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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY JIJIS
OTpeJIeNIeHHs] MOAXO0A0B K (DOPMHUPOBAHUIO COACpPKAHUA Yy4yeOHOro MpeameTa
«buosorus» cocraBuiu: KoHuentyaiabHble TnonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIEJIeH, COJEp)KaHMs, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIMYCKHUKOB, TOJIOKEHUS 00 0O0mmMx
LUeNsAX U NPUHIUIIAX, XapaKTepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6mero o6OpasoBanuss B Poccuiickoit ®deneparnuu, a Takke
MOJIOKEHUS O crienuuke OMOIOTHH, €€ 3HAUSHUU B MIO3HAHUU >KUBOM TTPUPOIBI
U 00ecredYeHHH CYILIECTBOBAHMs 4ejoBeueckoro obmecrBa. CoriacHo
HA3BaHHBIM TIOJIOKCHHSIM, OIPEJCICHBl OCHOBHBIC (DYHKIIUU TPOTPAMMBI T10
OuoJoruy U e€ CTPyKTypa.

[Iporpamma mo Ouonoruu Ja€T MNpeAcTaBiIeHUE O LeNsux, 00 oOuien
cTpaTeruu OOYy4YeHMs, BOCIHUTAHUS W Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU
yueOHoro mnpenMera «buosorusi», omnpenenser o00s3aTeabHOE IPEAMETHOE
COJIEpKaHHME, €ro CTPYKTYpy, paclpeleieHue Mo pa3delnaM M Temaw,
PEKOMEHyeMYI0 TMOCJIEeI0BAaTEIbHOCTh H3Y4YEHUs Y4eOHOro Marepuana ¢
Y4ETOM  MEXKMPEIMETHBIX M BHYTPUIIPEIMETHBIX  CBSI3€H,  JIOTHKHU
00pazoBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIMXCS.

B mnporpamme 1o OWONOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM pe3yJibTaTam
oOydueHuss B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIHLHOMN
NEeATeNIbHOCTU/YUEeOHBIX JIEUCTBUN OOYYaAIOIIMXCS MO OCBOCHUIO COJCPKAHUS
OMOJOrNYECKOro 00pa3oBaHusl.

B mporpamme mno Ouonormm (10-11 xmaccel, 0a30BBI YPOBEHB)
peaNn30BaH MPUHIUIN TPEEMCTBEHHOCTH B W3YYEHUH OHOJIOTHH, Oyaromaps
yeMy B HEH MPOCMATPUBACTCS HAMPABJICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPUEHTAllM  JUYHOCTH,  SKOJOTMYECKOTO  MBIIUICHHUS,
MPEJACTABICHUA O 370pOBOM 00pa3e KU3HU M OCEPEKHBIM OTHOIIECHHUEM K
OKpyXaromied npupoaHoir  cpene. Iloatomy Hapsgy ¢ u3ydeHUEM
oOLIEOMOIOTUYECKUX TEOpHUM, a TaKKe 3HAHUW O CTPOCHUU >KUBBIX CUCTEM
pPa3HOrO paHra M CYUIHOCTH OCHOBHBIX NIPOTEKAIONIMX B HUX IPOLIECCOB B
mporpaMme Mo OWOJOTHU YAENCHO BHHUMAHHE WCIOJIB30BAHUIO TMOJYYECHHBIX
3HAHUM B MOBCEAHEBHOMW KU3HU IS PEIICHUS TPUKIIAIHBIX 33/1a4, B TOM YHUCIIE:
npoQUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMU  4YelIOBEKa,  MEIUKO-
T€HETHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
L[EJIECOO0PA3HOr0 MOBEJICHUS B OKPY’KAKOIIEW HPUPOAHOM Cpene, aHaiu3a



BJIMSIHUSL XO35MCTBEHHON JESATEIHHOCTU YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
HUCKYCCTBCHHBIX  JKOCHCTEM. YCWICHHE BHHMaHUS K  TPUKIATHON
HampaBJeHHOCTH  ydeOHoro  mpenmera  «buomorws»  TPOIUKTOBAHO
HEO0OXOMMOCThIO 00€CTIeueHNs YCIOBHUI AJI PEHICHUsT OAHOU M3 aKTyalbHBIX
3a/lady IIKOJIbHOTO OHOJIOTMYECKOr0 OOpa30oBaHUs, KOTOpas MpeJroyaraet
dbopmMupoBaHue y 00yYaIOMIUXCA CIIOCOOHOCTH aalNTUPOBATHCS K U3MEHEHUSAM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeaHero o0Iero oopa3oBaHUsI 3aHUMAET BaKHOE
Mecto. OHa obecrnieunBaeT (HOPMUPOBAHKE Yy OOYYAIOMINXCS MPEICTABICHUN O
HAy4YHOU KapTHHE MUpa, paclIUpsieT U 0000IIaeT 3HaHUs O )KHUBOU mpUpoje, e
OTJIMYUTEIIBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3AIMK W DBOJIOIHH, CO3AaET
YCIOBHSI  JJIs: TIO3HAHWS 3aKOHOB JKMBOM  MPUPOABI, (HOPMHUPOBAHUS
(GyHKIIMOHATBFHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0Oe30macHOro ooOpasa
KU3HU, DKOJIOTMYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHUS K KUBOU
OPUPOJIEC U YETOBEKY.

bonpmoe  3HadyeHme  OWMONIOTHS  WMEET  TakkKe IS PEIICHUS
BOCIIUTATENbHBIX M PAa3BHUBAIOIIMX 3a7ad CpPEJAHEro oO0Iero ooOpa3oBaHuS,
conpanu3anuu obydaromuxcs. M3ydeHnne Ouonorum oOecrieurBaeT YCIOBHS
LTSI dbopmMupoBaHuUs MHTEJUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U
WHOOPMAITMOHHBIX  HABBIKOB, 3CTETHYECKOW  KYJIBTYpPhI, CIIOCOOCTBYET
WHTErpauu OMOJOTUYCCKUX 3HAHHWKA C TPEJICTABICHUSIMH U3 JPYTUX YUEOHBIX
MpEeJAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. Ha3BanHbIe
MOJIOKEHUSI O TPeIHa3HAYeHUH y4eOHOro mpeamera «bHONorus») COCTaBUIU
OCHOBY JUIsl OMNpENEICHUs] MOAXOJ0B K OTOOPY MU CTPYKTYpPUPOBAHHUIO €r0
COJIepKaHusl, MPEJCTABICHHOTO B MPOTPaMMe 10 OUOJIOTHH.

OT160p conepxanust yaueOHnoro npenmera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIMN KyJIbTypOCOOOPA3HOTO IMOJX0Ja, B COOTBETCTBHH C
KOTOpPBIM OOy4Yaroniyecs: AOKHBI OCBOUTH 3HAHMS M YMEHHsI, 3HAUUMBIC JJIS
dbopmupoBaHus 00IIEH KyJIbTYpbl, ONpPEACSAIONINE aJeKBAaTHOE IOBEJICHUE
YeloBeKa B OKPYXKAIOIIe MPUPOIHON cpelie, BOCTPEOOBAaHHBIE B IIOBCEIHEBHOM
KU3HHA U TIPAKTUIECKOH nesarenbHOCTH. Oco00e MeCcTO B 9TOM CHCTeMe 3HaHUI
3aHUMAIOT 3JIEMEHTHI  COACp)KaHWsA, KOTOphIE CIY>KaT OCHOBOW ISt
dbopMHUpOBaHUS TMPEJACTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAYyYHOUH
KapTUHE MHpa M IEHHOCTHBIX OPHEHTAIIUAX JIMYHOCTH, CIIOCOOCTBYIOIIHMX
ryMaHU3aluyd OMOJI0THYeCcKOro 00pa3oBaHMsl.

CtpykTypupoBaHUE COJAEpX)aHUS y4eOHOro Marepuana B Mporpamme o
OMOJIOTUH OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOUW MPUPOJIbI, O €€ YPOBHEBOW OpraHu3aliuu
MW DBOJIONHMHA. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOTO mpeaMera



«buonorus» BbIIETEHBI CIEIYIOUIUE COAepKaTeIbHbIe JTUHUU: «buomorus kak
Hayka. MeToipl HayyHOTO To3HaHUs», «KileTka kak OMoJoruveckas CucTeMay,
«Opranusm kak Ouosiornueckass cucremay, «CucremMa M MHOrooOpasue
OPraHUYECKOTO MHUPa», «IBOJIONUUS >KUBOW MPUPOIL, «IKOCUCTEMBI U
PUCYIIUE UM 3aKOHOMEPHOCTI.

[enp m3ydenust yaeOHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYAIOIUMHKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKITMOHATLHOMN
OpraHW3allii >KUBBIX CHCTEM pPa3HOTO paHra W NPHOOPETCHHE yMEHUM
MCIIOJI30BATh 3TU 3HAHUS IS TPAMOTHBIX JEUCTBUI B OTHOLIEHUU OOBEKTOB
’KUBOM MPUPOJIbI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTikeHrne TienW u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
0a30BOM ypOBHE 00ECIIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOCHHE OOYYaIOIMMHUCS CUCTEMbl 3HAaHU O OMOJOTHYECKUX TEOPHSX,
VUCHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3axX, TMpaBHIIax, CIyKallux
OCHOBOM 11711 (pOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O MeETOAaX HAyYHOTO T[IO3HAHHUS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM PA3HOTO YPOBHS OpPraHW3aIllUH, BBIJAIONIAXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHUe Y 00YUYaIOIIUXCS MO3HABATENbHBIX, HHTEIEKTYaIbHbBIX U
TBOPYECKUX CITOCOOHOCTEH B IMpOIECCe aHAIW3a JAaHHBIX O MYTSX Pa3BUTHSA B
OWOJIOTHH HAYYHBIX B3TJISA0B, UACH W MOIXOJ0B K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpPTaHU3AINY;

CTAaHOBJICHHE Yy OOydYarmImxcs oOmeil KyJabTypbl, (YHKIIMOHAIHLHOM
IrPaMOTHOCTH, pPa3BUTHE YMEHHUM OOBSACHATb M  OICHUBATH  SIBJICHUS
OKPYIKAaIOIIero MHUpa >KHBOW TPHPOABI HA OCHOBAaHWHM 3HAHWW W OIIBITA,
MOJTYYCHHBIX TIPH U3yYCHUH OHOJIOTHH;

dbopmupoBaHre y OOY4YaIOMUXCS YMEHUH WIIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUNA B MPAKTUYECKON NEATETHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTaHNE YOSXKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS YECIIOBEKOM KUBOH
MPUPOBLI, HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHUS K HEW, COONIoACHUS
ATUYECKUX HOPM TIPH MPOBEJACHUU OMOJIOTUYECKUX UCCIIECIOBAHNUIA;

OCO3HAHHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWM I TOBBIIECHUS YPOBHS
AKOJIOTHYCCKOM KYJIBTYPBI, IUIsl POPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEIHEBHOW JKU3HU
JUISL OLIEHKH TTOCJIECTBUN CBOEH JIESITEIBHOCTH M0 OTHOLICHUIO K OKPYXKAOUIEH
cpene, COOCTBEHHOMY 3I0pOBbIO, OOOCHOBaHME M  COOJIOJICHHE MEp
mpoUIaKTHUKU 3a00JIeBaHUH.



B cucreme cpennero oOmero oOpa3oBaHuUs y4e€OHBIM MpeaMeT
«buonorus», uzydaeMbli Ha 0a30BOM YypOBHE, SBISETCA 00s3aTEIbHBIM
y4eOHBIM IIPEIMETOM.

Jns wm3ydeHms Owmonorud Ha 0a30BOM YpOBHE CPEAHETO OOIIEero
obpazoBanus oTBoauTca 68 vacos: B 10 kmacce — 34 gaca (1 4ac B Hezenw), B
11 xmacce — 34 gaca (1 yac B HeZeIIO).

COJIEPKAHUE OBYUYEHUSA

10 KJTACC

Tema 1. buosorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMU
U JPYIrUMH €CTECTBEHHBIMU HaykaMmu, ¢uiocodueil, 3TUKOW, ICTETUKOH U
npaBoM. Ponb Ouonornu B (OpMHpPOBAHWM COBPEMEHHOW HAyYHON KapTHUHBI
mupa. Cucrema OMOTOTMUYECKUX HaYK.

MeToapl TO3HaHUS JKMBOM MpUpoAbl (HAONIOJEHUE, OSKCIIEPUMEHT,
ONMKCaHWe, HW3MEpEeHue, KiaccuPuKalus, MOJECIUPOBAHUE, CTATHCTHYECKas
00paboTKa TaHHBIX).

JlemoHcTpanum:

IToptpersr: Y. [dapBun, I'. Menaens, H. K. Konbnos, /[xx. Yorcon u O.
Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U NpaKTHYEeCKHEe PadoThI:

[Ipaktruueckass padora Ne 1. «Mcnonb3oBaHHEe pa3iuyHBIX METOJOB IMPHU
M3YYCHHH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPraHU3aIHs.

XKusble cuctembl (OMOCHCTEMBI) Kak NpeIMET U3y4YeHUs OHOJIOTHH.
OTnuyme KUBBIX CUCTEM OT HEOPTaHUYECKON ITPUPOJIBI.

CpoiicTBa OmocucTeM W HUX pa3HooOpazue. YPOBHM OpraHU3aLUU
OMOCHCTEM:  MOJICKYJISIpDHBIM, KJICTOYHBIA, TKaHEBBIM, OPraHU3MEHHBIN,
NOMYJIAIIMOHHO-BUIOBOI, AKOCHCTEMHBII (OMOreoLeHOTUYECKHUIA),
ounocdepHbIit.

JlemoHcTpanum:

Tabmuubr u  cxeMbl: «OCHOBHBIC TIPU3HAKU JKU3HU», «YPOBHH
OpraHU3alU )KUBOU NPUPOIBD.

Oo6opynoanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMuuyeckuii COCTaB U CTPOCHHUE KICTKH.

XUMHAYECKHN COCTAB KJIETKU. XHMHUYECKUE BJIEMEHTBHI: MAKPOAJIEMEHTHI,
MHKPODJIEMEHTBI. Boia 1 MuHEpabHbIE BELIECTBA.



OyHKIMM BOABI M MUHEpAJbHBIX BellecTB B KieTke. llomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 6enKoB. AMUHOKUCIOTH — MOHOMEPHI OEJIKOB.
He3aMeHnmble ¥ 3aMEHHMBbIE AMHHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB.
YPOBHM CTPYKTYphI OEIKOBOI MOJIEKYJIbI (IEPBUYHASL, BTOPUYHASI, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMcTBa OeikoB. buonorumueckue
(GyHKUHUU OENKOB.

depmeHTHl — Owmojormueckne Kartaauszatopbl. CrpoeHue QepmenTa:
aKTUBHBIA WEHTp, cyOcTpatHas crnenududHocth. Kodepmentsl. Buramuusbl.
OTnunuus PepMEHTOB OT HEOPTAaHMYECKUX KaTaIU3aTOPOB.

VYrneBoawl: MOHOcaxapuabl (IJIHOK03a, pubo3a U JAe30Kcupubdo3a),
aucaxapuabl (caxaposa, JIaKTO3a) W TOJIMcaxapubl (Kpaxmani, TIJIMKOIEH,
HesuTo03a). buonornueckue GyHKIUU yIriieBOJOB.

Jlunuael:  Tpurmunepuasl, Gochonunuabl, cTepouasl. [ 'uapoduibHo-
rupodoOHble cBoicTBA. buonormdeckune ¢GyHkuuu aunuaoB. CpaBHEeHUE
YIJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxneunnoseie xucnmorel: JHK n PHK. Hykneornasr — moHOMEpSI
HyKJIeuHOBBIX KHUCIOT. Ctpoenue u ¢ynkmun JIHK. Crtpoenune u QyHkimu
PHK. Buasr PHK. AT®: ctpoenue u GyHKIIUH.

Huronormss — Hayka o kietke. Kierounas Tteopuss — mnpumep
B3aUMOJICUCTBUS HAEH M (PAKTOB B HAy4YHOM IO3HAHUHU. MeETOAbl U3YyYEHUS
KJIETKHU.

Knerka kak menoctHas skuBas cucrema. OOmue NpU3HAKUA KIETOK:
3aMKHyTas HapyxHasi MeMOpaHa, mojekynsl JIHK kak renernueckuil anmnapar,
CUCTEMa CUHTE3a Oelka.

