[punoxeHne K OCHOBHOM
0011e00pa3oBaTENbHON MPOrpaMMe
CpeIHEero 00IIero oopa3oBaHus,
yTBEpKJIeHHOM mpukasom Ne 136-O

or 01.09.2026 r.

PABOYAS ITPOI'PAMMA

[IpeameT: Onosorus
(0a30BBIN YPOBEHb)

Kmaccrer: 10-11



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 PAa3BUTHA OOYYAIOIIMXCS CpPEACTBAMHU
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 00yJaronuXcsl.

B nporpaMmvme mno OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEeIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAHWM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JEATeIIbHOCTH/Y4eOHBIX MEUCTBUN 0O0YYaIOIMMXCS 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 NpOCMATpPUBAETCS HAMpaBICHHOCTh HA pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OPHUEHTAllMid  JIMYHOCTH,  DKOJIOTMUYECKOTO  MBIIUICHHUS,
MPEACTAaBICHUNA O 370pOBOM 00pasze KU3HU M OEpPeKHBIM OTHOIICHHUEM K
OKpyKaromier npupogHor cpeae. Iloatomy Hapsaay ¢ U3y4YCHUEM
0OIIEeOMOIOTUYECKUX TEOPU, a TAaK)Ke 3HAHUU O CTPOCHUHM >KUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B HUX TPOIECCOB B
mporpaMme 1o OWOJIOTHH YJeJICHO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWH B MIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MMPUKIIATHBIX 3371a4, B TOM YHUCJIE:
npoWIIaKTUKA ~ HACIEJACTBEHHBIX  3a00JIEBaHUW  YEJOBEKa,  MEIUKO-
TeHETHYECKOTO KOHCYJIBTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU



1enecoo0pa3Horo MOBEAEHUS B OKpYXKalolled MNpUpPOJHON cpeje, aHaiu3a
BIIUSHUS XO3SUCTBEHHOM JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM.  YCWICHHWE BHUMaHUS K  MOPUKIATHOU
HalpaBJIECHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS! YCIOBUM NJIsi PEIICHUsS] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 IIKOJILHOTO OMOJOTMYECKOTO O0pa3oBaHMs, KOTOpas IMpejrnoiaraet
dbopmupoBaHue y 00y4arOnIuXxcsi CIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0iero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSIET U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMM U SBOJIOLMH, CO3MAET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHuUs
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro obpasa
KU3HHU, DKOJIOTUYECKOTO MBIINUICHUS, IIEHHOCTHOTO OTHOIICHUS K JKHBOM
PUPO/IE U YEITOBEKY.

Bonpmoe  3HaveHwe ~ OmOJIOTHST  MMEET  TakXke  JUIS  PEIICHHS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oOmiero oOpa3oBaHus,
coruanu3anuy ooydvaronuxcs. M3yuenune Ouonoruu obOecnedmBaeT YCIOBUS
LTSI dbopmupoBaHus MHTEJUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX u
MH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOW  KYIbTYpbl, CIOCOOCTBYET
UHTETpanuu OMOJIOTMYECKUX 3HAHUHN C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMETOB, B YacTHOCTH, Gu3WKH, Xumuu U Teorpaduu. HazpaHHbIe
MOJIOKEHMSI O TpPEeJHA3HAUYCHUU ydeOHOro mpenMeTa «bHONOTHS» COCTaBUIU
OCHOBY JUIsl OTpPEJENICHHS MOAXOJ0B K OTOOPY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTABJICHHOTO B POrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameTa «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HUIMKA KYJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromuecs: JOJIKHbI OCBOMTH 3HAHUS M YMEHHS, 3HAUMMbIC JIs
dbopMupoBaHusi 0OIIEH KyJIbTYPhI, OMPECISAIONINE aJCKBATHOE IOBEICHUE
YeJI0BeKa B OKpY KaroIlel MpUPOIHON Cpesie, BOCTpeOOBaHHBIE B TTOBCETHEBHOM
KU3HU M MPAKTHICCKOU AesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHHI
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM  JJid
dbopMuUpOBaHUS TPEJACTABICHHHA O COBPEMCHHOW €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M IIEHHOCTHBIX OPHEHTAUUAX JHMYHOCTH, CIIOCOOCTBYIOIIUX
TYMaHHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CtpykTypupoBaHUE COJEpkKaHUs Y4eOHOTO MaTephayia B MporpaMme Io
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeaMeTra
«buonorus» BBIIEIEHBI CIEAYIOIINE COAEPKATEIbHbIC JIMHUM: «bHomorus kak
HayKka. MeTopl HaydHOro No3HaHus», «KileTka kak Ouojornyeckas cucteMa,
«OpranusMm Kak Ouosoruyeckas cucrema»n, «CucrtemMa U MHOrooOpasue
OPraHWYECKOTr0 MHpPa», «OBOJIOLUSA KUBOU NPUPOABD», «IKOCUCTEMBI U
MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yyebHoro npeamera «buornorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHUE OOYyYalolMMUCA 3HAHUSAMHU O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3alliyd >KUBBIX CHCTEM PAa3HOTO paHra U MNpUOOpeTeHHue YyMEHUi
UCIIOJIb30BaTh 3TH 3HAHUS JJIl TPAMOTHBIX JACHCTBUN B OTHOIIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS Pa3IUYHbIX )KU3HEHHBIX TPOOIIEM.

Hoctwxenue 1enu u3ydeHus: y4yeOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00ECIIEYMBAETCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE 00YYAIOUIUMUCA CUCTEMbI 3HAHUUA O OMOJIOTMYECKUX TEOPHUSX,
YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, MPaBWIAX, CIyXallUX
OCHOBOU 17151 POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHUpa, O METOJaxX Hay4dyHOro TIO3HAHUS, CTPOEHUH, MHOT000pa3uu U
OCOOEHHOCTSIX JKMBBIX CHCTEM DPAa3HOTO YpPOBHSI OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUAX B OMOJIOTUH;

dbopMupoBaHue y 00yJaroumxcsi MO3HABATENbHBIX, HHTEIUICKTYAIbHBIX U
TBOPUYECKHX CINOCOOHOCTEW B MpOIECCe aHalIM3a JIaHHBIX O MyTSIX Pa3BUTHA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MIEH U MOAXOJOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluy;

CTAaHOBIICHHE Y OOYyYaloImUXCs OOImel KyIbTyphl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATH H  OIICHUBATH  SBIICHUS
OKPYKaIOLIEro MHpa JKMBOM IPUPOABI HA OCHOBAaHMM 3HAHUM M OIIBITA,
MIOJIYYEHHBIX P U3yYEHUN OMOJIOTUN;

GopmMupoBaHue y O0O0y4alomMXCs YMEHHUHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOrMYECKUX 3HAHUU B NMPAKTUUYECKON AEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Ul U arpoOHOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM
NPUPOJIBI, HEOOXOAWMOCTH OEpeXHOro OTHOUIEHUS K HeH, coOioneHus
ATUYECKUX HOPM IPH MPOBEACHUH ONOJIOIrMUECKUX HCCIIEOBaHUII;

OCO3HAHHME LIEHHOCTU OMOJOTMYECKUX 3HAHMM ISl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYIBTYpPHI, 1711 (POPMHUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNA U YMEHUW B MOBCEIHEBHOW >KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH MO OTHOUIEHHIO K OKPY KAIOIIEH



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

B cucreme cpeanero oOmiero oOpa3oBaHMs ~y4eOHBIM MpeaMET
«buonorus», w3ydaemplii Ha 0a30BOM YpOBHE, SBISCTCS 00S3aTeIbHBIM
y4€OHBIM MPEMETOM.

Jns  w3ydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0 OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heznenio), B
11 KJ1acce — 34 Jaca (1 qac B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMH, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metonsl mO3HAHUSI SKUBOW TPUPOJBI (HAOIIOJEHUE, OSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiIaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbI TO3HAHUS JKUBOW TTPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYCHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YCHHS] OWOJIOTHH.
OTnnure )KUBBIX CUCTEM OT HEOPTraHUYECKOM PUPOIBI.

CpoiicTBa OmocucteM U HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbI, OpPraHU3MEHHBIMH,
MOIYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKU ),
OumochepHBIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TPH3HAKA JKU3HH», «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Moenb Mojekyiasl JTHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHE JIEMEHTHI: MAKPOAJIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIIMKM BOABl M MHUHEpaAJbHBIX BellecTB B KieTke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHune 0eaK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
HeszamennmMble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHHOKHCIIOTHBIM COCTaB.
VYpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U



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

®epmeHThl — Ouonornueckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust GepMEHTOB OT HEOPraHUUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) W ToOJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJuTo103a). buonornueckue GyHKIMU YTIE€BOAOB.

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

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuael — MoHOMEpBI
HyKJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimum
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 >kuBas cucreMa. OOIMe TNPU3HAKK KIIETOK:
3aMKHYyTasi HapyHas MmemOpana, mosiekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpoeHusl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KIIETOYHAsA CTEHKA, TITUKOKAJIUKC,
ux ¢yaknouu. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA U (PYHKIIHH.
Huromnnasma u e€ opranouasl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmku, nu3ocoMbl. [lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:
MUTOXOHAPHUH, TIaCTHABI. [IpoucxoxkaeHne MUTOXOHIPHUM W TuIacTHA. Buuasbl
wiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBINA IEHTD,
LEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOUAOB KIETKHU. BKiltoueHusl.

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

TpaHcOpT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

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



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npupojie», «PacnpeeneHne XMuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuipl u cxembl: «llepuoauyeckast TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOCHHE MOJIEKYIIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenue
Monekynsl AT®», «CrTpoeHue >yKapuOTHUECKOM KieTku», «CrpoeHune
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKHW», «CTpoeHue
MPOKAPUOTHYECKON  KIeTKu», «CTpoeHHe sapa KICTKW», «YTJIEBOJIbI»,
«JInmaaey.

