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IHHOACHUTEJIBHAS 3AIIMCKA

HopMartuBHBIC MpaBOBBIE TOKYMEHTHI, HA OCHOBAaHMH KOTOPBIX pa3paboTaHa
pabouas mporpamMma 1o OHOJIOTHH:
1. ®enepanbublid 3akoH 0T 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHUU B
Poccuiickon @enepaunmny;
2. 3akona KBP «O06 o6pazoBanum» ot 24.04.2014r. Ne 23-P3 «O6
oOpazoBanuu (¢ usmenenusimu ot 17.04.2017r.)».

3. ®I'OC ocHOBHOTO 00IIETO 00pa30BaHUsl, YTBEPKICHHBIM MPUKA30M
Munnpocsemerus ot 31.05.2021 Ne 287 (nanee — ®I'OC COO);
4. ITpuka3 MunucrepcrBa npocsenieHuss Poccuiickon @Penepauuu Ot

18.05.2023 Ne 370 "OO6 yrBepxkaeHuu GdeaepanbHON 0O0pa3oBaTeIbLHON
porpamMMBbl CpeTHEr0 00IIIero oopa3zoBanus";

5. @OenepanbHblid  MEepeuYeHb  YYEOHMKOB,  pPEKOMEHIYEMBIX K
UCIOJIb30BAHUID  IPU  pealu3aluyd  UMEKIUX  FOCYJapCTBEHHYIO
aKKpeIuTalrio  00pa3oBaTeNbHBIX MPOrpaMM  HayaldbHOro  OOIIEro,
OCHOBHOT'O OOIIEro, CpEeAHEero oO0IIero o0pa3oBaHUs, YTBEPKICHHOIO
npukasom MunucrepctBa mnpocsemennus Poccniickon ®enepanyu 0T
21.09.2022 Ne 858;

6. CII 2.4.3648-20 «CaHuTapHO — 3MUAEMHOJIOTHYECKHUE TPEOOBAHUS K
OpraHu3alysM BOCHUTaHUS U OOYyYEHHUS, OTJbIXa U O3/I0POBJIEHUS JETEU U
MOJIOZIEKI», YTBEPKICHHBIE IIOCTAHOBJIIEHHEM [ J1aBHOIO TOCY1apCTBEHHOT O
caHuTapHoro Bpada ot 28.09. 2020 Ne28.

7. CanlluH 1.2.3685 — 21 «I'urueHndeckue HOPMaTUBBI U TPEOOBAHUS K
oOecriedeHu o0 0€30MacHOCTH ¥ (W) O€3BPEAHOCTH IS YeJoBeKa (PaKTopoB
cpenbl  OOWUTaHUs»,  YTBEPXKICHHBIM  IOCTAHOBJIEHHEM [ JaBHOTrO
rOCYJapCTBEHHOI0 cCaHUTapHOro Bpaya oT 28.01.2021 No2.

8. [Topsimox  ocymiecTBieHUs 00pa30BaTENbHOW  JIEATETHLHOCTH  TI0
OCHOBHBIM  00111€00pa3oBaTeibHbIM  MIporpaMMaM  00Opa30BaTEIbHBIM
nporpaMmaM HaudajbHOro OOIIEro, OCHOBHOI'O OOIIEro M CPeAHEro OOIIEero
o0pa3oBaHUsl yTBEPKIAEHHBIM mpukazoM MuHnpocsemenuss Poccun ot
22.03.2021 Nel 15.

9. OcHoBHasi  oOpa3oBareiibHasi MOporpaMMa  OCHOBHOTO  OOIIETro
oopazoBanus MKOVY «COILINe26y;

[Ipu pa3paboTke TporpaMMbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY JIJIS
OIpeNeeHUs] MOAXOJ0B K (OPMHUPOBAHHMIO COAEPKAHMUS Y4E€OHOrO IpenMera
«buonorus» cocraBmwim: KoHuenrtyaiaeHele TnonoxeHuas DIOC  COO o
B3aMMOOOYCIIOBIIGHHOCTH ~ IIeJiell, coJepXaHus, pe3yJabTaToB OOy4eHUS WU
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
OPUHIIMIAX, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPEIHETO
obmiero oOpaszoBanusi B Poccuiickoit ®Denepanuu, a TakkKe TOJOKEHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OECTIeYeHUn



CYILIECTBOBAHUS YeJIoBeYecKOoro oodimiectBa. CorjacHO Ha3BaHHBIM IOJIOKECHHSIM,
OIpeieIeHbl OCHOBHBIE (DYHKIIMU IPOTpaMMBbI [0 OMOJIOTUHU U €€ CTPYKTYpA.

Ha ©0a3e wmenrpa «Touka pocTtay oOecreuynBaeTca  pean3anus
o0pa30oBaTEIbHBIX MPOrpaMM  E€CTECTBEHHO-HAyYHOM U  TEXHOJIOIMYECKOU
HamnpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpPeOOBAHUSIMHU
3aKOHOJATENIbcTBA B cdepe oOpa3oBaHus W C YU4ETOM  PEKOMEHJALUM
®denepanbHOro ormneparopa ydeOHoro mnpeamera «buosorus». OOpazoBaTenbHas
nporpaMma TO3BOJSIET MHTETPUPOBATH pealu3yeMble MOIXObl, CTPYKTYpy H
cojiepkaHue Tnpu opraHuzanuu oOydeHusi xumuu B 10-11 kiaccax, BRICTpPOEHHOM
Ha Oasze J0OOOro M3 JOCTYNHBIX Yy4deOHO-MeToauueckux KomiuiekcoB (YMK).
Ucnonb3oBanue obopynoBanust «Todyka poctay mpu peanusaruu nanHoi Ol
MO3BOJISIET CO3/1aTh YCIIOBHUS:

. Ui pacHIMpEHUs]  COACpPXNKAHMS  IIKOJBHOTO  OMOJIOTHYECKOTrO
oOpa3zoBaHus;

. JUIST TIOBBILIEHUS TIO3HABATEbHOM aKTHUBHOCTU OOy4YaloIMUXcid B
€CTECTBEHHO-HAYYHOW 00JIacTH;

. JUISL pa3BUTHUSL TUYHOCTU peOEHKa B mpoliecce o0ydeHus OMOIoruw,
ero crnocoOHocTel, (OPMUPOBAHUSA U YIOBJIETBOPEHMS COLUAIBHO 3HAUYUMBIX
MHTEPECOB U MOTPEOHOCTEN;

. 11 pabOThI C OAAPEHHBIMU IIKOJIbHUKAMM, OpTraHU3alMK UX Pa3BUTHS
B PA3JIMYHBIX 00JIACTIX 00pa30BaTeIbHOM, TBOPUECKOH ACSITEIbHOCTH.

[Iporpamma 1o Ouonoruu ma€r MpeACTaBICHUE O IMensix, 00 oOmen
CTpaTerud OOydYeHHWs, BOCIHTAHUS W PAa3BUTHs, OOy4aIOUIUXCA CpEICTBaMU
yuyeObHoro nmnpenmera «buosmorus», onpenenser o0sA3aTeNbHOE NPEAMETHOE
COJIEp)KaHME, €ro CTPYKTYpy, pacopeieiieHue 1o pas3ieliaM UM TeMawm,
PEKOMEHIYEMYIO TOCJIeI0BaTEIbHOCTh U3YUE€HUs y4EeOHOro Marepuaia ¢ y4éTom
MEXKIMPEAMETHBIX ¥ BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIHHOTO
polecca, BO3pacTHbIX 0COOEHHOCTEH 00y4aromuxcsl.

B nmporpamMe 1o OuWONOTMM TakXe yYUTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pE3yJIbTaTaM
oOyueHuss B (QOPMHPOBAaHMH OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHLHOM
JeSTENbHOCTU/Y4eOHBIX JCHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJIEPIKAHMS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo Ouosnoruu (10—11 xmaccel, 0a30BbIil YpOBEHB) peaii30BaH
IOPUHLHUII TPEEMCTBEHHOCTH B HM3y4ye€HUU OuoJoruu, Onarojaps 4eMy B HeEl
MPOCMATPUBAETCS HAMpPABJIEHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(dopmMupoBaHUEM €CTECTBEHHO-Hay4YHOIO0  MHUPOBO33pEHUS, LIEHHOCTHBIX
OpPHEHTALUN JTMYHOCTH, KOJOTMUYECKOr0 MBILUICHUS, PEACTABIECHUN O 3J0POBOM
o0Opa3e KM3HM U OEpEeXKHbIM OTHOUIEHHMEM K OKpYXKAIOIIeH HPUPOAHON cpere.
[ToaTomy Hapsiny ¢ U3ydeHHEM OOIIEOMOIOTHYECKUX TEOPUi, a TakKe 3HAHWM O
CTPOCHUU JKHUBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAONINX B



HUX TPOLIECCOB B MPOrpaMMe MO OHMOJIOTUU YAEIEHO BHUMAHUE HCIIOJIb30BAHUIO
IIOJIYYECHHBIX 3HAaHWW B TIOBCEJHEBHOW XU3HHU JJI PEILECHUS NPHUKIAIHBIX 33]a4, B
TOM 4YucCle: NPOQUIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUsA JKOJIOTMYECKU
1enecooOpa3Horo MOBEAEHUST B OKPYXaloLled MNPUPOAHOW cpede, aHauu3a
BIIMSIHUSL XO3SIICTBEHHOW NEATEIBbHOCTH YEJOBEKAa HA COCTOSIHUE IMPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. Y CWIICHHE BHUMAaHU K ITPUKJIAJHON HANPABIECHHOCTH
yueOHoro npeamera «buonorus» mpoaUKTOBaHO HEOOXOAMMOCTBIO 00ecreyeHus
YCIIOBHM ISl pellieHUs] OJJHOW M3 aKTyaJbHBIX 3a]1a4 IIKOJIBHOTO OMOJIOTHYECKOro
oOpa3oBaHus, KOTOpas mpeamnonaraeT GOpMHpOBaHHWE Yy  OOydaromIMXCA
CIIOCOOHOCTH  aJlallTUPOBAThC K M3MEHEHUSAM JUHAMUYHO Pa3BUBAKOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHMsI 3aHUMAET BAKHOE
Mecto. OHa ofOecrneunBaeT (popMHpoBaHHE y OOYYAIOIIMUXCS MPEACTABICHUN O
Hay4yHOW KapTUHE MUpa, paclIMpsieT U o00OLIaeT 3HaHUA O KUBOW mpupoje, eé
OTJINYWTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHU3allMd W SBOJIIOLUHU, CO3MAET
yCIOBUS  JUIsi:  TO3HAHWS  3aKOHOB  JKMBOM  IpHponbl,  (opMUpOBaHHUS
(yHKIIMOHAIBHON TIpPaMOTHOCTH, HaBBIKOB 30pOBOr0 U 0Oe3o0macHoro oodpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOTO OTHOIIEHUS K KMBOU MPHUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONOTUsl UMEET TAKXKe JJIsl PEUIEHUS! BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  odmero  o0pa3oBaHUs, COLUUAIM3ALUU
oOydaromuxcs. M3ydenune O6umonoruu obecrieunBaeT ycioBus st (opMUpOBaHHUS
UHTEJUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M  HWH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBbTYphI, CIOCOOCTBYET HMHTErpalid OMOJOTMYECKUX 3HAHHUM ¢
IPEJCTABJIECHUSAMHU U3 APYrUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHble MOJOXKEHHS O MpeAHA3HAUYEHWU Y4EOHOro mpeaMmera
«buonorus» CcOCTaBWJIM OCHOBY JJIsl ONPEAEICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAaHHIO €ro COAEpP)KaHUSA, MPEACTaBICHHOIO B Iporpamme IO
OHOIOTHH.

