MUWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MuHucTepcTBO 00pa3oBaHusi U HAYKU Xa0apoBCKOro Kpasi
MyHununajabHoe 00pa3oBaHue ropoaACKOM OKpyr
ropoa Komcomoubck-Ha-Amype Xa0apoBCKOro Kpast
(pyHKIHMHU ¥ IOJTHOMOYHSA YUpPeAUTeJs OCYIIEeCTBIAKTCHA YIPaBjeHueM 00pa30BaHus
aaMuHucTpanum ropoaa Komcomousbcka-na-Amype Xa0apoBCKOro Kpasi)

MBOY aunei Ne 1

PABOYAS [IPOTPAMMA
(ID 8221362)

yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»
115t ooyyaromuxest 10 — 11 kiaccos

r. Komcomonsck-Ha-Amype, 2025 1.



MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTMU TEOPETUYECKYIO OCHOBY JJIsL ONpeAeNieHUs MOAXOA0B K
(GbopMHPOBaHUIO CONEpKaHUs ydeOHoro npeamera «bHOJIOTUS» COCTAaBUIIU: KOHIENTYaJbHbIE TOJOKEHUS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COACpXKaHUSA, Pe3yIbTaTOB OOy4eHHS M TpeOOBaHUH K
YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJOXEHUS 00 OOIMX IeNsX W MPUHLIUINAX, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHU O crernuduke OHoioruy, €€ 3HAYeHUH B IMO3HAHWU JKUBOM MPHUPOABI M 0OecreueHUH
CYLIECTBOBAHMSI YeJIOBeuecKoro oodmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OMNPEIEIICHbl OCHOBHBIE
(GyHKIIUM POrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o Ouosioruu Ja€t npeacTaBieHue o Leisax, 00 o0ieil ctpateruu 00y4eHus, BOCIUTaHUS
U pa3BuTUS OOydaroluxcs cpeicTBaMu yueOHoro mnpenmera «buonorusy, ompeaenser o00s3aTesIbHOE
NPEeIMETHOE COAEp)KaHUE, €ro CTPYKTYpPYy, paclpeieieHue IO pas3lenaM U TeMaM, PEeKOMEHIYeMYIO
MOCJIeIOBATEIbHOCTh M3YYEHHUS! y4eOHOro Marepuana ¢ yud€TOM MEXIIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTHKH 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YJarOIIMXCSl.

B mporpamme mo OHMONIOTMM TaKKe YUUTHIBAIOTCS TpPEOOBaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M IPEIMETHBIM pe3yiabTaTaM 0O0y4eHHS B (OPMUPOBAHHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON  JESATENbHOCTH/YUeOHBIX  JEHCTBUH  0OydalomuXcsi 1O OCBOCHHUIO  COJAEpIKaHUS
Ouooruueckoro oOpazoBaHusl.

B mporpamme mno Ouomormum (10-11 xkmnaccel, ©a30BbIi  ypOBEHb) peaTM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3Y4YE€HUH OMOJOrHH, Ojaromaps 4eMy B HEW MPOCMATPUBAETCS HANPABICHHOCTH Ha
pa3BUTHE 3HAHWH, CBA3aHHBIX C (POPMHPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IEHHOCTHBIX
OpPHEHTAIlM JINYHOCTH, HKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUH O 3J0POBOM O0pa3e >KU3HH H
Oepe’)KHBIM  OTHOIICHHEM K OKpyXKaromeid mnpupoaHoi cpene. [losromy Hapsnmy ¢ U3ydeHHEM
00IIEONOIOTUYECKUX TEOPUi, a TaKXKe 3HAHUH O CTPOSHHUH JKUBBIX CHCTEM PA3HOTO paHra W CYHIHOCTH
OCHOBHBIX MIPOTEKAIOIIUX B HUX MPOIECCOB B IIPOrpaMMe Mo OMOJIOTUH YIeJICHO BHUMaHUE UCTIOIb30BAHUIO
MOJIYUEHHBIX 3HAHUW B TOBCEJHEBHOW JKM3HM MJI1 pELICHUS TNPUKIAAHBIX 3a/7ad, B TOM YHUCIE:
NpodWIAKTUKNA HAcIeICTBEHHbIX 3a00JeBaHUN YeIOBEKa, MEJUKO-TeHETHYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI KOJIOTMUYECKH 11€71ecO00pa3HOro MOBEACHHs B OKpY’Kalolled NpUPOAHOHN cpene, aHalIn3a
BIIMSTHUSL XO3SIICTBEHHOHN JIESITETLHOCTH YEIOBEKa Ha COCTOSTHUE MTPUPOTHBIX M MCKYCCTBEHHBIX KOCHCTEM.
VYcuneHnne BHUMaHUS K NPUKIAAHON HaNpaBIE€HHOCTH y4deOHOro mnpeamera «buosorus» NpoIUKTOBAHO
HEOOXOJMMOCTBIO O0ECIIEYEeHUsT YCIOBHW ISl PEUICHHWS OJHOM W3 aKTYaJIbHBIX 3a/a4 IIKOJBHOTO
OMOJIOTUUECKOT0 00pa30BaHUsA, KOTOpas MpeanosiaracT (popMHUpPOBaHHWE Y OOYUYaIOIMIMXCS CIIOCOOHOCTH
alanTHPOBATHCSA K U3MEHEHUSAM IMHAMUYHO Pa3BUBAIOILETOCS COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHe cpenHero o0iiero ooOpa3oBaHusi 3aHHMaeT BakHoe MecTo. OHa oOecreynBaeT
¢dopmupoBaHUe y OOydaroImuXcs IMpeICTaBIeHUM O HaydyHOH KapTWHE MHpa, paclupsieT U o6oOuiaer
3HaHUS O XUBOW MpUpOJe, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3alMy U BOJIOIUH, CO3/1aET
YCIIOBHSI JUUIsl: TIO3HAHWSI 3aKOHOB JKHMBOHM TPUPOABI, (OpMHpOBaHUS (HYHKIMOHAIBLHOW TPaMOTHOCTH,
HaBBIKOB 3/I0POBOTO M 0€30TMacHOr0 00pasa KU3HHU, IKOJIOTHUECKOTO MBIIIICHHS, [IEHHOCTHOTO OTHOIICHHS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bonbmioe 3HadeHne OMONOTHS MMEET TaKKe JUTS PeIIeHUs] BOCIIUTATENFHBIX M Pa3BHBAOIINX 3a/ad
cpeaHero oomiero obOpa3oBaHMs, couuanu3auuu oOyuaromuxcs. M3ydeHue Ouonoruum oOecrieynBaeT
yciaoBus i (POPMHUPOBAHUS WHTEIUIEKTYaJbHBIX, KOMMYHHUKAIIHOHHBIX W MH(MOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKOM KyNbTYphl, CIIOCOOCTBYET WHTETpaldy OWONOTHYECKUMX 3HAHUHM C TNPEACTaBICHUSMHU U3
JAPYTrUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH, (pU3MKH, XMMHU U Teorpaduu. Ha3zBaHHBIE NOJOXKEHHUS O
npeaHasHauYeHHH Y4eOHOTro mpenmera «BHONOTHS» COCTaBHIM OCHOBY JUIS OIPEENICHUS MOAXOJ0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €T0 COACPKaHMSI, IPEICTaBICHHOTO B ITPOrpaMMe 10 OHOJIOTHH.



Ot60p comepkanus yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIUN
KYJIbTYPOCOOOPA3HOIO IMOAX0/a, B COOTBETCTBUU C KOTOPHIM OOyYaroUIUecsl JOJKHBI OCBOMTH 3HAHUS U
yYMEHHsI, 3HauuMble s (opMHUpOBaHMS OOIIEH KyJIbTYphl, ONpEAENsolne aJeKBAaTHOE IOBEACHHE
YeJIOBeKa B OKpYXKalolled MPUPOIHOM cpejie, BOCTPeOOBaHHbIE B MOBCEAHEBHOM KU3HU M MPAKTUUYECKOU
nestenbHOCTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHUM 3aHMMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPBIE CIIyKaT
OCHOBOHM a1l (DOPMHUPOBAHUS MPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa H
[EHHOCTHBIX OPHEHTAIMAX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHHU3aIMK OMOJIOTHYECKOTO 00pa30BaHMUsL.

CtpykTypHupoBaHHe cofepx aHHus y4eOHOro MaTepuasa B IporpaMmme o OMOJIOTUH OCYIIECTBIIEHO C
y4€TOM MPUOPUTETHOIO 3HAYEHHS] 3HAHUNW OO0 OTIMYUTENIbHBIX OCOOCHHOCTSIX >KMBOW MPUPOIBI, O €€
YpOBHEBOI OpraHW3aluyd U D3BOJIONUU. B COOTBETCTBHM € 3TUM B CTPYKType Yy4eOHOro mpeamMera
«buosnorus» BelIeICHBI CIEAYIOUINE COJlepKaTelbHble TUHUM: «buonorus kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «KieTka kak Ononoruueckas cucremay, «Opranusm Kak Ouojoruyeckas cuctemay, «Cucrema u
MHOTr000pa3fe OpraHU4YeCcKOro MHpay, «IBONIOLUS KHUBOH NPHUPOIBD», «IKOCHUCTEMBI U NPUCYIIHE UM
3aKOHOMEPHOCTH.

Lenp uzyuenust yuebnoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIJICHHE O0YYArOIIUMUCS
3HAHUAMHU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpPraHU3alliy KUBBIX CUCTEM PAa3HOTO paHra M MpUoOpeTeHHe
YMEHHI HCIIOJIb30BATh 3TU 3HAHUS U TPAMOTHBIX JCHCTBHII B OTHOIIEHUU OOBEKTOB >KUBOW MPUPOJIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX IPOOIIEM.

Joctuxenne e uydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE 00ecledHBaeTCs
pEILIEHNEM CIIENYIOIINX 3aau:

OCBOEHME OOYyYalOUIMMHCS CHUCTEMbl 3HAHUW O OHOJOTMYECKMX TEOpUSAX, YUEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTEe3aX, IpaBUiIax, CIYKallMX OCHOBOM Mg (OpMHUpOBaHMSI NPEACTABIECHUN O
€CTeCTBEHHO-HAYUYHOW KapTHHE MHpA, O METOJaX HAy4YHOTO IIO3HAHUS, CTPOCHUH, MHOTO00pa3uH H
0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OPTraHU3aIMH, BBIJAIOIIMXCS OTKPBITUSX W COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTHH;

(dbopMupoBaHue y 00ydarOIUXCsl MO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
B TpOIlECCEe aHallM3a JAHHBIX O MYyTAX Pa3BUTHUA B OWOJIOTMM HAYYHBIX B3TJISAOB, HJIEH M TOIXOJOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3ALINY;

CTaHOBJICHHE Yy 00y4aroImuXcsl 00Iel KyabTyphl, (QYHKIIMOHAIbHOW TPAaMOTHOCTH, Pa3BUTHE YMEHHM
OOBSCHATh U OLICHUBATh SIBJICHMSI OKPYXKAIOIIEr0 MHpa KUBOM MPHUPOJbI HA OCHOBAHUMU 3HAHUU U OIBITA,
MOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

¢bopMupoBaHue Yy 00y4aroUIMXcs YMEHUN WJUIIOCTPUPOBATH 3HAu€HUE OMOJIOTHMYECKUX 3HAHUN B
MPAaKTUYECKOW JE€ATEIbHOCTH YEJOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM H
arpoOMOTEXHOJIOT HiA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM MPUPO/IbI, HEOOXOAMMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COOMIOAEHUS HTHYECKMX HOpPM NpU MPOBEAECHUH OHOJIIOTHYECKUX
HCCIICIOBAHNM];

OCO3HaHHE IEHHOCTU OMOJIOTMYECKUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHNUE MPUOOPETEHHBIX 3HAHUM M YMEHUW B TIOBCETHEBHOM KWU3HU JIJISI OIEHKH TOCIIECTBUN
CBOEH JEATENIbHOCTU MO OTHOIIEHUIO K OKpYKaloleld cpee, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
co0roIeHre Mep MPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», usydaemas Ha 0a30BOM ypOBHE, SIBJISETCS
00s13aTeNIbHBIM Y4E€OHBIM IPEIMETOM, BXOJSAIIMM B COCTaB MpeAMETHOH obsactu «EcTecTBEHHO-HAy4HbIE
MIPEeIMETHD».

Jlnst u3yyenust Ouonoruy Ha 6a30BOM YpPOBHE CpEeIHEro 001mero o0pa3oBaHusl OTBOAUTCS 68 4acoB: B
10 ximacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gyaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHMUSA
10 KVIACC

Tema 1. buojsiorusi Kak Hayka.

buomoruss kak Hayka. CBs3b OHOJOrMM C OOIICCTBEHHBIMH, TEXHHYECKUMH M JAPYTHMHU
€CTECTBEHHBIMH HayKamH, (puinocoduelt, STUKOH, S3CTeTUKOW 1 mpaBoM. Posb Ononoruu B (opMHpOBaHUHU
COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTUIECKIX HAYK.

Metoapl TMO3HAHHWS KUBOW TNpHUPOAbl (HaOMIONEHWE, HKCIEPHUMEHT, OIHMCAaHUE, HW3MEpEeHue,
KJaccuuKaus, MoJIeTUPOBaHKe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW PUPOJIBI».

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «Vcnonp3oBaHue pa3iMYHBIX METOAOB MPH M3yYCHHH OMOIOTHYECKUX
O0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AHSA.

XKusbie cucrembl (OUOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruud. OTIUYHE XKUBBIX CHCTEM OT
HEOPraHU4YeCKOU MPUPOJIBI.

CpoiicTBa OmocucTeM U HX pazHOOOpa3ue. YPOBHH OpraHH3alMid OHOCUCTEM: MOJICKYISIPHBIMH,
KJIETOYHBIH, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISIIHOHHO-BUI0BOI, 5KOCUCTEMHBIN (OMOTeO1IeHOTHUECKUIA),
OonocQepHBbIi.

JdemoHcTpaumnu:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3aIMU KUBOM IPUPOIBD».

Ob6opynoBanue: moaens mosiekyibsl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAaB KJIETKU. XMMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHThl, MUKPO3JIeMEeHThl. Boga u
MUHEpaJIbHbIE BEIIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BeLeCTB B KieTke. [lognepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTHI — MOHOMepbl OenkoB. He3ameHumble u
3aMEHHUMbIE AMUHOKHUCJIOTHl. AMMHOKHUCIOTHBIM cOCTaB. YPOBHM CTPYKTYpbl OEJIKOBOH MOJEKYJIbI
(mepBuYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBONCTBAa OEIKOB.
buonoruueckue GpyHKIMU OEIKOB.

®depmeHTHl — Ouonorudeckue karanuzaTopbl. CTpoeHue (epMeHTa: aKTHBHBIN LIEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns pepMeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYraeBoasl: MOHOCaxapusl (TI0K03a, pubo3a U 1e30Kkcuprubo3a), Aucaxapuibl (caxaposa, JaKkTo3a) u
noJcaxapupl (Kpaxmai, TIMKOTeH, 1eJlTr0103a). buonornueckue pyHKIUN yTiIeBOI0B.

Jiunuapl:  Tpurauuepuasl, ¢ocdomunuas,, crepounsl. [napodmibHO-rHAPOdOOHBIE CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OSJIKOB U JIMINJIOB KaK HCTOYHUKOB DHEPTHUH.

