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INOACHUTEJIbBHASA 3AIIMCKA

[lpu pazpaboTke mnporpamMMbl MO OHOJOTUM TEOPETHUECKYI0 OCHOBY JJIst
OmnpeNeNeH sl MOAX0J0B K (POPMUPOBAHUIO COJIEpkKaHUS YydeOHOro mpeaMera
«buonorus»  cocraBwiIM: KOHuentyampHble mosnoxkenus DPIOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIEJIe, Ccojep)KaHusi, pe3yJbTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOXKEHUS 00 0O0IIUX IENsIX U
NPUHIINIAX, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHETrO
obmiero oOpazoBanus B Poccuiickoit ®emepanuu, a TakKe IMOJOXKEHUS O
cneruduke OMOJIOTUH, €€ 3HAUCHUU B MO3HAHUU >KUBOUW MPUPOJBI U 00ecreueHUH
CYIIECTBOBaHUS ueloBeYecKoro obOmiectBa. CorjlacHO Ha3BaHHBIM IOJIOXKEHUSIM,
ompeieNIeHbl OCHOBHBIC (DYHKIIMU MTPOTPAMMBI 10 OMOJIOTUN U €€ CTPYKTypa.

[lporpamma 1o Ouonoruu na€T MpPEACTaBICHUE O MLesIX, 00 oOuei
CTpareru OOYy4YeHHs, BOCIUTAHUS U pPa3BUTUS OOYUaAIOIIMXCS CPEICTBAMHU
yuebHoro mpeaMera «buosorus», omnpenenser 00s3aTenbHOE  TPEAMETHOE
coZiepKaHUE, €ro CTPYKTypy, paclupelesieHue I0 pa3denaM U TeMmawm,
PEKOMEHIYEeMYIO TMOCJEI0BATEIbHOCTh M3YyUEHHs] Y4EOHOTO Marepuayia ¢ y4€ToM
MEXIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKM 0Opa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00YyUYaronuxcs.

B mporpaMmme mno OuHONOTMM TakKe YUUTBHIBAIOTCS TpeOOBaHMS K
IUIAHUPYEMBbIM JIMYHOCTHBIM, METalpPeAMETHBIM U TPEAMETHBIM pPe3ysbTaraM
oOyueHus B  (OPMUPOBAHMU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEILHOMN
JeATeIbHOCTH/y4eOHbIX JEHCTBHM OOYYaroIIuXCsl MO OCBOCHHMIO COJICp)KaHMS
OMOJIOTUYECKOT0 00pa3oBaHuUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbI YPOBEHb) peann30oBaH
INPUHIUIT TPEEMCTBEHHOCTHM B U3YUYEHMM OHWOJIOTHH, Ojarojaps 4yeMmy B HeEi
MIPOCMATPUBAETCS  HAMPABJICHHOCTh HAa pAa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAyYHOTO MUPOBO33pEHUS, [IEHHOCTHBIX
OPHUCHTALUN JIMYHOCTH, YKOJOTUYECKOTO MBIIIJICHUS, TIPEACTABICHUN O 370pPOBOM
oOpaze XM3HUM M OepexHbIM OTHOUIEHHMEM K OKpYXalolled NpUpOAHOUN cpene.
[loaTomMy Hapsay ¢ HM3ydEeHHEM OOIEOHMOJIOTHYECKUX TEOPHH, a TakKe 3HAHUU O
CTPOCHHUHU JKMBBIX CHUCTEM Pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MpoOTrpaMMe MO OWUOJOTUU YJEJICHO BHHUMAaHHUE HMCIOJIb30BaHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEJHEBHOM KWU3HM JJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHuCle: TPOQPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUI 4YelOBEeKa, MEIUKO-
TCHETHYECKOTO KOHCYJIETUPOBAHMS, 000CHOBaHUS 9KOJIOTHYECKHU
11e71€CO00pa3HOTO TOBEACHUS B OKPYJKAIOIIEH NPUPOJHON cpene, aHaim3a
BIIUSIHUSL XO3SIUCTBEHHOMW JICSTEIBHOCTH YEJOBEKA HA COCTOSIHUE TMPHUPOJHBIX H
UCKYCCTBEHHBIX DKOCUCTEM. YCHJICHHE BHUMaHUS K MPUKIATHOW HAMPaBJICHHOCTU
y4debHoro mpenmera «buomorus» MpOAUKTOBAHO HEOOXOJAMMOCTBIO OOecIeyYeHUs



YCJIOBHUM Ui PEIICHUS] OJHOM W3 aKTyalbHBIX 3a/1ad IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusi, KoOTopas mpennoyiaraeT (GopMupoBaHHe y  OOyYarOUIUXCS
CIIOCOOHOCTH  aanTHUPOBAThCS K HW3MEHEHHMSAM JIMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MUpa.

buonoruss Ha ypoBHe cpemHero oOIIero 0o0pa3oBaHMS 3aHUMAET BAXKHOE
Mecto. OHa oOecneumBaeT (QopMUpOBaHHE Yy OOYYArOUIUXCS MPEICTABICHUN O
HAYYHOW KapTHUHE MHUpa, pacuiupsieT U 0000IIaeT 3HaHUA O KUBOW Mpupone, eé
OTJIMYUTENILHBIX TPU3HAKAX — YPOBHEBOM OpraHU3alldd U DSBOJIIOIMU, CO3AAET
yCIOBHSI  JJIsi:  TIO3HAHUSI  3aKOHOB  JKMBOM  mpupojabl, GOpPMUPOBAHUS
(yHKIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3J0pOBOTO M Oe3omacHoro obOpasza
KU3HHU, SKOJIOTMYECKOTO MBIILIEHUS, [IEHHOCTHOTO OTHOUIEHUS K YKUBOW MPUPOJIE
U YEJIOBEKY.

bonpiioe 3HaueHre OUOIOTHS UMEET TakXKe JJI PEIICHUs] BOCIIUTATEIBHBIX U
pa3BHUBAIOIIUX  3aJa4  CpeaHero  olOmiero  oOpa3oBaHMs,  COLMAIM3AlAN
obOyuaromuxcsi. M3yuenue Ouosioruu obecrneyrBaeT yCiaoBUs Ay (POpPMUPOBAHUS
UHTEJUIEKTYaNIbHBIX, ~ KOMMYHUKAallMOHHBIX W  HMH(OpPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOM KYyJIbTYphl, CHOCOOCTBYET MHTErpaldyd OMOJIOTMYECKUX 3HAHUM C
NPEICTABICHUSIMU U3 JPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHBIC MMOJIOXKEHUS O TpPEIHA3HAUYCHUH Y4eOHOro mpeaMera
«buonorus» COCTaBWIM OCHOBY Ui ONpENeNieHus TMOJIXOJO0B K OTOOpy H
CTPYKTYpPUPOBAHHIO €r0 COJIEpXKaHUs, MPEACTABICHHOTO B MporpaMMe IO
OuoJIoTHN.

Ot10op conepxxkanust ydyeOHOTOo mnpeamera «buosiorusi» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3UIMUU KyJIbTYypOCOOOpPAa3HOTO TOJX0/Ja, B COOTBETCTBUH C
KOTOPBIM O00ydaromiuecs: JOJDKHBI OCBOUTH 3HAHHWS U yMEHHUS, 3HAUUMBbIE IS
dbopMupoBaHus OOIIEH KyJbTYyphbl, ONPEAEISIIONME aJeKBaTHOE TOBEJACHHE
YyeJoBeKa B OKPYXKaIOIIEeW MPUPOIHON cpelie, BOCTpeOOBaHHBIE B TMOBCEIHEBHOM
KU3HA U TPaKTUUEecKoil nestensHOoCcTH. Oco00e MecTO B ATOW CHCTeME 3HaHHMA
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPHIE CIIy>KaT OCHOBOMU Jyisi (hOPMUPOBAHUS
IIPEACTABJICHUA O COBPEMEHHOM E€CTECTBEHHO-HAy4YHOW KapTUHE MHUpa U
IEHHOCTHBIX ~ OpPHUEHTAlUsX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHM3allH
OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COJIEpkKaHUs ydyeOHOro maTepuaja B IpPOrpaMme [0
OMOJIOTUM OCYUIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHHUsS] 3HaHUU 00
OTJIMYUTENILHBIX OCOOCHHOCTSAX JKUBOUW MPHUPOJIBI, 0O €€ YPOBHEBOUW OpraHU3alliu U
HBOJIOIMH. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BbIICJICHBI CIIEAYIONINE COJeprKareibHble JUHUM: «buonorus kak Hayka. MeToJbl
Hay4yHOro mno3HaHus», «Kierka kak OuoJsiornyeckas cuctemay, «OpraHusm Kak



Ouosornyeckas cucreMa», «CuctemMa W MHOTOOOpa3ue OPTraHUYECKOTO MHUPay,
«IBOJIIOLMS KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Ienr w3yuenust ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypoOBHE —
OBJaJIcHHE  OOYyYalIIMMHUCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIHOHAIBHOMN
OpraHu3allid JKMBBIX CHUCTEM pa3HOrO0 paHra W MNPUOOPETeHHE YMEHHH
UCIOJIb30BaTh 3TH 3HAHMS MJII TPAMOTHBIX JEWUCTBUN B OTHOIIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS PA3JIMYHBIX KUZHEHHBIX MPOOIEM.

JlocTkeHue 1enu u3ydeHus: yueOHoro mpenmera «buosorus» Ha 6a30BOM
ypOBHE 00€CTeunBaeTCs PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOEHUE OOYYalONIMMUCS CUCTEMbl 3HAHUA O OHOJOTUYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBUiaX, CIy>KalluX OCHOBOMH
st GOPMUPOBAHUS TPEACTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METOJaX HAy4YHOTO TO3HAHUS, CTPOCHUU, MHOTOOOpa3HH M OCOOCHHOCTSAX JKUBBIX
CUCTEM pPa3HOTO yPOBHS OPraHM3AIMH, BBIIAIOIMIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHUE y OOy4YarOlIUXCS [O3HABATENbHBIX, HHTEJUIEKTYaJbHbIX H
TBOPYECKUX CIIOCOOHOCTEM B Mpoliecce aHalu3a JaHHbIX O MyTSAX pPa3BUTHA B
OMOJIOTUM HAyYHBIX B3IJISIOB, HUIEH M TOAXOJOB K M3YUECHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHU3AINY;

CTaHOBJICHWE Yy oOyyarolmuxcsi oO0mel KyJbTyphl, (YHKIMOHAJIbHOU
IPaMOTHOCTHU, Pa3BUTUE YMEHUN OOBACHITH U OLIEHUBATDH SIBJICHUSI OKPY>KAIOIIETO
MUpa >KMBOW TPHUPOILI HAa OCHOBAaHWMM 3HAHWW U OIBITA, TOJYYEHHBIX TIPH
U3YUYECHUH OHMOJIOTHH;

dbopMupoBaHue y OOydYarOIIMXCS YMEHUM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESATEIbHOCTH YENOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUSI YEIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO0 OTHOIIEHUSI K HEH, COOIOICHUS dTUYECKUX
HOPM IPU MPOBEJICHUNA OHMOJIOTHUECKUX HCCIIEI0BAHMIA;

OCO3HAaHUE UEHHOCTU OMOJOTUYECKUX 3HAHUM [JI1 TOBBILICHUS YPOBHS
AKOJIOTUYECKON KYJBTYPHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMEHEHHe TPUOOPETEHHBIX 3HAHUNW M YMEHUU B IOBCEIHEBHOM KU3HU JISI
OLICHKH TOCIIEACTBUN CBOEH JIESITEIIbHOCTH MO OTHOIICHUIO K OKPYKaroLIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00JeBaHUI.

B cucreme cpennero oOmiero oOpa3zoBanusi «buonorusi», u3ydaemass Ha
0a30BOM ypOBHE, SBJSIETCS 00A3aTENbHBIM YUYE€OHBIM NPEIMETOM, BXOJISAIINM B
COCTaB MpeaMeTHON 001acTu «EcTecTBeHHO-HAayYHbIE MPEAMEThD».



JInst u3yueHus 6uosioru Ha 6a30BOM yPOBHE CpeHEro 00IIero oOpa3oBaHus
oTBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hexeno), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJIOTUM C OOIIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamu, (uimocodueil, ITUKON, ICTETUKOU U MPaBOM.
Poms Ouonoruu B (QOpMHUpPOBAaHUU COBPEMEHHOW HAaydyHOM KapTUHBI MHUpA.
Cucrema OGMOJIOTHUECKUX HAYK.

Mertobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOMIOIEHNHE, SKCIICPUMEHT, OTHCAaHUE,
u3MepeHue, Kkiaccupukanus, MOJCTUPOBaHWE, CTaTUCTHUYEcKas o0paboTka
JaHHBIX).

JdemoHcTpaumu:

[Hoptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, [x. Yorcon u ®@. Kpuxk.

Tabmmier 1 cxembl: «MeTo bl TIO3HAHUS KUBOW TIPUPOIBI».

JlaGopaTopHble 1 MpaKTH4YeCKHEe PadoThI:

[Mpaktnueckass pabora Ne 1. «Mcnosb3oBaHWe pa3IUYHBIX METOJOB IMpHU
U3y4YeHUU OHOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U X OPTraHU3ALMA.

Kusbie cucteMbl (OMOCUCTEMBI) Kak MpeIMeT u3ydeHus Ouonoruu. OTaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBL.

CpoiicTBa OMOCHCTEM M UX pa3sHOOOpaszue. YPOBHU OPTraHU3AIMUA OMOCUCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIA, TKAHEBbIM, OPTAHU3MEHHBIN, MOMYJALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTUYECKUI), OUOChEPHBI.

JdemoHncTpaumu:

Tabmuipl U cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpPTaHU3AIUU
YKUBOU MIPUPOIBD».

O6opynoBanue: moaens MoJiekybl JTHK.

Tema 3. XumMu4ecKkHil COCTAB M CTPOEHME KJIETKH.

XWUMUYECKUN COCTaB KJIETKU. XUMMUYECKUE DJJIIEMEHTBL: MaKpOJJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpasibHbIE BELIECTBA.

OyHKIMA BOJBl W MHUHEpAIbHBIX BemlecTB B KkieTke. lloanep:kanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMHUHOKHUCIOTHI — MOHOMEPBI OEJIKOB.
He3ameHnMble M 3aMEHHMBIE aMHHOKHUCIOTHL. AMHHOKHUCIIOTHBI COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MOJIeKyJbl (TepBUYHAs, BTOpHYHAsA, TpETHUYHAsA U
YeTBEPTUUHASL CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buosornueckue
GyHKIMHM GENKOB.



depmeHThl — Ouojormueckue Katanmzaropel. CtpoeHue  (QepmeHTa:
aKTUBHBIA 1EHTp, cyOcTpatHas crneuupudHocTth. Kodepmentsl. Buramwussl
Otnuuus HepMEHTOB OT HEOPTAHMUECKHUX KaTaau3aToOpOB.

VYrneBoael:  MoOHOcaxapuibel  (DJIOKO3a, pubo3a MW A€30KCHpu003a),
nucaxapuabl  (caxaposa, JaKTo3a) W MOJMcaxapulbl (Kpaxmal, TJIMKOTEH,
HEeJUTI0103a). bruonornueckue QyHKIMUA yTIIIEBOJOB.

Jlunuaer:  Tpurmuepuabl,  pochomunuasl, crepouabl. [ 'uapoduibHO-
runpodoOHbie  cBolicTBa. buonorumueckue QyHkiuu gunuaoB.  CpaBHEHHE
YTJIEBOJ0B, OCIKOB U JIUMHUJIOB KaK UCTOYHUKOB YHEPTHUH.

HyxnennoBeie kucmotel: JIHK w PHK. Hykmeotuaer — MOHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenne u ¢yukuuu JHK. Crpoenne u ¢ynkiuu PHK.
Buaer PHK. AT®: crpoenue u GpyHKIUU.

[urosorust — Hayka o kieTke. KierouHast Teopusi — npumep B3auMOJAEHCTBUS
ujeil u GakToB B HAYYHOM MO3HAHWUU. MeTObl N3YUYEHUS KIETKH.

Knerka kak uenoctHas kuBas cucrema. OOnMe NPU3HAKU —KIETOK:
3aMKHyTas HapyxHas meMOpana, mosekynbl JIHK kak renernueckuil ammapar,
cucTema cuHTe3a Oenka.

Tunel KIETOK: dJyKapuoTHyeckas U mpokapuoTudeckas. OcoOeHHOCTH
CTpPOCHUS TPOKapuOTHYeCKOM KieTku. Kierounas crenka Oakrepuit. CTpoeHHe
AYKaApUOTUYECKOW KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHON, >XUBOTHOU H
TpUOHOM KIIETKH.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKA, TVIMKOKAIMKC, MX
¢bynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa u pyHkiuu. [luTommasma u eé
opranounpl. OnHomemOpanHbie opraHouabl kieTku: OIIC, ammapar I'ombmxw,
m30coMbl.  [l0JlyaBTOHOMHBIE OPraHOWIbl KJIETKU: MUTOXOHAPUH, ILUIACTUIBL
[lpoucxoxaenue MUTOXOHIApUM U 1acTuA. Bunbl mnactua. HememOpaHHbIe
OpraHou/ibl KJIETKU: PpHOOCOMBI, KIETOUYHBIA UEHTP, LEHTPUOJHU, PECHUUYKH,
KryTUKUA. DyHKIMKU OpraHouI0B KIETKU. Britouenus.

