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HOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke IporpaMMBbI 10 OMOJIOTUN TEOPETHIECKYIO OCHOBY JIJIs
orpeeNeHus MOJX00B K OPMHUPOBAHUIO COJIEPKaHUs yueOHOro IpeiMeTa
«buonorus» cocraBmin: KoHuentyainbHbsie nojoxenuss PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LI€JIEH, COAepKAHMsI, PE3yJIbTaTOB O0YUEHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUST 00 OOIINX
HENAX U MPUHIUIAX, XapaKTEPU3YIOIHUX COBPEMEHHOE COCTOSTHIUE CUCTEMBI
cpeanero oobmiero oopazoanus B Poccuiickoit denepanuu, a Takxke
MIOJIOKEHUS O crierupuke OMOIOTHH, €€ 3HAYCHUH B TIO3HAHWUU YKHUBOW TTPUPOIBI
U 00ecTieueHnH CyIIECTBOBAHUSA YelIoBeYecKoro oomectBa. CorimacHo
Ha3BaHHBIM TTOJIOKEHHSIM, OTIPE/IEIICHbI OCHOBHBIE ()YHKITUH MPOTPAMMBI IO
ouosiornu u e€ CTpyKTypa.

[Iporpamma mo Owuonoruu na€T mpeicTaBiIeHUE O LesiX, o0 obmiei
CTpaTeruu OOY4YeHUs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONIMXCS CpPEICTBAMHU
yueOHoro mnpenmera «buomorus», ompexaenser oOs3aTeNbHOE IPEIMETHOE
colepKaHUe, €ro CTPYKTYpy, paclpeieieHHe Mo pasfeilaM U Temaw,
PEKOMEHIyeMYI0 TOCJIEeI0BAaTeIbHOCTh M3yUYEHUS Yy4eOHOTO Marepuaia ¢
y4€TOM  MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€H,  JIOTMKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIMXCS.

B nporpamme 1o OMOJOTrMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U TPEIMETHBIM pe3yjbTaTam
o0yueHus B (GOPMUPOBAHWHM OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIIBHOM
NEeSTENbHOCTH/YUEOHBIX NEUCTBUIM OOYYaIOIMIUXCS MO OCBOCHHUIO COJEpKAHUS
OMOJIOTHYECKOTO 00pa30BaAHMS.

B mporpamme mno Ouonormm (10-11 xmaccel, 0a30BbIi YpPOBEHB)
peanu30BaH MPUHIMI TPEEMCTBEHHOCTH B W3YYEHUH OWOJIOTHH, Oyiaromaps
yeMy B HEH NPOCMAaTpUBAETCS HAMPABICHHOCTh HA pPa3BUTHE 3HAHUH,
CBS3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
IIEHHOCTHBIX  OPHUEHTAlMA  JIMYHOCTH,  DKOJOTMYECKOTO0  MBIIUICHUS,
MPEICTaBICHU O 370pOBOM o0Opasze >XM3HU U OEpeXHbIM OTHOIICHHUEM K
OKpyXKaromen npupoaHorn cpeae. Iloatomy Hapsgy ¢  U3y4YEHHUEM
00IIIeOMOIOTUYECKUX TEOPHUM, a TaKKe 3HAHUW O CTPOEHUU MKUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOIIECCOB B
nporpaMme 1o OWOJIOTHH YyJeNeHO BHUMAHUE HCIIOIb30BAHUIO TOTYYCHHBIX
3HAHWI B TTOBCETHEBHOM JKU3HU JJIs1 PEIICHMSI MPUKIIAIHBIX 3a/1a4, B TOM YHUCIIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMU  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOr0 TOBEJEHUS B OKpPYXKAloled NPUPOJHON Cpele, aHalu3a
BIIUSIHUS XO3SMCTBEHHON JESATEIHHOCTU YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHE BHHMaHUS K  MPUKIATHON
HampaBJIeHHOCTH  yueOHoro  mpeamera  «buonmorus»  mpoAMKTOBAHO
HEOOXOIMMOCThIO 00eCIIeueHHUsT YCIOBHM /Il pElIeHUs] OJTHON M3 aKTyaJbHBIX
3a/lady MIKOJIbHOTO OHOJIOTHYECKOTr0 00pa3oBaHUsA, KOTOpas Mperoiaract



(dbopMHpoBaHUE Yy 00yHaIOLIUXCSl CIIOCOOHOCTH aAaNTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpeaHero oOuero oOpa3oBaHMs 3aHUMAET BAKHOE
Mecto. OHa obecnieunBaeT (HOpMUPOBAHUE Yy OOYyUaAIOIMIMXCS MPEACTABICHUM O
HAy4YHOU KapTUHE MUpA, pacluupsieT u 00001aeT 3HaHUs O )KUBOU MpuUpojie, e€
OTJINYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U SBOJIOLUU, CO3HAET
yCIOBUS JUISi: TIO3HAHUSA 3aKOHOB JKMBOW MpUPOIbI, (QOpMUpOBaAHUS
(yHKUIMOHANBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pPOBOr0 M Oe€30macHoro odpasa
KU3HHU, HKOJOTMYECKOTrO MBIIUICHHS, LEHHOCTHOIO OTHOIIEHHUS K IKUBOH
IPUPOJAE U YETOBEKY.

bonpmioe  3HaueHwe  OMOJIOTMST  MMEET  TaKkKe JUId  PElICHHs
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3aJad CpeaHero oobuiero oOpa3oBaHMS,
couanu3ainuu oOyyvaromuxca. M3ydeHnne OUOIOTHM OOECIEUMBAET YCIOBUS
TUIS (dbopmMHpoOBaHUs MHTEJUIEKTY AJIbHBIX, KOMMYHUKAITMOHHBIX u
UH(OPMAIIMOHHBIX  HABBIKOB, 3CTETUYECKOHM  KYJIbTYpbl, CIOCOOCTBYET
UHTErpalry OMOJIOTMYECKUX 3HAHUW C MPECTABICHUSMU U3 JPYTHX YUEOHBIX
IpEeIMETOB, B YaCTHOCTH, (HU3uMKH, XUMUM U Teorpaduu. Ha3BaHHbIE
NOJIOXKEHUSI O Mpe/Ha3HAYeHHH y4eOHOro mnpenmera «buosorus» cocTaBuiIu
OCHOBY [UIsl OINpPEIENCHUS] MOJAXO0J0B K OTOOpY M CTPYKTYPHUPOBAHUIO €O
coJiep KaHusl, IPEJICTaBIEHHOTO B TPOrpaMMe 10 OMOJIOTHH.

Otbop conepxanus yaebHoro npeamera «buomorus» Ha 6a30BOM ypoBHE
OCYLIECTBJIEH € MO3ULHUI KyJbTypOCOOOPa3HOIO MOJX0Ja, B COOTBETCTBHM C
KOTOpPbIM OOy4Yaroniyecsi AOJHKHbI OCBOMTh 3HAHMUSI M YMEHHUS, 3HAUUMBbIE JUIS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMPEACNSIONIME aJeKBATHOE IOBEJICHUE
YeJI0BEKa B OKpY Karollel MpUpOaHON cpejie, BOCTpeOOBAHHBIE B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JiedaresibHoCcTH. Oco00e MeCTO B 3TOM cUCTeME 3HAHUI
3aHMMAIOT  3JIEMEHThl  COJAEpPXaHUs, KOTOpPbIE CIY>KaT OCHOBOM IS
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHE MHUpPA U UEHHOCTHBIX OPUEHTAUUSAX JIMYHOCTH, CIOCOOCTBYIOLIUX
TYMaHHM3alU1 OMOJIOTUYECKOr0 00pa30BaHUsl.

CrpykTypupoBaHue colepkaHusi y4eOHOro Marepuana B MNpOrpaMme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOEHHOCTSIX )KMBOUW MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aluu
U 3BOMIOUMU. B COOTBETCTBMM € 3THUM B CTPYKType€ Y4Ye€OHOro mpeameTa
«buosorus» BBIJIETEHBI CIEAYIOUIME COAEpkKaTelbHble JTUHUU: «bronorus xak
Hayka. MeTo/ipl Hay4dHOro no3HaHus», «KieTka kak Ouonoruyeckas CUCTEMay,
«OpranusMm Kak Ouosoruyeckas cucrema», «CucremMa u MHOrooOpasue
OPraHUYECKOTO MHUPa», «DBOJIOLUSA JKUBOW MOPUPOABDY, «IKOCUCTEMBI U
IPUCYLIME UM 3aKOHOMEPHOCTH.

[lens u3ydenust yueOHoro npeamera «buonorus» Ha 60a30BOM ypOBHE —
OBJIAJICHHE OOYYalOIIMMKCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOrO0 paHra M NPHOOpPETeHHE YMEHUU
UCIIOJIb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JIEWCTBHI B OTHOIIEHUH OOBEKTOB
YKUBOM MPHUPOJIbI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTixkeHue uenu u3ydeHus yueOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHME O0YYaIOIUMHUCS CHUCTEMbl 3HAHH O OMOJOTMYECKUX TEOPHSX,
YUYECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3axX, MpaBHax, CIyXallux
OCHOBOM /1711 (pOPMUPOBAHUS MPEJICTABIEHUI O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAyYHOTO T[IO3HAHWUS, CTPOCHHHM, MHOrooOpa3uu U



OCOOEHHOCTSIX JKHUBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3allid, BBIJAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(dbopMHpoBaHUE y 00YyYAIOIIMXCS [MO3HABATENIbHBIX, UHTEIJIEKTYalbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B IMPOLIECCE aHAIM3a JAHHBIX O IYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, A€W M MOAXOAOB K U3YUYEHHIO JKHBBIX CHCTEM
Pa3HOI0 YPOBHS OPraHU3aLUN;

CTAaHOBJICHHE Yy oOOydarommxcsd oOuEeld KyJabTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, pPa3BUTHE YMEHHH OOBACHATH M  OLEHUBATH  SIBJICHUS
OKPY’KaIOIIEro MHUpa >KMBOM NPHUPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
NOJIYYEHHBIX TIPU U3yYE€HUU OMOJIOTHH;

dbopMHpoBaHUE Yy OOYyYalOIIMXCS YMEHHMM WJUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUU B MPAKTHUYECKOW JEATENBHOCTH 4YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTU B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM HKUBOM
IPUPOJIbI, HEOOXOJAMMOCTH OEpEe)HOTrO OTHOIICHHS K HEH, COOII0JeHuUs
ATUYECKUX HOPM IIPU MPOBEAECHUU OMOJOTMYECKHUX UCCIIET0BAHMIA;

OCO3HAHWE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUJIS MOBBILIEHUS YPOBHS
9KOJIOTUYECKOH KYJIbTYPBI, JUIsl (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEIHEBHOMN KU3HU
JUISL OLEHKH NTOCJIECTBUN CBOEH JAEATEIBHOCTH MO OTHOUIEHUIO K OKPYKAIOIIEN
cpede, COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHME U  COOJIOJCHHE MEP
npoUIaKTUKU 3a00JICBaHUN.

B cucreme cpennero obiiero oopazoBanusi «buonorus», uzyuaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00A3aTEIbHBIM YYEOHBIM IPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHON 001acTh « EcTecTBEHHO-HAy4YHbIE IPEIMETHI.

Jns w3ydeHuss Ouosiornd Ha 0a30BOM YPOBHE CpPEIHEro OOIIETro
obOpazoBaHust oTBoUTCs 68 vacoB: B 10 knacce — 34 vaca (1 4yac B Hezelno), B
11 xknacce — 34 yaca (1 gac B HeAemIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM HayKamu, (Quiaocodueil, 3TUKOW, ICTETUKOH U
npaBoM. Ponb Ouosornn B (pOpMHpPOBAHWK COBPEMEHHOW HAyYHON KapTHUHBI
mupa. Cucrtema OMOJOTMYECKUX HaAYK.

Meroabl TO3HaHUS KUBOM MNpuponbl (HAOIIOJAEHUE, SKCIEPUMEHT,
ONMCaHWe, HU3MEpPEHue, KiIacCuPUKalus, MOJEIUPOBAHUE, CTATHCTHYECKas
00paboTKa TaHHBIX).

JdemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konsnos, Ix. Yorcon n O.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie U NpakTH4YecKue padoThl:

[Tpaktuueckas pabdora Ne 1. «l/cronb3oBaHue pa3iIUYHBIX METOJOB IpPH
U3yYeHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl 1 MX OPraHu3aLus.

XKusble cuctembl (OMOCHCTEMBI) Kak NpeIMET HW3y4eHUs OHOJIOTHuHU.
OTnuyre KUBBIX CHCTEM OT HEOPraHUYECKOM NPUPOIBI.

CpoiicTBa OuocucteM M HUX pa3zHooOpazue. YPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJIIPHBIMA, KJICTOUHBbIM, TKaHEBbIM, OPraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (O1OreoIeHOTHYECKHIN),
onochepHbIil.

JdemoHcTpanum:

Tabmuubr u  cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHH
OpraHu3alMH KUBOU TPUPOIBD».

O6opynoBanue: mozaenb moiiekybl [JHK.

Tema 3. XumMu4yecKkuii cOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUM COCTAB KIETKU. XUMUYECKHUE IJIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boia 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIIMUM BOABI M MUHEpaIbHBIX BewlecTB B Kierke. llognepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue 0enKoB. AMUHOKHUCIOTHI — MOHOMEPBI OEJIKOB.
Hesamenumble W 3aMEHUMMBIE AMMHOKHCIOTBI. AMHHOKHUCIOTHBIA COCTaB.
YPOBHM CTPYKTYpbl O€IKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHASL, TPETUUHAS U
YETBEPTUYHASl CTPYKTypa). XHMHUYECKHE CBOICTBa OenkoB. buonorumueckue
(GyHKUMU OENKOB.

depmeHThl — Ouonoruueckue kartanusatopel. CrTpoeHue GdepmMmeHTa:
aKTUBHBIA LEHTp, cyOcTpartHas cneuudpuyHoctb. Kodepmentsl. BuraMuHsI.
OTnnuus GepMEHTOB OT HEOPTaHMYECKUX KAaTaIU3aTOPOB.

VYrieBoawsl: MoOHOcaxapuabl (TJIOK03a, pubo3a U JAe30Kcuprdo3a),
aucaxapujbpl (caxaposa, JIaKTO03a) W ToJIMcaxapujibl (Kpaxmani, TJIMKOIeH,
1eJUTI0103a). bruonornueckrue PyHKIUH YTI€BOIOB.

Jlunuasl:  Tpurnuuepuabl, (Gocponunuabl, crepouasl. I'mapoduinbHo-
rupodoOHble CcBOMCTBA. buonormdeckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJIE€BOAOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB SHEPTUU.



Hyxkneunoseie xucnmorel: JIHK n PHK. Hykneornnsr — moHOMEpSI
HyKJIeMHOBBIX KHUCIOT. Ctpoenne u ¢ynkuuun JIHK. Crpoenue u QyHkuum
PHK. Buast PHK. AT®: ctpoenue u ¢pyHKIuM.