O6GopynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHUI, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

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

JlaGoparopHast pabora Ne 2. «lM3ydeHue CTpoeHUsS KIETOK pPACTCHUH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM MeTab0IM3M. ACCUMUIATINSA (TUTACTUYECKUM OOMEH)
U JUCCUMWISIMS (PHEpreTHUYecKuii 0OMEeH) — JIB€ CTOPOHBI €MHOIO IMpoIlecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTadonIn3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIN U  TerepoTpodHbIA. Ponb
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunte3. CBetoBas W TemHOBas ¢as3pl (orocuHTe3a. Peakuun
doTocuaTe3a. DPdekTuBHOCTh (oTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emusie. BiusHue ycnoBuit cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuyeckuii 0OMeH B KieTke. PacuienyieHue BelecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxenne u ero Buabl. KUCIOpOJHOE OKUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OxkucnutenbHoOe dbochopunupoBanue. O¢ddexTuBHOCTDH
AHEPreTUYEeCKOro OOMeHa.

Peaknuu matpuyHoro cunte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTHYeCKUil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OuocunTe3 Oenka. Jrambl TpaHchanuu. KoaupoBanue amuHOKHUCIOT. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopus oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHui, >XKUBOTHBIX W 4YEJOBEKAa, BHI3HIBACMBIC
BUpycamu. Bupyc ummynoaedpunura yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakruxa
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsises.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonuszmy», «MUTOXOHIPUSY,
«HepreTuyeckuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTnueckuit
Kom», «Bupyce», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BHUpYyca
CIIN/da, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHnue: MOJICIN-aIIUINKalIu «Y nBoeHue JIHK u
TpaHCKpuUMIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHokeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii 1iuki1, Wi >KM3HEHHBIM UK KiIeTkd. MHTepdaza m MuUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunte3a JHK. Ctpoenne xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIummonaHBIM M TaIJIOWAHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PA3MHOXKEHUS W HWHAUBHUAYAJIBHOIO Pa3BUTHSA
OpPraHu3MOB.

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

[Iporpammupyemasi ruO€Nb KJIETKHA — aroITo3.

@opMBbI  pa3MHOXEHUS OpPraHU3MOB: Oe€cCIoiioe © TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JICJICHHE HAaJABOE, TIOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUIS1 CEJICKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTINYUS OT OECIIOJIOTO.

Meiio3. Cranuu meiosa. IIpoueccsl, npoucxonasiiye Ha CTaausIX Meio3a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3HA4YEHUE MEH03a.



'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHU U SMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIIETOK — raMeTt (CrepMaTo30u[, SUIEKIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTPOCHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y MO3BOHOYHBIX KMBOTHBIX:
npoOneHue, racTpyisiius, opraHorenes3. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (JIM4YrHOuYHOE). Brnusuue
Cpe/bl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pacteHnii. OHTOreHE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii mukiny, «Perukanus JJHK», «Mutos»,
«Meito3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatsl  «CriepMaTo30uabl
MJIEKONUTAOUIEro», <«SilekneTka wmiekonurawmmero», «Kapuokunes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENb-alIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEI.

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlaGoparopHast pa6ora Ne 3. «HaGmronmeHue MuTo3a B KJIETKaX KOHUMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHast pa6ota Ne 4. «M3ydeHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropuss pasButuss reHetuku. Poib
LIMATOJIOTUA U ASMOPHUOJIOTUU B CTAHOBJIEHMHM T'€HETUKH. BKiaa poccHilcKuX u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKA. METONbl  TeHETUKH
(TMOPUIONOTHYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN ).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpEeUIMBaHUM.

3aKOHOMEPHOCTH  HACJIEJIOBaHMSI  IPU3HAKOB, ycTaHOBJIEHHbie [
Mennenem. MoHOruOpuiHOE CKpellluBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



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

JurubpunHoe CcKpeluBaHuWe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl ONPEIeSICHHs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo
CLUCIUICHHOMY HAacCJIeJOBaHMI0 TeHOB. Hapyiienue cirenjeHuss T€HOB B
pe3yJsibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOpUS HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpeAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle M TreTeporaMmeTHbie OopraHu3Mmbl. HacienoBaHue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

HN3MeHYHUBOCTS. Bupr W3MEHYMBOCTH HEHACJIEICTBCHHAs u
HaclencTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapualmoHHBIN psg u
BapualMoHHas kpuBad. Hopma peaknuu npusHaka. KoiaumyecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYMBOCTH.

HacnencrBennas, wiM reHOTHIWYECKas, H3MEHIMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallMoOHHasi W3MEHYMBOCTh. Kiaccudukanus wmyTarui:
F€HHBbIE, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJOTHMYECKUX PSIOB B HACJICIACTBEHHOU
m3MmeHunBoctu H. 1. BaBuiosa.

BHesnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka denoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI T'€HETHKU
YEJI0BEKa: reHeaJorndeCcKum, OJIM3HEIIOBBIN, LIMTOT€HETUYCCKUH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-reHeTHdeckuil. COBPEMEHHOE OIpeeIeHNe
FEHOTHIIA: TTOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nmomompio IIIIP-ananmm3a. HaciencTtBeHnHble 3a0ojieBaHUs YeIOBEKa: I'CHHBIC
OoJe3Hu, O0JIE3HN ¢ HACIICICTBEHHOM MPEapacioioKeHHOCThIO, XPOMOCOMHEIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOMHIIAKTAKN 1 JICUCHUS
reHeTh4eckux OoJie3He. MeIuKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUCHUH TE€HETUYECKUX
3a00JIeBaHMI YCTOBEKA.

JdeMoHcTpanum:



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

Tabmumpt u  cxembl: «MOHOTMOpPUAHOE  CKpEIIUBAaHUE U  €r0
LIUTOT€HETUYECKAas: OCHOBA», «3aKOH PACHICIJICHHS M €ro LUTOreHETHYeCKas
OCHOBa», «3aKOH YHCTOTBI TramMer», «JurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne  OCHOBBI  JAUTHOPUIHOTO  CKpelIuBaHus», «Meios»,
«B3auMOIeNCTBUE QJUICIIBHBIX TI'€HOB», «l'€HEeTUYeCKHe KapThl paCTEHUH,
KUBOTHBIX M YeJIOBEKa», «l'€HETHKA MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBAaHUS,
CUEIUICHHOTO ¢ moJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukalmoHHas U3MeHUYUBOCThY, «HacnenoBanue pesyc-
daktopa», «I'eHeTuka rpymni KpoBu», «MyTalmoHHAsI K3BMEHYUBOCTHY.

O6opynoBanue: MoJenu-aniukanuu «MOHOTHOpUHOE CKpEIIMBAHUE,
«Henonnoe pomunHMpoBaHuey», «Jlurunbpuanoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpompemnapatr «/pozoduia» (Hopma, MyTanuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pab6ora Ne 6. «M3yueHue MoaAMPUKAITMOHHON
U3MEHYMBOCTH, TOCTPOECHHE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

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

[Ipaktnueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METOABI CENEKIUA. MacCOBBIM U MHAUBHIYaTbHbBINA OTOOPHI
B CEJICKIIUM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoacTBEeHHOE
ckpemmBanue — wWHOpuAWHT. Uncras nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'eTeposuc, unm rubpuanas cuia. HepoacTBeHHOE cKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamnzauus U e€ ycnexu. VCKyCCTBEHHBIA MyTareHes u
MOJy4YEHUE MOJHUIUIONAOB. [[OCTHKEHUS CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | €HHAs MHXKEHEpUs. DTambl
co3nanust pexkomOuHantHoM JIHK u Tpancrennsix opranu3mMoB. Kiertounas



nwxkeHepusa. KietouHele  KynbTypbl. MUKPOKIOHAIbHOE  Pa3MHOKEHHUE
pacrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. OJKOJOrM4yeckue u stuyeckue npodinemel. MO — renetudecku
MOJU(DUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmumpel U cxembl: kapta «lleHTpbl MPOUCXOXKACHUS W MHOT00O0pasus
KyJbTYpHBIX pacTteHui», «llopoasl gomMamiHMX JKUBOTHBIX», «Copta
KyJIbTYPHBIX pacTteHuit», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. ®. Usanosay, «Ilomumaonausy», «O0bEeKTH OMOTEXHOJIOTNNY, «KieTouHbIe
KyJbTYpbl U KIOHHUpOBaHue», «KOHCTpynpoBaHME€ U TEPEHOC T'EHOB,
XpOMOCOM).

O6GopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KyJbTYPHBIX COPTOB pacTeHuid, repdapuit «CenbCKOX03SMCTBEHHbBIE PACTEHU SI.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Okckypcusi « OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIMU PACTCHUN U
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO  CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCITIBITATEIbHBIM yYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAA OMOJIOT S,

[IpeanochUIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BONIONMH. [laneoHTOMOrMUECKUEe: MOCIEN0BATENIBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (Hrop MaTepukoB u
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHMU3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTEeH Yy BceX
OpraHU3MOB.

OpomonroHHas Tteopust Y. JlapBuHa. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIONMU BUJIOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeoIpeaeneHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Boiroruu (CTI) u e€ 0OCHOBHBIE MTOJIOKEHUS.

MuxkposBostornus. [Tonmynsiius kak eTMHUIA BUIa U SBOJIOINH.

JIBrky1ue cuiibl ((aKTOphl) YBOJIIOIUMA BUJOB B pUpoje. MyTallmoOHHBII
MpOIeCC M KOMOWMHATUBHAS M3MEHUYMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit orO0p — Hampabisitouuii gakrtop sBosoruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Tpucnoco6eHHOCTh OPraHU3MOB Kak pe3ysbTaT 3Bosronuu. [Ipumepsi
pUCcocoOJIeHu y oprannu3MoB. ApoMopd 03kl U UaNOAJANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kpurepuu Buma. OcHOBHbBIE (DOpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, IK0JIOTHIeCcKoe.

MakposBomtorusi. DopMbl  IBOJOIUK:  (PUICTHYECKAs], JIUBEPreHTHAs,
KOHBEpIeHTHasl, nmapasiensHas. HeoOpaTuMoCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIEeMAIN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHAs paguanus.
JdeMoHcTpanum:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 2. I'ekkenb, @. Mrouiep, A. H. Ceepuios.

