HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTrke mporpaMmbl MO OHOJOTHMH TEOPETUUYECKYI0 OCHOBY ISt
OmpeNeNieHus] TOJX0/I0B K (POPMHUPOBAHUIO COACpKaHUSI Y4eOHOro mpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble nonoxkeHns OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COJEpKaHMsl, pe3ylbTaTOB OOyYEeHHS U
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOXXEHUS 00 OOIIMX IEJSIX U
NPUHIMIIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OMOJIOTUH, €€ 3HAYCHUU B TTO3HAHUU JKUBOW MPUPOLI U 00ECTICUCHUHN
CYILIECTBOBAaHUS 4YeNoBeYecKoro odimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU MTPOTPaAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Aa€T NpelcTaBiIeHUE O IMeniaXx, o0 obuiei
CTpaTeruy OOYy4YCHHMs, BOCIUTAHUS U PaA3BUTHUA OOYYAIOIIMXCS CpPECTBAMHU
yueOHoro mpenmera «buonorus», omnpenensier 00s3aTENbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiaM U Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTO MaTepuajna ¢ y4€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€M, JIOTMKH 00pa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nmnporpamMe mo OuoONOTMM < TaK)Ke YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IO3HABATEIbHOU
NEeATeIIbHOCTH/YIEOHBIX JCHCTBUM OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpPIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHUW OWOJoruu, Onarojapst 4emy B He
MPOCMATPUBACTCS HAMPABICHHOCTh HAa pPa3BUTUE 3HAHUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JINYHOCTH, IKOJIOTUUYECKOTO MBIILICHHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HH M OEpeKHBIM OTHOIICHHUEM K OKPYXKAIOIIeH TPHUPOTHOU Ccpeje.
[TosToMy Hapsany ¢ u3ydyeHHEM OOIICOMOTIOTUUYECKUX TEOPUM, a TakKKe 3HAHUH O
CTPOCHHHU KUBBIX CUCTEM PA3HOr0 PAaHra M CYHU[HOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yAEJIEHO BHHUMAaHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEHEBHOM JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 33724, B
TOM 4Huclie: TpPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JE€BaHUI YelOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU
1enecooOpa3HOro TMOBEJCHUST B OKpYXKalollled MNPUPOAHOM cpene, aHaliu3a
BIIUSHUS XO3SMCTBEHHOM MESTEIbHOCTH YEJIOBEKAa HA COCTOSHHE MPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHUCTEM. Y CUJIEHNE BHUMAHUS K MPUKJIATHON HAMPAaBICHHOCTH



yueOHOoro npeamera «buonorus» npoaMKTOBaHO HEOOXOIMMOCTHIO 0OECTICUEHUSs
YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3a]1ay IIKOJIbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mpeamnosaraeT (GopMuUpoBaHHE Yy  OOydarouIuxcs
CIIOCOOHOCTH aJaliTUPOBAThCS K M3MEHEHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCA
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero o0OImero oOpa3oBaHMs 3aHUMAET BAXHOE
Mecto. OnHa obOecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOM KapTHMHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O >KMBOM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd MU JBOJIIOIMUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IICHHOCTHOTO OTHOIIEHUSI K KUBOU MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUST UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne O6uosnorun obecneunBaeT ycJIOBHs JUisl (HOPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QU3HKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXXEHUA O MpeAHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» coCTaBMIM OCHOBY [Jisi OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHPOBAHUIO €r0 COJAEpX aHUs, IMPEACTABICHHOTO B TNPOrpaMme IIo
ouomnoruu.

OT60p conmepkanus ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TO3WLHA KYJIbTYpOCOOOpPa3HOrO0 MOAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OO0y4aromuecs IOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, OINPENCISIONINE aJeKBATHOE IOBEICHUE
YyeJoBeKa B OKpY’Kalollledl MPpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M MPaKTUUecKoil aesrenbHOcTH. Oco0oe MecTO B 3TOM CHUCTEME 3HAHHI
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMs, KOTOPBIE CITy>KaT OCHOBOU Jisi (HOPMUPOBAHHMS
MPEJICTABIEHUM O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa H
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3AIHH
OMOIOrMYecKOro 00pa3oBaHuUs.

CTpyKkTypupOoBaHHE CoOJAepX aHUs Y4eOHOro maTepuaga B TPOTPaMME IO
OMOJIOTMM OCYIIECTBICHO € Y4Y€TOM MPUOPUTETHOrO 3HAYEHUS 3HaHUU 00
OTJIMYUTETBHBIX OCOOEHHOCTSX XKMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alvu U
ABOIOLMH. B COOTBETCTBUU C ATUM B CTPYKTYpe yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeNbHble JIMHUK: «buonorus kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucteMa», «OpraHu3Mm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MPUPOJIB», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJiIcHUE  OOy4YalOlMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra u NOpPUOOpEeTeHHEe YMEHUM
WCIIOJIb30BaTh ATHU 3HAHUS JJISI TPAMOTHBIX JEWCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro rnpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUjiax, CIy>KaluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOpa3un U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3aIuH, BHIJAIOIIUXCS OTKPHITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHajih3a JAHHBIX O IMyTSAX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UACH M TMOAXOJOB K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTAaHOBJIEHHE Yy OOydYamoIMXCid OOIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOM MNPUPOJAbl HA OCHOBAHUM 3HAHUM M OIbITA, MOJYYEHHBIX MpPH
U3y4eHUU OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOTIOCHUS ITHIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIECHHOCTU OMOJIOTUYECKHX 3HAHWM JIsI TOBBIIMIEHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

NPUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00J€BaHUI.

B cucreme cpeanero obGuiero oOpaszoBanusi «buonorusi», mzyuaemass Ha
0a30BOM ypOBHE, SIBIISIETCSI OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcTrecTBEeHHO-HAayYHbIE TIPEAMETHI.



JI1st uzyuenus OUOJI0THHM Ha 0a30BOM YPOBHE CpEIHEr0 00IIero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B Heziel0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouoniorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OTTMCAaHHUE,
u3MepeHue, Kilaccupukaius, MOJACIUPOBAHUE, CTaTUCTHYECKas 00padoTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

IIpakTudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3sHooOpa3ue. YPOBHHM OpraHU3aIlliu OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIM, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBDY.

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OajaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonorudeckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormdyeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoHOcaxapuibl  (TJI0ko3a, pubo3a U jAe30kcupubo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BOOB, OEIKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinetounas reopus — npumep B3auMOJICHCTBHS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka xak 1enoctHas >uBas cuctema. OOmme NpuU3HAKUA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas | mpokapuothyeckas. OcoOEHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MKXUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, MIIMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utonnasma u eé
opranouasl. OnmHoMemOpanHble opraHounbl kietku: JDIIC, ammapat Iombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpraHOMAbBI KJIETKU: MUTOXOHAPUM, TUIACTHUBI.
[Ipoucxoxnenne MUTOXOHApWA W TuiacTuA. Bunmbl mmactun. HememOpanHbIe
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsTopHblid HeHTp kieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenue dpepmenta», «Hyknennosble kucnotel. JJHK», «CTpoeHne MoneKyIbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKH», «CTPOCHHUE JKUBOTHOU KIIETKHU,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpOoeHUE NPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyJOBaHUE IJsi MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora No 1. «/3ydyeHue KaTaIUTHUECKONW aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «J3ydenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEpU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpErnapaTtax u ux
OMHMCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUS BEIISCTB W DHEPIMH B TOHUMAaHUHU
MeTaboau3Ma.