[Muronornss — Hayka o xierke. Krerounas teopus — mpumep
B3aUMOJICUCTBUS HAE€H U (DAKTOB B HAYYHOM NO3HAHWMU. MeETONbl H3y4EeHHs
KJIETKH.

Knerka kak wnenoctHas »xkuBas cucrema. OOIME MNPU3HAKK KIETOK:
3aMKHYTasl Hapy>Has MmemOpana, mosiekyJibl JJHK kak renermueckuii anmapar,
cuUcTeMa CuHTe3a Oeka.

Tunel KIETOK: 3yKapHOTHYecKas W MpokapuoTuueckas. OcoOEeHHOCTH
CTpOeHHus mpokapuoTudyeckoi kinerku. Knerounas crenka Oakrepuii. CtpoeHue
SYKaApPUOTUYECKON KJIETKU. OCHOBHBIE OTJIWYHUSA PACTUTEIBHOM, >KUBOTHOW W
IrpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJETOUYHAs CTEHKA, TJIMKOKAJIMKC,
ux @Qyukouu. Ilnasmatudeckas MemOpaHa, €€ cBoWcTBa M (DYHKIUH.
[Mutonnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHoubl Kietku: DIIC,
armapat  [onbmxu, Jsm3ocomel. [loryaBTOHOMHBIE  OpraHOMABI  KJIIETKH:
MUTOXOHAPHUH, MIIACTUBL. [IpoucxoxaeHne MUTOXOHJIPUN U MUIacTUl. Bumabl
wiactua. HemeMOpanHble opraHOMIbI KIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LUEHTPHUOJIU, PECHUYKH, KIYTUKH. DYHKIIMH OPraHOUIO0B KJIETKU. BKiltoueHus.

Anpo — peryasTopHblil HeHTp KieTku. CTpoeHue aipa: saepHast 000JI0UKa,
KAapHOILIa3Ma, XpPOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEUIECTB B KIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammer:  «PacnpeneneHne XHMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU IPUPOIE».

Tabmuupl u cxemsl: «llepuoanueckas TadauMa XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHue Monekysbl BoAbl», «buocuHre3 Oenkay, «CTpOEHHE MOJIEKYJIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucnotel. JJTHK», «Ctpoenue
Monekyinsl AT®», «CrpoeHue 3YKapuOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
IPOKApPUOTUYECKON KIETKM», «CTpoeHue sjapa KIETKH», «YTJIEBOIbDY,
«JIumm ey .

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYJOBAHHME JJIsi MPOBEACHHUS
HAOJIIOICHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENApaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGopatopnas pabotra No 1. «3yueHue KaTaaIUTUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopHas pabota Ne 2. «M3yueHue CTpoeHUs KJIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEpHUil 1OJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpENnapaTax U ux
OIIMCAHHUE».

Tema 4. ’KusHeaessTeIbHOCTh KIETKH.

OOMeH BellecTB, WK METaboIMu3M. AcCUMUIISALUS (TIJIaCTUYECKUIT OOMEH)
U JTUCCUMWISIIUS (SHEPreTUYECKUi 0OMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poijib 3aKOHOB COXpaHEHHs BEIIECTB UM ASHEPrUM B NOHUMAaHUU
MeTaboau3ma.

Tunbr oOmeHa BemiecTB: aBTOTpodHBIM U TeTepoTpodHbiii. Pomb
(epMeHTOB B OOMEHE BEILIECTB U MPEBPALLICHUHN SHEPTUH B KIIETKE.



®orocunte3. CperoBas M TeMmHOBass (¢a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. ODPdexkTuBHOCTL (QoTOoCcHHTE3a. 3HaueHUEe (oTocuHTE3a IS
®KU3HU Ha 3emuie. BnusiHue ycnoBui cpeabl Ha (DOTOCHHTE3 M CHOCOOBI
NOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3Upyrole OakTepuu. 3HAUeHHE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMiie.

DHepreTuueckuil oOMeH B kieTke. PacuiensieHue BEIIeCTB, BBIICICHUE U
AKKyMYJMPOBAHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro oOMeHa.
['mukonms. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHWE, WIIN KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknuu wmatpuuHoro cuHte3za. ['enetnueckas unpopmamus u JHK.
Peanuzauus renernueckoid mHpopmanuu B KieTkKe. ['€eHETHYECKUI KOJ U €ro
cBorictBa. TpaHckpunuuss — wMarpuunbii cuHTe3 PHK. Tpancnsums -—
onocuHTe3 Oenka. Ortanbl TpaHcasuuu. KomupoBanue aMHMHOKHCIOT. Pounb
pubocoM B OMOCHHTE3E OelIKa.

Heknerounsie opmbl xu3HU — BUpYChl. MicTopust oTKpeITHS BUpYcoB (/.
N. NBanoBckuit). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO IIMKJIA BUPYCOB.
Baktepuodaru. bosiesHu pacTteHHil, >KHUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynoaepuuura yenoeka (BUY) — Bo30ynurens CITN da.
OOpaTtHass  TpaHCKpuMIMsi, peBepraza U  uHTerpasza. Ilpodunaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabnuiel u cxembl: «Tumnbsl nutanusy, «Metadbonuzm», « MUTOXOHAPUS,
«OHepreTudeckuii 0oMeny», «Xmoporact», «Potocunres», «Ctpoenue JJHK»,
«CtpoeHue u (QPyHKIHMOHHpOBaHUE reHay, «CuHTe3 Oenkay, «l eHeTnueckuid
Koy, «Bupyce», «bakrepuodarn», «CTpoeHHe M KU3HEHHBIM LIMKJI BHUpYcCa
CII1da, 6akTepuodaray, «Permukanus JTHK.

O06opynoBaHue: MO/JIEJIU-ATTUIUKALIUT «Y 1BOCHHE JJHK 51
TpaHCcKpunuus», «buocunres Oenka», «CTpoeHUE KIETKN», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTounblil UK, WK KU3HEHHBIM LUK KIeTku. MHtepdaza u mMutos.
[Tpoueccol, npoTekaromue B uHTepdaze. Pernnmukanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHIIL.
JIunnouaHeli M TaIOWJIHBIA  XPOMOCOMHbIE  HAaOOphl.  XpOMATHJBL.
[{uTonornyeckue OCHOBBI PAa3MHOXKEHUS W HWHIWBUAYAIBHOIO Pa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Cragun murto3sa. [Iponeccsl, nmpoucxoasmue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Tporpammupyemast rubenb KIETKU — arnomTo3.

®opMbl pa3MHOXEHUSI OpraHU3MOB: Oecrnojioe u ToJioBoe. Buabl
Oecrnojoro  pasMHOXKEHHs: JEJeHHE HaJABOE, IOYKOBAaHHE OJHO- H
MHOT'OKJIETOYHBIX, cnopooOpa3zoBaHue, BETETATUBHOE  Pa3MHOXECHHUE.
M cKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TosioBOE pa3MHOXKEHHE, €r0 OTIMYUS OT OECIOJIOrO0.

Meiio3. Cranuu menosa. [Ipoueccsl, mpoucxoasmme Ha CTaausaX Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuii CMbICT H
3HAYECHUE MEH03a.



["ametorene3 — mpouecc oOpa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TosioBbIE K€NE3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIIETOK — raMeTr (CrepMaTo30u/l, SIMIEKJIeTKa) — CIEepMaTOreHe3 U OBOTCHE3.
Oco0OeHHOCTH CTpPOCHUSI SIUIIEKIETOK W CcrepMaro3ouioB. OIIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHEe3). OMOPHUOHAILHOE pa3BUTHE
(aMOpuorenes). Otanbsl SMOPUOHAIBHOIO PA3BUTHA Y MO3BOHOYHBIX KUBOTHBIX:
npobienue, racTpyisuus, opraHorenes. [loctamOpuonansHoe pazBuTue. TuIbl
MOCTAMOPUOHAIILHOTO Pa3BUTHUA: NPSAMOE, HENpsAMoe (JIMYMHOYHOE). BrusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YpPOJICTBa.

Poct u pa3zButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHMS: CTPOEHHUE
CEMEHHU, CTaJIUH Pa3BUTHS.

JdemoHcTpanuu:

Tabmuubl U cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoiiHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHHil», «BereratnBHOEe pa3MHOXKEHUE
pactenuity, «JleneHue kieTku Oaktepuity, «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMebly, «Kiterounsiii ukny, «Perukanus [JHK», «Mutosy,
«Menos», «IIpsmoe u HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKONTUTAIOIINX
U 4enoBeka», « OCHOBHBIE CTAUU OHTOT'€HE3a.

O6opynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CrepMaTro30u/bl
MJICKOTIMTAIOLIETO», <« SlHIeKneTka Miekonurtamouero», «Kapuokuues B
KJIETKaX KOpEIIKa JIyKa», MarHUTHas MOJIeb-anIuIukamus «Jlenenue KieTkmny,
monens JAHK, Mmozaens Metadaznoit XpoMOCOMBI.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGoparopnas pabdota Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIlIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlaGopatopHas padora No 4. «M3ydeHue CTpoeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenaparax.

Tema 6. HacsieicTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer m 3amaum reHeTtuku. lcropust pas3Butus reHeTukd. Poib
LUTOJIOTMM M 3MOPUOJIOTMU B CTAHOBJIEHWM T€HETUKH. BKiiag poccuilckux u
3apyOeXKHBIX  YYEHBIX B  pa3BUTHE TEHETUKU. METOJbl  T'€HETUKU
(rUOpUIOJIOTUYECKUM,  IUTOTEHETUYECKUH,  MOJICKYJSIPHO-T€HETUUYECKUIN).
OcHOBHbIE TeHETHUECKHE MOHATHUS. [ 'eHeTnuecKkasi CHMBOJIMKA, UCIIOJb3yeMas B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIeIOBaHUsS  TNPU3HAKOB, yCTaHOBIEHHblE [
Mennenem. MoHOrUOpUAHOE CKpeUIMBaHUE. 3aKOH €IMHOO0O0pa3us ruOpHJIOB
nepBoro mnokosieHus. IlpaBuiao AOMUHHUpPOBaHUSA. 3aKOH pacUICIUICHUS
npu3HaKkoB. ['unoresa ynctorsl rameT. [1oHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpunHoe cKpemuBaHue. 3aKOH HE3aBUCUMOTO  HAcjeJI0BaHUs
npu3HakoB. [lUToreHeTHYeCKue OCHOBBI ~ JUTHOPUIAHOTO  CKPEIIMBAHMUSI.
AHanu3upymoliee CKpEIIMBAHUE. Hcnonb3oBaHue AHAJTU3UPYIOIIETO
CKpEUIMBaHUs JUIsl ONPEAEIICHHUs] TEHOTHIIA OCOOM.

CuennieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJeJOBaHMIO TEHOB. HapylieHue cUENeHuss TE€HOB B
pe3yibTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpHsI HACIIEICTBEHHOCTH. | e HeTHYeCKHue KapThl.

['enernka nosia. XpoMOCOMHOE ONPEACIICHUE M0JIa. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorameTHele M reTeporaMmeTHole opraHu3mbl. HacimenoBanue
IPU3HAKOB, CLEIJIEHHBIX C MOJIOM.



N3meHunBocTh.  Buiabl ~ M3MEHYMBOCTH: HEHACJICICTBEHHAsA WU
HacleJACTBeHHass. Poyib  cpeapl B HEHACIEICTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOJIU(PUKAIMOHHON W3MEHUMBOCTU. BapualMOHHBIN psig U
BapuanuoHHass kpuBas. Hopma peakuum npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBolcTBa MOAU(PUKALMOHHON
U3MEHYHUBOCTH.

HacneacTBenHasi, Wi reHOTUNHYECKas, U3MEHYMBOCTh. KomMOuHaTuBHas
U3MEHYMBOCTh. Meil03 W MOJOBOM mpolecc — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTU. MyTallMOHHasT W3MEHYUBOCTh. Kraccudukammss MyTaiuii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa M MNPUYUHBI MYyTalUU.
MyTtarennble (QakTopbl. 3aKOH TOMOJIOTMUECKMX pSIOB B HACIIEICTBEHHON
n3menunsoctu H. . BaBuiiosa.

BresiepHas HacJIeICTBEHHOCTh U N3MEHYUBOCTb.

['enernka uvenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI T€HETUKH
YEeJI0BEeKA: reHeaJIOTUYECKUH, OIM3HEIOBBIN, LIMTOr€HETUYECKU,
OMOXMMUYECKUN, MOJIEKYJIIpHO-reHeTnYecKkuid. COBpEMEHHOE OIpeeIeHHE
TE€HOTHUIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomomipio III[P-ananmn3a. HacmencTBeHnHble 3a00JIcBaHUS YEIIOBEKA: T'CHHEIC
00s1€e3H1, 00JE3HU C HACIIEJCTBEHHOM MPEIpacioioKEHHOCThIO, XPOMOCOMHbBIE
0oneznn. ComaTHUecKME U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBL 370pOBOTO 00pa3a >KU3HU, JTUATHOCTUKH, TPOMUIAKTUKY U JICYEHUS
reHeTH4ecKux Oone3Held. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAHKE. 3HAUEHUE
MEJUIMHCKON TEHETUKH B NPENOTBPALICHUM M JICUEHUH TIE€HETUYECKUX
3a00JIeBaHUI YETIOBEKA.

JdemoHcTpanuu:

[Hoptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl: «MOHOTMOpUIHOE  CKpEIIMBAaHHME M €ro
LUTOI€HETUYECKAST OCHOBA», «3aKOH PACIICIUICHUS M €r0 LIUTOr€HETHYECKas
OCHOBa», «3aKOH YHUCTOTBl TameT», «JlurubpuaHoe  CKpeluBaHUe»,
«IluTonornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpemiuBaHus», «Meito3y,
«B3aumozaencTBue ajuieNbHBIX TE€HOB», «l'€HETHMYeCcKHMe KapThl PaCTECHH,
KUBOTHBIX U 4esoBekay, «['eHeTuka nomna», «3aKOHOMEPHOCTH HaclIeIOBaHUS,
CUEIUIEHHOr0 ¢ TmoJioM», «KapuoTumsl 4YeloBeKa M MKUBOTHBIX», «BuIbI
U3MEHUYMUBOCTIY, «MoaudukannoHHas u3MeHYMBOCThY, «HacnenoBanue pesyc-
(dakropay», «I'eHeTuKa rpynn KpoBuw», « MyTalmoHHasi U3BMEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anuMkauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe pomuHupoBanue», «JluruOpuaHoe ckpeniuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOII M MUKponpenapar «Jpo3zopuna» (Hopma, MyTanuu
(opMBI KPBUIBEB M OKPACKH Tella), repoapuid «I'opox moceBHOM».

JlabGopaTopHblie U NpakTH4YecKue padoThl:

JlaGoparopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpENapaTax».

Jlabopatopnas  padora No 6. «M3yuenne MoaudUKAIUMOHHON
U3MEHUYHUBOCTHU, TOCTPOEHUE BAPUALIMOHHOTO PsAJIa U BAPUALMOHHOW KPUBOW».

JlabopatopHas padota Ne 7. «AHanu3 MyTaluil y Apo30(Hibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckass padora Ne 2. «CocTaBlieHHME U aHAIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.



