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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHH TEOPETUUYECKYI0 OCHOBY MJII OMpPEICICHHUS
MOAXOMOB K (OPMHPOBAHHIO COACPKAHHUS yUeOHOro mpeamera «bHONOTHS» COCTABHIIM:
koHnenryaiabHbie ToNokeHus DPI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEp KaHMS,
pe3ynbTaToB 00y4YeHUs! U TPeOOBAHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IIOJIOKEHUS 00 00IIMX
[eIsIX W TPHUHIINIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
obpazoBanusi B Poccuiickoit Denepammm, a TakkKe IMOJOXKEHUS O crenuduke Ouomoruu, e
3HAYEHUH B O3HAHHUH >KMBOM MPUPOJIBI U 00ECTIEYCHUH CYIIECTBOBAHUS YEIOBEYECKOIO 0OIECTRA.
CornacHo Ha3BaHHBIM IOJIOKEHUSIM, OIIPEICIICHBI OCHOBHBIE (PYHKIIMH MPOTrPaMMBbl 110 OMOJIOTHH U
€€ CTpYyKTypa.

[IporpamMma o Owosioruu AaéT MPEACTaBICHHE O IENSIX, 00 OOIIel cTpaTreruu OO0ydeHWs,
BOCIHUTAHMS M Pa3BUTHS O0yUaIOLIUXCsl CPeCTBAMH yueOHoro npeamera «buonorusy, onpeaenser
00s13aTeNIbHOE MPEIMETHOE COJIep)KaHue, ero CTPYKTYpPY, paclpelesieHne Mo pas3jesiaM U TeMmaw,
PEKOMEHIYEeMYIO TIOCTIEIOBATEIHPHOCTh U3YUCHHSI yYeOHOT0 MaTepraia ¢ y9€TOM MEXIPEAMETHBIX
Y BHYTPUIIPEIMETHBIX CBSI3CH, JIOTMKH 00pa30oBaTEILHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
00y4arouxcs.

B nporpamme 1no 6MOJI0THH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JINYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3ysbTaraM OOy4YeHHsS B (DOPMHUPOBAHHH OCHOBHBIX BHUJIOB
y4e0HO-TT03HABATEIPHON  JEATCIIbHOCTH/YICOHBIX  JIEHCTBUH  OOyYaIOMUXCSI TI0  OCBOCHHUIO
coJiep>kaHusi OMOJIOrMYecKoro oopa3zoBaHusl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIii ypOBEHB) peaNM30BaH MPUHIIMII
MPEEMCTBCHHOCTH B HM3y4eHUM Ouosormm, OJlarogaps 4YeMy B HEHW IpocMaTpUBaeTCs
HaNpaBJICHHOCTh HA pPa3BUTHE 3HAHWI, CBS3aHHBIX C (OPMUPOBAHHWEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  DKOJOTUYECKOTO  MBIIUICHUS,
MIPEJICTaBJICHHI O 3JI0pOBOM 00pa3e )KU3HU U OEpeKHBIM OTHOIICHHEM K OKPYXKAIOUIeH MpUpoIHOM
cpene. [ToaToMy Hapsigy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHi, a TaKKe 3HAHUW O CTPOCHUU
KUBBIX CHCTEM PAa3HOIO paHTra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX TMPOIECCOB B
mporpaMMe 10 OHOJOTHMH YAENEHO BHUMAaHUE WCIONb30BAHUIO TOMYYCHHBIX 3HAHUH B
MOBCEIHEBHON JKM3HM MJI1 pEUIeHUs TMPUKIAJHBIX 3a7ad, B TOM 4YHCIe: NpOoPUIaKTUKU
HACJIC/ICTBEHHBIX  3a00JICBaHWI  YEJOBEKa,  MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJOTHYECKH IIEJI€CO00pa3HOTO TMOBEAEHUS B OKPYXAIOIIEH NPHUPOAHOU Cpelne,
aHalM3a BIUSHUS XO3AWCTBEHHON [EATENBHOCTH 4YelOBEKa Ha COCTOSHHME MPUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHWE BHHUMAaHUSA K NPUKIATHONW HAIMPaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECTIEUEHUS YCIOBUH ISl pelieHUs
OJTHOW M3 aKTYaJIbHBIX 33Jla4 IIKOJIBHOTO OHMOJIOTHYeCKOro O0Opa30BaHMsI, KOTOpas Mperoaraet
dbopMupoBaHHe y OOYYAOIIUXCS CIHOCOOHOCTH QJalTHPOBAThCI K HW3MECHCHUSM JTMHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHHsS 3aHHMaeT BaxkHoe MmecTo. OHa
oOecnieunBaer (opMupoBaHHe Yy OOy4yaroUUMXCs MPEACTAaBICHUI O HAy4yHOW KapTHHE MHpa,
pacimpsieT ¥ 0000IIaeT 3HAHHUS O KMUBOW MPUPOAE, €€ OTIMYNUTEIbHBIX MPHU3HAKAX — YPOBHEBOM
OpraHM3alliii ¥ DJBOJIOLWHU, CO3MAa€T YCIOBUS [UIsl: TIO3HAHWS 3aKOHOB JKMBOW MPHUPOIBI,
(dbopmupoBanusi (YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 370POBOTO M 0€30MacHOro obOpaza
YKU3HHU, SKOJIOTUICCKOTO MBIIIJICHHSI, [ICHHOCTHOTO OTHOIIICHUS K KHBOU MTPHPOJIC U YETIOBEKY.



Bonbiioe 3HaueHne OHOJIOTUS UMEET TaKKe ISl PEeIIeHUs] BOCIIUTATENIbHBIX U Pa3BUBAOIIUX
3aad cpegHero ooOmero oOpa3oBaHMs, coLMaIM3alMu oOydarommuxcs. V3ydenue Ouonoruu
obecrieunBaeT yCioBUs 1 (HOPMHUPOBAHHSI HMHTEIUICKTYalTbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYPhI, CIIOCOOCTBYET MHTETrpallii OMOJIOTHYECKUX
3HAHUW C MPEJCTaBICHUSIMH U3 JAPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU H
reorpadun. Ha3BaHHBIE TMONOXKEHHWS O TNpeaHA3HAYCHHH Y4eOHOTro mpeamera «buomorus
COCTAaBWJIM OCHOBY JUJISl OTIPEJEICHUS TOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COACPKAHUSA,
MIPEJICTaBJICHHOI0 B IPOrpaMMe Mo OMOJIOTHH.

Otb60p conmepkanus yueOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIEH C
MO3UIUH KyIBTypOCOOOPa3HOTO IMOJX0Aa, B COOTBETCTBHH C KOTOPHIM OOYYaromIMecs IOJKHBI
OCBOUTH 3HAHUS W YMEHUS, 3HAYMMBIE IJIsi (POPMUPOBAHUS OOILIEH KYyIbTYpBI, OMPEACISIONINE
aJIecKBaTHOE IIOBEJCHHME 4YEJIOBEKa B OKpY)KaloIIed MNPUPOAHOM cpele, BOCTpeOOBaHHBIE B
MMOBCETHEBHON J>KM3HU M TPaKTHYEeCKoW aesTenbHocTH. Ocoboe MECTo B 3TOM CHUCTEME 3HAHUU
3aHMMAIOT DJIEMEHTHI COJIEPIKAHUs, KOTOPBIC CIIY)KAaT OCHOBOU st ()OPMUPOBAHUS TIPEICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHMHE MUpa M IIEHHOCTHBIX OPUEHTALMSAX JIMYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CtpykrypupoBaHHe coAepxkaHHs Y4eOHOro wmarepuajia B IMporpaMMe IO OHOJIOTUH
OCYILIECTBICHO C y4Y€TOM MPHOPUTETHOTO 3HAYCHUSA 3HAHUNW 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OpPraHU3alMU U DBOJIIOIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yaeOHOoro npeameTa «bHoIorus» BBIICICHBI CICAYIOIINE COACPKATEIbHBIC IMHUU: «bHooTns Kak
Hayka. Meroabl HayyHOro mo3HaHUM», «KieTka kak Ouojormdeckas cucremayn, «OpraHu3M Kak
Ouosorudeckas cuctema», «Cucrtema 1 MHOrooOpasue OpraHudecKoro Mupa, « IBOIIOIUS KUBOI
MIPUPOJIBIY, «IKOCUCTEMBI 1 PUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp w3yueHuss ydeOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIlluy KUBBIX CUCTEM Pa3HOTO
paHra u npuodpeTeHrne yMEeHUN UCIONIb30BaTh ATH 3HAHUS JJIS IPaMOTHBIX JIEHCTBUI B OTHOIICHUU
00BEKTOB JKMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOJICM.

JlocTiokeHne 1enM u3ydeHus: ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypoOBHE
o0ecreunBaeTcs peleHueM CIeAyomuX 3a1au:

OCBOEHHE O0YYAIOLTUMUCS CHCTEMbI 3HAaHUN O OMOJNOTUYECKUX TEOPHUAX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIaX, CIYXKAIUX OCHOBOU 111 (hOPMHUPOBAHUS TIPEICTABICHUIA
0 €CTECTBEHHO-HAyYHON KapTHUHE MHUpPa, O METOJIaX HAYYHOTO MO3HAHUS, CTPOSHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alliu, BBIJAIONIMXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIIEOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCS TIMO3HABATENBHBIX, HHTEIJIEKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHN B MpOllecce aHadu3a JAaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTMM HAYYHBIX B3TJISIIOB,
UJeH ¥ TI0JIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJICHHE Yy 00YyJaromMXcs o0IIel KyIbTypbl, (QYHKIIMOHAIBHON IPaMOTHOCTH, pa3BUTHE
yMEHUU OOBSICHATh U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa >KMBOW MPUPOJIBI HA OCHOBAHHH
3HaHWH ¥ OIBITA, MOJYYEHHBIX MPH U3YICHUU OMOJIOTHH;

dbopMupoBaHue y OOydYaroOUMXcs YMEHUW WIUTIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUH B MPAKTUYECKOW JAESATENbHOCTH YEJIOBEKAa, Pa3BUTHUM COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;



BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH I103HAHUS YEJIOBEKOM KHBOM MPUPOJIBI,
HEO0OXOIMMOCTH OEpeKHOTO OTHOIICHHUS K HEW, COONIOJIEHUs] ATHUYECKUX HOPM IPH MPOBEICHUU
OMOJIOTMYECKUX HUCCIACAOBAHMIA;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKUX 3HAHUN JJIS TOBBIIICHHUS YPOBHS SKOJIOTHUYECKON
KYJIbTYpBbI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IIPUMEHEHUE IPUOOPETEHHBIX 3HAHUHM W YMEHUH B IIOBCEJHEBHOH JKHM3HM JUISI OLEHKU
MOCTICICTBUI CBOEH JAEATENbHOCTH 110 OTHOLICHHWIO K OKpYKalomeW cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep TPO(HIIaKTHKH 3a00I€BaHU.

B cucreme cpennero obmiero obpazoBanusi «buonorus», uzydyaemass Ha 0a30BOM YPOBHE,
ABNSIETCA O00s3aTENbHBIM YYEOHBIM TPEAMETOM, BXOASIIMM B COCTAaB MPEIMETHOW obiacTu
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHIY.

