJIeKTPOHHbIE
Nen/m | Tema ypoka uudposbie
Bcero | KP e IInan | ®akr o0pa3oBaTte/ibHbIC
pecypchl
Ileps.unctp.no Th bubnumoreka [JOK
1 Nel.DBomronust 1 METOIbI €€ 1 https://m.edsoo.ru/8
HU3Y4YEHUS 63ea20e
bu6nuoreka [IOK
Uctopus pa3BUTHUSA
2 06 1 https://m.edso00.ru/8
MIpeICTaBICHHUI 00 SBOIOINH 6369570
bubnnoreka IIOK
3 MUKpO3BOTIOIHUS 1 https://m.edso0.ru/8
63e9cle
[Honmynsauus KakK
JJIEMEHTapHAs CIUHUIA BUAA
u  oapomonuu.  Uucrp. Th bubmuorexa [JOK
4 No4.JTaGoparopnas pabora No 1 0.5 https://m.eds00.ru/86
1 «CpaBHeHue BHAOB IO 3e99c6
Mopdonoruueckomy
KPUTEPUIO»
JBuxymiue CHJIBI bu6muoreka [JOK
5 (preMeHTapHbIe (bakTOopHI) 1 https://m.edso00.ru/8
SBOIIOIUHU 63e9da4
. bubmuorexa [JOK
EctectBenHsIi 0TOOD U €ro
6 (opE! 1 https://m.edsoo.ru/8
P 63e9ed0
Pe3ynbTaTe! SBOJIIOLNU:
MPUCTIOCOOIEHHOCTh
OpPTraHHU3MOB u
but6mmoreka [IOK
BugooOpasoBanue. Uucrp.Th
7 Nod JTa6 5 Ne 1 0.5 https://m.edso0.ru/8
o4.Jlaboparopnas pabota No 6369fde
2 «Omnucanue MNpUCTIOCOO-
JEHHOCTH oOpraHu3Ma u e€
OTHOCUTEIFHOTO XapaKTepa»
bu6nuoreka [IOK
Hamnpasnenus n nmytu
8 1 https://m.edso0.ru/8
MaKpO3BOIIOIUU 6369016
9 Heo6paTumocTs 3BoOIUHN 1
10 Uctopus xxu3nn Ha 3emiie U 1
METOJBI €€ N3YUECHHUS
11 ['unore3sl  MPOUCXOKICHUS 1 but6mmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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JKA3HU Ha 3emiie

https://m.edso0.ru/8
63eabab

Pa3Butue xxu3Hu Ha 3eMiie 110

bu6nuoreka [IOK

12 https://m.edso00.ru/8
apam | mepuojam 63ea6be
OCHOBHBIC 3Tallbl BOJIIOLIMH
PaCTHTENIHLHOTO U KUBOTHOTO
MI/Ipa.I/IHCTp.TB Ne4., Buomuorekxa ]_[OK

13 [Ipaktuyeckas pabora Ne 1 0.5 https://m.edsoo.ru/8
«3yuenue HCKOIAaeMBIX 63ea8bc
OCTaTKOB pacTeHui u
JKHUBOTHBIX B KOJUICKIIHSIX
CoBpeMmecHHas cucTeMa bubmorexa LOK

14 P https://m.edso0.ru/8
OpPraHUYECKOTO MHPa 63cadse

bubnnoreka IIOK
DBOIIIOLIHS yesIoBeKa
15 (auTpomoreres) https://m.edso00.ru/8
p 63eac2c
bubmmoreka [IOK
BIDKYIIME CHUJIBbI ((haKTOPBI
16 fHT OiI:FGHGSa (@ pL1) https://m.eds00.ru/8
p 63ead44

17 OCHOBHBIE CTaAUH IBOJIIOINHA
YyeJIoBeKa
UYenoBeueckne pacel 1 bubnmnoreka [JOK

18 MIPUPO/IHBIE aJanTalluu https://m.edso0o.ru/8
qeJIoBeKa 63eaea?
PesepBHBIii ypOK.

19 KonTponbnas pabora Nel o 1
TeMe «BO3HUKHOBEHHE U
pPa3BUTHE KU3HU HA 3eMIIE»

20 DKoJoTHs Kak HayKa
Cpenpl oOuTanus u bubmorexa LOK

21 SKOJOTHHECKHE (PAKTOPEL https://m.edso00.ru/8

" P 63eafec
Aluotnueckue (hakTopsI.
Wucrp. Th Ned.
JIaGoparopnast pabora Ne 3.
«Mopdonorudeckue bubmorexa LOK
22 0.5 https://m.edso00.ru/8

OCOOEHHOCTH pacTEeHUH W3
pa3HbIX MECT OOMTaHU.
JlabopaTopHas pabota Ne 4.
«BnusgHue ceera Ha poCT U

63eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
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Pa3BUTHE YEPEHKOB KOJICYCa»

bu6nuoreka [IOK
23 buoTtnueckue GakTopsl 1 https://m.edso0.ru/8
63eb348
DKOJOrH4ecKHe XapakTe-
PUCTHKH HOIYJISITUH.
24 Wuctp. TH Ned. HpaKTI/I‘-IeCK.a:ﬂ 1 05
pabdora Ne 2 «lloacuér
IJIOTHOCTHU MTOIYJISALIAN
pa3HbIX BUJOB PACTCHUI»
Coo0rmiecTBa OpraHu3MOB — bubmmorexa HOK
25 5 1 https://m.edsoo.ru/8
HOHEHO3 63eb46a
bubnnoreka IIOK
DKOJIOTHYECKHE CUCTEMBI
26 ( ) 1 https://m.edsoo.ru/8
HKOCUCTEMBI 63eb46a
OcHoBHbIE IIOKa3aTeNIN
bubnuorexa [JOK
9KOCUCTEMBI. JKOJOTUYECKHE
27 Croi 1 https://m.edsoo.ru/8
MU PAMH/IBI. BOICTBA 63eb5fa
skocucteM. Cykueccus
28 [Ipupoanbie 3KOCHUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
buocpepa — rnoGanpHas bubmorexa LOK
30 3 1 https://m.edso0.ru/8
AKOCHCTEMA 3eMITH 63ebb5e
bu6nuoreka [IOK
3aKOHOMEPHOCTH
31 5 1 https://m.edso0.ru/8
CYLIECTBOBaHMs Ouochepbl 63ebd16
UYenoBeuectBo B Omocdepe
32 3emun..Cocy1iecTBOBaHNE 1
MIPUPOJIBI M YeIOBEYECTBA
but6mmoreka [IOK
33 KontponsHas paboraNe2 1 https://m.edsoo.ru/8
63ebale
PesepBHBIil ypoK.
34 O06006111eH1E TEMBI 1
«Coo0miecTBa 1
HKOJIOTUYECKUE CHCTEMBD)
OBILIEE KOJIMYECTBO YACOB 34 55