OT10op comepxkanust yueOHoOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UMLUUNA KYyJIbTYpOCOOOPa3HOIrO MOAXOAAa, B COOTBETCTBUHU C
KOTOpPhIM OOy4aromuecs JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
(GopmMupoBaHusl O00LIEH KyJIbTYpbI, OIpPEACISAIONINE aJeKBATHOE IIOBEACHUE
YeJI0BEKa B OKPYXKaIoIlel MPUPOIHON cpejie, BOCTPeOOBAHHBIE B IMOBCEIHEBHOM
KU3HU W MpaKTHUecKoN aestenbHOocTH. Oco0oe MecTo B ATOW cHCTEME 3HAHUMU
3aHMMAIOT JIEMEHTHI COJIEPKaHMsl, KOTOPbIE CIY»KAaT OCHOBOH 1711 POpMUpPOBaHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa W



[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3AlHUH
OMOJIOrMYEecKOro 0Opa3oBaHus.

CTpykTypupoBaHHE COACpKaHMS y4eOHOro Marepuania B MIporpamme IIo
OMOJIOTMHM OCYLIECTBICHO C Y4YETOM NPUOPUTETHOrO 3HAUYEHUS 3HAaHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOWU MPUPOJBI, O €€ YPOBHEBON OpraHU3aIluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICTICHBI CIEAYIOIMINE CoAepKaTeabHbie TUHUU: «buomorus kak Hayka. Metozsl
HayqHOTO TO3HaHUM», «KieTka kak Oumonormdeckas cucremay, «OpraHms3Mm Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpasue OpPraHUYECKOro MHUpay,
«OBOJIOIHS KUBOU MTPUPOJIBI», «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTI.

Lenp u3yuenust ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBNIQJICHHE  OOYyYalOIIMMHKCS  3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIONIb30BaTh 3TH 3HAHHS JJIS TPAMOTHBIX JCHCTBHI B OTHOIIEHWU OOBEKTOB
KUBOM MPUPOJIBI U PEHICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTmxenne 1enu uzydeHus: yaeOHoro mpenmMera «buonorus» Ha 6a3oBom
ypOBHE 00€CTIeYBAETCS PEIICHUEM CIIEAYIOMINX 3a7au:

OCBOEHHE OOYYarOIIMMMCS CHUCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOpPHUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUIaX, CIyXKaIINX OCHOBOM
uist GOPMUPOBAHUS TIPEJCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHUHE MHpA, O
METOJ]aX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3UH M OCOOEHHOCTSX JKHUBBIX
CUCTEM Pa3HOT'0 YPOBHSI OPTaHM3AIUH, BBIIAIOIMIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJICIOBAHUSAX B OMOJIOTUY;

dbopmupoBanue y oOydarolmuXcs IMO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpoIlecce aHajiu3a JaHHBIX O MYTSAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UAEH M MOAXOJOB K H3YYEHHUIO >KUBBIX CHUCTEM
pPa3HOr0 YpOBHS OpraHHU3alliy;

CTaHOBJIEHHE Yy OOydJarommxcsi oOmeld KynbTypbl, (YHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH W OLIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa JKHBOW TPHUPOABI HA OCHOBAHWHM 3HAHWUW W OIBITA, TONYYCHHBIX TIPU
U3Y4CHUU OHOJIOTHY;

dbopmupoBaHue y oOydYaromMXcsi YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTMYECKUX 3HAHWM B MPAKTHUYECKON [EATEIbHOCTH 4YEeIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCTIMUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIOBEKOM YKHBOU
IPUPOILI, HECOOXOAMMOCTH OEPEKHOTO OTHOIIICHHS K HEH, COOIOACHUS STHUYCCKUX
HOPM MPHU MPOBEJCHUN OMOJOTUYECKUX UCCIICI0BaHUM’;

OCO3HAHUE IICHHOCTH OWOJOTWYECKUX 3HAHWK MJs TOBBIIMICHUS YPOBHS
AKOJIOTUYECKON KYIbTYPBI, 111 (OPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



MpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHI B MOBCEIHEBHOW KU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH JESITEILHOCTH MO OTHOIICHHUIO K OKPY>Kalolen cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIOJEHHE Mep MNPOPUIAKTUKH
3a00JICBaHUI.

B cucreme cpemnero o6miero oOpaszoBanms «buonorums», w3ydaemas Ha
0a30BOM YpOBHE, SBIIACTCA 00S3aTE€IbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIUM B
COCTaB MpeaMETHOM 00acTu «EcTeCcTBEHHO-HAYUHBIE TIPEIMETHI».

Jnst u3yueHust 6uosioruu Ha 6a30BOM yYpOBHE CpeJIHEro o0I1ero oopa3oBaHus
orBoauTcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmenmo), B 11 kimacce — 34
yaca (1 gac B Hefeno).

COILEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buosiorus kak Hayka (2 4aca)

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOUIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKaMu, (puiocodueit, STUKOM, SCTETUKON U MPaBOM.
Ponp Owuonormu B (OpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl mO3HAHUS KUBOU MPUPOJIBI (HAOIIOIEHUE, YKCIIEPUMEHT, ONMCAaHKE,
u3MepeHue, Kiaccuukaiusi, MOJCIUPOBAHUE, CTAaTUCTUYECKas 00padoTKa
JAHHBIX).

JemoHcTpanum:

IToprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxemMbl: «MeTo/Ibl TO3HAHUS KUBOW MPUPOIBDY».

JlaGopaTopHble M IpakTU4YecKne padoThbI:

[Ipaktnueckas pabora Ne 1. «lcmonp3oBaHue pazIUYHBIX METOJIOB MPU
M3Y4YEHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. ’Kusble cucteMbl 1 ux oprann3zanus (1 yac)

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosnoruu. Otauyne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJIAIUMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreo1IeHOTUUECKHU ), OnochepHBIi.

JlemoHcTpanum:

Tabmuubl 1 cxeMbl: « OCHOBHBIC TIPU3HAKU KU3HUY, «YPOBHU OpraHU3aIUU
YKABOU IIPUPOJIBD».

O6opynoBanue: Mmojziens Mosekyisl JJHK.

Tema 3. XumMu4eckui COCTaB U CTPOEHME KJIETKH (8 4acos)



XHAMHUYECKUN COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTBHI: MAKpPOJJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpanbHbIE BEIIECTBA.

OyHKIIMKM BOJBl M MHUHEPABHBIX BelEeCTB B Kierke. lloanep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHure OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble ¥ 3aMEHMMBbIE aMHUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHH
CTPYKTYphl ~O€NKOBOM MOJEKyabl (MepBUYHAs, BTOpPUYHAs, TpPETUYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.

depmeHTHl — Ouonorumyeckue Karanuszatopel. CtpoeHue QepmeHTa:
aKTUBHBIM UEHTp, cyOcTpatHas crneunduunocts. KodepmenTsl. Butamunbl
Otnnyust GepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

VYrneBonpl: MoOHOcaxapuibl  (IJIrOKo3a, pubo3a ©W  Je30Kcupu003a),
nucaxapuibl  (caxaposa, JIaKTO3a) U MoJucaxapuabl (Kpaxmal, TJIMKOIEH,
LeJUTI0103a). brosornueckue pyHKIMM yTiIeBOIOB.

Jlununer:  Tpuraunepuasl, Qochomunuabl, crepouabl. [uapodumbHO-
rupopoOHble  cBolcTBa. buonormyeckue ¢GyHkuun sunuaoB. CpaBHEHUE
YIJI€BOJIOB, OCJIKOB U JIMMUJIOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennossle kucnorel: JIHK wu PHK. Hyxneoruasr — MoOHOMEpHI
HykJ1enHOBbIX KucioT. Ctpoenue u ¢pynkuuu JTHK. Ctpoenune u pynkuuu PHK.
Buaest PHK. AT®: ctpoenue u pyHKIIUU.

Hurosorust — Hayka o kierke. Kierounas Teopust — npuMep B3aUMOIECHUCTBUS
uael u (pakToB B HAYYHOM MO3HAHUU. METO bl N3Y4EeHHUS KIIETKU.

Knerka kak 1enoctHas »kuBag cucrema. OOmMe MNpU3HAKA KIIETOK:
3aMKHyTasi HapykHass mMemOpana, monekynsl JJHK kak remermueckuii ammapar,
CUCTEMa CHHTE3a OeKa.

Tunsl KJIETOK: 3yKapUOTHYECKas M HpokapuoTudeckas. (OcoOeHHOCTH
CTPOCHHUS TMpOKapuoTHYecKoi KieTku. Knerounast crenka Oaktepuit. CTpoeHue
JDYKapHUOTUYECKON KIETKM. (OCHOBHBIE OTJIMYUS PACTUTEIBHOW, XUBOTHOW M
IpUOHOMN KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢yakuuu. [Inazmarnyeckas memOpaHna, e€ cBoiicTBa U (pyHkuuu. lluronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kietku: IIIC, ammapar ['ombmxw,
an30cOoMBI.  [10JIyaBTOHOMHBIE OpPraHOMABI KIJIETKH: MHUTOXOHAPHH, IUIACTUABI.
[Ipoucxoxnenue MUTOXOHApUA u mactua. Buasl mmactua. HememOpaHHbIe
OpPraHoMJbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIH, PECHUUKH,
KryTuKkd. ODyHKIUK OpraHOMA0B KIETKH. BrittoueHus.

Anpo — perynsatopHblii 1eHTp KieTku. CTpoeHue snpa: siaepHas 000JI0uKa,
KapuoIula3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.



TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. IIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@pankius, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupoae», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B 5KUBOM MTPUPOIE».

Tabmumer 1 cxembl: «llepuonuueckast Tabiuila XUMUUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEeKYJIbl BOJbI», «brnocunTe3 6enkay, «CTpoeHrne MOJIEKYJIbl OeIKa,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne moiek yibt
AT®», «CTpoeHHE PYKAPUOTUUECKON KIETKN», «CTPOCHHE KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHuE MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sifipa KIETKN», «YTIeBOAbD», «JIunuapn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE Jisi IPOBEICHUS
HaOIOCHUHN, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOMpENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHble M IpakTU4YecKne padoThI:

Jlaboparopnass pabora No 1. «/3ydyeHue KaTaIUTUYECKONH aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WK KaTalla3bl).

JlabopatopHass pabora Ne 2. «M3ydeHuwe CTpOEHHSI KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernaparax U HUxX
OMHCAHUE.

Tema 4. JKusHeneATeJIbHOCTh KJIETKH (6 4acoB)

OOmeH BemiecTB, Ui METa0OMU3M. ACCUMIIIALINS (TIJTACTUYECKUN OOMEH) U
JUCCUMWISIIIUSA (PHEPreTUuecKuii oOMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHS BEIIECTB M DHEPIHMH B TOHUMAHHU
MeTadonm3Ma.

Tunsr oOmeHa BerecTB: aBTOTpOo(dHBIN U reTepoTpodHbId. Ponb depmerToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIICTKE.

®orocunte3. CmeroBass u TemHoBas (a3l  (orocunresa. Peakiuun
dorocunTe3a. DhhekTUBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A VIS KU3HU
Ha 3emie. BiausHue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIIEHUSI €TO0
MPOIYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMmocuHTe3. XEMOCUHTE3UPYIOIIUue OakTepuu. 3HAUYEHUE XEMOCHHTE3a JJIs
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMEH B KJeTke. PaciierieHne BeniecTB, BBIJACICHHUE U
AKKyMYJIMPOBAaHUE DHEPrUM B KJIETKE. OTambl SHEPreTUYecKoro ooOMeHa.
I'mukomu3. bpoxxenue u ero Buabl. KucinopomHoe oKuciieHUE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dhochopunupoBanue. D¢ dHeKTUBHOCTH
AHEPIreTHYECKOro 0OMeHa.



Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanust reHeTudeckol MHpoOpManMu B KIETKe. ['€HEeTHYeCKud KOA U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKucHoT. Ponb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. H.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodarn. bone3snu pacrteHuii, XKUBOTHBIX U UYEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunmra yenoseka (BUY) — Bozdymurens CIIM/]a.
OOpaTtHast ~ TpaHCKpUNIIMs, peBepraza ©W  uHTerpasa.  lIpodumaktrka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUM.

JlemoHcTpanum:

IToptpetsr: H. K. Konbnos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer 1 cxembl: «Tumbl nutanusy, «Metabomu3m», «MHUTOXOHIPHS,
«HepreTudeckuii oomen», «Xioporiact», «dorocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE reHay, «CuHaTe3 0enka», «[ eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM nuki Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JJHK».

O6opynoBanue: moaenu-anumkanuu «Yasoenue JIHK u TpaHckpumnuusy»,
«buocunTes 6enkay, «CTpoeHHe KISTKH», Moaenb CTpyKTypsl JIHK.

Tema 5. Pa3MHOKeHMe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4ac)

KiteTrounblii UK, WM SKU3HCHHBIM LUK KieTku. MHTepdaza m MHTO3.
[Tpouieccrl, mpotekatomue B wHTepdaze. Permnmkarus — peaknuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlunouaHeIi W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIIBI.
[luTonornueckue OCHOBBI PA3MHOXKEHHS W  HHAWBUAYAJIbHOIO  PA3BUTHS
OpPraHu3MOB.

Henenue kinerku — muto3. Cragum murtosa. [Iporecchl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOrnYecKuil CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKH — alloONTO3.

@dopMbl pa3MHOKEHHUS OPraHu3MoOB: Oecriojioe U mojoBoe. Buasl Gecmosoro
Pa3MHOXECHUS: JICJICHUE HAJABOE, ITOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CIoOpoo0Opa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHUE. VICKYCCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JUJISI CEJICKLIUH.

[TonoBoe pasMHOXKEHUE, €ro OTJANYUS OT OECIOJIOTO.

Meiio3. Cranun menosza. I[Ipormecchl, MpOUCXOIAIIME HA CTAgUAX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorndeckuii CMmbICT U
3HAYEHHUE Meno3a.



['ameTtoreHe3 — mporecc 0Opa3oBaHUsSI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W SIMYHUKUA. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u[, SHUIEKJIeTKa) — CIEepPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOCHHUs SULEKIETOK M crepmaTo30uioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTtHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIBHOTO PAa3BUTHUSI Y TO3BOHOUYHBIX KHUBOTHBIX:
npoOseHue, racTpyisius, opranoreHes. IloctaomOpuoHanbHOE pa3BUTHE. THITBI
NOCTOMOPHOHAIILHOTO Pa3BUTHA: TpsAMOE, HempsMmoe (IMYuHOYHOE). BimsiHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHunid. OHTOr€HE3 LIBETKOBOIO PACTEHHs: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHUS.

JleMoHCcTpanum:

Tabmuupl u  cxeMbl: «®DOpMBI Pa3MHOXKEHUsSI OPraHu3MoBy», «JlBoiiHOe
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHUl», «BereratTuBHOe pa3sMHOXKECHUE
pactenuity, «Jlenenume kierku Oaktepuit», «CTpoeHUE TOJOBBIX KIJIETOK,
«Ctpoenue xpomocoMbl», «Kierounbrii nukm», «Permmmkanus JHK», «Mwutosy,
«Menosy, «IIpsamoe n HenpsAMOE pa3BUTHUEY, «l aMETOreHe3 y MIIEKOIUTAONINX U
4yenoBeKka», «OCHOBHBIE CTaJIU OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOII, MUKPOIPENapaThl «CriepmMaTo30u sl
MJICKOIIMTAIOLIETO», «SNIEKIeTKa MIEKONMUTAIero», «Kapruokunes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-aliuiuKanusa «JleneHue KIEeTKu», MOJEb
JIHK, monens meTadha3HOM XpOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThbI:

JlabopatopHas pabora Ne 3. «HaOmionenue muTo3a B KIETKax KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTaxy.

JlabopatopHas pabora Ne 4. «/3yueHue CTpOoeHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjiencTBEeHHOCTh M H3MEHYUBOCTH opranu3MoB (9 yacoB)

[Ipeamer u 3amaun reneTuku. Mctopus pa3BuTHs T€HETUKU. PoJib 1iuTonorun
1 SMOpHOJIOTUM B CTAHOBJICHMM TEHETHKHU. BKiag pocCHUUCKMX U 3apyOe’KHBIX
y4€HBIX B pa3BUTUE TEHETUKU. Meroasl TeHEeTUKU (TUOPUIO0IOTHYECKUH,
[IUTOTEHETUYECKUM, MOJEKYJIsIpHO-TeHeTUYecKuil). (OCHOBHBIE T'€HETHYECKUE
noHATHs. ['eHeTu4YecKkasi CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIMBAHUM.

3aKOHOMEpPHOCTH HACIJIEJIOBAaHMS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MonorubpuiHOoe CKpenuBaHue. 3akOoH €IMHO-00pa3us THOPUIOB IEPBOTO
nokojieHusi. IIpaBuwiio AgOMUHMpOBaHWs. 3aKOH PpACIICTUICHUS IPU3HAKOB.
['mnores3a yncrorsl ramer. 11os1HOE ¥ HEMOTHOE TOMUHUPOBAHUE.



Jurnbpugnoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOTO  HacCJeIOBaHMS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanusupyroniee cKpemuBanue. Fcnonb30BaHne aHATU3UPYIOMIETO CKPEIINBAHUSA
JUTSL OTIpeIeTICHUs] TeHOTHUIIa OCOOU.

CuemnienHoe  HacienoBanwe npuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO TeHOB. Hapylenue cuenieHus reHOB B pe3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHUs HACTEICTBEHHOCTH. | €HETUUEeCKHUE KApTHI.

['eneruka mona. XpoMOCOMHOE OIpPEIEICHUE M0Jia. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporameTrHbie opranu3Mbl. HacnmenoBanue
MPU3HAKOB, CUETJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB N3MEHUYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpenpl B HEHaclneACTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MoAN(UKAITMOHHON N3MEHYMBOCTH. BapranvoHHbBIN psia U BapUaIlMOHHAS] KPUBas.
Hopma peakumm npusnaka. KojimuecTBEeHHbIE W KAUECTBEHHbBIE IMPU3HAKA U UX
HopMa peakiuu. CBOMCTBa MOIU(DUKAITMOHHONW N3MEHYHBOCTH.

HacnenactBeHHasi, WM TE€HOTUIHMYECKas, W3MEHUMBOCTh. KoMOWHAaTHBHas
U3MEHUMBOCTh. Meio3 U TMOJNOBOM Tmpolecc — OCHOBAa KOMOWHATUBHOU
M3MEHYMBOCTU. MyTallMoOHHasi U3MEHUYHUBOCTh. Kilaccudukaiius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIC. HacToTa v MpUYHHBI MyTaluii. MyTareHHbie (paKkTOpHbI.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacIHEACTBEHHOU n3MeHunBocTy H. M. BaBunosa.

BHesanepHas HacleICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBEKA: T'eHEaJIOTMUECKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUHN, OMOXUMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpemeHHOE OmpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHHUE, B TOM YHCIIE C MOMOIIBIO
[111P-anamm3a. HacnencTtBeHnble 3a0o0jeBaHUS YEIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HN C HACJEICTBEHHOW MPEIPacloOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckue ¥ reHeparuBHble MyTanuu. CTBONOBbIE KIETKH. [IpHHIUIIBL
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPMIAKTUKA ¥ JICUCHUS TeHETUYECKUX
Oosne3nell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEAUIIMHCKON
TE€HETUKU B MPEJOTBPAILICHUH U JICYEHUN FeHETUYECKUX 3a00JIeBaHUI YEIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. Y. Bapuios.

Tabmuupl w  cxemMbl:  «MOHOTHOpHUJIHOE  CKpElIMBaHHME HM  €ro
LIATOTCHETUYECKAasi OCHOBa», «3aKOH pAaCHICIUICHUS M €ro IUTOr€HETHYecKas
OCHOBa», «3aKOH  4YHCTOThI  ramer», «JlurubpuaHoe  CKpeIIUBaHUE,
«luTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIIMBAHUS», «Meiio3y,



«B3aumoneiicTBue alNIeNbHBIX TEHOBY», «l'eHeTnueckue KapThl pacTeHUH,
KUBOTHBIX U YEJIOBEKa», «I'€HeTHKa mojia», «3aKOHOMEPHOCTH HAaCJEIOBaHMS,
CLUEIUICHHOTO € moJioM», «KapuoTumbel 4YemoBeKa W KUBOTHBIX», «Buubl
U3MEHUMBOCTHY», «MonudukanronHas M3MEeHUYUBOCTH», «HacnmegoBanue pesyc-
dakTopay, «I'eHeTuka rpymi KpoBu», «MyTallnoHHass ”3BMEHYUBOCTH.

O6opynoBanue: Moaenu-anIuiuKanuu «MOHOTUOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nmomuHupoBanue», «Jurubpumnoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKpomnpenapar «Jlpo3oduna» (Hopma, MyTaruu
(bOpMBI KPBIITLEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHas pabota Ne 5. «l3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO M
JTUTHOPUHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpENaparaxy.

JlaboparopHas padora Ne 6. «M3yyeHue MonupuKaMOHHON U3MEHYUBOCTH,
MIOCTPOEHHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHOW KPUBOW.

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanui y Apo30(uibl Ha TOTOBBIX
MUKPOITpENapaTax».

[Ipaktnueckas padora No 2. «CocraBieHHWE UM aHAJIU3 POJOCIOBHBIX
YEeJIOBEKay.

Tema 7. Cesiekuusi opranu3zmMoB. OcHOBbI OHoTeXHOJ0rnH (3 yaca)

Cenekiusl Kak HayKa M MpoLecC. 3apOoKICHUE CENEKIIMU U JOMECTUKAIUS.
Yuenne H. W. BaBwioBa 0 I1EHTpax TMPOUCXOXKICHUS ¢ MHOroo0Opasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKJIECHHS JOMAIIHUX XUBOTHBIX. CopT,
IIOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJICKIIMU. MacCOBBIM ¥ MHAWBUIYAIbHBIM OTOOPHI B
CEJICKIIMM pPACTEeHUM U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemuBaHue — HUHOpuAMHr. Ywucras nuHug. CKpelMBaHUE YUCTBIX JIMHUU.
I'erepos3uc, wim rubpunHas cuina. HeponcTBEHHOE CKpEIMBAaHWE — ayTOPHIHHT.
Otnanénnas tubOpuamsanus u €€ ycnexw. VICKyCCTBEHHBIH MyTareHe3 u
MOJIyYEHUE TMOJUILIONAOB. JIOCTMXKEHUSI CENEKIMU pACTEHUM, MKUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3nanuss pekomOuHantHoM JIHK wu Tpancrennsix opranu3moB. Kiierounas
nHxeHepud. Knetounsie KylbTypbl. MUKPOKIOHATBHOE Pa3MHOXKEHHUE PACTCHUM.
KiionnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHW3MOB.

Okojornyeckue M 3Tudyeckue  npodbrmembl. MO —  reHeTuyecku
MOJIU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

[Toprpers: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. @.
HBanos.