Tunel KIETOK: 3yKapuOTHYecKas W MpokapuoTuueckas. OcoOEHHOCTH
CTpOEHUS MPOKapUOTHIECKON KiIeTku. Knetounas crenka 6akrepuii. CtpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIMYMSI PACTUTEIbHOM, KUBOTHOU M
IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJHKC,
ux ¢Gyskuuu. [lnasmatnyeckass memOpaHa, €€ CBOWCTBa W (DYHKIIMH.
[urorutazma u e€ opranouasl. OmHomeMOpanHbie opraHouasl kinetku: IDIIC,
anmapat [onbmxku, nm30coMbl. I[lolyaBTOHOMHBIE OpraHOMABI  KJIETKH:
MUTOXOHJpPHH, TUIaCTUbl. [IpoucxoxaeHne MUTOXOHAPUN U miiacTul. Bumbl
mactua. HemeMOpaHHble OpraHOMAbl KJIETKUA: PUOOCOMBI, KJIETOYHBIN LIEHTP,
LHEHTPUOIU, PECHUYKHU, KTYTUKUA. DYHKIIMU OPraHOUI0B KJIETKU. BritoueHus.

Snpo — peryastTopHblii HeHTp kiaeTku. CTpoeHue siapa: saepHas 000yI0uKa,
KapuoIlIa3mMa, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcOPT BEIIECTB B KIIETKE.



JdeMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbel:  «PacnipeneneHne XMMHYECKHMX JJIEMEHTOB B HEXKHBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuier u cxemsl: «llepuoanueckas TabauIa XUMHUYECKUX IJIEMEHTOBY,
«CtpoeHue MoJeKyJbl BOAbl», «buocunrtes Oenka», «CTpoeHUE MOJIEKYJIbI
oenka», «Ctpoenue depmentan, «Hyknennoseie kuciotel. JJHK», «Ctpoenue
Monekyiabl AT®», «CrpoeHue ->yKapuOTHYECKOW KIeTKW», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHue
MPOKAPUOTUYECKOM  KJIeTKu», «CTpoeHue sapa KIETKH», «YTIJICBOIBD,
«JIunupy.

O6opynoBanue: CBETOBOM MHKPOCKOI, OOOPYJOBAaHME [JISi TPOBEICHMUS
HAOJIIOICHUI, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlabopaTopHble U NpakTUYEeCKHe PadoThI:

Jlabopatopuast pabora Ne 1. «M3ydeHme KaTaqTuTUYECKON AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl)y.

JlabopaTopHas pabora Ne 2. «/3ydeHue CTPOCHHS KJIETOK PpaCTEHU,
KUBOTHBIX U OAKTEpU 1OJ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax u ux
OMHCAHUE.

Tema 4. ) KuzHeneATeIbHOCTh KJIETKH.

OOMmeH BemiecTB, WK METab0IM3M. ACCUMIIISIINS (TIaCTHYECKUIT 0OMEH)
U JUCCUMWISIMS (PHEPreTUHYecKuii 0OMeH) — JIB€ CTOPOHBI €IMHOI0 IMpollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB W SHEPTrUU B MOHUMAHUU
MeTaboJn3Ma.

Tunbr oOmena BemiecTB: aBTOTPOGHBIH H  TerepoTpodHbi. Poib
(dbepmMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®otocunte3. CperoBass u TemHOBas (¢a3pl (orocuHTe3a. Peakuuu
¢dorocunTeza. DddexkTUBHOCTL (QoTOCHHTE3a. 3HaUeHUE (OTOCHHTE3a IS
XKU3HH Ha 3emsie. BriusHue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHUS €r0 MPOJIYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpyoIIre OakTepuu. 3HaUY€HHE XEMOCHUHTE3a
IUTS )KM3HHU Ha 3eMIie.

DHepreTuueckuil 0OMeH B kjeTke. Pacliernsenue BeuecTs, BbIACICHUE U
AKKyMYJUPOBAaHHE DHEPTUM B KIETKE. OTalbl SHEPTETHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe OKUCIEHUE, WIM KIETOYHOE
JIbIXaHHE. OkucIUTENBHOE dbochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYeCcKoro ooMeHa.



Peakuun wmatpuuHoro cunrte3a. ['enermdeckas uHbopmamums u JIHK.
Peanuzanusi renetndeckor nH@opmaruu B kieTke. ['eHeTHUueckuil Ko U ero
cBorctBa. TpaHckpunuuss — wMarpuunbii cuHTe3 PHK. Tpancmsaoms —
OouocunTe3 Oenka. Otambl TpaHchsaiuu. KomupoBanue amMuHOKHUCIOT. Poib
prubocoMm B OmocuHTE3€e OerKa.

Hexknerounsie ¢popmbl ku3HU — BUpPYChL. MicTopust oTKpeiTHs BUpYycoB (/.
N. UBanoBckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJa BUPYCOB.
bakreprnodaru. boie3snn pacTeHH, >KHMBOTHBIX M YEJIOBEKAa, BBI3BIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BUY) — Bo36ynurens CITN/a.
OOpatHast ~ TpaHCKpUMNIMs, peBepraza u  wuHTerpasa. lIpodwunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JlemoHncTpanum:

IToptpetsi: H. K. Konbsuos, /1. . Usanosckuii, K. A. Tumupsizes.

Tabmuier u cxembl: «Turbl nutanusy, «Metadbonuzm», « MUTOXOHAPHUS,
«HepreTuyeckuii ooMen», «Xioporiact», «Potocunrtes», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «l eHeTudyecKuii
Kom», «Bupyce», «bakrepuodaruy, «CTpoeHrne U >KU3HEHHBIM UK BUpyca
CITI1/a, 6akrepuodara», «Permxarus JJHK.

O6opynoBaHue: MO eJIN-alIUInKaluu «Y nBoeHue JIHK u
TpaHckpunius», «buocunres 6enka», « CTpoeHUE KIETKW», MOJIECNb CTPYKTYPbI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHANBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounbrii 1Mk, vk KM3HCHHBIM UK KieTku. MHTEpdaza u MUTO3.
[Ipoueccrl, npoTekaromue B nHTepdase. Pernnukamnus — peakiuss MaTpUUHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA Ha0Op — KapHUOTHIIL.
JIunouaHbli M TaIUIOMJHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHJIBI.
[{uTosornueckue OCHOBBI Pa3MHOXKEHHS W HWHAWUBUAYAJIBHOTO Pa3BUTHSA
OpPraHu3MOB.

Henenue knetkn — Muto3. Craauu mutosa. [Ipoueccsl, Mpoucxoasimme Ha
pPa3HBIX CTAAUSAX MUTO3a. BUOJTOTUYECKHAN CMBIC MUTO3A.

[Iporpammupyemasi TuGeh KJISTKA — aroITo3.

@opMbI  pa3MHOXKEHHS OpPraHU3MOB: O€CIoJioe | TMOoJoBoe. Bumisl
Oecrioioro  pa3MHOXKEHUS:  JIeJICHUE HAJBOE, IOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cragun meno3za. [Ipoueccel, mpoucxoasuime Ha CTaausX Menosa.
IToBenenne xpomocoM B Meio3e. KpoccunroBep. buonmornueckuid CMbICIT U
3HAYEHHUE MEHo3a.



['ameTorenes — mpoiiecc 00pa30BaHMs MOJIOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeIe xene3bl: CEeMEHHUKU U STMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeTt (CrepMaro30u]l, SIMIEKJIeTKa) — CIEePMAaTOreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOeHUs SUIEKIETOK W crepmaro3ousioB. OIuIog0TBOpEHUE.
[TapTeHorenes.

NunuBuayanpHoe pa3ButHe (OHTOreHe3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATBHOTO PA3BUTHSI Y TO3BOHOUHBIX )KMBOTHBIX:
npoOsieHne, racTpyisaius, opraHorenes. [loctamOpuonanpHOE pazBuTHe. THITBI
MOCTAIMOPHUOHAIIBHOTO PA3BUTHS: MPsSMOE, HEmpsiMoe (JIMYuHO4YHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpOJICTBA.

Poct u pa3zButue pacrenuil. OHTOre€HE3 LBETKOBOTO PACTEHHUsS: CTPOEHUE
CEMEHH, CTAINM PA3BUTHSI.

JemoncTpanuu:

Tabmuupl 1 cxembl: «DOpMbI pPa3MHOKEHHSI OPraHU3MOBY», «JIBoliHOE
OIUIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHUil», «BerertaTuBHOE pa3MHOXKECHHUE
pactenuity, «Jlenenue kietku Oaktepuit», «CTpOECHHE TOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Kietounslit 1iukiny, «Pemmukanus [JJHKy», «Mutosy,
«Meio3y», «IIpsiMoe u HenpsMoe pa3BUTHEY», «['aMeTOreHe3 y MIEKOIMUTAKIIUX
U 4eNoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

OOGopynoBaHue:  MHUKpPOCKOI,  Mukpompenaparsl  «CrnepMaTo30uibl
MJICKOITATAIOWIETO», <« SMUeKneTka MIeKonuraromero», «Kapuokunes B
KJIETKaxX KOpENIKa JIyKa», MarHUTHas MOJEb-anIIuKaus «Jlenenue KIeTkmny,
mozenb JIHK, Monens MetadazHoit XpOMOCOMBI.

JlabopaTopHble U MpakTUYEeCKHe padoThI:

JlaGopatopnas padora Ne 3. «HaOmtogeHue MHUTO3a B KJIETKAX KOHYHMKA
KOpEeIlIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHasi pabora No 4. «l3ydyeHue CTpOeHHUS MOJOBBIX KJIETOK Ha
rOTOBBIX MHUKpOINpenaparax».

Tema 6. HacsiencTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmMer u 3amaum reHetuku. Mcropus paszButus reHeTwkd. Poib
IIUTOJIOTHH ¥ AMOPUOJIOTUU B CTAHOBIICHUM TE€HETUKH. BKIIam pOCCHICKUX U
3apyOeKHBIX  Y4YEHBIX B  pa3BUTUE TEHETUKU. MeToAbl  T€HETUKHU
(ruOpuI0IOTHYECKU,  IUTOTEHETUYECKUU,  MOJICKYJISIPHO-T€HETUUYECKU).
OCHOBHBIE T€HETUYECKHE TOHATUS. [ eHeTHUEeCKass CUMBOJIMKA, UCTIOJb3yEMasl B
CXEMaxX CKpEINBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUS  MPHU3HAKOB, YCTAaHOBJIEHHbIE [
Menpnenem. MoHOrUOpUAHOE CKpelIMBaHuEe. 3aKOH eInHOo0O0pa3us TruOpuiioB



nepBoro nokoJieHusi. IIpaBuino JTOMUHUPOBAHUA. 3aKOH PACIICIIICHUS
npu3HakoB. ['unore3a yuctorel raMeT. [10JIHOE M HEMOTHOE TOMUHUPOBAHUE.

JluruOpuaHoe CKperuBaHuWe. 3aKOH HE3aBHCHUMOTO  HACIEIOBAHUS
npu3HakoB. llUTOreHeTHYEeCKHEe OCHOBBI  JUTHOPHIHOTO  CKPEITUBAHMS.
AHanu3upymolee CKpELIUBaHUE. Hcnonp3oBanne AHATU3UPYIOUIETO
CKpeILUBaHUs JIJIsl ONPEICIICHHS TEHOTHUIA OCOOU.

CuemieHHoe HacienoBaHve npu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HAacJ€JOBaHUI0 Te€HOB. HapymieHune cuemieHuss TreHOB B
pe3yabTaTe KPpOCCHHTOBEPA.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. | €HETUYECKUE KapThI.

I'enetrunka nona. XpoMOCOMHOE ONPEAECTIECHHUE T10Ia. AYTOCOMBI U TTOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3meHunBOCTS. Buib W3MEHYHUBOCTH: HEHACJICICTBEHHAA 151
HacJlEeACTBEHHas. Poiabp cpeapl B HEHACHEACTBEHHOW  HW3MEHYMBOCTH.
XapakTepucTuka MOIU(PUKAIIMOHHON W3MEHYMBOCTHU. BapuaniMoHHBIM psj U
BapuanuoHHas KkpuBas. Hopma peakuuum npusHaka. KoimuecTBeHHbIE U
Ka4eCTBEHHBIC MPHU3HAKU U MX HOpMa peakiuu. CBoMcTBa MOAM(PUKAITMOHHOMN
U3MEHYHBOCTH.

HacnencTBenHas, vl TeHOTHUIIMYECKAs, M3MEHUYNBOCTh. KoMOnHaTHBHAS
M3MEHYMBOCTh. Meilo3 u MOJOBOM TmpoliecCc — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. MyTaIlMOHHAsT W3MEHYUBOCTh. Kraccudukarmuss MyTarmii:
T€HHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYTALUU.
MyTtarennbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIJIOB B HACIEICTBEHHOMN
n3meHuuBoctu H. M. BaBunosa.

Buesanepnast HaCneACTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uvenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YEJI0BEKA: reHeaJ0rn4eCKuU, OJIM3HEIOBBIH, LIMTOTCHETUYECKUH,
OMOXUMHUYECKUM, MOJIEKYJIIpHO-TeHeTHYeckuil. COBpeMEHHOE OMpeIeiieHUe
TE€HOTHUIA: TIOJJHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomoipto IIIIP-ananu3a. HacneacTtBeHHble 3a00JieBaHMS 4YEIOBEKAa: T€HHBIC
0oJie3HH, O0JIE3HU C HACIICICTBEHHON IPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. ComaThueckue | TeHepaTHBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JICUCHUS
reHeTUYecKuX 0oJe3Hel. MeruKo-reHeTHYeCKOe KOHCYJIbTUPOBAHNE. 3HAUCHUE
MEIUIMHCKOW TEHETUKA B MPEAOTBPAIICHUU U JICYEHHUM T€HETUYECKUX
3a00J1eBaHUH YEIIOBEKA.

JdeMoHcTpanuu:



[Toptpetsl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuer u  cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHWE © €0
LIATOTE€HETUYECKAasi OCHOBa», «3aKOH PACHICIUIEHUSI U €r0 IUTOre€HEeTUYEeCcKas
OCHOBa», «3aKOH YHCTOTBI TameT», «JlurubpugHoe CKpeuuBaHuey,
«lluTonornyeckne  OCHOBBI  AUTHOPUIIHOTO  CKpEeHIuBaHUs», «Meio3y,
«B3auMonencTBUE aJIENbHBIX TEHOBY», «l'€HETMYEeCKHE KapThl pPacTEHUH,
KUBOTHBIX U 4eloBeka», «['eHeTuka mosa», «3aKOHOMEPHOCTH HACIIEIOBAHMUS,
CLUEIUIEHHOIO0 ¢ mnosiom», «KapuoTumel 4eloBeka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTIY, «MoaudukanmoHHas u3sMeHIMBOCThY, «HacnenoBanue pesyc-
dhaxTopay, «I'eHeTuKa rpynn KpoBu», «MyTallMoHHasi U3MEHYHUBOCTh.

O6opynoBanue: Moaenu-anIIuKauu «MOHOTHOpUIHOE CKPEIIMBAHUEY,
«Henonmunoe nomuHUpoBanue», «JlurunOpumgHoe ckpernuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOI U MUKpompenapar «Jpo3oduna» (Hopma, MyTanuu
(bopMBbI KpBUIbEB M OKPACKH Telia), repbapuii «['opox moceBHOI».

JlabopaTopHble U NpakTUYEeCKHe PadoThI:

Jlabopatopnas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.

Jlabopatopnas  pabora No 6. «M3yuenue MoAMPUKAIMOHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PSAia U BAPUAITMOHHOU KPHUBOM.

JIabopatopHas padora Ne 7. «AHanu3 MyTaluil y Apo30(Hiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue M aHalW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknpys Kak HayKa U pouecc. 3apoXkACHUE CEJIEKINN U JOMECTUKALM.
Vuenne H. WM. BaBuioBa 0 ULEHTpax NPOUCXOXKIAEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHHil. LIeHTpbI MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COpT,
nopoJa, MTaMM.