I10 ITPOIT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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HNPOBEPAEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJIbHOM NPOI'PAMMBI

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IEro 00pa3oBaHMsI

CpopMHUpPOBAaHHOCTh 3HAHUW O MECT€ W POJU OMOJOTHM B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAaHUM COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MUPAa U HAYYHOI'O MHUPOBO33PEHUS; O BKJIAJE POCCHUMCKUX U
3apyOeXHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OWOJIOTHUH; (PYHKIIMOHAIBHON

IrpaMOTHOCTH YCJIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh cojiepKaHue OMOJOTMYECKHX TEPMHUHOB U MOHITUN: JKU3HB,
KJIETKa, OpraHusM; MeTabonu3M (OOMEH BeIIeCTB W MpeBpallleHue SHEPTuun),
romMeocras (camMoperyisimus), YpOBHEBas OpTraHU3AIMs IKUBBIX CHCTEM,
CaMOBOCIIPOM3BEJICHUE (PENpPOAYKIHS), HACIEACTBEHHOCTh, M3MEHYHBOCTh, POCT

" pa3sBUTHC

YMmenue wu3naratb OHOJOTMYECKHE TeOpUHM  (KJIETOYHas, XpOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mengens, T. Moprana, H.l1. BaBunosa) u ydenus (o
[EHTpaX MHOrooOpa3usi W TPOUCXOXKICHUS KyIbTypHBIX pacTenuit H.U.

BasuioBa), onpeensath rpaHuIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM

10 KJIACC
Kon
NpoBePsIEMOro
pe3yjbTaTa

1

2

3

4

YMeHHe BIajeTh METOJaMHd HAyYHOTO TMO3HAaHWUA B OmoJiornu (HAOMIOJACHUE H
OIIMCAaHUC XHBBIX CHCTEM, HpOI_[eCCOB nu HBJ’ICHHfI; OpI‘aHI/I3aLII/ISI n HpOBeI[eHI/Ie

OHOJIOTUYECKOTO OKCIICPUMCHTA, BBIIBHXKXCHHC THUITIOTE3bI, BBISIBJICHHUC
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3aBUCUMOCTH MCKAY HUCCICAYCMBIMH BCIMYUMHAMMU, 0o0BsICHEHHE MOJIYYCHHBIX
PE3YyIbTAaTOB, UCIOJB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJAbBI HA OCHOBAaHUH IIOJTYUYCHHBIX pe3y.]'II>TaTOB)

YMeHHE BBIICIATh CYLIECTBEHHBIC IPU3HAKA BHUPYCOB, KIIETOK IIPOKAPUOT M
9YKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHU3MOB; OCOOEHHOCTH
IIPOLIECCOB OOMEHa BELIECTB U MPEBPALICHUs HHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO0 M HHEPreTHYecKOoro OOMeHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIUIOZOTBOPEHHUs, PAa3MHOKEHHUs, WHAMBUAYAJIbHOTO pPa3BUTUS OpraHu3Ma

(oHTOTEHE3)

YMeHHe NpUMEHSTh [OJIydYeHHbIE 3HAHMS Uil OOBSCHEHHS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATUSA NPAKTUYECKUX PELICHUN B MOBCEIHEBHOMN
KU3HU B LENAX oOecredeHHuss O€30MacHOCTH CBOETro 3J0pPOBbS U 3JI0POBbS
OKpYXKaloIUX JIoJeH, COOJMIOACHHUS HOPM TIPaMOTHOIO IIOBEIEHUS B
OKpy’Karollel NPpUPOJHON cpeze; NOHUMaHHE HEOOXOIUMOCTH HCIOJIb30BaHUS
JTOCTIDKEHUH COBPEMEHHOW OHOJOTHMHM M OWOTEXHOJOTHUH Ui palOHAIBHOTO

IIPUPOI0IOIB30BAHUS

YMmenue pemaTh 3JIEMCHTAPHBIC TCHCTUYCCKUC 3ala4y Ha MOHO- U JII/IFI/I6pI/II[H06
CKpCHIMBAHUC, CHCIINICHHOC HACJICIOBAHUC; COCTABIIATH CXCMbI MOHOFI/I6pI/I,I[HOFO

CKpCIIrMBaHuA JJIA NPCACKa3aHnAg HACIICAOBAHUA MTPU3HAKOB Y OPraHn3MOB

YMeHHe BBINOJIHATh na6opaT0pHHe U IIPAKTHUYCCKUC pa6OTI>I, CO6J'IIO)13.TB

npaBuia Mpu padoTe ¢ yueOHBIM U 1a00paToOpHEIM 000pyI0BaHUEM

YMeHue KpUTUYECKHM OLIEHMBAaTh W  HMHTEPIPETUPOBATH  MH(GOPMAIUIO
OMOJIOTUYECKOTO COJEepKAHUSA, BKIIOYAIOLIYIO TIICEBIOHAYYHbIE 3HAHHUS U3
pa3nuyHbIX UCTOYHUKOB (CMMU, HayuHO-TIOMyNSpHBIE MaTepUalbl); ITHYECKHUE

ACIICKThI COBPEMCHHBIX I/ICCJ'IG,ZIOBaHI/Iﬁ B 6I/IOHOFI/II/I, MCIHUIINHE, OMOTEXHOJIOTUH

10

YMeHnue co3naBaTh COOCTBEHHBIC MMUCHMEHHEIC U YCTHBIC COO6H.[CHI/I$I, 060611[3.5{
ouosor HNYCCKYIO I/IH(bopMaLII/IIO U3  HCCKOJIBKMX  HWCTOYHUKOB, TI'pPaMOTHO

MCIOJIb30BaTh MOHATUHHBIN arnmnapar OMoJ0ruu

11 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHHUI O MECTE U POJM OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (DOPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-

HAy4YHOW KapTUHBI MHUpa U Hay4YHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCHMCKIX
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U 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH; (HYHKIIMOHATIEHOU

