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HEHTPa 00pa30BAHUA €CTECTBEHHO-HAYYHOM U TEXHUYECKOM
HanpaBjeHHocTel «Touyka pocra»

c.UepHoycoBo
2025 rop.



MNOACHUTEJIBHASA 3AIINCKA

1. IlnannpyeMble pe3yabTaThl 0CBOEHUsI y4eOHOro npeamera «buoJiorusy
[Tnanupyemblie pe3yabTaThl OMUPAIOTCS HA BeyllHe eJieBble YCTAHOBKH,

OTpaKaroIue OCHOBHOM, CYIIIHOCTHBIA BKJIaJ U3y4aeMOM IporpaMMbl B

pPa3BUTHE JTUYHOCTH OOYHAIOIIUXCS, UX CIIOCOOHOCTEN ¢ HCMOJIb30BAHHEM

o0opynoBanus neHrpa «Touka pocray.

IIpu pa3paboTke mporpamMmbl MO OHOJIOTMM TEOPETHUYECKYI0 OCHOBY s
OTIpEJICJICHHS] TIOJXO0/I0B K (DOPMUPOBAHHIO COJEPKAHUS ydeOHOTO MpeaMmeTa
«buonorus» cocraBuiM: KoHuenryainbHble mnonoxkeHnus DPIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€, coaepXaHusi, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB, MOJOXKEHUS 00 OOIIMX IENSIX U
MPUHIUNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopazoBanusi B Poccutickoii deneparuu, a Takxe MoJIOKEHUS O criennuuke
Ouonoruu, e€ 3HAYEHWU B TO3HAHUU >KUBOW TNPUPOABI U 0OecleueHUuu
CYILIECTBOBAHMSI YeJIoBeYeCKOoro oomiecTBa. COrIacHO Ha3BaHHBIM IOJIOKEHUSM,
onpeieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma no Ouonoruu Ja€t MpeACcTaBICHUE O LENsIX, 00 o0lel cTpaTeruu
oOy4eHHsI, BOCTUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPECTBAMU YUEOHOTO TIPeIMETa
«buonorus», onpenenser 00s13aTeILHOE MPEIMETHOE COJIEPKaHUE, €T0 CTPYKTYPY,
pacmpezeneHde Mo pas3felaM W TemaM, PEKOMEHIYEeMYIO IOCeI0BaTeNbHOCTh
M3YUYEHUs] y4EOHOr0o MaTepuaia ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3eH, JIOTUKM OOpPa30BAaTEIBHOTO TMpPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B nporpamme 1o 61Mo0run TakKe yUUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM
JUYHOCTHBIM, METaNpPEIMETHBIM U TPEIMETHBIM pe3yJibTaraM oOOy4YeHHUs B
dbopMUpPOBAHUM OCHOBHBIX BUJIOB Y4E€OHO-TI03HABATEIHHOM AEATETbHOCTH/YUeOHbIX
JNEeUCTBUN  OOy4YalomIMXCs MO  OCBOCHUIO  COJACpPKAaHUS  OMOJIOTHYECKOTO
oOpa3oBaHUs.

B nporpamme no 6uonorum (10—11 xmaccel, 6a30BbIi YPOBEHB) pealn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HM3YyYeHMHM OHWOJIOTHM, Ojarojapsi 4eMy B HEH
POCMATPUBAETCS  HAMpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmupoBaHueM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUYECKOTO MBIIUICHUS, TPEACTaBICHUN O 3J0POBOM
oOpa3e >XKM3HM U OEPEKHBIM OTHOIIEHHWEM K OKPYKAIOIIeW MPUPOTHOU cpee.
[ToaToMy Hapsxy ¢ M3y4eHHEM OOIIEeOMOJIOTHYECKUX TEOPUid, a TaKKe 3HAHHUM O
CTPOCHHH JKMBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MpOrpamMme Mo OWOJOTHUU YACICHO BHUMAHUE HCIOJIb30BaHUIO
MOJIYYECHHBIX 3HAHUM B MOBCEIHEBHOM >KU3HU JUIsl PELICHUSI IPUKIAAHBIX 3a]1a4, B
TOM YHCIe: MPOQPMIAKTUKA HACIEJACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-



T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHHUS HKOJIOTUYECKH
1€JIeCO00Pa3HOTO MOBEICHNUS B OKPYIKaIOIIEH MPUPOIHON Cpefie, aHAIU3a BIUSHUS
XO3SUCTBEHHONW  NIEATETLHOCTH YEJIOBEKAa HA COCTOSHUE TMPUPOIHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HAIIPABICHHOCTH
yueOHoro mnpenMera «buonorus» MpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecTeueHus
YCIIOBUH ISl PEIICHUsI OJTHOW M3 aKTyalIbHBIX 3aj[ad MIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOopas Impeanonaraer (GopMupoBaHHME Yy  OO0ydaroIIUXCA
CIIOCOOHOCTH aMaNTHPOBATHCA K HW3MEHEHHUSM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUpa.

buonorust Ha ypoBHe cpenHero oOmIero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecrieunBaer GOpMHUpPOBAHUE Yy OOYYAIOUIUXCS MPEACTABICHUA O
HAy4YHOM KapTUHE MHpA, paciiupsieT U 0000IaeT 3HaHUA O KUBOW MpHUpOIE, €€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alldd WU JBOJIOIUHU, CO3MaéT
yCJIOBHSI  JUISA: TIO3HAHUS  3aKOHOB  JKMBOW  TpHUPOABI,  (HOPMHUPOBAHHUS
(GyHKIIMOHATBPHOM TPAMOTHOCTH, HABBIKOB 3JI0POBOTO W 0Oe30macHOTO oOpasza
KU3HH, YKOJIOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHHS K >KUBOW TIPHUPOJC
U YEJIOBEKY.

Bonbimoe 3HaueHNE OMOIOTHS UMEET TaKXKE JJIS PEIICHUST BOCITUTATEIBHBIX 1
pa3BUBAIOIIMX  3aJa4  CpeaHero  obmero  o0pa3oBaHMSA,  COLUATH3AINH
oOyuarormuxcs. M3ydenue 6uomornu oOecrieynBaeT yCloBUs IJsi (OPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHKAllMOHHBIX ¥  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJBTYPBl, CIIOCOOCTBYET HHTETpAIlMU OMOJOTHYECKHX 3HAHHMH C
MIPEICTABIICHUSIMHU U3 JIPYTUX YUCOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BaHHBIC TOJOXKEHHS O MPETHA3HAUYCHWU YYeOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY JJIA ONpEAeNieHUs IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €ro COJAEp>KaHus, TMPEACTaBICHHOr0 B IMporpamme Io
OMOJIOTHH.

Ot6op coxaepxkanusi yueOHoro mpeamera «buosiorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO IMOAXO0/d, B COOTBETCTBHU C
KOTOPHIM OOyYaroIIrecs: OJDKHBI OCBOWUTH 3HAHWUS W YMEHHS, 3HAYMMBIC IS
dbopmupoBanus oOIIEH KyJIbTypbl, OMNPEACIAIONINE aJCKBATHOE IOBEICHUE
YyeJioBeKa B OKpY’Karollleld MPUPOJHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpakTUueckoul aestenbHOCcTU. Oco00e MECTO B 3TOW CUCTEME 3HAHUI
3aHUMAIOT JIEMEHTHI COACPKAHMS, KOTOPBIE CIy>KaT OCHOBOM ISl (HOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[EHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TyMaHW3allUu
OMOJOTUYECKOT0 00pa30BaHMUs.

CTpyKTypupoBaHHE COJEp)KaHUS y4eOHOro Marepuaia B TporpamMme IIo
OMONOTMHM OCYIIECTBIIEHO C Y4YETOM TMPHOPUTETHOTO 3HAYCHHsS 3HAHUM 00



OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KHUBOU MPHUPOJIBI, O €€ YPOBHEBOW OpPraHU3alMK U
ABOJIIONMU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHoro npeamera «buosorus»
BBIJICJICHBI CIICIYIONINE COJIepKaTeIbHbIe JIUHUU: «buonorus kak Hayka. MeTosl
Hay4dHOro mo3HaHmsA», «KileTka xak Owmojormueckas cucrema»n, «OpraHu3M Kak
Oouosornyeckas cucrema», «CucreMa M MHOT0OOOpasve OPraHUYECKOTO MHPAY,
«IBOJIIOIHS KUBOU MPUPOABDY, « IKOCUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTH.

enb uzyuenust yueOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOyYaIOMMMHUCSA  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIHOHATHHON
OpraHW3alliM >KUBBIX CHCTEM pPa3HOIO0 paHra © IPUHOOpPETECHHUE YMEHHUH
WCIIOJIb30BaTh 3TH 3HAHMS JJISI TPAMOTHBIX JICMCTBHUN B OTHOIIEHWU OOBEKTOB
YKWBOM MIPUPOJIBI M PELISHUSI PA3JIMUHBIX )KM3HEHHBIX TIPOOJIEM.

JlocTmkenre 1eau u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BOM
YpPOBHE 00€CTIeYMBACTCS PEIICHUEM CIISAYIONTUX 3a/1ay:

OCBOEHHE OOYYarOUMMUCS CHUCTEMbl 3HAHHU O OHOJIOTMYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyXKalluX OCHOBOM
U1 (DOPMHUPOBAHUS TIPEJICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
MEeTOJaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOO0pa3i U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOr0 YPOBHS OpraHW3alliH, BBIJAIOIMIMXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHre y OOYYAIOMIMXCSA ITO3HABATECIBHBIX, HHTEIUICKTYAIbHBIX M
TBOPYECKUX CIOCOOHOCTEH B IIPOIECCe aHalM3a JAHHBIX O MyTSAX Pa3BUTHSA B
OMOJIOTMM HAyYHBIX B3IVISAOB, MACH W TMOAXOJ0B K HM3YUYEHHUIO >KUBBIX CHUCTEM
pPa3HOTO YPOBHS OpraHU3alllu;

CTAaHOBJICHME Yy oOOydvaromuxcsi oOmed KyabTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHPA )KUBOW MPUPOJIbl HA OCHOBAHWU 3HAHUM U OIBITA, TOJTYUYEHHBIX MPU U3YYECHUU
OHOJIOTHH,

dbopmupoBaHrue y O0OydYarOIIUXCSl YMEHUW WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON MESITEIBbHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH 1 arpoOHOTEXHOIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COOIIOICHHUS ATHYECKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIs TIOBBIIICHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYPBI, 111 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE NMMPUOOPETEHHBIX 3HAHUN U YMEHUH B TTOBCETHEBHOM KU3HU IS
OIIEHKH MOCJICJACTBUI CBOEH JIESITEILHOCTH 110 OTHOIICHUIO K OKPYKaIOIIEH Cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COONIOZEHUE Mep NPOPHUIAKTUKA
3a00J1eBaHM.



B cucreme cpeanero oOmiero ob6pazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTeIbHBIM YUEOHBIM MPEIMETOM, BXOISAIIMM B
COCTaB MpPeaMETHOM o0nacTh « EcTecCTBEHHO-HaYyUYHBIE PEIMETHI.

JInst u3yuenusi 6MoJIoruu Ha 0a30BOM YPOBHE CpPeAHEro o0Iero oopa3zoBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HenemO).



COJAEP KXAHUE OBYYEHMUAA
10 KIIACC

Tema 1. buoJiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, Quiocopuei, STUKOW, 3CTETUKON U MPaBOM.
Ponb Guosioruu B GopMUpOBaHUM COBPEMEHHOM HayYHOU KapTuHbI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeToabl O3HAHMS KUBON MPUPOBI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCAaHUE,
U3MEpeHHe, KilacCupUKams, MOJCITUPOBAaHUE, CTaTUCTHYECKas o00paboTka
JTAHHBIX ).

JdeMoHcTpauuu:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbios, [Ix. Yorcon n ®@. Kpuk.

TabGmuis! u cxeMbl: « MeTOpI TO3HAHUS )KUBOW TPUPOJIBD.

JlabopaTopHble U MpaKkTHYECKHE PadOThI:

[IpakTtuueckass pabora No 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB MPHU
U3Y4YEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble CUCTEMBI U UX OPraHU3 AU,

XKuBble cucTembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MTPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHH OpraHU3aluu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIM, IOMYJISILMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKH ), OMoC(epHBI.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC TIPU3HAKY XKU3HWY», « Y POBHU OpPTaHU3AIUN
YKUBOM IIPUPOIBI».

Ob6opynoBanue: Mojenb Mosiekyibl JJHK.

Tema 3. XuMHYeCKHMid COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHKPOAJIEMEHTHI. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI WM MHUHEpalbHBIX BewlecTB B Kkierke. lloanepkanue
OCMOTHYECKOro OanaHca.

benku. CocraB u crpoeHue OelKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble U 3aMEHUMbIE AMUHOKHUCIOTHL. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl OCIKOBOW MOJeKysbl (NepBUYHAs, BTOpUYHAS, TpEeTUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHYECKHue CBoilcTBa OenkoB. buonornuyeckue
byHKUIUU OENKOB.



depMeHTHI — OuoIorunYeckre Kkaraan3zaropbl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOcrpatHas cnenupuyHocTh. Kodepmentsl. Butamunbl. Otinuuns
(epMEHTOB OT HEOPraHUYECKHUX KATaJIU3aTOPOB.

YrieBoasl: MOHOCaxapuabl (TI0K03a, prbo3a 1 1e30Kkcuprdo03a), Aucaxapuiabl
(caxapo3a, JlakTo3a) MW ToOJHMcaxapuibl (Kpaxmaj, TJUKOIeH, UeJUII003a).
buonornyeckue GyHKIMH YTII€BOIOB.

Jlunuasl:  Tpurauuepuabl, ¢docdonunuasl, crepounbl. ['uapodunbHO-
ruapodoOHble  cBoilcTBa. buomornueckue QyHkuuu aunugoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHUH.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykneornasr — wmoHOMEpSI
HyKJIenHOBBIX KUCHOT. Ctpoenue u gynkiuu JHK. Ctpoenne n ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIMM.

[{utonorus — Hayka o kietke. Kiietounas Teopust — npumep B3auMOAEHCTBUS
uaen u (paKToB B HAYYHOM MO3HAHUU. MeTO/ bl U3yUEHUS KIICTKHU.