Jlist u3yueHust OMoJIoruy Ha 6a30BOM YPOBHE CpeIHEro oomero oopa3oBaHusi OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezerro).

COAEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHONOTMU C OOIIECTBEHHBIMH, TEXHMUYECKUMH H IPYTUMU
€CTECTBEHHBIMU Haykamu, (uiocodueld, ITHKON, SCTETHKOM u mpaBoMm. Ponb Ouonorum B
(hopMHUPOBaHUH COBPEMEHHOM Hay4dHOU KapTUHBI Mupa. CHUCTeMa OMOJOTUYECKIX HaYK.

Meroapl MO3HAHUSA KUBOW MPUPOIBI (HAOIIOAEHUE, SKCIEPUMEHT, OMHCAaHUE, W3MEPEHHE,
kiaccuduKalus, MoJIeTUPOBaHHE, CTAaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoHcTpamum:

[Toptpetsr: Y. JapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIIBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Mcmonb3oBaHWE pa3NUYHBIX METOAOB TMPU HU3YUCHHH
OMOJIOTrM4YECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbI U X OPraHU3aIUs.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHust 6uonoruu. OTINYHe KUBBIX CHCTEM
OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiictBa OmocucTeM © WX pa3HooOpaswe. YPOBHH OpraHu3aliud  OHOCHUCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEBIH, TKAHEBBIH, OpraHU3MEHHBIMN, MOMYJISIUOHHO-BU0OBOM,
9KOCHUCTEMHBIH (OMOTreoeHOTHYECKU), OMOC(hEpHBIH.
JdemoncTpanum:

Tabmuiplt u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpraHu3allMd KUBOU
MIPUPOJIBI».

O6opynoBanue: Mmoaens Monekynsl JJHK.

Tema 3. XumMH4ecKHil cOCTaB U CTPOCHHE KJIECTKH.

XUMHYECKHI COCTaB KIETKH. XUMHWYECKHE DIIEMEHTHI: MaKpO3JIEMCHTBI, MUKPOJJICMCHTHI.
Bona u MmuHepanbHbIE BEIIECTBA.

OyHKIIUN BOABI 1 MUHEpAJIbHBIX BelleCTB B KieTke. [lognepixkanne ocMoTHueckoro 6anaHca.



benku. CoctaB u cTpoeHne 6eIKOB. AMUHOKHCIOTH — MOHOMEpPHI 0ekoB. HezameHumbie u
3aMEHUMbIC AMUHOKHUCIOTHL. AMHUHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OCIKOBON MOJEKYIIbI
(mepBUuHAasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUYECKUE CBOMCTBA OEJIKOB.
buonornueckue GyHKIIUN OSITKOB.

®epmeHTEl — Ouosiormueckue KaTtanuzaTopbl. CTpoeHue (QepMeHTa: aKTUBHBIA IEHTD,
cyoctparnas  crnemuduunocte.  Kodepmentsl.  Buramunabl.  Omimums — ¢(epMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOcaxapuIsl (IH0K03a, pubo3a M J1e30Kcupub03a), aucaxapusl (caxaposa,
JAKTO3a) W HoJMcaxapuabl (Kpaxmaia, IJIMKOTeH, ILe/unono3a). buonormdeckue ¢(yHKuun
yTJI€BOJIOB.

Jlumuapr:  Tpurauuepunsl,  ¢ochomunuasl, crepounsl.  'mapoduiabHO-THAPOGOOHBIE
cBoiicTBa. buonornueckune QyHkuuu aunuioB. CpaBHEHHE YIJIEBOIOB, OEJIKOB M JIMIHUAOB Kak
HCTOYHUKOB DHEPIUH.

Hyxnennossie xucnorel: JIHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynkiun JIHK. Crpoenue u pynkunun PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[{uTonorus — Hayka o kietke. Kietounas teopust — npuMep B3auMoAeNHCTBUS uiell U (pakToB
B Hay4YHOM ITI03HAHUU. MeTo/bI U3yueHUs KIETKH.

Knerka kxak nenoctHas xuBas cucrtema. OOIIue NPU3HAKK KIETOK: 3aMKHYTas HapyxHas
MemOpana, monekynsl JJHK kak reHeTndeckuii anmapar, cuctemMa CHHTE3a Oelka.

Tunsl KJIETOK: JyKapuoTHueckas U Ipokapuoruuyeckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTuueckon kietku. Kierouynas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOH KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIbHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsi CTEHKA, IJIMKOKAJIUKC, UX (QYHKIHUH.
[Tna3maruueckass MemOpana, e€ cBoicTBa u (QyHKiuH. LluTomnasmMa u €€ OpraHoOWIHI
OnnomemOpanuble opranouisl kietku: OIIC, anmapat 'ombaku, nuzocomsl. IlomyaBToHOMHBIE
OpraHouAbl KJIETKA: MUTOXOHApUH, Iutactuabl. [IponcxoxneHne MUTOXOHAPUN U IacTul. Buasl
wiactua. HememOpaHHBIE OpraHOWABI KIETKH: PHUOOCOMBI, KJIETOYHBIA IICHTP, ICHTPHOJH,
PECHUUKH, KIyTUKU. DyHKIIMN OpraHOUA0B KIEeTKU. BKitoueHus.

Snpo — perynsaTopHblii LeHTp KieTku. CTpoeHue sjpa: saepHas 000J0YKa, KapHoIUIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, Ixx. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue  XUMUYECKUX  JJIEMEHTOB B HEXHBOW  MPHUPOAE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuplr u cxemsl: «llepuoguueckass TabnMua XMMHUYECKHX OSJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOABI», «buocunres Genka», «CTpoeHue Moiekyiabl Oenka», «CtpoeHue epMmeHTay,
«Hyxneunossle kucnotel. JHK», «Ctpoenue monekynbl AT®», «CtpoeHue 3ykapHOTHYECKON
KieTkn», «CTpoeHue >KHUBOTHOM KiIeTku», «CTpoeHHe pacTUTEIbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTHUYECKOM KIIETKN», «CTpoeHue Aapa KIETKN», «Y TIEBOABD, «JIUmuIb».

OGopynoBaHue: CBETOBOM MMKPOCKON, OOOpyHOBaHHME M IPOBEJCHUS HAOIIOJICHUH,
M3MEpEeHull, HKCIIEPUMEHTOB, MUKpOIpENaparbl pPacTUTENbHBIX, JXUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlabopaTopHas pab6ota Ne 1. «M3ydeHHme KaTaaTUTUYECKON aKTHBHOCTH (epMEHTOB (Ha
IIpUMeEpEe aMHJIa3bl WIK KaTajaasbl)».

JIaGoparopnas pabota Ne 2. «/3yueHne cTpoeHUs KJIETOK pacTeHUil, )KUBOTHBIX U OakTepuit
107, MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIMPENApaTax U UX OIUCAHUEY.

Tema 4. KuzneneaTeJLHOCTh KJIETKH.

OOmMeH BemecTB, WM MeTaboIN3M. ACCUMIIIALUS (TUTACTHYECKUH OOMEH) U TUCCHUMMIISIIHS
(3HepreTudyeckuii OOMEH) — JBE CTOPOHBI EIMHOTO Tpolecca Meradonuszma. Poib 3aKOHOB
COXPaHEHHUS BELIECTB U SHEPTrUU B IOHUMAaHUU MeTa0oIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpO(dHBIA M rerepoTpodHbii. Poas depmeHTOB B OOMEHe
BELIECTB U MIPEBPALLEHUY SHEPTUU B KIIETKE.

@dorocunare3. CBeroBas u TemHOBas (a3l  (QorocuHTe3a. Peakuum QorocuHTE3A.
DddexktuBHOCTH PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a IJIs JKM3HU Ha 3emuie. BiausiHue ycrmoBuid
cpebl Ha GOTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTe3. XEMOCHHTE3UPYIOIHe OakTepuu. 3HAUCHHUE XEMOCHUHTE3a HJsi JKM3HH Ha
3emie.

OHepreTudyeckuii oOMeH B kieTke. Pacuiensienne BelecTs, BbIEICHHE U aKKyMYyJIUPOBaHHUE
SHEPrUM B KIETKe. OTambl 3HepreTndeckoro oOmeHa. I'nmukonu3. BbpoxkeHue M ero BHIBL
KucnopoagHoe okuciaeHue, WM KIeTO4YHOe JblxaHue. OkuciurenbHoe (ochopuiimpoBaHUe.
D PeKTUBHOCTD IHEPTETHISCKOTO OOMEHA.

Peakuuu wmarpuunoro cunre3a. ['‘emernueckas wunHpopmauus u JHK. Peanuzauus
TeHeTUYECKOM MHpOpManuu B KiIeTKe. [ eHeTHuecKuid KOJl U ero CBOWCTBA. TpaHCKpUILIUS —
MatpuuHblii cuHte3 PHK. Tpaucnsuus — O6uocunTe3 Oenka. Dranel TpaHciasiuu. Koauposanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie ¢popmbl xu3HU — BUPYCHL. McTopust oTkpbiTHst BupycoB (. 1. MiBaHOBCKMIA).
Oco0OeHHOCTH CTpPOEHUsT W JKU3HEHHOro IHMKiIa BUpycoB. bakrepuodaru. bone3nu pacrenuii,
KUBOTHBIX U YEJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHoneduiurta yenoBeka (BUY) —
Bo30yautens CIIM/la. OOparHasi TpaHCKpHILMS, peBepTa3a M HHTerpasa. llpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUil.

JdemoncTpanum:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHU», « IHEPTETHUCCKUN
oOMen», «Xnopomaacty, «Porocunres», «Crpoenne JHK», «Ctpoenune um pyHKIHOHHMpOBaHUE
reHa», «Cunte3 Oenka», «['eHeTnueckuil kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH 1ukn Bupyca CIIN/la, 6akreprodara», «Pemmukanus JJHK».

Ob6opynoBanue: Mozaenu-ammiukanuu «Yapoenne JHK u Tpanckpunmus», «buocunres
6enka», «CTpoeHune KIeTKn», Mosienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblif 1uKI, WMAM JKU3HEHHBIM LMK KieTku. MHTepdaza m mmros3. Ilpoueccsl,
nporekaromue B uHTepdaze. Pemnmkaums — peaxnus matpuuyHoro cunrte3a /[IHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBI Ha0op — KapuoTuN. JIMIUIOMIHBIM W TalJIOUIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuael. L{UTOIOrHMUECKHe OCHOBBI PA3MHOXKEHUS M WHAWBUIYAIBHOTO PAa3BUTHUS
OpPraHU3MOB.

Henenue knetku — muto3. Craguu murtosza. [Iporeccsl, mpoucxoasimuye Ha pa3HbIX CTATUSIX
MHTO3a. BHOIOrHYecKkuil CMBICT MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.



®opMbl pa3MHOKEHHUS OpPTraHU3MOB: Oecrosoe U nmoyioBoe. Bupl 0ecrnonoro pa3sMHOKEHUS:
JIeTICHHE HaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETETaTUBHOE
pa3MHOkeHue. MIcKkyccTBEHHOE KJIOHUPOBAHHUE OPraHU3MOB, €r0 3HAYEHHE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Meito3. Craaum wmebosa. Ilpoueccel, npoucxopsume Ha craausx wMenosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonorndeckuii CMbICI U 3HAaYEHUE ME03a.