TpaMOTHOCTH YCJIOBCKA AJId PCUHICHUA KU3HCHHBIX 3a1a4

VMeHHEe PacKpbIBaTh COJCPIKAHUE OHMOJOTMYECKHX TEPMUHOB U IOHSTHIL:
BUJ, TOMYJSAIUsA, TEHOPOH], O3BOJIOUMUS, ABWXKYIIHE CHIBI ((PaKTOpHI)
HBOJIIOIHH, PUCIIOCOOTICHHOCTD OpTraHU3MOB, BU000pa30BaHue,
9KOJIOTHYECKHE  (aKTOPBI, OIKOCHUCTEMa, IMPOAYLEHTBI, KOHCYMEHTHI,
pEAYLEHTBI, LENU MHUTaHUs, OSKOJOTMYeCKas I[UpaMUia, OUOTreOLEHO3,

ounocdepa

YMeHune wu3naraTh OHOJOTHYECKHE Teopuu (PBONIOIMOHHAS Teopusi Y.
JapBuHa, cUHTeTHYecKas TEeOpHUs DBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpreBoro cxoacTea K.M. bapa, uepeoBanus riiaBHbIX HallpaBiIeHUN 1
nyreit sBomrorun A H. CeBepriosa, yaenus o 6uochepe B.U. Bepuaackoro),

OIIPEACIIATh I'PaHUIbI UX IIPUMCHUMOCTH K ) KUBBIM CUCTCMaM

YMeHue BiIajeTh MeTOJaMH HAaY4YHOI'O IIO3HAHUA B OHoJoruu (Ha6J'IIOI[eHI/IC
N OIKCAaHUEC JKUBBIX CHCTCM, IIPOLHECCOB U ﬂBJICHPIfI; opranuzaluvsa H
IMPOBEACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA, BBIABHIXCHUC TUIIOTC3bI;
BBISABJICHUC 3dBUCUMOCTH MCKAY UCCIICAYCMbIMU BCIIMYMHAMU, 00BsICHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ u

3aKOHOB; YMCHHUC ACIIAaTh BBIBOJIbI HA OCHOBAHUHW MMOJTYYCHHBIX pe3y.]'II)TaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE NPU3HAKU CTPOEHUS OMOJOTMUYECKUX
O00BEKTOB: BHJIOB, MOIMYJSALUH, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTeOIIeHO30B M JKOCHUCTEM; OCOOEHHOCTH IIPOLECCOB HACIEICTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
IPUCIOCOOIEHHOCTH OPraHW3MOB, ACUCTBUS HKOJOTHUECKUX (PaKTOPOB Ha
OpraHu3MBbl, I€peHoca BEIIeCTB U TIOTOKA DJHEPrUUM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX U3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa

BEIIECTB Y OMOTEOXMMHUYECKUX ITUKIIOB B OHocdepe

YMeHue NpuMeHsSTh MONyYeHHBbIC 3HAHUS NI OOBSICHEHUS OMOIIOTHYECKUX
MPOLIECCOB M SIBIICHUW, Il TPUHATHS NPAKTUYECKUX PEIICHHA B
MOBCETHEBHOM JKU3HH B LIETSAX 00ecTeueHnst 6€30MacHOCTH CBOETO 3/I0POBbS
U 3J0pOBBbS OKPYKAIOIIMUX JIIOJEH, COONIOJCHHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPY)KAIOIIEH MPUPOJHON cpesie; MOHMMaHHe He0OX0IUMMOCTH
UCIIOJIb30BaHUs JOCTHKCHHI COBPEMECHHON OHMOJIOTHH IS PalliOHAIBLHOTO

MPUPOIONOIB30BAHUS

YMenue peuiaThb 3JICMCHTAPHLBIC OHOJIOTHYECKUE 3aga4u, COCTaBIATH CXCMbI

NepeHoca BeIleCTB U SHEPTUU B SKOCUCTEMaX (LIeTH MUTAHHUS)

YMeHue BBIMOTHATH Ja0OpaTOpHbIE M IMpaKTHYECKHe pPadOThl, COOIIOAATH
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npaBuia mpu paboTe ¢ yueOHBIM U JTa00OpaTOpHBIM 000PYIOBAHUEM

YMeHHe KpUTHYECKH OLIEHHBAThb M HWHTEPIPETUPOBATh HHGOPMAIUIO

OMOJIOTUYECKOr0 COACPIKAHUA, BKIIOYAIOINYIO IICCBAOHAYYHBIC 3HAHHA M3

9 paznuuHbiX  ucTouyHUMKOB (CMU, HayuHo-momyisipHblE  MaTepuabl);
paccMaTpuBaTh TII00AJIBHBIE SKOJIOTUYECKHE TNPOOJIEMBI COBPEMEHHOCTH,
(GopMHPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO
VYMeHue co3iaBaTh COOCTBEHHbIE INHCBMEHHBIE M YCTHBIE COOOLICHHS,

10 000011ass  GHOJIOrMYECKYI0 HMH(MOPMAIMIO M3 HECKOIBKMX HMCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATUUHBIN armapar OHOJIOTHH
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

buonorus xak Hayka

1.1

buonoruss — wnayka o xuBoil mnpupone. Ponp Ouonoruu B popmMHpOBaHUU

COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucTeMa OMOJIOTHYECKIX HAYK

1.2

Metoapl MO3HaHUS KUBOW MPUPOAbI (HAONIOEHUE, DSKCIEPUMEHT, OIHUCaHHE,

HU3MCPCHUC, KJIaCCI/ICbI/IKaL[I/ISI, MOACIINPOBAHUEC, CTATUCTUYCCKAs 06pa60TKa ,I[aHHLIX)

JKuBnIe cCTEMBI U BX opranu3anus

2.1

XKusbie cucrembl (OUOCHUCTEMBI) Kak mpeaMmeT wuszydenus Ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpasue

2.2

YpoBHUM oOpraHuzaly OMOCHUCTEM: MOJEKYJIAPHO-TEHETUUECKUN, KJIETOUHbIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, SKOCUCTEMHBIN, O1OChepHbI

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KIICTKH. XHUMHYECKHUE 9JICMCHTBI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma n MHHCPAJIbHBIC BCIICCTBA. (DYHKI_II/II/I BOABI 1 MUHCPAJIBbHBIX

BeIIeCTB B KieTke. [loaiepkanre 0CMOTHYECKOTO OalaHca

3.2

benku. CoctaB M cTpoeHHe O€lIKOB. AMHHOKHUCIOTBI — MOHOMEpHI OENKOB.
HezameHnMble U 3aMEHMMBIE AMUHOKHCIIOTBI. AMMHOKHUCIOTHBIN COCTaB. YpPOBHHU
CTPYKTYypbl ~O€NKOBOl MoJjieKynbl (IepBHYHAs, BTOpPUYHAs, TpETUYHAs U
YeTBepTUYHAsT CTPYKTypa). XHMHYeckue cBolcTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

depMeHThI — OHosornueckue karanuzaropbl. CTpoeHue pepMeHTa: aKTUBHBIN LIEHTP,
cyoctparHas cnenudpuyHocts. Kodepmentsl. Butamunbl. OTinuus ¢GepMeHTOB OT