Kierka kak nienoctHas xuBas cuctema. O01re npu3Haku KJICTOK: 3aMKHYTast
Hapy>kHas memOpana, monekynsl JIHK kak remermyeckuid ammapar, cucrema
CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHuecKas W mnpokapuoruueckas. (OcobeHHOCTH
CTpO€HHUsl NMpoKapuoThyeckon kieTku. Kiierounas crenka Oakrepuil. CTpoeHue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOM, >KUBOTHOM U
I'pUOHON KIICTKH.

[ToBEepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U ¢pyHkuuu. L{luronnaszma u eé
opraousibl. OmHomemOpannbie opraHounbl kierku: OIIC, ammapart ['ombmkwy,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOUJIbl KIIETKWA: MUTOXOHJIPUU, ILIACTHUJIBI.
[Tpoucxoxxknenue MUTOXOHApUM u mactua. Buasl mmactun. HememOpanhHbie
OpraHOUJIbl KJIETKHU: PUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKA. QyHKIIMN OPraHOMIOB KIETKU. BKitoueHus .

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sijapa: siaepHas 000J0uKa,
KapHoIlUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdemoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llBanu, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbl:  «PacnpeneneHue XUMUYECKHMX  DJJEMEHTOB B  HEKHBOU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuupbl 1 cxembl: «llepuoguueckass TaOIHUIA XUMUYECKHX AIIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOAbD, «brocuHTes 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue depmenta», «Hykneunnosbie kucinotel. JITHK», «CtpoeHne MoJeKyJbl



AT®», «CtpoeHre 3yKapuoTHUECKOU KIIeTKN», «CTpOeHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIeTKW», «CTpOoeHHEe MPOKaApUOTUYECKON KIIETKU,
«CTpoeHue sapa KIETKW», « Y TIEBOAbD, «JIMIMUIbD.

OO6opymoBaH#e: CBETOBOW MHUKPOCKOI, OOOpYAOBaHHWE [JIsi TPOBEICHUS
HAOJIIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpPENapaTbl pPACTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHblie ¥ IpakTHYECKHE PadOThI:

JlaGoparopnas pabora Ne 1. «M3yueHuwe KaTaJIUTUUYECKON aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)y.

JlaGopatopHas pabora Ne 2. «/3ydyeHue CTpOEHHUSI KIETOK paCTCHUH,
KUBOTHBIX W OaKTEepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OIHCAHUE.

Tema 4. ’KuzHeaeATeIbHOCTb KJIETKH.

OOMeH BemecTB, WK MEeTabOoIM3M. AccuMmIsIuUs (IJIaCTUYECKUA 0OMEH) U
JUCCUMUJISIIINS (QHEPTETHUECKIT OOMEH) — JBE CTOPOHBI EIUHOTO IMporiecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M SHEPTMH B TMOHUMAaHHUH
MeTabonu3ma.

Tunbel oOMeHa BellecTB: aBTOTPO(dHbBIN U rerepoTpodHblil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KJIETKE.

®orocunte3. CmeroBas u TeMHOBas ¢a3pl (oTocuHTe3a. Peakium
dotocunteza. dpPexTuBHOCTL PoTOCHMHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl )KU3HU
Ha 3emsie. BiausiHue yciioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMocuHTEe3. XeMOCUHTE3UpYIoIe OakTepuu. 3HaUeHUE XEMOCUHTE3a s
KU3HH Ha 3eMIe.

DOHepreTudeckuii oOMeH B KieTke. PaciieniieHue BeIecTB, BbIAEICHHE U
aKKyMYJIMPOBAHHME YHEPTUHU B KJIETKE. DTaIbl YHEPreTUYECKOro oOMeHa. [ mukous.
bpoxxennie u ero Buiabl. KuciaoponHoe OKHUCIEHHE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GocopunrpoBanue. IPPHEKTUBHOCTh FHEPTETUIECKOr0 0OOMEHa.

Peaknuum wMarpuunoro cuHre3a. ['enernueckas wuHpopmamus u JIHK.
Peanuzanmsi reHetudeckoil mHPOpManuu B KIETKE. | @HETHYECKMH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuudbii cuate3 PHK. Tpancnsmus — OuocunTes
Oenka. Ortanbl TpaHcimsiuuud. KoaupoBanue aMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢popmel xku3Hu — BUpYyChl. McTopus otkpeitus Bupycos (/1. .
WNBanoBckuil). OCOOEHHOCTH CTPOCHUSI M HKU3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodaru. bonesnn pacrteHuid, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpaTHast ~ TpaHCKpWIIHMS,  peBepraza W  uHTerpaza.  lIpodunakTuka
pacrnpocTpaHeHus BUPYCHBIX 3a00I€BaHUA.

JdeMoHcTpanuu:

IToprpetsr: H. K. Konbnos, JI. . UBanosckui, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumnbel mutanusy, «Metabomm3m», «MUTOXOHIPHS,
«JHepreTudeckuii ooMen», «Ximopormiacty, «Dorocunres», «Ctpoenne IHK»,
«CtpoeHue u pyHKIMOHUPOBaHKE TeHa», «CunTte3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM nuka Bupyca CIIN/la,
oaxTepuodaray, «Pemnukarus JTHK».

Obopynoanue: moaenu-anmvkanuu «Y nsoenne JIHK u tpanckpunmmsy,
«buocunres 6enka», «CTpoeHUE KISTKN», MoAeb cTpyKTyphl JJTHK.

Tema 5. PazMHOKeHMe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounbii 1y, Wiau SKU3HEHHBIM UK KiIeTku. MuTepdaza u mMutos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Pernmkanus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenme xpoMocoMm. XpOMOCOMHBI HabOp — KapHOTHIL
JIMTITON THBIN u TrarJIONTHBIN XPOMOCOMHBIE HaOOPHI. XpomaTuisl.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHHS M  WHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

[enenne knetkn — muro3. Craguu murtosa. [Ipoueccel, mpoucxoasuuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOJIOrMYeCKn CMBIC MUTO3A.

[Iporpammupyemasi rubenb KJIETKH — aromTo3.

®opMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecronoe U nojioBoe. Buabl 6ecnonoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKeHHE. ICKyCCTBEHHOE KJIOHMPOBAHUE
OpraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.

[TonoBoe pa3sMHOXKEHHE, €T0 OTIUYHS OT OECIIONIOTO.

Meiio3. Cramnu menosa. IIponeccsl, mpoucxonmsmue Ha CTaausaX Meno3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buosiornuecknii CMbICIT U
3HaYCHHUE MEeK03a.

l'amerorene3 — mnpouecc 00pa30BaHUs TMOJOBBIX KIETOK Y JKMBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHWE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaro30ui], SHIEKIeTKa) — CIepMaTOreHe3 M OBOTEHE3.
OcoOEHHOCTH CTPOCHMS SMIEKIETOK U crepMaro3ouioB. OII010TBOPEHHUE.
[TapTeHorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBLHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOJieHue, racTpyssnus, opraHorene3. lloctamOpuoHabHOE pa3BuTHE. THIIBI
MOCTAMOPUOHANILHOTO Pa3BUTHUA: TIPsIMOE, HENpsMoe (JIMYMHOYHOE). BnusHue



Cpellbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIE
YpOJICTBA.

Poct u pasBurne pacrennii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI pa3MHOXKEHHS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pAaCTEHUI», «BeretaTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne knetku Oakrepuit», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Knerounsi nukim», «Pemmmkamusa JJHK», «Mwutos»,
«Menos», «IIpsmoe u HEnpsaMoe pa3BuTue», «l'aMeToreHes y MIEKONMUTAOMNX U
yesrnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOI, MHUKPOIIPENAPATHI «CnepMaro3ouibl
MJIEKOIIMTAIOLIEr0», «SNIEeKIeTKa MIEKONUTaromero», «Kapnoknnes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJeNb-anIuiukanus «JlejneHue KIeTKu», MOMAENb
JIHK, Mmozaenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHble H MpaKTHYECKHE PadOThI:

Jlabopatopnass pabora Ne 3. «HaGmromenwe MHTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIPENapaTaxy».

JlaGoparopuass pabota Ne 4. «M3ydeHuwe CTpOEHHS TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPENApaTaxj».

Tema 6. HacieacTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reneTuku. Mctopus pa3BuTHs TreHETUKU. POJIb IUTONOTHHA
¥ OMOpPHOJIOTHM B CTAaHOBJICHWHM TE€HETWKH. BKJag poccuiickmx W 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeETOasl TeHEeTUKH (THOPUI0IOTHYECKH,
LHATOI€HETUYECKUHN, MOJEKYSIPHO-TeHETUYECKHi1). (OCHOBHBIE TE€HETUYECKHE
noHATHUsA. [ 'eHeTn4Yeckass CHMBOJIMKA, UCTOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTAaHOBIEHHbIE . MeHnenem.
MoHoruOpuHOE CKpeIMBaHWE. 3aKOH €JIMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokoseHud. [IpaBuiio noMMHUPOBaHUA. 3aKOH pacIIeIUICHUsI TPU3HAKOB. [ 'unore3a
yuCTOTHI raMeT. [IoJHOE ¥ HeMmoIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpenmBaHue. 3aKOH HE3aBUCUMOT0 HACIE0BaHUS IIPU3HAKOB.
[{uToreneTnueckre OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAaHMS. AHAIU3UPYIOIIEE
ckpelrBanue. Mcrnonap30BaHne aHAIM3UPYIOLIETO CKPEIUBAHUS U1l ONIPEACIEHUS
T€HOTHUIIA OCOOH.

CuermieHHOE HaclieqoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HacJIeIOBAaHUIO T'eHOB. Hapylllenue cuensienns reHoB B pe3yJbTaTe KpOCCUHIOBEpPA.

XPpOMOCOMHasi TEOpUs HACIIEICTBEHHOCTH. | €eHETUUECKHE KapTBhl.



I'enernka noma. XpOMOCOMHOE OIpeAeneHue mnoia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['OMOrameTrHsle M rereporameTHble opranu3Mbl. HacimenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTH. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBECHHAS.
Ponmp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIMOHHON N3MEHYMBOCTU. BapualimoHHbIN sl U BapUallMOHHAS KPUBAS.
Hopma peakunun npusHaka. KonnuecTBEHHbIE M KauE€CTBEHHBIE NPU3HAKA U HX
HopMa peakinu. CBolicTBa MOAU(MUKAIIMOHHON U3MEHYHUBOCTH.

HacneactBeHHas, WM TEHOTUIIMYECKAs, HW3MEHUYMBOCTb. KomMOMHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOWM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYUBOCTU. MyTanimoHHasi U3MEeHYMBOCTh. Kiaccudukaius MyTauii: reHHbIe,
XpPOMOCOMHbIE, FTeHOMHBIE. YacToTa U MpUYUHBI MyTaluil. MyTtarennsle (pakTopsbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleAcTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacneICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka wenoBeka. Kapuortun uenoBeka. OCHOBHBIE METONbl T€HETHKHU
YyeJioBeKa: FeHeallornuecKui, OJIM3HEI[OBBIN, IMTOr€HETUUYECKUN, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a0ojieBaHMS 4YeJIOBEKAa: T'€HHBIC OOJIC3HH,
00JIe3HH C HACJIEACTBEHHOM MPEapacroioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHIHMBI
3JI0pOBOI0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JIE€UCHHS] TeHETHUECKUX
0osne3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIULUHCKON
TEHETUKHU B MIPEIOTBPALLEHUH U JICUEHNU TeHETUUECKUX 3a00JIeBaHN YeJIOBEKa.

JdemoHcTpaumu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabnuupl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 LIUTOI€HETHYECKast

OCHOBa», «3aKOH PACIICIUICHUSI U €r0 I[UTOTCHETUYECKasi OCHOBAY, «3aKoH
YUCTOTBHI ~ TameT», «JlurubpumHoe  CKpeluBaHUEY,
«llutonoruueckue  OCHOBBI ~ JUTMOPUIHOTO  CKPEIIMBAHUS, «Menosy,

«B3anmMopencTBre  aIeNbHBIX T'€HOB», «l'eHeTmyeckue KapThl pPacTECHUM,
KUBOTHBIX W YeJIOBEKa», «l'€eHeTHKa Ioya», «3aKOHOMEPHOCTH HACJEIOBAHMS,
CUEIUIEHHOrO0 ¢ moiom», «KapuoTtumsl 4YenoBeka H KUBOTHBIX», «Buael
U3MEHUYMUBOCTH», «Moau(puKkalroHHas W3MEHYMBOCTHY, «HacnenoBanue pesyc-
¢dakTopar, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs H3MEHYUBOCTD.
ObopynoBanue: Moaenu-ammIMKaul «MOHOTMOPUIHOE CKpEILIMBAHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpuanoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl W MHKporpenapar «Jlpozoduia» (Hopma, MyTanuu
(bopMBbI KPBUIBEB U OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHblie ¥ IpakTHYECKHE PadOThI:

JlaboparopHnas padora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpENapaTax.

Jlabopatopnas pabora Ne 6. «3ydyenne MoaupuKaIMOHHOW U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsZla U BAPUALIMOHHON KPUBOW.

JlabopatopHas padota Ne 7. «AHanu3 mMyTauuii y Jpo30(Hiibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktueckas pabora Ne 2. «CocraBieHWe W aHAINW3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexunsi opranu3MoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkups Kak Hayka M Npouecc. 3apoKICHUE CENEKIMU M JOMECTUKALUA.
VYyuenue H. . BaBuiioBa o 1ieHTpax IpOUCXO0XKIEHUS U MHOT0O0pa3us KyJIbTypPHBIX
pactenuil. LIeHTpbl TPOUCXOKIECHUS AOMAIIHUX )KUBOTHBIX. COPT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbI ceNeKIi. MacCoBbIN M MHIUBUAYAIbHBIM OTOOPHI B
CEJIEKIIMM pPACTEHUW M KUBOTHBIX. OIlleHKa 53KcTepbepa. BIM3KOpOACTBEHHOE
cKkpelBaHue — uWHOpuAMHT. Yucras nuHus. CKpenuBaHUE YHUCTHIX JHWHUM.
['erepo3uc, unu rubpuaHas cuia. HepoacTBEHHOE CKpelMBaHUE — ayTOPUIUHT.
OTtpanénnas rudbpuauzanus u e€ ycrnexu. ICKyCCTBEHHBIN MyTareHe3 1 Mojay4eHue
MOJIUIUIOUIOB. JIOCTUKEHUS CEIEKIIUN PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib NPOU3BOJACTBA. ['€HHass WHXXEHEpHUs. Tarbl
co3ganusi pexomouHantHo JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KionupoBanue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTtudeckue  mpodmembl. MO —  reHeTudecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. ®@. lIBaHOB.