I'amerorenes — mponecc oOpa3oBaHHUs IOJIOBBIX KIIETOK Y JKMBOTHBIX. llosoBBIE >Kene3bl:
CeMEHHMKU U su4yHHKU. OOpa3oBaHUE U PA3BUTUE MOJOBBIX KIETOK — TaMeT (CHepMaTo30HI,
giilleKyIeTka) — coepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHS  SIMIIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WupuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (3MOpPUOTEHE3). DTarbl
SMOPUOHAIIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX: JIPOOJICHUE, TacTPYJSIuUsl, OPraHOTEHES.
[ToctomMOpuoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHAIBHOIO PAa3BUTHUSA: MPSMOE, HEIpsIMoe
(MmmunHOYHOE). BnmsHue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct n pa3zButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHHM, CTA/IUU
pa3BUTHSL.

JdeMmoHcTpamum:

Tabmuipl u cxembl: «®opMbl pa3MHOXKEHHUS OPraHU3MOBY», «/[BOilHOE OIIOJOTBOpPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOXKEHHUE pacTeHUily, «/leneHue kieTku OGaxTepuii»,
«CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHue XpoMmocoMbl», «Kietounslii mukiy», «Permnmkanus
JAHK», «Muto3», «Meio3», «lIpsmoe u HenpsiMoe pazButue, «I'aMeToreHe3 y MIIeKOMUTAIOLUX U
yesioBeKa», « OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30Ubl  MIIEKOIUTAIOLIETO»,
«Siuekierka Miaekonuraromero», «KapuokuHes B KJI€TKax KOpEIIKa JIyKay, MarHUTHAs MOJEIIb-
anruikanus «Jlenenue kietkn», moaens JIHK, moaens Merada3zHoi XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlabopaTtopHas pabora Ne 3. «HaGmronenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax».

JlaGopatopHass paGora No 4. «M3ydyeHue CTpPOEHHMsS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

KonTponbhas padora 1

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTaHNU3MOB.

[Ipeamer wu 3amaum reHetuku. HMcrtopuss pa3BuTusi reHeTuku. Ponp nuronoruu u
SMOpHUOJIOTUH B CTAHOBJIEHWU TeHETHKHU. Bkiax poccHickux M 3apyOeXHBIX YYEHBIX B Pa3BUTHE
IFeHETUKU. MeToabl TEeHETUKH (TMOPUIOJOTHYECKHUM, LMTOI€HETUYECKHUM, MOJEeKyIsSpHO-
reHeTndeckuii). OCHOBHbIE T€HETUYECKHE MOHATUA. ['eHeTHuyeckas CUMBOJIMKA, UCHONb3yeMas B
cXemax CKpelluBaHui.

3aKOHOMEPHOCTH  HAacCJeIOBaHWs  MpPHU3HAKOB,  ycTraHoBieHHble [.  Mennenem.
MonoruOpuaHOe CKpelrMBaHue. 3aKOH eAMHO0-00pa3usi THOPUIOB mepBoro mokoseHus. [IpaBuio
JOMUHHPOBaHUS. 3aKOH paclleIUIeHHs Mpu3HakoB. I unore3a unctorsl ramer. [lonHoe u HemoiaHoe
JOMHUHHPOBAHHUE.

JurubpunHoe  ckpeluBaHue. 3aKOH  HE3aBUCUMOTO  HAcleJOBAHMUS  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JUTHOPUAHOIO CKpElIMBaHUA. AHAJIM3HUPYIOIIEEe CKpEIIUBAaHUE.
Vcnonp30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/IEICHUS TEHOTUIIA OCOOH.



CueruieHHOe  HacienoBaHwe mnpu3HakoB. Pabora T. Moprana 10  CIEIUICHHOMY
HacJIeJ0OBaHMIO TeHoB. Hapylenue cuenieHus reHoB B pe3ysbTare KpOCCHUHIOBEpa.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKHEe KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEAENICHHE MOoJa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporaMeTHble Oprauu3Mbl. HacnenoBanue npu3HakoB, CLEIUVIEHHBIX C IOJIOM.

N3menunBocTh. Bupl N3MEHUMBOCTH: HEHACIIEACTBEHHAsI U HacleACTBEHHas. Poiib cpebl B
HEHACJICICTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKAa  MOAM(UKAMOHHOW  W3MEHYHMBOCTH.
Bapuanunonssiii psn n BapuanuonHas kpuas. Hopma peakuuu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacnencrBenHas, wiu TE€HOTHNMYECKas, M3MEHUYMBOCTb. KoMOMHATHBHAs W3MEHYUBOCTD.
Meiio3 ¥ MOJOBOM MHpoLECC — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTanuoHHas
u3MeHuuBocTh. Kitaccudukanus MyTanuii: TeHHble, XPOMOCOMHBIE, TreHOMHble. Yactota u
MpUYMHBI MyTauuii. MyTtareHHsle ¢akTopbl. 3aKOH TOMOJOTHYECKHX DSIOB B HAcleACTBEHHON
n3MenunBocty H. U. BaBuiiosa.

BHesiepHast HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uenoBeka. (OCHOBHbIE METOAbl TE€HETHMKUA YEJIOBEKa:
TeHEaJOTUYEeCKUI,  ONM3HENOBbIN, [UTOTEHETHYECKH, OHOXMMHUYECKUH,  MOJEKYJISIpPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEAeNICHHE TIE€HOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHMUE,
reHOTUNHpOBaHWe, B ToM uucie ¢ nomouipto [II[P-anamuza. HacnenctBennbie 3a0osieBaHMs
YeslioBeKa: FeHHble 00J1e3HU, 00JIE3HU C HACJIECTBEHHON MPEIpaclooKEHHOCThIO0, XPOMOCOMHbIE
6one3nu. ComaTtuyeckue U reHepatuBHble MyTanuu. CTBOJIOBBIC KIETKU. [IpHHIUIIBI 310pOBOTO
o0Opa3a XW3HHU, IUATHOCTUKH, MPOPHIAKTUKUA U JICUEHUS TeHETHYeCKux Oose3Heill. Menuko-
IFE€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIMHCKOW TE€HETUKU B TNPEJOTBPAIICHUU U
JICYEHNUU T€HETUYECKUX 3a00JIEBaHUN YeIOBEKa.

JdeMmoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTMOPUAHOE CKpEIIMBAaHUE M €ro IIUTOT€HETHYECKas: OCHOBay,
«3aKOH pacLIeIIEHHs U ero IUTOreHeTHYecKast OCHOBa», «3aKOH YUCTOTHI TameT», «Jlurudbpuanoe
cKkpeuBaHue», «lluTomormueckue  OCHOBBI  JTUTMOPUIHOIO  CKpEIIMBaHUA»,  «Meno3»,
«B3aumonelicTBre aienbHbIX TeHOBY», «[ eHeTHuecKkrne KapThl pacTeHHM, )KMBOTHBIX U YEJIOBEKay,
«['eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CIEINIEHHOro ¢ mojom», «Kapuotumnsl
YeloBeKa W IKUBOTHBIX», «Bumael wu3mMeHunBOCTHY», «MoAu(pUKalMOHHAS HM3MEHYUBOCTHY,
«HacnenoBanue pesyc-hakropay, «['eHeTuka rpynn KpoBu», «MyTarioHHas U3MEHYHUBOCTD.

ObopynoBanue: wMojaenu-anmukanun  «MoHOTHOpUAHOE CcKpemuBaHuey, «HemnonHoe
JOMUHUpOBaHUE», «/lurnbpuanoe ckpeuuBanuey, «llepekpéct XpoMocoM», MHUKpPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, MyTaruu (GopMbl KpbUIBEB U OKPAaCKH Tena), repbapuid
«I'opox MOCEeBHOW.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlabopaTtopHas pabota Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHAHOTO W JUTHOPHIHOTO
CKpEeUIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOMpenapaTax.

JlaGoparopnast pabora Ne 6. «/3yueHne MoAM(PHUKAIMOHHON W3MEHYMBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopnass pabora Ne 7. «AHamu3 MyTauuid y JApo30@uiibl Ha TOTOBBIX
MHUKpOIpenaparax».



[TpakTrueckas padota Ne 2. «CocTaBlIeHHE U aHATIU3 POJOCIOBHBIX YEITOBEKaY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoXKIACHHE CENeKIUU U JoMmecTtukauusd. Yuenue H. U.
BaBuioBa 0 IEeHTpax MNPOUCXOXKIEHUS U MHOrooOpas3usi KyJIbTypHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMEHHBIE METONBI CeJeKIUU. MacCoBBId M WHIMBUAYAIBHBIA OTOOPHI B CEJICKIIUU
pacteHuil ¥ KHUBOTHBIX. OLEHKa JKCTephepa. BIM3KOpOACTBEHHOE CKpEUIMBaHUE — HHOPUIMHT.
Uucras nuaus. CKkpenuBaHUe YMCTHIX JIMHUK. ['eTepo3uc, niau rudbpunHas cuia. HepoactBenHoe
CKpelrBaHue — ayropuauar. Otaanénnas rudpuausanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
Y TIOJTyYeHHUE TOJUILIONI0B. JIOCTHKEHHUS CENEKIIMU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oOTpaciab IPOMU3BOJACTBA. ['e€HHas MH)KEHepus. OTanbl CO3/aHUA
pekomOunantHoi JIHK wu Tpancrennnix opranusmoB. Kierounas wmxkeHepus. KieTounbie
KYJIbTypbl. MUKpPOKIIOHAIbHOE pPa3MHOXKEHUE pacTeHui. KioHMpoOBaHHE BBICOKONPOAYKTHBHBIX
CEeNTbCKOXO3SMICTBEHHBIX ~OPraHM3MOB. ODKOJOTMYECKHE U J3THYeckue mpodineme. MO —
TCHETUYECKU MOU(DUIIMPOBAHHEBIC OPTaHU3MBI.

JlemoHcTpauu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmumer u cxembl: Kapta «LleHTppl TPOMCXOXKIEHUS U MHOro00pa3us KyJbTYpPHBIX
pactenuit», «llopoabl JoMamHUX >XUBOTHBIXY», «CopTa KyJNbTYPHBIX pacTeHuit», «OTmanéHHas
rubpunmzamus», «Pabotel akamemuka M. @. MHWBanoBa», «llomumnounus», «OOBEKTHI
ouorexHonorun», «Kierounele KymbTypbl M KJIOHHpOBaHHE», «KOHCTpyHMpoBaHHE U MEPEHOC
T€HOB, XPOMOCOM).

O6opynoBanue: MYJSDKA IUIOJOB M KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CellbCKOX035HCTBEHHBIE PACTCHUSI.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIKEHHS CENEKLIUU PACTeHUH M >KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOMCIBITATENbHBIM YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

KonTtponbHas pabora 2

11 KJIACC

Tema 1. DBo/nronMOHHAs OHOJIOTHS.

[IpennochlIku BOSHUKHOBEHHS HBOJIOLMOHHON TEOPUH. DBOIOLMOHHAS TEOpUs U €€ MECTO
B Omosioruu. BrimsitHue HBOTIOIMOHHON TEOPHUU Ha Pa3BUTHE OMOJIOTUH U APYTUX HaYK.

