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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTUU TEOPETHUECKYI0 OCHOBY IS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBITYCKHUKOB, TTOJIOXKEHUS 00 OOIUX MENIIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanuu, a TakyKe MOJ0KEHUS O CIeIUPUKE
Ouonoruu, €€ 3HAYEHWU B TIO3HAHMM HKUBOM MPUPOJABI U OOECICUCHUH
CYILIECTBOBAaHMSI YeslioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu Ja€T MpeaCTaBICHUE O MEJIsIX, 00 00I1el cTpaTeruu
o0y4eHU s, BOCIUTAHUS U PA3BUTUS 00yUaIOIKUXCS CPEACTBAMH Y4eOHOTO IIpeIMETa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacnpeneneHue 1o pasziesaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Y4YEHUs] yUEOHOr0o MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKM 00pa3oBaTEIbHOIO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEN
oOydJarommxcs.

B mporpamme 1o OHONOrMM TakKe YUYUTHIBAIOTCS TpPeOOBAaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolUXCsi MO OCBOCHHUIO COJIEPKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B mporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi ypOBEHb) peai30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMUpOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled NpUpOJHON cpeje.
[TosTOoMy HapsIy ¢ U3ydye€HHEM OOIIEOMOJIOTHYECKUX TEOpUM, a Tak)Ke 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYHUIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMUI 4YEIOBEKAa, MEIHKO-
T€HETHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH LIEIeCO00pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH MTPUPOIHON Cpede, aHaIN3a BIMSHUSA XO3IMCTBEHHOM



JEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenne BHUMaHUS K MPHUKIAJAHON HAMpaBIEHHOCTH Y4yeOHOro IMpeamMera
«buonorus» NpoAMKTOBaHO HEOOXOAUMOCTHIO 00€CTICUeHUS YCTIOBUH JJIsl pEIICHHUS
OJIHOM M3 aKTyalbHBIX 33]a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraer GpopMupoBaHue y oOy4arouIuxcsi ClOCOOHOCTU aJanTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero ooiiero oOpa3oBaHHsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MPUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILIUICHHS, IEHHOCTHOTO OTHOIIECHHS K KUBOM IIPUPOAC
U YEIJIOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS UMEET TAKXKE JJI PEIICHHS BOCIIUTATEIbHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydenne Ouonsorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  HWHGOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, GU3UKU, XUMUU U
reorpaduu. Ha3BaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro MpeaMera
«buonorusi» COCTaBUIM OCHOBY /I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOr0 B Iporpamme 10
OHOJIOTUH.

Ot6op comepkanusi yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOyYaroluecs: JOJKHbl OCBOMTh 3HAHMS M YMEHHS, 3HAUYUMBIEC IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM CHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPkKAaHUs, KOTOPbIE CITY>KaT OCHOBOM 711 (POpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHMsL.

CrpykTypupoBaHHe CoOJepKaHusi y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTUM OCYILIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U



HBOJTIOIMH. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOro nmpeamera «bromorus»
BBIJICJICHBI CIICIYIONINE COJepkKaTeIbHbIe IMHUU: «buoorus kak Hayka. MeToabl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasue OpraHU4ecKOro MHpay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yueObHoro npeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHWE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPUOOPETCHHE YMCHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus: yueoHoro npenmera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CISAYIONMINX 3a]1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAHUN O OHOJOTUYECKHUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOU
11 (OpMUPOBAHUS MPEICTABICHUNM O E€CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3ul U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA IMO3HABATEIbHBIX, MHTEIICKTYAIbHBIX U
TBOPYECKUX CMOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, WJACH M TMOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAQHOBJICHHE Yy OOydYarolmuxcsi oOmel KyJabTypbl, (YHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOM IPUPOJIbI HA OCHOBAHUH 3HAHUU U OIBITA, MOJYYEHHBIX ITPU U3YUEHUU
OMOJIOTHH;

dbopmupoBaHre y OOyYarOMIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMHUTaHUE YOCKIEHHOCTH B BO3MOXXHOCTH IMO3HAHUS YEJIOBEKOM KUBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHWE IIEHHOCTH OWOJOTUYECKUX 3HAHUW ISl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HU JJISI
OIICHKH TIOCJICICTBUI CBOEH JEATETbHOCTH 10 OTHOIIEHUIO K OKPYIKaIOIIeH cpere,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME M COONIOIGHHE MeEpP MNPOQPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpa3oBaHus «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBIISICTCS OO0S3aTCIBHBIM yUEOHBIM IMPEIMETOM, BXOJSAIIUM B
COCTaB MpeaAMEeTHOM 001acTh « EcTecTBEeHHO-HAYYHBIC TIPEIMETHIY.

JI1st u3ydeHust OMo0ruy Ha 6a30BOM YPOBHE CPEIHET0 0011ero o0pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COILEPKXAHUE OBYYEHUA

10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Pounb 6uosnoruu B hopMupoBaHUH COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeTopl MO3HAHUS )KUBOW IPUPOIBI (HAOIOICHUE, SKCTIEPUMEHT, OTIFCAaHHE,
U3MepeHue, KiIacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsi: Y. dapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHuEe pa3IMYHBIX METOAOB IpPH
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

JXKuBble cucteMbl (OMOCUCTEMBI) KakK MpeAMET u3yueHus ouosnorun. Otaudne
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CgoiicTBa OMOCUCTEM U X pa3HOO0Opa3ue. YpOBHU OpraHU3AMN OUOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIeHOTUYECKuU ), OMOCEpHBIi.

JemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TIPU3HAKH KU3HI», «YPOBHU OpPTraHU3AIUU
YKUBOM IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKHN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpPO3JIeMEeHThI. Boia 1 MuHepaibHbIe BEleCTBa.

OyHKIIMM BOJBI W MHUHEpaJIbHBIX BellecTB B Kierke. Ilogaep:kanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCIKOBOM MOJEKynbl (TIepBUYHAs, BTOPWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumonornueckme Kartammszatopel. CrTpoenme (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnunuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBonapl: MoHOcaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupud03a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIMM YTrII€eBOIOB.

Jlumunel:  Tpurnmuuepuasl, ¢ocomunuabl, crepouasl. [uapodubHO-
ruapodoOHble  cBoWcTBA. buomornueckne ¢GyHkmmm aunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunnoBwsie kucnotel: JHK u PHK. Hykneotuasr — MoOHOMEpBI
HyKJIenHOBBIX Kuca0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue n ¢pynkuun PHK.
Bunael PHK. AT®: ctpoenne u hyHKIIHIH.

[utonorus — Hayka o KieTke. Kierounast Teopusi — npuMep B3auMOJICUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Kierka kak nenoctHas xuBasi cucrema. OOLue Npu3HaKu KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Monekyinsl JIHK kak renetnueckuil ammapaT, cuctema
CUHTE3a OelnKa.

Tunsl KIeTOK: »yKapuoTHuecKas M IpokapuoTuueckas. OCOOEHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kietku. Knetounass crenka Oaxtepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsA CT€HKA, TITMKOKAJIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOW[Ibl KIIETKWA: MUTOXOHIPHUH, IIJIACTUIIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Huarpammbl:  «PacnpeneneHne XHMMHAUYECKHX OJJIEMEHTOB B  HEXKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».



Tabmuubr u cxemsl: «llepuoamueckas Ta0aMIIAa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennosbie kucnotsl. JJHK», «Ctpoenue Monexyibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuas.

ObopynoBaHue: CBETOBOW MHKPOCKOI, O0OpyIOBaHHE JUIsi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONIpENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pa6ora Neo 1. «M3yueHue KaTaUTUYECKOW AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl UK KaTallas3bl).

Jlabopatopnass pabora Ne 2. «UM3yueHue cTpoeHHsI KIETOK pPaCcTCHHIA,
YKUBOTHBIX W OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHICAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WM METab0IU3M. ACCUMIIIAIUSA (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIUSA (PHEPTeTUUECKUl OOMEH) — JIBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabon3ma.

Tunbl oOMeHa BelecTB: aBTOTPpO(dHBINA U reTepoTpodHbIil. Poias ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILCHUN YHEPTUHU B KIIETKE.

®ortocunTe3. CBeroBas W TeMHOBasg (Qa3bpl (porocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XeMOCHUHTE3UPYIOIIUE OaKTepruH. 3HAUYCHUE XEMOCHHTEe3a IS
JKU3HU Ha 3eMJIE.

DOHepreTuueckuii oOMeH B KJIeTKe. PacliernsieHue BeIleCTB, BBIJICJICHUE U
AKKyMYJIMPOBAHUE PHEPTUHU B KJIETKE. DTalbl YHEPTEeTUUECKOro 0OMeHa. [ ukonus.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WK KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakumm wMarpuuHoro cuHre3a. ['enermueckas wuHbopmanms u JIHK.
Peanuzanus reHetmyeckoil uHpoOpManuu B KIETKE. | @HETHMYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.



Hexknerounsie popmebl xxu3nu — Bupychl. Mcropus otkpeitus Bupycos (. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — Bozoyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpasza.  lIpodwunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JleMmoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metadbonuzmy, «MUTOXOHIPUSY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHb nuki Bupyca CIIN/a,
oakrepuodaray, «Pemnmukarms JJTHK».

O6opynoBanue: Moaenu-amuinkauuu «Y npoenune JHK u Tpanckpunims»,
«buocunres 6enka», « CTpoeHue KIETKN», Mojienb cTpyKTypsl JJHK.

Tema 5. PasMHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Kietounbii MK, WIM KU3HEHHBIM LUK KJIeTku. MHTepdaza u mMutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIumiouHeIi W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBl.  XpOMaTHUbL.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Cragum murtosa. [Iponeccel, npoucxoasmme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromTo3.

@DopMbI pa3MHOXKEHUSI OPTAaHU3MOB: Oecrioioe u mojioBoe. Bubl 6ecronioro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €0 3HAYECHUE JIJI CEJICKIIUU.

[TonoBoe pazMHOX)EHUE, €T0 OTINYHUS OT OECIIOJIOrO.

Meito3. Craguu meniosa. [Ipormecchbl, npoucxoasime Ha CTagusxX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HAYEHHE MENO03a.

['ameTtorenes — mporecc oOpa30BaHUS TMOJOBBIX KJIETOK Y YKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SIMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.



OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OmuiogoTBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTeHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuoHanbHOE pazButhe. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue
CpeIbl Ha pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHH, CTA/INH PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DoOpMbl pPa3MHOKEHUS OpPraHU3MOBY», «JlBoiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOe pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsi mukin», «Pemmukanus JHK», «Mutos»,
«Menosy», «llpsmoe n HEenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
4eIoBeKa», «OCHOBHBIEC CTAAUN OHTOTECHE3a».

O6opynoBanue: MHUKPOCKON,  MHUKpompenapatel  «CriepmMaTo30Ubl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «KapuoknuHes B KJIETKaxX
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/legenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHble U IpaKTHYECKHE PadOThI:

Jlaboparopnass padota Ne 3. «HaGmromeHue mMuTO3a B KJIETKAX KOHUMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopuass pabora Ne 4. «l3ydeHue CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxX).

Tema 6. HacsieICTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3aaun reneTuku. Mictopus pa3Buthst TeHETUKU. Pob iutosorum
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJOTHUECKUNT,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhi1). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HAclIeIOBaHUS MPU3HAKOB, yCTaHOBIIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokosneHud. [IpaBuino qoMUHUPOBaHUS. 3aKOH pACIICIUICHUS TPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.