CoBpeMeHHbIE METOIbI CeICKIIUU. MacCOBBIN U MHIUBUAYAJIBHBIA OTOOPHI
B CEJICKIIMM PACTEHUN U KUBOTHBIX. OlleHKa AKCTEpbepa. bIu3KkopoicTBEHHOE
ckpenuBanue — WHOpuauHT. YUnctas nuHusa. CKpenMBaHWE YWCTHIX JTUHUH.
['ereposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPHUIUHT.
Otnanéunas rubpuau3anuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
MOJYYEHNUE MOJUIUIOUAOB. JOCTHKEHHUSI CENEeKUUH PACTCHUH, YXKUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib TpOU3BOJCTBa. ['€eHHAs MHXKEHepusa. JTarbl
co3ganusi pekomObunantHo JIHK u Tpancrennbix opranusmon. Kierouynas
nwxkeHepus. KiietouHble  KyJabTypbl. MHKPOKIOHAIBHOE  Pa3MHOKEHUE



pactennii. KIlOHHpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. ODKOJOTrHYecKHe W 3Tthyeckue npobiembel. MO — reHeTudecku
MOAU(PUITTPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

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

Tabmuiel u cxembl: kKapta «LleHTpbl TPOUCXOXKIEHUSI U MHOTO0Opa3us
KyJIbTYpHBIX pactenuit», «llopombpl gomamHuUX  KUBOTHBIX», «CopTta
KyJbTYpPHBIX pacTeHuit», «OtnanéHnas rudpuausanus», «PaboTbl akajgeMuka
M. ®@. UsanoBay, «Ilomumionaus», «O0bEKTb OMOTEXHOIOTUNY, «KiteTouHbie
KyJbTypbl W KIOHUpOBaHHE», «KOHCTpyMpoBaHHE U TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIIONOB JUKUX (QopMm
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKTUYECKHEe PadoThI:

Okckypenst « OCHOBHBIE METOABl M JIOCTHKEHMS CENEKIMU PACTEHUU U
KUBOTHBIX  (HAQ  CEJEKIMOHHYI0  CTaHIMIO, IUIEMEHHYI  (depmy,
COPTOMCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SWCTBO, JIabOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoIIOLMOHHAS OMOJIOTHS.

[Ipennockuiku BO3HMKHOBEHUS 3BOJIIOIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OWonoruu. BiusHue 3BOTIONMOHHON TEOpHUH HA PAa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBueTenbCcTBa 3BOJIONKH. [laIeOHTOIOTHYECKHUE: TTOCIIEeIOBATEILHOCTD
MOSIBJICHUSI BUJIOB B TAJICOHTOJIOTHYECKON JIETOMHUCH, TEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cxoactBo U pasznuune (ayH u Qrop MaTEpPUKOB U
OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA M Pa3Iu4usi SMOPHUOHOB Pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIIbHO-aHATOMHYECKHUE: TOMOJIOTHYHBIC, aHAJIOTHIHBIC,
PYIUMEHTApHBIC OpTaHbl, aTaBU3MbI. MOJICKYIIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH U OCHOBHBIX META0OJUYECKUX TMyTEeH y BCex
OpraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. IIpennochuiku BO3HUKHOBEHMS
napBUHU3MA. J[BIKYIIME CHIIBI ABOJIONMU BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE npu OTPaHUYCHHOCTH pECypcCoB, HeonpeaenEHHas
W3MEHYMBOCTH, OOpH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN OTOOD).



Cunrernueckast Teopus sBosonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHUSL.

MuxkposBomorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JIBmokyme cuibl ((hakTOphl) SBOIIOIUHN BUAOB B Mpupozae. MyTalMOHHBIN
npolecc U KOMOWHATUBHAS M3MEHUYMBOCTh. [lomymnsimoHHble BONHBI U Apeid
reHoB. M30isnus 1 Murpanus.

EcrtecTBeHHbIll 0TOOp — Hampapistomuid ¢GakTop 3BoJonuH. DOpMbI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Bosrouuu. lIpumepsl
MIPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMop(h03bl U HAMOATANITAIIIH.

Bun u BupooOpazoBanme. Kpurepuum Bujga. OcHOBHbIE (QOpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJIOTHYECKOE.

Makpoasomorus. Dopmbl  3BOIIOLMU:  (PUIIETUYECKAs,, UBEpPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIONUY.

IIpoucxoxaenue OT HECTIEUUAIM3UPOBAHHBIX IIPEJIKOB.
[Iporpeccupyromas cnenranu3anus. AIanTUBHAS paandalysl.
JdeMoHcTpanuu:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapeun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, @. Mromiep, A. H. CeBepiios.

TaGmuusl u  cxembl: «Pa3BUTHE OpraHM4eckoro Mupa Ha 3emiey,
«3apoJIbIIIK MO3BOHOYHBIX KUBOTHBIX», « ApXxeonTepukcy, «Dopmbl 60pbObI 3a
cymectBoBanue», «EctecTBeHHbli  0oTOOp»,  «MHoOroodpasue  COpTOB
pacTEHUI, «Mmuoroob6pasue opoJg JKUBOTHBIX), «Ilommynsmmy,
«MyTalMoHHas U3BMEHYUBOCTHY, «ApoMopdo3bl», «Mnnoanantanumn», «Oomas
JereHepanns», «/Ipwxymme cwisl sBomonun», «Kapra-cxema Mapmipyra
Iy TEIIECTBUS 4. HapBunay, «bopbba 3a CYLLECTBOBAHUEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «leorpaduueckoe BHI000pa30BaHUEY,
«IKOJIOTUYECKOE BHI000PA30BAHHEY.

ObopynoBaHMe: KOJUIEKIMSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0Op IJIOJOB U CEMsH, KoJuleKIus «[IprMeprl 3alUTHBIX NPUCTIOCOOIEHUN Y
AKUBOTHBIX», MOJIeNIb « OCHOBHBIE HAMPABIIECHUS 3BOJIIOLMNY, O0BEMHAS MOJIETh
«CTpOeHHE rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaguyeckas kapra Mupa, KoyeKuus «@DopMbl COXpaHHOCTU
UCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BJIaxHble npenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapar «lpo3odunay (Hopma, MyTauuu (popMbl KPbLILEB U
OKpacCKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlaboparopnas pabora Ne 1. «CpaBHEeHHE BHUJOB IO MOP(}OIOrHUECKOMY
KPUTEPHUIO».



JlabopaTtopHas pabota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HN Ha 3em.Ie.

JloHay4yHbBIE TPEACTaBICHUS O 3apOKACHUU XU3HU. HaydHbie rumoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emJje: abuoreHe3 W MaHcHepMus. XUMHUYECKas
ABOJTIONMS. AOMOTEHHBIH CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCNEPUMEHTAIBHOE MOATBEPKJICHUE XHWMHUYECKON »SBoJIOUMH. HauvanbHbie
sTanbl Ouosiorndyeckoi sposornuu. ['unoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYP M BO3HUKHOBEHUE MPOTOKJIETKU. [lepBbie KIeTKH U UX
sBOIOLMS. DOPMHUPOBAHUE OCHOBHBIX IPYMII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o spaMm u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickast 3pel. Ilanmeo3olickas 3pa u €€ mNepUOIbl: KEeMOPHUNCKUM,
OPIOBUKCKUH, CUITYPUUCKU, IEBOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHI.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3olickasgs 2pa © €€ mnepuoAbl: MAJICOTCHOBBINA, HEOTCHOBBIN,
AHTPOIIOTE€HOBBI.

XapakTepucTrKa KJuMaTa U Te€oJIOrMYecKUX nporeccoB. OCHOBHBIE ATAIbI
ABOJIFOIIUU PACTUTEIBLHOTO U KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUl U
XKUBOTHBIX. [[0siBNIEHNE, paCUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYe€CKOro MHUpa Kak OTpak€HHe 3BOIOLMU. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIbl OPraHU3MOB.

OBoJroLMs  4YeJloBeKa.  AHTpONOJIOTMS  Kak  Hayka.  PasBurtue
MPEJICTABJICHUN O  NPOUCXOXKICHWHU  YeJioBeKa. Meronpl  u3ydeHus
anTporniorene3a. (CxonctBa M pa3nuyus  4YEJIOBEKA M YKUBOTHBIX.
CucteMaTnyecKoe MOJIOKEHNE YETOBEKA.

JBmxymue  cuibl  (dakTopel)  aHTponoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIIECTBEHHBI 00pa3 KU3HU,
U3rOTOBJIEHUE OPYJIUN TPYAQ, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM M BETBU DHBOJIOLHMM YEJIOBEKA: aBCTPAIONUTEKU,
Uenosek ymensiii, YenoBek mNpsMoxoasuuid, YeloBeKk HEaHAEPTAIbCKUM,
UYenosek pasyMHbld. Haxonku MCKOMAeMbIX OCTATKOB, BPEMs CYILIECTBOBAHUS,
00J1aCTh pacpoCTpaHeHUs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoWJHas (PKBATOpUAJbHAs), MOHIOJIOWIHAS
(a3marcko-amepukaHnckasi). UepTbl NOpUCIIOCOOJEHHOCTH  MPEICTAaBUTEIEH
YEJIOBEUECKHUX paC K YCIOBHSM CYILIECTBOBaHUs. EAMHCTBO 4ENOBEYECKUX pac.
Kputuka pacuzma.

JdeMoHcTpanuu:



IToptpersr: ®@. Penu, JI. [Tactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl 1 cxembl: «Bo3unknoBenne COJHEYHOM CHUCTEMED», «Pa3Burne
OpraHuyeckoro wmupa», «PactutenpHas kietka», <« KUBOTHas KIETKay,
«IIpokapuornueckas kietka», «CoBpeMeHHas CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKAa U UYEJTOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeECTa MaJCOHTOJOTMUECKUX HAXOJOK IMPEIKOB
COBPEMEHHOI0 YeJIOBEKay, «/peBHenme noam», «pesaue moan», «lleppie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKUe pachh».

O6opynoBanue: Mymsoku — «[Ipoucxoxknenue  yenoBekay  (OHOCTBI
aBCTpaJoNuTeKa, MUTEKAHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CICHKHU HWIH
M300paXKeHUsl KaMEHHBIX OPYJUi MEPBOOBITHOIO YeJIOBEKA (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), reoxpoHojoruueckas Tabnuia, KoywieKus «Dopmbl
COXPAaHHOCTHU UCKONAEMbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKTUYECKHEe PadoThI:

[TpakTuueckas padota Ne 1. «3yueHue nckonaeMbIX OCTaTKOB PacTEHUM
Y KUBOTHBIX B KOJUICKIIUSX).

DKCKypcust «IBOJIIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIM WJIM KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpy:KawInas cpeaa.

OKoyiorusl Kak Hayka. 3aJadd M paslenabl  dKOJoruu. Meroasl
HKOJIOTMYECKUX UCCIIETOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BEKA.

Cpenpl oOUTaHMsSI OPraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue ¢akropsl. Kiaccuukanus 3K0I0THUECKUX (PaKTOPOB:
abnotnyeckne, OMOTHYECKHE M aAHTPOINOTeHHBbIC. J[eWCTBHE HKOIOTHYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AbGuoTnueckue (bakTophI: CBET, TeMIeparypa, BJIAYKHOCTb.
®dotonepuoausm. IlpucrnocobiieHus: OpraHU3MOB K JEHCTBUI0O aOMOTUYECKUX
¢daktopoB. buonornueckue puTMEI.

buotnueckue  dakropsl. Buasl  OMOTHYECKHMX  B3aMMOJICUCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 u ero Qopmel. [lapazutusm,
KOONEpalus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO).
AMeHcanu3Mm, HeuTpain3M. 3HaYeHUE OHOTHYECKHUX B3aUMOACHCTBUM s
CYIIIECTBOBAHMSI OPTAHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEepPUCTUKH momnyiasuud. (OCHOBHBIE IOKa3aTelu
HNOMYJISIIUU: YUCIEHHOCTb, IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, NPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUUA U €€ PeryJisiiusl.



JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, 3. I'ekkensb.

Tabmumpsr u cxemsr: kapta «IIpupoansie 3061 3emnuy, «Cpeasl 0OUTaHUA
opranusMoBy», «®ortonepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYJSUUU UHPY30puu-Ty Penbkny, «[Iumiesbie nenm».

JlabopaTopHble U NpaKkTHYEeCKHEe PadoOThI:

Jlabopatopnas padbora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pPacTEHUMN
13 Pa3HbIX MECT OOMTAHUS.

Jlabopatopuass pabota No 4. «BnusHue cBeTta Ha POCT U pa3BUTHUE
YEPEHKOB KOJICYCa.

[Ipaktuueckass padora Ne 2. «Iloacuér MIOTHOCTH MOMYJSIUI pPa3HBIX
BUJIOB PACTCHUIN».

Tema 4. CooOmecTBa 1 IKOJI0rHYeCKHE CHCTEMBI.

Coo01iectBO Oprann3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BUI0BAs,
IpOCTpaHCTBEHHAsA, Tpoduueckas (nuumieBas). Bunabl-nomunantel. CBsizu B
OHoIeHO3E.

Oxonoruyeckue cucteMbl (dkocuctemsbl). I[lonsatue o0 sKocucTeMe U
onoreorneHoze. DyHKIMOHATBHBIE KOMIOHEHTHl AKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopor BemiecTB M TMOTOK DJHEPrUU B
skocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KocHCcTeMbl. [IHiieBble Lienu u
cetd. OCHOBHBIE IOKa3aTeId  JKOCUCTEMBI: OHOMacca, MPOAYKIUS.
DKOJIOTUYECKUE MUPaMUJIbl: MPOAYKIMHU, YUCIEHHOCTH, OuomMacchl. CBOMCTBa
DKOCUCTEM: YCTOWUUBOCTD, CAMOPErYJISALHNs, pa3BuThe. CyKUecCusl.

[Ipupoaubpie AKOCHUCTEMBI. ODKOCHUCTEMBI O03Ep W peK. DKocucTema
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE 3KOCHCTEMBL. ATpPO’KOCUCTEMBI. Y POOIKOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (axtop ycronumBocTH sKOcucTteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

VYuenue B. U. Bepnanckoro o ouocdepe. I'paHuibl, coctaB U CTpyKTypa
ouocheprr. XKuBoe BemecTBo u ero pynkmuu. OcobeHHocTn Onochepsl Kak
rJI00AIbHOW JKOCUCTEMBI. J[MHAMUYEeCKOe paBHOBECHE M OOpaTHasi CBsI3b B
ouocdepe.

KpyroBopoTbl BemecTB #W OHOT€OXMMHUYECKHE IHMKJIbI DJIEMEHTOB
(yraepona, azora). 3oHaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3eMiau. AHTPONOTCHHBIC HM3MCHCHHS B
ouocdepe. 'modanbHBIE SKOJIOTHISCKHUE TIPOOTIEMBI.

CocyiecTBoBaHMe IPUPOIBI u YeJIOBEUYECTRA. Coxpanenue
OuopaszHooOpa3usi Kak  OCHOBa  ycTrohWuumBocTH  Omocdeprl. OcHOBa



pPalMOHAJIBHOTO YIPAaBJEHUS MPUPOAHBIMU PECYpPCaMU UM HMX HCIIOJIb30BaHUE.
JlocTrxeHns OUOJIOTUM U OXpaHa IPUPO/IBI.

JlemoHcTpanuu:

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

Tabnuuer u cxembl: «llumeBsie nenuny», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpupoanbie coobmiectBay, «llenu nutanus», «IKojgoruueckas MUpaMuUIay,
«buocpepa u  yenoBek», «IKOCUCTEMA IIMPOKOJUCTBEHHOIO  JIECay,
«DKocucTemMa XBOMHOro Jieca», «bHOIEHO3 BOJAOEMA», «ATPOIICHO3Y,
«IIpumepHBIE aHTPONOTrEHHBIE BO3IACHUCTBUS Ha mpupoay», «Baxuenmme
UCTOYHUKH 3arpsi3HEHUSI BO3yXa M T'PYHTOBBIX BOI», «IlouBa — Ba)kHeWIas
cocTaBisitomias ouocdepnr», «DakTopbl aerpaganuu NouBy, «llapHUKOBBII
abdexry, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouochepn», «OOIas
CTpyKTypa 6mocdepr», «Pacnpocrpanenue xu3Hu B omochepe», «O30HOBBIH
skpan ouocdeps», «KpyroBopor yriepona B 6uocheper, «Kpyrosopot azora B
IPUPOIE».