CBuperenbcTBa SBONONUH. [1aleOHTOIOrHYECKHE: TIOCIIEIOBATEIEHOCTD MOSIBICHUS BUIOB B
MAJIGOHTOJIOTUYECKOI JIeTonunCH, epexoiible popMbl. broreorpadguueckue: cXoacTBO U pa3nudne
¢bayH 1 pIop MaTEpUKOB M OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJCTBA W pa3NUuvsi AMOPHOHOB pAa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHHTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTMYHBIE, pPYJMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEZCTBEHHOCTH U OCHOBHBIX
METa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonvonHass teopust Y. JlapBuHa. [Ipeanocelnky BO3HMKHOBEHUS —JapBUHU3MA.
JIBYDKYIITHE CHITBI DBOJIIOIMH BHIOB 110 J[apBUHY (M30BITOYHOE pa3MHOXKEHHE TP OTPAHUICHHOCTH
pecypcoB, HeolpeiesIEéHHas U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).



Cunrernueckas Teopus sBosonnn (CTI) u e€ 0OCHOBHBIE TIOJIOKEHUS.

Muxkpo3ontonus. [Tonmynsanus kak eIuHUIA BU1a U 3BOJIIOLUY.

JiBmxyue cuwibl ((akTopbl) SBOJIOLMU BHIOB B Ipupoe. MyTalMOHHBIM Mporecc U
KOMOMHATHBHAs U3MEHYMBOCTh. [lonysiinoOHHbIE BOJIHBI U ipeiid reHoB. M3omsiuusa u Murpamus.

EcrecTBeHHbII 0TOOp — HanpaBisIFOIUI (akTop BOIOLUH. DOPMBI €CTECTBEHHOT0 0TOOpA.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJabTar 3BOJOLUH. [Ipumeps! mpucnocobaeHut y
Opranu3MoB. ApoMop(O3bl U UANO-AJANTAIIUH.

Bun u BupooOpazoBanue. Kpurepun Buza. OcHOBHbIE (OpMBI  BUA00OPAa30BaHUS:
reorpagpuueckoe, 3K0JI0rHuecKoe.

MakpoosBomironust. DPopmbl  IBOIIONUH:  (UIETHYECKAs, JAWBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTs 3BOTIOIHN.

[IponcxoxaeHue OT HECIELMAIN3UPOBAHHBIX IPeaKoB. [Iporpeccupyromas cnenuain3anys.
AnanTuBHas paauanys.

JdeMoHcTpanum:

Iloprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mroiep, A. H. CeBeprios.

Tabnuup! u cxemsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobIIi 03BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Dopmbel 00ppOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHorooOpa3ue CcOpToB pacTeHmit», «MHoroodpasue mOpoA KHUBOTHBIX», «llomymsmumy,
«MyTanoHHas M3MEHYHBOCTBY, «Apomopdosbr», «Mnmoamanramumn», «OOmas aereHepamus»,
«JIBmxy1ue cuibl 3Boonun», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «boprba 3a
cymiectBoBaHuey», «lIpucrnocobieHHOCTh OpraHu3mMoBy», «l'eorpaduueckoe BHUI00Opa30OBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.

O6opynoBaHMe: KOJJIEKLHS HACEKOMBIX C Pa3jIMYHbIMM TUIIAMH OKpacku, HabOp IUIOJO0B U
ceMsH, Koyuiekius «lIpumepsl 3allUTHBIX MPUCIOCOOIEHUH y YKUBOTHBIX», MOJelb «OCHOBHbIE
HaMpaBJICHUs 3BOIIOLMNUY», 00BbEMHAs MoJieNb «CTpOEeHUE FOJIOBHOTO MO3I'a HO3BOHOUHBIX).

buoreorpaguueckas kapTa Mupa, KoJuleKIus «PopMbl COXPAaHHOCTU UCKOMAEMbIX KUBOTHBIX
U pacTeHuit», mojenb anmiukanus «llepekpéct xpoMocomy», BiaxkHble npenapartbl «Pa3Butue
HacekoMoro», «Pa3Butue IATyHIKH», MHKponpenapaT «Jpo3opuna» (Hopma, Myrauuu (opMbl
KPBUIBEB U OKPACKH TEJIA).

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

Jlabopatopnass pabGora Ne 2. «OmnucaHue MNPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHble TPEICTABICHUS O 3apOKJIEHUM KU3HU. HayuHble runore3sl BO3ZHMKHOBEHHUS
KHU3HM Ha 3emse: aOuoreHe3 M MaHcHepMus. XHUMHUYecKas 3BOJIOLUS. AOUOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XMMHUYECKON
sBosoninu. HawanbHble 3Tansl 6nonorndeckoit somonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM M HMX HBOJIOLHA.
DopMHUPOBAHNE OCHOBHBIX TPYIIII )KUBBIX OPIraHU3MOB.

Pa3Butne xu3HM Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas u nIpoTepo30icKas
apbl. [laneo3oiickas 3pa u e€ mepuonbl: KeMOPUICKUI, OPAOBUKCKUHN, CHITYpUUCKHM, T€BOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.



Kalino3zoiickast 3pa u €€ neproibl: MajieOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa M Te€0JOrMYecKMX IpoueccoB. OCHOBHBIE 3Talbl 3IBOJIIOLMU
PacTUTENILHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHuit 1 KUBOTHBIX. [TosBeHMe, paciBeT u
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOr0 MHpa Kak OTPaK€HHE 3BOJMOLMH. OCHOBHBIE CHCTEMAaTHYECKUE
IpyNIbl OPraHU3MOB.

OBoiroIMs  4elloBeKa. AHTpPOIIOJIOTHS Kak Hayka. Pas3BuTue npeiacTaBieHMH O
MIPOUCXOXKACHUH YeloBeKa. MeToabl u3ydeHus antponoreHe3a. CXoACTBa M pa3inyuus YeJIOBEKa U
XKUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxymme cuibl  (pakTopsl) aHTpororeHesa. HacnmeacTBeHHass HW3MEHYMBOCTh U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN Tpyna, MBIIJICHHUE,
peusb.

OCHOBHBIE CTagUM M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UYUEIIOBEK yMEINbIN,
Yenosek npsmoxondmui, Yenosek HeanaepTanbCKkui, YenoBek pasymHblid. Haxonku nckomnaemsix
OCTaTKOB, BpeMsl CYIIIECTBOBAaHHS, OOJACTh pPacCIpOCTpaHeHHUs, 00BEM TOJOBHOTO MO3ra, o0Opa3
KU3HU, OPYIUS.

YenoBeueckue packl. OCHOBHBbIE OONBIINE pachkl: €BpoMeouaHas (eBpasuiickas), HErpo-
aBcTpajougHasi  (PKBaTOpHalbHas),  MOHrojioujHas  (a3uaTcKo-aMepuKaHckas).  UepTsl
MIPUCIIOCOOJICHHOCTH MPEJCTaBUTENICH YeIOBEYECKHX PAaC K YCIOBHSIM CYIIECTBOBaHHUS. EIMMHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JdeMmoHcTpanum:

[Hoptpetsr: @. Peau, JI. ITactep, A. M. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHne COJIHEUHON CHUCTEMBbD», «Pa3BUTHE OpPraHMYECKOTO
mupa», «PacrurenbHas kietkay, <« KuBoTHas kiuetka», «lIpokapuornueckas — KIETKay,
«CoBpeMEeHHas CUCTEMa OpPraHUYecKoro mupay», «CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOEHUS
YeloBeKa W 4YeloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MalCOHTOJOTUYECKUX HAXOIIOK
IIPEAKOB COBPEMEHHOIO 4elloBeKa», «/IpeBHelmme imoan», «lpeBHue moam», «llepseie
COBpPEMEHHBIE IO, «YenoBeuecknue pacb».

Ob6opynoBanue: Mymspku — «lIponcxoxnenue yenmoBeka»  (OIOCTBI  aBCTpAJIONUTEKa,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKH MM H300paKEHHs KaMEHHBIX OpyIuit
MEePBOOBITHOTO 4YeJOBEeKa (KaMHH-UOMNMEpHl, pyOusa, ckpebiia), T€OXpOHOJIOTHYECKas TalauIa,
KoJuteKust «@opMbl COXPaHHOCTH MCKOIMAEMBIX )KMBOTHBIX U PaCTCHUI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «3yueHue HMCKONaeMbIX OCTAaTKOB PAacTEHUI M >KUBOTHBIX B
KOJUIEKIIHSX».

OKcKypcusi «OBOJIIOLMSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAY4YHBIH WM
KpaeBeI4ecKuil My3e).

Tema 3. OpranusmMsl 1 OKpYyKalIas cpena.

DKOJIOTUs KaK HayKa. 3aJjaud U pa3ieibl SKOJIOTHMH. MeToIbl SKOJIOIHYECKUX UCCIIEJOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HAa3eMHO-BO3AYIIHAs, [IOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue ¢daktopel. Krnaccudukarus skojorndeckux (HakTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTpOoNoreHHbIe. JeficTBre 3K0Iornyeckux (pakTopoB Ha OPraHU3MBI.



Abuotnyeckue  (akTopbl:  CBET,  TEMIeparypa,  BIAXHOCTh.  DOTOMEPUOAU3M.
[TpucnocobaeHns Opranu3MoB K JIEHCTBHUIO aOMOTHYECKUX (haKTOPOB. bruojgornueckue puTMsl.

buotnueckue gakropsl. Bumbl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPESHIIHSI, XUIITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomnepamus, MyTyaianu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHMYeCTBO). AMEHCaIu3M, HEUTpanu3M. 3HauyeHHWE OWOTHYECKUX B3aMMOJICUCTBHHN IJIs
CYIIECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTUKU nomyisuuu. (OCHOBHBbIE IOKa3aTeNu IMONYJSALUU:
YHCIIEHHOCTh, IUIOTHOCTh, POXKIAeMOCTb, CMEPTHOCTh, MPHUPOCT, Murpauusa. JuHamuka
YUCIIEHHOCTHU MOMYJISILIUY U €€ PeryJsiusl.

JdemMoHcTpanum:

[Moptpetsi: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmumpr u cxembl: kaptra «lIpupoansie 30HBI 3emun», «Cpelnbl OOUTaHUS OPraHU3MOBY,
«Dotonepuoauzmy, «llomynauun», «3aKOHOMEPHOCTH POCTAa  YWCICHHOCTH  MOMYJSALUU
uHpy30pun-Tyenbkn», «lIumespie nenmy.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckue 0cOOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
OOUTaHU.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktrueckas padota Ne 2. «[lofacu€t mIOTHOCTH MOMYJIALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1iecTBa U IKOJIOTrHYECKHE CHCTEMBI.

Coo0m1ecTBo opranu3MoB — OuoieHo3. CTpyKTypbl OHOLIeHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

OKkonorndeckue CcUcTeMbl (3KocucTembl). [lonstHe 00 »sKocucremMe H  OHOTEOIeHO3E.
OYHKIIMOHATBHBIE  KOMIIOHEHTBI  9KOCHUCTEMBI:  TPOJYIEHTBI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M MOTOK JHEpruM B IKocucTeMe. Tpodudeckue (MHILEBbIE) YPOBHU
skocuctemsl. [Tumiessie nienu u cetu. OCHOBHBIE MOKA3aTeN 3KOCUCTEMBI: OroMacca, IpOAYKIIHS.
DKOJIOTUYECKHE TUPaMUABL: TPOMYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBa HSKOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIsILMs, pazsutue. Cykieccus.