Tabmuper u cxembl: Kapra «LleHTpbl TPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuit», «[lopoapl JoOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuit», «Otnanénnas rudpuauzanus», «Padotel akanemuka M. @. liBanoBay,
«Jlomumnongus», «OObEKTh OMOTEXHONOTUM», «KIleTOUHBIE KYyJIbTYphl H
KJIOHUpOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSKH TUIOI0B M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacteHuit, repoapuit «CenbCKOX03sCTBEHHBIE PACTEHUS.

JlabopaTopHble U MPpaKTH4YeCKUe PAdOThI:

Oxckypcuss «OCHOBHBIE METOJBl M JOCTHKEHHUS CEJIEKIMM PACTCHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHHBIA ~ Y4aCTOK, B TEIIMYHOE XO3AWCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBosmonnoHHAast Ouosiorus (9 4acos)

[IpeanochlIKM BO3HUKHOBEHUSI ABOJIONMOHHOW TEOPUHU. OBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusHUE >BOJIONMOHHON TEOPHH Ha pPa3BUTHE
OMOJIOTUY U JPYTUX HAYK.

CBuzerenscTBa 3BOMIOIUU. [lameoHTONIOrMYECKHE: TOCIEN0BATENbHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJOTHYECKON JIETONMUCH, TEPEXOAHBbIE (OPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue GayH v Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Pa3inuvsg SMOPHUOHOB pa3HBIX BHJIOB
NM03BOHOYHBIX. (CpaBHHUTEIIbHO-AaHATOMHYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUUECKHE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX TyTeH y BCeX
OpPraHU3MOB.

OpomounonHass teopus Y. JlapBuna. IIpeamnocbulku BO3HUKHOBEHMS
JapBUHU3MA. J[BUKYIIME CHUIIBI 3BOMOLMM BHAOB 1o JlapBuHy (M30bITOYHOE
pa3MHOKEHUE TPU OTPAaHUYEHHOCTU PECYpCOB, HEONpeaeléHHas N3MEHUYUBOCTD,
0opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretruueckas Teopus 3Boionnu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

Muxkposostonus. [Tonynsius kKak eTUHUIA BU1a U SBOITIOLIHUH.

JBrkyiue cuibl (hakTopbl) SBOMIONUU BUJIOB B MpUPOE. MyTallMOHHBIM
npolecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIE BOJHBI U Jperd
reHoB. M30Js1ust 1 MUTpanusl.

EctectBenHsii oTOOp — HampaBisomuii  Gaktop sBoMOIUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[Iprcnoco0IeHHOCT, OPraHU3MOB KaK pe3ylbTaT HBOMIONUU. [Ipumepsl
PUCTIOCOOTIEHUN Y OPraHu3MOB. ApoMOp(O3bI U UNO-aJaNTAIUH.



Bun u BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOpPMBI
BUJ1000pa30BaHus: Teorpapuueckoe, SKOJIOTHIECKOE.

MakposBomtonusi. DoOpMbl  3BOMIOIUU:  (PUIIETUYECKAs, JWBEpPreHTHas,
KOHBEpPreHTHas, napajuienpHas. HeoOpaTuMOoCTh 3BOJIIOLINH.

[IpoucxoxaeHue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAsA paguarus.

JemoHcTpanum:

IToptpetsr: K. Jlunnein, K. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabnuie! 1 cxembl: «Pa3BUTHE OpraHMYecKOro Mupa Ha 3emiie», «3apobIiin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbr  OoppOBI 32
cyuiectBoBanuey», «EctecTBeHHBIH 0TOOP», «MHOroodpasue COpToB pacTeHHI,
«MHoroobpazue  mopoa  KMBOTHbIX»,  «llomymsiuu»,  «MyrtannoHHas
M3MEHYUBOCTB», «ApoMopdo3b», «Uanoamantanum», «OOmIas aereHepanus,
«/IBmxymue cunbl 3Bomonun», «Kapra-cxema wapuipyra nyremectBus Y.
HapsunHa», «boprba 3a cymecTtBoBanue», «IIprUCIOCOONICHHOCTh OPraHU3MOBY,
«I"eorpadguueckoe BUI000pa30BaHUEY, « IKOJIOTMYECKOE BUI000PA30BAHUEY.

OObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKpAacKH,
Ha0op IUIOIOB U CEMsH, KOoUeKus «l[Ipumepbl 3alIMTHBIX MPUCIIOCOOJIEHUN Y
AKHUBOTHBIX», MoJedb «OCHOBHbIE HaIlpaBJICHUS 3BOJIOLUNY», O00bEMHAs MOJENb
«CTpoeHure roJJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuueckast kapra wmupa, Kosuiekuus «DopMbl COXpPaHHOCTH
UCKONAEMBIX JKMBOTHBIX M pacTeHWi», Moxaenp ammmukauus «llepekpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSTYIIKAY», MUKporpenapatr «Jlpozoduna» (Hopma, myranuu (HOpMbl KPBUILEB H
OKpacCKH TeJla).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHIOB O MOP(HOIOTHIECKOMY
KPUTEPUION.

JlabGoparopnas padora Ne 2. «Onucanue NpuCIoOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. BosnukHoBenue u pazsurue ;ku3Hu Ha 3emie (10 yacoB)

JloHay4Hble NpPENCTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 U NaHcnepMus. XuUMUYecKas
ABOMIOIMS. AOHOT€HHBIM CHUHTE3 OpPraHUYECKUX BEUIECTB M3 HEOPraHMYECKUX.
OKCNEepUMEHTAIBHOE MMOATBEPKACHUE XUMHUUYECKON 3BOOIMH. HavanpHbIe 3Tambl
ounonormyeckoil 3Bomonuu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLHUS.
@opMUPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.



PazButre xxu3Hu Ha 3emie mo spam M nepuomaMm. Karapxein. Apxelickas u
npotepo3oiickasi 9pel. llameo3oiickas spa u €€ mnepuoabl: KEeMOPHICKUH,
OpAOBUKCKHM, CHUTYPUHNCKUH, JEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o0301icKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIMH,
AHTPONIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa M TeoJIOrMYecKnX mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTENILHOTO M J>KMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUd H
XUBOTHBIX. [losiBlIEHME, pacBET U BBIMUPAHUE CPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KakK OTpakeHue -HBoMOUUUA. OCHOBHBIC
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOIOLMSA YeI0BEKa. AHTPONOJIOrus Kak HayKa. Pa3BUTHe npeacTaBiIeHU O
IIPOUCXOKIACHUN YeJNOBeKa. MeTonbl HM3ydeHHs aHTpornorenesza. (CxoacrBa H
pa3iauyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxkymue  cwibl  (pakTopbl)  aHTPOIMOTreHe3a. Hacnencreennas
M3MEHYMBOCTb W  €CTECTBEHHbIM 0TOOp. OOIIEecCTBeHHbI 00pa3  KW3HH,
M3rOTOBJIEHUE OPYAUI TPY/Aa, MBIIUIEHUE, PEUb.

OCHOBHBIE CTaIUHd U BETBU HBOJIOLIMYU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymensld, YenoBek npamoxoxsumud, YenmoBek HeaHaepTanbCKud, UYenoBek
pazymHbiif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.

Yenoeueckue pacbl. OCHOBHbIE  OOJbIIME€  pachl:  €BPOIEOUIHAS
(eBpasuiickasi),  HErpo-aBCTpajouaHas  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3marcko-amMepukaHckas).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TMpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CylIIeCTBOBaHUsS. EMMHCTBO uyenoBEYECKHX pac.
Kpuruka pacusma.

JleMOHCTpaNUH:

[Toptpersr: ®@. Pennu, JI. Ilacrep, A. W. Onapun, C. Mwmep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosHukHoBenne CoONHEYHOM cuCTEMBI», «Pa3BHuTHE
opranuueckoro Mwupa», «PacturenpHas kimetka», <«OKuMBOTHas  KJETKay,
«IIpokapuornueckass kierka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUSA YEJIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeumue moam», «llpeBaue moau», «llepbie
COBPEMEHHBIE IO, «HeI0BeUEeCKHe pach».

O6GopynoBanue:  Mymspku — «lIpoucxoxkaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTablld, KPOMaHbOHIA), CIENKA WIH
M300paXeHUsT KAMEHHBIX OpYAWMA TEepPBOOBITHOIO YelOBeKa (KaMHH-YOMIIEPHI,



pyOuna, ckpeOia), TeoXpoHoJoruueckas Ta0Onuma, kouiekius «Dopmbl
COXPAaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTECHUI».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

[Tpaktnueckas padbora Ne 1. «M3yueHue uckomaeMbIX OCTaTKOB PacTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).

DKcKypeust «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaYYHbBIN WJIA KPaeBEAUECKUIN My3€eil).

Tema 3. OpranuzmMsbl U OKpYy>Kawouas cpeaa (5 yacon)

DKoJiorusl Kak Hayka. 3aa4ud ¥ pasJenbl 3KOJOTuA. MeTobl SKOJIOTHYECKUX
UCCIIEIOBAaHUNA. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Kiaccudukanus 3KOJOTHYECKUX (PaKTOPOB:
abnotnyeckue, OWOTUYECKME U aHTPOIOreHHbIE. JIEHCTBHME HKOJIOTMYECKUX
(GaKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTOneproan3m.
[Ipucnocobnenust  OpraHu3MoOB K  JACUCTBUIO  aOMOTHYECKUX  (PAaKTOpPOB.
buonoruueckue puTMBsl.

buornueckue (akTopBI. Buner OMOTMYECKUX  B3aUMOJCUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIH3M,
HEUTpanu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJECHCTBUN [JIsl CYIIECTBOBAHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU monyasiuu. OCHOBHBIE MOKa3aTelu
HOMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, NPHUPOCT,
Murpauus. J[MHaMuka YuCIeHHOCTH MOMYJISIUUU U €€ peryJIsLus.

JlemoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, 3. ['exkernb.

Tabmuubr u cxemsl: kapra «lIpupoansie 30HBI 3emin», «Cpenbl OOUTaHMS
opranu3MoBy», «@Poronepuoauzm», «llomymsauum»y, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIIUU UHPY30puu-TYhenbku», «lluiiensie nenm».

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTCHUI U3
pa3HbIX MECT OOUTaHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCay.

[IpakTnueckas padora Ne 2. «IToacy€r mioTHOCTH NOMYJISIUN pa3HbIX BUI0OB
pacTeHUn.

