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HOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmbl MO OWOJIOTHH TEOPETHUYECKYI0 OCHOBY IS
OTIpEJICIICHHsI TTOAX0I0B K (POPMHUPOBAHUIO COJEpKaHUSA Y4eOHOTro mpeaMera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COACp)KaHUs, pE3yJbTaTOB OOyYCHHS U
TpeOOBaHUN K YpPOBHIO MOJTOTOBKM BBIMYCKHUKOB, MOJIOXKEHUSI 00 OO0Iux
IEeIIX W TPUHIMIAX, XapaKTEPHU3YIONIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpeaHero oo6miero o6OpasoBanus B Poccuiickoit depeparnuu, a Takke
TIOJIOKECHHMSI O cTie(UKe ONOJIOTHH, € 3HAUCHUH B TTO3HAHWUW KUBOW MTPUPOIBI
U o0ecleueHUH CYIIECTBOBaHHUS uenoBeueckoro oobmiectBa. CoryiacHo
HA3BaHHBIM ITOJIOKEHUSM, OIpPEICeHb OCHOBHBIC (YHKIIMHM MPOTPaMMBI TI0
OuoJoruu u e€ CTpPyKTypa.

[Iporpamma 1o Owonornu JaéT TpeACTaBICHUWE O IEiAx, 00 oOrei
CTpaTeruu OOYYCHUS, BOCIUTAHUS M PA3BUTHA OOYYAIOIIMXCS CPEACTBAMU
yueOHoro mnpeaMera «buonorusi», ompeaessieT o00s3aTelbHOE MPEIMETHOE
COJICp)KaHME, €ero CTPYKTYypy, pacmpeiciieHHe Mo pasaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaronnxcsl.

B nporpaMmvme mno OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEeIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAHWM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JeATeITbHOCTH/Y4eOHBIX JEUCTBUH O0YYaIOMMUXCS MO OCBOSHUIO COJICpIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peanu3oBaH TMPUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HMHM OHMOJOTWHU, Onaromaps
4yeMy B HEW MpOCMATpPUBAETCS HAMpaBICHHOCTh HA pa3BUTUE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMUYECKOTO  MBIIUICHHUS,
MPEACTAaBICHUN O 370pOBOM 00pasze KU3HU U OEpeKHBIM OTHOIICHHUEM K
OKpyKaromien npupogHor cpeae. Iloatomy Hapsaay ¢ U3y4YCHUEM
00IIEeOMOIOTUYECKUX TEOPUN, a TAaK)Ke 3HAHUN O CTPOCHUM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX TPOIECCOB B
mporpaMme 1o OWOJIOTHH yJEJICHO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWH B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 337124, B TOM YHUCJIC:
npoWIIaKTUKKA ~ HACIEJCTBEHHBIX  3a00JIEBaHUW  YEJIOBEKA,  MEIUKO-
TeHETHYECKOTO KOHCYJIBTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU



1enecoo0pa3Horo MOBEAEHUS B OKpYXKalolled MNpUpPOJHON cpeje, aHaiu3a
BIIUSHUS XO3SUCTBEHHOM JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM.  YCWICHHWE BHUMAaHUS K  MOPUKIATHOU
HalpaBJIECHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS! YCIOBUM NJIsi PEIICHUsS] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 IIKOJILHOTO OMOJOTMYECKOTO O0pa3oBaHMs, KOTOpas IMpejrnoiaraet
dbopmupoBaHue y 00y4arOnIuXcsi CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHECHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSECT U 0000IIaeT 3HAHUS O KUBOW MPUPOJIE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TpUPOJBI, (opMupoBaHuUs
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro obpasa
KU3HHU, DKOJIOTUYECKOTO MBINUICHUS, I[IEHHOCTHOTO OTHOIICHUS K JKHBOU
PUPO/IE U YETOBEKY.

Bonpmoe  3HaveHwe ~ OWOJIOTHST  MMEET  TakXke JUIS  PEIICHUS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oOmiero oOpa3oBaHUs,
colManu3anuu odyuaromuxcs. M3yuenue Ouogorud oOecreyuBaeT YyCIOBUS
LTSt dbopmupoBaHUs MHTEJUIEKTYalbHBIX, KOMMYHUKaIIMOHHBIX u
UH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYJIbTYpbI, CIIOCOOCTBYET
MHTETpaluu OMOJIOTMYECKUX 3HAHUHN C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMETOB, B YacTHOCTH, GU3MKH, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHUSI O TPEJHA3HAUYCHUU y4deOHOro mpeamera «bHOJIOTHS» COCTaBUIH
OCHOBY JUIsl OTpPEJIENICHHS MOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTABJICHHOTO B MPOrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro npeameta «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HUIMKA KYJIHTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C
KOTOpPBIM OOydYaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi 0OOIIEH KyJIbTYPHI, OMPEICISAIONINE aJCKBATHOE IOBECHUE
YeJIOBeKa B OKPYIKAOIICH MTPUPOIHON cpejie, BOCTpeOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHUECKON nesreapbHocTr. Oco00e MECTO B 3TOM CHCTeME 3HaAHUH
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXKaT OCHOBOM  JJid
dbopMuUpOBaHUS TPEJACTABICHHHA O COBPEMCHHOW €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M IIEHHOCTHBIX OPHEHTALHUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
TYMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CrpykTypupoBaHue cojJep:KaHusi y4eOHOro maTepualia B ImporpaMmme Io
OMOJIOTMM OCYIIECTBIEHO C YYE€TOM MPUOPUTETHOrO 3HAYEHHUSI 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu
U DJBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mnpeaMera
«bronorus» BBIIECNEHBI CIEIYIONINE CONECPKATENbHBIC JIMHUU: «BHOIOrUs Kak
Hayka. MeToibl HayyHOTO TOo3HaHUs», «KieTka kak Ouosiorudeckas cuctemMa,
«OpranusMm Kak Ouosoruyeckas cucrema»n, «CucrtemMa U MHOrooOpasue
OpPraHM4YeCKOro MHpPa», «IBOJIOLUMS KUBOH MNPUPOIB», «IKOCHUCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Henb m3yuenust yueGHoro npeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHAIHHOM
OpraHu3aIlMyd >KUBBIX CHCTEM pa3HOTO paHra W NPHOOpPETEHHWE YMEHUM
UCIIOJIH30BaTh 3TH 3HAHUS JJIA TPAMOTHBIX JNEUCTBUUA B OTHOLIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

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

OCBOCHHE OOYYAIOIMUMHUCA CUCTEMbI 3HAHUK O OMOJIOTHYECKHX TEOPHSX,
YUYCHUSX, 3aKOHaX, 3aKOHOMEPHOCTAX, THUIOTE3aX, IpaBWiIaX, CIyKallux
OCHOBOM 151 (POPMHUPOBAHUS TIPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHUpa, O METOJaX Hay4dyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHCTEM DPAa3HOTO YpPOBHS OpraHU3alllH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUICKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHalIM3a JIaHHBIX O MyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MAECH U MOAXOJOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTAaHOBIICHHE Y OOYyYaIOImUXCS OOIel KyIbTyphl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATh H  OIICHUBATH  SBIICHUS
OKPYXKAIIIEro MHUpa JKMUBOM NPUPOABI HAa OCHOBAaHMM 3HAHUW M OIbITA,
MOJIYYEHHBIX IPU U3YYeHUU OUOJIOTUY;

dbopMupoBanue y oOydYarouuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUECKOU JCATEIHHOCTH UYETOBEKa, PAa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUI;

BOCIIUTaHHE YOCKAEHHOCTU B BOZMOKHOCTU MO3HAHUS YEJIIOBEKOM >KHBOI
MPUPOALI, HEOOXOAWMOCTH OEPEKHOrO OTHOIICHUS K HEH, COOJI0AeHUs
ATUYECKUX HOPM IMPU MPOBEACHUN OMOJIOTUUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUM ISl TOBBILICHUS YpPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEIHEBHOMW >KU3HU
JUISL OLICHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOUIEHHIO K OKPY KAIOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U COOJIIOJEHUE MeEp
npopUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISETCS 00S3aTEIBHBIM YYCOHBIM IPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 001acTn «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

Jns  w3yudeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0 OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexenio), B
11 knacce — 34 gaca (1 yac B HeAEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMH, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouosorun B (pOpMHUpPOBAHUU COBPEMEHHOW HAyYHOH KapTHUHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metonasl mO3HAHUS JKUBOW TPUPOJBI (HAOMIOJEHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiIaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u O.
Kpuk.

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTHYeCcKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI H MX OPTaHU3AIUA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YCHHsS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CpoiictBa OmocucteM U HuX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbIH, OpPraHU3MEHHBIMH,
MOMYJIAMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOTreoIeHOTHICCKUN ),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPH3HAKH OKU3HH», «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Moenb Mojekyiasl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIETKH. XUMHUYECKUE DJIEMEHTBI: MAaKpO3JEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpaAJbHBIX BelEeCTB B KieTke. llomnmep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHune 0eIK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
Heszamenumble W 3aMEHMMBIE AMHHOKHUCIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHUMHUYECKHE cCBoWcTBa OenkoB. buonornueckue
(yHKUIUU OENKOB.

®epmeHThl — Ouonornueckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuuduyHoctb. Kodepmentsl. ButaMuHsbl.
Otnnuust GepMEeHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) W ToOJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKINUN YTIE€BOOB.

Jlununapl: TpUrIMuepuasl, QGocpoaunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuael — MoHOMEpBI
HykKJIenHOBbIX KucioT. Ctpoenue u ¢ynkiuu JIHK. Crtpoenne u Qynkimum
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHH.

Huronmoruss — Hayka o kietke. Kierounas teopus — mpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAyYHOM IMO3HAHWU. METOIbI U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas »xuBas cucrteMa. OOIIMe NpPU3HAKK KIETOK:
3aMKHYyTasi HapyHas MmemOpana, mosiekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpoeHusl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KJIETKH. OCHOBHBIE OTJIMYUSA PACTUTENBHOM, KUBOTHOU WU
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIIETOYHAs CTEHKA, TIIMKOKAJIUKC,
ux ¢yaknouu. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA U (PYHKIIHH.
[uromnasma u e€ opranouasl. OgnomemOpannbie opraHousnbl kietku: JIIC,
anmapat [onbmku, nu3ocoMbl. [lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:
MUTOXOHJPHUH, MIacTUAbl. [IpoucxoxkaeHne MUTOXOHIAPUM M IuTacTUA. Bubl
wiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBINA IEHTD,
LHEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOMAOB KIETKU. BKitoueHus.

Anpo — perynsaTopHblid HeHTp KiaeTKku. CTpoeHue siapa: siaepHas 000J04Ka,
KapuoIljia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinn, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npupojie», «PacnpeeneHue XUuMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuipl u cxemsl: «llepronuueckas TabauIa XUMUUYECKUX AIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOeHHE MOJIEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kuciaotsl. JJHK», «Ctpoenue
Monekynsl AT®», «CrTpoeHue >yKapuOTHUECKOM KiIeTku», «CrpoeHune
KUBOTHOM  KJIeTKH», «CTpOoeHUE pacTUTEIBHOM KIETKW», «CTpoeHue
MPOKAPUOTHYECKON  KIeTKu», «CTpoeHHue sapa KIETKW», «YTJIEBOIbI»,
«JInmmaey.

O6GopynoBaHue: CBETOBOM MHUKPOCKOI, OO0OpYJIOBaHUE MJI MPOBEICHUS
HAOIIOJICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yyeHue KaTaIMTHYECKOH AKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMIIIa3bl WM KaTajlasbl)y.

