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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompeNiesieHus] MOAX00B K (OPMUPOBAHUIO COJEpkKaHUS y4eOHOro Mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIeNiel, COAEp)KaHUs, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
LEeNsX W MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depeparnuu, a Takke
MOJIOXKEHUS O creruduke OUoIoruu, €€ 3HaueHU! B TIO3HAHUU KUBOW MPUPOJIBI
U o0ecreueHUH CYIIECTBOBAHHUS uejoBedeckoro oobmectBa. CoryiacHo
HA3BaHHBIM TOJOKEHUSM, OIpeJeiIeHbl OCHOBHBIC (YHKIIMU MPOTPAMMBbI I10
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma mo Owonoruu JaéT TpeAcCTaBIeHUWE O IEeisax, 00 oOIei
cTpaTeruu OOY4YeHHUs, BOCIUTAHHMS W PA3BUTHS OOYYAIOIIUXCS CpPEICTBAMU
ydyeOHoro mnpeaMera «buosjorusi», ompeaessieT o00s3aTeNbHOE MPEIMETHOE
COJICp)KaHME, €ro CTPYKTYypy, pacmpeiciieHHe Mo pasfaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCIIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYarOITNXCS.

B nporpaMmvme 1o OMOJOrMM TakKe YYHUTHIBAIOTCS TpPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpPEeIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHLHOM
NeATeITbHOCTH/YIEeOHBIX JTEeUCTBUH OOYyYaromUXCsS IO OCBOCHHUIO COJIECpPKAHUS
OMOJIOTMYECKOTO 00pa30BaHUSI.

B mporpamme mo Owmomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann3oBaH TMPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMHM OHMOJOTWHU, Onaromaps
YyeMy B HEW MpOCMATpPUBAETCS HAMPaBICHHOCTh HAa pa3BUTHE 3HAHHM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OpPUEHTAllMid  JIMYHOCTH,  DKOJOTMYECKOTO  MBIIUICHHS,
MPEACTAaBICHUN O 370pOBOM 00pasze KU3HU U OEpPEeKHBIM OTHOIICHHUEM K
OKpyKaromien npupogHor cpene. Iloatomy Hapsaay ¢ U3yYECHUEM
00IIEeOMOIOTUYECKUX TEOPUH, a TaK)Ke 3HAHWUN O CTPOCHHUH JKHBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MIPOTEKAIOIIMX B HHUX MPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJIeHO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWW B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 33]1a4, B TOM YHUCJIE:
mpoUIIaKTUKKA  HACIHEACTBEHHBIX  3a00JE€BaHWU  YENOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU



1enecoo0pa3Horo MOBEAEHUS B OKPYXKalolleW MNPUPOAHON cpeje, aHaiu3a
BIIUSHUS XO3SIMCTBEHHOM JEATEIHLHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHWE  BHUMAHUS K  MPUKIAJTHOU
HalpaBJICHHOCTH  y4eOHoro  mpeametra  «buomorus»  MpOAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS YCIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4  IIKOJILHOTO OMOJOTHMYECKOTO O0pa3oBaHMs, KOTOpas IMpejrnoiaraet
dbopmupoBaHue y 00y4aronIuxcsi CIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O0 MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, pACIIMPSET U 0000IIaeT 3HAHUS O )KUBOU mpupoje, eé
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3aIlMU W SBOJIOIHUU, CO3AAET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOU
IPUPO/IE U YEITOBEKY.

Bonemoe  3HavyeHwe  OWONIOTHMA ~ HMMEET  TaKXkKe JUIS  pEIIeHUs
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oO0Imiero oOpa3oBaHUs,
coumanu3anuu obdyuvaromuxcs. M3yuenue OMonoruud oOeCreyuBaeT YCIOBUS
LTSI dbopmupoBaHus MHTEJJIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
UH(GOPMAIIMOHHBIX ~ HaBBIKOB, ACTETUYECKOM  KYyJIbTYpbl, CIOCOOCTBYET
UHTETpaluu OMOJIOTMYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMeTOB, B YacTHOCTH, (Gu3uKu, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHUSI O TIpeJHa3HaueHuu ydeOHoro mpenmera «buomorusy» cocraBuiu
OCHOBY JUIsl OTpPEICNICHHsS] TOJIXOI0B K OTOOpY U CTPYKTYpHUPOBAHHUIO €Tr0
coJiep KaHusl, MPEICTAaBJICHHOTO B MPOrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMHA KYJIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromifecs: JOJKHBI OCBOUTH 3HAHWUS M YMEHHUS, 3HAYUMBIC NS
dbopMupoBaHusi OOMIEH KyJIbTYPBI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIICH MTPUPOIHON Ccpejie, BOCTpEOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHYECKOU nesrenbHocTH. Ocoboe MeCcTo B ATOW CHCTEME 3HAHHM
3aHUMAIOT  JJEMEHTbl  COJAEp)KaHMs, KOTOpPbIE CIYXaT OCHOBOWM  JUIs
dbopMuUpOBaHUS TPEJACTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M I[IEHHOCTHBIX OPHEHTAUUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
TYMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMsI.

CrpykTypupoBaHue cojepKaHusi y4eOHOro marepualia B ImporpaMmme 1o
OMOJIOTMM OCYHIECTBICEHO C YYETOM MPUOPUTETHOTO 3HAYEHHsS] 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu
U DJBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mpeaMera
«buonorus» BBIAEIEHBI CIEAYIONIME COAEpKaTeIbHbIe TUHUU: «buonorusa kak
Hayka. MeToibl HayyHOTO MOo3HaHUs», «KieTka kak Ouosiorudyeckas cuctemMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OPraHU4YeCcKOro MHpa», «IBOJIOLUMS >KUBOH MPUPOIB», «IKOCUCTEMBI U
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yyebHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allMyi >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIH30BaTh 3TU 3HAHUS IS TPAMOTHBIX JEUCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
06a30BOM YpOBHE 00ECIEYMBACTCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE OOYYAIOIIMMHUCA CHUCTEMbI 3HAHMK O OMOJIOTHYECKHX TEOPHSX,
YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUNOTE3aX, IpaBWiIaX, CIyKallux
OCHOBOM Jj1s1 POPMHUPOBAHUS TIPEJICTABICHUN O €CTeCTBEHHO-HAYYHOU KapTHUHE
MUpa, O METOJaxX Hay4YyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHbBIX, HHTEJUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHaliM3a JIaHHBIX O MYyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MIEH U MOAXOAOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINH;

CTAHOBJICHHE Yy oOydJaromuxcs OOmer KylabTyphl, (YHKIIMOHATLHON
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATH H  OIICHUBATH  SBIICHUS
OKPYXKAIIIEro MHUpa >KMUBOM NPUPOJABI HA OCHOBAaHMM 3HAHUM M OIbBITA,
MOJIYYCHHBIX MPU U3yYECHUN OMOJIOTUH;

dbopMupoBanue y oOydaromuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUN B MPAKTHUECKOW JEATEIHHOCTH YeNOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTAHHE YOCKAEHHOCTU B BO3ZMOKHOCTU MO3HAHUS YEJIIOBEKOM >KUBOI
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEM, COOJIaeHUS
ATUYECKUX HOPM IPU MPOBEACHUU OMOIOTUYECKUX HCCIIEI0BAHUI;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUMN ISl TOBBILICHUS YpPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNW U YMEHUN B MOBCEIHEBHOMN KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH AEATENBHOCTH IO OTHOIIEHUIO K OKPYKaroIIen



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpaszoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISCTCS 00S3aTEIBHBIM YUYEOHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMeTHOU 00acTn «EcTeCTBEHHO-HAYYHBIC PEIMETHIY.

Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0o OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heznenio), B
11 KJ1acce — 34 gaca (1 qac B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHUKOH, 3CTETUKOU U
npaBoM. Ponb Ouonorun B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHUE, SKCIEPUMEHT,
omHucaHue, W3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konbsuos, /Ix. Yorcon u ©.
Kpuk.

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS JKUBOW TIPUPOIBI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pa3iHYHBIX METOIOB IMPU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

XKupbie cucrembl (OMOCHUCTEMBI) KaK MpPEIMET HU3YYCHHsS] OWOJIOTHH.
OTnnurie )KUBBIX CUCTEM OT HEOPTraHUYECKOM MPHUPOIBI.

CpoiicTBa OmocucteM U HuX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbIH, OpPraHU3MCHHBIMH,
MOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOIeHOTHYCCKHM ), OMOC(EepHBI.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TPHU3HAKU OJKU3HH», «YPOBHU
OpraHu3alUu KUBOW MPUPOIBD).

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpAJbHBIX BeleCTB B KieTke. llomnmep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0eaK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamennmMble W 3aMEHUMMBIE aMHHOKHCIIOTBI. AMHHOKHCIIOTHBIM COCTaB.
VYpoBHU CTPYKTYphI OEIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE cCBoWcTBa OenkoB. buonornueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
rupodoOHble CcBOMCTBA. buonornueckue ¢yHkuuu aunuaos. CpaBHeHHE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HyKJIeMHOBBIX KucaoT. Ctpoenue u Gpynkiuu JHK. Crpoenue u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenue u QyHKIuu.

Hutonorns — Hayka o kierke. KietouHas Teopuss — IpuMep
B3aMMOJICHCTBUS HIed U (DAKTOB B HAYYHOM TMO3HAHUU. METOIbl H3y4YeHUs
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIIETOYHAs CTEHKA, TIIUKOKAJIUKC,
ux ¢yaknoun. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA H  (PYHKIIUH.
Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHounbl kietku: JIIC,
annapar [ompaxu, Jsm3ocoMbl. [loayaBTOHOMHBIE OpraHOMIBI  KJIETKH:
MUTOXOHAPHUH, TIaCTHABL. [IpoucXoXIeHne MUTOXOHIPHUM W TUIacTHA. Buiasbl
wiactu. HememOpaHnHble OpraHouabl KJIETKH: pUOOCOMBI, KJICTOYHBIA IIEHTP,
LEHTPHOJIM, PECHUYKH, KI'YTUKH. DYHKIIUHA OPraHOUA0B KJIETKU. BKiltoueHusl.

SAnpo — perynsaTopHslil HeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeneneHne XUuMUUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEY.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmenta», «Hyknennosbie kucnoTel. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHue >yKapuOTHUECKOM KiIeTku», «CrpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHNU, W3MEPEHUMN, IKCICPUMEHTOB, MHUKpOMIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHass pabora Ne 2. «l3ydeHue CTpoeHUs KIETOK pPACTCHUHU,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMWISIMS (PHEpreTHUYeCKuii 0OMEH) — JIB€ CTOPOHBI €MHOIO IMpoIlecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBas u TemHoOBas (¢as3pl (orocuHTe3a. Peakuun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTD
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OuocunTe3 Oenka. Jrtanbl TpaHchaauuu. KoaupoBanuwe amuHOKuUcIOT. Ponb
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W 4YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynozaepunura yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonuszmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoeHne U (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
koa», «Bupyce», «baktepuodarn», «CTpoeHHe M *KU3HEHHBIM LUK BUpYyca
CIIN/da, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmiukamnuu «Y asoenue JTHK u Tpanckpurmimsy,
«buocuntes 6enkay, «CTpoeHue KIETKU», MoJelb cTpykTypsl JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounbrii Uk, Wi >KU3HEHHBIM UK KiIeTkd. UHTepdaza u MUTO3.
[Ipoueccrl, nmpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JIUTIonaHBIE M TaIJIOWAHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOXKEHUS W HHAMBHUAYAJIBHOIO Pa3BUTHSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun mutosza. [Iponeccel, mpoucxoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbI  pa3MHOXXEHUS OpPraHU3MOB: O€cCIoyioe © TMOoJIoBOe. Bus
Oecrioloro  pa3MHOKEHHs: JICJICHHE HAJABOE, TIOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOXkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu meiosa. IIpouecchl, mpoucxoasiye Ha CTaausX Meio3a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. brnonormyeckuii CMbICT H
3HA4YECHUE MEH03a.