Tuner oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHblid. Ponb pepmenToB
B 0OOMEHE BEIIeCTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCTh oTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a ISl KU3HH
Ha 3emuie. BriiusiHue ycnoBuit cpeibl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKUe OakTepru. 3HAaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuyeckuii oOMEH B KJeTKe. PacliieruieHne BelecTB, BbIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peaknium wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasiuu. KommpoBanue amMuHOKHCIOT. Poms pubocom B
OonocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS W JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, XKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedunura demoseka (BIY) — Bo30ymutens CIIM/la.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «[ eHeTuuecku Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Ynpoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii muki, wiv >KU3HEHHBIM WK KieTku. MHTepdaza u MuTOS3.
[Ipormecchl, mpotekaronue B uHTep(daze. Peruukaius — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI Pa3MHOXEHUS W HUHIAMBUAYAIBHOI'O  Pa3BUTHSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranun muto3a. IIponecchl, mpoucxonsdmue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOIOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbI pa3sMHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTIHYUS OT O€CIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTaAUSX MeHo3a.
IToBenenne xpomocom B Menose. KpoccuHrosep. bHOTOrMYECKU CMBICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKU U sSiUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeT (CrnepmMaTo30u[, SHUIEKJIEeTKa) — CHEpPMATOreHe3 M OBOTEHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO Pa3BUTHUSI Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IlocTamOpuoHanbHOE pa3BUTHE. THIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pernmukamus JHK», «Mutosy,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yenoBeka», «OCHOBHBIE CTaIMX OHTOT€HE3ay.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENAPATHI «Cnepmarto30uasl
MJICKOIUTAIOLIETO», «SNUEKIeTKa MieKonuTaromeroy, «Kapuoknnes B KieTkax
KOpEIIKa JIyKa», MarHUuTHas MOJENIb-alIuyInKaus «J/lenenne KIeTKu», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopHast pabora Ne 3. «HaGmromenwe MuTO3a B KIJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKpOITpEnapaTrax».

JlaGoparopHasi pabora Ne 4. «l3yueHue CTpOEHHUs TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopust pa3BUTHS TeHETUKHU. Posib uTonoruu
U DMOPHUOJIOTMM B CTAHOBJICHMHM TCHETHKH. BKJan pOCCHMCKHX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHKH. MeTOoabl TEeHETHKH (THOpUI0IOTHYSCKUH,
[ATON€HETUYECKUM, MOJICKYISIPHO-TeHETHYeCKui). (OCHOBHBIE TI'€HETHUYECKHE
noHsATUs. ['eHeTnueckass CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMAX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEI0BaHUs MPU3HAKOB, ycTaHOBIEeHHbIE I'. MeHnenem.
MonoruOpuHOe CKpeIIMBaHWe. 3aKOH eAuHOoOOpasus THOPHIOB IEPBOTO
nokojieHusi. IIpaBwio jgomuHHpoBaHUs. 3aKOH pPaCIICIUICHUS IPU3HAKOB.
['unote3a yuctotsl ramer. [lonHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JlurnOpuaHOEe  CKpellMBaHHWE. 3aKOH  HE3aBUCUMOIO  HACJIECJIOBAHHS
Mpu3HAKoOB.  [lWTOreHeTHMYeCKWe  OCHOBBI  JAUTHOPHUIHOIO  CKPCIIUBAHMS.
AHanuzupymoniee ckpemunBanue. Mcnonb30BaHne aHAUTM3UPYIOMIETO CKPEIIMBAHUS
JUTSL OTIPEICIICHHsI TCHOTHITA OCOOH.

CuerieHHoe  HacienoBanue mnpusHakoB. PabGora T. Moprana mo
CLIETIJIECHHOMY HAcCJEI0BaHUIO T€HOB. HapyllieHne CLenIeHus TeHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ €eHETUUECKUE KAPTHI.



I'enetrnka mosa. XpoMOCOMHOE OIPENENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMorameTrHoble W TeTeporaMeTHble OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakunu npuszHaka. KoauuecTBEHHBIE M KaYE€CTBEHHBIE NMPU3HAKUM U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Meio3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalinoHHast u3MeHYuBOCTh. Knaccudukanusi MyTamuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4rHbl MyTanuid. MyTtareHHnbie (hakTOphI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJ/Ibl T€HETHKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA. CoBpeMeHHOE ONpEICIICHUE FeHOTHMNA:
MTOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananmm3a. HaciencTBeHHble 3a0o0eBaHUS dYeNOBEKa: TCHHBIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a JKM3HHU, TUATHOCTUKH, TPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBaHME. 3HAUCHHUE MEIUITMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YEII0OBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w  cxeMbl:  «MOHOTHOpHJIHOE  CKpEIIMBAaHHUE H €TI0
IIUTOTCHETUYECKasE OCHOBa», «3aKOH pAaCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpeldBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE aJUIENIBHBIX TE€HOB», «l'eHeTndeckue KapTel PpPACTEHHUM,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHUYMBOCTHY, «MoaudukaimonHas HW3MEHYMBOCTHY, «HacmemoBanme pesyc-
dakTopay, «['eHeTuKa rpyIm KpoBu», «KMyTalmoHHass U3MEHYHMBOCThY.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPUIHOE CKPEITMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMa, MyTanuu
(bOpMBI KPBLITLEB U OKPACKU Tefa), TepOapuid «I'opox moceBHOMN.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHYHUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PsAJia YU BAPUALMOHHON KPUBOM».

JlaGopatopHas padota No 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MHUKpOTpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALMS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
opoJia, IITaMM.

CoBpeMeHHbIE METO/BI CENEeKIIMU. MaccoBbId U MHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rtulOpuamzanus u e€ ycnexu. VCKycCTBeHHBIH MyTareHes U
NOJIyYEHUE MOJUIIOUAOB. JIOCTMKEHUS CENEKIHMH pPACTEHUN, J>KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHAash WHXKEHEpUs. Talibl
co3nanus pexkomOuHanTHoW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Kiietounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiioHupoBaHre BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. J[. Kapneuenko, M. O.
NBanoB.

Tabmumbel W cxembl: KapTa «LIeHTpPBI TPOUCXOXKICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KUBOTHRIX», «CopTa KyJIbTYpPHBIX
pactenuit», «OTnanéunas rudpuanzanus», «Padbotel akanemuka M. ®@. BanoBay,
«Tomumnonaus», «OOBEKTHI OMOTEXHOJOTHHY», «KII€eTOUHBIE KYyJIbTYphl W
KJIOHUpOBaHUE», «KOHCTpyHpOBAHUE U EPEHOC TEHOB, XPOMOCOM).

OOGopynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHul, repoapuit «CenbCKOX03IUCTBEHHBIC PACTCHHS.



JlabopaTopHblie U NpaKTH4YeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT HSI.