Anpo — perynsaTopHbid 1eHTp KkieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapHOIUIa3Ma, XPOMAaTHH, SIAPBILKO. XPOMOCOMBI.

TpaHCHOpPT BELIECTB B KIIETKE.

JdemoncTpaumu:

[loptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilierinen, P. Bupxos, JIxk.
Yorcon, ®©. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMHYECKHX  DJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B )KUBOU MPUPOILY.

Tabmuupl u cxeMmbl: «llepuoguueckass TabiMIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbD, «bruocunres Oenka», «CTpoeHue MOJIEKYJIbl OenKay,
«Ctpoenue depmenra», «HykneuHoswie kucnotsl. JITHK», «CtpoeHne MomexyIbi



AT®», «CTpoeHne >yKapuOTUYECKOW KIETKW», «CTpOEHHE MKUBOTHOW KIIETKWY,
«CTpoeHue pacTUTeNnpbHOU KiIeTKu», «CTpOoeHHE MPOKAPUOTHUUYECKOU KIIETKWY,
«CTpoeHnue sifipa KIETKu», «YTIeBOIb, «JIunumasn.

OOGopynoBaHue: CBETOBOW MHUKPOCKOI, O0OOpyJlOBaHHME Uil MPOBEICHUS
HAOJIIOJICHNH, UM3MEpPEHUH, HSKCIEPUMEHTOB, MUKPOIPENnaparbl pPacTUTEIbHbBIX,
KUBOTHBIX M OaKTEpHAJIbHBIX KJIETOK.

JlaGopaTopHble 1 MpaKkTUYeCKHe PadoThI:

JlaGoparopuass pabota Ne 1. «IIByueHue KaTalIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuia3bl WK KaTallasbl)y.

JlaboparopHass pabota Ne 2. «lByueHue CTpOEHUS KIETOK pPacCTEHUH,
KUBOTHBIX M OaKkTepuil MoJ MHKPOCKOTIOM Ha TFOTOBBIX MHKpPOIpEnaparax M HuX
OTIMCAHUEY.

Tema 4. /KuzHeaesiTeJJIbHOCTh KJIETKH.

OOmMeH BelecTB, Wi MeTaboIu3M. AccUMUIISILUS (TJIACTUYECKUA OOMEH) U
JUCCUMWIISAIMS  (SHEepreTudeckuid oOMEH) — JB€ CTOPOHBI E€IMHOrO TMpoliecca
Merabonn3ma. Poib 3aKOHOB COXpaHEHMsI BELIECTB M SHEPrUM B MOHUMAaHHUU
MeTabosm3Ma.

Tunsl o6MeHa BemiecTB: aBTOTPodHBI U rereporpodHsiit. Pons hepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIECTKE.

®otocunte3. CBeroBas u TeMHOBas a3l (¢oTocuHTe3a. Peakuumn
dortocunTeza. DdPexkTuBHOCTL (DoTOCHHTE3a. 3HaUCHHE (HOTOCHHTE3A ISl KU3HU
Ha 3emuie. Biusaue ycioBuii cpenbl Ha (DOTOCHHTE3 M CHOCOOBI TMOBBIIIEHUS €r0
NPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XeMOCHHTe3. XEeMOCHHTE3UPYIOIue OakTepuu. 3HAaYCHHE XEMOCHUHTE3a JJIs
KU3HU Ha 3emIIe.

DHepreTuyeckuii oOMEH B KJeTke. PaciiersieHue BEIIECTB, BBIJICICHUE U
AKKyMYJIMDOBAaHUWE DJHEPIUM B KIETKE. OTambl HHEPreTUYECKOTO OOMEHa.
I'mukomms. Bpoxxenwe u ero Buabl. KucIOpoJHOE OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnurensHOE dbochopunupoBanue. D¢ddexTuBHOCTH
JHEPIeTUUYECKOTO OOMEHA.

Peakniun wmarpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK.
Peammuzanust renernmueckod uHpOpManuu B KiIeTKe. ['eHeTHMUecKuid KOO U €ro
cBorictBa. Tpanckpuruss — Marpuunelii cuHTe3 PHK. Tpancnsaius — OGuocunTes
Oenka. Ortambl TpaHcmsiuu. KoaupoBanue aMuHOKHCIOT. Pons pubocom B
OuocuHTe3e Oenka.

Heknerounsie Gopmsl xu3Hu — BUpychl. Mctopust oTkpbitust Bupycos (. W
WBanoBckuii). OCOOEHHOCTH CTPOEHHMS W JKM3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bonesHun pacreHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynozedunmra yenoeka (BUY) — Bo3Oynurens CIIM[a.



OOpaTHass ~ TpaHCKpWMNIMA,  peBepTraza W  HMHTErpasa. [Mpodunakruka
pacIpoCTpaHEeHUsI BUPYCHBIX 3a00JICBaHUIA.

JdemoHncTpaumu:

[Hoptpersr: H. K. Konbsros, /. . Banosckuii, K. A. Tumupsizes.

Tabmumpl ¥ cxembl: «Tumnbel mutanusy, «Metabom3my», «MHUTOXOHAPHUSIY,
«HepreTrueckuit ooMen», «Xioporutact», «®Dortocunredyn, «Crpoenue [JHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «'eHeTUYeCcKuil KOy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xuzHeHHbI 1uka Bupyca CIIU]a,
0akrepuodara», «Pemmukamms JTHK».

OGopynoBanue: moxaenu-anmmumkamuu «Yasoenne JIHK u Tpanckpunimsy,
«buocunre3 6enka», «CTpoeHue KIeTKu», Mojaelb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe U HHIUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTouHslii 1Mk, WM KWU3HEHHBIA WK KieTkn. WHTepdasza m muto3.
[lpoueccel, mpoTekaromue B uHTep(daze. Permnmmkanusi — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoMm. XpoMOCOMHBIM HabOp — KapHOTHIL
JInminouHbINd )54 TaIuIOUIHBIN XpOMOCOMHBIE HaOOPBHI. XpoMaTuIbl.
[[MTOJIOTUYECKUE  OCHOBBI ~ PA3MHOXKEHUS W HMHIMBUAYAJIBHOTO  Pa3BUTHA
OPTraHU3MOB.

Henenune knerku — muto3. Craaum murtosa. lIpouecchkl, mpoucxonsinuve Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJOTHYECKUIT CMBICT MHUTO3A.

[Iporpammupyemasi THOENb KIETKA — aronTo3.

dopmbl pa3MHOKEHHUSI OPTraHU3MOB: 0ecroyioe u mnojioBoe. Buasl 6ecrnosnoro
Pa3MHOXKEHHUs: JEJICHHE HAJBOE, IIOYKOBAaHUE OJHO- H MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTMBHOE pa3MHOXKeHue. MckyccTBeHHOE KIOHHpPOBAaHHE
OPTraHU3MOB, €0 3HAYECHUE ISl CENCKIINH.

[lonoBoe pasMHOMXKEHHE, €r0 OTIUYHS OT OECIOIOro.

Meito3. Craguu wmenosa. [Ipouecchl, MpOHCXOsIME€ HA CTaguaX Meno3a.
[loBenenne xpomocom B wMenose. KpoccuHrosep. buosiormyeckuii CMbICIT H
3HAYEHHUE MEN03a.

['ametroreHe3 — mpoiecc 0Opa3oBaHMsI TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[lonoBbie >xene3bl: ceMeHHUKU W siudHuKA. OOpa3oBaHWE U PA3BUTHE MOJIOBBIX
KJIETOK — ramMer (CrlepMaTo30Ml, SIHIEKIETKa) — CIEpMaTOreHe3 U OBOICHES.
OCOOCHHOCTH CTpPOEHUSI SIMIEKIETOK M crepMaro3ougoB. OIUI0I0TBOPEHUE.
[TapTeHnorenes.

WunuBunyanbHoe  pa3BuTue  (OHTOreHe3). OMOPHUOHAIBHOE  pPa3BUTHE
(amOpuorene3). Dtanbl SMOPUOHAIBHOTO PAa3BUTHSI Yy TMO3BOHOYHBIX >KHUBOTHBIX:
npoOJieHue, racTpytisiuus, opraHorere3. lloctaomOpuonanmbHOE pa3BuTHE. THIIBI
NOCTAIMOPHOHATIBHOTO Pa3BUTHUS: TMpsIMOE, HempsiMoe (JIMuuHOYHOE). BrusinHue



cpenbl Ha pPa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pa3Burue pacreHuil. OHTOre€He3 LBETKOBOTO PACTEHHS: CTPOEHHUE
CEMEHH, CTaJAUU Pa3BUTHSL.

JdemoncTpaumu:

Tabmuupl u  cxembl: «DoOpMbl pa3sMHOXKEHHUSI OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y ILBETKOBBIX pACTCHUI», «BeretaTuBHOE pa3MHOXEHUE
pactenuity, «Jlenenune xkierku Oaktepuity, «CTpOeHHE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knerounwii mukm», «Permukamus JIHK», «Mutos»,
«Menosy, «IIpamoe u HenpsaAmoe pas3BuTue», «l'aMeToreHe3 y MIIEKOIUTAIOMIUX U
yenoBeKay, «OCHOBHBIE CTaIUM OHTOTECHE3a».

OO0opyoBanue: MHKPOCKOTI, MUKpOTIpenapaThl «CnepMaro30u bl
MJICKOTIMTAIOIIErO», <« SUIEKIETKa MJICKOMUTAIEro», «KapuoknHe3 B KieTkax
KOpEIlIKa JIyKa», MAarHuTHas MOJENb-anIuiuKaius «JleneHne KIeTKW», MOJEINb
JIHK, moxaens meTadgazHOi XpOMOCOMBI.

JlaGopaTopHble 1 MpaKkTUYeCKHEe PadoThI:

Jlaboparopuass pabota Ne 3. «HaOmomeHue MHTO3a B KIETKaX KOHYHUKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENAPATAX).

JlaGoparopHass pabota Ne 4. «/3ydyeHue CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOINpenaparax».

Tema 6. HacieacTBeHHOCTh 1 HK3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mctopust pa3Butusa reHETUKH. Posb muronorun
U AMOpPHOJIOTHM B CTAaHOBIICHHM TEHETHKH. BKIam poccuiickux W 3apyOexHBIX
y4EHBIX B pa3BUTUE TEHETUKU. MeToAbl TeHETUKH (TUOpUI0IOTHYECKU,
IUTOTEHETUUECKUM,  MOJIEKYISIpHO-TeHeTHUeckuii). OCHOBHBIE  T€HETHUECKHE
NOHATHS. | eHeTHUecKasi CUMBOJIMKA, UCIIOJIB3YEMAsi B CXEMAaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEeIOBaHUsl NPU3HAKOB, YCTaHOBJIEHHbIE ['. Menpaenem.
MoHoruOpuaHoe CKpelMBaHue. 3aKoH eIMHOO0Opa3us TUOPUAOB IEPBOTO
nokoJsieHusi. [IpaBuno  goMuHHMpOBaHUS. 3aKOH  PaCUICIUICHHMS] TMPU3HAKOB.
I'unote3a yncroTel ramer. 1loaHOE M HEMOIHOE JOMHUHHUPOBAHUE.

JuruOpuaHoe  CKpellluBaHME. 3aKOH  HE3aBUCUMOIO  HAcleJIO0BaHUS
npu3HakoB.  lluroreHernueckue - OCHOBBI  JAUTUOPUIHOTO  CKpEIIUBAHUS.
AHamm3upyollee cKpelmyBaHue. lcnonp3oBaHne aHaIM3UPYIOLWIETO CKPEIIUBAHUS
JUTSL OTIpEJIETICHUS] TEHOTHUIA 0COOu.

CueruieHHOe  HacnenoBaHWe mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACIEAOBAaHUIO IeHOB. HapylieHne cuersieHusi reHOB B pe3yibTare
KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHS HACIEICTBEHHOCTU. [ €eHETUUECKUE KApTBHI.



['enetnka mona. XpOMOCOMHOE OMNpeeNeHUE ToJia. AyTOCOMBI M TOJIOBBIC
XpOMOCOMBL. ['OMOrameTHsie M TeTeporaMeTHble opraHu3mbl. HacnempoBanue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.

M3MeHunBOCTh. Buabl M3MEHUMBOCTU: HEHACJIE/ICTBEHHAsI U HACIECIACTBEHHAS.
Poneb  cpenbl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTHKA
MOJIU(PUKAIMOHHOW M3MEHYMBOCTU. BapualmoHHBIN psAa U BapUallMOHHAs KPUBasl.
Hopma peaxkumn npusHaka. KonnuecTBEeHHbIE M KAa4eCTBEHHBIE IPU3HAKKM M HX
HOopMa peakiuu. CBolcTBa MOAU(DUKAIIMOHHON W3MEHUUBOCTH.

HacnencrBennasi, wiaM TeHOTUNWYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMUBOCTh. Mei03 U MOJOBOM IMpoIlecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYHUBOCTU. MyTallmoHHasi U3MEHYUBOCTh. Kilaccudukanus MyTanuid: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBl MyTanuil. MyTareHHbie (pakTOpHI.
3aKOH rOMOJIOTUYECKUX PSJIOB B HacieacTBeHHOM m3MmeHunBoctu H. M. BaBumosga.

BHesnepHas HacnenCTBEHHOCTh M U3MEHYUBOCTb.

['enernka uenmoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJAbl TE€HETUKHU
YyeJloBEeKa: T'€HECAIOTUUYECKHUH, OJIM3HEIOBBINA, IIMTOICHECTHYCCKUHN, OMOXMMHYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKH. CoBpemMeHHoOe ONIPEAEIICHNE TeHOTHIA:
MOJJTHOTEHOMHO€ CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[MIP-anam3a. HacnenactBenHble 3aboJjieBaHUS 4eENOBEKAa: TeHHBbIE OO0JIE3HH,
00JIe3HH C HACIEACTBEHHON MpeapacnoioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne u TeHeparhBHble MyTanud. CTBOJOBBIE KIETKHU. [IpvHIMIbBI
3I0pOBOTO 00pa3a >KU3HH, JTUATHOCTUKU, MPO(WIAKTUKHA U JICUCHUS T€HETHYECKHUX
OoJie3Hel. MenuKo-reHeTHIeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM
TCHETUKH B MPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUN YEIOBEKa.

JdemMoHcTpaumu:

[loptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukosn, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuos.

Ta0aump! u CXEMBI: «MonorubpuaHoe CKPEIIMBAHUE M €TI0
UTOTCHETUYECKasi OCHOBa», «3aKOH pACHICIUICHUS W €ro I[HUTOT€HETUYECKas
OCHOBAay, «3aKoH YHCTOTHI ramer», «/lurubpugHoe  CKpeEIIuBaHUEY,
«uronorndyeckue OCHOBBI JTUTHOPUITHOTO CKpELLMBaHUAY, «Metio3w,

«B3anmoelcTBUE  aJUIeNIbHBIX  TI€HOB», «l'€HeTMYeCKue KapTbl PaCTECHH,
KUBOTHBIX M uejoBeka», «l'eHeTnka mnosa», «3aKOHOMEpPHOCTH HACJEIOBAHMUS,
CLUCIUIEHHOTO C ToJoM», «KapuoTurbel 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY», «MoaudukaMoHHas W3MEHYUBOCThY, «HacnegoBanue pesyc-
dakropay, «['eHeTuka rpynn KpoBu», «MyTallmOHHAasT U3MEHUYUBOCTDHY.
OOGopynoBanue: Mojaenu-anuikanud «MOHOTHOPHUIIHOE CKpEIIUBAHUEY,
«HenonmHoe  pomunupoBanue», «Jlurubpunnoe ckpeniuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHKpompenapar «Jlpo3oduna» (Hopma, MyTanuu
(bOpMBI KPBIIHEB U OKPACKHU Tena), repOapuii «['opoX moceBHOM».

JlaGopaTopHble 1 MpaKTUYEeCKHEe PadoThI:

JlaGoparopHass pabotra Ne 5. «/3ydeHue pe3ysibTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUSI Y IPO30(UIIbI HA TOTOBBIX MHUKpOIpenapaTax.

JlaboparopHas pabota Ne 6. «M3yuenne moaudUKalMOHHONW U3MEHUMBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO Psifa U BAPUALMOHHOW KPHUBOW.

JlaGoparopHast pabota Ne 7. «AHanm3 mMyTanuil y Ipo30(uiibl Ha TOTOBBIX
MHUKpOTIpEnapaTax».

[lpaktnueckass pabora Ne 2. «CocraBieHHME U aHAIW3 POJAOCIOBHBIX
YEJI0OBEKA.

Tema 7. Cesiekuus oprann3moB. OCHOBbI O0MOTEXHOJIOTHM.

Cenekuus Kak Hayka U MpoLEcC. 3apOXKICHUE CEJEKUUA M JOMECTHKAIIUSA.
VYuyenne H. . BaBunoBa o0 1eHTpaXx TMNPOUCXOXKIEHUS H MHOTrooOpasus
KYJbTYpPHBIX pacTeHuil. LIEHTpbl MPOUCXOXKAEHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJa, ITaMM.