Tabmumnel u cxembl: «Pa3BuTue opraHuyeckoro wMupa Ha 3emiey,
«3apOobIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXEonTepuKcy, «PopMbl 0OpbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue COpTOB
pacTeHun», «MHuoroobpazue opox KHUBOTHBIX, «Ilomynstuum»,
«MyTainuoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoananranuny, «O0mas
nereHepauus», «/JBwxkymmne cunbl sBomonun», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. JlapBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh OpraHnu3MoBy, «['eorpaduyeckoe BUIO000pa30BaHUEY,
«IKOJIOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPAaCKH,
Ha0Op TUTOJIOB M CeMsH, KoJeKusa «lIprumepsl 3alUTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJieNib «OCHOBHbBIEC HAIIPaBICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra mupa, KoJuieKiusi «DOpMbl COXpPaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb anmiukanus «llepexpéct
XpOMOCOM», BJlaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporipenapat «Jpo3odunay (Hopma, MyTauuu GopMbl KPbLUIbEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

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

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

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HU Ha 3em.Ie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HaydyHbple rUnoTesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIMS. AOMOTEHHBIM CHUHTE3 OPraHUYeCKHX BEIECTB M3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAJIBHOE MOJATBEPKJICHUE XUMHUYECKOW »Boiouuu. HadanbHble
sTanbl Ouonornueckoi sBomtonuu. ['unoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KUBBIX OPTraHU3MOB.

PazButre xu3HM Ha 3emiie 1o spam u nepuonaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneo3oiickas spa U e€ mNEepUOIbl: KEeMOPUNUCKHIA,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKH.

Me3o30Kckas 3pa v €€ NeEPUObl: TPUACOBBIMN, FOPCKUH, MEJTOBOM.

KaiitHo3olickass »3pa W €€ Tnepuoabl: MaJCOreHOBBIM, HEOTCHOBBIM,
AHTPOIIOrE€HOBBI.

XapaKTepHUCTUKA KIIUMaTa U reoJIOTHYeCKUX npoueccoB. OCHOBHBIE ATaIIbl
ABOJIIOIIUU PACTUTENBHOTO U KHUBOTHOTO MUpa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [losIBI€HUE, pacuBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro MHpa KaK OTpakKeHUE 3BOJIOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJoBeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4YelioBeKa. MeToabl  U3y4YeHUs
anTponorene3a. (CxoxctBa M pa3iavuMs  4YEJIOBEKAa M JKMBOTHBIX.
CucreMaTnyeckoe NoJI0KEHUE YEIOBEKA.

HBwxymue  cunsl  (pakTtopsl) — aHTpomoreHe3a.  HacnmeacTBeHHas
U3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecTBeHHbI 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU DSBOJIOLMU YEJIOBEKAa: aBCTPAIONUTEKH,
Yenosek ymenbld, YenoBek npsAMOXoasiui, YemoBeK HEaHIECPTAIbCKHUM,
UYenosek pasymHbld. Haxonkn McKomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
001acTh pacpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYyIUsl.

Yenoseyeckne packl. OCHOBHBIE OONbBIIME pachkl: €BPOTCOUTHAS
(eBpasumiickasi), HErpo-aBCTpajJiOuJIHasl (PKBAaTOpUaibHAas), MOHIOJIOUIHAS
(azuarcko-amepukanckas). UYepTsl NPUCTIOCOONEHHOCTH  MpeacTaBUTENEH



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

JdeMoHcTpanum:

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

Tabmuiel 1 cxembl: «Bo3aukHoBeHne COJIHEUHOM CHCTEMbI», «PasButune
opraHuueckoro wmwupa», «PactutenbHas kietka», <« KuBoTHas KJeTkay,
«ITpokapuotnueckas kinetka», «CoOBpeMEHHasl CUCTEMa OPraHUYECKOTO MUpPa»,
«CpaBHEHHE AHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJIOK TIPEJAKOB
COBPEMEHHOT0 uelioBekay, «JlpeBuenimue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE TIOAN», «HeT0BeUeCKHUEe pach».

O6GopynoBanue: wmymsoku — «lIpoucxoxkaenue  denoBeka»  (OFOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPOIIA, HEAHIepTalblla, KPOMAaHbOHIIA), CJICTKUA WJIU
n300pakeHUsT KaMEHHBIX OpPYAMH TMEePBOOBITHOTO YeoBeKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHYecKas TaOnuia, KOUICKIUsS «Dopmel
COXPaHHOCTH MCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTrdeckast pabota Ne 1. «/3ydeHue MCKOMaeMbIX OCTATKOB pacCTCHHUI
Y KUBOTHBIX B KOJUICKLIHIX).

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

Tema 3. Opranu3msl M OKpYy KamoLias cpeaa.

OKOJOTHUsl Kak Hayka. 3ajaud W pa3lielibl  dKOJIOTHM. MeTonbl
AKOJIOTUYECKUX HCCIEIOBaHUIM. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenbl oOuTaHUsl OpraHU3MOB: BOJHAsI, HA3€MHO-BO3/YyIIIHAs, TOYBEHHAs,
BHYTPUOPTraHU3MEHHasI.

Okonorunueckue ¢akropel. Knaccudukanus skomorudeckux (HakTopoB:
abuoTnyeckue, OMOTHYECKHME M aHTPONOTreHHbIE. [[elicTBHE SKOJOrMYEeCKUX
(aKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTOopHI: CBET, TEeMIIeparTypa, BJIAKHOCT.
®dotonepuoauszM. I[lpucnocobnenrs opraHu3MoOB K JTEUCTBHUIO aOMOTHYECKUX
dakropoB. bruomornueckue puTMBI.

buotnueckue  ¢aktopel. Buasl  OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHIUSI, XHUITHUYECTBO, CcuMOMo3 wu ero d¢opmel. [lapazutuswm,
KOoomepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUUYECTBO).



AMeHcanu3M, HEWUTpaau3M. 3HaueHHe OHOTHYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKU TONyJsiuu. OCHOBHBIE TOKa3aTeIn
MONYJISIIIUU: YUCIEHHOCTb, TJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMmka 4ucIeHHOCTH TONYJISIUU U €€ PeryJsiusl.

JdeMoHCcTpanum:

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

Tabmuipl u cxemsl: kapra «IIpupoansie 30Hb 3emin», «Cpeabl OOUTaHUS
opranuzMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH ToNyJsaiuu uHdy3opun-rydenskuy, «llumiesbie nenmy.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

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. «Ilomcu€T miIOTHOCTH MOMYJSUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. CooO1mecTBa M 3K0JI0rHYeCKHE CHCTEMBI.

Coo01rectBO opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumienas). Bunsli-nomunantel. CBsi3u B
OuoIEeHO3E.

Okonoruyeckue cucrtembl (dkocuctembl). lloHsarue o6 skocucteme u
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOMYIEHTHI,
KOHCYMEHTBI, peAylueHThl. KpyroBopor BEmIECTB U TMOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUCTeMBI. [lumieBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud  OAKOCHCTEMBbI: Ouomacca, MPOAYKIIHS.
DKOJIOTMYECKHE MUPaMUIbl: TPOAYKIMU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUYHUBOCTh, CAMOPETYIsLUS, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U PpeK. OIKocHCTEMaA
XBOMHOTO UM LIMPOKOJIIMCTBEHHOIO JIeCa.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonorndeckoe u X035UCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (aktop ycroumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepranckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa
o6uocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
r00aabHON 3KOCUCTEeMbl. J[MHAMUYecKoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEHHbIE W3MEHEHHUS B
ouocdepe. ['ModanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHuE MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak  OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIPaBJICHUS MPUPOJHBIMU pecypcaMy U HMX HUCIOIb30BaHUE.
JlocTimxeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipt u cxemsl: «llumessie enmny, «brUOIEHO3: COCTAaB U CTPYKTYypay,
«IIpupoansie coobmecTBa», «llenu nmutanus», «IKojlorudyeckas MUPaAMUIA»,
«buochepa wu  yenmoBek», «IKOCHCTEMa IIUPOKOJHUCTBEHHOTO  JIecay,
«JKocucTeMa XBOWHOTO Jeca», «buoreHo3 BomoéMay, «ATPOIECHO3,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewiue
MCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHewias
cocTapistomas ouochepb», «DakTopel nerpaganuud mouBy, «llapHUKOBBIN
ahdekr», «DakTOpbl PATMOAKTUBHOTO 3arpsi3HEHHS Ounocdepnl», «OO0mas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
skpaH ouocdepo», «Kpyrosopor yriepoaa B 6uocheper», «Kpyrosopot azora B
IPUPOIELH.

O6opynoBanue: Moienb-anIuIuKanusa « TunuyHeie OMOLEHO3bI», repobapuii
«PactutenpHple  cooOmiecTBa», Kojuiekuuu — «buorieHos», «Bpenurenu
BRXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHUI W >KMBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
omHoro Buaa, KpacHas xHura Poccuiickoii ®Denepanuu, u300paKeHUs
OXpaHAEMbIX BUJIOB pacTeHuit 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 OOYyYalOIIUMHUCS MPOrpaMM CpeaHEro ooOImero oOpa3oBaHUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHHUS Npenmera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAaHCKOM HJIEHTUYHOCTM — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPEJICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TpaaulIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTH U CIOCOOHOCTH  OOYyYaroImMuXcs
PYKOBOJCTBOBATbCS B  CBOEM  AEATENBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMs, HAJIUYME
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «bHuonorus» JOCTUTaIOTCs
B €JUHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUM C
TPaAULMOHHBIMU POCCUHCKHUMHU  COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, PUHITHIMU B OOIIIECTBE MIPABUIAMH U
HOpMaMH TIOBEJICHHSI U  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HaHUA,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHHUIO, B3aWMMHOTO YBaXKEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACIEOUI0 M TPAAUUMAM MHOTOHAIlMOHAJIBHOIO  HapoJa
Poccuiickoit @enepannu, NpUpOIE U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTAaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUIHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHUN BOCTUTATEIBHON NESITEIBHOCTU, B TOM
YHUCJIE B YACTH:
1) rpaaaHCKOr0 BOCIMTAHUSA:

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

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBaKCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TTPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHSITH €€;

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

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3a/1ad, YBaXXKUTEIBHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MPH OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTHU IEpE]
Ponunou, ropmoctu 3a cBOM KpaW, CBOK PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, TOCTHXKEHUSAM Poccur B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBICHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujcitHas yOoexKI€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO0 M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHNS;

CIOCOOHOCTh OLICHMBATH CUTYAI[MI0 U MPUHUMATh OCO3HAHHbBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IIPUHATHS LEHHOCTEN CEMEMHOU KU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

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

MOHUMAHHUE JMOIIMOHAIBHOTO BO3JCHCTBHUS IKUBOW MPUPOABI U €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KAa4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHHS KYJIbTYPHI 310POBbS H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NMOHUMAHUE W peanu3aius 3J0poBOro W 0Oe3omacHOro oOpasza KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKMX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXHUM 3aHATHH € OTAbIXa, perysipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3J10POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBUAYAJbHOTO U 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 TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