Ceneknuus Kak HayKa U MPOLECC. 3apOKICHUE CEIEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBuioBa 0 I1EHTpax MNPOUCXOXKACHUS U MHOTooOpazus
KYJBTYPHBIX pacTeHUH. LIeHTpbI MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT,
OpOJIa, IITaMM.

CoBpeMeHHbIE METO/IbI CEeJIEKIIMU. MacCcOBbI U MHAUBUYAIbHBIA OTOOPBI
B CEJICKLIMH PACTEHUM M KUBOTHBIX. OIIEHKA dKCTepbepa. bIM3KOpOACTBEHHOE
cKpeluBaHue — WMHOpuauHr. Yucras nuHus. CKpellMBaHUE YUCTHIX JIMHUU.
I'erepo3uc, unu rubpuHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otpanénnas rubpuauzanmss U e€ ycnexu. VCKyCCTBEHHbId MyTareHe3 |
MOJYyYECHUE MOJMIUVIONAOB. [[OCTHXKEHUSA CENEeKUMU PACTEHHM, MKUBOTHBIX M
MUKPOOPTaHU3MOB.

buorexHonorus Kak orpaciib NPOU3BOJACTBA. | €eHHAs MHXKEHepus. DTalbl
co3ganusi pexkomoOuHantHod JIHK wm Tpancrennbix opranmsmoB. Kierounas
uHkeHepusa. Knerounele  KyJdbTypel. MMHKpPOKIOHAIBHOE  PA3MHOKECHHE
pactennii. KilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJIOTUYECKHE W 3Thyeckue mnpobiembl. MO — reHeTudecku
MOJIU(PUIUPOBAHHBIE OPTaHU3MBI.

JemoHCcTpanuu:

[Toptpers: H. . BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. .
HBaHoOB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl MPOUCXOXKIAEHUS U MHOrooOpaszus
KyJbTYpPHBIX pacTeHui», «llopompl pomamHuxX KHBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuil», «OTtnanéHHas rudpuauzauus», «PaboTel akajeMHka
M. ®. BanoBay, «Ilomummounans», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJbTypbl M KIOHUpOBaHUE», «KOHCTpyMpoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJsDKM IJIOJIOB M KOPHEIUIONOB JUKUX (opMm H
KyJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX0351iCTBEHHbIE PACTEHUS.

JlaGopaTopHblie u NpakTH4YecKue padoThl:

Okckypenst «OCHOBHBIE METOABl M JIOCTHKECHMS CEJIEKIMH PACTEHUN WU
KUBOTHBIX  (Ha  CEJEKUMOHHYIO  CTaHLMIO,  IJIEMEHHYI0  (epmy,
COPTOMCIBITATENBHBI y4acCTOK, B TEIUIMYHOE XO35AUCTBO, J1IA0OpPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIACC

Tema 1. IBoIIOLIHOHHASL 0MOJIOT U,

[IpennocbuiIku BO3HUKHOBEHUSI HBOJIOIMOHHOW TEOPUH. DBOJIOIMOHHAS
Teopus U €€ MecTo B OMOJOruu. BiusiHue 3BOTIOLMOHHON TEOpUH HA pa3BUTHE
OHMOJIOTUU U IPYTHUX HAYK.

CeuzaerenscTBa 3BOMIOLMU. [laneoHTOIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJIEHUS] BUJOB B NAJICOHTOJIOIMYECKOM JIETOMHUCH, IEPEXOJHbIE (POPMBI.
buoreorpapuueckue: cxoAcTBO M paznuuue ¢GayH U (QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA M Pa3iuyusl SMOPHUOHOB pa3HbIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOIMYHBIE,
PYIMMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MYyTEH y BCEX
OpPraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. Ilpennnocbulki BO3HUKHOBEHUS
JapBUHU3MA. J[BMKyIME CHIIBI 3BOJIOUMM BUIOB 1O JlapBHHY (HM30BITOUYHOE



pa3MHOMKEHUE npu OFPaHUYEHHOCTH  PECYpPCOB, HeonpeaeaeHHas
U3MEHUYMBOCTh, 0OpH0a 3a CyIIEeCTBOBAaHUE, €ECTECTBEHHBIN OTOOP).

Cunrtetuueckas Teopus 3Bosonuu (CTI) u e€ 0oCHOBHBIE TTOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUA U 3BOJIIOLIMH.

JBxynue cuiibl ((hakTOpbl) HIBOITIOLMK BUJIOB B IpUpojie. MyTalluOHHbBIN
npouecc 1 KOMOMHATUBHAsT U3MEHYUBOCTh. [lomysiiiMOHHbIE BOJIHBI U Apend
reHoB. M30s1us 1 MUrpanus.

EcrectBenHsblit oTOOp — Hampabistouuid (axkTtop 3Boonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHW3MOB Kak pe3ysbTaT 3BoJitoluu. [Ipumepsl
IpPUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U AHOAJANTALUH.

Bun wu BupooOpasoBanue. Kpurepun Buga. OcHOBHbIE (HOPMBI
BUJ1000pa30oBaHus: reorpaduueckoe, IKOJI0THYECKOE.

MakposBomonus. Dopmbl  3BOIIOUMU:  (PUIIETUYECKAs, TUBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IpoucxoxaeHue oT HEeCMEeIUaTN3UPOBAHHBIX MIPEKOB.
[Iporpeccupyroias cnenuanu3anus. A1anTUBHas paJdaius.
JdemoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiiey,
«3apobIlIN MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 00pbObI 3a
cymectBoBanue», «EcrecTtBeHHbli  oTOOpP»,  «MHOroobpasue  COpTOB
pacTeHHI», «MHoroobpaszue 1opoJ KUBOTHBIX», «ITomysAammny,
«MyTanmoHHasi U3MEHYUBOCTH», «ApoMopdo3b», «Manoananrauun», «O01mas
neresepauus», «JBmwkymme cuibl 3Bomonuny, «Kapra-cxema MapuipyTa
Iy TELIECTBUS 4. JapBuHay, «bopbba 3a CyLIECTBOBAHUEY,
«IIpucnocobneHHocTh Opranu3zMoBy», «l'eorpapuueckoe BUIO0Opa3zOBaHUEY,
«IKOJIOrMYECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPACKH,
Ha0Op TUIOAOB U ceMsH, KoJutekuus «lIpuMepbl 3aUTHBIX NPUCIIOCOOIEHUN Y
KUBOTHBIX», MOJIeSIb « OCHOBHbBIE HAMPABIICHUS 3BOJIIOLUNY, O0BEMHASA MOJIETH
«CTpOoeHHE TOIOBHOIO MO3Ta IO3BOHOYHBIX Y.

buoreorpaguueckass kapra mupa, KoymeKuus «POpMbl COXPaHHOCTH
UCKOIIAEMbIX JKUBOTHBIX M pacTeHui», Mozenb ammiukauus «llepexpéct
XpOMOCOM», BJaXHble npenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu (OpMbl KPbUILEB U
OKpAacKH Tena).

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGopartopnas padora Ne 1. «CpaBHeHHE BUAOB MO MOP(POJIOrHIECKOMY
KPUTEPHIO.

JlaGoparopnas pabdota Ne 2. «Onucanue npucrnocoO0JIeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE )KU3HHM Ha 3em.Ie.

JloHay4dHbIE NpPENCTABIEHUSA O 3apOKACHUM KW3HU. HaydHble rumoress
BO3HMKHOBEHUS >KM3HM Ha 3emJje: aOuoreHe3 W MaHCHepMUs. XHUMHYECKas
3BONIOLMSA. AOUOTEHHBI CUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOM HBomounu. HavanbHble
stanbel Ouonorundeckoil s3pomouuu. ['mnoresa PHK-mmpa. PopmupoBanue
MEMOpPaHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKU U UX
sBotOLMs. POPMUPOBAHUE OCHOBHBIX I'PYIMI KUBBIX OPraHU3MOB.



Pazeutne xun3Hu Ha 3emuie 1o spam u nepuoaam. Karapxei. Apxeuckas u
nporepo3oiickas apbl. llaneo3olickas spa u €€ mepuoAbl: KEMOPHUIICKHIA,
OPJOBHKCKHH, CUIlyPUNHCKHH, ICBOHCKHH, KAMCHHOYTOJIbHBIN, IICPMCKHU.

Me3o3oiickast 9pa 1 €€ MeprOJIbI: TPUACOBBIMH, FOPCKUI, MEITOBO.

KaifHo30lickass »pa M €€ mnepuoiAbl: MaJeOreHOBbI, HEOIrE€HOBBI,
AHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTa 1 reoJIorH4ecKux npoueccoB. OCHOBHBIE 3TaIlbl
SBOJIIOLIMU PACTUTEIBHOTO U XKMBOTHOTO MHpa. ApomMop(}o3bl Yy pacTeHUid U
XKUBOTHBIX. [losIBlIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHM4eCKOro MHpa Kak oTpaxeHue 3Boitouud. OCHOBHbIE
CUCTEMATUYECKUE IPYIITbI OPraHU3MOB.

OBoJIIOLMA ~ 4YeJNOBeKa.  AHTpPONOJIOTMS ~ Kak  Hayka.  Pa3Butume
NOPEACTAaBICHUA O  TPOUCXOXKIEHUU  ueJoBeKa. MeTonapl  U3y4YeHHs
aHTporiorese3a. (CxoacrBa W pa3iauuMs  4YeJIOBEKAa UM HKMBOTHBIX.
CucreMaTnyecKoe MoJIOKEHUE YeJIOBEKa.

JBmxymue  cwibl  (dakTopel)  aHTponoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M €CTECTBEHHbIM 0TOOp. OOmiecTBeHHBI 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYIUH TpyJa, MbILUICHHUE, PEYb.

OcCHOBHBIE CTaJMMd W BETBH SBOJIOLMM YEJIOBEKAa: aBCTPAJOINUTEKH,
Yenosek ymensiii, YenoBek mnpsMoxoasuuid, YeloBeK HEaHAEPTAIbCKUM,
UYenosek pasymHbiil. Haxonkn MCKOMaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHMS,
00J1aCTh pacnpOCTPaHEHHs], 00BEM IOJIOBHOIO MO3ra, 00pa3 *U3HH, OPYIUsl.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpasmiickasi), HErpo-aBCTpajiouJiHasl (PKBAaTOpUabHAs), MOHTOJIOW THAS
(a3maTcko-amepukaHckas). UYepTbl NPUCIOCOOJIEHHOCTH — MpPEACTaBUTENEH
YeJIOBEYECKHUX pac K yCJIOBUSAM CyLIECTBOBaHUSA. ENMHCTBO yeloBEUYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpersr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Mwuiep, 1. Opu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «Bo3saukHoBeHne COIHEYHOM CHUCTEMED», «Pa3Butne
OpraHu4eckoro mwupa», «PacturenpHas kieTka», <«KuBOTHas KIETKay,
«IIpokapuornueckas kieTka», « COBpeMEHHAasl CUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHHUS YEJIOBEKAa M YE€JIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa NaJCOHTOJOIMYECKUX HAXOJOK IPEIKOB
COBPEMEHHOTO YeJOBEKay, «JlpeBHelme aoan», «pesaue moan», «llepbie
COBPEMEHHBIE JII0IN», «YemoBeyecKkue paco».

O6GopynoBanue: wmymsiku — «lIpoucxoxaenue  yenoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOIa, HEaHAepTalblla, KPOMaHbOHIIA), CIACHKH WU
U300paKEHU KaMEHHBIX OpYAH NEepBOOBITHOrO 4YesioBeKa (KaMHU-YOIIIEpPHI,
pyomia, ckpebia), reoxpoHojoruyeckass TaOiauna, KoJuleKius «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpakTU4YecKue padoThl:

[Tpaktnueckas padora Ne 1. «M3yueHne uckonaeMbIX OCTaTKOB PACTEHHIA
Y )KMBOTHBIX B KOJUIEKIUSIX).

DKCKypcust «DBOJIIOIUS OPTaHUYECKOTO Mupa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHbIN WM KPA€BEAUECKUI My3€eil).

Tema 3. OpranusMsbl 4 OKpy:KawINas cpeaa.

OKoyoruss Kak Hayka. 3aJadd M pasfensl  JKoJIoruu. Mertonasl
9KOJIOTUYECKUX UCCIEI0BAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpeabl oOUTaHUSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3AYIIIHAs, TIOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonornyeckue ¢akropsl. Kiaccuukanus 3K0JI0rMUECKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKHE M aHTPOINOreHHbIe. J[efCTBUE HSKOJIOTMYECKUX
(haKTOpOB Ha OPTaHU3MBL.

AOuoTnyeckue (hakTopsI: CBET, TeMIeparypa, BJIAKHOCTB.
doronepuoausm. IlpucrnocobsieHns opraHu3MOB K ACHCTBUIO aOMOTHYECKHUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  ¢akropsl. Buasl  OMOTHYECKHMX  B3aUMOJEHUCTBHIL:
KOHKYpPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapazutusm,
KOOMEepalusi, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO).
AMeEHcanu3M, HeUTpanu3M. 3HaueHUE OHOTUYECKUX B3aUMOJCHCTBUM st
CYILIECTBOBAHMS OPIraHU3MOB B IIPUPOJHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MONyssiiui. (OCHOBHBIE IOKA3aTENH
NOMYJISIUMU: YUCJIEHHOCTh, IUIOTHOCTb, POXKJIa€MOCTb, CMEPTHOCTh, IMPHUPOCT,
murpanus. J{mHaMyKa 4uCI€HHOCTH MOMYJISIUU U €€ peryJsius.

JdemoHcTpanum:

[Toptpetsl: A. I'ymOonbar, K. @. Pynbe, O. ['ekkelns.

Tabnuupl n cxemsl: kapta «IIpupoansie 30Hb1 3eMian», «Cpelibl 0OUTaHUS
opranusMoBy», «®oronepuoansm», «llomynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJsIUMU UH(DY30puu-Ty Ppenbkny, «Ilumiessie nenm».

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGopatopnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTaHUS.

JlaGopatopnas pabora No 4. «BnussHue cBeTa Ha pPOCT U pa3BUTHUE
YEPEHKOB KOJIEyCay.

[Tpaktuueckas padbora Ne 2. «Iloacu€r MIOTHOCTH MOMYJIALMA Pa3HbIX
BHJIOB PACTCHUI».

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo011ecTBO Opranu3MoB — O0uoreH03. CTPYKTYyphl OMOLIEHO3a: BUIOBAs,
NPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Bunabl-momuHantel. CBs3U B
OHOLIEHO3E.

Dxosioruyeckue cucrtembl (dkocuctembl). I[lonsatue o0 sKocucTeMe U
ounoreoneHoze. MOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopoT BellecTB M MOTOK 3HEPruud B
skocucteme. Tpoduueckue (MUILEBLIE) YPOBHU IKOCUCTEMBI. [IuilieBbIe 1Ienu 1
cetd. OCHOBHBIE IOKa3aTeld JKOCUCTEMBI: OHOMacca, MPOAYKIHS.
DKOJIOTUYECKHE MUPAMUJIBI: MPOIYKLIMHU, YUCICHHOCTH, OMomacchl. CBoiicTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETYJIALNS, pa3BuTHe. CyKUeccus.