Tabmuipl U cxeMbl: Kapta «LleHTpbl NpPOUCXOXKACHUS W MHOTro00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenmity, «Otnanénnas rudopunuzanusy, «Padotel akanemuka M. @. liBanoBay,
«Jlomummongus», «OOBEKTHl OuoTexHomorun», «KieTouHele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISIKU TUI0JI0B U KOPHETUIOOB AUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHu, repoapuit «CeabCKOX03IMCTBEHHbBIE PACTCHUS.



JlaGopaTopHblie ¥ pakTHYECKHE PadOThbI:

Okckypceusi «OCHOBHbIE METOABI M JIOCTH)KEHHS! CEJIEKIMU PACTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SAMCTBO, J1abOpaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoTIOIITMOHHAS OHOJIOTHS.

[Ipennocelaku BO3HUKHOBEHHS! SBOJIIOIMOHHON TEOpUHU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OHMOJIOTUHU U APYTHX HAYK.

CeuzerenbcTtBa 3Bontouuu. llanmeoHTosnornueckue: MoCaeq0BaTENIbHOCTD
NOSIBJICHUST BHUJOB B NAJICOHTOJOTHYECKOW JIETONMUCH, MepexoAHble (OPMBI.
buoreorpaguueckue: cxoncTBo U pazianuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3auyus 3MOPHUOHOB pPa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IyTell y Bcex
OpPraHUu3MOB.

OpomonmonHas Teopus Y. JlapBuna. IIpeAanochIKM BO3HUKHOBEHUS
JapBUHU3MA. J[BMKyIIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHYMBOCTD,
0opb0a 3a CyIIecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBosonuu (CTI) 1 € OCHOBHBIE MOJOKEHUS.

MukposBomonus. [lonynsuus kak equHUIA BUIA U 3BOJIOLIMH.

JIBroxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTalMOHHBIN
OpolecC M KOMOMHATHBHAas W3MEHUYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M3onsuus u Murparusi.

EctecTBeHHbII 0TOOp — HampaBisiomuil ¢akrop 3Bojouun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTarT 3Bojouuu. [Ipumepsr
MPUCTIOCOOJICHH Yy OpraHu3MOB. ApoMop(h03bl U UAMOATATITAIIUH.

Bun wu  BugooOpasoBanue. Kpurepunm Buga. OcHOBHbIE  (OPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

Maxkpospomtorus.  Dopmbl  3BoMOLMK:  (puUIETHUECKAs,, JUBEPIrEeHTHas,
KOHBEpIreHTHas, napajuiesibHas. HeoOpatuMocTs 3BOIIOLUN.

[IporcxoxaeHre OT HecnelHalIU3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crienuanu3anus. AfanTuBHas paJuanus.

JdeMoHcTpanuu:



[Toptpersl: K. JIunnueit, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, @. Mrosnep, A. H. Ceepuos.

Tabnuupl u cxembl: «Pa3zBuTre oprannyeckoro Mupa Ha 3emiey, «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
CyllecTBOBaHHE», «EcTecTBeHHBIN 0TOOPY, «MHOrooOpasue cOpToB pacTeHUII»,
«MHoroobpazue  TOpoa  KHBOTHBIX), «Tonmynsunmy, «MyTannonHas
U3MEHUYUBOCTHY, «ApomMopdossly, «Manoamantamuny, «OO0mmas aereHepanus,
«/IBmkymue cunbl 3Boionum», «Kapra-cxema wapuipyrta mnyrtemectsus Y.
HapBuna», «bopnba 3a cymiectBoBanue», «IIprucnoco061eHHOCT, OPraHu3MOBY,
«['eorpaduueckoe Bu000pazoBaHuey, « IKOJIOTHIECKOE BUI000Pa30BaHUEY.

OO6opynoBaHKe: KOJUJICKIUS HACEKOMBIX C PAa3IUYHBIMU THUIIAMH OKPACKH,
HAa0Op TUIONOB U ceMsiH, Kosuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHbBIE HANPABICHUS BOIOLUNY», 00BbEMHASI MOJEIb
«CTpoeHue roJI0BHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, koiekuus «Dopmbel coxpaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb anmmkauus «llepexpécr
XpPOMOCOM», BIaXKHbI€ ITpernapathl «Pazsutue HacekoMoroy», «Pa3zButue JArymKm»,
MuKpornpenapart «J{po3odunay (Hopma, MyTanu GOpMBbI KPBUILEB H OKPACKU TETIA).

JlabopaTopHbIe U NpaKTHYECKHE padoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIO».

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOT'O XapaKTEPay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMuie.

Jlonay4Hble TpPEACTABICHHUS O 3apOKACHUM >KW3HHA. HaydHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emie: aOuoreHe3 M NaHCHepMusi. XHUMHYECKas
HBOMIOIMUSL. AOHUOTEHHBIM CHHTE3 OpPraHWYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON ABOIIONMY. HavanbHble STamnsl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IIPOTOKJIETKH. lIepBble KIIETKM M HMX DBOJIOLUS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spaM u nepuonam. Kartapxeil. Apxelickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ TepuoOAbl: KEMOPHICKHMA,
OPAOBUKCKHH, CHIIYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3o30iickas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo3oiickass »3pa W €€ mNepuolbl: MaJCOrCHOBBIM, HEOICHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJOornyecKkux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOLMM PACTUTEIBLHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [l0osiBIIEHME, paclIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucteMa OpraHMYeCKOro MHpa Kak oOTpakeHue H3Boitrouur. OCHOBHBIE
CUCTEMATHYECKUE TPYNIIbl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. PazBuTue nmpeacTaBieHHil o
MPOUCXOXKJIECHUM 4YesloBeKka. MeToabpl u3ydeHus aHTpororeHe3a. CxojcTtBa U
pasnuuus YeloBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBrxymue cuibl ((hakTopbl) anTpororene3a. HacmencTseHHass “3SMEHUYUBOCTD
U ecTecTBeHHbI 0TOOp. OOIIeCTBeHHBIH 00pa3 >KU3HU, WU3TOTOBIICHUE OPYIUN
TPYya, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIFOLIUH YEJIOBEKA: aBCTPATIONUTEKH, YemoBeK
yMenbld, YemoBek npsaMoxonalui, YermoBek HeaHIEpTAIbCKUM, Yenosek
pa3ymubiii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINCOHIHAS
(eBpaszuiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUaibHas),  MOHTOJIOMHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUSIM CYIIIECTBOBaHMS. EIMHCTBO 4YelIOBEYECKUX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:

[Toprpersr: ®@. Penn, JI. Ilacrep, A. N. Onmapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3aumkHoBeHHEe COTHEYHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro mupa», «PacturenbHas kietka», <« KuBOoTHas  KieTKay,
«IIpokapuornueckas kieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHUE aAHATOMHUYECKUX YEPT CTPOCHHUS YEJIOBEKAa W YEJIIOBEKOOOpPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa NAJICOHTOJOIMYECKUX  HAXOJOK IPEAKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHenmmue moam», «JpeBHue moam», «llepsbie
COBPEMEHHBIE JIIO/IN», «HeT0BEUECKUE PaChDy.

O6opynoBanue:  myispbku — «lIpoucxoxaeHue — denoBeka»  (OKOCTBI
aBCTpAJONUTEKa, MHUTEKAHTPOIA, HEaHJepTalblla, KPOMAaHbOHIIA), CIEIKU WIH
M300pKEHUS] KAaMEHHBIX OpYJUU MEepBOOBITHOTO YelloBeKa (KaMHHU-YOIIIEpPHI,
pyOmita, ckpebiia), TEOXpPOHOJIOTMYEeCKass Tabnuila, KoJUieKIus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie ¥ IpakTHYECKHE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaeMbIX OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



DKCKypcHsi «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIN WM KpaeBeAUYECKUI My3e).

Tema 3. Opranu3mMsbl U OKPYyKaOWIAs cCpeaa.

DKOJIOTHSI KaK HayKa. 3aJjau U pa3/iesibl IKOJIOTMU. MeToIbl 3KOJOrHYECKUX
UCCJIETI0BAHUI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Okosornueckue (aktopel. Kiaccudukanusa 3KONIOrM4ecKux (HaKTOpOB:
abnoTnyeckue, OWMOTHUYECKHME U aAHTPOIOreHHbIe. JIeHCTBHE SKOJOTMYECKHX
(bakTOpOB Ha OPTaHU3MBI.

Abunornyeckue (akToOpbl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenust  OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buornueckue akTopsl. Busbl OMOTHYECKUX B3aUMOIEUCTBUI: KOHKYPEHIIMS,
XHUIHAYEeCTBO, cuMOno3 u ero ¢opmbl. [lapazutusMm, koomepauus, MyTyalusM,
KOMMEHCANIM3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpPaTU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN ISl CYIIECTBOBaHUS OPraHMW3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyiauud. (OCHOBHBIE TOKa3aTenu
NOMYJISIUMN: YHMCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMyka 4uCI€HHOCTH MOIYJISIUU U €€ peryJssiusl.

JdeMoncTpanuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapta «IIpupognsie 30Hb1 3emuan», «Cpeapl oOUTaHUsS
opraHusmMoB», «®oronepuogusm», «llonmymsimum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU MOMYJISIUK UHDY30pun-Ty penbkn», «[lumessie nenm».

JlaGopaTopHblie ¥ pakTHYECKHE PadOThI:

JlaGopartopnas padota Ne 3. «Mopdosioruueckrue 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padora Ne 2. «IToacuér mIOTHOCTH MOMYJISIUN pa3HbIX BUOB
paCTEHUIN.

Tema 4. Coo01iecTBa M IK0JIOrH4YeCKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpPyKTypsl OHOIIEHO3a: BHJIOBasi,
NpOCTpaHCTBEHHasA, Tpoduueckas (muimenas). Buabl-gomunantel. CBsi3u B
OHOIIEHO3E.

Dkosiornueckre cuctembl (dkocuctembl). llonstue 00 »skocucremMe u
ouoreonenoze. DOyHKIUOHAIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: MPOJIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbBIE
NOKa3aTeld 3KOCUCTEMBL: OMoMacca, NPOAYKUHUA. OJKOJOTMYECKHE NUPaAMHUIbL:
OPOAYKIMH, YHUCICHHOCTH, OuomMacchl. (CBONCTBAa 3KOCHUCTEM: YCTOWYMBOCTb,
caMoperyJsinuus, pazsurue. CyKieccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03Ep U PEK. DKOCHUCTEMA XBOWHOIO
WJIM [IHPOKOJIMCTBEHHOIO JIECa.

AHTpPONOreHHBIE  3KOCHUCTEMBI.  ATPO3KOCUCTEMBL.  YPOO3KOCHCTEMBI.
buonornyeckoe u X035MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroiuuBoctu 3kocucteM. CoxpaHeHue
OMOJIOrMYeCcKOro pa3HooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['panHuiibl, coctaB U CTPYKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
rI100aNbHONW 3KOCUCTEMBL. J[MHamuueckoe paBHOBecMe M oOpaTHasi CBS3b B
ouochepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXMMUYECKUE Kbl AIEMEHTOB (yriepoja,
a30Ta). 30HAILHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenopedecTBO B Ouocdepe 3emiin. AHTPONIOTeHHBIE U3MEHEHUs B Onocdepe.
['11o6GanbHbIE SKOJIOTMYECKUE TTPOOIEMBI.

CocyuiecTBoBaHME IPUPOIBI U yesioBeduecTBa. CoxpaHeHne 6HopazHooOpasus
KaKk OCHOBa ycroiumBocTH Ouochepsl. OcCHOBa palMOHAIBHOTO YIPaBICHUS
NPUPOAHBIMU PECYPCaMU U WX MCHOJb30BaHME. JlocTiKeHHsT OMOJIOTUM U OXpaHa
IPUPOIBIL.

JdeMoHcTpanuu:

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

Tabmuupl u cxembl: «I[lnmesbie nenm», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenu mnutanus», «IKoNorudeckas HTUPAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3 Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE BO3JICUCTBUS Ha IPUPOAY», « BaxKHeNIne ICTOYHUKH 3arpsA3HEHNS
BO3/lyXa U TPYHTOBBIX Bo;», «llouBa — BakHelas cocTaBisitomas 6uocheps»,
«®DakTopel  nerpamauumd  nouB»,  «llapHuxoBwiii  3dhdexT»,  «DakTOpHI
paauoaKTUBHOIO 3arpsisHeHust Ouocdepn», «OOmas cTpykTypa Ouocheps,
«PacnipocTpanenue xu3HU B Ouochepe», «O30HOBBIA 3KpaH Ouochepb»,
«KpyroBopot yriepona B Ouocheper, «KpyroBopor azora B IpUpOAE».

ObopynoBanue: Mojenb-aniuivkanus « TunuyHble OUOIICHO3bI», Tepbapuit
«PactutenbHbie coo0IIeCTBaY, KOJIEKIINH «brorieHo3y, «Bpeaurenu BaxkHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUN PACTEHUN U KUBOTHBIX,
NpUHAAJIEKAIINE K pa3HbIM SKOJOTMYECKUM TpYyIIaM OJHOrO BHJA,



Kpacnas kuura Poccuiickoii ®enepannu, n300paxkeHUs: OXpaHSEMbIX BHUOB
pAaCTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM YPOBHE CPEJAHEI'O OBLIEI'O
OBPA30OBAHUA

[Lmanupyemeble pe3ybTaThl ONUPAIOTCS HA BeaylUlHe LeJeBbie YCTAHOBKH,
OTPAXKAIOIINE OCHOBHOM, CYIITHOCTHBIA BKJIAJl U3y4aeMOU IMPOrpaMMbl B
Pa3BUTHE JIMYHOCTH O00YUaAIOIIUXCS, UX CIIOCOOHOCTEH € MCMOJIb30BAHHEM
o0opynoBanus neHrpa «Touka pocray.