HCOPTraHNYCCKUX KaTaIn3aTOpOB

3.3

VYrneBoasl: MoOHOcaxapuabl (TJIIOKO3a, pub03a M Je30KCHpU003a), arcaxapujibl
(caxapo3a, JakTo3a) W mMoJUcaxapuibl (Kpaxmai, TJWKOTEH, IeJIII0JI03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jlunuasl: Tpuraunepuasl, crepounisl, dpochonunuasl. ['mapodunsHo-rHIpodhoOHbIE
cBoiicTBa. buonorndeckue ¢yHkuun nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U

JIMIIUA0B KaK HCTOYHHUKOB SHECPTHUU

3.4

Hyxneunosbie kucnotsl: JJHK m PHK. Hykneoruasl — MOHOMEpBI HYKJIEHHOBBIX

kuciaot. Ctpoenune u ¢pynkiuu JJHK. Ctpoenune u ¢pynkuun PHK. AT®: crpoenue u
byHKIAHA
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3.5

[urosorust — Hayka o kierke. Kiierounas reopusi. MeToabl H3ydeHUs KIETOK

3.6

Knerka kak nenoctHass xwuBass cuctema. OOmMe NpU3HAKU KIIETOK: 3aMKHyTas
HapyxHas MmemOpana, mosekynbl JJHK kak renernueckuii anmapar, cucteMa CHHTe3a

OeJka

3.7

Tunsl KIeTok: 3yKapuoTHdeckas M mpokapuoTuueckas. OCoOEHHOCTH CTPOEHUs
MpoKapuoTHUecKo  kieTku.  Kierounas  crenka  Oaktepuil.  CtpoeHue
9YKapHOTHYECKOH KJIeTKU. OCHOBHBIE OTJINYMS PACTUTENLHON, )KUBOTHOM U TPUOHOM

KIICTKH

3.8

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IMIMKOKAIMUKC, UX (PYHKIMU.
[Tna3marudeckas memOpana, e€ cBoiictBa u QyHKIMH. [{uToTuTasmMa u e€ opraHouIpl.
OnHomeMOpaHHBIE OpraHOU/AbI KJIETKU: 3HAoIuIazMaruueckas cetb (OIIC), anmapar
lonpmxy, nu3ocoMbl. [lolyaBTOHOMHBIE  OpraHOMJbI  KJIETKM: MHMTOXOHAPHH,
wiactuapl.  [IpoucxoxaeHne MHUTOXOHAPMM W IwlacTuA. Buael  miactun.
HememOpanHble OpraHouabl KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTP, PECHUYKH,

KIyTuKU. OyHKIIMKA OpraHonI0B KIIETKH. BrirtoueHns

3.9

SAnpo — perynsatopHbld UeHTp KieTku. CTpoeHue sjapa: siaepHas 000J0uKa,

KapuoIuia3Ma, XpoMaTuH, AJPbIINIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

>KH3H€I[€$[T€J'IBHOCTB KJIIETKH

4.1

OOmeHn BemiecTB, WM MeTa0OIM3M. AccUMUISAIUS (TIACTHUECKUA OOMEH) U
JTUCCUMUIISINSA  (PHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIecca
Metabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTpPO(HBIN U rerepoTpodHbif. Poib

(bepMeHTOB B OOMEHEe BCIHICCTB U MPCBPALICHUN SHEPIUU B KIICTKE

4.2

®dortocunre3. CetoBas W TemHoBass (a3bl (orocwHTe3a. Peaknum ¢otocuHTe3a.
DddextuBHOCTH doTOCHHTE3a. 3HaueHWe (OTOCHMHTE3a IS KU3HU Ha 3emile.
Bnusnue ycnoBuid cpenpl Ha (OTOCHHTE3 U CIOCOOBI  TMOBBIIIEHUS — €TO
MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCHUHTE3UpYyIole OakTepun. 3HAUCHUE XEMOCHUHTE3a ISl KU3HU

Ha 3emiie

4.3

OHepreTudyeckuii oOMeH B KieTKe. PacuienyieHne BeIIECTB, BBbIIEICHUE U
aKKyMYJIMPOBAHHUE SHEPIUU B KJIETKE. DTalbl YHEPreTUYecKoro ooMeHa. [ ukonus.
bpoxenne u ero Buabl. KuciaopogHoe OKuCIIEHHE, WIM KJIETOYHOE [bIXaHHUE.

O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa

4.4

Peakniun matpuuHoro cuHTtesa. ['eHerndeckas uHdopmauus u JJHK. Peamuszarms

reHeTH4YeCKO wuHdopManuu B KiIeTKe. [eHeTMYecKud KO W €ero CBOMCTBA.
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Tpanckpunmss — matpuunblii cuare3 PHK. Tpancmsmus — OuocuHTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl Xu3HU — BHpYChl. McTtopus otkpeiTus BupycoB ([.U.
NBanoBckuii). OCOOCHHOCTHM  CTPOCHHUS W JKU3HEACATEIHHOCTH  BUPYCOB.
bakrepuodaru. bone3snu pacreHuit, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMEIC BUPYCAMHU.
Bupyc ummynonedunura uyenopeka (BUY) — Bozoyaurens CIINda. [Ipodunaktuka

pacnpocTpaHeHus] BUPYCHBIX 3a00IeBaHUI

PasMHOXEeHME U MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

KnetouHblif LUK, WM KU3HEHHBIN LUK KieTku. MHTepdaza u murto3. [Ipoueccsl,
nporekaromue B uHTepdasze. Permkanus — peakuus marpuyHoro cunreza JIHK.
CrpoeHne XpoMOCOM. XPOMOCOMHBEIM HabOp — KapuoTun. JIWIIougHBIA |
rarmjouAHbII  XpOMOCOMHblE HaOopbl. Xpomatuabl. LluTojIOrHMuecKue OCHOBBI
Pa3MHOXKEHHS U UHAMBUYAJILHOTO Pa3BUTHS OPraHU3MOB.