[Ipeanochiku BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 5BoJONUM. [lajgeoHTONOrMYecKHe: TOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJEOHTOJIOTUYCCKONW JIETOMUCHU, TIEPEXOJIHbIE (POPMBL.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M pa3Iv4uMs SMOPHOHOB pPa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBWDKyIIME CHIIBI JBOJIONMM BUIOB 10 JlapBuHy (uM30BITOYHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTU PECYPCOB, HEOINpEAETIEHHAss U3MEHYMBOCTb,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust sBoironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLINH.

JBuxymme cuibl (hakTOpbl) SBONIONUMK BUIOB B MpHUpoe. MyTallMOHHBIN
mpoiecc ¥ KOMOWHATHBHAS W3MEHYHMBOCTh. [lOMynsIMOHHBIE BOJHBI U ApEid
reHoB. M30as1ust U1 MUurpamnusi.

EctectBeHHbIii 0TOOp — HampaBiusmuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCIIOCOOJIEHUI Y Oprannu3MoB. ApoMop(d03bl U UIU0AJANITALIUH.

Bun wu BumooOpaszoBanue. Kputepum Buga. OcHOBHbBIE  (OpMBI
BHUJ1000pa3oBaHusl: reorpauueckoe, 3K0JIOTHYECKOE.

MakposBomtonusi. Dopmbl  3BONONMU:  GUIETUYECKAs, JHUBEPreHTHas,
KOHBEpPreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOIOLUH.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdemoHcTpanuu:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3eMiie», «3apoIbIIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  O0opbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «ITonynsauumny, «MyTauuoHHas

U3MEHYUBOCTHY, «ApomMopdo3b», «Wnunoamantanumn», «OOImIas gereHepanus,
«/IBmxkymue cuibl sSBomonuuy», «Kapra-cxema MapmipyTta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IMUYHBIMU THUIIAMU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Koyuiekiusa «DopMbI COXpaHHOCTH
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukamus «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JATYUIKA», MUKpornpenapaT «/po3oduia» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH Tejia).

JlaGopaTopHble M MpaKTHYeCKHUe PA0OTHI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE MpPENCTABICHUS O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCNEpUMEHTAIIbHOE MOATBEPXKACHUE XUMHUUECKOU 3BoMoMU. HauanbHbie 3Tansl
ouonornyeckoit »Bononuu. ['mmoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas 3pbl. [lameosoiickas 3pa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHI, METTOBOM.

KaiiHo30iickass 2pa ® €€ Tmepuoabl: MAJIECOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE JTAIlbI
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpakeHHe »HBOJIOIUU. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeToapl H3ydeHus aHTpornoreHeza. Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. HacnencrBennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamui, YenoBek HeanaepTranbCkul, YemoBek
pasymHbIil. Haxonku HMCKOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUS, O0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajJioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IMoptpersl: ®@. Penn, JI. Ilactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «BosnukHoBenne CoJiHEUHOM cucTeMbl», «Pa3Butne
opraHuyeckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietrka», «CoBpeMeHHas CHUCTEMa OPraHHUYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeECTa MAJCOHTOJIOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pacei».

O6GopynoBanue:  mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEepTaliblla, KPOMAHBOHIA), CIICTIKM WIU
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHne uckomaeMbIX OCTATKOB PACTEHUU U
KABOTHBIX B KOJUICKLUSIX.



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAKOLIas cpeaa.

DKoJorus Kak Hayka. 3afaud ¥ pa3ziesbl SKoJoruu. MeToabl 3KOJIOTHYECKUX
HCCIIEIOBAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILHAas, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE HKOIOrHYecKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 1 ero (opmel. [lapasutusm, kooneparus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKH nomyysiquu. (OCHOBHBIE —IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, D. ['ekkens.

Tabnuuer u cxemol: kapra «[Ipupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poOcCTa
YUCICHHOCTHU MOMYJIAUUU HHPY30puU-TY(enbkny, «[Iumesbie nenmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

CoobmiectBO Oopranu3MoB — OwuoreHo3. CTpykTypbl OHOLIEHO3a: BUIOBas,
MpPOCTpAaHCTBEHHas, Tpoduueckas (muiueBasi). Bunbl-momuHantel. CBsi3M B
OHoLIeHO3E.

Dkosioruyeckre cucteMbl (3kocucTembl). llonstue 00 »skocucreme u
Oouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAylieHThl. KpyroBopoT BeIIeCTB U MOTOK YHEPTUU B SIKOCHCTEME.
Tpopuueckue (nmumieBble) YPOBHM 3KOCUCTeMBI. [lumeBble 1emu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMOMacca, MNPOAYKLIHS. IKOJOTHMYECKHE
NUpaMubl: TPOAYKUMHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOperyJsiuus, pazsurue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOT€HHbIE  3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYyKTypa
ouocdeprl. KuBoe BemectBo u ero (ynkuuu. OcobeHHocTH OMOcdepsl Kak
rJI00aIbHOM 3KocHucTeMbl. JluHaMHUueckoe paBHOBECHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl DJIEMEHTOB (yrieposa,
a3zoTa). 30HabHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3eMiin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6uropa3zHooOpasust Kak OCHOBa ycToiunBocTu 6mocdepsl. OCHOBa parumOHAIBHOTO
yOpaBJI€HUs MPUPOAHBIMU peCcypcaMHM M UX HCHOJb30BaHue. JlocTuKeHus
OMOJIOTMHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmiectBay, «llenmum nutaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHnos BogoéMa», «ArponeHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HUCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX Boa», «IlouBa — BaxkHelIlas cOCTaBIstoNIas
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3GdexT», «DaKTOphI
paauoaKTUBHOTO 3arpsisHeHus Ouocdeps», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepojaa B ouochepe», «KpyroBopoT a3oTa B IpUpOIE».

O6opynoBaHue: Mojenb-anminkanus «Tunuyaele OMOLIEHO3BD», TepOapuid
«PactuTenpHbIie COOOIIECTBaY, KOJUIeKIUN «buorieno3y», «Bpeaurenu BaxHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM HKOJOTMUECKHMM TpymnnaM OJHOTO BUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paKeHUS OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJBTATHBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCS POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIM4he MOTHBAMM K OOy4YeHWI0  OHOJOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAThCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE HKOJOTHUYECKOTO TPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» JOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIIMUTAHHS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W MPABOIOPSAIKY, YEJIIOBEKY TPY/Ja U CTApPIIEMY MMOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickon denepanuu, Opupoae U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIIMH, TIO3WTHBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa W ONbITa JACATCIBHOCTH B IMPOIECCE peaU3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI .

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [ESITEIBHOCTH NPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIFOJICH C pa3HBIMU YOCKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUS] K MHEHHUIO OIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTU IMEpE.
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MTaMSITHUKAM MPUPOMBL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHEe OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTedecTBa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATUA IIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIYyYHS:

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJICHHE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJbHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJACTBUN M HEMPHUATUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOJIIOOUE;

TOTOBHOCTh K AKTHMBHOM JI€ATENbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpeC K paznuyHbiM cepaMm MpodecCHOHATbHON NESITeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | peain30BHIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) IKOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTUYECKH 1eNIecO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  TpaBUJl  MOBEACHUA B  MOPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKoCcHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U IPEIOTBPAIATH HX;

HAJIMYME Pa3BUTOTO SKOJOTHUYECKOTO MBIILICHUS, YKOJOTHUECKOU KYIbTYPHI,
OTIbITa JeSATETHHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATCIIBCKOW KYJIBTYpPhl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
Npe/ICTaBleHusT 00 OKpYXKAIoIIeM MHpE Kak O €JIMHCTBE MPHUPOAbI, YEJOBEKa U
oOIIecTBa, B IO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH TpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pemiaTh  PEeCypcHblE  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTUYECKUX 3HAHWM B IEIAX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMWSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh TMIOJy4YaeMble 3HAHWS JUIsl aHajdu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAaHHBIX C TEJTbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENIFHO HCIIONh30BaTh OMONOTHYCCKUE 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUONOrMHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HAuYuMble M1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE TMOHATHS, OTpa)Karollne
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuupuKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHUs, SIBIEHUE, MPOILIecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieloBaHre,  HAONIOJeHUWe,  M3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4yeOHble JEeHCTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIC,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMU OOYyYarouIuxcsi, CHOCOOHOCTh
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS M  yHHBEpcajdbHble ydeOHBIE JEHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI IPOTrpaMMbl CpPEIHETo OOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUYECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OnpeAesaTh LENH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPHUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHBHBIC, IIO
aQHaJIOTUH), BBISBISATH 3aKOHOMEPHOCTH WU TPOTHUBOPEYHS B paccMaTpHBAEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMNOJHATH pabOTy B  YCIOBUSIX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4eOHO-HCCIIEIOBATEIBCKON U MPOSKTHOM JeATeIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HWHTEpIpeTaluy, MPeoOpa3oBaHUI0 W NPUMEHEHHUIO B YYEOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (GOPMYIUpPOBAaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJE€ PEIICHHS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTEepHETe), aHaIu3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpPHOOPETaTh ONBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
Oounonornyeckoit mHpopManuK (CXeMbl, rpaduKH, TUArPaMMbI, TaOIUIIbI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HEBepOalbHBIE CpeAcTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBaXKUTEIbHOE OTHOIIIEHHUE K COOECETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHMKA KOMAaHIbl B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISTH TBOPUYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IEJeBble U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHO I
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JCHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI pePIEKCUM ISl OLEHKH CHUTYallluH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OpPUHUMATh ce0sl, MTOHUMasi CBOU HEJJOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crieliupudecKkue s yaeoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUMN, BUIBI JACATEIBHOCTH MO TMOJYYECHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
PE3yNIbTATHI IPEJICTABIIEHBI IO TOJIlaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIIAIE POCCHMCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Meradonmm3M (0OMEH BEIIECTB U IPEBpaIlcHHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJisalus), YPOBHEBAsT OPraHU3aLIMS KUBBIX CUCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTHYECKUE Teopuu (KJIETOYHAas, XPOMOCOMHasi,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 neHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbI
WX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMU HAYYHOT'O MTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHCTEM, IPOILIECCOB U SIBIICHUM, OpraHu3alus U MPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBACHEHUE MOJIYUYEHHBIX



pE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMECHHE
JIeNaTh BRIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHa BEIIECTB M MpEBpalleHus dHEPruu B KIEeTKe, (DOTOCHUHTE3a,
IJJACTUYECKOTO U JHEPreTHYecKoro oOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB W SIBJICHHM, JUISI PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCETHEBHOU
KU3HU C IeJbl0 oOecrieueHus: 0e30MacHOCTH CBOETO 370pOBbS U 310POBbSI
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelie, TMOHMMaHUE HEOOXOIUMOCTH HCIIOIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOM Oouosioruu u OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
IUTUOPUAHOE CKpEIIMBaHUE, CLEIJIEHHOE HACIeOBaHUE, COCTABIISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MpEeCKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JAaOOpaTOpHbIE U TPAKTUUYECKHE paboThl, COONIOAATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpManuu, HAYyIHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBINA anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJAEC POCCUUCKHUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWMONOTHH, (DPYHKIHMOHAIBLHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJCPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BHJI, TIOMYJISALMS, TeHO(POH, SBOJIIOINS, JBMKYIIHE CHIIBI ((DaKTOPHI) IBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHUecKue (HaKTophI,



DKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, PEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OHOJIOTUYECKHE TeOpuu (dBOJOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHMYECKas TEOpHs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OMPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHCTEM, IPOIIECCOB W SIBIICHUM, OpraHu3allisl W IMPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJTYyUYECHHBIX
pPEe3yIabTAaTOB, UCIIOIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TNPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOILECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS HKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3MBbI, MEepeHoca
BEIIECTB M IIOTOKA JHEPrUM B 3KOCUCTEMAX, AHTPOINOTE€HHBIX HW3MEHEHUW B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA I OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl NPUHATHSA MPAKTUYECCKUX PEIICHUN B IOBCEIHEBHOMU
KU3HA C 1EJIpI0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
MPUPOAHON Cpele, MOHMMAaHUE HEOOXOIWMOCTH HWCIOJIB30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl PAlMOHAIIBHOTO MPUPOAOIIOIB30BaHNUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTHYECKHE PadOTHI, COOJIONATH
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMY IS PHBIC
MaTepuaigbl),  pacCMaTpuBaTh  TJIOOAJbHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbICE IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOTMYECKYI0 UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
UCIIOIb30BaTh MOHSATUMHBIN anmapaTt OMOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOEHUE KIETKH 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KACTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE bubnmuoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KVIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAS OHOTOTI | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OpraHH3MBL H OKPYKAIOULAs Cpea ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcronb3oBaHue pa3aIMuHbIX 1 0.5 Bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYECHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XuMHYeCcKui cocTaB KieTku. Boja u bubmuorexka [JOK
4 1
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHue 6ei1KoB 1 httos://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTAIMTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
7 I 1
YrieBozeL. Jlurm et https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hywrenrossie kncnotel. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
Kkietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ienoctHas KkuBas
cucrema
CrtpoeHnune sykapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTTHCAHHEC
bu6mmoreka [IOK
12 OOMeH BelecTB Wik METab0IU3M httos://m.edsoo.ru/8636766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckuii 0omen https://m.edso00.ru/863e7aae
’KuzHeHHBIN IMKI KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGmroneHne MuTo3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6nmoreka [JOK
17 Tpancriuua — rocurres denxa https://m.edso0.ru/863e796e
18 Hexnerounsie opmbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