Cormacho ®I'OC COOQO, ycraHaBIMBaIOTCS TPEOOBAHHUS K pe3yJbTaTaM
OCBOEHHUS  OOydYaloIMMHUCSA MPOrpaMM  CpPEAHEro  o0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTHYHOCTHBIX PE3YJIBTATOB OCBOCHHS MNpeamera «bHosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHME OOYYarONUMUCS POCCUNUCKON
IpaXJaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/CNICHUI0, Hajdu4yhue MOTUBAIMKM K OOy4YyeHHI0  OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAAUIUNA pa3BUTHUS OMOJIOTHYECKOTO
3HaHMsI, TOTOBHOCTh U CIOCOOHOCTHh OOYYalOIIMUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKaMHU, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIMYKWE DHKOJOTMYECKOr0 IMPaBOCO3HAHUSA,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3ynbTaThl OCBOEHUS NpeaMeTa «bHOJIOTus) JTOCTUTaroTCs B
CIMHCTBE YYEOHOW ¥ BOCIHUTATEIHHON JEATETLHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBWJIAMU M HOPMaMH
MOBEJACHUS U CIOCOOCTBYIOT IIpOILIECCAM CaMOMNO3HAHUS, CaMOBOCIUTAHUS H
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEW TO3UIIMN JIMYHOCTH, MATPUOTU3MA, YBAKECHUS
K 3aKOHY W IIPAaBOMNOPSAKY, YEIOBEKY TPYJa U CTApLIEMY IMOKOJIEHUIO, B3AUMHOTO
yBaXXEHUsS, OEpPEKHOr0 OTHOMIECHUS K KYJbTYPHOMY HACIEIUI0O M TPaJAUIIMIM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon Penepannu, Tpupoe U OKPYKaroLeu
cpexne.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS y4eOHOro mnpeaMera «buomorus»
JOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCTH 00YyYaIONUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO



OMbITA W OMNbITA AEATEIBHOCTH B MPOLECCE PEAN3ALNA OCHOBHBIX HANPABICHUN
BOCIIUTATEJILHOM ESITEILHOCTH, B TOM YHUCJI€ B YaCTH:
1) rpamaaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYarONIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
U TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU ESITEILHOCTH MPU CO3/ITAHUH YUEOHBIX
MPOEKTOB, PENIEHUM Yy4YeOHBIX M TMO3HABATENbHBIX 3aJa4, BbINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO IIO3MIIMI0O IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COILIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENLCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB MpPH OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COAECPKAHUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJOHTEPCKOM AESITEIIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTINTAHUS:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM IPaXKIaHCKON UICHTUYHOCTH, NaTPUOTU3MA,
YBaKEHUS K CBOEMY HApoOJly, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoit, ropaoctu
3a CBOM Kpaul, CBOIO PoauHy, CBOM SI3bIK M KYJbTYpPY, IPOLLIOEC U HACTOSIIEE
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM MPUPO/IBI,
TOCTHXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMHU B TO3HAHUU 3aKOHOB
MPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

ujeiHas yOexXIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTte OTeudecTBa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE NyXOBHBIX [IEHHOCTEN POCCUICKOTO HAPOa;

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HTHUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIIEHUWBATh CUTYallMI0 W MPUHHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JTUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO Oy AyIIero;



OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSAM, CO3/IAaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOUYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE SMOIMOHAJIBHOTO BO3JACHCTBUA KUBOW MPUPOABI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KQU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHusi, (OPMHUPOBAHMUS KYJILTYPbl 310POBbSI H
IMOIMOHAJIBLHOIO 0JIaronoJay4ns:

MMOHUMAaHME U pealn3allys 3JI0POBOTO K OE3011aCHOT0 00pa3a )KU3HHU (370pOBOE
MUTaHKEe, COOJIIOCHNE TUTUCHUYECKUX MPAaBUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHM W OT/AbIXa, peryispHas (¢u3nuecKkas aKTHUBHOCTb), OepexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBbIO;

NOHUMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJIEICTBUN W HENPUITHS BPEIHBIX NPUBBIYCK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHMBHOM JESATEIBHOCTH TEXHOJOTMYECKOW U COLUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHSITh TaKylO JEATEIbHOCTD;

WHTEPEC K pa3IUyHbIM cdepam mpodhecCHuOHANBHOU JeATEeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedr mnpodeccun W peaaTu30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEN KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUSA:

AKOJIOTMYECKH 1eJI€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYphI: MNPUOOPETEHHE OIBITA
IJIAHUPOBAHUST TIOCTYIIKOB M OILIEHKM UX BO3MOKHBIX MOCJIEACTBUM st
OKPY’KAIOIIEN CPEBI;

OCO3HaHME TJI00ATILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM M MyTell ux
pelIeHUS;



CIIOCOOHOCTB UCIOJIb30BaTh MPUOOPETAEMBIE ITPU U3YUYEHNUN OMOJIOTUN 3HAHUS
M yMEHUs Tpd  peuleHud  1Opo0sieM, CBA3aHHBIX € palUMOHAIbHBIM
MPUPOJIONIONB30BaHUEM  (COOMNIOICHUE  MpaBW  TOBEICHHS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE DPABHOBECUS B 3KOCHCTEMaX, OXpaHy BHUJOB,
sKOocUcTeM, Orocdepsl);

AKTUBHOE HEINPUATHE ACHUCTBUN, IPUHOCSIIUX BPEJ OKPYKAIOIIEH IPUPOAHON
cpelle, YMEHHE MPOTHO3MPOBATh HEOIArONPUATHBIE IKOJIOTHUYECKUE TOCIEICTBUSA
PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJM4YUe PA3BUTOrO IKOJIOIMYECKOrO0 MBIIIIEHUS, YKOJOTHUYECKON KYJIbTYPHI,
OIBITA NEeATEIIbHOCTH JKOJIOTUYECKOHN HaIlPaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCS UMH B IIO3HABATEIIBHONW, KOMMYHMKAaTHBHOW M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN ESATENBHOCTH dKOJIOTHYECKON
HaITPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPaKTUK{, OCHOBAHHOI'O Ha JIMAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpLIEHCTBOBAHUE S3BIKOBOM M YWTATEIIBCKOM KYyJbTYpbl KaK CpEICTBA
B3aMMOJICHCTBUS MEXKy JIFOJAbMH U MIO3HAHUS MUDA;

NOHMMaHuEe creuu@uky OHOJOTMM KaK HayKH, OCO3HaHus €€ poJii B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LEIOCTHOIO
IpeACTaBlIeHUs] 00 OKpPYXalollleM MHUpPE KaK O €IWHCTBE NPUPOJbI, YEIOBEKa U
oOuiecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuleHuH MpodeM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTHU OMOJIOTMM Ui COBPEMEHHOM LUBUIM3ALUU:
o0ecrieueHnss HOBOTO YPOBHS Pa3BUTHsS MEAMIMHBI, CO3JAAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTb PECYpCHble  MPOOJIEMbl  pa3BUTHUSA
YEJI0BEYECTBA, MTOMCKA MyTEH BBIXOAA U3 TJIOOATBHBIX 3KOJOTMYECKUX MPOOIEM U
o0ecrieueHusi  Mepexoja K  yCTOMYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAApPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTUYECKHX 3HAHUW B LENIX
NOBBIIIEHUS OOUIEH  KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIMOHAIBHOM T'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3Y4EHUH OUOJIOTHH;

NOHMMaHUE CYLUIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS MJs aHaliu3a U
OOBSCHEHHUS SIBJICHUN OKPYKAIOIIEr0 MUpa W MPOUCXOAAIINX B HEM H3MEHEHHMIH,



YMCHHUC HOCJIATb 00OCHOBAHHBIC 3aKJIIOUYCHUS HA OCHOBE HAaY4YHBIX (I)aKTOB 141
HMCIOIUXCA JaHHBIX C LEJIBIO MMOJIYUYCHHA JOCTOBCPHBIX BEIBOAOB,

CIIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIB30BaTh OHMOJIOTMYECKUE 3HAHUS JJIA
PCUICHUA np06neM B PCAJIbHBIX ) KU3HCHHBIX CUTYAlHUAX,

OCO3HaHUC I CHHOCTH HaquOfI ACATCIIbBHOCTHU, TOTOBHOCTH OCYHICCTBJIATH
IMPOCKTHYIO U UCCICAOBATCIbCKYIO JCATCIIbHOCTh HHANBUAYAJIBbHO U B I'PYIIIIC,

T'OTOBHOCTbB )41 CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p2130BaHI/II-0 )41
CaM006p8,30BaHI/II-O, K aKTUBHOMY IIOJYYCHHIO HOBLIX 3HaHWH 10 OHOJOTrMH B
COOTBCTCTBHUHU C ) KU3HCHHBIMU HOTpe6HOCT51MI/I.

METAINIPEIMETHBIE PE3YJIBTATDHI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUSI ydeOHoro mpeamera «buonorusy»
BKJIFOYAIOT: 3HAYMMbIe JII (OPMHUPOBAHHUS MHPOBO33PEHUS OOYJAFOIIMXCS
MEXAUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHENMUPUKY METOJOB IIO3HAHWS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SIBIIEHUE, MPOIIeCC,
cUCTeMa, Hay4yHbIi (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
HCCIIeI0BaHNE, HAOII0ICHNE, M3MEPEHHUE, IKCIICPUMEHT | JAPYTHX ), YHUBEPCATbHBIC
y4ueOHbIE JelcTBUS (TMO3HABaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecrnieunBaromue GopmupoBanue GyHKIIUMOHATHLHOW TPAMOTHOCTH U COIHAIBHON
KOMIIETEHIIUHA 00YYJarOITUXCsl, CIIOCOOHOCTh OOYYArOIIUXCSI MCIOJIb30BATh

OCBOEHHbBIE MEXIUCUUIUITMHAPHBIE,
MHPOBO33pEHUYCCKAE 3HAHWS W  YHUBEpPCaJdbHbIC y4YcOHBIC JCHCTBUSA B
ITO3HABATEJIbHON U COLMAIIBHOW MTPAKTHUKE.

MeranpeaMeTHbIC PE3yNbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
o0pa30BaHus JOJKHBI OTPaXXaTh:

OBinanenue YHHBEPCATbHBIMU yueOHBIMU MO3HABATEJIbLHBIMH
JeHCTBUSIMU:

1) 6a30BbIe JTOTHYECKHE A CTBUSI:

CaMOCTOSATENILHO  (OPMYJIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIILIICHUS
(aHanuza, CUHTE3a, CpaBHEHMSI, Kilaccu(UKaIuu, 0000IIeHHS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX MOHATHM (BBIACIATH UX XapaKTEepHbIE MPU3HAKH, YCTAaHABIUBATH
CBSI3H C IPYTUMH TTOHSATHSIMH);

OTIpeNIeNATh IENH NeATebHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TTIOCTABICHHBIMU LETISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;



CTPOHUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
ABJICHUSAX, GOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXeMHO-MO/IETIbHBIE CPEJICTBA JIJIsl IPEACTABICHHUS CYIIIECTBEHHBIX
CBS3¢ld W OTHOIICHHMH B H3yYyaeMbIX OHOJIOTHYECKHX OOBEKTaxX, a TaKkKe
MPOTUBOPEYMI Pa3HOTO POJIAa, BBISABICHHBIX B Pa3IMYHBIX HHGPOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3pabarbiBaTh IUIaH PEIICHUS NPOOJIEMBbI ¢ YU4E€TOM aHajIu3a UMEIOUIUXCS
MaTepUalibHbIX U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJEACTBUIN AEATCIHLHOCTH,

KOOPJAMHUPOBATH U BBITIOJHATE pa0OTy B YCIOBUSAX PEaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE TeHCTBUA:

BJIaJIETh HABBIKAMHU YUEOHO-MCCIIEIOBATEILCKON M TPOCKTHON JESITEIHLHOCTH,
HaBbIKAMU  pas3pelieHus mpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEILICHUs TPAKTUUECKUX 3aJ1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJO0B MO3HAHMS;

HCIIOJIb30BaTh PAa3JIUYHbIE BHUIbLI JIESITEILHOCTH MO TMOJYYEHHUIO HOBOIO
3HAHUS, €r0 HHTEPIPETAlNH, MPEeoOpa30BaHUI0 W TPUMEHCHHIO B YYCOHBIX
CUTYyaIUsX, B TOM YUCJIE IPU CO3JaHUU YUCOHBIX U COIUATIbHBIX MTPOCKTOB;

dbopMupoOBaTh Hay4YHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU TOHATUSIMHU U METOAAMU;

CTaBUTh W (opmMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaATEIBHOU
JIESITETLHOCTH M KU3HEHHBIX CUTYaIlUsIX;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M U aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh ApTyMEHTHI JIJIsl I0Ka3aTeJIbCTBA CBOMX
YTBEPXKIEHUM, 3a1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYEHHBIE B XOJI€ PEIICHUS 3a7ayd Pe3yJbTarThl,
KPUTHUYECKH OILIEHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYyallUsIM, OLICHHBATh MPUOOPETEHHBIM OIBIT;

OCYILIECTBIISATh 1IE€JICHANPABICHHBIN MOUCK MEPEHOCAa CPEJICTB M CIOCOOOB
JEUCTBUA B IPO(HECCHOHATILHYIO CPELY;

yMEThb MEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUUECKYI 00JacTH
KU3HEJEATCIIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BBIJIBUTaTh HOBBIE HJIEH, MpeJiaratb OpUTrMHAIbHbBIE MOJIXOJbl U pElIeHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ undgopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHamu3upoOBaTh
UHGOPMAITUIO Pa3TUIHBIX BUOB U (POPM IMpEACTABICHUS, KPUTHUECKH OIICHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(dopMynIupoBaTh 3aMpoChl U MPUMEHATh PA3IUYHbIE METOJBI PU MOUCKE U
otOope Omosornueckor MHGOpPMAIMH, HEOOXOAMMOUN ISl BBHIMOTHEHHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBAThH KYJbTYPY aKTUBHOI'O MCIIOIb30BAHUS PA3ITUUHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TpEICTaBICHUS
ounonornyeckor uHbopmaruu (cxembl, TpaduKu, TUArpaMMBbl, TaOIUIIbI, PUCYHKH
H Ipyroe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KauyeCTBE CpeACTBA Tpu padoTe cC
OMOJOTMYECKOM HMH(POpMALME: MPUMEHATh XUMHUYECKHE, (QU3NYECKHEe U
MaTeMaTHYeCKUe 3HAaKH U CHUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJb30BaTh M IPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BJaJeTh ~ HABBIKAMH  PACMO3HABaHWS  HW  3alIUTHl  WHQOpPMAIUH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJ1aieHHe YHHBEPCAJTbHBIMH KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) oO1ienme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax >KU3HM, aKTUBHO Y4acCTBOBATh
B JMAJIOTe€ WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXXJCHHUS OTHOCHUTEIBHO BBIIOJHEHUS IMpeiaraeMoin
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JPYTUX YYACTHUKOB
JMaora Wik JUCKYCCHUHN);

pacno3HaBaTh HeEBepOAJbHbIE CpPEJCTBA OOIICHHS, MOHUMAaTh 3HAYECHHE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHSI KOH(JIUKTHBIX CHUTYAaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh Pa3jIMYHBIMH CHOCO0aMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATDH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHas JIeATEJIbHOCTD:

IIOHUMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboThI MpU PEIICHUU OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS PU PEIICHUH YIeOHOMN 3a/1a4u;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JCUCTBUU C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJIJIEKTHBA;

IPUHUMATh I[€IM COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTh U
KOOPJAVUHUPOBATH JIEMCTBUS MO €€ HOCTHXKEHHIO: COCTAaBJIATH IUIAH JIEMCTBUM,
pacrpenensaTh pojd C Y4ETOM MHEHHMU YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU pabOThI;

OIICHUBAThH KAYECTBO CBOETO BKJIA/Ia M KAXJIOT0 YYACTHUKA KOMAaHbI B OOITUI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOCKTHI, OLIEHUBATh HJEW C TO3UIUA HOBU3HHI,
OPUTMHAJILHOCTH, MPAKTUYECKONU 3HAUUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B Pa3IMYHbBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHUBEPCAJbHBIMHU PeryJISSTUBHBIMU 1eiCTBUSAIMM:

1) camoopranusanms:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHUS [IJIs BBISIBICHHS MPOOJIEM U UX
pEelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTyalUAX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX AECHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKMBOH MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSATEIbHOCTD, BBISBIATH
poOIeMBbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIIBHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSATENIbHO COCTABJIATH IJIAH PEIICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

paciupsATh paMKu y4eOHOIo MpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTECHU;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIEHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TNPOSBICHUIO IIUPOKOW HPYyIULUU B
pPa3HBIX O00JIACTSX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 00pa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B NIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;



BJa/J€Th  HABbIKAMU  IIO3HABAaTEJIBHOM  pediekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX TNPOLECCOB, HMX PpE3yJIbTATOB U
OCHOBAaHM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU NIl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILIECHHUS;

YMETh OLICHUBATh PUCKM W CBOEBPEMEHHO IPUHHMATh PELICHHs 110 HX
CHUKCHMUIO;

IPUHUMAaTh MOTHBBI W apryMEHTBl JPYIMX IIpU aHaJIU3E€ pe3yJbTaTOB
JEATENBHOCTH;

3) npuHsATHE ce0 U APYTHUX:

IPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

IIPUHUMATb MOTHMBBI M apryMEHThl JAPYIMX IPH aHAJIU3E pPe3ysIbTaTOB
NESTEIILHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OLUIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMHU IPYTOro 4yeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouwonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnierupuyueckue ajst yueOHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNUU U
npeoOpa30BaHUIO 3HAHHMM, BUBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHWW B Pa3IUYHBIX Y4YEOHBIX CUTYalMSIX, a TAKXKE B PEAbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHble
pe3yabTaThl MPEACTABICHBI IO roAaM 00y4eHHUS.

[TpenmeTHble pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHHUI O MECTE M POJu OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpPAa M HAyYHOI'O MHUPOBO33PEHHS, O BKIJIAJIe POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUM, (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl peIECHUS KU3HEHHBIX 33/1a4;

YMEHHE DPACKpbIBAaTh COACpKAHHE OHOJIOTMYECKHX TEPMUHOB U TOHSATHUI:
KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BEILIECTB U MPEBpallleHUue SHEPTUn),
roMeoctas (caMmoOperyssiiusi), ypOBHEBas OpraHU3alMs KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PEIIPOIYKIINS ), HACTIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTh OWOJIOTUYECKUE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJsIpHOM Ouosoruu), 3akoHsl (I
Mennens, T. Moprana, H. Y. BaBunioBa) u yuenus (0 meHTpax MHOTO0OOpa3us H



MIPOUCXOXKICHUS KyIbTypHbIX pactenuit H. M. BaBunosa), onpenensite rpaHuIlbl UX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJEHUE U
OMMCAHKE JKUBBIX CHCTEM, TPOIECCOB W SBJICHUHN, OpPTaHM3aIvs W TPOBEICHUE
OMOJIOTUYECKOTO KCIIEPUMEHTA, BEIIBUKEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH
MEXIY HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHUE TMOJYYEHHBIX pPE3yJIbTAaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX MMOHATHUMA, TEOPUNA U 3aKOHOB, YMEHHUE JEJIaTh BBHIBOIbI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT M
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIlEHUs SHEPTHH B KIIeTKe, (POTOCHUHTE3A,
IUIACTHYECKOTO W DJHEPreTHueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHUS, PA3MHOXKCHUS, WHIWBHIYyAJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS 11 OOBSICHEHHS OMOJIIOTHYECKUX
IIPOLIECCOB U SIBJICHUMW, JUJI MPUHATHUS NPAKTUYECKUX PELICHUW B ITOBCEIHEBHOMN
JKU3HU C 1IeJIbl0 oOecrieyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbS M 3I0POBbS
OKPY’KAIOIIUX JIF0JIeH, COOJII0ICHUS HOPM TPAMOTHOI'O TTOBEJICHUS B OKPY Karolen
NPUPOAHON cpese, MOHUMaHWe HEOOXOJAMMOCTH WCIOJIB30BAHUS JOCTIKECHUN
COBPEMEHHOU ounonoruu u OMOTEXHOJNIOTH IS PAIMOHAIBLHOTO
MIPUPOIOTIOIH30BAHUS;

YMEHUE pelaTh »JJICMCHTAPHBIE TEHETWYSCKHE 3a/Jayd Ha MOHO- H
JUTUOPUIHOE CKpEIIMBAaHKUE, CIIETUICHHOE HACJIEIOBAaHUE, COCTABISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKA3aHMs HACJICIOBAHUS TPHU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJIHATH JIa0OpaTOpHBIE M MpaKTUYeCKHe paboThl, COO0aTh
npaBuiia Mpy padboTe ¢ yu4eOHBIM U JTabOPaTOPHBIM 000PY/I0BAHHUEM;

YyMEHUE KPHUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWH(OpPMAIUIO
OMOJIOTMYECKOTO  COJAEPKAHUS, BKIIOYAIOIIYI0 T[ICEBIOHAYYHbIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(MOPMAIINH, HAYIHO-TTOMYJISIPHBIC
MaTepHualibl), STUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIIECIOBAHUNA B OWOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCBMECHHBIC W YCTHBIE COOOIICHUS,
00001mass 6MOIOTHYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh TOHATUITHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buonorus» ¢ 11
K1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OUOJOTUU B CUCTEME HAYyYHOTO
3HaHMSI ©CTECTBCHHBIX HayK, B (OPMHUPOBAHWUU COBPEMCHHOW €CTECTBEHHO-



HAy4YHOM KapTHHBI MHpAa M HAYYHOTO MHUPOBO33PEHHs, O BKIIaJ€ POCCHUICKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIECHUS dKU3HEHHBIX 33/1a4;

YMEHUE PAaCKpPbIBATH COIEPKAHUE OMOIOTHYECKUX TEPMUHOB U MIOHATHIA: BUJ,
HOMYJISIMSI, TEHO(POH[, 3BOJIOLHUSA, IBUXKYLIUE CHIbI ((paKTOpbl) 3SBOIIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pa30BaHME, DKOJIOTHUYECKHE (HAKTOPHI,
HPKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, pEIYyLEHTbl, I[eNu I[HUTAHMUS,
HKOJIOTUYECKas MUpaMuaa, OUoreoreHo3, ouocdepa;

YMEHUE H3J1aratb OHOJOTMYECKHE TEeOpuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKAash TEOpUs SBOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogsimieBoro cxoactea K. M. bopa, depenoBanusi TJIaBHBIX HalpaBJICHUN U
nyTtedt spomoruu A. H. CeepiioBa, yuenusi o o6uochepe B. W. Bepnanckoro),
OTPENENSTh TPAHULBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIaMHU HAYyYHOT'O MO3HAHUS B OMOJIOTMU: HAOIIOEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHM3alus W IPOBEJIECHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXAY HCCIEAYyeMbIMUA BeJIMYMHAMHU, OOBSACHEHHE TIOJYYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHIA, TEOPUNA U 3aKOHOB, YMEHHUE J€NATh BBHIBOJIbI
HA OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE IPU3HAKH CTPOEHUS OHOJOIMYECKUX
OOBEKTOB: BUJIOB, TMOMYJSIHUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreolIeHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJEICTBEHHOU
M3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHUSs, MPHUCIIOCOOJICHHOCTH
OpPTaHMU3MOB, JIEHCTBUSI SKOJOTMYECKHX (PAKTOPOB HA OpPraHU3MBI, IMEpeHOCca
BEIECTB M IIOTOKA DSHEPIMM B DJKOCHCTEMAX, AHTPOIIOTCHHBIX HM3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYyroBOpPOTa BEIIECTB M OMOTreOXMMHYECKUX
LUKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHU B MOBCEIHEBHOU
KHU3HU C IeNpl0 obOecriedyeHus Oe30MacHOCTH CBOETO 3I0pPOBbSl M 370POBbS
OKPY>KaIOIIUX JII0AEH, COOIIO/IEHUSI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpY KaroIen
NPUPOAHON cpee, MOHUMaHWEe HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATIBHOTO TPUPOAOIIONB30BaHNUS;

YMEHHUE pelaTh 3JEMEHTapHble OMOJIOTMYECKHUE 3a/1aud, COCTABISATH CXEMbI
MEepEeHOCa BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

yMEHHUE BBIMOJIHATH JIa0OpaTOpHBIE M MpaKTUYeCKHe paboThl, COOI0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKHM OLEHUBATh U MHTEPIPETUPOBATH HH(OOPMAIUIO
OMOJIOTUYECKOTO COAEPKAaHUSA, BKJIIOYAIOLIYI0 IICEB/IOHAYYHbIE 3HAHUS U3



Pa3IMYHBIX UCTOYHUKOB (CPEJCTBa MAacCOBOM MH(pOpMAIMU, HAYYHO-TIOMYJISIPHbBIE
MaTepuaibl),  paccMaTpuBaThb  TIJ00aJbHbIE  SKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIC MHCbMEHHBIE W YCTHBIE COOOILEHHS,
000011asi OMOJIOTHUYECKYI0 MH(POPMAIUIO0 U3 HECKOJIBKHX HUCTOYHHKOB, TPAMOTHO
WCIIOJIb30BATh OHATUITHBIN armapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHnmue pa3aejioB 1 TeM nudpoBbIe
Ne n/n P Kontposbnbsie | IlpakTnyeckue (icpp )
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
b K
| buonorus kak Hayka 2 0.5 nommorexa [10
https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
2 JKuBble cucTeMbl U UX OpraHu3aius 1
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUHU COCTaB U CTPOECHUE KIETKU 8 1 bubnmorexa [IOK
p https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
4 XK
HBHCACATCIBHOCTE KICTIN 6 https://m.edsoo.ru/7f41¢292
5 Pa3sMHOkKeHME 1 MHIUBUAYAJIbHOE PA3BUTHE 5 1 bubnnorexa [IOK
OPraHu3MOB https://m.edsoo.ru/7141¢292
6 HacnencrBeHHOCTS 1 U3MEHYHUBOCTD ] 15 bubnuoreka [JOK
OpraHu3MoB ’ https://m.edsoo.ru/7{41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bu6nuoreka [JOK
OHUOTEXHOIOTUH https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 0 4



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Koutpoabubie | IIpakTnueckue
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
butmmoreka [{JOK
1 buosnorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.rui/863e632a
MeTtoanbl NO3HAHUS KUBOM
npupoasbl. [IpakTuyeckas padora
pup P P bubmuoreka IIOK
2 Ne 1 «McnoJsib30BaHMe pa3jMYHbIX 1 0.5
https://m.edsoo0.r/863e6122
METOJ0B NMPH U3yYeHUN
0MO0J10THYeCKUX 00 HEKTOB)
3 Buosornyeckue cucreMbl, 1 but6mmoreka [JOK
Mpouecchl U UX U3y4YeHue https://m.edsoo.ru/863e6564
4 XumMuueckuii cocTaB KjaeTkd. Boga 1 but6mmoreka [JOK
U MUHepPaJIbHbIE COJIN https://m.edsoo.ru/863e674¢
b K
5 benku. CoctaB u ctpoeHue 0€IKOB 1 nomorexa HO
https://m.edso0o.ru/863e6b72
®epMeHTHI — OMO0JIOTHYeCKHUe
karajau3aropbl. JlabopaTopHas
6 padora Ne 1 «M3yueHue | 0.5 bu6mmoreka [IOK
KATAJIATHYECKOM AKTUHBHOCTH ’ https://m.edsoo.ru/863e6b72
(epMeHTOB (Ha NIpUMepe aMHJIA3bI
WJIM KaTajia3bl)»
bub OK
7 Yraepoasl. JIunuast 1 nomotexa I

https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6nmnoreka [JOK

8 Hykienroseie kucnorel. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus n MeTobl U3y4eHUS bubnuoreka LIOK
kietku. Knetounas Teopus https://m.edsoo.ru/863e6e88
10 KiteTka kak 1emocTHas )KuBas
cucrema
CTpoeHne 3yKapuoTHYeCKO
kJeTku. JlabopaTtopHas paGora Ne
2 «A3y4yeHHe CTPOEHUSI KJIETOK bu6mmoreka [JOK
11 pacTeHMii, ;)KHBOTHBIX, TPHOOB H 0.5 https://m.edso0.ru/863e6£f0
0akTepuii MOJ MMKPOCKOINIOM Ha https://m.edsoo.ru/863e716c
roOTOBbIX MUKPOIpPENapaTax u ux
ONMUCaAHHE)»
but6mmoreka [JOK
12 OOMEH BEIECTB WM METAOOTH3M https://m.edso0.ru/863e766¢
but6mmoreka [JOK
13 PorocunTes. XemocHHTE3 https://m.edsoo.r/863e7¢98
. bubmmoreka [JOK
14 DnepreTuteckuii obmen https://m.edsoo.ru/863e7aae
Kv3HEeHHbIH IMKJ KJIETKHU.
Henenne kiaerkn. MuTo3.
15 JlabopaTopHas padora Ne 3 0.5 bubnuoreka LIOK
«Haburonenne MuTO3a B KJIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpelIKa JIyKa Ha
rOTOBBIX MUKPONPENnapaTax»
16 buocunres 6enka. Peakius but6mmoreka [JOK
MaTPUYHOI'0 CUHTE3A https://m.edsoo.ru/863e796e
17 Tpancusmus — OuocuHTe3 Oenka bubmmorexa LIOK

https://m.edsoo.r/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e7aae
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18 Hexnerounsie hOpMBbl )KU3HU — bubnuoreka LIOK
BUPYCBI https://m.edsoo0.ru/863e7540
bu6mmoreka [JOK
19 @OpMBI pa3sMHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
but6mmoreka [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
Oo0pa3oBanue u pasBuTHE
MOJIOBBIX KJIETOK.
21 OmnonorBopenue. Jlaboparopuasi 05 bubnuoteka [{OK
padora Ne 4 «M3yuyeHune cTpoeHus ' https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK HA FOTOBBIX
MHKponpenaparax»
” WNupuBuyansHOE pasBUTHE bu6nuoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
” ['eneTnka — Hayka o bubnuoteka [JOK
HACJIEACTBEHHOCTH U U3MEHYHUBOCTHA https://m.edsoo.ru/863e862
3aKOHOMEPHOCTH HACJIEOBAHUS
24 npu3HaKoB. MOHOTHOPHIHOE bubmmorexa [IOK
p ) pHA https://m.eds00.ru/863e8878
CKpeIllUBaHHE
UrHOPHUIHOE CKpelBaHue. 3aK0H
A P P but6mmoreka [JOK
25 HE3aBHCHMOTI'0 HACJIEIOBaHUS
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenieHHOe Hac/1el0BaHUe
npusHakoB. JlaboparopHas padora
2% Ne § «M3yueHnue pe3yabTaToB 0.5 bubnmnoreka [IOK

MOHOTHOPHU/IHOTO ¥ IUTUOPUTHOTO
CKpelMBaHUA Y AP030(PUJIbI HA
rOTOBBIX MHKPOIpenaparax»

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e8c60

7 I'eneTuka nona. HacinemoBanue 1 bu6mmoreka [JOK
MMPU3HAKOB, CLUEIVIEHHBIX C IMOJIOM https://m.edsoo.ru/863e8c60
N3MeHYnBOCTD.