I'amerorenes — mporecc 00pa30BaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKHU U AMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX



KJIIETOK — raMeTr (CIepMaTo30u[, SUIEKIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHMs SHUIEKIETOK W crepmaTo30uaoB. Omio0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisinus, opraHorenes3. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIMYruHOuYHOE). Brnusuue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knerounbslii ukiny, «Permukanusa JJHK», «Mutos»,
«Meio3z», «lIpsamoe n HenpsiMoe pa3BUTUEY, «I aMeTOreHe3 y MIIEKOUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbl  «CriepMaTo30uabl
MJIEKONUTAOUIEro», «SlinexkneTka miekonutawmero», «Kapuoknnes B
KJIETKaX KOpEIIKa JyKa», MarHUTHas MOJAENb-alIUIMKaus «JleneHue KIeTKny,
moxenb JIHK, Moaens meradazHoit XpoMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlabopatopHas pabora Ne 4. «l3ydeHne CTpoeHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer m 3amaunm reHetuku. Vcropuss pasButuss reHetuku. Poib
LIUATOJIOTUA U SMOPHUOJIOTUU B CTAHOBJICHHHM T'€HETUKH. BKiaa poccHilcKuX H
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. MeTOAbl  TEeHETUKH
(TMOPUIONOTUYECKUN,  HUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThnuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACIIEIOBaHMSI  IPU3HAKOB, ycTaHOBJEHHble [
Mennenem. MoHOTHOpUAHOE CKpenIuBaHue. 3aKOH €IWHOOOpa3us THOPHUIIOB
nepBoro mnokoieHusa. IlpaBuio JTOMHUHHpPOBAaHUS. 3aKOH  pacCIICIUICHUS
npu3HaKkoB. ['unoresa yuctotel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.



JurnbpunHoe CcKpelmuBaHuWEe. 3aKOH HE3aBUCHMMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpeIIMBaHUS ISl OMPEIeSICHUs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUCIUICHHOMY HAcCJIeJOBaHHI0O TeHOB. HapylieHnue crenjeHuss Te€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ eHeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHble MW TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3MeHYHUBOCTS. Bunpr M3MEHUYMBOCTH: HEHACJIEICTBCHHAS u
HaclieACcTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMoHHasi kpuBagd. Hopma peaknuu npusHaka. KojauyecTBEeHHbIE W
KaueCTBEHHBIC MPU3HAKU M WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON
M3MCHUYMBOCTH.

HacnencrBenHasi, uiau reHOTHUIIMYECKas, M3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kitaccudukanus MyTamui:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa ¥ TPUYMHBI MYyTalMil.
MyTtarennbsie (GakTopbl. 3aKOH TOMOJIOTMUECKUX PsSIOB B HACJEIACTBEHHOU
n3meHunBocty H. M. BaBuioga.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YyeJ0oBeKa: reHeaJIOrMYeCKUH, OJIM3HEIOBBIN, IIUTONCHETUYECKUH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-TeHeTHdeckuil. COBPEMEHHOE OIpeeICHNe
FEHOTHIIA: NMOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomoinisio IT1[P-anamn3a. HacnencTBenHble 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIC
OoJie3Hu, O0JIE3HU C HACIIEICTBEHHOHN MPEapacooKeHHOCTBIO, XPOMOCOMHBIC
oonme3nu. ComaTWyeckWe W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux OoJie3He. MeIuKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUYCHUH TE€HETUYECKUX
3a00J1€BaHMH YEI0BEKA.

JdeMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.



Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LHUTOTCHETUYECKAas: OCHOBa», «3aKOH PACHICIUICHUS W €r0 LUTOTCHETUYEeCKas
OCHOBa», «3aKOH YHUCTOThI Tramer», «JlurubpuaHoe  CKpenIuBaHHEY,
«lluTomoruyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoIeNCTBUE aJUICIIBHBIX TI'€HOB», «l'€HEeTUYeCKHe KapThl pacTEHUH,
KUBOTHBIX M YEJIOBEKa», «['€HeTnka moisia», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukalmonHas U3MEeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «['eHeTuxa rpyri KpoBu», «MyTalluOHHAs ©3MEHUUBOCTH.

O6opynoBaHue: MoAeIU-anIuIMKauu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe pomuuupoBaHue», «JurubpumgHoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON M MuUKporpenapar «Jlpozodwuray (Hopma, MyTanuu
(bOopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaboparopHass pabora Ne 6. «M3yuenue moauUKAITMOHHON
U3MEHUYHUBOCTH, IIOCTPOCHUE BAPUALMOHHOIO PSAJla U BAPUALIMOHHON KPUBOWY.

JlaGoparopnas padota Ne 7. «AHaNHU3 MyTaruil y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOXKIACHUE CENEKIUUA U JOMECTUKAIUS.
VYyenne H. WM. BaBunoBa o0 IeHTpax MNPOUCXOXKICHUS H MHOT000pasus
KyJIbTYPHBIX pacTeHU. LIeHTpbl IPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOABI CENEKIUUA. MacCOBBIM U MHIUBHIYaTbHbBINA OTOOPHI
B CEJICKLIIMM PACTEHUN M KMBOTHBIX. OleHKa 3KCTepbepa. BIn3KopoaCcTBEHHOE
ckpemmBanue — WHOpuAWHT. YUnctas nuausg. CKpeniuBaHUE YHCTHIX JIMHUMA.
I'eTeposuc, nim rubpuanas cuna. HepoacTBeHHOE CKpelMBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamuzauus U €€ ycnexu. VCKyCCTBEHHBIA MyTareHes u
MOJy4YeHUE TMOJUIUIONAOB. J[OCTHKEHUSI CEeNeKUMU paCTEHUM, >XKUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonorust kak orpacib Ipou3BOACTBa. ['eHHas MHXkeHepus. DTarbl
co3nanust pekomOuHantHOM JIHK u TpaHcreHnnix opraHu3moB. KierouyHas
nHxeHepusa. Kietounble  KynbTypbl. MEHKPOKIOHAJbHOE  Pa3MHOXKEHHUE
pacrenuid. KioHMpoOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX



OpraHU3MOB. OJKOJOrM4yeckue u 3tuyeckue npodiemel. MO — reHetudecku
MOJU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[loptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmumpl U cxeMbl: kKapta «LleHTpbl TPOUCXOXKACHUS U MHOr0OOpas3us
KyJbTYpHbIX pacteHui», «llopoapl goMamHMX KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTteHuit», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. @. Usanoay, «lloaumnonaus», «O0ObEKTH OMOTEXHOIOTUNY», «KiaeTouHbIe
KyJbTYpbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHME U TEPEHOC TI'EHOB,
XpPOMOCOMY.

OGopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKCHUS CEJIEKIMU PACTCHUU U
KUBOTHBIX  (Ha  CEJICKIIMOHHYIO  CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIHBIA  yY4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpPaTOPHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[Ipennockuiku BO3ZHUKHOBEHHUS JBOJIIOIMOHHOW TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerenscTBa 3BONIONMU. [lameoHTOIOrMYECKHE: TOCIEA0BATEIBHOCTh
TOSIBJICHHSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMMCH, TMEPEXOIHBbIE (POPMBI.
buoreorpadguueckue: cxonctBo W paznuuue ¢GayH u (QIOp MATEPUKOB H
OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMsI SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAJIOTUYHBIE,
PYIUMEHTapHBIE OpPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHMU3MOB HACIJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomonmonHas Tteopusi Y. JlapBuHa. I[lpeAnochliKM BO3HUKHOBEHUS
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIMU BUJIOB 1O JlapBHHY (M30BITOUHOE
Pa3MHOXKEHUE MPU OTPAaHUYCHHOCTH PECYPCOB, HEOMpeAeTIEHHAs N3MEHYUBOCTD,
O0opnOa 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).



Cunrernueckas teopus 3Boiounn (CTI) u e€ 0CHOBHBIE MOJIO0KEHUS.

MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIIOLHUU.

JIBrky1ue cuiibl ((aKTOphl) YBOJIIOIUYA BUJOB B pupoje. MyTalmoHHbII
polecc U KOMOMHATUBHAS U3MEHYUBOCTh. [lonmynsiOHHbIE BOJHBI U Apend
reHoB. M3oasuus u Murparus.

EctectBennsiit orO0p — Hampabisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[TprcnocoONIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojouuu. [Ipumeps
OpUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMOP(O3bl U UIHOAAATITALINH.

Bun wu BupmooOpazoBanme. Kpurtepuu Buma. OcHOBHbIE (HOpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOrMIecKoe.

MakpoosBomonus. Dopmbl  3BOMIONMU:  pusieTHYECKas, JUBEPreHTHAas,
KOHBEpIeHTHasl, napasiensHas. HeoOpaTuMoCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIMEIMATN3UPOBAHHBIX MPEKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmuuer u cxembl: «Pa3BuTHe OpraHMYECKOro MHpa Ha 3eMIey,
«3apOoIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukKcy, «PopMbl 0OpbOBI 3a
CylecTBOBaHue», «EctecTBeHHBIN 0TO0pP», «MHOroo06pa3ue copToB pacTeHUID»,
«MHoroo6pazue  mopoJ  KUBOTHBIX», «llomymsmuu», «MyTanuoHHas
U3MEHUYUBOCTEHY», «Apomopdo3b», «MUnnoagantanumn», «O01mas nereHepanus,
«/IBmxymue cunbl sBostonuny, «Kapra-cxema mapmipyra nyremectBus Y.
HapsuHay, «boprba 3a cymiecTBoBaHue», «IIpuCIOcOOICEHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKPACKH,
Ha0Op TUIOJIOB M CeMsH, KoJieKius «[Ipumepsl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIEC HAIIPaBJICHUS SBOJIOLMNY», 00bEMHAS MOIEIb
«CTpoeHuE TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, Kouiekius «DopMbl COXpPaHHOCTH
HMCKONIA€MBbIX JKMBOTHBIX M pacTeHWi», Moaenp ammumkanus «llepekpécr
XpOMOCOM», BIIaxHble mpemnaparsl «Pa3Butue Hacekomoro», «Pa3Butne
JSTYIIKA», MUKpoTpemnapart «J{po3odumna» (Hopma, MyTaruu (OpMbI KPEUTHEB U
OKpacKH Tena).

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Jlaboparopnast pabora Ne 1. «CpaBHEHHE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUION.



Jlaboparopnas padota Ne 2. «Onucanue MpucrnocoOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pasBUTHE KM3HHM HA 3emuie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HaydyHble rumoressl
BO3HUKHOBEHHUSl KM3HM Ha 3emiie: abHOoreHe3 W MaHCHEepMUs. XUMUYECKas
HBOMIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIECTB U3 HEOPTraHUYECKHUX.
OKCIIEpUMEHTAIBHOE TMOJATBEPKICHUE XUMUYECKOW dBosfouuu. HauvanbHble
sTanbl Ouoniormueckoi sBomtouuu. ['mnoreza PHK-mmpa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPTraHU3MOB.

PasButre xu3HM Ha 3emiie o spam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. [laneo3oiickas spa u €€ mepuoaAbl: KEeMOPHUUCKHIA,
OPZIOBUKCKHH, CUITYPUNCKUHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUM.

Me3o3o0Kckas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaiitHo3olickass 3pa W €€ Tepuoabl: MaJCOreHOBBIA, HEOTCHOBBIN,
AHTPOINOT€HOBBIM.

XapaKTepUCTUKA KIUMaTa U reoJIOrHYecKuX npoueccoB. OCHOBHBIE TalbI
ABOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBIE€HME, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaKeHHe 3BONOLMH. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIOBEKa.  AHTpomoJiorMsi  Kak  Hayka.  Pa3Butume
OpEACTaBICHUA O  MPOUCXOXKICHUM  4elioBeKa. MeToabl  U3y4YeHUs
anTpororeHe3a. (CxoacTBa W pa3iauyusl  4YEJOBEKA W KUBOTHBIX.
CucTeMaTH4YecKOe MOJ0KEHUE YEIOBEKA.