JuruOpuaHoe  cKkpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKPELIMBAHUSI.
AHanu3upyromee cKkpeupanue. Mcnoap30BaHue aHATU3UPYIOLIETO CKPEIIMBAHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuermieHHoe HaclieqoBaHue npusHakoB. Pabora T. Moprana mo
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClenieHus reHOB B pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

I'enetuka nona. XpoMOCOMHOE ONpPEAEICHUE 10Ja. AyTOCOMBI U TTOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Bupl M3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HaclleACTBeHHasA. Ponp  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAM(MUKAIMOHHOW W3MEHUMBOCTH. BapuanMoHHBIA psAl U
BapuannoHHass kpuBas. Hopma peakuun mnpusHaka. KonudecTBeHHbIE W
KAueCTBEHHbIE TMPU3HAKM M UX HOpMa peakuuud. CBOICTBa MOAM(PUKALMOHHON
M3MEHYUBOCTH.

HacneactBenHasi, wiM TeHOTHUIIUYECKas, M3MEHUUBOCTb. KoMOMHATHBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHasi u3BMEeHUMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBocty H. M. Basuiosa.

BuesnepHas HacCIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenmoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YyeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEIIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJIEIACTBEHHOM MPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKHUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIULMHCKON
TCHETHKH B MIPEAOTBPAICHUH 1 JICUCHUU TeHETUUECKUX 3a00I€BaHN YEIOBEKA.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.



Tabmupt ©  cxembl:  «MOHOTMOPHIHOE  CKpEIIUBAaHUE U €ro
[UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpellMBaHHEY,
«llutonornyeckue - OCHOBBI  JWTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pACTCHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBAaHUS,
CLUCIUIEHHOTO C mnoyioMm», «KapuoTumbl dYemoBeka ©W  KUBOTHBIX», «Buasl
U3MEHUYHMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarmoHHast U3MEHUYUBOCTHY.

O6opynoBanue: MoJeau-anuIuKanuu «MOHOTHOPUIHOE CKpEIUBaHUE),
«Henonnoe nomuHupoBaHuey, «Jurubpumnoe ckpeniuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTtipemnapat «Jpo3oduna» (Hopma, MmyTauu GopMbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlabopaTopHbie U IpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEUIMBAHUS Y AP030(P Ikl Ha TOTOBBIX MUKPOMpPEIapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenne MoaupuKkamoHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopaTtopHasi pabora Ne 7. « AHanu3 MyTanuil y Apo30(¢uiasl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktueckass pabora Ne 2. «CocrtaBiieHHME UM aHajdu3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa W IPOLIECC. 3aPOKICHHUE CEJEKIIUU U JOMECTUKALU.
VYuenue H. U. BaBuiioBa o 1ieHTpax mpoucxXoxaeHUs 1 MHOT0O0pa3us KyIbTYPHBIX
pacteHuii. LIeHTpbl MPOMCX0XKAECHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, HITaMM.

CoBpeMeHHbIE METOJIbI CENEeKIIMU. MacCOBBIN ¥ HHAUBUAYATIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILIEHKa JKCTepbepa. bIM3KOpoaCTBEHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpenMBaHWE YHUCTBIX JUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otpanénnas rubpuauzanus u e€ ycrnexu. MIcKyCCTBEHHBIN MyTareHes U NoJly4eHHe
MTOJIMIUIONIOB. J{OCTHIKEHUS CENEKIIMN PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonmorus kak oTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. IJTarbl
co3ganusi pexombunantHod JIHK wu Tpancrenneix opranu3MoB. Kierounas
nHxeHepusd. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.



Okosornyeckue W atudyeckue  npobmembl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpets: H. WM. Baunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupbr u cxembl: kKapta «lIeHTpBl MPOUCXOXKIEHUS U MHOrooOpaszus
KYJBTYPHBIX pacTtenuit», «llopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. iBanoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpPOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISKU TUIOJI0B M KOPHETLIOIOB TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Okckypcus «OCHOBHBIE METOAbI M JOCTHKEHHS CEJICKIIMU PACTCHUUA U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KUIIACC

Tema 1. IBosIrOIMOHHAST OHOJIOTHS.

[Ipennochulkn BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUH. IBOJIOLUHUOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue >BOJIIOLIMOHHON TEOpUU HA PAa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CsugnerenscTtBa »BOMOUMM. llaneoHTONIOrMYECKHE: TTOCIEAOBATEIBHOCTD
NOSIBJICHHS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMMCH, NEPEXOJHbIE (DOPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GpayH u Ghjaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA M pa3iuyusi 3MOPHUOHOB pa3HbIX BHJOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. [lapBuna. Ilpeanochuiku BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHIIBI HBONIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYHUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [lonymnsuusa kak eAMHUIA BUA U BOJIOLMH.



JBmxymiye cuiibl (PakTophl) SBONIONUH BUAOB B Ipupoje. MyTallmOHHBIN
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsIMOHHBIE BOJHBI U JIped
reHoB. M30J1us 1 MATpanus.

EcrectBennbiii oTOOp — Hampapisoomui (aktop 3BomOIUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHU3MOB KakK pe3ysbTarT 3BoJonuu. [Ipumepsr
IIPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANTALUH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IKOJIOTUYECKOE.

MakposBomorusi. DopMbl  3BOJIONMUM:  (UIETHYECKAsl, JIUBEPreHTHAs,
KOHBEpIreHTHas1, mapasuiesbHas. HeoOpatuMocTh 3BONIOIUY.

[IponcxoxIeHne OT HECNEUUAIM3UPOBAaHHbIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTuBHas paguanus.

JeMmoHcTpanuun:

[Toptpetsr: K. JInunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromnep, A. H. Ceepuos.

Tabnuup! u cxemsl: «Pa3BuTHE OPraHUYECKOTO MUpa Ha 3eMie, «3apobIln
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbsl  OOpbObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyTtannoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cuibel sBosouuny, «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUECKOE BUI000pa30BAHUE .

ObopynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIAMHU OKPACKH,
HaOOp IUIOAOB M CeMsH, Koyekuus «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUM Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckass kapta Mupa, KoeKIus «POpMbI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojaenb ammukauus «llepexpéct
XPOMOCOM», BIIaYKHBIE ITpenapathl «PazButue HacekoMoroy, «Pa3BuTue JIsarymKkm»,
mMukpornpenapar «Jpozodua» (Hopma, MmyTaui GOpMbl KPbIIILEB U OKPACKHU TENA).

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

Jlabopatopuast pabora Ne 1. «CpaBHEHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

Jlaboparopnas pabota Ne 2. «Onucanue nNpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.



Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE KU3HHM Ha 3emuJie.

JloHay4HBIE TPEACTABICHHUS O 3apOXXKACHUM >XW3HU. HaydHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHcnepMmus. XHUMHUYEcKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKON 3BOIIOIMA. HavyanbHbie 3Tarbl
ouonormdyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. [lepBble KIETKM M HX DSBOJIOLMS.
®opMHUpPOBaHUE OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.

Pa3Buture xu3HM Ha 3emuie mo 3pam u nepuonam. Karapxei. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickass »pa u €€ TepuoAbl: MAJIEOrE€HOBBIN, HEOTCHOBBIN,
AHTPOITOTN€HOBBIM.

XapakTepuCTUKa KJIMMaTa U IeOJIOTHYECKUX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMU PACTUTEIIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [I0siBIIEHNE, pacBET U BBIMAPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro MHpa KaK OTpakeHue 3BOJIONUH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIILI OPIraHU3MOB.

DBOJIIOLIMS YENOBEKa. AHTPOIOJIOTH KaK HayKa. Pa3BuTue npencraBieHui o
IIPOMCXOKJICHUHN 4elloBeKa. Meroasl u3ydeHus aHTponoreHesa. (CxonacrBa u
pa3yInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue  cunbl  (aktopel)  aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3TOTOBJICHUE OPYIUN TPYZa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBU HBOJIFOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBeK
yMenbld, Yenoek npsaMoxoasmmi, YermoBek HeaHIEpTAIbCKHHM, YenoBek
pa3ymHblii. Haxoakum HMCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIHs.

YenoBeueckue packl. OCHOBHBIE OOJBUIME  pachl:  E€BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3maTtcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  NPEACTABUTENCH
YEJIO0BEYECKUX pac K YCIOBHAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JdemoHcTpanuu:

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

JlapBuH.



Tabmuiel 1 cxeMbl: «Bo3aukHOBeHHE COIHEUHON CHCTEMbI», «Pa3BuTHE
OpraHu4eckoro Mupa», «PacturenpbHas KieTka», <«OKMBOTHas  KJETKay,
«IIpokapuornueckast kietka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTr0 MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHeinmme moanm», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «Hen0BEeYECKUe pacoh».

Ob6opynoBanue:  mymsxu  «[Ipoucxoxnenne  demoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaiblld, KPOMaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud TEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOrHYecKas Tabnuua, KoJeKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue UCKONMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusi «DBOJIIOLUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKOJIOrUs KaK HayKa. 3aJlauyd U pa3Jieiibl 3KOJIOTuU. MeToAbl SKOJIOTHYECKUX
MCCJIETOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHUOPTAaHU3MEHHASI.

Okosornueckue (¢daktopel. Kriaccupukanuss 5KOIOTMYECKUX (HAKTOPOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOINU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

bunornueckue (bakTophI. Bunger OMOTHYECKUX B3aMMOJICCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBApTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpan3M. 3HaueHHWE OWOTHYECKUX B3aWUMOJEHCTBUN [IJISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU mnomysiuuu. OCHOBHBIE TOKa3aTeIn
MOMYJISILUU: YUCICHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, INPHUPOCT,
Murpanus. [[nHaMuka 4ucI€HHOCTH MOMYJISLUU U €€ PEerysiusl.

JdeMoHcTpanuu:



[Hoptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['ekkes.

Tabmuupr u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpeabl oOUTaHUs
opranusMoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30pUU-Ty(penbkuy, «IlumieBbie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pa6ota Ne 3. «Mopdoaoruueckue 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOMTAHUS.

JIabopaTtopHas padota Ne 4. « BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «I1ocy€T MIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
pacTeHUu.

Tema 4. CooOmecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo0miecTBo opraHu3mMoB — OuoueHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHoOIIeHO3E.

Oxosiornyeckue cucrembl (dkocuctemsl). llonstue 00 »sKocucTeMe U
ouoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U ITOTOK 3HEPIUU B HKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHU 3KocucTeMbl. [IuiieBble nenu u cetu. OCHOBHBIE
[OKa3aTelIu SKOCHUCTEMBI: OMoMacca, HPOAYKLIHA. DKOJIOTMYECKHE TNHUPaMUJIbL:
MPOAYKIIUU, YHCJICHHOCTH, OuoMacchl. (CBONCTBA HSKOCUCTEM: YCTOMYHBOCTb,
camoperyJsiuus, pazputue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPOTOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobOpa3zue kak ¢akrtop ycToWunMBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pasHOoOOpa3us Ha 3emIie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbl. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTb! BelecTB 1 OMOr€OXMMHUECKHUE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emiii. AHTPOIIOTEHHBIE U3MEHEHHsI B Onocdepe.
['1oGanbHbIE IKOJIOTUYECKUE TTPOOIIEMBL.