CoBpeMEeHHbBIE METOJIbI CEJICKIIMH. MacCOoBBId M WHIWBHUAYAJIBHBI OTOOPHI B
CENIeKIMU pACTeHMd U >KUBOTHBIX. OIEeHKa 3KcTepbepa. BIM3KOpOaCTBEHHOE
ckpenuBanue — WHOpuUAWHT. Yucras smHus. CKpemMBaHUE YHUCTHIX JIMHUIA.
I'ereposuc, nmu ruOpugnas cuia. HeponcTBeHHOE CKpelllMBaHWE — ayTOPUAUHI.
Otnanénnas rulOpuauzanus u €€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJIy4YCHHE TOJUIUIONIOB. JIOCTHMIKEHUSI CEJNEeKIUU PpACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buortexHonorus kak oOTpaciib MNPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanusi pekombOuHaHTHOM JIHK wu TpaHcreHHeix opranusmoB. Kierounas
uHxeHepus. KinetouHele KyJbTypbl. MHUKPOKIOHAIBLHOE PA3MHOKEHUE PACTEHUMU.
KitoHupoBaHne  BBICOKONPOJIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPIaHU3MOB.
OKOJIOTUYECKHEe W JTUYECKHe  TPOOJIEMBI. I'MO -  reHeTHuYecKHu
MOIU(MUIIIPOBAHHBIC OPTAaHU3MBI.

JlemoHcTpanmu:

[loptpersi: H. M. BaBunmos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: kKapTa «LleHTpBI TPOUCXOXKIEHUS W MHOTOOOpA3Us
KYJBTYPHBIX pacTeHuit», «lloponbl ToMamHuxX XKUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuit»y, «OTnanéHHas rudpuauzanusay, «Pabotel akamemuka M. @. VBaHoBay,
«[lomumnongusi», «OOBEKTbl OUOTEXHONOTHUM», «KJEeTOUHblE KYyJIbTyphl H
KIIOHUPOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OOGopyaoBaHue: MyJISIKH IJI0JI0B U KOPHEIUIOAOB JTUKUX (POPM M KYJIBTYPHBIX
COpTOB pacTeHuil, repbapuii «CenbCKOXO3SIIUCTBEHHBIE PACTCHUS.



JlaGopaTopHble 1 IpaKTU4YEeCKHEe PadoThI:

Oxckypeusi «OCHOBHbIE METOJbl W JOCTHMKEHHUS CEJICKIMM PACTeHUM u
YKUBOTHBIX (Ha CEJICKIIMOHHY 1O CTaHIIHIO, IUIEMEHHY IO bepmy,
COPTOUCIIBITATENIBHBI ~ Yy4acTOK, B TEIUIMYHOE  XO35UCTBO, J1aOOpATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIMOHHAS OHOJIOTHS.

[lpennochiIku BO3HUKHOBEHHSI OBOJIIOIMOHHOW TEOpUU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OuoJIoTWH. BrnusiHue »BOMIOLMOHHONW TEOPUM HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CunerenbctBa dBoiroud.  [laneoHTonormveckue: MOCIeN0BaTEIbHOCTD
MOSIBJICHUS] BHUJIOB B TAJICOHTOJIOTMYECKOW JIETOMUCH, TEPEXOJIHbIe (OPMBIL
buoreorpaduueckue: cxoAcTBO U paznuure GayH u GJjIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOACTBA U pa3IWyusi SMOPHOHOB PAa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEILHO-aHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJOTHUYHBIE,
pyJUMEHTapHbIE OpPraHbl, aTaBU3MBL MOJEKYIIPHO-OMOXUMUYECKUE: CXOICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHUX IyTEeH Yy BCeX
OpTaHU3MOB.

OomonuonHass Tteopuss Y. JlapBunHa. [Ipennocbulku BO3HUKHOBEHMS
napBUHU3MA. JIBWKYIIME CWIBI JBOJIONMH BUIOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHE MPU OTPAaHMUECHHOCTH PECypCOB, HEOMpeaeNEHHas M3MEHYMBOCTD,
0oprba 3a CyIIecCTBOBAaHNUE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bonoruu (CTI) 1 €€ OCHOBHBIC TTOJIOKEHHUS.

MukposBoonus. [lomynsuus kak equHuna BHIa U 3BOJIIOLIHU.

JBwxkymiue cwibl ((hakTopbl) PBOJIOIMHM BUIOB B mpupoje. MyTalMmOHHBIN
nporiecc U KOMOWHATHWBHAas W3MEHUYMBOCTh. [lomyJSIMOHHBIE BOJHBI U Jpend
reHoB. M3ossanua u murpanus.

EcrecTtBeHHblii 0TOOp — HampaBisomuid (aktop sBoJouuu. Dopmbl
€CTECTBEHHOT0 0TOOpa.

[Ipucroco6eHHOCTh OpPraHU3MOB KakK pe3ysbTaT 23BooOIuH. [IpuMepsl
NPUCTIOCOOICHUN Y OpraHu3MOB. ApoMOp(h 036l U UANOATATITAIIIH.

Bug wu BumooGpazoBanme. Kpurepum Buma. OcHOBHblE  (HOpPMBI
BHUJ1000pa30BaHUs: reorpauieckoe, SKOJOTHIECKOE.

MakposBomonusa. DopMbl  3BoMOIMH:  (pUIETHYECKas, AUBEPTEHTHas,
KOHBEpIreHTHas, mapajuienbHas. HeoOpaTuMocTh 3BOJIIOIHH.

[Ipoucxoxaenue OT HecHeUUaIM3UPOBAHHBIX MpeakoB. [Iporpeccupyrommas
cnenuanu3anusi. AJlanTUBHAs pajidaiusl.

JdemMoncTpaumu:



[optpers: K. Jlunneir, K. b. Jlamapk, Y. Jdapsun, B. O. Kopanesckuii, K.
M. Bap, 3. I'ekkens, ®. Mromnep, A. H. Cesepiios.

TabGnuip! u cxembl: «Pa3BUTHE OPraHUYECKOTO MUpPA HA 3emiiey, «3apOoIbIin
NMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOppOBI 32
cyuiectBoBanue», «EctecTBeHHbII 0TOOp», «MHOTOOOpa3ue COPTOB PACTEHUN,
«Muoroo0Opazue opo.1a YKUBOTHBIX», «[Tomysaumy, «MyTanmoHHas
U3MEHYUBOCTHY, «ApomMopdo3by, «Hamoamanramum»y, «OOImas aereHeparus»,
«/IBmxymme cunel 3BomonmMn», «Kaprta-cxema Mapuipyta myrtemectBus Y.
HNapsunay, «bopwsba 3a cymectBoBaHue», «lIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduyeckoe BUI000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUEY.

OOGopynoBaHue: KOJUIGKIUS HACEKOMBIX C Pa3IMYHbIMU THIIAMH OKPACKH,
HAaOOp TUIOZOB W CceMsiH, KosuieKius «[IpuMepsl 3alMTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeldb «OCHOBHBIC HAIPaBJICHHUS DJBOJIIONHN», OOBEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapta Mwupa, KoJUeKIUs «DOpMBI  COXPAHHOCTH
UCKOMAEMbIX JKMBOTHBIX W pacTeHuil», Mojenb anmumkauus «llepekpéct
XpOMOCOM», BIaxHble npemnaparbl «Pa3Burue Hacekomoroy», «Pa3Butue
JSITYIIKW», MUKporpenapar «Jlpo3oduna» (Hopma, myTammu (GOpMbI KPBUILEB U
OKpAacCKH Tena).

JlaGopaTopHble 1 NpaKTHYEeCKHEe PadOThI:

Jlaboparopnass pabota Ne 1. «CpaBHeHHE BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «OmmcaHue NPHUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHEe M pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble MpEACTaBICHUS O 3apOKJICHWU >KWU3HHU. HayuHble rumnoressl
BO3HMKHOBEHUSl KU3HM Ha 3emiie: aOWOreHe3 M MaHCIEpMUsA. XUMUYECKas
ABOJIOIMSI. AOHUOTEHHBI CHHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCNEPUMEHTAIILHOE TMOJATBEPKIACHUE XUMHUUYECKOW 3BOIOIMU. HauanmbHble 3Tarbl
ouonornueckor 3pomormu. ['mnoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHUE NPOTOKIETKHU. I[lepBble KIETKM M HX 3BOJIOLMS.
DopMHUpPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3paMm u nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickass dpbl. Ilameo3oiickas 2pa u € TEpUOABL: KEMOPHUMCKHIA,
OPJAOBUKCKHW, CUITyPUUCKUH, NEBOHCKHUM, KAMEHHOYTOJIbHBIN, TEPMCKHMA.

Meso301icKas 3pa U €€ Nepuoabl: TPUACOBBIN, IOPCKUNM, MEIOBOU.

KaitHo30Mickass 3pa u €€ TMepuoAbl: MAaJCOTCHOBBI, HEOTCHOBBIN,
AHTPOTNIOTEHOBBIM.



XapakTepucTuKa KiuMaTa W TeoJIOTUYECKUX mpoiieccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMU PACTUTEIBHOTO U KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUH Hu
KUBOTHBIX. [losiBIIeHUE, paciBET U BEIMUPAHHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKoro MHpa Kak oOTpaxeHue -HBOIOIUH. (OCHOBHBIC
CUCTEeMaTHUYECKHE TPYMIbl OPTaHU3MOB.

DBOJTIONMS YeJoBeKa. AHTPOTOJIOTHSl Kak Hayka. PazBuTue mpeacTaBieHU o
NPOUCXOKIEHUN 4esnoBeka. Meroasl u3ydeHHs aHTpomnoreHe3a. CxoacTBa H
pa3nuuus 4yenoBeKa U )KMBOTHBIX. CUCTEMATHUUECKOE TMOJIOKEHUE YEJIOBEKA.

JIBoKyue CHIIBI (dakTopsr) aHTPOTIOTEHE3A. Hacnencreennas
U3MEHUYHUBOCTh U  €CTECTBEHHbII 0TOOp. OOmecTBeHHBIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYAUM Tpy/a, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKHU, YenoBek
yMmenbld, YenoBek mnpsMoxoasmui, YenoBek HeaHaepTadbCKuil, YemoBek
pasymHbii. HaxoJIku HCKOMaeMbIX OCTaTKOB, BpEeMsi CYIIECTBOBaHHUsS, OOJIACTh
pacmpocTpaHeHusi, 00bEM roOJIOBHOTO MO3Tra, 00pa3 *KU3HU, OPYIusl.

YenoBeueckue  pacbl.  OCHOBHbIE  OOJBIIME  pachkl:  €BPOMECOMIHAS
(eBpasmiickas),  HErpO-aBCTpaJIOUJHAsA  (PKBaTOpHAJIbHAA), MOHTOJIOU THAS
(a3uaTcKO-aMepUKaHCKas ). UepTsl NPUCTIOCOOJICHHOCTH  TIPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHSIM CYyUIECTBOBaHUA. EJMHCTBO 4EIOBEUECKUX pac.
Kpuruka pacusma.

JdemMoHcTpaumu:

[loptpers: @. Penu, JI. Tlactep, A. . Omapun, C. Muwnep, I'. FOpu, Y.
JlapBuH.

Tabmuer u cxembl: «Bo3aukHoBeHue CoaHEUHON cHCTEMED», «Pa3Butne
OopraHu4eckoro  mupa», «PacrturenbHas  kieTka», <« KuBOTHas  KIETKay,
«IIpokapuotnueckast kierka», «COBpEeMEHHasi CUCTEMa OPraHMYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOEHUS YEJIOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MECTa  MAJCOHTOJOTUYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOTO 4eloBeka», «JllpeBHelue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JoAn», «UenoBeueckue pacb».

OOGopynoBanue: MYJISIKA «IIpoucxoxaeHue YEJIOBEKa» (610CTHI
aBCTPAJIONUTEKA, IMUTEKAHTPOIA, HEaHAEepTalblla, KPOMAHBOHIA), CICTKH WM
M300pKEHHUSI KAaMEHHBIX OpYJIUNA MEepPBOOBITHOIO YeEOBEKa (KaMHH-YOMIEPHI,
pyOwmma, ckpebia), TeOXpOHOJOruueckas Tabimia, Koyuekius  «DopMbl
COXPAHHOCTH HUCKOTIAEMbIX KUBOTHBIX U PACTCHUID».

JlaGopaTopHble 1 MpaKTHYeCKHEe PadoOThI:

[lpaktuueckass padora Ne 1. «IByueHue MCKOMAeMbIX OCTAaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIMSIX.



OKCKypcHusi «IBOJIIOLMSA OPTraHUYECKOTO Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbI WIM KpacBEAUYECKUI My3€il).

Tema 3. Opranu3msbl U OKpY:KaIuas cpeaa.

DKOJIOTHUS KaK HayKa. 3a/lauyd U pa3fesbl KOJIOTHH. MeTOIbl KOJIOTHY€CKUX
UCCIIEOBAaHUI. DKOJIOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAas, NOYBEHHasd,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (akropel. Knaccudukamus skojgoruueckux  (HakTopos:
abuoTuyeckre, OHOTHYECKHE U aHTPOINOTeHHble. JlelcTBUe HKOJIOTMYECKUX
(GhakTOpOB Ha OPraHU3MBIL.

AbGuoTnueckue (hakTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[lpucnocobnenust  opraHu3MoB K  JEHCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buosiornueckne puTmsl.

buotnueckue (bakTophI. Bubr OMOTUYECKUX B3aMMOJCHUCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepauus,
MYTyaJlu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaxJICOHUYECTBO). AMEHCAIN3M,
HEeUTpanmu3M. 3HaueHHE OHOTHYECKUX B3aMMOJCHCTBUM JJI1 CYIIECCTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XAPAaKTEpUCTUKH monyysinud. (OCHOBHBIE — TOKa3aTeNn
HNOMYJISILIMK: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT,
Murpanus. JluHaMuKka YUCIEHHOCTH MOMYJISIUU U €€ PeryJssiusl.

JdemoHncTpaumu:

[loptpetsl: A. I'ymOompaT, K. @. Pynwe, 3. ['ekkerns.

Tabmuer u cxembl: kapTa «l[Ipupogusie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranusmoBy, «®otonepuoguzm», «llonmynsammm», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTH NOMYJIiLUK MHPY30pun-Tyhenbkny, «llumessie nemnm».

JlaGopaTopHble 1 NIpaKkTHYEeCKUe padoThI:

JlaGoparopHas pabora Ne 3. «Mopdosmornueckue 0COOEHHOCTH PacCTeHUN W3
Pa3HBIX MECT OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Ipaktnueckas padota Ne 2. «Iloacyé€Tr IIOTHOCTH MOIYJISIIUI pa3HbIX BUIOB
pacTeHum».

Tema 4. Coo01ecTBa 1 3K0JIOTHYECKHE CUCTEMBI.

CooOmecTBO Opranu3MoB — OuorneHo3. CTpykTypbl OHOIIEHO3a: BUIOBad,
NPOCTPAHCTBEHHAsA, Tpoduueckas (muiieBasi). Buabl-momMmuHantel. CBsI3M B
OunoLeHo3e.

Okonornyeckue cucteMbl (dkocuctembl). llonsitTue 006 »sKkocucteme U
o6unoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (TUIICBBIC) YPOBHH DKOCUCTEMBL [luieBble MEeNMM W CETH.
OcCHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: Ouomacca, NPOAYKIUA. IDKOJOTHUUYECKUE
OUpaMUbl.  MPOAYKUWH, YHUCICHHOCTH, Ouomaccel. (CBOMCTBA 3KOCHCTEM:
yCTOMYHMBOCTB, caMoperysiius, pasButue. Cykieccusl.

[IpupoaHbIE 3KOCHUCTEMBI. DKOCHUCTEMBI 03EP M PEK. DKOCHUCTEMa XBOWHOTO
WIN [IHAPOKOJUCTBEHHOTO JIeCa.

AHTPOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X035WCTBEHHOE 3HAYEHUE arpO’KOCUCTEM M YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroWuuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOrO pa3HOOOpa3us Ha 3eMIe.

VYuenne B. WU. Bepnanckoro o Ouocdepe. I'panuibl, cocTaB U CTpyKTypa
ouocheprl. Kuboe BemectBo u ero ¢ynkuud. OcoOeHHOCTH Ouocdepsl Kak
robabHOM dKOCUCTEMBI. J[MHaMUuYeckoe paBHOBecME€ U oOpaTHasi CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHUE LUKJIIbI AJIEMEHTOB (yriiepoja,
a3oTa). 30HaNBbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenopeuecTBo B Omocdepe 3eman. AHTPOTIOTEHHBIE U3MEHEHHUS B Onocdepe.
['mobanbHbie KOJTOTHYECKHE TIPOOIIEMBI.

CocymiecTBoBaHue MIPUPOIBI u YeJI0BeYecTBa. Coxpanenue
O6uopazHooOpa3usi Kak OCHOBA YCTOMYMBOCTH Ouocdeprl. OCHOBA palOHAIBHOTO
yOpaBJiCHUs TPUPOJHBIMU pecypcaMH W UX HCIHoJb3oBaHWe. JlocTmwkeHus
OMOJIOTHH U OXpaHa IPUPOIBL.