[IpuponHble 3KOCHUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. OKOCHCTEMA XBOHHOIO WIH
HIIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATpO3KOCUCTEMBL. YpOoskocuctemsl. buonormueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopa3znoobpasue kak (akrop ycToHuMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u crpykrypa ouocdepsl. XKusoe
BeIIeCTBO U ero PyHkiuu. Oco0eHHOCTH Onochepsl Kak TI00abHON YKOCUCTEMBI. JJuHaMIUecKoe
paBHOBecHe U oOpaTHast CBsI3b B Ouocdepe.

KpyroBopotsl BeliecTB U OHOr€OXMMHUYECKHE IHKIBI JJIEMEHTOB (yriepoda, as3ora).
3oHanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocepe 3emun. AHTpomoreHHbIe W3MeHeHusi B Ouocdepe. [mobanpHbIE
HKOJIOTHYECKHE TPOOITEMBI.

CocymecTBoBaHHE TPUPOAbI M uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu Ouocdepsl. OcHOBa pallMOHAIBHOTO YIPABIECHUS MPUPOJHBIMU pecypcaMu U HX
UCIoJIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:



[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmumer 1 cxemsl: «[lumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypa», «lIpupomHbie
coobmiectBay, «llenmn mnuTanua», «OKomormyeckas nupamuga», «buocdepa u  yerToBEK»,
«9KOCHCTEMA IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jieca», «buoreHo3 Bogoémay,
«ArporeHo3», «l[pumepHble aHTPONOreHHbIE BO3AEHCTBUS HAa PUPOY», «BakHelIIe HICTOYHUKH
3arps3HEHUs] BO3/yXa M TPYHTOBBIX Boa», «[louBa — BakHeimas cocraBistomas Ouocheps»,
«DaxTopsl Ierpananuu nouBy, «llapHukoBsiit a¢dexT», «DaKTOpbl PaIuOaAKTUBHOTO 3arps3HEHUS
ouocdepn», «OO0mas crTpykrypa Ounocheps», «PacrnpocTpaneHne >Ku3HH B Ouocheper,
«O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoxa B Ouocdepe», «KpyroBopor azora B
HIPUPOJIEN.

Ob6opynoBanue: Mojenb-anmuuKanus «Tunuynsle OUOIEHO3b», repbapuil «PacTurenbHbIe
coobmiecTBa», Kosuiekuuu «buorneHo3», «BpenuTenu BaKHEHIIMX CEIbCKOXO03HCTBEHHBIX
KyIbTYp», Tepbapuu ¥ KOJJIEKIUHM PpACTeHHM U IKUBOTHBIX, MNPUHAIJICKAININE K Pa3HbIM
9KOJIOTHYECKUM Tpynmnam ogHoro Buaa, Kpachas kuura Poccuiickoit @eneparuu, u300paskeHUs
OXpaHsEMbIX BUJ0B PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHMUSA

Cornacho ®I'OC COO, ycraHaBiMBarOTCS TpeOOBaHMS K pe3ylbTaTaM OCBOEHUS
00y4aroImuMUCs MPOrpaMM CPEIHEro OO0Iero oOpa3oBaHMA: JMYHOCTHBIM, METANPEIMETHBIM U
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX PE3YJIbTATOB OCBOCHUS mpeamera «bHUOJOTHS» BBIICICHBI
CIIETYIOIIIE COCTABISIONINE: OCO3HAHUE 00YUYAIOITUMUCS POCCUIMCKON TPa)k1aHCKON MACHTUIHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHNUIO, HATMYME MOTUBALIMH K
00y4eHHIO0 OMOJIOTHH, IIeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KIIFOYEBBIX HeHHOCTeﬁ 1 UCTOPUYICCKUX Tpazmunﬁ Pa3BUTHA OMOJIOTHYECKOTr0 3HaHHuA, TOTOBHOCTH
U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU yCTAaHOBKAaMH, MPUCYIIMMU CHUCTEME OHOJIOTUYECKOTO OOpa30BaHMsl, HaJIHM4ne
9KOJIOTUYECKOTO MPAaBOCO3HAHUS, CTIOCOOHOCTH CTAaBUTD LIEITU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JImaHOCTHEIE pPE3YyIbTaTbl OCBOCHHA MPEAMCTA «buonorusy JOCTUI'alOTCA B C€IUHCTBE
y4eOHOW M BOCHHTATEIbHOW JEATEIHHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHUUCKUMU
COLIMOKYJbTYPHBIMUA, HUCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, NPHUHSATHIMH B
oOlecTBe TMpaBWJaMd U HOpPMaMHU TIOBEJCHUS W CIOCOOCTBYIOT TMpOIECccCaM CaMOTIO3HAHUS,
CaMOBOCIIUTaAaHUA W CaMOPAa3BUTHA, Pa3BUTUA BHYTpeHHeﬁ MO3UIUKU JITUMYHOCTH, IATPHUOTHU3MA,
YBaXXEHUSI K 3aKOHY W MPABOMOPSIKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJEHHUIO, B3aMMHOTO
yBa)KEHHUS, OEPEIKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUIO M TPATUINSIM MHOTOHAIIMOHAIIEHOTO
Hapopa Poccuiickoi @enepanuu, Npupoe U OKPYKAIOIIEH cpere.

JImaHOCTHEIE PE3YIBTATEI OCBOCHUA yqe6H0ro opeamMeTa «bronorus» JOJIDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH



MO3UIINEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIINN, TTO3UTUBHBIX BHYTPEHHHUX YOCKICHHM,
COOTBCTCTBYOIHUX TPAAUIIMOHHBIM ICHHOCTAM pOCCHﬁCKOFO OGH_IGCTBa, paciiipCHUC KU3HCHHOT'O
OIlbITa WU OIbITa ACATCIBHOCTH B INPOLUCCCC pCain3alluil OCHOBHBIX HaHpaBHeHI/Iﬁ BOCITUTATCIILHOU
NEeSITeNIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMM  OOYy4alomerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUNCKOTO O0IIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOSA3aHHOCTEH, YyBa)KeHHE 3aKOHA U
MIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITEIBbHOCTH NPU CO3JaHUM YYEOHBIX MPOEKTOB,
peiCHUN y‘-Ie6HbIX U ITI0O3HABaTCJIbHBIX 3a1a4, BBIIIOJIHCHUU 6I/IOJIOI‘I/I‘-I€CKI/IX OKCIICPUMCHTOB;,

CIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATH €€;

YMCHHC YYUTHLIBATH B CBOUX [[ef/'ICTBI/ISIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O BSaHMOﬂeﬁCTBHH
JIIOI[Cﬁ C pa3sHbIMUA y6e)KI[€HI/I$IMI/I, KYJIbTYPHBIMH HCHHOCTAMHU U COLMUAJIbHBIM ITOJIOKCHHUEM

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS Yy4EOHBIX,
M03HABATENbHBIX U UCCIIEOBATEIBCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHU K MHEHHIO ONIIIOHEHTOB
MpH 00CYXJIEHUU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

FOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKON TPakJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKECHHS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoli, rop1ocTu 3a cBo# Kpaii, cBoto Poauny,
CBOM SI3BIK U KYJBTYPY, IPOIUIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

HEHHOCTHOC OTHOUICHHEC K IMPUPOAHOMY HACJICIWUIO U IMMaMATHUKaM IPHUPOABLI, JOCTHXCHUAM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIOCOOHOCTH OLIEHHMBAThH BKJIAJ] POCCHICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOTHH,
MOHMMAaHUs 3HAYE€HUS OWOJOrMM B IMO3HAHHUHA 3aKOHOB npupoabl, B JKH3HH YCJIOBCKA H
COBPEMEHHOT0 00I11eCTBa;

ujeitHas yOe:xx IEHHOCTh, TOTOBHOCTh K CITYKEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 32
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OILIEHHMBATh CUTYAIllUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYAICH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAMLIMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

OCTECTUYCCKOC OTHOMICHHUE K MHUPY, BKIIIOYasA ICTCTUKY 6I)ITa, HAaYYHOIO U TEXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACHCTBUS dKUBON IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTH K CaMOBBIPpAXKCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOABIIATH
KadecTBa TBOPUYECKOMN JIMIHOCTH;



5) ¢pusnuyeckoro BocnuTaHusi, (OPMUPOBAHUA KYJIbTYPbI 310POBbSI U SIMOLUMOHAJIbHOTO
Oslaromosty4us:

MOHUMAaHUE W pealu3alus 3J0pOBOTO M 0e30macHOro oOpasa >KU3HH (30pOBOE MUTAHHE,
COOIOICHHE THUTMEHUYECKHX MpPaBHJI U HOPM, COQJIaHCHPOBAHHBIM pPEXHUM 3aHATHH U OTIbIXA,
perynspHasi pu3ndeckasi aKTUBHOCTD), OE€pexXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHHE [ICHHOCTH TPABUJI WHINBUIYAIBHOTO U KOJJICKTUBHOTO 0OE30MacCHOTO TIOBEICHUS
B CUTYallUAX, YTPOKAIOLIUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCIEACTBUA W HENpPUATUS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYJIOTI00HE;

TOTOBHOCTh K AKTUBHOH JEATEIBHOCTH TEXHOJOTMYECKOM M COIMAJIbHOI HaIlpaBJIEHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBIIIOJHATH TAKYIO I€ATEILHOCTD;

MHTEpEC K pas3iIuyHbIM cdepaM Npo(ecCHOHANBHON NeATeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BBIOOP Oynyiiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSIKEHHH BCEM
KU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKON KYJIbTYpBI: MPHOOpETEHUE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLICHKU WX BO3MOXXHBIX TIOCIIEJCTBUN SISl OKPYXKAIOLIEH CpeIbl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEeLICHHUS;

CIOCOOHOCTH UCMOIB30BaTh MPUOOpETaeMble IPU U3YyYSHUH OUOJIOTUY 3HAHUS U YMEHHUS TIPU
penieHnr npoOseM, CBS3aHHBIX C PAalMOHAIBHBIM MPUPOJIONOIB30BAaHUEM (COOIIOIEHUE MPaBUII
MOBEJICHUS B MPUPOJIC, HATPABIICHHBIX HA COXPAHECHHE PAaBHOBECHS B 9KOCHCTEMAaX, OXPaHY BHUJIOB,
IKOCUCTEM, OMoCheEpHl);

AKTUBHOE HETPUATHE EUCTBUM, MPUHOCAIINX BPE] OKPYKAIOIIEH PUPOIHOM Cpelie, yMEHUE
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTHYECKHUE MOCIEACTBUS MPEeAIPUHUMAEMbIX IEHCTBUHN U
MpeA0TBpaIaTh UX;

HaJu4he Pa3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, AKOJOTHYECKON KYJIbTYphI, OIbITA
JEATEIbHOCTH  SKOJIOTMYECKOW  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HUMH B
MM03HABATEIbHOW, KOMMYHUKAaTUBHOM U COLMAJIbHOM IPaKkTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESATEIbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl W OOIIECTBEHHON MPAaKTHUKH, OCHOBAaHHOTO HA JHUalore KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIBTYPBI KaK CPEICTBA B3aMMOJCHCTBUS
MEX1Y JIFOIbMU U TIO3HAHUSI MUPA;