Hyxnennoseie kucnotsl: JIHK n PHK. Hykineotuasl — MOHOMEPBI HYKJIEMHOBBIX KACIOT. CTpOeHHE U
¢byuxun JJHK. Crpoenne u ¢pyukiuu PHK. Buast PHK. AT®: crpoenne u GyHKIMH.

[utonorus — Hayka o kierke. Kimerounass Teopusi — mpuMep B3auMOJIEHCTBUS UIeH U (aKTOB B
HAy4YHOM IT0O3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. OO0Iye NpuU3HaKy KJIETOK: 3aMKHYTasl Hapy>KHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelika.

Tumnbl kneTok: sykapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOECHHUS MPOKAPHOTHUECKON
kinetkd. Kierounas crenka Oaktepuil. CTpoeHHE JYKapHOTHYECKOM KieTKH. OCHOBHBIE OTIWYMS
PacTUTETbHOM, KUBOTHON U IPUOHON KIIETKH.



[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHas CTEHKa, TJIUKOKAJIUKC, HuX (yHKIUU.
[Tna3zmarndeckass memOpana, e€ cBoiicTBa u PpyHkiuu. [luTomnasma u e€ opranouabl. OmHOMEMOpaHHBIC
opranounbl knetku: OIIC, ammapatr ['onpmxu, nmu3zocombl. [lonyaBTOHOMHBIE OpPraHOWIbI KJIETKH:
MUTOXOHJAPHUH, MacTuipl. [Ipoucxoxxaenne MuToxXoHApui W miactua. Buael mmactun. HememOpanubie
OpPTaHOU[BI KJIETKH: PHOOCOMBI, KIIETOYHBIN IIEHTP, IEHTPHOJIN, PECHHUYKH, KTYTUKH. DYHKIIUKA OPTaHOUIOB
KJIETKH. BriroueHus.

Anpo — perynsTopHslil IeHTp kieTku. CTpoeHue sapa: siaepHas 000JI04YKa, KapuoIula3Ma, XpOMaTuH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «Pacnpenenenue XMMHYECKHX SJEMEHTOB B HEXKHMBOM Ipuponae», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHYECKUX 3JIEMEHTOB», «CTpOCHHE MOJEKYJIbI
BoAb», «buocunres Oenka», «CTpoeHue Moinekyibl Oenkay, «CtpoeHue depmenrtay, «HykienHoBbie
kucinotel. JAHK», «Ctpoenne Mmonekyinbsl AT®», «CtpoeHue 3yKapuoTHUECKON KieTku», «CTpoeHue
KUBOTHON KIIeTKN», «CTpoeHue pacTUTENbHOU KIeTKH», «CTpoeHHEe NPOKApHUOTUYECKOM KIETKH»,
«CTpoeHue s11pa KIETKW», «YTIeBOAb», «JIUnuas».

O0opynoBaHue: CBETOBOW MHUKPOCKON, 000pYyIOBaHWE IJisi MPOBEACHUS HAOMIOJCHUM, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JIaGoparopnasi pabora Ne 1. «l3yueHume KaTaqUTHUYECKOH aKTUBHOCTH (EpMEHTOB (HAa IMpHMEpe
amMuIa3bl WIK KaTajaasbl)».

Jlaboparopuas pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHM, KUBOTHBIX U OakTepuil Moj
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHUCAHUEN.

Tema 4. ZKu3HenessTeIbHOCTD KJIECTKH.

OOMeH BemecTB, WJIM METa0O0MM3M. ACCHMIIISIUSA (TUIACTUYECKHH OOMEH) W JAUCCUMUIISAIUS
(oHEepreTudyeckuii 0OMEH) — JBE CTOPOHBI €IMHOIrO Tpoliecca Meradboiu3ma. Poiab 3aKOHOB coxpaHEHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTa0oIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIA U rerepoTpodHbiil. Ponbs GpepMeHTOB B 0OMEHE BELIECTB U
MIPEBPALIIEHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBass M TeMHOBas (a3bl GorocuHTe3a. Peakiuu dorocunTesa. IpHekTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocUHTE3a NI KU3HU Ha 3emuie. BiaustHue ycioBuil cpeabl Ha (OTOCHHTE3 M
CIOCOOBI OBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacT€HUIA.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepru. 3HaUeHne XeMOCHHTe3a JUIs *KU3HHU Ha 3emiie.

OHepreTudeckuii oOMeH B KieTke. Paciienyienue BelecTs, BbIJIEICHUE U aKKYMYJINPOBAHUE SHEPTUU
B KJIETKE. DTallbl dHepreTudeckoro oomMena. ['nmukonus. bpoxkenue u ero Buabl. Kucinopomnoe okucieHue,
unu  kietouHoe geixanue. OxucnurenbHoe (ochopmnmpoBanne. IHPEKTUBHOCTh HHEPTETUUECKOTO
oOMeHa.

Peakiiun matpuunoro cunresa. I'enetnueckas uHdopmauus u JIHK. Peanuzamus reneruueckoi
uHpopmanuu B kieTke. ['eHeTnueckuil kox u ero cpoictBa. TpaHckpunius — matpuuHbiii cunte3 PHK.
Tpancnsmuss — OuocuHTe3 Oenka. Drtanbl TpaHcasauuu. KomupoBanue amMuHOKHUCIOT. Ponbp pubocoMm B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Wcropus otkpbiTus BupycoB (. WM. WBanoBckwii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO IMKIa BUpYcoB. baktepnodaru. bonesnu pacrenui, )KUBOTHBIX U
4eNioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) — Bo3Oyaurens CIIN/la.



OOparHast TpaHCKpUNLMA, peBepraza M HHTerpasa. IlpoduiakTuka pacrnpoCTpaHEHHMs BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuie! u cxembl: «Tunsl nutanusy, «Metadonuzmy», «MUTOXOHAPHUSIY), « IHEPTETUICCKII OOMEH,
«Xnopomiacty, «Dortocuntedyn, «Ctpoenne HHK», «Ctpoenne m (yHKimonupoBanue rena», «CuHTE3
Oenkay», «l'eHermueckuil koa», «Bupyce», «baktepuodarm», «CTpoeHHe M KU3HEHHBIH LUKI BUpYyca
CII1/Ia, 6axtepuodaran, «Permmukamus JTHK».

Ob6opynoBanue: monenu-anummkanuu «Yasoenne JAHK wu Tpanckpunius», «buocuHTe3 Oenmkay,
«CTpoeHue KIeTku», MoJieiab cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii uKII, WK )KU3HEHHBIN IUKI KieTku. MaTepdasza n mutos. Ilponeccsl, mporekaromiye B
unTepdaze. Permmkanus — peakuus Matpuunoro cunte3a JJHK. Crtpoenune xpomocom. XpOMOCOMHBIH
Habop — xapuotun. [IUMJIOWAHBIN U TarIOWJHBI XpPOMOCOMHBIE Ha0OpBl. Xpomatuisl. LluTomorunueckue
OCHOBBI Pa3MHOKE€HHUS U UHAUBUIYaJIbHOTO PAa3BUTUS OPTaHU3MOB.

Henenune xnetku — muto3. Craaun muto3a. [Ipoueccel, npoucxoasaiye Ha pasHbIX CTaJUsAX MUTO3A.
buonoruyecknii cMbICII MUTO34.

[Iporpammupyemasi rubesb KJIETKU — aloITo3.

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe U mojoBoe. Bupl 0ecronoro pa3MHOXKEHUS: AeJICHUE
HaJBOE, IIOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30OBaHME, BEreTATHBHOE pPAa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €70 3HaYEHUE ISl CEJICKIIUH.

[TosoBOE pazMHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Metios. Craguu meiio3a. [Iporeccsl, mpoucxozsiue Ha craausix meiosza. [loBepenue xpomocoM B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y )KMBOTHBIX. 110J10BBIE JKese3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHME M pa3BUTHE IOJOBBIX KIETOK — TaMeT (CHepMaTo30M], silekiIeTka) —
criepmaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUs SHUIEKIETOK M crepMaro3ouoB. OIuIo0TBOpEHHE.
ITapTenorenes.

WnnuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPHOHAIbHOE pa3BUTHE (dMOpUOreHe3). OTallbl
SMOpPUOHAJILHOTO pPa3BUTUS Yy IMO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, TacTPYJSLMs, OPraHOTEHE3.
[ToctambpuoHanbHOe pazBuThe. TUIBI TOCTIMOPHOHAIBHOTIO PA3BUTHS: MPSAMOE, HENPAMOE (JTMUUHOYHOE).
Bnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuili. OHTOreHe3 IBETKOBOTI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJUU PAa3BUTHSL.

JdemoncTpanum:

TaGnuue! 1 cxembl: «DOpMbI Pa3MHOKEHUS OPraHU3MOBY, «J{BOIIHOE OMIOIOTBOPEHUE Y IIBETKOBBIX
pacteHmil», «BeretaTtuBHOe pa3MHOXKEHUE pacTeHUi», «/lenenue kinetku 6akrepuit», «CTpoeHHe MoJIIOBBIX
KIIeTok», «CtpoeHue xpomocombly, «Knerounbrii mukny, «Pemnmukamus JHK», «Mwutos», «Meito3y,
«IIpsAamoe u Henpsimoe pa3BUTHE», «l'aMeTOreHe3 y MIIEKONHTAOMIMX M 4YeloBeKa», «OCHOBHBIE CTAIUH
OHTOTEHE3A.

O6opynoBaHue: MUKPOCKOIN, MUKponpernaparsl «CrepMaTo30U bl MIEKOIUTAIOIIEr0», «SHekIeTka
MJIEKONUTAOIEro», «KapnokuHes B KiIeTKax KOpEIIKa JyKay, MarHUTHas MOJENb-anmuuKanus «Jlenenue
KIeTkn», mozens JIHK, Mmonens MeTadasHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas pabora Ne 3. «HabmiogeHne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpenaparax».

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparaxy.

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.



[Ipenmer u 3amaun reHetuku. Mcrtopus pa3Butus reHeTukd. Poib nuTomoruu u SMOpPUONIOTHHU B
CTAaHOBJICHUM TeHeTHKU. Bkman poccuilckux W 3apyOeXHbIX Y4Y€HBIX B pa3BUTHE T€HETUKH. MeTombl
TeHEeTUKH  (THOPUIOJIOTUUECKHH,  IMTOTCHETHYECKUH,  MOJICKYJSIpHO-TeHeTHYeckuii).  OCHOBHBIE
reHETUYEeCKUE MOHATHUS. [ 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpelluBaHui.

3aKOHOMEPHOCTH HACIeAOBaHUS MPHU3HAKOB, ycraHoBieHHbie [. Menaenem. MoHoruOpumHOE
CKpeUIMBaHKe. 3aKOH €AMHOO00paszus THOpUIOB NEpBOro mokojeHus. [IpaBuio JOMUHHpOBaHUA. 3aKOH
pacuieruieHys npu3HakoB. [ unoresa unctorsl raMer. [1oyHOE U HENOJIIHOE JOMUHUPOBAHMKE.

JurubpunHoe ckpemiMBaHue. 3aKOH HE3aBUCHMOTO HacCleIOBaHHs MpH3HAKoB. L{urorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUsA. AHaIU3Upylollee cKpenBanue. Vcrnonp3oBanue aHAIM3UPYIOIIETO
CKPEILMBAHUS JUIS ONIPEICIICHUS TeHOTUIIa 0COOU.

CuerieHHOe HacienoBaHue nmpusHakoB. Pabora T. MopraHna no cuerjieHHOMY HacJIeJOBaHUIO T€HOB.
Hapyienue cuernieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'enernka mnona. XpoOMOCOMHOE OINpeAelieHue Mmoja. AyTOCOMBl UM IOJOBBIE XPOMOCOMBI.
I'omorameTHsele U rereporaMeTHble Oprauu3Mel. HaciienoBanue Npu3HaKoB, CLEIUIEHHBIX C IOJIOM.

N3menunBoCcTh. Buabsl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleACTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKA MOIU(MUKAIMOHHOW M3MEHYMBOCTU. BapuanuoHHbIH
psn ¥ BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonudecTBeHHbIE U KAU€CTBEHHBIC TPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOIU(DUKAITIOHHON U3MEHUYNBOCTH.

HacneacrBennas, win reHoTUNUYECcKas, U3MEHYUBOCTh. KoMmOuWHAaTUBHAS M3MEHYMBOCTH. Meio3 u
[IOJIOBOM  @polecc — OCHOBa KOMOWHAaTUBHOM W3MEHYMBOCTU. MyTallMOHHAs WU3MEHYUBOCTb.
Knaccudukanus MmyTanuii: TeHHbIE, XDPOMOCOMHEBIE, TeHOMHBIE. YacToTa M MPUYUHBI MyTalluid. MyTareHHbIe
(akxTopsl. 3aKOH TOMOJIOTHYECKUX PSI0B B HACIEACTBEeHHOM n3MenunBoctu H. M. BaBuiosa.

BuesigepHast HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/Ibl TEHETUKH YEIOBEKA: T€HEATOTHYECKHM,
ONM3HELOBBIM, IMTOrCHETUYECKUH, OHMOXUMHYECKHH, MOJeKylspHOo-reHeTnueckuil. CoBpeMeHHOe
ONpeJIeJIeHUE TeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIbIO
[TI[P-ananu3a. HacnenctBeHHble 3a0o0NeBaHUSI 4YeJOBEKa: TeHHbIe OOEe3HU, OONE3HU C HACIEICTBEHHOM
MIPEeIPacloIOKEHHOCThI0, XPOMOCOMHBIE Oosie3HH. CoMaTUYeCKue U reHepaTuBHble MyTaluu. CTBOJIOBbIE
kieTku. [IpuHIUIBI 370pOBOTO O0pa3a >KU3HU, NUATHOCTHUKU, MPO(PHUIAKTHUKUA U JIEYECHUS TEHETHUUECKHX
Oone3Heil. MeaMKO-TeHETUUECKOe  KOHCYJbTUpPOBAaHWE. 3HAYCHHUE  MEIUIIMHCKOM  TEHETHKH B
MPEOTBPALIEHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHNI YETIOBEKa.

JdemoncTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumoees-Pecosckuii, H.
. BaBuiios.

Tabnumer u cxembl: «MOHOTHOPHAHOE CKPEIIMBAHUE M €r0 LUTOTEHETHYeCKas OCHOBa», «3aKOH
pacIleryIeHHs ¥ ero [IUTOreHeTHYecKasi OCHOBa», «3aKOH YHUCTOTHI raMeT», «Jlurndpunnoe ckpemmuBaHmue,
«lIuTomornueckre OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUsA», «Meho3», «B3auMoaeicTBue alienbHBIX
reHoB», «['eHeTndyeckne KapThl pacTEHHW, )KMBOTHBIX M YEJIOBEKa», «l'€HeTHKa Mojay, «3aKOHOMEPHOCTH
HAacJEeA0BaHMs, CLEIUIEHHOTO C MOJIOM», «KaprnOTHIIBI 4eloBeKa W JKMBOTHBIX», «BHIbl M3MEHUNBOCTIY,
«MonudukanmonHas HM3MEHUMBOCTHY, «HacmemoBanue pesyc-gakropa», «['€HeTHKa TpYII KpPOBUY,
«MyTanroHHas U3MEHYUBOCTHY.