JdemoHcTpaumu:

[loptpersl: A. 1. Tencmu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsbl: «llumieBbie 1emm», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponusie coobmectBay, «llenu mnuTaHus», «IKOJOTUYECKAs MHUPAMUJIAY,
«buocdepa u denoBek», «IKOCUCTEMA IMIHUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOTO  Jeca», «buomeHoz Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOTEHHbIC  BO3JICUCTBHUS HAa  OPUPOAY», «BaxHeWmnme  HCTOYHHUKH
3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHeiiias cocTaBisronias
o6unocheprr», «Dakropsl Aerpananuu mouBy», «llapHukoBbii 3ddexT», «DakTopsi
paguoaKTUBHOTO 3arpsi3HeHHs Owocdepb», «OOmas crpykrypa Ouochepsn»,
«Pacnipoctpanenue ku3Hu B Ouocdepe», «O30HOBBIA dKpaH OHOCHEpHD»,
«KpyrosopoT yriepoaa B 6uochepe», «KpyroBopot azora B mpupoie».

OOGopyaoBanue: Mojeib-amminKanusi «TunuuHble OUOIEHO3bD», repOapuii
«PactutenbHple cO00IIECTBaY, KoJuiekimu «buorieHo3», «Bpeautenn BakHEUIINX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TrepOapuM U  KOJUIGKIMM PACTeHUAd U
KUBOTHBIX, MPUHAJICKAINE K Pa3HbIM SKOJOTUYECKUM TPYIaM OJHOTO BHUJIA,



Kpacnas xnura Poccuiickoit ®enepauuu, u300pakeHUs] OXpaHSIEMBIX BHJIOB
pAaCTEHUN U )KUBOTHBIX.



IUIAHAPYEMBIE  PE3VIJIBTATBI  OCBOEHMA  IIPOTPAMMBI  T1IO
BUOJIOT' N HA FA30BOM YPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBaMBarOTCs TpeOOBaHUS K pe3yJibTaram
OCBOCHMSI  OOyYamOIIUMHUCS  TPOTPaMM  CpelHero  oOmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JNHMYHOCTHBIX PE3YJBTATOB OCBOEHUA npeamera «buosiorus»
BBIZICTICHBI CIICIYIOIIUE COCTABJISIOIIME: OCO3HAHHWE OOYYaroNUMHCS POCCHHCKOMN
TPaXXIaHCKOW MJIEHTUYHOCTA — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH
U CaMOONpPENENEHUI0, HalM4ue MOTHBAlMM K  OOy4YyeHHIO  OHOJIOTHH,
IICJICHATIPABJICHHOE pAa3BUTHE BHYTPEHHUX YOEKIECHUH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W MCTOPUYECKUX TPAAUIUMK pPa3BUTHS OHOJIOTHYECKOTO
3HaHMUS, TOTOBHOCTh M CIOCOOHOCTh OOyYaromMXCsS PYKOBOJCTBOBAThCS B CBOCH
NEeSITEIbHOCTA IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMHU CHUCTEME
OMOJIOTHYECKOTO  00pa30oBaHUs, HAJUYUE IKOJOTUYECKOTO IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTD KU3HEHHBIE TIIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHHUS Mpenmera «buonorus» moCTUrarorcs B
€IUHCTBE YUYEOHOM M BOCHUTATEIBHOM JEATEILHOCTH B COOTBETCTBHHM C
TPAAUIUOHHBIMU POCCUMCKAMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKAMHU U JyXOBHO-
HPABCTBEHHBIMHM IIEHHOCTSIMH, TMPUHSATHIMH B OOIIECTBE NpaBWIAMH M HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TMpOIlecCaM CaMOIO3HAHUS, CaMOBOCIUTAHUA U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEW TMO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBaXEHUs K 3aKOHY W MPABOINOPSJKY, YEJIOBEKY TPyJa M CTAPLIEMY ITOKOJICHUIO,
B3aUMHOTO YBaXEHUS, OCPEKHOTO OTHOIIEHHS K KYJbTyYpHOMY HAaCICANI0 U
TpaAuLKsIM MHOTOHAMOHAIBLHOTO Hapoaa Poccuiickon depepanuu, npupoae u
OKpY>Karoller cpee.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YUarOIIUXCSI PYKOBOICTBOBATHCS
chOpMUPOBAHHOW BHYTPECHHEW TO3MIMEH JMYHOCTH, CHCTEMOMN IIEHHOCTHBIX
OpUEHTAIMM,  TO3UTUBHBIX  BHYTPEHHHX  YOEXKIECHHM, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OIbITA W OMbITAa JIESITEILHOCTH B NPOLECCE peau3alid OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEIILHOW JEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOr0 BOCHUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIMU 00YYaIOMIEerocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA,;



OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB H OO0SA3aHHOCTEH, YBa)KCHUE
3aKOHa W MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUM y4YEOHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMIO IO OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOMW >KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBaTh B CBOUX JEHUCTBUSAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOICH C Pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIECHHOCTSAMU U
COLMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B MPOLECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABATEIbHBIX W  HCCIEIOBATEIBCKUX  3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB TMpPHU OOCYXJICHUM CIIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTApHOW U BOJOHTEPCKOMN €SI TEIBHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU rpakJaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTHU IEpE]
Ponunoil, ropmoctu 3a cBOM Kpai, cBOXO PoauHy, CBOW f3BIK U KYyJIbTYDPY,
IPOILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapojaa Poccuu;

LEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACIIECAUIO U MaMATHUKAM HPUPOJIBI,
TOCTWXKEHUAM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUAX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OHWOJIOTUM, TIOHMMAHUSA 3HAYEHUs OHWOJIOTMM B TIIO3HAHUM 3aKOHOB
OPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIEeCTBa;

uzeiiHas yOeXAEHHOCTb, TOTOBHOCTh K CIyXEHUI0 W 3amurte OTedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

OCO3HAHME TYXOBHBIX LIEHHOCTEH POCCHUIICKOTO HapoAa;

c¢(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBE/ICHNUS;

CHOCOOHOCTh OIICHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOECHUE yCTOMUHUBOrO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO31aHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATUS LEHHOCTEH CEMEHHOW JKM3HU B COOTBETCTBHH C
TpaauuusiMu HaponoB Poccuu;

4) 3¢TETHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHKUE 3MOILMOHAIBHOTO BO3JIEUCTBUS KUBOW MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHHUA, (POPMHPOBAHUS KYJILTYPbI 310POBbS U
IMOLUMOHAJIBHOTO 0JIArONOJIYUYHSI:

NOHUMAaHUE U peanu3alus 3J0pOBOro M 0e30MacHoro ooOpasa KU3HU
(3mopoBoe  mMHMTaHUE, COOJIOJEHWE  TUTMEHUYECKUX TMPaBWI U HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUH M OTHbIXa, pEryJisipHas (QundeckKas
AKTUBHOCTB), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PH3UUECKOMY M MCUXUYECKOMY 30POBBIO;

IIOHUMAHKWE [EHHOCTH MPAaBWI HHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€301acHOTO MOBEJICHUSI B CUTYaIUAX, YTPOYKAIOIINX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAHHUE TOCJICJICTBUNA W HENPUATHS BPEAHBIX NMPUBBIYEK (yHOTpPEOICHHS
QJIKOT0JIs1, HAPKOTUKOB, KypEHUsi);

6) Tpyn10BOIr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0IH00HE;

TOTOBHOCTh K AKTUBHOMW JE€SITEIbHOCTH TEXHOJOTHUYECKOW M COLMAIbHOU
HaMPAaBJIEHHOCTH, CIHOCOOHOCTh WHHUIIMUPOBATh, TUIAHUPOBATH U CaMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO J1€SITEIbHOCTD;

UHTEpEC K Pa3IMYHBIM cepaM NpOoQPEecCHOHATBHOU NeATEeIbHOCTH, YMEHHUE
coBepIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccud U pealu30BBIBAThH
COOCTBEHHBIE JKU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHHIO MU C€aMOOOpPa30BaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYE€CKOT0 BOCIIUTAHMS:

HKOJIOTUYECKHU 1IeJIeCO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIl€CTBOBAHMUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJbTYphl: MPUOOpETEHHE OTbITa
IUTAHUPOBAHUSL TOCTYNKOB M OLIGHKM WX BO3MOXHBIX TMOCJIEICTBUN IS
OKPYKAIOIIEH CPEJIbL;

OCO3HaHUE TIO0ATBHOIO XapakTepa H3KOJIOTMUECKHX NpoOJeM U MyTed HX
pelleHus;

CIOCOOHOCTh  HCIIOJIb30BAaTh MpUOOpeTaeMble TPU H3YYEHUH OWOJIOTHH
3HaHUA W YMEHUSA TPU pEIICHHH TMPoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
OPUPOJIONIONIb30BaHUEM  (COONIOICHHE  TpaBWJI  TMOBEACHUA B MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B DJKOCHCTEMaxX, OXpaHy BHIOB,
IKOCHUCTEM, OHochepsl);



aKTUBHOE  HENpUSTHE  JEWCTBUM, NPUHOCAIIUX BpEd  OKPYXKaIOIIEi
NPUPOJIHON cpele, YMEHHE IMPOTHO3UPOBATh HEOJIATONPHUSATHBIC SKOJIOTHYECKHE
MOCJIE/ICTBUSL MPEANPUHUMAEMBIX JEUCTBUM U MPEIOTBpAIllaTh UX;

HaJIMYKME PA3BUTOTO HKOJOTHUYECKOTO MBIIIJIEHUS, YKOJOTUYECKON KYJIBTYPHI,
OTIBITA NEATEIIbHOCTH 3KOJIOTHYECKOM HaITPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B MO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLIMAIBHOMU
NpaKTUKE, TOTOBHOCTH K YYacTHUIO B MPAKTUYECKON NEATENBHOCTH 3KOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTL MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOIIECTBEHHOUN MpPaKTUKHU, OCHOBAHHOIO Ha JUAJOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATEILCKOM KYJIBTYphl KaK CpElCTBa
B3aUMOJICUCTBUSL MEXAY JIIOJIbMU U NIO3HAHUS MUPA;

NOHUMAaHUE CHeruPuKd OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMUPOBAHMU PALMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOIO
NpEeACTaBlIEHUs 00 OKpY>KarolleM MHpE KaK O €IWHCTBE MPUPOJIbl, YeJOBEKa U
oO1miecTBa, B TO3HAaHUM NPHUPOJHBIX 3aKOHOMEPHOCTEM M pEHIeHHH MpoosieM
COXpPAHEHMSI TPUPOJHOTO PABHOBECHSI;

yO0eXAEHHOCTh B 3HAYUMOCTU OHOJIOTMM [JIsl COBPEMEHHOW IMBWJIM3ALIUU:
obOecrieueHUsi HOBOTO YPOBHSI Pa3BUTUS MEIUIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  peIIaTh  pPeCcypcHble  NPOOIEeMBbl  pa3BUTHUS
YeII0OBEYECTBA, MOUCKA MyTEH BBIXOAA M3 TIIOOATBHBIX AKOJOTHYECKUX MPOOIIEM U
obecrieueHusi  mepexoja K  YCTOWYMBOMY  pPa3BUTHIO,  PAIMOHATBHOMY
UCMOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OHUOJIOTMUECKMX 3HAHUW B  LESIX
MOBBIIICHUST  OOIIEeH KYyJbTyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTu (PYHKIIMOHAIHLHOW TPaMOTHOCTH OOydJaroniuxcs, GopMupyeMoi
IpU U3y4eHUH OUOJIOTHH;

MIOHUMAHKME CYIIHOCTH METOJOB IMO3HAHMSI, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM UCIOJIb30BATh TMOJy4YaeMble 3HAHUS ISl aHalu3a |
O0OBSCHEHUS SBJICHUI OKPY’KAIOIIEr0 MHpA U MPOUCXOAIIMX B HEM W3MEHEHHI,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOYEHHUSI HAa OCHOBE HAy4YHBIX (PAKTOB U
UMEIOIIUXCS JAHHBIX C LIETBI0 MOMYy4YEHUS! JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMUECKHE 3HAHMS IS
pelieHus npo0seM B pealbHbIX KU3HEHHBIX CHUTYalUsX;

OCO3HAHME IIEHHOCTH HAYYHOW JIE€SITENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U UCCIEA0BATENLCKYIO JIESITENbHOCTh UHAUBUYATBHO U B TPYIIIE;



TOTOBHOCTb M  CHOCOOHOCTb K  HEMPEPHIBHOMY  OOpa30BaHHUIO H
caMo00pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHMA MO OWOJNOTHH B
COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3yibTaThl OCBOGHUA YyueOHoro mnpenmera «buomorus»
BKJIIOUAIOT: 3Ha4yuMble g (OPMHUPOBAHHMSA MHPOBO33PEHUSI  00ydYaroIIuXCs
MEXIUCIUILUTUHAPHBIE (MEXKIIpEAMETHbIC) OOIIEHAYYHbIE TMOHSTHUS, OTPAKAIOIINE
[IEJIOCTHOCTh HAay4YHOM KapTHHBI MHUpa U CHenuduKy METOJOB IO3HAHMS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, HHEpPTHs, SIBICHHE, MpOoIiecc,
CUCTeMa, HAy4YHbIM (PaKT, MPHUHIMUIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCllefloBaHue,  HAONIOJICHWE,  W3MEpPEHHe,  JKCIEPUMEHT H  JIPYTUX),
yHUBEpPCAIbHbIE YydeOHble JCeWCTBUS  (IMO3HABATEJIbHBIC, KOMMYHHKATHBHbBIC,
pEryJsiTUBHEIE), obecreurBaroIme dbopmupoBaHue (GyHKIMOHAIBHO N
IPAMOTHOCTH UM  COLMAJIbHOM KOMIIETCHIIMUM OOYy4Yaroluxcs, CHOCOOHOCTh
00yUaroIuxcs MCIO0JIb30BAaTh OCBOECHHBIE MEXTUCIUTUTUHAPHBIE,
MUPOBO33pDEHUYECKME 3HAHWS M  YHUBEpcCaJbHble y4yeOHble JCHCTBUS B
MMO3HABATEJIBHON W COLMAIBHOM TPAKTHUKE.

MerarnpeamMeTHbie  pe3yJIbTaThl OCBOCHHSI TPOTPAMMBI  CPEIHEro OOIIEero
00pa3oBaHus TOJDKHBI OTPAXKaTh:

OBnajnenne YHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJbHBIMHU
AeHCTBUAMMU:

1) 6a30Bble JIOTHYECKHUE TeCTBUS:

CaMOCTOSITebHO  (opMyJIMpOBaTh M aKTyallu3UpOBaTh  IpoOliemy,
paccMarpuBarh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHUHM 3HAHWA MPUEMBI JIOTUYECKOTO MHBIIIJICHHS
(aHanmu3a, cCUHTE3a, CPABHEHMSI, KJIACCU(PUKALMK, 0000IIEHHs), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATUN (BBIACNATH UX XapaKTEepHbIe MPU3HAKU, yCTaHABIUBATH
CBSI3U C IPYTUMH MMOHATHSIMU);

OTNpENENATh IeJI  JEeATCNLHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI IESITEIILHOCTH C OCTABJIIEHHBIMH 1IEISIMU;

UCMOJIb30BaTh OWMOJIOTHUECKUE TMOHATHS i1 00bsiCHEHUs! (DAKTOB W SIBIICHUI
YKUBOW MIPUPOIBI;

CTPOUTHh JIOTUYECKUE pacCyX IeHUs (MHAYKTUBHBIC, JI€IyKTUBHbBIE, IIO
AQHAJIOTUH), BBIBISTH 3aKOHOMEPHOCTH W TPOTUBOPEUHUS B paccMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHUS,

NPUMEHSTh CXEMHO-MO/IeTIbHbIE cpencTBa TUTSE Npe/ICTaBIICHUS
CYIIECTBEHHBIX CBSI3€il M OTHOIICHHM B HM3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TakKe  MPOTUBOPEYUH  Pa3HOTO  POJa,  BBIIBJIEHHBIX B Pa3IMYHBIX
uHGOPMAIMOHHBIX UCTOYHHUKAX;

pazpabaTeiBaTh IUIAH pEUICHUS MPOOJEMBbI C Y4ETOM aHAIM3a HMEIOITUXCS
MaTepUAbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JESATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IeJISIM, OIIEHUBATh PUCKU MOCIEACTBUMA JEITETHHOCTH;

KOOPJAMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBHUSIX  PEaJbHOTO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH XKU3HEHHBIX MpOOJeM.