MOHMMaHUe CrHenu(PUKd OUOJNOTUM KaK HAayKd, OCO3HaHus e€ poilu B (HOPMHUPOBAHHUU
PaIMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TNPEACTaBIEHUS 00 OKpYy)KaroleM
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEIOBEKA U 00IIECTBA, B O3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH
U peuIeHuH npo0IeM coXpaHEHHs MPUPOTHOTO PAaBHOBECHUS,



yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHMM JJsl COBPEMEHHOW LMBMIM3ALMU: 00ECHedeHUs
HOBOTO YpPOBHS Pa3BUTHS MEAWLUHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTH, CIIOCOOHBIX
pemaTh pecypcHble MpOOIEeMbl pa3BUTHSI YEJIOBEYECTBA, MOUCKA MyTEH BHIXOJAA U3 TII0OATBHBIX
HKOJIOTUYECKUX Ipo0sieM M oOecreueHHsl Nepexoja K YCTOHUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IMOJYYCHUHM OMOJIOTMYECKMX 3HAHMU B LENAX IOBBIIICHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW 4YacTH (DyHKIIMOHAIbHOU
IpaMOTHOCTH 00y4aroLuxcs, popMupyemMoi npu U3y4eHuu OUoJIoruy;

IIOHMMAaHHE CYIIHOCTH METOJNOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONIb30BaTh IOJlydyaeMble 3HAHWA JUId aHalu3a W OOBSICHEHHS  SIBICHUM
OKpPY)KAIOIIEr0 MHpa M IPOUCXOIALIMX B HEM HM3MEHEHUH, yMEHHE [enaTb OOOCHOBAHHBIE
3aKJIIOYEHHUsT Ha OCHOBE Hay4HbIX (DAaKTOB M HUMEIOIIUXCS JaHHBIX C LEJIbI0 IOJy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCIIOIb30BaTh OMOIOTNYECKUE 3HAHUS Ul PELIEHUs IpoOIeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUsIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, NOTOBHOCTH OCYILECTBIATH IMPOCKTHYIO H
HCCIIEIOBATENIBCKYIO AESATEIIBHOCTh MHIMBUYalIbHO U B IPYIIIIE;

TOTOBHOCTb U CIOCOOHOCTh K HEINpPEpPhIBHOMY OOpPa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH 1O OHOJIOTMM B COOTBETCTBUU C >KMU3HEHHBIMU
noTpeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIle pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeamera «bBHOJIOrus» BKIIIOYAIOT:
3HAYUMBIC JUIT  (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOYHYAIOMIUXCS — MEXKIUCIUTUTHHAPHBIC
(MexXIpeIMeTHbIE) O0IeHayUYHbIe TOHITHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
crenu(uKy METOAOB MO3HAHUSA, HCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, JHEPTus,
SIBJICHHE, TIPOIIECC, CUCTEMa, HAYUHBIN (haKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Wccae0oBaHue, HaOMIOICHHE, W3MEpPEHUE, IKCIEPUMEHT W JPYruX), YHUBEpCaJbHbIC Yy4eOHBIC

JIeNCTBUSA (HO3HaBaTeJ'IBHLIe, KOMMYHUKATHUBHBIC, peFYJ'ISITI/IBHBIe), 06ecneananmHe
(I)OpMI/IpOBaHI/Ie (I)YHKHHOHaHLHOIZ rpaMOTHOCTH U COLIMAJIbHOM KOMIETECHIINU 06yqaroumxc51,
CIIOCOOHOCTH 06yqafoumxcs[ HCIIOJIB30BaTh OCBOCHHBIC MCKIUCHUIITIMHAPHEIC,

MHUPOBO33PEHUYECKUE 3HAHMS U YHHUBEpcajbHble Y4eOHble JAEHCTBUS B IO3HABaTEIbHOM U
COLIMAJIbHON MIPAKTHKE.

MeramnpeaMeTHble pe3ysbTaTbl OCBOEHHMsSI MHpPOTrpaMMbl CpPEAHEro oouero oOpa30BaHUS
JIOJKHBI OTPaKaTh:

Ogi1ajeHne YHMBeEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE 1l CTBHS:

CaMOCTOSITENIbHO (POPMYJIHMPOBATh M  aKTYalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOEHUHU 3HAHUN NMPHUEMBI JIOTUYECKOTO MBINIUICHUS (aHaiu3a, CUHTE3a,
CpaBHEHMs, KiaccupuKkaiuu, oO0O0OIIeHus), pPACKPbIBaTh CMBICH OWOJOTHYECKUX MOHATUH
(BBLAETIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATHIMH);

ONpeAeNATh IeNd JAEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEILHOCTHU C MOCTaBICHHBIMU LIETSIMU;



UCIOJIb30BAaTh OHMOJOrMYECKHE TMOHATHS s OOBbsCHEHUs (AKTOB M SIBICHUN KUBOH
IIPUPOJIBI;

CTPOMTDH JIOTUUECKUE PacCyKIEHUs (MHIYKTUBHBIE, I€IyKTUBHBIE, [0 aHAJIOTUN), BBIABIATH
3aKOHOMEPHOCTH U IPOTUBOpEYUs B PACCMATPHUBAEMBIX SIBJIECHUSX, (OPMYJIHMPOBATh BBIBOJBI U
3aKIIIOYCHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA I IPEJICTaBICHMS CYLIECTBEHHBIX CBS3€H U
OTHOIICHUHA B H3YyYaeMbIX OHOJOrMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYMH pazHOrO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX UCTOUYHHUKAX;

pa3pabaTrbIBaTh IUIaH PELICHUs NPoOIEeMbl ¢ YUETOM aHAIN3a UMEIOIUXC MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLICHMBATb COOTBETCTBHE PE3YJIbTATOB LEJM,
OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPAMHUPOBaTb M BBIOJHATH pPabdOTy B YCIOBUSAX pEAIbHOTO, BHUPTYalIbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJaJIeTh HABbIKAMU Y4eOHO-MCCIIE0BATEIbCKOW M IPOEKTHOM JeATeNbHOCTH, HaBBIKAMHU
paspelieHuss mpobieM, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOZOB
pelIeHns IPaKTUYECKUX 3a/]]a4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB II03HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BUJbl JACSITEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEepHpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHI0O B Y4YeOHBIX CHTyallMsX, B TOM 4YHCIE MpU
CO3JIaHMH Y4EOHBIX M COLIMATIBbHBIX IPOEKTOB;

(dbopMHpOBAaTh HAYYHBIA THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBbHOM JEATEIBHOCTH U
AKU3HEHHBIX CUTYyalUsX;

BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBS3U U aKTyaJU3UpOBaTh 3a]auy, BBIABUIATh TUIIOTE3Y
e€ peleHus], HaX0AUTh apTyMEHTHI JJIs JJOKa3aTeJIbCTBA CBOMX YTBEP)KIEHUMN, 3aJaBaTh TapaMeTphbl
U KPUTEPUU PELICHMUS;

aHAJIN3MPOBATh IOJYUYEHHBIE B XOJ€E PELIEHUS 3aJa4M Pe3yJbTaTbl, KpUTUUYECKHU OLIEHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh IEJICHANPABICHHBIH IOMCK MEepeHoca CPeACTB M CHOCOOOB JAEHCTBUS B
poeCCUOHATILHYIO CPEY;

yMEeTb  NEPEeHOCUTh 3HaHWs B  IIO3HABATEJIbHYI0 M  NPAaKTUYECKyl0  oO0jacTu
KHU3HEICATENIbHOCTH;

YMETh HHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTAaTh HOBBIE HJEHW, IPEAJaraTb OpPUTMHAIBHBIE IOAXOIbl W PpEIICHHS, CTABUTH
MpoOGJIEMBI U 3a/1a4H, JOIYCKAIOIUE alIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOro mnocoous,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJIOTMYECKUX CIIOBApsAX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHamU3UpoBaTh HH(OPMALMIO PA3TUYHBIX BHJIOB U (QOpM
MIpe/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEITPOTHBOPEUYUBOCTD;



(dbopMynpoBaTh 3aMpochl W TMPUMEHATh pa3IMyHblE METOIbl MpU TOUCKE U OoTOOpe
Ononorndeckoit nHGOpMaIuu, HEOOXOIUMOM JIJIS BBIITOJIHEHUS yUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT WCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTUMAIbHYIO (GOpMYy MpeACTaBICHUS OUOJIIOTUYECKOM
uHpopmanuu (cxemsl, rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

WCIOJIb30BaTh HAY4YHBIM S3BIK B KA4eCTBE CpEICTBA TpH paboTe ¢ OUOIOTHYECKOM
uHpopManen: TPUMEHATh XUMHUYecKHe, (U3MYECKHe M MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBL,
dbopMynbl, abOpeBUAaTypy, HOMEHKIATypy, HCIOJb30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS W  3alIUTHl  WHPOpMAIUK, HHPOPMAIIMOHHOMI
0€30MMacCHOCTH JTUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMMU:

1) o6menmne:

OCYIIECTBISATH KOMMYHHKAIIUU BO BCEX c(epax KU3HU, aKTUBHO y4acTBOBATh B IMAJIOTE WIIH
JMCKYCCUU TI0 CYIIECTBY 00CYX1aeMOil TeMbl (YMEHHE 331aBaTh BOIIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENIHO BBITIONHEHHS MpeajaraeéMoil 3ajadyu, yYUThIBATb HHTEPEChl U COTJIACOBAHHOCTH
MO3UIUH IPYTUX YYaCTHUKOB AMAJTIOTA WU JUCKYCCHUH);

pacro3HaBaTh HEBepOaTbHBIE CPEICTBA OOLICHUS, IIOHMMATh 3HAUYEHHE COLUAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHTYaIlMi, YMETh CMAT4YaTh KOH(MIUKTHI U BECTH
MIEPETOBOPBL;

BIIQJIETh Pa3MYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJCWUCTBUS, MOHUMATh HaMEPEHHUS
IPYTUX JIIOJCH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHHWE K COOECETHHUKY M B KOpPpeKTHOU (opme
(bopMyIHpOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSAITeJIbHOCTD:

MOHMMATh W HCIOJIb30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIAMBUAYAIBHOH DPAaOOTHI TpH
pelieHnrn OGuosorndyeckoi MpoOieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh NMPHUMEHEHUs TIPYMNIOBBIX
(dhopM B3aMMOJEHCTBYSI IPU pEIICHUH YUeOHOM 3aa4H;

BBIOMpATh TEMaTUKYy U METOJbl COBMECTHBIX JACHCTBHIA C Y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KaK/10T0 4jieHa KOJUIEKTHBA;

MIPUHUMATH IIETTH COBMECTHOH JEATEIHHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS
o €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEUCTBHUM, pacCHpelNeisaTh pPOJM € Y4YETOM MHEHUU
Y4aCTHUKOB, 00CYXIaTh Pe3ylbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJIa M KKIOTO YUYaCTHHKA KOMAaHIBI B OOIIUI pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

mpenajaraTb HOBBIE TMPOEKTHI, OIEHMBATh HJIEW C TMO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETUIECKOE TTOBEJICHUE B PA3TIMUHBIX CHTYaIUsX, IPOSBIISTH
TBOPYECTBO U BOOOPAKEHUE, OBITHh MHUIIHATHBHBIM.