Henenue xnetku — muro3. Craguu murto3a. IIporuecchl, Mpoucxoasiuiye Ha pa3HbIX

CTaIUSIX MUTO3a. BUOJIOTHUECKUI CMBICII MUTO3a

5.2

@opMbl pa3MHOKEHUS OPraHU3MOB: Oecrmojioe W ToJioBoe. Buasl Oecmonoro
Pa3MHOKEHHUSI: JIEJICHHEe HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VcKyccTBEeHHOE KIOHHpOBaHME

OpraHnu3MoOB, €ro 3HAaYCHUEC JIA CCIICKIINU

5.3

[TonoBoe pa3MHOXKEHKE, €T0 OTIIMYHUS OT OECIOIOrO.
Metios. Ctaguu meiio3a. [Ipoieccsl, mpoucxopasime Ha cTaausx meiiosa. [lopenenne

xpoMocoM B Meio3e. Kpoccunrosep. buonornuecknii cMbIci U 3HaYEHUE Mei03a

5.4

l'ametorene3 — mpoiiecc oOpa3oBaHMs TOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lojioBbIe
JKeJe3bl: CEMEHHUKHU U SHIHUKU. OOpa3oBaHue U Pa3BUTHUE TTOJOBBIX KIETOK — raMeT
(cmepmaTo3oun, SUIEKIETKa) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS

SIMIIEKIIETOK U ciepmaro3ou1oB. OmnonoTBopenue. [laprenorenes

5.5

NunuBuayanpHOE pa3BuTHE (OHTOT€HE3). DMOPHUOHATIBHOE pa3BUTHE (IMOPHOTEHES).
Ortanbl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JApoOJeHHeE,
racTpymsus, OpraHoTeHe3. [TocTomMOpHOHANTBHOE pa3BHTHE. Tuns
MOCTAMOPHOHANIBHOTO Pa3BUTHS: MPSMOE, HETIPsMOe (IMYMHOYHOE). BiusHue cpess
Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuid. OHTOT€HE3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJ'IeI[CTBCHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB

6.1

IIpeamer u 3amauu reHetuku. Mcropus pa3Butus reHeTuku. Bkiag pocCUMCKHX U

3apyOeXHBIX  y4€HBIX B  pPa3BUTHE  TE€HETUKU.  MeToabl  T'eHETUKH
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(ruOpUI0IOTUYECKUN, IIUTOTEHETUYECKHIA, MOJICKYJISIPHO-TeHETU4YeCKUi ). OCHOBHBIE
reHeTUYEeCKue TMOoHATUSA. [‘eHeTnueckas CHMBOJMKA, MHCIOJIb3yeMas B CXeMax

CKpEIIMBAaHUI

6.2

3aKOHOMEPHOCTH HAacJIeZJOBaHMs IPU3HAKOB, yCTaHOBJIEHHble [. Menaenem.
MonorubpuiHoe CKpelmuBaHHe. 3aKOH eIWHo0oOpa3usi THUOpPUAOB  TEPBOTO
nokosieHus. [IpaBuiio 1oMuHMpOBaHUsA. 3aKOH pacllelyieHus Npu3HakoB. ['unoresa
yuCcTOTHI rameT. [loHOe U HeMmoIHOEe TOMUHUPOBAHUE.

JlurubpuHoe CcKpeuBaHUE. 3aKOH HE3aBUCUMOIO HACJIEIOBAaHUS IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPUAHOIO CKPELIMBAHUSA. AHaIM3UpYOIIee
ckpeuuBanue. Vcnonap30BaHNe aHAIM3UPYIOIIETO CKPELIMBAHUS ISl ONPEACICHUS

reHoTHIa ocooun

6.3

CuemnieHHoe HacienoBaHue Ipu3HakoB. Pabora T. Moprana mno cuemnjieHHOMY
HaclieloBaHHio reHoB. HapylieHue crensieHus reHoB B pe3yJsibTaTe KpOCCHHIOBepa.
XpoMOCOMHas TeOpusl HACIEICTBEHHOCTH. | eHeTUYecKre KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpEJEIeHUE IMoja. AYTOCOMBI M IIOJOBBIE
XPOMOCOMBI. I'omorameTHele © reTeporaMCcTHbIC OPraHU3MBbI. HaCJIeIIOBaHI/IC

IMPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

N3menunBoCcTh. BUabl M3MEHYNMBOCTU: HEHACIIEICTBEHHAs U HAcleICTBeHHas. Poib
Cpelbl B HEHACHEACTBEHHONW H3MEHYMBOCTH. XapaKTEpHUCTHUKA MOIU(UKAIIMOHHOU
W3MEHYMBOCTH. BapuanumoHHBIA psil W BapuannMoHHas Kpusas. Hopma peakuumn
npu3Haka. KoJn4yecTBEHHbIE M KAaueCTBEHHBbIE NPHU3HAKM M HMX HOPMA PEAKLUH.

CgoiicTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnencrBeHHas, WiIM  TeHOTUIHMYECKas, HW3MEHYHBOCTh. KoMOmHaTHBHAsS
W3MEHYMBOCTh. Meiio3 W TMOJOBOM mpomecc — OCHOBa KOMOWMHATHBHOM
W3MEHYUBOCTH. MyTallMOHHass W3MEHUYUBOCTh. Kiaccudukaius MyTaluil: TeHHBIE
XpOMOCOMHBIE, TeHOMHBbIEe. HacToTa M npu4MHbI MyTalnuil. MyrareHHble (aKTOpBHI.

3aKOH rOMOJIOTHYECKHUX PSAJOB B HacieacTBeHHOW n3MeHunBoctu H.M. BaBunosa

6.6

I'enetuka yenoBeka. Kapuotun uenoBexka. OCHOBHbIE METO/bl T€HETHKU YEJIOBEKA:
TeHEaJIOTHISCKHH, OJIM3HEILIOBBIN, [IUTOTCHETHYCCKHIA, OMOXMMHUYECKHH,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeaerneHue reHOTHIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIMPOBAHUE, B TOM YHUCJIE C I[OMOILIBIO
[T11P-ananu3a. HacrmencTBeHHbIe 3a00JIeBaHUS YeJIOBEKA: TeHHBIE 00JIE3HH, 0O0JIC3HU
c HACJIEACTBEHHOM MPEaPacoIOKEHHOCTBIO, XPOMOCOMHBIE 0O0JIe3HH.
CoMarnueckre W TeHEepaTUBHBIC MyTanud. [IpuHIUIBI 3710pOBOTO 00pa3a >KHU3HH,
JTUATHOCTHKY, TPO(UIAKTUKA ¥ JICUCHUS TEHETHYECKHX Oolie3Hel. Memuko-

TCHECTHUYCCKOC KOHCYJIbTUPOBAHHUC. 3HayeHue MGHHHHHCKOﬁ T'CHCTUKHU B
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MPEIOTBPALICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTTOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M MpoILecC. 3apOKICHUE CENEKIIMU U JJOMECTUKALUs. YUEHHE
H./. BaBuioBa o neHTpax MPOUCXOXKICHUS U MHOT000pa3Hsi KYJIbTYPHBIX PACTCHUH.