Tema 4. CoodmecTBa u 3kojorudeckue cucrembl (10 yacoB)



CooO1miecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenast). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

Okonoruueckue cuctembl (3kocucremsl). Ilonatue o0 »skocucreme u
ouoreoneHoze. @OYHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB U NOTOK SHEPTHHU B HKOCUCTEME.
Tpodpuueckue (muiieBble) YpOBHU d3KocucTeMbl. [lumieBble 1enu U CETH.
OcHOBHBIE TMOKa3aTeIM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTHYECKUE
OUPaMUIbL:  MPOAYKLUMH, YHMCICHHOCTH, OuomMaccel. (CBOICTBAa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpEryJisilius, pazsutue. CyKIeccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHCTEMBI 03€p U pEK. DKOCHCTEMA XBOMHOIO
WJIA ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ YKOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe 1 X0351HCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak (akTop ycTOWYMBOCTH OdKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouoceprl. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
rII00AIbHOM 3KOCHUCTEeMBbl. J[MHaMHuYecKoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOre0OXUMHYECKUE LIUKIIbI 3JIEMEHTOB (yriiepoja,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPOINIOreHHBIC M3MEHEHUS B Orocdepe.
I'moGanbHbIE 2KOTOTrHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue MIPUPOLBI " YEJI0BEYECTBA. CoxpaHeHune
O6nopa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTU Onocdepsl. OCHOBA palliOHAIBHOTO
yIpaBJieHUs] TMPUPOJHBIMH pecypcaMH U UX HUCHoib30BaHue. JlocTikeHus
OHMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

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

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nuTtanusy, «IKoJOrMYECKas MNUPAMHIAY,
«buocdepa u yenoBex», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIECay, «IKOCUCTEMA
XBOMHOro neca», «buoneHos Bomoémay, «ArpoueHos», «llpumepHbie
AHTPOIIOTEHHBIE  BO3JCWUCTBUS HA NPUPOAY», «BaxHeWlne HMCTOYHHUKHU
3arps3HEHMs] BO3AyXa U IPYHTOBBIX BOon», «llouBa — BakHelIIash cocTaBIstOLIas
ouocheprr», «DakTopsl Aerpagauuu nousy, «llapHukossiii 3¢ dexT», «DakTOphI
pPaguoaKTUBHOTO 3arpsisHeHUs Ouocheprb», «OOmas cTpykrypa Ouochepsi»,



«PacnpocTpanenue ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBoport yriepoaa B 6uocdeper, «Kpyropopor azora B Ipupoae».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepdapuit
«PacturenbHble coob1IecTBa», Koiekuun «bruonenos», «Bpenurenn BaxxHeHIux
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud M KOJJIEKUIMU pPACTEHUUd U
JKUBOTHBIX, IIPUHAUICKAIINE K PA3HBIM JKOJIOTMYECKUM IPYIIIaM OJHOIO BHJIA,
Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHUs] OXpaHSEMbIX BHUJIOB
pacCTEHNUM U )KUBOTHBIX.

INIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOI'N HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA
(BA3OBBIH YPOBEHD)
Cormacio ®I'OC COO, ycraHaBauMBaroTCs TpeOOBaHUS K pe3ysibTaTam

OCBOEHHUS  OOYYaIOLIUMHUCS TPOrpaMM  CpeJHEero  oOIIero  oOpa30BaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATDI

B crpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHUA IpeaMera «buomorus»
BBIJICJICHBI CJICAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAONIUMUCS POCCUMCKOM
rPaXXAAHCKOM UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOMNpENENICHUI0, HaJuyue MOTHBAIIMM K  OOy4YeHHUIO  OHOJIOTHH,
[[eJICHANIPaBJIEHHOE pa3BUTUE BHYTPEHHUX YOEXKIACHUW JIMYHOCTH Ha OCHOBE
KITIOUEBBIX IIEHHOCTEH W HWCTOPUYECKUX TPAJAUIMK Pa3BUTHS OHOJIOTHUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYarolIMXCs PYKOBOJCTBOBATHCS B CBOECH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYKME HSKOJOTMYECKOrO IPAaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH 1I€JIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUSA mpeamera «buonorus» IOCTUraroTcs B
€IUHCTBE Y4YCOHOM W BOCIUTATCIILHOM JEATCILHOCTM B COOTBETCTBHH C
TPAAULIMOHHBIMHA POCCUUCKAUMU COLUUOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, IMPUHSATBHIMHA B OOIIECTBE INMpaBUJIIAMH U HOpPMaMU
MOBEJICHUSI U CIOCOOCTBYIOT MpoIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEH TMO3ULIHMM JIMYHOCTH, IATPUOTHU3MA,
YBAXEHUS K 3aKOHY U IPABONOPAJKY, YEJIOBEKY TPyZa U CTApLIEMY IOKOJECHUIO,
B3aMMHOI'O0 YBaXXCHUs, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUIO M
TpaJIUIAsIM MHOTOHalIMOHAJIbHOTO Hapoaa Poccuiickoin denepanuu, npupone u
OKpY>Karollen cpee.

JluyHOoCTHBIE peE3ynbTaThl OCBOCHUs ydeOHoro mnpenmera «buonorus»
JIOJKHBI OTPaXKaTh TOTOBHOCTh M CIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW II€HHOCTHBIX



OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PAaCIIUPEHUE KUZHEHHOIO
ONBITA U ONBITA JEATEILHOCTH B IPOLIECCE peaM3allii OCHOBHBIX HAIIPABICHUN
BOCIIUTATEIIbHOW JEATEIIbHOCTH, B TOM YMUCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUA:

C(OPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUU 00YUaIOLIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 O0IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)XK€HUE
3aKOHA U MPaBOMOPSIIKA;

TFOTOBHOCTb K COBMECTHOM TBOPYECKOW JESITENBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4€OHBIX M MO3HABATEIbHBIX 3a7au, BBHIMOJIHEHUU
OHMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEAESATh COOCTBEHHYIO IMO3UIMIO IO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATD €€;

YMEHHE YUYUTHIBATh B CBOMX JEHUCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSMU, KyIbTYPHBIMH LIEHHOCTSAMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUSA
y4eOHBIX, [1O3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIHHOIO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB MpHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAaHUTapPHOMN U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXX1aHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA, YBAXXEHHS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pE.
PonuHoii, ropgocti 3a CcBOM Kpai, CBOWO PoauHy, CBOHM A3BIK U KYJIBTYDY,
IIPOLIIJIOE ¥ HACTOSALIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACJIEINIO U IMAMATHUKAM IIPUPOLBI,
NOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OILICHMBATh BKJIAJ, POCCUHMCKHX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTUHU, TOHUMAaHWSA 3HAYCHHs] OWOJOTMM B IMO3HAHUU 3aKOHOB
MPUPO/BI, B AKU3HH YEJIOBEKA M COBPEMEHHOI'O O0ILECTBA;

ujeiiHas yOeXKIEHHOCTb, TOTOBHOCTh K CIY)K€HHIO W 3ammure (OredecTsa,
OTBETCTBEHHOCTb 32 €0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHMBAaTh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pPEIIEHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;



OCO3HAaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauusaMu HapoJoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHUIH;

IMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUS dKUBOM IMPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH Ka4eCTBA TBOPUECKON JTUYHOCTH;

S) ¢pusuyeckoro BocnuraHus, GopMHPOBAHMA KYJAbTYPbl 310POBbS U
IMOIMOHATBHOr0 0J1arONMmoJIyqus:

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30macHoro oopasza KU3HU
(310poBO€  MHUTaHWE, COOJMIOJEHUE TUTUEHUYECKUX MpaBUil W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, peEryisapHas Quznyeckas
AKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE [IEHHOCTH NpaBUJ HWHAMBUAYAJBHOIO M  KOJUIEKTHUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YT POKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICACTBUI U HENMPUITHS BPEIHBIX MPUBBIYEK (yHmoTpeOieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYA0It00UeE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOW U COLMAIIbHOM
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBINIOJIHSATh TAKYIO JIESITENbHOCTD;

WHTEpPEC K pa3NmuyHbIM cdepaM mpodeCCHOHAILHON ACSITEILHOCTH, YMECHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOpP Oyaymiei mnpodeccud W pearn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEW JKHU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMS:

AKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKOM KYJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSA TOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPY>KarolleH Cpebl;

OCO3HAHUE TIJI00aTBLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM W MyTed HX
peuieHus;



CIIOCOOHOCTh MCIOJIb30BaTh MPHOOpETaeMble MPU H3YYEHUH OUOJIOTUU
3HaHMST W YMEHUS TMpU PEIICHUH TPoOJieM, CBA3aHHBIX C PpalMOHAIbHBIM
MPUPOJIONOIB30BAHUEM  (COOJIOJICHHE  MpaBWJI  TOBEJAEHUS B MOPUPOJE,
HaIlPaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B 3KOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYXKarolIeh
IPUPOIHON Cpejie, YMEHHUE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE YKOJIOTHUYECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SKOJIOTHYECKOW KYIbTYPHI,
OTIbITa NEeSATeTbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBLHOU
MPaKTUKE, TOTOBHOCTU K Y4aCTHUIO B IPAKTUUYECKOUN JEATEIbHOCTU 3KOJIOTMYECKON
HaIlPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOI' 0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTa B MOJIUKYJILTYPHOM MUPE;

COBEPILICHCTBOBAHKUE SI3bIKOBOM W YHWTATEIbCKOW KYyJIbTYpPhl Kak CpEACTBa
B3aMMO/ICHCTBUS MEXKY JIIOIbMU U MMO3HAHUS MUPA;

MOHUMAaHUE CHenuPUKU OHOJOTUM Kak HayKH, OCO3HaHUA €€ pOoJu B
(GbOpMHUPOBAaHUN PALMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU II€JIOCTHOIO
IpeNICTaBlIeHNs 00 OKpPYXKAIOIIeM MHpPE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKa U
oOIIecTBa, B TMO3HAHWW NPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodsieM
COXpaHEHHUS IPUPOHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTUA OHMOJIOTHUU NJIi COBPEMEHHOW IMBHJIM3AIIHH:
oOecrieyeHusi HOBOI'O YpPOBHSI Pa3BUTUSA MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTUN, CIOCOOHBIX  pemiaTh  PEeCypcHbIe  MPOOJEeMBbI  Pa3BUTHS
YEJIOBEYECTBA, TIOUCKA MyTeH BBIXOJA U3 TJIOOATBHBIX YKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAILHOMY
WCITOJIb30BAaHUIO TIPUPOTHBIX PECypcoB W (OPMUPOBAHHWIO HOBBIX CTAaHIIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYUYCHUH OWOJOTMYECKUX 3HAHUW B MEIAX
MOBBIIIEHUsT OO KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBLHOM IPaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
IpyU U3y4E€HUU OMOJIOTUY;

MMOHUMAHUE CYIIIHOCTH METOJ0B MO3HAHMUSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTHM UCIIOJb30BAaTh TMOJydaeMble 3HAHUS [JIs aHajdu3a |
OOBSICHEHHUS SBJIEHUU OKPYXKAIOIIETO MUpPa U MPOUCXOASAIIMX B HEM H3MEHEHUH,



yMEHHE JenaTh OOOCHOBaHHBIC 3aKJIFOUEHUS HAa OCHOBE HAyYHBIX (DAKTOB W
UMEIOIIUXCS JaHHBIX C IEJIbI0 TOTYyYEHHUs TOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENTLHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS IS
pelieHus MpooJieM B pealbHBIX )KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHWME IIEHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
POEKTHYIO U UCCIIENOBATEILCKYIO JIEATeIbHOCTh UHAUBUYyaIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUIO0, K AKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHWH MO OWOJOTHH B
COOTBETCTBUU C KU3HCHHBIMU MMOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTA

MertanpeameTHble pe3yabTaThl OCBOCHHUs y4eOHOro mpenmMera «buomorusy»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyYAIOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUUPUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPIrus, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (akT, MPUHIMUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIC/IOBAHNE,  HAONIOJEHUE,  HM3MEpPEHHEe, OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHble JEHCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHBHBIE,

PETYJISATUBHBIE), o0ecrneynBaronue dbopmupoBaHue G yHKIIMOHATBHON
IPaMOTHOCTH ¥ COIMAJIbHOW KOMITETEHIIMH OOYYaroUuIuXcs, CIIOCOOHOCTH
oOydJarommxcs UCIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PDEHUYECKHE 3HAHWS W  YHUBEPCAJIbHbIE y4eOHBIE JICUCTBHS B
II03HABaTEJIbHOM U COLIMAIbHOM IPAKTHUKE.