CocyiecTBoBaHue PUPOBI U YEJI0BEYECTBA. CoxpaHenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBHOTO
YIOPABJICHHUS MPUPOJHBIMU pPECypCaMHM M MX HCHOJNb30BaHUE. JloCTHkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl n cxemsl: «I[lumessie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTaHusy, «IKOJOTHYECKAas NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo jeca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
aAHTPOIIOT€HHBIE BO3ACHCTBUS HA IPUPOAY», « BakHENIME HCTOYHUKY 3arpA3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelIass cocTaBisitomias Ouocgepob»,
«®aktoppl  gerpagauuu  nouB»,  «l[lapHukoBeli  3PdexT»,  «DaKTOpbI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue xku3HHU B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mozenb-anmukanus «Tunuuable OUOLEHO3bI», repdapuii
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHenmmx
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYDP», FepOapuu U KOJJICKLUU PaCTEHUH U )KMBOTHBIX,
IIPUHAJIEKAIINE K pa3HBIM YKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii ®@enepaunn, H300paXEHUs] OXpaHSIEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30BAHUA

Cornmacuo ®I'OC COOQO, ycranaBimuBaroTcsa TpeOOBaHUS K pe3yjbTaTaMm
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JWYHOCTHBIX PE3YyJbTATOB OCBOCHHUS MpeaMera «bHOoJIorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IpaXXJ1aHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOINPENIENICHUI0, HajJu4yhe MOTHUBaUU K OOy4YeHHI0  OHOJOoTruH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  O0pa30oBaHUs, HAJIMYUE HDKOJOTMYECKOrOo IPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JInuyHOCTHBIE PE3yIbTaThl OCBOCHUS Ipeamera « buoaorus» I0CTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPYJa U CTAPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXaroUIEn cpeie.

JIngyHOCTHBIE pE3ynbTaThl OCBOCHUsI ydeOHOro mpeamera «buoiorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacCHIMpPEHUE KU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS



c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM TTO3UITUN 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, YBaK€HUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON MJEATEIBHOCTH MPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENIEATh COOCTBEHHYIO TIO3WIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYHUTHIBATH B CBOMX JIEUCTBUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH pOCCUCKON IrpaXIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
PonunoM, ropaocTu 3a cBOM Kpaid, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYPY, ITPOLLIOE
Y HACTOsAIee MHOTOHAIIMOHAILHOTO Hapojaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOTHOMY HACIEIUIO U MaMSTHUKAM MPUPOJIbI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BuTHE OWOJIOTWH, TOHUMAHUS 3HAUYCHUS OWOJOTMU B TO3HAHMHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIYXEHUIO M 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWE IYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;



OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISAM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUICHUE K MHPY, BKIIOYAsl ICTETHKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE YMOIMOHATBHOTO BO3/ICHUCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pPa3HBbIX BUJIaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHusl, POPMHUPOBAHUS KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHUMaHUE M pealu3aiusi 370pOBOTO0 M 0e30macHoro oOpasa KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MMOHMMAaHUE LEHHOCTH TPaBWJI WHAUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUE TMOCJIEICTBUM M HEMPUITHUS BPEIHBIX MPUBBIYCK (YyMOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIAO0JIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM M COLUHAIBHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIHLHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaNIbHON JesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M €amMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHWE K TPHPOAEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHSI OJKOJOTUYECKOW KyJIbTYPhI: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPYKAIOIIEU CPELBI;



OCO3HaHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U myTed ux
pELIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh IMPUOOpETaeMble MpU HM3YyYEHUH OHOJIOTHU
3HaHWSA W YMEHMS MpPU PEIICHUU NpoOJieM, CBA3aHHBIX C PalUOHAJIbHBIM
OPUPOJIONIOIB30BAaHUEM  (COOJIIOJIEHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHUIOB,
aKOcuCTeM, brochepsr);

AKTUBHOE HENPHUATHUE JICUCTBUM, MPUHOCSIIIUX BpPEI  OKPYKAIOIIECH
IPUPOAHON Cpele, YMEHHE IPOrHO3MPOBATh HEOJArONpPUATHBIE SKOJIOTUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACUCTBUI U IIPEIOTBPAILATD UX;

HAJIMYKE PA3BUTOIO HKOJIOTMYECKOTO MBIIICHUS, SKOJIOTUYECKON KYJIbTYPBI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPaKTHUKH, OCHOBAHHOIO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YUTATEIIBCKOM KYJBTYpbl KaK CpEICTBA
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

MOHMMaHue cneuupukd OHUOJOTMM KaK HayKH, OCO3HaHHs €€ poJd B
(GOpMHpPOBaHUM PALMOHATIBHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeACTaBlIeHUs] 00 OKpYXKarolleM MHpE KakKk O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OWOJIOTHUHU JJIi COBPEMEHHOM LMBUIIN3ALUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YEJIOBEUECTBA, MOMCKA MyTEe BBIXOAA U3 II100aJbHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWOJIOTMYECKUX 3HAHUHW B LEISIX
NOBBIIICHUSI OOIIEeH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IIPU U3y4YE€HUU OMOJIOTHH;



IMIOHUMAaHHUC CYITHOCTH MCTOAOB ITO3HAHUA, NCIIOJIb3YCMbIX B €CTCCTBCHHbBIX
HayKax, CIIOCOOHOCTH HCIIOJIB30BaTh [MoJIy4acMbIC 3HAaHUA [JI1 dHaJIn3a ¢
O0OBSCHCHUS SBJICHUI OKPYKAromero Mupa U InpouCxXoIAInX B HEM I/IBMGHCHI/IfI,
YMCHHUC OCJIaTb 00OCHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX (1)aKTOB u
HMCIOIMUXCA JaHHBIX C LCJIbIO ITOJIYYCHUA JOCTOBCPHBIX BHIBOJIOB,

CIIOCOOHOCTh CaMOCTOSATEIBHO HCITOJB30BaTh OMOJOTHMYCCKHUE 3HAHUS JJIA
peLICHUA HpO6J'IeM B pCaJIbHbIX JKU3HCHHBIX CUTYallUAX,

OCO3HaHUC LCHHOCTHU Haquoﬁ ACATCIIbHOCTHU, TOTOBHOCTL OCYIICCTBJIATDH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,

T'OTOBHOCTb 141 CITOCOOHOCTh K HCIIPCPBIBHOMY O6pa3OBaHI/II-O 151
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH II0 OHMOJIOTHH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUeOHOTo mpeaMmeTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC IT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaKAIOIINE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPTusl, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHNE, HAOIIOICHNE, U3MEPEHHUE, SKCTICPUMEHT U APYTHX ), YHUBEPCATbHBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPAaMOTHOCTH M COIMATIBLHOMN
KOMIIETEHIIUU  OOYYaloIMUXCs, CIOCOOHOCTh OOY4YalolIUXCS  HUCIOJIb30BaTh
OCBOCHHBIC MEXKTUCIUTIIIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCATbHBIC
y4eOHbIe IEUCTBUS B TTO3HABATEIILHON M COLIUANIbHOM MPaKTHKE.

MeramnpeaMeTHbIe PE3YNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0OIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBjajiecHHe  YHMBEPCAJBHBIMM  Y4YeOHBIMM  NO3HABATEIbHBIMHU
NefiCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSATENILHO  (OPMYJIMPOBATH W aKTyallM3MpPOBaTh  IPoOOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIh30BaTh TPH OCBOEHWUW 3HAHWA TMPUEMBI JIOTUYECKOTO MBITUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHA, 0O00OIICHHS ), PaCKPhIBAaTh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEpHbBIE MPU3HAKH, YCTaHABIIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );



ONpEeNeNsaTh LENU JEATEIbHOCTH, 3a/aBas MNapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C IIOCTABJICHHBIMU LIESAMU;

UCIOJIb30BaTh OMOJIOTNYECKUE OHATHUS Ul OOBSICHEHHS (PAaKTOB U SIBJICHUM
YKUBOU IIPUPOABL;

CTPOUTb JIOTMUECKHUE PpACCYKACHUsS (MHIYKTUBHBIE, JEAYKTHBHBIC, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IIPUMEHATh  CXEMHO-MOJEINBHBIE  CPEACTBA  JUIl  NPEACTABICHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaK)Ke MPOTUBOPEUUI PA3HOTO POJIA, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;

pa3pabaTbiBaTh IJIaH PEIICHUs MPOOJIeMbl ¢ YYETOM aHAIN3a UMEIOLIUXCA
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JIEATEIbHOCTb, OLICHHMBaTh COOTBETCTBHE
PE3YyIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboTy B  YCIOBUAX  PEAIbHOrO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIeI0BATEIbCKHE TeHCTBUS:

BJIaJI€Th HaBBIKAMHU Y4€OHO-HCCIIEI0BATENbCKON U IPOEKTHOM A€ATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUs MPAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3JIMYHBIX METOA0B MO3HAHHS;

WCIIOJB30BaTh Pa3JIMYHbIE BUABl JEATEIBHOCTH IO IOJIYYEHHID HOBOTO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YU€OHBIX U COLMAIbHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUIT MBIIUICHUS, BIaJI€Th HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbIE 3aJa4yd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATh MPUYUMHHO-CIIEICTBEHHBIE CBA3M W aKTyaJlM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh aPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEIICHHs 3aladd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;



OCYIIECTBIISTh LI€JICHANPABICHHBINA MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M IPAKTHUECKYIO 00J1acTH
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC WUJIEH, IPE/UIaraTh OPUTMHAIIBHBIE MOAXO/bI U PELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) paGora ¢ uHpopMaLHe:

OpPUEHTHPOBATHCS B PA3IMUHBIX UICTOYHUKAX HHPOpMAIUH (TEKCTE YIeOHOTO
nocoOusl, HAy4YHO-IIONYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
MHGOPMAILMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTb;

(opMyIHpPOBATH 3aMIPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3a/1ay;

MpuoOpeTaTh ONBIT HMCHOJb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  IpeCTaBICHUS
OHoJOornyecKor HHPopMaluu (CXeMbl, FpapuKH, THArPAMMBbI, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpeIACTBa Npu padbore cC
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIQJETh  HaBbIKAMU  pACMO3HAaBaHMS W 3a0UThl  MHpOpPMALNH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) ob1enne:

OCYILECTBISATh KOMMYHHKAIIUH BO BCEX Cepax *KU3HU, AaKTUBHO yUaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBAaTh CYXICHHS OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon
3aJjauM, YYUTBHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULUN JPYTHMX YYaCTHHKOB
JMajiora Wi TMCKYCCUH);



pacmo3HaBaTh HEBEPOAIBHBIE CPEJCTBA OOIICHWS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIWH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICUCTBHSI, TOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTUYHO HM3J1araTb CBOIO TOYKY 3PEHUS C HCIIOJIh30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U UHAMBUIYabHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBUS PU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUU C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

MPUHUMATh IIEIM  COBMECTHON  JICATEIHOCTH, OPTaHU30BBIBAaTh W
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBUM,
pacrpenensiTh pojid C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4eCTBO CBOETr0 BKJaJa M KaXKJOTO0 Y4YaCTHHKA KOMaHJbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIC IIPOCKTHI, OICHWBATH HWIEH C TO3UIIMH HOBH3HEI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYUMOCTH,

OCYIIECTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTHYECKHME 3HAHUS JUISl BBISBJICHHS TMPOOJIEM U HX
pEIICHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMPATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUU TIICJICBBIC W CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M MOCTYIIKaxX MO OTHOIICHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3J0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEIIbHO OCYIIECTBIISATH MO3HABATEIBHYIO JIEATEIbHOCTh, BBISBISATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIbHO COCTAaBJATh IUIAH PEIICHUS TPoOieMbl ¢  y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;



pacImpsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEAITOYTCHUH;

JeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHNUE;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT,

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO INMUPOKOH SPYIUIUH B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO IIOBBINIATH CBOW 00Pa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyAaIlMsIM, BHOCHTH KOPPEKTHUBBHI B JICATCIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM;

BIQJICTh HaBBIKAMHM  II03HABATCIbHOW  pedICKCMM KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JEHCTBHUH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIBTaTOB W
OCHOBaHUH, MCIOJIK30BaTh MPHUEMBI peqUIeKCHH JJIsi OICHKU CHUTYalldd, BBIOOpA
BEPHOI'O PEILICHUS;

YMETh OIICHHBATh PUCKH M CBOCBPEMCHHO IPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;

INPUHUMATh MOTHBBI W apryMEHTHI JPYTrUX IPH aHalM3e pPe3yJIbTaTOB
NeSTSIIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

IPUHAMATH CeOsl, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

IMPUHAMATh MOTHBBI W aApPryMEHTHl JAPYTUX IpPU aHAIHW3E pPEe3y/IbTaToB
JCSATCIIBHOCTH;

IpHU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MU € TTO3UIMH JIPYTOro YeIOBEKa.

MHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienudpuyeckue Jjis yueOHoro npeamera «buoiaorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO0 3HAHWW B PAa3MYHBIX yUEOHBIX CHTYallUsAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIUsX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
PE3yNBTATHl IPEACTABIICHBI TIO TO/1aM 00YyUYEHUSI.

[IpeameTHBIC pe3yiabTaThl OCBOCHUS ydeOHOTO mpenmMera «buonorus» ¢ 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOT O
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-



HAyYHOW KApPTUHBI MUPa U HAYYHOIO MHUPOBO33PEHHS, O BKJIAJAE POCCUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COAECp>KaHUE OMOJOTMUYECKHX TEPMHUHOB M TOHSTHUM:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAILEHUE SHEPTUH ),
roMeoctas (caMmoOperyJysiiusi), YpOBHEBas OpraHu3allds J>KUBBIX  CHCTEM,
CaMOBOCIIPOU3BEIEHNE (PENPOAYKIIHS), HACTEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OWOJIOTUYECKHE TeOopuu (KJIETOYHAasl, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOKIEHHUS KyJIbTYpHbIX pacTeHuid H. 1. BaBuiioBa), onpenensiTe rpaHULbl KX
IIPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHHE BIaJETh METOJaMU HAYYHOTO MMO3HaHUs B OMOJIOTUM: HAOJIIOJIEHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SBJIECHUM, OPraHU3alUsl U TMPOBEACHUE
OMOJIOTMYECKOT0 AKCIIEPUMEHTA, BBIABUKEHHUE TUTIOTE3bI, BBHISBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBbIMU BEJIWYMHAMH, OOBICHEHUE IOJTYUYEHHBIX pPE3YJIbTaTOB,
VCIIOJIb30BAHHBIX HAayYHBIX MOHATHUM, TEOPUN U 3aKOHOB, YMEHHUE JI€JIATh BBIBOJbI
Ha OCHOBAHUHU TIOJIYYECHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
HDYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpalleHUsS DHEPTrUM B KIETKe, (DOTOCHHTE3a,
MJJACTUYECKOTO U JHEPreTHYEeCKOro OOMEHa, XEMOCHMHTe3a, MHTO3a, Meio3a,
OTUIOJIOTBOPEHUSA, PA3MHOXKCHHS, WHIMBUAYAJIbHOIO PpPa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJIbI0 obOecreyeHrs O€30MacHOCTH CBOETO 3J0POBbS M 3/I0POBBS
OKPY’KAIOIIUX JIFOJIeH, COOJII0IEHUSI HOPM T'PAaMOTHOIO TIOBEJICHUS B OKPY Karolen
MPUPOHON cpejie, NMOHUMAaHUE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
MIPUPOAOTNIOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMECHTApPHbIE TE€HETUYECKUE 3aJaud Ha MOHO- W
TUTHOPUHOE CKpEIIMBaHUE, CIICTUICHHOE HACJIeIOBaHNWEe, COCTaBISATH CXEMbI
MOHOTUOPHIHOTO CKPEIIUBAHUS JUIsl TIPEICKa3aHus HACJIEeIOBAaHUS MPU3HAKOB Y
OpraHu3MOB;



YMEHHUE BBITIOJIHATH Ja0OpaTOpHBIE W TMPaKTUYECKHE PabOThI, COOIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE KPUTHYECKH OIEHMWBATh W MHTEPIPETUPOBATH HH(OpMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMALIUU, HAYUYHO-TIOMYJISPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/JaBaTh COOCTBEHHBIC IHUCHMEHHBIE M YCTHBIE COOOICHUS,
00001ast OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.

[IpeameTHbIe pe3yiabTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYyYHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHMCKUX H
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
TPAaMOTHOCTH YeJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJIEPKAaHUE OMOIOTUUECKUX TEPMUHOB U MIOHATUINA: BU]I,
NOMyJSAIKA, TeHOGOH, DBOJIOLMS, ABWXKYIIUE CHUIBI ((PaKkTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MUupaMuaa, OuoreoreHos, ouocdepa;

YMEHHE WH3JaraTh OHOJIOTMYECKUE TeOopuu (PBONIIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKass TEOPHUS DBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonuctBa K. M. bopa, uepenoBanusi riaBHBIX HaIlpaBiICHUN U
nyTteit spomoruu A. H. Ceeproa, yuenuss o o6uocepe B. 1. Bepnaackoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BIaJETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOICHUE U
OTMCAHKE YKUBBIX CHCTEM, TPOIECCOB M SBJICHHM, OpraHW3alus W IPOBEICHHE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIYKEHNE TUITOTE3bI, BHISBIICHHE 3aBUCUMOCTH
MEXIy HWCCIEAYeMBIMHA BEIWYMHAMHU, OOBSCHEHWE IOJYYCHHBIX pE3yJbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHN, TEOPUN U 3aKOHOB, YMEHHE JI€TIaTh BHIBOJIBI
HA OCHOBAHHH MMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCNATh CYIICCTBEHHBIE MPU3HAKA CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSAIHUA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACIIEICTBEHHON
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOJEHHOCTH



OpPraHMU3MOB, JEHCTBUSI SKOJOTHMUECKHX (DAaKTOPOB Ha OPraHMU3MbI, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpYyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE NPUMEHSAThH MOJTYYEHHbIE 3HAHUS AJI1 OOBSICHEHHUS OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHUS B OKPYXKAIOIICi
IPUPOJTHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE PEeIlaTh 3JIEMEHTapHbIE OMOJIOTUYECKUE 3a/1a4l, COCTABIIATH CXEMbI
NEpEeHoca BEIIECTB U SHEPTUU B IKOCUCTEMaX (LI€TIH MTUTaHUS);

YMEHHE BBINOJIHATH JA0OpPaTOpHbIE U MPAKTHUYECKHE PadOTHI, COOJIIOJATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh M HHTEPIPETUPOBATH HHQPOPMAIHIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBA MAacCOBOW MH(GOpPMAIIMU, HAYIHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlIbHBIE  SKOJIOTMUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHUE CO3/1aBaTb COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOILEHUS,
000061m1ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3nesion ]| TeM (undposbie)
n/n MPOrpamMmbl Bcero Konrpoapuiie Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
bubnmoreka OK
L brotorit kak Hayka 2 05 https://m.edsoo.ru/7f41Lc[292
2 JKuBbie cucTeMbl U UX OpraHU3aLUS 1 bubmorexa Lok
https://m.edso0.ru/7f41¢c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa LOK
https://m.edsoo0.ru/7f41c292
bubnuoteka OK
4 AAIHEACATSIEEOCTS KICTKI 0 https://m.edsoo.ru/7f41Lc[292
5 PasMHOXEHNE W HMHIMBHIYaJIbHOE pa3BUTHE 5 1 bubnuoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencrBeHHOCTD " N3MEHYHUBOCTD 8 15 bubnuoreka HOK
OpPTraHU3MOB https://m.edsoo0.ru/7f41c292
7 Cenekrus OpTraHU3MOB. OcHOBBI 3 bubnuoteka LHOK
OMOTEXHOJIOTHHI https://m.edso0.ru/7f41c292
bubnuoteka OK
8 Pesepaiioe Bpess . https://m.edsoo.ru/7f41LcI292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 34 0 4



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

11 KUIIACC

Koan4yecTBO 4acoB DJIEKTPOHHbBIE
HaumenoBauue pa3nesioB u TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmnoreka HOK
1 1
IBOTOUKOHKAs GHOTOTHS 9 https://m.edsoo.ru/7f41cc74
2 Bo3s OBEHUE U pa3 € KN3 a3ewmsie 9 0.5 bubmorexa HOK
HUKHOBCHHUC U BHUTHUC ) KN3HHU H MIJT .
p https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmotera HOK
p pyRaomas cpea https://m.edsoo.ru/7f41cc74
bub OK
4 Coo00111eCTBa ¥ DKOJIOTUYECKHUE CHCTEMBI 9 h:tlp:,:l;llcr:.e;asoo.ru 174 1];1(:7 4
5 PesepBHOE BpeMs 2 bubmotexa HOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 34 0 2.5



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

ITOYPOYHOE IIJTIAHUPOBAHUE
10 KUIACC

KoaudecTBO 9acoB

JeKTPOHHBbIe HU(pPOBHIE

Ne Jlara
Tema ypoka KonrtpoJubnbie Ilpakrunuyeckue o0pa3oBaTe/bHbIC
n/n Bcero H3yYCHUS
padoThbI padoTbI pecypcbl
bubnuoTeka [HOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoasl TO3HAHMS JKUBOW TIPHPOJIBI.
[IpakTuueckas abora No 1
2 «I/IpCHOJ'ILBOBaHI/Ie pr:nnanHX MeromoB 1 0.5 bubmmorexa LOK
https://m.edso0.ru/863e6122
npu U3YYEeHUU OMOJIOTHYECKHUX
00BEKTOB
3 buonorudeckue cucteMsl, MPOIECCH U UX 1 bubnuoTeka I[HOK
U3y4yeHHe https://m.edso0.ru/863e6564
4 Xumuueckuid coctaB KieTku. Boma u 1 bubmmoreka [HOK
MHHEpPAIbHBIC COJTU https://m.eds00.ru/863e674e
5 Bbenxu. CoctaB u cTpoenue 0eKkoB 1 bubamorera oK
https://m.edso0.ru/863e6b72
DepMeHTHI — Ouooruueckue
kaTanu3atopel. JJabopaTopHas pabora Ne
6 1 «H35‘ICHI/IC ’ KzTaJII/IpTI/IquKoﬁ 1 0.5 bubamorera oK
https://m.edso0.ru/863e6b72
aKTUBHOCTH (epMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubmotexa HOK

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



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

bubnuoreka HOK

8 Hywentionbie kucnorst. AT® https://m.edso0.ru/863e6d5¢c
9 Uctopus U MeTOabl U3y4EHUS KIETKH. bubnuoTeka [HOK
Knerounas reopus https://m.edso0.ru/863e6e88
10 KiteTka kak 1enocTHas )uBasi CHCTeMa
CtpoeHue H>YKapuUOTHYECKOM  KIIETKHU.
JlaGopatopuast paborta Ne u2 «3yuenue Buborexa 110K
11 CTPOCHILL IUICTOK UpaCTeHHH’ PRHBOTHDIX, 0.5 https://m.edso0.ru/863e6ff0
TPUOOB 1 GAKTEPHI MO MHKPOCKOIOM Ha https://m.edso0.ru/863e716¢
FOTOBBIX  MHKpOIpemapaTax M  HUX
OTIHCAHUE»
bubnmoreka OK
12 (JOMeH BEIECTB M META0OMH3M https://m.edsoo.ru/863e§66c
bubnuoTeka OK
13 orocutites. XemocHuites https://m.edsoo.ru/863el;:c98
14 OHepreTuyeckuii 0OMeH bubaioreta oK
https://m.edso0.ru/863e7aae
KuzHeHnbli 1MWK KieTkd. Jlenenue
0
15 |5 «hsmone son s Ko 05 bubmorera 0K
KOHUIKA KOpEUIKA Ayka Ha TOTOBEIX https://m.edsoo.ru/863e7dc4
MUKpOTIpenaparax»»
16 buocunres Oenka. Peakuus mMaTpuyHOro bubnuoreka [HOK
CHHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmorexa HOK
https://m.eds00.ru/863e796e
18 Hexnerounsie ¢popMbl )KU3HH — BUPYCHI bubanoreia LOK