O6opynoBanue: Moaenb-anIuIMKauus « TunuyHeie OMOLIEHO3bI», TepOapHii
«PacturenbHble  cooOmiecTBa», KoJulekuuu — «buonenosdy», «Bpeautenu
BOKHEUIIIUX CEIHCKOXO3SMCTBEHHBIX KYyJNbTYp», TepOdapuu ¥ KOJUICKIIUU
PacCTEHHI U KMBOTHBIX, MIPUHAJJICKAIIUE K PAa3HbIM 3KOJIOTMYECKUM Tpynnam
onHoro Buma, Kpacnas xkHura Poccuiickoit @enepainuu, H300paxeHUs
OXpaHSIEMbIX BUJOB PACTCHUHN U KUBOTHBIX.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [TPOI'PAMMSBI 110
BMOJOI'MNn HA BA30OBOM VYPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHHMA

Cornacio ®I'OC COOQO, ycranaBnuBaroTCid TpeOOBAHUS K pe3ysibTaTaM
OCBOCHMSI OOYYalOIIMMUCS TMpOrpaMM CpelHero ooOmiero o0pa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHHS TpenMera «bromorus»
BBIJICJICHBI  CIEAYIONIME  COCTABJSAIONIME:  OCO3HAaHHE  OOyYarOIUMHKCS
POCCHIMCKON TpaXKAaHCKOH HICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEIILHOCTH W CaMOOTIPE/ICIICHUIO, HAJTUYNEe MOTHBAIMU K OOYYCHHIO
OuoJorny, mejeHanpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUN TMIHOCTH Ha
OCHOBE KJIIOYEBHIX IIEHHOCTCH W HCTOPUYECKUX TPATUIUNA  Pa3BUTHS
OMOJIOTMYECKOTO0  3HAHUSA, TOTOBHOCTb M  CIHOCOOHOCTH OOydYarommxcs
PYKOBOJICTBOBATbCSI B CBOCH  JICATEIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMHM, TPHUCYIIUMH CHCTEME OHMOJIOTHYECKOro OOpa30BaHMs, HAIHUNC



AKOJIOTMYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU W CTPOUTh
’KU3HCHHBIC TUIaHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS NpeaMeTa «bHOJIOrus» JOCTUTAIOTCS
B CIMHCTBE Y4YCOHOM M BOCHHUTATCIBbHOW JEATCIIBHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMU POCCUUCKUMHU  COLIMOKYJIbTYPHBIMHM, HCTOPUUYECKHMHU U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIIECTBE MpPaBUIaAMU U
HOpMaMU TIOBEJIEHHSI UM  CIOCOOCTBYIOT  mpolieccaM  CaMOIO3HaHMS,
CaMOBOCITUTaHUSA U CaMOPA3BUTHS, PA3BUTUSI BHYTPCHHEN MO3UIUU JINYHOCTH,
MaTPpUOTHU3Ma, YBAXKCHUS K 3aKOHY W MPABONOPSJKY, YEJIOBEKY Tpylda H
CTaplieMy IOKOJICHHIO, B3aUMHOI'O YBaXKCHHS, OEPEKHOr0 OTHOIICHUS K
KyJbTYPHOMY HAacJ€IUI0 MW TpagulMUsIM MHOTOHAIMOHAJIBHOTO Hapoja
Pocculickon @enepaiuu, Npupoae U OKPYKAIOIIEH Cpeae.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHUSA YyueOHOro mnpeameTra «buomorus»
JIOJIKHBI OTpakaTh TOTOBHOCTD U CIIOCOOHOCTH oOyyJarommxcs
PYKOBOJICTBOBAaTbCA C(POPMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHUIA,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0o OOIlEeCTBa,
pacIIMpeHUe KU3HEHHOTO OIbITAa W ONbITa JCATEIBHOCTH B IIPOLECCE
peanu3ali OCHOBHBIX HAMpPaBJICHUN BOCIHUTATEIbHOM NESATEIbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMH  OOYydYaromerocss  Kak
AKTHBHOT'O U OTBETCTBEHHOI'O YJIeHa POCCUHCKOTO O0IIEeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaKEHUE
3aKOHA M MPABOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MESATEIBHOCTH NPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO ITO3HMIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMO/ICHCTBUS JIIOJICH C pa3HBIMHU YOCKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
1 COIIMAIBLHBIM IOJI0KEHHEM,

FOTOBHOCTh K COTPYJIHHYECTBY B IPOIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEAOBATEIBLCKUX 3aJ7a4, YBAKUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO ONMOHEHTOB MpHU OOCYKJIECHUHM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKAHNS,

FOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM CSATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMSA:



c(OPMHUPOBAHHOCT  POCCHUICKOM I'paKIaHCKOM MUJIEHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHUSI K CBOEMY HAapOAY, YYyBCTBAa OTBETCTBEHHOCTH MEpE/
PonuHoM, ropmocty 3a cBOM KpaM, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
IIPOLLJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
MPUPOBI, TOCTHKEeHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
Tpynae,

CIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OHMOJOTMM, MOHUMAHUS 3HAYCHHUs OMOJIOTMM B TO3HAHMM 3aKOHOB
IPUPO/BI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'O 00I1IEeCTBA;

ujeiiHas yoeX1€HHOCTh, TOTOBHOCTh K CIY)K€HMIO U 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U NMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSIM, CO3JAHUI0 CEMBH Ha
OCHOBE OCO3HAHHOTO IMPUHATHUSA LIEHHOCTEN CEMENHOMN )KU3HU B COOTBETCTBUHU C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIOUYasi ICTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

IMOHUMAHUE SMOLUOHAIBHOTO BO3JICUCTBUA KUBOW IIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BHJIAX UCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnvyeckoro BocnuTaHusi, GOpMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHMMAaHHWE W peanu3alus 3J0pOBOro M 0e30macHoro obpasa >KU3HU
(3mopoBOoe  THUTaHWE, COOJIOJIEHWE TUTHMEHHYECKHMX TPaBWI U  HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUA U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTbH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3MYECKOMY U NICUXHUYECKOMY 3/10POBbIO;

MNOHUMAHUE LIEHHOCTU MPaBWJI HHAMBUAYAJbHOTO W KOJUIEKTHBHOIO
0€30MMacHOr0 MOBEACHUS B CHUTYalUsAX, YTPOXKAIOMIMX 3J0POBbI0O U KHU3HU
JIIOJICH;



OCO3HAaHHWE  TMOCJIEACTBUM W  HENPUATHS  BPEIHBIX  MPHUBBIUEK
(ymotpeOneHust anKoroisi, HAPKOTUKOB, KypEeHHUs );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYI0IO0HE;

TOTOBHOCTh K AKTUBHOM AESATEIbHOCTH TEXHOJOTMYECKOW U COLUAIBbHOU
HaIpaBJIeHHOCTH, CIIOCOOHOCTD UHULMUPOBATH, MJIaHUPOBATH u
CaMOCTOATENIbHO BBIMOJIHATH TAKYIO JI€ATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM mnpodhecCHOHATBHON esATENbHOCTH,
yMEHHUE COBEPIIAaTh OCO3HAHHBIN BBIOOP Oyayiei mpodeccun u peaan3oBbIBATh
COOCTBEHHbIE KU3HECHHbIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS S

HKOJIOTMYECKU 11€JIeCO00pa3HOE OTHOILIEHUE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJOTMYECKON KyJIbTYphl: HMPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TMOCTYNKOB W OLEHKH WX BO3MOXHBIX IOCIEICTBUMA IS
OKPYIKaroIIEH CPEbI;

OCO3HaHME TI00aJTbHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTed ux
pELIeHMUS;

CIIOCOOHOCTh HCIOJIB30BAaTh MPUOOPETAEMBbIE MPU H3YUYEHHH OMOJIOTHH
3HAHWST U YMEHHUS IpU PELIEHUU MpPOOJIEM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIONIONIb30BaHUEM  (COONIOACHHE TMpaBUJ TMOBEACHUS B  MPHUPOJAE,
HAIIPaBJICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B SKOCUCTEMAxX, OXpPaHy BHJOB,
IKOCUCTEM, OHOChephl);

AKTUBHOE HENPUATHE JACUCTBUW, NPUHOCAIIMX BpEI OKpPYXKarollen
MIPUPOJIHOM cpelie, yMEHHE MIPOrHO3UPOBAaTh HEOIArOMPHUITHBIE SKOJIOTHUECKHE
NOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBpALIATh UX;

HaJM4YUE Pa3BUTOrO HKOJOTMYECKOTO  MBIIUICHUS, OSKOJOTHYECKOU
KYJbTYpbI, OIbITA AEATEIBHOCTH 3KOJOTMUYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCA UMH B MO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAJILHON
[IPaKTUKE, TOTOBHOCTM K YYacTUIO B IPAKTUYECKOH  JIE€SATEIBHOCTH
AKOJIOTHYECKOMN HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MPAKTHKU, OCHOBAaHHOT'O Ha JUAJIOTe
KyJbTYp, CIHOCOOCTBYIOLEIO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIbTYPHOM
MUpE;



COBEpPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIHCKON KYJIBTYPHl KaK CpelCTBa
B3aUMOJICUCTBHS MEXY JTFOAbMHU U TIO3HAHUS MUPA,;

MOHUMaHUEe Cchenu@uKd OWONOTUU KaK HAyKH, OCO3HAHUS €€ pPOJu B
(dbopMHpPOBaHUM PAITMOHATILHOTO HAYYHOT'O MBIILICHUS, CO3JaHUHU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAIOIeM MHpE Kak O €IMHCTBE IMPUPOJIbI, YSIIOBEKA U
oOIIecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHH IPoOJIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH ISl COBPEMEHHOM ITUBIIIA3AIIIH:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CHOCOOHBIX peIIaTh PECypCHbIE MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEUECTBA, MIOMCKA MyTEeH BBIXOJa U3 TJIOOAIBHBIX AKOJIOTHICCKUX MPOOIeM
U oOecmedyeHHs TMepexoja K YCTOMYMBOMY pPa3BUTHIO, PallMOHATBHOMY
HCITOJIb30BAHUIO TIPUPOJIHBIX PECYpCOB U (HOPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aWMHTEPECOBAHHOCTh B TMONYYCHHH OHOJOTHYECKUX 3HAHMHA B IEJAX
MOBBINMICHUST OOIIEeH KyJNbTYPhl, E€CTECCTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOM  9YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOYyYaromIuxcs,
dhopMupyemMoit Tpu N3y4eHUH OUOJIOTHH;

NOHMMaHWE  CYIIHOCTH  METOJOB  TO3HAHUSA, WCIONB3yeMBIX B
€CTECTBEHHBIX HayKaX, CITOCOOHOCTH HCITOJIb30BATh IMOJIy4acMbIe 3HAHUS IS
aHanwu3a U OOBSICHEHUS SBIICHUNA OKPYKAIOIIETO MUPA W MPOUCXOMSIINX B HEM
W3MEHEHUH, YMEHHUE JIeJlaTh 0OOCHOBAaHHBIE 3aKITIOYCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIINXCS TAHHBIX C IEJIBI0 MOJYUYEHUs JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATEIHFHO MCIOIB30BaTh OMONOTHYECKUE 3HAHUS IS
pEIIeHMS IPOOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHE IICHHOCTH HAYYHOW NEATEITLHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOCKTHYIO M MCCIICIOBATENBCKYIO JEATETFHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHUIO, K aKTUBHOMY IOJyYEHHIO HOBBIX 3HAHHWH MO OWMOJIOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble  pe3yJibTaThl  OCBOCHHS ~ Y4eOHOro  IpeamMeTa
«buonorus» BKJIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOyyJarommxcsi  MEXJAUCIUIUIMHAPHBIE — (MEXIpPEAMETHBIE)  OOIIeHAYYHBIC
MOHATHSI, OTpaKarollue IEJIOCTHOCTh HAYYHON KapTHUHBI MHUpa U crenuduky
METOJIOB TIO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, Hay4YHbBIA (aKT, MPUHIIUI, THUIIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEAOBAaHUE, HAOJIOJIEHUE, H3MEpEHHE,
AKCIIEPUMEHT W JpYruX),  yHHUBEpCaJIbHbIE  ydeOHble  JEUCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHMKAaTHUBHBIE, DETYJSITUBHBIE), OOECHeUnBaIOLINE
¢dopmupoBanrue (pyHKIMOHAIBHON IPaMOTHOCTH U COIMAIBHOM KOMIIETEHLIUU
oOyyaromuxcs, CIOCOOHOCTh  OOy4YarolIUMXCsl  MCIOJNb30BaThb OCBOCHHbBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHMS U  YHHBEPCAJIbHbIE
yueOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAJIBHOM ITPAKTHUKE.

MetanpeameTHbie pe3yJabTaTbl OCBOCHUS MPOTPaMMbl CPEIHETO OOILEro
o0pa30BaHMsl TOJKHBI OTPAXkKAaTh:

OBinageHne  yHMBEPCAJIbHBIMHM  Y4eOHBIMM  IO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 0a3oBble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyalU3UpOBaTh  MpoOIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Kiaccuukauuu, o00OOLIEHUs), PaCKphIBaTh
CMBIC]T OHMOJIOTMYECKHX TMOHATUH (BBIIEIATH HUX XapaKTEepHbIE MPU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTHUMHU MOHATHIMHU);

ONpENENATh LENN JAEATEIBHOCTH, 3aJaBas MHapaMeTpbl U KPUTEPUM HX
JOCTUXKEHHUS, COOTHOCHUTH pe3yJbTaThl JACSITENBHOCTH C IOCTaBJICHHBIMU
LESIMU;

UCIIONIb30BaTh OWOJIOTMYECKUE TOHATUSA i OOBSCHEHUS (AKTOB U
SIBJICHUM KUBOU IPUPOJIBIL,

CTPOUTHb JIOTHYECKHE pPACCyXIEHUs (MHIYyKTUBHBIEC, AE€TyKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOJIBI U 3aKJIFOUEHNUS;

INPUMEHATh  CXEMHO-MOJIEJIBHBIE  CPEICTBA s IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOLIEHUIN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX,
a TaKKe IPOTHUBOPEYMH PA3HOTO POJA, BBIABICHHBIX B  Pa3jIM4HbBIX
MH(}OPMATMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIaH PEUICHHs MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS
MaTepHaIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATECIBHOCTh, OLEHUBATH COOTBETCTBUE
pPE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCIEICTBUM I€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOJIeM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BIAQJ€Th  HaBBIKAMHU  Y4eOHO-HCCIENOBATEIbCKOW M MPOCKTHOU
NEATeNIbHOCTH, HaBbIKAMHM  paspelieHuss npoOjeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIICHUS MPaKTUYECKUX
3a/1a4, MPUMEHECHHIO PA3TMYHBIX METOJIOB TIO3HAHUS;

UCTIOJIb30BaTh PA3JIMYHBIC BHIIBI JIEATEIHHOCTH TIO TOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIIPETAIluu, MPeoOpa30BaHUIO W TMPUMEHCHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3/IaHUH YICOHBIX M COITMATBHBIX TPOCKTOB;

dbopMupoBaTh ~ HAYYHBIM  THUN  MBIIUICHUS,  BJIAJIETh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU ¥ METOJIAMU;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIC 3aJjaud B 00pa30BaTEIbHOU
JEATENHHOCTH 1 KU3HCHHBIX CHTYaIIUsX;

BBISIBIIATh TIPUYWHHO-CIICJICTBCHHBIE CBS3M M aKTyaJU3UpOBaATh 3aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HAXOAUTh apTyMEHTHI JIJIsl JT0Ka3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTUYECKA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANIPABJICHHBIN MMOMCK MEePeHOCca CPEJICTB U CIIOCOO0B
JIEHCTBUSA B MPOPECCUOHAIBHYIO CPENY;

YMETh MEePEHOCHUTHh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYO 00JacTH
KU3HENICATCITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTHHAIBHBIC MTOJAXO0/IbI H PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCS B PA3NIMUYHBIX HMCTOYHWUKAX WHPOpManuu (TEKCTe
y4eOHOro  MOoCOoOMSs, HAay4YHO-MOMYJSPHOW  JUTeparype, OHOJOTHUYECKHUX
CIIOBapsiX W CHPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax naHHBIX, B MHTepHeETe),
aHANMM3UPOBaTh HMH(POPMAIUIO PA3IMYHBIX BUIAOB M (OPM MpeACTaBICHUS,
KPUTUYECKH OIIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(bopMyIUpPOBATH 3aMPOCH] U TPUMEHSTH PA3IMYHBIE METOIBI MIPU TTOUCKE U
orbope Ouonoruyeckor uWHPOpMAIMK, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBIX 33/1a4;