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

UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHAIBHON e TEIBHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OyayIieit mpodeccruu U peain30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI,

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

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1eJec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HMCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



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

OCO3HAaHME TI100aJIBHOr0 XapakTepa HKOJIOTHYECKUX MpoOieM U myTel ux
pelIeHuUs;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS MpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIONIb30BaHUEM  (COONIOICHHE TpaBUJl  TOBEJIEHUS B  NIPHUPOJE,
HaIpaBJICHHBIX Ha COXpaHEHUE PABHOBECHS B 3KOCHCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

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

HAJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHYECKOU
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHIO B TNPAKTUYECKOW  JeATEIBHOCTU
AKOJIOTUYECKOMN HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

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

COBEPIICHCTBOBAHUE SA3bIKOBOW M YUTATEIbCKOW KYJIbTYphl KaK CPEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CrnenuPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GopMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
IIPEICTABIICHNS 00 OKPYXAIOIEM MHUPE KaK O €JUHCTBE IMPHUPOABI, YEJIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MpodiieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUN:
o0ecriedyeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MPOOJIeMbl  pa3BUTHSA
YeJI0OBeUeCTBA, MMOMCKa MyTel BBIXOJa U3 II00ATbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecreyeHuss Tmepexoda K YCTOWYMBOMY pPa3BUTHUIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJHBIX PECYpCOB M (POPMUPOBAHHIO HOBBIX CTaHJIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOy4YarollUXcCs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHHUS, MCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJydaeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JenaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIINXCSI TAHHBIX C LEJbI0 TOJIYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIECHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICSITEIbHOCTh MHANBUIYAIbLHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTHBHOMY TOJIYYEHHUIO HOBBIX 3HAHUU MO OWOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaThl ~ OCBOCHHS ~ Y4eOHOro  mpeamMera
«buonorus» BKJIIOYAIOT: 3HaYuUMBble HJs1 (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpEeIMETHbIE)  OOIlleHay4YHbIe
TOHSITHSI, OTPAXKAIOIKE IEIOCTHOCTh HAyYHOM KApTUHBI MHUpA U CHEIUPUKY
METOJIOB TIO3HAHUS, HCIIOJIB3yeMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIOJIeHHue, HU3MEpEeHHeE,
DKCIIEPUMEHT U JIPYTHUX), YHHUBEPCAJIbHBIE yuyeOHbIe  JIeHCTBUS
(mo3HaBaTeNbHblE, KOMMYHHUKATHBHBIE, PETYISTUBHBIE), OOECIEUNBAIOLINE
dbopmupoBanue (yHKIIMOHATBLHON TPAMOTHOCTH U COIMAIBHOM KOMIETEHITUU
o0ydJaromuxcs, CHOCOOHOCTh OOyYaloIMXCS HCIOIb30BaTh  OCBOCHHBIC
MEXKIUCUMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAJIbHbBIC
ydeOHbIC IeUCTBUS B TIO3HABATEIHLHON M COIMAIILHOM MPAKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMEBI CPETHETO O0OIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiajeHne  YHUBEPCAJIBHBIMM  Y4eOHbBIMH  NO3HABATEJbHBIMH
AEeMCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeHCTBHS:



CaMOCTOSITeIbHO  (OPMYIUPOBATh U aKTyallM3UpOBaTh  MPoOJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHHMs, Kiaccuukaiuu, o000IIEHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMU OHSATUAMHU);

OTpeNeNATh LIeNn ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEILHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

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

CTPOUTH JIOTMYECKHUE PpACCYXIEHUsI (MHAYKTUBHbBIC, IEAyKTUBHBIC, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTHU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIi  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM PaA3HOrO POJia, BBHISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

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

BHOCUTh KOPPEKTUBbl B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3YIBTATOB LIEJIAM, OLICHUBATh PUCKHU MOCJIEACTBUM AEATEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEeT0BaATEIbCKHE JelCTBHS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIbCKOM u MPOEKTHOMN
JESTENHbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PEUICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHbIE BHUABI ACSITEIBHOCTH IO IMOJYYEHUIO HOBOTO
3HAHWS, €r0 HMHTEPIpETAIN, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4YEOHBIX
CUTYaIlUsX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaT,  HAy4YHBIA ~ THN  MBIOUICHUS,  BIAACTh  HAyYHOU
TEPMUHOJIOTUEH, KITIOYEBBIMU MOHITUSIMUA U METO/IAMU;

CTaBUThb U (POpMyIUpoBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



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

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

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IICJICHANPABICHHBIN TTOWCK MEPEHOCa CPEJCTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

yYMETh TICPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, ITPEIaraTh OPUTMHAIBHBIC TTOIXO/IBI U PCIICHHMSI,
CTaBUTH NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONINE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmanmeii:

OpUEHTUPOBATHCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMAIuu (TEKCTe
y4eOHOro 1MOocOoOMs, HAyYHO-TOMYJISIPHOW  JuTepaTrype, OMOIOTHYECKUX
CJIOBapsIX W CIPaBOYHHKAX, KOMITBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAIM3UPOBATh WHGOPMAIUIO DPA3IUYHBIX BHUIOB W (OpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3alIPOCHI ¥ PUMEHSThH PAa3IMYHBIC METOJIBI IPU TIOUCKE U
orbope Ouonornyeckoi uHOOpPMAIMKM, HEOOXOAUMOW IS BBITIOJHEHUS
y4eOHBIX 3a]1a4;

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

CaMOCTOATETFHO BBIOMPATh ONTUMAIBHYIO (OpMYy TpencTaBICHUS
ouonornyeckoit wuHbopmanuu (cxeMbl, TpaduKu, gUATPAMMBbI, TaOJHUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA MpU paboTe C
Oouonornyeckoil wWHGOPMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKre 3HaKU M CUMBOJIBI, (hOPMYJIbI, a00peBHATYpPy, HOMEHKIATYPY,
MCIIOJI30BaTh M TPEeoOpPa3OBBIBATH  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACMO3HABAaHHWS ¥  3aIlUTHl  WHQPOPMAIINH,
MH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHNe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o01ienme:



OCYIICCTBIISITh KOMMYHHMKAIlMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JWAJOTe WM JUCKYCCHU IO CYIIECTBY OOCYKIA€MOH TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS TIPEIaraéMoi 3aa4yu, YIUThIBATh HHTEPECHI U COTIIACOBAaHHOCTH
MO3UIIUN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

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

BJIQJICTh PA3IMYHBIMHU CIIOCOOAMU OOIICHUS M B3aMMOICHCTBHUS, IOHUMATh
HAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIMpoBaTh CBOU BO3PAKECHUS;

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

2) coBMecTHasi 1eITeJIbHOCTh:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAVUBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTD IPUMEHCHUS IPYIIOBBIX dbopm
B3aWMO/ICUCTBHUS MIPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJICKTHBA;

NPUHAMATh IIeTM  COBMECTHOW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS MO €€ MOCTIKEHHIO: COCTaBIISTh TUIAH JEHCTBHM,
pacmpeneniaTh pojii ¢ y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOCTO BKJIaJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUsSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1aleHUe YHUBEPCAJIBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranuszanus:

MCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS U1 BBIABICHUS MPOOIEM U WX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYAITUsX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKMX 3HAHWNA IEJIEBBIE W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICHCTBUAX U MOCTYIMKAX MO OTHOIICHUIO K KUBOU MIPUPOJIE,
CBOEMY 3/I0POBBIO M 30POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIPHO ~ OCYILECTBJISITh ~ IO3HABATEIBHYIO  JESATEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

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

JABaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

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

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO LIIUPOKON 3PYIULIUUA B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO MOBBIIMIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJIETh HaBBIKAMU II03HABATEIbHOW peQiIeKCMM KaK OCO3HaHUs
COBEPIIAEMBIX JCHUCTBUA WM MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATh PELICHHS 110 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI W apryMEHTBl IPYIrMX IPU aHAIN3EC PE3YJIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTHe cedsi M IPYIrux:

NpUHUMATh ce0s, MOHUMas CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTHl IPYTHX IIPU aHAJIU3€ pPE3yJIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU JPYTOro 4eJIoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuUeckne Juisi y4eOHOTO TpeaMeTa
«buonorus» HaydHble 3HAHUS, YMEHHUS U CIOCOOBI JAEHUCTBUN MO OCBOECHUIO,
UHTEpIpETalMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH MO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUUA B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKE B PEANbHBIX >XU3HECHHBIX CUTyallUsX, CBSI3aHHBIX C
ouonorueii. B mporpamme mnpeaMeTHble pe3ynbTaThl MPEACTABICHBI 1O TOJlaM
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 U HAYYHOIO MHUPOBO33PEHUS, O BKIIAJEC
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, MeTaboiau3M (0OMEH BEIIECTB W IpeBpalleHue
SHEpPruu), TroMeocTa3 (CaMOperysslusi), YpOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HACJIEICTBEHHOCTD,
U3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JlaraTb OWOJIOTHYECKUE TeOpuHU (KJIETOUHAs, XPOMOCOMHAs,
MyTallMOHHAs, IIEHTpaJbHas JOTMa MOJEKYJspHON Ouonoruu), 3axoHbl (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 METOJaMHU HAyYHOTO MTO3HAHUA B OUOJIOTHH: HaOJt0IeHH e
Y ONMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alNs U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXYy HCCIEAYEeMbIMU BEIUYMHAMU, OOBSICHEHHE MOJTyYEHHBIX
pPE3yIAbTAaTOB, UCIIOJIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
Jie’aTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJECIATH CYLIECTBEHHBIE NTPU3HAKNA BUPYCOB, KIIETOK ITPOKAPHOT
U JyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB U MIPEBPAICHUS YHEPTUHU B KIIeTKe, (DOTOCUHTE3A,
IJTACTHYECKOTO0 M JIHEPreTHYECKOro OOMeHa, XeMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSThH TTOJYYCHHBIC 3HAHUS TSI OOBSICHEHHS] OMOIOTUIECKUX
MIPOLECCOB U SIBJICHHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUMN B OBCEIHEBHOM
KU3HU C Leiblo oOecrieyeHus Oe30MacHOCTU CBOETO 3/I0pPOBbS M 370POBbS
OKPYXKAIOUIUX JIIOJIel, COOJIIOJCHUSI HOPM TIpPaMOTHOTO TOBEJEHUS B
OKpY’Karolen NpupoaHON cpelie, MOHUMaHue HEOOXOJAMMOCTH MCIOJIb30BaHUs



JOCTUKEHUN COBPEMEHHOU OMOJOTMU M OMOTEXHOJIOTMH JJI1 paluOHAIBHOIO
PUPOIOTIONH30BAHHS;

yMEHHE pemaTh JJIEMEHTApHBbIE TEHETHYECKHE 3aJadydl Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACJIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIINBaHUS ISl PEACKa3aHusl HACICJOBAHUS 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 COACPKAHMs, BKIIOUYAIONIYIO T[ICEBIOHAYYHbIC 3HAHHUS U3
pa3IMYHBIX HMCTOYHHUKOB (CpeICTBAa MaccoBOW HH(MOpManud, HAYIHO-
HOMYJIIPHBIE MaTepUaibl), STUYSCKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIC NHCHMEHHBIE W YCTHBIC COOOIICHMUS,
0000mass OWoJOTHYeCKyr0 HWH(POpMAIUI0 U3 HECKOJIBKHUX HCTOYHHKOB,
TPaMOTHO HCIIOTh30BaTh MOHSATHIHBIN anmapaTt OHOIOTHH.