JlaGoparopHass pabora No 2. «M3ydyeHue cTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM METa00IM3M. ACCUMUIAINSA (TUTAaCTUYECKUI 0OMEH )
U JUCCUMWISIMS (PHEpreTHUYecKuii 0OMeH) — JIB€ CTOPOHBI €JMHOIO IMpoliecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTabou3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Ponb
dbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CBetoBass W TeMmHOBas ¢a3bl ¢doTocuHTe3a. Peakiuu
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emuie. BiusHue ycnoBuil cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUU.

XeMocHHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuyeckuii 0OMeH B kieTke. PacuiensieHue BelecTB, BbIIEIEHUE U
AKKyMYJIUPOBAHUE OJHEPTUM B KIJIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxenune u ero Buabl. KUCIOpPOIHOE OKUCIECHHE, WIN KIETOYHOE
JIbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peaknuu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTHYeCKuil KOJ U €ero



corctBa. Tpanckpunuus — wmarpuuHbeli cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Jrtambl TpaHchaauuu. KoaupoBanue amuHOKUCIOT. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopus oTKpbiTUA BUpPYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KU3HEHHOTO IMKJAa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaepunura yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILMs, peBepraza ©  uHTerpasa. [Ipodunakruka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTuyecKuii 0omMen», «Xiaopormiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoeHne U (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
koa», «Bupyce», «baktepuodarn», «CTpoeHHEe U KU3HEHHBIM LMK BUpYyca
CITINda, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHue: MOJICIN-aIIUINKaLIuU «Y 1BoeHHue JIHK u
TpaHCcKpunIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJIEIb CTPYKTYPBI
JIHK.

Tema 5. PasMHokeHHe M MHIUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krerounbrit 1uki, WM >KM3HEHHBIM UK KiIeTku. UHTepdaza u MUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HaOOp — KapUOTHII.
JIunmonaHBIE M TaIIOWIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XPOMATH/IBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiye Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbl  pa3MHOXKEHUS OpPraHU3MOB: Oe€croyioe © TMOoJIoBoe. Buabl
Oecrioloro  pa3MHOXKEHHsI:  JCJIICHHE HaJABOE, TIOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUIS1 CEJICKLINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIUYUS OT OECIOJIOrO.

Meiio3. Cranuu meinosa. Ilpoueccsl, mpoucxoadiine Ha CTaausxX Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. brnonormyeckuii CMbICT H
3Ha4YECHUE MEH03a.



'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEeMEHHUKHU U suuHuKU. OOpa3oBaHUE U PA3BUTHUE MOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30uJ, SIUIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTPOCHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisiius, opraHorenes3. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (JIM4YrHOuYHOE). Brnusuue
Cpebl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOACTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumel 1 cxembl: «DoOpMBI pa3zMHOXKEHHUS OPraHu3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kineTku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kinerounsiii mukiny, «Perukanus JJHK», «Mutos»,
«Meito3», «IIpsMoe u HenpsAMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOTUTAIOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MUKpPOCKON,  Mukpomnpenapatsl  «CriepMaTo30uabl
MJIEKONIUTAOUIEro», «SlinekneTka miekonutawmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHas MOJENb-anIuIuKauus «JleleHne KIeTKny,
moxenb JIHK, Monens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGoparopras padota Ne 4. «M3yueHne CTpPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun re”etuku. lcropuss pasButuss reHeTtuku. Poib
LIUATOJIOTUA U ASMOPHUOJIOTUU B CTAHOBJIEHHM T'€HETUKH. BKiaa poccuilckux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TCHETUKH. METOAbl  TCHETHKHU
(TMOPUIONOTUYECKNN,  HUTOTCHETUUYECKHH,  MOJIEKYJISIPHO-TEHETHYCCKUN).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACIIEIOBAaHUSA  MPU3HAKOB, YCTAaHOBJIEHHbIE [
Mennenem. MoHOruOpUIHOE CKpelIMBaHHUE. 3aKOH €IMHO0Opa3us ruOpuoB



epBoro nokojeHuss. [IpaBuino TOMHUHUPOBaHMUS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unoresa yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHHUPOBAHUE.

JurubpunHoe CKpeluBaHuWEe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTMyeckue OCHOBBI ~ JUTHOPUIHOTO  CKpELIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl ONPEIeSICHHs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAacCJIeJOBaHMI0 TeHOB. Hapyiienue cirenjeHuss T€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasl TEOpUS HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpeAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle M TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MECHUYHUBOCTH HEHACJICICTBEHHAs "
HaclencTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapualmoHHBIN psg u
BapualMoHHas kpuBag. Hopma peaknuu npusHaka. KoiauyecTBeHHbIE W
KaueCTBEHHbIC MPU3HAKU M WX HOpMa peakiuu. CBoWCTBAa MOJU(PUKAITMOHHOM
M3MEHYHUBOCTH.

HacnencrBenHasi, uiu reHOTHUIIMYECKAs, M3MEHUYMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kitaccubukanus MyTamui:
T€HHBbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTalUU.
MyTtarennbsie (GakTophl. 3aKOH TOMOJOTHMYECKUX PSIOB B HACJICIACTBEHHOU
n3menuyuBoctu H. M. BaBuiosa.

BHesnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKa: reHeaJorndeCcKum, OJIM3HEIOBBIH, LIMTOT€HETUYECKUM,
OMOXMMUYECKUH, MOJIEKYyIsipHO-reHeTHdeckuil. COBPEMEHHOE OIpeeIeHNe
FEHOTHIIA: TTOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomoiisio IT[P-anammn3a. HacnencTBenHble 3a00JieBaHUS 4YeJIOBEKAa: T'CHHBIC
0oJie3HH, O0JIE3HN ¢ HACIICICTBEHHOMN MPEapacoioOKEeHHOCTBI0, XPOMOCOMHBIC
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBEI 310pOBOT0 00pa3a KU3HHU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux OoJie3He. MeIuKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOM TEHETUKA B TMPEAOTBPAIICHHUM M JICUEHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



Iloptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTHOPUAHOE  CKpEIlUBAaHUE U  €ro
LIUTOTCHETUYECKAas OCHOBAa», «3aKOH PACHICIJICHHS M €ro LUTOTeHETHYeCKas
OCHOBa», «3aKOH 4YHCTOThI TramMer», «JurubpuaHoe  CKpEIIuBaHHEY,
«lluTomoruyeckne OCHOBBI  JAUTHOPUIHOTO  CKpelIuBaHus», «Meios»,
«B3auMOIEeNCTBUE aJUICNIBHBIX TI'E€HOB», «l €HeTU4eCcKue KapThl pPACTEHHU,
KUBOTHBIX M YeJOBEKa», «l'€HeTHKa MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buuabl
U3MEHYUBOCTHY, «MoaudukanmonHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpyrmm KpoBu», «MyTalliOHHas! U3MEHYUBOCTDY.

O6opynoBanue: MoJenu-anmiukanuu «MOHOTHOpUHOE CKpEIIMBAHUE,
«Henonnoe pomunHupoBaHue», «Jlurubpuanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaT «/lpozoduna» (Hopma, myTtanuu
(bOopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «['opox moceBHOI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue mMoauUKAITMOHHON
U3MEHYMBOCTH, TOCTPOCHUE BAPUALIMOHHOIO Psiia M BApUALIMOHHON KPUBOW».

JlaGoparopnas pa6ota Ne 7. «AHaHU3 MyTaruii y 1po30¢uiibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 ULEHTpax NPOUCXOXKACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHBIE METOIbI CeJIEKITNU. MacCOBBIN U UHIUBUYATbHBIA OTOOPHI
B CEJICKIIUHM PACTEeHUHN U KUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoaCcTBEHHOE
ckpemmBanue — wHOpuAWHT. Uncras nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'eTeposuc, nnm rubpuanas cuina. HepoacTBeHHOe cKkpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuauzauuss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJYy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUS CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | €HHAs MHXKEHEpUs. DTambl
co3nanusi pekomOuHanTHOM JIHK u TpaHcrennnix opraHu3moB. KierouyHas



nHkeHepua. Knetounele  KynbTypel. MUKpPOKIOHAIBHOE  PA3MHOKEHHE
pacteHnil. KIlOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHU3MOB. OJKOJOrM4yeckue u stuyeckue npodinemel. MO — renetudecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabmuupel u cxembl: Kapta «LIeHTpbI MpPOUCXOXKAEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rudpuauzanus», «PaboTel akagemuka
M. @. Usanosay, «lloaunmnonaus», «O0bEKTH OMOTEXHOJOTNNY, «KieTouHbIe
KyJIbTypbl W KJIOHMpOBaHHE», «KOHCTpyHMpOBaHME U TEPEHOC TEHOB,
XpOMOCOM).

O6opynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIOJAOB JUKUX (GOpM U
KyJbTYPHBIX COPTOB pacTeHuit, repoapuit «CenbCKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Okckypcuss «OCHOBHBIE METOABI U JOCTHUKEHHS CEJNEKIUH PACTEHUN U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, IieMeHHyro  depmy,
COPTOMCTIBITATEIBbHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAA OMOJIOT U,

[IpeanochUiKu BO3HUKHOBEHHS SBOJIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHre 3BONIOIIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBugerenscTBa 3BoNIOLMU. [laneoHTOmOrMYeCcKre: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHUCH, TEPEXOJHbIE (OPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (Girop MaTepukoB u
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMU3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomouroHHas Tteopust Y. JlapBuna. IIpeanochbuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



Pa3MHOKEHUE pu OTPaHUYEHHOCTH pecypcos, HeonpeaeneHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonun (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkposomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBrxyiue cuibl ((akTopbl) 3BOJIOLMHA BUAOB B IpUpoe. MyTallnOHHBIH
polecc ' KOMOMHATUBHAS MU3MEHYMBOCTh. [lonmynsliMOHHBIE BOJHBI U Apend
reHoB. M30ms0us U Murpanusi.

EctecTBeHHbIil 0TOOp — Hampapisiouui ¢akrop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpA.

[IprcnocoONIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojouuu. [Ipumeps
OpUCTIOCOOJIEHUH Y OPraHu3MOB. ApOoMOP(O3bl U UIN0AAANTALIHH.

Bun wu BunmooOpazoBanme. Kpurtepun Buma. OcHOBHbIE (HOpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, IK0JIOTrHIecKoe.

MakpooaBomonus. Dopmbl  sBOMIONMU:  pueTHYECKass, TUBEPTrEeHTHAd,
KOHBEPreHTHasl, nmapasienabHas. HeoOpaTuMocTh 3BOITIOIMH.

[Ipoucxoxnenue oT HECIEMATN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHAs paguanus.

JdeMoHcTpanum:

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

Tabmumpel u  cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiiey,
«3apOobIIIN O3BOHOYHBIX JKUBOTHBIXY», «ApXEonTepuKcy, «PopMbl OOpbOBI 3a
cymectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue COpTOB
pacTeHUn», «MHuoroobpazue opox KUBOTHBIX), «ITomystuum»,
«MyTainmoHHasi U3MEHYHBOCTBY, «ApoMopdo3b», «nunoananranumny, «O061mas
nereHepauus», «Bwxkymue cuibl sBomonun», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. apBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHocTs opranusmony», «I'eorpaduueckoe BHI000pa3OBaHUEY,
«IKOJIOrM4eCKOE BUI000pa30BAHUE.