2) 6a30BbIe HCCJIE0BATEILCKHE TeiCTBHSI:

BJIA/IETh HABBIKAMH Y4Y€OHO-UCCIIEAOBATEIbCKOM U MPOEKTHON NeATEIbHOCTH,
HaBbIKAMU  pa3pelieHuss npoOjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIPHOMY TOMCKY METOJIOB PEUISHUs MPaKTUIECKUX 3a]ad, MPUMEHECHHUIO
Pa3IMYHBIX METOJ0B MO3HAHMUSI;

UCMOJIb30BaTh Pa3UYHbIE BUABI JIEATEILHOCTH IO TOJYYEHUIO HOBOTO
3HaHUS, €ro WHTEepIpeTalud, NpeoOpa3oBaHMI0 W TPHMEHEHUIO B Y4YEOHBIX
CUTYyaIusiX, B TOM YHCJIE TIPH CO3JIaHIH YYEOHBIX M COIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUM MBIIUICHUS, BJIAJETh HAYYHOU TEPMHHOJIOTHUEMH,
KJTFOYEBBIMU TIOHITUSIMH U METOIaMU;

CTaBUTh U (QOpPMYIHUPOBATH COOCTBEHHbIE 3aJayd B 00pa3oBaTEIbHOMU
JESTeIbHOCTU U KU3HEHHBIX CUTYAaIIUAX;

BBISIBIISITh NPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajauvy,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAuUTh apTyMEHTHl I J10Ka3aTebCTBa
CBOUX YTBEPKJICHHIA, 3a]]aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

aHAM3UPOBATh TMOJYUYEHHbIE B XOJI€ PpCIICHUs 3aJadd  Pe3yJIbTaThl,
KPUTHYECKH OIICHWBATh MX JIOCTOBEPHOCTH, NMPOTHO3MPOBATH M3MEHEHHE B HOBBIX
yCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBJIATh 1IEJCHANPABIICHHBIM TOUCK IepeHoca CPEeACTB M CIOCOOOB
NEeNCTBUS B MPO(ECCHOHAIBHYIO CPENy;

yMETb MEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO W MPAKTUYECKYIO OO0JacTu
KU3HEEATCITHPHOCTH,

yMETh HHTETPUPOBATh 3HAHHUA W3 PA3HBIX MPEIMETHBIX 00JIACTEl;

BBIIBUTaTh HOBBIE WJEH, NpeljiaraTh OPUTHHAILHBIC MOAXOIbl U PEIICHHUS,
CTaBUTh MPOOJEMBI U 337a4H, JOIYCKAIOUIUE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ unpopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHHKAX MHPOpManuu (TeKCcTe yueOHOTro
nocoOus, Hay4yHO-TIOMYJISIPDHOM  JHTEpaTrype, OHOJIOTMYECKUX CJIOBapsX H
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax gaHHbIX, B UHTepHeETE), aHAIM3HPOBATH



uHGOPMAIIMIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHHS, KPUTUYECKU OLIEHUBATH
e TOCTOBEPHOCTh M HEMPOTUBOPEUYNBOCTD;

dbopMyIHpOBaTh 3alPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU TOUCKE H
oTOOpe Omosornyeckor MHGOpMAIMU, HEOOXOAUMON IS BBITOJHEHHUS YUEOHBIX
3a/1ay;

npuoOperaTh ONbIT HCMHOJb30BaHUSA HH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI1, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJIb30BaHMS Pa3IMYHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITeIbHO  BbIOMpaTh  ONTUMAJbHYIO  (GOpPMY  MPEICTaBICHUS
Oouonornueckor uHGopmalmu (cxeMbl, rpaduKy, TUArpaMMbl, TAOJIULbI, PUCYHKU
1 ApYroe);

WCIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpeAcTBa mpu padoTe ¢
Ouonormueckod  uHpoOpMalmen: TPUMEHATh XUMHYEcKue, (Qusnueckue u
MaTeMaTUYecKue 3HaKM U CUMBOJIbL, (GOpMYJbl, abOpeBUATypy, HOMEHKIATYpY,
UCMOJIL30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEACTBA
HarJsIAHOCTH;

BJIaJIeTh ~ HaBBIKAMM  pacClo3HaBaHMs M 3allUThl  MHGOpMALIUH,
uHGOPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBiaieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMH J1€HCTBUAMM:

1) odmenue:

OCYIIIECTBIISAITh KOMMYHHUKAIIMK BO BCEX cdepax KU3HHU, aKTUBHO Y4acTBOBAaTh
B JMAJIOTe WM JUCKYCCHUHU IO CYIIECTBY OOCyX)aaeMoil Tembl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYXKJIEHHUS OTHOCHUTEIbHO BBINOJHEHUS MPEAJiaraeMoiu
3a/layd, yYUTHIBaTh MHTEPECHl M COIVIACOBAHHOCTh IMO3UIMNA JPYTHMX YYaCTHUKOB
JMaJIoTa UK JUCKYCCHUH);

pacro3HaBaTh HeBepOalbHblE CpEACTBA OOIIEHUSA, [IOHMMATh 3HAYECHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOHQJIMKTHBIX CUTYyaluil,
yMETb CMSTYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIIQJICTh PA3IMYHBIMU CIOCOOAMHU OOIICHHSI UM B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUs IPYTHX JIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme GopMyIUpOBaTh CBOU BO3PAKEHUS,

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSITeTbHOCTD:

MOHUMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIAUBUIYAITBHOU
paboOTHI MPU pelIeHUH OUOJIOTUYECKOU MP00JIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
OpUMEHEHHS TPYNHOBBIX (OPM B3aMMOJAECHCTBUS NPU pELICHUU YueOHOM 3a1a4u;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JEHUCTBUH C YUE€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KaXI0TO UJieHa KOJUICKTHUBA,



OPUHUMATh  LEIM  COBMECTHOM  NIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVMHUPOBATh JCHUCTBUSA IO €€ HJOCTHKEHHUIO: COCTAaBIATh IUIAH JCUCTBUU,
pacnpeneniTb poid ¢ Yy4ETOM MHEHHMH YYacTHHUKOB, OOCYXJIaTh pE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4Y€CTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHHKAa KOMAaHIbl B
001Ul pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLEHUBAaTh WAEH C MO3ULUUU HOBH3HBI,
OPUTHHAIILHOCTH, MPaKTHYECKOW 3HAYMMOCTH;

OCYILECTBJISAITh MTO3UTUBHOE CTPATETUUYECKOE TMOBENECHHE B  PA3IUYHBIX
CUTyalUAX, IPOSIBISITh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBiaieHne YHUBEPCAJbHBIMHU PEryJsiTUBHBIMHU JAeHCTBUAMMU:

1) camoopranu3anms:

UCITOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JJI BBIABICHHS TPOOJIeM M HX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIIUAX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKHMX 3HAHUM LEJEBblE M CMBICIOBBIC
YCTAHOBKHU B CBOHUX JIEWCTBHUAX M MOCTYIKaX MO OTHOIICHHUIO K >KMBOU MHPHUPOJIE,
CBOEMY 3/I0POBbIO U 3[J0POBBIO0 OKPYIKAIOIIUX;

CaMOCTOSITENIBHO OCYLIECTBJIATh IIO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIISITH
npoOJieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33aa4yu B 00pa30BaTEIbHOMU
JNEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIBHO  COCTaBIISITh IUIaH  pelIeHus NOpoOJieMbl ¢ y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANIOYTCHUIA;

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacuupsTh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUM;

JieNlaTh OCO3HAHHBIA BBIOOP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBIICHUIO IMHPOKOW SPYIAUIMH B
pa3HBIX 00JIaCTAX 3HAHUM, IOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBI YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTUBBI B JI€SITEIBbHOCTbD,
OLICHHBAaTh COOTBETCTBHUE PE3YJILTATOB LEIISIM;

BJAJ€Th  HAaBbIKAMU  MO3HABaTeNbHOW  pediekcuu  Kak  OCO3HaHUS
COBEpILIAEMBIX JIEUCTBUH M MBICIHUTEIBHBIX TMPOILIECCOB, HUX pE3YJbTATOB U
OCHOBAHM, HCIMOJb30BaTh MPUEMBI pedIeKCUH i OUEHKU CUTyalluH, BbIOOpa
BEPHOTO PELICHMS;

YMETh OLICHMBATh PUCKHM W CBOEBPEMEHHO MPHHMMATh PEUICHUS M0 HX
CHUKEHHUIO;



INPUHUMATh MOTHBBI W apryMEHThl JIPyTrUX TMpPU aHAIU3E PEe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsITHE Ce0s M APYrUX:

NpUHUMATh ce0sl, MIOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aApPryMEHThl JIpYTMX T[pU aHAIU3E€ pEe3yJIbTATOB
NEATEIIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTIUX HA OLUIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU IPYTOTO YeJIOBEKa.

HPEIJMETHBIE PE3YJIbTATDHI

[IpenmeTHsie pe3ynbTaThl ocBoeHHMs Tporpammbl COO 1o OuojorMud Ha
0a30BOM YpOBHE BKJIIOYAIOT Crerudpuieckue st yaeOHoro npeamera «buosorusy»
HAy4YHBIC 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUN 1O OCBOCHHIO, MHTEPIPETAUN H
npeoOpa3oBaHUIO 3HAHWM, BUIBI JACSITEIBHOCTH MO MOJYyYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWA B Pa3JIMYHBIX YYEOHBIX CHUTYAIMSIX, a TaKke B PEalbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C Ouosioruedd. B mporpamme npeaMeTHbIe
pe3yJbTaThl MPEICTABIIEHBI O TOJaM 00ydeHHUs.

[IpenMerHble pe3ysbTaThl OCBOEHHMsS yueOHoro mpeamera «buosorus» ¢ 10
Kaacce NOIHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUI O MECTE M POJIM OMOJIOTUU B CHCTEME HAay4dHOTO
3HaHUS €CTECTBEHHbIX HAyK, B (OPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-
HAYYHOW KApTUHBI MHpPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKUX U
3apyO0eXKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYyHKIMOHATLHOMN
IrPaMOTHOCTH Y€JIOBEKa /I PEIICHMs )KU3HEHHBIX 3a/1ay;

YMEHUE pPaCKphIBaTh COJEpKaHHE OWOJOTMUYECKMX TEPMHHOB U TOHSTUM:
KU3Hb, KJIETKa, oOpraHu3M, wmeraboausM (OOMEH BeIIeCTB U MpEeBpallicHHe
SHEPTHUM), TOMEOCTa3 (CaMOpETyJisIIus), YPOBHEBass OpraHU3alus >KUBBIX CHCTEM,
CaMOBOCIIpOU3Be/IeHHE (PENpOAYKIIUSA), HACIEICTBEHHOCTh, N3MEHYHUBOCTh, POCT U
pa3BUTHE;

YMEHHE W3JIaraTb OWOJOTHYECKHE TeOopuH (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpaJlbHasi JIorMa MOJIEKYJsIpHOM Ouosoruun), 3axoHbl (I
Mennensa, T. Moprana, H. . BaBunoBa) u ydenus (o IEHTpax MHOTooOpasus u
MIPOUCXOXKJICHUST KyJIbTypHBIX pacteHuidt H. V. BaBunoBa), omnpenensiTb TpaHHUIIbI
UX NPUMEHUMOCTH K >KMBBIM CUCTEMAaM;

YMEHHUE BJIQJIETh METOJIaMH HAYYHOTO TO3HAHUSI B OMOJIOTMH: HAOJIOJCHUE U
OTIMCAHUE UBBIX CHUCTEM, TMPOILIECCOB W SIBJICHWIA, OpraHW3alysl U TPOBEICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKEHHE  TUIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXY HCCIEeIyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pe3yJbTaTOB, WCIOJh30BAHHBIX HAYYHBIX IMOHSATHUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJBI HA OCHOBAHUU TOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIICCTBEHHBIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
JYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOEHHOCTH
npoIleccoB: OOMEHa BEIECTB M MpEBpallleHUs] PHEPTUU B KIETKE, (POTOCHHTE3a,
IUIACTHYECKOTO Y DJHEPTreTHYECKOTo OOMEeHa, XEMOCHHTEe3a, MMHTO03a, Melo3a,
OTUIOIOTBOPEHUS, PA3MHOXKEHHS, HHIWBUAYATBHOTO  Pa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

YyMEHHE TMPUMEHATH TOJyYEHHbIE 3HAHUS JUIsI OOBSICHEHUS OHOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, Ul NPUHATHS NPAKTUUYECKUX PEIICHUHA B IOBCEIHEBHOU
KU3HU C 1Lenplo o0ecriedyeHus: O€30MacCHOCTH CBOETO 3/I0POBbS M 30POBbs
OKPY’KaIOIUX JIO/IeH, COOMIOACHNUS HOPM TPaMOTHOTO MOBEJCHHS B OKPY Karolien
NPUPOJIHON cpelie, TOHMMaHWEe HEO0OXOJUMOCTH HCIOJIb30BAHUS J1OCTHKCHHM
COBPEMEHHOM ouosoruu u OMOTEXHOJIOTUI TUTSL pPaLUOHATILHOTO
IPUPOJIOTIOTB30BAHUS;

yMEHHE peliaTth »dJeMEHTapHble TeHETUYECKHWEe 3aladyd Ha MOHO- U
TUTHOPHUIHOE CKpPEIIMBaHUE, CIICTUICHHOE HACIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIUBAHUs JJIsI MpEeJCKa3aHus HACcIeIOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE W MpakTHYecKhe padoThbl, COOJII0/IATh
npaBuia Mpu paboTte ¢ ydeOHbIM U JJa0OPaTOPHBIM 000PYA0BAHUEM;

YMEHHUE KPUTHUYECKH OIICHMBAaTh W HWHTEPNPETUPOBATH HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMSA, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS U3
pPa3MYHBIX UCTOYHUKOB (CpeACTBAa MaccoBOW MHGOpPMAIMK, HAYUHO-TOMyJSIPHBIC
MaTepuayibl), AITHYECKHE AacCHeKThl COBPEMEHHBIX HCCIIEJOBaHUNH B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37]aBaTh COOCTBEHHBIE TIMCBMEHHBIE W YCTHBIE COOOIICHUS,
006001ass OMONIOTUYECKYI0 HMH(MOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh TOHSATUHHBIN anmapar OUOJIOTHH.

[lpenmerHble pe3ynbTaThl OCBOEHHsI ydyeOHoro mpeamera «buosorus» ¢ 11
Kacce NOIHKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUS ©CTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOM E€CTECTBEHHO-
HAYYHOW KApTUHBI MHpPA U HAYYHOTO MHUPOBO33PEHUS, O BKIAAE POCCUHUCKUX H
3apyO0eXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHUE OHOJOTHH, (PYyHKIMOHAILHOMN
IrPaMOTHOCTH Y€JIOBEKa JJIsl pellieHHUs )KU3HEHHBIX 3a]1ay;

YMEHUE pPacKpbIBaTh COJEpKaHHE OWOJOTMYECKMX TEPMHHOB U MOHSATHUM:
BUJ, MOIYJISIIUS, TeHO(MOH, IBOIIONUS, ABWKYIINE CHIbI ((PaKTOphl) HBOJIOLUH,
PUCIIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pa30BaHUE, IKOJOTHYECKUE (HAKTOPHI,



DKOCHUCTEMa,  MPOAYIEHTHl, KOHCYMEHTBI,  PEAyIeHThl, IeNU  IUTAHUSA,
9KOJIOTHYECKasl MMpaMuja, OuoreoreHos, onocdepa;

yMEHHE u3JaraTb OWOJIOTUYECKUE Teopuu (dPBOJIIOLMOHHAs Teopusi Y.
JlapBuHA, CHHTETHYECKass TEOpHUsS DBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxonacra K. M. bapa, uepenoBaHusi ri1aBHBIX HamlpaBiIeHUH U
nyteit sBomonuu A. H. CepepiioBa, yuenus o o6umocdepe B. . Bepnaackoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHHUE BJIaJIETh METOJIaMH HAYYHOTO TMO3HAHUSI B OMOJIOTMH: HAOJIOJCHUE U
OTNMCAHUE KUBBIX CHUCTEM, TMPOILIECCOB U SIBJICHWI, OpraHW3als U TPOBEIACHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIBUKEHHE  TUIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXIY HCCIEeIyEeMbIMU BEJIMYMHAMH, OOBICHEHHE IOJTYUYEeHHBIX
pe3yJbTaTOB, WCIOJB30BAHHBIX HAYYHBIX IMOHSATHUNA, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJBI HA OCHOBAHUU TOJTYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OUOJIOTHUYECKUX
O0OBEKTOB: BHUJOB, [MOMYJIAIMHA, MPOIYUEHTOB, KOHCYMEHTOB, pEIyIlEHTOB,
OMOreoeHO30B M DKOCUCTEM, OCOOEHHOCTH TMPOLECCOB: HACJIEACTBEHHOM
U3MEHYHUBOCTH, E€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUSA, MPUCIOCOOIEHHOCTH
OpTaHU3MOB, JEUCTBUS JKOJOTHUYECKHMX (PAKTOPOB HAa OpraHU3MBI, MepeHoca
BEIIECTB W TIOTOKA DHEPTHM B DJKOCHUCTEMAaX, AaHTPOTIOTEHHBIX W3MCHECHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHOT€OXMMHUYECKUX
UKJIOB B Ouocdepe;

YMEHHE TMPUMEHATH TOJIyYEHHBIC 3HAHHUS JUIsI OOBSICHEHUS OHOJIOTHYECKHX
MPOLIECCOB M SIBJICHHUM, U1 MPHUHATHS MNPAKTHYECKUX PENICHUA B TMOBCEIHEBHOMU
KU3HU C ILenplo oOecredyeHus: OE€30MACHOCTH CBOEro 310pPOBbS M 370pPOBbA
OKpPY’KaIOLUX JI0/IeH, COOIOAEHNS HOPM TPaMOTHOTO MOBEJAEHHS B OKpY Karollen
OPUPOJIHOM cpefle, TNOHMMaHHE HEO0OXOJUMOCTH HCHOJIb30BAHUS JIOCTUKEHUM
COBPEMEHHOM OMOJIOTHH ISl PAallMOHATIBHOTO MPUPOA0NOIb30BaHNUS;

yMEHHE pelIaTh 3JIEMEHTapHble OMOJIOTUYECKHE 3aJauH, COCTaBJISTh CXEMBI
MEpPEeHOCca BEIECTB U DPHEPTHH B IKOCUCTeMax (1IN MUTaHUs);