MeranpenMeTHble pPe3yJabTaThl OCBOSHHUS MPOTPaMMBI CPEIHEro O0O0IIero
00pa30BaHUsl JOJKHBI OTPAXKATh:

OBaanenne YHHUBEpPCAIbHBIMU yueOHbIMU MO3HABATEJIbLHBIMU
AeCTBUAMM:

1) 6a3oBbIe JOrMvYecKue e CTBHSM:

CaMOCTOSITEILHO  (OopMyJIMpOBaTP M aKTyalIM3WPOBATH  MPOOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIIICHUS
(anayM3a, CUHTE3a, CpaBHEHUS, Kiaccudukaimu, 0000IIeHNs ), PACKPHIBATH CMBICII
OMOJIOTUYECKUX TOHATUM (BBIACISATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C JPYTUMHU MOHSITUSIMM);

ONpENEeNATh UEIN JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPHUTEPUH HUX
JTOCTHKEHUSI, COOTHOCUTH PE3YJIbTAThl JIEATCIbHOCTH C OCTABJICHHBIMHU LICJISIMU;

HCIIOIh30BaTh OMOJIOTMYECKHIE MOHATHUS SIS OOBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM ITPUPOJIBIL,



CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PpaccMaTPUBAEMBIX
ABJICHUAX, (POPMYIIMPOBATH BHIBOJBI U 3aKIHOUYEHUS;

MIPUMEHSTh CXEMHO-MO/IENIbHbBIC CpelcTBa JUISL MpEACTaBICHUS
CYILIECTBEHHBIX CBA3€H W OTHOIIEHUI B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a
TaKk)K€  MPOTUBOPEUMII  pa3HOr0  pojAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IUJIAaH PEIICHUs] MPOOJEeMbl C YU4ETOM aHaU3a MMEIOLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI AESTEIILHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH PabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS;

pa3BUBATh KPEATMBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCJIEN0BATEIbCKIE TeHCTBHSA:

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEA0BATEIBCKON U TPOEKTHOM IESITEIbHOCTH,
HaBbIKAMM  pa3pelieHusi MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY ITOMCKY METO/I0OB PELICHUS TPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIE BUABl JIESATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluH, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3JJaHUU Y4EOHBIX U COLIUAJIbHBIX MTPOEKTOB;

(dbopMUpOBaATh HAYYHBIN TUI MBIIIJICHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METOJIAMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
NEATEbHOCTU U )KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEIIeHMs, HAXOIWTb apryMEHThl JUIsl J1OKa3aTeabCTBa
CBOMX YTBEPXKJICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH TIOJYYEHHBIE B XOJ€ pELIECHUA 3aJa4d  pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATH X JOCTOBEPHOCTh, IPOrHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IEJICHAIIPABICHHBIM TOUCK IEpeHoca CPEJCTB M CHOCOOOB
NEeNUCTBUS B MPOPECCUOHATILHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B TMO3HABATEIIbHYIO M TMPAKTHYECKYIO 00JacTH
KU3ZHENIEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTel;



BBIIBUTaTh HOBbIE WJIEH, MpEAJIaraTb OPUTHHAJIbHBIE MOAXOJbl U pEIICHUS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOIYCKAIOIINE AIbTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B Pa3IMUHBIX UCTOUHHKAX MH(POpPMALMH (TEKCTe y4eOHOTro
nocoOusi, HAYYHO-IOMYJISIPHOM  JUTepaType, OHOIOTMYECKUX CIOBApiAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe), aHaIU3UpPOBATH
UH(GOPMAIUIO Pa3IMYHbIX BUAOB U (JOPM IPEACTABICHUS, KPUTUYECKU OLICHUBATh
€€ TOCTOBEPHOCTh M HETPOTUBOPEUUBOCTD;

bopMynupoBaTh 3aPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
otbope Ouosornueckorl uHGOpMaIUU, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS Pa3INYHBIX
MTOMCKOBBIX CHUCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMaIbHYI0  (OpMYy  IpEACTaBICHUS
Oouonornyeckoil nHpopmaluu (Cxembl, TpaduKy, JUarpamMmbl, TaOIULIbI, PUCYHKU
H Ipyroe);

UCIOJb30BaTh HAay4YHBIM $3bIK B KauyecTBE CpeJICTBAa IpU pabore cC
OMoNoruyecKkol HHPOpMaluuen: MNPUMEHATh XUMHUYECKUE, (U3MUYECKUe W
MaTeMaTUYeCKUe 3HAKW U CHUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpPEACTBA
HarJsAHOCTH;

BJaJeTh  HABbIKAMU  pACIO3HAaBaHUS W 3alUTBl  HWH(POpPMALHH,
UH(OPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OsgJ1aieHUe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU /1€ICTBUAMM:

1) oOmenue:

OCYILECTBIISITh KOMMYHUKALIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMAJOre WM AMCKYCCHUHU MO CYIIECTBY 00CYXaaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIIBHO BBIIOJIHEHUS IpeAsiaraeéMoil
3aJa4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYaCTHHKOB
JMasiora Wi AUCKYCCUR);

pacrio3HaBaTh HEBEpOambHBIC CpEACTBA OOINEHHWS, TOHUMATh 3HAYCHHE
COILIMANBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(DIUKTHBIX CUTYaIluH,
YMETb CMSATYaTh KOH(QIUKTHI U BECTH N1EPETOBOPHL;

BJIAJIETh Pa3IMYHBIMHU CIIOCOOaMHU OOIIEHUS W B3aHMMOJCHCTBHS, MOHUMAThH
HaMEpeHUs IPYrux JIOJeH, TPOsSBIATh YBaXKUTEILHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOH (hopMe pOopMyIHpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHUSI C HMCHOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) coBMeCTHAas eI TeJIbHOCTh:

MMOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U HWHIMBUAYaJIbHOU
paboThI MPHU pelICHUH OMOJIOTHYECKOMN MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYNIOBBIX (JOPM B3aUMOJICUCTBUS NIPU PEIICHUU Y4eOHOM 3a/1a4u;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOYKHOCTEM Ka)KJI0T0O YieHa KOJJIEKTUBA;

MPUHUMATh 1EIM  COBMECTHOM  NESITEIbHOCTH, OpPraHU3O0BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHMKEHUIO: COCTABJIATH IUIAH JEHCTBUM,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIOIO YYaCTHUKA KOMAaHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpEAJIaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh WJEH C TO3ULHA HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUNUMOCTH;

OCYHIECTBJIAATh MO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANIHMYHBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OgBJjiaieHne YHUBEPCAJIbHBIMH PeryJsiTUBHbIMY JI€HCTBUSIMHU:

1) camoopranusanms:

UCIIOIb30BaTh OWMOJOTUYECKUE 3HAHUS [JI1 BBISBICHUS MPOOJIEM U UX
pEIIeHHs] B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOUX JICUCTBUSAX M MOCTYIKAaX MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/ladu B 00pa3oBaTEIbHOU
NEATEbHOCTU U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJTIbHO COCTaBJIATh IUTAH PEIICHUS MPOOJEMBI C  y4ETOM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W MPEATIOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacmmpsATh paMKH YI4eOHOTO TTPeIMETa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelICHNE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO MIMPOKON HJPYAUIIMHU B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsSIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIECJISAM;



BJQJIETh  HABbIKAMM  TO3HABATEIbHOM  pediekcuu  Kak  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX IIPOLECCOB, HX pe3yJbTaTOB W
OCHOBAHM, MCIOJIb30BATh MPUEMBI PeQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOI'O PEILECHU;

YMETh OLEHMBATH PUCKUM W CBOEBPEMEHHO NPHUHUMATH PELIEHUS IO HUX
CHIKEHMIO;

MPUHUMAaTh MOTUBBl W apPryMEHThl JAPYTUX TMpPU aHAJIU3€ PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE CeDsl U APYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJJOCTATKH U JIOCTOMHCTBA,

IIPUHAMATb MOTHUBBI M apryMEHThl JAPYIMX IPA AaHAJIU3E pPe3yJIbTATOB
NEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX Ha OLUIUOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULUU APYTrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATHBI

[Ipenmetnble pe3ynbTarhl ocBoeHusi mporpamMmmbl COO 1o Ouosoruud Ha
0a30BOM ypOBHE BKJIIOUAIOT crielipudeckue s yueOHoro npeamera «buomgorus»
Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI JEHUCTBHUI MO OCBOCHUIO, UHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHUN, BUIBI ICATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWM B PA3IMUHBIX YYEOHBIX CUTYyAIUSX, a TaKXe B peajabHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpenmeTHbie
PE3yNbTAThl IPEICTABIICHBI TI0 TOJIaM 00yJYEeHHUSI.

[IpenmeTHble pe3ysibTaThl OCBOEHUS ydyeOHOro mpeamera «buosnorus» ¢ 10
Kacce TOJKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT O
3HAHHS ECTECTBCHHBIX HAyK, B (OPMHpPOBAHWUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa U HAYYHOIO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHWOJOTUM, (DYHKIIMOHAIBHOMN
TPAaMOTHOCTH Y€JIOBEKA JJI PEUICHUS KU3HEHHBIX 3a/1a4;

YMEHHE paCKpbhIBaTh COJIEpKaHHE OMOJIIOTMYECKHX TEPMUHOB M TOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (0OMEH BEIIeCTB U MpeBpalicHue
SHEPrum), roMeocTa3 (CaMOperyJsisiius), YpPOBHEBAsI OpraHu3allus KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE WU3JlaraTh OWOJOTMYECKHWE TeOopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHas JIOrMa MOJIEKYJsipHOW Ouosoruu), 3axoHsl (I
Mennens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOrooOpasusi u
MPOUCXOXKAEHUS KyIbTypHBIX pacTteHuid H. M. BaBuiioBa), onpeaensiTh IpaHULIbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;



YMEHHUE BJIaJIETh METOJIaMU HAYYHOT'O ITO3HAHUS B OMOJIOTMH: HAOJIO/IEHUE U
OIMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHU3alus U INPOBEACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIIABM)KEHHE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIAENYEMbIMH BEJIMYUHAMHU, OOBSICHEHHE IOJIYYEHHbIX
pE3yNbTaTOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHUHA, TEOPUH M 3aKOHOB, YMEHUE
JIeJ1aTh BBIBO/IBI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHME BBLICIATH CYIECTBEHHBIEC IPU3HAKKM BUPYCOB, KIETOK MPOKApUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIeCCOB: OOMEHA BEILECTB M IMPEBpAIlEHUs] SHEPIrUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO0 M JHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MMTO3a, Meio3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHMS, HWHIAUBUIYaJIbHOIO PpPa3BUTUSA  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATh NOJYyYEHHbIE 3HAHMS AJI1 OOBSACHEHUS OMOJOrMYECKHX
IIPOLIECCOB U SIBJICHUM, JUJISl NPUHATHS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KU3HU C LeIplo olOecrieueHHss O€30IacHOCTH CBOErO 370POBbS U 310POBbs
OKPYKaIOIUX JII0JIeH, COOIOEHUSI HOPM IPaMOTHOTO TMOBEACHUS B OKPY>KaIOIICH
MPUPOAHON Cpelle, NMOHMMAaHUE HEOOXOJUMOCTH MCHOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOM Ouonorun OMOTEXHOJIIOTUA Uil  PalMOHAIbHOIO
MPUPOIOIOIb30BAHUS;

YMEHHME pelaTh 3JIEMEHTApHbIE TE€HETUYECKUE 337Ja4d Ha MOHO- U
JUTUOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HACIeAOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHJIHOTO CKPELIUMBAaHUs JUIsl MPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBIMIOIHATH JIA0OpAaTOPHbIE U MpPaKTUYECKHUE pPAOOTHI, COOMIOAATH
IpaBwIia TIpU padoTe ¢ yIeOHBIM U J1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTUYECKHM OLEHUBaTb U HHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMYECKOT0 COJAEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
Pa3NUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOpPMAIINK, HAYYHO-TIONYJISIPHbIE
MaTepuabl), ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIIEAOBAHUI B OHOJIOIHH,
MEJIULMHE, OMOTEXHOJIOTUH;

YMEHUE CO37aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011as1 OMOJIOrMYecKyr0 MH(GOPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHSTUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIE pe3yiabTaThl OCBOEHMs yueOHoro npeamera «buonorus» ¢ 11
Klacce JOJKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCHUHCKUX WU