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

c(hOpMHPOBAHHOCTh 3HAHUM O MECT€ M pOJIM OWOJOTUU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
pPOCCUHCKMX ® 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa ISl PEIlICHHUs )KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COAepKaHWE OMOIOTHYECKUX TEPMHUHOB W TOHSATHMA:
BUJ, TOMYJAIMs, TEHO(POHM, DBOJIONUUS, ABIXKYIIHE CHIbl ((HaKTOPHI)
ABOJTIOIINH, MIPUCITOCOOJICHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
9KOJIOTHYECKUE (PaKTOPbI, SKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTbBI, pEAYLIECHTHI,
IIETH IMATAHMUS, YKOJOTHYECKas MUpaMuIa, OMoreoreHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpUH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHusi riaBHbIX HalpaBiICHUN U
myTei sBomonmu A. H. CeseprioBa, yuenust o omochepe B. 1. Bepuanckoro),
OTIpEENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOT'O MTO3HAHUS B OMOJIOTHN: HAOIIOIEHUE
U OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUMN, OPTaHn3allks U IPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABMIKCHHE THIOTE3bl,  BBISBICHHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



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

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHOJIOTHYCCKHUX
OOBEKTOB: BWJIOB, MOMYJSAIUNA, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIeHO30B U HKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OpPTraHW3MOB, JICHCTBHS DKOJOTHYECKUX (HAaKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIECTB M OMOTr€OXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSThH TOJYYCHHBIC 3HAHUS JUIsI 00BSICHEHHUST OMOJIOTHISCKUX
IIPOIIECCOB U SBJICHUM, JUTSI TPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HU C LEeNbi0 oOecreyeHrss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbBS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBSJACHHS B
OKpYXKarolel MpUPOTHOHN cpejie, MOHUMaHUue HeOOXOIUMOCTH HCITOJIb30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownosoruu TUTST paIrMoOHAIBEHOTO
IPHPOJIOTIOIH30BAHUS;

YMEHHE peliaTh 3JeMEHTapHbIe OWOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePeHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

YMEHHE BBITIOJHATH Ja00paTOpHBIE U MPAKTHYECKHE paOOThI, COOIOIATh
npaBuia mpu padbote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W HHTEPIPETUPOBATH WHGPOPMAIUIO
OHMOJIOTMYECKOTO COJICPKAHMsI, BKIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeICcTBa MaccoBOM wH(OpMamu, HayYHO-
NOMYJIIPHBIE ~ MaTepHallbl), pPacCMaTpUBaTh TJOOAIBHBIE JKOJIOTHYCCKHE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

yMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTMYECKYr0 HH(POpMAIUI0 W3 HECKOJBKHX HCTOYHHKOB,
IPaMOTHO UCIIOJIH30BaTh MOHSATUHHBIH ammapar ouosoruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
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11 KVIACC
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOI'PAMMBbI

10 KJIACC

Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM

NpoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 0opa3oBaHus

pe3yJabTara

| ChopmupoBaHHOCTh 3HAHUN O MECTE U POJIU OHOJIOTHH B CHCTEME

HAy4yHOTO 3HAHUS €CTeCTBEHHBIX HayK, B (HOpPMHUPOBAHHUU




COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAy4HOTO
MHUPOBO33PEHHUS; O BKIAJAE POCCHUCKHX M 3apyOe)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJIOTHH; (YHKIMOHAIBHONW T'PAMOTHOCTH

YCJIOBCKA IJId PCIICHUA JKU3HCHHBIX 3aJ1a4

YMeHHe pacKpblBaTh COJACpPXKAaHUE OUOJOTHYECKUX TEPMHHOB U
MOHSATUHN: KU3Hb, KJIETKA, OPTaHU3M; MeTa00J13M (0OMEH BEIIECTB
U TIPEBpaIlleHUuE SHEPTUH ), TOMEOCTa3 (CaMOPETysIys), ypOBHEBAs
OopraHu3aIus KHUBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHNE
(penpotyKuusi), HacJIEICTBEHHOCTb, HW3MEHYMBOCTh, pOCT U

pa3BHUTHE

YMmenue  wu3naratb ~ OWoOJOrMYeckue  TeopuHu  (KJIETOYHasd,
XpOMOCOMHasi, MyTalnoHHas), 3akousl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u yuyeHus (0 ULEHTpax MHOroodpazus H
MPOUCXOXKICHNUST  KyabTypHbIX pactrenuid H.M. Baunosa),

OMPCACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHne BIaZeTh METOJAMH HAyYHOTO TIIO3HAHHWS B OHOJIOTUH
(HabmroIeHne M OTMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBICHUIA;
OpraHu3aisi ©W TMPOBEACHHE OHOJOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCHUE  THIOTE3bl;  BBIABICHHE  3aBUCHMOCTH  MEXIY
HCCIEyEeMbIMU BEJIUYHNHAMH, 00BsICHEHHE MOJTYYCHHBIX
pe3ynbTaTOB, WCIIOJB30BAHHBIX HAYYHBIX TMOHITHH, TEOpUU W
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI HAa OCHOBAHHUM IOJIYYCHHBIX

pe3ynbTaToOB)

VYmenune BBIICIIATh CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
IIPOKApUOT M DOYKApHUOT, OAHOKICTOYHBIX W MHOTOKJICTOYHBIX
OPraHnu3MoB; 0COOEHHOCTH MpouecCCcoB oOMeHa BCIICCTB U
IIPCBPAlICHHA SHCPIruu B KIICTKC, (bOTOCHHTCSa, IIJ1aCTUYCCKOI'O M
QHCPIrCTHYCCKOI'O O6MCHa, XCMOCHHTC34a, MHUTO34, Meﬁo3a,
OIIOAOTBOPCHUS, Pa3MHOXCHUS, HWHIANBUAYAJIIBHOI'O PpPa3BUTUA

opranu3ma (OHTOTCHE3)

YMeHue TNpHUMEHSTh TONy4YCHHBIE 3HAHUSA IS OOBSCHEHHS
OMOJIOTMYECKUX  TPOIECCOB M SBICHWH, IS NPHHATHS
NPaKTHYECKUX pEIIeHHH B TIOBCETHEBHOW JKU3HM B IENAX
oOecrieyeHuss 0O€30MAaCHOCTH CBOETO 3/I0pPOBbSI U 3JI0POBbS
OKPY)KaIOIINX JTIF0/IeH, COONIOICHNST HOPM TPaMOTHOTO TIOBE/ICHHS B

OKpY)XaIleld MPUPOJHON cpele; MOHMMaHHe HEoOXO0IUMOCTH




UCTIONIb30BAHUSL  JOCTIDKEHHHA  COBPEMEHHOH  OWOJOTHMH U

OMOTEXHOJIOTHIA JJIS1 PAllHOHAIBHOTO IPUPOI0NIOIH30BAHMUS

Ymenue peuiaTh 3JICMCHTAPHBIC TCHETUUCCKUC 3aJa4d Ha MOHO- U
I[I/IFI/I6pI/II[HO€ CKpCIIMBAaHUC, CIHCIIIICHHOC HaCJICJ0BaHUC,
COCTaBJIATDH CXEMBI MOHOFI/I6pI/IIIHOFO CKpCIIBaHUA JJIA

npeackazanvs HaACJICAOBAaHUA IIPU3HAKOB Y OpraHnu3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U MpPaKTUYECKHe padoThl,
coOnroAaTh mpaBwia NMpu padore ¢ y4eOHbIM U J1TaOOPaTOPHBIM

000pyTI0BaHHEM

YMeHHe  KpUTHYECKM  OLEHMBATh W HMHTEPIPETUPOBATH
UHQOpMALMIO  OMOJOTMYECKOTO  COAEP)KaHUsS,  BKIIOYAIOLIYIO
NICEBJIOHAYYHbIE 3HAHHUA W3 pa3IMYHbIX HcTouHHKOB (CMU,
Hay4HO-IIONYJISIPHBIE MaTepuabl); ITUYECKHUE aCIEKThI
COBPEMEHHBIX  HCCIEJAOBaHUW B  OHOJOTHH,  MEIUIIMHE,

OMOTEXHOJIOTUH

10

YMeHune co3mgaBaTh COOCTBEHHBIE TMHCHBMEHHBIE U YCTHBIE
cooOmienus, o00o00mass OuonorMyecKkyro  WHMOpMaIUI0 U3
HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJb30BaTh IOHSTUUHBIN

amnmapaT OMoJIoTun

11 KIJACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero o0pa3oBanusi

ChopmupoBaHHOCTh 3HAHUN O MECTE U POJH OMOJOTHUU B CHUCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOH KapTUHBI MHUpa M HAay4YHOTO
MHUPOBO33PEHUS; O BKJIAJ€ POCCUUCKHX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOTHH; (PYHKIHOHATHHOW TPaMOTHOCTHU