HenaciencrBeHHasi H3BMEHYHUBOCTbD.
JlabopaTopnast paGora Ne 6.
28 HN3ydenune Mmogu(puKaumoOHHOM 1 0.5 bubmmorexa [OK
https://m.edsoo.ru/863e8efe
U3MEHYMBOCTH, IOCTPOEHHE
BAPUHALIMOHHOTO PSAIa U
BAPHALMOHHOM KPUBO»
HacjencrBeHHasi ©BMEHYMBOCTD.

29 JlabopaTopnasi paGora Ne 7. | 0.5 bubnuoreka LIOK
«AHaJIM3 MyTaUMi y Ap0o30(pHIbI https://m.edsoo.ru/863e8efe
HA TOTOBBIX MUKpPONpenaparax»

30 I'eneTuka genoBeka 1 bubmmorexa HOK

https://m.edsoo.r/863e8d78
PezepaHblii ypok. O6001eH1E 10

31 TeMe «HacnencTBeHHOCTE U 1

W3MEHYHUBOCTh OPraHU3MOB)
bub6munoreka [IOK

32 Ceneluns kax HayKka H pouece ! https:/m.edsoo.rw/863¢9214

3 MeToabl M JOCTHKEHHS CeJIEKITNA 1 but6mmoreka [JOK
pacTeHuil U )KUBOTHBIX https://m.edsoo.ru/863e9214

14 buorexnonorus kak oTpacib 1 bubmmoreka [JOK
[IPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

[TPOI'PAMME

HIpugpmonm swvioenenwvt ypoxu, nposooumsie c ovopyoosanuem « Touxka pocmay



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC TEMATHYECKOE IINTAHUPOBAHUE
Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3iesioB U TeM nudpoBbIie
Ne i/ P Konrpoabusie | IIpakrnyeckue (pp )
NMpOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
but6mmoreka [JOK
1 1
IBOIOUHOHHAS OHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 9 0.5 bu6muoteka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranusmbl 1 OKpy>Karonas cpenia 5 1 bubmmorexa [OK
P 2 Hast cpea https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
4 Coo01iecTBa U 9KOJOTUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/ 7 lecTa
5 PesepBHOE Bpemst 2 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



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

11 KIACC ITOYPOYHOE IINTAHUPOBAHHUE

KosaunyecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoabusie | IIpakrnyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS U METOIbI €€ U3YUYCHUS 1 Bubnmorexa TIOK
t A Y https://m.edsoo.ru/863ea20e
) Uctopust pazBuTus npeacTaBIeHU | bu6nuoreka LIOK
00 PBOITIOLINH https://m.eds00.1u/863e9570
but6mmoreka [JOK
3 MHuUKpPO3BOITIOLIHS 1
P H https://m.edsoo.ru/863e9cle
Ionyasinmusi Kak JieMeHTapHas
eIMHHIA BU/A ¥ BOJIIOLHH.
but6mmoreka [JOK
4 JlaGopaTtopHas padora Ne 1 1 0.5
https://m.edsoo.ru/863e99c6
«CpaBHeHHe BHI0B 110
Mop(doI0rHYecKOMY KpUTEPHIO»
5 JBmxytiue cuibl (371eMEHTapHbBIC | bubnuoreka [{OK
(baxTOpBHI) FBOIIOLUT https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
6 Ectecte i1 oTOOp U ero ¢o 1
TECTBEHHEI 0TOOP 1 ero dopme! https://m.edsoo.r/863e9ed0
Pe3yabTarsl 3BOTIOLMUA:
NPUCNOCO0TeHHOCTh OPraHU3MOB H
. BUI000pa3oBanue. JlabopaTopHas | 0.5 bubmmoreka [JOK
pa6ora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
NPHCIOCO0JCHHOCTH OPraHN3Ma H
€€ OTHOCUTEJIbHOI0 XapaKTepay
2 Hanpasnenus u nmytu | bubnuoreka LIOK

MaKpO3BOJIFOIIUA

https://m.edsoo.ru/863e9¢cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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9 Heo6paTumocTs 3BOTIOLUT
10 Ucropwust xku3HM HA 3eMiie B METOIbI
e€ U3yueHHs
1 I'unoressl IPOUCXOKICHU )KU3HU HA bu6nuoreka IIOK
3emuie https://m.edsoo.ru/863ea5a6
2 Pa3zButne xu3Hu Ha 3eMIie 1Mo 3paM U bubmmoreka [JOK
repuojam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TANbI IBOJTIOIHA
PACTHUTEIBLHOIO U }KMBOTHOTO
13 mupa. [IpakTuyeckas padora Ne 1 0.5 bubnuoreka LIOK
«H3yyeHne HCKONaeMbIX 0CTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuii U ;)KHBOTHBIX B
KOJLIEKIHSX)
14 CoBpeMeHHasl cucTemMa bu6nmoreka [IOK
OpPraHM4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTIOBEKa (AaHTPOTIOTCHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (pakTops) bu6mmoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU SBOJIOINH
yesoBeKa
13 UYenoBeyeckue pacbl U IPUPOIHBIC bu6mmoreka [IOK
aJanTanuy YelroBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe « BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie»
20 DKoJIorus KaKk HayKa
21 Cpenpl 00MTaHUS B SKOJOTHYECKHEC bu6mroreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakxTopsl

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

Abunornveckue GakTopsbl.
JlabopaTopHas paGora Ne 3.
«Mopdosoruyeckne 0COOEHHOCTH

. but6mmoreka [JOK
22 pacTeHuii U3 pa3HbIX MeCT 0.5
https://m.edsoo.ru/863eb10e
odouTanus». JJaboparopuasi padbora
Ne 4. «BiausiHue cBeTa HA POCT H
Pa3BHUTHE YEPEHKOB KOJIEyCa»
but6mmoreka [JOK
23 broririeckue axropet https://m.edsoo.ru/863eb348
IK0JIOTHYECKHE XAPAKTEPUCTUKHU
nonyasnuu. [lpakTrnyeckas
24 padora Ne 2 «IlogcuéT miIoTHocTH 0.5
NONyJasiuuii pa3HbIX BHI0B
pacTeHn i
)5 Coo0mecTBa OpraHu3MOB — bu6muoreka LIOK
OuoIeH03 https://m.edsoo.ru/863eb46a
%6 DKOJOTHYECKUE CUCTEMBI bubmuoreka IIOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE IOKA3aTEJIHN
7 3KOCHCTEMbI. JKOJIOTHYEeCKHE bubmuoreka [JOK
nupamuabl. CBoiicTBa IKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHast bubmmoreka [JOK
AKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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32 YenosedecTBo B Onochepe 3emim 1

3 CocymecTBoBaHNE MPUPOABI U 1 bu6nmoreka [IOK
Ye10BeYecTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O0001IeHHE TEMBI

34 «Co00111ecTBa U HIKOJIOTHYECKUE 1

CHUCTEMBID»

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

34

0

2.5

HIpugpmom evioenenvt ypoxu, nposooumsie c ovbopyoosarnuem « Touka pocmay



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa30oBaTeJIbLHOW MPOrPaMMBbl CpeiHero 001ero odopasoBaHusi

CdopmMupoBaHHOCTb 3HAHUN O MeCTe€ M POJU OMOJIOTUU B CHUCTEME
HAyyHOrO0 3HAHMUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTHH; (PYHKIIMOHATHHOU TPAMOTHOCTH

YCJIOBCKA Ui PCIICHHUA JKU3HCHHBIX 3a/1a4

VYMeHue packpblBaTh COJICpKaHUE OHOJIOTHYECKHX TEPMHUHOB U
MOHSITHIA: JKU3Hb, KJIETKA, OpraHU3M; MeTa0oau3M (0OMEH BEIIECTB U
IpeBpalleHHe SHEPIruu), ToMeocTa3 (caMoperyssius), ypOBHEBas
OpraHM3alus )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PETIPOIYKIIHS),

HaCJICACTBEHHOCTb, UBMCHYUBOCTD, POCT U Pa3BHUTHUC

VYMeHne — u3naratb  OMOJOrMYECKHME  TeopuM  (KJIETOYHAs,
XpoMOCOMHasi, MyTannoHHas1), 3akoHbl (I'. Mengensa, T. Moprana,
H.M. BaBunoBa) u ydeHus (0 IEHTpax MHOrooOpasusi H
IIPOMCXOXKAECHUA  KynbTypHbIX pactenuidi H.M.  Basunosa),

OMpEACIIATh 'PaHUIBI UX IPUMCHHUMOCTHU K )KMBBIM CUCTEMaM

YMeHue BianeTh METOJaMU HAy4YHOrO TIIO3HAaHUS B OHOJIOTUU
(HaOnrofieHHe W OMMCAHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHMUIA;
OpraHmM3alys ¥ MPOBEICHHE OHOJIOTHMYECKOTO JKCIEPHUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeTyeMbIMU BEJTUYMHAMU, 00BsICHEHHE MOJTy4YEHHBIX
pe3ysibTaToOB, MCIHOJIb30BAaHHBIX HAYUYHBIX MOHATHH, Teopuidl u
3aKOHOB; YMEHHE JIeJlaTh BBIBOJBI Ha OCHOBAHHMHM TOJIYYEHHBIX

pE3yJIbTAaTOB)

YMeHue BBIICIATh CYIICCTBEHHBIC TIPU3HAKH BHUPYCOB, KIIETOK
OPOKAPUOT U OYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
MPEBpAICHHS] SHEPTUU B KJIETKe, (POTOCHHTE3a, IUIACTHYCCKOTO M
OHEPreTHUECKOr0  OOMEeHa, XEeMOCHHTe3a, MWHTO03a, Meho3a,
OIIOIOTBOPEHUS, PAa3MHOXKEHUS, WHAUBHUIYAbHOTO Pa3BUTHS

opranu3ma (OHTOTEHE3)




YMeHue mNpUMEHSTh IOJNyYEHHbIE 3HAaHUS Uil  OOBSCHEHUS
OMOJIOrMYECKUX IPOLECCOB U SBJIECHUH, ISl IPUHATHUS MPAKTUUECKUX
pelieHuii B TOBCEJHEBHOM JKM3HM B LEIAX oOecrneyeHus
0€30MacCHOCTH CBOETO 3JI0POBBSl U 3/J0POBBSI OKPYKAIOIIUX JIIOJIEH,
coONIOACHUSI HOPM TpPaMOTHOIO TMOBEACHUS B  OKpY’Karollen
OPUPOAHON Ccpefie; TMOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BAHMUS
JOCTM)KEHUM COBpEMEHHOW OuoJoruM | OWOTEXHONOTHUH  JuIs

paloHaIbHOIO MPUPOIONOIB30BAHUS

YMeHHe pemiaTh 3JIEMEHTApHBIE TEeHETHUYECKUE 3aJadyd Ha MOHO- U
TUTHOPUTHOE CKPEIIUBAHKE, CIICTNIEHHOE HACIICIOBAHNE; COCTABIISTh
CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBAaHUSA Uil  MpEelICKa3aHUs

HACJIE0BAHMS [IPU3HAKOB Y OPraHU3MOB

YMeHue BBITOMHATH Ja0OpaTOpHbIE W TMpaKTHUYECKUEe pabdoTsl,
cobmoaTh mpaBwia Mpu paboTe ¢ yd4eOHBIM U J1aOOpPaTOPHBIM

00opyI0BaHUEM

YMeHHe KpUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTHMYECKOTO  COJCpXaHMsA, BKIIOYAIOIIYI0 IICEBJOHAYYHBIE
3HaHMUS M3 Pa3iInyHbIX HMCTOYHUKOB (CMMU, HayuHO-momyssipHbIE
MaTepHalbl); STHUECKUE ACIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B

6I/IOJ'IOFI/II/I, MCOULINHE, OHMOTEXHOJIOTHH

10

YMeHnue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OGMOJIOTHUECKYO HH(DOPMAITHIO U3 HECKOJIBKHUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHATHUHBIN arrapar OHoJIOTHH

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiembie NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o0mero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUHM O MecTe M PoJid OHMOJOTMM B CUCTEME
Hay4yHOIO 3HAHUSA €CTECTBEHHbIX HayK, B ()OpPMUPOBaAHUU
COBPEMEHHOM ECTECTBEHHO-HAYYHOM KAPTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMM; (PYHKIMOHAIBHOM TPaMOTHOCTU

YCJIOBCKA I PEIICHHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COACP)KaHUE OHOJOTHYECKMX TEPMHHOB U
MOHSATUM: BHJI, MOMYJISAIHS, TEHO(OH/I, YBOJIOIMS, ABUKYIINAE CUITBI