MpUOOPETaTh OMBIT UCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy AaKTUBHOTO  HCITOJIb30BAHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMAJIbHYI GOpMYy MpeCTaBICHUS
ouosiornyeckod wuHpopManuu (CXembl, TrpaduKy, ITUArpaMMbl, TaOJUIIbI,
PUCYHKH U IPYTOE);

HCMOJIb30BaTh HAy4dHbIM S3bIK B KAaue€CTBE CpEJACTBA Ipu paboTe ¢
Ouosioruyeckord HHGpOpMaIMen: NPUMEHSATh XUMHYECKHE, (PUIHYECKUE W
MaTeMaTUYeCKHe 3HaKU U CUMBOJIbI, POpMyIibl, a00OpeBUaTypy, HOMEHKIATYPY,
WCIOJB30BaTh U MNpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH;

BJIaJICTh ~ HABBIKAMHM  pPACIO3HABAaHWUS W 3alIUThl  MHOOPMAIINH,
nH()OPMAIIMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

1) oO1enmue:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BceX cdepax IKU3HH, aKTHBHO
y4acTBOBAaTh B JHAJOre WM JUCKYCCHHM IO CYIIECTBY OOCYXJIaeMON TEeMBbI
(ymeHue 3ajaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXJICHHS  OTHOCHTEIHHO
BBITIOJTHEHUS TpeIjlaraeMoi 3a/laud, yYUThIBaTh HHTEPECHl U COTJIACOBAHHOCTh
MO3UIUI APYTUX YUYACTHUKOB JIUANIOTA WM IUCKYCCUN);

pacrio3HaBaTh HEBEpOAIBbHBIC CpEJCTBA OOINEHUS, MOHUMATh 3HAYCHHE
COITMAILHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYAIIHH,
YMETh CMSATYATh KOH(PJIMKTHI U BECTU IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS, TOHUMATh
HAMEpPEeHUs] JPYTUX JIIOJIe, TMPOSBISTh YBAXKUTEIbHOE OTHOUIEHUE K
cobeceTHUKY 1 B KOPPEKTHOH hopme hopMyITHpOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C MCIOIB30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAsA AesITeJIbHOCTD:

MOHMMAaTh U  HCHOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
UHAUBUIYAIbHOM pabOThl TpU  pelIeHWH  OHOJIOTMYECKOW  MpOOIIeMBl,
000CHOBEIBATh HEOOXOIUMOCTh MIPUMEHECHUS rPYHIOBBIX dbopm
B3aMMO/ICHCTBUS MIPU PEIICHUN YUeOHOM 3aa4H;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH Ka)KJI0T0 4JieHa KOJIJIEKTHBA;

NpUHUMATh 1I€IM COBMECTHOW JICSATEJIbHOCTH, OPraHU30BbIBATH U
KOOPJAWHHUPOBATH JIEMCTBUS MO €€ NOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUU,
pacrpenensTh pojid ¢ y4éTOM MHEHUM YYaCTHUKOB, OOCYXXJaTh pPE3yJbTaThl
COBMECTHOU padOTHI;

OIIEHMBATh KAa4ECTBO CBOETO BKJIaJa M Ka)XJOr0 y4aCTHMKAa KOMAaHJbl B
OOIIMIA pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;



IOpeaiaraTb HOBBIE IPOEKTHI, OLIEHUBATh HJEA C MO3ULHMH HOBU3HBL,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B Pa3IU4HbIX
CUTYaIHSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OBJaieHne YHHBEPCATbHBIMH PeryJSSTUBHBIMHU AeCTBUSIMM:

1) camoopranuszanus:

UCII0JIb30BaTh OWOJIOTMYECKUE 3HAHUS JJIs BBISIBICHUS MPOOJIEM M HUX
pEIIeHNs B )KU3HECHHBIX U YYCOHBIX CUTYaIUsX;

BBHIOMpPAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1I€JIEBbIE W CMBICIOBBIE
YCTAHOBKH B CBOMX JCHCTBUSX U MOCTYINKAX 10 OTHOLIEHUIO K dKUBOW MNPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBbIO OKPY>KAIOIINX;

CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATENIbHYIO  J€ATEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3aJaud B
00pa30BaTeIbHOM NEITEILHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pEUIEHUs MpoOJeMbl C  Y4YETOM
MMEIOITUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmMpATh paMKH  yd4eOHOTO TIpeJAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTEHHUH;

JenaTb ~ OCO3HAHHBIA  BbIOOp,  apryMeHTUpoBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh TPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO ITUPOKOW IPYIAUIUU B
pa3HbIX 00JIACTSIX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM;

BJaJIeTh HAaBBbIKAMHU [O3HABaTENbHOM pedieKCud KaK OCO3HaHMUS
COBEPILAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YyJbTaTOB U
OCHOBAHU, UCIIONIB30BaTh MPUEMBI pediiekcun s OICHKU CUTYyalllH, BRIOOpa
BEPHOT'O PELIEHUS;

YMETh OLEHHWBAaTh PUCKA UM CBOEBPEMEHHO MPUHUMATh PEMIEHUS IO HX
CHUKEHMUIO;

MPUHUMATh MOTHUBBI W apPryMEHThI JAPYIUX MPU aHAIU3E PE3YyJIbTAaTOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl U IPYTrUX:

NpUHUMATh ceOsl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;



IPUHUMaTh MOTHBBI M apryMEHThl JIPYTUX I[PU aHAJIU3€ PE3YJIbTATOB
NEATENbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYTUX HA OLINOKY;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbrarhl ocBoeHUs Mporpammbl COO mo O6uoJioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crHeuuduueckue s y4yeOHOro mpeameTa
«buonorus» HaydHble 3HaHHUS, YMEHUS M CIOCOOBI JEHCTBUU MO OCBOEHHIO,
WHTEpPNpETallMd ¥ MPeoOpa3OoBaHUIO 3HAHWW, BHUABI JIESITEIBHOCTH IO
MOJIyYCHUIO HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IUYHBIX YYEOHBIX
CUTyallusX, a TakXKe B peajJbHbIX KXU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX C
Oouosiorueii. B mporpamMmme npenMeTHbIE Pe3yJbTaThl MPEACTABICHBI MO TOJlaM
oOy4eHwus.

[IpeameTHBIC pE3ynbTaThl OCBOCHUS yueOHOTO TipenmMeTa «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MeCT€ W pPOJiu OHOJOTHMM B CHCTEME
HAy4yHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPa U HAYyYHOTO MHUPOBO33PEHUS, O BKIAJe
POCCUMCKUX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKITMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJIs pelleHUsl )KU3HECHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMUECKUX TEPMHUHOB U TOHSTHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OOMEH BEHIECTB W MpPEeBpalllCHUE
SHEPIruM), TrOMEeOcTa3 (CamMOperyysiuus), YpOBHEBas OpraHU3alus KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (peripoykius), HACJIEJICTBEHHOCTb,
W3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHUE WH3Jaratb OHOJOTHYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHAs,
MyTaIlMOHHAs, IICHTpajbHAs JIOTMa MOJEKYJsIpHOUW Owuosoruu), 3akoHbl (I
Memnpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 eHTpax MHOTO00Opa3us u
IPOUCXOXKICHUS KyIbTypHbIX pacteHuid H. . Basuiopa), omnpenensarsb
TPAHUIBI X TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHUE BIAJETh METOJJAMU HAy4YHOIO IMO3HAHMS B OMOJIOTUN: HaOII0EHUE
Y ONMCaHME )KUBBIX CUCTEM, IPOLIECCOB U SBJICHUMN, OpraHU3alvs U NPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBJKCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy HCCIETyEeMbIMU BEIMYMHAMU, OOBSICHEHHUE IMOTYUYCHHBIX
pEe3yJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHMI, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;



YMEHUE BBIIEIATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
nporeccoB: 0OMeHa BEIIECTB U MPEBPAIlCHUs SHEPTUU B KIIETKe, (POTOCHHTE3a,
IUIACTUYECKOr0 M JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MUTO03a, MeHo03a,
OIUIOZIOTBOPEHUS, PAa3MHOXKEHMS, WHJMUBHUAYaJIbHOTO Ppa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE IPUMEHATh MOJIyYEHHbIE 3HAHUS JIJIs1 O0BSICHEHUS] OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUH, JUJISI IPUHATHS IPAKTUYECKUX PELUICHUN B IOBCEHEBHOM
KU3HU C LEIbl0 oOecreyeHus: OEe30MacHOCTH CBOETO 370pPOBbS U 3/10POBbS
OKPYXKAaIOIIUX JIIOJeH, COOJIOJIEHH HOPM TPAMOTHOIO TIOBEJEHUS B
OKpY’Karolel MpUpoaHON cpeje, MOHMMaHUe HEOOXOAUMOCTH UCTOIb30BAHUS
JOCTH)KEHU COBPEMEHHOM OMOJIOTMH M OMOTEXHOJOTHMW ISl PALlMOHAIBHOTO
MIPUPOIOTIOIb30BAHUS;

YMEHHE pellaTh >3JIEMEHTapHbIE TE€HETHYECKHUE 3aJayd Ha MOHO- H
IUTUOPUAHOE CKpEIMBAHKE, CLEIJIEHHOE HAclleOBAaHUE, COCTABISTH CXEMBbI
MOHOTHOPHUIHOTO CKPEILMBAHMS JJIs NPEACKa3aHUsl HACIEA0BAHMS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOIHATH JA0OpaTOPHBIE U MPaKTHUYECKHEe PaboThI, COOMI0IATh
mpaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATH HHQPOPMAITUIO
OMOJIOTMYECKOI0 COJAEPXAaHUs, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHMUS W3
pa3IUYHBIX HMCTOYHHUKOB (CpeACTBA MAaccoBOM WHGOpMANWK, HAYIHO-
MONYJISIPHBIE MaTEPHUAabl), STUYECKUE ACIIEKThl COBPEMEHHBIX MCCJIEAOBAaHUN B
OMoJ0ruu, MEeIUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO03[1aBaTb COOCTBEHHbBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHUS,
o0o0mass Ouojoruueckyro HMHGOPMALMIO U3 HECKOJIBKHUX HCTOYHUKOB,
IPaMOTHO MCTOJIL30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHbBIC pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buomnorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MeECT€ M pPOJIu OHOJOTHMM B CHCTEME
HAy4YHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCUMCKHMX M 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKITMOHATBLHOM TPaMOTHOCTH YeJIOBEKa /I pelleHUsl )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OUOJOTMUECKUX TEPMHUHOB U MOHSITUM:
BUJl, TOMYJANMs, TEHOMOHJ, OIBOJIOINUS, ABMXKYIHUE CHIBI ((haKTOPHI)
ABOJIIOLINH, IPUCTIOCOOJICHHOCTh OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PaKTOPbI, IKOCUCTEMA, TPOIYIIEHTHI, KOHCYMEHTHI, peyIICHTHI,
LEeTH MUTaHUs, SKOJIOTHYECKas nMupamMuaa, OuoreoreHos, ouocdepa;



yMEHHME H3JlaraTb OWOJIOTMYECKHE TeOopuHu (PBOIIOLMOHHAs Teopus Y.
JlapBrHaA, CHHTETHYECKass TEOpHs OSBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogpieBoro cxoactsa K. M. bapa, uepenoBaHus IiIaBHbIX HalpaBiICHUN U
myTeit sBomronuu A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanuckoro),
OTIPEAEIATh TPAHULIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJIAMU HAYYHOIO MO3HAHUS B OMOJIOTUU: HaOII0eHUE
Y OIMKCaHUE )KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUM, OpraHU3aIus U MPOBEACHNE
OMOJIOTMYECKOTO  JKCIEPUMEHTA, BBIABMKEHHE THUIOTE3bl, BBIABICHUE
3aBHCHUMOCTH MEXJy HCCIEAyEeMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJyUYEHHBIX
pE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHITHH, TEOPUM U 3aKOHOB, YMEHUE
JieNiaTh BBIBOJBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNIATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OMOIOTUYECKUX
OOBEKTOB: BHJOB, MOMYJALUN, MPOIYIEHTOB, KOHCYMEHTOB, pPEIyLCHTOB,
OMOreolEeHO30B M DSKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOT'O otbopa, BUJI000pa30BaHus,
MIPUCTIOCOOICHHOCTH OPTaHW3MOB, ACHCTBHS SKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3Mbl, TI€peHOCa BEIIeCTB M TMOTOKA DJHEPrMH B 3KOCHUCTEMAX,
aHTPOTIOTCHHBIX HM3MEHEHHUH B KOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€OXMMHUYECKHX IIUKIIOB B Ouocdepe;

yMEHHE PUMEHSTH TIOTyUYeHHBIC 3HAHUSA TSI OOBSICHEHHUS OMOJIOTUIECKUX
IIPOLIECCOB U SIBJICHUU, JUUISl IPUHATHUS MPAKTUUECKUX PELICHNUN B IIOBCETHEBHOM
KU3HU C LEJIbI0 oOecreyeHus] Oe30MacHOCTH CBOETO 370POBbS U 3I0POBbSA
OKpY)XaloIUX JIIOJAeH, COOJIOACHMST HOPM TIpPaMOTHOTO TOBEIEHUS B
OKpY>Karolllel MPUPOJHOMN Cpelie, MOHUMaHUE HEOOXOANUMOCTH UCIOIb30BAaHUS
JNOCTVKECHUHN COBPEMEHHOU ounonoruu TS palOHAIILHOT'O
MPUPOIOTIOTB30BAHUS;

yMEHHE pellaTh »3JIEMEHTapHble OWOJIOTUYECKHE 3a7ayud, COCTaBIAThH
CXEMBI IIEpEeHOCca BEUIECTB U SHEPTUU B SKOCUCTEMaX (LI€NU MUTAHNUSA);

YMEHHE BBINIOJIHATDH JJAOOpPATOPHBIE U MPaKTUYECKUE pabOThI, COONIOAATH
npaBuia npu padbore ¢ yueOHbIM U Ta0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KpPUTHUYECKH OICHUBaTh W HWHTEPIPETUPOBATh HH(GOPMALIHIO
OMOJIOTMYECKOTr0 COJEp)KaHUs, BKJIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMuYHbIX HCTOYHHKOB (CpeicTBa MaccOoBOM HMH(pOpMalUH, Hay4dHO-
MOMyJISIpHBIE  MaTepualbl), paccMaTpuBaTh TJO0ANBHBIE AKOJIOTHUYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IMCHBMEHHBIE U YCTHbBIE COOOLICHMUS,
0000mass OUONOrMYecKyl0 HH(OpMaANMI0O M3 HECKOJbKHX HCTOYHHMKOB,
IPaMOTHO MCTOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoiunyecTBo yacos DJIeKTPOHHbIE
Ne | HammenoBanme
Kountpoan (ungposBbie)
n/ | pasmenoB uTeM  Bce IIpakTHyec
HbIE o0pa3oBaTe/ibHbIE
n NPOrpamMMmsblI ro KHe padoThl
padoThI pecypchbl
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he u
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9
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IMOYPOYHOE INVNTAHUPOBAHUE
10 KIIACC
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I ro HUSA
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https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
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U3YYCHUU
OHMOJIOTUYECK
nX 00BEKTOBY

buonornueck
e CUCTEMBEI,
MPOLECCHI U
UX U3YYCHHE

https://m.edsoo.ru/P6A
SW5C2X

XUMHYECKUI
COCTaB
Ki1eTku. Boga
51
MHHEpPAIbHBIE
COJIn

https://m.edsoo.ru/H9K
8A6CI9F

benku.
CocraB u
CTpOCHHE
OeIIKOB

https://m.edsoo.ru/Q6J
2I5K1J

DepMeHTBI —
OHMOJIOTHYeCcK
ue
KaTajau3aTop
BI.
JlaGopaTopna
s padora Ne 1
«3yuenue
KaTaJUTHYECK
on
AKTUBHOCTH
bepMeHTOB
(Ha mpumepe
aMUJTa3bl WK

0.5

https://m.edsoo.ru/P8Q
204TOF

KaTaJasbl)»
YrneBoanl. https://m.eds00.r/Q8Y
JIunu st 8G5J1B
HyxknenHnoBbl
e KHCHOTHL https://m.edsoo.ru/M1
’ Q8NOYSC
ATD
Hcropus n
METOJIBI
- https://m.edsoo.ru/AOP
y 0E1L6Q
KJIETKH.