YMEHHE BBINOJHATh J1a0OpaTOpHbIE W MpakTHYecKue paboThbl, COOJIIO/IAThH
npaBuiia Mpu padboTte ¢ yueOHbIM U JAOOPATOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHMBAaTh W HWHTEPNPETUPOBATH HHPOPMAIUIO
OMOJIOTHYECKOTO  COJIEPKaHMsA, BKIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CpeACTBa MaccoBOW MHGOpPMAIMK, HAYUHO-TOMYJISIPHBIC
MaTepuabl), paccMarpuBaTh  [NIOOAJNbHbIE — JKOJOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUILIUIO;

YMEHHE CO37aBaThb COOCTBEHHbIE TNHCbMEHHbIE W YCTHBIE COOOUIEHMUS,
00001128 OMOJOTUYECKYI0 HMH(OPMAILIUIO U3 HECKOJbKUX HCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TEM undpoBbie
Ne i/m P KonTtpoabubie | IIpakTtyeckue (minpp )
NMPOrpaMMbIl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcsbl
bubanorexa IIOK
1 b 2 :
HOTIOTHA Kak Hayka 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CUCTEMBI M UX OpTaHU3aIus 1 bubmmoreia LOK
p H https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUM COCTaB U CTPOCHUE KIIETKH 8 1 buomiorexa LOK
https://m.edsoo0.ru/7f41¢c292
4 JKuzHenesarenbHOCTh KIIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOXeHMEe 1 HHANBUyaIbHOE Pa3BUTHE 5 1 bu6moreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh U UBMEHUYHMBOCTD 8 15 bubmuoreka [IOK
OPraHU3MOB ' https://m.eds00.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubmmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpems 1 buomiorexa LIOK
https://m.edsoo.ru/7f41¢292
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoumnuyecTBo yacos JJIeKTPOHHBbIE
HanMeHoBaHue pa3iesioB H TeM nudgpoBbie
Ne ni/m P Kontpoabnubie | IIpakTnueckue (uwepp )
NMPOrpaMMbl Beero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bubmnoreka [IOK
1 0 9 1
BOFOHORHAS OHONOTHS https://m.edsoo.ru/7f41cc74
5 Bo3nukHoOBeHUE U pa3BUTHE KU3HU HA 9 05 bubmmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmmorexa [JOK
1
3 OpraiH3Mbl if OKpYXIOLRAL cpesa > https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa ¥ 9KOJIOTUYECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5







IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KosmuyecTBO yacos DJIeKTPOHHbIE
Ne Mara nu@poBbIe
Tema ypoka Kontpoabnsie | IIpakTHuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
bubmuoreka IIOK
1 buoinorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUS KUBOU MPUPOIBIL.
[IpakTudeckas padora Ne 1
P P bubmuorexa [IOK
2 «Hcnonb30BaHue pa3IuIHbIX 1 0.5
https://m.edso0.ru/863e6122
METO/IOB MPU U3yYCHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cucTeMBbl, TPOLIECCHI 1 bu6morexa [JOK
U UX U3Y4YCHUE https://m.edso0.ru/863e6564
4 XumMmuueckui cocta kieTku. Boga u 1 bubmuoteka [IOK
MUHEpPAJbHBIE COIIN https://m.eds00.ru/863e674e
bu6 OK
5 benku. CocTtaB u cTpoeHHE OEITKOB 1 nomorexa I
https://m.eds00.ru/863e6b72
depMeHTBl — OHOJOTHYECKUE
karanusatopsl. JlaboparopHas
6 pabota Ne 1 «3yuenue 1 05 bubnuoreka LIOK
KaTaTuTUYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMEPE aMHUIIa3bl
WJTH KaTajlasbl)»
b K
7 Yrnesoapl. Jlumuapr 1 nbmmotexa O

https://m.edso0.ru/863e6870




bu6morexa [JOK

8 Hykziennossie KHCIOTSL AT https://m.eds00.ru/863e6d5¢c
9 HcTopust u MeTO1bI U3yUEHUS bubnuoreka [IOK
kieTku. Kierounas reopust https://m.edso0.ru/863e6e88
10 Knerka kak 11esocTHas )KkuBast
cucTeMa
CrpoeHue 2yKapuoTUUECKON KIETKH.
JlabopaTtopHas pabota Ne 2
«M3yueHune cTpoeHus KIETOK bubmuoreka [IOK
11 pacTeHu, JKUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii MO MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTIpenapaTax i ux
OTIMCaHHUE)
12 OOMeEH BEIECTB UIH META00ITHU3M Bubmorexa HOK
https://m.eds00.ru/863e766¢
13 doTtocuHTE3. XEMOCHHTE3 bubmorexa [OK
https://m.eds00.ru/863e7c98
. bubmoreka [IOK
14 dmepreTieckuii 0omen https://m.edso0o.ru/863e7aae
’Ku3HeHHbINM MK KISTKH. JleneHue
KieTku. Muto3s. JlaboparopHas
15 pabota Ne 3 «Ha6J'II-OI[I;HI/Iep MHTO3a B 0.5 Bubmorexa HOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOITIpEnapaTax»
16 buocunTes O6enka. Peakmus bubmuoteka [IOK
MAaTPUYHOIO CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsaus — onocuHTE3 OENIKa bubmorexa [OK
https://m.eds00.ru/863e796e
18 Hexnerounbie (GOpMBI )KU3HU — bubnmuoreka [IOK




BUPYCHI

https://m.edso0.ru/863e7540

bu6mmorexa [JOK

19 @opMBI pa3MHOKEHHS OPTAHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bu6mmorexa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
O0pa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OnJI0/I0TBOPEHHUE.
21 JlabopaTtopHas pabora Ne 4 05 bubmuoreka [IOK
«M3yyenne cTpOeHM MOIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
99 WNuuBuyansHOE pa3BUTHE bubnuoreka LIOK
OpraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnmuoreka [IOK
HACJICICTBEHHOCTH U U3MEHYMUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJIeJOBaHUS
24 npu3HaKoB. MoHOTHOpHIHOE bubmiorexa LIOK
https://m.edso0.ru/863e8878
CKpEIMBaHUE
JurnOpuaHoe CKpenmBaHue. 3aK0H BuGmorexa LIOK
25 HE3aBHCHUMOTO HACJIEIOBAHUS
https://m.edso0.ru/863e89a4
MIPU3HAKOB
ClerieHHOe HaceI0BaHue
npusHakoB. JJaboparopHas pabora
26 No 5 «M3yuenue pe3ynbTaToB 05 bubmuoreka [IOK
MOHOTHOPHIHOTO U TUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpeIMBaHus y Apo30puibl Ha
TOTOBBIX MUKPOIpENapaTax»
27 I'enernkamona. HacnenoBanue bubmnoreka IIOK




IMPHU3HAKOB, CHUCIINICHHLIX C ITOJIOM

https://m.edso0.ru/863e8c60

W3menunBocTh. HenacneacrenHas
M3MEHUYMBOCTD. JIabopaTtopHas

28 pabota Ne 6. Uzyuenue 1 05 bubmmoreka [IOK
MO (UKAIMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAIMOHHOTO psAJia U
BapUaIlMOHHOMN KPUBOW»
HacnencteHHas "3BMEHUHUBOCTb.
29 JlaGoparopnas pa6ora Ne 7. 1 05 bubmoreka [IOK
«AHanmu3 Mmytamui y apo3odriel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpENapaTax»
30 ['enernka yenoBeka 1 bubmiorexa LIOK
https://m.edso0.ru/863e8d78
Pezepaublii ypok. O6001eHHE 110
31 Teme «HaciaencTBeHHOCTh U 1
W3MEHUYHUBOCTH OPTaHU3MOBY
bu6moreka [IOK
32 Cenekuus KaK HayKa i npoLece 1 https://m.edso0.ru/863e9214
33 MeTobl U JOCTUXKEHUS CEINEKIINU 1 bubmuoteka [IOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexnonorus kak orpacib 1 bubnmuoreka [IOK
[IPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME




11 KJIACC

KosmuyecTBO yacos DJIeKTPOHHbIE
Ne Mara nu@poBbIe
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIUS U1 METOJIbI €€ U3Y4CHUS 1 brbmorexa [IOK
H a ya https://m.edsoo.ru/863ea20e
5 HcTopus pa3BuTHUs peAcTaBIeHUN 1 bubnuoreka LIOK
00 3BOJIIOLUHU https://m.edso0.ru/863e9570
bubmuoreka [IOK
3 Mu 1
KPOIBOIIOTHA https://m.edsoo0.ru/863e9cle
[omynsuus Kak seMeHTapHast
€MHHIIA BUA U SBOJIOINH.
4 Jlabopatopnas pabota Ne 1 1 0.5 bubmmorexa [OK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JBuxynme cuibl (371€MEeHTapHbIE 1 bubmuoreka [IOK
(bakTOphI) IBOIOLUN https://m.edsoo.ru/863e9da4
bu6mmorexa [JOK
6 EcTtectBennsIif 0T00p 1 €10 GOpMBI 1
P $op https://m.edsoo.ru/863e9ed0
Pe3ynbraTel 3BOMIOLIMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
BU000pa3zoBanue. JlaboparopHas bubmuoreka [IOK
7 1 0.5
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJIBHOTO XapaKTepay»
3 Hanpasnenus u nyru 1 bubnuoreka LIOK
MAaKpO3BOJIOLUHU https://m.edsoo.ru/863e9cle




HeoGpatumocTs 3BOIOIIMN

HCTOpI/ISI JKM3HU Ha 3eMIic U MCTOAbI

10 .
e€ u3ydcHus
['uroTessl MpOMCXOKACHUS KU3ZHU bubmmoreka [IOK

1 Ha 3emiie https://m.edso0.ru/863ea5a6

12 Pa3zBuTue xu3Hu Ha 3emMiie o 3paM U bubmoreka [IOK
MepruoIam https://m.edsoo.ru/863eabbe
OCHOBHBI€ 3TaIbl BOJIOIUN
PaCTUTEIBHOTO U )KHBOTHOTO MHUPA.

13 [IpakTuyeckas pabora Ne 1 05 bubnuoreka [IOK
«M3ydeHne UCKOIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
PacTEeHMI U )KUBOTHBIX B
KOJUICKITUSIX
CoBpeMeHHas cucrema bubnmuoreka [IOK

14 OPTaHUYECKOTO MHUPa https://m.edso0.ru/863ea48e

15 DBOIIOIHS YeJoBeKa (AaHTPOTIOTEHES) bubmorexa LOK

https://m.edsoo.ru/863eac2c

16 JBrxymme criibl ((hakTophl) bubmuoreka [IOK
AHTPOTIOTEHE3a https://m.edso0.ru/863ead44
OCHOBHBIE CTaIH YBOJIIOLIAN

17 YeIoBeKa

18 UYenoBeueckue pachl U MPUPOIHBIC bubmoreka [IOK
ajJarnTalnuy 4eJIoBeKa https://m.edso0.ru/863eaea?
PesepBHblii ypok. O600IIeHHE TTO

19 TeMe « BOBHMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emMJIe»

20 DKoJIoTHs Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTUYECKHE bu6morexa [JOK




(bakTopsl

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

AbuoTtnueckue GpakTopsl.
JlaGoparopnas pa6ora Ne 3.
«Mopdonornaeckrne 0COOCHHOCTH

. bubmuoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. Jlaboparopnas pabora
Ne 4. «BnusiHue cBeTa Ha poCcT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubauoreka IIOK
23 buotnueckue dpakTopsl
¢ P https://m.edso0.ru/863eb348
DKOJOTHYECKUE XapaKTePUCTUKH
nonynsun. [Ipaktuueckas padora
24 Ne 2 «JToacuér uioTHOCTH 0.5
MOMYJISIIIUI pa3HbIX BUIOB
pacTeHuin»
o5 Coo01iecTBa OPraHU3MOB — bubmoreka [IOK
OMOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuoteka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MTOKA3aTENH YIKOCUCTEMBI.
bub6mmorexa [JOK
27 DKOJIOTUYECKUE MUPAMU/IBL.
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykueccus
28 [TpupoaHbIe 9KOCUCTEMBI
29 AHTpPOIIOr€HHBIE IKOCUCTEMBI
30 buocdepa — rinobanpHas bubmoreka [IOK
JKOCHCTEMA 3EMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuoreka [IOK

onocdepsr

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




32 YenoeuecTBo B Onochepe 3eminn 1
33 CocymiecTBOBaHNE TPUPOJBI U 1 bubmuoteka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprHbIiii ypok. O000mEHNE TEMBI
34 «Coo011ecTBa ¥ IKOJIOTHICCKUE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I1O 34 95

ITPOI'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMbI

IIpoBepsiemble peIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
0o0pa3oBaTe IbHOIi MPOrpaMMBbl CpeHEro 001ero 00pa3oBaHus

CdhopMupoBaHHOCTh 3HAHUH O MECTE U POJIHM OUOJIOTMH B CHCTEME
Hay4HOTO 3HAHUS €CTCCTBCHHBIX HayK, B (JOPMHUPOBAHIH COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHUMCKHUX W 3apyOCKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE
Oouonornu; (QyHKIIMOHATBHOW TPAMOTHOCTH YEIIOBEKA JUISl PEIICHUS

KHU3HCHHBIX 3aJ1a4

YMeHre pacKkpbiBaTh COJEpP)KaHHE OWOJIOTMUYECKHMX TEPMUHOB U
MOHATHUH: JKU3Hb, KJIETKA, OpTaHU3M; MeTa00IM3M (0OOMEH BEIIECTB U
MpeBpallicHue JHEPrHH), ToMeocTa3 (caMOoperyisius), ypOBHEBas
OpraHU3alusl )XKUBBIX CHCTEM, CaMOBOCIIPOU3BEACHHE (PETIPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYECKHe TEOpun (KJIETOYHAsi, XpOMOCOMHas,
MyTanuuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.J. Basunosa) u
ydeHus: (0 IIEHTpaxX MHOrooOpaszusi M MPOUCXOXKJEHUS KYJIbTYPHBIX
pacrennit H.U. BaBuiosa), onpenensaTs rpaHMUIlbl UX MPUMEHUMOCTH K

KHUBBIM CHUCTEMaM

VmMmenne BIagcTb MCTOAAMH HAy4YHOI'O IIO3HAHHUA B ouoaoruu
(Ha6J'IIO,I[eHI/IC U OIIMCAHUC XKUBBIX CHCTCM, IMIPOHCCCOB H HBHCHHﬁ;
OpraHn3anusa u IIPpOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBUKCHHUC THUIIOTEC3kI, BBIAIBJIICHHC 3aBUCHUMOCTHU MCIKIY
HCCIICAYCMBIMH BCIIMYNHAMU, 00BSICHECHHE MOJIYYCHHBIX PE3YJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ U 3aKOHOB; YMCHHUC

JIeJ1aTh BBIBOJBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB)

10 KJIACC

Kon
NMPoBepPsieMOro
pe3yJbTaTa

1

2

3

4

5

YMeHue BbLIEHATh CYIIECTBEHHBbIE MPHU3HAKHM BHUPYCOB, KIIETOK
MPOKApUOT U DYKAPUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTHM  IpOIIECCOB OOMEHa BEUIECTB U
MpeBpalieHns HEPruu B KJeTKe, (OTOCHHTE3a, MIACTUYECKOTo U
JHEpreTMyeckoro  oOMeHa, XEeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJJOTBOPEHHUS,  PAa3MHOKEHMS, HWHAMBUAYAJIbHOTO  pa3BUTHUA

opraHusma (OHTOT€HE3)




YMeHue TOpUMEHATh TOJydeHHBIE 3HAHHUS Ui OOBSCHEHHS
OMOJIOTUYECKHIX TIPOIECCOB U SIBICHUH, JUTSI IPUHSITHS MPAKTHICCKUX
peleHuii B TOBCEJHEBHOM JKU3HHM B 1IEJIAX 00ecreueHus: 0€301MacHOCTH
CBOETO 3JI0POBbS U 3710POBbsI OKPYKAIOIMX JIFOJIEH, COOJIIOICHUS HOPM
rpaMOTHOTO  TOBEACHHUS B  OKpYXKaIOUEHl NpPUPOJHON  Cpene;
MOHUMaHHUE HEOO0XOJMMOCTH UCIIOJIb30BaHUS JOCTH)KCHU I
COBPEMEHHOH OHMONOrMM M OWOTEXHOJOTUH JUIS PALMOHAIBLHOTO

IPUPOAOIIOJIb30BAHHUS

YMeHue peiaTh S3JIEMCHTAPHBLIC TCHCTHYCCKHUC 3aJa4Yd Ha MOHO- H
III/IFI/I6pI/II[HO€ CKpCIIMBaHUC, CUCINNICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/IJ1HOFO CKpCIIBaHUs JJIA npeacKa3zaHus

HaCJICAOBAHUA IPU3HAKOB Yy OPraHu3MOB

YMeHue BBINONHATH JabOpaTOpHbIE U MpaKTUYECKHe paboThl,
coOmoaTh MpaBwia INpu pabore ¢ ydeOHBIM M J1abOpaTOPHBIM