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

bubmmoreka [{OK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpeHue.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
P ] pr https://m.edsoo.ru/863e8878
CKpeIllUBaHHE
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
25 fesaBHI?:Hf/[oro H;:nf OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTaroB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U AUTUOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpEeIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuusocts. HenaciaencrsenHast
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwme bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHIUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast “3BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Neo 7. 1 05 bubmuorexa [JOK
«AHamM3 MyTanui y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»
bu6moreka [IOK
30 Teneriia wernoseka 1 https://m.edso0.ru/863e8d78
O60061ieHue o Teme
31 «HacnencrBeHHOCTE U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [JOK
32 Cenekuuns Kak Hayka i npotece 1 https://m.edso0.ru/863e9214
33 MeToabl 1 JOCTHXKEHUS CETICKIIUNT 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHos0THS Kak OTpacib 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Konrpopirre | Ipaxrireciie H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edso0.ru/863ea20e
9 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mitipoososmions L https://m.edso0.ru/863e9cle
[Tomynsius kKak seMeHTapHas
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2T0pHI;ﬂ pabora ;9 1 1 0.5 bubmorexa IOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIeCKOMY KPUTEPUIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EcrectBenHbIl 0TOOP B €10 (GOPMBI 1 htts://m.edsoo.ru/863e9edo0
Pe3ynbTath! 3BOIIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlabopaTtopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpaTumocTs 3BoIONINN

Ucropus sxu3nu Ha 3emiie 1 METO bl

10 N
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOXKIACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
PazButue xxu3HM Ha 3emMIie 1o spam U bubnuoreka [JOK

12
epuoam https://m.edsoo.ru/863eat6be
OcCHOBHBIE ATarbl YBOJTIOIUN
PacTUTENBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIIHSIX»

14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) htts://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
aAHTpOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
ajanTaliy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
O06o00611eHnEe N0 TeMe

19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU
Ha 3emiie»

20 DKoJIorus Kak HayKa

21 Cpenbl 0OuTaHUS U SKOJIOTHUUYECKUE bu6nmoreka [JOK



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

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubnuotexa LIOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTtopnas padota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa»
bubmmoreka [{OK
23 buornieckie gakrop! https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktudeckast paborta
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo0miecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. Eubmiorexa OK
~ https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 IIpupoanslie 3KO0CHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

o6uocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B buochepe 3emin 1
33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
34 O6o06menne Temsl «CoobimecTBa u 1
9KOJIOTHYECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 0011Iero 00pa3oBaHUsI

ChopMHupOBaHHOCTh 3HAHUH O MECT€ W POJIM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa MU HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ounosiornu; (QYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA ISl PEelICHUS

JKHN3HCHHBIX 3aJa4

YMeHne packpbiBaTh COJACp)KaHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHATUN: KU3Hb, KJIETKA, OpTraHu3M; MeTab0Im3M (0OMEH BEIIECTB H
MpEeBpalleHUEe DSHEPTHH), TOMEOoCTa3 (CaMOpETyJsIus), YpOBHEBas
OpraHu3aIus >KUBBIX CHCTEM, CaMOBOCIPOU3BEACHUE (PEHpPOAYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznarate OHOJOrHYECKUE TEOPUU (KJIETOYHAsl, XpPOMOCOMHas,
MmyTtaroHHas), 3akoHsl (I. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOrooOpazus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunosa), onpenensTh rpaHUIBI UX TPUMEHUMOCTH K

KHUBBIM CUCTCMAaM

Ymenune BJIaACTh MCTOJaMHM HAYYHOI'O IIO3HAaHUSA B ouosoruu
(Ha6J’IIO,Z[€HI/IC U OIIMCAHUC JKHUBBIX CHUCTCM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia n IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHC THIIOTE3bI, BBIAABJIICHHC 3aBUCHUMOCTH MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HAa OCHOBAHUHU IMOJTYUCHHBIX pe3yanaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIACIATH CYHICCTBCHHBIC TIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoT U JSYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB n
MMpeBpallCHUA DHCPIrUu B KIICTKC, (bOTOCHHTCSa, IACTUYCCKOIro M
OHEPTCTUYCCKOTO O6MeHa, XCMOCHHTE34a, MMHUTO3a, Meﬁo:sa,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusmMa (OHTOT€He3)




YMeHue NPHUMCHSATH MMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX IMpoueCcCoOB U SIBJ'IGHI/If/'I, I TIPUHATUSA NPAKTHYCCKUX
pelIeHN B MOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0€30macHOCTH
CBOETO 37I0POBBS M 37I0POBbSI OKPYXKAIOIINX JIFO/IEH, COOIIOICHUSI HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpYXaIIIEeH  MPUPOIHON

HCIIOJIBb30BaHUA

cpene;

OHMMaHHE HE00X0IMMOCTH JOCTHKEHU I
COBPEMEHHOW OWMONOTMH © OWOTEXHOJIOTHH Ui PaIlOHAIBHOTO

IPUPOIONIOJIB30BAHUS

YMeHue pemath 3JIEMEHTApHbIE T€HETHYECKHE 3a/Jauyd Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl  MOHOTHOPHIHOTO

CKpCIIrBaHUs JJIsL npeacKazaHus

HacCJICJOBaHHWA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TPaKTUYECKUE paboThI,

coOmoAaTh mpaBWwia OpU paboTe ¢ y4eOHBIM U J1abOPaTOPHBIM

000pyTI0BaHHEM

YMeHue KpUTHUECKH OLEHUBATh U HUHTEPIPETHUPOBaTH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEpKaHusl, BKIIOYAOIIYIO IICEBIOHAayYHbIE 3HAHUS
13 pa3nmuuHbIX UCTOYHUKOB (CMU, HaydyHO-TIOMYJIIpHBIE MaTepHUaIbl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEeOBAaHUI B OHOJIOTHUH,

MeIUIMHE, OMOTEXHOJIOTHH

10

YMeHue co3aaBaTh COOCTBCHHBIC TUCHbMEHHBIC U YCTHBIC COOOIICHHMS,
000011251 OMOJIOTHYECKYI0 MH(GOPMAITUIO M3 HECKOJBKUX HCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA arapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o0ero 0opa3oBaHus

CchopMUpOBaHHOCTh 3HAHUH O MeCTe W POJU OHOJOTMU B CHUCTEME
HAy4YHOTO 3HaHMS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOI'O MUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (HYHKIMOHAIBHOW TPaMOTHOCTH 4YeJIOBEKa ISl PELICHHS

JKHN3HCHHBIX 3aJ1a4

YMmenue PaCKpbIBATh COACPIKAHUC OMOJIOTHYCCKHUX TCPMHUHOB U

TTOHSATHH: BU/J, MOMMYyJALUA, FGHO(I)OHI[, OBOJIIOLIMA, ABWIKYIIUC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MIPUCTIOCOOJICHHOCTD OpPraHu3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE (bakTopsl, IKOCHCTEMA,
IMPOAYLCHTHEI, KOHCYMCHTHI, PCAYLCHTHI, nenu IIUTaHUA,

9KOJIOTHYECKast MUpaMuIa, OnoreoreHos, ornocdepa

YMeHne usnarath OMOJIOTUYECKHE TEOPHH (IBOJIOIHMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpUs  DBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apospiieBoro cxoacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M.  BepHanackoro), ompenensTb ~— IpaHUIBl  UX

IMPUMEHUMOCTH K )KXUBBIM CUCTEMaM

YMeHune BIageTh METOJaMH HAaY4YHOTO TIO3HAaHUS B OWUOJOTUHU
(HabmroleHNe M OIMCAHME >KUBBIX CUCTEM, IPOIECCOB W SIBJICHUI,
OpraHu3aisi ¢ TPOBEICHHE OWOJOTHYECKOTO0  AKCIIEPUMEHTA,
BBIBIDKCHUE  THIOTE3bl;  BBIABJICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEJIMYUHAMHY, OOBSICHCHHE TIOJYyICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHHA, TCOPHH W 3aKOHOB, YMCHHE

ACIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYUCHHBIX pGSYJ'IBTaTOB)

YmMmenue BBIACIATH CYIIIECTBEHHBIC MIPU3HAKU CTPOCHUS
OMOJIOTHYECKMX OOBEKTOB: BHUJOB, TMOMYJAIUN, TMPOAYIEHTOB,
KOHCYMEHTOB,  PEAYIIEHTOB,  OHOTEOIIEHO30B U  JKOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HAacCJIeACTBEHHOMN W3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OPraHu3MOB, JCHCTBUS SKOJOTHYECKHX (PAKTOPOB HaA OpPraHU3MBI,
nepeHoca BEIIeCTB M TIOTOKA DHEPTUU B DIKOCUCTEMAX, aHTPOIIOTCHHBIX
U3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTEOXMMHUYECKUX IIMKJIOB B Orochepe

YMeHue TOpUMEHSTh TOJY4YeHHbIE 3HAHUA JJIs  OOBACHEHUs
OMOJIOTUYECKHUX IMPOILIECCOB M SBICHUM, A MPUHATHS MPAKTUYECKUX
pelleHni B MOBCEAHEBHOM KU3HU B LIEJSX 0OecreyeHus: 6e30MacHOCTH
CBOET0 37I0POBBS U 37I0POBBS OKPYKAIOIIUX JOJEH, COONIOIEHUS HOPM
rPaMOTHOTO  TMOBEJIEHUS B OKPYXKAWIIEW MNPUPOJHOM  Cpele;
MOHUMaHHE HE00X0IUMMOCTH WCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ Ouoyorun AJI1 paiuOHAJIBHOTO ITPUPOJOIIOJIE30BAHUA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4ud, COCTaBJIATHb

CXCMBI IIEPEHOCA BCIICCTB U DHECPIUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHHe BBINONHATH J1a0OpaToOpHble M IpaKTHYECKue padoThl,
coOmonarh npaBuia npu paboTe ¢ y4yeOHbIM U JaOOpPATOPHBIM

o0opynoBaHueM




YMeHne KpUTHYECKH OLEHUBATh W WHTEPIPETUPOBATH WH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICP)KaHM, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS

U3 pa3inuyuHbelX UcTOYHUKOB (CMMU, Hay4yHO-NONYJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0anbHbIe HKOJIOTHYECKHE poOIEeMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3HIIHIO
YMeHue co3aaBaTb COOCTBEHHbIE TUCHbMEHHbBIE U YCTHBIE COOOLICHMUS,
10 000011as1 GMOJIOTUUECKYI0 MH(POPMAIINIO U3 HECKOJIBKHX MCTOYHHKOB,

TpaMOTHO UCIIOJb30BATH MMOHSITUMHBINA arrapar ouoorun




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponbp Ouonoruu B (QopMHpOBaHUH

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

MeTtopl MO3HAaHUS KUBOW NpHUPoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHue, KiIaccupUKalus, MOJEINPOBAHUE, CTaTUCTHUYECKas oO0paboTka

JTAHHBIX )

JKuBrle cucTeMBl 1 HX opraHusanusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHu3aniid OWOCHUCTEM: MOJICKYISIPHO-TEHETHUECKHH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO -BUI0OBOH, SKOCHUCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMHUYECKUH COCTaB KJICTKH. XHMHYECKHE JJIEMEHTHI: MAaKpO3JICMCHTEI,
MHKPOSJIEMECHTEIL. Boz[a U MHUHCPAJIBbHBIC BCIICCTBA. CDYHKI_[I/II/I BOJIbl H

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hoz[z[epmaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenumMple ¥ 3aMEHHUMBIE aMHUHOKHMCIOTBHL. AMMHOKHCIIOTHBIH COCTaB.
YPOBHU CTPYKTYphI OEIKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAsS, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonornyeckue
(GbyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHEe Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBINA
HeHTp, cyoctpatHas crneuuduunoctb. Kodepmentsl. Burtamunsl. OTnugus

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

3.3

VYrneBoipl: MOHOCAaXapuabl (TJIIOK03a, pub03a U 1e30KCUpru003a), Tucaxapuibl
(caxapo3a, J5aKTO3a) W TMOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUII03a).
buonornyeckue GyHKIIMHN YTIEBOJIOB.

Jlunuasl:  TpUrMUEepuabl,  crepounabl,  gochomunuael.  ['mapodumisHO-
ruspodoOHble cBoicTBa. buonoruueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crtpoenne u ¢ynkinuu JIHK. Crtpoenme u ¢dynkuuu PHK. ATO:

CTpoeHHUe U QPyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopust. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenocrHas xuBas cucrema. OOmiye MpU3HAKU KIETOK: 3aMKHYTas
HapyxHass meMOpaHa, mosekynsl JIHK kak renermueckuii ammapar, cucrema

cuHTEe3a Oerka

3.7

Tumb! KIETOK: dyKaprHOTHYecKass U MpokapuoTndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckoil  knetku. Kierounas crenka Oakrepuil. CTpoeHue
JyKapruOTHYEeCKOW KJeTKh. OCHOBHBIC OTJIMYMS PACTUTEITHHOM, >KMBOTHOU H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢byukimu. [lnazmatrnueckas MmemOpaHa, e€ cBoicTBa U ¢pyHkuuu. Lluromnnazma u eé
opranouipl. OnHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJIOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, im3ocombl. [loayaBTOHOMHBIE OpraHOWBI KIETKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIacTHI. Buapl
mwiactua. HememOpaHHble OpraHouibl KIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHMUKH, KI'yTUKH. OYHKIIMU OPraHOUIOB KIeTKHU. BKitoueHus

3.9

SAnpo — perymsaropHbiii neHTp kieTku. CTpoeHue sapa: siaepHas 000J0YKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

H(I/BHGI[GS[TGJ’IBHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM METaboIn3M. AcCUMUIANUA (TUTACTHYECKHH OOMEH) H
JTMCCUMWIALINS (SHEPreTHYECKHIE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
Merabosim3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIN U reTepoTpodHbIA. Poib

(I)epMCHTOB B oOMeHe BCIICCTB U IIPCBPALICHHNU JHCPIrMU B KIICTKC

4.2

®ortocunre3. CpetoBas u TeMHOBas ¢a3bl poTocunTesa. Peakiuu Gporocunresa.
DddextuBHOCTh oTOCHMHTE3a. 3HaYeHHE (OTOCHUHTE3a Ui >KU3HH Ha 3emie.
Bnusnue ycrmoBui cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TIOBBIIMICHHS €ro
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HAYeHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTI/I‘{eCKHﬁ OOMEH B KIICTKE. Pacmiemienue BCIICCTB, BBIJICICHHUC U
AKKYMYJIIMPOBAHUEC OSHCPruu B KIICTKC. OTaIbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/IC n €ro BHUEI. KI/ICJ'IOpO,Z[HOG OKHCJIICHHC, WU KIJIICTOYHOC

npIxaHue. DPPEeKTUBHOCTh SHEPTeTUIECKOTO OOMeHa

4.4

Peakiiun matpuunoro cuHTesa. ['enernueckas nnpopmanus u JJIHK. Peanuszauus

TeHEeTUYeCKOil MH(pOopMalnuu B KJIeTKe. |'eHeTWdeckuid KOJl M €ero CBOMCTBa.