Knerounas



https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/A0P0E1L6Q

Teopus

10

Knerka xak
LIeJIOCTHAS
JKHUBast
cucreMa

https://m.edsoo.ru/I8B
9Y9Z1IN

11

Ctpoenue
JyKapuoTHue
CKOM KJIETKH.
JlaGopaTopHa
s paborta Ne 2
«3yyenune
CTPOCHUS
KJIIETOK
pacTeHui,
KUBOTHBIX,
rpu0oB 1
OakTepuil o
MHUKPOCKOIIO
M Ha TOTOBBIX
MUKpOIIpenap
aTax ¥ ux
OTIMCaHHE»

0.5

https://m.edsoo.ru/U5C
3M3AI10

12

O0OMeH
BELLECTB WU
MeTa00JIN3M

https://m.edsoo.ru/W3
W7F8M9B

13

dorocuHTE3.
XeMOCHHTE3

https://m.edsoo.rw/E17Z
2R009B

14

OHepreTuyiec
KU 0OMeH

https://m.edsoo.ru/H3D
3Y6VOH

15

Ku3HeHHBIN
LIUKJI KJIICTKH.
Jenenue
KJIETKH.
Muros.
JlaGopaTopna
g pabora Ne 3
«Habmronenu
€ MUTO3a B
KJIETKaX
KOHYHKA
KOpeIITKa
JyKa Ha

0.5

https://m.edsoo.ru/E0X
7D6P5C



https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E0X7D6P5C

T'OTOBBIX

MHUKpompenap
arax»
buocunres
OcIKa.
16 Peaxis https://m.edsoo.ru/E3R
813D8J
MaTPpUYHOTO
CHHTE3a
Tpancnsauus
17 — GHOCHHTES https://m.edsoo.sw/EST
ONSWIOH
Oenka
Hexnerounsie
18 (hopMsI https://m.edsoo.ru/J3B
KU3ZHU — 9G7A8B
BUPYCHI
Dopmbl
19 P — https://m.edsoo.ru/P7E
0V8VO0S
OpraHu3MOB
. https://m.eds00.ru/VOS
20 Meiios I
OO6pa3oBanue
Y Pa3BUTHE
TMOJIOBBIX
KJIETOK.
OmionoTBoOpe
HHE.
JlaGopaTopna
1 s paGota Ne 4 05 https://m.eds00.ru/B5G
7Q9N3B
«3yyenune
CTPOEHUSA
TOJIOBBIX
KJICTOK Ha
TOTOBBIX
MHUKpompenap
arax»
29 EI::;I:;HHYT?: https://m.edsoo.ru/A8S
SWOIF2F
OpraHu3MOB
I'enetuka —
73 HayKa o https://m.edsoo.ru/E2A
HACJIEJICTBEH 4C4GSI

HOCTH U



https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/E2A4C4G5I

HU3MCHYHNBOCT
n

24

3aKOHOMEPHO
CTH

HacJIEJOBaHU
g IPU3HAKOB.
Monorubpua
HOE

CKpellBaHKe

https://m.edso0.ru/X0T
3G9D4X

25

Jurubpunxoe
CKpEIMBaHue
. 3aKoH
HE3aBUCUMOTI'
0
HacJeI0BaHH
s IPU3HAKOB

https://m.edsoo.ru/US
M0QOT6M

26

CuennenHoe
HaCJICIOBaHH
€ TIPU3HAKOB.
JlaGopaTopna
g pabota Ne 5
«3yyenune
pe3ybTaToB
MOHOTHOPHIH
oro |
JTUTHOPUTHOT
0
CKpEIIUBaHUS
y 1po30(duisl
Ha TOTOBBIX
MUKpOIIpenap
aTax»

0.5

https://m.edsoo.ru/B3F
9A3YTK

27

I'enernka
ToJia.
Hacnenosanu
€ IPU3HAKOB,
CIICTITICHHBIX
C IOJIOM

https://m.edsoo.ru/F6T
4C9V1Z

28

HM3MeHuuBOCT
b.
Hewnacaencrs
CeHHas
M3MEHYHBOCT

0.5

https://m.edsoo.ru/SOL
0X1U5X



https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
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b.
JlaGopaTopna
g pabota Ne
6. N3yueHue
MOau(pUKAIIH
OHHOM
U3MEHYUBOCT
u,
MOCTPOCHUE
BapHAIIMOHHO
TO psija u
BapHAIIMOHHO
1 KpUBOI»

29

Hacnencreen
Hast
W3MEHYHBOCT
b.
JlaGopaTopna
s pabota Ne
7. «AHanmu3
MyTaLHu y
Ipo30(HITBI
Ha TOTOBBIX
MHUKpOIIpenap
aTax»

0.5

https://m.edsoo0.ru/X00
8Q8M6C

30

I'eneTuxka
yeJI0BeKa

https://m.edsoo.ru/K9J
OMI1Y4N

31

Pe3epBHblii
YPOK.
O06o06micHuEe
10 TEME
«Hacnenctse
HHOCTb U
M3MEHYUBOCT
b
OpTraHU3MOBY

https://m.edsoo.ru/H2D
SHI9X4W

32

Cenexius
KaK HayKa u
poIIecc

https://m.edsoo.ru/W9
F9POH3Y

33

Mertons! u
JIOCTHOKEHHS
CEIICKIINU
pacTeHui u

https://m.edsoo.ru/D2L
0Y6L3S
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KHUBOTHBIX

buotexnomnor
usl KaK

34 oTpacih 1 https://m.edsoo.ru/Y9Q

2W2U4V
MIPOU3BOJICTB
a
OBUIEE
KOJIMYECTBO
YACOB I10 34 0 4
[MPOI'PAMME
11 KJIACC
Ne KoaundecTBO 9acoB DIeKTPOHHBIE
n KonTtpoa IpakTuu Aara nugposeie
Tema ypoka Bce usyue
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W3Yy4YECHUS
Hcropus
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it 00
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[Homynsauus
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eMHUIA BUIA
Y HBOJTIOIUH.

4 JlabopaTopHa | 0.5 https://m.edsoo.ru/O9U
st pabota Ne 1 2MS5LSH
«CpaBHeHue
BHJIOB T10
Mopdosoruue
CKOMY
KPUTEPUIO»

JBrokyiue

5 CUJIBI 1 https://m.edsoo.ru/R9B
(3memeHTapH 8I6A8L
b€ (haKTOPHI)
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9BOJJIOIINH

EctecTBeHHBI
6 it oTGOp M ero https://m.edsoo.ru/H2R
2B9K4P
bopmbl
PesynbpTarsl
SBOJTIOIUU:
MpUCIoco0e
HHOCTB
OpraHU3MOB U
BHUI000pa3oBa
HHE.
JlabopaTopHa
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Th 3BOJIIOIIUHA 7Q5R9J
Hcropus
JKM3HM Ha
10 Jemie 1 https://m.edsoo.ru/K2G
) SW172W
METOJBI ¢€
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1 MPOUCXOKJICH https://m.edsoo.ru/U60
Us )KA3HU HA 4KTWTW
3emie
PasBurue
JKW3HU HA
12 JeMie 1o https://m.edsoo.ru/K3B
9Q0H4U
3pam u
nepuoiam
13 OcHOBHBIC 0.5 https://m.edsoo.ru/Q6E



https://m.edsoo.ru/H2R2B9K4P
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https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X

JTaIlbl
SBOJIIOLIUN
pPacTUTEIBHOT
on
KUBOTHOT'O
MUDpA.
IIpakTuecka
s pabora Ne 1
«3yuenue
HCKOIIAEMBIX
OCTAaTKOB
pacTeHui u
KUBOTHBIX B

3C3WT7X

KOJUTEKITUSIX )
CoBpeMeHHast
14 cucremMa https://m.edsoo.ru/G5T
OpPraHHYECKOT 0A6U0G
0 Mupa
DBOJTIOLIHS
15 4eJI0BEKA https://m.edsoo.ru/M2
(anTpomorene G5Q6F5N
3)
JIBroky1ue
CHIb! https://m.edsoo.ru/P1H
ps://m. )
16 (paxTopsr) SBINDY
AHTPOIIOTCHES
a
OcHOBHBIE
17 cTaguu https://m.edsoo.ru/D2J
3BOJIOLAA 2T6Z0L
YyeJioBeKa
YenoBeuecku
€ pachl U
13 HPHPOHbIC https://m.edsoo.ru/Y6J
6T6R3P
ajanTalnu
YyeJioBeKa
PezepBHbIit
YPOK.
19 O06o0061enue https://m.edsoo.ru/Z8H
10 TEME 8D6MSB
«Bo3HuKHOBE

HUC U



https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/Z8H8D6M8B

pa3BuTHE
JKU3HHU Ha
3emiie)

20

DKOJI0OTHUA KaK
HayKa

https://m.edsoo.ru/W?2
WIMI1Z8Y

21

Cpenpl
o0UTaHUA U
JKOJIOTHYECKH
e (axTopbl

https://m.edsoo.ru/A5Q
478V1L

22

AOUOTHYECKH
€ (haKTopHI.
JlaGopaTopHa
s pabora Ne 3.
«Mopdodonoru
YEeCKHe
0COOEHHOCTH
pacTeHui us3
pa3HBIX MECT
oOUTaHUA.
JlaGopaTopHa
s pabota Ne 4.
«Bnusaaue
CBETa Ha POCT
U pa3BUTHE
YepEHKOB
KOJIeyCca

0.5

https://m.edsoo.ru/FSM
2L.3R8&S

23

buornyeckue
(bakTopsl

https://m.edsoo.ru/Q97Z
3R2Y0Z

24

DKOIOTHYECK
ne
XapaKTEPUCTH
KU
MOMYJIALIUH.
IIpakTuecka
st pabota No 2
«IToacuér
IUIOTHOCTH
MOy
pa3HbIX BUIOB
pacTeHun»

0.5

https://m.edsoo.ru/HSJ
8R3N9P

25

Coo0mrecTBa
OpPTraHHU3MOB

https://m.edsoo.ru/Z6J
SHOGEB
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OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34 0 2.5

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsieMmble nMpeaAMeTHbIE Pe3YJIbTATHI OCBOEHHUSI 0CHOBHOI
o0pa3oBaTe/IbLHOI MPOrPaMMBbI CPeTHET0 001IIero 00pa3oBaHuUsI

ChopMupoBaHHOCTb 3HaHUH O MeCTe M POJIM OMOJIOTUU B CHCTEME
HAay4YyHOrO 3HAaHUS €CTEeCTBEHHBIX HayK, B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa M HAYYHOTO
MHUPOBO33PEHHUS; O BKJIAJE POCCHUCKUX H 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH; (YHKIMOHAIHHONM I'PaMOTHOCTH

YCJIOBCKA JJIA PCUHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJEpKaHHE OMOJOTHYECKHMX TEPMHUHOB H
TIOHSATUI: KU3Hb, KJIIETKA, OPTaHU3M; METa00In3M (0OMEH BEIIECTB
Y TPeBpaIlleHrue YHEPTHH ), TOMEOCTa3 (CaMOPETyJIsIs), YPOBHEBAs
OpraHH3aIHs KUBBIX CHUCTEM, CaMOBOCITPOU3BEICHNE
(pempoayKius), HACIEACTBEHHOCTh, HM3MEHYMBOCTh, pOCT U

pa3BUTHE

YMmenue — uznaraTh ~— OuWoOJIOTMYECKHE  TeOpHM  (KJIETO4YHas,
XpOMOCOMHasi, MyTalnoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.WM. BaBunoBa) u yueHus (0 LEHTpax MHOroodpasus H
IIPOUCXOXACHUA  KyJbTypHbIX pactenudi H.M. Basuiosa),

OIIpCACIIATH I'PAaHUIbI UX IIPUMEHUMOCTH K ) KUBBIM CUCTCMaM

YMeHue BialeTh METOJaMH HAyYHOTO TIO3HAHHUS B OHMOJIOTHH
(HaOnrofieHre W OMMCAHUE KHUBBIX CHUCTEM, MPOIECCOB U SIBICHUM;
OpraHu3amys ¢ TMpOoBeACHUE OUOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBW)KEHWE  THUIOTE3bl, BBIABICHHE  3aBUCUMOCTH  MEXAY
HCCIIeTyeMbIMU BEJIMUMHAMH, 00BsICHEHHE MOJTy4E€HHBIX
pEe3yNbTaToOB, HCIOIb30BAaHHBIX HAYYHBIX TOHATUH, TEOpUH W
3aKOHOB; YMEHHE€ JeJlaThb BBIBOJBI HAa OCHOBAHHH TOJYYEHHBIX

pe3yJIbTaTOB)

10 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBLACIATE CYIICCTBCHHBIC IIPHU3HAKKW BUPYCOB, KIICTOK




MPOKAPHOT M SYKAPHOT, OJHOKJIETOYHBIX WU MHOTI'OKJIETOYHBIX
OpPraHM3MOB; OCOOEHHOCTH TMPOLIECCOB OOMEHa BEIIECTB U
MIPEeBpPAIEHUS SHEPTUU B KJIIETKE, (POTOCHHTE3a, MIACTUYECKOTO U
SHEpPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHS, HWHIUBUYAIbHOTO Pa3BUTHS

opraHusma (OHTOTeHe3)

YMeHue TpUMEHSTh TONy4YeHHBbIC 3HAHUS Ui OOBICHCHHS
OMOJIOTMYECKMX  TPOILIECCOB W SBJACHUH, I TPUHITHS
MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKM3HU B LEIAX
obOecrieueHrnss 0E30MAaCHOCTH  CBOETO  37I0OPOBBSI W 3JIOPOBBS
OKPYKAIOIIMX JIFO/IeH, COOTIOCHHSI HOPM TPAaMOTHOTO TIOBEJICHUS B
OKpYyKarolle MPUPOAHON cpele; MOHMMaHHWE HeoOXOIUMOCTU
WCTIONb30BaHUSI  JOCTIDKCHMM  COBPEMEHHOW  Omoyiormu U

OMOTEXHOJIOTHH JUIsl pallMOHAIBHOIO MIPUPOI0IOIB30BaHUS

YMmenune peliaTh 3JIEMCHTAPHBIC TCHCTUUCCKUEC 3ala4Yd HAa MOHO- U
I[I/II‘I/I6pI/I,HHOC CKpClIIMBaHuUC, CICIIIICHHOC HacCJICAOBAaHUC,
COCTaBJIATH CXCMbI MOHOI"I/I6pI/II[HOFO CKpCHIUBaHUA I

npeaAcCKasaHus HaCJICAO0BaHUA IIPU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH J1a0OpAaTOPHBIE U TMPAKTUYECKUE pPadoTHI,
cobmoiaTh TpaBuiIa MpU paboTe ¢ y4eOHBIM M J1abOpaTOPHBIM

o0opyI0BaHHEM

YMeHme KPpUTHUYCCKU OILICHUBATh n HHTCPIPETUPOBATH
uHpOpMaLHI0O  OHOJOTHYECKOTO  COACP)KAaHUS,  BKIIIOYAIOIIYIO
NICEBIOHAYYHbIE 3HAHUSA W3 pa3IMyHbIX HcToyHMKOB (CMU,
HaYYHO-TIOMYJISIPHBIC MaTepuasbl); ITUYECKHUE aCTICKTHI
COBPEMEHHBIX HCCIIEJOBaHMI B ouooruu, MEIUIINHE,

OUOTEXHOJIOTUHA

10

YMeHune co3maBaTh COOCTBEHHBIE TMHCHbMEHHBIE UM YCTHBIC
cooOmienusi, 0000mas  OWMONOTHMYECKYI0  MHPOPMALUIO U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATUHHBIN

amnmapaT OMoJIoTuu

11 KITACC

Kon
NpoBepsIeMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbI CpelHero o01ero odpa3oBanus