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubnuoreka HOK

19 ®DopMBbI Pa3MHOKEHHUST OPTAaHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka LHOK
20 Meiios https://m.edsoo.ru/863e7f4a
O0Opa3oBaHue © pPa3BUTHE IIOJOBBIX
KJIETOK. OrmrogoTBOpEHUE.
21 JlaboparopHas pabora Ne 4H<<M3;6Hne 0.5 bubamorexa LOK
https://m.edso0.ru/863e81b6
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB bubamorexa LOK
https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH bubnuoreka HOK
Y U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICI0BaHMS
24 npmHaKoE. MOHOFI/IgpI/IJIHOG bubamorera LOK
https://m.eds00.ru/863e8878
CKpEIINBAHHE
JurubpunHoe  CkpeuiMBaHue.  3aKOH bubnuoreka I[HOK
25
HE3aBHCHUMOTO Haclle[IOBaHUS MTPU3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOe HacleJJoBaHUE TPU3HAKOB.
JlaGopatopnast pabora No 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO u bubnuoTeka HOK
26 0.5
TUTHOPHUIHOTO CKpEIIMBaHUS y https://m.edso0.ru/863e8c60
TPO30(hUITBI Ha TOTOBBIX
MUKpOTIpenaparax»»
7 I'eneruka rnoJa. HacnengoBanue bubnuoreka 1IOK

MMPU3HAKOB, CHICIIJICHHLIX C I1OJIOM

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



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

N3MeH4uBOCTE. Henacnencrsennas
U3MEHUYUBOCTh. JlaboparopHas pabota No

6. N3yuenue MO (UKAITUTOHHON bubnuoreka HOK

28 1 0.5
U3MEHYHUBOCTH, MIOCTPOCHHE https://m.edsoo.ru/863e8efe
BapUAIlMOHHOTO psJia ¥ BapUallMOHHON
KpUBON»

Hacnencreennas W3MEHYUBOCT.

29 Jlaboparopuass pabora Ne 7. «AnHamus 1 05 bubnmoreka HOK
MyTalii y Apo30(uiabl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnuoreka LHOK

30 Perieritia wenosexa 1 https://m.edso0.ru/863e8d78
PesepBHblit ypok. OOoOIIeHHEe O Teme

31 «HacmenctBeHHOCT, W H3MEHYHMBOCTL | 1
OpPTaHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 1 bubmorexa LOK

https://m.edso0.ru/863e9214

33 MeToabpl W JOCTHKEHHSI  CEJISKIIUM 1 bubmmoreka LHOK
pacTeHui U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus Kak oTpacib 1 bubnuoreka OK
POM3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB TIIO 34 4

I[TPOTPAMME



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

11 KIIACC

KoaudecTBO 9acoB

JeKTPOHHBbIe HU(pPOBHIE

Ne Jlara
o/ Tema ypoka Beero Konrpoabusie Ilpakruyeckue S — oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3YUYEeHHS 1 bubmmorexa LOK
https://m.edsoo.ru/863ea20e
9 Hctopust pasButusi mpencraBieHuil 00 1 bubmmoreka [HOK
3BOJIOLHN https://m.eds00.ru/863e9570
3 MUKpO3BOIIOHS 1 bubmmorexa LHOK
https://m.edso0.ru/863e9cle
[Tomynsius Kak 3JIeMEHTapHas eIuHHUIlA
4 BUa ¥ 3BotouK. JlabopaTopHas pabora 1 05 bubnuoreka I[HOK
Ne 1 «CpaBHeHUe BUJIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JBuxymiue CHWIbl  (dJIEMEHTapHbIE 1 bubnuoreka [HOK
(bakTOpBl) FBOIIOLUI https://m.edsoo.ru/863e9da4
. bubnuoreka [HOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 httos://m.edso0.ru/863e9ed0
Pesynbratht HBOJIIOLMH:
NpUCIIOCOOJICHHOCTh ~ OPTaHU3MOB U
7 BUJI000pa3oBaHue. JlaboparopHas 1 05 bubnuoreka [HOK
pabota Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde
NPUCTIOCOOJICHHOCTH OpraHu3Ma Hu  eé
OTHOCHTEJIEHOTO XapaKTepa
8 Hanpasnenus u myTu MakpO3BOJIOIUH 1 bubamorera LOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOINN 1



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

Wcropus xu3Hu Ha 3eMie U METOIbl €€

10
U3y4YeHUs
1 ['unoTe3pl MPOUCXOXKICHUS >KU3HM Ha bubanoreka HOK
3emie https://m.edsoo.ru/863ea5a6
12 Pa3Butne xu3HM Ha 3emie MO 3paM U bubnuoreka HOK
nepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE STarlbl SBOJIIOLIUU
13 pawriccxaa padora Ne 1 laysere 05 Bubmiorera _ LIOK
P P ) - ' https://m.edsoo0.ru/863ea8bc
UCKOMAeMbIX OCTaTKOB pPAaCTEHUH U
YKUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHasi CUCTeMa OpPraHU4YeCKOTO bubnmoreka HOK
14
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3) bubamorexa LHOK
B P https://m.edso0.ru/863eac2c
16 JBrxymue CHJIBI (paxTopsr) bubnuoreka HOK
aHTpOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINN YEJIOBEKA
YenoBeuecke packl U NIPUPOIHBIE bubnuoreka I[HOK
18
ananTaly 4eI0OBEKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O0o00meHne mo Teme
19 «BO3HUKHOBEHNE W pa3BUTHE KU3HU Ha
3emie»
20 DKOJIOTHs KaK HayKa
Cpenpl oOUTaHUS ¥ OKOJOTHYECKHE bubnmoreka HOK
21
baxTops https://m.edsoo.ru/863eafec
99 Aobuotndeckue (axropsl. JlaboparopHas 05 bubnuoteka I[HOK

pabora Ne 3. «Mopdonornueckue

https://m.edso0.ru/863eb10e
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OCOOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oburanusy». Jlaboparopuast padora Ne 4.
«BnusHue cBera Ha pPOCT U pa3BUTHE
YEPEHKOB KOJIeyCay»

23 BuoTtnueckue akropsr bubamorexa LOK
https://m.edso0.ru/863eb348
DKOJIOTnYecKue XapaKTePUCTHKU
24 nomymsituu. [Ipaktuueckas pabora Ne 2 05
«lloxcuér IJIOTHOCTH MONYJISALUNA
Pa3HBIX BUJOB PACTCHUI
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 bubmotexa HOK
https://m.edso0.ru/863eb46a
bubnuoteka OK
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) https://m.edso0.ru/86 3e]l;[ 464
|
sxocucTem, CyKuecens https://m.edso0.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 Bbuocdepa — rnobanpHast sKocucTEMa bubnuoreka OK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuoteka [HOK
o6uocdepsl https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emin
33 CocymiecTBoBaHuE MIPUPOABI u bubnmoreka HOK

YCJI0BCUCCTBA

https://m.edsoo.ru/863ebale
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PesepBHBIT  ypOK.

O0001EeHUeE TEMBI

34 «Coo0uectBa u sKoJiornueckue = 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB TIIO 34 25

[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTaThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
CdhopMHupOBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (DOPMHPOBAHHH COBPEMEHHOMN
1 €CTECTBCHHO-HAYYHON KapTUHBI MHUpPa M HAYYHOIO MHPOBO33PEHHS; O

BKJIaJIE POCCHUUCKHX M 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (QyHKIMOHAIBHONH TIpPaMOTHOCTH YeJOBEeKa [UIsl PpEIICHUS
JKU3HEHHBIX 33724

YMeHue packpeiBaTh COAEpKAHHE OUOIOTUYECKUX TEPMHUHOB U
MOHATHUI: JKW3Hb, KJIETKA, OpPraHu3M; MeTaboiu3M (OOMEH BeEIIeCTB U
2 MpeBpallleHHe DSHEPruu), TOMeocTa3 (caMoperyisius), ypoBHeBas
OpraHu3aiisi XHBBIX CHCTEM, CaMOBOCIPOU3BEICHHE (PEIPOTYKIIHS),
HACJICICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE

YMenue  wu3narath ~ OWONOrHMYecKHe  Teopuu  (KJIETOYHAs,
XpoMOcOMHasi, MyTannoHHas), 3akoHsl (I. Mennens, T. Moprana, H.W.
3 BaBunoBa) u yueHus (0 HEHTpaX MHOTrooOpaszus M MPOUCXOXKICHUS
KynbTypHbIX pactenuit H.M. BaBunoBa), ompenensTts TpaHUIB HX
MIPUMEHHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiageTh METOJaMM HAy4yHOrO IIO3HAaHUS B OMOJIOTUH
(HaOnmoJileHMe W OIMCAHUE JKHUBBIX CHCTEM, IPOLIECCOB U SIBICHUIL,
OpraHu3ansi M  IpOBelE€HHE  OHOJOIMUYECKOro  HKCHEPUMEHTa,
4 BBIJIBUYKEHUE TUIIOTE3bI; BBISBICHUE 3aBUCUMOCTH MEXKIY UCCIENYEMBIMU
BEJIMYMHAMHU, OOBSCHEHHUE IOJIyYEHHBIX pPEe3yJIbTaTOB, MCIOJb30BaHHBIX
Hay4HbIX IIOHATUM, TEOPUH M 3aKOHOB; YMEHME JeJlaTh BBIBOJbBI Ha
OCHOBaHUU NOJyYEHHBIX PE3YJIbTATOB)

YMeHue BBIACNATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK
MPOKAPUOT U DYKAPHOT, OAHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHH3MOB;
OCOOEHHOCTH TPOILIECCOB OOMEHA BEIIECTB M IPEBpAILlEHUS DHEPIHH B
KJIeTKe, (OTOCHHTE3a, IJTACTUYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOAOTBOPCHUS, Pa3MHOXKCHUS,
WHIUBUIYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3)

YMeHHe NpUMEHSTHh IMONy4YeHHble 3HaHUS I OOBSICHEHHs
OMOJIOTHYECKHUX IMpoucccoB " ﬂBHeHHﬁ, A OTPHUHATHA OPAKTHYCCKUX
pelieHnit B MOBCETHEBHOM U3HU B IeNsAX oOecrieueHus: 0e30MacHOCTH
6 CBOETO 37I0POBBSI M 3/I0POBBSI OKPYKAFOIINX JIFO/IEH, COOIIOEHUS HOPM
TPAaMOTHOI'O MOBEIEHUS B OKPYXAIOLIEH NPUPOAHOU Cpene; MOHUMaHNe
HEOO0XO0IMMOCTH HUCIOIB30BaHUS JOCTHKEHUIH COBPEMEHHOW OMOJIOTHU U
OMOTEXHOJIOTUH IS pallMOHAIEHOTO IPUPOAONOIb30BAHNUS




YMmenue pemaTh 3JICMCHTAPHBIC TCHCTUYCCKUC 3a/Jla4 HAa MOHO- U
III/IFI/I6pI/II[HOC CKpCIIUBAHUC, CHCIINICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/I[[HOI‘O CKpCIIUBAaHUA OJId IMPEACKA3aHUA HACICAOBAHUSA
IMPHU3HAKOB Y OPIraHU3MOB

10

YMeHue BBIIONHATH JTAOOPAaTOPHBIE U MPAKTUYECKHE paboTHhI,
coOmonaTh mnpaBwia mnpu pabore ¢ yuyeOHBIM H  JTaOOPATOPHBIM
00opyI0BaHHEM

YMeHHe  KPUTHYECKM  OLEHUMBATh W  HHTEPIPETUPOBATH
uH(pOpMALIHIO OHOJIOrMYECKOro coaepKaHus, BKJIIOYAIOLIYIO
MICEBJIOHAYYHbIE 3HAHMS W3 pas3nuyHbIX ucTouHukoB (CMMU, nayuHo-
NONYJSipHBIE ~ MaTepualibl);  ATUYECKHE  aCHEKThl  COBPEMEHHBIX
UCCJICIOBAHMI B OMOJIOTUH, METUITUHE, ONOTEXHOJIOTUU

YMeHue co3gaBaTh COOCTBEHHbIE IHCHMEHHBIE U YCTHbBIE
cool1ieHus, 00o0mas OUONIOrHUecKyr0 WH(GOPMAIUI0 W3 HECKOJIBKHX
HUCTOYHUKOB, TPAMOTHO HCITOJIb30BATh MOHATHIHBIN armapaTr OuoJIOTUN

11 KJIACC
Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HAayK, B (DOPMHPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa W HAYYHOTO MHUPOBO33PEHHUS; O
BKJIAJIC POCCHUUCKHX M 3apyOekHBIX YYEHBIX-OHOJIOTOB B pa3BHTHE
Oouonoruu; (QPyHKIMOHAIHHOM TPAaMOTHOCTH YeJIOBEKa HJis pelIeHUus
JKU3HEHHBIX 3a]1a4

YMeHue packpblBaTh COJAEp)KaHUE OMOJOTMUECKUX TEPMUHOB M
HNOHATUI: BUA, MONYJISAUMSA, TeHO(MOH[, HBOJIOLMS, JBUXKYIIUE CHIIbI
(dakTopsr) HBOJTIOIUH, MPUCTIOCOOIEHHOCTh OpTaHU3MOB,
BHUJ1000pa30BaHue, dKOJIOrHueckue (akTopbl, SKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMCHTBI, PCAYUCHTBI, LCIIKM IMHUTAHHA, OSKOJOTUYCCKas IMUpaMujia,
ouoreoreHo3, buochepa

YMeHue uznaratb OMOJIOrHYecKUe TEOPUH (IBOJIIOLIMOHHAS TEOPHUS
Y. [apBuHa, CHHTETHYECKass TEOpPHsl DBOJIOLMHU), 3aKOHbl U
3aKOHOMepHOCTH (3apoapiieBoro cxogctBa K.M. bapa, uepenoBanus
IJIAaBHBIX HarpaBieHud u myred sBomonnn A.H. CeBepuosa, ydeHHs o
ouochepe B.1. Bepranckoro), onpenensiTe TpaHUIIB KX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHne BianeTb METOJlaMU HAyYHOTO TO3HAHHWS B OWOJIOTHH
(HaOmro/leHNe ¥ OMHCAHHWE >KUBBIX CHCTEM, TIPOIECCOB U SIBJICHUM;
OpraHu3amsi ©W  TPOBEICHHE  OWOJOTUYECKOTO0  DKCIIEPUMEHTA,
BBIJIBFDKEHUE THITOTE3bI; BRIABIICHUE 3aBUCHUMOCTH MEXITY UCCIIeTyeMBIMHU




BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PE3Y/IbTAaTOB, MCIOJIb30BAaHHBIX
Hay4HbIX IIOHSTUH, TEOPUHM M 3aKOHOB; YMEHME J€laTb BBIBOJBI Ha
OCHOBaHUU IOJyYEHHBIX PE3yJIbTATOB)

VYMeHue  BBLIENATh  CYIIECTBEHHBIC  INPH3HAKH  CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB,  MOMYJSLU,  MPOIYLEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOIEHO30B M IKOCHUCTEM; OCOOEHHOCTH
IPOIIECCOB HACJIEICTBEHHOM W3MEHYMBOCTH, ECTECTBEHHOTO OTOOpa,
BUI000pa30BaHUsl,  NPUCHOCOOJIEHHOCTH  OPraHW3MOB,  JEHCTBUSA
HKOJOTUYECKUX (aKTOPOB HA OPraHM3MBI, NIEPEHOCA BEIIECTB M IOTOKA
SHEPrUM B JKOCHCTEMaX, AHTPOIOTCHHBIX HM3MEHEHHH B HIKOCHUCTEMAax
CBOCI MECTHOCTH, KPyrOBOpPOTa BELIECTB 1 OMOT€OXUMHYECKUX IUKIOB B
ouochepe

YMeHne TUpUMEHSTHh IOMyYeHHbIE 3HAHUSA Il  OOBSICHEHUS
OMOJIOTMYECKUX TPOIECCOB W SIBICHUH, [UIA NMPUHSATHS IMPAKTUUECKHX
pELICHUIl B IOBCEIHEBHOW KU3HHM B LENAX oOecredeHus 0e30IacHOCTH
CBOETO 3/I0POBBSI U 3/I0POBBSI OKPYKAFOIIMX JIFO/ICH, COOIIOAEHHS HOPM
IPaMOTHOTO TOBEJCHUSI B OKPY)KAIOLIeH MPHUPOAHOW cpele; NOHMMaHHe
HEO0OXOJUMOCTH HCIIOJIb30BaHUSl JOCTUKEHUN COBPEMEHHOW OHOJIOruu
JUTSL PallMOHATIBHOTO TTPHPOIOTIONIE30BAHHMS

YMeHue pemaTh  dJIEMEHTapHbIE  OHMOJIOTHYECKHE — 3aJaud,
COCTaBJISITh CXEMBI IIEPEHOCa BEUIECTB M DHEPIHMH B SKOCHCTEMax (Ieru
MTATAHUSA)

YMeHne BBIONHATH JA0OPAaTOPHBIE W MPAKTUYECKHE paboTHI,
coOnrofaTh mpaBuia Mpu pabore ¢ y4eOHBIM U JaOOpaTOPHBIM
o0opynoBaHrueM

YMenmne KPUTHUYCCKU OLICHUBATh n HHTCPINPETUPOBATH
UH(pOpPMAIIHIO OMOJIOTUYECKOTO COZIePKAHUS, BKJTIOYAIOIIYIO
NICEBJOHAyUHble 3HAHMS W3 pazIu4HbIX HcTouHHMKOB (CMMU, HaywHO-
NOMYJISIPHBIE MaTepUalibl); PacCMaTPUBATh TJI00ANbHBIE SKOJOTHYECKHE
npoOieMbl COBPEMEHHOCTH, (HOPMHPOBATH IO OTHOLICHUIO K HHM
COOCTBEHHYIO MO3ULHIO
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YMeHue co3gaBaTh COOCTBEHHbIE IHCBMEHHBIE U YCTHBIE
cooOuieHus, o0o0mas OHOIIOTHYECKYI0 HH(DOPMAIMI0 U3 HECKOJIbKUX
UCTOYHHKOB, TPAaMOTHO HMCIIOJIb30BaTh MOHSITUIHBIN anmapaT OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Koxa
1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buosnorus xak HayKa

11

1.2

buonoruss — Hayka o xuBoil npupoje. Poiap Ouonorun B (HopMUpOBaHUU
COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTemMa OHMOIOrHYeCKHX HayK

MeTo1p1 O3HAHUS KUBOM MPUPOIbI (HAOIIOACHHE, SKCIIEPUMEHT, OITUCAHHE,
u3MepeHue, Kiaccuukaius, MoIeIMpOBaHUE, CTATUCTHUECKas 00paboTKa TaHHBIX )

JKuBnie cuCTeMBI B UX opranu3anusa

2.1

2.2

JKuBble cuctemsl (OMocrucTeMBbl) Kak peAMET u3ydeHus ouonoruu. CoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHU OpraHu3anuy OUOCUCTEM: MOJIEKYJIIPHO-TEHETHUECKU, KII€TOUHbIH,
OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH

XUMHUYECKUH COCTaB KJICTKA. XUMHYECKHE 3JCMEHTBI: MaKPOAJIEMEHTBI,
MUKpPO3JIEMeHThI. Boia u MuHepaiibHbIe BemecTBa. @YHKIIMU BOJbI U MHHEPAIbHBIX
BelecTB B kietke. [logepxanne ocMOTHYECKOTO OanaHnca

benku. CocraB u crpoeHue OenkoB. AMHHOKHMCIOTBl — MOHOMEPBI OEIKOB.
He3ameHuMble U 3aMEHUMbIE AMUHOKHCIOTBl. AMUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl ~O€IKOBOW MoOJIeKysbl (MepBUYHAs, BTOPUYHAs, TpPETHUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHe CBoiicTBa OenkoB. buosnornueckue
(GyHKIMHN OEIKOB.

depmeHTHl — Ouonormyeckue Kkatanu3atopbl. CrTpoenuwe (QepmeHTa:
aKTUBHBIN LEeHTp, cyOcTtpaTHas crneuuduyHocts. KodepmeHnTsl. BuraMuHbI.
OTnnuus GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB

3.3

VYrneBonpl: MoOHOcaxapuabl (TTOKo3a, pubo3a U J1€30KCUpHb03a),
aucaxapunbl  (caxaposa, JIaKTo3a) U TOJHMcaxapuasl  (Kpaxmani, TJIMKOTEH,
1esutrono3a). buomornueckue GyHKIIMN YTIE€BOIOB.