HeHTpBI IMPOUCXOXKACHUSA JOMAITHUX KUBOTHBIX. COpT, nopoaa, miraMmm

7.2

CoBpeMeHHbIE METOAbI CeNeKIUH. MaccoBBIi W WHAMBHIYalIbHBI OTOOPHI B
CEJIGKIIMM pPAcTeHUHM M HKUBOTHBIX. OLIEHKAa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpeuuBaHue — HHOpuAuHr. Ywucras muuusg. CKpelMBaHME 4YHCTHIX JIMHUM.
I'etepo3uc, unn rubpuaHas cuia. HepoACTBEHHOE CKpellMBaHUE — ayTOPHJIMHI.
Otnanénnas rubpuanzanus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 | IMOJy4eHHe

TIOJIUIIIIONJOB. I[OCTI/DKGHI/UI CCIICKIIMH paCTGHHfI, JKUBOTHBIX U MUKPOOPTIraHN3MOB

7.3

buorexHonorust Kak orpaciib NPOU3BOACTBA. ['€HHast MHXKEHEepuUsA. ODTalbl CO3AAHUS
pexomOunanTHOH JIHK w TpaHcrenneix opranu3MoB. Kierounas WHKeHepus.
Kiterounsle KynbTypbl. MEUKPOKIIOHAIBHOE pa3MHOXKeHUE pacTeHuil. KilonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H

studeckue mpodnemsl. MO — reneTndecku MOIUGUITUPOBAHHBIE OPTraHU3MBI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

DBOJIOUOHHAS OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBuzerenbcTBa dBONMONMU. [laneoHTONOTHYECKHE: TOCIEA0BATENbHOCT TMOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKON JIETOTHUCH, nepexoanbie Gopmel. buoreorpaduueckue:
CXOACTBO M paznuuue GayH u ¢GiIop MaTEPUKOB U OCTPOBOB. DMOPHOIOTHYECKUE:
CXO0ACTBa W pas3Indynsig 3M6pI/IOHOB Pa3HBIX BHUAOB IT1O3BOHOYHBIX. CpaBHI/ITeHBHO-
AHAaTOMUYCCKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIC, PYAUMCHTAPHBIC OPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJACTBO MEXaHHW3MOB HACIEACTBEHHOCTH U

OCHOBHBIX METAa0OJIMUECKHUX MYyTEeH Y BCEX OPraHU3MOB

1.2

OpomtonmonHas teopust Y. JlapeuHa. IIpennochuiku BO3HMKHOBEHHS JapBHHHU3MA.
JIBuoKkymiye cuibl 3BOJIOUMU BUAOB MO [lapBuHY (M30BITOYHOE PAa3MHOMKEHUE IPHU
OTPaHUYEHHOCTH  PECypcoB, HeompenaenEHHas  M3MEHYMBOCTh, Ooppba  3a

CyIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopusi dBomonuud  (CTD) ©  OCHOBHbIE €€  TOJIOKEHUS.

MuxkposBomrorys. [Tomysamnus Kak eIMHUIIA BUIA U YBOJTIOIUN




42

14

JBuxymiue cuibl (hakTopbl) 3BOJIOLKK BHAOB B IIpHpoae. MyTallMOHHBIN Mpoliece U
KOMOMHATHBHAsI N3MEHYMBOCTD. [lomynsaionHbIe BOJIHBI U Apeiid reHoB. M3omsamus u
murpanus. EcrecTBeHHbI oTOOp — Hampasisionuii ¢dakrop sBomoruu. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0IeHHOCT, ~ OpPraHU3MOB  Kak  pe3yibTar  3Bojouuu.  [Ipumepst
npucnoco0IeHni y Opranu3MoB. ApoMOp(O3bl U UANOAIANTALIUH.

Bun u Bumoo6paszoBanue. Kpurepunu Buma. OcHOBHBIE (QOpMBI BHI000pa30BaHMUS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_II/IH. cDO}’)M]&»I 3BOJIIOIIUH: (bHJIeTI/IquKaSI, JAUBCPIrCHTHAA, KOHBCPICHTHAA,

napajuienapHasi. HeobpaTuMocThb 3BOIIOLMU

Bo3HuKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHayuHbBIE NpeACTaBIEHUS O 3apOXKACHMM KU3HU. HaydHble rumoresbl
BO3HUKHOBEHUS JKU3HU Ha 3emiie: abuoreHes u naHcnepMmus. XUMHUYECKasi SBOJIOLHS.
OKCHEpUMEHTAIBHOE TOATBEPKACHUE XMMHMUYECKOM sBoimonuu. HadanpHble 3Taribl
Oouonoruueckoit s3Borouuu. ['unoreza PHK-mupa. [lepBrie kineTku M UX 3BOMIOIMS.

CDOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButne xu3Hm Ha 3emsie 1o dpaM W nepuojaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuoabl: KeMOPHICKUA, OPIOBUKCKUA,
CUJTYpUICKUM, JTE€BOHCKHM, KAMEHHOYTOJbHBIMA, MEpMCKHl. Me3030lcKas 3pa U €€
MIEPUOJIBL: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3oiickas 3pa u €€ mepuojibl: MajleOreHOBBIM, HEON€HOBBIA, aHTPONOTECHOBBIM.
XapakTepHuCcTUKa KJIMMaTa 1 T€0JIOTMYECKUX NpoueccoB. OCHOBHBIE ITalbl 3BOJIIOLUN
pPacTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHM U KUBOTHBIX.

HOHBJ’ICHI/IC, pacuBET U BBIMUPAHUC I'PYIIT ) KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHn4eCcKoro MHpa KakKk OTpaXCHUC OBOJJIOIMH. OcHOBHBIC

CHUCTEMAaTUYECKHE IPYIIITBI OPraHU3MOB

2.4

DBOJNIOIMS 4YeloBeKa. AHTpOMOJOTHS Kak Hayka. Pa3BuTue NpeacTaBIeHUN O
MIPOMCXOXICHUN YeJIoBeka. MeTo Ikl M3ydeHHUs aHTpororene3a. CXoACcTBa B pa3InIHs
YeNI0BeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0OKEHHE YETTOBEKA.