3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OWOJOTHHM, (DYHKIIMOHATLHOMN
IPaMOTHOCTH Y€JIOBEKa JJIs PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TOHSITHMA:
BUJI, TOMYJISAIMs, TeHOGOH I, DBOIOLHUS, ABUKYIIUE CUJIbI ((PAKTOpPHI) HBOIIOINH,
IIPUCIIOCOOIEHHOCTh OPTraHU3MOB, BH000Pa30BaHUE, JKOJIOTHUUECKHE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHTbl, I1EeMU MUTaAHUS,
AKOJIOTHYEcKasl mupamMua, OuoreoreHos, ornochepa;

YMEHHE W3Jaratb OWoJorMuecKkue Teopuu (IBOJOLMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3aponpiieBoro cxoactBa K. M. bapa, depenoBaHus TJaBHBIX HaIlpaBJICHUM U
myreit »Bomonmu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepnaackoro),
OTIPECNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOT'O MMO3HAHUS B OMOJIOTrUM: HAOIIOACHUE U
OINMCAaHUE >KUBBIX CHUCTEM, MPOIECCOB M SIBICHUM, OpraHU3alys U TMPOBEICHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABI)KEHHE  THUIOTE3bl,  BBIABJICHHE
3aBUCHMOCTH MEXAY HCCICAYEMbIMH BEIMYUHAMHU, OOBSICHEHHE TOTYyYCHHBIX
pe3yIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUH U 3aKOHOB, YMECHHE
JIeNaTh BHIBOJIBI HA OCHOBAHUM TMOJTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIEISATh CYIIECTBEHHBIE MPHU3HAKU CTPOCHHUS OMOJOTHYECKHX
OOBEKTOB: BHUJOB, TMONYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB,
OMOreoIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHMs, MPUCTIOCOOIECHHOCTH
OpPraHW3MOB, JEHCTBUS JKOJOTHYECKUX (DAaKTOPOB HA OPraHU3MBI, IEpeHOca
BEIIECTB M TMOTOKA DJHEPrUU B DKOCHUCTEMAaX, AHTPOMOTCHHBIX H3MEHEHUH B
HKOCHCTEMax CBOEW MECTHOCTH, KpPyroBOpPOTa BEIIECTB U OMOTr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI OOBSICHEHUS OUOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUIl NPUHATHS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KU3HU C 1eNbl0 o0ecredeHus 0e30MacHOCTH CBOEro 3JI0POBbSl U 310POBbS
OKPYKaIOIUX JIt0/IeH, COOMIOACHHSI HOPM TPAMOTHOT'O MOBEICHUS B OKPYKAIOIIeH
IPUPOHON Cpelie, TOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHHM
COBpEMEHHOW OMOJIOTHH JIJIsl PAIlMOHATIHHOT'O MPUPOIONOIB30BAHNS;

YMEHHE peliaTh 3JIEMEHTapHbIE OMOJOTHYECKHUE 33[]a4H, COCTABISTH CXEMBI
NEepPEeHOCca BEIIECTB U YHEPTUHU B IKOCHUCTEMax (LIeTH MUTAHMUS);

YMEHHUE BBIMOIHATH JIA0OpATOPHBIE U MpPaKTUYECKHUE PAOOTHI, COOMIOAATH
IpaBuiia pH padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE KPHUTHUYECKH OIICHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO CONIEp)KaHUS, BKJIIOYAIONIYIO TICEBJOHAYUYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpelcTBa MaccoBOM MH(OpMAaIuu, HAyYHO-TIOMYJISIPHbBIC



MaTepuasbl),  paccMaTpuBaTh  IJIOOAJBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3[aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOILEHHS,
000011ast OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOUYHHUKOB, I'PAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KouuvecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM
Ne n/n Konrtpoabnble | Ipakruueckne | (uupposbie)
NporpamMmabl Bcero
padoThI padoThI oOpa3oBarteJibHbIE
pecypcbl
bu6mmoreka [JOK
L bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CUCTEMBI M UX OpraHU3AIMS 1 bubmorexa [JOK
P B https://m.edso00.ru/7f41¢c292
. bu6mmoreka [JOK
3 Xu 8 1 1
MUYECKHI COCTaB M CTPOCHUE KIIETKU httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 K 6
VISHEACHTCIRHOCTL IICTIH https://m.edsoo.ru/7f41c292
5 Pa3mHoOXeHHEe U MHIUBHIYyaIbHOE Pa3BUTHE 5 1 bubmoteka IJOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciencTBeHHOCTh M H3MEHYUBOCTE 9 1 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41¢292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubmuotexa [JOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KUIACC

KouuyecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesioB U TeM
Ne i/ Kontpoabnbie | Ilpakruyeckue | (uupposbie)
NPorpaMMablI Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
bu6moreka [JOK
1 9 1
IBOMOUHORHAS GHONOr KA https://m.edsoo.ru/7f41cc74
Bo3HuKkHOBEHME U pa3BUTHE KU3HU HA bu6motexa [IOK
2 10 1 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
3 O 5 1
PrafisMyl i OKpysraiotnast cpena https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U DKOJIOTUYECKUE CUCTEMBI 10 1 Eﬁg:;;fg:o?zﬁ f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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

IHOYPOYHOE INTAHUPOBAHME

10 KUIACC
Ne No Tema ypoka Jara Jdomamnee 3aganue
YPOKa | YpOKa B 1o no axry
paznene IUIAHY
/Teme
BBenenune. (3 yaca)
1 1 buosorus B N3yuuth «BBEeneHNE», OTBETUTH
CHCTEME HayK. Ha BOIMPOCHI B KOHIIE maparpada
WJIM TIOATOTOBUTH COOOIIEHUE Ha
temy «I[IpobGyieMbl yeroBeYecTBa,
pEIICHHE KOTOPBIX CBSI3aHO C
YpOBHEM OHOJIOTHYECKUX
3HAHUI.
2 2 Mertoab! mo3HaHUS CTp. 7, MOAB3YSACH TEKCTOM
YKUBOUW TIPUPOJIBI. naparpada npensioxKuTb CXeMy
[Ipaktuueckas KOHKPETHOT'O HAy4YHOT'0
pabora Ne 1 HCCIIEeI0BAaHUsl, HallpuUMep,
«/cnonb3oBaHue «BnusiHue 3arpsi3HEHUN
pa3IU4YHbIX METOJIOB (BBIOPOCOB aBTOTPAHCIOPTA,
IpHU U3y4ECHUU XUMHUYECKUX 3aBO/IOB) Ha
OHOIOrMUECKUX 3JI0pOBbE JIFOJIeH, Ha OMOIEHO3 U
00BEKTOBY» T.1.», «BausHue KypeHus Ha
3J10pOBbE YEIOBEKAY,
«popMupoBaHue yCIOBHOTO
pedaekcay u T.1. CXeMbl
3amucaTh B TETPab.
3 3 Buonornueckue 3anucu B TETpaa.
CHUCTEMBI, TPOIIECCHI
U UX U3yUYCHUE
MoJieky/JIsIpHBbIH YPOBeHb. (6 4acoB)
4 1 XUMHAYCCKHIA 8 1, Bomp. 1-5, ctp. 14.
COCTaB KJIETKHU.
Boma n
MUHEpAJIbHbIE COJIN
5 2 83, B TeTpau 3aN0JHUTh
benku. CoctaB u TabnuIy « Y POBHH CTPYKTYPHOU
CTpOEHHE OEJIKOB. OpraHu3anuu OeKoBOi
MOJIEKYJIBI.
6 3 depMeHTH — 84, Bomp. 1-5, cTp. 29
OMOJIOTUYECKHE
KaTalnu3aTophl.
JlaGoparopHas
pabota Ne 1
«3yuenue
KaTAIUTHY€CKON
AKTUBHOCTH
(bepMeHTOB (Ha
npUMepe aMuIa3bl




WJIM KaTasas3bl)y.

7 YTIIeBoIbI. 82, Bonp. 1-4, ctp. 19.
JIunuael.
8 85,6, B TeTpaau 3aMoHUTh
Hykneunoseie tabmuny «HyknenHoBbie
KUCIOTBL. ATO. KHUCJIOTBI, UX CTPOCHHE U
OMoJIorHYecKas poiiby.
9 O06o06mieHue mo [ToBTOpUTH §1-6
TeMe "XuMu4yecKkui
COCTaB KJIETKHU".
CTpykTypa U PYHKIHH KJIETKH. (24aca)
10 HcTopus n MeToasl 87, Bomipl-5, ctp. 43
U3YUCHUS KIICTKH.
Knerounas teopusl.
11 Crpoenue 88-10, npounrtaTh, 0HOPMHUTH
9YKapUOTUYECKOMN nabopaTopHyIo padoTy.
KJICTKH.
JlabopaTopHas
pabota Ne 2
«3yueHue
CTPOEHUSI KJIETOK
pacTeHui,
KUBOTHBIX, TPHOOB
1 OaKTEpHid MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpernapaTax u
WX OIHCAHUC.
OobecneyeHue KJIETOK JHeprueii. (3 yaca)
12 OOMeH BemecTB 811, Bomp. 1-4, ctp. 61
WM METa00JIN3M.
13 812, 3amoHUTD TAOIHILY
DOTOCHHTES.
«CpaBHenue (GOTOCHHTE3a U
XeMOCHHTE3.
XEMOCHHTE3a.
14 DHepreTud eckui 813,14, 3amaua 6 ctp. 71.
oOMeH.
Pa3mMHo:xeHne oprain3mMoB. (7 4acoB)
15 Ku3HEeHHBIH UK 823, 3anonHuTh TabuIy «Dasbl
kJeTku. [lenenue MHUTO32»
KJIETKU. MUTO3. Da3pl Kakmue
JlaGopaTopHas MHTO032 npouecchl
pabota Ne 3 NMPOUCXOASAT
«Habmonenue ITpodasa
MHUTO3a B KJIETKAaX Mertadaza
KOHYHKa KOpCIIKa AHaq)aga
JyKa Ha TOTOBBIX Tenogdasa
MUKpOIpernapaTax.
16 BuocunTe3 Oenka. 817, 3amaua 3, ctp. 86

Peaknus




MaTpPUYHOI O
CHHTE3a.

17

Tpancnsiuusa —
OnocuHTe3 O€Ka.

3anucu B TETPau.

18

Heknerounsie
(hopMBI KUZHU —
BHUPYCHI.

820, Bomp. 4-6, ctp. 96

19

®opMel
Pa3MHOXEHUs
OpPraHU3MOB.

822, Bomp. 1-4, ctp.105

20

Mertios.

824, 3amaua 3,4, ctp. 115

21

O6pa3oBanue u
pa3BUTHE TOJOBBIX
KJIETOK.
OrmogoTBOpEHUE.
JlaGopaTopHas
pabota Ne 4
«3yueHue
CTPOEHUSI MTOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKponpenapaTax.

825, 3amosHUTh TaOJIHUIY
«CpaBHEHUE MHTO3a U MEH03a»

CxoacTrBo | Murto3 | Meiio3
"
oTJINYHEe

CxoncTBo

Otinnune

OCHOBBI TeHETHKH U CeJICKIINH.

22

NuauBunyansHOE
pa3BUTHE
OpraHU3MOB.

826,27, 3anauue «Pabora ¢
TEKCTOM» CcTp. 125

23

['eneTnka — Hayka
0
HaCJICACTBCHHOCTH
U U3MCHYHMBOCTH.

3anucu B TeTpaau

24

3aKOHOMEPHOCTH
HaCJIeIOBaHUs
IPU3HAKOB.
MoHorubpuaHoe
CKpelllMBaHue.