O6opynoBanue: MOJIENHN-ANTUIUKAIIUU «MonorubpuaHoe CKpELIUBaHUEY, «Henonnoe
JOMUHUpPOBaHUEY, «JluruOpuaHoe ckpemmuBanuey, «Ilepekpéct XxpoMocom», MUKPOCKOT U MUKpOTMpenapar
«dpo3odunay (Hopma, MyTaruu (HOpPMBI KPBUTHEB U OKPACKU Tefa), repOapuii «I'opox moCeBHOMW.

JlaGopaTopHble U IpPaKTHYeCKUEe PadoThI:



JlaGopatopnas pabora Ne 5. «lM3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO H AUTHOPUIHOTO
CKpEILMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnaparax.

JlabopatopHas pab6ota Ne 6. «M3ydyenne MoAMGMUKAIIMOHHOW WM3MEHYUBOCTH, ITOCTPOEHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JIaGoparopnas padota Ne 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX MUKPOIpEnapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak HayKa v Iporiecc. 3apoKIeHue ceJleKuuu U qomectukanus. Yuenue H. Y. BaBuoBa o
LEHTPax MPOMCXOXKJIEHUS U MHOroo0Opasus KyJIbTYpHBIX pacTeHUid. LIeHTphl MpoUCXOXKICHUS TOMAIIHUX
XKUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIUU. MaccoBbli U UHIUBUIYATbHBIA OTOOPHI B CEJEKIUU PACTCHUN U
KHUBOTHBIX. OILIEHKa OJKCTephepa. bBIM3KOPOACTBEHHOE CKpeIlMBaHUE — HHOpUAMHT. Yucras JIHHUA.
CkpemmBanue 4HCThIX JuHUi. [ereposuc, wiam rubpuaHas cuia. HepoacTBeHHOE CKpelIMBaHUE —
ayropununr. OtnanéHHas rtuOpuamzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHE
MOJIMILIONO0B. JloCTHKEHUSI CEIEKIUN PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buortexHonorus kak orpaciip Mpou3BoAcTBA. ['eHHast HHKEHEepHUsi. DTallbl CO3/1aHNs PEKOMOMHAHTHOM
JIHK u TtpancrenHsix opranu3moB. Knerounas unxkeHepus. KietouHble KynbTypbl. MHUKpPOKIOHAIBHOE
pa3MHO)keHUe pacteHuid. KiloHupoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.
Dkonorudeckue u sTruueckue mpooduemsl. MO — reHeTndecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuuer u cxembl: kapTa «LleHTpBI MPOUCXOXKIEHHUS W MHOT000pasus KyJIbTYPHBIX PacTECHHI,
«[lopoapl OMalIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtaanéHHas TUOpUAU3ALULY,
«Paboter akamemuka M. ®. HMsanosa», «llomumnongusy, «OOBeKkThI OHMOTEXHOIOTHNY», «KileTOUHBIC
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBanue: MyJISKH IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB PACTCHHIA,
repbapuii «CenbCKoX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METO/IbI U TOCTUKEHUS CEJIEKIIMM PACTEHUM U )KUBOTHBIX (Ha CEIEKIIMOHHYIO
CTaHILIMIO, MJIEMEHHYI0 (pepMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abopaTOpHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAsA OHOJIOTHS.

[IpennocelIkKu BO3HMKHOBEHHS SBOJIIOLIMOHHOM TEOpHH. DBONIOLMOHHAs Teopus U €€ MecTo B
6uosioruu. BiusiHIE SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa »Boioluu. [laneoHTONOrMYecKue: IMOCIEAOBATEIBHOCTh TIOABIEHUS BHUIOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, IepexoiHble (popmbl. buoreorpaduueckue: cxoacTBo U paznuuue GpayH u
(b70p MaTepUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA U PA3INIHS SMOPHOHOB Pa3HBIX BHJIOB MIO3BOHOYHBIX. CpaBHUTEILHO-
aHATOMHMYECKHE: TOMOJIOTMYHBIC, aHAJOTHYHBIE, DPYAMMEHTApPHBIC OpraHbl, aTaBU3Mbl. MOJEKYJSpPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX MyTeH y Bcex
OpPTraHU3MOB.

OomonnonHas Teopus Y. [lapsuna. [Ipennockliky BO3SHUKHOBEHHS JapBUHU3MA. [[BHOKyIIne CHUIIBI
SBOMIONMKM BHAOB 10 JlapBuHy (W30BITOYHOE pa3MHOXKEHHWE TIPM OTPAaHUYEHHOCTH PECypCOB,
HeomnpenenéHHas U3MEHIMBOCTh, 00ph0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus Bosonnu (CTD) 1 €€ OCHOBHBIE MOJIOKEHUS.



MukposBontonus. [lonynanms kak eIMHALIA BUIA U SBOJIOLUN.

JBwxymue cunbl  ((akTopbl) D3BOJIOUMKM BHUAOB B mpupoje. MyTalHMOHHBIA Ipolecc U
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIimoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpamms.

EcrecTBeHHBII 0TOOp — HANpPaBISIOMUI (akTop IBOIOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OPraHU3MOB KakK pe3ylbTaT »HBOJIONMM. I[Ipumepsl mpucnocoOiieHud y
Opranu3MoB. ApoMop(O3bl U UANOAIANTALINH.

Bun u BugooOpaszoBanue. Kpurepun Buga. OcHoBHBIE (OpMBI BUJ00Opa30BaHus: reorpapuueckoe,
JKOJIOTUYECKOE.

MaxkpoaBosmorusi. @opmbl IBONIONMU: (HIIeTHYECKas!, IUBEpreHTHAsA, KOHBEPT€HTHAs, TapaJuieIbHasl.
HeoOpatumocTs 3BoOIOLUN.

[Ipoucxoxaenue OT HecNeUMAIU3UPOBAHHBIX MpeAakoB. lIporpeccupyromas crnenuanu3anus.
AnantuBHas pagdanusl.

JdemMoHcTpanum:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Miromnep, A. H. Cesepiios.

Tabmumer u cxembl: «Pa3BuTHe oOpraHM4eckoro Mupa Ha 3emiie», «3apOoJbllId MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0OTOOP»,
«MHoroo0pa3ue copToB pacTeHuit», «MHorooOpa3ue mopoj *KUBOTHBIXY», «llomymsuuny, «MyTannoHHas
U3MEHUYUBOCTBY, «Apomopdo3sl», «Mnuoananrtanumy», «OOmas aereHepanusy», «JBIKyIIne CHITBI
ooy, «Kapra-cxema wapmpyra myremectBuss Y. JlapBuHay, «boppba 3a cyliecTBOBaHHUEY,
«[Ipucriocobnennocts  opranm3moBy»,  «l'eorpaduueckoe  BHIOOOpa3zoBaHHE»,  «IKOJOTHUECKOE
BHJI000pa30BaHUCY.

O6opynoBaHMe: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU THIIAMHU OKpacku, HaOOp IUIOAOB U CEMSH,
kosutekuust «IIpumepbl 3alUTHBIX HPUCIIOCOOJIEHUH Y JKUBOTHBIX», MOJenb «OCHOBHBIE HAaIpPaBJICHUS
ABOJIIOLIMNY, 00bEMHasE Moieb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, KouieKius «DOpMbl COXPAHHOCTH HCKOMAEMbBIX KUBOTHBIX U
pacTeHuii», mojenb anmukanus «llepekpéct xpoMocomy», BlakHble Ipenapatbl «Pa3BUTHE HACEKOMOTO»,
«Pa3zBuTHE NATYIIKNY», MUKpoTpenapat «J/Ipo3oduna» (Hopma, MyTariuu GopMbl KPBLUTEEB U OKPACKH TENa).

JlaGopaTopHble  NPaKTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHIOY.

JlabopaTopHas pabdota Ne 2. «OmnmcaHue TPUCTOCOOTICHHOCTH OpraHuU3Ma M €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4dHbIE IIPENCTaBICHUS O 3apOKIEHUU KU3HU. HaydHble runore3pl BOZHUKHOBEHUS JKHU3HHM Ha
3emiie: abMOreHe3 U MaHCIepMUsL. XUMHUECKas 3BOIONMS. AOUOTeHHBIN CUHTE3 OPraHNYeCKUX BEIECTB U3
HEOPraHWYECKHUX. OKCIEPUMEHTAIBHOE TOATBEPKACHUE XHMHUYECKOW »HBoionMH. HauanpHble 3Tamnsl
Oouonorunueckor sBomouuu. I'mnoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBbie KileTKH U UX 3BOJIONUA. POPpMUPOBAHNE OCHOBHBIX TPYII KUBBIX
OpPraHHU3MOB.

Pazputne xu3Hu Ha 3emie 1o spaM W nepuoaam. Kartapxeil. Apxelckas U MPOTEPO30MCKaAs 3PBHI.
[laneosoiickas 2pa u €€ TmepUOAbl: KEeMOPUNCKHI, OPIOBUKCKHH, CHIypUNUCKUN, JEBOHCKHIA,
KaMEHHOYTOJIBHBIN, IIEPMCKHUH.

Me3o30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaitno3oiickas spa u e€ nepuopbl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa ¥ Te0JIOrHUecKuX mporeccoB. OCHOBHBIE ATAlbl IBOJIIOIMH PACTUTEIHLHOTO
U KMBOTHOTO MHpa. ApoMop(o3bl y pacTeHUH U >KMBOTHBIX. [losiBIEeHUe, pacuBeT W BbIMHpPaHUE TPYIII
KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MHpa Kak OTpa)keHue 3BONIOIUU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIbI
OpraHU3MOB.

DOBOJIIOLIMS  YelIOBeKa. AHTpOIOJOrUs Kak Hayka. Pa3BuTue mpeacTaBi€HUM O TPOUCXOKICHUH
yenoBeka. Meronpl M3ydeHMs aHTpororeHe3a. CXOACTBA M pas3jiMyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremaTHueckoe MOJI0KEHUE YEI0BEKa.

JBwxynme cuibl (pakTopsl) aHTpomnorenesa. HacnmencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH
or60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHHA TPy, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaauM M BETBU 3BOJIOLMHM YEJIOBEKAa: aBCTpaJonuTek, Yemoek ymenbid, Yenosek
npsaMoxo i, Yenosek HeanaepTanbckuil, YenoBek pasyMHblid. Haxoqku HCKONaeMbIX OCTaTKOB, BPEMs
CYLIECTBOBaHMUSI, 00JIaCTh paCIpOCTpaHEHUs, 00bEM FOJOBHOIO MO3ra, 00pa3 )KU3HU, OPYAHUSL.

UYenoBeueckre pacbl. OcHOBHbIE OoiblliMe pachkl: €BpoIeouaHas (eBpasuiickas), Herpo-
aBCTpajouHas (3KBaTOpUalbHAs), MOHTOJIONIHASA (a3MaTCKO-aMepUKaHcKas). UepThl mpucrnoco0IeHHOCTH
IIPEICTaBUTENIEH UEIOBEUECKUX pac K YCIOBUSM cyllecTBoBaHusA. EquHCTBO uenoBedeckux pac. Kpurtuka
pacuszma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Peau, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumpr u cxembl: «Bo3HukHOoBeHre COTHEYHOH cHCTeMbl», «Pa3BUTHE OpPraHMYECKOTO MHpay,
«PactutenbHas knerka», «KuBoTHas kieTka», «lIpokapuornueckass kierka», «CoBpeMEHHas CHCTEMa
OpPraHMYEeCcKOro Mupa», «CpaBHEHHE aHATOMHUYECKHUX YEPT CTPOCHHUS 4YEJIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TaJCOHTOJOTMUYECKUX HAXOJOK TPEIKOB COBPEMEHHOTO YeJIOBEKay,
«/IpeBHenmue moan», «JpeBHue moan», «llepBbie COBpeMEHHBIE 0N, «HeIoBeuecKre pachi».

Ob6opynoBanue: Myisku «lIpoucxoxaenue denoBeka» (OHOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHepTajlblla, KPOMaHbOHIIA), CJIENKH WIK U300pakKeHHS KaMEHHBIX OpYyIUH MEepPBOOBITHOIO YEIOBEKA
(xamMHU-uoONMephl, pyousa, ckpebia), reoXpoHoyiornyeckas Taldiauma, Koekuus «DopMbl COXpaHHOCTU
HCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «l3ydyeHue uUCKOMaeMblX OCTAaTKOB pPACTEHUH U JKUBOTHBIX B
KOJUIEKLIUSAX».

OKcKypcusi «OBOJIOLKA OpPraHMYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAy4YHBIH WIIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KawIIAas cpeaa.

OKoJjiorusl Kak HayKa. 3aJadyd M pas3enbl 3KOJOTHU. MeTonabl SKOJIOTMUYECKHUX HCCIIeI0OBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue (axtopsl. Knaccudukaims sK0I0ruuecKkux GakTopoB: abUOTHYECKHE, OMOTHYECKHUE
U aHTpOTOTeHHbIE. J[eficTBUE 2KOIOTHYeCKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtndeckue (GakToOpbl: CBET, TeMmrmeparypa, BiaxHOCTb. PotonepuoausMm. IIpucnocobnenus
OpPraHM3MOB K JIeHCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckrue puTMsl.

buotnueckue dakroppl. Buasl OHOTHYECKMX B3aMMOJEWUCTBHI: KOHKYPEHIIHS, XHUITHUYECTBO,
cumbuos u ero Qopmel. IlapasuTusm, koomepamus, MyTyalin3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxXJICOHMYECTBO). AMEHcaau3M, HeWUTpanu3M. 3HaueHHe OWOTHYECKUX  B3aUMOJCHCTBUH  JIs
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKUE XapaKTePUCTUKHU mnonyisauuu. OCHOBHbIE TOKAa3aTeld MOMYJISUU: YUCIEHHOCTb,
MJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. /[uHaMUKa YUCIEHHOCTH MOMYJSLUUHU U €€
perynsanus.

JdemoHcTpaumnu:

[optpetsr: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.



Tabmuuber u cxembl: kapta «[lpupomubie 30HB 3emum», «Cpenbl OOWUTAaHUS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomynsuuny», «3aKOHOMEPHOCTH pPOCTa YHCIEHHOCTU MOMYyIsSUUU HHPY30pHUH-
Typenbkny, «[Iuiesbie nemnmy.

JlaGopaTopHble H MPpaKTHYeCKHe PadOThI:

Jlaboparopuass pabora Ne 3. «Mopdonornueckue OCOOCHHOCTH PpACTCHHA W3 Pa3HBIX MeECT
OoOUTaHUS.

JIaGoparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToAac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa M DKOJIOrHYeCKHe CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas, MPOCTPAHCTBEHHAs,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

DKoJoruveckre Ccuctembl  (d9kocuctembl). [lomsitme 00 3KocucteMe U OHOTEOIEeHO3e.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBHI, pEAyLeHTh. KpyroBopoT
BEIIECTB M NMOTOK SHEPTUHU B 3KocucteMe. Tpopudeckue (MUIIeBbIE) YpOBHH SKOCUCTEMBI. [InIeBbIe nenu u
cetu. OCHOBHBIE TIOKA3aTEH SKOCHCTEMBI: OoMacca, MPOyKIH. DKOJIOTHYECKHE MUPAMUIBI: IPOTYKIIHH,
YHCIEHHOCTH, OroMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUMBOCTD, CaMOpErysus, pa3BuTe. CyKieccusl.