YCJIOBCKA I PCIICHHUA ) KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJEpKaHHE OHOJOTHYECKUX TEPMUHOB U
MOHSITHIA: BUJ, IOMYNALHNS, TeHO()OH, SBOTIOIUS, IBHKYIIUE CHIIBI
(daxTopsr) SBOJIIOIHH, MPHUCTIOCOOTIEHHOCTD OpPraHu3MOB,

BI/I,Z[OO6pa3OBaHI/Ie, OKOJOTHUYCCKHUC (I)aI(TOpBI, 9KOCHCTEMA,




MNPOAYLCHTHI, KOHCYMCHTHI, PECAYLICHTEI, eI IUuTaHus,

JKOJIOTHYECKas MUpaMuia, OnoreoreHos, ornochepa

YMmenne uznaraTb OHOJOTHUYECKHE TEOPUH (IBOJIOIMOHHAS TEOPHS
Y. JlapBuHa, CHHTETHYECKass TEOpUsI HBOJIIOLMHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoapimieBoro  cxoxactea K.M.  bopa,
YepelOBAaHMs IVIABHBIX HAIpaBlIeHUW M myred sBosronuu A.H.
CesepiioBa, yueHnust o 6uocdepe B.M. Bepuanckoro), onpenenstsh

T'paHUIbl UX IPUMEHUMOCTH K ) KUBBIM CUCTEMAaM

YMeHune BiajeTh METOJaMH HAy4yHOTO TIO3HAHWS B OWOJIOTHHU
(Habmro/IeHNe M OMMCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM;
OpraHu3aisi ¢ TMPOBEACHHE OHOJOTHYECKOTO OSKCIEPUMEHTA,
BBIJIBIDKEHUE  THUIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
HCCTIEAyEeMBIMU BEJIUYUHAMH, 00BsICHEHHE MTOJTY9CHHBIX
pe3ylbTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX IOHATHHA, TEOPUH U
3aKOHOB; YMEHHE JIeJlaTh BBIBOJBI HA OCHOBAHHWH TOJYyYEHHBIX

pe3ynbTaToOB)

YMeHHue  BBIIENATH  CYIIECTBEHHBIE  NPU3HAKH  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHUIOB, MOMYISIUH, MPOAYIICHTOB,
KOHCYMEHTOB, PEAYIICHTOB, OHOTCOIICHO30B M  JKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACIEACTBEHHOH  M3MEHUYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpPraHu3MOB, JIEHCTBUS AKOJOTUYECKUX (DAKTOPOB HA OPraHU3MBI,
mepeHoca BEIIECTB W TOTOKAa DJHEPrUM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX HM3MEHEHWH B DKOCHCTEMax CBOCH MECTHOCTH,

KPYroBOpOTa BEUIECTB U OMOTr€OXUMUYECKHX IIUKIOB B Onochepe

YMeHue TmpUMEHSATh TONy4YCHHbIE 3HAHHS s  OObSICHEHUS
OMOJIOTMYECKUX  MPOLIECCOB U SIBJICHUW, I NPUHATHUSA
NPAKTHUYECKUX pEHIeHWH B TOBCEJAHEBHOM JKHM3HM B IENSIX
obecrieueHnss 0€30MaCHOCTH CBOETrO 370POBbSI U 3JIOPOBBSA
OKPYKAIOIIUX JI0/IeH, COOTIOACHHSI HOPM IPaMOTHOTO TOBEJCHUS B
OKpY)XalIlled MPUPOJHON cpele; MOHMMaHHWE HeoOXO0IUMOCTH
UCTIONIb30BAaHUSl  JIOCTIDKEHUH  COBPEMEHHON  OHONOTHUH IS

padluOHAJILHOTO MPpHUPOAOTIOJIB30BAHUA

YmMmenue peuiaTtb QJICMCHTApPHBIC OMOJIOTrHYECKHE 3aJaa4u,
COCTaBJIATh CXCMBbI IICPEHOCA BCHICCTB U SHCPIrMHU B IKOCHUCTCMAX

(ernu muTaHus)




YMeHue BBINOJHATH J1a0OpaTOpHbIE M NPAaKTUYECKUE paboTHl,
coOmonaTk mpaBwiIa Mpu padore ¢ yu4eOHBIM U J1a0OpaTOPHBIM

obopynoBaHueM

YMeHue - KpUTHMYECKM  OLIEHMBAaThb M HMHTEPIPETHUPOBATH
UHPOpPMALIMIO  OMOJIOTUYECKOTO  COJCP)KaHUs,  BKIIOYAIOUIYIO
IICEBJOHAayYHblE€ 3HAaHUS W3 pa3IUuHbIX wHcTtouHukoB (CMU,
HAy4YHO-NIOMYJISIPHbIE MaTepuaibl); paccMaTpuBaTh IJI00aIbHbBIE
9KOJIOTHYECKHUE MPOOJIEMbl COBPEMEHHOCTH, (OpPMUPOBATH IO

OTHOIICHHWIO K HUM CO6CTB€HHYIO ITO3HUIIHNIO

10

YMeHue co3mgaBaTh COOCTBEHHBIE TMHCHbMEHHBIE UM YCTHBIE
coolOmieHus, 0000mas OHOJOrMYecKyl0  HUHGOpPMaLUI0 U3
HECKOJIPKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh TMOHSTHHHBIN

amnmapaT OMoJorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

buonorus kak Hayka

1.1

buonorus — nHayka o xuBoi mnpupoje. Ponbp OGuosoruu B (opMupoBaHun

COBPEMEHHOM HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOUW pHUpo bl (HAOII0AEHNE, SKCIIEPUMEHT, ONKCaHUE,
U3MEpeHue, Kiaccu(ukanus, MOJECIUPOBaHHE, CTaTHCTHYECKas oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucteMbl (OMocHCTEMBI) Kak IpeaMeT u3ydeHus: 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU opraHu3anuu OMOCHCTEM: MOJIEKYJISIPHO-T€HETHYECKUN, KIICTOYHBIH,

OpraHU3MEHHBIN, TOMY/ISIIMOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

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

MHUHEPAIBbHBIX BEIICCTB B KICTKEC. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

Benku. CoctaB U cTpocHHE OCIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble ¥ 3aMEHHMMBbIE AMHHOKHMCIIOTHI. AMMHOKHMCIIOTHBIA COCTaB.
YpOBHHU CTPYKTYpbI O€IKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHUYHAS
Y 4eTBEPTHYHAS CTPYKTYypa). XUMUYECKUE CBOMCTBA OeKOB. bruonornueckue
GbyHKIMH OENKOB.

depmeHThI — OMoJIoTHYecKre KaTanu3aTopbl. CTpoeHne pepMeHTa: aKkTHBHBIN
ueHTp, cyoctpatHas cnenudpudyHoctb. Kodepmentsl. Buramunbl. OTnnuus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB
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VYraeBonsl: MoOHOcaxapuabl  (TJrOKo3a, pubo3a M J1e30KCUpub03a),
aMcaxapupl (caxaposa, JIaKTO3a) M IMOJIMcaxapusl (Kpaxmai, TJIMKOTEH,
LeIr103a). bruonornyeckue GyHKIMK YTiIeBOIOB.

Jlunuasl:  TpUrIMUEpHIbl, crepouabl, ¢ochomunuasl. 'mapoduiabHO-
ruspodoOHbie cBoiicTBa. buonoruueckue ¢ynkiuu aunuaoB. CpaBHeHHE

YrijieBo10B, OCJIKOB H JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU
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Hykneunosbie xucnorsl: JHK wu PHK. Hyxneoruasr — MoHOMEpBI
HYKJIeMHOBBIX KucioT. Ctpoenue u ¢ynkiun IHK. Crpoenue n dynxkumn
PHK. AT®: ctpoenue u pyHKIuU

3.5

Hwuronorusa — Hayka o kietke. Knetounas Teopust. MeToapl U3ydeHUs: KIETOK

3.6

Knetka kak nenoctHas xuBas cucrtema. OOmiye Npu3Haky KJIETOK: 3aMKHYTast
HapyxHas MmemOpaHa, mosiekyisl JIHK kak reneruueckuil anmapar, cucrema

cuHTe3a Oerka

3.7

Tunel kieTok: sykapuoTHUeckas U IpokapuoTuueckas. OcoOEHHOCTH
CTpO€HHUSl MpoKapuoThyeckoil kieTku. Kietrounas creHka OakTepuii.
CrpoeHue sykapuoTHueckod KieTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM,

KUBOTHOM M TpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, WX
¢byukimu. [lnazmaTuueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. [utomnasma
u e€ opranoupl. OHOMEMOpPaHHBIE OPTaHOUIBI KISTKHU: YHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapar T'ombmxu, nu3ocombl. [loTyaBTOHOMHBIE OpPTaHOUIBI
KJIETKH: MUTOXOHJPUH, TUTacTU B [IporcXoKaeHne MUTOXOHIPHUIA U TUTACTHU/L.
Buaer mnactua. HememOpaHHbIE OpraHOUWIbI KIETKH: PUOOCOMBI, KJIETOYHBINA

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUA0B KIETKU. BrinroueHus

3.9

SAnpo — perymsaTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000J0uKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

4.1

OOmeH BemecTB, WM MEeTa00IM3M. ACCUMIIISIIUS (TUTACTHYECKUT OOMEH) U
JTMCCUMWIALIUS (JHEPreTUYECKHA 0OMEH) — JIBE€ CTOPOHBI €IHOTO IIpoIiecca
MeTabonmu3Ma. Tumbl oOMeHa BEHIECTB: aBTOTPOMHBIA M TETEPOTPOQHBIMN.