(paxTopsr) ABOJTIOIUH, MPUCTIOCOOICHHOCTD OpraHU3MOB,




BUJI000pa3OBaHME,  JIKOJOTHYECKHE  (aKTOpPhl,  DKOCHCTEMA,
MNpoaAyHUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, nenu IIUTaHUA,

HKOJIOTHUECKas MMpamMuia, OMoreoeHos, ouochepa

YMeHue usznaratb OnoJIOrHuecKre TeOpuH (3BOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIHH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxoactea K.M. bapa, yepenoBanus
[JIaBHBIX HampasjieHui u mytei sBomounu A.H. CeBeprioBa, yueHus
o Ouocdepe B.M. Bepnanackoro), ompeneisiTb TpaHUIBl HUX

IMPUMCHUMOCTH K KHUBbBIM CUCTCMaM

YMenue BJIaZAICTb MCTOAAMHU HAYYHOI'O TIO3HAHUA B OMoIOorun
(Ha6J’II-OI[eHI/Ie H OIMKMCAHHC JKHUBBIX CHCTEM, IIPOLCCCOB H HBJ'IeHPIﬁ;
opraHu3anuss W HOPOBCACHUC OHOJIOTrHYSCKOT0 OKCIICPUMCHTA,
BBIABHUXCHHC TUITIOTEC3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHAMU, 00BsICHEHHE IMMOJTYYCHHBIX
PE3YyJIbTAaTOB, HUCIIOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ u
3aKOHOB; YMCHHUC JOC€JIaTb BbBIBOJblI Ha OCHOBAHHWM IIOJTYUYCHHBIX

pE3yJIbTAaTOB)

VYmMmenne BBIJACIATH CYHICCTBCHHLIC IIpHU3HAKA CTPOCHUA
OMOJIOTHYECKUX OOBEKTOB: BHUAOB, MOMYJSIUNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEAYILEHTOB, OWOTEOIIeHO30B M  JKOCHUCTEM;
OCOOEHHOCTHM  TPOLECCOB  HACIEACTBEHHON  M3MEHYHMBOCTH,
€CTEeCTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUs, MPUCITOCOOICHHOCTH
OpPraHu3MOB, JI€HCTBHUSA SKOJIOTMYECKUX (AKTOPOB HA OPTraHU3MBL,
NepeHoca BEHIECTB W IOTOKA DJHEPrMM B JKOCUCTEMaX,
AHTPOINIOT€HHBIX M3MEHEHU B HSKOCUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€OXMMHUYECKUX LIUKIIOB B Onocdepe

YMeHue mNpUMEHSTh MOJyYEHHbIE 3HAaHUS Uil  OOBSCHEHUS
OMOJIOrMYECKUX IPOLECCOB U SBJIECHUH, ISl IPUHATHUS NPAKTUUECKUX
pelieHuii B TOBCEJHEBHOM KM3HM B LeIAX oOecrneyeHus
0€30MacHOCTH CBOETO 3JI0POBbSI U 3[J0POBBSl OKPYKAIOIIUX JIIOJIEH,
coONIOACHUSI HOPM TpPaMOTHOIO TMOBEACHUS B  OKpY’Karollen
OPUPOAHON Ccpefle; TMOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTH)KEHUM  COBPEMEHHOM  OMOJIOTMM Ui pallMOHAJIBLHOIO

IMPUPOIOITI0JIE30BaHUA

YMeHue peuaTtb 3JICMCHTAPHLIC OHOJI0rHYEeCKHUe 3aga4u, COCTaBJIATH

CXEMBbI IIEpeHOCca BEIIECTB M DHEPTUU B SKOCHCTEMAaxX (LIeTH MUTaHU)

VYMeHre BBINIOJHATH na60paT0pHHe U IMIPAKTHYCCKHC pa6OTBI,

coOnroaarh mpaBuia Mpu paboTre ¢ Y4eOHBIM U JaOOPATOPHBIM




000opyI0BaHUEM

YMeHue KpuTH4eCKH OLIEHWBATh U UHTEPIPETUPOBATH HHPOPMAIIIIO
OMOJIOTMYECKOI0  COJAEpPKaHUS, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE
3HaHUS W3 pa3nuuHblXx UcTouHUKOB (CMMU, HayyHO-mOmyIsipHbBIE
MaTepuabl); pacCMaTPUBATh II00ATBHBIE SKOJIOTHUYECKHE MTPOOIEMbI
COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO

IMO3UITHIO

10

YMenue co3naBatb COOCTBEHHBIC TUCEMEHHBIE M YCTHBIE COOOIIICHHUS,
0000111251 OMOTOTUIECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,

T'paMOTHO UCIIOJIb30BATh MMOHATUMHBIN arrapar Ounoyiorun




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ JIEMECHT COACPKAaHUSA

buosorus xak Hayka

1.1

Buonorus — Hayka o xwuBoil mpupozae. Ponp Ouonoruu B (HopMHpPOBaHUU

COBPEMEHHOM HayyHOH KapTUHBI MHpa. CucTtemMa GMOJI0rMYecKiX HayK

1.2

MeTtozap! O3HAHUS KUBOW MPHUPOJIBI (HAOIIOACHNE, IKCIIEPUMEHT, ONUCAHHE,
u3MepeHue, Kiaccu(ukanus, MOJEIMPOBAaHUE, CTaTUCTHUYEcKas o0paboTka

JTAaHHBIX )

JKuBble cucTeMBI 1 X opraHu3anus

2.1

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouomoruu. CBOMCTBa

OuocucTeM U UX pazHooOpasue

2.2

YpoBHU opraHu3aluu OMOCUCTEM: MOJEKYJSPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHu3MEeHHBIH, MOIMYJIALIMOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOChepHBIN

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XUMHUYECKUE DIIEMEHTHI: MaKpPOAJIEMEHTBHI,
MHKpO3JIEMEHTH. Boma u MuHepanbHble BemiecTBa. @DOYyHKIMM BOABI M

MHUHCPAJIBbHBIX BCIUICCTB B KIICTKC. HO,Z[I[ep)I(aHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3zaMeHnMBIE M 3aMEHUMBbIE AMHHOKMCIOTHL. AMHHOKHMCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAsS, TPETUYHAS
U YeTBEPTUYHAsI CTPYKTypa). XMMHUYECKHE CBOMCTBa OenkoB. buomornueckue
(byHKLIHU OENKOB.

®depMmeHThI — Onosoruyeckue karanuzaropel. CTpoeHue GpepMeHTa: akKTUBHBIN
neHTp, cyocrparHas cnenuduunocts. Kodepmentsl. Buramunbl. OTaudus

(EpPMEHTOB OT HEOPTAHMYECKUX KATAIN3aTOPOB

33

VYrieBoabl: MOHOCaxapu bl (TIH0K03a, pubo3a U 1e30Kcupr003a), Aucaxapuibl
(caxapo3za, JlakTO3a) M IoJMcaxapuibl (Kpaxmai, TIJIMKOTEH, LEJI0I03a).
buonornueckue GyHKIUU YTIIEBOJOB.

Jlunuper:  Tpurmuuepuabl, crepouabl, Qocdomunuasl. 'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormveckne QyHkmuu aunuaoB. CpaBHEHHE

YIJieBoO40B, OEIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kuciorsl: JJHK u PHK. Hykneorn sl — MoHOMEpBI HyKJIE€MHOBBIX




kucinoT. Crpoenune u ¢ynkuuu JHK. Crpoenme m ¢ynkuuun PHK. ATO:

CTpOCHHUE U (PYyHKIHH

3.5

Hwuronorus — Hayka o kietke. Knertounas Teopusi. MeToapl H3y4eHus KIETOK

3.6

Krerka xak nenocrtHas xuBasg cuctema. OO1Iue Npu3Haku KJIETOK: 3aMKHYTasl
HapykHasi MeMOpaHa, mojiekyisl JJHK kak renernueckuil anmapat, cucrema

cuHTe3a OeJKa

3.7

TurmbI KIETOK: 3yKapruoTHYeCcKas U mpokapruoTuieckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckor kineTku. Kiierounass crenka Oakrtepuii. CrtpoeHue
DYKApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, KMBOTHOM W

IpUOHOI KIIeTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAJIHMKC, WX
¢ynkun. [Tnazmatudeckas memOpana, e€ cBoiictBa 1 GpyHkImuU. LluTomnasma u
e¢ opranouapl. OJHOMEMOpaHHBIE OPraHOMIBI KJIETKU: SHJOIUIA3MaTHYeCKast
cetb (DOIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKH: MHTOXOHAPHH, TacTUAbL. [IporcxokaeHne MUTOXOHAPHNA U TIACTHI.
Bunpr mnactun. HememOpaHHble OpraHoOMIbI KJIETKH: PHOOCOMBI, KJIETOUHBIN

HCHTP, pCCHHUYKH, KT'YTHKU. CDYHKI_[I/II/I OpraHoOuaO0B KJICTKH. Bxmouenns

3.9

SAnpo — peryasaTopHblii neHTp kiuetkd. CTpoeHue sjpa: siiepHas 000JI0uKa,

KapHuoIljla3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(I/ISHCI[GHTCHBHOCTB KIICTKHN

4.1

OOMeH BemecTB, WM META00IU3M. ACCUMIISIMS (TUTACTUYECKH OOMEH) U
JTUCCUMUIISALINS (SHEPTeTUYECKUl 0OOMEH) — JIB€ CTOPOHBI €IMHOTO IpoIecca
metabonu3ma. Tunsl oOMeHa BemecTB: aBTOTPOQHBII 1 retepoTpodHbIid. Ponb

q)epMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUN SHCPI'UU B KIICTKE

4.2

®otocunTe3. CBeToBas u TeMHOBas (asbl poTocuHTe3a. Peakuuu porocunTesa.
D¢ dexTrBHOCTH PoTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A JUIS KHU3HU Ha 3eMile.
Bnustane ycnmoBuii cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €r0
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HAUeHUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KJETKe. PaciersieHue BelIeCTB, BBIICICHHE U
AKKyMYyJIUpDOBaHHE DSHEPIUM B KJETKE. OTambl SHEPreTH4YecKoro oOMeHa.
['muxonus. bpoxenne u ero Bunel. KucnoponHoe okucieHue, Win KJIE€TOYHOE

nbixanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMeHa

44

Peaknmm wmarpuuyHoro cuHTe3a. [eHermueckas wuHpopmamms u JJHK.

Peanuzanus remernueckoil mHPOpMaLuu B KIETKe. |'eHeTHYeckuii Ko U ero




cBoiictBa. Tpanckpunuus — matpuunbsiii cuate3 PHK. Tpancnsanus — 6nocunTes

6enka. Koguposanue amunokucinot. Pois pubocom B OnocunTese 6enka

4.5

Hexnerounsie ¢opmbl xu3HN — BUpPYCHl. VcTopust oTkpeitusi BupycoB (/.M.
NBanoBckuii). OCOOCHHOCTH CTPOCHUST U IKU3HENEATEILHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedunura uyenoeka (BUY) — Bo3oyaurens CITN/a.

[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne n HHIAWBHUYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knerounsli 1MWK, WM JKU3HEHHBIM LMK KiIeTku. WHTepdaza u MuTO3.
[Iponeccrl, mpoTtekatomue B uHTEpdasze. Perumkanus — peakust MaTpUIHOTO
cureza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIL.
JIumIouIHBIE W TAaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMaTHIBI.
[utonornyeckne OCHOBBI Pa3MHOKEHHS W WHIWBHIYAJIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenune knetkn — murto3. Ctagun muto3a. [Ipomeccsl, npoucxonsniue Ha

Pa3HBIX CTAAUAX MUTO3A. buromornyeckmii CMBICIT MUTO3a
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®opMBbI pa3MHOXKEHHSI OPTaHM3MOB: OecIojioe W IMmoyioBoe. Buabl Gecronoro
pPasMHOXKEHHUS: JIeJIeHHE HaJBOE, IMOYKOBAHHME OJHO- W MHOTOKJIETOYHBIX,
CrIopoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU
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[TooBoe pazMHOXKEHHE, €T0 OTIIHYHUS OT OECIIONOTO.
Meiio3. Cragun meitosza. Ilpouecchl, mpoucxonsdiiue Ha CTagusix Menosa.
IToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buonornueckuid cMbIca U

3HaYEeHHUE Mero3a
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["amerorenes — npoiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [TosioBBIE
JKeJIe3bl: CEMEHHUKU U SUYHUKH. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KIJIETOK —
ramet (CrepMaTo30u/1, SIMIEKIeTKa) — CliepMaTorenes u ooreae3. OcoOEHHOCTH

CTPOCHHA HﬁHeKHeTOK H CIICpMaTO30MUI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFeHGS

5.5

WnpuBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHATBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, oprasorenes. [loctamGpuonanbHoe pa3sute. Tursl
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsMOE, HenpsiMoe (JIMYMHOuYHOE). Biusuue
CpeZibl Ha pa3BUTHE OPTaHU3MOB; (PAaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHMS: CTPOCHHE

CCMCHHU, CTAIUN PASBUTHUA

HaCJIeI[CTBeHHOCTB 1 USMCHYUBOCTb OPraHU3MOB




6.1

IIpeamer n 3aaun reneTuku. Micropus pa3BUTUSA TeHETUKHU. BKiag pocCuilcKux
U 3apyOeXHBIX YYE€HBIX B pa3BUTHE TEHETHKH. METOIbl TE€HETHKH
(ruOpUIOIOTHYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKHIA).
OcHoBHBIE T€HETHYECKUE NOHATHA. | eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpEIVBaHUN

6.2

3aKOHOMEPHOCTH HacjeOBaHUs MPU3HAKOB, ycTaHOBIEHHbIC [. Menaenem.
MoHOTHOpPUIHOE CKpEIMBaHUE. 3aKOH €IWHOO0Opa3wsi THOPUIOB IEPBOTO
nokosieHus. IlpaBuino nOMHHMpOBaHMS. 3aKOH PpACLICIUIEHUS NPU3HAKOB.
['unoTe3a unctoTsl raMerT. [logHOE U HETOTHOE JTOMUHUPOBAHUE.