OBiaieHne YHHBEPCAJIBLHBIMH PeryJ/isiTUBHBIMY /1€ CTBUAMM:

1) camoopranm3amnus:

WCTIOJIH30BATh OMOJIOTUYECKNE 3HAHUS TSl BBISIBIICHHS ITPOOJIEM U UX PEUICHUS B )KU3HEHHBIX
Y y4eOHBIX CUTYAIIHSIX;



BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHWH IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX M IIOCTYNKAaxX II0 OTHOLIECHUIO K >KMBOM IPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh II03HABATENIbHYIO JIEATEIIBHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIHNPOBATh COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON JESATEIbHOCTH M KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIEeMBbI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEAIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMK1 y4eOHOTO IIPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO LIIMPOKON 3PYIUIMU B Pa3HbIX 00IACTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LEIISIM;

BJIaJIeTh HABbIKAMM [103HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpLIAEMbIX JIEHCTBUN U
MBICTMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB M OCHOBAHMMA, HCIIOIB30BATh MPUEMBI pe(IIeKCHu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHsATHE ceds U IPYTHUX:

MIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP € MTO3ULUH JIPYrOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmertHslie pe3ynbTaTbl ocBoeHHs nporpammbl COO mo Ouonoruu Ha 0a30BOM YPOBHE
BKIIIOYAIOT crienududeckue sl yaeOHOro mpeamera «bHONOTHs» HAay4HbIE 3HAHUS, YMEHHS WU
CHocOoObl JIEWCTBUH 1O OCBOCHHIO, HWHTEpIpEeTallMM W MNPeoOpa3OBaHUIO 3HAHUN, BUABI
JESTeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHMH B Pa3iMYHBIX y4eOHBIX
CUTYyallUsX, a TAK)KE B peaJIbHBIX KU3HEHHBIX CUTYaIUsAX, CBS3aHHBIX ¢ Ouojoruei. B mporpamme
MIPEIMETHBIEC PE3YIIbTAThl IPECTABIICHBI 110 T0JIaM 00YYEHUSI.

[IpenmerHbIe pe3ynbTaThl OCBOCHUsI yueOHOro mipeamera «buonorus» ¢ 10 knacce nOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAaHUM O MecTe W poJM OMOJIOTMM B CHUCTEME HAy4YHOTO 3HAaHHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa U
HAYYHOTO MHPOBO33PEHHsSI, O BKJIAZC POCCHHCKHX W 3apyOCKHBIX YUIEHBIX-OMOJIIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHNs KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHSATHHA: JKHU3HB, KIIETKA,
OpranusmM, Metadoyn3M (0OMEH BELIECTB U NpPEBpAIleHUe SHEPruu), TOMeocTa3 (CaMOperysius),



ypOBHEBas  OpraHM3alMsl  JKUBBIX  CHCTEM, caMOBOCIIpOM3BeieHne  (penpoayKuus),
HACJIEJICTBEHHOCTh, U3MEHYMBOCTb, POCT M PA3BHUTHUE;

YMEHHE W3JaraTh OHOJIOTUYECKUE Teopuu (KIETOYHAs, XPOMOCOMHAas, MYTalMOHHAs,
LEHTpaJbHAsl JIOrMa MOJEKYJsipHOH Owosnoruu), 3akoHbl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u y4yeHus (0 HeHTpax MHOrooOpas3usi U MPOUCXOXKICHHS KyJIbTypHBIX pactenuid H. U.
BawuiioBa), onpeensTh rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIQJETh METOJAaMH HAYYHOTO TO3HAaHUS B OWONOTHM: HAOJIOJCHHWE M ONHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SBJCHHI, OpraHu3alus W MPOBEJEHUE OHOJIOrHYECKOro
SKCIIEPUMEHTA, BBIJIBM)KCHHE THUIIOTE3bl, BBIABICHUE 3aBHUCUMOCTH MEXIY HCCIETyeMbIMU
BEITMYMHAMU, OOBSICHEHHUE MTOTYYCHHBIX PE3YJIbTATOB, UCTIOIb30BAHHBIX HAYYHBIX MOHSATUH, TCOPHIA
Y 3aKOHOB, YMEHHE JIIaTh BHIBOJIBI HA OCHOBAHUU MOJTy4YEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBbIE MPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHa BEIECTB U
MpeBpalleHs] SHEPIHH B KJETKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HIHEPreTUYeCcKOro OoOMeHa,
XEMOCHHTE3a, MHUTO03a, MEHO03a, OIUIOJAOTBOPCHHUS, PA3MHOKEHUS, WHIAMBHUIYAILHOTO DPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TMPUMEHSITHh MOJIYYCHHbIC 3HAHUS s OOBSCHEHUS OMOIOTHYECKHX MPOLECCOB U
SIBJIIGHUH, U MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKHU3HU C IIENIbI0 OOecTieueHus
0€30MaCHOCTH CBOETO 3[I0POBbS H 3J0POBBSI OKPYKAIOLINX JFOACH, COONIOICHUS HOPM T'PaMOTHOTO
MOBEJICHUSI B OKPYXAaOIIeH NPHPOTHONH cpene, MOHWMaHHE HEOOXOIUMOCTH HCIOIb30BaHUS
JOCTUKEHUM  COBpPEMEHHOH  Ouojmoruu U OHOTEXHOJOTMH Ui PalMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pemaTh OJJICMCHTApHBIC TI'E€HETHYECKHE 3aJadyd Ha MOHO- W JUTHOPUIHOE
CKpEUIMBaHKE, CIEIUICHHOE HACIIeI0BaHHUE, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS IS
npe/icKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATH JIa0OpaTOpHbIE M MpaKTUYeCKUe paboThl, COONIOAATH MpaBWiia MpU
paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBAHKEM;

YMEHHE KpPUTHYCCKH OICHUBATh M HWHTEPIPETHPOBATh HH(DOPMAIHMIO OHOJIOTHYECKOTO
COJIep>KaHus, BKIIOYAIONIYI0 TICEBIOHAYYHBbIE 3HAHWS W3 PA3TUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW HH(OpPMAINK, HAYYHO-TIOMYJSPHbIE MaTepuaibl), dTUYECKHUE AaCMEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHH, MEAUILIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOUIeHHs, 0000mmas
OHMOJIOTHYECKYI0 HH(POPMAIINIO U3 HECKOIBKUX MUCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHSATHIHBIN
anmapat OMOJOTHH.

[IpenmerHbIe pe3ynbTaThl OCBOCHUsI yueOHOro mipeamera «buonorus» ¢ 11 Knacce mOIKHBI
OTpaXKaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJNOTMM B CHCTEME HAay4YHOTO 3HAHUA
€CTECTBEHHBIX HayK, B (hOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHsSI, O BKJIAZIE POCCHICKHX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
owosoruu, QyHKIIMOHAIEHON IPaMOTHOCTH YEJIOBEKA JIJIS PEIICHHS )KU3HCHHBIX 33]1aY,

YMEHHE PACKPBIBATh COJAEpKAHHE OMOJOTHYECKHX TEPMUHOB W TOHSATUMN: BUJ, TOMYISLUSA,
reHO(OH/I, IBOJIIONHUS, JBUXKYIIHE CUIBI ((PaKTOPHI) IBOJIOIHH, MTPUCIIOCOOTICHHOCTh OPTaHU3MOB,
BUI000pa30BaHue, SKOIOTHIECKHE (PAKTOPHI, SKOCHCTEMA, POTYIIEHTHI, KOHCYMEHTBI, PETyIIEHTHI,
[IeTIA TTUTAHUSI, SKOJIOTUYECKast MUpaMuia, OrnoreorieHo3, obuocdepa;



yYMEHUE H3/arate Ouosiorndyeckue Teopun (dBomronuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKAash TEOpUs HBOJIIOLMHU), 3aKOHbI U 3aKOHOMEPHOCTH (3apoAbliieBoro cxoactsa K. M.
bapa, depenoBaHus riaBHbBIX HampasieHud u nyred sBomounu A. H. Cesepuosa, ydyeHus o
o6uochepe B. 1. BepHasickoro), onpenensars rpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BIAJETh METOJaMM HAy4yHOIO IIO3HAHUS B OMOJIOTMM: HAOJIOJEHHE U OIHUCAHUE
KHUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUH, OpraHM3anus U TMPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMHU, OOBSICHEHHE MTOJYYCHHBIX PE3YJIbTaTOB, UCIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOPUI
Y 3aKOHOB, YMEHHUE JI€1aTh BbIBOJbI HA OCHOBAHUH IOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC NMPHU3HAKU CTPOCHUSI OMOJIOrMYeCKHX OOBEKTOB: BHJIOB,
MOMYJISILUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTE€OLIEHO30B U AIKOCUCTEM, OCOOCHHOCTH
IIPOLIECCOB:  HACJIEACTBEHHOW HW3MEHUMBOCTH, €CTECTBEHHOIO OTOOpa, BHMI000pa3oBaHus,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEMCTBUS IKOJIOTMYECKUX (PaKTOPOB HA OpPraHU3MbI, IiepeHoca
BELIECTB M IOTOKA HPHEPrMM B HKOCHCTEMAX, AHTPOIIOIEHHBIX M3MEHEHMH B 3KOCHUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX ITUKIOB B Ouocdepe;

YMEHHUE NPUMEHATh IOJIyYEHHbIE 3HAHMS JUId OOBACHEHHS OHMOJIOIMYECKMX IPOLIECCOB U
SIBJICHUM, Ul MPUHATUS NPAKTUYECKUX PELICeHUH B MOBCEIHEBHOM XM3HU C LIENbIO OOecredeHus
0€30I1aCHOCTH CBOETO 3[I0POBbS U 370POBbS OKPY>KAIOLIUX JIOAEH, COOIIOCHUSI HOPM I'PAMOTHOTO
MIOBEICHHUS B OKpPY)KAIOIIEW NPHUPOJHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTUKEHUI COBPEMEHHOM OMOJIOrUHU JUIsl pallMOHAIBHOIO IPUPO/I0IOIb30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OHOJIOTMYECKHE 3a/adyM, COCTAaBIIATh CXEMbl IepeHoca
BEIIECTB M SHEPIHU B SKOCUCTEMaX (LieNH MUTaHus);

YMEHHE BBIIOJHATH J1A00OpPaTOpHBIE M MPAaKTHYECKHE pPaldOThI, COONOJATh MpaBWiIa IpU
pabote ¢ y4eOHBIM 1 1a00paTOpHBIM 000pPYyI0BAHUEM;

YMEHUE KpPUTHUYECKH OLIEHWBAaTh W MHTEPIPETUPOBaTh HHGPOPMALKI0 OHOJIOTHYECKOro
COJZIepKAaHUs, BKJIIOYAIOUIYIO IICEBJIOHAyYHbIE 3HAHUS M3 pa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOW HMH(OpPMAIMH, HAYYHO-TIOMYJAPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOAIBHBIC
9KOJIOTMUECKHE MPOOJIEMbI COBPEMEHHOCTH, ()OPMUPOBATH O OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE co37aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKHUX MCTOYHUKOB, IPAMOTHO HCIIOJIb30BAaTh MOHATUNHBIN
anmapaT OUOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uu¢posbIe)
n/  pa3jgeoB H TeM Bcer  KoHTposibH IMpakTHyeck
oOpa3oBaTe/ibHbIEC
n NpOrpaMMel 0 bie padoThI ue pabdoTbl
pecypcsl
bu6mmorexa [IOK
buonorusa kak
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKka 92