Ponb ¢pepmenToB B 0OMEHE BEUIECTB U MPEBPALEHUH SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeroBas u TemHOBas ¢a3pl  ¢orocuHTe3a. Peaknuu
doTtocunTe3za. DPeKkTuBHOCTh (OTOCHHTE3a. 3HayeHHe (OTOCUHTE3a I
*u3HU Ha 3emie. BrusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
MOBBIIIEHUS €r0 MPOJAYKTUBHOCTU Y KYIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHUHTE3UpYoIIUe OakTepuu. 3HaYeHHEe XeMOCHUHTEe3a s

JKA3HM Ha 3emiie

4.3

3HepreTqucxm71 OOMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIJICICHHUC H
AKKYMYJIIMPOBAHUEC OJHCPIrUrM B KIICTKE. OTallbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie " €ro BUIbI. KI/ICJ'IOpO)IHOC OKHCJICHHUEC, UJIN KJIICTOYHOC

npixanue. DPPeKTHBHOCTh IHEPreTUIECKOr0 0OMeHa




4.4

Peakium wmarpuuHoro cuHrte3a. ['enetnyeckas wunpopmamus u JHK.
Peanu3anus renetndyeckoid HHGOPMAIUU B KIIETKE. | eHETUYECKHiA KO U €To
ceorictBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. Tpancmaums —
ouocunres Oenka. KomupoBanne amuHokucnot. Pons prbocom B GnocuHTese

Oenka

4.5

Hexnerounsie opmer xku3Hu — Bupycel. Mcropust otkpeitusi Bupycos (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEIESATEIILHOCTH BUPYCOB.
bakrepunodaru. bonesnu pacreHuid, KUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHonedunura uyenoeka (BUY) — Bo3Oyaurens

CIT1/a. [TpodunakTruka pacnpoCTpaHEHH] BUPYCHBIX 3a00JI€BaHMIA

PasMHOkeHME M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii mmkn, WM SKU3HEHHBIM UK KiIeTku. WHTepdaza m MHTO3.
[Ipoueccel, nporekaromue B nHTepdase. Perumkanus — peakiyus MaTpUIHOTO
cunre3a JJHK. Crtpoenue xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHIL
JIuniouHBIH M TaIJIOWJAHBIA ~ XPOMOCOMHBIE HAOOpbl.  XpOMAaTHIBI.
[{utonmornyeckne OCHOBBI PA3MHOXKEHUS W WHIWBHIYAIHHOTO Pa3BUTHSA
OpraHU3MOB.

Henenue kierkn — muto3. Ctaguu murtosa. [Ipoueccsl, mpoucxoasdiue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a
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®opMBI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe ¥ moyioBoe. Buabl OGecnonioro
pPa3sMHOXEHHS: JCJCHHE HAIBOE, MOYKOBAaHHE OJHO- M MHOTOKIJIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE  Pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €I'0 3HAUYCHUEC NJIA CCIICKIIUU
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[TonoBoe pa3MHOMXKEHHUE, €r0 OTIIMYUS OT OECIIOJI0TO.
Meiio3. Craguu menosa. IIporeccel, nmpoucxoadiine Ha CTaausix Meio3a.
[ToBenenne xpomocom B mero3e. Kpoccunrosep. buonorudeckuii cMbICI U

3HAUCHHUE Meiio3a
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'ameroreHes — mpomecc OOpa30BaHUS TIIOJIOBBIX KJIETOK Yy JKMBOTHBIX.
[TonoBeie kenme3pl: CEMEHHUKH M sSHYHUKUA. OOpa3oBaHHME W Pa3BUTHE
MOJIOBBIX KJIETOK — TraMeT (CIIepMaTo30M[, SHIEKIeTKa) — CIIepMaToTeHe3 U
ooreHed. OCOOCHHOCTH CTPOCHHsS SMLEKICTOK U CIEPMaTO30H0B.

Onnoporeopenue. Ilaprenorenes

5.5

WnpuBuayansHoe  pa3BuTue  (OHTOTE€HE3). OMOpHOHANBHOE  Ppa3BUTHE
(aMOpuorene3). Ortanbl AMOPUOHAIBLHOIO PA3BUTHS Yy TO3BOHOYHBIX
KHUBOTHBIX: JpOOJIeHHe, TacTpyisuusi, opraHoreres. llocTamOpuoHanbHOE
pa3ButHe. TumbBl MOCTAIMOPHOHANIBHOTO PAa3BUTHS: MPSIMOE, HEMpPSIMOe

(MuunHOuYHOE). BrnusHME cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,




CrocOoOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.
Poct u pasButue pacreHuil. OHTOr€HE3 LIBETKOBOI'O PACTEHMS: CTPOEHHUE

CCMCHHU, CTAIUN PASBUTHA

HaCHeILCTBeHHOCTB 1 USMCHYMBOCTH OPraHu3MOB

6.1

IIpeamer w 3amaum reHetuku. lcropuss pasBuUTHS TEeHETHKU. Bxian
POCCUMCKHX U 3apYOEkKHBIX YUEHBIX B Pa3BUTHE EHETUKH. MeTO/1bl FTEHETUKHU
(THOPHUIOIOTHYECKUH, IUTOTCHETHYSCKUH, MOJEKYISIPHO-TCHETUICCKH ).
OcHoBHbIE TeHEeTHYECKHE MOHATUS. ['eHeTnueckasi CHMBOJIMKA, UCTIOIb3yeMas

B CXEMax CKpeIIMBaHUN

6.2

3aKOHOMEPHOCTH HacJel0BaHUs NMPU3HAKOB, yCTaHOBIEHHbIe . Menaenem.
MonoruOpuaHOe CKpeuMBanue. 3aKOH eauHooOpasusi THOPHIOB IEPBOTO
nokoyieHus. [IpaBwiio AOMHUHUpPOBaHWs. 3aKOH pPAaCHICIJIEHUS] MPHU3HAKOB.
I'unioresa unctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpeuiuBaHue. 3aKOH  HE3aBUCUMOIO  HacjeOBaHUS
npu3HaKoB. [[uTOoreHeTHUeCKHEe OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMUSL.
AHamuzupyromee — ckpemuBaHue.  Vcmonp3oBaHHWE — aHAJIU3HMPYIOIIETO

CKpCHIMBAaHUA AJIA ONPEACIICHUA IT'CHOTUIIA ocobu

6.3

CuerieHHOe  HacienoBaHwe Tmpu3HakoB. Pabora T. Moprana mo
CIIETUICHHOMY HAacleJJOBaHUIO TeHOB. Hapymenue clemieHuss TeHOB B
pe3ynbTaTe KpPOCCHHTOBEpa. XPOMOCOMHAs TEOPHsSl HACIEACTBEHHOCTH.
I'eneTnueckue KapThl.

['eneTnka mona. XpoMOCOMHOE OMpeNneIeHUE IoJia. AYyTOCOMBI U TTOJIOBBIC
XpOMOCOMBI. ['oMOraMeTHble U reTeporaMeTHble opranu3mel. HacimenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C II0JIOM

6.4

H3menurnBocTh. BuIbl H3MEHYNBOCTH: HEHACIEACTBEHHAS U HACIEACTBECHHA.
Ponep cpempl B HEHAcIEICTBEHHOM HW3MEHYMBOCTH. XapaKTEPHUCTHUKA
MOIM(DUKAITMOHHOW M3MEHYMBOCTHU. BapualMoHHBIA Pl M BapUalMOHHAsS
kpuBas. Hopma peaknuu mnpusHaka. KoJgudecTBEHHbIE W KaueCTBEHHBIC
NMpU3HAKK ©M WX HopMma peaknuu. CBoiicTBa  MOIU(DUKAITMOHHOU

HU3MCHYHUBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKass, H3MEHUYHMBOCTE. KomOMHaTHBHAs
W3MEHUMBOCTh. Melo3 U TOJOBOM NpOIeCC — OCHOBAa KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMoOHHAs HM3MEHYMBOCTh. Kiaccuduxamuss MyTamuid:
FEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacrorTa ¥ NOPUUYMHBI MYTalUM.
Myrarensabie ¢GakTopbl. 3aKOH TOMOJOTHYECKHUX PSAIOB B HACIEACTBEHHOU

nsmeHunBocty H.M. BaBuiosa

6.6

I'eneTnka dYegoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJAbI TCHCTHUKH




4eJI0BEKA: TeHEAIOTHYCCKHI, OJIN3HCIIOBBIN, LIUTOTCHETUICCKUIA,
OMOXUMHUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. CoBpeMeHHOEe ompereeHrne
TreHOTHUIIA: IMOJJTHOTCHOMHOC CECKBCHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC
¢ nmomotbio [111P-ananu3a. HaciiencrBeHHbIC 3a00I€BaHUS YETIOBEKA: TCHHBIC
Oone3nu,  OOJIG3HW  C  HACICACTBEHHOW  MPEAPACIONIOKEHHOCTHIO,
XpoMOCOMHBIE  Oosie3Hn. CoMaThuyeckrue U TEeHEpaTUBHBIC MYTallUH.
[Ipunnmnsl  310poBOrO 00Opa3a JKW3HM, JHATHOCTUKH, NPOPHIAKTHKH U
JICYEHUS T€HETHYECKUX 0oJe3Hei. Menuko-reHeTuIecKoe
KOHCYJIbTHPOBAHHC. 3HaueHne M€I[HHHHCKOI7[ TCHCTUKH B IPCAOTBpAlICHUN U

JICUCHUH T€HETHYECKUX 3a00JIeBaHUI UeJIoBEKa

Cenekuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka W Ipolecc. 3apoKICHHE CEIeKIUU U JOMECTHKAIUSs.
VYuyenne H.M. BaBunoBa o 1eHTpax NPOUCXOXIEHHUS W MHOT000Opa3us
KyJbTYPHBIX pacTeHUil. LIeHTpbl NPOUCXOXKIEHUS IAOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramMmm

7.2

CoBpemMeHHbIE METO/IbI ceNeKIMU. MaccoBbIi M1 MHAUBUIYalbHBI OTOOPHI B
CEJIEKIIMU PAaCTeHUH U KMBOTHBIX. OllIeHKa dKcTephepa. bim3zkopoacTBeHHOE
ckpentuBanne — HHOpuAWHT. Yncras nuHusA. CKpenuBaHUe YUCTHIX JIMHUM.
l'etepo3uc, wunm ruOpumHas cuiaa. HeponcTBeHHOE CKpenuBaHue —
ayropuauar. OtnanéHHas ruOpumm3anuss u e€ ycnexu. VICKyCCTBEHHBIN
MYTareHe3 M MOJy4YeHUE MNOJMUIUIONIOB. J[OCTHMKEHMS! CENIEKIIMU PaCTEHHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpacib HpOU3BOACTBA. ['eHHAas MH)KEHEpHUs. DTarlbl
co3manus pekomOunantHod JIHK wm Tpancrenneix opranmsmoB. Kierounas
umxeHepusa. Kinetounsle KyabTypbl. MHMKpPOKIOHAIbHOE pPa3MHOKEHHE
pactenuii. KiioHMpoBaHME BBICOKOMPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MOB. DKOJIOTHUYECKUE U dTHYecKue npobiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_[I/IpOBaHHBIC OpraiHn3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIFOIIMOHHAS OUOJIOrUs

1.1

9BOJ’IIOI_[I/IOHHE[$I TCOpHUA U e€ MecTo B OMOJIOTHH.