JurubpunHoe ckpemrBanyue. 3aKOH HE3aBUCUMOI'O HACIEAO0BAaHUS MPU3HAKOB.
[{uToreHeTH4YEeCKHEe OCHOBHI TUTHOPHIHOTO CKpEIIMBAHUS. AHAIM3UPYIOIICE
CKpCIIMBaHUC. Hcnonp3oBanue AHAJIU3UPYIOIICTO CKpCIIMBaHUA JJIA

OIIPpCACIICHUS I'CHOTHUIIA ocobu

6.3

CuernneHHoe HacneaoBaHue nmpu3HakoB. Pabora T. MopraHa mo CHEIICHHOMY
HACJIEOBaHUIO TeHOB. HapylieHue cuHeruieHHs TeHOB B pe3ysbTare
KPOCCUHIOBEpa. XPOMOCOMHAsi TEOpHs HACIEACTBEHHOCTH. I eHeThueckue
KapThI.

I'enetuka nona. XpoMOCOMHOE ompejaesieHue mona. AyTOCOMbI U IOJIOBbIE
XpoMocoMBbl. ['oMorameTHble U reTeporameTHble opraHu3Mmbl. HacnemoBaHue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

M3MeHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBCHHAS.
Ponp cpenpl B HEHAclHeACTBEHHOM WM3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapHalMOHHBIA psJ ¥ BapHalMOHHAS
kpuBasd. Hopma peakuuum npusHaka. KojauuecTBeHHbIE M KAaueCTBEHHBIC

MIPU3HAKU ¥ UX HOpMa peakiuu. CBoKCcTBa MOIU(DHUKAITMOHHOW N3MEHYUBOCTH

6.5

HacnencTBennasi, Wiy TeHOTUIIMYECKas, HW3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meilo3 W TOoJ0BOM mpolecc — OCHOBAa KOMOMHATHBHOU
U3MEHYMBOCTH. MyTallMOHHAsS W3MEHYUBOCTh. Kilaccupukanus MyTaiui:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M IpUYUHBI MyTauui. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOW H3MEHUYHMBOCTHU

H.U. BasuiioBa

6.6

I'enetuka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eJI0BEKA: TCHCAIOTUYCCKUM, OJIM3HEIIOBEIH, IIUTOTCHETUYCCKU,
OMOXMMHUYECKUH, MOJEKYJsIpHO-reHeTuueckuil. COBpeMEHHOE OIpeeieHne
T€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHKUE, B TOM YHUCIIE
¢ momomneto ITI[P-ananu3a. HaciaeacTBenHbie 3a001eBaHMs YCIOBEKA: TCHHBIC
0oJie3HH, 00JIE3HU C HACIIEACTBEHHOM MPEaPacON0KEHHOCThIO, XPOMOCOMHEIE

6one3nu. CoMaTHUECKUE W TeHepaTHBHbIE MyTanuu. lIpuHIMIBI 3710pOBOTrO




06pa3a KHU3HHU, AUATrHOCTUKH, HpO(l)I/IJ'IaKTI/IKI/I N JE€UYCHHUA TI'CHCTHYCCKHUX
Oone3Hel. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAaHHUE. 3HaueHue
MEIMIMHCKOW TI€HETUKM B TNPEJOTBPAIICHUH M JIEYEHUM TIE€HETUYECKUX

3a00JIEBaHNM Y€EIOBEKA

7 CCJ’IGKHI/IH OpraHnu3MoB. OCHOBBI OMOTEXHOIOT U

Cenexkuysa Kak Hayka M Ipolecc. 3apoKACHUE CENEeKIMH M JAOMECTHUKALUS.
71 VYyenne H.U. BaBuioBa o0 1eHTpax MPOUCXOXKIACHUS M MHOroooOpasus

KYJBTYpPHBIX pacTeHuil. LIeHTpbI MpOoUCX0XKASHHS TOMAITHUX )XUBOTHBIX. COPT,

noponaa, mirTaMm

CoBpeMeHHBIE METOJIbI CEJeKIMH. MacCOBBI U MHIAMBHIYaJbHBI OTOOPHI B
CEJIEKIIUM pacTeHUM M KUBOTHBIX. OLieHKa 3KcTepbepa. biamszkopoacTseHHOE
cKpenuBanue — WHOpuaMHT. Ynctas nuHusa. CKpeluMBaHWE YHCTBHIX JTUHUU.
7.2 I'ereposuc, wm rudpuaHas cuina. HepoacTBeHHOE CKpelIMBaHue — ay TOPHUIMHT.
Otnanénnas rubpunmzanus u e€ ycnexu. VCKycCTBEHHBI MyTareHes u
IIOJIyYEHHUE IOJIUIUIONAOB. JIOCTMIKEHUsI CENEeKUUH pPACTEHUM, >XMUBOTHBIX MU

MUKPOOPTraHU3MOB

bruorexHoorusg Kak oOTpaciab INPOU3BOJACTBA. ['€HHas HMHXKEHEpUsa. OTalbl
co3nanus pexomoOunantHo JIHK u Tpancrennsix opranmusmos. Kierounas
73 uHxkeHepus. Kierounele  KyJnbTypel. MUKpPOKIOHAIBHOE  Pa3MHOXKECHHUE
' pacteHnii. KioOHHMpOBaHHME BBICOKOIPOAYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX

OpraHnu3MoB. OKOJIOTHYECKHE M STHUYCCKHE HpO6JI€MBI. I'MO - reHeTHYECKH

MOAU(PHUITIPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kona ITpoBepsieMblIil 3JI€MEHT COAEPKAHUS

1 DBOIIIOIMOHHAST OHOJIOTHS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa 3BoMOLMH.  llajmeoHTONMOrHUYECKHE:  TOCIIEAOBATEIBHOCTD
MOSIBJICHUS] BUJIOB B MAaJICOHTOJIOTHYECKOH JIETONHCH, TEpPEeXOAHble (HopMBI.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH u iaop MaTepuKoB u
1.1 OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M pa3IMuusi SMOPHOHOB Pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘-ICCKI/IGI T'OMOJIOTMYHBIC,
aHAJIOTWYHBIE, pYIAMMEHTApHBIE  OpraHbl, aTaBU3MBL.  MOJEKYJISPHO-

OHOXMMUYECKUE: CXO0ACTBO MCXAaHU3MOB HACJICACTBECHHOCTH MW OCHOBHBIX

MeTa00IUYECKHUX HYTeﬁ Y BCEX OPraHnu3MoB




1.2

OpomonionHass teopusi Y. JlapBuna. [Ipeanochliku  BO3HUKHOBEHHS
JapBUHMU3MA. JIBIDKyIIME CHIIBI SBOJIONHMH BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3MEHYMBOCTb,

60pb0a 3a CylIeCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Tteopus HsBomoonnu (CTD) M OCHOBHBIE €€ TOJNOKECHHS.

MuxkposBontonus. [lonynsinus kak eqMHULA BUAAQ U YBOJTIOLIMA

1.4

JIBrkyme cuibl ((pakToOpbl) SBOJIOLMU BUAOB B Ipupoae. MyTarMoHHBIN
nporecc U KOMOMHATUBHAsE U3MEHYUBOCTh. [lomysiuoHHbIe BOJIHBI U apeid
reHoB. M3omsmust u murpanus. EcrecTBeHHBIH 0TOOp — HANPaBISIOMIUIA (akTop
sBOMIOLNU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yabTaT HBoiionuu. [Ipumepst
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAHOAJANTALIUN.

Bun wu  BupooOpazoBanme. Kpurepuu Buma. OcHOBHBIE  (OPMBI

BI/I,Z[OO6paSOBaHI/I$IZ reorpa(bHHeCKoe, 3KOJOTHYCCKOC

1.5

Maxkpospomorsi.  Dopmbl  sBomIONMM:  GUIeTUYECKas, JUBEpreHTHas,

KOHBEpreHTHasl, napasienbias. HeoOpaTtuMocTs 3BOTIONNUN

Bo3HukHOBEHME U Pa3BUTHC )XU3HU HA 3emie

2.1

JloHayuyHbple TPEACTABICHHUS O 3apOXKIACHUM >KU3HU. HaydHbple TuUnoressl
BO3HUKHOBEHHUS KU3HM Ha 3emye: aOuoTreHe3 M TaHChepMus. XUMHYeCKas
3BONIOLHUA. ODKCHEPUMEHTAIBHOE TOJATBEPKACHUE XUMHUYECKOH 3SBOJIOLMH.
Hauanpaeie stansl Ouonorudeckoit aBomooruu. ['unoreza PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJIOIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)XKUBBIX OPTraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o 3paMm U nepuojaM. Karapxeil. Apxelckas u
nporepo3oiickast 3pbl. [laneos3oiickas spa W €€ mepuoAbl: KEMOPHICKHUM,
OpJIOBUKCKUMN, CUIYPUHUCKHH, JI€BOHCKUM, KaMEHHOYIOJbHbIN, NEPMCKUI.
Me3so30¥ickas 3pa 1 €€ MepuoJIbl: TPUACOBBIN, FOPCKHI, METOBOM.

Kaiinozoiickass 2pa W €€ Tmepuoapl: TMaJeOreHOBbIM, HEOTE€HOBBIN,
AQHTPOIIOTCHOBBIA. XapaKTepUCTUKA KIMMara U TeOJIOTHYECKUX TPOIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHuil U KXUBOTHBIX. [losiBIEHHE, paclBET W BBIMUpPAHUE TPYII KUBBIX

OpraHnu3MoB
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Cucrema OpraHMYecKOro MHpa Kak oOTpaxkeHue »dBomonuH. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

OBoronus 4yesloBeKka. AHTPOINONIOIHs Kak Hayka. Pa3BuTue npencraBieHUN O

IMPOUCXOKIACHUN YCTIOBCKA. MGTOI[I:I HN3YUCHUA aHTPOIIOI'CHE3Aa. CXO,Z[CTBa u




pa3nuuus 4eloBeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0XKEHHE YEIOBEKa.
JBmwxyume cuibl (pakTopsl) aHTponorenesa. HacneacTBenHass H3MEHUYUBOCTh
U ecTecTBeHHbIN 0TOO0p. OOIIeCTBEeHHbIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAHii

TPYyAa, MBIIIICHUE, PeUb

2.5

OCHOBHBIE CTaJMM U BETBM 3BOJIOLUHU 4YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenslid, YemoBek mnpsMoxondmui, YenoBek HeaHIEpTaIbCKul, YenoBek
pa3yMHblid. Haxoku ncKomaeMbIX OCTaHKOB, BpeMs CYILECTBOBaHUs, 00JacTh

pacnpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpYAUs

2.6

YenoBeueckne pacbl. OCHOBHBIE OOJIBIINE pachl: EBPOIICOUIHAS (eBpa3uiicKkas),
HEerpo-aBcTpaJiouHass  (IKBAaTOpHaJbHAs),  MOHTOJIOMJIHAass  (A3MaTCKO-
amMepuKaHcKas). YepTsl MPUCTIOCOOIEHHOCTH MPEICTABUTENCH YETOBEYECKUX
pac K ycIOBHMAM cyuiecTBoBaHus. EauHcTBO yenoBeueckux pac. Kpuruka

pacuzma

OpranusMsbl 1 OKpy’Karolias cpeaa

3.1

OKojorus Kak Hayka. 3aJaud U pasleibl dKOJOTruu. MeToapl 3KOJOrH4eCcKUX
uccienoBaHuil.  Dkosornyeckoe — MUpoBo33peHue.  Cpenpl  oOUTaHMS

OpraHnu3MoOB: BOJJHAA, HA3CMHO-BO3AYyIITIHA, [TIOUBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  (axropel. Kiaccudukanms sKonorudeckux  (HakTopos:
abuoTuyecKkue, OMOTHYECKHME M AaHTPOIOreHHbIe. JIeHCTBUE 3KOJOTMYEecKUX

(bakTOpOB Ha OPraHU3MBbI
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AbGunoTtnueckue (GaxkTopbl: CBET, TeMIepaTypa, BIaKHOCTb. POTONEPHOAU3M.
[TpucniocoOnennss OpPraHU3MOB K JICHCTBHIO a0MOTHYECKUX (HaKTOPOB.

buonornueckue PUTMBI

34

buotnueckue ¢dakropsl. Buasl 6MOTHUECKHX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XHMITHAYECTBO, MApa3sUTHU3M, MYTYyajlu3M, KOMMEHCAIN3M (HaxXJeOHHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEeWTpaiu3M. 3HaueHHEe OHOTHYECKUX

B3aHMOI[eI>'ICTBHI>'I AJI1 CYHICCTBOBAHMA OPraHu3MOB B ITPUPOJHBIX COO6H.[€CTB8,X

3.5

OKOJIOTUYCCKHE XapaKTCPUCTHUKHU MOMmyJIsInHuU. OcHOBHBIC IIOKa3aTCiin
MMOomyJisinuu: 4YHUCJICHHOCTD, INIOTHOCTB, POXKIACMOCTH, CMCPTHOCTbL, IIPHUPOCT,

Murpanus. JJMHaM1Ka YUCICHHOCTH MOIYJIALMU U €€ peryJisinus

COOGH.ICCTBE[ " 3KOJOI'MYCCKUC CUCTEMBI

4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHIOBafi,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (muiieBas). Bunbl-nomunantel. CBsi3u B

OHOIIEHO3E




4.2

Okosnoruueckue cucrembl (3kocucteMbl). [lonstue 00 »5kocucreme u
ouoreoneHo3e. MDyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTbI, peayueHtbl. KpyroBopor BemecTB M TIOTOK SHEPruud B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IuieBble 1ienu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBI: OMOMacca, MPOAYKLUS.
DKOJIOTHYEeCKHE MUPaMU/bL: MPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOHCTBa

9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyJIsilysl, pazButue. CyKueccus

4.3

[Ipupoanbie 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WU
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTPONOTreHHBIE ~ 3KOCUCTEMBI. ATPOIKOCHUCTEMBL. Ypb60o3K0CUCTEMBL.
buonoruueckoe u X034iCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak (akrop ycToiumBOocTH 9KOcuUcTeM. CoxpaHEeHHe

OMOJIOrMYecKoro pa3HooOpasus Ha 3emiie

4.4

Yuenue B.M. Bepnanckoro o Ouocdepe. I'paHuipl, cocTaB M CTPYKTypa
ounocdepsl. XKXuoe BemecTtBo u ero QyHkmun. OcobeHHOCTH OMOCheEephl Kak
r7100aIbHOM JKOCHCTEMBI. J[MHAMHUYECKOe paBHOBECHME M OOpaTHas CBS3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKUE IMKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuecTtBo B O6nochepe 3emim. AHTpPONOTEeHHBIE U3MEHEHUs B Omocdepe.
['mobanbHBIE YKOJIOTHUYECKUE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YINPABICHUS NPUPOAHBIMH pECcypcaMh H HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI
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OBPA3OBATEJIBHOI'O ITPOIIECCA
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