ObopynoBaHue: KOJUIEKIHSI HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKPAacKH,
HaOOp IJIOJ0B U CeMsH, KoJuleKIus «[IpuMepsl 3aluTHBIX MPUCTIOCOOICHUM Y
AKUBOTHBIX», MOJIeSIb «OCHOBHBIE HAIIPaBJIEHUS 3BOJIIOLHUHN», 00bEMHAS MOJENb
«CTpoeHune roJJ0BHOIO MO3ra MO3BOHOYHBIXY.

buoreorpaguueckass kapra Mupa, KoJuiekuus «DopMbI COXPaHHOCTH
HCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Mozenb ammukauusa «llepekpéct
XpOMOCOM», BIaXHble TpenapaTel «Pa3Butne Hacekomoro», «Pa3Burtue
JSATYIIKWY», MUKponpenapaT «/lpo3zoduiia» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

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

Jlaboparopnas pabota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4YHBIE NPEICTABICHUS O 3apOKICHUM XU3HU. HayuHble runoTesbl
BO3HMKHOBEHHUS >KM3HU Ha 3emie: aOuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIUSI. AOMOTEHHBIM CHUHTE3 OPraHUYECKHX BEIIECTB M3 HEOPTraHUYECKHUX.
OKCIIEpUMEHTAIBHOE TMOJATBEPKJICHUE XHUMUYECKOW dBosirouuu. HauvanbHble
sTanbl Ouonornuyeckoi sBomtounu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KMUBBIX OPTraHU3MOB.

PazButre xu3Hu Ha 3emiie 1o spam u nepuonam. Karapxei. Apxeiickas u
npoTtepo3oiickas 3pel. [laneosoiickas spa U e€ mnepuoabl: KeMOpPUHCKHIA,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKH.

Me3o3o0Kckas 3pa v €€ NEPUObl: TPUACOBBIMN, FOPCKUH, MEJTOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MAaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOrE€HOBBI.

XapaKTepHCTUKA KIUMaTa U reoJornuecKux npoueccoB. OCHOBHBIE ATaIIbl
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBI€HUE, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHpa KaK OTpakeHHe 3BOIOLMU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOLIMSL  4YeJoBeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpPEACTaBICHUA O  MPOUCXOXKICHUM  4YelioBeKa. MeToabl  U3y4YeHUs
anTponorene3a. C(CxoxctBa M pa3iauuMs  4YEJIOBEKAa M JKMBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0BEKA.

HBuwxymue  cunsl  (dakTopsl) — aHTpomoreHeza.  HacnmencTBenHas
U3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecTBeHHbI 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU DSBOJIOLUMU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek yMmenbid, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHIECpTaIbCKUM,
UYenosek pasymHbid. Haxonku mckonmaeMbIX OCTaTKOB, BPEMs CYLIECTBOBAHHS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseyeckne packl. OCHOBHbIE OONbIIME pachkl: €BPOTCOUTHAS
(eBpasmiickasi), HErpo-aBCTpajJiOuJiHasl (PKBAaTOpUalbHAs), MOHIOJIOUHAS
(azuarcko-amepukanckas). YepTbl NPUCHOCOOIEHHOCTH  MpeAcTaBUTENEH



YeJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. ENMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabnmuupl 1 cxeMbl: «Bo3aukHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
opraHuueckoro wmwupa», «PactutenpHas kieTtka», «KuBOoTHas KJeTkay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTEéMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJIEOHTOJOTUUECKUX HAXOJOK IPEIKOB
COBPEMEHHOT0 ueloBekay, «JlpeBuelmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE TIOAN», «HeT0BeUeCKHUE pach».

O6opynoBanue: wmymspku — «[IpoucxoxaeHue  deynoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEeaHIepTablla, KPOMAHBOHIIA), CJICTKU WJIH
U300pakeHUsT KaMEHHBIX OpPYAUH TMEePBOOBITHOTO YeoBeKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebna), TEOXpOHOJOrHMYecKas TaOnuia, KOUIeKIusS «DopMel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTrueckas padota Ne 1. «/3ydueHue MCKOMaeMbIX OCTAaTKOB PacTCHUN
Y )KUBOTHBIX B KOJUICKLIUIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranusmsl U OKpYyKAKIIasi cpeaa.

OKOJOTUsl Kak Hayka. 3ajaud W pa3liesibl  dKOJIOoTWM. MeTobl
AKOJIOTUYECKUX MCCIEOBAHHMN. DKOJIOrMY€CKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJI0BeKa.

Cpenbl oOUTaHUsT OpraHU3MOB: BOJHAsI, HA3€MHO-BO3YyIIIHAS, TOYBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

Okonornueckue ¢akropel. Knaccudukamus skomoruyeckux (HakTOpOB:
abuoTnyeckue, OMOTHYECKHME M aHTpONOreHHble. [lelicTBHE 3KOIOTHYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (baKkTOpHI: CBET, TEeMIleparTypa, BJIAKHOCT.
®dotonepuoausM. I[lpucnocobsieHus OpraHU3MOB K JEHCTBHIO aOMOTHUYECKUX
dakropoB. buonornueckue puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKMX  B3aUMOJACHCTBHIA:
KOHKYPEHIUSI, XHUITHUYECTBO, CcuMOMOo3 u ero ¢opmel. [lapazutuswm,
Koomnepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHUE OWOTHUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTHKHU monynsiuud. (OCHOBHbIE TOKa3aTelu
MONYJISIIIUU: YUCIEHHOCTb, TJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH TONYJISIUU U €€ PeryJIsius.

JdeMoHCcTpanum:

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

Tabmuipl u cxembl: kapra «IIpupoansie 30HbI 3emuny, «Cpeabl OOUTaHUS
opranuzMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH NONyJaiuu uHdy3opun-rydenskuy, «llumiesbie nenmy.

JlaGopaTopHble M MpaKTH4YecKUe PadoThbI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PacTCHHUI
U3 Pa3HbIX MECT OOUTAHUSY.

JlaGoparopnass pabora Ne 4. «BnusHHEe cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCay.

[Ipaktuueckas pabora Ne 2. «llomcu€r miIoTHOCTH MOMYJSUUNA PAa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo01ecTBa M 3KOJI0rHIeCKHE CHCTEMBI.

Coo01miectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBas,
npocTpaHCTBeHHas, Tpoduueckas (mumienas). Buasli-nomunantel. CBsi3u B
OuoIEeHO3E.

Dkonoruyeckue cucteMbl (d9kocucteMbl). llonatne 00 skocucreMe u
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHTsl. KpyroBopor BemIECTB H TMOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUCTEMBI. [TuteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud dSKOCHCTEMBl: Ouomacca, MPOIYKIIHS.
DKOJIOTMYECKHE MUPaMUIbl: TPOAYKIMU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOWUUBOCTh, CAMOPETYJIsilus, pazsutue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKocHCTeMa
XBOMHOTO WM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYyenne B. U. Beprnanckoro o 6uocdepe. ['panutipi, coctaB U CTpyKTypa
ouocheprr. KuBoe BemectBo u ero Qynkmuu. OcobeHHOCTH OHMOChEphl Kak
r00aabHON 3KOCUCTEMBbl. J[MHAMHUuYecKoe paBHOBECME M oOOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yraepoja, azora). 3o0HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEHHbIE W3MEHEHHUS B
ouocdepe. ['modanbHBIE SKOIOTMIECKHUE TTPOOTIEMBI.

CocyiiecTBoBaHuE MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak  OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHATILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsl: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipt u cxemsl: «llumessie enmny, «brUOIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponubie coobmecTBa», «llenn nmuranus», «IKOJIOrHUYECKas] MUPAMUIA,
«buocpepa um  dyenoBek», «IKocHCTEMA UIUPOKOIUCTBEHHOTO  JIEcay,
«JKkocucTteMa XBOWHOro Jjecay, «buoneHo3d BomoéMay, «ATpPOLEHO3Y,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewiue
MCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHewias
cocTapistomas ouochepb», «DakTopel nerpaganuud mouBy, «llapHUKOBBIN
ahdekr», «DakTopbl PAJTMOAKTUBHOTO 3arps3HeHuss Oumocdepn», «OOmas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
skpaH 6uocdeps», «Kpyroopor yriaepoaa B 6uochepe», «kKpyroBopor azora B
IPUPOIELH.

O6opynoBanue: MoJienb-anTuInKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutensHple  cooOmiecTBa», Kojuiekumu — «buoreHnos», «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEeHUl W >KMBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®eneparnuu, H300paKeHUS
OXpaHSAEMbIX BUJIOB PACTCHUHN U KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiaMBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYyYaIOIIMMHUCA TMPOrpaMM CpeaHero oO0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHHUS Npenmera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO,
CaMOCTOSITEJTLHOCTH M CaMOOTPEICIICHUIO, HAIMYUE MOTHBALUU K OOYYECHUIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TpaaulIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTh U  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJCTBOBATbCS B CBOEM  JAECATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMs, HAJIUYME
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «buonorus» IOCTUTarTCs
B €JUHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUM C
TPaAULMOHHBIMU POCCUHCKHUMHU  COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, PUHITHIMU B OOIIIECTBE MIPABUIAMH U
HOpMaMHM TIOBEICHMsI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIO3HAHUS,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TMOKOJCHUIO, B3aWMMHOTO YBaXKEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAAULMUAIM MHOTOHAIMOHAIBHOIO HApoJa
Poccuiickoit @enepannu, NpUpoOIE U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHONW BHYTPEHHEW TMO3WIMEH JIHYHOCTH,
CUCTEMOM IICHHOCTHBIX OPUCHTAINM, MO3UTUBHBIX BHYTPCHHHX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHUN BOCHUTATEIBHON NESTEIBLHOCTH, B TOM
YuCJie B YaCTH:
1) rpaaaHCKOr0 BOCIMTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMHM  OOyYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATETLHOCTH TNPH CO3JaHUU
y4eOHBIX TPOCKTOB, PEIIEHUN YIECOHBIX U MO3HABATEIbHBIX 3a/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JICUCTBUAX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOKICHUSIMHU, KYyJIbTYPHBIMHU IIECHHOCTSIMU
U COITMAILHBIM TI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TPOIIECCE COBMECTHOTO BBITIOJHCHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIEHUS] K MHEHUIO OIMOHEHTOB MPH OOCYKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY Hapojay, YyBCTBA OTBETCTBEHHOCTH NEPEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

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

ujeiHas yoexxJIEHHOCTb, TOTOBHOCTh K CIY:KEHHIO M 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/n0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TMTOBEICHUS;

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



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaauuusaMH HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

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

NOHUMAHHUE HMOIIMOHAIBHOTO BO3JACHCTBUS IKWUBOW TMPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPXEHUIO B Pa3HBIX BUJAaX MCKYCCTBa, CTPEMJICHUE
MPOSIBJISATH KAa4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHHS KYJIbTYPHI 310POBbS H
IMOLUMOHAJIBLHOTO 0JIATONOTYY s

NMOHUMAHUE W peayu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mHUTaHWE, COOJIIOJICHUE TUTUEHUYECKUX TIPaBUII U HOPM,
cOaJTaHCUPOBAHHBIN PEXHUM 3aHATHH € OTAbIXa, perysipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWI WHIWBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOro0 TMOBEACHUS B CHUTYalMSX, YIPOXKAIOIMUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IPUBBIUEK
(yrmoTpebieHus aJKoroJisi, HAPKOTHUKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTh K TPYZlY, OCO3HAHUE LIECHHOCTH MacTEepCTBA, TPYAOJIIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nudHbiM chepam mnpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyayIieit mpodeccuu u peain30BhIBATh
COOCTBEHHBIE KU3HEHHBIE TJIaHbI,

FOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CcaMOOOpa30BaHUIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLICHKM KX BO3MOXXHBIX THOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME TI100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pELICHMUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS MpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIONIb30BaHUEM  (COONIOICHHE TpaBUJl  TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHYy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUSITUE JACHCTBUM, NPUHOCAIIUMX BpEel OKpYXk arouen
OPUPOJHOHN Ccpejie, yMEHUE NMPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTHYECKUE
MOCJIEJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIATh UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, JKOJOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHIO B TNPAKTUYECKOW  JeATEIBHOCTU
AKOJIOTUYECKOM HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOIIECTBEHHOM MPAaKTHKK, OCHOBAHHOTO Ha AHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIBTYpPhl KaK CpE/ICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CrnenuPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GopMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
IIPEICTABIICHNS 00 OKpPYXaloLIEM MUPE KaK O €IUHCTBE IPHUPOABI, YEIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MpodiieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUN:
o0ecrniedyeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pPecypcHble MPOOJIEMbl pPa3BUTUA
YeJI0OBeUeCTBA, MMOMCKa MyTel BBIXOJa U3 II00ATbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecreyeHuss Tmepexoda K YCTOWYMBOMY pPa3BUTHUIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIApPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYEHUH OHOJIOTMYECKUX 3HAHUU B LEJAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOy4YarollUXcCs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaX, CIIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JenaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIMNXCS TAHHBIX C LEJbI0 TTOJIYYEHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh MHANBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTHBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM 1O OHOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSIMH.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBbIE JUIS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECIUPHUKY
METOJOB TIO3HAHMS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SIBJICHHUE, MPOIecC, CUCTEMa, HAy4YHBbIH (akT, TPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAOJIOACHUE, H3MEpPCHHE,
OKCTIICPUMEHT U JIPYTHX), YHUBEpCaJIbHbIE ydeOHbIe JeHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (yHKIIMOHAIBHOM T'PAMOTHOCTH U COIMAIBHOW KOMIIETCHITUU
o0ydJaromuxcs, CHOCOOHOCTh OOYyYaloIMXCS HCIOIb30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHUE 3HAHUS W  YHHUBEPCAJbHBIC
y4eOHbIEe TIeUCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHKE.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS TMPOrpaMMbl CPEHETO OO0IIEero
00pa3oBaHUs JTOHKHBI OTPaXkKaTh:

OBjaleHHe  YHMBEPCAJIbLHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
NefCTBUAMM:

1) 6a30BBI€E JTJOrHUecKHe JeHCTBHS:



CaMOCTOSITeIbHO  (GOPMYIUPOBATH W AKTyallU3UpOBaTh  MpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUMN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHHMs, Kiaccuukaiuu, o000IIEHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpEeNeNATh e ACATEILHOCTH, 3ajlaBasi MmapaMeTpbl M KPUTEPUH HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEILHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

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

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PacCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIi  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMM PA3HOTO POJia, BBISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbl B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3yIBTATOB LIEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIIbHOCTH;

KOOPJIMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHSIX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIea0BaTEeIbCKHE JeHCTBHUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOMN
JESITENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TFOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHbBIE BUbI JIESITEIBHOCTH IO MOJIYYEHHIO HOBOTO
3HAHMSI, €r0 MHTEePIPETAINH, MPeoOpa30BaHUI0O M MPUMEHEHUIO B YYCOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dopMupoBaTF  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

CTaBUTh U (POpMYIUpOBaTh COOCTBEHHBbIE 3aJauyd B 00pa30BaTEIbHOMN
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUIUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PCIICHHWs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IICJICHANPABICHHBIN TOMCK MEPEHOCa CPEACTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIONHE aIbTCPHATUBHBIC PCIIICHHMS.

3) paboTa ¢ unopmaunmeii:

OPUEHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMaIuu (TEKCTe
y4eOHOro 1MOocoOMs, HAy4YHO-TIOMYJISIPHOW  JuTepaTrype, OMOIOTHYECKUX
CJIOBapsIX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BUIOB W (OpPM TpeACTaBICHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3alIPOCHI ¥ PUMEHSThH PAa3IMYHBIC METOJIBI IPU TIOUCKE U
orbope Ouonornyeckor uWHGOPMAIMKM, HEOOXOAUMOW JJIi BBIIOJHEHUS
y4eOHBIX 3a]1a4;

NpUOOpETaTh OIBIT UCIOIB30BAaHUS HH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIIOJH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIBHYIO (OpPMY TpPEICTaBICHUS
Oouonornyeckoit wuHbopMaruu (cXeMmbl, TpauKd, gUArPaMMBbl, TaOJHUIIbI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA MpU paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPY, HOMEHKIIATYPY,
MCIIOJIb30BaTh W TPEOOpPa3OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMHM  pACMO3HABAHWS W  3aIlUTBl  WHQPOPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o01enme:



OCYIICCTBIISITh KOMMYHHKAallUd BO BceX cdepax KHU3HH, aKTHBHO
y4acTBOBAaTh B JWAJOTe WM JUCKYCCHU IO CYIIECTBY OOCYKIA€MOH TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTH
MO3UIIUH APYTUX YIaCTHUKOB JIHAJIOTA WU JTUCKYCCHH ),

pacmo3HaBaTh HEBepOaJbHBIE CpPEJCTBAa OOIICHWS, TMOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYAIIUMH,
YMETh CMATYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIIECHUS M B3aUMOCHCTBUS, TOHUMATh
HaAMEPEHHUS JPYTHX JIOACH, TPOSBISATH YBAXKUTCIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIMpoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eSITeIbHOCTh:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW M
WHAVUBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTD IPUMEHCHUS IPYIIOBBIX dbopm
B3aWMOJICUCTBHUS NIPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHA KOJUICKTHBA,

NPUHAMATh IIETM  COBMECTHOHW JIEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH NIEHCTBUS MO €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KAueCTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHUKAa KOMAHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OIICHWBATh HJCH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE TMOBEJCHHE B Pa3IUYHBIX
CUTYaIUSX, TPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

OBiajleHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranuszanms:

MCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABICHHUS MPOOJIEM U WX
pEIICHHS B )KU3HEHHBIX U YUCOHBIX CUTYaITUsX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHWNA IEJEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOIICHUIO K )KUBOUW MIPUPOJIE,
CBOEMY 3/I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESTENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUJIAaH pEIHIeHUs NOpoOJieMbl €  Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacMpATb paMKH  y4yeOHOro TNpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO HIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOM 00pa3oBaTENbHBIA U
KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJIeTh HaBbIKAMU [I03HABATEIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIACMBIX JCHUCTBUA U MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS I10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYIUX IIPU aHAJIU3€ PpPE3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTue cedsi M APYrux:

NpUHUMATh ceOs, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ PpPE3yJbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro 4eJoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUuUecKkne Juisi y4eOHOTO TpeaMeTra
«buonorus» HaydHble 3HAHUSI, YMEHHUS U CIIOCOOBI JEHCTBHI MO OCBOCHHMIO,
UHTEpIpETAlMd W TpeoOpa3oBaHUI0 3HAHUWM, BUJBI JIESTEIBHOCTH IO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUUA B Pa3IUYHBIX YYEOHBIX
CUTyallusiX, a TaKXe B pEalbHBbIX >XU3HCHHBIX CHUTYaIlUSX, CBS3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS YueOHOTO nipeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

chOpMUPOBAHHOCTh 3HAHMM O MeCT€ M pPOJU OUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAIE
POCCUUCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JIJIsi pelIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHHUE PACKPBIBATH COJIEp>KaHUE OMOJIOTHYECKUX TEPMHUHOB M MOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3M (0OMEH BEIIEeCTB U MPEBPAIICHHE
SHEpPruu), TroMeocTa3 (CaMOperysslusi), YpOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOU3BECHUE (penpoayKItus), HACJIEICTBEHHOCTD,
U3MEHYUBOCTh, POCT U PA3BUTHUE;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJbHasi JOTMa MOJEKYyJIsIpHON Ouonoruu), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us
POUCXOXKACHUS KyJIbTypHbIX pacteHudd H. . Bapwiiopa), omnpenensTsh
TPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOIaMHU HAYYHOTO MO3HAaHUS B OMOJIOTHH: HAOJI0IeHHE
Y ONMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHU, OPraHU3aLNs U TPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXYy HCCIEAYEeMBbIMU BEIWYMHAMU, OOBSICHEHHE MOTYyYEHHBIX
pPE3yIABTAaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JyKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHA BEIICCTB M MPEBPAIICHUS YHEPTUU B KJIETKE, (DOTOCHHTE3A,
IJTACTHYECKOTO M JIHEPreTHYECKOro OOMeHa, XeMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHS, WHIMBUAYAJIbHOIO PpPa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TIOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS OUOJIOTUIECKUX
MIPOLECCOB U SIBJICHHUM, ISl IPUHATHS MIPAKTUYECKUX PELICHUN B OBCEIHEBHOM
KU3HA C TENbI0 OOecrieueHnss O€30MacCHOCTH CBOETO 3/I0POBBbS U 370POBBS
OKPYXKAIOUIUX JIIOJIel, COOJIIOJEHUsI HOPM TIpPaMOTHOTO TOBEJEHUS B
OKpY’Karolen NpupoaHoi cpene, NOHUMaHWe HEOOXOIMMOCTH UCIOIb30BaHUs



JOCTUKEHUN COBPEMEHHOW OMOJOTMM M OMOTEXHOJIOTMH JJi1 paluOHAIBHOIO
PUPOIOTIONH30BAHHS;

yMEHHE pemaTh JJIEMEHTApHBbIE TEHETHYECKHE 3aJadydl Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACJIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUS I MPEACKa3aHUs HAClIeIOBaHMs MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO COJCPIKAHMS, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHUKOB (CpeICTBAa MaccoBOW HH(MOpManud, HAYIHO-
HOMYJIIPHBIE MaTepUaibl), STUYSCKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHUCHMEHHBIE W YCTHBIC COOOIICHHS,
0000mmass OMOJIOTHYECKYI0 HMH(POPMAIIMI0 W3 HECKOJbKUX HCTOYHHUKOB,
TPaMOTHO HCIIOTh30BaTh MOHSATHIHBIN anmapaTt OHOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusi» ¢ 11
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJid OUOJIOTHM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
pPOCCUHCKMX ® 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(bYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpP)KaHWE OMOJOTHYECKUX TEPMHUHOB U TIOHSTHIA:
BUJ, TOMYJAIMs, TEHO(POHM, DBOJIONUUS, ABIXKYIIHE CHIbl ((HaKTOPHI)
ABOJTIOIINH, MIPUCITOCOOJICHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
9KOJIOTHYeCcKUe (PaKTOPbI, FKOCUCTEMA, TTPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI,
IIETIH IMATAHUS, YKOJOTHYECKas MupaMuaa, OnoreoreHos, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpUH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBICHUN U
myTei sBomonmu A. H. CeseprioBa, yuenus o 6uochepe B. 1. BepHanckoro),
OTIpEeIENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOI'O MTO3HAHUS B OMOJIOTHN: HAOII0IEHUE
U OIMCAHUE JKMUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHn3allvs U IPOBEIACHHE
OMOJIOrMYECKOTO  DKCHEPUMEHTAa, BBIJBWKEHHE  THIOTE3bl,  BBIABICHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMBbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIE MPU3HAKU CTPOCHUS OMOIOTHYCCKUX
OOBEKTOB: BWJIOB, MOMYJSAIUNA, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIeHO30B U HKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB, JEUCTBHS DSKOJOTHYECKHUX (HaKTOPOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W TIOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIECTB U OMOTeOXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMECHSThH TTOJYYCHHBIC 3HAHUS IS O0OBICHEHUS OUOJIOT MICCKUX
IIPOIIECCOB U SBJICHUM, JUTSI IPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHCBHOU
KU3HU C LEeibi0 oOecriedeHnss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBSJACHHS B
OKpYXKarollel MPUPOIHON cpejie, MOHMMaHUuEe HEOOXOIUMOCTH HCIOIb30BaHHUS
JTOCTHKEHU I COBPEMCHHOM owosoruu TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

yMEHHE pelaTh >JEMEHTapHbIe OWOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITIePEHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