JBwxkymue  cwibl  (pakTopel)  aHTpomoreHesa.  HacieacTBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 JKU3HH,
U3TOTOBJICHUE OPYIUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTagUM W BETBH DSBOJIOLMU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek yMmenbld, YenoBek NpsAMOXOIAIIUM, YenoBeK HeaHIECpPTaIbCKUM,
UYenosek pasymHbiid. Haxonku McKomaeMbIX OCTaTKOB, BPEMsS CYLIECTBOBAHMS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoeyeckne packl. OCHOBHbIE OONbIIME pachl: €BPOTCOUTHAS
(eBpasmiickasi), HErpo-aBCTpajOuJiHasl (PKBaTOpUalbHas), MOHIOJIOUHAS
(a3matcko-amepukaHckas). YepTsl MNPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHUAM CYIIECTBOBAaHMs. EIMHCTBO 4EIOBEUYECKUX pacC.
Kputuka pacusma.

JdemoncTpanum:



[Toptpetsr: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBeHne COIHEUHOM CHCTEMbI», «PasBurune
opraHuueckoro wmmupa», «PactutenbHas kietka», «KuBOTHas KieTkay,
«IIpokapuotnueckas kieTka», «CoOBpeMEeHHasi CUCTeMa OPraHUYECKOr0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKa U UYeJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJOK IIPEIAKOB
COBPEMEHHOI0 4YelIoBeKa», «JlpeBHelue moan», «/pesuue moany», «llepBbie
COBpPEMEHHBIE TIOAN», «HeT0BeUEeCKHUE pach».

O6GopynoBanue: wmymsoku — «IIpoucxokaeHue  denoBeka»  (OrOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPOIA, HEaHIepTablla, KPOMAHbOHIIA), CJICTKUA WJIU
U300pakeHUsT KaMEHHBIX OpPYAUN MEPBOOBITHOTO 4eNOBEKa (KaMHU-UOMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOrHYeckas TaOnuia, KOUICKIUS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTtuueckast pabota Ne 1. «/3ydueHue ucKomaeMbIX OCTATKOB paCTCHHUI
Y )KUBOTHBIX B KOJUICKIIUSIX.

DKCKypcusl «IBOJIOIMUSA OPraHUYECKOr0o MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI MYy3€il).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

OKoJIorMsl Kak Hayka. 3ajadyd U pasfenbl  dKoJoruu. MeTtonsl
AKOJIOTUYECKUX HCCIETOBAaHUIM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJ0BeKa.

Cpenpl o6UTaHMsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBEHHAS,
BHYTPUOpPraHW3MEHHAs.

Oxkonorudyeckue ¢dakropbl. Kimaccupukanus sKoJoTHUecKux (HaKTOpPOB:
abuotnyeckrue, OWOTUYECKUE U aHTPONOTECHHbIC. [leHiCTBHE HSKOIOTHMYECKHUX
(aKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTophI: CBET, TEMIIepaTypa, BJIAKHOCT.
®oronepuoausm. [IpucrnocoOiaeHns OpraHU3MOB K JACHCTBUIO aOMOTHYECKHX
¢dakropoB. bruonornueckre puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuMOMO03 u ero ¢Gopmel. [lapasutuswm,
KOooMepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HEWTpaau3M. 3HauyeHHWEe OWOTHYCCKUX B3aWMOJCUCTBUN IS
CYIIIECTBOBAHUS OPTAaHU3MOB B TIPUPOJTHBIX COOOIIECTBAX.



DKOJOTHYECKHe XapaKTepUCTUKUA monynsuuu. OCHOBHBIE IOKa3aTeln
MOMYJNAINNA: YUCIEHHOCTh, TIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[nHaMuKa YUCIEHHOCTH TOMYJISITUN U €€ peryJsIiusl.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuier n cxembl: kapta «[Ipupogabie 30HbI 3emnm», «Cpeasl OOUTaHHS
opranu3zMoBy», «Doronepuoauzmy», «llomynsanum», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTH TOMYJISAIUN HHPY30puu-Ty(Denbkny, «[Iumessie memm.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTCHHU I
U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopnass pabora Ne 4. «BnusiHMEe cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCay.

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo01miecTBa M 3KOJI0rMYECKHE CHCTEMBI.

CoobmiecTBo opranm3mMoB — OnorieHo3. CTpyKTyphl OMOIIEHO3a: BHIIOBAS,
npocTpaHCTBeHHasi, Tpoduueckas (mumienasi). Bunsi-nomunantel. Csi3u B
OuoIIEeHO3E.

Okonoruyeckue cucteMbl (d9kocuctembl). llonarne 00 skocucreme u
ouoreornieHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTB U TOTOK JHEPruM B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUcTeMBI. [lutieBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud dSKOCHCTEMBI: Ouomacca, MPOAYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YHCIEHHOCTH, OroMacchl. CBOMCTBa
HKOCUCTEM: YCTOMYUBOCTH, CAaMOperyJsiius, pa3putue. CyKieccusl.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKocHCTEMaA
XBOWHOT'O WJTM HMIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iiCTBEHHOE 3HAYEHHUE arpPO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpazue kak (axTop ycroitunBoctu skocucreM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuanackoro o 6uocdepe. ['paHutip, coctaB U CTpyKTypa
ouocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
rII00aTbHON 3KocHucTeMbl. J[MHaMuueckoe paBHOBecHMe W oOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BemiecTB ¥ OHOTCOXMMHUYECKHE IIUKIBI  DJIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.



UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE W3MEHEHHS B
o6uocdepe. ['odanbHBIE SKOIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHue MPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersl: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel n cxemol: «IlumeBsie nenuy», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuiecTBa», «llemu nmuranus», «IKoJOTHUECKass MUPAMUIAN,
«buocpepa u  dyenoBek», «IKocHCTEMa UIMPOKOIUCTBEHHOTO  JIECay,
«JKocucTteMa XBOWHOro Jjeca», «buoreHo3 Bogoémay, «ATpPOLEHO3Y,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHUS Ha MNPUPOAY», «Baxuewiue
WMCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX Boja», «[louBa — BakHewias
coctapisomas ouocdepo», «DakTopsl gerpaganuu 1mouBy, «llapHUKOBBIN
abdext», «DakTOpsl PAAMOAKTHUBHOTO 3arps3HeHus Ouocdepb», «OO6mas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyrosopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOJIEY.

Oo6opynoBanue: MoJienb-anTuIuKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutenbHbie  coobmiecTBa», Kkouiekuuu — «buoneno3», «Bpemutenu
BRXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYJIbTYyp», TepOapuu U  KOJUIEKIUU
pacTeHUil W JKUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM AKOJOTHYECKUM TPYIIIaM
omHoro Buaa, KpacHas kuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHsIEMBbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIOIIUMHUCA MPOrpaMM CpeaHero oO0iero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS INpeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMi  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh W  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBaTbCSI B CBOEHM  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOT0 00pa3OBaHUs, HaJIUYME
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEIM MU CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpenMeTa «buonorus» IOCTUTarTCs
B €JMHCTBE y4eOHOW M BOCIUTATEIHHOM JMESITEILHOCTH B COOTBETCTBUH C
TPaAUIMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIIAMH U
HOpMaMH TIOBEICHHsI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY U IIPABOIOPSANIKY, YEJIOBEKY TpyAa H
CTapiieMy TOKOJCHUIO, B3aWMMHOIO YBa)XEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAJAULUAIM MHOTOHAIMOHAIBHOIO  HApoJa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHHUX YOEKIICHHI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa M ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHU BOCHUTATEIBHON MNESITEIHLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTro BOCIIUTAHMS

c(hOPMUPOBAHHOCTb  TPAXKIAHCKOM  TO3MIIMM  OOy4armierocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIIEHUN YUYECOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpENEsTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YUUTHIBATh B CBOMX JICUCTBUAX HEOOXOUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMHU IIECHHOCTSIMU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOIO
OTHOIIEHUS] K MHEHHIO OIMOHEHTOB MpPHU OOCYKJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApoly, YyBCTBAa OTBETCTBEHHOCTH IEPEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHKEHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujenHas yoexxIEHHOCTb, TOTOBHOCTh K CIIYXEHHIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNUS;

CIOCOOHOCTh OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHSATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaauUUsMU HaponoB Poccuu;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHHUE HMOIMOHAIBHOTO BO3JACHCTBUS KWUBOW MPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKCHHUIO B PA3HBIX BHUJAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISATH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusuyeckoro BocnuTaHusi, GOPMHUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIy YHs:

NMOHUMAHUE W peaju3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHEHWYECKUX TIPaBUIl U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH MpPaBWJI WHIUMBHUAYAJIbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYA0IIO0HE;

TOTOBHOCTHh K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAJILHOMU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuuHbiM chepam mpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOP Oyaymiei nmpodeccun u peann30BbIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIleCTBOBAHUSI;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLIEHKM KX BO3MOXXHBIX HOCIEIACTBUN IS
OKPYKAIOILIEN CPEBI;

OCO3HaHME II100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3yYEHUU OMOJOTUU
3HaHMSI U YMEHHS TpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOocUcTeM, Orocdepni);

aKTUBHOE HEMpHUSITUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHOMN Ccpefie, YMEHUE NMPOTHO3UPOBATH HEOJATONPUATHBIE HKOJIOTHYECKUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJOTHYECKOM
KyJbTYpBl, OMNbITA JAESITEIIBHOCTH SKOJIOTUYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTUYECKOW  JEATEIBHOCTU
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKOW KYJIbTYphl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe CneluPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(opMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEIOCTHOTO
NpeJICTaBICHUs 00 OKPYXAlOIIeM MUpE Kak O €IUHCTBE NMPUPOIbI, YEJIOBEKA U
o0miecTBa, B MO3HAHUU IMPUPOAHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MpodsieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecrnedeHns: HOBOTO YPOBHSI Pa3BUTH MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pecypcHble MNpoOJeMbl  Pa3BUTHS
YeJI0OBeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecriedyeHHss Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHUM OHWOJIOTMYECKUX 3HAHUM B MEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXcCs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  IO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JelaTh 00OCHOBAHHBIC 3aKIIOUEHUS] HAa OCHOBE HAy4YHBIX
(aKTOB ¥ UMEIOIIUXCS TAHHBIX C HETBI0 MOJYYSHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OHMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOGHHS  y4eOHOro  mpeameTa
«buonorus» BKJIIOYAIOT: 3HAYUMBIC MJI1 (POPMHPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHbIE)  OOICHAYyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECHUPHUKY
METOJIOB TO3HAHUS, WCIIOIB3YEMbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
DHEPIHs, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPHUHIIMII, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAOJIOACHUE, H3MEpPCHHE,
AKCTICPUMEHT U JAPYTHX), YHUBEPCAIbHBIC yUeOHbIE ICUCTBUSA (TTO3HABATEIIBHBIC,
KOMMYHHKAaTHBHBIC, PETYJIATHBHBIE), oOecreunBaronme GOpMUPOBAHUC
(YHKIIMOHAJIPHOW TPAaMOTHOCTH M COLMAJIBHOW KOMIICTCHIIMH OOYYarOIIUXCs,
CITOCOOHOCTh 00YYaIOIMMXCS HUCIIOIB30BaTh OCBOCHHBIC MEKIHUCIMIUIMHAPHBIC,
MHPOBO33PCHUYCCKHE 3HAHWSI H YHUBEpCAJIbHbIC Y4YeOHBIC JICHCTBUS B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHUS IPOTrpaMMBl CPETHETO OOIIeTro
00pa3oBaHUs JTOHKHBI OTPAXkKaTh:

OBilaileHHMe  YHHUBEPCAJIbHBIMH  YYe€OHBIMHM  IO3HABATEJbHBLIMU
NefCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE TeHCTBUS:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BaTh MPU OCBOEHWU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MAapaMeTpbl U KPUTECPUU HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAaThl JESATEIBHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHITUS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paACCYX JCHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B PAaCCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a Takke TMPOTUBOPEUMM Ppa3HOro pPoAa, BBISIBICHHBIX B  Pa3IMYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH PpabOTy B YCIOBHSX pEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBCKOM u MPOCKTHOMN
NESTENBHOCTH, HABBIKAMH  pa3pelieHusi MpoOJjeM, CIOCOOHOCTBIO |
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY THOUCKY METOJIOB PELICHUS MPAKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITIO3HAHUS;

VCIIOJIb30BaTh PA3JIMYHBIE BUAbBI JEATEIBHOCTH IO IOJYYEHHUID HOBOTO
3HAHMSI, €r0 HMHTEPIPETAHH, NMPEeoOpa3oBaHUI0O M MPUMEHEHUIO B YYCOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMHHOJIOTHUEN, KITFOUEBBIMU OHATUSIMUA U METOJIaMHU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALUSIX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTNOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aQHAIM3UPOBATh TIOJYYCHHBIE B XOJI¢ PEIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH ICJICHANPABICHHBIN TTOMCK MEPEHOCa CPEJCTB U CITOCOOOB
JEHUCTBUS B MPOPECCUOHAIBHYIO CPEY;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH NIPOOJIEMBI 1 33J1a4H, JOMYCKAIOIIHNE aJIbTCPHATHBHBIC PEIIICHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CJIOBapsSIX W CIPAaBOYHHMKAaX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHere),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyecko uHGOpPMAIMKM, HEOOXOAUMOW JJIS BBITIOJHEHUS
y4eOHBIX 3a]1ay;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
Oouonorndyeckoit wuHbopmaruu (cXeMbl, TpaduKku, gUArPaMMbl, TaOJHIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPYy, HOMEHKIIATYPY,
MCIIOJIb30BaTh M TPEeoOpa3OBBIBATH  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBIISITh KOMMYHHKAIlMd BO BCceX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacrmo3HaBaTh HEBepOAJbHBIE CpEJCTBAa OOIIEHWS, TMOHMMATh 3HAYCHUC
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMKM CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTHX JIIOACH, TPOSBIATh YBaKUTEIBHOEC OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVNBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTh IPUMEHCHUS IPYIIOBBIX bopm
B3aMMO/ICUCTBHUS MTPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaKJIOTO YIeHA KOJUICKTHBA,

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KAueCTBO CBOETO BKJIAJa M KAKIOTO YYaCTHHKA KOMAHIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUsX, POSBIIATh TBOPYECTBO U BOOOPAKEHNE, OBITh MHUIIMATHBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BBIOMpATh HAa OCHOBE OWOJIOTMYECKHX 3HAHWHA IE€JICBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTEeHUH;

Jienatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTb  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BJaJIe€Th HABBIKAMHM [IO3HABATENIbHOW pedJeKCud Kak OCO3HAHUs
COBEpINAEMBIX JEUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX PE3YJbTaTOB U
OCHOBaHMM, UCMOJIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PELICHHS II0 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI W ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENBHOCTH;

3) npuHsATHE ceOs1 U IPYrUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI M ApPryMEHThl JIPYIMX IpU AHAIM3E€ PE3YJbTAaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3UIMU JPYTOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuyueckne Juisi y4eOHOro TpeaMeTra
«buonorus» Hay4yHBIC 3HAHWS, YMEHHUS U CIOCOOBI JCHCTBUI MO OCBOEHUIO,
UHTEpIpETAllMd W NpeoOpa3oBaHUIO 3HAHUM, BHUJBI JIESITEIBHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAaHMSI M MPUMEHEHUIO 3HAHUWA B PA3IUYHBIX YYEOHBIX



CUTyallMsIX, a TaKKE B PEANbHBIX >XU3HEHHBIX CUTyallUsX, CBS3aHHBIX C
Oouonorueii. B mporpammMe npeaMeTHbIE pe3ynbTaThl MPEACTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOoro npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJEC
POCCUUCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHUOJIOTHH,
(G yHKIIMOHAILHOM TPaMOTHOCTH YEJIOBEKa JIJIsl peleHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COJIEp>KaHHE OMOJIOTHYECKUX TEPMUHOB M MOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEH BEIIECTB W IMpeBpalleHUE
SHEpPruu), TroMeocTa3 (CaMOperyssalus), YPOBHEBas OpraHu3aius >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BECHUE (penpoayKItus), HACJIEICTBEHHOCTD,
WU3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JIaraTb OHOJIOTUYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IICHTpaJbHAsl JIorMa MOJIEKYJsipHON Ouosnoruun), 3akoHbl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTO0OOpa3us
MPOUCXOXKACHUS KyJIbTypHbIX pactenuid H. . Baswioa), omnpenensiTsh
IPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIEThb METOJAaMHU HAyYHOTO TTO3HAHHUS B OMOJIOTHH: HaOJI0IeHH e
Y ONHMCAHUE KUBBIX CUCTEM, IPOLIECCOB U SIBJIEHUI, OPTaHU3aLMs U IPOBEIAECHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXYy HCCIEAYEeMBbIMU BETWYMHAMU, OOBICHEHHE MOJTYyYEHHBIX
pPE3yIABTATOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATH CYLIECTBEHHBIE MTPU3HAKNA BUPYCOB, KIIETOK ITPOKAPHOT
U JyKapuoT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB U MIPEBPAIEHUS YHEPTUHU B KIIeTKe, (DOTOCUHTE3A,
IJTACTHYECKOTO0 M JIHEPreTHYECKOro OOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TIOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOIOTUIECKUX
MPOLECCOB U SIBIICHUM, ISl IPUHATHS TPAKTUYECKUX PEIICHUN B IIOBCEJHEBHOM
KU3HA C TENbI0 OOecrieueHnss O€30MacHOCTH CBOETO 3J0POBBbS U 370POBBS
OKpYXKaIOUUX JIIOJIed, COOJIIOJIEHUSI HOPM TIPaMOTHOTO TOBEJAEHUS B
OKpY’Karolen NpupoaHoOi cpene, NOHUMaHWe HEOOXOIMMOCTH UCIOJIb30BaHUs



JOCTUKEHUN COBPEMEHHOM OMOJOTMM M OMOTEXHOJIOTHMH JUIsl pallMOHATBHOIO
MIPUPOIOTIONH30BAHMS;

yMEHHE pemaTh »JJIEMEHTApHBbIE TEHETUYECKHE 3aJadydl Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHus HACIEJOBAaHNS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH J1A0OPATOpPHBIE M MPAKTUUYECKUE pabOThI, COOI0IAaTh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO CO/CPIKAHMsI, BKIIOUYAIONIYI0 TICEBIAOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHMKOB (CpEICTBa MaccoBOM wuH(pOpMamuu, Hay4dHO-
HOMYJIIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
0o000mass Ouojoruueckyrd HWHPOpMAUI0 U3 HECKOIBKHUX HCTOYHHKOB,
TPaMOTHO HCIIOIh30BATh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorusy» ¢ 11
Kaacce IOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMM O MeECTe€ M pOJM OMOJOTMH B CHCTEME
HAayYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-Hay4YHON KapTUHBI MHpPa U HAyYHOI'O MHPOBO33pPEHHUS, O BKIAJE
POCCHUHCKHUX U 3apyO€XHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHH,
(YHKIMOHAJIBHON rPaMOTHOCTH YeJIOBEKA I PEIICHUs KU3HECHHbBIX 33]1a4;

YMEHHE pacKpbIBaTh COJEpKaHUE OMOJOTMYECKMX TEPMHHOB M IMOHSITHMNA:
BUJ, TONYJSALUs, TEHO(POHI, OHBOJIOLUA, MABWXKYIIHE CHIbl ((aKTOpbI)
ABOJTIOIINH, MIPUCITIOCOOJICHHOCTh OpraHH3MOB, BUJI000pa3oBaHue,
9KOJIOTHYeCcKue (PaKTOPbI, FKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHBI, PEIYLICHTHI,
IIETIH IMATAHUS, YKOJOTHUYECKas MupaMuIa, OMoreorneHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpHH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpPHUS 3BOJIOIUH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HaNpaBICHUN U
myTel sBomonmu A. H. CeseprioBa, yuenust o 6mochepe B. 1. Bepuaackoro),
OTIpEENATh TPAHUIIBI X TIPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOI'O TO3HAHUS B OMOJIOTHU: HAOII0IEHUE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHu3allvs U IPOBEIACHHE
OMOJIOrMYECKOTO  JKCIEPHUMEHTa,  BBIABMKCHHE THIIOTE3bl,  BBISBICHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMCHHE
JIeaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHOJIOTHYCCKHUX
OOBEKTOB: BHJIOB, MOMYJAINNA, MPOIYIECHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeoIeHO30B U HIKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEUCTBHS DKOJOTHYECKUX (aKTOPOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W TIOTOKA DJHEPrUM B IKOCUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B JKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpoTa
BEIECTB U OMOTreOXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSThH TOJYYCHHBIC 3HAHUS JUISI OOBSCHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUISl IPUHSITHS MPAKTUYCCKUX PEIICHUN B TIOBCETHEBHOM
KU3HU C Leibi0 oOecredeHnss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBCJACHHS B
OKpYXKarolel MPUPOIHON cpejie, TOHMMaHUue HEOOXOIUMOCTH HCITOJIb30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownosoruu TUTST paIrMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh JJeMEHTapHbIe OMOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePeHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

YMEHHE BBITIOJHATH JTaOOPAaTOPHBIE U MPAKTHYECKHE PaOOThI, COOIOIATh
npaBuia mpu pabore ¢ yudeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH WH(POPMAIUIO
OHMOJIOTMUYECKOTO COJCPKAHMsI, BKIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HWCTOYHHKOB (CpeIcTBa MaccoBOM wWH(MOpManuu, HAyIHO-
NOMYJIIPHBIE ~ MaTepUaIbl), pacCMaTpUBaTh TJIOOATBHBIE AKOJIOTHUYECKUE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHYECKYI0 HH(POpMANUI0 M3 HECKOIbBKHUX HCTOYHHKOB,
IPaMOTHO UCIIOJIH30BATh MOHSATUHHBIN amnmapar ouosoruu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoanyecTBO 4acoB
DJIeKTPOHHbIE
n | HaumenoBanmue pasaesion (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpamMmsl Bceero o0pa3zoBaTe/ibHbIE
ble padoThI ue padoThl
n pecypchl
bu6mmoreka [IOK
1 Buosorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
’KuBbie CHCTEMEBI 1 UX bubmorexa HOK
2 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
XUMHUYECKUN COCTaB U bubmorexa HOK
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHHE KJICTKH
92
bu6moreka [IOK
4 JKu3HenesITeIbHOCTh KIICTKH 6 https://m.edsoo.ru/7f41c2
92
PasmHoOXeHUE 1 bu6mmoreka [IOK
5 WUHIUBUAYAIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpPraHu3MoOB 92
HacnencrBeHHoCTh M bubmorera I[IOK
6 A 8 1.5 https://m.edsoo.ru/7f41c2

HU3MCHYUBOCTbL OpraHu3MOB

92



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

Cenexuusi opraHu3MoB.

bubmuorexa IJOK

0 3 https://m.edsoo.ru/7f41c2
CHOBBI OMOTEXHOJIOTUU 92
bubmnoreka LIOK
PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBUIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



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

11 KJIACC

Ne Koau4yecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
Il | pa3iejioB H TeM Kourpoubsnsl | IlpakTnyecku
Bcero o0pa3oBaTejibHbIE
/ | mporpammbl € pabdoThI € padoThI
pecypchl
n
S BOOLHOHHAS bu6mmoreka [IOK
1 9 1 https://m.edsoo.ru/7f41cc7
onostorust s
Bo3nukHoBeHUE U bu6mmoreka [IOK
pa3BHUTHE XKU3HU HA 9 0.5 https://m.edsoo.ru/7f41cc7?
3emie 4
OPraHI3MLL I bu6moreka [IOK
P 5 1 https://m.edsoo.ru/7f41cc7
OKpyXaromas cpeza 4
Coo0mecTBa u bubnuorexa [JOK
IKOJIOTUYECKUE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bu6mmoreka [IOK
PesepBHOE BpeMmst 2 https://m.edsoo.ru/7f41cc7
4
OBILIEE KOJIMYECTBO
YACOB I1O 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoanuecTBo 4acoB
Jlara DJIeKTPOHHbIE
Koutpoan uudpposbie
1 | Tema YpoKa HpaKanec H3y4Y€CH
Bcero HbIE o0pa3oBaTejibH
/ KHe padoTbl | M1
- padoThI ble pecypchl
bubnunoreka
IHOK
B https://m.edsoo.ru
MOJIOTHUS B CHCTEME HAYK 1
/8636122
https://m.edsoo.ru
/863e632a
MeTo bl TO3HAHUS JKUBOU
npupoAsl. [IpakTuueckas
bubnuoreka
paborta Ne 1 OK
«/cnons3oBaHue 1 0.5 .
a3JUYHBIX METOJIOB IIPU https://m.edsoo.ru
p FOB TP /86366122
M3Y4YEHUHU OMOJIOTHYECKHUX
00BEKTOBY
bubnuoreka
Buosornueckue CUCTEMEI, 1 LIOK
MIPOLIECCHI U UX U3yYEHUE https://m.edsoo.ru
/86366564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

XUMHYECKUN COCTAB

Bubnunoreka

KIIeTKu. Boga u HOK
I — https://m.edsoo.ru
p /863e674¢

bubnunoreka

benku. CoctaB u cTpoeHue LIOK

OEJIKOB https://m.edsoo.ru
/863e6b72

depmMeHTh —

OMOJIOTHYECKHE

KaTaJn3aTopPHI. Bu6

JlabopaTtopnast padota No 1 HoJoTexa
IHOK

«3yueHne 0.5

AT TIIECKON https://m.edsoo.ru
/863e6b72

AKTUBHOCTH (PEPMEHTOB

(Ha mpuMepe aMuIIa3bl UITH

KaTaJasbl)»
bubnuoreka

Vrinesoasl. JInnuael HOK
https://m.edsoo.ru
/863e6870
bubnuoreka

HykiienHOBbIE KUCIOTHI. LIOK

ATOD

https://m.edsoo.ru
/863e6d5¢c



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

Hctopus u metosl

Bubnunoreka

HOK
9 W3YYCHUS KIICTKH.
KteToUHAs TeODHs https://m.edsoo0.ru
P /86366688
10 Knerka kak nienoctHas
JKHUBasi CUCTEMaA
Crpoenue
AYKAPUOTHYECKOMN KIIETKH.
JlabopaTtopnast pabota Ne 2 BubmuoTexa
«M3ydenne crpoeHus [TOK
1 KJIETOK PaCTEHHUI, 05 https://m.edsoo.ru
’KHBOTHBIX, TPHOOB U ' /863e6ff0
OaxkTepuii o https://m.edsoo.ru
MMKPOCKOIIOM Ha TOTOBBIX /1863e716¢
MHKpOIIpenaparax u ux
OTIMCAHUE
bubnmoreka
12 OOMeH BelecTB UK I[IOK
MeTab0IM3M https://m.edso0.ru
/863e766¢
bubnmoreka
13 ®doTtocunTe3. XEMOCHHTE3 HOK

https://m.edsoo.ru
/863e7c98



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

Bubnunoreka

14 DHepreTuyeckuii o0OMeH LOK
https://m.edso0.ru
/863e7aae
JKu3HEeHHBIN UK KIETKH.
[enenue knetku. MuTos.
bubnuoteka
JlabopaTtopnast pabota Ne 3
15 «HabOnronenne MuTo3a B 0.5 HOK
KJIETKaX KOHYMKA KOPEIIKa htts.//m. eds60.14
/863e7dc4
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
bubnuoreka
16 buocunres 6enka. Peakuus ITOK
MaTPUYHOTO CUHTE3a https://m.edso0.ru
/863e796e
bubnuoreka
17 Tpancnanus — O6uocunres HOK
Oenka https://m.edsoo.ru
/863e796e
bubnuoTeka
18 Hexerounsie ¢hopMbl HOK

JKU3HHU — BHUPYChI

https://m.edsoo.ru
/863e7540



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

Bubnunoreka

HOK
19 | POPMBLPA3MHONEHNA https:/m.edso0.ru
OpraHu3MOB /863e81b6
https://m.edso0.ru
/863e831e
bubmmoreka
20 Meiio3 HOK
https://m.edsoo.ru
1863e7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJICTOK.
Orm010TBOpEHHE. bubnuoteka
21 JlabopaTtopnas pabota Ne 4 05 [IOK
«3yuenue cTpoeHus https://m.edso0.ru
ITOJIOBBIX KJIETOK Ha /863e81b6
TFOTOBBIX
MHKpOIIpenapaTax»
bubnmoreka
29 NuauBunyansHoe HOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru
/863e8436
I'enernka — Hayka o bubsmorexa
[HOK
23 HAaCJIEACTBEHHOCTH U

HU3MCHYNBOCTH

https://m.edsoo.ru
/863e86f2



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

3aKOHOMEPHOCTH bubnmoreka
24 HacJieJOBaHUS IIPU3HAKOB. HOK
MonorubpunHoe https://m.edsoo.ru
CKpEILIMBaHKUE /863e8878
JurubpuHoe bubnuoreka
o5 CKpeniuBaHue. 3aKoH LIOK
HE3aBHCHMOTO https://m.edsoo.ru
HacjeA0BaHus IPU3HAKOB /863e89a4
CuereHtnoe
HacjeI0BaHUE TPU3HAKOB.
JlabopaTtopnast pabota Ne 5
bubnuoreka
«M3yueHue pe3yabpTaToB
[HOK
26 MOHOTHOPHUIHOTO H 0.5
R I—— https://m.edsoo.ru
FHTHOPIA /863€8¢60
CKpEITUBAHUS Y
JpO30¢ Ul HA TOTOBBIX
MHKpOIIpenapaTax»
bubnuoreka
I'eneruxka noia. OK
27 HacnenoBanue nmpu3HaKos, 1

CHCINICHHBIX C IIOJIOM

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

3MeHYNBOCTE.

Henacnencreennas
W3MCHUYUBOCTb.
JlaboparopHas pabota Ne bubnmroreka
28 6. N3yuenue ) 05 HOK
MOAU(PHUKAITIOHHOM https://m.edso0.ru
N3MCHYHUBOCTH, /863e8efe
MMOCTPOCHUEBAPHUAITUOHHOT
0 psiia ¥ BapuallMOHHOM
KpHBOW»
Hacnencrsennas
WU3MEHYUBOCTb. bubnuoteka
29 JlaGopaTtopnast pabota No 05 [IOK
7. «AHAIU3 MyTalMil y https://m.edso0.ru
JpO30¢ Bl HA TOTOBBIX /863e8efe
MUKpOTpenaparax»
bubnuoreka
30 I'enernka yeaoBeka HOK
https://m.edsoo.ru
/863e8d78
PesepBHbIit ypok.
O000111eHIE IO TEME
31 «HacnencTBeHHOCTE U

HU3MCHYNBOCTb
OpraHu3MoB»



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

Bubnunoreka

32 Cenexuus Kak HayKa u 1 HOK
npouece https://m.edsoo0.ru
/863e9214
bubnunoreka
MeToabI ¥ HOCTHKEHUS
33 CEJIEKIIAY PACTEHUN U 1 HOK
I p https://m.edsoo.ru
KUBOTHBIX /8639214
bubnnoreka
34 buortexHonorus xak 1 LHOK
0Tpacib MPOU3BOJICTBA https://m.edsoo.ru
/86369336
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KoanuecTBo 4acoB
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[Homynsauus kak
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bubnuoreka
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4 JlaboparopHnas padota Ne 1 1 0.5 1
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JIBroKylye CHiibl

Bubnunoreka
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3 Hamnpasnenus u nyru [HOK
MAaKpO3BOJIIOLIMHI https://m.edso0.ru
/863e9cle
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Bubnunoreka
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bubnunoreka
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/863eabbe
OCHOBHEIE 3TaIlbl
ABOJIIOIMH PACTUTEITHHOTO
bubnunoreka
Y )KUBOTHOTO MHUpa.
IHOK
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Bubnunoreka

16 JIBroKylye CHIIbl LHOK
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/863ead44
OCHOBHBIC CTaTUN
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KOHTpOJIbHas paboTa
UYenoseueckue pacel U bubmmorexa
18 MIPUPOTHBIC aIalITAllUH HOK
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OKOJIOTUYECKUE CUCTEMBI
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI
cpeaHero oouiero oopa3oBaHus

CdopMHUpOBaHHOCTH 3HAHHUI O MECTE U POJIM OHMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBECHHBIX HAYK,
B (popMHpOBaHMHM COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpa U HAy4HOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHUUCKUX M 3apYyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHAITLHON

TpaMOTHOCTH Y€JIOBCKA JIJId PCHICHUA )KU3HCHHBIX 3a/1a4

YMeHHne pacKkpbIBaTh COJCpKaHWE OMOJOTMYECKMX TEPMUHOB W TOHSTHH: KH3Hb, KICTKA, OPTaHHU3M;
MeTabosm3M (0OOMEH BEIIECTB M IPEBpaIllCHUE SHEPTHH), roMeocTa3 (CcaMOperyssuus), ypoBHEBas
OpraHu3aIus )KUBbIX CHCTEM, CAMOBOCIIPOH3BEICHHE (PETIPOIYKIIHS ), HACIECACTBEHHOCTh, U3MEHYHBOCTD,

POCT U pa3BUTUC

YMeHue wu3narate OHMOJIOTMYECKHE TEOpHM (KJIETOYHAs, XPOMOCOMHAas, MyTalMOHHas), 3akoHbl (I
Menpnens, T. Moprana, H.M. BaBuioBa) m yueHus (0 LEHTpax MHOrooOpasusi U NPOUCXOXKJICHHS

KyJIbTYpHbIX pacTenuid H.J. BaBuiosa), onpenenste rpaHULbl UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM




YMeHue BIajeTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTHH (HAOJIOIEHUE U OMKMCAHUE KUBBIX CUCTEM,
IPOIECCOB ¥ SIBJICHUIW; OpraHW3alysl W IPOBEICHUE OHMOJOTHYECKOTO SKCIEPHUMCHTA, BBIJIBIDKCHUE
TUTIOTE3bI; BBISABJICHUE 3aBUCUMOCTH MEXKAY HCCIEAYyeMbIMH BETUYMHAMH, OOBSICHEHHE MOJTYYCHHBIX
pe3yinbTaTOB, HCIIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOPUM M 3aKOHOB; YMEHHE JeliaTb BBIBOJIbI Ha

OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB)

VYmenune BBIICIATE CYIICCTBCHHBIC IPU3HAKN BUPYCOB, KJIICTOK ITPOKAPHUOT U OYKAPHUOT, OATHOKJIICTOYHBIX KU
MHOTOKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTH IpouecCoB obMeHa BCIICCTB M MPEBPAIICHUA DHCPTHUH B
KIICTKCE, (bOTOCI/IHTe?:a, IIACTHYECKOTO MW DJHCPIreTHYCCKOIO 06M€Ha, XEMOCHHTE3a, MHUTO34, MeﬁOSa,

OINNIOAOTBOPCHUSA, pa3MHOXCHNA, NHAUBUAYAJIIBHOT'O PA3BUTHUA OpraHru3Ma (OHTOF@HGS)

YMeHue npuMeHsTh MOJTy4YEeHHbIE 3HaHUS JUIsl OOBSICHEHHsS] OMOJOTMYECKUX MPOLIECCOB U SIBICHUH, IS
OPUHSTHS TPAKTUUECKUX PEIICHUH B MOBCEAHEBHOM JKU3HU B IENIAX oOecriedeHusi 6€30MacHOCTH CBOETO
3I0pPOBbSI M 3I0POBbS OKPYXKAIOUINX JIIOJIeH, COOJIIOJIEHUSI HOPM TPAaMOTHOTO MOBEJCHUS B OKpY Karoleit
IPUPOJIHON cpejie; MOHUMaHUuE He0OXOMMOCTH HCIIOIb30BaHUS JOCTHKEHUH COBPEMEHHON OMOJIOTUU U

OMOTEXHOIOT I AJI palliOHAJIBHOTO IIPUPO A0IIOJIb30BAHUA

YMeHue peuiatb JSJICMCHTAPHBIC TI'CHCTHYCCKHC 3aJa4d Ha MOHO- H I[I/IFI/I6pI/II[HOG CKpPCIIUBAHUC,
CHOCIINICHHOC HACJICOOBAHUEC, COCTaBJISAATh CXCMBI MOHOFI/I6pI/II[HOl"O CKpCUIMBAaHUA I IMPEACKA3AHUA

HacCJICAOBaHUA TIPU3HAKOB Yy OPraHU3MOB




YMeHue BBHIMONHATH JIA0OpATOpPHBIE W MpaKTHYeCKue paboThl, coONIOAaTh MpaBuia mpu pabore ¢

8
y4eOHBIM 1 JTa0OPaTOPHBIM 000PYAOBaHUEM
YMeHne KpUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH MHPOPMALUIO OHOJOTHYECKOTO COACpIKaHUS,
9 BKITIOYAIOIYIO TICEBJIOHAYYHBIE 3HAHHWA W3 pa3nYHbIX HcTouyHMKOB (CMMU, Hay4dHO-TOMyNspHBIE
MaTepHallbl); STUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAaHMI B OMOJIOTUH, MEIUITUHE, OMOTEXHOJIOTHU
10 YMmenue co3naBarh COOCTBEHHbIE NMHCBMEHHbIE U YCTHBIE COOOILIEHUs, 0000mias OHOJIOTHYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCTIOJIH30BATh IOHSATHIHBINA anmapar OHOJIOTHI
11 KJIACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oo1ero o0pa3zoBaHus

CchopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAydHOTO MHUPOBO33PEHUS; O
BKJIaJle POCCHMCKUX M 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BuUTHE OHOJOTMM; (DYHKIIMOHAIBHOM

TpaMOTHOCTH YCJIOBCKA AJId PCHICHUS )KU3HCHHBIX 3a/1a4




YMeHue packpblBaTh COJIEp)KaHUE OHMOJIOTHUYECKUX TEPMUHOB WM TIOHSTHA: BUJ, TOIMYJSALHUS, TEHOPOH],
IBOJIFOIMS,  JBIKYIIME  CHJIBI  ((paKTOpBI)  DBOJIONHH,  IPHUCIOCOOICHHOCTh  OPraHU3MOB,
BHUJI000pa30BaHNE, SKOJIOTHUECKUE (PaKTOPBI, IKOCHCTEMA, MTPOTYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI, LIETTH

MMUTaHMS, SKOJIOTUYECKasi MUpaMuIa, OMoreoreHo3, obuochepa

YMmenue uznarate 6MoJoruueckue teopuu (3BosronuoHHas teopus Y. [lapBuHa, cuHTeTHUYECKas TEOpUs
9BOJIIONIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoapimieBoro cxoactBa K.M. bapa, yepemoBanus riaBHBIX
HampasyieHui u myreit sBomonu A.H. CeseprioBa, yuenust o ouocdepe B.M. Bepnazackoro), onpenensits

T'paHUIbl UX IPUMEHUMOCTH K ) KUBBIM CUCTEMaM

VYmenune BJIaZICTh MECTOAAMHU HAYUYHOT'O ITO3HAHHA B ouoaoTHU (Ha6J'IIOI[eHI/IC " OIIMCaHHEC XUBbIX CUCTEM,
IponecCoB Hu HBHGHI/II\/'I; opraHusanysa W IIPOBCACHHUC OMOJIOrHYECKOTO SKCIICPpUMCHTA, BBIIBUXCHUC
TUIIOTE3bI, BBIABJICHHUEC 3aBUCHUMOCTH MCEXAY HCCICAYEMBIMH BCINMYHMHAMU, 00BsICHEHHE ITOJIYYCHHBIX
PE3YIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TeopI/Iﬁ U 3aKOHOB;, YMCHHE [€J1aTb BBIBOJbI Ha

OCHOBAHUU TMOJYYEHHBIX PE3YJIHTATOB)




YMeHne BBIICTATH CYIMIECTBEHHBIC MPHU3HAKH CTPOCHUSI OMOJOTMYECKHX OOBEKTOB: BHOB, MOIYJSIUH,
IPOJYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOI€OLEHO30B U 3KOCHCTEM; OCOOEHHOCTH IPOLIECCOB
HACJICJICTBEHHOH WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pA30BaHMSA, TPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEHCTBHUS KOJIOTHYECKUX (PAaKTOPOB HAa OPraHU3MBbl, IEPEHOCA BEIIECTB U IOTOKA YHEPTUU B
9KOCUCTEMAaX, aHTPOTIOI€HHbIX M3MEHEHUN B 3KOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U

OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHrne npUMEHSTh MOTyYeHHBIC 3HAHUS TSl OOBSICHEHHS OMOJIOTMYECKUX TPOIIECCOB M SBICHUM, IS
MPUHATHS TTPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM KMU3HH B LETAX 0OCCTICUeHHs] 0€301TaCHOCTH CBOETO
3I0POBBS M 3/I0POBBS OKPYKAIOIINX JTIOCH, COOMIONCHNUSI HOPM TPAMOTHOTO TOBEICHUS B OKPYXKaIOIIEH
MIPUPOJIHOMN Cpelie; MOHUMaHUE HEOOXOIUMOCTH HCIIOJB30BaHMS JOCTHIKEHUH COBPEMEHHON OMOIOTHH

AJI palfuOHAJIBHOTO ITPUPOJ0IIOJIE30BaHUSA

VYmenune peuiaTb 3JICMCHTAPHDBIC OHOJIOTHYEeCKHUe 3aga4u, COCTaBJIATH CXEMBI IIEPCHOCA BCIICCTB U

SHEPruM B IKOCcHCTEeMax (LeMu MUTAHUSA)

YMeHue BBINONHATH JIaOOpaTOpHBIE U MpakTHYeckue paboThl, coONIOAaTh MpaBuia mpu padore ¢

y4eOHBIM U JTa00OpaTOPHBIM 000PYIOBaHUEM




YMeHne KpUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH MHPOPMALUIO OHOJOTHYECKOTO COACpIKaHUS,

BKJIIOYAIOIIYIO I[ICEBJOHAYYHbIE 3HAHMUS W3 pa3inyHbIX HcTouHHKOB (CMU, HayuHO-mOMynsipHBIE

9
MaTepHalbl); paCCMAaTPHUBAThH TI00ATBHBIE SKOJIOTUYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TIO
OTHOIICHHUIO K HUM CO6CTBCHHYIO IIO3UIUIO

10 YMmenue co3gaBarb COOCTBEHHBIE INMHCbMEHHBIE U YCTHbIE COOOIMIEHHs, 00001as OHOJIOrHYECKYIO

nH(}OpMaIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUIHBIN anmnapaTr OMoJ0oTuu




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Buonorust kak Hayka
11 buonorus — Hayka o xuBoil mpupoze. Ponb Ouosiornn B (GOpMHUpPOBAHMM COBPEMEHHON HAaydHOW KapTHHBI MUpA.
Cucrema OMOJOTHYECKUX HAYK
12 Metonpl MO3HAaHUS JKUBOM MpupoAbl (HAOMIONEHWE, OSKCIEPUMEHT, OMNHMCaHHe, H3MEepeHue, Kiaccudukamms,
MOJIETMPOBAHNE, CTATUCTUYECKAsE 00padOTKa JaHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3aLus
2.1 JKubie cuctempl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus ononorund. CBOMCTBAa OMOCHCTEM U UX pa3HOOOpa3ue
99 YpoBHU OpraHuMzanuu OHOCUCTEM: MOJEKYISIPHO-TeHETUYECKUH, KIETOYHBIM, OPraHW3MEHHBIH, MNOMyIsSIUOHHO-
BHJIOBOM, DKOCUCTEMHBIH, ONOChEpHBIHA
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU




XUMHUYECKUM COCTaB KICTKH. XHUMHUYCCKHUE 3JICMCHTHI: MaKpO3JICMCHTBI, MUKPO3JICMCHTHI. BOI[a U MHUHCpPAJIbHBIC

3.1
BelecTBa. OyHKIMM BOJIbl 1 MUHEPAJIBLHBIX BEIIECTB B KieTke. [logaepxanue ocMoTuyeckoro OanaHca
benku. CocraB u ctpoeHue 0enkoB. AMUHOKHCIIOTHI — MOHOMEpHI OenkoB. HesameHnmble 1 3aMEeHUMble AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€JIKOBOM MOJIEKyNbl (II€pBUYHAs, BTOpPHYHAs, TpPETHUYHAs U
3.2 YeTBepTUYHAs CTPYKTYpa). XUMHUECKHE CBOMCTBA OenKkoB. bruonornueckue GyHKInu OENKOB.
®epMeHThl — Ouosiornyeckue karanuzaTopbl. CTpoeHue (epmMeHTa: aKTUBHBIM LIEHTp, CyOCcTpaTHasl CHEHU(PUYHOCTD.
Kodepmentsl. Butamunsl. OTinunst pepMEeHTOB OT HEOPraHUUYECKUX KaTaJIn3aToOpOB
VYrieBoapl: MOHOcaxapuabl (TIIOK03a, pubo3a U Ae30Kcupr003a), nucaxapuibl (caxaposa, JIAKTO3a) U TMOJIHCaxXapHabl
33 (kpaxmaJ, TJIIMKOTEH, 1eJUTI0NI03a). bronornueckue pyHKIMM yrieBoa0B.
JIunuael: TPUTIUIEPUIBI, CTEPOUIBI, pochomunuasl. [ 'uapodunsHo-ruapodoOHBIE CBOMCTBA. bronornyeckue QyHKIN
munuaoB. CpaBHEHHUE YTIIE€BOAOB, OEIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTUU
3.4 Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotuapl — MoHOMEpBI HYKJIEHMHOBBIX KUCIOT. Ctpoenne u pynkmuu JITHK.
Crpoenue u ¢pyakiun PHK. AT®: ctpoenue u hpyHKImum
3.5 Huronorus — Hayka o kietke. Knerounas reopus. MeTo1pl 3y4eHuUs KIETOK
36 Knetka kak nenoctHas kxuBas cucrema. OOIiye MpU3HAKU KJIETOK: 3aMKHYTash HapyxkHas MeMmOpana, moiekynsl JJHK

KaK Fr€HeTUYECKUH arrapar, CUCTeMa CUHTC3a Oecnka




Tunsl KJI€TOK: SyKapuoTHueckas U npokapruotudeckas. OcoOEHHOCTH CTPOEHUS MPOKapUOTHUECKOM KieTKu. Knetounas

3.7 cTreHka Oakrepuii. CTpoeHHE 3yKapuOTHYEeCKOW KiIeTKH. OCHOBHBIC OTJIMYHS PACTHTEIHHOW, XUBOTHOW M T'PHOHOM
KIIETKU
[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKaIMKC, uX (yHkuuu. Ilnmazmatuueckas memOpaHa, eé
cBoiictBa U ¢yHkuuu. [luromnasma u e€ opranousl. OgHOMEMOpaHHBIE OPraHOU Bl KJIETKH: SHJOIUIa3MaTH4eCcKasl CeTh

3.8 (BIIC), anmapart 'ompaxu, u3ocomsl. [1oayaBTOHOMHBIE OpraHOW/b! KJIETKH: MUTOXOHIPUH, IacTubl. [Iporcxoxaenue
MUTOXOHpUI U tuactua. Bunpl mnactua. HememOpanHbie opraHOUb! KJIETKH: pruOOCOMBI, KIETOYHBIN LEHTpP, PECHUYKHY,
KryTUKH. OYHKIUU OpraHouA0B KIEeTKU. BKitoueHus

3.9 SAnpo — perynsaTopHbIi HeHTp kieTkd. CTpoeHue sapa: siaepHas 000Ji0uKa, KapHoIljiazMa, XpOMAaTHH, SIPBIIIKO.
XpOMOCOMBI

3.10 TpaHCIOPT BEWIECTB B KIETKE

4 KusHenesaTenbHOCTh KIETKU

OOMeH BeriecTB, UM METab0IM3M. ACCUMHIIALINA (TIJIACTUYECKU OOMEH) U TUCCUMMWISIINS (SHEPreTHYeCKuii OOMeH) —

4.1 JIBE CTOPOHBI E€IMHOTO TMpoiiecca Merabosm3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIA M rerepoTpodHsbIil. Poinb

(1)epMeHTOB B oOMeHe BCIICCTB U IIPCBPALICHNHU SHCPIrUU B KIICTKC




dorocunte3. CBeroBas u TemHOBas (a3bl (GortocuHTe3a. Peakmmm ¢orocunTe3a. DddekTuBHOCTE (HOTOCHHTE3A.

3nayenne GoTocuHTE3a AN KU3HHM HA 3emuie. BiusiHue ycnoBwii cpeabl Ha (JOTOCHHTE3 M CHOCOOBI MOBBIIICHUS €T0

4.2
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.
XeMocuHTe3. XeMOCHUHTE3UPYIOIINE OakTeprun. 3HaUeHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMiie
DHepreTuyeckuii 0OMeH B KiieTke. Paciienienye BenecTB, BbIACICHNE U aKKyMYJIUPOBaHUE SHEPTUU B KJIETKE. DTallbl
4.3 sHepreTrdeckoro odmena. I'mukomnus. bpokenue u ero Buasl. KucinopoaHoe okuciIeHHE, WIM KIETOYHOE JbIXaHHE.
D¢ heKTUBHOCTH PHEPTETUIECKOTO 0OMEHA
Peakuun matpuuHoro cunresa. I'enetnueckas undopmanus u JJHK. Peanuzanus renernueckoit nHpopManuu B KIETKE.
4.4 I'enernueckuit kon u ero cpoiictBa. Tpanckpunuus — marpuusbiii cunte3 PHK. Tpaucmsiims — O6uocunrtes Oenka.
Konuposanue amuuokucioT. Poss pubocom B OMocuHTe3e Oenka
Hexnerounsie dhopmbl xu3Hu — BUpychl. Mctopust oTtkpeiTus BupycoB (.M. MBanoBckwuit). OCOOEHHOCTH CTPOEHUS H
45 KU3HENEATeNIbHOCTH BUpPyCcOB. bakrtepumodaru. bone3nu pacteHuii, »KUBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIC BUPYCAMH.
Bupyc ummynonedunura yenoeka (BUY) — Bo3Oymutens CIINa. Ilpodwunakruka pacrnpocTpaHEHUs BHUPYCHBIX
3a00JieBaHUI
5 Pa3mHOKeHne 1 HHIMBUAYAIbHOE Pa3BUTHE OPraHU3MOB




KieTounslii mukn, Wiv SKU3HEHHBIH UK KieTku. MuTepdaza m muto3. [lpormecchl, mpoTekaromme B uHTEepdase.

Permukarust — peaknus Mmatpuunoro cuuTe3a JIHK. Crtpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
51 JIMMJIOWAHBI M TaIluIOMIHBIA XPOMOCOMHBIE HaOOphl. XpoMmaTuibl. LluTonoruyeckne OCHOBBI Pa3sMHOXKECHHUS U
WHIMBUIYyaJIbHOTO Pa3BUTHS OPraHU3MOB.
Henenue knetkn — Muto3. Craguu murosa. [Iporeccsl, mponcxoadiye Ha pa3HbIX CTaAUSIX MUTO3a. buonornueckuii
CMBICII MUTO3a
@opMBl pa3MHOKEHMSI OpPraHu3MOB: Oecrojioe M TmoJjioBoe. Buapl Oecnofioro pa3MHOXKEHHS: JAeJeHHEe HaABOe,
5.2 [MOYKOBaHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHe, BEreTaTMBHOE pa3MHOXKeHHe. VIckyccTBeHHOe
KJIOHHPOBAHUE OPraHU3MOB, €0 3HAYEHUE JIJIS CENEKIUU
[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.
5.3 Meiio3. Cragum wmeio3a. Ilpomecchl, mnpoucxoasume Ha craausax wMenosa. IloBemeHne XpoMocoM B MeHo3e.
Kpoccunrosep. buonorndeckuii CMbICI 1 3HaY€HHE MEH03a
I'amerorenes — mporecc 0Opa3oBaHMs TMOJOBBIX KIETOK Yy JKUBOTHBIX. [l0oJIOBbIE >Kene3bl: CEMEHHUKU W SUYHHKHU.
5.4 OOpa3zoBaHue W pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CHepMaro30Hj], SHIEKIeTKa) — CIepMaTOreHe3 M OOreHes3.

OcobeHHOCTH CTPOCHUA SIMIEKIIETOK U CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3




WunuBuayanbHOe pa3BuTHE (OHTOT€HE3). DMOPUOHAIBHOE pa3BUTHE (AMOpUOreHe3). DTarnbl SMOPUOHAIBHOTO PAa3BUTHUS

y TI0O3BOHOYHBIX JKMBOTHBIX: JpoOJeHUE, TracTpyisnusi, opranoreHes. I[loctamOpuoHanbHOe pa3BuTHe. THIIBI

9.5 MOCTAIMOPHOHAIIEHOTO Pa3BHUTHUS: MPsAMOE, HENpsMoe (JMYMHOYHOE). BimsiHuMe cpeapl Ha pa3BUTHE OPIraHU3MOB;
(akTopbl, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pazButue pactenuit. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTAIUN PA3BUTHUS
6 HaCJ'Ie,ZICTBeHHOCTI) U USMCHYMBOCTDb OPraHU3MOB
[Ipenmer u 3amaun reHeTuku. Mcropus pa3BUTHS T€HETHKU. BKiaa pocCHHCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE
6.1 T€HETUKH. MeTOoJbl TeHETHKU (THOPHI0JIOTHUECKHH, ITUTOTCHETHYECKHH, MOJICKYISIpHO-TeHeTHUeckuii). OCHOBHBIC
reHeTHUYecKue NOHATHS. [ 'eHeTnuyeckasi CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpelMBaHUuN
3aKOHOMEPHOCTH HAacCJeIOBaHUSl MPU3HAKOB, ycTaHoBiIeHHble I'. Mennenem. MoHoruOpuaHoe CKpelMBaHue. 3aKOH
eanHooOpa3ust rTHOpUIOB MEpBOro mokojeHus. [IpaBuino nomMuHHpoBaHUS. 3aKOH pacUICIUICHUsl MPU3HAKOB. ['unoresa
6.2 4iCTOTHI rameT. [lojiHOe U HenmoJIHOe TOMUHUPOBAHHUE.

Z[I/IFI/I6pI/II[HOC CKpCIIWBAaHUC. 3aKOH HE3aBHCHMOI'O HacCJICAOBAHUA  IIPHU3HAKOB. ]_[I/ITOFGHCTI/ILICCKI/IC OCHOBBEI
,Z[I/II"I/I6pI/II[HOFO CKpCIIUBaHUs. AHaJ'II/ISI/IpyTOI_Hee CKPCIIUMBAHUC. Hcnonp3oBaHue AHAJIM3UPYIOHICTO CKPCIIMBAHUSA JIsA

OIIPCACIICHUS I'CHOTHUIIA ocobu




6.3

CuemienHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY HaclenoBaHuio reHoB. Hapyienue
CIEIUJICHUS TEHOB B PE3yJIbTaTe KPOCCUHIOBEPA. XPOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.
I'eneruka mona. XpoMOCOMHOE OmpeAesieHHe noja. AYTOCOMBI W TMOJOBBIE XPOMOCOMBI. ['OMOrameTHble |

reTeporaMeTHbIC OPraHnu3Mbl. HaCJ'ICJIOBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAss W HacJleACTBEHHas. Poib cpenbl B HEHACIEACTBEHHOM
M3MEHUYMBOCTH. XapaKTepUCTHKa MOAU(PUKAIIMOHHON W3MEHUYMBOCTU. BapuannoHHBINA psa W BapualMOHHAas KpHBas.
Hopma peakumm mnpusHaka. KosMmuecTBeHHbIE M KAadeCTBEHHbIE NPU3HAKM W WX HopMma peakuun. CBoMCTBa

MOIU(DUKATTMOHHOW U3MEHYUBOCTH

6.5

HacnencrBenHnas, niam reHOTUNIMYECKAs], U3MEHYMBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Mel03 U TOJIOBOM TPOIIecC —
OCHOBAa KOMOMHATMBHOW W3MEHYMBOCTH. MyTallMOHHAas W3MEHUYMBOCTh. Kiaccudukarmus MyTamuii: TeHHBIC
XpOMOCOMHBIC, TeHOMHBIE. YacToTa W MPUYMHBI MyTanuid. MyrareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKHX PSJIOB B

HaciaeacTseHHou n3MeHunsoctd H.M. BaBuioBa




6.6

I'eneruka uenoBeka. Kapuotun yenoBexka. OCHOBHBIE METOJIbl T€HETHKHU YE€JIOBEKAa: M€HEAJIOTMYeCcKuil, OJIM3HEOBbIH,
LUTOT€HETUYECKUM, OHMOXMMHMUYECKUH, MOJIeKyJIsipHO-reHeTuueckuil. CoBpeMEHHOE  OIpeAeieHUe  TIEeHOTHUIIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBaHWE, B TOM uucie ¢ nomomipro III[P-ananusza. HacmencrBeHHbie
3a00JIeBaHMsI YeJIOBEKA: TIeHHble O0JIe3HH, OO0JEe3HM C HACIEACTBEHHON MpepaclosoKEeHHOCThIO0, XPOMOCOMHbIE
O6oneznu. ComaTuyeckue U TeHepaTuBHble Myranuu. [IpuHIUNBI 370poBOrO 00paza JKW3HHM, JAUArHOCTUKH,
NpOQUIAKTUKM W JIEUEHUS TEHEeTHYEeCKHX Oose3Hell. Meauko-TeHeTHYecKkoe KOHCYIbTHUPOBAaHUE. 3HAueHUe

MEIMIIMHCKOM T€HETUKH B TIPEIOTBPAIICHUH U JICUCHUY TeHETHYECKUX 3a00JI€BaHHI YeIOBEKa

Cenekmust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknusi Kak Hayka M TpOIECC. 3apoKICHHE CEJNeKIMM M jaomecTukanus. Yuenne H.M. BaBumoBa o nentpax
MPOUCXOKACHUS U MHOT0o0Opasus KyJbTYPHBIX pacTeHWU. LIeHTpbl MpPOMCXOXKICHUS MTOMAITHUX >XUBOTHBIX. COpT,

MOpoJ1a, IMTaMM

7.2

CoBpeMeHHBIC METOJIbI CeJCKIIMA. MacCOBBI M UHIUBHIYAJIbHBIA OTOOPHI B CEJICKIIMM PACTCHHUH U )KUBOTHBIX. O1leHKA
JKCTephepa. biau3KkopoicTBEHHOE CKpemmuBaHue — HWHOpuAWHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JIMHUU.
I'eteposuc, wim rubpunHas cuina. HepojacrtBeHHoe ckpemmBaHue — ayrOpuauar. OtnanéHHas ruOpuausanus u e
ycrexu. MCKycCTBeHHBI MyTareHe3 W IOJIyY€HUE MOJUIUIOUIOB. JIOCTHXKEHUS CEeNEeKIMH PACTeHHM, >KUBOTHBIX H

MHUKPOOPraHnu3mMoOB




buotexnonoruss kak oTrpacib MNpPOW3BOACTBA. ['eHHass wuHXKeHepusa. Otambl co3gaHus pexkomOuHantHOoM JIHK wu

TpaHCT€HHBIX OpraHu3MoB. Kiierounas nnxenepus. Kinetounsle KynbTypsl. MUKpOKIIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.

7.3
KnonupoBanue BBICOKOIPOJYKTUBHBIX CEIBCKOXO3IHCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE U ITUYECKUE MPOOIEMBL.
I'MO — renerndecku MOAM(PUIIMPOBAHHBIE OPraHU3MBI

11 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 DBOJIFOIIMOHHAS ONOJIOT U

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.
CeugerenbcTtBa 3BoJoUMH. [laneoHTonornyeckue: MoCieI0BaTEIbHOCTh IOSBICHHUS BHUJIOB B MAJEOHTOJOTMYECKOU

11 JeTonucu, nepexojHsie Gopmel. bruoreorpaduueckue: cxoactBo u pasznuuue GayH u ¢GiIop MaTEpUKOB U OCTPOBOB.

9M6pI/IOJ'IOl"I/I‘{eCKI/IC: CXO0ACTBA U pPa3Invdusd 3M6pI/IOHOB Pa3HbIX BUJOB ITO3BOHOYHBIX. CpaBHI/ITeHBHO'aHaTOMI/I‘{eCKI/Iei
TOMOJIOTUYHBIC, QaHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKyJ'IHpHO'6I/IOXI/IMI/I‘IGCKI/I62 CXO0ACTBO

MCXaHHU3MOB HACJICACTBCHHOCTHU U OCHOBHBIX METa00INUECKHUX Hy’TCﬁ Y BCEX OpPraHn3MoOB




1.2

OpousmononHas Teopus Y. Jlapeuna. [Ipeanochuiku BO3HUKHOBEHHS JapBUHU3MA. JBHDKYIIME CHIIBI SBOJIIOLUUA BUOB
no JlapBuny (M30BITOUYHOE Pa3MHOKEHHUE MPU OTPAHUUYECHHOCTH PECYPCOB, HEOMpeneIEHHass U3MEHYMBOCTh, Oopb0a 3a

CYIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckast Teopust 3Botonuu (CTO) u ocHoBHBIE €€ monoxeHus.. Mukpospotonus. [lomysaius kak equHuIa BUaa

1 5BOJIFOIIMH

1.4

JBuxymue cuibl (hakTopbl) 3BOITIONUN BHAOB B MpHpoe. MyTallMoHHbIN npoliecc U KOMOMHATUBHAS W3MEHYUBOCTbD.
[lonynsironHele BOJHBI U Jpeid reHoB. M3omsiumst u murpanus. EcrtecTBeHHBIM 0TOOp — HampaBisiomuil (akrop
sBoJIFOLIMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucmoco6aeHHOCTh OPraHM3MOB KaK pe3yibTaT 3BOJIONUHU. [IpuMepsl npucnocobaeHuii y opranu3mMoB. ApoMopdo3bl
Y UAMOAJANTallUN.

Buna u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHMSs: reorpaduaeckoe, SKOJIOTHIECKOe

1.5

MaKpOBBOJ'IIOI_[I/IH. cDOpMI)I OBOJIFOLINHA: (bHHGTquCKaH, JUBEPIrCHTHAasdA, KOHBCPICHTHAA, IapaljiciibHas. H606paTI/IMOCTI)

3BOJIFOIIMH

Bo3nukHoBenue u Pa3BUTHC JKU3HU HA 3emie




2.1

JloHayuHble IPEJICTaBICHUS O 3apOKICHUM KU3HU. HaydHble runoTe3sl BOSHUKHOBEHUS KU3HU HA 3eMJie: aOuoreHes3 u
naHcnepMusi. XUMHUYECKasi 3BOJIIOLUSA. ODKCIEPUMEHTAIIbHOE MOATBEPXKACHUE XMMMUYECKOM 3BoJtonuu. HauanbHble
sTanbl Ouonorudeckoit 3Bomonuu. ['unoreza PHK-mupa. Tleprie knetkn u ux 3Bononus. @opMupoBaHUE OCHOBHBIX

IPYII KUBBIX OPIraHU3MOB

2.2

PazButne xxu3Hu Ha 3emuie 1o spam u nepuoaM. Karapxeit. Apxelickas u npotepo3oiickas spsl. [Taneo3orickas spa u eé
MEepPHOJIbl: KEeMOPUICKUI, OpJOBUKCKUH, CUITYpPUNCKHI, IEBOHCKHM, KAMEHHOYTOJIbHBIN, TepMcKUid. Me3o3olickas spa U
€€ MepUoJIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo30¥ickass 3pa M €€ NepHobl: NAJIEOr€HOBBIM, HEOT€HOBBIM, AHTPONOIE€HOBBIM. XapaKTepUCTHUKA KIUMara H
reoJIOTHYECKHX IpoieccoB. OCHOBHBIE ATAMbl SBOIOIMH PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop(}o3bl y pacTeHU

" )KMBOTHBIX. HOHBJ’ICHI/IC, PacUBET U BBIMUPAHUEC I'PYIIIL )KUBBIX OPTaHU3MOB

2.3

Cucrema OpPraHu4e€CKoOro Myupa Kak OTpa>x€HHUeE 3BOJIIOLUH. OCHOBHBIE CHCTEMAaTHUYECKHE I'pyaIibl OpraHu3mMoB

2.4

DBOMIOLMUS YeJoBeKa. AHTPOIOJIOTHA KaK Hayka. Pa3BuTue MpeicTaBleHUH O MPOUCXOXKACHUU ueloBeKa. MeToJibl
M3Yy4eHHUs aHTpororene3a. CXoICTBa U pa3uyMsl YelIOBEKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.
JBuxymue cuibl (pakTopsl) anTponorenesa. HacneacTBeHHass M3BMEHYMBOCTD U €CTECTBEHHBIA 0TOOp. OOIIeCTBEHHBIH

O6p33 KH3HH, U3IrOTOBJICHUC Op}/'I[I/Iﬁ TpyAda, MBIIIUICHUEC, PEYb




OcCHOBHbBIE CTaJMM M BETBU SBOJIIOIMM 4YEJIOBEKA: aBCTpAJONUTEKH, YenoBek ymenbid, YenoBek NPsIMOXOIAIIMIMA,

2.5 YenoBek HeaHAEPTAIbCKUI, UenoBek pa3yMmHbIH. HaxoqKu MCKOMAaEeMBIX OCTAHKOB, BpEMs CYIIECTBOBAHHSA, 00J1aCTh
pacnpocTpaHeHus, 00bEM roJIOBHOIO Mo3ra, 00pa3 *KHU3HU, OpYAUs
UYenoseueckne pacbl. OcHOBHblE OOJbIIME  pachl:  €BpomleoujHas  (eBpasuiickas), HEerpo-aBCTpaJIONIHas

2.6 (’xBaTtopuanbHas), MOHTOJOMAHAS  (a3MaTCKO-aMepuKaHckas). UepTbl  MNpUCIIOCOOIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEYECKUX pac K YCIOBUAM cylecTBoBaHus. EquHcTBO yenoBeueckux pac. Kputuka pacuzma

3 Opraau3Mbl U OKpy>KaroIias cpeaa

31 DKOJIOTHUSI KaK HayKa. 3aJadyd W pa3fesbl HKOJOTHH. METOIbl SKOJOTMYECKHX HCCIEAOBAHUNA. ODKOJIOTHYECKOE
MupoBo33peHue. Cpenbl 00MTaHNs OPraHM3MOB: BOJIHAs, HA3€MHO-BO3/1yIIIHAS, TOYBEHHAs, BHYTPUOPraHU3MEHHas

39 Okonorudeckue pakropsl. Knaccudukamus skoaoruueckux GakTropoB: abMOTHUYECKHE, OMOTHYECKHE U aHTPOIIOTEHHBIE.
JleiicTBHE 9KOJIOrMYECKUX (PaKTOPOB HA OPraHU3MBbI

> Abuotuueckue (HakTopbl: CBET, TEMIEpaTypa, BiakHOCTb. DoTonepuoausM. [Iprcnocobnennst opranu3MoB K JeHCTBHIO

abuotuyeckux ¢pakTopoB. bruosorunyeckue puTMBI




buotnueckue akropsl. Bugbl OMOTHYECKHNX B3aMMOICHCTBUI: KOHKYPEHIIUS, XUIIHUIECTBO, MAPa3UTH3M, MyTYal3M,

3.4 KOMMeHCau3M  (HaxJieOHUYeCTBO, KBAapTHUPAHTCTBO), aMEHCAIu3M, HEUTpanu3M. 3HaueHHe  OHOTHYECKUX
B3aUMO/ICHCTBUI JIJIS CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

35 DKOJIOTUYECKHE XapaKTepUCTUKH Tomyissnud. OCHOBHBIC TIOKA3aTeNd TMOMYJISIIUN: YHUCIIEHHOCTh, IUIOTHOCTD,
POXKJIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaIys. JJMHAMIKA YACIICHHOCTH MOMYJISIUN U €€ PeryIsaius

4, Coo01ecTBa 1 9KOJIOTHYECKHE CHCTEMBI

i1 Coo011ecTBO opraHu3mMoB — 0Mo1eHO03. CTPYKTYpbl OMOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAs!, Tpodudeckas (TmuIeBas).
Buner-nomuaanTer. CBsi31 B OMOLIEHO3€E
Dkonorudeckue cucreMbl (9kocuctembl). [lonsTe 06 skocucteme u OuoreorieHoze. OYHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCUCTEMBI: MPOJIYLEHThl, KOHCYMEHTBI, pPeIyleHTbl. KpyroBopoT BemIecTB M MOTOK HHEPrMH B HKOCHCTEME.

4.2 Tpoduueckue (numieBsie) ypoBHH 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE MOKA3aTeNU IKOCUCTEMBI: Onomacca,

IpoAaAYyKIUs. OKOJIOTHUECKHUE nupaMmuJbl: IMpOAYKINH, YUCIICHHOCTHU, ounomMaccel. CBOIICTBA DKOCHUCTEM: YCTOﬁqHBOCTB,

CaMOperyJanusa, pa3BuTucC. CYKHGCCI/IH




4.3

[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MJIU IIMPOKOJIMCTBEHHOTO JIECa.
AHTpPOIIOTEHHBIE SKOCHCTEMBI. ATpPO’KOCHCTEMBI. YpOo3KkocucTeMbl. buonornueckoe M XO03sHCTBEHHOE 3HAUEHUE
arpo3’KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpasue kak gakTop ycroitunBocTH 3kocucteM. CoxpaHeHne OMOJIOrHYecKoro pasHooOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u crpykrypa 6uochepsl. JKuBoe BemecTBo u ero pyHKIUH.
Ocob6enHoctu 6uochepsl Kak TiI00aTbHON SKOCHUCTEMBI. J[MHAMUYECKOe paBHOBECHME W oOpaTHas CBsI3b B Omocdepe.
KpyroBopoTs! BemecTB 1 OMOT€OXUMUYECKHUE IIUKIIBI AJIEMEHTOB (YTiIepo/ia, a3oTa). 30HATBHOCTh Onochepsl. OCHOBHBIS

OMOMBI CyIIN

4.5

YenoseuecTBo B Onochepe 3eMiin. AHTpOIIOTeHHbIe U3MeHEHUs B Onocdepe. [100anpHbIe SKOJOTHYECKUE MTPOOIICMBI.
OcHoBa paIMOHAILHOTO YIIPABJICHUS MPUPOJIHBIMU PECYpPCaMU U MX UCHOJb30BaHKE. JI0CTIKEHUS OMOJIOTUN B OXpaHa

MIPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCTBO
«IIpocsemienue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [Taceununka B.B. AkiinonepHoe o61miectBo «M3narenscTBo
«ITpocsetienue»

[Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. u ap. /Tlox pex. [laceunuka
B.B.//buonorus. 10 xnacc. ba3zoseiit ypoBens IIpocsemienue 2025
[Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. u ap. /Ilox pexn. Ilaceunuka

B.B.//buonorus. 11 xnacc. ba3zoBsiit ypoBens [Ipocsemnienue 2025

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Taceunuk B.B., Kamenckuit A.A., PyoroB A.M. u ap. /Tlox pen. Ilaceunuka
B.B.//buonorus. 11 knacc. ba3osiii ypoBens [Ipocsemnienue 2025

[Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u np. /Tlox pen. [laceunuka
B.B.//buonorus. 10 knacc. basosiii ypoBens [Ipocsemnienue 2025

buonorus. 10-11 kmaccel. ba3zoBerit ypoBens. MeTonuueckoe mocooue.
[Taceunuk B.B. "JIuaus xu3au"

buonorus. 10-11 knaccel. CoopHuk 3anau u ynpaxxkuenut ®I'OC: JleMbsiHKOB,



Co0oieB

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://anatomcom.ru/

https://www.sbio.info/
https://web.archive.org/web/20141007145643/http://school-
collection.edu.ru/collection/

college.ru
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