CBI/I,Z[CTCJ'ILCTBa spojironud. IlaneoHTONOTrMYecKHUe: IOCIEA0BATEILHOCTD




IIOABJICHUA BHUAOB B MMaJICOHTOJIOTUICCKOM JICTOIIUCH, TMICPEXOJHBIC q)OpMBI.
buoreorpaduueckue: cxoacTtBo u paznuuue ¢dayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOpPHOJIOTUYECKUE: CXOACTBA M PA3IMUYMSI SMOPHOHOB Ppa3HBIX
BHU0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/IquKI/IeI T'OMOJIOTMYHBIC,
AHAJIOTUYHBIC, PYAMMCHTAPHBIC OpraHsl, aTaBU3MHBI. MOJIGKy.]I?[pHO -
OMOXMMHYECKHE: CXOACTBO MEXAaHHU3MOB HAaACJICACTBECHHOCTH MW OCHOBHBIX

MeTab0IMYECKUX MyTeH y BCEX OPraHu3MOB

1.2

OpomoumonHas Teopuss Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHHS
JapBUHM3MA. JIBIKYILIME CHUJIBI 3BOJIIOLUMHU BUAOB 1Mo [lapBuHYy (M30BITOYHOE
Pa3MHOKEHHME  IpU  OrPAaHUYEHHOCTH  PECYPCOB,  HEOIPENCIIEHHAS

M3MEHUYUBOCTb, 00ph0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust sBomtonuu (CTD) U ocHOBHBIE €€ TOJIOKEHUS.

MuxkposBomntonus. [Tonmynamus kak eTMHUIA BUAA U YBOJIOLHI

1.4

JBuxymue cuiibl (akTopbl) 3BOJIOLNUU BHJIOB B mpupoje. MyTalmoHHbIN
mporecc ¥ KOMOWHATHBHAS U3MEHYHBOCTb. [[OMyIISAIIMOHHBIE BOJHBI U IpEid
reHoB. Mzomsmus w murpanus. EcrecTBeHHBIM 0TOOP — HAmpaBiIsSIONTHI
(haktop 3BorOIMH. DOPMBI €CTECTBEHHOTO OTOOPA.

[IpucnocobaeHHOCT, OpPraHU3MOB KakK pe3ylbTaT 3BOMIONUH. [Ipumepbl
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopG 036l B UINOATATITAITIH.

Bun u BumooOpazoBanue. Kputepunm Buma. OcHoBHbIE  (QOpMBI

BI/II[OO6pa3OBaHI/ISI: FCOFpa(bI/I‘IeCKOC, 9KOJIOTHUYECCKOEC

1.5

MaKpOSBOJ'IIOL[I/ISI. (DOpMI)I OBOJIFOLIN U (bHHeTquCKaH, JUBEPIrCHTHAa,

KOHBECPIrcHTHAsd, nmapajijicibHasi. H606paTI/IMOCTB 3BOJJIIOIIHNH

Bo3uukHoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHble TpENCTaBICHUS O 3apOoXIAeHUM KU3HU. HaydHble runoTesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOMOTreHe3 W IMaHCIepMHs. XUMHUYecKas
3BOJIIOLHUS. OKCIIEPUMEHTAIBHOE MOJATBEPKIACHUE XUMHYECKON 3BOJIIOIUU.
HauanpHabie sTansr 6uonorudeckoit ssomtonuu. ['unoreza PHK-mupa. [TepBbie
KIETKH M HuX 9Boyrouus. @DOopMHUpOBaHHE OCHOBHBIX TPYyNI KUBBIX

OpraHnu3MoOB

2.2

Pa3Butne xu3HM Ha 3emiie mo spaM U nepuoaamM. Karapxein. Apxeickas u
npotepo3oiickas apel. [laneos3oiickas spa u e€ mnepuoabl: KeMOpUHCKUil,
OPJAOBUKCKHM, CHUIIYPUMCKHUM, JIEBOHCKUH, KaMEHHOYIOJIbHBIA, IEPMCKHUMN.

Me3o30iicKkas opa 1 €€ epruoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.




KaiiHo3oiickas »pa W €€ mNepuoAbl: MaAJCOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN. XapaKTEPUCTHUKA KIMMATa U TEOJOTHMYECKUX ITPOLECCOB.
OcCHOBHBIE JTambl  JBOJIOIMU  PACTUTEIBHOTO MW KMBOTHOTO  MHpA.
ApoMopdo3bl Y pacTeHH W KMBOTHBIX. [losiBlIeHHE, pacBET U BEIMUpPAHUE

IPYII KUBBIX OPIraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Bojtouuu. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBOJIIOLMS YeJoBeKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOXKICHUN YelloBeKa. MeTobl u3ydeHus aHntpornoreHe3a. CxoacTsa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKa.

JBwxymue cuiibl ((hakTopsl) anTponiorenesza. HacrencTBeHHass “3MEHYMBOCTD
U ecTecTBEeHHBINH 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYAHiA

Tpy/a, MBILLICHHUE, PEYb

2.5

OCHOBHBIE CTaIUM U BETBHU HBOJIFOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
ymenslid, YenmoBek mnpAMoxomsamui, YenoBek HeaHAepTalnbCKuM, YermoBek
pa3yMHblid. Haxoku nckonaeMbIX OCTaHKOB, BPEMsI CYILIECTBOBAHUS, 00JIaCTh

pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

UYenoBeuecknie  packl.  OCHOBHBIE  OOJBIIME  pachl:  €BPOICOUIHAS
(eBpasmiickasi), Herpo-aBCTpajoujHas (dKBaTOpUaAIbHAs), MOHTOJIOUIHAS
(a3uaTcko-amMepuKaHckas). YUepTbl MPUCIIOCOOJIEHHOCTH MpeACTaBUTENEH
YeJI0BEYECKMX pac K YCJIOBHSM CyIIeCTBOBaHUS. EJMHCTBO YenoBe4eCKHX

pac. Kputuka pacuzma

Opranu3Msl 1 OKpyXarolas cpea

3.1

DKoNIoTHS Kak HaykKa. 38,[[8.‘11/1 " pa3iCiibl 5KOJIOTHH. MeToabl 3KOJIOTHYSCKUX
HCCIICIOBAHUH. OKOJIOTHYECKOE MHUPOBO33PCHHUC. Cpe,[[LI oOuTaHuA
OPraHnu3MoB: BOJHasd, HAa3€MHO-BO3AYyIIIHAA, IIOYBCHHAs,

BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckue Qaxktopel. Krmaccudukanus skojgorudeckux (HakTopos:
abuoTuyeckre, OMOTUYECKHE M aHTPOIMOTEHHBIE. JleficTBHE HSKOIOTHUYECKUX

(akTOpOB Ha OPraHU3MBbI
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AOuoTHueckue (l)aKToprZ CBCT, TEMIICpaTypa, BJIAXKHOCTb. q)OTOHepI/IOI[I/BM.
HpI/ICHOCO6HCHI/I$I OpraHu3MoB K JIEHCTBUIO a0MOTHUYECKUX (l)aKTOpOB.

buonoruueckue PUTMBI
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buotuueckue (baKTopBI. Buapr OMOTHYECKUX B3aHMO/JICIICTBUIA; KOHKYpCHIIUA,




XHUIHAYECTBO, MApa3sUTH3M, MYTyaau3M, KOMMEHCAIH3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HA4eHHEe OMOTHUYECKHX
B3aMMOJICHCTBUMA  JUIsl  CYIIECTBOBAHMSI OPraHU3MOB B  MPUPOJHBIX

cooO1ecTBax

3.5

DKOJIOTUYECKHE XapaKTCPpUCTUKHU  MOITYJISALUH. OCHOBHBIEC  ITOKa3aTelIn
nmonmyiiauuu: 4YUCJICHHOCTD, INIOTHOCTL, POXKIAAEMOCTh, CMEPTHOCTDL, ITPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MOIYJISALMY U €€ peryisaius

Coo01recTBa v DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoueHo3. CTpykTypel OuOIEHO3a: BHJIOBa,
MPOCTpaHCTBeHHAs, Tpoduueckas (muiieBas). Buasi-nomMmunantel. CBsi3u B

OnoIEeHO3€e

4.2

Dkojorudeckre cucrembl (9kocuctembl). [lonstue 00 skocucteme u
ouoreorieHo3e. DYHKIIMOHATHHBIE KOMIIOHEHTBI AKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIIECTB M TMOTOK DJHEPruud B
skocucteMme. Tpodudeckue (MUIEBHIC) YPOBHU 3KOCHCTEMBI. [IuIeBbie nenu
n cerd. OCHOBHBIE TIOKa3aTeld »SKOCUCTEMbl: Omomacca, MPOAYKIHS.
DKOJIOTHYECKUE MUPAMHUJIBI: MPOAYKIINH, YACICHHOCTH, OMoMacchl. CBoCTBa

9KOCUCTEM: YCTOMYMBOCTb, caMOperysuus, pazsutie. Cykieccus

4.3

[IpupoHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€pP U PEK. DKOCHUCTEMa XBOWHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHCTEMBL.  ATPO’KOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonormueckoe M XO3SIICTBEHHOE  3HAUYEHUE  arpoO’KOCHCTEM U
ypOOIKOCUCTEM.

buopasnooOpasue kak (akrop ycroiumBocTH 3KocucteM. CoxpaHeHUE

OHMOJIOTMYECKOT0 pa3HO0Opasus Ha 3emiie

4.4

Yuenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, cocTaB M CTPYKTypa
ouocoepsl. JKuboe BemecTBo U ero pynknuu. OcobeHHOCTH OHMOCcdephl Kak
r100anpHOM 3KOCHCTEeMBl. J[MHaMUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
ouoctepe. KpyroBopoTsl BemecTB U OMOT€OXUMUYECKUE ITHKIBI DJIEMEHTOB

(yraepona, azora). 3o0HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHHs B Guocdepe.
I'moOanbHbIe HKOJOTMUECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO YOPABIEHUS NPUPOJHBIMM peECypcaMHd M HX

HCIIOJIb30BAHUC. I[OCTI/I)KCHI/I}I OHOJIOTHHU U OXpaHa IpHUpoO bl
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