§30,crp.138-140

25

JurubpuaHoe
CKpelIBaHHUE.
3aKoH
HE3aBHUCHMOI0
HACJIEAOBaHUS
IPU3HAKOB.

830, crp.140-144, Bonip. 4, cTp.
144

26

Cuemnnennoe
HaclleZIoBaHue
MPU3HAKOB.
JlaGopartopHas
paborta Ne 5
«3yuenne
pe3yJIbTaToB
MOHOTUOPUIHOTO U
JUTHOPUTHOTO

3anucu B TETPau.




CKpCIIMBaHUA Y
Ipo30(uIbl HA
TOTOBBIX
MHKpOIIpernaparax.

27

I'enernka moia.
Hacnenosanue
MPU3HAKOB,
CIICTIJICHHBIX C
TIOJIOM.

8§34, 3agaua 4, ctp. 160

28

M3MeHYHBOCTb.
Henacnencteennas
M3MEHYHUBOCTb.
JlaGopaTtopHas
pabGota Ne 6.
N3yuenue
MOIU(PHUKALTUOHH O
W3MEHYHMBOCTH,
MIOCTPOCHUE
BapUAIMOHHOTO
psina u
BapHUALMOHHOMN
KpUBOIN».

838, BBIMMIIIUTE B TETPAIb
OCHOBHBIC XapaKTEPUCTUKH
MOIU(PUKAIIMOH O
W3MEHYUBOCTH.

29

HacnencrBennas
U3MEHYHMBOCTb.
JlaGoparopHas
pabora Ne 7.
«AHanu3 MyTanui y
npo30duIel Ha
TOTOBBIX
MUKpOIpernapaTax.

840, Bomp. 1-3, ctp. 190

30

I'eneTnka yenoBeka.

841, Bomp. 1,2, 1/3, cTp. 194

31

10

O000611IEHME TTO
TEME
«HacaencTBeHHOCTD
Y A3MEHYUBOCTH
OpPTraHu3MOBY.

[ToBTOpHTH 8§41

32

11

Cexexuusa Kax
HayKa U PoIecc.

842, 3amanue 3, ctp. 199

33

12

MeTtonsl n
JIOCTHKEHHUS
CEJICKITUU PacTeHUI
1 )KMBOTHBIX.

843, Bomp. 1-5, ctp. 205

34

13

buorexnonorus kak
OTpaciib
MIPOU3BO/JICTBA.

3amnucu B TETpaa.




Ne Tema ypoka KosauvecTBo Hara ®opMa KOHTPOJIs (J1a00PATOPHO-
n/no qyacoB 10 IJIaHy q)aKan. NMPAKTUHIECCKUEC paGOTbI, KOHTPOJIbHBIC
padoThI)
Paznea 1. IBosonus (22 4)
I'naBa 1. CBuaeTesibcTBa 3BOJIIONUM (4 1)
1 Bo3HukHOBEHUE 5 pasBuTue 1 @poHTAIBHBIN OMPOC
3BOIIOIIMOHHOW OMOJIOTUU

2 | MouekynsipHbie CBUETEIIbCTBA 1 NHnuBuayanbHbIA KOHTPOJIb, paboTa 1o

3BOJIIOIIMU KapTOuKaM

3 | Mopdonoruueckie U 3MOPUOIOTHIECKUE 1 WNuauBuayanbHbIM KOHTPOJIb, paboTa 1o

CBUJIETEJICTBA SBOJIIOIUU KapTOo4KaM
4 | TlaneoHTOJIOTHYECKHE u 1 WNHauBuayanbHBIA KOHTPOJIb, paboTa M0
OuoreorpauyecKkue CBHJICTEIHCTBA KapTo4Kam
SBOJIOLNH
I'naBa 2. @axkTopsl 3BoJIONUH (8 1)

5 | [lomynsimuoHHas CTPYKTypa BHIA 1 JlabopatopHas pabota No 1
«Mopdonoruueckre 0COOEHHOCTH PAaCTECHHUN
pa3IMYHBIX BUJOBY»

6 | HacnenctBenHass =~ M3MEHUHMBOCTH  — 1 JIaGopaTtopHas pab6orta Ne 2 «MI3MeHYHUBOCTD

WCXOJHBIM MaTepuan A SBOTIOIUN OpPraHU3MOB»

7 | HampaBieHHble U CITydailHbIE W3MEHEHUS 1 NHnuBuayansHbIA KOHTPOJIB, paboTa 1o

reHO(OHI0B B Py MMOKOJICHUN KapTouKam

8 | ®opMBI eCTECTBEHHOI0 0TOOpa 1 WNHauBuayanbHBIA KOHTPOJIb, paboTa 10
KapTOYKaM

9 | Bo3HUKHOBEHHUE ajjanTaluii B pe3yJibTaTe 1 JlabopatopHas pabora No 3

€CTECTBEHHOr 0 0TOOpa

«[Ipucroco0IeHHOCTh OPraHU3MOB K Cpefie




oouTaHuD)

10 | Bumoobpa3oBanue 1 WNHnuBuayanbHbIA KOHTPOJIb, paboTa 1o
KapTOoYKaM

11 | [Ipssmble HAOTIOICHUS nporecca 1 WNHnuBuayanbHbIA KOHTPOJIb, paboTa 1o
HBOJTIOIIHT KapTOoYKaM

12 | Makpo3Boonus 1 WNHnuBuayanbHBIA KOHTPOJIb, paboTa 1o
KapTouKam

I'naBa 3. Bo3HukHOBeHHe U pa3BUTHE KU3HU Ha 3emuie (4 1)

13 | CoBpemMeHHBIC MPENCTaBICHUS 0 1 NHnuBuayansHbIA KOHTPOJIB, paboTa 1o
BO3HUKHOBEHHH KU3HU KapToyKaM

14 | OcHoBHBIE 3TaIlbl Pa3BUTHUS KU3HU 1 WNHauBuayanbHBIA KOHTPOJIb, paboTa 1o
KapTOo4KaM

15 | OcHoBHBIE 3TaIlbl Pa3BUTHU S KU3HU 1 WNHnuBuayanbHbIA KOHTPOJIb, paboTa 1o
KapToukam

16 | MHorooOpasue OpraHuuecKoro Mupa 1 NHnuBuayanpHBI KOHTPOJIb, paboTa 1o
KapTouKam

I'naBa 4. IIpoucxo:xnenue yeaoBeka (5 4)

17 | lonoxxeHune 4enoBEKa B CUCTEME KUBOTO 1 NHnuBuayansHbIA KOHTPOJIB, paboTa 1o
Mupa KapToyKaM

18 | IIpenku venoBeka. [losBiIeHHE YenoBeKa 1 WNHauBuayanbHBIA KOHTPOJIb, paboTa 1o
pa3yMHOro KapTOYKaM

19 | Ilpenxu uenoseka. [losBieHnE YenmoBeKa 1 WNHnuBuayanbHbIA KOHTPOJIb, padboTa 1o

pa3yMHOro

KapToYKaM




20 | ®akTOphI HBOITIOIUN YEIOBEKA 1 NHnuBuayansHbIA KOHTPOJIb, paboTa 1o
KapToYKaM

21 | DBomOLHS COBPEMEHHOTO YelIOBeKa 1 WNHnuBuayanbHbIA KOHTPOJIb, paboTa 1o
KapTOoYKaM

Pa3znen 2. Jxocucremsl (12 v)
I'nmaBa 5. Opranusmbl 1 OKpy:kawomas cpeaa (6 4)

22 | B3aMOOTHOIIEHUSI OpPraHu3Ma u CPebl 1 [Ipaktnueckas pabora Ne 1 «Ouenka
BITUSTHUS TeMIepaTyphbl BO3IyXa Ha
YeNIOBEKa»

23 | [MonynsAuust B 3KOCUCTEME 1 WNHnuBuayanbHBIA KOHTPOJIb, paboTa 1o
KapTOYKaM

24 | Dxonoruyeckasi HUIIA U MEKBHUIOBBIC 1 NunuBuayanbHBIA KOHTPOJIL, paboTa 1o

OTHOILICHUS KapToYKaM

25 | CoobmiecTBa M 9KOCHCTEMBI 1 WNHnuBuayanbHbIA KOHTPOJIb, paboTa 1o
KapTOoYKaM

26 | DxocucTeMa: yCTpOWCTBO U JMHAMHUKA 1 IIpaktueckass pabora Ne 2 «AkBapuyM Kak
MOJIEJIb SKOCUCTEMBI»

27 | buoreno3 u 6uoreoreHo3 1 WNHnuBuayanbHBIA KOHTPOJIb, paboTa 1o
KapToYKaM

28 | BiusiHHMe YelIoBeKa HA 3KOCH CTEMBI 1 NHnuBuayansHbIA KOHTPOJIB, paboTa 1o
KapTOoYKaM

I'naBa 6. buocdepa (3 1)

29 | buocdepa u 6GroMbl 1 WNHnuBuayanbHBIA KOHTPOJIb, paboTa Mo

KapTOYKaM




30 | )KuBoe BemecTBO U OMOTreOXMMHYECKHE 1 NHnuBuayansHbIA KOHTPOJIb, paboTa 1o
KpYTroBOPOTHI B Orocdepe KapTo4Kam

31 | buocdepa u yenoBek 1 WNHnuBuayanbHbIA KOHTPOJIb, paboTa 1o

KapToYKaM
I'naBa 7. Buosiornyeckue 0CHOBBI OXPaHbI IPHPOABI (2 1)

32 | OxpaHa BHJIOB, IIONYJISIUNA U SKOCUCTEM. 1 WNHnuBuayanbHbIA KOHTPOJIb, paboTa 1o
KapTOoYKaM

33 | buonorunyeckuit MOHUTOPUHT 1 [IpakTueckas padbota Ne
4 «Ormpenenenre KauecTBa BOJIbI BOJTOEMa

34 | Uroroast KOHTpOJbHAS paboTa 1




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buomnorus, 10 xnacc/ ITonomapéna N.H., Kopuunosa O.A., Jlomununa T.E.; nox
penakuueit [Tonomapéroit M.H., OO01iecTBO ¢ OrpaHMuYeHHON OTBETCTBEHHOCTHIO
Nznarenbckuii neHTp «BEHTAHA-I'PA®y; AxumonepHoe o0111ecTBO
«M3narensctBO «lIpocBenienune

* buonorus, 10-11 kmacesl/ Auapeea H.JI., O011ecTBO ¢ orpaHM4eHHOM
orBeTCTBeHHOCTHI0 « MOl MHEMO3HA»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyoros A.M. u apyrue
/Tlox pen. Ilaceunuka B.B., Akumoneproe obmectBo «M3aaTenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. ITonomapesa 1.H., Kopauiiosa O.A., Cumonosa JI.B. - buosorus. 10 kiacc.

Metoaudeckoe nmocobue.- M., Benrana - I'pad, 2019;

2. ITonomapesa 1. H., Kopamiiosa O.A., Cumonosa JI.B. - buosnorus. 11 kiacc.
Metoauueckoe nocobue.- M., Benrana - I'pad, 2019.

3. ITonomapesa U.H. buonorus. 10 knacc. Pabouas rerpaas. — M.; «Benrana-

['pad».

4. ITonomapesa 1. H. buonorus. 11 knacc. Pabouas rerpaas. — M.; «Benrana-

['pad».

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Enunas xomtekmus Ludpossix OdpazoBarensubix Pecypcory» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponHbIi yueOHUK «BrOTOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knerok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Grmoxumust

6. http://evolution2.narod.ru/index.htm - sBosonus

7. http://nrc.edu.ru/est/r4/ - Guonornyeckas KapTHHA MHPa

8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka