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. IKOCUCTEMA XBOWHOTO HIIM HTHPOKOJIMCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ SKOCHUCTEMBL.  ATpO3KOCHCTEeMBL.  YpOoskocucTeMbl.  buomormyeckoe
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasnooOpasne kak (dakrop ycroluuBocTH 3kocucteM. CoxpaHeHHE OHOJIIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panunsi, coctaB U CTpykTypa Omocdepsl. Kusoe
BemiecTBO M ero ¢yHkuu. OcoOeHHOCTH OHWOC(Ephl Kak TJI00ATBHOH 3KOCHUCTEMBI. J{MHAMHUYECKOe
paBHOBecHE U 0OpaTHas CBsA3b B Onocdepe.

KpyroBopotbl BelecTB U OMOr€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB (Yriiepoja, a3oTa). 30HAJIbHOCTb
o6uocepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emnu. AHTPOINOreHHbIE H3MeHEHHsT B Owuocdepe. [mobanbHbIE
AKOJIOTMUYECKHE TPOOIIEMBI.

CocyuiectBoBaHME TpUpoJbl U uenoBeuvecTBa. CoxpaHeHue Ouopa3sHOoOpa3us KakK OCHOBa
ycroitunBocti  Omocdeprl. OCHOBa pPAlMOHATIBHOTO YIPABIEHHUS TPHUPOJHBIMHA pECypcaMH H  HX
UCIOJIb30BaHue. JlocTHkeHUs: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoncTpanum:

IToptpetsr: A. [Ix. Tencnn, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u  cxemsl: «lIumessle nenu», «buoneHo3: coctaB U  cTpykrypay», «lIpupogHsie
cooOmiectBay, «llemn mutanus», «Okojorumueckas nupamuaa», «buochepa nm yenoBek», «IKocucTema
IIMPOKOJIMCTBEHHOTO Jieca», «JKOocHucTeMa XBOMHOro Jnecay», «buoneHo3 Bomoémay, «ATpoLEHO3Y,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JICHCTBHS HA IPUPOAY», «BakHelne HCTOYHUKHN 3arpsi3HEHMS BO3AyXa
U TPYHTOBBIX Boa», «IlouBa — BakHeHmIas cocrapisiomas 6uocheprr», «DakTopsl nerpagaluu MOYBy,
«ITapaukoBeiii 3¢ dexT», «DakTopbl pPaaMOaKTUBHOTO 3arps3HeHus Ouocdepbl», «OOmas CcTpykTypa
ouocdepr», «PacmnpocTpaneHue Xu3HU B Ouocdepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyroopor
yriepoza B 6nocdepe», «KpyroBopoT a3ota B mpupoae».

OO6opynoBanue: Mojenb-ammvkanug «TunuuHsle OHOLEHO3B», Trepbapuit  «PacTuTenbHbIe
cooOmiecTBay, Koyulekiuu «buoreHo3», «Bpeautenn BaKHEMIINMX CEIbCKOXO3SHCTBEHHBIX KYIBTYp»,
repOdapr W KOJUICKIIMM PACTEHUH W >KWBOTHBIX, NMPHHAIJICKANINE K PAa3HBIM SKOJOTUYECKUM TPYIIaM
onHoro Buja, Kpacnas kuura Poccuiickoit ®@enepaiiuu, U300pakeHUSI OXpaHSEMBIX BHJIOB PAaCTEHUN U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI 110 BHOJIOTHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Cormmacao ®I'OC COO, ycraHaBnmMBarOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYarOIIMMUCS

IpOrpamMM CpeHero o0IIero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATbHI

B cTpyKkType JHMYHOCTHBIX pEe3y/IbTaTOB OCBOECHMs IpenMeTa «buoyiorus» BBIAEIIEHBI CIENYIOLINE
COCTABIISIFOLIME: OCO3HAHHE OOYYAIOIIUMUCS POCCHMCKON TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPENIEJIEHUI0, HaJIMYUe MOTHUBALMU K OOY4EHHUIO OMOJIOruH,
LIEJICHANPABIEHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUH JMYHOCTM HA OCHOBE KJIFOYEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPaAULUI pa3BUTUS OHMOJOTMYECKOrO 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOyYaroIIMXCs
PYKOBOJCTBOBATbCS B CBOEH ACATEIBHOCTH LICHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, NPUCYIIUMH CUCTEME
OMOJIOTHYECKOTO 00pa30BaHMUs, HAJMYUE SKOJIOTUYECKOTO MPABOCO3HAHMSA, CIIOCOOHOCTH CTaBHUTH IENU H
CTPOMTD KU3HEHHBIE IIJIaHbI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «buonorus» MOCTUraroTCs B €JUHCTBE y4eOHOW M
BOCIIUTATEIbHOW IESITENbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMM POCCUHCKHMHU COLUOKYJIBTYPHBIMH,
HCTOPUYECKMMHU U yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMH B OOILIECTBE NPaBUJIaMH U HOPMaMH
MOBEJCHUsI M CHOCOOCTBYIOT IpOLIECCAaM CAMOIO3HAHUS, CAMOBOCIIMTAHHUS M CaMOpPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH IMO3ULUU JMYHOCTH, NAaTPUOTU3MA, YBAXKEHUS K 3aKOHY U INPaBOINOPSAKY, YEIOBEKY Tpyla U
CTaplieMy IOKOJEHHIO, B3aUMHOIO YBaXKEHHsI, OEpeKHOTr0 OTHOIICHUS K KYJIbTYpHOMY HACJEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoii denepanniv, NpupoIe U OKPYKaIOIIEH cpeae.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS Y4eOHOTO mpeamera « BHoJIorus» JOIKHBI OTPaXkaTh TOTOBHOCTh
U crocoOHOCTh OOYYAIOMIMXCSl PYKOBOACTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEW IMO3UIMEH JHMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAllMii, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCHUHCKOro OOILIecCTBa, pacIIUpeHHE >KU3HEHHOIO ONbITa M  OIbITa
JESATEIBHOCTH B IIPOLIECCE PEAI3allMM OCHOBHBIX HAIIPABJIICHUN BOCIUTATENIBHOM IESTENBHOCTH, B TOM
YHCIIE B YaCTH:

1) rpaKaaHCcKOro BOCIMTAHMSA:

Cc(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3UIIUK 00yYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O UJIEHA
POCCHIICKOTO 00I1IeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITENbHOCTH IPU CO3/IaHUU Y4EOHBIX IMPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OMOJIOTMUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIIMIO MO0 OTHOLICHUIO K SBJICHUSIM COBPEMEHHOW >KU3HU
U OOBSACHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JIEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS JIFOJIEH C
pa3sHBIMU YOEXKIECHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBHIMOIHEHHS Y4€OHBIX, [I03HABATEIbHBIX U
HCCIIEIOBATENbCKUX 33/1a4, YBAXKUTEILHOTO OTHOIIEHUSI K MHEHHIO ONIOHEHTOB MPU OOCYKIEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COAECPIKAHMS,;

TOTOBHOCTh K TYMaHUTapHOMN M BOJIOHTEPCKON JESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUMCKON TPakAaHCKON HMJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iiepes PoauHOM, rop1ocTu 3a CBOM Kpal, cBOXO PonvHy, CBOU S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIECANIO M MaMITHUKAM IIPUPOJBL, JOCTHKEHUSAM Poccnn B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYAE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKHX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3HAu€HUs1 OMOJOTMH B TO3HAHWU 3aKOHOB MPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOTO
00II1eCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXXEHHIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTUPYACH Ha
MOpPJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENISIM, CO3/JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MIPUHSTHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULIMAMHU Hapo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETHUYECKOEC OTHOIICHUE K MUPY, BKJIIOYAst CTETHKY ObITa, HAYYHOTO U TEXHUYCCKOTO TBOPYECTBA,
CHOpTa, TPyJa, OOIECTBEHHBIX OTHOIICHUI;

IMOHMMAaHKE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XXEHUIO B PAa3HbIX BHJAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATh KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (OPMUPOBAHHUS KYJIbTYPbl 310POBbSi M JIMOLUOHAJIBLHOIO
os1aromostyums:

MMOHMMAHKE U Pean3alis 3J0POBOro U OE30MacHOT0 00pa3a KU3HH (310pOBOE IMUTAHUE, COOTIOICHNE
TUTUEHUYCCKUX MPABUII M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHUA U OTHABIXA, PETyspHas (u3HUecKas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHWE [EHHOCTU MPaBWJI HHIUBUIYATHLHOTO M KOJUIEKTHBHOTO OE€30MacHOTO IOBEACHHS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEICTBUN U HEMPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUs alKOTroJs, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTU MacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTHUBHOW JEATETbHOCTH TEXHOJOTMUYECKOW U COIMAJIbHOW HAIpPaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHHO BBIMIOJIHATH TaKYIO 1€ATEIbHOCTS;

WHTEpEC K Pa3IU4HbIM cdepaM mpodhecCHOHATBLHON eTeTbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oynymieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUN BCEH )KHU3HU;

7) 3KOJI0rM4eCcKOr0 BOCIIMTAHMS:

AKOJIOTUYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emJie, OCHOBE €€
CYIIIECTBOBAHWS;

TTOBBIIICHUE YPOBHSI SKOJOTUYECKOW KYJIBTYPBI: MPUOOpPETEHHE OIBITA IUIAHWUPOBAHUS TIOCTYIKOB U
OLICHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEAbL;

OCO3HaHUeE TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH HX pPelIeHus;

CIIOCOOHOCTh HMCIOJNIB30BaTh MPHOOpETaeMble TpU HM3YyYECHUM OWOJOTHHM 3HAHUS U YMEHHUS TMpH
pelnieHnr npo0iaeM, CBI3aHHBIX C PAIMOHATBLHBIM MPUPOIONIOIB30BAHUEM (COOI0ICHIE TIPABHII TOBEACHHUS
B MNPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHUE DPABHOBECUS B JKOCHUCTEMAX, OXPaHy BHJOB, 3KOCHUCTEM,
ounocdepsl);



AKTUBHOE HENpPUATUE JEHUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH NPUPOIHOU Cpelle, YMEHHE
MPOTHO3UPOBATh HEOJArONMPUATHBIE OSKOJOTHMYECKHE TOCICICTBH TMPEANPUHUMACMBIX JICUCTBUH U
Mpe0TBpalIaTh HUX;

HaJU4YMe PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIBTYpHI, OINbITA JEATEIHLHOCTH
9KOJIOTUYECKON HAIpPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMM B MO3HABATEIbHONW, KOMMYHHKATUBHOM
U COUMAIIBHOW IPAKTUKE, TOTOBHOCTH K YYacTHI) B MPAKTUYECKOW JEATEIBHOCTU 3KOJOTHYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
0OIIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIbTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3IKOBOM M YUTATEIBCKOM KYJIBTYpPHl KaK CpPEICTBAa B3aWMOJICHCTBUS MEXKIY
JIIOJIBMH U TTIO3HAHUS MUPA;

MMOHMMAaHKE CTe(PUKU OMOJIOTHU KaK HAYKH, OCO3HAHHS €€ Poju B (DOPMUPOBAHUU PAITMOHAIHLHOTO
HAay4YHOT'O MBIIUICHUS, CO3JaHUU LIEJTOCTHOTO MPEJCTABICHUS 00 OKPYXAIOleM MHpPE KaK O €IUHCTBE
MPUPOJIBI, 4YeJIOBeKa W OOIIEeCTBa, B TO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOsIeM
COXpAaHEHUS MPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHH Ui COBPEMEHHOW NMBHIM3ALMU: OOECIeueHUs: HOBOTO
YPOBHS Pa3BUTHUS MEIUIMHBI, CO3J]aHHE MEPCHEKTUBHBIX OMOTEXHOJOTUHM, CIIOCOOHBIX PEllaTh PECYpCHBIE
MpoOJIeMBI Pa3BUTHS YEIOBEUYECTBA, TOMCKA MyTEH BBIXOJA M3 TJIOOATBHBIX IKOJIOTHUECKUX IMPOOJIEM H
obecriedeHus rmepexoaa K yCTOHIMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCITOJIb30BAHHIO TIPUPOTHBIX PECYPCOB
1 (P OPMUPOBAHHIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYECHUN OMOJIOTHYECKHUX 3HAHWUU B IEJISX IMOBBIMICHUS OOMICH KYJIBTYpHI,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTABHOM 4acTH (DYHKIIMOHAIILHOW TPaMOTHOCTH OOYYarOIINXCS,
dbopMupyeMoii pu U3yueHuu OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIONIb30BaTh TMOJy4YaeMble 3HAHWUS JJIs aHauu3a U OOBSICHEHHs SBICHHHN OKpPYKAIOIIEro MHpa H
MIPOUCXOJSIINX B HEM U3MEHEHUI, yMEHHE JIeaTh 000CHOBaHHbBIE 3aKIIFOUEHUS HA OCHOBE HAYYHBIX (DAKTOB
Y UMEIOIIMNXCS JAHHBIX C IEbI0 MOJTYYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENILHO HCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHMS JJIs PEIICHHs TpolsieM B
peaNbHBIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HaHWE IIEHHOCTH HAY4YHOW JESTEIIbHOCTH, TOTOBHOCTb OCYIIECTBJISITH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESITENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIMOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHHMIO M CaMOOOpa3oBaHUIO, K aKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANIPEJIMETHBIE PE3YJIBTATDI

MeranpeameTHbIe pe3ynbTaThl OCBOCHHS Y4eOHOTro mpeameTra «bHOIoTHs» BKIIOYAOT: 3HAYUMBIE
st GOPMHUPOBAHUS ~ MHUPOBO33PEHHSI  OOYYAIONMIMXCS  MEXIAUCIUIUIMHAPHBIE  (MEXIPEIMETHBIE)
oOIlieHay4YHbIe TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(PUKY METOI0B
MMO3HAHMSI, UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs, SBICHHUE, MPOIECC, CUCTEMA,
Hay4yHBIA (DaKT, TPUHIUN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIoBaHHe, HaOI0JaeHUE,
U3MEpEeHUe, OKCIePUMEHT U JpYTUX), VYHHUBEpcajbHble yueOHBbIE JAeWcTBHUsS (ITO3HABATEIBHEIE,
KOMMYHHKATHBHBIC, PETYIATUBHEIE), obecreunBatonue GopMupoBaHre (yHKIIMOHATHHON TPAMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMH OOYyYaromuXCcs, CHOCOOHOCTh OOydYalomuXxcsi WCIOIb30BaTh OCBOCHHBIC
MEXIUCIUTIIIMHAPHBIC, MHPOBO33PCHUYECKUE 3HAHUS W yHHUBEPCAJIbHBIE Yy4YcOHBIE JICHCTBHS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

MeranpeamMeTHbie Pe3yibTaThl OCBOCHHSI MPOTPAMMBI CPEIHETro OOIIEero oOpa30BaHUS JOJIKHBI
OTPaXKaTh:



OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYTIUPOBAThH U aKTyaIU3UPOBATh MIPOOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIL30BATh IIPpU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA (aHanH3a, CHHTC3a,
CpaBHEHHSI, KIacCU(pHUKAIMKH, 00O0OIIEHHs), PAaCKPbIBaTh CMBICI OMOJIOTHYECKUX MOHATHH (BBIACIATH UX
XapPaKTCPHBIC ITPU3HAKHU, YCTAHABJIMNBATH CBA3U C APYTHUMU HOHSITI/ISIMI/I);

OMPCACIIATh LCIN OCATCIBbHOCTH, 3aJaBas NapaMCETpbl U KPUTCPHUU HX JOCTUKCHHUA, COOTHOCUTH
PE3yNbTaThl JEATEILHOCTH C TOCTABICHHBIMU LEJISIMH;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIbL;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIyKTUBHBIC, JI€IyKTHBHbIC, I10 AaHAJOTUHU), BBISIBIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pAaCCMATPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS,

IMPUMCHATH CXCMHO-MOJCJIbHBIC CPCACTBA I IMPEACTABIICHUA CYIICCTBCHHBIX CBSI3€l U OTHOIIICHUH B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUMI PAa3HOTO POJIA, BBISBICHHBIX B PAa3TUYHBIX
MH(POPMAIMOHHBIX HCTOUHUKAX;

pa3pabarhiBaTh IUIAH PEIICHUS TPOOJIEMBI C YYETOM aHAIM3a HMMCIOIIMXCS MAaTEPHATBHBIX |
HeMaTepuaIbHBIX PECypCOB;

BHOCUTH KOPPEKTHBBI B JESITENBbHOCTb, OICHMBATh COOTBETCTBUE PE3YyJbTAaTOB LEJSIM, OIICHUBATH
PHUCKU TIOCTIEACTBUN JIESTENbHOCTH;

KOOPJIUHHUPOBATh U BBIMOIHITH PabOTY B YCIOBUSAX PEATbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;

Pa3BUBAThb KPCATHUBHOC MBIIJICHUEC IIPU PCIICHNUU JKU3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCIEI0BATENBCKHE T€HCTBUS:

BJIaACTh HaBbBIKaMU y‘~I€6HO-I/ICCJIeI[0BaTeJII)CKOI\/JI u HpOGKTHOfI ACATCIIBHOCTH, HABBIKAMU PA3pCUICHUA
po0JIeM, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYSCKUX
3a/1a4, MPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

WCIOJIb30BaTh PA3IMYHbIE BUIBI ACSITEILHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS, €T0 MHTEPIpETallny,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE€ MPU CO3JAaHUHM Y4EOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(1)0pMI/IpOBaTI) HaquBIﬁ THUII MBIIIIJICHUA, BJIIaJACTh HayLIHOI\/JI TGpMHHOJ’IOFHCﬁ, KIIFOYEBBIMU ITOHATUAMU
M METOJIaMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/ladyd B 00Opa30BaTEIbHOMN NIEATETLHOCTH M >KU3HEHHBIX
CUTYyaluiIX,

BBISIBJISITh MPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTYalIM3UpPOBATh 3aJady, BBIIBHTaTh TUIOTE3y €&
pellleHrs, HaXOAWTh apryMEHTHI [JIs JIOKa3aTelbhCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJTYYCHHBIE B XOJ€ pEIICHUs 3aJaud pe3ybTaThl, KPUTUYECKH OILIEHUBATh HX
AOCTOBEPHOCTD, IPOTHO3UPOBATH HK3BMCHCHHE B HOBBIX YCIOBHSX]

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

OCYIIECTBIIATh  IICJICHANPABICHHBIA IMOMCK TIEPeHOCa CPEJICTB W CIIOCOOOB  JICHCTBUSA B
PO eCCUOHAITBHYIO CPENY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATETbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEH, MpeAsiaraTb OPUTHHAIBHBIC MOIXOABI U PEIICHHs, CTaBUTh MPOOJIEMBI U
3aa4u, JOMYCKArOIHEC AJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX HWHGPOpMAIUU (TEKCTe y4eOHOTO IMOCOoOMSs, Hay4HO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIOBapsX M CHPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B



WuTepHere), aHanu3upoBaTh HHMOpPMAIMIO PA3IMYHBIX BUIOB U (QOPM MpeACTaBICHHS, KPUTHUYECKH
OLIEHUBATD €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynHpoBaTh 3ampoChl U MPUMEHSTHh Pa3IMYHbIE METOMbI MPHU MOUCKE U 0TOOpe OMOJIOTHYECKOM
uHpOopMannn, HEOOXOJUMOM [T BBIMOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTats  OMBIT  HCIOJB30BAaHUA  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIBHYIO (OpMY NpPEACTaBICHUS OHMOIIOTHYECKON HH(MOpMaIu
(cxemsl, TpaduKH, AUArpaMMBbI, TaOIUIIbI, PUCYHKH U JPYTOe);

MCIIOJIb30BaTh HAY4YHBIM SI3bIK B KAaueCTBE CpPEACTBa Mpu paboTe ¢ OMOIIOrHYECKOW HH(OpMAIIUE:
MPUMEHSITh XUMUYECKUe, PU3NYECKHe W MaTeMaTHYeCKHe 3HAKU M CHUMBOJBI, (hopmyinbl, abOpeBuaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMU pACIO3HABAHHUS M 3alUThl WHPOpPMaLWH, WHPOPMALMOHHOW O€30MacHOCTH
JMYHOCTH.

ORyajieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) oo1enmue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BceX cdepax >KH3HU, aKTUBHO Yy4acTBOBaTh B JAHMANIOTe WIIH
JIUCKYCCUU MO CYIIECTBY OOCYyKAaeMol TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTENILHO BBHITIOJHEHHS IMpeajaraéMoil 3alayu, y4uUThIBAaTb MHTEPEChl U COTJIACOBAHHOCTH MO3HMIIUN
JAPYTHX YYACTHUKOB JMAJIOTA WK AUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOLICHHS, MOHWMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MIPEOCHIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYAIMi, YMETh CMATYaTh KOH(DIUKTHI U BECTH TIEPETOBOPEI;

BJAJIETh PA3IMYHBIMU CIOCOOAaMH OOIICHWS M B3aMMOJCHCTBHS, MOHMMAaTh HAMEPEHHUS IPYTUX
JIOICH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY W B KOPPEKTHOH (opme (GopMynnpoBaTh
CBOY BO3PaKCHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBUAYAIBHON PaOOTHI MpPU PElICHUU
Ouosiornyeckoil  mpoOiemMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTb  NPUMEHEHHs  TIPYNIOBBIX  (HopM
B3alMOJICHCTBUS NMPU pEeUIeHUH YueOHOU 3a/1auH;

BBIOMPATh TEMATUKY U METOIBI COBMECTHBIX JCHCTBHH C YIETOM OOIIUX HHTEPECOB M BO3MOKHOCTEH
Ka)X/IOTO YIeHa KOJUIEKTHBA,;

MPUHUMATPH IEJTH COBMECTHOW NESTEIbHOCTH, OPTaHM30BBIBATh U KOOPAWHUPOBATH JCHCTBUS MO €€
JOCTUKEHHIO: COCTABIISITh TUIAH ACMCTBHIA, paclpelesiTh POIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 0OCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OIICHMBATh KAaueCTBO CBOEr0 BKIaJa M KaXKIOTO YYacCTHHKA KOMaHIbl B OOIIMI pe3ynbTar o
pa3paboTaHHBIM KPUTEPHUSIM;

MpeJuIarath HOBBIE MPOEKTHI, OIICHUBAThH UCH C TO3UIIUN HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HaYHMOCTH;

OCYIIECTBIISITH TMMO3UTHBHOE CTPATETHYECKOE TOBEACHHE B pAa3IMYHBIX CHUTYalHAX, TPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBi1aieHNe YHHBEPCAJIBLHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranm3amus:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBIIBICHHUS MPOOJIEM M WX PEIICHUS B JKU3HEHHBIX H
Y4eOHBIX CUTYaIIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUH LIE€TE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JIEHCTBUSX
Y TIOCTYTIKAaX 10 OTHOLIEHHIO K KUBOU MPHUPOIE, CBOEMY 37J0POBBIO U 3[J0POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENIbHYIO NI€ATEIbHOCTh, BBISBIATH NMPOOJIEMBbI, CTaBUTh U
dbopMynrpoBaTh cOOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON NEATENbHOCTH U )KU3HEHHBIX CUTYALIUSX;



CaMOCTOSITENIbHO COCTAaBJIATh IUIAaH pelIeHUus NpoOsieMbl € Y4YETOM HUMEIOUIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPETOYTCHHI;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacupsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTECHHIH;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U TPOSIBICHUIO IIMPOKOW 3PYAMIIMU B PasHBIX 00JACTAX 3HAHHM,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B IE€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yiabTaTOB LEIISM;

BIIQJICTh HABBIKAMU TIO3HABATENBHOW pEQIICKCHMH KaK OCO3HAaHUS COBEPIIAEMBIX JCHCTBUI H
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCTIOIB30BaTh MPUEMBI PeICKCHH ISl OLCHKH
CUTYalluH, BBIOOpA BEPHOI'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IPU aHAIU3€E PE3YIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOsI U APYrUX:

MPUHUMATD ce0sl, MIOHMMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHATIU3€E PE3YIbTAaTOB JIEATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

MNPEAMETHBIE PE3YJIbTATHI

[Ipenmernsie pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6monoruu Ha 6a30BOM YpOBHE BKIIOYAIOT
cnenuduueckue st yaueoHoro npeamera «buonorus» HaydHble 3HaHMS, YMEHHUS U CIIOCOOBI AEHCTBHI 1O
OCBOCHHIO, MHTEPIIPETAlMM U IPeoOpa30BaHUIO 3HAHWUN, BUIBI JIEATEIBHOCTU IO IMOJYYEHHUIO HOBOTO
3HAaHUS U TNPUMEHEHUIO 3HAHMN B Pa3MYHBIX Y4YE€OHBIX CUTYallUsX, a TAaKK€ B PEaITbHbIX >KU3HEHHBIX
CUTYyallUsiX, CBSI3aHHBIX ¢ Ouojorueid. B mporpamme npenmeTHble pe3ylbTaTbl MPECTABICHBI MO rojam
o0OyueHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHOro mnpenmera «buomorusi» 6 10 knacce TOIKHBI
OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUN COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O
BKJIQIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIBHON
I'PaMOTHOCTH Y€JI0BEKa ISl pELICHMsI )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJAEp)KaHNE OMOJOTMUECKUX TEPMHUHOB W MOHATHH: KU3HB, KJIETKA, OPraHHU3M,
MeTaboau3M (0OOMEH BEIIeCTB M TNPEBpALICeHHE DSHEPruH), roMeocTa3 (CaMOperyisiius), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHE (PETPOIYKIHs), HACIEICTBEHHOCTh, U3MEHYHBOCTb,
POCT U pa3BUTHE;

yMEHHE H3jaraTh OHOJOrHYecKHe TeOpuu (KJIETOYHasi, XpOMOCOMHAs, MyTallMOHHAs, LEHTpaIbHas
orMa MosekyisipHod Ouonoruu), 3akonbel (I. Mennens, T. Moprana, H. U. BaBunosa) u yuenus (o
[EHTpaxX MHOT000pasusi U MPOUCXOXKIEHUS KyIbTypHbIX pacteHuil H. V. BaBunosa), onpenensts rpaHULibl
UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BIIAZIETh METOJAaMU HAyYHOTO TO3HAaHUS B OWOJIOTHMH: HAONIOJICHHE W OIHCAaHHE KHUBBIX
CHCTEM, IIPOIIECCOB U SIBIICHUM, OpraHu3aiys 1 MpoBeIeHUE OMOIOrMYECKOrO SKCIIEPUMEHTA, BBIJBIKEHUE
TUIOTE3bI, BBIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMH BEITUYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX
pe3yiabTaTOB, HCIIONB30BAHHBIX HAYYHBIX ITOHATUH, TEOPUMl M 3aKOHOB, YMEHHE Je€NlaTh BBIBOJbBI Ha
OCHOBAaHMH MOJYYEHHBIX PE3YyIbTaTOB;



YMEHHE BBACNATh CYUIECTBEHHbIE IPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U  IYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIlECCOB: OOMEHa BEIIeCTB U
MIPEeBpALICHHS SHEPTUU B KJIETKE, (POTOCUHTE3A, IUIACTUYECKOTO U IHEPreTHUECKOro 0OMeHa, XeMOCHUHTE3a,
MHUTO33a, MEH03a, OTIOIOTBOPEHUS, Pa3MHOKECHHUS, HHIUBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHe3);

yYMEHHUE NMPUMEHSTH MOIy4YeHHbIC 3HAHUS JUIs1 00BSICHEHHS OMOJIOTMYECKUX MPOILIECCOB U SIBICHUH, JUIs
NPUHATUS TPAKTUYECKUX PEUICHWH B MOBCEAHEBHOM >KM3HU C LIEIbI0 oOecreyeHns 0e30MacHOCTH CBOETO
3JI0POBBSI U 3JI0POBbsI OKPYKAIOMIMX JIFOACH, COONIOEHUSI HOPM IPaMOTHOTO TOBEJCHUS B OKPY)KAIOLICH
MPUPOJHON cpejie, MOHUMaHHEe HEOOXOJWMOCTH HCIIOJIb30BAHUS OCTHXKEHUI COBPEMEHHOW OHOJIOTHU U
OMOTEXHOJIOTH ISl pallMOHAJILHOTO MPUPOIONOIB30BaAHUS;

YMEHHE pelaTh 3JIEMEHTapHble T'e€HETUYECKHE 3a/lady Ha MOHO- W JTUTHOpPHAHOE CKpEIIMBaHHE,
CIICTJICHHOE HAacCJIeJOBaHHE, COCTaBJIATh CXEMbl MOHOTHMOPHIHOIO CKpPELIMBaHUS MJs TMpeAcKa3aHus
HACJIeI0BaHMsI IPU3HAKOB y OPTaHNU3MOB;

YMEHHUE BBINOIHATH JIAOOpAaTOpPHBIE W TPaKTHYECKUEe pabdoThl, cOOMI0AAaTh MpaBwia mpu padote ¢
y4eOHBIM U J1a00paTOpHBIM 000pPyI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATH MHPOPMALUIO OHMOJIOTHMYECKOTO COACpIKaHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS U3 PA3NIUYHBIX HCTOYHHMKOB (CpEICTBa MaccoBOW WHGOpMaluu,
HAyYHO-TIOMYJISIPHBIE MaTepuasbl), ATHYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHOJIOTHH,
MeAUINHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OHOJOTHYECKYIO
nH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO UCIOJIH30BATh OHATHIHBIN anmapar OHOoJIOoTvu.

[IpenmerHbie pe3ynbTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus» 6 11 knacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W PO OMOJOTHH B CHCTEME HAayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIQIe POCCUHCKUX U 3apyOeKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH YeJIOBeKa sl pellieH sl )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/IepKaHNe OMOJOIMUECKUX TEPMUHOB U MOHATHH: BUJ, TOMYJISALMS, TeHODOH],
HBOJIIOIMS, JBUXKYIIHE CHIIBI ((PaKTOPBI) SBOJIIOLUH, MPUCTOCOOIEHHOCTh OPTraHU3MOB, BHJI000pa3oBaHuUE,
OKOJIOTHYECKHE (PaKTOPBI, OSKOCHCTEMa, MPOAYILEHTHI, KOHCYMEHTHI, PEIyLIEHTH, IIed MHUTaHUS,
AKOJIOTUYECKasl MUpaMuia, OrnoreoreHo3, obuocdepa;

YMEHHE H3Jlarath OWoJorHuYecKue Teopuu (dBomonnoHHas teopus Y. JlapBuHa, cHHTETHYECKas
TEOpHUsl 3BOJIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3aponblmieBoro cxonactsa K. M. boapa, yepenoBanus
[JIaBHBIX HampaBieHuid W myted sBomoruu A. H. CeBeprioBa, yuenus o 6uochepe B. . Bepuaackoro),
OIpEIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIaZIeTh METOJAAMU HAYYHOTO IO3HAaHUS B OMOJOTMM: HAONIOJEHHE U OIUCAHHE >KHUBBIX
CHCTEM, IIPOIIECCOB U SIBIICHUM, OpraHu3alys 1 MpoBeIeHUEe OMOIOrMYECKOrO SKCIIEPUMEHTA, BBIJBIKEHUE
THIIOTE3bl, BBISBICHHE 3aBHCHMOCTH MEXKAY HCCICTyeMbIMA BEIWYHMHAMHU, OOBSCHEHHE IIONYYECHHBIX
pe3yIbTaTOB, HCIIOIB30BAHHBIX HAyYHBIX IOHSATHH, TEOPHH W 3aKOHOB, YMEHHE JellaTh BBIBOJABI Ha
OCHOBAHWU TIOTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIACTATh CYIIECTBEHHbIE NPU3HAKH CTPOCHUS OWOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJSAUN, MPOIYLEHTOB, KOHCYMEHTOB, DPEIYLEHTOB, OHOIr€OIleHO30B M HKOCHCTEM, OCOOEHHOCTH
MIPOIIECCOB: HaClleICTBEHHOU U3MEHUUBOCTH, €CTECTBEHHOT'O orbopa, BUJ1000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JAEUCTBUS SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
U TOTOKAa SHEPrHMM B SKOCHCTEMAax, AHTPONOTIEHHBIX H3MEHEHHH B HKOCHCTEMax CBOEW MECTHOCTH,
KPYTroBOPOTa BEIIECTB M OMOTCOXMMUUYECKHX ITUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTH MOJTYUYSHHbIE 3HAHUS JJIs1 O0BSICHEHHS] OMOJIOTUYECKUX MTPOLIECCOB U SABJICHUH, NS
MPUHATHS TPAKTUUECKUX PEIIEHUH B MOBCEIHEBHOM XHU3HU C LIEeNbI0 o0ecrieueHus: 0e30MacHOCTH CBOETrO
3JI0pOBbSl U 3/10POBbSI OKPY)KAIOIIUX JIFOJIEH, COOMIOCHUSI HOPM TPAaMOTHOTO MOBEJCHHS B OKpY’Karolei



MIPUPOSTHON cpejie, MOHWMMaHUE HeOOXOIMMOCTH HCIIOIh30BaHUSI TOCTHXKCHHN COBPEMEHHON OMOJIOTHU IS

PaIMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

SHEPruM B 3KocucTeMax (Lenu MUTaHus);

y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;
YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH MH(DOPMAIHMIO OMOJIOTHYECKOTO COJCpIKAHUS,

YMCHHUEC pElIaTh 3JICMCHTAPHBIC OHOJIOTUMYECKHE 3aaa4Mi, COCTABJIATH CXEMbBI IIEPCHOCA BCIICCTB U

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE W TNPaKTHUYECKUE PabOThI, cOOMIOAAaTh MpaBwia mpu padore ¢

BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HMCTOYHMKOB (CpeacTBa MaccoBod MH(pOpMaiuw,
HAy4YHO-TIOMYJISIPHBIE MaTepUallbl), pacCMaTPUBATh INI00aIbHbIE HIKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH,

(bopMI/IpOBaTB 1O OTHOLICHUIO K HUM CO6CTB€HHYIO IIO3HIIHUIO,

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001mas OMOJIOrHYECKYIO

I/IH(I)OpMaI_[I/IIO 13 HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO HUCII0JIb30BATh MMOHSITUNHBIN arrapar OHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 9acoB D/IeKTPOHHbIE
Ne  HaumeHoBaHue pa3[esioB U
n/n | Tem nporpammer Beero Konrpoabusie IIpakrnyeckne (uudposbie)
padoThI padoThI o0pa3oBaTe/IbHbIC
pecypcsl
Bu6nnoreka [JOK
1 buostorus Kak Hayxa 2 05 https://m.eds00.ru/7f41c292
2 JKuBbIe CHCTEMBI U UX 1 Bu6nnoreka [JOK
OpraHu3aIus https://m.edso0.ru/7f41c292
3 XUMHUYECKHM COCTaB U CTPOCHUE 8 1 bubnuoreka LJOK
KJIETKH https://m.eds00.ru/7f41c292
bubaunoreka LIOK
4 FKHM3HEACATENLHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 Ela{zhlfligl)zi{(;:;:}lze pa3BuTHe 5 1 Bubmiorexa HOK
https://m.edso00.ru/7f41c292
OpPraHU3MOB
6 HacnencrseHHoCTS U 8 15 Bu6nnoreka LJOK
M3MEHYHUBOCTh OPTaHU3MOB ' https://m.edso00.ru/7f41c292
v Cenekuus opranu3mMoB. OCHOBBI 3 Bu6nnoreka LJOK
OMOTEXHOJIOTHU https://m.eds00.ru/7f41c292
8 PesepBHoe Bpems 1 bubmorexa LIOK
https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 110 34 0 4
[MPOI'PAMME
11 KJIACC
KoandecTBo yacoB BJICKTPOH]-[I)IQ
Ne HaumenoBanme pa3aesioB u
n/n | Tem mporpamMmmI Beero Kourpoasusie IIpaktuueckne (unpposbie)
padoThI padoThl o0pa3zoBaTejbHbIE
pecypchbl
bubmuoreka LIOK
! IBOMONKOHKAs GHOTIOrHS 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBeHME U pa3BUTHE 9 05 Bubmuorexa LHOK
JKU3HU Ha 3emile ' https://m.edsoo.ru/7f41cc74
3 Opranusmsl U OKpy>Karomas 5 1 bubmmnoreka [IOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa U IKOJIOTHUCCKHE 9 bubmunoreka IIOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
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PesepBHOE Bpems 2

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

34 0 2.5

TPEBOBAHUS ITPOBEPSEMBIE K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kona
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI
NMporpaMMsl CpeaHero 001ero oopa3oBanus

CthopMUpOBaHHOCTh 3HAHMH O MeCT€ W pOJM OWOJNIOTHM B CHUCTEME HAayYyHOTO 3HaHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa U
HAYYHOTO MUPOBO33PEHMS; O BKJIA/IE POCCUICKUX M 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oouonorun; (HyHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKa ISl pElICHHs! )KU3HCHHBIX 3aa4

YMeHHe pacKpbIBaTh CO/EpKAaHUE OHOJIOTHYECKUX TEPMHHOB M TOHSATHH: >KW3HB, KICTKA,
opranu3M; Metabonu3M (0OMEH BEIIECTB U NPEBpallleHUue SHEPTHH ), TOMeocTa3 (CaMOperyJsius),
YpOBHEBass  OpraHM3alMs  JKUBBIX  CHCTEM,  CAMOBOCIIPOHM3BEICHHE  (PEIPOMYKIIHSA),
HACJIEeJCTBEHHOCTh, H3MEHUYMBOCTh, POCT M Pa3BUTHE

YMeHue u3naratb OHOJIOTHYECKUE TeOpUH (KIETOYHAs, XPOMOCOMHAsI, MyTallMOHHAs ), 3aKOHEI (I
Meunnens, T. Moprana, H.W. BaBunoa) u yueHus (0 EHTpaX MHOT00Opa3us U MPOUCXOKACHUS
KynbTypHbIX pacteHuil H.M. BasunoBa), ompenenste rpaHUIbl UX HPUMEHUMOCTH K KHUBBIM
CHUCTEMaM

VYmenne BJIaICTh METOJAaMH HAaYYHOI'O ITIO3HAHHUA B OuoNorun (Ha6J'IIOI[CHI/IC " OIMHCAHHC XUBBIX
CUCTEM, IIPOLECCOB U HBHGHHﬁ; opranusanus U NPOBECACHUEC OHOJIOTHYECKOTO OKCIICPpUMEHTA,
BBIIBUJKCHUE THUIOTE3bI; BbBIABJICHUE 3aBUCUMOCTU MCEXKAY HMCCICAYCMbBIMU BCIMYMHAMU,
00BICHEHNE IMMOJIYUYCHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II>'I, TeOpI/Iﬁ 1 3aKOHOB;
YMCHHE [CIaTh BBIBOJIbI HA OCHOBAHHWHU IMOJTYUYCHHBIX pe3yHBTaTOB)

YMeHHue BBIACNATh CYIIECTBEHHBIC MPH3HAKH BHUPYCOB, KJIETOK IPOKAPHOT M 3IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOUHBIX OPTaHM3MOB; OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U
MPEeBpAICHUS dHEPIHMHM B KIETKE, (POTOCHMHTE3a, MJIACTUYSCKOrO0 W IHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MEi03a, OIJIOJOTBOPEHUS, Pa3MHOKEHUS, WHIUBHUIYAJLHOTO Pa3BUTHS
opranu3ma (OHTOTeHe3)

YMeHHe TNPUMEHATh IOJyYSHHBIE 3HAaHHUA I OOBSCHEHUS OWOJOTMYECKHX MpPOLECCOB M
SIBJICHUH, JUISl IPUHSATHUS TPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM JKU3HM B EIIX 00eCIIeUeHUs
0€30IaCHOCTH CBOEr0 3JI0POBbS M 310POBbS OKPYKAIOUIMX JIIOJCH, COOJIONEHUS HOPM
IPaMOTHOTO TIOBEJICHHS B OKpYXKAIOUIeH NPUPOIHOW cpeae; NMOHMMaHHE HEoOXO0IMMOCTH
UCIIONIb30BaHMS JIOCTH)KEHHH COBPEMEHHOW OHMONOrMM M OMOTEXHOJIOTHH Ui PalOHAIBHOTO
MPUPOIOIOTE30BAHUSI

YMeHue peuiaTte 3JIEMCHTAPHBIC MCHETUYCCKUE 3a/lady Ha MOHO- U ZII/II‘I/IGPI/I}IHOG CKpe€uinBaHue,
CIICIUICHHOE  HACJICJIOBAHUE, COCTAaBISATh CXEMbl MOHOTHOPHIHOTO  CKPEIIMBAHUS IS
npe/ICKa3aHus HaCJeJOBAaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBIMONHSATH JIAO0OpATOPHBIC U MpakTHYecKre paboThl, cOOII0IaTh TpaBmiia pu padore ¢
y4eOHBIM U 1a00paTOpHBIM 000PYIOBaHUEM

YMeHHe KPUTHYECKH OICHWBAaTh HM HWHTEPHPETHPOBATh WH(POPMAIMIO OHOJOTHYECKOTO
CoJIepKaHUs, BKIIFOYAIONIYIO MICEBAOHAYYHbIE 3HAHUS U3 Pa3TUYHbIX UCTOYHUKOB (CMU, HayuHO-
MOMYJISIPHBIE MaTepUANbl);, STHUECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIEAOBaHUN B OHOJIOTHH,
MeEJUIHE, OMOTEXHOJIOTHI
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YMenne co3naBaTth COOCTBEHHBIE TMCHBMEHHBIE M YCTHBIE COOOIIEHHS, 000011as OMOIOrHIEeCKyI0
WHPOPMALIMIO M3 HECKOJIBKUX HCTOYHHUKOB, T'PAaMOTHO HCIIONB30BaTh HMOHSTHHHBIN ammapat
Ouosoruu




11 KJTACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble IpeAMeTHBIE Pe3y/JIbTAThHl 0CBOEHNS OCHOBHOI 00pa3oBaTeLHOM
NMPOrpaMMBbl CpeHero o01ero oopa3oBanus

CdopmupoBaHHOCTh 3HAaHWH O MecTeé W pONM OHOJOTHHM B CHCTEME HAy4YHOrO 3HAHUS
€CTECTBCHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
HayYHOTO MUPOBO33PEHUS; O BKJIAJIC POCCUHCKUX U 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonoruu; HyHKIIMOHATBHOW TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHNS )KU3HSHHBIX 3a71a4

YMeHHe pacKphIBaTh COJEP)KaHUEC OMOJOTHMYECKUX TEPMUHOB W TIOHSATHI: BHI, IOMYJISIIIHS,
reHo(OHM, OBONIONHSA, [BIXKYIIHEe CHIbl  ((aKTOPBI) DSBONIONHH, IMPUCTIOCOOICHHOCTD
OpPraHW3MOB, BHJ000pa30BaHME, OSKOJIOTHMYECKUE (AKTOPhl, 3KOCHUCTEMa, MPOJYICHTHI,
KOHCYMEHTBI, PSYIIEHTHI, IICTIA ITUTAHUsI, IKOJIOTHYECKast MUpaMuia, OHOreoIeHo3, buochepa

YMenue uznaratb OUOJOTHYECKHUE TCOpHH (dBoJoNMOHHAs Teopus Y. JapBuHa, CHHTETHYECKAS
TEOpHUsS DBOJIIONNHK), 3aKOHBI M 3aKOHOMEPHOCTH (3apomeimieBoro cxoactBa K.M. boapa,
YepeZOBaHUs TJIABHBIX HampaBieHnd u myteit sporormu A.H. CeBeproBa, yuenust o 6mocdepe
B.1. Bepnaackoro), onpenensiTh rpaHUlbl UX MTPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BIaseTh METOAAMU HAayYHOI'O MO3HAaHUA B OMojoruu (HaOJIroleHHE U OMHCAHHUE >KHUBBIX
CHCTEM, TIPOLIECCOB W SIBJICHUI; OpraHu3anusi W IMpoBeleHHE OHOIOTHYECKOT0 JKCIECPUMEHTa,
BBIIBW)KCHUE THUIIOTE3bl;, BBIIBICHHE 3aBUCUMOCTH MEXIY HCCICAYEeMbIMU BEJIMYMHAMH,
00BSICHEHHE ITOYYECHHBIX PE3yIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH U 3aKOHOB;
yMEHUE JieNIaTh BBIBO/IBI HA OCHOBAaHHUH TOYUYEHHBIX Pe3yJIbTaTOB)

YMenue BBIACIIATE CYHICCTBCHHBIC IIPU3HAKKU CTPOCHHA 6I/IOJ'IOFI/I‘IGCKI/IX O6’I)GKTOB: BUI0B,
MOMYJISIIUNA, TIPOAYIICHTOB, KOHCYMEHTOB, pEAYIICHTOB, OWOTCOIICHO30B M OSKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACIICICTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOTO  0TOOpa,
BHI000pa30BaHMs, MPHUCIIOCOOJIEHHOCTH OPTaHW3MOB, NEHCTBHUS JKOJIOTHUYECKUX (DaKTOpPOB Ha
OpTaHU3MBbI, IEPEHOCa BEIIECTB U MOTOKA SHEPTHU B IKOCUCTEMaX, aHTPOIIOI'eHHBIX U3MEHEHUH B
IKOCHCTEMaX CBOEH MECTHOCTH, KpPyroBOPOTa BEIIECTB M OHOTCOXMMHYECKHX LHUKIOB B
onocdepe

YMeHne NpUMEHSTh IOMy4YEeHHBbIE 3HAHUSA [ OOBSCHEHUS OHOJOTMYECKHX MPOIECCOB U
SIBJICHUH, JUISl IPUHSATHUS TPAKTUYECKUX PELICHUH B TIOBCEAHEBHOM JKMU3HH B HEISIX 00eCIIeueHUs
0€30MacHOCTH CBOETO 3/I0POBbSI M 3[0POBbS OKPYXKAIOMIMUX JIOJACH, COOMIONCHUS HOPM
IPaMOTHOTO TIOBEJICHHS B OKpYXAIOUIeH NPUPOIHOW cpeae; NMOHMMaHHE HEoOXOIMMOCTH
UCIIONIb30BaHMS IOCTIKEHHI COBPEMEHHOI OMOJIOTHH ISl pallMOHATIBHOTO TIPHPOIOTIONIH30BAHHS

YMeHue pemaTh 3JeMEeHTapHbIe OMOIOTHYECKUE 3a/1a41, COCTABIISITh CXEMBI [IEpEeHOCa BELIECTB U
SHEPTrUH B SKOcUcTeMax (LEMH MUTaHUS)

YMeHue BBINONHATH JIAO0OpAaTOPHbIE U NpakTHYecKue padoThl, coOMI0IaTh NpaBuiia npu padore ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAaHHEM
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YMeHHne KpPUTHUYECKH OLEHHWBATh W HWHTEPIPETHPOBATH WHPOPMAIUIO OHOJOTHYECKOTrO
coJiepKaHus, BKJIIOYAIONIYIO MICeBAOHAYYHBIE 3HAHUS U3 pa3IuHbIX HcTOYHUKOB (CMU, HayuHO-
MOMYJISIPHBIE ~ MaTepuanbl);  paccMaTpuBaTh  MIOOANBHBIE  KOJIOTUYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, JOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIUIO

YMeHue co3naBaTh COOCTBEHHBIC TUCHBMEHHBIC M YCTHBIE COOOIICHHS, 0000111ast OMOIIOTHIECKYIO
“H(POPMAIIUIO W3 HECKOJBKMX HCTOYHHUKOB, TIPAMOTHO HCIOJIb30BaTh MOHATHHHBIN armmapar
onosornu

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kox | IIpoBepsieMblii 3j1eMEHT COJIEPKAHUS

1 buoinorus kak Hayka

1.1

buonorus — Hayka o KMBOH mpupojie. Poias Ononorud B GOPMHUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI
mupa. CrctemMa OHOJIOTHYECKHUX HAYK

1.2

MeToap! MO3HAaHUS )KUBOW MPUPOABI (HAOIIOIEHNE, SKCIIEPUMEHT, OIMCAHNE, H3MEPEHHUE, KIacCUpHUKAIINS,
MOJICTIMPOBAHKE, CTATUCTHYECKAs 00padOTKA JaHHBIX)

2 JKuBbIe cCUCTEMBI U UX Opranuvsanus

2.1 | XKusble cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Owmosiornu. CBoHCTBa OHOCHCTEM M HUX




pasHoobpasue

2.2

YpoBHU  OpraHuM3anud  OMOCHUCTEM:  MOJCKYJISPHO-TCHETUYCCKUH,  KIICTOYHBIA, OPTraHW3MEHHBIMH,
MOMYJIALIMOHHO-BUIOBOU, 9KOCUCTEMHBIH, OnochepHbIi

XHUMHUYECKHUN COCTaB U CTPOCHUEC KIJICTKHN

3.1

3.2

XUMUYECKHI COCTaB KIIETKH. XWMHUYECKUE 3JCMCHTHI: MaKpO3JIEMEHTHI, MHUKPO3JEMEHTh. Boma u
MUHepalbHble BelnecTBa. @OYHKIMM BOABI W MHHEPAIBHBIX BENIECTB B KieTke. [lomnepikanue
OCMOTHYECKOr0 Oajranca

benku. CoctaB u cTpoeHne OeTKOB. AMHHOKHCIOTHI — MOHOMEpPHI OenkoB. HezaMeHWMEBIE M 3aMEHHUMEBIS
aMUHOKHCIIOTEI. AMHHOKUCIOTHBIH COCTaB. YPOBHH CTPYKTYPBl OCJIKOBOH MOJIEKYJbl (TICpBUYHAS,
BTOpUYHAS, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XHMMHYECKUE CBOWcTBa OenkoB. buonormdeckue
(GyHKIIIH OENTKOB.

®epMeHTsl — Ownonornyeckune Katanm3artopbl. CTpoeHuwe (¢epMeHTa: aKTHBHBIM MEHTp, cyOcTparHas
cneruduanoctb. KopepmenTol. Butamunbl. OTinuus pepMEHTOB OT HEOPTaHUYECKHUX KAaTaJIN3aTOPOB

3.3

3.4
3.5
3.6

VYrneBoasl: MoHOcaxapuisl (Iroko3a, pubo3a M Ae30kcupubo03a), aucaxapuisl (caxaposa, JIaKTo3a) U
noJrcaxapuisl (KpaxMal, IIIHKOTEH, LeJioN03a). bruonornueckue GyHKINUU yriaeBOAOB.

Jlumuner:  Tpurmunepuapl,  crepounsl,  Gocomumuael.  ['mnpodwunpHO-THAPOGOOHEIE  CBOKCTBA.
Bbronornueckue GpyHkunu unuaoB. CpaBHEHHE YTIIEBOJOB, OSIIKOB H JIMIHIOB KAK HCTOYHHKOB YHEPTHH

Hyxnennossie kucnotel: JHK u PHK. Hykneotunbl — MOHOMEpPBI HYKJIEHMHOBBIX KHUCIOT. CTpoeHue U
¢ynkuun JHK. Ctpoenne u pynkuun PHK. AT®: ctpoenune u pyHKIum

Hurtonorus — Hayka o kietke. Kierounast reopusi. MeToapl U3YUESHHS KIETOK

Krnetka kak memoctHas xuBas cuctema. OOIIye TPHU3HAKM KIETOK: 3aMKHYyTas HapyXHas MeMmOpaHa,
moutekyibl JJHK kak reHeTHYecKuii anmapar, CucTeMa CHUHTe3a Oeika

3.7

THmbI KJIETOK: dyKaproTHUYeCcKas U pokapuoTuueckas. OcCOOEHHOCTH CTPOSHHS MPOKAPHOTHIECKOM KIICTKH.
Knerounast crenka Oaktepuii. CTpoeHue 3yKapHOTHUECKON kieTku. OCHOBHBIC OTJIHYMS PACTUTCIIHLHOM,
JKUBOTHOM ¥ TPUOHO KIIETKH

3.8

3.9

IloBepxXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKATWKC, WX ¢yHKnun. [lmazmarndeckas
MeMmOpaHa, e€ cBoiictBa 1 (pyrkmmu. [luromnaszma u e€ opraHouabl. OqHOMEMOpPaHHBIE OPTaHOUIBI KIETKH:
sugormtazmaruueckast cetb (OIIC), ammapar ['ombmxw, au3ocombl. 110ayaBTOHOMHBIE OPTraHOWIBI KIIETKU:
MUTOXOHJIPUH, IUIacTUAbL [IpoMcXOoKIeHHe MHUTOXOHIAPUH | IuIacTHA. Bumel riactun. HememOpanHbie
OpraHoufibl KJIETKH: PHOOCOMBI, KIIETOYHBIM [EHTP, PECHUYKH, KTyTUKA. DYHKIMH OpPraHOWIOB KIETKH.
Bxrouenus

Anpo — perynsatopHblii HeHTp KieTku. CTpoeHue sipa: siaepHas 000j04YKa, KapuoIuia3Ma, XpPOMATHH,
SIIPBIILKO. XPOMOCOMBI

3.10

4.1

TpaHCHIOPT BEIIECTB B KIETKE
Kn3HenesTenbHOCTh KIETKH

OOMeH BemiecTB, WIH MeTa0oau3M. AccuMmranusa (TUIacTHUYSCKHH OOMEH) M JUCCHUMUIISITIS
(oHepreTnyecknii OOMEH) — JBE CTOPOHBI €IWHOTO Mpolecca Merabonn3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(DHBIN 1 reTepoTpodHBIA. Posib epMEHTOB B 0OMEHE BEIIIECTB M IMTPEBPAIICHUU SHEPTUHU B KIIETKE

4.2

®orocunre3. CBeroBas W TemHoBas (a3bl QorocunHreza. Peaknmu ¢dorocunTesa. DddekTuBHOCTD
¢dorocunTe3a. 3HaueHne QOTOCHHTE3a Ui JKU3HU Ha 3emJiie. BiusHue ycinoBuil cpeabl Ha (oTocuHTE3 U
CHOCOOBI MTOBBILIEHUS €r0 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocrHTe3. XeMOCHHTE3UPYIONIHE 0aKTepruu. 3HaUCHNE XEMOCHHTE3a IS )KU3HH Ha 3emiie

4.3

OHepreTudecknii oOMeH B KJI€TKe. PaciieruieHue BemIecTB, BBIJICICHHE W aKKyMYJIHPOBAHHWE JHEPTUN B
KJIETKe. JTalbl 3HepreTudyeckoro oomena. I'nuxonus. bpoxenue u ero Buapl. KucnoposnHoe okucieHue, Win
KJIeTOuHOE AbIxaHue. DPPeKTUBHOCTh SHEPTeTHUECKOr0 0OMeHa

4.4

4.5

Peakuun matpuuHoro cuHre3a. leHermueckass wuHpopmamms u JHK. Peanusauus reHeTndeckoit
uHpOpMaIuK B KJeTKe. |'eHeTuuecknii Kox M ero cpoiictBa. TpaHckpumus — MaTpuunblid cuHTe3 PHK.
Tpaucsiius — Ouocunte3 Oenka. Komuposanue aMuHOKHUCIIOT. Posib prubocoM B OHocHHTE3e Oeika

Heknerounsie popmel xkxu3nu — Bupychl. Mctopust otkpeitus Bupycos (/.M. MBanoBckmit). OcobenHoctn
CTPOCHUSI M KH3HEAEATEILHOCTH BHUPYCOB. bakrtepuodaru. BonesHn pacTeHuid, >KHUBOTHBIX M 4YeJOBEKa,
BBI3bIBaEMble BUpycamMu. Bupyc wuMmmyHonmedpuunura uwenoBeka (BUY) — Bo3Oymurens CIIW/a.
[IpodmiakTika pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUN

PasmHuoxeHUE B HHAWBUAYAJIBbHOC Pa3BUTUC OPraHU3MOB

51

Krerounplii 1mwKI, WM KU3HCHHBIH LWk kietkd. MHTepdaza m mmro3. [Iporeccs, mporekaromue B
uHTepdaze. Pernmukanus — peakuust marpudnoro cuateza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINA Habop
— KapuoTuil. JIMIJIONIHBINA U TaIUIOWIHBIA XpOMOCOMHBIC HA0OPhI. XpoMaTH bl [IUTONOIrHYECKHE OCHOBBI




Pa3MHOKEHUS U UHAUBUIYATBLHOTO Pa3BUTHUSL OPTaHU3MOB.
Henenne xnetkm — muto3. Cramuu mmrosa. [Ipormecchl, MPOUCXOMANIAE HAa Pa3HBIX CTaIUSIX MHTO3A.
Bbrnonormueckuii cMBICT MUTO3a

5.2

DopMBI pa3MHOKEHHSI OPTaHU3MOB: OECTION0e U MOI0Boe. BHIBI Gectionoro pa3sMHOKEHHUS: JefIeHUe HaJBOE,
MOYKOBAaHUE OJTHO- U MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHKUE, BEreTaTUBHOE pa3MHOXKeHHUE. VICKyccTBEeHHOE
KJIIOHUPOBAHHUE OPTaHU3MOB, €r0 3HAUCHHUE JJI CEJICKIIUU

5.3

5.4

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECIONOTO.
Meiio3. Crannu Metio3a. [Iporecchl, mpoucxoAsIiue Ha cTaausx Mmeiosa. [loBemenne XxpoMocoM B Metio3e.
Kpoccunrosep. buonornueckuii CMbIC ¥ 3HaUY€HHE Meilo3a

l'ametorenes — mporecc 00pa3oBaHUS TOJIOBBIX KIETOK y XKUBOTHBIX. IloyOBBIE JKeme3bl: CEMEHHUKU U
suyHUKU. (OO0pa3oBaHWE H PAa3BUTHE TMOJIOBBIX KIETOK — TaMeT (CIepMaTo30ui, SUIEKIeTKa) —
cnepmaroreHe3 u ooreHe3. OcoOEHHOCTH CTPOEHUS SIMLEKICTOK M crepMaro3ouaoB. OmIogoTBOpEHHE.
ITaptreHorenes

5.5

WunuBuayaneHoe  pasButhe  (OHTOTEHEe3). OMOpHOHanmbHOEe  pa3BuTue  (dIMOpHOTeHe3).  DTambl
SMOPHOHAJIBHOTO PAa3BUTUSl Y TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHWE, TaCTPYyJSAIHs, OpraHOTeHes.
[MocTaMOproHanbpHOE pa3BUTHE. THUIBI TOCTAIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE, HEMpsAMOe (JMYHHOYHOE).
BrnusiHue cpenpl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.
Poct u passutne pactenuii. OHTOreHe3 BETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaTUH Pa3BUTHUS

HacnencTtBeHHOCTh B M3MEHYHUBOCTD OpraHu3mMoB

6.1

[Mpeamer u 3amaun reHeTrku. Mctopust pa3BUTHs TeHETUKU. Bxiaa poccHiickux u 3apyOeHbIX YUEHBIX B
pasBUTHE TCHETUKH. MeTonpl TEHETUKH (THOPHUAONOTUYECKUH, IUTOr€HETUYECKUil, MOJIEKYJISIpHO-
reHeTndeckuii). OCHOBHBbIE T€HETHYECKHE IMOHATHA. | eHeTHueckas CHMBOJIMKA, HCIONb3yeMas B CXeMax
CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH  HACJIE[IOBaHMSl TNPHU3HAKOB, ycTaHoBleHHble [. Mennenem. MoHoruOpugHoe
CKpelLIrBaHue. 3aKOH eAuHooOpas3us ruOpuaoB mepBoro mnokojeHus. IlpaBwio momuHupoBaHUS. 3aKOH
pacIleIUIeHNs] IPU3HAKOB. I 'nore3a ynucToTsl raMeT. [1oHOe 1 HEMOJIHOE JOMHUHHPOBAHHUE.

JurunbpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHMOTO HACIICAOBaHMsS MPU3HAKOB. L{uToreHeTnyeckne OCHOBBI
JUTHOPUIIHOTO  CKpEIIMBaHMS. AHAIM3UpYMOIIee CKpenuBaHue. lcmonb30BaHue —aHAM3UPYIOMIETO
CKPELIMBaHUS JUIsl ONIPeIeSICHHsI TeHOTHUIIa 0co0U

6.3

6.4

CuensieHHOe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cueIUIGHHOMY HAacJle€JOBAaHHIO T'€HOB.
Hapymenne crenneHus T€HOB B pe3yJIbTaTe KPOCCHHIOBEpa. XpOMOCOMHAasl TEOpPHs HACIEICTBEHHOCTH.
I'eneTHUECKUE KapThI.