Jlunuapl:  Tpurnuuepuasl, crepounbl, (Goconunuasl. ['uapodunbHO-
ruapodoOHbIe  cBoMcTBAa. buonornueckue Qynkmuum nununoB. CpaBHEHHE
YTIEBOJIOB, OCIKOB M TUMUA0B KaK HICTOYHUKOB SHEPTUU

3.4

Hyxneunoseie xucmorsl: JHK wn PHK. Hykineotmaer — MoHOMEpHI
HykiIenHoBbIX KucioT. Ctpoenue u pynkuun JJHK. Crpoenne u gpynkunu PHK.
ATO®: crpoenue u GyHKIIUU

3.5

3.6

I_[I/ITOJ'IOI‘ W — HayKa O KJICTKC. Knerounas TCOpU:. Metoanl HU3YUCHUA KIICTOK

Knetka xak nenoctHas xuBas cucrema. OO1ire Npu3HaKky KJIETOK: 3aMKHYTas
HapyxHas MemOpana, mosekynbl JIHK kak renetnueckuii annapar, cucteMa CHHTE3a
Oemnka

3.7

Tunel KJIETOK: JyKapuoTHyecKas M mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHs TNpoKapuoTHueckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue




AYKapUOTHUECKOU KJIeTKH. OCHOBHBIE OTJIMUUS PACTUTEILHOM, )KHBOTHOM U TPUOHOM
KJIETKU

3.8

3.9

IToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢ynkuuu. [Inasmarndeckas memOpana, e€ cBoiictBa u pynkuuu. Lluronnasma u eé
opraHouJpl. OnHOMEMOpaHHBIE OPraHOMbI KIETKU: 3HJONJIa3MaTUYecKas CeTh
(BIIC), ammapar [ombmxku, nu3ocoMbl. [loayaBTOHOMHBIE OPTraHOWIIBI KJIETKH:
MUTOXOHJpHUH, Iutactuabl. IIponcxoxkaeHue MHUTOXOHIAPHM M IulacTui. Bumisl
wiactua. HememOpaHHble OpraHouJipl KJI€TKM: PUOOCOMBI, KIETOYHBIH LEHTP,
pPECHUYKH, KIyTUKU. DyHKIMU OpraHOUI0B KJIETKU. BKitoueHus

SAnpo — perynsatopHbslii neHTp kieTku. CTpoeHHe sjipa: sijaepHas 000s04Ka,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOpPT BEILIECTB B KIETKE

X{I/BHSI[GHTGJIBHOCTB KIICTKH

4.1

OOmMeH BeliecTB, WIH METa00IM3M. AcCUMIIIALUS (TUIACTHYECKU OOMEH) U
TUCCUMIJISALMS (PHEPTeTHYSCKU OOMEH) — JIBE CTOPOHBI €IUHOrO TpoIiecca
Metabonu3ma. Tumbsl oOMeHa BelecTB: aBTOTPOQHBIA u TereporpodHbil. Poinb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIJIETKE

4.2

®otocunre3. CperoBas u TemHOBas ¢a3el (orocuHTe3a. Peakuuu
dotocunTe3a. D HeKTHBHOCTH POTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A [Tl )KU3HU Ha
3emiie. BrusHue ycnoBuid cpeipl Ha (OTOCHHTE3 M CIOCOOBI IMOBBIMICHHUS €r0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIe OakTepru. 3HaU€HUE XEMOCHHTE3a IS
KU3HU Ha 3emMJie

4.3

DHepreTHdecKkuii OOMEeH B KJIETKe. PacIierieHue BEIIeCTB, BBIJCICHUE H
AKKYMYJIMPOBAaHHUE YHEPTHH B KJIIETKE. DTaIlbl JHEPTeTUUECKOT0 oOMeHa. [ mukomus.
Bbpoxkenne u ero Bumsl. KucrnopogHoe okucieHHE, HJIM KJIETOYHOE JbIXaHUE.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa

4.4

Peakuun wmatpuyHoro cunre3a. [enermueckas wuHpopmanus u JHK.
Peanuzanus reHernueckoil mHpopManuu B KieTKe. ['€HEeTHMUeCcKUi KO U €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cunre3 PHK. Tpancnsuus — OGuocuHTe3
6enka. Koguposanue amunokucnot. Poiab pubocom B 6nocuHTe3e Oenka

4.5

Hexnerounsie popmsl xu3Hu — BUpychl. Mctopus otkpeitus Bupycos ([1.1.
WBanoBckuii). OCOOEHHOCTH CTPOEHMSI U KU3HEACSITEIbHOCTH  BHUPYCOB.
baktepuodaru. bone3nu pacteHuil, )UBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMH.
Bupyc ummynonedpunura yenoseka (BUY) — Bo36ynurens CIINa. [Ipodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

5.1

Pa3mMHOXEHME 1 HHIMBUIYAIbHOE PAa3BUTHE OPraHU3MOB

KneTounslii muki, WiM KU3HEHHBIM UK KiaeTku. HMHTepdaza m MUTO3.
[Ipouieccrl, mporekarommue B uHTepdasze. Pernmkanus — peakiuss MaTpUYHOTO
cureza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JIMTIOMTHBIHN 1 TaITONTHBIA XpOMOCOMHBIE Ha0ophl. Xpomatuabl. [{lutonorndeckue
OCHOBBI Pa3MHOXEHUS U WHIUBUYATLHOTO PAa3BUTHSI OPTaHU3MOB.




Henenne knetkn — muto3. Ctaguu murtosa. [Iponeccel, mpoucxoadinue Ha
Pa3HBIX CTAJAUSIX MUTO3a. BHOJIOTHYECKHIT CMBICTT MUTO3a

5.2

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroioe u mojaoBoe. Bumbl 6ecronoro
pPa3MHOXXEHHUA: JEJIEHUE HaABOE, II0YKOBAaHME OJHO- U MHOI'OKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTMBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIOHHPOBaHHE
OpPraHU3MOB, €r0 3HaueHHe Il CeNIeKLIUU

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.

Meiio3. Cragun Mmeiosa. Ilpoueccel, npoucxoasiue Ha cTagusx Meiosa.
[ToBenenue xpomocoM B merose. Kpoccunrosep. buonornueckuii CMbICH U 3HAUEHUE
Meno3a

5.4

['ameTorenes — mporecc OOpa3OBaHUS IOJIOBBIX KIETOK Y JKHBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKH M AWYHUKH. OOpa3oBaHuE M Pa3BUTHE IOJIOBBIX
KJIETOK — raMmeTr (crepMmaro3oui, SHIEKIeTKa) — CIEpMaTOreHe3 M OOIEHE3.
OCOOCHHOCTH CTPOCHHS SHIEKIETOK W crnepMaTo3ouaoB. OrmionoTBOpeHHe.
[TapTenorenes

5.5

WupuBuayanbHoe pa3BuTHEe (OHTOTEHE3). OMOpHOHAIBHOE pPa3BUTHE
(amOpuorenes). Ortamnbl SMOPUOHATBHOTO PA3BUTHS Y IMO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, ractpyisinusi, opranoreHe3. IloctamOpuoHanmpHOE paszButue. TwHIibl
MOCTAMOPHOHAILHOTO Pa3BUTHS: IPSIMOE, HENPAMOE (JIMIMHOYHOE). Biustaue cpep
Ha pa3BUTHE OPraHU3MOB; (PAKTOPbI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pas3ButHe pacteHuil. OHTOreHe3 ILIBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTaJINU PA3BUTHUS

HaCHC}ICTBCHHOCTB U U3BMCHYUBOCTb OPraHM3MOB

6.1

[Ipeamer wu 3amaum reHeTuku. lctopus pa3BuTuUs TeHETHKU. Bkiag
POCCHICKMX M 3apyO€KHBIX YYEHBIX B Pa3BUTHE TEHETUKH. METONbI TE€HETUKH
(ruOpUAOIOTUUECKHH, IUTOT€HETHYECKU, MOJIEKYJIIPHO-T€HETHYECKUH ).
OcHOBHbIE T€HETHYECKHE MOHATHS. ['eHeTmyeckass CUMBOJIMKA, MCIOJNb3yeMas B
cXemax CKpelINBaHUI

6.2

3aKOHOMEPHOCTH HACJIEI0BaHUs NPU3HAKOB, ycTaHOBIEHHBIE I'. Mennenem.
MonoruOpuaHoe CKpelBaHue. 3aKOoH eAuHoOo0pa3us THOPUIOB IEPBOTO
nokosieHus1. [IpaBuio JOMUHUpPOBaHUS. 3aKOH pacUIeIIEHUs MpU3HAKOB. [ unoresa
9iCTOTHI rameT. [loHOE 1 HenoHOe JOMUHUPOBAHHUE.

JurubpunHoe  ckpemuBaHMe. 3aKOH  HE3aBHCHMOIO  HacleJOBaHUS
npu3HakoB.  LluToreHermueckue - OCHOBBI ~ JUTMOPUAHOTO  CKPELIUBAHMSL.
AHanuzupyrolee ckpeuiuBaHue. Vcnosib30BaHne aHATM3HPYIOLIETO CKPEIMBAHUSA
JUIsL OTIpeJIeJIeHUs] TEHOTHUIa 0co0u

6.3

6.4

CueruieHHOe  HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CIIETUICHHOMY HAcCJIeIOBaHHIO TeHOB. HapyieHue crienieHus TeHOB B pe3ysIbTaTe
KPOCCHUHTOBEpPa. XpOMOCOMHAs TEOPHs HACJIEICTBEHHOCTU. [ eHeTnUecKkue KapThl.

['enetnka nosna. XpoMOCOMHOE ONpEEIeHUE Moia. AyTOCOMBI U TOJIOBBIE
xpoMocombl. ['omMorameTHble W TeTeporamMeTHble opraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C OJIOM

M3MEeHYNBOCTS. BI/IHBI U3MEHYHMBOCTHU: HCHACJIICACTBCHHAA N HACJICACTBCHHA.
Pons Cpcabl B HCH&CJ’ICIICTBCHHOﬁ N3MCHYHNBOCTH. XapaKTCpI/ICTI/IKa




6.5

6.6

MOANGUKAITMOHHOW M3MEHYMBOCTH. BapuanMOHHBIN psJl M BapUallMOHHAS KPUBas.
Hopwma peakunu npusnaka. KoaudyecTBeHHbIC M KAYECTBEHHBIC TPU3HAKU U KX HOpMa
peaknuu. CBolcTBa MOAUGMUKAITMOHHOW N3MEHYHBOCTH

HacnencrBennas, MM TE€HOTHIIHNYECKAas, M3MEHYMBOCTL. KoMOMHATHBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM MpoOIecC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTH. MyTalmoHHass M3MEHYMBOCTh. Kiaccudukamuss MyTamuii: TeHHbIS
XPOMOCOMHBIE, TeHOMHBIE. HacToTa W MPUYMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTUYECKHUX PSAJ0B B HacieAcTBeHHOW n3mMeHunBoctu H.M. BaBuiosa

I'enetuka uyenoBeka. Kapuorumn dyenoBeka. OCHOBHBIE METOJIbI T€HETHUKH
YeJIOBEKA: T'€HeaIOTHYEeCKUH, OJIM3HELOBbIH, IIUTOreHEeTUYECKUH, OMOXMMUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUH. CoBpemeHHOE olpeieneHue TeHOTHUIIA!
IIOJJHOT€HOMHOE CEKBEHHPOBAaHUE, I'€HOTUIIMPOBAaHHE, B TOM YHUCIE C ITOMOILBIO
[1L1P-ananu3a. HacneacrBeHHble 3a001€BaHUs YETIOBEKA: F€HHbIE 00JIe3HH, 00Ie3HU
C  HACIEACTBEHHOM  MNpEeApacHoyiOKEHHOCTbIO,  XPOMOCOMHBIE  0OJIE3HHU.
ComaTnueckue U reHepaTuBHble MyTanuu. [IpuHIunel 310poBOro o0Opasa >KHU3HH,
IMAarHOCTHKH, TPOQHIAKTUKA H JICYCHHS TEHeTHYecKuX Ooisiesneil. Menuko-
IFEHETUYECKOE  KOHCYJIbTHPOBAaHHE. 3HAUEHHE MEIUIMHCKOM TIE€HEeTHUKU B
IIPEJOTBPALLCHUN U JICYEHUU FeHETUYECKUX 3a00JIeBaHUI YeTI0BEKa

7.1

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH
Ceneknusi Kak HayKa M Ipolecc. 3ap0KICHUE CEIEKUUH U JIOMECTUKALMS.