[IpuponHble DKOCHCTEMBI. OKOCHUCTEMBI 03€p M peK. OKOCHCTEMA
XBOMHOTO WJIM HIIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE 3KOCHCTEMBL. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpPO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpaszue kak (akrtop ycroiumBocTH 3K0cucTeM. CoxpaHeHue
OMOJIOTMYECKOro pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocgepe. ['panunibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemiectBo u ero pyHkiuu. OcobeHHocTH Ouochephl Kak
JI00aJIbHOM 3KOCUCTEMBI. Jl[MHaAMUYecKoe paBHOBECHE M OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopotsl BemectB © OHMOT€OXMMHUYECKHME LHUKIBI 3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOreHHbIE H3MEHEHUS B
ouocdepe. 'modaibHBIE IKOJIOTHYECKUE TPOOTIEMBI.

CocyiiecTBOBaHHE MPUPOBI u YEJIOBEUECTBA. CoxpaHneHnue
Ouopa3zHooOpa3usi Kak  OCHOBa  yctoWumBocTH  Ouocdepsl. OcHoBa
pPAlMOHAIIBHOTO YNPAaBJIEHUS NPUPOAHBIMH PECYpCaMU M UX HCIOJIb30BaHUE.
JlocTrkeHrs OMOJIOTMHU U OXpaHA MPUPOIBI.

JdemoHcTpanum:

[Toptpersr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupl u cxemsl: «Ilumesbie nenu», «bUONEHO3: COCTAaB U CTPYKTYpay,
«IIpuponubie cooOmecTBa», «llenu nutanus», «IKOIOrMUECKass MHUPAMUJIAN,
«buochepa u  yenmoBek», «IKOCHUCTEMA IIMPOKOJUCTBEHHOIO  JIECay,
«JKocucTemMa XBOWHOro Jieca», «buoleH03 BoAOEMa», «ATPOLEHO3,
«IIpumepHBIE aHTPOINIOTEHHBIE BO3JAEHCTBUS Ha MNPUPOAY», «BaxkHeimne
MCTOYHMKH 3arpsi3HEHUs BO3JyXa M I'PYHTOBBIX BOJ», «llouBa — BakHeillas
cocraBisitonfasi Ouocdepb», «Pakropbl Jerpagaudd mouB», «llapHUKOBBII
adpdexry, «DakTopsl pagMOAKTUBHOTO 3arpsisHeHUss Ouocdepn», «OOas
CTpyKTypa Ouochepo», «Pacnpocrpanenue xu3Hu B 6mocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOIEH.

O6opynoBanue: Mojeb-anIuIMKauus « TunuyHeie OMOLIEHO3bI», TepOapHil
«PactutenbHble  cooOmiecTBa», Koulekuuu — «buornenos», «Bpeautenu
BOXHEUIINX CEJIbCKOXO3SIICTBEHHBIX KYJBTYp», TrepOapud M  KOJUIEKLHU
pacTeHUN M >KMBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM SKOJOTMYECKUM Tpyriam
onHoro Buaa, Kpacnas xuura Poccuiickoit ®enepanuu, wu3o0paxeHus
OXpaHsEMbIX BUJIOB PACTEHUH U )KMBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLI I10
BHUOJOI'MN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHHMA

Cornacio ®I'OC COOQ, ycraHaBnuBalTCs TpeOOBaHUA K pe3yJibTaTaM
OCBOEHHUS OOYydYarOUIMMHUCS MpPOrpaMM CpeAHEro ooOImero oOpa3oBaHUSA:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATDBI

B cTpykType JTUUHOCTHBIX pe3yJbTaTOB OCBOEHUS MpeameTa «buoiaorus»
BBIJICJICHBl  CJICAYIONIME  COCTABJISIONIME:  OCO3HAHHE  OOYYalOIIMMUCS
POCCHICKON Tpa)XJaHCKOM HUIAECHTHUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITENIbBHOCTU M CaMOONPEACIICHUIO, HAIMYUE MOTHUBAIIMM K OOYYEHUIO
OMOJIOTHH, 1[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHUIN JTUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJAUIUN  pa3BUTHUS
OMOJIOTMYECKOTO0  3HAHUS, TOTOBHOCTb U  CHOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBaThCS B CBOEH  JIEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, MPUCYIIUMHU CHCTEME OHOJIOTMYECKOro 0oOpa3oBaHUs, HATUUYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThb LE€JIW U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3ybTaThl OCBOCHUS MpeameTa «bHoIorusy JOCTUTaOTCs
B €JIMHCTBE Y4YE€OHOW M BOCHUTATEIBLHOW JEATEIBHOCTM B COOTBETCTBUM C
TPAAUIMOHHBIMUA  POCCUUCKUMU  COLUUOKYJbTYPHBIMU, HCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MpPaBUIaAMU U
HOpMaMU TIOBEJIGHUSI U  CIIOCOOCTBYIOT  MpOIECCaM  CaMOMO3HaHMS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHUS, Pa3BUTHSI BHYTPEHHEH MO3UIIMU JTUYHOCTH,
NaTpuOTU3Ma, YBAXEHUS K 3aKOHY M MPABOMOPSJKY, YEJIOBEKYy TpyJa H
CTaplieMy T[OKOJICHUIO, B3aUMHOIO YBaXKCHUS, OEPEKHOr0 OTHOUIEHUS K
KyJbTYPHOMY HACIEIUI0 U TpagulusM MHOTOHAIMOHAJIBLHOIO Hapoja
Poccniickont @enepannu, Npupoie U OKPYKAIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI YydeOHOro mnpeamera «buomorus»
JOJDKHBl ~ OTpa)kaTb  TOTOBHOCTH U CIIOCOOHOCTH  OOYy4YaroIIUXcCs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH TMO3ULMEN JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHUIA,
COOTBETCTBYIOIIMX TPAJUIHUOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa,
pacliMpeHrue >KM3HEHHOTO OIbITa M OMbITa JCATEILHOCTH B MpoOIEcce
peanu3aluu OCHOBHBIX HAMpPaBJICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaaHCKOro BOCIMTAHMS

chOPMUPOBAHHOCTh  TPAKIAHCKOM  TMO3MUIIMU  OOydarmierocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUUCKOTO O0IIECTRA;

OCO3HAHHME CBOUX KOHCTUTYILMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENbHOCTU IMPU CO3JaHUU
y4€OHBIX MMPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMIOJIHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMNPENESATh COOCTBEHHYIO MO3UIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSATH €€;



YMEHUE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIOAEH C Pa3HBIMU YOSXKICHUSIMHU, KYJIbTYPHBIMU LEHHOCTSIMU
Y COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHbIX, MO3HABATEJbHbIX W HCCIEN0BATEIbCKUX 3a/lay, YBAXKUTEIbHOTO
OTHOLIEHUSI K MHEHMIO OINIOHEHTOB NpPH OOCYXJIEHHWU CIIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COICPHKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTpHOTHUYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpak JaHCKOMU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HapoOJjy, UyBCTBa OTBETCTBEHHOCTH IEpEN
PonuHol, ropmocty 3a cBoW KpaH, CBOWO PoauHy, CBOM fA3BIK U KYyJbTYpY,
IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 U MaMSITHUKAM
OpUPOABI, JOCTHKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJIEHHUE U
pa3BUTHE OHMOJOTMHU, MOHUMAHUS 3HAYEHUS OMOJIOTMH B TMO3HAHWU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIy)X€HHUIO U 3ammure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX LIECHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYalMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOLUEHHWE K CBOMM pOJMTEINSM, CO3/JaHHMIO0 CEMbHM Ha
OCHOBE OCO3HAHHOI'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusaMu HaposoB Poccuu;

4) 3¢cTeTH4EeCKOro BOCIIMTAHMS

ACTETUYECKOE OTHOUIEHUE K MHpPY, BKJIOUasl 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIECHUMH;

NOHUMAaHUE HMOLIMOHAJIBLHOTO BO3JEHUCTBUSI JKUBOW MPUPOJBI MU €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B PAa3HBIX BHJAX MCKYCCTBA, CTPEMJICHUE
IPOSBIIATH KAYECTBA TBOPUYECKOW JTUUHOCTH;

5) puznyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIAr MOy YHsl:

NOHMMAaHWE U peanu3alus 37A0pOBOro W 0Oe30macHoro odpasza >KHU3HU
(3m0poBOo€  mMHUTaHWE, COOJIOJEHUWE TUTMEHHMYECKMX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, peryjsipHas Quznueckas
AKTUBHOCTbH), O€pPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIUIECHHS K
cOOCTBEHHOMY (PU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMAaHUE LEHHOCTU TMpPaBUJ HHJIMBHIYAJIbHOTO U KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CHUTYyalMsX, YTPOXKAIOIIMX 3J0POBBI0 M KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEJICTBMM W  HENPUATUS  BPEIHBIX  IPHUBBIUEK
(ynoTtpeOieHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEpCTBa, TPYAOIIO0HE;



FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW U COLMAIbHOMU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHULMUPOBATh, IJIaHUPOBATH u
CaMOCTOSATEIbHO BBIMOJHATH TAKYIO 1€ATE€IbHOCTD;

UHTEpPEC K pa3auuyHbiM cepaMm npodecCUOHANbHOW JIeATEIbHOCTH,
YMEHHUE COBEPILIATH OCO3HAHHBIN BBIOOp Oyayuieil npodeccun U peanru30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPa30BAaHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3K0JI0rN4eCKOr0 BOCIIUTAHMS S

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLECTBOBAaHNUS;

NOBBIILIEHUE YPOBHS 3KOJOTMYECKON KyJNbTYphl: HPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB W OLEHKA KX BO3MOXHBIX MOCIEICTBUMA IS
OKpYXKaroUen Cpebl;

OCO3HaHMUE rI00aJbHOT0 XapaKTepa FKOJIOTHYECKUX MPOOJIEM M MyTed uX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BAaTh MPUOOPETAEMbIE MPU H3YYEHHH OHOJIOTHU
3HaHMSI W YMEHMSI TpPU PEUICHUH MpPOOJIEM, CBS3aHHBIX C PALMOHAIBHBIM
NPUPOJIONOJIB30BaHUEM  (COOJIIOICHUE TpaBWUJ  TMOBEJAEHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE DPABHOBECUS B JKOCHCTEMAaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE JACHUCTBHUM, NPHUHOCIIIMX BPEA OKPYKAIOLIEH
IPUPOAHON CpeJie, YMEHHUE MPOrHO3UPOBATH HEOIArONPUSITHBIE 3KOJIOTHUECKHUE
NOCJIEICTBUA NMPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBpAIIATh UX;

HaJIM4YME Pa3BUTOTO  HSKOJOTMYECKOTO  MBILUICHHS, 3KOJIOTMYECKOU
KyJbTYpbI, OIbITa AESATEIBHOCTH 3KOJOTMYECKOW HANPaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMM B IMO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COILMAIIBHOM
IPAKTUKE, TOTOBHOCTM K YYacTHUIO B THPAKTUYECKON  JIE€ATEIBbHOCTH
AKOJIOTMYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JINAJIore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUDE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M YMTATENBCKOW KYJIBTYPbl KaK CPEJICTBA
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUSI MUPA;

NOHMMaHHe crnenu@ukr OUOJOTUM KaK HAayKd, OCO3HaHWUS €€ poju B
(bOpMHpPOBAaHMHU PALMOHAIBHOTO HAYYHOTO MBILIIEHUS, CO3JaHUH LIETOCTHOIO
IIPEICTaBICHUs 00 OKpPYXaloleM MUPE KaK O €AMHCTBE MPHUPOAbI, YEJIIOBEKA U
oO11ecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM M pelIeHuH Tpodsiem
COXpaHEHUs1 MPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJIsI COBPEMEHHOM LIUBUIIU3ALINHN:
o0ecrieyeHuss HOBOIO YPOBHSI Pa3BUTHUSl MEIMLMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelaTh PECypCHble MPOOJIEMbl  Pa3BUTHS
YeJIOBEYECTBA, MOKCKA MyTe BBIX0OJA U3 TJI00AIBHBIX AKOJIOTHYECKUX MPOOIEM
U obOecrieyeHHs] Tnepexofa K YCTOWYMBOMY Pa3BUTHIO, PALlMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJOTMYECKHX 3HAHUU B LEJAX
NOBBIILIEHUS OOWIEH KYJbTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak



COCTaBHOM  4YacTH  (PYHKUMOHAJIBHOW  TPAMOTHOCTH  OOyYaroluxcs,
dbopmupyemoil npu U3y4eHur OUOJIOTUY;

NOHMMAHWE  CYIIHOCTH  METOJOB  TIO3HAHMS, UCIOJB3YEMbIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HMCIOJIb30BATh MOJy4aeMble 3HAHUS IS
aHanu3a U O0BSCHEHUS SIBIICHUI OKPY’KAIOIIEro MUpPa U MPOUCXOSAIINX B HEM
W3MEHEHUM, yMEHHUE JieraTh 0OOOCHOBAHHbBIC 3aKJIOUCHHUS HAa OCHOBE HAYUYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HUCIIOIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus MpoOJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAy4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO ICATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o0Opa30BaHMIO, K aKTUBHOMY IOJYUYEHHIO HOBBIX 3HAHHMU MO OWOJOTHU B
COOTBETCTBHHM C >KU3HCHHBIMU MOTPEOHOCTIMHU.

METANNPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie  pe3yJibTaTbl  OCBOCHHSI ~ Yy4eOHOro  MpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBIE IS (DOPMUPOBAHHS MHUPOBO33PCHUS
o0yyarommxcst  MEXKAUCIHUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIEHAYYHBIC
MOHSATHUS, OTPAKAIOUIUE IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpA U CHEHU(PUKY
METOJI0OB TIO3HAHMS, HCIOIb3YEMbIX B €CTECTBEHHBIX HaykaxX (BEIlECTBO,
DHEprus, SBJICHHE, TPOIECC, CUCTEMa, HAy4YHBIA (aKT, MPUHIIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHUE, HAONIOEHUE, U3MEpEHHE,
SKCIEPUMEHT U JPYruX),  YHHUBEpCaJdbHble  y4yeOHbIE  JCHCTBHS
(mo3HaBaTelbHblE, KOMMYHHKATUBHBIE, PETYJISTUBHBIC), OOECIECUUBAIOIINE
dbopmupoBanre (PYHKITMOHATILHONH TPAMOTHOCTH M COIMAIBHOW KOMIICTCHITHH
00yyarommxcsi, CIOCOOHOCTh OOYYalOIIMXCSl  HCMOJb30BaTh  OCBOCHHBIC
MEXKIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIBHON M COLUAIBHOMN MPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIEeTO
00pa30BaHUsI TOJKHBI OTPAXkKaTh:

OBjajeHne  YHUBEPCAJIbHBIMH  Y4eOHbBIMH  NO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHUYeCKHE TeHCTBHSA:

CaMOCTOATENbHO  (opMyNIHpOBaTH ®  aKTyaJIU3UpoBaTh MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, CWHTE3a, CpaBHEHWs, Kiaccudukaiuu, 0O0O0OIICHUS), PACKPHIBATH
CMBICIT OMOJIOTMUECKNX TOHSATUH (BBIICTATH WX XapaKTepHBIC TMPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpEeNeNATh 1LeNIM JEATeNbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTHb PE3yJbTaThl JEATEIBHOCTA C IOCTABICHHBIMU
LETISIMU;

WCIIOJIb30BaTh OHMOJOTUYECKUE TIOHATHUS Uil OOBSICHEHUS (HAKTOB H
SIBJICHUM KUBOU IIPUPOJBIL;

CTPOUTH JIOTUYECKHE PACCYXKJCHUS (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO
AHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



OPUMEHATh  CXEMHO-MOJICNbHBIE  CPEJACTBAa NS NPEJACTaBJICHUSA
CYIIIECTBEHHBIX CBSI3€H M OTHONICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX,
a TakkKe TMPOTUBOPEYMH PA3HOTO pPOJA, BBIABICHHBIX B  PA3IUYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh TUIaH PEHICHHS TPOOJIEMBI C YIETOM aHAIN3a UMEIOITUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yNIbTATOB IEJSIM, OLIEHUBATh PUCKH MOCIIEICTBUH IEITEIbHOCTH;

KOOPAMHUPOBATh W BBIMONHATH pPabOTy B YCIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEILCKUE TeHCTBUSA:

BJa/JIeTh  HaBBIKAMU  y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
NEATeNIbHOCTH, HaBbIKAMM  paspelieHuss 1poOJjeM, CIOCOOHOCThIO U
TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOWCKY METO/OB PELICHHS MPaKTHYECKUX
3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHNUS;

UCTIONb30BaTh PA3IMYHBIC BHJIBI JEATEIHHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTaIy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B y4EeOHBIX
CUTYyaIUsX, B TOM YUCJIE NP CO3JaHIH YICOHBIX U COIIUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyuYHBIA  THUN  MBINUICHHS,  BIAJCTh  HAYYHOH
TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHITHSIMHA U METOJIaMHU;

CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 0Opa3oBaTEIbHOU
JEeSITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIE CBSI3W U aKTyaJlH3UpOBaTh 3ajaady,
BBIJIBUTATh TUTNIOTE3Y €€ peIIeHUs], HaXOIUTh apryMEHTHI JJIsl JI0Ka3aTeIbCTBa
CBOMX YTBEPKICHUH, 3a7]aBaTh MapaMETPhbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJAE pEIICHUs 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OTIBIT,

OCYIIECTBIISITH IEJICHANIPABICHHBIN MOUCK MEepeHOca CPEJICTB U CIOCOO0B
JeHcTBUS B MPO(ECCUOHAIBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUA B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTh
KU3ZHEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE U/ICH, TIPEJIaraTh OPUTHHAIBHBIC MTOAXO0/IbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX WHPopMammu (TEKCTe
y4eOHOro MOcOoOMs, HAay4YHO-NOMYJSPHOW JHUTepaTrype, OHOJIOTHMYECKUX
CIIOBapsiX M CHPaBOYHHKAX, KOMIBIOTEPHBIX Oa3ax naHHBIX, B HHTepHerte),
aHAJIM3UPOBaTh WH(OOPMAILIMIO PA3NUYHBIX BHAOB W (OPM TMPEICTABICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopMyIMpOBaThH 3aMPOCH U TPUMEHATH Pa3IMYHbIC METOABI IPH MOUCKE U
oTOope Ouojoruuecko uHQPOpMaIMu, HEOOXOAUMOU Jisl  BBIIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KUCIOJB30BAHUA MHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTUBHOTO HCIOJIb30BAHUSA
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOATENIbHO ~ BBIOMpAaTh ONTUMAJBHYIO (OpPMY MPEACTABICHUS
ouonornyecko uHpopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOIULBI,
PUCYHKH U APYToe);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KayecTBE CpEJICTBA HOpH padore ¢
ouosnornyecko uHGOpMaIMeil: NPUMEHSATh XHUMHYECKUE, (PU3HYECKHE W
MaTEeMaTUYECKHUE 3HAKU M CUMBOJIbI, (POpMYIibl, a0OpeBUaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEACTBA
HarJIsIHOCTH;

BJAJ€Th  HaBbIKAMU  pAClO3HABaHUS M 3alIUThl  MHGOpPMALNH,
UH(OPMAIMOHHON 0€30MaCHOCTH JINYHOCTH.

OBiageHne yHMBepPCAIbHBIMA KOMMYHUKATHBHBIMH 1eiCTBUSIMH

1) oO1ienme:

OCYLIECTBJISAITh KOMMYHHUKAllMM BO BCeX cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JIMAJOre€ WJM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbl
(yMeHHe 3aJaBaTb BOINPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS MPEJIaraeMou 3a7jaui, yYUThIBaTh UHTEPECHI U COTJACOBAHHOCTD
NO3ULUN JPYTUX YYACTHUKOB JUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBa OOIIECHMS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(JIUKTHBIX CUTYallHil,
YMETh CMATYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIEHHS M B3aUMOJICHCTBHSI, IOHUMATh
HAMEpPEeHUsl JApYruX JIOJEH, TMpOSBIATh YBAaXUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C UCIOJb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeSITEJIbHOCTD:

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAUBUAYAJIbHOM pabOThl NpH  pEIIeHUH OHOJIOTMYECKOW  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOTUMOCTh IIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICUCTBUS NPU PELICHUHN YYEOHOU 3a/1a4u;

BbIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JEHCTBUU C Yy4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJOro YjeHa KOJUIEKTHBA;

OpPUHUMATh eI COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJAMHUPOBATh ACHUCTBUSA MO €€ NOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacupenensaTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M Ka)KJOr0 y4YaCTHMKAa KOMAaHJIbl B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKThI, OLEHUBATh HAEH C MO3ULUUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B Pa3IU4HbIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh HHULIMATUBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBISBICHMS MPOOJEM M UX
pElIeHMs B )KU3HEHHBIX U YYEOHbIX CUTYalUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHMM LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEUCTBUSIX U IMOCTYIKAaX MO OTHOIIEHUIO K )KMBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;



CaMOCTOATENIbHO  OCYIIECTBJIATh  IMO3HABATENIbBHYIO  JI€ATEIbHOCTD,
BBISIBJISITh NPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJla4d B
00pa30oBaTENbHOMN AESITENIBHOCTH U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pelIeHust MNpoOJeMbl €  Y4YETOM
UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKd ~ y4eOHOro NpeiMeTa Ha  OCHOBE  JIMYHBIX
PEATIOYTECHUM;

Jienatb ~ OCO3HAHHBIM  BbIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U IMPOSIBICHUIO LIMPOKOW IPYAUIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO IMOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CHTYalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJ€Th HaBbIKAMHU [03HABaTENbHOM pedJeKCHud KaK OCO3HaHHUS
COBEPILAEMbIX JIEUCTBUI W MBICIUTEIbHBIX IPOIECCOB, MX PE3YyJbTaTOB M
OCHOBaHM1, UCIOJIB30BATh NMPUEMBI pedIeKCHH ISl OLIEHKA CUTYallluH, BEIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBAaThb PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO UX
CHUKEHUIO;

OPUHUMAaTh MOTHBBI W apryMEHThl JIPYTMX MpPU aHAJIU3€ pPE3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, IOHMMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JIPYTMX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYrUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[Ipenmetnsie pe3ynbraThl ocBoeHHs mporpammbl COO mo O6uonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crhenupuyeckue sl ydeOHOro mpeameTa
«buonorus» HayuyHble 3HAHHS, YMEHUS M CIOCOOBI NEHCTBHII MO OCBOEHHIO,
UHTEpIpeTallud M MpeoOpa3oBaHUIO 3HAHWM, BHABI JCSATEIBHOCTH IO
NOJIyYEHHIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHUI B Pa3IUYHBIX YUYEOHBIX
CUTyallMsIX, a TAaKXE B pEaJbHBbIX >XWU3HEHHBIX CHUTYyalUsX, CBS3AHHBIX C
ouosnorueil. B nmporpamMme npeamMeTHbIE Pe3ysbTaThl MPEICTABIEHBI M0 FOAAM
0o0yueHwus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOT0 npeaMera «buonorus» ¢ 10
KJlacce IOJKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE M pOJM OHOJOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHHCKMX M 3apyOeXHBIX YyUEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTHH,
(YHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKa JIsl PEIICHUS KU3HEHHBIX 3a71a4;



YMEHUE PACKpBIBATh COAEP)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabojgu3M (0OOMEH BEHIECTB U MPEeBpalllCHUE
SHEPruu), romeocra3 (camoperyssiuus), YpPOBHEBas OpraHu3ainus >KHBBIX
CHUCTEM, CaMOBOCIPOU3BEACHUE (penipoykuus), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE H3/1araTb OHOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJISIpHOW Ouosnoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenust (0 HeHTpax MHOrooOpas3usi u
IPOUCXOXKJIEHU KyJbTypHbIX pactenuid H. WM. BasuwioBa), omnpenensrsb
IPaHUILIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIaJE€Th METOJaMU HAYYHOI'O MTO3HAHUS B OMOJIOTMU: HAOII0ACHUE
Y ONKMCAHME KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHU3alMsl U MPOBEJCHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BbIABICHUE
3aBUCUMOCTH MEXJy HCCIEAYEMbIMU BEJIIMYMHAMU, OOBSICHEHUE MOJYYEHHBIX
pe3yibTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUI U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE TPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
IpoLIECCOB: OOMEHA BELIECTB U MPEBPALLEHUS SHEPTUU B KIIETKE, (POTOCUHTE3A,
IUIACTHYECKOTO0 M 3HEPreTUYecKOro oOMeHa, XEMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHMS, HHJIWBHUAYaJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHSATH MOIYYEHHbIE 3HAHUS ISl OOBACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U ABJIEHUH, JUIsl IPUHATHS IPAKTUUECKUX PELIEHUH B IOBCEIHEBHOM
XKU3HU C LEJIbI0 oOecredeHus: 0e30MaCHOCTU CBOEro 3J0pPOBbSI U 3/10POBbS
OKpY’KalOIIUX JIIOJEH, COOJIOJIEHHs HOPM TIPAMOTHOTO TOBEJIEHUS B
OKpY>Karollel MpUpogHON cpejie, TOHUMMaHUEe HEOOXOAUMOCTH UCTOIb30BAHUS
JOCTH)KEHU COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTMU ISl PALlMOHAJIBHOTO
IPUPOAOIIOIb30BAHUS;

YMEHHUE pelIaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJaud Ha MOHO- U
JUTHOPUAHOE CKPELIMBAHKME, CLEIJIEHHOE HAclIeJOBAaHUE, COCTABIISTH CXEMBbI
MOHOTMOPHUIHOTO CKPELMBAHUS JIJIsl TPEACKA3aHMs HACJIEIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH Ja00OpPATOPHbIE U MPAKTHYECKHE PabOThl, COOII0IaTh
npaBuiia rpu padboTte ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHUYECKM OLICHUBaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJEpkKAHUS, BKIIOUYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HUCTOYHHUKOB (CpeACTBa MAaccOBOM HMH(POpPMALMM, HAay4YHO-
NOMYJISIPHbIE MAaTEepUasbl), STUYECKUE ACIIEKThl COBPEMEHHBIX MCCIEAOBAHUI B
OHOJI0TUH, MEAUIIMHE, ONOTEXHOJIOTUU;

YMEHHUE CO37aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTOo npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ U POJIM OHOJOTHMM B CHUCTEME
HAyYHOI'O 3HAHUSA ECTECTBEHHbIX HAayK, B (OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
pOCCUMCKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OHOJIOTHH,
(yHKUIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA JIJIsl PELICHUS )KU3HEHHBIX 3a]1a4;



YMEHHE PaCKpBIBaTh COJEpKaHNE OMOJOTHYECKMX TEPMUHOB U MOHSITHIA:
BUJI, TMOMyJsilMs, TeHOMOHJ, OBOJIONMS, JBIXKYIIHE CUIbl ((haKTOphI)
ABOJIIOIINH, MPUCIIOCOOJIEHHOCTh OpraHu3MOB, BUJ1000pa30BaHue,
AKOJIOTHYECKHE (DAKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
LENU MUTAHUs, YKOJIOTUYeCcKas MupaMuaa, OuoreoreHos3, ouocdepa;

yMEHHE H3JIaraTh OWOJIOTMYECKHWE TeopuHu (IBOJIIONMOHHA Teopus Y.
JlapBuHaA, CHHTETHMYECKass TEOpHUs DBOJIOLMH), 3aKOHbI U 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoacrtsa K. M. Bapa, uepenoBanus riaBHbIX HaNpaBJICHUA U
nyted sBomtonnu A. H. CeBepiioBa, yuenusi o 6uocdepe B. M. Bepuanckoro),
OTIPEICTISATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BIIAJeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHNE
M OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJICHMIA, OpTaHU3AIlHs U IPOBEICHNE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa, BBIABMKCHHE  THIOTE3bl,  BBISIBICHHUE
3aBHCHMOCTH MEXIy MCCIEAyEMBbIMHU BEITWYMHAMH, OOBSICHEHUE MOTYyYEHHBIX
PE3yNIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX MOHSITHHA, TEOPHI U 3aKOHOB, YMEHHE
JIeNaTh BBIBOBI HA OCHOBAHUH TMOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHUOB, TOMYJALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOT€OLIEHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOM
U3MEHYHUBOCTH, €CTECTBEHHOTO ot0opa, BUI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, ACHCTBHUS SKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3MBbl, TI€pEeHOCa BEIIeCTB M TOTOKA DSHEPTMH B HSKOCUCTEMaX,
AQHTPOTIOTEHHBIX M3MEHEHHH B IKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa
BEILIECTB M OMOr€OXMMUYECKUX IIUKIIOB B Ouocdepe;

yYMEHHE MPUMEHSTH MOJTYyYEHHBIC 3HAHUSA JIsI OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U ABJIEHUH, JUIsl IPUHATHS IPAKTUUECKUX PELIEHUHM B OBCEIHEBHOM
KU3HU C LEJIbI0 oOecredeHus: Oe30MacCHOCTU CBOEro 3J0POBbSI U 3/10POBbS
OKpYXAloIUX JIIO/IeH, COOJIOACHWS HOPM TPaMOTHOTO TIOBEACHUS B
OKpY>Karollel MpUpogHON cpejie, TOHUMMaHUEe HEOOXOAUMOCTH UCTOIb30BAHUS
JNOCTHKEHUN COBPEMEHHOU ounonoruu TS PaLMOHAIBLHOIO
PUPOJIOTIONH30BAHMS;

YMEHHE peliaTh DSJIEeMEHTapHble OWOJOTHYECKHE 3aJa4yl, COCTaBIIATH
CXEMBI TIEpeHOoca BEIIECTB U YHEPTUU B IKOCUCTEeMaX (LIENH MUTaHUsA);