YMEHHE BBITIOJHATH JTaOOPAaTOPHBIE U MPAKTHYECKHE paOOThI, COOIIONATH
npaBuia Ipu pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMAITUIO
OHMOJIOTMUYECKOTO COJICPKAHWsI, BKIIOUYAIONIYI0 TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HWCTOYHHKOB (CpeICTBAa MaccoBOW HH(MOpMANWW, HAYIHO-
NOMYJIIPHBIE ~ MaTepUalbl), pacCMaTpUBaTh TJOOAIbHBIE JKOJIOTHYCCKHE
po0JIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

yMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO HMCIIOJIH30BaTh MOHATUHHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 JKuBple crcTeMBl M MX OpraHu3anus 1
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 MMHYECKHI COCTaB H CTPOCHUE KIETKH 8 hitps://m.edsoo.ru/ 7416292
bu6moreka [IOK
4 XK 6 1
MBHEACATEILHOCTE KICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 1 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bu6 K
8 Pe3epBHOE BpeMst 1 noamorexa O
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOT'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 0.5 bubnuoreka [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK aroras cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 1 bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 )5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThl
pecypcbl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA KUBOM
npupoasl. [IpakTuueckas pabora
b K
2 Neo 1 «Mcnionp30Banne pa3iMIHbIX 1 0.5 nommorexa O
https://m.edsoo.ru/863e6122
METOJIOB IIPHU U3yYEHUU
OMOJIOTMYECKUX O0BEKTOB
3 buonornueckue cucTeMsl, | bubnuorexa [JOK
MPOLECCHI U UX U3YUEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KICTKH. | bubnuoreka [JOK
Bopa u muHepanbHbie cou https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue 6ei1KoB 1 bubmorexa OK
https://m.edsoo0.ru/863e6b72
depMeHThl — OUOJIOTUYECKHE
karanu3atopsl. JlabopartopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubnuorexa [IOK

KaTaJUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTallasbl)»

https://m.edsoo0.ru/863e6b72




bubnuoreka [IOK

«Ha6J’IIO,[[eHI/IC MHUTO3a B KJICTKax
KOHYHMKA KOPCIIIKa JIYKa Ha
TOTOBBIX MUKpOIIpCIIapaTax»

7 Yraeropl. JIunuasl
https://m.edsoo0.ru/863e6870
8 Hyxneunosbie kucnotsl. AT® bubmmorexa [OK
https://m.edsoo.ru/863e6d5c
9 Hcropus u METOIbI U3y4YEHUS bubnuorexa [JOK
KyeTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xuBas
cucrema
Crpoenne syKapruOoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TFOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEY
bu6moreka [IOK
12 OOMeH BelecTB Uik METab0IU3M hitps://m.edsoo.rw/863¢766¢
13 ®doToCUHTE3. XEMOCHUHTE3 bubmmorexa [TOK
https://m.edsoo.ru/863e7c98
14 DHepreTudeckuii o0OMeH bubmorexa HOK
https://m.edsoo.ru/863¢e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
s Jlaboparopnas pabota Ne 3 0.5 bubnunoreka [JOK

https://m.edsoo.ru/863e7dc4




Buocunres Oenka. Peakuus

bubnuoreka [IOK

16
MaTPUYHOT'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — OuocuHTe3 ONIKa bubmorexa HOK
https://m.edsoo.ru/863e796e
13 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCBI https://m.edsoo.ru/863e7540
o bubmmoreka [{OK
OPMBI Pa3MHOXKEHUS
19 OPFAHIEMOB https://m.edso0.ru/863e81b6
P https://m.edsoo.ru/863e831e
20 Meiios bu6moreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
)1 OmnonotBopenue. JlabopaTtoprast 0.5 bubnuoreka [IOK
pabora Ne 4 «3yuenue CTpoeHus ' https://m.eds00.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
” NuauBunyanbHOE pa3BUTHE bubnuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
a bubmuoreka [JOK
23 HACJIEACTBEHHOCTU U
https://m.edso0.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEAOBaHUS
bubmuoreka [JOK
24 MPU3HAKOB. MOHOTHOpHIHOE
https://m.edso0.ru/863e8878
CKpEIIMBaHUE
)5 JluruOpuiHoe CKpeliuBaHue. bubmuoreka [JOK

3aK0H HE3aBHUCHUMOTO

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




HacCJICAOBaHUs ITPU3HAKOB

CreIieHHOE HacaeI0BaHUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yuenue pe3ynbTaToB

26 MOHOTHOPHUIHOTO U 0.5 bubmorexa HOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y
JpO30( Il HAa TOTOBBIX
MHUKpOIIpenaparax»

7 T'enetruka noma. Hacienosanue bu6moreka [IOK
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
M3MeHYNBOCT®.

Henacneacreennas
M3MEHYUBOCTh. JlabopaTtopHas

)3 pabota Ne 6. 3yuenue 0.5 bubnuoreka [IOK
MO (UKAITHOHHO M https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psa U
BapHallMOHHOW KPUBON»

HacnencrBenHast ©3MEHYHUBOCTb.

29 JlaGopaTopHas padota Ne 7. 0.5 bubnuorexa [JOK
«AHanu3 MyTauui y Apo30¢uisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIIapaTax»

30 I'eneTuka yenoBeka bubmmotera [JOK

https://m.edsoo0.ru/863e8d78
PesepBHriit ypok. O6001IEHHE 10
31 TeMe «HacaencTBeHHOCTh U

HU3MCHYUBOCTL OPraHu3MOB»




bubnuoreka [IOK

32 Cenexuis KAk HayKa H nporece ! https://m.edsoo.ru/863e9214
3 MeTo bl M TOCTUXKEHUS CEJICKIIUU | bu6mmoreka [IOK
pacTeHUH U KHUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib | bubnuoteka [JOK
IIPOU3BOJACTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi = oOpa3zoBaTeibHbIE
padoThI padoTsbI
pecypcsl
" bubnuorexa [JOK
1 DBOJIIOLUS U METObI €€ U3yUEHUSI 1
https://m.edsoo.ru/863ea20e
) Ucropus pazsutus 1 bubnuoreka [IOK
MIpe/ICTaBICHUI 00 IBOTIONH https://m.eds00.ru/863¢9570
3 MUKpO3BOTIOLMS 1 bubmorexa LOK
https://m.edsoo.ru/863e9cle
[Tomymsiust kKak seMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIeCKOMY KPUTEPUIO)»
5 JIBKyImue cuitbl (3JIeMEHTapHBIC | bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrecTBennslit 0TOOD 1 €10 1 bubnuorexa [JOK
dbopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONUN:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB
7 U BU1000pazoBaHHUE. | 0.5 bubnuoreka [IOK

JlaGopaTopnas pabora Ne 2
«Onucanue NpucnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO

https://m.edsoo.ru/863e9fde




Xapakrepa»

Hamnpasnenus u nyru

bu6mmoreka [{OK

ajJalrTaluy 4CJI0BCKa

8 MAaKpO3BOIIOIUA https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONINAN
10 Wctopus xu3Hu Ha 3emiie U
METO/IbI €€ N3yUCHUS
1 ['unoTe3sl MPOUCX0XKACHUS KU3HU bubmmoreka [{OK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazpuTne xu3Hu Ha 3emMire 1Mo bu6moreka [IOK
dpaM U Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTENHHOTO U )KUBOTHOTO
13 mupa. [Ipaktruueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuorexa [JOK
OPraHu4YecKoro MUpa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubnuoreka [JOK
(anTpOIIOTCHE3) https://m.edsoo.ru/863eac2¢
16 JiBuxkymue cuibl ((haKkTopsl) bubnunoreka [JOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
7 OcHOBHBIE CTa/IUU IBOJIOLUU
YeJloBeKa
13 Yenoseueckue pacsl U IPUPOJHBIE bubnuoreka [IOK

https://m.edsoo.ru/863eaea?




PesepBHeiit ypok. O600IICHHE 10

19 Teme «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU HA 3emiie)»
20 DKoJIoTus Kak HayKa
o1 Cpenpl oOuTaHus U bubnuorexa [JOK
IKOJIOTUYECKHUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuoTtuyeckue (HakTopsl.
Jlaboparopnas padota Ne 3.
«Mopdonornueckne 0COOEHHOCTH
. bubnuotexa [JOK
22 pacTeHuii U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusny. JlabopaTtopHas pabora
No 4. «Bnusgnue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubnuoreka [JOK
23 buotnueckue dakTops 1
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
nonymsituu. [Ipaktuueckast
24 pabota Ne 2 «IToacuér mmoTHOCTH 0.5
MOMYJISIIUI pa3HbIX BUJOB
pacTeHui»
)5 CooOmiecTBa OpraHu3MOB — bubnunoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnunoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNu
bu6mmoreka [JOK
27 9KOCHUCTEMBI. JKOJIOTUUECKHE

nupamuibl. CBOMCTBA SKOCUCTEM.

https://m.edsoo.ru/863eb5fa




Cyxkueccus

28 [IpupoaHbIE S3KOCUCTEMBI 1

29 AHTPOIIOTr€HHBIE YKOCUCTEMBI 1

30 buocdepa — rimodanbHas | bubmmoreka LIOK
IKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuorexa [JOK
orocdepol https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emiun 1

13 CocytiecTBoBaHNE TPUPOIBI U : bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O600meHne

34 TeMmbl «CooO1iecTsa 1 1
9KOJIOTMYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJU OMOJOTUU B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTUHBI MHpPAa M HAYYHOTO
MHPOBO33PEHHUS; O BKJIAJE€ POCCUMCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (YHKIIMOHAJIBHOM TIpaMOTHOCTH

YCJIOBCKA I PCIICHHUA JKU3HCHHBIX 3a/1a4d

YMeHHne pacKkpbiBaTh COJACpPKAHWE OWOJOTHYECKUX TEPMHHOB H
TOHSATHMN: KU3HB, KJIETKA, OPTaHU3M; MeTa00I13M (0OMEH BEIIECTB
Y TIPEBPAIEHHE YPHEPTHH ), TOMEOCTa3 (CaMOPETYIISIHs), YPOBHEBAs
OpraHu3anus AKHUBBIX CHUCTEM, CaMOBOCIIPOU3BE/ICHNE
(penponykumsi), HACJIEICTBEHHOCTh, HW3MEHYHBOCTh, PpOCT |

pa3BuTHE

YMeHne  u3naratb  OHOJIOTHYECKHE  Teopuu  (KJIETOuHas,
XpOMOCOMHas1, MyTarimoHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.M. BaBumoBa) u yueHus (0 IEHTpax MHOTOOOpazus U
MPOUCXOXKACHHUST  KyJIbTypHbIX pacteHudd H.M.  BaBwmiosa),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaACTh MCETOJaMM HAYYHOI'O IIO3HAHHSA B ouosoruu
(Ha6J’IIOI[eHI/Ie U OIIMCAaHHUC KUBLIX CHUCTCM, IIPOLCCCOB U ﬂBHCHHﬁ;
OopraHus3anvsa W IIPOBCIACHUC OHOJIOrUYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHC TUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTH MCXKOY
HCCIICAYECMBbIMHU BCINYMHaMH, 00BsICHEHHE IMNOJTYYCHHBIX
pPE3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n
3dKOHOB; YMCHHC JCJIaTb BbBIBOAbI HAa OCHOBAHHU IIOJTYUCHHBIX

pE3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATH CYHICCTBCHHBIC TIPU3HAKNW BUPYCOB, KIICTOK
IMPOKapuoT H JOYKApUOT, OAHOKIICTOYHBIX W MHOTOKJICTOYHBIX
OpraHnu3MOB; 0COOCHHOCTHU mpoucccoB oOMeHa BCIICCTB H