000pynoBaHNEM

YMeHne KpUTHYECKH OLEHMBATh U MHTEPNPETUPOBATh MH(OPMaLUIO
OMOJIOTMYECKOI0 COJEPKAHMSI, BKIIFOYAIOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 paznuyHbIX ucTouHUKOB (CMU, HayuyHO-TIOMYNIspHBIE MAaTepUabl);
ATUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIeAOBaHUNW B OHOJIOTUU,

MeIHUIIMHE, ONOTEXHOJIOT U

10

YMmeHue co3gaBaTh COOCTBEHHBIE TUCBMEHHBIE U YCTHBIE COOOIICHUS,
00001mast 6roIoTHUYECKy0 HHGOPMAITUIO U3 HECKOJBKUX UCTOYHUKOB,

rpaMOTHO MCIOJIb30BaTh MOHITUMHBIN annapat OuoJIoruu

11 KVIACC

Kon
MpoBePsieMOro
pe3yJbTaTa

IIpoBepsiemMble peIMeTHbIE Pe3y/JIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe IbHOI MPOrpaMMbl CpeHEero 001ero 00pa3oBaHus

CdhopMupoBaHHOCTh 3HAHUN O MECTE€ M POJIU OHOJIOTHUU B CHUCTEME
Hay4HOTO 3HAHUS €CTECTBCHHBIX HAyK, B (JOPMUPOBAHUH COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MHpPA U HAYy4HOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHUHCKMX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTHE
Oouonornu; (PyHKIIMOHATHHONW TPAMOTHOCTH YEJIOBEKa JJISi PEIICHHUS

JKN3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJCp)KaHUE OHOJIOTHYECKUX TEPMUHOB U

TTOHSTHM BU, IMOITYyJIALNA, FCHO(l)OHI[, OBOJIIONUA, ABHMIKYHIUC CHUJIbI




(dakTopsi) SBOJIIOLIHH, MPUCIIOCOOJICHHOCTh OpraHu3MOB,
BUJI000pa30BaHue, 9KOJIOTHYECKHUE (hakTopHl, IKOCHUCTEMA,
MPOIYIIEHTHI, KOHCYMEHTBI,  PEeIYIEHTHI, Hend  MHUTaHHS,

9KOJIOTHYEcKas MupaMuia, OuoreoneHos3, ouocgepa

YMeHue usnaratb OMOJIOTHYECKHe Teopuu (IBOJIOLMOHHAS Teopus Y.
JapBuHa, CHUHTETHMYECKas TeOopus  DBOJIOLMHM), 3aKOHBl U
3aKOHOMEpHOCTH (3apozsimeBoro cxoacrtsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiaeHui u nmyrei 3Bomtonun A.H. CeBeprioBa, yueHus o
ouochepe  B.M.  Bepranackoro), ompenensaTb  TPAHHUIBI  UX

MPUMCHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BiIaneTb METOJAaMH HAyYHOTO TIO3HAHUS B OWOJIOTHU
(HabmrofeHUe M OMHMCAHUE >KUBBIX CHUCTEM, MPOILECCOB W SIBJICHUM;
opraHu3anusi W TMPOBEJIEHHE OHOJIOTHYECKOTO DKCIEPUMEHTA,
BBIIBIOKCHUE  THIIOTE3BI;  BBIABICHHE  3aBUCUMOCTH  MEXIYy
HCCIIeTyeMbIMU BETMYMHAMH, OOBSICHEHHUE MOTYyYECHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH U 3aKOHOB; yMEHHUE

JIeNaTh BbIBOJBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB)

VYmMmenue BBIACIIATH CYHICCTBCHHBLIC IMpHU3HAKN CTPOCHUA
OMOJIOTUYECKMX OOBEKTOB: BUJIOB, TOIYJSIIHNA, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyIeHTOB,  OHOT€OIICHO30B U  JKOCHUCTEM;
0COOEHHOCTH IIPOIIECCOB HACJIeICTBEHHON U3MCHYHUBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BUI000pa30BaHUSA, MPHUCIOCOOICHHOCTH
OpPraHWU3MOB, JEHCTBHS DKOJIOTHYECKHX (DAaKTOPOB HAa OpPraHU3MBI,
MEePEeHOCa BEIIECTB U MOTOKA YHEPTHH B YKOCUCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHUHU B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEUIECTB U

OMOTreOXMMHUYECKUX IUKJIOB B Onocdepe

YMeHHe NOpUMEHATh [OJydeHHbIE 3HAHMS Ui OOBACHEHHS
OMOJIOTMYECKUX MPOIECCOB U SIBICHUH, Ul NPUHATUSA NPAKTHUYECKUX
pelIeHni B TOBCEJHEBHOM JKMU3HHM B IIENIAX 00eCTICYeHHS 0€301TaCHOCTH
CBOETO 37I0POBbS U 3/I0POBbSI OKPYKAIOIIMX JIIOAEH, COOTIOACHUS HOPM
rPAMOTHOIO  TIOBEICHUSA B OKPYXKAIOIIEH TPUPOAHON  Cpene;
IIOHUMaHue HE00XOJUMOCTH MCIIOJIB30BaHHUS JOCTHKECHHUU

COBpeMCHHOﬁ OHOJIOTHH U palliOHAJIIBHOTO ITPUPOJ0ITIOJIb30BAHU A

VmMmenne pe€maThb 3JIEMECHTApPHBIC OHOJIOTHYECKHE 3aJa4u, COCTaBJIATH

CXCMBLI IIEPCHOCA BCIICCTB U OHCPIUH B OKOCHUCTEMAX (I_ICHI/I HI/ITaHI/IH)

VMeHue BBINOJHATH J1a0OpaTOpPHBIE U TPAKTHUYECKHE paloTHl,
coOmoarh MpaBuia Mnpu paboTe ¢ ydyeOHbBIM M J1IAOOPAaTOPHBIM

o0opyaoBaHHEM




YMeHne KpUTHYECKH OLIEHWBAaTh W MHTEPIPETUPOBATH WH(OPMAINIO
OMOJIOTMYECKOI0 COAEP KAHUS, BKIFOYAIOLIYIO IICEBIOHAYYHBIE 3HAHUS

U3 pa3IMyHbIX UCTOYHUKOB (CMMU, HaydHO-ITOMYINIsIpHBIE MaTepHalbl);

? paccMaTpuBaTh rio0abHbIC HKOJIOTUICCKHE IpOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HIIHIO
YmMmenue cOo31aBaThb COGCTBGHHBIC NMUCBbMCHHBIC U YCTHBIC COOGH.[CHI/ISI,
10 0000111251 OMOJOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIbKUX MCTOYHHKOB,

rpaMOTHO HCIIOJIB30BaTh MMOHSITUHHBIN arIapar OmoJsIoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIe PKAHM A

buomorns kak HayKa

11

buonorust — Hayka o >xuBOM mpupoze. Pomp Oumomornum B (opmMupoBaHUU

COBPEMEHHOMN HaydHOU KapTHHBI Mupa. CHCTEeMa OMOJIOTHISCKUX HAYK

1.2

Mertozapl MO3HaHUS KUBOM NpUpoabl (HAOMIOACHHE, SKCIEPUMEHT, ONHCAHUE,
U3MepeHHe, Kilaccu(ukanus, MOAEIUPOBAHME, CTaTHCTUYECKas o0OpaldoTka

JTAaHHBIX)

JKuBbIe cCHCTEMBI M UX OopraHusanusa

2.1

JKusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus ouosnoruu. CBoiicTBa

OmocucTeM M UX pazHooOpasue

2.2

YPOBHI/I OopraHu3alnuu ouocHucTEM: MOJ'ICKy.]'IHpHO-FCHCTI/I‘IGCKHI;’I, KJ'ICTO‘IHLI?I,

OpraHU3MEHHBIH, MOMYISALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHbIH

XVWMHUYECKHI COCTAB U CTPOCHUE KIIETKU

3.1

XUMHAYECKHN COCTAaB KIJIETKM. XHMHUUYECKHE BJIEMEHTBL: MAaKpPO3JIEMEHTHI,
MHUKpO3JIeMEHTHl. Boma w  MuHepanbHble BemecTBa. @OYHKIMU BOIBI U

MUHCPAJIbHBIX BCHICCTB B KJICTKC. Ho,u,uep;xaHHe OCMOTHYECKOT0 Oajianca

3.2

benku. CocraB m cTpoeHne OeIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
Hezamenumbple M 3aMEHUMbIE AMUHOKHUCIOTBHL. AMHHOKHUCIOTHBI COCTaB.
VYpoBHU CTPYKTYpbI OEJIKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YETBEpPTUYHAsl CTPYKTypa). XUMHUYECKHEe CBoiicTBa OenkoB. buonornmueckue
(GyHKIIMY OENIKOB.

®epMmeHTHl — OMonormueckne Karaam3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHtp, cyocrpatrnas cnenuduanocts. Kodepmentsl. Butamubbpl. Otiaundms

(hepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB

3.3

YrieBoasl: MOHOcCaxapuabl (TIOK03a, pubo3a U J1e30KCUpr003a), JUcaxapuIbl
(caxapo3a, JlaKkTO3a) W TMOJUcaxapuibl (Kpaxmal, TJHWKOTEH, IIeJUTI0JI03a).
buonornueckue GyHKIIUU YIIEBOJIOB.

Jlunuael:  TpuUrIMUepUAbl,  cTepouabl,  Qochonunuabl. [wapoduibHO-
ruapodoOHbIe  CcBOWCTBA. buonornueckme ¢GyHkuu JunuaoB. CpaBHEHHE

YIJI€BOJA0B, OEJIKOB U JIMIIU 0B KaK HCTOYHUKOB OHCPIruu

3.4

Hyxkneunosele kucnorsl: JJHK n PHK. HykieoTnapl — MOHOMEpBI HYKJIIEMHOBBIX




kucioT. Crpoenune um ¢ynknuu JIHK. Crpoenme u ¢ynkumm PHK. ATO:

CcTpoeHue U GyHKIINU

3.5

I_[I/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TeOopuUs. MeTtoabl HN3Y4YCHUA KIICTOK

3.6

Knerka xak nenoctHas kuBasi cucrema. OOnme NMpu3HaKW KJIETOK: 3aMKHYyTas
HapyxHast memOpaHa, monekynasl JJHK kax remernueckuii ammapar, cucreMma

CUHTE3a Oelika

3.7

Tunsl KIETOK: dyKapuoTHYecKas U mpokapuoTuieckas. OcCOOEHHOCTH CTPOCHUS
MPOKapUOTHYECKOW  KieTku. KieroyHas cTeHka Oakrtepuil. CrpoeHue
SYKapUOTHYECKOM KJIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU U

TpUOHON KIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKA, IIUKOKAJIUKC, HX
¢bynkuuu. [Tnasmatuueckas MmeMmOpana, e€ cBoiicTBa 1 pyHkuu. Llutonnasmau eé
opranouipl. OqHOMEMOpaHHBIE OPTaHOU/IBI KJIETKH: HHIOIIa3MaTHUeCcKasi CeTh
(BIIC), ammapart I'omapmku, 1u30coMbl. [10TyaBTOHOMHBIE OPTaHOWIBI KICTKH:
MHUTOXOHJIpUH, IUIacTHIBL IIpomcxokieHne MHUTOXOHAPUM M IUTACTHA. Buabl
wiactu. HememOpaHHble opraHoubl KJIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTD,

PECHUYKHU, KTYTUKH. CDYHKI_II/II/I OpraHOM 0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynasaTtopHblid 1eHTp kieTku. CTpoeHue sfipa: siepHas 000i0dKa,

KapuoIljiasma, XpoOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCnopT BEIIECTB B KJIETKE

H{I/IBHGHCHTGHBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WU MeTa0oIM3M. ACCUMIIISIIUSA (TUTACTUYSCKH OOMEH) U
TUCCUMUJIAINS (PHEPreTUUeCKuid 0OMEeH) — JIBe CTOPOHBI €IWHOI0 Ipoliecca
MeTabonu3ma. Turbl oOMeHa BEIECTB: aBTOTPOQHBIM U reTepoTpodHbIi. Posb

(depMeHTOB B 0OMEHE BEILIECTB U PEBPAILEHUH SHEPTHH B KIETKE

4.2

dorocunte3. CBeroBast 1 TeMHOBas (pa3bl oTocuHTe3a. Peaknnu hoTocuHTe3A.
O¢ddexTuBHOCTL (oTOCHHTE3a. 3HAaYeHUE (HOTOCHHTE3a JUIS KM3HU Ha 3emile.
Brnusiaue ycnoBuit cpenpl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIMICHUS €TO
MIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEeMOCHHTE3UpyIome OakTepuu. 3HAaUCHUE XEeMOCHWHTE3a [UIs

’KU3HHU Ha 3eMiie

4.3

C‘)HepFeTI/ILIeCKI/Iﬁ oOMeH B KIETKE. PaCI_HCHJ'ICHI/Ie BC€IICCTB, BBLIACJICHHUE U
AKKYMYJIIMPOBAHUE OHEPruuM B KIICTKCE. OTansl OHEPreTUICCKOro obMeHa.
I'muxonus. BpO)KCHI/Ie Hn €ro BUABI. KI/ICJ'IOpO,I[HOG OKHUCIICHHUC, NI KJIICTOYHOC

npixanue. DPpGeKTUBHOCTb SHEPTeTHUECKOro 0OMeHa

4.4

Peakunn matpuusoro cunresa. 'enernyeckas unopmanus u JJHK. Peanuzanus

TeHEeTUYECKOU I/IH(I)OpMaI_II/II/I B KJeTKe. I'eHeTHYeCKHH KOJ M €ro CBOMCTBA.




Tpanckpunuus — matpuunblii cunre3 PHK. Tpancisuus — 6uocunTtes Oenka.

Konuposanue amuHokuciaot. Poias pubocom B buocuHTe3e Oenka

4.5

Heknerounbsle ¢opmbl xu3Hu — Bupychl. Mcropus otkpsitus Bupycos (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U IHKU3HEICATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHi, XUBOTHBIX U 4YeJIOBEKa, BHI3bIBACMbBIC
BUpycamu. Bupyc ummynonedumnura yenoseka (BUY) — Bozoynutens CITM/a.

[TpodunakTrka pacpocTpaHeHus BUPYCHBIX 3a00JIeBaHUI

Pa3zMuoxeHnE 1 HHIAUBHUAYAJIbHOC Pa3BUTHC OPTaHU3MOB

5.1

Knetounslii mukn, WM KU3HEHHBIM LMK KieTku. MHtepdaza u MHTO3.
[Tponeccrl, mpoTrekaronme B uHTepdasze. Permmkanus — peakius MaTPpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBIM HabOp — KapHOTHII.
JWIuion el W TalUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL. ~ XPOMAaTHIBL
[{uTonornyeckne OCHOBBI PA3MHOXKEHHS W WHIWBUIYATBHOTO Pa3BUTHUSA
OpTaHU3MOB.

Henenue xmerkn — MuTo3. Cramum mutosa. I[Ipomeccsl, mpoucxoasnme Ha

Pa3HBIX CTaAUAX MUTO34a. buonornueckuit CMBICI MHTO3a

5.2

CDOpMLI Pa3MHOXCHHA OPraHU3MOB!: Oecroyioe M IIOJIOBOE. BI/I,I[BI Oecrnonoro
Pa3MHOXCHHA: HOCJICHUEC HAABOC, IIOYKOBAHHEC OAHO- W MHOTI'OKJICTOYHBIX,
cn0p006pa3013aHI/Ie, BCIr€TaTUBHOC Pa3sMHOXKCHHC. I/ICKYCCTBCHHOG

KJIOHUPOBAHHUEC OPraHU3MOB, €TI0 3HAYCHUC IJIS1 CCIICKII NN

5.3

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYUS OT OECIOI0r0.
Meito3. Cragum Meioza. IIpouecchl, mnpoucxonsume Ha CTagusx Meiosa.
[loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornueckuit cmsicn u

3Ha4YeHUE MeHo3a

5.4

['ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy KHBOTHEIX. [looBbie
JKEJIe3bl: CEMEHHUKU M SUYHUKH. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX KIETOK —
rameT (crepMaro3ous, SiIekIeTka) — ciepMaToreHes u ooreHes. OcobeHHOCTH

CTPOCHUA SIAIEKIIETOK U CIICPMaTO30HU10B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHe3

5.5

WunuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPUOHANBHOE  pa3BUTHE
(amOpuorenes). Drtarbl YSMOPHOHATIBHOTO PAa3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyssuus, opranorenes. IloctamOpuonansHoe pazButue. Turbl
NOCTIMOPUOHANIBHOTO Pa3BUTHUS: NpsAMoOE, HempsiMoe (MMuMHOYHOE). BrnusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

PocTt u pa3BuTue pacrennii. OHTOreHe3 IIBETKOBOIO PaCTEHUSI: CTPOCHHE CEMEHU,

CTalu pa3BUTHA

HacneacTBeHHOCTh 1 K3MEHYHBOCTh OpraHHu3MOB




6.1

IIpenmeT m 3amaun reHeTuky. McTopus pa3BuTHs reHEeTUKU. Bkitag poccuickux
U 3apyOeXHBIX Y4YEHBIX B pPa3BUTUE TEHETUKH. MeToabl TIeHETUKU
(ruOpUIOJIOTUYECKUM,  IIUTOTEHETUYECKUH,  MOJEKYIIPHO-TEHETHUYECKHIA).
OcCHOBHBIE T€HETUUYECKHE MOHATHA. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeMas B

cxemax CKpCIJ_[I/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HAaCJeJI0BaHUSl TPU3HAKOB, YCTaHOBIeHHBIE I. MeHmenem.
MoHoruOpuHOe CKpelnmMBaHUE. 3aKOH €IUHOOOpa3usi THOPUIOB TIEPBOTO
nokoyieHust. [IpaBwiio JTOMUHHUpOBAaHWS. 3aKOH pacCHICIUICHUS TPHU3HAKOB.
I'unore3a ynctorsl ramet. [lo1HOE M HEMOJIIHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpenmBaHue. 3aKOH HE3aBUCHMOTO HACJECJIOBAaHUS MPU3HAKOB.
[luTOoreHETUYECKNE OCHOBBI JUTHOPUIHOTO CKPEHMBAaHUSA. AHAIM3UPYIOIICE
CKpenmBaHue.  Mcmoiib30BaHWE — AHAIMBHPYIOIIETO  CKPCNMBAHHS YIS

OTIpe/IeNIEHUs TEHOTHIIAa 0COON

6.3

CuennenHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cremjieHHOMY
HacJIeJIOBaHUIO TIeHoB. HapymeHue cuemjeHuss T€HOB B pe3ynbTare
KPOCCUHIOBEpAa. XPOMOCOMHAasl TEOpHUsl HAaCIEACTBEHHOCTH. ['eHeTmueckue
KapThlL.