ChopMupoBaHHOCTH 3HAHUN O MECTE W POJIU OMOJIOTHH B CHCTEME
HAyYyHOTO 3HAaHUS €CTECTBEHHbIX HayK, B (OPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MUpPa M HAy4HOTO
MHUPOBO33PEHHUS; O BKIAJE POCCHUCKHX W 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B Pa3BUTHE OHMOJIOTUH; (YHKIMOHAIBHONH I'PaAaMOTHOCTH

YCJIOBCKA I PCIICHUS JXU3HCHHBIX 3a/1a4

YMeHue pacKphIBaTh COJACpXKAHUE OHMOJIOTHYECKHX TEPMHHOB U
TIOHSATHI: B, IOMYJISIHS, TCHO(POH/I, SBOJIOIUS, IBUKYIIIHE CUIIBI
(bakTOpel)  DPBOMIOLMU,  MPUCIHOCOOICHHOCTh  OPTaHW3MOB,
BUJI000pa30BaHUE,  DKOJIOTHYECKHE  (DAKTOPBI,  DKOCHCTEMA,
IpOAYUCHTHI, KOHCYMCHTHBI, PEAYLCHTHI, nenu IIUTaHud,

9KOJIOTHYECKas MUpaMuia, OMoreorieHo3, onochepa

YMmeHnue uznaratb OHOJOrMYECKHE TEOPUH (IBOJIOLMOHHAS TEOPUS
Y. JlapBuHa, CHHTETHYECKas TEOpPHUS SBOJIIOLUHU), 3aKOHbI U
3aKOHOMEpHOCTH  (3apoxpimieBoro  cxoacrea K.M.  bBopa,
YepeJOoBaHMsl TJIaBHBIX HampasieHUN u nyted spomonuu A.H.
CesepiioBa, yuenusi o 6uocdepe B.U. Bepnanackoro), onpenensirs

T'paHUILbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMU HAyYHOTO TIO3HAHHUS B OHMONOTHH
(HaOnrofieHre W ONMHCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHUM;
OpraHm3alys W TMPOBEACHUE OWOJIOTHYECKOTO JKCIICPUMCHTA,
BBIJIBIJKEHHWE  THUIOTE3bl;  BBIABICHHE  3aBUCUMOCTU  MEXAY
UCCIIeTyeMbIMU BEJIMYMHAMH, 00BsICHEHHE MOJTy4E€HHBIX
pe3yNbTaToOB, HCIOIb30BAaHHBIX HAYYHBIX TOHATUH, TEOpPUH W
3aKOHOB; YMEHHE€ JIeJlaTh BBIBOJBI HA OCHOBAHHH IOJYYEHHBIX

pe3yJIbTaTOB)

YMeHue  BBIIEHATh  CYLIECTBEHHbIE  MPU3HAKKM  CTPOCHUS
OMOJOTMYECKHX OOBEKTOB: BHJOB, TMOMYJSALUNA, MPOAYIECHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OHOICOIICHO30B W  3KOCHCTEM;
OCOOEHHOCTH  TPOIIECCOB  HACIEICTBEHHOW  HM3MEHUYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000Pa30BaHMS, MPUCTIOCOOICHHOCTH
OpPTaHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (PAKTOPOB HA OPTaHHU3MBI,
MepeHoca BEHIECTB M MOTOKAa JHEPIMM B AKOCHCTEMAX,
AHTPOINIOTEHHBIX HM3MEHEHHWW B JKOCHCTEMAax CBOEW MECTHOCTH,

KpPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIUKIIOB B OHochepe

YMeHune MNPUMCHATL IIOJYYCHHBIC 3HaHUA JJIA 00BSICHEHHUS
OHOJIOTHMYECKUX mponeccoB n HBHQHHﬁ, JJIsL IMPUHATHA

IMPaKTHUICCKUX pCHIeHI/Iﬁ B HOBCG,I[HCBHOﬁ KHN3HHM B LCIIX




oOecrieyeHnss 0E30MACHOCTH CBOETO  3/I0POBbSI M 3II0POBBS
OKPYKAIOLIMX JII0/IeH, COOIIOICHUSI HOPM TPAaMOTHOTO TIOBE/ICHHS B
OKpY’)Xalolel MpUPOIHOIl cpele; NOHMMAaHUE HEOOXOJUMOCTH
HCIIOJIB30BaHUA JIOCTI/DKGHI/If/’I COBpeMeHHOﬁ OHoJIOrnu JITI

paloOHAJIBHOI'O NPpHUPOAOIIOJIb30BAHUA

YMmenue peuiaTb SJICMCHTApPHBIC OHOJIOrHYESCKHUE 3aaa4u,
COCTAaBJIAThL CXCMbI IICPCHOCA BCHICCTB M SHCPIrHU B 3KOCHUCTCMAX

(tienu muTaHus)

YMeHue BBINONHATH JIA0OPATOPHBIE W TMPAKTUYECKHUE pPadOTHI,
cobOmoiaTh TpaBWiIa MpU paboTe ¢ ydeOHBIM M J1abOpaTOPHBIM

o0opyI0BaHHEM

YMeHne  KpUTHYECKH  OICHMBAaTh W HMHTEPIPETHPOBATH
nHpOpMANHI0  OHOJIOTUYECKOTO  COAEP)KAaHUS,  BKIIIOYAIOIIYIO
MICEBIOHAYYHbIE 3HAHUA U3 Pa3IU4HbIX HcToYHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl); pPaccMaTpUBaTh TJIOOATbHBIC
9KOJIOTUYECKHE TPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH IO

OTHOIIICHHIO K HUM CO6CTBCHHYIO ITO3HUIIHNIO

10

YMeHne co3maBaTh COOCTBEHHBIE TNHCHMEHHBIE U YCTHBIC
cooOmienusi, 0000mas  OWONOTHYECKYI0  MHPOPMALUIO U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATUHWHBIN

alrapar ouonoruu

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepHeMBIﬁ IJIEMEHT COACPKaHUSA

buonorus xak Hayka

buonoruss — nHayka o >xuBoi mpupojge. Poib Ouosnoruu B (GOpMHPOBaHHUH

H COBPEMEHHOW HAyYHOU KapTHHBI Mupa. CHcTeMa OHOJIOTUYECKUX HAYK
MeToabl TO3HAHUS KUBOW TPUPOJIBI (HAOIOICHHE, SKCIIEPUMEHT, OTIHCaHuE,
1.2 U3MepeHue, KiaccupuKaiys, MOICTUpOBaHHE, CTaTHCTHYecKas oOpaboTka
JAHHBIX )
2 JKuBble cucTEMBI U X OpraHu3aLus
2.1 JXussie cucreMsl (6HocHcTEMBl) Kak MpeaMeT n3ydeHus: ononoruun. CBoicTBa




OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU OpraHu3zanuu OMOCUCTEM: MOJIEKYJISIPHO-T€HETHUECKHM, KIETOUHbIH,

OpraHU3MEHHBIH, MOMYJISAUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrocepHbIit

XUMHYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMHYECKUHA COCTaB KJIETKH. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Bona u mMuHepanpHble BemecTBa. DyHKIMM BOABI U

MHUHEPAJIBbHBIX BEIIECCTB B KJICTKE. HozmepmaHHe OCMOTHYECKOro Oananca

3.2

benku. CoctaB u ctpoeHue 0eIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OENKOB.
He3zameHMMBIE M 3aMEHUMBbIE AMHMHOKHCIOTBI. AMMHOKHCIOTHBIM COCTaB.
YpOBHH CTPYKTYpBI OEITKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETHUHAS
U 4eTBEPTUYHAS CTPYKTypa). XUMHUUECKUE CBOMCTBA OenKoB. bruonornueckue
¢byHKIUN OEIKOB.

®depMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue GpepMeHTa: akTUBHBIH
HneHtp, cyocrtpatHas cnemmduyunocts. Kodpepmentsl. Buramunsl. OTnndus

(bepMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOPOB

3.3

VrneBoxel: MoOHOcaxapuabl — (TJIOKO3a, pubo3a u  jAe30kcupubosa),
aMcaxapuabl (caxaposa, JIaKTO3a) M IoJucaxapuibl (Kpaxmai, TJIUKOTeH,
LeJITr0I103a). bruonornueckue GpyHKIUM yIriaeBoJ0B.

Jlununel: TpUrauuepuasl, crepounbl, (ochonunuasl. 'mapodunbHO-
ruapodoOHbIe cBOicTBa. buonorumueckue ¢ynkiun aunuaos. CpaBHEHHE

YTJICBOJAOB, OCJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU
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HyxneunoBbie kucinorsl: JHK wu PHK. Hyxneotuast — MoHOMEpBI
HyKJIeMHOBbIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u QyHKImu

PHK. AT®: cTtpoenue u GyHKIIIH

3.5

[uTonorust — Hayka o kietke. Kietounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Knertka kak nenoctHas xuBasi cuctema. OO1e MpU3HAKK KJIETOK: 3aMKHYTasl
HapyxHas memOpaHna, monekyibl JIHK kak reHermueckuil anmapat, cucrema

cuHTe3a Oelika

3.7

Tunsl KJIE€TOK: JSykapuoTHYecKas U Ipokapuornyeckas. OcoOEHHOCTH
CTpOEHHUS MpoKapuoTHyeckod kieTku. KilerouHas creHka OakTepuil.
Ctpoenmne sykapuoTudeckod KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,

KUBOTHOM U IrpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIHKC, MX
¢dbynknuu. [Inazmarnyeckas memOpana, e€ cBoiictBa U QpyHkiuu. [{uTomnazma
u e€ opranouapl. OTHOMEMOpaHHBIE OPTaHOU B! KJICTKH: SHIOIUIa3MaTHIeCKast
cetb (OIIC), anmapar ['ompmxku, nuzocoMbl. [loyaBTOHOMHBIE OpTaHOUIBI

KJIETKWA: MAUTOXOHPUH, TIacTUIbl. [IporcxokIeHne MUTOXOHIPUI U TUTaCTH/L.




Buner mmactun. HememOpaHHbIE OpraHOUIBI KJIETKU: PUOOCOMBI, KIETOYHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. CDyHI(I_II/II/I OpraHona0B KJIICTKH. Bxmrouenust

3.9

Snpo — perynaropHblii LeHTp KieTku. CTpoeHue sipa: siaepHas o00JoukKa,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KIICTKC

H(PBHGI[CHTCJ’IBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WM MEeTa0oIM3M. ACCUMHIIIALNS (TUTACTUYECKH OOMEH) 1
JTUCCUMUIISIIINS (SHEPTeTHUECKHii OOMEH) — JIB€ CTOPOHBI €AMHOTO Tpolecca
MeTtabonmu3ma. Turmbl oOMeHa BemIECTB: aBTOTPO(HBIA W TeTepOTPOQHBIN.

Poinb ¢pepMeHTOB B 0OOMEHE BEIECTB U MIPEBPAILEHUH YHEPTUU B KIETKE

4.2

@®otocunte3. CperoBass u TemHOBas ¢a3pl (orocuHTe3a. Peakmmu
dotocunTe3a. DPdexTuBHOCTh (PoTOCHMHTE3a. 3HaYeHHE (OTOCHUHTE3a IS
xu3HU Ha 3emsie. BiumsHMe ycioBui cpensl Ha (OTOCHHTE3 W CIOCOOBI
TIOBBIIICHUS €T0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIoNe OakTepun. 3HaUeHHE XEeMOCHHTE3a IS

JKA3HU Ha 3emiie
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DHepreTudeckuii oOMeH B KieTKe. PaciieruieHue BelIecTB, BBIICICHHE H
aKKyMYyJIUPDOBaHHE DSHEPTUM B KJETKE. DTambl HEPIeTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabsl. Kuciopognoe okuciaeHue, Wik KIETOYHOE

npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peakuuu wmatpuuHoro cuHte3a. ['enermueckas wunbpopmanus u JIHK.
Peanu3arus reneTndeckoil HHGOpPMAIMK B KIIeTKe. | eHETHYeCKHid KO U ero
cBoiictBa. TpaHckpunuus — wMarpuunblii cuHTe3 PHK. Tpancmauusa —
6uocunres Oenka. Kogupoanue aMmuHokucinoT. Poias pubocom B GrocuHTe3e

Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpYChl. McTtopus otkpeitust BupycoB (JI.1.
NBanoBckuii). OCOOEHHOCTH CTPOCHHSI W >KU3HEACATEIHLHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTteHMid, KMBOTHBIX M YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunmura uyenoBeka (BUY) — Bo3Oyaurens

CII1da. [TpodunakTrka pacnpoCTpaHEHHsI BUPYCHBIX 3a00JI€BaHUMA

Pasmuoxenue u WHIAWBUAYAJIbHOC PA3BUTUC OPTaHU3MOB

5.1

Kierounslii UMK, WM JKU3HEHHBIM MUK KiIeTKA. MHTepdaza m MHUTO3.
[Ipoueccel, nporekaromue B uHTepdase. Pernkanus — peakuus MaTpuuHOTO
cuareza JJHK. Crpoenune xpomocom. XpOMOCOMHBIA HA0Op — KapHOTHII.
JIUMIONAHBI ¥ TalmjOUIHBIA  XPOMOCOMHBIE HAOOpBL.  XpOMAaTHIBI.
[{uronornyeckne OCHOBBI PA3MHOKEHUS W HHAMBUAYAJbHOTO PA3BUTHSA

OpPraHHU3MOB.




Henenue xierku — Muto3. Craguu mutosa. IIpoueccel, npoucxondime Ha

PAa3HbIX CTAAUAX MUTO34A. buonorudeckuii CMBICII MUTO3a
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®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecriosioe U 1moyioBoe. Buabl 6ecnosoro
pa3sMHOXEHHUs: JIEJCHHE HaJBOE€, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOXKEHHUE. HckyccTBeHHOE

KJIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC I CCIICKINN
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ITonoBoe pa3MHOXEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Meiio3. Craguu Mmeiioza. Ilpoueccel, mpoucxoismue Ha CTagusx Menosa.
IloBenenne xpomocom B Meino3e. Kpoccunrosep. buonorndeckuit cMbIci U

3Ha4YCHHE MeHo3a
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I'ameTorene3 — mpouecc 0Opa30BaHUS MOJOBBIX KIETOK Y JKUBOTHBIX.
IlonoBble kene3pl: CEMEHHUKM U sMYHMKH. OOpa3oBaHue W pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj, SHIEeKIeTKa) — CIepMaToreHes u
ooreHe3. OcoOeHHOCTH CTpOeHMs SHIEKIETOK M CHepMaTO30HO0B.

Omnnonoreopenue. [lapreHorenes

5.5

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BHTHS Y  IMMO3BOHOYHBIX
KUBOTHBIX: JpoOJIeHHe, racTpylisauus, opraHoreHe3. I[locTamOGpuoHanbHOE
pa3BuTHe. THUIBI MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MPSIMOE, HEMPIMOe
(mmunHOYHOE). BiusHuMe cpensl Ha pa3BUTHE OPraHu3MoOB; (HaKTOPBI,
CTIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIC YPOICTBA.

Poct m pasButHe pactenmii. OHTOreHe3 IBETKOBOTO DPACTEHHsS: CTPOCHHE

CCMCHHU, CTalUN PASBUTUA

HaCJIGIICTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB

6.1

IIpenmer w 3amaum reHetukd. Mceropus pasBuThs TEeHETHKU. Bxian
POCCHUICKHX U 3apYOEIKHBIX YUEHBIX B Pa3BUTHE T€HETHUKU. METOIbl TeHETUKU
(TuOpUIONOTUYECKUH, IIUTOrCHETUYECKUH, MOJEKYISIPHO-TeHETUYECKUN).
OCHOBHBIE TEHETHYECKHUE TOHATHS. | 'eHeTHUecKass CHMBOJIMKA, UCITOJIb3yeMast

B CX€Max CKpEIIVBaHUN

6.2

3aKOHOMEPHOCTH HACJIEI0BaHMs NPU3HAKOB, YCTaHOBJIEHHbIe . MeHaenem.
MonorubpuaHoe CKpeuBaHue. 3aKOH eIuHO00pasust TMOpUIOB IEPBOTO
nokosieHus. IlpaBuino nomMuHMpoBaHMs. 3aKOH pacLICIUIEHUS IPU3HAKOB.
I'unore3a yncroTsl ramer. [lonHoe U HEMOJIHOE JOMUHUPOBAHUE.