OpeBpaliCHUusd SHCPTUU B KIICTKE, (I)OTOCI/IHTGSa, IaCTHYCCKOIO U




SHEPreTUYEeCKOr0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OHHOI[OTBOpeHI/IH, pa3MHO)KeHI/I$I, I/IHI[I/IBI/II[yaJILHOFO paSBI/ITI/IH

opraHu3Ma (OHTOI'€HE3)

YMeHue [pUMEHATh TNOJY4YEHHbIE 3HAHMUS ISl OOBSICHEHMS
OMOJIOTMYECKUX  IPOLIECCOB U SIBJICHUN, JJI1  TNPUHATUSA
IPAaKTUYECKUX PEIICHWH B IOBCEAHEBHOM JKM3HH B LEIAX
obecrieyeHnss 0E30MAaCHOCTH CBOETO 3JI0POBbSI M 3II0POBBS
OKPYKAIOIKX JIF0/Ied, COOII0OAEHNSI HOPM IPaMOTHOTO TOBEJCHUS B
OKpYXaroled MpPUPOJHOU cpeae; TMOHUMaHHEe HEOoOXO0IUMOCTH
WCIIOJIb30BAHUS  JIOCTW)KEHUH  COBpEMEHHOM  Ouonorun

OMOTEXHOJIOTHH JUIsl pallMOHATIBHOTO MPUPOI0TIOIb30BaAHUS

YMeHue pemath dJIeMEHTapHbIE TE€HETUYECKUE 3a7aud Ha MOHO- H
JTUTHOPUTHOE CKpEIIUBaHUE, CIIEIJIECHHOE  HacleJ0BaHuE;
COCTaBJSATh  CXEMBl ~ MOHOTHOPHMJIHOTO  CKpEUIWBAaHHS  JUIS

IpeACKasaHusA HACJICAOBAHUA ITPU3HAKOB Y OPraHUu3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U TMpaKTUYecKHe paboThl,
cobOmoaTh TpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHHEM

YMeHue  KpUTHYECKH  OLIGHMBAaTh U HHTEPHPETUPOBATH
HHPOpMAIIUIO  OMOJIOTHYECKOTO  COJCPKAHUS, BKIIOYAIOIIYIO
TICeBJIOHAYYHbIE 3HAHUS U3 Pa3IU4HbBIX ucTOYHMKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuabl); ATHYECKUE aCIIeKThI
COBPEMEHHBIX  HCCIEAOBaHMW B  OHOJOTUH,  MEIUIIMHE,

OMOTEXHOIOT MU

10

YMeHue co3naBaTth COOCTBEHHBIC IHMChMEHHBICE U YCTHBIC
coobmieHus, o0000mas  OHONOTHYecKyl0  HHPOpMALUI0 U3
HECKOJIBKUX HCTOYHHKOB, I'DAMOTHO HCIOJIb30BaTh MOHATHHHBIN

alrapar OouoJIoruu

11 KIJACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

C(i)OpMI/IpOBaHHOCTB 3HaHUM O MECTE U poiin OHOJIOTUH B CHUCTEME

HAaydYHOTO 3HaHHA CCTCCTBCHHBIX HAYK, B (bOpMI/IpOBaHI/II/I




COBPEMEHHOM €CTECTBEHHO-HAY4YHOI KapTHHBI MHUpa U HAy4YHOTO
MHUPOBO33PEHHUS; O BKIAJAE POCCHICKHX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJIOTHH; (YHKIMOHAIBHOW I'PAaMOTHOCTH

YCJIOBCKA IJId PCIICHHUA JKU3HCHHBIX 3aJia4

YMeHHne pacKpblBaTh COJACpPXKAHUE OMOJIOTMYECKHMX TEPMUHOB M
NOHSATHI: BUJI, TOMYJISIINS, TeHO(POH]I, SBOJIIOIUS, TBMKYILIUE CHIIBI
(dakTOophl)  DBOJIONHH,  MPUCIOCOOJIECHHOCTH  OPTraHU3MOB,
BUJI000pa30BaHKUE,  HSKOJIOTMYECKHE  (PaKTOphl,  JKOCUCTEMA,
MPOIYIEHTBI,  KOHCYMEHTBI,  pPEAYIECHThI, [eNu  MUTaHu,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOrHYECKHE TEOPUH (IBOJIIOLMOHHAS TEOPHUS
Y. JapBuHa, CHHTETHYECKass TEOpUsI HBOJIIOLIMHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoasimieBoro  cxoiactBa K.M.  bopa,
YepeIOBAaHMS TIJIABHBIX HAIlpaBJIeHUW M myTed sBosronuu A.H.
CeseprioBa, yueHnust o 6mochepe B.M. Bepuanackoro), onpenaensirs

T'paHUIbl UX MIPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMU HAy4YyHOTO TO3HAHWA B OuoJIOrHH
(HaOnrofeHne U ONMHCAaHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHUIA;
OpraHu3anusi W TMpoBeJeHHE OHOJIOTUYECKOTO HKCIEPUMEHTA,
BBIJIBIOKEHUE  THUIOTE3bl;  BBIABICHHE  3aBUCHUMOCTH  MEXAY
HCCIEeTyeMbIMU BEJTMYMHAMU, 00BsicHEHUE MOJTy4EHHBIX
pe3yNbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSATUH, TEOpUH H
3aKOHOB; YMEHHUE JejlaTh BBIBOJBI Ha OCHOBAHWUHU IOJTYYEHHBIX

pe3yinbTaToOB)

VYmenune BBIACIATD CYHICCTBCHHBIC IMPHU3HAKH CTPOCHUA
OHOJIOTHYECKUX OOBEKTOB: BHOB, nonynﬂunﬁ, IpoaAyLCHTOB,
KOHCYMCHTOB, PEAYLICHTOB, ouor COLICHO30B n OKOCHUCTEM,
0COOEHHOCTHU IIpoueccoB HaCHeHCTBeHHOﬁ NU3MCHYHNBOCTH,
CCTCCTBCHHOI'O 0T6opa, BI/II[006pa3OBaHI/I$I, HpI/ICHOCO6J'IeHHOCTI/I
OPraHnu3smos, JIEUCTBUS SKOJOTMYECKUX (1)aKTOp0B Ha OpraHuU3MBblI,
IepeHoCa  BCIICCTB u INOTOKa JSHCPrun B OKOCHCTEMaAX,
AHTPOIIOTCHHBIX H3MEHEHHI B JKOCHCTEMAax CBOEM MCCTHOCTH,

KpYroBopoTa BCIIECTB U OMOreOXUMHYECKHUX IIUKJIOB B 61/100(1)epe

YMmenue INPUMCHATb IIOJYYCHHBIC 3HAHUSA  JIA OOBSICHEHUS
OMOJIOTHYECKUX mpoueccoB u HBHGHHﬁ, JJIA IIPUHATHSA

MPaKTUICCKUX peI_HeHI/Iﬁ B MOBCEIHEBHOM JKHM3HH B ILEIIX




obecrieyeHnss 0OE30MAaCHOCTH CBOETO 3JI0POBbSI M 3JI0POBBS
OKPY)KAIOIINX JIFO/ICH, COOIIOICHNSI HOPM TPaMOTHOTO TIOBE/ICHHS B
OKpYXalIleld MPUPOJHON Cpele; MOHMMAaHWE HEoOXO0IMMOCTH
HCIIOJIb30BaHUA IIOCTI/I)KCHI/Iﬁ COBpCMeHHOI;'I OuooTHN JIIs

palMOHAaJIbHOI'O NPUPOAOIIOJIB30BaAHUS

YMeHue pemarb  3J€MEHTapHble  OHOJIOTMYECKHE  3ajaud,
COCTaBJISITh CXEMBbI MEPEHOCA BEIECTB M SHEPTHUH B IKOCHUCTEMAX

(uenu nmuTaHuUsA)

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U MpakTUUYecKHe padoThl,
coOnroaaTh mpaBuia npu padboTe ¢ y4eOHbIM M JaOOPATOPHBIM

000pyTI0BaHHEM

YMeHHe  KpUTHYECKM  OLEHHMBATb W HUHTEPIPETUPOBATH
HHGOpMALMIO  OMOJIOTMYECKOTO  COAEP)KAaHUsS, BKIIIOYAIONIYIO
NICEBJIOHAYYHbIE 3HAHHUA W3 pa3IUMuHbIX HcTouHHKOB (CMU,
Hay4yHO-TIOMYJISIPHBIE MaTepualbl); paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MpOOJIeMbl COBPEMEHHOCTH, (OpPMUPOBATH IO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HUIINIO

10

YMeHue co3maBaTh COOCTBEHHBIC IMUCHBMEHHBIE U YCTHBIC
cooOmienus, o0000mas Ouojormdyeckyro  uHopManuo  u3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSTHHHBIN

amnmapaT OMoJoTun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupoze. Ponbp Ouonoruu B (GopmMHpOBaHUN

COBPEMEHHOM HaydHOU KapTHUHBI Mupa. CructeMa OMOJIOTHYEeCKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOW PUPOIbl (HAOIIOAEHNE, SKCIIEPUMEHT, ONKCaHuE,
U3MEpeHue, Kiaccu(ukanus, MOIECIUPOBaHME, CTaTUCTHYECKass 0oOpaboTka

JIAaHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucremsl (OMocHCTEMBI) Kak IpeaMeT uzyueHus: 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasne

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYISIPHO-TCHETHYECKUH, KICTOUHBIMH,

OpraHW3MEHHBIN, MTOMY/ISIIHOHHO-BUI0OBOM, SKOCUCTEMHBIN, OMOCHEPHBIHA

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHUE DIIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPOd3JeMeHThl. Bojma w MuHepanpHble BemiecTBa. {DYHKIMH BOJBI U

MHUHEPAJIBbHBIX BEIICCTB B KIICTKC. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

Benku. CoctaB U cTpocHHE OCJIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenumMble ¥ 3aMEHHMMBbIE AMHHOKHCIOTHL. AMMHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYPBI OCIKOBOM MOJICKYIIbI (TICpBHYHAS, BTOPUYHAS, TPCTHIHAS
Y YeTBEPTHYHAS CTPYKTYypa). XUMUYECKUE CBOWCTBA OeIKoB. bronoruueckue
GyHKIMH OENKOB.

depmeHThI — OroJlornueckne KaTanu3aTtopbl. CTpoeHue pepMeHTa: aKTUBHBIN
ueHTp, cyoctpatHas cneruduuHocts. Kodepmentsl. Butamunsl. OTnuyus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

33

VYraeBonpl: MOHOcaxapuabl  (TJIroKo3a, pubo3a U J1e30KCHpuO03a),
aMcaxapuibpl (caxaposa, JIakTo3a) M IoJMcaxapuibl (Kpaxmal, TJIMKOTEH,
LeIr0103a). bruonornyeckue GyHKIMKM YTiIeBOIOB.