Yyenne H.M. BaBunoBa o 1eHTpax MpOUCXOXKIECHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pactenuii. LIeHTpbI MpOUCX 0K ISHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoa, ITaMM

7.2

7.3

CoBpemMeHHbIE METO/Ibl ceNeKIIMU. MaccoBbIi U MHAMBUYaIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHMH W JKUBOTHBIX. OIllEHKa JKcTepbepa. biaM3kopoacTBEHHOE
CKpeuMBaHue — HHOpuaAMHI. Yucras nuHus. CKpelMBaHUE YUCTHIX JIMHUI.
I'etepo3uc, win rubpunHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIIMHT.
Otnanénnas rubpuauzanus u e€ ycnexu. MIckycCTBeHHBIH MyTareHes U MojydeHue
MTOJIMIUIONIOB. JIOCTHKEHUS CENIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

bruorexHonorus Kak oTpaciib NPOU3BOJACTBA. |'€HHas MHXKEHEpHUs. OTalbl
coznanust pexomOuHanTHOM JIHK wu TpaHcrenHsix opranuzmoB. Kierounas
nnxeHepus. Kiierounbsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE PACTCHMI.
KioHnnpoBanue  BBICOKOIPOIYKTHBHBIX  CEIBCKOXO3SIMCTBEHHBIX  OpPraHU3MOB.
Dkosorudeckue u aruueckue npoodsieMsl. ['MO — reneTnuecku MOAUPHUIIMPOBAHHBIE
OpraHU3MBbI

11 KITACC

Kon
1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

DBOJIOIMOHHAS OMOIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa SBOMIONWHU. [la€OHTOIOTHYECKUE: TIOCIEOBATEIEHOCTh
IIOSIBJICHUS BHJIOB B HaJICOHTOJIOTMUYECKON JICTOIMUCHU, TICPEXOJHBIC q)OpMBI.
buoreorpaduueckue: cxoacTBo u paznuune dayH U HI0p MAaTEPUKOB U OCTPOBOB.
OMOPHOIOTrHUECKHE: CXO/ICTBA U Pa3IN4Us SMOPHOHOB Pa3HBIX BUJOB IO3BOHOYHBIX.




1.2

CpaBHI/ITeJ'IBHO-aHaTOMI/ILIeCKI/IeZ TOMOJIOTUYHBIC, AaHAJIOTHYHBIC, PYAUMMCHTAPHBIC
OpraHbl, aTaBHU3MBbI. MOJ'ICKy.]'IHpHO-6I/IOXI/IMI/ILICCKI/ICZ CXoACTBO MCXaHH3MOB
HaCJICACTBCHHOCTH U OCHOBHBIX METa00INIECKHX HYTeﬁ Y BCEX OpraHnu3mMoB

Opomonionnast teopust Y. [lapsBuna. Ilpennoceuiku BO3HUKHOBEHHS
JapBUHM3MA. J[BIDKyIIME CHIIBI HBOJIIOLMHM BUAOB 10 JlapBuHy (U30BITOYHOE
pa3MHOXKEHHE TPU OTPAHUYEHHOCTH PECYpCOB, HeompeienEéHHAas H3MEHUYUBOCTD,
O6opb0a 3a cyliecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust 3Bomoruu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.
MuxkposBomtonus. [lonynanuus kak eIMHULA BUAA U HBOJIIOLUN

14

JBmwxyue cuibl ((pakTophl) SBOJIOLMHU BUIOB B MpUpoze. MyTalmOHHBINA
nporecc 1 KOMOMHATHBHAS U3MEHUMBOCTD. [1oNy/IsIIMOHHBIE BOJIHBI U Ipeii] reHos.
M3onsmus u murpanusi. EcTecTBeHHBIN 0TOOp — HAMPABIISIFOIIHKA (PaKTOp IBOIOIUH.
@DopMBI €CTECTBEHHOI'O 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONMU. [Ipumepsl
npucnocoO1eHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALUY.

Bun wu  BugooOpasoBanme. Kputepun Buga. OcHOBHBIE  (OpMBI
BU000pa30BaHus: reorpauueckoe, IK0JIOrH4ecKoe

1.5

Makpossomrorst.  Popmbl  dBONIONMH:  (puTeTHYECKas, JIUBEPreHTHAs,
KOHBEpreHTHas1, napauensHas. HeoOparumocTs 3Bomonun

2.1

2.2

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

JlonayuyHble NpEACTaBICHUS O 3apOXKJICHUU KW3HU. HayuHble rumnoresbl
BO3HUKHOBEHHUS >KM3HM Ha 3emse: abuoreHes W maHcnepMmus. XHUMHYECKas
HBONIOLUA. ODKCHEPUMEHTAIbHOE MMOATBEPKICHUE XHUMHYECKON  3BOJIOLIMH.
Hauanpubpie aTambl Ouonorunyeckoit sBomtonmu. ['unoresa PHK-mupa. Ilepsbie
KJIETKH U UX 3BOJIOIMA. POPMUPOBAHNE OCHOBHBIX TPYIIT AKUBBIX OPTAaHU3MOB

Pa3ButHe xu3Hu Ha 3emie mo 3paMm u nepuonam. Karapxei. Apxelickas u
npotepo3oiickas 3pbl. [lanmeosoiickas spa u e€ mnepuoibpl: KeMOpUIHCKUil,
OPIOBUKCKHH, CHIIypUWCKUN, J€BOHCKMH, KAaMEHHOYIOJBbHBIM, IIEPMCKHII.
Me3o30lickas 5pa U €€ NepruoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo3oiickass 3pa W €€ Tepuoapl: TMaJCOreHOBBIN, HEOr€HOBBIN,
AQHTPOIIOI€HOBBIM. XapaKTEpPUCTHKAa KiIMMaTa W TEOJIOTHYECKHUX IPOLIECCOB.
OcHOBHBIE 3Talnbl 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOIO MHpa. ApoMopdo3bl y
pacTeHnid W KUBOTHBIX. llosiBlIeHME, pacuBeT W BBIMUPAHHE TPYII KUBBIX
OpraHU3MOB

2.3

2.4

Cucrema OpraHMYecKOro MHUpa Kak oOTpaxkeHue dBooIuH. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIb OPraHu3MOB

OBoronus 4yenoBeka. AHTPOIOJIOTH KaK HayKa. Pa3BuTue npeacraBieHuit o
IIPOUCXOXACHUN 4YelloBeKka. MeTonpl u3yueHus aHTpornoreHeza. (Cxoxacrsa u
pa3ianyns 4eJI0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKA.

HBwxymme  cunbl  (dakTtopsl)  aHTpomoreHeza.  HacnenctBenHas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOP. OO1IeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHE
OpyIui TpyAa, MBILUIEHUE, PEYb




2.5

2.6

OcHoOBHbIE CTaJMH U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMmenbii, YenoBek npsamMoxoadiuii, YenoBek HeaH1epTaabCKuid, YemoBeK pa3yMHBIi.
Haxonku ~ uckomaemblX ~ OCTaHKOB,  BpeMsl  CYIIECTBOBaHUS,  00J1acThb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAUs

UYenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pPAchl:  €BPOMNEOUHAS
(eBpasuiickas), HErpO-aBCTPAJIOHIHAS (SKBATOpHAIbHAS), MOHTOJIOU THAS (a3UaTCKO-
amepukaHckas). YepThl MpUCOCOOIEHHOCTH MPEACTaBUTENCH UeIOBEYECKUX pac K
ycIoBUsM cyiecTBoBanus. EquHcTBO yenoBeueckux pac. Kputuka pacusma

OpranusMbl 1 OKpyXKarouias cpeaa

3.1

3.2

3.3

DKOJIOTHS KaK HayKa. 3aJla4 ¥ pa3zelibl IKOJIOTuU. MEeTO bl IKOJIOTHYECKUX
UCCIIEIOBaHMNA. DJKoJoruyeckoe MupoBo33penue. Cpenpl 0OMTaHUS OPTaHU3MOB:
BOAHAasA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTraHU3MCHHAs

Okonorudeckue (dakropsl. Kiaccupukanus ->KoIOrHYecKUX (HaKTOPOB:
abuoTHyecKre, OHOTHYCCKHE W aHTPOINOTeHHble. J[eHCTBHE HKOJOTHYECKUX
(hakTOpOB HA OPraHU3MBI

Abuotnyeckue (pakToOphl: CBET, TEMIepaTypa, BIaKHOCTh. DOTONEPUOAN3M.

[IpucniocoOnenust  OpraHu3MoOB K  JIGHCTBUIO  a0MOTHYeCKUX  (DakTOpoOB.
buonoruueckue puTMbl

3.4

buotnueckne  QaxTopel.  Buabl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYpPEHIUs,  XHIIHUYECTBO,  IAPa3UTHU3M, MYTyaln3M, KOMMEHCAIU3M
(HaxJIeOHNYEeCTBO, KBAapTUPAHTCTBO), aMEHCAJIM3M, HeUTpanu3M. 3HaueHue
OMOTHUYECKUX B3aUMOJEHCTBUHN Ul CYILIECTBOBAHUS OPraHU3MOB B IHPHUPOTHBIX
coo01ecTBax

3.5

OKOJIOTUYECKHE XaPAKTCPUCTHUKU  TTOIMYJIAIIHUH. OCHOBHBIE IIOKAa3aTeNIu
nomyjadanauu: 4YUCICHHOCTb, INUIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IPHUPOCT,
MUTIpanus. I[I/IHaMI/IKa YUCJICHHOCTHU ITOMYJIALIUA U eé peryisiunsa

4.1

4.2

4.3

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmiecTBo opranu3zmMoB — OuoreHo3. CTpyKTypbl OuolieHO3a: BHJIOBasd,
NPOCTPAaHCTBEHHAs, Tpoduyeckas (mmmieBas). Bunpel-momuHantel. CBsi3M B
OuoreHo3e

DKkojoruyeckre cucrembl (3KocucteMbl). [loHsTne 00 »3KocucTeMe U
ouoreonenose. @OyHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BELIECTB M MOTOK YHEPTHH B SKOCHCTEME.
Tpoduueckue (nuiieBsie) ypoBHU 3KocucTeMbl. [Iumensie nenu u cetu. OCHOBHBIE
noKa3aTell HKOCHUCTeMbI: Ouomacca, MPOAYKLHUSA. ODKOJOTMYECKHE MHpPaMHJIBL:
NPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3SKOCHUCTEM: YCTOWYMBOCTb,
camoperysinus, pazsurue. Cykueccus

[TpupoHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMa XBOWHOTO
WY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
Bburonorndeckoe n X03sHCTBEHHOE 3HAYCHUE arpOdKOCHUCTEM U YPOOIKOCHCTEM.

buopaznooOpa3ue kak ¢akTop ycTOMuMBOCTH IKOcuUcTeM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie




VYuenue B.U. Bepuanckoro o OGumocdepe. ['paHuiipl, coctaB U CTPyKTypa

ouochepsl. JKuBoe BemectBO M ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak

4.4 ro0anbHOM 3KOCUCTEeMBl. J[MHAMHUYECKOEe paBHOBECHE M OOpaTHas CBs3b B

ounoctepe. KpyroBopoThl BemecTB W OWOTEOXMMHYECKHE IIUKIBI 3JIEMEHTOB
(yrmepona, azota). 3oHaIbHOCTH Orochepsl. OCHOBHEBIE OMOMBI CYIITH

YenoseuecTBo B Onochepe 3emiid. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
45 ['moGabHbIC IKOJOTHUECKUE TPOOIIEMBI.
' OcHOBa pAalMOHAJIBHOTO YIPABJICHUS MPHUPOJHBIMH pPEeCypcaMH H HX

ucnonb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u 1p.;
non penakmueit [laceunuka B.B. Axkmnunonepnoe o6mectBo «M3marenbcTBo
«IIpocBemenue»

buonorwus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u 1p.;
noa penakmued Ilaceunuka B.B. AkmuonepHoe o6miectBo «M3maTenbcTBo
«IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISL
MP Buonorus — Equnoe couepsxkanue oo1iero oopazosanus (edsoo.ru)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
MP buognorus — Equnoe coaepkanue odmero oopazoBanus (edsoo.ru)
buommorexa IHOK https://m.edsoo.ru/00ad9cb2
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