I'eneTtuka nosa. XpoMOCOMHOE OIIpENENIEHUE 110J1a. AyTOCOMBI U IIOJIOBbIE XpPOMOCOMBI. ['OoMoramerHsie u
reTeporaMeTHble opraHusMsl. HacienoBanue Npu3HaKkoB, CLHEIUIEHHBIX C MTOJIOM

W3MeHunBoCcTh. BuAbsl H3MEHUMBOCTH: HEHACIEACTBEHHAs W HacleACTBeHHasd. Ponb cpenpl B
HEHACJIECTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKAa MOAW(HUKAIMOHHOM M3MEHYMBOCTH. BapualroHHBIH
psa U BapuaioHnHas kpuBas. Hopma peakiuu nprsHaka. KonnuecTBeHHbIE 1 KaueCTBEHHBIE MTPU3HAKU U X
HopMa peakuuu. CBoiicTBa MOIM(UKAIMOHHOW H3MEHUYMBOCTH

6.5

HacnencrBeHHasi, MiH reHOTHIIMYECKAs!, U3MEHUYNBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTh. Melo03 U MOJI0BOI
MpOIECC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHas W3MEHYHBOCTh. Kitaccudukarus
MyTallMii: TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa M pUYWHBI MyTanuid. MyrarenHble (hakTopbl. 3aKoH
TOMOJIOTHYECKUX PAJIOB B HacyencTBeHHOM n3menunBoctd H.M. BaBuiiosa

6.6

I'enetnka yemoBeka. Kapwotum demoBeka. OCHOBHBIE METOJIBI TEHETHKH YEIOBEKA: TCHEATOTHUCCKHA,
ONM3HEIOBBIA, ITUTOTCHETHYCCKUH, OMOXUMHUYECKHH, MOJEKYIIpHO-TeHeTHIecKuid. CoBpeMEHHOE
omnpeJieJieHue T'€HOTHUIA: MOJHONCHOMHOE CEKBEHHUPOBAHUE, M€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[M1[P-ananu3a. HacnencrBenHbie 3a0o0jieBaHUs YejiOBEKAa: TeHHbIC 00JI€3HH, OOJIC3HHW C HACJEICTBEHHOMU
MIPEAPACIIONIOKEHHOCTRIO, XPOMOCOMHBIE 00je3Hn. CoMaTHYeCKHe M TeHepaTUBHBIC MyTaruu. [IpuHITATIEI
3I0pOBOTO 00pa3a JXKW3HU, IUATHOCTHKH, MPO(MWIAKTHKH W JICYCHHS TCHETUYeCKHX Ooyie3Hed. Memuko-
TEHETUYECKOE KOHCYJIbTUPOBAHME. 3HAUCHUE MEAUIMHCKON TE€HETUKH B MPEAOTBPAILICHUM U JICUCHUU
TeHETHYECKUX 3a00JIeBaHHUH YeIOBEKa

7.1

Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

CenmekIimsl Kak Hayka M TIPOIECC. 3apOKIEHWE CENEeKIMU W jaoMectukamusa. Ydenune H.M. BaswmiioBa o
HEHTPax MPOUCXOXKIACHUS U MHOT000pa3usi KyJIbTypHBIX pacTeHWid. LIeHTpbl MPOUCXOMXKICHUS JTOMAITHUX
>KUBOTHBIX. CopT, mopoAa, HITaMmM

7.2

CoBpeMEHHBIE METOABI CeJICKIMH. MacCOBBIH W HWHIWBUAYAIHHBIM OTOOPHI B CEIICKIIMH PACTCHHH U
KUBOTHBIX. OIIGHKAa DJKCTephepa. bBIM3KOPONCTBEHHOE CKpENIMBaHWEe — WHOpuAWHT. YwucTtas ITUHWSL.
CkpemBanne YWCTBHIX JUHUH. ['ereposuc, wnm rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE —




ayropunuar. OrmanéHHas ruOpuamsauusi u e€ ycrmexu. VICKyCCTBEHHBI MyTareHe3 M IOJy4eHHE
HOJIUIIIIONA0B. JIOCTHKEHUS CEJIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buoTexHoIOrUs Kak 0Tpaciib IPOU3BOACTBA. [ eHHast HHXKeHepus. DTanbl co3aanus pekomounanTaoi JJHK u
TpaHCTEHHBIX opraHm3MoB. Kierounas wmxeHepus. Kierodnble KyJabTypbl. MHUKpPOKIOHAIBHOE
pasMHOXeHue pacteHuil. KioHupoBaHHe BBICOKOMPOAYKTHBHBIX CEIBCKOXO3SHCTBEHHBIX OpPraHU3MOB.
DKkoJioruueckue u aruueckue npodiemsl. MO — reHeTruecku MoIUGUITMPOBAHHBIEC OPraHU3MBI

11 KJTACC

Kona
1

1.1

ITpoBepsieMblii 3J1eMEHT CO/IePsKAHUSA
OBOJTIOIIMOHHAST OMOJIOTHS

DBOJTIONIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuueTeNnbCcTBA  3BONIONMH.  [laJICOHTONIOTUYECKUE:  MOCIEAOBATSIILHOCTh — TMOSIBIICHUS  BHJIOB B
MAJICOHTOIOTMUECKON JICTOMUCH, MTEepPeXoqHbIe (hOpMbI. broreorpaduueckue: CXOACTBO U pa3induue GayH U
(bI0op MaTEpUKOB M OCTPOBOB. OMOPHOJIOTHYECKHE: CXOACTBA M PA3IHYAS AMOPHOHOB Pa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC, PYJHUMEHTApHBIC OPraHbl,
aTaBU3MBblI. MOHCKYHHPHO'6I/IOXI/IMI/I‘ICCKI/IC: CXO0ACTBO MCXAaHHU3MOB HAaACJICACTBECHHOCTH MW OCHOBHBIX
MeTaboNInYecKuX MyTel y BceX OpraHu3MOB

1.2

1.3

1.4

1.5

2.1

OomroronHas Teopus Y. [lapBuna. IIpennocbulk BO3HUKHOBEHHS JapBUHU3MA. J[BHXKYIIHE CHIIBI
3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE IIPH OrPaHMYCHHOCTH PECYpPCOB,
Heomnpeaen¢HAas N3MEHIHBOCTh, 00pH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunretnueckas teopus sBomonnu (CTD) u ocHOBHBIE €€ monmoxkeHust. Mukpoasosrorus. [lomymsmus kak
€AUHNIIAa B1Ja U 59BOJOITNHN

JBwkymiie cuibl (GakTopbl) SBOJIONHMK BHIOB B MpHpoje. MyTalMOHHBIA mpolecc U KOMOWHATHBHAS
W3MEHYUBOCTH. [lonmynsnmoHHbIe BONHBI U Apeiid reHos. M3omsums n murpanus. EctecTBeHHBIH 0TOOp —
HarpasJsomui Gaktop 3Bomonuy. @OpMBI €CTECTBEHHOTO 0TOOpA.

[Tprucnoco6yIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bostouud. IIpumepsl mpucnocoOsieHuid y OpraHu3MOB.
ApoMopdo3bl U UIU0ATANI TAIINH.

Bun u Bumoo6pasoBanue. Kpurepum Buma. OcHoBHbBIE (OpMBI BHI000pa3oBaHUs: reorpagpuyueckoe,
9KOJIOTHYECKOE

MakposBomoniusi. Popmbl  3BONIOLMH:  (PUIETHYECKAs, AWBEPreHTHas, KOHBEPI€HTHas, NapaJuleibHasl.
Heob6paTumocTs 3Bomonnu

Bo3HHMKHOBEHUE M pa3BUTHE JKU3HU Ha 3emiie

JloHay4uHBIE NpENCTaBICHNS O 3apOXKACHUM XKU3HU. HaydHble rHNOTE3bl BO3HUKHOBEHUS KU3HU Ha 3eMile:
abuoreHe3 ¥ MaHCIEPMHA. XUMHUYECKas SBOJIONMS. DKCIEPHUMEHTAJIbHOE IOATBEPKICHNE XUMHYECKOM
sBomonK. HavanbHble aTambl Ononornveckoi spomonuu. ['umotesa PHK-mupa. [lepBble kileTkn u MX
sBosronusl. @opMHUPOBaHUE OCHOBHBIX IPYIIII )KUBBIX OPraHU3MOB

2.2

2.3

2.4

PazButne xm3HM Ha 3emiie mo dpaMm u nepuomaMm. Karapxei. Apxeickas W MPOTEPO30ICKas dPEHL.
[laneozoiickass 3pa W €€ TmepuoAbl: KEeMOpPUICKWH, OpPIOBUKCKHH, CHIypUHCKWH, JIEBOHCKUH,
KaMEHHOYT OJIbHBIN, TepMCKUNA. Me3030McKast 3pa U €€ epuo/ibl: TPUACOBBIM, FOPCKHI, MEJIOBOM.
Kaiino3olickass spa W €€ INepuonbl: NAJICOrCHOBBIN, HEOI€HOBBIN, AHTPONOIEHOBBIM. XapakTEpUCTHKA
KJIMMaTa U Te0JIOTHYECKUX mporieccoB. OCHOBHBIE ATAIlbl SBOJIIOLMK PACTUTENBHOTO M >KMBOTHOI'O MUpA.
Apomopdo3bl y pacTeHHH 1 )KUBOTHBIX. [losiBIeHHE, pacliBET U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB

Cucrema OpPraHMYECKOT0 MHpa KakK OTpakeHue »dBoMoluU. OCHOBHBIE CHUCTEMATHUYECKUE TPYIIIbI
OPraHu3MOB

OBomronus 4enoBeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue NmpeacTaBIeHHH O NMPOMCXOXKICHUH YeNIOBEKa.
Metonbl m3yudeHus: aHtpornioreHe3a. CXOjcTBa M pa3iWyus 4YeJOBEKa M JKUBOTHBIX. CuUcTeMaTtmyeckoe
MOJIOKECHUE YETIOBEKA.

Hewxkyme cuibl (pakropsl) anTtponoreneza. HaciencTBeHHass M3MEHYMBOCTb M €CTECTBEHHBIM OTOOP.
OOuiecTBeHHBI 00pa3 KHU3HU, H3TOTOBIICHHE OPYAUN TPY/a, MBIIIICHUE, PeUb

2.5

OCHOBHBIE CTaAWA W BETBH DJBOJIONMM YEJIIOBEKA: AaBCTPAIIONMUTEKH, YenoBek ymenbld, YemoBek
npsaMoxoasanui, YemoBek HeaHaepTanbckuil, YenoBek pazyMHbIi. HaxolKku UCKOMA€MbIX OCTaHKOB, BpeMs
CYIIIECTBOBAHUs, 00JIACTh pACIIPOCTpaHEeHHSI, 00BEM FOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYTIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJNBIIME pachl: eBpollcouaHas (€BpasHWiicKas), HErpo-aBCTPaJOWAHAS
(axBaTopHanbHAast), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHcKast). YepThl MPUCTIOCOOICHHOCTH MPeCTaBUTENEH
YeJIOBEYECKUX pac K YCIOBHUSM cyliecTBOBaHuUsA. EAMHCTBO uenoBeueckux pac. Kpuruka pacusma

Opranu3Msbl U OKpy’Karomias cpejia




3.1

OKoNIorvsl Kak HaykKa. 3aaud M pasfenbl dKOJOTMU. MEeTOoAsl SKOJOTMYECKUX HCCIICIOBAaHUM.
Dxojnorugeckoe MupoBo33peHue. Cpeapl OOMTaHNS OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YIIIHAS, TIOYBCHHAS,
BHYTPHOPTaHU3MEHHAas

3.2

3.3

Oxonornueckne (akTopel. Kmaccudukanus SKoIOrHYecKuXx (aKTOpPOB: aOMOTHYECKHE, OMOTHYCCKHE H
aHTPONOTeHHEIC. JleficTBHE 3KOJOrHYeCKUX (PAaKTOPOB HA OPraHU3MBI

Abuotndeckre (hakTOpbI: CBET, TEMIIEpaTypa, BIaxHocTh. PotonepuonusM. lIpucnocobnenns opraHn3MoB
K JICHCTBHIO a0MOTUYECKHUX (PakTOpPOB. bruosiornyeckre puTMel

3.4

3.5

Buotnyeckue dakropsl. Buabl 6noTnvuecknx B3aMMOIEHCTBUN: KOHKYPEHIHs, XUIIHUYECTBO, TAPa3UTU3M,
MYTyalu3M, KOMMEHCAIU3M (HaXJeOHHMYECTBO, KBAPTHPAHTCTBO), aMEHCAIM3M, HEWUTpanu3M. 3HaUYeHHUE
OMOTHYECKHX B3aMMOJICHCTBUIL IS CYIIECTBOBAHMUS OPIaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

OKOJIOTHYECKHE XapaKTepUCTHKH nomymsiuud. OCHOBHbIE TIOKa3aTeNd MHOMYJUIIMHMU: YHCICHHOCTH,

TUIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTparws. JMHaMHKa YHCICHHOCTH TOIMYJIAIUN H e€
perynsnus

COO6III€CTB3 1 5KOJIOTHYCCKHUE CUCTEMbI

Coo0miectBo oprann3mMoB — OnorieHo3. CTpyKTypsl OHOIIEHO3a: BUOBAast, IPOCTPAHCTBEHHAs, Tpodraeckas
(nuimesas). Bunbl-noMmunanTel. CBsi3U B OMOIICHO3E

4.2

DKOJIOTHYECKUE CUCTeMBI (3kocucTembl). [loHsTHE 00 3KOocucTeMe M OuoreorneHo3e. DyHKIMOHATILHBIC
KOMITOHEHTBI 3KOCUCTEMBI: MTPOAYLEHTHl, KOHCYMEHTHI, peAyLeHThl. KpyroBopoT BellecTB U MOTOK dHEPTUU
B odkocucteme. Tpoduueckne (mumieBble) ypoBHH 53KocucTembl. [lumieBple menmu u cetn. OCHOBHBIE
MOKAa3aTeNnd dKOCUCTEMBI: OMoMacca, MPOAYKIHs. DKOJIOTHYEeCKHE MHPaMUIBL: MPOAYKIUH, YHCICHHOCTH,
oromaccel. CBOHCTBA KOCUCTEM: YCTOHUHMBOCTB, CaMOperysiius, passurue. Cykieccust

4.3

[IpupoHbIe 3KOCUCTEMBI. IKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOTO MM IIUPOKOIMCTBEHHOTO JIeca.
AHTpPOTIOTEHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI. bHOIOrHYecKkoe W XO3SHCTBEHHOE
3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak ¢akTop ycToiHumBOoCTH 3KocucTeM. CoxpaHeHHe OMOJIOrHMYECKOro pasHOOOpa3us Ha
3emiie

4.4

4.5

VYuenne B.U. Bepuasckoro o 6uochepe. ['panuiisl, coctaB u cTpykrypa ouocdepsl. JKuBoe BeliecTso u ero
¢ynkuun. OcobenHocTr 6nocdeps! Kak ra00anbHOM sKocucTeMbl. JnHaMudeckoe paBHOBecHe W oOpaTHast
cBs3b B Omoctepe. KpyroBopoTsl BemiecTB ¥ OMOr€OXMMHUYECKHE IHKIBI AJIEMEHTOB (yriiepona, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIC OMOMBI CYIITH

YenopeuecTBO B Onochepe 3emiiu. AHTPOIIOTeHHbIC W3MeHeHus1 B Onocdepe. [1100anbHbIe PKOJIOTHYECKHE
npoOJIeMBI.

OcHOBa PAIMOHANBLHOTO YIPABJICHHUS TPUPOTHBIMH PECypcaMH U WX UCMOIb30BaHUE. JOCTHIKEHUS
OMOJIOTHH U OXpaHa IPUPOIBI
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