Jlunuasl:  TpUDIMLEpHUIBl, crepounbl, dochomunuasl. ['uapodunabHo-

ruspooOHbie cBoiicTBa. buonoruueckue ¢ynkiuu aunuaoB. CpaBHeHHE




YrJjicBOo10B, OCJIKOB U JIMIIUIOB KaK HCTOYHHUKOB SHCPTHUU
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Hykneunnosbie xucnorsl: JHK wu PHK. Hyxneoruasr — MOHOMeEpBI
HYKJIEMHOBBIX KucioT. Ctpoenune u ¢ynkiun JIHK. Crpoenue n dyHkumm
PHK. AT®: cTtpoenue u pyHKIMH

3.5

Hwuronorus — Hayka o kierke. Knetounas teopusi. MeToapl H3ydeHUS KIETOK

3.6

Knerka xak nenoctHas xuBas cuctema. OOIMe Npu3Haky KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekyisl JIHK kak renermueckuil anmapatr, cucrema

cUHTe3a OeJIKa

3.7

Tunel kieTok: sykapuoTHUeckas U mpokapuotuueckas. OcoOEHHOCTH
CTpOEHHUSl MpOKApuOoTHYeCKON KieTku. Kierounas creHka OakTepHil.
Crpoenue sykapuoTHueckod KiaeTkH. OCHOBHBIE OTJIMYUS PACTUTENILHOM,

KUBOTHOM M IpHOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, WX
¢dbynakuuu. [lnasmarnueckas memOpaHna, €€ cBoiicTBa U GyHkmun. [{uTormazma
u e€ opranoupl. OTHOMEMOpPaHHBIE OPTaHOUIBI KIETKHU: YHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapar T'ombmxu, nmu3ocombl. [lomyaBTOHOMHBIE OpPTraHOWIBI
KJIETKH: MUTOXOHJPUH, Iu1acTUibl. [Iporcxoxienne MUTOXOHAPUI U TUTACTUL.
Buapr mnactua. HememOpaHHBIE OpraHOUABI KJIETKH: PHOOCOMBI, KJIETOYHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUI0B KIETKU. BritoueHus

3.9

SAnpo — perymsTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000JouKa,

KapuoIiuiasMa, XpOMaTHuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIIIECTB B KIICTKEC

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

4.1

OOMeH BemecTB, WM METa00IM3M. ACCUMUIIALINS (TUIACTUYECKU 0OMEH) 1
JTMCCUMWIALIUS (JHEPreTHYECKHA 0OMEH) — JIBE€ CTOPOHBI €IMHOTO IIpoIiecca
Metabonu3ma. Tumbl oOMeHa BEIIECTB: aBTOTPO(HBIA M TeTEPOTPOQHBIM.

Ponp GpepmenTOB B 0OMEHE BEUIECTB U MPEBPALCHUH SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeroBas u TemHOBas (a3pl  QorocuHre3a. Peakiuu
¢doTtocunTeza. DPdeKkTuBHOCTh (oToCcHMHTE3a. 3HadeHHe (OTOCUHTE3a I
*u3HU Ha 3emie. BrusHue ycrmoBuil cpeipl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €T0 MPOJAYKTUBHOCTU Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYoIIie O0akTepuu. 3HAUeHHEe XEMOCHHTE3a JUIs

JKA3HM Ha 3emiie

4.3

3HepreTI/I‘{eCKI/Iﬁ OOMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIJACICHHUC H

AKKYMYJIIMPOBAHUEC SHCPIruu B KIICTKE. OTaIbl OHEPTCTUYICCKOTO oOMeHa.




I'mukosns. bpoxenue u ero Buipl. KuciopoaHoe OKUCIEHUE, UIIU KIETOYHOE

npixanue. DPPeKTHBHOCTD IHEPTETUIECKOT0 0OMEHa

4.4

Peakium  marpuuHoro cuHTte3a. ['eHermueckas wunpopmarms wu JIHK.
Peanuzamus renernueckoii nHpopmanuu B KieTke. ['eHeTHYeCKuit Koa U ero
corictBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. Tpancmamms —
ouocunres Oenka. KogupoBanue amuHOkuCIOT. Ponbs pubocom B OnocuHTE3€

Oenka

4.5

Heknerounsie Gopmbl xku3Hu — Bupycsl. Mcropust oTkpsiTus Bupycos (J.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS M IKU3HENEATEIBHOCTH BHUPYCOB.
bakrepnodaru. bonesnun pacreHuii, KUBOTHBIX M YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHozeduumra uyenoBeka (BHUY) — Bo3Oyautens
CIT1/a. [TpodunakTuka pacnpoCTpaHEHH] BUPYCHBIX 3a00J1€BaHMIA

PasmHoOXeHne n HHIWBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Kierounsrii mmkn, WM SKM3HEHHBIM UK KIeTKW. MHTepdaza U MHUTO3.
[Ipoueccel, nporekaromue B uHTepdase. Perumkanus — peakiyus MaTpUIHOTO
cunre3a JJHK. Crtpoenue xpomocoM. XpoMOCOMHBIN HabOp — KapHOTHIL.
JIumiouIHBIE M TalUIOWJHBIA  XPOMOCOMHBIE HAOOpbl.  XPOMATHIBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHHMS U WHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue kinerkn — muto3. Ctagun mutosa. [Ipoueccsl, mpoucxoasuiye Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a
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(DOPMBI PAa3MHOKCHHUA OPTraHU3MOB! OecIiojioe U IMOJIOBOE. BI/II[BI 0ecIoJIoro
Pa3SMHOXCHUA: ACICHUC HAJABOC, IMOYKOBAHHUC OAHO- W MHOI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BCIrecTaTuBHOC Pa3MHOKECHHUCE. I/ICKYCCTBGHHOG

KIIOHUPOBAHUE OPraHU3MOB, €I'0 3HAUYCHUEC NJIA CCIICKIIUU

5.3

[TonoBoe pa3sMHOKEHHE, €r0 OTIIMYUS OT OECIIOJIOTO.
Meiio3. Craguu meiosza. IIporecchl, mpoucxondiine Ha CTaausx Meiosa.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaAUCHUE Meiio3a
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I'ameTorenes — mponecc 06p330BaHI/I$[ IMOJIOBBIX KIICTOK Yy JKUBOTHBIX.
IlonoBeie JKenEe3bl: CEMEHHUKM MU SUYHHUKH. O6p830BaHI/IC U Ppa3BUTUC
IIOJIOBBIX KIJICTOK — raMcT (cnepMaTo301/m, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U
OOI'CHC3. OcobeHHOCTH CTPOCHUA SIUIIEKIETOK | CIIEpMAaTO30U0B.

Onnopoteopenue. IlapreHorenes

5.5

NunuBuayanbHoe  pa3BuTHE (OHTOTEHE3). OMOpUOHATBHOE  pa3BHUTHE

(oMOpuorene3). Jrtanbl AMOPUOHAIBHOIO PA3BUTHS Yy IMO3BOHOYHBIX




KUBOTHBIX: JpOoOJIeHHe, TacTpyisiius, opraHorenes. I[loctamOproHabHOE
pazButue. TuIbBl NOCTAIMOPHUOHAIBHOTO pa3BUTHUA: TPAMOE, HENPSIMOe
(muunHOuYHOE). BrnmsiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHHS: CTPOEHHUE

CCMCHHU, CTaJUN PA3BUTHUA

HaCHeILCTBeHHOCTB U USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum reHetuku. lcropus pasBuUTHS TeHETHKH. Bxian
pPOCCUMCKMX M 3apyO€KHBIX YYEHBIX B pa3BUTUE TEHETUKH. MeTomabl
FeHeTUKH  (TUOpUII0JIOTUYECKUH,  LUTOT€HETUYECKUH,  MOJIEKYISIPHO-
reHeTuueckui). OCHOBHBIE = TIE€HETHYECKHE TMOHATHUS. [ 'eHeTHueckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMsI TIPU3HAKOB, YCTaHOBJIEHHBIE I'. Menaenem.
Monoru0OpuaHOe CKpenMBaHue. 3aKOH eIuHOooOpa3usi THOPHIOB IEPBOTO
nokojeHus. [IpaBwio MOMUHUPOBaHUS. 3aKOH pacCHISIJICHUS TPHU3HAKOB.
I'unoresa ynctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHHPOBAHUE.

JuruOpunHoe  ckpeuiuBaHue. 3aKOH  HE3aBHUCHMOIO  HacjelIOBaHUs
npu3HaKkoB. LlUToreHeTnyeckue OCHOBBI JUTHOPUTHOTO CKpEUIMBAHUS.
AHanu3upylolmiee — CKpemuBaHue.  Mcnonb3oBaHUME — aHAIM3UPYIOLIETO

CKpCHIMBAaHUA AJId OIPEACICHUA IT'CHOTHUIIA ocobu

6.3

CuerieHHOe  HacienoBaHue mpu3HakoB. PabGora T. Moprana mo
CIEIUICHHOMY HAacleJJOBaHUIO T'eHOB. HapyieHue creruieHusT TeHOB B
pe3ynbTaTe KpOCCHHTOBEpa. XPOMOCOMHAs TEOpUS HACJICICTBEHHOCTH.
['eneTnyeckue KapThI.

'eneTnka mona. XpoMOCOMHOE OMpeNeICHUE 1oJia. AYTOCOMBI M TTOJIOBBIC
XpOMOCOMBI. ['oMOraMeTHble U rereporaMeTHble opranu3mbl. HaciemoBanue

IIPU3HAKOB, CHCIINICHHLIX C ITOJIOM

6.4

H3menunBocTh. Buabl H3MEHYNBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHA.
Pones cpempl B HEHACHEICTBEHHOM W3MEHUMBOCTH. XapaKTEPUCTHKA
MOJIM(DUKAITMOHHOW W3MEHYMBOCTHU. BapualMoHHBIA Pl M BapuallMOHHAs
kpuBasi. Hopma peakuum npusHaka. KonudyecTBeHHblE W KauyeCTBEHHbBIE
mpu3HakKu U uUx Hopma peaknuu. CBoiicTBa  MOIAM(PHUKAITMOHHOMN

N3MCHYHUBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKas, H3MEHUYMBOCTH. KoMOWHATHBHAs
W3MEHUMBOCTh. Meio3 U TOJOBOM NpOIeCC — OCHOBA KOMOMHATHBHOM

N3MCHYMUBOCTH. MyTaI_[I/IOHHa}I N3MCHYHNBOCTED. K)'IaCCI/I(I)I/IKaI_II/ISI MYTaHHfIZ




TE€HHBIE XPOMOCOMHBIE, TI'€HOMHbIe. Yacrora ¥ INPUYUHBI MyTalUi.
MyrareHusle (GakTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACJIEICTBEHHOM

nsmenunBocty H.M. BaBuiosa

6.6

I'enetuka uenmoBeka. Kapumorun uyenoBexka. OCHOBHBIE METOJIbI TEHETHUKU
4eJI0BEeKa: TCHCAIOTHYCCKHIA, OJIM3HEIIOBBIH, UTOrCHETHYCCKHIA,
OMOXMMHYECKUN, MOJIEKYISIpHO-reHeTuuecKkuil. CoBpeMEHHOE OIpe/eeHHe
TE€HOTHIIA: TIOJIJHOTEHOMHOE CEKBEHHPOBaHUE, TCHOTUITUPOBAHUE, B TOM YHCIIC
¢ momotpio [1IP-ananu3a. HacinencTBenHbie 3a001eBaHUS YeI0BEKa: TEHHbBIS
O0one3Hu, OOJNIE3HM  C  HACIEACTBEHHOW  IMPEeApacroJioKEHHOCTbIO,
XpoMOcOoMHBIE Oosyie3Hn. CoMaThyeckue W TEeHEpaTUBHBIE MYTalluH.
[Ipunnumer 370poBOro 00pa3a >KU3HHM, TUATHOCTUKH, NPOPUIAKTUKH U
JICYEHUS T€HETHYECKUX OoJe3Heil. Menuko-reHeTuIecKoe
KOHCYJIbTHPOBaHHUE. 3HAUYEHNE MEIUIIMHCKON T€HETUKH B MPEAOTBPAICHUN U