YMEHUE BBINOJIHATH Ja00OPATOPHBbIE W MPAKTHUECKHE PabOThl, COOI0IATh
npaBuiia rpu padboTte ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH HWH(GOPMAIIUIO
OMOJIOTMYECKOTO COZCpaHMs, BKIIOYAIONIYI0 TIICEBIOHAYYHBbIC 3HAHUS W3
pa3IMYHBIX HUCTOYHUKOB (CpelcTBa MAaccOoBOM HMH(OpPMAIMH, HAyYHO-
NOMYJISIPHBIE ~ MaTepuaibl), paccMaTpUBaTh TIJIOOATBHBIE AIKOJIOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOILIECHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IrPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHue KoaunuecTBO yacos
DJIeKTpOHHbIE (LM (pPOBbIE)
n/ pa3ejioB U TeM KounTtpoibHbIe IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
n NporpamMmal padoThI padoThI
bu6mmoreka [IOK
! bronorns kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) ’KuBble cucTeMbl U UX i bubnuoreka [{OK
OopraHusanus https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB B g 1 bubmuorekxa I1IOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41¢292
4 KuzHenesaTenbHOCTh 6 bubmuoreka 1IOK
KJIETKH https://m.edsoo.ru/7f41¢292
Pasmuoxenue u
5 WHAUBUIYaTBLHOE 5 1 bubmorexa LIOK
ABIAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTraHU3MOB
HacnencrBeHHOCTD U
6 H3MCHYHUBOCTD 8 1.5 bubmmorexa [IOK
) https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnuorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 Bubnmorexa [JOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME




11 KITACC

HauMeHoOBaHUe KoauyecTBO yacoB
Ne dueKkTpoHHbIE (LM pPOBbBIE)
. pa3aesioB H TeM Beero KonTpoabHbie IIpakTuyeckue 06pA30BATEBHbIE PeCYPChI
MporpaMMbI padoThI padoThI

| OBOIOIIMOHHAS 5 1 bu6mmoreka [IOK
onosorus https://m.edsoo.ru/7f41cc74
B

, O03HUKHOBCHHE U , os Butmorexa LOK
PasBUTHE KHU3HH ) https://m.edsoo.ru/7f41cc74
Ha 3emJie
0]

3 PTaHisMbT 5 1 bubmnoreka [IOK
OKpy’Karomas https://m.edsoo.ru/7f41cc74
cpena
Coo0

4 oobtecTEa 1 9 bubmuoreka [JOK
JKoJIorIHCckue https://m.edsoo.ru/7f41cc74
CHCTEMBI

5 p 5 bubmuoreka [JOK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOT'PAMME







ITHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne KoaunyecTBO 4acoB
JJIeKTPOHHBbIE
Hdara uugposbie
1| Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero H3yYeHust o0pa3oBaTejIbHbIE
/ padoThI padoThI
pecypchl
1|
bu6mmoreka [IOK
Buonorus B cucreme —
1 s://m.eds00.1u/863¢6122
HayK
http
s://m.edsoo.ru/863e632a
MeToab! mo3HAHUS
YKUBOU MPHUPOIBI.
[IpakTuueckast pa6ota No
bu6mmorexa [JOK
1 «Mcnoabp3oBanue
a3JIMYHBIX METOOB IIPU I 0.5 hip
pas CTONOB 1Ip s://m.eds00.ru/863e6122
W3Y4YEHUHN
OHOJIOTHYECKHUX
00BEKTOB)
but6mmoreka [IOK
buonoruyeckue CUCTEMBI,
1 http
TIPOUCCCRL M X M3yHCHUE s://m.eds00.ru/863e6564
XUMHYECCKHUI COCTaB bu6nmoreka [JOK
KieTku. Boma u 1 http
s://m.edso0o0.1ru/863e674¢

MUWHCPAJIbHBIC COJIN




beakn. CoctaB u

bu6mmoreka [IOK

5 http
cTpocHHe Genkon s://m.eds00.1ru/863e6b72
DepMeHTBI —
OMOJIOTHYECKHUE
KaTaJlu3aTopHI.
JlaboparopHas pabota No Bbubnuoreka IIOK
6 1 «13yuenue 0.5 http
KaTJIMTUYECKON s://m.eds00.1ru/863e6b72
aKTUBHOCTH (DepMEHTOB
(Ha mpumepe aMusIasbl
WJTU KaTajasbl)»
bu6mmorexa [JOK
7 Vraesonnsl. JInnuael http
s://m.eds00.ru/863e¢6870
HyxkenHoBbIe KUCTOTBHL. Bubmorexa HOK
8 ATO hulp
s://m.edsoo.1ru/863e6d5c
Hctopus u meToasl bubnuoreka IJOK
9 U3Y4EHHUS KIETKH. http
Kinerounas reopus s://m.eds00.1u/863e6e88
10 Knerka kak nienoctHas
JKHBasi cUCTeMa
11 Crtpoenue 0.5 bubnuoreka [{OK
JYKapUOTUYECKOU https://m.edso0.ru/863e6f10
knetku. JlabopaTopHas http
s://m.edso0.1ru/863e716¢

pabota Ne 2 «3yuenue




CTPOEHUS KJIETOK
pacTeHui, )KUBOTHBIX,
rpu0OB 1 OaKTepuit Mo
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux

OITHMCaHUEY
OOMEH BEIIECTB UIN Bubmorexa LOK
12 MeTab0In3M http
s://m.eds00.ru/863e766¢
DOTOCHHTES. bubmuoreka [JOK
13 X http
CMOCHHTE3 s://m.eds00.1u/863e7¢98
bu6mmoreka [JOK
14 9 i 00
HEPTETHHECKII 0bMEH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN LUK
KieTKu. [leeHne KiIeTKHU.
Murto3. JIabopaTopHas
pabora Ne 3 Bubnuorexa IIOK
15 «Habmonenne MuTO3a B 0.5 http
KJIETKaX KOHYHKA s://m.edso0o0.ru/863e7dc4
KOpelIKa JyKa Ha
TOTOBBIX
MHUKpOIIpenapaTax»
Buocunres Oenka. bub6munoreka IIOK
16 Peakius MaTpuyHOTO http
CUHTE3A s://m.eds00.ru/863¢e796¢




bu6mmoreka [IOK

Tpaucasamsa —
17 6p B ; http
MOCHHTE3 bejika s://m.eds00.1ru/863e796e
18 Hexnerounsie ¢popmbl EgGHHOTeKa HOK
otp
KHU3HI BHPYCEL s://m.eds00.1ru/863e7540
bu6mmoreka [JOK
@OopMBI pa3MHOKECHUS hut
19 s://m.eds00.ru/863e81b6
OpraHU3MOB
http
s://m.edsoo.ru/863e831¢
bu6mmoreka [IOK
20 Meii
cnos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJOBBIX KJIETOK.
Oriog0TBOpPEHHE.
bu6mmoreka [IOK
)1 JIaGoparopHas pab6oTa Ne 0.5 bt
. nitp
4 «lsyuenne CTpOCHHA s://m.eds00.ru/863e81b6
MOJOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»
bu6mmoreka [JOK
) NunuBunyansHOE http
Pa3BUTHC OpTaHH3MOB s://m.eds00.1ru/863e8436
I'enetuka — Hayka o
bub6munoreka IIOK
23 HACJIEICTBEHHOCTH U

U3MEHYHUBOCTH

https://m.edsoo.ru/863e8612




3aKOHOMEPHOCTH

HACJIeOBaHUS bu6mmorexa [JOK
24 MPU3HAKOB. http
Mounoru0puanoe s://m.eds00.1u/863¢8878
CKpEIIMBaHHE
UTHOPUIHOE
A P bu6mmoreka [JOK
CKpelIuBaHue. 3aKoH
25 http
HE3ABACHMOTO s://m.edsoo.ru/863e89a4
HacJeI0BaHUS TPU3HAKOB
CuenjeHHoe
HacJieJOBaHNue
MIPU3HAKOB.
JlabopaTtopHas pab6ota Ne
5 «A3yuenne bubmuoreka [JOK
26 | pe3ysNbTaToB 0.5 http
MOHOTUOPHUIHOTO U s://m.eds00.ru/863e8¢60
TUTHOPUTHOTO
CKpEITUBaHUS Y
JPpO30(HITBI HAa TOTOBBIX
MHUKpOIIpenapaTax»
I'emeTnka mona.
bu6nmoreka [JOK
Hacnenosanue
27 http
TPHSHAKOB, CLCTICHHBIX s://m.eds00.ru/863e8c60
C HOJIOM
28 M3MeHYHUBOCTb. 0.5 bub6aunoreka I[IOK
Henacnencrsennas https://m.edsoo.ru/863e8efe

U3MCHYNBOCTB.




JlabopaTtopHas padota Ne
6. U3yuenue
MoA(UKAITMOHHON
W3MCHUYUBOCTH,
MIOCTPOCHUE
BapHUAIMOHHOTO psija U
BapHallMOHHON KPUBOW»

Hacnencreennas
N3MECHYUBOCTD.
JlabopaTtopHas padota Ne

Bbu6mmoreka [JOK

29 7. «AHaNU3 MyTaLUN y 0.5 https://m.edsoo.ru/863e8efe
JpO30(HITBI HAa TOTOBBIX
MHUKpOIIpenapaTax»
bub6nuoreka IIOK
30 I'eneruka yenoBeka http
s://m.eds00.ru/863e8d78
Pe3sepBHblii ypoK.
O06001eHne Mo TemMe
31 «HacnencrBeHHOCTD U
HU3MEHYHUBOCTh
OpraHUu3MOB)
Cenekius Kak HayKa 1 Bubmzorexa HHOK
32 http
fpotece s://m.eds00.ru/863¢9214
MeToanl B JOCTHKEHUS bu6mmorexa [JOK
33 CEJIEKIIUU PACTCHHI 1 http
JKHBOTHBIX s://m.eds00.1u/863e9214




buorexHonorusa kax

bu6mmoreka [IOK

34 1 http
OTPACp HPOM3BOACTBA s://m.eds00.1ru/863e9336
OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34




11 KITACC

Ne KoimnuecTBo yacos
JJIeKTPOHHbIE
Hara uugposbie
I Tema ypoka KounTtposbnbie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTesIbHbIE
/ padoThI padoThI
. pecypcsl
N bubnuorexa [IOK
DBOJIOIUS U METOBI €€
1 1 http
HBYHCHIA s://m.edsoo.ru/863ea20e
Ucrtopus pa3Butus bubnuoreka [JOK
2 IIpeICTaBICHUM 00 1 http
SBOJIOIAN s://m.eds00.1ru/863e9570
bubmuoreka [{OK
3 Mukpo3BorOIus 1 http
s://m.edsoo.ru/863e9cle
[Monmynsums kax
JJIeMEHTapHas eIuHUIA
BHJIA U DBOIIOIUH. bub6munoreka IIOK
4 JlaGoparopHas pabota No 1 0.5 http
1 «CpaBHEHUE BUIOB 110 s://m.eds00.1u/863€¢99¢c6
Mopdonoruaeckomy
KPUTEPHUIO»
JIBrKy1He CHIIBI bubnuorexa [IOK
5 (a;meMeHTapHbIe 1 http
(hakTOpbI) IBONTIOINH s://m.eds00.1u/863e9dad
6 EcrectBennbiit 0TOOp U 1 bubnuorexa [IOK




http

ero opwmet s://m.edsoo.ru/863e9ed0
Pe3ynbraThl 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh
OpPraHu3MOB U
BUI000pa30BaHUeE.
. JIaboparopHas pab6oTa Ne 0.5 bubnuoreka LIOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
IPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHUTEJILHOTO
Xapakrepa»
bu6mmoreka [JOK
2 Hanpasnenus u nytu http
MAKPOIBOIIOHIH s://m.edsoo.ru/863e9cle
9 Heo6patumocTs
3BOJIIOLIUU
10 Wctopus xu3Hu Ha 3emiie
U METOJIbI €€ U3yUeHus
['unoTessr bubmuorexa [JOK
11 MIPOUCXOXKICHUS KU3HU http
Ha 3emiie s://m.edsoo.ru/863ea5a6
PasButue *xu3Hu Ha bu6mmoreka [JOK
12 3eMJIe 1o 3paM U http
IepuoaM s://m.edsoo.ru/863eabbe
13 OCHOBHBIE ATaIbI 0.5 bubmuoreka [{OK
DBOJTIOIMN http




PacCTHTEIHLHOTO U
JKUBOTHOI'O MUpa.
[TpakTrueckas padora Ne

1 «3yuenne s://m.edsoo.ru/863ea8bc
HMCKOIA€MbIX OCTaTKOB
pacTeHui 1 KUBOTHBIX B
KOJIJTCKITUSX )
bu6mmoreka [IOK
14 CoBpemMeHHas cuctema http
OpTraHUYECKOro MUpa
p p s://m.edsoo.ru/863ca48¢
DBOJTIOLIMS YEJIOBEKa bubmuorexa [JOK
15
(arTpoOMOreHe3) https://m.edsoo.ru/863eac2¢c
JIBIOKYILIME CUITBI bu6mmoreka [IOK
16 (paxropsr) http
aHTPOTIOT€HE3a s://m.edsoo.ru/863ead44
17 OcHOBHBIC CTaANHU
SBOJIIOIMH YeJI0BEKa
Yenoseueckue pacel U
18 MPUPOJIHBIC aJANTaIUN bubmmorera [JOK
PHp https://m.edsoo.ru/863eaea2
YyeoBeKa
Pe3epBHbIii ypoK.
O06006mIeHue o Teme
19 «B0o3HUKHOBEHHUE U
pa3BUTHE )XKU3HU Ha
3emie»
20 DKOJIOrus Kak HayKa




Cpensl oOuTanus u

bu6mmoreka [JOK

21 9KOJIOTUYECKUE (PaKTOPHI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.
JlaboparopHas pabota No
3. «Mopdomnoruueckue
0COOEHHOCTH PaCTCHUA
H3 PASHEIX MECT bubnuoreka [JOK
22 oOuTanus» 0.5 hulp
) s://m.eds00.1u/863eb10e
JlaboparopHas pabota No
4. «Bnusgnaue cBera Ha
pPOCT ¥ pa3BUTHE
YEPEHKOB KOJIEyCca»
bu6mmoreka [JOK
23 buoTtnueckue pakTops http
s://m.eds00.ru/863eb348
DKOJIOTHUECKUE
XapaKTePUCTHKHU
TIOTTYJISIITAH.
24 IIpakTruyeckas pabora Ne 0.5
2 «IToxcuér mioTHOCTH
MOMYJISIINI pa3HBIX
BHJIOB PaCTCHUIN
bu6nmoreka [JOK
CoobmiecTBa OpraHu3MOB
25 — OuoIeHo03 htp
s://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHUE CHCTEMBI bu6mmoreka [IOK
(3KOCHCTEMBI) http




s://m.edsoo.ru/863eb46a
OcCHOBHBIC TTOKa3aTen
9KOCUCTEMEL. Eub 10K
noIMoTeKa
27 2
KoJorIHeECKHe . 1 https://m.edsoo.ru/863eb5fa
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIIACC

Ko nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAaThl 0CBOCHUSI 0CHOBHOI 00pa3o
cpeaHero o01ero 00pa3oBaHus

ChopMUpOBaHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTHH B CHCTEME HaydH

B (hOpMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MUpPa
BKJIAJIC POCCHUUCKHX W 3apyOCKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4

YMeHue PaCKpbIBATH COACPIKAHUC OMOJIOIHYECKUX TEPMHUHOB W IIOHAT
METa00IU3M (O6MCH BCIICCTB H IIPEBPAICHUC SHCPFI/II/I), romMeocras
opraHu3anysl )KUBbIX CUCTEM, CAMOBOCIIPONU3BCACHUC (perO,I[YKLII/IH), Hac
POCT U pa3BUTUC

YMenue wuznaratb OuoNOrMYecKHe Teopuu (KJIETOYHas, XPOMOCOMHA
Mengnens, T. Moprana, H.11. BaBunoBa) u ydeHus (0 IIEHTpax MH
KyJIbTypHBIX pactenuid H.U. BaBunosa), onpenensaTe rpaHuIlbl UX TPUME

YMeHue BiIaaeTh METOOaMHU HAay4YHOT'O ITIO3HAHUSA B OunoyIoruu (Ha6J’IIO,[[e
ImpoueccoB " HBHCHHﬁ; opranu3anuvs M IIPOBCACHUC OHOJIOTHYECKOT!
THUIIOTE3bI; BbIABJICHHUC 3aBUCUMOCTH MCKAY HCCICAYCMbIMU BCINYHUH
PE3yJIbTaTOB, HCIIOJIB30BAHHLIX HAYYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHO
OCHOBAHUU IMOJTYYCHHBIX pe3yJ’ILTaTOB)

YMmenune BBIJCIIATE CYIICCTBCHHBIC IIPHU3HAKKW BUPYCOB, KJIICTOK ITPOKApPHO
MHOI'OKJIETOYHBIX OPIraHU3MOB; 0COOEHHOCTHU IMpoueccoB oOMeHa BCLIC
KJICTKCE, (bOTOCI/IHTeSa, IIaCTUYCCKOIO MU OSHCPICTHYCCKOIo O6MeHa,
OIINIOAOTBOPECHUSA, Pa3MHOXCHUA, MHAUBUAYaJIbHOI'O PAa3BUTHA OpraHn3Ma

YMenue NPUMCHATH TTOJYUCHHBIC 3HAHUA JI OOBSICHEHHSI OHMOJIOTHUEC
MMPUHATHUA NPAKTUICCKUX peH_IeHI/Iﬁ B IIOBCEJIHEBHOM JKU3HH B IIEIAX o0e
3A0POBbA U 3JOPOBbS OKPYIKAIOIIUX JlIO,Z[eﬁ, CO6J'IIOJICHI/ISI HOPM I'paMOTH
HpPIpOIIHOﬁ cpeac; MOHNMaHUuC H€06XO,I[I/IMOCTI/I HUCIIOJIB30BaHUA JOCTHIK
OMOTEXHOJIOT U JJI PallMOHAJIBHOT'O NPUPOJO0IIOJIB30BAHUS

YMeHue pematb JJICMCHTAPHBLIC TI'CHCTHYCCKHUC 3aJd4d Ha MOHO-
CHOCIVMICHHOC HACJICAOBAHUC, COCTABJIITh CXCMBI MOHOFI/I6pI/I,Z[HOI‘O CK
HACJICJOBAHUS ITPU3HAKOB Y OPIraHUu3MOB

YMeHue BBINOJHATH JIAOOPAaTOpHBIE M TPaKTHYECKUEe paboThl, OO

y4eOHBIM U J1ab0opaTOpHBIM 000PYI0BAHNEM

YMeHHe KpUTHYECKH OIIEHHWBAaTh W MHTEPIPETUPOBATh HH(POPMALUIO
BKJIIOYAIOIYI0 TICEBJIOHAYYHbIE 3HAHUS M3 PA3JIUYHBIX HMCTOYHHMKOB




MaTepuabl); STUYECKUE acleKThl COBPEMEHHBIX HCCIIEJOBAHUN B OMOJIOT
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YMeHue co3znaBath COOCTBEHHbIE INHCBMEHHBIE M YCTHBIE COOOILEH
MH(POPMAIMIO U3 HECKOJIBKUX HCTOUHUKOB, TPAMOTHO MCIOJIb30BaTh MIOH

11 KUIIACC

Kona nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI 00pa3o

cpeaHero oduero o0pazoBaHus

CpopMUpOBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUH B CUCTEME HayYH

B (DOPMUPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa
BKJIaJIE POCCHUUCKHX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
rPaMOTHOCTH YEJIOBEKa JJIsl PEICHUS KU3HEHHbBIX 3a/1a4

YMeHue packpbiBaTh COJEp>KaHUE OMOIOTUYECKUX TEPMHHOB M TMOHSITH
OBOJIIONMSI,  JIBWKYIIME  CHJIBI  ((akTOphl)  HSBOJIONHH,  IPHUC
BUJI000pa3oBaHue, HKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TPOAYLIEHTHI,
MUTAHMS, SKOJIOTHYECKas MupaMuia, buoreoreHos, ouochepa

YMenue uznarate OMoJOrHUeckue Teopun (3BosrounonHast reopus Y. [

9BOJTIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipimeBoro cxonacrtsa K.
HarnpaBieHul u mytei sBomornuu A.H. CeBepiioBa, yuenus o 6uocdepe
T'paHUIbl UX MPUMCHHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BlaZeTh METOJaMH HAYyYHOT'O MMO3HaHMUA B OMOJoruu (Hadiroe
NpOIIECCOB M SIBJICHUHN; OpPraHU3alsl U NpPOBEACHHE OHOJOTHYECKOT
TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXIY MCCIELYyEMBbIMU BEIUYUH
pe3yabTaTOB, HCIIOJIB30BAHHBIX HAY4YHBIX IIOHATHUH, TEOPUH U 3aKOHO
OCHOBAHUU NOJYYEHHBIX PE3yJIbTATOB)

VYmMmenne BBIACIIATh CYIICCTBCHHBIC INPU3HAKKU CTPOCHUSA OHMOIOTMYECKUX
NPOAYIIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOTCOIICHO30B M 3KOCHUC
HACJICJICTBEHHOW WM3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUII000p
OpraHWU3MOB, JIEUCTBHS IKOJIOTHIECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHO
OKOCHUCTEMAax, aHTPOIIOI'CHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOEH MECT
OMOTreOXMMHYECKUX IUKJIOB B Orocdepe

YMeHue npuMeHsTh MOJTy4YeHHBIC 3HaHUS 11 OOBSICHEHUS! OHOJIOTHYecC
NPUHATHS TPAKTUYECKUX PEIICHHU B MOBCETHEBHON KU3HU B IEJSAX 00€
3/10pOBbS U 3/I0POBbSl OKPY>KAIOIUX JIOAEH, COOJIIOIEHUSI HOPM I'PaMOTH
NPUPOAHON cpelie; MOHMMAaHUE HEOOXOJMMOCTH HCIOJIb30BaHUS JTOCTH
JUIsl PAllMOHAJILHOTO IPUPOOIIOIb30BAHMS

YMmenue p€maTts S3JIEMCHTApPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATh

SHEPruM B dKocHucTeMax (e MUTaHUs)

YMeHue BBINONHATH J1A0OpaTOpHbIE M MpaKkTUYecKue paldoThl, coOI




y4eOHBIM U Ta00paTOPHBIM 000pYI0BaHUEM

YMeHne KpUTHYECKH OIICHHWBAaTh W HMHTEPIPETUPOBATH HH(POPMALIUIO
BKJIIOUYAIOLIYI0 IICEBJOHAyYHbIE 3HAHMUSI W3 PA3IUYHBIX HCTOYHUKOB
MaTepHallbl); paCCMAaTPUBAThL II100AIBHBIE IKOJIOTHYECKHE MPOOIEMBI CO
OTHOIIEHHIO K HUM COOCTBEHHYIO O3HUIIHIO
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YMeHne co3mgaBaTh COOCTBEHHBIE NHCHBMEHHBIE W YCTHBIE COOOIICH
nH(}OPMAITNIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh IMOH




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonorus — Hayka o kuBOH mpupone. Ponp Ouonoruun B (GOpMHPOBAHUU COBPEM
Cuctema 6GMOJIOTHYECKUX HAYK

1.2

MeToapl NO3HAHMSA JKUBOM IIpUPOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHC
MOACIIUPOBAHUEC, CTATUCTHUYCCKAA o6pa60TKa ,I[aHHBIX)

KuBble cucTeMbl U X opraHu3anus

2.1

JXKusble cucreMsl (OMOCHUCTEMBI) KaK MpeAMET n3yueHus ouonoruu. CpoiicTBa Onocuct

2.2

YpoBHM OpraHuzanyu OWOCHCTEM: MOJEKYISPHO-TCHETUUYECKUH, KIETOYHBIH, O
BUJIOBOM, 9KOCUCTEMHBIH, OrochepHbIi

XHAMHMYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTAB KIETKA. XUMUYECKUE BJIEMEHTBI: MaKpO3JEMEHTBI, MHUKPOAJ
BellecTBa. OyHKIMU BOJIbI U MUHEPAJIBHBIX BEMIECTB B KieTke. [loanep:xanne ocMoTny

3.2

benxu. CoctaB u cTpoeHHne 6€IKOB. AMUHOKHCIIOTHI — MOHOMEPHI OesikoB. Hesamenum
AMUHOKHCIIOTHBIM cocTaB. YPOBHM CTPYKTYpbl OEIKOBOH MOJIEKYJbl (TIEpBUY
YeTBEPTUYHAS CTPYKTYypa). XUMHUYECKHe CBOMcTBa OenkoB. buonornueckue GpyHkuuu 6
depMeHTHl — Ouosornyeckue Karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA IEHT
KodepmenTtsl. Butamunsl. Otinnunst pepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB

3.3

VYrneBonbl: MOHOCaxapuabl (TI0K03a, pubo3a U J€30KCHpUO03a), aucaxapuibl (caxa
(kpaxmai, TIIMKOTEeH, LIeJUTI0103a). bronornyeckne GyHKIMN YTIIEBOIOB.

JMmuapl: TPUTIUIEPUAbI, cTepoubl, Gocomumuasl. ['uapodunsHO-rHAPODHOOHEIE CB
JIUITNIO0B. CpaBHeHI/Ie YIJI€BO40B, O€JIKOB U JIMTIM 0B KaK UCTOYHHUKOB SHCPTHUHU

3.4

Hyxneunosbie kucnotsl: JIHK u PHK. HykneoTunsl — MOHOMEpBI HYKJIEHMHOBBIX KHC
Crpoenue u pynkiun PHK. AT®: crpoenue u pyHkumu

3.5

HI/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOpH. MeTtoapl HU3YYCHUS KIICTOK

3.6

Krnerka kak menoctHas kuBas cucrema. OOIIue MpU3HAKKH KJIETOK: 3aMKHYTas Hapy
KaK TeHETUYECKHI armapar, CUCTeMa CHHTe3a Oelika

3.7

Tunsl KJIETOK: dyKapuoTHUecKas U nmpokaproTuueckas. OCOOEHHOCTH CTPOEHUS MPOKa
cteHka Oaktepuil. CTpoeHHE SyKapHOTHYECKON KIeTKH. OCHOBHBIE OTJIMYHS PACTH
KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHlI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (PYHKIUU




cBoiictBa M QyHkuuu. [{uromnazma u e€ opranouasl. OnHOMeMOpaHHBIE OPraHOM/IbI
(BIIC), anmapar ['onbmku, u30combl. [1oryaBTOHOMHBIE OPTaHOMIBI KJICTKH: MUTOXOH
MUTOXOHApPHUH U macTua. Bunbl mmactun. HememOpaHnHbie OpraHOUIBI KIETKUA: pUO0CO
KIyTUKHA. DYHKIIMKM OpraHOWI0B KJIETKH. BKiIroueHus

3.9

Snpo — perynsaTopHblii neHTp kieTkd. CTpoeHue snpa: siaepHas 000JoYKa, Kap

XpOMOCOMBI

3.10

TpaHcHopT BELIECTB B KIIETKE

H(I/II%HCILGSITCJ'ILHOCTB KIJIICTKH

4.1

OOMeH BeliecTB, WM METa00JIM3M. ACCUMUIIALINS (TUTACTUYECKUT OOMEH) M JTUCCUMU
JIBE CTOPOHBI €JHMHOTO Ipolecca Merabonu3ma. THIBI OOMEHa BEIIECTB: aBTOTPO
(hepMEeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHHH YHEPTUHU B KIICTKE

4.2

®ortocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peakumm doTocuHTE3A.

3nauenue (HoTocUHTE3a JUIS KU3HU Ha 3emie. BiusHue ycnoBuil cpensl Ha (oTocu
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.
XeMocuHTe3. XeMOCHHTE3UPYIoIIHe OakTepun. 3HAUYCHUE XEMOCUHTE3a JIJIs KU3HHU Ha

43

DHepreTuyeckuii 0OMEH B KJIETKe. PaciiernieHre BEIecTB, BBIICICHUE H aKKYMYJIHPO
sHepreTudeckoro obmeHa. ['nmmkomms. Bpokenue u ero Buasl. KuciaopomHoe okuci
O} hEeKTUBHOCTh YPHEPTETHICCKOTO 0OMEHA

4.4

Peakiun matpuunoro cunresa. ['enerndeckas napopmanms u JJHK. Peanuzamnms rene
I'eneTnueckuii xoxg u ero cBomcrTBa. TpaHckpunuus — Martpuusblidi cuHTe3 PHK.
Koauposanue amunokucnot. Ponb pubocoM B 6rocuHTe3e Oenka

4.5

Heknerounsie Gopmbl xku3Hu — BUpychl. Mcropust otkpeitus Bupycos (/.M. MBanos
KHU3HENeATeNTbHOCTH BUpycoB. bakrepuodaru. bone3nn pacrteHuil, )KMBOTHBIX U 4Ye
Bupyc nmmynonepunura uvenosexka (BUY) — Bo3Oyaurens CIIM/a. ITpodunaktu
3a00JeBaHui

PasmHoxenue u HHIAWBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Krnerounsnii mmki, uav >KU3HEHHBIH LUK kieTkd. WuTepdaza m muto3. Ilpomecc
Pemnmukamus — peakuuss marpuyHoro cuHte3a JHK. Crpoenune xpomocom. Xpo
JIUMIIONIHBIA ¥ TalUIOMIHBIA XPOMOCOMHBIE HAOOphl. Xpomatuabl. LluTomornye
WHJUBU1yaIbHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenne knetkn — Muto3. Ctaauu muto3a. [Ipoueccsl, mpoucxoasmye Ha pa3HbIX
CMBICJI MHUTO3a

5.2

(DOpMBI Pa3MHOKCHHA OPraHU3MOB: Oecrnoyioe M IIOJIOBOE. BI/I,Z[I)I OecroJioro p
IIOYKOBAHHUEC OJHO- W MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BCI€TaTUBHOC
KIIOHMPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUC I CCICKINHN
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[TonoBoe pa3MHOXEHHE, €T0 OTIMYHUS OT OECIOI0ro.
Meiio3. Cramgum wmeio3a. Ilponeccsl, mpoucxoxasmmue Ha craausx wmeiosa. Ilo
Kpoccunrosep. buosiornueckuii cmMbIci ¥ 3HaUEHUE MeH03a
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I'ameTorenes — mpouecc 06p2130BaHI/I${ IMOJIOBBIX KIICTOK Y JKHMBOTHBIX. ITomoBeie
O6pa30BaHHe W Pa3BUTUC IIOJIOBBIX KIICTOK — TIaMCT (CHCpMaTO3OI/I,Z[, HﬁHeKJ’IeTK




Oco0eHHOCTH CTPOCHHUS SIMIIEKIIETOK U criepMaTo3ouoB. Omnogorsopenue. [laprenore

5.5

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOreHes3). O
y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIeHHEe, TracTpyisuus, opraHoreHe3. Iloctam
MOCTAMOPHUOHAIIBHOTO Pa3BUTHSL: MpsIMOE, HempsMoe (JIMYMHOYHOE). BrusHue cp
(akTOpHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJl

HaCJIGIICTBCHHOCTB U USMCHYUBOCTb OPraHU3MOB

6.1

[Ipenmer u 3agaun reHetuku. Mcropus pa3sBuTHs eHETHMKH. Bkiax poccwiicKuX W 3
TCHETUKU. MeTOoJpl TeHETHKH (THOPHIOJOTHYECKUH, NUTOTCHETUYECKUN, MOJIEKYI
T€HETUYECKNE NMOHATHUS. | eHeThdecKash CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMax CKpeIlnBa

6.2

3aKOHOMEPHOCTH HacCJeI0BaHUSl MPU3HAKOB, ycTraHoBieHHble ['. Menaenem. MoHO
eanHooOpa3usi ruOpU0B NepBoro nokojieHus. [IpaBuno goMuHUpOBaHUA. 3aKOH pac
4yiCcTOTHI rameT. [lonHoe U HenmoIHOe JOMUHUPOBAHHUE.