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

bubmuoreka [JOK
JKuBble cucTemsl U
1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XuUMHUYECKU bubmuorexa [JOK
COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIIETKHA 92
JKuznenesrenbHOC bubmmorexa [IOK
6 1 https://m.edsoo.ru/7f41c2
Th KJICTKH 92
PasmHoxeHue u
HHMBIIYATBHOE bubmuorexa [JOK
Y 5 1 https://m.edso0.ru/7f41c2
pa3BUTHE 92
OpPraHu3MoOB o
HacnenctBennoct bubmuorexa [JOK
b U U3BMEHYHMBOCTD 8 1.5 https://m.edsoo.ru/7f41c2
OPraHu3MOB 92
Cenexknms
bubmuorexa [JOK
OpraHU3MOB.
3 1 https://m.edsoo.ru/7f41c2
OCHOBBI o
OMOTEXHOJIOTUH o
bu6mmoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 2 4
1O ITPOI'PAMME
11 KJIACC
N HanmenoBann KoaunvecTBo 4acoB DJIeKTPOHHbIE
" e pa3ieyioB u (uudposbIe)
n/ Bcer Kourpouabnbl  IIpakTnuecku
TeM o0pa3zoBaTte/ibHbIE
n 0 e padoThbl e padoThbl
NMPoOrpaMmblI pecypchl
bubmmoteka IIOK
OBOJIOLIMOHHAS
1 https://m.edsoo.ru/7f41cc7
OunoJtorus A
Bo3nukHOBEHH
o 1 DASBITHE but6mmorekxa [IOK
p 0.5 https://m.edsoo.ru/7f41cc7

JKNU3HHU Ha
3emiie

4
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Opranu3mMsl U
OKpY’KaroIast S) 1
cpena

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc?

CooOmiecrBa u
JKOJIOTUUYECKUE 9
CHUCTCMBI

PesepBHOE
BpeMs

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 0 2.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc?

bub6nmoreka [IOK
https://m.edsoo.ru/7f41cc?

INHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KosmyecTBO yacos
Kour IIpak
Ne p Jara
0J1b THYEC
n/  Tema ypoka Bee P u3yueH
HbIE KHue
1 ro usl
pado pado
ThbI ThbI
buonorus B cucreme Hayk 1 1.09
MeTtonabl TO3HAHUS JKUBOU
npuponsl. [IpakTrueckas
pabota Ne 1 «Mcnonp3oBanue
1 0.5 8.09
Pa3IMYHBIX METOJIOB IIPH
W3YYEHHH OMOJIOTUYECKUX
00BEKTOBY
buonornueckre cucTemsl,
1 15.09
MPOLECCHl U X U3YyUYECHHE

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTesIbHbIE

pecypcbl

bubnmorexa LIOK
https://m.edso0.ru/863
€6122
https://m.edso0.ru/863
e632a

bubmmoteka IIOK
https://m.edso0.ru/863
€6122

bubnunoreka LIOK
https://m.edso0.ru/863
£6564
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XUMHUYECKUI COCTaB KIETKH.

bubnunoreka LIOK

4 B 22.09 https://m.eds00.ru/863
0/1a ¥ MUHEpaJIbHBIE COTH e6746
bubnunorexa LIOK
benku. CoctaB u cTtpoeHne
5 6o 29.09 https://m.eds00.ru/863
HKOB e6b72
depMeHTHI — OHMOJIOTHYECKHE
KaTtaym3aTopsbl. JlaboparopHas
pabora Ne 1 «3ydeHue bubmorexa [IOK
6 } Uyq 0.5 6.10 https://m.eds00.ru/863
KaTAJINTHYCCKOW aKTUBHOCTH e6b72
(bepMeHTOB (Ha IpUMepe
amMuIa3bl WIK KaTajaasbl)»
bu6nmmoreka [IOK
7 VrineBoasl. JIunuasl 13.10 https://m.edso0.ru/863
e6870
bubnuoreka [{OK
8 Hyxneunosbie kucinotsl. AT® 20.10 https://m.eds00.ru/863
e6d5c
bubnunoreka LIOK
HcTopust u MeToabl U3yueHus
9 27.10 https://m.eds00.ru/863
KieTku. Knerounas reopus
e6e88
10 Knerka kak 1emocTHas xuBast 1011
cucrema
CrpoeHnue 3yKapuoTUYECKOn
kieTku. JlaboparopHas pabora
Ne 2 «M3yuenue crpoenus Bubmorexa LIOK
KJIETOK PaCTEHHUM, JKUBOTHBIX https://m.eds00.ru/863
11 5 p N ’ 05 1711 e6ffo
TPHDOB 1 DAKTEPHI HOA https://m.eds00.ru/863
MHUKPOCKOITIOM Ha TOTOBBIX 0716c
MUKpOTpenaparax u ux
OTICaHUE»
OOMeH BEIIECTB UITH Bubmaorexa IIOK
12 24.11 https://m.eds00.ru/863
MeTaboJIn3M
e766¢
bu6nmorexa LIOK
13 dorocuHTe3. XEMOCHHTE3 1.12 https://m.eds00.ru/863
e7c98
bubnunorexa LIOK
14 DHepreTudeckuii oOMeH 8.12 https://m.eds00.ru/863
graae
JKv3HEHHBIN ITUKIT KIICTKH. bubmuoreka [{OK
15 Jlenenue kiaeTku. MuTo3s. 05 15.12 https://m.eds00.ru/863

JlaGopatopnas padora Ne 3

e7dc4
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«Habmronenne MuTosa B
KJIETKaX KOHYMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOTIperaparax

Buocunres Oenka. Peakiusa

bubnunoreka LIOK

16 22.12 https://m.edso0.ru/863
MaTPUYHOTO CHHTE3a
e796e
Tpancnsanuust — OHOCHHTES buGnuorexa [IOK
17 P i 29.12 https://m.edso0.ru/863
Oenka
e796e
Hexnerounsie popMbl )KH3HU buGnuorexa [IOK
18 p 12.01 https://m.eds00.ru/863
- BHPYCH £7540
bu6nmoreka [IOK
DODMBI DASMHOIKCHILS https://m.edso0.ru/863
19 PMBLP 19.01 e81b6
OpTaHH3MOB https://m.edso0.ru/863
e83le
bubmuoreka [IOK
20 Meiio3 26.01 https://m.eds00.ru/863
e7f4a
OO6pa3oBaHue U pa3BUTHE
IMOJIOBBIX KJIETOK.
O1ion0TBOpEHHE. bubnuorexa [JOK
21 Jlaboparopuas pabora Ne 4 0.5 2.02 https://m.eds00.ru/863
«3yuenue crpoenus €81b6
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIperiapaTax
HWunuBuayaabHOE pa3BUTHE bubnnorexa [JOK
22 JHBHILY p 9.02 https://m.edso0.ru/863
OpraHHU3MOB 08436
I'enernka — Hayka o bubmuorexa [IOK
23 HacCJIEICTBEHHOCTH U 16.02 https://m.edso0.ru/863
M3MEHUYMBOCTH €862
3aKOHOMEPHOCTH
HacleI0BaHus IPU3HAKOB bubmorexa HOK
24 M 5 p ' 1.03 https://m.eds00.ru/863
OHOTHOPHUIHOE 08378
CKpeIllMBaHUe
JluruOpuHOE CKpeIrBaHueE. bubnmnoreka [JOK
25 3aKOH HE3aBHCHUMOI'O 15.03 https://m.edso0.ru/863
HACJEA0BAaHU IPU3HAKOB e89a4
26 CueruieHHOe Haclieq0BaHue 0.5 22.03 bubnuoreka [JOK
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npu3HakoB. JlabopartopHas
pabota Ne 5 «M3yuenue
PE3yIbTaTOB MOHOTUOPUTHOTO
Y TUTHOPUTHOTO
CKpEUIMBAHUSA Y APO30(HIIBI
Ha TOTOBBIX
MUKpOITperaparax»

https://m.edso0.ru/863
£8c60

I'eneTunka moima. bubnunorexa LIOK
27 HacnegoBanue npu3Hakos, 1 29.03 https://m.edsoo.ru/863
CIICIUICHHBIX C I10JIOM e8c60
M3MeHYHBOCTb.
Henacnencrsennas
W3MEHYMBOCTh. JlabopaTtopHast
abota Ne 6. 3yueHue buGnuorexa [IOK
28 P yie 1 05 504 https://m.eds00.ru/863
MoAU(UKAITMOHHON e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
Hacnencreennas
M3MEHYMBOCTh. JlabopaTropHas bubnuorexa [JOK
29 pabota Ne 7. «AHanu3 1 0.5 12.04 https://m.eds00.ru/863
MyTalui y 1po30(uiIsl Ha e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bubmuoreka [{OK
30 I'eHeTHKa yemoBeka 1 19.04 https://m.eds00.ru/863
e8d78
PesepBubIiil ypok. O6006111eHIE
31 mo teme «HaciaeacTBeHHOCTh 1 26.04
Y U3MEHYMBOCTH OPTaHU3MOBY
Cenexuus Kak HayKa 1 bubmorexa HOK
32 nponece 1 3.05 https://m.eds00.ru/863
€9214
MeToasl U JOCTHKEHUS bubmmoteka IIOK
33 CEJICKIINH PAaCTCHUN U 1 10.05 https://m.edsoo0.ru/863
JKUBOTHBIX 9214
buorexHonorus Kak orpacib bubmorexa [JOK
34 HpO3BOCTE 1 17.05 https://m.edso0.ru/863
€9336
OBIIEE KOJIMYECTBO YACOB 34 4 2405

I10 ITPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

buomnorus.10 knacc:yue6. 11 061eo0pa3oBat. opranu3anuii: 6a3oBsiii ypoBeHb/B.B. [Taceunuk u
ap.] ; mox pexn. B.B. Ilaceunuka.- M: [IpcBemenue, 2019. — 224 c.: un.- (JIuaus Ku3Hn).
buonorwus. 11 kimacc:yue6. s o6eoOpazoBar. opranusanuii: 6a30Beiii ypoBeHb/B.B. [laceunuk u

ap.] ; moxa pexa. B.B. [laceunuka.- M: [IpcBemienue, 2019. — 272 c.: un.- (JIunus xu3Hn).
METOINYECKHUE MATEPUAJIbI JIJISA YUUTEJIA

1. KoznoBa T.A. O0mas 6uonorus. Mertonndyeckue peKOMEHIalliY 110 UCII0JIb30BAHUI0 yUeOHUKA
B.b. 3axaposa, C.I'. MamontoBa, H.1. Conuna «O6mas 6uonorus. 10-11 kinaccel» npu u3y4eHuu
Ouosorun Ha 6a3oBoM U poduIbHOM ypoBHE — M: JIpod, 2006, 47c.

2. Jlepuep I'.'11.06mas 6uonorus. (10-11 xnaccer): [loaroroska k EI'D. KonrposnbHsie u

camocrositenbHbie padoTsl/I".1.JIeprep. — M.: Dxcemo, 2007. — 288c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITox6opka HHTEpHET-MaTEPHAIIOB IS
yuuTeseil OMOIOTHH 0 pa3HbIM OnoorndeckuM auctumuinaam. http://school-collection.edu.ru

Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB.