JICUEHUH T€HETHYECKUX 3a00JIEBAHUI UeJIoBEKA

Cenexuust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka U IpoLecc. 3apOXkIACHUE CEeNEKIMH M JTOMECTHUKAIIHSL.
VYuyenne H.M. BaBunoBa o0 1eHTpax NPOUCXOXKIEHUS W MHOTo00pa3us
KYIbTYPHBIX pacTeHHuil. LIeHTpbhl MPOUCXOXKIAEHUS [TOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHBIC METOBI CeICKIIUU. MacCOBBI M MHAUBUAYATHHBIN OTOOPHI B
CEJIEKIIMU PACTeHUH U KUBOTHBIX. OlEHKa AKCcTephepa. BIM3KopoacTBEHHOE
ckpenuBanne — MHOpuAMHT. Uncras nuHusA. CKpenuBaHWE YUCTHIX JTMHHM.
I'etepo3uc, wmm ruOpugHas cwina. HepoacTBeHHOE CKpeliuBaHue —
ayropuauar. OtnanéHHas ruOpuam3anuss u e€ ycnexu. VICKycCTBEHHBIN
MYyTareHe3 W IOJYYCHHUE MOJUIIONIOB. JIOCTHKEHHS CENIeKIIMU pPaCTEeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorust kak oTpaciib NPOW3BOJACTBA. ['€HHas WHXKeHepus. DTarbl
co3ganust pekomOunantHoi JIHK u Tpancrennsix opranmsmoB. Kierounas
umxeHepusa. Kinetounsle KynbTypbl. MUKPOKIOHANBHOE PAa3MHOXKEHUE
pactenuii. KiioHMpoBaHHE BBICOKOTIPOAYKTUBHBIX CEIIbCKOXO3SHCTBEHHBIX
OpPraHU3MOB. DKOJIOTHUYECKHE U dTHYeckue npobiembl. [MO — reHeTnyecku

MO,[[I/I(I)I/II_[I/IpOBaHHBIe OpraHnu3MbI

11 KIIACC
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOJIIOIIMOHHAS OUOJIOTUSA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 9SBOMIONMHU. [la€OHTONOTHYECKHE:  TOCIEI0BATEIBHOCTh
II0ABJICHUA BHUJIOB B MMaJICOHTOJIOTUIECKOM JICTOIIUCH, TICPECXOJHBIC q)OpMBI.
buoreorpaduueckne: cxoacTtBo u paznuuue ¢GayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M Pa3IHuusi dMOPHOHOB pPa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/Ie: T'OMOJIOTUYHBIC,
AaHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHsI, aTaBU3MBbI. MOJ'IGKy.]'IprHO -
OMOXUMHYECKHE: CXOACTBO MEXAaHU3MOB HAaACJICACTBEHHOCTH MW OCHOBHBIX

MeTab0IMYECKUX MyTeH Yy BCeX OpraHu3MOB

1.2

OpomoroHHass teopus Y.  [lapBuna. IIpeamocbulku  BO3HHKHOBEHUS
JnapBUHM3MA. JIBIKYILME CHUJIBI 3BOJIIOLUUHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHME  IpU  OrPaHUYEHHOCTH  PECYPCOB,  HEOIpPENCIIEHHAS

M3MEHUYUBOCTb, 00phOa 3a CyIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus HBoyoruud (CTD) u OCHOBHBIE €€ TMOJIOXKEHUS.

MukposBomtorus. [Tomynsius kak eTuHUTIAa BHIA U YBOJIOIUH

1.4

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMHM BUIOB B MpUpoe. MyTanMOHHBINA
mpouecc 1 KOMOMHATUBHASA U3MEHUYUBOCTh. [lOMyIsIlIOHHBIE BOJIHBI U Ipeid
reHoB. Mzomsmus w wmurpamus. EcrecTBeHHBIM 0TOOP — HAmpaBiISIONIHI
(akrop 3Bororu. DOpMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobieHHOCTh OPraHU3MOB KakK pe3ylbTaT dBojtonuu. llpumepst
MPUCTIOCOOIECHUH Y Opranu3MoB. ApoMopho3bl U UANOAJANTALIUH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHoBHble  (HOPMBI

BI/II[OO6p2130BaHI/IHI reorpacbﬂquI(oe, OKOJIOTHYECKOC

1.5

MaKpOSBOJ'IIOHI/IH. cDO]C)MBI OBOJIFOLIN U q)HHeTquCKaH, JUBCPIrCHTHAA,

KOHBCPI'CHTHAsA, I1apajljICIIbHAA. H606paTI/IMOCTB 3BOJJIIOIIHUH

Bo3nukHoBenue u Pa3BUTHC JKXU3HU HA 3emie

2.1

JloHay4yHble MNPEICTaBICHUA O 3apOXKACHUM >KU3HU. HayyHele rumoressl
BO3HUKHOBEHHUS XKU3HM Ha 3emje: abuoreHe3 W MaHCHepMus. XUMHYecKas
IBOJIIONMS. OKCHEPUMEHTAJIbHOE MOJATBEPKIACHUE XUMHUYECKOH HBOJIIOLHH.
HauanbHble 3Tansl 6uonornyeckoit spomonuu. ['mnoreza PHK-mupa. [lepsbie

KICTKK W HUX OSBOJIIOIMA. (I)OpMI/IpOBaHI/IG OCHOBHBIX TPYIIII KHUBBIX




OPraHu3MoOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaM u nepuoaaM. Karapxeil. Apxeiickas u
npoTepo3oickas spbl. [lameo3oiickas spa U €€ mepuojibl: KeMOPUHCKHIA,
OPJAOBUKCKHM, CHUIYPUMCKHI, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, NEPMCKHUHU.
Me3so3oiickas 3pa U €€ MepHoibl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

KaiiHo3oiickass »pa W €€ MepuoAbl: MAJICOTrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM. XapaKTEPUCTUKA KIMMAaTa U TE€O0JOTMYECKUX IPOLECCOB.
OcHOBHBIE JTambl HSBOJIOUUM  PACTUTEIBHOTO M JKMBOTHOTO  MHpA.
Apomopdo3sl y pacTeHU U KUBOTHBIX. [losiBIeHNE, paclBET U BHIMHUPAHUE

TPYII KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak OTpaxeHue 3BoJitouuu. OCHOBHbIE

CUCTEMATUYCCKUC I'PYIIIIBI OPTraHN3MOB

2.4

DBOJIIOIHS YeJIoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHe MpeIcTaBIeHU O
MIPOUCXOXKACHUH YeloBeka. MeTopl M3ydeHHs aHTpororeHesa. CxojacTtsa u
pa3IuIHs YeJIOBEKa U )KMUBOTHBIX. CUCTEMATHUYECKOE ITOJIOKCHHE YSITOBEKA.

JIBmwxymue critbl ((hakTopsl) aHTpomnioreHesa. HaciencTBeHHasi N3MEHYHBOCTD
U eCcTeCTBeHHBIN 0TOOp. OOIIEeCTBEHHBII 00pa3 KU3HU, U3TOTOBJIICHUE OPY Ui

TpYAa, MBIIIJIEHUE, PEUb

2.5

OCHOBHBIE CTaIUH W BETBH IBOJIIOIIMU UYEJIOBEKA: aBCTPAIONMUTEKH, YemoBek
ymenbii, YemoBek mnpaMoxodsuiuid, YemoBek HeaHIepTalbCKui, YenoBek
pasyMHbIi. Haxoku nCKOITaeMbIX OCTAaHKOB, BpeMs CYIIIECTBOBAaHHUSI, 00IaCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 *KHU3HU, OPYAUS

2.6

UYenoBeueckre  packl. OcHOBHbIE  OOJbIIME  pachl:  €BPOIEOMIHAS
(eBpasmiickasi), Herpo-aBCTpajoujHas (9PKBaTOpHUAJbHAs), MOHTOJOUIHAS
(a3uaTcko-aMepuKaHcKkas). YepTbl NPUCIIOCOONIEHHOCTH MpeACcTaBUTENEH
YeNOBEYECKMX pac K YCJIOBHUSM CYIIECTBOBaHMs. ETUHCTBO 4eIOBEUECKUX

pac. Kputuka pacuzma

OpranusMebl 1 OKpyXkarolas cpeia

3.1

DKoJIoTus Kak Hayka. 3aJladyd M pa3felibl KOJOTMH. MeTobl SKOJIOTHYECKUX
ucciefoBaHuil.  Okoyiorudyeckoe  MHupoBoz3peHue.  Cpenpl  oOuUTaHMA
OpraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIIIHAs, IIOYBEHHA,

BHYTPHOPraHU3MEHHas

3.2

Okonornyeckue (¢aktopel. Knaccupukamus 5KOIOTHYECKHX (PAKTOPOB:




abuoTuyeckre, OMOTUYECKUE W AHTPOIOTEHHBIC. [leficTBHE 3KOIOTHYEeCKHX

(hakTOpOB Ha OPTAHU3MBI

33

AbuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Ipucniocobnennss OpraHU3MOB K JEHCTBHIO aOMOTHYECKHX (HAKTOPOB.

buosornueckue puTMsl

34

buotndeckue dakropbl. Buasl OHOTHUECKUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XMUIHUYECTBO, MApasUTU3M, MYTYyajJu3M, KOMMEHCAJIU3M (HaxXJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIU3M, HEWUTpaiu3M. 3HaueHHWe OMOTHYECKHX
B3aUMOJICHCTBUIl  JUIsl  CYIIECTBOBAHUS  OPraHM3MOB B IPUPOJHBIX

coo0IecTBax

3.5

DKOJIOTUYECKHE XaApPaAKTCPUCTHUKU  TTOIIYJIAIIHUH. OCHOBHBIE  TIOKAa3aTelIn
momyJauu: YUCJICHHOCTDh, IIJIOTHOCTH, POXKIAAEMOCTh, CMEPTHOCTL, ITPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJISLNN U €€ PEeTYISIIUs

COO6IHGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoieHo3. CTpyKkTypbsl OuOIIEHO3a: BHJIOBaf,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buapl-momuHanTel. CBs3U B

OnolLEeHO3€e

4.2

DKoJIOTHYECKHE CcHUCTeMbl (dKocucTembl). [loHsTHe 00 »dKocucTemMe u
onoreorieHo3e. DYHKIIMOHATIBHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOJYIICHTHI,
KOHCYMEHTBI, PpeAyIeHThl. KpyroBopoT BemeCTB M TOTOK DJHEPTUU B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOCHCTEMBI. [InIieBbie nenu
n cern. OCHOBHBIC TIOKa3aTeJd »HKOCHCTEMBI: OHWoMacca, MpPOIYKIIHS.
DKOJIOTUYECKHE TUPAMHUIBL: TIPOIYKIINHU, YUCICHHOCTH, OMoMacchl. CBoicTBa

OKOCHCTCM: YCTOI\/'I‘II/IBOCTB, caMoOperyJisinus, pa3BUTHC. CYKI_ICCCI/IH

4.3

[TpupoHBIE 3KOCHUCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMAa XBOWHOTO
WM ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe W XO3AMCTBEHHOE  3HAYEHHE  arpodKOCHCTEM W
ypOOIKOCUCTEM.

buopaszHooOpaszue kak ¢akTop ycroitumBocTH dKocucTteM. CoXpaHeHHe

OMOJIOTHYECKOTO pa3Hoo6pa3I/I;1 Ha 3emie

4.4

VYuenne B.U. Bepnainckoro o Ouocdepe. I'paHuiipl, coctaB U CTPyKTypa

6uocdepsl. Kuoe BemiectBo u ero pynkuuu. OcobeHHOCTH OHOChEphl Kak




rJ100abHOM 3KOCHUCTEMBI. J[MHAMHYECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE ITHKIBI JIEMEHTOB

(yrnepona, a3ota). 30HaIBHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseyecTBo B Onocdepe 3emian. AHTPOIIOTEHHbIE U3MEHEHHs B Onocdepe.
I'moGanbHbIE IKOJIOTUYECKHE TPOOIEMBI.
OcHOBa palMOHAJIBHOIO YOPABJIEHUS NPUPOJHBIMU pecypcamMu U HX

ucnoJib3oBanue. JloCTKeHNs: OO0 U OXpaHa MPUPOIbI




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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