I'eneruka mnona. XpoMOCOMHOE OIpEJEICHUE IoJa. AyTOCOMBI U IIOJIOBBIE
XpoMocoMmbl. ['oMorameTHble W TreTeporameTHble opraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, COHCIIJICHHBIX C ITOJIOM

6.4

N3MeH4YnuBOCTE. BI/I}II)I U3MCHYHNBOCTHU. HCEHACJICACTBCHHAA U HACJICACTBCHHAs.
Ponp cpeapl B HEHACIEACTBEHHONW  WM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(UKAIMOHHOW HM3MEHYMBOCTU. BapuanvoHHBIA psSg W BapHallMOHHAS
kpuBasg. Hopma peaknum npusHaka. KoiaumdecTBeHHbIE M KauyeCTBEHHBIC

IIPU3HAaKXW U UX HOpMaA pPCaKIuu. CsoiicTBa MO,Z[I/I(l)I/IKaHHOHHOI;'I N3MCHYHUBOCTHU

6.5

HacnenctBeHHasi, WM TeHOTHIWYECKas, W3MEHUYHUBOCTh. KomOuHaTtHBHas
M3MEHYMBOCTh. Melo3 U TMOJOBOHM TMpoliecc — OCHOBAa KOMOWHATHMBHOM
U3MEHYMBOCTH. MyTanmoHHas wu3MeH4YnBoCcTh. Kiaccudukanus MmyTaruii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 IpU4YMHBI MyTanuil. MyrareHHbIe
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEICTBeHHOM n3mMenunBoctu H. 1.

Basuiosa

6.6

I'enetuka 4enoBeka. Kapuorun dyenoBeka. (OCHOBHBIE METOAbl TE€HETHUKH
YyeJIoBEKa: reHeaJIornYeCKuH, OM3HEIOBBIH, LIMTOr€HETHYECKHUH,
OMOXMMHUYECKUN, MOJEKYISIpHO-TeHeTuUecKuid. COBpEeMEHHOE OmpeeieHNue
TEHOTHIIA: TTOJIHOTEHOMHOE CEKBECHHPOBAaHKE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C
nomompio [IIP-ananu3a. HacrmencrBeHHble 3a00JI€BaHUS YEIIOBEKA: T'€HHBIC
0ose3Hu, OONE3HHU C HACIEACTBEHHOMW MPEeapacionoKeHHOCThIO, XPOMOCOMHBIE

oone3nn. ComaTHYECKHE U FCHCPATUBHBIC MYTAIlHUU. HpI/IHI_[I/IHLI 30pOBOTO




06pa3a KU3HU, JUArdHOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTHUYCCKUX
Oomne3Hel. MenuKo-TeHETHYECKOe KOHCYIbTUPOBaHUE. 3HAUEHUE MEIUIIMHCKOM

TCHCTHUKH B ITPECAOTBPAICHHUU U JICUCHUU TCHCTHYCCKUX 3a00JIeBaHUH YEI0BEKA

CCJ'ICKL[I/ISI OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka W Tpolecc. 3apoXICHHE CEJIEeKIUU U JIOMECTHKAIIMSL.
VYuenne H.M. BaBunoBa 0 T1eHTpax TMPOHWCXOXKJICHHS W MHOT0OOpa3us
KYJIBTYpHBIX pacTeHui. LIeHTphl MpOUCXOKIEHUS TOMAIIHUX KXUBOTHBIX. CopT,

nmopoaa, mraMm

7.2

CoBpeMeHHBIE METOABI CENeKUUU. MaccoBbli W WHIMBUIYaJIbHBI OTOOpHI B
CEJNIEKLUN pacTEeHUN M KUBOTHBIX. OneHka 3KcTepbepa. bim3koponcTBeHHOE
ckpeumBaHue — MHOpuauHTr. Ywucras nuHusa. CKpelmBaHUE YHCTBIX JHHHUH.
['erepo3uc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHuEe — ayTOPUIUHT.
Otnanénnas rubpuguzanuss u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s u
MOJYyYEHHUE TOJIUIUIONIOB. JIOCTHMKEHHUSI CENEeKIMU PACTEHUW, XUBOTHBIX M

MUKPOOPTaHU3MOB

7.3

buotexHonoruss kKak oOTpacib MPOU3BOACTBA. ['€HHAas WHXXEHepus. ITambl
cozmanusi pexkomOuHanTHOM JIHK wm TpaHcrenneix opranm3moB. Kiertounas
umxkeHepus.  Kierounble  KymbTypel. MUKpPOKJIOHANBHOE  Pa3MHOXKEHHUE
pacteHuii. KnoHupoBaHHE BBICOKOMPOAYKTUBHBIX CEIbCKOXO31iCTBEHHBIX
OpPraHU3MOB. JKOJOTHYecKHue W dThueckue mnpodnembl. MO — reHeTH4ecKu

MO,Z[I/I(I)I/II_II/IpOBaHHLIC OpraHHU3Mbl

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT CO/Ie pAKAHUS

OBOJIIOIMOHHAA OUOJIOTHSA

11

DBOIOLMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenbcTBa  3BOJNIONMH.  [lajmeoHTosornMueckue:  MOCIENOBATEIbHOCTD
MOSIBJICHUS] BUJOB B MAJICOHTOJIOIMYECKOM JIETONMHUCH, MEPEeXOAHbIe (OPMBI.
Bbuoreorpaguyeckue: cxoactBo U paznuuue ¢ayH u (GIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJCTBA M PA3NUYHsI SMOPHOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTMYHBIC, aHAJOTHYHBIE,
pYAMMEHTApHbIE OpPTaHbl, aTaBU3MbL MOIEKYIIPHO-ONMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMUYECKUX MyTell y Bcex

OpraHu3MoOB




1.2

OpomtounonHass teopus Y. JapBuna. Ilpennochuiku  BO3ZHHUKHOBEHUS
napBUHU3MA. JIBUXKYIME CHIIBI SBOJIONMH BHAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEOMPEACIEHHAS! NU3MEHYUBOCTb,

00pr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopust 3Bomrouun (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

MukposBomtonus. [lonynsauus kak eAMHULIA BUAA U dBOJIOLUU

1.4

JBmkynme cuibl ((hakTopbl) HBOJIONUU BUAOB B Npupoie. MyTaluOHHBIH
MpoIecc U KOMOMHATHUBHAsT M3MEHYHBOCTH. [lOMynsIIMOHHBIE BOJIHBI U JApeid
reHoB. M3omsanus u murpauus. EcrecTBeHHBI 0TOOp — HampaBisiionmid GakTop
sBOJIOLUHU. POPMBI €CTECTBEHHOI'O 0TOOPA.

[IpucnocobaeHHOCT, OpraHU3MOB Kak  pe3yiabTaT 3Bojtouuu. [Ipumeps
MPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(o3bl ¥ HANOaJalTallHH.

Bun u BugooGpaszoBanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUI000pA30BAHMS:

reorpaduueckoe, SIKOJIOTHIECKOE

1.5

MakposBomonusi.  Dopmbel  3BONIOIUU:  QHUIIeTUYECKas, JAUBEpreHTHas,

KOHBCPICHTHAs, IIapallJICIIbHas. H606paTI/IMOCTB 3BOJIFOITUH

Bo3HukHoBeHME U Pa3BUTHC KU3HU HA 3emie

2.1

I[OHaquble OpCACTaBICHUA O 3apOXKIACHUU JKU3HU. HaquHe THUIIOTE3bI
BO3HUKHOBEHHMS >KH3HH Ha 3eMie: aOuoreHes u IMaHCIICpMUs. XuMuaeckas
ABONIONHUS. ODKCIEPUMEHTAIBHOE TIOATBEPKIACHUE XUMHYECKOH IBOJIIOIUU.
Havanpabie sTanel Ononormdeckor sBomonuu. ['unoreza PHK-mupa. Tlepsrie

KJICTKH U UX 3BOJIFOIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3zHu Ha 3emiue mo spam u nepuonaM. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. [lanmeosoiickas spa U €€ MEpUOIbL: KEeMOPHUHCKUH,
OPJIOBUKCKHM, CHWIIYPUMCKUW, JI€BOHCKUN, KAaMEHHOYIOJIbHBIA, TEPMCKUU.
Me3o30¥icKas 3pa U €€ eEPUoAbL: TPUACOBbIN, FOPCKUM, MEJIOBOM.

KaitHo3olickass 3pa ®u e€ mepuoabl:  MaJIEOTCHOBBIA, HEOTE€HOBBIH,
AHTPOIIOTECHOBBIMA. XapaKTEpUCTHUKA KIMMaTa U TEOJIOTUHYECKUX ITPOLIECCOB.
OCHOBHBIE 3TaITbl BOTIOIUU PACTUTEIHHOTO U )KHBOTHOTO MUPa. ApOMOP(O3HI Y
pacteHuii U KUBOTHBIX. [losiBIEeHME, paclBeT M BbBIMUPAHHUE TPYIIl KUBBIX

OpraHnu3MoB

2.3

Cucrema OpraHu4YCCKOro Mupa KaK OTPpa)XCHUC ISBOJIOIUH. OCHOBHEBIE

CUCTECMATHUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

OBoJIOLIMS YyesoBeKa. AHTPONOJIOTUsl Kak Hayka. Pa3BuTue mnpezicraBieHUN O

IMPOUCXOKACHUN UYCJIOBCKA. MeTob1 HU3YyUCHHUS aHTPOIIOrCHE3a. CXO)ICTBa u




pa3auyMs 4eJI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOe OJI0KEHHE YEJIOBEKA.
JBxynme cuibl (akTopbl) aHTporioreHeza. HacnencTeenHas H3MEHUHMBOCTD U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHbIM 00pa3 *KU3HHU, W3TOTOBIEHUE OPYAUH

TpyJa, MBIIUIEHUE, PEYb

2.5

OCHOBHBIE CTaJMM M BETBU HBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenblii, Yenosek npsamoxoxdaunmii, YenoBek HeaHAEPTAIbCKUN, YenoBek
pa3ymHbIii. Haxonkm HMCKOMaeMbIX OCTAaHKOB, BpEMsl CYLICCTBOBaHHS, 0OJIACTh

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 XKHU3HH, OpyAus

2.6

UYenoseueckue pachl. OCHOBHBIC OOJBIIME pPachl: €BpPONEOHaAHAs (eBpa3uiickasi),
HErpo-aBCTPaJIOUIHAS (’xBaTopUanbpHas), MOHTOJIOUTHAS (a3uarcko-
amepuKaHckas). YepThel mpUCIIOCOOIEHHOCTH MPEICTaBUTENICH YeIOBEUeCKUX pac

K YCJIOBUAM CYIICCTBOBAHUA. EnuHCTBO YeloBeUEeCKUX pac. KpI/ITI/IKa pacusma

OpranusMbl ¥ OKpyKarolas cpea

3.1

DKOJIOTHsI KaK Hayka. 3ajJjayd W pa3/ielibl dKOJOTHH. MeTOJbl 3KOJOTHYECKUX
HCCIIeIOBAaHUN. DKOJIOTHYECKOe MUPOBO33peHue. Cpeibl OOMTaHUSI OPTaHHU3MOB:

BOJHAaA, HA3CMHO-BO3AyIIIHAA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAs

3.2

Okonorndyeckue  ¢akrtopel. Knaccuduramuss  SKOJIOTMYECKUX  (aKTOPOB:
abuoTtmueckue, OMOTHYECKHE W aHTPONOTeHHBIC. J[eHCTBHE HSKOIOTHYECKUX

(hakTOPOB HA OPTAHU3MBI

3.3

AOnornueckue (GaxKTOpbl: CBET, TEMIepaTypa, BIaXKHOCTh. PDoTomepmoamsm.
[lpucnocobnenust OpraHu3MoOB K  JeMCTBUIO  aOMOTHYECKUX  (PaKTOPOB.

buonornueckue puTMsl

3.4

buornueckue ¢aktopbl. Buasl OHOTHYECKHX B3aWMOJEHCTBHI: KOHKYpEHIIHS,
XULIHUYECTBO, MMAapa3suTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAlU3M, HEWTpaJu3M. 3HaueHHe OHOTHYECKUX

B3aMMO/JICHCTBUH IS CYHICCTBOBaHHWA OPraHU3MOB B ITPUPOIHBIX COO6IJ.[€CTBaX

3.5

OKOJIOTHYECKUE XapaKTCPUCTUKHU omyJsauu. OcHOBHBIE IIOoKa3aTcIn
nomyidanuu: 4YUCICHHOCTb, IIJIOTHOCTb, POXAACMOCTb, CMCPTHOCTH, NPHUPOCT,

Murpauus. JJuHaMuKa YMCICHHOCTHU NOMYJISALUU U €€ peryssius

COO6H.I€CTBa N DKOJIOTHYCCKHUE CUCTCMbI

4.1

Coo0mecTBo opraHu3smMoB — Ouonenos. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MpPOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buabl-nomuHaHTel. CBS3M B

OuoIeHO3e

4.2

Okosnoruyeckue cucrembl (dkocucteMsbl). [loHstTue 00 3xocucremMe u




ouoreoneno3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI AKOCHCTEMBI: IPOIYIICHTEHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpopuueckue (muiieBble) YpoBHU »HKocucTeMbl. [luiieBble 1enu u ceTu.
OcHOBHBIE ITOKa3aTeIM HKOCUCTEMBI: OHOMacca, MPOAYKIUsA. DKOJIOTHMYECKUE
MUpaMUIbl:  MPOIYKIIMH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBa 3KOCHCTEM:

YCTOMYMBOCTB, cCaMOperysanus, pa3sutue. Cykueccus

4.3

[Ipupoaubie 3KOCUCTEMBL. DKOCUCTEMBI 03€P M PEeK. DKOCHCTEMa XBOMHOTO MU
LM POKOJIMCTBEHHOIO JIECa.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBL. ATpPOIKOCHCTEMBIL. Ypb0o3K0CUCTEMBI.
buonornueckoe u Xx0341iCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasue kak daktop ycroitumBocTu dKocucteM. CoxpaHeHUe

OMoJIOrMYecKoro pa3HooOpas3us Ha 3emiie

4.4

VYuenue B.W. Bepnaackoro o Ouocdepe. I'panuibl, cocTaB H CTPYKTypa
ouocdepsl. Kupoe BemecTBo M ero ¢yHkiun. OcobeHHOCTH OMOchephl Kak
rI00aIbHOW JKOCHUCTEMBL. J[MHaAMHUYeCKOe paBHOBeCME W oOOpaTHas CBS3b B
ouocdepe. KpyroBopoThl BeleCTB M OMOTCOXUMUYECKUE ITUKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaJIbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenosedecTBo B Omocdepe 3emuin. AHTPOTIOTEHHBIE M3MEHECHHS B Omocdepe.
['moGanpHBIC SKOIOTHYECKHE TPOOIEMBI.
OcHOBa palnMOHAIBHOTO YIPABICHUS MPUPOAHBIMH pecypcaMH W UX

ucrnosnb3oBanue. JlocTuxkeHns OMOI0THHN U OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorus. 10 knace. Ilaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u 1p.;
Ilon penakuumeit [laceunuka B.B. AxkimonepHoe o61iecTBO «31aTenbCcTBO
«IIpocBenienue»

* buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u ap.;
Ilon penakmueti [laceunnka B.B. AkmmronepHoe o61mecTBo «M3aaTenscTBO

«IIpocsenienne»

METOOANYECKHUE MATEPUAJIbI JISA YYUTEJIA

buonorus. 10—11 xnaccel. bazoBsiii ypoBeHs. [loypounsie pazpaboTku.: yueo.

nocobue aist o6meodpazonar. opranmzanuii / B. B. Ilaceununk, I'. I'. lIgeros, T.
M. EbumoBa. — 2-e uza., crep. — Mocksa : [Ipocsemnienue, 2023. — 230 ¢. —

(JIuHus xKu3HM).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
HUHTEPHET
https://resh.edu.ru/subject/5/10/ - 10 kmacc

https://resh.edu.ru/subject/5/11/ - 11 kna
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