JurubpugHoe — cKpemMBaHHe. 3aKOH  HE3aBUCHUMOIO  HACJEIOBaHUS
IIPU3HAKOB. HHTOFGHGTH‘-I@CKI/IG OCHOBHI IIPIFI/IGPI/II[HOI‘O CKpCIIMBaHUs.
AHnanusupyromiee — ckpemmBaHue.  Mcmonp3oBaHuME — aHaNM3UPYIOLIETO

CKpENTUBaHUSI JIJIs1 OTIPE/ICIICHUSI TEHOTHUITA 0COOH




6.3

CuernsieHHOe — HaciefoBaHMe mpu3HakoB. PabGora T. Moprasa 1mo
CLEIUICHHOMY HacJIel0BaHUI0 TIeHOB. HapyleHue cuemieHuss I'€HOB B
pe3ysbTare KpOCCHHroBepa. XpOMOCOMHAs TEOPHUS HACIEICTBEHHOCTH.
['eneTnueckne KapTel.

'enetuka mona. XpoMOCOMHOE OIpe/ereHue mojia. AyTOCOMbI U TOJIOBBIC
XxpomocoMsl. ['oMoraMeTHele U rereporaMeTHble opraHusmsl. HacinenoBanue

IIPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

HsmenunBocTh. Buabl H”3MEHYNBOCTH: HEHACJIEACTBEHHAS M HacJIeACTBSHHAS.
Pone cpenpl B HEHACHENCTBEHHOHM M3MEHYMBOCTH. XAapaKTEPUCTHKA
MOIU(PHUKAITMOHHON W3MEHYMBOCTU. BapualMoHHBIN psii ¥ BapHAIlMOHHAS
kpuBasi. Hopma peakuuu mnpusnaka. KojaudyecTBEHHblE W Kaue€CTBEHHBIC
NMpU3HAKK M WX HopMa peakmuu. CBoiicTBa  MOIU(MDUKAITMOHHOM

U3MCEHYUBOCTHU

6.5

HacnencrBennasi, wnM reHOTUNIMYECKas, W3MEHYMBOCTh. KoMmOumHaTHBHas
W3MEHYUBOCTb. Melo3 M MOJOBOM Hpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalliOHHAs HW3MEHYMBOCTh. Kilaccudukanus MyTaruii:
ITCHHBIE XPOMOCOMHBIE, TI'€HOMHBbIE. Yacrora MW NPHUYUHBI MYTaLHUMH.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEACTBEHHOMN

nsmenunBoctu H.M. BaBunosa

6.6

I'eneruka uenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbl T€HETUKH
4eJI0BeKa: rCHEaIOTHYCCKHIH, OJIM3HEIIOBEIH, IIUTOTCHETUYCCKUM,
OMOXMMHUYECKUH, MOJEKYJsIpHO-reHeTuuYeckuil. CoBpeMeHHOe OompeieieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE
¢ momomiwto ITI[P-ananu3a. HacinencTBeHHbie 3a001¢BaHUS YeI0BEKa: TCHHBIC
0oJ1e3Hu, 0ose3Hu c HACJICJCTBEHHON  MPeapactoiioOKeHHOCTHIO,
XpoMocoMHble  Oonie3an. CoMaTW4YecKMe W TeHEpaTUBHBIE MYTallUU.
[IpuHuUnBl  370pOBOTO 00pa3a >KU3HU, JIUArHOCTHKH, NPOQUIAKTUKU H
JICUCHUS TCHETHYCCKHUX OoJIe3HEH. MennKo-reHeTHIeCKOe
KOHCYJIbTUPOBaHHE. 3HAUCHUE MEJIUIIMHCKON T€HETUKH B MPEAOTBPALCHUN U

JICYCHHH T€HETHYCCKUX 3a00JICBAaHHUH YeIOBEKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenekiusi KaKk Hayka U IMPOIECC. 3aPOKICHHUE CEJIEKIIUU U JOMECTHKALUA.
Yuyenne H.M. BaBunoBa 0 MeHTpax MPOUCXOXKICHHUS U MHOT00Opa3us
KYJBTYPHBIX pPAacTeHHM. LIEHTpBI MPOUCXOXKAECHUS IJOMAIIHHMX >KUBOTHBIX.

Coprt, nopojia, mramMmm

7.2

CoBpeMeHHbIE METOABI CelIeKIIMU. MaccoBbIi U UHIUBUAYaIbHBI OTOOPHI B

CEJIEKIIMM pacTeHUH U KUBOTHBIX. OlLleHKa 3KcTepbepa. bin3kopoacTBeHHOE




ckpenuBanue — UHOpUAUHT. Yucras nauHus. CKpeuMBaHUe YUCTHIX JIMHUM.
I'erepo3uc, wunu rubpuaHas cuna. HepoacTBEeHHOE CKpelMBaHUE —
ayropunuur. Otnanéunas rulpunmszanus U e€ ycnexu. VcKycCTBEHHBIM
MYTareHe3 M MOJIyYEHUE MOJIUIIONAOB. JlOCTH)KEHUsI CENEKIMU PACTEHUM,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buorexHonorust kak orpacib NpPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTarbl
coznanust pexomOuHantHo JIHK u Tpancrennsix opranuszmoB. Knertounas
nHxeHepusa. Kinetounesle KynabTypel. MUKpPOKJIOHAJIBHOE PAa3MHOMKEHHUE
pactenuii. KioHupoBaHWE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKUE U ATHUYecKue npobinembl. MO — renetuuecku

MOJU(UIIMPOBAHHBIE OPTaHU3MbI

11 KITACC

Kon

IIpoBepsieMbIi 3JIEMEHT COePKAHUSA

DBOIIIOIIMOHHAS OMOJIOTUSI

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa HBoMonMU. [lanmeoHTonOrnyeckue: TMOCIEA0BATENbHOCTh
IHOsSABJICHUA BUIOB B HAJICOHTOJIOTMUECKOHU JICTOIMUCH, TMECPCXOAHBIC CpOpMBI.
buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH u (HIOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA M Pa3IHyuusi 3MOPHOHOB DPa3HBIX
BUJIOB  TI03BOHOYHBIX. CpaBHHTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC,
AHaJIOTUYHBIC, PYAUMCHTApPHBIC Oprassbl, aTaBU3MBI. MOJIGKYJISIPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHHM3MOB HACJCICTBEHHOCTH M OCHOBHBIX

MeTa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomtonmonHas Teopus Y. JlapBuna. Ilpennocwliku BO3HUKHOBEHHS
JapBUHU3Ma. JBHXKyIIME CHIIbI BOJIOLUM BUAOB 0 JlapBUHY (M30bITOYHOE
Pa3MHOXEHHE  IIpU  OrPAaHUMYEHHOCTH  PECYpPCOB,  HEOIpENCIEHHAs

W3MEHYHMBOCTH, 00pb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass teopust sBomoiuu (CTD) u OCHOBHBIE €€ TIOJOXKCHHS.

Muxpossontouus. [lonynsnusa kak eauHULA BUAA U IBOJTIOLIMU

1.4

JBxyuue cuibl ((hakTophl) SBOJIOLNUKM BUAOB B NpHpoJe. MyTallMOHHBIHI
MpoLecc U KOMOMHATUBHAs U3MEHUYMBOCTh. [lonmysiinoHHbIE BOIHBI U Apeid

reHoB. M3omsauus u wmurpauus. EctecTBeHHBIH OTOOp — HampapisiOIIUi




daxrop sBomory. POopMbI ECTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTaT 3BOMIOIMU. [lpumepsr
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMOP(O3bI U UANOATANTALINH.

Bun wu  BupgooOpasoBanue. Kputepum  Bupma.  OcHoBHblE  (hOpMBI

BU1000pa30BaHus: reorpauiaeckoe, SKOJIOTHIEeCKOe

1.5

MakposBomronst.  DopMbl  3BoIIOIMH:  (DUIETHYECKas, JUBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNN

Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuHble TIPEICTaBICHHS O 3apOXACHUM >KU3HU. HaydHble Trumoresbl
BO3HUKHOBEHUS XHM3HM Ha 3emie: aObuoreHe3 W MaHcmepMus. XUMHUYecKas
IBOJIIOLMSL. DKCHEPUMEHTANbHOE MOATBEPKICHHE XUMHUYECKOW HBOJIOLNU.
HauansHble 3Tansl 6nonornyeckoit spomtonuu. ['unoresa PHK-mupa. Ilepoie
KIETKM W uxX J3Bomonus. @OOpMHUpPOBaHME OCHOBHBIX TIPYIIl KUBBIX

OpTraHnu3MOB

2.2

Pazutue xu3Hu Ha 3emuie mo 3pam u nepuojaM. Kartapxeil. Apxelckas u
npoTtepo3oiickass dpbl. [laneosolickas spa u e€ mepuoabl: KeMOPHUICKUH,
OPJIOBUKCKUU, CUIyPUHUCKUH, JIEBOHCKUH, KAMEHHOYTOJBbHBIA, TEPMCKHUM.
Me3o30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaiinozoiickass »pa u €€ mepuoiabl: MaJCOreHOBBIM, HEOTCHOBBIH,
AQHTPONOreHOBbIM. XapaKTepUCTHKa KJIMMAaTa M TEOJIOTMYECKUX IPOLIECCOB.
OcHOBHBIE JTambl SBOJIONUM  PACTUTEIBHOTO M KHUBOTHOTO  MHpa.
Apomopdo3bl y pacTeHH W KUBOTHBIX. [losiBIICHHE, pacIBET U BEIMUPAHUE

T'PVYIIII )KUBBIX OPIraHu3MOB
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Cucrema OpraHMYecKOro Mupa Kak OTpaxkeHue »53Boiouuu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

24

OBoronus yenoBeka. AHTpPONOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOXKACHUN YesloBeka. MeToabl u3yueHus: aHtpornoreHesa. Cxoacrtsa u
pa3nuuus 4eloBeKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBuxyue cuisl (pakTopsl) anTponioreHe3a. HacienctseHHass ”3MEHYHBOCTh
U eCTeCTBEHHbII 0TO0p. OO1IeCTBEHHBINH 00pa3 )KU3HHU, U3TOTOBJICHUE OPY Uit

TpY/la, MBILJIEHNE, PEYb

2.5

OcHOBHbIE CTaJUM ¥ BETBU 3BOJIOLMH YEJIOBEKa: aBCTPAJIONUTEKH, YenoBek
yMmensid, Yenoex mnpsamMoxomsauiui, UYenoBek HeaHaepraabCkuii, YemoBek
pa3ymHbIi. Haxo Ky nCKOnaeMbIX OCTaHKOB, BpEMS CYILIECTBOBaHUs, 00J1acTh

pacnpocCTpaHCHus, 00BEM TOJIOBHOTO MO3ra, 0613213 JKHU3HH, Opyausd




2.6

Yenoseyeckne  packl. OcHOBHBIE  OOnbIIME  pachl:  €BPOMEOHIHAS
(eBpasmiickasi), Herpo-aBcTpaiongHasi (IKBAaTOpHAJIbHASI), MOHIOJIOHTHAS
(a3maTcko-aMepuKaHCKass). YepThl TPHUCIIOCOOJICHHOCTH TPEICTaBUTENEH
YEeJIOBEYECKMX pac K YCJOBUSAM CYIIECTBOBaHMs. EJMHCTBO UenOBEYECKHX

pac. Kputuka pacuzma

OpranusMsbl 4 OKpy»Karouias cpeaa

3.1

OKoJorus Kak Hayka. 3aJauu M pa3felibl KOJOTuU. MeToIbl SKOIOrMYECKUX
uccienoBaHuil.  Dkojormyeckoe  MupoBos3peHue. Cpenpl  oOuTaHuUs
OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3/1yIlIHAs, IIOYBEHHA,

BHYTPUOpPraHU3MEHHAs

3.2

Okonorndeckne (akropel. Kiaccupukamuss SKOJIOTHYECKHX  (DAKTOPOB:
abuoTtnyeckre, OMOTUYECKHE U AHTPOIOIreHHbIE. J[eHCTBHE HKOJOTHMUECKUX

(hakTOpOB HA OPTAHU3MBI

3.3

AbuoTtnueckue (hakTOphl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTonepnoausm.
[Ipucnocobnenus OpraHu3sMoB K JEHCTBHIO aOMOTHYECKHX (DAKTOpPOB.

buonornueckue puTMsl

3.4

Bbuotnueckue paxTopsl. Buabl OMOTHUECKUX B3aMMOACUCTBUI: KOHKYPEHLIUS,
XMIIHUYECTBO, MAPa3UTU3M, MYyTyallu3M, KOMMEHCAJIN3M (Haxj1eOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAU3M, HeUTpanu3M. 3HaYeHHe OHOTHYECKUX
B3aMMOJCUCTBUM  JUId  CYIIECTBOBAaHMS  OPraHU3MOB B IPUPOJHBIX

COo00IIIeCTBaX

3.5

OKOJIOTUYECKHE XAPaKTCPUCTHUKU  TIOIMYJISAIHUU. OcHOBHBIC  ITOKa3aTelIH
IonmyJsinyuu: 4YuCJICHHOCTD, IIJIOTHOCTL, POXKIAAEMOCTh, CMEPTHOCTD, IIPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJIICHHOCTHU IIOIYJIAIIUHU U eé peryisanusa

C006H_ICCTB3. M 5KOJOTHUYCCKUEC CUCTCMBI

4.1

CooOriectBo opranu3mMoB — OwuoreHo3. CTpyKkTypbl OWOIIEHO3a: BHIOBa,
MPOCTPAHCTBeHHAsA, Tpodudueckas (mumieBas). Buabl-momuHaHThl. CBsI3H B

OHolLIEHO3€E

4.2

DKojorudeckre cuctembl (dkocuctembl). Ilonsatue o006 »dkocucteme u
ouoreorieHo3e. DyHKIIMOHATBLHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoTr BellecTB W TOTOK OSHEPrUd B
skocucteme. Tpoduueckue (UIIEBBIE) YPOBHU 3KOCUCTEMBI. [IuIieBbie menu
u certu. OCHOBHBIE TIOKa3aTeu »SKOCUCTEMBbI: Ouomacca, MPOAYKIHS.

DKOJOTUYECKHE MTUPAMHUIBI: TTPOIYKIINH, YUCICHHOCTH, OMoMacchl. CBOMCTBA




9KOCUCTEM: YCTOWYUBOCTb, CAaMOpEryJisiiusl, pazsurue. Cykueccus

IIpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOMHOIO
WJIY IIUPOKOJIUCTBEHHOTO JIeCa.

AHTpONIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
4.3 buonornyeckoe M XO3SMCTBEHHOE  3HAYEHUE  arpoO’KOCHCTEM U
ypOO3KOCHUCTEM.

buopasznoobpazue kak (akTop ycToWuMBOCTH OdKOocucTteM. CoxpaHeHHE

OMOJIOTMYECKOT0 pa3HooOpa3us Ha 3emIie

VYuenune B.W. Bepnanckoro o o6uocdepe. I'paHuiibl, coCTaB U CTPyKTypa
ouocdepsl. JKuoe BemiecTtBO U ero PyHKImu. Oco0eHHOCTH Omochepsl Kak
4.4 rno0anbHOM 3KocucTeMbl. JluHaMu4eckoe paBHOBeCHE M OOpaTHasl CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOTEOXMMHUYECKUE ITUKIIBI 3JIEMEHTOB

(yrnepona, azota). 30HaIBbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYILIH

UYenoseuecTBo B 6uochepe 3emin. AHTpONOreHHbIE U3MEHEHUsI B buocdepe.
45 ['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHATBHOTO YIPABICHUS NPHUPOJHBIMH pecypcaMH U HX

UCIOJIb30BaHue. JJocTrykeHuss OMOIOruM U OXpaHa MPUPOIbI

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6mnos A.M. u np.;
ITon penakuueit [laceunuka B.B. Axunonepnoe o6miectBo «3narenbeTBo
«IIpocsemieHue»

 buonorus. 11 knacc. [Naceunux B.B., Kamenckuit A.A., Py6rioB A.M. u ap.;
ITon penaknueit [laceunnka B.B. Axumoneprnoe o61mectBo «3narenbeTBo

«IIpocsemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA




https://academy-content.apkpro.ru/ru/lesson/b3a6be29-3019-4f44-88c0-

61065fcd089¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://academy-content.apkpro.ru/ru/lesson/b3a6be29-3019-4f44-88c0-

61065fcd089¢
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