JurubpugHoe cKpemuBaHHE. 3aKOH HE3aBUCHMOTO HACIEAOBAaHUS IPU3HAKO
TUTHOPUIHOTO CKpeluBaHus. AHalu3upylollee cKpelmuBanue. Mcnonp3oBaHue aHa
oTpe/iesIeHUs] TeHOTHIIa 0COON

6.3

CuerieHHoe HacieoBaHue Mnpu3HakoB. Pabora T. Moprana mo cuemieHHOMY Ha
CLICTUIEHUS TEHOB B Pe3yJIbTaTe KPOCCUHTOBEpa. XPOMOCOMHAsl TEOPUS HACIIECTBEHHO
l'eneruka mona. XpOMOCOMHOE OMNpenesieHHe Tojia. AYTOCOMBI W IOJOBBIE
TreTCPpOraMCeTHLIC OPraHU3MBI. HaCJ'ICI[OBaHI/IC IMPU3HAKOB, CCIIJICHHBIX C ITOJIOM

6.4

HsmenunBocTh. Buapl M3MEHUMBOCTH: HEHACHEACTBEHHAs M HacjeacTBeHHas. Po
W3MEHYMBOCTH. XapaKTepUCTHKa MOAM(PUKAITMOHHOW W3MEHUMBOCTH. BapuarmoHHBI
Hopma peaknmm npusHaka. KoinyecTBeHHBIE M KAa4YeCTBEHHBIE IPU3HAKU U
MOIU(GUKAITMOHHOW U3MEHYMBOCTH

6.5

HacnencrBennast, Wit reHOTUIHMYECKAsA, M3MEHUYUBOCTE. KOMOMHATHUBHAS M3MEHYHUBOC
OCHOBa KOMOWHATHMBHON W3MEHUMBOCTH. MyTallMoHHas W3MEHYMBOCTh. Kitac
XPOMOCOMHBIE, TeHOMHBIE. HacToTa W NMPUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
HacieacTBenHo n3MeHunsoct H.M. BaBmioBa

6.6

I'eneTnka 4denoBeka. Kapnomn yeyioBeka. OCHOBHEIE MECTOAbBI TCHCTHUKHM YCJIOBCKA!:
LII/ITOFCHGTI/IIIGCKI/II}'I, 6I/IOXI/IMI/I‘ICCKI/II71, MOHCKynﬂpHO—FeHeTI/I‘ICCKI/Iﬁ. COBpCMeH
MOJIHOTCHOMHOC CCKBCHHPOBAHUC, T'CHOTHUIIMPOBAHWEC, B TOM YHCJIC C ITOMOIIBIO
3a00J1€BaHNs YeJIOBEKA: T'€HHEIE 60J163HI/I, 0OJIE3HU C HacJIeJICTBEHHOMN npeapac
o6one3nu. CoMaTHYECKHE H TCHCPATHUBHBIC MYTallUH. HpI/IHI_II/IHLI 340pOBOTO
HpOCI)I/IJ'IaKTI/IKI/I M J€YEHHUST TE€HETHYECKHX OOoJe3HEeH. MeauKo-reHeTUIeCcKOoe
MEIUIIMHCKOM I'eHEeTHKHU B MNpeaAOTBpallICHUN U JICUCHUN I'CHCTUYCCKUX 3a00JI€BaHUM Ye

Cenexuust opraau3mMoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenexuusi Kak Hayka M IIPOLECC. 3apOKIEHUE CEJNEKUUU M JOMECTHUKALUA. Yue
MIPOUCXOXKACHUS U MHOrooOpas3usi KyJbTYPHBIX pacTeHHid. LIeHTpBl MpoucXoxiaeHu
1opoJa, MTaMm

7.2

COBpeMeHHBIe MCTOABI CCICKIIMH. MaccoBblil 1 I/IH,Z[I/IBI/I,I[yaJ'IBHHﬁ OT60pI:>I B CCJIICKIIN




IKCTepbepa. bBIM3KOPOACTBEHHOE CKpeIIMBaHWE — WHOpUAWHT. Ywucras ITUHUA.
I'ereposuc, nnm rubpugnas cuia. HepoacTBeHHOe cKpelluBaHue — ayTOPHAMHT.
ycnexu. VMCKycCTBEHHBI MyTareHe3 M IOJy4eHHE MOJIMILIONAOB. JloCTmxkeHus ce
MHKPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKeHepusa. OTanbl Cco37a
TpaHCTEHHBIX Oprann3MoB. Knetounas nnxkenepus. Kietounsle KyabTypbl. MUKPOKIIO
KionnpoBaHue BbICOKONPOAYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPIaHMU3MOB. DKOJIOT
I'MO — reHeTnyecku MOAM(PUIMPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kona

HpOBepHeMLIﬁ 3JIEMEHT COACPKaHUSA

DBOJOLMOHHAS OUOIOT U

1.1

DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CeugerenbcTtBa 3Bosonuu. IlaneoHToOorMuecKkue: Mocae10BaTeabHOCTh MOSBICHUS
JeTonucu, mnepexonHsle (GopMmel. buoreorpadudeckue: cXoAcTBO U paziauuue ¢ayH
OMOpHOIOrMUECKUE: CXOJICTBA U Pa3IUuUsl SMOPHOHOB Pa3HBbIX BUIOB IMO3BOHOYHBIX.
TOMOJIOTHYHBIE, AaHAJOTMYHbIE, pYyJIUMEHTAapHblE OpraHbl, aTaBU3MbL. MOJEKyIs
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0O0JIMYECKUX MyTeH Yy BCEX OPraHu3M

1.2

Opomononnas Teopus Y. Jlapsuna. IIpeanocsuik BOZHUKHOBEHUS JapBUHU3MA. JIB
o JlapBuHy (M30BITOYHOE PA3MHOKCHHE MPU OTPAHMUCHHOCTH PECYpPCOB, HEOIPEae
CYIlIECTBOBaHHUE, €CTECTBEHHBIN 0TOOp)

1.3

Cunrernueckas teopus 3Boounn (CTD) u ocHOBHbIE €€ Mo0KeHUss. MUKPO3BOIIOLL
Y 3BOJIIOLIUU

1.4

JBrxynue cuibl ((hakTophl) IBOJIOIMH BUIOB B MpUpoAe. MyTallMOHHBIN Mpoliece
[MomynsuoHHbIE BOJMHBI M Jpeid reHoB. M3omsmmst u mMurparusi. EcTecTBEHHBIH
sBOJIIOLIMHU. POPMBI ECTECTBEHHOTO 0TOOpA.

[IpucrocoOIeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boitouuu. [Ipumeps mpucmnocobie
U UUOA/IANITALIAH.

Bun u BunooOpaszoBanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BUAO0OPA30BAHUS: TEOT

1.5

MaKpOE)BOJHOI_II/I}I. (I)OpMBI 9BOJJIIOIIMH: (I)I/IJ'IGTI/I‘-IGCKEUI, AUBCPreHTHAsA, KOHBCPI'CHTHAA
OBOJJOINH

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMJie

2.1

I[OHay‘-IHI:IG MMpEaACTaBJIICHHUA O 3apOXKACHUUN KHU3HU. HaquHe THUIIOTE3bl BO3HUKHOBCH
MMaHCIICpMUs. XuMuueckas 3BOJIFOI M. 3KCH€pI/IMeHTaHLHOC MNOATBCPKACHUC XUM

sTanbl Ononoruueckoit sBomonuu. ['unoresa PHK-mupa. [lepBbie K1eTkH U UX 3BOJ




T'PYIIII )KUBbBIX OPraHu3MOB

2.2

PazButue xxu3HM Ha 3emiie 1o 3pam U nepuogam. Karapxeit. Apxelickas u mporepo30it
NepUOJIbl: KeMOPUICKHM, OPIOBUKCKUH, CHITypUICKHA, 1€BOHCKHI, KAMEHHOYT OJIbHBI
€€ Mepruobl: TPUACOBBIM, FOPCKUI, MEJIOBOM.

Kaitno3oiickas spa U e€ mepuobl: NaJleOreHOBBIM, HEOTE€HOBBIM, AHTPOIOTCHOBBI
reoJIOTUUECKUX IpoueccoB. OCHOBHBIE 3TAIbl SBOJIIOLUN PACTUTEIBHOTIO U YKUBOTHOTO
1 )KUBOTHBIX. [losBIEHME, paCUBET U BBIMUPAHUE TPYIIIL )KUBBIX OPraHU3MOB

2.3

Cucrema OPraHu4YcCKOro Mupa Kak OTpaKCHUC 3BOJJIFOITHUH. OCHOBHBIE CHCTEMAaTHYECKHU

2.4

OBoronMs 4yejaoBeKa. AHTPOIOJIOTHS KakK Hayka. Pa3BuTue mpencTtaBieHUH O Ipo
M3y4eHHUsl aHTpororeHesa. CxocTBa U pa3anuMsl YeloBeKa U KUBOTHBIX. CucrtemaTnue
JBxyne cuibl (GpakTopbl) aHTporioreHe3a. HacnencTBeHHass M3MEHUMBOCTD U €CTEC
00pa3 »KU3HH, U3TOTOBICHUE OPYIUI TPya, MBIIIIICHHE, PEUb

2.5

OCHOBHBIE CTaJAMM M BETBU HBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ym
YenoBek HeanaepTraibCkuil, YenoBek pa3yMHbld. Haxoaku mckomaeMbIX OCTaHKOB,
pactpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS

2.6

Yenoseueckue pacel. OcHOBHblE OOJblIME  packl:  €BponeoujaHas  (eBpas
(3kBaTOpHasIbHAsA), MOHTOJIOMAHAs  (a3uaTcKo-aMepuKaHCKas). YepTsl mpucno
YeJIOBEYECKUX pac K yCJIOBUAM cyliecTBoBaHus. EquHCcTBO yenoBeueckux pac. Kputuk

OprasHusMsbl 1 OKpYyJKarouiasi cpeaa

3.1

OKojorusi Kak Hayka. 3ajayd M pasleibl AKOJIOTMH. MeToJbl 3KOJIOTMYEeCKHX
MupoBo33peHue. Cpeibl OOUTaHusi OPTaHU3MOB: BO/IHAS, HA3EMHO-BO3/TYyIIIHAS, TOYBEH

3.2

Okonornyeckue Gaxkropsl. Kimaccudukanus 3K010rnueckux GpakTopoB: aOMOTHYECKHE,
JlelicTBUE 9KOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBbI

3.3

AbuoTrueckue GakTOphl: CBET, TeMIepaTypa, BiakHocTs. DoTonepuonusm. [pucnoc
abnotnyeckux GaxTopoB. buonornueckue puTMEI

3.4

buotnueckue akropel. Buabl OHOTHYECKHUX B3aMMOACHCTBHUM: KOHKYPEHIIHS, XUIIHA
KOMMEHCATU3M  (HaxJIeOHMYEeCTBO, KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpai

B3aMMOJICHCTBHIA JJIsl CYIIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XApPaKTCPUCTHUKU TOIYJIALUHA. OcHOBHBIE TIOKa3aTeIU MOoITyJis

POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpALIMs. JIMHAMIKA YACICHHOCTH MOMYJIALIUU

Coo011ecTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OMOIIEH03a: BHIOBas, TPOCTPAHCT
Buner-nomuaanTel. CBsi3u B OMOLIEHO3€E

4.2

Dkonornyeckue cucteMsl (3kocuctemsbl). [lonsiTHe 00 ’KOCHCTEME M OMOTEOIEeHO3E.
9KOCHCTEMBI: IPOJYLIEHThI, KOHCYMEHTBI, peayLeHThl. KpyroBopor BeliecTB u

Tpoduueckue (nuiessie) ypoBHH 3kocucTeMbl. [Tuiessie nienu u cetu. OCHOBHBIE IO
MPOYKIMS. DKOJOTUYECKUE MUPAMUJIBI: MPOAYKIMH, YUCIECHHOCTH, OMoMaccel. CBO




camoperysinus, pazsurue. Cykueccus

43

[Ipupoanbie 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MJIM LIUPOK
AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBL. Y pOO3KOocHUCTeMbl. buonoruueck
arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak pakTop ycroilunBoctu 3xocucteM. CoxpaneHne 6M0I0rnyecKor

4.4

VYuenue B.U. Bepuaackoro o 6uocdepe. ['paHuIlbl, COCTaB M CTPYKTypa OHOCHEPHI.
OcoOennoctu 6uocepsl Kak riodambHOM SKOCUCTEMBI. JIMHAMHUYECKOEe paBHOBECHE
KpyroBopoTs! BeliecTB 1 OMOr€OXUMHUYECKHE IIUKIIBI JIEMEHTOB (yriepoaa, a3oTa). 30
OMOMBI CyIIIH

4.5

UYenoseuecTBo B Ouochepe 3emiin. AHTpOTNIOreHHbIE U3MeHeHus B onocdepe. ['modansH
OcHOBa paMOHAIBHOTO YIIPABJICHUS MPUPOTHBIMHA PECYPCAMU U UX HCIIOJIb30BaHHUE.
MIPUPOJIBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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