Tpanckpumnus — marpuunsiii cuate3 PHK. Tpancnsamus — 6uocunres Oenka.

Koauposanue amuHokucnot. Posib pubocom B GnocunTese 6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BHpYChl. Mcrtopus otkpeitus BupycoB (.M.
WBanoBckmii). OcCOOEHHOCTH CTPOCHUS H  JKU3HEACATEIILHOCTH BUPYCOB.
Bakrepuodarn. boyie3Hu pacTeHHId, >KMBOTHBIX W YEJIOBEKA, BBHI3BIBACMEBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BUY) — Bo3dynurens CIIN/da.

[IpodunakTrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHUI

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1mkn, wiv S>KU3HEHHBIM LUK KieTku. WHTepdaza U MUTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Perumkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenune xpomocoMm. XpoMOCOMHBIH HabOp — KapHOTHIL.
JluniouaHBIE W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHIBI.
HuTonornyeckue OCHOBBI Pa3MHOKEHMSI W WHIUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kmerkn — wmuto3. Craguum Muro3a. [Ipomecchl, mpoucxonasimue Ha

PAa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICIT MHUTO3a

5.2

@®opMBl Pa3MHOKEHHSI OpPraHU3MOB: Oecrosyoe W ToJjioBoe. Bumel Gecronoro
pa3sMHOXEHHS: JeJICHHEe HaJBOe, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKCHHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECIIOJIO0TO.
Meiio3. Cramguu Meiio3za. Ilpouecchl, mpoucxoisiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meino3e. KpoccuHrosep. buonorndeckuii cMbICT U

3Ha4YECHUE MeHo3a

5.4

I'amerorenes — mpoiiecc 0O6pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [lonoBbie
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa30BaHHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SileKIeTka) — crepmaToreHe3 u oorete3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30UI0B. OHHO,Z[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

WunuBuayanbHoe  pa3Butue  (OHTOTEHE3).  OMOpPHOHANbHOE  pa3BHUTHE
(amOpuorenes). DTanbl SMOPHOHATEHOTO Pa3BUTHS Y MO3BOHOUYHBIX KMBOTHBIX:
npobneHue, racTpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. THITbI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TpsMOe, HempsiMoe (TMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOJCTBA.

Poct u pa3zsurtue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpeamer u 3amaun revetuku. Mcropus pa3BuTus reHeTUKU. Bxian poccuiickux
U 3apyOeXHBIX y4YEHBIX B pa3BUTHE TEHETUKU. MeToabl TeHETUKU
(TrubpuAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHI ).
OcHoBHbIE TeHeTUYECKUE NOHATUS. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBJIeHHBIE . Mennenem.
MoHOrHOpUIHOE CKpelIuBaHUE. 3aKOH eIUHO00pa3us THOPHIOB IEPBOTO
nokojeHus. [IpaBwiio JMOMUHUpPOBaHHWA. 3aKOH pAcCIICIUICHUS MPU3HAKOB.
I'unioresa ynctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpenpBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB.
[{uTtoreHeTHYECKNE OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHAIU3UPYIOIIEEe
cKkpemnBanve.  VCmoJib30BaHWE  AHAIM3HUPYIOLIETO  CKpPEUIMBAHUA IS

OTIpe/IeNIeHUsl TeHOTHUIa 0CO0U

6.3

CuerieHHOe HacliefoBaHue nmpusHakoB. Pabota T. Moprana no cremieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KpOCCHHroBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. [eHernyeckue
KapTBhl.

I'eneruka mosia. XpoMOCOMHOE OINpENEICHUE TMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

M3MeHYnBOCTS. BI/II[I)I N3MCHYHBOCTH: HCHACJIICACTBCHHAsA W HACJICACTBCHHAaA.
Pomb Cp€abl B HeHaCHeHCTBeHHOﬁ N3MCHYHBOCTH. XapaKTepI/ICTI/IKa
MOI[H(bHKaHHOHHOﬁ N3MEHYHUBOCTH. BapI/IaI_II/IOHHLJﬁ pad W BapHallHOHHas
KpuBas. HopMa pE€aKknuu IIpU3HaKa. KomnuecTBeHHBIE M KadeCTBEHHBIC

IIPU3HAKHW U UX HOpMaA PCAKIUU. CsolicTBa MOI[H(i)HKaHHOHHOﬁ HU3MCHYNBOCTH

6.5

HaCJ'IC,Z[CTBeHHaSI, HWiIKM T CHOTHUIIMYCCKAsA, HU3MCHYHNBOCTB. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOH nmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYHNBOCTH. MYTaLII/IOHHaH HU3MCHYUBOCTB. KJ'IaCCI/I(i)I/IKaI_II/ISI MYTaHHfIZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPpUYHUHBI MYTaHHﬁ. MYTareHHLIe
(I)aKTOpLI. 3aK0H rOMOJIOTUYECKHUX psAAOB B HacjaeaCcTBeHHOM n3meHunBoctu H.I.

BasuinoBa

6.6

I'enernka wenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBI TE€HETUKU
YeJI0BEKa: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTnYeckuid. CoBpeMeHHOe ompezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto III[P-ananuza. HacnencTBeHHble 3a00fieBaHMSA YEJIOBEKA: TI'E€HHbIE
60s1e3HM, OOJIE3HU C HACIEICTBEHHOMN INPEIpacioioKeHHOCThIO, XPOMOCOMHbBIE

6one3nn. ComaTtuyeckue W TEHEpaTUBHbIE MyTaluu. [IpHHIMIBI 30POBOTO




06p333 KHU3HH, AUAr"HOCTHKU, HpO(i)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKUX
Oone3nell. MeInKo-reHeTUYecKoe KOHCYJIbTUPOBAaHKME. 3HAYEHUE MEAUIIUHCKON

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUUN I'CHCTUUICCKUX 3a00JIEBaHHI YeII0BEKa

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUs.
VYuyenue H.M. BaBunoBa o0 1eHTpax MPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. CopT,

nopoja, MTaMM

7.2

CoBpemMeHHbIE METOJIbl CelIeKIUU. MaccoBbIii MU MHIMBUIYAIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUuM M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskoponacTBeHHOE
ckpemuBaHue — HMHOpuaMHr. Yucrtas nuHusA. CKpelMBaHUWE YUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe CKpellMBaHUE — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes H
MMOJyYeHUE NOJMIUIONIOB. JIOCTM)KEHMS CENEeKUMM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosOrMs Kak OTpacib NPOU3BOJACTBA. ['€HHAas WHXEHEpUsA. OTambl
cozmanusa pexomOuHanTHOM JIHK wm Tpancrennpix opranmm3moB. Kiertounas
nHxkeHepusa.  Kiierounsle  KynapTypbl.  MEKpPOKJIOHAJbHOE  Pa3MHOXKEHHUE
pacrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHU3MOB. ODKOJIOTHYECKHE W 3Thueckue mpoodiiembl. MO — reHeTnuecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COIepKAHUS

DBOMIOIMOHHAS OHOIOT U

1.1

DBOJIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3BOJIOLMH.  [laneoHTONIOTHYECKHE:  NOCIENOBATENIBHOCTD
NOSIBICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOpPMBI.
buoreorpaduueckue: cxoncTBO U paznuuue ¢ayH U GIOp MaTEpUKOB H
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJCTBA M Pa3INyuusi SMOPHOHOB Pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHUE: T'OMOJIOTMYHBIE, aHAJIOTHYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIpHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKHX MyTell y Bcex

OpraHuU3MOB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. IIpennochuiku — BO3HUKHOBEHMS
JapBUHM3MA. JIBMOKyIIME CHJIBI SBOJIIOLMM BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

00opr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust sBoitound (CTD) U OCHOBHbIE €€ TOJIOXKEHUS.