Jewxkymme cunbl (pakTopsl) aHTpororeHe3a. HacriencTBeHHass W3MEHUHMBOCTH U
ecTecTBeHHbBIN 0TOOp. OOmEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJICHUE OpPYIUH TpyAa,

MBIIIJICHUE, PE€Yb

2.5

OcCHOBHBIE CTaguu U BETBU 3BOJIIOLIWH YCITOBCKA: aBCTPAJIOIIUTCKH, Yenmosek YMCHBIﬁ,
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UYenosek npsimoxonsiuii, YenoBek HeaHaepTaibckuii, YenoBek pazymubiid. Haxoaku
HCKOIIAEMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHHUSA, OOJACTh PACHPOCTpPaHEHUSs, O0BEM

I'OJIOBHOI'O MO3TIa, 06pa3 JKU3HHU, OPpYyAnA

2.6

Yenoseueckrne pacbl. OcHOBHbIE OOJIBIIME pachl: €BpONEOHIHAs (eBpasuiickasi),
HErpo-aBCcTpajionHas (3KBaTOpUaibHas), MOHIOJOUAHASA (a3MATCKO-aMEpPHUKaHCKas).
UepTsl NPUCTIOCOOIEHHOCTH TPEACTAaBUTENCH YeNOBEYECKHMX pac K YCIOBUSAM

CyIICCTBOBAHM. EI[I/IHCTBO YCJIOBEYCCKHUX pac. KpI/ITI/IKa pacusmMma

OpranusMbl 1 OKpy>Karolas cpea

3.1

Okojorusi Kak Hayka. 3ajadyd U pa3fesbl AKOJIOTMU. MeTonbl HSKOJIOTMYECKUX
UCCIIEIOBAaHUM. JKOJIOrMueckoe MupoBos3peHue. Cpeabl OOMTaHHMS OPraHU3MOB:

BOAHAaA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAsA

3.2

DKOJIOTHYECKHUE (hakTopsl. Knaccudukanus JKOJIOTUYECKUX (hakTopoB:
abuoTnueckue, ONOTUYECKHE M aHTPOTIOTEHHBIE. J[eHCTBIE AKOIOTHYECKUX (HaKTOPOB

Ha OpraHru3Mbl

3.3

AbGuoTtnueckue (QaxkTOpbl: CBET, TeMIlepaTypa, BIaXHOCTb. doTonepuoausm.
[IpucnocoOneHus: opraHu3MoB K JeHCTBUIO abnoTH4ecKuX (pakTopoB. buonornueckue

PUTMBI

3.4

buotnueckue Qakrtopsl. Buabl OHOTHYECKHMX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO,  Mapa3uTHU3M, MyTyalu3M, KOMMEHCAIW3M  (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIIU3M, HEUTpAIHU3M. 3HaveHue OMOTUYECKHUX

B3aUMOACUCTBUM IS CYHICCTBOBAHUS OPraHU3MOB B ITPUPOAHBIX COO6H.[CCTB8.X

3.5

DKOJIOTHYECKUE XAPAKTCPUCTHUKHU TOMYJIAIHUN. OcHOBHBIE TOKa3aTeIu MOMmyJIAInH:
YUCJICHHOCTD, INIOTHOCTL, POXKIACMOCTh, CMCPTHOCTL, IPUPOCT, MUT'PALIUA. I[I/IHaMI/IKa

YHUCJICHHOCTH MOITYJIAINU U eé peryisiaus

Coo0111€ecTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

CoobmectBo  opraHuzmMoB — OuoneHo3. CTpykTypel OHMOIEHO3a: BHUIOBas,

MPOCTPAaHCTBEHHAs, Tpopuueckas (nmumienasi). Bunsl-nomunantel. CBsizu B 6MoLIeHO3€

4.2

Okonoruyeckue cucreMsl (3kocuctemsl). IlonsTie 00 3kocucTeMe U OGHOreoleHo3e.
OyYHKIMOHATBHBIE ~ KOMIIOHEHTBI ~ DKOCHCTEMBI:  IMPOJYICHTHI, = KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BelecTB M MOTOK SHEPrHMHM B 3KocucTeMe. Tpoduueckue
(nmuieBbie) ypoBHH 3KocucTeMbl. IlumieBsie nenu u cetu. OCHOBHBIE MOKa3aTeNu
HKOCHUCTEMBI: Ouomacca, NPONYKIMA. KOJIOTMYECKHE MHPaMUIBL MPOAYKIUH,

YHUCICHHOCTH, Ouomacchl. CBOMCTBa 3KOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJISINS,
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pa3Butue. Cykueccus

[Ipupoansie 3KocHCTEMBL. DKOCHUCTEMBI 03€pP U PEK. DKOCHCTEMa XBOWHOIO WIIU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTPOTIOT€HHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. bruomornueckoe

43 U XO341CTBEHHOE 3HAUYE€HUE arpodKOCUCTEM U YPOOIKOCUCTEM.
Buopaznoobpazue  kak  Qaktop  ycroWumBocTH ~ dKocucteM.  CoxpaHeHue
OHOJOrHYeCcKOro pa3HooOpasus Ha 3emiie
VYuenne B.U. Bepuaackoro o 6uoctepe. I'panuiipl, coctaB u cTpykrypa O6mochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH OHOchepbl Kak TIII00ANbHOM
4.4 | skocuctembl. JlMHAMUYECKOE paBHOBeCME M oOpaTHas CBs3b B Omocdepe.
KpyroBopoTs! BemecTB 1 OMOTCOXMMHUYECKHE IHKIBI AJIEMEHTOB (yriieposa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH
UenmoseuectBo B Omocepe 3emin. AHTPONOreHHBIE HW3MEHEHHsS B Ouocdepe.
AE ['moGanbpHbIE IKOJIOTUYECKUE TTPOOIEMBI.

OcHoBa PalrOHAJIbHOI'0 YIpaBJICHUA IMPHUPOAHBIMU pEeCypCaMU U UX HCIIOJIB30BaHUC.

JocTkeHust GMOJIOTUU U OXpaHa MIPUPOIbI
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YYEBHO-METOJINYECKOE OBECIIEYEHMUME OBPA3OBATEJIBHOI'O
MNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAUIBI JIJIS1 YYUEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u np.; [lox penakiueit
[Taceunuka B.B. Akumonepnoe obmiectBo «M3narensctBo «lIpocsenienne»

» buonorus, 11 knacc/ ITaceunuk B.B., Kamenckuit A.A., Pyonor A.M. u npyrue /Tlox pen.
[Taceunuka B.B., AkunonepHoe obmectso «M3narensctBo «lIpocBemmenne»

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1.buonorus. 10—11 xmaccel. ba3osslit yposens. [loypounsie pazpaboTku.: yued. mocodue s
obmeobOpazoBar. opranu3anuii / B. B. [Taceunuk, I'. I'. llIsenios, T. M. EdpumoBa. — 2-¢ u3s.,
ctep. — Mocksa: IIpocsemenue, 2023. — 230 c. — (JIuHUS KU3HN).