MuxposBontouus. [lonymanus Kak eIMHUIA BUAA U 3BOJIIOLHI

1.4

JBwxymue cuibl ((pakTopbl) SBOJIONUU BUAOB B Tpupoje. MyTalmoHHBIHA
nporecc U KOMOWHATHBHAs M3MEHUYMBOCTh. [lOmMynsiiinoHHbIE BOJHBI U Apeid
reHoB. M3omsimus 1 murpanusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUi (GakTop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3ynbTar dBosonuu. [Ipumepsl
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpPG 036l B UIMOATATITAITIH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (GOpPMBI BUI000PAa30BaHMUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DopMbel  3BoMOLMU:  (UIETUYECKas,  JUBEpPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNN

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble THUMIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M NaHCHepMusa. XUMHUYECKas
IBOJIIONMS. DKCIEPUMEHTAIILHOE TMOJATBEP)KICHUE XHMHUYECKON SBOJIOIUH.
Hauanpabie stanbel Ounosnoruyeckoit spomonuu. ['mnmore3a PHK-mupa. Ilepsoie

KJICTKH U UX DBOJIKOLIMA. (DOpMI/IPOBaHI/IC OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emie mo spam u nepuojam. Karapxel. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa U €€ mNepuoabl: KEeMOPHUUCKHIA,
OPJIOBUKCKUW, CHIIYpUWCKUH, JI€BOHCKUM, KaMEHHOYTOJIbHBIM, IE€PMCKUM.
Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUMA, MEJIOBOM.

KaiiHo30lickas 9pa ® €€ MepuoJpl:  MAJCOTCHOBBIN, HEOTEHOBBIN,
AHTPOIIOT€HOBBIM. XAapaKTEPUCTHUKA KIMMAara M TEOJOTMYECKHUX IPOLIECCOB.
OCHOBHBI€ ATl YBOJIIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. APOMOP(O3HI ¥
pacTeHMil U KUBOTHBIX. [losiBIeHME, pacuBeT M BBIMUPAHUE TPYII KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCcKOoro Mupa KaK OTpaKCHUC SBOJIIOLUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB

2.4

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ’IOI‘I/I}I KaK Hayka. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0

MNPOUCXOKIACHUN YCJIOBCKA. MGTOI[I)I HN3Y4YCHUA QaAHTPOIIOTCHC3a. CXOIICTBa u




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.
JBwxymiue cuibl (GakTopsl) aHTpororenesa. HacnencrsenHas ©3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYIUH

TPY/a, MBIIJICHHE, PEYb

2.5

OcCHOBHBIE CTaJIMM W BETBU DSBOJIIOIMH YEJIIOBEKA: aBCTpaJONUTEKH, YenoBek
ymenbii, YenoBek mnpsaMoxonsaumuid, YenoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku MCKOMaeMbIX OCTAHKOB, BpeMs CYILIECTBOBaHUsA, 001acTh

pacripocTpaHeHusi, 00bEM FOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIbIINE pachl: €BpOIEOUIHAs (€Bpa3uiicKas),
HErpo-aBCTpajIouHast (3xBaTOpHAaNIbHAA), MOHIOJIOUHAs (a3marcko-
amepukaHckasi). YepTbl MpUCHocoOIEHHOCTH MPEAICTaBUTENEN YETOBEUECKUX pac

K YCIIOBUSIM CylIeCcTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Oprasu3Msl 1 OKpyKaronias cpeia

3.1

Okonorus Kak Hayka. 3aJaud W pasfeibl 3KOJOrMH. MeToJbl 3KOJOrMYECKHX
uccienoBaHui. DKkosiornueckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosornueckue  ¢daktopel.  Knaccudukamuss — SKOJOTHYECKHX  (DaKTOPOB:
abuoTHueckre, OWOTHYECKHE M aHTPOTIOTeHHBbIC. JIeHCTBHE 9SKOJIOTHUYECKUX

(hakTOpOB Ha OPTaHU3MBbI

3.3

AbGunotuueckue (GakTOphl: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEPHUOAU3IM.
[Ipucnocobnenuss opraHu3MoB K  JIEHCTBUIO aOuMOTHYeCKUX  (HaKTOpOB.

buonornueckue PUTMBbI

3.4

buotnyeckue dakropbl. Buapl OMOTHYECKMX B3aHMMOJICHCTBUI: KOHKYpPEHIIUS,
XMUIIHUYECTBO, MAapa3sHTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIeOHHYECTBO,
KBapTHPAHTCTBO),  aMCHCAJIU3M, HEUTpaau3M. 3HAYCHHE  OHMOTHYECKUX

B3aUMOACUCTBUI I CyIIeCTBOBaHUA OPIraHU3MOB B ITPUPOJHBIX COOGH.ICCTB&X

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOoMmyJIAruHU. OcHOBHBIE IIoKa3aTcjin
MomyJsuuu: 4YUCJICHHOCTb, INNIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINHUU U eé peryidanugd

COO6HleCTBa M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

Coo0miecTBO opraHu3mMoB — OuonieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTPaHCTBEHHas, Tpoduyeckas (mumieBas). Buapl-momuHanThl. CBsi3u B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI). I[Tonstue 00 »dKOCHCTEME U




ouoreonieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peIyLIeHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (nuUIIEBbIE) YPOBHU SKOCHCTEMBI. lluieBble menmu M CETH.
OcHOBHBIE TIOKa3aTeIM JKOCHCTEMBbI: OMoMacca, MPOAYKLHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPOAYKLIMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBa 3SKOCHUCTEM:

YCTOMYUBOCTD, CAMOPETYIISIIUS, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOIO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb6osK0oCHUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak (daktop ycroiumBocth 3KocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnaackoro o Ouocepe. I['panuisl, coctaB U CTPyKTypa
ouocdepsl. Kuoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Omochepsl Kak
ro6ansHOM sKOCUCTeMBbI. JlMHamMHueckoe paBHOBeCHE W oOOpaTHas CBS3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE IHMKIBI 3JIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIC M3MEHEHHUs B Owocdepe.
['moGanbHBIE SKOJOTUUECKHUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH peCcypcaMH U HX

HCIIOJIB30BaHHC. HOCTI/I)KGHI/IX OHOJIOTHH U OXpaHa IpUupoabl
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