2.Anacracosa JL.II. OGuias Ouonorus. unakrudeckue matepuansl. — M.: Berarana-I'pag, 1997.
3.bornanosa T.JI., CononoBa E.A. buonorus. CripaBoOYHHUK 11 CTapIIEKIACCHUKOB U
nocrynaromux B By3sl. — M.: ACT-npecc, 2006.

4.bonrosa M.B. CoopHuk 3ama4 mo obmeit Ononoruu i nocrynaromux B BY3s1. — M.: Onukc
21 Bek, 2005.

5.3axapoB B.b., MamontoB C.I'., Conun HU. O6mmas 6uonorus: Yue6. mis 10 — 11 ki1
obmreobpazoar. Yueb. 3aBenenuit - M.: lpoda, 2005.

6.Puc O., CrepuOepr M. Ot kieTok k aromam: MimoctprpoBaHHOE BBEIEHUE B MOJIEKYJISIPHYIO
ouosnoruto: Ilep ¢ aara. — M.: Mup, 1988.

Cyxosa T.C., Koznosa T.A., Conun H.U. O6mmas 6uonorus. 10 — 11 ki1.: PaGodas rerpans k
yuebHuKy / nmox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

7.Ypoku obmeit ouonoruu: [locodue nns yuurens / B.M. Kopcynckas, I.H. Muponenko, 3.A.
MoxkeeBa, H.M. Bepsunun. — M.: IIpocsemenue, 1986.

8.Kpuxcynos E. A., Ilaceunuk B. B. Okomnorus. 10 (11) knacc: Yueb. qis 6meodbpazoBat. yueo.
3aBeJIeHU. 5-¢ u3n., nopad. M.: Ipocda, 2001. — 256 ¢

9.Peitmepc H. ®@. Kpartkwii ciioBapb 6Hoornyeckux TepMuHoB: KH. 1iist yanrens. — 2-e uza. M.:
[Tpocsemienue, 1995. — 368 c.

10.Peiimepc H. ®@. Hauana sxonornyeckux 3Hanuii.M.: M3garenscteo MHOITY, 1993. — 261 c.
11.9umuknonenus nisa nered. I'nas. Pen. B. A. Bomoaun.M.: ABanra+, 2001. — 448 c.
12.Bep3unun H.M., Kopcynckas B.M. O6mias meTonuka npenogaBanusi Ouonoruu. — M.:
ITpocsemienue, 1986.

13.3axapoB B.b, Mycradpun A.I'. O61mias 6MOJI0THS: TECTHI, BOIIPOCHL, 3aJaHus. — M.:
ITpocsemenue, 2003.

14.NBanosa T.B., Kamunosa I'.C., MsrkoBa A.H. COoopHuK 3amanuii o oOmieit ouomorun. — M.:
ITpocsemenue, 2002.

15.Mummuna H.B. 3aganus ayis camoctostenbHOM paboThl o o61ieit ouonoruu. 11 kmace. — M.:
ITpocsemienue, 1985.

16.IInmkunckas H.A. T'enetuka u cenexkuus: Teopus. 3amanus. OrBetsl. — CapaTos: JIunen,
2005.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://window.edu.ru/ - eauHOE OKHO JOCTYIA K 00pa3oBaTeIbHBIM pecypcam (HHpOopMaIHs O
MOATOTOBKE K YpOKaM, CTaHAapThl 00pa3oBaHus, UHPOpMaIIUs O HOBBIX yueOHHUKaX U yIeOHBIX
OCOOHSIX).

2. http:/lwww.biologiya.info - uadopmannonnsiii BeO-caiiT (00yucHre OHOIIOTHH).

3. http://www.1september.ru - Be6-caiiT «O0beaAMHEHUE TTeAaroruueckux n3nanuii «l[leppoe
CEHTSAOPs» (CTaThU 1O OMOJIOTHU B CBOOOTHOM JIOCTYIIE, IMEETCS TAK)KE apXHB CTATEH ).
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4. http://www.school-biologiya.org/ - uapopMannOHHO-METOIUUECKOE U3JaHKHE IO OMOJIOTHH.
5. http://mwww.km-school.ru/ - Myastumopran kommanuu «Kupusn u Medouii»

6. http://www.eidos.ru CaiiT neHTpa AUCTAaHIIMOHHOTO 00yUeHHS «IHT0CH

7. U3yuaem 6uonoruto http://learnbiology.narod.ru

8. https://uchi.ru

9. https://resh.edu.ru

10. https://www.yaklass.ru/p/biologia

11. https://videouroki.net/blog/biologia/2-free_video

12. https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

13. http://school-collection.edu.ru

14.https://www.yaklass.ru

15.https://skysmart.ru

16.https://interneturok.ru/

17.https://foxford.ru/wiki/biologiya/

18.Enunas komuteknus L{udpossix O6pazoBatenbHbIx Pecypcosy (Habop mudpoBbIX pecypcoB K
yueonukam suann [Tonomapesoi M.H.) (http://school-collection.edu.ru/).
19.www.bio.1september.ru— razera «buosnorus» -npunoxenue Kk «1 ceHTIOps».
20..http://bio.1september.ru/urok/ -Matepuasibl Kk ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX
CO3J1aH CalT, ObLIHM OIMyOIMKOBaHKI B ra3ere "buonorus". ABTopamu caiita npojenana 6obias
paboTa 1o cUCTeMaTU3UPOBAHHIO TA3€THBHIX CTaTeH ¢ y4€TOM IIKOJIbHOM y4eOHOI mporpaMmbl
no npeamery "buonorus".

21. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

22.http://ebio.ru/ - Dnexrponnsiii yueOHUK «buonorusy». CoaepKuT Bce pasaeibl OHOIOTHH:
00TaHMKY, 300JI0THIO, aHATOMUIO ¥ (PU3HOJIOTHIO YETOBEKA, OCHOBBI IUTOJIOTHH U T€HETHUKH,
IBOJIIOIIMOHHYIO TEOPHIO U IKOJIOTHIO. MOXKET OBITh PEKOMEHIOBAH YYAITIMCS IS
CaMOCTOSITENIbHON PaOOTHI.

23.http://www.gbmt.ru/ - T'ocynapcTBennsiit buonorndyeckuii myseit um. K. A. Tumupsizesa.
Buptyansable sxkckypceun: XKuBoTHble B MU(Dax U erenax, JKuBoTHble-cTpouTeny, 3a0oTa o
notoMmcTBe, OnacHele )KuBOTHBIE. L{ndpoBbie Konuu GpoH1a My3est MOT'YT ObITh UCIIOIb30BaHbI B
Ka4yecTBE WJUTIOCTpalui
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